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7) ABSTRACT

The present invention relates to an isolated novel virus caus-
ing Severe Acute Respiratory Syndrome (SARS) in humans
(“hSARS virus”). The hSARS virus is identified to be mor-
phologically and phylogenetically similar to known member
of Coronaviridae. The present invention provides the com-
plete genomic sequence of the hSARS virus. Furthermore,
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 methods, including vac-
cines. In addition, the invention provides chimeric or recom-
binant viruses encoded by said nucleotide sequences and
antibodies immunospecific to the polypeptides encoded by
the nucleotide sequences.
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a cag gac gct gta get tea aaa atc tta gga ttg cct acg cag act gtt 4¢
Cln Asp Ala Val Ala Ser Lys Ile Leu Gly Leu Pro Tar Gln Thr Val
1 5 10 15
gat tca tca cag ggt tct gasa 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 tet tgt aat gtc aac cgce ttc aat gug gct atc 142
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 tgc ata atg tct gat aga gat ctt 1932
Thr Arg Ala Lys Ile Gly Ile Leu Cys Ile Met Ser Asp Arg Asp Leu
50 55 60
tat gac aaa ctg cae 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 ast gta act gga ctt ttt aag gac tgt agt 289
Ala Thr Leu Gln Als Glu Asn Val Thr Gly Leu Phe Lys Asp Cys Ser
85 90 95
aag atc att act ggt ctt cat cect aca cag gca cct aca cac ctc age 337
ivs 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 Tle 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 zat atg ttt atc acc ccc 481
Lys Met Asn Tyr Gln vVal Asn Gly Tyr Pro Asn Met Phe Ile Thr Arg
145 150 155 160
gaa gaa gct att cgt cac gtt cgt gecyg tgg att gge ttt gat gta gag 529
Glu Glu Ala Ile Arg His Val Arg Ala Trp Ile Gly Phe Asp Val Glu
165 170 175
ggc tgt cat geca act aga gat gct gty ggt act asc cta cct cte cag 577
Gly Cys His Ala Thr Arg Asp Ala Val Gly Thr Asn Leu Prc 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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t aaa tgt agt aga atc ata cct geg cgt geg cgegta gag tgt ttt gat 49
Lys Cys Ser Arg Ile Ile Pro Ala Arg ARla Arg Val Glu Cys Phe Asp
1 5 10 15
aaa ttc aas gtg aat tca aca cta gaa cag tat gtt ttc tge act ¢ta 97
Lys Phe Lys Val Asn Ser Thr Leu Glu Gln Tyr Val Phe Cys Thr Val

20 5 30

aat gca ttg cca gaa aca act gct gac att gta gtc ttt gat gaa atc 145
Asn RAla Leu Pro Glu Thr Thr Ala Asp Ile Val Val Phe Asp Glu Ile
35 40 45

tct atg get act aat tat gac ttg agt gtt gtc aat gcet aga ctt cg: 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 ggc gat cct get caa tta cca goe cce 241
Ala Lys His Tyr Val Tyr Ile Gly Asp Prc Ala Gln Leu Pro Ala Pro
65 70 75 80

cge aca ttg ctg act aaa ggc aca cta gaa cce gaa tat ttt aat tca 289
Arg Thr Leu Leu Thr Lys Gly Thr Leu Glu Pro Glu Tyr Phe Asn Ser
g5 90 85

gtg tgc aga ctt atyg aaa aca ata ggt cca gac atg tte 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 get 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 tgce ttc 433
Tyr Asp Bsn 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 tet gea a
Lys Met Phe Tyr Lys Gly Val Ile Thr His Asp Val Ser Ser Ala Ile
145 150 155 1

aac aga cct caa ata gge 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 get gtt ttt atc tca cct tat aat tca cag aac gct 5717
Bla Trp Arg Lys Ala Val Phe Ile Ser Pro Tyr Asn Ser Gln Asn Ala
180 185 190

gta gct tca aaa atc tta gga ttg cct acg cag act gtt gat tca tea 025
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 tect tgt aat gtc aac cge tte aat gtg gect atec aca agg gea 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 &ln 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
Gin Ala Glu Asn Val Thr Gly Leu Phe Lys Asp Cys Ser Lys Ile Ile
275 280 285

o]

act ggt ctt cat cct aca cag gca cct aca cac ctc agce 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
325 330 335

tac caa gtc aat ggt tac cct aat atg ttt atc acc cge gaa gaa gect 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 gcot gtg got act aac cta cct ctc cag cta gga tft 1153
Ala Thr Arg Asp Ala Val Gly Thx Asn Leu Pro Leu Gln Leu Gly Phe
370 375 380

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 zat aac cta 1213
Glu Asn Asn Leu

FIG. 8 Con’t
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c aga acc atg cct aac atg ctt agg ata atg gcc tet ctt gtt 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 Lsu
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 gte ttt aac att tglbt 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 sat zag ata gct gac aag tat 289
Val Asn Ala Leu Leu Ser Thr Asp Gly Asn Lys Ile Ala Asp Lys Tyr

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 Giu Cys Leuw Tyr Arg Asn Arg
10 105 110

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 gec gtt gtg tgce 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 gecg get caa ggt tta gta gct age att aag aac ttt zag 481
Ser Asn Tyr ARla 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 tg: 529
Ala Val Leu Tyr Tyr Gln Asn Asn Val Phe Met Ser Glu Ala Lys QCys
165 170 S 175

tgyg 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
180 185 190

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 gge tgt ttt gtc gat gat att 673
Pro Asp Prc Ser Arg Ile Leu Gly Ala Gly Cys Phe Val Asp Asp Ile

210 215 220
gtc aaa cag aty gta cac tta tga ttg aas ggt tce gtg tea ctg get 721
Val lys Gln Met Val His Leu
225 230
att gat gc 729

FIG. 9
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caaccaacct
gtcgcetegge
gttgacaaga
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gttagagacg
cgtgaacace
cagcttgaac
cacaaggteg
acactgggag
cttegtaaga
tatgacttag
actaagcatyg
actcgctatg
gattttcteg
gagtcgaaga
gagcgctctg
tttgacactt
gtcattcaac
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actttacaac
gragctacat
tgttcetttt
attgatgaaa
gaatttggtyg
gatgatacta
gttaatcagt
atcgttaagg

cgatctettyg
tgcatgecta
aacgagtaac
catcagcata
ttggtgtcaa
tgctagtgeyg
tcaaaaatgg
agccetatgt
ttgagcetggt
tactcgtgece
acggtaataa
gtgacgagcet
gcagtggtgce
tcgacaacaa
cacgegegygg
gaggtgtcta
ataagagcta
tcaaagggga
cacgtgttga

tgecatctee
gcgatgzagt
ctgaaaattt
tgaaaatgcc
attatcacaa
ttggaggetg
gtgctagtgc
tgaatgagyga
attttcattt
cctttattga
gcggtaacta
agagatcagt
caatttitgc
ctgtcaccat
atacttcaga
tacaacagac
ctatetttga
gggagattcet
ttgcttcaga
tcgaaatgtg
gtgaagtctt
agctgcaact
cacatgacac
tcgagacgee
atggccteat
tactggctac
ttggagaaga
ttgatgaacg
gtaccgaagt
cagtttctga
tctacttatt
accctcecaga
cctgtgaaca
cctcagetoa
ctgagcaatce
ttactggtta
aggcacaaag
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tagatctgtt
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tazatgctge
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cagtaggagyg
ttggacctaa
tcaattcaca
cacttcagtc
atgacaaagce
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taacatacac
tgccatgceaa
gtettgtttg
cctaaatgea
ggacatctta
tttacaagtg
tctttatgag
taaacaagag
gaagcctgtc
ggaagaaact
ttaccatgat
accttacatg
caaaaaggct
tgagtatata
gactgctcett
taaggaagay
agagacaaga
acgtaagtat
cttttatact
geegettgte
gcygctgtaty
tactacatat
aacagtttct
aggtgttgaa
cgagttteat
gcgggaggtt
gettgtggat
tgatgttaca
tagtgatgac
tettggtagg
tggtttaact
acttcaacay
ccgtgetggt
tggcgagets
atctgcaaag
aacgggtgta
tgtttccatt
ttettttgtt
atgtgcgaat
ggagaccctc
agtgactgat
taaactcgat
ggataatgct
tgcgagtttt
tcaaatgaca
cttgaatggce
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agagtgtgac
agotgttaaa
cacaagcatt
tgecactcat
caaaccattce
acgtgtgttt

ctgaaacatg
aaggagagtg
ctttctggac
ggtgaggaca
cttgcaccat
tgcgtgeaga
caggttgtcea
gagccaccaa
gatgtgaagc
aagtttctta
tctcagaaca
gtaggtgatg
ggtggcacta
accacgtacc
aagaaatgca
attctaggaa
aaattaatgc
aaaggaatta
actaaagagc
acaatgccaa
cgttctetta
aatggatacc
ttggetgget
tttcttaage
cttgacggotyg
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atgtctatga
aaaattaaac
acactacgta
tacatgtctyg
tcaattaaat
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gatgctgeta
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aacacttggt
gaagttctgg
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gtaacacaag
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ggtattgctyg
ttaggacaag
cacaattata
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gtggtggtgt
atgattacat
ataatcttge
tceagettet
tgttgtecage
cggttegtac
tggattatcet
acacagaaga
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ccaataagtt
tgecttagagg
ttatcactag
ctgagatgcet
ctggacaagg
aatctgcatt
ctgtatcctyg
ctatatgcat
aaattcazga
ctgtagcettc
ttggttatgt
aagctcetge
tcacttegte
cttacagaga
gtggtgacaa
aggttettte
aagtgttcac
catatggaca
ctcatgtaaa
gtgaagcttc
ctttaaacca
gguctgataa
aattcaatge
acttttgtge
gagaaactat
atgtggtgtg
tgtatatggy
gtggtcgtga
caccacctgce
gtaactatca
acggagctcea
aggaaacatc
acacagagat
agcagcctrat
aactcacatg
agccagcette
ctattgacta
caattgtttg
gtttacgttyg
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ccgeagttgt
agttaggtca
aacctaatga
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cagcaattac
tgecttatgt
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taagctaaat
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tgaagatatg
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gaatttgaga
ggatgttaga
gggcatcgtt
tattattacg
gacacatggt
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cttgtatcaa
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tggatttetg
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ttgatgctga
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gctttectgece
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ggataacagc
actatcttag
ctttgtgtac
tgccacttac
gagccttaga
atgactttag
ctgectgttet
gcatggtaca
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gaattagagce
tatgtttgga
tcgectatgtyg
cttttggtgt
tgtatcttaa
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tgacgatttc
tggcatatat
tgttctttgg
ttagtattgt
ctttctacta
gcatgatgtg
gcatgaagayg
attggaattyg
ttgeregtga
atattgttga
gtcaaaagac
ctaacaacac
gcgacgagte
ttetgttge:
agatgtttga
ttaaggcact
tcetttetac
aggatgttat
gttgtaacaa
gcgeatgtat
tttcactcat
ttcgtactge
aggttgtcaa
gttttaaact
tcgttatgee
acaaagceat
ataaacatge
aaagctgcec
taccgggtac
ttagtgctgt
ctacctectge
ctgtgccata
gtccagacac
tggagggtte
gcgaaaggtc
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acatctttac
ctggtggtat
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acttgtactt
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cagcttgetyg
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ctcttaatgy
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ttcactacct
tgccggeatt
gctattgttg
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tgtcataact
tatgcttaag
agtacataca
tcaggatggot
tggttttgac
tgtagtagct
tgtgctgaga
tggcaacatt
ttgegttcett
ttgttatgac
tcgttatgtyg
tgttagagta
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agctctatca
tcectettgtyg
tattgccata
tgagtacaac
ctgtctggta
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gtcaggcaaa
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Patent Application Publication

10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
16861
10921
10881
11041
11101
1116l
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12662
12721
1278%
12841
12901
12961
13021
13081
13141
13201
13261
13321
13381

gatgacacag
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atcaatggtg
gtggcaatqga
ctttetgete
cagaatggta
ccatttgatg
gttaagggca
caaagtacac
cttggtatta
ttgtgettgt
cctgectaget
ggttataggce
acagctcgca
acacttgttt
ttagttattt
agagctatag
ttacagtgta
cttttetgtt
tctacacaag
gatgctttcea
gctactgtac
cttcaacaac
aatgatattce
tctgttttge
gataaccgtg
gcttatgeca
gttctcaaaa
gccatgcaac
gcaagatctg
atgcttagga
tgtgttccac
gattatggta
tgggaaatce
atggacaatt
gctgttaaac
gctggtacca
aagggaggta
ttcectaaga
gttacagaca
aacctaaata
aatgctacag
cctgcetaaag
zagatgttgt
atggaccaag
catccaaatc
tgtgctaatyg
tggeaaggtt
gcatcaacgt

tatactgtce
atctgctcat
gtgttattgg
ctaagacacc
catgctacaa
ttaaaggtte
gecgtgtettt
acttagaagg
cagacacaac
ataggtggtt
agtacaacta
aaacaggaat
tgaatggtcg
ttgttagaca
ctcatcattg
agtggtcact
tggcaattge
ttctgttace
gggtgatgceg
ttaaggattg
ctgtttatga
acaaagtcta
ctgtaaccte
tgtttgtgtg
tcatgettgt
tactcaaccy
aatttaggta
agcttaacat
agtctaaaat
ttagagtaga
ttcttgcaaa
tatccatgca
ctactcttca
ctgcececagga
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gcaagttgga
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agcttgataa
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cctacaagaa
agcaagttgt
caccaaattt
tacagaataa
cacaaacagc
ggtttgtgcet
gtgatggtac
caccaaaagg
Gaggtatggt
aagtacctgce
catataagga
gtacacacac
agtcctttagy
ctaaaggatt
acccagtyggg
atggctgtag
ttttaaacgg
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aagacatgtc
tcgcaaatee
ccattctatg
caagtataaa
tggttcacca
tttccttaat
ctgetatatg
taaattctat
cataacatta
tettaataga
tgaacctttg
tgcegtetta
tactatcett
atgctetggt
gatgctttca
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tgcatgtget
ttetettgea
tatcatgaca
tgttatgtat
tgatgetget
ctatggtaat
taactattct
tgttgagtat
ttattgttte
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tatgaactcce
taagttgttg
gtctgacgta
gtcatcttcet
agacacaact
gggtgctgta
ggctattget
ggcctatgag
atctttgaat
aaagatggca
ggcaaaagta
tgatgcactt
accattgact
cacttgtgat
tgatgcggat
ggcttggecet
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ttgtactgat
ggcattacta
aggtacaatt
gcctaaagtg
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caattcaact
ttacctagea
tggtacagga
tggtgcettca
ctgtgacttyg
ttttacactt
ttgtgaccaa
gtttgcggtg

atttgcacag
aaccatagcet
caaaattgte
tttgtccgta
tectggtgtrt
ggatcatgtg
catcatatgg
ggtccatttg
aatgttttgg
ttcaccacta
acacaagatc
gatatagtgtg
ggtagcacta
gttaccttcecce
actttcttgs
gtttacgaga
atgctgcttg
acagttgett
tggecttgaat
gcttecagett
agacgtgttt
gctttagate
ggtgtcgtta
tacccattgt
ttaggctatt
cttactcttyg
caggggcettt
ggtattggag
aagtgcacat
aaattgtggg
gaagctttcg
gacattaata
tcagaattta
caggctgtag
gtggctaaat
gatcaggcta
actagtgcta
aacaacatta
acagcagcca
ggtaacacct
agcaagattg
cttattgtta
ccagtagcac
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aaatacttgr
ttagctgcta
gtgectttecet
agtggaggac
caggcaatta
tgttgtctgt
aaaggtaagt
agaaacacag
ctecegegaac
taagtgcagce
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cagaagacat
ttcttgttea
tgcttagget
teccaacctgg
atcagtgtge
gtagtgttagg
agcttccaac
ttgacagaca
catggcectgta
ctttgaatga
atgttgacat
ctgetttgaa
ttttagaaga
aaggtaagtt
catcactatt
atgctttett
ttaagcataa
actttaatat
tggctgacac
tagttttget
ggacactgat
aagctattte
cgactatcat
tatttattac
gttgctgectyg
gtgtttatga
tgcctectaa
gtaaaccatg
ctgtggtact
cacaatgtgt
agaagatggt
ggttgtgcga
gttctttace
ctaatggtge
ctgagtttga
tgacccaaat
tgcaaacaat
tcaacaatgce
aactcatggt
ttacatatgce
ttcaacttag
cagctctaag
tacgacagat
ttgcectacta
aagatctcaa
tggaaccacc
acttcatcaa
cagtacgtct
tetgtgettt
aaccaatcac
ctgtaacacc
attgtagsatyg
acgtccaaat
tctgtaccegt
ccttgatgea
cegtettaca
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gcttaatcet
ggctggcaat
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ttctettttyg
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gtacaaacag
gctettcact
gcgtgatggt
tgttgtcect
atctgcactc
tgaaattaac
agccaactca
gteccotgtgeg
taacaattcg
atgggctaga
ttgtaggttt
aggcttaaac
tcaggetgga
tgcacgtagac
caactgtgtyg
agaagctaac
ccacattgac
acctaccact
ctgcggaatyg
gtctgcggat
ccgtgeggea
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caggcactag
gttttgcaaa
atttattaga
agactattta
ttagagtaga
tggetgattt
aaatactegt
acttcgtaga
aatcattatt
tactgacatt
aagtagcacc
tcetcacttt
cacttattaa
accgttattt
ataggtgtat
caagttttgg
ctggatacca
cgegtetcag
ctggcaattt
atgttgcttt
tgtctaaagg
aggatggcaa
gtgatatcag
atggtggcetyg
tccecatttaa
aagatgcact
ttaagtatgce
gtactatgac
gagctactgt
ctgtttacag
gagccatgcc
cttgctgraa
gtgagatggt
atgctacaac
taaatgcact
aacacaggct
agttttacgce
tgtgctataa
cagttcttta
accttactaa
atgattacgt
tcgatgatat
ttgatgetta
atttacaatea
ccgtaatgcet
tgtacacace
cttcacttcg
accatgtcat
ccecaggtig
gcaagtcaca
tatacaaaaa
gtgattggac
ttttecgeage
ccactgtacg
ctagaccacce
aagtacagat

tactgatgtc
gttcctaaaa
ctecttacttt
Taacttggtt
togtgacatyg
agtctatget
cacatacaat
gaatcctgac
aaagactgta
agataatcaqg
aggctgcgga
gactagggca
gtygggatttyg
taaatattygy
ccttecattgt
accactagta
ttfttcgtgag
tttcaaggaa
attgctagat
tcaaactgte
tttetttaag
cgctgctate
acaactccta
tattaatgce
taaatggggt
tttcgeagtat
cattagtgca
aaatagacag
ggtaattgga
tgatgtagaa
taacatgctt
cttatcacac
catgtgtgge
tgcttatget
tctttcaact
ctatgagtgt
ttacctgegt
cagtaactat
ttatcaaaat
aggacctecac
gtacctgcect
tgtcaaaaca
cccacttaca
cattagaaag
aactaatgat
acatacagtc
ttgcggtgee
ttcaacatca
tgatgtcact
taagcctcce
cacatgtgta
taatgctgge
agagacgetce
cgaagtactc
attgaacaga
tggagagtac
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gtctacaggg
actaattgct
gtagttaaga
aaagattgtc
gtaccacata
ctacgtcatt
tgctgtgatg
atcttacgeg
caattetgeg
gatcttaatg
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ttggctgctyg
ctgaaatatg
gaccagacat
gcaaacttta
agaaaaatat
ttaggagtcg
cttttagtgt
aaacgcacta
aaacccggta
gaaggaagtt
agtgattatg
ttegtagttyg
aaccaagtzaa
aaggctagac
actaagcgta
aagaatagag
tttcatcaga
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gcggctcaag
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gaattttget
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ttgcaggctg
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gatgtgacac
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ggcagtgaca
gattacatac
aaageccactg
tctgacagaqg
aactatgtct
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cttttgatat
gtcgctteca
ggcatactat
cagcggttyge
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atgctatgeg
ggaactggta
tggattcata
agtcccatat
attttacgga
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ggatgctgat
agagagactt
ttgtattaac
ttctactgtyg
tgttcctttt
ggatgtaaac
tccagetatg
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agacttttat
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ttataatctg
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agctggtgte
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tcttgetege
cgagtgtygeg
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tcaagctgtt
caagtatgtec
tgatcatgaa
tctttetgat
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aaaatgttgg
aatgctagtt
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ccgtgtaact
tggtgatgct
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atagcaacea

agactcaagce
tatggtattg
gttggaaaac
aaaaatagta
gttgtgtaca
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gaggtactac
taatgccact
tgtacccaac
tecggeatgea
ccatcggact
cagctgttga
gaatcatacc
tagaacagta
tetttgatga
gtgcaaaaca
tgactaaagg
taggtccaga
tgagtgettt
tcaaaatgtt
aaataggegt
tctcacctta
ctgttgatte
cagcacacte
ttttgtgcat
taccacgtceg
gtagtaagat
taaaattcaa
accgtagact
atatgtttat
tagagggetg
tttctacagyg
cagaattcac
cactcatgts
gtgatacact
agecttacatce
acaaacgtgce
tgggttttga
gtaaccttca
gttgtgatgce
attggtctgt
aagtacaaca
acattggaaa
acgatgctcea
ctacacatca
gttacccage
taccaggctyg
tcgataaaag
cttgtgagte
ctacgtgtat
accgacagta
acaaacaatt
atgtggetta
ttteccatcat
aaaataagac
aaccagtgce
taatctggga
tgactgacat
atggtagagt
cagaaggtte
gagtcacatt
gcattattca

gacatacaag
tagtgcacct
actcaacatc
aaagtactct
tgctetetat
tgcectatgt
tgcgegtygeg
tgttttectge
aatctctatyg
ctacgtctat
cacactagaa
catgttectt
agtttatgac
ctacaaaggt
tgtaagagaa
taattcacag
atcacagggt
ttgtaatgtc
aatgtctgat
caatgtgget
cattactggt
gactgaagga
catctctatg
cacccgegaa
tcatgcaact
tgttaactta
cagagttaat
taaaggctty
gaaaggattyg
aatgaagtac
aacttgettt
ctatgtctat
gagtaaccat
tatcatgact
tgaataccct
catggttgtyg
tccaaaggcet
gccatgtagt
cgataaattce
caatgcaatt
tgatggtggt
tgcatttact
tcatggcaaa
tacacgatgc
cttggatgea
tgatacttat
taatgttgtt
taataatgcet
aacacttcet
agagattaag
ctacaaaaga
tgccaagaaa
ggaaggacag
agtcaaaggt
aattggagaa
acagttgccet
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ttgaatgttg
actctagtge
tcagatgagt
acactccaag
tacccatctyg
gaaaaggcat
cgegtagagt
actgtaasatg
gctactaatt
attggcgatce
ccagaatatt
ggaacttgtc
aataagctaa
gttattacac
tttcttacac
aacgctgtag
tctgaatatg
aaccgcttca
agagatcttt
acattacaag
ctteatecta
ttatgtgttg
atgggtttca
gaagctatte
agagatgctyg
gtagctgtac
gcaaaacctc
cectggaatg
tcagacagag
tttgtcaaga
tctactteat
aacccatita
gaccaacatt
agatgtttag
attataggag
aagtctgeat
atcaagtgtyg
gacaaagcett
actgatggtg
gtgtgtaggt
agtttgtatyg
aatttaaagce
caagtagtgt
aatttaggtg
tataatatga
aacctgtgga
aataaaggac
gtttacacaa
gttaatgttyg
atactcaata
gaagceaocag
cctactgaga
gtagaccttt
ctaacacctt
tcagtaaaaa
gaaacctact

gtgattactt
cacaagagca
ttrctageaa
gaccacctgg
ctcgeatagt
taazatattt
gttttgataa
cattgecaga
atgacttgag
ctgctcaatt
ttaattcagt
geegttgtee
aagcacacaa
atgatgtttce
gcaatcctge
cttcaaaaat
actatgtcat
atgtggcetat
atgacaaact
cagaaaatgt
cacaggcacc
acataccaqgqg
aaatgaatta
gtcacgtteg
tgggtactaa
cgactggtta
caccaggtga
tagtgcegtat
tegtgttegt
ttggacctga
cagatactta
tgattgatgt
gccaggtaca
cagtccatga
atgaactgag
tgettgetga
tgecteagge
acaaaataga
ttrgtttgtt
ttgacacaag
tgaataaqgca
aattgecttt
cggatattga
gtgctgtttg
tgatttctge
atacatttac
actttgatgg
aggtagatgg
catttgaget
atttgggtat
cacatgtatc
gtgettgtte
ttagaaacgce
caaagggace
cacagtttaa
ttactcagag

FIG. 10 Con’t

tgtgttgaca
ctatgtgaga
tgttgcaaat
tactggtaag
gtatacggea
gceccatagat
attcaaagtyg
aacaactgcet
tgttgtcaat
accagcecce
gtgcagactt
tgctgaaatt
ggataagtca
atctgeaatc
ttggagaaaa
cttaggattg
attcacacaa
cacaagggea
gcaatttaca
aactggactt
tacacacctce
cataccaaag
ccaagtcecaat
tgegtggatt
cctacctcete
tgttgacact
ccagtttaaa
taagatagta
cctttgggceyg
aagaacgtgt
tgectgetgy
Tcagcagtge
Tggaaatgcea
gtgetttgtt
ggttaattct
taagtttcca
tgaagtagaa
ggaactctte
ttggaattgt
agtettgtea
tgcattcecac
cttttactat
ttatgttcca
cagacaccat
tggatttage
caggttacag
acacgeegge
tattgatgtg
ttgggetaag
tgatatcget
tacaataggt
ttcacttact
ccgtaatggt
agcacaaget
ctactttaaqg
cagagactta
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tctecacactg
attactgget
tatcaaaagg
agtcattttg
tgctcteate
aaatgtagta
aattcaacac
gacattagtag
gctagacttce
cgcacattgce
atgaaaacaa
gttgacactg
gctcaatget
aacagaccic
getgttttza
cetacgeaga
actactgaaa
aaaattggca
agtctagaaa
tttaaggact
agegttgata
gacatgacct
ggttacccta
ggctttgatg
cagctaggat
gaaaataaca
catcttatac
caaatgcetcea
catggetttyg
tgtctgtgtyg
aatcattcty
ggctttacgg
catgtggeta
aagcgegttyg
gcttgeagaa
gttetteoatg
tggaagttet
tattcttatg
aacgttgatc
aacttgaact
actccagett
tctgatagte
ctcaaatctg
gcaaatgagt
ctatggattt
agtttagaaa
gaagcacctg
gagatctttg
cgtaacatta
gctaatactyg
gtctgcacaa
gtcttgtttg
gttttzataa
agcgtcaatg
aaagtagacg
gaggatttta



Patent Application Publication

20161
20221
20281
20341
20401
20461
20521
20581
20641
20701
20761
20821
20881
20941
21001
21061
21121
21181
21241
21301
21361
21421
21481
21541
21601
21661
21721
21781
21841
21901
21961
22021
22081
22141
22201
22261
22321
22381
22441
22501
22561
22621
22681
22741
22801
22861
22921
22981
23041
23101
23161
23221
23281
23341
23401
23461

agcccagatce
gatataagct
aacttggcgg
aattagagga
aaacaggttc
agataataaa
atgctgaaat
aactacaagce
aaagaatgct
aaggaatast
ctttagetet
ttgcaccacqg
cagatcttaa
tacatacgcc
atgtgacaaa
agcaaaaact
ctgaccttta
atgcatcate
aaattgatgg
agttgtette
ctgtaatgtc
gtaggcttat
actaaacgaa
accggtgcac
tgaggggggt
atttatttet
gcaaccctgt
ttgtcegtgg
ttaacaatte
tetttgetgt
ttaattgcac
gtaattttaa
ataagggeta
aacctatttt
ccttttcace
taaagccaac
attgttctea
aaggaattta
ctaatattac
tctatgeatg
actcaacatt
tttgcttete
tagcgecagy
tgggttgtgt
attataaata
atgtgecttt
cattaaatga
tagtactttc
ctgaccttat
tgttaactcc
atttcactga
CLLttggagy
tatatcaaga
cagecttggcy
taggagctga
gtgctagtta

acaaatggaa
cgagggcetat
tcottecattta
ttttatccet
atcaaaatgt
gtcacaagat
ttecattcatg
aagtcaagcg
tcttgaaaag
gatgaatgtce
accctracaac
tacagctgtg
tgacttegzc
taataaatag
agagaatgac
agccetgggt
caagcttatg
atcggaagea
ctataccatg
ctattcactc
tcttaaggay
cattagagaa
catgtttatt
cacttttgat
ttactatcet
tcecattttat
catacctttt
ttgggttttt
tactaatgtt
ttctaaacce
tttcgagtac
acacttacga
tcaacctata
taagttgccet
tgctcaagac
tacatttatg
aaatccactt
ccagacctcet
agacttgtgt
ggagagaaaa
tttttcaacc
caatgtctat
acaaactggt
ccttgettgg
taggtatctt
ctcceoctgat
ttatggtttt
ttttgaactt
taagaaccaqg
ttecttcaaag
ttcegttcga
tgtaagtgta
tgttaactgce
catatattct
gcatgtcgac
ccatacagtt

FIG.
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actgactttc
gcettegaac
atgataggoet
atggacagca
gtgtgttetg
ttgtcagtaga
ctttggtgta
tggraaccag
tgtgaccttc
gcaaagtata
atgagagtta
ctcagacaat
tececgacgeag
gaccttatza
tctaaagaag
ggttctatag
ggccatttct
tttttaatzg
catgctaact
tttgacatga
aatcaaatca
aacaacagag
ttertattat
gatgttcaag
gatgaaattt
tctaatgtta
aaggatggta
ggttctacca
gttatacgag
atgggtacac
atatctgatg
gagtttgtgt
gatgtagttc
cttggtatta
atttggggca
ctcaagtatg
gctgaactca
aatttcaggg
ccttttggag
aaaatttcta
fttaagtgcet
gcagattctt
gttattgcetyg
aatactagga
agacatggca
ggcaaacctt
tacaccacta
ttaaatgcac
tgtgtcaatt
agatttcaac
gatcctaaca
attacacctyg
actgatgttt
actggaaaca
acttcttatg
tctttattac

tcgagetege
acatcgttta
tageccaageg
cagtgaazaa
tgattgatct
tttcaaaagt
aggatggaca
gtgttgegat
agaattatgg
ctcaactgtyg
ttcactttygg
ggttgccaac
attctacttt
ttagcgatat
ggtttttcac
ctgtaaagat
catggtggac
gggctaacta
acattttctg
gcaaatttce
atgatatgat
ttgtggtttce
ttcttactet
ctcctaatta
ttagatcaga
cagggtttca
tttattttge
tgaacaacaa
catgtaactt
agacacatac
cectttteget
ttaaazataa
gtgatctacc
acattacaaa
cgtcagectge
atgaaaatgg
aatgctctgt

tgttcecte
aggtttttaa
attgtgttgce
atggcgttte
ttgtagtcaa
attataatta
acattgatge
agcttaggcce
gcacceeace
ctggcattgyg
cggcecacggt
ttaattttaa
catttcaaca
catctgaaat
gaacaaatgc
ctacagcaat
atgtattcca
agtgcgacat
gtagtactag

10 Con’t

tatggatcaa
tggagattte
ctcacaacat
ttacttcata
tttacttcgat
ggtcaaggtt
tgttgaaacc
gcetaacttyg
tgaaaatgct
tcaatactta
tgctggctet
tggcacacta
aattggagac
gtatgaccct
ttatctgtgt
aacagagcat
agcttttgtt
tcttggecaag
gaggaacaca
tcttaaatta
ttattctett
aagtgatatt
cactagtggt
cactcaacat
cactctttat
tactattast
tgccacagag
gtcacagtcg
tgaattgtgt
tatgatattc
tgatgtttca
agatgggttt
ttctggtttt
ttttagagcee
agcctatttt
tacaatcaca
taagagettt
aggagatgtt
tgctactasa
tgattactct
tgccactaag
gggagatgat
taaattgccea
tacttcaact
ctttgagags
tgctettaat
ctaccaacct
ttgtggacca
tggactcact
atttggcegt
attagacartt
ttcatctgaa
tcatgcagat
gactcaagca
tcectattgga
ccaagaatct
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ttcatacagce
agtcatggac
tcaccactta
acagatygcege
gactttgteg
acaattgact
ttctacccaa
tacaagatgce
gttataccaa
aatacactta
gataaaggag
cttgtecgatt
tgtgcaacaqg
aggaccaaac
ggatttataa
tcttggaatg
acaaatgtaa
ccgaaggaac
aatcctatce
agaggaactg
ctggaaaaag
cttgttaaca
agtgaccttyg
acttcatcta
ttaactcagg
catacgtttyg
aaatcaaatg
gtgattatta
gacaaccctt
gataatgcat
gaaaagtcag
ctctatgttt
aacactttga
attcttacag
gttggectatt
gatgctgttg
gagattgaca
gtgagattcc
ttcececttetyg
gtgctctaca
ttgaatgatc
gtaagacaaa
gatgatttca
ggtaattata
gacatatcta
tgttattgge
tacagagttyg
aaattatcca
ggtactggty
gatgtttctg
tcacctiget
gttgetgtte
caactcacac
ggctgtctta
gctggeattt
attgtggcett
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atactatgte
ctactaactt
ccgtagattyg
aatatggtag
atcgcaacac
aatattttgg
ggtcttttat
agcaatatgg
tcaatggact
ctgctctagt
aaataccttt
ttctctatga
aagaatcact
atgctcaage
gtgtgctaaa
ggttaattac
ctgctgaaat
gaceaatcaaa
cagcececgea
tcaccacagc
ttgtgtttaa
ttactacaga
acacagttta
acttcaaaaa
ctgtegtcaa
aatcactcat
atgtttgget
gttgcatgac
agtittgatga
cgaacttatg
aaaaattgac
agcctcactc
cgctaccaaa
gttcatttge
tgcaggtaag
caacgcatgt
attactttat
accatataac
aaaactcasaa
agactatgtc
aattactaca
agacccaccg
aatggatcca
aagtgagtac
tagcgtactt
tgegettcega
ggtttacgte
ggtctaaacyg
gcagacaacqg
gtaataggtt
aacaggtttt
gecrtgttttg
gecaatggett
tttgctecgta
ccteteegygg
gtgatcatzc

tttaggtget
ttcaattage
taatatgtac
cttttgcaca
acgtgaagtyg
tggttttaat
tgaggacttg
cgaatgecta
tacagtgttg
tagtggtact
tgctatgcaa
gaaccaaaaa
tacaacaaca
attaaacaca
tgatatcctt
aggcagactt
cagggcttct
aagagttgac
tggtgttgtc
gccagcaatt
tggcacttct
caatacattt
tgatcctectyg
tcatacatca
cattcaaaaa
tgaccttcaa
cggctteatt
tagttgttgce
ggatgactct
gatttgttta
aatgcttete
cctttcggat
ataattgcgce
aatttactgc
gaggcgcaat
agaattatta
gatgccaact
agtgtcacag
gaagactacc
gttgtacatg
gacactggta
aatgtgcaaa
atttatgatg
gaacttatgt
ctttttettg
ttgtgtgegt
tactcgegtyg
aactaactat
gtactattac
tcectattect
tgtacataat
tgcttgetgt
gtattgtagg
ccegetecaat
ggacaattgt
gtggtcactt
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gatagttcaa
attactacag
atctgcggag
caactaaatc
ttcgetceaag
ttttcacaaa
ctctttaata
ggtgatatta
ccacctcetge
gccactgetyg
atggcatata
caaatcgcca
tcaactgcat
cttgttaaac
tcgegacttyg
caaagectte
gctaatcttyg
ttttgtyggaa
ttcctacatg
tgtcatgaag
tggtttatta
gtctcaggaa
caacctgagc
ccagatgttyg
gaaattgacc
gaattgggaa
gctggactaa
agttgcctcea
gagccagttc
tgagattttt
ctgcaagtac
ggcttgttat
tcaataaaag
tgctatttgt
ttttgtacct
tgagatgttyg
actttgtttyg
atacaattgt
aaattggtgg
gctatttcac
ttgaaaatgc
tacacacsat
agececgaccac
actcattcegt
ctttegtogt
actgetgeaa
ttaaaaatct
tatrattatt
cgttgageag
agcectggatt
aaagettcett
tgtctacaga
cttgatgtygg
gtggtcatte
gaccagaccy
gcgaatggcee

ttgettacte
aagtaatgcce
attctactga
gtgcactctc
tcaaacaaat
tattacctga
aggtgacact
atgctagaga
tcactgatga
gatggacatt
ggttcaatgg
accaatttaa
tgggcaaget
aacttagctce
ataaagtcga
aaacctatgt
ctgctactaa
agggctacca
tcacgtatgt
gcaaagcata
cacagaggaa
attgtgatgt
ttgactcatt
atcttggega
gcctcaatga
aatatgagca
ttgccategt
agggtgcatg
tcaagggtgt
tactcttgga
tgttcatgcet
tggcgttgea
atggcagcta
taccatctat
ctatgecttyg
gctttgttgg
ctggcacaca
cgttactgaa
ttattctgag
cgaagtttac
tacattcttc
cgacggctet
gactactagce
tteggaagaa
attcttgeta
tattgttaac
gaactcttet
ctgtttggaa
cttaaacaac
atgttactac
ttcetctgge
attaattyggg
cttagectact
aacccagaaa
ctcatggaaa
ggacactcce

FIG. 10 Con’t

taataacacc
tgtttctatyg
atgtgctaat
aggtattgct
gtacaaaacc
ccectctaaag
cgctgatgcet
tctcatttgt
tatgattgct
tggtgetgge
cattggagtt
caaggcgatt
gcaagacgtt
taattlttygt
ggcggaggta
aacacaacaa
aatgtctgag
ccttatgtece
gccatcccag
cttcecteogt
cttettttet
cgttattgge
caaagaagag
catttcaggce
ggtcgctaaa
atatattaaa
catggttaca
ctcttgtagt
caaattacat
tcaattactg
acagcaacga
tttcttgetg
gcectttata
tcacatcttt
atatattcte
aagtgcaaat
cataactatg
ggtgacggea
gataggcact
taccagcecttg
atctttaaca
tcaggagttg
gtgeetttgt
acaggtacgt
gtcacactag
gtgagtttag
gaaggagttc
ctttaacatt
tcctggaaca
aatttgecta
tcttgtggee
tgactggcgy
tecgttgettce
caaacattct
gtgaacttgt
tagggcgcetg
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attgctatac
gctaaaacct
ttgcttcetee
gctgaacagg
ccaactttga
ccaactaaga
ggcttcatga
gcgcagaagt
gcctacactyg
gctgctcette
acccaaaatqg
agtcaaattc
gttaaccaga

ctaatcaggqg
tgtgttcttg
ttcecacaaqg
gagaggaact
gaaggtgttt
ccacaaatasa
atcattaaca
ctggacaagt
attaacgett
aatttaaatg
tggeettggt
atcttgettt
tcttgetgea
tacacataaa
cacagccagt
taccgctaca
tttttcagag
agggcttcca
tgcttgtege
tacaatgcat
ccaagaacce
actactgtat
tttcaacacc
caggtgttaa
agtctacaca
agcttgttaa
ctaatccage
aagcacaaga
taatagttaa
ccatcecttac
taaaaccaac
ctgatcttet
gettatcatyg
atggaaccta
ttctaatcgyg
agtaacactt
gattgecgatt
cttcaggety
tctcaatgtyg
cattggtgcet
tgacattaaqg
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gacctgccaa
gcgtegeage
aactataaat
taagtgacaa
tatcattatg
agtgagacaa
acctatggag
ttgtatttac
tactaaaaga
ctgacaatasa
gtactcgaca
aagaggaggt
ttttaatact
cttetatttyg
ttggttttea
gaaacttcte
gcgctgtgcea
gtaatactta
ggcacactat
gtggtgcget
gagacgtact
tcaaaccaac
aaccagaatg
aataatactg
cctecgaggece
taccgaagaqg
agatggtact
aaagaaggca
ggcacccgea
ttgccaaaag
tcatcacgta
cctgetegaa
ttgaaccage
actaagaaat
cagtacaacg
ggggaccaag
tttgctccaa
tcgggaacat
aaagacaacg
gagccetaaaa
aagaagcagc
cttcaaaatt
accacacaag
tactcttgtyg
atctcacata
cattttcate
ctgcetatat
attttaatag

aagagatcac
gtgtaggcac
taaatacaga
cagatgtttc
aggactttca

tatttaagce
ttagattatc
atcttgegay
accttgecca
atttgcacta
tacctatcag
tcaacaagag
ttgcttecace
tgctttttag
ctecgaaatec
attgttttga
tctaataaac
tagcactgct
ggttcaaaca
tatagctagg
tgttgtttta
gtagtgcccce
gaggacgcaa
cgtecttggtt
agggcgttce
ctacccgacyg
tctattacct
tcgtatgggt
atcctaatas
gcttctacge
gtcgeggtaa
tggctagegg
ttgagagcaa
ctgctgetga
tcactcaagce
acctaatcag
gtgectctge
ggctgactta
tcatactget
aggacaaaaa
ccactgtgac
ccatgagtgg
gcagatgggc
cagaatgaat
gcaatcttta
gaggccacgc
ggaagagacce
cttcttagga
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tgtggctaca
tgattcaggt
ccacgeeggt
atcttgttga
ggattgctat
ctctaactaa
cataaaacga
ctatatcact
tcaggaacat
acttgcacta
ctgcgtgcaa
ctetactege
attaagagaa
ccrttetyget
aggatctaga
cttgtattte
ctecatgtget
tggetttgtg
tgecacaccta
tgttggtacc
aataaacgaa
ccgcattaca
tggggcaagg
cacagctcte
aatcaacacc
agttcgtggt
aggaactgge
tgcaactgag
caatgctgee
agagggaagc
ttcaagaaat
aggtggtgaa
agtttctggt
ggcatctaaa
atttgggaga
acaaggaact
attctttgga
tcatggagcee
gaacaagcac
gaaaaagact
tcttettect
agcttcetget
tatgtaaacg
tctegtaact
atcaatgtgt
ggagtacgat
taatgtgtaa
gaatgacaaa

tcacgaacgce
tttgctgeat
agcaacgaca
cttecaggtt
ttggaatctt
gaagaattat
acatgaaaat
atcaggagtyg
acgagggcaa
gcacacactt
gatcagtttc
cactttttet
agacagaatyg
actcottgtt
agaaccttgt
tctatgeagt
tgaagatcct
ctctaggaaa
atgttactat
ttcatgaagyg
caaattaaaa
tttggtggac
ccaaaacagc
actcagcatg
aatagtggtc
ggtgacggca
ccagaagcett
ggagccttga
accgtgcetac
agaggcggea
tcaactcecetg
actgececteg
aaaggccaac
aagcctegee
cgtggtcecag
gattacaaac
atgtcacgca
attaaattgg
attgacgcat
gatgaagcte
gcggctgaca
gattcaactc
ttttegecaat
aaacagcaca
aacattaggyg
cgagggtaca
aattaatttt
aaaaaaaaaa

FIG. 10 Con’t

tttcttatta
acaaccygcta
atattgettt
acaatagcag
gacgttataa
tcggagttag
tattctette
tgttagagot
ttcaccattt
tgcttrtgcet
accaaaactt
cattgttgcet
aatgagctca
ttaataatgce
accaaagtcet
tgcatatgca
tgtaaggtac
ggttttacct
caactgtcaa
tcaccaaact
tgtetgataa
ccacagattce
gcecgaccceea
gcaaggagga
cagatgacca
aaatgaaaga
cacttcccta
atacacccaa
aacttectca
gtcaagectc
gcagcagtag
cgctattget
aacaacaagg
aaaaacgtac
aacaaaccca
attggeccgea
ttggcatgga
atgacaaaga
acaaaacatt
agcectttgec
tggatgattt
aggcataaac
tcegtttacg
agtaggttta
aggacttgaa
gtgaataatg
agtagtgcecta
aa

US 2010/0184019 A1

caaattagga
cecgtattgga
gctagtacag
agatattgat
taagttcaat
atgatgaaga
ctgacattga
acgactgtac
caccctcttg
tgtgctgacy
ttcatcagac
gctetagtat
ctttaattga
ttattatatt
aaacgaacat
ctgtagtaca
aacactaggg
tttcatagat
gatccagetg
gctgcattta
tggaccccaa
aactgacaat
aggtttaccce
acttagattc
aattggctac
gctcagecccce
cggecgctaac
agaccacatt
aggaacaaca
ttetegetee
gggaaattct
gctagacaga
ccaaactgtce
tgccacaaaa
aggaaatttc
aattgcacaa
agtcacacct
tccacaatte
cccaccaaca
gcagagacaa
ctccagacaa
actcatgatyg
atacatagtc
gttaacttta
agagccacca
ctagggagag
tcceceatgtg



Patent Application Publication  Jul. 22,2010 Sheet 19 0f90  US 2010/0184019 A1

t

ATATTAGGTTTTTACCTACCCAGGRARAGCCAACCARCCTCGATCTCTTGTAGATCTGTT 60

I L. ¢ F YL PRK S QP T S3 I 8 CZR & V
- Y * vV P T Y P G K A N OQOQ P R S L V D L F
- i R F L PTOQEZ K P TDNIL DL L * I C 8§

61 - CTCTRAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC - 120

-L 7T N F K I CV A V A RL HA *~ C T Y
- 8 K R T L K s Vv * L § L GG C M P 8 A P T
- L N E L * N L C S C R S A A C L V H L R

121 - GCAGTATARACAATAATRARTTTTACTGETCGTTGACARGARACGAGTAACTCGTCCCTCT - 180
-A V * 7T I I N F T V V D K K R V T R P S
- g Y K ¢ *» * I L L 8§ L T R N E *~ L V P L
- s I NN N K F Y CUR ¥ Q E T S N S S L F

181 - TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC ~ 240
-S A D CL R F RPCCS RS S A Y L G F
- L o T A Y G F V R V. A V D H Q H T * Vv §
- ¢ R L L TV &S s VvV L ¢ 5 I I 8 I P R F R

241 - GTCCGGGTGTGACCGARAGGTARAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGARAACA ~ 300
-V RV * P K &K M E S L VL GV N E KT
- s G C D R K VR W R AL F L V 8 T R K H
- P &6 VvV T E K * D G E P C S W C QO R E N T

301 - CACGTCCAACTCAGTTTGCCTGICCTITCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGE ~ 360
-7V 0 1L 8§ L PV L O V R DV L V E G P G
- T s N 5 V C L S5 F R L E T C * C V A S5 G
- R P T 0 F A C?P S G * K RAS AW L R G

361 - GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCABARATGGCACTTGTGGT ~ 420
-D s v B E AL S E A RE HIL KNG T C G
- T L W K R P Y R R HVY NT S KM AL V V
- L ¢ 6 R G P I GG T * T P Q KW H L W 3

421 - CTAGTAGAGCTGGARARAGGCGTACTGCCCCAGCTTGRACAGCCCTATGTGTTCATTAAR - 480
-L v B L E K ¢V L P QL E ¢ P Y V F I K
- * * 5§ W K K A Y C P 5 L N S P M C S L N
- S R A G K R E T A P A * T A L C V H * T

481 - CGTTCTGATGCCTTAAGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGARAATG ~ 540
-R S D AL S TWNHGHEK V V E L V A E M
- v L. Mm p * A P I T A TR S L 85 W L @ K W
- rF *»C L K B ¢ S R P Q@ G R * A G C R N G

541 - GACGGCATTCAGTACGGTCGTAGCGGTATARCACTGGGAGTACTCGTGCCACATGTGGGC - 600
-pP G I Y GRS GG I T L GV L V P H V G
- T A F 5§ T VV AV * HWE Y S C H M W A
- R H 8§ v R § * K Y N T & 8§ T R A T C G R

601 - GARACCCCAATTGCATACCGCRATGTTCTTCITCGTRAGAACGGTAATRAGGGAGCCGET ~ 660
-E T 2 I A Y R NV L L R K N G N K G A G
- K P Qg L HTAMUFF FV RTV I R E P V
- NP N CTI P O CS S S * E R * * G 5 R W

0661 ~ GGTCATAGCTATGGCATCGATCTAAAGTCTTATSACTTAGGETGACGAGCTTGGCACTGAT ~ 720
-G H § Y ¢ I b L K S Y D L G D E L G T D
- v I A M AS I *» 5§ L M T *V T § L A L I
- s * L W H R 5 KV L * L R * R A W H * 8

721 - CCCATTGRAGATTATGAACAARACTGGAACACTAAGCATGGCAGTGETGCACTCCGTGAA ~ 7380
- I © DY E Q N W N T K HE G S 6 A L R E
- P L K I M N X T 6 T L S M A V V E § V N
- # ~ R L » 7T X L E H * A W ¢g W C T P * T

781 ~ CTCACTCGTGRGCTCAATGGAGGTGCAGTCACTCGCTATGTCGACAACRATTTCTGTGGC ~ 840
-L T R B L NG G AV T R Y VD DNNF C G
- 8 L v § §$ M E V ¢ S8 L A M S T T I & V A
- H & *» A ¢ W R C S H 8§ L C R Q ¢ F L W F
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841 - CCAGATGGGTACCCTCTTGATTGCATCARAGATTTTCTCGCACGCGCGGGCAAGTCARTG ~ 800
- D G Y P L B C I K D F L A RA G K S8 M
- MGG T L L I A S5 K I F S HAURA S QC
- R WvVvVv?epPs L HEQgQRT FSRTIRGQ V NV
901 - TGCACTCTTTCCGAACRACTTGATTACATCGAGTCGAAGAGACGTGETCTACTGCTGCCET ~ 960
-¢ L s E QL D Y I BE S KRGV Y C C R
- A L P P N NL I T 5 5§ R RE YV S T 2 4V
- H & F R ? T * L H R V E & R C L L L P *
961 - GACCATGAGCATGAAATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAG - 1020
-D H E H E I AW F T ER S D K S Y E H Q
- T M § M KL P G S L S5 AL I RAT S5 T K
- p *»A * N C L V H * A L *» * E L R A P D
1021 - ACACCCTTCGARATTAAGAGTGCCAAGARATTTGACACTTTCARAGGGGAATGCCCARRG ~ 1080
- T P F E I K S A KK F D T F K G E C P K
- H P § K L RV P R N L T L S K G N A @ &
- T L RN *E CQE I *» H F Q R G M F KV
1081 - TTTGTGITTCCTCTTAACTCAAARGTCARAGTCATTCAACCACGTGTTGAARAGRAAARG ~ 1140
-F vV F FP L N S KV KV I QQ F E V E KX XK K
- L ¢CF L L T g K S K S F N HV L K R KR
- c v s s * L K ' &8 ¢ & H &5 T T C * K E K D
1141 - ACTGAGGGTTTCATGGGGCGTATRACGCTCTGTGTACCCTGTTGCATCTCCACAGGAGTCET ~ 120C
-T E G FM G RI RS VY PV AR 3 P O E C
- L RV § W GV Y A L C T L L HL HER § V
- * 5 F B G A Y T L C Vv P CC I 8§ T 6 v *
1201 - AACAATATGCACTTIGTCTACCTTGATGAAATGTAATCATTGCGARTGAAGTTTCATGGCAG ~ 126C
-N NMHH L S T L MK CNHCDEV S W Q
- T I1 CTCVL P * * NV I I A MK F HGR
- g vy AL VY L D EM* 5 L R * S F M A D
1261 -~ ACGTGCGACTTTCTIGAAAGCCACTTGTGAACATTGTGGCACTGRARMATTTAGTTATTGRA - 1320
-T ¢C D F L KA T CUEHCCGTENTZLV I E
- R A T F *K P L VN I VAL K I * L L K
- vV R L S E S H L * T L W H * K F 8 Y * R
1321 - GGACCTACTACATGTGGGTACCTACCTACTAATGCTGTAGTGARAATGCCATETCCTGCC — 1380
G 7T T C G Y L P T N AV V KM P C P A
- b L L HV & T Y L L ML » * K CH V L P
- T Y Y M WwWvVv P T Y *~ CCSENAMZSTCL
1381 - TGTCAAGACCCAGAGATTGGACCTGAGCATAGTGTTGCAGATTATCACAACCACTCARAC - 1440
-CcC ¢ b P E I G P E H S V A DY B NUH S N
- vV K 1t R L DL S I VL I I T T T QT
- S R P R DWT * A * C CURL S O P L K H
1441 - ATTGAAACTCGACTCCGCAAGGGAGGTAGGACTAGATCTTTTGCAGCCTGTGTGTTTGCC ~ 1500
~-I E T R L R X G GG R TR CF &G G C V F A
- L K L D $ A REV G L DV L EA AUV C L P
- * N s T P 0 G R * D2 * M F WU RKUL C V C L
1501 = TATGTTGGECTGCTATAATAAGCGTGCCTACTGEGTTCCTCETGCTAGTGCTGATATTGEE ~ 1560
-Y vV & ¢ ¥ N K R A Y WV P R A S8 A D I G
- ML 2 A ¥ I & V P T G ¥ L VvV L VvV L I L A
- ¢ w&L'iLt=+~*~ano<clL L G5 85 C* C * Y W L
1561 - TCAGGCCATACTGGCATTACTGGTGACAATGTGGAGACCTTGAATGAGGATCTCCTTGAS ~ 1620
-5 G & T ¢ I T G DNV E T L N E D L L E
- ¢ A I L AL LV T MWZRP* M R I 5§ L R
- R P Y WH Y W ~ ¢ C G DL E * 6 8 P * D
1621 ~ ATACTGAGTCGTGAACGTGTTAACATTAACATTCTTGGCGATTTTCATTTCGAATGAAGAG ~ 1680
-I L S R ERV NI NIV G D F H L W E E
- Y * vV vV NV L T L T L L A I F I * M K R
- T ESs ~ T C * H * H C W R F & F E * R G
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1681 - GTTGCCATCATTITGGCATCTTTCICTGCTTCTRCAAGTGCCTTTATTGACACTATARAG ~ 1740
-v A I I L. A& & F &5 A S T S A F I DT I K
- L P 8 F W HILSL L L OOV P L L T L * R
- ¢c B #H P GI F L CF Y KCUL Y * H Y K E
1741 - AGTCTTGATTACAAGTCTTTCAAAACCATTGITGAGTCCTGCCGTARACTATARAGTTACC ~ 1800
-8 L b Y K 3 F KT I VE S CGNUY K VT
- vV L. 1 17 s L 8 K P L L S P AV T I K L P
- s * L VvV F Q NH C* V¥V L R * L * 5§ Y 0
1801 - AAGGGAAAGCCCGTAARAGGTGCTTGGAACATTGGACARCAGRGATCAGTTTTRACACCA ~ 1860
~K 6 K P V K G A WNTIGQ QR s VvV L T P
- R E S p * KV L ¢ T L DN RDQF * H H
- G K AR K R CL E HWTTETI S F N TT
1861 - CTGTGTGEITTTTCCCTCACAGGCTGCTGGTGTTATCAGATCARTTTTTGCGCGCACACTT ~ 1920
-L ¢ 6 F P S 0 A A GV I RS I F AIRTTL
- ¢ vV v F P H R L L V L 5§ DO F L R A H L
- v w ¥ S L T GG C W CY Q I N F C A H T *
1921 -~ GATGCAGCAARACCACTCAATTCCIGATTTGCRAAGAGCAGCTGTCACCATRCTTGATGGT - 1980
-D A A N H S5 I P DL QR ARV T I L DG
- M Q0 ¢ T r ¢ F L I CKE QL S5 P Y L MV
- ¢ § K p L N S * F A K S S CHH T * W Y
1981 - ATTTCTGAACAGTCATTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACT ~ 2040
-1 $ £ ¢ $ L R L V D aAM VY T S D L L T
~- F L NS E Y V L $ T PWF I L QI C S P
F 7T Vv I T s CRZRHGL Y F R P A H O
2041 - BACAGTGTCATTATTATGGCATATGTAACTGGETGGTCTTGTACAACAGACTTCTCAGTGG ~ 2100
-N S vV I I M A Y VT GGLV QO QT S QW
- 7T vV 8 L L W H M * L VV L Y NRIL L § G
- ¢ ¢ HY Yy 6 I C N WW S CT T D F § V V
2101 - TTGTCTAATCTTTTGGGCACTACTGTTGAARRACTCAGGCCTATCTTTGAATGGATTEAG ~ 2160
-L $ ¥ L L G T TV EZKILURPIF EW I E
- L I F WAL L L KNS GL 85 L N G L E
- v *» 5 F ¢ E Y C* KT QgAY L * M D * G
2161 - GCGARACTTAGTGCAGGAGTIGARTTTCTCAAGGATGCTTGGGAGATTCTCAAATTTCTC — 222C
-A K L 858 A GV E FL KDAWUE I L K F L
- R N L vV ¢ E L N F S RM L GRF S5 N F &
- E T *»x C R S * I § 0 ¢ C L 66 D & 0 I S5 H
2221 - ATTACAGGTGTTTTTGACATCGTCAAGGGTCARATACAGGTTGCTTCAGATAACATCARG ~ 2230
- 7T G VvV ¥ D I v K G QI ¢ v A & D N I X
- L ¢g v ¥ L T S S R V KY R L L ¢ I T S R
- Yy R ¢ F *»H R QG N T G CF R =~ H Q G
2281 - GATTGTGTAARATGCTTCATTGATGTTGTTAACAAGGCACTCCAAATCTGCATTSATCAA ~ 2340
-p C VvV K C¢CF I DVV NEKATLUEWMMT<CTI D Q
- I v ¢+ NA S L ML L T R H S K CA L I K
- L ¢ K ML H*=CZC* Q G T RNV H * 5§ 8
2341 - GTCACTATCGCTGGCGCAAAGTTGCGATCACTCAACTTAGCGTGARGTCTTCATCGCTCARA ~ 2400
-v 7T I A G A K L R S5 L N L G E V F I A @
- 5 L §$ L. AQ s CDUH ST * V K S 35 S8 L K
- H ¥ R W R KV A T T OO L R * & L 14 R 5 K
2401 - AGCAAGGGACTTTACCETCAGTGTATACGTGECARGGAGCAGCTGCARCTACTCRATGCCT ~ 2460
-5 K 6L Y R Q CIQRGHKUEZQUL QUL LI M P
- A R D & TV S VY V AR S S CN Y § C L
- ¢c 6T L P S5 VY T W QG AA AT T H A S
2461 = CTTAAGGCACCAAAAGARGTAACCTTTICTTGAAGGTGATTCACATGACACAGTACTTACC - 2520
-L K A ?» K E VYV T F L E G D S E D T V L 7
- L R E ¢ K K *p F L KV I H M T Q Y L P

