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(57) ABSTRACT

The present invention relates to an isolated novel virus
causing Severe Acute Respiratory Syndrome (SARS) in
humans (“hSARS virus™). The hSARS virus is identified to
be morphologically and phylogenetically similar to known
member of Coronaviridae. The present invention provides
the complete genomic sequence of the hSARS virus. Fur-
thermore, the invention provides the nucleic acids and
peptides encoded by and/or derived from the hSARS virus
and their use in diagnostic methods and therapeutic meth-
ods, including vaccines. In addition, the invention provides
chimeric or recombinant viruses encoded by said nucleotide
sequences and antibodies immunospecific to the polypep-
tides encoded by the nucleotide sequences.
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a cag gac gct gta gct tca aaa atc tta gga ttg cct acg cag act gtt 49
Gln Asp Ala Val Ala Ser Lys Ile Leu Gly Leu Pro Thr Gln Thr val
1 5 10 15
gat tca tca cag ggt tct gaa tat gac tat gtc ata ttc aca caa act 97
Asp Ser Ser Gln Gly Ser Glu Tyr Asp Tyr Val Ile Phe Thr Gln Thr
20 25 30
act gaa aca gca cac tct tgt aat gtc aac cgc tte aat gtg gect atc 145
Thr Glu Thr Ala His Ser Cys Asn Val Asn Arg Phe Asn Val Ala Ile
35 40 45
aca agg gca aaa att ggc att ttg tge ata atg tct gat aga gat ctt 193
Thr Arg Ala Lys Ile Gly Ile Leu Cys Ile Met Ser Asp Arg Asp Leu
50 55 60
tat gac aaa ctg caa ttt aca agt cta gaa ata cca cgt cgc aat gtg 241
Tyr Asp Lys Leu Gln Phe Thr Ser Leu Glu Ile Pro Arg Arg Asn Val
65 70 75 80
gct aca tta caa gca gaa aat gta act gga ctt ttt aag gac tgt agt 289
Ala Thr Leu Gln Ala Glu Asn Val Thr Gly Leu Phe Lys Asp Cys Ser
85 90 85
aag atc att act ggt ctt cat cct aca cag gca cct aca cac ctec age 337
Lys Ile Ile Thr Gly Leu His Pro Thr Gln Ala Pro Thr His Leu Ser
100 105 110
gtt gat ata aaa ttc aag act gaa gga tta tgt gtt gac ata cca ggc 385
val Asp Ile Lys Phe Lys Thr Glu Gly Leu Cys Val Asp Ile Pro Gly
115 120 125
ata cca aag gac atg acc tac cgt aga ctc atc tct atg atg ggt ttc 433
Ile Pro Lys Asp Met Thr Tyr Arg Arg Leu Ile Ser Met Met Gly Phe
130 135 140
aaa atg aat tac caa gtc aat ggt tac cct aat atg ttt atc acc cge 481
Lys Met Asn Tyr Gln Val Asn Gly Tyr Pro Asn Met Phe Ile Thr Arg
145 150 158 160
gaa gaa gct att cgt cac gtt cgt geg tgg att ggc ttt gat gta gag 529
Glu Glu Ala Ile Arg His Val Arg Ala Trp Ile Gly Phe Asp Val Glu
165 170 178
ggc tgt cat gca act aga gat gct gtg ggt act aac cta cct ctc cag 577
Gly Cys His BAla Thr Arg Asp Ala Val Gly Thr Asn Leu Pro Leu Gln
180 185 190
cta gga ttt tct aca ggt gtt aac tta gta gct gta ccg act ggt tat 625
Leu Gly Phe Ser Thr Gly val Asn Leu Val Ala Val Pro Thr Gly Tyr
195 200 205
gtt gac act gaa aat aac cta 646
Val Asp Thr Glu Asn Asn Leu
210 215

FIG. 1
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FIG. 5A FIG. 5B



w
&
-
=
Group Accession number ;
Murinc hepatitis virus strain ML-11 2 AAF68920 "c=
08 . o 2 2
Murine hepatitis virus AAF69332 g
96 5 =
o6 Murine hepatitis virus strain 2 AAF19384 E
Murine hepatitis virus 2 NP_068668 =
2.
100 _____ _  Murine hepatitis virus (strain JHM) 2 VFIHIH S
83 Bovine coronavirus 2 AAK&1365 =
_, . &
100 Bovine coronavirus 2 ¥
AALA40397 =2
SARS virus, Hong Kong isolate P
>
100 A.vian infectious bronchitis 3 NP_066134 2

vIirus
=2
Avian infectious bronchitis virus 3 o
(strain Beaudette CK) CAC39112 i
T.ransmlssﬂ)lc gastroenteritis NP 058422 =
virus - &
=

100 Human coronavirus 29E 1 NP 073549
Porcine epidemic diarrhea virus 1 NP 598309
P

10

FIG. 6

IV 8£€86900/800T SN



Patent Application Publication

Mar. 20, 2008 Sheet 6 of 90

US 2008/0069838 A1

>

17.0+
16.0-

140-
120~
100-
80-
8.0- !

40-

Fluorescence (F1)

20~

00-

-10

oo et
0 2 4 6 8 10 12

U oo
14 18 18 20 22 24 28 28

Cycle Number

FIG. 7A

ool

Fluorescence (F1)

Temperature (°C)

' ] ] |
900 620 040 080

FIG. 7B



Patent Application Publication = Mar. 20, 2008 Sheet 7 of 90 US 2008/0069838 A1

t aaa tgt agt aga atc ata cct gcg cgt gcg cgc gta gag tgt ttt gat 48
Lys Cys Ser Arg Ile Ile Pro Ala Arg Ala Arg Val Glu Cys Phe Asp
1 5 10 15

aaa ttc aaa gtg aat tca aca cta gaa cag tat gtt ttc tgc act gta 97
Lys Phe Lys Val Asn Ser Thr Leu Glu Gln Tyr Val Phe Cys Thr Val
20 25 30

aat gca ttg cca gaa aca act get gac att gta gte ttt gat gaa atc 145
aAsn Ala Leu Pro Glu Thr Thr Ala Asp Ile Val Val Phe Asp Glu Ile
35 40 45

tet atg gct act aat tat gac ttg agt gtt gtc aat gct aga ctt cgt 193
Ser Met Ala Thr Asn Tyr Asp Leu Ser Val Val Asn Ala Arg Leu Arg
50 55 60

gca aaa cac tac gtc tat att ggec gat cct get caa tta cca gcc ccc 241
Ala Lys His Tyr val Tyr Ile Gly Asp Pro Ala Gln Leu Pro Ala Pro
65 70 75 80

cgc aca ttg ctg act aaa ggc aca cta gaa cca gaa tat ttt aat tca 289
Arg Thr Leu Leu Thr Lys Gly Thr Leu Glu Pro Glu Tyr Phe Asn Ser
85 90 95

gtg tgc aga ctt atg aaa aca ata ggt cca gac atg ttc ctt gga act 337
val Cys Arg Leu Met Lys Thr Ile Gly Pro Asp Met Phe Leu Gly Thr
100 105 110

tgt cgc cgt tgt cct get gaa att gtt gac act gtg agt gct tta gtt 385
Cys Arg Arg Cys Pro Ala Glu Ile Val Asp Thr val Ser Ala Leu Val
115 120 125

tat gac aat aag cta aaa gca cac aag gag aag tca gct caa tgc ttce 433
Tyr Asp Asn Lys Leu Lys Ala His Lys Glu Lys Ser Ala Gln Cys Phe
130 135 140

aaa atg ttc tac aaa ggt gtt att aca cat gat gtt tca tct gca atc 481
Lys Met Phe Tyr Lys Gly Val Ile Thr His Asp val Ser Ser Ala Ile
145 150 155 160

aac aga cct caa ata ggc gtt gta aga gaa ttt ctt aca cgc aat cct 529
Asn Arg Pro Gln Ile Gly Val Val Arg Glu Phe Leu Thr Arg Asn Pro
165 170 175
gct tgg aga aaa gct gtt ttt atc tca cct tat aat tca cag aac gct 577
Ala Trp Arg Lys Ala Val Phe Tle Ser Pro Tyr Asn Ser Gln Asn Ala
180 185 190

gta gct tca aaa atc tta gga ttg ¢ct acg cag act gtt gat tca tca 625
Val Ala Ser Lys Ile Leu Gly Leu Pro Thr Gln Thr Val Asp Ser Ser
195 200 205

cag ggt tct gaa tat gac tat gtc ata ttc aca caa act act gaa aca 673

Gln Gly Ser Glu Tyr Asp Tyr Val Ile Phe Thr Gln Thr Thr Glu Thr
210 215 220

FIG. 8
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gca cac tct tgt aat gtc aac cgc ttc aat gtg gct atc aca agg gca 721
Ala His Ser Cys Asn Val Asn Arg Phe Asn Val Ala Ile Thr Arg Ala
225 230 235 240

aaa att ggc att ttg tgc ata atg tct gat aga gat ctt tat gac aaa 769
Lys Ile Gly Ile Leu Cys Ile Met Ser Asp Arg Asp Leu Tyr Asp Lys
245 250 255

ctg caa ttt aca agt cta gaa ata cca cgt cgc aat gtg gct aca tta 817
Leu Gln Phe Thr Ser Leu Glu Ile Pro Arg Arg Asn Val Ala Thr Leu
260 265 270

caa gca gaa aat gta act gga ctt ttt aag gac tgt agt aag atc att 865
Gln Ala Glu Asn val Thr Gly Leu Phe Lys Asp Cys Ser Lys Ile Ile
275 280 285

act ggt ctt cat cct aca cag gca cct aca cac ctc agc gtt gat ata 913
Thr Gly Leu His Pro Thr Gln Ala Pro Thr His Leu Ser Val Asp Ile
290 295 300

aaa ttc aag act gaa gga tta tgt gtt gac ata cca ggc ata cca aag 961
Lys Phe Lys Thr Glu Gly Leu Cys Val Asp Ile Pro Gly Ile Pro Lys
305 310 315 320

gac atg acc tac cgt aga ctc atc tct atg atg ggt ttc aaa atg aat 1009
Asp Met Thr Tyr Arg Arg Leu Ile Ser Met Met Gly Phe Lys Met Asn
328 330 335

tac caa gtc aat ggt tac cct aat atg ttt atc acc cgc gaa gaa gct 1057
Tyr Gln Val Asn Gly Tyr Pro Asn Met Phe Ile Thr Arg Glu Glu Ala
340 345 350

att cgt cac gtt cgt gcg tgg att ggc ttt gat gta gag ggc tgt cat 1105
Ile Arg His val Arg Ala Trp Ile Gly Phe Asp val Glu Gly Cys His
355 360 365

' gca act aga gat gct gtg ggt act aac cta cct ctc cag cta gga ttt 1153
Ala Thr Arg Asp Ala Val Gly Thr Asn Leu Pro Leu Gln Leu Gly Phe
370 3758 380

tct aca ggt gtt aac tta gta gct gta ccg act ggt tat gtt gac act 1201
Ser Thr Gly Val Asn Leu Val Ala Val Pro Thr Gly Tyr val Asp Thr
385 390 395 400

gaa aat aac cta 1213
Glu Asn Asn Leu

FIG. 8 Con’t
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¢ aga acc atg cct aac atg ctt agg ata atg gec tct ctt gkt ctt get 49
Arg Thr Met Pro Asn Met Leu Arg Ile Met Ala Ser Leu val Leu Ala
1 5 10 15

cgc aaa cat aac act tgc tgt aac tta tca cac cgt ttc tac agg tta 97
Arg Lys His Asn Thr Cys Cys Asn Leu Ser His Arg Phe Tyr Arg Leu
20 25 30

gct aac gag tgt gcg caa gta tta agt gag atg gtc atg tgt ggc ggc 145
Ala Asn Glu Cys Ala Gln Val Leu Ser Glu Met Val Met Cys Gly Gly
35 40 45

tca cta tat gtt aaa cca ggt gga aca tca tcc ggt gat gct aca act 193
Ser Leu Tyr Val Lys Pro Gly Gly Thr Ser Ser Gly Asp Ala Thr Thr
50 55 60

gct tat gct aat agt gtc ttt aac att tgt caa gct gtt aca gcc aat 241
Ala Tyr Ala Asn Ser Val Phe Asn Ile Cys Gln Ala Val Thr Ala Asn
65 70 75 80

gta aat gca ctt ctt tca act gat ggt aat aag ata gct gac aag tat 289
val Asn Ala Leu Leu Ser Thr Asp Gly Asn Lys Ile Ala Asp Lys Tyx
85 90 95

gtc cge aat cta caa cac agg ctc tat gag tgt ctc tat aga aat agg 337
Val Arg Asn Leu Gln His Arg Leu Tyr Glu Cys Leu Tyr Arg Asn Arg
100 105 110

gat gtt gat cat gaa ttc gtg gat gag ttt tac gct tac ctg cgt aaa 385
Asp Val Asp His Glu Phe Val Asp Glu Phe Tyr Ala Tyr Leu Arg Lys
115 120 125

cat ttc tcc atg atg att ctt tct gat gat gcc gkt gtg tgc tat aac 433
His Phe Ser Met Met Ile Leu Ser Asp Asp Ala Val Val Cys Tyr Asn
130 135 140

agt aac tat gcg gct caa ggt tta gta gct agc att aag aac ttt aag 481
Ser Asn Tyr Ala Ala Gln Gly Leu Val Ala Ser Ile Lys Asn Phe Lys
145 150 155 160

gca gtt ctt tat tat caa aat aat gtg ttc atg tct gag gca aaa tgt 529
Ala Val Leu Tyr Tyr Gln Asn Asn Val Phe Met Ser Glu Ala Lys Cys
165 170 S 175

tgg act gag act gac ctt act aaa gga cct cac gaa ttt tgc tca cag 577
Trp Thr Glu Thr Asp Leu Thr Lys Gly Pro His Glu Phe Cys Ser Gln
180 185 180

cat aca atg cta gtt aaa caa gga gat gat tac gtg tac ctg cct tac 625
His Thr Met Leu Val Lys Gln Gly Asp Asp Tyr Val Tyr Leu Pro Tyr
195 200 205

cca gat cca tca aga ata tta ggc gca ggc tgt ttt gtc gat gat att 673
Pro Asp Pro Ser Arg Ile Leu Gly Ala Gly Cys Phe val Asp Asp Ile

210 215 220
gtc aaa cag atg gta cac tta tga ttg aaa ggt tcc gtg tca ctg gct 721
val Lys Gln Met Val His Leu
225 230

att gat gc 729

FIG.9
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atattaggtt
ctctaaacga
gcagtataaa
tctgcagact
gtccgggtgt
cacgtccaac
gactctgtgg
ctagtagagc
cgttectgatg
gacggcattce
gaaaccccaa
ggtcataget
cccattgaag
ctcactecgtg
ccagatggagt
tgcactettt
gaccatgagc
acacccttecg
tttgtgtttc
actgagggtt
aacaatatgc
acgtgcgact
ggacctacta
tgtcaagacc
attgaaactc
tatgttggct
tcaggccata
atactgagtc
gttgccatca
agtcttgatt
aagggaaagc
ctgtgtggtt
gatgcagcaa
atttctgaac
aacagtgtca
ttgtctaatc
gcgaaactta
attacaggtg
gattgtgtaa
gtcactatcg
agcaagggac
cttaaggcac
tctgaggagg
ttcacaaatg
attaaggaca
tttcgecttaa
gaagttcaag
gtgcttaatg
gcatgtgttg
aacatgggta
ggtgaagaaa
gaggacgatg
acagaggatg
gttgaggaag
ccagaaccag
actgacaatyg

tttacctacc
actttaaaat
caataataaa
gcttacggtt
gaccgaaagg
tcagtttgcc
aagaggccct
tggaaaaagg
ccttaagcac
agtacggtcg
ttgcataccg
atggcatcga
attatgaaca
agctcaatgg
accctcttga
ccgaacaact
atgaaattgc
aaattaagag
ctcttaactc
tcatggggcg
acttgtctac
ttctgaaagc
catgtgggta
cagagattgg
gacteccgcaa
gctataataa
ctggcattac
gtgaacgtgt
ttttggcate
acaagtcttt
ccgtaaaagg
ttcectceaca
accactcaat
agtcattacg
ttattatggc
ttttgggcac
gtgcaggagt
tttttgacat
aatgcttcat
ctggcgcaaa
tttaccgtca
caaaagaagt
ttgttctcaa
gagctatcgt
aagaacaata
aagggggtgc
gttacaagaa
aaaagtgctc
tagcagaggc
ttgatcttga
acttttcatc
cagagtgtga
attatcaagg
aagaagagga
aacctacacc
ttgccattaa
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caggaaaagc
ctgtgtagct
ttttactgtc
tcgtccgtgt
taagatggag
tgtccttcag
atcggaggca
cgtactgccce
caatcacggc
tagcggtata
caatgttctt
tctaaagtcet
aaactggaac
aggtgcagtc
ttgcatcaaa
tgattacatc
ctggttcact
tgccaagaaa
aaaagtcaaa
tatacgctct
cttgatgaaa
cacttgtgaa
cctacctact
acctgagcat
gggaggtagyg
gcgtgectac
tggtgacaat
taacattaac
tttectetget
caaaaccatt
tgcttggaac
ggctgctggt
tcctgatttg
tecttgtcgac
atatgtaact
tactgttgaa

tgaatttcte

cgtcaagggt
tgatgttgtt
gttgcgatca
gtgtatacgt
aacctttett
gaacggtgaa
cggcacacca
ctgcgcattg
accaattaaa
tgtgagaatc
tgtctacact
tgttgtgaag
tgagtggagt
acgtatgtat
ggaagaagaa
tctcectcetg
agactggctyg
tgaagaacca
atgtgttgac
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caaccaacct
gtecgectcggce
gttgacaaga
tgcagtcgat
agccttgttc
gttagagacg
cgtgaacacc
cagcttgaac
cacaaggtcg
acactgggag
cttcgtaaga
tatgacttag
actaagcatg
actcgctatg
gattttcteg
gagtcgaaga
gagcgctctg
tttgacactt
gtcattcaac
gtgtaccctg
tgtaatcatt
cattgtggca
aatgctgtag
agtgttgcag
actagatgtt
tgggttcerce
gtggagacct
attgttggcg
tectacaagtg
gttgagtcct
attggacaac
gttatcagat
caaagagcag
gccatggttt
ggtggtcttg
aaactcaggc
aaggatgctt
caaatacagg
aacaaggcac
ctcaacttag
ggcaaggagce
gaaggtgatt
ctcgaagcac
gtctgtgtaa
tctectggtt
ggtgtaacct
acatttgagc
gttgaatcceg
actttacaac
gtagctacat
tgttcetttt
attgatgaaa
gaatttggtyg
gatgatacta
gttaatcagt
atcgttaagg

cgatctcttg
tgcatgccta
aacgagtaac
catcagcata
ttggtgtcaa
tgctagtgceg
tcaaaaatgg
agccctatgt
ttgagctggt
tactcgtgee
acggtaataa
gtgacgagct
gcagtggtgce
tcgacaacaa
cacgcgceggyg
gaggtgtcta
ataagagcta
tcaaagggga
cacgtgttga
ttgcatctcc
gcgatgaagt
ctgaaaattt
tgaaaatgcc
attatcacaa
ttggaggctyg
gtgctagtgce
tgaatgagga
attttcattt
cctttattga
gcggtaacta
agagatcagt
caatttttgc
ctgtcaccat
atacttcaga

tacaacagac:

ctatctttga
gggagattct
ttgettcaga
tcgaaatgtg
gtgaagtctt
agctgcaact
cacatgacac
tcgagacgcec
atggcctcat
tactggctac
ttggagaaga
ttgatgaacg
gtaccgaagt
cagtttctga
tctacttatt
accctccaga
cctgtgaaca
cctcagctga
ctgagcaatc
ttactggtta
aggcacaaag
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tagatctgtt
gtgcacctac
tcgteectcet
cctaggtttc
cgagaaaaca
tggcttceggg
cacttgtggt
gttcattaaa
tgcagaaatg
acatgtgggc
gggagecggt
tggcactgat
actccgtgaa
tttctgtggc
caagtcaatg
ctgctgecgt
cgagcaccag
atgcccaaag
aaagaaaaag
acaggagtgt
ttcatggcag
agttattgaa
atgtcctgece
ccactcaaac
tgtgtttgcee
tgatattggc
tctcettgag
gaatgaagag
cactataaag
taaagttacc
tttaacacca
gcgcacactt
acttgatggt
cctgectcacc
ttctecagtgg
atggattgag
caaatttctc
taacatcaag
cattgatcaa
catcgctcaa
actcatgcct
agtacttacc
cgttgatagc
gctcttagag
aaacaatgtc
tactgtttgg
tgttgacaaa
tactgagttt
tctecttacce
tgatgatgct
tgaggaagaa
tgagtacggt
aacagttcga
agagattgag
tttaaaactt
tgctaatcect
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gatgaggtta
gctgatatca
tectttecttg
acttgtgttg
ttgaagaaag
tatacacttg
ccttcagaag
gaaatgcttg
gccataatgg
gactatggtg
aagectgaact
tttaatcttg
gtatcatcac
tctgaggagc
tcaggacagc
cacactctgg
ctaaagagtc
aacactaatc
ccaacatact
aagactttct
catactcttg
tggaaatttc
ttgtctagtg
caagaggctt
gcttacagta
ctacagcatg
ggtcagaaaa
tatgataatc
tatctagtac
ttacagcaag
tacactcata
atgtcagagt
accatcaagce
ttggatgggt
ccaactcaac
aaatttgcetg
tctgtcacat
tcagcgagtt
caggctacaa
acaaagccag
atggacaatc
accatacaga
atacttaaac
atggctgett
gcettaggtt
agtaaaattt
tgcgctaaga

taaatgctgce
caaccaatgg
cagtaggagg
ttggacctaa
tcaattcaca
cacttcagtc
atgacaaagc
tggaagcacc
ctgtecgtaca
ccacaacact
atggtaagct
agaaggatgc
taatacccte
tgccagttga
aggaagctaa
cacctaatgc
ctcatgctga
caaccatcca
tcecgattett
ctctaaatga
aagaggctgc
cagatgctgt
actttgtaga
gtacagagtt
agagccecgt
tcttatecct
tccacacaca
tggatggtge
ttgtactacc
atgagagttt
ctcaagttgg
ttttattage
attatagagc
ataaaactgt
ctaatttgga
ctactacctt
ttaagacagg
aacaagagtc
gtacattctt
taactgctaa
acaaaggacc
ctgtgtcgta
attataaaaa
cattaccaaa
atgatttaaa
tcttececcaga
tcaagaaagg
ccaagacaac
tagatacttc
ttgcttgtga
aggaagtcat
catcagatga
atgtggaaaa
taaazacaat
tggcttatgt
gattagcaca

taacatacac
tgeccatgcaa
gtcttgttty
cctaaatgca
ggacatctta
tttacaagtg
tctttatgag
taaacaagag
gaagcctgtce
ggaagaaact
ttaccatgat
accttacatg
caaaaaggct
tgagtatata
gactgctctt
taaggaagag
agagacaaga
acgtaagtat
cttttatact
gecegettgte
gegectgtatg
tactacatat
aacagtttcet
aggtgttgaa
cgagtttcat
gcgggaggtt
gcttgtggat
tgatgttaca
tagtgatgac
tettggtagg
tggtttaact
acttcaacag
ccgtgetggt
tggcgagcett
atctgcaaag
aacgggtgta
tgttteccatt
ttcttttgtt
atgtgcgaat
ggagacccetce
agtgactgat
taaactcgat
ggataatgct
tgcgagtttt
tcaaatgaca
cttgaatggc
tgctaaatta
gttcaaacca
aaattcattt
aagtcaacaa
agagtgtgac
aggtgttaaa
cacaagcatt
tgccactcat
caaaccattc
acgtgtgttt
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ctgaaacatg
aaggagagtg
ctttctggac
ggtgaggaca
cttgcaccat
tgcgtgcaga
caggttgtca
gagccaccaa
gatgtgaagc
aagtttctta
tctcagaaca
gtaggtgatg
ggtggcacta
accacgtacc
aagaaatgca
attctaggaa
aaattaatgc
aaaggaatta
agtaaagagc
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cgttctetta
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tttettaage
cttgacggtg
aagactataa
atgtctatga
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acactacgta
tacatgtctg
tcaattaaat
cttgaagtca
gatgctgcta
ggtgatgtca
cgagttctta
gaagctgtga
ccatgtgtgt
atgatgtctg
gagtacactg
tatcgtattg
gttttctaca
ggagttactt
tactatacag
gataatttca
ggcttcacaa
gatgtagtgg
¢tgecataage
aacacttggt
gaagttctgg
cccacctctg
gtgaaaacta
gtaacacaag
accattaaga
ggtattgctg
ttaggacaag
aacaattata
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gtggtggtgt
atgattacat
ataatcttgc
tccagecttcet
tgttgtcagc
cggttegtac
tggattatct
acacagaaga
caaaaattaa
ccaataagtt
tgcttagagg
ttatcactag
ctgagatget
ctggacaagg
aatctgcatt
ctgtatcctg
ctatatgcat
aaattcaaga
ctgtagcette
ttggttatgt
aagctcctge
tcacttcgte
cttacagaga
gtggtgacaa
aggttettte
aagtgttcac
catatggaca
ctcatgtaaa
gtgaagcttt
ctttaaacca
gggctgataa
aattcaatgc
acttttgtgc
gagaaactat
atgtggtgtg
tgtatatggg
gtggtcgtga
caccacctgce
gtaactatca
acggagctca
aggaaacatc
acacagagat
agcagcctat
aactcacatg
agccagctte
ctattgacta
caattgtttg
gtttacgttg
cagtagaaga
aagaagtagt
ccgaagttgt
agttaggtca
aacctaatga
caattaatag
cagcaattac
tgccttatgt

US 2008/0069838 A1

agcaggtgca
taagctaaat
taagaagtgt
taaggcagca
aggcatattt
acaggtttat
tgataacctg
ttccaaaact
ggcctgeatt
actcttgttt
tgaagatatg
tggtgatatc
ctcaagagct
atgtgctggt
ttatgtacta
gaatttgaga
ggatgttaga
gggcatcgtt
tattattacg
gacacatggt
cgtagtgtca
atcaaagaca
ttggtectat
aattgtgtac
acttgacaaa
aactgtggac
gcagtttggt
tcatgagggt
cgagtactac
cacaaagaaa
caattgttat
accagcactt
actcatacte
gacccatctt
taaacattgt
tactctatct
tgctacacaa
tgagtataaa
gtgtggtcat
ccttacaaag
ttacactaca
tgaaccaaaa
agaccttgta
ttctaacaca
acgagagcta
tagacactat
gcacattaac
tctttggagt
cacacaagga
ggaaaatcct
aggcaatgtc
tgaggatctt
gctttcacta
tgttccttygg
aacatcaaat
gtttacatta
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ttgttccaat
acaactattg
aattatgtga
ttaagtattt
aattttggtg
gttactacta
gactcecttg
ctagacttga
aaattctttt
agtcatttca
ccegtttetg
agctatgttce
aatcgtgcca
gtctatgcaa
gacacatttt
cagtttaaaa
gtgaaaaatyg
catccgcetcet
ctgcctatta
tctgettetg
cttgtatcaa
gacacctttt
gctcacagcg
gectgcccegac
aaactttcac
acctataata
gcaaggcata
aaagactaca
aacaacatac
actaaaatct
gccacattat
ttgtcaatce
gtcactcgtg
gcatggttta
gctatcatta
gcaatcaatg
tgctacacac
gctgctgagt
actaatttgce
cttatggatg
gtaacaactt
atttgectat
ggagttttct
caacctgtgg
ttggtgactt
catgttgttg
ccagcttaca
ttcaccaatg
gtgcettttt
ttctttaaca
gaggaggctg
gagacactgt
tatttcagtg
aaggctctaa
tcaatcactt

gttgaagggt

tgtgtacttt
ctaaaaatag
agtcacccaa
gcttaggttc
ctecttetta
tggatttctg
attcttatcc
caattttagg
atttattagg
tcagcaattc
caatggttag
atatecatgga
cacgegttga
atggaggccg
gcactggtag
gaccaatcaa
gcgcegettca
ccecattttgt
atgtcatagt
tgtactacag
acgttggaga
cagcaacttt
agttagcaaa
aaggtgttgt
atcactctga
aggttgaaaa
tcaatgccca
tgtetttate
cttttacact
cactcaaggyg
tgtgcgttct
atgatggtta
acatcatttc
gccagcgtgg
caagagagat
gtgacttctt
cttccaaact
gtacaatttt
tagagggttc
gttccatcat
ttgatgctga
ctaccagtgg
gtggtgttga
gtgctttaga
gtgctgccta
ctgctaatgce
getttetgee
atgtttcatt
ggataacagc
actatcttag
ctttgtgtac
tgccacttac
gagccttaga
atgactttag
ctgectgttet
gcatggtaca

tactaaaagt
tgttaagagt
attttctaaa
tctaatctgt
ttgtaatggce
tgaaggttct
agctcttgaa
tctggecgcet
tctttcagcet
ttggctcatg
gatgtacatc
tggttgcacc
gtgtacaact
tggcttctge
tacattcatt
ccctactgac
cctectactte
caatttagac
ttttgatggce
tecagetgatg
tagtactgaa
tagtgttcect
gggtgtagct
tgataccgat
cttagaaqgtg
catgacgceec
agtagcaaaa
tgaacagctg
aacttgtgct
tggtaagatt
tgctgcattyg
cacaaatgaa
tactgatgat
tggttcatac
tggtttcata
gcattttcta
cattgagtat
taaggatgct
tatttcttat
acagtttcct
gtactgtaga
tagatgggtt
tgcgatgaat
tgtgtctget
ctactttatg
acttttgttt
gggagtctac
cttggetcac
aatctatgta
gaaaagagtc
ctttttgcete
acagtataac
tactaccagc
caactcaggt
gcagagtggt
agtaacctgt
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accaattcta
gttgctaaat
ttgttcacaa
gtaactgctg
gttagagaat
tttcecttgea
accattcagg
gagtgggttt
ataatgcagg
tggtttatca
ttctttgett
tcttegactt
attgttaatg
aagactcaca
agtgatgaag
cagtcatcgt
gacaaggctg
aatttgagag
aagtccaaat
tgccaaccta
gtttccgtta
atggaaaaac
ttagatggtg
gttgacacaa
acaggtgaca
agagatcttg
agtcacaatg
cgtaaacaaa
acaactagac
gttagtactt
gtttgttata
atcattggtt
tgttttgcaa
aaaaatgaca
gtgcctggcet
cctcgtgttt
agtgattttg
atgggcaaac
agtgagcttce
aacacttacc
catggtacat
cttaataatg
ctcatagcta
tcagtagtag
aaattcagac
ttgatgtctt
tcagtctttt
cttcaatggt
ttctgtattt
atgtttaatg
aacaaggaaa
aggtatcttg
tatcgtgaag
gctgatgtte
tttaggaaaa
ggaactacaa
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gaattagagce
tatgtttgga
tecgetatgtyg
cttttggtgt
tgtatcttaa
gcatttgttt
tgacgatttc
tggcatatat
tgttctttgg
ttagtattgt
ctttectacta
gcatgatgtg
gcatgaagag
attggaattg
ttgctcgtga
atattgttga
gtcaaaagac
ctaacaacac
gcgacgagtce
ttctgttget
agatgtttga
ttaaggcact
tcectttctac
aggatgttat
gttgtaacaa
gcgeatgtat
tttcactcat
ttcgtactgce
aggttgtcaa
gttttaaact
tecgttatgec
acaaagccat
ataaacatgce
aaagctgcecc
taccgggtac
ttagtgctgt
ctacctctgce
ctgtgccata
gtccagacac
tggagggtte
gcgaaaggtc
agcattacag
acatctttac
ctggtggtat
gtgtttttgg
tcactatact
acttgtactt
ttgccatgtt
ctctgaagca
gagttacatt
tgtacctaaa
ctctatataa
cagcttgetyg
tctaccaacc
tggcatteccc
ctcttaatgg
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ttcactacct
tgccggeatt
gctattgttg
actcttatct
ttcgtctaac
aagtggatta
atcgtacaag
gttgttcaca
ctattttgct
acaaatggca
catatggaag
ctataagcgc
atctttctat
tectcaattgt
tttgtcactce
tagtgttgcet
ctatgagaga
taaaggttca
tgcttctaag
tgaccaagct
tgcttatgtce
tgttgctaca
attcgtgtca
tgaatgtctc
tttcatgctce
tgactgtaat
ctggaatgta
tgccaagaag
tgtcataact
tatgcttaag
agtacataca
tcaggatggt
tggttttgac
tgtagtagct
tgtgctgaga
tggcaacatt
ttgcgttett
ttgttatgac
tcgttatgtg
tgttagagta
agaagtaggt
agctctatca
tcctettgtg
tattgccata
tgagtacaac
ctgtctggta
gacattctat
ttctectatt
ctgccattgg
tagtaccttc
attgcgtagc
caagtacaag
ccacttagca
accacagaca
gtcaggcaaa
attgtggttg
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gatgacacag
aactatgaag
gttcaacttc
acttctaacc
tcagttctag
aatcatacca
gattatgatt
gctggtactg
gctgecaggta
atcaatggtg
gtggcaatga
ctttetgcetce
cagaatggta
ccatttgatg
gttaagggca
caaagtacac
cttggtatta
ttgtgcttgt
cctgctaget
ggttataggc
acagctcgca
acacttgttt
ttagttattt
agagctatag
ttacagtgta
cttttetgtt
tctacacaag
gatgctttca
gctactgtac
cttcaacaac
aatgatatte
tctgttttge
gataaccgtg
gcttatgcca
gttctcaaaa
gccatgcaac
gcaagatctg
atgcttagga
tgtgttccac
gattatggta
tgggaaatcc
atggacaatt
gctgttaaac
gctggtacca
aagggaggta
ttccctaaga
gttacagaca
aacctaaata
aatgctacag
cctgctaaag
aagatgttgt
atggaccaag
catccaaatce
tgtgctaatyg
tggaaaggtt
gcatcaacgt

tatactgtcc
atctgctcat
gtgttattgg
ctaagacacc
catgctacaa
ttaaaggttc
gecgtgtettt
acttagaagg
cagacacaac
ataggtggtt
agtacaacta
aaacaggaat
tgaatggtcg
ttgttagaca
ctcatcattg
agtggtcact
tggcaattgce
ttctgttacce
gggtgatgcg
ttaaggattg
ctgtttatga
acaaagtcta
ctgtaaccte
tgtttgtgtg
tcatgcttgt
tactcaaccg

‘aatttaggta

agcttaacat
agtctaaaat
ttagagtaga
ttcttgcaaa
tatccatgca
ctactcttca
ctgcecagga
agttaaagaa
gcaagttgga
aggacaagag
agcttgataa
tcaacatcat
cctacaagaa
agcaagttgt
caccaaattt
tacagaataa
cacaaacagc
ggtttgtgct
gtgatggtac
caccaaaagg
gaggtatggt
aagtacctgc
catataagga
gtacacacac
agtcctttgg
ctaaaggatt
acccagtggg
atggctgtag
ttttaaacgg

aagacatgtc
tcgeaaatcece
ccattctatg
caagtataaa
tggttcacca
tttecttaat
ctgetatatg
taaattctat
cataacatta
tcttaataga
tgaacctttg
tgcegtetta
tactatcctt
atgetctggt
gatgctttta
gtttttctet
tgcatgtgct
ttctecttgca
tatcatgaca
tgttatgtat
tgatgctgct
ctatggtaat
taactattct
tgttgagtat
ttattgtttc
ttacttcagg
tatgaactcee
taagttgttg
gtctgacgta
gtcatettcet
agacacaact
gggtgctgta
ggctattgct
ggectatgag
atctttgaat
aaagatggca
ggcaaaagta
tgatgcactt
accattgact
cacttgtgat
tgatgcggat
ggcttggcect
tgaactgagt
ttgtactgat
ggcattacta
aggtacaatt
gcctaaagtg
gctgggcagt
caattcaact
ttacctagca
tggtacagga
tggtgcttca
ctgtgacttg
ttttacactt
ttgtgaccaa
gtttgeggtg
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atttgcacag
aaccatagct
caaaattgtc
tttgtcegta
tctggtgttt
ggatcatgtg
catcatatgg
ggtccatttg
aatgttttgg
ttcaccacta
acacaagatc
gatatgtgtg
ggtagcacta
gttaccttec
actttcttga
gtttacgaga
atgctgcttg
acagttgctt
tggcttgaat
gcttcagett
agacgtgttt
gctttagate
ggtgtegtta
tacccattgt
ttaggctatt
cttactcttg
caggggcttt
ggtattggag
aagtgcacat
aaattgtggg
gaagctttcg
gacattaata
tcagaattta
caggctgtag
gtggctaaat
gatcaggcta
actagtgceta
aacaacatta
acagcagcca
ggtaacacct
agcaagattg
cttattgtta
ccagtagcac
gacaatgcac
tcagaccacc
tacacagaac
aaatacttgt
ttagctgcta
gtgctttect
agtggaggac
caggcaatta
tgttgtctgt
aaaggtaagt
agaaacacag
ctccgcgaac
taagtgcagc
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cagaagacat
ttcttgttca
tgcttaggcet
tccaacctgg
atcagtgtge
gtagtgttgg
agcttccaac
ttgacagaca
catggctgta
ctttgaatga
atgttgacat
ctgctttgaa
ttttagaaga
aaggtaagtt
catcactatt
atgectttctt
ttaagcataa
actttaatat
tggctgacac
tagttttget
ggacactgat
aagctatttc
cgactatcat
tatttattac
gttgctgctg
gtgtttatga
tgcectectaa
gtaaaccatg
ctgtggtact
cacaatgtgt
agaagatggt
ggttgtgcga
gttctttacc
ctaatggtga
ctgagtttga
tgacccaaat
tgcaaacaat
tcaacaatgc
aactcatggt
ttacatatgc
ttcaacttag
cagctctaag
tacgacagat
ttgectacta
aagatctcaa
tggaaccacc
acttcatcaa
cagtacgtct
tctgtgcttt
aaccaatcac
ctgtaacacc
attgtagatg
acgtccaaat
tectgtaccgt
ccttgatgca
ccgtcttaca
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gcttaatect
ggctggcaat
taaagttgat
tcaaacattt
catgagacct
ttttaacatt
aggagtacac
aactgcacag
tgctgetgtt
ctttaacctt
attgggacct
agagctgcetyg
tgagtttaca
caagaaaatt
gattcttgtt
gccatttact
gcacgcattc
ggtctacatg
tagcttgtct
tattctcatg
gaatgtcatt
catgtgggcc
gtttttagct
tggcaacacc
ctactttggc
ctacttggtc
gagtagtatt
tatcaaggtt
geteteggtt
acaactccac
ttetettttg
ggaaatgctc
atcatatgce
ttctgaagtc
cegtgatgcet
gtacaaacag
gctcttecact
gcgtgatggt
tgttgtccct
atctgcactc
tgaaattaac
agccaactca
gtcctgtgeg
taacaattcg
atgggctaga
ttgtaggttt
aggcttaaac
tcaggctgga
tgcagtagac
caactgtgtg
agaagctaac
ccacattgac
acctaccact
ctgcggaatg
gtctgcggat
ccgtgeggea
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caggcactag
gttttgcaaa
atttattaga
agactattta
ttagagtaga
tggctgattt
aaatactcgt
acttcgtaga
aatcattatt
tactgacatt
aagtagcacc
tcctecacttt
cacttattaa
accgttattt
ataggtgtat
caagttttgg
ctggatacca
cgegtcteag
ctggcaattt
atgttgcttt
tgtctaaagg
aggatggcaa
gtgatatcag
atggtggctg
tcccatttaa
aagatgcact
ttaagtatge
gtactatgac
gagctactgt
ctgtttacag
gagccatgcce
cttgctgtaa
gtgagatggt
atgctacaac
taaatgcact
aacacaggct
agttttacgc
tgtgctataa
cagttcttta
accttactaa
atgattacgt
tcgatgatat
ttgatgctta
atttacaata
ccgtaatget
tgtacacacc
cttcacttcg
accatgtcat
ccccaggttg
gcaagtcaca
tatacaaaaa
gtgattggac
ttttecgcage
ccactgtacg
ctagaccacc
aagtacagat

tactgatgtc
gttcctaaaa
ctcttacttt
taacttggtt
tggtgacatg
agtctatgcet
cacatacaat
gaatcctgac
aaagactgta
agataatcag
aggctgcgga
gactagggca
gtgggatttg
taaatattgg
ccttecattgt
accactagta
ttttecgtgag
tttcaaggaa
attgctagat
tcaaactgtc
tttctttaag
cgctgctatc
acaactccta
tattaatgcc
taaatggggt
tttcgegtat
cattagtgca
aaatagacag
ggtaattgga
tgatgtagaa
taacatgctt
cttatcacac
catgtgtggce
tgcttatget
tetttcaact
ctatgagtgt
ttacctgegt
cagtaactat
ttatcaaaat
aggacctcac
gtacctgect
tgtcaaaaca
cccacttaca
cattagaaag
aactaatgat
acatacagtc
ttgecggtgcece
ttcaacatca
tgatgtcact
taagcctcee
cacatgtgta
taatgctggce
agaaacgctc
cgaagtactc
attgaacaga
tggagagtac

gtctacaggg
actaattgct
gtagttaaga
aaagattgtc
gtaccacata
ctacgtcatt
tgctgtgatg
atcttacgcg
caattctgcg
gatcttaatg
gttcctattg
ttggctgetg
ctgaaatatg
gaccagacat
gcaaacttta
agaaaaatat
ttaggagtcg
cttttagtgt
aaacgcacta
aaacccggta
gaaggaagtt
agtgattatg
ttcgtagttg
aaccaagtaa
aaggctagac
actaagcgta
aagaatagag
tttcatcaga
acaagcaagt
actccacacc
aggataatgg
cgtttctaca
ggctcactat
aatagtgtct
gatggtaata
ctctatagaa
aaacatttct
gcggctcaag
aatgtgttca
gaattttgct
tacccagatc
gatggtacac
aaacatccta
ttacatgatg
aacacctcac
ttgcaggctg
tgtattagga
cacaaattag
gatgtgacac
attagttttc
ggcagtgaca
gattacatac
aaagccactg
tctgacagag
aactatgtct
acctttgaaa
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cttttgatat
gtcgcttcca
ggcatactat
cagcggttgce
tatcacgtca
ttgatgaggg
atgattattt
tatatgctaa
atgctatgeg
ggaactggta
tggattcata
agtcccatat
attttacgga
accatcccaa
atgtgttatt
ttgtagatgg
tacataatca
atgctgctga
catgcttttc
attttaataa
ctgttgaact
actattatcg
aagttgttga
tecgttaacaa
tttattatga
atgtcatccce
ctegeaccegt
aattattgaa
tttacggtgg
ttatgggttg
cctetettgt
ggttagctaa
atgttaaacc
ttaacatttg
agatagctga
atagggatgt
ccatgatgat
gtttagtagc
tgtctgaggce
cacagcatac
catcaagaat
ttatgattga
atcaggagta
agcttactgg
ggtactggga
taggtgcttg
gaccattcct
tgttgtctgt
aactgtatct
cattatgtgce
atgtcactga
ttgccaacac
aggaaacatt
aattgcatct
ttactggtta
aaggtgacta
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ttacaacgaa
ggagaaggat
gtctaactac
tgtccatgac
gcgtctaact
taattgtgat
caataagaag
cttaggtgag
tgatgcaggc
cgatttcggt
ttactcattg
ggatgctgat
agagagactt
ttgtattaac
ttetactgtyg
tgttcetttt
ggatgtaaac
tccagctatg
agtagctgca
agacttttat
aaaacacttc
ttataatctg
taaatacttt
tctggataaa
ctcaatgagt
tactataact
agctggtgtc
gtcaatagcc
ctggcataat
ggattatcca
tcttgetcge
cgagtgtgcg
aggtggaaca
tcaagectgtt
caagtatgtc
tgatcatgaa
tctttctgat
tagcattaag
aaaatgttgg
aatgctagtt
attaggcgca
aaggttegtg
tgctgatgtc
ccacatgttg
acctgagttt
tgtattgtgc
atgttgcaag
taatcectat
aggaggtatg
taatggtcag
cttcaatgeg
ttgtactgag
taagctgtca
ttcatgggag
ccgtgtaact
tggtgatgct
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atgttaaaaa
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cgcaatctac
ttcgtggatg
gatgccgttg
aactttaagg
actgagactg
aaacaaggag
ggctgttttg
tcactggcta
tttcacttgt
gacatgtatt
tatgaggcta
aattcacaga
tgctgctatg
gtttgcaatg
agctattatt
gtttttggtt
atagcaacat
agactcaagc
tatggtattg
gttggaaaac
aaaaatagta
gttgtgtaca
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gaggtactac
taatgccact
tgtacccaac
tcggcatgca
ccatcggact
cagctgttga
gaatcatacc
tagaacagta
tctttgatga
gtgcaaaaca
tgactaaagg
taggtccaga
tgagtgcttt
tcaaaatgtt
aaataggcegt
tctcacctta
ctgttgattc
cagcacactc
ttttgtgcat
taccacgtcg
gtagtaagat
taaaattcaa
accgtagact
atatgtttat
tagagggctg
tttctacagg
cagaattcac
cactcatgta
gtgatacact
agcttacatc
acaaacgtge
tgggttttga
gtaaccttea
gttgtgatgc
attggtctgt
aagtacaaca
acattggaaa
acgatgctca
ctacacatca
gttacccagc
taccaggctg
tcgataaaag
cttgtgagtc
ctacgtgtat
accgacagta
acaaacaatt
atgtggctta
tttccatcat
aaaataagac
aaccagtgcc
taatctggga
tgactgacat
atggtagagt
cagaaggttc
gagtcacatt
gcattattca

gacatacaag
tagtgcacct
actcaacatc
aaagtactct
tgctetctat
tgccctatgt
tgcgegtygeg
tgttttctge
aatctctatg
ctacgtctat
cacactagaa
catgttcctt
agtttatgac
ctacaaaggt
tgtaagagaa
taattcacag
atcacagggt
ttgtaatgtce
aatgtctgat
caatgtggct
cattactggt
gactgaagga
catctctatg
cacccgcegaa
tcatgcaact
tgttaactta
cagagttaat
taaaggcttg
gaaaggattg
aatgaagtac
aacttgcttt
ctatgtctat
gagtaaccat
tatcatgact
tgaataccct
catggttgtg
tccaaaggcet
gccatgtagt
cgataaattc
caatgcaatt
tgatggtggt
tgcatttact
tcatggcaaa
tacacgatgc
cttggatgca
tgatacttat
taatgttgtt
taataatgct
aacacttcct
agagattaag
ctacaaaaga
tgccaagaaa
ggaaggacag
agtcaaaggt
aattggagaa
acagttgcect

ttgaatgttg
actctagtgc
tcagatgagt
acactccaag
tacccatctg
gaaaaggcat
cgegtagagt
actgtaaatg
gctactaatt
attggcgatce
ccagaatatt
ggaacttgtc
aataagctaa
gttattacac
tttecttacac
aacgctgtag
tctgaatatg
aaccgcttca
agagatcttt
acattacaag
cttcatccta
ttatgtgttg
atgggtttca
gaagctattc
agagatgctyg
gtagctgtac
gcaaaacctc
ccctggaatg
tcagacagag
tttgtcaaga
tectacttcat
aacccattta
gaccaacatt
agatgtttag
attataggag
aagtctgcat
atcaagtgtg
gacaaagctt
actgatggtg
gtgtgtaggt
agtttgtatg
aatttaaagc
caagtagtgt
aatttaggtg
tataatatga
aacctgtgga
aataaaggac
gtttacacaa
gttaatgttg
atactcaata
gaagccccag
cctactgaga
gtagaccttt
ctaacacctt
tcagtaaaaa
gaaacctact
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gtgattactt
cacaagagca
tttctagcaa
gaccacctgg
ctecgecatagt
taaaatattt
gttttgataa
cattgccaga
atgacttgag
ctgctcaatt
ttaattcagt
gecegttgtece
aagcacacaa
atgatgtttc
gcaatcctgce
cttcaaaaat
actatgtcat
atgtggctat
atgacaaact
cagaaaatgt
cacaggcacc
acataccagg
aaatgaatta
gtcacgtteg
tgggtactaa
cgactggtta
caccaggtga
tagtgcgtat
tcgtgttcgt
ttggacctga
cagatactta
tgattgatgt
gccaggtaca
cagtccatga
atgaactgag
tgcttgetga
tgcetcaggce
acaaaataga
tttgtttgtt
ttgacacaag
tgaataagca
aattgecttt
cggatattga
gtgctgtttg
tgatttctgc
atacatttac
actttgatgg
aggtagatgy
catttgagct
atttgggtgt
cacatgtatc
gtgecttgtte
ttagaaacgc
caaagggacc
cacagtttaa
ttactcagag

FIG. 10 Con’t

tgtgttgaca
ctatgtgaga
tgttgcaaat
tactggtaag
gtatacggca
gcecatagat
attcaaagtg
aacaactgct
tgttgtcaat
accagccccce
gtgcagactt
tgctgaaatt
ggataagtca
atctgcaatc
ttggagaaaa
cttaggattg
attcacacaa
cacaagggca
gcaatttaca
aactggactt
tacacacctc
cataccaaag
ccaagtcaat
tgegtggatt
cctacctete
tgttgacact
ccagtttaaa
taagatagta
cctttgggeg
aagaacgtgt
tgcctgetgg
tcagcagtgg
tggaaatgca
gtgectttgtt
ggttaattet
taagtttcca
tgaagtagaa
ggaactcttc
ttggaattgt
agtcttgtca
tgcattccac
cttttactat
ttatgttcca
cagacaccat
tggatttagc
caggttacag
acacgccggce
tattgatgtg
ttgggctaag
tgatatcgct
tacaataggt
ttcacttact
ccgtaatggt
agcacaagct
ctactttaag
cagagactta
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tctcacactg
attactggct
tatcaaaagg
agtcattttg
tgctctecatg
aaatgtagta
aattcaacac
gacattgtag
gctagacttce
cgcacattgce
atgaaaacaa
gttgacactg
gctcaatget
aacagacctc
gctgttttta
cctacgcaga
actactgaaa
aaaattggca
agtctagaaa
tttaaggact
agcgttgata
gacatgacct
ggttaccceta
ggectttgatg
cagctaggat
gaaaataaca
catcttatac
caaatgctca
catggetttg
tgtctgtgtg
aatcattctg
ggctttacgg
catgtggcta
aagcgcgttg
gcttgcagaa
gttcttecatg
tggaagttct
tattcttatg
aacgttgatc
aacttgaact
actccagcett
tctgatagtce
ctcaaatctg
gcaaatgagt
ctatggattt
agtttagaaa
gaagcacctg
gagatctttg
cgtaacatta
gctaatactg
gtctgcacaa
gtcttgtttyg
gttttaataa
agcgtcaatg
aaagtagacg
gaggatttta
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agcccagatc
gatataagct
aacttggcgg
aattagagga
aaacaggttc
agataataaa
atgctgaaat
aactacaagc
aaagaatgct
aaggaataat
ctttagctgt
ttgcaccagg
cagatcttaa
tacatacggc
atgtgacaaa
agcaaaaact
ctgaccttta
atgcatcatc
aaattgatgg
agttgtcttc
ctgtaatgtc
gtaggcttat
actaaacgaa
accggtgcac
tgaggggggt
atttatttcet
gcaaccetgt
ttgtecegtgg
ttaacaattc
tctttgectgt
ttaattgcac
gtaattttaa
ataagggcta
aacctatttt
cctttteacc
taaagccaac
attgttctca
aaggaattta
ctaatattac
tctatgcatg
actcaacatt
tttgcttcte
tagcgccagg
tgggttgtgt
attataaata
atgtgccttt
cattaaatga
tagtactttc
ctgaccttat
tgttaactce
atttcactga
cttttggggg
tatatcaaga
cagcttggcg
taggagctga
gtgctagtta

acaaatggaa
cgagggctat
tcttcattta
ttttatccct
atcaaaatgt
gtcacaagat
ttcattcatg
aagtcaagcg
tcttgaaaag
gatgaatgtc
accctacaac
tacagctgtg
tgacttcgte
taataaatgg
agagaatgac
agcecctgggt
caagcttatg
atcggaagca
ctataccatg
ctattcactc
tcttaaggag
cattagagaa
catgtttatt
cacttttgat
ttactatcct
tccattttat
catacctttt
ttgggttttt
tactaatgtt
ttctaaaccc
tttcgagtac
acacttacga
tcaacctata

‘taagttgcct

tgctcaagac
tacatttatg
aaatccactt
ccagacctct
aaacttgtgt
ggagagaaaa
tttttcaacc
caatgtctat
acaaactggt
ccttgettgg
taggtatctt
ctccectgat
ttatggtttt
ttttgaactt
taagaaccag
ttcttcaaag
tteccgttcga
tgtaagtgta
tgttaactgc
catatattct
gcatgtcgac
ccatacagtt

FIG.

actgactttc
gcecttcgaac
atgataggct
atggacagca
gtgtgttctg
ttgtcagtga
ctttggtgta
tggcaaccag
tgtgaccttc
gcaaagtata
atgagagtta
ctcagacaat
tccgacgcag
gaccttatta
tctaaagaag
ggttctatag
ggccatttct
tttttaattg
catgctaact
tttgacatga
aatcaaatca
aacaacagag
ttcttattat
gatgttcaag
gatgaaattt
tctaatgtta
aaggatggta
ggttctacca
gttatacgag
atgggtacac
atatctgatg
gagtttgtgt
gatgtagttc
cttggtatta
atttggggca
ctcaagtatg
gctgaactceca
aatttcaggg
ccttttggag
aaaatttcta
tttaagtgct
gcagattctt
gttattgctg
aatactagga
agacatggca
ggcaaacctt
tacaccacta
ttaaatgcac
tgtgtcaatt
agatttcaac
gatcctaaaa
attacacctg
actgatgttt
actggaaaca
acttcttatg
tctttattac
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tcgagctcgce
acatcgttta
tagccaagcg
cagtgaaaaa
tgattgatct
tttcaaaagt
aggatggaca
gtgttgcgat
agaattatgg
ctcaactgtg
ttcactttgg
ggttgccaac
attctacttt
ttagcgatat
ggtttttecac
ctgtaaagat
catggtggac
gggctaacta
acattttctg
gcaaatttcc
atgatatgat
ttgtggtttc
ttcttactet
ctcctaatta
ttagatcaga
cagggtttca
tttattttgce
tgaacaacaa
catgtaactt
agacacatac
ccttttcget
ttaaaaataa
gtgatctacc
acattacaaa
cgtcagctgc
atgaaaatgg
aatgctctgt
ttgttcecetce
aggtttttaa
attgtgttgce
atggcgtttc
ttgtagtcaa
attataatta
acattgatgc
agcttaggcce
gcacccecceace
ctggcattgy

cggcecacggt
ttaattttaa

catttcaaca
catctgaaat
gaacaaatgc
ctacagcaat
atgtattcca
agtgcgacat
gtagtactag

10 Con’t

tatggatgaa
tggagatttc
ctcacaagat
ttacttcata
tttacttgat
ggtcaaggtt
tgttgaaacc
gcctaacttg
tgaaaatgct
tcaatactta
tgctggetcet
tggcacacta
aattggagac
gtatgaccct
ttatctgtgt
aacagagcat
agcttttgtt
tcttggcaag
gaggaacaca
tcttaaatta
ttattctctt
aagtgatatt
cactagtggt
cactcaacat
cactctttat
tactattaat
tgccacagag
gtcacagtcg
tgaattgtgt
tatgatattc
tgatgtttca
agatgggttt
ttctggtttt
ttttagagcc
agcctatttt
tacaatcaca
taagagcttt
aggagatgtt
tgctactaaa
tgattactct
tgccactaayg
gggagatgat
taaattgcca
tacttcaact
ctttgagaga
tgctcttaat
ctaccaacct
ttgtggacca
tggactcact
atttggccgt
attagacatt
ttcatctgaa
tcatgcagat
gactcaagca
tcctattgga
ccaaaaatct
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ttcatacagc
agtcatggac
tcaccactta
acagatgcgc
gactttgtcg
acaattgact
ttctacccaa
tacaagatgce
gttataccaa
aatacactta
gataaaggag
cttgtcgatt
tgtgcaacag
aggaccaaac
ggatttataa
tcttggaatg
acaaatgtaa
ccgaaggaac
aatcctatcc
agaggaactg
ctggaaaaag
cttgttaaca
agtgaccttg
acttcatcta
ttaactcagg
catacgtttg
aaatcaaatg
gtgattatta
gacaaccctt
gataatgcat
gaaaagtcag
ctctatgttt
aacactttga
attcttacag
gttggectatt
gatgctgttg
gagattgaca
gtgagattcc
ttcecttctg
gtgctctaca
ttgaatgatc
gtaagacaaa
gatgatttca
ggtaattata
gacatatcta
tgttattggce
tacagagttg
aaattatcca
ggtactggtg
gatgtttctg
tcaccttgct
gttgctgttc
caactcacac
ggctgtctta
gctggcattt
attgtggctt
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atactatgtc
ctactaactt
ccgtagattg
aatatggtag
atcgcaacac
aatattttgg
ggtcttttat
agcaatatgg
tcaatggact
ctgctctagt
aaataccttt
ttctetatga
aagaatcact
atgctcaagc
gtgtgctaaa
ggttaattac
ctgctgaaat
gacaatcaaa
cagccceccegca
tcaccacagc
ttgtgtttaa
ttactacaga
acacagttta
acttcaaaaa
ctgtegtcaa
aatcactcat
atgtttggcet
gttgcatgac
agtttgatga
cgaacttatg
aaaaattgac
agcctcactc
cgctaccaaa
gttcatttge
tgcaggtaag
caacgcatgt
attactttat
accatataac
aaaactcaaa
agactatgtc
aattactaca
agacccaccg
aatggatcca
aagtgagtac
tagcgtactt
tgcgettega
ggtttacgtc
ggtctaaacg
gcagacaacg
gtaataggtt
aacaggtttt
gcttgttttg
gcaatggcett
tttgctcgta
ccteteeggyg
gtgatcattc

tttaggtgct
ttcaattagce
taatatgtac
cttttgcaca
acgtgaagtg
tggttttaat
tgaggacttg
cgaatgccta
tacagtgttg
tagtggtact
tgctatgcaa
gaaccaaaaa
tacaacaaca
attaaacaca
tgatatcctt
aggcagactt
cagggcttet
aagagttgac
tggtgttgtc
gccagcaatt
tggcacttcect
caatacattt
tgatcctetg
tcatacatca
cattcaaaaa
tgaccttcaa
cggcttcatt
tagttgttge
ggatgactct
gatttgttta
aatgcttcte
ccttteggat
ataattgcgce
aatttactgc
gaggcgcaat
agaattatta
gatgccaact
agtgtcacag
gaagactacc
gttgtacatg
gacactggta
aatgtgcaaa
atttatgatg
gaacttatgt
ctttttcttg
ttgtgtgcgt
tactcgcgtg
aactaactat
gtactattac
tcctattect
tgtacataat
tgcttgetgt
gtattgtagg
ccecgctceaat
ggacaattgt
gtggtcactt

gatagttcaa
attactacag
atctgcggag
caactaaatc
ttegctcaag
ttttcacaaa
ctctttaata
ggtgatatta
ccacctetge
gccactgctg
atggcatata
caaatcgcca
tcaactgcat
cttgttaaac
tcgecgacttg
caaagcctte
gctaatcttg
ttttgtggaa
ttcctacatg
tgtcatgaag
tggtttatta
gtctcaggaa
caacctgage
ccagatgttg
gaaattgacc
gaattgggaa
gctggactaa
agttgecctcea
gagccagttc
tgagattttt
ctgcaagtac
ggcttgttat
tcaataaaag
tgctatttgt
ttttgtacct
tgagatgttg
actttgtttg
atacaattgt
aaattggtgg
gctatttcac
ttgaaaatgc
tacacacaat
agccgacgac
actcattegt
ctttegtggt
actgctgcaa
ttaaaaatct
tattattatt
cgttgaggag
agcctggatt
aaagcttagtt
tgtctacaga
cttgatgtgg
gtggtcatte
gaccagaccg
gcgaatggcec
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ttgcttactc
aagtaatgcc
attctactga
gtgcactcte
tcaaacaaat
tattacctga
aggtgacact
atgctagaga
tcactgatga
gatggacatt
ggttcaatgg
accaatttaa
tgggcaagct
aacttagctce
ataaagtcga
aaacctatgt
ctgctactaa
agggctacca
tcacgtatgt
gcaaagcata
cacagaggaa
attgtgatgt
ttgactcatt
atcttggcga
gecctcaatga
aatatgagca
ttgccategt
agggtgcatg
tcaagggtgt
tactcttgga
tgttcatgct
tggegttgca
atggcagcta
taccatctat
ctatgccttg
gctttgttgg
ctggcacaca
cgttactgaa
ttattctgag
cgaagtttac
tacattcttce
cgacggctct
gactactagc
ttcggaagaa
attcttgcta
tattgttaac
gaactcttet
ctgtttggaa
cttaaacaac
atgttactac
ttcctetgge
attaattggg
cttagctact
aacccagaaa
ctcatggaaa
ggacactccc

