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SEQ:1 3 TCGTGCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCARACAT 58

SEQ:2 R AMPNITULZ RTIUV S SL VLATZRTIKH 19
59 GAATTTTGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGARTGAATGTGCTCAAGTT 118
20 EF CCS HGD RV FTVYU®RTULANTETCA AZ@ GV 39
119 TTGAGTGARATAGTTATGTGTGGCGGTTGCTATTATGT TAAGCCTGGTGGTACTAGCAGT 178
40 L § BEI VMCGGT CYJYVYVYIXKUZPOGGT S § 59
179 GGTGATGCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCT 238
60 ¢ DATTA ATFA ANTGSV?PFUNTIGC COQ® ZAZVWVTA 79
239 AATGTTTGTTCTCTTATGGCCTGTARTGGCCATAAGATTGAAGATTTAAGTATACGCAAT 298
80 N VCSLMACNTGHTI KTITEHDTLSTITZ RN 99
299 TTACAAAARCGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTT 358
100 L Q KRL Y SNV YRTUDYUVDTZYTT FV 119
359 AATGAGTATTATGAATTTTTATGTAAGCATTTTAG 393
120 N E Y Y EV F L CEKHP 130

FIG. 1
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SEQ:3 1 GAATRAGAGCGAATTGCGTCCGTACCGTCTATCAGCTTACGATCTCTTGTCAGATCTCAT 60
E * ER I A SV GJP S I SLERSTLVT® RSH
N K S ELRPYURULSATYTDTULTUELSTUDTLI
I RANGCVZRTVYYOQLDLTTISCOTIS S L

61 TAARTCTAAACTTTTTARACAAGATTCCCTGTTATCCATGCTTGTGAGTGTGGTTTAATC 120
*I1 + TVF * TRVF P VIHAZCET GCGULTI
K § K L F X QDS LL SMUL VS VYV * §
N L N F L NKIUPCYU®POCUL * V WV F NH

121 ATAATCTTGTATTTTACTTTCCACACTTTTCATCTCTCTGCCAGTGACGTGTTGGTTGTC 180
I I LY FTVPFHTT FHTILSASUDUWVL VYV
*§ ¢ I L LS TULPF I S L PV T CWUL S
N L VFYVFPHVF S5 5 L CQ * RV G C P

181 CTCAGCGTCCCTCCCATAGGTCGCAATGATTARAACCAGCAAATACGGTCTCGGCTTCAR 240
L 8 v.p PI GRNDT™*UNOQOQTIU RS ST RILDOQ
S A S L P * VA MTII KT SI KYSGULGF K
Q R P S ER SQ * L KPANTUV S A S S

241 GTGGGCGCCAGAATTTCGTTGGCTGCTTCCGGATGCAGCGGAGGAGTTGGCTAGTCCTAT 300
vV GARISILARARASGT CSGGV G * S Y
WA PEV FURWILIULPDAAETETLA ASUPM
G R QNV FV GGCFRMZOQRIRSWIL V L +

301 GAAGTCAGATGAGGGTGGGTTATGCCCCTCTACTGGTCAAGCGATGGAAAGTGTTGGATT 360
E VR * GW VM UPIL Y W S S DG KOCCWTI
K s DEGGULOCU®PSTGQA AMMTESVGF
S QMR VG Y APLULUV KRWIE KUVILDS

361 CGTTTATGATARTCATGTGARGATAGATTGTCGCTGCATTCTTGGACAAGAATGGCATGT 420
R L * * § CEDU RILSILUHSWTTRMATC
VYDNUBHVY KIDCRTZ CTIULGU QEWHUV
FMITIMO®M®*URT®* IV AATFULUDIEXKUNGMZC

421 GCAGTCARATCTTATCCGTGATATTTTTGT TCATGAAGATCTACATGTTGTAGAAGTTCT 480
A VK S Y P * Y FCS * RS TICUCR S 8
Q S N L I RDIVFVHETU DT LU HV VEUVTL
s ¢ I L 8§ VI FULFMIZ KTIZYMMUL* K F *

481 ARCTAAAACAGCCGTAAAGTCCGGTACGGCAATTTTAATTAAATCACCTTTGCATAGCTT 540
N * NS RKVRYGNVFNT™* ITTFA A ~* L
T KTAV K S GTA ATIULTII K SUPULESL
L K¢gP *S PVEROQVF* L NHILCTIA AW

FIG.2
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541

601

841

901

961

1021

GGGTGGTTTTCCTAAAGGGTATGTTATGGGCTTGTTCCGTTCATACAAGACTAARACGTTA

G W ?F 8 * RV CY GGL VYV P F I QD+ T 1L

G G F P K GY VMOGL FRS Y KTI KT RY
VVFL XKGMULWACSV HTR RTULNUVM

TGTTGTACATCATCTTTCTATGACTACATCTACTACTAATTTTGGTGAAGATTTTTTGGS

c ¢cT s s F YDYI Y Y * F W ¥RV FVF G

VV HHHL 8 M TTSTTWNVFGET DT FTLG
L yI11 PFPL*LHLIL L IULVKTIUZFWUV

TTGGATTGTACCTTTTGGTTTTATGCCATCTTATGTTCACAAATGGTTTCAATTCTGTAG

L DCTT FW FYATITULTGCSO QMVSITL *
wWiIlV?PFGFMZPSYVHIE KWWTF FOQFCR
¢ L YL L VL. ¢CHLMPFTWNGT FWNZSVG

GTTGTATATTIGAAGAGAGTGATTTAATAATTTCARATTTTARATTTGATGATTATGATTT
v vy * RE* F NNTFIXP * I « % [ &« F
L ¥ I EE 8§ DVL I I SNV FKVFDDYDTF
¢ I L KRVI* * F QI ULNILMTIMITIL

TAGTGTAGAAGATGCTTATGCTGAGGTTCATGCTGAGCCTAAAGGTAARTATTCACAAAA

* CRRCLC®* GS C*A * R * I F TXK

S VEDAYAEUVHAEWPIKSGI KY S Q K
v** KMLMILURPFMILSULIZ KU VU NTUHI KK

AGCTTATGCTTTACT TAGRCAATATCGTGGTATTAAACCCGTACTTTTTGTAGACCAGTA

S L ¢CF T * TI1 S WY T RTTU FUCRU®PUV

A YA LULRGQVYRGTIU KD®PVLF FVDOQY
L M L YL DWNTIVVLUNZPYTF FUL*TS§M

TGGTTGTGACTATTCTGGTARATTAGCAGATTGTCTTCAAGCTTATGGTCATTATTCTTT

WL +*L FW+* ISRILS S S 5L W S8 U1L P F

G ¢ DY S GEKULADOCLOQOQAYGHY S L
vVVvVvTIULUVNDYQIUVVFI KILMVUVITIILTC

GCAAGATATGAGACAAAAGCAGTCTGTATGGCTTGCCAATTGTGACTTTGATATTGTAGT

A R Y ETI K AVCMACOQOQTL * L * Y C S

Q DMROQ K Q S V WL ANUGCDT FDTIWUVUV
XK I *D XK S5 $§ LY GL PTIVTTULTIULS®* W

GGCTTGGCATGTAGT TCGTGATTCACGATTTGTTATGCGCCTGCAGACTATAGCTACTAT

G L ACSS™* FTTIOCYA AP ADYVY S Y Y

A WHVYVYRDS SRV FVMPRILOQOTTIATI
L GM+* FV I HDIULULCATCTRTILO®*TLTULTF

FIG. 2 CONT.
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1081

1141

1201

1261

1321

1381

1441

1501

1561

TTGTGGTATTAAATATGTTGCACAACCTACAGAAGATGTAGTAGATGGAGATGTAGTTAT

L WY I CCTTYURU®RU GESURWIRTCGS Y

¢ 6GI KYVaqQe?PTETDV VUV DGDUV VI
vVVLNMIULUHNILZ QI KM ®*+* MEM®* L Y

ACGTGAACCTGTACATTTATTATCTGCTGATGCAATAGTTTTAAAGCTTCCTAGTTTGAT

T +~+ T C TV F I I C* CWY¥ 8§ F KA S S * F D

R EPVHULTLSADA RATIUWVLI KTLU®PSTILM
vV ¥ L ¥ I Y YL LMOQ®* F * S8 F L V * ¢+

GAAAGTTATGACTCATATGGATGATTTTTCTATTAAATCTATATATAATGTTGATTTCTG

E § YD S Y G * F F Y * I Y I * C * F V

K vM THMDUDT FST1IKS I YNUVDILC
K L * L I WMTIUVFULULNULYTIMMTULTITCV

TGATTGTGGTTTTGT TATGCAGTATGGTTATGTAGATTGTTTTAATGATAATTGTGATTT

* L W F CYAV WILCRILTF * * +x ] *» Fp

D ¢CGFV MQY G Y VDO CTFNUDUNT CDTF
I vvyLyL CSMVM*IVIL MITIUVITF

TTATGGTTGGGTTTCAGGTAATATGATGGATGGTTTTTCTTGTCCATTGTGTTGTACAGT

L WL GV F®R™* YD GW FFUL S I VL Y §

Y G W Vs G NMMDGT FSCPULCCTV
M VGG F Q VI * WMVYFLVHCUVYV QT

TTATGACTCTAGCGAAGTTAAAGCCCAATCATCTGGTGTTATTCCTGAAAATCCTGTGTT

L *»L » R § *§ P I I WCY S§ * K S CV

Yy DS 8 E VK AOQS S GGV I PENUPVL
M T L A KULIEKUPWNUHILVLVFULI KTIULTCY

ATTTACTAATAGTACTGATACTGTTAACCATGATTCTTTTAATTTGTATGGTTATTCTGT
I Yy » «» Y + Y C *~ P ¥ F F * F VWL F ¢
F TNSTUDTVNUHDS SV FUNILYGY S V
L L I VL IULILTMIULILTIUOCMUYTITUL S

CACACCATTTGGTTCTTGTATATATTGGTCGCCGCGTCCTGGATTGTGGATTCCTATAAT

HTIWF L Y IULVAAZSWIUVDS YN

T P F G S CI Y WS PRUPGULWTI P I I
H HL VL VYIGRIRUYVLDCGT FUL * L

TAARTCTTCAGTCAAGTCTTATGATGATTTGGTTTATTCAGGTGTAGTAGGTTGTAAATC

* I F § Q VL +* * P GLPFRCSZ RIL* I

K § S v K § YDDILVY S5 GV V G C K 8
N L Q § S L MMTI WU FTIOQUV + « Vv VYV NL

FIG. 2 CONT.
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1621

1681

1741

1801

1861

1921

1981

2041

2101

TATTGTTAAAGAAACTGCTCTTATTACTCATGCACTTTACTTAGATTATGTTCAATGTAR
Y ¢+ R NCS Y Y S CTULULUZ RILTGCSM*
I v X ET AL I THA AULYU LD YV Q C K
L L XKKXKUL.LLULULULMHBHETFTO*XTIMMTFWNUVS

GTGTGGTAATCTTGAACAAAATCATATTCTTGGCGTTAATAATTCTTGGTGTAGGCARCT
Vw58 * T K S Y S WR * * F L V * A T
¢ G N L E Q NH I LGV NUDNSWCRZQUL
vvILWNIKITIVFLALTITIULGUVWVGNSOC

GTTGCTTAATAGAGGTGATTATAATATGCTTCTAAAAAATATTGACTTCTTTGTTAAGCG

v A*Y*R* L *Y AS KXY * L V C * 2
L L NRGDYNMTILULIEXUNTIUDULTFV KR
¢ LI EBEVIITITICF™* K IULTT CTLILTSV

TCGTGCTGATTTTGCTTGCAAGTTTGCAGTTTG TGGAGATGGTTTTGTACCTTTTTTACT
s ¢ * FCL Q UV CS UL WIRWFOCTTU FUPT
R ADPFACKT FAVCGDGT FV?PTFTULL
vL I LL ASTLQVFV EMUV L YUL F Y *+

AGATGGTTTAATTCCCCGTAGTTATTATCTAATTCAGAGTGGTATTTTCTTTACATCTTT
R W F NS P * L L 8 NS EW VY F L Y I F
D GL I PRS Y YULTIOQSGTIFVFTSL
MV » P PV VI I * FRVV F S L HUL *

GATGTCTCAATTTTCACAAGAAGTTTCTGATATGTGTTTAAAAATGTGTATTTTGTTTAT

D vs IFTU RSVF*¥YVFKNUVYVF VY

M 8§ Q F s Q EVSDMOCIL KMTZ©GCTIUILFM
C L NFHZ XK FLICV * K CVV FCLMW

GGACAGAGTTTCAGTTGCTACATTTTATATAGAGCATTATGTTAATAGGTTGGTTACTCA

G 0 8 F 8 CYIULJYRALTGCT®*Y* V G Y 8
DRV SV ATV FYTIEZEHRYUVUNERILVYTOQQ
T E F QL L HF I * § I ML I G WIULUL N

ATTTAAGTTATTGGGTACTACACTTGTTAATARRATGGTTAATTGGTTTAATACCATGTT
I * VvV I 6GY YTOC* * NG * L V * Y H V
F XL LGTTULVNI KMV YNMWTFPFINTML
L 8§ YWV L HEL LI K WIULIGTULTI P C *

AGATGCTAGTGCACCTGCTACAGGCTGGCTTCTTTACCAATTATTGAATGGTCTTTTTGT

R C*» ¢ TCVYRULAZSTLUPTITIZEWSTFC
DAS APATG GWILILYQLTUILNGTULTF PV
M L V HL L QAGPFFTWNY * MV F L *

FIG. 2 CONT.
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2161

2221

2281

2341

2401

2461

2521

2581

2641

AGTATCTCAAGCCAACTTTAATTTTGTTGCTTTAATACCTGATTATGCTARAATTTTAGT

$ I 8 $ QL * F CCFNTO®*LC™*NTF §

vV $ QANVFNVFVALTIUPDYA® AIZ KTIT LV
Yy L KPTULIU5LLUL * YL I MTULI KT F * L

TAATARATTTTACACTTTTTTTAAGTTATTATTAGAGTGTGTTACAGTTGATGTTTTRAA

* * I LHEHF F *»VIIRUVCY S CF K

N K FYTVFVF KU LULILETZ CUVTVDUVLK
I NF TULFUL S Y Y * 5§ VL QLMTF * K

AGATATGCCTGTTCTTAAAACTATTAATGGTTTAGTTTGTATTGTAGGCAATAAGTTTTA

R YA CS * NY * WP F S LY CRGQ * V L

D MPVL KTTIWNGILV VIV GNTZ KT F Y
I ¢ L F L KILULMUV* F VL * A I S F I

TAACGTTAGTACAGGGTTAATTCCTGGTTTTGTTTTACCATGTAATGCACAGGAACAACA
+ R * YR VNSWPFCTFTMSM®*¥CTGTT
NVSTGTLTIZPGTFUVLPCUNA AQTET QOQ Q
TLVQG®*TFLVLTPFYUHTYHMHETRENN K

AATTTATITTTTTGAAGGCGTTGCAGAATCTGTTATAGTAGAAGATGATGT TATTGAGAR
N L FF *RRCIRTITZ CYSURUPR™*OCY * E
I Y F FEGV AESV IV ETDU DUVTITEN
F I F L KALQNUILUIL* * KMMIULIULRM

TGTCAAATCTTCTTTATCATCTTATGAGTATTGTCAACCACCTAAATCTGTAGAARRAAT

¢ QI F FI I L * VL S TT™* I CRIKN

V K § 8L 8§ 8 Y EY COQPUPIKSVEZKTI
S N L L YHILMSTIVNUHKILINTIL?* KKPF

TTGTATTATAGATAATATGTACATGGGTAAGTGTGGTGATAAATTTTTCCCTATTGTCAT

L YY R * Y VHG* VW * +* I F P Y CH
¢ I I DNMYMG KT CSGDI KU PTFUZPTI VM
vV L *»11 11 CTWV SV YV INJTF FSTILIL S *

GAATGATARARATATTTGTCTTTTAGATCAGGCTTGGCGTTTTCCATGTGCAGGTAGAAR
E * * K YL SPFRS5GL AF S MCZR * K
N D KNI CLULUDGQAWRTFUPTUGCMBASGT RK
M I K I F VP IR RULGV F HV Q V E X

AGTTAATTTTAACGAGAAACCTGTTGT TATGGAGATTCCGTCT TTGATGACAGTTAAGGT

s *F *RETOCCYGD SV F DDS * G

VN FNEI KZPVVMETIU®©P?PSL MTUV XKV
L T L T RNULULULW®RUPFPRTL *+* + 0L R L

FIG. 2 CONT.
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2701

2761

2821

2881

2941

3001

3061

3121

3igl

TATGTTTGATTTAGATTCTACTTTTGATGATAT TTTAGGTAAAGT TTGTTCAGRATTTGA

Yy v~ FRFYF * * Y FR* S§ L FR I *»

M F DLDJSTU FUDWDTIULGIE XV CS5EF E
¢ LI * ILLLMIT F™*UV KV FVQNTLK

AGTAGAAAAGGGTGTTACTGTAGATGATTTTGTTGCTGTTGTTTGTGATGCTATAGAGAA

S R K G CY CPRT*¥ FCCCCTLT™* CY R E
VEI XKGVTVDUDVFV AV Y CDATITEN
* K RVLUL *MTIULULLULVFVMILO®*IRM

TGCTTTAAACTCTTGTAAAGAGCATCCAGTGGTTGGTTATCAAGTTCGTGCATTTTTAAA

¢ F KL L *RAZS S GWUL S S S8 C1IF K
A L NS CKEHUPVYV G6GY Q VRATFILN
L * TL VK S TIQWULUVYVTII KT FUVHF * I

TAAACTTAATGAGAATGTTGTTTATTTATTTGATGAGGCTGGTGATGARGCAATGGCCTC

* T » » ECCL F I * * G W *» *» S N G L
K L N ENVV YL FDEWA AWGTDTEA AMMABAS
N L M RMULFI YL MPRLUVMIEKTGQUW?P?L

TCGTATGTATTGTACTTTTGCTATTGAGGATGTTGAAGACGTTATCAGTAGTGAAGCTGT
S YVLYV FOCCY * ¢ C* RRY Q * *» g5 ¢
R MY CTV FATIEDV EDV VI S S E AV
vc¢cIVLLLLZLRMILIKXKTTULSV V KUL S

CGAAGATACTATTGATGGTGTCGTTGARGACACTATTAATGACGATGAAGATGTTGTTAC

R R Y Y *WCUR * R HY * ~ R * R CC Y
EDTIDGV Y EDTTIWNDUDEDUVVT
K I L LMV S$JLEKTULILMTMI KM MTLTIULIL

TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC

W * Qg ** R * RCCYW=* Q * R * RCC Y
G DN DDEDVV TGDNDUDETDUVVT
v T™™MTT™MIKMLLILVTMTMIEKMMILULL

TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC
W +* Q * R * R CCYW®*Q * R *RCCY
G DNDDEDVVTGDNTIDDTEUDUVUVT
v TMTMIEKMLLUL VYV TMTMIKMMTLULL

TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC

W =* Q0 * R * RCCYW®* (Q* R * RZCOCY
G DNDUDETUDVVTGGEDNDDETDVVT
v T MTMIKMLILILVYVTMTMIKMMLETLTL

FIG. 2 CONT.
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3241 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3300
W *Q * R * RCCUYW™* Q * R * RCCY
G DNDDEDVVTGDNUDDETDUV VT
v T™M™M TMXMILILILVTMTMMIEKMMILTULL

3301 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3360
w *Q +* R * RCCYW™*Q * R * RCOCY
G DNDUDETDVVTGDNDUDET DUV VT
v TMTMIKXKMLILILVTMTMIEKMMTLTULL

3361 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3420
w *Q * R *RCCYW®*OQ™*R * RCOCY
G DNDDEDV VYV TGIDNUDUDTET DUV VT
v TMTMIXMLILTLVTMTMIEKMMTLTLL

3421 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATAACGATGAAGAGATTGTTAC 3480
w *Q * R * R CCY W * Q * R * RDC Y
G b N DDEDVV TGDWNNDETETIUVT
v T M TMEXMULTULULVTTITMI KT RILTIULL

3481 TGETGACAATGATGACCAAAT TGTIGTTACTGGTGATGATGTAGATGATATTGAAAGTAT 3540
w*Q+* PN CCYWO* *~ CR * Y * K Y
G DNDDOGQTIUVVYTGDTDVDDTITESTI
v T MMTXULULULULUVMM®MYMTIULIEKUVF

3541 TTATGACTTTGATACTTATAAAGCTCTTTTAGTTTTTAATGATGTCTATAATGATGCTTT 3600
L *L * Y L * § 8§ F S F *» » CL * « CF
¥y b F T Y KALTULVVF FUNDUVYNDA AL
M TU&LIULTIXULF+* FLMMSTIMMMILC

3601 GTTTGTTAGTTATGGTTCTAGTGTTGAAACAGAAACATATTTTAAAGTTAATGGTTTATG 3660
v ¢ L WF +* ¢+ NRWNTIF * § *« W F M
F VS Y GSsS sV ETETYTFI KU VNG GTUL W
LLVMUVL VL KOGQI KXKHIULI KTILMUVYG G

3661 GTCACCTACTATTACACATACTARTTGTTGGTTGCGTTCTGTGTTACTTGTAATGCAGAA 3720
v TYY YT TJY+* LUL VAT FTCVTTCNUNA AE
§ P T I T HTWNIGCWILIRS VL L VMOQ K
HL L LK I LI VGG CV L CY UL * CUZRN

3721 ATTACCTTTTAAGTTTAAGGATTTAGCTATTGAAAATATGTGGTTATCTTATAAGGTGGG 3780
I T F * V * 6 F 8§ Y * K Y V VI L * 6 G
L PF KF KDIULATIENMMUWILSYZKVG
Yy L L S LRTI™* L L KTIOCGYULTIRUWYV

FIG. 2 CONT.
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3781

3841

3901

3961

4021

4081

4141

4201

4261

TTATAATCAAAGTTTTGTTGATTATTTACTGACCACTATTCCTARAGCTATTGTTTTGCC

L » §8 X F C L F T DUH Y § * § Y C F A

Y NOQ S FVDYLLTTTIU®PI KA ATIWUVTLFP
I 1T x v LLTITIY**?PLFULIE KIULTLTFTCL

TCARGGTGGTTTTGTAGCTGATTTTGCTTATTGGTTTTTAAACCAGTTTGATATTAATGC

S RWVFCS*F CLULVF FZKXKUPV* Y *» C

Q GG FVADV FAVYWT FULNOGQTFUDTIWNA
KvveL»* LI LULIGF * T S8 LI L MR R

GTATGCTAATTGGTGTTGTTTAAAATGTGGTTTTTCT TTTGATTTAAATGGTTTGGATGC
v c¢c»*L VL FKMMWMWT FTFTF * F KWF G C
Y A NWCOCLI KCGT FS F DULNGTILDA
ML I G VYV * NV V FLULTIO™*MUVWMIL

TTTGTTTTTTTATGGAGATATTIGTGTCTCATGTT TGTAAGTGTGGACATAATATGACTCT

F VvV F L WR Y CV S CUL * V WT * Y D S

L FPF Y GDTI VS HVCI KOCGHNMTL
¢ F FMEIILCLMT FUV S VD ITI * L *

AATAGCAGCGGACTTACCTTGTACATTACATTTTTCATTATTTGATGACAATTTTTGTGC
N S§ s 6L TLVY I TV FU FTITI* * Qg F UL C
I AADULUZPCTULHTFS UL FDUDNTF C A
* Q R T Y L VHEYTIV FIEKYULMTTITFUVL

TTTTTGCACCCCTAAAAAAATTTTTATTGCTGCATGTGCTGTGGATGTARACGTTTGTCA
F L HP * KNF Y CCMTCCGTCI KR RTILS
F CT?PI K KTIVFIAMANCAVD VNV CHEH
F A PLI K KV FULULULZHREVLWMMZYTU FVI

TTCTGTAGCTGTTATAGGTGATGAACAAATAGATGGTAAGTTTGTTACTAAATTTAGTGG
F CS CY R * * T NIRW®* YV CY * I *+ ¥
s VA VI GDEGQTIDGI KU PFPUYVTI KT F &G
L *L L *»*»VMNIEK*MV SLILLNILUVYV

TGATARATTTGATTTTATAGTAGGTTATGGAATGTCATTTAGTATGTCTTCTTTTGAGTT

* * I * F Y S RL WNWV I YV FF * V

DK FDFIVGYGMSV F SMS S FEL
I NL I L * * VM ET CHULUVCULILULS Y

ACCTCAATTGTATGGTTTGTGTATRAACACCTAATGTATGTTTTGTTAAAGGTGATATTAT
T §$ I VW F VY NTO®*CMT FIC®™* R * Y Y
P QL Y GLCITUPNVCFVIKSGHDTITI
LNCMVCV* HL MYV LULIKUVTITIL *

FIG. 2 CONT.
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4321

4381

4441

4501

4561

4621

4681

4741

4801

AAMATGTTGCTAGACTTGTTAARGCTGATGTTATTGTTAATCCTGCTAATGGGCATATGCT

K ¢ C+* T C* g * CY C* 5 C* W A YA
N VA RUL V KADV IV NPANGIHMIL
M L LDLLKUILMULTILILTIULTILMGTITCS

CCATGGTGGTGGAGT TGCAAARGCTATAGCTGTAGCTGCAGGTARARAATTTTCTAAAGA

P W WWS CIKS Y 8§ C S8 CR *¥ K I F * R

H G G GV A KAI AV AAGIEKI KT F S K E
M Vv VEL Q KL *L * L 0V KNV FTUL KK

AACTGCTGCTATGGTTARATCTAAAGGTGTTTGCCAAGTAGGAGATTGTTATGTTTCTAC

N ¢CCYG* I *RCLUPSRUPRULULTCT FY
T AAMVYV KS KGVCQVGDCYUV ST
L L L WL NULI KV FAI K®*TZ ETIUVMTPTL?P

CGGTGGTAARATTATGTARAACAATTCTTAATATTGTAGGCCCTGATGCTAGACARGATGG

R W+~ I M * NNS * Y CRUP* C * TUR R W

G G K L C K TIULWNTIUVGUPTDATRTU QDG
vV VNYV KQT FULIUL * ALMULDIKME

AAGACAATCTTATGTTTTGTTAGCACGTGCTTATAAGCATCTTAATAATTATGATTGTTG

K TIULCF VS TOCTL A S * * [ * L L

R ¢ 8 Y VLULARAYKHLDNNVYDTCC
D NLMV FC®*HVILIUSTIULITIMTIUWVUV

TTTGTCTACTCTCATATCGGCTGGTATAT TTAGTGTTCCTGCTGATGTGTCATTAACTTA

F VY S HIGWYTI * CS C* CV I NIL

L §$ T LI SAGIVF SV PADVYV SL TY
¢ L LS YRULV YLV F L L MOCHT*IL T

CCTTCTAGGTGTTGTTGATAAACAAGTTATCCTTGTTAGTAATAATAAAGAAGATTTTGA

P &8 R CC* * T §§ Y P C * * %« * R R F ¥

L L GV VDI KO QU VIULVS NNIKTETDTFTD
F * VL L I N KUL S L L VI TIIZXIZXTIULTI

TATTATTCAAAAATGTCAAATTACTTCAGTTGTTGGTACTAAAGCATTGGCTGTTAGATT
Y ¥ S KM S NYVF S CWY* s I G C * I
I I Q KOCQITSVVGGTI KA ATLA AUVT RIL
L F KNV XKLL Q0L L VL KU HWILIL D *

AACTGCTAATGTAGGCCGTGTTATTAAATTTGAGACAGATGCATACAAACTTTTTTTGAG
N C* CURUPCY* I »DURUCTIOQTTFPFTF E
T ANV G R VI KV FETT DU BAYZ KULTF FTUL S5
L LM * A VLULUNIULRIQMHTNTFTF F * V

FIG. 2 CONT.
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4861

4921

4981

5041

51¢1

5161

5221

5281

5341

TGGTGATGATTGTTTTGTTTCAAATTCTTCTGTTATACAAGAAGTTTTATTGCTTCGTCA

W= * L F CF X FF CYTR S 'F I A S 8§

¢ bbb C¢CF V S NS S VI QEUVILULULRH
VM IVLF FQITULILILYIEKI KT FYCFUVM

TGATATACAATTGAATAATGACGTTCGTGATTATTTGTTGTCTAAGATGACTAGTCTTCC

* Yy T I E * * R S§ * L F V V * DD * g8 §

D I QL NNDVRDYLIL S KMTSUL P
I YN* I MTVF VITIOCOUCLRM™MTILUVFL

TAAAGATTGGCGTCTTATCAATAAATTTGATGTTATTAACGGTGTTARAACTGTTAAGTA

*R L A S8 Y Q ** I *» CY * R C * NC * V
K D W RULIWNIKPDVTINSGUV VI KTUVIK]Y
XK1 66V L $INILMULILTUVYVULI KTLLSI

TTTTGAGTGTCCTAATTCTATTTATATATGTAGTCAGGGTAAAGACTTTGGTTATGTATG

F *V 8§ * F YL Y M * 5 G * RL W L CM

F ECPNZSTIJYTIOCSQGI KDTFGYVC
L 8§ VL ITL1LTVFTIJYVV VRV XKTULUV MYV

TGATGGTTCTTTTTATAAAGCAACTGTTAATCAAGTTTGTGTT TTATTAGCTARGAAGAT

* W FFUL * S NC* S §LCVFTI S * ED
D G S FY KATVNSQ QUVCCVLULAZ KIZKI
M VL F I KOQULILTII KT FVF F Y * L R R *

AGATGTTTTGCTTACTGTAGATGGTGTTAATTTTAAATCTATTTCTCTTACTGTAGGTGA
R ¢C FA Y CRMWOC®*XTF+*TI Y P S Y C R *
D VvV LLTUVDGVNTFIKSTISUL TV G E
M F CL L M VL ITULNIUILTPFULULIUL* V K

AGTTTTTGGTAAAATACTTGGTAATGTTTTCTGTGATGGCATTGATGTTACTAAGTTAAA

S FW * NTW* CFUL * W H * CY * V K

VFGKIULGNUVFCDGTIUDUVWVTZ KTL K
F L VX ¥LVMFSVMAILMMTLTL S * g

GTGTAGTGATTTTTATGCCGATAAAARTTT TATATCAGTATGAAAATTTGTCTTTAGCTGA
v +* * F L CR * NF I SV * K F V F § +
¢c s DF Y ADIKTIULYOQYEWNTULSTLATD
vVv I FMPTII KT FYTIIS5MIEKTITCL* L I

TATTTCTGCTGTACARAGT TCATTTGGGTTTGATCAGCAACAATTGCTTGCTTATTATAA
Y F ¢ CTU XV FI WV * 8 ATTIA ATZCLTL *
I §$ AV QS S F G F D QOQQULULAY YN
FL LY XKVHLGTLTISUNIPNU GCLULTITIII
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5401 TTTTTTAACAGTATGTARATGGTCTGTAGTTGTTARCGGTCCATTTTTTTCTTTTGAACA 5460
F FNSM* MV CS C* R S1IVFT FUVF *T
F L TVCZ KWS VYV VVNGZPTFVF S F E Q
F * Q Y VNGL * L L TV HUFUPULTIULNS

5461 GTCTCATAATAATTGTTATGTGAATGTAGCTTGTCTTATGT TGCAGCATATTAATCTTAA 5520
v s * * L L, ECSILS YV AAY * g
S HN NC Y VNV ACLMILAG Q@HTINTLK
L I I I VM*M+*L VL CCSIULITUL N

5521 ATTTAATAAATGGCAGTGGCAGGAAGCATGGTATGAATTTCGTGCTGGCAGACCACATAG 5580
I * *+* M AV AGS MV * I S8 CWOQTT *
F N X W Q WOQE EA AWV YETFURAGT R?PHR
L I NGS GRIEKUHGMPNTFUVLADTHTIG

5581 GTTAGTTGCTCTTGTTTTAGCTAAAGGTCATTTTARATT TGATGAACCATCAGATGCTAC 5640
vsc¢c§s§CPFP S *R S§PF * I *»# » T IURUCY
L VAL VL AKGHU FU XV FUDEUPSDAT
* L L L F * L KV I L NILMUNUBAQMILTL

5641 TGATTTTATTCGTIGTTGTTTTGAARCAAGCTGATT TATCAGGTGCARTTTGTGARTTAGA 5700
*F Y s ¢ ¢CF ETS§* F I ROCNUL®* I R
D F IRV VL KOQADILSUGA ATIOCTETLE
I L F VL F « N XL I Y Q V QF V N * N

5701 ACTTATTTGTGATTGTGGTATTARACAAGAPAGTCGTGTTGGTGTTGATGCTGTTATGCA 5760
T ¥ L * L W Y *» T RI K S CW C * C C Y A
L I ¢DCGTI KO QESU RVGVYV DAVMH
L F vIIVyVL NI KI KUVVL VL MULILCI

5761 TTTTGGTACATTAGCAAAGACTGATCTTT TTAATGGTTATAAGATTGGCTGTAATTIGTGC 582¢Q
F W YIS KD * S F * WL ** DWIUL *¥ L C
F 66 TLAI KTUDULUFNUGYZ XKTIGT CNU CA
L VH* QRULTIVFIULMVYVIRILAVTIUWVZJQ

5821 AGGTAGAATTGTCCATTGTACTAAATTGAATGTACCATTTTTGATTTGTTCTAATACTCC 5880
R *+* N CPL Y * I ECTTI ¥ DL F * ¥ S
G R I VHTCTI KILWNUWVUZPVFUL I CSNTFEP
vV EL § I VL N*MYHVF * F VL I L L

5881 TCTGAGTAAGGATTTACCTGATGATGT TGTTGCAGCTAACATGTTTATGGGTGTAGGTGT 5940
s E * G F T * * ¢ CCS * HVY GG CRUZC
L $S KDbL PDDVVAAMNMTPFMGV GV
* VR I YL MML L QL T C L W V * Vv =«

FIG. 2 CONT.
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5941 AGGCCATTATACACATTTGAAATGTGGTTCACCTTACCAACATTATGATGCTTGTAGTGT 6000
R P LY TPFEMWT FTILUPTUL®* CUL * C
G HY TEHELI KOCGSPYQHYDATCTS SV
A I I HI *» NV V HLTNTIMMILUVUVIL

6001 TARARAAATATACAGGTGTTAGTGGTTGTTTAACTGACTGCTTGTATCTTAAAAATTTARC 6060
* K I YRC™* WULFN™*TLILUV S * K FN
K K Yy TGV S GG CLTDU CTLYTULE KN NULT
KNI QVLVVYVY +» L TaCTIULE KTIT®*TP

6061 CCAGACTTTTACATCTATGTTGACTAATTATTTTTTGGATGATGTTGAAATGGTTGCTTA 6120
P DF Y I Y VD T* L F F G * € * NG CL
Q T F T S ML TNY F L DDV EMUV A Y
R L LEHEL CC*L I I FWMMLIEKUWILILTI

6121 TAACCCTGATCTTTCACAATATTATTGTGATAATCGTAAGTATTATACAAAACCTATTAT 6180
* P * 8§ F T I L L * * W * VvV L Y KT Y Y
N P DL S QY Y CDUNUGI KYYTI KUPTII
T L I FHENTITIUVIMYSIIAQNILTIL *

6181 AAAGGCTCAGTTTAAACCATTTGCTAAAGTTGACGGTGTTTATACTAACTTTAAGTTAGT 6240
K G s Vv *+T I C*S§ * RCUL Y * L * V 8§
K AQ F KPF A KVDGV Y TNUF FIKTLUV
R L S LN HLILIKULTVUZ FTIILTTULS * L

6241 TGGACATGATATTTGTGCTCAATTGAATGATAAGTTAGGTTTTAATGTAGATTTGCCGTT 6300
w T*YULCSTIE®™** VRV F * CRUFA AWV
G HDICMAMOQLUNKNDI KT LGV FNUVDTUL PP
DM I FVLNUGYMIST*¥ YV L M * I ¢ R L

6301 TGTTGAGTACAAAGTAACAGTCTGGCCTGTAGCTACTGGTGATGTTGTTTTGGCATCTGA 6360
c * VvV 0 S NSLACCSYWO®* COCU FGTI *
vV EY KV TV WPV AT GDUV VL A S D
L § TEK * Q §G6GUL * L LV MULTFUWHTULWM

6361 TGATTTATATGTGARACGTTATTTTAAAGGATGTCARACTTTTGGTARGCCTGTTATTTG 6420
*F I ¢ E TLF * R M * NTF W *» A C Y L
DL YV EKRYF FIZ KGC CETT FGI KU?PV I W
I YM* NV ILI KDV KU LILU VS TLTULF G

6421 GTTTTGTCATGATGRAGCATCATTGAATTCTCTTACTTATTTTAATAAACCTAGTTTTAA 6480
v L s * *§ 1 1 E¥F S YL F * * T « [ *
F CH D EA S LN S LTZ YV FNIZ KU PGS F K
F VMMI KU HH*ILLULIULTIWUNILVILN

FIG. 2 CONT.
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6481

6541

6601

6661

6721

6781

6841

6901

6961

ATCTGAARATAGATATAGTGTTTTGTCTGTTGATTCTGTATCTGAGGAGTCACAAGGTAA
I *+ XK +*+ 1 * CFVC®* F CI * G VTR *
S ENRY S VLS VD SV S EZESOGQGN
L X IDIWVFOCLULIULYULURSHTZEKUVM

TGTGGTTACTTCTGTTATGGAATCGCAGATTAGTACTAAAGRGGTTAAGTTAAAGGGTGT

¢C GY FCYGIADT®*TY * RG * V KGUC
v vTSVMESOQTISTUI KEUVI KLIZEKGV
WL LLLWUNNIRIRILVILI KR RILGS®*R VL

TAGAAAGACTGTTAAAATAGAAGATGCTATTATTGTTAATGATGAAAATAGTTCTATTAA

* K bDC +* NRRICYYC * * & g * F Y =

R KTV KI EDATITTIVNDTENSZSS I K
ERLL K * KMLLL L MMIEKTIUVILILR R

GGTTGTTAAAAGTTTATCTTTAGTTGATGTTTGGGATATGTATTTGACAGGTTGTGATTA

G ¢ * K FIPFS* CLGYV FDURTULT* L

VVX §$§L SLVDVWDMYULTS GO CUDY
L L KV YL *L MPF G1I CTI * Q V VY I M

TGTTGTTTGGGTTGCTAATGRATTGTCACGCCTAGTTAAATCACCAACAGTTAGGGAATA

¢ ¢cLeGecCc+* * 1 VT PS I TNZS * G I

V VW VA NELSRLVYVY K S$PTVRE Y
L F GLLMUNTGCHA A®*LNIEBZGQOQOLGNTI

TATACGATATGGTATTAAACCTATTACTATACCTATAGATTTGTTATGTTTAAGAGATGA

Yy T I wYy * TYYYTY YRV FVMTFIKR *

I RY G I K P ITTIWPIDULIULTCULU RTUDTD
Y DM VL NLLULYTULO®™*YTIOCYV * E M I

TAATCAAACTCTTTTAGTTCCTAAAATTTTTAAAGCAAGAGCTATAGARTTTTATGGTTT

* S NS F S 5 * NF * S K S YPRTIULWTF

N QTULULV P KTV FI KA ARABAITETFYGF
I K L F *F L KFULIKOQETLT™* NV FMNUVTF

TTTGAAGTGGTTIGTTTATTTATGTTTTTAGTTTATTACATTTTACAAATGATAAAACCAT

F EVV VY LCFPF~* FTITUP YK * * N H

L K WL F I YV F S L L HPFTWNUDI KTTI
* §$ 66 CL FMVFUL VY YTIULQMTIIK?PTF

TTTTTATACTACAGAAATAGCTTCTAAGTTTACTTTTAATTTGTTTTGTTTGGCTCTTAA

F LYY RNGSF™*¥V YV F* F VL FG 8§ ~

F YTTUETIW ASI KV FTTV FWNILTFTCLA ALK
F I L Q K * L L §ULUL LI CF V W IL L K

FIG. 2 CONT.
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7021 AAATGCTTTTCAGACATTTAGATGGAGTATATTTATAAAAGGTTTTCTTGTTGTAGCCAC 7080
K ¢ F S DI *MEY I Y KRF S CC S5 H
N A F Q TFRWS81IF I K GV FULUVV AT
M L FRHLDGV YL * KV F UL L * P L

7081 TGTGTTTTTGT T TTGGT TTAATTTTTTGTATATARATGTTATTTTTAGTGACTTTTATCT 7140
¢c vV FVLV+* F FVY KO CYU F* * L L 8§
vV FP L F W FNUPFULYTINV VIV F S DVF Y L
Cc FCFGLTIV FCI*MULV FULVTT FTITF

7141 TCCTAATATTAGTGTTITTCCTATTTT TG TGGGARGAATTGTTATGTGGATARRGGCTAC 7200
s *Y * ¢ F §S Y F CGKINTCY VDI KTGY
P N I §$ V F PI F VG R1I VMMWTIIZ KA AT
L I LV FVFULPFLMWETETLTULTU GCSG* R L L

7201 TTTTGGTTTGGTTACAATT TGTGATTTTTAT TCTAAGTTAGGTGTAGGTTTTACAAGTCA 7260
F WPFGYNULT* PLF * ¥V RCRTF FY K 8
F L VTIUCDV FYS S KULGV G FT S H
L VWILQVPF VY IV FIUL S * V * VL Q VI

7261 TTTTTGTAATGGTAGTTTTATATGTGAATTGTGTCATTCTGGTTTTGATATGTTGGATAC 7320
F L * W*F YM®* I VS FWUF~?*» Y VG Y
F CNGS F I CELCHESGFDMTLUDT
F vV M vV VL ¥ VN C VI L VL I CW I H

7321 ATATGCAGCTATAGATTTTGTTCAGTATGAAGTAGATAGACGTGTTTTATTTGATTATGT 7380
I ¢ s Y¥YRVF C SV * § R * T CUVF I *# L C
¥ AaAa10DVFV QY EVDRU RVILTFDYUV
M QL * ILF S MK®™* I DV F YL IML

7381 TAGTTTAGTCARATTAATTGTTGAACTCGTTATTGGTTATTCATTATACACAGTATGGTT 7440
*F 8§ Q I N C * TRYWULFITIHIS MUV
§ L vV XL I VELVIGY S$ L YTV WTF
v * S N *L LN S LL VIUHYTUOGOQOYGTF

7441 TTATCCATTATTTTGTCTTATTGGTTTACAATTATTTACTACATGGTTGCCTGATTTGTT 7500
L § I I L 8 ¥ W PF TI I Y Y MV A * F V
Y PL F CLIGULOQULFTTWULPDULTF
I H Y F VLL VYNZYULULUHGT CTULTITOCL

7501 TATGTTAGARACTATGCATTGGTTGATTAGATTTATTGTATTTGTAGCTAATATGTTACC 7560
Y vV R N Y AL VD * I Y C I C S * Y VT
ML ETMHWULTIIRUPFTIUVPFUVANMMILTP
¢c *» KL I GG +*1LDULL YL * L I C Y L

FIG. 2 CONT.
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7561

7621

7681

7741

7801

7861

7921

7981

8041

TGCTTTTGTCTTGTTGCGGTTTTATATAGTTGTTACTGCTATGTATAAAGTAGTTGGTTT

¢ FCL VAVL Y S CYOCYV * S 8 W F

A F VL LRVFYIUVVTAMYZIKUVV G F
L L sc¢cc6 P I *L L L LCTIIK®*TUL VL

TATTAGGCATATTGTCTATGGTTGTAATAAAGCTGGTTGTTTATT TTGTTATAAACGAAR
Y * A Y CL WUL * 8 WL FTIULUL* TK
I RH I VYGCNI KA AGCILTFOCY KRN
L I L MV VI KLVV Y F VINEI

TTGTAGTGTTCGTGTTAAGTGTAGTACTATTGT TGGTGGTGTAATTCGTTATTATGATAT

L + C 8§ C * VvV + Y Y CWWCNZSULUL * ¥

¢ S VRV KXKCSTTI VGGV IRY Y DI
VvV FVLS§VVLLILUVVYVY * F V IMTIIL

TACTGCTAATGGTGGTACTGGTTTTTGTGTTAAACATCAATGGAATTGTTTTAATTGCCA
Y ¢ *WWYWUFULOC®*TSMETLTF* L P
T A NGGTGVF CV KUHQWNTC CTFNTCH
L L MVVLVF VL NTINSG GTIUVTLTIAII

TTCTTTTAAACCAGGTAACACTTTTATAACTGTAGAAGCTGCTATAGRACTTTCTAAAGA
F F TR * HFYNCRJSOCY YU RTUF * R
S F XK P GNTVFITVEA AR ATIT ETLS K E
L L N ¢V TLUL®*UL * KL L * NTFL K §

GCTTARACGACCTGTAAATCCAACTGATGCTTCACATTATGTAGTTACTGATATTAAGCA
A * T TOCI KSN®*CVPFPTTILTCS Y * Y * A
L KR PV NPTDASHYVV TDTIZKAQ
L NDL * I QLM L HIMOM™*"TUILILTIUL S K

AGTTGGTTGTATGATGCGTTTGTTCTATGATAGAGATGGACAGCGTGTTTACGATGATGT
S WL YDAV FVL * * RWTWATUCULI R * C
vV GCMMRLT FYDRUDG G QRVYVY Y DDV

LvyvVv»*» CVCSMIEMTDZSVYVFTMMML

TGATGCTAGTTTATTTGTAGATATTAATAATCTGTTACATTCTAAAGTTAAAGTTGTTCC

* ¢ * F I CRY *» * § VTV F * § * g C S

D ASLPVDINUNILILIBHEUSIZEKUVEKV VP
M L VYL*IULIIOCYTIULI XULIKILT FIL

TAATTTGTATGTAGTTGTAGTAGAGAGTGATGCTGATAGAGCTAATT TTCTGAATGCTGT

* F V¢S CSRE®*C* *+ 3 *« F S E CC

N L Y VvV VY Vv E SDADU RAINTPFTULNA AV
I ¢ M L * ** R VMILIUELTIUZFPO®*MLIL

FIG. 2 CONT.
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8101

8161

B221

8281

8341

8401

8461

8521

8581

TGTGTTTTATGCACAATCATTGTATAGGCCTATATTACTTGTAGACARARAGTTAATTAC

¢Cc VvV 5L ¢TI IV *AayYTITUCRIGQIEKTU VNY

vVFYAQSLYRUPTIULLVDI XKI KT LTIT
¢C FMHNHT CIGTLYYZ L * TZ K S * L L

TACAGCTTGTAATGGTATCTCTGTAACCCAGACTATGTTTGATGTTTATGTTGATACTTT

Yy S L. »W YL CNZPDYV * CLC™* Y F

T A CNGI SV T QTMYFDVY VDTTF
@ LVMVSL *PRL CLMFMULTIULTL

TATGTCTCATTTTGATGTTGATAGAAAGAGTTTTRATAATTTTGTTAACATTGCTCATGC

Y v 8 F * ¢ + + K E F * *# F C * H C 8§ C

M S H FDVDIZRIKZEF FNNTFVNTIAIHAZA
¢ L I LMILTIERVYVILTITIULILELTILIULML

TTCTCTTAGAGAGGGTGTGCAATTAGAAAAGGTTTTAGATACT TTTGTGGGATGTGTACG

F § *» R G CATIURIKGTFRYT FUCGMTZECT

$ L R E GV QLEZ KVULDTT FUVGCVR
L LERVCNO®* KR RT F* I LUL WODUVYYV

TARATGTTGTTCCATTGATTCAGATGTTGARACAAGATTTATTACTAAATCTATGATATC

* M L FH * FROC™*NI KIVY Y *~ I Y DI

XK ¢ ¢ s 1 bsSDVETR®RT FTITI XKSMTIS
N VVPLTIOQMLIE KOQDULIULTULNTIL®* Y L

TGCAGTAGCTGCTGGTTTGGAATTTACTGATGAAAATTATAACAATTTGGTACCTACATA

cC 8 s C WU/ F G 1Y * * KL *» Q F G T Y I

AV A A G L EF TDEWUNUZYUNIDNULVZPTY
Q * L L VW NLLMIEKTITITTIMWY L HI

TTTRARGAGTGATAATATTGTAGCTGCTGATTTAGGTGTTCTTATACAGAATGGTGCTAA

F K E * *+# Y Cs C* FRCS Y TEWTC +

L X 8 DNTITVAADILGVILIOQNGA ATHK
*R VI IUL *L LI *VFLYRMVTIL S

GCATGTACAGGGTAATGTTGCTAAGGCAGCTAATATTTCTTGTATATGGTTTATTGATGC

A CTG™* CC* G S * Y FL Y MVY *» C

H Y QGNVAKAANTISTCTIMWT FTIDA
M YR VMILILROQLTIUV FPILUVYGIUL L ML

TTTTAATCAACTTACTGCTGATTTACAGCATAAATTAAAAARAGCATGTGTTAARACTGG

F S TY C* F T A * I KK S MC * NW

F N Q L TADPILI QHI KT LI KI KA ATCUVI KTG
L I NL LUL I Y S INM®*I KU KU HVILI KTLA

FIG. 2 CONT.
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8641 CTTGAAGTTAAAATTGACTTTTAATAAGCAAGAGGCAAGTGTCCCTATTCTTACAACACC 8700
L EV KIDV F * * A RGI KT CUPYSYUNT
L KL XKL TTVFUVNZ KU QEASVZPITULTTE
*S§ * N * L L TS KRQV S LFLOQHP

8701 CTTTTCACTTAAAGGAGGTGTTGTATTGAGTAATTTGT TATATATATTATITTTTGTTAG 8760
L FT*RRCCCTIZE®*T FUVIYTITIV FC
F S L KGGV VL SNU LLLVYTIULFUFV S
FHL KEVLY*YV I CYIJY YV FILTULV

8761 TTTAATCTGTTTTATATTATTGTGGGCTTTATTGCCTACATATAGTGTTTATAAGTCTGA 8820
FNLPFPY I I VGV FIAYTI * CL * Vv *
L I ¢ F I L L WAULTULU®PTYSVYIKSTD
* S VLYY CGL YO CILUHIUVPTISIL I

8821 TATTCATTTGCCTGCTTATGCTAGTTTTAAAGTTATTGATARTGGTGTTGTTAGAGATAT 8880
Y $ FACULC®* F *» g Y * « W C C * R Y
I HL PAYASFI KV IDINGUVVURUDTI
F I ¢CLLMULVLXULULTIMVILTULETIT

8881 TTCAGTTAATGATTTATGTTTTGCTAATAAATTTTTCCAATTTGATCAATGGTATGAGTC 8940
F § *** FMFCMH* * I F PI * 8 MV * V
§ VNDLCTFANIZKTFVFQFDOGQMWYE S
¢ LM I ¥V LLIWNUVFS5NULTIWNGMS®P

8341 CACTTTTGGGTCTGTTTACTATCATRATTCTATGGATTGCCCTATTGTAGTGGCAGTTAT 9000
HF WUV CLULS®*F Y GULUPYUCS GG S Y
T F G $ VY Y HN S MDUCUPTI V VA VM
L L 6L FTTITITIULWIATLULM™*YWOQTULW

8001 GGATGAAGATATCGGTTCTACTATGTTTAATGTTCCTACTAAAGTTTTGAGACATGGCTT 9060
G *RYRVFY YV * CSs Y * 8§ F ETWTL
D EDTIGSTMT FNUVPTIE KVULURUHGTF
M K I 8%V L LCLMFL UL KPS DMAMBATF

9061 TCATGTTTTACATTTTTTAACTTATGCATTTGCTAGTGATAGTGTTCAGTGCTATACACC 9120
§ ¢CF T FF NLCTIC®™*  « CS§5 VL YT
H VL HFULTYATFASD SV QCYT?P
M F Y11 F * LMHLULUVIVF S ATIHH

9121 ACATATTCAGATTTCTTATAATGATTTTTATGCTAGTGGTTGTGTTTTATCATCTTTGTG 9180
T Yys?DFUL * * FL C* WL CTFTITITFUV
H I Q I 8 Y NUDVFYASGCUV L S S UL C
I FRFLIMIV FMLUYVVVFYEHBELCUV

FIG. 2 CONT.
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9181

9241

9301

9361

9421

9481

9541

5601

9661

TACTATGTTTAAAAGAGGTGATGGTACACCACATCCTTATTGTTATTCAGATGGTGTTAT

Yy ¥ v+ X R * W Y TTS SULIULULPFPRWMWKTCY

T M F KR GDGTPUBEBEUPYCY S DGV M
L ¢ L K EVMVHHAHTIULTIUVIO QMVTIL *

GAAGAATGCTTCTTTGTATACATCTTTGGTTCCACATACACGTTATAGCCTTGCTAATTC
EECPF FVY I FGSTJYTUL * P C * F
K NA S L YTSULVZPHTRYSULANS
R M LVLCIHULWU FUHTIUHVYVIALTILTITL

TAATGGTTTTATAAGATTTCCTGATGTTATTAGTGAAGGTATTGTACGTATTGTAAGAAC

*WF Y KI 8 * ¢CY * * R Y CTYTCIKN

N G F I RPFPDVVISEGTIUVZERTIWVTZERT?T
M VL *D F L MILULUVI KU VILYV VL * E R

GCGCTCTATGACTTATTGTAGAGTGGGTGCATGTGAATACGCCGAAGAGGGTATATGTTT
AL ¥YDIULUL * 8 G CMU* I RBRURGYMTF
R S MTYCRVGATCEYVYA AETEGTITCTF
AL * L I VEWV HVYVNTU®PI KU RWVY VL

TAATTTTAATAGTTCCTGGGTTTTGAATAATGATTATTATAGAAGTATGCCTGGAARCTTT

* F » * F L G F E * * L L * XK Y A WNF

N F NS S WVILNNDYVYR SMZPGTTF
I L I VPGTF* I MI I IE .V ¢C L EL P

TTGTGGTAGRGATCTITITGATTTGTTTTATCAATTTTTTAGTAGTTTAATTCGTCCTAT
L w * R 8§ F »F VL S 1 F * » F NS § Y
¢ GRDIL FDULT FYQFVPFP S S L IRUPI
v Vv EI FLIOCPFPIDNUFULWVWVV * F V L *

AGATTTCTTTTCTCTTACTGCTAGTTCTATTTTTGGAGCTATATTGGCTATAGTTGTTGT

R F L F S Y C* F Y FW S Y I G Y S CC
b F F S L TAS STIVF GA I L ATIUVV YV
I s FfF L L L L VL FTUTLEULYWUL * L L §

CTTGGTTTTTTATTATTTAATAAAACTTAAGCGTGCTTTTGGAGATTATACTAGTGTTGT
L G FLL FNI XKXTM™*AUCVFWIPRIULY™* CC
L v FY YL I KILI K®RATFGDYTS SV YV
wF F I I » * NL S VL L ETITITLUV L *

AGTTATAAATGTTGTTGTTTGGTGTATTAATTTTCTTATGCTTTTTGTTTTTCAAGTTTA
s YK CCCLVY*~ F S Y ATFCTFS S5 S L
vV I NVV VW CIWNTFILMTLTFUVFQVY
L *ML L FGVLTIU FULICFULTFTFIZ KT FI1I

FIG. 2 CONT.
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9721

8781

9841

9901

9961

10021

10081

10141

10201

TCCTATTTGTGCATGTGTTTATGCTTGTTTTTATTTTTATGTRACATTGTATTTTCCTTC

$§ YL ¢CMCLCLPFLFLUCNTIUVTFSTF

P I CACVYACPVYP PY VTLVYTFPUP S
LFVHV FMLVYFIV FMO®™®*MHOCTIT FULIL

TGAAATTAGTGTAATTATGCATTTGCAATGGATTGTTATGTATGGTGCTATAATGCCTTT

* N* CNYAFAMDTEGCYV WOCYNU BATF

E I §s VIMHLQQWTIVMYGATIMTZ®PTF
XL v * L ¢CI CNGLULU CMU VIL®*CULF

TTGGTTTTGTGTCACATATGTAGCTATGGTTATTGCAAACCATGTTTTATGGTTATTTTC

L VvVL.L CHICSYGYCZEKU®POCT FMUVTITF

W FCVTY V AMVYIAUNUHUVILWILF S
G F VS HEM* L WILILOQTTMMT FYG Y F H

ATATTGTAGGAAAATTGGTGTTAATGTATGTAGTGATAGTACATTTGAAGARACATCTCT

I L * ENWC®* CM * « + ¥ I + R N I §

Yy ¢ R KI GV NV CS5UDSTT FETETS L
I V6 KL VLMYV VI VHTLIEKI KETLTL

TACTACTTTTATGATTACTAAAGATTCTTATTGTAGATTAAAGAATTCTGTTTCTGATGT

Yy Y F YDY * RFULUL*I KU ETFT CT F * C

T T F M I TZXDS Y CRULI KNSV S DUV
L LL*LLIKTIULLTIWVDO®*RTIULTFTULML

TGCCTACAATAGATATTTGAGTTTGTATAATAAGTATCGTTACTATAGTGGTAARATGGA

¢c L Q * I FEVFV*» *» VvV S L L * W * N G

A Y NRY L S L YWNI KVYRYY S G KMD
pTI DI * V C1I I SIUVTTIUVVIEKUWI

TACTGCTGCCTATAGAGAAGCGGCGTGTTCTCAGTTAGCTAAAGCTATGGAAACATTTAA

Yy ¢ ¢L *R S GV F SV S8 * s Y G N I =

T AA Y REAACS QL AKAMETF N
L' L P I E KRRV L 8 * L KL WIKXKUHTILI

TCACAATAATGGTAATGATGTCTTATACCAACCTCCTACAGCATCTGTTTCTACATCTTT

5 Q * w <+ * CLTIUZPTSY S I CT FUVYITF

H NN GNDV LY QPPT AZ SV STSF
T I MVMMSYTTUNILTULUGQ EBEULUPULHTILF

TTTGCAATCAGGTATTGTAAAGATGGTATCTCCTACGTCARAAATTGAACCTTGTATTGT

F AIRYCIKDGTIS YV KNS®*TTILYC
LQs I VKMV s PTS KTIUZETZPT CTIUV
C NQ VL *RWYULULROQU KU LNULVULL

FIG. 2 CONT.
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10261 TAGTGTTACTTATGGTAGTATGACTTTGRATGGTTTATGGTTAGATGACARAGTTTATTG 10320
* ¢C YL W* YDV F EWT FMV R ™* QS L L
$ VT Y 66 §MTULWNGULUWILDDIKV Y C
vVLLMVYV * L *MVYG*MTIZ KT FTIUV

10321 TCCTCGTCATGTTATATGTTCATCCTCTAATATGAACGAACCTGATTATTCTGCCTTATT 10380
$s § S ¢ Y M F 1! L * YERT* L F C L I
P R H VI CS S S NMUESEUZPTDY S ATLL
LV MILYVHZPLTIOT*TWNIU LTITITILUPYC

10381 GTGTAGAGTTACTCTAGGTGATTTTACTATAATGTCTGGTCGGATGAGTTTAACAGTTGT 10440
v *»§8 Y S R * F YYNVWS DETFNS C
¢ RVTULGDU FPFTTIMSZSG G RMSTLTUVUV
VELUL * VI LUL * ¢CL V G * V * Q L C

10441 GTCTTACCAGATGCAGGGCTGTCAACTTGTTTTGACAGTCTCTTTACAARATCCTTACAC 10500
vV L PDAGTLSTUCT FDSTULVPFTUZEXKSTULH
s Y@ MQ GCQL VLTV S L QNUP Y T
L TR CRAVYVYNILUF*Q S L Y KIULTL

10501 TCCAAARTATACTTTTGGTAATGTTAAACCTGGTGAAACTTTTACTGTTTTAGCTGCGTA 10560
§ X I Y F W ** C * T W * NF Y CF 8 C V
P K YTV FGNVKUPGETT FTUVULA-RBAY
QN I L L VMILINILVYVIKTLELTILTLTF* L RI

10561 TAATGGCCGACCACAAGGGGCATTTCATGTTACTATGCGTAGTAGTTATACTATTARAGG 10620
*W P TTRGTI S CY Y A * *+ L Y Y * R
N G R P QGAVFHVTMRSS Y TTIIZKSG
M A DHZXGHV FMULULOCVV VITULILZKUV

10621 TTCTTTTTTGTGTGGGTCATGTGGATCTGTTGGTTATGTATTAACAGGTGATAGTGTTAA 10680
F F FVWVMUWTIOC ) W L CI N R * + C *
$ FL C¢CGS CG SV GY VLT GD S V K
L FCVGHVYDLULVMY * Q V I V L 8§

10681 GTTTGTATATATGCATCAATTAGAGCTCAGTACTGGTTGTCACACTGGCACTGATTTTAC 10740
v €¢I YA S5 I RAQYWIL S HWH* F Y
FVYMHQL ELSTGC CEHTGTUDTF T
LYy I ¢CI1INO®*S S§S VLVVTILA ALTILL

10741 TGGTAATTTTTATGGTCCATATAGAGATGCTCAAGT TGTACAGTTGCCAGTTAAGGACTA 10800
w +* FL WS T1I *RCSS CTUV A S * G L
G N FY G P Y RDACGQVY VQTLUPUVIKDY
vV I FM VHTIUEMTLI KTLYSUOCQULURTT

FIG. 2 CONT.



U.S. Patent May 13,2008  Sheet 22 of 201 US 7,371,837 B2

10801

10861

10821

10981

11041

11101

11161

11221

11281

CGTCCAGACTGTTAATGTTATTGCTTGGCTCTATGCAGCTATACTTAATAATTGTGCTTG

R PDC™*CYCLALTCSYT™* * L CL

vV Q T VNV IAWILYWAATITILNNTG CA AW
S R L LMILILLGSMOQOQL YL I I VL G

GTTTGTACAAAATGATGTTTGTTCTACTGAAGATTTTAATGTTTGGGCTATGGCAAATGG

vV ¢TK ¥ CLPF Y *RPF * CL G Y G K W

F Vv Q N DV CSTTEU DUV FNUVWAMUBAN G
L Y KMMTFVLLI KXKTIULMTFOGULWQMUV

TTTTAGCCAAGTARAAGCAGATCTTGTCTTAGATGCTTTGGCTTCAATGACAGGTGTTTC

F P 5$s KS RS CLURTCPFGFNUDRCTF

F s ¢ VX ADULUVLDALA ASMTG GV 8§
L A K * K@ I L S * ML WULOGQ * Q V F L

TATTGARACTTTATTGGCTGCTATTARGCGTCTATATATGGGATTTCAAGGTCGTCAAAT
Y * N F I G CY * A 8§ I Y G I S R S SN
I ETULULAATII KIRLVYMSGT FQGURUGQTI
L KL YW L LUL S VY I WDTFIEKVV KY

ACTAGGAAGTTGTACTTTTGAAGATGAATTGGCACCTTCTGACGTTTATCAACRATTGGEC
T R KL Y F * R * I 66 TP F *+ RL §TI G
LGS CTVFEDELAZPSUDV Y Q QUL A

*EVVLLKMNMWHLULTUPFINNUWL

TGGTGTTAAATTGCAATCTAAAACAAAAAGATTTATTAAAGAARACAATTTATTGGATTTT

W C* I A I * NKJIEKTIY*RNUNIULILTDTF
G VKL Q § KT XPRVF I XK ETTIUVYWTI L
VL NCUNU LI KAGQI KD LLEKZ KQTFTIGF *

GATATCTACATTTTTGTTTAGTTGTATAATTTCTGCATTTGTTARATGGACTATATTTAT
D I Y I FV*5L YNV FOCTIOGC™MDYTI Y
I 8T F UL F 8 CTI I S AV FV KWTTIT FM
Y LH FCLVV * FLHILTULWNUGTULYTLCZC

GTATATTAATACACATATGATTGGTGTTACATTATGTGTACTTTGTTTTGTTAGTTTTAT

vy * Y TYDWOCYIMCTULT FTC®*F Y

Y I NTHEMTIOGV TULOCVULCTFUV S F M
I L iIiHI*LVLHY VYV FVL UL VL *

GATGTTACTAGTTARACATAAGCATTTTTATT TGACTATGTATATAATTCCTGTACTCTG

pvr’rTsSs+*T+ A FULFDVY VY NS CTL
M L LV KHIXHFYULTMYTITIUPVLC
c Y L NI S5 I F I L CTI * F L Y S V

FIG. 2 CONT.
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11341

11401

11461

11521

11581

11641

11701

11761

11821

TACCTTGTTTTATGTAAATTATTTAGTTGTTTATAAGGAAGGTTTTAGAGGTTTTACTTA

Y L vL ¢ KL FSCUL*GZ RV F™* RUF YL

T L FYVNYDLVV Y KETGT PIRUGT FTY
P CF M * I I * L FIRI KXV L EVL L M

TGTCTGGCTCTCATATTTTGTTCCTGCTGTGAATTTTACTTATGTTTATGAAGTATTTTA

c L ALI FCSOCCEVPYULOCL * 8§ I L

vV w L S YFV PAVNVFTYV Y EVTF Y
s 6 s I L FL L * I L L MV FMIEKTYTFM

TGGTTGTATTTTATGTGTTTTTGCTATTTTTATAACTATGCATAGTATTAATCATGACAT
WL Y FMCVFOCYVFYNYA A* Y * § * H
G ¢I L CVFAIT FITMHSTINUHHTDI
VVFYVFLLFL*L CI VL IMTTF

TTTTTCTTTGATGT TTTTGGTTGGTAGAATAGTTACTITAATTTCTATGTGGTATTTTGG

FFFDVFGW* NS Y FUNUPFVYVVF WU

F §$ LM FLYV ¢RIUVTULTISMMWYFG
F L * ¢C FWULVE®*LTULO®™®*T FULOC CGTITULG

GTCGAATTTAGAAGAGGATGTTTTGTTATTTATTACAGCCTTTTTAGGTACTTATACATG
VEFRRGCTFVIUYYSLFIRYIULYM
§$ N L EEDVLL FITO AT FULGTUYTW
R I *» KRMVPFCVYLLQUPVF * VLI HG

GACCACTATTTTGTCATTAGCTATAGCAAAAATTGTTGCTAATTGGTTGTCTGTTAATAT
DHY F VIS Y S KNTCC®* L VV C *» Y
T T I L 8 L A I A K I VANWIULS V NI
p L F CH®M®* L *Q KL L L I G CULUL I Y

ATTTTATTTTACAGATGTACCTTATATTAAATTGATTCTCTTGAGTTACTTATTTATAGS
I L FYRCTIULY™* I DSTULETULTULTI Y R
F Y FfF TODUV?PYTIXULIULILS YULPF I G
F I L. g MY L ILNM®M®TF S ¥ VvV T YL * G

GTATATTTTATCTTGTTATTGGGGATTTTTCTCTCTTTTARACAGTGTTTTTAGAATGCC

VY FIULULULGTIU FILSF FZXOQTCT F * N A

Y I L §8 C Y WG F F 8 L L N S8 V FRMF©®P
I FYLVIGDTFSULVF* TV FULETCTL

TATGGGTGTTTATAATTATAAAATTTCTGTTCAAGAATTGCGTTATATGAATGCTAATGG

¥ 6 ¢L # L *NF C S R1IAUL Y EC * W

M 66 VY NY KISV QEULRTYMNANG
W Vv F 1 1IT1U KUV FULUFI KNTCVI*MILMA

FIG. 2 CONT.
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11881

11941

12001

12061

12121

12181

12241

12301

12361

CTTACGTCCACCTCGTAATAGTTTTGAGGCTATT TTGTTARATTTAARACTGCTTGGAAT

LTS TS S * *» F *» G YTFV KT FI KT AUWN

L RPPRNSV FEATITULILNWNILIKILILSGI1I
Yy VHL VIVLRULT FTC®* I * NCTULE *

AGGTGGCGTGCCAGTTATTGAAGTCTCCCAARTT CAATCAARATTGACTGATGTGAAATG

R WRAS Y * 8 L PN S I KID* CE M

G GV PV IEV S QI QS KULTUDUVIEKTC
VACQLULIZ XS SPEKFNQNOZ*ILM* NV

TGCTAATGTTGTTTTGTTAAATTGTTTACAGCATTTGCATGTTGCTTCTAATTCTAAGTT

¢ *CCF VXKL FTATFA ATCTCT F* F * V

ANV VL LNTZCLIOQHTLHVASNSZSTI KL
LML FC®+* IVY SICMZLULULIULSSC

GTGGCAGTATTGTAGTGTTTTACATAATGAAATACTATCTACTTCAGATTTGRAGTGTAGS

VAVL *CFT**»NTTIJYTFIRTFETZCS
W oY CS VL HNETIUL ST SDUL S V A
G 5§ I VvV FY I MKYYLULOQTI * V * L

TTTTGATAAGCTTGCTCAATTATTGATTGTTTTATTCGCCARTCCTGCTGCAGTTGATAC

F * * A C S5 I 1IDUCVFTIURUDGQGSOCTCSsS * Y

F DKL AQULTULTIWVLTFADNZPU BABRAVYVTIDT
L I S L LNY * L FY S PTIULULOQULTITL

TAAGTGTCTTGCAAGTATAGATGAAGTTAGCGATGATTATGTTCAAGATAGTACCGTTTT

* v s CKYR*S *R*L CSUR™*YRTF
K ¢CLA S IDEV SSDDYV QDS TV L
s vL gQVs+* M XKL AMTIMMEPFIZ KTIUWV®PTFLC

GCAGGCTTTGCAAAGTGAGTTTGTAAATATGGCTAGTT TTGTTGAATATGAAGTCGCAAA

A G FA K *V CKY G * F C* I * 8 R K
Q AL QS EPF V NMBASF FVEYEUVAK
R L C KV 8 L * I WL VL L NM K S Q R

GAAAAATTTGGCTGATGCTAAAAATAGTGGTTCTGTTAATCAACAACAGATAARACAGTT

E K F G * C * K * WFC *++ 8 TTUDI KTV

K N L ADAIKNS G SV N QQ QI KOQUL
K I WL ML K I V VL DL ININIT R®* N § *

AGAAAAAGCATGTAATATAGCTAAGTCTGTGTATGAACGTGATARAGCTGTAGCTCGCAR

R K § M * Y § * V CV T ~ * § ¢ S 8§ Q
E KA CNTIM BAIKSVYETRUDIEKA AUVATURK
K KHV I * L L CMNVUVTII KTLT®*TLAN

FIG. 2 CONT.
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12421 ACTTGAACGTATGGCAGACCTAGCACTTACTAACATGTATAAAGAGGCTCGGATTAATGA 12480
T *» T Y GRP S TY ¥ HVY * R G S D *
L ERMADTLALTUNMYKE ARTIWND
L NV WQT* HLLTU CTIE K RULGTULMI

12481 TAAGARGAGTAAAGTTGTTTCCGCTTTGCAGACAATGCTTTTTAGCATGGTTCGTAAATT 12540
* EE * S CFRVF A DN AWTPT™*H G S * 1
XK K S KVV S AL QTMILVFSMUVRIKL
R RYV KL FPLCRZOQTCTFULA AMWTFUVDNW

12541 GGATAATCAGGCTTTAAATT CTATTCTGGATARTGCTGTTARAGGTTGTGTACCTTTGAG 12600
G * S GF KFY S GG* CC*RULCTF E
D NQALWNSIILDN AV KGTCUV PL S
I I RL * I L FWIMILULI KUVV YL + V

12601 TGCTATTCCAGCATTGGCTGCTARTACTTTAACTATAGTAATACCAGATARACAAGTTTT 126690
c ¥y s s I GC* Y FNY S NTU R* T S F
A I P ALAANTULTTIUVIUPUDIEKZGQVTF
L F Q HW¥WLLIUL*¥L * * Y 0 INIKTFL

12661 TGATARAGTTGTTGATAATGTTTATGTTACATATGCTGGTAGTGTATGGCATATACAGAC 12720
* *» § ¢ * *» CL CY I CW* CMMAYTTD
D KV VDNVY YV TYAGS VW HTIOQT
I X L L IT M FMLHMULV VY G I YRIL

12721 TGTTCAAGATGCTGATGGTATTAATAAACAGTTARCTGATATTAGTGTTGATTCTAATTG 12780
¢ S R C * WY * * T YV N * Y * C * F * [
vVoDADGINIE KA QLTUDTISZSVDSHNW
F KM L M VL INSOM®*TLTIUL VL ITULTIG

12781 GCCTCTTGTTATCATTGCGAACAGGTATAATGAAGTTGCTAATGCTGTTATGCAGAATAA 12840
A S CYHCEOQV * *§ C+* CCY A E *
P L VI I ANZRYNEUVANZ RAVMAONN
L L LS LRTOGIMI KILILMILILUCTRTIM

12841 TGAGTTGATGCCTCATAAATTARAAATACAAGTTGTTAATAGTGGTTCTGATATGAATTG 12900
* VDAS I KNTUSC+ +« W F * Y E L
E L M PHIEKULIKTIOGQVVNGSGSDMUNOC
s *C¢CL I N* KY KL LI VV LI * IV

12901 TAATATTCCTACTCAATGTTATTATAATAATGGTAGTAGTGGTAGAATAGTTTATGCTGT 12960
*Y § Y S MLL ** W~ *» W * NS L CC
N I P TQCY YNNG S S G R I V Y AWV
I F L L NVITIIMVWVVYVYVVES**FMILTF

FIG. 2 CONT.
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12961 TCTTAGTGATGTTGATGGTCTTARGTATACTARGATAATGARAGATGATGGARATTGTGT 13020
5 * * C * W S * VY * D NEU R * WKL C
L 8 DV DGLI XKYTU KTIMMIE KXUDUDGUNTCV
L vvM LM VL $I LR *¥ ** KMMTETIVL

13021 TGTTTTAGAGCTTGATCCTCCTTGTAAATTTTCTATACAAGATGT TAAGGGACTTAARAT 13080
C FRA* S S§L ¥ I FYTHRUZGC®* G T * N
vV i ELDPPCIKUPFSIQDV KSGTULIK1I
F * § L I LLVNWPFILYI KMILUZRUDILI KITL

13081 TAAGTATCTTTATTTTATTAAAGGATGTAACACTTTAGCTAGAGGGTGGGTTGTTGGTAC 13140
* vV § L F Y * . R M *HF §*» RV G C WY
K ¥L Y F I KGCWNTULATRGMWUWVV G T
§ 1 FILLKDWVTLOZ*LESGSGIULIUL VL

13141 TTTATCTTCARCAATTAGATTGCAGGCTGGTGTTGCTACTGAGTATGCAGCTAATTCTTC 13200
F I F NN * I A GWOCCY *» VvV CS & P F
L § s T I R L Q A GV A TEYA A AN S 8
Y L ¢ QLD CRULVULILULSMAOQLTIULUL

13201 TATACTTTCATTATGTGCATTTTCTGTAGATCCTAAGAAAACTTATTTAGATTATATACA 13260
Y T F I M C1I FCRS®™* EWNILT FRULYT
I LS L CAF SV DZPI KI KTV YULDYTIAQ
Y FHY VHVPFL+* I LRI KILTIS®* I I Y N

13261 ACAAGGTGGTGTACCTATAATTAATTGTGTTAARATGCTCTGTGATCATGCTGGTACTGG 13320
T R W CTYNMWZWTLC* N BAIL®* § C W Y W
Q 6 G v P I I NCVI IKMULTCDUHABMAMGTG
K vvyYy5dLL *»L I VL KOCSVIMULUVILYV

13321 TATGGCCATTACTATTAAACCTGAGGCTACTATTAACCAAGATTCTTATGGTGGTGCCTC 13380
Y GRER Y Y * T+ G Y Y *~ PR F L WWCL
M A I TTIKU©PEAWATTINA QDS SYG G A S8
W ?PLULUILWNIULRULLULILTI KTITLMMUVYVPQ

13381 AGTTTGTATTTATTGCCGTGCACGTGTAGAGCATCCAGATGTAGATGGTATATGTAARTT 13440
§ L YLLPCTU CRA ASZ S RTUCIERWYM?* I
v ¢cI ¥ CRAMRVEHZ®PUDUVDGTIUCI KL
FVFIAV HV*» S 1 QM *MV Y VN Y

13441 ACGTGGTAAATTTGTACAAGTCCCTTTGGGTATAAAAGATCCTATTCTTTATGTGTTAAC 13500
T W * I C T S P F G Y KR S Y S L C V N
R G K FVQVPLGTIIXDUZPTIULYUVL T
VVNILYI K SULWUV* K IUTLFFMTC* H

FIG. 2 CONT.
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13501 ACATGATGTTTGTCAAGTCTGTCGTTTTTGCAGAGATGGCAGTTGTTCCTGTGTAGGTTC 13560
T * ¢ L S 8§ L W FULERWAOQTULTFULGCRF
H DV CQVCGT FWRUDG ST CCS C VG S
M MF VK S VVF GG EMA AUV V PV *x V Q

13561 AAGTGTCGCTGTTCAATCTAAAGATTTAAATTTTTTARACGGGTTCGGGGTACTAGTGTG 13620
K CR CS8I * RF KTFFXRUVRGT S§ V
S VvVaAVQ S KDLWNVFLNGPGUV L V +
v s L FNILI KTIO®*®TIUF* TGS G Y * C E

13621 ARTGCCCGGCTAGTACCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTT 13680
N ARLVPCASGL STDUVOQOLURZ AT
M PG * Y PV LV VY LUL MVFNT™*GUHIL
c P ASTULC®*W FTI VY * CS I KGTI #*

13681 GACATTTGTAATACCAATAGAGCTGGTATAGGTTTATATTATARAGTGAATTGTTGCCGT 13740
b I ¢CNTWNUZRAGIOGLYY XV NTCTCHR R
T F VI PI ELV*V Y ITIKM™®*TIUVAV
HL *+ Y Q * 8§ WYRPFIULO®*XSSETZLTILTPTF

13741 TTTCAGCGTATAGATGACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAAAGAACT 13800
F Q RIDUDDGNI KTULDI KT FFVV KR RT
F S Vv »M TTVIUNWIZSSIULUL S KEL
S A YR * RR®™* *» I G * VL CCZQZ KN~

13801 AATTTAGAAGTTTATAATARAGAGARAACTTATTATGAGTTGACTARAAGTTGTGGTGTT 13860
N L BEVYNI KEI KTYVYEULTIEKSOCG V
I * K FI 1 KRI KU LTIMST* LKV VVL
F R SL * * RENILIL®* VD * KL W CC

13861 GTGGCTGAACATGATTTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTT 13920
VA EHUDV FFTU FDTIDG S ‘ R VP H I V
W L NMISLHLTITILMV V ACIHTI®*F
G * T * F L Y I * Y » W +« 8 R AT VY S 8§

13921 CGTAGGAATCTTTCARAGTATACTATGTTAGATCTTTIGCTATGCATTGCGTCATTTTGAT 13980
R RNILS K Y TMTILUDULTCYATLUZRUHTFD
v 61 FQSIULC®*TIIVPFPAMIHATCV YVTIILI
* E S F KV YYVRSULULICTIA AST F * S8

13981 CGTAATGATTGTTCAATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCC 14040
R NDC S I L CE 1T L CE VY ADTGCTIKE S8
vV mMIVQgyYCVEK FFV S MULTIUVIKTINT?P
* * L F NI V* NSL * V C* L * RTIL

FIG. 2 CONT.
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14041

14101

14161

14221

14281

14341

14401

14461

14521

TACTTTTCTAAGAAAGATTGGTATGATTTTGTTGAARATCCTGATATTATTAATATATAT

Y F § K KD wyYDUPFV ENUZPUDTITIWNTIZY
T F L RK I GMIULILIKTIULTIULIZLTIZYTI
L F* ERLV»*» F C* KS * Y Y *» Y I «

AAAAAATTAGGCCCTATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACC
K K L G P I FNRALILWNTUVITFATIDT
K N *A L FLIEULYULTIULSFULOQTP
K I R P Y'F * *# 5§ F T * Y CHUF CRUHL

TTAGTTGAAGTAGGTTTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAA

L VEV 6L VGVLTULUDUNUQDTUL Y G Q

* L K » v » L Vv F * L * I T KTIOCMUVN
s * S RF SWCPFWNVFR™®*UPIRUF FVWSM

TGGTATGATTTTGGTGATTTTATACARACAGCCCCAGGGTTTGGTGTGGCAGTTGCAGAT
W YDFPFGDTFTIOQTA AZPGTFTGVAVYVAD
6 M I LVILYZ XSOQEPOQOGTIL VY WAQTL Q1
V * FW* FYTNSZSTPRVWC CGSC CRF

TCTTACTATTCTTATATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTA

S Yy Yy sy MMPMILTMO CHVLDCCEL
LTI LI *CLC™*L CVMY* IV NY
L L FL YD AYUVDYUV VS CTIZ RIL®*TITI

TTTGTTAATGATAGTTATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACAAG

F v ND S YRQFDULV QYD FTUD Y K

L LM I VIDNJSTIULYSMTIIULULTIT S
¢c * +« +« L »+ T I R S CTV * F Y * L QV

TTAGRGTTGTTTAATAAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTG

L ELFNIKYVFIKYWGMIE KT YHUZPNTUV

* § ¢CL I 8§ 10UL STI GV * 5 I IU1L I L W
RV vV * + VvV F * VL &Y EV S S * Y CG

GATTGTGATAATGATAGGTGTATTATTCATTGTGCTAATTTTARTATACTATTTAGTATG

D CDWNUDURTCTITIIUEHEKUCANT EFNWNTITULTFSM

I vI MI GGVL F I VL IUL I VY VYL V W
L » « » + VY Y S L ¢+ F * Y T I ¥ Y G

GTTTTACCTAATACTTGTTTTGGTCCCCTTGTTAGACAARTTTTTGTAGATGGTGTACCG

vV LPNTCTFGPLVU ROQIFUVDGUV VTP

F YL IULVLVPILULDI KU FIL™*MV YR
FT* YLV FWSPC™*TWNU FI CRWOCTV

FIG. 2 CONT.
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14581 TTTGTTGTTTCTATTGGTTACCAT TACAAAGAGTTAGGTCTAGTTATGAACTTAGATGTT 14640
F VvV s IGYHVYZXKEULSGVYVYV VYV MUNILTIDUV
L L FLLVTTITI KS®™*UV* L * T * MHIL
¢ ¢ F Y WL PLQRVROCS Y ETLTRC *

14641 GACACACACCGTTATCGTTTGTCTCTTARAGATTTACTTCTTTATGCAGCAGAT CCTGCT 14700
D THRY®RULSULKDULULULY YW AW BBZDUPA-A
T H T VIV CLULIKTIVYV FVFMOQOQTITLL
HTPL S F VS *RFT S UL CS R S C Y

14701 ATGCACGTTGCATCTGCTAGTGCTCTGCTTGATTTACGRACTTGTTGTTITTAGTGTAGCT 14760
M HV A S A58 AL LDULURTU GCCTFS VA
¢ T L HL L VL CULTIYZETLVV L V * L
A R CTIC®* CSA®* F TNULULVF *¥ C S C

14761 GCCATTACAAGTGGTATAARATTTCAARCTGTAAAACCAGGTAACTTTAACCAAGACTTT 14820
A 1 T s GG I KF QTV K PGUNVFUNOQDTF
P L Q VV*¥ NF KL * NQVTULTIZ KTTF
HY K WY K I S N CZ KTU®R™* L * PR L L

14821 TACGAGTTTGTTAAAAGTARAGGCTTGTTTARAAGAGGGTAGTACAGTTGATTTGARRCAT 14880
Y EF VXKS KGL F K EG S TV DUL KH
T §$ L L XKV KACUL KU RV YV QLTI * NI
RV C®* K *RLV*RG* Y § * F ETF

148861 TTTTTCT T TACTCAAGATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAAT 14940
F F F T Q D GNAATITUDYNDNYYIKYN
F §$LLKXKMVMULLOQOLULITITITITISTII
F L ¥ S RW ™ CCNY 5L * L L * V * F

14941 TTACCTACTATGGTTGATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATAT 15000
L P TMVDTIZKQLULTFUWVILEUVV Y KY
Y L L wL I L 8§88 Y CL Y * KL F INI
T Y Y G+ Y * A VvV IV CIUZRSECTLT*TITF

15001 TTTGAAAT TTATGATGGTGGTTGTATACCAGCATCACARGTTATTGTTAATAATTATGAT 15060
F EI Y DGGCTIPASQV I VNUNYTD
L K FMMVYVV VY QEHHIKILILIULTITIMI
* N L * ¥ WL Y TS ITZS SYC* *+ L *+ «

15061 AAAAGTGCTGGTTATCCATTTAATARATTTGGTAAAGCCAGACTTTATTATGAGGCATTA 15120
K S A G Y P F NI KV FGEKAMRULYYEWR AL
K v L vIiI HL INUILV KU®PDT FIMTRBRIBEBY
K C W UL SsSTI ** +« I W+ 8§ Q TULUL* G I I

FIG. 2 CONT.
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15121

15181

15241

15301

15361

15421

15481

15541

15601

TCATTTGAGGAACAGAATGAAATTTATGCATATACTAARCGTAATGTTCTGCCCACCTTA

S FEEQWNZETIYAYTIE KT RNUVILUPTIL

H L RNZRMZE KV FMHTIILNUVMPTCUPP *
I *+ 6 TE* NLCIJY* T ¥ C S AUHTULN

ACTCAAATGAATTTAARATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGT

T QM NULIK Y ATI SAKUDNIRAMAMRTUVAG

L X *» I * NML S VL RTIUETLA ATL* gV
S N EF KI CYQQOC* E * S S HTCSTZ RC

GTTTCTATTCTTAGTACTATGACAGGCCGAATGTTCCATCAAARATGTTTGAAGAGTATA
v s I1ILSTMTGRMZ PFPHO QI KT CTLI K S8 I
F L FL VYL * QA ETCSTII KNUV* RV »
FYs * Y Y DU RUPWNVZPSKMTFETETY S

GCAGCTACCCGAGGTGTTCCTGTTGTTATAGGAACCACTARATTTTATGGTGGTTGGGAC

A ATRGVY PV VI GTTI KT PYG G WD

Q L P EV FLLL * EPULNT FMUVV G T
S Y PRCSCCVYRNUHOT*IILWWILG R

GATATGTTACGTCATCTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTAT

DM LRUHLTII KDV VDNUPUV L MGWDY

I ¢cyYyv:IiILu+*PRMULTTULT FULUWV G I I
Y vT § 8 YKGGC* QP CS Y GULGTUL 8§

CCTAAATGTGATCGTGCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCC

P K CDURAM®PVNTIULIRTIUVS SL V LA

LNV I VL CQIVFOCVULUL VV * F WP
* M * S C Y A KYFAY C* *« FP 8§ F G P

CGCAAACATGAATTTTGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGRATGT

R KHEVFCCSHGUDU RV FYRULANTESTC

A NMNTFV VHMVIDTFTIAZLT RMNUV
QT * ILULVFTWO™* * I L S PCE * M'C

GCTCAAGTTTTGAGTGAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGT
A Qg VL § EI VMCGGTCY YV KUZPGSG
L K F *V XK * L CVAV AIMTLSTULVYVY
S 8§ FE* NS Y V WRULILILOC®*AUWUWY

ACTAGCAGTGGTGATGCAACTACTGCTTTTGCTAATTCTGTTTTTARTATATGTCAGGCT
T 8 8 G DATT AP ANSUVFNIT CO QA
L AVVMNOQQLLILULILTIULZPULIYVRUL
*Q W *CNY CCF C*FCF * Y M S G C
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15661

15721

15781

15841

15901

15961

16021

16081

16141

GTTACTGCTAATGTTTGTTCTCTTATGGCCTGTARTGGCCATARGATTGAARGATTTAAGT
VT ANV C SLMACNTGI HI KTITETDTL S
L L L MF V L L WUPUVMATIIRTILIKTI®*YV
Yy ¢ *CLF 8 Y GL *WwW P *D* RF K Y

ATACGCAATTTACAAARACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTAT

I R N L Q KRLY SNV YRTUDYUV DY
Y A I ¥ K NAYTULMFPFTIUVOQIMMLTITI
T Q FTXTULTIUL*CUL S YR RULTC®* L Y

ACATTTGTTARTGAGTATTATGAATTTTTATGTARGCATTTTAGTATGATGATTTTGAGT

T F VNEYYEVFILUCI KHTFSMMTITIL S
HL LMSIMNTFYUV S IULV * & F *» V
I ¢ * *» VDL *» I FM*AV FP®*YDDTFE *

GATGATGGTGTTGTCTGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATA

D DGV V CYNSDYA S K G Y I A NI

M M VL S VvV I TLTIMILVYVIRUVTI®*L I *
* W CCLL *L « L C* * G L Y S * ¥ K

AGTGTTTTTCAACAAGTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGT

S VF QQVL Y Y QNNV YV FMSE S KC
vV F FNZEXVFOCTTII RIMSILUCLVNULUNUW
¢ F §T S8 F VL $E * CUL Y V * I +# ML

TGGGTTGAAAATGATATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTA

WV ENDTITNGU®PHEUFUCSQHTMIL

G L KM IULILMV L MNTFUVPNTITTLTC *
G * K *Y Y * WSS **I1IULVFPTYY V 8§

GTTARGATAGATGGTGATTATGTTTATTTACCATATCCAGATCCTTCTAGAATT TTAGGA

vV ¥XIDGDYVYLPYPDUPSRTITULG
LR *MV I MVFIYHTIOQOTIULULTETF * E
* DRW* L CLPFTTI SR ST F* N F R S

GCTGGTTGTTTTGTTGATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTT
A G CPFPVDDLILI KT DS SVULIULTIETRTF
L vvy L LMTIVY®*RULTUVFUF * +# 8§ A L
WL FC®*+* FTIZEDOM™*YSOQTCST FDIRALSTC

GTAAGTCTAGCTATAGATGCTTACCCTTTAGTACATCATGAAAATGAAGAATACCAARAA
vV S L A I DAY PLVHUHEWNETEY QK
* VvV * L *ML TUL*Y IMIEKMZEKUNT KK
K 5§ 8 YRCLUPVPF S TS * K* RTIUPIK S
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16201 GTCTTTCGTGTATATTTAGAATATATAARARAACTGTATAATGATCTTGGTACTCAGATC 16260
vV FRY YVLEVYTII KI KLTYUNDULGTOQTI
S F Vv Yy I NI * KNOCTIMTIIULUVILR S
L s ¢TI FRTIUZYZ X KTV WV +* *+ 8 WY S DL

16261 TTAGATAGTTATAGTGTTATTTTAAGTACTTGTGATGGTTTARAGT TTACTGAAGAATCA 16320
L DS Y S VILSTT CDGILIE KT FTTETE S
* I v I VL F * VL VMUV * S L L K NH
R * L * ¢ Y F K YL * WPFZ XKV Y * R I I

16321 TTTTACAAGARTATGTATT TAAAAAGTGCCGTGATGCAGAGTGTAGGTGCATGCGTIGIT 16380
F Y KNMYULKSAUVMOQS V GAC VYV
F TR I CTI ¥ KV P *¥ CRV* V HALTF
L QE YV F KEKCRDA AET CRU CMZPERTZETCL

16381 TGTTCATCACAAACTTCTTTGCGTTGTGGCAGTTGTATACGTAAGCCTTfGTTATGTTGT 16440
¢ 5 s QTS UL RCGSCTIR®RIEKU®PILULTECC
VHHKILILCV YV AV VYV S L CY VV
F I TNVFVFALWOLVYT®*ATFVMIL *

16441 ARATGTTGTTATGACCATGTTATGGCAACTAATCATAAATATGTTTTGAGTGTCTCACCT 16500
K CCYDUHVMATNI HI KYUVL S V S P
N VvV MTMILWQULITIWNMMTFT* V S H L
ML L * P CY GUNG* § *+ I CF ECULTL

16501 TACGTTTGTAATGCACCTAACTGTGATGTGAGTGATGTCACCARATTATATTTGGGCGGT 16560
Yy v¢NAMPNCDVSD VT EXKLYTL GG
T FVMHLT VM * VM S PNTY I WAV
R L * C T L * CE * CHQ1I I F G R Y

16561 ATGTCTTACTATTGTGAAAACCATARACCCCATTATTCATTTAAGTTAGTTATGAATGGT 16620
M S Y Y CENUHI KPHY S TF KLV MUNG
¢ LTIV KT TTIWUNU®DPTITIHTLS* L * MV
VL L L »* K P* TUPILF I * V S Y E W Y

16621 ATGGTCTTTGGTTTGTATAAACAATCTTGCACGGGTTCACCTTATATAGATGATTTTAAT 16680
M VFGLYZ KT @@SCTGS?PYTIDUDTFN
W s$5L Vv CIUNW NI LARVYVU HLTIO*MIULTI
G L WPFV+*TTIULHGT FTIULY YR * F * »

16681 AAGATAGCTAGTTGTARATGGACAGAAGTTGATGATTATGTTCTGGCAAATGAGTGTATT 16740
K I A S CIZKWTEUVDDYUVLANTETCTI
R * L VvV VNG Q K L MIMU FWOQMS VL
D § * L * M DR S * * IL C S G K * Vv Y ~*

FIG. 2 CONT.