- * ¢ T K R 353 N L 8 * R * ¥ T * 3 8§ T Y L
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2521 - TCTGAGGAGGTTGTTCTCAAGAACGGTGAACTCGAAGCACTCGAGACGCCCETTGATRAGE ~ 2580
-3 BE E V VvV L KX NGE L E AL E T P V D &
- L R R L F &S R TV N § K H S R R P L I A
- * 6 6 ¢C 8 Q ER * T R S T RD AR * * L

2581 - TTCACARATGGAGCTATCGTCGGCACACCAGTCTGTGTARATGGCCTCATGCTCTTACAG ~ 2640
-F T N G A I V GT P V CV N G L M L L E
-~ 8 ¢ M E L 8 58 A K Q &5 V * M A S5 C 5§ * R
- H K W S Y RRHT S§ L C K WP H A L R D

2641 ~ ATTAAGGACAAAGAACAATACTGCGCATTGTCTCCTGGTTTACTGGCTACAAACRATGTC - 2700
-I XK DK E QY CA L S8 P 6L L A T N XN V
- L R T K NN T A H CIL L VY W L ¢ T M S
- *G6G ¢ R T I L R I V. 5 W F T G Y K ¢ C L

2701 - TTTCGCTTAAAAGGGGGTGCACCAATTAARAGCTGTAACCTTTGGAGRAGATACTGETTTGG ~ 2760
~-F R L X 6 GGAPI X GGV T ¥ G E DT V W
- F A * K G V H ¢ L K V * P L E K I L F G
- S L K R G CTUN* R CNULWIRRY C L G

2761 - GAAGTTCAAGGTTACAAGAATGTGAGAATCACATTTGAGCTTGATGAACGTCTTGACARA ~ 2820
-E VvV ¢ G Y KNV R I TFEULDEI RV D K
~- K F KV T RM* E & B L S L MNV L T K
- S & R L ¢ E CE N H I + &  * 7 C * 0

2821 -~ GTGCTTAATGAAARGTGCICTGTCTACACTGTTGAATCCGGTACCGARAGTTACTGAGTT
-V L N E K CS VY TV E S G T E V T & F
- C L ¥ K S AL S T 1L L NPV P KL L S L
- A *» * KX V L ¢ L H C* I R Y R § Y *¥ Vv C

2881 ~ GCATGTGTTGTAGCAGAGGCTGTTGTGAAGACTTTACAACCAGTTTCTGATCTCCTTACC ~ 2940
-A C V V A ZE AV YV K T L QP V S D L L T
- H V L * ¢ R L L * R L Y N Q F L I S L P
- M ¢ ¢ SsS R GCCEDVFT T S F * 5 P Y

2941 - ARCATGGGTATTGATCTTGATGAGTGGAGTGTAGCTACATTCTACTTATTTGATGATGCT ~ 3060
-N M GG I DL DE2W S V ATV F Y L F D D A
- T W v L I L M S GGV * L H § T Y L MM L
- H GGy *s **» VvV E C S Y I L L 1 * *» CW

3001 - GGTGAAGAARACTTTTCATCACCTATGTATTGTTCCTTTTACCCTCCAGATGAGGRAGRA ~ 3060
-¢ E B N F 5 & R MY C S F Y P P D E E E
- ¥V K K T ¥ B H v ¢ I v P F T L ¢ M R K K
- *R KL F I 7YV L P L L P S R * G R R

3061 - GAGGACGATGCAGAGTGTGAGGAAGAAGAAATTGATGRAACCTGTGRACATGAGTACGST - 3120
-E D D A E CEEEE I DETCEZH®BE Y G
- R T M 0 8§ VR K K KL M X PV N M 5 T V
- G R CRV * G R RN * *~ N L * T * ¥ R Y

3121 - ACAGAGGATGATTATCRAGGTCTCCCTCTGGRATTTGGTGCCTCAGCTGRAACAGTTCGA - 3180
-T BE D D Y Q 6L P L EF GG A S A E T V R
- 9 R M I I KV § L W NL V P Q L K Q ¥ =
- R ¢ L 8 R S P S 6 I W C L S *» N § S 5

3181 - GTTGAGGAAGAAGAAGAGGARGACTGSCTGGATGATACTACTGAGCAATCAGAGATTGAG - 3240
-V E E E E E E D W L D b T T E Q § E I E
- L R K K K R X T W M I L L S N ¢ R L §
- * 6 R R R GR L A G * Y Y * A I R D * A

3241 - CCAGAACCAGAACCTACACCTIGAAGAACCARGTTAATCAGTTTACTGGTTATTTAARACTT - 3300
-P E P E P T ? E E P VN Qg F T G Y L K L
- 0 N QN L B L KN OL I § L L V I * N L
- R T R T Y T * R T § * § V ¥ W L F K T Y

3301 - ACTGACRATGTTGCCATTAAATGTGTTGACATCGTTAAGGAGGCACAAAGTGCTAATCCT ~ 3360
-T D N V A I K CV D I V KEAOQ S A N P
- L T ML P L NV L T S TL RIRHKV L I L
- *Q ¢ C H *M C * H R * G 6 T K C * § Y
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3361 - ATGGTGATTGTAAATGCTGCTAACATACACCTGARACATGGTGGTGGTCTAGCAGGETECA ~ 3420
-M VvV I VN A AN I B L K H GG 6 6 V A G A
- W * L * M L L T Y T * N MV V V * Q V H
- ¢ bcKCC®* H T P ETWWWC S5 R C T
3421 - CTCARACRAGGCAACCAATGGTGCCATGCARAARGGAGAGTGATGATTACATTAAGCTARAT - 3480
-L N K A T N GG A M Q K E S D D Y I K L N
- 8 T R C P MV P C KRRV M I T L § * M
- Q ¢ 6 N QW C H A K G E * * L H * A K W
3481 - GGCCCTCTTACAGTAGGAGGGTCTTGTTTGCTITCTGGACATAATCTTSCTAAGAAGTGT ~ 3540
-G P L T V GGG S C L L $§ G H N L A K K C
- AL L Q * B G L V CF L D I I L L R S5 V
- P S ¥y 8§ RXRV L F AF WT* & C * E V §
3541 - CTGCATGTTGTTGGACCTAACCTARATGCAGGRTGAGGACATCCAGCTTCTTAAGGCAGCA ~ 3500
-L H V V ¢ P NILDNAGED I ¢ L L K A &
M L L b L T * M Qg V R T S5 S F L R Qg H
- A C CW T * 2 K CZR * G H P A S * G S 1I
3601 - TATGAAAATTTCAATTCACAGGACATCTTACTIGCACCATTGTTGTCAGCAGGCATATTT - 3660
-Y B N F NS O D I L L A P L L S A G I F
- M K I 5§ I HRT S Y L HHCZCQ QQ A Y L
- * K F g F T G HL TCT I VV S R H I W
3661 - GGTGCTARACCACTTCAGTCTTTACAAGTGCTGCGTGCAGACGGTTCCTACACAGGTTTAT ~ 3720
-G A K P L Q 83 L ¢V CV O TV R T @ V Y
- VL NA F § L Y K C A CRURF V H R F I
- c *» 7T T8 VvV F T S V RDADGE S Y T G L Y
3721 - ATTGCAGTCAATGACRAAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTGATAACCTG ~- 3780
-1 A V N D K AL Y E Q V V M D Y L D N L
- L ¢ £ M T KL F M S5 R L S W I I L I T *
- > 5 Q@ 9 s s L * A G C H G L 35 * * P E
3781 - AAGCCTAGAGTGGRAGCACCTAAACAAGAGGAGCCACCARACACAGAAGATTCCAARACT - 3840
-K P RV E A ? XK Q E E P P N-T E D S K T
-8 L E W K HEL N K R S H QT ¢ K I P K L
- A * s ¢ s T * 7T R 6 A T K HRZRF @ N *
3841 - GAGGAGAAATCTGTCGTACAGAAGCCTGTCGATCTGAAGCCAARAATTAAGGCCTGCATT ~ 3900
-E E K § v VvV Qg K P V DV K P K I K A& C I
- R R N L S Y RS L M * § ¢ KL R F A L
- G E I ¢C R T E A C R C E A N * ¢ L H *
3901 - GATGAGGTTACCACAACACTGGAAGRAACTAAGTTTCTTACCAATARGTTACTCTTGTTT -
- E VT TT L EETKF L T NI KL L L F
- M R L P QHWXK KL S F L P I S Y S C L
- * G Y H NT GRN *V § Y Q * VvV T L V C
3961 - GUTGATATCAATGGTAAGCTTTACCATGATTICTCAGAACATGCTTAGAGGTGARAGATATG ~ 4020
-A D I NG KILY ED S OUNMILIBRGE D M
- L 1 s MV s P TTMILERTCCLEUV K I C
- *Y ¢ W * A L P * F 5 E H A * R * R Y V
4021 ~ TCTTTCCTTGAGAAGGATGCACCTTACATGCTAGGTGATCTTATCACTAGTGGTGATATC - 4080
-5 F L EX DA P Y MV G DV I TS G D I
- L § L R R M HL T W * VvV ML § L V V I §
- F P * EG CT L H G R *» C Y H * W * Y H
4081 - ACTTGTGTTGCTAATACCCTCCAARAAGGCTGGTGGCACTACTGAGATGCTCTCRAGAGCT ~ 4140
-T C VvV Vv I P S K KA G G T TEMNMNUL S R A
- L v L * Y P P KR L V2L L R C S5 Q0 E L
- L ¢ ¢ NT L Q K G W W H Y *» D A L K S F
4141 -~ TTGAAGRAAGTGCCAGTTGATGAGTATATAACCACGTACCCTGGACAAGGATGTGCTEGT — 4200
- K K v p VvV D EY I T 1t Y P G ¢ C C A G
- * R K ¢ QL M s I * P R T L D K D V L V
- E E 5 A &5 * *» V ¥ N H V P W T R M C W L
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4201 - TATACACTTGAGGAAGCTAAGACTGCTCTTAAGAAATGCAAATCTGCATTTTATGTACTA ~ 4260
-y T 'L EE A KT ALK KU CI KS AP Y V L
- I #H L R K L R L L L RNAMNILUHBUEFMYY
- y T+ ¢ 8§ *~ D CS * EM QI C I L C T T
4261 - CCTTCAGRAGCACCTAATGCTAAGGAAGAGATTCTAGGAACTGTATCCTGGARTTTGAGA - 4
-P 8§ E A PN A K I E I L 66TV S W N L R
- L ¢ K H L ML R KZR?F¥F *E L Y P G I * E
- F R 5 T * C * G R D S R NC I L E F E R
4321 - GARATGCTTGCTCATGCTCAAGAGACAAGAARATTAATGCCTATATGCATGGATGTTAGA ~ 4380
-E ML A B A EETZRIEKILMUP I CM DV R
- K ¢ L L ML XK R Q EWN* C LY A& WM L E
- N A C S C* R DK K I N A Y M H G C * 8§
4381 -~ GCCATAATGGCAACCATCCAACGTAAGTATAAAGGRATTARAATTCAAGAGGGCATCGETT - 4440
-A I M A T I ¢ R K Y K G I K I @ E G I V
- P * W Q P 8 N V 5 I K E L K F K R A & L
- H N G N HEPT*»V * R N * N & R & H R *
4441 - GACTATGGTGICCCATTCITCTTTTATACTAGTAARGAGCCTGTAGCTTCTATTATTACG - 4500
' -Db Y GV R F F F YT &S KE P VA S I I T
- T ¥ v 8§03 5 ¢ I L VK35 L * L L L L R
- L w ¢ P I L L L Y * * R A C S F Y Y Y E
4501 -~ AAGCTGAACTCTCTAAATGAGCCGCITGTCACAATGCCAATTGGTTATGTGACACATGGET - 4560
-~-K L N § L N E P L V TMUP I G Y V T H G
- 8§ * T L * ¥ $ R L 8 ¢ C QL vV M * # MV
- AE L §$ K A A CHWNW AWMNWILC D T W F
4561 —~ TTTARTCITGRAGAGGCTSCGCGCTGTATCCGTTCTCTTARAGCTCCTGCCGTAGTGTCA — 4620
-F N L B E A ARARRCMZBRSL KAUP AV V 8
- L I L X R L KAV CV L L KL L P * COQ
- £ 5 *# R 6 C A L Y A F § * 8§ 8§ C R & V 8
4621 - GTATCATCACCAGATGCTGTTACTACATATAATGGATACCICACTTCGTCATCARAGACA ~ 4680
-v $ § ¢ D ARV T T Y N GG Y L T S s s K T
- Y H H QM L L L H I M D T S L R H QO R H
- I 1 7T R CCY XY LI * W I P H F V I K DI
4681 - TCTGAGGAGCACTTTCTACAAACAGTTTCTITGGCTGGCTCTTACAGAGATTIGETCCTAT —~ 4740
-3 BE E B FV ZT TV S8 L A G S Y R D W 5 Y
- L R 5 T L * K ©Q ¢ L W L A L T E I G P I
- * ¢ AL ¢ R N S F F G W L L ¢ R L Vv L F
4741 -~ TCAGGACAGCGTACAGAGTTAGGTCTTGAATTTCTTAAGCGTGETGACAARATTGTGTAC
-8 6 ¢ R T £ L GV E F L KRGD K I V Y
- Q B 5V g s *» VL N F L SV V T K L C T
- R T &2 Y R V R C * I 5§ * & W * QO N C V P
4801 - CACACTCTGCAGAGCCCCGICGAGTTTCATCTTCGACGGTGAGGTTCTTTCACTTGACARA ~ 4860
-1 T L E S PV E F H L D G E V L 8 L D K
- T L WURAP S5 S5 F 2 L TV R TFP F B L TN
- H §$ ¢ & P R K V 5 5 ** R * 6 5 F T * Q T
4861 - CTAAAGAGTCTCTTATCCCTGCGGGAGGTTARAGACTATAARAGTGTTCACARACTGTGGRC ~ 4520
-L XK $ L L 5 L R E V K T I KV F T T V D
- * RV § Y P C G R L RIL * K C S ¢ L W T
- K £ s L I P A G 6 * D Y KBS V H N C G Q
4921 ~ AACACTAATCTCCACACACACGCTTGTGGATATGTCTATGACATATGGACAGCACTTTGGT ~ £93C
-N T N L H T 0 L V DM S M T Y G C 2 F G
- T L1 s *T™H S5 L W I CL * HMD S 3 L V
- H * s p B T A C 6 Y V ¥ D I W T A V W 8
4981 - CCRACATACTTGGATGGTGCTGATGTTACAAARAATTARAACCTCATGTAAATCATGAGGST ~ 5040
~-P T Y L D G A DV T K I K P H V N H E G
-~ Q K T WMV L ML Q KL N L M~ I M R V
- N I L G W C* C Y KN * T 585 C K § * &g ~
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5041 ~ AAGACTTTCTTTGTACTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTAC -~ 5100
-XK T F F V L P S$ DD TUL RS E AT E Y Y
- R L § LYY L VM THY VYV KL § 85§ T T
- p ¥ L C T T * * * H{g T T *¥ * S F R V L P

5101 - CATACTCTTGATGAGAGTTTICTTGGTAGGTACATGTCTGCTTTARACCACACARAAGARA ~ 5160
- 7 L D E S F L G R Y M S A L N BH T K K

I L . Mm R V ¥ L V G T CUL L * T T Q0 R N

- Yy s » * p F S W * V H V CF K P H K E M

5161 - TGGAAATTTCCTCAAGTTGGTGETTTAACTTCAATTARATGGGCTGATARCRATTGTTAT ~ 5220
-W K ¥ P Q V 6 G L T S I K W A D N N C Y
- G N F L K L VV * L QL N G L I T I V I
- E I 88 5 S W W FNFN*M G * * O L L F

5221 - TTGTCTAGTGTTTTATTAGCACTICAACAGCTTGAACTCAAATTCAATGCACCAGCACTT ~ 5280
-~L §$ § vV L L A L 0 @ L E V K F DN A P A L
- C L v F Y *H F NS L K S N S M HE Q R F
- v *» ¢ F I 838 T 3 T A * 5§ @ I ¢ C T § T 85

528. — CAAGAGGCTTATTATAGAGCCCCTGCTGGTGATGCTGCTAACTTTTGTGCACTCATACTC ~ 5340
-9 E A Y Y R A KA G DA ANF C A L I L
- K R L I I B P V L VvV M L L T F V H S ¥ S

. - R 6 L L &5 p C W *x CC~~ L L C T H T R

5341 - GCTTACAGTAATAARACTGTTGGCEAGCTTGGTGATGTCAGAGARACTATGACCCATCTT ~ 5400
-A Y S N K TV GG E L GDV R E T M THL
- L T Vv I K L L. A S L V M S E K L *» P I T
- L ¢ * * N C W R A W * C Q R N Y D P S 8

5401 - CTACAGCATGCTAATTTGGARTCTGCAAAGCGAGTTCTTAATGTGGTGTGTAAACATTGT ~ 5460
-L 0 H A NTL T & A KRV L NV V CKHC
- Y $ M L I W N L O S E F L MW CV NIV
- r A C * F 66 I C K &AS S5 *» C GV * T L W

5461 - GGTCAGRAAARCTACTACCTTARCCGGTGTAGAAGCTGTGATGTATATGGGTACTCTATCT - 5520
-6 ¢ KT T T L T GV E AV MY M G T L S
- ¥V R K L L P » RV *» K L * C I W VvV L Y L
- s B NY Y L N GCRS CD VY G Y S5 I L

5521 - TATGATAATCTTANGACAGGTCTTTCCATTCCATGTGIGTGTGGTCGTGATGCTACACAA ~ 5580
-y DN L XK T G V S Z P C V C G R D AT D
- 11 1 L kR @Q V F P F HV CVV V M L H N
- * * § * D R C F H S M CV ® S5 * C Y T I

5581 - TATCTAGTACAACAARGAGICTICTITITGTTATGATGTCTGCACCACCTGCTGAGTATARA ~ 5640
-y L VvV ¢ ¢ E S5 8 F V MM 5 A P P R E Y K
- I * Y N K S L L L L » C L H H L L & I N
- 5 s 7T T RV F FCYDVCT T C* Vv * I

5641 - TTACAGCAAGGTACATTCITATGTGCCAATGAGTACACTGGTRACTATCAGTGTGGTCAT ~ 5700
-L ¢ ¢ 66T F L CANZEY T GNY ¢ C G H
- Y $ K v H s YV R M S T L VvV T I 5 Vv vV I
- T A R Y I L M C&E * V HW * L 8§ V W & L

5701 - TACACTCATATAACTGCTAAGGAGACCCTCTATCGTATTGACGGAGCTCACCTTACRARG - 5760
-Yy T H I T A K E T L Y R I D G A E L T K
- T L, 1 * L L R R P S5 I ¥V L T E L T L Q0 R
- H S Yy N C* G D P L S Y * R S5 8 P Y K D

5781 -~ ATGTCAGAGTACAARGGACCAGTGACTGATGTTTITCTACAAGGARACATCTTACACTACA - 5820
-M S E Y K &G P V T DV F Y K E T & Y T T
- ¢ s " K b Q * L M F &5 TR K E L T L Q
- v R V ¢ R T 8§ D *» C F L @ G N I L H Y N

5821 - ACCATCAAGCCTGTGTCGTATAARCTCGATGGAGTTACTTACACACAGATTGAACCARAA ~ 5880
-T7T I XK P V & Y K L D GV T Y T F I E P K
- P £ $ L C R I N &§ M E L L T ¢ R L N ¢ N
- H ¢ A C Vv v = T R W S Y L H R D * T K I
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5881 ~ TTGCATGGGTATTATARARAGGATAATGCTTACTATACAGAGCAGCCTATAGACCTTGTR ~ 5940
~-L b G Y Y K KDNAY Y T E ¢ P I D L V¥
- WM 66 I I X R I ML T I QS S L » T L Y
- G w v L *»K & * C L L Y RAAY R P C T

5941 - CCAACTCAACCATTACCRARATGCGAGTTTTGATAATTTCAAACTCACATGTTCTAACACA - 6000
-P T Qg P L P N A S F DN F K L T C S N T
- 9 L N H Y O MRV L I I S N S H V L T ¢
- N 535 T I T K CEF * > F QT HMF * H K

6001 - AAATTTGCTGATGATTTAAATCAAATGACAGGCTTCACARAGCCAGCTTCACGAGAGCTA ~ 6060
- K F 2D DL NOMT G F T'K P A 3 R E L
- N L L. M I * I K * Q A S8 ¢ S QQ L H E S5 Y
- r ¢ *~* F K S5 N D R L HEK A S F T R A I

6061 - TCTGTCACATTCTTCCCAGACTTGAATGGCCATGTAGTGGCTATTGACTATAGACACTAT ~ 6120
-Ss v T v v P D L N G DV V A I D Y R H Y
- L s H §5 &5 ¢ T * M A M * W L L T I D T I
- ¢c H I L P RL EWRTCS G Y > L *» T L F

5121 - TCAGCGAGTTTCAAGAAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAAC - 6180
-5 A § F K K 6 42 KL L H K P I VvV W H I N
- ¢ RV 5 R KV L N Y C I & L F G T L T
- s E F Q ERC>= 1 7T A *~ A N CL A H * P

6181 ~ CAGGCTACAACCARAGACAACGTTCARACCAAACACTTGGTGTTTACGTTGICTTTIGGAGT ~ 6240
-Q A T T K T T F K P N T W CUL R C L W S
- R L QP R QRS NQT L GV Y V V F GV
- G ¥ v 9 b NV QT KH L V F T L S L E Y

6241 - ACAAAGCCAGTAGATACTTCAARTTCATTTGAAGTTCTGGCAGTAGAAGACACACAAGGA - 6300
-7T K p Vv D T 5 NS F E V L A V E D T 0 G
- Q 5 ¢ * I L Q I H L K F W @ * K T H K E
- K S R Y ¥P X F I » 353 8 G 8 R R H T R N

6301 ~ ATGGACAARTCTTGCTTGTGRARCTCAACRACCCACCTCTGRAGRAAGTAGTGGRRAAATCCT ~ 6360
-M b N L A CE S QO Q P T S E E V V E N P
- Ww T I L L Vv XV N N F P L K K * W K I L
- G ¢ s ¢ L K S T™ T HUL * R S S G K & ¥

636l - ACCATRCAGAAGGARAGTCATAGAGTGTGACGTGAAAACTACCGRAGTTGTAGGECAATGTC ~ 6420
-7T I ¢ K 5 v 1 E CDV XK T T EV V G N V
- P Y R R K S * S8 VvV T * K L P K L * A M S
- H T E G S H RV * R E N Y R S C R ¢ C H

6421 - ATACTTARACCATCAGATGRAAGGTGTTAAAGTAACACAAGAGTTAGGTCATGAGGATCTT - 6480
-1 L K p 5 D E G V KV 7 Q & L G H E D L
- ¥ L N H ¢ MKV L K * H K S *» VvV MR I L
- T * T I R * R C * 8§ N T R V R 8§ * G § Y

6481 - ATGGCTGCTTATGTGGRAARCACAAGCATTACCATTAAGARACCTAATGAGCTTTCACTA - 65440
-4 A A Y V EN T s I 7T I K K P N E L S L
- WL L MW KT QA L P L RDNILMS F H *
- G ¢ L G K E KH Y H * E T * * A F T §

6541 -~ GCCTTAGGTTTAAAAACRATTGCCACTCATGGTATTGCTGCAATTAATAGTGTTCCTTGG ~ 6600
~-A L 66 L K T I A T H G I A A I N 8 V P W
- P ¥V *» K QL P L MV L L 0L I V ¥ L G
- L R F K N N CH S WY CCDN* * C 5 L E

6601 - AGTAARATTTTGGCTITATGTCAARACCATTCTTAGGACAAGCAGCAATTACRAACATCAAAT - 6660
-5 K I L A Y Vv K P F L G Q A A I T T § N
-V K F W L M S5 N H S * D K Q Q L O BB ¢ I
- * N P G L C ¢ T I L R T S &N Y N I K L

€661 -~ TGCGCTAAGAGATTAGCACAACGTGTGTTTAACAATTATATGCCTTATGTGTTTACATTA ~ 6720
-C A K R L A Q RV F NN Y MP Y V F T L
- AL R D * RNV CL T I I CL M CUL H Y
- R * B I & T T C Vv * Q L Y A L C VvV Y I I
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6727 = TTGTTCCAATTGTGTACTTTTACTAAAAGTACCAATTCTAGAATTAGAGCTTCACTACCT - 6780
-L F QL C T VFPF T K S TN S R I R A S L P
- ¢ § ¥ ¢CV 5L L L X VP I L ETLUZEL HY L
- v p I VY F Y * K Y @ Fr * N * S F T T Y
6781 - ACAACTATTGCTAAAAATAGTGTTAAGAGTGTTGCTARATTATGTTTGGATGCCGGCATT ~ 6840
-T T I A K N § V K 8 V A KL C UL DA G I
- L L L K I v L. RV L L N Y V WM P A L
- N Y ¢ * K *» C *x E CC * I M F G C R H *
6841 - AATTATGTGAAGTCACCCARATTTTCTARATTGTTCACAATCGCTATGTGGCTATTGTTG ~ 6300
-N Y vV XK § P K F S8 KL T I A MWL L L
- I M * S H P N F L N C S Q0 S L C G Y C C
- L ¢ v T¢I F > IV HENIERYVAI VYV
6901 - TTAAGTATTTGCTTAGGTTCTCTRATCTGTGTAACTGCTGCTTTIGETGTACTCTTATCT ~ 6360
-L*L 8§ I ¢ L 6 s L 1 ¢C Vv T AAF GV L L S
- * vV F A *V L * sV *» L L L L VY 5 Y L
- K ¥ L L R F §$ N L ¢CNCCPFWwC T L I ¥
6861 ~ AATTTTGGCTGCTCCTPCTTATTCTAATGGCGTTAGAGAATTGTATCTTAATTCETCTAAC ~ 7020
-N F 6 2 P S Y C NGV R EL Y L N 5§ S8 N
- I L v L L L I v M AL ENT CTIUL I R L T
) - F W C 8§ F L L * W R * R I V S5 * F V * R
7021 — GTTACTACTATGGATTTCTGTGAAGGTTCTTITCCTTGCAGCATTTGTTTAAGTGGATTA —- 7080
-vy T T M D F CE G S ¥ P C S I C L S G L
- L L L W I SV K VL F L AAF VY * ¥V D *
- Yy Yy Yy ¢ v L R F F S L Q HL F K W L R
7081 - GACTCCCTTGATTCTTATCCAGCTCTTGAAACCATTCAGGTGACGATTTCATCGTACARG - 7140
-bD 8§ L D S Y P a L E TI OV T I & & Y K
- T P L I L I ¢ L L K P F R * RTFHRT S
- L p *F L 53 8§ 8 * N H S G D D F I V Q A
7141 - CTAGACTTGACAATTTTAGGTCTGGCCGCTGAGTGGGTTTTGGCATATATGTTGTTCACA ~ 7200
-L p L 7T I L 6L A AR EWV L A Y ML FT
- * T * Q ¥ * V W P L § G F W H I C C S Q
- R L b N F R S GR* V G F G I Y V V H K
7201 - AARTTCTTTTATTTATTAGGTCTTTCAGCTATAATGCAGGTGTTCTTTEGCTATTTTGCT ~ 7260
-K ¥ F Y L L G L 5§ A I M QV F F C Y F A
- ¥ 5 F I Y * V F @ L * C R C s L A I L L
- I L L F I R 3 FPF 3 Y NAGV L W L F C *
7261 ~ AGTCATTTCATCAGCAATTICTIGGCTCATCTGGTITATCATTAGTATTGTACAAATGGCA ~ 7320
-S H F I S8 N S WL MWFIIS IV QO MA
- vV I 8§ s A I L GG s CGGL S5 L VL Y KW H
- S F H ¢Q ¢ F L A H VYV Y HR* Y CT NG T
7321 - CCCGTTTCTGCARTGCTTAGGATGTACATCTICTTTGCTTCTTTCTACTACATATGGAAG ~ 7380
-P VvV $ A MV R MY I F F A S F Y Y I W K
- P F L Qg WL GCT S 8 L L L S T T Y G R
- R F C N G * DV H L L CF F L L H M E E
7381 - AGCTATGTTCATATCARTGSATGCTTGCACCTCTITCGACTTGCATGATGTGCTATAAGCEC ~
-S Y vV H I M D G C T S s T CMMC Y KR
- A M F I 5 WMV AP L RULA*CA I S A
- L ¢ $ Y # 66 W L H L F D L H D V L * A Q
7441 - BATCGTGCCACACGCGTTGAGTGTACAACTATTGTTAATGCCATGRAGAGATCTTTCTAT —- 7500
-N R A T R V E C T T I V N GG ¥ K R 5 F Y
- I vV P H AL &V QL L T M A * R DL S M
- s C H T R *V ¥ N Y C * W HEE I F L C
7501 - GTCTATGCRAATGGAGGCCGTGCCTTCTGCAAGACTCACARATTGGAATTGTCTCAARTTGT ~ 7560
-V Y A N G 6 R G F C KT H N W N C L NC
- S M 0 M E ARV A S A RL T I GG I VvV s I V
- L ¢ K W&R?P WL L QDB S QL E L 8 ¢ L *
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7561 - GACACATTTTGCACTGGTAGTACATTCATTAGTGATGAAGTTGCTCETGATTTGTCACTC ~ 7620
-p 7T F CT OGS TF I S DEV A RDUIL § L
- T H F AL V V B S L VM KX L L V I C H 3
- ¥ I L # w * Y I H *» * * s C 3§ * F V T
7621 - CAGTTTAAARGACCRATCAARCCCTACTGACCAGTCATCGTATATTGTTGATAGTGTT
-Q F K R P I NP T D QS s Y I V D S V
- $ L K DgQ s TILL TS HRI L L I V L L
- v * K T N Q P Y * P V I VvV Y C * * C C C -
7681 - GTGAAARATGGCGCGCTTCACCTCTACTTTGACAAGGCTGGTCAABAGACCTATGAGAGA - 7740
-V K N GA L HL Y F D KA AOG QK T Y E R
- * KM A R F T S T L TR L V K R P M R D
- EEX W&R&aAS P LL *Q GG W S KD UL * ET
7741 - CATCCGCTCTCCCATTTTGTCAATTTAGACAATTTGACAGCTAACAACACTARAGGTTCA ~ 7800
-H P L 5 H F V NLDNILIRAINDNTEK G S
-~ I R p I L s 1 * 2 1 » E L T T L K V H
- S'A L P F CQFROQTFUES * QH* R F T
7801 - CTGCCTATTAATGTCATAGTITTTGATGCCAAGTCCAAATGCGACGAGTCTGCTTCTAAG - 7860
-L P I NV I VF D G K S K CDE S A § K
- ¢ L L M s * ® L M A S P NAT S L L L S8
- A'Y * C H S F *W OV QMRIRVY CF * V
7861 - TCTGCTTCTGTGTACTACAGTCAGCTGATGIGCCAACCTATTCTGTTGCTTGACCARGCT ~ 7920
-5 A S5 VY Y 5 ¢ L M C QO P I L L L D Q A
- L L. ..¢cr T Vv s *C2AaADNILUFZCZCUL T K L
- c r ¢cv L ¢ 8 A DV P T Y § V A * P 3 5
7921 - CTTGTATCARACGTTGGAGATAGTACTGAAGTTICCGTTAAGATGTTTGATIGCTTATGTC ~ 7980
-L v $§$ NV 6D S TEV E V K M F DAY V
- L Y £ T L E I vV L K F P L R C L M L M 8
- ¢ I K R W R * Y *» § ¥ R * DV » C L C R
7981 - GACACCTTTTCAGCRACTTTTAGTGTTCCTATGGAAAAACTTAAGGCACTTGTTGCTACA ~ B8040
-b T F $ AT VF S8 VP MEI KILI KHAILV AT
~ T P F O O L L V F L WEKNILZXRHL L L @
- H L F 38 N F * C S Y G K T * G T C C Y 8§
8041 - GCTCACAGCGAGTTAGCARAGGGTGCTAGCTTTAGATGGTGTCCTTTCTACATTCGTGTCA ~ B100
-A H S E L A K GV A L D GV L S T F V S
- L T A 53 * Q RVY * L * MV 3 F L H S C Q
- 5 ¢ RV &8 K 66 C S F R W C P F Y I R V S
8101 - GCTGCCCGACRAGGIGTTGTTGATACCGATGTITGACACARRGGATGTTATTGAATGTCTC ~ 8160
~-A A R QO G V V D T DV DT K DV I E C L
- L P DXV L L I P ML T OQIRMIL L NV S
- c P TRCZC* Y RC* HKZ GG Y * M 58 @
8161 - AAACTTTCACATCACTCTGACTTAGAAGTGACAGGTGACAGTTGTAACAATTTCATGCTC ~ 8220
-k L. S HHE S DL EV T GGD S CNUNTFMTL
- N F H I T L T *» K * @ V T VvV V T I 8§ C £
- T F T S L * L R & DR * O L * Q F H A H
8221 -~ ACCTATAATAAGGTTGAARACATGACGCCCAGAGATCTIGGCGCATGTATTGACTGTART - 8280
-T Y N K V ENMTPRDIL G A C I D C N
- P I I R L K T * R P E I L A H V L T V ¥
- L * * 6 * K H D A Q R S WUERMY * L * C
8281 - GCAAGGCATATCAATGCCCAAGTAGCAAAAAGTCACAATGTTTCACTCATCTGGARTGTA - 8340
-A R H I ¥ A Q V A K § H NV § L I W N V
- ¢ 6 I 8§ M P K * g KV T M ¥ H S 5 G M *
- K A Y ¢ C P S8 8 K K S ¢ CF T H UL E C K
8341 - AAAGACTACATGTCTTTATCTGRACAGCTGCGTARACARATTCGTACTGCTGCCAAGAAG ~ 8400
-K b ¥y M 8§ L 8§ B L R XK @ I R T A2 A K K
- KT T CL Y L NS CVWNI KU F VL L P R R
- R L H VvV P I * 7T A A * T N S Y C C Q E E
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8401 - RACRACATACCTTTTACACTAACTTGTGCTACAACTAGACAGGTTGTCRAATGTCATAACT - 8460
-N N I P F T L T CAT T RQV V. NV I T
- T T Y L. L B *~ L VL QL DRL § M & * L
- Q ¥ T P Y T XN L C Y N * T G C Qg C H N Y
8461 - ACTAARATCTCACTCRAGGGIGGTAAGATTGTTAGTACTIGTTTTAAACTTATGCTTARG ~ 8520
-7T K I 8§ L K 66 G K 1 vs T™ cCF K L ML K
- L X § H § R V V R L L V L V L N L L R
- * N L T 9 ¢ W * D C * Y L F * T Y A * G
8521 - GCCACATTATTGTGCGTTCTIGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACA - 8580
-A T L L C V L A AL V C Y I VM P V H T
- P H Y CAFL L HEW®WU FV IS L CQ Y I H
- KB I I v R S CCI G L L Y RY A S T Y I
8581 - TTGTCAATCCATGATGCTTACACARARTGARATCATTGGTTACAAAGCCATTCAGGATGET ~ 8640
-L 5 I B D GY T NE I I Y KAI QDG
- C g $ MMV TOQOMK S L V T XK P F RE MV
- vV N P * W L H K * N H W L @ S H S G W C
8641 ~ GTCACTCGTGACRTCATTTCTACTGATGATTGTTTITSCARATARACATGCTGGTTTTGAC
-v 7T R D I ¥ 5 7T DD CF A NI KIHEAG ¥ D
- 8 L v 7 8§ ¢ L L M I VL 0 I NM LV L T
- E S * H H * L F C K * T C W F * R
GCATGGTTTAGCCAGCGTGGTGGTICATACAARARTSACARRAGCTGCCCTGTAGTAGCT ~ 8760
-A W F & 0 G ¢ 8 Y KN D K S C P V V A
- B 6 L A S VvV VvV i T KMT K AAL * * L
- M v *» P AWWFI Q K * Q KL P C S5 & C
8761 - GCTATCATTACAAGAGAGATTGGTTTCATAGTGCCTGGCTTACCGGGTACTGTGCTGAGA ~ 8820
-A I I T R E I GF I VP G L P G T V L R
- L 8 L ¢ ER L VS *¥ CL A Y RV L C * E
- Y H Y X R b W F H 5 A WL T G Y C A E §
8821 - GCRAATCAATGGTGACTICTTGCATTTTCTACCTCGTGITTITTAGTGCTGTTGGCAACATT ~ 8880
-A I N G D F L BE'F L P RV F 5 A V G N I
- Q9 §$ MV T 85 ¢C 1 Fr Y L V F L V L L A T F
- N Q W * L L A F S T &8 CPF * C C W Q H L
8881 ~ TGCTACACACCTTCCARACTCATTGAGTATAGTGATTTTGCTACCTCTECTTGCGTTICTT ~ 8940
- Yy T P 8§ KL I E Y & D F AT S A C V L
- AT H L N 3 L 5 T V I L L P L L A F L
- L H T FPr¢gTH~V * > F CY L CL R S5 C
8941 - GCTGCTGAGTGTACRATTTTTAARGGATGCTATGGCCARACCTGTGCCATATTGTTATGAC ~ 2000
-4 A E C T I F KD AMG K PV P Y C Y D
- L L 8 VvV ¢ F L R ML WANULUOCH I VMT
- co* vV Y NP *x 66 C Y G Q T C A ¢ L L * H
5001 - ACTAATTTGCTAGAGGGTITCTATTTCTTATAGTGAGCTTCGTCCAGACACTCETTATGTG ~ 9060
-T NN L L E G S I S Y S E L R P D T R Y V
- L I ¢ * R VvV L F L I v 5 F V ¢ T L V M C
- *F AR G F Y F L * * A § 8 R E 8 L T A
5061 - CTTATGGATGGTTCCATCATACAGTTTCCTAACACTTACCTGEGAGGGTTCTSTITAGAGTA ~ 9120
- M D G §$§ I I Q F P NT Y L E G § V R V
- L w MV P S Y s ¥ L TL T WIRV L L E *
- Yy G w ¥ H B T VS * B L P 6 6 F C * 5 8
9121 -~ GTARCAACTTTTGATGCTGAGTACTCTAGACATGGTACATCCCAARGGTCAGAAGTALGT - 9180
-y T 7T ¥ baAEY CURUHBGTCER & E V G
- * g L L ML STV DMV HAI KG Q K * V¥
- N N FP »C ¥V L * T W Y M R KV R 8 R Y
9181 - ATTTGCCTATCTACCAGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCA ~ 9240
-1 ¢ L s 77 S8 G R WV L NUNEWUHBRY RA2TL 3
- F A Y L P V VD GG F L I M S I TE L Y O
- P I Y Q W * M GG S * * * A L Q 5 5 I R
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9241 = GGAGTTTTCTGTCGTGTTCGATGCGATGAATCTCATAGCTAACRTCTTTACTCCICTTGTG ~ 9300
-G vV F C ¢V D AMNILI ANTI F TP L V
- E F v v L. MZR*» I s * L T S5 L L L L C
- s L W ¢ * CDE S E & * U L Y & &£ C A
9301 - CAACCTGTGGGTGCTTTAGATGTGICTGCTTCAGTAGTGGCTGETGETATTATTGCCATA - 9360
-Q P V G AL DV S A SV V A G G I I A I
- N L W V L * M CL L Q *W LV V L L P Y
- T ¢C 6 C FRCVCF S S G WW Y Y CH I
9361 - TTGGTGACTTGTGCTECCTACTACTTTATGAAATTCAGACGTGTTTTTGGTGAGTACRAC ~ 9420
-L vV T ¢ A A Y Y F M K PF R R V F G E Y N
- ¥ *x L v L. T TTUL * N S DV F L V S TT
- G b L C CL L LY EI QTC F W * V QP
9421 - CATGTTGTTGCTGCTAATGCACTTTTGTITTTGATGTCTTTCACTATACTCTGTCTGGTA ~ 9480
-3 vV vV A B NAL L F L M S FT I L CLV
- M L L L L M B FP CPF * CUL S L Y S V WY
- c ¢ ¢ccCc>*»cCcTFV FDV F H YT UL & G T
9481 ~ CCAGCTTACAGCTITTCTGCCGGGAGTCTACTCAGTCTTTTACTTGTACTTIGACATTCTAT ~ 9540
-P A Y S F L P GV Y SV P ¥ L Y L 7 F X
- ¢ L T A F CREST QS FPTCT * H S5 I
- s L § L §$ A ¢ $ L L S L L L VYV L DI L F
9541 ~ TPCACCRAATGATGTTICATTCTTGGCTCACCTITCARTGGTTTGCCATGTITTCTCCTATT ~ 3600
-F T N DV S F L A HL O WFAMUEPE S P I
- $ P MM FH S WL T FNGL P CF L L L
- H Q@ * C F 1 L 6 S P 8 M V C H VY F &8 Y C
9601 - GTGCCTTITTGGATARCAGCARTCTATGTATICTGTATTTCTCTGAAGCACTGCCATTGE - 3660
-V P F W I T A1 Y V P C I S L K H C H W
- ¢ L F G *~ ¢ QO 5 MY SV F L * S5 T A I G
- r ¥ L., DN S NILOCIULYF® S5 E AL F L V
9661 - TTCTTTAACAACTATCTTAGGAARRGAGTCATGTTTARTGGAGTTACATTTAGTACCTTC ~ 8720
-F F N N Y L R K R V M F N GV T F 5 T F
- $ L T T I L 6 K E S C L M E L H L V P S
- L * 9 L $*E KS HV * W S Y I * ¥ L R
9721 - GAGGAGGCTGCTTTGTGTACCTTTTTGCTCAACAAGGARATGTACCTARRATTCCGTAGC ~ 2780
- E A A L CTF L L NXEWMY L K L R 8
- R R L L ¢ VvV P F C¢C & T RIEKOCT* X CV A
- G 6 ¢ F VYL P A Q@ G NV P K I A * R
9781 - GAGACACTGTTGCCACTTACACAGTATAACAGGTATCTTGCTCTATATAACAAGTACAAG - 5840
-E T L L P L T Q Y N R Y L A L Y N K ¥ K
- R B ¢C C H L KBS I T &I L L Y I T 8 T 8
- b TV AT Y TV * Qg Vv s C s I * Qg VvV QV
Y841 - TATTTCAGTGGAGCCTTAGATACTACCAGCTATCGTGARGCAGCTTGCTGCCACTTAGCA ~ 9300
-Y F $ G A - DTTS Y REAHATCTUCHTUL A
-~ 1 8§ Vv E P * I L P A I V K O L A A T * Q
- F ¢ w § L R Y Y ¢ L 8 * 5 & L L P L S5 K
9901 - AAGGCTCTAAATGACTTTAGCAACTCAGGTGCTGATGTTCTCTACCARCCACCACRGACA ~ 9960
-K A L N D F S N S G A DV L Y Qg P P QT
- R L *M T L ATV L M F § TN H H R H
- G $ X * L. * g L R C* C 3 L P T T T D I
9961 - TCAATCACTTCTGCTGTTCTGCAGAGTGGTTTTAGGARRATCGCATTCCCETCAGGCRAR ~ 10020
-5 I T 8 A VL g S G F R KMWATF P S G K
-9 S$ L L L pr C R V V L ¢ K W H 5 R Q A K
- N H F CC S A EWUF* ENGI P V R QO 8
10021 - GTTGAAGGGTGCATGGTACARGTAACCTGTGGAACTACRACTCTTAATGGATTGTGGTTG ~ 10080
-V E G C MV QV T C GG T T T L NG L W L
- L K ¢ A W Y K * P VEL QL L M D C G W
- ¥ RV H ¢ T § N L W N Y N S5 * W I V V G
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10081 - GATGACACAGTATACTGTCCRAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCT - 10140
-b D T VY C P R K V I CT A E I M L N P
- M T 0 Yy T VvV g DM S F A QO Q K T C L I L
- ~H 5 I L 3 kK T C H L H S RRUHEA * 3 *
10141 -~ AACTATGAARGATCTGCTCATICGCAARTCCAACCATAGCTTTCTTCTTCAGGCTGGCAAT ~ 10200
-N Y E P L L I R K S N H S F L V Q A G N
- T M K I ¢ s F A NP T I A F L F R L A M
- L R 5 A H S QI ¢ P * L 8§ C 5§ G W @ C
10201 - GTTCAACTTCGTIGTTAITGGCCATTCTATGCAAAATTGTCTGCTTAGGCTTARAGTTGAT ~ 10250
-y ¢ L RV I 6 H &§ MM O N CL L R L K V D
- F NF V L L AILCEKI V CL GL KL I
- s T 5§ ¢ Y W ?Pp ¥F Y A KL S A * A * § * Y
10261 - ACTTCTAACCCTRAGACACCCAAGTATAAATTTGTCCGTATCCAACCTGGTCARACATTT ~ 10320
-T 5 N P K T P K Y K F VYV R I Q P G Q T F
- L L T L R & P S I N L 8 V S N L V K H F
- F *» P * DT QV * I C P Y P T W S N I F
103221 - TCAGTTCTAGCATGCTACARTGGTTCACCATCTGGIGTTTATCAGTGTGCCATGAGACCT ~ 10380
~5 v L. A C Y NG S P 35 GV Y Q C A MR P
F * H A T M V H H L VvV F I 8 VvV 2 * D L
- S s § ML o w v T I w C L S8 VvV CHE T *
10381 - AATCATACCATTAAAGGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATT ~ 1
-N H T I K G §$ F L N G S C G 38 V 6 F N I
- I I ¢ L K V L § L MDD KV V V L V L T L
- S Yy H * R P F P * W I MW~ CWUF * §I *
10441 -~ GATTATGATTGCGTGTCTTTCTGCTATATGCATCATATGGAGCTTCCARCAGGRGTACAC ~ 10500
- Y D CV 3 F CY M EHEMETL P T G V H
- I M1 A CL & A I C I I WS F O Q0 E Y T
- L * L RV F L L Y A S Y G A 38 NIR R S T R
10501 - GCTGGTACTGACTTAGAAGGTIRAATTCTATGGTCCATTIGTTGACAGACARRCTGCRCAG ~ 10560
-A G T D L EBE G K F Y G P F VD R ¢ T A Q
- L vV L T * K VNS MV I L L T D K L HR
- W Yy » L R R *» I L W S8 I ¢ *~ ¢ T N C T G
10561 - GCTGCAGGTACAGACACAACCATAARCATTARATGTTTTEGCATGGCTGTATGCTGCTGTT ~ 10620
-A A G T DT T I T L NV L AW L Y A A V
- L Qg VvV o T QP * E *M P WHCECCMUL L L
- C R Y R 8 N H NI K CF GGMAUV C C CY
10621 - ATCAATGGTGATAGGTGGTTTCTTARTAGATTCACCACTACTTTGAATGACTTTAACCTT ~ 10680
-I N G D R W F L NI RPFTTTL KD F NL
- 8§ MV I ¢ G F L I B 5 P L L * M T L T L
- g w *» v vV g *» * I HH Y F E *» L ~ P C
10681 - GTGGCAATGAAGTARCAACTATCAACCTTTGACACAAGATCATGTTGACATATTGGGACCT - 10740
-V A M K Y N Y E P L T 0 D HV D I L G P
- W 9o ~ s T T MNL1I * HK I ML T Y W D L
- G N EBE V QL *»T ¥ D TR S C * HE I G T S
10741 - CTTTCTGCTCAAACAGGAATTGCCGTCTTAGATATGTGTGCTGCTTTGARAGAGCTGCTG — 10800
-L 8§ A T 6 I AV L DM CAALI KELL
- F L L K ¢ E L p s * I C V L L * K c C
- F C S NZRNCRILURYV CCF E R A A A
10801 - CAGRATGGTATGARATGGTCGTACTATCCTTGGTAGCACTATTTTAGRAGATGAGTTTACA ~ 10860
-9 N G M N G R T I L G S T I L E DE F T
- R M VMV VL S L VA L 'F *» KM S L H
- E WY EWS Y Y P W * H Y F R R * V ¥V T
10861 ~ CCATTTGATGITGTTAGACARTGCTCTGGTGTTACCTTCCARGGTARGTTCRAAGRARATT ~ 10920
-P F DV VZERgCUCS GGV T F Q G K F K K I
- B L. M L L DNALV L P S KV § 3 R K L
- r - c c ** T ML W C Y L P R * V g E N C
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]

10921 - GTTARGGGCACTCRTCATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTT 10980
-V K 6 T H 2 W ML L TP L T S L L I L V
- L R A L I I G CPF > L S * E H Y * F L F
- % 6 8 5 8§ L DDA®2RFNTFTILDTITIDSC S
10981 - CAAAGTACACAGTGCTCACTGTTTTTCTTTGTTTACGAGAATGCTTTCTTGCCATTTACT ~ 11040
-9 5 7T oW 8 L FFF VY ENAZPFPIL P FT
- K v B 8§ ¢ H C F § L F T RM L § C H L L
- Ky 1T vv 7TV L CL RECF L A I Y S
11041 - CTTGGTATTATGGCAATTGCTGCATGCTGCTATGCTGCTTGTTAAGCATAAGCACGCATTC ~ 11100
-L 6 I MA I A A CAMIL L V K HKHAF
- L v L W ¢ L L H VL CC UL L 8 I S T H 8
- wY Yy G ¥ CC MCY A AC* A * A R I L
11101 - TTGTGCTTGTTTCTGTTACCTTCTCTTGCAACAGTTGCTTACTTTARTATGCGTCTACATE ~ 11260
-L ¢C L F L L P 8§ L A T V A Y F N MV Y M
- ¢ A CPFCY L LL Q9L L TL I W S TC
- v L. vs Vv T VF S CN-53 CL L * Y G L H A
11lel - CCTGCTAGCTGGGTGATGCGTATCATGACATGGCTTGAATTGGCTIGACACTAGCTTGTCT ~ 11220
-P A 5§ WV MR I M T WL E Z A DT $ L §
- L L. A G > C V 8 * H &L N®W L T L A C L
- c **~ L 6 D A Y HDMA * I G * 4 * L V W
11221 - GGTTATAGGCTTAAGGATTGTGTTATGTATGCTITCAGCTTTAGTTTTGCTTATTCTCATG ~ 11280
-G Y R L K b C VMY AR S A L V L L I L M
- v 1 ¢ L R I VL CML Q3L * F C L F 5 *
- L A ** G L C Y VvV ¢C Fr 8 F 8§ F A Y 8 H D
11281 - ACAGCTCGCACTGTTTATGATGATGCTGCTAGACGTGTTTGGACACTGATGAATGTCATT - 11340
-T A R T V Y D D A A KR V W T L M N V I
- ¢ L A L F MM ML LDV F GG H * * M § L
S c L. * > CC* T C L DTDZE C H Y »
11341 - ACACTITG ACARAGTCTACTATGGCTAATGCTTTAGATCARGCTATTTCCATGTGGGCC - 11400
- T L V K v Yy ¥ ¢ ¥ 2 L D Qg A I S N oA
- H L P T K S T MVM L * I KL F P C G P
- T C L ¢ S L L w+* CF R S S Y F H V G
11401 - TTAGTTATTTCTGTAACCTCTAACTATTCIGGTGTCGTTACGACTATCATGTTTTTAGC
-L vV s vV T 8$ N Y 3 ¢V VTT I MF L A
- * L F L * P L T 1L V § L R L S C F * L
- s 'Y P ¢ ¥ L * L F W C R Y D Y HV F 5§ *
11461 - AGAGCTATAGIGTTTIGTGTGTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACT - 11520
-R A 1 v P Vv C V E Y Y P L L F I T G N T
- & L *»C L CV L 8§ I T HCY L L L A T P
- sy s v c v Cc * V L P I V I Y Y W Q H L
21521 - TTACAGIGTATCATGCTTGCTTTATTSTITTCITAGGCTATTGTTGCTGCTGCTACTTTGGC - 12580
- ¢ ¢ I ML VY CF L G Y CCCCY F G
- ¥y s v s ¢C L F I VS *A I VA AA T L A
- T v Y B ACUL L F L R L L L L L L L W ?
11581 - CTTTTCTCTTTACTCRACCGTTACTTCAGGCTTACTCTTIGGTETTTATGACTACTTGGTC ~ 11640
-L F C L L NRY FRUL T L GV Y D Y L V
- F SV Y 5 7T VvV T G L L L v P M T T W S
- F L F T QP L L Qg A Y S W C L * L L G L
11641 - TCTACACAAGAATTTAGGTATATGAACTCCCAGGGGCTTITTGCCTCCTAAGAGTAGTATT ~ 11700
-5 T ¢ EF R Y MK 8 0 6 L L P P K 5 $§ I
- L H K N L 6 I * T P R G & C L L R V V L
- y T R I * VvV Y E L P G A F A § * E * YV *
11701 - GATGCTTTCAAGCTTAACATTAAGTTGTTGEGTATTGGAGGTAAACCATGTATCAAGGTT ~ 11760
b A ¥ K L NI K L L G I 6 G K P C I K V
- ML § 5 L T L S w vV L E V N H V & R L
- c vr ¢ A » H *V VG Y W R *T MY Q G C
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11761 - GCTACTGTACAGTCTAARATGTCTGACGTARAGTGECACATCTSTGGTACTGCTCTCGRTT - 11820
-2 T VvV 9 §$ KM S5 DV EKCT SV V L L SV
- L L Y §$ L K C¢CL T * 8§ A HL WY C S R F
- Y ¢ T VvV * NV * R KV HE I ¢ G ™™ A L G 5§
11821 - CTTCAACAACTTAGAGTAGASTCATCTTCTARATTGTGGGCACAATETGTACARCTCCAC ~ 11880
-L ¢ ¢ L RV E S S$ S8 K L WA DD C V QO L H
- F N N L E * S H L L N C G H NV Y N & T
- § T P * 8§ RV I F * I V &6 T M C T T P ¢
11881 -~ AATGATATTCTTCTTGCAAAAGACACAACTGAAGCTTTCGAGAAGATGGTTTCTCTTTTG ~ 11940
-¥ DI L L A KDTTEH ADTFUEZ KUV S L L
- M I FF L 0 KT L KL $SRURUWUF L F C
- * Y § S C K R HWN * S F REUDGF 35 F V
11941 - TCTGTTTTGCTATCCATGCAGGGTGCTGTAGACATTAATAGGTTGTGCGAGGARATGCTC ~ 12000
-3 vV L L $ M G AV DI NUZRKTILTC CETEMSIL
- L F C Y P C RV L * T L I G C AR K C 8
- ¢ FP A I H A G CCZRUHE* * v Y R G N & R
12001 - GATAACCGTGCTACTCTTCAGGCTATTGCTTCACAATTTAGTTCTTTACCATCATATGCC ~ 12060
-2 N R AT UL QA TIASETF S S L P S Y A
- I 7T ¥ L L F R L L L ¢ N L V L Y H HM P
- * p C Y S 8 &Y CFPRI * F F T I I TR
12061 - GCTTATGCCACTGLCCAGGAGGCCTATGAGCAGGCTGTAGCTRATGGTGATTCTGRAGTS ~ 12120
-A Y A T A Q E A Y E QO A V A N G D S BV
- L M P L P RRPM S RIL * L MV I L K 8
- L C H C P G G L * A G C 3 * W * F * S5 R
GTTCTCRAABRAAGT TAAAGAAATCTTTGAATGTGCCTAARTCTCGAGTTTGACCGTGATGCT - 12180
-V L K XK L K K 8§ L NV A ¥ S35 E F D PR D A
- F S K § * R N L * M W » N L 5§ L T V M L
- 8 0 K V K E I F EBE C G * I # V * p + C C
12181 ~ GOCATGCRACGCARGTTGGAAAAGATGGCAGATCAGGCTATGRCCCARATGTACARRCAG ~ 12240
~-A M Q0 R K L E X MADOQ AMT QM Y K C
- P C.N A 5§ WK RWOQ IR L * P K C T N R
- B A T Q V G X D G R S 3 Y D PNV QTG
12241 - GCAAGATCTGAGGACAAGAGGGCAARAGTARCTAGTGCTATGCAAACAATGCTCTTCACT ~ 12300
-A R S E D K RAI KV T S A MO T M L F 7
- 0 DL R T R G Q X * L V L C ¥ ¢ ¢ 8 38 1L
- K I * ¢ Q E G K 8§ N * C Y A N N A L H Y
12301 - ATGCTTAGGAAGCTTGATAATGATGCACTTAARCAACATTATCAACAATGCGCGTGATGGT ~ 12360
~-M L R K L D NDAL NINTIIUNUNU BZ RDG
- ¢ L 6 8 L I MM EL T T L S T MRV MUV
- A * E A * ¥ x C T ¥ Q H Y Q O C A * W L
12361 - TGTGTTCCACTCAACATCATACCATTIGACTACAGCAGCCAAACTCATGGTTETTGTCCCT - 12420
~¢C ¥V P L N I I P L T T A A KL MV V V P
-V FH 8 7T 8 Y B * L ©Q ¢ P N & W L L S L
- £ S T Q H H T I P Y S8 8 Q T H G C C P =*
12421 - GATTATGGTACCTACAAGAACACTTGTGATCGTAACACCTTTACATATGCATCTGCACTC ~ 12480
-D Y G T Y KN T CDGMNTF T Y A S8 A L
- I MV P TR T L VMV T PILHMEILH S
L WY L O BE B L * W * H L Y I ¢ I C T L
12481 ~ TGGGAAATCCAGCAAGTTGTTGATGCGCGATAGCAAGATTGTTCARCTTAGTGARATTAAC ~ 12540
-W E I Q ¢ VvV VD A D S K I V Q0 L § E I N
- 6 K $§ 8 K L L M R I A R L F N L V K L T
- G NP A S C* CCG* QD CS T * * N * H
12541 - ATGGACAATTCACCAAATTTGGCTTGGCCTCTTATTGTTACAGCTCTARGAGCCAACTCA ~
-M DN S P N L A WP L I V T A L R A N S
- W T I H Q I W L 6 L L L L DL * E PF T 0
- 6 Q F T K F G L B S Y C Y 8§ &8 K S O L 8
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12601 - GCTGTTAAACTACAGAATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCE - 12660
-A V K L ¢ N NEL S PV AL R QM S C A
- L L N Y R I M N * V Q * H Y D R C P V R
- c * T T E +* * T E S S8 S T T T DV L CG
12661 - GCTGGTACCACACAAACAGCTTGTACTGATGACAARTGCACTTGCCTACTATAACRRTTCG -~ 1272C
-A 6 T T ¢ T A C T D DN AL A Y Y N N S
- L VP H K ¢g L VL MTMHBL P T I T I R
Y H T ¥ §$ L Y * * O CT C L L * @ F E
GGAGGTAGGTTTGTGCTGGCATTACTATCASACCACCAAGATCTCAARTGGGCTAGA ~ 12780
5 6 R F VL AL L S§ D HQOQDIL KW A R
- R EV 6L CWHY Y QT TKTI S NG L D
- G R * VvV C A G I T I R P P R S QM G * I
12781 ~ TTCCCTAAGAGTGATGGTACAGGTACRATTTACACAGAACTGGAACCACCTTGTAGGTTT ~ 1284C
-F P X §$ D GTT GGT I YT ETLE PP CRPF
- $ L RV M V OV QF T QNWWDNUHL V G L
- P * E * W Y R Y N L B R T G T T L * VvV C
12841 ~ GTTACAGACACARCCAARAGGGCCTARAGTGAAATACTTGTACTTCATCAARGGCTTAAAC
-v T D T » K GG P XK V K Y L Y F I K G L N
- L 9 T B ¢ K 6L K * N T C T § 5 K A * T
- Y R H T K R A * 8§ E I L Vv L H ¢ R L K ©Q
12901 - ARACCTAAATAGAGCTATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGGCTGGR ~ 12960
-N L N R € M VL G S I A ATV R L Q A G
- T . I E V W CwWw AV * L L QY V F R L E
- P K * R Y G A G Q F 5 CY 8 T 5 5§ G W K
12962 - AATGCTACAGAAGTACCTGCCAATTCAACTGTGCTTTCCTTCTGTGCTTITTGCAGTAGAL — 1302C
-N A T E V P AN STV L 5 F C A F AV D
- M L ¢ K vy L p I 0L CF P SV L L O * T
- Cc vy R 8 T CQFNICAUP® L L CF C S R P
13021 - CCTGCTAAAGCATATAAGGATTACCTAGCAAGTGGAGGACAACCARATCACCAARCTGTGTG - 13080
P A K A& Y KDY L AS GG OQ &P I T DNICYV
- L L K H I R I T * Q V E DN S P T V *
- ¢ * 3 I * ¢ L P S KW R T TN H ¢ L C E
13081 - AAGATGTTGTGTACACRCACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAAC ~ 13140
-K M L ¢ T # T ¢ ?® GG QA I TV T P E A N
- R C C V H T L VvV Q DR ¢ L L ~ H Q K L T
- D vV v Yy T EWYRT G N Y C NT R S8 * H
13141 - ATGGACCAAGAGTCCTTTGGTGGTGCTTCATGTTGTCTGTATTGTAGATGCCACATTGRAC ~ 13200
-M D Q E S F 6 GA S CCL Y CRCEID
- W T X s p L VYV L HVV C I V DAT L T
- G P R V L W WOC®P ML S VL *M P H * P
13201 - CATCCARAATCCTARAGGATTCTGTGACTTGAAAGGTAAGTACGTCCAAATACCTACCACT ~ 13260
-H P N F K G F CDUIL K G X Y VvV Qg I P T 7
- I ¢ I L K b S v T * KV S T S K Y L P L
- s K s * R I L * L E R * VvV R P ¥ T Y H L
13261 - TGTGCTAATGACCCAGTGGGTTTTACACTTACGARACACAGTCTCTACCGTCTGCGGAATG ~ 13320
-C A N D P V G ¥ T L RN T V C T V C ¢ M
- v L M T ¢ WV L HL E T QO 8 VvV P 38 A E C
- c * * p 3 ¢ F YT * K H S L Y R L R NV
13321 -~ TGGARAGGTTATGGCTCTAGTTGTGACCRACTCCGCGRACCCTTGATGCAGTCTGCGGAT — 13380
-W K 6 Y G ¢ §C D QL R E P L M O S5 A D
- 6 K v..M A V V VYV T N S A NP * C S L R M
- E R L W L * L *» P T P R T L D A V T G C
13381 - GCATCAACGTTTTTABACGGGTTTGCGGTGTAAGTGCAGCCCCTCTTACACCGTGCGECA —~ 13440
~-A $§ T F L R G F AV * V Qg P V L E R A A
- H g R F *» T G L R ¢C K C s P s ¥ T V E H
- I NV F KRV CGV & A A R L P C G T
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13441 - CAGGCACTAGTACTGATGTCGTCTACAGGGCTTITGATATTTACAARCGRAAAAAGTGCTG - 13500
-Q AL VL M S S T ¢ L L I F T T K K V L
- R H Y »CRL QG F * Y L Q@ R K K C W
- ¢G T 8§ T DV V ¥ R AF DI Y N EK S A G

13501 - GTTTTGCAARGTTCCTARAAACTAATTGCTGTCCCTTCCAGGACGAAGCGATGAGGAAGGCA ~ 13560
-V L. ¢ s 8§ * K L I AR Y A S R RUERKDM R K A
- F ¢ K vV P KN * L L 8§ L P G E G * G R Q
- F A K F L XK T N CCR F Q@ K D E E G N

13551 - ATTTATTAGACTCTTACTTIGTAGTTAAGAGGCATACTA CTAACTACCARCATGARAG - 13620
-3 Yy * T L T L * L R & I L L 7T T N M K
- ¥ I R L L L ¢ s * E A& Y Y V * L P T ~* R
- L .. p S Yy ¥ vV vV K R H ™ M S5 N Y Q H E E

13621 - AGACTATTTATAACTTGGTTAAAGATTGTCCAGCGGTTICCIGTCCATGACTTITICAAGT ~ 13680
-R L ¥ 1T T W L K I vV ¢ R L L s M T F 8§ 8
- by L * 1L 3 * R L &8 58 G C CF * L F QV

- T I Y N L V KD C P AV AV HDF F K F
13681 - TTAGAGTACATGGETGACATGGTACCACATATATCACGTCAGCGTCTAACTAARTACACRAA ~ 13740
-L E * M V T W Y BE I Y H V 5§ Vv *» L N T 0O
- * S R W *HG T T Y I T S A SN * I HN
- RV D DMV P KR I S R QR L T K Y T M
13741 ~ TGGCTGATTTAGTCTATGCTCTACGTCATTTTGATGAGGGTAATTGTGATACATTARAAG ~ 13800
-w LI * s ML Y VI L MRV I V I} *K
[CI s L. ¢ 3 T s ¥ * * 6 * L * Y I R
- A D L Vv Yy al.L R HBFPF D EBE G N C D T L K E
13801 - ARATACTCGTCACATACRATTGCTGIGATGATGATTATTTCARTAAGAACGATTGGTATG ~ 138640
-K Y 8§ §$ H T I AV M MM I I § I R R I G M
- N T R B I ¢ L L *» * * L F Q * E ¢ L VvV *
- i L v T Y N CC D D DY F N K KD W Y D
13861 - ACTTCGTAGAGAATCCTGACATCTTACGCGTATATGCTAACTTAGGTGACCGTGTACGCC ~ 13520
-T $ * R I L T 5 Yy A Y M L T * ¥V 5 V Y A
- L R R E S8 *H L R TI C>* L R * A C TP
- ¥ vV E N P D I L R V ¥ A N L G E E V R 0
13921 -~ AATCATTATTAAAGACTGTACARATTCTGCCATGCTATGCGTGATGCAGGCATTIGTAGGCG - 1398C
-N ¥ Y * R L Y N 8§ A ML C V M ¢ A L * A
- I ¥ 1 K n €T 1 L R C Y A * C K H C R R
- s L L K T VvV g ¥ C DA MRD-AG I V GV
13981 - TACTGACATTAGATAATCAGGATCTTAATGGGAACTGGTACGAPTTCGGTEATTTICGTAC ~ 14040
-Y¥Y 4§ * I I R I L M T G T I § V I 8 Y
- T p- I R * S G S * W E L V R F R * F R 7T
- L T L b N QDL N GNWY D F G D F V Q
14041 - AAGTAGCACCAGGCTGCGGAGTTCCTATTGTGEATTCATATTACTCATTGCTGATGCCCA ~ 14100
- K * H Q A E FP L L W I K I T UHTZC * C P
- $ sS 7T R L R & S5 Y CGF I L L I A D A 1H
- vV A'p ¢ C GV P I VD S Y Y $ L L M P I
14101 - TCCTCACTTTGACTAGGGCATTGGCTGCTGAGTCCCATATGGATGCTGATCTCGCAAART ~ 14160
-5 5 L * L G H W L L S P I WMUL I 5 QN
- P H # D> ¢ I G C >V P Y G C* S R K T
- L » L T R &L A A E S E M DADTIL A K P
14161 - CACTTATTARAGTGGGATTTGCTGRAATATGATTTTACGGAAGAGAGACTTTGTCTCTTCG ~ 14220
-4 L L § I ¢ * NM I L R XK RDF VvV 5 85
Y T T L & L R

hod
L

TGT
c

N

1oy

1

- 7Y * Vv G F A E I * I Y G R

e 1 . —
- L I KW DUL L XK Y D F TEZ EWZRTILOCTIL T D
14221 ~ ACCGITATTTTAARRTATTGGGACCAGRCATACCATCCCAATTGTATTAACTGOTTCGATS — 14280
-7 VvV I L ¥ I & TR K T I P I V L T V W M

- p L F * I L G P DI ?» S5 @ L Y * L F & *

- R Y F K Y W D ¢ T Y H P N C I N C L b D

K
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14281 - ATAGGTGTATCCTTCATTGTGCRAACTTTAATGTGTTATTPICTACTGIGTTTCCACTTA — 14340
-1 6 VvV & r 1 V Qg TIL MCY F L L CF H L
- * ¥V Y P §$ L C KL *~ CV I F Y CV 8 T ¥
- R C I L H CA NVF NV L F S5 TV F P P T
14341 - CAARGTTTTGGACCACTAGTRAGRAAAATATITGTAGATGGTCTTCCTTITIGTTGTTITCAR - 14400
-¢ v L b H * * E X Y L * MV F L L L F D
- K w r T s K K N I C R W C S8 F C C F N
- s P ¢ FP L VR KI FV D GGV P F V V 5 T
14401 - CTGGATACCATTTTCGTGAGTTAGGAGTCGTACATAATCAGGATGTAARCTTACATAGCT ~ 144
-L b T I F v 5 * E S5 Y I I R M * T Y I A
- w1 p F s * VvV RS RT > s 6 C KL T * L
- G Y H F R E L G VvV V. H N @Q L V N L H & 5
14461 ~ CGCGTCTCAGTTTCAAGGAARCTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTT ~ 14520
-R V S VvV § R ¥ F *CMIL L I ¢ L CMQL
- A S ¢ F Q G T P SV CC* 5 8 Y A C 8 F
- R L 8§ ¢F K E L L VY A A D F A M H A A S
14521 - CTGGCAATTTATTCCTAGATANNCGCACTACATGCTTTTCACTAGCTGCACTAACARACA — 14580
-L A I Y C +* I N AL HA F Q * L H * ¢ T
- W ¢ °F I A R *» T 4 ¥ M L F 5§ 5 C T N X @
- G ¥y 1 L L DK RT T CF s V A A L T N N
14581 - ATGTTGCTTITTCAAACTGTCARRCCCGGTAATTTTARTAAAGECTTTTATGACTTITGCTG - 14640
-¥M L L F K L 8 NPV I L I KT F M T L L
- ¢ ¢C Fr 5 N C Q T R * ¥ * * R L L * L C C
- vV A F O T V K P G NF N XK D ® Y D F AV
146472 - TGTCTAARAGGTTTCTTTARGGAAGGRAGTICTGTTGAACTAARACACTTCTTCTTTGCTC ~ 14700
- L K v g L R K EV L L N~ N T 3 35 L L
- ¥ * R F L * G R K F C * 7T K 7 L L L C S
- S K 6 F ®» K E G S &V E L K H F F F A Q
14701 - AGGATGGCAACGCTGCTATCAGTGATTATCGACTATTATCGTTATAATCTGCCARCAATGT - 14760
-R M A T L L S5 Vv I M T I I v I 1 C g ¢ C
- 66 W Qg R C Y ¢ * L * L L 8§ L * & A N N V
- b 6 N A A I 8§ DY DY Y R Y N L P T MC
14761 - GTGATATCAGACRACTCCTATTCGTAGTICAAGTTGTTGATAAATACTTTGATTGTITACG — 14820
I $ p KN S Y S * L KL L I NT.L I V T
- *Yy ¢ T T P I R S * § C * * T L * L L R
- b I R Q L L F V V EV V D K Y F D C Y D
14821 - ATGGIGGCTGTATTAATGCCAACCAAGTAARTCGTTAACAATCTGGATARATCAGCTGGTT ~ 14880
-M V AV L M P T K * S L T I W I N ¢ L V
- W w Ly €9 P S NUZR* O S5 G * I 8 W F
- G 6 C I K A NLV I V N NL D KGS A G F
14881 - TCCCATTTRATAAATGGGGTAAGGCTAGACTTTATTATGACTCRATGAGTTATGAGGATC ~ 14940
-5 H L I N GV R LD FI MTC¢* V MR I
- P I *~*MM GG =~ G * T L L * L N E L * G 53
- P ¥ N K W 6 K AR L Y Y D S ¥ S Y E D ¢
14941 - RAGATGCACTTTTCGCCGTATACTAAGCGTAATGTCATCCCTACTATAACTCAARATGRATC ~ 15000
-X¥ M F 8 R I L 5V M S 3 L L * L K * I
- R C T F RK V ¥ * & * C H P Y ¥ N 5 N E 3
- D AL F A Y T KRNVY I P T I T O MDN L
15001 - TTAAGTATGCCATTAGTIGCARAGAATAGAGCTCGCACCGTAGTTGGTGTCTCTATCTSTA ~ 15060
-L $§ M P L V QR I E L AP *~ L V &8 L 5V
- * v C H * C K £ * 5§ S H R 5 w-T L Y L ~
- K Yy A I § A KNZERARTV A GV S I C S
15061 - GTACTATGACAARTAGACAGTTTCATCAGAARATTATTGAAGTCAATAGCCGCCACTAGAG ~ 15120
-v L * Q 1l b & F I R N Y * &5 9 * P P L L
- Y Yy np ¥ « 7 v § S5 E I I E V N S R H * R
T M T N R Q F H ¢ KL L K S I & A T R G
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15121 - GAGCTACTGTGGTAATTGGAACAAGCAASTTTTACGGTGGCTGGCATAATATGTTAARAR - 15180
- L L W * L E Q A S F T V A G I I C * K
- $ ¥y ¢ 6 ¥ wWNKOQV L RWILA?* Y V K N
- A T V V I 66T 3 K ¥ Y 66 G W H N M L KT
15181 - CTGITTACAGTGATGTAGRAACTCCACACZCTTATGGGTTGGGATTATCCARAATGTGACA ~ 15240
-L F T V.M ~ KL BT LWV G&66 I I O N VT
- C L § * C R N S T P Y G L G L 8 KM * Q
- v ¥y 8 bV £ T PH L M G W D Y P K C D R
15242 - GAGCCATGCCTAACATGCTTAGGATAATGGCCTCTCTTGTTCTITGCTCGCARACATAACA ~ 12300
-E P C L T CUL G * W P L L FL L AN IT
- 3§ H A * #H A * DN GL S5 C S5 C s QT * H
- A M P N M LRI MOAZSTILVV L AURIEKUHBNT
15301 - CTTGCTGTAACTTATCACACCGTTTCTACAGEITAGCTAACGAGTGTGCGCAAGTATTAA ~ 15360
A Y T Y W TV STGG* L T S V RK Y *
- L L * L T P ¥F L DV 5 * R VY C & 5 I K
- c ¢ N L s H K FY RL AN B CAQ V L S
15361 - GTGAGATGGTCATGTGTGGCCGCTCACTATATGTTARACCAGGTGEAACATCATCCGGTG ~ 15420
-V R W § C V A Yy M L N ©Q V E H H P V
- % D G H V W R L T I C * T R W N I I R ¥
- EM V M C GG 3L YV KPS 6T S 8§ 6 D
15421 - ATGCTACRACTGCTTATGCTAATAGTGTCTTTAACATTTGTCAAGCTGTTACAGCCAATG ~ 15480
-M L ©Q L L M L I Vs L T ®F V K L L @ P M
- ¢ Yy N ¢ L ¢ * *C L * H L S8 § C Y Q C
- A T T A Y A N 3V F N I C QA V T A NV
15481 - TAAATGCACTTCTTTCAACTGATGGTAATAAGATAGCTGACAAGTATGTCCCCRATCTAC ~ 15540
-* M B F F ¢ L MV I R * L 7T S M S A I Y
~- K C T S F N * W *»* [ &5 * Q ¥V C P Q 5 T
- N A L L 8§ T D GHN KTI ADIEKY YV R NIL Q
15541 - AACACAGGCTCTATGAGTGTCTCTATAGAAATAGGGATGTTGATCATGARTTCETGGATG - 15600
-N T G 5§ M 5 VvV 5§ I E I G M L I M NS WM
- T ¢ A L * V § L * X * G C * 8§ * I R G *
- H R L Y E C L ¥ B N R DV D HE F V D E
15601 - AGTTTTACGCTTACCTGCGTARACATTTCTCCATGATGATTCTTTCTGATGATGCCGTTG ~ 15660
-s$ ¥ 7T L T C VNI S P+ F F L MMPL
- VL R L P A * T F L H D D s F * * C R C
- F Y A Y L R K BEF 8 M M I L 3 D D a V V
15661 - TGTGCTATAACAGTAACTATGCGGCTCAAGCTTTAGTAGCTAGCATTAAGRACTTTAAGG ~ 15720
- A I T Vv T MR L KV *»* L A L R T L R
- vV L * ¢ * L ¢ & SR F S 5 *H®H * E L * G
- cC Yy ™ $ N Y A2 A Q¢ GL V A S I KNTF KA
15721 -~ CAGTTCTTTATTATCAARATAATGTGTTCATGTCTGAGGCARRATGTTGGACTGAGACTG ~ 15780
-¢ Fr F I 1 K I M TS CUL RNV GG L R L
- 38§ L L § K * ¢V HV * 6 KM L D * D *
- v L Y ¥ ¢ N N V F M S E A K C W T E T B
15781 - ACCTTACTAAAGGACCTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGAG ~ 15840
-T L L K D L 2 N F A H 5 I 9 C * L N K E

1
e
—

[95]

- P Y * R T $ K I L L T & Y N & § * T R R

L T K ¢ P E E F C S QO H T M L V K QO G D

15841 - ATGATTACGTGTACCTGCCTTACCCAGATCCATCAAGAATATTAGGCGCAGGCTGTTTTG ~ 15900
-M I T C T C L T QI B Q E Y * A O AV L
- * L R V P A L P R 5 1 K N I K R R L F C
- by vy » ¢ Y P LI P S R I L G A G C F V

15901 - TCGATGATATTGTCAABACAGATGGTACACTTATGATTGRAAAGCTTCGTGTCACTGGCTA — 15960
-5 M I L 8 K ¢ M VvV H L * L K G S C H W L
- R * Y ¢ ¢ N R W Y T Y D * K V R YV T G Y
- b p I vV KT D GT LM I ERUFPFV S L A I
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15961 - TTGATGCTTIACCCACTTACARAACATCCTAATCAGGAGTATCCTGATGTCTTTCACTTGT ~ 16020
~-L ML T HUL QN ITLTIRSMMLMS F T C
- * C L P T Y KT &S * & G Vv ¢ » C L 5 L V
- b A Y P L T K HP N O E Y A DV F H L ¥
16021 - ATTTACAATACATTAGRAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTATT ~ 16080
-I Yy " T L E S Y MMBS3L L AT CWT € I
- F T I H * K VT * * A Y WP H V G H V F
- r ¢ vy I R KL HDEVLT GUHEMTILDMY S
16081 -~ CCGTAATGCTAACTAATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTA ~ 16140
-PP »Cc * L M I T P H G T G NL S F MR L
- R N A N * * > { L T V L G T * V L * G Y
- v ML T N DN T S R Y W P E F Y E A M
16141 -~ TGTACACACCACATACAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGA ~ 16200
-C T H H I ¢ $ C KL *»*V L Vv Y ¢C A I H R
- ¥V &5 T T Y & L A G C K CL C I V Q F T D
~ y T p B T VL O0AV G A CV L CN S5 T
16201 - CTTCACTTCGTTGCGGTICCCICTATTAGGAGACCATTCCTATCTTGCAAGTCCTGCTATG ~ 162560
-L BH F V AV PV L 6GDH S Y V A S A A Y
- F TS L R CLY *E T I P ML Q V L L *
- s L R C G A C I F L. C C K C C Y D
16261 - ACCATGTCATTTCAACRTCACACARA TGTCTGTTAATCCCIATGITTGCAATG ~ 16320
-T M 8§ F ¢ H E T N ¢c L L I P M F A M
- P C H F N I T I S VvV C* 5 L C L Q@ C
- #H v I $ T S H KL V L S V N P Y V C N A
16321 = CCCCAGGTTGTGATGTCACTCATGTCGACACARCTGTATCTAGGAGGTATGAGCTATTATT ~ 16380
- Q VvV V M S5 L M *» H NC I * E V * A I 1
- P R L *C H *C DT TV S RRY E L L L
- p ¢ C DV T D VT QL Y L GG M S8 Y Y C
16381 - GCRAAGTCACATAARGCCTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTT ~ 16440
~-A $ H I 8§ L 2 L V F HY V L M V R F L V
- ¢ v 7T * A S H * F S I M C * @& S G F W F
- XK 8 #H K p F I 8§ F P L C A NG Q2 V F G L
16441 - TATACAAAARCACATGTGTACGCAGTGACRATGTCACTGACTTCAATGCGATAGCAACAT ~ 16500
-y T K T ®H V A VT M S§ L T S M R * Q H
- I ¢ K H M C R * Q CH * L 0 C D § N M
- Yy X N T C V 6 8 D NV T D FNATI AT C
16501 - GTGATTGGACTAATGCTGGCGATTACATACTTGCCARCACTTGTACTGAGAGACTCAAGC ~ 16560
-V i ¢ L M L A I T Y L P T L V L R D 8§ 8
- ** L p *C W KL BT COQHHL Y * E T Q2 A
- 0w T NAGDYILANTTCTUZEZUR L KL
16561 ~ TTTTCGCAGCAGAAACGCTCARAGCCACTGAGGAARCATTTAAGCTGTCATATGGTATTG ~
-F 5 ¢ 0 KR S§ K P L RKHL S C H MV L
- P R S R N A QS H* N I *» AV I WY C
- F A A E T L KATEET V¥ KL 8§ Y G I A
16621 -~ CCACTGTACGCGARAGTACTCTCTGACAGAGAATTGCRATICTTTCATGGGAGGTTGGARAAC ~ 16680
~P L ¥ A K Y § L ™ ENZC I P H G R L E N
- B ¢C TR S T L *»C R I A S F M GG W K T
- T vV R EV L § DR EL HL S W E V G K P
16681 - CTAGACCARCCATTGAACAGAAACTATGTCTTTACTGGTTACCGTGTAACTARRAATAGTA ~ 16740
~-L b H B * T ETMS L L VTV * L K I V
- T 17T I E Q K L ¢ L Y W L P C N * K * *
- R P P L N RNY V FTGGY RV T KN S K
16741 - AAGTACAGATTGGARGAGTACACCTTTGAAAAAGGTGACTATCGTGATGCTGTTIGTGTACA ~ 16800
-K Y R L £ 3 T P L K KV ™MWV M L L C T
- s T D W R V H L * KR * L W * C C v
- v ¢ I ¢ B Y T ¥ E K &G D Y G D A V V Y
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16801 - GAGGTACTACGACATACARGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTG ~ 16860
-E VL RHT S M L V I 7T L C * H L T L
- R Y Y D I OV ECW * L L CV D I § HC
- G T r T Y K L NV DY F V L T S H T V

16861 - TARTGCCACTTAGTGCACCTACTCTAGTGCCACRAGAGCACTATGTGAGAATTACTGGCT ~ 16920
-* ¢ H L v H L L *»CHI K ST M * E L L A
- N AT * C T Y S § ATURAILUCEWDNUY WL
- M P L S A P T L V P Q E H Y V R I T G L

16921 - TGTACCCARCACTCAACATCTCAGATGAGTTTTCTAGCARTGTTGCAARTTATCAAARGG ~ 16980
-C T o ®H § T S O M S F L A ML QI I KR
- vV P N T Q B L R * V F * ¢ C C KL 8§ K G
- Yy P T L N I S D E F 5 8§ N V A N Y Q K V

16981 - TCGGCATGCAAARGTACTCTACACTCCAAGGACCACCTGGTACTGGTAAGAGTCATTTTG ~ 17040
-5 A C K S5 T L H S K DHBHL V L V R V I L
- R B A K V L Y T P RT T WY W * E S F C
- G M QK Y §$ 7T L ¢ &G P P 6T G K S8 H F A

17041 - CCRATCGGACTTGCTCTCTATTACCCATCTGCTCGCATAGIGTATACGGCATGCTCTCATG ~ 1710C
-P $ DL L s I THUL L A * C I R H A L M
- H R T C S8 L L P I CS H SV Y G ML 8 C
- I 6 L AL Y Y P & AR I VY T ACS H A

17101 - CAGCTGTTGATGCCCTATGTGAARAGGCATTARRATATTIGCCCATAGATAAATGTACTA ~ 17160
-¢ L L M P Y V KR H*N I C P * I NV V
- 8 ¢ * C P M * K G I K I F A H R *» M *» *
- A VvV DA L CEKOA2AL KXY L P I D KZCS R

17161 - GAATCATACCTGCGCGTGCGCGCGTACGAGTGTTTTGATARATTCAAAGTGAATTCARCAC — 17220
-% §$ Y L R V R A * 5§ V L I N S8 K * I ¢Q H
- N H T C AR CAURU RV F* * 1 0 5§ E F N T
- I I P A R ARV ECZFP D KUF KUV NS T L

17221 - TAGRAACAGTATGTTTTCTGCACTGTAAATGCATTGCCAGAAACAACTGCTGACATTGTAG ~ 17280
-% N S M F 5 A L *»M H CQ K O L L T L *
~- R T V C F¥F L H C X CI AZRNNTZC®* H C 8
- E oYy v Fr CTVNAILPETTADI VYV

17281 -~ TCTTTGATGRRAATCTCTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTC - 17340
-$ L M XK §$ L WL LI MT >V L § M L D F
- L * * N L Y 66 Y * L * L E CC Qg C * T §
- ¥ D E I 8§ M A TNY DL S V V N A R L R

17341 - GTGCREAAACACTACGTCTATATTGGCGATCCTGCTCARATTACCAGCCCCCCGCACATTGC ~ 17400
-V g Ny T T S$ I L A I L L NY © P P A HC
- ¢C K T L R L Y WUR S CS I T S8 P P HI A
- A K B YV Y I 6D PA QL P A PURTL L

17401 ~ TGACTAAAGGCACACTAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAARACRA ~ 17460
-* L X 24 N QNI L I OCAUDIL ¥ K O
- D * R B T R T R I ¢ * F 8 V ¢ T Y E N N
- T K ¢ T L E P E Y F N SV CZRKILMZETI

17461 ~ TAGGTCCAGACATGTTCCTTGGAACTTGTCGCCGTTGTCCTGCTGAAATTGTTGACACTG - 17520
-* ¥V ¢ T C $ L BE L V AV V L L KL L T L
- KR S R BV PWINILS PL 8 C * N C * 1 C
- G p DM FF L G T CURIRCUPAETIT V DTV

17521 - TGAGIGCTTTAGTTTATGACAATAAGCTAARAGCACACAAGGATAAGTCAGCTCAATGCT ~ 17580
-+ v L * ¥ M T I & * K H T R I S ¢ L N A
- ECF S L * @ * A K ST Q GG *~ ¥V 8§ 5§ M L
- S A L VY DN KL KA H K DB K S5 A Q C F

17581 - TCAAAATGTTCTACRAAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTC - 17640

S XK ¢ s T XKV L 1Hg M¥MFPFHRBL Qg S T D L

g N VL g R C Y Yy T C F I C N Q @ T S

K M F Y K GV I T H B VvV S S A I NR P O
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17641 - AAATAGGCGTTGTAAGAGAATTTCTTACACGCAATCCTGCTTGCAGARAAAGCTGITTTTA ~ 17700
-K * A L * E N FLHEAILUL GEI KLF L
- N R R C KR I S Y TS C L E K s C F Y
- I 6 v v R EF LT RN ?» A WURZEKAVF I

17701 - TCTCACCTTATAATTCACAGAACGCTGTAGCTTCAARRATCTTAGGATTGCCTACGCAGA - 17760
-8 H L I I H R T L *»L QO K S * D C L R R
- L T . * fF T E R CS F KNULZR I AY A D
- S P YN S O NAV A S K I L G L P T QT

17761 - CTGTTGATTCATCACAGGGITCTGARTATGACTATGTCATATTCACACRAACTACTGAAR - 17820
-L L I H H R V L NM T M S Y S H K L L K
- ¢ * F I T G F * I * L C HE I B T N Y * N
- v bp 8§ s ¢ G S EY DY VI F T QT TET

17821 - CAGCACACTCTTGTAATGTCAACCGCTTCAATCTGGCTATCACAAGGGCARAAATTGGCA - 17880
~-Qg H T L VM S T AS MWL S QG Q K L A
- 8 T L L *» C Qg P L Q C G Y H K G K N W H
- A°H $ ¢C NV NRF NV A I TRAIEKTIGTI

17881 - TTTIGCTGCATAATGTCTGATAGACATCTTTATCACARACTCCARTTTACAAGTCTAGAAR ~ 17840
-F ¢C A * C L I B I FM T NCNILGgGgV * K
- F VvV H NV * * R S L * O T A I Y K 5 R N
- L ¢ I M 8 b R DL Y D K L O F T 3 L E I

17941 - TACCACGTCGCAATGTGGCTACATTACAAGCAGAAARATGTAACTGGACTTTTTAAGGACT ~ 18000
~-Y H VvV A M W L HY K Q KM * L D F L R T
- T T S$ ¢ C G Y I T 38 RKCHNWTF *¥ G L
- P R R NV A TIL OO AZEW®NV T GGG L F E D C

18001 - GTAGTAAGATCATTACTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGTTGATA ~ 18060
-V VvV R § L L v ¥ I L R H L H T & A L I
- % * D H Y W S 5§ 8§ Y T G T Y T P Q R * ¥
- S K I I T G L #H ¢ T Qg A P T H L & V D I

18061 - TAAAATTCAAGACTGAAGGARTTATGTGTTGACATACCAGGCATACCARAGGACATGACCT - 18120
-*%* N S R L XK D Y VL TY QO AY ¢ R T * P
- K'I ¢ D * R I M C * H T R H T K &G H D L
- K ¥F K T E G L CV D I P G I P K D MTY

18121 - ACCGTAGACTCATCTCTATGATGGGTTTCAAAATGAATTACCAAGTCAATGGTTACCCTA ~ 18180
~-T VD Ss$S s L *»wvs K *I T K S MV T L
- P * T H L Y D G F O NEIL P S QW L P -~
- R R L I 8 M M & F KM NY @ V N G Y P N

18181 - ATATGTTTATCACCCGCGARAGAAGCTATTCGTCACGTTCGTGCGTGGATTGGCTTTGATG ~ 18240
-I ¢ L s$ P A K KL F VT F VR G L A L M
- Y vV Y B P R R S§Y S S R S CV D WL * C
- M F I T R E E A I R KBV R AW I G F DV

18241 - TAGAGGGCTGTCATSCAACTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGAT ~ 18300
-* R AV M ¢ L E ML WV L T Y L & § * D
- R G L $ C N * R CCGY * P T 8 P A R I
- E G C H A TR DAV G T NIL P L QL 6 7

18301 - TTTCTACAGGTGTTARCTTAGTAGCTGTACCGACTGGTTATGTTGACACTGARARTAACA ~ 18360
- L ¢ v .. T *» * L ¥ R L VM L T L K I T
- ¥ Y R C * L S S CT D W L C * H * K * H
- s T 6V N L V AV P T GGY V D T ENNT

18361 - CAGAATTCACCAGAGTTAATGCAARACCTCCACCAGGTGACCAGTTTARACATCTITATAC ~ 18420
-Q N $ P B L M QO NL & ¢ V T 35 L N I L Y
- R I H G S *CKT S TR * PV * T 5 Y 7T
- E ¥ ' R v. N & K P P P G D Q F K H L I P

18421 - CACTCATGTATRAAGGCTTGCCCTGGAATGTAGTGCCTATTAAGATACTACAAATGCTCA ~ 18480
- 8§ ¢C I KR A C P GM * C V L R * Y K C §

T H vV * R L AL E C S5 A Y * D S T N & Q

I M ¥ K 6 L P WNVV R I KI Vg M L S
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18481 - GTGATACACTGAAAGGATTGTCAGACAGAGTCGTETTCGTCCTTTGGSCGCATGGCTTTG ~- 18540
-v I B * Kb CQTUESC S8 S F G R M A L
- * ¥ T BE R I VRO S R V R P L G A W L =
- ppT L K 6L §DRV V F V L WAH G F E
18541 - AGCTTACATCAATGAAGTACTTTGTCAAGATTGGACCTGAAAGAACGTGTTGTCTGTGTG ~ 18600
-5 L H ¢ * & T L $ R L DL K E RV V C V
- A Y I R E V L C ¢ D W T * K N V L 3 V *
- r T s M K'Y F VK I G P ERTCOCUL C D
18601 ~ ACAPRACGTGCAACTTCCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCTG - 18660
-T NV O L A F L L B QI L M P A ¢ I I L
- ¢ T CN L L FYF I RY L CUL L E 3 F C
- K R AT CPF S TS 5 DT Y A C W N H SV
18661 - TGGGTTTTGACTATGTCTATAACCCATTTATGATTCATGTTCAGCAGTGCGCCTTTACGE ~ 18720
-V ..T?®™M s I THL* L M F S 35 G A& L R
- G F *» L C L * P I Y D * C AV G L Y G
- G ¥ DY VY NP FMI DUV QO WG F T G
187Z1 - GTAACCTTCAGAGTRACCATGACCRACRITGCCAGGTACATGGARATGCACATGTGGCTA - 18780
-v T F RV T?TMTDNTIARYMEMZEMUWL
- * P 5 B * P *» P T L P G T W K C T C G *
- N L ¢ § ¥ B D @QHCQ V H G N A H V A S
18781 - GTTGTGATGCTATCATGACTAGATGTT PAGCACTCCATGAGTGCTTTGTTAAGCGCETTS ~ 18840
-y v M L 8 * L DV * (g 5§ M & A L L S5 A I
- L * C Y B D * M F 5 & 2 V L C * A R ¥
- ¢c b a I M TRCLAVY HECP¥®¥ V K R V D
18841 - ATTGGTCTGTTGAATACCCTATTATAGGAGATGAACTGACGGTTAATTCTGCTTGCAGAA ~ 289300
-I ¢ L L N T L L *EMDN* ¢ L I L L A E
- L v ¢+ 1 P Y YRR * T E G * F C L @ K
- ws Vv E Y P I I 6D FE L R V N S A C R K
18901 ~ AAGTACAACACATGGTTGTGAAGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATG ~ 28960
-K Y N T w L *» § L R C L L I 5 F ¢ F F M
- 8§ T T H G C E VCI AC*¥ * YV 5 85 8§ 8§ *
- v Q A MV V K 5 A L L A DK F P V L H D
18961 - ACATTGGAAATCCABAGGCTATCARGTGTGTGCCTCAGGCTGARGTAGAATGGAAGTTCT ~ 19020
-T L E I ¢ R L 8 5§ V ¢ L R L K * N 6 8 58
- H W K s K ¢ ¥y ¢V C A 5 G * S R ME V L
- I G N P KA I X CV P QA E YV E W K F Y
19021 - ACGATGCTCAGCCATGTAGTGACARRGCTTACAAAATAGAGGAACTCTTCTATTCTTATG ~ 19080
-T M L 8§ H V V T KL T K * R N S § I L M
- R C S A M * * 0 8§ L Q N R G T L L F L C
- bbA Q P C S D KA Y K I EE L F Y 5 Y A
29081 - CTRCACATCACGATAAATTCACTGATGGTGTTTGTTTGTTTTGGAATTGTAACGTTGATC ~ 19140
-L £ I T I N S L MV F V CF G I VvV T L I
- Yy T S R * I H *» W C L F V L E L * R * 5
- r # D K F T DGV CLF WNTZCNV DR
19141 - GTTRCCCAGCCAATGCRATTGTGTGTAGGTTTGACACAAGAGTCTTGTCAARCTTGAALT - 19200
-v 1T ¢ p M ¢ L CV GG L T Q E S CQ T * T
- L P S ¢ CNCV*¥V * H K S L V K L E L
- Yy P AN A I V CRPFDTI RV L S§ N L N L
19201 - TACCAGGCTGTGATGGTGCTAGTTTGTATGTGAATARGCATGCATTCCACACTCCAGCTT ~ 192460
~-Yy ¢ AV MV VVCM>*» I S MHES T L Q0 L
- T R L * W W * ¢ V CE >*» 2 C I P H S § F
- P ¢ CD GG GG S L ¥ V N K H A F H T P A F
19261 - TCGATAAAAGTGCATTTACTAATTTARAGCAATTGCCTITTCTTTTACTATTCTGATAGTC - 19320
-5 I K v R L L I * & NMC L S F T I L I V
- R * K ¢C I Y * F KA I A F L L L F * ~*
- b X s A ¥ T N L K 2L P P F Y Y S5 D 8 P
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19321 ~ CTTGIGAGTCTCATGGCRAACAAGTAGTIGTCGGATATTGATTATGTTCCACTCRAAARTCTG ~ 19380
-L v $ L M A N K *» C R I L I M F H § N L
- L Vv 8 WwWo¢gtTtTs s Ve yY *L CSs T Qg I C
- C E S8 H G K QVV S DI DY VP L X S A
19381 - CTACCTGTATTACACGATGCRATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGT - 19440
-L R Vv L B D A I * V VL F ADITITMOQOM S
- Y vV Yy Yy ™ M ¢ F R WCCUL QT P CEK * V
- T ¢C I TR CWNULGGAY CRUHBHEANZEY
19441 ~ ACCGACAGTACTTGGATGCATATAATATGATGATTTCTGCTGGATTTAGCCTATGGATTT ~ 19500
-T DS T W MHII * * F L L DL AY G T
- P TV L 66 C I * Y DDUF CW I * P M D L
- R ¢ ¥y LD A Y NMMI S AGF S L W I Y
198501 - ACAAACAATTTGATACTTATAACCTIGTGGAATACATTTACCAGETTACAGAGTTTAGARA ~ 19560
-T N N L I L I T C G I HL P G Y R V * K
- ¢ T r» * Y L, *Pp ¥V EY I Y ¢ V T E F R K
- K ¢ ¥ p T ¥ NILWWDNTFTRUL Q@ & L E N
18561 -~ ATGTGGCTTATAATGTTGTTAATAAAGGACACTTTGATGGACACGCCGGCGARGCACCTG ~ 19620
-M W L I ML L I K 2 T L M DT P A K H L
- C L ¢ ¢ * *x R T L * W T R R R 8 T C
- v A Y NV VN XK GHF D GHAGE A PV
19621 -~ TTTCCATCATTAATARTGCTGTTTACACAAAGGTAGATGCTATTGATGTGCGAGATCTITTG ~ 19660
-F P S L I ML F T QR * MV L M WR S L
- F H B * * C C L H K GG R W Y * C &G D L *
- s I I ¥ N A VY T KV D G I DV E I F E
19681 - AAAATAAGACAACACTTCCTGTTAATGTTGCATTTIGAGCTTTGGGCTAAGCGTAACATTA ~ 18740
-XK I R Q B F L LML HBL S F G L 8§ V T L
~ K * b N T S C*CCTI * AL &G * A * H *
- N K T T L P V NV A F E L WA KR N I K
19741 - ARCCAGTGCCAGAGATTAAGATACTCAATAATTTGGGTGTTGATATCGCTCCTAATACTG ~ 19800
-N ¢ ¢C O KL R Y s I I w Vv L I S8 L L I L
- T $S AR D>>DTQ>* F G C* Y R C *¥ Y C
- p Vv PE I K I L NNL GV D I A-ANTV
19801 -~ TAATCTGGGACTACAAAAGAGARGCCCCAGCACATGTATCTACRATAGGTCTCTIGCACAR - 19860
-* 8 G T T K E K P OQ H MY L Q * V 5 A Q
- N L 6L ¢ K R S P ST C I Y NRC L H N
- I WD VY XK REAPANV ST I GV C T M
19861 -~ TGACTGACATTGCCAAGARAACCTACTGAGAGTGCTTGTTCTTCACTTACTGTCITGTTITG ~ 19520
-* L, T L F R N L. L RV L V L B L L 8§ C L
- b H CQ E T Y *» E CL F F 7 Y C L VvV *
- T b I AK K P TE S A C S S L TV L F D
19921 - ATGGTAGAGTGGAAGGACAGGTAGACCTTTTTAGARACGCCCGTARTGGTGTTTTARTAA — 19980
-M V E W K D R *» T F L E T P V M V F * *
- W * 3 G R T 6 R P F * KR P * W CF N N
- ¢G R VEGG Q V D L F R NAZRNUGV L I T
19981 - CAGAAGGTTCAGTCAAAGGTCTAACACCTTCAAAGGGACCAGCACAAGCTAGCGTCARTG - 20040
-Q K VvV ¢ 8 KV * HL QR P QB K L A 5 WM
- R R F §$S Q R S5 NTVF K GT S T 8 * R QO W
- E ¢ sS VvV K ¢ L T P & K G P A Q A & V NG
20041 - GAGTCACATTRATTGGAGRATCAGTAAAAACACAGTTTAACTACTTTAAGAAAGTAGACG ~ 20100
-E 8§ E * L E N O * K H S L T T L R K * T
- 8 B I N W R I & K NT V ~» L L * E S§ R R
- v r L I 6 E S V K T ¢ F NY F KKV D G
20101 - GCATTATTCAACAGTTGCCTGARACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTITA - 20160
-A L F N s ¢CL KPP T L L R A E T * R I L
- B Yy s Tt v A * NL L Y S E QR L R G F *
- 1 I 90 L P ETY F T Q¢ S R DL EBE D F K
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20161 - AGCCCAGATCACAARATGGARACTGACTTTCTCGAGCTCGCTATGGATGARATTCATACAGE ~ 20220
-S P D H KW KL TF S S S L W MNS Y 8
- A0 I T NGUN * L S RATRTYG™* I HT A
- P R S QMETDFLETLAMTDETF I QR
20221 - GATATAAGCTCGAGGGCTATGCCTTCGAACACATCGTTTATGGAGATTICAGTCATGGAC ~ 20280
-D I S S R A M UP SNTSF METITSV MD
- I * ARG L CLRTHRTILW®RIPFOQSWT
- Y X 1L E G Y A FEUHTIVV Y GG D F S HG O
20281 - ARCTTGGCGGTCTTCATTTAATGATACGCTTAGCCARGCECTCACAAGATTCACCACTTA — 20340
~-N L AV F I * * % A % p § an H K I # 4 1L
- T WR S S F NDRULS AL TRTETT *
- L 66 L H L M I 6L A XKURSODS P LK
20341 - AATTAGAGGATTTTATCCCTATGGACAGCACAGTGARAAATTACTTCATAACAGATGCGS - 20400
-N * R I L 3 L W T®ATZ Q™*XKTIT S * 0 MR
- I R G F Y P Y G O H S E K L L H N R C A
- L EDF I PMODS TV XKNZYT FITODA-ALZQ
20401 - ABACAGGTTCATCAAAATGTGTGTGTTCTGTIGATTGATCTT TACTTGATGACTTTGTCG
-K Q V H Q NV ¢ VL * 1L I FY UL MTTLS
- N R F I KM OCV F CD* § F T * *» L C R
- T 6 8§ 8§ K CV CSVIDILTILTILDDTFV E
20461 - AGATAATAAAGTCACAAGATTTGTCAGTGATTTCARAAGTGGTCAAGGTTACAATTGACT ~ 20520
-R * * § H K I C Q * F Q K W S R L Q L T
- DN KV TRTF UV SDFIEKSGOQQG Y N * L
- I I K S 0D UL SV IS XKV YV KV T ITDY
20521 - ATGCTGAAATTTCATTCATGCTTTGGIGTARGGATGGACATGTTGARACCTTCTACCCAR — 20580
-M L K F H 8 ¢C F GV RUN¥MODMTILI KUP S T O
- ¢ * N F I ¥ ALV ¥ G WTC®*NTILTILZPEK
- A E 1 5 F ML W CI KUDGU HVYVETTF Y P K
20581 - AACTACAAGCBAGTCAAGCGTGGCAACCAGGTGTTGUGATGCCTARCTTGTACRAGATGC ~ 20640
-N Y X 0OV KR 6N VL RCILTC CTZRC
- 7 P §$ K & 8 VvV A TRCCDG B* L V O D A
- L O A 35 O AW QP GV AMPNTILZYEMO
20641 ~ AARGAATGCTTCTTGARAAGTGTGACCTTCAGAATTATGETGAMAATGCTCTTATACCAL ~ 20700
-X E C F L K 8 V T FZR I MUV EKMTILTIL Y 0O
- K N A S * KV * P S EL W™ K CC Y T K
- R M L L B K CODTULGQNZYGENZ BV I P K
20701 - ARGGAATAATGATGAATGTCGCAAAGTATACTCARCTGTGTCARTACTTARATACACTTA ~ 20760
-K E * * * M § ¢ S I L NCV N T * I E L
- RN NDZFEOCRIEKTY Y STV ST ILEKTYTZY
- 6 I MM N VAEKYTOQQILCQVYUILNTULT
20761 - CTTTAGCTGTACCCTACRACATGAGAGTTATTCACTTTGGTGCTGGCTCTGATARAGGAS - 20620
-L * LY P T T * ELFT LV L AL I KE
- F §S CTJL OQHESTY S L WOCWIL * * R 8
- L AV P Y NMURVY I HF GRL G S D KOGV ,
20821 - TTGCACCAGGTACAGCTGTGCTCAGACRATGGTTECCAACTGGCACACTACTTGTCGATT ~ 20880
-L E Qg V QL CSDNGOCOTILAEHUYTIL S I
- ¢C'T RY S CBABQTMUVANU WETTTCTRF
- A P G T A V L R O WUIL P T G T L L V D 8§
20881 - CAGATCTTAATGACTTCGTCTCCGACGCAGATTCTACTT T AATTGGAGACTGTGCARCAG ~ 20%40
-0 I I M T § S P T QI L L * L E TV Q O
- R & * * L, R L R R R F Y F N WU RTUIL C N S
- DL NUDFV S DADS TIL I GDGS CSHATV
20941 - TACATACGCCTAATAAATGGGACCTTATTATTAGCCATATCTATGACCCTAGCACCARAS - 21000
-y T R L I ¥ 6 T L L LATIOCMTTLGP N
- T Y G * % M G P Y Y * R Y V ¥ p * p Q T
- 4 T A N K WDULI I S DMJYODPURT K H
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21001 - ATGTGACAARAGAGAATGACTCTAAAGRAGGGTTTTITCACTTATCTGTCGTGGATTIATAA ~ 21060
-M * 0 K R M T L KX GGVF# s L I CV DL *
- C D KRUE * L, * R RV F H L § VW I Y K
- v T KX E N D 8§ K & ¢ F F T Y L C G F I K
21061 - AGCRAARACTAGCCCTGGGTGGTTCTATAGCTGTARAGATRACAGAGCATTCTTGGARATG ~ 21120
-3 K N * P W V V L * L * R * g 5 I L G M
- A XK T S P G W UFY S35 CIKUDUHNI RAUZFPILUEC
- Q K L A L 666G 38 I AV K I T = H 8 W N A
21121 - CTGACCTTTACBAGCTTATGGGCCATTTCTCATGGTGLACAGCTTTTGTTACAAATCTAA ~ 21180
-L T F T S$ L WAISHBHGGOQQ L L L @ M *
- *x P L Q A Y G P F L MV D S F C Y K CK
- D L Y K L MG H ¥ 8§ W WTAUFV TNV N
21181 - ATGCATCATCATCGGAAGCATTTITAATTGGGGCTRACTATCTTGGCAAGCCGARGGARAC ~ 21240
-M H B B R K B ¥ * L 66 L 7 1 L A § R R N
- C 1 I I 6 5 I ¥ NWG* L 8 W Q AZE G T
- A 35 8§ s$S B A F L I GANY L G K P K E Q
21241 - AARATTGATGGCTATACCATGCATGCTAACTACATTTTCTGGAGGAACACAARTCCTIATCC ~ 21300
-K L M A I P CMILTTFS GGG T QI L &
- N * W L Y # A C * L H F L E E H K S Y F
- I D G Y T MHAUNYI FWRNTWNP I Q
21301 - AGTTGTCTTCCTATTCACTCTTTGACATGAGCAAAT?TCCTCTTAARTTRAGAGGRACTG ~ 21360
-5 ¢ L P I H 858 L T * A N F?F L L N * E E L
- vV F L ¥ 7T L * 4 E QI s s * I KRN C
- L § s Y 8§ L r I M S K F P L XL R G T A
21361 - CTGTAATGTCTCTTAAGGAGRATCAAATCAATGATATCGATTTATTCTCITCTGCARAAAG ~ 21420
-L *¢ L L R R I K s M I ~ F I L F W K K
- ¢ NV § * 6 E S NQ * Y DL F S 8 G K R
- vV M S L XK E N @ I ¥ D M I Y S L L E K G
21421 - GTAGGCTTATCATTAGAGARAACAACAGAGTTGTGGTTTCAAGTGATATTCTTGTTAACA ~ 22480
-V 6 L 8L E K T TELWUPFQV I F L L T
- % B Y H * R K Q 0 &§ C G F K ¥ Y & C * O
- R L I I R ENNZBRUVYV V S S5 DI L V N N
21481 - ACTARACGARACATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGETAGTGACCTTG ~ 22540
-T KR T CUL F S XYY & L L & L VvV VvV VvV T L
- L N E H V Y ¥ L I I %Y S H * W * * P *
- * T N M F I F L L F L T L T S5 6 & b L D
21541 - ACCGGTGCACCACTTTTGATGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTA ~ 21600
-T 6 A P L L MM F KL L I T L N I L E L
- PV H B F * * C s * L B 8 T Y F I ¥
- R CT T ¥ D D V Q A P N Y T Q H T § & M
21601 - TGAGGGGGGTTTACTATCCTGATGRAATTITTAGATCAGACACTCTTTATTTRACTCAGE ~ 21660
-* g G F T I L M K ¥ L D Q T L F I * L R
- E ¢ 66 L L & * * 0w F * I R H S L F N 5 G
- R GV Yy Yy P D EZ I F R S DT L Y L T Q D
21661 - ATTTATTTCTTCCATTTTATICTAATGTTACACGGTTTCATACTATTARTCATACGITTG ~ 21720
-1 Y F F HF I L ML QG F I L L I I R L
- F I $§ S I L F *CYRV S Y Y * 5 Y VW
- L F L P F Y S NV T G ¥ H T I NHT F G
21721 - G CCCTGTCATACCTTTTARGGATGGTATTTATTTTGCTGCCACAGAGRARTCARATG ~ 21780
-A T L 8$ Y L L R MV F I L L P Qg R N QM
- g P CHE T F * G WY L F CCHRE I KC
- NP V I P F KDGI Y FAATUEI K S NV
21781 - TTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAACRACAAGTCACAGTCGGTCATTATTA ~ 21840
-L s v v ¢ F L v L P T TS H S R * L L
- ¢ P WL G F W F Y HREQ QV T V G D Y Y
- vV R G W V F 6 8 T MNNIK S8 Q@ 35 Vv I I I
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21841 - TTAACAATTCTACTAATGTTGTTATACGAGCATGTARCTTTGAATTGTGTGACAACCCTT - 21900

- T I1 L L ¥ L L Y EHRYV T L N CV T T L

- * Q¢ F Y * C CY T s M * L * I V * Q F F

- NN § TNV YV I RACNVFEL CDUHNZP?F
21901 - TCTTTGCTGTTICTARACCCATGGGTACACAGACACATACTATGATATTCCGATAATGCAT ~ 21960

-5 L L F L N P W V HEZRH I L * ¥ § I M H

- L. ¢ ¢ ¥ * T H GY T D T Y Y D I R * C I

- FA VYV S K P M GT QT HT M I F D NAF
21961 - TTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTCAGARARGTCAG ~ 22020