FIG. 10 Con’t

taataacacc
tgtttctatg
atgtgctaat
aggtattgct
gtacaaaacc
ccctctaaag
cgctgatgct
tctcatttgt
tatgattgct
tggtgetggce
cattggagtt
caaggcgatt
gcaagacgtt
taattttggt
ggcggaggta
aacacaacaa
aatgtctgag
ccttatgtec
gccatcccag
cttcectegt
cttettttcet
cgttattggc
caaagaadag
catttcaggc
ggtcgctaaa
atatattaaa
catggttaca
ctcttgtggt
caaattacat
tcaattactg
acagcaacga
tttecttgetg
gccetttata
tcacatcttt
atatatttte
aagtgcaaat
cataactatg
ggtgacggca
gataggcact
taccagcttg
atctttaaca
tcaggagttyg
gtgeoetttgt
acaggtacgt
gtcacactag
gtgagtttag
gaaggagttc
ctttaacatt
tcctggaaca
aatttgecta
tecttgtggcece
tgactggcgyg
tcgttgette
caaacattct
gtgaacttgt
tagggcgetg
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attgctatac
gctaaaacct
ttgcttetee
gctgaacagg
ccaactttga
ccaactaaga
ggcttcatga
gcgcagaagt
gcetacactg
getgetectec
acccaaaatg
agtcaaattc
gttaaccaga
gcaatttcaa
caaattgaca
ctaatcaggg
tgtgttcttg
ttcccacaag
gagaggaact
gaaggtgttt
ccacaaataa
atcattaaca
ctggacaagt
attaacgctt
aatttaaatg
tggececttggt
atcttgettt
tcttgctgca
tacacataaa
cacagccagt
tacecgctaca
tttttcagag
agggcttcca
tgcttgtege
tacaatgcat
ccaagaacce
actactgtat
tttcaacacc
caggtgttaa
agtctacaca
agcttgttaa
ctaatccage
aagcacaaga
taatagttaa
ccatccttac
taaaaccaac
ctgatcttet
gcttatcatg
atggaaccta
ttctaatcgg
agtaacactt
gattgcgatt
cttecaggetyg
tctcaatgtg
cattggtgct
tgacattaag
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gacctgccaa
gcgtegeage
aactataaat
taagtgacaa
tatcattatg
agtgagacaa
acctatggag
ttgtatttac
tactaaaaga
ctgacaataa
gtactcgaca
aagaggaggt
ttttaatact
cttectatttg
ttggttttca
gaaacttcte
gecgetgtgea
gtaatactta
ggcacactat
gtggtgcget
gagacgtact
tcaaaccaac
aaccagaatg
aataatactg
cctecgaggcec
taccgaagag
agatggtact
aaagaaggca
ggcacccgcea
ttgccaaaag
teatcacgta
cctgctcgaa
ttgaaccagc
actaagaaat
cagtacaacg
ggggaccaag
tttgctccaa
tcgggaacat
aaagacaacg
gagcctaaaa
aagaagcagc
cttcaaaatt
accacacaag
tactcttgtg
atctcacata
cattttcatc
ctgcctatat
attttaatag

aagagatcac
gtgtaggcac
taaatacaga
cagatgttte
aggactttca
ttatttaagc
ttagattatc
atettgegag
accttgecea
atttgcacta
tacctatcag
tcaacaagag
ttgctteacc
tgctttttag
ctcgaaatcc
attgttttga
tctaataaac
tagcactgcet
ggttcaaaca
tatagctagg
tgttgtttta
gtagtgccee
gaggacgcaa
cgtcttggtt
agggcgttee
ctacccgacyg
tctattacct
tcgtatgggt
atcctaataa
gcttetacge
gtcgeggtaa
tggctagcgg
ttgagagcaa
ctgctgetga
tcactcaage
acctaatecag
gtgcctetge
ggctgactta
tcatactgcet
aggacaaaaa
ccactgtgac
ccatgagtgg
gcagatgggce
cagaatgaat
gcaatcttta
gaggccacgc
ggaagagcec
cttcttagga

tgtggctaca
tgattcaggt
ccacgceeggt
atcttgttga
ggattgctat
ctctaactaa
cataaaacga
ctatatcact
tcaggaacat
acttgcacta
ctgcgtgcaa
ctctactcge
attaagagaa
cctttetget
aggatctaga
cttgtattte
ctcatgtget
tggctttgtg
tgcacaccta
tgttggtacc
aataaacgaa
ccgeattaca
tggggcaagg
cacagctctce
aatcaacacc
agttegtggt
aggaactggc
tgcaactgag
caatgctgece
agagggaagc
ttcaagaaat
aggtggtgaa
agtttetggt
ggcatctaaa
atttgggaga
acaaggaact
attctttgga
tcatggagcc
gaacaagcac
gaaaaagact
tettcttect
agcttctgct
tatgtaaacg
tctegtaact
atcaatgtgt
ggagtacgat
taatgtgtaa
gaatgacaaa
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tcacgaacgc
tttgctgcat
agcaacgaca
cttcecaggtt
ttggaatctt
gaagaattat
acatgaaaat
atcaggagtg
acgagggcaa
gcacacactt
gatcagtttc
cactttttct
agacagaatg
attcecttgtt
agaaccttgt
tctatgcagt
tgaagatcct
ctctaggaaa
atgttactat
ttcatgaagg
caaattaaaa
tttggtggac
ccaaaacagc
actcagcatg
aatagtggtc
ggtgacggca
ccagaagctt
ggagccttga
accgtgctac
agaggcggcea
tcaactcctg
actgcccteg
aaaggccaac
aagcctcgece
cgtggtcecag
gattacaaac
atgtcacgca
attaaattgg
attgacgcat
gatgaagctc
gcggctgaca
gattcaactc
ttttcgeaat
aaacagcaca
aacattaggg
cgagggtaca
aattaatttt
aaaazaaaaa

FIG. 10 Con’t

tttcttatta
acaaccgcta
atattgcttt
acaatagcag
gacgttataa
tcggagttag
tattetette
tgttagaggt
ttcaccattt
tgcttttget
accaaaactt
cattgttgct
aatgagctca
ttaataatgc
accaaagtct
tgcatatgea
tgtaaggtac
ggttttacct
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1 - ATATTAGGTTTTTACCTACCCAGGARAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT - 60
-1 L G F YL PRKXKSCPTSTI S CURSGESV
- Y *# YV F T Y P G KANOQUPR S L VDTULF
- I R FLPTOQEI K?®PTUNULDTILTIL®*TICS .
61 - CTCTAAACGAACTTTAARATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC - 120

-L * T N F K I CV AV ARULHA®*YCTY
- 8§ KR TULI K SV *L SL GOCCMU®PS A PT
- L N EL *NL CSCRSAAZCLVHTLR

121 - GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTICT - 180
-A V * T I I N F TV VDI KXI KR RVYVTRPS
- QY K@ * * I L L S$SLTRNDNZE* LV PL
- S I NN N X F Y CR®* Q ET S N S S L F

181 - TCTGCAGACTGCTTACGGTTITCCTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC - 240
-8 ADCLURFRPTCTCS SRS SAYULGF
- L 0T A Y GPF VRV AV DHZUQHT * V S
- C R L L TV S S VL QS I I S I P RFR

241 - GTCCGGCTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA - 300
-V RV * P K G KMES L VL GV NEKT
- 5§ 6 CDRI XV RWIPRALTFULUV S TRIKH
- P G VTETR™* DG GEU®PZCSWCOQURENT

301 - CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGE - 360
-H VvV QL SL P VL QV®RDUVILVYVRGTFGC
- T S NS v¢L S FRLETTZC®™>*CV A S G
- R P T QF A CUP S G * RRASAWTILRG

361 - GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAARATGGCACTTGTGGT - 420
-D S VE EA AL S E AREHTLIKNDNGTCG
- T L W KR P Y R RHV NT S KMAILV YV
- L C G R GPTIGOGT®* TP Q KWEHETULW S

421 - CTAGTAGAGCTGGAAAAAGGCGTACTGCCCCAGCTTGAACAGCCCTATGTGTTCATTAAA - 480
-L V EL E K GV L P QL E Q P Y V F I K
- %« *x 3 W K KA Y CP S L NS PMOZCS LN
- S R A G KRURTTORAU®PAS* TAUL CV H * T

481 - CGTTCTGATGCCTTAAGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGARATG - 540
-R §$ DAL STNUHGHI KV VUV ETLUVAZEWM
- VL M©P*AP I T ATH RS SUILSWULOQO KW
- F * ¢ L K HOQO SR PQGUR ™* A G CRNG

541 - GACGGCATTCAGTACGGTCGTAGCGGTATAACACTGGGAGTACTCGTGCCACATGTGGGC - 600
-D G I 0 YGRS GITULGV LV P HVG
- T A F S8 TV VAV * HWEYSCHMWA
- R H S VRS * RYNTUGS T RATTOCGR

601 - GAAACCCCAATTGCATACCGCAATGTTCTTCTTCGTAAGAACGGTAATAAGGGAGCCGGT - 660
-E T P I A Y RNV L L R KNG GWNIKGAG
- K P QLHT AMT FT FUFVRTVIZREPYV
- N P N CI P QCSS8S * ER * * G S R W

661 - GOTCATAGCTATGGCATCGATCTAAAGTCTTATGACTTAGGTGACGAGCTTGGCACTGAT - 720
-G H 8 Y 66 1 DL XK S8 YDULGDETLTGTTD
- VI AaMASTI* s L MT* VTS L ATLTI
- S * L, W HR S XK VL *L R * RATWH * 8§

721 - CCCATTGAAGATTATGAACAARAACTGGAACACTAAGCATGGCAGTGGTGCACTCCGTIGAA - 780
-P I E D Y E Q NWDNTXHG S G A L R E
- P L K I M ¥ K T@6TULSMAVV YV HS VN
- H * R L * T KL E H * a2 W Qo W C TP * T

781 - CTCACTCGTGAGCTCAATGGAGGTGCAGTCACTCGCTATGTCGACAACAATTTCTGTGGC - 840
-L TR EL N G GAVT®RY VDNUDNTFCG
- § L VS S8 MEVQSLAMSTTTISVA
- H S * A Q WRCSHSULCROQUQTFUL WP

FIG. 11
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841 - CCAGATGGGTACCCTCTTGATTGCATCAARAGATTTTCTCGCACGCGCGGGCAAGTCAATG - 900
-P DG Y PLDOCTII KDV FULH® aBRATGIKSHM
- gM@ TULJLIASI KTITFSHARIA ASDQC
- R WV P S * L HQ RF S RTURGAQV NV

901 - TGCACTCTTTCCGAACAACTTGATTACATCGAGTCGAAGAGAGGTGTCTACTGCTGCCGT - 960
.¢ T L S E QL DY I ES KRGV Y COCR
- AL F PNUNUILTI TS S RREVSTAABAV
- H S FRTT * L HRVEETRTECLUZLTLUP *

9561 - GACCATGACGCATGAAATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAG - 1020
-D HEUHETIA AWTPFPTEU RSDIKSYEHQ
- T M S M KL PG S L s aLTIRATSTR
- P * A * N CL V H * A L * *# EL R A P D

1021 - ACACCCTTCGAAATTAAGAGTGCCAAGAAATTTGACACTTTCAAAGGGGAATGCCCARAG - 1080
-T P F E I XK 88 A K X F DTU FKGETCP K
- HP S KL RV ?PRIDNILTULS KGDNADIGQS
- T L RN * E C QE I * HF QRGMUZPKYV

1081 - TTTGTGTTTCCTCTTAACTCAAAAGTCAAAGTCATTCAACCACGTGTTGAAAAGAAAAAG - 1140
-F V F P LN S KV KV I Qg PR VE K KK
. L ¢ F L L T Q K S KS FDNHV L KR KR
- Cc VS 8 * L KS Q S H s TTTC™* KZEKD

1141 - ACTGAGGGTTTCATGGGGCGTATACGCTCTGTGTACCCTGTTGCATCTCCACAGEGAGTGT - 1200
_T E G FM GRIURSVYPVASPQEC
- L RV $ WGV YALCTTULULHTLHERSV
- + ¢ F H GA Y TULCV?PCCTISTGV *

1201 - AACAATATGCACTTGTCTACCTTGATCAAATGTAATCATTGCGATGAAGTTTCATGGCAG - 1260
- N NMHL S TLMZXCNU HTCDTEUV S5 W Q
- 7 I ¢ T CUL P * % NV IIAMTEKTFHGHR
- Q YA L VY YLDEMM®*SL R * S F M ATD

1261 - ACGTGCGACTTTCTGAAAGCCACTTGTGAACATTGTGGCACTCGAAAATTTAGTTATTGAA - 1320
- T ¢ D FL KATTJCZEHCGTENTZLUVIE
- RA TUPF ¥ K P L VVNTIUVALI KTI®*XTLTILK
- V R L SESHTL * TULWH* KTF S Y * R

1321 - GGACCTACTACATGTGGGTACCTACCTACTAATGCTIGTAGTGARAATGCCATGTCCTGCC - 1380
-¢ P TTCGYTLU®PTUNA AUVV KMZPICZPRA
- DL L HV G T Y LLMTIL* * K CHVULP
- T Y ¥ M WV P T Y * CCSENAMSCL

1381 - TGTCAAGACCCAGAGATTGGACCTGAGCATAGTGTTGCAGATTATCACAACCACTCARAC - 1440
¢ QD PEI GPEUHSV ADYHNUHSN
- VK TOQ RULDULS I VL QTITITTT2®QT
- S R P RDWT* A * CCRTILSQPL KH

1441 - ATTGAAACTCGACTCCGCARGGGAGGTAGGACTAGATGTTITTGGAGGCTCTEGTGTTTGCC - 1500
-I ET R LR KGGURTH RTZGCTFGOGTCV F A
- L X L DS AREVGGLDUVLEAVCTLP
- *+ N § T P Q G R * D * M F W RUL CV CL

1501 - TATGTTGGCTGCTATAATARGCGTGCCTACTGGGTTCCTCCGTGCTAGTGCTGATATIGGE - 1560
.Yy VGECYNI KR RAYWVYVPRASADTISG
- M L A A I I §$ VPTOGPFILVLVILTIILA
- C WLUL * * A CILULGSSC®>*C* Y WL

1561 - TCAGGCCATACTGGCATTACTGGTGACAATGTGGAGACCTTGAATGAGGATCTCCTTIGAG - 1620
-8 ¢ HTGITGDNVETTULUNEDTLTLE
- QA I LALTULVTMMW®RZP®*MURTISTL R
- R P Y WH YW *Q CGDULE* G S P * D

1621 - ATACTGAGTCGTGAACGTGTTAACATTAACATTGTIGGCGATTTTCATTTGAATGAAGAG - 1680
- L S R ER VN INIV GDTFHTILNEE
-y * y VNV LTJLTZILTLATITFTI* MKTR
- T E S * T C * H *» HCWURTFSFE* RG
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1681 - GTTGCCATCATTTIGGCATCTTTCTCTGCTTCTACAAGTGCCTTTATTGACACTATARAG - 1740
-v A I I LAZG ST FSASTSAT FTIDTTIK
- L P 8§ FWHILSLLLOV?PILILTTL *R
- ¢C HHF G I FLCPFY KT CILY * HY KE

1741 - AGTCTTGATTACAAGTCTTTCAAAACCATTGTTGAGTCCTGCGGTAACTATAAAGTTACC - 1800
-8 L DY KS FEKTJIUVEST CGNYNYZXKXVT
- v L I TS L S K PLULSPAUVTTIIKTILTP
- § * L, Q V F 0 N HC * VLR * L * S Y Q

1801 - AAGGGAAAGCCCGTAAAAGGTGCTTGGAACATTGGACAACAGAGATCAGTTTTAACACCA - 1860
-XK G K P V K G A WDNIGA QOQRSVLTF®P
- RE S P * KY L TULDUNZ RDUOQTF * HH
- G K A RKURCLEHWTTETIS ST FNTT

1861 - CTGTGTCETTTTCCCTCACAGGCTGCTGGTGTTATCAGATCAATTTTTGCGCGCACACTT - 1920
-L ¢ ¢ F P S OQOQAM MGV IZRSTIUFARTIL
- ¢ VVFPHRTILULVLSDOQTFULURAHIL
- V WF S L TG CWOUCY QI NV FCAEHRT *

1921 - GATCCAGCAAACCACTCAATTCCTGATTTGCAAAGAGCACCTGTCACCATACTTGATGGT - 1980
-D A A NUHOSTIUDPDILQRAAUVTTITILTUDSG
- M Q Q T TQVFLICIE KEOQLSU©PYILMYVY
- Cc §$ K P L NS * FA KSSCHHT®* WY

1981 - ATTTCTGAACAGTCATTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACC - 2040
-I $ E Q $ L R L VDAMVYVYTSDTULILT
- F L N S H Y VLS TU®PMWTFITULOQTTZ¢CSSP
- F » T v I T § CRRHGUL Y F R P AUEHKDQ

2041 - ARCAGTGTCATTATTATGGCATATGTAACTGGTGGTCTTGTACAACAGACTTCTCAGTGC - 2100
-N s VI I MAY VTGGULVYVYV Q QTS OQW
. T vV $ L L WHM * L VVULYNZ RILTILSG
- Q ¢ HY Y G I CNWWSOCTTDF s VvV Vv

3101 - TTGTCTAATCTTTTGGGCACTACTCTTGAAAAACTCAGGCCTATCTTTGAATGGATTGAC - 2160
-L §$ N L LGTTV EZ KU LRZPTITFEWTIE
- ¢ L I F WAULULTLI KUNSUGTLS UL NG GTLR
- vV * §$ F & HY C* KT QQAYTUL*MD * G

2161 - GCCAAACTTAGTGCAGGAGTTGAATTTCTCAAGGATGCTTGGGAGATTCTCAARATTTCTC - 2220
-A KL S A GV EVPFPULI KDA AWETITLTZEKTFTL
- R NLV QELNTFSRMILGT®RTFSSNTF S
- ET * CR S * I S QG CLGDS QI SH

2221 - ATTACAGGTGTTTTTGACATCCTCAAGGGTCAAATACAGGTTGCTTCAGATAACATCAAG - 2280
-I T Q@ V F DIV KGOQIOQUVASDUNTIHK
- L Q VF LTS SRV XY RULILIQTITSR
- vy R CF * HR Q G S N TG CFUR* H QG

2281 - GATTGTGTABAATGCTTCATTGATGTTGTTAACAAGGCACTCGAAATGTGCATTGATCAA - 2340
-pD ¢V KCPF I DV VNI XA ALTEMTCTITD O
- I VvV * N A 8L ML LT RHSIKOCALTIHK
- L ¢ KMTVLUHT*OCC*QGTH RNVYVH®* S5 S

2341 - GTCACTATCGCTGGCGCARAGTTGCGATCACTCAACTTAGGTGAAGTCTTCATCGCTCAA - 2400
-y T I A GAUEKULUZ RS SULNULGEVFTI®ADQQ
- s L S LA O SCDHST™* V K S S 8 L K
- H Y R WURKV AITOQULUR™* S L HR S K

2401 - AGCAAGGGACTTTACCGTCAGTGTATACGTGGCAARGGAGCAGCTGCAACTACTCATGCCT - 2460
-8 K G L YR OCTIURGIEKET GQQULSOQULTLMEP
- AR DVPF TV SV YVARZSSCNY S CL
- Q 6 T L P SV Y TWQGARARRTT H A S

2461 - CTTAAGGCACCAAAAGAAGTAACCTTTCTTGAAGGTGATTCACATGACACAGTACTTACC - 2520
-L K A P XK EV TPFILEGDSHDTUV LT
- L R HQ KK * P FL XV IHMTIQYTLP
- *» @ T K R S NL S * R * F T * HS T Y L
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2521 - TCTGAGGAGGTTGTTCTCAAGAACGGTGAACTCGAAGCACTCGAGACGCCCGTTGATAGC - 2580
-8 EE V VL KNOGEULUEATLTETZPV DS
- L RRL F S RTVDNS KU HSRIRZ®PTILTIA
- * G 6 ¢ 8 Q ER*TU RS TR RUDA AR * * L

2581 - TTCACAAATGGAGCTATCCTCGGCACACCAGTCTGTGTAAATGGCCTCATGCTCTTAGAG - 2640
-F T N G A I VGTPVCVNGLMTLTULE
- 8 QM EL S S AHQSV*MA S C S * R
- H KW S Y RRUHTTS L CKWPHATULTRD

2641 - ATTAAGGACAAAGAACAATACTGCGCATTGTCTCCTGGTTTACTGGCTACAAACRAATGTC - 2700
-1 K D XK E Q Y CALSUPGVLILATNNUV
- L RT XK NNTTAMUHCTLILUV Y WILOQTMS
- * G QR T I L R I V S WFTGYIKOQTCTL

2701 - TTTCGCTTAAAAGGGGGTGCACCAATTAAAGGTGTAACCTTTGGAGAAGATACTGTTITGG - 2760
-F R L K G G AP I KGV TV FGEUDTVRW
- F A * X GV HQLI KXV * PLEZ KTITILTFG
- S L KR G CTN * R CNUILWRIRYZCTILG

2761 - GAAGTTCAAGGTTACAAGAATGTGAGAATCACATTTGAGCTTGATGAACGTGTIGACAAA - 2820
-EV Q 6 Y KNV RITT FEULDTERYV DK
- K F XK VYV TP RMM*XESHTILSLMDNUVILTK
- S S RL QECEDNUHTIO®* A * *x T C * Q0 8

2821 - GTGCTTAATGAAAAGTGCTCTGTCTACACTGTTGAATCCGGTACCGAAGTTACTIGAGTIT - 2880
-V L N EKCS VY TVESGTEUVTETF
- ¢ L M K $S AL $ TULULNU PV ?PIKILIULSTL
- A * * K VL ¢ L HC * I RY RS Y *» V C

2881 - GCATGTGTTGTAGCAGAGGCTGTTGTGAAGACTTTACAACCAGTTTCTGATCTCCTTACC - 2940
-A CVVAEA AV YV KTULQ®PV SDILULT
- ¥ VL *@Q RL L *RUL YNV FULTISULP
- M ¢ ¢C S RGCCETDTFTTSTF * S8 P Y Q

2941 - AACATGGGTATTGATCTTGATGAGTGGAGTGTAGCTACATTCTACTTATTTGATGATGCT - 3000
-N M 66 I b L DEWSVATT FZYULFDTDA
- T W VL I L M 88 GV * L HS T YL MMIL
- H GY * $§ *# * VECS Y I L LTI * =* CW

3001 - GGTCAAGAAAACTTTTCATCACGTATGTATTGTTCCTTTTACCCTCCAGATGAGGAARGRA - 3060
-G E E N F 8 S R MY CSFYPPDEE E
- v K K T F HHV CIV?PVFTULAOQDMZRIKK
- * R K L F I T Y Vv L F L L P 8 R * G R R

3061 - GAGGACGATGCAGAGTGTGAGGAAGAAGAAATTGATGAAACCTGTGAACATGAGTACGGT - 3120
-E D DAZETCETEETETIDETTCEHEY QG
- R T M Q S VR KK XLMKPVNMSTV
- G R CRV * G R RN * +* N L * T * V R Y

3121 - ACAGAGGATGATTATCAACGCTCTCCCTCTGGAATTTGGTGCCTCAGCTGAAACAGTTCGA - 3180
-T EDDY Q GL PL EF GASAZETV R
- Q RM I I KV SLWNUILV P QLI KOQTF E
- R 6 * L S R S P S G I WCUL S * N S S 8

3181 - GTTGAGGAAGAAGAAGAGGAAGACTGGCTGGATGATACTACTGAGCAATCAGAGATTGAG - 3240
-V EEEEEEDUW®WULDDTTTEUQSE I E
- L R K X K R X TGWMTIILIULSNOQTRTUILS
- * G R R R GR L AG®* Y Y *» A I RD * A

3241 - CCAGAACCAGAACCTACACCTGAAGAACCAGTTAATCAGTTTACTGGTTATTTAAAACTT - 3300
-P E P EPTPEEUZPVNQTFTGYTUL KL
- ¢ N QNL HL KNQULTISULULV I * NIL
- R TR T YT * R TS * § V Y WL F KTY

3301 - ACTGACAATGTTGCCATTAARATGTGTTGACATCGTTAAGGAGGCACAAAGTGCTAATCCT - 3360
- DNV ATI KCVDTIUVIXEWA& AUGQSA ANF?P
- L TMVL PLWNVLTSULRZRIHEZEKUVILTIHTEL
- *x Q ¢ CH * M ¢C* HR * G G T K C * 5 ¥
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3361 - ATGGTGATTGTAAATGCTGCTAACATACACCTGAAACATGGTGGTGGTGTAGCAGGTGCA - 3420
-M VI VN A ANTIHULI KUHGS G GV ARGA
- W * L * M L L T YT * NMVVV * Q VH
- ¢ DCKCCS®* HTU®PETWW®W®WOCSURZCT

1421 - CTCAACRAGGCAACCAATGGTGCCATGCAAAAGGAGAGTGATGATTACATTAAGCTARAT - 3480
-L N KA T™UNGAMOQI KXESDUDY I KTILN
- 8§ TR QPMUVV?PCI KU RRVMITTLS*MNM
- Q QG N Q WCHAIKGE™* * L H* A KW

3481 - GECCCTCTTACAGTAGGAGGGTCTTGTTTGCTTTCIGGACATAATCTTGCTAAGAAGTGT - 3540
-6 P L TV GGG S CLL S GHUNTULAIKKZC
- AL L Q * EG LV CV FULDTITIULTULZRSYV
- P S Y SRRV LPFATFWT®* S C * E V 8

3541 - CTGCATGTTGTTGGACCTAACCTAAATGCAGGTGAGGACATCCAGCTICTTAAGGCAGCA - 3600
-L HV VG PDNILUN AGEUDTIUGQTLTLIKARA
- ¢ ML L DL T * MQVRTS S S§F LR QH
- A CCWT®™*PKCR™*GHUPAS * G S5 I

3601 - TATGAAAATTTCAATTCACAGGACATCTTACTTGCACCATTGTTGTCAGCAGGCATATTT - 3660
.Y ENF N S QDI L L APULULSAGTITF
- M K I S I HR TS Y L EHEHCZCQ QA Y L
- * X F Q P T GHULTOCTTIUVV S RUHETIW

31661 - GGTGCTAAACCACTTCAGTCTTTACAAGTGTGCGTGCAGACGGTTCGTACACAGGTTTAT - 3720
-G A K PL QSL QVCVQTVRTZQQVY
- VL NHPF 8§55 L Y K CACR RZRTFUVUHRTFI
- ¢ * T TSV F TS VURADGSYTGTLY

3721 - ATTGCAGTCAATGACAAAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTIGATAACCTG - 3780
-I AV N D KAUL Y EQVVMDYTULDNL
- L QS M T XKUL PFMSURLSWIIULTIT*
- c S 0 * Q $ 8L *AGCHZGULS * * P E

3781 - AAGCCTAGAGTGGAAGCACCTAAACAAGAGGAGCCACCAAACACAGAAGATTCCAAAACT - 3840
-K P R V E A P K OQOQZEEUPUPNTET DS KT
- 8 L EWXKH L NI KRS HQTOQCKTIUPIKIT.L
- A * S G 8 T * TRGA ATI XKUHZRZRTFOQN*

3841 - GAGGAGAAATCTGTCGTACAGAAGCCTGTCGATGTGAAGCCAAAAATTAAGGCCTGCATT - 3900
-E E K 8§ VV Q K P VDV KUPEKTIZ KA ATQCCI
- R R NUL S Y R S L S M * 8 Q0 KL R P AL
- ¢ EI ¢CRTEATCTRT CEA AIKNT™®*XGTLH *

3901 - GATGAGGTTACCACAACACTGGAAGAAACTAAGTTTCTTACCAATAAGTTACTCTTIGITT - 3960
-pD EVTTTULEETI KT FLTDNI KT LTULULF
- M R L P Q HW KX XL S FULPTI S Y S CL
- * @G Y H N T GRUN *V S Y ¢ * VvV TILVC

3961 - GCTGATATCAATGGTAAGCTTTACCATGATTCTCAGAACATGCTTAGAGGTGAAGATATG - 4020
-A DI NG KL Y HD S QNMTULURGE DM
- L I §s M Vs F TMTIULUBRTTUGCLEUVZKTIHC
- * Y Q W * AL P * F S EHA * R * R Y V

4021 - TCTTTCCTTGAGAAGGATGCACCTTACATGGTAGGTGATGTTATCACTAGTGGTGATATC - 4080
-8 FLEKDA AZP?YMU VGDUVITSGDI
- L §$ LRRMUHTULTMW®*V ML S L V VI S
- F P * EG CTULHGR™* CYHT™* W * Y H

4081 - ACTTGCTCTTGTAATACCCTCCAAARAGGCTGGTGGCACTACTGAGATGCTCTCAAGAGCT - 4140
-7 ¢c VvV I?PSKKA AGGTTEMTLSRA
- L v L » Y P P XKRLVAILTULZRTCSQETL
- L ¢ ¢ N TL O KGWWHY *DAULIKSF

4141 - TTGAAGAAAGTGCCAGTTGATGAGTATATAACCACGTACCCTGGACAAGGATGTGCTGGT - 4200
-L K KV PV DEJYTITTYU®PGOQGCAG
. * R X C QL M sS I *PRTULDI KDV VLYV
- EE S A S * * VY NUHUV P WTRMZ~OCUWL
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4201 - TATACACTTGAGGAAGCTAAGACTGCTCTTAAGAAATGCAAATCTGCATTTTATGTACTA - 4260
-y T L EEA KT ATULIKI XT CIKSATFY VL
- I HL R XL RULULULURNANTLUHTFDMYY
- Yy T * 6§ » D C S *EMSOQITCTIZULZCTT

4261 - CCTTCAGRAGCACCTAATGCTAAGGAAGAGATTCTAGGAACTGTATCCTGGAATTTGAGA - 4320
-p S EAPNAIKETETTULGTV S WNULR
- L Q XK HL M LRI KU RTPF*ELYPGTI * E
- F R ST * C* G RDSUZ RNZ CTIULETFETR

4321 - GAAATGCTTGCTCATGCTGAAGAGACAAGAAAATTAATGCCTATATGCATGGATGTTAGA - 4380
_-EMLAUHA ATETETU RIEKTLMEPTZICMDUVR
- K ¢CL L ML KROQENO™*CLYAWMMILE
- N A C S C * RDIEKJZ KTINA AYMHGTC* S

4381 - GCCATAATGGCAACCATCCAACGTAAGTATARAGGAATTAAAATTCAAGAGGGCATCGTT - 4440
-A I M ATIQZRUIEKYZEKOGTIU KTIUGQETGTIUV
- p * WQ P S§ N VS I KEVLIZ KT FIEXKXKT RATSETL
- H N G N H P T * V * RN * N S R G HR *

4441 - GACTATGGTGTCCGATTCTTCTTTTATACTAGTAAAGAGCCTGTAGCTTCTATTATTACG - 4500
-D Y VRV FFFYTS XKEU©PUVASTITTIT
- T M V $ D 8 § F I L Vv K 8L * L L L L R
- L wC?PILILUL Y *» * RATCSF Y Y Y E

4501 - AAGCTCAACTCTCTAAATGAGCCGCTTGTCACAATGCCAATTGGTTATGTGACACATGGT - 4560
-XK L N S L N EPLVTMZ®PIGYUVTHS®GC
- § * T L *MSRUL S QCQL VM * HMV
- A EL S XK * AACHNA ANWILTCDTWF

4561 - TTTAATCTTCAAGAGGCTGCGCGCTGTATGCGTTCTCTTAAAGCTCCTGCCGTAGTGTCA - 4620
-F N L EEAAZRUC CMT®BRSTULE KA APA AWVV S
- L I L XKRULU RAV CVILLKILILZP*CQ
- * § *» R G C AL Y ATF S * 5 S C R 8 V 8

4621 - GTATCATCACCAGATGCTGTTACTACATATAATGGATACCTCACTTCGTCATCARAGACA - 4680
.v § S PDAVTTJYUNGYULTS S S S KT
- YHHOQOMTULULTILHAIMDTSUL RUHQRH
- I I TR C C Y Y I *» w I P HFV I KDTI

4681 - TCTGAGGAGCACTTTGTAGAAACAGTTTCTTIGGCTGGCTCTTACAGAGATIGGTCCTAT - 4740
-8 EEHF VETVSLAGSYURDWS Y
- L R S TL * X Q F L WULALTETIGUPI
- * G AL CRNUNST FTFGWIULL QRULVILTF

4741 - TCAGGACAGCGTACAGAGTTAGGTGTTGAATTTCTTAAGCGTGGTGACAARRATTGTIGTAC - 4800
.8 G Q0 RTELTGVETFTILZE XU RGDZEKTIUVY
. ¢ DS VeQgs* VL NZFILSVVTZKH:EL c T
- R T A YRV RC™* IS8 * AW * QNICV?P

4801 - CACACTCTGGAGAGCCCCGTCGAGTTTCATCTTGACGGTGAGGTTCTTTCACTTGACAAA - 4860
-y TLESUPVEVFHTLDGEU VL LSULDK
- T L WRAUPS SV FILTVZRTFTFHILTNUN
- H S GE PR RV S S * R * G S F T * QT

4861 - CTAAAGAGTCTCTTATCCCTGCGGGAGGTTAAGACTATARAAGTGTTCACARCTGTGCGAC - 4920
-L K 8 L L 8 L REV KTTIIZ KUV FTTUVD
. *x RV S Y P CGRTILZRL®*Z KCSOQLWT
- K E S L I P A GG * DY K S V HNTGCG Q

4921 - AACACTAATCTCCACACACAGCTTGTGGATATGTCTATGACATATGGACAGCAGTTTGGT - 4980
-N T N L ET QL VDMSMTZYGQQFG
- ? L I S TH S LWICLT*HMDSS ULV
- H * §S P HTATZCGY YV YDTIWTAUVWS

4981 - CCAACATACTTGGATGGTGCTGATGTTACAAAAATTAAACCTCATGTARATCATGAGGGT - 5040
.P T YL PG ADJVTI EXKTIZ XKZPHVNEHEG
- Q HT WMV L MUILQZXILNTILM®*TIMTR R v
- N I L @ W C * C Y KN * TS CZK S * G *
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5041 - AAGACTTTCTTTGTACTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTAC - 5100
-k T F F VL P SDDTIULRGSEA ATFEYY
- R L S L YYLVMTHY VYV KILSZSSTT
- D F L CT T * * * HTT* * § F RV L P

5101 - CATACTCTTGATGAGAGTTTTCTTGGTAGGTACATGTCTGCTTTAARCCACACARAGAAR - 5160
-H T LD E S F L GRYMSALUNUHT KK
- I L L MRV F LV GTOCLTUL * TTQRN
- Yy s * * E F S W * V HV CF K P HKE M

5161 - TGGAAATTTCCTCAAGTTGGTGGTTTAACTTCAATTAAATGGGCTGATAACRATTGTTAT - 5220
-W K F P Q V G G6 LTSI KWADNNTC CY
- @ N FL XL VYV *¥ L QLDNGILTITTIUVI
- E I § S S WW F NV PN * MG * * Q L L F

5221 - TTGTCTAGTGTTTTATTAGCACTTCAACAGCTTGAAGTCAAATTCAATGCACCAGCACTT - 5280
-L 8§ § VL L AL Q L EV KVFNAUPAL
- ¢ L VY F Y * HF N S L K S5 VNS MHEQHF
- v » ¢ F I S TS8S8 T AO®*X S QI QCT S T 8

5281 - CAACAGGCTTATTATAGAGCCCGTGCTGGTGATGCTGCTAACTTTTGTGCACTCATACTC - 5340
-Q EA Y Y RAURA AGDA ARANTFCATL I L
- X R L I I EP VL VMULULTTFUVHSYS
- R G L L * S PCW®*XOCC*LILCTHTR

5341 - GCTTACAGTAATAAAACTGTTGGCGAGCTTGGTGATGTCAGAGAAACTATGACCCATCTT - 5400
- A Y 8§ N XK TV GGEULOGDVRETMTIHEL
- L TV I KL L A SLVMSET KTL®*?PTITF
- L Q * * N CW RAM®W™*CQRUNYTDZPS S

5401 - CTACAGCATGCTAATTTGGAATCTGCAARGCGAGTTCTTAATGTGGTGTGTARACATTCT - 5460
-L 0 HANTULESAI KHZRVYVILUNVYV C K H C
.Yy 8 M L I W NILGQSEPFTLMUWOCVNTIUWV
- T A C * F & I C KA S S *x CG UV *TUL W

5461 - GGTCAGARAACTACTACCTTAACGGGTGTAGAAGCTGTGATGTATATGGGTACTCTAICT - 5520
- 0K TTTJULTGYV EAVMYMOGTL S
- VR KL L P * RV * XKL * C I WV L YL
- s EN Y YL NGO CRSOCDV Y G Y S ITL

5521 - TATGATAATCTTAAGACAGGTGTTTCCATTCCATGTGTGTGTGGTCGTGATGCTACACAA - 5580
.Yy D N L K TGV S§IPOCUVCGRUDABATDQ
. M I I L R Q V F P F HV CV VYV MTILHEN
- x * § * D R CF H S8 M C VWSS *» CYTTI

5581 - TATCTAGTACAACAAGAGTCTTCTTTTGTTATGATGTCTGCACCACCTGCTGAGTATAAR - 5640
-Yy L V Q Q E 8§ S F VMMSAPPRAE Y K
- I + Yy N K §$ L L L L * ¢L HHLTULSTIHN
- § §S T TRV FPFP CYDVCTTZ C®*V * I

5641 - TTACAGCAAGGTACATTCTTATGTGCGAATGAGTACACTGGTARCTATCAGTGTGGTCAT - 5700
-L 0 0 G T FLCANEYTSGNDNYQQC G H
_ Y $S KV HS Y VRMSTULVTTISVVI
- T A R Y I LM CE * VHW* L S V WS L

5701 - TACACTCATATAACTGCTAAGGACACCCTCTATCGTATTGACGGAGCTCACCTTACRARG - 5760
-y T H I TAIXKZ ETTULYURTIUDSGAEHETLTK
- o L I *# L L RR P S I VL TETLTTULZQR
- H § YNC* GD P LS Y * R S S P Y KD

5761 - ATGTCAGAGTACAAAGGACCAGTGACTGATGTTTTCTACAAGGARACATCTTACACTACA - 5820
-M 8 EY KG PV TDUVFYXETSYTT
- ¢ QST XD * L M F S TRIKHL T L Q
- vV RV Q R T SD* CTFLQGNTITULH Y N

5821 - ACCATCAAGCCTGTGTCGTATARACTCGATCGAGTTACTTACACAGAGATTGAACCAAAR ~ 5880
-T I K PV S Y KILDGUVTYTETITEPK
- P S S L CRTINJ SMETLULTOGQRTILUNGQTN
- H QAT CVV * TRWSs YULHRD ¥ T K I

FIG. 11 Con’t



Patent Application Publication Mar. 20, 2008 Sheet 26 of 90  US 2008/0069838 Al

5881 - TTGGATGGGTATTATAAAAAGCATAATGCTTACTATACAGAGCAGCCTATAGACCTTIGTA - 5940
-L DG Y Y K KDNAYJYTETZGQUPTIUDILWV
- wMGITIKRTIMLTTIOGQSS§UL * TULY
- 6 W VL * KG * ¢L L Y RAAMYRD®PCT

5941 - CCAACTCAACCATTACCAAATGCGAGTTTTGATAATTTCAAACTCACATGTTCTAACACA - 6000
-pP T Q PL P NASPFDNV FI KULTTCSNT
- Q L NHYQ@MUPRVYVY L ITISNSHUVLTQ
- ¥ s T I T XK CEVF * * F QTHMTF * HK

6001 - AAATTTGCTGATGATTTAARATCAAATGACAGGCTTCACAAAGCCAGCTTCACGAGAGCTA - 6060
-XK F ADDULNOMTSGT FTIZ KPAS REL
- N L L M I * I K * QA S Q S QL HE S Y
- I ¢ * * F XK S NDURUILUHIEKAST FTRATI

6061 - TCTGTCACATTCTTCCCAGACTTGAATGGCGATGTAGTGGCTATTGACTATAGACACTAT - 6120
-§ v T F FPDULUNGDUVVATIDYRUHY
- L 8§ HS$S 8 QT*MAMO®*WIL L TTIUDTTI
- Cc Hy I L PRILEWTZRTCSGY™* L * TULF

6121 - TCAGCGAGTTTCAAGAAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAAC - 6180
- A S F K K G A KL L HK P IV WHTIN
- Q RV S8R XKV LNUYOCISOQLFGTTLT
- S EF Q E R C * I T A * A NI CTULAH * P

6181 - CAGGCTACAACCAACACAACGTTCAAACCAAACACTTGGTGTTTACGITGTCTTTGGAGT - 6240
-9 A TT XTTT FZXPNT®®CLROCULWS
- R L QPROQURSNOQTULGV Y VVFGUV
- @ Y NQDU NV QT XHL VFTULSULEYX

6241 - ACAAAGCCAGTAGATACTTCAAATTCATITGAAGTTCTGGCAGTAGAAGACACACAAGGA - 6300
-T K P VDTS S§UNSF FEVLAUVEUDTQG
- 9 8 g * I L ¢ I L KF W Q * K TUHKE
- K A S RY P K F I *» S S G S R RUHTRN

6301 - ATGGACAATCTTGCTTGTGAAAGTCAACAACCCACCTCTGAAGAAGTAGTGGARAATCCT - 6360
-M D N L ACESQQ&PTSEEV V ENP
- W T I L L V KV NNUPPULI KK * W K IIL
- G Q S ¢ L *# XS TTHIUL=* R S S G K S Y

6361 - ACCATACAGAAGGAAGTCATAGAGTGTGACGTGAAAACTACCGAAGTTGTAGGCAATGTC - 6420
-T I 0 K EV I ECD YV XK TTEV YV G NV
- P Y R R K S * § Vv T * KL P XKL * A M S
- H T EOG S HRUV * REUNYRSCRZQZCH

6421 - ATACTTAAACCATCAGATGAAGGTGTTAAAGTAACACAAGAGTTAGGTCATGAGGATCTT - 6480
-I L K P S DEGV KV TQEULGHETDTL
- Y L NE ¢ M KV L K * HEK & * VM RTIIL
- T * T I R * R ¢ * $ N T R V R § * G § Y

6481 - ATGGCTGCTTATGTGGAAAACACAAGCATTACCATTAAGAAACCTAATGAGCTTTCACTA - 6540
-M A A Y V ENT S I T I KIZXPNETUL S L
- WL L MW KT QA AULUPULI RUNULMMSTF H *
- ¢ ¢ L ¢ ¢ K HKHYH* ET * * A F T S

6541 - GCCTTAGGTTTAAAAACAATTGCCACTCATGGTATTGCTGCAATTAARTAGTGTTCCTIGG - 6600
-A L L KT I ATUHGTIAATINSUVZPW
- p *x V *» K QL P LMV LL QLTIVFULG
- L R F KN N CH S WY COCNDN®X* * C S L E

6601 - AGTAAAATTTTGCCTTATGTCAAACCATTCTTAGGACAAGCAGCAATTACAACATCAAAT - 6660
-8 K I LAY V KU?PVFULGOQH-aASRTITTSN
- VX FWILMG SNUHS*DZ KXKOQQUL O H QI
- * N F L ¢cQ T I ULRT S8 SNYNTITIKIL

6661 - TQCCCTAAGAGATTAGCACAACGTGTGTTTAACAATTATATGCCTTATGTGITTACATTA - 6720
-C A XK R LA Q®RUVF FNUNYMPYVFTL
- AL RD* HNUVCLTTITIOCLMTCGCTLHY
- R * EI 8§ T T CV *» QL Y alLCVYTITI
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6721 - TTGTTCCAATTGTGTACTTTTACTAAAAGTACCAATTCTAGAATTAGAGCTTCACTACCT - 6780
-L F QL CTV FTIKSTNSUZRTITRASTLTP
- ¢ 8 N CVLL LXKV ?P IULEULZETLUHYTL
- v P I VY F Y * KY QF * QN * S FTTY

6781 - ACAACTATTGCTAAAAATAGTGTTAAGAGTGTTGCTAAATTATGTTTGGATGCCGGCATT - 6840
-T T I A KN S V K 8V A KL CULDAGTI
- 9L L L K I VLRUVILILNDNYVW¥WMZ?PATL
- N Y C * K * ¢ *» ECC* I M F G CURH *

6841 - AATTATGTGAAGTCACCCARATTTTCTAAATTGTTCACAATCGCTATGTGGCTATTGTIG - 6900
-N Y V XK S P K F S KL F TTIAMMWU YWLTILL
- I M * 8 HP N F L NCS8 QS UL CGYCC
- L ¢ EVTggIF * I V HNIRYVATIWVYV

6901 - TTAAGTATTTGCTTAGGTTCTCTAATCTGTGTAACTGCTGCTTTTGGTGTACTCTTATCT - 6960
-L 8 I ¢ L G SL I CVTA AAMTFGVLVLS
- * Yy F A YV L * SV *LL L L VY S YL
- K Y L L R F 8N L ¢CNCCUFWOCTTULTI *

6961 - BAATTTTCCTGCTCCTTCTTATTGTAATGGCGTTAGAGAATTGTATCTTAATTCGTCTAAC - 7020
-N F G A P S Y CNGUVZRETLYTZLNS SN
- 1LV LL LI VMALUENTCTIU LTIRURTIELET
- F WCSP FILL * WR®* R I VS * F V * R

7021 - GTTACTACTATGGATTTCTGTGAAGGTTICTTTTCCTTGCAGCATTTGTTTAAGTGGATTA - 7080
-v T T MDVF CEGSFPCSTICTL S G L
- L L L WISV K VL FULAA ATFUV * VvV D *
- Y Y Y G F L * RF F S L Q HULF KW IR

7081 - GACTCCCTTGATTCTTATCCAGCTCTTGAAACCATTCAGGTGACGATTTCATCGTACAAG - 7140
-p $ L DS Y ?PALETTIOQUVTTIS S YK
- 7P L I L I Q L L X P FR * RFHRT S
- L P * F L $ § S * N H S G DDV F I V QA

7141 - CTAGACTTGACAATTTTAGGTCIGGCCGCTGAGTGGGTTTTGGCATATATGTTGTTCACA - 7200
-L DL TIULGTULA A®RAZEMWV VUL AYMULFT
-« T * Q9 F * VW PL S G F W HTICOCS Q
- R L DN F R S GPR**V G F G I Y VVHK

7201 - AAATTCTTTTATTTATTAGGTCTTTCAGCTATAATGCAGGTGTTCTTTGGCTATTTTGCT - 7260
-K F FYLULGULSATIMMQGQVF F GYF A
- N § F I ¥ * V F QL * ¢R CSL ATIULL
- I1 L L F I R SPF S Y DNAGVLWILTFC*

7261 - AGTCATTTCATCAGCAATTCTTGGCTCATGTGGTTTATCATTAGTATTGTACARATGGCA - 7320
-8 HF I SN S WULMWPFITISIVQMA
- vy 1 s s8ATI LGS OCGULSUL VLY X WH
- S F HQ Q F L AUHVY VY H*Y CTNGT

7321 - CCCGTTTCTGCAATGGTTAGGATGTACATCTTCTTTGCTTCTTTCTACTACATATGGARG - 7380
-P V S A MV RMYTIVFFASFY Y I WK
- P F L QWL GGCTSSLLL S TTJYGR
- R F ¢C NG * DV HILILTZGCTPFTFILULIHWMEE

7381 - AGCTATCTTCATATCATGGATGGTTGCACCTCTTCGACTTGCATGATGTGCTATAAGCGC - 7440
-8 Y VHIMDOGE CTSSTO CMMMT~GCY KR
- A M F I S WMV APILUZ RILA AH®*TUCHBATISRA
- L ¢S Y HGWULHELFDULHTDVL * A Q

7441 - AATCGTGCCACACGCGTTGAGTGTACAACTATTGTTAATGGCATCGAAGAGATCTTTCTAT - 7500
-N R ATU RV ECTTTIVUNGMI KU RSFY
- I VvV P HAL $§$VQLLLMA®*I RIUDTILSM
- S CH TR * VY NJYOC®* WUHETETITFTILC

7501 - GTCTATGCAAATGGAGGCCGTGCCTTICTGCAAGACTCACRATTGGAATTGTCTCAATTGT - 7560
-Y Y A NG G RG GV FCZ X THNUNWNTCILNZC
- 5 M Q M EAV A S APRTLTTIGTIUVS IV
- L, C K WP R P WL L QD S QUL EL S QUL *
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7561 - GACACATTTTGCACTGGTAGTACATTCATTAGTGATGAAGTTGCTCGTGATTTGTCACTC - 7620
-D T F ¢C T G S TF I 8D EVAURDTULS L
- TH F AL VVHSLUVM XKLLV ICHS
- HI L HW *Y I H®* * * ¢ CS8 * F V TP

7621 - CAGTTTAAAAGACCAATCAACCCTACTGACCAGTCATCGTATATTGTTGATAGIGTTGCT - 7680
-Q F KR PINUPTDOS S S§Y I VDS VA
- §$ L KDQ S TULULTSHURTIULULTIUVLIL
- vy *» XK T N Q P Y * P V I V Y C * * C C C

7681 - GTGAARAAATGGCGCGCTTCACCTCTACTTTGACAAGGCTGGTCAARAGACCTATGAGAGA - 7740
-V K N G A L HL Y FDI KA AGT QI KTZYER
- * KX M ARF T STULTZ RILUV KU RPMRBRTD
- E XK WRAS?PULUL* Q G W S KDUL * ET

7741 - CATCCGCTCTCCCATTTTGTCAATTTAGACAATTTGAGAGCTAACAACACTARAGGTTCA - 7800
-H P L § HF VNLDNILRAUDNNT KOG S
- I RS PP I L 8 T * T 1 * ELTTUL KV H
- S A L P F CQF RQPFPES* QH * RFT

7801 - CTGCCTATTAATGTCATAGTTTTTGATGGCAAGTCCAAATGCGACGAGTCTGCTTCTAAG - 7860
-L P I NV I V F DG K S K CDE S A S K
- ¢L L MS ¥ FLMASZSTEPNR AT S L L L S
- A Y * CH S F *®W QV Qg MUZRIERV CF * V

7861 - TCTGCTTCTGTGTACTACAGTCAGCTGATGTGCCAACCTATTCTGTTGCTTGACCAAGCT - 7920
-8 A 8§ VyYyYysS QgL MCQUPTIULIULTULDZQRA
- . L L. ¢ T TVSsSs * CADNILT FICCTLTI KL
- Cc FCVLQSADV?PTY SV A * P S8 S

7921 - CTTGTATCAAACCTTGGAGATAGTACTGAAGTTTCCGTTAAGATGTTTGATGCTTATGIC - 7980
-L VvV §$ NV 6D T EV SV KMTFDAYV
-L Y ¢ T L E I VL KZPF?PULZ RT CILMMTILMS
- ¢ I K R W®R * Y *» 8 F R * DV * C L CR

7981 - GACACCTTTTCAGCAACTTTTAGTGTTCCTATGGAAAAACTTAAGGCACTTGTTGCTACA - 8040
-D T FSATT FSV?PMEIZ KT LI KXWATLVAT
- T P F Q QL L V F L WI KWNILRUHILILTILQ
- H L F S N F * C S Y G KT * G TOCOC Y S

8041 - GCTCACAGCGAGTTAGCAAAGGGTGTAGCTTTAGATGGTGTCCTTTCTACATTCGTGICA - 8100
-A H S ELAKGVALUDGUV L S TTF VS
- L T A S * Q RV * L *M VS FLHS C Q
- S Q RV S K G C S FRWOZCUPVFY IRV S

8101 - GCTGCCCGACAAGGTGTTGTTGATACCGATGTTGACACAAAGGATGTTATTGAATGTCTC: - 8160
-A AR Q GV VDTDUVDTIE KDV VTIETCTL
- L P DX VLL I PMULTIQZRMTILULNUVS
- ¢ P TROCC™* Y RC* HZEKGOCY * MS Q

8161 - AAACTTTCACATCACTCTGACTTAGAAGTGACAGGTGACAGTTGTAACAATTTCATGCTC - 8220
-K L 8 HH S DULEVTGD S CDNNTF ML
- N F HI TULTO™*I K * Qg VTV YV TTIS C S
- T F T $§ L * L R 8 DR * Q L * Qg F H A H

8221 - ACCTATAATAAGGTTGAAAACATGACGCCCAGAGATCTTGGCGCATGTATTGACTGTAAT - 8280
-T ¥ N K VvV ENMTUPIRUDULGA AT CTIDTZCN
- P I I R L KT *RPETIULAHVYVYILTV M
- L * * G * K H DA QR S WU RMY * L * C

8281 - GCAAGGCATATCAATGCCCAAGTAGCAAAAAGTCACAATGTTTCACTCATCTGGAATGTA - 8340
-A R HI N AOQUVAIKSHUNV SLIWNUWV
- g 6 I §s M P K * Q KV TMT FHS S G M *
- K A Y g C&?P S S KK S QCVFTHTULE CK

8341 - AAAGACTACATGTCTTTATCTGAACAGCTGCGTAAACAAATTCGTACTGCTGCCAAGAAG - 8400
-X D YM SS§L S EQLRIKOQTIURTAATKK
- K T TOCCULYLNSOCVUNI KT FVILUL?PRTR R
- R L HYVYV F I *» T AA=*= TN S Y ¢ C Q E E
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8401 - AACAACATACCTTTTACACTAACTTGTGCTACAACTAGACAGGTTGTCAATGTCATARCT - 8460
-N NI P F TLTCATTRQV vV NV I T
- T T Y L L H * L VL QQLDURULSWMS * L
- Q HTF Y TUNULTGCYN®TSGTCQCHNY

8461 - ACTAAAATCTCACTCAAGGGTGGTAAGATTGTTAGTACTTGTTTTAAACTTATGCTTAAG - 8520
-T K I 8L K 6 G K I VvVvsTOCTFZ XTI LMTILK
- L X S H S RV VRLUL VL VL UNTULT CTILR
- * N L T Q 6 W * D C * Y L F * T Y A * G

8521 - GCCACATTATTGTGCGTTCTTGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACA - 8580
-A T L LCV L AAL VY CY I VMUPVHT
- P HYCAUPILILUHMWT FUVISILCQYTIH
- H I I VRSCTCTIOGLULTYU RYASTYTI

8581 - TTGTCAATCCATGATGGTTACACAAATGAAATCATTGGTTACAAAGCCATTCAGGATGGT - 8640
-L §s I HD G Y TN E I I G Y K ATI QDG
- ¢ 0 S MMV TQMZ KXSLVTI KU®PTFZRMY
- V NP * W L H K * NHWUILIOQS S HSGWC

8641 - GTCACTCGTGACATCATTTCTACTGATGATTGTTTTGCAARATAAACATGCTGGTITTTIGAC - 8700
-V TRDTI I S TDUDTCT FA ANI KUHAGTFD
- §$ L VTSP FLLMTIVILQIUNMLUVTLT
- H S * HH F Y * * L F C K * T C WP F * R

8701 - GCATGGTTTACCCAGCGTGGTGGTTCATACAAAAATGACAAAAGCTGCCCTGTAGTAGCT - 8760
-A WF S QR GG S Y KNDIKS S CZPV VA
- H ¢ L A SV V V HTXMTI KA AATL* * L
- M V * P A WWT F I QX * Q KL P C s s C

8761 - GCTATCATTACAAGAGAGATTGGTTTCATAGTGCCTGGCTTACCGGGTACTGTGCTIGAGA - 8820
-A I I TREZ1 P I VPGLPGTV LR
- L $ L QERUL VS * CLA Y R V L C * E
- Y H Y XK R DWFUH S AWULTG Y CAE S

€821 - GCAATCAATGCTGACTTCTTGCATTTTCTACCTCGTGTITTTAGTGCTGTTGGCAACATT - 8E80
-A I N ¢ DVFLHTFTULU®PI RV F S AV GNI
- g 8§ MVTSCIFYULVFLVLLA T F
- N Q w * L LAFSTJSCTF* CCWOQUHTL

8881 - TGCTACACACCTTCCAAACTCATTGAGTATAGTGATTTTGCTACCTCTGCTTGCGTTCTT - 8940
-c Y TP S XKL I EY S.DVFAT S A CV L
- A THULPUNSIL STV IVLULZPULTULATFL
- LETF F QT H* V *» » F ¢ Y L ¢cL RS C

8941 - GCTGCTGAGTGTACAATTTTTAAGGATGCTATGGGCARACCTCTCCCATATTGTTATGAC - 9000
-A A E CT I F KDAMGI KU®PV P Y CYD
- L L §$ VQFLRMULUWANILTCHTIVMT
- c * VvV YNF * G CYGQTO CATITZLTL*H

9001 - ACTAATTTGCTAGAGGGTTCTATTTCTTATAGTGAGCTTCGTCCAGACACTCGTTATGTG - 9060
-7 N L L E G S I S Y S EULURZPUDTUZRYUV
- L I ¢ * RV L FL I VST FUVQgTLUVMSEC
- + ¥ AR G F Y F L * * A 8§ 8 R H S L C A

9061 - CTTATCGATGGTTCCATCATACAGTTTCCTAACACTTACCTGGAGGGTTCTGTTAGAGTA - 9120
- L M DG S I I Q F PNTYDLEG S V RV
- L WMV PSY S FLTULTMWR RV L UL E *
- Yy G W F HHETVS * HL?PGGT FOC™* S S

9121 - GTAACAACTTTTGATGCTGAGTACTCTAGACATGGTACATGCGAAAGGTCAGAAGTAGGT - 9180
-v T T F D AT EJYTCRIUHGTTCEUZRTSSEUVG
- * 0L L M L §8 TV DMV VHAIZIKTGT QZ K * V
- N N F *# ¢ * VL * TWJYMZERI KVYVUR S R Y

9181 - ATTTGCCTATCTACCAGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCA - 9240
-1 L 8§ T S G R WUV LNUNTEUHTYRATLS
- F A YL PVVDOGPFULTIMSTITETLYQ
- L P I ¥ QW * MG S * * *x A L Q S8 S IR
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9241 - GCGAGTTTTCTGTGGTGTTGATGCGATGAATCTCATAGCTAACATCTTTACTCCTCTITGTG - 9300
-.¢ vV F C VDA AMNILTIANTITFTU?®PTULYV
- EPFP 5V VL MUR®* IS *L T SIL UL L L C
- S F L WOC®* CDESHS * HUL Y S S CA

9301 - CAACCTGTGGGTGCTTTAGATGTGTCTGCTTCAGTAGTGGCTGGTGGTATTATTGCCATA - 9360
-Q PV GALDV SASUVVAGGTITIAI
- N L WV L *MCULUL Q * WLV VUL LPY
- T ¢ ¢ ¢C F R CV CF S S G WWY Y CHI

9361 - TTGGTGACTTGTGCTGCCTACTACTTTATGAAATTCAGACGTGTTTTTGGTGAGTACARC - 9420
-L VvV T CAAYYUF FMZ KT FRZERVYVYF GEYN
- W * L VL PTTUL®*DNSDVFULUVSTT
- ¢ pLCCLLLULYZETIOGQTTZ CTFW®* UV QP

9421 - CATGTTGTTGCTGCTAATGCACTTTTGITTTTGATGTCTTTCACTATACTCTGTCTGGTA - 9480
-4 VVAANALTLTPFLMS FTTITULTCTLV
- ML L LLMHFCPF*CLSULY S VWY
- c ccc*CTT FVFDVFHYTUL S GT

9481 - CCAGCTTACAGCTTTCTGCCCGCGAGTCTACTCAGTCTTTTACTIGTACTTGACATTCTAT - 9540
-P A Y S FLPGVY Y SV FYULYULTTFY
- Q L T AFCRESTZ®QST FTTCT* HS I
- s L QL S AGSULLSLLL VLDTITLF

9541 - TTCACCAATGATGTTTCATTCTTGGCTCACCTTCAATGGTTTGCCATGTTTTCTCCTATT - 9600
_F T NDUV S FLAEHEHLOQWTFA AMTFSPI
. 8 P M M P FH S WILTTVFUNGILU®PTCTFTILULIL
- HQ *C F I L 8PS MV CHVF s Y C

9601 - GTGCCTTTTTGGATAACAGCAATCTATGTATTCTGTATTTCTCTGAAGCACTGCCATTGG - 9660
v P P W ITA ATIVYUVFCISLIKHZCHW
. ¢ L FG * Q Q 8 MY SV FUL®* s T®AaTIG®GC
- A F L DNSNILOCTIULYF FSEHATLPTLV

9661 - TTCTTTAACAACTATCTTAGGAAAAGAGTCATGTTTAATGCAGTTACATTTAGTACCTTC - 9720
_F FP NN YL R X RV M FDNGUVTT FSTTF
- g L TTTIULOGU XES ST CLMETLUHTLVPS
- L * Q L §$ * E X § HV *» w s Y I * ¥ L R

9721 - GAGGAGGCTGCTTTGTGTACCTTTTTGCTCAACAAGGAAATGTACCTAAAATTGCGTAGC - 9780
-E E A ALCTPILLNZI KEMYTILEKTULTRS
- RRL L CV®PFOCSTRTZEKXTCT®*NTCUVA
- e ¢ ¢CF VYLV FAQOQGDNUV?PIKTIA®™*R

9781 - GAGACACTGTTGCCACTTACACAGTATAACAGGTATCTTGCTCTATATAACAAGTACAAG - 9840
_.E T L L P L T QY NR Y L AL Y NKY K
_ RECCHTILUEHESTITOGITULIL Y I T 8§ TS
- DT VATVYTUV * gV s CcC s I * QVaQyV

9841 - TATTTCAGTGGAGCCTTAGATACTACCAGCTATCATGARGCAGCTTGCTGCCACTTAGCA - 9900
.Y F § ¢ALDTTSYUREA AHBALCTCHTILA
. I 8§ VEU& P S*ILPATIVIKOQLARAMAT*Q
- F Q W S L R Y Y QL S * s S L L P L S K

9901 - AAGGCTCTAAATGACTTTAGCAACTCAGGTGCTGATGTTCTCTACCAACCACCACAGACA - 9960
- K A LNDT F SN S8 G ADUVULYQ?PZPOQOT
- R L * M T L ATQVLMTFSTNHHRH
- @ §$ K * L * 0L R C* CSLPTTTUDI

9961 - TCAATCACTTCTGCTGTTCTGCAGAGTGGTTTTAGGARAATGGCATTCCCGTCAGGCAAA - 10020
-s 1 T S A vV L QS G FRIEXMATFUPSGK
- 0§ L L L F CRUV VLGIZ KU WHSR Q A K
- N H F ¢ ¢C S A EWTF* ENGTIU®PVROQS

10021 - GTTGAAGGGTGCATGCTACAAGTAACCTGTGGAACTACAACTCTTAATGGATTGTGGTTG - 10080

.V EGCM UV QVTITCGTTTTLDNGTILWL
. L K G AW UYIEXK* PV ELSGQLTLMDTZGCG®GUW
- * RV HG T S N L WUNUYNZS* WIVVG
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10081 - GATGACACAGTATACTGTCCAAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCT - 10140
-D DTV Y C?PURHVICTAET DM MTLUNP
- M T Q YTV QDMSTFAQQIKTZ CLTITL
- * H $ I L § K T ¢ HL HS R RUHA* 5 *

10141 - AACTATGAAGATCTGCTCATTCGCAAATCCARCCATAGCTTTCTTGTTCAGGCTGGCARAT - 10200
-N Y EDULUL I RX S NUHSFILV QAGN
- T M K I ¢S FADNUPTTIATFTULTFRILAWMN
- L * R S A H S I Q&©P*1L S CSGWZQC