U.S. Patent May 13,2008  Sheet 33 of 201 US 7,371,837 B2

16741 GAACGTTTAAAGTTATTTGCTGCAGARAACTCAAAAGGCAACTGAAGAGGCTTTTAAACAA 16800
ERLKULVFAAETU QI KA ATETEA ATFIKQQ
N V * 5 Y LUL G KULI KR RO OTLI XU RULTILDNK
T F X VI CCRNUZS K GUNT™* RGVF * T K

16801 AGCTATGCTTCTGCTACCATTCAAGAGATTGTTAGTGATAGAGAAGTTATTITGTGTTGG 16860
S YA S ATIQETI VS DR REUV I L CW
A ML L L PF KRULUL VI E KULUF FC VG
L ¢CF CYH SR RDU C®* * « R S Y P V L G

16861 GAGACAGGTAAAGTTAAACCACCACTTAATAAAAATTATGTTTTCACAGGCTACCATTTT 16920
E T G K VK PP L NI KWNYV FTGYHTF
R Q VKL NUHHILTII KTIMTPFSQQATTIL
DR *S§ *TTT®* * KL CVFHI RILUZPEPTFY

16921 ACTAGTACTGGTAAGACAGTTTTAGGTGAGTATGTTTTTGATAAAAGTGARTTAACTAAC 16980
T S T G XK T VL GE YV F DK KZSETLTN
L VL VRQF*V S$MFILTII KV VNT"* LT
* Y W *D S FR™* V CF * * K * I N * R

16981 GGTGTGTATTACCGCGCTACAACTACTTATAAACTTTCTATAGGTGATGTTTTTGTTTTA 17040
G VY Y RATTTYI KUL S I GD VF V L
v ¢I T ALOQLILTINV FIL®* VMV FTULF *
¢ v >L PRYNJYTLS+ TPFUVYR*¥ CCF CTV F N

17041 ACATCACATTCTGTAGCTAGTTTRAGTGCACCTACACTTGTCCCACAAGAGRACTATGCT 17100
T S HS VA SLSAPTTULV PQENTYA
H HIUL * L V * V HILUB HKTILSUHI KU RTMIL
I T FCS8S»* F XKCTJYTU GC?PTU RTETLC *

17101 AGTATAAGATTTTCTAGTGTTTATAGTGTTCCATTGETGTTTCAAARTAATGTTGCTAAT 17160
$ I RF s SsS VY SV PLVF QNUNWVAN
v+ DFL VF I VFHWUCTFI KTIMMLTILTI
Yy X I F * CL * C S8 I GV S8 KT™* CC + L

17161 TATCAGCACATTGGRATGAAACGTTATTGCACTGTTCAAGGTCCCCCTGGTACGGGAAAG 17220
Y ¢ HI GMKRUYCTUVQGUPP GTG K
1 §$ TLE* NV I ALVFI XKV ?PL VIR RE S8
S A H WU NZETULTLHTUCSU RSP WY G KV

17221 TCTCATCTTGCTATAGGTCTAGCTGTTTATTACTACACAGCACGTGTAGTTTATACTGCT 17280
S HLAIGLAWVY Y YT AZRUVYVV Y TA
L I L L *V * L FITTUGQHUWV *~ F I L L
§ 8 C YRS S CLULILUHSTOCGCS S LY COC

FIG. 2 CONT,
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17281

17341

17401

17461

17521

17581

17641

17701

17761

GCTAGTCATGCTGCTGTAGATGCATTGTGTGARAAAGCTTATAAGTTTTTAAATATTAAC

A 5 H A AV DA ATULTCEIZ KA AYZ KT FTULUNTIN
L vMLL *MHCV K XKL I S F *¥ I LT
# § ¢ C CRCI V * K S L * V F X Y * R

GATTGTACACGTATTATTCCTGCTAAAGTTCGTGTAGATTGTTATGATAAGTTTARAATT

D ¢CTRIIUPAI KV VI RUVYDOCYUDZ KT FIXKI

I vV HRVYLFL LXKV FV *IVMTIUSULIKIL
L YyYT?YyYS §8§C+* S S CRLUL * = VvV *» N =

AATGATACCACTTGTAAGTATGTTTTTACCACAATAAATGCATTACCAGAGTTGGTTACA

N DTTU CIKYV FTTINO BBILUPETLUVT

M 1 P L VS MVFULZPOQ™*MEYOQS WIL Q
* Y HL *V CF Y HWNI KT CTITWRUVG YR

GATATTGTTGTTGTTGATGAAGTTAGTATGCTTACTAATTATGAATTGTCTGTTATARAT
DI vvVvVDEV SMILTNYEULSVIN
I L LLLTMIEKULUVCLLTIMDNTGCTLIL®*M
Yy ¢ ¢cc * *» g Y A Y * L * I V CY KC

GCTCGTATTAAAGCTAAACATTATGTATATATTGGAGATCCTGCTCAATTACCTGCACCA

A R I K A KHY VY I GDPA QUL P AP

L VL XL N I MY I L EIULULNYL HH
s Yy g » T L CTIVYWU RS ST CSTITUT CTT

CGTGTGCTGTTGAGCAAGGGTTCTTTAGAACCTAGGCACTTCAATTCTATTACTAARATA

R VL L 8 K G S$ L E P R HFN S I TIKI

v ¢ C * A RVL * NL GT S I L L L K *
cC AVEQG F FRT*AILSGQT FY Y * NN

ATGTGTTGTTTAGGTCCTGATATCTTTTTGGGAAATTGTTATAGGTGTCCTAAAGARAATT

M ¢ CL GG PDIFULGNICYU RT CEPIEKEI
cvyv+* VvV LIS FWETIUWVTISGVULIZKI KTL
v L FRS * YL F G KULTILT®* VS * RNC

GTAGAAACTGTTTCAGCATTGGTTTATGATAATAAACTCAAGGCTAAARATGATAATAGT

vV ETV SsSs AL VY DUNI KTLIE KA AI KNUNDNS
*K L F Q HWFMTITIWNSZGSI RILI KMMTITIWV
R N CF SI GUL *» ~ * T Q G * K * « +« P

TCATTATGTTTTAAAGTATATTTTAAGGGACAGACAACACATGAGAGTTCAAGTGCTGTA

S L ¢ F XV Y F KGQTTUHES S S AV

R Y v L K Y I L R DR QHMZPRVQ V L *
I M F *S I F *GTDWNT®™*U EVFI KT CTCIK
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17821

17881

17941

18001

18061

18121

18181

18241

18301

AATATTCAACAGATATATCTAATTAGTAAATTTTTAAAAGCTAATCCAGTTTGGAATAGT
E I Q ¢ I Y L I S K F L KA NPV W N 8
I FNRYTIO* L VNTFT®* KU LTIOQTPFGTIWV
Yy S TDISNO®*O®* TITF KZS * S§ S L E * C

GCTGTTTTTATTAGTCCTTATAATAGTCAGAATTATGTTGCTAAGCGTGTTTTAGGTGTT

AV F I S P YNSQNYVAI KR RVTELGV
L F L LVvVLIJIUVRIMILILSZSUVZP <+ V F
¢ F Y ¥ S L ~* g EL CC™* AOCT FUZRTZC S

CAAACACAAACTGTAGATTCTGCTCAAGGTTCGGAATATGATTATGTTATATATTCACAR

Q T QT VDS AQGSEYDYV I Y S Q
K HXKL * I L' L KVRNMIMILTYTIHK
N TNCRUPFCSRTPFOGI L CY IV FTN

ACAGCAGAAACAGCCCATTCTGTTAATGTTAATCGATTTAATGTTGCCATAACTAGAGCC

T A E T A B S V NV NIRUVFNUVATITRA

Q Q KQPI LLMULIDILMILUP®*TILEP
S R NS PF C+* C+* 8§ 1 * CCHN* g @

AAGARAGGGCATTTTTTGTGTTATGAGTAATATGCAATTATTTGAATCTCTTAATTTTATT

K K 6 1 FCVMS5NMOQLTFESTULNTFTI

R RAF FVL * VI CNJYULNILIZULTIULL
EGHVFLCYE * Y A I I *~ I 8 *~ F Y Y

ACTCTACCTTTAGATAARATTCAAARTCAAACTTTACCTCGTTTGCATTGCACAACTAAT

T L PLDIKTIGQNO QTULU®PRILUHCTTN
L' ¥L * I KF KIXKUL YLV CTIAIGQULI
S$ T FR * NS K SNV FTST FATILUHN* §

CTTTTTAAAGATTGTAGTAAAAGTTGCTTAGGTTATCATCCAGCGCATGCCCCCTCATTT

L F KDCZS XK S CL G Y HUPAUHA AZPTSTF
F L K I VvV KV A * Vv I I QRMUPUPHTF
F *+ RL * * KLLRULJS S S A CPILTIP

TTAGCAGTTGATGATAAATATAAGGTTAATGAAAATTTGGCTGTAAATTTAAATATTTGT

L AV DD KYZ KVNEWNTLA AVNILNTIHGC
*Q L MI NTIRILMEKTIWIL®* I * I F V
§ § « +# + I 4 G * +«+ K F G C K F K Y L *

GAACCTGTTTTAACATATTCTCGTTTAATATCTCTTATGGGTTTTAAATTAGATTTGACT

EPVLTY S RL I SLMGPF KLDULT
N L F * HIUL V * Y L L W VLN * I *« [
T C F NI F S F NTI S Y G F * I RF D S
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18361 CTTGATGGTTATTCTAAATTGTTTATTACTAAAGATGAAGCCATTAAACGTGTTAGAGGT 18420
L DG Y 8 KULVPFITIZXDEA BATIZ KT ERTYVYRG
LMVILWNOCLZLULIEKMMTIEKUPLINUVILEV
*WLF*I VYY*R®* S H®*TZTC®™*RIL

18421 TGGGTTGGTTTTCATGTTGAGGGCGCTCATGCTACTCGCGARARCATTGGAACAAACTTT 18480
WV G6GF DV EGAHEATT RENTIGTNF
G LVLMLRALMTLULAIKTULEGZGQTTF
G WP F *C* GRS CY S5 RKXKXKHWNI KL S

18481 CCACTGCAAATAGGTTTTTCAACTGGTGTGGATTTTGTAGT TGRAGCTACTGGCTTATTT 18540
P L QI GF STGVDF VYV EATSGTULF
H CK * VvV F QL V W TI UL * L KL L A Y L
T A NRF FNWOCGFTCS * S Y WULTIC

18541 GCTGAGAGAGATTGTTATACTTT TAAAAAAACTGTAGCTAAAGCTCCTCCTGGTGARAAA 18600
A°ERDCYTT FUZ XK KTV AI KA APUPGEK
L R EI VI LULI XK KUL*LKILULULV KN
* ERL L Y F # KN C S * 8§ 8 8§ W » K I

18601 TTTAAACATTTARTACCCCTTATGTCAAAAGGTCARAAGTGGGATATIGTTAGAATTAGA 18660
F KHEL I PLMSI KS GU QI XWDTI VR RTIR
L NI *Y PLOCOQZ KV VI KSSGTIULULZETLE
* T FNTUPVY V KR S KV G Y C * N * N

18661 ATTGTTCAAATGTTATCTGATTATCTTTTAGACCTTTCTGATAGTGTAGTATTTATTACT 18720
i1 vVvoQML SDYLLDILSD SV VPIT
L F X CYLTITIU FP* TV FULTIUV®* YL UL L
¢ § NV I *L $§F RPVF** *¥ CS I Y YL

18721 TGGTCTGCCAGTTTTGAACTTACTTGTTTAAGGTATTTTGCTAAATTAGGCAGAGAGCTT 18780
WS A S PELTT CTULRYVFAIZ KILGT RTETL
G L P VL NLULV* G IULLN*AZESTL
vV ¢cQF *TYULF KV F C®* I RQRRA *

18781 ARTTGTAATGTGTGTTCTAATCGTGCTACATGCTACAATTCTAGAACTGGTTATTATGGT 18840
N ¢CNV CSNRATTCGCYNSZ RTGY Y G
I vy CVLI VL HATTIULETLUVIMYV
L +»CV?F *SsS CYMILOQT F*NWILILWL

18841 TGTTGGCGCCATAGTTATACTTGTGATTATGTGTATAATCCACTTATTGTAGATATACAA 18500
C WRHSYTOCDY VY NZPILTIVDTIOQ
vV G6GAIVIUL VIMO©GCTITIMHILUL®* I YN
L AP * L YL *¥L CV * S T Y CURUYTT

FIG. 2 CONT.
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18901 CAGTGGGGTTATACAGGTTCTTTAACTAGTAATCACGATATARTTTGTAATGTACATARA 18960
Q W6 Y TG SL TS HNHBDTI I CNUVEHRK
$ ¢V I QVL *L VITTIO*PFVMZY I K
vV GéGLYRFPFNO®*O™* S RYNILM*YTCT * R

18961 GGTGCACATGTTGCGTCAGCTGATGCAATTATGACTCGTTGTTTAGCAATCTATGATTGT 19020
G AHVASADR2ZATIMT RTZCILATILIYDC
VHMULRQLMOQL *L VV * Qg S MTIV
¢c T CcCCVsS * ¢CNYDSL F S VNULT* L F

19021 TTTTGTAAATCTGTTAATTGGAATTTAGAGTATCCAATAATTTCTAATGAGGTCAGTATA 15080
F C K S VNWNULETYUPTITISNIEUVS I
FVNLILTIGTIO®M®* S I Q * FLMTZ RS V *
L * I C* L EF RV S NUNF* * G Q0 Y K

13081 AATACATCTTGTAGGTTATTGCAGCGTGTCATGCTTAAAGCTGCCATGCTATGTAATAGA 19140
N T 8 CRL L QRVMILI KU AAMTLTCNR
I HL VG Y CSVS CLKULUPCY UV I D
Yy I L * VI A ACHA * § CHAM* » 1

19141 TACARCTTATGTTATGACATAGGCAATCCTARAGGTTTAGCTTGTGTCARAGATTATGAA 19200
Yy ¥ L € YD I GNUPIXKOGULA AU CUV KDY E
T T Y VM T * A I L KV * L VvV § K I MN
Q LML *HRQS *RPF S§LCQURUDL * I

19201 TTTAAATTTTATGATGCTTTTCCTGTAGCCAAGTCTGTTARACAGTTATTTTATGTCTAT 19260
F K F YDA FPVAIKSVKSJQLUF FYUVY
L NFMMLFL* P S L L NS Y F M S M
* 1 L * CF 58 CsSsSQVC~* T TUVITULOC CTIL *

19261 GATGTGCATAAAGATAATTTTARAGATGGTTTATGTATGTTTTGGAATTGTAATGTTGAT 19320
D VHEKI DNV FIKIDGILT CMT FWNTGCNUVD
M ¢CI KII UL KMUVYVCV FSGTIVMILI
C A * R * F ¢« R W F MY VL EL * C * *

19321 AAATATCCATCTAATTCAATTGTTTGTAGATTTGACACTCGAGTGTTAAATARATTAAARC 19380
K'Y P 58 NS I VCRT FDTW RUVLNIZKTLN
N I HL I QL FVDULTULUETC®*TIN* T
I $s I »F NCL * I * H S S V K * I K P

19381 CTTCCTGGATGTAATGGTGETAGTTTGTATGT TAATARACATGCATTCCATACTAATCCT 19440
L P G CNOGGSUL Y V NKHA APFPUHTNZP
F L. D VMYV V VCMULTINMMHESTIIULTIIL
S WM * WW* FVC=* + T OCTIUPY * 5 F

FIG. 2 CONT.
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19441 TTTACTAGAACTGTTITTGAAAATCTTAAGCCTATGCCTTTTTTCTATTATTCAGATACG 19500
F TRTVF ENVLI KU PMEPTFTFYY S§UDT
L L EL FL KIULSULTCLUFISTITIOQTITR
Y * N CF * XS * AYAVPFPFL L FRY A

19501 CCTTGTGTGTACGTAGATGGTTTAGARTCTARACARGTTGATTACGTTCCTTTARGRAAGC 19560
P CVYVDGLESTZKXKS® QVDZYVTP PLTRS
LVCT* MV * NLNZXKTLTITTFTL®*E A
L CVRRMWTPFTRTIGM*TS*ULURSTFTZEKZ KR

19561 GCCACTTGTATCACACGGTGTAATCTAGGTGGAGCTGTTTGTTCARAGCATGCTGAAGAA 19620
A T CI TZROCNULGUGA AUV C S KHATEE
P L VS HGV I * VELT FV QS MUL KN
HL YHTUV*» S R WS CULF KAUCT™* R I

19621 TATTGTAACTACCTTGAGTCTTATAATATAGTTACTACAGCAGGCTTTACTTTTTGGGTT 19680
Y CNY L E SYNTUVTTA AGT FTTFWYV
I vT T™TL S L I I *L L Q QAULTLTFGF
L * L P * V L Y 8 Y Y S RUL Y F L G L

19681 TATARGRATTTTGATTTTTATARTTTATGGAACACTTTTACTACGTTACAGAGTTTAGRA 19740
Y K N FDFYNULWNTTFTTULUOQS S L E
I R I L T F I I ¥ &TULULULR YRV * K
* EF * F L *~FMEUHT FYYUVTETFR KX

19741 AACGTAATATATAACTTGGTTAATGTTGGTCATTATGATGGACGTACAGGTGARTTACCT 15800
N VI Y NL VNV GHYDGRTGETL P
T * Y I T WULMULVIMMDVOQVNTYL
R NI # L G *¥ CW SL * W TVYU R * I TL

19801 TGTGCTATTATGAATGACAAAGTTGTTGTTAAGATTAATAATGTAGATACTGTTATTTTT 19860
C A I MNDI KV VYV KINNUVDTUVITF
vL.LwLL *MTIKULILILRILTIMM®*TTIILULTFPFL
¢cY Y E * ¢Q 8§ CC D *» « CR Y C Y F *

19861 AARAATAATACATCATTTCCTACTAATATAGCTGTTGAATTGTTTACAAAACGTAGTATC 19920
K NNT S F PTNIAUVETLUFTI KT RSI
K I I HH F L LI * L L NCULOQWNUVV S
K Yy 1 I 8 Y Y s C~* I VYI KT * Y P

19521 CGGCACCACCCTGAACTTAAGATTCTTAGAAATTTGAACAT TGATATTTGTTGGAAGCAT 13980
R HH P EUL K I LI RWNILNTIDTITUGCMWIKH
G T TULNULRU FULETI*TUL IV F VG S M
A PP *T* DS * KF EH* Y L L EAC

FIG. 2 CONT.
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19981

20041

20101

20161

20221

20281

20341

20401

20461

GTCCTGTGGGATTATGTTARAGATAGT TTGTTTTGTAGTTCCACTTATGGTGT TTGTAAA
VL WDYV KDJ SUL FCS S TY GV CK
s ¢ G I ML KI VCFVV PLMVYF VN

PV 6L C* R * F VUL * FHLWUCL * I

TACACAGATTTGAAGTTCATCGARRATTTGAATATACTTTTTGATGGTCGTGACACTGGC
Y T DL K F I ENULNTIULTFDGIRUDTG
T Q I * s s s K I * I Y FL MUV VY TTULA
HRFEVHRIEKV FEZYTU F™* WS * HWR

GCTTTAGAAGCTTT TAGAAAAGCAAGARATGGTGTTTTTATTAGTACTGAAAAATTARGT
A L EAFRIKARNGV VU FTISTETZ KTLS
L +*+ KL L EKGQEMV FLL VL KN *» V
FRSF * K S KKWCFY*»Y + K I X *

AGGTTATCAATGATTAAAGGTCCGCAACGAGCTGATTTAAATGGTGTGATTGTGGATAAA

R L § M1 K GPQURADULWDNGUV I VDK
G Y Q *L KV RUNETULTI* MV * L W I K
vV I ND * RS A TS * F KWCDOCG * 8

GTTGGAGAACTCAAAGTTGAGTTTTGGTTCGCTATGAGAAARGATGGTGACGATGTTATC
VGGETLI KV VETFWTFAMTERIKTDGU DU DUV I
L EN S KL SF G SL* E KMV TMTIL S
W RTOQ S§ * VL VRYEI KT RWS*RUCYUL

TTCAGCCGAACAGACAGCCTATGCTCAAGCCATTACTGGAGCCCACAAGGTAATCTAGGT

F $ R TDSLCS S HY WS PQ GUNTULG

$§ ANE Q TA Y AQATITS G AHI KWUVTI YV
Q P NR QP ML KPLULEUPTU R ®™* S R W

GGTAATTGCGCGGGTAATGTCATTGGTAATGATGCTCTAACACGTTTTACTATCTTTACT

G N CAGNUVIGNDALTRTFTTITFT

vV IARVMSL VMMIL®*HVIL L STUL L
* L RG* CHWMW®** C S NTUVFUY UYL Y S

CAGAGTCGTGTATTGTCAAGTTTTGAACCT CGCTCAGATTTAGAACGGGATTTTATTGAT

Q S RV L S§ S FEPRSDULETRUDTFTITD

R VvV VY CQVLWNULAQTIMOMKXNGTITULTLTI
E s cI VK F*» TS 8 LU RV FRTGT F Y * Y

ATGGATGATAATCTGTTTATTGCTAAATATGGTTTAGAAGACTATGCATTTGATCATATA
M D DNULVFTIATZ KYSGILEDYA AT FDHTI
W M™MIICLILIULWNMUGV*»KTMHTLTITI ¥
G * * § vy ¢* I W FURIRILZGCTI™* S Y S
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20521 GTTTATGGTAGTTTTAACCATAAAGTTATAGGAGGTTTGCATTTGCTTATAGGCTTATTT 2058¢
VY GS FNHIEKVY I GGULHULTLTIGTLTF
FMVVLTTII KLOM®*TEUVCTITCL™*AYTF
L W+ F ~P * 5§ Y RRUP FAPFPAYURULTIS

20581 CGTAGGRAAAAAAAATCTAATTTGTTAATTCAAGAGTTTTTACAGTATGATTCTAGTATT 20640
R R K K K § NL L I Q E F L QY D § 8 1
VGGXKK¥NL I C*PFKS ST FYSMTIULVTF
* E K K I * F VN SRV F TV * F *» Y §

20641 CATTCATATTTTATTACTGATCAGGAGTGTGGTAGTAGTAAGAGTGTTTGTACAGTTATT 20700
H S ¥ F I TDOQETCGS S S K SV CTUVI
I #HIULLULTIURSUVV VYV RVY F V QL L
F I F Y Y * 8 G V W * *» +«+ E CL Y § Y +

20701 GATTTATTATTAGATGATTTTGTTTCTATTGTTAAGTCATTARATTTGAGTTGTGTTAGT 20760
D L LL DDV FVSI VK STILNILST¢ CUVS
I YyYy * M I L F L L L 8 H ¥ I * V V L V
F I I R * F CVF Y C* V I KV FEULTCGC~* *

20761 AAAGTTGTTAATATTAATGTTGATTTTAAGGATTTT CAATTTATGTTGTGGTGTAATGAT 20820
X VVWHNTIUNUVDTFI XDTFOQFMILWOCWND
K L L I LMILTIULURTIVPFNILTGCC CGVMI
s ¢ *Y *~ (C* F * G F 8§ 1 Y V VYV » + «

20821 AATAAAATTATGACTTTTTATCCTAAAATGCAAGCCACTAATGATTGGAAACCTGGCTAT 20880
N K I M T F Y P KM QA TNDWKUP G Y
I KL *LF I L KO CIKU®PILMTIGNILA ATI
* NYDFL $§ * NA S H * +» L ETWIUL F

20881 TCTATGCCTGTTTTGTATAAGTATTTGAATGTTCCATTAGAGAGAGTCTCTTTATGGAAT 20840
$ M P VL Y KYLWNUVPULERUVSILWN
L ¢CL FCISTI * M F H®*U RESTLYG I
Y ACF VvV * VvV FETCS STIR RESTLT FMMEL

20941 TATGGTAAACCTATTAARTTTGCCTACAGGCTGTATGATGAATGTTGCTAAGTACACTCAA 21000
Y 6 K P IT NLPTGU CMMDNUVAIKTYTDOQ
M VvV N L LI CULQA AV * * M L L S TUL N
W +* T Y * FA Y RULYUDETGCTCO™* V H S I

21001 TTATGTCAGTATTTGAATACTACAACATTAGCTGTTCCTGTTAATATGCGTGTTTTACAT 21060
L CQYLNTTTULAVPVNMZ RV LHK
Yy vs 1+* I L QHH*L FLLICVZ FYI
M § VFEYYNTIJ SO CSTCS®* Y AUCTPTTF

FIG. 2 CONT.
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21061

21121

21181

21241

21301

21361

21421

21481

21541

TTAGGTGCAGGGTCTGATAAAGAAGTAGCTCCAGGTTCTGCTGTTTTARGACAGTGGTTA
L GA GSDI KEVA AUPGSAUVILTR ROWL
* V0 6L I KIK®™* L QVULLTFT™*DS G Y
R C RV * *»* RS S S RPFCCPFPI KT TUVVT

CCATCTGGTAGTATTCTTGTAGATAATGATTTAARACCCATTTGTTAGCGATAGTTTAGTT

P S G S I L VDNUDULNUPTFV SD S§$ L V

HL VYV FL * I MI®* THULIULATIUV®* L
I W Y S CUR * # F K P I ¢C * R * F S§ ¥

ACTTATTTTGGAGATTGTATGACTTTACCATTTGATTGTCATTGGGATTTGATAATATCT
T Y F 6DCMTULUPUFDO CHWDULTITIS
L I L ETIV +* L Y HULTIUVIGTI * * Y L
L FWRILYDVFTTIOM*ULSULGT FTUDNTI *

GATATGTATGATCCTCTTACTAAAAATATTGGTGATTATAATGTGAGTAAGGATGGGTTT
bDMYDPZLTI KN NTIGDT YNV S5 KD GF
I ¢ M IULVLL KIULVITIMM™M*T™YVYIRMGTF
Yy v+ §s s Y * KY W * L * CE * G WV F

TTTACTTACATTTGTCATTTAATTCGTGATAAATTATCTTTGGGTGGTAGTGTAGCTATA
F TY I CBHEKULTIRDIEKILS STULGSG S V AaI
L L TFVI®* FVINYTLWVVV *» L *
Y L B L § F NS * * I I F G W™* C S Y K

AARATTACAGAGTTTTCTTGGAATGCTGATTTATATAAATTAATGAGT TGTTTTGCATTT

K I T EVF S WNADUILYIXTILMSCCT FATF
K L @ $ F LGMUL I Y TINUT* VvV VY L HF
N Y RVFL EC®* F I * I N ETULTFTCTITL

TGGACAGTTTTTTGTACTAATGTAAATGCTTCTTCTAGTGAAGGGTTTTTAATAGGTATA

W TV F CTWNUVNA AUS S S EGF L I G I

G Q F F VL M *MIUL LUL YV KGF * *» y «
DS FL Y* ¢CKCTFTF* » RV F NU RYK

AATTACCTGGGTAAATCTTCTTTTGARATAGATGGCAATGTTATGCATGCTAACTATTTG
N Y L G K S 8§ F EI DGNUVMHEANTYL
I TW VNTLTILULIEKM* MAMLOCOCMILTTIC
L PG *I F F *NIRWMWZ QTCYAC* L F V

TTTTGGAGAAATAGTACAACATGGAATGGCGGTGCTTATAGTTTATTTGATATGACTAAR
F WRNGSTTWNUGOGAYSULFDMTK
F 6 E I vQ HGMM AV LI UVYULTI * L N
L E XK *'Y NMEWT RTCL®™*F I * Y D * I
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21601

21661

21721

21781

21841

21901

21961

22021

22081

TTTTCTTTGAAATTGGCTGGCACTGCTGTTGTTRAT TTAAGACCAGATCAATTARATGAT

F §$ L KLAGTH RV YV NULTRZPDAIGQULND

F L * NWLATULULLLILULTIM®*DOQTIDN*MTI
F FETI GWMHTCCC®* F KT RSTIIKOT™*TF

TTAGTTTATTCTCTTATTGAARGAGGTAAATTATTAGTTCGCGATACGCGTAARGAGATT
L VY S L I BERG K L L VZRDTRIZXKXEI
* FI LLLKZEVDNY* FATIU RV KT RTF
S L F 8 Y * KR * I I 8 8 R YA * RTDTF

TTTGTTGGTGATAGTCTTGTAARTACTTGTTAGATCTCATTARATCTAAACTATGTTAAT

F V GDSL VNTZGCO*®* I S L NTILINY VN

L L VvV I VL * I L VR SUH* I *+ TMTULTI
cw * + 5 ¢ K YL LDU LTIIZKS S I KTULTC™* L

TATTTTTTTATT TTTTTATTTCTGTTATGGTTTTAATGAACCTCTTAATGTTGTGTCTCA
Y FP FIPLPFULTILMWTF* + T § * ¢ C V 8§
I F L F F YF ¢CY G F NEPULNUVV §H
F F Y F FI SVMVLMUNILIULMTILTECTULTI

TTTAAACCATGACTGGTTTTTATTTGGTGATAGTCGTTCTGATTGTAACCATATTAATAA

F XK P * L VPFP I W * * 5 F * L * P Y * *

L N HDWPFL F G DS R S DCNUEHTINTIKN
* T MTGF Y L VIVVLIUVTTIULTITI

TTTAAAAATTAAAAATTTTGATTATTTGGATATTCACCCTAGTTTGTGCAACAATGGTAA

F KN * K F *L F G Y S P * F V Q Q W *

L K I XK NF D YULDTIHUZPSLCNNGK
* K L K ILIIWTIUVFTULUVCCATMVYVR

GATTTCATCTAGTGCCGGTGATTCTATTTTTARGAGTTTTCATTTCACTCGATTTTATAA
D FI * CR™*F YV F * EF S FH S I L +*
1 S 8§ S AGDSI FX S FHPFTR RTFYN
F HL VPV IULFULRUVF I SLDVFTII

TTACACTGGCGARGGTGATCAAATTATTTTTTATGAGGGTGTTAATTTTAATCCTTATCA

L HWRURT* S NYF L * G C * F * § L §

Y T GG E ¢ D Q I I F Y E GV NTFNUP Y H
T L A K VI KLVFFMZBRUVULITILITULTII

TAGATTTAAGTGTTTTCCTAATGGTAGTAATGATGTATGGCTTCTTAACAAGGTAAGATT
*+ 1 * V F 8§ * W * + ¥+ C M A S * Q G K I
R F K CF PNGS NDV W L L NXKVRTF
DL 8§V FLMVVMMYGTFULTUR™*TDF
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22141 TTATCGTGCCTTATATTCTAATATGGCCTTTTTTCGTTATCT TACTTTTGTTGATATTCC 22200
L s ¢L I F * Y GL F SL 8 Y F C * Y 8
Y R ALY SNMATFTFIRYILTUFVDTIUP
I vePYIULTIW®PPFVFVIILILZLILTITFL

22201 TTATAATGTTTCTCTTTCTAAGTTTAATTCTTGTAARAGTGATATTTTATCACTTAACAA 22260
L *+*CF S F *V * FL * K* Y FTIT* Q
Y NV 8 L § KFNZSCZEKSDIULJZSTULNN
I M FPLFL $L I LV XKV IVFYHTILTI

22261 TCCTATTTTTATTAATTATTCTAAGGAAGTTTATTTTACTTTATTAGGTTGTTCTCTTTA 22320
s Y P Y * L F * ¢ S L FY FIURUILTFSIL
P I FINJY S KEV Y FTULULSGU GCSTUL Y
L FLLIT1IULRIKV FTIULLY™*V VL F I

22321 TTTAGTACCGCTTTGCCTTTTTARATCTAACT TTAGTCAGTACTATTATAACATAGATAC 22380
F S TALPVF~*I*L * S VULDL * HRY
L VPLCLF KS NV F S QY Y Y NTIDT
*Y R FAFLNILTILVSTITIT* I L

22381 TGGCTCTGTTTATGGTTTTTCTAATGTTGT T TATCCTGATTTAGACTGTATTTATATTTC 22440
WL CL WP FVF+*CCULS* FRILYVYTULYTF
G 5§ vV YGF SNV VY PDULDOCTI Y I 8§
AL FMVFLMULF?IL I »~ TV F I F L

22441 TCTTAAACCAGGTTCTTATAAAGTTTCCACCACTGCACCTTTTTTATCCTTACCTACTAA 22500
s * TR FL S FHHCTV FU FTIULTY *
L K PGS Y KVSTTA APTFILSULUPTK
L NQ VL I KF P PLUHELTFYUPYULUL K

22501 AGCTCTCTGTTTTGATAAATCTARACAATTTGTACCTGTACAGGTTGTTGATTCTAGATG 22560
$§ S8 L F *~»*» I * TIOCTTZ GCTTGT C™*T F *» M
AL CFDIKSKOQVFVPEV QV VDSURW
L § VL I N¥LNUNULYTULYZRILLTIULUDG

22561 GAACAACGAGCGTGCCTCAGATATTTCTTTATCTGTTGCATGTCARTTGCCATATTGTTA 22620
EQRACLU RY FF I CCMSTIATIULHL
N NE RASTDTISIL SVACOQLUPYCY
T T s v P Q I FL YLLHVNZ CHTIWVTI

22621 TTTTCGCAATTCTTCTGCTAATTATGTTGGCARGTATGATATTAACCACGGTGATAGTGG 22680
F S QF F C* L CWQV * Y * P R * * ¥
FRNSS AUNYUVG K Y DI NUHGT DS G
F A IULULILTIMLASMTIULTTUVIUVYV
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22681

22741

22801

22861

22921

22381

23041

23101

23161

TTTTATTTCTATTTTATCTGGTCTTTTATATAATGTTTCT TGTATTTCATATTATGGTGT
F Y F Y FI WS FI *CF L YTFIULWC
F I S IULSGILILYNUV S CISYYG YV
L F L FY5LLVFYIMTFLVT FHTIMUVY

ATTTTTATATGATAATTTTACATCCATTTGGCCCTATTATTCTTTTGGTAGGTGTCCTAC
I FI * * F Y1 HEL ALTULTFTFW* VvV 8 Y
F L Y DNV FTS$ I WPY Y S FGRUCUPT

FYMTITIULHPFGP11 I L LV GV L H

ATCTTCTATTATTARACATCCAATTTGTGTTTATGATTTTTTGCCTATTATTTTACAAGG
I FYY * TS NILCLM*YT FUFAYYT FTR
§ § I I KK PI CVYDTVFILZPTITIULUGQG
L L' LLNTIOGQTVFUVFMIUF FTUCLULTFY XKV

TATTTTATTATGTTTAGCTTTACT TTTTGTTGTTTTTCTATTATTTTTGTTATATAACGA
Y F I M F S F T FOCOCPFS I IV F VI * R
I LLC¢CLALULVPFVV P L L FL L Y ND
FYYV+*LYTFTLTLTFTPFZYTYTFGCZYTIT.]I

TAMATCTCATTAAATCTAAACATGTTATTAATTATT TTTATTTTGCCTACAACATTAGCT

* I 8L NLNMILULTITIUT FTIULUZPTTUL A
K §$S H*TI * TCJY+*L FULFOCULQH * L
N L I K S8 KHVINVYT FYV FAYNISSOC

GTTATAGGTGATTTTAATTGTACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCT

v1I 6D FNCTNT FATINDTZLNTTV P
L * v I L I VL IULUL L MTI* TP QF L
YR * F* L Y * F CY * ~ F KHUH S § 8§

CGCATAAGTGAGTATGTTGTGGATGTTTCTTATGGT TTGGGTACATATTATATACTTGAT

R I § E YV VDVSYGL GTVY Y1 LoD

A * V § ML WMVFULMUVWUVHTITITYTILI
HEK *V CCGCV FULWT FGYIUL YT * §

CGTGTITATTTARATACTACTATATTATTTACTGGTTATT TCCCTAAATCTGGTGCCAAT

R VYL NTTTIULFTOGYTF FUPIEKSGA AN

v FI1 * I L L Y YULVL VI SULNILUWVUPTI
C L F KY Y Y I 11 Y WUILFUPO™*TIWCOQF

TTTAGGGATCTATCTTTAAAAGGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCC

FRDIL SULKGTTUVYULSTULWY QK P

L 61 YL * KV L HI * VvV L F G IRINTUP
*G § I F XK RYYTIV FETZYS ULV S5 ETL

FIG. 2 CONT.
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23221 TTTTTATCTGATTT TAATAATGGTATTTTTTCTAGAGT TARAGRAATACTAAGTTGTATGTT 23280
F L S DFNDNGTIUVFSURVY KINTIKILYV
FYLIULTIMUVVPFPFFLELIRTIULSTGCMIL
F I *F *»* * WYV FVF* S * E Y *» V VvV C *

23281 AATARAACTTTGTATAGTGAGTTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACARC 23340
N K TULYSEPFSTIVI OGSV F I NN
I X L ¢I VvsLVL®*UL * VYV FULULTT
* N F V * + y *» Y Y § Y R * CF Y * QL

23341 TCTTATACTATTGTTGTTCAACCTCATAATGGTGTTTTGGAGATTACAGCTTGTCARTAC 23400
S Y T I VWV QPHWNGVILETITA AT CGDQ QY
L I L LL FNULIMVVFWURILQLVNT
LYyyYycCccCcCs TS *WCPF GDY S UL S IH

23401 ACTATGTGTGAGTATCCTCATACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCT 23460
T M C E Y P HT I C K S K G S S RNE S
L ¢CVvVsSs§SIULIUL PFVNILIKUVVYVY L VMNIL
Yy v v s s vy YL *# I *+ R * F § * « T L

23461 TGGCATTTTGATAAATCTGAACCTTTGTGTCTGTTCAAGARARATTTTACTTATAATGTT 23520
W HPFDKS EPULCLF FI K KNV FTYNWV
G I L I NUILWNULCVCSRIEKTIULTLTIMTEF
A F # +« I + TF UV S8V QEIZ KTFTZYTL*CF

23521 TCTACAGATTGGTIGTATTTTCATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTAT 23580
S T bW LY FHPFYQEURTGTTFYATYY
L @I ¢ I F I FI KUNUV ALV FMILTIWM
YR L VV F S5 FL SRTWIHU FULUCULULC

23581 GCTGATTCTGGCATGCCTACTACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCT 23640
A DS GMZPTTU P?PLPS L YL GTUL L 8§
L I LACLLILU FYULV CIILUVULTVFUYTL
* F WHAYYVFFI* F V S WY S8 F I S

23641 CATTATTATGTTTTGCCTTTGACTTGTAATGCTATATCTTCTAATACTGATAATGAGACT 23700
H Y Y VL P L T CWNA ATI S S NTUDWNTET
lI1 *t »m FCL * L VML YL L IULIMTZ BRL
L L CFAFDL*CY I F * Y * + *x pF

23701 TTACAATATTGGGTCACACCTTTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGT 23760
L QY wv TPULS KRQYULUL XKV FDNR
Y NI GS HL CL NANTIUPFULNILTTV
T I L GH TPV +*+ TPIGS S * I * QP W

FIG. 2 CONT.
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23761 GGTGTTATTACTAATGCTGTTGATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAA 23820
G v I1I T™NAVYDCS S§ S FF S§ EI QCK
vVL.LLMULILIVILV VS L AIRTFNUVK
cyYy Yy cC* L F * * F L * RD S M * N

23821 ACTAAATCTTTATTACCTAATACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCT 23880
T K 8 LL P NTGV Y DU LS G F TV K P
LNLYYLIULV FMTYULUVILULTILSTL
* I F I T * Y WCUL * L I WU F Y C * AaA C

23881 GTTGCAACTGTACATCGTCGTATTCCTGATTTACCTGATTGTGACATTGATARATGGCTT 235940
VATV HRU RTIUPDILU®PUDTU GCDTIUDI KWL
L QLY I VYV FLIZYULTIUVTILINGTL
cC NCTSSY S * FT L * H* * MA ¥

23541 AACAATTTTAATGTACCCTCACCTCTTAATTGGGAACGTARAATTTTTTCTAATTGCAAC 24000
N NFNVPSPLNUWETRTEKTITFSUNT CN
T I L MY PHKLULTIGNV VI XKV FT FULTIU BT
Q F+*+CTULTSS$* L GT * N FF * L QL

24001 TTTAATTTGAGTACTTTGCTTCGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTT 24060
FNUL S TULULRULVHTUDS ST F S CNNTF
LI +*+YVvVLCPFVWV+* FIULTIULFULUWVTITIL
* F EY FA SV F S s Y *~ FF F L * « F

24061 GATGAATCTAAGATATATGGTAGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATA 24120
DE S K I Y GG S CFIKST1T UV LDIKTFA ATI
M NL RYMVYV VVLRVILTF* I NILP Y
* I * D I W *L F B Y CVF R ™* I CHT

24121 CCCAACTCCAGACGATCTGATTTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAAT 24180
P NS RRSDULAQLGS S GG FL Q §8 8§ N
P T PDDULTIOCSWAUV LV F CNILTL I
Q LoTTI* F AV GQF WU F S AT F *+ L

24181 TATARARRTTGACACTACTTCTAGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAAT 24240
Yy K I b TTS S S CQLYYSL PATIN
I KL TULULILUV L VNV CTITIUVCL QUL M
* N* HY F * FL §1 VL * FACN™*C

24241 GTTACTATTAATAATTATAATCCTTCTTCTTGGAATAGAAGGTATGGTTTTAATARTTTT 24300
vV TIDNWNYTYNUPS S WU NI RI RYGFNINTF
L LLIIIIIIULULLGTIUEGMVYVYULITIUL
Y ¥y + » L + § F F L E * KV W F * + F =

FIG. 2 CONT.
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24301

24361

24421

24481

24541

24601

24661

24721

24781

AATTTGAGCTCTCATAGTGTTGTTTACTCACGTTATTGTTTTTCTGTTAATARTACTTTT
N L § S B S V VY SRYCPF SV NNTTF
I *A LI VL FTHV VIV FULLUL1ITIULF
FELS* CCLULTULULUPFPFOCT™* * Y F L

TGTCCTTGTGCTARACCTTCTTTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCT

cC P CAIKUPSFAS S8 CIKSUEBEKEI KU®PUP S A

VL VL NILULILILOGQUVARUVYVTIWNUMHHILTLLIL
s L ¢*TTVFF CFKULQES®*TTT FTCTF

TCCTGTCCTATTGGTACTAATTATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACT

s ¢ P I GTWNUVYR S CESTTUVILDHT
PVLLVLTITIUVILUVRUVYVYILILYSTTH.L
L § YWY * L S F L * E Y Y CTURP H *

GACTGGTGTAGGTGTTCTTGTTTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGT

b WCRZCSOCLUPDZPTITA AYUDUZPRSC
T G v 6G6VUL VYL IL * L L M TIULGTIL V
L V*V FLFT* S Y NIOCTUL * P * V L F

TCTCAAAAAAAGTCTCTGGTTGGTGTTGGTGARCATTGTGCAGGGTTCGGTGTTGATGAA

S Q K X 8§88 LV GV GEUHT CRBAMGTF GV DE

L K K 8 L WILUVILVNIUWVIGQGS S VL MK
S K KV 8§ 6 W CWw*TULCR VR C * * R

GARAAGTGTGGTGTATTGGATGGATCATATAATGTTTCTTGTCTTTCTAGTACTGATGCC

EK C¢CG VL DGS YNV S CLC S TUDA
K S v Vv YWMDUHTIMEPFULVF V VL M P
XK VvV wWwCIGWTII ¥ CVF L STUL * Y *» C L

TTTCTAGGTTGGTCTTATGACACTTGCGTCAGTAACAACCGTTGTAATATTTT TTCTAAT

F LG W S Y DTTOCV S NJNUZ RTGCNTITFSN

F * V6L MTULASVTTTUVVIUPFFILI
S R L VL * HL RQ * Q P L * Y F F * F

TTTATTTTAAATGGTATCAATAGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAAT

F I L N G I NS5 GTTUGCSNUDULULZGQUZ®PN
L F* MV s I VYV PLVLMIZYTCSTULI
Y F K WY Q * WYHILV F * * F I A A * Y

ACTGAAGTTTTTACTGATGTTTGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGT

T EV FTDV CVDYDULYGITGU QG
L X FLLMVPFUVLITTT FMUVILOGQDIEKV
* §8 F Y+ CLC®* L RPULWYYRTH RY
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24841 ATTTTTAAAGAAGTTTCTGCTGTTTATTATAATAGTTGGCAAAATCTTTTGTATGATTCT 24900
I F X EV S AV Y Y NS WOQNULULY DS
F L KX F L L F I I 11 VG KTIUV FOCMITUL
F *+ R SFCCLL* * L A KJS SV FV * F *

24901 AATGGCAACATTATTGGTTTTAAAGATTTTGT TACTAATAARACATATAATATTTTCCCT 24960
N GNI I GF XDV FVTWNIZKTYNDNTITFP
M ATULULVLIEKTIULWILULTIIKUHTITITFSUL
W Q H Y WPF * RF CY * *+ N I * Y F P L

24961 TGTTATGCAGGAAGAGTTTCTGCTGCTTTTCATCARARTGCTTCCTCTTTGGCTTTACTT 25020
cC Y AGRV S A AFHOQNASSTILATLTL
VM QQEEPLILLT FTII KMLUPTILWILYTF
L CR K S FCCVF S S KCFULZFGT PFTL

25021 TATCGTAATTTAAAATGTAGCTATGTTTTGAATAATATTTCTTTAACTACTCAGCCATAT 25080
Y R NL KCS Y VLJNUNTIZSILTTUGQZPY
I vl +*+NVAMFOZ>*ITIUV FULM™*YTULUILSHI
s * F XK M*L CFE®™*Y F FNY S ATITF

25081 TTTGATAGTTATCTTGGTTGCGTTTTTAATGCTGATARTTTAACTGATTATTCTGTTTCT 25140
F DSYLGCV FNAMDUNILTTUDYS VS
L I VvVIULWVAVFLMTILTITIOMS*¥ULTITIULTFUL
* * L S WLRVF*» C* +« P N * L F CTVFF

25141 PCTTGTGCTCTTCGCATGGGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCC 25200
§$ CA L RMGSGF CVDYNSUP S S S
L vL FAWVYVY VYV F VL I ITUE EHILILTLS?®P
L ¢C S S HG * W FULCO®* UL * L TV FF P F L

25201 TCTTCGCGTCGTAARCGTAGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTT TGAACCC 25260
8§ S RRKRRZSI S A S Y RPFUVTTFEP
L RV VNV EV F L L L I VL L L L NP
FAS*T* KYFCVF L S FOCYT F * T L

25261 TTTAATGTCAGTTTTGTTAATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCARA 25320
F NV S F VND S8 I E SV G GL Y E I K
LMSVL LMTVULSL WV V FMUPR S K
*C Q F C* * QY * V CGWSUL * D QN

25321 ATTCCCACTAACTTTACTATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAA 25380
I PTNF T I V G Q EETF I Q TN S P K
FPLTULULO®M®*ILVKRWNILUPI KIULTIULTILK
S H *L Y Y S WS RGI Y SN +* F § * g

FIG. 2 CONT.
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25381 GTTACTATTGATTGTTCTTTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTG 25440
v T1IDOCSULVFVCSVNYAA AU CHTU DTULL
L L LI VUL YL S VLIMOQTLAMTYC
Yy Y *L FFICCLVF * L CS UL P * L I V

25441 TCAGAGTATGGCACTT TTTGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTA 25500
S E Y GTFCDIUNTIWNJSTIULDEUVUNGHTL
Q §s MALVFVTIIILLIVF*MIE KTLMYUVY
R VWHU F L * « Y « « Y F R *¥ § * W F T

25501 CTTGATACTACTCAATTGCATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCC 25560
LD TTQULHVADTULMOQGVYVY TUL § S
L I L LNCM®M®*ULTIULILUCI KV VS HTULAFP
* ¥ ¥ § 1 ACS * Y S Y ARG CHT®* L Q

25561 AATCTTAATACTAATTTGCATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGA 25620
N L NTNULHVF D VDWNTINTFIKZSTILVG
I L1 LI1IC¢CILMULTIIULIILNP®*Y LD
s * Yy *~F A F * C * *» Y *~ F * I P S WM

25621 TGTTTAGGTCCACACTGCGGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGAC 25680
¢ L G P HCGS S SRS FVF EDULTULTFD
v vV HTAVLLLVILVPFULI XTIYU CTULT
FRSTULRV FPFVFSFVFVF* RUPFIV * Q

25681 AAAGTTAAACTTTCAGATGT TGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGT 25740
XK v K L $ D Vv G FVEA AJYNINTZ CTGG S
K L N F ¢ MULVLLL KU GLLLITTIUVULV VYV
s *+ T F RCWU FC™* S L * QL Y W W * *

25741 GAAATTAGAGATCTTCTTTGTGTACAATCCTTTAATGGTATTARAGTTTTGCCTCCTATT 25800
E I RDULLCV Q@S FNGI K VL P PI
KL EI FF VY NPILMVILI KU FOCULULF
N * RS S$SLCTTIUL®* WY * s FAZSYTF

25801 TTGTCTGAATCTCAAATTTCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTETCCA 25860
L §$ E §$ ¢I 8¢ YTTAATUVAAMTFP
C L NLIEKVFULVTZ®PQUPLILLILTZLTCTFHEH
v * I 8§ N FWILHHEHSU RYOCCCOCYV ST

25861 CCATGGTCAGCAGCAGCTGGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGT 25920
P WS AAAGIPFSL NV QYU RTINSG
H G Q@ Q QLAY HFLLMYNTIUETLMYV
M Vv § § § WHTTIVFsSsS* CT1I N * WF
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25921 TTGGGTGTTACTATGGATGTTCTTAATAAAAATCAAAAGT TGATAGCTACTGCTTTTAAT 25980
L GV T MDVIL NI KN NUOQI KU LTI AT ATFN
w VvV >LL WMPFLTII KTIIKS S+ L L L L I
G C Y Y GC§s§s *» +» K S K VDS Y CF *

25981 AARTGCTCTTCTTTCTATTCAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAARATA 26040
N AL L S5 I QNGVFSATNSALA ATIKI
M L F F L FRMVYVY L VL PTULHILILK Y
¢ s s FYSEWTPF+* CY QL CTT GCT®* NT

26041 CAAAGTGTTGTTAATTCTAATGCTCAAGCACTTAATAGTTTGTTACAGCAARTTATTTRAT 26100
Q S VV I NSV NAQALNUNZGSTLILOQOQZLTFN
K VL LI LMULIEKMHBLIVCY SNZYULI
K ¢ ¢ * F * CS 55 T * * F VT ATITI *» *

26101 AAATTTGGTGCAATTAGTTCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAG 26160
K ¥fF 66 AI S S SELOCETDLSRILDATLE
N L vQUL VLILYKI KU FYTL VS MIL * R
I WCWNOS+* F F PFTRNDNV FTISSS8RUCTFRG

26161 GCTCAGGTTCAGATTGATAGGCT TATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTC 26220
A Q V QI DZRULINGRILTA ALWNA DYV
LRFRILIGLILMVYVY * L L = ML MS
s G s b* *AY ¥ WS F NI CPFI KT CLT CTL

26221 TCTCAACAGCTTAGTGATATTTCTCT TGTARAATTTGGTGCTGCTTTAGCTATGGAGAAG 26280
s Q 0L 8 DI S LV XKV FGAMAaAULM BABMME K
L NS LV I FUL L * NL VULUL * L WR R
S T A * * ¥ F S C K I WCUCUPFP S Y G E G

26281 GTTAATGAGTGTGTTAAAAGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCAT 26340
VNZECV K S Q S PRTIWNTFTCGNGNH
L M S VL KV NILULUVULTIUZFPFPVV MV I I
* * ¥V C * K § 1 8§ S Y * FL W * W * 8§ Y

26341 ATTTTGTCATTAGTTCAAAATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAA 26400
I L $ L VQNAPYGL LFMHTFS Y K
F CH*F KMLUL MUV CCLT CTIULUVTIHTN
F VI SS KCS UL WV FV VYAV F®* L * 7T

26401 CCTATTTCTTTTAAAACTGTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGT 26460
p I S F KTVL VS PGULOCTISGDVG
L F L L XKL F * * VL V C VY QVM* YV
Y F F *NCF S K SWFVYTIUZR™* CRY

FIG. 2 CONT.
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26461 ATTGCACCTAAACAAGGGTATTTTATTARACATAATGATCATTGGATGTTCACTGGTAGT 26520
I AP K Q GY F I KHNUDUHUWMT FTG S
L HL N KGILILUNTIMTITIGT CSTUL VYV
¢ T+ TRV F Y * T «# « g8 L DV HW *+ F

26521 ’I'C'fTACTA TTATCCTGRACCAATTTCAGATAAAAATGTTGTTTTTATGRATACTTGTTCT 26580
s Y Yy Yy p EPI SDI XKNVV FMNTTCS
L T I I LNGQVFQII KMTILY FIUL®* I L V L
L L L §$* TNV FRM™®*J KT CTCTFYEZYILTFC

26581 GTTAATTTTACTAAAGCGCCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGAT 26640
VNF T KAUPULV YL NUHS VP KULSD
L I L L KRULLVFTIO*TIIULYQQNIU GCTULTI
* FY>*»Ss A S CLVFESV FCTI KTIUV*TF

26641 TTTGAATCTGAGTTATCTCATTGGTTTARAAATCARACATCCATTGCGCCTAATTTGACT 26700
F E S§ EL S HWVFI KWDNAOQTSTIAPWNILT
L N L § ¥ 1 I 6L K I KHPULIRILTI * L
* I * VvV I S9L V+* KSWNTIHTCA®™*YT FTUDT

26701 TTAAATCTTCATACTATTAATGCTACTTTTTTAGATTTGTATTATGAGATGARATCTTATT 26760
L N L HTIWNA ATV FULDIULYYEMMUDNIULTI
* 1 F I LLMULULF®*ICTIMRBRD®*TITULTF
K 8§ 8 Y Y +*» CY FFRF VL **DEZ S Y §

26761 CAAGAGTCTATTAAGTCTTTGAATAARTAGTTATATCAATCTTARAGATATAGGTACATAT 26820
Q E S I K S LU NNJSYTIDNULIXKXDZDTIGTY
K s L L §8¢L1. I I VI STIULIXTIO®*UV HM
RV Y VvV FE *» » L Y Q 8§ * R Y R Y I =

26821 GAAATGTATGTAAARTGGCCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATA 26880
EM YV KW PWY VWL LISV FSFITI
K ¢ M N GL GMV FG Y * F L F HUL * Y
N VCKXKMAULV CLATNTFFF I YNI

26881 TTCCTTGTATTGCTCTTTTTTATATGT TGT TG TACTGGTTGTGGTTCTGCATGTTTTAGT 26940
FLVLULVFFTIOGCCCTU GT CGSATCTF §
s L Y S8 FLYVVVL VYV VL HV LV
P CI AL PF Y MLIULY WL WPFPOCMP P * *

26941 AAATGTCATAATTGTTGTGATGAGTATGGTGGTCATCATGATTTTGTTATCAAARCATCT 27000
K CHNCCDEYGGHHDT FUVI KT S
N VIIVVMSMVV I MTIULUILSI KIHIL
M $ * L L * * V WW S S * F CY Q NI 8§

FIG. 2 CONT.
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27001

27061

27121

27181

27241

27301

27361

27421

27481

CATGATGATTAGAATCTCTTGTCAGATCTCATTAAATCTAAACTTTATTTATGGACGTTT

HDD* NL L S DU LTIIK S KULYULWTF

M M I RIS CQISULNILNUNUVFTIYSGRIL
*# «+ L E S L VRSHO®*TI * 7L F MDDV W

GGAGACCTAGCTACACACATTCTCTTGTTATTAGAGAATTTGGTGTTACAAACCTTGAAG

G DL AT HTIULILULULENILUVTILOGQTILK
ET* L HTUPFP S CY * R I WOCYK P * R
R P $ Y TH S LV IREVFGVTDNTULED

ATTTGTGTCTAAAGTATAATTACTGTCAACCTATTGTTGGTTACTGTATTGTACCTTTAA

I ¢ v * s I I TVNILTLILUVTUVILYL *
FVSs§ XKV *LLSTYO CWULULYCTF K
L ¢CL KYUNYCQ?PTIVGYCTIVZPULN

ATGTTTGGTGTCGCAAGTTTGGCAAATTTGCTTCTCACTTTACATTACGTAGTCACGATA
M F GVASULANVILUZLLTILHYVVTTI
c L v §QVWwWQICPFSL YTIT®* S R Y
VW CRIEKUPG KV FASHVPFPFTULRSHDTI

TTTCCCATAGTAATAATTTTGGTGTIGTAACTAGTTTTACTACTTATGGTAATACTGTTT

FPIVIIILUWVL™*LVILILILMMUVTIILTF

F P # + + P W CCWNT+* F Y Y L W + Y CF
S BE S NNPFGVV TSV F TTVYGNTV S

CTGAGGCTGTGTCTAGATTAGITGARTCAGCTTCTGAATTTATTGTTTGGCGTGCAGAGG
LRLCLUDO®*LNGQULTILWNULTLUFGUV QR
* G C Vv * 1 8§ * I §F * I Y CLACRG
E AV 5 R LV ESASEUFI VWU RAENA

CACTTAATAAGTATGGTTGATTTATTTTTCAATGATACTGCTTGGTACATAGGACAGATT

H L I $ M VDLV FFUNDTAWYTIGOQTI

T * * vV WL IYPFSMTIULLGT* DRF
LN XKY G* FIFQ*Y CLVHRTUIDTF

TTAGTTTTAGTTTTAT TTTGTCTTATTTCTTTAATCTTTGTTGTTGCTTTTTTAGCAACT
L VLVLFCLTISULIUVFUVV AT FULA AT
* F+ P Y FVILFIL*SULJLLTLTP * Q L
S FP S FIULSYVPFFNILTGCCTCTFTFSNY

ATTAAGCTTTGTATGCAACTTTGTGGTTTTTGTAATTTCTTTATTATTTCACCTTCGGCT
I KL ¢CMQLCGT FT CNT FUFITISUPSA
L §$S F VNV FVVFVISULL FHULRIEL

*A'LYATULWT FUL*F LYY F TV FG L

FIG. 2 CONT.
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27541

27601

27661

27721

27781

27841

27901

27961

28021

TACGTTTATAAAAGAGGTATGCAGTTGTATAAGTCTTATAGTGAACAAGTTATACCACCC

Y v Yy KRGMOQLYKS Y S EQVIU®PUP

T F I KEVC S CTISULIVUNIKILTYHFP
R L * KRY A VV + Vv L * « T § Y TTH

ACTTCAGATTATTTARTCTAAATCTARACATTATGAATAAATCTTTTCTTCCTCAATTTA

T $ bYy LI * I * TL * I NULVFV FULNIL

L Qq I 1 * S K S§S§ KHYE I F S 8 5 1IY
FRLFNILWNULWNTIMNIZEKS SV FULU®POQTFT

CTTCTGATCAAGCTGTTACATTCTTAAARGAATGGARTTTCTCTTTGGGTGTAATACTAC

L L I KL L H S *~ KNGTI S LWV *» Y Y

F »s 8 C Y I L KRMETFTLT FOGCHNTT
$§ DQ AV TV FULX KEWNVFSUL GV IULIL

TTTTTATTACTATCATATTGCAGTTCGGTTATACGAGCCGTAGTATGTTTGTTTATCTTA

F L LL S Y CS SVIPRZBAVYV Y CLFTIUL
FYY YHIAVRLYZEW®P®* YUV CL S Y
F I T I I L Q F 6 Y T SR S8 M F V Y L I

TCAAGATGATTATTCTTTGGCT TATGTGGCCATTGACTATCACCTTGACTATATTTAATT

S R * L F F G6GL CGHT™* L S P * L Y L I

Q b bY $§$LAY V ATIUDYHTULDYTI *L
KM IIUL WUILMWZPULTITULTTITFNTC

GTTTTTATGCTTTGAATAATGCTTTTCTTGCATTTTCTATAGTGTTTACTATTATTTCTA

vVFMIL* I ML FLHPFULO®* CLULILTFL

F L CFE™*CU FSCTIV FY S VY YYTF FY
F YA LNNAVPFTL®ATFSTIUVVFTTITISZSI

TTGTTATATGGATTCTTTATTTTGTTAATAGTATTCGGCTTTTTATTAGAACTGGCAGTT
L LY G PFVF ILLTIVVF GFLULETLA AV
¢ Yy M DS L F C* * Y § A F Y * NWOQL
vIiwIULYVFVNUSIIRLVFTIU RTGSW

GGTGGAGTTTTAATCCAGAGACCAATAATCTTATGTGTATTGATATGARAGGCAAGATGT

¢ 6 v=5L I QR PIITULCVL I * KATZRC
VEF * 8 RDOQ* S Y VY * Y EU R QD UV
W § F N P ETNNILMCTIUDMMIEKTGI KMTF

TTGTTAGGCCAGTTATTGAGGACTATCACACATTAACTGCTACTGTTATTCGTGGTCATC

L L GQLLRTTITHM*ULILULULFV VI

¢ *A S Y * G LS HTINZCYTCY S WS 8
vV RPV I EDYHTULTA ATUVTIUZ RTGUHTL

FIG. 2 CONT.
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28081

28141

28201

28261

28321

28381

2B441

28501

28561

TTTATATACAGGGTGTCAAACTTGGCACTGGTTATACTCTTTCAGATTTGCCCGTATATG

F I ¥RV S NLAILUVTIULT FZOQTIUCTZPVYM
L YTGOCOQTMWHMWILY S FRUFARTITC
Y I Q GV KL GGGTGYTULSDILUPV YV

TTACTGTAGCTAAGGTGCAAGTACTTTGTACCTATAAACGTGCCTTTTTAGATAAGTTAG

L L *LRCIKY FV?PINVZPTF* I 5 *

Y ¢ 8§ *+ G ASTLJYULT®*TOCULT FZR * VR
T VA KV Q VL CTY KURZ&APTLDIKTLTD

ATGTTAATAGTGGTTTTGCTGTTTTTGTTAAGTCTAAAGTTGGTAACTATCGTTTACCGT

ML I VVLLPULLSILIXILUVTTIUVYR
¢ * W F CCFC*V * 3 W* L S F TV
vV NSGFA AV FV XS KV GDNYUZRULUPS

CTAGTARACCTAGTGGTATGGATACTGCCTTGTTAAGAGCTTAAATCTARACTATTAGGA
L VNILV VW IULPC®* ETLI XS KTULULG
* * T *» WY GY CLV K S L NULNY *» D
S K P S GMDTA ATLTLU RA®* I * TTIIRM

TGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGAR

¢c L I L PV IMULUEV YVEA AZPTLTETIUVOQE

V.Y SRSLCWIKT®* XKL L W K S F RN
S Y T P GH Y A G SR S S S GNU RS G I

TCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAGCGARATTACCAARCCTTTAATAGAG

S § RKLL GLTWNUILSETITIKU®PLTIE

P Q ENTVFULG* PI * A KILUPNUL * ¢« R
L K KT S WADIGQSET RWNYOQTT FNTRG

GCAGAAAAACCCAACCTARATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCAC

A E K PNILWNUGSILOCLILNUBHIKETITLSH
Q X NPT * I HCVY STTZ RI KYVY?PT
R KT QP KFTV S TOQPOQGNTTIPE

ATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAARAAGGTAGAGACTTTARATTTTCAG

I I PGS PGS L N FI K KUV ETULNTFDQ
L F L VL RDU HKS IS KR ™*RUL * I F R
Y § W F S GITOQVF QX GRDTFI KT FS5D

ATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGGT

M vV K EF PLL S EYPLUIL XK Q KD I G
W S R S 8§ HCVFURSTU®PVF* S KRI LV
G 0 GV ?PIATFGV PP S EM AI KTGYWY
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28621 ATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACARAAGCAGT TGTTACCGA 28680
I b T AGV L L K QLMUYV NI KIS S CYR
* T Q P A F F * NS * W S T KAV V T E
R HS RRS F KTADGUO QOQI KOQUL L PR

28681 GATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGRATCCC 28740
D G I $ T1I SV P AHMPMHUPMVUVNP
M VvV FLUL SPRUYRUPTIUCGQTZ CTIT LW®*TI P
WY FYYULGTGU?PYANA ASYGES L

28741 TCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTTT 28800
8§ K GS s L L ITI XKXKULTULULILUPUPMTF
R R GGLLGC™* S PS3S *HF Y S L ROCTF
E GV F WUV ANUHUOQADTSTUP S DV 8

28801 CGTCARGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATTT 28860
R QGILLL K KULSULULGV FRILWVR RFP
VKGS Y Y SR S Y PY * V S A WY DTF
S R D P TTOQEM ATIUPTU RV FU®PZPGTI L

28861 TGCCTCAAGGCTATTATGTTGARGGCTCAGGAARGGTCTGCTTCTAATAGTCGACCAGGTT 28920
¢ L KA IMULIKAGQEG GTILTLULTIUVWVDOGQUV
A S RLLC*RULIRI KV VCTF* * 3§ TTZ RTF
P QG Y YV EGS GRS A S NS URUPG S

28921 CACGTTCTCAATCACGTGGACCCARTAATCGTTCATTAAGTAGAAGTAATTCTAATTTTA 28980
HV LNUHVDUZPTIIVH®*V EUVIILTIIL
T F 8 I T W TOQ * 8 F I K * K * F % F =«
R § Q S RG P NDNIRUSIL SR SN S N F R

28981 GACATTCAGATTCTATAGTAARACCTGATATGGCTGATGAGATCGCTAATCTTGTTTTAG 29040
DI QI L * * NLIWULMZ®BRSTULIULVF *
T FRF Y S KT * Y G * «+ DR * 8§ ¢ F 8§
H s D S I VX PDMADETIA ANIULUVILA

29041 CCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATCA 29100
P $§ LV KIULWNILSZXS8L S KMUPUR K S
Q AW *RF * TS ASH™*A KT CQGNQQ
KL 6 KD S KPQQVTI K QWNA BAIKTETIR

28101 GGCATARAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTTC 29160
G I K F o Q NL A K S ELL I NI VMTF
A * NF NKT S P KA ANWS* *« TTIL * C S
H XK I LTZXPRQEK ®RTUPNI KU HUCNUVQ

FIG. 2 CONT.
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29161

29221

29281

29341

29401

28461

29521

29581

29641

AACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGARATGTTARAGC

N § viIVEKETDTLTILTEKTITLV VMLTEKTC* s

T VF W* KRTVFS KV FW * C * NV KA
Q CFGKRG?P S QNV FGNU BABEMLI KL

TTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCTT

L VLMIULSV FLTPFILAOQN®M®*"TILULHOUVTL
WYy * + s 5 VvV s Y s CRTI S S YTZ®RTCTF
G T NDUPOQV FU©PIULAMEULA AUPTUPGUATF

TTTTCTTTGGTTCTAAATTAGACTTGGTTARAAGAGATTCCGAGGCTGACTCACCTGTTA

F § L VL N * T W L KE I P RULTUEHEULIL

F L W F * T R L G * KR FRG * L T ¢C *
F F G S KL DL VKRUDSEA ATDS P V K

AAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTCATAGTACTTTACCAGGCT

KM F L NF I IUL VLILGU LIV L Y QA
R CF * T S L FWUPFY VvV * +«+ Y F TR RL
D vFELHYSGS IR FDSTTLUZPGTF

TTGAGACAATTATGAAAGTTCTTGAAGAGAATTTAAATGCTTACGTTAATTCTAATCAGA
L R QL * K FL KRTIO**MILTULTIU LWTIR
* D NY E S S * REVFI KT CLZ R®*™F * S E
ETIMIKVULETENTLWUNA-BAYV NS NIQN

ACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAARAGAGGTGTTARACAATTAC

T L I L I R +* VL NTILS V KZEUVILUNWUNZY
H * F * F VEVF* TS5 A * KRC®*TTIT
T DS D S L 8§88 KPQRI KU ERGV K OQTULFP

CAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTTA

QN S L TLULI®* VL VL STV FAQMTIIL

R T Vv * L 8§ * F KCW Y S A HVPF K * F Y
EQFD SLNULSAGT T OQHTI S NDTFT

CTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGARGACTCTGTTG

L L R I I V YL LL LMTIIULMOZT®*YIKTIULL

s * G § * FTCYS S+ § L CURI RILTZGCTZC
PEDHSLLATTLUDZDUPYV ETD S VA

CTTAATGAGAATGAATCCTAATTCGACACTAGGTGGTAACCCCTCGCTATTATTCGGAAT

L NENES * FDT RWMWT™* PLATITIRN

L M R M N PNSTULGGNUZPSULTULTFG I
*« E* I L T RH* V VvV TUPUZRY Y §E ~

FIG. 2 CONT.
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29701 AGGACACTCTCTATCAGAATGAATTCTTGCTGTAATAACAGATAGAGTAGGTTGTTACAG 29760
R T L S I RMNSCTCUNUDNR®™®*SRILILQ
G H S L $ E* I L AVITUDRUVGC CYR
b0 TLYQNEVFLLO®**QTIEHM*¥V VYV TTD

239761 ACTATATATTAATTAGTAGAAATTTTATATTTAGACATTTGATTGTTAGAGTAGTTATAA 29820
T I Y » L Vv EI LY ULDTIO®* L L E * L *
L Y I N* * K F Y I ~ TV F DT CT®* S8 S Y K
Y I LI S R NVPFIFRUHKELTIUVIRWUVV IR

29821 GGTTTAGCTGTAGTATAAACGCCTCCGGGAAGAGCTATCAATTGTAGTGTTTAATATATA 29880
G L AVY *TPPGURATINTCS SV * Y I
v + L *# Y X RLRETEILS§T1I VYV FNTIZY
F § ¢C s I NASGIKSY QUL * CVL I Y I

29881 TATTAGTATATGATTGAAATTAATTATAGCCTTTTGGAGGAATTACAAARARARARAAAAA 29940
Yy » Y M I E I NY S L L EETULSQ K KKK
I 8 I * L KL I I AVFWRWNYIKI KIZ KZKK

L vy DY NO*TL ¥ P F G G ITIZ KIEKIZKKK

29941 AA 29942

FIG. 2 CONT.
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61

121

181

241

301

361

421

481

CTTATTCTCGCTTAACGCAGGCATGGCAGATAGTCGAATGCTAGAGAACAGTCTAGAGTA
Y S R I ADTSGDTIUL KR RDU RTTLUD *
I L AFQTRUVTH®*™* S8 VIEZQS*TITE
F L L S NR G Y RRDAT™* S R KD S R M

ATTTAGATTTGAAAAATTTGTTCTAAGGGACAATAGGTACGAACACTCACACCARATTAG
* I * V K * VL NGTTI WA QS HUPIKI
N FRF KKPF L I GQ * GHI KU HTUHNL
L DL S KLCSEWRNDMMSTULTT * D

TATTAGAACATAAAATGAAAGGTGTGAAAAGTAGAGAGACGGTCACTGCACAACCAACAG
M I K Y KV KW VX *REA AL STNTT
* L R T N * K G C KEDUZ ROQOWUHURTUP Q
Y DQ I K S E YV S KMEURGTVHUJ QND

GAGTCGCAGGGAGGGTATCCAGCGTTACTAATTTTGGTCGTTTATGCCAGAGCCGAAGTT
R L T GGMUPRULS * F W-CI RDIU R § ¢
G * R GEWULDCHNU FGA ATFUVTEMAE
EADRGYTA ATIIULUVULILYUPZRUZPIKTIL

CACCCGCGGTCTTAAAGCAACCGACGAAGGCCTACGTCGCCTCCTCAACCGATCAGGATA
T P A L I ENA A EPHL P P T P *+# D =
L PR W F KTU®PQ KR TICRULILUG QS STR
H A G S NIRIOQOS SGSAASSUNA AILGTI

CTTCAGTCTACTCCCACCCAATACGGGGAGATGACCAGTTCGCTACCTTTCACAACCTAA
S T L HPHTTIGR™* Q DUL S P F HOQ I
H L * I L T P * A GRS TULUZRMHTFTN S
F D S S P P NHGEUV P * A I S L T PN

GCAAATACTATTAGTACACTTCTATCTAACAGCGACGTAAGAACCTGTTCTTACCGTACA
R KHYDHS S LUNUDSCEUGQVULTIA AH
E N I I I M HL Y I TAA ANI K STLT FUPM
T * § L * TF I S QROQMUPRUPUCSHTCT

CGTCAGTTTAGAATAGGCACTATAAARACAAGTACTTCTAGATGTACAACATCTTCAAGA
A T L D * GH Y K Q E HUL DV H QL L E
H L *# I KDTTIWNZIKIUNMTPFTI®*MNTYTFN
C D FRTIURSTII KTH®*SSRUCTT STR

TTGATTTTGTCGGCATTTCAGGCCATGCCGTTAAAATTAATTTAGTGGARACGTATCGAA
L * FLRLTT®RTYTPLEKTILS®*TIVE KA ATYS
* S FPCGVYLGTT RT CNT®*NTF*ROQMA

VLVATTFETD®PVATITEKTITIELTDSGTE KT CECTLEK

FIG. 3
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541 CCCACCAAAAGGATTTCCCATACAATACCCGAACAAGGCAAGTATGTTCTGATTTGCAAT 600
P HNE™*LTH* P S TOGNMMGCS *« VN
¢ T T KRPF P I NHAQET* VL S FT
P P K GL P Y TTIUPIKNZ RETYTLUV LR *

601 ACAACATGTAGTAGAAAGATACTGATGTAGATGATGATTAAAACCACTTCTAAAAAACCC 660
H Q VD DK * § * M * ~ » N 0 HUL N K P
I N Y MM K RHSCRS SI KTTFTIKQ
T T C * R EI VVDVVL KU PSS KIKSTP

661 AACCTAACATGGAARACCAAAATACGGTAGAATACAAGTGTTTACCAAAGTTAAGACATC 720
N 8§ Q VKQNT*X AMIEKUHETGCTITTETITZRY
T P N Y RKTIKHWRTINVFP PFUPIKILTET
Q I T GG K P K I GD * T * L HN * NOQ L

721 CAACATATAACTTCTCTCACTAAATTATTAAAGTTTAAAATTTAAACTACTAATACTAAA 780
T T Y Q L §S HNLULKTULN®* I Q HNUHN
P QI NV F LTI * YN * I KPF KTIITI I
N Y I S S L S KI I ETFKTULNS S * 8 K

781 ATCACATCTTCTACGAATACGACTCCAAGTACGACTCGGATTTCCATTTATAAGTGTTTT 840
* H L LHKHQUPEUHGOGQA A"®*TLVYTINUVTF
K TY ¥ I 8§81 S L NMSILRUP FTUFTI * L
L TS S A * A ST * A S G UL UPUILYTETCTF

841 TCGAATACGAAATGAATCTGTTATAGCACCATAATTTGGGCATGAAAAACATCTGGTCAT 900
L KH KV * V1IDHY * VRV K QLGT
F § I 8 * K S 5L I TTWNJVFG Y KIK Y VL
A * A K S L CYRUPIULGT S KT SUWN Y

901 ACCAACACTGATAAGACCATTTAATCGTCTAACAGAAGTTCGAATACCAGTAATAAGARA 960
H NH S NQVYTIULULNDTETLTZKUHTDINIUNK
I T TV IRTUPF®* CITI KTULSTITMTIR
P Q S * EP L NASG QR * A *+ p *« *« E K

961 CGTTCTATACTCTGTTTTCGTCAGACATACCGAACGGTTAACACTGAAACTATAACATCA 1020
A LY S VF ATOQTIH AOQU WNUHSOQQYOQTL
Q L I HS L L L R YPIKG I TV KTINY
c s I LCPFCDTHSA ALUG QS SI K STITT

1021 CCGAACCGTACATCAAGCACTAAGTGCTAAACAATACGCGGACGTCTGATATCGATGATA 1080
P K AHLEHNDNVIOQ™* A G A S * L * =«
H S PMYNTTI* S KNUHAOQQTLS Y S S
A Q CTTU RS E ERNTTI RZ® RTCVTIAWUVI

FIG.3 CONT'D
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1081 ARCACCATAATTTATACAACGTGTTGGATGTCTTCTACATCATCTACCTCTACATCAATA 1140
K HY * I HQVV * L L HL L HULH L *
N T TNV FIWNCLWIRTCT FTI Y Y I S - I YN
Q P I L YTACGVY S STT S P STTI

1141 TGCACTTGGACATGTAAATAATAGACGACTACGTTATCAAAATTTCGAAGGATCAAACTA 1200
V HV Q VHNTITIOQOQHTULIULIKTULA AE *« N S
Y T FRYM* * RS I CYUNT™*LKUZ RTOQ
R S 6 TCX KW NDA ASAITI KT FSGTUL K I

1201 CTTTCAATACTGAGTATACCTACTAAAAAGATAATTTAGATATATATTACAACTAAACAC 1260
S L * S EYPHN K+ * I # I YHOQNT
H F NH S MHI I KRNVFRYTITIWNISZG Q
F T 1 Vv * I 8 § K E I LD I VY LTS KH

1261 ACTAACACCAAAACAATACGTCATACCAATACATCTAACARAATTACTATTAACACTAAA 1320
H NHN Q* ATHNU HTILNN*H Y N H N
T I T T K NH L I T I Y I T K I I I T I
S Q P KTIOCY®P®*TS S Q KULSULQ S K

1321 AATACCAACCCAAAGTCCATTATACTACCTACCAAAAAGAACAGGTAACACAACATGTCA 1380
K HN P KLY Y S PHUNIEKI KUDMTNTYL
K I T PN * T TIHUHTITIEKI RTWOQTTC
*P Q TEPLTITISPEKETZGQGNVNUHZ© QUVT

1381 AATACTGAGATCGCTTCAATTTCGGGTTAGTAGACCACAATAAGGACTTTTAGGACACAA 1440
K HS * RL *L GIMOQHT®K*ETGQTFTDG QT
N I VR A FNVPOGUL *RTNINU RTEFTIR RH
* $ EL STULAWDUDUZPTTIGST FOGTN

1441 TAAATGATTATCATGACTATGACAATTGGTACTAAGAAAATTAAACATACCAATAAGACA 1500
I + «+ Y Y QY Q * GHNJIKO®*NTUHNNOQ
* K § 1 T §T1I S NV MIRIKTIGQTITTITR
N VL LV S VTULWSETZ KTULTZ KV YU®PS*ET

1501 GTGTGGTAAACCAAGAACATATATAACCAGCGGCGCAGGACCTAACACCTAAGGATATTA 1560
* VM QN K Y I NTAADIGQTITSE * L
D CWXTRTTYTIUPRRTU RS SOQUPNT RY
VGG NPEQI Y QDGRGZPNU HTIGTI!II

1561 ATTTAGAAGTCAGTTCAGAATACTACTARACCAAATAAGTCCACATCATCCAACATTTAG 1620
* 1T KL * T KHUHNUPIKWNILUHILILNTYTII
N F R *DILRTITIUIOQEQNIT*TVYJYTTTF
L Db ETLD* S§ S KT * EPTTUPOQTULD

FIG.3 CONT'D
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1621 ATAACAATTTCTTTGACGAGAATAATGAGTACGTGAAATGAATCTAATACAAGTTACATT 1680
*Q *L FQE +* +# EHV X S L NUHETIZY
R NN F F S § KN SMCI KUV * I I NDL T
I T L S VARTIUVS* A S ¢ K § ¢ T + H L

1681 CACACCATTAGAACTTGTTTTAGTATAAGARCCGCAATTATTAAGAACCACATCCGTTGA 1740
T HY D QV FDYEQR™* YNIKTTY AUV
L T T I K F L I M NKANTITIUZRUZPTUPIL
HPLRSCF*IRPTTULULEUGQUHTILTC S

1741 CAACGRATTATCTCCACTAATATTATACGAAGATTTTTTATAACTGAACAAACAATTCGC 1800
T A * YLHNYTZYAETLTFTYOQSTSUQ Q?* A
€ Q KI STTITITIHTEKT®*TFTINTUVGOIKHNTL
N S LLPS *LISURTPFTFTISIKNT.LR

1801 AGCACGACTAAAACGAACGTTCAAACGTCAARCACCTCTACCAAAACATGGAAAAAATGA 1860
D HQNOQIZ KU OCTQ L K HL HNQ V K K vV
T T S I K S A L KCNTSTITI KYRK *
R A S KA QLNATA QUPSUPI KTGTIKTK 8§

1861 TCTACCARATTAAGGGGCATCAATAATAGATTAAGTCTCACCATAAAAGAAATGTAGAAA 1920
L H N L E G Y NNDIULE S HY K R * MK
* I T * NG T T I I * NL T T NEIK CR
§ P K I GRULT™* * RTI * L P I K KV DK

1921 CTACAGAGTTAAAAGTGTTCTTCARAGACTATACACAAATTTTTACACATAAAACAAATA 1980
§ T E I KV L L KOQUYTWNIULTFT Y KT *
Q HR LK * L F NI RTIUHT*F HTNQK
I D *NECSTE STIHE KT FTIHTIZ KNI

1981 CCTGTCTCAAAGTCAACGATGTAAAATATATCTCGTAATACAATTATCCAACCAATGAGT 2040
P CL KILOGQ* M K Y L AWNUHT*XJYTUP * E
HV S N * N S C K I YL MINIUPGQNS
S L TETH AVNT™®* I S C* TLULNTUV *

2041 TAAATTCAATAACCCATGATGTGAACAATTATTTTACCAATTAACCAAATTATGGTACAA 2100
I »T 11 P Y * V Q * Y F P * NT * Y WT
L KL * QTS CI KNIV FHNIZPIKTIGH
N L NNPVV STULLITULOQUNTLVMN

2101 TCTACGATCACGTGGACGATGTCCGACCGAAGAAATGGTTAATAACTTACCAGAAAAACA 2160
L H* HV Q * L S AEKGTITISHTDIEKDOQ
* I §$ T CR S CA P KK KUVIL * Q I T K K
S AL AGAUVZPQSR R * WNNTFUPUZ RIKT

FIG.3 CONT'D
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2161 TCATAGAGTTCGGTTGAAATTAAAACAACGAAATTATGGACTAATACGATTTTAAAATCA 2220
L I EL WS * NQQ KLV QNUZHOT®*T F KL
Y YR LGV KTIIKNZST* Y R TITI S F N *
T D * A L KL KT A KTIGS * a L I K T

2221 ATTATTTAAAATGTGAAAAARATTCAATARTAATCTCACACAATGTCAACTACAAAATTT 2280
*Y¥Y¥ I KCXKIK<*TTITTIULTHO®*ULOQOHTE KL
N I F KVS KIKUL®* * * L TNZGCWNTIN *
L L N *V K KL NNNUSUHTUVTSTTZ KF

2281 TCTATACGGACAAGAATTTTGATAATTACCAAATCAAACATAACATCCGTTATTCAAAAT 2340
L Y AQE * F * * HNILIKTYOQLCTYTK
F I H » R N KF SN IT* NTWNTVYA ATIILK
$ I 6TRULVILUPIKTUOQTITZ PULILN *

2341 ATTGCAATCATGTCCCAATTAAGGACCAAAACAAAATGGTACATTACGIGTCCTTGTTGT 2400
Y R * YL TLEUG QN QI KUV VMYHUV P VYV
I v N T CP * NRTIKNO®*WTTICTULTFL
L TLVP?PNTIGTPUI KTIEKSGIHTLA ATCS STC CSOC

2401 TTAAATAAAARAACTTCCGCAACGTCTTAGACAATATCATCITCTACTACAATAACTCTT 2460
F KN KQLRGQLTIGOQ®*LULILHIHEH®*Q QS
L NI KZXTFA ANTCECTFRNTYTZ YT FTITININIL
I * KK SPTASTDTTITS S SS S STTISF

2461 ACAGTTTAGAAGAAATAGTAGAATACTCATAACAGTTGGTGGATTTAGACATCTTTTTTA 2520
H * I K K I M KHTTNUD V V * I QL F F
I DFRR®* *RIULTITULUW®WIRTP FI RTYTFTF
T L DEJIXKUDDO™* S Y Q * GG LDTSTF I

2521 AACATAATATCTATTATACATGTACCCATTCACACCACTATTTAAAAAGGGATAACAGTA 2580
K'Y * L Y Y TOC®PVYTHHTYTIZEKTG G * Q *
N TNVYTITIHVHTTULTTTITFTIEKTETRIND
QI I S LI YMPULUHUPSTLNIEKTGEGTITHM

2581 CTTACTATTTTTATAAACAGAARATCTAGTCCGAACCGCAARAGGTACACGTCCATCTTT 2640
S HY FY KD KULDU PI KA ANTEUMHETLTYF
H I T FIWNTIKS®*TIULST PTI KU WTT CTS
F S LFTIQRIEKSS®*AORIEKTGHATPTLF

2641 TCAATTARAATTGCTCTTTGGACAACAATACCTCTAAGGCAGAAACTACTGTCAATTCCA 2700
L *N*RSVQQ®* PGS ETZ KT SSTIL * P
FNIIKVILTFRNINIBHIELNTIRTIRGGIEETCECHSNTL
TLEKLSPFGTTTISTIOGDI KTIVTTLT

FIG.3 CONT'D
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2701 ATACAAACTAAATCTAAGATGAAAACTACTATAAAATCCATTTCAAACAAGTCTTAAACT 2760
* T Q N L N * KQH Y KL YL KNILTIQ
N H K I * I RS KITINO®*TFNT®* P K
I NS K S EV KS STIIKUZPILTGQES SN S

2761 TCATCTTTTCCCACAATGACATCTACTAARACAACGACAACAAACACTACGATATCTCTT 2820
L L F PH * QLHNOGQOQQOI KU HHE™*TL S
F Y FLTWNJSYTITII KNSNDNTTISYL
T S F PTVTS S KT ATT QS ATISTF

2821 ACGAAATTTGAGAACATTTCTCGTAGGTCACCAACCAATAGTTCAAGCACGTAAAAATTT 2880
H K L $ K YL ADULUPOQNDIULEUHM KL
I § * VR TFLMWUHNTTIULNTCIK ¢
A XK F E QLS CGTTU®P * * TR ANIKF

2881 ATTTGAATTACTCTTACAACAAATARATAAACTACTCCGACCACTACTTCGTTACCGGAG 2940
Y V*H S HQ KNTIT QHZPOQHHTLTLTPR
I F K I LIWNWSNTIM®*IEKTIILUSTTIUFOCHG
L S L S FTT®*XNSSAUP S S ATIATE

2941 AGCATACATAACATGAAAACGATAACTCCTACAACTTCTGCAATAGTCATCACTTCGACA 3000
E Y TNUY K Q * Q P HOQULR®* * Y HTIL Q
R TH I TS K S NUILTINVFVNDTTTF S
R I YQVKAISSTSSTI LILSA AT

3001 GCTTCTATGATAACTACCACAGCAACTTCTGTGATAATTACTGCTACTTCTACAACAATG 3060
R L Y * QHHRIOQILTCO®* * HRUHILIUHOQ *
D F I S NTITUDNTFUVSVNTIUVIFTINN
S s vi1ispPpTTSSVILS S S STTUV

3061 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3120
Q HCHRHILHOQ™* QHCHR RUBHEILUHQ *
§ TVIUVIVFTIUHNNSTUVIU VITF FTINN
P S L S S§SssTTVUZPSIL S S S STTUV

3121 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3180
Q HCHRMHLIHOQ®*Q HCHIZRUHETILUHEHQ *
§S TV IVTIFTIUNNSTUVIUVTITFTINN
P S L S §$ S8 S TTVZPSL S S S STTUV

3181 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3240
Q HCHRUHIULHAGQ™* Q HCHIRUHETILUHOQ *
$ TV I VI F INNSZSTUVIUVITFTINN
P SsS L S S S s TTVU®PSUL S SS STTUV
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3241 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTICTACAACAATG 3300
Q HCHRHLHOQ®* Q HCHUZ RUHTULUHQ *
§ T Vv 1 v I FINWNUSTUVIUVI F I NN
P S L S§ S S S TTUV?PSL SS S STTUV

3301 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3360
Q HCHIRHILUHQ* Q  HCHRHILIHAQ *
S T v I VvV iIiIFINNSTU VTIUVIUFTINN
P S L §$ §8 §TTUVU?PSLS S S STTUV

3361 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3420
Q HCHRHTLUHOQ * Q HCHRHILIHQ «
§ T V1VIFTINNSGSTUVIUVIVFTINN
P S L s s S sTTV?PSILS S S STTUV

3421 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTATTGCTACTTCTCTAACAATG 3480
Q HCHRHLUHOQ®* Q HCVYRHTLSGQ*
S TVIUVIFTIUNNSTUVITYVTITFTLHNHN
P S LSS SSTTVPSILLSS S TITUV

3481 ACCACTGTTACTACTGGTTTAACAACAATGACCACTACTACATCTACTATAACTTTCATA 3540
Q HCHHGT FQQ* QHHHLHTYQTF Y
S TVIIVLNUNNSZSTTITIVYTITIUNTFT
P S L S S W ITTVZPSSTSSTISTUL I

3541 AATACTGAAACTATGAATATTTCGAGAAAATCAAAAATTACTACAGATATTACTACGARA 3600
K HS QY KYLEJZ KTILI KS®*HHR RYUHHEK
N I v X I s I F § K * N K I I DI I I §
* S K sV * L AR KTIKULZ ST * L S A K

3601 CAAACAATCAATACCAAGATCACAACTTTGTCTTTGTATRAAATTTCAATTACCAAATAC 3660
T Q * NHN * HQ FLFMNT* L * HN I
Q K NTTITW RTWNTFTCTFTCTII KT FNTIT =*
N TL* PEILTS SV SV Y KLTTILU®PIKH

3661 CAGTGGATGATAATGTGTATGATTAACAACCAACGCAAGACACAATGAACATTACGTCIT 3720
T Vv *» *» * VvV Y * NNTAWNI QTUVQTIL A S
P * RS NCMUSITU®POGQT RUHT™* K Y HL
b GV IV CVLQQNIZ RTETN NSZSTTITCTF

3721 TAATGGAAAATTCAAATTCCTAAATCGATAACTTTTATACACCAATAGAATATTCCACCC 3780
I v X * T * P NL * Q F Y TTTI KY PP
F * R KL KL I * 8 NP F I HP * R I L H
N G KLUNUL S KATIST FTIHNUDS®TILTEP
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3781

3841

3901

3961

4021

4081

4141

4201

4261

AATATTAGTTTCAARACAACTAATAAATGACTGGTGATAAGGATTTCGATAACRAAACGG

N YDFN QO QNNUV S W * E * L * Q K A

T I I L T KN I I * Q@ G S NRUPF S NINQ
*L *L KT S * KSV VI GULATILITZK G

AGTTCCACCAAAACATCGACTAAAACGAATAACCAAAAATTTGGTCAAACTATAATTACG

E L HN QLOQWNOQZ KN NTI KTILG GTOQVY * H

R L TTI KZYSIKSTIUPIK™* VL >K I N I
*P P K TASIKA®* QNJIEKTFUWUNSTITILA

CATACGATTAACCACAACARATTTTACACCAAAAAGAARACTAAATTTACCAAACCTACG
TH * NT N NUL I HNKKOQUNNULUHINUEPH

R I S I PTTO®* P FTTUE KR RI KTIU®*TITGQTI
Y A L Q HQ KPF HP K ETZ KS K KUF PFPUPIKS A

ARRCARAAAAATACCTCTATAACACAGAGTACARACATTCACACCTGTATTATACTGAGA
K T K KHL Y QTEUHIE KTYTUHVYYSE

S Q K K I $ I NHIRMNTILTSMTIUHS
K N K * P 8 I TD * T QULHUPGCTLTIUVR R

TTATCGTCGCCTGAATGGAACATGTAATGTAAAAAGTAATAAACTACTGTTAAAAACACGA

L L L PSSV KJYMVYV NI KMTIGQHTCNEKH
*Y CRV * RT C * MK * * K I VI KT
I AA S KGQVUNGCIKEIUNNSSTILIKGO QA

AAARACGTGGGGATTTTTTTAAAAATAACGACGTACACGACACCTACATTTGCAARCAGT
K K CG * F F K * Q QMUHO QUPUHTULR RIE KD

S KA GRVFFNIKWNSCTSHTIVYVNT
K Q VGLFTIZ KTIAAHA AT STT FTOQ *

ARGACATCGACAATATCCACTACTTGTTTATCTACCATTCARACARTGATTTAAATCACC
N QL Q* L HHVFULHTYTTG QT™®* * I » g
M R Y SN YTITFULTYTITTZLTEKHNTSTFTE KT
ETATTI®PSSCTISPLNTUVELUNTULSTP