-L I AL &£ 8 TY L MP F R L M F Q K S 9

- * L H F R vV H I » CL FP A * C ¥ R K V R

- NcTPF EY I 5D AKF S L DV S E K S G
22021 - GTARTTTTAAACRCTTACGAGAGTTTGTGTTTAARAATARAGATGGGTTTCTCTATGTTT ~ 22080

-v I L ¥ T Y E S L CUL K I XM G T F S M F

- * F * 7 L T RV CV * K * R W V 5§ L C L

- N F K HL REFV F KNI KD CGCF L Y V Y
22081 ~ ATAAGGGCTATCAACCTATAGATGTAGTTCCTCGATCTACCTTCTGGTTTTARCACTTTGA -

-1 R A 1 N L *» M ¥ V I Y L L VvV L T L *

- * ¢ L 8§ 7Yy RCS 85 * &5 T F W F * H F E

- K GG Yy P I DV V R DL P S8 G F N T L X
22141 - ARCCIATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAG - 22200

-N L FP L 8 CL L VL T L 9 I L E F F L ¢Q

- T Y F * V A S W Y * H Y K F * § H S Y 3§

- P I ¥F KL P L 6 I N I T NF R A I L T A
22201 - CCTTTICACCTGCTCARGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTIGGCTATT - 22260

- F H L L KT F GA R QL QP I L L A I

- L F T CSRUHLGHY S C S5 L F CW L F

- r s pp A Q D I WG T S5 A AAY F V G Y L
22261 - TBAAGCCAACTACATTIATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTETTG - 22320

-* 5 0 L H L €8 8§ M MEKMVYV g 3 ¢ M L L

- K AN Y I Y A Q V * ¥ K W Y N H R C C *

- K ¢ T T F ML K Y D E N G T I T D A V D
22321 - ATTGTTCTCRAAATCCACTTGCTGRACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACA ~ 22380

-I Vv L K I # L L NS N A L L R A L R L T

- L F S XK $ T C* T ¢ M L C * E L * D * Q

- c s ¢ N P L AE L K CS V K S F E I DK
22381 - ARGGAATTTACCAGACCTICTRATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCC ~ 22440

- K EF TR P LI 8§ G L F 2 ¢ E M L * D S

- R N L P DL * F Q GCS L RRCCE I P

- G I Yy ¢ ™S8 N F RV V P S &G DV V R F P
22441 - CTRATATTACAAACTTGTGTCCTTTTCGAGAGGTTTTTAATGCTACTAAATTCCCTTCTG ~ 22500

-L 1L T C VL L EU RUPFPF L MIL L N § L L

- * Y Y K L VvV § F WUR G F *» C Y * I P F C

- N I T N L C P F G EV FNATKF P S5 V
22501 - TCTATGCATGGGAGAGARAARARATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACA = 22560

-8 M B G R EK K FL I VL L I T L C ST

- L ¢ M GE K KNF* L CC* L L CTAULCQ

- Y A, W E R K K I S NCV A D Y & V L Y N
22561 -~ ACTCRACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGRAATGATC ~ 22620

-T ¢ H ¥ F Q P L S A M A ¥ L P L S§ * M I

- L NI F ®» N L *»V L WR ¥ CHE » VvV E * 8§

- s T Fr F 5 T F KCCY GV S A T K L N DL
TTTGCTTCTCCAATGTCTATGCAGATTCTTTTIGTAGTCAAGGGAGATGATGTAAGACARA ~ 22680
-F A 3 P MM S M Qg I L L * 8§ B E MM * D K
- L L L. g C L C R PF F C 8 Q & R * C K T N
- c F & ¥ VY AD S F VY V K G D DV R ¢ I
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22681 - TAGCGCCAGGACAARCTGGTGTTATTGCTGATTATAATTATARATTGCCAGATGATTTICA - 22740
-* R QDKL VL L L I I I I N COQMTIS
- 8 AR T NWOCYC* L *~ L * I AR * F H
- AP G QT GGV I A DY NJZY KL P D DF M
22741 - TGGOTTGTGTCCTTGCTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATE ~ 22600
-W VvV VvV §$§ L L 6 I L 6T L MLL QL V I I
- 6 L ¢C P CL B Y * E H® >~ CY F NW * L *
- G ¢V L A WUNTRWNTIDATS T GG N Y N
22801 - ATTATAAATATAGCTATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTA ~ 22860
-1 I I 6 I L D M AS L G P L RET Y L
- L * I * v § *# T W Q A *» A L * E R H I *
- Yy K ¥ R Y L R H G K L R P F E R D I S5 N
22861 - ATGTGCCTTTCICCCCTGATGGCARACCTTGCACCCCACCTGCTCTTRATTGTTATTGGC ~ 22920
-M C L $ P L ¥ A N L AP HL L L I V I G
- ¢ A F L P =W QT L B P T CS * L L L A
- v P F S P D G K P C T P P A L N C Y W P
22921 - CATTAAATGATTATEGTTTTTACACCACTACTGGCATTGGCTACCAARCCTTACAGAGITG ~ 22980
-H * M I MV F T P L L A L A TN L TE L
- I K * L W F L H H Y W HW L P T L Q@ 8§ C
- L N DY G F Y T T TG I G Y Q P Y R V V
22981 ~ TAGTACTTTCTTTTCAACTTTTRAATGCACCGGCCACGGTTTGTGGACCRAARTTATCCA ~ 23C40
-* Y F L L N F * M ER P RF V D QN Y F
- $ T FFPF *YTF KCTGHGIL W T K I I H
- v L §$ F E L L NA P ATV C G P KL & T
23041 - CTGACCTTATTAAGAACCAGTGTIGTCAATTTTAATTTTAATGGRCTCACTGCTACTGETG ~ 23100
-L L. L R TSV S I LI L MDSL V L V
- * P Y * E PV C Q F *F * W T BEW Y W C
- DL I K NOCVNTEFTNIFNGILTOGTG V
23101 - TGTTAACTCCTTCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTG ~ 23160
-C * L L L ¢ R D F N HPF NN L AV M I L
- V NS F F K E I 8 7T I 85 T I w&©PpP > CF *
- L TP 8 5 KR F QP F Q ¢CF G R DV 8 D
23161 -~ ATTTCACTGATTCCGTTCGAGATCCTARAACATCTGAAATATTAGACATTTCACCTTGCT ~ 23220
-I 8 1L 1 P ¥ E I L K H L K Y * T F H L A
- F B *» P R & R 8§ * N I » N I R H F T L L
- F T DS V R D PK TS E I L DI S P C 5
23221 - CTTTTGGGGGTGTARGTGTAATTACACCTGGARCAAATGCTTCATCTGAAGTTGCTGTTC ~ 23280
-L L 66 v * v *» L H L E Qg ML H L K L L F
- F W G C K ¢ NY T WWNE K CF I * 5 C C S
- F & GV 3§ vV I T P G T NAS S E V AV L
23281 - TATATCARGATGTTAACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACAC - 23340
-Yy I X M L T A L M F L @ 0 F M QO I N & H
- 1 § R ¢C * L ®H * C F Y S N s C R 8 T H T
- Yy b v N CTDV ST ATIHADOQIL TP
23341 - CAGCTTGGCGCATATATTCTACTGGARACAATGTATTCCAGACTCAAGCAGGCTGTCTTA ~ 23400
-Q L ¢ &Y I L L E T MY S R L K Qg A V L
- 8§ L A H I P Y WX Q CI P DS 3 R L s 7Y
- L W R I Y S T G NNV F QT Q A G C L I
23401 - TAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGECATTT ~ 23460
~-* ¥ L § M § T L L M S AT F?F L L E L A ¥
- R § * A CRE PF L *» V R E S Y W S W H L
- G A E H V DTS Y B C D I P I G A G I C
23461 - GTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCARAAATCTATTCTIGGLTT -
-V L v 7 1 0 F L Y Y V V L A KNUILUL W L
- C * L P Y 8 F F I 1 [ K I Y € G L
- A S Y H TV S L L K S T S Q K S I V A Y

FIG. 11 Con’t

[ae)
2t
s
N
<O

~3
Es
[
*
lae]
e



Patent Application Publication  Jul. 22,2010 Sheet 47 0f90  US 2010/0184019 Al

23521 - ATACTATGTCTTTAGGTGCTCATAGTTCARTTGCTTACTCTAATAACACCATTGCTATAC ~ 23580
-1 L ¢ L * V L. I V QL L T L I TP UL L Y
- Y Y V F R C * * F N CL L * # HHC Y T
- T M S L 6 A D S $ I AR Y SNINKNTTIATI P
23581 -~ CTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTARAAACCT ~ 23640
-L L 7 F ¢ L A L L QK * CL ¥ L W L K P
- Y * L F N * H Y YRS N AT CT F Y G * N L
- T N F S I § I T T E-V.M P V S M A K T 8
23641 -~ CCGTAGATTGTAATATGTACATCTCGCGGAGATTCTACTGARTGTGCTAATTTGCTTCTCC ~ 23700
-P * I V I ¢ T S R E I L L NV L I CF §
-~ R R L * YV HL ERVF Y * M C * F B S8 P
~ Vv D T ¥ MY I C G DS TEGCDANTILTILL Q
23701 - AATATGGTAGCTTTTGCACACRACTAAATCCTGCACTCTCAGGTATTCCTCCTGARCAGS
- N M V A F A H N * I VH S Q0 V L L L N R
- I W * L L H T T K S C T L kK Y C C * T G
- Y G $ F C ? QL WERAUDLSG I AR AETGQTD
23761 - ATCGCAACACACGTGAAGTGTTCGCTCAAGTCARACRAATGTACAARACCCCAACTTTGA ~ 23320
-1 A T H V K C S8 L K S N K C T K P Q L *
- $ Q0 BHE T * § VR S$ $ QT NV QNZPNFEFE
- R N T R E V F A ¢ V K QM Y K T F T L K
23821 ~ AATATTTTGGTGGTTTTARTTTTTCACAAATATTACCTGACCCTCTARAGCCAACTRAGE ~ 23880
-N L L V V L I F HKX Y Y L T L * & Q L R
-~ 1 FP WWUF * F F T NI T * P S KA N * &
- Y F 6 G F N F § ¢ I L P B P2 L K P T K R
23881 - GGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTGATGSTGGCTTCATGA ~ 23940
-6 L L L R T C S L I R * H S L M L A § *
- ¥ F Y * G L A L * * G D T R * C W L 4 E
- § F I E DL L F N XV TUL2A2DU ATGT EFMKX
23941 - BGCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGT ~ 24000
-8 NMADMNA*V I L ML E I 8 F V R R 8
- A I WR MU PR * Y * C * R S H L CUB BE V
- QY 6 E C L 6 D I N AR DL I C A O K 7
24001 — TCAATGGACTTACAGTGTTGCCACCTCIGCTCACTGATGATATGATTGCTGCCTACACTG ~ 24060
-5 M DL D CC H L C S L M I * L L P T L
- QW T Y 8 vV A T S A H * *» Y D C C L #H C
- N G L T V L P P L L TDDMTIAA AUY T A
24061 - CTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGGACATTTGGTGCTGGCGCTECTCTTC
-L L * L vV VvV L P L L DG H LV L AL L F
- ¢ 8 8 * W Y CHCWMDTIUWOCOCTWU RC 3 8
- A L V & 3 T A T A2 G W T F S5 A G A AL Q
24121 = ARBTACCTTTTGCTATGCARATGGCATATAGGTTCAATCGCAT TGGAGTTACCCARARTG ~ 24180
~K Y L L L C K W H I G S ¥ a1 E L P K M
- N T F CY AN G I * V Q WUHUWS Y P K C
- I P F A M. QM AVY R F NG I GV T ¢ N V
24181 - TTCTCTATGAGAARCCAAAAACAAATCGCCARCCAATTTALCAAGGCGAT TAGTCARATTC ~ 24240
-FP $ M R T KN K 8 P T NULLTIRU ERULV K F
- 8 L * E P K T N R QO ? I * 0 G D * & N S8
- L Y E N Q K ¢ I A N Q F N K- ATI S Q0 I ©
24241 ~ BAGARATCACTTACRACAACATCAACTGCATTGGGTAAGCTGCARGRCGTTGTTARCCAGA ~ 24300
-K N H L © Q0 H Q L E WA S CI K T L L TR
- R I T Y N N I N 1 ¢ D A A R R C * P E
- BE 8§ L T 7T T S T A& L G K L QD V V N QN
24301 - ATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCRA ~ 24360
-M L K H * T H L L N NL ATIL I L V QO F ©
- £ 8 & I K H T C * T T * L * F W C N F K
- A ©Q A L N T L V K Q L S 8§ N F G A I 8§ 8
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24361 = GTGTGCTARATGETATCCTTTCGCGACTTGATAARGTCEAGGCGGAGGTACARRATTGACE — 24420
-v ¢ * M 1 8 F RDLIK S RRURYEKILT
- C A K * Y P F A T * * R ¢ 6 ¢ T N * ¢
- v L N P I L $ R L DKV E A EBE V Q I D R

24421 - GGTTARATTACAGGCAGACTTCAARGCCTTCRAACCTATGTAACACAACRACTARTCAGGG - 24450
-G *» L Q A D F K A F K P M * H NN * 5 G
-V N Y R OT S K P S NIL CNTTTDNOQG
- L I T¢ R L QS L OT Y V T 0O QL I R A

24481 - CTGCTGAAATCAGGSCTTCTGCTAATCTTGCTGCTACTAARATGTCTGAGTGTGTITCTTG ~ 24540
~-L L K § ¢ L L L I L L L L K CUL & Vv F L
- ¢ * N Q G F C* S5 CCY NV ¥V C S W
- A B I R A S A NIL AA T KM S B C V L G

24541 - GACAATCAAAAAGAGTTGACTTTTCTGGARARGGGCTACCACCTTATGTCCTTCCCACARG ~ 24600
-D N Q K E L T F V E RA T T L C P S H K
- T I K K § * L L w K ¢ L P P Y V L P T 8
- 0 §$ K RV DFPFCG K GCY HLMGS P P Qg A

24601 - CAGCCCCGCATGGTSTTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAALT ~ 24660
-Qg P R M VL S S Y M SR M CH P K R G T
- § P AW CCL PT CHV CA I P G EE L
~ A P F G V V F L EV T YV P 3 QE RNF

24661 ~ TCACCACAGCGCCAGCAATTTGTCATGRAGGCAARGCATACTTCCCTCCTGAAGCTGTTT ~ 24720
-S$ P Q R Qg ¢ F VM KA K H T 5§ L VvV K V F
- B H 8§ A S N L S * R Qg S5 I L P S * RCF
- T T A P AR I C H E G K A Y F P R E G V F

24721 ~ TTGIGTTTRATGGCACTTCTTGETTTATTACACAGAGGRACTTCTTTTCTCCACARATAA ~ 24780
-L ¢ L M 2L L 6L L BRGT S F L H K *
- C vV * W H F L VY'Y T EEIL L ¥ S T N N
- vV F N 6 T §$ w F I 7T Q0 R N F F § P Q I I

24781 ~ TTACTACAGACAATACATTTGTCTCAGGAAATTGTGATCTCGTTATTGGCATCATTAACA - 24840
-L L 9 T I H L 8 ¢E I VM S L L A S LT
- Y YR QY I CL R KL * CR Y W HH * Q
- T T p N T F V S G N C DV V I G I I NN

24841 - ACACAGTTTATGETCCTCTGCAACCTGAGCTTGACTCATTCARAGAAGRGCTGGACRAGT ~ 24900
-T 0 F M I L CNUL S L 7 B S KK £ W T S
- B &S L * & s A T * L ¥ I 0 R R A G Q V
- T vV Y b P L Q P E L D S F K E E L D K Y

24901 -~ RACTTCAAARATCATACATCACCAGATGTTGATCTTGGCCGACATTTCAGECATTAACGCTT ~ 24960
-T § K I 1 H H oML I L A T TF QAULTL
- L g K § vy I R C>* S W R H F R H * R F
- F K NH®H T S P DV DL CGGDI S 6 I B A S

24961 -~ CTGTCGTCRAACATTCAAAAAGABRATTGACCGCCTCRAATGAGGTCGCTARARATTTARATG ~ 25020
-L § s T F K K KL T AS M R S L K I * M
- ¢ R Q H S K RN * P PO * 6 R * K F K *
- vV v N I ¢ K 2 I b RL NEV A K N L NE

25021 ~ AATCACTCATTGACCTTCRAGAATTGEGEARATATGAGCAATATATTARATGGCCTTGET - 25080
-N H S L T F K NWEUNMS NI L N G L G
- I T H * p S8 R I G K I * A I Y *»M A L V
- s L I b L ©Q 2 L & KXY E Y I KW P W Y

25081 - ATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACRATCTTGCTTT ~ 25140
-M F G S$ A S L L D>~ L P 38 8§ W L Q0 8§ C F
--C L A R L H CW T NTCHURHI G Y N L A L
- vV WL G I A G L I A I VvV MVT I L L C

25141 - GTTGCATGACTAGTTGTTECAGTTGCCTCARGGCTGCATGCTCTTICTGETTCTITGCTGCA ~ 25200
-Yv A * L V V A V A S R V X A L V V L A A
- L H D * L L QO L P O G L L w F L L O
- c M T S C C S CL KGACS C G 5 C CK
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25201 - AGTTTGATGAGGATGACTCTGAGCCAGTTCTCRAGGGTGICARATTACATTACACATARAE — 25260
-$ L M R M T L S$ Q F SR V 8 N Y I T HK
- vV * * 6 * L * A § 85 0 G C Q@ I T L H I N
- ¥F D E DD S E PV L K GV X L H Y T * 7T

25261 ~ CGRACTTATGGATTTGTTTATGAGATTTTTTACTCITGGATCRATTACTGCACAGCCAGT - 25320
-R T Y G F VY E I F Y S W I UNY CTA S
- E L M b L FMURPFF T L G S I T AHAIQ P V
- N L Ww I ¢CL* D F L L L DL L B 5 Q *

25321 - ARARATTGACAATGCTTCTCCTGCAAGTACTGITCATGCTACAGCAACGATACCGCTATA - 25380
- K N * g C F S CKyY s CY S NDTAT
- K I D N A SPAS TV HATOATI P L Q
- K L T ¥ L L L ¢ v L F ML © 0 R Y R Y K

25381 - AGCCTCACTCCCTTTCGGATGGCTTGTTATTGECGTTGCATTTCTTGCTGTTTTTCAGAG ~ 25440
-s$ L T P F EMACY WRCI S CCUF §E
- A S L P F G W L V I 6V A F L A VYV F Qg S
- P H S L 3 DG L L L AL HFUL L F F RA

25441 - CGCTACCAAAATAATTGCGCTCRATARRAGATCGCAGCTAGCCCTTTATRAGGGCTTICCA - 255C0
-R Y Q N N CA Q * KMA A S P L * &G L P
- AT XK I I A L N XK R W Q L A L Y K G F D
- L P K * L RS 1 K bege s *pPp F I R A S S

25501 - GTTCATTTGCAATTTACTGCTGCTATTTGTTACCATCTATTCACRTCTTTTGCTTGICGC ~ 255€0
-V B L ¢ F T ARATICYHILFTSF A CR
- F I C N L L L L ¥ Vv T I Y S H L L L V A
- S F B I ¥ CC Y L L F S I HTI F CL 5 L

25561 ~ TGCAGGTAAGCAGGCCCAATTTTTGTACCTCTATGCCTTGATATATTTTCTACAATGCAT ~ 25620
-C R * 6 6 A I F VvV P L C L B I F S T M H
- A G K E A Q F L Y L Y AL I Y F L Q C I
- ¢ vV R R R N F C T 858 ¥ P * ¥ I F Y N A S

25621 = CAACGCATGTAGRATTATTATGAGATGTTGGCTTTGTTGGAAGTGCARATCCRAGAACCC ~ 25680
-0 R M *» N Y Y E ML A L L EV Q I 0 E P
- N A C R I I M R C W L C W K CK S KN P
- T H VvV & L L * D VvV ¢ F V 63 A N P R T H

25681 -~ ATTACTTTATGATGCCAACTACTTTGTTTGCTGGCACACACATAACTATGACTACTGTAT ~ 25740
-1 T L * ¢ gL L ¢C L L A H T * L * L L Y
- L L Y D A NY F V CWHTHNY DY C I
- Y F MM P T T L F A G T H I T M T TV XY

ACCATATARCAGTGTCACAGATACAATTGTCGTTACTGARGGTGACGGCATTTCAACACC ~ 25800
-7 I * ¢ C H R Y N C R Y * R * R H F N T
- P Y wmw s v T DT I VV T EGD G I S T 2
- HI TV S Q@I (0L 535 L L KV T ATFOQHQ

25801 - AAARCTCAAAGAAGACTACCAAATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAA - 25860
-XK T ¢ R R L P N WW L F * G * A L R C *
~- K L K E D Y ¢ I G ¥ 5 E D R H S5 G V K
- N § K K 7 T K L v v 1l L R I 6 T @ V L K

25861 - AGACTATGTCGTTGTACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACR - 25920
-R L ¢C R C T W L F B RS L L P A * V YT
- D Y VvV V V E G Y ¥ T E V Y Y Q L E S T @
- T M 535 L Yy M A I S P K FTT S5 L S L HK

25921 - AATTACTACAGACACTGGTATTGAARATGCTACATTCTTCATCTTTAACRAGCTTGTTAR - 25980
-N Y Y R H WY * K ¢ Y I L ## L * Q A C *
- I 7T T DT G I E N AT PF FPF I F N KL V K
- L L ¢ T L VL KMULUHS S s L T 8§ L L K

25981 - AGACCCACCGAATGTGCAAATACACRCAATCGACGGCTCTTCAGGAGTTGCTAATCCAGL ~ 26040
-R P T E C A N T HNRURUL F RS C * & 8
- b P P NV QI H T I D G S S5 G V A N P A
- T H R M CXKXK Y T 0 & T AL QE L L I C Q
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26041 -~ AATGGATCCAATTTATGATGAGCCGACGACGACTACTAGCGTGCCTTTGTAAGCACRAGA ~ 26100
~-N G § N L * * A DD DY * R A F V § T R
- M p P I Y D E P T T TT S V P L * A @ E
- w I ¢ F M M S RRRLL A CL C K H K K
2€101 - AAGTGAGTACGRACTTATGTACTCATTCGTTTCGGAAGRAACAGGTACGTTAATAGTTAR ~ 26160
-K * VvV R T Y VL I R F G RDNIRY V N & *
- 58 E Y E L MY § F V E E T G T L I V N
- v s T N~ L ¢ T H S F R KK Q V R * * I 1T
26161 ~ TAGCGTACTTCTTTTITCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTAC ~ 26220
-* R T § F S CF R G I L A S E T S H P Y
- $ VvV L L F L A P V V F L L V T L A I L T
- A°Y F F F L L S WY S C* 58 H * P 5 L L
26221 ~ TGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACCTGAGTTTAGTAARRCCAARC ~ 26280
-Cc A 5 I v CV L L g Y C * R E ¥ 5 K T N
- AL R L C A Y CCWN I VNV S5 L V K P T
- R F D CVRTAATIULL T * VvV * * N g R
26281 ~ GGTTTACCTCTACTCGCGTSTTAAARATCTGAACTCTTCTCAAGGAGTTCCTGATCTTCT ~ 26340
-G L R L L AC™* K S EL F * R S§ 8§ * 8 5
- vV Yy v Y § RV KN L NS S E G V P D L L
- rF 7T 8§ TR VL KTI *TUL L K EF L I F W
260341 - GGTCTAAACCAACTARACTATTATTATTATTCIGTTTGGAACTITAACATTGCTTATCATG - Z640C
-6 L N E L T I 1 £ I L F GG T L T L L I M
- vV * T N * L L L L F CL E L * H C L S5 W
- S K R T UHNY Y Y Y S8V WNUZ FUNIAVYUHGCG
26401 - GCAGACAACGGTACTATTACCGTTGAGGAGCTITAAACAACTCCTGGAACAATGGAACCTA ~
-A DN G T I TV EE LK QUL L E Q W N I
- ¢ T 7TV L L P L R S L NN S WY NG T *

oy

(e
o
o
o
(e}

- R Q R Y Y Y R *» G A * T TP G T M E P 8
2¢461 - GTAATAGGTTTCCTATTCCTAGCCTIGGATTATGTTACTACAATTITGCCTATTCTAATCGG ~ 26520
-V I 66 ¥F L F L A W I ML L Q@ F A Y & N R
- *x * vV 5 Y S * P 66 L C Y Y N L P I L I
- N R F P I P 8 L D Y V T T I C L F * S E
26521 ~ ARCAGGTTTTTGTACATAATARAGCTTGTITICCTCTGGCTCTIGTGGCCAGTAACACTT ~ 26530
-N R F L Y I I K L V P L W L L W PV T L
- T ¢ F CT > * 5 L F 5 &5 6 5 C 6 ¢ * H L
-~ Q vV ¥ V H N K A C F P L A L V A S N T C
26581 - GCTTGTTTTGTGCTTGCTGTTGTCTACAGAATTAATTGEGTGACTGGCGGEATTGCGATT ~ 26640
-A C ¥ V L AV V Y R I KW VT G ¢ I A I
- L v L. ¢LL L L 8 TZEULI G * L A G L R L
- L F CACCCILQQN*L G DWI®RDIUCTDC
26641 - GCAATGGCTTGTATTGTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTTCAGGCTG ~ 26700
-~-A M A C I V G L MW L & Y F V A S5 F R L
- g WL V>5L *A *CGLATS&S L L P 8 G C
- N ¢ L Y CRL DV A * L L RCVF L Q A V
26701 - TTTGCTCGTACCCGCTCAATGTGGTCATTCARCCCAGARACAAACATTCTTCTCARTGTG ~ 26760
- A R T R S M W 3 ¥ NP E TN I L L N V
- L L VvV P AQCGH ST QXK g TUFF § M C
- c sy P L NV V I g FP RNI KUHS 8 @ C A
26761 - CCTCTCCGGGGGACAATTGTGACCAGACCGCTCATGCAARGTGAACTTGTCATTGETGCT ~ 26820
- L K G T I V TR P L M E S E L V I G A
- L 8 6 G g L ~ F DR S WKV NIL S L V L

3

h%
~ s P &6 DN CD QT A HG K * T CHWC C
26821 ~ GTGATCATTCGTGGTCACTTGCGAATGGCCGGACACTCCCTAGGGCGCTGTCGACATTAAG ~ 26880
-v I I R 6 H L R M A GH S L 66 R C D I K
- * 5 F VvV T C E W P DT P * G A V T L R
- bR S WS L A N G R T L P K A L * H *
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26881 - GACCTGCCAAAAGAGATCACTGTGGCTACATCACGAACGCTTTCTTATTACAAATTAGGA - 263940
-D L P K EI TV AT S URT L S Y Y KL G

- T C ¢ KR S L WL HHERVPFPFUL I T N * E
- P A X RDUHCGY I T NAF L L ¢ I R S

26941 - GCGTCGCAGCGTGTAGGCACTGATTCAGGTTTTGCTGCATACARCCGCTACCGTATTGGA ~ 27000
-A S 0 RV GG T D S G F A A Y N R Y R I G
- RR SV *A L I Q VvV L L B T T AT VY L E
- v AA CRH * F R ¥ C C 1L Q¢ P L P Y W K

27001 - AACTATAAATTAAATACAGACCACGCCGGTAGCAACGACRATATTGCTTTGCTAGTACAG ~ 27060
-N Y K L NT D HAOG SN DNTIATILLV D
- T I N * I T T P VAT T I L L C * ¥ S
- L * I K Y R P R R * O R 0 Y C F A S T V

27061 - TAAGTGACAACAGATGTTTCATCTTGTTGACTTCCAGGTTACRATAGCAGAGATATTGAT -~ 27120
-* v r 7T 5 v s s ¢C ~~ L P G Y N S R D I D
- K *» @0 0 M F H L VvV D F OV T I A E I L I
- 5 b ¥NRCUPEF I L L TS IL Q * Q0 R Y * L

27121 ~ TATCATTATGAGGACTTTCAGGATTGCTATTTGGAATCTTCACGTTATAATAAGTTCART ~ 27180
-Yy #H Y E D F QD CY L E & * R Y N K F N
- I I M R T F R I A I WNIL DV I I 8 8§ I
- s L *G6¢G L S GG L L F G I L T L * % VvV g *

27181 - AGTGAGACAATTATTTAAGCCTCTAACTAAGAAGAATTATTCGGAGTTAGATGATGRAGE - 27240
-8 71 1I ** A & N *¥ EE L F 6V R * * R
- VR ¢ L ¥ K P L T K KN Y S E L D D E E
- * DN YL 8L * L RR I I RS * MM K N

27241 - ACCTATGGAGTTAGATTATCCATAARARACGAACATGAARATTATTCTCTTCCTGACATTGA -~ 27300
-T Yy 6V R L 8§ T K R T * K L F § 5§ * H *
- P M E L D Y P * N E H E N Y S L P D I D
- L ws * I I H K T NMIKI I L F L T L I

27301 - TTGTATTTACATCTTGCGAGCTATATCACTATCAGGAGTGTGTTAGAGGTACGACTGTAC ~ 27360
-L Yy L. ¥ L A S Y I T 1IU&R S VL E V R L Y
- ¢ 1 Yy I - R A I 8 L S GV C>» R Y D C T
- v ¥ T & C E L Y H Y ¢ E CV R G T TV L

27361 - TACTAAARGAACCTTGCCCATCAGGAACATACGAGGGCAATTCACCATTTICACCCTICTTG ~ 27420
-y * K N L A H Q E H T R A I HHUF T L L
- T K R ™ L P I R N I R G Q F T I 8 P 8 C
- L K £ P C 2 85 ¢ T Y E GG N S P F H P L &

27421 - CTGACAATAAATTTGCACTAACTTGCACTAGCACACACTTIGCTTTIGCTTGTGCTGACG ~ 27480
-L 7T I N L H * L A L A H T L L L L V L T
- * 0o * I ¢ T N L H * H T L C F C L C * R
- P N K F AL T CT ST HTVFAKAUEFAICUBADG

27481 - GTACICGACATACCTATCAGCTGCGTGCAAGATCAGTTTCACCAAAACTTTTCATCAGAC ~ 27540
-v L p I p I 8§ CV Qg DO FF H QN F S § D
- Y 8§ 7Yy L §$ A A CIK 11 S P T KT F HQT
- TR E T Y @ L R AR S V3 P KL F I R Q

27541 -~ ARGAGCAGGTTCAACRAGAGCTCTACTCGCCACTTTTTCTCATTGTTGCTGCTCTAGTAT ~ 27600
-XK RR F N K S S T RKHF® P S L L L L * ¥
- R 6 ¢ & TR A L L AT F S B CC C 5 858 I
- EEV ¢ ¢ E L Y 5 P L F L I V A A L V F

27601 - TTTTARTACTTTGCTTCACCATTAAGACARAGACAGAATGRATGAGCTCACTTTAATTIGA -~ 27660
-F * Y F A 3 P L R E R Q N E * A H F N *
- ¥ N T L L H H.* E K D R M QN E L T L I D
- L I ¢ r TTTI KZREKTE®*M S S L * L T

27661 - CTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTICCTTSTTTTAATAATGCTTATTATATT ~ 2772C
-L L F VL F S L s A I P CF NNAY Y I
- F YL C F L A F L L F L VL I M L I I F
- s I ¢ A F¢F *» P F C Y & L F * * C L L Y F
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27721 - TTGGTTTTCACTCGAAATCCAGGATCTAGAAGAACCTTCTACCAAAGTCTARACGAACAT ~ 27780
-L vV F T RN PGS RUERTILJY QS L NE H
- W F $ L E I OQDTILETET®PTCTIKUV * T N M
- ¢ FH S K S KR I * KN LV P K S KU R T *

27781 ~ GABACTTCTCATTGTTTTGACTTGTATTTCTCTATGCAGTTGCATATGCACTGTAGTACR ~ 27840
-E T S HC F DL VY F SM QUL HMEHTCST
- X 1L 1L I VL TOCISTILCSCICTVVQ
- N F S L F * L VF LY AVYVDATY AL > Y S

27841 - GCGCTGTGCATCTAATAAACCTCATGTGCTTGAAGATCCTTCTAAGGTACAACACTAGSG ~ 27900
-2 L CI * * T 8§ CHA*RSL *GTTTUL G
- R CA S N RKPHV L EDPCEKV Q H * G
- AV HE L I N L M C LXK TITILVU RTYNTTZ RG

27901 - GTAATACTTATAGCACTGCTTGGCTTTGTGCTCTAGGARAGSTTTTACCTTTTCATAGAT ~ 27960
-v 1 1L I A L L G F V L * ERF Y L F I D
-« Y i, * ECLAZLTCSERZ KT GTFTTF S * M
- N T Y S TAWULCGCA ALGZ KV L P F HERW

27961 - GGCACACTATGGTTCAAACATGCACACCTAATGTTACTATCAACTGTCAAGATCCAGCTG ~ 28020
-¢ T L W F KHAETILMTLTULS TV K1 0L
- A H Y G S N M H®T *CVY Y QL SRS S W
- HTMVQTCT®PNTYVTINT COQTDZPAG

28021 - GTGGTGCGCTTATAGCTAGGTGTTGGTACCTTCATGARGGTCACCARACTGCTGCATTTA - 28080
-vy YR L *» L 6V G T FMEKTVTETLTLHL
- W Cc&ay S * VLV P S * RS PNCCTI *
- ¢ AL I ARCWW Y L HEEGHOTAA ATFR

28081 - GAGACGTACTTGTTGTTTTARATAAACGAACARATTAAAATGTCTGATAATGGACCCCAR ~ 28140
-E T Y L L F * I ¥ E QI KM S DING P Q
- RRTCCTVFE K * T DNJZ XTULZ KTCTILTIMTZDP N
- DV L V VL NI KTZRTHN* NV * * W 7 P I

28141 - TCARACCAACGTAGTGCCCCCCGCATTACATTTGETGEACCCACAGATTCAACTGACAAT ~ 28200
-$ N QR S A PRI TF GG P TDSTDN
- QT NV VPPALUETLUVD?P?QI QLTI
- K P T * C PP HY I WWTHZRTFEFN > Q *

28201 - AACCAGAATGGAGGACGCAATGGGGCAAGGCCAMAACAGCGCCGACCCCAAGGTTTACCC — 28260
-N 0 N G G R NG AR PIKG QR RTI RTPOQG L P
- T R M EDOAMG® OGQNSATDTPIEKV Y P
- P EWU RTOWSG XK AEKT®RAZPTPRTF T Q

28261 - AATAATACTGCETCTTGGTTCACAGCTCTCACTCAGCATGGCARGGAGGAACTTAGATTC ~ 28320
-N N T A S WU FTATILTOQUHOGE XKTETETLRTFT
- I T L R L G S QL 8L S M AR RTERDNTLTDS
- + Yy ¢V L V E S S H S A WG G T * I P

28321 - CCTCGAGGCCACGGCGTTCCAATCAACACCAATAGTGGTCCAGATGACCARATTGGCTAC - 28380
-P RGO GGV P INTNSZSTGTPDDOQTI 6 Y
- L EA RDBL F QS TP I VVQMTEHKTLHAT
- S R P GRS NOUHEOQ™* WS R * P NWTILTL

28381 ~ TACCGAAGAGCTACCCGACGAGTTCGTGGTGGTGACGGCARRATGARAGAGCTCAGCCCC — 26440
-Y R R A TRRV R G GDGIE KMETETLS P
- 7T E E L P DETFV VVTAZEKT* K S S A P
- P X S Y P T S S W W >* R QNEZRAQQTPQ

28441 - AGATGGTACTTCTATTACCTAGGAACTGGCCCAGARGCTTCACTTCCCTACGGCGCTARC ~ 28500
-R W Y ¥ Y Y L G T G PEGASILZP Y G A N
- bpeT S I T * EL A QKILHTF®PTATLT
- MV L L L PR MNWPRSFTSILZRZR™*Q

28501 - BAAGAAGGCATCGTATGGGTTGCAACTGAGGGAGCCTTGAATACACCCAARGACCACATT ~ 28560

K EG I VWUV ATZEGHATLINTEKDHI

K K A § Y 6 L 0 L R E P * I H P K T T L

R R H R M G C N * 6 & L E Y T Q0 R P H W
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28561 - GGCACCCGCAATCCTAATAACAATGCTGCCACCGTGCTACAACTTCCTCAAGGAACARCA ~ 28620
-G T R N P NNNAATV L QL P QG TT
- AP A I L I TMUL P P C YNV F L X E Q H
- £ 0 5 ~ *~ 0 C C H R AT T 8 § R N N I

28621 -~ TTGCCARAAGGCTTCTACGCAGAGGGAAGCAGAGGCGGCAGTCALGCCTCTTCTCGCTCS ~ 28630
-L P K GFYAEGS RG G S O A S S R S
- C Q K A S5 T Q RE A2 A AV K P L L A P
- A K R L L R R G K QR R QS5 35 L F s L L

28681 - TCATCACGTAGTCGCGGTAATTCAAGAAATTCARCTCCTGGCAGCAGTAGGGEARATTCT ~ 28740
-5 § R 8§ RGN S RN S T P G S S K G N 8
- B HVVAVIOQETIOLLA-AVGE I L
- r T s R * F XK K F NS VWQQ * G K F 8

28741 - CCTGCTCGAATGGCTAGCGGAGGTGGTGAAACTGCCCTCGCGCTATTGCTGCTAGACAGA ~ 28800
-P AR M A S CGC GG GE T A L A L L L L DR
- L L E W L A E V V K L P 8 R Y C C * T D
- ¢ s ¥ & * R R W * NCUPZRWATILIWUBMA AR I

28801 - TTGRACCAGCITGAGAGCAAAGTTTCIGGTARACGCCAACARCARCARGGCCARACTGTC - 28860
-L N QO L E S KV § G K ¢ Qg Q¢ ¢ 0 G Q T V
- * T § L R A K F L V KA NNNI KA AIK L S
- Ep A E Q S§ F W > R P T T T R P N C H

28861 - ACTAAGRAATCTGCTGCTGAGGCATCTAAARAGCCTCGCCAAARACGTACTGCCACAARA — 28520
-T K K § A2 A E A S K KPR QKU RT AT K
- L R N L L L R H L K S L A KN V L P Qg N
- * g I ¢CC * G I * KA S P KT Y CHEKT

28921 - CAGTACAACGTCACTCAAGCATTTGGGAGACGTGGTCCAGAACAAACCCARGGARATTTC ~ 26980
-Q Y NV T ¢ A F G R RGP E QT ¢ G N F
- 8 T T 5 L K H L G Db VV Q N K P K E I 5
- vV ¢ R H 8 s I W E I W S R T NP R K F R

28981 - GGGGACCAAGACCTAATCAGACAAGGAACTGATTACAAACATTGGCCCCARAATTGECACRA ~ 29040
-6 D O DL I R OQ GT DY K HWP Q I AR O
- ¢ T K T * 8 D K E L I T™ NI GG R K L H N
- G P R P N QT RN *~ L ©Q T L A A N C T I

29041 - TITGCTCCRAGTGCCTCTGCATTCTTTGGAATGTCACGCATTGGCATGGAAGTCACACCT ~ 2910¢
- A P 8 A 5 A F F G M S R I G ME V T P
- L L. o Vv P L B S L ECHAILAWI K S H L
- ¢c 8 K ¢ L ¢ 1 L W NV T HWHG S H T F

29101 - TCGGGAACATGGCTGACTTATCATGGAGCCATTAARTTGGATGACARRGATCCACARTTC ~ 293160
-5 66 T wW L T Y H G A I X L D D K D P @Q F
- R E H G* L I M E P L N WM T K I H N S
- G NMADIL S WS H * I G * O R S T I ¢

29161 - ARAGACAACGTCATACTGCTGAACAAGCACATTGACGCATACAARACATTCCCACCRACA - 29220
-K D NV I L L NX HIDAYX T F P PT
- KT T s ¥y < T s T L T HT XK H & H Q@ @Q
- R ¢ R 3 7 A E QO A H * R I 0 N I P T N R

29221 ~ GAGCCTAAAAAGGACAAAAAGAARAAGACTGATGRAGCTCAGCCTTTGCCGCAGAGACAR — 26280
-E P K KD K K XK K T™DE-AQ P L P Q R Q
- S L K R T KR KR I M X L 8 L C R R D K
~ A * K 6 Q K E K D * * § § AR F A A E T K

29281 - AAGAAGCAGCCCACTGIGACICTTCTTCCTGCGGCTGACATGGATGATTTCTCCAGRCAR ~ 29340
-K K ¢ p T VTLILPAADMMMTDDDT F S R Q
- R § 5 p L * L F F L RL T WMI S P D N
- E A A HCD S S S C G * H G * F L @g T T

29341 ~ CTTCARRATTCCATGAGTGGAGCTTCTGCTGATTCAACTCAGGCATAANCACTCATGATG ~ 29400
-L ¢ N S M S G A2 8 A DS T QA * T L MM
- F XK I P *»V E L L L I 0 L R HEKHR § * =+
- S K F H E WS F¥F C* F N S G I N T HDTD
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29401 - ACCACACAAGGCAGATGGGCTATGTARACGTTTTCGCAATTCCETTTACGATACATAGTIC ~ 29460
-T T ¢ 6 R W A M * T F 8§ Q0 F R L R Y I ¥
- P H K A D GIL CX R FIRNZS VY D T * 3
- H TZROQMCGY VNV FAI PF T I H S L
2946l - TACTCTTGIGCAGAATGAATTCTCGTAACTRAACAGCACRAAGTAGGTTTAGTTAACTTTA ~ 29520
-Y $ C A E * I L V T K Q H K *» Vv *» L T L
- T L v g N E F § * L N S T S R F 8§ * 1 *
- L L.¢R MNGS RN *T A OV GG L V N F N
29521 - ATCTCACATAGCAATCTTTAATCAATGTGTAACATTAGGGAGGACTTGAAAGAGCCACCA ~ 29580
-1 S H 8§ N L * S M C NI R E D L K E P P
- 8§ B I A I P N Q@ C V TIL G R T * K S H H
- L T * ¢ 8L I NV ¥ H * G GUL EURU AT T
29581 -~ CATTTTCATCGAGGCCACGCGGAGTACGATCGAGGGTACAGTGAATAATGCTAGCGAGAG ~ 29640
-H F E R 6&6HAEY D RGY §E * C * ¢ E
- I ¥ I EA TR S T I L G T V NN AR E §
- F 8 S R P XK GV R S RV QO * I M L G R A
28641 ~ CTGCCTATATGGAAGAGCCCTAATGTGTARRATTAATTTTAGTAGTGCTATCCCCATGTG ~ 29700
-L P I W K S P NV * N> F * * ¢ Y P H V
- ¢ L Y G RALMCEKTIWNIES S A I P M *
- A'Y M E E P *CV KL I L V VL § P C D
29701 - ATTTTARTAGCTTCTTAGGAGAATCGACRARARARAAAALAAA - 28742
-I 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 N 8 F L 6 E * Qg K K K K X

FIG. 11 Con’t
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1 - TTTTPTTTTTTTTTTGTCATTCTCCTAAGAAGCTATTARAATCACATGGGGATAGCACTA ~ 60
-F F F FFV I LL®RSY * N HMTGTI B L
- F F FF LS TF S *EATIZI KTITTWG * H Y
- P F F F CH S P K KL L K S H G DS T T
61 - CTARAATTAATTTTACACATTAGGGCTCTTCCATATAGGCAGCTCTCCCTAGCATTATTC — 120

-L K L I L BEI RATLUPZYU RU QLS L A L F
- % N * P Y T L G L F H I G S S P * H Y 8
- X I NF T H * 6 S S I * A AL P S I I H

121 - ACTGTACCCTCGATCGTACTCCGCGTGGCCTCGATGARAATGTGGTGGCTCTTTCAAGTC ~ 180
-T VvV P S I VLRV AEZSMEIKUMTUWWILF Qg V
- L Y P RS Y SAWEPR* KCGOG S F K S
- ¢ T L DRTPRGTILDENVYVVYVYATLS S P

181 - CTCCCTAATGTTACACATTGATTAARGATTGCTATGTGAGATTAAAGTTAACTAARCCTA - 240
-L P NV T H* L KIAMT* D * 8§ * L N L
- $ L M L H I D * R L L CETIKVDN* T Y
- P * C T I KD CY VRUILIEKTULTTIEKTET

241 - CTTGTGCTGTTTAGTTACGAGAATTCATTCTGCACAAGAGTAGACTATGTATCGTARACG ~ 300
-L V L F 8 E NS F C TRV D Y V § * T
- L ¢ ¢ L VvV T ®RTIUHSAGOGOQE™* T MY R K R
- ¢ AV * L RETFTI L EHEEGSURTILTCTIUV NG

301 - GAATTGCGARAACGTTTACATAGCCCATCTGCCTTGTGTGGTCATCATGAGTGTTTATGC ~ 360
-E L R K R L H S P S A L C G HHEC C L C
- N CE NV Y I A HL P CUV V I M SV Y 2
- I A KT PFP T * P I CL VWS S * V F M P

361 - CTGAGTTGAATCAGCAGAAGCTCCACTCATGGAATTTTGAAGTTGTCTGGAGARATCATC ~ 420
-L § * I 8§ RS S TH G I L KL S G E I I
- * V E S AEAUPTLMETF* 5§ C L E K S §
- E L N Q 0 KL H S W NTFEUV V W RN H P

421 - CATGTCRAGCCGCAGGAAGAAGAGTCACAGTGGGCTGCTTCTTTTGTCTCTGCGGCARRGG ~ 480
-®H V $ R R K K S H S G 1L L IL L S L R O R
- M $ A AGRURV TV G CFFCLCGE K G
- ¢ O P OEZEESOQWAR® ATST FUV S A BAZKA

481 - CTGAGCTTCATCAGTCTTTTTCTTTTTGTCCTTTTTAGGCTCTGTTGGTEGEAATGTTTT ~ 540
-L $S F I S L FLFVLFRUILCUWWWECF
- * A, §$ S VF F F LS TF UL G SV G G NV L
- E L H QO § P S FCPF * 2 L L V G MF C

541 - GTATGCGTCAATGTGCTTGTTCAGCAGTATGACGTTIGTCTTIGAATTGTGGATCTTTGIC ~ 600
-V ¢C VNV LV QOQYDVVGEFEETLWTIFV
- YA S M CL F S SMTULSTILUNTZGCGS L S
- M R Q CA C S AUV * R CUL * I VvV DL C H

601 ~ ATCCAATTTAATGGCTCCATGATAAGTCAGCCATGTTCCCGRAGGTGTGACTTCCATGCC ~ 660
-I 0 F NG S ¥ I SQPCS ST ERTCTDT FHA
- S N L M A P * * V S HV PEGUV T S M P
- P I * W L H D K S A MF P X V * L P C O

661 - AATGCGTGACATTCCAAAGAATGCAGAGGCACTTGGAGCAARTTGTGCAATTTGCGGCCA ~ 720
- A * HS K E CRG GTW S KDL CUN L R P
- M R D I P K NUAEA ATLGH AUNTZCA ATITCSG O
- ¢V T F QZRUMORUHELET QOTIUVOQTFS ADAN

721 - ATGTTTGTAARTCAGTTCCTTGTCTGATTAGGTCTTGGTCCCCGARATTTCCTTGGETTTG ~ 780
-M F V I § S L § D * VvV L V PETI S L G L
- ¢ 1 * & v P CULIURISUW®WSUPE KT FUPTWUV C
- V¢ NQ F L V * L 6L GPZRUNTFULGCTF V

781 - TTCTGGACCACGTCTCCCARATGCTTGAGTGACGTTGTACTGT TTTGTGGCAGTACGTTT - 840
-F W T T S P K C L S DUV VILFTCGCGSTF
- S 6 PR L PN A*VV TILYCTFV AV R F
- L D HYV S QOMTULET®*RCTV L WOQTY V F

L
C

TA
Y
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GGCGAGGCTTTTTAGATGCCTCAGCAGCAGATTTCTTAGTGACAGTTTGGCCT?GTTG ~ 800
A R L F R CL S S R F L § D S L AL L
- W R 6 F L DA S AADFL V TV WUPCC
- G E A F * M P Q9 ¢ I S * * g F G L V V
8901 - TTGTTGGCCTTTACCAGRAACTTTGCTCTCAAGCTGGETTCAATCTGTCTAGCAGCARTAG ~ 860
~-L L A F T RN F AL E KLV QO SV * 0 Qg *
- C W P L P E T L L S S W F N L 8 S5 8§ N S
- VvV 6 L Y Q0 KL CS QA G S I CL A A I A
961 - CGCGAGGGCAGTTTCACCACCTCCGCTAGCCATTCGAGCAGGAGARTTTCCCCTACTGCT ~ 1020
-R E 6 8§ F T T 3 A S E S S RURI S8 P T A
- A R A YV 8§ P P P L A I R A GEVF TP L L L
- R & Q F E H LR * PFEOQZ EWDNT EU®PYCC
1021 - GCCAGGAGTTGAATTTCTTGAATTACCGCGACTACGTGATGAGGAGCGAGRAAGAGGCTTG ~ 1080
~-A R S * I & * I T AR T T * * G A R R G L
- P 6V E F L £E L P R L R DUEUJEURTEE A *
L N Y R DY V M R $ E K R L D
COTCTGCCTAGAAGCCT TTTGGCAATGT TCTTCCTTGAGGARG ~ 114
7 C vV EAF W Q C C § L R K
- L P P L L P2 $ & * K P F G N V V P * G 8
- C R L C F P L R R 8§ L L A M L F L E E V
1141 - TTGTAGCACGGTGGECAGCATTGTT GGATTGCGGETGCCARTGTGGTCTTTGGGTGT ~ 1200
-L * B 8 G S IV I 2B ¢ A NV V F G C
- ¢ 8§ 7V A AL L L G L RV P MW S L G V
- YV A R W Q HCVY *» D C G C QO C G L W VY
1201 - ATTCAAGGCTCCCTCAGTTGCAACCCATACGATGCCTTCTTTGTTAGCGCCGTAGGGARG ~ 1260
-1 0 6 8 L § C N P Y DA F F V S AV G K
- F K A P 8 V E T H ™M P § L L A P * G §
¢ L ¢ P I R C L L ¢ * R R R E V¥
TGGGCCAGTTCCTAGGTAATAGRAGTACCATCTGGGGCTGAGCTCTTTCAT ~ 1320
W A 5 § * VvV I E VvV P S G A E L F H
- E A S G P V P R * * K Y KL G L 8§ 35 F I
- K L L G ¢ F L G N IR S T I WG * a L S P
1321 -~ TTTGCCGTCACCACCACGAACTIGTCGGGTAGCTCTTCSGTAGTAGCCAATTTGGTCATC ~ 1360
-F AV T T T N S 8 G 5 8 8 V V A N L V I
- I, P $ P P R TURURUV AL R* * P I W &8 8
- C R H H HEULV G * L F 6 S S Q F G H L
1381 ~ TGGACCACTATTGGTGTTGATTGCAACGCCCTGGCCTCEAGGGRATCTAAGTTCCTCCTT ~ 1440
-W T T I G V D W N AL A S R E S K F L L
-~ G P L L VL I G T P WP ZRGUNIL S § & L
- D H Y W C * L ER P G L E G I * VvV P P C
1441 - GCCATGCTGAGTGASAGCTGTGRACCAAGACGCCAGTATTATTGGGTAAACCTTEGEGTCG ~ 1500
-A M L § B § CE P RRS I I G * T L G S
~ P C * V R A V N ¢ DAV L L 6 XK P W G R
- H A E * E L * T XK T QY Y WV NILGV G
1501 ~ GCGCTGTTTTGGCCTTGCCCCATTGCGTCCTCCATTCTGGETTATTGTCAGTTGARICTGT ~ 1560
-A L F W P C P I B S & I L V I V & * I C
- R C P G L A P L RPUP WL L 8§V E 8V
- AV L A L P H CUV L E S G Y C QL N L W
1561 -~ GGGETCCACCARATGTAATGCGGGGGGCACTACGTTGGTTTGATTGGGGTCCATTATCAGR ~ 1620
-6 8§ T K ¢ N A G G T TIUL V * L G S I I R
- G P P N VMR GATLU RWT F D WG P L S D
- VvV H g M * C G 6 H YV S L I ¢V E Y QT
1621 - CATTTTAATTTGTTCGTTTAT T TAABACAACARGTACGTCTCTARATGCAGCAGTTTGGT ~ 1680
~-H F N L F V Y L K Q QV KL * M 0 Q0 F G
- I L I ¢ & F I ¥ N N K Y V § K C S 8§ L V
- F * PV R L F KT T™ &8 T S$ L & A A V W *
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1681 - GACCTTCATGAAGGTACCAACACCTAGCTATAAGCGCACCACCAGCTGGATCTTGACAGT - 1740
-p L BHE G TN T * L * A E K @ L DL D S5
- T ¥ M K V P T P S Y K R T T S W I L TV
- P § * R Y Q H L A I 8 AP PACG S * Q0 L
1741 - TGATAGTAACATTAGGTGTGCATGTTTGAACCATAGTSTGCCATCTATGARAAGGTARAA — 1800
- % % ¥ 3 * Yy C M F E P * C A I Y E K V K
- D § ¥N I RCA C L NH S VP S5 M KR * N
- 1 v T L ¢V H WV *» T I v ¢ H L * K G K T
1801 - CCTTTCCTAGAGCACARAGCCAAGCAGTGCTATAAGTATTACCCCTAGTGTTGTACCTTA ~ 1860
-P F L BEHKXKAIKOQCYKY Y P * C C T L
- L § * § T K P S S A I s I TP S5V V P Y
- F P R A QS AV L * VvV L P LV L Y L T
1861 =~ CRAGGATCTTCRAGCACATGAGGTTTATTAGATGCACAGCGCTGTACTACAGTGCATATG - 1920
- ¢ s §s s T * &L L DA QRCT T V H M
- K b L ¢ A HE VY *MHES AV L Q C I C
- R I F K H M R F I R T A L Y Y § A Y A
AACTGCATAGAGARATACARGTCARRACARTCGAGAAGTTTCATGTTCGTTTAGACTTTG ~ 1980
L B R E I ¢ V K T M R F M FV * T L
- N ¢ I & K Y K S K g * EV s C SsS F R L W
- T A * R N T § @ N N E XK F H V R L B F G
1981 - GTACAAGGTTCTTCTAGATCCTGGATTTCEAGTGAAARCCARAATATARTARGCATTATT ~ 2040
-V ¢ 6 8§ 8 R S W I 8§ 5§ &5 NN TI © 5 1 I
- Y K vV L - D P G F R V KT K I * * A L L
- T R F F * I L D ¥ E * K P K Y N K H ¥ ~
7041 - ARAACAAGGAATACCAGARAGGCTARAAAGCACAAATAGAAGTCARTTARAGTGAGCTCA - 2100
-K T R N $ R KA K K H K * K s I K Vv s 8§
- XK 9 6 I A B R L K S§ T HNIR S Q L K * A H
- N K E * Q K ¢ *¥ KA @ I EV N * 8§ E L I
2101 - TTCATTCTGTCTTTCTCTTARTGGTGAAGCAAAGTATTARAARTACTAGRGCAGCARCAA ~ 2160
-F® I L 8 F 8§ * W * 8§ KV L K I L E Q¢ Q Q

&

C
G

=

Ne)

N

P
Pt

OO

- 8 F C L S L N G E A K Y * K Y *# 5§ 5 N N
- 4 s v F L » MV K Qg S I KN T RAAT M

2161 - TGAGAAAAAGTGGCGAGTAGAGCTCTTGTTGAACCTCCTCTTGTCTGATGAAARGTTITG ~ 2220
-% §F K vV A S R A LV EPPL V * * K V L
- £ K K WR V E L L L ¥ L L L s D E K F W
- R K $ ¢ E *~ 5 s ¢ *T s s C L MK & F G

2221 - GTGARRCTGATCTTGCACGCAGCTGATAGGTATGTCGAGTACCGTCAGCACAAGCARAAG — 2280
-V X L I L H A A DURY VEY R QO H K O K
- * ¥ * 8 ¢ T Q L I 6 M 38 5 TV 8 T § K S
- E T pLAURS * * ¥V C RV P S A Q A K &