10201 - GTTCAACTTCGTGTTATTGGCCATTCTATGCAAAATTGTCTGCTTAGGCTTAAAGTTGAT - 10260
-V Q LRV IGHSMONTCLILURILIEKVD
. F N FVLLATIULTCI KTIUVOCLOGTZ LI XKTLTI
- s T S C Y W?PF YA KULSA * A * 5 * ¥

10261 - ACTTCTAACCCTAAGACACCCAAGTATAAATTTGTCCGTATCCAACCTGGTCARAACATTT - 10320
-T § N P K TP K Y K F VRTIUOQPGUOQTF
- L L TLRHU®PSIUNULSVSNTILVZIXHTF
- F » P * D T Q V * I ¢ P Y P TWS N ITF

10321 - TCAGTTCTAGCATGCTACAATGGTTCACCATCTGGTGTTTATCAGTGTGCCATGAGACCT - 10380
8§ VL ACY NG S PS GV Y QCAMTE ERYP
- Q F*HATMWMVYHHLUVF IS VP * DL
- S S $ ML Q WPFTTTIWOCLSVCHET*

10381 - AATCATACCATTAAAGGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATT - 10440
_N H T I XK G 8§ F L XN G S CG SV GVFNI
- I I P L KV L SLMDIEHEVY V VL VLTHL
- S Y H * R F F P * WIMW®*XCWZF * H *

10441 - GATTATGATTGCGTGTCTTTCTGCTATATGCATCATATGGAGCTICCAACAGGAGTACAC - 10500
-pD Y D CV S FCYMHHEHMTETLTZPTG GV H
- I M I A CL 8 A1 CI I WSV FQOQEUYT
- L * L R V F L L YASYGASUNURSTR

10501 - GCTGGTACTGACTTAGAAGGTAAATTCTATGGTCCATTTGTTGACAGACAAACTGCACAG - 10560
-Aa ¢ TDLETGI KT FYGE?PF VDROQTAQ
- L v L T * KV NS MV HLTULTUDI KTULHR
- W Y * L R R * I L W S I C * Qg TDNICTG

10561 - GCTGCAGGTACAGACACAACCATAACATTAAATGITTTGGCATGGCTGTATGCTGCTGTT - 10620
-.AAGTDTTTITULNVILAWILYAR-AYV
- L Q VQgTOQ?®P?P* H *MFWHGCMILTL L
- ¢ R Y R HN HNI K CP?P GMAV CCOCY

10621 - ATCAATCGTGATAGGTGGTTTCTTAATAGATTCACCACTACTTTGAATGACTTTAACCTT - 10680
-1 N ¢ DRWPFPULNZ RTEFTTTTULNDNDTFNTL
- §$ MV IGGTPFLIDS?PILIL®*MTTILTTL
- Q W * * v v § * * I HH Y F E * L * P C

10681 - GTGGCAATGAAGTACAACTATGAACCTTTGACACPAGATCATGTTGACATATTGGGACCT - 10740
-V A M K YNJYEU®PULTOQDUHVDTIULGFP
- WQ * 8§ T TMUNTUL®*HKTIMTZLTJYWDIL
- G N EV QUL * TV FDTH RS SC®*HTIUGT S

10741 - CTTTCTGCTCAAACAGGAATTGCCCTCTTAGATATGTGTGCTGCTTTGARAGAGCTGCTG - 10800
-L $ A Q TG I AV L DMTCAATLIKETLTL
- F L L XQELUPS* I CVLIL* K S CC
- F ¢ S N R NCRTULU®RYVCOCTFETRAAA-A

10801 - CAGAATGGTATGAATGGTCGTACTATCCTTGGTAGCACTATTTTAGARGATGAGTTTACA - 10860
-Q NG M NG RTTIULGSTTIULETDTETFT
- R MV * MV VL SL VALV F* KMSZS L E
- E W &YEMWS Y Y P W HYF RR* VYT

10861 - CCATTTGATGTTGTTAGACAATGCTCTGGTGTTACCTTCCAAGGTAAGTTCARGAARATT - 10920
P F DV VRQZCSGVY TV F QG KTFKIKI
- HL MLLDUNA ALV VULZPS KV S S RKIL
- I *» ¢ ¢ * TMTULWOCYULPUR* V QENZC
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10921 - GTTAAGGGCACTCATCATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTT - 10980
- v KT HHWMILTLTT FULTSULILTITLYV
- L RALTITIGT CTPF * L 8 * HHY* F L F
- * ¢ H § S L DAFNVFULDTITTIZDS®SCS

10981 - CARAGTACACAGTGGTCACTGTTTITTCTTTGTTTACGAGAATGCTTTCTTGCCATTTACT - 11040
-0 8§ T Q WS L F FF VY EUDNARA F L P F T
- KV H S G HCPF SLFTRMLSOCHTLTL
- XK ¥y T VV TV FLCLRETCTFULRATIZYS

11041 - CTTGGTATTATGGCAATTGCTGCATGTGCTATGCTGCTTGTTAAGCATAAGCACGCATTC - 11100
-L ¢ I M A I A A CBAMILTLV KHZEKIHEATF
- L VL WQULLHUVLCCLULSTISTH S
- W Y Y G NCCMO©GCY® AaAaCcCc+an*ARTIUL

11101 - TTETGOTTGTTTCTGTTACCTTCTCTTGCAACAGTTGCTTACTTTAATATGGTCTACATG - 11160
-L ¢ L FL L P S LATVAYTFUNMVYM
- ¢ ACF CVYlULLQ@Q@ULLTILTIW®WSTSOC
- vV L VSV TV FSCUNSCLIL®*YGUL HA

11161 - CCTGCTAGCTGEGTGATGCGTATCATGACATGGCTTGAATTGGCTGACACTAGCTTGICT - 11220
P A S WV MUPRTIMTWULEULA ADTS L S
- L L AG * CV S * HGULUNWILTTZ LATZCTIL
- ¢ * L ¢ DAY HDMAD*XTI G * H * L VW

11221 - GCTTATAGGCTTAAGGATTGTGTTATGTATGCTTCAGCTTTAGTTTTGCTTATTCTCATG - 11280
.¢ Y R L KDCVMYASALVILILTITILM
. v I ¢ L RIUVLCMZILOGL* F CTLF S >
- L * A * @ L ¢CYV CPFSF S FAY S HD

11281 - ACAGCOTCGCACTGTTTATGATGATGCTGCTAGACGTGTTTGGACACTGATGAATGTCATT - 11340
T A R T V Y DDA AUZRU RV WTZLMNUVI
- Q LALFMMMLTLTDUVF G H * * M S L
- s s ¢ L *# * ¢ C* T CULDTTUDEZ CHY

11341 - ACACTTGTTTACAAAGTCTACTATGGTAATGCTTTAGATCAAGCTATTTCCATGTGGGCC - 11400
T L VY KV Y Y G N A2ALUDOQATISMNUWA
- HE L FTKSTMUV ML *IKTLTFU®PCGEG P
- T ¢ L Q L L W * CFRS S Y FHYV G L

11401 - TTACTTATTTCTGTAACCTCTAACTATTCTGGTGTCGTTACGACTATCATGTTTTTAGCT - 11460
-L VvV I § VT 8§ NYS GVVTTTIMTFTILA
- * L, FL * P L TIULVsSLRULSCTF*L
- s Y P ¢CNDL * L FWOCRYDJYHVTF g x

11461 - AGACCTATAGTGTTTGTGTCTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACC - 11520
R A I VFVCVYEYYUPLULT FTITSGNT
- EL * ¢ L €CVLSITHCYULLTILAT P
- s Y s vcv e VvV L P I VI Y Y W QH L

11521 - TTACAGTGTATCATGCTTGTTTATTGTTTCTTAGGCTATTGTTGCTGCTGCTACTTTGGC - 11580
-L Qg CIMULUVYCFULSGYZCC c C Y F G
. Yy s vsScLFIVS§*x A I VAAATTILA
- T Vv Y HACLTLT FULRILILULILILUELTL Ww P

11581 - CTTTTCTGTTTACTCAACCGTTACTTCAGGCTTACTCTTGGTGTTTATGACTACTTGGTC - 11640
L F CLLNU RYFPFRULTTZLSGUVYDYTZLYV
- F § VY STV VTS SOGULLLVFMTTW S
- F L P T Q P L L Q A Y s W CUL * L L G L

11641 - TCTACACAAGAATTTAGGTATATGAACTCCCAGGGGCTTTTGCCTCCTAAGAGTAGTATT - 11700
-85 T Q EF RY MUNOS S QGUL UL P P K s s I
. L H K N L G I * TPUJRGFCLULRV VL
- Yy TR I * V ¥ EL P GAPFAS* E * X *

11701 - GATGCTTTCAAGCTTAACATTAAGTTGTTGGGTATTGGAGGTAAACCATGTATCAAGGTT - 11760
_pD A F XK L N I KL L GIGGZEKU©PCTITZKYV
.- M L §$ 8 L TL S CWUVLEVDNHYVS R L
- C F QA * H * VvV GeYWR * T M Y Q G C
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11761 - GCTACTGTACAGTCTAAAATCTCTGACGTAAARGTGCACATCTGTGGTACTGCTCTCGGTT - 11820
-A T V Q S KM § DV XCTS VYV LUL SV
- L L ¥ 8 L X C¢CL T *S A HL WY C S R F
- Y ¢ TV * NV * R KUV HICGTA ALG S

11821 - CTTCAACAACTTAGAGTAGAGTCATCTTCTAAATTGTGGGCACAATGTGTACAACTCCAC - 11880
-L Q ¢ LRV ESS S XKL WAQTCVQULH
. F N NLE * 8 HL L NCGUHNUVYNS T
- S T T * § R V I F * I VvV 6 T MCTT P Q

11881 - AATGATATTCTTCTTGCARAAGACACAACTGAAGCTTTCGAGAAGATGGTTTCTCITTTG - 11940
-N D I L L A KDTTEM AT FEI KMV S L L
- M I F FL QK TOU LI KULS SR RWNWNUFIULTFC
- * Y 58 § C X R HN * S8 F R EUDGTF S F V

11941 - TCTGTTTTGCTATCCATGCAGGGTGCTGTAGACATTARTAGGTTGTGCGAGGAAATGCTC - 12000
-8 VL L S M Q@ GAVDINZ RILTCETEWMWL
- L F C Y P C¢CRUVUL * TULIGT CA ATRIEKTZCS
- ¢c F A I E A GCO CU RH®** V V ERGUNR AR

12001 - GATAACCGTGCTACTCTTCAGGCTATTGCTTCAGAATTTAGTTCTTTACCATCATATGCC - 12060
-D N RATUILOQATIW BAWSETFS S L P S Y A
- I TV L L FRULILUILGQUNU LUV L Y HHMP
- * p C Y §$ 8 ¢ Y ¢CF PRI * FU FTTITICR

12061 - GCTTATGCCACTGCCCAGGAGCCCTATGAGCAGGCTGTAGCTAATGGTGATTCTGAAGTC - 12120
-A YA TAOQTEW AYEOQA AV ANGD S E V
- L M P L P RRPMSRUIL* LMV ITULK S
- L C H CP GGL * A G-C & * W * F * 8§ R

12121 - GTTCTCARAAAGTTAAAGAAATCTTTGAATGTGGCTARAATCTGAGTTTGACCGTGATGCT - 12180
-V L K K L X XK 8 L NV A K S E F DR D A
- F S X8 * R NL *MWLDNUILSULTV VML
- S Q KV K EI FECG™* I * Vv * P * C C

12181 - GCCATGCAACGCAAGTTGGAAAAGATGGCAGATCAGGCTATGACCCAAATGTACARACAG - 12240
-A M Q R KL EKMADUOQABAMTQMY K Q
- P C N A S W XKRWOTIURIUL * P K CTNR
- H A T Q V G KD GRS G Y DPDNUV QTG

12241 - GCAAGATCTGAGGACAACAGGGCAAARGTAACTAGTGCTATGCAAACAATGCTCTTCACT - 12300
-A R S ED K& RAZZ KV T SAMOQTMLFT
- 0 DL R TRGO QI K™* L VLCI KOQQTCS 8 L
- K I * G Q E G K SN * C Y A NDNA ATULHY

12301 - ATGCTTAGGAAGCTTGATAATGATGCACTTAACAACATTATCAACAATGCGCGTGATGCT - 12360
-M L R K L DNDAILUNUDINITINUDNA AT RTDG
- ¢ L& s L I M MHL TTULSTMTPRUVMUV
- A ¥ E A * * ¥ C T * Q H Y Q 0 C A * W L

12361 - TGTGTTCCACTCAACATCATACCATTGACTACAGCAGCCAAACTCATGGTTGTTGTCCCT - 12420
-CVPLNTITIUPLTTA A BAZ KILMMVYVUVVP
-V FH S TS Y H* L Q Q PN S W UL L 85 L
- ¢ 8 T QHH T I DY S S 0QTHGT CTC CUP *

12421 - GATTATCGTACCTACARGAACACTTCTGATGGTAACACCTTTACATATGCATCTGCACTC - 12480
-D Y ¢ TY XK NTOCDGDMNTT FTVYAS AL
- I MV PTIRTULV MV T?PULHMUHBTLH S
- L W Y L Q EHL * W * HULYTICTIOCTL

12481 - TGGGAAATCCAGCAAGTTGTTCATGCCGATACCAAGATTGTTCAACTTAGTGAAATTAAC - 12540
-W E I Q Q V V D ADS K I V QUL S E I N
- 6 K S S KL LMURTIAaARTLTFNILVIEXKTELT
- @G N P A S C* CG*QDOCS T * * N * H

12541 - ATGGACAATTCACCAAATTTGGCTTEGCCTCTTATTGTTACAGCTCTAAGAGCCRACTCA - 12600
-M DN S P NL A WUPULTIUVTATLIZ RA AN S
- W TIH QI WILGL L L L Q@UDL * EP T Q
- 8 Q F T KPFGULASTYTCY S S K S QL 8
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12601 - GCTGTTAAACTACAGAATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCG - 12660
-A VvV KL Q NN EL S PV ALUROQMSCA
- L L N YRIMDNM®XVYOQ* HYDURTZCZPUVR
- ¢ * T TE * * T E S S S TTTUDWVLCG

12661 - GCTGGTACCACACAAACAGCTTGTACTGATGACAATGCACTTGCCTACTATAACAATTCG - 12720
-A ¢ T TOQTTHAOCTU DT DN NA AL AY Y N N S
- L VP KKQLUVLMTMUHETLUPTTITTIR
- W Y HTNS UL Y * *Q CTCULTUL * Q F E

12721 - AAGGGAGGTAGGTTTGTGCTGGCATTACTATCAGACCACCAAGATCTCAAATGGGCTAGA - 12780
-K 6 GG R F VL ALUL SDHQDTL XK W AR
- REV GL CWHYYQTTI KTISNSGTLD
- G R * VCAGTITTIURUPZPRS QMG * I

12781 - TTCCCTAAGAGTGATGGTACAGGTACAATTTACACAGAACTGGAACCACCTTGTAGGTTT - 12840
-F P K $DGTGTTIYTETULE?PZPCRF
- $ LRV MUV QVQFTOQNW®WNUHTILVYVG L
- P * E * W YR Y NTLHRTSGTTTUL * V C

12841 - CGTTACAGACACACCAAAAGGGCCTAAAGTGAAATACTTGTACTTCATCAAAGGCTTAAAC - 12900
-y T DTUPKG?PKV KY LYV FTIIKG GTILN
- L 9 T HQ KG@GL K * NTUCTS S S KA * T
- Yy R HT KRA * 8§ E I L VL HOQQZ RTILZKQOQ

12901 - AACCTAAATAGAGGTATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGGCTGGA - 12960
-.N L N R G M VL G S L AATUVURUL QAG
- T * I E V W C WAV * L L Q Y V F R L E
- P X * R Y ¢ A G Q F S8 CY S TS S G WK

12961 - AATGCTACAGAACTACCTGCCAATTCAACTGTGCTTTCCTTCTGTGCTTTTGCAGTAGAC - 13020
-N A T EV P ANST VL S F CAVF A VD
- M L Q K Y L P I QL ¢CF P SV L L Q * T
- C YR STOCGQU FUNOCATFLULTCTFCSRP

13021 - CCTGCTAAAGCATATAAGGATTACCTAGCAAGTGGAGGACAARCCAATCACCAACTGTGTG - 13080
-P A KA Y KDYUL ASGGOQUPITNTC CYUV
- L L KX H I RI T™* QV EDNZOGQS P TV *
- ¢ * 8§ I * ¢ L P S KW URTTDNUHOQUL CE

13081 - AAGATGTTGTGTACACACACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAAC - 13140
-K M L ¢ THTSGTGOQATITUVTU?PEA AN
- R ¢CCV HTULV QDRQLL * HQ K L T
- D VVYTHUWYUZRTUGNYTCNTRS * H

13141 - ATGGACCAAGAGTCCTTTGGTGGTGCTTCATGTTGTCTGTATIGTAGATGCCACATTGAC - 13200
-Mm D Q ES F G GA S CCL Y CURTZ CHTITD
- W T K 8 P L VV L HV UV CTIUVDATTLT
- G P RVLWWOCFMILSV L * MPH * P

13201 - CATCCAAATCCTARAGGATTCTGTGACTTGAAAGGTAAGTACGTCCAARATACCTACCACT - 13260
-H P N P XK & F ¢CDL X GEKY Vg IUPTT
- 1 ¢ I L K bs VvV T+ KV S8 TS K Y L P L
- S K 8 * R I L » L ER * V R PN T Y HL

13261 - TGTGCTAATGACCCAGTGGGTTTTACACTTAGARACACAGTCTGTACCCTCTGCCGAATG - 13320
-C ANDUPV GV FTULI RUNTUWVCTUV CCGC M
- VL M T QW VL HL ETO QS V P S A E C
- c * * P S @ F Y T * KH S L Y R L R N V

13321 - TGGAAAGGTTATGGCTGTAGTTGTGACCAACTCCGCGAACCCTTGATGCAGTCTGCGGAT - 13380
-W K G Y GGCsCcCDOQILRETPTLMZQSATID
- G K VMAUYV YV VTV NS ANUP* CS L RM
- ERLWUL * L » P TPURTTULUDA AV CGC

13381 - GCATCAACGTTTTTAAACGGGTTTGCGGTGTAAGTGCAGCCCGTCTTACACCGTGCGGCA - 13440
-A § T F L NG PF AV * V Q P V L EHER A A
- HQ R F * T G ULZRCZXKXOCS P S Y TVRH
- I NV F KRV CGV S AARILTO®PTCOGT
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13441 - CAGGCACTAGTACTGATGTCGTCTACAGGGCTTTTGATATTTACAACGAAAAAAGTGCTG - 13500
-Q AL VLMSSTGTILULTIT FTTIZEKIZKUVTILD
- R H * Y * CRLQGP F * Y L QURIKI KTECW
- ¢ T S T DV V Y RAFDTIUYNETZXKSAG

13501 - GTTTTGCAAAGTTCCTAAARRACTAATTGCTGTCGCTTCCAGGAGAARGGATGAGGAAGGCA - 13560
-V L 0 $S 8§ * KL I AV ASRUZ RIRMMTPBRIKA-A
- F CK VP XN * L L 8L P GEG™* G R Q
- F A KF L KTWNTGCTCRT FGQEI KTDTETEGTN

13561 - ATTTATTAGACTCTTACTTTGTAGTTAAGAGGCATACTATGTCTAACTACCAACATGAAG - 13620
-1 Yy *TL TUL * L R G I L CLTTUNMK
- ¥ I R L L L CS * EAY YUV * L P T * R
- L L DS Y F VYV K RUHETMSNUNYQHEE

13621 - AGACTATTTATAACTTGGTTAAAGATTGTCCAGCGGTTGCTGTCCATGACTTTTTCAAGT - 13680
_R L F I T W L KI VQRTILUILSMTTF S S
- D YL *L @ * R L S S G CCCUP=*1LTFQWV
- T I Y N L VvV XD CPA AV AV HTDTFTFIKTF

13681 - TTAGACTAGATGGTGACATGGTACCACATATATCACGTCAGCGTCTAACTAAATACACAA - 13740
-L E * M V T WY HIYHUV S8V * L NT Q
- * S RW * HGTTJZYTITSA SN * IHN
- R VDGDMUYVY®PHTIS SR RIOQORTLTIEKYTM

13741 - TCGCTGATTTAGTCTATGCTCTACGTCATTTTGATGAGGGTAATTGTGATACATTAAAAG - 13800
-Ww L I * S M L YV I L MRV I VIH * K
- g * F S L ¢CS8§TSF * *x ¢ * L * ¥ I KR
- A DLV Y AL RHVFDEGUNTCDTTUL K E

13801 - AAATACTCGTCACATACAATTGCTGTGATGATGATTATTTCAATAAGAAGGATTGCETATG - 13860
_K Y S S HTIAVMMTITISTIRIZ RTIGM
- N T R ¥ I QL L * * * L F Q * E G L V
- I L VTYDNOCCDU DD YT FUNI KI KUDWYD

13861 - ACTTCGTAGAGAATCCTGACATCTTACGCGTATATGCTAACTTAGGTGAGCGTGTACGCC - 13920
-T 8§ * R I L T 8§ Y A Y M L T * V S V Y A
- L RREGS* HL TURTIOCMXTILUR* A CTP
- F V ENPDTI LRV YANULGET RV RQ

13921 - AATCATTATTAAAGACTGTACAATTCTGCGATGCTATGCGTGATGCAGGCATTGTAGGCG - 13980
_N H Y * R L YN SAMTILOCV M QATL * A
-1 I I X pecrTTIIULUERTCYA AZ®* CRHTZECTRTE R
- s L L X TV QF CDAMZERDAGTIVCGCYV

13981 - TACTGACATTAGATAATCAGGATCTTAATGGGAACTGGTACGATTTCGGTGATTTCGTAC - 14040
-y * # *# I I R I LM GTOG T I S V I S8 Y
- T D I R * S G S * WEULVZ RTFUZ R®™*TTRT
- L TLDDNODTULNGNUWYDT FGDTF V Q

14041 - AAGTAGCACCAGGCTGCGGACGTTCCTATTGTGGATTCATATTACTCATTGCTGATGCCCA - 14100
_K * H QO AAEVFLULWIHTITHTC®*CEP
- § 8 TRLRSSYCOGP FTILULTIATDHARARH
- vV AP ¢ C GV P I VDSY Y S L L MZPI

14101 - TCCTCACTTTGACTAGGGCATTGGCTGCTGAGTCCCATATGGATGCTGATCTCGCARAAL - 14160
-8 8L * L G H W LL S?PIWMILTISOGQN
- P HFD* @I GGC®*V?PY GC* S RIKT
- L T LT R AL AA AZESHMDADTLATZIKP

14161 - CACTTATTAAGTGGGATTTGCTGABRATATGATTTITACGGAAGAGAGACTTTGTCICITCG - 14220
-H L L S G I C * NMTIULURIEKZ RDTFV S S8
- T Y *» YV ¢ FAETI * FY GRETTZLSTILR
- L I XK WD L L KYDZFTTZ EBEUZRTILTCILTFD

14221 - ACCGTTATTTTAAATATTGGGACCAGACATACCATCCCAATTGTATTAACTGTTIGGATG - 14280
-T vV I L NI G TU®RUHETTIUPIVLTUVWM
- P L F * I L ¢ P DI P S QLY * L F G *
- R Y P K YWD QT JYHPNCTIWNTCTLTUDTD
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15121 - GAGCTACTGTGGTAATTGGAACAAGCAAGTTTTACGGTGGCTGGCATAATATGITARARA - 15180
-E L L W * L E QA S P TV AGTITIC™*K
- s Y ¢ G NUWUNI KU QUVLRWLAH®*YVKHU N
- A T VUV IGTSXKF Y GGWEHENMTLEKT

15181 - CTGTTTACAGTGATGTAGAARACTCCACACCTTATGGGTTGGGATTATCCAARATGTGACA - 15240
-L F TV M * KL HTULWUV GG ITIOQNUVT
- ¢ L Q ** CRNST®PYGLGULSKM®™ Q
- v Y S D VETZPHULMGUWWD Y P K CDR

15241 - GAGCCATGCCTAACATGCTTAGGATAATGGCCTCTCTTGTTCTTGCTCGCARACATARCA - 15300
_EPCLTOCLG* WOPLIULPFULULANTIT
. 8 HA * HA *DDNOGULSCSCS QT * H
- A M P NMLRIMASTILVILARIEKIENT

15301 - CTTGCTGTAACTTATCACACCGTTTCTACAGGTTAGCTAACGAGTGTGCGCRAGTATTAA - 15360
-L AV T Y HTV S TG * LTSV RKY ™
- L L * L I TPFULOQUVS * RV CAZSTIHK
- ¢ ¢ NL S HRPF YRULANETCH ARQVTLS

15361 - GTGAGATGGTCATGTGTGGCGGCTCACTATATGTTAAACCAGGTGGAACATCATCCGETG - 15420
.Yy R W S C V A A K Y ML N Q V EHHPYV
- * DGE@HV WU RILTTIOC®H*TURWWINTIITR?"
- E MV MOCGOGSL YV KZPGGTS S GD

15421 - ATGCTACAACTGCTTATGCTAATAGTGTCTTTAACATTTCTCAAGCTGTTACAGCCAATG - 15480
-M L QL L ML I VSLTTFUVKTILTL Q P M
. c Y NCLOC®* * L *HULSSsSsCYs s QCcC
- A TTAZYAUNSUVFNTIOCOQAVTANYV

15481 - TAAATGCACTTCTTTCAACTGATGGTAATAAGATAGCTGACAAGTATGTCCGCAATCTAC - 15540
-+« M HF P OQOLMVIRT®*ILTSMSATIZY
_ K C TS F N ™* W * » DS * QVCcCP Qs8T
- N AL L S T D GUNZX I ADZIKYVRNTILDQ

15541 - AACACAGGCTCTATGAGTGTCTCTATAGARATAGGGATGTTGATCATGARTTCGTGGATG - 15600
_.N T G 8§ M S Vv s I EIGMLTIMNS®W®WM
- T QAL * V § L * K * 6 C * 5 * I R G *
- H R L Y EC CTULYRNU RDVDHETFVD E

15601 - AGTTTTACGCTTACCTGCGTAAACATTTCTCCATGATGATTCTTTCTGATGATGCCGTTG - 15660
.58 F TLTO CUVDNTISZ®P* * F FLMNM P L
. vV LRLPA *TTFULHDTDSTF * * C R C
- F Y A Y L R KHF $§MMTITULSDUDRBRV v

15661 - TGTGCTATAACAGTAACTATGCGGCTCAAGGTTTAGTAGCTAGCATTAAGAACTTTAAGG - 15720
-¢ A I TV TMAZ RTILI KV * *x L A L R T L R
- vV L * Q * L ¢ &8 RF 8 S8 * H * E L * G
- ¢c Y N S N Y AAQGULVASTII KNTFK A

15721 - CAGTTCTTTATTATCAAAATAATGTGTTCATGTCTGAGGCAAAATGTTGGACTGAGACTG - 15780
-9 F F I I K I MCSsSs CULRZQ N V G L R L
- § 8s L L S K * CVHUV * G KMZLD* D *
- v L YY OQNU KNV FMSEA AZ KTCWTETT?D

15781 - ACCTTACTAAAGGACCTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGAG - 15840
-7 L L KDL TNV FAHSIOCT™®* LN K E
_ p Yy * R TSRIULLTAYNHAS™* TR R
- L T K& P HEETFCSQHTMZLYV KOQQGD

15841 - ATGATTACGTGTACCTGCCTTACCCAGATCCATCAAGAATATTAGGCGCAGGCTGTTTTG - 15900
.M I TCTOCLTOQTIHOQEY * A QA v L
.+ LRV P AL PRSI KNTIR®RZRTLTFC
- DYV YL UPYDPDZPSRITLSGASGTCTFUV

15901 - TCGATGATATTGTCAAAACAGATGGTACACTTATGATTGAAAGGTTCGTGTCACTGGCTA - 15960
.8 M I L 8 K QM YV HL®*L KG S CH W L
_ R * Y C QN RWJYTJYD™* XV RVT G Y
- p DI VXTDSGTULMTIETRTFUVS L A I
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15961 - TTGATGCTTACCCACTTACAAAACATCCTAATCAGGAGTATGCTGATGTCTTTCACTTGT - 16020
-L ML THUL QDN I LIURSMILMMST FTC
- x ¢ L P T Y KT S * S GV C>* CUL S LV
- DAY P L T KUHUPDNOGQEYADVF FHTILY

16021 - ATTTACAATACATTAGAAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTAIT - 16080
I Y NTLESYMMSTILULATT CW®WTTCTI
- F T I H * KVY T * * A Y W PHV G HVF
- L 0O Y I R XKL HDETLTGHMTELDM Y S

16081 - CCGTAATGCTAACTAATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTA - 16140
_p * ¢ * L M I T PHGTGNULS F MRIL
- R N A N * * » KL, T VL GT* VL * G Y
- vV ML TDNUDNDNTSURYWEUPETF Y E AWM

16141 - TGTACACACCACATACAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGA - 16200
¢ T HH I OQSCRUL®*V LV Y CATIHTR
- VHTTJVYSILAGT CURTCLOGCTIVQTFTD?D
- Y TP HTVYULQAVYVGATCUVLCNZSQT

16201 - CTTCACTTCGTTGCGGTGCCTGTATTAGGAGACCATTCCTATGTTGCAAGTGCTGCTATG - 16260
- L HF VAV PV L GDHSY VA SAANM
- FTSLROCTLY™* ETTIU®PMILZGQVILTZL?"*
- ¢ L RCGATCTIUZ RTREPTFLTCTCZ KXOGCZCYD

16261 - ACCATGTCATTTCAACATCACACAAATTAGTGTTGTCTGTTAATCCCTATGTTTGCAATG - 16320
-T M S F Q HH TN CCULTULTIPMTF A M
- P CHF NI TOQTISVVCH* s L ¢ L Q C
- H vV I S T S H KL VLSV NUPYVCNA

16321 - CCCCAGGTTGTGATGTCACTGATGTGACACAACTGTATCTAGGAGGTATGAGCTATTATT - 16380
-p Q V V M S L M * HNCTI * E v *» A I 1
_ P R L * CH* CDTTVSRRYETLTL L
- P ¢ CDV TDUVTOQULYILGOGMSYY c

16381 - GCAAGTCACATAAGCCTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTT - 16440
A S HI s L P LV F HEYVILMYVR F L V
- Qv T * A S H * F 58 I M C * W S G F W F
- K S §E x p P I S F PLCANG®GQVF G L

16441 - TATACAAAAACACATGTGTAGGCAGTGACAATGTCACTGACTTCAATGCGATAGCAACAT - 16500
.y T K T H VY * A VvV T M 8 L T S M R * Q H
- I ¢ K H M CRJOQ®™* 0 CH * L Qg ¢ D S N M
- vy KN T CV G DNV TDTFNA ATIRA T C

16501 - GTGATTGGACTAATGCTGGCGATTACATACTTGCCAACACTTGTACTGAGAGACTCAAGC - 16560
.y I ¢ LMLATITYZLU®TILVULR D 8 §
_ *+ L. D * CWZRUILHXTTC® QHILY * ETQ A
- D WTUNA AWAGDY I LANTTCTER L K L

16561 - TTTTCGCAGCAGAAACGCTCAAAGCCACTGAGGAAACATTTAAGCTGTCATATGGTATTG - 16620
-F S Q Q KR 8 K P L R KHIL s ¢ H MV L
_ F R $ RNAOQSUH* G NTI * AV I Ww Y C
- F A A ETTUL KA ATTEETF KTIL S Y G I A

16621 - CCACTGTACGCGAAGTACTCTCTGACAGAGAATTGCATCTTTCATGGGAGGTTGGAAAAC - 16680
.P L Y A K Y S UL TEWNTCTIT FHGHR L E N
_ HCTURSTUL* QRIAST FMGSEG W X T
- T VvV R EV L S DRETLUHTLSWEWV G K P

16681 - CTAGACCACCATTGAACAGAAACTATGTCTTTACTGGTTACCGTGTAACTAAAAATAGTA - 16740
-L D HH * TETMSULULVTV * L K I V
.+ T T I EQ KL CULYWIL?POCHDN*K L
- R P PLNURNYVF FTGYURUYVYTHKHN s K

16741 - AAGTACAGATTGGAGAGTACACCTTTGAAAAAGGTGACTATGGTGATGCTGTTGTGTACA - 16800
-K Y R L ES T P L K KV TMY M L L C T
- § T DWZRVYVY HL * KR * L W * C c ¢ Vv Q
- v oI G EY TTFETZ KTGTDYG®G D AV V ¥ R
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16801 - GAGGTACTACGACATACAAGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTG - 16860
_EV L R HT S * MLVITZLZ®GC®?*HL T L
. R YYDTIOQVETCWS®*ULLCVDTISHZC
- ¢ T TTJYXULNVGEDY FVLTSHT v
16861 - TAATGCCACTTAGTGCACCTACTCTAGTGCCACAAGAGCACTATGTGAGAATTACTGGCT - 16920
.+« ¢ H L V HL L * CHX S TM?®* E L L A
. N AT * ¢C T Y S SATR®RALGCENYMW L
- M P L S A PTULV P QEUHY VR I T G L
16921 - TGTACCCAACACTCAACATCTCAGATGAGTTTTCTAGCAATGTTGCAAATTATCAAAAGG - 16880
-Cc T Q H S T S QM S F LA M L Q I I K R
_ v PN TOH HTILU R * VF * Qg CZCKTILS K G
- v P T L NI §$DETF S SNV AN Y ¢ K V
16981 - TCGGCATGCAAAAGTACTCTACACTCCAAGGACCACCTGGTACTGGTAAGAGTCATTTTG - 17040
-8 A C K S T L H S KDHUL VLV R V I L
_ R HA KV L Y TPRTTMWY W > E s F C
- G M Q K Y¥ s TUL QG P PG T ¢ K § H F A
17041 - CCATCGGACTTGCTCTCTATTACCCATCTGCTCGCATAGTGTATACGGCATGCTCTCATG - 17100
_p s DPLLSITHLULAH®*OCIHR H A L M
_H R T C S L L P I C S HS VY G M L § C
- I ¢ L ALY YDP S ARTIUWVYT A C 8 H A
17101 - CAGCTGTTGATGCCCTATGTGAAAAGGCATTAAAATATTTGCCCATAGATAAATGTAGTA
-0 L L M P Y V KRHE * N I ¢ P * I N V V
. s ¢ * CcPMO®* XK G I KTIFA H R * M ¥ =*
- A VvV DAL CEI K® 2aA2ALIZKYTLP?P I D K C S R
17161 - GAATCATACCTGCGCGTGCGCGCGTAGAGTGTTTTGATAAATTCAAAGTGAATTCAACAC - 17220
-8 S Y L RV RATX S VULTIN s K * I Q H
_ N H T CMAOC CA ARTZ RUVF * * I Q 8§ E F N T
- I I P ARARUVETCTFTDIKTF K Vv N § T L
17221 - TAGAACAGTATGTTTTCTGCACTGTAAATGCATTGCCAGAAACAACTGCTGACATTGTAG - 17280
. N S M F § AL * M HCQK 2 L L T L *
_. R TV ¢ F L HCZXCTIA®?aAMRN N ¢ * H C S
- E QY VvV F CTVNAL P ETTAUDTI VYV
17281 - TCTTTGATGAAATCTCTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTC - 17340
. L M K § L w L L I M T * v L S M L D F
_ L, * * WL Y @ Y * L * L E C ¢ o Cc * T 8
- F DETI S MATIUNYZDTLSV v N A R L R
17341 - GTGCAAAACACTACGTCTATATTGGCGATCCTGCTCAATTACCAGCCCCCCGCACATTGC - 17400
v Qg N T TS I L A TIL L N Y Q P P A HC
. ¢ K T LRL Y WZRSC®SI T s P P H I A
- A K HY VY I GD@PAGQL P A P R T L L
17401 - TGACTAAAGGCACACTAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAAAACAA - 17460
_+ L, KA H * N QDN I LTI QCA D L * K Q
_ p *x RH TR TZ RTITF*F SV Qg T Y E N N
- T K @ T L E P E Y F N S v ¢ R L. M K T I
17461 - TAGGTCCAGACATGTTCCTTGGAACTTGTCGCCGTTGTCCTGCTGAAATTGTTGACACTG - 17520
.+ Yy Qg T C S L ELV AVYV L L K L L T L
. R S R HV P WNILSZPILS ¢c * N Cc * HC
- 6 P DMPFTILSGTT CURZRZCEP A E I Vv D TV
17521 - TGAGTGCTTTAGTTTATGACAATAAGCTAAAAGCACACAAGGATAAGTCAGCTCAATGCT - 17580
% VL * FM T I S * KHETRI $ Q L N A
- ECF S L * Q * A K SsS T Q G * vV s § M L
- §s A L V Y DUN KL K2AHK D K s A Q C F
17581 - TCAAAATGTTCTACAAAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTC - 17640
-3 K C S T K VL L BEMMF H L Q0 S T DL
- Qg N VL Q RCYY T * ¢ F I C N Q QT S
- K M F Y K @V I THDUV S s A I N R P Q
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14281 - ATAGGTGTATCCTTCATTGTGCAAACTTTAATGTGTTATTTTCTACTGTGTTTCCACCTA - 14340
-1 6 Vs FIVeEQgTLMOCYT FLTILT CT FHIL
-+ YV Y P S L CKL*CVI1IFYOCVSTYZY
- R ¢ I L HCADNVFWNUVLVFSTUVF F?PZPT

14341 - CAAGTTTTGGACCACTAGTAAGAARAATATTITGTAGATGGTGTTCCTTTTGTTGTTTCAA - 14400
-Q VL DH* * EKY L * MV F L L L F 0
- XK FWTTS K KNTICRUWCSTFOCCTFNZNX
- S P G P L VR EKTIVFUVDSGV?PFVVST

14401 - CTGGATACCATTTTCGTGAGTTAGGAGTCGTACATAATCAGGATGTARACTTACATAGCT - 14460
-L DT I F VS * ES Y I I RMM®*TYIA
- W I P F S * VR SURT™* S G CZ XKULT* L
- @G Y H FRETULGVVHNA QDU VUNILUHS S

14461 - CGCGTCTCAGTTTCAAGGAACTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTT - 14520
-R VYV S VS RNF*¢CMILULTIQ@LCMDZOIL
- A S QP QG TF SV CcC®*s S Y ATCS F
- R L 8 F X EL L V Y AADUPA AMMUHEAARS

14521 - CTGGCAATTTATTGCTAGATAAACGCACTACATGCTTTTCAGTAGCTGCACTAACARACA - 14580
-L A I YC * I NALHATFSGQ*TLH* QT
- W 0 F I AR * THYMTLTFSSsSCTHN K Q
- ¢ ¥ L L L D XKRTTTCT FSVAA-AMALTNN

14581 - ATGTTGCTTTTCAAACTGTCAAACCCGGTAATTTTAATARAGACTTTTATGACTTTGCTG - 14640
-M L L F XKL S NPV I LI XTTFMTTLIL
. ¢ ¢ F S NCQ TUR* F * * RLL * L CC
- YV A F Q TV XP GNTVFNZ KDTFYDFAWV

14641 - TCTCTAAAGGTTTCTTTAAGGAAGGAAGTTCTGTTGAACTAAARCACTTCTTCTTTGCTC - 14700
-¢ L KV S L R KEUVLULUN®*NTS S § L L
.y *» R FL * 6 R XF C®*TZKTIZLZLILZCS
- ¢ X G F F K E G S S V ELKHTFTFF A Q

14701 - AGCGATGGCAACGCTGCTATCAGTGATTATGACTATTATCGTTATAATCTGCCARCAATGT - 14760
-.R M AT L L SV IMTTITIUVITIOCOQOQOQOC
- ¢ W QROCYOQ* L * L L 85 L * 8 A N N V
- D ¢ N AATISD YD YYURYUNTZLU®PTMEC

14761 - GTGATATCAGACAACTCCTATTCGTAGTTGAAGTTGTTGATARATACTTTGATTGTTACG - 14820
-v I S D NS Y S§ * L KL L INTTILTIYWV T
-+ ygTT®PTIURS*s Cc* * IL * L L R
- D I ROQLLFV VEV VDI KYTFD c Y D

14821 - ATGATGGCTGTATTAATGCCAACCARGTARTCGTTAACAATCTGGATARATCAGCTGGTT - 14880
.M VAV LMZPTI K * S5 L TTIW®WINZQLUV
- W WL Y * ¢C Q P S NUR * 0 s G * I §WF
- ¢ 6 ¢ I NANOQV IV NDNTLU DTZEKS AGTF

14881 - TCCCATTTAATAAATGGGGTAAGGCTAGACTTTATTATGACTCAATGAGTTATGAGGATC - 14940
. L I NG VRILDTFTIMTZQ®*V MR I
_ p I * * M G * G * T L L * L NEUL * G S
- P F N XK W & KA RLY YD S M S Y ED Q

14941 - AAGATGCACTTTTCGCCTATACTAAGCGTAATGTCATCCCTACTATAACTCAAATGAATC - 15000
K M HF SR I L §8VMSSLL * L K * I
- R CTTFU RV Y * A * CHPY Y NS SNE S
- D AL F A Y TI K RUNU VI®PTTITOQMNIL

15001 - TTAAGTATGCCATTAGTGCAAAGARTAGAGCTCGCACCGTAGCTGGTGTCTCTATCTGTA - 15060
-L §$ M P L VQRTIETLA AZP*LV S LSV
_ « v ¢ H * C K E * S S HRS®WCUL Y L *
- K Y AT S A KUNZ R ARTUVAGV S I c 8

15061 - QTACTATGACAAATAGACAGTTTCATCAGAAATTATTGAACTCAATAGCCGCCACTAGAG - 15120
-V L *# ¢ I DS F I RNY * 5§ Q * P P L E
. Yy Yy DK * TV S SETITIZEVUNSRH™*R
- T M T N R Q FH Q KL L K S TIAHA AT R G
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17641 - AAATAGGCGTTGTAAGAGAATTTCTTACACGCAATCCTGCTTGGAGAARAAGCTGTTTTTA - 17700
X * AL * EN F L HAIULULGETZKTILTFL
- N R RCKU RIS YTO QSTCULETZ KSTCTFY
- I GV VERETFILTRNP A W R K A V F I

17701 - TCTCACCTTATAATTCACAGAACGCTGTAGCTTCAAAAATCTTAGGATTGCCTACGCAGA - 17760
-8 H LI I HRTIL *L QK S *DOCLTZ RIR
- L T L * FTEZ RTZGCST FIKNILIZ RTIAYATD
- S P YN S QNAUVASKTIULOGTLU®PTZOQOT

17761 - CTGTTGATTCATCACAGGCTTCTGAATATGACTATGTCATATTCACACAAACTACTGARA - 17820
L L T H HR VL DNMTMS Y S HZ KTILTULK
- ¢ *x F I TGPF * I » L CHTIUHTUDNY *N
- vV DS S QG S EYDY VI FTZOQQTTET

17821 - CAGCACACTCTTGTAATGTCAACCGCTTCAATGTGGCTATCACAAGGGCARAAATTGGCA - 17880
-9 H T L VM ST AS MWL S Q G Q@ K L A
- & TL L *COQU&PILOQCGYHZ KSGIKNDNWH
- A H S ¢CNVNUZ RTFWUNUVATITRAIKTISGI

17881 - TTTTGTGCATAATGTCTGATAGAGATCTTTATGACAAACTGCAATTTACARGTCTAGAAA - 17940
.7 ¢ A * CL I EI FMTDNOCNILOGQUV * K
- F VHNUVY * *» R S§L * Q TATIJZYIZ KIS RNUN
- L ¢ I M SDZRDULYDI KTZLOQTFTSULEI

17941 - TACCACGTCGCAATGTGGCTACATTACARGCAGAAAATGTAACTGCGACTTTTTARGGACT - 18000
.Y ¥ VA MWL HY KQ KM * L DFULRT
- T TS QCGY ITSRIEKTGCNWTTF * G L
- P R RNUVATTLOQA ATENVTGEGULTF KTDC

18001 - GTAGTAAGATCATTACTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGTTGATA - 18060
.Y VR S L LV F I LHEHRHELHETSATILI
- + * D HY WSS SJYTGTYTU®PROQZR * Y
- s K I I T ¢ L H P T QA PTHTULS VDI

18061 - TAAAATTCAAGACTGARGGATTATGTGTTGACATACCAGGCATACCAAAGGACATGACCT - 18120
.+ N S R L KDY VLTYOGQAYQRT®™*P
- K I QD * R I MC™*HTZRUHET K G H D L
- K F KT EG UL CVDTI®PGTIPZ KT DM T Y

18121 - ACCGTAGACTCATCTCTATGATGGGTTTCAAAATGAATTACCAAGTCAATGGTTACCCTA - 18180
T v DS S L * WV S K®*ITZ XKSsSMYVTHL
- P * THLJYTDGS GTFQUNZETLU®PSQWTILP *
- R R L I S MMGT FI KMDNYQVDNSGY P N

18181 - ATATGTTTATCACCCGCGAAGAAGCTATTCGTCACGTTCGTGCGTGGATTGGCTTTGATG - 18240
.1 ¢ L § P A KKULFVTT FVZRGTLATLWM
. Yy v Y HPRU RS Y S s R S&CVDWL~* C
- M F I TR EEA ATIR®RUHEVRAWTIGTFDUV

18241 - TAGAGGGCTGTCATGCAACTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGAT - 18300
_ R AV M QL EMT LW VLTYUL S § * D
_ R GL S CN™*ROCCGY*P TS P AR I
- E & C HATTU RTDA AV GGTUNTULZPILOQLGTF

18301 - TTTCTACAGGTGTTAACTTAGTAGCTGTACCGACTGGTTATGTTGACACTGAAAATAACA - 18360
_F L OV LT * * L YRULVMZILTL K I T
. F YR C * L S § ¢C TDWULOC * H *¥ K * H
- s T @ VNULUVAVPTGYUVDTENNT

18361 - CAGAATTCACCAGAGTTAATGCAAAACCTCCACCAGGTGACCAGTTTAAACATCTTATAC - 18420
-0 N 5 P E LM QNTULHZOQVT S L N I L Y
- R I HOQSsS*CXKTSTUZR®™* P V * T § Y T
- E F TRV NAZ KU©PO©P?PGDSGQTVFIEKHTLTIP

18421 - CACTCATGTATAAAGGCTTGCCCTGGAATGTAGTGCGTATTAAGATAGTACAAATGCTCA - 18480
g s ¢c I KACPOGM®* CV LR * YK c 5
- T H V * R L AL ECSAY * DS TUNRA Q
- L M Y K G L P W DNV VRTIIKTIUVOQOMIELS
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18481 - GTGATACACTGAARAGGATTGTCAGACAGAGTCGTGTTCGTCCTTTGGGCGCATGGCTTIC ~ 18540
.Yy I H * K DCQTEJ ST CSSFGRMAL
- * Yy T ER I VR QSRUVERZPILGHAWTILY
- D TLJXGULSDU®RVYVY YV F VL WAHTGTF E

18541 - AGCTTACATCAATGAAGTACTTTGTCAAGATTGGACCTGAAAGAACGTGTTGTCTGTGTG - 18600
-8 LEO * s T L S RULDULZEKERYV v C V
- A Y I N EV UL COQDWT ¥ KNV L S V *
- L, T S M K Y FV KIGPEURTTCTCULCD

18601 - ACAAACGTGCAACTTGCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCTG - 18660
.T NV QLA VFLULHQIILMZPAGTI I L
- Q T ¢NTILILUPFYFIRYTL ¢ L L E § F C
- K R A TOCZ F S TS SDTYACWNHSV

18661 - TGGGTTTTGACTATGTCTATAACCCATTTATGATTGATGTTCAGCAGTGGGGCTTTACGG - 18720
W VL T M S I THUL * L MF S S GAL R
. ¢ F * L ¢CL * p I YD * CS AV G LY G
- ¢ F DY VYNU PTFMTIDUVQQWGTFT G

18721 - GTAACCTTCAGAGTAACCATGACCAACATTGCCAGGTACATGGAAATGCACATGTGGCTA - 18780
.Yy T FRVTMTNTIA ATRYMEME M W L
_ « p 8§ E * P * P T L P G T W KCTC G *
- N L Q S NHD QHCOQV HGNUN A H V A S

18781 - GTTGTGATGCTATCATGACTAGATGTTTAGCAGTCCATGAGTGCTTTGTTAAGCGCGTTG - 18840
.Yy VML S * L DV * Qg S8 M S AL L S A L
., * ¢ Y HD *MF S S P * V L C* A R *
- ¢ DAIMTZ RTCLAVYVHETCTFVK R V D

18841 - ATTGGTCTGTTGAATACCCTATTATAGGAGATGAACTGAGGGTTAATTCTGCTTGCAGAA - 18900
I ¢ L L NTL UL *EMZUN®*GULI L L A E
- L V¢g=*11I9PYYZRR®*TEG*F ¢C L Q@ K
- W SV EJY®PTITIOGDETLTRVNVN S A C R K

18901 - AAGTACAACACATGGTTGTGAAGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATG - 18960
_K Y N T WL * 8 L H CVL L I S F Q0 F F M
. ¢ T T HGO CEUVCIOAC?™* >V s 5 5 &5 *
- V Q HM VvV V X 8§ AILILAD K F P V L HE D

18961 - ACATTGGAAATCCAAAGGCTATCAAGTGTGTGCCTCAGGCTGAAGTAGAATGGAAGTTCT - 19020
T L E I 0 R L S §V ¢CLRTILZK*N G S 8
_ ¥ W K S KGY QVCASG * S R M E V L
- I ¢ N P XATI KTCV?PQATEUVE W K F Y

19021 - ACGATGCTCAGCCATGTAGTGACAAAGCTTACAAAATAGAGGAACTCTTCTATTCTTATG - 19080
T M L § HV V T X L T K * R N S s I L M
_ R C S A M * * Qg S5 L QNZ RGTHL L F L C
- D A Q P C S DKM AYZKTIE E L F Y 8 Y A

19081 - CTACACATCACGATAAATTCACTGATGGTGTTTGTTTGTTTTGGAATTGTAACGTTGATC - 19140
-L g I T INSULMUYVFV CTFGTI v T L I
_ Yy T S R * I H * Ww L F VL E L * R * §
- T HHD KPF TDGV CLF WX C N V D R

19141 - GTTACCCAGCCAATGCAATTGTGTGTAGGTTTGACACAAGAGTCTTGTCAAACTTGAACT - 19200
v T Q P M QL CV GLTOQE S ¢ @ T * T
. L P S Q CNOCV *V * HZKXS L Vv K L E L
- vy P A NATI VCRFDTHZRUVL S N L N L

19201 - TACCAGGCTGTGATGGTGGTAGTTTGTATGTGAATAAGCATGCATTCCACACTCCAGCTT - 19260
.Y 0 A VMUYV VYV CMZ®*TISM H S T L @ L
- TR L * W W FV CE* AaAC I P H S§ § F
- P @ CDGG S LY VNZ KT EHEATF H T P A F

19261 - TCGATAAAAGTGCATTTACTAATTTAAAGCAATTGCCTTTCTTTTACTATTCTGATAGTC - 19320
-.¢ 1 K VH L LI * s DN CTL 5 F T I L IV
. R # K ¢ I Y * F KA TIATFILL L F * * 8
- D K §8 AF TUNULIZ KOQLPFF Y Y 8§ D s P
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19321 - CTTGTGAGTCTCATGGCARACAAGTAGTGTCGGATATTGATTATGTTCCACTCARATCTG - 19380
-L vV 8§ LM ADNZEXSZ®*OC®RTIULTIMMTFHSNIL
- L * V 8 WOQTSSSVGY * L CSTOGCTIC
- ¢ E S HG K Q VYV Ss§DIDJYV?PLIEKSHA

19381 - CTACGTGTATTACACGATGCAATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGT - 19440
-L RV LHDATI®*XV VL FADTMQM s
- Yy VY YTMOGQT FRU®W®WOCCLQTZ®POCZK *V
- T ¢ I T R C N L G GAV CRHEHANEY

19441 - ACCGACAGTACTTGGATGCATATAATATGATGATTTCTGCTGGATTTAGCCTATGGATTT - 19500
. D S T WM 4 I I * * F L L DULAYGTF
. p TV L GCTI *YDODTFOCWTIM™*XPM D L
- R Q YL DAYUNMMMTISA G F 8 L W I Y

18501 - ACAAACAATTTGATACTTATAACCTGTGGAATACATTTACCAGGTTACAGAGTTTAGAAA - 19560
.7 N N L I L I T CG I HUL P GY RV * K
- g T I * Y L * PV E Y I Y Q VvV T E F R K
- K Q F b T Y NTUILWDNTTFTRIL Q S L E N

19561 - ATGTGGCTTATAATGTTGTTAATAAAGGACACTTTGATGGACACGCCGGCGAAGCACCTG - 19620
-M WL I M L L I XD TTULMDTP A K H L
. ¢ e L * CC * * R TUL * WTRZRZRIST C
- v A Y NV VDN KO GHT FDGH®AGE A P V

19621 - TTTCCATCATTAATAATGCTGTTTACACAAAGGTAGATGGTATTGATGTGGAGATCTTTG - 19680
-F P S L I M L F T QR * MV LM W R S L
- P HH * * CCLHZKZGRWY*C G D L =
- s I I N N AV Y T KUV DGTIT?ED vV E I F E

19681 - AAAATAAGACAACACTTCCTGTTAATGTTGCATTTGAGCTTTGGGCTAAGCGTAACATTA - 19740
-K I R Q HF L L ML HL S F G L 8 v T L
. XK * D N TSOC®™*XCCTI*ATLGH* A * H *
- N K T T JL P VNV ATFETLUWAK R N I K

19741 - AACCAGTGCCAGAGATTAAGATACTCAATAATTTGGGTGTTGATATCGCTGCTAATACTG - 19800
-N @ C Q R L R Y S I I W v L I 8 L L I L
_ 7 $ A R D * D TSOQ * F G C * ¥ R Cc * Y C
- p VvV PETI K ILDNINTULGUVDI A A N T V

15801 - TAATCTGGGACTACAAAAGAGAAGCCCCAGCACATGTATCTACAATAGGTGTCTGCACAA - 19860
.+ §$ ¢ T T K E XK P QHMYL Q * V. S A Q
. N L ¢ L 0O KR SP S TCTIZYNHER C L H N
- I W DY K R EA PAHUV S TI ¢ vV ¢ T M

19861 - TGACTGACATTGCCAAGAAACCTACTGAGAGTGCTTGTTCTTCACTTACTGTCTTGTTTG - 19920
.+ , T L P RN LILRUV L VL HL L § C L
- p * HC Q E T Y * E CLF F T Y C L V *
- T D I A K X P T E S A C S S L T v L F D

19921 - ATGGTAGAGTGGAAGGACAGGTAGACCTTTTTAGAAACGCCCGTAATGGTGTTTTAATAA - 19980
.M V E W XDZR * TFULETPV M vV F * *
- W * S G R TGURUPTF * KR P ¥ W ¢ F N N
- G RV EG Q VDL FRNA AR N G VL I T

19981 - CAGAAGGTTCAGTCAAAGGTCTAACACCTTCAAAGGGACCAGCACAAGCTAGCGTCAATG - 20040
-9 KV Qg S8 KV * HL QR D Q H K L A § M
- R RF S QR SNTTFIKGT S T 8§ * R Q W
- E G S V K G L TU®P S KG P A Q A S V N G

20041 - GAGTCACATTAATTGGAGAATCAGTAAAAACACAGTTTAACTACTTTAAGAAAGTAGACG - 20100
.E S H * L E N Qg * KH S L T T L R K * T
. § HI N WU RIS KUNTUV * L L * E 8§ R R
- v T L I G E 5V XK T QQFNYF K K VvV D G

20101 - GCATTATTCAACAGTTGCCTGAAACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTTA - 20160
-2 L F NS C¢CL X PTULTLRA E T * R I L
- HY S TV A * NL L Y S E Q R L R G F *
- I I © 0L PETYT FTIQS RD L E D F K
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20161 - AGCCCAGATCACAAATGGAAACTGACTTTCTCGAGCTCGCTATGGATGAATTCATACAGC - 20220
s P DHKWZ XILTT FSS S L WMDNS Y S
- AQ I TNOGWN*L S RARYG * I H T A
- P RS QMETUDTFTULETLAMDEF I Q9 R

20221 - GATATAAGCTCGAGGGCTATGCCTTCGAACACATCGTTTATGGAGATTTCAGTCATGGAC - 20280
_p I $ S R A MUP S NTSTFMETISVM D
. I * A RGLCUL®RTHZ RTILWMWI RTEFOQS W T
- Y XL EG Y A F EHTI VY GDTF S8 H G Q

20281 - AACTTGGCGGTCTTCATTTAATGATAGGCTTAGCCAAGCGCTCACAAGATTCACCACTTA - 20340
.N L AV F I * *» * A * P S A H K I HHL
- T W R S S F NDRULSOQATLTHRTEFTT*
- L GG L HLMTIGTLA AZ KT RS SOQDSP L K

20341 - AATTAGAGGATTTTATCCCTATGGACAGCACAGTGAAAAATTACTTCATAACAGATGCGC - 20400
. N * R I L 8 L w T AQ* KTIT S * Q M R
. I R G F YP Y GQ HS EIKTULTLHENR cC A
- L EDPF I PMDSTVXNYTFTITDA Q

20401 - AAACAGGTTCATCAAAATGTGTGTGTTCTGTGATTGATCTTTTACTTGATGACTTTGTCG - 20460
K Q VH Q NV Cc VL * L I F YL M T L S
. N R F I KMCUV FCD®*SF T * * L C R
- T ¢ 8§ S K ¢ VvV CcCS§VIDULULULDTDTF vV E

20461 - AGATAATAAAGTCACAAGATTTGTCAGTGATTTCAAAAGTGGTCAAGGTTACAATTGACT - 20520
_R * * §S H K I ¢C @ * F Q K W s R L Q L T
- D N KV TR UF¥ V S8DTFZ XS G Q G Y N * L
- t 1T K S DL 8 VIS XV VKVTI D Y

20521 - ATGCTGAAATTTCATTCATGCTTTGGTGTAAGGATGGACATGTTGAAACCTTCTACCCAA - 20580
.M L K FHS CF GV RMDMIL K P 5 T Q
_ ¢ * N F I HA L Y * & woTC* N L L P K
- A EI S FMULUWOCI KDGHVE T F Y P K

20581 - AACTACAAGCAAGTCAAGCGTGGCAACCAGGTGTTGCGATGCCTAACTTGTACAAGATGC - 20640
N Y K Q V X R G N Q VL R CL T ¢ T R C
_ P T S K S S V ATURTCCDA* L vV Q D A
- L QA S Q A W QP G V A M P N L Y K M Q

20641 - AAAGAATGCTTCTTGAAAAGTGTGACCTTCAGAATTATGGTGAAAATGCTGTTATACCAA - 20700
_K E CFL K8 VvV TFRTIMYVZKHM L L Y Q
_ K N A S * KVv *»Pp s ETL®®W * K ¢ Cc Yy T K
- R ML L E X ¢ DL QNYGE N A VvV I P K

20701 - AAGGAATAATGATGAATGTCGCAAAGTATACTCAACTGTGTCAATACTTAAATACACTTA - 20760
_K E * *x * M 8§ @ § I L N CVNT * I H L
_ R N NDECRI KUVYS STV S ITL K Y T Y
- G I M M N VA K Y T QUL CQ ¥ L N T L T

20761 - CTTTAGCTGTACCCTACAACATGAGAGTTATTCACTTTGGTGCTGGCTCTGATAAAGGAG - 20820
L * L Y P TT®*ELTFTILV L A L I K E
_ P S C T VL Q HE S Y SULWCWL * * R S
- L AV P Y NMU®BRY I HTFGASG s D K & V

20821 - TTGCACCAGGTACAGCTGTGCTCAGACAATGGTTGCCAACTGGCACACTACTTGTCGATT - 20880
L HQ V QUL CSDNDNGC Q L A H Y L s I
- ¢ TRY SCAQTMVYANWHT T C R F
- A PG TOA AV L ROQUWULPTGTHL L vV D S

20881 -~ CAGATCTTAATGACTTCGTCTCCGACGCAGATTCTACTTTAATTGGAGACTGTGCAACAG - 20940
-Q I L M T S S P T Q T L L * L E T V Q Q
. R S§ * * L RL R R R F Y F N W R L C N 5§
- D L NDFUVSDADSTTULTIG®G D ¢ A T V

20941 - TACATACGGCTAATAAATGGGACCTTATTATTAGCGATATGTATGACCCTAGGACCAAAC - 21000
-Yy I R L I N G TJULLULLATLIHC M T L G P N
- T Y G * *» M 6 P Y Y * R Y V * p * D Q T
- H T AN XK WDULI I S DMYTDTP R T K H
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21001 - ATGTCACARAAGAGAATGACTCTAAAGAAGGGTTTTTCACTTATCTGTGTGGATTTATAA - 21060
-M * § K R M TULKIKGTFsLTICYV D L *
. ¢ D KRE* L * RRVF FHL SV W IYK
- V TKENDST KEGTFFTVYULCGTFTIK

21061 - AGCAAAAACTAGCCCTGGGTGGTTCTATAGCTGTAAAGATAACAGAGCATTCTTGGAATG - 21120
.§ K N * P WV VL * L * R * QS TITILGNM
- A KT S PGWV F Y S CEKDNZ RATFTILEC
- Q XKL AL GG S I AV KXKTIT E H S W N A

21121 - CTGACCTTTACAAGCTTATGGGCCATTTCTCATGGTGGACAGCTTTTGTTACAAATGTAA - 21180
-L T F T S L WAISHGGOQULULILQMH*>
- * P L QAYG?PFILMUVDSTFCYK Cc K
- DL Y KL MG HT FEFSWWTATFV TNV N

21181 - ATGCATCATCATCGGAAGCATTTTTAATTGGGGCTAACTATCTTGGCAAGCCGAAGGAAC - 21240
M H H H R KHPF * L 6L TTITULAST®RRIN
- ¢ I I I G S I FNWG™*X L § W QAZEG T
- A S § S EAF L I G A NXNY LG KP K E Q

21241 - AAATTGATGGCTATACCATGCATGCTAACTACATTTTCTGGAGGAACACAAATCCTATCC - 21300
.K L M AT P CMTLTTTFPFSGGTOQQI L S
- N * W LY HAOC®*LHFTLEEHK S Y P
- I D GeGY TMBHEADNYTIFWRDNTNUN P I Q