ACTATTTAAACTAAAATATCATCCAATACCTTACAGTAAATCATACAGAAGAAAACTCAA
HY I QN * L L NHFTTM®™* YTZK K QT
T I F K I KYYTTISHT* KTUHRTE RIEKTL
§$ L NS K TIT®P * P I DNUILTIUDTETZKSN

TGGAGTTAACATACCAAACACATATTGTGGATTACATACARAACAATTTCCACTATAATA

VETITHNTV YTULUV * HTINZG Q®™®*LUH Y *

*RL QI TQTV YO CRTIUVYTU XKNTFTTIN
G * N Y P KHI UV GGLTHTI KTTILUZPSTITI
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4321

4381

4441

4501

4561

4621

4681

4741

4801

TTTACAACGATCTGAACAATTTCGACTACAATAACAATTAGGACGATTACCCGTATACGA
L HQ * V Q * L QH* Q * D Q * H A Y A

Yy I NS §S KNF S I NDNNTIRS I P MH
F TALSTUILASTTITULGA ATLU®PTC CTI S

GGTACCACCACCTCAACGTTTTCGATATCGACATCGACGTCCATTTTTTAAAAGATTTCT
G HHHL QL L * L QL QL Y F I K * L
EMTTSNUCPFSYSY S CTFVFKRF

W P P P TAVF A I AT AA AUZPULF NUEL S

TTGACGACGATACCAATTTAGATTTCCACAAACGGTTCATCCTCTAACAATACAAAGATG
F QQ * P * I * L HKGILUILULWNNUHK *

F S§ §S S HNFRVFTWNATLYSTITTINTHR
VAAITTLUDILZ®PTOQWTU®PS Q * T E V

GCCACCATTTAATACATTTTGTTAAGAATTATARCATCCGGGACTACGATCTGTTCTACC
R HY I I Y F LE * Y Q L G QH * VvV L H
G T TV F * TVF CNI KTIWNYARTISS LI
P P L NHL VIRILITU®PGSALTGCS@®P

TTCTGTTAGAATACAAAACAATCGTGCACGAATATTCGTAGAATTATTAATACTAACAAC
F Vv I K HKTULVHI KYAD™* Y NHNN
§ S L R I N Q * ¢ T S I LM K I I I I T
L ¢D * T KN AR AO®**ILUC CR RILULZ®* S Q Q

AAACAGATGAGAGTATAGCCGACCATATAAATCACAAGGACGACTACACAGTAATTGAAT
N T * E * I P QY I * HEQQHTMUL K

T Q RS E YR ST YK KTNURSTIMH* = g
K D VRMUDAZPTIW NILTGA ASTDNV *

GGAAGATCCACAACAACTATTTGTTCAATAGGAACAATCATTATTATTTCTTCTAAAACT

G EL HQ QY VL *GQ * Y Y Y L L NQ

V K * TNW®NTIVFILNDIKNTTITITFTF I K
R R PTTSL CTIURTULLULLS S K S

ATAATAAGTTTTTACAGTTTAATGAAGTCARCAACCATGATTTCGTAACCGACAATCTAA
Y * E F I D F * KL Q QY * L M P @ * I
I NN LF TULNZS * NNTSF COQS N S
I 1« fH * I VETTU®PVULAINA AGQTILN

TTGACGATTACATCCGGCACAATAATTTARACTCTGTCTACGTATGTTTGARAAARAACTC
L Q *HL GH * * I Q S L HMTZGCV KK S§

* § 5 I YATNNTFI KTILOCTITCVFIKIZKZQ
vV aALT®PRTTIILNSZSUV S AYUL S KIKL
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4861 ACCACTACTAACAAAACRAAGTTTAAGAAGACAATATGTTCTTCAAAATAACGARGCAGT 4920
H HHNNAOGQIKULUNI K GQ®* VL L K TIATZETD
T T I I T KN * I R RNUYILFN * Q K T
P § S Q KTEVFETETIOCSTI KNSR *

4921 ACTATATGTTAACTTATTACTGCAAGCACTAATAAACAACAGATTCTACTGATCAGAAGG 4980
HY VIS Y HREUHNNTT®* S S ¢ D E
M I YL Q I I V NTTITIQQO QT RILMHS TK
$§$ I ¢CN F L S TR S * KNDUILTI VLRG

4981 ATTTCTAACCGCAGAATAGTTATTTAAACTACAATAATTGCCACRATTTTGACAATTCAT 5040
* L NAD * *# Y I QH* * RHG=*TFQ * T
R F I PTXKDTITFZE KTINIENJVTUNTFSNIL
L S QRRIILLUNSTTILTPTTULUVTTILY

5041 AAAACTCACAGGATTAAGATAAATATATACATCAGTCCCATTTCTGAAACCAATACATAC 5100
N QTD * N * KY I YDUPYULS QNI HI
I KL TRTIRNTIYTTTU LTV FUVXTTIY
K S HGL E I * I HL ¢« P L S K P * T H

5101 ACTACCAAGAAAAATATTTCGTTGACAATTAGTTCAAACACAAAATAATCGATTCTTCTA 5160
HHNJIKI KYULILOQQ®* DILIKUHIKTITL=* S S
T I T R K I F C S NI LNTN®* * S L L
§ P E K * L AV TUL *TQTI KN AILTFI

5161 TCTACAAAACGAATGACATCTACCACAATTAARAATTTAGATAAAGAGAATGACATCCACT 5220
L H KA * QL HH *~ N * I * KE * QL H
Y I N Q K S Y I TNII KT FHRINZU RIEKSTYT
S T K SVTSPTULIXULDTIET RV YVTTP S

5221 TCAAAAACCATTTTATGAACCATTACAAAAGACACTACCGTAACTACAATGATTCAATTT 5280
L K QY F V QY H K RMHHCO QH®* *» T L
FNKTUV FYKTTINIETTI ANTINSTIL *
T K P L I § P L T KOQS P M S TV L N F

5281 CACATCACTAAAAATACGGCTATTTTAAAATATAGTCATACTTTTAARACAGAAARTCGACT 5340
T Y H N KHUR Y F KTIDTUHVFNTIKTLQ
L T T I X I GTIVFNZ* I LI F I QR * §
HL S§ K * A S L I KY * Y S F KDIKA A S

5341 ATAAAGACGACATGTTTCAAGTAAACCCAAACTAGTCGTTGTTAACGAACGAATAATATT 5400
Y K Q Q V F NMQTOQDAVTIAZQI KT NY
I NR S Y L T * K P KIULULULUGQIKSTII
I EA TCUL ENUPNS * C C N S A * *~ L
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5401 AAARAAATTGTCATACATTTACCAGACATCAARCAATTGCCAGGTAAAAAAAGAARACTTGT 5460
N K L L I ¥ I T QUL Q * RDMUEK K K ' Q Vv
I K *CYTUF FU®PRYNNUVTMWI KT KT RIEKTF
K K VT HL HDTTTTULUPOGNIKTETZKSC

5461 CAGAGTATTATTAACAATACACTTACATCGAACAGAATACAACGTCGTATAATTAGAATT 5520
T E Y Y NNUH S HL KD * TAA AY * D +
L RM I I TTIMHTIVYSTU KU HO QILMNTIK
b #*# L L Q *TFTA AGQRTINTZGCTCTIULR RIL

5521 TAAATTATTTACCGTCACCGTCCTTCGTACCATACTTAAAGCACGACCGTCTGGTGTATC 5580
I * YIATA APTILMTUHTIZEU H GQOC CUV VY
F K I FPLUPLVFUCZPTIFI KTSAS WM
N L L HCHCS AHTYSNU RATPILGTCTL

5581 CAATCAACGAGAACAARATCGATTTCCAGTAAAATTTARACTACTTGGTAGTCTACGATG 5640
T L Q E Q KL * L DN * I Q HVMIULH *
P * NS KN * S5 FTMIEKT FIKTITFUW®=* I S
N TARTI KA RARLUPO®* KILNS S G D S A V

5641 ACTARAATAAGCACAACARAACTTTGTTCGACTAAATAGTCCACGTTAAACACTTAATCT 5700
Q N * EEQ KS VLQUNTITLEHTELTEKTEHTITL
S I KN TNNU QTFTLSTI G * T CONTTF *
$ K I RTTJZ KTFC CHATST KXDTPA ATILII QS SN S

5701 TGAATAAACACTAACACCATAATTTGTTCTTTCAGCACAACCACAACTACGACAATACGT 5760
vV * KHNHY * VL FDHOQHGQTEHOQ *
F XN T ITTWNTVFULVFTTMNTNISGSNH
$ T Qs QP ITLCSILZRTU PTS S ATTIC

§761 AAAACCATGTAATCGTTTCTGACTAGAAAAATTACCAATATTCTAACCGACATTAACACG 5820
N O YMILIL S QDK * HNVY S Q S Y N H
M KT C * CL $TIK I KZITTIULUNA ATTIT
K P VNAFVSRI KTULZPOZ*LTIUPQTUL QA

5821 TCCATCTTAACAGGTAACATGATTTAACTTACATGGTAAAAACTAAACAAGATTATGAGG 5880
L ¥YF Q GNY * I 8§ HV MU K S KN * ¥ E
C TS NDMT S F QI Y W IKQQNTHR RTI S
P LI TWOQUVLNTFTGNIZKTIUGQETULV G

5881 AGACTCATTCCTAAATGGACTACTACAACAACGTCGATTGTACAAATACCCACATCCACA 5940
E S Y PNV QHHOQQL * CT* P HLH
R QTULTI * R ITINUNTUGCSVHI KU HTTYT
R L LS XK G S STTAALMDNTIUPTUPT
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5941 TCCGGTAATATGTGTAAACTTTACACCAAGTGGAATGGTTGTAATACTACGAACATCACA 6000
L GN Y VNS IHNVIEKGVNUHUH I K YH
Y AMICMOQPFTTT®*RVLMTITISTST
P W * V CKFHUPEG™* WC * S A QLT

6001 ATTTTTTATATGTCCACAATCACCAACAAATTGACTGACGARCATAGAATTTTTAAATTG 6060
* FP I YL H * HNUNULAOSSTUD* F NL
N F F I CTNTTT™* S VAQTI KT F I *
L FYV-P TLUPOGQKV S QKYRULTFI KV

6061 GGTCTGAAAATGTAGATACAACTGATTAATARRAAACCTACTACAACTTTACCAACGAAT 6120
G § K * M * TS * NNKUPHUHGQTFUP QK
G L § KCRHOQS ITI KOQTITINTFHNS
W V KV DTINUVIL®*IKIEKS S TSI TA *

6121 ATTGGGACTAGAAAGTGTTATAATAACACTATTACCATTCATAATATGTTTTGGATAATA 6180
Y GQ D K VI NNUHYHYTNTYTL LV v #
I vRIIXKOTS*LTITITTITITIULIXTII CUF RN
L G S RECY™* QS L PLY * VF G I I

6181 TTTCCGAGTCAAATTTGGTAAACGATTICAACTGCCACAAATATGATTGAAATTCAATCA 6240
L P ET* VMQ *L QRHIKY * § +x T |
Y L S L K F N KS FUNUVTNTISUVI KL *
F A * NLGNALTSU©PT** VL KULNT

6241 ACCTGTACTATAAACACGAGTTAACTTACTATTCAATCCAAAATTACATCTAAACGGCAA 6300
Q VHY KHE I S HYTTULWN* HULNA AT
N S MINTSTILOQITIULO™*TIKTIUVYTIOQR
P C S I QA * NF SLUNWUPIKUILTSI KGN

6301 ACAACTCATGTTTCATTGTCAGACCGGACATCGATGACCACTACAACAAAACCGTAGACT 6360
Q 0T CULULULRAQTLT™* QHHOQI KUPMDZQ
K NL VF Y CDUPRYSSTTIDNNAZGQTCHTR
T $ Y L TVTQGTA AV ZPSTTI KA ATDS

6361 ACTAAATATACACTTTGCAATAAAATTTCCTACACTTTGAAAACCATTCGGACAATAAAC 6420
H N IHS VNN LIHUFI KOQYAQQ * K
I I *# I HF TTI KV F STV F S KTULIZ RNN
$ K YT F R * KL PHS V KZPULGTTIOQ

6421 CAAAACAGTACTACTTCGTAGTAACTTAAGAGAATGAATAAAATTATTTGGATCAAAATT 6480
T KD HHULMMSNE * KN * Y V * N *
P X T M TI F C* Q I R K S I K I FRTK
N Q * S S ADNVFERUVT®* KL L L KL
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6481 TAGACTTTTATCTATATCACAAAACAGACAACTAAGACATAGACTCCTCAGTGTTCCATT 6540
I Q F Y I YHIEKTAGQOQNOQTIUGQZPTUVLY
FRFI S ITWNUOQRWNTIRTYRTILILG®*ILT
D § F L YLTXIKDTSE ETUDS S DU CUPL

6541 ACACCAATGAAGACAATACCTTAGCGTCTAATCATGATTTCTCCAATTCAATTTCCCACA 6600
H P * KQ * P I A S * Y * L P * TUL P H
I H N S RNUHV FRIULNTS SV FILNIL®*TULT
T TVETISDCIULVLSTIULWNTFUZPT

6601 ATCTTTCTGACAATTTTATCTTCTACGATAATAACAATTACTACTTTTATCAARGATAATT 6660
*F §Q * FLLH* * Q * HHFTYN * *
NS L S NP Y FI SNUNWPNTITIUPF®TITR RN
L FvTULISSAITITULS S FULETIL

6661 CCAACAATTTTCAAATAGAAATCAACTACAAACCCTATACATAAACTGTCCAACACTAAT 6720
P Q * F NI KILIOQHI KU®PYTNSTILNHN
L NNF T * R * NI NUZPTIUHIQOCTTI
T T L L KDKTSTQS I Y KVPQ S *

6721 ACAACAAACCCAACGATTACTTAACAGTGCGGATCAATTTAGTGGTTGTCAATCCCTTAT 6780
HQ KPQ*HTITUVGTILT* I VTILLS*PI
I NN PN S I FOQ*AT*NTF*WCNTPF
T TQTATLSUND RRTILDGVYVTTULS Y

6781 ATATGCTATACCATAATTTGGATAATGATATGGATATCTAAACAATACAAATTCTCTACT 6840
Y VI HY * VvV «~ +« +« y +« [, NT I NL L H
I Y I TNV FRNSZSYURYTIQ* T+ S 1
I RY P I L G I VIGTIS KNI HIEKTULS S

6841 ATTAGTTTGAGAAAATCAAGGATTTTAAARATTTCGTTCTCGATATCTTARAATACCARA 6900
Y D FEKILEO™*PF XK +* L L L * L I KHN
I I L 8K * NRFDNI KV FUCS S YUV FI KTIT
L *VRKTOGILTII KULA AL ATISNS*+* p K

6901 AAACTTCACCAACAAATAAATACAAAAATCAAATAATGTAAAATGTTTACTATTTTGGTA 6960
K § TTT* KHIK * NI VN *LHYF W
K QL P QKN NTIWNIEKTO®*®*MIZKTCTITITFG
K FHNUNTIOM*TI KTELI KNTZGCIKUVF FSIL VM

6961 AAAAATATGATGTCTTTATCGAAGATTCAAATGAAAATTAAACAAAACAAACCGAGAATT 7020
K K'Y * L FL K * T * K* NTI KNP E *
N K I S CF Y SR RULKS I KTIOQIKTUGQSK
K * v vV S I A ELNVYVIKTULIKNU QI KA ATRL
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7021 TTTACGAARAGTCTGTAAATCTACCTCATATAAATATTTTCCAAAAGAACARACATCGGTG 7080
F HKESMOZ* I S Y I * L L NEOQ Q L W
F I $s KL ¢ K S PTJYIKYFTIKIKNYG
F A K * VNILUHTILTINTITFUPI KU ERTTA AUV

7081 ACACAAAAACAAAACCAAATTAAAAAACATATATTITACAATAAAAATCACTGAAAATAGA 7140
Q T KT KT * N K T YL H * K * H S K D
S H K Q K P KI KQ I Y I NNZIKTUVKTI
T N K N Q N L K K Y I FTI KL S K * R

7141 AGGATTATAATCACAAAAAGGATAAAAACACCCTTCTTAACAATACACCTATTTCCGATG 7200
E *+ Y *H KE * KQPFF Q * T S SUL P *
K R I NTNI KR RNIKUHS S NN BHUPUVYL S
G L I L T K G I KTUZPILTITTIHTITF AV

7201 AAAACCAAACCAATGTTAAACACTAAAAATAAGATI‘CAATCCACATCCAAAATGTTCAGT 7260
K ¢Q NP * L KHNI KN*TULHULUN * L D
S KT QN CNTTIIKTIURIL* T YT X C T
K P KT VIQSK* ELWNUPTUPIKUVIL *

7261 AAAAACATTACCATCAAAATATACACTTAACACAGTAAGACCAAAACTATACAACCTATG 7320
N K YH YN * I HITTUDNAGQI N QY YTTU®PY
M K T I TTK Y TV F QTMRBRTIKTIUHGQI
K Q L P L K I HS NUH * E P K S I NSV

7321 TATACGTCGATATCTAAAACAAGTCATACTTCATCTATCTGCACAAAATAAACTAATACA 7380
M HL * L NQ ETHULTLYV HZE KTIOQNH
¢ I ¢ s$ Y I KN LI FY I STNO®*IZ KTITI
Y AATI S KT * Y ST SLRTI KNGS * T

7381  ATCAAATCAGTTTAATTAACAACTTGAGCAATAACCAATAAGTAATATGTGTCATACCAA 7440
* N L * I L Q QVRS* QNNMICLTIT
M T * DF * NNFENUNTTIG®** V CY P
L K TLWNTITSSTTIZ®PO®*ENTYVTVTHN

7441 AATAGGTAATAAAACAGAATAACCAAATGTTAATAAATGATGTACCAACGGACTAMACAR 7500
K DbDMTIIKDS®™* QN VITITU®* *MTA AOQNT
K I W * KT KU NT®*®* L * K S CUPOQRTIQ
*66 NN QR TIPIKUCNUNVVHNGSIKN

7501 ATACAATCTTTGATACGTAACCAACTAATCTAAATAACATAAACATCGATTATACRATGG 7560
* T L F * ANTS * I * g I QL * Y T V
K H * F S HMP QNS SI KN NYK Y S I H *
I N S VI CQVNTIULNVNKNTITNTA ATLTITNG
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7561

7621

7681

7741

7801

7861

7921

7981

8041

ACGAAAACAGAACAACGCCAAAATATATCAACAATGACGATACATATTTCATCAACCARA
Q K QRTATI KV YULQ* Q * T YULILOGQN

R 8 KD Q QP XK I YNUWNSSHTITFTVYNT
A KT KNZ RWNT®* I TTVATITYULTTU®PK

ATAATCCGTATAACAGATACCAACATTATTTCGACCAACAAATAAAACAATATTTGCTTT
* * A Y Q RHNUY YL QNWNTIZIKNYUWVTF
K NPMNDTITTTITFSTT™*KTTITF S
I L CIT+* P QL LAUPIO QI KNUGT™* L R P

ARCATCACAAGCACAATTCACATCATGATAACAACCACCACATTAAGCAATAATACTATA
N Y HEH * T VY Y * Q Q HH L EWNNUHY

I TTWNTWNULTTSNUNTTYWNTTITITI
QL TRTULHTILVYVITU®PU®PTTIU R* *+ 8§ I

ATGACGATTACCACCATGACCAAAAACACAATTTGTAGTTACCTTAACAAAATTAACGGT
*Q *HHY QNI KH* V DI S NN+ N G

N § § I TTJSTI KTNVFMTILUPTITI KTI A
VALUPPVPKOQTULGC®*HTFO QI KTULOQW

AAGAARATTTGGTCCATTGTGAAAATATTGACATCTTCGACGATATCTTGAARGATTTCT
N K # V L Y C K * L Q L L Q * L V K * L
M R K F W TV S KY S Y F S S Y F KU RF

E XKL GPL UV KTIUVTS S AA ATILITSSTETLS

CGAATTTGCTGGACATTTAGGTTGACTACGAAGTGTAATACATCAATGACTATAATTCGT
A * VYV QLDULQUHIKV VNI HTIL®* Q Y * a
L K F S RYIWSTIS*MIJYNSTINIL

S$ LRGTVF GV S AECT*TTUVSTIULC

TCARCCAACATACTACGCARACAAGATACTATCTCTACCTGTCGCACRAATGCTACTACA
L Q N Y S ANTR RUHYILHUV AHI KT RIUHH
L NTTHHTAGQETIISTISULTNUVUVTITI
T P QI I RKWNOS*SULSUPCRTS®*S S T

ACTACGATCAAATAAACATCTATAATTATTAGACAATGTAAGATTTCAATTTCAACAAGG
Q H *# NI QL Y * Y DTUVN * L * I Q E
N I 8 T * KY IUNTITIQ* MRV FNTFNN

§ AL KNTSIULULZRNTCGCETLTULTTOG

ATTAAACATACATCAACATCATCTCTCACTACGACTATCTCGATTAAAAGACTTACGACA
* NT HL QLULSHHOQTYTLS*NTESH Q

R I QI YNJYJYULTTISTISSTII KGO QTIS

LKYTTTTSTULSASTELA ATLT KT RTFEFA AT
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8101 ACACAAAATACGTGTTAGTAACATATCCGGATATAATGAACATCTCTTTTTCAATTAATG 8160
Q T KHVIMTYA®*TIUVQLCFTTL *
N HKTIUCLO®*OQTIPRY™* K YVPFPTIL * N
T N *A CDNYULGTINZSTSUL FNTIUV

8161 ATGTCGAACATTACCATAGAGACATTGGGTCTGATACAAACTACAAATACAACTATGAAA 8220
*L K YH Y R QLG S * T Q HKUHOQ VYK
$ ¢ s T I TDURYGULSHEKTINTINTIS
v aQL?PIETVWUVINIST®* TS V K

8221 ATACAGAGTARAACTACAACTATCTTTCTCAAAATTATTAAAACAATTGTAACGAGTACG 8280
* T E N QH QY F S N * Y NGQ * CQEH
K HR MK INTISILTI KTITIIZ KNV UVNSM
I D * KSTSLPFTILI KTILTELZEKTTILMA* A

8281 AAGAGAATCTCTCCCACACGTTAATCTTTTCCAAAATCTATGAAAACACCCTACACATGC 8340
K E * L PHAIULTFUPI KTULYI KO Q?PTIHUV
S RK SLTHULO™* FLN*I.S KHSTY
ERL S PTU CNS ST FTI KISV KTU®PHTR

8341 ATTTACAACAAGGTAACTAAGTCTACAACTTTGTTCTAAATAATGATTTAGATACTATAG 8400
Y T NN W QNUILHUO QT FILTI * *« & 1 + g I
T F T T GG NI * I NF CS KNS F RHY
L HQ EMSESTSVLNTIUVILDTITID

8401 ACGTCATCGACGACCAAACCTTAAATCACTACTTTTAATATTGTTARACCATGGATGTAT 8460
Q L L Q QNP I * QHTFUNJYTZ CNTPUV*M
R CY S STOQFIKSTIFTITIUVTIOQTYT RC
A T AAPKSNUVSSF *LILKTGTV Y

8461 AAATTTCTCACTATTATAACATCGACGACTARATCCACAAGAATATGTCTTACCACGATT 8520
N L S HY Y QUL OQOQNULUHE™* V S HH *
I *+ L TTITIWNYSSTI * TNJI KT YTULTITS
K F L S L ITAASI KT PTU RTITCTFTU PA AL

8521 CGTACATGTCCCATTACARCGATTCCGTCGATTATAAAGAACATATACCAAATAACTACG 8580
AAHV P Y HQ * PL * Y KIKZYTIT<™*QH
LMYLTTINSILOCSTINU RTYU®PI KNI
¢ TCPLTA ATLA AALTIEGQTHNTIS-A

8581 AAAATTAGTTGAATCACGACTAAATGTCCTATTTAATTTTTTTCGTACACAATTTTGACC 8640
K * DV * Q QN VAY I LFULMUBHET®*TF Q
§$ K I L K S I * L MTF*FPF CTNTF S
KL *S VAS KT CCLNTFTFA AUHTULUVTEP
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8641 GAACTTCAATTTTAACTGAAAATTATTCGTTCTCCGTTCACAGGGATAAGAATGTTGTCG 8700
$ 8§ TUL I S K * Y¥YALUPULUHG * E * L V
A QL *F Q $ KILULILGCTUDU RNIKTCECSTC C
K F NF NV KLILUGCSALTGTEIRYVY VG

8701 GAAAAGTGAATTTCCTCCACAACATAACTCATTARACAATATATATAATARARARACAATC 8760
R K V * L L HQT1I S YNTTI VY I I K Q *
G K * K F §$ TNY QT TIOQQ* I Y * KK KN
K E § L P P TTWNILTULIKNTYTINNIKTHL

8761 AAATTAGACAAAATATAATAACACCCGAAATAACGGATGTATATCACAAATATTCAGACT 8820
N L RN~>* I I TUPI KTIA AS®*WMYHE KTYTQJQ
T * DT KY * QP S * QRCITNTITLR
K I 0 K I NNUHAIKWNGUV YL T * L D S

8821 ATAAGTAAACGGACGAATACGATCAAAATTTCAATAACTATTACCACARCAATCTCTATA 8880
Y ENA QKU H *N*L * QY HHOQT®* UL Y
I N M QR S I §TZ KUVPFPNWNTITITNIDNSGSI
I » K GA * AL KL TTISILZPTTTILS I

8881 AAGTCAATTACTAAATACAAAACGATTATTTAAAAAGGTTARACTAGTTACCATACTCAG 8940
K L * HN I NOQ * Y I KGI O0ODTITHT
N * NI I * T K S I F KEULJIKTIULUZPTIL
E T L S KH K AULULNIEKWNGS * HY S D

8941 GTGAAAACCCAGACAAATGATAGTATTAAGATACCTAACGGGATAACATCACCGTCAATA 9000
W K Q T Q K 8 D YN * P NG * QL P L *
G S K P RNV IMTIU RUHIARINIYUHTCN
VK#?DT* * * L ETI S QG I TTA ATI

3001 CCTACTTCTATAGCCAAGATGATACAAATTACAAGGATGATTTCAAAACTCTGTACCGAA 9060
P HL Y RN®™*™* T « HE * ¢ L K § V H S
HIFIDTW RS SHI KTIWUNRSUP FNIGSMA
§ § S I PEVINILTG GV VULTI KTULTGCUPK

9061 AGTACAAAATGTAAAAAATTGAATACGTARACGATCACTATCACAAGTCACGATATGTGG 9120
EHK VNI KTLI KHMOGQT®*H Y HETS Y V
KMN™*MK-®* S ICKSTTITNILA ATITC
* T K C K KV * ANAUL S LT * H * V G

9121 TGTATAAGTCTAAAGAATATTACTAAAAATACGATCACCAACACAAAATAGTAGAAACAC 9180
VY E S KK Y HDNKH * HNUHI KTIMME KT
W MNILWNRTITITIIKTISTTTN* * R
¢ 1 +* 1 E * L § K * A L P QT KDUDK H
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9181 ATGATACAAATTTTCTCCACTACCATGTGGTGTAGGAATAACAATAAGTCTACCACARTA 9240
Y * T * F L HH Y V VDI KNNNTILHH *
T S H K F S TTITUZ CWMPRITTIO®*TI TN
vV I NLUL PSPV GCG*Q * E S P TI

9241 CTTCTTACGAAGAAACATATGTAGAAACCAAGGTGTATGTGCAATATCGGAACGATTAAG 9300
§$ S H XK KTJYMIK?PEV YV NYGQ * N
HLI S RQIU CRU QNUWMOCOCTTIA ATIKSTI
F FAEBEKYVDI KT GT CVU R * L RAULE

9301 ATTACCAAAATATTCTAAAGGACTACAATAATCACTTCCATAACATGCATAACATICTIG 9360
* H N * L I EQH * * HL Y QV Y QULF
R I T K Y S KR INNTUVFTWNUZYTWNTYS
L P X I L NGSTTIUILSUPITRITULUV

9361 CGCGAGATACTGAATAACATCTCACCCACGTACACTTATGCGGCTTCTCCCATATACAAA 9420
A S * § KNYLPHMHEHTIURIUBRILTEYTIN
R A RHSITSHTTCTT FVGFULTUYT
R E I V * g L TP A H S Y A 8§ 8§ P I H KX

9421 ATTAAAATTATCAAGGACCCAAAACTTATTACTAATAATATCTTCATACGGACCTTGAAA 9480
* N * Y NRP K S Y HNNYF YA QF K
K I K I T GG P N QI I I I I S THUR S S
L K L L EBE QT KV FULS * * L L I G P V K

9481 AACACCATCTCTAGAAARACTAAACAAAATAGTTAAAAAATCATCAAATTAAGCAGGATA 9540
K HY L DKQDNTK KU DTII KT®* Y NTULED *
K T TS I K K I Q KI L K K TT * N TR
Q P L S R K S KN* * N KULULIEKTIUZRGHTI

9541 TCTAAAGAAAAGAGAATGACGATCAAGATAAAAACCTCGATATARCCGATATCAACAACA 9600
L NRKEO®* Q *+* N * K QL * I P * L Q Q
Y I E KR K S S TR RWDNIKS S Y Q S Y NN
S K XK E RV AL E I KPAINUZTITTT

9601 GAACCARAAAATAATAAATTATTTTGAATTCGCACGAARACCTCTAATATGATCACAACA 9660
R P K K N NL L V * A HKQULWNY * H Q
D QNI KTII * Y F KILTSK S 1I I S TN
K T K * * KIF S LRAIKU®PS * VLTT

9661 TCAATATTTACAACAACAAACCACATAATTAAAAGAATACGAAAAACAAAAAGTTCAAAT 9720
L * L H Q Q KT Y *«* N E * A KQ K E L K
Y N Y I N N NP TNTIKI KU HIKIEKNK LN
T I F T TTOQH I L KRI S KTIK * T *
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9721

9781

9841

9901

9961

1Q0021

10081

10141

10201

AGGATAAACACGTACACAAATACGAACAAAAATAAAAATACATTGTAACATAAAAGGARAG
D * KHMHKHI KNI KUNTZEKTU HTILMTNE K

I R NTCTWNTISTI KTIIZ KTIVYCOQ 1 KR
G I Q AHT* A QK * K * TV N YK G E

ACTTTAATCACATTAATACGTAAACGTTACCTAACAATACATACCACGATATTACGGAAA
g F * HL * A NATISOQ®* THUH * L A K
R F NT Y NHMQUL P NNUHTITS Y HR

§ I LTI TICCKU CHTITTIVYU®PATITIGK

AACCAAAACACAGTGTATACATCGATACCAATAACGTTTGGTACAARATACCAATAAAAG
K T X H * M HL * P * Q L GHI KTTITTIK

K P KTD CTI Y S HNNUGCUVMM®N *« p *« K
Q N QT VY TATITTIATFWTE KHWNNE

TATAACATCCTTTTAACCACAATTACATACATCACTATCATGTAAACTTCTTTGTAGAGA
M NY S FQH* HIYHYYMOGQTULTFME
* I T P F NTNTI Y TTTITTTCI KT FF CR

Y Q L. F I P TLTHTULSULV NS S VDR

ATGATGAAAATACTAATGATTTCTAAGAATAACATCTAATTTCTTAAGACAAAGACTACA
* * K * s * ¢« L N X N Y I L § N Q K Q H
K § S KHNSFIRTIT S * L I RNIZRTI
vV vV KIIUVLSE™* QLNTFTFUETEST

ACGGATGTTATCTATAAACTCAAACATATTATTCATAGCAATGATATCACCATTTTACCT
Q R C Y I N S N T Y Y TDNS Y H Y P P

N G VI SIOQTOQTITIULITUVITTTFH
A * L L Y KL KYULILYUR™* * L P L I §

ATGACGACGGATATCTCTTCGCCGCACAAGAGTCAATCGATTTCGATACCTTTGTAAATT
Y ¢ QRY L L PTDNETUL* L * P F M *

I S S G I S F RRTRULOT* S F S HFCK
VAA* L §S A AHE®*NATLATISVNTL

AGTGTTATTACCATTACTACAGAATATGCTTCCACGATCTCGTAGACAAAGATCTAGAAA
D C YH Y HHRTIGVEST ®*TLHMSO GQEK=*HMEK
I VvI I TIIDOM*VLRERTCTCTR RNTERTCER
* L L PLSTTE KTYTW®GGTYVA ADTTETYWTDK

AAACGTTAGTCCATAACATTTCTACCATAGAGGATGCAGTTTTTAACTTGGAACATAACA
KA I LY QL SUPTIUET®*TIULTFQVIKYQQ
K QL * TN YL HYI R RIRT®*F FUNTFU RTN
K ¢ D P I TV F I TDGVDF I S G QI T
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10261 ATCACAATGAATACCATCATACTGAAACTTACCAAATACCAATCTACTGTTTCAAATAAC 10320
* H * K HY Y S KS HNITTULHTCTULI KN
N T N S I TTH S Q I T« P * I V F N I
L T Vv * P L I V KF P KHNS S LT * Q

10321 AGGAGCAGTACAATATACAAGTAGGAGATTATACTTGCTTGGACTAATAAGACGGAATAA 10380
DEDUH* I NMEPRT®*ZYSRUYQNUNG QR R I
TR TMNTYT* GRTIHTVTFTZ RTITITZ RTG*
G R * TIHTETDTETLTITFSGS * EATEKN

10381 CACATCTCAATGAGATCCACTAAAATGATATTACAGACCAGCCTACTCARATTGTCAACA 10440
T Y L * BE L HN®* * L T QDS S NILILOQ
Q T S NS * T1 K S Y HURTUPHT* CN
H L TVRU®P S KV I IDUPU RTITULIZEKUVYVTT

10441 CAGAATGGTCTACGTCCCGACAGTTGAACAAAACTIGTCAGAGARATGTTTTAGGAATGTG 10500
T K G S A P S DV Q K SLRIEKVUFDIEKC
HR VL HL ATULI KNG QT CDU R®* L IUZRUV
D * W I CUPJQ* S TI KUV TEIZ KT CTF FG G * VvV

10501 AGGTTTTATATGAAAACCATTACAATTTGGACCACTTTGAAAATGACAAAATCGACGCAT 10560
E L I Y KQYH* V QHTFI K T* Q KULOQT
S W F I 8 KTINVFRTVFSKSNT™* S R
G F YV K?PLTTILGZ®PS SV K VT KA AH- ATY

10561 ATTACCGGCTGGTGTTCCCCGTAAAGTACAATGATACGCATCATCAATATGATAATTTCC 10620
Y H GV VL PME H *» * A Y Y N Y * *= ],
I I A S WL PCIKMUMNSGSU HTTTTISNF
L P RGCPANSTS*TVIRILTLT®*V VTITL?P

10621 AAGAAAAAACACACCCAGTACACCTAGACAACCAATACATAATTGTCCACTATCACAATT 10680
N K K THTMHTIOGQQOQNU HTITLTLTEHZYH *
TR KXKQTU®P *TSURNTTIZYS®*¥CTTITN
E KKHPDHEDTTEP*TNUVEPSTLT.L

10681 CAAACATATATACGTAGTTAATCTCGAGTCATGACCAACAGTGTGACCGTGACTAAAATG 10740
T QI YADTITLAO®*YQNUDTG C COQCOQN =*
L XY I HMUL * L ETSTTUV S A S I K
N T Y I C* NS S L VP Q * V P V S K V

10741 ACCATTAAAAATACCAGGTATATCTCTACGAGTTCAACATGTCAACGGTCAATTCCTGAT 10800
Q YNKHDMYULHETLUG QVTA ATL* P 3
§ T I K ITWTI S I SLNJVYTULGQUWNLUV
P L XK *PGYLSAO®*TTT CNGTTULS S *
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10801 GCAGGTCTGACAATTACAATAACGAACCGAGATACGTCGATATGAATTATTAACACGAAC 10860
R G S Q * H* Q KA RHIL®*V * Y NUH K
VDL S NI NNSPETIOCSYIKTITIT S
T W v TLTIAOQS * AAI SLLQADQ

10861 CAAACATGTTTTACTACAAACAAGATGACTTCTAAAATTACAAACCCGATACCGTTTACC 10920
T Q VF HH KN * QLN * HK P * P L H
P K YL I I NTUR S F I K I NP S HC I
N T CPF 8 T QEV S S KILTIOQA ATIA ATF P

10921 AAAATCGGTTCATTTTCGTCTAGAACAGAATCTACGAAACCGAAGTTACTGTCCACAAAG 10980
N * 66 L L L L D QRLHI KUPKILS L H K
T K AL Y F CTI KD * I S Q S * HCTN
K L W T F A SRTI K S A KAETIV P TE

10981 ATAACTTTGAAATAACCGACGATAATTCGCAGATATATACCCTARAGTTCCAGCAGTTTA 11040
*Q F XK I pPpQ* * A DIYUPTIEULDTDF
R N F S§ * Q S§ SNILTO®*IHSKILTTL
I §$ vV X NA A I LRI RY I PN * P R * I

11041 TGATCCTTCAACATGAARACTTCTACTTAACCGTGGAAGACTGCAAATAGTTGTTAACCG 11100
VL FUNZYJZXOQLIHTIZPUVEKG OQTRTETDTYVTIBP
Y * STTSU KT FTIFOQCRTR RUVNTITLTLQ
S P L QVEKSSSUNAGTETSTT®* * CNA

11101 ACCACAATTTAACGTTAGATTTTGTTTITTCTAAATAATTTCTTTGTTAAATAACCTAARA 11160
Q H * I A I * F L F I »~* L FL KN S K
S T N F Q L RF¥ CF S KNV FFUCWNTIUPN
P TLNCDIULVF LDNITULSUVI *» Q I K

11161 CTATAGATGTAAAAACAAATCAACATATTAAAGACGTAAACAATTTACCTGATATAAATA 11220
S I * M KT * NYULIKAGQMGQS™* I S * 1 =«
Q YR CK Q K TTJYDNUZRTGCIEKNTFUPS Y K
I DV NI KUNILWOTITIEA ANTIULUHUVYVTINWNTI

11221 CATATAATTATGTGTATACTAACCACAATGTAATACACATGAAACARAACAATCAAAATA 11280
T Y * Y VY § QH * M I HV KNGQ * N *
H I NI CMMHNTNUGCG®*TYKTIE KNT K
Y I L VvVCI I PTVUNUHTSOQZKTULIE KTI

11281 CTACAATGATCAATTTGTATTCGTAAAAATAAACTGATACATATATTAAGGACATGAGAC 11340
§ T v L * VY ANJIKNSOZ®*TYULUET GQVR
H H * * N F MULMIK I Q S HTI Y NIRYE
I NS TULCULCIKT®* K VI YTITIGTS Q
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11341 ATGGAACAAAATACATTTAATAAATCAACAAATATTCCTTCCAAAATCTCCAAAATGAAT 11400
Y R T KHLNNILGQIKYOPILNT* L N * K
T G Q K I ¥ I I * NNTIULVFTIKSTIK S
V KN * TF * KTT * L 8§ P KL P R V *

11401 ACAGACCGAGAGTATAAAACAAGGACGACACTTAAAATGAATACAAATACTTCATAAAAT 11460
HRAPRMNGQEU QO QSVN * KHIKUHIULTIK
I D PE*I KNRUGSHTII K STINTITF YK
T Q S E Y KT GATUF KV * T « § T N *

11461 ACCAACATAAAATACACAAAAACGATAAAAATATTGATACGTATCATAATTAGTACTGTA 11520
H N Y K IHI KU QS®* K * L * A Y Y * DH C
I T TN * TNIKSNI KYSHMTNTIMMYV
P 0 I K HTKATIKTIVIOCLTEITUL * S M

11521 AAAAAGAAACTACAAAAACCAACCATCTTATCAATGAAATTAAAGATACACCATAAAACC 11580
K K K S TIKZPOQY FUL * KL K*TTNQ
N KR QHIKOQNTS Y NS * NRHUP I K
K E K I N KTTUPUL I TV KTIETIWUHTY KS?P

11581 CAGCTTAAATCTTCTCCTACAAAACAATAAATAATGTCGGAAAAATCCATGAATATGTAC 11640
T S NL L P HKTI * * L RKILZYIZ KT TYM
P R I * F L I NQ * KNI CGIK* TS I C
D F XK S S S TK KW NNTIUVAIKIK?PV * VvV H

11641 CTGGTGATAAAACAGTAATCGATATCGTTTTTAACAACGATTAACCAACAGACAATTATA 11700
S W * KTMUL®* LLFOQO Q®*MNTTOQ * Y
PGS NQ * * S YCTFWNNZSTIZPOQRINTI
VVIKDUNAIAPFTITALUGOINDTTLI

11701 TAAAATAAAATGTCTACATGGAATATAATTTAACTAAGAGAACTCAATGAATAAATATCC 11760
I KN *L HVY KY * I S ER SN S TI * L
Y K I K C I YRIWNVFOQWNEIUGQTUV * K Y
N * KV $ TG * I L NIRIKUL®™* KNTIUP

11761 CATATAAAATAGAACAATAACCCCTAAAAAGAGAGAAAATTTGTCACAAAAATCTTACGG 11820
T Y KI KNUNUPTII KR REIKTILT CHTEK™* F A
P I N * RTTI P S KEURIK®*V TNIK S H
Y I K D Q * Q PN KZEZ RIEKPFPULTIEKILTIG

11821 ATACCCACAAATATTAATATTTTARAGACAAGTTCTTAACGCAATATACTTACGATTACC 11880
*P H K YNYUVF KQ E LI ANYSH™*H
R HTWNTTITIUPFNURINILTFIOQTTIHTISI
I T * L * L I ET* S NU RO™*TITT FATL P
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11881

11941

12001

12061

12121

12181

12241

12301

12361

GAATGCAGGTGGAGCATTATCAAAACTCCGATAAAACAATTTARATTTTGACGAACCTTA
S VDVEYZYNAOGQZP™* KTULNIILUV A QF
A * T WP RTTIT I KTILSNJGQT™* I * F Q K S
K R GG RULULI XK SATI KNUPFI KV F S s &P I

TCCACCGCACGGTCAATAACTTCAGAGGGTTTAAGTTAGTTTTAACTGACTACACTTTAC
L HR AL * QL RGTVFETIILTISOQHSI
Y T A HWNNVT FDOGULNIL®* FQ 8 I HF
P P TGTTI S TEWTI*DVFNUV S TTF H

ACGATTACAACAAAACAATTTAACAAATGTCGTAAACGTACAACGAAGATTAAGATTCAA
H * HQ KTLNUDNUVANA BAIEHEGQI K * N * T

T § I NN Q * I T * L M QMNSIRTITZ RL
A L T T XKNVFQ KCCI KTC CTA ATETLTETLN

CACCGTCATAACATCACAAAATGTATTACTTTATGATAGATGAAGTCTAAACTCACATCG
T AT NUYHKV Y HVF VI * KL N S H L

Q P L I TTWNO®*MTITFY* RS * I QT Y
HCY QLTI XOCULSTI SDUVESI KULTA

ARAACTATTCGAACGAGTTAATAACTAACARAATAAGCGGTTAGGACGACGTCAACTATG
K QYA Q E I I S QKIRWDOQOQUL QY
S§$ K I L K S L * Q NN * EG IR SCNI
K §$ L $ A * NNITI KWNA ALGA AU BRARTSV

ATTCACAGAACGTTCATATCTACTTCAATCGCTACTAATACAAGTTCTATCATGGCAAAA
* T D QL Y L HL * R HNUBHETLTY Y RK

S L T K CTYTIFNATITTITIWNILTITGN
L HRALISSTULS S * T * 5 L V TK

CGTCCGAAACGTTTCACTCAAACATTTATACCGATCAAARACAACTTATACTTCAGCGTTT
A P KA FHTOQULYUP * N Q QI HL RL
QL $ QL TL K Y TIHSTI XKNTZ FTITFTDSZC

C A KCLSNTZ FIALIXTSYSTA ATF

CTTTTTAAACCGACTACGATTTTTATCACCAAGACAATTAGTTGTTGTCTATTTTGTCAA
S FN P QH *F Y HNGQ™*DVV S L VT

L F I Qs I s F I TTA RWUNIULILULYTFL
F F KA S$ALVFLPETUL®* CCTITFTCHN

TCTTTTTCGTACATTATATCGATTCAGACACATACTTGCACTATTTCGACATCGAGCGTT
L F LM YYUL*TQTHVYVHYULUG QULEC

* F F CTI VY S L RHI F TTIVF S Y S8 A
S FAHLTIALUDTTYSURSULATA AT RIL
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12421 TGAACTTGCATACCGTCTGGATCGTGAATGATTGTACATATTTCTCCGAGCCTAATTACT 12480
vV QyVvVvypL 6L V * * CT Y L P E S§ * H
F K F THOCUV * CK S VHTIUTFULSU®PNI
S S R I A S RASV L MYL S ARTIULS

12481 ATTCTTCTCATTTCAACAAAGGCGAAACGTCTGTTACGAARAATCGTACCAAGCATTTAA 12540
Y §$ §$ YL Q KRIKASTILAZIK®* CPEVYTI
I L L TFNWNG S QL CHIKI KA AUHNTF
L F L L. TTEAZ KZGCUVISI KXIULMTUZRILN

12541 CCTATTAGTCCGAAATTTAAGATAAGACCTATTACGACAATTTCCAACACATGGAAACTC 12600
P Y D P KL VN * B P Y HQ * L NUHV K S
Q I I L 8§ * I RNOQTITISNUPFTTTYRDQ
S L * AKF EIRSLA ATTLU®PAOQTSGIK L

12601 ACGATAAGGTCGTAACCGACGATTATGAAATTGATATCATTATGGTCTATTTGTTCAAAAR 12660
H * EL M P Qg * Y KL * L L VL Y V L K
T S NW CQ S 8 I S * S Y Y Y WTIUPFPULN
A I G ANAAULV KV ITTIUGSULCT K

12661 ACTATTTCAACAACTATTACARATACAATGTATACGACCATCACATACCGTATATGTCTG 12720
Q Y L Q Q YHIKH®*MUHOQYWHTIATY VS
K I F N NTITIWNTINZGCTISTTYUPMZYL
s L T TSULT*TVYAUPILTHTCTITCUV

12721 ACAAGTTCTACGACTACCATAATTATTTGTCAATTGACTATAATCACAACTAAGATTAAC 12780
Q EL H Q HY * Y VTUL QY * HQ N * N
§ NL I 8 I TNTIVFUL* S INTWNTIRTI
T * A S PILLCUNYVYSTITULTSEL Q

1.2 781 CGGAGAACAATAGTAACGCTTGTCCATATTACTTCAACGATTACGACAATACGTCTTATT 12840
A EQ * *Q S CTYHILOQ™*HOQ * A S Y
P R K NDWNURUVPITIVFNSTISNUHILTI
G RTIMATFULYULSTA AL ATTIOCTFL

12841 ACTCAACTACGGAGTATTTAATTTTTATGTTCAACAATTATCACCAAGACTATACTTAAC 12900
H TS A E Y I LF VL Q * Y HNGQY SN
I L Q HRMF * FYULNNUNTITTA RTIUBHI
§ NI G * L NF I CTTULTULU®PESTIT FQ

12901 ATTATAAGGATGAGTTACAATAATATTATTACCATCATCACCATCTTATCAAATACGACA 12960
Y YE +* EI NNUVYYUHY Y HYV FL KH Q
T I N R § L T I I I TITTTTS Y NTI S
L I GV * H+* * L L, P L L PLTIT* AT
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12961

13021

13081

13141

13201

13261

13321

13381

13441

AGAATCACTACAACTACCAGAATTCATATGATTCTATTACTTTCTACTACCTTTAACACA
E *HH QHD * T Y * S L S L HHF NH
N KT I NTITI KULTISULYHPF I I S IT
R L 8§ TS PRILYVLTITIUV FS S P F QT

ACAAAATCTCGAACTAGGAGGAACATTTAAAAGATATGTTCTACAATTCCCTGAATTTTA
Q K L A QDEIKYTIIK™*V L H * P V * F
N N * L K I RRTUVPF KRYULINILS KF

T K S 8§ 8 GG QL NE I CSTULZPS LI

ATTCATAGAAATARAATAATTTCCTACATTGTGAAATCGATCTCCCACCCAACAACCATG
* T D KN * * L I Y CKUL* L TUPOGQ QY
N L I K I KNVF STV S * § 5 P P UNINT
L YR * K I L PHLVYV KAULUPHTTPV

AAATAGAAGTTGTTAATCTAACGTCCGACCACAACGATGACTCATACGTCGATTAARGRAG
K I KL L * I AP QUHOQ™*QTHTUL * N K

§ * R * CNS QL STWNJZSSULIUCSTIHR R
K D EVILNGCAPTA AV S Y AAULEE

ATATGAAAGTAATACACGTARAAGACATCTAGGATTCTTTTGAATAAATCTAATATATGT
* V XM I H M K 0 L D * § F K N L N Y V
R Y K * * T C K R Y I RL F § I ¢« I I Y
I S ENHANUETS G L F V * K S8 * I C

TGTTCCACCACATGGATATTAATTAACACAATTTTACGAGACACTAGTACGACCATGACC
V L HHV * L * NH * F ARHDUHOQY Q
L LT T YRYNTITN NV FHETTIMS ST S

c P PTGTITIULOQTULTISOQQS * APV P

ATACCGGTARTGATARATTTGGACTCCGATGATAATTGGTTCTAAGAATACCACCACGGAG
Y P W * * «x Vv Qg P +* + *+ G L N K H H H R
T H GNSNVFIRILSSNUVILTIUIRITTSG

I AMVILGSAVIULUWSET™*DPPAE

TCAAACATAAATAACGGCACGTGCACATCTCGTAGGTCTACATCTACCATATACATTTAA
L K Y K NGH YV HL ADILMHILHY I Y I

* NT N I A TOCTYULMMWTIYTITYTTF
T QI * Q RART S CG ST S P I HUL N

TGCACCATTTARACATGTTCAGGGAAACCCATATTTTCTAGGATAAGARATACACARATTG
VHYIOQVULGI KU?®PYULULDT™* EI KUHTL
*T T F K Y L D RQT YV FTIRUNIKTIH *

R PLNTOCTS G K?®PTIFSGTIZRT®* TNV
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13501

13561

13621

13681

13741

13801

13861

13921

13381

TGTACTACAAACAGTTCAGACACCARARACCTCTCTACCGTCAACAAGGACACATCCAAG
VHHIEKUDILURMBHNIKSTILHT CNINU RUHILN

¢CM I NTULUDTT KU®PSIATTGT Y T
cC §TOQ *TQPIK QLS PULGQE QT TP E

TTCACAGCGACAAGTTAGATTTCTARATTTAAAAAATTTGCCCAAGCCCCATGATCACAC
L HRQEI * L NL NI KILIRTTRUGPUVILT

* T D S N LR F I * I K * V P EUP Y * H
L TAT®*DULS KV FI K KPUPNUPTSTH

TTACGGGCCGATCATGGGACACGATCACCAAATAGATGACTACAAGTTAATTCCCGTAAA
F ARSTGOQALUZ®PIK KDV VS T * NLA AN

S H G AL VR H * HNTIO®* QHETIULUZPM
I1 P *YGTSTT* R S INUILTU®*UPCK

CTGTAAACATTATGGTTATCTCGACCATATCCAAATATAATATTTCACTTARCAACGGCA
S M 0L VLTLAZ®PTIU®PIKTY™* LTV FOQA QR

Q C K Y YW YL QY L NINUYIUILSNNG
vVNTTIGTISSTJYTS®* I I FHTITA AT

AAAGTCGCATATCTACTGCTGCCATTATTTAACCTATTCAAGARACAACAGTTTTCTTGA
K * RIS S SPLULNSLNIKTTILLUV

N E A Y LHURIRY Y I P YTIROQUQ * F F
KL TYJIVVTTIUVFIGQTIULTETZ KNTDTFS S

TTAAATCTTCAAATATTATTTCTCTTTTGAATAATACTCAACTGATTTTCAACACCACAA
L KST*L LS F V * + § N VULULOQUPT
* N L L KY YL S8 F KNUHTT S * F NH H
I * F NI I FL F SITIULOQ S FTTTN

CACCGACTTGTACTAAAGAAATGTAAACTATAACTACCATCAGCGCACGGTGTATATCAA
T A S CS K KVNSISPLIRTGT CTIT

Q P Q VHNZ R**M QY QHY DR AV YL
H S FMIUEI KT CI KTINTITT AU HUWMY YN

GCATCCTTAGAAAGTTTCATATGATACAATCTAGAAACGATACGTAACGCAGTAAAACTA
R L FREVFYUVINUSIR RUGQ®*ANT R * K S

E Y S D KLTY*TULUDX S HMZ®2a2zD N Q
T P I K * L I S H * I KATI COQTMTEKI

GCATTACTAACAAGTTATAACACACT TTAAGARACACTCATACGACTAACATTTCTTAGG
R'L S Q EINUHSTIRUGQSYA AZSOQTLSTD
D Y HNUNULTITHUPEI KUHTHOQNTYTIL I
T I I T * Y QT F NXTULTI S I TTFF G
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14041

14101

14161

14221

14281

14341

14401

14461

14521

ATGAAAAGATTCTTTCTAACCATACTAARACAACTTTTAGGACTATAATAATTATATATA
* K ELF S QY S KTSVF G S I I L I Y

R S K * § L NTHNGQUQTFDQ Y * *« Y I
VKKIRILFTIUPTIIIKNU FTIUZ RTINUSNITYTI

TTTTTTAATCCGGGATAAAAATTATCTCGAAATGAATTATGACAGTAAAAACGTCTGTGG
L F N PG I K LLAI K STULVTMIEKA ATSV
Y P I L G * K * YL KV * Y Q * K QUL C
F F * ARNIKTISS S * KI S DNIKTUGCUVG

AATCAACTTCATCCARATCAACCACAAAATTGARATCTATTGGTTCTAAACATACCAGTT
K TS TUPKTU®PTI KUV KSLWS K Y P *
R L Q L L N L QHIKULIEKULTYGTULNTHTD
* N F YT * NTN~* § * 1 VL I Q I T UL

ACCATACTAAAACCACTARAATATGTTTGTCGGGGTCCCAAACCACACCGTCAACGTCTA
HY S K P S K I CVAGU PNUZPTA ATA S
I THDNQUHNT* VFL GLTOQHTUPILOQL
P I I KT I K YL C G W P KTHTCNT GCTZI

AGAATGATAAGAATATACTACGGATACAACTGATACACAGTACATAATCTAACACTTAAT
E ** E * I I G I NV I H*TNZSUG QSN

N K § N K Y S A * TS * TDHTIULNHTI
R VvV I R I HHRUHI QS SHTMY * I T F *

AAACAATTACTATCAATATCTGTTAAGCTAGAACATGTCATACTAAAATGACTAATGTTC
NTULSILO®*LCWMNZSZRTT CYSI KUVS * L
I Q * H Y N Y V I R D Q V T H N * Q N C
K NI I TTI SULETIUZKTYUZLTITIZ K S STIUVL

ARTCTCAACAAATTATTCATAAAATTCATAACCCCATACTTCATAGTAGGATTATGACAC

N S NNLL Y KL Y QP I F Y * G L V T

TLTT * Y TN®*TNUPYSTUDUD * Y Q
*L Q K I L I KL I P THULTIMTZ BRTISH

CTAACACTATTACTATCCACATAATAAGTAACACGATTAARATTATATGATAAATCATAC
§$ Q §$ L $S$L HTII * QAL KULI SV NUILTI
P NHYHY TY * ENUH * N * Y V I * Y

I T I I I PTNNMTSTIKTIUY * KTH

CARAATGGATTATGAACAAAACCAGGGGAACRATCTGTTTAAARAACATCTACCACATGGC
T K ¢ L VQ KP G RTULU CTIZ KT STU PTG

P KV *Y KN QDGIGQ* VF KQULUHHUV
N * R I STI KT G KN SULNIZKYTITYR
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14581 AAACAACAARAGATAACCAATGGTAATGTTTCTCAATCCACATCAATACTTGAATCTACAA 14640
N T T E I P * W *« L § NP TTTIUPFIK ST
T Q Q K * Q NGWNCLTULHILO®* S S L H
K NN RNTTVMV FL * TYNUHUV * I N

14641 CTGTGTGTGGCAATAGCAAACAGAGAATTTCTAAATGAAGAAATACGTCGTCTAGGACGA 14700
S VCR *R KDRULS KSR * A A S G A
Q C VG NDINTE * L NV EIKHULULDDQ
v ¢V TITTQRI KT FTI®* K KTIUCOCTITRS

14701 TACGTGCAACGTAGACGATCACGAGACGAACTAAATGCTTGAACAACARAATCACATCGA 14760
I CTADA AL AR S S KRVY Q QKILTA
* A RQ M OQ™* HEAQNVUF FIKNN®*HL
H YV NCR ST S Q KTI * S S TTI KTTY S

14761 CGGTAATGTTCACCATATTTTAAAGTTTGACATTTTGGTCCATTGAAATTGGTTCTGARA 14820
A MUV LEPIFSN ®*VTTFOGTPTLIEKTILTWSK
Q W * L H YLTIETFO QLVTIELYSS®* G UL §
G NCTTZYTFZ KT D SYTFWTUVZKTVTILV K

14821 ATGCTCAAACAATTTTCATTTCCGAACAAATTTCTCCCATCATGTCAACTAAACTTTGTA 14880
* S NTLLL P KWNILSUPILVT S KFC
K RTOQ * F YL ST*VLPY YL QNS YV
VL KN FTVFAOQI KT FULTTT CNTIUGT FM

14881 AAAAAGAAATGAGTTCTACCATTACGACGTTAATGACTAATATTAATAATATTCATATTA 14940
K K XK v+~ 8§ P L A A I VS * L *~ ¢# L Y L
N KR * ELHYHOQL* QNJYNNTYTY
XK E XK § LI TISCHNSTITITIITIULTITI

14941 AATGGATGATACCAACTATAATTCGTCAATAACAAACATAATCTTCAACAAATATTTATA 15000
K 6 Vv I TS IULCNUNWNTWNSGSTT  * L Y
NV *« + P QY * A TTITUGQQTIILILOOIKYTI
* R § HN I N L L * Q KY * F NNTIVF I

15001 AAACTTTAAATACTACCACCAACATATGGTCGTAGTGTTCAATAACAATTATTAATACTA 15060
K s 1 s PpPQI GADTOCTTITULIUL * S
N Q F KHHHNY VL MVIL * Q * Y NH
K F NI I TTTYWOCO®* LQNINWNTITITITI

15061 TTTTCACGACCAATAGGTAAATTATTTARACCATTTCGGTCTGAAATAATACTCCGTAAT 15120
L L AP * GNILILWNUPILATLS * * S AN
Y FHQNDM®* Y I QY LWV KNI HUPM
F TS T I WK TIVFKTUFGS X ITI UL C *
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15121 AGTAAACTCCTTGTCTTACTTTAAATACGTATATGATTTGCATTACAAGACGGGTGGAAT 15180
D NS § CVF STI * A Y VLRILTURGUV K
I M Q PV S HF KHMY * VY HEAWR
* K L F L I FNTIVCTISU FTTINZGQGSGTSG *

15181 TGAGTTTACTTAAATTTTATACGATAGTCACGATTCTTATCTCGAGCGTGACATCGTCCA 15240
v * I F K F YA ILALUVFULUARUVYVTTMH AP
L EF 8§ NL I H * * H * S Y L EC QL L
S L HI * FI s DTS SULI S S Aas Y CT

15241 CAAAGATARGAATCATGATACTGTCCGGCTTACAAGGTAGTTTTTACAAACTTCTCATAT 15300
T E I RL YV I VPRTINUW®ZXPFHIEKT PILTI
H K * E * Y * S L GF TGDVF I NS S Y
N R N KT S HCASHEMILZP?PTQLTY

15301 CGTCGATGGGCTCCACAAGGACAACAATATCCTTGGTGATTTAARAATACCACCAACCCTG 15360
A AV RPTGTTTI PV VLN * PP Q S
L L * GLHEUOGQQ* L FW * I KHUHINP
¢ §$ G S TNIRINUNYS G SV FKITTUPV

15361 CTATACAATGCAGTAGAATATTTCCTACAACTGTTGGGACAAGAATACCCAACCCTAATA 15420
§S I NR *RIVF STSLGT RTIUPGQS *
R Y T VDD * L PHQCGQE * P NUPN
I H * TM K YL I NV VYV RNIKUHTUPTITI

15421 GGATTTACACTAGCACGATACGGTTTATAAAACGCATAACAATCATCAAATCAAAACCGG 15480
G L H S R A I G F I KR ITULILI KTIK A
D * I HDH * ALYZ KA ATYOGQ®* YUNTILIK P
R FTTITS SHWIUNGOQTA NN NTT* NGO QG

15481 GCGTTTGTACTTAAAACAACAAGTGTACCACTATCTAARATAGCGGAACGCTTACTTACA 15540
RLCSNOQQEC?P?PSLNT®*RTRATFSH
G CVHIZKNNVYHHYIIKTDTGT QS HI
A FMFEKTTS®*MNTTISIKTIA AKTR RTITFT

15541 CGAGTTCAAAACTCACTTTATCAATACACACCGCCAACGATAATACAATTCGGACCACCRA 15600
A * T K L § I T I HU©PUZPOGQ* * TLG P P
HELI K SHF FL™*THURNIGSNUH* A QH
S L NQ T F YNHTATA ATITINILTZRTT

15601 TGATCGTCACCACTACGTTGATGACGARAACGATTAAGACAAAAATTATATACAGTCCGA 15660
VLLPSAVYVVATZKATLTETT KTULTITH* A
Y * CHHHL™* Q KQ * NQ K * Y IDe@P
S ATTTIOCSSS KOS STIRUNIEKTIEITYTTLS
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15661 CAATGACGATTACAAACAAGAGAATACCGGACATTACCGGTATTCTAACTTCTAAATTCA 15720
T VAL T Q ERIAQULUPWIULTIS S KL
Q * 0 * HKNE *« P R Y HG Y S QL NL
N § S I NTRKHGTTIAMTLNWNU FTI * T

15721 TATGCGTTAAATGTTTTTGCGAATATGAGATTACAAATAGCATGTCTAATACAACTAATA 15780
I R L KCVPFRIKYETLT™* RV S * T g «
Y VNV F VSIS * HKDUYLNUHAO QN
YA I * L F A * VRTIWNTITTCGCTITINDNTII

15781 TGTAARACAATTACTCATAATACTTAAAAATACATTCGTAAAATCATACTACTAAAACTCA 15840
VNTILSY * 8 NKHULOCI KU ELETITITITIKIL
Y M Q * HTNHTI KTI YA ANO®* Y S § K §
C KNI LTI VF K * TLMIUEKTUHUHNGQT

15841 CTACTACCACAACAGACAATATTGAGACTAATACGATCATTCCCAATATATCGATTATAT 15900
s s pTTOQ * L E S * AL ULUP * I A L I
H HHHOQRWNYS QUNUBH®*Y P NY L * Y
I 1 T NDTTIVRTIISTULTTIUYSTIY

15901 TCACAAAAAGTTGTTCAAAACATGATAGTCTTATTACAGAAATACAGACTTAGATTTACA 15960
L T K *» ¢CT K Y * « F L T K I D S DTULH
L H K E VL KT S D S Y HR * T QI *~ I
T NK L L N Q VIULTITIUDI KU HRTFRTFEFT

15961 ACCCAACTTTTACTATAATGATTACCAGGAGTACTTAAAACAAGGGTTGTATGATACAAT 16020
Q T s F s 1 VL PG * S N QEWOCUV 1IN
N P Q FHY * * HDEUHTII KNGV Y *» T
P NF I I NSTITHR RMTPTZEKTGULMSTH*

16021 CAATTCTATCTACCACTAATACARATAAATGGTATAGGTCTAGGAAGATCTTAARAATCCT 16080
T L I s P S8 * T * K G Y G S G EL I K P
L * S L HHNH KNV MUDILDIK* F KL
N L Y I T I I NI * W I W I RURSN * §

16081 CGACCAACAAAACRACTACTAAATAACTTCTGACTGTCACAAGAAAACTATCTCGCGAAR 16140
A P Q K TS S KW NV F VS L TR RIEKTI SR RK
L Q NN Q 0 H NI S S Q CHEIKS LA S
§ T T KNI I * QL S VTWNIKIGQYTULATK

16141 CATTCAGATCGATATCTACGAATGGGAAATCATGTAGTACTTTTACTTCTTATGGTTTTT 16200
T L RA I S A * G KT OC * S F S S Y W PF
Q L DL * L HK G KULVDHT FHTLTIGF
Yy T * s Y I s VZR*YMMTFIFVFVLF
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16201

16261

16321

16381

16441

16501

16561

16621

16681

CAGAAAGCACATATAAATCTTATATATTTTTTTGACATATTACTAGRAACCATGAGTCTAG
T K R T Y K S Y I FF S Y L S8R PV » I
L R EH I NLIJYULVFVTYHUDUGQTYES

D K TYI * F I YPFF QI I TIKTSULD

AATCTATCAATATCACAATAAAATTCATGAACACTACCARATTTCAAATGACTTCTTAGT
K §$ L * L TIKULVQS P KV FNUV S SD

R L Y NYH * KL Y KHHNULT * Q L 1
* I TI TWNWNM®*TSTIT * L K S F F *

AAAATGTTCTTATACATAAATTTTTCACGGCACTACGTCTCACATCCACGTACGCAACAA
N * L F I YKPFLATTICLTU®?PAUHTT

M K CS YTNULUPHRSASHTLUHMTZBRDQQ
K v L I HI * FTOGHHILTTYTTCANN

ACAAGTAGTGTTTGAAGAAACGCAACACCGTCAACATATGCATTCGGAAACAATACAACA
QO EDCVEI KRUOQZPLUOTIRTILTGTI KN NIHDOQ

K N MV F KKANUHTCNYV Y AIKTTIN
T *# * L S RQTTATTYTTULURUGQM®*TT

TTTACAACAATACTGGTACAATACCGTTGATTAGTATTTATACAAAACTCACAGAGTGGA
L HQ * S WTTIAUYTUL* L YTJ KTILTEG
Y I NN HGH * PL * DY I HKSHTZ RV
F T TIVMPNUHTCSTIMTPTIUNI GQGTTD *+ R

ATGCAAACATTACGTGGATTGACACTACACTCACTACAGTGGTTTAATATAAACCCGCCA
* T QLAGLOQSTULSTUV LN YK KTUPP

K R K Y HV *» §$S HH S HH™* WITINTU PR
VNTTIGCRUYVTTIHTTIUDGT F * I QAT

TACAGRATGATAACACTTTTGGTATTTGGGGTAATAAGTAAATTCAATCAATACTTACCA
I1 b* * Q S FWILGW* ENILUNTTITFP

Y T K S NH F G Y V G N NM*TTIL * S H
HRVITUVFVMFGMTIT* KL * NHTIT

TACCAGAARACCAAACATATTTGTTAGAACGTGCCCAAGTGGAATATATCTACTAAAATTA
I T K P KYLCDOQUV®PEGO®™* I 8§ S KL
Y PRQNTYUVII KT CZPNTVIEKTYTELHUHN*
H D KTOQIPILURART®*IRTIUVYTITIIZKTI

TTCTATCGATCAACATTTACCTGTCTTCAACTACTAATACAAGACCGTTTACTCACATAA
L' T A LQLHV STS S * TURATFSHI
Y § L * NY I S L L QHUNUHEUZPTULUHTY
L YsTTV F®POCTFNWNTITITINAZGQCTITULTN
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16741 CTTGCAAATTTCAATAAACGACGTCTTTGAGTTTTCCGTTGACTTCTCCGAAAATTTCTT 16800
S R K F N NAASUV * FAV S S A KIULOC
Q VNILTTIOQQULFETVF?PILOQULUPIK * V
F T ~ L * K § CF S L L C S F L S KF L

16801 TCGATACGAAGACGATGGTAAGTTCTCTAACAATCACTATCTCTTCAATARAACACAACC 16860
L *A EAVM~* S ITULSULSTTIIKHQQ
F S HKQ*WELSOQ*HYULU LO®* KTN
A I SRS GVNULUILNINTTISU FNNAO QT?®P

16861 CTCTIGTCCATTTCAATTTGGTGGTGAATTATTTTTAATACAAAAGTGTCCGATGGTAARA 16920
S VPLTLG GG STULIULUP *® T KUV P * W K
P S L YL * V VYV * Y FNHI KOT™*ILSGN
L CTF NV FWWI KTIUP PTITINIETSECA AVMEK

16921 TGATCATGACCATTCTGTCAAARATCCACTCATACAAAAACTATTTTCACTTAATTGATTG 16980
v L VePLVTKZPS YT I K SILULSNUVIL
**Y QY S L KL HTHIKOQYVFUHTI L *
$§ T $§TULCN * TILTIWNIZKTIUPTTF * §8 V

16981 CCACACATAATGGCGCGATGTTGATGAATATTTGAAAGATATCCACTACAAAAACAAAAT 17040
P T Y * RAV VYV * L S ETIPSTI KT K
R HTNGR®*L * K Y VK * L HHIK Q K
T H I VA S C S §I F KU RYTTINI KN *

17041 TGTAGTGTAAGACATCGATCAAATTCACGTGGATGTGAACAGGGTGTTCTCTTGATACGA 17100
VDCETALI KTULAGVYSTGTC S F * 1
L M VN QL * NLHV * VQ GVUL S S H
¢ *MRYST*TCRTCI KUDUWILILUVTIS

17101 TCATATTCTAAAAGATCACAARATATCACAAGGTAACCACAAAGTTTTATTACAACGATTA 17160
L I L NEULTO™* LT GNTUNT®*T FLTA AL
* YL I K * HKYHEMZPTETF Y H Q +
T Y S KRTWNTITNUWAOQUHIKIELTITINSTI

17161 ATAGTCGTGTAACCTTACTTTGCAATAACGTGACAAGTTCCAGGGGGACCATGCCCTTTC 17220
* * CM PIFR*QVTS®*TPGGPUVYVUPF
N DACQTFSVNDNCOQETLUDGT G QTYTPF
I L VNS SHTFTTIA ASUNTILTG GRTTR RSL

17221 AGAGTAGAACGATATCCAGATCGACAAATARTGATGTGTCGTGCACATCAAATATGACGA 17280
D *RAIPRA AT T™* * *# yVARTT * v &
TEDG Q * L DILOQIKINSTZ CLVHTETEKTYQ
R M KS YT * S NTIUVYVYCCTTVYUNTIS S
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17281 CGATCAGTACGACGACATCTACGTAACACACTTTTTCGAATATTCAAAAATTTATAATTG 17340
AL *AATSANUHST FAZ“* L NI KT FTIL
Q * D HQQULHMTHTFTILTI KT YTTI KTLY *
$§ T M S S YICOQTUFVF $$ I L K * I NV

17341 CTAACATGTGCATAATAAGGACGATTTCAAGCACATCTAACAATACTATTCAAATTTTAA 17400
S Q VRIIGALTHRTSOQ®* S LNILTI
R NY VY * EQ *L EHLWNNUHTYT * F
I T CTUNWNURSVF NTYITTTITIIULIKTFN

17401 TTACTATGGTGAACATTCATACAAARATGGTGTTATTTACGTAATGGTCTCAACCAATGT 17460
L §s VvV QLYTI KVVIVFAUNGSNDNTYV
* H Y W K YTHIK * WL L HMV L T p *
I I 6 S TULTIWNJIKGT CYTIOCT* HWIULGQNC

17461 CTATAACAACAACAACTACTTCAATCATACGAATGATTAATACTTAACAGACAATATITA 17520
s I T TTS SSTULTISUVL * S NUDTTIF
L Y Q0 0 QHL *YAO®* * NHTITUGQ* L
I NNNNTIVFNTMHIKS I IV F QRWNYI

17521 CGAGCATAATTTCGATTTGTAATACATATATAACCTCTAGGACGAGTTAATGGACGTGGT 17580
A RILALCO®*TYTIU®PSOGAT*NGAG
H E Y * L *» V NH I Y QL D Q E I VvV @Q V
§ TN F S F MTIYINJSTIWRSUL*RC W

17581 GCACACGACAACTCGTTCCCAAGAAATCTTGGATCCGTGAAGTTAAGATAATGATTTTAT 17640
R T S NILUL P E K S GL C K L E I VL I
V HA TS CUP NI KL V * A § * N *# * « F
T H Q Q ALTW R®*FURUPV ETIIRNSTFY

17641 TACACAACAAATCCAGGACTATAGAAAAACCCTTTAACAATATCCACAGGATTTCTTTAR 17700
I HQ KPG S I KK UPF Q * L HGUL S§ I
L T N NL DGQYURIKUPVFNNYTUD* L F
H TT* TRIUDIKAOQSTITTIUPTURT FTFN

17701 CATCTTTGACAAAGTCGTAACCAAATACTATTATTIGAGTTCCGATTTTTACTATTATCA 17760
T S vT EANT™* S L L SL ALV FSULIL
Q L F Q KL M P KHYYUV * P * F HY Y
Y F § N * C QNI I I FELSVFIT1ITIT

17761 AGTAATACAAARTTTCATATAAAATTCCCTGTCTGTTGTGTACTCTCAAGTTCACGACAT 17820
ENHIKULTYXKILUPCVV C S LETLA AT
N M I N * L I N * P V S L V HS N L H Q
* *+ T K FYI KULSULCCMTLT* TS Y
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17821 'l'I‘ATAAG'I‘I‘GTCTATATAGATTAATCATTPAAAAAT'ITTCGATTAGGTCAAAC CTTATCA 17880
F I » ¢ I Y R I L L N KF A L G T Q F L
L YEVSsSIDIL®* Y I KULULT®*DULIK S Y
I N L L YTI * NTVPFIKO®*F S I WNUPTIT

17881 CGACAAAAATAATCAGGAATATTATCAGTCTTAATACAACGATTCGCACAAAATCCACAA 17940
"A T K I L G * L L * F * T A L RTIK P T
H Q K * * DK Y YD SNU HUOQ®* AUHI KTLH
S N K NTRTITITULTITINZSTLTN®*TN

17941 GTTTIGTGTTTGACATCTAAGACGAGTTCCAAGCCTTATACTAATACAATATATAAGTGTT 18000
* VCVTSEA®*PESY S * T1 YETC
E FV FQLNUOQETLNZPTIHNHT®*TINUV
LCLS Y11 RSLTRUPFTITITIWNYVYT I * L

18001 TGTCGTCTTTGTCGGGTAAGACAATTACAATTAGCTARATTACAACGGTATTGATCTCGG 18060
VASVAWETILTTILRNILTA AMUVTILA
F L L FLGWNAQ®™*H* DI * HOQUWTIL * L
cC C F CGMZRWUNTIWNISI KTINGTYS S GG

18061 TTCTTCCCGTAAAAAACACAATACTCATTATACGTTAATAAACTTAGAGAATTARAATAAR 18120
L FPMKQTTIULILTITGCNNZSTUDTU RILIKTI
W S P C K KH * S Y Y ATITI QTIE * N *
L L AN KTWNUHTTIMHTL * K F R K I K N

18121 TGAGATGGAARATCTATTTTAAGTTTTAGTTTGAAATGGAGCAAACGTAACGTGTTGATTA 18180
VRGIKSLIO™*F * VKGR RIEKTCOQUVVL
* EVKLYVFETFDTFI XKVYVENA ANT U CTL *
$ * R * I FNL I LS * RTQMATGCSTI

18181 GAAARATTTCTAACATCATTTTCAACGAATCCAATAGTAGGTCGCGTACGGGGGAGTAAA 18240
R KL $ QL L LQIKU®PO™* * G A CA AGTEN
DK * L N Y Y FNSILNUDUDULZ AZzHTGT RM
K K F I T TVFTA A * T I MW RMGTG G * K

18241 AATCGTCAACTACTATTTATATTCCAATTACTTTTARACCGACATTTAAATTTATAAACA 18300
K A TS SL YLTULSU FI KA ATTFI KT FTIQ
K L L Q HY I Y P * HPFNUPQULNILY K
* C NI I F I LNTIUVFI QS YTI *INT

18301 CTTGGACAAAATTGTATAAGAGCAAATTATAGAGAATACCCAAAATTTAATCTAAACTGA 18360
8§ 6 T KV Y ERI KTIDU RTIUPIEKTLNSGSKUV
H vV Q KL MNEWNILTITES®* PN * I L N S
FRN®* CIUZ RTO®*YURI KU HTI KT F=* I QS8
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18361

18421

18481

18541

18601

18661

18721

18781

18841

GAACTACCAATAAGATTTAACAAATAATGATTTCTACTTCGGTAATTTGCACAATCTCCA
R § P * EL NNTI VL S S AMULURTULP
E Q H NN *«~ I T *# « ~ L H L W * V H * L
K I T I R F Q KNS F I FGNUVFTWNST

ACCCAACCAARAACTACAACTCCCGCGAGTACGATGAGCGCTTTTGTAACCTTGTTTGAAA
Q T P K S T S PA * A VRS FMUPVF K
N P Q NQ H QP REUH ™ ERVFCOQ F L S

P NT K INILASMSSATFUVNSZSTCUVK

GGTGACGTTTATCCAAAAAGTTGACCACACCTAAAACATCAACTTCGATGACCGAATAAA
G s C1 P KEUVPTSKTTSA AUV P KN
E VA FLNIKULQHUPNAGQLG QL * Q s I

W QL YT K * S THTIKTYNTFSSA *« K

CGACTCTCTCTAACAATATGAAAATTTTTTTGACATCGATTTCGAGGAGGACCACTTTTT

A S L $Q *V KLV FVTA ARALA AGTGT?®PS F

Q Q S LNNYIKO* F F QL * L E EQH F
§$ L § 1 TI1I S KF F S Y S F S RIRTFPF

AAATTTGTAAATTATGGGGAATACAGTTTTCCAGTTTTCACCCTATAACAATCTTAATCT
N L ¢ K I GRIUDVFUP* FHS ITILTIL

I +~V NL VG +* TLULUDVFTUPY Q * F *
K FM+* Y G KH* FTULTULUPINNSZSNS

TAACAAGTTTACAATAGACTAATAGAAAATCTGGAAAGACTATCACATCATAAATAATGA
I T * I NDS * R KSR RESTILTTNTIUWV

F Q E F T I Q NDIKTULGTI KT G QVYHTLTI * +*

N N L H* R I I K * V KZRTITYYI KNS

ACCAGACGGTCAAAACTTGAATGAACAAATTCCATAARACGATTTAATCCGTCTCTCGAA
Q DALIKS SV QKLY K ATLNTPTLS S
K T Q WNQV * KNLTWNZGQ®* I L CL A
P RGT KPP KST * P I KS PF * A S LK

TTAACATTACACACAAGATTAGCACGATGTACGATGTTAAGATCTTGACCAATAATACCA
L Q L THETULRAVH* L EULV P * * p
*N Y HTWN * DH * M S CN * F Q NN H
I T I HTU RITSCAVIRSSTTITIT

ACAACCGCGGTATCAATATGAACACTAATACACATATTAGGTGAATAACATCTATATGTT
Q QR WL * VvV Q S * T Y LG S ITSTIC

N NA G Y N Y KHWNUHT YDV * QL Y V
T P A M TTI S TTIIHTIIWIKNYTI VYL
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18901

18961

19021

18081

19141

19201

19261

19321

19381

GTCACCCCAATATGTCCAAGAAATTGATCATTAGTGCTATATTAAACATTACATGTATTT
C H P *« V PEIEKUVILL * s I I QL T C L
vV T PN Y LN IKTIL™* Y D RY UL K Y H V Y
L PpPpTICTR* STTIUVIUVYUNTTIUVYMST F

CCACGTGTACAACGCAGTCGACTACGTTAATACTGAGCAACAAATCGTTAGATACTAACA
P A CTADA ASA AIIVRGQIK ATIT™®*SQ

L HV HQTULOQHTULO®*SENUDNTLTLU RHN
T ¢ M NR * § I CNH STTO*CDI I T

AAAACATTTAGACAATTAACCTTAAATCTCATAGGTTATTAAAGATTACTCCAGTCATAT
K QL DTUL QU FK SY G ITIZEULSTTULI1

N XY I Q * NS NLTUDIULILI K * H P + Y
KT FRWNTIUPTIO®* LIWYDNZRTITULUDTY

TTATGTAGAACATCCAATAACGTCGCACAGTACGAATTTCGACGGTACGATACATTATCT
F VD QLW NDINTGCRTMSULAURAMSI HTLIL
L Y M K Y T I A AHO™*A A * L Q WA I Y Y
I ¢CR TP * QL TDHIKTF S G H *~ T I S

ATGTTGAATACAATACTGTATCCGTTAGGATTTCCAAATCGAACACAGTTTCTAATACTT
Y L KH * 8 M PLGLUPIKAMOQTULS * 8
I ¢S I N HCLCD * L NL KH * L NH

Vv s*TTIUVYATIRVPFTSO®*STUDTFTITITF

ARRTTTARAATACTACGAAAAGGACATCGGTTCAGACAATTTGTCAATAAAATACAGATA
N L N* SAKGTA AILUDTTULTC CN NN * T +
I * I KH HKEJOQULWTOGQ®™* VTTIKUHR

K F K I I S KRYGULURNPFILT* KTIDTI

CTACACGTATTTCTATTAAAATTTCTACCAAATACATACAAAACCTTAACATTACAACTA
S T CL S L KUL S P KHTIWNG QT FUOQTULT S
HHA YL YN * L HNTUYTTIKSNTYHOQJQ
I HM F I I KF I T*THI KU PTITTINI

TTTATAGGTAGATTAAGTTARCAAACATCTARACTGTGAGCTCACAATTTATTTAATTTG
L Y G DL EIT GQLUNSUVURTNTFILNF

Y I DM * NL QK Y I @ CELTULYTIL
F I W R I * NNT S KUV S SH™* I F * vV

GAAGGACCTACATTACCACCATCAAACATACAATTATTTGTACGTAAGGTATGATTAGGA
R G PHL PPULI KV YTULILTG CANUWUVILGC

G EQ I YHHVYNTHT™* Y VHMGTY * D
K RS TTITTTAGQTINTITFMC CEMSTIHR
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19441

19501

19561

19621

19681

19741

19801

19861

19321

AAATGATCTTGACAAARACTTTTAGAATTCGGATACGGAAARARGATAATAAGTCTATGC
K VLVTTEKSTFR RTILGTIG GTEKT K * * E S V
K * * F Q KQ FD +« A *# A KKZRWNUNTILY
K S S S NI KVFTIZKTULRIUHETPERTEKTETITIS=*TIR

GGAACACACATGCATCTACCAAATCTTAGATTTGTTCAACTAATGCAAGGAAATTCTTCG
G Q TYTS?PKSDILCTS S * TG KL L
A K HTRUILMHNINILTI®* VL QNUZREIKTILPF

R T HUV Y IT* F RV FULNTIUVDNWRT®* S A

CGGTGRACATAGTGTGCCACATTAGATCCACCTCGACAARACAAGTTTCGTACGACTTCTT
AV Q I VR HVLURUPUPATOQETFTCAS S

R WK Y * VTYDILHULOGQI KNULAMHGQL
G S TDOC?®P?TTIO®*TSSNTT®*L M S F F

ATAACATTGATGGAACTCAGAATATTATATCAATGATGTCGTCCGAAATGAARARACCCAA
Y oL *RSD* LI T VUV AP KUV KOQT
I NY s 6 QT KYYL * * L L S * K K P

I TV VvV KL RTITTIYNZSUCUOC®HAIK S KUPN

ATATTCTTAAAACTAAAAATATTAAATACCTTGTGAARATGATGCAATGTCTCAAATCTT
* L F K § K * L KHF V KV VNUCTUL K S
K Y 8§ N Q N K Y NI §CIK=* * TV S N L
I L I K I K I I *» P V S K SR * L T * F

TTGCATTATATATTGAACCAATTACAACCAGTAATACTACCTGCATGTCCACTTAATGGA
F T I YL KTULTU®P * * S PRV P S NG

F R L I Y S P *H QDNMHUHVY Y LHTI V
vYyyYyl1IVQNTINTMTITISTTCTUF * R

ACACGATAATACTTACTGTTTCAACAACAATTCTAATTATTACATCTATGACAATAAARA
QA I I FSLTTTULTITILLTSUVTTIK
K H* * S HCLOQOQ * S * Y HLYQ *+ K

T S NH I V F NNNILNTITIYTI S NNK

TTTTTATTATGTAGTAAAGGATGATTATATCGACAACTTAACAAATGTTTTGCATCATAG
L F L VD NGUVILTIW AT SNNUVYVVFRILTI
* F Y YMME* * YL Q QI T * L V Y Y

F I I ¢ * KR S I Y S5 NTVFQKTCVFTTTD

GCCGTGGTGGGACTTGAATTCTARGAATCTTTAAACTTGTAACTATAAACAACCTTCGTA
R C W G S 5§ L I RLF KV FMSTIQQTFC
G AGGQV * S E *F NS CQYKNSA
P VVRPFKILWNI K STIOQVNTINTUPILM
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19981

20041

20101

20161

20221

20281

20341

20401

20461

CAGGACACCCTAATACAATTTCTATCAAACAAAACATCAAGGTGAATACCACAAACATTT

TR H S *» T L S L KNOQL EV * P T QL

HGTPWMNUH®* L YNTIXK Y NWKHHIKY
D o P I I NFITSOQKTTSGSTITWNTEF

ATGTGTCTAAACTTCAAGTAGCTTTTAAACTTATATGAAARACTACCAGCACTGTGACCG
Y VS K F NMSPIEKU PFPTI S K S PR S VP

I ¢ L ¥N S T * RFUN S Y V KQHUDHTCQ
vV ¢I QL EBEDF I QI Y KKXKTITTUV S A

CGAAATCTTCGAAAATCTTTTCGTTCTTTACCACAAAAATAATCATGACTTTTTAATTCA
A K 8 A KL FALPUPTIKIULUVS FNIL
R KL L K * F L L FHHIK * * Y QF I L

S§ * F§ K S F CS I T NI KNTSV FVF * T

TCCAATAGTTACTAATTTCCAGGCGTTGCTCGACTAAATTTACCACACTAACACCTATTT
L N D I I L P GCRASI KT FUPTTITSL
Yy T I L § * L DAV LONULUHUHSIDOQUPY

p * * H N FTRUL S S I *# I THNUHTIF

CAACCTCTTGAGTTTCAACTCAAAACCAAGCGATACTCTTTTCTACCACTGCTACAATAG
T P S § L T SNONATITLVF S PGS S TI
L QL V * L QT KTI R * S F L HHRH *

N § F E FNLKUPEJSHS SV FITUVTINTED

AAGTCGGCTTGTCTGTCGGATACGAGTTCGGTAATGACCTCGGGTGTTCCATTAGATCCA
K L R VS LRHEILW®* QL G CUPULRP

R *G FLCGTISULGNSZSG VL Y DL
E A S CUVA* A ¢« A MV PAUWILTTI*T

CCATTAACGCGCCCATTACAGTAACCATTACTACGAGATTGTGCAAAATGATAGARATGA
P L QA PLTMUPULSEARUVIERI KUVYVTII KUV
HY NRPYH * Q YHHETLVN * « R *
T I ARTIDWNTTIIS™* CTIX S DK S8

GTCTCAGCACATARCAGTTCAAAACTTGGAGCGAGTCTAAATCTTGCCCTAAAATAACTA
*L R TNUDILI KS GRE S K S RS K I 8§
E S DHITILWNGQVYV ESLNIDLVYV PN * Q
L TTYOQ®* T K FRATX*XTI * F P I KNI

TACCTACTATTAGACAARTAACGATTTATACCAAATCTTCTGATACGTAAACTAGTATAT
I $ $ L RN1T1 AL YPKS S * ANS * I

Y P HY DT * Q * I HNILUL S HMOQDY
H I I I Q KNS F I T * F V I C K I MY
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20521

20581

20641

20701

20761

20821

20881

20941

21001

CAAATACCATCARAATTGGTATTTCAATATCCTCCARACGTAAARCGAARTATCCGAATAAA
T * P L KL WLTTIUPUPIKTUGCIK STIUZPIKN
L K H YN * 66 YL * L L N AN A ~* L § I

N I T TI KV MPFNYJSTAQMZQZ K YA+ K

GCATCCTTTTTTTTTAGATTAAACAATTARGTTCTCAAARATGTCATACTAAGATCATAA
R L F FFDILI KUNTI®*SNIKT CYSETL]I

E Y S§ F FI «# NTULETLTI KUVTTHN *+ Y
T P F F FRIQ*NILILIK™®*LTITIU®RTN

GTAAGTATAAAATAATGACTAGTCCTCACACCATCATCATTCTCACAAACATGTCARTAR
* E Y K I VS§S * 8§8HZPILILILILTGQUVTTI
E N M N~ *« 0 D PTHY Y Y S HUE KYUL *
M * I K NS ILULTTTTULTWNTCNN

CTAARTAATAATCTACTAAAACAAAGATAACAATTCAGTAATTTAARACTCAACACAATCA
§ K N N S S KTE I TUILUDWNTFIKILGQTL

Q N I I L HNOQOQIK* Q * T MULNS NH *
I «+ * * I I KNRNWNULT™®* * I Q TTWNT

TTTCARCAATTATAATTACAACTAARATTCCTARRAGTTAAATACAACACCACATTACTA
L T TUL L1 UL TS KL S K * N IWNUHUHTULS
YL Q * Y *»H QN * P NETI*TTTY H
F N N I N I N I K UL I KL KUHOQUPTTITI

TTATTTTAATACTGAARAATAGGATTTTACGTTCGGTGATTACTAACCTTTGGACCGATA
L LI I VKS®* GLTIOCDAVILSQF G p «
Y Y F »$ KX KD * FALWT®* HNS V Q S
I F NHS KIRVPFHILGSTITIUPTFIRA BAI

AGATACGGACAAAACATATTCATAAACTTACAAGGTAATCTCTCTCAGAGAAATACCTTA
E I 6T K Y L Y K F TGNSULTEIZKHTF
N *AQ KT YTNGSHEMILSTULURIKTI S
R H RNQTIULIQTIWNW®*TULGSDU R* PTI

ATACCATTTGGATAATTAAACGGATGTCCGACATACTACTTACAACGATTCATGTGAGTT
* P LG I LKGV P QTITIFTA ATLYV *
N HYV * *» NA *L S Y S S HQ * T C E
I T F RNTIOQURUCATMHU HTINUGSILUYVSL

AATACAGTCATAAACTTATGATGTTGTAATCGACARGGACAATTATACGCACAAAATGTA
N H *» Y K F VV VVNATGTULTIRTIKC
I I DT NS Y * L ML QEUGQ™* Y AHIKV
* T L T Q I S C C * S N RNTHTN* M
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21061 AATCCACGTCCCAGACTATTTCTTCATCGAGGTCCAAGACGACAAAATTCTGTCACCAAT 21120
K P A PD S L ST AGUPEA AT KTLTCHN
N L HL TOQYULILILETLWNGQOQI KIULUVTT
* T C PRI F F Y §WTTR SN * S L P *

21121 GGTAGACCATCATAAGAACATCTATTACTAAATTTGGGTAAACAATCGCTATCAAATCAA 21180
G D PLIRT SILS KV FOGNTULSTLIKT
vV M QY Y E QL Y HDNULGMOQ™* R Y NL
W R T TN K Y I I I * VWEKNA ATIT * N

21181 TGAATAAAACCTCTAACATACTGAAATGGTAAACTAACAGTAACCCTAAACTATTATAGA 21240
vV * K P S QI VKGNS Q*Q S K I ID
* K N QL N'Y S KV M QNUDNPWUNSILTI
S I K § I T H § * W K I T M P I Q Y Y R