2281 ~ CARAGTGTGETGCTAGTGCAAGTTAGTGCARATTTATTGTCAGCAAGAGGGTGRARATGGTG ~ 2340
-0 8§ V C * C XK L Vo I Y CQ Qg E G E MV
- K vV ¢ A SAS * CKFI1I Vs XK RV K @W*
- K ¢ v L Vv g v §$ A N L L 8 A R G * N G L

2341 - AATTGCCCTCGTATGTTCCTGATGGGCAAGGTTCTTT TAGTAGTACAGTCGTACCTCTRA ~ 2400
-N¥N ¢C P R M FL MG K VL L VV QS Y L *
- I A L VvV CS§ * W A RTFF * * Y 8 R T § N
- L P 3 YV P D GQGS ¥ S STV V P LT

2401 - CACACTCCTGATAGTGATATAGCTCGCAAGATGTAARATACARTCARTGTCAGGAAGAGRA ~ 24560
-H T P D S HP I A E KM * I ¢ S M S§ G R E
- T L L I v I * L A R C K Y N Q C QO E E N
- E § * # *» Yy § § 9 DV N T I NV RE K R I

2461 - TARTTTTCATGTTCGTTTTATGGATRATCTAACTCCATAGGTTCTTCATCATCTAACTCC ~ 2520
-% F 35 C 8 P Y G ¥ § N & I G S5 85 8§ § N 5
- N F H VR FMUDUN¥ L T?P* VvV L HHIL TP
- I ¥ M F VL W I I * L HERVF F I I * L R
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2521 - GAATAATTCTTCTTAGTTAGAGGCTTAARATAATTGTICTCACTATTGRACTTATTATAACG ~ 2530
-E * ¥ ¥ L VR G L N N C L T I EL I I T
- N N $ 5 * L E A * I I V § L L N L L * R
- I I .85 * R L K * L 8§ HY * T Y Y N V

2581 - TCAAGATTCCAAATAGCAATCCTGAAACTCITCATAATGATAATCARTATCTCIGCTATT - 2640
-% R F QI A I L KV L I M I I N I § 2 I
- Q¢ bsS X * @ s * K §$ & * * » g I S8 L L L
- K I P N S NP E S P HNDUNQQY L C Y C

2641 =~ GTAACCTGGRAGTCRACAAGATGAAACATCTGTTGTCACTTACTGTACTAGCARAGCAAT - 2700
-V T W K & T R * N I T CHUL L Y * ¢g S N
-~ * P G 5 Q Q D E T 8 V V. T Y CT S K A I
- N L EV N K MM KH L L S L TV L A K QY

2701 - ATTGTCGTTGCTACCGGCGTGGTCTGTATTTAATTTATAGTTTCCARTACGGTAGCGETT ~ 2760
-1 v v AT s vVVCcI > F I VS NTV AV
- L §$ L L P A W S5V FNL ~ F P I R * R L
- C R CY RRGL Y L I Y S F QY G 8§ 6 C

2761 - GTATGCAGCAARACCTGAATCAGTGCCTACACGCTGCGACGCTCCTAATTTGTAATAAGA ~- 2820
-v ¢ 8 ¥x 71T *I s A Y T L R R S5 * F V I R
- Y A A K PE SV P TRCDAZP?NL * * E
- M 2 ¢ N L N Qg C L H A AT L L I T N K K

2821 - AAGCGTTCGTGATIGTAGCCACAGTGATCTCTITTTGCCAGCGTCCTTAATGTCACAGCGCCC ~ 2880
-XK R S$§ * C S H $ DL F W Q V L B V T 4a P
- $ vV R D VATV I S F R S L M S O R P
- AF VM *PQg * S L L & 6 P * CH S A L

2881 ~ TAGGCGAGTGTCCCGGCCATTCGCAAGTGACCACGAATGATCACAGCACCAATGACAAGTTC — 2940
-* G vV $ ¢ #H 8 ¢ v T T N D H S5 T N D K F
- R B C P A I R K * P RM I T a P M T S5 8
- G $ vV R P F A S D HE * S Q0 H ¢ * 0 V H

2941 - ACTTTCCATGAGCGGTCTGGTCACRATTGTCCCCCGGAGAGGCACATTGAGAAGRATGTT — 3000
-~-T F HE R S G HNOC P P ERUHI E K NV
- L s M s G L v T I vV P RRG T L K R M F
- rFr p * A V W $ 0 L & P G E A H * E E C L

3001 - TGTTTCTGGGTTGAATGACCACATTGAGCGGGTACGAGCARACAGCCTGARGGAAGCARC ~ 3060
-C F WV E * P H *x A G T S K QO P E G S N
- vV $ ¢ L N D H I E RV RAN S L K E AT
- F L ¢ *M¥MTTIL S GY E QT A * R K Q R

3061 - GAAGTAGCTAAGCCACATCAAGCCTACAATACAAGCCATTGCAATCGCAATCCCGCCAGT - 3120
-E vV A K P H Q &2 Y N T S H C N R N P A S
- K * L § H I K P? T I © A I A I A I P PV
- s s *aA T §8§ s L 0 Y K P L Qg S O 5 R @ 8

3121 - CACCCAATTEATTCTGTAGACAACAGCAAGCACAAARACAAGCAAGTGTTACTGGCCACAA - 3180
- P I N S8 VvV DN S KUH®EKT S KUY W P Q
- T g L 1 L. ~~T1v T AR S T K Q A 53 V T G H K
- P N *F CRDQQ QA QNI KQQV L L A TR

3181 - GAGCCAGAGGAAAACAAGCTTTATTATGTACAAAAACCTGTTCCGATTAGRATAGGCARR ~ 3240
-® P E E N K L Y Y VvV Q K P V P I R I G K
- S Q0 KK T S ¢ I M Y X N L F R L E * A N
- A R G K QA L L C T K T C S D * K R Q I

3241 -~ TTGTAGTARCATAATCCAGGCTAGGAATAGGRAACCTATTACTAGGTTCCATTGTTCCAG - 3300
-L * * H N P G * E * E T Y Y * V P L F Q
- ¢ s ¥ 1 I ¢ AR NI R X P I TRV F HC S R
- v v T * § R L 66 I G N L L L G 5 I V P G

3301 - GAGTTGTTTAAGCTCCTCAACGGTARTAGTACCGTTGTCTGCCATGATAAGCAATGTTAR ~ 3360
-E L F K L L NG N § T V V C H D K Q C *
- 5 ¢ L s s s T v 1 v P L 35S A M I S5 N VK
- v v * A2 P g R * * Y R C L P * * A M L K
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3361 -~ AGTTCCAARCAGRATAATAATARTAGTTAGTTCGTTTAGACCAGAAGATCAGGAACTCLCT - 3420
-5 & K g N NN NS *F V *» T RR S G T P
- ¥V P N R I I I I VvV 38 3 F R P E D QU E L L
- F o T E *» = * » L VvV R L D Q K I R N S F
3421 - TCAGAAGAGTTCAGATTTTTARCACGCGAGTAGACGTARACCGTTGGTTTTACTAAACTC - 3480
-$ £EE F R F L T RE *»T? *» TV G F T K L
- Q K §s s p F * F A S RZRIKUP L V L L N S
- R RV ¢ I F N TR VDV NZRWF Y * T H
3481 - ACGTTAACAATATTGCAGCAGTACGCACRCRATCGAAGCGCAGTAAGGATGGCTAGTGTG - 3540
-T L T I L 0 Q Y A H NI R S A V R MA SV
- R * § Y C 8§ & T H T I EA AW * G W L V *
- vV N N I A AV R T Q S KR S KD G * C D
3541 - ACTAGCAAGAATACCACGAAAGCAAGARAAAGEAGTACGCTATTAACTATTARCGTACCT - 3600
-7T §8 K N T T K A RKIRS T L L T I N VP
- L AR I P R K Q E K E V R Y * L L T Y L
- * 9 B Y B E § K K K X Y A I N Y * R T C
3601 - GTTTCTTCCGAAACGAATGAGTACATAAGTTCGTACTCACTTTCITGTGCTTACAAAGGC ~ 36560
-V § § E TN E Y I § 858 Y S L S CAY K G
- F L P K R M s T * VvV RTHVF L VL T K A
- F F R NE* V HKFVY L» TFILCUL QR H
5661 ~ ACGCTAGTAGTCGTCGTCGGCTCATCATARATTGGATCCATTGCTGGATTAGCRACTCCT ~ 3720
-7T L VvV v v v 66 & s *» I 65 I A G L A TP
- R * * 5§ 8§ § AH H K LD PUL L D * Q L L
- A S S RRPRUDL I I NW I ECWI S N S *
3721 -~ GRAGAGCCGTCGATTGTGTGTATTTGCACATTCGGTGGGTCTTTAACAAGCTTGTTAAAG ~ 3780
-E £ P 35 I v C I CT F GG S L T S L L K
- K §$ R R L CVFAHRSYV GL *» Q0 A C * R
- R AV D CV Y L H I RWUV F NI KTILV KD
37681 - ATGAAGAATGTAGCATTTTCAATACCAGTGTCIGTAGTRATTTGTGTAGACTCAAGCTGS
-M K NV A P 8§ I PV S§$ ¥V V I CV D S S§ W
- % R M * H F @ Y ¢ C L * *» F V *x T Qg A G
- E E C S$ I Fr N TS5V CSsS KL CRILIZKTLV
3841 -~ TAGTAAACTTCGGTGAAATAGCCATGTACAACGACATAGTCTTTRACACCTGAGTGCCTA ~ 3900
- % % T 5§ YV K * ¢ C ¥ T T *» S5 L T P E C L
- & KL R * N S H V D RH S L * H L § A Y
- vV N F G E I A MY ND I V FNT * V P I
3901 - TCCTCAGAATAACCACCAATTTGGTAGTCTTCTITTGAGTITTTGGTGTTGARATGCCGTCA ~ 2960
-8 §$ E * P P I W * 5 8 L 8§ F GV E M P &
- P QN N B QF &S5 L L *V L VL K CZRH
- L R I T 7T N L VvV V F F EF W CZ * N AVT
3961 - CCTTCAGTAACGACAATTGTATCTGTGACACTGTTATATIGGTATACAGTAGTCATAGTTA ~ 4020
-P S VT T IV SV TLL Y GGIQQ * § * L
- L 2 * R QL Y L * & CY MV Y 8§ & H S X
- F §$S N pNCTI CODTTV I WYy I v V 1 VM
4021 - TGTGTGTGCCAGCABACAARGTAGTTGGCATCATARAGTARTGGETTCTTGGATTTGCAC ~ 4080
-C VvV ¢C 9 ¢ T K * L A S$§ * &§ NG F L D L H
- V.2 A 8 X 0 5 8§ W HHKV MG S W I CT
- c vV P AN K V V E I I K * WV L G F A L
4081 ~ TTCCAACARAGCCAACATCTCATARATAATTCTACATGCGTTGATGCATTGTAGAARATAT ~ 4140
-F ¢ ¢ §$ ¢ H L I I L H A L M H C R K Y
- 8 N K AN I 5§ * * ©» Y M R * C I V E N I
- P T XK P T S H NN ST CV DAL * K I Y
4141 - ATCAAGGCATAGAGGTACAARRATTGCGCCTCCTTACCTGCAGCGACARGCAARAGATGT ~ 4200
-7 K A ~ R Y K N CA 3 L P A A T 5 K K C
- § R B R G T K I A ? P Y L Q R Q A K DV
- g 6 I BV ¢ KL R L L T C S5 2 K Q K M *
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4201 - GAATAGATGGTAACAARTAGCAGCAGTAAATTIGCARATGARCTGGARGCCCTTATARAGG - 4260
-% * M V T N S S 8 XK L g M N W XK P L * R
- N R W * 0 I AR AV N CEK * T G S P Y K G
- I D G N K * 0 0 * I ANZETULESZSZTL I K G

4261 - GCTRAGCTGCCATCTTTTATTGAGCGCAATTATTTTGGTAGCGCTCTGARARACAGCEAGA — 4320
-2 8§ ¢ H L L L $A I I L V B L * KTAR
- L A A I F Y * & L P W * R S E K Q0 Q E
- % I, P 8 F I ERNJUYF G S A L KN S K K

4321 - RATGCAACGCCAATAACARGCCETCCGAARGGGAGTGAGGCTTGTAGCGGTATCGTTGCT ~ 4380
-N A T P I T S H P K G S8 E A C S8 G I V A
- M 0 R Q * §00A I R XK 6V R L V AV S L L
- ¢ N A NNIEKU®P?SFERES™*GIL*RYZRTCSC

4381 - GTAGCATGAACAGTACTTGCAGGAGAAGCATTGSICAATTTTTACTGGCTGTGCAGTARTT ~ 4440
-V A * T V L A G E AL S I F T G CBA V I
- * H BE QY L QL KHCOT FPFTILILAVY QO * L
~ s M N S TCURU RS IV NTFTYWTIL C 8§ N ¥+

4441 - GATCCARGAGTAAARAATCTCATAAACAARTCCATAARGTTCGTTTATGTGTAATGTAATT ~ 4500
- P R V KN L I N XK 8 I 8 S F M C NV I
- 1T ¢ E *» K I 8§ * T N P * V R L C V M * F
- 8§ K § K XK $ H K 0 I H K ¥ V Y V * ¢ N L

4501 - TGACACCCTTCAGRRCTGGCTCAGAGTCATCCTCATCARACTTGCAGCAAGAACCACARG ~ 4560
-% g p * E L A D S H PH OQTOCS KN HB K
- D T L N W L, R V I L T K L A AU RT T R
- T P L R T G S E S S S S NILQQTZETZPSOQTE

4561 - AGCATGCACCCTTGAGGCAACTGCAACAACTAGTCATGCAACARAGCAAGATTGTARCCA ~ 4620
-S M H P * 6 N C NN * 85 C NI KU AZRTIL * P
- A ¢ T L E A T AT T S B ATZ XK QDO C N H
- H A P L R DL QO QUL VM QO QS K I VTHN

4621 - TGACGATGGCAATTAGTCCAGCAATGAAGCCGAGCCARACATACCAAGGCCATTTARTAT ~ 4630
-*% R W O L V Q 0 * S R A K H T K A I * ¥
- DD G N * S8 S N A E P N I P R P F N I
- T M A I S P A MK P S QT Y Q G H L I ¥

4681 -~ ATTGCTCATATTTTCCCAATTCTTGAAGGTCAATGAGTGATTCATTTAAATTTTTAGCGA ~ 4740
-I A H I F P I L E G @ * V I H 1L N F * R
- L L I F S Q F L XV NE* F I * I £ S D
- ¢ S Y FP NS * R S M S DS F KF L AT

4741 - CCTCATTGAGGCGGTCAATTTCTT T TTGARTGTTGACGACAGARGCSTTARTGCCTGARE — 4800
- P H * ¢ G ¢ F L FE C* R Q KU R * C L K

L&

74

&3]

- L I E A Y N F F L NV DDIRZSV NA * N
- s L R R3S I 8 F ** MM 5L T TZEAULMUPE M
4801 - TGTCGCCARGATCARCATCTGGTGATGTATGATITTTGAAGTACTTGTCCAGCTCTITCTT ~ 4860
-C R @ D ¢ H L VMY DF » § T C P A L L
- ¥V A K I ¥ I w*C M I F EV LV QL FF
- s P R S ™S8 GG DV * ® L K YL 8§ 8 8 8 1L
4861 - TGRATGAGTCAARGCTCAGGTTGCAGAGGATCATARACTGTGTTGTTAATGATGCCRATAR ~ 4920
-* M $ ¢ A ¢ V A E D H K L C C * * C Q0 *
- E *# VvV XK L, R L § R I I N CV V N D A N N
- NE $ S 3 ¢ CR G S 7T VL L MM P IT
4921 - CGACATCACAATTTCCTGAGACAAATGTATTGTCTGTAGTAATTATITGCTGGAGARAAGA ~ 4980
R H H N FIL ROMKKY CL * * L F V E X R
- DI T I & +* D K C I Vv C S N Y L W R K E
- T § ¢ ¢ P E T N V L § V V I I €C G E K K
4981 -~ AGTTCCTCTGTGTAATRAACCAAGRAGTGCCCATTAAACACAAAARCACCTTICACGAGGGA - 5040
-5 85 s v * * T K K C H * T Q K H L H E G
- v P L C N K P R S A I K HEKUN T F T R E
- ¥ L C vV I N Q E V P L N T K T P & R G K
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5041 -~ AGTATGCTTTGCCTTCATGACAARTTGCTGGCGCTGTGETGAAGTTCCTCTCCTEGGATG ~ 5100
-5 M L ¢C L B DKL L AL W * S 5 S P G M
- vV ¢ FAF MTUNCWI®RCGEVY P L L G W
- Yy AL p S * Q I A G A VYV V KF L & W D G

5101 - GCACATACGTGACATGTAGGAAGACAATACCATGCGGGGCIGCTTGTGGGAAGGACATAA ~ 5160
-A H T * H Y G R Q H H A G L L V G R T *
- H I R D ¥ * E DN TM®RGCL W B G H K
- T Y v T C R K T T P C G A AR C G K D I R

5161 - GGTGGTAGCCCTTTCCACRAAAGTCAACTCTTTTTGATTGTCCARGAACARCACTCAGACA ~ 5220
-6 6 8 P P H K S QL F L I VQEHTQT
- vV V A L 8§ T KV N S F * L 8 KN T L R H
- Ww * P ¥ P QO K S8 T L ¥F D C P R T H 5 D I

5221 - TTTTAGTAGCAGCRAAGATTAGCAGARAGCCCTGATTTCAGCAGCCCTGATTAGTTGTTGTG - 5280
-F * >~ 0 Q0 D * ¢ K P * F Q Q P * L VvV V V
- F §$ 5 58 K I §$S R S P DF S S P D * L L C
- L v A AR L A E A L I 5 A AL I & C CV

5281 - TTACATAGGTTTGAAGGCTTTGAAGTCTGCCTGTAATTAACCTGTCRATTTGTACCTCCG ~ 5340
-L B R F E G F EVCZCL * L T CQ F Vv P P
- Y I 6 L K A L K $ A CN * ¥ V N L Y L R
- T *+ VvV * B L ~ § L P V I N L 5§ I C T 8§ A

5341 - CCTCGACTTTATCAAGTCGCGAAAGGATATCATTTAGCACACTTGAAATTGCACCAARAT ~ 5400
-P R L Y Q VA K G Y H L A H L K L H ¢ N
- L D F I K S PRXDI I * H T *» NCT K I
- s T L 8 8 R ERTI S F 57T L E I A B K L

5401 - TAGAGCTBRAGTTGTTTAACARAGTGTGTTTAATGCCTTGAGCATTCTGGTTARCAACGTCTT —- 5460
-*x g ¥ Vv vV * Qg VvV C L M L E H S G * g R L
- R A K L F N KCV * CL § I L V NIUNV L
- E L s ¢CL T s v F NA * A F W L T T s C

5461 - GCAGCTTGCCCAATGCAGTTGATGTTGTTGTAAGTGATTCTTGAATTTGACTARTCGCCT —~ 5320
-A A C P MOQL ML L *»vVv I L E F D * &5 F
- @ L A Qg C S5 * C CC K * F L N L T N R L
- $ L p N A VD VYV V S D S§ * I * L I AL

5521 - TGTTAARTTGGTTGGCGATTTGTTTTTGGTTCTCATAGAGAACATTTTGGGTAACTCCAA ~ 5580
- * I G W R F V F &G 8 H R EHRF G * L 0O
- vV X L v ¢ b L F L V L I EN I L G N § N
- L N W L & I CF W F 5 * R T ¥ WV T P M

5581 - TGCCATTGARCCTATATGCCATTTGCATAGCARARAGGTATTTGARGAGCAGCGCCAGCAC ~ 5640
~-C H * T Y M P F A * ¢ K V F E E Q@ R Q E
- A I E P I C B L H S KRY L K S 8§ A S5 T
- P L NL Y AI CI A K G I * R A A P AP

5641 - CRAATGTCCATCCACGCAGTGGCAGTACCACTAACTAGAGCAGCAGTGTAGGCAGCAATCA ~ 5700
-Q M 5§ I Q ¢ W ¢ Y H * L E Q Q C R Q Q §
- K ¢CP S S S G S TT N * S8 85 85 V 6 8 N H
- N V H P A2V A YV P L T R A A V * A A I I

5701 - TATCATCAGTGAGCAGAGGTGGCAACACTGTAAGTCCATTGAACTTCTGCGCACAARTGA - 5760
-Y B ¢ * A E V a T L * V H = T &5 A H K *
- I I 8 E QO R W Q H C K § I L L R T N E
- g § vV §$ R &6 G N T V &8 P L N F C A QO MR

5761 -~ GATCTCTAGCATTARTATCACCTAGGCATTCGCCATATTGCTTCATGRAGCCAGCATCAG ~ 5820
-pP L * H * Y H L ¢ I R HE I A 3 * 3 Q H Q
- I § 3 1 NI T * A F A I L L HE A S I S
- s L AL I s P R HB S P Y CPF M K P A 5 A

5821 - CGRGTGTCACCTTATTAARAGAGCARGTCCTCRAATAAARGACCTCTTAGTTGGCTTTAGAG - 5880
-R V S P Y * R A S ? ¢ * KT S§ * L A L E

E ¢ H L I K B @V L. N X R P L S W L * R

- &g v T 1, L K $ K s 5 I K D L L VvV &6 F R G
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5881 - GGTCAGGTAATATTTGTGAAARATTAARACCACCARAATATTTCARAGTTGGGGTTTTGT ~ 5940
-G @ VvV I.F VXN * N HODNTI S KL G F C
- vV R * Y L. * K I K T T K I F ¢ & W G F V
= §$ 6 ¥ I CE XK L KPP K Y F KV 6V L Y
5941 - ACATTTGTTTGACTTGAGCGAACACTTCACGTGTGTTGCGATCCTGTTCAGCAGCAATAC ~ 6000
-~-T F V * L E R T L H VCCDUZ®PUV QO QO 0 Y
- H L ¥F DL S EHPF T CVATI L F S S5 NT
- 1 ¢ L T * A NT SRV L RS C S A A I P
65001 - CTGAGAGTGCACGAITTAGTTGTGTGCAAARGCTACCATATTGCAGRAGCAAATTAGCAC ~ 6060
-L R V H DLV VCK S Y HIGEWAN* H
- * B C T I * L C & XK A T I L E K O I & T
- ¥ S AR F S5 CV Q KL P Y W R S§ K L A H
6061 - ATTCAGTAGAATCTCCGCAGATGTACATATTACRATCTACGGAGGTTTTAGCCATAGRAA - 6120
-1 ¢ * ¥ L R R CTY Y ¥ L R R ¥ ~ P * K
- F R I § A~ D VYV H I T I Y G G F § H R N
- s v £E 8§ p g MY I L O S T E V L A I E T
CAGGCATTACTTCTGTAGTAATGCTAATTGAAARGTTAGTAGGTATAGCAATGGTGTTAT ~ 6180
-Q A L L L * * C * L K 3 * * ¥V * o W C Y
- R B Y F C 8§ N &2 N * KV 8 R Y 8 N G V I
- G I T s Vv ML I KLV GGI AMV L L
65181 - TAGAGTAAGCAATTGAACTATCAGCACCTARAGACATAGTATARGCCACRATAGATTITT - 6240
- % g K Q L N VY O H L KT * Y XK P Q * I F
- RV § N * T I § T * R H S I 8 H N R F L
- E * A I B L $ A P KD I V * A T I D F W
65241 - GGCTAGTACTACGTAATARRGAAACTGTATGGTAACTAGCACARATGCCAGCTCCRATAG ~ 6200
-G * Y Y VvV I K K L Yy 6N * Hd K C Qg L Q *
- X 8§ T T * * R N CM VT ST DNAS § N R
- L VL RN KE TV W * L A O M P A P I G
6301 - GAATGTCGCACTCATAAGRAGTGTCGACATGCTCAGCTCCTATAAGACAGCCTIGCTTGAG ~ 6360
-E C R TH XK K CRH A QL L *» D S L L E
- NV AL I RSV DMILS S Y KT ACTL S
- M 8 H § *fg vs T C S A P I R Q P A *» V
6361 - TCTGGAATACATTGTTTCCAGTAGRATATATGCGCCAAGCTGGTGTGAGTTGATCIGCAT ~ 6420
-8 ¢ I H CF Q * N I CA KLV * V D L H
- L E Y I v § S R I ¥ A P S8 WCEUL I CM
- W N T L F pVEVY MROQAGV 58 * 353 A *
GARTTGCTGTAGARACATCAGTGCAGTTAACATCT TGATATAGRACAGCAACTTCAGATG ~ 6480
-E L L * K H g C S * H L DI E @ Q L QM
- N C CPR NI &2V DN IUL I * NS NF R *
- I AV ETSV QgL T &S Y R T A T S Db E
6481 -~ AAGCATTTGTTCCAGGTGTRATTACACTTACACCCCCAARAGAGCAAGGTGAARTGTCTA — 6540
-K H L F o VvV * L H L H P Q K S KV K C L
- $ I ¢C $ R C N Y T Y T P K R A R * N V *
- L ¥ Vv P ¢V I T L T P P KEQGEMS N
6541 - ATATTTCAGRATGTTTTAGGATCTCGAACGGRATCAGTGARRTCAGAAACATCRCGGCCAA — 6600
-I F ¢ M F * D L E R N Q * N Q K H H G Q
- Y F R CFRI S NGI S ETRNTITAIK
- I $ p VvV L 6 S RTEOSB V K S E T S R P H
6601 -~ ATTGTTGAARTGGTTGAAATCTCTTTGAAGAAGGAGTTAACACACCAGTACCAGTGAGTC -~ 6660
- v ¥ M Vv EI S L K K E L T™HOQ Y @ * V
- L L XK w L K S 1L * RZRS * HT S5 T s E S
- ¢ * NG~ NL F E E GGV N TP V P V 5 F
6661 - CATTAAAATTABAATTGACACACTGGTTCTTAATAAGSTCAGTGGATAATTITGGTCCAC ~ 6720
-H * N * N * H T G S * * G Q W I I L V H
- I K I K 1 P T L1 VL NKV 3 G * F W S T
- L K L X L T H W Fr L I R § V D N F G P Q
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6721 - ARACCGTGGCCGGTGCATTTAARAGTTCAAAAGARAGTACTACAACTCTGTAAGGTTSGT ~ 6780
-K P WPV HL KV QKZ KV L OULZCIZEKUV G
- N R G R CI * K F KR K Y Y N S V R L V
- T v A G A F K S S K E S T T T L * G W *

6781 - AGCCAATGCCAGTAGTGGTGTARAAACCATAATCATTTAATGGCCAATAACAATTAAGAG - 6840
-3 ¢ ¢ ¢ * W CKNHNHL MANNN * E
- A NA S S5 GV KT I I I * W P I T I K 3§
- P M P VV V * K P * S F NG Q * ¢ L R A

6841 - CAGGTGGGGETGCARAGGTTTGCCATCACGGGCAGRAAGGCACATTAGATATGTCTCTCTCAA -~ 6300
-Q vV ¢ ¢ K v ¢C H QG RKAH* I C L § Q
- R W GG A R FP A I R GEZRHTI URY V 8§ L K
- G 6V ¢ 6 L P S G E K G T L DMS L 5 K

6901 - AGGGCCTAAGCTTGCCATGTCTAAGATACCTATATTTATAATTATAATTACCAGTTGARG — 6960
-R A * A C RV * DT Y I Y N Y N Y Q0 L K
- ¢ P K L A M S5 K I P I F I I I I T 8 * 3
- G L s L p CL RKRY L Y L * L * L P V E V

6961 - TAGCATCAATGTTCCTAGTATTCCAAGCAAGGACACAACCCATGAAATCATCTGGCAATT — 7020
-* H Q C S * Y 8§ K Q G H N P * N H L A I
- S I NV P & L P & K DT T H E I I W Q@ F
- A5 M ¥ L V F QARTOQQPMZE K S S G N L

7021 ~ TATAATTATAATCAGCAATAACACCAGTTTGTCCTGGCGCTATTTGTCTTACATCATCTC ~ 7080
-¥Y N Y N O 0 * H Q F V L A L F V L B B L
- I 1 1 I 8§ N N T S L § W R Y L S Y I I S
- * L *» 5 A I T PV C P GA I CL T S & P

7081 ~ CCTTGACTACAARAGRATCTGCATAGACATTGGAGARGCARAGATCATTCAACTTAGTGG - 7140
-PFP * L Q9 K N L HREHEWUR S KD H S T * W
- L DY KR I C I D I G E A K I I ¢ L 5 G
- L T T K & S A * T L E KO R 3 F N L V A

7141 - CAGRAAACGCCATAGCACTTARAGGTTGAARAAARRTGTTGAGTTGTAGAGCACAGAGTAAT - 7200
-3 KR H ST * RL KKMUL S5 CR A QO 8§ N
- R NA I A L X 66 * K K C * VvV V E H R V I
- E T p * H L KV E XNV EBE L * 5§ T E * 8

7201 - CAGCAACACAATTAGRAATTTTTTTTCICTCCCATGCATAGACAGAAGGGAATTTAGTAG ~ 7260
-Q Q B N * K ¥F F F S PMHRQGIEK G I * *
- S N T I R N PP F § L P C I D R RE F 8§ S8
- A T ¢ L & I F F L 8 H A * T H5 G N L V A

7261 - CATTRAARACCTCTCCAAAAGGACACARGTTTGTAATATTAGGGAATCTCACAACATCTC - 7320
-3 * K ¢ L Q K DTS L * ¥ *» 6 I S @ H L
- I KN L 5 KR T ¢V CNI RE S HUN I S
- L KT § P K ¢GH K FV I L GN LT T S P

7321 - CTGAGGGRACAACCCTGARATTAGAGGTCTGGTAAATTCCTTTGTCAATCTCARAGCTCT - 7360
-L R E @ P * N * R & G K F L C ¢ S ¢ S S5
- % ¢ N NP EI RGIL VNS F VYV NILI KAL
- E 66 T ? L K L EV W * I P L 8§ I 8 K L L

7381 - TAACAGAGCATTTGAGTTCAGCRAGTGGATTTTGAGAACAATCAACAGCATCTGTGATTG — 7440
-* Q s I * vV Q QO VvV D F Z N N Q QO H L * 1L
- NR A F E F 8§ KW I L R T I NS I CDC
- T ¢ H L. S §8 A S G F * E Q S T A S V I V

7441 ~ TACCRTTTTCATCRATACTTGAGCATRAATGTAGTTGGCTTTAAATAGCCAACARAATAGG ~ 7500
-Y H F H # T *» A * M ¥ L A L N § Q Q N R
- T 1 ¢ I I L E H K C & W L * I A N K I G
- p ¥ S$S 5 Y L 8§ I NV V G PF K * P T K * A

7501 - CTGCAGCTGACGTGCCCCAAATGTCTTGAGCRGGTGARAAGGCTGTRAAGARTGGCTCTAA ~ 7560
-L ¢ L T ¢ P K C L E ¢ V K R L * E W L ~*
- ¢ 53 * R AP NV L 8 R * K G C XN G 8 K
- A A DV P O M S * A G E K A YV R M A L K
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7561 ~ AATTTGTAATGTTAATACCAAGAGGCAACTTARAARTAGGT TTCAAAGTGTTARAARCCAG ~ 7620
-N L * C * Y ¢ FE A T * K * V S K C * N 0
- I ¢ N V NTZ XU ROTULZE KUNZ RTFOQOS VYV K T R
- F V¥V M L, I PR GNUILTEKTIGSGFIE KUY L K P E

7621 - BAGGTAGATCACGAACTACATCTATAGGTTGATAGCCCTTATAAACATAGAGAMACCCAT ~ 7680
-XK Vv p H EL HIL * YV DS P YU KEHTZ RTETH
- R * I T ¥ Y I ¥ R L I AL I NI EEK P I
- G R SR T TSI G * * P L * T * R N P 8

7681 - CTTTATTTTTAAACACAAACTCICGTAAGTGTTTARAATTACCTGACTTTTCTGAARCAT ~ 7740
-L Y F * T Q T LV 8§ Vv * N Y L T F L K H
- F I FP K K XK L S * Vv F K I 7 * L F * N I
- L F L N T NS SURZI KT CTLI KTLU®PDTFSET 3§

7741 - CAAGCGAARAGGCATCAGATATGTACTCGAAAGTGCAATTARATGCATTATCGARTATCA — 7800
-Q A K R H O I ¢ T R X C ¥ * M H Y R I &
- K R K 6 I RY UV ULZES S ATITE KTCTI I E Y H
- S E KA S DMY S KV LN ATLGSNTII

7801 - TAGTATGTGTCTGTGTACCCATGGGTTTAGARRCAGCAAAGARAGGGTTGTCACACARTT ~ 7860
-% Y V 8 VY P WV * K Q OQZRIKGCEHETTI
- §$ M CL CTUHOGTFU®RUNZGSI KT EZRV VU YTOF
- v ¢V CV PMGL ETDZATE KI K GTL S H N S

7861 - CARAGTTACATGCTCGTATAACARCATTAGTAGAATTGTTAATAATAATCACCGACTGTG ~ 7920
-0 S Y M L V * Q H * * N C * * ¥ g p TV
- KV T C S Y NUNTI SRTIVNNHDNEHEERTIL *
- K L ¥ A R I T T L V E L L I I I T D C D

7921 - ACTTGTTGTTCATGGTAGAACCAAAARCCCAACCALGGACAACATTTGATTICTCTGTGG ~ 7980
-7 ¢ ¢C § W * N 0 K P N E G O HIL I 8§ L W
- L VvV V HEGRTTI KUNZPTTTDINTIG* F L C G
- L L F M VEZPE KTOQP? R T T FDTF S V A

7981 - CAGCAAAATAAATACCATCCTTAALAGGTATGACAGGGTTGCCARACGTATGATTAATAG ~ 8040
-0 0 N K Y B P * K V * Q 6 C 0 T Y D * =
- §$ X I N T I L KR Y DURUVEATZ KT RMTINS
- A K * I P S L K GMT G L P NV * L I V

8041 - TATGAAACCCTGTAARCATTAGAATAARATGGAAGANATARATCCTCAGTTARATARAGAG ~ 8100
-Y E T L * H * N KMZETETINZPETLN K E
- M K P C N TR T XK WEKZ K * I L S * I K 5
- % N PV T L E * N G R NZXKS = V K * R V

8101 - TGTCTGATCTAAAARTTTCATCAGGATAGTARACCCCCCTCATAGATGAAGTATETTGAG ~ 8160
-¢C L I * K F H QD S K P PF S +# M K Y V E
- VvV * § X N F I R I VvV ¥ P P H R * S8 M L 8
- $ DL K I SSG™* * TP LTI DEUVC * V

8161 ~ TGTAATTAGGAGCTTGAACATCATCAAAAGTGGTGCACCGGTCAAGGTCACTACCACTAG ~ 8220
-C N * E L £ H H Q K W ¢ T G Q0 G H Y H =
- vV I R S L N I I KS GAUPVYVYE KV VT TTS
- * L g A * T S S KV V HR S R 8§ L P L V

8221 - TGAGAGTAAGAAATAATAAGAAAATAAACATGTTCGTTTAGTTGTTAACAAGRATATCAC - 8280
-* 5§ * E I I R K * T C S F 58 C * g E Y H
- E S K K * * ©E N K H V R L V VN KNI T
- R VvV R N N XK X I N M F V » L L T R I § L

8281 - TTGAAACCACAACTCTGTTGTTTTCTCTAATGATAAGCCTACCTTTTTCCAGAAGAGAAT ~ 8340
-L K P 0 L C CF L * % *» p Yy L, F P E E N
- * N H N SV VF S NUDTEKT PTTETFOQTZKRI
- ET T T L L F S L M I 8L P F S R ZRE *

8341 - ARATCATATCATTGATTTGATTCTCCTTAAGAGACATTACAGCAGTTCCTCTTAATTTAL - 8400
-X §S Y H * F DS PF * E T L OQOTF UL L I *
- N H I I DL I L L K REZYS S S § * F K
- 1 1§ L I *F §$ L RD I TAY P L NTILR
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8401 - CAGGAARTTTGCTCATGTCAAAGAGTGAATAGGAACACAACTGEATAGGATTTGTGTTCC
-FE E I ¢C S CQ RV NI RIEKTTG * D L C 8
- R K P A HV KE™* I 6 R ¢ L.D R I C V P
- ¢ N L L M 8 XK S E * EDDNUW I G F VT F L
8461 - TCCAGARAATCTAGTTAGCATGCATGGTATAGCCATCAATTTGTTCCTTCGGCTTGCCAR ~ 8520
- R K C S * HA WY S H Q VY P S8 A C O
- P E N V V $ M HEG I A I NTILFIL R L A K
- 0 K M * L ACMV * P S I C S F G L P R
8521 - GATAGTTAGCCCCARTTARARATGCTTCCGATGATGATGCATTTACATTTGTARCABAAG ~ 8580
-pD & * P QL KEKMUL P MMM HELHEL * @ K
- T VvV S P N * K CFIR * * C I Y I CHNK 8
- % L A P I KNASDUDUD ZT FETFV T K A
8581 - CTGTCCACCATGAGAAATGGCCCATAAGCTTCTARAGCETCAGCATTCCARGAATGCTCTE ~ 8640
~-L 8 T M R N G P *+ A C K G Q H S K N A L
- C PP * EMAUHIETLUV KUV S I PRMILC
- YV H H E K W&PTI S L * RS ATFUOQTZETCSV
8641 - TTATCTTTACAGCTATAGAACCACCCAGGGCTAGT TTTTGCTTTATARATCCACACAGAT ~ 8700
-L $ L ¢ L * N H P G L V F A L * I H T D
- Y L Y S YR T T QG * F L L Y K S T 9 I
- I F T A I E P P R A S F CF I N P H R *
8701 - AAGTGAARAACCCTTCTTTAGAGTCATTCTCTTTTGTCACATGTTTGGTCCTAGGGTCAT — 8760
- K * X T L L * S8 H 8§ L L S H VY W S * G H
- 8§ E K P F FRV I LUFOCHMMTPZG®PRUV I
- VvV KN P § L E S P S F VT CIL VL G 8 Y
8761 - ACATATCGCTARTAATAAGCTCCCATTTATTAGCCCTATGTACTGTTGCACAGTCTCCAR ~ §820
-T Y R * * % G P I Y * P Y V L L B 8 L 0
- HE I A N N K V P F I S R M Y C C T V S N
-~ 7 8 L I I R S H L L AV CTV A (0 S P I
8821 - TTAAAGTAGAATCTGCGTCGGAGACCAAGTCATTRAGATCTGAATCGACAAGTAGTGTGC ~ 8880
-L K * N L R R R R § # * DL N R Q V V ¢
R 1T ¢ V6D E® VI KTI * I DK * C A
- KV E S A S E T X S L R S E S T S § Vv P
8881 - CAGTTGGCAACCATTGTCTGAGCACAGCTGTACCTGGTGCARCTCCTTTATCAGAGCCAG ~ §
-0 L A T I V * A QL Y L V QILUL Y Q0 8 0
- § W 0 P L & E H S8 CTWOCNS P I R A S
- VvV ¢ ¥ HC LS TSZZV P GZAZTP UL S E P A
8941 - CACCEARGTGAATAACTCTCATGTTGTAGGGTACAGCTAAAGTAAGTGTATTTAAGTATT ~ 9000
-H ¢ S E * L §$ CCUR V D LEK™* V Y L § I
- T K V N N S H V V G Y § * 8§ K ¢ I * VvV L
- P K * I T L M L * G T A K V 8 V F K Y *
9001 - GACACAGTTGAGTATACTTTGCGACATTCATCATTATTCCTTITTGGTATAACAGCATTTT ~ 9060
-D T V E Y T L R H S S L F L L V * Q H F
- T Q9 L $ I L CDTIHUHEHY S FWYNSTITEF
- W S * VY F AT F I I I F F G I TATF S
9061 - CACCATAATTCTGARGGTCACACTTTTCAAGAAGCATTCTTTIGCATCTTGTACARAGTTAG ~ 9120
-BE H N $ E G HTF QESRPFPTFBARE S CT S *
-7 T I L KV T L F K K 4 8§ L HE L VvV ¢ V R
- P * F # R S H F %9 R S8 I L C I L Y K L G
9121 ~ GCATCGCAACACCTGGTTGCCACECTTGACTTGCTTGTAGTTTTGEGTAGAAGGTTTCAR ~ S180
-A 8§ ¢ H L V ATILD L LV VL GZRZETF D
- B R N T WL FRUL T OCUL * P WV E G F N
- 1 A T P G CHA* L A C S F G * KV § T
9181 - CATGTCCATCCTTACACCABAGCATGAATGAAAT TTCAGCATAGTCAATTGTAACCTTGA - 9240
-H V H P Y T K A * M K F Q H & Q L * p =+
- M 5 I L T P KHE * N F 8 I V N CDNIL D
- ¢ P S L E Q S M VN E I S AR * S I V T LT
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9241 -~ CCACTTTTGAAATCACTGACAAATCTITGTGACTTTATTATCICGACAARGTCATCAAGTA -
- L L K $ L T N L V T L L S R Q 5 H Q V
- H ¥ * NHB * 0TI L * L Y Y L D KV I K ~*
- T ¥ B I T b K S C D F I I 5 T K S8 8§ S K
9301 - AAAGATCAATCACAGAACACACACATTTTGRAIGARCCTGTTTGCGCATCTGTTATGAAGT - 336C
-K D ¢ &8 0N TH I L M NIL F AHUL L * 8
- K I N H R T HH T F *» * T CL R I C Y E V¥
- R S I T E H T HU©Y¥Y D E PV CA S V MK *
9361 - AATTTTTCARCTGTGCTGTCCATAGGGATAAARTCCTICTAATTTAAGTGGTGARTCTTIGTG ~ 94ZC
-N F $ L C C P * G * N P L I * V VN LV
- I F H C A VYV HR DK I L * F KW * I L =
- F F T VL 8 I GI K S S NIL S G E s C E
9421 - AGCGCTTGGCTAAGCCTATCATTARATGAAGACCGCCAAGTTGTCCATGACTGAAATCTC — D480
-8 A WL 8 L s L N E 2R QO V V H D * N L
- AL G * A Y H * M KT A K L § M T I s
- R L A K Pp I I K * R P P S CP * L K S 2
9481 - CATAAACGATGTGTTCGAAGGCCATAGCCCTCGAGCTTATATCGCTGTATGAATTCATCCA ~ 9540
-H XK R C V R R H § P R A Y I AV =~ I H P
- I N bV FEGI AL EL I & L Y E F I H
- * T M C 8§ K A * P S S L Y RCMUHN 8 5 I
9541 - TAGCGAGCTCGAGARAGTCAGTTTCCATTTGTGATCTGGGCTTAARATCCTCTAAGTCTIC ~ 9600
-*% R A R E S8 Q F P F V I WA * N P L S L
- 8§ B L BE K Vv s ¥ H L *»s5s G L K I L * V S
- A3 3§ R K 3 Vv 5 - CDUL G L K S 8 K S5 L
9601 - TGCTCTGAGTAAAGTAGGTTTCAGGCAACTGTTGAATAATGCCGTCTACTITCTTARAGT - 9660
- § E * S R F Q ATV E * C R L L 5 * §
- AL § K VvV 6 F R QL L N NAVYV Y F L K V¥V
- L * vV XK *vV s 66N C* I M P S T F L K *
9661 —- AGTTAAACTGTGTTTTTACTGATTCTCCARTTAATGTGACTCCATTGACGCTAGCTTGTG ~ 9720
-5 ~~ 7T v F L L I L Q L M * L H * R * L V
- ¥V K L. ¢ F Y * F 8§ N * C D S5 I DA S L C
- L NCV F T DS P I NV T PIL TL AT CA
9721 - CTGGTCCCTITTGAAGGTGTTAGACCTTTGACTCAACCTTCTIGTTATTARARACACCATTAC ~- 9780
-L v p L KV L DL * L N L L L L K H H Y
- W s L * R C=>* T VF D *» T F C Y * N T I T
- ¢ p ¥ E GV R P L T E P SV I KT P L R
9781 ~ GGGCGTTTCTAARRAGGICTACCTCTCCTTCCACTCTACCATCAAACAAGACAGTAAGTG ~ 984C
-G R F * K G L P VL P L Y HOQOTR Q * V
- 6 vV §$ K K VvV Yy L § F H 8 7T I K Q D 8 K *
- AF L KR S T CP S TIL P SN KTV S E
9841 - RAGAACAAGCACTCTCAGTAGGTTTCTTGGCARTGTCAGTCATTGTGCAGACACCTATIG ~ 9800
-K N K H 8§ ¢ * VvV 8 W ¢ C ¢ S L C R E L L
- R T 8§ 7T L S R F L G NV 8§ HCAUDTZ®?YC
- E 9 A L SV G F L AM SV I Vg T P IV
9901 - TAGATACRTGTGCTCGGGCTTCTCTTITGTAGTCCCAGATTACAGTATTAGCAGCGATAT ~ 9360
-% I H V L 6L L F C 38 P R L QY * Q R Y
- R Y M C W GG F S ¥V VP DY S I 8 8 D I
- pbr¢ArAGAS L L *85 QI TV L A A I 3
9961 - CAACACCCAAATTATTGAGTATCTTAATCTCTGGCACTGGTTTARTGTTACGCTTAGCTC ~ 10020
-¢ H P2 N Y * V 5§ * § L A L V * C Y A * P
- N T ¢ I I E Y L N L W HWPF NV T L 8 P
- T P K L L § 1 L I s ¢ 7T ¢ L M L R L A ¢
10021 - AAAGCTCRAATGCAACATTAACAGGAAGTGTTETCTTATITTTCAAAGATCTCCACATCAA ~ 1008C
~-K A ¢ M Q E * O EV L 5 Y F ¢ R S P H O
- K L K ¢ N I NZRZKCCUL I F K D L H I XN
- $ s 2T LT G V VL F S K I S T S I
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10081 - TACCATCTACCTTTGTGTEAACAGCATTATTAATGATGGAARCAGGTGCTTCGCCGGCGT - 101406
-Y E L P L C XK ¢ #d Y * * W K Q V L R R R
- T I Y L. ¢V N S I I NDGUNIZ RIZ CTFAGYV
- P 8 T F VvV * T AL L MM ETGA S P A C

10141 - GTCCATCAAAGTGTCCTTTATTAACARCATTATAAGCCACATTTTCTRRAACTCTGTAACC ~ 10200
-V BH ¢ § VvV L Y * Q H Y K P H F L N & VT
- § I K VvV 8§ F I ¥ N I I s # I ¥ -~ T L * F
- P 3§ K ¢C P L L TT 5L * A TF 8 KL C N L

10201 - TGGTARATGTATTCCACACGGTTATAAGTATCAARTTGTTTGTARATCCATAGGCTARATC ~ 10260
-W * MY 8§ T ¢ Y RXRKY ¢ I v ¢CK s I ¢ * 1
- 6 K ¢ I P Q V I S I K F VvV N P * A K S
- v NV F H R L *V §$ NCL * I # R L N P

10261 ~ CAGCAGRAATCATCATATTATATGCATCCAAGTACTGTCGGTACTCATTTGCATGGTGTC ~ 10320
-9Q Q K §$ § ¥y ¥y »m & Pp sS85 7TV GG T H L H GV
- 8§ R XN H B I I C I v L. 8§ v L I C M V S
- A B I I I L Y A S K Y C R Y 8 F A W C L

10321 - TGCAAACAGCACCACCTAAATTGCATCGTGTAATACACGTAGCAGATTTGAGTGGARCAT - 10380
-C K ¢ B H L X C I Vv * Yy 7 * ¢ I * V E H
- AN S ™ T * I A S CNTI RS RF E W NI
- O T A P P K L H RV I BV ADILS G T *

10381 =~ RAATCARTATCCGACACTACTTGTTTGCCATGAGACTCACRAGGACTATCAGAATAGTAAR - 10440
-N Q Y P T L L V H E T H K D Y ¢ N S5 K

[

[ =]

TG
C
- I N I R H Y L F A M RL TR T I R I V K
- s 1 s o TTCU5LLZP* D S QGL S5 E * * K
10441 - AGAAAGGCAATTGCTTTAAATTAGTABATGCACTTTTATCGRAAGCTGGAGTGTGGAATG ~ 10500
-R K A I A L N * * M H F Y R KL E C G ¥
- B R ¢ L L * I s K CT IE S WSV EC
- K ¢ N ¢ F K L VN AL L S KA GV W N A
10501 - CATGCTTATTCACATACARACTACCACCATCACAGCCTGGTAAGTTCARGTTTGACAAGE - 10560
-H 2 Y 8 H T N Y HHH S LV S S8 5 L TR
- ML I H I T 7T I T AWV gV * 0 D
- c L r T Y KL PP s 0 P G K F K F D K T
10561 ~ CTCTTGTGTCAARCCTACACACAATTGCATTGGCTGGGTAACGATCARCGTTACAATTCC ~ 10620
-L L ¢ ¢ T Y T QO L H W L G N D Q K Y N 5
- 8§ C VvV K P T HNCI GWV T INVTTIP
- L VvV §$ N L H T I AL &2 G * R S5 T L Q F Q
10621 - RAAACAAACRAACACCATCAGTGAATTTATCGTGATGTGTAGCATAAGAATAGAAGAGTT - 10680
-K T N K H H ¢ * I ¥ R D V * H K N R R V
- K ¢ T N T I 8 EF I VM CS I R IEZEF
- N K ¢ T P SV NL § * C VA * E * K § 53
T

10681 - CCTCTATTTTIGTAAGCTITGTCACTACATGGCTGAGCATCGTAGAACTTCCATTCTACTT ~ 10740
-P L F C K L C #H# Y M AEHRRIRKTS I L L
- L Y FrVS$S F VT T WL 8 ¥V E L P F Y F
- s I L * A L 8 L H G * A S ¥ N F H 5 T 5

10741 - CAGCCTGAGGCACACACTTGATAGCCTTTGGATTTCCAATGTCATGAAGAACTGGAARCT ~ 10800
-Q P E A H T * * P L D @ CE E E L E T

- L R H T L D S L W I &8 NV M KNW K L
- A * G T W L I A F G F P M S * R T G N L
10801 -~ TATCAGCAAGCAATGCAGACTTCACARCCATGTGTTGTACTTTTCTGCAAGCAGAATTAA - 10860
-y ¢ ¢ AM Qg T S P CV VY L F CK QN *
- I §$ K Q ¢ R L H N HV L Y TF S A S R IN
- S A°s ¥waAa»©DUFTTMOCCTU FPF L QQAZE L T
10861 - CCCTCAGTTCATCTICCTATAATAGGGTATTICARCAGACCAATCARCGCGCTTAACRAAGC ~ 10920
-P 5 V H L L * * 6 I © ¢ TN QR A * O 5
- P O F I 8§ Y N RV F N R P I N A L N K A
- L. §$ § s P I I 6GY 8 TD QST ZRIL T K H
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10921 - ACTCATGGACTGCTRAACATCTAGTCATGATAGCATCACAACTAGCCACATGTGCATTTC ~ 10980
-T H 6 L L N I *# 8§ * * H H N * P H V H F
- L ¥~ b C T S S H D S I T T S5 EMC I 3
- s w T A XK HL VM I AS QL ATCAF P

10981 - CATGTACCTGGCAATGTTGGTCATGETTACTCTGAAGGTTACCCGTARAGCCCCACTGCT ~ 11040
-B V P ¢ NV GH GY $ E GG Y P * 3 P T A
- MY L A ML VMV T L KV T R KA P L L
- c T w ¢ C W $ WL L * R L P V XK P H C *

11C41 - GAACATCAATCATARATGGGTTATAGACATAGTCAARACCCACAGAATGATTCCAGCAGG ~ 11100
~E H ¢ & *M G Y R H & Q N P QN D § 5 R
- N I N H KWV I D I V KT B RMI P ARG
- T $ 1 I NG L * T * S$ K P T E * F Q Q A

11101 - CATAAGTATCTGATGAAGTAGAARAGCRAGTTGCACGITTGTCACACAGACAACACGTTC ~ 11160
-3 XK Yy L M K K S KL HV ¢CHTDUNTF
- I & 1 *# * § R KA S C T F VT Qg T T R 5
- * vV 8 b EV E K Q V A R L § H R Q H V L

11161 ~ TTTCAGGTCCAATCTTGACRAAGTACTTCATTGATGTAAGCTCAAAGCCATGCGLCCARAR ~ 11220

F Qo VvV ¢ s * 0 5 T S L M * A g & H A P K

- F R 8§ N L D K V L H * C KL XK A M R F K
- s 6 F I L T K Y ¥F I DV 5 5 K P C A Q R

11221 - GGRCGAACACGACTCTGTCTGACAATCCTTTCAGTGTATCACTGAGCATTTGTACTATCT ~ 11260
-G R T R L CL 77 I L 8V Y B * A F V L S
- D E # D SV *@Q $ F Q C I T EH L Y Y L
- T N T T L § D NP F 5 V S§ L 5 I C T I L

11281 -~ TRAATACGCACTACATTCCAGGGCAAGCCTTTATACATGAGTGGTATAAGATGTTTARACT - 11340
~-* Y A L H S R A S L Y T * V Vv *» D VvV * T
- N T H Y I P G Q A F I B E W Y K M F K L
- I R T T F QG K P L Y M S 6 I RCL N W

11341 - GGTCACCTGGTGGAGGTTTTGCATTAACTCTGGTGAATTCTGTGTTATTTTCAGTGTCAA ~ 11400
-G B L VvV E V L #H * L W * I L C Y F @ C ©
- ¥V ¥ W W R F C I N S G E F CV I F & V N
- s P &6 G F AL T L VNS VL F S8 V 5T

11401 - CATAACCAGTCGGTACAGCTACTRAGTTAACACCTGTAGARRATCCTAGCTGGAGAGGTRA ~ 1146C
- N ©Q S V O L L & * H L * K I L A G E V
- I T 5 R Y S Y * YV NTCIRI K S * L E R *
- * P VvV G5 T AT KL T P V E NP S W R G R

11461 - GETTAGTACCCACAGCATCTCTAGTTGCATGACAGCCCTCTACATCAAAGCCARTCCACG - 11520
-G * Y P 9 E L * L H D S P L E Q S5 © S T
- ¥V 8§ T H 8 I 8 ¢ M T A L ¥ I K A N P R
- L v p T A S L V A * g P § T S K P I H A

11521 - CACGARCGTGACGAATAGCTICTTCGCGGGTCGATAAACATATTAGGGTAACCATTGACTT ~ 11580
- E R DE * L L R G * * T Y * G N H *¥ L
- T N V T N 8§ F F A G LI K HTI RV T I D L
- R T * R I &8 S R V I NI L 6 * P L T W

11581 - GGTAATTCATTITTGARACCCATCATAGAGATGAGTCTACGGTAGGTCATGTCCTTTGGTA ~ 11640
-G N S F » N P 38 * R *V Y G R S5 C P L V
- vV I B F E T HHH R D E S T V G H V L W Y
- *» ¢ I . K P I I E M & L R * V M S F G M

11641 - TGCCTGGTATGTCAACACATAATCCTTCAGTCTTGAATTTTATATCAACGCTGAGGTGETG - 11700
- L v ¢C g 81 I L ¢ s * I L Y Q R * G V
- A W Y VvV Ny 17T * 5 F 5 L E F Y I N A E V C
- p ¢ M $ T H NP S V L NF I §T1L R C V

12701 - TAGGTGCCTGTGTAGGATGAAGACCAGTARTGATCTTACTACAGTCCTTAARRAGTCCAG ~ 117
~* vV P V * D E D Q * * § Y Y $. P * K V 0
- R C L C R M K T & N DL T T V L K K S 8
- G A CVE*R PV M IIL L Q8L K S PV
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11761 ~ TTACATTTTCIGCTIGTAATGTAGCCACATTGCGACGTGGTATTTCTAGACTTIGTARATT ~ L1820
-L H F L L v M *» P H CD V V F L D> L * I
- Y I ¥ C L * C S H I AT WY F * T C K L