21301 - AGTTGTCTTCCTATTCACTCTTTGACATGAGCAAATTTCCTCTTAAATTAAGAGGAACTG - 21360
s ¢ L P I HS UL T*ANTFILTILNZN *+ E E L
. YV F L FTUL*HEUQTISS* IK R N C
- L &8 § Yy S L FDMSKT F?PULXKXKTILR G T A

21361 - CTGTAATGTCTCTTAAGGAGAATCAAATCAATGATATGATTTATTCTCTTCTGGAAAAAG - 21420
-L, * ¢ L L R R I KSMTI®* F IL F W K K
- ¢ NV § * G E S NOQ* Y DULF S S G K R
- v M S L K EN QI NDMTIY S L L E K G

21421 - GTAGGCTTATCATTAGAGAAAACAACAGAGTTGTGGTTTCAAGTGATATTCTTGTTAACA - 21480
-V 8L S L EXTTEZLWTFOQUVTI F L L T
. *+ A Y H * R K Q QS ccgGF FZK=*YSsC * Q
- R L I I REDNUNU RV YV VS S DI L V N N

21481 - ACTAAACGAACATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTG - 21540
. T K R T CL F? S Y Y¥Y F L UL S LV v VvV T L
. L N E HV Y F LI I S Y S H™*TW * x p ¥
- + P N M F I F L L FLTULTS S G s D L D

21541 - ACCGGTGCACCACTTTTGAIGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTA - 21600
.T @ AP L L MMTFI KTLILTIT L N I L HUL
. p V HHPF * *» ¢S s § * L HS T Y F I Y
- R CTTFDUDUV QAZPNYT Q H T § 8 M

21601 - TGAGGGGGGTTTACTATCCTGATGAAATTTTTAGATCAGACACTCTTTATTTAACTCAGG - 21660
.+ ¢ @ F T I L MIEKTPFILDZOQTULTF I * L R
. E e G L L 8§ * » N F * I RHES L F N § G
- R G VvV YYUPDETITFRSDTL Y L T Q D

21661 - ATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCATACTATTAATCATACGTTTG - 21720
.1 Y F FHF I LML QGFTIILL I I R L
. F I $S 8§ I L F » C Y RV S ¥ Y * s Y V W
- L F L P F Y SNV TOGFHT I N HT F G

21721 - GCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGAAATCAAATG - 21780
_A T L § ¥ L L R M VF I L L P Q R N Q M
- Q P CHTT F * GWJYULF Cc ¢ HRETIIZKSC
- N p V I P F KD G I Y F AAT E K 8§ N V

21781 - TTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTA - 21840
.L 8§ VVGFUL VL P *TTSH S R * L L
- ¢ PWILGPFWTFJYHEJGQQVT vV 6 D Y Y
- v R G WV F G S TMUNNI K S QS V I I 1I
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21841 - TTAACAATTCTACTAATCTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTT - 21900
-L T I L L MIILLYEHYTILWNZCVTTL
- * g FY*CcCYT TSsSM®*1L * I v * Q P F
- N N § TNVVIRACNTPFETLTCDNE®PTF

21801 - TCTTTGCTGTTTCTAAACCCATGGGTACACAGACACATACTATGATATTCGATAATGCAT - 21960
.8 L L FLNDPWU VY HRHETITIL®* Y S IM H
. L ¢ ¢ F *THGY TDTJYYODTIHUR™*CTI
- F AV S KPMGTOQTUHTMMTITFTUDNAF

21961 - TTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTCAGAARAGTCAG - 22020
-L I AL S ST JYULMZ®PVFRULMTFOQK s Q
.+ L EH F RV H I * CLFA*CFRZRKYV R
- N ¢ T F EVYISDOABAFSILDUVSE KSS G

22021 - GTAATTTTAAACACTTACGAGAGTTTGTGTTTAAAAATAAAGATGGGTTTCTCTATGTTT - 22080
-v I L N T Y ESTLOCULZE KTIZ KMGCGTF s M F
. * F * T L TR V CV * K * R WV S L c L
- N F K H L RETFV F KU N KDGTFL Y v vy

22081 - ATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTAACACTTTGA,— 22140
_T R A I NL * M * F VI YILILVLTIL*
. * L S TYRC S S * s TTFWF * H F E
- XK G Y o P I DVVRDTZILZPSOGCGFNXN T L K

22141 - AACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAG - 22200
-N L F L S CLLVLTTZLOQTITZLEFP F L Q
_ T Y F * V A S W Y * H Y K F * § H & Y S
- P I F KL PLGINTITNTFR A I L T A

22201 - CCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATT - 22260
P F H L L XK TPFGARIOQLOQ P I L L A I
- L F T CSRUHTLGHUV s C 5 L F C W L F
- F S P A OQDTIMWOGTSAAAYF VvV G Y L

22261 - TAAAGCCAACTACATTTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTTG - 22320
-+ § 0L HL ¢C S S MMTZEKNWM V ¢ 8§ ¢ M L L
. X AN Y I Y A Q V ¥ * K W YN H R C C =*
- K P T T FMUL K Y DENGTI T D A V D

22321 - ATTGTTCTCAAAATCCACTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACA - 22380
.1 v L K I HL L N 8§ NATILTL R A L R L T
- L F S K S TOC™* T QMTLC* E L * D * Q
- ¢ 3 0N P L A ETLKTZCS SV K s F E I D K

22381 - AAGGAATTTACCAGACCTCTAATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCC - 22440
_.K E F T R P L I S G L F P Q E M L * D S
. R N L PDZL *= F QG CSULTR R ¢ ¢ E I P
- ¢ I Y Qg T N F RV YV P S G DV VYV R F P

22441 - CTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTTTAATGCTACTAAATTCCCTTCTG - 22500
L I L T CVLLERTPFILMIUL L N 8 L L
. * Yy Y K L v S F WURGF * C Y * I p F C
- N I TN L CUPVFGEUV F NA T K F P 5 V

22501 - TCTATGCATGGGAGAGAAAAAAAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACA - 22560
.¢ M H G R E K K F L I V L L I T L ¢ § T
. L CMGEZ KT XNTF * L CC~* L L ¢ A L Q
- vy A W E R K X I 8§ N CV A D Yy s v L Y N

22561 - ACTCAACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGAATGATC - 22620
-T Q H F F @ P L 8 A M A F L P L S5 * M I
. L N I FFNUL* VL WZRTFC H * V E * 8
- s T F F S TF K CY GV S8 A T K L N D L

22621 - TTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAGGGAGATGATGTAAGACAAA - 22680
_F A § P M S M QI L L * S R E M M * D K
. L L. L g CLCRTFTFZCSQGHR * ¢ K T N
- C F 8§ N VY ADSTFV VK ¢ DDV UROQTI
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22681 - TAGCGCCAGGACAAACTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCA - 22740
-%* R QD KL VL LULITITITINTCOQ M I 8
- S ARTUVNUWOCYOC®*TL * L * I AR * F H
- A PGQTTGV I ADYNYZKTL?P D D F M

22741 - TGGGTTGTGTCCTTGCTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATA - 22800
-W VvV s$LLGIULGTILMMILILOQLVTI I
- 6L CPCULEJY®™*Z EHH* CYFDNW* L *
- G ¢ VL AWINT RWNIDATSTGHNY N

22801 - ATTATAAATATAGGTATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTA - 22860
-1 I NI G I L DMASTUL G P LRE T Y L
.y *x I * VvV 8§ * T W Q A * A L * E R H I *
- v K YR YL RHG XKL RPFETRTIDTI S N

22861 - ATGTGCCTTTCTCCCCTGATGGCAAACCTTGCACCCCACCTGCTCTTAATTGTTATTGGC - 22920
- M ¢c L S P L M AUNULAZ®PUHLILTL I VvV I G
- ¢ A F L P * W QTULUH?®P?TOCS * L L L A
- v P F S PDGIXKU©PCT?PZPATLUVN ¢ Y W P

22921 - CATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTG - 22980
_H * M I M VF TUPILILALA T N L T E L
.1 K * L W F L HH Y WHWILPT L Q 8§ C
- L N DY GF Y TTTSGTIGY Q P Y R V V

22981 - TAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCA - 23040
.+ Y F L L N F M HRPRTFVDQ N Y P
. § T F F * T F K CT G H G L w T K I I H
- v L § F EL L NAZP-ATUVC G P KL s T

23041 - CTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTG - 23100
-L T L LR TS VS ILTITILM D S L Vv L V
- %« p Y * E PV CQF * F * W T H W Y W C
- DL I KNOQCVNTFNTFN G L T G T G V

23101 - TGTTAACTCCTTCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTG - 23160
¢ * L L L ¢Q RDFNHTF N N L A V M F L
. v N §$ F F KE I sTTISZST I W P * C F *
- L T P S 8 KR F Q P F Q Q F G R DV S8 D

23161 - ATTTCACTGATTCCGTTCGAGATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCT - 23220
.1 § L I P F E I L K HTIL K Y *» T F H L A
_ F H * F R R S * N I * N I R H F T L L
- F T DS V RDPKTS E I L D I 8 P C 8

23221 - CTTTTGGGGGTGTAAGTGTAATTACACCTGGAACAAATGCTTCATCTGAAGTTGCTGTTC - 23280
L L G V * v * L HL E QM L H L K L L F
_ P WG CKCUNYTWUNKTC F I * 8 C C S8
- F GGV SV ITZ®PGTNA s § EV A V L

23281 - TATATCAAGATGTTAACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACAC - 23340
.y T X M L T AL MTFULOQOQTF M Q@ I N S H
. I § R C * L H * C F Y S8 N s ¢ R S T HT
- Yy ¢ DV N CTDVS T A I HADOQULTP

23341 - CAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAGACTCAAGCAGGCTGTCTTA - 23400
-Q L 6A Y I LULET M Y S R L XK Q A V L
. 8§ L A HI F Y WZXQOCcTIP D §$ S R L S8 Y
- A WR I Y S TG NNV F 0 T Q A G C L I

23401 - TAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGGCATTT - 23460
.+ EL S M 8 TULULMSATF L L EL A F
- R § * ACRHFL * VRH s Y W S W H L
- ¢ A E E VDT SYET CDTI?P I1 G A G I C

23461 - GTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTT - 23520
v LV TIOQPFPULYYUVVILRA K N L L W L
_ ¢ * L P Y S F F I T * Y * P K I ¥ ¢ 6 L
- A S8 Y HTV S L L RS T S Q K § I V A Y

FIG. 11 Con’t



Patent Application Publication = Mar. 20,2008 Sheet 47 of 90  US 2008/0069838 Al

23521 - ATACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATAC - 23580
.1 L ¢L * VL IVQLLTZLITZ®P?PULLY
. Y YV FRC®* * FNCLUL®**HHCYT
- T M S L ¢ A DS S I A Y S NUNTTIATIP

23581 - CTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTARARCCT - 23640
-1 L T F QLALTULOGQZ X™* CVL F L WL K P
- Yy *» L, FN * HY YR S NACTF Y G *¥ N L
- T N F $ I § I T T EVMU©PV S MATIKT )

23641 - CCGTAGATTGTAATATGTACATCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCC - 23700
_p * I VI ¢CT $ A E I L L N VL ICF S
_ R RL * ¥ VHLTZR®ERPFY*¥MZC®*TFASEP
- v DCNMYTIOCGDSTETCANTELTLTLRQ

23701 - AATATGGTAGCTTTTGCACACAACTAAATCGTGCACTCTCAGGTATTGCTGCTGAACAGG - 23760
N M VA F A HN * I VH S QV L L LN R
- I W * L LHTTZ XKSTCTUL®RYOCC®*TG
- vy ¢ § FCTOODLDNZ RALSGTIHAHAEQD

23761 - ATCGCAACACACGTGAAGTGTTCGCTCAAGTCAAACAAATGTACAAAACCCCAACTTTGA - 23820
.1 A T HV KCS8LKSNZ KT CTIZ K®POQTL?*
- 8§ Q HT *¥ S VR S S5 QTNVYV QN P N F E
- R N T R EV T FAQUV K gMYZKTZPT L K

23821 - AATATTTTGGTGGTTTTAATTTTTCACAAATATTACCTGACCCTCTAAAGCCAACTAAGA - 23880
N I L VvV VvV L I FHEKYJYZLTTZL™* S QL R
- I F WWGF F* F F TDNTIT*©P S KAN * E
- Yy F e GG F NV FsSs QI L PDU®PILIKPT K R

23881 - GGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGA - 23940
-¢ L L L RTOGCSULIR* HS L ML A 8§ *
_ vV F Y * G L AL * *» GDTZ®R* CWL H E
- ¢ F I EDL L FNZXUV TULADA AGTF M K

23941 - AGCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGT - 24000
-§s N M ANA* V I L ML ETIGSF v R R S
- A I WRMZ©PR®™* Y * Cc * RS HILC A E V
- g Y G ECLGDTINARD L I ¢ A Q KF

24001 - TCAATGGACTTACAGTGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTG - 24060
. ¢ M DL QCOCHTILU CSTLMI®*TILTULP T L
- Q W T Y S VATSAH?* * YD ¢ ¢ L H C
- N ¢ L TV DL PPILILTODZDMMIAHR-A Yy T A

24061 - CTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTC - 24120
.L L * L vV VL PLLDGHTZLVULAL L F
. ¢S S * WYCHOCWMDTIWCW R C s 8§
- A LV SCGCTOB ATA AGUWTT FG® RAGANA L Q

24121 - AAATACCTTTTGCTATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATG - 24180
K Y L L L C K W H I G s MATLE L P K M
_ N T F ¢ Y A NG GTI * V QW HWS Y P K C
- I P F AMO QMAYUZRTFNGTIGVT O N V

24181 - TTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTC - 24240
-F S M R T KN X S PTNULTRR L V K F
- 8§ L * E P KTDNWZ RO QZ©PI* QG D> s N S
- L Y ENOQ K Q I AN QF DN KATI s Q0 I 0O

24241 - AAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGA - 24300
K N H L Q Q H OL HWASOCZ KTL L T R
- R I T Y NDN I NCTIGOQARARIR cC *x P E
- E S L TTTSTALGI XKULQDVYV N Q N

24301 - ATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAA - 24360
.M L K H * TH L LDNNTULATLTITLYV Q F 0
. ¢ s$8 8§ I KHTC®*TTH®*UL * FW ¢ N F K
- A Q AL N TULV K QUL S S NF G A I S S8
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24361 - GTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACARATTGACA - 24420
-y ¢ * M I 8 F RDUILTIIKSZ RIRRYZ KT LT
- A K *YPPFAT®™* * S RGGGTN *Q
- vV LN DIUL S RULDI KV EA AEUVQTIDHR

24421 - GGTTAATTACAGGCAGACTTCAAAGCCTTCAARACCTATGTAACACAACAACTAATCAGGG - 24480
.@ * L QADVF K ATFIKU®PM?* HNDN* S G
- YV N YROQTS K©PSNULU CNTTTNDQG
- L I T G R L Q $L QT Y VTOQQQULTIRA

24481 - CTGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTAAAATGTCTGAGTGTGTTCTTG - 24540
-L L K S 6L L LI LLLL X CVL SV FL
- ¢ * NQGPFC®* S CCVY*NV*VC S W
- A EI RASAUNTULAATIKMSETCV LG

24541 - GACAATCAAAAAGAGTTGACTTTTGTGGAAAGGGCTACCACCTTATGTCCTTCCCACAAG - 24600
-p N Q KELTT FVERATTTILTCFP S H K
- T I K K § * L L W K @@L PPYVILEPT S
- Q 8 KR VDFCGIKTGYHL M § F P Q A

24601 - CAGCCCCGCATCGTGTTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACT - 24660
-Q PR M VL S S YMSRMCHPR R G T
- s P AW CCLUPTOCHUVCATIZP®PGTETE.L
- A P HGV YV FLHVTYV?PS QETRIUNTF

24661 - TCACCACAGCGCCAGCAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAAGGTGTTT - 24720
- P QR QOQUFVMEKAZ KHTS L VK v F
- HH S A S NL S *R QS I L P S * RCF
- T T A P A I C HEGKAYFPREGVF

24721 - TTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAA - 24780
-L ¢ L M AL L GILULH®RGT S F L H K *
- ¢V * WHF L VYYTETETLULTFSTN N
- V F N GT S WZ FITOQRUYNTFTFSP Q I 1I

24781 - TTACTACAGACAATACATTTGTCTCAGGAAATTGTGATGTCGTTATTGGCATCATTAACA - 24840
L L @ TI HL $ Q E I V MS8S L L A § L T
- Y YR QY I ¢ L R KTIL * CR Y W H H * Q
- T T DNTTF VS GNOCDUVVIGTI I N N

24841 - ACACAGTTTATGATCCTCTGCAACCTGAGCTTGACTCATTCAAAGAAGAGCTGGACAAGT - 24900
-7 g FMILCNTULSULTHS KK S W T S
- H S L * s SAT®*A* LI QRTRA G @ V
- T VvV YDUPL QP E L DSPFKETETLTDK Y

24901 - ACTTCAAAAATCATACATCACCAGATGTTGATCTTGGCGACATTTCAGGCATTAACGCTT - 24960
.7 § K I I H H g M L I L ATV F QAL T L
- L Q KsS Y I T®RTC C®=*=SWRIHTFR H * R F
- F K N HT S PDUVDULGDTISGTINDNA S

24961 - CTGTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTCGCTAAAAATTTAAATG - 25020
-L § § T F K K XKL T A SMU RSILKTI*M
- C R QH S KRN ™*PPQ™*GR * K F K *
- v vV N I Q KE I b RILNEVAK N L N E

25021 - AATCACTCATTGACCTTCAAGAATTGGGAAAATATGAGCAATATATTAAATGGCCTTGGT - 25080
.N H § L T F KN WEDNMMSNVNTITULUNGTL G
_ I T H * P $S R I G X I * A I Y * MATL v
- s L I DL QELGZ KTYEZ QYTIHK W P W Y

25081 - ATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAATCTTGCTTT - 25140
.M P 6 S A S L LD * 1L P S S WUIL QS C F
. ¢ L AR LHOCWTUNOCHT RIEHEGYNT.L A L
- VvV WL GPF I AGTLTIATIUVMVTTIHL L C

25141 - GTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCA - 25200
v A * L VV AV ASRVHEATLYV V L A A
_ L H D * L L Q L P QGCMTLTLWTFTULTL Q
- c M TS CCSCULIKGATCSTCGSC ¢ K
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25201 - AGTTTGATGAGGATGACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATAAA - 25260
.S L M RMTUL S QF SRV SDNYTITHK
- v * » g * L * A S S QG C QI TLHTIN
- F DEJDTUDGST EZ PUVUL KGV KTLHYT* T
25261 - CGAACTTATGGATTTGTTTATGAGATTTTTTACTCTTGGATCAATTACTGCACRGCCAGT
_R T Y G F VY Y E I F Y S W IDNZYCTAS
- ELMDLFMZBRTPFFTULGSTITA AZ QPUV
- N L w I ¢ L * D F L L L D QL L H S Q *
25321 - AAAAATTGACAATGCTTCTCCTGCAAGTACTGTTCATGCTACAGCAACGATACCGCTACA - 25380
- K N * Q CF S CEKyYOCsCyYy S NTDTA AT
- K I D NASPASTVUHATA ATTIUPLDQ
- K L T M L L L Q VL FMILOQOQRZYRYK
25381 - AGCCTCACTCCCTTTCGGATCGCTTGTTATTGGCGTTGCATTTCTTGCTGTTTTTCAGAG - 25440
- L TP F RMACYWRTCTI S COCTF 8§ E
- A S L PFGWULVIGVATFTULHAVTFQS
- P E S L $DGULULLATLUHTFTULTLTFFRA
25441 - CGCTACCAAAATAATTGCGCTCAATAAAAGATGGCAGCTAGCCCTTTATAAGGGCTTCCA - 25500
R Y 0O NN CAOQ * KMAASUPL™*GULTP
- AT X I I AL NI KU RWOQLA AILY KGTF Q
- L P K * L RS I KDGS*x P F IRASS
25501 - GTTCATTTGCAATTTACTGCTGCTATTTGTTACCATCTATTCACATCTTTTGCTTGTCGC - 25560
.V L Q F TAATITCYUHTULTFTSTFAICR
. FP I ¢CNIL UL UL L PV TIJY S HLILIL VA
- s FAI Y CCYULULU®PSsSTIHTITFTCTLSUL
25561 - TGCAGGTAAGGAGGCGCAATTTTTCTACCTCTATGCCTTGATATATTTTCTACAATGCAT - 25620
_¢C R * @ A I FV PLCLDTITFSTMIH
. A G X EA QP L YL Y ALTIYTFULQCI
- 0 VR RRUNT FCTSMP* Y I F YN A S
25621 - CAACGCATGTAGAATTATTATGAGATGTTGGCTTTGTTGGAAGTGCAAATCCAAGAACCC - 25680
-Q R M * N Y Y EMULALTLEYV Q I Q@ E P
- N A CR I I MPRTCWILOGCMWIE KTGCIE KSIKNP
- T § VvV EL L * DV @ F V 6 S A NPURTH
25681 - ATTACTTTATGATCCCAACTACTTTCTTTGCTGGCACACACATAACTATGACTACTGTAT - 25740
I 7L * ¢CQL L CLUL AHT®* L * L L Y
- L L YDAUNZ YV FV CWHTHUNYDYCTI
- Yy FMMPTTILUPFPFAGTUHTITMTTV Y
25741 - ACCATATAACAGTGTCACAGATACAATTGTCGTTACTGAAGGTGACGGCATTTCAACACC - 25800
T I * Q C HR Y N C®RY * R * RH F N T
_ p Y NSV TDTTIUVVTEGDSGTISTT?P
- ¥ I TV S IQQLS§LL XK VTATFQHDQ
25801 - AAMACTCAAAGAAGACTACCAAATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAA - 25860
K T Q R R L P N W WL F * G * A L R C *
- XL K EDYOQIGGYSEUDZRHESGV K
- N S K KT T KL VvV VvV I LRTIGTSQV LK
25861 - AGACTATGTCGTTGTACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACA - 25920
R L CRCTWULPFHZ RS SILZLZPA®*V YT
- DYV VVHGY FTEVYYQgLEST Q
- T M S L ¥ M A I § P K F T TS L S L H K
25921 - AATTACTACAGACACTGGTATTGAARATGCTACATTCTTCATCTTTARCAAGCTTGTTAA - 25980
.N Y Y R H W Y * K¢ Yy I L HL * @ A C *
- I T TDTGT®TENA ATTE FTFTITFNIXILVK
- L L O TL VL XMTULUHSS SULTS L L K
25981 - AGACCCACCGAATGTGCAAATACACACAATCGACGGCTCTTCAGGAGTTGCTAATCCAGC - 26040
_R P TECA ANTHUNU RT®RILTFTZ RS C * S S
- pPPNUVOQTIUHTIDGS S S GV ANTPA
- T H RMCI KJYTO CSTALUGQETLTLTIZQ Q
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26041 - AATGGATCCAATTTATGATGAGCCGACGACGACTACTAGCGTGCCTTTGTAAGCACAAGA - 26100
-N 6 §$ N L * * A DDUD Y * RAF V S TR
- M DPI YDEZPTTTTS SV PUL * A QE
- W I Q F MM SRR RLILATCLT CIZ KUHIKK

26101 - AAGTGAGTACGAACTTATGTACTCATTCGTTTCGGAAGAAACAGGTACGTTAATAGTTAR - 26160
-K * VR T Y VL I R F GRUNU RY VNS *
- $ EYELMY SV FUVSEETSGTTUL I VN
- vV 8§ TN L CTH S F PRI KIEKZOQUV R * *» L I

26161 - TAGCGTACTTCTTTTTCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTAC - 26220
-*x R T 8 F 8 ¢ F R GIULASHTSHZPY
- 8§ VL L FLAPF VYV FLUL VTULATIULT
- A YF F F L L S WY S C * S H * P S L L

26221 - TGCRCTTCGATTGTCTCGCGTACTGCTGCAATATTGTTAACGTGAGTTTAGTAAAACCAAC - 26280
_ ¢ A S5 I VCVLLQ@YCS™*RETFSKTN
- AL RL CAYOCCNTIUVNWVSULVIKU?PT
- R FDCVU RTA AATLITLTLT®*V *x * N QR

26281 - GGTTTACGTCTACTCGCGTGTTAAAAATCTGAACTCTTCTGRAGGAGTTCCTGATCTTCT - 26340
- ¢ L RL L A C * K S EULF * R S 8 * 8§ 8
- VY VY SRV KNILINUSSEG GV PDILL
- F T S T R VL K I * T0L L KEFUL I F W

26341 - GGTCTAAACGAACTAACTATTATTATTATTCTGTTTGGAACTTTAACATTGCTTATCATG - 26400
¢ L N EL TTI I TIT I L FGTULTULULTIM
- v *+ 7 N * L, L L L F ¢L EVL * HCUL S5 W
- 8§ KR TNUY Y Y Y SV WNU FDNTIAYHG

26401 - GCAGACAACGGTACTATTACCGTTCAGGACCTTAAACAACTCCTGGAACAATGGAACCTA - 26460
_ADNGT I TVEZETILIZ KU QULTULETIGQUWNDNTL
- Q TTVVLULZPILRSILNDNSMWNNSGT *
- R QRY Y YR * GA *TTUPGTME P S8

26461 - GTAATAGGTTTCCTATTCCTAGCCTGGATTATGTTACTACAATTTGCCTATTCTAATCGG - 26520
- v I ¢ F L F L AWTIMULIULZGQTPFH®AY S NR
- % * Yy 8 Y 8 * P G L CY Y NULUPTIULTIG
- N R F P I PS LD Y VTTTITCLTF * §E

26521 - AACAGGTTTTTGTACATAATAAAGCTTGTTTTCCTCTGECTCTTGTGGCCAGTAACACTT - 26580
_N R F L Y I I KL V F L WILULWZPUVTTL
- T @ F C T * * 8L F S S G S CGQ * HE L
- Q VF VHUNI KHACTFZPILAL.V A SNTC

26581 - GCTTGTTITGTGCTTGCTCTTGTCTACAGAATTAATTGGGTGACTGGCGGGATTGCGATT -~ 26640
-A C P VL AV V Y RINWVTGSGTIATI
- L VL CLULUL ST ETULTISGS®*ULASGTLT RIL
- L F CA'C CCL QN *L GDWI RDUCDC

26641 - GCAATGGCTTGTATTGTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTTCAGGCTG - 26700
_AMACTI VG L MWUL S Y F VASTFRIL
- Q WL VL * A *» CGULATS SULULU?PSGZC
- N6 L Y CRULDVA=*TLIL RCTFUL Q AV

26701 - TTTGCTCGTACCCGCTCAATGTGGTCATTCAACCCAGAAACAARACATTCTTCTCAATGTG - 26760
- F AR TR S MW S F NPETNDNTITULTILNUV
. L L VPA QCGHSTOQI KOQTT FT F S MZC
- ¢ 8 Y P L NV VI QP RNI KUHS S QCA

26761 - CCTCTCCCGGGGACAATTGTGACCAGACCGCTCATGGARAGTGAACTTCTCATTGGTGCT - 26820
-p L R ¢TI VTURU PILMESTETLUVTIGA
- L 8 ¢ ¢ 0L * P DR S WKV DNTULSTILVL
. 8§ P G DN CDQTA AHGI K *TCHWCZC

26821 - GIGATCATTCGTGGTCACTTGCGAATGGCCGGACACTCCCTAGGGCGCTGTGACATTARG - 26880
-v I I R G HL RMAGEHS UL GRCDTIK
. * § F V VT T CEWU®PDTU®P®* G AV T LR
- D H S WS L ANUGU RTULUZPURAL®*H* G
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26881 - GACCTGCCAAAAGAGATCACTGTGGCTACATCACGAACGCTTTCTTATTACAAATTAGGA - 26940
-p L PKETITUVATZ SU®RTILSYJYZ KTLG®G
- T CQ KR SL WULHHEZRTFTILTITN®™*E
- P A KR DHOCGY I TNATFTULULIQTIRS

26941 - GCGTCGCAGCGTGTAGGCACTGATTCAGGTTTITGCTCCATACAACCGCTACCGTATTGGA - 27000
-A 8§ Q RV GGG TD S GFABAYNRYRTISG
- R R SV * AL I VUL L HTTA ATUVLE
- V AACRE®*T FRTFOCCTIOQPTLUPYWK

27001 - AACTATAAATTAAATACAGACCACGCCGGTAGCAACGACAATATTGCTTTGCTAGTACAG - 27060
-N Y KL NTDUHA AGSNDNTIALULVQ
- T I N * T 0T TPV ATTTIZLTLTC®*YS
- L * T K Y R PR R™* QR QY CFASTUV

27061 - TAAGTGACAACAGATGTTTCATCTTGTTGACTTCCAGGTTACAATAGCAGAGATATTGAT - 27120
-« Yy T T DV S8 S C*LPGYDNSZRDTI!?:
- XK * Q QM FHEL VDT FQQVTTIMAETITILI
- S D NR CPF I L L TSRULOQQ™*OQQRY *¥ L

27121 - TATCATTATCAGGACTTTCAGGATTIGCTATTTGGAATCTTGACGTTATAATAAGTTCAAT - 27180
.Y § Y EDFQDCYLES S * RYNZ KTFNDN
- I I M R T F R I A I WNILDV I IS S I
- s L * ¢ L 8 ¢ L L F 66 I L T L * * V Q *

27181 - AGTGAGACAATTATTTAAGCCTCTAACTAACAAGAATTATTCGGAGTTAGATGATGRAGA - 27240
s ET I I *A SN * EELVF GV R * * R
- VR QLTPFIKPILTI KT KNY S ELDTDE E
- x p N Y L $ L * L RRIIRS *MMEKN

27241 - ACCTATGGAGTTAGATTATCCATAAAACGAACATGAAAATTATTCTCTTCCTGACATTGA - 27300
-7 Yy ¢ VRLSTIIXURTO®* X UL F S S * H *
. P M E L DY P * N EHEDNZYS L PDTID
- L WS * I I H K TUXNMMEKTITIULV FULTTILTI

27301 - TTGTATTTACATCTTGCCAGCTATATCACTATCAGGAGTGTGTTAGAGGTACGACTGTAC - 27360
-L ¥ L HL AS Y I TI®RSVL EVZRILY
- ¢ I Y I LRATISTULSGUVC*RYDTCT
- vV F T S ¢CEULUYHYQECVURGTTV L

27361 - TACTARAAGAACCTTGCCCATCAGGAACATACGAGGGCAATTCACCATTTCACCCTCTTG - 27420
.Y # K N L A H Q EHTZRATIHHTFTTILL
. 7T KR TUL P I RNTIURGO OQTFTTISZPSC
- L K E P C P S G T Y EG NS P F HPL A

27421 - CTGACAATAAATTTGCACTAACTTGCACTAGCACACACTTTGCTTTTGCTTGTGCTGACG - 27480
-1 T I N L H * L AL AHTZLULTZLZLYTLT
-+ g * I ¢ TN LH * H T UL CF CL c * R
- D N KFATLTTGCTSTUHPR ATFH-BATCATDGEG

27481 - GTACTCGACATACCTATCAGCTGCGTGCAAGATCAGTTTCACCAAAACTTTTCATCAGAC - 27540
v L DI PISCVQDOQFHOQDNTESSD
.Yy s T YL SAAGCTIKTI ST FTZ XKTT FHZQT
- T R H T Y 0 L R AR S VS P XL FIRQ

27541 - AAGAGGAGGTTCAACAAGAGCTCTACTCGCCACTTTTTCTCATTGTIGCTGCTCTAGTAT - 27600
K R R FN XS STZ&RHFVPFSULLILIL * Y
- R GG6 S TRATLTLA ATT FSHCTCOCS S I
- EEV Q QE L Y S PLFLTIVAATL vV F

27601 - TTTTAATACTTTCCTTCACCATTAAGAGARAGACAGAATGAATGAGCTCACTTTAATTGA - 27660
_F * Y FA S PLREZ RUG QUNE* AHTFDN*
- F N TL L HH* E KD RMMTENETLTTILTI D
- L I L ¢ F TTI X R KTES®*MSS L * L T

27661 - CTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTIGTTTTRATAATGCTTATTATATT - 27720
-L L F VvV LFSUL SATIUPCTFNNABAZYYI
. F YL CF L AVFULULUPFILUYVY L IMULTITITF
- s T ¢c A F * P F CY S LF * * CLL Y F
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27721 - TTGGTTTTCACTCGAAATCCAGGATCTAGAAGAACCTTGTACCARAGTCTAAACCGAACAT - 27780
-L VF TRNUPGSR®RTULY QS L NEH
- W F S L EI Q DL EZE®POCTI KV *TNM
- ¢ F H 8 X 8 R I » KN L V P XK S K R T *

37781 - GARAACTTCTCATTGTTTTGACTTGTATTTCTCTATGCAGTTGCATATGCACTGTAGTACA - 27840
-E T S HCF DL Y F S M QL HMUHTCST
- X L LI VL TOCTISILCSOCIO CTUVVQ
- N FP S L F * L V F L Y AV A Y AL *x Y 8§

27841 - GCGCTGTGCATCTAATAAACCTCATGTGCTTGAAGATCCTTGTAAGGTACAACACTAGES - 27900
-A L CI * * TS CA®™*QRSUL * G TTULG
- R CA S NI KUZPHUVLEDZPTCI KU VQH* G
- AV H L I ¥ L M ¢CL KIULVRYNDNTRG

27901 - GTAATACTTATAGCACTGCTTGGCTTTGTGCTCTAGGAAAGGTTTTACCTTTTCATAGAT - 27960
-v I L I AL LGPFVL*ERTFYULZFTID
- * Y L * H¢ L AL CS®RZEKSGTPFTTFS S * M
- N T ¥ §$ TAWULCAULGI KV L PFHRHW

27961 - GGCACACTATGGTTCAAACATGCACACCTAATGTTACTATCAACTGTCAAGATCCAGCTG - 28020
-G T L WP FZXHAHILMTLTILSTUVXKTIOQL
- A H Y G S N MHET* CY Y QL S R S S8 W
- HTMUVOQTO CTU®PNUYVYTTINTCGQDTEPRASG

28021 - GTGCETCCGCTTATAGCTAGGTGTTGGTACCTTCATGAAGGTCACCAARCTGCTGCATTTA - 28080
YV VR L * L GVGETFMZEKYVTIZ KTILTILHL
- W ¢ A Y § * VL VPS *¥ RS PNOCCTI *
- ¢ A L I A RCWJYULHEGHOQQTAATFR

28081 - GAGACGTACTTGTTGTTTTAAATAAACGAACAAATTAAAATGTCTGATAATGGACCCCAA - 28140
_E T Y L L F * I N E Q I KM S DUNGP Q
_ R R T CCPFZ X * TNI KUILZ KO CLTIMDPN
- D VI VVLNI KT RTDN®*NVWV * * W TP I

28141 - TCAAACCAACGTAGTGCCCCCCGCATTACATTTGGTGGACCCACAGATTCAACTGACAAT - 28200
.8 N QO RS A PRI TTFGGUZPT D S T D N
- g TN VYV PPALUHLUVD P 0 I Q L T I
- K P T * C P P HY I WWTHRYFN™*Q "

28201 - AACCAGAATGGAGGACGCAATGGGGCAAGGCCAAAACAGCGCCGACCCCAAGGTTTACCC - 28260
-N Q N G G R N G AR P K Q R R P Q G L P
. T R M EDAMGO QG QNSADZPKYV Y P
- P EWRTGOQWSGI KA AZ KTA AZPTZ?PRTF T Q

28261 - AATAATACTGCGTCTTGGTTCACAGCTCTCACTCAGCATGGCAAGGAGGAACTTAGATTC - 28320
_N N T A S W?PFTAULTOQHGKEETL R F
. 1 I L RLG S QUL SLSMARZ ERNILTD S
- *+ Yy ¢ VL VHS S HSAWIQGGT * I P

28321 - CCTCGAGGCCAGGGCGTTCCAATCAACACCAATAGTGGTCCAGATGACCAAATTGGCTAC - 28380
-P R G Q GV PINTNSGUPD D O I G Y
. LEADRAPFPOQST®P?PIVVQMTIZ KTLA T
- S R P G R S NOQHUQ* W S R * P N W L L

28381 - TACCGAAGAGCTACCCGACGAGTTCGTGGTGGTGACGGCAAAATGAAAGAGCTCAGCCCC - 28440
_Y R R ATRURUVZRGOGDGIZ XMZKEL s P
_ 7 E EL P DEVFVVVTATZK™* K S S A P
- P K S YP TS S WW * R QN E R A Q P Q

28441 - AGATGGTACTTCTATTACCTAGGAACTGGCCCAGAAGCTTCACTTCCCTACGGCGCTAAC - 28500
_R WY F Y YLGTOG?PEH BSULU?PYGA N
. pegT S I T*EULAQXULHF PTA L T
- M vV L L L P RNUW®WWP®RSFTSLRR * Q

28501 - AAAGAAGGCATCGTATGGGTTGCAACTGAGGGAGCCTTGAATACACCCAAAGACCACATT - 28560
_K BE ¢ I VWUVATTESGALNTU?PZKTDH I
_ K K A § ¥ G6L QL RE®©P*¥ I HUPKT T L
- R R H RMGOCN* G S8 L EYTZQR P H W
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28561 - GGCACCCGCAATCCTAATAACAATGCTGCCACCGTGCTACAACTTCCTCAAGGAACAACA - 28620
. TR N P NNN A ATV L QL P QG TT
- A PA I LI TMZLU®PZ®PCYNT FILIZEXKEZQHR
- H P QS * *Q CCHRATTS S RNZDINI

28621 - TTGCCAAAAGGCTTCTACGCAGAGGGAAGCAGAGGCGGCAGTCARGCCTCTTCTCGCTCC - 28680
-L P K G F Y A EG S RGGS QA S5 S R 8
- C Q KA STOQZ REATEA BAAYVY KZPL LA P
- A KR LLRRGEKOQQRRZ Q@SS L F S L L

28681 - TCATCACGTAGTCGCGGTAATTCAAGAAATTCAACTCCTGGCAGCAGTAGGGGARATTCT - 28740
-8 8 R S RGNS URUNJSTU?PGS S RGN S
- HH V VAVIOQETIOQLULAAYVYGETIIL
- I T *» S R * F K K F N S W Q Q * G K F 8

28741 - CCTGCTCGAATGGCTAGCGGAGGTGGTGAAACTGCCCTCGCGCTATTGCTGCTAGACAGA - 28800
_-P ARMASGGOGETATLALTILTLTLTDR
- L L EW?LAEUVV KULZ®PSURYOCC™*TD
- c §s NG * R R W * N CPRATIAARIDOQTI

28801 - TTGARCCAGCTTGAGAGCARAGTTTCTGGTAAAGGCCAACAACAACAAGGCCAARACTGTC - 28860
-L N Q L E S KV S G K G Q0 Q Q¢ ¢ 0o TV
- * T S L RA K F LV KANUDNNI KA AZ KL S
- E PA * E QS F W *RPTTTURUPNCH

28861 - ACTAAGAAATCTGCTGCTGAGGCATCTARAAAGCCTCGCCARARACGTACTGCCACARAA - 28920
-T K X S AAE A 8 K K P R Q KURTAT K
- L RN L L L RHUILI K S L A KDNUV L P QTN
- * E I ¢ C * ¢ I *» KA S P KTJYCHI KT

28921 - CAGTACAACGTCACTCAAGCATTTGGGAGACGTGGTCCAGAACAAACCCAAGGAAATTTC - 28980
-Q Y NVTQATFGRURG?®PEZQT Q G N F
- S T T SL XK HL GDV V QUNZ KU©PZKETIS
- V QR HS S I WwWETWSR®RTNPR K F R

28981 - GGGCACCAAGACCTAATCAGACAAGGAACTGATTACARAACATTGGCCGCARATTGCACAA - 22040
- D QDUL I RQGTTDJYUE KHUWPQ I A Q
- @ T KT * 8 Db K EUL I TUNTIGRIUEKXKTILIHTN
- @ PR PNOQT RIN*LQTTLAANTCTI

29041 - TTTGCTCCAAGTGCCTCTGCATTCTTTGGAATGTCACGCATTGGCATGGARGTCACACCT - 29100
_.F A P S A S A F F GMSRTIGMEUVT?P
- L L gV ?PLHSLETCHATLAW K 8§ H L
- c S X L ¢ I L WUNUVTUHWHGSHTF

29101 - TCGGGAACATGCCTGACTTATCATGGAGCCATTAAATTGGATGACAAAGATCCACRATTC - 29160
.8 @ T W 1I TYHOGATIXULDDIKUD®POQTF
. R EHEHG * L I M EPLNUWMTIEKTIHDNS
- ¢ N M A DL S WS H * I G * QRS TI Q

29161 - AAAGACAACGTCATACTCCTGAACAAGCACATTGACGCATACAARACATTCCCACCAACA - 29220
-K DN V I L L N KHTIDOAYIKTT FU?PZPT
- K TTSYC®* TS STULTHT ‘'K H S H Q Q
- R O RHTAESGQAHS®*TRTI QN I P T N R

29221 - GAGCCTAAAAACGACAAAAARGAAAAACACTGATGAAGCTCAGCCTTTGCCGCAGAGACAR - 29280
-E P K KD K XK K XK TDEAGQZPLUPQRQ
- 8§ L KR T KU R K RTLMIEKTILSTILTCRTRDK
- A * KG OQ KE XKD * * § S A F AAZET K

29281 - AAGAAGCAGCCCACTGTGACTCTTCTTCCTGCGGCTGACATGGATGATTTCTCCAGACAA - 29340
-K K QP TV TULULPAATDMMDTUDF S R Q
_. R S § P L * L F F L RLTMWMTISPTDN
- E A AHCDSSBS5 S8 CG*HG* F L QTT

29341 - CTTCAAAATTCCATGAGTGGAGCTTCTGCTGATTCAACTCAGGCATARACACTCATGATG - 29400
-L Q N §S M S G A SADSTQA* T L M M
. K T P * VEL L L I QL R HEXKXH S * *
- S K F H EWSPFOC®*TFUNSGTINTHDTD
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29401 - ACCACACAAGGCAGATGGGCTATGTAAACGTTTICGCAATTCCGTTTACGATACATAGTC - 29460
T T Q G R WAM* T F S QF RULRY IV
- P E KADOGTULTGCZ X RTFRUNSUVYDT * 8
- H TR OQMGYVNVY FATIUPTFTTIHSL
29461 - TACTCTTGTGCAGAATGAATTCTCGTAACTARACAGCACAAGTAGGTTTAGTTAACTTTA - 28520
-Y S ¢C A E * I L vV.T K Q@ H K * Vv » L T L
- T L vV Q NEF S * L NS TS RVF S * L *
- L LC R M NS RNOS* TAOQV GLVNTFN
29521 - ATCTCACATAGCAATCTTTAATCAATGTGTAACATTAGGGAGGACTTGRAAGAGCCACCA - 29580
-I §$ H S NUL * 8§ M CVNTIUREDTILIEKTETZPTP
- s HI1I A I FNOCVTULGHRT®* X S§ HH
- L T * Q 8L I NV * H*¥G 6L ETRA ATT
29581 - CATTTTCATCGAGGCCACGCGGAGTACGATCGAGGGTACAGTGAATARTGCTAGGGAGAG - 29640
-H F H R G H A EYDURGY S E * C * G E
- 1 F I EATTZ RS STTIETGTVNUDNARE S
- F S S RPRGV®RS$SURVQQ*TIMILGTRA
39641 - CTGCCTATATCGAAGAGCCCTAATGTGTAAAATTAATTTTAGTAGTGCTATCCCCATGTG - 29700
-L P I WK S PNV * N * F * * CY P HV
- ¢ L YGRAILMTCIEKTINT FS s aTIPM*™>
- A Y M EE P * CV XKL I L VV L s P CD
29701 - ATTTTAATAGCTTCTTAGGAGAATGACAAARAAAAAARAARAA - 29742
-1 L I A S * E N D K K K K K X
- F * * L L, R R ¥M T K K K K X
- F NS FULGE * Q K K K K X
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1 - TTTTTTTTTTTTTTTGTCATTCTCCTARGAAGCTATTAAAATCACATGGGGATAGCACTA - 60
-F F F F FV I LULRSY *NIHMMGTIAL
- F FFFL SF S *EATITXITWSG * HY
- F F F FCHS P X KXKULUL X S HGDSTT
61 - CTAAAATTAATTTTACACATTAGGGCTCTTCCATATAGGCAGCTCTCCCTAGCATTATTIC - 120

-L KL I L HI RALUPYUROQLSTILAULF
- *« N * F Y TUL GL F HIGS S P * H Y S
- K I N FTH * @ S S I *A AL P S I I H

121 - ACTGTACCCTCGATCGTACTCCGCGTGGCCTCGATGAAAATGTGGTGGCTCTTTCAAGTC - 180
-T V P 8§ I VL RY A2 S M KMMWWILF QV
- L Y P R S Y S A WPU R * K COG G S F K S
- ¢ T L DRTUPURGVLUDENUVV ALS S P

181 - CTCCCTAATGTTACACATTGATTARAGATTGCTATGTGAGATTAAAGTTAACTAAACCTA - 240
-L PNV TH * L XK I A M * D * S5 * L N L
- § L M L HI D * RLULCETIZ KUVN™*TY
- P * ¢CY TUL I K DOCYVRULI XTILTI KUPT

241 - CTTGTGCTGITTAGTTACGAGAATTCATTCTGCACAAGAGTAGACTATGTATCGTAAACG - 300
-L VL F §$ Y ENS FOCTURVDVY VS *= T
- L ¢ ¢ LV TRIHESOAQE®™*TMMYR KR
- ¢ AV * L R EF I L HK S RULCTIUVNDNSG

301 - GAATTGCGAAAACGTTTACATAGCCCATCTGCCTTIGTGTGGTCATCATGAGTGITTATGC - 360
-E L R X R L H S P S A LCGHHET CTLZC
- N C E NV Y I A HLPCVV IMS VY A
- I A K T FfFT* P I1CL VWSS * V F MP

361 - CTGAGTTGAATCAGCAGAAGCTCCACTCATGGAATTTTGAAGTTGTCTGGAGAAATCATC - 420
-L 8§ * I $ R S S THOGI L KTILS GEITI
- * Yy E S AEAPLMETP®™* S CULE K S S
- E L N 0 Q KL H S WNVFEUV V W RNUHP

421 - CATGTCAGCCGCAGGAAGAAGAGTCACAGTGGGCTGCTTCTITTGTCTCTGCGGCARAGG - 480
-H V S R R KK SH S GLL L L 8L R QR
- M S AAGRURVTVGCVFFCLTCZGTIK®G
- C Q P Q EEE S QWA ASFV S AAI KA

481 - CTGAGCTTCATCAGTCTTITTCTTTTIGTCCTTTTTAGGCTCTGTTGGTGGCAATGTTIT - 540
-L § P I 8L F L F VL FRILUCGCWWE CF
- * A 88 8 VFFPFLSPFLGS SV GEGGNVIL
- E L H Q 8 F § FCPVF * A L L V GMTFC

541 - GTATGCGTCAATGTGCTTGTTCAGCAGTATGACGTTGTCTTTGAATTGTGGATCTITGIC - 600
-V ¢ VNV L VQQYDVVF ETULWTITFYV
- YA SMOCLU FPFSSMTTULSLUNTZGCGS L S
- M R 0 C A CS AV * RCL * I VDILCH

601 - ATCCAATTTAATGGCTCCATGATAAGTCAGCCATGTTCCCGAAGGTGTGACTICCATGCC - 660
-I Q F N G 8§ M I S Q P CSRUZRTZCDTFHA
- 8§ N L M AP * * YV 5 HV PEG GV TSMP
- P I * WL HD K S AMT FUP XV * L P CQ

661 - AATGCGTGACATTCCAAAGAATGCAGAGGCACTTGGAGCAAATTGTGCARATTTGCGGCCA - 720
-N A * HS K ECRGTWS XL CNLRP
- M R DI P KN AEA ATLUGA ANDNTGCATITCSG GO
- C VTF QR MOQURUHILESOGQQTIVQFAA AN

721 - ATGTTTGTAATCAGTTCCTTGTCTGATTAGCGTCTTGCTCCCCGAAATTTCCTTGGGTTTG - 780
-M F VI 8 8 L §$ Db * VvV L v ETISTLGIL
- ¢ L * s Vv PCILIURSWSU®PIKT FUPUWUVC
- vV ¢ N Q F L V* L G LG P RNVFULGTFUV

781 - TTCTGGACCACGTCTCCCAAATGCTTGAGTGACGTTGTACTGTTITGTGGCAGTACGTTT - 840
-F W T T S P K CL S DV VL FCGS S TF
- §$ G PRUL PNA®*XUVYVTULYCFVAVYVRTF
- L D HV 8 gMULES=* RZCTUVLWOQOY VF
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841 - TTGGCGAGGCTTTTTAGATGCCTCAGCAGCAGATTTCTTAGTGACAGTTTGGCCTTGTTG - 900
-L ARL FRCUL S S RV FULISDSLATULL
- W R G F L DA S ADADU FILUVTUVWPLCLC
- G E A F * M P Q Q Q1 858 * *» g F G L V V

901 - TTGTTGGCCTTTACCAGAAACTTTGCTCTCAAGCTGGTTCAATCTGTCTAGCAGCAATAG - 960
-L L A F TRNUV FALI KULUV QS UV * Q Q *
- ¢ WPLPETTZLTULS S W FNILS S S N 8
- vV ¢ L Y 0 KL C S QAOGSTI CULAATIH-BA

961 - CCCEAGGGCAGTTTCACCACCTCCGCTAGCCATTCGAGCAGGAGAATTTCCCCTACTGCT - 1020
-R E G S F T TS SO A S H S S RURI S P TA
- A RAV S PP PLATIUZ RAGET FU?©PULILL
- R G Q F HHEL R * P FEQENTFZ?P Y CLC

1021 - GCCAGGAGTTGAATTTCTTGAATTACCGCGACTACGTGATGAGGAGCGAGAAGAGGCTTG - 1080
-A R & * T 8§ * I T A T T * * G A R R G L
. p ¢V EFLETLUPURILZ RIDETETRTETEA A *
- QEL N F L N Y RDYVM®RSEZ KT RTILTD

1081 - ACTGCCECCTCTGCTTCCCTCTGCGTAGAAGCCTTTTGGCAARTGTTGTTCCTTGAGGAAG - 1140
-7 A A 8§ A S L CV EATFUWOQOCTCSTULURIK
- L P P L L P S A * KPFGNUV VP * G S
- C R L CFPLRPRSLLAMTLTFTULEEV

1141 - TTGTAGCACGGTGGCAGCATTGTTATTAGGATTGCGGGTCCCAATGTGETCTTTGGGTGT - 1200
-L * H ¢ ¢ 8§ I VI RTIAGA2 aANUVVFGC
- ¢ 8 TV AAJLULILSGLU RV PMWS L GV
- VvV AR W OQ HOCY * DCOGZCOQOZCGULWUVY

1201 - ATTCAAGGCTCCCTCAGTTGCAACCCATACGATGCCTTCTTTGTTAGCGCCGTAGGGAAG - 1260
-I 0 ¢ § L 8 CNPYDATFT FV S AV GK
- F K A P S VATHTM?®PSULUL AZP * G 3
- 8§ R L P QL OQEPIU RCLULTC®™*ZRI®RUREYV

1261 - TGAAGCTTCTGGGCCAGTTCCTAGGTAATAGAAGTACCATCTCGGGCTGAGCTCTITCAT - 1320
- S F WA S 8§ * V I EV P S G A E L F H
- EA S G PV PR * * K Y HL GUL S s F I
- XK L L ¢ 9 F L G NRSTTIWOG®™*ATULSF

1321 - TTTGCCGTCACCACCACGAACTCGTCGGGTAGCTCTTCGGTAGTAGCCAATTTGGTCATC - 1380
_F A V T T T N S $S$ G 8 § sS VvV ANILV I
. L P S P PRTW RU RV ATILT®R®* *» p I WS S
- ¢ R H H HEULVG * L F G S s Q F G HL

1381 - TGGACCACTATTGGTGTTCATTGGAACGCCCTGGCCTCGAGGGAATCTAAGTTCCTCCTT - 1440
-W T T I G V DWDNALU® ASU RES KT FTLL
- ¢ P L L VLIGTUDPWP®PRGNTILSS S L
- D HY WC®* L ETZRU PG GLEGTI* VP PC

1441 - GCCATGCTCAGTCGAGAGCTGTGAACCAAGACGCAGTATTATTGGGTARACCTTGGGGICG - 1500
- A ML SESCEU PRZ RZSTITIG®=* TULG S
. p C * VRAV NOQDA AV L UL G K P W G R
- H A E * EL * TKTOQQY YWV DNULGUV G

1501 - GCGCTGTTTTGECCTTGCCCCATTGCGTCCTCCATTCTGGTTATTGTCAGTTGAATCTGT - 1560
A L F WPCUPTIOASSTIULUVIUVS * IC
- R CF G LAUPUILU®RUP®PTFWILIUL SV E SV
- AV L AL PHCUV L HS G Y CQULNILW

1561 - GGGTCCACCAAATGTAATGCGOGGCCCACTACGTTGGTTTGATTGGGGTCCATTATCAGA - 1620
-¢g s T K CNAGOGTTTULV * L G S I I R
- ¢ P PNV MURGA ATLZ®RWTFDWGZPTUL S D
- VvV HQM * C GGHYVGEL I GV HYOQT

1621 - CATTTTAATTIGTTCGTTTATTTAAAACAACAAGTACGTCTCTAAATGCAGCAGTTTGGT - 1680
-H F N L FV Y L KOQQOQUVU RTL™*MOQQTF G
- 7T L I ¢ S F I * NNIKJYUV S KT CS S ULV
- F * F VR L F X TTSTS L N AA AV W *
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1681 - GACCTTCATGAAGGTACCAACACCTAGCTATAAGCGCACCACCAGCTGGATCTTGACAGT - 1740
-p L HEGTNT®* L * A HHOQLUDULTDS
- T FM KV PTZ®PS Y KRTTTSW®WTIULTUV
. p g * R YOQHTLA ATLISA ATPTP PR AGS S * QL

1741 - TGATAGTAACATTAGGTGTGCATGTTTGAACCATAGTGTGCCATCTATGAAAAGGTARAA - 1800
.« * x § * V CMV FE P * CA I Y E KX VK
. D s NI RCACTILTUNT HTSVUVPSMEKT R * N
- 1 VT LGV HVY * T I V CHILM®*ZKGTZ KT

1801 - CCTTTCCTAGAGCACAAAGCCAAGCAGTGCTATAAGTATTACCCCTAGTGTTGTACCTTA - 1860
.pP F L EH XK A K OQQC VY XK Y Y P CCTTL
- L S * ST KUPS SAISTITU®PSVVPY
. P P RAQS QA AVIL®* YV DL PILVILYTZLT

1861 - CAAGGATCTTCAAGCACATGAGGTTTATTAGATGCACAGCGCTGTACTACAGTGCATATG - 1920
-g 6§ S ST *G¢LLDA® QRTCTTVHM
- KDL QAHEUVY *MHS§AV L QCTIOC
- R I F X HEHMRPFTIRG CTA ALY YY S A YA

1921 - CAACTGCATAGAGAAATACAAGTCAAAACAARTGAGAAGTTTCATGTTCGTTTAGACTTTIG - 1980
g L HR EI Q V XTM® RS FMFV * T L
. N ¢ I E XK Y K S K@ * EV S C S8 F R L W
. T A * RN TS QNN EKFHUVRILDTF G

1981 - GTACAAGGTTCTTCTAGATCCTGGATTTCGAGTGAAAACCAAAATATAATARGCATTATT - 2040
-V 0 C S SR S WISsSSENS Q@DNTITIS®STII
- Y KV LLDUZPGTPFRUVE KTZ KTI?®* * AL L
. T R FF * I L DFE* KPEKJYDNZ KHY *

2041 - AAAACAAGGAATAGCAGAAAGGCTAAAAAGCACARATAGAAGTCAATTARAGTGAGCTCA - 2100
K T R N S R KA K K H K * Ks8I KV s 8
- XK oQ¢ I AERTULIEKSTNRS QLK * AH
. N K E * Q KG * XA QI EV N = S ETILTI

2101 - TTCATTCTGTCTTTCTCTTAATGGTCAAGCAAARGTATTAAAAATACTAGAGCAGCAACAA - 2160
_F I L S F S * W * 8§ KV L K IDLEQQQQ
. s FCL SLNGEH AZ KY™* KY * S 8NN
. §H§ s V¥V FL LM VX Q 81 KDMNTH RAATM

2161 - TGAGAAAAAGTCGCGAGTAGAGCTCTTGTTGARCCTCCTCTTGTCTGATGAARAGTTTTC - 2220
_+ E XK VA S RATLVYVEUPPL V * * K VL
_ E K K WR YV ELTULZLNUNZILTZLULSDEKTFW
- R K S GE * s s ¢+ Ts s CLMZEKSTFG

2221 - GIGAAACTGATCTTGCACGCAGCTGATAGGTATGTCGAGTACCGTCAGCACARGCARAAG - 2280
v X L I L HAADURYVETYZRIQHIKOQK
.+ N * 8 ¢ TOQOUL I GM S5 TV STSKS
. ETDJLA AT RS * *» VvV C RV P SAOQATIKHA

2281 - CARMAGTGTGTGCTAGTGCAAGTTAGTGCAAATTTATTGTCAGCAAGAGGGTGRAATGGTG - 2340
Qg sV Cc*¢cKLVQTITYCQQEGEMV
. K VvV CA S A S * CKF I VS KU RV KW *
. K ¢V LVQV S§ANTILTLSARG?®*NGE

2341 - AATTGCCCTCGTATGTTCCTGATGGGCAAGGTTCTTTTAGTAGTACAGTCGTACCTCTAR - 2400
.¥N ¢ P R M PF L MG X VL LVVQS YL *
. I ALV CS * WAZ®RTFTF™*>*Y S RTSN
- L P S YV PDGO QG GST FSSTVVPLT

2401 - CACACTCCTGATAGTGATATAGCTCGCAAGATGTAAATACAATCAATGTCAGGAAGAGAA - 2460
.H T P DS DTIDBARIEKM®*TI QS MS G RE
. T L L I V I * L AR C K Y N Q CQEEN
- H s *= * *» Y S § @ D V N T I N V R K R I

2461 - TAATTTTCATGTTCGTTTTATGGATAATCTAACTCCATAGGTTCTTCATCATCTAACTCC - 2520
.+ F § ¢ § FY @ * S N S I G S 8 S S5 N 8
- N F HV RV FMDNULT P * YV L, H H L T P
. I F M F VL WTITI * L HRTFU?PFPTITI*TLR
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2521 - GAATAATTCTTCTTAGTTAGAGGCTTAAATAATTGTCTCACTATTGAACTTATTATAACG - 2580
-E * F F L VRGLUNUNZ CLTTIETLTITIT
- NN S S8 *L EA*¥ I I VSL L NL L * R
- I I L L 8§ * R L K * L S HY * T Y Y NV

2581 - TCAAGATTCCAAATAGCAATCCTGAAAGTCCTCATAATGATAATCAATATCTCTGCTATT - 2640
- R F QI A I L KV L TIMTITINTISATI
- Q DS K * Q5 * K s8 s * *» *» g I S L L L
- K I PN S N P E S P HNUDIUNQYTILCYC

2641 - GTAACCTGGAAGTCAACAAGATGARACATCTGTTGTCACTTACTGTACTAGCAAAGCAAT - 2700
-V T WK S TR * NI CCHULULUY * Q S N
-+ P G S Q Q DET SV VT TY CTS KA ATI
- N L E V NX M KHULUL S L TV L A KZQY

2701 - ATTGTCGTTGCTACCGGCGTGGTCTGTATTTAATTTATAGTTTCCARTACGGTAGCGGTT - 2760
-1 VvV VATOGGVV CTI * F I VS§NTV AV
- L $ L L PA WSV FNTZL®*U F&PTIUR™*RIL
- ¢C R CYRUPRGLYULTIJYST FOQY GG S G C

2761 - GTATGCAGCAAAACCTGAATCAGTGCCTACACGCTGCGACGCTCCTAATTTGTAATAAGA - 2820
-v ¢ 8 KT * I 8 A Y TUL®RUZERS * F V IR
- Y A A K PESV?P?PTIRCDAZPNUNIL®* *E
- M Q Q N L NQ ¢CL HAATULULTITCNDNIKK

2821 - BAAGCGTTCGTGATGTAGCCACAGTGATCTCTTTTGGCAGGTCCTTAATGTCACAGCGCCC - 2880
- K R 8§ * ¢ 8§ H S DULF W QV LNV TAFP
- 8 VRDVATV VIS FGIRSLMS QR P
- A F VM * P Q * S L L A G P * CH S A L

2881 - TAGGGAGTGTCCGGCCATTCGCAAGTGACCACGAATGATCACAGCACCAATGACAAGTTC - 2940
-* @V S ¢ HS QVTTNUDUHSTNDNUDIKF
- R ECPAIURIKS* P RMTITA AZPMTS S
- G $ VR P F A S DHE * S Q HQ * @ V H

2941 - ACTTTCCATGAGCGGTCTGGTCACAATTGTCCCCCGGAGAGGCACATTGAGAAGAATGTT - 3000
-T F H ER 8§ G HNOCUPUPEUZRUHTIEIKNUWV
- L S M S$GLVTIUV?PURRG GTIULZRIZRMETF
- F P * A V W S QL 8P GEA AUH®*EE CL

3001 - TGTTTCTGGGTTGAATGACCACATTGAGCGGGTACGAGCAAACAGCCTGAAGGAAGCAAC - 3060
-¢C F WV E®* P H* A GTS K QP EG S N
-V § ¢ L NDHI EZRVZRANSTLIKEA AT
- F L @ * M TTUL S G Y EQTA* R K Q R

3061 - GAAGTAGCTAAGCCACATCAAGCCTACAATACAAGCCATTGCAATCGCAATCCCGCCAGT - 3120
-E V A K P H QA AYNTSHUCNURNDNUP A S
- K * L 8§ H I XK P T I Q A I A I ATIUPPV
- s § * AT S S L Q Y K P L QS QSR Q S

3121 - CACCCAATTAATTCTGTAGACAACAGCAAGCACAAARCAAGCAAGTGTTACTGGCCACAA - 3180
-H P I N S VDN S K HEK TS K CY W P Q
- T Q L I L *TTA ASTU KO QASV TGHK
- P N * F ¢ R Q Q Q AQNI KOQUVULILATR