21241 CTATACATACTAGGAGAATGATTTTTATAACCACTAATATTACACTCATTCCTACCCAAA 21300
§ I Y $ GRVLFIUPS *LTULILS PN
Q YTHDE * ¢« F Y Q HNYHS Y P HT
I HI IRKSTPFTINTTITITIUHTILTITFPK

21301 AAATGAATGTAAACAGTAAATTAAGCACTATTTAATAGARACCCACCATCACATCGATAT 21360
K v *» M ¢ *» K I R S L NDIKUPUPULTA ATI
K *+ K ¢ K DNL EWHYITIKPHTYHTL *
K §s vN TM*NTTIUV F™*RQTTTTY S Y

21361 TTTTAATGTCTCAAAAGAACCTTACGACTAAATATATTTAATTACTCAACAAAACGTAAR 21420
F IV SNZEG QTFA ASZ KT TYTILUNTITLG QZ KA AN
L F * L T K K SHOQNTITYTITLSUNINTO GQHM
FNCLJEKRPTISTIO®*TITF*HTTZKTCK

21421 ACCTGTCAAAAAACATGATTACATTTACGAAGAAGATCACTTCCCAARAATTATCCATAT 21480
Q VT KQVL TV FAEETLSPNI KTIU®PI
K $ L K K Y * HL HKXK K * HL T K L L Y
P ¢CN KT S$I Y I SRUPRTTFUPIKT* Y T Y

21481 TTAATGGACCCATTTAGAAGAAAACTTTATCTACCGTTACAATACGTACGATTGATARAC 21540
F * R PLDEIKS SIS PULTTIZGCATL * K
L NG P Y I K K QFLHCHT™* A H * SN
I vVQ TV FRIRIEKVF FYIAIDNUHMMSUVTIQ

21541 AAMACCTCTTTATCATGTTGTACCTTACCGCCACGAATATCAAATAAACTATACTGATTT 21600
N QL FL VVHTFPZPAO* L KNS TIUVL
T K 8§ F Y Y L M S HR HIK Y NT QY § *
K P §$ I TCOCUZPIA AT STIT* K I HS F
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21601

21661

21721

21781

21841

21901

21961

22021

22081

AAAAGAAACTTTAACCGACCGTGACGACAACAATTAAATTCTGGTCTAGTTAATTTACTA
N EKFNAPVATTTULTZEKTULTG GTS * NTF §
I KK S I PQCQQQ*VNTILUV-LDTITULH
"K R Q F Q S A5 SNUNTI@®*S SWITL®*TITI

AATCAAATAAGAGAATAACTTTCTCCATTTAATAATCAAGCGCTATGCGCATTTCTCTAA
KT * ERI S L PLNWNTI RSV RIL S I
N L K N E * Q F LY I IULEUZRYAYTUL S
* NI R KNUPFPSTVF * * NAIRTVFILN

ARACAACCACTATCAGAACATTTATGAACAATCTAGAGTAATTTAGATTTGATACARTTA
K TPSLRTTFVQ*IEUNTFT RTPEFT*TTL

K Q QH YD QLY KNGSU RMLTUDTULSH *

K NTITZ KZYTISTTLOD * * I *+ V I NI

ATAAAAAAATAAAAAAATAAAGACAATACCAAAATTACTTGGAGAATTACAACACAGAGT
* K K I K KNRUNUBHN *«* HVE * H QT E
N N K * K K I ETTITJI KTITFHR RTIEKTIUNIHTE R
I K K N K * K ¢ * P K L § GR L T T D *

AAATTTGGTACTGACCAAAAATAAACCACTATCAGCAAGACTAACATTGGTATAATTATT
N L GH ST K I QHYDUNAOGQNYG Y * Y

M * VM VP K* KTTITTT RTITUVMHNI
K F WS QN KW NUPSLRES QL WIULL

AAATTTTTAATTTTTAAAACTAATAAACCTATAAGTGGGATCARACACGTTGTTACCATT

N L F + F N Q NNUPVYEG * NT CCHY

I * F N F I KII1IQINUVUZ RTGQAVIT
K F I L F K S * K SI1I * 66 LKUHILTILUPL

CTAAAGTAGATCACGGCCACTAAGATAAAAATTCTCAAARAGTAAAGTGAGCTAAAATATT
S KM*HRHN * K * S NEN™* E I K Y
L N * RTGTTIUZRWNIEKILTIEKMESSKII

I EDLAUP S E I KL LK * KV RN * L

AATGTGACCGCTTCCACTAGTTTAATAAARAATACTCCCACAATTAARATTAGGAATAGT
N C QR L HDVF * KKHUPH * N * D KD
I v s A FTIULNWNZIKTIULTWNTIIKTITR RTI

* VvV PS P S * I I K * S8 P TUILI XKULG * *

ATCTAAATTCACAAAAGGATTACCATCATTACTACATACCGAAGAATTGTTCCATTCTAA
Y I * T N E * HY YHUHTIA®AE™* CUPILTI
M S KL T KU RTITTTITIUYU®PI KI KUVILYS
L NL HKGULPULULSTHSI RILILTTILN
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22141

22201

22261

22321

22381

22441

22501

22561

22621

AATAGCACGGAATATAAGATTATACCGGAAAAAAGCAATAGAATGAAAACAACTATAAGG
K D HRTINOT*Y Y PRIKENUDT™* K Q QY E
K I T G * I R I HG KKTTIIK S KWNTIN
* R A K Y EVLTIOA AZ K KU RT®* RV KT S I G

AATATTACAAAGAGAAAGATTCAAATTAAGAACATTTITCACTATAAAATAGTGAATTGTT
K Y H KE K * T* NKY F HYKTIV*» C
R I I NR KXKURILIKTIRTVFTTINT®* *«~ K V

* L T E R E L NULE OQULUIL S 1I KD S L L

AGGATAAAAATAATTAATAAGATTCCTTCAAATAAAATGAAATAATCCAACAAGAGAAAT
D * K * «*+ NN * P L KN T* KTI L NNEK

I R NKNTITIRIULVFNIIKS * *~ T TR K
G I K 1L * EL ST * KV KNP Q E R *

AAATCATGGCGAAACGGAAAAATTTAGATTGAAATCAGTCATGATAATATTGTATCTATG
N L v A XK GK * I * s * DT S NYCTL Y

I *» YR KAI K KUVFRVYVY KTULVITIUVYTI
K TG S QR KL DUILIKUL®* Y *» * L M 8 V

ACCGAGACAAATACCAAAAAGATTACAACARATAGGACTAAATCTGACATAAATATAAAG
0 $ 0 K H N K * HQ KD Q NL S Y K Y K
S A RNTI T KU RTINWNIWRI®*VTNTIN

P ET* P KEULTTO®* G S K S Q I * I E

AGAATTTGGTCCAAGAATATTTCAAAGGTGGTGACGTGGRAAAAATAGGAATGGATGATT
E * VL N K YL K W W Q VK K I R V ~ «

R K F W TR RTIVFNGG G ST CRIK™*G* R S
R L GPE * L TEUVVYV A GI K KUDIEKGUVL

TCGAGAGACAAAACTATTTAGATTTGTTAAACATGGACATGTCCAACARCTAAGATCTAC
L ERNOQY I * VI QV QV P Q2 QN *~ I

F S ET K I FRPF L KYURYULNWNTIRS
A R Q K S LDULCNTGTT GCTTSETLH

CTTGTTGCTCGCACGGAGTCTATARAGAAATAGACAACGTACAGTTAACGGTATAACAAT

§ CRAHIRILY K KTI QQMDTIOAMNUDNN

PV VL TG * I NR * RNZGCTULOQWTIT
F L S RAUESTEI KDTA AH®*NGTYQ

AAAAGCGTTAAGAAGACGATTAATACAACCGTTCATACTATAATTGGTGCCACTATCACC

N ECNK Q * NH Q CTH Y * GRUHYH

I KA I RRSTIINALTITIWNUVVTTIT
K RL EEAUL*TUWPULY S IULWUPSUL P
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22681

22741

22801

22861

22921

22981

23041

23101

23161

ARPATAAAGATAARATAGACCAGAAAATATATTACAAAGAACATARAGTATAATACCACA
N *# K * K I Q D K I Y H KK Y KM NH H

T K NRN* RTXK * I I N RTN®*TITIT
K I E I KD PRIKVYLTEGQTIZEZ Y *» P T

TAAAAATATACTATTAAAATGTAGGTAAACCGGGATAATAAGAAAACCATCCACAGGATG
I K I HYWN* MWK ARNNDNIKD OQYTTD *

Y K * I I IT KCGNWUPGTITIUZ RIKTUPTR
N K'Y s L KVDMOQG* * E KPULUHGUV

TAGAAGATAATAATTTGTAGGTTAAACACAAATACTAAAAAACGGATAATAARATGTTCC
M K * * * V DL KHIKHNIKA AT™®*™ = K V L

€C R RNNVF MWNTWNTITIIKUGQIRINN* L
D EI I LCGTIOQT* S KIKGTIII KT CTDP

ATAAAATAATACARATCGAAATGAAAAACAACARAAAGATAATARAAACAATATATTGCT
Y K I I NL KV KOQOQZ KUETITIIZ KTTIYR

T N * *# T » § *+ K K N N K * * K Q * I V
I K NH KAIKJ S KTTI K RNNIKNTYTL S

ATTTAGAGTAATTTAGATTTGTACAATAATTAATARRAATAAAACGGATGTTGTAATCGA
Y I ENF R F M NUVNTITII KTII KGUV VNA

I F RMULDILOCTTIUL®* K * KAT™* L ML
L p * #+# I » V H * * N NI KNGQURTUCTC * 8§

CAATATCCACTAAAATTAACATGATTAAAACGATAATTACTARATTTGTGGTGTCAAGGA
T I P S KL Q VLI KA ATITULSI KUE PV VTG
Q * L H N * N Y ¢« N Q * *# H NILC W L E

N Y T I XK I TS I K S NI I * VG CN R

GCGTATTCACTCATACAACACCTACARAGAATACCAAACCCATGTATAATATATGAACTA
R ML 8 YTTSTE™* P KUP VY * I 8 8§

E CLHTMHOQ?PHI K KHNZPYMNTYVDQ
A YT L I NHINIRTITOGQTT CTITI Y KTI

GCACAAATAAATTTATGATGATATAATAAATGACCAATAAAGGGATTTAGACCACCGGTTA
R T * K F V VI NI NUVZP * K OGGUL D POATL

D HKXKW NI LY * * I [ * Q NNUG * I Q H W
T N I * I § S Y * K S T I ERUFURTG I

AAATCCCTAGATAGAAATTTTCCATGATGTATAAACTCATGAGAAACCATAGTCTTTGGG
K L S RDKUF PV V-Y KL V R QY *« F G

N * P DI KL LY * MNSYETIZKTUDS V
K P I * R * F TS CTI QTS KUPTIULFG
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23221 AARAARTAGACTARAATTATTACCATAAAAAAGATCTCAATTCTTATGATTCAACATACAA 23280
K K DS KLULUPTIIXKELTULV FVLNYT
R K I QN * Y H Y KK * L * S Y * TTH
K * RI K I I TWNJ KRS SNILTISULGQTIN

23281 TTATTTTGAAACATATCACTCAAATCATGATATCAATATCCATCACAAAAATAATTGTTG 23340
L L VXYL SNULVITTIW®?PLTTI KTIIULL
* Y F KTYHT* Y ¢« L * L Y H K * + ¢C
I F $ QI TULKTSJYNZYTTWNI KNV YV

23341 AGAATATGATAACAACAAGTTGGAGTATTACCACAAAACCTCTAATGTCGAACAGTTATG 23400
E* VI TTS®* G * L PTZI KSZSTIUVAGQT®* Y
S K Y- * Q QE VEVYUHTETEKTPSS=*LKTDI
R I S NNUNTILRMITETNG OTLANTCGCECSTTLYUV

23401 TGATACACACTCATAGGAGTATGATAAACATTTAGATTTCCATCAAGAGCATTACTTAGA 23460
vV I HS Y G * VvV ! QL DL PLETZ RTULS D
¢ * THTUDEY * K Y I * L YNZETYHI
S HTUL IR RMSNTVFRTPFTTIRTTIFR

23461 ACCGTAAAACTATTTAGACTTGGAARACACAGACAAGTTCTTTTTAAAATGAATATTACAA 23520
Q ¢ K 8§ L DS G KHURWNULTFTFKV * L T
K A NQY I Q V KTUDT* S F N * K Y H
P M KI FRVFRGQT QETULTFTII KT STITIN

23521 AGATGTCTAACCAACATAAAAGTAAARATAGTTCTTGCACCGTGAAAAATACGAATAATA 23580
E VS Q N Y K * K * * 5§ R P V K * A *
K * L NTTNZEWNIZ KDILV HOCI KU KUHI KN
R CTIT P QT KM KTIULTFTA ASIZ KTIS STII

23581 CGACTAAGACCGTACGGATGATGAAARAAATAAATCAAACATAGAACCATGAGAAAATAGA 23640
A S EPMGV YV K KW NULI K YR P VRIKD
H QNOQCAO™®* *+ KKI * NTDOQTYETKTI
€ I R A HRS S K * KT QI KT S K * R

23641 GTAATAATACAAAACGGAAACTGAACATTACGATATAGAAGATTATGACTATTACTCTGA 23700
* *» + T KG KV Q0LATIDZETLV SL SV
E NNHKAIKS K Y H * I K * Y Q Y H &
M I I NQ R QS5 T I S Y RI RIS I I L S

23701 AATGTTATAACCCAGTGTGGARACAGATTTGCGGTTATAGAAGAATTTAAACTGTTGGCA 23760
K ¢ Y QT VG KDULIRUWYRIRILNSTLR
K v I NP * VKT * V GIDE™*TIQCG
* L T PDCRUOQRTFALTIIKIKT FIEKUVVT
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23761 CCACAATAATGATTACCACAACTAACAMGATCATCAAAGAAATCGCTCTAAGTTACATTT 23820
PTIVLATS S G QETELTELZEKTEKTELTSTI®*HTL
HH** *«* HQOQNUNTG*YUNRT*RSETIY
T NNSISUNTITRTTETEKA ATLTEINTILTF

23821 TGATTTAGAAATAATGGATTATGACCACARATACTGAATAGACCAAAATGACAATTCGGA 23880
VLD KNG GTILVTZPTT®* S KDPIEKTVTTLG
F * I K I V * Y Q HKHSTI QN * @ * &
S FR * * RI STUNTIVSH*RTI KT SNTILR

23881 CAACGTTGACATGTAGCAGCATAAGGACTAAATGGACTAACACTGTAACTATTTACCGAA 23940
T AV TCRURTIGS S KGSQ S M S L H s
Q 0OL Q VDDYEO QNVONUHCOQYTINA-A
N C S YMTTNH RTIM®X*XURITUVNTITFUPK

23941 TTGTTAAAATTACATGGGAGTGGAGAATTAACCCTTGCATTTTAAAARAGATTAACGTTG 24000
L L KLTGCEGRTULTZG QSR RTILTIZKTETLAQTL
* CN * HV RV E* NPV YT FIKTZK* NC
vV I K I Y66 *RKTIPFTTFUNIKZ RTIA AUV

24001 AAATTAAACTCATGAAACGAAGCAAATCAAGTATGACTAAGAAAAAGAACATTATTARAA 24060
K L K L v X s R KT * V 8§ E KE Q L L K
S * NS Y KA ENILEYQNIKI KK Y Y N
K I 0T $ Q KT * NMS IRI KU RTTITIK

24061 CTACTTAGATTCTATATACCATCAACAAAATTCTCATAACAAAATCTATTTAAACGGTAT 24120
$ S DL I YPULOQE XKXULUILTITIEKS STILNA AWM
Q H I * 8§ I H Y NN * S Y Q KL ¥ I Q W
I FRL Y ITTTI KU LTWNN®*TVFIKGY

24121 GGGTTGAGGTCTGCTAGACTAAACGTCAACCCGTCAAGACCAARAGACGTTAGAAGATTA 24180
G LELRDST KTCNT PLET P KRT CDEHTL
VW S5 WV IQNATTPCNGQNEH ATIEK *
G VGESSRIOQL QAT RTTEKT G QTLTRTR RTI

24181 ATATTTTAACTGTGATGAAGATCAAGAACAGTTAACATAATATCAAACGGACGTTAATTA 24240
* L I §$ VVEULE G GQ®*NTY*LKGA ATITL
N Y F Q C *# K * N KDTITAWNTZYNA ADG QTIL *
I FNVSSRTR RTILGQTITIT QR RTE CNI

24241 CAATGATAATTATTAATATTAGGAAGAAGAACCTTATCTTCCATACCAAAATTATTAARAA 24300
T vIiI L L *L GEEQF L L Y P KUIL L K
H &« « = Y N Y D K K K S Y F THN * Y N
N § N I I I I RRRUPTI S PITI KTITIK
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24301 TTAAACTCGAGAGTATCACAACAAATGAGTGCAATAACAAAARGACAATTATTATGAAAA 24360
L K L E * L TT* ER * Q K ETULUILUVK
* N §$ S E Y H Q K S V NNUNIKGQ * Y Y K
I QARMTW NNV * TTITI KR RIUNTIISK

24361 ACAGGAACACGATTTGGAAGAAAACGAAGTTCAACGTTCTCAGTATTTGGTGGAAGACGA 24420
Q G Q AL G E KA EULOGQULULT™*TL GG E A
K D XKH * VvV K K QKILNTZGCSDYVVKAQQ
T R T 8 FRRIKS * TAILTMTFWURR S

24421 AGGACAGGATAACCATGATTAATAGCAAGAACACTCTCATGATGACATGAGCTGGTGTGA 24480
E QGI P VL * REJQSULV VTS S WY
K R D * QY * NDNIKHSY * Q V RGC
G T RNTSIITHRTILTS S YEUVUVS

24481 CTGACCACATCCACAAGAACAAATGGACTAGGATATTGACGAATACTGGGATCCAGAACA 24540
S QHLEEG QEKTGSGTIVHAT®*SGTULTDQ
Q STYTUNIZ KNV QD * L Q KHG * T K
VPTPTRTT®*URTIZ RYSSTIUVRTET RT

24541 AGAGTTTTTTTCAGAGACCAACCACAACCACTTGTAACACGTCCCAAGCCACAACTACTT 24600
E * F F DRTUPTUZPSCOQ AUPNUZPTS S
N E F FTEPOQHOQHVYV NHULTRUHOQH
R L F L RQNTWNTV FMTTCU®PETNTITF

24601 CTTTTCACACCACATAACCTACCTAGTATATTACARAGAACAGAAACATCATGACTACGG 24660
S FHPTNSTPDJTYLTET G QI RTG GQTLUVS A
L FTHHTIUPHTIMYUHTE KT KT DTZEKTYZYOQH
FLTTVYOQTIS*+*ITINUPRTTI KTTSTISG

24661 AAAGATCCAACCAGAATACTGTGAACGCAGTCATTGTTGGCAACATTATAARAAAGATTA 24720
K RPQD* SV QTLTLILRG LTITEKTETL
R ELNTIEKEHT CEKR RT®* Y CGNTYTYEKK*
K * TPRIVSADTV VU VTTTINTEKTR RI

24721 AAATAAAATTTACCATAGTTATCACCATGGTGAACAAGATTACTAAATAACGTCGGATTA 24780
K I K F P ILLPVV QEILSI KU NTZEGCSGTL
N * K L HY * Y H Y WZ KN * HNTIAA *
KN =* I TDTITTUGSTRTITI* QL R I

24781 TGACTTCAAAAATGACTACAAACACAACTAATGCTGGAAATACCATAATGTCCTGTTCCA 24840
vV s T K VS TQTS * S R * P I VP C P
Y Q L K * QH KHQWNUPRGI KU HY* L VL
S FNKSINTNUNTIUVVYVKTITWNTZ G CSTILT
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24841 TAAAAATTTCTTCAAAGACGACAAATAATATTATCAACCGTTTTAGAAAACATACTARGA 24900
I KL STEAT* * L L Q CF RIEK Y S E
Y K * L L K Q Q KN Y Y NATFUDI KTHN
N K F F NRSNIITITU®PILTII KT G QQTITIHR

24901 TTACCGTTGTAATAACCAAAATTTCTAARACAATGATTATTTTGTATATTATAAAAGGGA 24960
L P LM IPIKTLSTE KTV VZELULVYTZLTITE KG
* H CC * QNO+*LUNOQT®* * YT FMYTVYKG
1 A VNDNTZ KT FTIIE KNS GSTITFO CTITINTER

24961 ACAATACGTCé'I"PCTCAAAGACGACGAAAAGTAG’ITI‘I‘ACGAAGGAGAAACCGAAATGAA 25020
Q * A PLTEA AA AIKST™* * FAETEI KA ATEK S
K NHLVFULIKIOQOQOQE KEDTFHTI KT RIKTPIKUV
T I € S $§$ NR S S KMULTISGURUGQS * K

25021 ATAGCATTAAATTTTACATCGATACAAAACTTATTATAAAGAAATTGATGAGTCGGTATA 25080
*R L K F HL * T KV FULTIZEIZKUVV « g Y
KDY NILTI VY S HUEK S Y Y KKUL* EA M
I T I * FTATINO QTITIW NI RTYF*®*SSTILWI

25081 AAACTATCAATAGAACCAACGCAAARATTACGACTATTAAATTGACTAATAAGACAAAGA 25140
K S L * RPOQOTJ KULA ASTLI KV S * ETE
N Q Y NDQDNU RIK™*HQYNTILGQINNOQK
K I T I KTAWNIKTISTITI * S I I R N R

25141 AGAACACGAGARAGCGTACCCATCACCAAAAACACAACTAATATTGAGTGGAAGAAGAAGG 25200
E Q ARRMZPLUPKOQTS * L EGTETEE
K K HEECUPYHNIKUHO QNYS VKKK
R T §$ KA HTTTI KTNTITIUV * RRU R G

25201 AGAAGCGCAGCATTTGCATCTTCATAAAGACGAAGAATAGCAARACAATGAAAACTTGGG 25260
EERRULRLTILTIE BREST®*RIKTUVIKS G
R K ADYVY FYZEKU QI KTZ KTUDINOGOQ®*Z KGO QV
R RTT F TS TNU RS SR RTITIEKINTSTIKTFCQC

25261 AAATTACAGTCAAAACAATTACTGTCATAACTCAGACACCCACCAGAAATACTICTAGTIT 25320
K L TLIXTULSTULTISODTU®PZPUR* S I L
R *H * N Q * HCYQTO QUPHUDIKH S ¢+
K I DT KNTIUVTNULRIEHETTIEKTITLTUDF

25321 TAAGGGTGATTGAAATGATATCAACCAGTTCTCCTTAAATAAGTTTGATTAAGAGGATTT 25380
I 6 vVL KVITU®PO®*SSNTI®*U VTILETGL
F EW * g +* « L Q DL P I * EF * NE *
NG S VvV KS YNTTULTLTFI KU NTILSTIRTERTF
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25381

25441

25501

25561

25621

25681

25741

25801

25861

CAATGATAACTAACAAGAAATARACAGACAAGATTAATACGTCGAACGGTACTGAATAAC
T VI §$ Q E K NTQEL * A A Q W S KN
L * * 9 NN K I Q RN+« N HULIKGH S I

N S N I TR * KDT RTITIUOCSA AMUVYV* Q

AGTCTCATACCGTGAARAACACTATTATAATTATCATAAAATCTACTTCAATTACCAAAT
D S Y PV KQSLIULULTIIKSSTILZ&PK
T L T H CI K KH Y Y * Y Y KL HUL * HN

* L, I A S KTTIINITWNT®*®*TIVFNTIT *

GAACTATGATGAGTTAARCGTACATCGACTATGAGAATACGTTCCACAGTGTGRATCGAGG
$§ § VV *« NCTASVRTITC?PTUVSILE

VvV Q Y * EI A HLQYET®* AULUHT®*UV * §
K I $ § L g Mm ¥ § I §$ KHULTUDTCIKAG

TTAGAATTATGATTAAACGTAAAACTACAACTATTATAATTAAAATTTAGGGATCAACCT
L RL VDLEKTCI KT ST STULTIULZE KTLTDTRTFP
WD * Y * NANGOQEHUG QYZY®*NW®*TIOGTLQ

I K I S I QMM KINTITIUNTITZKTFGS®* N S

ACAAATCCAGGTGTGACGCCAAGAAGAAGAGCAAGAAAAAMACTTCTAMATARCAAACTG
H K P G CQUPETETEUZ REIKIKS S KNN S

I N L DV 5 RNIKIEKEWUNI KI KZQLWNTITQ
T * T W VvV A TRIRU®RTRIKIKFI * Q K V

TTTCAATTTGAAAGTCTACAACCAARACAACTTCGARTATTGTTAACATGACCACCATCA
L TLSESTTZPKXKTSA*LULQVZPPIL
C L * VKLHG QNSO QO QLTI KT YO CNTYOQHY

F N F K*IUNTJ KNTFSTIVITSTTT

CTTTAATCTCTAGAAGAAACACATGTTAGGAAATTACCATAATTTCAAAACGGAGGATAA
S I L S RRQTCDIKULUPTIULTIKSGSGTI
H F * L DEKHV IR * HY * L KA E *~

F N § I K KT YL G K I TUNUFNOQORT RN

AACAGACTTAGAGTTTAAAGACCAATGTGGTGTCGGCGATGACAACGACGATACAARAGGT
K D S§D* I E P * V VAAV TA2AzATIINSG
K T QI EF KQNU CWILR®* QOQQ * TE
Q R F RLNURTUVGCGS S NS S HKW

GGTACCAGTCGTCGTCGACCGTATGGTAARAAGAGAATTACATGTTATATCTTAATTACCA

G HD A AZAPMGNERTLTU CYULTIULUP

vV MM TLIULULOGQCVMKE * HV I Y F * H
W P * CCS A Y WK RIKTIUYILTISNTIT
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25921

25981

26041

26101

26161

26221

26281

26341

26401

AACCCACAATGATACCTACARGAATTATTTTTAGTTTTCAACTATCGATGACGAAAATTA
K p TVIS T RILILF * FNTIAVAIKTL
N P H * ¢+ P HE * Y FDVF TS L * Q K *
Q TN S HTINIKIFIULILGQY S S S K I

TTACGAGARAGAAAGATAAGTCTTACCAAAATCACGATGGTTGAGACGTGAACGATTTTAT
L A RRETI * F P KL AV LEASZSA ATLI
Y H EE K * ESHNT* H * W S Q V Q * F
I S K KRNULITI KT SGUVURUCIKSUFY

GTTTCACAACAATTAAGATTACGAGTTCGTGAATTATCAAACAATGTCGTTAATAAATTA
¢C L TTULEULA®*ASILILI KNDNTCTCNNL
V F HQ * N* HEILUV * YNTUVATITI *
L T N KN I R I 8§ L C XK I T Q * L L * K I

TTTAAACCACGTTAATCAAGAAGAAATGTTCTTTAAAATAGAGCAGAGCTACGAAATCTC
L NP A I L EEKTCSTIIKUDU RIRSATIKS
Yy I Q HL * NI K KUV VILTFI KTIEDIZRUHIEKTL
F K T CNT RU®R®*L FN* RTETI S * L

CGAGTCCAAGTCTAACTATCCGAATARTTACCAGCARATTGACGAAATTTACGAATACAG
A * T * I S L S IUL P RIKV A KT FA* T
P E PE S QY A * * HDNULUGQIKTLUHIKH

S L NL NI P KNTITT®*S S * I S ID

AGAGTTGTCGAATCACTATAAAGAGAACATTTTAAACCACGACGAAATCGATACCTCTTC
E * C S L §I ERTUVFNUPAAI KU RTISTF
R E VA * HYKEZQTL .I Q HQ KL * P S
R L L. KT I NRIEXKXKYV FIKTS S * § HILL

CAATTACTCACACAATTTTCAGTTAGAGGAGCATAATTAAAAACACCATTACCATTAGTA
T L S HTULUL* DG RTIULI KU GQZ®PULUZPTIL *

P * HTH * FDIEEY* NI KHYHTYD
N I L T N F T LRRTNII KTTTITTI M

TAAAACAGTAATCAAGTTTTACGAGGAATACCAAACAACARATACGTAAAATCAATATTT
I X DNT * F A G * P KNUVNTIOCIKTIL* L

Y K T MLEFHEI KHNTT * AN * N Y
N Q * * N L I §SRITOQOQI KMHMIEKTTIF

GGATAAAGAAAATTTTGACAAAATCATTCAGGACCAAACACATATAGTCCACTACATCCA
G I EKULVTZ KTULGT®?Z KUHTITDTPTST?P

V * K XK * FQKILLDIO QNTTYTITLUHTEHL

R NR KF SN *YTRTO QTZYS=*TTITVYT
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26461 TAACGTGGATTTGTTCCCATAAAATAATTTGTATTACTAGTAACCTACAAGTGACCATCA 26520
I AGLCUPY XK IILCLS* Q I NV P L
Y Qv+ VL TN®** V Y HDNST * QY
N CRFLPTI KNTFMITIMTPHESTT

26521 AGAATGATAATAGGACTTGGTTAAAGTCTATTTTTACAACAABAATACTTATGAACAAGA 26580
E *+ * + G § G I E S L FTTIKTIF V Q E
N K § NDQ VL KTILYFHOQK®* S Y KN
R VI I R F WN* I F I NNIKUHTISTR

26581 CAATTAAAATGATTTCGCGGAGAACAAATAAACTTAGTAAGACATGGTTTTAACAGACTA 26640
T L K VL AGRTT™* KPP * BETGF ND S
Q * N~ * L, A EQ KN SDWNOQVLITJQ
N I K S FRUPRIKUWNTIOQTIM®PRYWFOQRI

26641 AAACTTAGACTCAATAGAGTAACCAAATTTTTAGTTTGTAGGTAACGCGGATTAAACTGA 26700
K 8§ b sS N D* QNLF *VDMAGTLKUV
N Q I QTIENT™*FDVFMUWOA AT™* N S
K FRL * RMZPIEKZ FIULCGNRIRTIZGQS

26701 AATTTAGAAGTATGATAATTACGATGAAAARATCTARACATAATACTCTACTTAGAATAA 26760
K F R * V. I L AV K K S K Y * §1ITFIR RI
K L b E Y * * H* KK L NTNUHS S D *
* I KM S5 NI S S K * I QI I L H I KN

26761 GTTCTCAGATAATTCAGAAACTTATTATCAATATAGTTAGAATTICTATATCCATGTATA 26820
* $ b I L DK F L L * I LRUL S I P VY
EL T * * T KSYYNY * D * L Y L Y M
L L RNLROQGTITITTIUDTIIZ KT FIUYTT CTI

26821 CTTTACATACATTTTACCGGAACCATACAAACCGATGATTAAAGAAAARAGTAAATATTAT 26880
$ I YT F HG Q Y TOQ S S 1 EKENTIITI
HFTHULIAIKTUHIE KA AUVELI KIZ KT KMW®* L
FH I Y F P RUP I NP * = N RIK * K Y Y

26881 AAGGAACATAACGAGAAABAATATACAACAACATGACCAACACCAAGACGTACAARATCA 26940
N R TN S K K I HQQV P QP EUZ RHIKTL
I G Q I A RK * I NNVYQNUHNQMNUDN *
E K Y Q E KK YTTTSTTTWRTUCT KT

26941 TTTACAGTATTAACAACACTACTCATACCACCAGTAGTACTAAAACAATAGTTTTGTAGA 27000
L H* L Q QS S Y PP * * § KTTI L VD
Y I D Y N N HHTHHUDDHNZQ * * F M
FTMTITTTTIULTITTMMIIKNDTFCR

FIG. 3 CONT'D
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27001

27061

27121

27181

27241

27301

27361

27421

27481

GTACTACTAATCTTAGAGAACAGTCTAGAGTAATTTAGATTTGAAATARATACCTGCAAA
* § § * F R K D S RMILDIL S * K H V N
E HHNSD RTULUD* * I * V KNTIST
M I I L I EQ * I ENVFRUFIKTI * PR K

CCTCTGGATCGATGTGTGTAAGAGAACAATAATCTCTTAAACCACAATGTTTGGAACTTC
P S RAVCMPBRIKNNST FI KXTNTGCVYIKF
Q L GL * vV CERTTIULSZGSNUPTV F RS
§ v * S CVNEQ®* * L I QH . L G QL

TAAACACAGATTTCATATTAATGACAGTTGGATAACAACCAATGACATAACATGGAAATT
I 0T * L I I VTULIRNNWNTUVTITNTYR *

S KHRPF YL *Q * G I TUP®* QITSGK
N TDILTYNSDUV * Q QNS Y Q V KL

TACAAACCACAGCGTTCAAACCGTTTAAACGAAGAGTGAAATGTAATGCATCAGTGCTAT
I N P TALI KA ATFI KSR RUVEKTCT* T TUVI
F TQH RILNUPTULNA AE* KVNRIL * 8§
H K TDCTGQOCTI QK ES * MV Y DRY

AARGGGTATCATTATTAARAACCACAACATTGATCAAAATGATGAATACCATTATGACAAA
N GMTTI I KTWNY ST K S S I TTI SN

I EW L L L K PTTV L KV V * P L VT
K G Y Y YNQH QUL * N * * K HY Y Q K

GACTCCGACACAGATCTAATCAACTTAGTCGAAGACTTAAATAACAAACCGCACGTCTCC
R L S HR S * NF * S RVF KNNUPTOCIL

E S A TDILNTS D AE S NTITQRAS
Q PQ T *I L QI L KQ I * Q KAUHILP

GTGAATTATTCATACCAACTAAATAAAAAGTTACTATGACGAACCATGTATCCTGTCTAR
C K I L I TS KNJIKILZSVAQTYMUPOCTI
A S L L Y P QNTI K * HY QKT TTCULV S
vV * YTHNTI * K EI I S$S PV Y S LN

AATCAAAATCAAAATAAAACAGAATARAGAAATTAGAAACAACAACGAAAARATCGTTGA
K T KT KD NOQU RTIUEI KTII KTTAIKI KAV

K L KL K I KD * KKIUILIRGQQOQ KK UL L
* N * N* KT KW NI R* DK KNIUNS K * C §

TAATTCGAAACATACGTTGAAACACCAAAAACATTAAAGAAATAATARAGTGGAAGCCGA
I L §$ Q I C S QP K QUL K K I I EGE 1A

* *+ A K Y A.V K HN K Y NR * * K V K P
N L KT HUL X TTEKTTIEI KU NNT®*TRTRS

FIG.3 CONT'D
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27541 ATGCAAATATTTTCTCCATACGTCAACATATTCAGAATATCACTTGTTCAATATGGTGGG 27600
* T * L. L P I CNYLDO®*UL S CTTIGSG
K R K Y FLYATTYTUZ KU YHV L * V V
VNIUFSTHLQIULRTITVFULNYWG

27601 TGAAGTCTAATAAATTAGATTTAGATTTIGTAATACTTATTTAGAAAAGAAGGAGTTAAAT 27660
VES=* KI * I * VNHTIVFRIKIKIRILK
W K L. N NLRVFURP M IV FULDI KU RGT™*N
s *» 1 I * D LDULCO™*"S S Y I KBEEZETI *

27661 GAAGACTAGTTCGACAATGTAAGAATTTTCTTACCTTAAAGAGAAACCCACATTATGATG 27720
S R I L S NCE * F F P I ERGQT Y Y *
VES®*ATVDNI KV FSHF KEIKUPTTI S
K 0 DL Q * M RLIULTISNU RIEKUPUHILUVYV

27721 AAARAATAATGATAGTATAACGTCAAGCCAATATGCTCGGCATCATACAAACAAATAGAAT 27780
K KN S DY QLETTITRATTHTIEKTNTIK
S KI VIMNGCNEP®*YLRTILTINT®*R
K * * «+ + T A TRNZYSGYJYTSOQTZ KD *

27781 AGTTCTACTAATAAGAAACCGAATACACCGGTAACTGATAGTGGAACTGATATAAATTAA 27840
DL HNNIKUPIKHUPUWQS D GOQ S Y K I
I L T I I R Q S I HGNUV I VKV INIL
* § § * E XA *TAMS * * R S * I *N

27841 CAARAAATACGAAACTTATTACGAAAAGAACGTAAAAGATATCACAAATGATAATAAAGAT 27900
T K I §$ ¢Q I I §$ K K CI KR RYHIEKSNNR
Q K * A K F L A KR AWNUETITNUVTI I E
N K H K S YHKEO QM K * L T * * * K =

27901 AACAATATACCTAAGAAATAAAACAATTATCATAAGCCGAAAAATAATCTTGACCGTCAA 27960
N N Y PN KTI KU NTITWNU PIKIKNSS-BAT
1 TIHTIURO®* KTULULTIURSKTIULVZPIL
Q * I 8§ E XK NQ *¥ YY EAIKO®* +* P Q CN

27961 CCACCTCAAAATTAGGTCTCTGGTTATTAGAATACACATAACTATACTTTCCGTTCTACA 28020
P P T K I W L G I I KHTNTIHV FA ATLH
Q HL KL GSVLLURTIUHTISTIUZPFUPILTI
T S N * DL S§W YD * TY QY SULCST

28021 AACAATCCGGTCAATAACTCCTGATAGTGTGTAATTGACGATGACAATAAGCACCAGTAG 28080
K N P W NNILV I V C* 8§ 8§ S NNTTM
N T LG TTI S S * *« VNV A VT IR P *
Q * AL *»Q P SDCMULOQT™* Q * EHDD

FIG. 3 CONT'D
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28081

28141

28201

28261

28321

28381

2B441

28501

28561

AAATATATGTCCCACAGTTTGAACCGTGACCRATATGAGAAAGTCTAAACGGGCATATAC
K I YL T DVF XK A STTI S K * I Q G Y I
R * I ¢C P TUL S PV P * VRE S KGT Y
K Y Vv pPH * V QCQNYEIKIULNA ATRTIH

AATGACATCGATTCCACGTTCATGARACATGGATATTTGCACGGAAAAATCTATTCAATC
N §$ Y S LHLYKTUGTIVFTGI K * I L *
T V TAULTOCT S Q V * L R A KI K S LN

* 0L * P ALV KYURYUVHURI KTLYTTL

TACAATTATCACCAARACGACAAAAACAATTCAGATTTCAACCATTGATAGCAAATGGCA
I NI TTKSNIKWUNILRVFNTV I T * R
S TLL P KATI KTULUDILTU®PUDL * R KG
H * YHNOQOQIKOQ®*T* L QY S DNUVT

GATCATTTGGATCACCATACCTATGACGGAACAATTCTCGAATTTAGATTTGATAATCCT
R T FRTTHTI S GQ * S § L DL S NP
DL L GL P I S VA KN NILABAMO*XTI ~ V I L
* Yy v.* HY P Y QRTULULI K FRTF * * g

ACAGAATATGAGGGCCAGTAATACGACCTTCATCTTCGAGGAGACCTTTAGCAAGTCCTT
HRTI S GTMTIS ST SAG RS I T * S
I Db *v Gp * * A P L L LEEPF RE P

T K Y E RDNUHGQF Y F 8 R Q F DNIULF

AGGAGTTCTTTTGAAGAACCCGACTGGTTAGACTCGCTTTAATGGTTTGGAARATTATCTC
D EL FSRUPSVLRULSTIUVILGI KTIS
I RL FVEQASWNWNDSRTF®*WUV KTLTL
G * § F KX P QGI QAT FNGT FR®* Y L

CGTCTTTTTGGGTTGGATTTAAGTGACACAGATGAGTTGGTGTTCCTTTATGATAGGGTG
A S F GLRVFEU SHRSILWILS I S DW

P L F VWGLVNUVTTIDUV™*GCUPF VI G
C F F GV I * g T * EV VL F Y *» GV

TAATAAGGACCAAGAGGCCCTAGTGAGTTRAAAGTTTTTCCATCTCIGAAATTTAARAGTC
M I G P EGPD S L KL FTS5 V KTF K *

¢C * EQNZEUPTIV+* N * F PLS KX LNE
N NRTRWRS * EI EFL YL S * I K L

TACCAGTTCCTCAAGGGTAACGAAAGCCTCATGGGGGARGACTTCGTTTTCCTATAACCA
I T LS NG GWNJSESTYGRURTFTUCTFSTIF®P

S P* P TGMA®AIKZPTGGESA AT FPY Q
HDLILEWSOQXRILVYVGKOQLILZLTIHNT

FIG.3 CONT'D
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28621

28681

28741

28801

28861

28921

28981

29041

29101

TATCTGTGTCGECCGCAAGARAATTTTGTCGACTACCAGTTGTTT TCGTCARCAATGGCT
1 S VAPTRIEKTPEFTCSTITTLTULTLILG Q* R
YLCLRRETEKTELTYVATSTES*CFCHNING
Y VCGANEKT®*TFLOHDV VT FATTUVS

CTACCATAAAGATGATAGAGCCATGGCCGGGTATACGGTTACGTAGGATACCACTTAGGG
S P I E VI ETOGAWIGTIOCGTITTFG
L H.Y K * * R PV P GYALAD ™ P S D

I T NR S DIRUYRGMHWHMMRMHMHTIG

AGCTTCCCCAGAAGACCCAACGATTAGTGGTTCGACTGTGAAGATGAGGGAGGCTACARA
E F PDEVPWNGSI VLSV SRS GG IN
R $ PTKQT AL * WA SV EVGES ST
R L P RRPOQ*DGIL QCXK * ERIRUHK

GCAGTTCCCTAGGATGATGAGTTCTTCGATAGGGATGATCCARAGGCGGACCATGCTARA
R ¢« P I R S S L F S DU RSP KU RRTR RN
E DL SGVV * 5 AIGVYLWNGGU®PUVTI
T L P D * * EL L * G * * T E A Q Y S K

ACGGAGTTCCGATAATACAACTTCCGAGTCCTTCCAGACGAAGATTATCAGCTGGTCCAA
Q R L A I TINVFAT®* S PRSRITSWNT

K G ~ p * * T S P E P LDAETLTILRGP
A EL S NHQLSLUFTQIK * Y D VLN

GTGCAAGAGTTAGTGCACCTGGGTTATTAGCAAGTAATTCATCTTCATTAAGATTARAAT
* T RDL * TS GG I I T =* * TS TTIWZRTIK

E R E *DRUPGILILU RET NILILILTILTEL K
VNEIVHVYVWYDUNMLYTFTYN* N *

CTGTAAGTCTAAGATATCATTTTGGACTATACCGACTACTCTAGCGATTAGAACAAAATC
§s M * I RY Y FRIHS I L DS TIKUN *

L CE S EITVFGSIAS SIT AL RTK
VNILWNOZ* L L V QY P QH S R * D Q KL

GGTTCGAACCATTTCTAAGATTTGGAGTCGTTCAGTGATTCGTTTTACGGTTCCTTTAGT

G L KTV FIIRVFRULLDSULL I GTULF D

AL §PL SELSG®*OCTUVLCTFATLSTI
W AQY L N * V EATL* * A F H WP F *

CCGTATTTTAAAATTGTTTTCGAGCGETTTTCGCTTGAGGATTATT TG TAACATTACAAG
P M FN * CFRALLS S RTIVFMTTIN

L ¢CLTI KV F G RWVFRUVYVGLIL CQULT
A Y F KL LV EGTFAVFET®* Y V NYHE
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29161 TTGTCACAAAACCATTTTCTCCTGGAAGAGTTTTAAAACCATTACGACTTTACAATTTCG 29220
L LT XK TV F S S RURUILTIIKTTISFH * L
* CH K P L L P G E * F K P LA S INF
VTNUGQYFULV KEFNIOQYHQTFTULA

29221 AACCATGATTACTAGGAGTCAAAGGATAAGAACGTCTTAATCGAGGATGTGGTCCACGAA 29280
K T S I I RLKURNIKUCF®* S RCWT S
S P VL S G * NGIRASNAGVYVGUPRA
Q Y * H D ETE* EQLILE * VL H K

29281 AAAAGAAACCAAGATTTAATCTGAACCAATTTTCTCTAAGGCTCCGACTGAGTGGACAAT 29340
K E KTRV F * V QNVPFSIGULS V * RN
K K K P ELNSKTULLSESASZSETGT
K R QN * I L 8§ P * F L NRUPOQ S V Q =

29341 TTCTACAARAACTTGAAGTAATAAGACCAAGATAATCCAAACTATCATIGAAATGGTCCGA 29400
F I NK F KM IRT RWNWUPIKTITS * WA
L S T K S S * *~ E P EILNS ULV KG P
L H K Q VENNAO QN®** T QY Y K VL 8

29401 AACTCTGTTAATACTTTCAAGAACTTCTCTTAAATTTACGAATGCAATTAAGATTAGTCT 29460
K L CNHPFUNIZKTPFILTI®*TISVNTIR RTITL
K S Vv I IVPFTRSSTFTI KTFA AT*TTILTEL *
0 S L * SL EOQTLGSNTILIHTEKTERT®*N*D S

29461 TGTGACTAAGACTAAGCAACTCAAGATTTGGAGTCGCATTTTCTCCACAATTTGTTAATG 29520
vV sS I RIRQT RV FRILTUF S TNUF FIL *
F VS ESENLIELSG®*U RIULULUZPTULTUCN
C Q NQ NT SN * V EAMAYFLH* V IV

29521 GTCTTGTCAAACTGAGAGAATTAAATTCACGACCATGAGTCGTGTAAAGTTTACTAAAAT 29580
W F LXKV RIKTIO®*®TS ST SILVNT®*ITI K
G S C NS ERILIKULA APV * CMETF S K
L v T Q S E * NL HQYEAUGCIKTLHN *

29581 GAGGACTCCTAGTATCAAATGAACGATGAGAACTACTAGGAATACATCTTCTGAGACAAC 29640
S R L I MT* K S S KITIURTIZYTFTVRHN
VGS S *L KSAVRGSSG™*TSSET
EQ PDYNVGQ®*EOQHTUDT KU HLTLSQ Q

29641 GAATTACTCTTACTTAGGATTAAGCTGTGATCCACCATTGGGGAGCGATAATAAGCCTTA 29700
S L S F S D* NS VILHYGRATITIRFEF
A * HS HIURTIURTCO®*TTVGR * * E 8
K I L I F GULEV S P PLGESUNNUPI

FIG.3 CONT'D
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29701

28761

29821

29881

29941

TCCTGTGAGAGATAGTCTTACTTAAGAACGACATTATTGTCTATCTCATCCARCAATGTC
L v S EI LTIV FE EQQLILILYULILNNSTC
Y S VR* *F §NIKSYY CISYTTV
P C ERDSHTIURATIUV SLTUPGQ * L

TGATATATAARTTAATCATCTTTAAAATATAAATCTGTAAACTAACAATCTCATCAATATT
v I ¥ * N T .S I K Y K S M Q NN S Y N Y
S * I N I L L F KINULGCIKTITULTTTI

s Y I L * Y F N* I * V NSQ * L L * L

CCAAATCGACATCATATTTGCGGAGGCCCTTCTCGATAGTTAACATCACAAATTATATAT
P KATTJYVGG?PLATIULOGQLT®* Y I

L NL QL I FAEU®PVFUL * * NYHIKTIZY
T # S Y YL RRURSS SDITTNILTIY

ATAATCATATACTAACTTTAATTAATATCGGAAAACCTCCTTAATGTTTITTTTITTTTIT
Y *~ Y I I $ I L * L RKJS S NI CUFF F F
I N T Y S QF * NY G KPP IV F F FF
I L I H N F NI I AIKOQULVF * L F F F F

o]
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1 GAATAAGAGCGAATTGCGTCCGTACCGTCTATCAGCTTACGATCTCTTGTCAGATCTCAT 60
E * ERTIASUV?PSTISILURSTUL VR S H
N K §$§ EL RPYRULSAYDU LUL S DULTI
I RANCVYVRTV Y QUL TTI S COQTI S L

61 TAARATCTAAACTTTITTAAACAAGATTCCCTGTTATCCATGCTTGTGAGTGTGGTTTAATC 120
* I *» T F » TR PF P VI HAUZCET CGTUL I
K $ KL F K QD SLL § MUL V S V V * 5§
N L N F L NKTIPCYU®PCL * VW FNH

121 ATAATCTITGTATTTTACTTTCCACACTTTTCATCTCTCTGCCAGTGACGTIGTTGGTTGTC 180
I 1 LYV FfF TV FHTV FHL S A S DV L VYV
* s ¢ I L L $ TULVF I §SL P V TCWIUL 8
N L VFYFPHVF S S L CQ * RV G C P

181 CTCAGCGTCCCTCCCATAGGTCGCAATGATTAAAACCAGCAAATACGGTCTCGGCTTCAA 240
L s v P P I GRNUDMX¥DNGQIGQTIU®RSURTILQ
S A S L P *V A MTII KT S K Y G UL G F K
Q R P S HR S Q* L K P ANTV S A S S

241 GTGGGCGCCAGAATTTCGTTGGCTGCTTCCGGATGCAGCGGAGGAGTTGGCTAGTCCTAT 300
VGAURI SLAASGTCSGGUV G * s Y
W A P E F R W UL L P DA AETETLA ASPM
G R QNP F VGEGCPFRMOGQRRSWIL VL *

301 GAAGTCAGATGAGGGTGGGTTATGCCCCTCTACTGGTCAAGCGATGGAARAGTGTTGGATT 360
E VR*¥ GW VMUPIL Y WS S DG XK CW I
K s bDEGGIULOC?PSTOGOQAMET SV GTF
S Q MRV GY APULUILV KU RWIE KUVILDL

361 TGTTTATGATAATCATGTGAAGATAGATTGTCGCTGCATTCTTGGACAAGAATGGCATGT 420
¢ L * * g CED RULSTULUHZSWTU RMAUC
VYD NHY KIDOCRT CTITULGZ QEWHYV
FMIIMM®*XURT®*TIVAAUFTLDI KNG GMZC

421 GCAGTCRAATCTTATCCGTGATATTTTTGTTCATGAAGATCTACATGTTGTAGAAGTTCT 480
AV KS Y P * Y F CS * R S TICCUZ R 8§ 8
Q S N L I R DI F V HETU DILIUEEKUVUV EVIL
s Q I L., 8 V11 FLFMIKTIVYMTL * K F *

481 AACTAAAACAGCCGTAAAGTCCGGTACGGCAATTTTAATTAAATCACCTTTGCATAGCTT 540
N *+ NS R KV R Y GNVFN * I TTF A * L
T KT AV K S GTATIULTI K S P L H S L
L K QP * 8§ PV RQF * L NHULCTIOAMW

FIG. 9
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541 GGGTGGTTTTCCTAAAGGGTATGTTATGGGCTTGTTCCGTTCATACAAGACTARACGTTA 600
G W F S ¥ RV CY GLV PF I QD * T L
G GF P KGY VM GIL FRS Y KT KR Y
vvFLE XGMIULWATCSVHTI RTULNUVM

601 TGTTGTACATCATCTTTCTATGACTACATCTACTACTAATTTTGGTGAAGATTITTTGGG 660
c ¢ TS S F YDYTI VY Y * F W * R F F G
VVHHLSMTTSTTNUVFGEDVFUL G
L yI 1 FL *L HL LULTIULV K TIF WV

661 TTGGATTGTACCTTTTGGTTTTATGCCATCTTATGTTCACAAATGGTTTCAATTCTGTAG 720
L DCTVFWV FYATIULUCGCSQMVYSTIUL *
wiIlv 9P F GPF M P S Y VHIKWF Q F CR
G L ¥L LVL CHILMTPFTNGT FNS UV G

721 GTTGTATATTGAAGAGAGTGATTTAATAATTTCAARATTTTAAATTTGATGATTATGATTT 780
v vy * RE* F NNUJFIKP P * I *= « L, * P
L ¥y I EESDULTITI SNV FI KV FDDYTUDTF
¢ I L K RV I * * F QI L NL M IMTIUL

781 TAGTGTAGAAGATGCTTATGCTGAGGTTCATGCTGAGCCTAAAGGTAAATATTCACARAA 840
* CRRCLC™* G s C * A * R * I F T K
S VEDb A Y A EV HAEUPIKGI K Y § Q K
v *» K M L M L RF MUL S L KV N IHK K

841 AGCTTATGCTTTACTTAGACAATATCGTGGTATTAAACCCGTACTCTTTGTAGACCAGTA 900
s L.¢CFfF T * TI S WY * TRTULCRP YV
A 'Y ALULIRUOQYRGTII KU PUVILFPFPVDOQY
L ML Y¥YLDWNTIUVVILUNU®PY S L * T S M

901 TGGTTGTGACTATTCTGGTARATTAGCAGATTGTCTTCAAGCTTATGGTCATTATTCTTT 960
w&L+* L F W~ I S RUIL S S S L W S L F F
G CDY S GG KL ADCLQAYGHY S L
vvTIULVNW®M®*QTIVVF XILMUVTITITLTC

961 GCAAGATATGAGACAAARAGCAGTCTGTATGGCTTGCCAATTGCGACTTTGATATTGTAGT 1020
AR Y ET KAV CMACOQLU RUL* Y C S
Q DMROQIKOQSVWILANTGCTDYE FDTIUVYVY
K I » D K S S L ¥ L P I A TUL I L * W

1021 GGCTTGGCATGTAGTTCGTGATTCACGATTTGTTATGCGCCTGCAGACTATAGCTACTAT 1080
G L A CSSs>* F TTICYAUPA ATIDY S Y Y
A WHWVVRDS?RVFVMRBRILOQTTIATI
L 6GM * F VI HDLULTCACRTL®*TLTULTF
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1081 TTGTGGTATTAAATATGTTGCACAACCTACAGAAGATGTAGTAGATGGAGCTGTAGTTAT 1140
L WY =* I ¢ CTTVY®R®RUOC S RWS C S Y
¢c G I K Y VAQPTEDUVY VDG A AUV VI
v v L NMLHNILOQIKM®™* * M E L * L Y

1141 ACGTGAACCIGTACATTTATTATCTGCTGATGCAATAGTTTTAAAGCTTCCTAGTTTGAT 1200
T +~+T CTF I I C * CN S F KAS * F D
R E PV HL L S ADA ATIVI LI KU LUPS L M
vV N L ¥ I YYLLMOQ~™* F * S8 F L V * *

1201 GAAAGTTATGACTCATATGGATGATTTTTCTATTAAATCTATATACAATGTTGATTTGTG 1260
E YD S Y G * F F Y * I ¥ I QC * F V
K vw™M THMDUD? F S I K S I Y NVDILTC
KL *L I WMIVFILLWNULYTTMTILTITCUV

1261 TGATTGTGGITTTGTTATGCAGTATGGTTATGTAGATTGTTTTAATGATAATTGTGATTT 1320
*» L wWF CYAVWULOCURTULF * * * L * F
b ¢ G6GF VMQY GY VD CUFNIDNTUCTDF
I vvL LCSMVM* I VL M I I V I F

1321 TTATGGTTGGGTTTCAGGTAATATGATGGATGGTTTTTCTTGTCCATTGTGTTGTACAGT 1380
L WL GFR* Y D GWPF FUL STI VL Y S8
Y G WVvVsS GNMMD GV FSCUPULCOCTV
MV 6GF QVI * WMV FLVHCUV YV QTF

1381 TTATGACTCTAGTGAAGTTAAAGCCCAATCATCTGCTGTTATTCCTGAGAATCCTGTGTIT 1440
L *L *» » 5 *» 5§ P I I WCUY S *E S C V
Y DS s EV KAQS S GV IPENUPVL
M TL V KL KPNHULUVULFULI RTIILTCY

1441 ATTTACTAATAGTACTGATACTGTTAACCCTGATTCTTTTAATITGTATGGTTATTCTGT 1500
I Yy » » Yy Y C ** p *x F F * F V W L F C
F TN S T DTV NUPUD S FNILYG Y SV
L LI VvLIULULTULIULULTIITCMUYVYTIIULL

1501 TACACCATTTGGTTCTTGTATATATTGGTCACCGCGTCCTGGATTGTGGATTCCTATCAT 1560
Y T I w F L ¥ I L VvV TA S W I V D S Y H
T P F G S C I YW S PRUPGTLWTIUPTITI
HHL VL VY I GHU RUVLDU CSGT FTULSL

1561 TAAATCTTCAGTCAAGTCTTATGATGATTTGGTTTATTCAGGTGTAGTAGGTTGTAAATC 1620
* I F S QVL *»* F GL FRCSURTUL * I
K s 8§ v K s YDUDULUVY S GV V G C K S
N L QS SL MMTIWEPFTIOQUV * * V V N L
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1621 TATTGTTAAAGAAACTGCTCTTATTACTCATGCACTTTACTTAGATTATGTTCAATGTAA 1680
Yy ¢ * RNCSYYS CTU LULU RIULTUGCSM*
I v K ETAULTITHA ATLYULD YV Q CK
L L K XKLL LLILMHBHBEFT®* I MUV FNUV S

1681 GTGTGGTAATCTTGAACAAAATCATATTCTTGGTGTTAATAATTCTTGGTGTAGGCAACT 1740
vV W S *» T K S Y S W C ¥ +* F L V * A T
C G NL EQNUHTIILGUVNNDNSZSWOCURUOQTL
vvIULDNI KITIUVFULVLITIULGUVGNC

1741 GTTGCTTAATAGAGGTGATTATAATATGCTTTTARAAAATATTGACTTGTTTGTTAAGCG 1800
v A * *» R * L, * Y A F K K Y *» L V C * A
L L N R GD Y NMTILTUELI KN NTIDIULUPF VYV KR
¢ LI EVIITICF»* KIULTTZ CULUL SV

1801 TCGTGCTGATTTTGCTTGCAAGTTTGCAGTTTGTGGAGATGGTTTTGTACCTTTTTTACT 1860
s ¢ *» F CL QVCSL WU RMWPFUCTUFTFT
R A DVFACI KUVFAVYV CGDGUVF V P F L L
v L ILLASULOQVPFVEMUVLYULF Y *

1861 AGATGGTTTAATTCCCCGTAGTTATTATCTAATTCAGAGTGGTATTTTCTTTACATCTIT 1920
R W F NS P * L L S N S E WY F L Y I F
D GLTIPRSYYULTIOQSOGTIVFV FTSL
M Vv * FP PV VITI * F RV V F S L HIL *

1921 GATGTCTCAATTTTCACAAGAAGTTTCTGATATGTGTTTAAAAATGTGTATTTTGTTTAT 1980
b v s 1 F TR S F * Y VF KNV Y F V Y
M $ Q F s Q EVSDMOCTLI KMO®GCTITULTFM
C L NFHKIKPFFLTIOCV * KCVF CUL W

1981 GGACAGAGTTTCAGTTGCTACATTTTATATAGAGCATTATGTTAATAGGTTGGTTACTCA 2040
G Q S F § Yy I UL Y RALTGCM™®* * V G Y 8§
DRV S VATV FYIEHYVNIZRULVYVTDQ
T B F Q L L HF I * S I MLTIGUWULTULN

2041 ATTTAAGTTATTGGGTACTACACTTGTTAATAAAATGGTTAATTGGTTTAATACCATGTT 2100
I »v 1 G6GY Y TOCO®* * NG * L V * Y HV
F K L L G TTUL VNI KMVYVUDNWZFNTMIL
L §$ YwWwVLHULU LTI KWULTIUGULTIUPC *

2101 AGATGCTAGTGCACCTGCTACAGGCTGGCTTCTTTACCAATTATTGAATGGTCTTTTTGT 2160
R ¢C*» CT CYRU LA SULPI I E W S F C
D ASAUPATGWIL L Y QL ULDNUGTULVFV
M L VHL L Q A GPF FTNY * MV F L *
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2161 AGTATCTCAAGCCAACTTTAATTTTGTTGCTTTAATACCTGATTATGCTARAATTTTAGT 2220
s I $s s QL * F CCVFNT* L C* N F S
vV S QA NFNUVF VAL I PDYAIKTITLUV
Yy L K p TUL I LL L *»Y L I MTUL K F * L

2221 TAATARATTTTACACTTTTTTTAAGTTATTATTAGAGTGTGTTACAGTTGATGTTTTAAA 2280
* * T L H F F *+ Vv I I RV C Y s * ¢ F K
N XK F YTV FF KL L L ECV TV DV L K
I N F TL FL S Y Y * S VL QLMTF * K

2281 AGATATGCCTGITCTTAAAACTATTAATGGTTTAGTTTGTATTGTAGGCAATAAGTTTTA 2340
R 'Y A CS * NY * WPF S LY CROQ* V L
bDMPVL KTTIWUNGILUVCIVGDNI KV FY
r ¢ L FL KL L MV * F VL * A I 8§ F I

2341 TAACGTTAGTACAGGGTTAATTCCTIGGTTTTGTTTTACCATGTAATGCACAGGAACAACA 2400
* R * Y R VNSWPFCPFTM®*CTGTTT
N VS§TGUL I P GF VL P CNA AZOQEZQQ
T LvQG* F L VL F Y HVMHIRNN K

2401 AATTTATTTTTTTGRAGGCGTTGCAGAATCTGTTATAGTAGAAGATGATGTTATTGAGAA 2460
N L FF *RRCIRTIUGCYS S RIR®* CY * E
I Y F F EGV AESVIVEUDUDVTIEN
F I FL KALQDNUILTL®*¥ * KMMTULTIULRWM

2461 TGTCAAATCTTCTTTATCATCTTATGAGTATTGTCAACCACCTARATCTGTAGAAAAAAT 2520
c Q1 F F I I L * VL S$§TT* I CUR KN
vV X $ S L s S YEY CQUPUPI K SV E K I
S NL L YHL M S I VNHILNIL* KK F

2521 TTGTATTATAGATAATATGTACATGGGTAAGTGTGGTGATAARATTTTTCCCTATTGTCAT 2580
L Y YR * Y VHG* V W * «* T F P Y C H
¢c I 1 D NMYMGI KTCGD DI K FVF?PI VM
v L *»I I CTWV S VYV INJTFSTILUL 8 *

2581 GAATGATAAAAATATTTGTCTTTTAGATCAGGCTTGGCGTTTTCCATGTGCAGGTAGAAA 2640
E * * K YL S F RS GULAVF S MOCR * K
N D KNI CL LD QA AWI RV FUZPU CA AGT R K
M I K I F VF * I R L GV F HV Q V E K

2641 AGTTAATTTTAACGAGAAACCTGTTGTTATGGAGATTCCGTCTTTGATGACAGTTAAGGT 2700
s *»Ff *» R ETCCYGD SV F DD S * G
VN FNEI KU?PVVMETIU®PSILMTV KV
L T LT RNUILULULWRUFRIUL®* * QL R L
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2701 TATGTTTGATTTAGATTCTACTTTTGATGATATTTTAGGTAAAGTTTGTTCAGAATTTGA 2760
Yy v* FRFYVF * * Y F R * S L FR I *
M F DL D S TVPF DD IUL G KV C S E F E
¢c LI +* IV LULILMTIU F®* V KV FV Q NIL K

2761 AGTAGAAAAGGGTGTTACTGTAGATGATTTTGTCGCTGTTGTTTGTGATGCTATAGAGAA 2820
S R K GCYCR®* F CRUCCUL * C Y R E
vV E K GV TV DDV FV AV YV CDATITEN
*K R VvL L *» M IULSUL UL F VMUL * R M

2821 TGCTTTAAACTCTTGTARAGATCATCCAGTGGTTGGTTATCAAGTTCGTGCATTTTTARA 2880
Cc F X LL * RS S$§ 8 GWUIL S S S CI F K
A L NS CKDH PV V GY Q VRATFTULN
L »TL V KTITI QWULUV I KV FVHUF * I

2881 TAAACTTAATGAGAACGITGTTTATTTATTTGATGAGGCTGGTGATGRAGCAATGGCCTC 2940
* T *+ » E R CL F I * * G W * * S N G L
K L N ENV VYL FDEA AGTUDEA AMABA S8
NLMRTULV FTIVYLMZ RILVMIEKTOQWTZPL

2941 TCGTATGTATTGTACTTTITGCTATTGAGGATGTTGAAGACGTTATCAGTAGTGAAGCTGT 3000
S Y vL Y PF CY * G C* RRY Q * * g C
R MY ¢CT F A I EDV EDUV I S S E AV
v ¢I VL. LLLRMLULI KTTUL S V V KILTL

3001 TGAAGATACTATTGATGGTGTCGTTGAAGACACTATTAATGATGATGAAGATGTTGTTAC 3060
* R Y Y * W CUR * R HY * *+ * + R C C Y
EDTTIDGV V EDTTINUDUDETDUV VT
K1 L L MVSLKTULILMMMIEKMMILTILL

3061 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3120
"W * g * R * R C C Y W * Q * R * R C C Y
G DNDUDEUDVV T GDNUDUDETDUVUV T
vV TMTMI KMILUILUILV VT TMTMMIE KMTL L L

3121 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3180
W+ Q@ » R # R C C Y W * Q * R * R C C ¥
G DNDDEDVVYVTGDNUDDETDV VT
v T TMIKMIULULULVTMTMMIEKMMTLUL L

3181 TGGTGATAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTIGTTAC 3240
w ** *» + R * R CCY W * Q * R * R CC Y
G DNDUDEDVVTOGDNUDUDETDUVVT
v i M TM KMTLULVLVTMTMMIEKMMILTLL
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3241 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3300
wW* Q@ * R * R CC Y W * Q * R * R C C Y
G DNDUDEDVVTGDNDU DETDV VT
v TMTMIKMILILILVYVTMTMMIEKMTULTULL

3301 TGGTGACAATGACGATGAAGATGTTGTTACIGGTGACAATGACGATGAAGATGTTGTTAC 3360
W * Q * R * R C CY W * Q * R * R C C Y
G DNDDEDVVTGDNDUDET DV VT
vT™MMTMIKMILULLVYVTMTMMIEKMMTELTULL

3361 TGGTGACAATGACGATGAAGAGATTGTTACTGGTGACAATGATGACCAAATTGTTGTTAC 3420
W * Q * R * RDCY W * Q * *» P N CC Y
G DNDDEZETIUVTOGDNUDUDU~GQTIUVVT
v TMTM I K RILILILV YV TMMTI KT LTULTULL

3421 TGGTGATGATGTAGATGATATTGAAAGTGTCTATGATTTTGATACTTATAAAGCTCTTTT 3480
w ** * C R * Y * K CL * F * Y L * § S F
G DDVDDTIESVYDFDTYI KA ATULL
v M M M I L KV SsSs MI UL I L I KL F *

3481 AGTTTTTAATGATGTCTATAATGATGCTTTGTTTGTTAGTTATGGTTCTAGTGTTGAAAC 3540
S F *x *» C L * * CF V C * L WPF * C * N
vV F NDV Y NDA ATLVFV S Y G S S V E T
F LM M s I M ML CLUL VMV L VL KZQ

3541 AGAAACATATTTTAAAGTTAATGGTTTATGGTCACCTACTATTACACATACTAACTGTTG 3600
R NI PF * S§ * W F MVTYYYTVY * L L
ETYPFF KV NGL WS P TTITHTNTCGCW
K HI L KU LMV Y G HULULTULUHTITU LTV G

3601 GTTGCGTTCTGTGTTACTTGTAATGCAGAAATTACCTTTTAAGTTTAAGGATTTAGCTAT 3660
VAFCVTO CNA AETITT F®*V *x G F S Y
L RSVLLVMOQI KT LU PV FI KV FKDILA ATI
¢cveiLcyYyoL *» CRNUYULULSULRTI * L L

3661 TGAAAATATGTGGTTATCTTATAAGGTGGGTTATAATCAAAGTTTTGTTGATTATTTACT 3720
* K Yy vv I L * G GGL * S K F C * L F T
ENMWUIL S Y KV GYNIGQSF VDY UL L
K 1 ¢ G6 Y LI RWUV I I KVUILUL I I Y *

3721 GACCACTATTCCTAAAGCTATTGTTTTGCCTCAAGGTGGTTATGTAGCTGACTTTGCTTA 3780
DHY S * S Y CF A S RWIULUCS * L C L
T T I P K A I VL P Q GG Y V A DV FA Y
PL FLKILULUPFCLI KXKVVM+*L T UL L I

FIG. 9 CONT.



U.S. Patent May 13,2008  Sheet 127 of 201 US 7,371,837 B2

3781 TTGGTTTTTAAACCAGTTTGATATTAATGCGTATGCTAATTGGTGTTGTTTAAAATGTGG 3840
L VvV F K pV *+ Yy * C V C +* L VL F KMW
WFLNOQVFDTINAYA ANWMWTCOCTLKCG
G ¥ TS LI LMPBRMULIGUVV * NV V

3841 TTTTTCTTTTGATTTAAATGGTTTGGATGCTGTGTTTTTTTATGGAGATATTGTGTCTCA 3500
F F F *» F KWUVF G COCVVFUL WU RY CV S
F S F DL NGLUDA AV F F Y G DI V S8 H
F L L I *MVWMILOCVPFUPFPMETIULTCTLWM

3901 TGTTTGTAAGTGTGGACATAATATGACTCTAATAGCAGCGGACTTACCTTGTACATTACA 3860
¢ L *VWT* YD SNS S GL TULVYTIT
v Cc K ¢CGHNMTULTIAA ATDTLUPT CTTUL H
F VSV DI I * L * * Q R T Y L V H Y I

3961 TTTTTCATTATTTGATGACAATTTTTGTGCTTTTTGCACCCCTAAARAAATTTTTATTGC 4020
F F I 1 * *» Q F L C F L H P * K N F Y C
F S L F DDNFCAUFU CTU?PI K KTIT FTIA
F HY L MTTIUF VL FAUPUILIKI KU FULULUL

4021 TGCATGTGCTGTGGATGTAAACGTTTGTCATTCTGTAGCTGTTATAGGTGATGAACAAAT 4080
¢cMCCGCI K RILSFCSsS CYR * * TN
A CA VDV NV CHS VAV IGDETQTI
HVvVL WMM®*XTUPFV IL*LUL * V MN K *

4081 AGATGGTAAGTTTGTTACTAAATTTAGTGGTGATAAATTTGATTTTATAGTAGGTTATGG 4140
R WV C Y *» I *» W * *» T » F Y § R L W
b G K FVTI KU FSGDI KU FDUFTI VG Y G
M‘Vs§LLILDNULV VYV INUILTITIL®* * V ME

4141 AATGTCATTTAGTATGTCTTCTTTTGAGTTAGCTCAATTGTATGGTTTGTGTATAACACC 4200
N VI * Y VVFF *V S S5 1 VW F VY NT
M $ F §$ M § §$ F EL AQUL Y GULTCTITP
C HLVCLILULS * L NCMVCV * HIL

4201 TAATGTATGTTTTGTTAAAGGTGATATTATAAATGTTGCTAGACTTGTTAAAGCTGATGT 4260
* C MFC™* R * Y Y KCOC®* T C * § * C
NV CFVKGDTITINVARIULUVIKA ATDUV
M Yy vL L KVvIUL * MLUL DI LU LI KTULMIL

4261 TATTGTTAACCCTGCTAATGGGCATATGCTCCATGGTGGTGGAGTTGCAAAAGCTATAGC 4320
Yy ¢ * P C * W A Y A PWWW S C K S Y S
I vV N PANGHMTILUHGG GO GV A KA ATINA
L L T™LLMGTICSMVYVYV ETLOQI KTUL * L
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4321 TGTAGCTGCAGGTAAAAAATTTTCTAAAGRAACTGCTGCTATGGTTAAATCTAAAGGTGT 4380
c s ¢CR * K I F * RNICUCYG * I * R C
V A A G K K F 8 K ETAA AMUV K S K G V
* L Q VX N F L K KL L L WL NIULK V F

4381 TTGCCAAGTAGGAGATTGTTATGTTTCTACCGGTGGTAAATTATGTAAAACAATTCTTAA 4440
L PSS RRULUILUCPFYIRW®*TIMS* NN S5 *
¢cQVGeDCYVSTGG KL CKTTITULN
A XK * EI VM FL P VV NYV KU QT FIULI

4441 TATTGTAGGTCCTGATGCTAGACAAGATGGAAGACAATCTTATGTTTTGTTAGCACGTGC 4500
Yy C R § * ¢ * TRWI XKTTIULTGCU FUV S TSTC
I v PDAROQDGROQSYVL L ATRA
L *» V. M L DKM ET DN NILMMTFTUCS* H VL

4501 TTATAAGCATCTTAATAATTATGATTGTTGTTTGTCTACTCTCATATCGGCTGGTATATT 4560
L » A S * * L # L L F V Y S HI G W Y I
Yy K H L NNY DO COCULJSTULISAGTITF
I s I LII1MIVVCLILS YU RILVYHL

4561 TAGTGTTCCTGCTGATGTGTCATTAACTTACCTTCTAGGTGTTIGTTGATAAACAAGTTAT 4620
* ¢ s CcC+* CVI NILPSRCUC* * T 5 Y
S v P ADV SLTYV YU LULGV YV VDI KOQUVI
v °*F LLMCHW®M®*U LTV F* VL L I N KIL S

4621 CCTTGTTAGTAATAATAAAGAAGATTTTGATATTATTCAAAAATGTCAAATTACTTCAGT 4680
p C * *» * * R R F * Y Y 8 KM S N Y F 8
L v 8 NN KEUDVF D I I Q K C Q I T S V
L L v I I K K I L I L F KNV KULUL QL

4681 TGTTGGTACTAAAGCATTGGCTGTTAGATTAACTGCTAATGTAGGCCGTGTTATTAAATT 4740
cwy»*g§g I GC®*INUZGC®*XCURUPOCY * I
VT KALA AV RULTANVYVGRV I KF
L vL KHWULULD®* L LM®* AUV L L NIL

4741 TGAGACAGATGCATACAAACTTTICTTGAGTGGTGATGATTGTTTTGTTTCAAATTCTTC 4800
*D R €CI QT F UL EW * * [ F CFKUFTF
ETDAYI KU LVPFULS GDUDGCTF FV S N S S
R QMHTNUVFS *» V VMIVILVFOQIULIL

4801 TGTTATACAAGAAGTTTTATTGCTTCGTCATGATATACAATTGAATAATGACGTTCGTGA 4860
¢c Y T R S F I A S8 * Y TTIE * * R § *
v I QE VL L L RHDTIOQULNNDNUDVR D
L YK K F Y CVFVMTIUVYNUM®*TMMTUF FUVI
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4861 TTATTTGTTGTCTAAGATGACTAGTCTTCCCAAAGATTGGCGTCTTATCAATARATTTGA 4920
L FVV *DD=* S S QRUILATZSVYQ * I =
Y L L S KMTSUL P KODUWZ RIUILTIUNIEKTEFTD
I ¢C¢LRT*LVFPIKTIGVULSZSTINDNTIELM

4921 TGTTATTAACGGTGTTAAAACTGTTAAGTACTTTGAGTGTCCTAATTCTATTTATATATG 4980
¢y »RC* NC* V L * VvV 8§ * F Y L Y M
vV IWNGVXTVIEKYFECPWUN STIVYTISGCC
LLT?TTVLIXULULSTULSVULTITULTFTIZYJV

4981 TAGTCAGGGTAAAGACTTTGGTTATGTATGTGATGGTTCTTTTTATAAAGCAACTGTTAA 5040
*8 6 *RL WLOCMO®* WP FTFTIL™* S N C *
8 Q G KDFGY VCDGST F VY KA ATUVN
VRVY KTLVMYVMVILF I KOQTILTLTI

5041 TCAAGTTTGTGIGTTATTAGCTAAGAAGATAGATGTTTTGCTTACTGTAGATGGTETTAA 5100
§ 5L CV I S8 * EDURUCTFAR AYCRUWOC *
Q v_<CVLLAEK IKTIDV VILTLTUVDGUV N
KFVCY * L RR*MFUCILTIL®* MU VTLTI

5101 TTTTAAATCTATTTCTCTTACTGTAGGTGAAGTTTTIGCTAAAATACTTGETAATGTTTT 5160
F I ¥YF $ Y CRT™* S FW*NTUW * CF
F K8 I §L TV GEVTFOGI KTITULGNTVF
L NL FLLUL * V XK F LV K VYTL VWMTF §

5161 CTGTGATGGCATTGATGTTACTAAGTTAAAGTGTAGTGATTTTTATGCCGATARRATTTT 5220
L *WH* CY * V KV * *~ F L CR * N F
¢CDGIDVYTI KTULI KT CSUDTFVYADTEKTIL
vVMALMTLTULS®* SV VIFMZPTIIZKTE EFY

5221 ATATCAGTATGAAAATTTGTCTTTAGCTGATATTTCTGCTGTACAAAGTTCATTTGGGETT 5280
I s v* KF VF 8§ * Y FCCTUIXT FTIUWWUV
Y QY ENL S LADTITSAUY QS S8 F G F
I sM XTI CUL * L I FLLVYZXVUHTULGTL

5281 TGATCAGCAACAATTGCTTGCTTACTATAATTTTTTAACAGTATGTAAATGETCTGTAGT 5340
*SATTIACLTULS* P F FNSM* MV C 8§
D QQ QL LAY YDNVT FULTVTCZEKUWS V V
I S NN CL UL TTITITV F * QY VNUGTUL * L

5341 TGTTAACGGTCCATTTTTTTCTTTTGAACAGTCTCATAATAATTGTTATGTGAATGTAGC 5400
¢C*R S I FFUF *T UV § * * L L CEC §
VNGPTFTF S F EQSHUNDNT G CYUV NV A
LTV HPFFL LN STUILTITITIUVMS* M+ L
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5401 TTGTCTTATGITGCAGCATATTAATCTTAAATTTAATAAATGGCAGTGGCAGGAAGCATG 5460
L s Yy vAAY * S *» I * * M AV A G S M
C L M L Q H I NL K FDNIKWQWOQEA AW
v L ¢¢c s I L I L NTLIDNUGS G R K H G

5461 GTATGAATTTCGTGCTGGCAGACCACATAGGTTAGTTGCTCTTGTTTTAGCTAAAGGTCA 5520
v+ I §s ¢cwQTT®* V S CSCVF S * R S8
Y E F RAGRUPHIRILVALVULAIKTGH
M NF VL ADUHTIGO®*IL L L F * L KV I

5521 TTTTAAATTTGATGAACCATCAGATGCTACTGATTTTATTCGTGTTGTTTTGAAACAAGC 5580
F » I » + T I R CY * F Y S CCUFET S8
F K F DEU?PSDATUDV FTIIZ RUVVILIKTZQA
L NLMNHOQMULULTIULUPFUVULTF * N KL

5581 TGATTTATCAGGTGCAATTTGTGAATTAGAACTTATTTGTGATTGTGGTATTAAACAAGA 5640
* F I R CNIL™* I R T VY L * L W Y * T R
D L s A I CETULETULTITCDTCGTIIKOQTE
I Y QVQ F VN* NTLVFV IV VL N KK

5641 AAGTCGTGTTGGTGTTGATGCTGTTATGCATTTTGGTACATTAGCAAAGACTGATCTTTT 5700
K s ¢cw ¢~ CCyY AV FW Y I S KD * S F
S RV GV DAVMHTFGTTU LA AIZ KTTDTLF
vvLVLIMULILZ GCTIULV VU H®*OQRTILTITFTIL

5701 TAATGGTTATAAGATTGGCTGTAATTGTGCAGGTAGAATTGTCCATTGTACTARATTGAA 5760
* WL * DWUL *L CR * NCUPULY * I E
N G Y K I G CDNUGCAGT RTIUVHTCTIKTULN
M v I RULAVIVQVETLSTIVILN-=*M

5761 TGTACCATTTTTGATTTGTTCTAATACTCCTCTGAGTAAGGATTTACCTGATGATGTTGT 5820
¢TI FDULV F * Y S S E * GF T * * C C
v P FLICSNTUPULS I KDTULUZPUDTUDUV YV
YH F * F VL I L L * VRTI UYL MMTULL

5821 TGCAGCTAACATGTTTATGGGTGTAGGTGTAGGCCATTATACACATTTGARATGTGGTTC 5880
¢c s * H'Vv Y GCRU CRUPULYT FEMWTF
A ANMUPFMGV GV GH Y THTUL K C G 8§
Q L T CUL WV * vV *» aA I I HI * NV V H

5881 ACCTTACCAACATTATGATGCTTGTAGTGTTAAAAAATATACAGGTGTTAGTGGTTGTTT 5940
T L p TUL * ¢CL * C * K I VY RC * WL F
P Y QHYDACSV K K YT GV S G C L
L T NTIWMMULUV VL XUNTIOQVIL VYV V *
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5941 AACTGACTGCTTGTATCTTAAAAATTTAACCCAGACTTTTACATCTATGTTGACTAATTA 6000
N * L L VS * KFNUPUDVFY I Y VD * L
T b CL ¥ L K NILTQTVPFTSMTULTN Y
L T aACTIULI KTIO®*UPRULILHEULCOT*YTIL I I

6001 TTTTTTGGATGATGTTGAARATGGTTGCTTATAACCCTGATCTTTCACAATATTATTGTGA 6060
F F G* C>* NGCL * P * § F T I L L *
F L DDV EMVAYNU ®PUDULS QY Y CD
FWMMILKWU LU LTITULTIVFHNTITIUWVI

6061 TAATGGTAAGTATTATACARAAACCTATTATAAAGGCTCAGTTTAAACCATTTGCTAAAGT 6120
* W * VL Y KTYY K GSV * T I C * §
N GG K Y Y T K P I TI KA QF K P F A K V
M Vv § I I QNLUIL * RL S L NUHTULUL KL

6121 TGACGGTGTTTATACTAACTTTAAGTTAGTTGGACATGATATTTGTGCTCAATTGAATGA 6180
* R L Y *» L * V S W T * ¥ L C S I E ~
D GGV Y TN NUFIKULV G HDTIC AU GQTLND
T v¥f I L TL S *L DMTIU FUVLDN®*MI

6181 TAAGTTAGGTTTTAATGTAGATTTGCCGTTTGTTGAGTACAAAGTAACAGTCTGGCCTGT 6240
* VR F* CRVPFAV C* V Q SN SUL A C
KL G F NVDULPPFVEY KV TV WPV
s *» vL.L M > I CRULULST K * Q S§$ G L =~

6241 AGCTACTGGTGATGTTGTTTTGGCATCTGATGATTTATATGTTAAACGTTATTTTAAAGG 6300
s Yw=»*»* CCUVF@I* > F I C* TTULF * R
AT GDV VL ASUDU DU LYV KU RYF K G
LLVMILVFWIHLMIUYMILNUVTITULIK KD

6301 ATGTGAAACTTTTGGTAAGCCTGTTATTTGGCTTTGTCATGATGAAGCATCATTGAATTC 6360
M * NF W * A CYULATUL S * *» 8§ I I E F
Cc ETVPF G K P VI WUILCHUDE ASTLN S
VXK L L Vv S L L F GFVMMIE KUHH * I L

6361 TCTTACTTATTTTAATAAACCTAGTTTTAAATCTGAAAATAGATATAGTGTTTTGTCTGT 6420
s YL Ff * * T * F * I * K * I = C F V C
L T Y F N K P S F K S ENURY S VL S V
L L I LINULWVULNILIKTIU DTIU VU FCTILIL

6421 TGATTCTGTATCTGAGGAGTCACAAGGTAATGTGGTTACTTCTGTTATGGAATCGCAGAT 6480
* F C I * GV TR * CGY F CY G TIATD
D S VS EESQGUNV VTS VMESQTI
I L Y LR S HKVMWUL L L L WDNUZRTZ RL
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6481 TAGTACTAAAGAGGTTAAGTTAAAGGGTGTTAGAAAGACTGTTAAAATAGAAGATGCTAT 6540
* ' Y * R G *V K G C * KD OC* NRIRTZCY
S T K EV KL K GV RI KTV K I EUDATI
VL KRL S *» R VL E R L L K * K M L L

6541 TATTGTTAATGATGAAAATAGTTCTATTAAGGTTGTTAAAAGTTTATCTTTAGTTGATGT 6600
Yy ¢ » » « K * F Y * G C * K F I F § * C
I VN DEWNJS SI KVV KSUL S UL VDYV
L L. MM K I VL L RL L KV YL * L MPF

6601 TTGGGATATGTATTTGACAGGTTGTGATTATGTTGTTTGGGTTGCTAATGAATTGTCACG 6660
L 6 YyVvFfFDRL *L €¢CCL G C* * I VT
W DMYUL TGO CDYUVV WV ADNUETL S R
¢ I ¢ 1 * Qv v I ML VF GLULMNTCHA

6661 CCTAGTTAAATCACCAACAGTTAGGGAATATATACGATATGGTATTAAACCTATTACTAT 6720
p s * I T NS * G I Y TTI WY *» T Y Y Y
L vKS§PTVREYTIWIRYGII KU?©PTITTI
* L N H Q QL GUNTYDMVLNIULILTLY

6721 ACCTATAGATTTGTTATGTTITAAGAGATGATAATCAAACTCTTTTAGTTCCTAARATTTT 6780
T Y R F VM PFPF KR R®* * S NS F S S8 * N F
P I DILILCLURDUDWUNOGQTULULV P K I F
L I ¢CYy Vv EMITII KIULUPF* F L KVF L

6781 TAAAGCAAGAGCTATAGAATTTTATGGTTTTTTGAAGTGGTTGTTITATTTATGTTITTTAG 6840
* § K $ YR ILWVF FEV V VYL CF *
K A RATIEPF Y GPFLIKWULUPF I Y V F S
K Q EL »NPF MV F* S G CL F MVFULV

6841 TTTATTACATTTTACAAATGATRAARCCATTTITTATACTACAGAAATAGCTTCTAAGTT 6900
F I T F Y K * * NHVF L Y Y RN S F * V
L LH F TND IKTTIVFYTTETIA ASKF
Yy ¥y I Lo M I K P PFVPF I L QK * L L S L

6901 TACTTTTAATTTGTTTTGTTTGGCTCTTAAAAATGCTTTTCAGACATTTAGATGGAGTAT 6960
Yy F *» F VL F GS * KCVF S5 DbTI * M E Y
T FNL F CULA AL KN AUPF QT FRW S I
L L I CPF V WILULIKMTULVPFIRUHELDGV Y

6961 ATTTATAAAAGGTTTTCTTGTTGTAGCCACTGTGTTTTTGTTITGGTTTAATTTTTTIGTA 7020
I Y K R F S§CCSHOCVF VLV *¥ F F V
F I X G F L vV ATV F L F WP FNUPF L Y
L » K vV F L L *» P L CF CVF G UL I F C I
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7021 TATAAATGTTATTTTTAGTGATTTTTATCTTCCTAATATTAGTGTTTTTCCTATTTTTGT 7080
Yy K ¢ Y F » * F L § 8§ * Y » CF § Y F C
I N VI F SDVF YL PNTI SV F P I F V
* M L FL vTIVF I F L I LV FFULFUL W

7081 GGGAAGAATTGTTATGTGGATAAAGGCTACTTTTGGTTTGGTTACAATTTGTGATTTTTA 7140
G K NCY VD K GY F WV F G Y NIL * F L
G RIVMWIZ KATV FGTLVTTITCTDTF Y
EELLCG™* RLLUL VWUL QU F VI F I

7141 TTCTAAGTTAGGTGTAGGTTTTACAAGTCATTTTTGTAATGGTAGTTTTATATGTGAATT 7200
F * V R CRFY K S F L * W * F Y M * I
S KL 6 Vv GF TSHUPFCNUGSVF I CEUL
L §s * v * VL Q VIV FVMVVLYVNSZC

7201 GTGTTATTCTGGTTTTGATATGTTGGATACATATGCAGCTATAGATTTTGTTCAGTATGA 7260
VL FWUPF * YV GY I CS YRV F CS VvV *
c Yy S G ¥F DM L DTYAA ATIUDFVQ Y E
v Ii5LVvVvLICWIHMOQTL* I L F S MK

7261 AGTAGATAGACGTGTTTTATTTGATTATGTTAGTTTAGTCAAATTAATTGTTGAACTCGT 7320
S R *» T CUPF I * L C * F S Q I N C * T R
v D RPRVL FDYVSLV KULTIVETLUV
* I DVFYL I MLV * S N * L L N S L

7321 TATTGGTTATTCATTATATACAGTATGGTTTTATCCATTATTTTGTCTTATTGGTTTACA 7380
Yy w L F I I Y s MV LS TITIUL S Y WUFT
I G Y s L YTVWFYPULF CTUL I GUL Q
L vI HY I QY GV F I HY F VL L V YN

7381 ATTATTTACTACATGGTTGCCTGATTTGTTTATGTITAGAAACTATGCATTGGTTGATTAG 7440
I T Y YMV A * F VY VRNYA ATLV D *
L F T TWUL P DL FMUL ETMMHWTUL I R
Yy L LB GCL I CLC®* KL CTI G * L D

7441 ATTTATTGTATTTGTAGCTAATATGTTACCTGCTTTTGTCTTGTTGCGGTTTTATATAGT 7500
I vy crIrc¢s Yy v TOCVPFCLVAUVIL Y S
F I VF VA NMILUPAVFVL L RV F Y I V
L L YL * L I CYULULULSCUCGU FI * L

7501 TGTTACTGCTATGTATAAAGTAGTTGGTTTTATTAGGCATATTGTTTATGGTTGTAATAA 7560
cy ccyv* § 8 WVPFY * A Y CUL WIL *
v T A MY KV V G F I RHTI VY G CN K
L L L.¢I1I XK *L VLUL GIULFMVV I K
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7561 AGCTGGTTGTTTGTTTTGTTATAAACGAAATTGTAGTGTTCGTGTTAAGTGTAGTACTAT 7620
s WL FVL L * T KUL * C S C * V * Y Y
A G CL F CY K RNUZGCSUV RV K CSTTI
L vv CF VINETIVV F VL S V VL L

7621 TGTTGGTGGTGTAATTCGTTATTATGATATTACTGCTAATGGTGGTACTGGTTTTTGTGT 7680
C WWCNSULUL * Y Y C* WW YWV FTULC
v 666G VIRYYDTITANGTGTSGU?PFCV
L vyv P v I MILLL MV VL V F V L

7681 TAARCATCAATGGAATTGTTTTAATTGCCATTCTTTTAAACCAGGTAACACTTTTATAAC 7740
* T s M EL F * L P F F * TR * HUF Y N
K HQ WNCPFNU CH SV F K P GNTUFTIT
NI NGTI VL IATIULILNAOGQVTTLTL * L

7741 TGTAGAAGCTGCTATAGAACTTTCTAAAGAGCTTAAACGACCTGTAAACCCAACTGATGC 7800
C RS CYRTV F* RA * TTICI KUPN* C
V EA A I EL S KEUL KR PV NUPTTDA
* XL L » N FL K SLNDUL* T QL ML

7801 TTCACATTATGTAGTTACTGATATTAAGCAAGTTGGTTGTATGATGCGTTTGTTCTATGA 7860
F T L C 8§ Y *» Y *» A § WL Y DAUF V L *
Ss HYVvVVTUDTII KO QVGCMMZ RIULUFYD
H I M * L L I L $§ KL VV * CV C S MTI

7861 TAGAGATGGACAGCGTGTTTACGATGATGTTGATGCTAGTTTATTTGTAGATATTAATAA 7920
*R W TACULUR®™* C * C>* F I CR Y * *
R D GOQRVYDUD VDA ASTLU FVDTINN
EMD SV F TMMILMILV YL * I L I I

7921 TCTGTTACATTCTAAAGTCAAAGTTGTTCCTAATTTGTATGTAGTTGTAGTAGAGAGTGA 7980
s vT F *S QS CS * FV CS C S RE *
L L HS KV KV V PNULY V V V V E S D
c Yy I L X S KVLFLICMSM®*TIL * * R V M

7981 TGCTGATAGAGCTAATTTTCTGAATGCTGTTGTGTTTTATGCACAATCATTGTATAGGCC 8040
c »»*» S *» F S ECCOCVLCTTITIV * A
A DRANUPFLNA AV V F Y A Q S L Y R P
L I EL I F*MULLCVFMHNUHBTCTISGTL

8041 TATATTACTTGTAGACAAAAAGTTAATTACTACAGCTTGTAATGGTATCTCTGTAACCCA 8100
Yy I T CRQ KV NY Y S L * WYL CNP
I L L VDb XK KU LTITTA AU CNUGTISUVTQ
Yy Yy L »T K S§ *L L QL VWMV S L * P R
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8101 GACTATGTTTGATGTTTATGTTGATACTTTTATGTCTCATTTTGATGTTGATAGARAGAG 8160
b yv * CL C* Y F Y VS F * C * * K E
T M F DVY VDT FMSHZFUDV DR K 8§
L ¢LLM~MFMULITULILTCLTIULMMTULTIERYV