- 7T P 5§ A CNUVATILRR RGTISSURTILVDNTC
11821 - GCAGTTTGTCATAAAGATCTCTATCAGACATTATGCACAAAATGCCAATTTTTGCCCTTG ~ 11880
-2 VvV C HX DL Y QTULCTZE XOCOQTF L P L
- Q F V I KI S IZRUHETYATZ ON ADNTETCGCTPC
- 3 . 8§ * R S L S DI MUHEEKMSZ>TTFU ATLV
11881 - TGATAGCCACATTGAAGCGGTTGACATTACAAGAGTGTGCTCTTTCAGTAGTTTGTGTGA ~ 11940
- % % P H ¥ 8§ G * H Y K S VvV L F Q * F v *
- D S HIE®AAVYVDITRVYCCTFS S L CE
I A T L KRILTTULQECAVYV SV VY C V N
11941 - ATATGACATAGTCATATTCAGAACCCTGTGATGAATCAACAGTCTGCGTAGGCAATCCTA ~ 12000
I * H 8§ H I 0 N PV M N O O S & * A I L
Y i Vi FRTIL * * I W S L RZROQ S
- M T + 8 Y S E P CDES TV CV GNP X
12001 -~ AGATTTTTGAAGCTACAGOGTTCTGTGAATTATAAGGTGAGATAARRACAGCTTTTCTCC ~ 12060
~R F L KL QR S VN VY KV R * KOQQULF 8
- D F * 8 Y SV L * I I R* DI KWNSTF s P
- I FEATATFTCETULS®* GETITZXTU& ATFTULOQ
12061 - AAGCAGGATTGCGTSTAAGAAATTCTCTTACARCGCCTATTTGAGSTCTETTGATTGCAG ~ 12120
-K ¢ D¢V * E I LLQRULTFEFTET V C * L 0Q
- % 3 I B ¢C KKTF S Y NAZYTUILRXRSV D C R
- A G L RV RN SIL T TP I * G L L I A& D
12121 - ATGRAACATCATGTGTAATAACACCTTTGTAGAACATTTTGAAGCATTGAGCTGACTTAT ~ 12180
-M K 4 H V # * H L CR T F * 8T E L T Y
- * N 1 M ¢CNNTFV EUHT FZEA ATL S * L I
- E T 8§ CV I TPL *NIULZKTH®*ADTILS
12181 ~ CCTTGTGTGCTTITTAGCTTATTSTCATARACTARAGCACTCACAGTGTCRACARTTTCAG ~ 12240
-P C V L L A Y CHKEZXKTULTZEKUESOQGCGCOQOQTFOQ
- L VvV C F * L I V I N * S TH SV N NTF S
- L ¢ A F S8 L L S§ * T XK AULTU YV S T I S A
12241 - CAGGRCARCGGCGACAAGTTCCAAGGAACATGTCTGGACCTATTGTTTTCATARGTCTGE — 12300
-0 DN GDEKZPFQOQGTCILDTILILF S * V C
- R T T A T 8 § KB 5 VvV W T Y CF H K S &
- ¢ 9 R R 9 VP R K MS S GG P IV F I 8 L H
12301 - ACACTGAATTAARATATTCTGGTTCTAGTGTGCCTTTAGTCAGCAATGTGCGGGGGECTG - 12360
-7 L N * N I L VLV CIL * §AMOCGCG GG L
- W * I X I F W ® * CBF S Q OQCAGG W
- T E L K Y §$ G S SV P L VS NUVURGEAEG
12361 - GTAATTGAGCAGGATCGCCAATATAGACGTAGTGTTTTGCACGAAGTCTAGCATTGACAR ~ 12470
-v I E QDR ¢ Y RZR S§ V L HE V » H * ¢
- % 1, S R T ANTIODVVPFCTZI KSS I DN
- N * A 5 S P I * T *¥ C F AR S L AL T T
12421 - CACTCAAGTCATAATTAGTAGCCATAGAGLATTTCATCARAGACTACAATGTCAGCAGTTG ~ 12480
-H S S H N * * P * R F H O RUL Q C Q ¢ L
- T Qg Vv I I S SsS HRDU FTI KODYHNUV S S C
- L K 8§ * L Vv a1l E 1 S S KT TMGS AV VY
12481 - TTTCTGGCAATGCATTTACAGTGCAGARRACATACTGTTCTAGTIGTTGARTTCACTTTGA ~ 12540
-F L A M H L 0 CRKX H TV L VL NS L *
- F W Q CI Y S AENTITLEF * ¢ * I B F E
- 8§ 6 N A F TV QKT Y C S & VEF T L K
12541 - ATTTATCAAAACACTCTACGCGCGCACGCGCAGGTATGATTCTACTACATTTATCTATGE ~ 12600
-1 Y ¢ N T L RAHBABAOQV * F Y ¥ I Y L W
- F I K T L YA RTRRY DS TTTF - Y C
- L 8§ K H 8 TR AURAGMTIL L HL S M G
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12601 - GCARRTATTTTAATGCCTTTTCACATAGGGCATCAACAGCTGCATCACAGCATGCCGTAT ~ 12660
-2 N I L M P FH I GHOQ QUL HE S5 M P Y
- g I F*CL FT* 6 I NSCMZ2HBTCR I
- K ¥ F N A F S HRAS TAA* EH AV Y

12661 - ACACTATGCGAGCAGATGGGTAATAGAGAGCAAGTCCGATGGCARAATGACTCTTACCAG ~ 12720
-T L C E ¢ M 66 N R E D V R W Q N D S8 Y Q
- H Y A S R WV I E S K S DOGZ XKWMTTILT S
- T M R ADG * * R A S P M A K * L L P V

12721 - TRCCAGCTGGTCCTTGGAGTGTAGAGTACTTTTGCATGCCGACCTTTTGATARTTTGCAA — 12780
-y ¢ V vV L 66V * 5 T F A C R P F D N L @
- T R W S L BE C RV L L HADILTILTITITCHN
- P G G P W SV EY FCMZPTF * % F A T

12781 - CATTGCTAGRRARACTCATCTGAGATGTTGAGTGTTGGGTACAAGCCAGTAATTCTCACAT ~ 12840
-® C* X THLRC™* VL GT S g * F 5 H
- T A R KL I * DV ECMWV QA S NS B I
- L L E N 8 8 E ML SV Y K©PV I L T =

12641 - AGTGCTCTTGTGGCACTACACTAGGTGCACTAAGTCGCATTACAGTGTGAGATGTCAACE - 12900
-85 A L ¥V A L E * V H * V AL Q CE M 8 T
- vV L L WH * S R CT XK WHY SV RC ¢ H
- ¢ S$ ¢ 6 TRV G AL S G I T V * DV N T

12901 - CARAGTAATCACCARCATTCAACTTGTATGTCGTAGTACCTCTGTACACAACAGCATCAC ~ 12960
-0 8 N % O H & T CM S * Y L C T Q Q H H
- KV I T NI QL V CR RS TS SV HNSTIT
- X * $ P T F QN LY VYV VPL Y TTRAS P

12961 -~ CATAGTCACCTTTTTCARAGGTGTACTCTCCRATCTGTACTTTACTATTTTITAGTTACAC ~ 13020
-4 S H L P QR CTJL QS V L Y- Y F * L H
- I v T F F K G V L 8§ N L Y P T I F 5 Y T
- * 5§ P F 8 XK V Y & P I C T L L F L V T R

13021 -~ GETAACCAGTAAAGACATAGTTTCTGTTCAATGGTGGTCTAGGTTTTCCARCCTCCCATS ~ 13080
-6 N O * R H & ¥ € &§ M V V * V F Q P P M
- v 7T § KD IV SV QWWS K F S§ N IL P *
- * p VvV XK T * F L F NG GULGTFUPT S H B

13081 - AAAGATGCAATTCTCTGTCAGAGAGTACTTCSCGTACAGTGGCAATACCATATGACAGCT ~ 13140
-K b A I L C QR VL RV QW QY EMTA
- K ¥ 0 F §V = E Y F A Y S G NT I * QL
- R ¢C N S L &8 E ST SR TV A I P Y D & L

13141 - TARRTGTTTCCTCAGTGGCTTTGAGCGTTTCIGCT GCGARAAGC T TGAGTCTCTCAGTAL ~ 13200
-*%* M F P ¢ W L * A F L L R K A * V § QY
- XK ¢ F L S G F ERVFCCEZE KT LEJSTUL 3T
- N VvV § § vV AL §V S A A K S L 5 L § V D

13201 ~ AAGTGTTCGCAAGTATGTAATCGCCAGCATTAGTCCAATCACATGTTGCTATCGCATTGA - 13260
-XK C W ¢ VvV ¢ N R QH*S3 N HE ML L S B *
- S VvV ¢ K Y Vv I A SIS P I T COCZYURTIE
- vV L A S M * S P AL VY QS HV A I B L X

13261 - AGTCAGTGACATTGTCACTECCTACACATGTGTTTTTGTATARACCARRAACCTGACCAT ~ 13320
-8 ¢ * H ¢ H CL1LUHEMTZ CT FOCTINTZ GQTE K P DH
- v ¢ 0 1 v TRARYTOGCVFV * T XKWNILTI
- 8§V T L §$ L P THV F L Y K P X T * P L

13321 - TAGCACATAATGGAARACTAATGGGAGGCTTATGTGACTTGCAATAATAGCTCATACCTC ~ 13380
-* ¥ I M E N * W E A Y.V T C N N S S5 Y L
- 5 7T * W K 7T N G R L M * L A I I A H T S
- A HE N G K LM ¢ G L C DL Q * * L I P 2

13381 - CTAGATACAGTTGTGTCACATCAGTGACATCACRACCTGGGGCATTGCARACATAGGGAT ~ 13440
-L DT VvV VvV S5 H¢Q * H HNILGHCZ KH R D
-+ I 9 L C H I DI T T WG I A DNTI G I
- R Y § C VT & VT 8§ Q P G AL QT * & L
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13441 - TAACAGACAACACTAATTTGTGTGATGITGAAATGACATGGTCATAGCAGCACTTGCAAC -~ 13500
-* g T T L I ¢CV ML K * H G H & & T C N
- N R Q H * F VvV *»C * N D.MV I A A L AT
- T Db N TN L CDV EMT W S ¥ g H L Q H
13501 - ATAGGAATGGTCTCCTRATACAGGCACCCCAACGRAGTGAAGTCTGTGRATTGCACAATA ~ 13560
-1 G MV S * Y RUHRMNZEUV K S VN CTI
- * EW S P X T GT AT K * S L * I A Q¥
- R N ¢ L L I Q AP QR S EV CEULHNT
13561 - CACAAGCACCTACAGCCTGCARGACTGTATGIGGTGTGTACATAGCCTCATAAARCTCAG - 13620
-H K H L Q P ARULY VY CT* P HKT Q
- T § T Y 8 L QD C MW C V H S L I KILR
- © A P T A C K TV C GV Y I A S5 * N S G
13621 - GTTCCCAGTACCGTGAGGTETTATCATTAGTTAGCATTACGGARTACATGTCCARCATGT ~ 13680
-y P & T V R C Y H* L A L RN T C P TC
- F PV P * ¢V I I 5 * H Y 6 I HVY Q H V
- s ¢ Y R E V L S LV 8§ I T E Y M S NMMW
GGCCAGTRAAGCTCATCATGTAACTTTCTAATGTAT TGTAAATACARGTGAARGACATCAG ~ 13740
-G ¢ * R H H VT F* C I vV N T S E R I Q
- A §$ K L I M * L §$ NV L * I @V K DI S
- P V. §$ § s ¢ N F L M Y C K Y K * K T S A
13741 - CATACTCCTGATTAGGATGTITTTGCTAACTGGGTAAGCATCAATAGCCAGTGACACGARCC ~ 13800
-H T P D * D VL *V 6K H @ * P V T R T
- I L L I R M F C K W V 5 I N Qg ¥ H E P
- vy § *» L ¢ C F V¢V S G * A 8§ I A S D T N L
13801 - TTTCRAATCATAAGTGTACCATCTGTTITGACARATATCATCGACARAACAGCCTGCGCCTA ~ 13860
-F ¢ 5 *x VvV Y H L ¥F * 0 Y H R Q N £ L R L
- F N H K CT I CPF¥ bNTIT I D KT ATCRA?
- s 1 - & v p S$ VL T I & 8 T K Q P A P N
12861 - ATATTCTTGATGGATCTGGCTAAGGCAGGTACACGTAATCATCTCCTTGTTTAACTAGCE ~ 13920
~1 F LM DL GKAGTURNUHBEL LV * L A
- Yy 8§ * W I W V R Q YV HV I I 8§ L F N * H
- I .. b 6 8§ G * G R Y T * s 8 P C L T 8 I
13921 - TTGTATGCTGTGAGCARAATTCGTGAGGTCCTTTAGTAAGCTCACGTCTCAGTCCAACATT ~ 13980
~-L Yy A VvV 5 K I R EV L * * G Q S g 5 NI
- ¢ M L * A K F VYV R S F S KV 6§ L & P 7T F
- v ¢ C E QNS * G P L VRSV S V QHF
13981 - TTGCCTCAGACATGAACACATTATTTTGATAATARAGAACTGCCTTARRGTICTTAATGC - 14040
-L P Q T * T H Y F D NIXEUL P * 5 5 * C
- ¢ L4 R E EF B I I L I I K N C L KV L N A
- A S D M N TLF * *» * R TATULZ KT FIL MIL
14041 - TAGCTACTAAACCTTGAGCCGCATAGTTACTGTTATAGCACACAACGGCATCATCAGARR ~ 14100
- % L L N L E P H §$ Y CY S5 T Q K HH Q K
- 8§ Y * T L 5 R I VTV I A H NG TI I R K
- A T K p * A A * L L L * H T T A 8 8 E R
14101 - GBATCATCATGGAGARATGTTTACGCAGGTAAGCGTARAACTCATCCACGAATTCATGAT ~ 14160
- § 5 W R N V Y A G K R K T H P R I H D
- N B H G E MM T QV $V KL I B EF MI
- 1 I M £ K ¢C L R R * & * N S S T N 8§ * 8
14161 - CAACATCCCTATTTCTATAGRGACACTCATAGAGCCTETGTTGTAGATTGCGGACATACT ~ 14220
-Q H P Y F Y R D T H R A CV V D C G H T
- N I P I & I E T L I E F Vv L * I A D I L
- T § L ¥ L * R H S * 3 L C C R L R T Y L
14221 - TGTCAGCTATCTTAMI'ACCATCAGTTGARAGRAGTGCATTTACATTGGCTGTAACAGCTT
-C o L $ Y Y H ¢ L K E V H L H W L * @ L
- vy 8§ Yy L 1 T I 8 * K K C I Y I ¢ C N S5 L
- $ » I L L P 8 V E R S§ A F T L A V T A *
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14281 -~ GACRAATGTTAAAGACACTATTAGCATAAGCAGTTGTAGCATCACCGGATGATGTITCCAC ~ 24340
-bD K ¢ * R H Y *~H K QL * HHIRMMIEH
- T N V KD TTI S I S S C s 1 T 6 * Cc § T
- o ML K T L L A * A V V A S P D DV P P

14341 - CTGGTTTAACATATAGTGAGCCGCCACACATGACCATCTCACTTAATACTTGCGCACACT ~ 14400
~L vV * B 1 Vv 5 R H T * P 5 H L I L A H T
- W F N I * * AR AT H D H L T * Y L R T L
- G L T Y 8 E P P HMT I &§ L N T CAH S

14401 - CGTTAGCTAACCTGTAGRAACGGTGTGATAAGTTACAGCEAGTGTTATGTTTGEGAGCRA ~ 14460
-R * L T C R NGV I 8§ Y 8 K CY V C E Q
- vV 8 * P V E T V * *» ¥V T A 5 V M F A § K
- L A N L * K RCDI KULOOQQUV L CUL R AR

14461 ~ GARCRAAGAGAGGCCATTATCCTAAGCATGTTAGGCATGGCTCTGTCACATTTTGCGATAAT ~ 14520
-E ¢ E R P L § * A C * A WL CH I L D N
- N K R G H Y P K H V R H G S5 V T 7 W I I
- T R E A I I L s ML 6 M AL S HF &G * 3

14521 - CCCAACCCATAAGGTGTGGAGTTTCTACATCACTGTAAACAGTTTTTARCATATTATGCC ~ 14580
-P N F * 6 vV E F L H H C K F L T Y ¥ A
- P T H K V W S FY I T V N S F * H I M P
- Q » T R C GV ST S L * TV F NI L CQ

14581 - AGCCACCGTAAAACTTGCTTGTTCCAATTACCACAGTAGCTCCICTAGTGGCGGCTATTG ~ 14640
-8 H R KT CL F QO L P Q ~ L L * W R L L
- A T V KL AC S NUY E S S S 8 85 6 G Y *
- P P * N L L V P I T T V AP L V A A I D

14641 - ACTTCAATAATTTCTGATGAAACTGTCTATTTGTCATAGTACTACAGATAGAGRCACCAG - 147C0
-T 3§ 1 T 8§ D E TV Y L S * Y Y R * R H Q
- L ¢ * F LM KUL S I CHS T T D URDT S
- F ¥ N F *»* NN CL F Vv I VL OI E T P A

14701 - CTACGGTGCGAGCTCTATTCTTTGCACTAATGGCATACTTAAGATTCATTIGAGTTATAG ~ 14760
-L R C B L Y 8 L # *» Ww H T * D 8 F E L *
- Y 6 A 5 5 I L ¢ T NG I L K I HUL 3 Y 5

- T VvV R AL F F AL MAMAY L RF I * V I V

14761 - TAGGGATGACATTACGCTTAGTATACGCGAARAGTGCATCTTGATCCTCATARCTCATTG ~ 14820
-* G * H Y A * Y T' R K V H L D P H N S L
- R D D I T L S8 I R E X CI L I L I T #H *
- G M T L R L VY A K S A S * s s * L - E

14821 - AGTCATAATAAARGTCTAGCCTTACCCCATTTATTAAATGGCAAACCAGCTGATTTATCCA — 14880
-S B N K V ~ P Y P I Y * M GNOQL I ¥ P
- v I I K §$ §$ 1 TP F I KW ET S * F I D
- g * » 5§ L A L P HE L L N G K P A D L § R

14831 - GATTGTTAACGATTACTTGGTTGGCATTAATACAGCCACCATCGTAACAATCAAAGTATT ~ 14940
-D C * R L L G W H * Y s H H RN N Q S5 I
- 1 v N DY L V GI NTATI VT I KV F
- L L. T 1 TW L AL I O P P 3 * 0 858 K Y L

14941 -~ TATCAACRACTTCAACTACGAATAGGAGTTGTCTGATATCACACATTGTTGGCAGATTAT ~- 15000
-Yy Q ¢ L ¢ L. R I GV V * Y B T L L A D ¥
- I ¥ N F N Y E * E L 8§ D I T HROCW Qg I I
- s ™ T 5§ 7* T N R S CL I & HI V G R L *

15001 - AACGATAATAGTCATAATCACTGATAGCAGCGTTGCCATCCTGAGCAAAGRAGAAGTGTT -~ 15060
-N D N 858 H N H * * @Q R CHPE QR R 5V
- 7T I 1 v 1 1 T DS SV A I L S KEZEVF
- R * * 5 »» 5 L I A2 A L P &5 * AR K K K C F

15061 - TTAGTTCRACAGAACTTCCTTCCTTAAAGRAACCTTTAGACACAGCAAAGTCAT. AGT - 1tl2C
-L vV Q 9 N F L P * R N L * T @0 ¢ 8§ H K 3
- ** F N R T S FP L K E T F R B S5 K V I K V
- s § T £ L P S L K K ? L D T A K § *¥ K 8
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15121 - CTTTATTARAATTACCEGGTTTGACAGTTTGAAAAGCARCATTGTTIGTTAGTGCAGCTA ~ 15180
-L Y *» N Y RV * Q F E K ¢g HC L L V 0 L
- F I XK I T 66 F DS L K S NI VC* C S Y
- L L K L. P GL 7V * KATTLFV S A AT
15181 ~ CTGAAAAGCAT@TAGTGCGTTTATCTEGCAATAAATTGCCAGAAGCTGCATGCATAGCTG - 15240
~-L K & M * ¢ VY L a2 I 2NNCQEKUL EA * L
- * K A C S A F I * (0 * I A RS CMHSESW
- E K H V V R L S S§ NI KUL P EAATZCTIAG
15241 - GATCAGCAGCATACACTAARRGTTCCTTGARACTGAGACGCGAGCTATGTARGTTTACAT - 15300
-D 0 0 K T L KV p* N * DA S Y V 8 L H
- 1 8 S5 I H * XK F L E T E T ZERAM* YV Y I
- S A A Y T K 8% 8§ L KL RIEREILTCIZEKF TS
15301 - CCTGATTATGTACGACTCCTAACTCACGRARATGGTATCCAGT TGARACRACARARGGAR ~ 15360
-P DY V R L L T H E NG I @ L K Q0 Q K E
-~ L I M Y DS * L T X MV S s * N N KR N
- * L, ¢ T T P N S B KW Y PV ETTEKGT
15361 - CACCATCTACARATATTTTTCITACTAGTEGTCCAARACTTGTAGGTGGARACACAGTAG ~ 15420
- H L O I F F L L V VQUN.L *» V E T 0 *
- 7T I ¥ K ¥y ¥ & v * W & K T €C R W K H S R
- P S T NI F L T 3 G P KL VGG NTV E
15421 ~ ARAATAACACATTAAACTTTSCACAATGAAGGATACACCTATCATCCAAACAGTTAATAC ~ 15480
~-K I T H * 8 L H N E G Y T Y H P N § * Y
- ¥ * § I X v ¢ T M KDTU®PI I TV NT
- N N T L K F A Q * R I H L S S5 K QgL I Q
15481 - AATTGGGATGGTATGTCTGGTCCCARTATT TARAATAACCGTCCAAGAGACAAAGTCTCT ~ 15540
-N W D G M 8 G P NI * N NG R R D K V S
- I G MV C L VP I F K I TV E T XK S L
- L G W Y vV W s ¢ Y L ¥ * R 8§ KR O 8 L 5
15541 -~ CTTCCCTAAAATCATATTTCAGCAARTCCCACTTAATARGTGGTTTTGCGRGATCAGCAT ~ 15600
-L P * N B I $ A NP T * *V ¥V L R D QO H
- P R XK T I F 0 ¢ I P L NKWFCZEI S I
- $ VvV K $ Yy F S XK 5 H L I 8§ 6 F A R 5 A 5
15601 - CCATATGGGACTCAGCAGCCAATGCCCTACTCARAGTGAGGATGGCCATCAGCAATGAGT ~ 15660
~-P Y G T ¢ Q P M P * § K * 6 WA 3 A M S
- M G L & 8 Q C 2 S Q5 EDGHQOQ * V
- I W b s A AN AL V KV RMGI S NE *
AATATGAATCCACAATAGGAACTCCGCAGCCTGGTGCTACTTGTACGAARTCACCGAART ~ 15720
- N M N P ¢ * E L R S L V L L V R NHR N
- I * I H N R N 8§ 2B A WCY L Y E I T EI
= Yy £ & T I 6T P QO P G AT C T K 5 P K S
15721 - CGTACCAGTTCCCATTAAGATCCTGATTATCTAATCGTCAGTACGCCTACARTGCCTGCAT ~ 15780
~-R T & 8 ®H * D P DY L M SV R L Q C L H
- VvV PV P I K I L I I * C @ Y A Y N A C T
- Y ¢ ¥ P L R S * L § NV S T P T MP A S
15781 - CACGCATAGCATCGCACAATTGTACAGTCTTTAATAATGATTGGCGTACACGCTCACCTA - 15840
-H A * HR R I V 92 8 L I M I GV H A H L
- T 3 S I A E L Y & L * * * L A Y T L T *
- R I A S ¢ N C TV F N.NW D W R TR 8§ P K
15841 - AGTTAGCATATACGCGTAAGATGTTAGGATTCTCTACGAAGTCATACCAATCCTTCTTAT — 15500
-3 * H I R V R C QD S L R & HE TN P 8 Y
- v § I vy A * DV R I L Y EV I P I L L I
- L A Y T R KM § G F S T K S Y ¢ S F L L

u

L

n

jo3)

o

)
I

15901 - TGAARATARTCATCATCACAGCAATTGTATGTGACGAGTATTTCTTTTARTGTATCACRAT ~ 15960
-~ N N BH H H S N M * R V F L L M Y H N
- ¥ I I ! 1 T A~ I VvV C DEYUPFPF * C I T 1
- X » 5§ 8§ 8§ ¢ 0 L Yy VvV T S I 8 F NV S5 O L
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15961 - TACCCTCATCARARTGACGTAGAGCATAGACTAAATCAGCCATTGTGTATTTAGTTAGAL - 16020
-Y P H Q N DV E H R L N QP L C I * L D
~ T L I KM T > S I D* I S H CV F § * T
- P $ $ K * R R A * T K S a I VvV Y L vV R R

16021 -~ GCTGRCGTGATATATGTGGTACCATGTCACCATCTACTCTAAACTTGARARARGTCATGGA ~- 16080

-A DV I YV V P CHH L L * T * K S H G
- L 7T * Yy M w Y H VY T I Y 3 K L E K V M D
- # R DI C G T M S8 P S T L NILI KK S NKT
16081 - CAGCAACCGCTGGACAATCTTTAACCRAGTIATARATAGTCTCTTCATGTTGGTACGTTAG ~ 16140
-Q ¢ P L DN L * P S Y K * 8 L HE V G § *
- S N R W T I F N QO V I N L F M L VvV V R
- AT A G ¢ S L T KL * I VS 5 Cw * L D
16141 - ACATAGTATGCCTCTTAACTACAAAGTAAGAGTCTAATAAATTGCCTTCCTCATCCTTICT ~ 16200
-T * ¥y A S * L © & K 5 L I N CL P H P S
- B 8 M P L N VYV KV RV *»*>» T 2 F L I L L
- I vc¢c L . 7T K * E S N K L P S§ 5 &5 F 5
16201 - CCTGGAAGCGACAGCAATTAGTTTTTAGGRACTTTIGCARAACCAGCACTTTTITCGTTGT ~ 16260
P 66 S D SN * F L G T L QN QQHF F RC
-L EATATI S F *E L CKT S T F F VV
- " K R ¢ ¢ L v F R N F A K P A L P 358 L *
16261 - ARATATCAAABAGCCCTGTAGACGACATCAGTACTAGTGCCTGTGCCGCACGGTGTARGAC ~ 16320
-K Y 9 K P C R RHQY ** CLCIRT V * D
- NI X S p VvV DD 1185 T &8 A C A A R C K T
- I $ K AL * T TS V L V P V P H GV R R
16321 - GGGCTGCACTTACACCGCAAACCCGTTTARARAACGTTGATGCATCCGCAGACTGCATCRA ~ 16380
-G L H L H R K PV * KR * C I R R L H ¢
- ¢ ¢C T Y T A N P F XK NV DA S A D C I K
- A A L T P Q TRIL KT L M H P QT 2 5 R
16381 - GGGTTCGCGGAGTTEGGTCACAACTACAGCCATAACCTTTCCACATTCCGCAGACGGTACA ~ 16440
-G F A E L V T T 1TA I T F P H S A D G T
- G S R S W S O L 0 P * P i1 p O T ¥V Q
- vy R 6 V  H N Y S HENL S T F R R R Y R
16441 - GACTGTGTTTCTAAGTGTAAARCCCACTGGGTCATTAGCACRAGTGGTAGGTATTTGCAC ~ 16500
-b CV 8 K ¢C KT HWV I 858 T 8 6 R Y L D
- TV P L S$ V K P T 66 s L A Q V V G I W T
- L ¢ r vV * N P L G H * H K W * V F G R
16501 -~ GTACTTACCTTTCAAGTCACAGAATCCTTTAGGATTTGGATGGTCARTGTGGCATCTACA ~ 16560
-v L 7T F Q VYV T E S F RI WMV NV A ST
- Y L P F K $§ ¢ N P L G F ¢ W S MW H L Q
- T YL $ 8 H R I L D L DG Q C G I Y N
16561 -~ ATACAGACRRCATGAAGCACCACCAMAGGACTCTTGGTCCATGPTTACCTTCTGETGTTAC ~ 16620
-Ir ¢~ T®™>* & T T K &L L V H V 5 F W C Y

93]

vy

- YR Q H E A P P K D S W S M L A S5 G V 7T
- T D N MK HHOQOQRTUIL GPC>L L V L Q
16621 - AGTAATTGCCTGTCCTGTACCAGTGTGTGTACACAACATCTTCACACAGTTGETGATTCG ~ 16680
- ¥ C¢C L s CT s vV CT QR L H T V G D W
- v 1 A ¢Cc P VvV PV CV HNTIUFT gL V I G
- * L PV L Y Q CV Y T T 5 5 H 8 W * L V
1 TTGTCCTCCACTTGCTAGGTAATCCTTATATGCT TTAGCAGGGETCTACTGCRARAGCACA ~ 16740
-L s s v ¢ >~ Vv 1 L I CF § RV Y CK § T
- C PP P L A R * S L Y A L A G § T A K A ¢
- v L. # L L ¢ N P Y M L * Q@ G L L Q X H R
16741 - GAAGGAARAGCACAGTTGAATTGGCAGGTACTTCTGTAGCATTTICCAGCCTEAAGALGTAC ~ 16800
-E 6 K H 53 * I 6GRY F CS I S5 s L KT Y
- K & s ™V EZLAGT SV A F P A ¥ R R T
- R K A QL 8 WV L L *» H F QO P E D V L

o

[a)]

o

fa
i
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16801 - TOTAGCAGCTAAACTGCCCAGCACCATACCTCTATTTAGGTTGTTTAAGCCTTTGATGAA — 16860
-C § &8 * T A Q EH T S§ I * VvV V * A F D §
- VA A K L P s T 1 P L F R L F K P L M K
- * ¢ L N C P A P Y L Y L G C UL s L * * 8§

16861 - GTACAAGTATTTCACTTTAGGCCCTTTTGGTGTGTCTGTAACARACCTACARGETGGTTC ~ 16920
-~V Qg V F H ¥ R P F W CVCNIEKUZP?PTIRWTE
- Y K'Y F. T L G P F GV S VT NILOQG G S
- T § 1 8§ L *A L L Vv C L * Q T Y K V VvV P

16921 - CAGITCTGTGTARATTGTACCTGTACCATCACTCTTAGGGAATCTAGCCCATTTGAGATC ~ 16960
-Q F C VN CTCT I T L RE S 5§ P F E I
- 85 8 v * 1 v p VvV P S L L GG N L A B L R &8
- v L ¢ K L YL Y HES * G I * p I * D L

16981 ~ TTGGTGGTCTGATAGTAATGCCAGCACARARCCTACCTCCCTTCGAATTGTTRATAGTAGGC ~ 17040
-L v v * = 4+ ¢ g H K P T S L R I V I V G
«- W W $ Db S NA ST WNIL P P FEL L * * A
- G G L I v M P A O T Y L P S NCY 3 R Q

17041 - ARGTGCATTGTCATCAGTACRAGCTGTTTGTGTGGTACCAGCCGCACAGGACATCTGTCG - 17100
- K ¢ 1 v 1 §$ T s cCL CGT S R T G H L 8
- 8§ AL 8§ 8§V QgQAVCV V PAAQD I CR
- vV H ¢ H ¢ ¥ K L F Vvw Y Q P HRT § VYV

17101 - TAGTGCTACTGGACTCAGTTCATTATTCTGTAGTTTAACAGCTGAGTTGGCTCTTAGAGC ~ 17160
-* C Y W T @ F I I L * F N § * V G & * 8
- $ AT G L $ S$ L F CsS L T AEL ATL R A
- v L L b s VvV ®H Y S VvV *» Qg L § WL L E L

17161 - TGTAACAATAAGAGGCCAAGCCAARTTTGGTGAATTGTCCATGTTAATTTCACTAAGTIC ~ 17220
-C N N K R P S ¢ I W * I V H V N F T K L
- v T I R G Q A K F G E L S M L I 5 L 8 *
- * ¢ * m A K P N L VN C P C * F H * V E

17221 - BACAATCTTGCTATCCGCATCAACAACTTGCTGGATTTCCCAGAGTGCAGATGCATATGT ~ 17280
-N N L A I R I NNILULDF P ECZRKTCTIC
- T 1 L L 85 A S T T CW I S Q S A DAY V
- ¢ $ ¢ Y P H Q QL A G F P RV O M H M *

17281 - BBAGGTGTTACCATCACRAGTGTTCTTGTAGGTACCATAATCAGGGACRACAACCATGAG ~ 17340
-XK ¢ v T 1 7T 8§V L V T I I B D NINEHEE
- K v L P § @Q VvV Fr L *» VvV P * &5 & T T T M S
- R C Y B H K C S CURY HNOQGOQQ OQ P * V

17341 ~ TTTGGCTGCTGTAGTCAATGGTATGATGTTGACTGGAACACAACCATCACGCGCATTGIT ~ 17400
-F G C C S ¢ wWw vy DV E W NT T I T R IV
- L A AV V NGGMMIL S T Q P & K A L L
- w L. L ~ s ¥ VvV *~C *~ V E HNUHKEH A H C *

17401 - GATAATGTTGTTAAGTGCATCATTATCAAGCTTCCTAAGCATAGTGRAGAGCATTGTTTG - 17460
-D NV VYV K CI ¥ I K L P KH S E E H C L
- I ML L 5 A S$ L s S FPF L STV KZS I VC
- * ¢ C VvV H H Y Qg A S * A * * R A L F A

17461 ~ CATAGCACTAGTTACTTTTGCCCTCTTGTCCTCAGATCTITGCCTGTITETACATTTGGET — 17520
~-# S T s vy #® C P LV L R S5 CL F V H L G
- I AL VT FraAIL L S & DL A CL Y I WV
- * H * L L L p s C P Q I L 2 V C T F G 8

17521 - CATAGCCTGATCTGCCATCTTTTCCAACTTGCGTTGCATGGCAGCATCACGGETCAAACTC - 17580
-H $§ L I ¢ H L F QL A L H G 3 I T Vv K L
- I A * §$ A I F S NILRCMAAS R 5 N S8
- * P 2L P 8 F P T CV A WOQHHEGQT O

17581 = AGATTTAGCCACATTCARAGATTTCITTAACTITTTGAGAACGACTTCAGAATCACCATT - 17640
-R F S H I ¢ R F L * L F E K I F R I T 1
- b L.AT F K DVF¥F F N F L RT T & E 8 P L
- I * » 4 3 K1 §$ L T &F * E RL QN E B *
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17641 - AGCTACAGCCTGCTCATAGGCCTCCTGGGCAGTGGCATAAGCGGCATATGATGCTARAGA ~ 17700
-5 ¥y s L L I 66 L L 6 s G I 8§ G I * W * R
- AT A C S * A & W AV A * A A Y D G K E
- L ¢ P A H R P P G QW H K RHM MV KN

17701 - ACTAAATTCTGARAGCAATAGCCTGAAGAGTAGCACGGTTATCGAGCATTTCCTCGCACAA - 17760
-7 K ¥F * 58 NS L K s ST V I E H F L 2 Q
- L N 8 BE A I A * RV A R L S § I S§ S H N
- * 1 L K ¢ * P BE E * H ¢ Y R A F P R T T

17761 = CCTATTAATGTCTACAGCACCCTGCATGGATAGCARRACAGACARRAGAGARACCATITT ~ 17820
-P I N VY S T L H G * Q N R Q K RN H L
- L .. M s T A P CMUDS KT D XK RE T I F
- y * ¢ L ¢ H P A W I A K Qg T K E XK P 5 8

17821 - CTCGARAGCTTCAGTTGTGTCTTTTGCARGAAGAATATCATTGTGGAGTTGTACACATTG —- 17880
~-L E § F S ¢C V F CKEKWN I I V E L ¥ T L
- 8§ K A § VvV VvV S5 F A RRTI S L W S C T HC
- R XK L ¢ L ¢ L L Q E E Y H CGV V H I V

17881 - TGCCCRACAATTTAGAAGATGACTCTACTCTAAGT TGTTGAAGAACCGAGAGCAGTACIAC - 17940
-C P ¢ F R R * L Y S5 KL L K N R E Q@ Y H
- A H N L EDDS T L sSs C * R T E S S T 7
- p 7T I * K M T L L * V V E E P R A V P Q

17941 - AGATGTGCACTTTACGTCAGACATTTTAGACTGTACAGTAGCRACCTTGATACATGGTTT ~ 18000
-R C A L YV RHEFRILY S 8§ KN L D T W F
- bV H F T 3 D I L D C TV A T L I H G L
- M C T 5L R QT F* TV Qg * Q P * Y M V Y

18001 - ACCTCCAATACCCRACARACTTAATGTTARCCTTGAAAGCATCRATACTACTCTITAGGAGG - 18060
-T 8§ N T ¢ Q L N V KL E s I N T T L R R
- P P I P N NIL ML 5L K&2aS I L L L G G
- L ¢ vy p T T *xC * A * K H QO Y Y § * E A

18061 - CAARAGCCCCTGGGAGTTCATATACCTAAATTCTTGTGTAGAGACCAACTAGTCATAARC ~ 18120
-9 K p L 6V H I P K F L C R D ¢V V I N
- K 8§ p W EVFIYLNSCV ETHK * § * T
- X a P G 8§ 5 Yy T>* I L V¥ R P § S8 H K H

18121 - ACCRAGAGTAAGCCTGARAGTAACGGTTGAGTAAACAGARAAGGCCRAAGTAGCAGCAGCA ~ 18180
-T K § K p E V TV E * T E KA K V A A A
- P RV $§$ L XK * R L 3 K Q K R P K * Qg 0 0
- g E *A * 53 NG * VN R KGO S 5 5 S§ N

18181 -~ ACARTAGCCTAAGRARCAATAAACAAGCATGATACACTGTAAGGTGTTGCCAGTAATARA ~ 18240
-7 I A * E T I N K H D T L * G V A S N K
- Q * P K K Q ~ T 5§ M I BH C K V L P VvV I N
- N §$ L RN NK QA * Y T V RCCQ * * 1

18241 - TAACRATGGGTAATACTCAACACACACAANCACTATAGCTCTAGCTAAAAACATGATAGST - 18300
-* WV I L NTUHI KUHY & S S *» KHD S§
- ¥ XN G * Y & T 8 T NT I A L A K UNMIV
- T M G N T Q H T QT L * L * L K T * * §

18301 -~ CGTARACGACACCAGAATAGTTAGAGGTTACAGAAATRAACTAAGGCCCACATGGARATAGC -~ 18360
-XR N D T R I V RG Y RN N * G P H G N §
-y T T P E * L E V T E I T K A E M E I A
- *+ R H ¢ N § * KL Q K ** L R P T W K *» L

18361 - TTGATCTAAAGCATTACCATAGTAGACTTTGTAAACAAGTGTAATGACATTCATCAGTGT ~ 18420
-L I * s 1 T I vV D F VN KLC N D I HQC
- * § K AL P * * T L * T § YV M T F I S5 V
- DL K H Y H S R L CK @V * * H § 5 V 3§

18421 - CCARACACGTCTAGCAGCATCATCATAAACAGTGCGAGCTGTCATGAGAATAAGCRAAAC - 18480
-P N T S 5 & I I 1 N & A 5 C H E N K Q N
- ¢ T R L A A S5 8 * TV RAVYV M ERI § KT
- K B v *» ¢ HHHK OQCEUL S * E * A K L
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18481 - TAAAGCTGAAGCATACATAACACARTCCTTAAGCCTATARCCAGACRAGCTAGTGTCAGC ~ 18540
-* § * § I H N T I L K P I T R Q A& 5 V 8
- KA 2 A Y I T 0 S L § L * P D KL V S A
- K L K H T = H NP +* A Y N Q T § * C ¢ P

18547 - CRAATTCAAGCCATGTCATGATACGCATCACCCAGCTAGCAGGCATGTAGACCATATTAAA - 18600
-Q F K P CH D T EHPA S RHV D H I K
- NS § H VvV MY I RI T0¢L A G M * T I L K
- I ¢ A M S *Y A S P S * Q A CR P Y * 3

18601 ~ GTAAGCAACTGTTGCAAGAGRAGGTAACAGARACRAGCACAAGAATGCGTGCTTATCCTT ~ 18660
-V §S N C C K K R * Qg K Q A Q0 E C V L M L
- * A T vV A R E G N RN K HIKDNLAC L C L
- K oL L ¢ B K Vv T ET ST RMUZ RULY »n ~*

186€1 - ARCAAGCAGCATAGCACATGCAGCRATTGCCATAATACCAAGACTAAATGGCAAGARAGC -~ 18720
-N K Q H S T C S N CHNTI K S KW Q E S

T § §$ I A H A A I A I I P RV N G K K A

- @ A A * H M Q QL P * Y O E = M A R K H

18721 - ATTCTCGTAAACAAAGAARARCAGTGACCACTGTGTACTTTGAACAAGARTCAATAGTGA - 18780
-1 L vV N K E K ¢ * P L C T L N K N @ * =*

s *»*» T K KN S D HCV L * T R I N 8 D

- S R XK ¢ R XK TV 7™ TV Y F E Q E 8§ I V M

18781 - TGTCAAGAAAGTTAARAGCATCCAATGATGAGTGCCCTTARCAATTTTCTTGAACTTACC ~ 18840

C L

H
73

O E S * K H P M M S A L N N F E L T
- VK K V X § I 9 * * v p I, T 1 N L P
- 8§ R K L XK A S NDEUC CT®P * O F S * T Y L

18841 - TTGGAAGGTRACACCAGAGCATTGTCTAACAACATCAAATGGTGTARACTCATCTTCTAR ~ 18900
-L E G N TR AL S NUNTI KWCZE KL I 7 *
- W K Vv T P EH CUL T T S NGV N S S5 5 K
- G R * H Q S I V * QH MV * T HL L X

18901 - AATAGTGCTACCRAGGATAGTACGACCATTCATACCATTCTGCAGCAGLTCTTTCAAAGE ~ 18960
- §$ AT KD S T T I H T I L OQOQTULF O S

I VL PRIV ERERZPZ FTIDPJFCS $ 8 F K &
- ¥ C Y Q G * Y DH S Y B S A2 A AL S K O

18961 ~ AGCACACATATCTAAGACGGCAATTCCTGTTTCAGCACAAAGACGTCCCAATATGTCARC - 19020
-S$ T E I * D G DN S CUL S KU KU RZEOQO Y V N
- A H I 8§ KT =211 PV * A EURG P NDMIST
- HT Y L RRQFULFE QI KT EV VP I C Q H

19021 ~ ATGATCTTGTGTCAAAGGTTCATAGTTGTACTTCATTGCCACAAGGT TARAACTCATTCAR ~ 12080
-M I L C Q9 R F I Vv VL HCH KV KV I D

$ ¢V K G S * L YTFTI AT RTUILIEKS F K

- pL V S KV H S C TS L P QG * S H S K

19G81 - AGTAGTGGTGAATCTATTAAGARACCACCTATCACCATTGATARCAGCAGCATACAGECA ~ 19140
-% 8§ G E S I K K PP I T IDNZSESTIOQOTP
- v vV ¥V N L L R N H# L S ?» L I T A& A Y S H
- * W * I Y * E T T Y H H * * 0 0 H T A M

19241 - TGCCARBACATTTAATGTTATGGT GTGTCTCTACCTGCAGCCTGTGCAGTTTGTCTGTC ~ 19200
~-C QN I ¥ C Y G CVCTOCS L C S L 8 V
- 2 K T F N V MV V SV PAATCHAVYVTCTL S
- P X H L M L W L C L Y L Q P V O F V C 0O

19201 - AARCARATGGACCATAGAATTTACCTTCTAAGTCAGTACCAGCGTGTACTCCTGTTGGAAG ~ 19260
~-N XK W T I E F T F * V S T S V Y S C W K

tr)

— *

]

- 7T N G P * N L P 8§ K S V P A C T P V G S
- Q M D E R I Y L L 3 ¢ Y ¢ RV L L L E A
19261 ~ CTCCATATGATGCATATAGCAGARAGACACGCARTCATAATCAATGTTAAAACCAACACT - 19320
~-L MM H I A E RUHO-Z2TI I I NV KT N T
- s I »C I * @ K DT ¢ 8§ * § M L K P T L
- P Y D A Y 8§ R KT RN HNQC * N Q H Y
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19321 - ACCACATGATCCATTAAGGAAAGAARCCTTTAATGGTATGATTAGGTCTCATGGCACACTG ~ 19380
-T7T T * 3 I K E R T F N G M I R S H G T L
- P B D P L R KEPILMUV * L &G L M A H *
- H M I H * G K XL * W Y D * V 8§ W H T D

19381 -~ ATAAACACCAGATGGTGAACCATTGTAGCATGCTAGAACTGRARATGTTTGACCAGGTTG - 19440
-1 N T R W *~ T 1 V AC * N * K CL T R L
- % 7 P 3 G E P L * HARTENV * P G W
- K # ¢ » Vv N B CS ML EL KMV F D Q VG

19441 - GATACGGACAAATTTATACTTIGGGTGTCTTAGGGTTAGARGTATCAACTTTAAGCCTAAG ~ 18500
-D T D X F I L G CL RV R S I NF K P K
-~ I R T N L Y L GV L 6L E V 8 T L 8 L 8
- Yy 6 ¢ 1 Y T wvs * G ¥ K Y QL * A * L

19501 - CAGACAATTTTGCATAGRATGGCCAARTAARCACGAAGTTGAARCATTGCCRGCCTGAACARG ~ 19560
- T I L H R MANDNTITIKILNTIAS L N K
- R Q F C I E wW?® I TR S * T L P A * T R
- b N F A * NG *HLE V E HR CQ P E Q E

19561 - RAAGCTATGGTTGGATTTGCGAATGAGCAGATCTTCATAGTTAGGATTAAGCATETCTTC ~ 19620
- K A MV 6 F ANTIOQIUF I VR I KH®HVTFE
- ¥ L Ww L b L R M S RS S * L 6 L S M 5 S
- s Yy w1 ¢ &2 ~a DL H S * D * A C L L

19621 - TGCTGTGCABATGACATGTCTTGGACAGTATACTGTGTCATCCARCCACARTCCATTAAG ~ 19680
-C C AN DMS WTVY CV I QP 0 & I K
-~ AV O M T CL G g Y TV S5 5§ N H NP L R
- L ¢ ¥ * H V L bs ¥ L C K P T T I H * E

19681 - AGTTGTAGTTCCACAGGTTACTTCTACCATGCACCCTTCAACTTTGCCTGACGGGAATGC ~ 1974¢C

5 ¢ 8 8 T G Y L Y H AP FNF A * R E C

- vV vV v 2 Qo VvV T CTMBEP S T L P D G N A
- L * F H R L L VP CT L QL CL T G M P

19741 - CATTTTCCTAARRACCACTCTGCAGAACAGCAGAAGTGATTGATGTCTGTGETGGTTGGTA ~ 19800
-3 F P K T T L NS R S D * CL W W L V
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- R T &8 A P E L L K S F K A F A KW O Q0 A
- E B ¢ H L $ ¢ * S B L E P L L S G S K L

19861 - TGCTTCACGATAGCTGGTAGTATCTAAGGCTCCACTGRAATACTTGTACTTGTTATATAG - 19920
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- A § R * L VvV V § K A2 P L K Y L Y L L ¥ R
- L £ D 8§ w * Y L R L H * N T C T C Y I E
19921 - AGCRAGATACCTGTTATACTGTGTAAGTGGCAACAGTGTCTCGCTACGCAATTTTAGGTA ~ 19980
-5 K I p V I L CKWOQCOQCL AT g F *= V
- A R Y L L Y CV 3 ¢ NS V S L RN I R Y
- ¢ b r cy v * vV ATV S R Y A I L G T
19981 - CATTTCCTTGTTGAGCARARAAGGTACACAAAGCAGCCTCCTCGAARGGTACTARATGTAAC —- 20040
-H F L V E @ K ¢ T™¢g s s L L E G T K C N
- I % - L 8 K KV H K & &2 5 5§ K V L NV T
- rF P C * A K R Y T X @ P P R R Y * M * L
20041 - TCCATTRAACATGACTCTTTTCCTAARGATAGTTGTTARAGAACCAATGGCAGTGCTTCAG ~ 20100
-8 1 X H Db S ¥ P K I VV KZEPMBAV L Q
- P L N M T L F L R * L L KN Qg W Q C F R
- H * T *» L, ¥ 5 D 3 ¢C * R T N G S A & E
20101 - AGAARTACAGAATACATAGATTGCTGITATCCARRAAGGCACAATAGCAGAAAACATGGEC -
-R N T E Y I D CCY P K RUHENEK R XK H G
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20161 - AARCCATTGAAGGTGAGCCAAGAATGAAACATCATTGGTGAAATAGAATGICAAGTACER ~ 20220
XK P L KV § Q E * N I I G E I ECGQV D
- N B * R * A K NE TS L V X * NV K Y K
- T I E G E P R M K H H W * N R MM S S T S
50221 - GTAARAGACTGAGTAGACTCCCGGCAGARAGCTGTARGCTGGTACCAGACAGAGTATAGT ~ 20280
-V KD * V.D S R Q KB AUV S W Y QTE Y 8
- + ¥ T E * T P & R KL * A G TR Q 8 I V
- KR L S R L PAEZSTCTEXTUI V P DRV * *
50281 ~ GARAGACATCAARAACAARAGTGCETTAGCAGCAACAACATGGTTGTACTCACCAARRAC ~ 20340
-E R H 0 K 0 K C I S S KN NMV V L T K N
- KD I K N K $ A L AATTWIL Y § P KT
- K T S K T KV H * 0 Q QO HE G C T H Q K H
20341 - ACGTCTGAATTTCATARAGTAGTAGGCAGCACARGTCACCAATATGGCARTAATACCACC ~ 20400
-T $ E F B KV V ¢ 8 T S H QY G NINTT
- R L N F I K * * A AV T NMZBATITI P P
- v + T & * § S R QO H K S P I W Q * Y H O
20401 - AGCCACTACTGARGCAGACACATCTAARGCACCCACAGGTTGCACARGAGGAGTAARGAT ~ 20460
-8 B Y * 3 R H I * $ T H R L H KU RS K D
- A T T EADTSKATETGO CT®RGV KM
- P L L XK O T H L K HP QV A QZETE™* RC
20461 -~ GTTAGCTATGAGATTCATCGCATCAACACCACAGAARACTCCTGATAGAGCTCTGTAATG ~ 20520
-vy S Y E I HR I NTTENZS®* * S § vV M
- L, A MR F I B S T P QEKTU®PDURATL* C
-+ 1, * D S S H Q H 4R KL L I E L C N &
20521 - CTCATTATTAAGRACCCATCTACCACTGGTAGATAGGCAAATACCTACTTCTGACCTTTC ~ 20580
-1, T I K N P S T T G R * A N T Y F * P F
- 8 L L R T HL P L V D®RO QTIUPT S DL S
- 4§y * g P I Y HW * I 6 K Y L L L TTF R
50581 - GCATGTACCATGTCTACAGTACTCAGCATCAAARGTTGTTACTACTCTARCAGAACCCTC ~ 20640
-4 ¢ T M S T Vv L 5 I K S C Y Y S NRTL
-y v » ¢ L QY S ASEKVYVYTTILTETFP 8
- MY BV Y S T OH (0K ULIIL L * QN P P
20641 - CAGGTAAGTSTTAGGAAACTGTATGATGGAACCATCCATARGCACATAACSAGTGTCTGG ~ 20700
-9 VS VREKTILYWDGTTIHTEKTETITS VW
- R * VvV L G NCU¥UMET PSTIST* RV 56
- @ K C * E TV * W NUHP*AEHUNET CTLD
26701 - ACGAAGCTCACTATAAGAARTAGAACCCTCTAGCAAATTAGTGTCATARCARTATGGCAC ~ 20760
-7 K L T I RNRT UL * Q I §V I T I W H
- R S S5 L * EI £ P S S KILV S * QY G T
- T A HY KK * N PLAN®*CHUHNUNMAMDQ
20761 - AGGTTTGCCCATAGCATCCTTARARATTGTACACTCAGCAGCAAGARCGCAAGCAGAGGT ~ 20820
R F AR H 5 I L EKNOCTTIL S8 S8 KMDNZ LTS R G
- ¢ L P I A S L X I V4 S AAZRTQATE V
- v ¢ P * H P * KL Y T Q Q ¢ ERIK Qg R *
20821 - AGCARAATCACTATACTCARTGAGTTTGGAAGGTGTGTAGCARATGTTGCCARCAGCACT ~ 20880
- K I T I L N EF G RC V ANV A N § T
- 2 X $ L Y § M 8 L EG UV * 0M UL P TA L
- QN H Y T Q * VW KV CS KCCOQOQH *
20881 - AARARACACGRAGGTAGAARATGCAAGAAGTCACCATTGATTGCTCTCAGCACAGTACCCGG ~ 20940
-K N T R * K M Q BV T I D C S8 Q E § T R
- K TR G R KOC XK S P 1L T A LS TV P G
- K H E V E NS AUR S H H * L L 8
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21001 - TTTGTCATTTTTGTATGAACCACCACGCTGGCTARACCATGCGTCARAACCAGCATGTITT ~ 21060
-F VvV I FV * T T T L AKUPCV KT S MF
- L § F L Y E P PR WIL NUHEAS XK 2 A C L
- C H F CM N I HACG*TM®RQNIGQHV Y
21061 - ATTTGCAAAACAARTCATCAGTAGARATGATGTCACGAGTGACACCATCCTCAATGGCTTT - 21120
-7 ¢ X T 1 I 5 R NDUV TS DT I L NG F
- F A K ¢ 8§ 8§ V E MM S RV T F 5 * M A L
- L O N N H Q * K * CHE * H H P E WL C
21121 - GTAACCAATGATTTCATTTGTGTRACCATCATGGATTGACAATCTATGTACTGGCATAAC ~ 21180
wV T W D F I CVT I MTD* Q0 CMY W HN
- * P ¥4 I S F V * P § W I DNV CT G I T
- N QO * F B L CNHHBEGL T MYV L A * R
21181 - GATATAACAAACCAATGCAGCAAGARCGCACAATAATGTGSCCTTAAGCATAAGTTTAAA - 21240
-D I T N Q C 8§ K N A Q * C G L K H K F K
- I * ¢ T N A B R T H N N V A L 3 I 5 L X
- Yy N K P M ¢ ¢ E R T I M W P * A * V * N
21241 -~ ACAAGTACTAACAATCTTACCACCCTTGAGTGAGATTTTAGTAGTTATGACATTGACARAC ~ 21300
-7T § T NN L T T L E * D F 8 S5 Y D I DN
- 0 V L T I L. P P L S E I L VVMTILTT
- K'Y * ¢ $§$ Y H P * V R F > * L * H * Q P
21301 - CTGTCTAGTTGETAGCACAAGTTAGTGTAAARGGTATGTTGTTCTTCTTGGCAGCAGTACG ~ 21360
-L 8§ $ ¢ SsS T &§ * C K RY VV L L G 5 5§ T
- ¢ L V VvV A Q V $V K G6GM L ¥ F L A A V R
- vV * L * H K L V * KV C C S8 § W Q Q Y &
21361 - AATTTGTTTACGCAGCTGTTCAGATAAAGACATCTACTCTTTTACATTCCAGATGAGTGA ~ 21420
-¥N L ¥ T ¢ L FR *¥* R KV V FY I P D E *
- 1 ¢ L R S C & DX DM™* S F T F QM 5 &
- F VvV Yy A~ AV 9 I KT CS L L H SR = V K
21421 - AACATTGTGACTTTTTGCTACTTGGGCATTGATATGCCTTGCATTACAGTCAATACATGC ~ 21480
-N I Vv T FC Y L G I DMZPCI TVNTC
-~ T L * L F A T WAUL I CL AL Q 3 I H A
- ¥ ¢ D P L L L G H * Y AL H Y- S O Y M R
21481 - GCCARGATCTCTGGGCGTCATGTTTITCARCCTIATTATAGGTGAGCATGRRATTGTTACA ~ 21540
-4 K I §$ G R H VYV F N L I I GE HE I VT
- P R $§$ L 6V M F S TLL *V s M KL L Q
- ¢ b L WA S CVF QUPY Y R * A * N C Y N
21541 - ACTGTCACCTGTCACTTCTRAGTCAGAGTGATGTGRAAGTTTGAGACATTCAATAACATC - 21600
-~ YV T C H F * V RV M * K F E T F N N I
- L §$ P VvV T § K S FE * CE S$ L R H S5 I T 8
- ¢ H L $ L L $ ¢ 8 DV KV * D I g * 7 P
21601 - CTTTGTGTCAACATCEGTATCAACARCACCTTCTCGGGCAGCTGACACGAATGTAGARAG ~ 21660
-L ¢V N I G I NNT L S G S5 * HE C R K
- FV §$ T S5 V $ T T P CRAADT NV E R
L C Q H R Y Q QH L V & QL T RM* K G
21661 - GACACCATCTAAAGCTACACCCTTTGCTARCTCGCTGTGAGCTGTAGCAACRAGTGCCTT - 21720
-p 7 1 * s Y T L ¢ * L A V 5 C S N K C L
- TP § K A T P F A N S L * A V A T S5 A
- H H L K L B P L L T R CEZL * Q Q V P *
21721 - ARGTTTTTCCATACCAACACTAAAAGTTGUTGAAAAGGTGTCGACATAAGCATCEAACAT - 21780
-XK F F E RN T X S5 C * K & VvV Db I § I K E
- 5§ F & I G 7 L KV A E KV & T * A 5 N I
- v o F * E R ¥ XK L L X R C R B K B Q T 8§
21781 - CTTARCGGABACTTCAGTACTATCTCCAARCGTTTGATACAAGAGCTIGGTCAAGCAACAG ~ 21840
-L ¥ 6N F 5 T I & NV * Y K S L V K Q Q
~ L T E T S Vv L $ P T F DT R AR E S N R
- * R K L ¢ v Yy L 9 R L I Q E L G @ A T E
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21841 - BATAGGTTGGCACATCAGCTGACTGTAGTACACAGARGCAGACTTAGAAGCAGACTCGTC ~ 21900
-N R L A H QL T V V ER S RUL RS8R LV
- T 6 W H I § ¥ L *» Y 7 E A DL E A D § 8
- * Yy G T § A D T S T Q K OQ T * X 0O T R R
21901 - GCATTTGGACTTGCCATCAAARRCTATGACATTAATAGGCAGTGARCCTTTAGTGTTGTT - 21960
-A F G L A I K N YD I NUZRZQ * T F S VvV V
- H L DL P S K T M TIL I G S E P L V L L
- I W ? C H Q XK L * H * B V N L * ¢ ¢ *
21961 - AGCTCTCRAAATTGTCTARATTGACARAATGGGAGAGCGGATGTCTCTCATAGGTCTTTTG ~ 22020
-3 ¢ 0 I VvV * I D KM GERUMS L I G L L
- A L KL S K'L T XK WU E S G C L 8 * VvV F *
- L § ¥N C L N * 0N GUZRAUDUV S 44 R S§ F D
22021 - ACCAGCCTTGTCAAAGTAGAGGTGAAGCGCGCCATTTTTCACAGCAACACTATCAACAAT ~ 22080
-T § L V K V E V KRA I F H S N T I N N
- P A L & K * R * S A P F ¥ T A T L & 7 I
- 0 P C Q S8 R G E A RHUF 3 ¢ ¢ 3 Y Q0 QY
22081 - ATACGATGACTGGTCAGTAGGGTIGATTGOTCTTTTARACTGGAGTGACABRATCACGAGC ~ 22140
-1 R * L V & R V D W & F K L E * g I T S
-~ Y p D W S V G L I 6L L NW S DX S R A
- T M T 6 Q * 6 * L V F * T G V T N HE ¢
22141 - AACTTCATCACTAATGAATGTACTACCAGTGCAARATGTGTCACAATTGAGACAATTCCA ~ 22200
-N F I TN EOCT T S A K CVYVY T I E T I P
- 7 8§ 8 1L M NV L PV QO NV 5 @ L R Qg F Q
- L H E * * M Y Y 0 C K M CHN*¥ DNZSN
22201 - RATTGTGACTCTTGCAGARAGCCACGGCCTCCATTTGCATAGACATAGAARGATCTCTTCAT ~ 22260
-1 vV $ L A E 2 T A S I C I DI E R 5 L H
- L * Vv L O K P KR P P F A * T * K D L F M
- ¢ E § C R $§ H G L B L HPRHURIK I s s ¢
20261 - GCCATTARCAATAGTTGTACACTCAACGCETETGGCACGATTGCECTTATAGCACATCAT ~ 22320
-A I NN & C T L NACOG T I A L I A HH
- P L T I V V E & TRV A R L R L * H I M
- & * Qg * L Y T Q R V W H D CA A Y 5 T s C
GCARGTCGRAGAGGTGCRACCATCCATGATATGAACATAGCTCTTCCATATGTAGTAGRR ~ 22380
-A §S R R G A T I HDMMNTIATLTPTY V V E
- ¢ VvV T EV Q P & M I * T * L F H M * * K
- XK 8 K R C N HB P?» * Y E B 8 858 58 I C S8 R K
22381 - AGAAGCARAGAAGATGTACATCCTAACCATTGCAGAAACGGGTGCCATTTGTACARTACT ~ 22440
-R § K E b V H P NHCRDMNGT CHTLJYNT
- E AR K KM Y I L T I A E TG A I C T I L
- K ¢ R R C T S$§ * 2 L Q K R V P F V Q ¥y *
22441 - RAATGATARACCACATGAGCCAAGRATTGCTGATGAAATGACTAGCAARATAGCCAARGAR ~ 22500
-N D K P H B2 P R I 2 DEMT S8 K I A XK E
- M I N EM S 0 E L L M K * L A K * P K N
- %« x T T ¥ A K N C * * N D * QO N S O R T
22501 - CACCTGCATTATAGCTGAAAGACCTAATARATARAAGAATTTTGTGAACAACATATATGE = 22560
-H L B Y S5 * K T * * I X E F CE Q B I C
- T ¢C I I A E R P N XK * KN F V N N I Y &
- P A L * L K D L I N K R I L * 7 T ¥ M P
22561 - CAAAACCCACTCAGCGGCCAGACCTARAATTGTCAAGTCTAGCTTSTACGATEARATCGT ~ 22620
-0 N P L 53 G QO T * N T Q V * L V R * N R
- K T H S 2 A KR P K I ¥V K S s L Y D E® I V
- ¥ P T Q R P DL K L S5 & L A C T M K 5 8
22621 - CACCTGAATCGTTTCAAGAGCTGGATARGAATCAAGGGAGTCTAATCCACTTARACARAT ~ 22680
-H L N G F K § W I R I K & VvV * § T * T RN
- 7 * MV 3 R A G * E S R B & N P L K Q M
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272681 - GCTGCAAGGAARAGAACCTTCACAGALATCCATAGTAGTAACGTTAGACGAATTAAGATA ~ 22740
-A A R KR T F T ETI B S S NV R R I K I
- L ¢ 6 K E P s @K s I Vv T L DETIL R Y
~ C K E K ¥ L # RN P *» * * R * T N * DT