3181 - GAGCCAGAGGAAAACAAGCTTTATTATGTACAAAAACCTGTTCCGATTAGAATAGGCAAR - 3240
-E P E E N K L Y Y V Q KP YV P I RTI GK
- S QR KTST FIMY KNULVFRIULE®* AN
- A R G KQAULULTCTI XTTCSD * NRQTI

3241 - TTGTAGTAACATAATCCAGGCTACGAATAGGARACCTATTACTAGGTTCCATTGTTCCAG - 3300
-L * * H N P G * E * E T Y Y * V P L F Q
- ¢ $S N I I QARNUZ RIKU®PTITURT FHTCS SR
- vV VvVT®*SURULGIGNULULZLGSTIVPG

3301 - GAGTTGTTTAAGCTCCTCAACGGTAATAGTACCGTTGTCTGCCATGATAAGCAATGTTAA - 3360
-E L F KL L NGNS TV V CHIDIKZQZ<C*
- 8§ ¢CL S s s TV1IVPLSAMTISNUVK
- vV Vv * A P Q R * * Y R CL P * * A M L K

FIG. 12 Con't



Patent Application Publication Mar. 20,2008 Sheet 59 of 90  US 2008/0069838 Al

1361 - AGTTCCAAACAGAATAATAATAATAGTTAGTTCGTTTAGACCAGAAGATCAGGAACTCCT - 3420
-5 8 K QO NNNINS * F VvV * TZRIRS G TP
- VP NRTII I I V S5 FR?PETDUGQETLL
- F Q TE * ~ » *» L V R L DQ KTIRUNSF

3421 - TCAGAAGAGTTCAGATTTTTAACACGCGAGTAGACGTAAACCGTTGCTTTTACTAAACTC - 3480
-8 EEF RPFPL TRE* T * TV G F T KL
- Q K 8§ 8 DF * HA S RRIEKUPULV L L N 8
- R RV Q I F N TRV DVUNUZ RWTFY * TH

3481 - ACGTTAACAATATTGCAGCAGTACGCACACAATCGAAGCGCAGTAAGGATGGCTAGTGTIG - 3540
-T L T I L @ Q Y A H N RS AV RMATZSYV
- R * Q Y C 8§ 5 THTTIEHA AU Q®™*GGWILV *
- v N NI A AV RTIQS KRS KDG* CD

3541 - ACTAGCAAGAATACCACGAAAGCAAGAAAAAGAAGTACGCTATTAACTATTAACGTACCT - 3600
-T S K N T T XK AZ&RI KW RSTULULTTINUVP
- L AR I PR KOQEI KEVHZRY* L L TYL
- *+ 0 E Y HE S K K X K Y A INY *» RTC

3601 - GTTTCTTCCCAAACGAATGAGTACATAAGTTCGTACTCACTTTCTTGTGCTTACAAAGGC - 3660
-v §$ S ETNE Y I S S Y S L 8§ CAYKG
- F L PKRMST®*VRTUHTFIULUVLT KA
- F F RN EMSUVHI KT FVLTT FILZCILOQRH

3661 - ACGCTAGTAGTCGTCGTCGGCTCATCATARATTGGATCCATTGCTGGATTAGCAACTCCT - 3720
-T L, VVVVGS S ¥ I 68 I AGULATP
- R * *x § § § A H H K LDPULULD®™* QL L
- A S S RRRUIL I I NWTIHTCMWTISNS ¥

3721 - GAAGAGCCGTCGATIGTGTGTATTTGCACATTCGGTGGGTCTTTAACAACCTTGTTARAG - 3780
-E E P S I V CI C¢CTVF GG S L TS L L K
- K $ RRL CVFAHSV GL * Q AC * R
- R AV D CV YL HI®RWV F NI XTI LV KD

3781 - ATGAAGAATGTAGCATTTTCAATACCAGTGTCTGTAGTAATTTGTGTAGACTCAAGCTGG - 3840
-M K NV A PF S I PV SVVICVDS S W
- * R M * H F Q Y Qg CUL * *x F VvV * T Q A G
- E E C S I F N TSV CSNILTCGCRIULIEKTLYV

3841 - TAGTAAACTTCGGTGAARTAGCCATGTACARACGACATAGTCTTTAACACCTGAGTGCCTA - 3500
-% *» T § V K * P C T TT* S§ L T PECL
- s KL R * N S H VY QR HSL * HL S A Y
- vV N F 66 EI A MYNDTIVFNT®*V PI

3901 - TCCTCAGAATAACCACCAATTTGGTAGTCTTCTTTGAGTTTTGGTGTTGAAATGCCGTCA - 3960
-8 §$ E* P P I W=* S S L S F GV EMP S
- P Q NNHQ@F @ SLL * VL VL KT CRH
- L R I TTN NULUV UV FUFETFWWOCHX*DNAUVT

3961 - CCTTCAGTAACGACAATTGTATCTGTGACACTGTTATATGGTATACAGTAGTCATAGTTA - 4020
-p S VTTTIUVSVTILTILYGTIZGQ®=* S * L
- L Q * R QL VYL * HCYMV VY S s HSY
- F S NDNOCTICDTUVIWYTUVVIVHM

4021 - TGTGTGTGCCAGCAMACAAAGTAGTTGCCATCATAAAGTAATGGGTTCTTGGATTTGCAC - 4080
-¢c VvV ¢C QO T K *L AS* S NGFULDULHEH
- V C A S K Q 8§ S WHHI KUVMGS S WICT
- C VPANI KUVV G I I K * W VL GTF AL

4081 - TTCCAACAAAGCCAACATCTCATAATAATTCTACATGCGTTGATCCATTGTAGAAAATAT - 4140
-F Q @ S Q HL I I I L HALMHTZGCTRIKY
- & N K A NI S *=* F Y MU R* CI VENI
- P T XK P TS HUNDNSTOCVDATL®*KTIZY

4141 - ATCAAGGCATAGAGGTACAAAAATTGCGCCTCCTTACCIGCAGCGACAAGCAAAAGATGT - 4200
-I K A * R Y KNCASTLPAATS KRTEC
- S R HR G TZX I APZPYULQROQAZ KDV
- 0 @ I EV Q KL RL L TOCSDEKOQZKM*
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4201 - GAATAGATGGTAACAAATAGCAGCAGTAAATTGCAAATGAACTGGAAGCCCTTATARARGG - 4260
-E * M VT N S§ S 8 KL 0 M NW KX P L * R
- N R W * 0 I A AV NCI KO™*TG S P Y K G
- I DG N K * @ @ * I ANZETULZED® ATLTIZKSG

4261 - GCTAGCTGCCATCTTTTATTGAGCGCAATTATTTTGGTAGCGCTCTGAARAACAGCAAGA - 4320
-A §$ CHLLLSATI I UL VAL * KTAR
- L A A I FY *A QUL FW* RS EIKOQOQE
- * I, P § F I E RN Y F G S A L KN S K K

4321 - AATGCAACGCCAATAACRAGCCATCCGARAGGGAGTGAGGCTTGTAGCGGTATCGTTGCT - 4380
-N A T P I T S HP K G S EARAUCSGTI VA
- M Q R Q * QA I RKGVU RULVY AV S L L
- C N ANUNIKUZ®PSERE®™*GL * RY R CC

4381 - GTAGCATGAACAGTACTTGCAGGAGAAGCATTGTCAATTTTTACTGGCTGTGCAGTAATT - 4440
-V A * T VL AGEA ALJSTIU FTG GTCAUVI
- * HE Q YL Q E X HCQVPFULUL AV Q * L
- S M N 8§ T CRUR S I VVNVFJYWILCS N ¥

4441 - GATCCAAGAGTAAAAAATCTCATAAACAAATCCATAAGTTCGTTTATGTGTAATGTARTT - 4500
-D P RV K ¥ L I NIKJSTI S S F MCNUVI
- I 0O E * X I s *» TNUP * V RL CVM * F
- S K S K K S H XK ¢ I H XK F VY Vv * C N L

4501 - TGACACCCTTGAGAACTGGCTCAGAGTCATCCTCATCAAACTTGCAGCAAGAACCACAAG - 4560
- H P * EL A QS HPHOQTTCSKUDNIUHK
- DTLENWTIL®RUYVY I LI KULAR RAZRTTR
- T P L R T G S$ E S S S 8 NILQ QE P Q E

4561 - AGCATGCACCCTTGAGGCAACTGCAACAACTAGTCATGCAACARAGCAAGATTGTARACCA - 4620
-8 M HP *» @ N ¢C NN * S CNIKARTUL * P
- A CTULEA AT ATTSHATK QDO CNH
- E A PLRQL QOQULVMOQQSsS KIVTM

4621 - TGACGATGGCAATTAGTCCAGCAATGARGCCGAGCCAAACATACCAAGGCCATTTAATAT - 4680
- R W QL V Q Q * S RAI KU HTI KA ATI * Y
- DDGUN * S S N EAEUPUNTIUPRZPFNI
- T M A I §S P A M K P 8§ QT Y 0 G HL I Y

4681 - ATTGCTCATATTTTCCCAATTCTTGAAGGTCAATGAGTGATTCATTTARATTTTTAGCGA - 4740
-I A H I F P I L E G Q * V I HL N F * R
- L L I F $ Q F L XKV N E * F I * I F § D
- Cc & YF P NS * R S M S DS F KFUL AT

4741 - CCTCATTGAGGCGGTCAATTTCTTTTTGAATGTTGACGACAGAAGCGTTAATGCCTGAAR - 4800
-P H* GG Q F L F EC* R QKR * C L K
- L T EA VNV FFULNVDUDI RS VDNA*N
- $ L R R 8§ I 8 F * ML TTEA ATILMMPEM

4801 - TGTCGCCAAGATCAACATCTGGTCATGTATGATTTTTGAAGTACTTGTCCAGCTCTITCTT - 4860
-¢C R QD Q KL V MYDF* § T OCUPATILL
- vV A XK I NI W *CMTIVFEUVLVQULTFF
- S P RS TS GEDV * FL KYL S S8 S S8 L

4861 - TGAATCAGTCAAGCTCAGGTTGCAGAGGATCATARACTGTGTTGTTAATGATGCCAATAA - 4920
- M § Q A Q VA EDHIKULTCC™* * C Q *
- E* V XL R L R I I NCVVNDANN
- N E S S S 6 ¢CR G S TV L L MMPTIT

4921 - CGACATCACAATTTCCTGAGACAAATGTATTGTCTGTAGTAATTATTTGTGGAGAAAAGA - 4980
-R HH NP F L R QMY OCL * * L F V E KR
- p I TI S *DKOCTIVCS8NUYTULWRKE
- T §$S Q F P ETN VL S Vv v I I CGEZKK

4981 - AGTTCCTCTGTGTAATAAACCAAGAAGTGCCATTAAACACAAAARACACCTTCACGAGGGA - 5040
-8 8§ s v * * T K XK CH * T Q K H L HE G
- VP L CNJZ KU?PR RS SATIKHI KN NTT FTRE
- F L ¢C V I N Q EV PVLNTI KTU®PSURGK
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5041 - AGTATGCTTTGCCTTCATGACAAATTGCTGGCGCTGTGGTGAAGTTCCTCTCCTGGGATG - 5100
-s M L CL HED KL L AL W* 5 8 8§ P G M
- V¢ FAFMTUNTZGCWERTCGEVPULTILGW
- Yy AL PSS * ¢ I A GAV VY KT FIULS WD G

5101 - GCACATACGTGACATGTAGGAAGACAACACCATGCGGGGCTGCTTGTGGGAAGGACATAR - 5160
-A H T * HV GR Q HHAGGTLTULV GR T *
- HI RDM* EDNTMRG GO CULWEGHK
- T YV T CR K TTU®POCGAATCGI KDTIHR

5161 - GGTGGETAGCCCTTTCCACARAAGTCAACTCTTTTTGATTGTCCAAGAACACACTCAGACA - 5220
-6 6 8§ P FHEK S QUL F LI VQEUHTOQT
- vV VAL ST KV NS F * L S XKUNTTUL R H
- W * P F P Q K 8 TLFDOCUPURTHS DI

5221 - TTTTAGTAGCAGCAAGATTAGCAGRAGCCCTGATTTCAGCAGCCCTGATTAGTTGTTGTG - 5280
-F * * Q QD * Q K P * F Q Q P * L V V V
- F §$ S S K I s R S P D F S s P D * L L C
- L V A A RLAZEA ATLTISAALTISCOCUV

5281 - TTACATAGGTTTGAAGGCTTTGAAGTCTGCCTGTAATTAACCTGTCAATTTGTACCTCCG - 5340
-L H R FEGV FEVCL *L TOCQF VP P
- Y I 6L KAL K SACND™*PUVDNTLYTILR
- T * ¥ # R L * 8§ L P VvV I N L 8§ I C T § A

5341 - CCTCGACTTTATCAAGTCGCCARAGGATATCATTTAGCACACTTGAAATTGCACCAARAT - 5400
-P R L Y Q VA KGYHULAHTLIKILEHOQN
- L D F I K SR KDITI * HT* N CTKI
- s T L $ 8 R ERTI S F S TULETIAUPIKTL

5401 - TAGAGCTAAGTTGTTTAACAAGTCTGTTTAATGCTTGAGCATTCTGGTTAACAACGTCTT - 5460
- § *» YV Vv * gV CLMULEHSG* Q R L
- R A KL PF N K OCV * CL § I L VNNV L
- E L S ¢CL T S$ V FNAO®=*DATFWILTTSC

5461 - GCAGCTTGCCCAATGCAGTTGATCTTGTTGTAAGTGATTCTTGAATTTGACTAATCGCCT - 5520
-AACPMOQOLMULTUL *V I L EF D * 8 P
- QL. AQC S *CCZCZXKX®* FULUNULTNRL
- § L P NAVD UV VVSDS * I * L I AL

5521 - TGTTAAATTGGTTGGCGATTTGTTTTTGGTTCTCATAGAGAACATTTTGGGTAACTCCAA - 5580
-¢ * I ¢ W PR PV F G S HREHT FG * L Q
- VKL VY ¢¢DLFLVLIEUNTITZLSGNSN
- L N WL ATICTFWU PFS>*»R TV F WV T P M

5581 - TQCCATTGAACCTATATGCCATTTGCATAGCAAAAGGTATTTGAAGAGCAGCGCCAGCAC - 5640
-¢ H * T Y M P F A * Q KV F EE QR QH
- A I EP I CHULHSKZRYULIKSSAST
- P L NL Y &I CIAZKGTI*¥RMAAZPA AP

5641 - CBAATGTCCATCCAGCAGTGGCAGTACCACTAACTAGAGCAGCAGTGTAGGCAGCAATCA - 5700
-0 M S I Q QW Q YH * L EQ Q CRQQS
_ K C P S§ 8§ S G S T TWN™* S S SV G S NH
- N v H P AV AV PLTZ RAAUV * A ATII

5701 - TATCATCAGTGAGCAGAGGTGGCAACACTGTAAGTCCATTGAACTTCTGCGCACAAATGA - 5760
-Y H Q * AE VA TUL * V H* T S A H K *
- I I S EQRWQHTCIKSTIETZLUZLTZRTNE
- S S V S R GG N TV Ss PLNTFCH-AZQMR

5761 - GATCTCTAGCATTAATATCACCTAGGCATTCGCCATATTGCTTCATGAAGCCAGCATCAG - 5820
-D L * H # Y HL G I RHIAS * S QH Q
- 1 $s $ I N I T * AV FATI UL L HE®AZSTIS
- S L AL I S P RHSUPY CFMEKUPASA

5821 - CGAGTGTCACCTTATTAAAGAGCAAGTCCTCAATAAAAGACCTCTTAGTTGGCTTTAGAG - 5880
_R V S P Y * R A 8§ P Q * KT S * L A L E
- ECHUL I KEQ VLI NI KZ RUPULSWIL *R
- §$ V T L L K 8 K S§ S I XD UL L V G F R G
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5881 - GGTCAGGTAATATTTGTGAAAAATTAAAACCACCAAAATATTTCARAGTTGGCGTTTTGT - 5940
¢ Q VI FV KN®*DNHOQUNTISI KTLTGTFC
- VR * YL * K IKTTU KTITFSOQSTWGCTFV
- 8§ G NI CE X DL XKUZPZPIEXTYTFE KV GV LY

5941 - ACATTTGTTTGACTTGAGCGAACACTTCACGTGTGTTGCGATCCTGTTCAGCAGCAATAC - 6000
-T FV * L ERTTULUHVYOCCDZPUVQQ Q QY
- B L F DL SEHTFTTCVATIULTFSSNT
- 1 ¢ L T *ANTS S® RV VUILU RSO CSA AR- ATIF?P

6001 - CTGAGAGTGCACGATTTAGTTGTGTCCAAAAGCTACCATATTGGAGAAGCAAATTAGCAC - 6060
L RV HD LV V C X S Y HTI GEA ATN * H
. *x E ¢TI * L CA KA ATTITULET KT G QTIST
- E S ARVF S CV QXKL PY WU RS KTLAH

6061 - ATTCAGTAGAATCTCCGCAGATGTACATATTACAATCTACGGAGGTTTTAGCCATAGAAA - 6120
-1 Q * NLRRCTYYDNTLRTZ RTF* P * K
- F SR IS ADUVHTITTIZYSG GG GTFSHT RN
- 8 VESPOQMYTIILQSTEVTULA ATITET

6121 - CAGGCATTACTTCTGTAGTAATGCTAATTGAAARGTTAGTAGGTATAGCAATGGTGTTAT - 6180
-0 A L L L * * C * L K S * * V * Q W C Y
- R HY FCS N AWNM®*I KV S RYSUNGUV I
- ¢ I T S V VvV ML I EEKTULV GTIAMYTULTL

6181 - TAGAGTAAGCAATTGAACTATCAGCACCTAAAGACATAGTATAAGCCACAATAGATTTTT - 6240
-% § K Q L N Y Q H'L XK T * Y K P Q * I F
- RV SN *T I ST* R HS I S HNT RTFL
- E * A I EL S A P KDTIV*ATTIDTFEFW

6241 - GGCTAGTACTACGTAATAAAGAAACTGTATGGTAACTAGCACAAATGCCAGCTCCAATAG - 6300
g * Y Y VI KKXKUL VY @GN * HKTCOQTUL Q *
- A S T T * * R ¥ ¢ M VTS TDNA AS S NR
- L VL R NKETV VW *ULAOQMMZPATPTIG

6301 - GAATGTCGCACTCATARGAAGTGTCCACATGCTCAGCTCCTATAAGACAGCCTGCTIGAG - 6360
_E CRTH X K CRHAGOQILTL®* D S L L E
- NV ALIRSVDMULSS Y KTH ATCTLS
- M § H S * EV S TOCSA AZPTIZ RZ QPR A* V

6361 - TCTGCAATACATTGTTTCCAGTAGAATATATGCGCCAAGCTGCTCTCGAGTTCGATCTCCAT - 6420
-s ¢ I H ¢C F Q * NI CAZ XTULUV * VvV DULH
- L E Y I V S SR I Y APGSUWCETLTITCM
- W NTTILU FOPVETYMT®EROQATGTV S * 8 A *

6421 - GAATTGCTGTAGAAACATCAGTGCAGTTAACATCTTGATATAGAACAGCAACTTCAGATG - 6480
-E L L * K HQ CS * HLDIETJ QU QTUL QM
- N C CRNISAVUNTITLTI* NS SNTF R *
- I AV ET SV QLTS *YRTA AT S DE

6481 - AAGCATTTGTTCCAGGTGTAATTACACTTACACCCCCAAAAGAGCAAGGTGAAATGTCTA - 6540
-K H L F Q V * L HL HPOQZ K S KV KTCL
- s 1 ¢ 8§ RCNJYTJYTO?®P?XU RA AT R®*DNV *
- A F VPGV ITTULTZ ®PZPI KTETZGQQGEMS SN

6541 - ATATTTCAGATGTTTTAGGATCTCGAACGGAATCAGTGAAATCAGAAACATCACGGCCAA - 6600
-1 F g M F » DL ERDNGQ* N QZ KUHHGQ
- Y PR CPFZRTI SN GTISETIUZRINTITRATK
- I $ DVILGSURTTETSUVI KT STETS ST RPN

6601 - ATTGTTGAAATGGTTGAAATCTCTTTGAAGARGGAGTTAACACACCAGTACCAGTGAGTIC - 6660
-1 VEMVYVETISTILZE KI KETILTUHZGQY Q * V
- L L K WL K SUL * RR S * HT ST S E S
. ¢ * NG * NL FEZETGVDNTO®PV PV S P

6661 - CATTAAAATTAAAATTCACACACTGGTTCTTAATAAGGTCAGTCGATAATTTTGGTICCAC - 6720
-H * N * N * H T @ 8 * * ¢ Q W I I L V H
- I X I XK I D TULVULDNJIKTVYSG * F W S T
- L KL KL T WVPFULTIU RSV YUDUNTFGZPQ
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€721 - AAACCGTGGCCGGTGCATTTAAAAGTTCAAAAGAAAGTACTACAACTCTGTAAGGTTGGT - 6780
K P W P V HL KV Q K KV L QUL CZXKUV G
- N RGRCIM™* XV F KRI KYYDNSVRILY
- T VvV AGA F KS S XK ESTTTTUL * G W *

€781 - AGCCAATGCCAGTAGTGGTGTAAAAACCATAATCATTTAATGGCCAATAACAATTAAGAG - 6840
- Q C Q * WCKUNUHUNUHLMANNTZDN * E
- AN A S SGV KTTITII* W@PTITTIZKS
- P M PV VV * K P * S FNGO Q®™* QUL R A

6841 - CAGGTGGGGTGCAAGGTTTGCCATCAGGGGAGAAAGGCACATTAGATATGTCTCTCTCAA - 6500
-Q Ve C KV CHQGRI KA AHR®*TIOCL S Q
- R WG ARV FOATIURGERUHTIRYV S LK
- ¢ 6V QGeGLPSGEI KO GTTULDMSTUL 8§ K

6901 - AGGGCCTAAGCTTGCCATGTCTAAGATACCTATATTTATAATTATAATTACCAGTTGAAG - 6960
-R A * AC HV * DT Y TI Y NYNY QUL K
- G P KL AMS K I ?PIFTI I I I TS * 8
- ¢ L S L PCLURYULYUL 1L *# L PV EV

€961 - TAGCATCAATGTTCCTAGTATTCCARGCAAGGACACAACCCATGAAATCATCTGGCAATT - 7020
-* H Q C S * ¥ 5 K QGHDNUP* N HUL AI
- 8§ I NV P SIPSKDTTHETITIMWOQTF
- A S M F L VF QA RTOQPMIEKSS G NTIL

7021 - TATAATTATAATCAGCAATAACACCAGTTTGTCCTGGCGCTATTTGTCTTACATCATCTC - 7080
.Yy N Y N Q Q *H ¢ FVLATLTFV L HEHL
-1 T I I S NN T S L S W R YL SYTITIS
- + [, * § A I T PV CPGATITCLTSSP

7081 - CCTTCACTACAAAAGAATCTGCATAGACATTGGAGAAGCAAAGATCATTCAACTTAGTGG - 7140
-P * L Q KN L HRUHWRS KDHST * W
- L D Y KRIOCIDTIGEHA ATI KTITIOGQLSG
- L T T KZEESA*TULZEZ XKOQOQRSV FNTILVA

7141 - CAGAAACGCCATAGCACTTAAAGGTTGAAAAAAATGTTGAGTTGTAGAGCACAGAGTAAT - 7200
-0 KR HST* RL XK KMUL S CRA Q S X
- R N A I ALIKGT* KX C* VYV EHRUVI
- E T P * HL KV E XNV ETL * S TZE * §

7201 - CAGCAACACAATTAGAAATTITTTTITCTCTCCCATGCATAGACAGAAGGGAATTTAGTAG - 7260
-Q Q HN * K F F F S PMIHEZRZQKG I *» x
- 8 N T I RNF F S L P CTIDURTZRETFS S
- AT Q L EI F F L S HA*TEGUNTULVRA

7261 - CATTAAAAACCTCTCCAAAAGGACACAAGTTTGTAATATTAGGGAATCTCACAACATCTC - 7320
-H * X P L Q KDTSSUL *Y *# 66 I s Q HIL
- I K N L $ KRTOQUVCDNTIR RESHNTIS
- L KT &8P KGHI KU F VILGDNULTTS P

7321 - CTGAGGGAACAACCCTGAAATTAGAGGTCTGGTAAATTCCTTTGTCAATCTCARAGCTCT - 7380
-L R E QP * N * RS G K FL CQ S5 QS S
- x g N NPETI RGLUVDNSFUVDNTLTZIXKATL
- E G T TJL KTLEV W * I PL S I S KILTL

7381 - TAACAGAGCATTTGAGTTCAGCAACGTGGATTTTGAGAACAATCAACAGCATCTGTGATTG - 7440
.+ g 8§ I *VvV Q O VDFENJNOQQHTIL™*L
- N RA F EF S XKW I UL RTINS STIOCDC
- T E H L S S A S G PF * EQ S TAS UV IV

7441 - TACCATTTTCATCATACTTGAGCATAAATGTAGTTGGCTTTAAATAGCCAACAARATAGG - 7500
Yy #H F H H T * A * M * L A L N 8 Q Q N R
- 7 I F I I L EH K CCS WL * I ANZ KTISG
- P F $ S YL S I NV VGV FZE XK * P TIEK * A

7501 - CTGCAGCTGACGTGCCCCAAATGTCTTGAGCAGGTGAAAAGGCTGTAAGAATGGCTCTAA - 7560
-L 0L TCUPKCLES®QQVEKRIL®*EWIL *
- ¢ 8§ *RAPINUVILSUPR®*¥EKGOUCI KNGS K
- A A DV P QMS * AGEXKA AUV RMATL K
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7561 - AATTTGTAATGTTAATACCARGAGGCAACTTAAAAATAGGTTTCAAAGTGTTAAARACCAG - 7620
.N L * ¢ * ¥ Q EAT™* K *V S KC * N Q
- I ¢ N VNTI KU RUGQLI KNI R'F QS V KTR
- F VM ULTIPURGNULZE KXTIGT FZKUVULEKTPE

7621 - AAGGTAGATCACGAACTACATCTATAGGTTGATAGCCCTTATARACATAGAGAAACCCAT - 7680

' _K VvV D HEULHTUL * VDS P Y KHRETH

- R * T TN Y I YRUILTIALTIUNTIET KT?PTI
- @G R S RTTJ STIGS®***PL * T * RN P §

7681 - CTTTATTTTTAAACACAAACTCTCGTAAGTGTTTAAAATTACCTGACTTTTCTGAAACAT - 7740
-L ¥ F * T Q T L V 8V * N YL TTFUL KH
- F I F KHXUL S * VF K IT®*ULF * NI
- L F L N TN SR KO CULIEXUILU®PDTFSET S

7741 - CAAGCGAAAAGGCATCAGATATGTACTCGAAAGTGCAATTARATGCATTATCGAATATCA - 7800
-Q AR KR HQTIOCTRI KT CNM*XMUBHYRI S
- KR KG6 I R Y VLESATIZ KT CTITITEYH
- S E KA SDMY S XKV QQLUNA ATLSNTITI

7801 - TAGTATGTCTCTGTGTACCCATGGGTTTAGRAACAGCAAAGAAAGGGTTGTCACACAATT - 7860
_* Y V S V Y P WV * K QQRZEKGU UCHTTI
. s M ¢CL CTUHGTFZ RNZSZ KETRWVVTQF
- vV ¢V CVPMGILETH AZ KIE KT GL S HNS

7861 - CAAAGTTACATGCTCGTATAACAACATTAGTAGAATTGTTAATAATAATCACCGACTGTG - 7920
-0 8§ ¥ ML V * QH ***NC* * * 5§ P TV
- KV T CS YNNI SRIVNNDNH HZRTIL*
- K L HARTITTTLVEZLTZLTITITITDTCD

7821 - ACTTGTTGTTCATGGTAGAACCAAAAACCCAACCACGGACAACATTTGATITCTCTGTGG - 7980
T C C 8 W * N Q K P NHGOQHTL LIS L W
- L VVHGRTI EKDNZP®?PTTDNTI®*TFILTZCG
- L L F MV E®PIE XTOQ?P®RTTTFDTFS VA

7981 - CAGCAAAATAAATACCATCCTTAAAAGGTATGACAGGGTTGCCARACGTATGATTAATAG - 8040
-Q 0N K Y H?P * KV * QG CQTY¥Y D * *
- 8 K I N TI UL KZ&RYDURVAI KT ERMMINSES
- A K * I P S L K &M TGUL PNV *¥ L IV

8041 - TATGAAACCCTGTAACATTAGAATAAAATGGAAGAAATAAATCCTGAGTTARATARAGAG - 8100
.Y ET L * H * N KM EETIUNPETLTDN KE
- M K P C N I R I KW KX * I L s * I K S
- * N p V T L E * N G RDN K S * V K *¥ RV

8101 - TGTCTGATCTAAAAATTTCATCAGGATAGTAARACCCCCCTCATAGATGAAGTATGTTGAG - 8160
-¢c L I * KF HQDSZXUPPS * M KYVE
-y * § KN F I R I VN PPHZR?®* S MILS
- § DL K I S s8¢ * T&PILTITDEUWVC?*V

8161 - TGTAATTAGGAGCTTGAACATCATCAARAGTGGTGCACCGGTCAAGGTCACTACCACTAG - 8220
-.C N * EL EH H Q KW CTGOQGHYH *
- v I RS L NTI I KS&GAUPUV KV TTT S
- * L ¢ A * T S S K Vv V HR SR S L P LV

8221 - TGAGAGTAAGAAATAATAAGARAATAAACATGTTCGTTTAGTTGTTAACAAGAATATCAC - 8280
-+ g * EI I R K * T C S8 F s C * Q E Y H
- E 8§ K K * » EN KH UV RLV VN XNTIT
- R VR NN KK I NMFV * L L T RIS L

8281 - TTGAAACCACAACTCIGTTGTTTTCTCTAATGATAAGCCTACCTTTTTCCAGAAGAGAAT - 8340
-L K P QL CCPF L * * * A YL FPEE N
- *x N H N SV VF F SNDI KZE PTZFPFQZKTRTI
- ETTTTZLULF S LMTISIL PFSRTRE*

8341 - AAATCATATCATTGATTTGATTCTCCTTAAGAGACATTACAGCAGTTCCTCTTAATTTAA - B400
_K S Y H * F DS &P * ETULOQQVFULILTI *
- N E I I DL ILTULJEXKXZ RHYS S S s S *» FK
- 1 I 8 L I * F 8L R DI TA AV P L NULR
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8401 - GAGGAAATTTGCTCATGTCAAAGAGTGAATAGGAAGACAACTGGATAGGATTTGTGTTCC - 8460
-E E I C S CQRVNZ RIKTTTG®*DILC S
- R K FAHV KEH®*TIOGURIOQULDUZ RTITCUWVEP
- ¢ N L LM S K SE™* EDUNWTIGT FUVFL

8461 - TCCAGAAAATGTAGTTAGCATGCATGGTATAGCCATCAATTTGTTCCTTCGGCTTGCCAA - B520
-8 R K C S * HA WY S HQTFUV P S ACOQ
- P ENVV S MHHGTIATINULT FULURULAIK
- Q KM * L A CMVYVY * P S I CSFGUL PR

8521 - GATAGTTAGCCCCAATTAAAAATGCTTCCGATGATGATGCATTTACATTTGTAACAAAAG - 8580
-D S§$ * P QL XKML PMMMHTLUHETL *¥ Q K
- I VvV § PN * XK C F R * * C I Y I C N K 8
- * , AP I K N A SDDUDATFTT FUVTIKA

8581 - CTGTCCACCATGAGAAATGGCCCATAAGCTTGTAAAGGTCAGCATTCCAAGAATGCTCTG - 8640
-L § TM R NG P * A CK G QH S K NAL
- ¢c PP * EMAZ HIEKTLU VXV SsSIP?PRMILSIZ:C
- V H HE XKWD®P I §L *x RS ATVFIOQETCSV

8641 - TTATCTTTACAGCTATAGAACCACCCAGGGCTAGTTTTTGCTTTATAAATCCACACAGAT - 8700
-L §$ L Q L * NH P GLV FAL®>*TIHTTD
- Y LY SYRTTU QG * FLL Y K S TQTI
- I F T A I E©PUPURAST FCTFINUZPHR*

8701 - ARGTGAAAARACCCTTCTTTAGAGTCATTCTCTTTTGTCACATGTTTGGTCCTAGGGTCAT - 8760
-K * K T L L * 8§ HS L L S HV W s * G H
- § E K P F FRUVILFCHMT FGU?PZRUVI
- v K N P 8 L ESPF ST F VT CTLVILGSY

8761 - ACATATCGCTAATAATAAGGTCCCATTTATTAGCCGTATGTACTGTTGCACAGTCTCCAA - 8820
T Yy R * * * g P I Y * P Y V L L H S5 L Q
- I A NN XV PPF I SRMYTCCTVSN
- I $s L I I R S HL L AV CTUVAQSUPI

8821 - TTAAAGTAGAATCTGCGTCGGAGACGAAGTCATTAAGATCTGAATCGACAAGTAGTGIGC - 8880
-L K * N L RRRU RUSH*DILNZROQV VC
-+ § R I CV G DEV I XTI * I DZK* CA
- K vV E S A S ET X S L R S E S TS s V P

8881 - CAGTTGGCAACCATTGTCTGAGCACAGCTGTACCTGGTGCAACTCCTTTATCAGAGCCAG - 8940
-0 L AT IV * A QL YLV QULUL Y Q S Q
- S WQ PLSEUHSTCTMWCNSTFTIHR A S
- v g N H ¢ L S TAUV POGATU®PULSEUPA

8941 - CACCAAAGTGAATAACTCTCATGTTGTAGGGTACAGCTAAAGTAAGTGTATTTAAGTATT - 9000
-H Q S E * L §$ CCRVYVY QL K* VYL S I
- ¢ K vV N N S HV VG Y S * s K cI * V L
- P K * I T L ML * G TAZ KUV s VvV F KY ¥

9001 - GACACAGTTGAGTATACTTTGCGACATTCATCATTATTCCTTTTGGTATAACAGCATTTT - 9060
-p T V E Y T L RHS S L F L L V * QHF
- T QL S I L CDTIHHYSFWYN s I F
- H §& * VY FaTT FTITITIUPFGITA ATFS

9061 - CACCATAATTCTGAAGGTCACACTTTTCAAGAAGCATTCTTTGCATCTTGTACARAGTTAG - 9120
-H H N S EG HTF QEATFTFASCTS *
- 7T I I L KV TULF K XH S L HL V Q VR
- P * F *R S HF SR S IULCTIULYZ KTILG

9121 - GCATCGCAACACCTGGETTGCCACGCTTGACTTCCTTGTAGTTTTGGGTAGAAGGTTTCAA - 9180
A S Q HLVATULDULZLUVVILGRR F 0O
- R NT WILPRULTO CL®™*F WUV EGTFHFN
- 1 AT PG CHAMXLATCST FG* KV §T

9181 - CATGTCCATCCTTACACCAAAGCATGAATGAAATTTCAGCATAGTCAATTGTAACCTIGA - 9240
-H V HP YT XK A * M XK F Q HS QL * P *
- M S I L TP KHE™*DNTFsSs I VDN CVNTILD
- ¢ P S L HQ S MNYNZETISAH®* S8 I VTULT
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9241 - CCACTTTTGAAATCACTGACAAATCTTGTGACTTTATTATCTCGACAAAGTCATCAAGTA - 9300
-P L L X S L TNULUVTULUL SR QS HQ V
- HF * N K * Q I L *L Y YL DKV TIK?*
- T F EI TDI KSCDTFTII S TIXS S § K
9301 - AAAGATCAATCACAGAACACACACATTTTGATGAACCTGTTTGCGCATCTGTTATGARGT - 9360
-K D Q $ ¢ NTHILMUNILTFAEHILIL®*S
- K I NHR THTVF * * T CULIRTITCYEYV
- R 8§ I T E H TH VF D E PV CA S VMK ?
9361 - AATTTTTCACTGTGCTGTCCATAGGGATARAATCCTCTAATTTAAGTGGTGAATCTTGTG - 9420
-N F 8§ L ¢ CP * G * N PULI * V VNILYV
- I F HCAV HURDIEKTIULO®* FXW=*TITIL *
- F F TVULSTIOGIIKSSUNULSGE S CE
9421 - AGCGCTTCGCTAAGCCTATCATTAAATGAAGACCGCCAAGTTGTCCATGACTGAAATCTC - 9480
- A WL SL SLDNEUDU R QUV YV HD* NIL
- AL G * A Y H *M KT AZ KULSMTETI S
- R L A K PTI I K *RPP S CUP * L K S P
9481 - CATAAACGATGTIGTTCGAAGGCATAGCCCTCGAGCTTATATCGCTGTATGAATTCATCCA - 9540
-H K R CVJRRHSPRAYTIAV * I HP
- I N DV VF EGIATLTEZLTISULYETFTIH
- * T M C $ KA *P S S L Y R CMUDNS S I
9541 - TAGCGAGCTCGAGAAAGTCAGTTTCCATTTGTGATCTGGGCTTAAAATCCTCTAAGTCIC - 9600
- R ARESOQQPFUPF VI WAM*DNUPILSTL
- 8 EL E KV S8 FHL * 8 G L KTIUL * V 8
- A S $ R K S Vv s I CcDULOGTLI KS S K S L
9601 - TGCTCTGAGTAAAGTAGGTTTCAGGCAACTGTTGAATAATGCCGTCTACTTTCTTARAGT - 9660
-C S E * S RF QATVE* CRULUL S * 5
- AL 8 KV GGFROQLULNINA AV YT FULIKYV
- L * V K * Vv § G N ¢ * I M P s T F L K *
9661 - AGTTAAACTGTGTTTTTACTGATTCTCCAATTAATGTGACTCCATTGACGCTAGCTTGTG - 9720
-§ *» TV P L L I L QL M * L H * R * L V
- vV KL CF Y * F SN * CD S I DA ASZSTLC
- L N ¢C VF TDS?PINUVTU?PULTTULATCHRA
9721 - CTGGTCCCTTTGAAGGTGTTAGACCTTTGACTGAACCTICTGTTATTAARACACCATTAC - 9780
-L VvV P L XK VL DJL®*L NLULILULZXEHEHY
- Ws§s9L*R C* TFOD* TV FCY * NTTIT
- ¢ P FEGVURZPILTEZ®PSVTIZXT?PTILHR
9781 - GGGCGTTTCTAARAAGGTCTACCTGTCCTTCCACTCTACCATCAAACAAGACAGTAAGTG - 9840
-G R F * XK GL P VL ?PLYHOQTU®RZQ™*V
- @GV S X KV YL S FHSTTIIZ KU®QDSK *
- A F L KR STOCPSTTULP S UNZ KTV S E
9841 - AAGAACAAGCACTCTCAGTAGGTTTCTTGGCAATGTCAGTCATTCTGCAGACACCTATIG - 9300
_K N K H S Q * vV $S W C g sS L ¢CRHLL
- R T S TUL SR F LGNV S HCADTYC
- E QAL SV GPFULAMSV VI VQTU?PIV
9901 - TAGATACATGTGCTGGGGCTTCTCTTTTGTAGTCCCAGATTACAGTATTAGCAGCGATAT - 9960
' -* T H VL GLULPFOCSUPRILAGQY™* QRY
- R Y M CWOGPF S FVVPDY S I S SDTI
- p T CAGA AZ STULUL®* S QI TV L AATIS
99561 - CAACACCCAAATTATTGAGTATCTTAATCTCTGGCACTGGTITAATGTTACGCTTAGCCC - 10020
-Q HP N Y * V S *» S L ALV * CY A * P
- N T Q I I E Y L N L WHWT FDNUV TILSP
- T P K L L $ I L I s &6 TOGULMTULURIULADQ
10021 - AAAGCTCAAATGCAACATTAACAGCAAGTGTTGTCTTATTTICAAAGATCTCCACATCAA - 10080
-K A QM OQUH * Q EV L S Y F QR S P HQ
- KL K C¢CNINUZRIEKT CTCILTIV FI XDUILUHTITVN
- $ s NATJILTG S V VL F S8 KTISTSI
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10081 - TACCATCTACCTTTGTGTAAACAGCATTATTAATGATGGAAACAGGTGCTTCGCCGGCGT - 10140
.Y HL P L C K QH Y * * W K Q VL RTRR
- T I YL CVNJS$TIIUNDGUNZRTU GCTFHAGV
- P S TFUV * TALILMMETGH® 2a2S?PAC

10141 - GTCCATCAAAGTGTCCTTTATTAACAARCATTATAAGCCACATTTTCTARACTCTGTAACC - 10200
-V HQ §$ VLY * QHY KPHTFTILNZSUVT
- § I XV S F I NUNTITISHTITF™*TIL * P
- P S K ¢ P L LTTUL®*WATTF S KLOCNL

10201 - TGGTAAATGTATTCCACAGGTTATAAGTATCARATTGTTTGTAAATCCATAGGCTARATC - 10260
-W * M Y 8 T G Y KY QI VvV CKZSTIG™*TI
- @ K ¢ I POQV I SIZKULFVNZP®*AIKS
- vV N VFHRTILO®* VS NOCL * I HRILNP

10261 - CAGCAGAAATCATCATATTATATGCATCCAAGTACTGTCGGTACTCATTTGCATGETGTC - 10320
-9 0 Ks s Y yYyMHP STV GT H L HG YV
- 8§ R N HEHEITIOCIOQVILSUVILIZCMIUVS
- A E I I I L YA S X Y CURY S FAWCL

10321 - TGCAAACAGCACCACCTAAATTGCATCGTGTAATACACGTAGCAGATTTGAGTGGAACAT - 10380
-¢c K Q HELNOCTIUV*YT* QI *V E H
- A NSTT* I A 8 CDNTZ RS S8URFEWDNI
- QO T A P P KL HR VI HVADTILS G T *

10381 - AATCAATATCCGACACTACTTGTTTGCCATGAGACTCACARAGGACTATCAGARTAGTAAA - 10440
-N Q Y P TULULV CHETHZ KD Y ¢ N § K
- I N I R E YL FAMZBRILTRTTIZRTIUVK
- s I s DT TOCLUZPH*DSQGUL S E * * K

10441 - AGAAAGGCAATTGCTTTAAATTAGTAAATGCACTTTTATCGAARGCTGGAGTGTGGAATG - 10500
R K A I A L N * * M HF Y RKULECGM
- ER QL L * I $ K CTTFTIE S W s v E C
- K @ N ¢ F KL VN ALILSI KA AZAzTGV WDNA

10501 - CATGCTTATTCACATACAAACTACCACCATCACAGCCTGGTAAGTTCARGTTTGACARGA - 10560
-4 A Y S H T N Y HHHSULV S S S L TR
. M L I HI QT TTTITA AMW®*V Q V> QD
- ¢c L F TY KULPZPSQPGZXFZKTFDK T

10561 - CTCTTGTGTCAAACCTACACACAATTGCATTGGCTGGGTAACGATCAACGTTACAATTCC - 10620
L L ¢ Q TYTOQULLHWILGNDQR Y N §
. § ¢CVK?PTHNT CIGWVTTINVYVYTTITP
- LV SDNTLHTTIA ALAG®GS®*TU RSTTULOQF Q

10621 - AAAACAAACAAACACCATCAGTGAATTTATCGTGATGTGTAGCATAAGAATAGAAGAGTT - 10680
K T N K H H Q * I Y RDUV * HZKUDNRR \Y
- K Q TN TTI S EVFIVMCSTIHR I E E F
- N K QTP SV NTLS * CV a * E * K § S

10681 - CCTCTATTTTGTAAGCTTTGTCACTACATGGCTGAGCATCGTAGAACTTCCATTCTACTT - 10740
P L F C XKL ¢CHYMAEUHTZ RTRTS IL L
. L Y FV S F V TTWIULS IV ELTZ®PTFYF
- $ I L * AL S LHG * A S * NF H ST S

10741 - CAGCCTGAGGCACACACTTGATAGCCTTTGGATTTCCAATGTCATGAAGAACTGGAAACT - 10800
-Q P EAHT™* * P LDF Q C HEZETULET
- 8§ L R H T LD 8L WISNUVMNIKNUW K L
- A * @ T H L I AF GF¥ PMS * RTGN L

10801 - TATCAGCAAGCAATGCAGACTTCACAACCATGTGTTGTACTTTTCTGCAAGCAGAATTAA - 10860
-Y Q g AMOQTS QP CV VL F ¢ X @ N =
- I $ K Q CR L HDNUHV LY F §A S R I N
- s A S NADVJFTTMOCCTT FULQRA E L T

10861 - CCCTCAGTTCATCTCCTATAATAGGGTATTCAACAGACCAATCAACGCGCTTAACAAAGC - 10920
.p § VHL L * * ¢ I Q Q TN QR A * Q S
- P Q F I S YNUZ RV FNRPI N A L N K A
- L s s s P 1 I G Y STUDUO QS TR L T K H

FIG.12 Con't



Patent Application Publication Mar. 20, 2008 Sheet 68 of 90  US 2008/0069838 Al

10921 - ACTCATGGACTGCTAAACATCTAGTCATGATAGCATCACAACTAGCCACATGTGCATTTC - 10980
T H ¢ L L N I * § * * HHN * P HV H F
. L M DGC* TS S HDSTITTTSHMOCTI S
. §$ W TAZ X UHL V MIASOQLA ATTCATFTP

10981 - CATGTACCTGGCAATGTTGGTCATGGTTACTCTGAAGGTTACCCGTAARAGCCCCACTGCT - 11040
_§ VPG NV GHGY SEGYU®P* S P TA
. MY L A MLV M V TL KV TR RI KA AZPTILL
- ¢ T WOQOOCMWSWULIL *RULPV KU PHCH®*

11041 - GAACATCAATCATAAATGGGTTATAGACATAGTCAAAACCCACAGAATGATTCCAGCAGG - 11100
-E H QS * M GY RHES QNUPOQUNDS SR
. ¥ I N H KWV IDTIVZ XKTHRMTIZPAG
. 7T s T I M GL * T * S KPTTET™*F Q QA

11101 - CATAAGTATCTGATGAAGTAGARAAGCAAGTTGCACGTTTGTCACACAGACARACACGTITC - 11160
g K Y L M K * XK S KL BV CHTODNTF
. 1 § I * *» S R KASTCTTFVYVYTOQTTR S
. * v §Ss DEV EZ XOQVARTULJSHROQIHEUVL

11161 - TTTCAGGTCCAATCTTGACAAAGTACTTCATTGATGTAAGCTCAAAGCCATGCGCCCAAA - 11220
.F Q VQSs * Q8 TSLMZ®*AOQSHATPK
_ F R S NLDIEKUVUILHS®*CIEKULI KA AMZPERPK
. § ¢ P I LT XK VY FTIDUVSSKXK?PCAQOQR

11221 - GGACGAACACGACTCTGTCTGACAATCCTTTCAGTGTATCACTGAGCATTTGTACTATCT - 11280
¢ R T RLCLTTITULSVYH®*ATFVLS
_ p EHD SV * Qg S F QI TEHTLYYHL
. ¢ N T TUL SDUNU®PTFSYVY SLSTIOCTTIH:L

11281 - TAATACGCACTACATTCCAGGGCAAGCCTTTATACATGAGTGGTATAAGATGTTTAAACT - 11340
_+ y AL HS RA S L Y TV V ¥ DV * T
. N T H Y I PG QAT FTIHEWYKMTFKIL
. I R T T F Q G XK P L Y MS G IRTC CTILNW

11341 - GGTCACCTGGTGGAGGTTTTGCATTAACTCTGGTGAATTCTGTGTTATTTTCAGTGTCAA - 11400
.g E L V EV L H * L W * I L CYFQUCO
. VT WW RT FTCTINSZSGETFTCUVTITFSVNUN
. s P GGEGTFAULTTULUVUNSUVILTFS SV ST

11401 - CATAACCAGTCGGTACAGCTACTARGTTAACACCTGTAGAAAATCCTAGCTGGAGAGGTA - 11460
_H NQSV(QLILS*HL* KTIILAS®GEYV
. I T S R Y S Y * YV N T CZRIEKS* L ER *
. %+ p VGGTATT EKTULTU® PV ENZ®PSWZRGHR

11461 - GCTTAGTACCCACAGCATCTCTAGTTGCATGACAGCCCTCTACATCARAGCCAATCCACG - 11520
.@g * Y P QHTUL * L HD S PLHOQSOQST
- v s TH S 1 8 s c¢cMTATLYTIIZ KA ARDNTPR
. L v P TAS®STILV VA AS®* QPSS TSZKZPTIHA

11521 - CACGAACGTGACGAATAGCTTCTTCGCGGGTGATARACATATTAGGGTAACCATTGACTT - 11580
.4 E R DE * L L R G * * T Y * G NH * L
. " NV TN S F F A GDJZ KU HTI®RVTTIDL
. R T * R I A S SRV INTIULG®*PLTW

11581 - GGTAATTCATTTTGAAACCCATCATAGAGATGAGTCTACGGTAGGTCATGTCCTTTGGTA - 11640
¢ NS F * NP S * R *¥VYGRSCPLUV
. v I H F ETHUHZ RDESTVGHV L WY
. + P I L K P I I EMGSTULZER®*VMSTF G MU

11641 - TGCCTGGTATGTCAACACATAATCCTTCAGTCTTGAATTTTATATCAACGCTGAGGTGTG - 11700
_¢c L VCOEHTITIILOGQS*TI LY QR * GV
- A WY VN T * S F 8 L E F Y I N A E V C
. P G M STHNU PSSV LNZ FTISTTZLTZRTZCUV

11701 - TAGGTGCCTGTGTAGGATGAAGACCAGTAATGATCTTACTACAGTCCTTRARAAGTCCAG - 11760
.+ vV PV *DEUDG Q®™* * S Y Y S P ¥ KV Q
_. R CL CRM KTSNDILTTV L KK S S
. @G A CVGEG*RPVMTITILLO QS SULZKXSFPV
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11761 - TTACATTTTCTGCTTGTAATGTAGCCACATIGCGACGTGGTATTTCTAGACTTGTAAATT - 11820
-L H F L L VM * P HCDUVVFL DL *I
- Yy I F¢CL *CSHTIOATHWYV F*TTCIKIT.L
- T F S ACDNVATTZLT RTRGTIS SR RILUVNC

11821 - GCAGTTTCTCATAAAGATCTCTATCAGACATTATGCACAAARATGCCAATTTTTGCCCTTG - 11880
-A VvV CHIEKDTILYOQTTULOCTZ KTCOQTFTLPL
- 9 FVIZXTISIRHYAQNANTF c P C
- $ L § * R S L $SDIMHIKMEPTITFATLUV

11881 - TGATAGCCACATTCAAGCGGTTGACATTACAAGAGTGTGCTGTTTCAGTAGTITGTGTGA - 11940
-+ * P H * 8§ G * HY K S VL FQ~* F V¥
- DS HI EAUVDTITH RV VCTCUCTFSSTL CE
- I A TJULKRULTULGQETGCAVYV SV YV CVN

11941 - ATATGACATAGTCATATTCAGAACCCTGTGATGAATCAACAGTCTGCGTAGGCAATCCTA - 12000
- I * H S H I Q N PV MVNOQOQSA®*ATIIL
-y p I VI FRTULM®** INJSTILZR®RZOQSE *
- M T * s YS E P CDESTVCVGDNPK

12001 - AGATTTTTGAAGCTACAGCGTTCTGTGAATTATAAGCTGAGATARAARCAGCTTTTCTCC - 12060
_R F L KL QR S VDN Y X VR *¥ K QL F S8
- D F * ¢ Y SVL®* I IU®R™*DIKUDNSTFSTP
- 1 FP EATATFTCETULO®*OGETIZ KTA ATFTLQ

12061 - AAGCAGGATTGCGTGTAAGARATTCTCTTACAACGCCTATTTGAGGTCTGTIGATTGCAG - 12120
_K 0D CV * EI L L QRULF EYV c * L Q
. ¢ R I A C K XK F S Y NAYULUZ RSV DCHR
- A G LRV RDNSULTT®P®PTI* 6L L I A D

12121 - ATGAAACATCATGTGTAATAACACCTTTGTAGAACATTTTGAAGCATTGAGCTGACTTAT - 12180
M XK H H V * * H L CRTU F * s I ELT Y
. * N I M CNJNTT FUVEHTFEA ATLS * L I
- E TS cvITZ®PL * NI L XKH*ADILS

12181 - CCTTGTGTGCTTTTAGCTTATTGTCATAAACTAAAGCACTCACAGTGTCAACAATTTCAG - 12240
.p C V L L A Y CHEKULI KU HSQ COQ g F Q
. L vV CF * L I VIN®*STHSUVNHN F §
- L ¢CAF SL LS *TZ KA ATZLTUV S TI S A

12241 - CAGGACAACGGCGACAAGTTCCAAGGAACATGTCTGGACCTATTGTTTTCATAAGTCTGC - 12300
-0 DN GD KV F QGTCULD L L F s * V C
_ R T T AT S S K EHV W T Y CFHK S A
- @ QR R gV ?PRUNMMSGTPI vV F I S L H

12301 - ACACTGAATTAAAATATTCTGGTTCTAGTGTGCCTTTAGTCAGCAATGTGCGGGGGGCTG - 12360
-7 L N * N I L v LV CcCL * s aM§Z¢&C G G L
_ H * I K I F W F * CAF S Q Q CA G G W
- T E L K Y S 6 8§ 8 VPL VS NVR G A G

12361 - GTAATTGAGCAGGATCGCCAATATAGACGTAGTGTTTTGCACGAAGTCTAGCATTGACAA - 12420
-v I E Q DR QY R®RSVYV L HEV* H * Q
. * L, $ R I AN I DV V F CTZXZ S S I D N
- N * A G S P I * T * CF A R S L A L T T

12421 - CACTCAAGTCATAATTAGTAGCCATAGAGATTTCATCAAAGACTACAATGTCAGCAGTTG - 12480
_H 8 S H N * * P *» R F HQRILOSC Q Q0 L
- T @ Vv 1 I 8§ S HR DTV FTIK? Yy N v 8§ § C
- L K S * L vA I EI S S8 K TTMS AV V

12481 - TTTCTGGCAATGCATTTACAGTGCAGAAAACATACTGTTCTAGTGTTGAATTCACTTTGA - 12540
_ L A M HL Q CRIXHTVLVLNSTIL?”
- F WQCIJYSAENTIULTF* ¢ # I H F E
- s ¢ N AF TV QXTYCS SV EFT L N

12541 - ATTTATCAAAACACTCTACGCGCGCACGCGCAGGTATGATTCTACTACATTTATCTATGG - 12600
-I Y O N T L R AUHAQV * F Y Y I Y L W
- F T X T LY AZ&RTR R RYDSTTTFIY G
- L § K H S T R A RAGMTIULILHTLSM G
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12601 - GCAAATATTTTAATGCCTTTTCACATAGGGCATCAACAGCTGCATGAGAGCATGCCGTAT - 12660
-A N I L M P FHIGHOQOQULHESMMPY
- Qg I F *CL F T * G IUNSCMU RAC R I
- K Y F N AP FSHRMABASTAA®XZEUHAWUVY

12661 - ACACTATCGCGAGCAGATGGGTAATAGAGAGCAAGTCCGATGGCAAARATGACTCTTACCAG - 12720
T L C E QM GNUZ REU® UV R WOQDNTUDS Y Q
- HY A S R WUV IESIXSDGI KMTTLT S
- T M R A DG * * RA S PMATZEK®*TLTULPUV

12721 - TACCAGGTGGTCCTTGCAGTGTAGAGTACTTTTGCATGCCGACCTTTTGATAATTIGCAR - 12780
-Yy Q VV5LGEUV *¥SsS TPFAZCRZPTF D N L Q
- T R W § L ECU RV LLHADTUILTLTITIZCN
- P G G PWSVEY FCME®PTT F*>>* F AT

12781 - CATTGCTAGARAAACTCATCTGAGATGTTGAGTGTTGGGTACAAGCCAGTAATTCTCACAT - 12840
-y ¢ * K THLU RTGC®*UVILGTS Q * F S H
- I AR KU LI * DV EJ CWVOQOASNSUHI
- L1 L EN S S EMTL SV GY K ?PVITILT*

12841 - AGTGCTCTTGTGGCACTAGAGTAGCTGCACTAAGTGGCATTACAGTGTGAGATGTCAACA - 12900
-8 AL VALES®* YV H®*VALOQCGCEMMST
- VL L WH* SR CTI KWHY SV RCZOQH
- ¢c s ¢c ¢ TRV EGALUSGITUV*DVNT

12901 - CAMAGTAATCACCAACATTCAACTTGTATGTCGTAGTACCTCTGTACACAACAGCATCAC - 12960
-0 S N HQH ST CcMS * YL CT Q Q H H
- X VI TNTIOQILUVCRSTSUVHNZSTIT
- XK * S P TP F NL Y VYV VPLYTTH®AS?P

12961 - CATAGTCACCTTTTTCAAAGGTGTACTCTCCAATCTGTACTTTACTATTTTTAGTTACAC - 13020
-4 s HL FQROCTULSGQSUVLYYTF * L H
- I v TF F KGVLSUNU LYT FTTIT FS YT
- x¥ §$ P F S KV yYs§s&©PTICTZLULTFILUVTHR

13021 - GGTAACCAGTAAAGACATAGTTTCTGTTCAATGGTGGTCTAGGTTTTCCAACCTCCCATG - 13080
-@g N Q * R H 8§ F CsS MUV V *x V F Q P P M
- v T S XK DI VSV QWMWSZERTFSDNTLZP*
- * p VvV KT * F L FNGGULGTFPT S HE

13081 - AAAGATGCAATTCTCTGTCAGAGAGTACTTCGCGTACAGTGGCAATACCATATGACAGCT - 13140
_K DA I L CQZ RV LRV QWO YHM T A
- KM Q F 8§ VR EYFAY S GN T I * Q L
- R ¢ N §S L S ESTS®RTUVATIUPYTDS L

13141 - TAAATGTTTCCTCAGTGGCTTTGAGCGTTTCTGCTGCGAAAAGCTTGAGTCTCTCAGTAC - 13200
-+ M F P Q WL * A F L L R KA * V s Q0 Y
_ K ¢ F L §$ G F ERTFCCEZ KTLE S L 5 T
- N V8 § VAL SV S AAIKSTILS L S vV 0

13201 - AAGTGTTGGCAAGTATGTAATCGCCAGCATTAGTCCAATCACATGTTGCTATCGCATTGA - 13260
- K C W QV CNU RO QH®* S NHMILTL S H *
- s VG XYV IIaAasIspPITTCHC Y R I E
- v L A S M * S P ALV QS HVATA L K

13261 - AGTCAGTGACATTGTCACTGCCTACACATGTGTTTTTGTATAAACCAAAAACCTGACCAT - 13320
.8 0 * HCHCL HMCTFCI N Q XK P D H
- v §Ss DIVTH® RYTTCVFV*TZXKNDNL T I
- s v TLSTLZPTHVF FTILYKUPK T * P L

13321 - TAGCACATAATGGAAAACTAATGGGAGGCTTATGTGACTTGCAATAATAGCTCATACCTC - 13380
. g I M EN * WEHA RBYUVTCNNS S Y L
_ ¢ T * W K TN GRULM®™*XUL ATITIAHT S
- A HN G KL M GGULCDULOQ * * L I P P

13381 - CTAGATACAGTTGTGTCACATCAGTGACATCACAACCTGGGGCATTGCAAACATAGGGAT - 13440
-L DT V V S H Q * HH NL G H CK H R D
-+ I 0L CHI S$DTITTUWG®G I A NI G I
- R Y S ¢V TSVTSQ?PGH®ARTLSQT* G L
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13441 - TAACAGACAACACTAATTTGTGTGATGTTGAAATGACATGGTCATAGCAGCACTTGCARAC - 13500
-* QT TUL I CV MULIK®*HGHS S TCN
- N R Q H * FV *» ¢ * NDMVIAAMALAT
- T DN TUNILOCDVE EMTWS S * Q HL QH

13501 - ATAGGAATGGTCTCCTAATACAGGCACCGCAACGAAGTGAAGTCTGTGAATTGCACAATA - 13560
_I ¢ MV § * Y R HRDNZEUVIEKSVNTCTI
- * E W S P NTOGTA AT K * S L * I A QY
- R N GL L I Q AP QZRSEUVTCETLHNT

13561 - CACAAGCACCTACAGCCTGCAAGACTGTATGTGGTGTGTACATAGCCTCATAARACTCAG - 13620
-4 X HL Q P AR L Y V V CT®* P HI KT Q
- T 8 T Y $S L QDCMWOCV HSTLTIIZKTLR
. QA PTACK KTV VCGVYYTIAS*NSG

13621 - GTTCCCAGTACCGTGAGGTGTTATCATTAGTTAGCATTACGGAATACATGTCCAACATGT - 13680
-.v P S T VR CYHO®*ILALU®RNTTGCTZPTC
- F PV P * GV I I 8 * HY GGIHUV QHUV
- 8§ Q YR EVL SLVYSITETZTYMSNMW

13681 - GGCCAGTAAGCTCATCATGTAACTTTCTAATGTATTGTAAATACAAGTGARAGACATCAG - 13740
@ 0 * AHHV TV F*CIVDNTSETRIHDQ
_ A 8§ KL I M * L 8 NV L * I Q V KDTI s
. PV S s S CNV FILMYT CZXYIK®* KTS A

13741 - CATACTCCTGATTAGGATGTTTTGTAAGTGGGTAAGCATCAATAGCCAGTGACACGAACC - 13800
-H T P D * DV L * V ¢ KHQ * P V TRT
- I L L I R M F CX WV S INJSQ*HEP
. Yy s * L, @ ¢C FV S G *A S I A S DTNL

13801 - TTTCAATCATAAGTGTACCATCTGTTTTGACAATATCATCGACARAARCAGCCTGCGCCTA - 13860
-F Q0§ * VY HL F * QY HERQUNSULRL
- F N HXCTTIGC CTPFTDNUNTITIDI KT ATCA*
. § 1T 1 S VPSVILTTISSTIE KO QPATPN

13861 - ATATTCTTGATGGATCTGGCTAAGGCAGGTACACGTAATCATCTCCTTGTTTAACTAGCA - 13920
-I F L. M DL G KA TRUYNUHILILV * L A
_ Yy 8§ * W I WV ROQVHV I IS UL F DN * H
. I L DG S8 G * GRYT™* S S P CULTS S I

13921 - TTGTATGCTGTGAGCAAAATTCGTGAGGTCCTTTAGTAAGGTCAGTCTCAGTCCAACATT - 13980
-L Y AV S K I REUV L * *» G0 S Qs NI
- ¢ ML * A XKF VRS ST FSZKVSLS?PTF
. vV ¢ CE QNS *GpPL VRSV SV QHTF