8161 TTTTAATAATTTTGTTAACATTGCTCATGCTTCTCTTAGAGAGGGTGTGCAATTAGAAAA 8220
F *» » F C * HCS CVF S * R G CATI R K
F NN F V NIAUHASZSTLUZ RETGV YV QL E K
L 1 I LLTULILMILULULEIZ RV CN * K R

8221 GGTTTTAGATACTTTTGTGGGATGTGTACGTARATGTTGTTCCATTGATTCAGATGTTGA 8280
G FRYPFCGM©OCT®*MTLTFTUH®* F R C *
VLDTT FVGC CV® RZE KT CTC CSTIDSDUV E
F * I L L WDJVYVNVVZP?PTILTIZGQEMTILK

8281 AACAAGATTTATTACTAAATCTATGATATCTGCAGTAGCTGCTGGTTTGGAATTTACTGA 8340
N K I v¥Y *IY DI CS S CWUF G I Y *
T R F I T K S M I 8 AV A A G VL EF T D
Q DL LLNUIL®* YL Q * L L VWNILIULM

8341 TGAAAATTATAACARTTTGGTACCTACATATTTAAAGAGTGATAATATTGTAGCTGCAGA 8400
* K L *» Q F G T Y I F KE * * Y C 8 C R
ENY NNUILV P TYUL K S DDNTI VAATD
K I I T I WYL HTI * RV I I L * L Q I

8401 TTTAGGTGTTCTTATACAGAATGGTGCTAAGCATGTACAGGGTAATGTTGCTAAGGCAGC 8460
F R CS Y T EWTC* A CTG * C C * G 8
L G VL I QN GAKHVYV Q GNUVAI KA A
*VFLYRMVL SMYURVYVYMILILTR ROQIL

8461 TAATATTTCTTGTATATGGTTTATTGACACTTTTAATCAACTTACTGCTGATTTACAGCA 8520
* Y F L YMVY * HF * §&§ T Y C * F T A
N I S CIWwWUPFTIUDTU FUNOQILTA AUDTLQ H
I F L VY G6GLLTULILTINILTILTILTIY S I

8521 TAAATTAAAAAAAGCATGTGTTAAAACTGGCTTGAAGTTAAAATTGACTTTTAATAAGCA 8580
* T K K § M ¢ * NW L E V K I D F * * pn
K L K KA CV KT GULKUL KULTFN K Q
N * K K HVULI KTLAM®*SZ S * N * L L I S K

8581 AGAGGCAAGTGTTCCTATTCTTACAACGCCCTTTTCACTTAAAGGAGGTGTTGTATTGAG 8640
R G K CSY S YN ATULUVFT* RRTZCOCTIE
EASV?PILTTU®PVFSULIEKGG GV VL S
R Q VvV F L F L Q RPPF HULIKEUVILY * V
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8641 TAATTTGTTATATATATTATTTTTTATTAGTTTAATCTGTTTTATATTATTGTGGGCTTIT 8700
* Fp V I ¥ I I F Y * FNULUFYTI I V G F
N L L Y I LVPFPF I 8L I CVFI L L WAL
I ¢y I vYyY PFP L LV * S VL Y Y CG L Y

8701 ACTGCCTACATATAGTGTTTATAAGTCTGATATTCATTTGCCTGCTTATGCTAGTTTTRA 8760
T A Y I * C L * V *» Y S F A CUL C * F =
L P T Y S VY K S DIHUILUPA AYA S F K
¢c L HI Vv F I S9LIVFI CLILMTULUVILK

8761 AGTTATTGATAATGGTGTTGTTAGAGATATTTCAGTTAATGATTTATGTTTTGCTAATAA 8820
s Yy » »w ¢ C* RYF S * * F M F C * ~*
v I D NGV YV RDTI SV NDTILTCT FAN K
L LI MVLLETIUVPFQULMTIVYUVU L L I N

8821 ATTTTTCCAATTTGATCAATGGTATGAGTCCACTTTTGGGTCTTTTTACTATCATAATTC 8880
I FPI * SMV * VHFWVYV F L L § * F
F F Q F D QWY E S TUFG S F Y Y HN S8
F S NL I NGM S§PLLGILFTTITITIL

8881 TATGGATTGCCCTATTGTTGTGGCAGTTATGGATGAAGATATTGGTTCTACTATGTTTAA 8940
Yy 6 L PY CCGS Y G ™* RY W F Y Y VvV «*
M DC?PI VV AVMDEUTDTIUGSTMTFN
W I A L L L W QUL WMI KTIULUVULTULTCTULM

8941 TGTTCCTACTAAAGTTTTGAGACATGGCTTTCATGTTTTACATTTTCTAACTTATGCATT 39000
c s Yy » s F ETWUL S CVPF TVF S DNTULTCTI
v T K VL RHGPF HV L HVPFULTY A F
F L L KX F *» Db M AFMUVFY I F * L M HL

9001 TGCTAGTGATAGTGTTCAGTGCTATACACCACATATTCAGATTTCTTATAATGATTTTTA 9060
¢ *» » » ¢ § VL YT TY S DV F UL * * F L
A S5 DSVQCYTU®PHTIOQISYDNUDF Y
L v I v F S A I HHIVFURU FULTIMMTITFM

9061 TGCTAGTGGTTGTGTTTTATCATCTTTGTGTACTATGTTTAAAAGAGGTGATGGTACACC 9120
c » WL CF I I F VY YV +* KR * W YT
A S 6 CVL § 85 L CTMU FI KU RGDGT P
L vvyVv?PFYHULCVLCLI KEV MV HH

9121 ACATCCTTATTGTTATTCAGATGGTGTTATGAAGAATGCTTCTTTGTATACATCTTTGGT 9180
T S L L L FRWCUYEETCTFUZFUV Y I F G
HPY CY SDGVM KN ASZSTLYTSTULV
I LI vIQMUVL*RMILILT CTIUHULMWTF
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9181 TCCACATACACGTTATAGCCTTGCTAATTCTAATGGTTTTATAAGATTTCCTGATGTTAT 9240
s Ty TUL *» p C * F * W F Y K I S * C Y
P HEHE T RY SLANJSNGT FTIU RT FUZPDUVI
H I HVIALULTITILMV VUL * D VF L MUL L

9241 TAGTGAAGGTATTGTACGTATTGTAAGAACGCGCTCTATGACTTATTGTAGAGTGGGTGC 9300
* *» R ¥ ¢ T Y C KW N ALY DU LUL * 8§ G C
S E 66 I v R IV RTRSMTYCRV G A
vV X vL ¥ VL * ERAL * L I V E W V H

9301 ATGTGAATATGCCGAAGAGGGTATATGTTTTAATTTTAATAGTTCCTGGGTTTTGAATAA 9360
M *» I CRRGYMPF * F *  F L G F E *
C EY A E E G I CPF NV FNS S W VL NN
VNMZPI KRV Y VL IUL I V PG F * I M

9361 TGATTATTATAGAAGTATGCCTGGAACTTTTTGTGGTAGAGATCTTTTTGATTTGTTTTA 9420
* L L * K ¥ A WNUVFILW * R S F * F V L
b Yy Yy RSMUPGTU FOCGRUDILT FUDULF Y
I1 1 I EVvVv CL ELVPF VYV ETIUPFPTILTIT CTFI

9421 TCAATTTTTTAGTAGTTTAATTCGTCCTATAGATTTCTTTTCTCTTACTGCTAGTTCTAT 9480
S§ I F » * FNS S YRV FULF S Y C * F Y
Q F F §$ S L I R P I DVFF S LT AJ S S I
N F L VV* F VL ¥ I S§F L LLUL V L F

9481 TTTTGGAGCTATATTGGCTATAGTCGTTGTCTTGGTTTTTTATTATTTAATAAAACTTAA 9540
FWS&§YIGYSUROCLGV FIULTILU FNI KT *
F GA I L A I VYV VL V F Y YUL I KL K
L EL Y WUL * S L S WUF F I TI * * NUL §

9541 GCGTGCTTTTGGAGATTATACTAGTGTTGTAGTTATARATGTTATTGTTTGGTIGTATTAA 9600
A CF WIRULY* CCS Y K CYCUL V Y =
R A F 6D Y TSV VYV I NV IV WCTIN
vVLZL EI I L VL *L * ML L F G V L I

9601 TTTTCTTATGCTTTTTGTTTTTCAAGTTTATCCTATTTGTGCATGTGTCTATGCTTGTTT 9660
F S$YaAPFCPFSSL § YL CMOCULTCULF
F LML FVVPF QVY?PTICAUCV Y ATCTF
r L ¢ F L F F KF I L FV HVYV S MTULV F

9661 TTATTTTTATGTAACATTGTATTTTCCTTCTGAAATTAGTGTAATTATGCATTTGCAATG 9720
L P L ¢CNTI VVFSPF*NT* CNVYAVF AWM
Yy F Y VTUL Y F P S ETIT S VI MHTLOQUW
I PP M **H CTI FLUL KL V * L C I CNG
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9781 TATTGCAAACCATGTTTTATGGTTATTTTCATATTGTAGGAAAATTGGTGTTAATGTATG 9840
Yy ¢ K p C FMVIV FITULO®*E ENWT CT®*CM
I A NHVLWILUFS Y CRI KIGVNUVC
L Q TMPY GY FHTIVEKILV L MYV

9841 TAATGATAGTACATTTGAAGAAACATCTCTTACTACTTTTATGATTACTAAAGATTCTTA 9900
* *» + Y I * R N I S Y Y F Y D Y * R F L
N DS TV FEETSTLTT FMTITIE KTDS Y
M I v H L K KHLULLULUL * L L K I L I

9901 TTGTAGATTAAAGAATTCTGTTTCTGATGTTGCTTACAATAGATATTTGAGTTTGTATAA 9960
L * T K EFCUPF * CCLOQ * I F EF V *
C RL KNSV SDVAYUNU RYTL S UL Y N
v b*» R I LPFLMILILTTIUDTI®*V CTITI

9961 TAAGTATCGTTACTATAGTGGTAAAATGGATACTGCTGCCTATAGAGAAGCGGCGTGTTC 10020
* VvV §$ L L » W*NGYOCOCILT* R S G V F
K'Y RYY S GKMUDTA AAYU REZ AA BATCS
s I vT I VYV KWTIULUL PTIUEIZ KT RIZ RUVIL

10021 TCAGTTAGCTAAAGCTATGGAAACATTTAATCACAATAATGGTAATGATGTCTTATACCA 10080
s v§ * § ¥ GNTI * 8§ Q * W * * C L I P
Q LAKAMETV FNUHNNGNTU DUVUL Y Q
§ * L, X L. w K KL ITTTIMVYVMMMSYTN

10081 ACCTCCTACAGCATCTIGTTTCTACATCTTTTTTGCRATCAGGTATTGTARAGATGGTATC 10140
T 8 ¥ s I C F Y I F F A I R Y CIK DG I
PP TA SV STSFUL QS G I VKMV S
L L.Q HL FLHUL F CNZGQU VUL * R WYL

10141 TCCTACGTCAAAAATTGAACCTTGTATTGTTAGTGTTACTTATGGTAGTATGACTTTGAA 10200
S Y Vv K N *+»T0L Y C* CYULW™* Y D F E
P TS KI E?PCTIV S VT Y G S MTTIUL N
L R ¢Q XKL N L VL L VLIL MV V *~ L * M

10201 TGGTTTATGGTTAGATGACAAAGTTTATTGTCCTCGTCATGTTATATGTTTATCCTCTAA 10260
W FMVR*Q § L L SS S CY MV FTI L ~*
G L WL DD KV Y CUPIRUHVYVY I CUL S SN
vy G *M T XK F I VL VMULYUVY PUL I

10261 TATGAATGAACCTGATTATTCTGCCTTATTATGTAGAGTTACTCTAGGTGATTTTACTAT 10320
Yy E* T * L F CL I M * S Y S R * F Y Y
M N E PDY S ALULCRV TULGUDUFTI
* M NL I I L P Y Y VEULTL®* YV I L L *
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9721 GATTGTTATGTATGGTGCTATAATGCCTTTTTGGTTTTGTGTCACATATGTAGCTATGGT 9780
b ¢CY VW CYDNA ATFULVULUCHTIT CSYG
I vM Y GATIMEPT FW FOCVTYVAMVYV
L .¢¢MVL *CLF GV F VS HM* L W L

10321 AATGTCTGGGCGGATGAGTTTAACAGTTGTGTCTTACCAGATGCAGGGCTGTCAACTTGT 10380
N VWADEPFDNSCVLPDAGTLSTZC
M s GRM S LTV YV S Y QMOQG C QL V
¢cLGG=*V * Q0L CLTURIU CRAVNTLTF

10381 TTTGACAGTCTCITTACAAAATCCTTACACTCCAAAATATACTTTTGGTGTTGTTAAACC 10440
F D SLFTIXKSLHES I KTIVYUFUWOCOCTZ*T
L TV $L @ NP Y TUPIK YTV F G V V K P
* 9 8 L ¥ XK I L TULOQNTIUL UL VL L NL

10441 TGGTGAAACTTTTACTGTTTTAGCTGCGTATAATGGCCGACCACAAGGGGCATTTCATGT 10500
W ** NF Y CF S CV * W PTTI®RGTISC
G ETVF T VL AAYNGT RUPQGATFUHUV
VKL LILULUPF*L RIMADU HI KU GUHVFMMIL

10501 TACTATGCGTAGIAGTTATACTATTARAGGTTCTTTTTTGTGTGGGTCATGTGGATCTGT 10560
Yy Yy A *» * L Y Y * RPFVFFVWVMWWTIC
T M R S S ¥ T I KG S F L CG S C G s vV
L ¢CvvVvyvVv I LL KVLVFCVGHUVDULL

10561 TGGTTATGTATTAACAGGTGATAGTGTTAAGTTTGTATATATGCATCAATTAGAGCTCAG 10620
WL CINZRS* * ¢ * V¥V ¢ I Y A S I R A Q
G Y vL T GD SV KF V Y MHBQULETL S
v MY *Q VI VL SL Y ICTINT®* S SV

10621 TACTGGTTGTCACACTGGCACTGATTTTACTGGTAATTTTTATGGTCCATATAGAGATGC 10680
Y WL §S HWH * F Y W * F L WS I * R C
T G ¢ H TG TDVF TGNV FY G P Y R DA
L vvTLALTIULILVYVYTIFMV HTIIEWMNIL

10681 TCAAGTTGTACAGTTGCCAGTTAAGGACTACGTCCAAACTGTTAATGTTATTGCTTGGCT 10740
s s ¢T VA S *GLRUPDNU C®* CY CUL A
Q vv QL PV KDY VQTVNUV I A WL
KL Y s ¢CQULRTT S KULULMILILIULG S

10741 CTATGCAGCTATACTTAATAATTGTGCTTGGTTTGTACAAAATGATGTTTGTTCTATTGA 10800
LC¢CSYyT *» *~L CL V CTI K * CL F Y *
Y AAILNDNTU CAWTFUV QDNDUVC S I E
M QLY LI I VLGILYZKXKMMTFUVULL K
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10801 AGATTTTAATGTTTGGGCTATGACAAATGGTTTTAGCCAAGTAAAAGCAGATCTTGTTTT 10860
R F ** CL G YD KW F*P S KSR S5 CF
D FNVWAMTWNGT FSOQVYV KAUDTLVL
I LM F G L *Q M VL AU KT™* K QI L F =

10861 AGATGCTTTGGCTTCAATGACAGGTGTTTCTATTGARACTTTATTGGCTGCTATTAAGCG 10520
R ¢CF GF NDIRTCPFY* NV FTIGOCY * A
DAL ASMTG GV STETIULTLAA ATITI KR
ML WL Q * Q VF L L KL Y WL L L § V

10921 TCTATATATGGGATTTCAAGGTCGTCAAATACTAGGAAGTTGTACTTTTGAAGATGAATT 10980
S I Y GG I SsS R S S NTIRI KT LYF * R * I
L YMGFQGROQTIULGSCCTT FETDTEL
Y I wDF KV V KY * EV VLULKMNW

10981 GGCACCTTCTGACGTTTATCAACAATTGGCTGGTGTTAAATTGCAATCTAAAACAAAAAG 11040
G TF*RL S TTIGWOC* I A I * N KK
A P S D VY Q QL A GV KL QS KT KR
H L L TP I NNWILV L NICNDNULIKIQIKD

11041 ATTTATTAAAGAAACAATTTATTGGATTTTGATATCTACATTTTTGTTTAGTTGTATAAT 11100
I Y » RN NL L D PF DIYTIVFV * L Y N
F I K ETTI Y W I L I 8§ TVF L F S8 C I I
L L K XK Q F I GF * YL HVPF CL V V * F

11101 TTCTGCATTTGTTAAATGGACTATATTTATGTATATTAATACACATATGATTGGTGTTAC 11160
F CI C*M DY I Y VY * Y T Y D WC Y
S A F VKW TTIU FMYTIDNTHMTISGUVT
L HL LNGULYUL CTIULTIHTIOX*L VL H

11161 ATTATGTGTACTTTGTTTTGTTAGTTTTATGATGTTACTAGTTAAACATAAGCATTTTTA 11220
I M ¢T°&L F C* F Y DUVT S * T * A F L
L ¢CVvVvL CPF VS FMMILILV KU HIE KU HFY
Y vy F VL L VL * CY * L NI S IV F I

11221 TTTGACTATGTATATAATTCCTGTACTCTGTACCTTGTTTTATGTAAATTATTTAGTTGT 11280
F DYVY NS CTULYUL VL CI KULTF S C
L TM Y I I P VL CTULTFYVNVYTZL VYV
*L ¢C I » F L Y SV ?PCFM®* I I * L §

11281 CTATAAGGAAGGTTTTAGAGGTCTTACTTATGTCTGGCTCTCATATTTTGTTCCTGCTGT 11340
L ~GRPF * RS YL CLALTIV FTZ CSTCSOZC
Yy KX E G F R GL T Y VWIL S Y F V P A V
I R K v L EVLLMSG S HTIULFUL L *
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11341 GAATTTTACTTATGTTTATGAAGTATTTTATGGTITGTATTTTATGTGTTTTTGCTATTTT 11400
E F YL CUL ¥ 8 IUL WUIL Y FMUCU FOCYF
N FTY VY EV FYGOCTIULOCVUF FATITF
I L. LM FMIKYFMUVV F YV FULULFL

11401 TATAACTATGCATAGTATTAATCATGACATTTTITCTTTGATGTTTTTGGTTGGTAGAAT 11460
Y NY A *Y *» § * HF F F DV F G W * N
I T M H S I NHDTIVF S LMV FTULVG R I
* L ¢ I vL. IMTUPFU PFPTLO®*XCUPFWILVE *

11461 AGTTACTTTAATITCTATGTGGTATTITGGGTCGAATTTAGAAGAGGATGTTTTGTTATT 11520
s Y F NFY VYV F WV EVFURI RGTU CT F VI
v T LI &§8§M WY PF G SNULEEDUVLULF
L L *°f L CG6GIL GRI * KRMTFTCYL

11521 TATTACAGCCTTTITTAGGTACTTATACATGGACCACTATTTTGTCATTAGCTATAGCAAA 11580
Y ¥ S L FRYL YMUDHYF VIS Y § K
I T AFLGTYTWTTTIUL S UL ATI A K
L QP F * VLI HGUPILUPFCHT* L * Q K

11581 AATTGTTGCTAATTGGTTGTCIGTTAATATATTITATTTTACAGATGTACCTTATATTAA 11640
N C¢CC¢C=* L VYV C*Y I L F YRIZCTUL Y *
I VA NWIL S VNI FYFTUDV P Y I K
L L LI GCULULTIYU FTIUILOQMYTZILTIULN

11641 ATTGATTCTTTTGAGTTACTTATTTATAGGGTATATTTTATCTTGTTATTGGGGATTTTT 11700
I b s F ELULI VYRV Y FILULULGTITF
L T L LS YL F I G Y IUL S CY WG F F
* F P *» V T Y L * G I F Y L V I G D F 8§

11701 CTCTCTTTTAAACAGTGTTTTTAGAATGCCTATGGGTGTTTATAATTATAAAATTTCTGT 11760
L S F KQCF+* NAYGCCL *L * N F C
S L.L N S VFRMPMGUV Y NYKTISV
L F* TV FLET CULWVZ FITITII KU FIULTF

11761 TCAAGRATTGCGTTATATGAATGCTAATGGCTTACGTCCACCCCGTAATAGTTTTGAGGC 11820
S R I AL Y EC+* WIUILT S TP * *x F *x @G
Q ELRYMDNANGTULURUPUZPIR RNIS ST FE A
K N CVI *MLMAYVHU?PV I VLI RIL

11821 TATTTTGTTAAATTTAAAACTGCTTGGAATAGGTGGCGTGCCAGTTATTGAAGTTTCTCA 11880
Yy FV XKF KT 2AWNURMW®RAS Y * 8 F 8§
I LLNILI KU LULGTIGS GV P VI E V S Q
F C ** I » NCLE * V A CQUL L K F L K
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11881 AATTCAATCAAAATTGACTGATGTGAAATGTGCTAATGTTGTTTTGTITAAATTGTTTACA 11940
N s 1T KID®* CEWMTC®*COCTV FV K KULVFT
I Q §$ KL T DV K CA ANV VUV L L NUZCULOQ
F NQN*YLM™* NVLMTULTFTC* I V Y S

11941 GCATTTGCATGTTGCTTCTAATTCTAGGTTGTGGCAGTATTGTAGTATTTTACATAATGA 12000
A F ACCPF®* F * VYV AV L * Y F T * +#
H L HVASDNGS ST RILWOQYCS I LHNE
I ¢MULLILTIULSGT CGSTIVVFYTIMHZK

12001 AATACTATCTACTTCAGATTTAAGTGTAGCTTTTGATAAGCTTGCTCAATTATTGATTGT 12060
N TI Y F RV FIKCS F* * A C S8 I I DC
I L s TS DUL S VAVFDI KU LA AQULTULTIUV
Y ¥ L. L. I * Vv * L L I S L L N ¥ * L F

12061 TTTATTCGCCAATCCTGCTGCAGTTGATACTAAGTGTCTTGCAAGTATAGATGAAGTTAG 12120
F I R Q S CCS * Y VvV S C K Y R *» §
L FANPAAVDTI KT CTLA AZSTIDTEUV S
y s p I L L QL I L S VUL QV * M KL A

12121 CGATGATTATGTTCAAGATAGTACTGTTTTGCAGGCTTTGCAAAGTGAGTTTGTAAATAT 12180
R *L C SR * Y CFAGVFAI K * V C K Y
D DY VQDSTVIL QAULIGQSETFVUNM
M I M F K I VL FCRTUILTZGCI KUV S L * I W

12181 GGCTAGTTTTGTTGAATATGAAGTCGCAAAGAAAAATTTGGCTGATGCTARAAATAGTGGE 12240
G * F C * I # 8§ R K E K F G * C * K * W
A 8§ F VEY EV A K KUDNULATLDA AIKIUNS G
L vL LNMI K SQRI KTIWILMILI KTIWVY

12241 TTCTGTTAATCAACAACAGATAAAACAGTTAGAAAAGGCATGTAATATAGCTAAGTCTGT 12300
F C * S5 TTD KTV R KOGM* Y 8§ * v (C
S VN Q Q QI K QL EI K AT CNTIW AIKSYV
L L I NNRJU®*NJS* KU RHVYV I * L 8§ 1L C

12301 GTATGAACGCGATAAAGCTGTAGCTCGCAAACTGGAACGTATGGCAGACCTAGCACTTAC 12360
v * T R * § C s S QTG T Y GR P S T Y
Y ERDKAVYVY ARI EKILEWIRMATDIU LA ALT
M NA I KUL* L ANUWNUVWQT* HUL L

12361 TAACATGTATAAAGAGGCTCGGATTAATCATAAGAAGAGTAAAGTTGTTTCCGCTTTGCA 12420
* H vV *» R G S D * » « E E * § C F R F A
N MY K EAURTINUDIKI KSK KV V S AL Q
T ¢ I KRL GLMTIU RIRUYVI KL LT FUPILCR

FIG. 9 CONT.



U.S. Patent May 13,2008  Sheet 143 of 201 US 7,371,837 B2

12421 GACAATGCTTTTTAGCATGGTTCGTAAATTGGATAATCAGGCTTTARATTCTATTCTGGA 12480
D NAPF*H G S * I G * S G F KF Y 8 G
T M L F S M VRKULUDUNIGQA AILNSTIIULTD
Q ¢ F L A WUPFVNWTITII RTUL®*TIULUFWTI

12481 TAATGCTGTTAAAGGTTGTGTACCTTTGAATGCTATTCCAGCGCTGGCTGCTAATACTTT 12540
* ¢ C»* RL CTU FEUCYS S AGC * Y F
N AV KGCV PLNATIUZPALW AANTL
M L L K VvVVvVvyYUL * ML F QRWULIL I L *

12541 AACTATAATAATACCAGATAAACAAGTTTTTGATAAAGTTGTTGATAATGTTTATGTTGC 12600
N Y NNTW R * T S F * *» 5§ C * * C L C C
T I I I P DK QV F DI KV VDNV Y V A
L » » ¥ Q I N K F L I KL L IMVFMTIULH

12601 ATATGCTGGTAGTGTATGGCATATACAGACTGTTCAAGATGCTGATGGTATTAATAAACA 12660
I CW * CMAYTDT GCSI RUZGCT®* WY * % T
Y A G S VW HTIGQTUVQDA ADGTIN NI KQ
M L VVY G IYURULPFI KMTILMMUVULTINS

12661 GTTAACTGATATTAGTGTTGATTCTAATTGGCCTCTTGTTATTATTGCTAACAGGTATAA 12720
vV N *Y * C *» F » L A S CY Y C * Q Vv =
L T DI SVDSNWUPULVITIANZ RIYN
* L I L vL ILIGLULILILULWLTVLTGTIM

12721 TGAAGTTGCTAATGCTGTTATGCAGAATAATGAGTTGATGCCTCATAAATTAAAAATACA 12780
* s C** CCY A AUZE™* * VvV DAS * I KNT
E VA NAV M QNNDNUETLMUPUHI KTULI KTIZQ
K L L.mLLCZRTIMS™*CULIN®* K Y K

12781 AGTTGTTAATAGTGGTTCTGATATGAATTGTAACATTCCTACTCAATGTTATTATAATAA 12840
s ¢ *» * WF * Y EL *H S Y S MTIL L * *
VVNSGSDMNUCNTIZPTO QT CYYNN
L L I vvLIO®*TIUVTVPFPIULILNUVTITITIM

12841 TGGTAGTAGTGGTAGAATAGTTTATGCTGTTCTTAGTGATGTTGATGGTCTTAAGTATAC 12900
W * » W * N § L C C § *  C * W § * V Y
G $ $S GR I VYAUVL SDVDGTLI KT YT
vvyVyVE* FPML FL VMILMVIL S I L

12901 TAAGATAATAAAAGATGATGGAAATTGTGTTGTTTTAGAGCTTGATCCTCCTTGTAAATT 12960
* DN KR * W KL CCVFRA A § 8 L * I
K I T K DD GNICUV VL ETLTDUZPUPTCIKF
R #» » X M M E I V L F * S8 L I L L V N F
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12961 TTCTATACAAGATGTTAAGGGACTTAAAATTAAGTATCTTTATTTTATTAAAGGATGTAA 13020
F Yy T RC * GT * N * V S L F Y * R M *
S I Q DV KGUL KTII KT YU LYV FTIIZ KU GT CN
L Y KMLRDUILI KU LSTIU FIULIULI KUDUVT

13021 CACTTTAGCTAGAGGGTGGGTTGTTGGTACTTTATCTTCAACAATTAGATTGCAGGCTGG 13080
HF S * RV GCW Y FTIFNNT®*TIAGW
T L ARGWVV GTU LS S TTII RILOGQAG
L *+*L E G G6GL L VL YL Q QL D CU RULV

13081 TGTTGCTACTGAGTATGCAGCTAATTCTTCTATACTTTCATTATGTGCATTTTCTGTAGA 13140
c c¢cy+*~vcCcs»*F F YTV FIMTCTITFTCR
vV A TEYAUANS S I L S L CAF S VD
L L L s M QUL ILULVYV FHYVHUFTIL * I

13141 TCCTAAGAAAACTTATTTAGATTATATACAACAAGGTGGTGTACCTATAATTAATTGTGT 13200
S * ENL FRUL Y TTI RWOCT VYN * L C
P XK KTYLDYTIQQGGV P I INTCUV
L R KL I * I I Y NI KUV VYL ¥ L I V L

13201 TAAAATGCTCTGTGATCATGCTGGTACTGGTATGGCTATTACTATTAAACCTGAGGCTAC 13260
* NA L *» 8 C W Y WY G Y Y Y * T * G Y
K ML CDHAGT GMATITTII KUPEH AT
K ¢ s Vv I ML VL VWL L L L NL R L L

13261 TATTAATCAAGATTCTTATGGTGGTGCCTCAGTTTGTATTTACTGCCGTGCACGTGTAGA 13320
Y * S R FLWWOCULS UL Y LULPOCTCR
I NQD S Y GG A SV CI Y CRARUVE
L T XK I LMV VvV P QFV FTA AUV HV * §

13321 GCATCCAGATGTAGATGGTTTGTGTAAATTACGTGGTAAATTTGTACAAGTCCCTTTGGG 13380
AS R CRWPFV * I TW* I C T S P F G
H P DVD GL CI KU LIRGI K FV QVZPIL G
I ogmMm* MV C VN Y V V NTLY K S L WV

13381 TATAAARGATCCTATTCTCTATGTGTTAACACATGATGTTTGTCAAGTTTGTGGATTTTG 13440
Yy K R S Y SL CVNTO®* CUL S S L W I L
I K pPIULY VL TTUHUDUVCOGQUVCGVF W
* K I L F S M C* HMMUVFV K VF VD F @G

13441 GAGAGATGGCAGTTGTTCCTGTGTAGGTTCAGGTGTCGCTGTTCAATCTAAAGATTTAAA 13500
ERWOQLF L CRV FRZ CRTCSTI * R F K
R DGS CS CV G S GV AV Q S KDULN
EMAV YV PV * V Q VS L PFNILIKI *~ I
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13501 TTTTTTAAACGGGTTCGGGGTACTAGTGTGAATGCCCGTCTAGTACCCTGTGCTAGTGGT 13560
F F KRVRGTSVUNARTILUVPCAS G
FL NGFGVLV *MUPV * Y P VL V V
F * TGS GY * CEC?P S S TULTZ C™* WF

13561 TTATCTACTGATGTTCAATTAAGGGCATTTGATATTTGTAATACTAATAGAGCTGGTATA 13620
L S TDVQLRAPFUDTIU GCNTNU R AGTI
Yy L.LM FN* G HUILTIVFV ILIETULV *
I Yy »C¢Cs I K GI * YL » Y *» *x § W Y R

13621 GGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGATGACGACGGTAATAAA 13680
G L Y Y KV NUCUCRUF FQIRTIUDUDUDGNK
v Yy I I K * I VAV F SV *+*+MTT TV I N
F I L * § EL L P F S A Y R * R R * * T

13681 TTGGATAAGTTCTTTGTTGTTAAAAGAACTAATCTAGAAGTTTATAATAAAGAGAAAACT 13740
L D K F F VVKRTWUNILEUVYNI KEIKT
W I s S L L L K E L I * K F I I KR KL
G * vL CC* KN=* S RS UL * * R ENL

13741 TATTATGAGTTGACTARAAGTTGTGGTGTTGTGGCTGAACATGATTTCTTTACATTTGAT 13800
Y ¥ EL T K s ¢ GV vV A E HDVF F T F D
I Ms * L KVVV L WILNMTISTULHTLTI
L ~» vpDpD * KL WwCOCG®* T * F L Y I * Y

13801 ATTGATGGTAGTCGTGTGCCACATATAGTTCGTAAGAACCTCTCAAAGTATACTATGTTA 13860
I DG SRV PHTIVE ERERI KNDNTILSI KYTMIL
L M v vV CHTIWM®*T FVYVRTSOQ S I UL C *
*W * 8§ CA TY S S * EPL KV Y Y VR

13861 GATCTTTGCTATGCATTGCGCCATTTTGATTGTAATGATTGTTCAGTATTGTGTGAAATT 13920
D LCYALU RUHPFDTU CNDTGCSUVULCEI
I F AMHCATIULTIUVMTIUVOQYCVKTF
s L. L. ¢ I A PVF * L * * L F S I V * N 8§

13921 CTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAAGATTGGTATGATTTT 13980
L ¢CE Y ADOCIKE S Y F S KKUDW Y D F
F VS MULTIUVI KNW®PTV FU LURI KTIGMTIITL
L v CcC+* L * R I L L F * ERL V * F C

13981 GTTGAAAATCCTGATATTATTAATATTTATAARAAAATTAGGCCCTATTTTTAATAGAGCT 14040
v EN P DI I NI Y K KL G P I F NR A
L K I L I L L I F I KN * A L F L I E L
* K § * Y Y * YL * KIRUPYF * * § F
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14041 TTACTTAATACTGTCAGTTTTGCAGATACTTTAGTAAAAGTAGGTTTAGTTGGTGTTTTA 14100
L L NTWVS FADTU LV KV GL VGV L
Y L I L § VL Q I L * * K * V * L V F *
T * Y ¢ Q F CRYVF S KSRV F S WOCTF N

14101 ACTTTAGATAATCAAGACTTGTATGGTCAATGGTATGATTTTGGTGATTTTATACAAACA 14160
T LD NOQDU LY G QWY DUVFGDU FTIOQT
L » I I K T CMVNSGMTIULUVTIULYIKOQ
F R * S RL VW SMUV * PF W * F Y TN S

14161 GCTCCAGGTTTTGGTGTGGCAGTTGCAGATTCTTACTATTCTTATATGATGCCTATGTTG 14220
AP G F GV AV AD S Y Y S YMMUZPMIL
L Q VL VWQL QIL TTITULTIO®*XCUL C *
&§ R F WCGS CRFULULVPFPULYDAY VD

14221 ACTATGTGTCATGTATTAGATTIGTGAATTIATTTGTTAATGATAGTTATAGACAATTCGAT 14280
T M ¢ H VL DCZEULFVNDS Y R Q F D
L ¢ vMyYyYy»IVNYILILMTIUVVYTIUDNSTI
Yy vs ¢ I R L * I I € *  * I, » T I R 8§

14281 CTTGTACAGTATGATTTTACTGATTATAAGTTAGAATTGTITTAATAAGTATTTTAAGTAT 14340
L vQ YDVFTUD Y KULETLTFDNI K Y F K Y
L Yy s MMmIIULULTITIS S NCULTI S I UL S I
¢c TV * F Y * L * V R I V * * YV F * V [

14341 TGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGATAGGTGTATTATTCAT 14400
W GG M K Y HP NTVDCDNUDZRTCTITIH
G v *» § I I L IL WTIVIMTIGUVTULF I
G Y EV S S§ * Y CGUL * * « x Vv Y Y 8§ L

14401 TGTGCTAATTTTAATATATTATTTAGTATGGTCTTACCTAATACTTGTTTTGGTCCTCTT 14460
CANVPFWNTIULVFSMUVILPNTTUCTF FGU?PIL
v L I LI YYULVW S YL IULVULVULTUL
¢ *F * Y I I * Y GUL T * Y L F W S§ S C

14461 GTTAGACAAATTTTTGTAGATGGTGTTCCGTTTGTTIGTTTCAATTGGTTACCATTATAAA 14520
VR®RQTIFVD GV PFVV S I G Y HY K
L DK FL * MV FRULULPFQILVTTITIK
* T N F C R W CS VCCVFUNWIULUPUL * R

14521 GAGTTAGGTGTAGITATGAACTTGGATGTTGATACACACCGCTATCGTTTGTCTCTTAAA 14580
EL GV VMNILDUVDTUHRYIRTILSTIL K
s »v » L *» TWMULTIHTA ATIUV CUL L K
VRCSY ELGCC®* Y TUPU LS F V § * R
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14581 GACTTACTTCTTITATGCAGCAGATCCTGCTATGCATGTTGCATCTGCTAGTGCTCTGCTT 14640
D L LL YAADUPAMUHEVYVASA ASU ATLL
T ¥ F FMQQILILCMILHTLTULUVILTCTL
L TsL CSRSCY®ACOCTIC®*XC S A ¢

14641 GATTTACGRAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGTATAAAGTTTCAAACT 14700
b L RTOCOCUPFSVAATITSGTII KUZ FOQT
I ¥ EL VVL VL PULOQVV *¥ 3 F K L
F TNILUILUF * CS CHY KW Y KV S NC

14701 GTTAAACCAGGTAATTTTAACCAAGATTTTTATGAGTTTGTCAAAAGTAAAGGCTTGTITT 14760
vV XK P GNF NIQDVF Y EF V KS5 K G UL F
L NQVIULT I KTIVFMSILS KUV KA AU CIL
* TR * F *» P R F L * V CQ K * R L V *

14761 AAAGAGGGTAGTACAGTTGATTTGAAACACTTTITTCTTTACTCAAGATGGTAATGCTGCA 14820
K E G S TV DUL KHUVFF F T QD GNA A
K RV 'V QUL I *NTPF SLL KMVMTULDOQ
R G *» Y s » F ETULF LY S RW ¥ C CN

14821 ATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTTGATATTAAGCAGTITA 14880
I T DY NY Y K Y NULUPTMMUVDTIIKGOQTL
L L I I 1111 I s I T YLUL WU LTIUL S S Y
Yy * L * L L * V * F T Y Y G * Y * A V I

14881 TTGTTTGTATTAGAAGTTGTTTATAAGTATTTTGAAATTTATGATGGTGGTTGTATACCA 14940
L FvL EVV Y XKYV FETIYUDSGSGT CTIFZP
c LYy KL F I 8§ I L K F MMV V VY Q
v ¢ I RS CL * VF * NL * WWUL Y T 8

14941 GCATCACAAGTTATTGTTAATAATTATGACAARAGTGCTGGTTATCCATTTAATAAATTT 15000
A S Q VIV NNYUDI K SA AGYPFNIKF
HHKXKUL L L ITIMTI I KUVULVTIUHILTINDNIL
I T sy C»* * L * Q KCWIUIL S I * * I W

15001 GGTAAAGCTAGACTTTATTATGAGGCATTATCATTTGAGGAGCAGAATGAAATTTATGCA 15060
G K ARUL Y Y EAL S PF EEQNUETI Y A
VX L D FIM®BRMHYHILI RS RMMI KT FMH
* s *» T L L * 6 I I I * G A E * NILC I

15061 TATACTAAACGTAATGTGTTGCCCACTTTAACTCAAATGAATTTAAAATATGCTATTAGT 15120
Y T K RNVLPTULTAOQMNIULIKYA I S
I LNVMCCPL™*TLK* I * NMUL LV
Yy *»T » ¢ VA HFUNSDNUETFIKTICY * C
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15121 GCTAAGRATAGAGCTCGTACTGTTGCAGGTGTTTCCATTCTTAGTACTATGACAGGTCGA 15180
A K NRAURTUVAGVYVY S IUL S TMTGR
LRI EVLVLLQVF PV FUL VL * Q V E
* E* 8 8§ Y CCRUCVFH S * Y Y DUR SN

15181 ATGTTTCATCAAAAATGTTTGAAGAGTATAGCAGCTACTCGTGGTGTTCCTGTTGTTATA 15240
M FHQ K €L K STITAA AT RGUV PV VI
¢c FI KNWV®* RV * QL L VV F L L L *
v § S KM FEEY S S Y S§ W C S CCYR

15241 GGAACTACTAAATTTTATGGTGGCTGGGATGATATGTTACGCCATCTTATARAGCGATGTT 15300
G T T K F Y G GWDDMULRHTLTIKDUV
EL L NF M VAGMTIZ GCYH® S ATIUL * RMIEL
N Y I L WWUILG*X Y V TP S Y K G C ~*

15301 GACAACCCTGTTCTTATGGGTTGGGATTATCCTARAATGTGATCGTGCCATGCCAAATATT 15360
DNP VL MGWD Y P KCUDU R AMMZPNI
T T L FL WV GIIULNVYVYTIVPCOQTIF
Q P CS5 Y G L G L S *M * 8§ CHA ATZ K YTF

15361 TTGCGTATTGTTAGTAGITTAGTTTTGGCTCGTAAACATGRAATTTTGTTGTTCACATGGT 15420
L R I vs S L VLA ARIKIUHEETFTCTCSHG
cv.LLVYV* F WUL VNMNDNEFV YV HEMUYV
A Y C=* * F § F G S * T ¥ I L L F T W *

15421 GATAGATTCTATCGCCTTGCGAATGAATGTGCTCAARGTTTTGAGTGAAATAGTTATGTGT 15480
DRF YRULANUET CA AU QUVUL S ETIVMSC
I D s I A L RMNWUVILI KT F®* V K * L CV
* I L 8 P CE*MCS S FE* NS Y VW

15481 GGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGATGCAACCACTGCTTTT 15540
G 6 C Y YV KP GGTS S GDATTATF
A VA IMULSLVVL AV VMQPIULTILL
R L L L C* A WMWY * QW* CNUHTCTFUC

15541 GCTAACTCTGTTTTTAATATATGTCRAGCTGTTACTGCTRAATGTTTGTTCTCTTATGGCT 15600
A NSV FNTICQAUVTA ANV VT CSTULMA
L T L F L I Y V KL LL L M F V L L WL
*»L ¢ F * ¥YMSS CVYC™* CLF S Y G L

15601 TGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAAAARACGCTTATACTCT 15660
C NG HK I EDILS I RNILO QI KT RTIL Y S
vmM AIIRTDLIKTI®*V Y A I Y KDNAY TL
*W P * D * RF KYTOQF FTI KTTUL I L *
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15661 AATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAGTATTATGAATTTTTA 15720
N VY RTDY VDY TV FVNEYYEF L
M r I Vg IMLITIHILTILMZSTIMNFY
¢ L $S Y RULOCM®*L Y I C* * V L * I F M

15721 TGTAAGCATTTTAGTATGATGATITTGAGTGATGATGGTGTTGTTTGTTATAACTCTGAT 15780
Cc K H F S MMIULSDUDGUV UV CYN S D
v § T L v » « F * VYV MMV L F VI TUL I
*AF »YDDVF E * * W CCULUL * L * L

15781 TATGCTAGTAAGGGTTATATAGCCAATATAAGTGTTTTTCAACAAGTTTTGTACTATCAG 15840
Y A S K G Y I A NI SV FQQV L Y Y Q
M L vRVYVI®*?PTI*¥VVFTFNIE KT FTUCTTITR
¢ * *» G L ¥ 8§ Q Y K CF 8§ T S F VL S E

15841 AATAACGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAARATGATATTACTAATGGTCCT 15900
N NVFMZSE S KCWV ENUDTITNG P
I T FfFL CLNUILDNVGILI KMMTITLTILMVUVIL
* R F YV *» I » M L G * K * Y Y * W S 8

15901 CATGAATTCTGTTCACAACATACTATGTTGGTTAAGATAGATGGTGACTATGTTTATCTA 15960
HEFCSQHTMIULV KTIUDGT DYV YL
M NS VHNTIULUGCWILR=*MUVTMZFIY
*» I L F T TY YV G * DU RMWOT®*XTL CUL S T

15961 CCCTATCCAGACCCTTCTAGAATTTTAGGAGCTGGTTGTTTTGTTGATGATTTATTGAAG 16020
P Y P D P S R I L GAGCVPF VDIDILTUL K
P I ¢Q TL L EVF * EL VYV L L MTIY * R
L S RPVPF*NVF RS WULVFC=* * F I ED

16021 ACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATAGATGCTTACCCTTTA 16080
T D S VL L I ERVF VS LATIUDA AYP L
L T v F F * *» § AL * VvV *» L * M L T L *
* Q ¢S FDRALTGCIK S SY RCCL P F S

16081 GTACACCATGAAAATGAAGAATACCAAAAAGTTTTTCGTGTATATTTAGAATATATAAAA 16140
V HH ENEEY Q K VF RV Y L E Y I K
Y T M KM KNT K KV F F VY I * NI *» K
T p * K * R I P K S8 F s C I F R I Y K K

16141 AAACTATATAATGATCTTGGTAATCAGATCTTAGATAGTTATAGTGTTATTTTAAGTACT 16200
K L YNDULGNOQTIULUD SY S VITUL ST
N ¥ I M I L VI RS * I V I VL F * V L
T 1 » * 5 W * s DL R * L * C Y F K Y L
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16201 TGTGATGGTTTAAAGTTCACTGATGAATCATTTTATAAGAATATGTATTTAAAAAGTGCC 16260
¢ DG6GL K ¥ TDESV FYKNMYTUL K S A
vmMvMyvVv+* S S L MNUHKHP FTII RTIT GCTI®* K VP
* W F KV H * *« I I L * E Y V F KK CR

16261 GTGATGCAGAGTGTAGGTGCATGTGTTGTTTGTTCATCACAGACGTCTTTGCGTTGTGGC 16320
VM Q SV GACVV CS SQTSTULURZCG
*C RV * VHVLFVHHTRTI RILTCVV A
b AECRTCMOC CCLV FTITU DUV FATLMWDOQ

16321 AGTTGTATACGGAAGCCTTTGTTGTGTTGTAAATGTTGCTATGATCATGTTATGGCAACC 16380
s ¢ I R K PL L CC KU COCYDHVMA AT
v vy G S L CCVVNVAMTIMMLWOQ?P
L Yy T EAVFV VL * ML L * S C Y G N Q

16381 AATCATAAATATGTTTTGAGTGTTTCACCTTATGTGTGTAATGCACCTAACTGTGATGTG 16440
N HKYVL SVS PY V CNA AUPNTGCT DV
I I N MPF* V F I L M CVMHLTUV M *
s * 1 CF ECVPF ¥ TLCUV * CT * L * C E

16441 AGTGATGTCACCAAATTATATTTGGGTGGTATGTCTTATTATTGTGAAAACCATARACCT 16500
s pvTI KULYULGGMSYYCENUHIKP
vV M S PNYTI WV V CLTITI VI KTTINIL
*CHQI I F GW Y VL LUL * K P * T S

16501 CATTATTCATTTAAGTTAGTTATGAATGGTATGGTCTTTGGTTTGTATAAACAATCTTGT 16560
H Y S F KX L VM©NGMMUVUFGILYI KJQS C
I T HL § * L *M VW SLV CTINNILUV
L F I » v S Y EW Y G L WV F vV * T I L Y

16561 ACAGGTTCACCTTATATAGATGATTTTAATAAGATAGCTAGTTGTAAATGGACAGAAGTT 16620
T G §$S P Y I DDVF N KTIASCI KWTEUV
Q vl LI #* M I L IR * L V VNG Q KL
R F T L Y R * F * * D § * L * M D R S *

16621 GATGATTATGTTCTGGCAAATGAGTGTATTGAACGTTTAAAGTTATTTGCTGCAGAAACT 16680
b bDbYy vL ANE CIZEIZRTILI KT LT FAA ATET
MI MPFWOQMSVL NV * S Y L L Q K L
*L ¢ s G K *Vv Yy * T F KV ICU CTR RN S

16681 CARAAGGCAACTGAAGAAGCTTTTAAACAAAGCTATGCTTCTGCTACTATTCAAGAGATT 16740
Q K A TEEAVF K QS Y ASATTIQEI
K R QL K KXKLLUNI KA AMVZLULIULTLTFIX KR RIL
K G N * RS F * T KU LT CU FOTCY Y S RDC
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16741 GTTAGTGATAGAGAAATTATTTTGTGTTGGGAGACAGGTARAGTTAAACCACCACTTAAT 16800
v s§DIRETITIULTUCMWETTGZ KV KZPPILN
L vIEI KILV FOCVGROQVY KL NUHUHTLTI
* *» *» R N Y F VL G D R * 8§ * T T T * *

16801 AAAAATTATGTTTTCACTGGCTATCATTTTACTAGTACTGGTAAGACAGTTTTAGGTGAG 16860
K NY Vv FTGY HVFTU ST GI KTV L G E
K I M F S L A I I LULVULVRZG QT F* V 8
K L ¢ F HWUILSFY* Y W * D S F R * V

16861 TATGTTTTTGATAAAAGTGAATTAACTAATGGTGTTTATTATCGCGCTACAACTACTTAC 16920
Y vV F D KS ELTNGV Y Y RATTTY
M F LI KVN*+L MUV F I I ATLIOGQTLTULT
¢ F * * K * I N®*WWCLUL S RYDNZYTULQ

16921 AAACTTTCTATAGGTGATGTTTTTGTCTTAACATCACATTCTGTAGCTAATCTAAGTGCA 16980
KL s8I GDV PF VLTS SH S8 VANILS A
N FL*VMVFUL S * HHTITUL * L I * V H
T F Y R * CF CLNITTV FUGCS * S8 KTCT

16981 CCTACACTTGTTCCACAAGAGAACTATGCTAGTATAAGATTTTCTAGTGTTTATAGCGTT 17040
P T LV P QEDNYAOS I RUF S S VY SV
L HL FH XU RTMLUV~*DVF L V F I A F
Yy T ¢ § T R EL C * Y K I F * CL * R 8§

17041 CCTTTGCTGTTTICAAACTAATGTTGCTAACTATCAGCACATTGGAATGAAACGTTATTGC 17100
P L L F QTNWVANYQHTIUGMMIE KT RYC
L ¢ CF KL MULULTTISTTULE* NV I A
F AV SVNT* CC*LSAHWNUETTLTUL H

17101 ACTGTGCAAGGTCCTCCTGGTACGGGCAAGTCTCACCTTGCTATAGGTITAGCTGTITAT 17160
T vQ G P P G TG K S HL ATIGTILA AUV Y
L CKVLUL VU RASTILTTULTL * VvV » L F I
C A RS S WY G QVSsS P CYRU FS CUL L

17161 TACTATACAGCACGTGTAGTTTATACTGCTGCTAGTCATGCTGCTGTAGATGCATTGTGT 17220
Y ¥ T AR VYV YT AU AU SHAA AVDA ATLC
T I Q H v *» F I L L L VMULIULT®*MUHETCUV
L Yy s T CSULYCOC®* SsS COCU CRUZ CTIWV ¥«

17221 GAAARAAGCTTATAAGTTTTTAAATATTAATGACTGTACACGCATTATACCTGCTAAAGTT 17280
E KA Y KPFLUNTINDTCT RTIIUPATIKUV
K XK L I 8 F *» I L M TV HAULYULTULKF
K s L * VvV F KY * * L Y THYTTC * S 8§
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17281 CGTGTAGATTGTTATGATAAGTTTAAAATTAATGATACTACTTGTAAGTATGTTTTTACT 17340
R VvV D CYDI K F KINUDTTTZ CI XK YV FT
v+*»1I vM I S L KL MTIULUL VS MV FULL
C R L L * *x VvV * N * * Y Y L * V CF Y Y

17341 ACAATAAATGCATTACCAGAGTTAGTCACAGATATTGTTGTTGTTGATGAAGTTAGTATG 17400
T I N AL P EL V TDTI VUV V DEV S M
Q *M HY QS * S Q I L L L LM KTIELVC
N K ¢ I TRV S HURYCOCOC*¥ * g * Y A

17401 CTTACTAATTATGAATTGTCTGTTATAAATGCTCGTGTTAAAGCTAAACATTATGTATAT 17460
L T NY EL 8§ VI NARUV KA AIKUHYUVY
L LI MNCLUL®*MULVULI KUV LNUNIMY I
Yy * L *» I v C Yy K C¢csc =~ s *»~ TL CI Y

17461 ATTGGAGATCCTGCTCAGTTACCTGCACCACGTGTGCTATTGAGTAAGGGTTCTTTAGAA 17520
I GDbD PAQLPAUPRUVUILIL S KSG S L E
L EI L L S ¥L HHV CY * VvV RV L * N
WRSCSvVvTCTTT GCATIE* G F F R T

17521 CCTAGGCATTTTAATTCTATTACTAAAATAATGTGCTGTTTAGGTCCTGATATTTTITTTG 17580
PRHPFN S I TZKIMOCCTULGU©PDTIVF L
L I LI L L L XK * CAV * VvV L I F F W
* A F *» FYY* NNVULPFRS * Y F F G

17581 GGAAATTGTTATAGATGTCCTAAAGAAATTGTAGAAACTGTTTCAGCATTGGTTTATGAT 17640
G NCYRC?PIKETIVETV VS ALV Y D
E I vIiIDVL LI KI KU LO®* KL F Q HWF MI
K L L *MS * R NCRWNU GCUPFSTIOGTUL * *

17641 AATAAACTTAAGGCTAAGAATGATAATAGTTCATTATGCTTTAAAGTATATTTTAAGGGA 17700
N KL KA KNDNS S UL CUF XK VY F K G
I N L RL RMTI IV HYA ALK YTITILIRD
* T » G *» E * « « p I M L * § I F * G T

17701 CAGACAACACATGAGAGTTCAAGTGCTGTAAATATTCAACAAATATATTTAATTAGTAAA 17760
Q T T HE § § § AV NTITIOQOQTIVYULTI S K
R QHMURVQVL * I FDNI KYTI * L VN
D NT*EVF KCOCI K Y S TNTIVFN * * I

17761 TTTTTGAAAGCTAATCCAGTTTGGAATAGTGCTGTTTTTATTAGTCCTITATAATAGTCAG 17820
F L KX A NPV WNSAV F I § P YN S Q
F » KL I Q F GI VL FL L VL I I V R
FES *S S L E * CCVF Y * S8 L * * 5§ E
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17821 AACTATGTTGCTAAGCGTATTTTAGGTGTTCAAACACAAACTGTTGATTCTGCTCAAGGT 17880
N Y Vv A K RTIULGVQTOQTVD S A Q G
T M L L §$ VF * YV F KHKIULULTIULTUL KV
L ¢ ¢ A Y FRCSNTNTZGCM®*F C S R F

17881 TCTGAATATGATTATGTTATATATTCACAAACAGCAGAAACAGCTCATTCTATTAATGTT 17940
S EY DYV I Y S QTAETAHZSTINUV
L NMIMULYTIUHI KWGQOQI K QULTIULILMIUL
* 1 * L ¢Y I FTNJSU RNJSSU F Y * C *

17941 AATCGATTTAATGTTGCCATAACTAGAGCCAAGAAGGGTATTTTCTGTGTTATGAGTAAT 18000
N RF NV A ITUZRAI KU KT GTIUFO CVMS SN
I DL MULUP* L EUPIRIRVVF S VL * V I
s I * ¢ CHN * S Q EG Y F L C Y E * Y

18001 ATGCAATTATTTGAATCTCTTAATTTTATTACTTTACCTTTAGATAAAATTCAGAATCAA 18060
M QL F E S LNVF I TULPULUDI KTIOGQNDNDQ
C NY L NILUL I L L L Y L * I XK F R I K
A I I1T * I § * F Y Y F T F R * N S E S N

18061 ACTTTATCTCGTTTGCATTGTACTACTAATCTTTTTAAAGATTGTAGTAAAAATTTTTTA 18120
T L 8 R L H C T TDNULUFKDCS KN F L
L vy L v I VL L I FL KT VV KTIF *
F I $s F ALY Y s F* R L * * K F F R

18121 GGTTACCACCCAGCTCATGCTCCTTCATTTTTATCAGTTGATGATAAATATAAGGTCAAC 18180
G Y HPAHAUP S FUL SV DDIKY K VN
v T™T L MULILHVFY QL MTINTIU RST
L p PSS CsS F I F I S * * * I * G Q R

18181 GAAGATTTGGCTGTTTGTTTAAACATTTGTGAACCTGTTTTAACATATTCTCGTTTAATA 18240
EDLAVCLNIUCEW®PVYVUL TY S RILTI
K I WL FV* TV FVNILUF* HTI L V * Y
R F G L F KEKEL *TOCU FNIUPFSV FNI

18241 TCTCTCATGGGGTTTAAATTGGATTTGACTCTTGATGGTTATTCTAAATTTTTTATTACT 18300
S LMGVF KL DUILTULUDSGY S KV FVF I T
L S W GGLNW I * L L MV I LNV FTULTLL
S H GV *¥ I GF DS * WL P *¥ I F Y Y *

18301 AAAGACGAAGCTATTAAACGTGTTAGAGGTTGGGTTGGTTTTGATGTAGAAGGAGCCCAT 18360
K DEATII KXKIRVIRGWV G F DV E G AH
K T K LL NV L EV GL VL M * K EUPM
R R S Y *»T C * R L G WP F * CRU R S P C
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18361 GCTACGCGTGACAACATTGGAACARACTTTCCATTGCAAATAGGTTTTTCAACTGGTGTT 18420
A TR DNTI G TNV FPUL QI G F S TGV
L RV TTUILEOQTVFHCI K * V F QL V L
Y A *» Q HWNIKUILSTIANUZRUF FUFNWC *

18421 GATTTTGTAGTTGAAGCTACTGGCTTATTTGCTGAGAGAGATTGTTATATATTTAARAGA 18480
D FVVEATSGTILU FAZEUZRUDT CYTITFIKTR R
I L L KL L AYLUILRETIU VI YL K E
F CS*S YWILIC®* EIRILILYI * K N

18481 ACTGTTGCTAAAGCTCCTCCTGGTGATAACTTTAAACATTTAATACCCCTTATGTCGAAA 18540
T v A K AP PGDU NV FI KHTLTIUPIULMMSHK
L LL KL LUILVITULNTI®*YPULCRK
c ¢ *»Ss s s w =+ L *» T FNTPY V E R

18541 GGTCAAAAGTGGGATGTTGTTAGAATCAGAATTGTTCAAATGTTGTCTGATTATCTTTTG 18600
G Q K wWDVV RIIRTIUVOQMILSDYTULIL
vV XK $ 6 ML L E S ELVF KCCULTITITFW
S K v GCC* NQ NI CSNUVV * L 8§ F G

18601 GATCTITTCTGATAGTGTAGTATTTATTACTTGGTCTGCCAGTTTTGAACTTACGTGTTTA 18660
b L sSDSVVF ITWZ SASFETLTCL
I F L I VvV * Y L L L GL P VL NTULTR RV *
$ F » *» C S I ¥YY L VCQF * T Y V F K

18661 AGGTATTTTGCTAAATTAGGTAGAGAGCTCAATTGTGATGTGTGTCCTAATCGTGCAACA 18720
R Y FAKULGREILWNZCGCDUVCUPINUZRAT
G I LL N ¥V ES S I-vVMCUV LTIV Q H
v F C+* I R* RAOQTL* CV S * 5§ CNM

18721 TGCTATAATTCTAGAACTGGTTATTACGGTTGTTGGCGCCATAGTTATACTTGTGATTAT 18780
C YN S RT GY Y GCWRHSYTTCTDY
A I I L, EL VITUVVGATIUVIULUVIM
L »F * NW L LRULULAUPOM*XTL Y L * L C

18781 GTGTATAACCCGCTTATTGTAGATATACAACAGTGGGCTTACACAGGTTCTTTAACTAGT 18840
vV YN P L I VDI Q QWGY TGS UL T S
¢ I T RLUL* I YNSGVTTOQVUL * L V
v » P AY CRYTTV GULHURPFF N » =«

18841 AATCATGATATAATTTGTAATGTACATAAAGGTGCACATGTTGCATCATCTGATGCAATT 18900
N H DI I CNUVHI KU GA AHUVAS S D ATI
I M I * F VMY I KUV HMULUHEUHILMMZ QTL
s * Y NL * CT* RCTZ GCOCTITIT™®*OCNY
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18901 ATGACTCGGTGTTTAGCAATCTATGATTGTTTTTGTAAATCTGTTAATTGGAATTTAGAG 18960
M TRCULATIYDU CFOCIKSVNWNILE
*L GV Q S MI VFVDNILULIGTI * 8§
D SV FSNUILOTZ*TILVFUL * I C+* L EVFR YV

18961 TATCCAATAATTTCCAATGAGGTTAGTATAAATACATCTTGTAGGTTATTGCAGCGTGTT 19020
Yy p I I S N EV S I NT SCRTULTILIGQRUV
I Q *F PMRILUV * I HL UV G Y C S V L
S NNF Q *¥ G * Y K Y I L * V I A A C Y

19021 ATGCTTARAGCTGCCATGCTATGTAATAGATACAATTTATGTTATGACATTGGCAATCCT 19080
M L KA AMILUGCDNUZ RYNILT CYUDTIG N P
¢c L KL P CYVIDTTIVYUVMTTILA ATIL
A * §S CH A M * *» T Q FMUL * HWQ S *

19081 AARAGGTATTGCTTGTGTCAAAGATTATGAATTTAAATTCTATGATGCTTCTCCTGTTGTC 19140
K 6 I ACV KDY EVF K FYDAS PV UV
K vLLVS KITMNILWDN SMMILTULTULTL S
RYCL CQURUL * I * I L * CVF S CCQ

19141 AAGTCTGTTAAACAGTTGTTTTATGTTTATGATGTTCATAAAGATAATTTTAAGGATGGT 19200
K 8§ v K QL FY VY D VHI KUDNUF KD G
s L.LN S CFMPF MMV FTII KTITITILIRMY
v ¢ TV VL CL * CS8 * R * F * G W F

19201 TTATGTATGTITTGGAATTGTAATGTIGATAAATATCCATCTAATTCAATTGTTTGTAGA 19260
L C M FWNTCNUVYVDI XY P S NS TI V CR
Yy v . F 6 I v MULTINIHILTIUGQULTF F VD
MY VL ETL®*C * * I § I * F N CUL * I

19261 TTTGATACTCGGGTATTAAATAAATTAAACCTCCCTGGATGTAATGGTGGTAGTTTGTAT 19320
F DTRUVLNIKILWUNILUPGU CNGSG S L Y
L I L GY * I NT*TSULDVMUV V V CWM
*Y §$ G I K * I K P P WMOZ*X WW* F V C

19321 GTTAATAAACATGCATTTCATACTAATCCTTTTACCAGAACGGTCTTTGAAAATCTTAARA 19380
V  NXK HAVPFHTWNUZ®P FT T RTV F E N L K
L I NMHVPF I L I LL P EURSTULIKTITLN
* +# T C I 8§ Y * 8§ F Y Q N G L * K § =+ T

19381 CCTATGCCATTTTTTTACTATTCAGATACTCCTTGTGTGTATGTAGATGGTTTGGAATCC 19440
P MPPF FYY SDTU®POCUVY VDGTULE S
L ¢CHVFFTTIOQQIILULVCMO™*MVMWNTP
Yy AI F L L FRY SL CV CRWUFGTI Q
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19441 AAACAAGTTGATTATGTGCCTTTAAGAAGCGCTACTTGTATCACACGATGTAATTTAGGT 15500
K Qv DYV PL RS ATU CTITHZ RT CNILSGEG
N K L I M CL*EAULULV S HDUVI * V
T s *» L ¢CA F KK RYULYHTMM™*™V F R W

19501 GGTGCTGTTTGTTCTAAGCATGCTGAAGATTATTGTAAATATCTTGAGTCTTATAATGTA 19560
G AV CS KHAMEDYCIKYULESYNUV
vL.L F VL SMILKTITIUVNTITIILSTULIMH*
¢ ¢L F *A C>*RLL * I § * V L * C 8

19561 GCTACTACAGCAGGCTTTACTTTTTGGGTTTATARGACTTITTGATTTTTATAATTTATGG 19620
A T TAGF T F W VY KTVFUDVF Y NTILW
L L.Q QALLPFGPF IRUILILTIUFTITIYG
Yy Yy s$S R L ¥YFLGUL *DVF * F L * F ME

19621 AATACTTTCACTATGTTGCAGAGCTTAGAAAATGTAATATATAATTTGGTTAATGCTGGT 15680
N T F TMUL Q S L ENV I Y NTILVNAG
I L S L CCRA®*I KM®* Y I I WILMULYV
Y F H Y vV A ELRI KU CNTIO®*F G ¥ CW S

19681 CATTATGATGGACGTATAGGTGAATTGCCTTGTGCTATTATGAATGACAAAGTTGTTGTT 19740
H YD GR I GEL P CAIMNDNDI KUVVV
I MMDV ** VNCLUVLIL *MTI KTILTILL
L *wW7TJY@R * I AL CY Y E * Q sSs C C

19741 AAGATTAATAATGTAGATACTGTTATTTTTAAARATAATACATCACTTCCTACTAATATA 19800
K I N NV DTUVIVFI KNNTSUL P TNDNTI
R L I Mm *» I L L F L K I I HHVFL L I *
D * *» C R Y CY F * K *» Y I T S§ Y * Y §

19801 GCTGTTGAATTATTTACAAAACGTAGTATTCGCCATCACCCTGAACTTAAGATTCTTAGA 19860
AV EL F T KR § I RUHHUPEULIKTITULTR
L L N YL Q NVVPFATITILNILT RUFULE
¢c» I I Y KT * Y s P S P * T * D S * K

19861 AATTTGAATATTGATATTTGTTGGAAGCATGTCCTTTGGGATTATGTTAAAGATAGTTTG 19920
N L NI DTICWIKUHUVUL WDYV KD S L
I + T L I F V GSMSVFGIMILIE KTIUVC
F E Y * YL L EACUPULGILTC®™*UR * F V

19921 TTTTGTAGTTCTACCTATGGTGTCTGCAAATACACAGATTTAAATTTTATTGARAATTTG 19980
F ¢C8§ s T Y GV CIK Y TDU LNV FTIEUNTL
F VVL PMVSANTAOQTI®*TIILILKTI *
L » F YL W CULOQTIUHRUPFI KU FY * K F E
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19981 AATGTACTTTTTGATGGTCGTGACAATGGTGCTTTAGAAGCTTTTAGAAAAGCAAGAAAT 20040
N VL FDGI®RUDNUNGALEA ATFUZ RI KA ARN
MY FLMVVTMUVIL* KL L E K Q E M
¢ T F * Ws * Q WCUFU®RSF * K S8 K KW

20041 GGTGTTTTTATTAGTACTGGAAAATTAAGTAGTTTGTCTATGATTAAAGGTCCGCAACGA 20100
G vV F I $§$TSGXUL S S5L S MTIIKSGUPOGQTR
v F L L VL EN®* VYV CTL * L K VRN E
¢c F Y * Y WK TI K * F V Y D * R S A T S

20101 GCTGATTTAAATGGCGTAATTGTGGATARAGTTGGAGAACTCAATGTTGAGTTTTGGTTT 20160
A DL NGV I VDI XK VG ETLNUVEFWF
L I M A+ L WIKULEWDNJSMTLSVF G L
* F K WRWNICGT™* 8 WRTOQZC* VL V C

20161 GCTATGAGAAAAGATGGTGACGATGTTATCTTCAGCCGTGCAGACAGCCTAAGCCCAAGC 20220
A MR KDGDU DV I F S RATDSTUL S P S8
L »»8BE K M VTMILS S AV QTA A *+ A Q A
Y E K RW*R CY L QP CUROQ?P K P K P

20221 CATTACTGGAGCCCACAAGGTAATCTAGGTGGTAATTGTGCAGGTAATGCCAGCGGTAAT 20280
HY WS PQ GNULGU GNGCA AGNA RBASGN
I T GGA HIKV I *» V VIV QVMPAUVM
L L EP TR * S R W * L CR * C Q R * *

20281 GATGCTCTAGCGCGTTTTACTATCTTTACTCAGAGTCGTGTATTGTCAACCTTTGAACCT 20340
D AL ARVFTTIVFTQS R VL S TFE P
ML *» RV L L 8 L L RV VY COQUPULNL
¢c §$s S A FYYLY S E S CTIVNTL®* T 8

20341 CGCTCAGATTTAGAACGGGATTTTATTGATATGGAGGATAGTCTGTTTATAGCCAAATAT 20400
R $s DL ERUDU FIDMEUDSTL F I A K Y
A Q I * NG I UL L I WRTIVCUL * P N M
L R FRTGUFY*Y GG * 8§ VY § Q I W

20401 GGTTTAGAAGATTATGCATTTGATCATATAGTTTATGGTAGTTTTAATTATAAAGTTATA 20460
G L EDYAFDUHTIUVYG S FNYKVI
v+ KX I M BL ITI* F MV VL I I KL *
FRRILTCI®*SY SL W * F * L, ¥ § Y R

20461 GGAGGTTTGCACTTGCTTATAGGTTTATTTCGTAGACTAAAAAAATCTAATTTGGTAATT 20520
G GL HL L IGULV FIRIRILIKI KSNILUVI
EvcrTC CUL * VY F VD * K NTUILTIW*F
R FALAYURPFTI S * T KI KTI * F G N 8
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20521 CAAGAGTTTTTGCAGTATGATTCTAGTATTCATTCATATTTCATTACTGATCAAGAGTGT 20580
Q EFL QY DS S I HS YV F I TUDGQEC
K § FCSMIULUVFTIHTISZSTILILTIIKTS SV
RV F AV * F *» Y § F I FHY * S RV W

20581 GGTAGTAGTAAGAGTGTTTGTACAGTTATTGATTTATTATTAGATGACTTTGTTGTTATT 20640
G §$ s K sv TV IDULULULDUDU F VYV I
vV VvV RV FVQVLULTIYY *MTUILIULTUL L
* *+ » F C L Y S Y * F I I R * L C C Y C

20641 GTTAAGTCATTAAATTTGARATTGTGTTAGTAAAGTTGTTAATATTAATGTTGACTTTAAG 20700
v X 8§ L NL N CV S KV V NTINVDTF K
L S H * I * I VLV KILULTITU LMTILTTUL R
* v I K F EL C * x g5 C * Y * C * L * G

20701 GACTTTCAATTTATGTTGTGGTGTAATGATAATAAAATTATGACTTTTTATCCTAAAATG 20760
D F Q FMUL WO CNDNDNI KTIMMTUFYUPIK M
T F NL CCGVMTITII KU LM®*TILU FITULKZC
L s 1 Y Vv v v * x « « N YDV FTIL S * N A

20761 CAAGCTACTAGTGACTGGAAACCTGGTTATTCTATGCCTGTTTTATATAAGTATTTGAAT 20820
Q AT S D W KUPGY SMUPVUL YK YL N
KL LV TGGUNILUVYV IUL CLF Y I S I * M
sy * LLb E T WUL F Y ACUFTI * V F E C

20821 GITCCATTAGAGAGAGTTTCTTTATGGAATTATGGTAAAGCTATTAATTTACCAACAGGT 20880
vV P L ER YV S L WDNYG KA ATIWDNULZPT G
FH*REPFLYGIMVKILILTIUYZQQOQUV
s I R E S F FMETLWO®* s Y * F TNIRL

20881 TGTATGATGAATGTTGCTAAGTATACTCAATTATGTCAGTATTTAAATACTACAACATTA 20940
CcC MMNVAI KYTOQTLCQYULNTTT L
v » *»ML L § I L N Y V S TI * I L Q H *
Yy D ECC* VY S IMSVF KYYNTIS

20941 GCTGTTCCTGTTAATATGCGTGTCTTACACTTAGGTGCAGGATCTGATARAGAAGTAGCC 21000
AV PV NMRVYVUL HLGAGSUDI KE V A
L ¥ L L 1 CV S YT * V Q DULTI K K * P
¢c s c¢c»* Y ACLTU LU RTZ CRTIM®™*X * R § 8§ P

21001 CCTGGTTCTGCTGTTTTAAGACAGTGGTTACCATCTGGTAGTATTCTTGTAGATAATGAT 21060
P G S A VL ROQWILUP S G S I L V DND
L vL LPF *DSGYHULVV FUL * I MI
wW?FfFCCPFIKTVV TTIW™* Y S CUZR * * F
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21061 TTARATCCITTTGTTAGTGATAGTTTAGTCACTTATTTTGGAGATTGTATGACTTTACCA 21120
L NP FVSDSLVTYFGDOCMTTULDP
* I LLL VIV +* §L I L E IV * L Y H
K §s F C+* * * F S HL F WU RULYDT FTI

21121 TTTGATTGICATTGGGATCTGATAATATCTGATATGTATGATCCTCTTACTAAGAATATT 21180
F p CHWDULTITISDMYUDU®PULTI KNI
L 1 vIi I * * YL I CMTIULULULIRTITL
* L. S L G §DNTI * YV * § S8 Y * E Y W

21181 GGTGATTATAATGTGAGTAAGGATGGTTTCTTTACTTATATTTGTTATTTAATTCGTGAT 21240
G DY NV S K DG FF TYTIOCYUL I RD
v I I Mm* VvV RMVYV S LUL I F VI * F V I
*L » C E * G WPF L Y L Y L L F N S§ * *

21241 AAATTATCITTGGGTGGTAGTGTTGCTATAARAATTACAGAATTTTCTTGGAATGCTGAC 21300
K L 8§ L GG $S§VvaAaATIIKTITEZFSWNA AD
N YL WVVVLL* KULQUNVPFULGMILT
I I F GW»>*CCY KD NJYRTIU FULET C™* L

21301 TTATATAAATTAATGAGTTATTTTGCATTCTGGACAGTTTTTTGTACTAATGTAAATGCT 21360
L Y X LM 8 Y FAFWTTVVF CTNV N A
Yy I N ** V I LES GQPF F VL M * ML
I *I NEL F CI LD S F LY * CXKCF

21361 TCTTCTAGTGAAGGGTTTTTAATAGGTATAAATTATTTGGGTAAGTCCTGCTTTGAAATA 21420
s §$ $ EG F L I G I N Y L G K S CVF E I
L LV XK G VF *» * Vv * I I WV S P AL K *
F * *» R V F N R Y KL F G ¥ V L L * N R

21421 GATGGCAATGTTATGCATGCCAACTATTTGTTTTGGAGAAATAGTACAACATGGAATGGT 21480
D GNVWMHANYTLVFWI®RNZGSTTWNDNG
¥MaMILCMUPTTICPFGETIUVOQHGMUV
wW o CYACQLV FVILEIZ KS®*¥JYNMEWW

21481 GGTGCTTATAGTTTATTTGATATGTCTAAATTTTCTTTGAAATTGGCTGGCACTGCTGTA 21540
G AYSL FDMZSIKF S L KL AGTAV
v5wLIVYULTICLNDNUFIL®*DNWILATLL *
¢ L * F I * YV * I FFETIGWHCTC S

21541 GTAAATTTRAGACCAGATCAATTAAATGATTTAGTTTATTCTCTTATTGARAGAGGTAAG 21600
V NL R P D QL NDIL VY § L I E R G K
* I D QI N M I * F I L L L K E V 8§
K F K TR S I K * F 8 L F S Y * KR * V
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21601 TTATTAGTGCGTGATACGCGTAAAGAAATTTTTGTTGGTGATAGTCTTGTAARCACTTGT 21660
L L. v R D TR KU ETIVFVGD S L VUNTC
Yy *+ ¢ vI RV KKXKPLULVIUVIL* TULV
I s A *» ¥ A * RN F CW * * & C KHUL L

21661 TAGATCTTTCAGTTTGTTAATATTAAATCTAAACTATGTTAATTATATTTTTATTTTTTA 21720
* I FQ F VINTIIKS S KULT GC®*TIL Y F Y F L
R $F S§L L IULNILWNYVNYTIV FTITF *
DL s v C* Y * I * TMTUILTITIU FULTFPFN

21721 ATTTTTGTTATGGTTTTAATGAACCTTTGAATGTTGTGTCTCATTTAAACCATGACTGGT 21780
I F VM VL MNIL®*YWMILT CTLTI* TMT G
F LL WUF* * 7 F ECUCWV SV F KX P + L V
F CY GF NEPLNVV S HULNUHDWF

21781 TTTTATTTGGTGATAGTCGTTCTGATTGTARCCATATTAATAATTTAAAAATTAARAATT 21840
F YL VIV VL IUVTIUILTITI* KUIL K I
F I W * 8§ F *» L » P Y * * F KN * K L
L F GD SRS DCNUHTININIUILIEKTIIKNY

21841 ATGGTTATTTGGATATTCACCCTAGTTTGTGTAATAATGGTAAAATTTCATCTAGTGCTG 21900
M v I W IP¥F TULVCVIMVIKT FHTLUVL
WL FGY S P * FV * *» W * NF I * CW
G YL DI HZPSL CNUNUGI KIS S S A G

21901 GTGATTCTATTTTTAAGAGTTATCATTTTACCCGGTTTTATAATTACACTGGCGAGGGTG 21960
v I L FLRVITIULU®PG GV FTITITTULAT RYV
* F Y F » EL S F Y P VL * L HWR G *
D 8 I F K 88 YHV FTU RUFUYNYTGE G D

21961 ATCAAATTATTTTTTATGAGGGTGTTAATTTCAATCCTCATCATAGGTTTAAGTGCTTCT 22020
I K L F F M RVLISTITULTITIGTUL S A S8
S NY F L * G C®™* F QS sSs S * Vv *» V L L
Q I I F Y EG VNV FNUPUHUHTRTFIEKTCTF FTF

22021 TTAATGGTAGTAATGATGTATGGATTTTTAACAAGGTGAGGTTTTATCGTGCTTTATATT 22080
L MmvVvVvVumM™MMYGPFULTR R®*GFI VUL Y I
* W ¥ *» »x» ¢C M DVF *Q GEUVUL S CVF I F
N G S NDV W I FNI KV RUPFYRA ALY 8

22081 CTAATATGGCTCTTTITCGCTATCTTACCTTTGTTGATATTCTTTACAATTTITCTTTTT 22140
L I wL FFATIULUZ®PULULTIUPFPZPTTITVFTULF
*Y G §$ F s L §$sY»LC~* Y S L QF F F F
N MALFRYULTUPVD IL Y NV F S F S
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22141 CTATTAAGGCTAATATTTGTAATAGTAATATTTTATCACTTAATAATCCTATTTTTATTA 22200
L L RL I VF VIVIUFYHULIIULFULUL
Y * g * Y L * * * Y F I T * * § Y F Y *
I KX A NTICNJGSWDNIILSTULNNW®PTITFI S

22201 GTACTAATTATTCTAAGGACGTTTATTTCACTTTATCAGGGTGTTCTTTGTATTTAGTAC 22260
VLI ILRTUPFTISLYOQGVILT CTI®* Y
Yy * L F *GRL FHVFIRVF FFUVPF ST
T NY S KD VY FTUL S GCSULUY UL V P

22261 CTCTTTGTCTTTTTARATCTAATTTTAGTCAGTACTATTATAATATGGATACTGGCTTIG 22320
L F VFLNULTIU LWVSTTITITIWTIULA AL
s L s F x I *x F *» g V L L * Y G Y WIL C
L ¢CL F K SUNUVF S QY Y Y NMDTGF A

22321 CTTATGGTTATTCTAATTTTGTTTCTTCTGATTTAGATTGTACATATATTTCTCTTAAAC 22380
L MV IULIULVPFULILTIM®*TVHIUFIULILN
L WwW&L F * F CF F * F RUL Y I Y F S§ * T
Y G ¥ S NF VS§SDLDOCTYTI S UL K P

22381 CTGGTTCTTATAAAATTTTTTCTACTGGTTTTGTTTTATCCATACCTACTAAAGCTCTTT 22440
L v L I XK F FL L VL F Y P YUL L KL F
WPFUL* NF F YWV FCVFIHRTY * S 8§ L
G $S Y KTIF S TGV F VL S IPTI KA AILTC

22441 GCTTTAATAAATCTAAACAATTTGTACCCGTGCAGGTTGTTGATTCTAGGTGGAACAATC 22500
AL I NL NNIL Y PCRULULIULGSGTTI
L » » 1T + T I CTURWAGTC * F * V E Q S
F N K 8 K Q F VPV Q V VDS RWNNDNL

22501 TTCGTGCATCGGATACTTCATTATCCGATGCATGTCAGTTGCCTTATTGTTATTTTCGCA 22560
F VHZRIULUHYPMHV S CLI VI F A
s ¢ 1 6Y F I I RCMSVATLTULTILTF S8 Q
R A 8§ DTSIL SDA2COQUL P Y CY F RN

22561 ATTCTTCTGGTAATTATGTTGGCAAATATGATATTAATCATGGTGATAATGGTTTTACTT 22620
I L LVIMLANMTILTIMMVYVYIMVIUELL
F FW*L CWOQTI* Y *» S W * * W F Y F
S S G NY VG K YDTINUHGT DNGT FT S

22621 CTATTCTATCTGGTCTTTTATATAATGTCTCTTGTATTTCTTATTATGGCTCCTTTTTGT 22680
L F YL VPFYIMSILVV FILTIMAUPTFLC
Yy s I w s F I * ¢ L LY FLUL WULUL F V
I L. S 6L L YNV S CTI S Y Y G S F L Y
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22681 ATGACAATTTTACATCAATTTGGCCTCGTTTTTCTTTTGGTAATTGTCCTACATCTGCTT 22740
M TITULUHOQVFGULV FLULVIVLHTLL
* Q F Y INULASVFVF FW* L § Y I CL
DN F TS I WPRVFSF GNICZPT S A Y

22741 ATATTAAATTAAATTGTTTCTATGATCCTTTGCCTATTATTTTACAAGGTATTTTATTAT 22800
I L N *»I Vs MIULCLIULUFYKVV F Y Y
Yy *» I K L r L * S FAY YV FTW RYUFTII
I1 K L NCPF Y DVPLUPITIULOQGIULULF

22801 TTITTAGCTTTATTGTTTATTGTGTTTTITACTTTTTCTAGTTTACCATGGCTAATATTAAA 22860
F *L Y CL L CVPF Y F F * F TMANTI K
F § F I vYy CV F TV F S S L P WUIL I UL N
LALVLVPFPIVP FLLFLVYHG* Y * I

22861 TCTAAACATGTTTTTAATTATTTTTATTTTGCCTACAACACTAGCTGTTATAGGTGATTT 22920
S KHVFNZY FY F AYNT ST CYUR * F
L NMVFLITIVFILPTTULA AUVTIGDTF
*» T ¢ F * L F L F CL QH * L L * V I L

22921 TAATTGTACTAACTCTTTTATTAATGATTATAATAAAACCATTCCGCGTATAAGCGAGGA 22980
*L Y * L F Y * * [, * *» N H S A Y K R G
N CTNS F I NUDYDNI KTTIUPIRTI S E D
I vL TLL L MTITITII KU®PUPFRV * A RM

22981 TGTTGTTGATGTATCTCITGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATTTAAA 23040
¢c ¢ * ¢ I s WPFGHTITULCST* P CULF K
vvDVSLGL GTY Y VL NI RV Y L N
L LMY L L VWA AUHTIMT FULTUVF FTI * I

23041 TACTACCTTGTTATTTACAGGTTATTTTCCTARATCTGGTGCTAATTTTAGAGACTTIGGC 23100
Yy YL vIiIYRILPF S * I WOCO®* F * R L G
T T LL FTGYVFPKJ S GANTFIRUDIL A
L P CYL QV I FLNUILVULIULETWIUL

23101 TTTAAAGGGTTCTAAATATTTGAGTACTCTCTGGTATARACCACCTTTTCTGTCAGATTT 23160
F K GVF>* I FEY SUL V *TTU F S VR PF
L K G S K YL S TUL WY KPP F L 8 D F
* R VL N I # VL 8 6G I N HUL F CQ I L

23161 TAATAATGGTATTTTTTCTAAGGTTAAGAATACTAAGTTATATGTTAATAATACTTTGTA 23220
** WY F F * G ¥ EY *» V I C * * Y F V
N NG I F § KV KUNTIXKIULYVNNTTLY
I MV FFLRILIRTIULSUYMILTITIILTC CTI
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23221 TAGTGAATTTAGTACTATAGTTATAGGTAGTGTTITTTGTTAATACTTCTTATACTATTGT 23280
* *» [ » Y Y § ¥ R * C F C * Y F L Y Y C
S EF S TTIVIGS YV FVNTSYTTIUV
vV NLVL * L * V V FL L I L L I L L L

23281 TGTTCAACCTCACAATGGTATTTTGGAGATTACAGCTTGTCAGTATACTATGTGTGAATA 23340
c § TS QWY P GDYSL S VY YV *» I
VQPHNGITULETITATCQYTMTCEY
FNLTMVF FWIRILOQLV S I UL CVNI

23341 TCCTCACACTGTTTGTAAGTCTAAGGGTAGTATTCGTAATGAATCTTGGCACATTGATTC 23400
S S ®HCL *»V *» G * Y s *» * I L A H * F
P BTV CZ K S KG S I RNETSWHTIUDS
L TLFV SLRVV FVMNILGTIULTIL

23401 TTCGGAACCTTTATGCTTGTTTAAGARAAATTTTACTTATAATGITTCTGCAGATTGGCT 23460
F GT FMLV * EKF YL *¥ CPF CURL A
S EPL CLF K KN FTYNUV S ADWL
R NL Y ACUL RIKTITULTLTIMMT FIULGQTIGC

23461 GTATTTTCATITTTATCAAGAACGTGGTGTTTTITATGCATATTATGCAGATGTAGGTAT 23520
v F S FL SRTMWUCUVFULT CTIULTCRT GCTR RY
Y F HF Y Q ERGV F YA Y Y A DUV G M
I F I FIKUNVVF FMHIMOAOQEM®™=* YV C

23521 GCCTACCACTTTCTTATTTAGTTTATATTTAGGTACTATTTTATCTCATTATTATGTTAT 23580
A°Y HF L I * F I FRY Y F I S VL L CY
P TTVFUL F S L YL GTTIUL S HY Y VM
L pPL $S YL VY TI* VL F YLTITIMULC

23581 GCCTTTGACTTGTAAGGCTATATCTTCARATACTGACAATGAAARCTTTAGARTATTGGGT 23640
A F DL * GY I F K Y * Q * NPF R I L G
P L TCI KA ATISSNTUDNDNUETTULEYWUV
L * L VL YL QI LTMIE KTUL®*NTIGIL

23641 TACACCGCTATCTAGACGTCAGTATCTICTTAATTTTGATGAGCACGGTGTTATTACTAA 23700
Y T A I * T S V S S * F * * A R C Y Y *
T PL S RRQVYLULNV FDEUHGV VI TN
HRYLDV S IV FILIULMS STV VULULTULM

23701 TGCCGTTGATTGTTCAAGTAGTTTTCTTAGTGAGATTCAATGTARRACTCAATCTTTTGC 23760
C R * L F K * F 8§ * *# D S M *+ N S I F C
A VD CS S s FUL S E I QCKTOQS F A
P LI VQVVFULV VRV FNUVI KILNUNILTLH
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23761 ACCTAATACTGGTGTTITATGATTTGTCTGGTTTTACTGTAAAGCCTGTTGCAACTGTTTA 23820
T *» Y W CUL * F VWUPFYOCUZ K AU GCCOCNTZ CL
P NT GV Y DL S GPF TV K UPVATV Y
L I LVFMTITC CLVYVTELTL®* S§TLL Q L F I

23821 TCGTCGGATTCCTAATTTACCTGATTGTGACATTGACAACTGGCTTAATAATGTTAGTGT 23880
) s s ps *pF T * L * H * QL A * + C * (C
R R I PNILUPDU CDTIUDNUWILNNUVS YV
v FLI YLIVTTZLTTS GULTIWMMTLVY

23881 ACCTTCACCTCTTAATTGGGAACGTAGAATTTITTTCTAATTGTAACTTCAATTTAAGCAC 23940
T T $§ * L G T * N F F * L * L Q F K H
P §$ P L NWERI RTIUVFSNU CNT FNILSZST
L L LI GNWVEVFVFL I VTS I * A L

23941 TTTACTTCGTCTAGTTCATGTTGATTCTTTTTCTTGTAATAATCTTGATAAATCTAAAAT 24000
F T S s sS sC * F P F L * * g + *« T *« N\
L L RL V HVDSPF S CNUNTILUDIKSKI
Yy F V* FMULIULV FUL VI TIULINIULIKTF

24001 TTTTGGTAGTTGCTTTAATAGTATTACTGTTGACAAGTTTGCTATACCTAATCGCAGACG 24060
F W L L » * Y Y C* QVCYT* S QT
F ¢ 8 C F NS TITVZDI XKV FATIZPNUZ RTERTR
L vvaLlLIVLLILTSIULILYTU LI ATUDE

24061 AGATGATTTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACAAAATAGATAT 24120
R * F A I G Q F WL F AT I * L Q N R Y
b DL QLGS S G FL QS S N Y K I DI
M I CN WAV L AFCNHTULTITI K * I F

24121 TTCTTCTAGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAA 24180
F P * FP L 8 I VL * FTVF S§ * C Y Y * =*
$§ § § §8 ¢ QL YY SL PLVDNVTTINN
L L VL VN CI I VYL * L MLUL UL I T

24181 CTTTAATCCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATGTGTCTTCTTA 24240
L *8§8 I F L E * EVWVFW* F * C V F L
F NP S5 WNIRIRYGUPGSVFNUVS s Y
L I HLLGIGGMVYVUL VYV L MCULILM

24241 TGACGTTGTTTATTCTGATCATTGTTTTTCTGTTAACAGCGACTTTTGCCCTTGTGCAGA 24300
* R ¢ L F * § L F F C * Q R L L P L C R
D vv Yy s DHCVPFS VNSDFC P CAD
T L ¥F 1 L I I VvV F L L T AT VFAULV Q I
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24301 TCCGTCTGTTGTTAATTCTTGTGTTAAATCTAAGCCTCTTTCTGCCATTTGTCCTGCTGG 24360
s v¢gccCcC*» FL C* I * A S§ F CHUILSTCW
P S VVNSCVKSK?PL S AT CUPAG
R L LLILVLNULSILUPFULUPUFVLILUV

24361 TACTAAATATCGTCATTGCGACTTGGATACTACTCTITATGTTAATAACTGGTGTAGATG 24420
Yy » 1 § 8 L RL GY¥Y Y S UL C* * L V * M
T K YRHCDULDTTULYVNUDNWTCR RTC
L NI VIATWIULILPFMLTITGV DUV

24421 TTCTTGTCTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCAAAAGAAGGT 24480
F L S T *» P HF YL F S * HMS S K E G
s ¢L pDPTI S TUY S PNTICUPQI KKV
LvyYyLTO©®P?F L L I L LT HVL KU RTZ RS

24481 CGTTGTTGGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGAAAAATGTGGTAC 24540
R ¢CW Y R * TL S R S W Y * * G KMW Y
v v G I G EHCZPGILGTINUEZEIZ KT CGT
L L v *» VvV NI V Q VL VL MR RKNV V H

24541 ACAATTAAATCATAGTTCCTGTTCTTGTAGTCCTGATGCCTTTTTGGGTTGGTCTTTTGA 24600
T I K § * F L F L * s * CL FP G L V F ~*
Q L NH S S C S CSsS P DAVF L G WS F D
N * I I VP VL VVL MZPZFWUVGULLI

24601 TAGTTGTATTAGTAATAATCGTTGCAATATTTTTTCTAATTTTATTTTITAATGGAATTAA 24660
* L Y * * *x § L Q YF F * F Y F * W N ¢+
S CI S NDNZRTG CNTITFEFSNTFTITFNGTIN
VVLVIIUVATILITFTFTLTITZLTPFTLMETL]I

24661 TAGTGGCACCACTTGTTCTAATGATTTGTTATATTCTAACACTGAAGTTTCTACTGGTGT 24720
*W H HL F * * F VI F * H>* S F Y WZC
s 66T TOCSNDULTULY S NTEV S T G V
vapPpL VL MICYIULTULI KU FULULVF

24721 TTGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTARAGAAGTTTCTGC 24780
L ¢*L * S L WHUHIRUPIRYF F*R S F C
c v NYDLY GITOGOQOGTIUVFIKUEUVS A
v5LIMTIUVFMAS QA AIKUY?FULI KU KU FTLR

24781 GGCTTATTATAATAATTGGCAGAATCTTTTGTATGATTCTAATGGTAATATTATTGGTTT 24840
G LL *» * L A ES F V * F * W * Y Y W F
A'Y YNNWOQNIULUIL Y D SN GNTIIGF
L I I 116G URI PFCMTIULMVIUILILUVL
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24841 TAAAGATTTTTTGACTAATAARACTTACACTATACTTCCTTGTTATTCTGGTAGAGTGTC 24900
* R F FD* * NL HYTSULUL F W * § V
K b FLTUNI KTV YTTIULUPU CY S GR V 8
K 1T F * L I KL TUL Y PF ULV IULVET CTL

24901 TGCTGCATTTTATCARAATTCITCTTCACCAGCTTTGCTTTATCGTAATTTAAAGTGTAG 24960
c ¢ I L $ K F F F TS F AL S * F K V *
AAF Y QNS S S PALULYU RNIULIKTC S
L HFIXILLHOQULCVFTI VI * 8§ V V