22741 ~ CAATTCTCTAACGCCATTACARTARGAAGGAGCACCARAATTAGATARGAGTACACCARA - 22300
-2 F §$ N A I T I RRS T K I R *» E Y T K
- NS5 L T P L QO * E G A P K L D K 5 T P K
- I L * R H Y N KK E 1 0 NN * I R V H Q K

22801 ~ AGCAGCAGTITACACAGATTAGAGARCCTAAGCAAATACTTAACAACAATAGCCACATAGC - 22360

$ § Yy T 95D * R T * A N T * Q g * P H 8

- A AV T I R EPF? KO I L N NN S B I A
- g ¢ L H R L 8 N L S K Y LT T I A T * R

22861 - GATTGTGARCAAT TTAGAAAATTTGGGTGACTTCACATAATTARTGCCGGCATCCRAACA - 22320
-DCEQF R KX F &L B I I NAGI OT
- I vV N N L ENL G DVF T * L M P A S K H
- L 7T I1 * K I w v T §$ & N * C R H P N I

22921 - TAATTTAGCAACACTCTTAACACTATTTTTAGCAATAGTTGTAGGTACTGAAGCTCTRAT ~ 22980
-*% F § N T L N T I F 8§ N 8 C R * *. 53 8 N
- N L A T L L T L F L AR I V V G 8 E A L I
- 1 ¢ #® &5 * H Y F » Q * L * vV V K L * F

22981 -~ TCTAGAATTGGTACTTTTAGTAAAAGTACACRAATTGGAACRATARTGTAARCACATAAGG - 23040
-$ R I 6T F 8§ K ST QL EOQ* CKHTIR
- L BE L V L L V KV d 8N W NNNWVNT * &

- * N WYy ©» * * K Y T I 6T I M * T 4 K A
23041 - CRTATAATTGTTAAACACACGTTGTGCTAATCTCTTAGCGCAATTTGATGTTGTAATTGC - 23100

T
-4 1 1 v K H T L ¢ * 3 L s A I * C C N C
- I *» L L N T R C A N L L A Q F D V V I A
- Yy N ¢ * T H V VL I 8§ * R N L M L * L L
23101 - TGCTIGTCCTARGAATGGTTTGACATAAGCCAARATTTTRCTCCRAGGAACACTATTAAT - 23160
-C L8 * E W F D I 3 ¢ N F T P RN T I N
- A C P KN GL T * A K I L L Q6 T L L I
- L vV L R M VvV * H K P K F Y § K E #H Y * L
23161 - TGCAGCAATACCATGAGTGGCAATTSTTTTTAAACCTAAGGCTAGTGAAAGCTCATTAGG ~ 23220
-cC § N T M S ¢ NCPFPF *T *x 6 * ¥ K L I R
- A A I P * V B I VvV » X P K A 5 E S$§ 5§ L G
- Q9 ¢ Y H E W ¢ L F L ¥ L R L V K A R * V
23271 - TTTCTTAATGGTBATGCTTGTGTTTTCCACATAAGCAGCCATARGATCCTCATGACCTAR - 23280
-7 L N GG N A CV FH IS S HEKTI L MT >~
- F L MV ML VF ST *A A I R S5 S5 * P N
- s * W * ¢ L ¢ F P H K ¢ P * D P H DL T
23281 - CTCTTGTGTTACTTTAACACCTTCATCTGATGGTTTAAGTATCACATTCCCTACAACTTC ~ 23340
-3 L C Y FP N T F I * WF K Y DTIAY N F
- $ ¢V T®T™0L T ?» s 3 b 6L s M T L P T T S
- L v L L * H L H L MV *»V *» H C L @ L R
23341 - GGTAGTTTTCACGTCACACTCTATGRCTTCCTTCTGTATGGTAGGATTTTCCRCTACTTC ~- 23400
-6 § F H V T L Y D F L L Y 66 R I F H Y F
- v v P T S H § M T S FPFCMV G F S T T S
- * P $ R B T L *L P S5 VW > D F P L L L
23401 - TTCAGAGGTGGGTTGTTGACTTTCACAAGCRAGATTGTCCATTCCTTETGTETCTTCTAC ~ 23460
-F R &6 ¢ L L T F Ts K I V B S L CV ¥ Y
- 58 B V G C * L § QAR L S I P CV 5 8§ T
- Q RWVV D FH K QD CPF L V CUL L L
1 ~ TGCCAGRACTTCAAATGAATTTGRAGTATCTACTGGCTTTGTACTCCARAGACARCGTARR —~ 23520
-C ¢ N F K *» I * §$ I Y W L C T P K T T *
- AR T S N E F EV 8§ T VP V L Q R ¢ R K
- P &L ¢ M N L K Y L L AL Y S K DN V N
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23521 ~ ACACCAAGTGTTTGGTTTGAACGTTIGTCITGETTGTAGCCTGCTTARTGTGCCARACAAT ~ 23580
-T P § V W F E R CL G C & L V N V P N N
- ¥ 0 VvV P 6L NV VL V VA WL MCQTI
- T K ¢C L vV * 7T L $ WL * P G * C A K QL
23581 ~ TGGCTTATGCAGTAATTTAGCACCTTTCTITGAAACTCGCTGARTAGTGTCTATAGTCAAT ~ 23640
- L M ¢ * F S T ¥ L E T R * I V 8§ I V N
- & L ¢ $ N L AP F L KL A E * C L * 5 1
- R Y A V I * E L § *N 8 L NS VY 5 @ *
23641 - AGCCACTACATCGCCATTCAAGTCTIGGGRAGRATGTGACAGATAGCTCTCGTGAAGCTEG ~ 23700
-5 B Yy I 21 ¢ VvV W EZETZCDR™* L 8§ * S5 W
- A T T § P F K § 6 K NV T D S 5 R E A G
- P'L H R HS S L 66 R M * g I AL V KL A
23701 - CTTTGTGAAGCCTGTCATTTGATTTAARTCATCAGCARATTTTGTCTTAGAACATCTGAG ~ 237460
-L ¢ E A CHIL I *» I I 8 X F CV R T CE
- F V K P V I # F K & 8§ A N F V L E K V 8
- L * 38 L §$ ¥ DL N HQOTI L C* NM"*V
23761 - TTTGRAATTATCAAARCTCGCATTTGGTAATGCTTGAGTTGGTACAAGGTCTATAGGCTG — 23820
E I I K TR I W * W L & W Y K V Y R L
- L XK' L §$ K L A F GNG * V &&T R &8 I G
- * N Y ¢ N S8 H L VYV MV EL V QG L * A A
23821 - CTCTGTATAGTAAGCATTATCCTTTTTATAATACCCATCCRATTTTGGTTCAATCTCTGT ~ 23880
-L ¢ 1 v § 1 Z L ¥ I I P I QF W F N L C
- s v *» * A L 8§ F L * Y P 8 N F G S I & V
- L ¥ $ K H Y P F Y NTOH?P?P I L V Q S L C
23881 -~ GTAAGTAACTCCATCGAGTTTATACGACACAGGCTTGATGGTTGTAGTGTARGATGTTTC — 23940
-v 8§ N & I E P I R H R L IO G C s V R C F
- ¥ vy T P 8§ 8§ L Y DT GG L MV V V * D V S
- K * L H RV Y T T QA * W L » C K M F P
23941 - CTTGTAGARAACATCAGTCACTGGTCCTTTGTACTCTGACRTCTTTGTRAGGTGAGCTCC — 24000
-L vV B N I S H W S P Vv L * H L C K V & &
- L * K T § V T G P L Y S DI F V R * R P
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- ¢ R K B ¢ $ LvL CTUL T S L *» G E L R
24001 -~ GTCAATACGATAGAGGGTCTCCTTAGCAGTTATATGAGTGTAATGACCACACTGATAGTT - 24060
-vYy N T I EBE 6L L S5 S5 Y M & v M T T L IV
- § I R * RV 8§ L A VvV I * Vv * * p H * * [
- ¢c Y b R G S P * 0 L Y E C N D H T D S Y
24061 ~ ACCAGTGTACTCATTCGCACATAAGAATGTACCTTGCTGTAATTTATACTCAGCAGGTGE ~ 24120

-7T $§$ v L 1 R T * E C T L L *F I L S R W
- PV Y § F A H KNV P CCW®HNILY S A G G
- 9 ¢C T H 8§ H I RMY L AV I ¥ T O O V V
24121 - TGCAGACATCATAACARAAGAAGACTCTTGTTGTACTAGATATTCTGTAGCATCACGACT -~ 24180
-C R H H N KRURIL L LY * I L ¢ 5 I TT
- A D I I T KE D S CC TR Y C V A S5 R P
- o T s * 0 K X T L VvV L b1 VvV * H H D H
24181 - ACACACACATGGAATGGRAACACCTIGTCTITAAGATTATCATAAGATAGAGTACCCATATA - 24240
-T H T W N &GN T CL K I I I R * 8 T H I
- T H 6 M EBE T PV L R L S * D R V P I Y
- T ¥ M E W K H L S * D Y H K I E Y P Y T
24241 = CATCACAGCTTCTACACCCGTTARGGTAGTAGTTTTCTGACCACAATGTTTACACACCAT - 24300
-H H $ F Y T R *» 6 8 3 F L T TMUPFP T E H
- I T A &£ T P V KV VYV F P Qg C L H T T
- S ¢ L L H P L R * * F § D EDNXNV Y T ? #
24301 -~ ATTHAGAACTCGCTTTGCAGATTCCAAATTAGCATGCTGTAGARGATGGCTCATAGITTIC -
-I K ¥ 8§ L ¢CR P QI S ML *# KM G H § F
- L R TR F A D S KL A CCRIRWV I V &
*E L AL O I P N * H AV E D G 5 * F L

F1G. 12 Con't

(3]
=
(9%
(a2
Lt}



Patent Application Publication  Jul. 22,2010 Sheet 84 0f90  US 2010/0184019 A1

24361 ~ TCTGACATCACCARGCTCGCCARACAGTTITATTACTGTAAGCGAGTATGAGTGCACRAAR - 24420
-8 b I T KL AN S FI TV S E Y E C T K
»P 8§ s p T WV L L L * A S5 M S A QO K

m
L

(€3]

- L
- *H B Q AR Q @ F Y Y C K R V * V HE K 5

24421 - GTTAGCAGCATCACCAGCACGGGCTCTATAATAAGCCTCTTGAAGTGCTGGTGCATTIGAR ~ 24480
-V & s I T s T 66 s 1 1 s L L K C w C I E
- L A A S P A RAUL *» * A § * 5§ A& G A L N
- * Q0 H H QH GL Y N KPIL EV L V H * I

24481 - TTTGACTTCRAGCTGITGAAGTGCTAATRAAACACTAGACAAATAACAATTGTTATCAGC -~ 24540
-F D F K L L K C * * N TR Q2 I T I V I 8
- LT s s ¢ * 58 A N KT L DK * g L L S8 A
- *» L ¢ AV EV L I KH * T NI NNTZGCY Qg 2

24541 - CCATTTRAATTGAAGTTAAACCACCAACTIGAGGAAATTTCCATTTCITTGETGTGGTTTAR ~ 24600
-P F N x5 * T T N L R K F P F L C V VvV ¥
- ®H L I E VYV K P P T * 6 N F H F F V W F K
- I L KL N H QL EE I & I S L C ¢ L K

24601 - AGCAGACATGTACCTACCAAGAAARCTCICATCAAGAGTATGGTAGTACTCGARAGCTIC -~ 24660
-5 R H V P T KK T L I K& MV V L E 5§ F
- A DMY L P R KU L S 5 R VY W * Y 3 K 3
- o T Cc T Y g E NS H Q E Y G S T R K L H

24661 - ACTACGTAGTGTGTCATCACTAGGTAGTACAARAGAAAGTITTACCCTCATGATTITACATG ~ 24720
-T7T T * C VvV I T R * Y K E £ L 7T L M I Y M
- L R § V Ss s L ¢ S T X XKV L P s * F T *
- Yy v v ¢ H H *V vV g R K S Y P H I L H E

24721 - AGGTTTAATTTTTGTAACATCAGCACCATCCAAGTATGTTGGRCCARACTGCTGTCCATA ~ 24780
-R F NP C N I S5 T I OV C W T KL L &8 I
- ¢ L I P V2 S5 AP S XYV G P N C C P Y
- v +# F L * H O H H P S M L D -0 T A V I M

24781 - TGTCATAGACATATCCACRAGCTGTGTGTGGAGATTAGTGTTGTCCACAGTTGTGRACAC ~ 24840
-C #H R H I H K L CV E I 5 V vV H 3 C E H
- v 1 b I s 7 s CV WR L V L S5 TV V N T
- s * 7T Y P Q AV C G D *CC P QL * T L

248435 - TTTTATAGTCTTAACCTCCCGCAGGGATAAGAGACTCTTTAGTTTGTCAAGTGARAGARC ~ 24800
-F Y S L " L P Q G * E T L * F V K * K N
- F I VvV L T S R RD KU RILUPF S L S S E R T
- L s * P P A G I R D 8 L Vv C 0 V K E P

24901 - CTCACCGTCAAGATGAAACTCGACGEGGCTCTCCAGAGTGTGGTACACAATTTTCTCACC ~ 24960
-L T v KM XKL bODGAUL QS V Y HNF VT
- 8 P S R * N 8§ T G S RV w Y T I L S P
- E R QDETURU®RGS P ETCGTQF C H H

24961 - ACGCTTAAGAARTTCAACACCTAACTCTGTACGCTGTCCTGAATAGGACCARTCTCTGTA ~ 25020
-7T L K K F N T * L C T L S5 * I 66 P I 8 V
- R L R N 8§ T P N S V R C P E * D o S L *
- A * E I Q H L T L Y A V L ¥ R T N L C K

25021 - AGAGCCAGCCARAGAAACTGTTICTAC GTGCTCCTCAGATGTCTTTGATGACGAAGT ~ 25080
-R A 8 Q R N C ¥ Y KV L, L R C L *» * R §
- B P A K E T V $ T X C S S DV F D D E V
- S ¢ P K XL F L Q S AP OMS L M T K *

25081 - GAGGTATCCATTATATGTAGTAACAGCATCTGGTGATGATACTGACACTACGGCAGGAGC - 25140
-5 v 5 1 1 C 8 N S I W * * Y * H Y G R &8
- R Y P L ¥y V VT A S5 6 DD T™DT T A G A
- G I H Y MM * =~ O H L V M I L T L R Q E L

25141 - TTTRAGAGRACGCATACAGCGCGCAGCCTCTTCAAGATTAMRACCATGTGTCACRTAACC ~ 25200
-F K R T H T A R S L F K I KT M C H I T
- L R E R I O R A A S 35 R L K P C V T * P
- * E N A Y S A Qg F L o b * N H V & H N Q
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25207 - ARTTGGCATTGTGACAAGCGGCTICATTTAGAGAGTTCAGCTTCGTAARTAATAGRAGCTAC - 25250
-N W H CD KR L I * KV Q L R NN R S5 Y
- I ¢ I vT S G S F RELE F S F V I T E AT
- L AL * Q A A HL E S & A S * * *» K L Q

2526. - AGGCTCTTTACTAGTATAAAAGAAGAATCGGACACCATAGTCAACGATGCCCTCTITGAAT ~ 25320

R L F T 5 I K EE S DT I VNDAULTZLN

- 6 8$ L LV *» K KNRT?P*~ S5 TMES * I
- A L Y * Y K R R I GH H S Qg R C P L E F

25322 - TTTAATTCCTTTATACTTACGTTGGATGGTTGCCATTATGGCTCTARCATCCATGCATAT ~ 25380
-F N S F I L T L DG CH Y 6 & N I B B8 Y
- L I P L Y L R W M V A I M A L T 5 M H I
- * F L Y TYV GGW L P LWL * H P C T *

25381 - AGGCATTAATTTTCTTGTCTCTICAGCATGRGCAACCATTTICTCTCARATTCCAGGATAC ~ 25440
-R H * F 5 C L F § M & K HF S8 Q I P G Y
- 66 I NN F L V S 5§ A * A 5 I 5 L K F Q DT
- AL I F L 8 L Q H E @ A F L $ N 8 R I ¢

25441 - AGTTCCTAGAATCICTTCCTTAGCATTAGGTIGCTTCTGAAGGTAGTACATARRATGCAGA ~ 25500
-% § * N L F L S I RCPF *» R *x Y I K CR
- VP R I §$ S L AL GA S E G S T * N A D
- F L E S L P * H * V L L K V VH K M 0 I

25501 ~ TTTGCATTTICTTAAGAGCAGTCTTAGCTTCCTCAAGTGTATAACCAGCACATCCTTGTICC ~ 2b5460
-¥F A F L K 8§ 8 L-5 F L K C I T s =T 8§ L 8
- L B F L RARV L ASS SV * P A HU?P CF
- c I s * E Q s * L P Q V.Y N Q H I L VvV Q

25561 - AGGGTACGTGGTTATATACTCATCAACTGGCACTTICTTCAAAGCTCTTGAGAGCATCTC ~ 25620
-R VvV R G Y I L I N WHF L © S & * E H L
- 6 Y v v 1 Y 8§ 8§85 T 6T F F KA L E S§ I 8
- ¢ T WL Y T™&HOQOQIL AL S S KL L R A S Q

25621 ~ AGTAGTGCCACCAGCCTTTTTGGAGGGTATTACAACACAAGTGATATCACCACTAGTGAT - 2568C
-S & AT S L F G GY YN T S D I T T 5§ D
-y v P P AF L EGITTQQV I 5 P L V I
- * C H ¢ P F W RV L Q H K * Y H H * * *

25681 ~ AACATCARCCTACCATGTAAGGTGCATCCTTCTCRAGGARAGACRTATCTTCACCTICTRAG ~ 25740
-N I T Y H VY R C I L L K E RHI F T & K
- T s P T M * G A S F S R KD I s 8§ P L 5
- R H L P CKV HP S QG KT Y L HL * A

25741 - CATGTTCTGAGAATCATGGTAAAGCTTACCATTGATATCAGCAAACARGAGTAACTTATT - 25800
-R VL R I MV X L. 7 I DI § K Q E * L I
- M P * E S5 W * 8§ L P L I 8 A NI K S NUILL
- ¢ S EN R G X A Y H *Y Q Q T R V T Y W

25801 - GGTAAGAAACTTAGTTTCTTCCAGTGTTGTGGTAACCTCATCAATGCAGGCCTTAATTTT ~ 25860
-G K KL S F F Q@ CCOGCNULTIWNU-AGTULNF
- VR N L V S S SV VvV T s S MM QAL I F
- ~ g T * F L P V L W * P K Q C R P * F L

25861 - TGGCTTCACATCGACAGGCTTCTGTACGACAGATTTCTCCTCAGTTTTGGRATCTTCTGT ~ 25920
-W L H I bR L L YD RPF L L S F G I F C
- 6 r T s TG VF CTTDUF S S5 VL E 5 858V
- A S H R ¢ A S V R Q I 8 P ¢ F W N L L C

25921 - GTTTGGTGGCTCCTCTTGTTTAGETGCTTCCACTCTAGGCTTCAGGTTATCARGATAATC ~ 25880
-V WW L L L ¥ R CF HS R L ©Q V I K I I
- F 6 G S$ S5 C L 6 A ST L G R L S§ R * 8
- rL vavp L vV * VvV L P L *AR 3 G Y QO D N P

25981 - CATGACAACCTGCTCATAAAGAGUTTTGTCATTGACTGCAATATARACCTGTGCTACGARAC - 26040
- D NL L I K S ¥ Vv I D CDN I N L C TN
- M7 7T ¢C S * R AL S L TATIT *» T CV R T
- *Q P A H K E L CH * L ¢ Y K P V Y E P
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26041 - CGTCTGCACGCACACTTGTAAAGRCTGRAGTGGTTTAGCACCAAATATGCCTGUTGACAR ~ 26100
-R L H A H L * R L KW F s T K Y A C * O
- VvV ¢ TH T CKD* S5 G L A P NM P A DN
- 5 ART LV KTEVVY *H ¢ I CL L TT
26101 - CAATGGTGCRAGTAAGATGTCCTCTGAATTGAAATTTTCATATGCTGCCTTAAGAAGCTG ~ 26160
-9 w ¢ K * D v L *» I EI F I C C L K K L
- N G A § KM S$CE L K F S Y A A L R S W
- M Vv ¢ vV R C P VN *NF HMIL P * E A G
26161 - GATCTCCTCACCTGCATTTAGGTTAGGTCCRACARCATGCAGACACTTCTTAGCAAGATT - 26220
-b vV L T C I » V RS NI-INMOQOQTUL L & K I
- M § § P A F R L ¢ P T T CUR ®& F L A R L
- C P H L BHL G * V QOQ H A D T S * Qg DY
26221 - ATGTCCAGAAAGCAAACAAGACCCTCCTACTGTARGAGGGCCATTTAGCTTAATGTAATC ~ 26280
-M § R K ¢ T R P 8 Y C K ERAI * L NV I
- C P E S K QD P P T V R P ¥ 5 L M * &
- v ¢ K A N K T L L L * E G H L A * C N H
ATCRCTCTCCTTTTGCATGGECACCATTGGTTCCCTTGTTGAGTGCACCTGCTACACCACC ~ 26340
-7 7L L L ®H 67 1 G CL VvV E CTCY T T
- &L 8§ F C MA P L VAL L S A P AT PP
- H $ P T A W H H W L P C * V H L L d H H
26341 - ACCATGTTTCAGGTGTATGTTAGCAGCATTTACAATCACCATAGGATTAGCACTTTGTGE ~ 26400
-7 ¥ F Q V Y V 3 8 I Y NE HR I S TIL C
- P C R C ML A AFPT I TI GL A L CA
- H v s ¢V ¢ *» Q0 H L Q S P > D * H F V P
26401 - CTCCTTAARCGATGTCAACACATTIAATGGCARCATTGTCAGTAAGTTTTARATRACCAGT — 26400
-L I. N DV N T FUNGNTI YV $ K UF * I T §
- $ L T M S5 THLMATIL SV 5 F K * PV
- P R C ¢ E I * W ©Q H C @ * V L N N Q *
2€461 - AAACTGATTAACTGGTTCTTCAGGTGTAGGTTCTGGTTCTGGCTCAATCTCTGATTGCTC ~ 256520
-K L I ¥ W F F R CRF W F WL NIL * L L
- N * L T G 8 8 GV 66 S G 5 66 5 I 5 D C S
- T b * L VL g v * VvV L vV L A Q S L I A Q
26521 - AGTAGTATCATCCAGCCARAGICITCCTCTTCTTCTTCCTCARCTCGAACTGTTTCAGCTGA — 26580
-5 $ 1 I ¢ P V F L F F F L N S N C F & *
- vV s s s ¢ 8 s § 8 8§ & 5 T R T V 5 A E
*Y H P A S L P L L L P ¢ L E L F O L R
2¢581 - GCCACCAAATTCCAGAGGGAGACCTTGATAATCATCCTCTGTACCGTACTCATGTITCACA ~ 26640
-G T K ¥ ¢ R E T L I I I L ¢ TV L M F T
- B P N S R G R P * * § 5 V. P Y 5 C § 0
- H ¢ I P E G D L D NUH P L Y R T H V H R
- 26641 - GGTTTCATCAATTTCTTCTTCCTCACACTCTGCATCCTCCTCITCTTCCTCATCTGGAGG ~ 26700
-G F I N F ¥?P P L T L CI VL F F L I WR
- ¥ $ $ I § 8§ 8 8 H S A s 5 S 8 S s S G G
~ F H ¢ F L L P & T L HRF L L P H. L E G
26701 - GTARAAGGRACARTACATACGTGATGARAAGTITTCTTCACCAGCATCATCAAATAAGTA - 26760
-V K¢ T 1 H T * * KV F F T S5 I I K * V
- * K E ¢ Y I R D E K F S5 S P A § S N K *
- K R N N T Y VMK S F L HOQQ d H Q I S R
26761 - GAATGTAGCTACACTCCACTCATCAAGATCAATACCCATGTTGGTAAGCAGATCRGRARC ~ 26820
-k C $ vy 7T P L I K I NTHV G K E I RN
- N V A T L H S S R § I F M L V K R 5 E T
- M * L H T H O D QY P C W * G D @ K L
26821 - TGGTTGTARACGTCT CAACAGCCTCTGCTACARCACATGCAARCTCAGTARCTTCGGT - 268E0
-Ww L * § L N g L C Y N T C K UL 8 NP G
- 6 ¢C X v p T T A S AT T H A NSV T 5V
- vV vV K $ 8 9 © P L L Q B M g T @ * L R Y
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26881 - ACCGGATTCAARCAGTGTAGACAGAGCACTTTTCATTAAGCACTTTGTCARCACGTTCATC ~ 26940
-T 66 F N §$ V DRSAVLFI KHPFV NTTF I
- P DS TV * T EH F S L S T UL S T R S 5
- R I ¢ ¢ ¢ R O S T F E * A L C Q H V H Q
26941 - ARGCTCAAATGTGATTCTCACATTCTTGTAACCTTGAACTTCCCAARCAGTATCTTCICC ~ 27000
- XK L K ¢ Db S$ H I L VL N F P N S5 I F S
- 8§ 8 NV I L T F L * P *« 7T 5 0 T V 5§ § P
- A ¢ M * F 8 H S C N L E L P K O Y L L 0O
27001 - ARRGGTTACACCTTTEATTGGTGCACCCCCTUTITAAGCGAAAGACATTGTTITGTAGCCAG ~ 27060
-K 6 Y T F N W C TP F * A K DI V C 8§ C
- XK v T F L I G R P P F K RK T L F V A S
- R L A L * L v #H P L L S8 B RHCIL * PV
27061 - TARRCCAGGAGACAATGCGCAGTATTGTITICTTTGTCCTTARTCTCTAAGAGCATGAGGCC ~ 27120
-* 7T R R Q C A V L F F V L N L * E H E A
- K P G DN A Y CS L S5 LI 8 K S5 MR PF
- N ¢ ET M R S I V'L T P * 5 L R A * (G H
27121 - ATTTACACAGACTGGTGTGCCGACGATAGCTCCATTTCTCAAGCTATCAACGGGCETCTC - 27180
- Y T D Ww<¢¢ADDS S I CEATINGTZ RL
- F T ¢ T G V P T I R P v K L. § T G VvV §
- L # R L VC.CRR™* L L * 5 Y QR A § R
AGTGCTTCGAGTTCACCGTTCTTGAGARCAARCCTCCTCAGAGGTAAGTACTGTGTCATG ~ 27240
¢ F B F TV L ENDNILILZRGIE K Y C V UM
- $ A 8§ 8$ s5 P ¥ L R T T 8 S E V 5 T VvV § C
- v L. R V H R S * E Q P P Qg R * ¥V L C H V
27241 - TGAATCACCTTCAAGAAAGGTTACTTCTITTGCTGCCTTAACGAGCCATCGAGTAGTTCCAG ~ 27300
-* I T F K K 66 Y F F WCUIL K RBHBEE * L Q
- E $ P S R KV T S F G A L R G M § 5§ C S
- N H L ¢ E R L L L L Vv P * LE A *» V V A A
27301 - CTGCTCCTTGCLACGTATACACTGACGGTAARGTCCCTTECTTTGAGCGATGAAGACTTC - 27360
-4 L L A T Y T L TV K S L AL S D E D F
- ¢S L PRI HH * R * S P L L * A MI KT S
- A P C H VY T DG KV P CF E R * R L H
27381 - ACCTAAGTTGAGTGATCGCAACTITTGCGCCAGLGATAGTGACTTGATCAATGCACATTTC ~ 27420
- T *» vV E * 8 ¢ L C A 3 D 3 DL I N A H F
- P K L $S D RN F AP A I VT * § M H I S
- L s * v 1 A T L R QR *» * L D Q C T F R
27421 ~ GAGTGCCTTGTTAACAACATCAATGRAGCATTTTACACAATCCTTGATGTTATCTGAAGC ~ 27480
-E C L V N NI NEAFY T I L DV I * 38
- $ AL L. 7™T7T 8 M K HF T OS5 L ML S 5 A
- v P C * 0 H o * $ I L H N P * C Y L K ©Q
27481 - BACCTGTATTTGACCCTTGACGATGCTCARAARCACCTGTRATGAGAARTTTGAGAATCIC - 27540
-N L Y L T L D DV KNTCUNUEI K F ENIL
- T ¢ 1 * P L 7T M s K T P V M R N L R I S
- PV P o P * R CQ K I L * * B I * E § P
27541 - CCAAGCATCCTTGAGARATTCAACTCCTGCACTAAGTTTCGCCTCAATCCATTCARAGAT ~ 27600
-F 5 I L E K F N § C T K F R L N P F K D
- QA 3 L RNS T P AL S F A S I H S K I
- K 3 p *» £E I ¢ L L H *V 8§ P 0 S I ¢ R *
27601 - AGGCCTGAGTITTTCRACAGTAGTGCCCAAAAGATTAGACAACCACTGAGRAGTCTIGTTG ~ 27660
-R P E F F X 5 5 A QK I RQP L R & L L
- ¢ L 8§ F s TV VP K KL DUNH* E V CC
- A Y VvV F Q @ * C P K 2 T T T E K § V V
27662 - TACAAGACCACCAGTTACATATGCCATAATAATGACACTGTTGGTGAGCAGETCTGAAGT ~ 27720
-Y XK T T §$ Yy I ¢ H NN D T V G E Q V * 3
- T R P PV T Y A I I M TUL L V S R S E V
- Q 0 H ¢L HM P * * * H CW * A G L K Y
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27721 - ATAARCCATGGCGTCGACAAGACGTAATGACTGTTCAGAAATRCCATCAAGTATGGTGAC ~ 27780
-I N H GVD KT *»* L F RNTTIKY G D
- * T M A S T R RN D C s E I F 5 5 M V T
- K P W R R QD V M TV QO K Y H Q V W * Q
27781 ~ RGCTGCTCTITCCARATCAGGAATTGAGTGGTITTGCTGCATCRAGTGTGCGCGCRARAAT ~ 27840
-5 C § L 0 I KNV V CCI K CA R KN
- A A L C K 85 ¢ I B W F A A S S V R A K I
- L L F A NEIL S GL L H Qg V C A QO K L
27841 - TGATCTGATAACACCAGCAGCCTGTGAGGGRARACCACACAGTGGTGTTARAACTGATCT ~ 27500
- % S DN T 5 8§ L * G K T T Q W C * N * 5
- DL I TP A RARTZEGK P BH S GV K T DL
- I * * ¢ Q PV R ENUHTV V L KL I S
27901 - CTGTTGTCCAATGTTCCARAGCACCTTTTACGGGCTTTCCCTTGCTAACTTTATAGTTACC ~ 27960
- L § ¥V ?pPp 3T VF Y L S L GNF I VT
- ¢ ¢ P M ¥ QAP F TG F P LV T L * L ?
- v V. g ¢ & K H L L RAPF P W * L Y S ¥ R
27961 - GCAGGACTCRACAATGGTTTTGAAAGACTTGTARTCAAGACTCTTTATAGTGTCAATAAAR ~ 28020
AR 6 L N N G F B R L V I K T L Y S V N K
- ¢ b s T ™MV L KDL * S RL F I V § I K
- R T Q Q W F * R T CHNKN DS L =~ C Q0 * R
28021 - GGCACTTGTAGAAGCAGAGAAAGATGCCAARATGATGGCAACCTCTTCATTCAAATGARA ~ 28080
-¢ " ¢C R S R E R CQNDGNIL F I O M K
- A L VE A EBE K DA K MNMAT S 53 F K * K
- H L * K ¢ R KM P K=* W O P L H & N E N
28081 -~ ATCGECCAACRATGITAATGTTAACACGTTCACGACTCAGTATCTCARGGAGATCCTCATT - 28140
-~ I A N NV NV N T FT T Y L K E I L I
- 5 2 TM L ML T R S RL S I S R R S8 5 7
R 9 Qo C * C * HV HD SV 3 Q G D P H S
28141 - CAAGGTCTCCRCATTGTCACCAGTAATGCCAGTATGGCCTGAGCCAARTATCAGCACTAGS — 28200
) 1 I v T §$ N A & M A * A N I & T 3
- KV §$ T L 8 P V M 2V WP E F I S A L A
- R §$ P H C H ©Q * C QY G L § ¢ Y Qg H * H
28201 - ACGAGGRAACCCAGTAGGCACGCTTATTATAGCAGCCAACATAGGCRAACACACAGCCTCT - 28260
-T R N P V G T L I I A A NI G K H T A S
- R 6T ¢ * A R L L * @ P T *ana N T @ P 2
- E E P S B H A Y Y 5 S5 ¢ HR O T H S L D
28261 - AAAACATCTAGTCCTACCTCCCTTGCGGAGICGAGTTTCRATGTTTGAGTGGTTGTGATA ~ 28320
-K T § §$ P T S8 L A E S S F NV x V V VI
- K E L VL P P L R S RV S M F 2 W L * *
- N I * s Y L P C GV EF QCL S G C DN
28321 - ATCTGCAACACTATGCTCARGGTCCARTCTCTGGGTCTTGACAGGCAGGACATGGCATTTT ~ 28380
-I ¢ K T ¥ L R S NL WV L T 66 R T W H F
- % A T L C & ¢ P I & G S * Q A G H G I F
- L g # Y » 0V Q9 S L 66 L DR QD MAF 3
28381 - CACTACAGCATTAGTAGGTAGGTACUCACATGTAGTAGGTCCTTCAATAACTARATTTIC - 28440
-H Y s 1 $ R * V. P T C S R S$§ F NN * I F
- 7T T AL L V ¢ R Y 2 HV V G P S I T KF S
- L ¢ #H * * VvV ¢ T H M * * V L Q * L N F 0
28441 ~ AGTGCCACRATGTTCACARGTGGCTTTCAGRAAGTCGCACGTCTGCCATGARACTTCATL - 28500
-s$ A T M F T 8§ G F Q KV A R L P * N F I
- vV P Q ¢C 5 9 V A F R K S H V T H E T 3 8
- C H NV H K W L 8 E S KR T 8 ¥ K L H R
28501 - GSCAATGATTACATTTCATCAAGGTAGACARGTCCATATTGTTACZACTCCTGTGGAGATGC ~ 28560
-A M I T F H Q G R Q V H I VT L L W R C
- 0 * L H P I K VvV D K C I L L H 5 C G D A
- N p Y I S 8§ R * T S A Y CVY T P V E M Q
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28561 - ARCAGGGTACACAGAGCGTATACGCCCCATGARACCCTCAGTCTTTTTCTTTTCRACACG ~ 28620
- RV H R AY T P HETIL S L F L F N T
- 7 G Y T FE R I R P M K P S5 V F F F 5 T R
- o 6 T 0 s vV Y AP * N P QS F 5 F Q
28621 - TGGITGAATGACTTTGACTTTTGAGTTARGAGCAAACACARACTTTGGGCATTC
-%¥ L ¥ Dp F DF *V KREKHBEKILWATF
- ¢ * M T L T PF EL RGN TUHNUF G H 8 P L
- v E *# L * L L & * EE T O T L G I P L *
28661 - GAAAGTGTCARATTTCTTGGCACTCITAATTTCGAACGGTGTCTGCGTCCICGTAGCTCTT ~ 28740
- 5§ V K F L G T L NFE CCVL V L V A L
- K VvV $ X r L AL L I S§ KOGV W C S * L L
- K ¢ 0 I 8§ W H &8 * F R R V § A R S5 & ¥
28741 - ATCAGAGCGCTCAGTGAACCAGGCAATTICATGCTCATGE GCAGCAGTAGACACC - 28800
-I R AL § E P G N F ML MV A A V D T
- 8 ER §V N A I 8 C S %W S RO OQ * T P
- o § A @ * T R 0 F EA 4 G H G 8 S R H L
28801 - TCTCTTCGACTCGATGTAATCAAGTTGTTICGGAAAGAGTGCACATTGACTTGCCCGCGCE ~ 28860
-5 L R L DV I KL F &G K S AH YL A R A
- L F D S M * s & C 3 ERV E I DL P A R
- S § T R C N ¢ VV EKKEZCTUL T CP R V
28861 - TCCGAGAARRATCTTTGATGCAATCARGAGGGTACCCATCTGGGCCACAGRAATTSTTGTC ~ 28920
-¢C E K I F D A I KRV P I WATIGLE I VYV
- A R K S5 L M Q S R G Y P S5 G P Q K L L 8
~ R E N L * C N QE G T B L G HZRWDNCCR
28921 - GACATAGCGAGTSACTGCACCTCCATTGAGCTCACGAGTGAGTTCACGGAGTGCACCACT ~ 28980
-D I s D C T S I E L TS 5 T EC T T
- T * R V T A P P L 5 5 R V 5§ S R 5§ A P L
- H S & * L E L #H * A H E * V B GV H H C
28981 - GCCATGCTTAGTGTTCCAGTTTTGTTCATARATCTTCAATGCGATCAGTCGCCAACCTCCTC ~ 29040
-A M L §$ VvV PV L I I F N GI S A KL V
-~ ?» C L VvV ¥ Q F C S *S5 § M G5 V P &5 5§ 8
= H A * C § S F V H N L © W D Q C @ A R H
29041 - ACCTAAGTCATAAGACTTTAGATCGATGCCATAGCTATGACCACCGGCTCCCTTATTACC ~ 29100
~T * v I R L * I D A I A M T T 6 s L I T
- 2 X 8§ * pF R & ¥M P * L * P P A P L L P
- L $ #H X T L D R C H S5 Y D H R L P Y Y R
29101 - GTTCTTACGAAGRAGAACATTGCGGTATGCAATTGGGGTTTCGCCCACATGTGGCACGAG - 29160
-V L T K K N I A V CNW G F A B M W H E

H vV
CCCTTT ~ 28680
P F

- F L R R R T L R Y A I GV S8 P T C G T 8
- s Y & EE H C G6GMC¢L GF R P HV A RV
29161 - TACTCCCAGTGTTATACCGCTACGACCGTACTGAATGCCETCCATTTCTGCAACCAGCTC ~ 258220
-Yy $ ¢ ¢ Y T AT TV L NAVHUFPCNQL
~ T P 8§ V I P L R P Y * M P 8 I 58 A T 5 35
- L PV L ¥R Y DRTZEZCZRUPZFL QP A Q
29221 ~ RACGACCTTGTGGCCGTGATTGGTGCTTAAGGCATCAGARCGTTTARTGAACACATAGGG ~ 29280
-N DL VAV I G6GA * G I RTUFUNEWUHRTIG
- T T L WP * L VL XA S EIRILMDNT* G
- R P C G RPE W CL RHEOQNV * * T H R A
29281 ~ CTGTTCAAGCTGGGGCAGTACGTCTITTTCCAGCTCTACTAGACCACAAGTGCCATTTTT — 29340
-L ©r ¥ L6 QY A~AcFPF QL Y *» T TS A I F
- ¢ $ $ w ¢ s TP F S5 8§ 8 TR P Q V P F L
- v ¢ A G A V R L F P A L L D H K C H F *
29341 ~ GAGGTGTTCACGTGCCTCCGATAGGLCCTCTTCCACAGAGTCCCCGAAGCCACGCACTAG ~ 29400
-k V F T ¢C L R * GG L F H R V P E A T H ~
- R C 8§ R A S D R A S§ S T E S P K P R T S
- G VvV B Vv P 2P I G P L 2 ¢ S P R S H A L A
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29401 - CACGTCTCTARCCTGAARGGACAGGCAAACTGAGTTGGACCTGTCTTTTCTCGTTGACACT - 29450
-1 vV § N L KD ROQTEL DV CUF L V DT
- T 3 L T *» R T G K L 8 Ww T C V F 38 L T P
- R L, » P E G QAN *»V G RV F S R * H Q

29461 -~ AAGRACAAGGCTCTCCATCTITACCTTTCGGTCACACCCGGACGRAACCTAGGTATGCTGA ~ 29520
- K N K A L H L T F R & H B D E T * V C *
- R T R L S I L P ¥ G H T R T K P R Y A D
- E 0 G s P 8 Y L S8 VT P G RNUILG ML M

28521 - TGATCGACTGCAACACGGACGAARCCGTARGCAGTCTGCAGAAGCAGGGACGAGTTACTCG ~ 29580
-* s T A T R T K P * A V C R R G 7 5 Y 8
- DR L Q HGRUNIRI KOS A EE G R V T R
- r ¢ N 750D ETV S5 S L Q KR D E L L V

28581 - TTTCTTGTCAACGACAGTARAATTTATTATIGTTTATACTGCGTAGGTIGCACTAGGCATG ~ 29640
-F L VvV N D 5 K I ¥ Y CL Y C V GG A L G M
- ¥ L s 1T 7TV K ¥F¥Fr I I VY T&A* VYV H * A C
- s ¢ ¢ R QO * N L L L F I L R R CT R H A

29641 - CAGCCGAGCGACAGCTACACAGATTTTAAAGTTCGTTTAGAGAACAGATCTACAAGAGAT - 25700
-Q P & D 35 Y T D F KV RFL E N R S8 T R D
- 5 R A T AT I L KF V * R T D L O E I
- A E R Q L B KR F *» 5§ 5§ F R E O I Y K R 8§

29701 - CGAGGTTGGTTGGCTTTTCCTGGGTAGGTARAARCCTAATAT ~ 28742
-R G W L A T P G * V K T * ¥ X

E v ¢ W L F L ¢ R *» K P N ¥

- R L V 6 F & W V G KN L I X

i
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NOVEL HUMAN VIRUS CAUSING SEVERE
ACUTE RESPIRATORY SYNDROME (SARS)
AND USES THEREOF

[0001] This application is a continuation application of co-
pending U.S. patent application Ser. No. 11/808,408, filed
Jun. 8, 2007; which is a divisional application of U.S. patent
application Ser. No. 10/808,121, filed Mar. 24, 2004, now
U.S. Pat. No. 7,375,202; which claims priority benefitto 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 Application No.
60/464.886 filed Apr. 23, 2003, each of which is incorporated
herein by reference in its entirety.

[0002] The Sequence Listing for this application is labeled
“SeqListing.txt”, which was created on Feb. 10, 2010, and is
1,624 KB. The entire content is incorporated herein by refer-
ence in its entirety.

1. 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 hRSARS virus. The invention further 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 therapeu-
tic 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. Further-
more, the invention relates to vaccine preparations conipris-
ing the hSARS virus, including recombinant and chimeric
forms of said virus as well as protein extracts and subunits of
said virus.

2. 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 Respi-
ratory 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 investigation, 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 patho-
gens that are known to be commonly associated with atypical
pneumonia. The present inventors were one of the groups
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involved in the investigation of these 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 etio-
logic 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.

3. 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.
Theisolated 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 morphologically and
phylogenetically relates to known members of Coronaviri-
dae. 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 acces-
sion number, CCTCC-V200303, as described in Section 7,
infra. In another specific embodiment, the invention provides
complete genomic sequence of the hSARS virus. In a pre-
ferred 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 embodi-
ment, 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, preferably 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 ID 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 IDNO:11, 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, or more contiguous nucleotides of the nucleotide
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 comple-
ment thereof. In another specific embodiment, the present
invention provides isolated nucleic acid molecules compris-
ing 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, 7,000, 8,000, 9,000, 10,000,



US 2010/0184019 Al

11,000, 11000, 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 pro-
vides isolated polypeptides or proteins that are encoded by a
nucleic acid molecule comprising or, alternatively consisting
of a nucleotide sequence that is at least 5, 10, 15, 20, 25, 30,
35, 40, 45, 100, 150, 200, 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 yet another spe-
cific embodiment, the invention provides isolated polypep-
tides 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 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 isolated polypeptides or
proteins that are encoded by a nucleic acid molecule com-
prising or, alternatively consisting of a nucleotide sequernce
thatis 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 contigu-
ous nucleotides of the nucleotide sequence of SEQ IDNO: 13,
oracomplement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides or proteins that
are encoded by a nucleic acid molecule comprising or, alter-
natively 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 iso-
lated 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 prefer-
ably have a biological activity of the protein (including anti-
genicity 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 thatis atleast 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,
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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 con-
tiguous nucleotides of the nucleotide 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 (SEQ ID NOS: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 hRSARS
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 embodiment, the
invention provides a method of screening for an antibody
which immunospecifically binds and neutralizes hSARS.
Such an antibody is useful for a passive immunization 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 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, a complement thereof, or at
least a portion of the nucleotide sequence thereof. In another
specific embodiment, the invention provides nucleic acid
molecules which are suitable for hybridization to hSARS
nucleic acid, including, but not limited to, as PCR primers,
Reverse Transcriptase primers, probes for Southern analysis
or other nucleic acid hybridization analysis for the detection
of hNSARS 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 fur-
ther 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 spe-
cifically 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 hybrid-
izes under stringent conditions to the nucleotide sequence of
SEQ ID NO:15, and/or any hSARS epitope, having one or
more biological activities of a polypeptide of the invention.
[0009] Suchantibodies include, but are not limited to poly-
clonal, monoclonal, bi-specific, multi-specific, human,
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humanized, chimeric antibodies, single chain antibodies, Fab
fragments, F(ab'), fragments, disulfide-linked Fvs, intrabod-
ies and fragments containing either a VL or VH domain or
even a complementary determining region (CDR) that spe-
cifically binds to a polypeptide of the invention.

[0010] Inoneembodiment, theinvention provides methods
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 ofthe hSARS virus. In a specific embodiment, the detect-
ing agents are the antibodies or nucleic acid molecules of the
present invention. Antibodies of the invention may also be
used to treat SARS.

[0011] Inanother embodiment, the invention provides vac-
cine preparations, comprising the hSARS virus, including
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 attenu-
ated hSARS virus with or without adjuvants. In another spe-
cific embodiment, the vaccine preparations of the invention
comprise an inactivated or killed hSARS virus. Such attenu-
ated 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. Accordingly, 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 IDNO. 1, 11, 13,
or 15, or a fragment thereof. In another embodiment, the
invention provides vaccine preparations 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 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. 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. Further-
more, the present invention provides methods for treating,
ameliorating, managing or preventing SARS by administer-
ing the vaccine preparations or antibodies of the present
invention alone or in combination with adjuvants, or other
pharmaceutically acceptable excipients.

[0012] In another aspect, the present invention provides
pharmaceutical compositions coniprising anti-viral agents of
the present invention and a pharmaceutically acceptable car-
rier. In a specific embodiment, the anti-viral agent of the
invention i1s 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 inven-
tion. The invention also provides kits containing a pharma-
ceutical composition of the present invention.

3.1 Definitions

[0013] The term “an antibody or an antibody fragment that
immunospecifically binds a polypeptide of the invention” as
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used herein refers to an antibody or a fragment thereof that
immunospecifically binds to the polypeptide encoded by the
nucleotide sequence of SEQ 1D NO:1, 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 polypep-
tide of the invention does not cross-react with other antigens.
An antibody or a fragment thereof that immunospecifically
binds to the polypeptide of the invention, can be identified by,
for example, immunoassays or other techniques known to
those skilled in the art.

[0014] 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 preparations
of a polypeptide/protein in which the polypeptide/protein is
separated from cellular components of the cells from which it
is isolated or recombinantly produced. Thus, a 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/protein is produced by
chemical synthesis, it is preferably substantially free of
chemical precursors or other chemicals, i.e., it is separated
from chemical precursors or other chemicals which are
involved in the synthesis of the protein. 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.

[0015] 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 puri-
fied. The term “isolated” nucleic acid molecule does not
include a nucleic acid that is a member of alibrary that has not
been purified away from other library clones containing other
nucleic acid molecules.

[0016] 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,
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
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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.

[0017] 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 polypeptides
or proteins having a common biological activity similar ot
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 common biclogical activities of the
polypeptides of the invention include antigenicity and immu-
nogenicity.

[0018] 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 hybridiza-
tion 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 hybridiza-
tion in 6x sodium chloride/sodium citrate (SSC), 0.5% SDS
at about 68° C. followed by one or more washes in 2xSSC,
0.5% SDS at room temperature. Another preferred, non-lim-
iting example of stringent hybridization conditions is hybrid-
ization in 6xSSC at about 45° C. followed by one or more
washes in 0.2xSSC, 0.1% SDS at about 50-65° C.

[0019] The term “variant” as used herein refers either to a
naturally occurring genetic mutant of hSARS or a recombi-
nantly prepared variation of hRSARS each of which contain
one or more mutations in its genome compared to the hASARS
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.

4. DESCRIPTION OF THE FIGURES

[0020] FIG. 1 shows a partial DNA sequence (SEQ ID
NO:1) and its deduced amino acid sequence (SEQ ID NO:2)
obtained from the SARS virus that has 57% homology to the
RNA-dependent RNA polymerase protein of known Coro-
naviruses.

[0021] FIG. 2 shows an electron micrograph of the novel
hSARS virus that has similar morphological characteristics
of coronaviruses.

[0022] 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 Coro-
naviridae.
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[0023] FIG. 4 shows an electron micrograph of ultra-cen-
trifuged deposit of hSARS virus that was grown in the cell
culture and negatively stained with 3% potassium phospho-
tungstate at pH 7.0.

[0024] 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.
[0025] FIG. 6 shows the result of phylogenetic analysis for
the partial protein sequence (215 amino acids; SEQ ID NO:2)
ofthe hSARS virus (GenBank accession number AY268070).
The phylogenetic tree is constructed by the neighbor-jointing
method. The horizontal-line distance represents the number
of sites at which the two sequences compared are different.
Bootstrap values are deducted from 500 replicates.

[0026] FIG.7A shows an amplification plot of fluorescence
intensity against the PCR cycle in a real-time quantitative
PCR assay that can detect a hSARS virus in samples quanti-
tatively. 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 fluo-
rescence intensity (FI) over the background. FIG. 7B shows
the result of a melting curve analysis of PCR products from
clinical samples. Signals from positive (+ve) samples, nega-
tive (-ve) samples and water control (water) are indicated.
The X-axis denotes the temperature (° C.) and the Y-axis
denotes the fluorescence intensity (FI) over the background.
[0027] 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.

[0028] FIG. 9 shows yet another partial DNA sequence
(SEQ ID NO:13) and its deduced amino acid sequence (SEQ
ID NO:14) obtained from the SARS virus.

[0029] FIG. 10 shows the entire genomic DNA sequence
(SEQ ID NO:15) of the SARS virus.

[0030] 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 1D NOS:241-736; and the third-frame
amino acid sequences: SEQ ID NO:738-1107.

[0031] 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 ID 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.