13981 - TTGCCTCAGACATGAACACATTATTTTGATAATAAAGAACTGCCTTAAAGTTCTTAATGC - 14040
-L P QT * TH Y F DN KETLUZP®* s s * C
_ ¢ L R HEUHTITIILTITIZ KN GCLI KV VTZLHNHA
- A S D MDNTTULT F * * *# R T AL X F L ML

14041 - TAGCTACTAAACCTTGAGCCGCATAGTTACTGTTATAGCACACAACGGCATCATCAGAAA - 14100
.+ L L N L EP H S Y CY S TOQT®RUHHEZQK
. 8 Y * T L SR I VTV IAHDNGTITIRK
. a T K P * A A * L L L *H TTAS S5 ER

14101 - CAATCATCATGGAGAAATGTTTACGCAGGTAAGCGTAAAACTCATCCACGAATTCATGAT - 14160
.E S S WR NV Y A G K RIXTHZ®PRTIHD
. N H HGEMTPFTOQUV SV KZLTIUHETFMI
. 1 I M E XK CLRU R * A *» N S S TN S * 8§

14161 - CAACATCCCTATTTCTATAGAGACACTCATAGAGCCTGTGTTGTAGATTGCGGACATACT - 14220
-0 HPYPFYRUDTH®RACYVYVDCGHT
. N I P I S I ETJL I E PV L * I ADTITL
. T s$S L FL * R H 8§ * s L ¢ CRULURTYL

14221 - TGTCAGCTATCTTATTACCATCAGTTGAAAGAAGTGCATTTACATTGGCTGTAACAGCTT - 14280
-c QgL 8§ YY H QUL KXEVHLHEWL* QL
. v &8 Y L I T I S * K XK C I Y I G CNS L
. ¢ A I L L P SV EZRSATFTULAVTA*
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14281 - GACAAATGTTAAAGACACTATTAGCATAAGCAGTTGTAGCATCACCGGATGATGTICCAC - 14340
-D K ¢ * R HY * HK QL * HHUZRMMTFH
- T NV XDTTI SI SSCSTITG™*CST
- 0 ML XK TULULAS* AV VA S PDDV PP

14341 - CTGGTTTAACATATAGTGAGCCGCCACACATGACCATCTCACTTAATACTTGCGCACACT - 14400
-L V * HI1I V S8 RH T * P S HUL I L A HT
- W F NI * * A AT HD HUL T * Y L R T L
- @ L TY S EPUPHMTTIS UL NTTCAUH S

14401 - CGTTAGCTAACCTGTAGAAACGGTGTGATAAGTTACAGCAAGTGTTATGTTTGCGAGCAA - 14460
-R * L T CRNGUV IS Y S KCYVCEQ
- vV § * PV ETV * *» VvV T A S VMV F A § K
- L AN L * KR CDI XL Q@ Q VL CULURAR

14461 - GAACAAGAGAGGCCATTATCCTAAGCATGTTAGGCATGGCTCTGTCACATTTTGGATAAT - 14520
-E Q E R PL S * A C ** A WULOCHTIULTUDN
- N KR GHY P XK HUVRHGSVTT FUWTITI
- TR EO®ATI I L S ML GMATL S HTF G * §

14521 - CCCAACCCATAAGGTGTGGAGTTTCTACATCACTGTABACAGTTTITAACATATTATGCC - 14580
-pP N P * GV ETFULHHCIKOQTPTILTY Y A
- P T H KV WS F Y I TVUNJST F * HI MSFP
- QP I R CGV STSUL *¥ TV FDNTIULTZCQ

14581 - AGCCACCGTAARACTTGCTTGTTCCAATTACCACAGTAGCTCCTCTAGTGGCGGCTATTG - 14640
-8S HR KTOCULV F QUL PQ * L L * W R L L
- A TV KL A C 8§ N Y H S S 5 8 8 G G Y *
- P P * NL L VPITTUVAU PULVAATITD

14641 - ACTTCAATAATTTCTGATGAAACTGTCTATTTGTCATAGTACTACAGATAGAGACACCAG - 14700
-T s$ I I $ B E TV YL S8 * Y Y R * R H Q
- L Q * F LM KL $I CHSTTUDU RUDT 8
- F N N F * = N ¢ L F V I VL QI ETUPA

14701 - CTACGGTGCGAGCTCTATTCTTTGCACTAATGGCATACTTAAGATTCATTTGAGTTATAG - 14760
-L R CEUL Y S L H * WHT * D S F E L *
- Y GA S S IL CTNSZGTITULEKTIHTLSY S
- T VRAL FFALMA®AYT LT RUP FTI®*V I V

14761 - TAGGGATGACATTACGCTTAGTATACGCGAAAAGTGCATCTTGATCCTCATAACTCATTG - 14820
-+ ¢ * H Y A * Y T R KV HL D P HUN S L
- R DDITTUL S I REI KT CIULTIULTITH *
- ¢ M T LU RULV Y A K SSAS * 8 8§ * L I E

14821 - AGTCATAATAAAGTCTAGCCTTACCCCATTTATTAAATGGGAAACCAGCTGATTTATCCA - 14880
-8 H N KV * P Y P I Y * M GNOQUL I Y P
- v I I K 8 8L TPV FTI XK WETS * F I Q
- & * * § L AL P HL L NG K P ADTUL SR

14881 - GATTGTTAACGATTACTTGGTTGCGCATTAATACAGCCACCATCGTAACAATCARAGTATT - 14940
-D C * R L L GWUH * Y S HHURNNZGQG S I
- I vV ND YLV G IUNTATTIUVTTIIZKYVTF
- L L T I T WL A L I Q P P S * Q S K Y L

14941 - TATCAACAACTTCAACTACGAATAGGAGTTGTCTGATATCACACATTGTTGGCAGATTAT - 15000
-Y 0 QL 0L RI GV UV * Y HTULULATUDY
- I N N F N Y E* EL SDITHTC CWQTITI
- S T T S T TNUI RS CUL I 8 HI V G R L *

15001 - AACGATAATAGTCATAATCACTGATAGCAGCCTTCCCATCCTGAGCAAAGAAGAAGTGTT - 15060
-N DN S HNUH * * Q R CHUPZEIJGQU RT RSV
- T I I v I I T D S S Vv A I L S KEZEVF
- R * * § * § L I A A L P S * A K K K C F

15061 - TTAGTTCAACAGAACTTCCTTCCTTAAAGAAACCTTTAGACACAGCAAAGTCATAAAAGT - 15120
-L V Q Q N F L P * R NUIL* T OQQ QS HK S
- # P N R TS F L XK ETFRUHS K VI KV
- 8§ S TEUL P S L K K P L DT AI K S * K S
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15121 - CTTTATTAARAATTACCGGGTTTGACAGTTTGAAAAGCAACATTGTTTGTTAGTGCAGCTA - 15180
-L Y * N Y RV * Q F EKQHCULIULV QL
- P I K I T GTF D S L K SN IV C* C S Y
- L L K L PGL TV * XATULVF VS AAT

15181 - CTGAAAAGCATCTAGTGCGTTTATCTAGCAATAAATTGCCAGAAGCTGCATGCATAGCTG - 15240
-L K § M * ¢V Y L A I NTCOZ KTULHA™*L
- * XA C S A F I *Q * I AR S CMIHESW
- E K HV V R L 8 S N KL PEW AW BATZCTIAQG

15241 - GATCAGCAGCATACACTAAAAGTTCCTTGAAACTGAGACGCGAGCTATGTAAGTTTACAT - 15300
-D Q Q HTUL KV P * N *DASYV S L H
- I § § I H * X F L ETETRAM®*V Y I
- S A A YTIK S S L KLRZ RETLTZ CIKTF T §

15301 - CCTGATTATGTACGACTCCTAACTCACGAAAATGGTATCCAGTTGARACAACAAAAGGAR - 15360
P DY VRLULTHENSGTIU QLI KZOQOQZKE
- L I M Y DS * L T KMUVS S * NNZI KT RN
- * L, ¢ T T P N S R KW Y PV ETTZKGT

15361 - CACCATCTACARATATTTTTCTTACTAGTGGTCCAAAACTTGTAGGTGGAAACACAGTAG - 15420
-H HL 0I FFLLVYVQUNTL®*VET Q *
- T I Y K Y F S Y * WS KTO CRWI KHSR
- p § TNTIF LT SGPXULV G GNTV E

15421 - ARAATAACACATTAAAGTTTGCACAATGAAGGATACACCTATCATCCAAACAGTTAATAC - 15480
¥ I T #€H# * S L H N E G Y T Y H P NS * ¥
- K * I X v ¢cTMEKTDT®PTITIOQTUVNT
- N N T L KF A Q * R I HL S S8 K QL I 0

15481 - AATTGGGATGGTATGTCTGGTCCCAATATTTAAARTARCGGTCGAAGAGACARAGTCTCT - 15540
.N WD G M S G PNTI * NNGURIRDZKV S
. 1 gMV CLVYPTIFZKITVETETZKS5L
- L ¢ WYV W S QYL K *R S KR QS L S

15541 - CTTCCGTAAAATCATATTTCAGCAAATCCCACTTAATAAGTGGTTTTGCGAGATCAGCAT - 15600
-L P * N HI S A NPT * *» V vV L RDOQH
.. F R K 1 I F ¢ QI PL NI KWTFTCETISI
- S vV K S YF S KS LI s G F AR s A S

15601 - CCATATGGGACTCAGCAGCCAATGCCCTAGTCAAAGTGAGGATGGGCATCAGCAATGAGT - 15660
-p Y G T QO Q P M P * S K * G WA S A M S
. HM G L § 8§ g C?PSsS QS EDGHZ®Q©O™* v
- I WD SAADNA ATLVYZ KVZRMGTI SN E *

15661 - AATATGAATCCACAATAGGAACTCCGCAGCCTGGTGCTACTTGTACGAAATCACCGAAAT - 15720
- N M NP Q * ELRSULVLILVYVRIUN H R N
. 1T * T H N RN S AAUW®WOCYTILYZ ETITEI
- v ES T I GTU©POQ?PGATT CTTZ KT SPIK S

15721 - CGTACCAGTTCCCATTAAGATCCTGATTATCTAATGTCAGTACGCCTACAATGCCTGCAT - 15780
_R T S S H *DPDyYILMSVERLOQC L H
_ v P V P I K I L I I * CQyYAYNATCI
- Yy 0 F P LRSS * L §N VS TZPT M P A S

15781 - CACGCATAGCATCGCAGAATTGTACAGTCTTTAATAATGATTGGCGTACACGCTCACCTA - 15840
-H A * HR R I V Q@ 8 L I Mm I ¢ V H A H L
- T §H § I AEL Y 8§ L * * * L A Y T L T *
- R T A S O NOCTTV FNNDUWURTR S P K

15841 - AGTTAGCATATACGCGTAAGATGTCAGGATTCTCTACGAAGTCATACCAATCCTTCTTAT - 15900
- * HI RV RCQDSULUZRSHTWNZPS Y
- v s5 1 YA * DV RTIULYEUWVTIZ®PITILL I
- L A Y T®RIUIXMSOGPSTZ XS Y QS F L L

15901 - TGAAATAATCATCATCACAGCAATTGTATGTGACGAGTATTTCTTTTAATGTATCACAAT - 15960
.« N N H HH SNCM®*RV F L L MYHN
- g 1 I I I T ATIVCDEYT FTF* CI T I
- K * S 8 §$ Q Q L YV T s I S FNUVS Qg L
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15961 - TACCCTCATCAAAATGACGTAGAGCATAGACTAARTCAGCCATTGTGTATTTAGTTAGAC - 16020
.Y P HQ NDV EUHZRTLUNO QEPULCTI*LD
- T L I XM T * S I D IS HCVVFS S *T
- P S S K * RRAO®*TIXKSATIUVYLVRR

16021 - GCTGACGTCATATATGTGGTACCATGTCACCATCTACTCTAAACTTGARRARAGTCATGCA - 16080
.A DV I YV VPCHHLTL®*T®* K S HG
_ L T * Y M W UYHUVTTIJYSI KZLEZ KUV MD
- * R D I G T M S P S TULUNTILIKTZ KSWT

16081 - CAGCAACCGCTGGACAATCTTTAACCAAGTTATAAATAGTCTCTTCATGTTGGTAGTTAG - 16140
-Q 0 P L DNJL * P S Y K * S L H VvV G s *
_ g N R WTTIVPFNSOQUVIUNSILTFMLUVV R
- A TAGO QS SLTI KTL*TIVS S C W * L D

16141 - ACATAGTATGCCTCTTAACTACAAAGTAAGAGTCTAATAAATTGCCTTCCTCATCCTTCT - 16200
-T * Yy A S * L ¢ 8§ K s L I N C L P H P S8
- H S M P LN VY X VRV ** I A FULI L L
- I veL L TTIK* E SN KULP S S S8 F S

16201 - CCTGGAAGCGACAGCAATTAGTTTTTAGGAACTTTGCAAAACCAGCACTTTTTTCGTTGT - 16260
_p G S DSNO®XT FILGTULQUN¥QHTFF R C
. L EATATI SV F * EL CKTSTTFTF vV v
- W KR OOQLUV FRDNTFAZKUPAL F 5 L *

16261 - AAATATCAAAAGCCCTGTAGACGACATCAGTACTAGTGCCTGTGCCGCACGGTGTAAGAC - 16320
- K Y Q K P CRUZRHEOQY * CLC R T V * D
_. N I K § PV DDTISTSACA AR R C K T
- 1 8 KA L * T TSV L VPVP H G V R R

16321 - GGGCTGCACTTACACCGCAAACCCGTTTAAAAACGTTGATGCATCCGCAGACTGCATCAA - 16380
-¢ L HL HR K PV * KR®* CTIHR R L H Q
. e C T YT ADNZ PFZKNUVDASA D C I K
- A A L T®POTT RTILIEKTULMHPQ T A S R

16381 - GGGTTCGCGGAGTTGGTCACAACTACAGCCATAACCTTTCCACATTCCGCAGACGGTACA - 16440
.G F AEL VTTTA ATITTFPH s A D G T
. ¢ S R S WS QUL OQ©PpP * P FHTITP Q T V Q
- vV RGV GHDNVY S HDNILSTTFEF R R R Y R

16441 - GACTGTGTTTCTAAGTGTAAAACCCACTGGGTCATTAGCACAAGTGGTAGGTATTTGGAC - 16500
.D CcC VvV S§ KCKT®HWV I ST s G R Y L D
_ T V F L §V K P TGSULAZOQUV v 6 I W T
- L ¢ F * VvV * NP L GH®* HZKW* v F G R

16501 - GTACTTACCTTTCAAGTCACAGAATCCTTTAGGATTTGGATGGTCAATGTGGCATCTACA - 16560
v L T F Q VvV TESTFRTIWM vV N V A S T
. YL PF KS Q¥ PL GFGUW S M W H L Q
- T Y L S S H R I L * DL D G Q ¢ G I Y N

16561 - ATACAGACAACATGAAGCACCACCAAAGGACTCTTGGTCCATGTTAGCTTCTGGTGTTAC - 16620
-1 ¢ T T *sTTZEKGILTL vV H V 8 F W C ¥
. Y R Q H E A P P KD S W S N L A 8§ G V T
- T D N M K HEH QR TUL G P ¢c * L L V L Q

16621 - AGTAATTGCCTGTCCTGTACCAGTGTGTGTACACAACATCTTCACACAGTTGGTGATTGG - 16680
. N C L S CT SV CTOQH L H T Vv G b W
. Yy I A CPV?PVCVHNTITFT Q L v I G
- x L, P VLY QCUVYTTSSH s W * L V

16681 - TTGTCCTCCACTTGCTAGGTAATCCTTATATGCTTTAGCAGGGTCTACTGCAAAAGCACA - 16740
. L § s T C*V I LI CTF SR v ¥y ¢ K 8 T
- ¢ p P L AR * S LY ATLA G § T A K A Q
- v L §H L L G N P Y ML * Q0 G L L Q K H R

16741 - GAAGGAAAGCACAGTTGAATTGGCAGGTACTTCTGTAGCATTTCCAGCCTGAAGACGTAC - 16800
-E G K H S * I 6 R Y F C S I § S L XK T Y
. K E S TV EULWAGT SV AF P A * R R T
- R K A QL N W Q VL L * HF Q P E D V L
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16801 - TGTAGCAGCTAAACTGCCCAGCACCATACCTCTATTIAGGTTGTTTAAGCCTTTGATGAA - 16860
-¢c §$ 8§ * T A Q HHT S I *V VvV * A FDE
- VAA KLU®PSTTI®PULT FRTILTFZ XZ?PILMK
- * QL N CPAPYULYULGCTULSTL * * S

16861 - GTACAAGTATTTCACTTTAGGCCCTTTTGGTGTGTCTGTAACAAACCTACAAGGTGGTIC - 16520
.V Q VF HFRPFWCVCNI KZPTHRWTF
- YK Y FTLGUPFGV S§VTUDNTILZIQS®GG S8
- T § I §s L * AL L vV CL * QT Y XV VP

16921 - CAGTTCTGTGTAAATTGTACCTGTACCATCACTCTTAGGGAATCTAGCCCATTTGAGATC - 16980
- FCVNTCTOCTTITULTRESSPF E I
- § s v * I VPV PSIL L GDNILAIHTLRS
- vV L ¢ KL YL Y®HHS * 6 I » P I * DL

16981 - TTGGTGGTCTGATAGTAATGCCAGCACAAACCTACCTCCCTTCGAATTGTTATAGTAGGC - 17040
L VvV V % * *» ¢ Q H K P T S LRI VI VG
- W W S D SN ASTDNULU®PU®PTFETLTUL* * A
- ¢ ¢ L I VMPAQTT YTULPSNCLCYSURQ

17041 - AAGTGCATTGTCATCAGTACAAGCTGTTTGTGTCCTACCAGCCGCACAGGACATCTGTCG - 17100
.K ¢ I VI S§TSCLOUCGTSURTGHTUL S
- 8 AL 8§ §$V QAVCVVPADAMLQDTITECHR
- vV E C HQ Y XK LF VWY QP HZRTS S VYV

17101 - TAGTGCTACTGGACTCAGTTCATTATTCTGTAGTTTAACAGCTGAGTTGGCTCTTAGAGC - 17160
-+ ¢ Y WTQU F I I L * F NS * V G § * s
- 8§ ATGUL S S L FCSLTA AETLA ARTLTZRA
- V L L DS VHYSV YV * QL s WULULETL

17161 - TGTAACAATAAGAGGCCAAGCCARATTTGGTGAATTGTCCATGTTAATTTCACTAAGTTG - 17220
¢ N N KR P S Q I W * I Vv BV NTFT XL
- v T I RGO AZI K PFPGETLSMTLTISTILS?*
- * 0 *x EA KPNDL V NCPC* F H * V E

17221 - AACAATCTTGCTATCCGCATCAACAACTTGCTGGATTTCCCAGAGTGCAGATGCATATGT - 17280
-N N L A I RINUNULULDT FU®PET CRTZCI C
- T I L L § A ST TCMW®WTISOQSADA ATV
- D 8§ ¢ Y P HQOQLAGTF?PRYV g M H M *

17281 - AAAGGTGTTACCATCACAAGTGTTCTTGTAGGTACCATAATCAGGGACAACAACCATGAG - 17340
-k ¢ VvVTITSUVILVGEGTTITIURUDNNHE
. X v L P 8 QVF L *V?P * S GTTTM S
- R ¢ Y HH XK CSCURYHDNOGO QQP*V

17341 - TTTGGCTGCTGTAGTCAATGGTATGATGTTGAGTGGAACACAACCATCACGCGCATTGTT - 17400
-.F G CCS QW JYUDVEWNTTTITRI v
- L A AV VN GMMLSGTOQP S RAL L
- W L L * § MV * C * YV EHNUHHEAHC*”

17401 - GATAATGTTGTTAAGTGCATCATTATCAAGCTTCCTAAGCATAGTGAAGAGCATTGTTTG - 17460
-D NV VXK CTITITIZXULUPIKHSETEH c L
- I ML L S A S UL S8 s F LS IV KZ SI v C
- + ¢ C * V HH Y QAS * A ¥ » R AL F A

17461 - CATAGCACTAGTTACTTTTGCCCTCTTGTCCTCAGATCTTGCCTGTTTGTACATTTGGGT - 17520
.H S8 T S Y FCPDL VLRSCLFUV H L G
- 1 ALV TV FALTULSSDIULATCTLY I WV
- * H * L L L P S CPOQTILZPVCTF G 8

17521 - CATAGCCTGATCTGCCATCTTTTCCAACTTGCGTTGCATGGCAGCATCACGGTCAAACTC - 17580
-H $ L I ¢ HL F QULAZLHGSITV K L
- I A * S A I F S UNILU R CMARSASRS N S§
- + P DL P S8 F P TOCUV AWOQHEHEGU QT Q

17581 - AGATTTAGCCACATTCAAAGATTTCTTTAACTTTTTGAGAACGACTTCAGRATCACCATT - 17640
R F S HI Q R F L * L FENUDTFRTIT I
- DL ATT FE KDV F FVXN FULRTTSESPL
- I * P H S K I 8§ L TF * ER L QNH H *
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17641 - AGCTACAGCCTGCTCATAGGCCTCCTGGGCAGTGGCATAAGCGGCATATGATGGTARAGA - 17700
-8 Y S§LLIGLLGSGTI s GTI *» W * R
- AT A CS * A S WAV A* A A Y DG KE
- L O P A HRUPUPOGQWHI K RHEMMYV KN

17701 - ACTAAATTCTGAAGCAATAGCCTGAAGAGTAGCACGGTTATCGAGCATTTCCTCGCACAA - 17760
-T X F * S NS L K S S8 TV IEHUHTFTULRADQQ
- L N S EAIA*RUVAURTILSSTISSHTIN
- * T L, K Q * P EE * HGYIRATFPRTT

17761 - CCTATTAATGTCTACAGCACCCTGCATGGATAGCAARACAGACAARAGAGRAACCATCIT - 17820
.p I NV Y § T L HG * QN ROQ KU RNDNZHL
- L LM S T2aPCMZDSKTUDZ KR RETTITF
- Y * ¢ L 0 H P AWTIAZ KZOQTIKTEIKZ®PS S

17821 - CTCGARAGCTTCAGTTGTGTCTTTTGCAAGAAGAATATCATTGTGGAGTTGTACACATTG - 17880
.L E S F S ¢V F CKJZ KUNTITIUVETLZYTTL
. s KA SV VS FARZ RIS STLWSCTH HZC
- R K L OQJLCTULULOGQETEYHCGVVHTIWV

17881 - TGCCCACAATTTAGAAGATGACTCTACTCTAAGTTGTTGAAGAACCGAGAGCAGTACCAL - 17940
- P Q FRPR* LY S KZLULIEKNDNTR RE Q Y H
- A HNLEDUDSTTZLSOC* RTESSTT
- p T I * KM TULUL * VvV VETEU?PTZRAVPQ

17941 - AGATGTGCACTTTACGTCAGACATTTTAGACTGTACAGTAGCAACCTTGATACATIGGTTT - 18000
-R C AL ¥ VZRHETPFRTILYS S S NILDTHW F
. p VvV HF T SDTIULDOCTV VATTULTIHGEG L
- M ¢ TLRUOTTE FE* TV Q* QP * Y MV Y

18001 - ACCTCCAATACCCAACAACTTAATGTTAAGCTTGAAAGCATCAATACTACTCTTAGGAGG - 18060
-T S N T O QUL NV KLESTIDNTTL R R
- p P I PX N L ML S L XA S TIULULILG G
- L QY PTT* C* A * XK HOQYY S * E A

18061 - CAAAAGCCCCTGGGAGTTCATATACCTAAATTCTTGTGTAGAGACCAAGTAGTCATAAAC - 18120
-Q K P L GV EI P KVFILCR D Q VvV vV I N
- K S PWET FTI Y LUNSCVET K * s * T
- K A PGS S YT T* I LUV * RP S S EH XK H

18121 - ACCAAGAGTAAGCCTGAAGTAACGGTTGAGTAAACAGAAAAGGCCAAAGTAGCAGCAGCA - 18180
.T K S K P EV TV E * T E KA KV A A A
- P RV §L K * RL S X Q KR P K * Q Q Q
- Q E * A * 8 N G * V N R K G @ 8 8 8 3 N

18181 - ACAATAGCCTAAGAAACAATAAACAAGCATGATACACTGTAAGGTGTTGCCAGTAATAAA - 18240
T I »n * E T I N K HDTUL * G V A S N K
- Qg * P K K@ * TS M TIH ¢ X v L P V. I N
- N S L R N N K QA * Y TV R CC Q * * I

18241 - TAACAATGGGTAATACTCAACACACACAAACACTATAGCTCTAGCTAAAAACATGATAGT - 18300
% Qg WV I L ¥N THZ KUHY S 8 s * K H D S
- N NG * Y S THTNTTIA ATLAHK N M I V
- T M G N T Q B T ¢ TJL * L * L K T * * 8§

18301 - CGTAACGACACCAGAATAGTTAGAGGTTACAGAAATAACTAAGGCCCACATGGAAATAGC - 18360
_.R N D TRIVURGYZ RNUNIN®*G®PHGN s
. v T TPE* L EV TETITTZKAHME I A
- + R H Q N § * R L Q K * L R P T Ww K * L

18361 - TTGATCTAAAGCATTACCATAGTAGACTTTGTAAACAAGTGTAATGACATTCATCAGTGT - 18420
.L I * § I T I vV D F V N K CNUDTIHDQ C
. + S KA L P * * T L * TSV MTF I S V
- D L KH Y H S RUL CZKXKQUV *» * H S 8 v 8

18421 - CCAAACACGTCTAGCAGCATCATCATAAACAGTGCGAGCTGTCATGAGAATAAGCAAAAC - 18480
-p N TS S8 I I I NS ASCHENK Q N
- g T RLAASS * TV R A vV M R I 8§ K T
- K HV * Q H H HX Q¢ CETL S8 * E * A K L
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18481 - TAARGCTGAAGCATACATAACACAATCCTTAAGCCTATAACCAGACAAGCTAGTGTCAGC - 18540
- § *» 5§ I H N T I L K P I TR QA S V S5
- KA EAY I TOQSUL STL * PDXKXUL V S A
- K L K T * HN P * A YNOQT S * C Q P

18541 - CAATTCAAGCCATGTCATGATACGCATCACCCAGCTAGCAGGCATGTAGACCATATTARA - 18600
-Q F K P CHDTUHUHZPA ARSI RHUVDHTIK
- N § $ Hv M IRTITOQLAGM®*TTIUL K
- I Q A M S * Y A S P S *Q ACRUPY * 8

18601 - GTAAGCAACTGTTGCAAGAGAAGGTAACAGAAACAAGCACAAGRATGCGTGCTTATGCIT - 18660
-V §S N ¢ C KRR *Q KQAOQECV L ML
-+ ATV A REGUNIRUNIEKHZEKNAMZCTLCIL
- K ¢ L L. Q B XV TETZ ST RMZRATYAZ*

18661 - AACAAGCAGCATAGCACATGCAGCAATTGCCATAATACCAAGAGTAAATGGCAAGAAAGC - 18720
-N K Q H S T CS D NOCHNTIEKSEKWOQE S
- T S Ss I A HAAIATITIUPRUYDNGIE KIKHA
- Q A A * HM Q QL P * Y Q E * M AR KH

18721 - ATTCTCGTAAACAAAGAAAAACAGTGACCACTGTGTACTTTGARCAARGAATCAATAGTGA - 18780
-1 L VN K E K Q * P L CTULNXNQ * *
- F s * T K KNS DHCVL*T®RTINSD
- S R K Q R KTV TTUVYV FEUGQESTIUVM

18781 - TGTCAAGAAAGTTAAAAGCATCCAATGATGAGTGCCCTTAACAATTTTCTTGAACTTACC - 18840
-C Q ES * KHEHPMMSALUNNTFTLETILT
-V K X VXS I * v PILTTIT FULUNTILP
- S R K L KA S NDETC®P™* Q F S * T Y L

18841 - TTCCAAGGTAACACCAGAGCATTGTCTAACAACATCAAATGGTGTAAACTCATCTTCTAA - 18300
.L E G N TRAL S NNTXWOCIKTLTITF *
- WKV T?PEHTCLTTSNU GV NS s s K
- G R * HOQSTIV * Q HomwmMV* THTUILTILK

18901 - AATAGTGCTACCAAGGATAGTACGACCATTCATACCATTCTGCAGCAGCTCTTTCAAAGC - 18360
-N § AT KDsSsSTTTIHTTIIULOQOQOQULTF QS
- I VL PRI VURU©PYFIUPFCS S5 5 F KA
- *+ ¢ Y Q ¢ *Y D HS Y HSAAATLS K Q

18961 - AGCACACATATCTAAGACGGCAATTCCTGTTTGAGCAGAAAGAGGTCCCAATATGTCAAC - 19020
.8 T H I * D GN S CL S5 RKXKUZBRS QY VN
- A HI 8§ KTaAaI©PV *AERG?PUNMST
- HTYLRRO QTFTULFEGQQIKXKEUV?PICOQH

19021 - ATGATCTTGTGTCAAAGGTTCATAGTTGTACTTCATTGCCACAAGGTTAAAGTCATTCAA - 15080
.M I L C QR F I V VL HCHIZ KUVZKUVIDQ
- *x § ¢ VK G S * L Y F I ATHRIULIEKSTFK
- D L VS KV HSOCTSTULPOQG™* S H S K

19081 - AGTAGTGGTGAATCTATTAAGAAACCACCTATCACCATTGATAACAGCAGCATACAGCCA - 19140
-8 S @ E S I K K&p©P I TTIDUNJSSTIOQP
- vV V V NL L RUNELSUPLTITA AH-BAYSH
- + W * I Y * ET T Y HH * * Q Q HTAM

19141 - TGCCAAAACATTTAATGTTATGGTTGTGTCTGTACCTGCAGCCTGTGCAGTTTGTCTGTC - 18200
-C QNI *CY GCVCcCTOCSULCS L s Vv
- A KT T F N VMV V §V PAACAVCLS
- P K HL ML WILOCUL YL QPVQF V CZQ

19201 - AACAAATGGACCATAGAATTTACCTTCTAAGTCAGTACCAGCGTGTACTCCTGTTGGAAG - 19260
-N K W T I EF T F * V 8 T S V Y S C w K
. T NG P * N L P S K SV PACTU?PUVGS
- ¢ M DHRTI Y LLS QY QRUVLLULEA

19261 - CTCCATATGATGCATATAGCAGAAARGACACGCAATCATAATCAATGTTAAARACCAACACT - 19320
-L, HM M H I A E®RUHATITIIDNUVKTNT
- 8 I *¢I * Qg X DT QS * s ML KZPTL
- P YD A Y S R KT RNUHNZOQTC™*NOQHY
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19321 - ACCACATGATCCATTAAGGAAAGAACCTTTAATGGTATGATTAGGTCTCATGGCACACTG - 19380
-7 T * § I K E R TV FDNOGMTIURSUHEGTTL
- P HD P L RKE?PLMUV *L GLMAH*
- H M I H* @ KNUL * WYD*V S WHTTD

19381 - ATAAACACCAGATGGTGAACCATTGTAGCATGCTAGAACTGAAAATGTTTGACCAGGTTG - 19440
-I N TR W * T I VvV AC* N * K CLTRL
-+ T PDGEU®PTUL * HARTEWDNV * P G W
- K §H Q M VN H CS MULEULZEKMTFDZGQVG

19441 - GATACGGACARATTTATACTTGGGTGTCTTAGGGTTAGAAGTATCAACTTTAAGCCTAAG - 19500
-p TDEXVJFILGCLZRUVZERSTINTFTZEKU?PK
I R T N L YL GVULGLEVSTTZLSTUL S
- vy ¢ 0 I YT WUV S * G * KY QL * A * A

19501 - CAGACAATTTTGCATAGAATGGCCAATAACACGAAGTTGAACATTGCCAGCCTGARCAAG - 19560
-Q T I L HRMADNDNTIEKTLUNTIASTL N K
- R Q FCIEW®WZ®PITRS* TULEPEA* TR
- D N F A * NG Q * HEUVEHTCZGQ?PE QB

19561 - AAAGCTATGGTTGGATTTGCGAATGAGCAGATCTTCATAGT TAGGATTAAGCATGTCTTIC - 19620
-K A MV GPFANESQ QTIUPFIVUZRTIIZKUHUVTF
- KL WLDIL RMSU RS S * L GL S M S S8
- s Y@egw I CE®* ADTILHS * D * A CUL L

19621 - TGCTGTGCAAATGACATGTCTTGGACAGTATACTGTGTCATCCAACCACAATCCATTAAG - 19680
_¢c CANDMSUW®WTUVYCVIQPZOQSTIHK
- AV QO0OMTOCLGGQYTV S S NHNTP L R
- L ¢ XK * HvV L DS I L CH®PTTTIH*E

18681 - AGTTGTAGTTCCACAGGTTACTTGTACCATGCACCCTICAACTTTGCCTGACGGGRATGC - 19740
-s ¢ 8§ s TG YL Y HAPTFNVFA®*XREC
- vV VV?POQOQVTOCTMHE®PSTUILZ?PDGUDNA
- L * F HRLLVYPCTULSOGQVLZCLTTGMEP

19741 - CATTTTCCTAAAACCACTCTGCAGAACAGCAGAAGTGATTGATGTCTGTGGTGGTTGGTA - 19800
_H F P XK TTUL QNS R SDTX*Y CLWWILYV
. I F L K PLCRTA AEUVIDVYVYCGSGW*
- F S * NH S AEQQQK * LM SV VVGR

19801 - GAGAACATCAGCACCTGAGTTGCTAAAGTCATTTAGAGCCTTTGCTAAGTGGCAGCAAGC - 19860
-E N I § T * VA KV I * 8L C * V A A S
- R T S A P EL L K S F RATFAIKWOQQRA
- E HQ HL §C * S HL EUPTULUL S G § K L

19861 - TGCTTCACGATAGCTGGTAGTATCTAAGGCTCCACTGARATACTTGTACTTGTTATATAG - 19920
_¢ FTIAGSTI* s TETIULUWVILVI*™
- A SR *L VV S XKAPILIEKYILYLZLZYR
- L HD S W * YL RLEHE*NTTCTTCYTIE

19921 - AGCAAGATACCTGTTATACTGTGTAACTCGCAACAGTGTCTCGCTACGCAATTTTAGGTA - 19980
-8 K I PV IULCZ KW®WOQOCCLATZGQTF >V
- A RYLIL YCVSGNSVSLURUNTFRY
- g pTCYTV * VATV SR Yy A I L G T

19981 - CATTTCCTTGTTGAGCAAAAAGGTACACAAAGCAGCCTCCTCGAAGGTACTAAATGTAAC - 20040
_H FP L VEQ K GT O S 5L L EGTZXCHN
- 1 8§ L L S KK V HKAH® AS S KV LNUVT
- F PC*A KU RYTTZE KGQ?®P®PZ®RTPRY*MN*L

20041 - TCCATTARACATGACTCTTTTCCTAAGATAGTTGTTAAAGAACCAATGGCAGTGCTTCAG - 20100
. I K H DS F©PEKTIVV KEZ?PMAVILQQ
. P L NMTULTFTULTZ R®*TZLULI KTUNZIQWQCTFR
- § * T * L F § * b 8§ C * R TNG S A S5 E

20101 - AGAAATACAGAATACATACATTGCTGTTATCCARRAAGGCACAATAGGAGARAACATGGT - 20160
_R N TEZY IDOCCYU?PZXRHDNRTR RIEKIHEGEG
- E I Q N T * I A VY I Q K G T I G E N M A
- K Y R I §E R L L L S KZ KA AZQ®*EZKTWO
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20161 - AAACCATTGAAGGTGAGCCAAGAATGAAACATCATTGGTGAAATAGAATGTCAAGTACAR - 20220
-K P L KV S QE * N I I G ETIETCOQV Q
- N H* R *A KNETSULV K ®* NV K Y K
- T I E G E P R M KHHW * NRMS S T 8

20221 - GTAAAAGACTGAGTAGACTCCCGGCAGAAAGCTGTAAGCTGGTACCAGACAGAGTATAGT - 20280
-V XKD * VDS R QKA AUV S WY QTE Y S
- * K. T E * T P 6 R KL * A G TR Q S I V
- K R L S RLPAESCIKTULUV PDU RV * *

20281 - GAAAGACATCAAAAACAAAAGTGCATTAGCAGCAACAACATGGTTGTACTCACCAAARAC - 20340
-E R H Q K Q K CTI S S NUNMV VL TIK KN
- K DI KNI KSA ALA AATTWUL Y S P KT
- K T S K T KV H * @ Q Q H G C T H Q K H

20341 - ACGTCTGAATTTCATAAAGTACTAGGCAGCACAAGTCACCAATATGGCAATAATACCACC - 20400
-T S EF HK VUV GEGSTSHOQYGNNTT
- R L N F I XK * * A A Q V TUNMATITI PP
- v * I S * 8§ 8 R Q H K S P I W Q * ¥ H Q

20401 - AGCCACTACTGAAGCAGACACATCTAAAGCACCCACAGGTTGCACRAGAGGAGTAAAGAT - 20460
-8 HY * S RHI* s THIRTILUHEIEKTRSKT?D
- A TTEWADTS K AZP2PTGCTUZRGV KM
- P L L K QTU HULIKUHPOQV AQETE*RC

20461 - CTTACCTATGAGATTCATCGCATCAACACCACAGARRACTCCTGATAGAGCTCIGTRATG - 20520
-V 8 YE I HR I N TTENS S * * S 5 VM
- L A M RF I A STZPOQZXTZ®PDIRATL * C
- * , * D S S H Q HHRIKXJILILTIUETULTCNA

20521 - CTCATTATTAAGAACCCATCTACCACTGGTAGATAGGCAAATACCTACTTCTGACCTTTC - 20580
-L I I X NP S TTT GR®*ARDNTYTF * PF
- 8L LRTHLU©PULVDU RSGQQTIU®PTSDILS
- H Y *# EP I YHWOT* I GK YL LLTTFR

20581 - GCATGTACCATGTCTACAGTACTCAGCATCAARAGTTGTTACTACTCTAACAGAACCCTC - 20640
- ¢ TMSTUVULS I XS CyYyY S NR RTL
-y vpPpCcL QY SASZEKUVVTTTULTEPS
- M Y B Vv Y S TQH 0 KULILILIL®* QDNPP

20641 - CAGGTAACTCTTAGGAAACTGTATGATGCARCCATCCATAAGCACATAACGAGTGTCTGG - 20700
-Q VS VR XKL YDOGTTIHIE KEHTIT S VW
- R * YV L G N CMMEU®PSTI ST * RV S G
- G K ¢ * ETV * WNUEHUP * A HNETCTLTD

20701 - ACGAAGCTCACTATAAGAAATAGAACCCTCTAGCARATTAGTGTCATAACAATATGGCAC - 20760
-7 K L T ! R NR TUL * QI s Vv ITTIWH
- R 8 &§ L * E I E P S$ S KL VS * QY GT T
- E A HY K XK * NP L AN®*CHNUNMABADQ

20761 - AGGETTTGCCCATAGCATCCTTAAAAATTGTACACTCAGCAGCARGAACGCAAGCAGAGGT - 20820
-R F A H S I L KNCTULS S XKDNAZSRG
- gL P IAGSULIKTIUVHSAAMERTOQAEUV
- v ¢cpP * HP * KL YT OQOQOQEURKOQR *

20821 - AGCAAAATCACTATACTCAATGAGTTTGGARGGTGTGTAGCARATGTTGCCAACAGCACT - 20880
-¢ K 1 T I L N EF GRCV ANV VANST
- A K S LY SMSULEGV * o MULPTATL
- QO NHY T Q * VWZE KUY CS KZCZCQ Q H *

20881 - AARAACACGAGGTAGAARATGCAAGAAGTCACCATTGATTGCTCTCAGCACAGTACCCGG - 20940
-XK N TR * KM Q BV TIDZCSOQHSTR
- K T R 6 R KCKZ XK S$PULTIALS STV PG
- K H E V ENAMRGSHUHET* L L S A QY PV

20941 - TARGCCAGGCACTATGAAACCAATCTCTCTTGTAATGATAGCAGCTACTACAGGGCAGCT - 21000
-+ AR HY ETNTULSCNDS S Y Y R A A
- K P G TM K P I 8§ L VMIAATTSGO QL
- S Q AL * N Q 8L L * = * 0 L L Q G S F
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21001 - TTTGTCATTTTTGTATGAACCACCACGCTGGCTAAACCATGCGTCARAACCAGCATGTIT - 21060
-F V I FV * T TTULAZ KU®PCUV KT S MF
- L S FL YEU&PUPRUWILNUEHEASI KTZ©PATCL
- ¢ HF CMUNUBHUHEAG®* TMZ®RUGQNOQHUV Y

21061 - ATTTGCAAAACAATCATCAGTAGAAATGATGTCACGAGTGACACCATCCTGAATGGCTIT - 21120
-1 ¢c X T I I 8 R NDUVTSDTTIULDNGTF
- FA KQSSVEWMMSRVYVTUPS*MAL
- L Q NN HQ * K * CHE®*HHEPEUWILLC

21121 - GTAACCAATGATTTCATTTGTGTAACCATCATGGATTGACAATGTATGTACTGGCATAAC - 21180
-V T N DPFI1ICVTIMDOM®*OQQOCMYWHN
. *+ p M I S F V * P $§$ W I DNV CTZ GTIT
- N Q * FHL CDNU HHEGTLTMYUVLA*R

21181 - GATATAACAAACCAATGCAGCAAGAACGCACAATAATGTGGCCTTAAGCATAAGTTTARA - 21240
-bD I T N Q C S K NAOQQ * C G L KHKF K
- I *# Q TN AA®RTHUNNU VALSTISILK
- Y N KP M QOQEZRTTIMWE®* A * V * N

21241 - ACAAGTACTAACAATCTTACCACCCTTGAGTGAGATTTTAGTAGTTATGACATTGACARC - 21300
-T § T NDNJLTTULE* DV F S S Y D I DN
- gvyTIULUPPLSETILILVVMTTILTHT
- K Y * Q $ Y H P * V R F * * L *» H * Q P

21301 - CTCTCTAGTTGTAGCACAAGTTAGTGTAAAAGGTATGTTGTTCTTCTTGGCAGCAGTIACG - 21360
L § 8 ¢C § T S * C KR YV VULLGS s T
- ¢ L VVAQVSVKSGMULTFTFULAHA AUVR
. v * L * H KL V * KV CCSSWWOQOQZYE

91361 - AATTTGTTTACGCAGCTGTTCAGATAAAGACATGTAGTCTTTTACATTCCAGATGAGTGA - 21420
-N L F T QL F R * RHV VF Y IU®PDE *
- I ¢ L R S C SDIXODM®*SFTT FQMSE
- F VY AAUV QI KTOCSULULHSR * V X

21421 - AACATTGTGACTTTTTGCTACTTGGGCATTGATATGCCTTGCATTACAGTCAATACATGC -, 21480
.N I VT FCYULOGIDMEPTCTITUVDNTSC
. T L * L, FATMWA ATLTIOCLALIGQQSTIHA
- H ¢ D F L L L GH* Y ALHY S QY MR

91481 - GCCARGATCTCTGGGCGTCATGTTTTCAACCTTATTATAGGTGAGCATGAAATTGTTACA - 21540
-A K I S ¢ R HV FNULIIGEHETIUVT
- PR SL GV MU FS S TILIL* Vs M KTULULQ
. 9 DL WASOCTFOQPYYR™*A™*DNTCTYN

21541 - ACTGTCACCTGTCACTTCTAAGTCAGAGTGATGTGAAAGTTTGAGACATTCAATAACATC - 21600
-T V T CHPF * VRV M * KF ETTFUDNNI
- L 8§ PV TS K SE * CEZSILR RHSTITS
- ¢ HL $ L L S QS DV KUV *DTIOQ®™*HP

31601 - CTTTGTGTCAACATCGGTATCAACAACACCTTGTCGGGCAGCTGACACGAATGTAGARAG - 21660
-L c VvV NI G I NDNTULSG S * HE CRK
- F V8§ T SV Ss§5TTZ®PCR®AMRAZADTNDNUVER
- L C 0 HRUYOQQHLV GQLTRM®*KZG

21661 - GACACCATCTAAAGCTACACCCTTTGCTAACTCGCTGTGAGCTGTAGCRACARGTGCCTT - 21720
_p T I * S Y TJLC * L AV S CSNZIKTCL
. T P § K A TP FANJSUL* AV ATS AL
- HHYHL KL HP L LTZ RTC CETL®*QQV P *

21721 - AAGTTTTTCCATAGGAACACTAARAGTTGCTGAAAAGGTGTCGACATAAGCATCAARCAT - 21780
_K F F H R NT X s ¢c * KGvVvDTISTIZKH
- §s F 8§ 1 6 T™0L XKV AEZ KXUVST®*ASNTI
. vV FP P * EH * KL L K RCRIHEZKUHOQT S

21781 - CTTAACGGAAACTTCAGTACTATCTCCAACGTTTGATACAAGAGCTTGGTCAAGCAACAG - 21840
.L N 6 N F S T I 8 NV * Y K S L V KOQDQ
. L, T E T S V L 8 P T FDTU RA AMWS S N R
. % R KL Q Y YL QRULTIOQETULGTUQH®&ATE
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21841 - AATAGGTTGGCACATCAGCTGACTGTAGTACACAGAAGCAGACTTAGAAGCAGACTCGTC - 21900
N R L A H QL TV VHRS S RULURSRILYV
- I @G W H I S * L * Y TEA ADTLEARATDS S
- * Yy ¢ T S A D CSTOQ K QT * K QTRR

21901 - GCATTTGGACTTGCCATCAAAAACTATGACATTAATAGGCAGTGAACCTTTAGTGTTGTT - 21960
A F GLATIKDNJYDINZRZGQ®*¥TT FS5 VYV
-y L DL PSS KTWMTULTIGSEZPTLUVLL
- I W T CH Q X L * H* * A V N L * C C *

21961 - AGCTCTCAAATTGTCTARATTGACAAAATGGGAGAGCGGATGTCTCTCATAGGTCTTTTG - 22020
.s $ Q I v * I D KMGEU RMSTLTIOGHTL L
- AL KL S KL T XK WZEZ&SSGCLS * V F *
- L § N ¢ L N * QN GRADV S8 HZRSTFD

22021 - ACCAGCCTTGTCAAAGTAGAGGTGARGCGCGCCATTTTTCACAGCAACACTATCAACAAT - 22080
-T? § L VX VEV KR AIFHSDNTTINN
- P AL S K * R * S A PFPF¥FTATTULSTI
- Q P C Q S R GEARUHEHTFSQ Q H Y Q Q Y

22081 - ATACGATGACTGGTCAGTAGEGTTGATTGGTCTTTTARACTGGAGTGACAARTCACGAGC - 22140
T R * L vV S RV DW S F XKL E * Q I TS
- Y DDWS§VGLIGTLILUNWSDZIKSRA
- T M T G Q * G * L V F * T 6 V T N H E Q

22141 - AACTTCATCACTAATGAATGTACTACCAGTGCAAAATGTGTCACAATTGAGACAATTCCA - 22200
.N F I TN ECTTSAZKOCVTTIZETTIFP
. §s §$ L M N VL P V QN VS QUL R QF Q
- L H H * * M Y Y Q C KM CHUN¥ * DN SN

22201 - ATTGTCAGTCTTCCAGAAGCCACGGCCTCCATTTGCATAGACATAGRAAGATCTCTTCAT - 22260
.1 v 8§ L AEATA ASTIOCTIDTIETRSTLH
- 'L * VL Q K P R PPF A *T=* KDULF M
- Cc E S CRSHGULHTILHERUHERIEK!I s 8 C

22261 - GCCATTAACAATAGTTGTACACTCAACGCGTGTGGCACGATTGCGCTTATAGCACATCAT - 22320
-2 I N N S CTULUNOAZAOCGTTIATLTIA H H
_ p L T IV V HS TZRVARULTRTEL®*H I M
- H *» @ * L Y T Q R V W HDC A Y 8§ T s§ C

22321 - GCAAGTCGAAGAGGTGCAACCATCCATGATATGAACATAGCTCTTCCATATGTAGTAGAA - 22380
- A S RRGATTI HDMUNTIATLPY v V E
- Q VEEVQ?PSMTI®™*XT * I, F H M * * K
- K S K R ¢C N HP * Y EHS S S IC s R K

22381 - AGAAGCAAAGAAGATGTACATCCTAACCATTGCAGAAACGGGTGCCATTTGTACAATACT - 22440
-R S K EDVY HPUNHOCRNGCH L Y N T
- E A K XKMVY I L TTIMAMETGRAI cC T I L
- K QR R CTS * P L Q KR V P F V Q Y *

22441 - AATGATAAACCACATGAGCCAAGAATTGCTGATGAAATGACTAGCAAAATAGCCAAAGAA - 22500
N D K P HE&?PRIADTEWMTS K I A K E
- M I N HM S Q EL L M KX * L A K * P K N
- « « T T * A K N C * * N D * Q N S Q R T

22501 - CACCTGCATTATAGCTGAAAGACCTAATAAATAAAAGAATTTTGTGAACAACATATATGC - 22560
.4 L HY S *» x T * *» I K EF CE QH I C
- T ¢c1 I A ERUPNIKO®™X*XZ KNTFVUN N I Y A
- P AL * L KD UL IUNEKUZ RTITIL*T T Y M P

22561 - CAAAACCCACTCAGCGGCCAGACCTAAAATTGTCAAGTCTAGCTTGTACGATGAAATCGT - 22620
-9 N P L S G QT * N COQYV * L V R * N R
- K T H S A AR P X I V K S S L Y D E I V
- K P T Q R PDIL KL S§ S L 2&C T M K § S

22621 - CACCTGAATGGTTTCAAGAGCTGGATAAGAATCAAGGGAGTCTAATCCACTTAAACAAAT - 22680
-H L N @ F K S W IZRTIIKGUV * s T * T N
. T *x M V S R A G * E S R E S NP L K Q M
- P EW FOQETILUDIEKNDNIGQGSULTIHL N K C
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22681 - GCTGCAAGGAARAGAACCTTCACAGARATCCATAGTAGTAACGTTAGACGAATTAARGATA - 22740
_A AR KRTTV FTETIHS SNV ERRTITEKI
- L Q G K EP S QK S I VVTZLDEIL R Y
- ¢ K E XK N L HRNUP * *» *» R * TN * DT
22741 - CAATTCTCTAACGCCATTACAATAAGAAGGAGCACCARRATTAGATAAGAGTACACCAAR - 22800
-Q F S NAITTIURTZ RSTIKTIRH?® E Y T K
- ¥ § L T PL Q* EGAPKILTUDI KSTFPF K
- I L * R H Y N K K E H QN * I RV H Q K
22801 - AGCAGCAGTTACACAGATTAGAGAACCTAAGCARATACTTAACAACAATAGCCACATAGC - 22860
.s §s 8 Yy TD * R T * A NT* Q0 Q * P H S
- A AV TOQTIURET PZ XQIULNNNSHTIARA
- Q QL HR L ENUL S KYTLTTI A T * R
22861 - GATTGTGAACAATTTAGAAAATTTGGGTGACTTCACATAATTAATGCCGGCATCCARACA - 22920
-D CE Q FRKPF G * L HEITINAGI QT
. I VN NLEUNJLCGCGDT FT®*LMZPASKH
- L ¥ T I * K I WV TSHN* CRHEPNUNI
22921 - TAATTTAGCAACACTCTTAACACTATTTTTAGCAATAGTTGTAGGTAGTGAAGCTCTAAT - 22980
.« F 8 N T L NTTIF S NJSCR * * 85§ N
. N L A TUL UL TJLFULATIV VG S EHA ATLTI
- I * Q H S * H Y F * Q * L * V V K L * F
22981 - TCTAGAATTGGTACTTTTAGTAAAAGTACACAATTGGAACAATAATGTAAACACATAAGG
s R I ¢ T F S K S T QL EQ * CXKHI R
- L EL VL L V KV HNWDNNNVDNT * G
- * N WY F * * KYTTIToeTTIM®*TH K A
23041 - CATATAATTGTTAAACACACGTTGTGCTAATCTCTTAGCGCAATTTGATGTTGTAATTGC - 23100
-5 I I V X E L C* S L S A TI * C ¢ N C
- I * L, L N TRCANZ LILAQTFTUDUV v I A
- Yy N C * THV VLIS * RDNILWM L * L L
23101 - TGCTTGTCCTAAGAATGGTTTGACATAAGCCAAAATTTTACTCCAAGGAACACTATTAAT - 23160
¢ L 8 * EW P F DI S QNTFT?PRN T I N
. A C P KNGULTT* A KIULIL QG T L L I
- L VL R MV * HEKU&PZEXKTFY S K E H ¥ * L
23161 - TGCAGCAATACCATGAGTGGCAATTGTTTTTAAACCTAAGGCTAGTGAAAGCTCATTAGG - 23220
¢ 8§ N T M 8§ G N CF * T * G * * K L I R
_ A A I P * VA IV F KUPZEKHABASE S 8§ L G
- Q O YH E W QL F L N L R L V KA H * V
23221 - TTTCTTAATGGTAATGCTTGTGTTTTCCACATAAGCAGCCATAAGATCCTCATGACCTAA
_F L N GNAOCV FHTIS S HKTIHIL M T *
- F L M VMLV FST®*AATIR s 5 * P N
- s * W * ¢ L ¢ F P HKOQP * D P H DL T
23281 - CTCTTGTGTTACTTTAACACCTTCATCTGATGGTTTAAGTATGACATTGCCTACAACTTC - 23340
-L L ¢ Y FNTT FTI®*WFKJYDTI A Y N F
- s ¢cvTULT®PSSsSDGILS MT L P T T S
- L VvV L L * L H L MV * VvV * H c L Q L R
23341 - GGTAGTTTTCACGTCACACTCTATGACTTCCTTCTGTATGGTAGGATTTTCCACTACTTC - 23400
.¢ s FHV TULYDTFTILULYGR I F H Y F
- vV VFTSHSMTSTFCMUV G F 8§ T T 8
- +« P S RH TL * L P S VW * DFP L L L
23401 - TTCAGAGGTGGGTTGTTGACTTTCACAAGCAAGATTGTCCATTCCTTGTGTGTCTTCTAC - 23460
.F R ¢ G L L TF TS K IV HSTL c VvV F Y
- s EV GC * L 8§ Q@ ARILSTIPC v 8§ 8§ T
- Q R W V V DVFHZIKZQD ¢ P F LV CL L L
23461 - TGCCAGAACTTCAAATGAATTTGAAGTATCTACTGGCTTTGTACTCCAAAGACAACGTAA - 23520
-C Qg N F K * I * 8 I Y W L ¢ TP K T T *
. A R T SNZEVFEVSTGTFVIL QR Q R K
- P EL Q M N L K Y L L AL Y S K D N V N

23040

23280
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23521 - ACACCARCGTGTTTGGTTTGAACGTTGTCTTGCTTGTAGCCTGGTTAATGTGCCAAACAAT - 23580
-T P S VW F E R CLGCSL VDNV PNN
- HQV F G LNV VL VVAWILMZ<CQTI
- T K ¢ L v * T L S WUL * P G * CA KZQUL

23581 - TGGCTTATGCAGTAATTTAGCACCTTTCTTGARACTCGCTGAATAGTGTCTATAGTCAAT - 23640
-W L M Q * F ST FULETH®R®*I VS TIVHN
- ¢ L ¢C S N LA PFULZ KXKULAE®*CUL* S I
- A Y A V I * HL S * N S§ULU NSV Y S Q *

23641 - AGCCACTACATCGCCATTCAAGTCTGGGAAGAATGTGACAGATAGCTCTCGTGAAGCTGG - 23700
-¢ HY I A I QVWEETCDU R®* LS * 8 W
- A TTSUPF K S G KNV TDS S RER®AG
- P L HRHSSLGRM®*QQTIATLUVIKTLA

23701 - CTTTGTGAAGCCTGTCATTTGATTTAAATCATCAGCARATTTTGTGTTAGAACATGTGAG - 23760
-L ¢ EACHTUL I * I I S KF CV R TCE
- F VKPVI * F K S$SANTFUVLEHUVS
- L * 8§ L §$ FDULUNUHOQQIULTC®*NM®XYV

23761 - TTTGAAATTATCARAACTCGCATTTGGTAATGGTTGAGTTGGTACAAGGTCTATAGGCTG - 23820
-F E I I K TR I W * WL S W Y XK VY RL
- L KL S KL A FGNUGOMV G TURZSIGCC
- * N Y ¢ N S H L VMUVETLUVQGUL * A A

23821 - CTCTGTATAGTAARGCATTATCCTTTTTATAATACCCATCCAATTTTGGTTCAATCTCTGT - 23880
-L c I Vv $ I I L F I I P I QF WUFUNTILSC
- 8V * * AL 8 F L *Y P SNTFGSTISsSYV
- L Y S XK HY P F YNTTH®PTITULVQS§ULC

23881 - GTARGTAACTCCATCGAGTTTATACCACACAGGCTTGATGGTTGTAGTGTAAGATGTTTC - 23940
.Y s N 8§ I E P I R HRVLDGT CSVRTCTF
-+ Yy TP S S L YDTGLMUVYV YV * DV S
- K * L, H R VY TTQA * WIL *» CKMTFP

23941 - CTTGTAGAAAACATCAGTCACTGGTCCTTTGTACTCTGACATCTTTGTAAGGTGAGCTCC - 24000
L VEUNTISHWSF VL *HL CZE KV S S
- L * KT SV TGZ®PLYSDITFVR™*ATP
- C R KHQ SL VL CCTULTSTUL * G E L R

24001 - GTCAATACCATACAGCGTCTCCTTAGCAGTTATATGAGTGTAATGACCACACTCGATAGTT - 24060
-v NTI EGLL S$SYMSVMTTTILIWV
- s T R * RV S LAV I Vv * + p H * * L
- Q Y DRG S P * QL Y E C NDHTUD S Y

24061 - ACCAGTGTACTCATTCCCACATAAGAATGTACCTTGCTGTAATTTATACTCAGCAGGTGG - 24120
-T $ V1L IRTS®*T ETGCTTULTZL®* F I L S§TRMW
- P VY S F A HZ KNV VPCCDNTILYSAGG
- Q ¢ T H S HIURMYULAWVI Y T 0 Q Vv V

24121 - TGCAGACATCATAACAAAAGAAGACTCTTGTTGTACTAGATATTGTGTAGCATCACGACC - 24180
_C R HHN K RRILTULTULY * I L C S I T T
- o DI I TXZEDSTCOCTH®RYCVASURP
- Q T S * Q K XK T L V VL DTIWV * H H D H

24181 - ACACACACATGGAATGGABACACCTCTCTTAAGATTATCATAAGATAGAGTACCCATATA - 24240
7T H T WNGNTOCL X I I I R®* S5 TH I
_. HTHGMETO®PV LRULS * DURV P IZY
- T H M E W KH L S * D Y HZXTIZEY?PYT T

24241 - CATCACAGCTTCTACACCCGTTAAGGTAGTAGTTTTCTGACCACAATGTTTACACACCAC - 24300
-4 H § F Y TR * G S S FLTTMTFTHH
_ I T A S T PV KV VVF *PQCLHT T
- s 9 L L HP LR * * F SDUHNYV Y T P H

24301 - ATTAAGAACTCGCTTTGCAGATTCCARATTACGCATGCTGTAGAAGATGGGTCATAGTTITC - 24360
I X N §$ L CR F QI S ML * KMGUE S F
- L R TR FAUD S KTUL®ATCCT®RZRWWYV IV S
- * §E L AL QI PN *H AV ETDTGS * F L
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24361 - TCTGACATCACCAAGCTCGCCAACAGTTTTATTACTGTAAGCGAGTATGAGTGCACAARA - 24420
-8 DT TZ XULANSF I TV S EYET CT K
- L TSP S S P TVLLL *A S M S A QK
- * H H Q AR Q Q F Y Y C KR V * V H K S8

24421 - GTTAGCAGCATCACCAGCACGGGCTCTATAATAAGCCTCTTGAAGTGCTCGGTGCATTGRA - 24480
-V $ §$ T T S T G § 1 I s L L K C W C I E
- L A A S PAPRA AL®*X*pApA S * S A GATULN
- * QH HOQHGULYDNUZXUPILEUVILVH * I

24481 - TTTGACTTCAACCTGTTGAAGTGCTAATAAAACACTAGACAAATAACAATTGTTATCAGC - 24540
-F D F XKL L KC* * NTU®RUOQITTIUVI S
- L TS S C * S A N X TULDI K * QL L § A
- * L. QA VEV L I KH* TNNIDNTCY QP

24541 - CCATTTAATTGAAGTTAAACCACCAACTTGAGGAAATTTCCATTTCTTTGTGTGGTTTAA - 24600
-P F N * S * T TNULUZ RIEKTFZPZFLTCUV YV *
- L I EV XK P PTT * G NV FHFTF VWF K
- I * L K L N HOQULETZ ETISISULOCGTLK

24601 - AGCAGACATCTACCTACCAAGAAAACTCTCATCAAGAGTATGGTAGTACTCGAAAGCTTC - 24660
-8 R HV PTIX K TULTI XK S MV VL E 8 F
- A DM VY L PR XUL 8 S8 RV W *¥ Y S KA s
- Q T CT Y QEUNSHOQETYG G S THZRIEKTULH

24661 - ACTACGTAGTGTGTCATCACTAGGTAGTACAAAGAAAGTCTTACCCTCATGATTTACATG - 24720
-7 T * ¢V I TR * Y K E S L T L MTI Y M
- L R S Vv § § L 6 $ T K X VL P S * F T *
- Y VV ¢ EH * V V QRKSY P HDULUHE

24721 - AGGTTTAATTTTTGTAACATCAGCACCATCCAAGTATGTTGGACCAAACTGCTGTCCATA - 24780
-R F NF CNTI STTIOQUV CWTI KT LTULS I
- ¢ L I FVTSAUPSI KYVG?PNTCTCU?PY
- VvV * F L * HQ HEHEUP S M LD QT AV HEM

24781 - TGTCATAGACATATCCACAAGCTGTGTGTGGAGATTAGTGTTGTCCACAGTTCGTGAACAC - 24840
-¢ HR H I H KL ¢V EZI SV V HS CEH
- v I DI ST SCVWRILVYULSTVVNT
- & * T Y P Q AV CGDT®* CCUP QUL * T L