24961 TTATGTTTTGAATAATATTTCTTTTATCTCACAACCATTTITATTTTGATAGTTATCTTGG 25020
L¢P E*Y FF YL TTTIULU F * * L 8§ W
Y VL NN I S F I S Q P F Y F D S Y L G
M F * I I FLLSHNUHT FTIULTIUVITILUV

25021 TTGTGTTTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTAT 25080
L ¢ F ECC®* FNT®*LF CTIULUL * F A Y
Cc VL NAVNILT S Y S V S S CUDILTI RM
VF*ML LTI *L ATITIULYPULUVTIOCUVW

25081 GGGTAGTGGGTTTTGTATTGATTATGCTTTACCCTCTTCTCGGCGTAAGCGTAGAGGTAT 25140
G * W VL Y * L ¢CF TLV F S A * A * R Y
G s G F CI DY a2ALUPS S RZERIKI RI RUGTI
vVvVvG¥FfFVLIMILYPLIL GV S V E VF

25141 TTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCTTTAATGTTAGTTTTGTTAACGATAG 25200
F F §$L s L CNUF * TTUL * ¢ * F C * R *
s §s P YR F VTV FEUPVFNUVYVY S F VND S
L L L IAL*LLNUPILMTILUVLULTTIV

25201 TGTTGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTAACTTTACCATAGCTGGE 25260
c *NCWWF I *DSD S Y * L YH S W
vV ETV GG GL F EI QI PTNU FTTIAG
L K L L VYV YLRV FRVPFL L TULUP * L V

25261 TCATGAAGAATTTATTCAGACTAGTTCTCCTAAAGTTACTATTGATTGTTCAGCTTTITGT 25320
s *R I ¥ SD* F S * § Y Y * L F S F C
H EEVF I QTS S P KV TTIUDT CS S AT FUV
M K NL F RUL VL L KL L L I V QUL L F

25321 TTGCTCTAATTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTTTTGCGATAA 25380
L L L CCUL S * F IV GIWHFTULR *
C S8 NY A ACHUDU LULSEZYGTT FTCUDN
A°L I ML L VMTIYCRIUNMMATLTFA-BATITI
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25381 TATTAATAGTATTTTAAATGAAGTCAATGATTITACTTGATATTACTCAGTTGCAGGTTGC 25440
Yy » » Y F K »§ Q * F T * Y Y S V A G C
I NS I L N EVNDULULDTITU QUL Q V A
L I VvV F *M X SMIVYULTITULIUL S CURIULL

25441 TAATGCTTTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTACACTCTGA 25500
* C F NARCY T * F » § * Y * g T L *
N AL MOQGV TULSSNULINTNTILUHS D
M L * ¢ K VL HL VUL IULTIULTIYTTL M

25501 TGTTGATAATATAGATTTTAAATCTCTITCTAGGTTGTTTAGGTTCACAATGTGGTTCTTC 25560
¢c » » ¥Y R F * I §S §SRUL F QR FTMMWTF F
vDUNTIDU FIKSLUL GCLGS QCG 5 8§
L I I * I L N L F *» VV * V HNV YV L R

25561 GTCTAGATCTTTGTTAGAGGATTTATTATTCAACAAGGTCAAACTTTCAGATGTAGGTTT 25620
v * I FVERGPFTITIOQOQGOQTT FZRTCTZRF
S R SLLEDILULU FNI KV VI KULSD VG F
L DL C* RI Y Y S TURSNUPFOQOMT™*X VL

25621 TGTTGAAGCTTATAATAATTGCACTGGTGGTAGTGAAATTAGAGATCTTCTCTGTGTGCA 25680
c *» s L * *L HWW * *» N * R S 5 L C A
VEAYNUNCTGGG S ETIRUDILTULTCUVQ
L XK L I I I AL VYV YV KULJUETLITVFS SV CN

25681 ATCTTTTAATGGTATTAARGTATTACCTCCCATTTTATCTGAGACTCAAATTTCTGGCTA 25740
I F * WY * 8 I TS HVF I = D S N F W L
S FNGI KVLUPUPIULSETA GQQTISGY
L LM VL KY YL P FYLURULI K FIULATI

25741 TACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGCTGGTGTACC 25800
Yy Yy s$ Yy G GVY VS AMVCCCWOCT
T T AA TV A A MV F P P W S A A A GV P
L L L LW RULU GCVPFRUHBEGILULIULULUVYH

25801 ATTTTCTCTTAATGTACAATATAGAATTAATGGTTIGGGTGTTACTATGGATGTTCTTAA 25860
I s * CTTI*NO* WU FGCY Y G C S *
F S L NVQY RIDNGILGVTMUDUVULN
F L L MY NTIEILMVWVILILWMT FTIULI

25861 TAAGAATCAAAAGTTAATAGCTAATGCTTTTAATAARAGCTCTTCTTTCTATCCAGAATGG 25920
*E § K VNS * CF * *x § § S F Y P E W
K NQ KL IANDNAVPFNIKALILSTIO QNG
R I K s * » LM L L I KL F F L SR RMUV
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25921 TTTTACTGCTACTAACTCTGCICTTGCTAAAATTCAAAGTGTCGTTAATGCTAATGCTCA 25980
F Y CyYy* L ¢CS C* N S K CR * C * C §
F T A TN S A LA KTI QS V V NANR RADQQ
L L L L TILVLLUILI KU FZKXKV S L MILMTIL K

25981 AGCACTTAATAGTTIGTTACAACAATTATTTAATAAATTTGGTGCTATTAGTTCTTCTTT 26040
s T * » FVTTTITI * * I WCY * F F F
AL NS L L Q QL F NXVF GATI S S S L
H L I vV CY NNY L I NILV L L V L L Y

26041 ACAAGAAATTTTGTCTCGCCTTGATAATTTAGARAGCTCAGGTTCAGATTGATAGGCTCAT 26100
T R N F VS P * *» F R S 838 G S D * * A H
Q E I L 5 R L DNULEA AUOQV QI DURTILTI
K X F ¢CL AL I I * KL RPFRULTIGS L

26101 TAATGGTCGTTTGACTGCTTTAAATGCTTATGTTTCTCAACAGCTTAGTGATATTACACT 26160
* W S F D CPF K CL CPF ST A * * Y Y T
N GR L TAULDNAY V S Q QL SDTITUL
MVYVYs*5L?L *MILMUFULNUGSTULVIULHIL

26161 TATTAAGGCTGGAGCTTCTCGTGCTATTGAGAAGGTTAATGAGTGTGTTAAAAGTCAATC 26220
Y *» G WS F S C Y * EG * » V C *» K S I
I K A GA SRATIEI KVNETCCV K S Q S
L RL EL L VL LZRRILMSV L KV NP

26221 CCCTCGTATAAATTTTTGTGGCAATGGTAACCACATTTTATCATTGGTTCAAAATGCTCC 26280
P S Y KFLWQW* P HVF I I G S K C S
PRI NVPF CGNGNHTIULSTILV QNA AUP
L v » I F VA MYV TTUFUYHWU F KMMTIULTL

26281 TTATGGTTTGCTTTTCATTCATTTTAGTTATAARACCTACTTCTTTTAAAACTGTCTTAGT 26340
L WFAVFHSVF * L *» T Y PFF * NCTUL S
Yy 66 L L F I HFS Y XUPT SV FXTUVULV
MV ¢CF S F I LV IDNUILILILULIKTILS * =

26341 AAGTCCAGGTTITATGTTTATCCGGTGATAGAGGTATTGCACCTAAGCAAGGTTATTTTAT 26400
K s R FMPF I R* * RYCT* A RTULVF Y
s PG L CL S GGDURGIAZPI KOQGYU FTI
vV oQVyYyvyw®PprvVvVIEUVILHIULSIKUVITULTL

26401 TAAACAARATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTACCCAGAACCAATTTC 26460
* T K *» F L DV Y W * FL L L P RTN F
K Q ND S WMUVFTGS§ S5 Y Y Y P E P I S
N XK MI?PGCCULILWVVV?PITIT GQNUGQTFQ
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26461 AGATAAARATGTTGTTTTCATGAATAGTTGCTCTGTTAATTTTACTAAAGCTCCATITAT 26520
R * K CCFHE®*LULTCS®* PF Y * § 8 I Y
b K NVVFMNJSUCSVNUFTI KA AUPTFI
I K ML F S * I VALILTITULILIKTLIHTLTF

26521 TTATCTTAATAATTCTATACCAAATTTGTCTGATTTTGAAGCCGAGTTTTCTCTTTGGTT 26580
L § *# *» F YT XKV FUV * F *¥ § RV F S L V
Y L N NS I PNULSDVFE® AZETFSULWTF
I L I IUL Y QI CLTIULKU©P S FULVF G L

26581 TARAAATCATACTTCTATAGCACCTRATTTAACCTTTAATTCTCATATTAATGCTACTTT 26640
*XK S Y F Ys T F NUL* F S§ Y * C Y PF
K NH TS I A PNULTFNSHTINA ATF
K I 1 LL »HUL I * PUL I UL ILMTILTIULF

26641 TTTAGATCTGTATTATGAAATGAATGTTATTCAGGAATCTATTARATCTTTGAACAGTAG 26700
FRSVL * N EOCY S GTI Y * I F E Q =*
L DL YY EMNWVTIOGQES STII K STULNS S
* 1 ¢CI M K * ML FRNUILTULNTIL * T V V

26701 TTTTATTRATCTTARAGAAATAGGTACTTATGAAATGTATGTTARATGGCCTTGGTACAT 26760
FYyYy*§ * R NRYUL * NV C* MATULV H
F I NL K ETI GT Y EMY V KW P WY I
L L I L KIX* VL MU KU CMTLNGTILGTTF

26761 TTGGTTGTTAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTCTTTATATGCTG 26820
L vv N CHYPF I YNV FS Y DTV PFULYMIL
w L LIV IULVF I I F L MTIULT FUT FTITCSZ C
G ¢ *» L § F YL * P F L * ¥ F S L Y A A

26821 CTGTACTGGTTGTGGTTCAGCATGTTTTAGTARATGTCATAATTGTTGTGATGAGTATGG 26880
L Y WL WUPF S MYV F * * M § * L L * * V W
¢c T G CG s aACV F S KCHNUGCOCTDTEY G
vVL.L VvV QHVULVNUVITIUVVMSMG

26881 GGGTCACAATGATTTTGTTATTAAAGCATCTCATGATGATTAGATTTTAAATCTAAACTT 26940
G s @ *F CY * 8§ I S * * L DF K S K L
G HNDUVF VI KA ASUHTDUD®* I L NLNPF
vT™MIULLUL KHULMMTIU RUPF * I *» T L

26941 TATATATGGAAGTTTGGAGGCCTAGCTATAAATATTCTCTTATTACTAGAGAATTTGGTG 27000
Y I W K F G GGL A INTIULTLTLTLEUNTLV
I Y 6 S L EA * L * I F S§ Y Y * R I W C
Y M E VW RUP S Y KY SLTITU RETPFGV
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27001 TCACAGATCTTGAGGATTTGTGTITTTAAATATAATTATIGCCAACCTTGTGTTGGTTATT 27060
s Q I LRI CUVULUNTITITIANILUVILUVTI
HRS* 6 F VF * I * L L PTL CWILL
T DL EDLTCUPFIKYDNYCOQUPOCUVGYC

27061 GTATTGTACCTTTARACGTTTGGTGTCGTAAGTTTGGTAAATTTGCTTCTTATTITGTTT 27120
vi.LYyJL * TV F GV VSL VNTILTILUZLTITLTF
Yy ¢ T F KX R L VS *» VvV W * I CF L F C F
I v P LN VWCIRI KUV FSGI KU FASZSYVFUVL

27121 TACGTAGTCATGACACCTCTCATAAGAATAATTTTGGTGTTATAACTAGTITTTACTAGTT 27180
Yy vvwmT?PLIRTITIULUVIL™* LV L L V
T * S * H L § * E * F W C Y N * F Y * L
R S H DTS HIKNNVFGV I TS F T S Y

27181 ATGGTAACACTGTTTCTGAGGCTGTTTCTAAATTAGTTGAATCAGCATCTGATITTATCG 27240
MV TULVFULRULVFULNM*TILDNIGQMHTILTITL S
w*H CF * G CF * I s ¥ I 8 I *x F Y R
G N TV S EAV S KLV E S A SDTF I A

27241 CTTGGCGAGCTGAAGCACTTAATAAGTATGGTTGATGTATTTTTCACTGATACTGCTTGG 27300
L G ELKHULTISMVDVF FTUDTA AW
L A S * S T *»V WLMYV F S L IUL L G
W R A EALWNIK Y G * ¢C I FH*Y CUL V

27301 TATGTAGGTCAGATTTTCTTTTTAGTITTATCTIGTGTCATTTTCTTAATTTTTGTTGTT 27360
Y v6¢ Q I F F L VUL S CVIU FULTIT FUVUVY
M *V RF S F * FYL VS F S * FL L L
C R SDVFULF S F I LCHUPFTULNT FTCTCSTC C

27361 GCACTTTTAGCAACTATTARACTTTGTATTCAAATTTGTIGGTTTTTGTAATATTTTTATT 27420
A'L L ATIIKULOCIWOGQTIU CGU? ¥ CNTITF FTI
HF * QL LNVFVF KU FVVF VIV FILIL
T F § N Y * TUL Y S NI LW FUL * Y F Y Y

27421 ATTTCACCTTCTGCCTATGTTTATAATAGAGGTAGACAGTTGTATAAGTCTTATAGTGAA 27480
I s P S A YV YNZRGROGQULYZK S Y S E
FHL LPMYPFITIEVDSTCTISULIVN
¥F T F CLCUL * *» R *» T V V * VvV L * % T

27481 CATGTCATACCTTCTACTTTAGATGATTTAATTTAAATCTAAACATCATGAATGAATCAA 27540
HVv1I1I PSS TULDUDULTI®*TI * T S * M N Q
M §$ Y L L L * M I * F K S K HUHUE * I N
C HTVPF Y FR * F NL NLNTIMMNES I
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27541 TTTTTCCTCATTGGAATTCTGATCAAGCTATTACATTCTTAAAAGAATGGAATTTCTCTT 27600
F F L I G I L I KL L H S8 * KNG TI S L
F 8 S L EF * S 8 Y Y I L KRMTETFTULF
F P HWNSD QA ATITV FULI XK EWNDNT F S L

27601 TGGGTGTAATATTACTTCTCATTACTATCATACTGCAGTTTGGTTATACGAGTCGTAGTA 27660
W v * Y Y F SLUL S Y CS UL V IRV VYV
G ¢CNI TS HY Y HTAVWILYE S * Y
G VvV IULULULTITTITIULGQVPFG Y TS R S M

27661 TGTTTGTTTATCTTATTAAGATGATTATTCTTTGGCTTATGTGGCCATTGACCATTATCT 27720
¢c L. rfFILLR®*ULVFF GULCGUH™* P L 8§
v L s Y D DY S LAY VAIDIUHYTL
F VY LI KMTITIULWILMMWZ®PTLTTITITL

27721 TGACTATATTTAATTGCTTTTATGCTTTGAATAATATCTTTICTTGGGCTTTCTATACTGT 27780
* L YLI A FMTLDM*TI1I S FULGT FULYUZC
by I *# L L L CPF E * YL S8 WAV FUY TV
T I F NCF Y ALNUNTIUV FULGTUL S I L F

27781 TTACTATTATTTCTATTGTTATATGGATTTTATATTTIGTCAACAGTATTCGGCTTTTTA 27840
L LL FLLULYGPFYILS TV F GV F L
Yy Y Y F Y CYMDVPFTIUVFOCQOQY S ATV F Y
T I I 8§ I v I W I UL Y F VNS TIURULF I

27841 TCAGAACTGGCAGTTGGTGGAGTTTTAACCCAGAGACTAATAATCTTATGTGTATTGATA 27500
S EL AV GGGV L TOQRTULTITIULTC CVULI
Q NWQUL V EF * P RD * * 35 Y V Y * Y
R T G §$ WWS F NUPETNUNTULMT© CTITUDWM

27901 TGAAAGGTAAGATGTATGTTAGGCCAGTTATTGAGGACTATCATACATTAACGGCTACTG 27960
* K VR CMULGQLL RTTI I H* R L L
E R * DV C*2a 8§ Y *# GL 8 Y I NG Y C
K ¢ KMY VRPVIEDY YHTTULTA ATV

27961 TTATCCGTGGTCATCTTTATATACAGGGTGTTAAACTTGGCACTGGTTACACGCTTGCCG 28020
L s vvi1i F I Y RVIL NUILALUVTIRILP
Yy P W S S L Y TG C * T WHWULHA AT CTR R
I R GH L YI QG V KLGTUGYTTULATD

28021 ATTTGCCTGTTTATGTTACTGTAGCTAAGGTGCAAGTCCTCTGTACTTATAAACGTGCCT 28080
I ¢ L FMULULT™* L RCI K S S VL INUVT?P
F ACLOCYCS * 6G6A S PILY L * T CL
L P VY VTV AI KUYV QVL CTYXURATF
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28081 TTTTAGATAAGTTAGATGTTAATAGTGGTTTTGCTGTTTTTGTTAAGTCTAARAGTTGGTA 28140
F » I § *+ ML I V VL L FLUL SUL KLV
FR*V RC®* * W FCCTFOC®*V * § W *
L DKL DVDNS GV FA AV F VK S KUVGN

28141 ACTATCGTTTACCTTCTAGTAAATCTAGTGGTATGGATACTGCCTTGTTGAGAGCTTAAA 28200
T I vYLLVNILVVWIULUPTC®* E L K
L s FTUF * * I * WY GYCULVEJSTLN
Y R L P S § K $§ S GMDTA ATULTULURRA * I

28201 TCTAAACTATTAGGATGTCTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTG 28260
s KL L6 CL I L PV I MULEUVEAZ AU?PIL
L N Y * D VL Y SRS S CW K * KL L W
* T I R M S Y TP GHHAG S R S S S G

28261 GARATCGTTCAGGAATCCTCAAGAAAACTTCTTGGGTTGACCAATCTGAGCGAAGCCATC 28320
E I VvV Q E S8 § R KIL L GUL TNULSE A I
K S FRNZPOQENV FILGS®*PTI * A KTUP S
N R S8 G I L K KT S W VD QS ER S H Q

28321 AAACCTATAATAGAGGCAGAAAACCCCAACCCAAATTCACTGTGTCTACTCAACCACAAG 28380
K P I I EA EUNPNUPWUN S L CUL L N H K
N L * * R Q KTUPTOGQTIUHCV Y S TTR
T YNRG R KUPOQZPI K FTV S TOQUZPQG

28381 GAAACCCTATCCCACATTATTCCTGGTTCTCIGGGATTACCCAATTTCAAAARAGGTAGAG 28440
E TL S H I I P G S L GL P N F K XK V E
K pPY PTULVFTUL VL WDYPTI S KU R * R
N P I PHY S WUF S G ITOQVF QK GURTD

28441 ACTTTARATTTCCAGATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAG 28500
T LN F O MV KEYUPULTILTSGYU?PUL L K
L * I 8 RWS R STUHUCLURUDT?PF * §
F K F PDGQ GV PIAY GTI PP S E A

28501 CAAAAGGATATTGGTATAAACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAA 28560
Q K DI G I NTT TGV L UL K QQULMUV N K
K R IULV*TQPAVFUF * N S +#+ W 8§ T K
K G ¥ WY KHNI RRSVF KT ADSG GO QOQK

28561 AGCAGTTGTTACCARGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCAT 28620
§ s ¢CYQDGTISTTI SV PV HMUP V H
AV VT XMV FL L S RYURS I COQUPF I
Q LL PRWYUPYYLGTGUP Y A S S S
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28621 CCTATGGTGATGCCCRCGAAGGTATCTTCTGGGTCGCTAGTCACCAAGCTGACACTTCTA 28680
pMVMPT KV S S G S L VTI KULTIULL
L W* CPRUPRYULULGR®* S P S * HVF Y
Y G b AHEGTIUVFWUVASHQ® AUDT S I

28681 TTCCCTCCGATGTTTCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTT 28740
F PPMUVPFIROQGIULULU FI K KU LSULULGF
s LR CFGK KGOS Y Y SRS Y P Y * V F
P S DV S ARDUZPTTIOQEA ATIU®PTRF S8

28741 CGCCTGGTACGATTTTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTA 28800
R L v R F CL KATIMIULIEKA AOQESGULTULL
A WY DVFASRILILTC?™* RTULURI KUV CF *
P 6 T I UL P Q GY Y VEGS GUR 5 A SN

28801 ATAGCCGGCCAGGTTCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGRA 2886C
I AGQ V HV L NHUVDUPTITIVH * V E
* P ARPFTUPF S ITWTOGQ®* S5 F I K * K
S R P G SRS QSRGPDNDNU RSTIL SR 8

28861 GTAATTCTAATTTTAGACATTCTGATTCTATAGTGAAACCTGATATGGCTGATGAGATTG 28920
v I L I L DTIULTIUL* * NL I WL MU RL
* p * F *+ T F * P Y § E T * ¥ G * * D C
N S NF RHSD S I VK PDMATUDETIA

28921 CTAGTCTTGTCTTGGCCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTTACCAAGCAAA 28980
L vL $S WP S5UL V KTIULDNUILZSI KTLP § K
* § ¢ L G Q A W * R F * T S A S8 Y Q A K
$ L VL A KL G KD S K P Q Q VT KOQN

28981 ATGCTAAGGAAATTAGGCATAAAATTTTAATGAAACCTCGCCAAAAGCGAACTCCTAATA 29040
M L R KL GI KF * * NLAIX K S EULTULTI
c * G N * A * NF NETS P KA N § * =
A K E I RH K IULMIE KU PZ RUGQI KU RTUPN K

29041 AATTTTGTAATGTTCAACAGTGTTTTGGTAAAAGAGGACCGCTCCAAAACTTTGGTAATT 29100
N F VM FUNSVLVKEU DU RSI KTTULUVTI
I L ~CSsS TV FW * KRTA AUPIKTLW=* P
F CNVQ Q CF G KRG?PILQNUTFGN 8§

29101 CTGARATGTTAAAGCTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGAATTAGCCC 29160
L Xx ¢ * s L VL MIILNU FILU FILIULN®* P
*» NV KA WY * * g § I 8§ Y S C * I § P
EMLXULGTNDU®POQVFU?PTIULA AZETILATP

FIG. 9 CONT.



U.S. Patent May 13,2008  Sheet 174 of 201 US 7,371,837 B2

29161 CTACACCAGGTGCTTTTTTCTTTGGCTCTAAATTAGAGTTGTTTAAAAGAGACTCTGATG 29220
LEQVL F S L ALWUN®* S CULIKZETTLM
Yy T RCVFFL WUL * I RV YV * KRIL *¥ C
T PG A F F F G S5 KL EL F KRUDS D A

29221 CTGATTCACCTTCTAAAGACACTTTTGAACTTCGTTATTCTGGITCTATTAGGTTTGATa 29280
L I HLL KTV LILWNU FUVITL VILILGTLTI
* F T F * RHF * TS L F W F Y * Vv * #
D s pPS KDTV FETILWIRY S G S I RF D S

29281 GTACTTTACCTGGTTTTGAGACAATTATGAAAGTTCTTAAAGAGAATTTAGATGCTTATG 29340
VL YL VLUZRUOQL* KF L KIZ RTIOG*MTILM
Yy F T WV F * DNYESS * R EFRUZCULC
T L. P ¢ F ETTIMI KV VL KZENTULDA AYYV

29341 TTAATTCTAATCAGAACACTGTTTCTGGTTCGCTGAGTCCTARACCTCAGCGTAAAAGAG 29400
L I L T R TULVFUL VU R™* VL NILS V K E
* P * § EHCFWU F AZES * T S A * K R
N S NQNTVS G SL S P KUP QO RIKT RG

29401 GTGTTAAACAATCACCTGAATCGTTTGACTCTCTTAATTTAAGIGCTGATACTCAGCACA 29460
VL NNHULNWIRILTILULTI®*V L I L §T
¢ * T I T » I VvV * L § * F K C * Y S A H
vV X Q 8 P E S F D S L NUIL S ADTOGQHI

29461 TTTCAAATGATTTTACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATG 29520
FQM™MIULILI LU RTITIUVYILILUILUILMMTITULM
F K *» F Y S8 * GS * FTOCY S * * g L C
S NDF TP EDHSLLATTULTUDTUDE P Y V

29521 TAGAAGACTCTGTTGCTTAATGAGAATGAATCCTAATTCGACACTAGGTGGTAACCCCTC 29580
*' K T L L LUNVEUNES * FDTIRW* P L
R RL ¢CLMZ®RMNDNUPNSGSTULGTG GNP S
E DS VA * E* I L I RHOM*V V T PR

29581 GCTATTAGTCGGAATAGGACACTCTCTATCAGAATGAATTCTTGCTGTTACAACAGATAG 29640
A I S RNIRTULS I RMUNZSUCGCT CY NR *
L L vV I GH SL S E*I LAV TTUDR
Yy *»§ E* D TU LY QNUEUVFTULIULTULOQOGQQTIE

29641 AGTAGGTTGTTGCAGACTATATATTAATTAGTAGAAACTTTATATTTAAATATITGATTIG 29700
S R L L Q TI Y * L VETTULYULNTI * L
v ¢ CCRUL Y INO* * KLY I * I F D C
* V VADY I LI S RNV FIVF KU YUL IV
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29701 TTAGAGTAGTTATAAGGTTTAGCTGTAGTATAAACGCCTCCGGGAAGAGCTAGCAATTAT 29760
LE* L *GLAVYV * T PP GURA ASNY
*5 § YKV * L *» Y KRLUREETLW A ATITI
R v v I RF S CSTINA AWASGI K S *» Q L *

29761 AGTATTTAATATATATATTAGTATATGATTGAAATTAATTATAGCCTTTTGGAGGAATTA 29820
s I *»Y I Y * Y MTIETINDNY S UL VL ETZEL
VFNTITYISTI*L KL I I AF WRNY
Yy L. T ¥ I L vyYDOX*¥ N L * P F G G I T

29821 CAAAARAAAAARRAARA 29836
Q K K K K X
K K K K K
K K K K
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i 400 €00 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 S600 6000 6400 6G00 7200
HCov-Oc4a[p23 | n85 G| ﬁ?‘! rsp2 [rpd | irspq o] repd { nwpt) 1 mpnt | mpt2fnspid ]
BCoV [pa ] o5 [hﬁ o2 [nspd | frsof #so]  mspe | mspio [ et [ neot2frepiz]
MHV [ o8} 5 | frspz fspd | foepst beo]  noog | nepid ] nsotr a2 bepts]
A UL
ol ?L‘ n3;
cov-Hiu1 foe] w8 ] w2 {nsod | Pses] ol osps | ospto ] mott Josorz fupra]
I nspd
[#eww  AC Comain
HHY VGEIEPAVFEDDVVDVVKAPLTYQGCCNPPTSFEXICIVDKLYMAKCGDGFYBVYVDNDT 819
Btov KGSGEDFSLADSYVEVVTTSLTPCGYSEPPKVADKICIVDHVYHAKAGDKYYPYVVDG-H 838
HCoV-0C43 KGSGSDFSLADSYVEVVTTSLTPCGYSEPPRVADRICIVDNVYMAKAGDKYYPVVVDD-H 838
Cov-HNUL {ist patient) EGVAESVIVEDDVIENVKSSLSSYEYCQPPKSVEKICITIDNMYMGKCGDKFEPIVMNDKN 19¢
CoV-EXU1 (2nd patient) EGVAESVIVEDDVIENVESSLSSYEYCQPPKSVEKICIIDNMYMGKCGDKEFPIVMNDKN 796
* . . "Y:: *_:.i’ '-0*' :l’*.l;tl-'t.Q.f’::-&Aﬁ::.
By VGVLDQCWREPCAGKKVEYNDKPKVREKIPST-EXKIKITFALDAPFDSVLSKACSEFEVDK $78
BCoV VGLLDQAWRVPCAGRRYTEKEQPTVNEIASTPRKTIKVEVELDRDENTILNTACGYFEYDD 998
HCoV-0C43 VGLLUQAWRVPCAGRRVTFKEQPTVNEIISHPKIIKVEYELONDENTILNTACGVFEVDD 898
CoV-HKU1 (1st patient) ICLLDQAWRFPCAGRKVNENEKPVVHEIPSL-MTVKVMEDLDSTEDLILGKVCSEFEVER 455
CoV-HKUL {2r:d patient) ICLLDQAWRFECAGRI\\INENEKE‘VVNK!PSL HTVYVMFDLDSTEDDILGI(VCBE FEVEK 8545
:”"i'.fiﬂ":;‘ t;::'? "" H H r > ‘; :'...Q. ’ti:.
MHV DVTLDELLDVVLDAVESTLSPCKEHDVIGTKVCALLORLAGDYVYLFDEGGDEVIAPRNY 938
BCoV PVDMEEFYAVVIDATEEKLSPCRELEGVGARKVEAFLQKLEDNSLYLFDEAGEEVLASKLY 958
HCoV~0C43 TVDMEEFYAVVIDAIEEKLSPCRELEGVGAKVSAFLOKLEDNPLEFLFDEAGEEVLAPKLY 958
CoV-HKU1 (ist patient) GVTVDDPVAVVCDAIENALNSCKEHPVYYGYQVRAFLNKLNENVYVYLEDRAGDEAMASRNY 915
CoV-HIU1 (2nd patient) GVTVDDFVAVVCDATENALNSCKDHPVVGYQVRAFLNKLNENVVYLEDEAGDEAMASRHY 115
x HE kR ‘*‘-’!'QAI91- :‘ -1 ‘:’.:!ﬁ N v-‘lt’&"t‘!.:.‘..‘i
MHY CSFSAPDDEDCVAADVVDADEN DAEDSAVLVADTQEEDGVAKG- 934
BCoV CAETAPEDDLFLEESGVE-~---- --~-EDDVEGEETDLTVTEAG- 993
HCoV-0C43 CAFTRPEDDDFLEESDVE--emmmusurcidmme cecmvme o EDDVEGEETDLTVTSAG- 693
CoV~-HRUL {(Ist patient) CTFATEDVEDVISSEAVEDTI IDGVVEDTINDBEDVVTGDNDDEDVYTGDNDDEDYVTSEN 979
CoV~HKU1 (2nd patient) 9718
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Fig. 11. Multiple alignment of the replicase genes of CoV-HKU] from patients 1, 2,4, 5, 6, 7, 8, 9 and 10.

Patient 7 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 9 TCTAAAGATTTAAATTTTTTAARCCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 10 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 6 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 4 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 8 TCTAAAGATTTAAATTTTTTAAACCGGGTTAGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 2 TCTAAAGATTTAAATTTTTTAAACCGGGTTCCGCGETACTAGTCTGAATGCCCGGCTAGTA 60
Patient 5 TCTARAGATTTAARTTTTTTARACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 1 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGEGCTACTAGTCTGAATGCCCGTCTAGTA 60
AhRAEI AR LRI ANT AR AAAAT R NI AELD A AA AR A A AR I AT TR AT FAAADT A XA TN
Patient 7 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 9 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 10 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 6 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 4 CCCTGTGCTAGTGGTTTATCTACTGATGTTCARTTARGGGCATTTGACATTTGTAATACC 120
Patient 8 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 2 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTARGGGCATTTGACATTTGTAATACC 120
Patient 5 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTARGGGCATTTGACATTTGTAATACC 120
Patient 1 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTARGGGCATTTGATATTTGTAATACT 120
dkkkk ok ok rhde kbbb bbb dr b b bbbk rd bbb hrdrid
Patient 7 AATAGAGCTGGTATAGGTTTATATTATARAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 9 AATAGAGCTGGTATAGGTITATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 10 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 6 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 4 AATAGAGCTGGTATAGGTTTATATTATARAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 8 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 2 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 5 AATAGAGCTGGTATAGGTTTATATTATAARAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 1 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
LA AR AR AR SRS AR RSS2l aR ]
Patient 7 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCRAARAGAACTAATTTAGAAGTTTAT 240
Patient 9 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCARAAAGARACTAATT TAGAAGTTTAT 240
Patient 10 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAAAGAACTAATTTAGAAGTTTAT 240
Patient 6 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAARAGAACTAATTTAGAAGTTTAT 240
Patient 4 GACGACGGTAATARATTGGATAAGTTCTTTGTTGTCAARAGAACTAATTTAGRAGTTTAT 240
Patient 8 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAAAGAACTAATTTAGAAGTTTAT 240
Patient 2 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAAAGAACTAATTTAGAAGTTTAT 240
Patient S GACGACGGTAATAAATTGGATAAGTTCTTIGTTGTCAARAGAACTAATT TAGAAGTTTAT 240
Patient 1 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTTARAAGAACTAATCTAGRAGTTTAT 240
Ak kkdr kT rh bk hrrr AT r R hARd A hrddrhr b rrd dhdbd bbb hdd
Patient 7 AATAAAGAGAAAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 9 AATAAAGAGAARACTTATTATGAGTTGACTAAAACTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 10 AATAAAGAGAAAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 6 AATAAAGAGAAAACTTATTATGAGTTGACTAARAGTTGTGETCTTCTGGCTGAACATGAT 300
Patient 4 AATAARGAGAARACTTATTATGAGTTGACTARAAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 8 AATAAAGAGAAAACTTATTATGAGTTGACTAAAAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 2 AATARRGAGAAAACTTATTATGAGTTGACTARAAAGTTGTGGTCTTGTGGCTGAACATGAT 300
Patient 5 AATAARGAGAAAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 1 AATAAAGAGAAAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
LA R R AR 22 R R 22l el ettt R R R X222 2222 ]
Patient 7 TTCTTTATATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 9 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 10 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 6 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 4 TTCTTTACATTTGATATTGATGGTAGTCGCGTCCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 8 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 2 TTCTTTACATTTGATATTGATGGTAGTCGCGTCCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 5 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCAR 360
Patient 1 TTCTTTACATTTGATATTGATGGTAGTCGTGTGCCACATATAGTTCGTAAGAACCTCTCA 360
LR TR Ty R R T T A T AT A T
Patient 7 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 9 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 10 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient & AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 4 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 8 AAGTATACTATGTTAGATCTTTGCTATGCATTIGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 2 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 5 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
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Patient 1 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGCCATTTTGATTGTAATGATTGTTCA 420
khkkhdrhd kbbb bk bk kA r bk r Ty XX IANE YA bbbk bbb rark
Patient 7 ATATTGTGTGAARTTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 480
Patient 9 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 480
Patient 10 ATATTGTGTGAAATTCTTTIGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 480
Patient 6 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAA 480
Patient 4 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 48(C
Patient 8 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 480
Patient 2 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 48(C
Patient 5 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 480
Patient 1 GTATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 48C
kb kAR Ak Ak kb kb h ket Ak kb T w bbbk ek e b ke
Patient 7 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAARATTAGGCCCT 540
Patient 9 GATTGGTATGATTTTGTTIGAAAATCCTGATATTATTAATATATATAAARAATTAGGCCCT 540
Patient 10 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAAAATTAGGCCCT 54C
Patient 6 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAARATTAGGCCCT 540
Patient 4 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAARATTAGGCCCT 540
Patient 8 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAAAATTAGGTCCT 540
Patient 2 GATTGGTATGATTTTGTTIGAAAATCCTGATATTATTAATATATATAAARAATTAGGCCCT 540
Patient 5 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAAAATTAGGCCCT S40C
Patient 1 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATTTATAAAAAATTAGGCCCT 540C
Ahhbhrhhdhkhdrh kbt AR AN dk kb krhrhrrrrrdr bk b bbb brdhkdr kkdr
Patient 7 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 9 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 10 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 6 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 4 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 8 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 2 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient S ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGET 600
Patient 1 ATTTTTAATAGAGCTTTACTTAATACTGTCAGTTTTGCAGATACTTTAGTAAAAGTAGGT 600
Thkdkdrhbwdh bbb bbb bbbk rhrhdk bk bk Akt rrrrrr ok ko wdrd dededrde e e o
Patient 7 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 9 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTITIGGT 660
Patient 10 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGATATGATTTTGGT 660
Patient 6 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTIGGT 660
Patient 4 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 8 TTAGTTGGTGTTTTAACTTITAGATAACCAAGATTTGTATGGTCAATGGTATGATTTIGGT 660
Patient 2 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 5 TTAGTTGGTGTTTTAACTTITAGATAACCAAGATTTGTATGGTCAATGGTATGATTTIGGT 660
Patient 1 TTAGTTGGTGTTTTAACTTTAGATAATCAAGACTTGTATGGTCAATGGTATGATTTTGGT 660
kb kA h bbb kdd dhdrdd kbbb bbbt bbbk bk
Patient 7 GATTTTATACAAACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 9 GATTTTATACAAACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 10 GATTTTATACARACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTICTTAT 720
Patient 6 GATTTTATACARACAGCCCCAGGATTTGGTGTCGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 4 GATTTTATACAAACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 8 GATTTTATACAAACAGCCCCAGGATTTCGTGCTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 2 GATTTTATACAAACAGCCCCAGGGTTTGGTGTGGCAGTTGCAGATTCTTACTTITCTTAT 72(¢
Patient 5§ GATTTTATACAAACAGCCCCAGGGTTTGCTCTGGCAGTTGCAGATTCTTACTATTCTTAT 720
Patient 1 GATTTTATACAAACAGCTCCAGGTTTTGGTGTGGCAGTTGCAGATTCTTACTATTCTTAT 720
bk kbbb d ko d AR d Rk bRk Rk kb ok h bRk kb ke
Patient 7 ATGATGCCTATGTTGACTATGTGTCATCTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 9 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATT TGTTAATGATAGT 780
Patient 10 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 6 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 4 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 8 ATGATGCCTATGTTAACTATGTGTCATGTATTAGAT TGTGAATTATTTGTTAATGATAGT 780
Patient 2 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 5 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTCTGAATTATTTGTTAATGATAGT 780
Patient 1 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTCGTGAATTATTTGTTAATGATAGT 780
LSSl 2Rt BREE S22 22 2 AR S R R R R R AR RS2 222 2T
Patient 7 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTITAAT 840
Patient 9 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 10 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 6 TATAGACAATTCGATCTTGTCCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 4 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 8 TATAGACAATTCGATCTTGTACAGTATCGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 2 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
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Patient 5 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 1 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTATAAGTTAGAATTGTTTAAT 840
dhdke kb kbbb d dhbkddddrhbdbbbbbdbbddr Fhbdhddrd Fhdrdbdbdd
Patient 7 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 9 ARGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 10 AAGTATTTTAAGTATTGGECTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient & AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 4 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient B AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 200
Patient 2 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 5 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 200
Patient 1 AAGTATTTTAAGTATTGGGCTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
EAE AR R SR L S AR e R e R R R R R R A R L R T
Patient 7 AGGTGTATTATTCATTGTGCTAATTT TAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 9 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 10 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 6 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 4 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 8 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 2 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 5 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 1 AGGTGTATTATTCATTGTGCTAATTTTAATATATTATTTAGTATGGTCTTACCTAATACT 960
KhEA TN NA AN N R AN AN A b Ak hhh kb kddr Ik kdr bk rrhkhk whkkhkdrrhrkkdn
Patient 7 TGTTTTGEGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 9 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGETGTACCCTTTGTTGTTTCTATT 1020
Patient 10 TGTTTTGGETCCCCTTGTTAGACARATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 6 TGTTTTGGTCCCCTTGTTAGACARATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 4 TGTTTTGGTCCCCTTGTTAGACAARTTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 8 TGTTTTGGTCCCCTTGTTAGACARATTTTTGTAGATGGTGTACCGTTTGTTIGTTTCTATT 1020
Patient 2 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 5 TGTTTTGGTCCCCTTGTTAGACAAARTTTTTGTAGATGGTGTACCGTTTGTIGTTTCTATT 1020
Patient 1 TGTTTTGGTCCTCTTGTTAGACAAAT TTTTGTAGATGGTGTTCCGTTTGTTGTTTCAATT 1020
HERAXNARARANNY KA I A ATk tdrbr Frhwrtrrhrddthr kv
Patient 7 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACT TAGATGTTGACACACACCGTTAT 1080
Patient ¢ GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 10 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 6 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 4 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 8 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 2 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 5 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
patient 1 GGTTACCATTATARAGAGTTAGGTGTAGTTATGAACTTGGATGTTGATACACACCGCTAT 1080
Fhkhkhkhddd kR TR Tk kT Ak rkkdd khkdk b bkdr rhkdkdrdd hok v
Patient 7 CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 9 CGTTTGTCTCTTAAAGATITACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 10 CGTTTGTCTCTTARRGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient & CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 4 CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 8 CGCTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 2 CGTTTGTCTCTTARRGATTTACTTCTTTATGCAGCAGATCCTGCTATGCACGTTGCATCT 1140
Patient 5 CGTTTGTCTCTTAARGATTTACTTCTTTATGCAGCAGATCCTGCTATGCACGTTGCATCT 1140
Patient 1 CGTTTGTCTCTTAAAGACTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
ek Wk hdhdd b bkbdohd hh kbbb bk bbb bbbk bbb AR A b hrd Ahdk bk dddn
Patient 7 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 9 GCTAGTGCTCTGCTTGATTTACGRACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 10 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGT TTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient € GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 4 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient B GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 2 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 5 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 1 GCTAGTGCTCTGCTTGATTTACGARCTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
LA SRR S AR S I R R 22 R R ARl Rl il XSRS ERs2R X2 B2
Patient 7 ATAAAATTTCAARACTGTAARACCAGGTARCTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 9 ATARAATTTCAAACTGTAARACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 10 ATAAAATTTCAAACTGTAAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 6 ATAAAATTTCAAACTGTAARAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 4 ATAAAATTTCAAACTGTAAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 8 ATAAAATTTCAAACTGTTAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
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Patient 2 ATAARATTTCAAACTGTAARACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient S ATAARATTTCAAACTGTAARACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 1 ATARAGTTTCAAACTGTTARACCAGGTAATTTTAACCAAGATTTTTATGAGTTTGTCAAA 1260

Thhkd hFET kT Ab AT KX AT AT Rk r bk r bk d khkdkddr hdkkhdkddr *hd

Patient 7 AGTAAAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTITACTCAA 1320
Patient 9 AGTARAGGCTTGTTTAARGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 10 AGTARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 6 AGTAAAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 4 AGTAARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 8 AGTAAAGGCTTGTTTAAAGAGGGTAGTACACTTGATTTGAAACATTTTTTCTITACTCAA 1320
Patient 2 AGTARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 5 AGTAARGCCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 1 AGTAARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACACTTTTTCTTTACTCAA 1320
LR R s 2 R R e R R R I T R T A A T T T
Patient 7 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 9 GATGGTAATGCTGCAATTACTGAT TATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 10 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGETT 1380
Latient 6 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 4 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 8 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 2 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Fatient 5 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 1 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
LA AL S L LR R AR R R R R R I R R R R R R R R R R Y
Patient 7 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 9 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTT TATARATATTTTGAAATTTATGAT 1440
Fatient 1C GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATARATATTT TGAAATTTATGAT 1440
Patient 6 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATARATATTTTGAAATTTATGAT 1440
Patient 4 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 8 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATARATATTTTGAAATTTATGAT 1440
Patient 2 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 5 GATATTARGCAGTTATTGTTTGTATTAGRAGTTGTTTATARATATTTTGAAATTTATGAT 1440
Patient 1 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAGTATTTTGAAATTTATGAT 1440
LARAREE S AR RS AR SRR st BN ARSI T RS
Patient 7 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 9 GGTGGTTGTATACCAGCATCACAAGTCATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 10 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAARAAGTGCTGGTTAT 1500
Patient 6 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 4 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 8 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 2 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 5 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 1 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGACAAAAGTGCTGGTTAT 1500
HhENRRRRRRRRRN NP IITTRTTTT whhr b r b b rr T bk d bbb kbbb h b
Patient 7 CCATTTAATAARTTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAAGAACAG 1560
Patient 9 CCATTTAATAARTTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAAGAACAG 1560
Patient 10 CCATTTAATAARTTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAAGAACAG 1560
Patient 6 CCATTTAATARRTTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAAGAACAG 1550
Patient 4 CCATTTAATARATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAAGAACAG 1560
Patient 8 CCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 15560
Patient 2 CCATTTAATARATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 1560
Patient 5 CCATTTAATARATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 1550
Patient 1 CCATTTARRTARATTTGGTAAAGCTAGACTTTATTATGAGGCATTATCATTTGAGGAGCAG 1560
LA AR SRR AR R A2 s AR AR R AR R R T T I S
Patient 7 AATGAAATTTATGCATATACTARACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 9 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 10 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 6 AATGAAATTTATGCATATACTARACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 4 AATGAAATTTATGCATATACTAAACCTAATGTTCTCCCCACCTTAACTCAAATGAATTTA 1620
Patient 8 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 2 AATGAAATTTATGCATATACTAAACCTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 5§ AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTARCTCAAATGAATTTA 1620
Patient 1 AATGAAATTTATGCATATACTAAACCTAATGTGTTGCCCACTTTAACTCAAATGAATTTA 1620
L2 2222222 222222222 R R R AR XX R Y LA RS2 R AL RS E2 R R 2R R
Patient 7 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 9 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 10 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 6 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 4 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
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Patient 8 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 2 AAATATGCTATCAGTGCTAAGAATAGACCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 5 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 1 AAATATGCTATTAGTGCTAAGAATAGAGCTCGTACTGTTGCAGGTGTTTCCATTCTTAGT 1680
dhdkthbh ok kd b rhhr bbb T bbbt hddhdk Ak dhhhk ok d bk h ok d b
Patient 7 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGARGAGTATAGCAGCTACCCGAGGT 1740
Patient 9 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 10 ACTATGACAGGCCGAATGTTCCATCAAARAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 6 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 4 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 8 ACTATGACAGGCCGAATGTTCCATCAARAATGTTTGAAGAGTATAGCAGCCACCCGAGGT 1740
Patient 2 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 5 ACTATGACAGGCCGAATGTTCCATCAAARATGTTTGARGAGTATAGCAGCTACCCGAGGT 1740
Patient 1 ACTATGACAGGTCGAATGTTTCATCAAAAATGTTTCGAAGAGTATAGCAGCTACTCGTGGT 1740
Thkrhhkdkrkkd Frrhkdkwkk Thhrhbhdkhdhh kb hd A v oAbk bbbk kd kd kd kk Rk
Patient 7 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 9 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 10 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient € GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 4 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGCTGGTTGGGACGATATGTTACGTCAT 1800
Patient 8 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGCGACGATATGTTACGTCAT 1800
Patient 2 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient § GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 1 GTTCCTGTTGTTATAGGAACTACTAAATTTTATGGTGGCTGGGATGATATGTTACGCCAT 1800
FHEFTARNFATARNXNTTHNNFINLY XX FFT A RN AARRARNRN ARARY AANXFTNTARRS hAh
Patient 7 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient ¢ CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGETTGGGATTATCCTAAATGTGATCGT 1860
Patient 10 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 16860
Patient 6 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 4 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 8 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 2 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient S CTTATARAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1660
Patient 1 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
2822 SRR Rt st s e s RS RRETE 2R
Patient 7 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCRAACATGAATTT 1920
Patient 9 GCTATGCCAAATATTTTGCCTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient 10 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGRATTT 1920
Patient 6 GCTATGCCAAATATTTTGCGTATTGTTACGTAGTTTAGTTTTCGCCCGCAAACATGAATTT 1920
Patient 4 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGRATTT 1920
Patient 8 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCRAACATGAATTT 1920
Patient 2 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGRATTIT 1920
Patient 5 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGARATIT 1920
Patient 1 GCCATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCTCGTAAACATGAATTT 1920
Tk kRN AR F IR R T R T RARTRNFRRAR A AN A A r R b hd ot o dddddrddbddod
Patient 7 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 9 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 10 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient € TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 4 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGARTGARATGTGCTCAAGTTTTGAGT 1980
Patient 8 TGTTGTTCACATGGTGATAGATTCTATCGCCTTGCGAATCAATGTGCACAAGTTTTGAGT 1980
Patient 2 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 5 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 1 TGTTGTTCACATGGTGATAGATTCTATCGCCTTGCCGAATGAATGTGCTCAAGTTTTGAGT 1980
LR E AR A R RS R R R R e e RS R A R R R R T R
Patient 7 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTCGTACTAGCAGTGGTGAT 2040
Patient 9 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 10 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTCGGTCCTACTAGCAGTGGTGAT 2040
Patient 6 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 4 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTARGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 8 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGEGTGGTACTAGCAGTGGTGAT 2040
Patient 2 GARATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 5 GARATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 1 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
LSRR RS Rl Rt R Rs s e R R R Y R R YR TR LT
Patient 7 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 9 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 10 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 6 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
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Patient 4 GCAACTACTGCTTTTGCTAATTCTGTTTI TAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 8 GCARACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAATGTT 2100
Patient 2 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTCTTACTGCTAATGTT 2100
Patient § GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAATGTT 2100
Patient 1 GCAACCACTGCTTTTGCTAACTCTGTTTTTAATATATGTCAAGCTGTTACTGCTAATGTT 2100
ThAERE KX TATARATAIAE AT h bbbk Rt bbbk brbhberdr Fkdx
Patient 7 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCARTTTACAA 2160
Patient 9 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAR 2160
Patient 10 TGTTCTCTTATGGCCTGTAATGGCCATAARGATTGARGATTTARGTATACGCARTTTACRA 2160
Patient € TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 4 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 8 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 2 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient § TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 1 TGTTCTCTTATGGCTTGTAATGGCCATAAGATTCGAAGATTTAAGTATACGCAATTTACAA 2160
LAA AR AR A R RN A R AR R L A R R T E R R SRR
Patient 7 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 9 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 10 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 6 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 4 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 8 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 2 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 5 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 1 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
LA AR S S e R AR RSt st Rl et R R 22
Patient 7 TATTATGAATTTTTATGTAAGCATTTTAGTATCATGATTTTGAGTGATGATGETGTTGTC 2280
Patient 9 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patient 10 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patient 6 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patient 4 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patient 8 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patient 2 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patient S TATTATGAATTTTTATGTAAGCATTTTAGTATGARTGATTTTGAGTGATGATGGTGTTGTC 2280
Patient 1 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTT 2280
kb k bk kb r bbb d bbbk hh bbb d kb hdd kbbb bbbk
Patient 7 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 9 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 10 TGTTATAACTCTGATTATGCTAGTAAGCGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 6 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 4 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 8 TGTTATAACTCTGATTATGCTAATAAGGGTTATATAGCTAATATAAGTGCTTTTCAACAA 2340
Patient 2 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 5 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 1 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCCAATATAAGTGTTTTTCAACAA 2340
EERAEARFAETARARREITFEE AR NEIECNT Kk r b rdeh whrTh b hd
Patient 7 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 9 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 10 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 6 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 4 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 8 GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 2 GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 5 GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 1 GTTTTGTACTATCAGAATAACGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
FTRARF T IR A TN TTINRY FF Frh kb Tk E A rr kb bbbk kb bk kb ke d
Patient 7 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 9 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 10 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 6 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 4 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 8 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 2 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTAGTTAAGATAGATGGT 2460
Patient 5 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTAGTTAAGATAGATGGT 2460
Patient 1 ATTACTAATGGTCCTCATGAATTCTGTTCACAACATACTATGTTGGTTAAGATAGATGGT 2460
FHEN T A AR FFENTNNNTENET XA HhY A A AT T ANRRINT ey
Patient 7 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 9 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 10 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
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Patient 6 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 4 GATTATGTTTATTTACCATATCCAGATCCTTCTAGRATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 8 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATCTTAGGAGCTGGTIGTITTGTT 2520
Patient 2 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTTTAGGAGCTGGTTGTTTTIGTT 2520
Patient S GATTATGTTTATTTACCATATCCAGATCCTTCTAGAARTTTTAGGAGCTGGTTGTTTTGTT 2520
Patient 1 GACTATGTTTATCTACCCTATCCAGACCCTTCTAGAATTTTAGGAGCTGGTTGTTTTGTT 2520
L L N Y T R Y L Y P L R R 2Rt
Patient 7 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 9 GATGATTTATTGAAGACTGATAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 10 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 6 GATGATTTATTGAAGACTGACAGTGITCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 4 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTCTAAGTCTAGCTATA 2580
Patient B GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 2 GATGATTTATTGAAGACTGACAGTATTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 5 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 1 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
LA A SRR AR Al A2 AR N L A AL R R s I Y
Patient 7 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCAAAAAGTCTTTCGTGTATAT 2640
Patient 9 GATGCTTACCCTTTAGTATATCATGAARATGAAGAATACCAAAAAGTCTTTCGTGTATAT 2640
Patient 10 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCARAAAGTCTTTCGTGTATAT 2640
Patient 6 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCARAAAGTCTTTCGTGTATAT 2640
Patient 4 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCARAAAGTCTTTCGTGTATAT 2640
Patient 8 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCARAAAGTCTTTCGCGTATAT 2640
Patient 2 GATGCTTACCCTTTAGTACATCATGAAAATGAAGAATACCAAAAAGTCTTTCGTGTATAT 2640
Patient 5 GATGCTTACCCTTTAGTACATCATGARAATGAAGAATACCAAARAGTCTTTCGTGTATAT 2640
Patient 1 GATGCTTACCCTTTAGTACACCATGAAAATGAAGAATACCARAAAGTTTTTCGTGTATAT 2640
FETTTEXEXLRFNRKINN & KRR ARRRRR RN RN kbbbt kbbbt dr Toh ks dhdhhd
Patient 7 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 9 TTAGAATATATAAAAAAACTGTATAATGATCTTCGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 10 TTAGAATATATAAAAARAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 6 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 4 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 8 TTAGAATATATAAAAAAACTGTATAATCATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 2 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 5 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 1 TTAGAATATATAAAAAAACTATATAATGATCTTGGTAATCAGATCTTAGATAGTTATAGT 2700
R I L 22223222222 )
Patient 7 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGARTCATTTTACAAGAATATG 2760
Patient 9 GTTATTTTAAGTACTTGTGATGGTTTAAAGT TTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 10 GTTATTTTAAGTACTTGTGATGGTTTARAAGTTTACTGARGAATCATTTTACAAGAATATG 2760
Patient 6 GTTATTTTAAGTACTTGTGATGGTTTARAGTTTACTGAAGAATCATTTTACAAGRATATG 2760
Patient 4 GTTATTTTAAGTACTTGTGATGGTTTARAGTTTACTGARGAATCATTTTACAAGAATATG 2760
Patient 8 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 2 GTTATTTTAAGTACTTGTGATGGTTTARAGTTTACTGAAGAATCATTTTACARGAATATG 2760
Patient 5 GTTATTTTAAGTACTTGTGATGGTTTARAGTTTACTGAAGAARTCATTTTACAAGAATATG 2760
Patient 1 GTTATTTTAAGTACTTGTGATGGTTTARAGTTCACTGATGAATCATTTTATAAGRATATG 2760
LRy T T TR Y T
Patient 7 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 9 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 10 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 6 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 4 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 8 TATTTARAAAGTGCCGTGATGCAG 2784
Patient 2 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 5 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 1 TATTTAAAAAGTGCCGTGATGCAG 2784

L R R e 22 R R
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Fig, 13. Multiple alignment of the spike genes of CoV-HKU1 from patients 1, 2, 4,5, 6,7, 8,9, and 10.

Patient & ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 9 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 10 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 5 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 4 ATGTTATTAATTATTTTTATITTGCCTACARCATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 7 ATGTTATTAATTATTTTTATTITGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 2 ATGTTATTAATTATTTTTATTTIGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 1 ATGTTTTTAATTATTTTTATTTTGCCTACAACACTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 8 ATGTTITTAATTATTTTTATITTGCCTACAACACTAGCTGTTATAGGTGATTTTAATTGT 60
dekdrdede bk kbR Rk r ok ko ko d kA Ak kkkkk kb bk kb bbbk kb
Patient 6 ACTAATTTTGCTATTAATGATTTAARCACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 9 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 10 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient S ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 4 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 7 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 2 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 1 ACTAACTCTTTTATTAATGATTATAATAAAACCATTCCGCGTATAAGCGAGGATGTTGTT 120
Patient 8 ACTAACTCTTTTATTAATGATTATAATAAAACCATTCCGCGTATAAGCGAGGATGTTGTT 120
ddkkdkdk ok W d dk ok dk bk odkeok *k ok * % AXAN kk kdkkkk kkk kk kv kkok
Patient 6 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 9 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 10 GATGTTTCTTATGGTTTCCGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 5 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 4 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 7 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 2 GATGTTTCTTATGGTTTCGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 1 GATGTATCTCTTGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATTTAAATACTACC 180
Patient 8 GATGTATCTCTTGGTTTGGGCACATATTATGTTCTTARCCGTGTTTATTTAAATACTACC 180
Aok ok X FhhkkAAhhE AhAAkARAAXE X Xk k k Fh kA kAR kAN EN T TN kA& &
Patient 6 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTAAAA 240
Patient 9 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCARTTTTAGGGATCTATCTTTAAAA 240
Patient 10 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCRATTTTAGGGATCTATCTTTAARA 240
Patient 5 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCARTTTTAGGGATCTATCTTTAAAA 240
Patient 4 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCARTTTTAGGGATCTATCTTTAARA 240
Patient 7 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTAAAA 240
Patient 2 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCARTTTTAGGGATCTATCTTTAAAA 240
Patient 1 TTGTTATTTACAGGTTATTTTCCTAARTCTGGTGCTAATTTTAGAGACTTGGCTTTAAAG 240
Patient 8 TTGTTATTTACGGGTTATTTTCCTAAATCTGGTGCTRAACTTTAGAGACTTGGCTTTAAAG 240
* kb kdkkkhkdhdkd kkdhkhhhbbkdohkd hok Rk ok Rk dkw * krkrwrekd
Patient 6 GGTACTACATATTTGAGTACTCTTTGGTATCAGARAACCCTTTTTATCTGATTTTAATAAT 300
Patient 9 GGTACTACATATTTGAGTACTCTTTGGTATCAGAARCCCTTTTTATCTGATTTTAATAAT 300
Patient 10 GGTACTACATATTTGAGTACTCTTTGCTATCACGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient § GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 4 GGTACTACATATTTGAGTACTCTTTGGTATCAGAARCCCTTTTTATCTGATTTTAATAAT 300
Patient 7 GGTACTACATATTTGAGTACTCTTTGGTATCAGRARCCCTTTTTATCTGATTTTAATAAT 300
Patient 2 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 1 GGTTCTAAATATTTGAGTACTCTCTGGTATAAACCACCTTTTCTGTCAGATTTTAATAAT 300
Patient 8 GGTTCTATATATTTGAGTACTCTCTGGTATAAACCACCTTTTCTGTCAGATTTTAATAAT 300
Ik Khkk Fhkhr A RTITTAINY TR IFd w KRF AKX ¥ Ak Ak kb b T rERETINN
Patient 6 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTCTATCTTAATAAAACTTTGTATAGTGAG 360
Patient 9 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAAAACTTTGTATAGTGAG 360
Patient 10 GGTATTTTTTCTAGAGTTAAGARTACTARGTTGTATGTTAATARARCTTTGTATAGTGAG 360
Patient 5 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAARACTTTGTATAGTGAG 360
Patient 4 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAARACTTTGTATAGTGAG 360
Patient 7 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAARACTTTGTATAGTGAG 360
Patient 2 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATCTTAATARAACTTTGTATAGTGAG 360
Patient 1 GGTATTTTTTCTAAGGTTAAGRATACTAAGTTATATGTTAATAATACTTTGTATAGTGAA 360
Patient 8 GGTATTTTTTCTAAGGTTAARGAATACTAAGTTATATGTTAATAATACTTTGTATAGTGAA 360
i 222 R 2RSSR (2342212222222 22 a1l ORISR Y XY
Patient 6 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 9 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTARCAACTCTTATACTATTGTTGTTCAA 420
Patient 10 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patijent S TTTAGTACTATAGTTATAGGTAGTCTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 4 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTARCAACTCTTATACTATTGTTGTTCAA 420
Patient 7 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 2 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 1 TTTAGTACTATAGTTATAGGTAGTGTTTTTGTTAATACTTCTTATACTATTGTTGTTCAA 420
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Patient 8 TTTAGTACTATAGTTATAGGTAGTGTTTTTGTTAATACTTCTTATACTATTGTTGTTCAA 420
LA AR RSS2l EEE SN (A8 2222222222222 23R
Patient 6 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 9 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 10 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 5 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 4 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 7 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 2 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 1 CCTCACAATGGTATTTTGGAGATTACAGCTTGTCAGTATACTATGTGTGAATATCCTCAC 480
Patient 8 CCTCATAATGGTATTTTGGACATTACAGCTTGTCAGTATACTATGTGTGAATATCCTCAC 480
THIRNY Ak khkk hkkkd kR A AR d kbbb r T kkkhbkRbbhr hkkhkdhd
Patient 6 ACTATTTGTAAATCTAARAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 9 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 10 ACTATTTGTAAATCTARAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 5 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 4 ACTATTTGTARATCTARAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 7 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 2 ACTATTTGTARATCTARAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 1 ACTGTTTGTAAGTCTAAGGCTAGTATTCGTAATGAATCTTGGCACATTCATTCTTCGGAA 540
Patient 8 ACTGTTTGTAAGTCTAAGGGTAGTATTCGTAATGAATCTTGGCACATTGATTCTTCGGAA 540
*hkk hhkhkkkdd dhddkd dkdkhd whkdkdhbdbdrbbrd kbbb d drdrdr i e Tk dd ok
Patient 6 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATITT 600
Patient 9 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 10 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient S CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 4 CCTTTGTGTCTGTTCAAGAARAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 7 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Batient 2 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 1 CCTTTATGCTTGTTTAAGAAAAATTTTACTTATAATGTTTCTGCAGATTGGCTGTATTTT 600
Patient 8 CCTTTATGCTTGTTTAAGAAAAATTTTACTTATAATGTTTCTGCAGATTGGCTGTATTTT 600
X H RN kok ko dkk kAN AR Ak kT ke kb ok h A b ok hkkokok koo
Patient 6 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 9 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 10 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 5 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 4 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 7 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 2 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 1 CATTTTTATCAAGAACGTGGTGTTTTTTATGCATATTATGCAGATGTAGGTATGCCTACC 660
Patient 8 CATTTTTATCAAGAACGTGGTGTTTTTTATGCATATTATGCAGATGTAGGTATGCCTACC 660
(22X SRR 2L XE Ak Rk FFEEIN FATERTNYE Ahd dwk kdkkkkhk
Patient € ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient ¢ ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 10 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient § ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 4 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 7 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 2 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTIGCCTTTG 720
Patient 1 ACTTTCTTATTTAGTTTATATTTAGGTACTATTTTATCTCATTATTATGTTATGCCTTTG 720
Patient 8 ACTTTCTTATTTAGTCTATATTTAGGTACTATTTTATCTCATTATTATGTTATGCCTTTG 720
dhdekd khkkdhhkhh ok ok khkodk ok khkkhdk rrww vk r kb b kb hkhkhhhd ok kb hhokk
Patient & ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 9 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 10 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGCTCACACCT 780
Patient 5 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 4 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 7 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 2 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTTACACCT 780
Patient 1 ACTTGTARGGCTATATCTTCAAATACTGACAATGAAACTTTAGAATATTGGGTTACACCG 780
Patient 8 ACTTGTAATGCTATATCTTCAAATACTGACAATGAAACTTTAGAATATTEGGTTACACCE 780
Fhrk N KA E FAARAARNA AL dhkhrkAdd FHAThN FrTrrr kb vkl
Patient 6 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 9 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 10 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient S TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 4 TTGTCTAAACGCCAATATCTTCTTARATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 7 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 2 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
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Patient 1 CTATCTAGACGTCAGTATCTTCTTAATTT TGATGAGCACGGTGTTATTACTAATGCCGTT 840

Patient 8 CTATCTAGACGTCAGTATCTTCTTAATTTTGATGAGCACGGTGTTATTACTAATGCCGTT 840
KoKk EE REY KK Kbk kAR Ak Ah KEERE Kk RRkAE AR ARk E AR kR

Patient 6 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 9 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTARAACTAAARTCTTTATTACCTAAT 900
Patient 10 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 5 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 4 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 7 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 2 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 1 GATTGTTCAAGTAGTTTTCTTAGTGAGATTCAATGTARRACTCAATCTTTTGCACCTAAT 900
Patient 8 GATTGTTCAAGTAGTTTTCTTAGTGACATTCAATGTAAAACTCAATCTTTTGCACCTAAT 900
dhhkkhrhhk Fhkbbhs Wwhkdk hhkkhkbkhbbrbrerdrkdrrdr Thdrdddw ded ok ok bk
Patient 6 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 9 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 10 ACTGGTGTTTATGACTTATCTGGTTTTACTGITAAGCCTGTTGCAACTGTACATCGTCGT 260
Patient 5§ ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 4 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 7 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 2 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 1 ACTGGTGTTTATGATTTGTCTGGTTTTACTGTAAAGCCTGTTGCARCTGTTTATCGTCGG 960
Patient 8 ACTGGTGTTTATGATTTGTCTGGTTTTACTGTAAAGCCTGTTGCAACTGTTTATCGTCGG 960
KRk hk A rreh ** khkkrhkkhkkbroy dthrbhdbrbrbrdbrodd kb
Patient 6 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTARTGTACCCTCA 1020
Patient 9 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 10 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient S ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 4 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 7 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 2 ATTCCTGATTTACCTGATTGTGACATTGATARATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 1 ATTCCTAATTTACCTGATTGTGACATTGACAACTGGCTTAATAATGTTAGTGTACCTTCA 1020
Patient 8 ATTCCTAATTTACCTGATTGTGACATTGACAACTGGCTTAATAATGTTAGTGTACCTTCA 1020
khkhhkd Fhkhtebrr e b d kbbb d kb drrbrrdddr bbd kb bk bdbd whk
Patient 6 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 9 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 10 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 5§ CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 4 CCTCTTAATTGGGAACGTAARATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 7 CCTCTTAATTGGGARCGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 2 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 1 CCTCTTAATTGGGAACGTAGAATTTTTTCTAATTGTAACTTCAATTTAAGCACTTTACTT 1080
Patient 8 CCTCTTAATTGGGAACGTAGAATTTTTTCTAATTGTAACTTTAACTTAAGCACTTTACTT 1080
dhdkkh kbbb dddr Fhhkbhbbbbbhhbddr bhhkdr hd ko Ak khkbdkdt hik
Patient 6 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 9 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 10 CGTTTAGTTCATACTGATTCTTTTTCT TG TAATAATTTTGATGAATCTARGATATATGET 1140
Patient 5 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 4 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 7 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 2 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 1 CGTCTAGTTCATGTTGATTCTTTTTCTTGTAATAATCTTGATAAATCTAAAATTTTTGET 1140
Patient 8 CGTCTAGTTCATGTTGATTCTTTTTCTTGTAATAATCTTGATAAATCTAAAATTTTTGGT 1140
Thw kA kAR bk bk b bbbk bbbk r khdhrd hhdhhdhd kb & Fbkbi
Patient 6 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 9 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 10 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 5 AGTTGTTTTARGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 4 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCTATACCCAACTCCAGACGATCTGAT 1200
Patient 7 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCTATACCCAACTCCAGACGATCTGAT 1200
Patient 2 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 1 AGTTGCTTTAATAGTATTACTGTTGACAAGTTTGCTATACCTAATCGCAGACGAGATGAT 1200
Patient 8 AGTTGCTTTAATAGTATTACTCTTGACAAGTTTGCTATACCTAATCGCAGACGAGATGAT 1200
T w dkdwek Fhhkhkko LEE R L B AR AL TR T Wwkhh Nk *w ok
Patient 6 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient 9 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient 10 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAARATTGACACTACTTCT 1260
Patient S TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient 4 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATARRATTGACACTACTTCT 1260
Patient 7 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260

FIG. 13 CONT.



U.S. Patent May 13,2008  Sheet 188 of 201 US 7,371,837 B2

Patient 2 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAARTTGACACTACTTCT 1260
Patient 1 TTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACAARAATAGATATTTCTTCT 1260
Patient 8 TTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACAARATAGATATTTCTTCT 1260
WHEXN AXATK AR XTI AN Ak A Fhhddr Fhkddhdhrr hhkwkd kd * & Fhkkwr
Patient 6 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAARTTAATGTTACTATTAATAATTATAAT 1320
Patient 9 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 10 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient § AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 4 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATRAATTATAAT 1320
Patient 7 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 2 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 1 AGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAACTTTAAT 1320
Patient 8 AGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAACTTTAAT 1320
whkhkkhhdh bkt bbrbkdr *hd * kkkkkb ko hhkk kb kdkkbokk k ¥kww
Patient 6 CCTTCTTCTTGGAATAGAAGGTATGGTTITAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 9 CCTTCTTCTTGGAATAGAAGGTATGGTTITAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 10 CCTTCTTCTTGGAATAGAAGGTATGGTTITAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient § CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 4 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 7 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 2 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 1 CCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATGTGTCTTCTTATGACGTT 1380
Patient 8 CCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATTTGTCTTCTTATGACGTT 1380
hk kkhkhkkdkkwr bk kb k bk hhoh dd dkrdrddrk ok dok *kd kw wkx
Patient 6 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTIGTCCTTGTGCTARACCTTCT 1440
Patient 9 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTAAACCTTCT 1440
Patient 10 GTTTACTCACGTTATTGTTTTTCTGTTAARTAATACTTTTIGTCCTTGTGCTARACCTTCT 14490
Patient S GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTCTGCTAAACCTTCT 1440
Patient 4 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTAAACCTTCT 1440
Patient 7 CTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTCTCCTTGTGCTAAACCTTCT 1440
Patient 2 GITTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTARACCTTCT 1440
Patient 1 GTTTATTCTGATCATTGTTTTTCTGTTAACAGCGACTTTTGCCCTTGTGCAGATCCGTCT 1440
Patient 8 GTTTATTCTGATCATTGTTTTTCTGT TAACAGCGACTTTTGCCCTTGTGCAGATCCGTCT 1440
whkkkk dk * wwrkrhdhk bbbk rkk ok kddhr ARk khh ¥ kt kkd
Patient 6 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 9 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 10 TTTGCTTCAAGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 5 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 4 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 7 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 2 TTTGCTTCAAGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 1 GTTGTTAATTCTTGTGTTAAATCTAAGCCTCTTTCTGCCATTTGTCCTGCTGGTACTAAA 1500
Patient 8 GTTGTTAATTCTTGTGCTAAATCTAAGCCTCCTTCTGCCATTTGTCCTGCTGGTACTAAA 1500
LA 2 B J * % * * Rk kk ok hhkkkkd dddkkh ok hkkkkdhkh ok
Patient 6 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGATTGGTGTAGGTGTTCTTGT 1560
Patient 9 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 10 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 5 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 4 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 7 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 2 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 1 TATCGTCATTGCGACTTGGATACTACTCTTTATGTTAATAACTGGTGTAGATGTTCTTGT 1560
Patient B8 TATCGTCATTGCGACT TGGATACTACTCTTTATGTTAAARACTGGTGTAGATGTTCTTGT 1560
drodede ke ke LA L 2 3 ek k * ik A 4 * * hhkhkdohhkhk hhkkhrdwr
Patient § TTACCTGATCCTATAACTGCTTATCACCCTAGCTCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
patient 9 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCRARARAAGTCTCTGGTC 1620
Patient 10 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTCTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 5 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCARRRAAARGTCTCTGGTT 1620
Patient 4 TTACCTGATCCTATAACTGCTTATGACCCTAGSTCTTGTTCTCARARAARGTCTCTGGTT 1620
Patient 7 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAAARAAAGTCTCTGGTT 1620
Patient 2 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCARARAAAGTCTCTGGTT 1620
Patient 1 CTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCARARGAAGGTCGTTGTT 1620
Patient 8 CTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCAAARGAAGGTCGTTGTT 1620
Whkhhkw hk kW *rk khkkkh LE & 2 ) * hkkk whkhhkdhwk Ak * kn
Patient & GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGAARAGTGTGGTGTATTGGAT 1680
Patient 9 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGAAAAGTGTGGTGTATTGGAT 1680
Patient 10 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGARGARAAGTGTGGTGTATTGGAT 1680
Patient 5 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGARRAGTGTGGTGTATTGGAT 1680
Patient 4 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGAAAAGTGTGGTGTATTGGAT 1680
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Patient 7 GGTGTTGGTGAACATTGTGCAGGETTCCGTGTTGATGAAGAAAAGTGTGGTGTATTGGAT 1680
Patient 2 GGTGTTGGTGAACATTGTGCAGGGTTCRGTCTTGATGARGARAAGTGTGGTGTATTGGAT 1680
Patient 1 GGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGAAAAATGTGGTACAC- - - - - 1675
Patient 8 GGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGARAAATGTGGTACAC- - - - 1675
ARE * FRAXAAATETTEET Fred * kwdk ko hkdkk kwkokdk ok kw *
Patient 6 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 9 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 10 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 5 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 4 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 7 GGATCATATARTGTTTCTTCTCTTTGTAGTACTCATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 2 GGATCATATARTGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCITATGAC 1740
Patient 1 - ARTTAAATCATAGTTCCTGTTCTTGTAGTCCTEATGCCTTTTTGGGTTGETCTTTTGAT 1734
Patient 8 - ARTTARATCATAGTTCCTGTTT TTGTAGTCCTGATGCCTTTTTGGGTTGGTCTTTTGAT 1734
kk ok hk kk *EX Kk Kw kdkdkhkkdk dkhkhkkbkbRthhk & *ddrhkkrrhrdr ddh
Patient 6 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 9 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 10 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 5 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 4 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 7 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 2 ACTTCCCTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 1 AGTTGTATTAGTAATAATCGTTGCAATATTTITTCTAATTTTATTTTTAATGGAATTAAT 1794
Patient 8 AGTTGTATTAGTAATAATCCTTGCAATATTTTTTCTAATTTTATTTTTAATGGARTTAAT 1794
* hkk * hkkRkd Kk kkhRF kkhw T kA A A A bAoA N AN b bbbk ko kk kk Rk
Patient 6 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 9 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 10 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 5 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 4 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGARGTTTTTACTGATGIT 1860
Patient 7 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 2 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGIT 1860
Patient 1 AGTGCCACCACTTGTTCTAATGATTTGTTATATTCTAACACTGAAGTTTCTACTGGTGTT 1854
Patient 8 AGTGGCACCACTTGTTCTAATCATTTGTTATATTCTAACACTGAAATTTCTACTGGTGTT 1854
(AL BR LR RS AR N * dwhdek whkdhhkodk kkwr whkwwrk kb
Patient 6 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 9 TGTGTTGATTACGACCT TTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 10 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 5 TGTGTTGATTACGACCTTTATGGTATTACAGGACARGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 4 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 7 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTARAGAAGTTTCTGCT 1920
Patient 2 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 1 TGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTARAGAAGTTTCTGCG 1914
Patient 8 TGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTAAAGAAGTTTCTGCG 1914
dhkhkkdk hhkhd hd dhdrdddd ok ok AW h Ak k ko h kR AR AR A A Ak kA bbbk h
Patient 6 GTTTATTATAATAGTTGGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 9 GTTTATTATAATAGTTGGCARAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 10 GTTTATTATAATAGTTCGCARAATCT T TG TATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient S GTTTATTATARTAGTTGGCARRATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 4 GTTTATTATARTAGTTGGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 7 GTTTATTATARTAGTTGGCAAAATCTTTTGTATGATTCTARTGGCAACATTATTGGTTTT 1980
Patient 2 GTTTATTATARTAGTTCGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 1 GCTTATTATAATAATTGGCAGAATCTTTTGTATGATTCTAATGGTAATATTATTGGTTIT 1974
Patient 8 GCTTATTATAATAATTGGCAGAATCTTTTGTATGATTCTAATGGTAATATTATTGGTTTIT 1974
W drkh kbR R AR AR b Fhd Fh kbbb bbbk kbbb hN bk ko k kA A A A AA
Patient 6 AAAGATTTTGTTACTAATAARACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 9 ARAGATTTTGTTACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 10 AARAGATTTTGTTACTAATAARACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 5 ARRGATTTTGTTACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 4 AAAGATTTIGTTACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 7 AAAGATTTTGTTACTAATAARACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 2 ARAGATTTTGTIACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 1 AAAGATTTTTTGACTAATAARACTTACACTATACTTCCTTGTTATTCTGGTAGAGTGTCT 2034
Patient 8 ARAGATTTTTTGACTAATAAAACTTACACTATACTTCCTTGTTATTCTGGTAGAGTGTCT 2034
(2422221 BEBETEEEZEZEZE 2NE Y 2N 2 R X W bk * kk ke hkA
Patient € GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTARAATGTAGC 2100
Patient 9 GCTGCTTTTCATCARAATGCTTCCTCTTTGGCTTTACTITATCGTAATTTAAAATGTAGC 2100
Patient 10 GCTGCTTTTCATCARAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 5 GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
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Patient 4 GCTGCTTTTCATCARAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTARAAATGTAGC 2100
Patient 7 GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 2 GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 1 GCTGCATTTTATCARAATTCTTCTTCACCAGCTTTGCTTTATCGTAATTTAAAGTGTAGT 2094
Patient 8 GCTGCATTTTATCAARAATTCTTCCTCACCAGCTTTGCTTTATCGTAATTTARAGTGTAGT 2094
drddedrdh dhdkdk hohhkhkdhd Ak hd wok Wk dkhdrkhkbkbbdrkhddddbd dhddw
Patient & TATGTTTTGAATAARTATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 9 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 10 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 5 TATGTTTTGAATAATATTTCTTTAACTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 4 TATGTTTTGAARTAATATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGITATCTTGGT 2157
Patient 7 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 2 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 1 TATGTTTTGAATAATATTTCTTTTATCTCACAACCATTTTATTTTGATAGTTATCTTGGT 2154
Patient 8 TATGTTTTGAATAATATTTCTTTTATCTCACAACCATTTTATTTCGATAGTTATCTTGGT 2154
khkhkkkkrhkd kA hhkrdhdry w wd wkwN ik k bbb hb bbb
Patient § TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 9 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 10 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 5 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 4 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 7 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTCTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 2 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 1 TGTGTTTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTATG 2214
Patient 8 TGTGTTTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTATG 2214
kdh kdrdkhkk Ak kAkAAr khkhkkdrrhokd FXTkk ke kk khkdkwkkd ¥ k Kk kid
Patient & GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 2 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 10 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 5 GGTAGTGGTTTITGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 14 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAAACGT 2277
Patient 7 GGTAGTGGTTTITGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 2 GGTAGTGGTTTITGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAAACGT 2277
Patient 1 GGTAGTGGGTTTTGTATTGATTATGCTTTACCCTCTTCT =~ ===~~~ CGGCGTAAGCGT 2265
Patient 8 GGTAGTGGATTTTGTATTGATTATGCTTTACCCTCTTCT - -~~~ -~~~ CGGCGTAAGCGT 2265
AREIARXEE, FhA Ak HAhkE Ao ks * kk¥ Thkhdkkk kk hkkkdk ki
Patient & AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 9 AGAAGTATTTCTIGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 10 AGARAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 5 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 4 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 7 AGAAGTATTTCIGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 2 AGRAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGARCCCTTTAATGTCAGTTTTGTT 2337
Patient 1 AGAGGTATTTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCT TTAATGTTAGTTTTGTT 2325
Patient 8 AGAGGTATTTCTTCTCCTTATCGCTTTGTAACTTTTGARCCCTTTAATGTTAGTTTTGTT 2325
dhhhk Ahkhkdhkbkhhk hk kdk b ddd kkhhkhk hhr vk bk ko h kAR N kAR ARk h NN
Patient 6 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 2 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 10 AATGACAGTATTGAGTCTGTGCGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient § AATGRCAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 4 AATGACAGTATTIGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2387
Patient 7 AATGACAGTATTIGAGTCTGTGGGTGGTCTTTATGAGATCAARATTCCCACTAACTTTACT 2397
Patient 2 AATGACAGTATTGAGTCTGTGGGTCCTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 1 AACGATAGTGTTGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTAACTTTACC 2385
Patient 8 AACGATAGTGTIGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTAACTTTACC 2385
ek dede dhkdk Wk d LA R R NE R LIEEZ) * hhkddk Ak bk A b hhk
Patient 6 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 9 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 10 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 5 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 4 ATAGTTGGTCAAGAGGARATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 7 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 2 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 1 ATAGCTGGTCATGAAGAATTTATTCAGACTAGTTCTCCTAAAGTTACTATTGATTGTTCA 2445
Patient 8 ATAGCTGGTCATGAAGAATTTATTCAGACTAGTTCTCCTAAAGTTACTATTGATTGTTCA 2445
dkdr wkkhAh wk kA kbR Sk FhAF ARk R rh bbbk kbbb bbb
Patient 6 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 9 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 10 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
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Patient 5 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTIT 2517
Patient 4 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 7 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTIT 2517
Patient 2 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 1 GCTTTTGTTTGCTCTAATTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTTT 2505
Patient 8 GCTTTTGTTTGCTCTAACTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTTT 2505
dhkhkd Wk kkhkkk khkhkhkhk ko hk hhkhkkd Ahkdkkkoh ok kb bk kb Aok
Patient 6 TGTGATAATATTAATAGTATTTTAGATGAAGTTAARTGGTTTACTTGATACTACTCAATTIG 2577
Patient 9 TGTGATAATATTAATAGTATTTTAGATGAAGTTARTGGTTTACTTGATACTACTCAATIG 2577
Patient 10 TGTGATAATATTAATAGTATTTTAGATGAAGTTARTGGTTTACTTGATACTACTCAATTIG 2577
Patient 5 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 4 TGTGATAATATTAATAGTATTTTAGATGAAGTTARTGGTTTACTTGATACTACTCAATTIG 2577
Patient 7 TGTGATAATATTAATAGTATTTTAGATGAAGTTARTGGTTTACTTGATACTACTCAATTG 2577
Patient 2 TGTGATAATATTAATAGTATTTTAGATGAAGTTARTGGTTTACTTGATACTACTCAATTG 2577
Patient 1 TGCGATAATATTAATAGTATTTTAAATGAAGTCARTGATTTACTTGATATTACTCAGTTG 2565
Patient 8 TGCGATAATATTAATAGTATTTTAAATGAAGTCAATGATTTACTTGATATTACTCAGTTG 2565
*k kkkkdkkkdd Ak bk bbbk hbk kb bk k Ahkk bk hhkhhdkhhkdh Fhkdhk whkw
Patient 6 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTIG 2637
Patient 9 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 10 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTIG 2637
Patient 5 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTRATTTC 2637
Patient 4 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTIG 2637
Patient 7 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 2 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTARTTTIG 2637
Patient 1 CAGGTTGCTAATGCTTTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTA 2625
Patient 8 CAGGTTGCTAATGCTCTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTIA 2625
*k kk kkdk kk xk ok kkkkhk ok kk khkk Rk FE ok kA Ak r AR A b rwhkhkk W
Patient 6 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 9 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 10 CATTTTGATGTTGATAATATTAATTTTARATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 5 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient ¢ CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 7 CATTTTGATGTTGATAATATTAATTTTARATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 2 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 1 CACTCTGATGTTGATAATATAGATTTTAAATCTCTTCTAGGTTGTTTAGGTTCACAATGT 2685
Patient 8 CACTCTGATGTTGATAATATAGATTTTAAATCTCTTCTAGGTTGTTTAGGTTCACAATGT 2685
*k k kkkkhkhrdh bk kk khkkhkhkhbhbkd ki * kk kkkkAANAE kWA k kk
Patient 6 GGTTCTTCTTCTCGTTCTTTTTT TGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 9 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAARGTTARACTTTCAGAT 2757
Patient 10 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 5 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAARGTTAAACTTTCAGAT 2757
Patient 4 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 7 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 2 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTARACTTTCAGAT 2757
Patient 1 GGTTCTTCGTCTAGATCTTTGTTAGAGGATTTATTATTCAACAAGGTCARACTTTCAGAT 2745
Patient 8 GGTTCTTCGTCTAGAT CTTTGTTAGAGGATTTATTATTCAACAAAGTCAAACTTTCAGAT 2745
dhdkhhhokd dkhkd ¥ ok dwd hk kk Ak kkkkhh ok k whkhk khk KAk rrkrkhkhhkhohd
Patient 6 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 9 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 10 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAARTTAGAGATCTTCTT 2817
Patient 5 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 4 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 7 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 2 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGARATTAGAGATCTTCTT 2817
Patient 1 GTAGGTTTTGTTGAAGCTTATAATAATTGCACTGGTGGTAGTGAAATTAGAGATCTTCTC 2805
Patient 8 GTAGGTTTTGTTGAAGCTTATAATAATTGCACTGGTGGTAGTGAAATTAGAGATCTTCTC 2805
LA R AR AL s BRI N2 RS ST SIS 2SR SRS 23
Patient 6 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 9 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 10 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCAAATT 2877
Patient § TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCARMATT 2877
Patient 4 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 7 TGTGTACAATCCTTTAATGGTATTAAAGT TTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 2 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCAAATT 2877
Patient 1 TGTGTGCAATCTTTTAATGGTATTAAAGTATTACCTCCCATTTTATCTGAGACTCARAATT 2865
Patient 8 TGTGTGCAATCTTTTAATGGTATTAAAGTATTACCTCCCATTTTATCTGAGACTCARNATT 2865
R hhd bhdRd bhhh b b hbhok bbb E bh wdkhhkh ke h AR hhR *hkhkhkkkh
Patient 6 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGETCAGCAGCAGET 2937
Patient 9 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937

FIG. 13 CONT.