24841 - TTTTATAGTCTTAACCTCCCGCAGGGATAAGAGACTCTTTAGTTTGTCAAGTGARAGAAC - 24900
- F ¥ § L NL P QG * ETUL * F V K * KN
- ¥ I VL T S R RDIE KU RILTFSTL S S ERT
- L * § * P P A GIRUDSULUVCQVIKEFP

24901 - CTCACCGTCAAGATGAAACTCGACGGGGCTCTCCAGAGTGTCGGTACACAATTTTGTCACC - 24960
- L T V X M X L D6 ALOQ SV V HNUF VT
- 8 P S R * NS T™OG UL SRV WYTTIULS P
- HR QDETU R RS GSUPETCGTU QT FCHH

24961 - ACGCTTAAGAAATTCAACACCTAACTCTGTACGCTGTCCTGAATAGGACCAATCTCTGTA - 25020
-T L K K F ¥ T *L ¢ TUL S * I G P I 8§V
- R LRNSTUPNS VU RCZPE™*DIOQS L *
- a * EI Q H L TLYA AUVILUNHZ RTNDNTILTCK

25021 - AGAGCCAGCCAAAGAAACTGTTTCTACAAAGTGCTCCTCAGATGTCTTTGATGACGAAGT - 25080
_R A S QR NCPFYIKUVILIL®RZCL * * R 8
- E P A K E TV 8§ T XK C S S DV F DDEV
- S Q P K KL FL QS A PQMSILMT K *

25081 - GAGGTATCCATTATATGTAGTAACAGCATCTGGTGATGATACTGACACTACGGCAGGAGC - 25140
_E V 8§ I I C 8§ N § I W * *» Y * H Y G R §
- R Y P L Y V VT AZSOGDDTUDTTATG A
- ¢ I HY M * * g HL VM IULTTULIROQEL

25141 - TTTAAGAGAACGCATACAGCGCGCAGCCTCTTCAAGATTAAAACCATGTGTCACATAACC - 25200
-F KR THTA AU RS STULF X I K TM™MCHTIT
- L R E R I Q RAAS S RULI KU®PCWVT*P
- *+ E N A Y S A Q P L QD * N H V S H DN Q

FI1G. 12 Con't



Patent Application Publication Mar. 20,2008 Sheet 85 of 90  US 2008/0069838 Al

25201 - AATTGGCATTGTGACARGCGGCTCATTTAGAGAGTTCAGCTTCGTAATAATAGAAGCTAC - 25260
_N W H CD K RULTI * RV QULRDNUNRSY
- 1 ¢ I vVTSOGST FZRETFSTFUVITIEHA AT
- L AL * Q AAHULESSAS * * x K L Q
25261 - AGGCTCTTTACTAGTATAARAGAAGAATCGGACACCATAGTCARCGATGCCCTCTTGAAT - 25320
_R L FT S I X EESDTTIVNDA ALTLN
- ¢ S L L V * K XK NRT®P*x s TMZP S * I
- ALY * ¥ KRRTIGHHSQRTCZPTULEF
25321 - TTTAATTCCTTTATACTTACGTTGGATGGTTGCCATTATGGCTCTAACATCCATGCATAT - 25380
-F N 8 F I L TULDG GO CHYG S DNTIHA Y
- L. I P L YLRWMU VATIMABATLTSMHEI
- + F L Y T Y V G WL PL WL * HPCTI * .
25381 - AGGCATTAATTTTCTTGTCTCTTCAGCATGAGCAAGCATTTCTCTCAAATTCCAGGATAC - 25440
-.R H * F § ¢ L F S MSXHTF S QI P CGCY
- g I N  FL VS S8A*ASTISTLIKTFDQ D T
- AL I FL S L QHEOQATFTILSNSRTIAQ
25441 - AGTTCCTAGAATCTCTTCCTTAGCATTAGGTGCTTCTGAAGGTAGTACATAAAATGCAGA - 25500
_g § * N L FLSIROCTF®*TRH®*YTIHK C R
. vV PR I S SL ALGASEGS ST * N A D
- F LEGSTULE*H * VL LKV VYV HZEKHWM Q I
25501 - TTTGCATTTCTTAAGAGCAGTCTTAGCTTCCTCAAGTGTATAACCAGCACATCCTTGTCC - 25560
.F AFPL K S S L S FLXCTITSTS L S
. L HF LRAVILASS SV * P AH P C P
- ¢c I 8§ * E QS * L P Q VY NOQOQOHI L V Q
25561 - AGGGTACGTGGTTATATACTCATCAACTGGCACTTTCTTCAAAGCTCTTGAGAGCATCTC - 25620
_R VR GY I L I NWHTFULOQS s * E H L
. e Yy VvVVvVvdiIiIyYssTGTT FFZKHALE s I s
- G T WL Y THOOQLA ATLS S KULL R A S Q
25621 - AGTAGTGCCACCAGCCTTTTTGGAGGGTATTACAACACAAGTGATATCACCACTAGTGAT - 25680
-s s A TS L F GG Y Y NTSDI T T 8§ D
_ Yy VPPAPFTLE® GTITTZOQVTIS P L V I
- + CH QPP FWU RV L QHK* Y H H * * *
25681 - AACATCACCTACCATGTAAGGTGCATCCTTCTCAAGGAAAGACATATCTTCACCTCTAAG - 25740
-N I T Y HV R CI L L K ER H I F T § K
. T S P T M * G A S F S R K DI S § P L 8
- H HL P C KV HPS QG KTYL H L * A
25741 - CATGTTCTGAGAATCATGGTAAAGCTTACCATTGATATCAGCAAACAAGAGTAACTTATT - 25800
-H VL RIMVYI KTLTTIDTIS K Q E * L I
_ M F * E S W * § L P L I 8 AN K 8§ N L L
- Cc S EN HG KA AYH®* Y QOQT R V T Y W
25801 - GGTAAGAAACTTAGTTTCTTCCAGTGTTGTGGTAACCTCATCAATGCAGGCCTTAATTTT - 25860
.¢ XK K L S F FQCCGUNILTIH®W A G L N F
. Yy RN LV S S S VVVTSSsSM Q A L I F
- + E T * F L p VL W * P HOQCR p * F L
25861 - TGGCTTCACATCGACAGGCTTCTGTACGACAGATTTCTCCTCAGTTTTGGAATCTTCTGT - 25920
-9 L B I DRL L Y DU RTFTILTLS F ¢ I F C
. ¢ F T S TGT FOCTTDTF S8 8V L E S 8 V
- 4 S HR QA SV RQTISPQF W N L L C
25921 - GTTTGGTGGCTCCTCTTGTTTAGGTGCTTCCACTCTAGGCTTCAGGTTATCAAGATAATC - 25980
-V WW L LLFRG CFHSRIULDQOQ v I K I I
_ F @G S 8 CLGASTTULGTFR L S R * S
- L VA PLUV * VL PL * A S G Y Q D N P
25981 - CATGACAACCTGCTCATAAAGAGCTTTGTCATTGACTGCAATATAAACCTGTGTACGAAC - 26040
_H DNILUL I XK s F V I DCN I NL ¢ TN
. M T T CS * R ALSLTATI* T ¢C VvV R T
- + g P AHKEULTCH™*L Q Y K p V Y E P
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26041 - CGTCTGCACGCACACTTGTAAAGACTGAAGTGGTTTAGCACCRAATATGCCTGCTGACAA - 26100
R L HAHUL * RL KWPFSTZ KZYAC™*Q
. v ¢ T HTCI XKD ™* & 6LAPUNMEPADTN
. ¢ ARTILUVYV KTEU VUV *HOQTIOCCLULTT

26101 - CAATGGTGCAAGTAAGATGTCCTGTGAATTGARRTTTTCATATGCTGCCTTAAGARGCTG - 26160
oW CX*DVTIL®*IETLITFTIOGCCLZEXZKIHIL
_ N G A S KM S CETLJZXTFSYAATLTRSW
- M vV QVURCEPVYVNS®*NTFHMLTP?*ERAG

26161 - GATGTCCTCACCTGCATTTAGGTTAGGTCCAACAACATGCAGACACTTCTTAGCAAGATT - 26220
.p v I TCTI®*UV®RSNUNMOQTTLTLS KII
. M S S PAFRLGE®?TTOCRHFTLARIL
. ¢ P HLHTLSG®*VQQHADTS S * QDY

26221 - ATGTCCAGAAAGCAAACAAGACCCTCCTACTGTAAGAGGGCCATTTAGCTTAATGTAATC - 25280
.M s R K Q TR UP S Y CKZRATI®*LDNUVTI
. ¢ P E S KQDU©P&®?TVRG?PTFSTLM* S
- vV QKANZ KTTLTLTL* EGCHTILA®* CNH

26281 - ATCACTCTCCTTTTGCATGGCACCATTGGTTGCCTTGTTGAGTGCACCTGCTACACCACT - 26340
.1 T L L LHGTTIO GO CILVETZCCT®CYTT
. § L. §s F¢MAPTLVYVATLTLTSA APATT?PEP
. § S P F A WHUHT WILZPOC* VHLILHHHE

26341 - ACCATGTTTCAGGTGTATGTTAGCAGCATTTACAATCACCATAGGATTAGCACTTTGIGC - 26400
.T M F Q VYV S S I YMNHHRTISTILEC
. P CFRCMTILARARTFTTITTIGILATLTCA
. HVeseoseVvVCcC*0QHLGQS®P®*D®*HTF VP

56401 - CTCCTTAACGATGTCAACACATTTAATGGCAACATTGTCAGTAAGTTTTAARTAACCAGT - 26460
L L NDVUNTTFUNGNTIUVSKTF*TTS
. s LT M S THLMATTLSV S F K * PV
. p * R C OQ H I * WQ HCOQ®*V L NDNOQ *

26461 - AAACTGATTAACTGGTTCTTCAGGTGTAGGTTCTGGTTCTGECTCAATCTCTGATTECTC - 26520
¥ L I N W F FRCRTFWFUWLVNL*TLL
. N * L T @S S GVCGSGSsSG s I s DbC S
. T p * L VL QUV * VvV LVILA® QSTILTI®?2Q

96521 - AGTAGTATCATCCAGCCAGTCTTCCTCTTCTTCTTCCTCAACTCGAACTGTTTCAGCTGA - 26580
.s s T I Q PV FLFTFFPFILNSNCTFS >
. vV § S s QS SSsS s SsSs s TRTUVY S AE
. +« Yy HPASULOPILTILTZLZPAOQLETLTFQLR

26581 - GGCACCAAATTCCAGAGGGAGACCTTGATAATCATCCTCTGTACCGTACTCATGTTCACA - 26640
-6 T KF QRETTZLTIIIDLCTVLMEFT
. oA P N SR GRDP * * s 8§ 8 VPY S CSQ
. H QI PEGDTILDNU HZPTZLYRTHUVHR

26641 - GQTTTCATCAATTTCTTCTTCCTCACACTCTGCATCGTCCTCTTCTTCCTCATCTGGAGG - 26700
¢ ® I N FF FLTULCIVLFTFTILTITWR
. v § § I $ 8§ S S HS A SS S S s s s GG
. F HQFULLPHTLEREPTLTLTPHLES®G

26701 - GTAARAGGAACAATACATACGTGATGAAAAGTTTTCTTCACCAGCATCATCAAATAAGTA - 26760
v KG T I HT * * X VF F TSI I K*V
.+ K EO Y I RDEJEKTF S S PAS S5 N K=
. XK R NN T Y V M K S FLHQHHOQTISR

26761 - GAATGTAGCTACACTCCACTCATCAAGATCAATACCCATGTTGGTAAGGAGATCAGRAAC - 26820
.E ¢c S Y T?P?PUL I K INTHYVGIKTETRN
. NV ATTILHS SR STIPMULVRRSETET
. M * L ESTHODGOQTZYU®PC®W®W*GDOQZXIL

26821 - TGGTTGTARAGTCTTCACAACAGCCTCTGCTACAACACATGCAAACTCAGTAACTTCGGT - 26880
WL * 8§ L HNSTLCZYDNTTCTZ XKTZLSNTFGQG
. e c KVFTTASATTIHANSUVTSV
. v vV KS S QOQPLULOQEMSQ@TOQ* L RY
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26881 - ACCGGATTCAACAGTGTAGACAGAGCACTTTTCATTAAGCACTTTGTCAACACGTTCATC - 26940
-T 6 F NS VD R ALTFIIKUHTFUVDNTTFI
- P DSTV * TEHZPFSLSTULSTHRS 8
- R I Q Q CRQSTTV FH™*ATLLC Q H V H Q

26941 - AAGCTCAAATGTGATTCTCACATTCTTGTAACCTTGARACTTCCCAARCAGTATCTTCTCC - 27000
K L KCD S HTI LV TULNTFU®PNJSTITFS
- $s §s NVI1IULTTFTUL®*Z®P*TS STV S S P
- A QM * F S HS CNILETLFPK Q Y L L Q

27001 - AAAGGTTACACCTTTAATTGGTGCACCCCCTTTTAAGCGAAAGACATTGTITGTAGCCAG - 27060
- K ¢ Y T FNWOCT®PUP*2 KDIVCS S Q
- XK vV TPULTIGO AaA2z?®PZPTFEFI KT RIEKTTULTFVAS
- R L HL *» L VHPLULSET&RIHCTL * PV

27061 - TARACCAGGAGACAATGCGCAGTATTGTTCTTTGTCCTTAATCTCTAAGAGCATGAGGCC - 27120
-« T R R QCAUV L FFVILNZL®* EHE A
- X P G DNAOYOCSIL SLI S KSMRBRP
- N Q ETMZERS I VL CP* S L R A * G H

27121 - ATTTACACAGACTGGTGTGCCGACGATAGCTCCATTTGTGAAGCTATCAACGGGCGTCTC - 27180
-I Y TDWGCADUDSSTIOCEA ATIHN G R L
- FTQ TGV P?PTTIMAZPTFUV KTZLST G V S
- L H R L VCRZ RT®* L HL * 8§ Y QR A SR

27181 - GAGTGCTTCGAGTTCACCGTTCTTGAGAACAACCTCCTCAGAGGTAAGTACTGTGTCATG - 27240
- ¢ F EF TV LEJNZ NILZLZRTGTZE KYC vV M
- S A S S 8 P FLRTT S S E VS T v 8 C
- v L RV HR S * E Q PP QR * VL CHYV

27241 - TGAATCACCTTCAAGAAAGGTTACTTCTTTTGGTGCCTTAAGAGGCATGAGTAGTTGCAG - 27300
.+ I T F KX G Y F F WOCUL K®RHE * L Q
- E S P S R KV TS FGATLRGMS s C 8
- ¥N §# L Q ERLLLLV P * EA * VvV V A A

27301 - CTGCTCCTTGCCACGTATACACTGACGGTAAAGTCCCTTGCTTTGAGCGATGAAGACTTC - 27360
-L L L ATYTULTV K S L ATIL S D E D F
- ¢ S L PR I B * R * S P L L * A M K T s
- A P CHV Y TDGEXKV P CFE R * R L H

27361 - ACCTAAGTTGAGTGATCGCAACTTTGCGCCAGCGATAGTGACTTGATCAATGCACATTTC - 27420
-T *» vV E * $ ¢ L Ca s DSDULI N A H F
- p KL SDURNTFAPATILIUWVT?* s M H I S
- L §s * v I ATTULTZ RZGQ® R * * L D Q C T F R

27421 - GAGTGCCTTGTTAACAACATCAATGAAGCATTTTACACAATCCTTGATGTTATCTGAAGC - 27480
- ¢ L VN NI DNZEH®SSTFYTTIILD v I * 8§
. § AL L TTSMZXHTFTOQS L M L § E A
- vV P C * QH¢Q*S I L HNTP * ¢ Y L K Q

27481 - AACCTGTATTTGACCCTTGACGATGTCAAAAACACCTGTAATGAGAAATTTGAGAATCTC - 27540
-y L ¥ L T L DDV KNTZCNE K F E N L
- 7 ¢c I * P L TMS SZXTUPVMZRN L R I 8
- P V FDP* R CQ XHL * * E I *+ E § P

27541 - CCAAGCATCCTTGAGAAATTCAACTCCTGCACTAAGTTTCGCCTCAATCCATTCAAAGAT - 27600
-pPp 8§ I L E X F N S CTZKTFRILTI P F K D
- 9 A S L RN STUPAL S F A S I H S5 K I
- K HP * E I Q L L H * VvV s P @ S5 1 Q R *

27601 - AGGCCTGAGTTTTTCAACAGTAGTGCCCAAAAGATTAGACAACCACTGAGAAGTCTGTTG - 27660
_R P EF F N S S A Q K I ROQP L R S L L
. g L $ F s TV VP XRULDNH x E V C C
- A ¢+ VF Qg *CcpP KD *TTT E XK 8 vV V

27661 - TACAAGACCACCAGTTACATATGCCATAATAATGACACTGTTGGTGAGCAGGTCTGAAGT - 27720
.y KT T S Y I CHNDNDTUVG E Q V * S
- T R P PV T Y AITIMTTLTILUV S R S E V
- Q D H QULHMP *¥ * ¥ H CW * A G L K Y
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27721 - ATAAACCATGGCGTCGACAAGACGTAATGACTGTTCAGAAATACCATCAAGTATGGTGAC - 27780
-I N HG6 VDX T * * L F RNTTI K Y G D
- * T M A S T RRUNUDTGCSETLIUPSSMUVT
- K P WRIRQDVMTV QK Y HQV W * Q

27781 - AGCTGCTCTTTGCAAATCAGGAATTGAGTGGTTTGCTGCATCAAGTGTGCGCGCARAAAT - 27840
-8 ¢ 8 L Q I RN *VVCCUCTII KT CHA ATRIKTIN
- A AL C K S G I EWTFAA AS S VRATIKII
- L L FANJG QELZSGILTLHZGQUVCAZOQIKIL

27841 - TGATCTGATAACACCAGCAGCCTGTGAGGGAAAACCACACAGTGGTGTTARAACTGATCT - 27900
- ¢ DNTSSL * G KTTOQWTC* N * S
- DL I TPAA AUC CETGI XUPHS GGV KTUDL
- I * * H Q Q P VREUNU HTUV VL KTILTIS

27901 - CTGTTGTCCAATGTTCCAAGCACCTTTTACGGGCTTTCCCTTGGTAACTTTATAGTTACC - 27960
-L L § NV PSTPFYGLSLGNT FTIUVT
- ¢ ¢CPMV FOQAZPTFTSGT F?PILVTZL®*LP
- vV VQ CS KHULILRATFZPW* L Y §Y R

27961 - GCAGGACTCAACAATGGTTTTGAAAGACTTGTAATCAAGACTCTTTATAGTGTCAATARA - 28020
-A G L NXNGPFERYULUVIIKTTILYSVNK
- g DS TMUVL XDUL *5s5 RL F I VS I K
- R T Q Q WPF * KT CDNIQDSTL * CQ * R

28021 - GGCACTTGTAGAAGCAGAGAAAGATGCCAAAATGATGGCAACCTCTTCATTCAAATGAAA - 28080
-G T CR S R ERCOQNDGNTULT FTIOGQMK
- AL VEAE KD AZKMMAT S S F K * K
- H L * X QR KMPI K * W QPULHSNEN

28081 - ATCGCCAACAATCTTAATGTTAACACGTTCACGACTCAGTATCTCAAGGAGATCCTCATT - 28140
-1 A NNVNUVNTT FTTTOGQQYUL KZETITILTI
- 8§ P TMULMULTH RS SRILSTI S RRSSF
- R Qg Q ¢C * C * HV HD SV S QGDZPH S

28141 - CAAGGTCTCCACATTGTCACCAGTAATGCCAGTATGGCCTGAGCCAATATCAGCACTACC - 28200
-9 6L H I VTSN ASMA?® AN I § T 8
_ K Vv 8 TL S PVMUPVWPEU®PTISATILA
- R S P HCHOQ®*OCCOQUYOGULS QY Q&H * H

28201 - ACGAGGAACCCAGTAGGCACGCTTATTATAGCAGCCAACATAGGCARACACACAGCCTCC - 28260
-T R NPV GTJL I I AAUNTIGZKUHT A S
- R ¢ T O * ARLUL * QP T A NTQTP P
- EEP S R HA Y Y S S QHRQTHSLQ

28261 - ABAACATCTAGTCCTACCTCCCTTGCGGAGTCGAGTTTCAATGTTTGAGTGGTTGTGATA - 28320
-K T S S P T S L AESST FNUV*» VvV V VI
. K H L VL PPLRSRVY SMZFEWTL*?*
- N I * 8 YL PCGVETF QCLSGTCDN

28321 - ATCTGCAACACTATCCTCAGEGTCCAATCTCTGGGTCTTGACAGGCAGGACATCGCATTTT - 28380
.I ¢ N T ML R SDNTLWVLTGZRTWHF
. s AT L C S GP I SG S * 0 AGHGTI F
- L Q HY AQVQ@SULGULDRZOD M A F §

28381 - CACTACAGCATTAGTAGGTAGGTACCCACATGTAGTAGGTCCTTCAATAACTAAATTTTC - 28440
-H Y S I S R * VPTTCSURSFDNN™*IT1F
- T T AL VY GRYPHUVVGPSITTZKTFS
- L Q H * * vV 6 THMZ* ¥ VvV L Q * L N F Q

28441 - AGTGCCACAATCTTCACAAGTGGCTTTCAGARAGTCGCACGTCTGCCATGRRACTTCATC - 28500
s A T M F T S G F Q KV ARTLUEPE®=*NTFI
- v P Q CSQV AFZRZEKSHUVCHE T 8§ S
- C H N VHEXKWUL S ESRTSADMTZEKTLHE R

28501 - GCAATGATTACATTTCATCAAGGTAGACAAGTGCATATTGTTACACTCCTGTGGAGATGC - 28560
-A M I T F HOQOQGRQVHTIUVTTILTZLWRC
- g * L H F I KV DIKTCTIULULHS ¢ ¢ D A
- N DY I §S R ™*T S 2AaAY CYTU?PVEM Q
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28561 - AACAGGGTACACAGAGCGTATACGCCCCATGAAACCCTCAGTCTTTTTCTTTTCAACACG - 28620
-N RV HRAYTO®PHETTLSULVFULTFNT
- T 6 Y TEURTIURUPMI KPSV FFF S TR
- Q@G T O S VYA AUPSX*NUPOQS ST FSF QHUV

28621 - TGGTTGAATGACTTTGACTTTTGAGTTAAGAGCAAACACAAACTTTGGECATTCCCCTTT ~ 28680
-W L NDF DV F * V KR KHIKTULWATFPF
- ¢ *M TLTTV FETZLIZ RGNUNTUNTFGHSUPL
- vV E * L * L L 8 * EETQTULG I P L *

28681 - GAAAGTGTCAAATTTCTTGGCACTCTTAATTTCGAAGGGTGTCTGGTGCTCGTAGCTCTT - 28740
_.E § V X F L &8 TULUNZV FEGTCULVUL VAL
- KV SN F LALTILTITSZE XSGV WCS * L L
- K ¢ QI §$ WH S * FRRV S GGAUR S S ¥

28741 - ATCAGAGCCCTCACGTGAACCAGGCAATTTCATGCTCATGGTCACGGCAGCAGTAGACACC - 28800
-1 R AL S EPGNV FMULMVTA ARAVYVDT
- 8§ ER SV NQATI S CS W SR QQ * T P
- S A Q * TR OQTFUHAHGEHGSSRUHL

28801 - TCTCTTCGACTCGATGTAATCAAGTTGTTCGGAAAGAGTGCACATTGACTTGCCCGCGCG - 28860
-8 L R LDV I XKL F G K S A H* L AR A
- L F D S M * S s C S ERV HIDILUPATR
- 8 8 TR CNOQUVVURIEKECOCTULTTOCUPRZRUV

28861 - TGCGAGAAAATCTTTGATCCAATCAAGAGGGTACCCATCTGGGCCACAGARATTGTTGTC - 28920
¢ E XK I F DAII K RV ?PIWATETIUVYVY
- AR K S L M O S35 R G Y DP S G P Q K L L 8
- R ENL * C N QEGTHTULGHIZRUDNTCTCR

28921 - GACATAGCGAGTGACTGCACCTCCATTGAGCTCACGAGTGAGTTCACGGAGTGCACCACT - 28980
-p I 2 §$DCTJ SIEULTSETFTET GCTT
. T * RV TA P PUL S 8 RV S8 S R S AUPTIL
- H $ E * L HL H * A HE * V HGV HHC

28981 - GCCATGCTTAGTGTTCCAGTTTTGTTCATAATCTTCAATGEGATCAGTGCCARGCTCGTC - 29040
-A M L S V PV L FITIFNUGTISATZ KTILUV
- P CLVF OQDFOCS *¥ S 8 MG S VP S s 5
- H A * C S S F V HNTILIGQWDIOGQTCOQATRH

29041 - ACCTAAGTCATAAGACTTTAGATCGATGCCATAGCTATGACCACCGGECTCCCTTATTACC - 29100
T *» v I R L * I D A I AMTTSGSTULIT
- P K S * D FRSMZ®P* L * PP A PLULP
- L 8 H K TJIL DU R CHSYDHU RTLUPY YR

29101 - GTTCTTACGAACAAGAACATTGCGGTATGCAATTGGGGTTTCCCCCACATGTGCCACGAG - 29160
-V L T K K N I AV CN WGP FOAHMMWH E
- F L RRRTTULURYA ATIGV VS PTTCGT S
- 8 YEEEHTCGM QLG FURUPHV ARV

29161 - TACTCCCAGTGTTATACCGCTACGACCGTACTGAATGCCGTCCATTTCTGCAACCAGCTC ~ 29220
.Yy 8 0 C Y TATTUVULDNA AVYVHTFTC CNUG QL
- P $ VI PLRPY * M P S I S A T S S
- L PV L Y RYDU RTTETGCRTETFILOQPAOQQ

29221 - AACGACCTTATGGCCGTGATTGGTGCTTAAGGCATCAGAACCGTTTAATGAACACATAGGG - 29280
-N DLV AUV I GAT®*GTIURTT FNZEUHTIG
- T T L W P * L V L K A S ERILMNT * G

. - R P CGRDWO CULZ RUHGQNV YV * * T HTR A

29281 - CTGTTCAAGCTGGGGCAGTACGCCTTTITCCAGCTCTACTAGACCACAAGTGCCATTTTIT - 29340
-L F KL G Q YAVFFQUL Y *TTSATITF
- ¢ 8§ S wWe&§TU©PVFS S8 S STRUPOQV P F L
- vV QAGAVIRTLTF FUZPATLTLUDHIEKTCHTF *

29341 - GAGGTGTTCACGTGCCTCCGATAGGGCCTCTTCCACAGAGTCCCCGAAGCCACGCACTAG - 29400
_EV F T CLUR * G L F HRUV P EA AT H *
- R C 8 R A SDU RASSTESU?PEKUPTRT 8
- gV HV PPI GPLPOQSU?PRSHA ATL A
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29401 - CACGTCTCTAACCTGAAGGACAGGCAAACTGAGTTGGACGTGTGTTTTCTCGTTGACACC - 29460
-H V S NL KDROQTTEULUDUVCZFULVDT
- T $ L T * R TG KL S WTTCUV F S L TP
- R L *P EG QA AUN®*V G RV F S R * H Q
29461 - AAGAACAAGGCTCTCCATCTTACCTTTCGGTCACACCCGGACGAAACCTAGGTATGCTGA - 29520
-K N XA L HL TF R S HU®PDET * VvV C *
- R TR L S I L PF G HTU RTIKUPRYATD
- E Q G § P S Y LS VTUZPGRNDNTILGMTLM
29521 - TGATCGACTGCAACACGGACGAAACCGTAAGCAGTCTGCAGARGAGGGACGAGTTACTCG - 29580
-+ § T A TR T XUP * AV CRRZGT S Y 3
- DR L Q HG RDNU RI KO QS AETETGT RV TR
- I DCNTODETUV S S L Q@ KRDETLTLYV
29581 - TTTCTTGTCAACGACAGTAAAATTTATTATTGITTATACTGCGTAGGTGCACTAGGCATG - 29640
-F L V N D S K I Y Y CLYCVGATLGM
- F L ST TV K F I I VY T AO*VH®*ATC
- $ ¢ Q R O * N L L L F I L RURTZGCTRHA
29641 - CAGCCGAGCGACAGCTACACAGATTTTAARAGTTCGTTTAGAGAACAGATCTACAAGAGAT - 29700
-Q P S DS Y TDTFZXVRLENZ RSTR D
. 8§ R ATATOQI LXK FV * RTDULQETI
- A ERQTLUHZRT F* S S FREZOQTIYKR RS
29701 - CGAGGTTGGTTGGCTTTTCCTGGGTAGGTARAAACCTAATAT - 29742
-R G WL AF PG * V KT * ¥ X
- EV G WL FL GR * K P NI
- R L V & F 8§ WV G KNTL I X
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NOVEL HUMAN VIRUS CAUSING SEVERE
ACUTE RESPIRATORY SYNDROME (SARS)
AND USES THEREOF

[0001] This application claims priority benefit to U.S.
provisional application No. 60/457,031, filed Mar. 24, 2003;
U.S. provisional application No. 60/457,730, filed Mar. 26,
2003; U.S. provisional application No. 60/459,931, filed
Apr. 2, 2003; U.S. provisional application No. 60/460,357,
filed Apr. 3, 2003; U.S. provisional application No. 60/461,
265, filed Apr. 8, 2003; U.S. provisional application No.
60/462.805, filed Apr. 14, 2003; and U.S. provisional appli-
cation No. 60/464,886 filed Apr. 23, 2003, each of which is
incorporated herein by reference in its entirety.

[0002] The instant application contains a lengthy
Sequence Listing which is being concurrently submitted via
triplicate CD-R in lieu of a printed paper copy, and is hereby
incorporated by reference in its entirety. Said CD-R,
recorded on Mar. 16, 2004, are labeled “CRF”, “Copy 1” and
“Copy 27, respectively, and each contains only one identical
1.58 MB file (V9661069.APP).

INTRODUCTION

[0003] The present invention relates to an isolated novel
virus causing Severe Acute Respiratory Syndrome (SARS)
in humans (“hSARS virus”). The hSARS virus is identified
to be morphologically and phylogenetically similar to
known members of Coronaviridae. The present invention
relates to a nucleotide sequence comprising the complete
genomic sequence of the hSARS virus. The invention fur-
ther relates to nucleotide sequences comprising a portion of
the genomic sequence of the hSARS virus. The invention
also relates to the deduced amino acid sequences of the
complete genome of the hSARS virus. 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 hSARS virus, including recom-
binant and chimeric forms of said virus as well as protein
extracts and subunits of said virus.

BACKGROUND OF THE INVENTION

[0004] Recently, there has been an outbreak of atypical
pneumonia in Guangdong province in mainland China.
Between November 2002 and March 2003, there were 792
reported cases with 31 fatalities (WHO. Severe Acute Res-
piratory Syndrome (SARS) Weekly Epidemiol Rec. 2003;
78: 86). In response to this crisis, the Hospital Authority in
Hong Kong has increased the surveillance on patients with
severe atypical pneumonia. In the course of this investiga-
tion, a number of clusters of health care workers with the
disease were identified. In addition, there were clusters of
pneumonia incidents among persons in close contact with
those infected. The disease was unusual in its severity and its
progression in spite of the antibiotic treatment typical for the
bacterial pathogens that are known to be commonly asso-
ciated with atypical pneumonia. The present inventors were
one of the groups involved in the investigation of these
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patients. All tests for identifying commonly recognized
viruses and bacteria were negative in these patients. The
disease was given the acronym Severe Acute Respiratory
Syndrome (“SARS”). The etiologic agent responsible for
this disease was not known until the isolation of hSARS
virus from the SARS patients by the present inventors as
disclosed herein. Namely, the present invention discloses a
novel human virus that has been isolated and identified from
the patients suffering from SARS. The invention is useful in
both clinical and scientific research applications.

SUMMARY OF INVENTION

[0005] The present invention is based upon the inventor’s
isolation and identification of a novel virus causing Severe
Acute Respiratory Syndrome in humans (“hSARS virus”).
The virus was isolated from the patients suffering from
SARS in the recent outbreak of severe atypical pneumonia
in China. The isolated virus is an enveloped, single-stranded
RNA virus of positive polarity which belongs to the order,
Nidovirales, of the family, Coronaviridae. Accordingly, the
invention relates to the isolated hSARS virus that morpho-
logically and phylogenetically relates to known members of
Coronaviridae. In a specific embodiment, the isolated
hSARS virus is that which was deposited with China Center
for Type Culture Collection (CCTCC) on Apr. 2, 2003 and
accorded an accession number, CCTCC-V200303, as
described in Section 7, infra. In another specific embodi-
ment, the invention provides complete genomic sequence of
the hSARS virus. In a preferred embodiment, the virus
comprises a nucleotide sequence of SEQ ID NO:15. 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, 11 and/or 13 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
ID NO:1, a complement thereof or a portion thereof, pref-
erably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200,
300, 350, 400, 450, 500, 550, 600, or more contiguous
nucleotides of the nucleotide sequence of SEQ 1D NO:1, or
a complement thereof. In another specific embodiment, the
present invention provides isolated nucleic acid molecules
comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:11, a complement thereof or a
portion thereof, preferably at least 3, 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, or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:11, 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:13, a complement thereof or a portion thereof,
preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150,
200, 300, 350, 400, 450, 500, 550, 600, 650, 700, or more
contiguous nucleotides of the nucleotide sequence of SEQ
ID NO:13, or a complement thereof. In another specific
embodiment, the present invention provides isolated nucleic
acid molecules comprising or, alternatively, consisting of the
nucleotide sequence of SEQ ID NO:15, a complement
thereof or a portion thereof, preferably 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,
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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:15, or a complement thereof.
Furthermore, 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, 11, 13,
15, 16, 240, 737, 1108, 1590 or 1965 or a complement
thereof. In one embodiment, the invention provides an
isolated nucleic acid molecule which is antisense to the
coding strand of a nucleic acid of the invention. 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, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, or
more contiguous nucleotides of the nuclectide sequence of
SEQ ID NO:1. 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, 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 or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:11, or a complement thereof. In yet
another specific embodiment, the invention provides iso-
lated 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, 300, 350, 400, 450, 500, 550, 600,
650, 700, or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:13, or a complement thereof. In yet
another specific embodiment, the invention provides iso-
lated 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, 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:15, or a complement thereof. The
invention further provides proteins or polypeptides that are
isolated from the hSARS virus, including viral proteins
isolated from cells infected with the virus but not present in
comparable uninfected cells. The invention further provides
proteins or polypeptides of SEQ ID NOS:2, 12 and 14 and
those shown in FIGS. 11 (SEQ ID NOS:17-239, 241-736
and 738-1107) and 12 (1109-1589, 1591-1964, 1966-2470).
The polypeptides or the proteins of the present invention
preferably have a biological activity of the protein (includ-
ing antigenicity and/or immunogenicity) encoded by the
sequence of SEQ ID NO:1, 11, 13, 16, 240, 737, 1108, 1590
or 1965. In 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,
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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 nucle-
otide sequence of SEQ ID NO:15, or a complement thereof.
In other embodiments, the polypeptides or the proteins of the
present invention have a biological activity of the protein
(including antigenicity and/or immunogenicity) of FIGS. 11
(SEQIDNOS:17-239, 241-736 and 738-1107) and 12 (SEQ
ID NOS:1109-1589, 1591-1964 and 1966-2470).

[0006] In one aspect, the invention provides a method for
propagating the hSARS virus in host cells comprising infect-
ing the host cells with the isolated hSARS virus, culturing
the host cells to allow the virus to multiply, and harvesting
the resulting virions. Also provide by the present invention
are host cells that are infected with the hSARS virus. In
another aspect, the invention relates to the use of the isolated
hSARS virus for diagnostic and therapeutic methods. In a
specific embodiment, the invention provides a method of
detecting in a biological sample an antibody immunospecific
for the hSARS virus using the isolated hSARS virus or any
proteins or polypeptides thereof. In another specific embodi-
ment, the invention provides a method of screening for an
antibody which immunospecifically binds and neutralizes
hSARS. Such an antibody is useful for a passive immuni-
zation or immunotherapy of a subject infected with hSARS.

[0007] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the inven-
tion provides nucleic acid molecules which are suitable for
use as primers consisting of or comprising the nucleotide
sequence of SEQ ID NO:1, 11, 13, or 15, a complement
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 hSARS nucleic acid, including, but not limited to,
as PCR primers, Reverse Transcriptase primers, probes for
Southern analysis or other nucleic acid hybridization analy-
sis for the detection of hSARS nucleic acids, e.g., consisting
of or comprising the nucleotide sequence of SEQ ID NO:1,
11, 13, or 15, a complement thereof, or a portion thereof. The
invention further encompasses chimeric or recombinant
viruses encoded in whole or in part by said nucleotide
sequences.

[0008] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1, 11, 13, 16, 240, 737,
1108, 1590 or 1965, or a fragment thereof, or encoded by a
nucleic acid comprising a nucleotide sequence that hybrid-
izes under stringent conditions to the nucleotide sequence of
SEQ ID NO:1, 11, or 13, and/or any hSARS epitope, having
one or more biological activities of a polypeptide of the
invention. The invention further provides antibodies that
specifically bind polypeptides of the invention encoded by
the nucleotide sequence of SEQ ID NO:15 or a complement
thereof, or a fragment thereof. These polypeptides include
those shown in FIGS. 11 (SEQ ID NOS:17-239, 241-736
and 738-1107) and 12 (SEQ ID NOS:1109-1589, 1591-1964
and 1966-2470). The invention further provides antibodies
that specifically bind polypeptides of the invention encoded
by a nucleic acid comprising a nucleotide sequence that
hybridizes under stringent conditions to the nucleotide
sequence of SEQ ID NO:15, and/or any hSARS epitope,
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having one or more biological activities of a polypeptide of
the invention. 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, 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 polypeptide of the invention.

[0009] In one embodiment, the invention provides meth-
ods for detecting the presence, activity or expression of the
hSARS virus 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 hSARS virus 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 expres-
sion of the hSARS virus. In a specific embodiment, the
detecting agents are the antibodies or rucleic acid molecules
of the present invention. Antibodies of the invention may
also be used to treat SARS.

[0010] In another embodiment, the invention provides
vaccine preparations, comprising the hSARS virus, includ-
ing recombinant and chimeric forms of said virus, or protein
subunits of the virus. In a specific embodiment, the vaccine
preparations of the present invention comprise live but
attenuated hSARS virus with or without adjuvants. In
another specific embodiment, the vaccine preparations of the
invention comprise an inactivated or killed hSARS virus.
Such attenuated or inactivated viruses may be prepared by a
series of passages of the virus through the host cells or by
preparing recombinant or chimeric forms of virus. Accord-
ingly, the present invention further provides methods of
preparing recombinant or chimeric forms of hSARS. In
another specific invention, the vaccine preparations of the
present invention comprise a nucleic acid or fragment of the
hSARS virus, e.g., the virus having accession no. CCTCC-
V200303, or nucleic acid molecules having the sequence of
SEQ ID NO.1, 11, 13, or 15, 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 hSARS virus, for example,
of deposit accession no. CCTCC-V200303. In a specific
embodiment, the vaccine preparations comprise a polypep-
tide of the invention encoded by the nucleotide sequence of
SEQ ID NO:1, 11, 13, 16, 240, 737, 1108, 1590 or 1965, or
a fragment thereof. In a specific embodiment, the vaccine
preparations comprise polypeptides of the invention as
shown in FIGS. 11 (SEQ ID NOS:17-239, 241-736 and
738-1107) and 12 (SEQ ID NOS:1109-1589, 1591-1964 and
1966-2470) or encoded by the nucleotide sequence of SEQ
ID NO:15, or a fragment thereof. Furthermore, the present
invention provides methods for treating, ameliorating, man-
aging or preventing SARS by administering the vaccine
preparations or antibodies of the present invention alone or
in combination with adjuvants, or other pharmaceutically
acceptable excipients.

[0011] In another aspect, the present invention provides
pharmaceutical compositions conprising anti-viral agents of
the present invention and a pharmaceutically acceptable
carrier. In a specific embodiment, the anti-viral agent of the
invention is an antibody that immunospecifically binds
hSARS virus or any hSARS epitope. In another specific
embodiment, the anti-viral agent is a polypeptide or protein
of the present invention or nucleic acid molecule of the
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invention. The invention also provides kits containing a
pharmaceutical composition of the present invention.

3.1 Definitions

[0012] 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 ID NO:1, 11, 13 or 15, or a
fragment thereof, and does not non-specifically bind to other
polypeptides. An antibody or a fragment thereof that immu-
nospecifically 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 antibody or a fragment thereof that immuno-
specifically binds to the polypeptide of the invention, can be
identified by, for example, immunoassays or other tech-
niques known to those skilled in the art.

[0013] An “isolated” or “purified” peptide or protein is
substantially free of cellular material or other contaminating
proteins 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
“substantially free of cellular material” includes prepara-
tions 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 polypeptide/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/pro-
tein is produced by chemical synthesis, it is preferably
substantially free of chemical precursors or other chemicals,
1.e., it is separated from chemical precursors or other chemi-
cals which are involved in the synthesis of the protein.
Accordingly, 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
purified.

[0014] 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
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.

[0015] The term “portion” or “fragment” as used herein
refers to a fragment of a nucleic acid molecule containing at
least about 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950,
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1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 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
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, 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.

[0016] The term “having a biological activity of the pro-
tein” or “having biological activities of the polypeptides of
the invention” refers to the characteristics of the polypep-
tides 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, 11, 13, 15, 16, 240, 737, 1108,
1590 or 1965. Such commonbiological activities of the
polvpeptides of the invention include antigenicity and
immunogenicity.

[0017] The term “under stringent condition” refers to
hybridization and washing conditions under which nucle-
otide 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 hybrid-
ization 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 Biology, 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 hybridization in 6x sodium chloride/sodium citrate (SSC),
0.5% SDS at about 68° C. followed by one or more washes
in 2x SSC, 0.5% SDS at room temperature. Another pre-
ferred, non-limiting example of stringent hybridization con-
ditions 1s hybridization in 6x SSC at about 45° C. followed
by one or more washes in 0.2x SSC, 0.1% SDS at about
50-65° C.

[0018] The term “variant” as used herein refers either to a
naturally occurring genetic mutant of hSARS or a recom-
binantly prepared variation of hRSARS each of which contain
one or more mutations in its genome compared to the
hSARS of CCTCC-V200303. 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.

DESCRIPTION OF THE FIGURES

[0019] FIG. 1 shows a partial DNA sequence (SEQ ID
NO:1) and its deduced amino acid sequence (SEQ 1D NO:2)
obtained from the SARS virus that has 57% homology to the
RNA-dependent RNA polymerase protein of known Coro-

naviruses.

Mar. 20, 2008

[0020] FIG. 2 shows an electron micrograph of the novel
hSARS virus that has similar morphological characteristics
of coronaviruses.

[0021] FIG. 3 shows an immunofluorescent staining for
IgG antibodies that are specifically bound to the FrHK-4
cells infected with the novel human respiratory virus of
Coronaviridae.

[0022] FIG. 4 shows an electron micrograph of ultra-
centrifuged deposit of hSARS virus that was grown in the
cell culture and negatively stained with 3% potassium
phospho-tungstate at pH 7.0.

[0023] FIG. 5A shows a thin-section electron micrograph
of lung biopsy of a patient with SARS; and FIG. 5B shows
a thin section electron micrograph of hSARS-infected cells.
[0024] FIG. 6 shows the result of phylogenetic analysis for
the partial protein sequence (215 amino acids; SEQ ID
NO:2) of the hSARS virus (GenBank accession number
AY268070). The phylogenetic tree is constructed by the
neighbor-jointing method. The horizontal-line distance rep-
resents the number of sites at which the two sequences
compared are different. Bootstrap values are deducted from
500 replicates.

[0025] FIG. 7A shows an amplification plot of fluores-
cence intensity against the PCR cycle in a real-time quan-
titative PCR assay that can detect a hSARS virus in samples
quantitatively. The copy numbers of input plasmid DNA in
the reactions are indicated. The X-axis denotes the cycle
number of a quantitative PCR assay and the Y-axis denotes
the fluorescence intensity (FI) over the backgroud. FIG. 7B
shows the result of a melting curve analysis of PCR products
from clinical samples. Signals from positive (+ve) samples,
negative (-ve) samples and water control (water) are indi-
cated. The X-axis denotes the temperature (° C.) and the
Y-axis denotes the fluorescence intensity (F1) over the
background.

[0026] FIG. 8 shows another partial DNA sequence (SEQ
ID NO:11) and its deduced amino acid sequence (SEQ ID
NO:12) obtained from the SARS virus.

[0027] FIG. 9 shows yet another partial DNA sequence
(SEQID NO:13) and its deduced amino acid sequence (SEQ
ID NO:14) obtained from the SARS virus.

[0028] FIG. 10 shows the entire genomic DNA sequence
(SEQ ID NO:15) of the SARS virus.

[0029] FIG. 11 shows the deduced amino acid sequences
obtained from SEQ ID NO:15 in three frames (see SEQ ID
NOS:16, 240 and 737). An asterisk (*) indicates a stop
codon which marks the end of a peptide. The first-frame
amino acid sequences: SEQ ID NOS:17-239; the second-
frame amino acid sequences: SEQ ID NOS:241-736; and the
third-frame amino acid sequences: SEQ 1D NO:738-1107.

[0030] FIG. 12 shows the deduced amino acid sequences
obtained from the complement of SEQ ID NO:15 in three
frames (see SEQ ID NOS:1108, 1590 and 1965). An asterisk
(*) indicates a stop codon which marks the end of a peptide.
The first-frame amino acid sequences: SEQ 1D NOS:1109-
1589; the second-frame amino acid sequences: SEQ ID
NOS:1591-1964; and the third-frame amino acid sequences:
SEQ ID NO:1966-2470.

DETAILED DESCRIPTION OF THE
INVENTION

[0031] The present invention relates to the isolated hRSARS
virus that morphologically and phylogenetically relates to
known Coronaviruses. In a specific embodiment, the iso-
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lated hSARS virus is that of CCTCC-V200303. In another
specific embodiment, the virus comprises a nucleotide
sequence of SEQ ID NO:1, 11, 13, and/or 15. In a specific
embodiment, the present invention provides isolated nucleic
acid molecules of the hSARS virus, comprising, or, alter-
natively, consisting of the nucleotide sequence of SEQ ID
NO:1, 11, 13, and/or 15, a complement thereof or a portion
thereof. In another specific embodiment, the invention pro-
vides 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, 11, 13, or
15, or specific genes of known member of Coronaviridae, or
a complement thereof. In another specific embodiment, the
invention provides 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, 23, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, or
more contiguous nucleotides of the nucleotide sequence of
SEQ ID NO:1, or a complement thereof. In another specific
embodiment, the invention provides isolated polypeptides or
proteins that are encoded by a nucleic acid molecule com-
prising a nucleotide sequence that is at least about 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, or more contiguous nucleotides
of the nucleotide sequence of SEQ ID NO:11, 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 a nucleotide
sequence that is at least about 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650,
700, or more contignous nucleotides of the nucleotide
sequence of SEQ ID NO:13, or a complement thereof. In yet
another specific embodiment, the invention provides iso-
lated 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, 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 nuclectides of the nucleotide
sequence of SEQ ID NO:15, or a complement thereof. The
polypeptides include those shown in FIGS. 11 (SEQ ID
NOS:17-239, 241-736 and 738-1107) and 12 (SEQ ID
NOS:1109-1589, 1591-1964 and 1966-2470). The polypep-
tides or the proteins of the present invention preferably have
one or more biological activities of the proteins encoded by
the sequence of SEQ ID NO:1, 11, 13, 15, or the native viral
proteins containing the amino acid sequences encoded by
the sequence of SEQ ID NO:1, 11, 13, or 15, or those shown
in FIGS. 11 (SEQ ID NOS:17-239, 241-736 and 738-1107)
and 12 (SEQ ID NOS:1109-1589, 1591-1964 and 1966-
2470).

[0032] The present invention also relates to a method for
propagating the hSARS virus in host cells.

[0033] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the inven-
tion provides the entire nucleotide sequence of hSARS
virus, CCTCC-V200303, SEQ ID NO:15, or fragments, or
complement thereof. Furthermore, the present invention
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relates to a nucleic acid molecule that hybridizes any portion
of the genome of the hSARS virus, CCTCC-V200303, SEQ
ID NO:15, 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 SEQ ID NO:1, 11,
13, or 15, or a complement thereof, or a portion thereof. In
a non-limiting embodiment, the invention provides the prim-
ers consisting of or comprising the nucleotide sequence of
SEQ ID NOS:3 and/or 4. In another specific embodiment,
the invention provides 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, 11, 13, or 15, a complement thereof, or a portion
thereof. The invention further encompasses chimeric or
recombinant viruses or viral proteins encoded by said nucle-
otide sequences.

[0034] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ 1D NO:1, 11, 13, 16, 240, 737,
1108, 1590 or 1965, or a fragment thereof, or any hSARS
epitope. The invention further provides antibodies that spe-
cifically bind the polypeptides of the invention encoded by
the nucleotide sequence of SEQ ID NO:15, or a fragment
thereof, or any hSARS epitope. 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.

[0035] In one embodiment, the invention provides meth-
ods for detecting the presence, activity or expression of the
hSARS virus of the invention in a biological material, such
as cells, blood, saliva, urine, sputum, nasopharyngeal aspi-
rates, and so forth. The presence of the hSARS virus in a
sample can be determined by contacting the biological
material with an agent which can detect directly or indirectly
the presence of the hSARS virus. In a specific embodiment,
the detection agents are the antibodies of the present inven-
tion. In another embodiment, the detection agent is a nucleic
acid of the present invention.

[0036] In another embodiment, the invention provides
vaccine preparations comprising the hSARS virus, including
recombinant and chimeric forms of said virus, or subunits of
the virus. In a specific embodiment, the vaccine preparations
comprise live but attenuated hSARS virus with or without
pharmaceutically acceptable carriers, including adjuvants.
In another specific embodiment, the vaccine preparations
comprise an inactivated or killed hSARS virus with or
without pharmaceutically acceptable carriers, including
adjuvants.

[0037] The present invention further provides methods of
preparing recombinant or chimeric forms of hSARS. In
another specific invention, 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, 11, 13, and/or, 15, 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, 11, 13, 16, 240,
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737, 1108, 1590 and/or 1965, or a fragment thereof. In
another embodiment, the invention provides vaccine prepa-
rations comprising one or more polypeptides of the inven-
tion encoded by a nucleotide sequence comprising or con-
sisting of the nucleotide sequence of SEQ ID NO:15, or a
fragment thereof. Furthermore, the present invention pro-
vides methods for treating, ameliorating, managing, or pre-
venting SARS by administering the vaccine preparations or
antibodies of the present invention alone or in combination
with antivirals [e.g., amantadine, rimantadine, gancyclovir,
acyclovir, ribavirin, penciclovir, oseltamivir, foscamet
zidovudine (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 glucocorticoid, antibiotics, analgesics, bronchodialaters,
or other treatments for respiratory and/or viral infections.
[0038] Furthermore, the present invention provides phar-
maceutical 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.

[0039] In another aspect, the present invention provides
methods for screening anti-viral agents that inhibit the
infectivity or replication of hSARS virus or variants thereof.

5.1 Recombinant and Chimetic hRSARS Viruses

[0040] The present invention encompasses recombinant or
chimeric viruses encoded by viral vectors derived from the
genome of hSARS virus or natural variants thereof. In a
specific embodiment, a recombinant virus is one derived
from the hSARS virus of deposit accession no. CCTCC-
V200303. In a specific embodiment, the virus has a nucle-
otide sequence of SEQ ID NO:15. In another specific
embodiment, a recombinant virus is one derived from a
natural variant of hSARS virus. A natural variant of hSARS
has a sequence that is different from the genomic sequence
(SEQ ID NO:15) of the hSARS virus, CCTCC-V200303,
due to one or more naturally occurred mutations, including,
but not limited to, point mutations, rearrangements, inser-
tions, deletions etc., 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 hSARS virus, CCTCC-V200303, is one
that contains a nucleic acid sequence that encodes at least a
part of one ORF of the hSARS virus. In a specific embodi-
ment, the ORF comprises or consists of a nucleotide
sequence of SEQ ID NO:1, 11 or 13, or a fragment thereof.
In a specific embodiment, there are more than one ORF
within the nucleotide sequence of SEQ ID NO:15 or a
complement thereof, as shown in FIGS. 11 (SEQ 1D NOS:
16, 240 and 737) and 12 (SEQ ID NOS:1108, 1590 and
1965), or a fragment thereof. In another embodiment, the
polypeptide encoded by the ORF comprises or consists of an
amino acid sequence of SEQ ID NO:2, 12, or 14, or a
fragment thereof, or shown in FIGS. 11 (SEQ ID NOS:17-
239, 241-736 and 738-1107) and 12 (SEQ 1D NOS:1109-
1589, 1591-1964 and 1966-2470), or a fragment thereof. In
accordance with the present invention these viral vectors
may or may not include nucleic acids that are non-native to
the viral genome.

[0041] Inanother specific embodiment, a chimeric virus of
the invention is a recombinant hSARS virus which further
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comprises a heterologous nucleotide sequence. In accor-
dance 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.

[0042] 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 hSARS virus. In
particular, the chimeric virus is encoded by nucleotide
sequences that encode antigenic polypeptides derived from
different strains or variants of hSARS virus.

[0043] A chimeric virus may be of particular use for the
generation 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, J. 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 hSARS virus expressing one
or more proteins of variants of hRSARS virus, or vice versa,
will protect a subject vaccinated with such vector against
infections by both the native hSARS 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. (See, PCT WO 02/057302, at pp. 6
and 23, incorporated by reference herein).

[0044] 1In accordance with the present invention the het-
erologous sequence to be incorporated into the viral vectors
encoding the recombinant or chimeric viruses of the inven-
tion include sequences obtained or derived from different
strains or variants of hSARS.

[0045] In certain embodiments, the chimeric or recombi-
nant viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more sequences,
intergenic 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
vector.

[0046] 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. If the subject is human, then an attenuated
hSARS virus can be used to provide the antigenic sequences.

[0047] In accordance with the present invention, the viral
vectors can be engineered to provide antigenic sequences
which confer protection against infection by the hSARS 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.
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[0048] The expression products and/or recombinant or
chimeric virions obtained in accordance with the invention
may 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 hSARS virus and variants thereof.

[0049] 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 hSARS genes
to contain foreign sequences in their respective external
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.

[0050] Thus, the present invention relates to the use of
viral vectors and recombinant or chimeric viruses to formu-
late vaccines against a broad range of viruses and/or anti-
gens. The present invention also encompasses recombinant
viruses comprising a viral vector derived from the hSARS or
variants thereof which contains sequences which result in a
virus having a phenotype more suitable for use in vaccine
formulations, e.g., attenuated phenotype or enhanced anti-
genicity. The mutations and modifications can be in coding
regions, in intergenic regions and in the leader and trailer
sequences of the virus.

[0051] 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
hSARS virus are generated in prokaryotic cells for the
expression of the components in relevant cell types (bacte-
ria, insect cells, eukaryotic cells). Plasmid or viral vectors
containing full-length or partial copies of the hSARS
genome will be generated in prokaryotic cells for the expres-
sion 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 generation of attenuated viruses. In addi-
tion, the present invention provides a host cell infected with
hSARS virus, for example, of deposit no. CCTCC-
V200303.

[0052] Infectious copies of hSARS (being wild type,
attenuated, replication-defective or chimeric) can be pro-
duced upon co-expression of the polymerase components
according to the state-of-the-art technologies described
above.

[0053] In addition, eukaryotic cells, transiently or stably
expressing one or more full-length or partial hSARS pro-
teins can be used. Such cells can be made by transfection
(proteins 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.

[0054] The viral vectors and chimeric viruses of the
present invention may be used to modulate a subject’s
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immune system by stimulating a humoral immune response,
a cellular 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

[0055] In a preferred embodiment, the invention provides
a proteinaceous molecule or hSARS virus specific viral
protein or functional fragment thereof encoded by a nucleic
acid according to the invention. Useful proteinaceous mol-
ecules are for example derived from any of the genes or
genomic fragments derivable from the virus according to the
invention, including envelop protein (E protein), integral
membrane protein (M protein), spike protein (S protein),
nucleocapsid protein (N protein), hemaglutinin 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, 11, 13, or 15, or as shown in FIG.
11 (SEQ ID NOS:17-239, 241-736 and 738-1107) and 12
(SEQ ID NOS:1109-1589, 1591-1964 and 1966-2470), 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 sub-
stances that are encoded by recombinant nucleic acid frag-
ments of the hSARS genome, of course preferred are those
that are within the preferred bounds and metes of ORFs, in
particular, for eliciting hSARS 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).

[0056] The invention provides vaccine formulations for
the prevention and treatment of infections with hSARS
virus. In certain embodiments, the vaccine of the invention
comprises recombinant and chimeric viruses of the hRSARS
virus. In certain embodiments, the virus is attenuated.
[0057] In another embodiment of this aspect of the inven-
tion, inactivated vaccine formulations may be prepared
using conventional techniques to “’kill” the chimeric viruses.
Inactivated vaccines are “dead” in the sense that their
infectivity has been destroyed. Ideally, the infectivity of the
virus is destroyed without affecting its immunogenicity. In
order to prepare inactivated vaccines, the chimeric virus may
be grown in cell culture or in the allantois of the chick
embryo, purified by zonal ultracentrifugation, inactivated by
formaldehyde or B-propiolactone, and pooled. The resulting
vaccine is usually inoculated intramuscularly.

[0058] Inactivated viruses may be formulated with a suit-
able adjuvant in order to enhance the immunological
response. Such adjuvants may include but are not limited to
mineral gels, e.g., aluminum hydroxide; surface active sub-
stances such as lysolecithin, pluronic polyols, polyanions;
peptides; oil emulsions; and potentially useful human adju-
vants such as BCG and Corynebacterium parvum.

[0059] In another aspect, the present invention also pro-
vides DNA vaccine formulations comprising a nucleic acid
or fragment of the hSARS virus, e.g., the virus having
accession no. CCTCC-V200303, or nucleic acid molecules
having the sequence of SEQ ID NO:1, 11, 13, or 15, or a
fragment thereof. In another specific embodiment, the DNA
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vaccine formulations of the present invention comprises a
nucleic acid or fragment thereof encoding the antibodies
which immunospecifically binds hSARS viruses. In DNA
vaccine formulations, a vaccine DNA comprises a viral
vector, such as that derived from the hSARS virus, bacterial
plasmid, or other expression vector, bearing an insert com-
prising a nucleic acid molecule of the present invention
operably linked to one or more control elements, thereby
allowing expression of the vaccinating proteins encoded by
said nucleic acid molecule in a vaccinated subject. Such
vectors can be prepared by recombinant DNA technology as
recombinant or chimeric viral vectors carrying a nucleic acid
molecule of the present invention (see also Section 5.1 ,
supra).

[0060] Various heterologous vectors are described for
DNA vaccinations against viral infections. For example, the
vectors described in the following references may be used to
express hSARS 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 surface
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 imniune responses
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, J. 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. US4 91:9866-
9870; Doolan, D. L. et al,, 1996, Circumventing genetic
restriction of protection against malaria with multigene
DNA immunization: CD8+T cell-interferon 8, and nitric
oxide-dependent immunity, J. FExper Med., 1183:1739-
1746).

[0061] Many methods may be used to introduce the vac-
cine formulations described above. These include, but are
not limited to, oral, intradermal, intramuscular, intraperito-
neal, intravenous, subcutaneous, and intranasal routes. Alter-
natively, 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;
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Raz, E., 1994, Intradermal gene immunization: The possible
role of DNA uptake in the induction of cellular immunity to
viruses, ¢. Natl. Acd. Sci. US4 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 strategies, Semi-
nars in Immunology 9(5):269-270; and Robinson, H. L. et
al., 1997, DNA vaccines, Seminars in Immunology 9(5):271-
283.

5.3 Attenuation of hSARS Virus or Variants Thereof

[0062] The hSARS virus or variants thereof of the inven-
tion can be genetically engineered to exhibit an attenuated
phenotype. In particular, the viruses of the invention exhibit
an attenuated phenotype in a subject to which the virus is
administered as a vaccine. Attenuation can be achieved by
any method known to a skilled artisan. Without being bound
by theory, the attenuated phenotype of the viruses of the
invention can be caused, e.g., by using a virus that naturally
does not replicate well in an intended host species, for
example, by reduced replication of the viral genome, by
reduced ability of the virus to infect a host cell, or by
reduced ability of the viral proteins to assemble to an
infectious viral particle relative to the wild type strain of the
virus.

[0063] The attenuated phenotypes of hSARS virus or
variants thereof can be tested by any method known to the
artisan. A candidate virus can, for example, be tested for its
ability to infect a host or for the rate of replication in a cell
culture system. In certain embodiments, growth curves at
different temperatures are used to test the attenuated phe-
notype of the virus. For example, an attenuated virus is able
to grow at 35° C., but not at 39° C. or 40° C. In certain
embodiments, different cell lines can be used to evaluate the
attenuated phenotype of the virus. For example, an attenu-
ated virus may only be able to grow in monkey cell lines but
not the human cell lines, or the achievable virus titers in
different cell lines are different for the attenuated virus. In
certain embodiments, viral replication in the respiratory tract
of a small animal model, including but not limited to,
hamsters, cotton rats, mice and guinea pigs, is used to
evaluate the attenuated phenotypes of the virus. In other
embodiments, the immune response induced by the virus,
including but not limited to, the antibody titers (e.g., assayed
by plaque reduction neutralization assay or ELISA) is used
to evaluate the attenuated phenotypes of the virus. In a
specific embodiment, the plaque reduction neutralization
assay or ELISA is carried out at a low dose. In certain
embodiments, the ability of the hSARS virus to elicit
pathological symptoms in an animal model can be tested. A
reduced ability of the virus to elicit pathological symptoms
in an animal model system is indicative of its attenuated
phenotype. In a specific embodiment. the candidate viruses
are tested in a monkey model for nasal infection, indicated
by mucous production.

[0064] The viruses of the invention can be attenuated such
that one or more of the functional characteristics of the virus
are impaired. In certain embodiments, attenuation is mea-
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sured in comparison to the wild type strain of the virus from
which the attenuated virus is derived. In other embodiments,
attenuation is determined by comparing the growth of an
attenuated virus in different host systems. Thus, for a non-
limiting example, hRSARS virus or a variant thereof is said to
be attenuated when grown in a human host if the growth of
the hSARS or variant thereof in the human host is reduced
compared to the non-attenuated hSARS or variant thereof.
[0065] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host, is capable of
replicating in a host such that infectious viral particles are
produced. In comparison to the wild type strain, however,
the attenuated strain grows to lower titers or grows more
slowly. Any technique known to the skilled artisan can be
used to determine the growth curve of the attenuated virus
and compare it to the growth curve of the wild type virus.
[0066] In certain embodiments, the attenuated virus of the
invention (e.g., a recombinant or chimeric hSARS) cannot
replicate in human cells as well as the wild type virus (e.g.,
wild type hSARS) does. However, the attenuated virus can
replicate well in a cell line that lack interferon functions,
such as Vero cells.