U.S. Patent May 13,2008  Sheet 192 of 201 US 7,371,837 B2

Patient 10 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 5 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 4 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 7 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 2 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 1 TCTGGCTATACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGCT 2925
Patient 8 TCTGGCTATACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGCT 2925
Hhkhkdh Kk kk AT XAE AARRREANY KX A b XA R AR ARAN hhrhA kT d FE ¥ FdX
Patient 6 GGCATACCATTTTCTCTTAATGTACAATATAGAATTARTGGTTTGGGTGTTACTATGGAT 2997
Patient 9 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATCGTTTGGGTGTTACTATGGAT 2997
Patient 10 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 5 GGCATACCATTTTCTCTTAATGTACAATATAGAATTARTGGTTTGGGTGTTACTATGGAT 2997
Patient 4 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 7 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATCGTTTGGGTGTTACTATGGAT 2997
Patient 2 GGCATACCATTTTCTCTTAATGTACAATATAGAATTARTGGTTTGGGTGTTACTATGGAT 2997
Patient 1 GGTGTACCATTTTCTCTTAATGTACAATATAGAATTAATCGTTTGGGTGTTACTATGGAT 2985
Patient' 8 GGTGTACCATTTTCTCTTAATGTACAATATAGAATTARTGGTTTGGGTGTTACTATGGAT 2985
LX khkhdkdkdrhbhkdhbbbbhhd bbb bbbk rrdrdAr bk hhdhbr bbb bbbk v ddn
Patient 6 GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 9 GTTCTTAATARAAATCAARAGTTGATAGCTACTGCTTTTRATAATGCTCTTCTTTCTATT 3057
Patient 10 GTTCTTAATAAAAATCARAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient § GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 4 GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 7 GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 2 GTTCTTAATAAAAATCARAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 1 GTTCTTAATAAGAATCAAAAGTTAATAGCTAATGCTTTTAATAAAGCTCTTCTTTCTATC 3045
Patient 8 GTTCTTAATAAGAATCAAAAGTTAATAGCTAATGCTTTTAATAAAGCTCTTCTTTCTATC 3045
Fhkkkhhkrkkd Khk Rk whdkhbd hhhkhhdrdr Fhdhhdrhhhhd dhhkdkkddrdrrrrre
Patient 6 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAARATACAAAGTGTTGTTAATTCT 3117
Patient ¢ CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAACTGTTGTTAATTCT 3117
Patient 10 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAAGTGTTGTTAATTCT 3117
Patient S CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAAGTGTTGTTAATTCT 3117
Patient 4 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAAGTGTTGTTAATTCT 3117
Patient 7 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAAGTGTTGTTAATTCT 3117
Patient 2 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAARATACAAAGTGTTGTTAATTCT 3117
Patient 1 CAGAATGGTTTTACTGCTACTAACTCTGCTCTTGCTAARATTCAAAGTGTCGTTAATGCT 3105
Patient 8 CAGAATGGTTTTACTGCTACTAACTCTGCTCTTGCTAAAATTCAAAGTGTCGTTAATGCT 3105
FhrEA A h b hhbh hhdkddd Fhdkhbhbdr Fhrrrhrhdkd Ahdrhhkdrdrdr *rrrerdr ww
Patient € AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 9 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 10 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATARATTTGGTGCAATTAGT 3177
Patient 5 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATARATTTGGTGCAATTAGT 3177
Patient 4 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 7 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATARATTTGGTGCAATTAGT 3177
Patient 2 AATGCTCAAGCACTTRATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 1 AATGCTCAAGCACTTAATAGTTTGTTACAACAATTATTTAATARATTTGGTGCTATTAGT 3165
Patient 8 AATGCTCAAGCACTTAATAGTTTGTTACAACAATTATTTAATAAATTTGGTGCTATTAGT 3165
Fr kT TN E RN AR Ak bk kbbb ddr ok h A h b A r A h kb h R kvt Fh o hn
Patient 6 TCTTCTTTACAAGARATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 9 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 10 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 5 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 4 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 7 TCTTCTTTACAAGRAATTTTATCTCGTCTCGATGCTTTAGRAGGCTCAGGTTCAGATTGAT 3237
Patient 2 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGTTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 1 TCTTCTTTACAAGAAATTTTGTCTCGCCTTGATAATTTAGAAGCTCAGGTTCAGATTGAT 3225
Patient 8 TCTTCTTTACAAGARAATTTTGTCTCGCCTTGATAATTTAGAAGCTCAGGTTCAGATTGAT 3225
KA RNTFTEEARANRNKREEE FRARKE kk wrwk AEXRXNR AR A AT RTINS
Patient 6 AGGCTTATTAATGGTCGTTTAARCTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 9 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 10 AGGCTTATTAATGGTCGTTTAACTGCTTTAARATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 5 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 4 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 7 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 2 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 1 AGGCTCATTAATGGTCGTTTGACTGCTTTAAATGCTTATGTTTCTCAACAGCTTAGTGAT 3285
Patient 8 AGGCTCATTAATGGTCGTTTGACTGCTTTAAATGCTTATGTTTCTCAACAGCTTAGTGAT 3285
dhkre kbbb hhhhbhdhbd dhhbbdbbbbbdddbhbbdd dbdbdbdbrdrrrdrbebrwn
Patient 6 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTARTGAGTGTGTTAAA 3357
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Patient 9 ATTTCTCTTGTAAAATTTGGTCCTGCT T TAGCTATGGAGAAGGTTAATGAGTGTGTTARA 3357
Patient 10 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAR 3357
Patient § ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGCTGTTAAA 3357
Patient 4 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGARGGTTAATGAGTGTGTTARA 3357
Patient 7 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAA 3357
Patient 2 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTARA 3357
Patient 1 ATTACACTTATTAAGGCTGGAGCTTCTCGTGCTATTGAGAAGGTTAATGAGTGTGTTAAA 3345
Patient 8 ATTACACTTATTAAGGCTGGAGCTTCTCGTGCTATTGAGAAGGTTAATGAGTGTGTTARA 3345
dhkk * kkk ok Wk ki khkdhk Ad hhkhkhk khkhkhbkdbhbrhkhhdhhhhkhhhhkid
Patient 6 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATCGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 9 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 10 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAR 3417
Patient 5 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 4 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 7 AGTCAATCTCCTCGTATTARTTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 2 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTIGTCATTAGTTCAA 3417
Patient 1 AGTCAATCCCCTCGTATAAATTTTTGTGGCAATGGTAACCACATTTTATCATTIGGTTCAA 3405
Patient 8 AGTCAATCCCCTCGTATAAATTTTTGTGGCAATGGTAACCACATTTTATCATTGGTTCAA 3405
Fhkkdhkh Fhkhhwkdkd wkkhkhkkkkhkd Ahkkdkdkd ok kkhkk Ak hokkh b b
Patient 6 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient ¢ AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATARACCTATTTCTTTTARARCT 3477
Patient 10 AATGCTCCTTATGGT TTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTARARCT 3477
Patient 5 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATARACCTATTTCTTTTARARCT 3477
Patient 4 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTICTTTTAAAACT 3477
Patient 7 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 2 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 1 AATGCTCCTTATGGTTTGCTTTTCATTCATTTTAGT TATAAACCTACTTCTTTTAAAACT 3465
Patient 8 AATGCTCCTTATGGTTTGCTTTTCATTCATTTTAGTTATAAACCTACTTCTTTTAAAACT 3465
TRk kkkkkkrdkk k kdk Kk kkkkhkhkkhkbbkkkkhddkod okt r R h kA A hhd
Patient 6 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTAAACAAGGG 3537
Patient ¢ GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACRAGGG 3537
Patient 10 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTAAACAAGGG 3537
Patient § GTTTTAGTAAGTCCTGGT T TCTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 4 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 7 GTTTTAGTAAGTCCTGEGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTAAACAAGGG 3537
Patient 2 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTAAACAAGGG 3537
Patient 1 GTCTTAGTAAGTCCAGGTTTATGTTTATCCGGTGATAGAGGTATTGCACCTAAGCARGGT 3525
Patient 8 GTCTTAGTAAGTCCAGGTTTATGTTTATCCGGTGATAGAGGTATTGCACCTAAGCARGGT 3525
*dk Fhkkkdddhkhkk kkkkd hkkh hhkkh kv ohh KRAXENNAAT IR AT ARARXR
Patient € TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGARA 3597
Patient 9 TATTTTATTAAACATAATGATCATTGGATGT TCACTGGTAGTTCTTACTATTATCCTGAR 3597
Patient 10 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 5 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 4 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 7 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGRA 3597
Patient 2 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 1 TATTTTATTAAACAAAATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTACCCAGAA 3585
Patient 8 TATTTTATTAAACAAAATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTATCCAGAA 3585
RS2SRSS X R XSRS ddkddrkhdk hokkhkbdhdddwd ok Ahhhkhk kh kb
Patient 6 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 9 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 10 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTARAGCG 3657
Patient 5 CCAATTTCAGATAAAAARTGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTARAGCG 3657
Patient 4 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTARAGCG 3657
Patient 7 CCAATTTCAGATAARAAATGTTGTTTTTATGAATACTTGT TCTGTTAATTITACTARAGCG 3657
Patient 2 CCAATTTCAGATAAAARATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 1 CCAATTTCAGATAAAAATGTTGTTTTCATGAATAGT TGCTCTGTTAATTTTACTAAAGCT 3645
Patient 8 CCAATTTCAGATAAAAATGTTGTTTTCATGAATAGTTGCTCTGTTAATTTTACTAAAGCT 3645
LIRS RRARSS R R RS AR BRI XIS 22T
Patient 6 CCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 9 CCTCTTGTTTATTTGAATCATTCTGTACCARRATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 10 CCTCTTGTTTATTTGAATCATTCTGTACCAAAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 5 CCTCTTGTTTATTTGAATCATTCTGTACCAAAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 4 CCTCTTGTTTATTTGAATCATTCTGTACCAAAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 7 CCTCTTGTTTATT TGAATCATTCTGTACCAAAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 2 CCTCTTGTTTATTTGAATCATTCTGTACCAAARTTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 1 CCATTTATTTATCTTAATAATTCTATACCAAATTTGTCTGATTTTGAAGCCGAGTTTTCT 3705
Patient 8 CCATTTATTTATCTTAATAATTCTATACCAAAT TTGTCTGATTTTGRAGCCGAGTTATCT 3705

* W FH HTTAE kXXX KW REE AARXREY FakA bbb hbhhed & kkkhkdk kv
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Patient & CATTGGTTTAAAAATCAAACATCCATTCCGCCTAATTTCGACTTTARATCTTCATACTATT 3777
Patient 9 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTCGACTTTAAATCTTCATACTATT 3777
Patient 10 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 5 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAARATCTTCATACTATT 3777
Patient 4 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 7 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 2 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 1 CTTTGGTTTAAAAATCATACTTCTATAGCACCTAATTTAACCTTTAATTCTCATA---TT 3762
Patient 8 CTTTGGTTTAARAAATCATACTTCTATAGCACCTAATTTAACCTTTAATTCTCATA---TT 3762
LR S LRSS 22222222 2R 2RI EE L AT EETEEEEIEE TEE R SRR B R X W ek h * N
Patient 6 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 9 ARTGCTACTTTTTTAGATTTGTATTATGAGATGRAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 10 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 5 AATGCTACTTTTTTAGATTTGTATTATGAGATGARTCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 4 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 7 AATGCTACTTTTTTAGATTTGTATTATGAGATGARTCTTATTCAAGAGT CTATTAAGTCT 3837
Patient 2 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Pazient 1 AATGCTACTTTTTTAGATCTGTATTATGAARATGRATGTTATTCAGGAATCTATTAAATCT 3822
Pacient 8 AATGCTACTTTTTTAGATCTGTATTATGAAATGAATGTTATTCAGGAATCTATTAAATCT 3822
ERKKARKRKRA KRR EINN KL AANARAAARY AARAAN AR Ak dkd dd dhhhkbkdr wux
Patient 6 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 9 TTGAATAATAGTTATATCAATCTTAAAGATATAGCGTACATATGAAATGTATGTAAAATGG 3897
Patient 10 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 5 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 4 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 7 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 2 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 1 TTGAACAGTAGTTTTATTAATCTTAAAGAAATAGGTACTTATGAAATGTATGTTAAATGE 3882
Patient 8 TTGAACAGTAGTTTTATTAATCTTAAAGAAATAGGTACTTATGAAATGTATGTTAAATGG 3882
khkhkk h dhkdkhkdk wkdk khkhkkhhhkkhhkh dhdkkkkkohkdr kA kkkh kA bk k bt kkkkkow
Patient & CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 9 CCTTGGTATGTTTGGCTACTAATTTCTTTITCATTIATAATATTCCTTGTATTGCTCTTT 3957
Patient 10 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 5 CCTTGGTATGTTTGGCTACTAATTTCTITTTCATTIATAATATTCCTTGTATTGCTCTTT 3957
Patient 4 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 7 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 2 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATITATAATATTCCTTGTATTGCTCTTT 3957
Patient 1 CCTTGGTACATTTGGTTGTTAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTC 3942
Patient 8 CCTTGGTACATTTGGTTGTTAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTC 3942
NN NN kY W RN N HRR KA AFREANY kX wkx ok * *K Xk
Patient 6 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 9 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 10 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTITTAGTAAATGTCATAATTGTTGT 4017
Patient 5 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 4 TTTATATGTTGTTGTACTGGTTGTGCTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 7 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 2 TTTATATGTTGTTGTACTGGTTGTGETTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 1 TTTATATGCTGCTGTACTGGTTGTGGTTCAGCATGTTTTAGTAAATGTCATAATTGTTGT 4002
Patient 8 TTTATATGCTGCTGTACTGGTTGTGGTTCAGCATGTTTTAGTAAATGTCATAATTGTTGT 4002
HEAEEEAR XX AT REERNRARY AANARRNARR AR A A ANk h
Patient 6 GATGAGTATGGTGGTCATCATGATTTTGTTATCARAACATCTCATGATGATTAG 4071
Patient 9 GATGAGTATGGTGGTCATCATGATTTTGTTATCAARACATCTCATGATGATTAG 4071
Patient 10 GATGAGTATGGTGGTCATCATGATTTTGTTATCAARACATCTCATGATGATTAG 4071
Patient 5 GATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCTCATGATGATTAG 4071
Patient 4 GATGAGTATGGTGGTCATCATGATTTTGTTATCARAACATCTCATGATGATTAG 4071
Patient 7 GATGAGTATGGTGGTCATCATGATTTTCTTATCAAAACATCTCATGATGATTAG 4071
Patient 2 GATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCTCATGATGATTAG 4071
Patient 1 GATGAGTATGGGGGTCACAATGATTTTGTTATTAAAGCATCTCATGATGATTAG 4056
Patient B GATGAGTATGGGGGTCACAATGATTTTGTTATTAAAGCATCTCATGATGATTAG 4056

drkhhRhhhkhk® Fhrkw Tkkhhhdkkhhhdh whkdk hhkh AR A Ak h ARy
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Fig. 14. Multiple alignment of the nucleocapsid genes of CoV-HKU1 from patients 1,2, 4, 5, 6, 7,8, 9, and 10.

Patient 4 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 6 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGARGCTCCTCTGGAAATCGTTCAGGA 60
Patient 7 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 9 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 10 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 2 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient § ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGRAATCGTTCAGGA 60
Patient 1 ATGTCTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 8 ATGTCTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
bbbk bk hbbbbhkhkdtr Fhhd bbbk bbb hdbdr bbb rhddrrrhbhbhdad
Patient 4 ATCCTCAAGAAAACTTCTTGGGCTGACCAAT CTGAACGAARATTACCAAACCTTTAATAGA 120
Patient 6 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAARCGAAATTACCAARCCTTTAATAGA 120
Patient 7 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAACGAAATTACCARACCTTTAATAGA 120
Patient 9 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAACGARATTACCAAACCTTTAATAGA 120
Patient 10 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGARCGAAATTACCAAACCTTTAATAGA 120
Patient 2 ATCCTCAAGRAAACTTCTTGGGCTGACCAATCTGAGCGARATTACCAAACCTTTAATAGA 120
Patient 5 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAGCGAAATTACCARACCTTTAATAGA 120
Patient 1 ATCCTCAAGARARACTTCTTGGGTTGACCAATCTGAGCGARGCCATCAAACCTATARTAGA 120
Patient 8 ATCCTCAAGAAAACTTCTTGGGTTGACCAATCTGAGCCARGCCATCAAACCTATAATAGA 120
FhkhkhhkhkhkhbdrhkbhkbhhkRhkor Aok rArrrredr FRXE * AR IEHRE AT XETXN
Patient 4 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAARGGARATACTATCCCA 180
Patient 6 GGCAGARAAACCCAACCTAARATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 7 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 9 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 10 GGCAGAAARACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 2 GGCAGAAARACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGARATACTATCCCA 180
Patient 5 GGCAGARAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 1 GGCAGAAAACCCCAACCCAAATTCACTGTGTCTACTCAACCACAAGGAAACCCTATCCCA 180
Patient 8 GGCAGAAAACCCCAACCAARATTCACTGTGTCTACTCARCCACAAGGAAACCCTATCCCA 180
Trrhkkkrh wkrhhbk khddr bbbk bbb bbb r o d bbb drdrdrdedr o
Patient 4 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAARAGGTAGAGACTTTAAATTITTCA 240
Patient 6 CATTATTCCTGEGTTCTCCGGGATCACTCAATTTCAAAAAGGTAGAGACTTTARATTTTCA 240
Patient 7 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCARARAGGTAGAGACTTTAARTTITTCA 240
Patient 9 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAARAGGTAGAGACTTTAAATTTTCA 240
Patient 10 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAARAGGTAGAGACTTTAAATTITTCA 240
Patient 2 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAAAAGGTAGAGACTTTAAATTTTCA 240
Patient § CATTATTCCTGGTTCTCCGGGATCACTCAATTTCARAAAGGTAGAGACTTTARATTITTCA 240
Patient 1 CATTATTCCTGGTTCTCTGGGATTACCCAATTTCARARAGGTAGAGACTTTARATTTCCA 240
Patient 8 CATTATTCCTGGTTCTCTGGGATTACCCRATTTCARARAGGTAGAGACTTTAAARTTTCCA 240
kbbb brhbhhd hhkhrk Ik Fhhrkkbbbbhdbrbbbddbbdhdrrrhbhdr *r
Patient 4 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 6 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 7 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGE 300
Patient 9 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 10 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 2 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient S GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 1 GATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAGCAAAAGGATATTGE 300
Patient 8 GATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAGCAAAAGGATATTGG 300
Sk d bbbk Fhbhdbirrbr ik bk dhhkh bk hdrr bbb hhdr
Patient 4 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACARAAGCAGTTGTTACCG 360
Patient 6 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACARARAGCAGTTGTTACCG 360
Patient 7 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACARAAGCAGTTGTTACCG 360
Patient 9 TATAGACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 10 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 2 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACARARGCAGTTGTTACCG 360
Patient § TATAGACACAGCCGGCGTTCTTTTAARACAGCTGATGGTCAACAABAGCAGTTGTTACCG 360
Patient 1 TATARACACAACCGGCGTTCTTTTARRACAGCTGATGGTCAACAAAAGCAGTTGTTACCA 360
Patient 8 TATAAACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCA 360
LA R 2L B EAs el d s 2 R R R S R S R Y SRR R 4
Patient 4 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 6 AGATGGTATTTCTACTATCTCGETACCGECCCATATGCCAATGCATCCTATGGTGAATCE 420
Patient 7 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 9 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 10 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 2 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 5 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGARTCC 420
Patient 1 AGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCATCCTATGGTGATGCC 420
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patient 8 AGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCATCCTATGGTGATGCC 420

TR T A F IR FRREEIRINT bbby khkkkddddd & khkdrbbdrbdddr **

Patient 4 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
patient 6 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 7 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 9 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 10 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 2 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 5 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 1 CACGAAGGTATCTTCTGGGTCGCTAGTCACCAAGCTGACACTTCTATTCCCTCCGATGTT 480
Patient 8 CACGAAGGTATCTTCTGGGTCGCTAGTCACCAAGCTGATACTTCTATTCCCTCCGATGTT 480
FORETERE KRN REEAFF Kk kk RAA R A A I AN A AT AR R R R AF kA RFFRFFTRARSF
Patient 4 TCETCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
patient 6 TCGTCAAGGGATCCTACTACTCAAGAARGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 7 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGCTTTCCGCCTGGTACGATT 540
Patient 9 TCGTCAAGGGATCCTACTACTCAAGARGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 10 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 2 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 5 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTACGCTTTCCEGCCTGGTACGATT 540
Patient 1 TCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTTCGCCTGGTACGATT 540
Patient 8 TCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTTCGCCTGGTACGATT 540
FEE FFAkIA I I AANKI A A XF T I AT TR r kb hrrhd FhdkAr bt rkok s
Patient 4 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 6 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 7 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 9 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 10 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 2 TTGCCTCARGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 5 TTGCCTCAAGGCTATTATGTTGAAGECTCAGGAAGCTCTGCTTCTAATAGTCGACCAGGT 600
Patient 1 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGCCGGCCAGGT 600
Patient 8 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGCCGGCCAGGT 600
A2 AR SRS R RSR R Rttt iRl R NS LSS
Patient 4 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 6 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGARAGTAARTTCTAATTTT 660
Patient 7 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 9 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCCAATTTT 660
Patient 10 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 6690
Patient 2 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTARGTAGAAGTAATTCTAATTTT 660
Patient 5 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 1 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 8 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
LRI R I T TR AT R Ty
Patient 4 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 6 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 7 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTIGTTTTA 720
Patient 9 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 10 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 2 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATCGCTRATCTTGTTTTA 720
Patient 5 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATCGCTAATCTTGTTTTA 720
Patient 1 AGACATTCTGATTCTATAGTGAAACCTGATATGGCTGATGAGATTGCTAGTCTTGTCTTG 720
Patient 8 AGACATTCTGATTCTATAGTGAAACCTGATATGGCTGATGAGATTGCTAGTCTTGTCTTA 720
FEAFETRE EARXETRRARN REERRNEF I FTARRAANIATAN EXXN XXHAXT X H
Patient 4 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATT 780
Patient 6 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATT 780
Patient 7 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCARGGAAATT 780
Patient 9 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATT 780
Patient 10 GCCAAGCTTGGTARAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATT 780
Patient 2 GCCAAGCTTGGTAAAGATTCTAAACCT CAGCAAGTCACTAAGCARAATGCCAAGGARATC 780
Patient S GCCARGCTTGGTAAAGATTCTAAACCTCAGCAAGTCACTAAGCARAATGCCAAGGAAATC 780
Patient 1 GCCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTTACCAAGCAAAATGCTAAGGARATT 780
Patient 8 GCCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTTACCAAGCAAAATGCTAAGGARATT 780
Bk hkh kb hh ko khdh hkkkkkhkkkhk ok khk ok ok ok kkkk Ak k Ak h kA kS
Patient 4 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 6 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 7 AGGCATAAAATTTTAACAAAACCTCGCCAARAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 9 AGGCATAARATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 10 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 2 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 5 AGGCATAARATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
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Patient 1 AGGCATAAAATTTTAATGAAACCTCGCCAAARGCGRACTCCTRATARATTTTGTAATGTT 840
Patient AGGCATAAAATTTTAATGAAACCTCGCCARAAGCGRACTCCTAATARATTTTGTAATGTT 840

FRERTFFNEIIR T IN AT A IANI R RN IR T RN AT IR AR ARk hhd b bbbk y

@

Patient 4 CARACAGTGTTTTGGTAAARGAGGACCTTCTCAARATTTTGGTAATGCTGARATGTTAAAG 900
Patient 6 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGARATGTTAAAG 900
Patient 7 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGAAATGTTAAAG 900
Patient 9 CAACAGTGTTTTGGTAAARGAGGACCTTCTCAAAATTTTGGTAATGCTGAAATGTTARAG 900
Patient 10 CAACAGTGTTTTGGTAAARGAGGACCTTCTCAARATTTTGGTAATGCTGAAATGTTAAAG 900
Patient 2 CAACAGTGTTTTGGTAAARGAGGACCTTCTCAARATTTTGGTAATGCTGARATGTTAAAG 900
Patient 5 CAACAGTGTTTTGGTAAARGAGGACCTTCTCRAAAATTTTGGTAATGCTGARATGTTARAG 900
Patient 1 CAACAGTGTTTTGGTARARGAGGACCGCTCCAARACTTTGGTAATTCTGARATGTTAAAG 900
Patient 8 CAACAGTGTTTTGGTAAARGAGGACCGCTCCAARACTTTGGTAATTCTGARATGTTARAG 900
LR RS R R 2 L S R RS SR S TR dhkhkk hkdhhhkhdh khkkhk bbb bhbdrd
Patient 4 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 6 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 7 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient g CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 10 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 2 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 5 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 1 CTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGAATTAGCCCCTACACCAGETGCT 960
Patient 8 CTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGAATTAGCTCCTACACCAGGTGCT 960
AREXXETTTXERAFATEERT AARERT AT RTRARY FRhdrhbrdr whvkb bbbk bbb rd
Patient 4 TTTTTCTTTGGTTCTARATTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 6 TTTTTCTTTGGTTCTAAATTAGACTTGGTTARAAGRGATTCCGAGGCTGACTCACCTGTT 1020
Patient 7 TTTTTCTTTGGTTCTAAATTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 9 TTTTTCTTTGGTTCTAAATTAGACTTGGT TARAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 10 TTTTTCTTTGGTTCTAAATTAGACTTGGTTAAAAGARGATTCCGAGGCTGACTCACCTGTT 1020
Patient 2 TTTTTCTTTGGTTCTAAATTAGACTTGGTTAAAAGAGATTCCGAGCCTGACTCACCTGTT 1020
Patient 5 TTTTTCTTTGGTTCTAAATTAGACTTGGTTARARGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 1 TTTTTCTTTGGCTCTAAATTAGAGTTGTTTAAARGAGACTCTGATGCTGATTCACCTTCT 1020
Patient 8 TTTTTCTTTGGCTCTARATTAGAGTTGTTTAAAAGAGACTCTGATGCTGATTCACCTTCT 1020
whkkrer R wkk khkkdkkdh kbt A Rk d kA AR A A kAN AE Ak wAw ok Ak k *
Patient 4 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient § AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 7 ARAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 9 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 10 ARAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 2 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 5 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 1 AAAGACACTTTTGAACTTCGTTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCTGGT 1080
Patient B8 AAAGACACTTTTGAACTTCGTTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCTGGT 1080
XREXXXYE FARKT PRI AR AN RN ARAREAN AN RR RN ARk bbbk *v
Patient 4 TTTGAGACAATTATGAAAGTTCTTGAAGAGAATTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient & TTTGAGACAATTATGAAAGTTCTTGAAGAGAATTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 7 TTTGAGACAATTATGAAAGTTCTTGAAGAGAATTTAARTGCTTATGTTAATTCTAATCAG 1140
Patient 9 TTTGAGACAATTATGARAGTTCTTGAAGAGAACTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 10 TTTGAGACAATTATGAAAGTTCTTGAAGAGAACTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 2 TTTGAGACAATTATGAAAGTTCTTGAAGAGAATTTAAATGCTTACGTTAATTCTAATCAG 1140
Patient § TTTGAGACAATTATGAAAGTTCTTGAAGAGAATTTAAATGCTTACGTTAATTCTAATCAG 1140
Patient 1 TTTGAGACAATTATGAARAGTTCTTAAAGAGAATTTAGATGCTTATGTTAATTCTAATCAG 1140
Patient 8 TTTGAGACAATTATGAAACTTCTTARAGAGAATTTAGATGCTTATGTTAATTCTAATCAG 1140
Sk ko kwh kA Ak kA dhrhd ok rdhhddr wkd hrhwhhd Ahkhrh bbb hd
Patient 4 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 6 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 7 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 9 ARACACTGATTCTGATTCGTTGAGTTCTARACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 10 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 2 RACACTGATTCTGATTCGTTGAGTTCTAARCCTCAGCGTARAAGAGGTGTTAAACAATTA 1200
Patient 5 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 1 AACACTGTTTCTGGTTCGCTGAGTCCTAAACCTCAGCGTAAAAGAGGTGTTAAACAATCA 1200
Patient 8 AACACTGTTTCTGGTTCGCTGAGTCCTAAACCTCAGCGTARAAGAGGTGTTAAACAATCA 1200
MANTEEET FXARE AANE ARARY KRN RN AR TR AN AR r b W
Patient 4 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 6 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 7 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 9 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 10 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATCATTTT 1260
Patient 2 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
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Patient 5 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCARATGATTTT 1260
Patient 1 CCTGAATCGTTTGACTCTCTTAATTTAAGTGCTGATACTCAGCACATTTCAAATGATTTT 1260
Patient 8 CCTGAATCGTTTGACTCTCTTAATTTAAGTGCTGATACTCAGCACATTTCARATGATTTT 1260
** kk* LA A A2 S IR X TS S ESS SRS S Hhh ke h TRkt w sk kodkkowri
Patient 4 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 6 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTIGTT 1320
Patient 7 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 9 ACTCCTGAGGATCATAGTTTACT TGCTACTCTTGACGATCCTTATGTAGRAGACTCTGTT 1320
Patient 10 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 2 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
Patient 5 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGRAGACTCTGTT 1320
Patient 1 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATY CTTATGTAGAAGACTCTGTT 132 o]
Patient 8 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
kbbb bk kb khk kbbb dbdd kohd hdkdehkd ke hdkdkh k&
Patient 4 GCTTAA 1326
Patient 6 GCTTAA 1326
Patient 7 GCTTAA 1326
Patient ‘9 GCTTAA 1326
Patient 10 GCTTAA 1326
Patient 2 GCTTAA 1326
Patient 5 GCTTAA 1326
Patient 1 GCTTAA 1326
Patient 8 GCTTAA 1326

LEE R XX
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HUMAN VIRUS CAUSING RESPIRATORY
TRACT INFECTION AND USES THEREOF

This is a continuation-in-part application of U.S. patent
application Ser. No. 10/895,064 filed Jul. 21, 2004, which is
incorporated by reference in its entirety.

SEQUENCE LISTING

The instant application contains a “lengthy” Sequence
Listing which has been submitted via CD-R in lieu of a
printed paper copy, and is hereby incorporated by reference
in its entirety. Said CD-R, recorded on Mar. 21, 2005, are
labeled “CRF”, “Copy 17 and “Copy 2”, respectively, and
each contains only one identical 2.84 MB file
(V0690044 .APP).

1. INTRODUCTION

The present invention relates to a novel virus causing
respiratory tract infection in humans [“coronavirus-HKU1
(CoV-HKU1)”]. Phylogenetic analysis has revealed that the
CoV-HKUI is a new group 2 coronavirus, which has, at
least, two (2) genotypes, A and B. The present invention
relates to nucleotide sequences comprising the complete
genomic sequences of the CoV-HKU1. The invention fur-
ther relates to nucleotide sequences comprising a portion of
the genomic sequences of the CoV-HKUI. The invention
also relates to the deduced amino acid sequences of the
complete genomes of the CoV-HKU1. The invention further
relates to the nucleic acids and peptides encoded by and/or
derived from these sequences and their use in diagnostic
methods and therapeutic methods, such as for immunogens.
The invention further encompasses chimeric or recombinant
viruses encoded by said nucleotide sequences and antibodies
directed against polypeptides encoded by the nucleotide
sequence. Furthermore, the invention relates to vaccine
preparations comprising the CoV-HKU1 recombinant and
chimeric forms of said virus as well as protein extracts and
subunits of said virus.

2. BACKGROUND OF THE INVENTION

Since no microbiological cause has been identified in a
significant proportion of patients with respiratory tract infec-
tions (Macfarlane, J. T. et al., 1993, Prospective study of
aetiology and outcome of adult lower-respiratory-tract infec-
tions in the community, Lancet 341:511-514; Ruiz, M., S. et
al., 1990, Etiology of community-acquired pneumonia:
impact of age, comorbidity, and severity, Am. J. Respir. Crit.
Care Med. 160:397-405), research has been conducted to
identify possible novel agent(s). Of the three novel agents
identified in the recent three years, including human metap-
neumovirus (Van den Hoogen, et al., 2001, A newly discov-
ered human pneumovirus isolated from young children with
respiratory tract disease, Nat. Med. 7:719-724), Severe
Acute Respiratory Syndrome (SARS) coronavirus (SARS-
CoV) (Peiris, J. S. et al., 2003, Coronavirus as a possible
cause of severe acute respiratory syndrome, Lancet 361:
1319-1325) and human coronavirus NL63 (HCoV-NL63)
(Fouchier, R. A. et al, 2004, A previously undescribed
coronavirus associated with respiratory disease in humans,
Proc. Natl. Acad. Sci. USA. 101:6212-6216; van der Hoek,
et al., 2004, Identification of a new human coronavirus, Nat.
Med. 10:368-373), two were coronaviruses. Coronaviruses
possess the largest genome of about 30 kb among all RNA

20

40

45

2

viruses. As a result of the unique mechanism of viral
replication, coronaviruses have a high frequency of recom-
bination.

Based on genotypic and serological characterization,
coronaviruses were divided into three distinct groups, with
human coronavirus 229E (HCoV-229E) being a group 1
coronavirus and HCoV-OC43 a group 2 coronavirus (Lai,
M. M. et al., 1997, The molecular biology of coronaviruses,
Adv. Virus Res. 48:1-100). They account for 5-30% of
human respiratory tract infections. In late 2002 and 2003,
the epidemic caused by SARS-CoV affected over 8000
people with 750 deaths (for example, Peiris, J. S. et al., 2003,
Clinical progression and viral load in a community outbreak
of coronavirus-associated SARS pneumonia: a prospective
study, Lancet 361:1767-1772). We have also reported the
isolation of SARS-CoV-like viruses from Himalayan palm
civets, which suggested that animals could be the reservoir
for the ancestor of SARS-CoV (Guan, Y. et al.,, 2003,
Isolation and characterization of viruses related to the SARS
coronavirus from animals in southern China, Science 302:
276-278). On the basis of genome analysis, SARS-CoV
belongs to a fourth group of coronavirus, or alternatively, a
distant relative of group 2 coronaviruses (Eickmann, M. et
al., 2003, Phylogeny of the SARS coronavirus, Science
302:1504-1505; Marra, M. A. et al., 2003, The Genome
sequence of the SARS-associated coronavirus, Science 300:
1399-1404; Rota, P. A. et al., 2003, Characterization of a
novel coronavirus associated with severe acute respiratory
syndrome, Science 300:1394-1399; Snijder, E. I. et al.,
2003, Unique and conserved features of genome and pro-
teome of SARS-coronavirus, an early split-off from the
coronavirus group 2 lineage, J. Mol Biol. 331:991-1004;
Yeh, S. H. et al., 2004, Characterization of severe acute
respiratory syndrome coronavirus genomes in Taiwan:
molecular epidemiology and genome evolution, Proc. Natl.
Acad. Sci. USA. 101:2542-2547). Recently, a novel group 1
human coronavirus associated with respiratory tract infec-
tions, HCoV-NL63, has been discovered, and its genome
sequenced (37).

In January, 2004, a 71-year-old Chinese man was admit-
ted to hospital because of fever and chills for two days
associated with sore throat, rhinorrhoea, productive cough
with purulent sputum, headache and nausea. He had history
of pulmonary tuberculosis more than 40 years ago compli-
cated by cicatrization of right upper lobe and bronchiectasis
with chronic Pseudomonas aeruginosa colonization of air-
ways. He was a chronic smoker and also had chronic
obstructive airway disease, hyperlipidemia, and asymptom-
atic abdominal aortic aneurysm. He had just returned from
Shenzhen of China three days before admission. During his
three-day trip to Shenzhen, he had no history of contact with
or consumption of wild animals. On admission, his oral
temperature was 37.6° C. Physical examination showed
tracheal deviation to the right and inspiratory crackles over
the anterior left lower zone. His haemoglobin level was 14.7
g/dL, total white cell count 12.1x10°/L, with neutrophil
9.7x10%/L, lymphocyte 1.6x10°/L and monocyte 0.5x10°/L,
and plate count 303x10°/L. His liver and renal function tests
were within normal limits. Chest radiograph showed right
upper lobe collapse and new patchy infiltrates over the left
lower zone. Blood culture was performed. Empirical oral
amoxicillin/clavulanate and azithromycin were commenced.
Nasopharyngeal aspirates for direct antigen detection for
respiratory viruses, RT-PCR for influenza A virus, human
metapneumovirus and SARS-CoV, and viral cultures were
negative. Sputum for bacterial culture only recovered P,
aeruginosa. Sputum for mycobacterial culture was negative.
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Blood culture was negative. Paired sera for antibodies
against Mycoplasma, Chlamydia, Legionella, and SARS-
CoV did not show any rise in antibody titres. His fever
subsided two days after admission. His cough improved and
he was discharged after five days of hospitalization. Amox-
icillin/clavulanate and azithromycin were continued for a
total of seven days. The present inventors were the group
involved in the investigation of this patient. All tests for
identifying commonly recognized viruses and bacteria were
negative in these patients. The etiologic agent responsible
for this disease was not known until the complete genome of
CoV-HKU1 from this patient by the present inventors as
disclosed herein. Further studies disclosed herein have
revealed that CoV-HKU1 is a human coronavirus and there
are, at least, two (2) genotypes, A and B, within CoV-HKU1.
The invention is useful in both clinical and scientific
research applications.

3. SUMMARY OF INVENTION

The present invention is based upon the inventor’s com-
plete genome sequencing of a novel virus (“CoV-HKU1”)
causing pneumonia in humans. The virus was first discov-
ered from a patient suffering from pneumonia in Hong
Kong. The virus is a single-stranded RNA virus of positive
polarity which belongs to the order, Nidovirales, of the
family, Coronaviridae. Further studies based on prospec-
tively collected nasopharyngeal aspirates (NPAs) from
patients with community-acquired pneumonia during a
12-month period, have revealed that there are, at least, two
(2) genotypes for CoV-HKU1. Accordingly, the invention
relates to CoV-HKUT1 that phylogenetically relates to known
members of Coronaviridae and specifically belongs to group
2 coronavirus. In a specific embodiment, the invention
provides complete genomic sequences of two (2) genotypes
of CoV-HKU1. In a preferred embodiment, the virus com-
prises a nucleotide sequence of SEQ ID NO:1, 3, 2919,
2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936,
2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954,
2956, 2958, 2960, 2962, 2964 and/or 2966. In another
specific embodiment, the invention provides nucleic acids
isolated from the virus. The virus preferably comprises a
nucleotide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922,
2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958,
2960, 2962, 2964 and/or 2966, in its genome. In a specific
embodiment, the present invention provides isolated nucleic
acid molecules comprising or, alternatively, consisting of the
nucleotide sequence of SEQ 1D NO:1, 2920, 2922, 2924,
2926, 2928, 2930, 2932, or 2934, a complement thereof or
a portion thereof, preferably at least 5, 10, 15, 20, 25, 30, 35,
40, 45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550,
600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500,
1,550, 1,600, 1,650, 1,700, 1,750, 1,800, 1,850, 1,900,
1,950, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600,
2,700, or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:1, 2920, 2922, 2924, 2926, 2928,
2930, 2932, or 2934, or a complement thereof. In another
specific embodiment, the present invention provides isolated
nucleic acid molecules comprising or, alternatively, consist-
ing of the nucleotide sequence of SEQ ID NO:3 or 2919, a
complement thereof or a portion thereof, preferably at least
5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900,
950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000, 3,000, 4,000,
5,000, 6,000, 7,000, 8,000, 9,000, 10,000, 11,000, 12,000,
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13,000, 14,000, 15,000, 16,000, 17,000, 18,000, 19,000,
20,000, 21,000, 22,000, 23,000, 24,000, 25,000, 26,000,
27,000, 28,000, 29,000 or more contiguous nucleotides of
the nucleotide sequence of SEQ ID NO:3, or 2919, or a
complement thereof. In yet another specific embodiment, the
present invention provides isolated nucleic acid molecules
comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:2936, 2938, 2940, 2942, 2944,
2946, 2948, or 2950, a complement thereof, or a portion
thereof, preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45,
100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1000, 1,050, 1,100, 1,150,
1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500, 1,550,
1,600, 1,650, 1,700, 1,750, 1,800, 1,850, 1,900, 1,950,
2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700,
2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500,
3,600, 3,700, 3,800, 3,900, 4,000, or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:2936,
2938, 2940, 2942, 2944, 2946, 2948, or 2950, or a comple-
ment thereof. In yet another specific embodiment, the
present invention provides isolated nucleic acid molecules
comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:2952, 2954, 2956, 2958, 2960,
2962, 2964, or 2966, a complement thereof, or a portion
thereof, preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45,
100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, 1,250, 1,300, or more contiguous nucleotides of the
nucleotide sequence of SEQ ID NO:2952, 2954, 2956, 2958,
2960, 2962, 2964, or 2966, or a complement thereof. Fur-
thermore, in another specific embodiment, the invention
provides isolated nucleic acid molecules which hybridize
under stringent conditions, as defined herein, to a nucleic
acid molecule having the sequence of SEQ ID NO:1, 3,
2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952,
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or a
complement thereof. In preferred embodiments, such
nucleic acid molecules encode amino acid sequences that
have biological activities exhibited by the polypeptides
encoded by the nucleotide sequence of SEQ ID NO:1, 3,
2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952,
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966. In another
specific embodiment, the invention provides isolated
polypeptides or proteins that are encoded by a nucleic acid
molecule comprising or, alternatively consisting of a nucle-
otide sequence that is at least 5, 10, 15, 20, 23, 30, 33, 40,
45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600,
650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500,
1,550, 1,600, 1,650, 1,700, 1,750, 1,800, 1,850, 1,900,
1,950, 2,000, 2,100, 2.200, 2,300, 2,400, 2,500, 2,600,
2,700, or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:1, 2920, 2922, 2924, 2926, 2928,
2930, 2932, or 2934, or a complement thereof. In yet another
specific embodiment, the invention provides isolated
polypeptides or proteins that are encoded by a nucleic acid
molecule comprising or, alternatively consisting of a nucle-
otide sequence that is at least 5, 10, 15, 20, 25, 30, 33, 40,
45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600,
650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500,
1,550, 1,600, 1,650, 1,700, 1,750, 1,800, 1,850, 1,900,
1,950, 2,000, 2,100, 2.200, 2,300, 2,400, 2,500, 2,600,
2,700, 2,800, 2,900, 3.000, 3,100, 3,200, 3,300, 3,400,
3,500, 3,600, 3,700, 3,800, 3,900, 4,000, or more contiguous
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nucleotides of the nucleotide sequence of SEQ ID NO:2936,
2938, 2940, 2942, 2944, 2946, 2948, or 2950, or a comple-
ment thereof. In yet another specific embodiment, the inven-
tion provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence that is at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950,
1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, or more
contiguous nucleotides of the nucleotide sequence of SEQ
ID NO:2952, 2954, 2956, 2958, 2960, 2962, 2964, or 2966,
a complement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides or proteins that
are encoded by a nucleic acid molecule comprising or,
alternatively consisting of a nucleotide sequence that is at
least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850,
900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000, 3,000,
4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000, 11,000,
12,000, 13,000, 14,000, 15,000, 16,000, 17,000, 18,000,
19,000, 20,000, 21,000, 22,000, 23,000, 24,000, 25,000,
26,000, 27,000, 28,000, 29,000 or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:3 or 2919,
or a complement thereof. The polypeptides or proteins
include those having the amino acid sequences of SEQ ID
NO:2, 34-2918 shown in FIGS. 2 and 3, and SEQ ID
NOS:2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935,
2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953,
2955, 2957, 2959, 2961, 2963, 2965, 2967, and 2970-4236
shown in FIG. 9. The invention further provides proteins or
polypeptides that are isolated from the CoV-HKUI, includ-
ing viral proteins isolated from cells infected with the virus
but not present in comparable uninfected cells. The polypep-
tides or the proteins of the present invention preferably have
a biological activity of the protein (including antigenicity
and/or immunogenicity) encoded by the nucleotide
sequence that is at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100,
150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200,
1,250, 1,300, 1,350, 1,400, 1,450, 1,500, 1,550, 1,600,
1,650, 1,700, 1,750, 1,800, 1,850, 1,900, 1,950, 2,000,
2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700, or more
contiguous nucleotides of the nucleotide sequence of SEQ
ID NO:1, 2920, 2922, 2924, 2926, 2928, 2930, 2932, ot
2934. In another embodiment, the polypeptides or the pro-
teins of the present invention have a biological activity of the
protein (including antigenicity and/or immunogenicity)
encoded by a nucleotide sequence that is at least 5, 10, 15,
20, 25, 30. 35, 40, 45, 100, 150, 200, 250, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, 1,250, 1,300, 1,350, 1,400,
1,450, 1,500, 1,550, 1,600, 1,650, 1,700, 1,750, 1,800,
1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300, 2,400,
2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200,
3,300, 3,400, 3,500. 3,600, 3,700, 3,800, 3,900, 4,000, or
more contiguous nucleotides of the nucleotide sequence of
SEQ 1D NO:2936, 2938, 2940, 2942, 2944, 2946, 2948, or
2950, or a complement thereof. Furthermore, in another
embodiment, the polypeptides or the proteins of the present
invention have a biological activity of the protein (including
antigenicity and/or immunogenicity) encoded by a nucle-
otide sequence that is at least 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, 1,250, 1,300, or more contiguous nucleotides of the
nucleotide sequence of SEQ ID N0:2952, 2954, 2956, 2958,
2960, 2962, 2964, or 2966. or a complement thereof. In
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other embodiments, the polypeptides or the proteins of the
present invention have a biological activity of the protein
(including antigenicity and/or immunogenicity) encoded by
a nucleotide sequence that is at least 5, 10, 15, 20, 25, 30, 35,
40, 45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600,
650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200, 2,000, 3.000, 4,000, 5,000, 6,000, 7,000,
8,000, 9,000, 10,000, 11,000, 12,000, 13,000, 14,000,
15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000,
29,000 or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:3 or 2919, or a complement
thereof.

In one aspect, the invention relates to the use of CoV-
HKUT1 for diagnostic methods. In a specific embodiment, the
invention provides a method of detecting in a biological
sample an antibody that immunospecifically binds to the
CoV-HKU1, or any proteins or polypeptides thereof. In
another specific embodiment, the invention provides a
method of detecting in a biological sample an antibody that
immunospecifically binds to the CoV-HKU1 -infected cells.
In yet another specific embodiment, the invention provides
a method of screening for an antibody that immunospecifi-
cally binds and neutralizes CoV-HKUI. Such an antibody is
useful for a passive immunization or immunotherapy of a
subject infected with CoV-HKUI.

The invention further relates to the use of the sequence
information of the isolated virus for diagnostic methods. In
a specific embodiment, the invention provides nucleic acid
molecules which are suitable for use as primers consisting of
or comprising the nucleotide sequence of SEQ ID NO:1, 3,
2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952,
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, a comple-
ment thereof, or at least a portion of the nucleotide sequence
thereof. In another specific embodiment, the invention pro-
vides nucleic acid molecules which are suitable for hybrid-
ization to CoV-HKU1 nucleic acid, including, but not lim-
ited to, as PCR primers, Reverse Transcriptase primers,
probes for Southern or Northern analysis or other nucleic
acid hybridization analysis for the detection of CoV-HKU1
nucleic acids, e.g., consisting of or comprising the nucle-
otide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924,
2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942,
2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960,
2962, 2964 and/or 2966, a complement thereof, or a portion
thereof.

The invention further provides antibodies that specifically
bind a polypeptide of the invention encoded by the nucle-
otide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924,
2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942,
2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960,
2962, 2964 and/or 2966, or a fragment thereof, including the
polypeptide having the amino acid sequence of SEQ ID
NO:2 or any one of SEQ ID NOS:34-2918 shown in FIGS.
2 and 3, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935,
2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953,
2955, 2957, 2959, 2961, 2963, 2965, 2967, and 2970-4236
shown in FIG. 9, or encoded by a nucleic acid comprising a
nucleotide sequence that hybridizes under stringent condi-
tions to the nucleotide sequence of SEQ ID NO:1, 3, 2919,
2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936,
2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954,
2956, 2958, 2960, 2962, 2964 and/or 2966, and/or any
CoV-HKUT1 epitope, having one or more biological activi-
ties of a polypeptide of the invention. The invention further
provides antibodies that specifically bind cells or tissues that
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are infected by CoV-HKUT. Such antibodies include, but are
not limited to polyclonal, monoclonal, bi-specific, multi-
specific, human, humanized, chimeric antibodies, single
chain antibodies, Fab fragments, F(ab'), fragments, disul-
fide-linked Fvs, intrabodies and fragments containing either
a VL or VH domain or even a complementary determining
region (CDR) that specifically binds to a polypeptide of the
invention.

In one embodiment, the invention provides methods for
detecting the presence, activity or expression of the CoV-
HKUT of the invention in a biological material, such as cells,
blood, saliva, urine, and so forth. The increased or decreased
activity or expression of the CoV-HKU] in a sample relative
to a control sample can be determined by contacting the
biological material with an agent which can detect directly
or indirectly the presence, activity or expression of the
CoV-HKUT. In a specific embodiment, the detecting agents
are the antibodies or nucleic acid molecules of the present
invention. Antibodies of the invention may also be used to
detect and/or treat other coronaviruses, such as Severe Acute
Respiratory Syndrome (“SARS”) viruses.

In another embodiment, the invention provides vaccine
preparations, comprising the CoV-HKU1 recombinant and
chimeric forms of said virus, or protein subunits of the virus.
In a specific embodiment, the present invention provides
methods of preparing recombinant or chimeric forms of
CoV-HKUI. In another specific invention, the vaccine
preparations of the present invention comprise a nucleic acid
or fragment of the CoV-HKUI, or nucleic acid molecules
having the sequence of SEQ ID NO:1, 3, 2919, 2920, 2922,
2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958,
2960, 2962, 2964 and/or 2966, or a fragment thereof. In
another embodiment, the invention provides vaccine prepa-
rations comprising one or more polypeptides isolated from
or produced from nucleic acid of CoV-HKU1. In a specific
embodiment, the vaccine preparations comprise a polypep-
tide of the invention encoded by the nucleotide sequence of
SEQIDNO:1,3,2919, 2920, 2922, 2924, 2926, 2928, 2930,
2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948,
2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or
2966, or a fragment thereof, including the polypeptides
having the amino acid sequences of SEQ ID NO:2 or any
one of SEQ ID NOS:34-2918, 2921, 2923, 2925, 2927,
2929, 2931, 2933, 2935, 2937, 2939, 2941, 2943, 2945,
2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963,
2965, 2967, and 2970-4236. Furthermore, the present inven-
tion provides methods for treating, ameliorating, managing
or preventing respiratory tract infections caused by CoV-
HKU1 by administering to a subject in need thereof the
anti-viral agents of the present invention, alone or in com-
bination with various anti-viral agents as well as adjuvants,
and/or other pharmaceutically acceptable excipients.

In another aspect, the present invention provides methods
for preventing or inhibiting, under a physiological condition,
binding to a host cell, or infection of a host cell, or
replication in a host cell, of CoV-HKU1 or a virus compris-
ing a nucleic acid molecule comprising the nucleotide
sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, or a complement thereof, by administer-
ing to the host cell the anti-viral agents of the present
invention, alone or in combination with other anti-viral
agents. In a specific embodiment, the anti-viral agent of the
invention includes the immunogenic preparations of the
invention or an antibody that immunospecifically binds
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CoV-HKU1 or any CoV-HKU1 epitope and/or neutralizes
CoV-HKUT1. In another specific embodiment, the anti-viral
agent is a polypeptide or protein of the present invention or
a nucleic acid molecule of the invention. In a specific
embodiment, the host cell is a mammalian cell, including a
cell of human, primates, cows, horses, sheep, pigs, fowl
(e.g., chickens), goats, cats, dogs, hamsters, mice and rats.
Preferably a host cell is a primate cell, and most preferably
a human cell. Furthermore, the present invention provides
pharmaceutical compositions comprising anti-viral agents of
the present invention and a pharmaceutically acceptable
carrier. The invention also provides kits containing a phar-
maceutical composition of the present invention.

3.1 Definitions

The term “an antibody or an antibody fragment that
immunospecifically binds a polypeptide of the invention” as
used herein refers to an antibody or a fragment thereof that
immunospecifically binds to the polypeptide encoded by the
nucleotide sequence of SEQ 1D NO:1, 3, 2919, 2920, 2922,
2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954. 2956, 2958,
2960, 2962, 2964 and/or 2966, or a fragment thereof, and
does not non-specifically bind to other polypeptides. An
antibody or a fragment thereof that immunospecifically
binds to the polypeptide of the invention may cross-react
with other antigens. Preferably, an antibody or a fragment
thereof that immunospecifically binds to a polypeptide of the
invention does not cross-react with other antigens. An anti-
body or a fragment thereof that immunospecifically binds to
the polypeptide of the invention, can be identified by, for
example, immunoassays or other techniques known to those
skilled in the art.

An “isolated” or “purified” peptide or protein is substan-
tially free of cellular material or other contaminating pro-
teins from the cell or tissue source from which the protein is
derived, or substantially free of chemical precursors or other
chemicals when chemically synthesized. The language “sub-
stantially free of cellular material” includes preparations of
a polypeptide/protein in which the polypeptide/protein is
separated from cellular components of the cells from which
it is isolated or recombinantly produced. Thus, a polypep-
tide/protein that is substantially free of cellular material
includes preparations of the polypeptide/protein having less
than about 30%, 20%, 10%, 5%, 2.5%, or 1%, (by dry
weight) of contaminating protein. When the polypeptide/
protein is recombinantly produced, it is also preferably
substantially free of culture medium, i.e., culture medium
represents less than about 20%, 10%, or 5% of the volume
of the protein preparation. When polypeptide/protein is
produced by chemical synthesis, it is preferably substan-
tially free of chemical precursors or other chemicals, i.e., it
is separated from chemical precursors or other chemicals
which are involved in the synthesis of the protein. Accord-
ingly, such preparations of the polypeptide/protein have less
than about 30%, 20%, 10%, 5% (by dry weight) of chemical
precursors or compounds other than polypeptide/protein
fragment of interest. In a preferred embodiment of the
present invention, polypeptides/proteins are isolated or puri-
fied.

An “isolated” nucleic acid molecule is one which is
separated from other nucleic acid molecules which are
present in the natural source of the nucleic acid molecule.
Moreover, an “isolated” nucleic acid molecule, such as a
¢DNA molecule, can be substantially free of other cellular
material, or culture medium when produced by recombinant
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techniques, or substantially free of chemical precursors or
other chemicals when chemically synthesized. In a preferred
embodiment of the invention, nucleic acid molecules encod-
ing polypeptides/proteins of the invention are isolated or
purified. The term “isolated” nucleic acid molecule does not
include a nucleic acid that is a member of a library that has
not been purified away from other library clones containing
other nucleic acid molecules.

The term “portion” or “fragment” as used herein refers to
a fragment of a nucleic acid molecule containing at least
about 10, 15, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900,
950, 1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, 1,350,
1,500, 2,000, 2,500, 3,000, 3,500, 4,000, 4,500, 5,000,
6,000, 7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000,
14,000, 15,000, 16,000, 17,000, 18,000, 19,000, 20,000,
21,000, 22,000, 23,000, 24,000, 25,000, 26,000, 27,000,
28,000, 29,000, or more contiguous nucleic acids in length
of the relevant nucleic acid molecule and having at least one
functional feature of the nucleic acid molecule (or the
encoded protein has one functional feature of the protein
encoded by the nucleic acid molecule); or a fragment of a
protein or a polypeptide containing at least 5, 10, 15, 20, 25,
30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90, 100, 120, 140,
160, 180, 200, 220, 240, 260, 280, 300, 320, 340, 360, 380,
400, 500, 600, 700, 800, 900, 1,000, 1,500, 2,000, 2,500,
3,000, 3,500, 4,000, 4,100, 4,200, 4,300, 4,350, 4,360,
4,370, 4,380 amino acid residues in length of the relevant
protein or polypeptide and having at least one functional
feature of the protein or polypeptide.

The term “having a biological activity of the protein” or
“having biological activities of the polypeptides of the
invention” refers to the characteristics of the polypeptides or
proteins having a common biological activity similar or
identical structural domain and/or having sufficient amino
acid identity to the polypeptide encoded by the nucleotide
sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, or the polypeptide having any one of the
amino acid sequences of SEQ ID NOS:2, 34-2918, 2921,
2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939,
2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957,
2959, 2961, 2963, 2965, 2967, and 2970-4236, or a comple-
ment thereof. Such common biological activities of the
polypeptides of the invention include antigenicity and
immunogenicity.

The term “under stringent condition” refers to hybridiza-
tion and washing conditions under which nucleotide
sequences having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, or at least 95% identity to each
other remain hybridized to each other. Such hybridization
conditions are described in, for example but not limited to,
Current Protocols in Molecular Biology, John Wiley & Sons,
N.Y. (1989), 6.3.1-6.3.6.; Basic Methods in Molecular Biol-
ogy, Elsevier Science Publishing Co., Inc., N.Y. (1986), pp.
75-78, and 84-87; and Molecular Cloning, Cold Spring
Harbor Laboratory, N.Y. (1982), pp. 387-389, and are well
known to those skilled in the art. A preferred, non-limiting
example of stringent hybridization conditions is hybridiza-
tion in 6x sodium chloride/sodium citrate (SSC), 0.5% SDS
at about 68° C. followed by one or more washes (e.g., about
5 to 30 min each) in 2xSSC, 0.5% SDS at room temperature.
Another preferred, non-limiting example of stringent
hybridization conditions is hybridization in 6xSSC at about
45° C. followed by one or more washes (e.g., about 5 to 30
min each) in 0.2xSSC, 0.1% SDS at about 45-65° C.
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The term “variant” as used herein refers either to a
naturally occurring genetic mutant of CoV-HKU!L or a
recombinantly prepared variation of CoV-HKU1 each of
which contain one or more mutations in its genome com-
pared to CoV-HKUI. The term “variant” may also refers
either to a naturally occurring variation of a given peptide or
a recombinantly prepared variation of a given peptide or
protein in which one or more amino acid residues have been
modified by amino acid substitution, addition, or deletion.

4. BRIEF DESCRIPTION OF FIGURES

FIG. 1 shows a partial DNA sequence (SEQ ID NO:1) and
its deduced amino acid sequence (SEQ 1D NO:2) obtained
from CoV-HKU1 that has 91% amino acid identity to the
RNA-dependent RNA polymerase protein of known Coro-

naviruses.

FIG. 2 shows the entire genomic DNA sequence (SEQ ID
NO:3) of the first isolate of CoV-HKU1 and its deduced
amino acid sequences therefrom in three frames. An asterisk
(*) indicates a stop codon which marks the end of a peptide.
The first-frame translation and amino acid sequences: SEQ
ID NOS:34-456; the second-frame translation and amino
acid sequences: SEQ 1D NOS:457-723; and the third-frame
translation and amino acid sequences: SEQ 1D NOS:724-
1318.

FIG. 3 shows the complement (SEQ ID NO:1319) of the
entire genomic DNA sequence (SEQ ID NO:3) of CoV-
HKU1 in 3'—5" orientation and its deduced amino acid
sequences therefrom in three frames. An asterisk (*) indi-
cates a stop codon which marks the end of a peptide. The
first-frame translation and amino acid sequences: SEQ ID
NOS:1319-1907; the second-frame translation and amino
acid sequences: SEQ 1D NO:1908-2453; and the third-frame
translation and amino acid sequences: SEQ ID NOS:2454-
2918.

FIG. 4 shows genome organization of CoV-HKU1. Over-
all organization of the 29926-nucleotide CoV-HKU!
genomic RNA. Predicted ORFs la and 1b, encoding the
nonstructural polyproteins (p28, p65 and nsp1-13) and those
encoding the hemagglutinin-esterase, spike, envelope, mem-
brane and nucleocapsid structural proteins are indicated.
Arrows indicate putative cleavage sites (with the corre-
sponding nucleotide positions) of the replicase polyprotein
encoded by ORF 1a and ORF 1b. ATR, PL17" and PL.27"°
represent the acidic tandem repeat and the two papain-like
proteases, respectively, in nspl.

FIG. 5A shows the phylogenetic analysis of the chymot-
rypsin like protease (3CLF™), RNA-dependent RNA poly-
merase (Pol), helicase, and hemagglutinin-esterase (HE);
and FIG. 5B shows that of the spike (S), envelope (E),
membrane (M), and nucleocapsid (N) proteins of CoV-
HKUL. The trees were constructed by the neighbor joining
method using the Jukes-Cantor correction and bootstrap
values were calculated from 1000 trees. A total of 303, 928,
595, 418, 1356, 75, 225 and 406 amino acid positions in
3CL#™, Pol, helicase, HE, S, E, M, and N, respectively, were
included in the analysis. The scale bar indicates the esti-
mated number of substitutions per 10 amino acids. HCoV-
229E: human coronavirus 229E; PEDV: porcine epidemic
diarrhea virus; PTGV: porcine transmissible gastroenteritis
virus; CCoV, canine enteric coronavirus; HCoV-NL63:
human coronavirus NL63; HCoV-OC43: human coronavi-
rus OC43; MHV: murine hepatitis virus; BCoV: bovine
coronavirus; SDAV: rat sialodacryoadnitis coronavirus;
ECoV: equine coronavirus NC99; PHEV: porcine hemag-
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glutinating encephalomyelitis virus; IBV: infectious bron-
chitis virus; SARS-CoV: SARS coronavirus.

FIG. 6 shows the spike protein of CoV-HKU1 (residues
7-336 of SEQ ID NO: 420) and those of other group 2
coronaviruses (SEQ ID NOS 21-26, respectively, in order of
appearance). The spike protein (1356 amino acids) of CoV-
HKUT1 is depicted by the horizontal bar [SS=N terminal
signal sequence (amino acid residues 1 to 13), HR1=heptad
repeat 1 (amino acid residues 982 to 1083), HR2=heptad
repeat 2 (amino acid residues 1250 to 1297),
TM=transmembrane domain (amino acid residues 1301 to
1323)], (the seven sequences below the horizontal bar dis-
close residues 752-766 of SEQ ID NO: 420 and SEQ ID
NOS 28-33, respectively, in order of appearance). Align-
ment of the N-terminal region important for receptor binding
(amino acid residues 1 to 330) and the region upstream to the
cleavage site between S1 and S2 of CoV-HKU1 and other
group 2 coronaviruses was generated with ClustalX 1.83.
Residues that match the CoV-HKUT exactly are boxed. The
three conserved regions (sites I, II, and III) for receptor
binding in MHV are shaded. The positions of the four
conserved amino acids important for receptor binding in
MHYV are indicated with arrows. (GenBank accession nos.
MHYV: P11224; BCoV: NP 150077, HCoV-OC43: NP
937950, SDAV: AAF97738; PHEV: AAL80031; ECoV:
AAQ67205).

FIG. 7 shows the sequential quantitative RT-PCR (closed
squares; copies/ml) for CoV-HKUI in nasopharyngeal aspi-
rates; and serum 1gG antibody titers against N protein of
CoV-HKUT1 (closed triangles).

FIG. 8 shows the Western blot analysis of purified recom-
binant CoV-HKU1 N protein antigen. Prominent immunore-
active protein bands of about 53 kDa (i.e., purified recom-
binant CoV-HKUT1 N protein) were detected by the Western
blot using the patient’s sera obtained during the second and
fourth weeks of the illness (lanes 2 and 3). Only very faint
bands were observed with the serum samples obtained from
the patient during the first week of the illness (lane 1) and
two healthy blood donors (lane 4 and 5), respectively.

FIG. 9 shows the entire genomic DNA sequence (SEQ ID
NO:2919) of CoV-HKUI and its deduced amino acid
sequences therefrom in three frames. An asterisk (*) indi-
cates a stop codon which marks the end of a peptide. The
first-frame translation and amino acid sequences: SEQ ID
NOS: 2970-3474; the second-frame translation and amino
acid sequences: SEQ ID NOS: 3475-3721; and the third-
frame translation and amino acid sequences: SEQ ID NOS:
3722-4236.

FIG. 10 shows arrangements of proteins in replicase
polyprotein in CoV-HKU! compared with those in HCoV-
0C43, BCoV, and MHV. Alignment of the AC domains of
HCoV-0C43 (SEQ ID NO: 4239), BCoV (SEQ ID NO:
4238), and MHV (SEQ ID NO: 4237) and the AC domains
and ATR (underlined) of CoV-HKU1 in the two patients
(SEQ ID NOS 4240 and 4241) was generated with ClustalX
1.83. AC domain=acidic domain, ATR=acidic tandem
repeat. (GenBank accession no. MHV: NC__001846; BCoV:
NC_003045; HCoV-OC43: AY585229).

FIG. 11 shows the multiple alignments of the replicase
genes of CoV-HKUI from patients 1 (SEQ ID NO: 2920
which encodes SEQ ID NO: 2921), 2 (SEQ ID NO: 2922
which encodes SEQ ID NO: 2923), 4 (SEQ ID NO: 2924
which encodes SEQ ID NO: 2925), 5 (SEQ ID NO: 4242
which encodes SEQ ID NO: 4243), 6 (SEQ ID NO: 2926
which encodes SEQ ID NO: 2927), 7 (SEQ ID NO: 2928
which encodes SEQ ID NO: 2929), 8 (SEQ ID NO: 2930
which encodes SEQ ID NO: 2931), 9 (SEQ ID NO: 2932
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which encodes SEQ 1D NO: 2933) and 10 (SEQ ID NO:
2934 which encodes SEQ ID NO: 2935).

FIG. 12 shows the chest radiographs of the two patients
who died of community acquired pneumonia associated with
CoV-HKU1. The chest radiograph of the first patient (FIG.
12A; patient no. 2 in Table 5) showed patchy airspace
shadows in both lungs with predominant involvement of the
lower zones. The chest radiograph of the second patient
(FIG. 12B; patient no. 10 in Table 5), with Luque instru-
mentation in situ, showed extensive airspace shadows in
both lungs with the middle zones more severely involved.

FIG. 13 shows the multiple alignments of the spike genes
of CoV-HKU1 from patients 1 (SEQ ID NO: 2936 which

encodes SEQ ID NO:
encodes SEQ ID NO:
encodes SEQ ID NO:
encodes SEQ ID NO:
encodes SEQ ID NO:
encodes SEQ 1D NO:
encodes SEQ 1D NO:

2937), 2 (SEQ ID NO:
2939), 4 (SEQ ID NO:
2941), 5 (SEQ ID NO:
4245), 6 (SEQ ID NO:
2943), 7 (SEQ ID NO:
2945), 8 (SEQ ID NO:
2947), 9 (SEQ ID NO:

2938 which
2940 which
4244 which
2942 which
2944 which
2946 which
2948 which

encodes SEQ ID NO: 2949) and 10 (SEQ ID NO: 2950
which encodes SEQ ID NO: 2951).

FIG. 14 shows the multiple alignments of the nucleo-
capsid genes of CoV-HKU1 from patients 1 (SEQ ID NO:
2952 which encodes SEQ ID NO: 2953), 2 (SEQ ID NO:
2954 which encodes SEQ ID NO: 2955), 4 (SEQ ID NO:
2956 which encodes SEQ ID NO: 2957), 5 (SEQ ID NO:
4246 which encodes SEQ ID NO: 4247), 6 (SEQ ID NO:
2958 which encodes SEQ ID NO: 2959), 7 (SEQ ID NO:
2960 which encodes SEQ ID NO: 2961), 8 (SEQ ID NO:
2962 which encodes SEQ ID NO: 2963), 9 (SEQ ID NO:
2964 which encodes SEQ ID NO: 2965) and 10 (SEQ ID
NO: 2966 which encodes SEQ ID NO: 2967).

FIG. 15 shows phylogenetic trees and non-synonymous
mutations and corresponding amino acid changes of com-
plete pol, S and N gene sequences of CoV-HKU1 from nine
patients with community acquired pneumonia. The trees
were inferred from pol (FIG. 154), S (FIG. 15B) and N
(FIG. 15C) gene data by the neighbor-joining method and
bootstrap values calculated from 1000 trees. The trees were
rooted using pol, S and N gene sequences of HCoV-OC43,
respectively. 2784 nucleotide positions in each pol gene,
4071 nucleotide positions in each S gene, and 1326 nucle-
otide positions in each N gene, were included in the analysis.
The scale bar indicates the estimated number of substitutions
per 100 (FIG. 15A) and 50 (FIGS. 15B and 15C) bases,
respectively, using Jukes-Cantor correction. The shaded
nucleotides are those that differ from the majority at the
corresponding locations. Due to the large number of non-
synonymous mutations in the S gene, only the NH, terminal
45, out of the total of 306, non-synonymous mutations are
shown.

FIG. 16 shows the multiple alignments of nucleotides
1806-1835 and 2229-2258 of the pol genes in the nine
CoV-HKUT1 and those of HCoV-OC43, HCoV-229E, HCoV-
NL63 and SARS-CoV. Marked differences between the 3'
ends of the two primers for RT-PCR (LPW1926; SEQ ID
NO: 2968 and LPW1927, SEQ ID NO: 2969) and the
corresponding bases in HCoV-OC43 (SEQ ID NOS 4250
and 4251), HCoV-229E (SEQ ID NOS: 4254 and 4255),
HCoV-NL63 (SEQ ID NOS: 4256 and 4257) and SARS-
CoV (SEQ ID NOS: 4252 and 4253) are observed, indicat-
ing the high specificity of the two primers for CoV-HKU1.
The positions of LPW1926 (SEQ ID NO: 2968) and
LPW1927 (SEQ ID NO: 2969) are boxed. The bases in
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HCoV-0OC43, HCoV-229E, HCoV-NL63 and SARS-CoV
that were different from those in the sequence of the primers,
were shaded.

FIG. 17 show a phylogenetic tree of pol gene sequences
of the 10 CoV-HKU! from patients with community
acquired pneumonia. The tree was inferred from pol gene
data by the neighbor-joining method and bootstrap values
calculated from 1000 trees. The tree was rooted using pol
gene sequence of HCoV:229E and 393 nucleotide positions
(primer sequences excluded) in each pol gene were included
in the analysis. The scale bar indicates the estimated number
of substitutions per 50 bases using Jukes-Cantor correction.
CoV-HKUI1: human coronavirus HKUI; HCoV-229E:
human coronavirus 229E; HCoV-OC43: human coronavirus
0C43; MHV: murine hepatitis virus; BCoV: bovine coro-
navirus; PHEV: porcine hemagglutinating encephalomyeli-
tis virus.

5. DETAILED DESCRIPTION OF THE
INVENTION

The present invention relates to the CoV-HKUI1 that
phylogenetically relates to known Coronaviruses. In a spe-
cific embodiment, CoV-HKU1 comprises a nucleotide
sequence of SEQ IDNO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966. In a specific embodiment, the present
invention provides isolated nucleic acid molecules of the
CoV-HKU1, comprising, or, alternatively, consisting of the
nucleotide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922,
2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958,
2960, 2962, 2964 and/or 2966, a complement thereof or a
portion thereof. In another specific embodiment, the inven-
tion provides isolated nucleic acid molecules which hybrid-
ize under stringent conditions, as defined herein, to a nucleic
acid molecule having the sequence of SEQ ID NO:1, 3,
2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952,
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or specific
genes of known member of Coronaviridae, or a complement
thereof. In another specific embodiment, the invention pro-
vides isolated polypeptides or proteins that are encoded by
a nucleic acid molecule comprising a nucleotide sequence
that is at least about 5, 10, 15, 20, 25, 30, 35, 40, 45, 100,
150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200,
1250, 1300, 1350, 1400, 1450, 1500, 1550, 1600, 1650,
1700, 1750, 1800, 1850, 1900, 1950, 2000, 2,100, 2,200,
2,300, 2,400, 2,500, 2,600, 2,700, or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:1, 2920,
2922, 2924, 2926, 2928, 2930, 2932, or 2934, or a comple-
ment thereof. In yet another specific embodiment, the inven-
tion provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence that is at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950,
1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, 1,350,
1,400, 1,450, 1,500, 1,550, 1,600, 1,650, 1,700, 1,750,
1,800, 1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300,
2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100,
3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,300, 3,900,
4,000, or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:2936, 2938, 2940, 2942, 2944,
2946, 2948, or 2950, or a complement thereof. In yet another
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specific embodiment, the invention provides isolated
polypeptides or proteins that are encoded by a nucleic acid
molecule comprising or, alternatively consisting of a nucle-
otide sequence that is at least 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600,
650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200, 1,250, 1,300, or more contiguous nucleotides
of the nucleotide sequence of SEQ ID NO:2952, 2954, 2956,
2958, 2960, 2962, 2964, or 2966, a complement thereof. In
yet another specific embodiment, the invention provides
isolated polypeptides or proteins that are encoded by a
nucleic acid molecule comprising or, alternatively consist-
ing of a nucleotide sequence that is at least 5, 10, 15, 20, 25,
30, 35, 40, 45, 100, 150, 200, 250, 300, 350, 400, 450, 500,
550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050,
1,100, 1,150, 1,200, 2.000, 3,000, 4,000, 5,000, 6,000,
7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000, 14,000,
15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000,
29,000 or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:3 or 2919, or a complement
thereof. The polypeptides or the proteins of the present
invention preferably have one or more biological activities
of the proteins encoded by the sequence of SEQ 1D NO:1,
3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952,
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or the
native viral proteins containing the amino acid sequences
encoded by the sequence of SEQ ID NO:1, 3, 2919, 2920,
2922, 2924, 2926, 2928, 2930, 2932, 2934. 2936, 2938,
2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956,
2958, 2960, 2962, 2964 and/or 2966, or a portion thereof.

The invention further relates to the use of the sequence
information of the isolated virus for diagnostic and thera-
peutic methods. In a specific embodiment, the invention
provides the entire nucleotide sequence of CoV-HKU1
(SEQ ID NO:3 or 2919), or fragments, or complement
thereof. Furthermore, the present invention relates to a
nucleic acid molecule that hybridizes any portion of the
genome of the CoV-HKU1 (SEQ ID NO:3 or 2919) under
the stringent conditions. In a specific embodiment, the
invention provides nucleic acid molecules which are suitable
for use as primers consisting of or comprising the nucleotide
sequence of SEQID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, or a complement thereof, or a portion
thereof. In another specific embodiment, the invention pro-
vides nucleic acid molecules which are suitable for use as
hybridization probes for the detection of nucleic acids
encoding a polypeptide of the invention, consisting of or
comprising the nucleotide sequence of SEQ ID NO:1, 3,
2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952,
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, a comple-
ment thereof, or a portion thereof. The invention further
encompasses chimeric or recombinant viruses or viral pro-
teins encoded by said nucleotide sequences.

The invention further provides antibodies that specifically
bind a polypeptide of the invention encoded by the nucle-
otide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924,
2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942,
2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960,
2962, 2964 and/or 2966, or a fragment thereof, or any
CoV-HKUT1 epitope as well as the polypeptides having the
amino acid sequgences of any one of SEQ ID NO:2, SEQ ID
NOS:34-2918 shown in FIGS. 2 and 3, SEQ ID NOS:2921,
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2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939,
2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957,
2959, 2961, 2963, 2965, 2967, and 2970-4236 shown in
FIG. 9. Such antibodies include, but are not limited to
polvclonal, monoclonal, bi-specific, multi-specific, human,
humanized, chimeric antibodies, single chain antibodies,
Fab fragments, F(ab'), fragments, disulfide-linked Fvs,
intrabodies and fragments containing either a VL or VH
domain or even a complementary determining region (CDR)
that specifically binds to a pelypeptide of the invention.

In one embodiment, the invention provides methods for
detecting the presence, activity or expression of the CoV-
HKUT of the invention in a biological material, such as cells,
blood, saliva, urine, sputum, nasopharyngeal aspirates, and
so forth. The presence of the CoV-HKUT1 in a sample can be
determined by contacting the biological material with an
agent which can detect directly or indirectly the presence,
activity or expression of the CoV-HKUL. In a specific
embodiment, the detection agents are the antibodies of the
present invention. In another embodiment, the detection
agent is a nucleic acid of the present invention.

In another embodiment, the invention provides vaccine
preparations comprising the CoV-HKU1 recombinant and
chimeric forms of said virus, or subunits of the virus.

The present invention further provides methods of pre-
paring recombinant or chimeric forms of CoV-HKUI. In
another specific embodiment, the vaccine preparations of the
present invention comprise one or more nucleic acid mol-
ecules comprising or consisting of the sequence of SEQ ID
NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950,
2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or
a fragment thereof. In another embodiment, the invention
provides vaccine preparations comprising one or more
polypeptides of the invention encoded by a nucleotide
sequence comprising or consisting of the nucleotide
sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, or a fragment thereof, including the
polypeptides having the amino acid sequences of SEQ ID
NO:2, SEQ ID NOS:34-2918, 2921, 2923, 2925, 2927,
2929, 2931, 2933, 2935, 2937, 2939, 2941, 2943, 2945,
2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963,
2965, 2967, and/or 2970-4236. Furthermore, the present
invention provides methods for treating, ameliorating, man-
aging, or preventing respiratory tract infections by admin-
istering to a subject in need thereof the anti-viral agents of
the present invention, alone or in combination with other
antivirals [e.g., amantadine, rimantadine, gancyclovir, acy-
clovir, ribavirin, penciclovir, oseltamivir, foscarnet zidovu-
dine (AZT), didanosine (ddI), lamivudine (3TC), zalcitabine
(ddC), stavudine (d4T), nevirapine, delavirdine, indinavir,
ritonavir, vidarabine, nelfinavir, saquinavir, relenza, tamiflu,
pleconaril, interferons, etc.], steroids and corticosteroids
such as prednisone, cortisone, fluticasone and glucocorti-
coid, antibiotics, analgesics, bronchodialaters, or other treat-
ments for respiratory and/or viral infections. In one aspect,
the anti-viral agent of the present invention prevents or
inhibit the binding of the virus or viral proteins to a host cell
under a physiological condition, thereby preventing or
inhibiting the infection of the host cell by the virus. In
another aspect, the anti-viral agent of the invention prevents
or inhibits replication of the viral nucleic acid molecules in
the host cell under a physiological condition by interacting
with the viral nucleic acid molecules or its transcription
mechanisms. In a specific embodiment, the anti-viral agent
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of the invention includes the vaccine or immunogenic prepa-
rations of the invention or an antibody that immunospecifi-
cally binds CoV-HKU1 or any CoV-HKU1 epitope and may
neutralizes CoV-HKU1. In another specific embodiment, the
anti-viral agent is a polypeptide or protein of the invention
or a nucleic acid molecule of the invention. In addition, the
present invention provides a method of preventing or inhib-
iting replication in a host cell of a nucleic acid molecule
having the nucleotide sequence of SEQ ID NO:1, 3, 2919,
2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936,
2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954,
2956, 2958, 2960, 2962, 2964 and/or 2966, or inhibiting the
activities of the polypeptides encoded by the nucleotide
sequence of SEQID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, a complement thereof, or a portion
thereof, including the polypeptides having the amino acid
sequence of SEQ ID NO:2, SEQ ID NO:34-2918, 2921,
2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939,
2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957,
2959,2961, 2963, 2965, 2967, and/or 2970-4236, by admin-
istering to said host cell the anti-viral agent of the invention.
In a specific embodiment the host cell is a mammalian cell,
such as a cell of humans, primates, horses, cows, sheep, pigs,
goats, dogs, cats, arivan species and rodents. Preferably, the
cell is a primate cell and most preferably a human cell.
Furthermore, the present invention provides pharmaceu-
tical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
The present invention also provides kits comprising phar-
maceutical compositions of the present invention.

5.1 Recombinant and Chimeric CoV-HKU1

The present invention encompasses recombinant or chi-
meric viruses encoded by viral vectors derived from the
genome of CoV-HKU 1 or natural variants thereof. In a
specific embodiment, a recombinant virus is one derived
from the CoV-HKUT. In a specific embodiment, the virus
has a nucleotide sequence of SEQ ID NO:3 or 2919. In
another specific embodiment, a recombinant virus is one
derived from a natural variant of CoV-HKUI. A natural
variant of CoV-HKUI has a sequence that is different from
the genomic sequence (SEQ ID NO:3 or 2919) of CoV-
HKUI, due to one or more naturally occurred mutations,
including, but not limited to, point mutations, rearrange-
ments, insertions, deletions eftc., to the genomic sequence
that may or may not result in a phenotypic change. In
accordance with the present invention, a viral vector which
is derived from the genome of the CoV-HKU, is one that
contains a nucleic acid sequence that encodes at least a part
of one ORF of the CoV-HKUI. In a specific embodiment,
the ORF comprises or consists of a nucleotide sequence of
SEQ ID NO:1, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950,
2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or
a fragment thereof. In a specific embodiment, there are more
than one ORF within the nucleotide sequence of SEQ ID
NO:3 or 2919, or a fragment thereof. In another embodi-
ment, the polypeptides encoded by the ORF comprises or
consists of amino acid sequences of SEQ ID NO:34-2918
shown in FIGS. 2 and 8, or SEQ ID NO:2, SEQ ID
NO:2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937,
2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955,
2957, 2959, 2961, 2963, 2965, 2967, and/or 2970-4236, or
a fragment thereof. In accordance with the present invention
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these viral vectors may or may not include nucleic acids that
are non-native to the viral genome.

In another specific embodiment, a chimeric virus of the
invention is a recombinant CoV-HKU1 which further com-
prises a heterologous nucleotide sequence. In accordance
with the invention, a chimeric virus may be encoded by a
nucleotide sequence in which heterologous nucleotide
sequences have been added to the genome or in which
endogenous or native nucleotide sequences have been
replaced with heterologous nucleotide sequences.

According to the present invention, the chimeric viruses
are encoded by the viral vectors of the invention which
further comprise a heterologous nucleotide sequence. In
accordance with the present invention a chimeric virus is
encoded by a viral vector that may or may not include
nucleic acids that are non-native to the viral genome. In
accordance with the invention a chimeric virus is encoded
by a viral vector to which heterologous nucleotide sequences
have been added, inserted or substituted for native or non-
native sequences. In accordance with the present invention,
the chimeric virus may be encoded by nucleotide sequences
derived from different strains or variants of CoV-HKU1. In
particular, the chimeric virus is encoded by nucleotide
sequences that encode antigenic polypeptides derived from
different strains or variants of CoV-HKUI.

A chimeric virus may be of particular use for the genera-
tion of recombinant vaccines protecting against two or more
viruses (Tao et al., J. Virol. 72, 2955-2961; Durbin et al.,
2000, J. Virol. 74, 6821-6831; Skiadopoulos et al., 1998, I.
Virol. 72, 1762-1768 (1998); Teng et al., 2000, J. Virol. 74,
9317-9321). For example, it can be envisaged that a virus
vector derived from the CoV-HKU1 expressing one or more
proteins of variants of CoV-HKUI, or vice versa, will
protect a subject vaccinated with such vector against infec-
tions by both the native CoV-HKU1 and the variant. Attenu-
ated and replication-defective viruses may be of use for
vaccination purposes with live vaccines as has been sug-
gested for other viruses.

In accordance with the present invention the heterologous
sequence to be incorporated into the viral vectors encoding
the recombinant or chimeric viruses of the invention include
sequences obtained or derived from different strains or
variants of CoV-HKUI.

In certain embodiments, the chimeric or recombinant
viruses of the invention are encoded by viral vectors derived
from viral genomes wherein one or more sequences, inter-
genic regions, termini sequences, or portions or entire ORF
have been substituted with a heterologous or non-native
sequence. In certain embodiments of the invention, the
chimeric viruses of the invention are encoded by viral
vectors derived from viral genomes wherein one or more
heterologous sequences have been inserted or added to the
Veclor.

The selection of the viral vector may depend on the
species of the subject that is to be treated or protected from
a viral infection.

In accordance with the present invention, the viral vectors
can be engineered to provide antigenic sequences which
confer protection against infection by the CoV-HKU1 and
natural variants thereof. The viral vectors may be engineered
to provide one, two. three or more antigenic sequences. In
accordance with the present invention the antigenic
sequences may be derived from the same virus, from dif-
ferent strains or variants of the same type of virus, or from
different viruses.

The expression products and/or recombinant or chimeric
virions obtained in accordance with the invention may
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advantageously be utilized in vaccine formulations. The
expression products and chimeric virions of the present
invention may be engineered to create vaccines against a
broad range of pathogens, including viral and bacterial
antigens, tumor antigens, allergen antigens, and auto anti-
gens involved in autoimmune disorders. In particular, the
chimeric virions of the present invention may be engineered
to create vaccines for the protection of a subject from
infections with CoV-HKU]! and variants thereof.

In certain embodiments, the expression products and
recombinant or chimeric virions of the present invention
may be engineered to create vaccines against a broad range
of pathogens, including viral antigens, tumor antigens and
autoantigens involved in autoimmune disorders. One way to
achieve this goal involves modifying existing CoV-HKU1
genes to contain foreign sequences in their respective exter-
nal domains. Where the heterologous sequences are epitopes
or antigens of pathogens, these chimeric viruses may be used
to induce a protective immune response against the disease
agent from which these determinants are derived.

Thus, the present invention relates to the use of viral
vectors and recombinant or chimeric viruses to formulate
vaccines against a broad range of viruses and/or antigens.
The present invention also encompasses recombinant
viruses comprising a viral vector derived from the CoV-
HKUT1 or variants thereof which contains sequences which
result in a virus having a phenotype more suitable for use in
vaccine formulations. The mutations and modifications can
be in coding regions, in intergenic regions and in the leader
and trailer sequences of the virus.

The invention provides a host cell comprising a nucleic
acid or a vector according to the invention. Plasmid or viral
vectors containing the polymerase components of CoV-
HKUT1 are generated in prokaryotic cells for the expression
of the components in relevant cell types (bacteria, insect
cells, eukaryotic cells). Plasmid or viral vectors containing
full-length or partial copies of the CoV-HKU1 genome will
be generated in prokaryotic cells for the expression of viral
nucleic acids in-vitro or in-vivo. The latter vectors may
contain other viral sequences for the generation of chimeric
viruses or chimeric virus proteins, may lack parts of the viral
genome for the generation of replication defective virus, and
may contain mutations, deletions or insertions for the gen-
eration of attenuated viruses.

In addition, eukaryotic cells, transiently or stably express-
ing one or more full-length or partial CoV-HKU1 proteins
can be used. Such cells can be made by transfection (pro-
teins or nucleic acid vectors), infection (viral vectors) or
transduction (viral vectors) and may be useful for comple-
mentation of mentioned wild type, attenuated, replication-
defective or chimeric viruses.

The viral vectors and chimeric viruses of the present
invention may be used to modulate a subject’s immune
system by stimulating a humoral immune response, a cel-
lular immune response or by stimulating tolerance to an
antigen. As used herein, a subject means: humans, primates,
horses, cows, sheep, pigs, goats, dogs, cats, avian species
and rodents.

5.2 Formulation of Vaccines and Antivirals

In a preferred embodiment, the invention provides a
proteinaceous molecule or CoV-HKUT specific viral protein
or functional fragment thereof encoded by a nucleic acid
according to the invention. Useful proteinaceous molecules
are for example derived from any of the genes or genomic
fragments derivable from the virus according to the inven-
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tion, including envelop protein (E protein), integral mem-
brane protein (M protein), spike protein (S protein), nucleo-
capsid protein (N protein), hemagglutinin esterase (HE
protein), and RNA-dependent RNA polymerase. Such mol-
ecules, or antigenic fragments thereof, as provided herein,
are for example useful in diagnostic methods or kits and in
pharmaceutical compositions such as subunit vaccines. Par-
ticularly useful are polypeptides encoded by the nucleotide
sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, including the polypeptides having the
amino acid sequences of SEQ ID NOS:34-2918 in FIGS. 2
and 3, or SEQ ID NO:2, 2921, 2923, 2925, 2927, 2929,
2931, 2933, 2935, 2937, 2939, 2941, 2943, 2945, 2947,
2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965,
2967, and/or 2970-4236 in FIG. 9, or antigenic fragments
thereof for inclusion as antigen or subunit immunogen, but
inactivated whole virus can also be used. Particularly useful
are also those proteinaceous substances that are encoded by
recombinant nucleic acid fragments of the CoV-HKU1
genome; of course preferred are those that are within the
preferred bounds and metes of ORFs, in particular, for
eliciting CoV-HKUT1 specific antibody or T cell responses,
whether in vivo (e.g. for protective or therapeutic purposes
or for providing diagnostic antibodies) or in vitro (e.g. by
phage display technology or another technique useful for
generating synthetic antibodies).

The invention provides vaccine formulations for the pre-
vention and treatment of infections with CoV-HKUI1. In
certain embodiments, the vaccine of the invention comprises
recombinant and chimeric viruses of the CoV-HKUT1.

In another aspect, the present invention also provides
DNA vaccine formulations comprising a nucleic acid or
fragment of the CoV-HKUI, or nucleic acid molecules
having the sequence of SEQ ID NO:1, 3, 2919, 2920, 2922,
2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958,
2960, 2962, 2964 and/or 2966, or a fragment thereof. In
another specific embodiment, the DNA vaccine formulations
of the present invention comprises a nucleic acid or frag-
ment thereof encoding the antibodies which immunospecifi-
cally binds CoV-HKU1. In DNA vaccine formulations, a
vaccine DNA comprises a viral vector, such as that derived
from the CoV-HKU1, bacterial plasmid, or other expression
vector, bearing an insert comprising a nucleic acid molecule
of the present invention operably linked to one or more
control elements, thereby allowing expression of the vacci-
nating proteins encoded by said nucleic acid molecule in a
vaccinated subject. Such vectors can be prepared by recom-
binant DNA technology as recombinant or chimeric viral
vectors carrying a nucleic acid molecule of the present
invention.

Various heterologous vectors are described for DNA
vaccinations against viral infections. For example, the vec-
tors described in the following references may be used to
express CoV-HKUI sequences instead of the sequences of
the viruses or other pathogens described; in particular,
vectors described for hepatitis B virus (Michel, M. L. et al.,
1995, DAN-mediated immunization to the hepatitis B sur-
face antigen in mice: Aspects of the humoral response mimic
hepatitis B viral infection in humans, Proc. Natl. Aca. Sci.
USA 92:5307-5311; Davis, H. L. et al., 1993, DNA-based
immunization induces continuous seretion of hepatitis B
surface antigen and high levels of circulating antibody,
Human Molec. Genetics 2:1847-1851), HIV virus (Wang, B.
et al., 1993, Gene inoculation generates immune responses
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against human imunodeficiency virus type 1, Proc. Natl.
Acad. Sci. USA 90:4156-4160; Lu, S. et al., 1996, Simian
immunodeficiency virus DNA vaccine trial in macques, J.
Virol. 70:3978-3991; Letvin, N. L. et al., 1997, Potent,
protective anti-HIV immune responses generated by bimo-
dal HIV envelope DNA plus protein vaccination, Proc Natl
Acad Sci USA. 94(17):9378-83), and influenza viruses (Rob-
inson, H L et al., 1993, Protection against a lethal influenza
virus challenge by immunization with a haemagglutinin-
expressing plasmid DNA, Vaccine 11:957-960; Ulmer, I. B.
et al., Heterologous protection against influenza by injection
of DNA encoding a viral protein, Science 259:1745-1749),
as well as bacterial infections, such as tuberculosis (Tascon,
R. E. et al., 1996, Vaccination against tuberculosis by DNA
injection, Nature Med. 2:888-892; Huygen, K. et al., 1996,
Immunogenicity and protective efficacy of a tuberculosis
DNA vaccine, Nature Med., 2:893-898), and parasitic infec-
tion, such as malaria (Sedegah, M., 1994, Protection against
malaria by immunization with plasmid DNA encoding cir-
cumsporozoite protein, Proc. Natl. Acad. Sci. USA 91:9866-
9870; Doolan, D. L. et al., 1996, Circumventing genetic
restriction of protection against malaria with multigene
DNA immunization: CD8+ T cell-interferon 9, and nitric
oxide-dependent immunity, J. Exper. Med., 1183:1739-
1746).

Many methods may be used to introduce the vaccine
formulations described above. These include, but are not
limited to, oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, and intranasal routes. Alterna-
tively, it may be preferable to introduce the chimeric virus
vaccine formulation via the natural route of infection of the
pathogen for which the vaccine is designed. The DNA
vaccines of the present invention may be administered in
saline solutions by injections into muscle or skin using a
syringe and needle (Wolff J. A. et al., 1990, Direct gene
transfer into mouse muscle in vivo, Science 247:1465-1468;
Raz, E., 1994, Intradermal gene immunization: The possible
role of DNA uptake in the induction of cellular immunity to
viruses, Proc. Natl. Acd. Sci. USA 91:9519-9523). Another
way to administer DNA vaccines is called “gene gun”
method, whereby microscopic gold beads coated with the
DNA molecules of interest is fired into the cells (Tang, D. et
al., 1992, Genetic immunization is a simple method for
eliciting an immune response, Nature 356:152-154). For
general reviews of the methods for DNA vaccines, see
Robinson, H. L., 1999, DNA vaccines: basic mechanism and
immune responses (Review), Int. J. Mol Med. 4(5):549-
555; Barber, B., 1997, Introduction: Emerging vaccine strat-
egies, Seminars in Immunology 9(5):269-270; and Robin-
son, H. L. et al., 1997, DNA vaccines, Seminars in
Immunology 9(5):271-283.

5.3 Adjuvants and Carrier Molecules

CoV-HKU1-associated antigens are administered with
one or more adjuvants. In one embodiment, the CoV-HKU1-
associated antigen is administered together with a mineral
salt adjuvants or mineral salt gel adjuvant. Such mineral salt
and mineral salt gel adjuvants include, but are not limited to,
aluminum hydroxide (ALHYDROGEL, REHYDRAGEL),
aluminum phosphate gel, aluminum hydroxyphosphate
(ADJU-PHOS), and calcium phosphate.

In another embodiment, CoV-HKU1 -associated antigen is
administered with an immunostimulatory adjuvant. Such
class of adjuvants, include, but are not limited to, cytokines
(e.g., interleukin-2, interleukin-7, interleukin-12, granulo-
cyte-macrophage colony stimulating factor (GM-CSF),
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interfereon-yinterleukin-1 (IL-1f), and IL-1p peptide or
Sclavo Peptide), cytokine-containing liposomes, triterpe-
noid glycosides or saponins (e.g., QuilA and QS-21, also
sold under the trademark STIMULON, ISCOPREP),
Muramyl Dipeptide (MDP) derivatives, such as N-acetyl-
muramyl-L-threonyl-D-isoglutamine (Threonyl-MDP, sold
under the trademark TERMURTIDE), GMDP, N-acetyl-nor-
muramyl-L-alanyl-D-isoglutamine, ~ N-acetylmuramyl-L-
alanyl-D-isoglutaminyl-L-alanine-2-(1'-2'-dipalmitoyl-sn-
glycero-3-hydroxy phosphoryloxy)-ethylamine, muramyl
tripeptide phosphatidylethanolamine (MTP-PE), unmethy-
lated CpG dinucleotides and oligonucleotides, such as bac-
terial DNA and fragments thereof, LPS, monophosphoryl
Lipid A (3D-MLA sold under the trademark MPL), and
polyphosphazenes.

In another embodiment, the adjuvant used is a particular
adjuvant, including, but not limited to, emulsions, e.g.,
Freund’s Complete Adjuvant, Freund’s Incomplete Adju-
vant, squalene or squalane oil-in-water adjuvant formula-
tions, such as SAF and MF59, e.g., prepared with block-
copolymers, such as L[-121  (polyoxypropylene/
polvoxyetheylene) sold under the trademark PLURONIC
[-121, Liposomes, Virosomes, cochleates, and immune
stimulating complex, which is sold under the trademark
ISCOM.

In another embodment, a microparticular adjuvant is used.
Microparticulare adjuvants include, but are not limited to
biodegradable and biocompatible polyesters, homo- and
copolymers of lactic acid (PLA) and glycolic acid (PGA),
poly(lactide-co-glycolides) (PLGA) microparticles, poly-
mers that self-associate into particulates (poloxamer par-
ticles), soluble polymers (polyphosphazenes), and virus-like
particles (VLPs) such as recombinant protein particulates,
e.g., hepatitis B surface antigen (HbsAg).

Yet another class of adjuvants that may be used include
mucosal adjuvants, including but not limited to heat-labile
enterotoxin from Escherichia coli (LT), cholera holotoxin
(CT) and cholera Toxin B Subunit (CTB) from Fibrio
cholerae, mutant toxins (e.g., LTK63 and LTR72), micro-
particles, and polymerized liposomes.

In other embodiments, any of the above classes of adju-
vants may be used in combination with each other or with
other adjuvants. For example, non-limiting examples of
combination adjuvant preparations that can be used to
administer the CoV-HKU1-associated antigens of the inven-
tion include liposomes containing immunostimulatory pro-
tein, cytokines, or T-cell and/or B-cell peptides, or microbes
with or without entrapped IL-2 or microparticles containing
enterotoxin. Other adjuvants known in the art are also
included within the scope of the invention (see Vaccine
Design: The Subunit and Adjuvant Approach, Chap. 7,
Michael F. Powell and Mark J. Newman (eds.), Plenum
Press, New York, 1995, which is incorporated herein in its
entirety).

The effectiveness of an adjuvant may be determined by
measuring the induction of antibodies directed against an
immunogenic polypeptide containing a CoV-HKU1
polypeptide epitope, the antibodies resulting from adminis-
tration of this polypeptide in vaccines which are also com-
prised of the various adjuvants.

The polypeptides may be formulated into the vaccine as
neutral or salt forms. Pharmaceutically acceptable salts
include the acid additional salts (formed with free amino
groups of the peptide) and which are formed with inorganic
acids, such as, for example, hydrochloric or phosphoric
acids, or organic acids such as acetic, oxalic, tartaric, maleic,
and the like. Salts formed with free carboxyl groups may
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also be derived from inorganic bases, such as, for example,
sodium potassium, ammonium, calcium, or ferric hydrox-
ides, and such organic bases as isopropylamine, trimethy-
lamine, 2-ethylamino ethanol, histidine, procaine and the
like.

The vaccines of the invention may be multivalent or
univalent. Multivalent vaccines are made from recombinant
viruses that direct the expression of more than one antigen.

Many methods may be used to introduce the vaccine
formulations of the invention; these include but are not
limited to oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, intranasal routes, and via scari-
fication (scratching through the top layers of skin, e.g., using
a bifurcated needle).

The patient to which the vaccine is administered is
preferably a mammal, most preferably a human, but can also
be a non-human animal including but not limited to cows,
horses, sheep, pigs, fowl (e.g.. chickens), goats, cats, dogs,
hamsters, mice and rats.