[0067] In other embodiments, the attenuated virus of the
invention is capable of infecting a host, of replicating in the
host, and of causing proteins of the virus of the invention to
be inserted into the cytoplasmic membrane, but the attenu-
ated virus does not cause the host to produce new infectious
viral particles. In certain embodiments, the attenuated virus
infects the host, replicates in the host, and causes viral
proteins to be inserted in the cytoplasmic membrane of the
host with the same efliciency as the wild type hSARS. In
other embodiments, the ability of the attenuated virus to
cause viral proteins to be inserted into the cytoplasmic
membrane into the host cell is reduced compared to the wild
type virus. In certain embodiments, the ability of the attenu-
ated hSARS virus to replicate in the host is reduced com-
pared to the wild type virus. Any technique known to the
skilled artisan can be used to determine whether a virus is
capable of infecting a mammalian cell, of replicating within
the host, and of causing viral proteins to be inserted into the
cytoplasmic membrane of the host.

[0068] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host. In contrast to the
wild type hSARS, however, the attenuated hSARS cannot be
replicated in the host. In a specific embodiment, the attenu-
ated hSARS virus can infect a host and can cause the host
to insert viral proteins in its cytoplasmic membranes, but the
attenuated virus is incapable of being replicated in the host.
Any method known to the skilled artisan can be used to test
whether the attenuated hSARS has infected the host and has
caused the host to insert viral proteins in its cytoplasmic
membranes.

[0069] In certain embodiments, the ability of the attenu-
ated virus to infect a host is reduced compared to the ability
of the wild type virus to infect the same host. Any technique
known to the skilled artisan can be used to determine
whether a virus is capable of infecting a host.

[0070] In certain embodiments, mutations (e.g., missense
mutations) are introduced into the genome of the virus, for
example, into the sequence of SEQ ID NO:1, 11, 13, or 15,
or to generate a virus with an attenuated phenotype. Muta-
tions (e.g., missense mutations) can be introduced into the
structural genes and/or regulatory genes of the hSARS.
Mutations can be additions, substitutions, deletions, or com-
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binations thereof. Such variant of hSARS can be screened
for a predicted functionality, such as infectivity, replication
ability, protein synthesis ability, assembling ability, as well
as cytopathic effect in cell cultures. In a specific embodi-
ment, the missense mutation is a cold-sensitive mutation. In
another embodiment, the missense mutation is a heat-sen-
sitive mutation. In another embodiment, the missense muta-
tion prevents a normal processing or cleavage of the viral
proteins.

[0071] In other embodiments, deletions are introduced
into the genome of the hSARS virus, which result in the
attenuation of the virus.

[0072] In certain embodiments, attenuation of the virus is
achieved by replacing a gene of the wild type virus with a
gene of a virus of a different species, of a different subgroup,
or of a different variant. In another aspect, attenuation of the
virus is achieved by replacing one or more specific domains
of a protein of the wild type virus with domains derived from
the corresponding protein of a virus of a different species. In
certain other embodiments, attenuation of the virus is
achieved by deleting one or more specific domains of a
protein of the wild type virus.

[0073] When a live attenuated vaccine is used, its safety
must also be considered. The vaccine must not cause dis-
ease. Any techniques known in the art that can make a
vaccine safe may be used in the present invention. In
addition to attenuation techniques, other techniques may be
used. One non-limiting example is to use a soluble heter-
ologous gene that cannot be incorporated into the virion
membrane. For example, a single copy of the soluble version
of a viral transmembrane protein lacking the transmembrane
and cytosolic domains thereof, can be used.

[0074] Various assays can be used to test the safety of a
vaccine. For example, sucrose gradients and neutralization
assays can be used to test the safety. A sucrose gradient assay
can be used to determine whether a heterologous protein is
inserted in a virion. If the heterologous protein is inserted in
the virion, the virion should be tested for its ability to cause
symptoms in an appropriate animal model since the virus
may have acquired new, possibly pathological, properties.

5.4 Adjuvants and Carrier Molecules

[0075] hSARS-associated antigens are administered with
one or more adjuvants. In one embodiment, the hSARS-
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.

[0076] Inanother embodiment, hSARS-associated antigen
1s 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),
interfereon-y interlevkin-13 (IL-1p), 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-I-
alanyl-D-isoglutaminyl-1-alanine-2-(1'-2'-dipalmitoyl-sn-
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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.

[0077] 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
Adjuvant, squalene or squalane oil-in-water adjuvant for-
mulations, such as SAF and MF59, e.g., prepared with
block-copolymers, such as L-121 (polyoxypropylene/poly-
oxyetheylene) sold under the trademark PLURONIC L-121,
Liposomes, Virosomes, cochleates, and immune stinulating
complex, which is sold under the trademark ISCOM.

[0078] 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) micropar-
ticles, polymers that self-associate into particulates (polox-
amer particles), soluble polymers (polyphosphazenes), and
virus-like particles (VLPs) such as recombinant protein
particulates, e.g., hepatitis B surface antigen (HbsAg).

[0079] 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
Vibrio cholerae, mutant toxins (e.g., LTK63 and LTR72),
microparticles, and polymerized liposomes.

[0080] In other embodiments, any of the above classes of
adjuvants 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 hRSARS-associated antigens of the invention
include liposomes containing immunostimulatory protein,
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).

[0081] The effectiveness of an adjuvant may be deter-
mined by measuring the induction of antibodies directed
against an immunogenic polypeptide containing a hSARS
polypeptide epitope, the antibodies resulting from adminis-
tration of this polypeptide in vaccines which are also com-
prised of the various adjuvants.

[0082] The polypeptides may be formulated into the vac-
cine 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 phos-
phoric acids, or organic acids such as acetic, oxalic, tartaric,
maleic, and the like. Salts formed with free carboxyl groups
may also be derived from inorganic bases, such as, for
example, sodium potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine,
trimethylamine, 2-ethylamino ethanol, histidine, procaine
and the like.
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[0083] The vaccines of the invention may be multivalent
or univalent. Multivalent vaccines are made from recombi-
nant viruses that direct the expression of more than one
antigen.

[0084] Many methods may be used to introduce the vac-
cine 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).

[0085] 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.

5.5 Preparation of Antibodies

[0086] Antibodies which specifically recognize a polypep-
tide of the invention, such as, but not limited to, polypep-
tides comprising the sequence of SEQ ID NO:2, 12, and 14,
and polypeptides as shown in FIG. 11 (SEQ ID NOS:17-
239, 241-736 and 738-1107) and 12 (SEQ ID NOS:1109-
1589, 1591-1964 and 1966-2470), or hSARS epitope or
antigen-binding fragments 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 immunospe-
cifically binds hSARS epitope, or a fragment thereof, can be
used for various in vitro detection assays, including enzyme-
linked immunosorbent assays (ELISA), radioimmunoas-
says, Western blot, etc., for the detection of a polypeptide of
the invention or, preferably, hSARS, in samples, for
example, a biological material, including cells, cell culture
media (e.g., bacterial cell culture media, mammalian cell
culture media, insect cell culture media, yeast cell culture
media, etc.), blood, plasma, serum, tissues, sputum,
naseopharyngeal aspirates, etc.

[0087] Antibodies specific for a polypeptide of the inven-
tion or any epitope of hSARS may be generated by any
suitable method known in the art. Polyclonal antibodies to
an antigen-of-interest, for example, the hSARS virus from
deposit no. CCTCC-V200303, or comprises a nucleotide
sequence of SEQ ID NO:15, 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 pro-
duction of antisera containing polyclonal antibodies specific
for the antigen. Various adjuvants may be used to increase
the imnunological 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, polyanions, peptides, oil emulsions, key-
hole limpet hemocyanins, dinitrophenol, and potentially
usefuil adjuvants for humans such as BCG (Bacille Calmette-
Guerin) and Corynebacterium parvum. Such adjuvants are
also well known in the art.

[0088] 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 anti-
bodies can be produced using hybridoma techniques includ-
ing those known in the art and taught, for example, in
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Harlow et al., Antibodies: A Laboratory Manual. (Cold
Spring Harbor Laboratory Press, 2nd ed. 1988); Hammer-
ling, et al., in: Monoclonal Antibodies and T-Cell Hybrido-
mas, 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 produced through hybridoma technology. The
term “monoclonal 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.

[0089] Methods for producing and screening for specific
antibodies 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.

[0090] Antibody fragments which recognize specific
epitopes may be generated by known techniques. For
example, Fab and F(ab'), fragments may be produced by
proteolytic cleavage 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
CHI region and the hinge region of the heavy chain.
[0091] 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 tech-
niques.

[0092] 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
nucleic acids generated by PCR may then be cloned into
replicable cloning vectors using any method well known in
the art.

[0093] Once the nucleotide sequence of the antibody is
determined, 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
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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.

[0094] Recombinant expression of an antibody requires
construction 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.

[0095] 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 contain identical selectable markers which enable equal
expression 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.

[0096] 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
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
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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, 1993; 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.

[0097] As described in the above references, after phage
selection, 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.,
AJRI, 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.

[0098] 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 chroma-
tography (e.g., ion exchange, affinity, particularly by affinity
for the specific antigen after Protein A or Protein G purifi-
cation, and sizing column chromatography), centrifligation,
differential 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.

[0099] 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 chi-
meric 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
species that bind the desired antigen having one or more
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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.

[0100] Completely human antibodies are particularly
desirable for therapeutic treatment of human patients.
Human antibodies can be made by a variety of methods
known in the art including phage display methods described
above using antibody libraries derived from human immu-
noglobulin sequences. See U.S. Pat. Nos. 4,444,887 and
4716,111; 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 incor-
porated herein by reference in its entirety.

[0101] Human antibodies can also be produced using
transgenic mice which are incapable of expressing func-
tional endogenous 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 discussion 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 incorporated by reference herein in their entire-
ties. 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.

[0102] 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
recognizing the same epitope. (Jespers et al., Bio/technol-
ogy, 12:899-903, 1988).

[0103] Antibodies fused or conjugated to heterologous
polypeptides may be used in in vitro immunoassays and in
purification methods (e.g., affinity chromatography) well
known in the art. See e.g., PCT publication Number WO
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93/21232; EP 439,095; Naramura et al., Immunol. Lett.,
39:91-99, 1994; U.S. Pat. No. 5,474,981, Gillies et al.,
PNAS, 89:1428-1432, 1992; and Fell et al., J. Immunol.,
146:2446-2452, 1991, which are incorporated herein by
reference in their entireties.

[0104] Antibodies may also be attached to solid supports,
which are particularly useful for immunoassays or purifica-
tion of the polypeptides of the invention or fragments,
derivatives, analogs, or variants thereof, or similar mol-
ecules having the similar enzymatic activities as the
polypeptide of the invention. Such solid supports include,
but are not limited to, glass, cellulose, polyacrylamide,
nylon, polystyrene, polyvinyl chloride or polypropylene.

5.6 Pharmaceutical Compositions and Kits

[0105] The present invention encompasses pharmaceuti-
cal compositions comprising anti-viral agents of the present
invention. In a specific embodiment, the anti-viral agent is
an antibody which immunospecifically binds and neutralize
the hSARS virus or variants thereof, or any proteins derived
therefrom (see Section 5.5). In another specific embodiment,
the anti-viral agent is a polypeptide or nucleic acid molecule
of the invention (see, for example, Sections 5.1 and 5.2). 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.

[0106] Various delivery systems are known and can be
used to administer the pharmaceutical composition of the
invention, e.g., encapsulation in liposomes, micropatticles,
microcapsules, recombinant cells capable of expressing the
mutant viruses, receptor mediated endocytosis (see, e.g., Wu
and Wu, 1987, I. 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.

[0107] In a specific embodiment, it may be desirable to
administer 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, or fibers. In one embodiment,
administration can be by direct injection at the site (or
former site) infected tissues.

[0108] In another embodiment, the pharmaceutical com-
position can be delivered in a vesicle, in particular a lipo-
some (see Langer, 1990, Science 249:1527-1533; Treat et
al., in Liposomes in the Therapy of Infectious Disease and
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Cancer, Lopez Berestein and Fidler (eds.), Liss, New York,
pp- 353-365 (1989); Lopez-Berestein, ibid. , pp. 317-327;
see generally ibid.).

[0109] In yet another embodiment, the pharmaceutical
composition can be delivered in a controlled release system.
In one embodiment, a pump may be used (see Langer, supra;
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, poly-
meric materials can be used (see Medical Applications of
Controlled 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)).
[0110] Other controlled release systems are discussed in
the review by Langer (Science 249:1527-1533 (1990)).
[0111] The pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of an
live attenuated, inactivated or killed hSARS virus, or recom-
binant or chimeric hSARS virus, and a pharmaceutically
acceptable carrier. In a specific embodiment, the term “phar-
maceutically 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 pharma-
copeia 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.

[0112] In a preferred embodiment, the composition is
formulated in accordance with routine procedures as a
pharmaceutical composition adapted for intravenous admin-
istration to human beings. Typically, compositions for intra-
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venous administration are solutions in sterile isotonic aque-
ous 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 lyo-
philized 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
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.

[0113] 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 ethylamino ethanol, histidine,
procaine, etc.

[0114] 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.

[0115] Suppositories generally contain active ingredient in
the range of 0.5% to 10% by weight; oral formulations
preferably contain 10% to 95% active ingredient.

[0116] 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 pharma-
ceuticals or biological products, which notice reflects
approval by the agency of manufacture, use or sale for
human administration. In a preferred embodiment, the kit
contains an anti-viral agent of the invention, e.g., an anti-
body specific for the polypeptides encoded by a nucleotide
sequence of SEQ 1D NO:1, 11, 13, or 15, or as shown in
FIGS. 11 (SEQ ID NOS:17-239, 241-736 and 738-1107) and
12 (SEQ ID NOS:1109-1589, 1591-1964 and 1966-2470),
or any hSARS epitope, or a polypeptide or protein of the
present invention, or a nucleic acid molecule of the inven-
tion, alone or in combination with adjuvants, antivirals,
antibiotics, analgesic, bronchodialaters, or other pharmaceu-
tically acceptable excipients.
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[0117] The present invention further encompasses Kkits
comprising a container containing a pharmaceutical compo-
sition of the present invention and instructions to for use.

5.7 Detection Assays

[0118] The present invention provides a method for detect-
ing an antibody, which immunospecifically binds to the
hSARS virus. in a biological sample, for example blood,
serum, plasma, saliva, urine, etc., from a patient suffering
from SARS. In a specific embodiment, the method compris-
ing contacting the sample with the hSARS virus, for,
example, of deposit no. CCTCC-V200303, or having a
genomic nucleic acid sequence of SEQ ID NO:15, 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 which is infected by the
hSARS virus, for example, of deposit no. CCICC-
V200303, or having a genomic nucleic acid sequence of
SEQ ID NO:15, and the bound antibody can be detected by
immunofluorescent assay as described in Section 6.5, infra.
[0119] 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 DNA) of the hSARS
virus such that the presence of the hSARS virus is detected
in the sample. A preferred agent for detecting hRSARS 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, 11, 13, or 15, or a portion 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 hSARS MRNA or genomic RNA.

[0120] Inanother preferred specific embodiment, the pres-
ence of hSARS virus is detected in the sample by an reverse
transcription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the genome of hSARS virus, for example, that
of deposit accession no. CCTCC-V200303, or having a
genomic nucleic acid sequence of SEQ ID NO:15, or based
on a nucleotide sequence of SEQ ID NO:1, 11, 13, or 15. In
a non-limiting specific embodiment, preferred primers to be
used in a RT-PCR method are: 5'-TACACACCTCAGC-
GTTG-3' (SEQ ID NO:3) and 5-CACGAACGTGACG-
AAT-3' (SEQ ID NO:4), in the presence of 2.5 mM MgCl,
and the thermal cycles are, for example, but not limited to,
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 (also see Section 6.7,
infra). In more preferred specific embodiment, the present
invention provides a real-time quantitative PCR assay to
detect the presence of hRSARS virus 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
sequences of SEQ ID NOS:3 and 4, 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
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extension steps as PCR product is generated over a range of
the thermal cycles, thereby allowing the quantitative deter-
mination of the viral load in the sample based on an
amplification plot (see Section 6.7, infra).

[0121] A preferred agent for detecting hSARS is an anti-
body that specifically binds a polypeptide of the invention or
any hSARS 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')2) can be used.

[0122] 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
fluorescently 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 hSARS include enzyme linked
immunosorbent assays (ELISAs), Western blots, immuro-
precipitations and immunofluorescence. In vitro techniques
for detection of genomic RNA include nothern hybridiza-
tions, RT-PCT, and RNase protection. Furthermore, in vivo
techniques for detection of hSARS include introducing into
a subject organism a labeled antibody 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 autoradiography.

[0123] 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 hSARS, e.g., a polypeptide of the
invention or mRNA or genomic RNA encoding a polypep-
tide of the invention, such that the presence of hSARS or the
polypeptide or mRNA or genomic RNA encoding the
polypeptide is detected in the sample, and comparing the
absence of hSARS or the polypeptide or mRNA or genomic
RNA encoding the polypeptide in the control sample with
the presence of hSARS, or the polypeptide or mRNA or
genomic DNA encoding the polypeptide in the test sample.

[0124] The invention also encompasses kits for detecting
the presence of hSARS 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
hSARS or the pelypeptide 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.

[0125] For antibody-based kits, the kit can comprise, for
example: (1) a first antibody (e.g., attached to a solid
support) which binds to a polypeptide of the invention or
hSARS epitope; and, optionally, (2) a second, different
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antibody which binds to either the polypeptide or the first
antibody and 1s conjugated to a detectable agent.

[0126] For oligonucleotide-based kits, the kit can com-
prise, 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 hSARS genome or (2) a pair of primers
useful for amplifying a nucleic acid molecule containing an
hSARS sequence. The kit can also comprise, e.g., a buffer-
ing agent, a preservative, or a protein stabilizing agent. The
kit can also comprise components necessary for detecting
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.

5.8 Screening Assays to Identify Anti-Viral Agents

[0127] The invention provides methods for the identifica-
tion of a compound that inhibits the ability of hSARS virus
to infect a host or a host cell. In certain embodiments, the
invention provides methods for the identification of a com-
pound that reduces the ability of hRSARS virus to replicate in
ahost or a host cell. Any technique well-known to the skilled
artisan can be used to screen for a compound that would
abolish or reduce the ability of hRSARS virus to infect a host
and/or to replicate in a host or a host cell.

[0128] In certain embodiments, the invention provides
methods for the identification of a compound that inhibits
the ability of hSARS virus to replicate in a mammal or a
mammalian cell. More specifically, the invention provides
methods for the identification of a compound that inhibits
the ability of hSARS virus to infect a mammal or a mam-
malian cell. In certain embodiments, the invention provides
methods for the identification of a compound that inhibits
the ability of hSARS virus to replicate in a mammalian cell.
In a specific embodiment, the mammalian cell is a human
cell.

[0129] In another embodiment, a cell is contacted with a
test compound and infected with the hSARS virus. In certain
embodiments, a control culture is infected with the hSARS
virus in the absence of a test compound. The cell can be
contacted with a test compound before, concurrently with, or
subsequent to the infection with the hSARS virus. In a
specific embodiment, the cell is a mammalian cell. In an
even more specific embodiment, the cell is a human cell. In
certain embodiments, the cell is incubated with the test
compound for at least 1 minute, at least 5 minutes at least 15
minutes, at least 30 minutes, at least 1 hour, at least 2 hours,
at least 5 hours, at least 12 hours, or at least 1 day. The titer
of the virus can be measured at any time during the assay.
In certain embodiments, a time course of viral growth in the
culture is determined. If the viral growth is inhibited or
reduced in the presence of the test compound, the test
compound is identified as being effective in inhibiting or
reducing the growth or infection of the hSARS virus. In a
specific embodiment, the compound that inhibits or reduces
the growth of the hSARS virus is tested for its ability to
inhibit or reduce the growth rate of other viruses to test its
specificity for the hSARS virus.

[0130] In one embodiment, a test compound is adminis-
tered to a model animal and the model animal is infected
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with the hSARS virus. In certain embodiments, a control
model animal is infected with the hSARS virus without the
administration of a test compound. The test compound can
be administered before, concurrently with, or subsequent to
the infection with the hSARS virus. In a specific embodi-
ment, the model animal is a mammal. In an even more
specific embodiment, the model animal can be, but is not
limited to, a cotton rat, a mouse, or a monkey. The titer of
the virus in the model animal can be measured at any time
during the assay. In certain embodiments, a time course of
viral growth in the culture is determined. If the viral growth
is inhibited or reduced in the presence of the test compound,
the test compound is identified as being effective in inhib-
iting or reducing the growth or infection of the hSARS virus.
In a specific embodiment, the compound that inhibits or
reduces the growth of the hSARS in the model animal is
tested for its ability to inhibit or reduce the growth rate of
other viruses to test its specificity for the hSARS virus.

EXAMPLES

[0131] The following examples illustrate the isolation and
identification of the novel hSARS virus. These examples
should not be construed as limiting.

Methods and Results

[0132] As a general reference, Wiedbrauk D L. & Johnston
S L G. (Manual of Clinical Virology, Raven Press, New
York, 1993) was used.

6.1 Clinical Subjects

[0133] The study included all 50 patients who fitted a
modified World Health Organization (WHO) definition of
SARS and were admitted to 2 acute regional hospitals in
Hong Kong Special Administrative Region (HKSAR)
between Feb. 26 to Mar. 26, 2003 (WHO. Severe acute
respiratory syndrome (SARS) Weekly Epidemiol Rec. 2003;
78: 81-83). A lung biopsy from an additional patient, who
had typical SARS and was admitted to a third hospital, was
also included in the study. Briefly, the case definition for
SARS was: (i) fever of 38° C. or more; (ii) cough or
shortness of breath; (iii) new pulmonary infiltrates on chest
radiograph; and (iv) either a history of exposure to a patient
with SARS or absence of response to empirical antimicro-
bial coverage for typical and atypical pneumonia (beta-
lactams and macrolides, fluoroquinelones or tetracyclines).

[0134] Nasopharyngeal aspirates and serum samples were
collected from all patients. Paired acute and convalescent
sera and feces were available from some patients. Lung
biopsy tissue from one patient was processed for a viral
culture, RT-PCR, routine histopathological examination, and
electron microscopy. Nasopharyngeal aspirates, feces and
sera submitted for microbiological investigation of other
diseases were included in the study under blinding and
served as controls.

[0135] The medical records were reviewed retrospectively
by the attending physicians and clinical microbiologists.
Routine hematological, biochemical and microbiological
examinations, including bacterial culture of blood and spu-
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tum, serological study and collection of nasopharyngeal
aspirates for virological tests, were carried out.

6.2 Cell Line

[0136] FRhK-4 (fetal rhesus monkey kidney) cells were
maintained in minimal essential medium (MEM) with 1%
fetal calf serum, 1% streptomycin and penicillin, 0.2%
nystatin and 0.05% garamycin.

6.3 Viral Infection

[0137] Two-hundred Flu of clinical (nasopharyngeal aspi-
rates) samples, from two patients (see the Result section,
infra), in virus transport medium wetre used to infect FRhk-4
cells. The inoculated cells were incubated at 37° C. for 1
hour. One ml of MEM containing 1 pg trypsin was then
added to the culture and the infected cells were incubated in
a 37° C. incubator supplied with 5% carbon dioxide. Cyto-
pathic effects were observed in the infected cells after 2 to
4 days of incubation. The infected cells were passaged into
new FRhK-4 cells and cytopathic effects were observed
within 1 day after the inoculation. The infected cells were
tested by an immunofluorescent assay for influenza A.,
influenza B, respiratory syncytial virus, parainfluenza types
1, 2 and 3, adenovirus and human metapneumovirus
(hMPV) and negative results were obtained for all cases.
The infected cells were also tested by RT-PCR for influenza
A and human metapneumovirus with negative results.

6.4 Virus Morphology

[0138] The infected cells prepared as described above
were harvested, pelleted by centrifugation and the cell
pellets were processed for thin-section transmitted electron
microscopic visualization. Viral particles were identified in
the cells infected with both clinical specimens, but not in
control cells which were not infected with the virus. Virions
isolated from the infected cells were about 70-100 nanom-
eters (FIG. 2). Viral capsids were found predominantly
within the vesicles of the golgi and endoplasmic reticulum
and were not free in the cytoplasm. Virus particles were also
found at the cell membrane.

[0139] One virus isolate was ultracentrifuged and the cell
pellet was negatively stained using phosphotugstic acid.
Virus particles characteristic of Coronaviridae were thus
visualized. Since the human Coronaviruses hitherto recog-
nized are not known to cause a similar disease, the present
inventors postulated that the virus isolates represent a novel
virus that infects humans.

6.5 Antibody Response to the Isolated Virus

[0140] To further confirm that this novel virus is respon-
sible for causing SARS in the infected patients, blood serum
samples from the patients who were suffering from SARS
were obtained and a neutralization test was performed.
Typically diluted serum (x50, x200, x800 and x1600) was
incubated with acetone-fixed FRhK-4 cells infected with
hSARS at 37° C. for 45 minutes. The incubated cells were
then washed with phosphate-buffered saline and stained with
anti-human IgG-FITC conjugated antibody. The cells were
then washed and examined under a fluorescent microscope.
In these experiments, positive signals were found in §
patients who had SARS (FIG. 3), indicating that these
patients had an IgG antibody response to this novel human
respiratory virus of Coronaviridae. By contrast, no signal
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was detected in 4 negative-control paired sera. The serum
titers of anti-hSARS antibodies of the tested patients are
shown in Table 1.

TABLE 1
Name Date Lab No. Anti-SARS
Patient A 25-Feb-03 S2728 <30
6-Mar-03 S2728 1600
Patient B 26-Feb-03 52441 50
3-Mar-03 S2441 200
Patient C 4-Mar-03 S3279 200
14-Mar-03 S3279 1600
Patient D 6-Mar-03 M41045 <50
11-Mar-03 MB943703 800
Patient E 4-Mar-03 M38953 <50
18-Mar-03 KWH03/3601 800
Control F 13-Feb-03 M27124 <50
1-Mar-03 MB942968 <30
Patient G 3-Mar-03 M38685 <50
7-Mar-03 KWHO03/2900 Equivocal
Blinded samples:
la* Acute <50
1b Convalescent 1600
2a* Acute 50
2b Convalescent >1600
3a* Acute 50
3b Convalescent >1600
4a* Acute <50
4b Convalescent <50
Sa* Acute <50
5b Convaelscent <50
6a* Acute <50
6b Convalescent <50

NB: *patients with SARS

[0141] These results indicated that this novel member of
Coronaviridae is a key pathogen in SARS.

6.6 Sequences of the hSARS Virus

[0142] Total RNA from infected or uninfected FrHK-4
cells was harvested two days post-infection. One-hundred
ng of purified RNA was reverse transcribed using Super-
script® 11 reverse transcriptase (Invitrogen) in a 20 pl
reaction mixture containing 10 pg of a degenerated primer
(5-GCCGGAGCTCTGCAGAATTCNNNNNN-3" SEQ ID
NO:5; N=A, T, G or C) as recommended by the manufac-
turer. Reverse transcribed products were then purified by a
QIAquick® PCR purification kit as instructed by the manu-
facturer and eluted in 30 pl of 10 mM Tris-HCI, pH 8.0.
Three pt of purified cDNA products were add in a 25 pl
reaction mixture containing 2.5 pl of 10x PCR buffer, 4 ul
of 25 mM MgCl,, 0.5 ul of 10 mM dNTP, 0.25 pl of
AmpliTaq Gold® DNA polymerase (Applied Biosystems),
2.5 uCi of [a->?P]CTP (Amersham), 2 ul of 10 uM primer
(5-GCCGGAGCTCTGCAGAATT-C-3": SEQ ID NO:6).
Reactions were thermal cycled through the following pro-
file: 94° C. for 8 min followed by 2 cycles of 94° C. for 1
min, 40° C. for 1 min, 72° C. for 2 min. This temperature
profile was followed by 35 cycles of 94° C. for 1 min, 60°
C.for 1 min, 72° C. for 1 min. 6 pl of the PCR products were
analyzed in a 5% denaturing polyacrylamide gel electro-
phoresis. Gel was exposed to X-ray film and the film was
developed after an over-night exposure. Unique PCR prod-
ucts which were only identified in infected cell samples were
isolated from the gel and eluted in a 50 pl of 1x TE buffer.
Eluted PCR products were then re-amplified in 25 pl of
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reaction mixture containing 2.5 pl of 10x PCR buffer, 4 ul
of 25 mM MgCl,, 0.5 pl ru 10 mM dNTP, 0.25 pl of
AmpliTaq Gold® DNA polymerase (Applied Biosystems), 1
ul of 10 uM primer (5'-GCCGGAGCTCTGCAGAATTC-
3"SEQ ID NO:6). Reaction mixtures were thermal cycled
through the following profile: 94° C. for 8 min followed by
35 cycles of 94° C. for 1 min, 60° C. for 1 min, 72° C. for
1 min. PCR products were cloned using a TOPO TA
Cloning® kit (Invitrogen) and ligated plasmids were trans-
formed into TOP10 E. Coli competent cells (Invitrogen).
PCR inserts were sequenced by a BigDye cycle sequencing
kit as recommended by the manufacturer (Applied Biosys-
tems) and sequencing products were analyzed by an auto-
matic sequencer (Applied Biosystems, model number 3770).
The obtained sequence (SEQ ID NO:1) is shown in FIG. 1.
The deducted amino acid sequence (SEQ ID NO:2) from the
obtained DNA sequence showed 57% homology to the
polymerase protein of identified coronaviruses.

[0143] Similarly, two other partial sequences (SEQ ID
NOS:11 and 13) and deduced amino acid sequences (SEQ
ID NOS:12 and 14, respectively) were obtained from the
hSARS virus and are shown in FIGS. 8 (SEQ ID NOS:11
and 12) and 9 (SEQ ID NOS:13 and 14).

[0144] The entire genomic sequence of hSARS virus is
shown in FIG. 10 (SEQ ID NO:15). The deduced amino acid
sequences of SEQ ID NO:15 in all three frames are shown
in FIG. 11 (nucleotide sequences shown in SEQ ID NOS:16,
240 and 737; for amino acid sequences, see SEQ ID NO:17-
239, 241-736 and 738-1107). The deduced amino acid
sequences of the complement of SEQ 1D NO:15 in all three
frames are shown in FIG. 12 (nucleotide sequences shown
in SEQ NOS:1108, 1590 and 1965; for amino acid
sequences, see SEQ ID NOS:1109-1589, 1591-1964 and
1966-2470).

6.7 Detection of hSARS Virus in Nasopharyngeal Aspirates

[0145] First, the nasopharyngeal aspirates (NPA) were
examined by rapid immunoflourescent antigen detection for
influenza A and B, parainfluenza types 1, 2 and 3, respiratory
syncytial virus and adenovirus (Chan K H, Maldeis N, Pope
W, Yup A, Ozinskas A. Gill J, Seto W H, Shortridge K F,
Peiris ] S M. Evaluation of Directigen Fly A+B test for rapid
diagnosis of influenza A and B virus infections. J Clin
Microbiol. 2002; 40: 1675-1680) and were cultured for
conventional respiratory pathogens on Mardin Darby
Canine Kidney, LLC-Mk2, RDE, Hep-2 and MRC-5 cells
(Wiedbrauk D L, Johnston S L G. Manual of clinical
virology. Raven Press, New York. 1993). Subsequently, fetal
rhesus kidney (FRhk-4) and A-549 cells were added to the
panel of cell lines used. Reverse transcription polymerase
chain reaction (RT-PCR) was performed directly on the
clinical specimen for influenza A (Fouchier R A, Bestebroer
T M, Herfst S, Van Der Kemp [, Rimmelzwan G F,
Osterhaus A D. Detection of influenza A virus from different
species by PCR amplification of conserved sequences in the
matrix gene. J Clin Microbiol. 2000; 38: 4096-101) and
human metapneumovirus (HMPV). The primers used for
HMPV were: for first round, 5'-AARGTSAATGCAT-
CAGC-3' (SEQ ID NO.7) and 5'-CAKATTYTGCTTAT-
GCTTTC-3" (SEQ ID NO:8); and nested primers: 5'-ACAC-
CTGTTACAATACCAGC-3' (SEQ 1D NO:9) and
5-GACTTGAGTCCCAGCTCCA-3' (SEQ ID NO:10). The
size of the nested PCR product was 201 bp. An ELISA for
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mycoplasma was used to screen cell cultures (Roche Diag-
nostics GmbH, Roche, Ind., USA).

RT-PCR Assay

[0146] Subsequent to culturing and genetic sequencing of
the hSARS virus from two patients (see Section 6.6, supra),
an RT-PCR was developed to detect the hSARS virus
sequence from NPA samples. Total RNA from clinical
samples was reverse transcribed using random hexamers and
cDNA was amplified using primers 5'-TACACACCT-
CAGCGTTG-3' (SEQ ID NO:3) and 5-CACGAACGT-
GACGAAT-3' (SEQ ID NO:4), which are constructed based
on the RNA-dependent RNA polymerase-encoding
sequence (SEQ ID NO:1) of the hSARS virus in the pres-
ence 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).

[0147] The summary of a typical RT-PCR protocol is as
follows:

1. RNA Extraction

[0148] RNA from 140 pl of NPA samples is extracted by
QIAquick viral RNA extraction kit and is eluted in 50 pl of
elution buffer.

2. Reverse Transcription

[0149]
RNA 1.5 ul
0.1 M DIT 2l
5x buffer 4l
10 mM dNTP 1
Superscript 11, 200 T/ul (Invitrogen) 1
Random hexamers, 0.3 pg/ul 0.5 ul
Reaction condition 42° C., 50 min
94° C., 3 min
4°C,
3. PCR

[0150] cDNA generated by random primers is amplified in
a 50 ul reaction as follows:

cDNA 2l
10 mM dNTP 0.5 pl
10x buffer S5l
25 mM MgCL, 5l
25 uM Forward primer 0.5 ul
25 uM Reverse primer 05 ul
AmpliTaq Gold ® polymerase, S U/ul (Applied Biosystems) 0.25 ul
Water 36.25 ul

[0151] 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

[0152] Primers were designed based on the RNA-depen-
dent RNA polymerase encoding sequence (SEQ ID NO:1) of
the hSARS virus.
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(SEQ ID NO: 3]
Forward primer: 5' TACACACCTCAGCGTTG 3'

(SEQ ID NO: 4}
Reverse primer: 5' CACGAACGTGACGAAT 3'

[0153] Product size: 182 bps

Real-Time Quantitative PCR Assay

[0154] Total RNA from 140 ul of nasopharyngeal aspirate
(NPA) was extracted by QlAamp® virus RNA mini kit
(Qiagen) as instructed by the manufacturer. Ten ul of eluted
RNA samples were reverse transcribed by 200 U of Super-
script® I reverse transcriptase (Invitrogen) in a 20 pl
reaction mixture containing 0.15 ug of random hexamers, 10
mmol/L. DTT, and 0.5 mmol/L dNTP, as instructed. Comple-
mentary DNA was then amplified in a SYBRE Green [
fluorescence reaction (Roche) mixtures. Briefly, 20 II reac-
tion mixtures containing 2 pl of cDNA, 3.5 mmol/L MgCl,,
025 pmol/l. of forward primer (5-TACACACCT-
CAGCGTTG-3"; SEQ ID NO:3) and 0.25 pmol/L reverse
primer (5-CACGAACGTGACGAAT-3'; SEQ ID NO:4)
were thermal-cycled by a Light-Cycler (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 positive controls. Fluores-
cence signals from these reactions were captured at the end
of extension step in each cycle (see FIG. 7A). To determine
the specificity of the assay, PCR products (184 base pairs)
were subjected to a melting curve analysis at the end of the
assay (65° C. t0 95° C,, 0.1° C. per second; see FIG. 7B).

Clinical Results
Clinical Findings:

[0155] All 50 patients with SARS were ethnic Chinese.
They represented 5 different epidemiologically linked clus-
ters as well as additional sporadic cases fitting the case
definition. They were hospitalized at a mean of 5 days after
the onset of symptoms. The median age was 42 years (range
of 23 to 74) and the female to male ratio was 1.3. Fourteen
(28%) were health care workers and five (10%) had a history
of visit to a hospital experiencing a major outbreak of SARS.
Thirteen (26%) patients had household contacts and 12
(24%) others had social contacts with patients with SARS.
Four (8%) had a history of recent travel to mainland China.
[0156] The major complaints from most patients were
fever (90%) and shortness of breath. Cough and myalgia
were present in more than half the patients (Table 2). Upper
respiratory tract symptoms such as rhinorrhea (24%) and
sore throat (20%) were present in a minority of patients.
Diarrhea (10%) and anorexia (10%) were also reported. At
initial examination, auscultatory findings, such as crepita-
tions and decreased air entry, were present in only 38% of
patients. Dry cough was reported by 62% of patients. All
patients had radiological evidence of consolidation, at the
time of admission, involving 1 zone (in 36), 2 zones (13) and
3 zones (1).
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TABLE 3-continued

Clinical symptoms Number (percentage)

Fever 50 (100%)
Chill or rigors 37 (74%)
Cough 31 (62%)
Myalgia 27 (54%)
Malaise 25 (50%)
Running nose 12 (24%)
Sore throat 10 (20%)
Shortness of breath 10 (20%)
Anorexia 10 (20%)
Diarrhea 5 (10%)
Headache 10 (20%)
Dizziness 6 (12%)

* Truncal maculopapular rash was noted in 1 patient.

[0157] In spite of the high fever, most patients (98%) had
no evidence of a leukocytosis. Lymphopenia (68%), leu-
copenia (26%), thrombocytopenia (40%) and anemia (18%)
were present in peripheral blood examination (Table 3).
Parenchymal liver enzyme, alanine aminotransferase (ALT)
and muscle enzyme, creatinine kinase (CPK) were elevated
in 34% and 26% respectively.

TABLE 3
Laboratory Percentage
parameter Mean (range) of bnormal Normal range
Haemoglobin 12.9 (8.9-15.9) 11.5-16.5 g/dl
Anaemia 9 (18%)
White cell count 5.17 (1.1-11.4) 4-11 x 10°/L
Leucopenia 13 (26%)
Lymphocyte count 0.78 (0.3-1.5) 1.5-4.0 x 109/L
Significant 34 (68%)
lymphopenia
{<1.0 x 10°/L)
Platelet count 174 (88-351) 150-400 x 101
Thrombocytopenia 20 (40%)
Alanine 63 (11-350) 6-53 U/L
aminotransaminase
{ALT)
Elevated ALT 17 (34%)
Albumin 37 (26-50) 42-34 ¢/
Low albumin 34 (68%)
Globulin 33 (21-42) 24-36 g/LL
Elevated globulin 10 (20%)

Laboratory
parameter

Percentage

Mean (range) of bnormal Normal range

Creatinine kinase 34-138 U/L
Elevated creatinine

kinase

244 (31-1379)
13 (26%)

[0158] Routine microbiological investigations for known
viruses and bacteria by culture, antigen detection, and PCR
were negative in most cases. Blood culture was positive for
Escherichia coli in a 74-year-old male patient, who was
admitted to intensive care unit, and was attributed to hospital
acquired urinary tract infection. Klebsiella pneumoniae and
Hemophilus influenzae were isolated from the sputum speci-
mens of 2 other patients on admission.

[0159] Oral levofloxacin 500 mg q24h was given in 9
patients and intravenous (1.2 g q8h)/oral (375 mg tid)
amoxicillin-clavulanate and intravenous/oral clarithromycin
500 mg ql2h were given in another 40 patients. Four
patients were given oral oseltamivir 75 mg bid. In one
patient, intravenous ceftriaxone 2 gm q24h, oral azithromy-
cin 500 mg q24h, and oral amantadine 100 mg bid were
given for empirical coverage of typical and atypical pneu-
monia.

[0160] Nineteen patients progressed to severe disease with
oxygen desaturation and were required intensive care and
ventilatory support. The mean number of days of deterio-
ration from the onset of symptoms was 8.3 days. Intravenous
ribavirin 8 mg/kg q8h and steroid was given in 49 patients
at a mean day of 6.7 after onset of symptoms.

[0161] The risk factors associated with severe complicated
disease requiring intensive care and ventilatory support were
older age, lymphopenia, impaired ALT, and delayed initia-
tion of ribavirin and steroid (Table 4). All the complicated
cases were treated with ribavirin and steroid after admission
to the intensive care unit whereas all the uncomplicated
cases were started on ribavirin and steroid in the general
ward. As expected, 31 uncomplicated cases recovered or
improved whereas 8 complicated cases deteriorated with one
death at the time of writing. All 50 patients were monitored
for a mean of 12 days at the time of writing.

TABLE 4
Complicated Uncomplicated
case case
(n=19) (n=31) Pvalue
Mean (SD) age (range) 495 +£127 390107 P <0.01
Male/Female ratio 8/11 14/17 N.S.
Underlying illness st 1# P <0.05

Mode of contact

Travel to China
Health care worker
Hospital visit
Household contact
Social contact

admission (days)

Mean (SD) admission temperature (° C.)
Mean (SD) initial total peripheral WBC
count {x10°/L)

1 3 N.S.
5 9 N.S.
1 4 N.S.
8 5 P <0.05
4 10 N.S.
Mean (SD) duration of symptoms to 52+20 47+25 NS
38.8 0.9 387+08 NS
5124 52=+18 N.S.
0.66 = 0.3 08503 P<005

Mean (SD) initial lymphocyte count (x10%/L)
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Complicated Uncomplicated

case case

(n=19) (n=31) Pvalue
Presence of thrombocytopenia 8 12 N.S.
(<150 x 10°L)
Impaired liver function test 11 6 P <0.01
CXR changes (number of zone affected) 14 1.2 N.S.
Mean (SD) day of deterioration from the onset 83 £2.6  Not applicable
of symptoms§
Mean (SDj day of initiation of Ribavirin 7.7+29 57+26 P<0.05
& steroid from the onset of symptoms
Initiation of ribavirin & steroid after 12 0 P < 0.001
deterioration
Response to ribavirin & steroid 11 28 P < 0.05
Ourcome
Improved or recovered 10 31 P <0.01
Not improving|l 8 0 P < 0.01
*Multi-variant analysis is not performed due to low number of cases;
¥2 patients had diabetic mellitus, 1 had hypertrophic ostructive cardiomyopathy, 1 had

chronic active hepatitis B, and 1 had brain mumour;
t1 patient had essential hypertension;

§desaturation requiring intensive care support;
I1 died.

[0162] Two virus isolates, subsequently identified as a
member of Coronaviridae (see below), were isolated from
two patients. One was from an open lung biopsy tissue of a
53-year-old Hong Kong Chinese resident and the other from
a nasopharyngeal aspirate of a 42 year-old female with good
previous health. The 53-year old male had a history of
10-hour household contact with a Chinese visitor who came
from Guangzhou and later died from SARS. Two days after
this exposure, he presented with fever, malaise, myalgia, and
headache. Crepitations were present over the right lower
zone and there was a corresponding alveolar shadow on the
chest radiograph. Hematological investigation revealed lym-
phopenia of 0.7x109/L. with normal total white cell and
platelet counts. Both ALT (41 U/L) and CPK (405 U/L) were
impaired. Despite a combination of oral azithromycin,
amantadine, and intravenous ceftriaxone, there was increas-
ing bilateral pulmonary infiltrates and progressive oxygen
desaturation. Therefore, an open lung biopsy was performed
9 days after admission. Histopathological examination
showed a mild interstitial inflammation with scattered alveo-
lar pneumocytes showing cytomegaly, granular amphophilic
cytoplasm and enlarged nuclei with prominent nucleoli. No
cells showed inclusions typical of herpesvirus or adenovirus
infection. The patient required ventilation and intensive care
after the operative procedure. Empirical intravenous ribavi-
rin and hydrocortisone were given. He succumbed 20 days
after admission. In retrospect, coronavirus-like RNA was
detected in his nasopharyngeal aspirate, lung biopsy and
post-mortem lung. He had a significant rise in titer of
antibodies against his own hSARS isolate from 200 to Vieoo.

[0163] The second patient from whom a hSARS virus was
isolated, was a 42-year-old female with good past health.
She had a history of travel to Guangzhou in mainland China
for 2 days. She presented with fever and diarrhea 5 days after
her return to Hong Kong. Physical examination showed
crepitation over the right lower zone which had a corre-
sponding alveolar shadow on the chest radiograph. Investi-
gation revealed leucopenia (2.7x109/L), lymphopenia (0.6x
109/L), and thrombocytopenia (104x109/L). Despite the

empirical antimicrobial coverage with amoxicillin-clavulan-
ate, clarithromycin, and oseltamivir, she deteriorated 5 days
after admission and required mechanical ventilation and
intensive care for 5 days. She gradually improved without
receiving treatment with ribavirin or steroid. Her nasopha-
ryngeal aspirate was positive for the virus in the RT-PCR
and she was seroconverted from antibody titre<50 to Yieoo
against the hSARS isolate.

Virological Findings:

[0164] Viruses were isolated on FRhk-4 cells from the
lung biopsy and nasopharyngeal aspirate respectively, of
two patients described above. The initial cytopathic effect
appeared between 2 and 4 days after inoculation, but on
subsequent passage, cytopathic effect appeared in 24 hours.
Both virus isolates did not react with the routine panel of
reagents used to identify virus isolates including those for
influenza A, B parainfluenza types 1,2,3, adenovirus and
respiratory syncytial virus (DAKO, Glostrup, Denmark).
They also failed to react in RT-PCR assays for influenza A
and HMPV orin PCR assays for mycoplasma. The virus was
ether sensitive, indicating that it was an enveloped virus.
Electron microscopy of negatively stained (2% potassium
phospho-tungstate, pH 7.0) cell culture extracts obtained by
ultracentrifugation showed the presence of pleomorphic
enveloped viral particles, of about 80-90 nm (ranging
70-130 nm) in diameter, whose surface morphology
appeared comparable to members of Coronaviridae (FIG.
5A). Thin section electron microscopy of infected cells
revealed virus particles of 55-90 nm diameter within the
smooth-walled vesicles in the cytoplasm (FIGS. 5A and 5B).
Virus particles were also seen at the cell surface. The overall
findings were compatible with infections in the cells caused
by viruses of Coronaviridae.

[0165] A thin section electron micrograph of the lung
biopsy of the 53 year old male contained 60-90-nm viral
particles in the cytoplasm of desquamated cells. These viral
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particles were similar in size and morphology to those
observed in the cell-cultured virus isolate from both patients
(FIG. 4).

[0166] The RT-PCR products generated in a random
primer RT-PCR assay were analyzed and unique bands
found in the virus infected specimen was cloned and
sequenced Of 30 clones examined, a clone containing 646
base pairs (SEQ ID NO:1) of unknown origin was identified.
Sequence analysis of this DNA fragment suggested this
sequence had a weak homology to viruses of the family of
Coronaviridae (data not shown). Deducted amino acid
sequence (215 amino acids: SEQ ID NO:2) from this
unknown sequence, however, had the highest homology
(57%) to the RNA polymerase of bovine coronavirus and
murine hepatitis virus, confirming that this virus belongs to
the family of Coronaviridae. Phylogenetic analysis of the
protein sequences showed that this virus, though most
closely related to the group II coronaviruses, was a distinct
virus (FIGS. 5A and 5B).

[0167] Based on the 646 bp sequence of the isolate,
specific primers for detecting the new virus was designed for
RT-PCR detection of this hSARS virus genome in clinical
specimens Of the 44 nasopharyngeal specimens available
from the 50 SARS patients, 22 had evidence of hSARS
RNA. Viral RNA was detectable in 10 of 18 fecal samples
tested. The specificity of the RT-PCR reaction was con-
firmed by sequencing selected positive RT-PCR amplified
products. None of 40 nasophararyngeal and fecal specimens
from patients with unrelated diseases were reactive in the
RT-PCR assay.

[0168] To determine the dynamic range of real-time quan-
titative PCR, serial dilutions of plasmid DNA containing the
target sequence were made and subjected to the real-time
quantitative PCR assay. As shown in FIG. 7A, the assay was
able to detect as little as 10 copies of the target sequence. By
contrast, no signal was observed in the water control (FIG.
7A). Positive signals were observed in 23 out of 29 sero-
logically confirmed SARS patients. In all of these positive
cases, a unique PCR product (T,=82° C.) corresponding to
the signal from the positive control was observed (FIG. 7B,
and data not shown). These results indicated this assay is
highly specific to the target. The copy numbers of the target
sequence in these reactions range from 4539 to less than 10.
Thus, as high as 6.48x10° copies of this viral sequence could
be found in 1 ml of NPA sample. In 5 of the above positive
cases, it was possible to collect NPA samples before sero-
convertion. Viral RNA was detected in 3 of these samples,
indicating that this assay can detect the virus even at the
early onset of infection.

[0169] To further validate the specificity of this assay, NPA
samples from healthy individuals (n=11) and patients suf-
fered from adenovirus (n=11), respiratory syncytial virus
(n=11), human metapneumovirus (n=11), influenza A virus
(n=13) or influenza B virus (n=1) infection were recruited as
negative controls. All of these samples, except one, were
negative in the assay. The false positive case was negative in
a subsequence test. Taken together, including the initial false
positive case, the real-time quantitative PCR assay has
sensitivity of 79% and specificity of 98%.

[0170] Epidemiological data suggest that droplet transmis-
sion is one of the major route of transmission of this virus.
The detection of live virus and the detection of high copies
of viral sequence from NPA samples in the current study
clearly support that cough and sneeze droplets from SARS
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patients might be the major source of this infectious agent.
Interestingly, 2 out of 4 available stool samples form the
SARA patients in this study were positive in the assay (data
not shown). The detection of the virus in feces suggests that
there might be other routes of transmission. [t is relevant to
note that a number of animal coronaviruses are spread via
the fecal-oral route (McIntosh K., 1974, Coronaviruses: a
comparative review. Current Top Microbiol Immunol. 63:
85-112). However, further studies are required to test
whether the virus in feces is infectious or not.

[0171] Currently, apart form this hSARS virus, there are
two known serogroups of human coronaviruses (229E and
0C43) (Hruskova J. et al., 1990, Antibodies to human
coronaviruses 229E and OC43 in the population of C. R.,
Acta Virol. 34:346-52). The primer set used in the present
assay does not have homology to the strain 229E. Due to the
lack of available corresponding OC43 sequence in the
Genebank, it is not known whether these primers would
cross-react with this strain. However, sequence analyses of
available sequences in other regions of OC43 polymerase
gene indicate that the novel human virus associated with
SARS is genetically distinct from OC43. Furthermore, the
primers used in this study do not have homology to any of
sequences from known coronaviruses. Thus, it is very
unlikely that these primers would cross-react with the strain
0C43.

[0172] Apart from the novel pathogen, metapneumovirus
was reported to be identified in some of SARS patients
(Center for Disease Control and Prevention, 2003, Morbidity
and Mortality Weekly Report 52: 269-272). No evidence of
metapneumovirus infection was detected in any of the
patients in this study (data not shown), suggesting that the
novel hSARS virus of the invention is the key player in the
pathogenesis of SARS.

Immunofluorescent Antibody Detection:

[0173] Thirty-five of the 50 most recent serum samples
from patients with SARS had evidence of antibodies to the
hSARS (see FIG. 3). Of 27 patients from whom paired acute
and convalescent sera were available, all were seroconverted
or had>4 fold increase in antibody titer to the virus. Five
other pairs of sera from additional SARS patients from
clusters outside this study group were also tested to provide
a wider sampling of SARS patients in the community and all
of them were seroconverted. None of 80 sera from patients
with respiratory or other diseases as well as none of 200
normal blood donors had detectable antibody.

[0174] When either seropositivity to HP-CV in a single
serum or viral RNA detection in the NPA or stool are
considered evidence of infection with the hSARS, 45 of the
50 patients had evidence of infection. Of the 5 patients
without any virological evidence of Coronaviridae viral
infection, only one of these patients had their sera tested>14
days after onset of clinical disease.

Discussion

[0175] The outbreak of SARS is unusual in a number of
aspects, in particular, in the appearance of clusters of
patients with pneumonia in health care workers and family
contacts. In this series of patients with SARS, investigations
for conventional pathogens of atypical pneumonia proved
negative. However, a virus that belongs to the family Coro-
naviridae was isolated from the lung biopsy and nasopha-
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ryngeal aspirate obtained from two SARS patients, respec-
tively. Phylogenetically, the virus was not closely related to
any known human or animal coronavirus or torovirus. The
present analysis is based on a 646 bp fragment (SEQ ID
NO:1) of the polymerase gene and the entire genome of the
isolated hSARS virus, which indicates that the virus relates
to antigenic group 2 of the coronaviruses along with murine
hepatitis virus and bovine coronavirus. However, viruses of
the Coronaviridae can undergo heterologous recombination
within the virus family and genetic analysis of other parts of
the genome needs to be carried out before the nature of this
new virus is more conclusively defined (Holmes K V.
Coronaviruses. Eds Knipe D M, Howley P M Fields Virol-
ogy, 4th Edition, Lippincott Williams & Wilkins, Philadel-
phia, 1187-1203). The biological, genetic and clinical data,
taken together, indicate that the new virus is not one of the
two known human coronaviruses.

[0176] The majority (90%) of patients with clinically
defined SARS had either serological or RT-PCR evidence of
infection by this virus. In contrast, neither antibody nor viral
RNA was detectable in healthy controls. All 27 patients from
whom acute and convalescent sera were available demon-
strated rising antibody titers to hSARS virus, strengthening
the contention that a recent infection with this virus is a
necessary factor in the evolution of SARS. In addition, all
five pairs of acute and convalescent sera tested from patients
from other hospitals in Hong Kong also showed serocon-
version to the virus. The five patients who has not shown
serological or virological evidence of hSARS virus infec-
tion, need to have later convalescent sera tested to define if
they are also seroconverted. However, the concordance of
the hSARS virus with the clinical definition of SARS
appears remarkable, given that clinical case definitions are
never perfect.

[0177] No evidence of HMPYV infection, either by RT-PCR
or rising antibody titer against HMPV, was detected in any
of these patients. No other pathogen was consistently
detected in our group of patients with SARS. It is therefore
highly likely that that this hSARS virus is either the cause of
SARS or a necessary pre-requisite for disease progression.
Whether or not other microbial or other co-factors play a
role in progression of the disease remains to be investigated.

[0178] The family Coronaviridae includes the genus Coro-
navirus and Torovirus. They are enveloped RNA viruses
which cause disease in humans and animals. The previously
known human coronaviruses, types 229E and OC43 are the
major causes of the common cold (Holmes K V. Coronavi-
ruses. Eds Knipe D M, Howley P M Fields Virology, 4th
Edition, Lippincott Williams & Wilkins, Philadelphia, 1187-
1203). But, while they can occasionally cause pneumonia in
older adults, neonates or immunocompromised patient (El-
Sahly H M, Atmar R L, Glezen W P, Greenberg S B.
Spectrum of clinical illness in hospitalizied patients with
“common cold” virus infections. Clin Infect Dis. 2000; 31:
96-100; and Foltz E J, Elkordy M A. Coronavirus pneumo-
nia following autologous bone marrow transplantation for
breast cancer. Chest 1999; 115: 901-905), Coronaviruses
have been reported to be an important cause of pneumonia
in military recruits, accounting for up to 30% of cases in
some studies (Wenzel R P, Hendley J O, Davies I A,
Gwaltney ] M, Coronavirus infections in military recruits:
Three-year study with coronavirus strains OC43 and 229E.
Am Rev Respir Dis. 1974; 109: 621-624). Human coronavi-
ruses can infect neurons and viral RN A has been detected in
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the brain of patients with multiple sclerosis (Talbot P I, Cote
G, Arbour N. Human coronavirus OC43 and 229E persis-
tence in neural cell cultures and human brains. Adv Exp Med
Biol —in press). On the other hand, a number of animal
coronaviruses (eg. Porcine Transmissible Gastroenteritis
Virus, Murine Hepatitis Virus, Avian Infectious Bronchititis
Virus) cause respiratory, gastrointestinal, neurological or
hepatic disease in their respective hosts (McIntosh K. Coro-
naviruses: a comparative review. Current Top Microbiol
Immunol. 1974; 63: 85-112).

[0179] We describe for the first time the clinical presen-
tation and complications of SARS. Less than 25% of
patients with coronaviral pneumonia had upper respiratory
tract symptoms. As expected in atypical prneumonia, both
respiratory symptoms and positive auscultatory findings
were very disproportional to the chest radiographic findings.
Gastrointestinal symptoms were present in 10%. It is rel-
evant that the virus RNA is detected in faeces of some
patients and that coronaviruses have been associated with
diarrhoea in animals and humans (Caul E O, Egglestone S
1. Further studies on human enteric coronaviruses Arck Virol.
1977, 54: 107-17). The high incidence of deranged liver
function test, leucopenia, significant lymphopenia, thromb-
ocytopenia and subsequent evolution into adult respiratory
distress syndrome suggests a severe systemic inflammatory
damage induced by this hSARS virus. Thus immuno-modu-
lation by steroid may be important to complement the
antiviral therapy by ribavirin. In this regard, it is pertinent
that severe human disease associated with the avian influ-
enza subtype H5N1, another virus that recently crossed from
animals to humans, has also been postulated to have an
immuno-pathological component (Cheung CY, Poon L L M,
Lau A SY et al. Induction of proinflammatory cytokines in
human macrophages by influenza A (HS5NI) viruses: a
mechanism for the unusual severity of human disease.
Lancet 2002; 360: 1831-1837). In common with H5NI
disease, patients with severe SARS are adults, are signifi-
cantly more lymphopenic and have parameters of organ
dysfunction beyond the respiratory tract (Table 4) (Yuen K
Y, Chan PK S, Peiris ] S M, et al. Clinical features and rapid
viral diagnosis of human disease associated with avian
influenza A H5N1 virus. Lancet 1998; 351: 467-471). 1t is
important to note that a window of opportunity of around 8§
days exists from the onset of symptoms to respiratory
failure. Severe complicated cases are strongly associated
with both underlying disease and delayed use of ribavirin
and steroid therapy. Following our clinical experience in the
initial cases, this combination therapy was started very early
in subsequent cases which were largely uncomplicated cases
at the time of admission. The overall mortality at the time of
writing is only 2% with this treatment regimen. There were
still 8 out of 19 complicated cases who had not shown
significant response. It is not possible to a detail analysis of
the therapeutic response to this combination regimen due to
the heterogeneous dosing and time of initiation of therapy.
[0180] Other factors associated with severe disease is
acquisition of the disease through household contact which
may be attributed to a higher dose or duration of viral
exposure and the presence of underlying diseases.

[0181] The clinical description reported here pertains
largely to the more severe cases admitted to hospital. We
presently have no data on the full clinical spectrum of the
emerging Coronaviridae infection in the community or in an
out-patient-setting. The availability of diagnostic tests as
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described here will help address these questions. In addition,
it will allow questions pertaining to the period of virus
shedding (and communicability) during convalescence, the
presence of virus in other body fluids and excreta and the
presence of virus shedding during the incubation period, to
be addressed.

[0182] The epidemiological data at present appears to
indicate that the virus is spread by droplets or by direct and
indirect contact although airborne spread cannot be ruled out
in some instances. The finding of infectious virus in the
respiratory tract supports this contention. Preliminary evi-
dence also suggests that the virus may be shed in the feces.
However, it is important to note that detection of viral RNA
does not prove that the virus is viable or transmissible. If
viable virus is detectable in the feces, this would be a
potentially additional route of transmission that needs to be
considered. It is relevant to note that a number of animal
coronaviruses are spread via the fecal-oral route (McIntosh
K. Coronaviruses: a comparative review. Current Top
Microbiol Immunol. 1974; 63: 85-112).

[0183] In conclusion, this report provides evidence that a
virus in the Coronaviridae family is the etiological agent of
SARS.

7. Deposit

[0184] A sample of isolated hSARS virus was deposited
with China Center for Type Culture Collection (CCTCC) at
Wuhan University, Wahan 430072 in China on Apr. 2, 2003
in accordance with the Budapest Treaty on the Deposit of
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Microorganisms, and accorded accession No. CCTCC-
V200303, which is incorporated herein by reference in its
entirety.

8. Market Potential

[0185] The hSARS virus can now be grown on a large
scale, which allows the development of various diagnostic
tests as described hereinabove as well as the development of
vaccines and antiviral agents that are effective in preventing,
ameliorating or treating SARS. Given the severity of the
disease and its rapid global spread, it is highly likely that
significant demands for diagnostic tests, therapies and vac-
cines to battle against the disease, will arise on a global
scale. In addition, this virus contains genetic information
which is extremely important and valuable for clinical and
scientific research applications.

9. Equivalents

[0186] 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.

[0187] All publications, patents and patent applications
mentioned in this specification are herein incorporated by
reference into the specification to the same extent as if each
individual publication, patent or patent application was
specifically and individually indicated to be incorporated
herein by reference.

[0188] 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 application 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=US20080069838A1).
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).

1-16. (canceled)

17. An isolated nucleic acid molecule comprising a nucle-
otide sequence encoding the hSARS virus having China
Center for Type Culture Collection Deposit Accession No.
CCTCC-vV200303, or a complement thereof.

18-26. (canceled)

27. The nucleic acid molecule of ¢laim 17 or 146, wherein
the molecule is RNA.

28-29. (canceled)

30. The nucleic acid molecule of ¢laim 17 or 146, wherein
the molecule is DNA.

31-100. (canceled)

101. A pharmaceutical formulation comprising a nucleic
acid molecule comprising at least 8,000 contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:15, or the
full-length complement thereof, and a pharmaceutically
acceptable carrier.

102-124. (canceled)

125. A kit comprising a container containing the immu-
nogenic formulation of claim 101.

126-145. (canceled)

146. An isolated nucleic acid molecule comprising a
nucleotide sequence having at least 8,000 contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:13, or a
complement thereof.

147-173. (canceled)

174. The nucleic acid molecule of claim 146 having the
nucleotide sequence of SEQ ID NO:15.

175. An isolated host cell comprising the isolated nucleic
acid molecule of claim 17 or 146.

176. The host cell of claim 175, which is a primate cell.

177. The host cell of claim 176, which is a FRhK-4 fetal
rhesus monkey kidney cell.

178. (canceled)