5.4 Preparation of Antibodies

Antibodies which specifically recognize a polypeptide of
the invention, such as, but not limited to, polypeptides
comprising the sequence of SEQ ID NO:2 or any of SEQ ID
NOS: 34-2918, 2921, 2923, 2925, 2927, 2929, 2931, 2933,
2935, 2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951,
2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967, and/or
2970-4236, or CoV-HKUT1 epitope, or antigen-binding frag-
ments thereof, can be used for detecting, screening, and
isolating the polypeptide of the invention or fragments
thereof, or similar sequences that might encode similar
enzymes from the other organisms. For example, in one
specific embodiment, an antibody which immunospecifi-
cally binds CoV-HKUI1 epitope, or a fragment thereof, can
be used for various in vitro detection assays, including
enzyme-linked immunosorbent assays (ELISA), radioim-
munoassays, Western blot, etc., for the detection of a
polypeptide of the invention or, preferably, CoV-HKU1, in
samples, for example, a biological material, including cells,
cell culture media (e.g., bacterial cell culture media, mam-
malian cell culture media, insect cell culture media, yeast
cell culture media, etc.), blood, plasma, serum, tissues,
sputum, naseopharyngeal aspirates, etc.

Antibodies specific for a polypeptide of the invention or
any epitope of CoV-HKU1 may be generated by any suitable
method known in the art. Polyclonal antibodies to an anti-
gen-of-interest, for example, the CoV-HKU1 epitopes or
polypeptides encoded by a nucleotide sequence of SEQ ID
NO:1 or 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950,
2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966,
including the polypeptides shown in FIG. 2 (SEQ ID NOS:
34-1318), FIG. 3 (SEQ ID NOS:1319-2918), as well as SEQ
ID NO:2, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935,
2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953,
2955, 2957, 2959, 2961, 2963, 2965, 2967, and/or 2970-
4236, can be produced by various procedures well known in
the art. For example, an antigen can be administered to
various host animals including, but not limited to, rabbits,
mice, rats, etc., to induce the production of antisera con-
taining polyclonal antibodies specific for the antigen. Vari-
ous adjuvants may be used to increase the immunological
response, depending on the host species, and include but are
not limited to, Freund’s (complete and incomplete) adjuvant,
mineral gels such as aluminum hydroxide, surface active
substances such as lysolecithin, pluronic polyols, polyan-
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ions, peptides, oil emulsions, keyhole limpet hemocyanins,
dinitrophenol, and potentially useful adjuvants for humans
such as BCG (Bacille Calnette-Guerin) and Coryrebacte-
rium parvum. Such adjuvants are also well known in the art
(see Section 5.4, supra).

Monoclonal antibodies can be prepared using a wide
variety of techniques known in the art including the use of
hybridoma, recombinant, and phage display technologies, or
a combination thereof. For example, monoclonal antibodies
can be produced using hybridoma techniques including
those known in the art and taught, for example, in Harlow et
al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in:
Monoclonal Antibodies and T-Cell Hybridomas, pp. 563-
681 (Elsevier, N.Y., 1981) (both of which are incorporated
by reference in their entireties). The term “monoclonal
antibody” as used herein is not limited to antibodies pro-
duced through hybridoma technology. The term “mono-
clonal antibody” refers to an antibody that is derived from a
single clone, including any eukaryotic, prokaryotic, or phage
clone, and not the method by which it is produced.

Methods for producing and screening for specific anti-
bodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
immunized with an antigen of interest or a cell expressing
such an antigen. Once an immune response is detected, e.g.,
antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes iso-
lated. The splenocytes are then fused by well known tech-
niques to any suitable myeloma cells. Hybridomas are
selected and cloned by limiting dilution. The hybridoma
clones are then assayed by methods known in the art for cells
that secrete antibodies capable of binding the antigen.
Ascites fluid, which generally contains high levels of anti-
bodies, can be generated by inoculating mice intraperito-
neally with positive hybridoma clones.

Antibody fragments which recognize specific epitopes
may be generated by known techniques. For example, Fab
and F(ab'), fragments may be produced by proteolytic cleav-
age of immunoglobulin molecules, using enzymes such as
papain (to produce Fab fragments) or pepsin (to produce
F(ab"), fragments). F(ab'), fragments contain the complete
light chain, and the variable region, the CH1 region and the
hinge region of the heavy chain.

The antibodies of the invention or fragments thereof can
be also produced by any method known in the art for the
synthesis of antibodies, in particular, by chemical synthesis
or preferably, by recombinant expression techniques.

The nucleotide sequence encoding an antibody may be
obtained from any information available to those skilled in
the art (i.e., from Genbank, the literature, or by routine
cloning and sequence analysis). If a clone containing a
nucleic acid encoding a particular antibody or an epitope-
binding fragment thereof is not available, but the sequence
of the antibody molecule or epitope-binding fragment
thereof is known, a nucleic acid encoding the immunoglo-
bulin may be chemically synthesized or obtained from a
suitable source (e.g., an antibody ¢cDNA library, or a cDNA
library generated from, or nucleic acid, preferably poly
A+RNA, isolated from any tissue or cells expressing the
antibody, such as hybridoma cells selected to express an
antibody) by PCR amplification using synthetic primers
hybridizable to the 3' and 5' ends of the sequence or by
cloning using an oligonucleotide probe specific for the
particular gene sequence to identify, e.g., a cDNA clone
from a cDNA library that encodes the antibody. Amplified
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nucleic acids generated by PCR may then be cloned into
replicable cloning vectors using any method well known in
the art.

Once the nucleotide sequence of the antibody is deter-
mined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant
DNA techniques, site directed mutagenesis, PCR, etc. (see,
for example, the techniques described in Sambrook et al.,
supra; and Ausubel et al., eds., 1998, Current Protocols in
Molecular Biology, John Wiley & Sons, NY, which are both
incorporated by reference herein in their entireties), to
generate antibodies having a different amino acid sequence
by, for example, introducing amino acid substitutions, dele-
tions, and/or insertions into the epitope-binding domain
regions of the antibodies or any portion of antibodies which
may enhance or reduce biological activities of the antibod-
ies.

Recombinant expression of an antibody requires con-
struction of an expression vector containing a nucleotide
sequence that encodes the antibody. Once a nucleotide
sequence encoding an antibody molecule or a heavy or light
chain of an antibody, or portion thereof has been obtained,
the vector for the production of the antibody molecule may
be produced by recombinant DNA technology using tech-
niques well known in the art as discussed in the previous
sections. Methods which are well known to those skilled in
the art can be used to construct expression vectors contain-
ing antibody coding sequences and appropriate transcrip-
tional and translational control signals. These methods
include, for example, in vitro recombinant DNA techniques,
synthetic techniques, and in vivo genetic recombination. The
nucleotide sequence encoding the heavy-chain variable
region, light-chain variable region, both the heavy-chain and
light-chain variable regions, an epitope-binding fragment of
the heavy- and/or light-chain variable region, or one or more
complementarity determining regions (CDRs) of an anti-
body may be cloned into such a vector for expression.
Thus-prepared expression vector can be then introduced into
appropriate host cells for the expression of the antibody.
Accordingly, the invention includes host cells containing a
polynucleotide encoding an antibody specific for the
polypeptides of the invention or fragments thereof.

The host cell may be co-transfected with two expression
vectors of the invention, the first vector encoding a heavy
chain derived polypeptide and the second vector encoding a
light chain derived polypeptide. The two vectors may con-
tain identical selectable markers which enable equal expres-
sion of heavy and light chain polypeptides or different
selectable markers to ensure maintenance of both plasmids.
Alternatively, a single vector may be used which encodes,
and is capable of expressing, both heavy and light chain
polypeptides. In such sitvations, the light chain should be
placed before the heavy chain to avoid an excess of toxic
free heavy chain (Proudfoot, Nature, 322:52, 1986; and
Kohler, Proc. Natl. Acad. Sci. USA, 77:2 197, 1980). The
coding sequences for the heavy and light chains may com-
prise cDNA or genomic DNA.

In another embodiment, antibodies can also be generated
using various phage display methods known in the art. In
phage display methods, functional antibody domains are
displayed on the surface of phage particles which carry the
polynucleotide sequences encoding them. In a particular
embodiment, such phage can be utilized to display antigen
binding domains, such as Fab and Fv or disulfide-bond
stabilized Fv, expressed from a repertoire or combinatorial
antibody library (e.g., human or murine). Phage expressing
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an antigen binding domain that binds the antigen of interest
can be selected or identified with antigen, e.g., using labeled
antigen or antigen bound or captured to a solid surface or
bead. Phage used in these methods are typically filamentous
phage, including fd and M13. The antigen binding domains
are expressed as a recombinantly fused protein to either the
phage gene III or gene VIII protein. Examples of phage
display methods that can be used to make the immunoglo-
bulins, or fragments thereof, of the present invention include
those disclosed in Brinkman et al., J. Immunol. Methods,
182:41-50, 1995; Ames et al., J. Immunol. Methods, 184:
177-186, 1995, Kettleborough et al., Eur. J. Immunol.,
24:952-958, 1994, Persic et al.,, Gene, 187:9-18, 1997,
Burton et al., Advances in Immunology, 57:191-280, 1994;
PCT application No. PCT/GB91/01134; PCT publications
WO 90/02809; WO 91/10737, WO 92/01047, WO
92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and
U.S. Pat. Nos. 5,698,426, 5,223,409, 5.403,484; 5,580,717,
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908,
5,516,637, 5,780,225, 5,658,727, 5,733,743 and 5,969,108,
each of which is incorporated herein by reference in its
entirety.

As described in the above references, after phage selec-
tion, the antibody coding regions from the phage can be
isolated and used to generate whole antibodies, including
human antibodies, or any other desired fragments, and
expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described
in detail below. For example, techniques to recombinantly
produce Fab, Fab' and F(ab")2 fragments can also be
employed using methods known in the art such as those
disclosed in PCT publication WO 92/22324; Mullinax et al.,
BioTechniques, 12(6):864-869, 1992; and Sawai et al.,
AIJRI, 34:26-34, 1995, and Better et al., Science, 240:1041-
1043, 1988 (each of which is incorporated by reference in its
entirety). Examples of techniques which can be used to
produce single-chain Fvs and antibodies include those
described in U.S. Pat. Nos. 4,946,778 and 5,258,498; Huston
et al., Methods in Enzymology, 203:46-88, 1991; Shu et al.,
PNAS, 90:7995-7999, 1993; and Skerra et al., Science,
240:1038-1040, 1988.

Once an antibody molecule of the invention has been
produced by any methods described above, it may then be
purified by any method known in the art for purification of
an immunoglobulin molecule, for example, by chromatog-
raphy (e.g., ion exchange, affinity, particularly by affinity for
the specific antigen after Protein A or Protein G purification,
and sizing column chromatography), centrifugation, differ-
ential solubility, or by any other standard techniques for the
purification of proteins. Further, the antibodies of the present
invention or fragments thereof may be fused to heterologous
polypeptide sequences described herein or otherwise known
in the art to facilitate purification.

For some uses, including in vivo use of antibodies in
humans and in vitro detection assays, it may be preferable to
use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the
antibody are derived from different animal species, such as
antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, Science,
229:1202, 1985; Oi et al., BioTechniques, 4:214 1986;
Gillies et al., J. Immunol. Methods, 125:191-202, 1989; U.S.
Pat. Nos. 5,807,715; 4,816,567; and 4,816,397, which are
incorporated herein by reference in their entireties. Human-
ized antibodies are antibody molecules from non-human
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species that bind the desired antigen having one or more
complementarity determining regions (CDRs) from the non-
human species and framework regions from a human immu-
noglobulin molecule. Often, framework residues in the
human framework regions will be substituted with the
corresponding residue from the CDR donor antibody to
alter, preferably improve, antigen binding. These framework
substitutions are identified by methods well known in the art,
e.g,, by modeling of the interactions of the CDR and
framework residues to identify framework residues impor-
tant for antigen binding and sequence comparison to identify
unusual framework residues at particular positions. See, e.g.,
Queen et al., U.S. Pat. No. 5,585,089; Riechmann et al.,
Nature, 332:323, 1988, which are incorporated herein by
reference in their entireties. Antibodies can be humanized
using a variety of techniques known in the art including, for
example, CDR-grafting (EP 239,400; PCT publication WO
91/09967; U.S. Pat. Nos. 5,225,539; 5,530,101 and 5,585,
089), veneering or resurfacing (EP 592,106; EP 519,596,
Padlan, Molecular Immunology, 28(4/5):489-498, 1991;
Studnicka et al., Protein Engineering, 7(6):805-814, 1994;
Roguska et al., Proc Natl. Acad. Sci. USA, 91:969-973,
1994), and chain shuffling (U.S. Pat. No. 5,565,332), all of
which are hereby incorporated by reference in their entire-
ties.

Completely human antibodies are particularly desirable
for therapeutic treatment of human patients. Human anti-
bodies can be made by a variety of methods known in the art
including phage display methods described above using
antibody libraries derived from human immunoglobulin
sequences. See U.S. Pat. Nos. 4,444,887 and 4,716,111; and
PCT publications WO 98/46645; WO 98/50433; WO
98/24893; WO 98/16654; WO 96/34096; WO 96/33735;
and WO 91/10741, each of which is incorporated herein by
reference in its entirety.

Human antibodies can also be produced using transgenic
mice which are incapable of expressing functional endog-
enous immunoglobulins, but which can express human
immunoglobulin genes. For an overview of this technology
for producing human antibodies, see Lonberg and Huszar,
Int. Rev. Immunol., 13:65-93, 1995. For a detailed discus-
sion of this technology for producing human antibodies and
human monoclonal antibodies and protocols for producing
such antibodies, see, e.g., PCT publications WO 98/24893;
WO 92/01047; WO 96/34096; WO 96/33735; European
Patent No. 0 598 877; U.S. Pat. Nos. 5,413,923; 5,625,126;
5,633,425, 5,569,825; 5,661,016; 5,545,806, 5,814,318,
5,885,793; 5,916,771; and 5,939,598, which are incorpo-
rated by reference herein in their entireties. In addition,
companies such as Abgenix, Inc. (Fremont, Calif.), Medarex
(NJ) and Genpharm (San Jose, Calif.) can be engaged to
provide human antibodies directed against a selected antigen
using technology similar to that described above.

Completely human antibodies which recognize a selected
epitope can be generated using a technique referred to as
“guided selection.” In this approach a selected non-human
monoclonal antibody, e.g., a mouse antibody, is used to
guide the selection of a completely human antibody recog-
nizing the same epitope. (Jespers et al., Bio/technology,
12:899-903, 1988).

Antibodies fused or conjugated to heterologous polypep-
tides may be used in in vitro immunoassays and in purifi-
cation methods (e.g., affinity chromatography) well known
in the art. See e.g., PCT publication Number WO 93/21232;
EP 439,095; Naramura et al., Immunol. Lett., 39:91-99,
1994; US. Pat. No. 5.474,981; Gillies et al., PNAS,
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80:1428-1432, 1992; and Fell et al., J. Immunol., 146:2446-
2452, 1991, which are incorporated herein by reference in
their entireties.

Antibodies may also be attached to solid supports, which
are particularly useful for immunoassays or purification of
the polypeptides of the invention or fragments, derivatives,
analogs, or variants thereof, or similar molecules having the
similar enzymatic activities as the polypeptide of the inven-
tion. Such solid supports include, but are not limited to,
glass, cellulose, polyacrylamide, nylon, polystyrene, poly-
vinyl chloride or polypropylene.

5.5 Pharmaceutical Compositions and Kits

The present invention encompasses pharmaceutical com-
positions comprising anti-viral agents of the present inven-
tion. In a specific embodiment, the anti-viral agent is an
antibody which immunospecifically binds CoV-HKU1 or
variants thereof, or any proteins derived therefrom. In
another specific embodiment, the anti-viral agent is a
polypeptide or nucleic acid molecule of the invention. The
pharmaceutical compositions have utility as an anti-viral
prophylactic agent and may be administered to a subject
where the subject has been exposed or is expected to be
exposed to a virus.

Various delivery systems are known and can be used to
administer the pharmaceutical composition of the invention,
e.g., encapsulation in liposomes, microparticles, microcap-
sules, recombinant cells capable of expressing the mutant
viruses, receptor mediated endocytosis (see, e.g., Wu and
Wu, 1987, J. Biol. Chem. 262:4429 4432). Methods of
introduction include but are not limited to intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, and oral routes. The compounds may be
administered by any convenient route, for example by
infusion or bolus injection, by absorption through epithelial
or mucocutaneous linings (e.g., oral mucosa, rectal and
intestinal mucosa, etc.) and may be administered together
with other biologically active agents. Administration can be
systemic or local. In a preferred embodiment, it may be
desirable to introduce the pharmaceutical compositions of
the invention into the lungs by any suitable route. Pulmonary
administration can also be employed, e.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing
agent.

In a specific embodiment, it may be desirable to admin-
ister the pharmaceutical compositions of the invention
locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion
during surgery, topical application, e.g., in conjunction with
a wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, by means of nasal spray,
or by means of an implant, said implant being of a porous,
non porous, or gelatinous material, including membranes,
such as sialastic membranes, ot fibers. In one embodiment,
administration can be by direct injection at the site (or
former site) infected tissues.

In another embodiment, the pharmaceutical composition
can be delivered in a vesicle, in particular a liposome (sce
Langer, 1990, Science 249:1527-1533; Treat et al., in Lipo-
somes in the Therapy of Infectious Disease and Cancer,
Lopez Berestein and Fidler (eds.), Liss, New York, pp.
353-365 (1989); Lopez-Berestein, ibid. , pp. 317-327; see
generally ibid.).

In yet another embodiment, the pharmaceutical compo-
sition can be delivered in a controlled release system. In one
embodiment, a pump may be used (see Langer, supra;
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Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buch-
wald et al., 1980, Surgery 88:507; and Saudek et al., 1989, N.
Engl. J. Med. 321:574). In another embodiment, polymeric
materials can be used (see Medical Applications of Con-
trolled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Fla. (1974); Controlled Drug Bioavailability, Drug
Product Design and Performance, Smolen and Ball (eds.),
Wiley, New York (1984); Ranger and Peppas, J. Macromol.
Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et
al., 1985, Science 228:190; During et al., 1989, Ann. Neurol.
25:351; Howard et al., 1989, J. Neurosurg. 71:105). In yet
another embodiment, a controlled release system can be
placed in proximity of the composition’s target, i.e., the
lung, thus requiring only a fraction of the systemic dose (see,
e.g., Goodson, in Medical Applications of Controlled
Release, supra, vol. 2, pp. 115-138 (1984)).

Other controlled release systems are discussed in the
review by Langer (Science 249:1527-1533 (1990)).

The pharmaceutical compositions of the present invention
comprise a therapeutically effective amount of recombinant
or chimeric CoV-HKU1, and a pharmaceutically acceptable
carrier. In a specific embodiment, the term “pharmaceuti-
cally acceptable” means approved by a regulatory agency of
the Federal or a state government or listed in the U.S.
Pharmacopeia or other generally recognized pharmacopeia
for use in animals, and more particularly in humans. The
term “carrier” refers to a diluent, adjuvant, excipient, or
vehicle with which the pharmaceutical composition is
administered. Such pharmaceutical carriers can be sterile
liquids, such as water and oils, including those of petroleum,
animal, vegetable or synthetic origin, such as peanut oil,
soybean oil, mineral oil, sesame oil and the like. Water is a
preferred carrier when the pharmaceutical composition is
administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed as
liquid carriers, particularly for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried
skim milk, glycerol, propylene, glycol, water, ethanol and
the like. The composition, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders,
sustained release formulations and the like. The composition
can be formulated as a suppository, with traditional binders
and carriers such as triglycerides. Oral formulation can
include standard carriers such as pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium sac-
charine, cellulose, magnesium carbonate, etc. Examples of
suitable pharmaceutical carriers are described in “Reming-
ton’s Pharmaceutical Sciences” by E. W. Martin. The for-
mulation should suit the mode of administration.

In a preferred embodiment, the composition is formulated
in accordance with routine procedures as a pharmaceutical
composition adapted for intravenous administration to
human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous
buffer. Where necessary, the composition may also include
a solubilizing agent and a local anesthetic such as lignocaine
to ease pain at the site of the injection. Generally, the
ingredients are supplied either separately or mixed together
in unit dosage form, for example, as a dry lyophilized
powder or water free concentrate in a hermetically sealed
container such as an ampoule or sachette indicating the
quantity of active agent. Where the composition is to be
administered by infusion, it can be dispensed with an
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infusion bottle containing sterile pharmaceutical grade water
or saline. Where the composition is administered by injec-
tion, an ampoule of sterile water for injection or saline can
be provided so that the ingredients may be mixed prior to
administration.

The pharmaceutical compositions of the invention can be
formulated as neutral or salt forms. Pharmaceutically
acceptable salts include those formed with free amino
groups such as those derived from hydrochloric, phosphoric,
acetic, oxalic, tartaric acids, etc., and those formed with free
carboxyl groups such as those derived from sodium, potas-
sium, ammonium, calcium, ferric hydroxides, isopropy-
lamine, triethylamine, 2 ecthylamino ethanol, histidine,
procaine, etc.

The amount of the pharmaceutical composition of the
invention which will be effective in the treatment of a
particular disorder or condition will depend on the nature of
the disorder or condition, and can be determined by standard
clinical techniques. In addition, in vitro assays may option-
ally be employed to help identify optimal dosage ranges.
The precise dose to be employed in the formulation will also
depend on the route of administration, and the seriousness of
the disease or disorder, and should be decided according to
the judgment of the practitioner and each patient’s circum-
stances. However, suitable dosage ranges for intravenous
administration are generally about 20-500 micrograms of
active compound per kilogram body weight. Suitable dosage
ranges for intranasal administration are generally about 0.01
pe/kg body weight to 1 mg/kg body weight. Effective doses
may be extrapolated from dose response curves derived
from in vitro or animal model test systems.

Suppositories generally contain active ingredient in the
range of 0.5% to 10% by weight; oral formulations prefer-
ably contain 10% to 95% active ingredient.

The invention also provides a pharmaceutical pack or kit
comprising one or more containers filled with one or more
of the ingredients of the pharmaceutical compositions of the
invention. Optionally associated with such container(s) can
be a notice in the form prescribed by a governmental agency
regulating the manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by the
agency of manufacture, use or sale for human administra-
tion. In a preferred embodiment, the kit contains an anti-
viral agent of the invention, e.g., an antibody specific for the
polypeptides encoded by a nucleotide sequence of SEQ ID
NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950,
2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966 or
any CoV-HKUT1 epitope, or a polypeptide or protein of the
present invention, including those shown in FIG. 2 (SEQ ID
NOS:34-1318), FIG. 3 (SEQ ID NOS:1319-2918), FIG. 9
(SEQ ID NOS:2970-4236) and SEQ ID NO:2, or a nucleic
acid molecule of the invention, alone or in combination with
adjuvants, antivirals, antibiotics, analgesic, bronchodialat-
ers, or other pharmaceutically acceptable excipients.

The present invention further encompasses kits compris-
ing a container containing a pharmaceutical composition of
the present invention and instructions for use.

5.6 Detection Assays

The present invention provides a method for detecting an
antibody, which immunospecifically binds to the CoV-
HKU]I, in a biological sample, for example blood, serum,
plasma, saliva, urine, etc., from a patient suffering from
respiratory tract infection. In a specific embodiment, the
method comprising contacting the sample with the polypep-
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tides or protein encoded by the nucleotide sequence of SEQ
ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930,
2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948,
2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or
2966, including the polypeptides having the amino acid
sequences of SEQ ID NOS:34-1318 shown in FIG. 2, SEQ
ID NOS:1319-2918 shown in FIG. 3, or SEQ ID NO:2,
2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937,
2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955,
2957, 2959, 2961, 2963, 2965, 2967, and/or 2970-4236
shown in FIG. 9, directly immobilized on a substrate and
detecting the virus-bound antibody directly or indirectly by
a labeled heterologous anti-isotype antibody. In another
specific embodiment, the sample is contacted with a host cell
comprising a nucleic acid molecule having the nucleotide
sequence of SEQID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944,
2946, 2948, 2950, 2952, 2954, 2956, 2958. 2960, 2962,
2964 and/or 2966, and expressing the polypeptides encoded
thereby, and the bound antibody can be detected by immu-
nofluorescent assay.

An exemplary method for detecting the presence or
absence of a polypeptide or nucleic acid of the invention in
a biological sample involves obtaining a biological sample
from various sources and contacting the sample with a
compound or an agent capable of detecting an epitope or
nucleic acid (e.g., mRNA, genomic RNA) of CoV-HKU1
such that the presence of CoV-HKUI is detected in the
sample. A preferred agent for detecting CoV-HKUI mRNA
or genomic RNA of the invention is a labeled nucleic acid
probe capable of hybridizing to mRNA or genomic RNA
encoding a polypeptide of the invention. The nucleic acid
probe can be, for example, a nucleic acid molecule com-
prising or consisting of the nucleotide sequence of SEQ ID
NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950,
2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or
a portion thereof, or a complement thereof, such as an
oligonucleotide of at least 15, 20, 25, 30, 50, 100, 250, 500,
750, 1,000 or more contiguous nucleotides in length and
sufficient to specifically hybridize under stringent conditions
to a CoV-HKU1 mRNA or genomic RNA.

In another preferred specific embodiment, the presence of
CoV-HKUT1 is detected in the sample by an reverse tran-
scription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the genome of CoV-HKUT1 or a genomic nucleic
acid sequence of SEQ ID NO:3 or 2919, or based on a
nucleotide sequence of SEQ ID NO:1, 2920, 2922, 2924,
2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942,
2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960,
2962, 2964 and/or 2966. In a non-limiting specific embodi-
ment, preferred primers to be used in a RT-PCR method are:
5-GGTTGGGACTATCCTAAGTGTGA-3' (SEQ ID NO:4)
and 5'-CCATCATCAGATAGAATCATCATA-3' (SEQ ID
NO:5),  or  S-AAAGGATGTTGACAACCCTGTT-3'
(LPW1926; SEQ ID NO: 2968) and 5'-ATCATCATAC-
TAAAATGCTTACA-3' (LPW1927; SEQ ID NO: 2969), in
the presence of 3 mM MgCl, and the thermal cycles are, for
example, but not limited to, 94° C. for 8 min followed by 40
cycles 0f 94° C. for 1 min, 50° C. for 1 min, 72° C. for 1 min.
In more preferred specific embodiment, the present inven-
tion provides a real-time quantitative PCR assay to detect
the presence of CoV-HKU! in a biological sample by
subjecting the cDNA obtained by reverse transcription of the
extracted total RNA from the sample to PCR reactions using
the specific primers, such as those having nucleotide
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sequences of SEQ ID NOS:4, 5, 2968 and 2969, and a
fluorescence dye, such as SYBR® Green I, which fluoresces
when bound non-specifically to double-stranded DNA. The
fluorescence signals from these reactions are captured at the
end of extension steps as PCR product is generated over a
range of the thermal cycles, thereby allowing the quantita-
tive determination of the viral load in the sample based on
an amplification plot.

A preferred agent for detecting CoV-HKUT is an antibody
that specifically binds a polypeptide of the invention or any
CoV-HKUT1 epitope, preferably an antibody with a detect-
able label. Antibodies can be polyclonal, or more preferably,
monoclonal. An intact antibody, or a fragment thereof (e.g.,
Fab or F(ab'),) can be used.

The term “labeled”, with regard to the probe or antibody,
is intended to encompass direct labeling of the probe or
antibody by coupling (i.e., physically linking) a detectable
substance to the probe or antibody, as well as indirect
labeling of the probe or antibody by reactivity with another
reagent that is directly labeled. Examples of indirect labeling
include detection of a primary antibody using a fluorescently
labeled secondary antibody and end-labeling of a DNA
probe with biotin such that it can be detected with fluores-
cently labeled streptavidin. The detection method of the
invention can be used to detect mRNA, protein (or any
epitope), or genomic RNA in a sample in vitro as well as in
vivo. For example, in vitro techniques for detection of
mRNA include northern hybridizations, in situ hybridiza-
tions, RT-PCR, and RNase protection. In vitro techniques for
detection of an epitope of CoV-HKU! include enzyme
linked immunosorbent assays (ELISAs), Western blots,
immunoprecipitations and immunofluorescence. In vitro
techniques for detection of genomic RNA include northern
hybridizations, RT-PCR, and RNase protection. Further-
more, in vivo techniques for detection of CoV-HKU1
include introducing into a subject organism a labeled anti-
body directed against the polypeptide. For example, the
antibody can be labeled with a radioactive marker whose
presence and location in the subject organism can be
detected by standard imaging techniques, including autora-
diography.

In a specific embodiment, the methods further involve
obtaining a control sample from a control subject, contacting
the control sample with a compound or agent capable of
detecting CoV-HKU1, e.g., a polypeptide of the invention or
mRNA or genomic RNA encoding a polypeptide of the
invention, such that the presence of CoV-HKU1 or the
polypeptide or mRNA or genomic RNA encoding the
polypeptide is detected in the sample, and comparing the
absence of CoV-HKU1 or the polypeptide or mRNA or
genomic RNA encoding the polypeptide in the control
sample with the presence of CoV-HKU1, or the polypeptide
or mRNA or genomic DNA encoding the polypeptide in the
test sample.

The invention also encompasses kits for detecting the
presence of CoV-HKULI or a polypeptide or nucleic acid of
the invention in a test sample. The kit, for example, can
comprise a labeled compound or agent capable of detecting
CoV-HKUT1 or the polypeptide or a nucleic acid molecule
encoding the polypeptide in a test sample and, in certain
embodiments, a means for determining the amount of the
polypeptide or mRNA in the sample (e.g., an antibody which
binds the polypeptide or an oligonucleotide probe which
binds to DNA or mRNA encoding the polypeptide). Kits can
also include instructions for use.

For antibody-based kits, the kit can comprise, for
example: (1) a first antibody (e.g., attached to a solid
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support) which binds to a polypeptide of the invention or
CoV-HKUT1 epitope; and, optionally, (2) a second, different
antibody which binds to either the polypeptide or the first
antibody and is conjugated to a detectable agent.

For oligonucleotide-based kits, the kit can comprise, for
example: (1) an oligonucleotide, e.g., a detectably labeled
oligonucleotide, which hybridizes to a nucleic acid sequence
encoding a polypeptide of the invention or to a sequence
within the CoV-HKU1 genome or (2) a pair of primers
useful for amplifying a nucleic acid molecule containing an
CoV-HKU1 sequence. The kit can also comprise, e.g., a
buffering agent, a preservative, or a protein stabilizing agent.
The kit can also comprise components necessary for detect-
ing the detectable agent (e.g., an enzyme or a substrate). The
kit can also contain a control sample or a series of control
samples which can be assayed and compared to the test
sample contained. Each component of the kit is usually
enclosed within an individual container and all of the
various containers are within a single package along with
instructions for use.

6. EXAMPLES

The following examples illustrate the identification of the
novel CoV-HKU1. These examples should not be construed
as limiting.

METHODS AND RESULTS

As a general reference, Wiedbrauk D L & Johnston S L G.
(Manual of Clinical Virology, Raven Press, New York,
1993) was used.

6.1 Example 1
6.1.1 Clinical Subject

The patient is an in-patient of the United Christian Hos-
pital in Hong Kong. Nasopharyngeal aspirates were col-
lected from the patient weekly from the first till the fifth
week of the illness, stool and urine in the first and second
week of the illness, and sera in the first, second, and fourth
weeks of the illness.

6.1.2 Antibody Detection

To produce a fusion plasmid for protein purification,
primers, 5-TTTTCCTTTTGCGGCCGCTTAAGCAACA-
GAGTCTTCTA-3' (SEQ ID NO:6) and 5'-CGGAATTC-
GATGTCTTATACTCCCGGT-3'(SEQ ID NO:7) were used
to amplify the gene encoding the N protein of the CoV-
HKU1 by RT-PCR. The sequence coding for amino acid
residues 1 to 441 of the N protein was amplified and cloned
into the EcoRI and Notl sites of expression vector pET-28b
(+) (Novagen, Madison, Wis., USA) in frame and down-
stream of the series of six histidine residues. The (His),-
tagged (SEQ ID NO:27) recombinant N protein was
expressed in E. coli and purified using the Ni**-loaded
HiTrap Chelating System (Amersham Pharmacia, USA)
according to the manufacturer’s instructions.

Western blot analysis was performed as follows: Two-
hundred ng of purified (His)s-tagged (SEQ ID NO:27)
recombinant N protein of CoV-HKU1 were loaded into each
well of a sodium dodecyl sulfate (SDS)—10% polyacryla-
mide gel and subsequently electroblotted onto a nitrocellu-
lose membrane (Bio-Rad, Hercules, Calif., USA). The blot
was cut into strips and the strips were incubated separately
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with 1:2000 dilution of serum samples obtained during the
first, second, and fourth weeks of the patient’s illness. Serum
samples of two healthy blood donors were used as controls.
Antigen-antibody interaction was detected with an ECL
fluorescence system (Amersham Life Science, Buckingham-
shire, UK).

Several prominent immunoreactive bands were visible for
serum samples collected during the second and fourth weeks
of the patient’s illness (FIG. 8, lanes 2 and 3). The sizes of
the largest bands were about 53 kDa, consistent with the
expected size of 52.8 kDa for the full-length (His)4-tagged
(SEQ ID NO:27) N protein, whereas the other bands were
consistent with the degradation products of the (His),-
tagged (SEQ ID NO:27) N protein. Only very faint bands
were observed for serum samples obtained from the patient
during the first week of the illness (FIG. 8, lane 1) and two
healthy blood donors (FIG. 8, lanes 4 and 5).

ELISA was performed using the recombinant N protein of
CoV-HKUI prepared as described above. Each well of a
Nunc immunoplate (Roskilde, Denmark) was coated with 20
ng of purified (His)-tagged (SEQ ID NO:27) recombinant
N protein for 12 h and then blocked in phosphate-buffered
saline with 2% bovine serum albumin. The serum samples
obtained from the patient during the first, second, and fourth
weeks of the illness were serially diluted and were added to
the wells of the (His)6-tagged (SEQ ID NO:27) recombinant
N protein-coated plates in a total volume of 100 pl per well
and incubated at 37° C. for 2 h. After washing with washing
buffer five times, 100 ul per well of 1:4000 diluted horse
radish peroxidase-conjugated goat anti-human IgG antibody
(Zymed Laboratories Inc., South San Francisco, Calif.,
USA) were added to the wells and incubated at 37° C. for 1
h. After washing with washing buffer five times, 100 pl of
diluted 3.3',5,5'-tetramethylbenzidine (Zymed Laboratories
Inc.) were added to each well and incubated at room
temperature for 15 min. One hundred microliters of 0.3 M
H,SO, were added and the absorbance at 450 nm of each
well was measured. Each sample was tested in duplicate and
the mean absorbance for each serum was calculated.

Box titration was carried out with different dilutions of
(His)¢-tagged (SEQ ID NO:27) recombinant N protein coat-
ing antigen and serum obtained from the fourth week of the
patient’s illness. The results identified 20 ng and 80 ng of
purified (His)s-tagged recombinant N protein per ELISA
well as the ideal amount for plate coating and 1:1000 and
1:20 as the most optimal serum dilution for 1gG and 1gM
detection, respectively.

To establish the baseline for the tests, serum samples
(diluted at 1:1000 and 1:20 for IgG and IgM, respectively)
from 100 healthy blood donors were tested in the CoV-
HKUT antibody ELISA. For the 100 sera from healthy blood
donors, the mean ELISA OD,;, values for IgG and IgM
detection were 0.178 and 0.224, with standard deviations of
0.070 and 0.117. Absorbance values 0f 0.387 and 0.576 were
selected as the cutoff values (that equal the sum of the mean
value from the healthy control and three times the standard
deviation) for IgG and IgM, respectively. Using these cutoff
values, the titers for IgG of the patient’s serum samples
obtained during the first, second, and fourth weeks of the
illness were<1:1000, 1:2000, and 1:8000, respectively (FIG.
7), and those for IgM were 1:20, 1:40, and 1:80, respectively
(data not shown).
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6.1.3 RT-PCR and Real Time Quantitative PCR

RT-PCR Assay

An RT-PCR was developed to detect the CoV-HKU1
sequence from NPA samples. Total RNA from clinical
samples was reverse transcribed using random hexamers and
c¢DNA was amplified using primers 5-GGTTGGGAC-
TATCCTAAGTGTGA-3' (SEQ ID NO:4) and 5'-CCAT-
CATCAGATAGAATCATCATA-3' (SEQ ID NO:5), which
were constructed based on the RNA-dependent RNA poly-
merase-encoding sequence (SEQ ID NO:1) of the CoV-
HKU1 in the presence of 2.5 mM MgCl, (94° C. for 8 min
followed by 40 cycles of 94° C. for 1 min, 50° C. for 1 min,
72° C. for 1 min).

The summary of a typical RT-PCR protocol is as follows:

1. RNA Extraction

RNA from 140 pl of NPA samples was extracted by
QIAquick® viral RNA extraction kit and was eluted in 50 pl
of elution buffer.

2. Reverse Transcription

RNA 1.5

0.1 M DTT 2l

5 x buffer 4l

10 mM dNTP 1l

Superscript II, 200 Ujul (Invitrogen) 1ul

Random hexamers, 0.3 pg/pl 0.5 ul

Reaction condition 42° C., 50 min

94° C., 3 min

4° C.

3. PCR
c¢DNA generated by random primers was amplified ina 50
ul reaction as follows:

¢DNA 2l
10 mM dNTP 0.5 ul
10 x buffer Sl
25 mM MgCl, 5ul
25 uM Forward primer 0.5 pl
25 uM Reverse primer 0.5 pl
AmpliTaq Gold ® polymerase, 5 U/ul (Applied 0.25 pl
Biosystems)

Water 36.25 ul

Thermal-cycle condition: 95° C., 10 min, followed by 40
cycles of 95° C., 1 min; 50° C. 1 min; 72° C., 1 min.

4. Primer Sequences

Primers were designed based on the RNA-dependent
RNA polymerase encoding sequence (SEQ ID NO:1) of the
CoV-HKUI.

Forward primer:

5' -GGTTGGGACTATCCTAAGTGTGA-3" {SEQ ID NO: 4)

Reverse primer: and

5'-CCATCATCAGATAGAATCATCATA-3" (SEQ ID NO: 5)

Product size:
440 bps

Real-Time Quantitative PCR Assay

Total RNA from 140 pl of nasopharyngeal aspirate (NPA)
was extracted by QlAamp® virus RNA mini kit (Qiagen) as
instructed by the manufacturer. Ten pl of eluted RNA
samples were reverse transcribed by 200 U of Superscript®
I reverse transcriptase (Invitrogen) in a 20 pl reaction
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mixture containing 0.15 pg of random hexamers, 10 mmol/L
DTT, and 0.5 mmol/L ANTP, as instructed. Complementary
DNA was then amplified in a SYBR® Green I fluorescence
reaction (Roche, Ind.) mixtures. Briefly, 20 pl reaction

36

dent RNA polymerase (Pol), helicase (Hel), hemagglutinin-
esterase (HE), spike (S), envelope (E), membrane (M), and
nucleocapsid (N) proteins of CoV-HKU1 and the corre-
sponding proteins of other coronaviruses

TABLE 1

Genome features Pairwise amino acid identity (%)

Coronaviruses®  Size (bases) G + Ccontent 3CLP® Pol Hel HE § E M N
Group 1
HCoV-229E 27317 0.38 45 54 55 — 31 26 35 28
PEDV 28033 0.42 44 56 55 — 30 34 37 37
PTGV 28586 0.38 45 57 57 — 32 34 37 27
CCoV — — — — — — 31 32 36 27
HCoV-NL63 27553 0.34 43 54 54 — 30 28 32 28
Group 2
CoV-HKU1 29926 0.32 — _- = = = — — —
HCoV-0C43 30738 0.37 82 87 88 57 60 54 76 38
MHV 31357 0.42 85 90 89 50 61 57 B4 68
BCoV 31028 0.37 84 88 88 56 61 55 76 57
SDAV — — — — — 50 61 60 77 62
ECoV — — — — — 53 61 56 78 59
PHEV — — — — — 54 61 54 77 57
Group 3
IBV 27608 0.38 41 60 57 — 32 28 38 27
SARS-CoV 29751 0.41 48 65 63 — 33 27 34 31

“HCoV-229E, human coronavirus 229E; PEDV, porcine epidemic diarrhea virus; PTGV, por-
cine transmissible gastroenteritis virus; CCoV, canine enteric coronavirus; HCoV-NL63,
human coronavirus NL63; HCoV-OC43, human coronavirus OC43; MHV, murine hepatitis
virus;BCoV, bovine coronavirus; SDAV, rat sialodacryoadenitis coronavirus; ECoV, equine
coronavirus NC99; PHEV, porcine hemagglutinating encephalomyelitis virus; IBV, infectious
bronchitis virus; SARS-CoV, SARS coronavirus

mixtures containing 2 pl of cDNA, 3.5 mmol/L MgCl,, 0.25
umol/l. of forward primer [5'-GGTTGGGACTATC-
CTAAGTGTGA-3' (SEQ ID NO:4)] and 0.25 pmol/L
reverse primer [5'-CCATCATCAGATAGAATCATCATA-3'
(SEQ ID NO:3)] were thermal-cycled by a LightCycler®
(Roche) with the PCR program, [95° C., 10 min followed by
50 cycles of 95° C., 10 min; 57° C., 5 sec; 72° C. 9 sec].
Plasmids containing the target sequence were used as posi-
tive controls. Fluorescence signals from these reactions were
captured at the end of extension step in each cycle. To
determine the specificity of the assay, PCR products (440
base pairs) were subjected to a melting curve analysis at the
end of the assay (65° C. to 95° C., 0.1° C. per second) (data
not shown).

The amount of CoV-HKU1 RNA in the nasopharyngeal
aspirates was followed weekly. Quantitative RT-PCR
showed that the amounts of CoV-HKU1 RNA were 8.5x10°
and 9.6x10° copies per ml in two nasopharyngeal aspirates
collected in the first week of the illness, 1.5x105 copies per
ml of NPA, respectively, at two time points collected in the
second week of the illness, but CoV-HKU1 RNA was
undetectable in the NPA collected in the third, fourth and
fifth weeks of the illness (FIG. 7). CoV-HKU1 RNA was
also undetectable in the urine and stool of the patient
collected in the first and second weeks of the illness.

Discussion

The genome of CoV-HKUT is a 29926-nucleotide long,
polyadenylated RNA. The G+C content is 32%, which is the
lowest among all known coronaviruses with genome
sequences available, with a GC skew 0f 0.19. Table 1 shows
comparison of genomic features of CoV-HKU1 and other
coronaviruses and amino acid identities between the pre-
dicted chymotrypsin-like protease (3CL”"°), RNA depen-

35

40

45

50

55

60

65

The genome organization is the same as other coronavi-
ruses, with the characteristic gene order 5'-replicase, S, E,
M, N-3'. Both 5' and 3' ends contain short untranslated
regions. The 5' end of the genome consists of a putative 5'
leader sequence. A putative transcription regulatory
sequences (TRS) motif, 5-CUAAAC-3', was found at the 3'
end of the leader sequence and precedes each translated
ORF except ORF5 which encodes the putative E protein.
Table 2 shows the putative transcription regulatory
sequences in the genome of CoV-HKUI.

TABLE 2
Number
of
base
up- SEQ
stream iD
of AUGORF TRS sequence NO.
-140 Leader UUAAAUCUAAACUUUUUAA (127} 8
AUG
-7 Hemagglu- UUZAAUCUAAACU AUG ]
tinin
esterase
-6 Spike UURAAUCUAAAC AUG 10
-13 ORF 4 UUARAUCUAAACUUUAUUU AUG 11
-9 Membrane CUARAAUCUAAACAUU AUG 12
-13 Nucleocap- UUAAAUCUAAACUAUUAGG AUG 13
sid
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TABLE 2-continued

Number
of
base
up- SEQ
stream ID
of AUGORF TRS sequence NO.
-35 ORF 8 UUARAUCUAAACUAUUAGGAUGUCUUAU 14

ACUCCCGGUCAUU AUG

As in SDAV (Sialodacryoadenitis virus) and MHV
(mouse hepatitis virus), ORF5 may share the same TRS with
ORF 4, suggesting that the translation of the E protein is
cap-independent, possibly via an internal ribosomal entry
site. The 3' untranslated region contains a predicted
pseudoknot structure 59-119 bp downstream of N gene. This
pseudoknot structure is highly conserved among coronavi-
ruses and plays a role in coronavirus RNA replication.

The coding potential of the CoV-HKU1 genome is shown
in FIG. 4 and Table 3 and the phylogenetic analyses of the
chymotrypsin-like protease (3CL7™), replicase, helicase,
haemagglutinin-esterase (HE), S, E, M and N, are shown in
FIGS. 5A and 5B.

TABLE 3
No. of
No.of  amino Candidate

ORFs Start-end (base) bases acids Frame TRS
ORF la 206-13600 13395 4465 +2 —
ORF 1b 13600-21753 8154 2717 +1  —
HE (ORF 2)  21773-22933 1161 386 +2  Strong
S (ORF 3) 22942-27012 4071 1356 +1  Strong
ORF 4 27051-27380 330 109 +3  Strong
E (ORF 5) 27373-27621 249 2 +1  None
M (ORF 6) 27633-28304 672 223 +3  Strong
N (ORF 7) 28320-29645 1326 441 +3  Strong
ORF 8 28342-28959 618 205 +1  Strong

The replicase 1a ORF (bases 206-13600) and replicase 1b
ORF (bases 13600-21753) occupy 21.5 kb of the CoV-
HKUT1 genome. Similar to other coronaviruses, a frame shift
interrupts the protein-coding regions and separates the la
and 1b ORFs. This ORF encodes a number of putative
proteins, including papain-like protease (PLP) with two
copies of the PLP domain, PLP1#"® and PLP27", 3CL*™,
replicase, helicase, and other proteins of unknown functions.
These proteins are produced by proteolytic cleavages of a
large polyprotein (FIG. 4). The sequence of the resulting
putative proteins is the same as that in the MHV genome.
This polyprotein is synthesized by a -1 ribosomal frameshift
at a conserved site (UUUAAAC) upstream of a pseudoknot
structure at the junction of ORF 1 a and ORF 1b. This
ribosomal frameshift would result in a polyprotein of 7182
amino acids, which has 75-77% amino acid identities with
the polyprotein in other Group 2 coronaviruses and 43-47%
amino acid identities with the polyprotein in other non-
Group 2 coronaviruses. The replicase gene of CoV-HKUT,
which encodes 928 amino acids, has 87-89% amino acid
identities with the replicase of other Group 2 coronaviruses
and 54-65% amino acid identities with the replicase of other
non-Group 2 coronaviruses (Table 4 and FIG. 5A). Table 4
shows amino acid identities between the predicted chymot-
rypsin-like protease (3CL7™°), replicase (Rep), helicase
(Hel), hemagglutinin-esterase (HE), spike (S), envelope (E),
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membrane (M), and nucleocapsid (N) proteins of CoV-
HKU1 and the corresponding proteins of other coronavi-
ruses.

TABLE 4

Pairwise amino acid identity (%)

Group Virus 3CL®™® Rep Hel HE S E M N
1 HCoV-229E 45 54 55 — 31 26 35 28
PEDV 44 56 55 — 30 34 37 37

PTGV 45 57 57 — 32 34 37 27

CCoV — —  — — 31 32 36 27
HCoV-NL63 43 54 54 — 30 28 32 28

2 HCoV-OC43 82 87 88 57 60 54 76 38
MHV 85 89 87 50 58 55 78 60

BCoV 84 88 88 56 61 55 76 57

SDAV — —  — 5 61 60 77 62

ECoV — — — 5 61 5 78 59

PHEV — —  — 54 61 54 77 57

3 IBV 41 60 57— 32 28 38 27
SARS- SARS-CoV 48 65 63 — 33 27 34 31

CoV

HCoV-229E = human coronavirus 229E;

PEDV = porcine epidemic diarrhea virus;

PTGV = porcine transmissible gastroenteritis virus;
CCoV = canine enteric coronavirus;

HCoV-NL63 = human coronavirus NL63;
HCoV-0C43 = human coronavirus OC43;

MHYV = murine hepatitis virus;

BCoV = bovine coronavirus;

SDAV = rat sialodacryoadenitis coronavirus;
ECoV = equine coronavirus NC99;

PHEV = porcine hemagglutinating encephalomyelitis virus;
IBV = infectious bronchitis virus;

SARS-CoV = SARS coronavirus

The catalytic histidine and cysteine amino acid residues,
conserved among the 3CL#"° in all coronaviruses, are
present in the predicted 3CL7" of CoV-HKU1 (amino acids
His**”* and Cys®*”® of ORF 1la). In the N-terminal of the
putative PLP (amino acid residues 945 to 1104 of ORF 1la),
there are 14 tandem copies of a 30-base repeat, which
encode NDDEDVVTGD (SEQ ID NO:15), followed by two
30-base regions that encode NNDEEIVTGD (SEQ ID
NO:16) and NDDQIVVIGD (SEQ ID NO:17), located
upstream to the first copy of PLP domain, PLP17°. This
repeat is not observed in other coronaviruses.

ORF 2 (bases 21773-22933) encodes the predicted HE
glycoprotein with 386 amino acids. The HE protein of
CoV-HKUT1 has 50-57% amino acid identities with the HE
proteins of other Group 2 coronaviruses (Table 4 and FIG.
5A). PFAM and InterProScan analyses of the ORF show that
amino acid residues 1 to 349 of the predicted protein is a
member of the haemagglutinin esterase family (PFAM
accession no.: PF03996 and INTERPRO accession no.
IPR007142). This family contains membrane glycoproteins
that are present on viral surface and are involved with the
cell infection process. It contains haemagglutinin chain 1
(HE1) and haemagglutinin chain 2 (HE2), and forms a
homotrimer with each monomer being formed by two chains
linked by a disulphide bond. Furthermore, PFAM and Inter-
ProScan analyses of the ORF show that amino acid residues
122 to 236 of the predicted protein are the haemagglutinin
domain of HE-fusion glycoprotein family (PFAM accession
no.: PF02710 and INTERPRO accession no. IPRO03860).
HE is also present in other Group 2 coronaviruses and
influenza C virus. SignalP analysis reveals a signal peptide
probability of 0.738, with a cleavage site between residues
13 and 14. Although TMpred and TMHMM analyses of the
ORF show four and three transmembrane domains, respec-
tively, PHDhtm analysis of the ORF shows only one trans-
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membrane domain at positions 354 to 376. This concurs
with only one transmembrane region reported in the C
terminal of the HE of BCoV (bovine coronavirus) and
puffinosis virus. PrositeScan analysis of the HE protein of
CoV-HKUI reveals eight potential N-linked glycosylation
(six NXS and two NXT) sites. These are located at positions
83 (NYT), 110, (NGS), 145 (NVS), 168 (NYS), 193 (NFS),
286 (NSR), 314 (NVS, and 328 (NFT). The putative active
site for neuraminate O-acetyl-esterase activity, FGDS (SEQ
ID NO:18), is located at positions 31-34.

ORF 3 (bases 22942-27012) encodes the predicted S
glycoprotein (PFAM accession no. PFO1601) with 1356
amino acids. The S protein of CoV-HKU1 has 58-61%
amino acid identities with the S proteins of other Group 2
coronaviruses, but has fewer than 35% amino acid identities
with the S proteins of Group 1, Group 3, and SARS-CoV
(Table 4 and FIG. 5B). InterProScan analysis predicts it as
a type I membrane glycoprotein. Important features of the S
protein of CoV-HKUT1 are depicted in FIG. 6. PrositeScan of
the S protein of CoV-HKU1 reveals 28 potential N-linked
glycosylation (12 NXS and 16 NXT) sites. SignalP analysis
reveals a signal peptide probability of 0.909, with a cleavage
site between residues 13 and 14. By multiple alignments
with the S proteins of other Group 2 coronaviruses, a
potential cleavage site located after RRKRR (SEQ ID
NO:19), between residues 760 and 761, where S will be
cleaved into S1 and S2, is identified. Immediately upstream
to RRKRR (SEQ ID NO:19), there is a series of five serine
residues that are not present in any other known coronavi-
ruses (FIG. 6). Most of the S protein (residues 15 to 1300)
is exposed on the outside of the virus, with a transmembrane
domain at the C terminus (TMHMM analysis of the ORF
shows one transmembrane domain at positions 1301 to
1356), followed by a cytoplasmic tail rich in cysteine
residues. Two heptad repeats (HR), located at residues 982
to 1083 (HR1) and 1250 to 1297 (HR2), identified by
multiple alignments with other coronaviruses, are present. In
MHY, it has been confirmed that the receptor for its S protein
binding is CEACAMI, a member of the carcinoembryonic
antigen (CEA) family of glycoproteins in the immunoglo-
bulin superfamily. Furthermore, it has been shown, by
site-directed mutagenesis, that three conserved regions (sites
I, 11, and I11) and some amino acid residues (Thr®, Thr*'?,
Tyr***, and Tyr*'® in MHV) in the N-terminal of the S
protein are particularly important for its receptor-binding
activity. By multiple alignments with the N-terminal 330
amino acids of the S protein of MHV and other group 2
coronaviruses, it is observed that these conserved regions
and amino acids are present in CoV-HKU1 (FIG. 6). This
infers that the receptor for CoV-HKU1 could be a member
of the CEA family on the surface of the cells in the
respiratory tract. On the other hand, for HCoV-OC43, it has
been shown in vitro that the receptor for the S protein is a
sialic acid. However, the amino acid residues on the S
protein of HCoV-OC43 that are important for receptor
binding are not well defined.

ORF 4 (bases 27051-27380) encodes a predicted protein
with 109 amino acids. This ORF overlaps with the ORF that
encodes the E protein. PFAM analysis of the ORF shows that
the predicted protein is a member of the coronavirus non-
structural protein NS2 family (PFAM accession no.:
PF04753). TMpred and TMHMM analysis do not reveal any
transmembrane helix. This predicted protein of CoV-HKU1
has 44-51% amino acid identities with the corresponding
proteins of other Group 2 coronaviruses.

ORF 5 (bases 27373-27621) encodes the predicted E
protein with 82 amino acids. The E protein of CoV-HKU1
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has 54-60% amino acid identities with the E proteins of
other Group 2 coronaviruses, but has fewer than 35% amino
acid identities with the E proteins of Group 1, Group 3, and
SARS-CoV (Table 4 and F1G. 5B). PFAM and InterProScan
analyses of the ORF show that the predicted E protein is a
member of the non-structural protein NS3/Small envelope
protein E (NS3_envE) family (PFAM accession no.:
PF02723). SignalP analysis predicts the presence of a trans-
membrane anchor (probability 0.995). TMpred analysis of
the ORF shows two transmembrane domains at positions 16
to 34 and 39 to 59, and TMHMM analysis of the ORF shows
two transmembrane domains at positions 10 to 32 and 39 to
58, consistent with the anticipated association of the E
protein with the viral envelope. Both programs predict that
both the N and C termini are located on the surface of the
virus.

ORF 6 (bases 27633-28304) encodes the predicted M
protein with 223 amino acids. The M protein of CoV-HKU1
has 76-78% amino acid identities with the M proteins of
other Group 2 coronavirus, but has fewer than 40% amino
acid identities with the M proteins of Group 1, Group 3, and
SARS-CoV (Table 4 and FIG. 5B). PFAM analysis of the
ORF shows that the predicted M protein is a member of the
coronavirus matrix glycoprotein (Corona_M) family (PFAM
accession no.: PF01635). SignalP analysis predicts the pres-
ence of a transmembrane anchor (probability 0.926).
TMpred analysis of the ORF shows three transmembrane
domains at positions 21 to 42, 53 to 74, and 77 to 98.
TMHMM analysis of the ORF shows three transmembrane
domains at positions 20 to 39, 46 to 68, and 78 to 100. The
N terminal 19-20 amino acids are located on the outside and
the C terminal 123-125-amino acid hydrophilic domain on
the inside of the virus.

ORF 7 (bases 28320-29645) encodes the predicted N
protein (PFAM accession no.: PF00937) with 441 amino
acids. The N protein of CoV-HKU1 has 57-62% amino acid
identities with the N proteins of other Group 2 coronavi-
ruses, but has fewer than 40% amino acid identities with the
N proteins of Group 1, Group 3, and SARS-CoV (Table 4
and FIG. 5B).

ORF 8 (bases 28342-28959) encodes a hypothetical pro-
tein (N2) of 205 amino acids within the ORF that encodes
the predicted N protein. PFAM analysis of the ORF shows
that the predicted protein is a member of the coronavirus
nucleocapsid I protein (Corona_[) family (PFAM accession
no.: PF03187). This hypothetical N2 protein of CoV-HKU1
has 32-39% amino acid identities with the N2 proteins of
other Group 2 coronaviruses.

We report the characterization and complete genome
sequence of a novel coronavirus detected in the nasopha-
ryngeal aspirates of patients with pneumonia. The clinical
significance of the virus in the first patient was evident by
the high viral loads in the patient’s nasopharyngeal aspirates
during the first week of his illness, which coincided with the
acute symptoms developed in the patient. The viral load
decreased during the second week of the illness and was
undetectable in the third week of the illness. In addition, the
fall in viral load was accompanied by the recovery from the
illness and development of specific antibody response to the
recombinant N protein of the virus. Similar to other recently
discovered viruses, such as hepatitis C virus, GB virus C,
transfusion transmitted virus, and SEN virus, the present
virus could not be recovered from cell cultures using the
standard cell lines. This could be related to the inherently
low recovery rate of coronaviruses. Human coronaviruses
are particularly difficult to culture in vitro. Many decades
after the recognition of HCoV-229E and HCoV-OC43, there
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are still only a handful of primary virus isolates available
and organ culture is required for primary isolation of HCoV-
0OC43. In our experience, SARS-CoV can only be recovered
from less than 20% of patients with serologically and
RT-PCR documented SARS-CoV pneumonia. Therefore, it
is not surprising that the new coronavirus CoV-HKU1 has
been so far proven difficult to culture in vitro. After the
discovery of CoV-HKUT1 in the first patient, we conducted a
preliminary study on 400 nasopharyngeal aspirates that were
collected last year during the SARS epidemic period.
Among these 400 nasopharyngeal aspirates, CoV-HKU1
was detected in one specimen, with a viral load comparable
to that of the first patient. These results have suggested that
CoV-HKUT is not only incidentally found in one patient, but
a previously unrecognized coronavirus associated with
pheumonia.

Genomic analysis has reveals that CoV-HKU1 is a Group
2 coronavirus. The genome organization of CoV-HKU1
concurs with those of other coronaviruses, with the charac-
teristic gene order, i.e., S'-replicase, S, E, M, N-3', short
untranslated regions in both 5' and 3' ends, 5' conserved
coronavirus core leader sequence, putative TRS upstream to
multiple ORFs, and conserved pseudoknot in the 3' untrans-
lated region. In contrast to coronaviruses of other groups,
CoV-HKUI contains certain features that are characteristics
of Group 2 coronaviruses, including the presence of HE,
ORF 4, and N2. Phylogenetic analysis of the 3CL#™, rep-
licase, helicase, S, E, M, and N proteins showed that these
genes of CoV-HKU1 were clustered with the corresponding
genes in other Group 2 coronaviruses. However, the proteins
of CoV-HKU1 formed distinct branches in the phylogenetic
trees, indicating that CoV-HKUT1 is a distinct member of the
group, and is not very closely related to any other known
members of Group 2 coronaviruses (FIGS. 4A and 4B).

In addition to phylogenetic analysis of the putative pro-
teins, CoV-HKU] exhibits certain features that are distinct
from other Group 2 coronaviruses. Compared to other
Group 2 coronaviruses, there is a deletion of about 800 bps
between the replicase ORF 1b and the HE ORF 2 in
CoV-HKUI. In other Group 2 coronaviruses, including
MHY, SDAV, HCoV-0OC43 and BCoV, an ORF of 798-837
bp (273-278 amino acids) is present between the replicase
1b ORF and the HE ORF 2. This ORF encodes a protein of
the coronavirus non-structural protein NS2a family (PFAM
accession no.. PF05213). The absence of this ORF in
CoV-HKU! indicates that this is probably a non-essential
gene of coronavirus. In addition to the deletion, the N-ter-
minal of the putative PLP in ORF la contains 14 tandem
copies of a 30-bp repeat that codes for a highly acidic
domain. Similar repeats, with different amino acid compo-
sitions, have been found in the genomes of human, rat and
parasites, but have not been found in other coronaviruses.
The function of these repeats is not well understood,
although some authors have suggested that the repeats could
be important antigens, and their biological role may be
related to their special three-dimensional structures. The
vitellaria antigenic protein of Clonorchis sinensis contains
23 tandem copies of a 30-bp repeat that codes for DGGAQP-
PKSG (SEQ ID NO:20). In the case of Plasmodium falci-
parum, it has been shown that the antigenicity of the
circumsporozoite protein is due to its repeating epitope
structure. It has also been suggested that the tandemly
repeated peptide may induce strong humoral immune
response in the infected host and thus may also be useful in
serological diagnosis. Further experiments should be per-
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formed to delineate the antigenic properties, biological role,
and possible clinical usefulness of the repeat in the PLP of
CoV-HKUI.

The geographical, political, and economic location of
Hong Kong makes it a unique place for the study of
emerging infectious disease. Hong Kong, as the gateway of
southern China, with thousands of people crossing the
border on surface and by air every day, has a high potential
of importing and exporting infectious diseases to and from
China, countries in Southeast Asia and from the rest of the
world. In 1997, the first 18 human cases of avian influenza
A H5N1 virus infection were reported in Hong Kong. In
early 2003, two cases of human infection caused by avian
influenza A (H5N1) that was acquired in Fujian, were
diagnosed in Hong Kong, which provided an early warning
of the impending disease threat for humans and poultry in
Southeast Asia that followed in 2004. For the SARS epi-
demic, although both epidemiological and genomic evi-
dence revealed that the disease had first occurred in southern
China in November 2002, it did not receive as much
international attention until the disease was spread to Hong
Kong and through Hong Kong to Singapore, Toronto, Viet-
nem, and the United States of America. As for emerging
bacterial infections, 50% of the patients with gastroenteritis
associated with the recovery of Laribacter hongkongensis
had recent history of travel to southern China. In this report,
one of the patients also had recent history of travel to
Shenzhen of China prior to the development of the respira-
tory illness. We speculate that he might have contacted the
virus in Shenzhen. More intensive surveillance of emerging
infectious pathogens in this locality is warranted.

6.2 Example 2

We prospectively collected nasopharyngeal aspirates
(NPAs) from patients with community-acquired pneumonia
during a 12-month period. A 453-bp fragment of the pol
gene of CoV-HKU1 was amplified from the extracted RNA
by RT-PCR using CoV-HKUT1 specific primers. The epide-
miological, clinical, laboratory and radiological features of
patients with pneumonia associated with CoV-HKU1 were
analyzed. Specific antibodies were detected using a recom-
binant CoV-HKU1 N protein based ELISA. The complete
pol, S and N genes of the CoV-HKU1 were amplified and
sequenced. RNA extracted from 208 nasopharyngeal swabs
and fecal samples from 56 wild and domestic animals in
Hong Kong and southern China were subject to RT-PCR of
pol gene of CoV-HKU1 using CoV-HKU1 specific primers.

6.2.1 Patients and Microbiological Methods

All prospectively collected NPAs from patients with com-
munity-acquired pneumonia sent to the clinical microbiol-
ogy laboratories of four regional hospitals in Hong Kong
during a 12-month period [Mar. 22, 2003 (beginning of
SARS epidemic in Hong Kong)}—Mar. 21, 2004] for detec-
tion of SARS-CoV but negative for SARS-CoV RNA by
RT-PCR were included in the study. Community-acquired
pneumonia is defined as symptoms and signs consistent with
an acute lower respiratory tract infection associated with
new radiographic shadowing for which there is no other
explanation that develop prior to or within 48 h after
presentation to hospital. Once CoV-HKU1 was detected
from NPAs, the hospital records, laboratory results and chest
radiographs of the corresponding patients were retrieved and
examined by two infectious disease physicians. The RNA
extracted from the NPAs was subject to RT-PCR for influ-
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enza A virus and human metapneumovirus (Peiris ] S M et.
al., Lancet 2003; 361: 1319-25). Available stored serum
samples were subject to serological assays for detection of
antibodies against Mycoplasma, Chlamydia, Legionella and
SARS-CoV by SERODIA-MYCO II (Fujirebio Inc., Tokyo,
Japan), Chlamydia pneumoniae MIF 1gG (Focus technolo-
gies, Cypress, Calif., USA), indirect immunofluorescence
(MRL, San Diego, Calif., USA) and our recently developed
enzyme-linked immunosorbent assay (ELISA), respectively
(Woo P CY et al., Lancet 2004; 363:841-5).

To determine the possible risk factors associated with
CoV-HKU1 pneumonia, two age- and sex-matched controls
per patient with CoV-HKU1 pneumonia were randomly
selected from those with community-acquired pneumonia
but their NPAs negative for CoV-HKUI1. Controls were
within five years older or younger than the corresponding
patients with CoV-HKU1 pneumonia, and were admitted
within 15 days before or after admission of the correspond-
ing patients with CoV-HKU1 pneumonia. The hospital
records, laboratory results and chest radiographs of the
controls were retrieved and examined by the two infectious
disease physicians.

6.2.2 RNA Extraction

Viral RNA was extracted from NPAs using QlAamp Viral
RNA Mini Kit (QIAgen, Hilden, Germany) according to the
manufacturer’s instructions within 10 h upon receipt of
specimens. The eluted RNA was used as the template for
RT-PCR. All extracted RNA was stored immediately at —70°
C. until use.

6.2.3 RT-PCR of RNA-Dependent RNA
Polymerase Gene of Coronavirus-HKU1 Using
Coronavirus-HKU1 Specific Primers and DNA

Sequencing

A 453-bp fragment of the RNA dependent RNA poly-
merase (pol) gene of CoV-HKU1 was amplified by RT-PCR
using CoV-HKUT1 specific primers, 5'-AAAGGATGTTGA-
CAACCCTGTT-3' (LPW1926; SEQ ID NQO:2968) and
5'-ATCATCATACTAAAATGCTTACA-3' (LPW1927; SEQ
ID NO:2969) designed by multiple alignment of the nucle-
otide sequences of the pol genes of the two CoV-HKU1
(Woo, PC. etal., J. of Virol., 2005, p. 884-895) and those of
the available pol genes of other known human coronavi-
ruses. RT was performed using the SuperScript 11 kit (Invit-
rogen, San Diego, Calif., USA) according to manufacturer’s
instructions. The PCR mixture (50 ul) contained cDNA,
PCR buffer (10 mM Tris-HCI pH 8.3, 50 mM KCI, 3 mM
MgCl and 0.01% gelatin), 200 uM of each dNTPs and 1.0
U Taq polymerase (Boehringer Mannheim, Germany). The
mixtures were amplified in 40 cycles of 94° C. for 1 min, 48°
C. for 1 min and 72° C. for 1 min, and a final extension at
72° C. for 10 min in an automated thermal cycler (Perkin-
Elmer Cetus, Gouda, The Netherlands). Distilled water was
used as the negative control. To ensure the high specificity
of the CoV-HKUT1 specific primers, RNA extracted from 200
NPAs positive for influenza A and B viruses, parainfluenza
viruses 1-3, respiratory syncytial virus (RSV), or adenovirus
antigens and RNA of HCoV-229E, HCoV-OC43, HCoV-
NL63 and SARS-CoV were also subject to RT-PCR using
the two CoV-HKUI specific primers.

Ten microlitres of each amplified product was electro-
phoresed in 1.5% (w/v) agarose gel, with a molecular size
marker (PX-174 DNA Haelll digest, Boehringer Man-
nheim, Germany) in parallel. Electrophoresis in Tris-borate-
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EDTA buffer was performed at 100V for 1.5 h. The gel was
stained with ethidium bromide (0.5 ng/ml) for 15 minutes,
rinsed and photographed under ultraviolet light illumination.

The PCR products were gel-purified using the QIAquick
gel extraction kit (QIAgen, Hilden, Germany). Both strands
of the PCR products were sequenced twice with an ABI
Prism 3700 DNA  Analyzer according to
manufacturers’instructions  (Applied Biosystems, Foster
City, Calif, USA), using the two PCR primers. The
sequences of the PCR products were compared with the
sequences of the pol genes of the two CoV-HKU1 (Woo, P
C.etal., J of Virol., 2005, p. 884-895) and those of the pol
genes of coronaviruses in the GenBank database.

6.2.4 ELISA Using Recombinant Nucleocapsid
Protein of CoV-HKU1

The ELISA-based IgG and IgM antibody tests were
performed according to our published protocol (Woo, P C. et
al., J. of Virol., 2005, p. 884-895). Briefly, each well of a
Nunc immunoplate (Roskilde, Denmark) was coated with
purified (His)4-tagged recombinant N protein (20 ng for IgG
and 80 ng for IgM) for 1 h and then blocked in phosphate-
buffered saline with 5% skim milk. The serum samples
obtained from the patients during the acute and convalescent
phase of the illness were serially diluted and were added to
the wells of the (His)4-tagged (SEQ ID NO: 27) recombinant
N protein-coated plates in a total volume of 100 pl and
incubated at 37° C. for 2 h. After washing with washing
buffer five times, 100 pl of diluted horse radish peroxidase-
conjugated goat anti-human IgG (1:4000) and mouse anti-
human IgM (1:1000) antibodies (Zymed Laboratories Inc.,
South San Francisco, Calif., USA) were added to the wells
and incubated at 37° C. for 1 h. After washing with washing
buffer five times, 100 ul diluted 3.3',5,5'-tetramethylbenzi-
dine (Zymed Laboratories Inc.) were added to each well and
incubated at room temperature for 15 min. One hundred
microlitres of 0.3 M H,SO, were added and the absorbance
at 450 nm of each well was measured. Each sample was
tested in duplicate and the mean absorbance for each serum
was calculated.

6.2.5 RT-PCR and Sequencing of the Complete

RNA-Dependent RNA Polymerase, Spike and

Nuclocapsid Genes of Coronavirus-HKU1 and
Phylogenetic Analysis

The complete pol, spike (S) and N genes of CoV-HKU1
from NPAs of nine of the 10 patients, with adequate amount
of RNA available, were amplified and sequenced using the
RNA extracted from the NPAs as template. The RNA was
converted to ¢cDNA by a combined random-priming and
oligo(dT) priming strategy. The cDNA was amplified by
degenerate primers designed by multiple alignment of the
regions encoding the pol, S and N genes in the genomes of
the two CoV-HKU1 (Woo, P C. et al,, J. of Virol., 2005, p.
884-895) and those of other group 2 coronaviruses and
additional primers designed from the results of the first and
subsequent rounds of sequencing. Sequences were
assembled and manually edited to produce the complete
sequences of the pol, S and N genes of CoV-HKU1 from
different patients. The nucleotide and the deduced amino
acid sequences of the pol, S and N genes were compared to
those of the two CoV-HKU1 (Woo, P C. et al., J. of Virol.,
2005, p. 884-895) and other group 2 coronaviruses. Phylo-
genetic tree construction was performed using PileUp
method with GrowTree (Genetics Computer Group, Inc.).
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6.2.6 Animal Surveillance

Two hundred and eight nasopharyngeal swabs and faecal
samples from 56 wild and domestic animals [including
Chinese ferret-badger (Melogale moschata), domestic cat
(Felis catus), hog-badger (Arctonyx collaris), masked palm
civet (Paguma larvata), racoon dog (Nyctereutes procy-
onoides), Chinese pygmy dormouse (Tlyphlomys cinereus),
common pangolin (Manis pentadactyla), nutria (Myocastor
coypus), dog (Canis familiaris), rabbit (Leporidae family),
snake (Serpentes suborder) and bat (Microchiroptera subor-
der)] in Hong Kong and southern China (Guan Y, et al.,
Science 2003; 302: 276-8) were subjected to RNA extraction
and RT-PCR of pol gene of CoV-HKU1 using the CoV-
HKUT1 specific primers (LPW1926; SEQ ID NO:2968 and
[LPW1927; SEQ ID NO:2969) and protocol described
above.

6.2.7 Results

Clinical and Laboratory Characteristics

During the 12-month period, NPAs from 418 patients
[male:female=198:220, age (mean+SD)=49x26] with com-
munity-acquired pneumonia, for detection of SARS-CoV
but were negative for SARS-CoV RNA by RT-PCR, were
identified in the four hospitals. A 453-bp fragment of the pol
gene of CoV-HKU!1 was amplified and sequenced in 10
(2.5%) patients. Sequence analysis revealed 0-2% nucle-
otide differences between the sequences of the fragments
and the sequence of the pol gene of the CoV-HKU1 from the
reported index patient (patient no. 5) described in Example
1 above (FIG. 11) (Woo, P C. et al., J. of Virol., 2005, p.
884-895). In contrast, using our CoV-HKU1 specific prim-
ers, none of the 200 NPAs that were positive for influenza A
and B viruses, parainfluenza viruses 1-3, RSV, or adenovirus
antigens and RNA of HCoV-229E, HCoV-OC43, HCoV-
NL63 and SARS-CoV, was RT-PCR positive.
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The epidemiological, clinical and radiological character-
istics of the 10 patients, including patient no. 5 (Woo, P C.
et al., J. of Virol.,, 2005, p. 884-895), with community-
acquired pneumonia associated with CoV-HKU1 are sum-
marized in Table 5. No epidemiological linkage was iden-
tified among the 10 cases. All cases occurred in either winter
or spring (January-May). The median age was 71.5 (range:
13-96). Seven were males and three were females. Nine
were Chinese and one was an Arabian. Eight had underlying
diseases, and four had underlying diseases of the respiratory
tract. Four had recent travel histories to southern China. Five
were smokers. Clinically, the illness was not distinguishable
from other community-acquired pneumonia. Fever, produc-
tive cough and dyspnoea were common presenting symp-
toms. Upper respiratory tract symptoms were present in only
two patients (patient nos. 1 and 5). One patient (patient no.
7) had loose stool diarrhea. Oxygen saturation on room air
upon admission was <95% in two. Airspace shadows were
observed in the right lungs of six patients and the left lungs
of six patients. The upper, middle and lower zones were
affected in two, four and nine patients respectively. All
patients, except patient no. 10, had normal platelet counts
and normal liver and renal function tests. Bacterial or
mycobacterial pathogens were not detected in any of the
sputum samples from the patients. Direct antigen detection
for influenza A and B viruses, parainfluenza viruses 1-3,
RSV, adenovirus (Woo P C Y et al., J Clin Microbiol 1997,
35: 1579-81) and RT-PCR for influenza A virus and metap-
neumovirus, was negative in all NPAs. Antibodies against
M. preumoniae, C. pneumoniae, C. psittaci, L. preumophila
and SARS-CoV were negative in all the six patients (patient
nos. 1,4, 5, 6, 8 and 9) whose serum samples were available.
All these six patients showed a four-fold change in IgG titer
(patient nos. 4, 5 and 6) and/or the presence of IgM (patient
nos. 1, 5, 8 and 9) against CoV-HKUT.

TABLE 5
Patient no.
Characteristics 1 2 3 4 5
Month/Year Mar/03 Apr/03 May/03 Jan/04 Jan/04
Sex/Age T/35 M/66 M/13 M/75 M/71
FEthnic origin Chinese Arablan Chinese Chinese Chinese
Underlying - Diabetes Asthma, situs ~ Hypertension Chronic
diseases mellitus, old inversus, obstructive
myocardial  dextrocardia airway
infarction, disease,
gastric hyperlipidaemia,
lymphoma abdominal
aortic
aneurysm
History of - - Shenzhen, Guangdong, Shenzhen,
travel within China China China
two weeks
of disease
onset
History of - - - + +
smoking
Clinical features
Fever + - + - +
Chills - - - - +
Rigor - - - - -
Myalgia - - - - -
Headache - - - - +
Cough + - + + +
Sputum - - + + +
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production

Dyspnoea - + - +

Pleurisy - - - -

Rhinorrhoea - - - -

Sore throat + - - -

Oxygen 99 83 100 99

saturation

on room

air (%)

Chest RLZ airspace  Bilateral LMZ and LLZ airspace LLZ airspace

radiograph shadows airspace LLZ airspace  shadows shadows

features shadows shadows

Outcome Survived Died Survived Survived Survived

Duration of 2 Died on day 3 7

hospitalization 12

(no. of days)

Patient no.

Characteristics 65 7 8 9 10

Month/Year Jan/04 Jan/04 Jan/04 Mar/04 Mar/04

Sex/Age F/96 M/78 M/68 F/83 M/72

Ethnic origin Chinese Chinese Chinese Chinese Chinese

Underlying Hypertension  Chronic - Chronic Prostate

diseases obstructive obstructive carcinoma,
airway airway cerebrovascular
disease, disease, accident,
diabetes parathyroid diabetes
mellitus adenoma, mellitus

dementia

History of - - Guangdong, - -

travel within China

two weeks

of disease

onset

History of - + - + +

smoking

Clinical features

Fever + + + + +

Chills - - - - -

Rigor - - - - -

Myalgia - - - - -

Headache - - - - -

Cough - + - +

Sputum - + - +

production

Dyspnoea - + + + +

Pleurisy - - - - -

Rhinorrhoea - - - -

Sore throat - - - - -

Oxygen 97 97 95 99 88

saturation

on room

ait (%)

Chest RLZ airspace  LLZ airspace RMZ RLZ airspace  Bilateral

radiograph shadows shadows alrspace shadows airspace

features shadows shadows

Outcome Survived Survived Survived Survived Died

Duration of 7 13 5 6 Died on day 6

hospitalization
(no. of days)

+ = present;
- = absent;

RUZ = right upper zone;
LUZ = left upper zone;
RMZ = right middle zone;
LMZ = left middle zone;
RLZ = right lower zone;
LLZ = left lower zone
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In comparison with age- and sex-matched controls with
non-CoV-HKU1 pneumonia, no epidemiological, clinical,
haematological, serum biochemical and radiological risk
factors were identified in patients with CoV-HKU!1 pneu-
monia (Table 6).

w
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lungs, with the middle zones more severely involved (FIG.
12B). He died 5 days after admission.

The clinical, laboratory and radiological characteristics of
patients who survived and those who died with community
acquired pneumonia associated with CoV-HKU1 were com-
pared (Table 7). Patients who died had lower hemoglobin
concentration (P=0.04), monocyte count (P=0.04), serum

TABLE 6 - ) L
albumin (P=0.04) and oxygen saturation on admission
Pneumonia* (P=0.03) and bilateral involvement (P=0.003) and more
oV . 10 number of zones involved (P=0.01) on chest radiograph.
oV- on-
HKU1 CoV-
(n =10) HKUI (n =20) P value TABLE 7
Characteristics Outcome™
Underlying diseases 8 12 042 15 Survived
History of travel within two weeks of 4 6 0.69 (n=8) Died 1 =2) P value
disease onset
History of smoking 5 7 0.46 Characteristics
Clinical features
Sex (M:F) 5:3 2:0 1.00
Fever 8 14 0.68 20 Age 3 69 0.60
Cough 7 7 0.37 Underlying diseases 6 2 0.45
Sputum production 6 12 1.00 History of travel within two weeks of 4 0 0.24
Dyspnoea 6 6 0.12 disease onset
Rhinorrhoea 1 2 1.00 History of smoking 4 1 1.00
Sore throat 2 2 0.58 Clinical features
Haematological features
e e 25
Tever 7 1 0.26
Haemoglobin (g/dl) 124 13.2 0.27 Cough 6 1 051
Leukocyte count (x10%/1) 9.9 9.7 0.95 Spumum production 5 1 0.76
Neutrophil count (x10%/1) 7.35 7. 0.71 Dyspnoea 4 2 0.22
Lymphocyte count (x10°/1) 0.95 1.02 048 Rhinorrhoea 1 0 0.62
Monocyte count (x10%1) 0.55 0.65 035 10 Sore throat 2 0 0.435
Platelet count (x10%/1) 240 292 0.20 Haematological features
Serum biochemical features
Haemoglobin (g/dl) 134 9 0.04
Sodium (mmol/1) 136 137 0.59 Leukocyte count (x10%/1) 9.7 7.85 0.43
Potassium (mmol/l) 3.9 4.0 042 Neutrophil count (x10%1) 74 6.9 0.79
Creatinine (pumol/l) 92 76.5 0.06 Lymphocyte count (x10%1) 1.35 0.55 0.13
Urea (mmol/l) 5.25 4.9 0.62 35 Monocyte count (x10%/1) 07 03 0.04
Albumin (g/l) 37 38 0.59 Platelet count (x10°/1) 292 200.5 0.79
Globulin (g/1) 36.5 30 0.07 Serum biochemical features
Bilirubin (pmol/l) 12 10 1.00
ALT (U/)) 20 7 042 Sodium (mmol/l) 1375 134 0.11
Alkaline phosphatase (U/1) 102 91 0.95 Potassium (mmol/l) 39 4.5 0.06
Oxygen saturation on room air (%) 96 98 0.86 40 Creatinine (umol/l) 79 76.5 0.69
Radiological features Urea (mmol/l) 4.6 10.75 0.19
Albumin (g/1) 385 26 0.04
Bilateral involvement 2 5 1.00 Globulin (g/1) 30 30 1.00
No. of zones involved 1 1 0.81 Bilirubin {pmel/l) 10 30.5 0.79
Mortality 2 0 0.10 ALT (U/)) 16.5 305 036
45 Alkaline phosphatase (U/1) 86 190.5 0.07
*Continuous variables are expressed as median and categorical variables Oxygen saturation on room air (%) 99 85.5 0.03
as no. of patients with the presence of the characteristics. Radiclogical features
Two of the 10 patients died of CoV-HKU1 pneumonia. Bilateral involvement 0 2 0.003
The first patient (patient no. 2) was a 66-year old man who ~ 0- ©f Zones involved ! 6 0.01
presented with dyspnoea for one day. He had type 2 diabetes >° «comsinuous variables are expressed as median and categorical variables
mellitus, old myocardial infarction and gastric lymphoma  as no. of patients with the presence of the characteristics.
with total gastrectomy in 2002 and was put on chemo- i
therapy. He had severe lymphopenia (0.2x10°/L)) and an Egi%Rland Sequesnc.llr{lg Ofdﬂll\? Clonlplet§dR(I;IA-DeI}egdent
oxygen saturation of only 83% on admission. Chest radio- A rolymerase, Spike and INucieocapsid iyenes ol Loro-
raph revealed patchy airspace shadows in both lungs with > navirus-HKUI and Phylogenetic Analysis
graph reveaied paichly ausp & The complete pol (FIG. 11), S (FIG. 13) and N (FIG. 14)
predominant involvement of the lower zones (FIG. 12A). He . .
. L . . genes of CoV-HKUI from NPAs of nine of the 10 patients,
died 11 days after admission. The other patient (patient no. . . ) .
10 s 1d 0 ted with f J with adequate amount of RN A available, were amplified and
)dwas. a fz-year fo nan w E prIese}Illg w1 5 e(;/.eg an sequenced. The phylogenetic trees and non-synonymous
pro pctlve cough for one week. He ha typ.e 1a e1eS ¢ mutations and the corresponding amino acid changes are
m.ellltus, cerebrova§cular ac.mdent and prostatlc carcinoma shown in FIG. 15. In all three genes, the phylogenetic trees
Wlth bo.ne metgstams complicated by splna] cord compres- using nucleotides or amino acids for construction showed
sion with laminectomy and Luque 91nstrumentat10n per-  the same topologies. For the S gene, there were 317 and 306
formed. He had lymphopenia (0.9x107/L), thrombocytope- nucleotide positions with synonymous and non-synonymous
. 5 . . . .
nia (33x10°/L), deranged liver and renal function tests and 65 mutations respectively (FIG. 15B). For the N gene, there

an oxygen saturation of only 88% on admission. Chest
radiograph revealed extensive airspace shadows in both

were 42 and 53 nucleotide positions with synonymous and
non-synonymous mutations respectively (FIG. 15C). The
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nucleotide sequences of seven of the nine S or N genes
showed similar sequences (genotype A, FIGS. 15B and 15C)
and those of the other two also showed similar sequences
(genotype B, FIGS. 15B and 15C). For the CoV-HKU!1 from
patient 1, two peaks (T and C) were consistently observed at
nucleotide position 1300 of the N gene, suggesting the
presence of quasi-species (FIG. 15C). For the pol gene, there
were 95 and 13 nucleotide positions with synonymous and
non-synonymous mutations respectively (FIG. 15A). The
nucleotide sequences of the pol genes in the seven CoV-
HKUT1 of genotype A were also clustered together (FIG.
15A). Interestingly, the seven CoV-HKUI of genotype A
were from seven patients with underlying diseases and the
two of genotype B were from the two patients without
underlying diseases (Table 5). Furthermore, multiple align-
ments of the nucleotides sequences of the pol genes of the
nine CoV-HKUI and those of HCoV-OC43, HCoV-229E,
HCoV-NL63 and SARS-CoV revealed that the primers we
used in the present study should be specific for CoV-HKU1
(FIG. 16).

Animal Surveillance

None of the 208 nasopharyngeal swabs and faecal
samples from 56 wild and domestic animals in Hong Kong
and southern China was positive for CoV-HKU1 RNA.

6.2.8 Discussion

CoV-HKUI, a novel group 2 coronavirus, is associated
with community-acquired pneumonia. Since the SARS epi-
demic in 2003, we have started to prospectively collect
NPAs and store the extracted RNA from patients with
community-acquired pneumenia so that when a novel virus
is discovered, the epidemiology and hence the clinical,
laboratory and radiological features of the disease can be
studied timely. In January 2004, we discovered a novel
coronavirus, CoV-HKU]I, from a patient with community-
acquired pneumonia (Woo, P C. et al., J. of Firol., 2005, p.
884-895). The RNA extracted from prospectively collected
NPAs were immediately retrieved and the presence of CoV-
HKU1 RNA looked for. Ten of the 418 NPAs were positive
for RNA of CoV-HKU1, giving an incidence of 2.5%. The
presence of CoV-HKU1 RNA in these specimens was genu-
ine, instead of due to contamination, as amplification and
sequencing of multiple genes (pol, S and N) of CoV-HKU1
indicated the presence of CoV-HKU1 with different nucle-
otide sequences in the NPAs from the different patients.
Moreover, the clinical significance of CoV-HKU1 was fur-
ther confirmed by the presence of specific antibody
responses in all six patients whose serum samples were
available.

Similar to HCoV-229E, HCoV-OC43 and HCoV-NL63,
CoV-HKU!1 is probably a human coronavirus that is
endemic in human. Similar to other human coronavirus
infections, cases of CoV-HKU1 pneumonia also occurred in
winter and spring. Most patients with CoV-HKU1 pneumo-
nia were old (80% older than 65) with major underlying
diseases, especially those of the respiratory and cardiovas-
cular systems. In order to study the phylogeny and relation-
ships among the 10 CoV-HKU]1, we sequenced the pol. S
and N genes of the nine CoV-HKUI cases which provided
adequate amount of RNA. Combined with the data of partial
sequencing of the pol genes of the 10 CoV-HKU1 (FIG. 17),
results showed that unlike the epidemiology of SARS-CoV,
the 10 CoV-HKU1 were not clonal and the topology of the
phylogenetic trees did not follow the pattern of a clonal
outbreak (FIG. 15). Interestingly, the phylogenetic tress
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constructed using the sequences of both the S and N genes
showed that CoV-HKU1 of genotype B was associated with
the two patients without underlying diseases, but CoV-
HKU1 of genotype A was associated with patients with
underlying diseases (Table 5; and FIGS. 16B and 16C).
Sequencing of more CoV-HKU1 may reveal the presence of
genotypes or clades of CoV-HKU1 with differential viru-
lence. To investigate for the possibility of an animal reser-
voir of CoV-HKU1, we tried to look for the presence of
CoV-HKU1 RNA from wild and domestic animals in Hong
Kong and southern China by RT-PCR. Our results revealed
that none of the specimens showed the presence of CoV-
HKU1 RNA. With the results of these clinical epidemiology,
molecular epidemiology and eco-epidemiology studies, we
conclude that CoV-HK U1 is probably a human coronavirus.

Compared with SARS-CoV pneumonia, CoV-HKU1
pheumonia is a monophasic disease and most patients had
relatively mild symptoms that were localized to the respi-
ratory tract and were only briefly hospitalized. SARS-CoV
preumonia is often described as a biphasic disease, with the
first phase due to cell lysis as a result of active viral
replication, and the second phase may be due to immuno-
pathological damage (Peiris ] S M et al., Lancet 2003; 361:
1319-25; Peiris ] S M et al., Lancet 2003; 361: 1767-72). On
the other hand, all 10 patients with CoV-HKU1 pneumonia
showed the pattern of a monophasic disease. Although
dyspnoea was present in half of the patients with CoV-
HKU1 pneumonia at initial presentation, as compared to
only about 20% of patients with SARS-CoV pneumonia at
initial presentation (Peiris J S M et al., Lancer 2003; 361:
1319-25), patients with CoV-HKU1 pneumonia often recov-
ered quickly, but patients with SARS-CoV pneumonia dete-
riorated after 7-10 days (Peiris I S M et al., Lancet 2003;
361:1319-25; Peiris I S M et al., Lancet 2003; 361: 1767-
72). For the eight patients who recovered, the median
duration of hospitalization was only 5.5 days. This rapid
recovery of patients with CoV-HKU1 pneumonia could be
related to the rapid control of the virus by the immune
system. This is in line with our previous study showing the
index patient (patient 5) with CoV-HKU1 pneumonia had
his peak viral load at around day 3 after onset of illness
(Woo, P C. et al., J. of Virol., 2005, p. 884-895). Moreover,
only one of the patients had extrapulmonary symptoms and
all available extrapulmonary specimens (stool, urine and
serum) were RT-PCR negative for CoV-HKU1 (unpublished
data). On the other hand, for SARS-CoV pneumonia,
patients usually had their peak viral loads 7-10 days after the
onset of illness (Peiris J S M et al., Lancet 2003; 361:
1767-72). Furthermore, the virus can be readily detected in
extrapulmonary specimens, in which the viral loads corre-
lated with the manifestations in the corresponding systems
(Hung, I F N et al., Emerg Infect Dis 2004; 10: 1550-1557).
These imply that the virus was not well controlled by the
immune system in the initial phase of the illness.

Despite the relatively mild disease in most patients,
CoV-HKU1 pneumonia is associated with mortality in a
minority of patients who had lower haemoglobin concen-
tration, monocyte count, serum albumin and oxygen satu-
ration on admission and more extensive involvement on
chest radiograph. As in most cases of pneumonia, more
extensive involvement in the lungs will result in poor
gaseous exchange and hence hypoxia and eventually fatality.
The lower haemoglobin concentration, monocyte count and
serum albumin could represent poorer premorbid states and
narrower margins to fight against infections. Both patients
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who died had underlying diabetes mellitus, malignancy
(gastric lymphoma in one and carcinoma of the prostate in
the other) and cardiovascular disease (old myocardial infarct
in one and cerebrovascular accident in the other).

7. MARKET POTENTIAL

The two genomic types of CoV-HKU1 are completely
sequenced. These sequences allow the development of vari-
ous diagnostic tests and therapeutic methods as described
hereinabove. In addition, the genetic information of CoV-
HKUT1 is extremely important and valuable for clinical and
scientific research applications.

5

54
8. EQUIVALENTS

Those skilled in the art will recognize, or be able to
ascertain many equivalents to the specific embodiments of
the invention described herein using no more than routine
experimentation. Such equivalents are intended to be
encompassed by the following claims.

All publications, patents and patent applications men-

1o tioned in this specification are herein incorporated by ref-

erence into the specification.

Citation or discussion of a reference herein shall not be
construed as an admission that such is prior art to the present
invention.

SEQUENCE LISTING

The patent contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http:/seqdata.uspto.gov/?pageRequest=docDetail&DocID=US07371837B2).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).

What is claimed:

4. A vector comprising the nucleic acid molecule of claim

1. An isolated nucleic acid molecule comprising the ,, 2.

nucleotide sequence of SEQ 1D NO:2919, or the full length
complement thereof.

2. An isolated nucleic acid molecule comprising a repli-
case gene of coronavirus HKU! strain (CoV-HKU1),
wherein the said replicase gene comprises a nucleotide
sequence selected from the group consisting of SEQ ID
NO:2920, 2922, 2924, 2926, 2928, 2930, 2932 and 2934.

3. A vector comprising the nucleic acid molecule of claim
1.

5. An isolated host cell comprising the vector of claim 3.

6. An isolated host cell comprising the vector of claim 4.

7. An isolated replicase polypeptide encoded by the
nucleic acid molecule of claim 2.

8. An isolated nucleic acid molecule encoding the
polypeptide of claim 7.
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