5. DETAILED DESCRIPTION OF THE
INVENTION

[0032] The present invention relates to the isolated hRSARS
virus that morphologically and phylogenetically relates to
known Coronaviruses. In a specific embodiment, the isolated
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 mol-
ecules of the hRSARS virus, comprising, or, alternatively, con-
sisting 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 provides isolated
nucleic acid molecules which hybridize under stringent con-
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ditions, as defined herein, to a nucleic acid molecule having
the sequence of SEQIDNO: 1, 11, 13, or 15, or specific genes
of known member of Coronaviridae, or a complement
thereof. In another specific embodiment, the invention pro-
vides isolated polypeptides or proteins that are encoded by a
nucleic acid molecule comprising a nucleotide sequence that
isatleastabout 5, 10, 15, 20, 25,30,35, 40,45, 100, 150, 200,
300, 350, 400, 450, 500, 550, 600, or more contiguous nucle-
otides 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 anucleic 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,
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 isolated
polypeptides or proteins that are encoded by a nucleic acid
molecule comprising a nucleotide sequence that is at least
about5, 10, 15,20, 25, 30, 35, 40,45, 100, 150,200,300, 350,
400, 450, 500, 550, 600, 650, 700, or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:13, 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, alterna-
tively 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
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 polypeptides 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).

[0033] The present invention also relates to a method for
propagating the hSARS virus in host cells.

[0034] 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 invention
provides the entire nucleotide sequence of hSARS virus,
CCTCC-v200303, SEQ IDNO:15, or fragments, or comple-
ment thereof. Furthermore, the present invention relates to a
nucleic acid molecule that hybridizes any portion of the
genome of the hSARS virus, CCTCC-V200303, SEQ 1D
NO:15, under the stringent conditions. In a specific embodi-
ment, 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 primers consisting of
or comprising the nucleotide sequence of SEQ ID NOS:3
and/or 4. In another specific embodiment, the invention pro-
vides nucleic acid molecules which are suitable for use as
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hybridization probes for the detection of nucleic acids encod-
ing a polypeptide of the invention, consisting of or compris-
ing the nucleotide sequence of SEQIDNO:1, 11,13, or 15, a
complement thereof, or a portion thereof. The invention fur-
ther encompasses chimeric or recombinant viruses or viral
proteins encoded by said nucleotide sequences.

[0035] 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 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, 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 inven-
tion.

[0036] 1Inoneembodiment, the invention provides methods
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 aspirates,
and so forth. The presence ofthe hSARS virusina 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 invention. In another
embodiment, the detection agent is a nucleic acid of the
present invention.

[0037] Inanother embodiment, the invention provides vac-
cine 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 com-
prise an inactivated or killed hSARS virus with or without
pharmaceutically acceptable carriers, including adjuvants.
[0038] 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,
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 invention
encoded by a nucleotide sequence comprising or consisting
of the nucleotide sequence of SEQ ID NO:15, or a fragment
thereof. Furthermore, the present invention provides methods
for treating, ameliorating, managing, or preventing SARS by
administering the vaccine preparations or antibodies of the
present invention alone or in combination with antivirals
[e.g., amantadine, rimantadine, gancyclovir, acyclovir, rib-
avirin, penciclovir, oseltamivir, foscarnet zidovudine (AZT),
didanosine (ddI), lamivudine (3TC), zalcitabine (ddC), sta-
vudine (d4T). nevirapine, delavirdine, indinavir, ritonavir,
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vidarabine, nelfinavir, saquinavir, relenza, tamiflu, plecon-
aril, interferons, etc.], steroids and corticosteroids such as
prednisone, cortisone, fluticasone and glucocorticoid, antibi-
otics, analgesics, bronchodialaters, or other treatments for
respiratory and/or viral infections.

[0039] 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 pharma-
ceutical compositions of the present invention.

[0040] In another aspect, the present invention provides
methods for screening anti-viral agents that inhibit the infec-
tivity or replication of hSARS virus or variants thereof.

5.1 Recombinant and Chimeric hSARS Viruses

[0041] 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 nucleotide sequence
of SEQ ID NO:15. In another specific embodiment, a recom-
binant 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 natu-
rally occurred mutations, including, but not limited to, point
mutations, rearrangements, insertions, deletions etc., to the
genomic sequernce 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 h\SARS 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 embodiment, 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
(SEQIDNOS:16, 240 and 737) and 12 (SEQ ID NOS:1108,
1590 and 1965), or a fragment thereof. In another embodi-
ment, 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 ID 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.

[0042] In another specific embodiment, a chimeric virus of
the invention is a recombinant hSARS virus which further
comprises a heterologous nucleotide sequence. In accordance
with the invention, a chimeric virus may be encoded by a
nucleotide sequence in which heterologous nucleotide
sequences have been added to the genome or in which endog-
enous or native nucleotide sequences have been replaced with
heterologous nucleotide sequences.

[0043] 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
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added, inserted or substituted for native or non-native
sequences. [n accordance with the present invention, the chi-
meric virus may be encoded by nucleotide sequences derived
from different strains or variants of hRSARS virus. In particu-
lar, the chimeric virus is encoded by nucleotide sequences
that encode antigenic polypeptides derived from different
strains or variants of hSARS virus.

[0044] 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 hSARS virus, or vice versa, will protect
a subject vaccinated with such vector against infections by
both the native hRSARS and the variant. Attenuated and repli-
cation-defective viruses may be of use for vaccination pur-
poses with live vaccines as has been suggested for other
viruses. (See, PCT WO 02/057302, at pp. 6 and 23, incorpo-
rated by reference herein).

[0045] In accordance with the present invention the heter-
ologous 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.

[0046] 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 chi-
meric viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more heterolo-
gous sequences have been inserted or added to the vector.
[0047] 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. Tithe subject is human, then an attenuated
hSARS virus can be used to provide the antigenic sequences.
[0048] 1In 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 different
strains or variants of the same type of virus, or from different
viruses.

[0049] The expression products and/or recombinant or chi-
meric 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 anti-
gens, tumor antigens, allergen antigens, and auto antigens
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.

[0050] 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
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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.

[0051] Thus, the present invention relates to the use of viral
vectors and recombinant or chimeric viruses to formulate
vaccines against a broad range of viruses and/or antigens. The
present invention also encompasses recombinant viruses
comprising a viral vector derived from the hSARS or variants
thereof which contains sequences which result in a virus
having a phenotype more suitable for use in vaccine formu-
lations, e.g., attenuated phenotype or enhanced antigenicity.
The mutations and modifications can be in coding regions, in
intergenic regions and in the leader and trailer sequences of
the virus.

[0052] 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 expres-
sion of the components in relevant cell types (bacteria, insect
cells, eukaryotic cells). Plasmid or viral vectors containing
full-length or partial copies of the hNSARS genome will be
generated in prokaryotic cells for the expression of viral
nucleic acids in-vitro or in-vivo. The latter vectors may con-
tain other viral sequences for the generation of chimeric
viruses or chimeric virus proteins, may lack parts of the viral
genomme for the generation of replication defective virus, and
may contain mutations, deletions or insertions for the genera-
tion of attenuated viruses. In addition, the present invention
provides a host cell infected with hSARS virus, for example,
of deposit no. CCTCC-V200303.

[0053] 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.

[0054] In addition, eukaryotic cells, transiently or stably
expressing one or more full-length or partial hRSARS proteins
can be used. Such cells can be made by transfection (proteins
or nucleic acid vectors), infection (viral vectors) or transduc-
tion (viral vectors) and may be useful for complementation of
mentioned wild type, attenuated, replication-defective or chi-
meric viruses.

[0055] The viral vectors and chimeric viruses of the present
invention may be used to modulate a subject’s immune sys-
tem 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

[0056] Inapreferred embodiment, the invention provides a
proteinaceous molecule or hRSARS virus specific viral protein
or functional fragment thereof encoded by a nucleic acid
according to the invention. Useful proteinaceous molecules
are for example derived from any of the genes or genomic
fragments derivable from the virus according to the 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 molecules, or anti-
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genic fragments thereof, as provided herein, are for example
useful in diagnostic methods or kits and in pharmaceutical
compositions such as subunit vaccines. Particularly useful are
polypeptides encoded by the nucleotide sequence of SEQ ID
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 antigenic frag-
ments thereof for inclusion as antigen or subunit immunogen,
but inactivated whole virus can also be used. Particularly
useful are also those proteinaceous substances that are
encoded by recombinant nucleic acid fragments of the
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).

[0057] 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 hSARS virus. In
certain embodiments, the virus is attenuated.

[0058] In another embodiment of this aspect of the inven-
tion, inactivated vaccine formulations may be prepared using
conventional techniques to “kill” the chimeric viruses. Inac-
tivated 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 formal-
dehyde or -propiolactone, and pooled. The resulting vaccine
is usually inoculated intramuscularly.

[0059] TInactivated 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.

[0060] 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 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, orother
expression vector, bearing an insert comprising a nucleic acid
molecule of the present invention operably linked to one or
more control elements, thereby allowing expression of the
vaccinating proteins encoded by said nucleic acid molecule in
a vaccinated subject. Such vectors can be prepared by recom-
binant DNA technology as recombinant or chimeric viral
vectors carrying a nucleic acid molecule of the present inven-
tion (see also Section 5.1, supra).

[0061] 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
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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 anti-
gen in mice: Aspects of the humoral response mimic hepatitis
B viral infection in humans, Proc. Nail. Aca. Sci. USA
92:5307-5311; Davis, H. L. et al., 1993, DNA-based immu-
nization induces continuous seretion of hepatitis B surface
antigen and high levels of circulating antibody, Human
Molec. Genetics 2:1847-1851), HIV virus (Wang, B. et al,,
1993, Gene inoculation generates immune responses against
human immunodeficiency virus type 1, Proc. Natl. Acad. Sci.
USA 90:4156-4160; Lu, S. et al., 1996, Simian immunodefi-
ciency 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 bimodal HIV envelope DNA
plus protein vaccination, Proc Natl Acad Sci USA. 94(17):
9378-83), and influenza viruses (Robinson, H L et al., 1993,
Protection against a lethal influenza virus challenge by immu-
nization with a haemagglutinin-expressing plasmid DNA,
Vaccine 11:957-960; Ulmer, . B. et al., Heterologous protec-
tion against influenza by injection of DNA encoding a viral
protein, Science 259:1745-1749), as well as bacterial infec-
tions, such as tuberculosis (Tascon, R. E. et al., 1996, Vacci-
nation 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 infection, such as malaria
(Sedegah, M., 1994, Protection against malaria by immuni-
zation with plasmid DNA encoding circumsporozoite pro-
tein, Proc. Natl. Acad. Sci. USA 91:9866-9870; Doolan, D. L.
et al., 1996, Circumventing genetic restriction of protection
against malaria with multigene DNA immunization: CD8+ T
cell-interferon 9, and nitric oxide-dependent immunity, J.
Exper. Med, 1183:1739-1746).

[0062] Many methods may be used to introduce the vaccine
formulations described above. These include, but are not
limited to, oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, and intranasal routes. Alterna-
tively, it may be preferable to introduce the chimeric virus
vaccine formulation via the natural route of infection of the
pathogen for which the vaccine is designed. The DNA vac-
cines of the present invention may be administered in saline
solutions by injections into muscle or skinusing a syringe and
needle (Wolff J. A. et al., 1990, Direct gene transfer into
mouse muscle in vivo, Science 247:1465-1468; Raz, E.,
1994, Intradermal gene immunization: The possible role of
DNA uptake in the induction of cellular immunity to viruses,
Proc. Natl. Acd. Sci. USA 91:9519-9523). Another way to
administer DNA vaccines is called “gene gun” method,
whereby microscopic gold beads coated with the DNA mol-
ecules 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 (Re-
view), Int. J. Mol. Med. 4(5):549-555; Barber, B., 1997, Intro-
duction: Emerging vaccine strategies, Seminars in Immunol-
ogy 9(5):269-270; and Robinson, H. L. et al., 1997, DNA
vaccines, Seminars in Immunology 9(5):271-283.

5.3 Attenuation of hRSARS Virus or Variants Thereof

[0063] ThehSARS virus orvariants thereof of the invention
can be genetically engineered to exhibit an attenuated pheno-
type. In particular, the viruses of the invention exhibit an
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attenuated phenotype in a subject to which the virus is admin-
istered 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 inven-
tion 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.

[0064] The attenuated phenotypes of hRSARS virus or vari-
ants 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 phenotype 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 attenuated 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 phe-
notypes 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 neutral-
ization 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 ata low
dose. In certain embodiments, the ability of the hRSARS 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 candi-
date viruses are tested in a monkey model for nasal infection,
indicated by mucous production.

[0065] 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-
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, hSARS 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 com-
pared to the non-attenuated hSARS or variant thereof.

[0066] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host, is capable of repli-
cating in a host such that infectious viral particles are pro-
duced. 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 com-
pare it to the growth curve of the wild type virus.

[0067] 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.
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[0068] 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 attenuated
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 efficiency as the wild type hSARS. In other embodi-
ments, the ability of the attenuated virus to cause viral pro-
teins 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 attenuated hSARS virus to
replicate in the host is reduced compared 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 mam-
malian cell, of replicating within the host, and of causing viral
proteins to be inserted into the cytoplasmic membrane of the
host.

[0069] 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 rep-
licated in the host. In a specific embodiment, the attenuated
hSARS virus can infect a host and can cause the host to insert
viral proteins in its cytoplasmic membranes, but the attenu-
ated 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.

[0070] Incertain embodiments, the ability of the attenuated
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.

[0071] In certain embodiments, mutations (e.g., missense
mutations) are introduced into the genome of the virus, for
example, into the sequence of SEQ IDNO:1,11,13,0r 15, or
to generate a virus with an attenuated phenotype. Mutations
(e.g., missense mutations) can be introduced into the struc-
tural genes and/or regulatory genes of the hSARS. Mutations
can be additions, substitutions, deletions, or combinations
thereof. Such variant of hSARS can be screened for a pre-
dicted functionality, such as infectivity, replication ability,
protein synthesis ability, assembling ability, as well as cyto-
pathic effect in cell cultures. In a specific embodiment, the
missense mutation is a cold-sensitive mutation. In another
embodiment, the missense mutation is a heat-sensitive muta-
tion. In another embodiment, the missense mutation prevents
a normal processing or cleavage of the viral proteins.

[0072] Inother embodiments, deletions are introduced into
the genome of the hSARS virus, which result in the attenua-
tion of the virus.

[0073] 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 pro-
tein of the wild type virus.
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[0074] When a live attenuated vaccine is used, its safety
must also be considered. The vaccine must not cause disease.
Any techniques known 1n the art that can make a vaccine safe
may be used in the present invention. In addition to attenua-
tion techniques, other techniques may be used. One non-
limiting example is to use a soluble heterologous gene that
cannot be incorporated into the virion membrane. For
example, a single copy of the soluble version of a viral trans-
membrane protein lacking the transmembrane and cytosolic
domains thereof, can be used.

[0075] 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

[0076] 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.

[0077] Inanother embodiment, hRSARS-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), inter-
fereon-y interleukin-1p (IL-1p, and IL-1p peptide or Selavo
Peptide), cytokine-containing liposomes, triterpenoid glyco-
sides or saponins (e.g., QuilA and QS-21, also sold under the
trademark STIMULON, ISCOPREP), Muramy! Dipeptide
(MDP) derivatives, such as N-acetyl-muramyl-L-threonyl-
D-isoglutamine (Threonyl-MDP, sold under the trademark
TERMURTIDE), GMDP, N-acetyl-nor-muramyl-I-alanyl-
D-isoglutamine, N-acetylmuramyl-L-alanyl-D-isoglutami-
nyl-L-alanine-2-(1'-2'-dipalmitoyl-sn-glycero-3-hydroxy
phosphoryloxy)-ethylamine, muramy! tripeptide phosphati-
dylethanolamine (MTP-PE), unmethylated CpG dinucle-
otides and oligonucleotides, such as bacterial DNA and frag-
ments thereof, LPS, monophosphoryl Lipid A (3D-MLA sold
under the trademark MPL), and polyphosphazenes.

[0078] 1In another embodiment, the adjuvant used is a par-
ticular adjuvant, including, but not limited to, emulsions, e.g.,
Freund’s Complete Adjuvant, Freund’s Incomplete Adjuvant,
squalene or squalane oil-in-water adjuvant formulations,
such as SAF and MF59, e.g., prepared with block-copoly-
mers, such as [-121 (polyoxypropylene/polyoxyetheylene)
sold under the trademark PLURONIC 1-121, Liposomes,
Virosomes, cochleates, and immune stimulating complex,
which is sold under the trademark ISCOM.

[0079] Inanother embodiment, a microparticular adjuvant
1s used. Microparticulare adjuvants include, but are not lim-
ited to biodegradable and biocompatible polyesters, homo-
and copolymers of lactic acid (PLA)and glycolic acid (PGA),
poly(lactide-co-glycolides) (PLGA) microparticles, poly-
mers that self-associate into particulates (poloxamer par-
ticles), soluble polymers (polyphosphazenes), and virus-like
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particles (VLPs) such as recombinant protein particulates,
e.g., hepatitis B surface antigen (HbsAg).

[0080] 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 holo-
toxin (CT) and cholera Toxin B Subunit (CTB) from Vibrio
cholerae, mutant toxins (e.g., LTK63 and LTR72), micropar-
ticles, and polymerized liposomes.

[0081] 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 com-
bination adjuvant preparations that can be used to administer
the hSARS-associated antigens of the invention include lipo-
somes containing immunostimulatory protein, cytokines, or
T-cell and/or B-cell peptides, or microbes with or without
entrapped 1L-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).

[0082] The effectiveness of an adjuvant may be determined
by measuring the induction of antibodies directed against an
immunogenic polypeptide containing a hSARS polypeptide
epitope, the antibodies resulting from administration of this
polypeptide in vaccines which are also comprised of the
various adjuvants.

[0083] 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 phosphoric 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 exanple, sodium
potassium, ammonium, calcium, or ferric hydroxides, and
such organic bases as isopropylamine, trimethylamine,
2-ethylamino ethanol, histidine, procaine and the like.
[0084] The vaccines of the invention may be multivalent or
univalent. Multivalent vaccines are made from recombinant
viruses that direct the expression of more than one antigen.
[0085] Many methods may be used to introduce the vaccine
formulations of the invention; these include but are not lim-
ited to oral, intradermal, intramuscular, intraperitoneal, intra-
venous, subcutaneous, intranasal routes, and via scarification
(scratching through the top layers of skin, e.g., using a bifur-
cated needle).

[0086] 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

[0087] Antibodies which specifically recognize a polypep-
tide of the invention, such as, but not limited to, polypeptides
comprising the sequence of SEQ ID NQ:2, 12, and 14, and
polypeptides 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 hSARS epitope or antigen-
binding fragments thereof can be used for detecting, screen-
ing, and isolating the polypeptide of the invention or frag-
ments thereof, or similar sequences that might encode similar
enzymes from the other organisms. For example, in one spe-
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cific embodiment, an antibody which immunospecifically
binds hSARS epitope, or a fragment thereof, can be used for
various in vitro detection assays, including enzyme-linked
immunosorbent assays (ELISA), radioimmunoassays, West-
ern blot, etc., for the detection of a polypeptide of the inven-
tion or, preferably, hSARS, in samples, for example, a bio-
logical 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 aspi-
rates, etc.

[0088] 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 production of
antisera containing polyclonal antibodies specific for the anti-
gen. Various adjuvants may be used to increase the immuno-
logical 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, keyhole limpet
hemocyanins, dinitrophenol, and potentially useful adjuvants
for humans such as BCG (Bacille Calmette-Guerin) and
Corynebacterium parvum. Such adjuvants are also well
known in the art.

[0089] 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 antibod-
ies can be produced using hybridoma techniques including
those known in the art and taught, for example, in Harlow et
al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in:
Monoclonal Antibodies and T-Cell Hybridomas, pp. 563-681
(Elsevier, N.Y., 1981) (both of which are incorporated by
reference in their entireties). The term “monoclonal anti-
body” as used herein is not limited to antibodies produced
through hybridoma technology. The term “monoclonal anti-
body” 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.

[0090] 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 antibodies, can
be generated by inoculating mice intraperitoneally with posi-
tive hybridoma clones.

[0091] Antibody fragments which recognize specific
epitopes may be generated by known techniques. For
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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 CH1 region
and the hinge region of the heavy chain.

[0092] The antibodies of the invention or fragments thereof
can be also produced by any method known in the art for the
synthesis of antibodies, in particular, by chemical synthesis or
preferably, by recombinant expression techniques.

[0093] 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 clon-
ing 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 immunoglobulin 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.

[0094] 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
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 gen-
erate antibodies having a different amino acid sequence by,
for example, introducing amino acid substitutions, deletions,
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 antibodies.

[0095] 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 techniques
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 containing antibody
coding sequences and appropriate transcriptional and trans-
lational 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 vari-
able 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 antibody may be cloned
into such a vector for expression. Thus-prepared expression
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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.

[0096] 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 polypep-
tides. In such situations, 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 comprise ¢cDNA or
genomic DNA.

[0097] Inanother embodiment, antibodies can also be gen-
erated 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 sta-
bilized Fv, expressed from a repertoire or combinatorial anti-
body 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
phage, including fd and M13. The antigen binding domains
are expressed as a recombinantly fused protein to either the
phage gene IIT or gene VIII protein. Examples of phage dis-
play methods that can be used to make the immunoglobulins,
or fragments thereof, of the present invention include those
disclosed in Brinkman et al., J. Immunol. Methods, 182:41-
50, 1995; Ames et al., J. Immunol. Methods, 184:177-186,
1995; Kettleborough et al., Eur. J. Immunol., 24:952-958,
1994; Persic et al., Gene, 187:9-18, 1997; Burton et al.,
Advances in Immunology, 57:191-280, 1994; PCT applica-
tion 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 incor-
porated herein by reference in its entirety.

[0098] 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'), fragments can also be employed
using methods known 1n the art such as those disclosed in
PCT publication WO 92/22324; Mullinax et al., BioTech-
niques, 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-
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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.

[0099] 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 chromatogra-
phy (e.g., ion exchange, affinity, particularly by affinity for
the specific antigen after Protein A or Protein G purification,
and sizing column chromatography), centrifugation, differ-
ential solubility, or by any other standard techniques for the
purification of proteins. Further, the antibodies of the present
invention or fragments thereof may be fused to heterologous
polypeptide sequences described herein or otherwise known
in the art to facilitate purification.

[0100] Forsome uses, including in vivo use of antibodies in
humans and in vitro detection assays, it may be preferable to
use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the
antibody are derived from different animal species, such as
antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, Science,
229:1202, 1985; Oi et al., Bio Techniques, 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 incor-
porated herein by reference in their entireties. Humanized
antibodies are antibody molecules from non-human species
that bind the desired antigen having one or more complemen-
tarity determining regions (CDRs) from the non-human spe-
cies and framework regions from a human immunoglobulin
molecule. Often, framework residues in the human frame-
work regions will be substituted with the corresponding resi-
due 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 important for antigen binding
and sequence comparison to identify unusual framework resi-
dues 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 resurfac-
ing (EP 592,106; EP 519,596; Padlan, Molecular Immunol-
ogy, 28(4/5):489-498, 1991; Studnicka et al., Protein Engi-
neering, 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 ref-
erence in their entireties.

[0101] Completely human antibodies are particularly desir-
able 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 immunoglobulin
sequences. See U.S. Pat. Nos. 4,444,887 and 4,716,111; and
PCT publications WO 98/46645; WO 98/50433; WO
98/24893; WO 98/16654; WO 96/34096; WO 96/33735; and
WO 91/10741, each of which is incorporated herein by ref-
erence in its entirety.
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[0102] Human antibodies can also be produced using trans-
genic mice which are incapable of expressing functional
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 anti-
bodies, 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 refer-
ence herein in their entireties. In addition, companies such as
Abgenix, Inc. (Fremont, Calif.), Medarex (NJ) and Genp-
harm (San Jose, Calif.) can be engaged to provide human
antibodies directed against a selected antigen using technol-
ogy similar to that described above.

[0103] 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 rec-
ognizing the same epitope. (Jespers et al., Bio/technology,
12:899-903, 1988).

[0104] 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
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,
80:1428-1432, 1992; and Fell et al., J. Immunol., 146:2446-
2452, 1991, which are incorporated herein by reference in
their entireties.

[0105] 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, deriva-
tives, analogs. or variants thereof, or similar molecules hav-
ing the similar enzymatic activities as the polypeptide of the
invention. Such solid supports include, but are not limited to,
glass, cellulose, polyacrylamide, nylon, polystyrene, polyvi-
nyl chloride or polypropylene.

5.6 Pharmaceutical Compositions and Kits

[0106] The present invention encompasses pharmaceutical
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 pro-
phylactic agent and may be administered to a subject where
the subject has been exposed or is expected to be exposed to
a virus.

[0107] Various delivery systems are known and can be used
to administer the pharmaceutical composition of the inven-
tion, e.g., encapsulation in liposomes, microparticles, micro-
capsules, recombinant cells capable of expressing the mutant
viruses, receptor mediated endocytosis (see, e.g., Wu and Wu,
1987, 1. Biol. Chem. 262:4429 4432). Methods of introduc-
tion include but are not limited to intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, intranasal, epidu-
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ral, and oral routes. The compounds may be administered by
any convenient route, for example by infusion or bolus injec-
tion, by absorption through epithelial or mucocutaneous lin-
ings (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 pharmaceu-
tical 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 formu-
lation with an aerosolizing agent.

[0108] 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,
orby means of animplant, said implant being of a porous, non
porous, or gelatinous material, including membranes, such as
sialastic membranes, or fibers. In one embodiment, adminis-
tration can be by direct injection at the site (or former site)
infected tissues.

[0109] Inanotherembodiment, the pharmaceutical compo-
sition can be delivered in a vesicle, in particular a liposome
(see Langer, 1990, Science 249:1527-1533; Treat et al., in
Liposomes in the Therapy of Infectious Disease and Cancer,
Lopez Berestein and Fidler (eds.), Liss, New York, pp. 353-
365 (1989); Lopez-Berestein, ibid., pp. 317-327: see gener-
ally ibid.).

[0110] 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, polymeric
materials can be used (see Medical Applications of Con-
trolled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Fla. (1974); Controlled Drug Bioavailability, Drug
Product Design and Performance, Smolen and Ball (eds.),
Wiley, New York (1984); Ranger and Peppas, J. Macromol.
Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et al.,
1985, Science 228:190; During et al., 1989, Ann. Neurol.
25:351; Howard et al., 1989, J. Neurosurg. 71:105). In yet
another embodiment, a controlled release system can be
placed in proximity of the composition’s target, i.e., the lung,
thus requiring only a fraction of the systemic dose (see, e.g.,
Goodson, in Medical Applications of Controlled Release,
supra, vol. 2, pp. 115-138 (1984)).

[0111] Other controlled release systems are discussed in
the review by Langer (Science 249:1527-1533 (1990)).
[0112] The pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of an
live attenuated, inactivated or killed hNSARS 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 admin-
istered. Such pharmaceutical carriers can be sterile liquids,
such as water and oils, including those of petroleum, animal,
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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, glyc-
erol, propylene, glycol, water, ethanol and the like. The com-
position, if desired, can also contain minor amounts of wet-
ting or emulsifying agents, or pH buffering agents. These
compositions can take the form in 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 saccharine, cellulose, magne-
sium carbonate, etc. Examples of suitable pharmaceutical
carriers are described in “Remington’s Pharmaceutical Sci-
ences” by E. W. Martin. The formulation should suit the mode
of administration.

[0113] Ina preferred embodiment, the composition is for-
mulated in accordance with routine procedures as a pharma-
ceutical composition adapted for intravenous administration
to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer.
Where necessary, the composition may also include a solu-
bilizing agent and a local anesthetic such as lignocaine to ease
pain at the site of the injection. Generally, the ingredients are
supplied either separately or mixed together in unit dosage
form, for example, as a dry lyophilized powder or water free
concentrate in a hermetically sealed container such as an
ampoule or sachette indicating the quantity of active agent.
Where the composition is to be administered by infusion, it
can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition
is administered by injection, an ampoule of sterile water for
injection or saline can be provided so that the ingredients may
be mixed prior to administration.

[0114] 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 car-
boxyl groups such as those derived from sodium, potassium,
ammonium, calcium, ferric hydroxides, isopropylamine, tri-
ethylamine, 2 ethylamino ethanol, histidine, procaine, etc.

[0115] 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
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may be extrapolated from dose response curves derived from
in vitro or animal model test systems.

[0116] Suppositories generally contain active ingredient in
the range of 0.5% to 10% by weight; oral formulations pref-
erably contain 10% to 95% active ingredient.

[0117] 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 pharmaceu-
ticals or biological products, which notice reflects approval
by the agency of manufacture, use or sale for human admin-
istration. In a preferred embodiment, the kit contains an anti-
viral agent of the invention, e.g., an antibody specific for the
polypeptides encoded by a nucleotide sequence of SEQ ID
NO:1, 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 invention, alone or in com-
bination with adjuvants, antivirals, antibiotics, analgesic,
bronchodialaters, or other pharmaceutically acceptable
excipients.

[0118] The present invention further encompasses kits
comprising a container containing a pharmaceutical compo-
sition of the present invention and instructions to for use.

5.7 Detection Assays

[0119] 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 immobi-
lized 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 con-
tacted with a host cell which is infected by the hSARS virus,
for example, of deposit no. CCTCC-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.

[0120] 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 com-
pound 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 hSARS mRNA or
genomic RNA of the invention is a labeled nucleic acid probe
capable of hybridizing to mRNA or genomic RNA encoding
apolypeptide of the invention. The nucleic acid probe can be,
for example, a nucleic acid molecule comprising or consist-
ing of the nucleotide sequence of SEQIDNO:1, 11,13, 0r 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 hRSARS mRNA or genomic
RNA.

Jul. 22,2010

[0121] 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 o 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 IDNO:1, 11,13, 0r 15. Ina
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' (SEQIDNO: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 0f 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 pro-
vides a real-time quantitative PCR assay to detect the pres-
ence of hSARS virus in a biological sample by subjecting the
c¢DNA 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 extension steps as PCR
product is generated over a range of the thermal cycles,
thereby allowing the quantitative determination of the viral
load in the sample based on an amplification plot (see Section
6.7, infra).

[0122] 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 detectable
label. Antibodies can be polyclonal, or more preferably,
monoclonal. An intact antibody, or a fragment thereof (e.g.,
Fab or F(ab'),) can be used.

[0123] 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 fluo-
rescently 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 hybridizations, RT-
PCR, and RNase protection. In vitro techniques for detection
of an epitope of hSARS include enzyme linked immunosor-
bent assays (ELISAs), Western blots, immunoprecipitations
and immunofluorescence. In vitro techniques for detection of
genomic RNA include northern hybridizations, RT-PCT, and
RNase protection. Furthermore, in vivo techniques for detec-
tion 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.

[0124] 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
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capable of detecting hSARS, e.g., a polypeptide of the inven-
tion or mRNA or genomic RNA encoding a polypeptide of the
invention, such that the presence oThSARS or the polypeptide
or mRNA or genomic RNA encoding the polypeptide is
detected in the sample, and comparing the absence of hRSARS
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.

[0125] 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 polypeptide or a nucleic acid molecule encoding the
polypeptide in a test sample and, in certain embodiments, a
means for determining the amount of the polypeptide or
mRNA in the sample (e.g., an antibody which binds the
polypeptide or an oligonucleotide probe which binds to DNA
or mRNA encoding the polypeptide). Kits can also include
instructions for use.

[0126] 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 antibody
which binds to either the polypeptide or the first antibody and
is conjugated to a detectable agent.

[0127] 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 hRSARS 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 buffering
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 con-
tained. 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

[0128] The invention provides methods for the identifica-
tion of a compound that inhibits the ability of hRSARS virus to
infect a host or a host cell. In certain embodiments, the inven-
tion provides methods for the identification of a compound
that reduces the ability of hSARS virus to replicate in a host
orahost 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 hSARS virus to infect a host and/or to
replicate in a host or a host cell.

[0129] 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 mam-
malian cell. More specifically, the invention provides meth-
ods for the identification of a compound that inhibits the
ability of hRSARS virus to infect a mammal or a mammalian
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.

[0130] In another embodiment, a cell is contacted with a
test compound and infected with the hRSARS virus. In certain

Jul. 22,2010

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 spe-
cific 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
atleast 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 embodi-
ments, a time course of viral growth in the culture is deter-
mined. If the viral growth is inhibited or reduced in the pres-
ence of the test compound, the test compound is identified as
being effective in inhibiting or reducing the growth or infec-
tion of the hSARS virus. In a specific embodiment, the com-
pound that inhibits or reduces the growth of the hRSARS virus
is tested for its ability to inhibit or reduce the growth rate of
other viruses to test its specificity for the hSARS virus.
[0131] In one embodiment, a test compound is adminis-
tered to a model animal and the model animal is infected with
the hSARS virus. In certain embodiments, a control model
animal is infected with the hSARS virus without the admin-
istration of a test compound. The test compound can be
administered before, concurrently with, or subsequent to the
infection with the hRSARS virus. In a specific embodiment, the
model animal is a mammal. In an even more specific embodi-
ment, 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 com-
pound 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 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 hRSARS virus.

6. EXAMPLES

[0132] The following examples illustrate the isolation and
identification of the novel hSARS virus. These examples
should not be construed as limiting.

Methods and Results

[0133] 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

[0134] The study included all 50 patients who fitted a modi-
fied 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
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response to empirical antimicrobial coverage for typical and
atypical pneumonia (beta-lactams and macrolides, fluoroqui-
nolones or tetracyclines).

[0135] 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 sub-
mitted for microbiological investigation of other diseases
were included in the study under blinding and served as
controls.

[0136] 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-
tum, serological study and collection of nasopharyngeal aspi-
rates for virological tests, were carried out.

6.2 Cell Line

[0137] 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% nys-
tatin and 0.05% garamycin.

6.3 Viral Infection

[0138] Two-hundred pl of clinical (nasopharyngeal aspi-
rates) samples, from two patients (see the Result section,
infra), in virus transport medium were used to infect FRhk-4
cells. The inoculated cells were incubated at 37° C. for 1 hour.
Oneml 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. Cytopathic
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, res-
piratory syncytial virus, parainfluenza types 1, 2 and 3, aden-
ovirus 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 metapneu-
movirus with negative results.

6.4 Virus Morphology

[0139] Theinfected 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 nanometers (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.

[0140] 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-
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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

[0141] 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. Typi-
cally diluted serum (x50, x200, x800 and x1600) was incu-
bated 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 1gG-FITC conjugated antibody. The cells were then
washed and examined under a fluorescent microscope. In
these experiments, positive signals were found in 8 patients
who had SARS (FIG. 3), indicating that these patients had an
1gG antibody response to this novel human respiratory virus
of Coronaviridae. By contrast, no signal 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. 2003 S2728 <50
6 Mar. 2003 52728 1600
Patient B 26 Feb. 2003 S2441 50
3 Mar. 2003 52441 200
Patient C 4 Mar. 2003 $3279 200
14 Mar. 2003 S3279 1600
Patient D 6 Mar. 2003 M41045 <50
11 Mar. 2003 MB943703 800
Patient E 4 Mar. 2003 M38953 <50
18 Mar. 2003 KWHO03/3601 800
Control F 13 Feb. 2003 M27124 <50
1 Mar. 2003 MB942968 <50
Patient G 3 Mar. 2003 M38685 <50
7 Mar. 2003 KWH03/2900 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

[0142] These results indicated that this novel member of
Coronaviridae is a key pathogen in SARS.

6.6 Sequences of the hSARS Virus

[0143] 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 Superscript®
I reverse transcriptase (invitrogen) ina 20 pl reaction mixture
containing 10 pg of a degenerated primer (5'-GCCG-
GAGCTCTGCAGAATTCNNNNNNN-3": SEQ IDNO:5; T,
G or C) as recommended by the manufacturer. Reverse tran-
scribed products were then purified by a QlAquick® PCR
purificationkit as instructed by the manufacturer and eluted in
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30 ul of 10 mM Tris-HCI, pH 8.0. Three pl of purified cDNA
products were add in a 25 pl reaction mixture containing 2.5
ul of 10xPCR buffer, 4 pl of 25 mM MgCl,, 0.5 pl of 10 mM
dNTP, 0.25 pl of AmpliTaq Gold® DNA polymerase (Ap-
plied Biosystems), 2.5 uCi of [0.-**P]CTP (Amersham), 2 pl
of 10 uM primer (5~GCCGGAGCTCTGCAGAATT-C-3"
SEQ ID NO:6). Reactions were thermal cycled through the
following profile: 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 electrophoresis. Gel was exposed to X-ray film and the
film was developed after an over-night exposure. Unique PCR
products which were only identified in infected cell samples
wereisolated from the gel and eluted ina 50 pl of 1 xTE buffer.
Eluted PCR products were then re-amplified in 25 pl of reac-
tion mixture containing 2.5 pl of 10xPCR buffer, 4 pl of 25
mM MgCl,, 0.5 ul ru 10 mM dNTP, 0.25 ul 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 mM, 72° C. for 1 mM. PCR
products were cloned using a TOPO TA Cloning® kit (Invit-
rogen) and ligated plasmids were transformed into TOP10 E.
coli competent cells (Invitrogen). PCR inserts were
sequenced by a BigDye cycle sequencing kit as recom-
mended by the manufacturer (Applied Biosystems) and
sequencing products were analyzed by an automatic
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 poly-
merase protein of identified coronaviruses.

[0144] 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 IDNOS:11 and 12) and
9 (SEQ ID NOS:13 and 14).

[0145] 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 ID NO:15 1n 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 hRSARS Virus in Nasopharyngeal
Aspirates

[0146] 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. GillJ, Seto W H, Shortridge K F, Peiris
IS M. Evaluation of Directigen Fly A+B test for rapid diag-
nosis 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,
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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 L,
Rimmelzwan G F, Osterhaus A D. Detection of influenza A
virus from different species by PCR amplification of con-
served 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-AARGT-
SAATGCATCAGC-3' (SEQ ID NO. 7) and 5'-CAKATTYT-
GCTTATGCTTTC-3' (SEQ ID NO:8); and nested primers:
5-ACACCTGTTACAATACCAGC-3' (SEQ ID NO:9) and
5GACTTGAGTCCCAGCTCCA-3' (SEQ ID NO:10). The
size of the nested PCR product was 201 bp. An ELISA for
mycoplasma was used to screen cell cultures (Roche Diag-
nostics GmbH, Roche, Indianapolis, USA).

[0147] RT-PCR Assay

[0148] 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
¢DNA was amplified using primers 5'-TACACACCTCAGC-
GTTG-3'(SEQIDNO:3) and 5'-CACGAACGTGACGAAT-
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 presence of 2.5 mM MgCl,
(94° C. for 8 min followed by 40 cycles of 94° C. for 1 min,
50° C. for 1 min, 72° C. for 1 min).

[0149] The summary of a typical RT-PCR protocol is as
follows:

[0150] 1. RNA Extraction

[0151] RNA from 140 pl of NPA samples is extracted by
QIAquick viral RNA extraction kit and is eluted in 50 ul of
elution buffer.

[0152] 2. Reverse Transcription

RNA 115 ul

0.1MDTT 2l

5% buffer 4l

10 mM dNTP 1l

Superscript II, 200 U/ul (Invitrogen) T

Random hexamers, 0.3 ug/pl 0.5 pul

Reaction condition 42° C., 50 min

94° C.,3 min

4° C.

[0153] 3.PCR

[0154] cDNA generated by random primers is amplified in
a 50 ul reaction as follows:

cDNA 2l
10 mM dNTP 0.5 pl
10x buffer 5l
25 mM MgCl, 5 pul
25 uM Forward primer 0.5 pl
25 uM Reverse primer 0.5 pl
AmpliTag Geld ® polymerase, 5 U/ul 0.25 ul
(Applied Biosystems)

Water 36.25 ul
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[0155] Thermal-cycle condition: 95° C., 10 min, followed
by 40 cycles 0f 95° C., 1 min; 50° C. 1 min; 72° C., 1 min.

[0156]
[0157] Primers were designed based on the RNA-depen-

dent RNA polymerase encoding sequence (SEQ ID NO:1) of
the hSARS virus.

4. Primer Sequences

Forward 5! TACACACCTCAGCGTIG 3!
primer:

(SEQ ID NO: 3)

Reverse 5' CACGAACGTGACGAAT 3' (SEQ ID NO: 4)

primer:

[0158] Product size: 182 bps

[0159] Real-Time Quantitative PCR Assay

[0160] Total RNA from 140 ul of nasopharyngeal aspirate

(NPA) was extracted by QlAamp® virus RNA mini kit
(Qiagen) as instructed by the manufacturer. Ten pl of eluted
RNA samples were reverse transcribed by 200 U of Super-
script® Il reverse transcriptase (Invitrogen) in a 20 ul reaction
mixture containing 0.15 pg of random hexamers, 10 mmol/T.
DTT, and 0.5 mmol/T, dNTP, as instructed. Complementary
DNA was then amplified in a SYBR® Green I fluorescence
reaction (Roche) mixtures. Briefly, 20 pl reaction mixtures
containing 2 ul of cDNA, 3.5 mmol/L MgCl,, 0.25 umol/L of
forward primer (5'-TACACACCTCAGCGTTG-3" SEQ ID
NO:3) and 0.25 umol/L reverse primer (5'-CACGAACGT-
GACGAAT-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. Fluorescence 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. 10 95° C., 0.1° C. per
second; see FIG. 7B).

Clinical Results

[0161] Clinical Findings:

[0162] 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 defi-
nition. 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. Thir-
teen (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.

[0163] Themajor 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 respi-
ratory 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 crepitations 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 admis-
sion, involving 1 zone (in 36), 2 zones (13) and 3 zones (1).
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TABLE 2

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 | patient.

[0164] Inspite of thehigh fever, most patients (98%)had no
evidence of a leukocytosis. Lymphopenia (68%), leucopenia
(26%), thrombocytopenia (40%) and anemia (18%) were
present in peripheral blood examination (Table 3). Parenchy-
mal 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/l
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 10°/L.
Significant 34 (68%)
lymphopenia
(<1.0% 10%1)
Platelet count 174 (88-351) 150-400 x 10°/L
Thrombocytopenia 20 (40%)
Alanine amino- 63 (11-350) 6-53 UL
transaminase (ALT)
Elevated ALT 17 (34%)
Albumin 37 (26-50) 42-54 g/l
Low albumin 34 (68%)
Globulin 33 (21-42) 24-36 g/l
Elevated globulin 10 (20%)
Creatinine kinase 244 (31-1379) 34-138 UL

Elevated creat-
inine kinase

13 (26%)

[0165] Routine microbiological investigations for known
viruses and bacteria by culture, antigen detection, and PCR
were negative in most cases. Blood culture was positive for
FEscherichia 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.

[0166] Oral levofloxacin 500 mg 24 h was given in 9
patients and intravenous (1.2 g q8 h)/oral (375 mg tid) amox-
icillin-clavulanate and intravenous/oral clarithromyein 500
mg ql2 h were given in another 40 patients. Four patients
were given oral oseltamivir 75 mg bid. In one patient, intra-
venous ceftriaxone 2 gm q24 h, oral azithromycin 500 mg q24
h, and oral amantadine 100 mg bid were given for empirical
coverage of typical and atypical pneumonia.

[0167] Nineteen patients progressed to severe disease with
oxygen desaturation and were required intensive care and
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ventilatory support. The mean number of days of deteriora-
tion from the onset of symptoms was 8.3 days. Intravenous
ribavirin 8 mg/kg q8 h and steroid was given in 49 patients at
a mean day of 6.7 after onset of symptoms.

[0168] Therisk factors associated with severe complicated
disease requiring intensive care and ventilatory support were
older age, lymphopenia, impaired ALT, and delayed initiation
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 fora mean
of 12 days at the time of writing.

TABLE 4
Complicated Uncomplicated
case case

(n=19) (n=31) P value
Mean (SD) age (range) 495 +12.7 39.0£10.7 P<0.01
Male/Female ratio 811 14/17 N.S.
Underlying illness st 1t P<0.05
Mode of contact
Travel to China 1 3 N.S.
Health care worker 5 9 N.S.
Hospital visit 1 4 N.S.
Household contact 8 5 P<0.05
Social contact 4 10 N.S.
Mean (SD) duration of 52=+20 4725 NS
symptoms to admission
(days)
Mean (SD) admission 38809 38708 NS
temperature (° C.)
Mean (SD) initial total 5124 52+18 NS.
peripheral WBC count
(x10%/L)
Mean (SD) initial lympho- 0.66+0.3 0.85£03 P<0.05
eyte count (x10%/L)
Presence of thrombo- 8 12 N.S.
cytopenia
(<150 x 10%/1)
Impaired liver function 11 6 P<0.01
test
CXR changes (number of 1.4 1.2 N.S.
zone affected)
Mean (SD) day of deteri- 83+2.6  Notapplicable
oration from the onset
of symptoms §
Mean (SD) day of initia- 77£29 5726 P<0.05
tion of Ribavirin &
steroid from the onset
of symptoms
Initiation of ribavirin 12 0 P <0.001
& steroid after deteri-
oration
Response to ribavirin 11 28 P<0.05
& steroid
Outcome
Improved or recovered 10 31 P <0.01
Not improving | 8 [l P<0.01

* Multi-variant analysis is not performed due to low number of cases;

t2 patients had diabetic mellitus, | had hypertrophic ostructive cardiomyopathy, 1 had
chronic active hepatitis B, and 1 had brain tumour;
1 patient had essential hypertension;

§ desaturation requiring intensive care support;
| 1 died.

[0169] 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
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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 lymphope-
nia 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, aman-
tadine, and intravenous ceftriaxone, there was increasing
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 ribavirin
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 Yis00.

[0170] The second patient from whom a hSARS virus was
1solated, 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 diarthea 5 days after her
return to Hong Kong. Physical examination showed crepita-
tion over the right lower zone which had a corresponding
alveolar shadow on the chest radiograph. Investigation
revealed leucopenia (2.7x109/L), lymphopenia (0.6x109/L),
and thrombocytopenia (104x109/L). Despite the empirical
antimicrobial coverage with amoxicillin-clavulanate,
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 nasopharyngeal aspi-
rate was positive for the virus in the RT-PCR and she was
seroconverted from antibody titre <Uso to Yieoo against the
hSARS isolate.

[0171] Virological Findings:

[0172] Viruses wereisolated 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 res-
piratory syncytial virus (DAKO, Glostrup, Denmark). They
also failed to react in RT-PCR assays for influenza A and
HMPV or in 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 ultracen-
trifugation 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
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nm diameter within the smooth-walled vesicles in the cyto-
plasm (FIGS.5A and 5B). Virus particles were also seen at the
cell surface. The overall findings were compatible with infec-
tions in the cells caused by viruses of Coronaviridae.

[0173] 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
particles were similar in size and morphology to those
observed in the cell-cultured virus isolate from both patients
(FIG. 4).

[0174] TheRT-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. Phylo-
genetic analysis of the protein sequences showed that this
virus, though most closely related to the group II coronavi-
ruses, was a distinct virus (FIGS. 5A and 5B).

[0175] Based onthe 646 by 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 specific-
ity of the RT-PCR reaction was confirmed 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.

[0176] 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 serologi-
cally 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 seroconvertion. Viral
RNA was detected in 3 of these samples, indicating that this
assay can detect the virus even at the early onset of infection.

[0177] 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 sen-
sitivity of 79% and specificity of 98%.
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[0178] Epidemiological data suggest that droplet transmis-
sionis 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 patients
might be the major source of this infectious agent. Interest-
ingly, 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. It is relevant to note
that a number of animal coronaviruses are spread via the
fecal-oral route (MclIntosh K., 1974, Coronaviruses: a com-
parative review. Current Top Microbiol Immunol. 63:
85-112). However, further studies are required to test whether
the virus in feces is infectious or not.

[0179] Currently, apart form this hRSARS virus, there are
two known serogroups of human coronaviruses (229E and
0C43) (Hruskova J. et al., 1990, Antibodies to human coro-
naviruses 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 geneti-
cally 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 OC43.

[0180] Apart from the novel pathogen, metapneumovirus
was reported to be identified in some of SARS patients (Cen-
ter 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.

[0181] Immunofluorescent Antibody Detection:

[0182] 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
orhad >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 res-
piratory or other diseases as well as none 0f 200 normal blood
donors had detectable antibody.

[0183] When either seropositivity to HP-CV in a single
serum or viral RNA detection in the NPA or stool are consid-
ered 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.

[0184] Discussion

[0185] 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 con-
ventional pathogens of atypical pneumonia proved negative.
However, a virus that belongs to the family Coronaviridae
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was isolated from the lung biopsy and nasopharyngeal aspi-
rate obtained from two SARS patients, respectively. Phylo-
genetically, the virus was not closely related to any known
human or animal coronavirus or torovirus. The present analy-
sis is based on a 646 by 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 anti-
genic group 2 of the coronaviruses along with murine hepa-
titis 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 KV. Coro-
naviruses. Eds Knipe D M, Howley P M Fields Virology, 4th
Edition, Lippincott Williams & Wilkins, Philadelphia, 1187-
1203). The biological, genetic and clinical data, taken
together, indicate that the new virus is not one of the two
known human coronaviruses.

[0186] 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 seroconversion to
the virus. The five patients who has not shown serological or
virological evidence of hSARS virus infection, need to have
later convalescent sera tested to define if they are also sero-
converted. However, the concordance of the hSARS virus
with the clinical definition of SARS appears remarkable,
given that clinical case definitions are never perfect.

[0187] No evidence of HMPV 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 progres-
sion of the disease remains to be investigated.

[0188] 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 KV. 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 HM, AtmarR 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 pneumonia 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 J A, Gwaltney J M, Coro-
navirus infections in military recruits: Three-year study with
coronavirus strains OC43 and 229E. Am Rev Respir Dis.
1974; 109: 621-624). Human coronaviruses can infect neu-
rons and viral RNA has been detected in the brain of patients
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with multiple sclerosis (Talbot P I, Cote G, Arbour N. Human
coronavirus OC43 and 229F persistence in neural cell cul-
tures and human brains. Adv Exp Med. Biol—in press). On
the other hand, anumber of animal coronaviruses (eg. Porcine
Transmissible Gastroenteritis Virus, Murine Hepatitis Virus,
Avian Infectious Bronchititis Virus) cause respiratory, gas-
trointestinal, neurological or hepatic disease in their respec-
tive hosts (McIntosh K. Coronaviruses: a comparative review.
Current Top Microbiol Immunol. 1974; 63: 85-112).

[0189] We describe for the first time the clinical presenta-
tion and complications of SARS. Less than 25% of patients
with coronaviral pneumonia had upper respiratory tract
symptoms. As expected in atypical pneumonia, both respira-
tory symptoms and positive auscultatory findings were very
disproportional to the chest radiographic findings. Gas-
trointestinal symptoms were present in 10%. It is relevant 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 I. Further studies on
human enteric coronaviruses Arch Virol. 1977; 54: 107-17).
The high incidence of deranged liver function test, leucope-
nia, significant lymphopenia, thrombocytopenia and subse-
quent evolution into adult respiratory distress syndrome sug-
gests a severe systemic inflammatory damage induced by this
hSARS virus. Thus immuno-modulation by steroid may be
important to complement the antiviral therapy by ribavirin. In
this regard, it is pertinent that severe human disease associ-
ated with the avian influenza subtype H5N1, another virus
that recently crossed from animals to humans, has also been
postulated to have an immuno-pathological component (Che-
ung CY, Poon L L M, Lau A SY et al. Induction of proin-
flammatory cytokines in human macrophages by influenza A
(H5N1) viruses: a mechanism for the unusual severity of
human disease. Lancet 2002; 360: 1831-1837). In common
with HSN1 disease, patients with severe SARS are adults, are
significantly more lymphopenic and have parameters of
organ dysfunction beyond the respiratory tract (Table 4)
(Yuen K'Y, Chan P K S, Peiris ] S M, et al. Clinical features
and rapid viral diagnosis of human disease associated with
avianinfluenza A HSN1 virus. Lancet 1998;351: 467-471).1t
1s 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.

[0190] 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 expo-
sure and the presence of underlying diseases.

[0191] 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
described here will help address these questions. In addition,
it will allow questions pertaining to the period of virus shed-
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ding (and communicability) during convalescence, the pres-
ence of virus in other body fluids and excreta and the presence
of virus shedding during the incubation period, to be
addressed.

[0192] The epidemiological data at present appears to indi-
cate 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 res-
piratory tract supports this contention. Preliminary evidence
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 addi-
tional 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).

[0193] In conclusion, this report provides evidence that a
virus in the Coronaviridae family is the etiological agent of
SARS.

7. DEPOSIT

[0194] A sample of isolated hSARS virus was deposited
with China Center for Type Culture Collection (CCTCC) at
Wuhan University, Wuhan 430072 in China on Apr. 2,2003 in
accordance with the Budapest Treaty on the Deposit of
Microorganisms, and accorded accession No. CCTCC-
V200303, which is incorporated herein by reference in its
entirety.
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8. MARKET POTENTIAL

[0195] ThehSARSvirus can now be grown on alarge 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, amelio-
rating 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 vaccines to battle
against the disease, will arise on a global scale. [n addition,
this virus contains genetic information which is extremely
important and valuable for clinical and scientific research
applications.

9. EQUIVALENTS

[0196] 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 experi-
mentation. Such equivalents are intended to be encompassed
by the following claims.

[0197] 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 spe-
cifically and individually indicated to be incorporated herein
by reference.

[0198] 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=US20100184019A1).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).

What is claimed:

1. An isolated hSARS virus selected from the group con-

sisting of:

a) an attenuated version of the virus having China Center
for Type Culture Collection Deposit Accession No.
CCTCC-V200303; and

b) an attenuated virus comprising a nucleic acid molecule
comprising the nucleotide sequence of SEQ ID NO:1,
11,13 or 15.

2. The attenuated hSARS virus of claim 1 whose infectivity

is reduced.

3. The attenuated hSARS virus of claim 1 whose replica-

tion ability is reduced.

4. The attenvated hSARS virus of claim 1 whose protein

synthesis ability is reduced.

5. The attenuated hSARS virus of claim 1 whose assem-

bling ability is reduced.

6. The attenuated hSARS virus of claim 1 whose cyto-

pathic effect is reduced.

7. An isolated nucleic acid molecule comprising a nucle-
otide sequence encoding the hSARS virus of claim 1, or a
complement thereof.

8. The nucleic acid molecule of claim 7, wherein the mol-
ecule is RNA.

9. The nucleic acid molecule of claim 7, wherein the mol-
ecule is DNA.

10. A method of detecting, in a biological sample, the
presence of an antibody that immunospecifically binds
hSARS virus, said method comprising:

(a) contacting the biological sample with a host cell
infected with an hSARs virus having China Center for
Type Culture Collection Deposit Accession No.
CCTCC-V200303 or an isolated hSARS virus compris-
ing a nucleic acid molecule comprising the nucleotide
sequence of SEQ ID NO:1, 11, 13 or 15; and

(b) detecting the antibody bound to the cell.

11. The method of claim 10, wherein the biological sample
is selected from the group consisting of cells, blood, serum,
plasma, saliva, urine, stool, sputum, and nasopharyngeal
aspirates.
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12. A method for detecting the presence of the hSARS
virus having China Center for Type Culture Collection
Deposit Accession No. CCTCC-V200303 or an isolated
hSARS virus comprising a nucleic acid molecule comprising
the nucleotide sequence of SEQ ID NO:1, 11, 13 or 15in a
biological sample, said method comprising;

() contacting the sample with a compound that selectively

binds to said hSARS virus; and

(b) detecting whether the compound binds to said hNSARS

virus in the sample.

13. The method of claim 12, wherein the biological sample
is selected from the group consisting of cells, blood, serum,
plasma, saliva, urine, stool, sputum, and nasopharyngeal
aspirates.

14. The method of claim 12, wherein the compound that
binds to said virus is an antibody, or antigen-binding fragment
thereof.

15. The method of claim 12, wherein the compound that
binds to said virus is a nucleic acid molecule comprising a
nucleotide sequence having 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 29,742
contiguous nucleotides of the nucleotide sequence of SEQ ID
NO:1, 11, 13 or 15, or a complement thereof.
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16. A method for detecting the presence of a first nucleic
acid molecule derived from the hSARS virus having China
Center for Type Culture Collection Deposit Accession No.
CCTCC-V200303 or an isolated hSARS virus comprising a
nucleic acid molecule comprising the nucleotide sequence of
SEQ ID NO:1, 11, 13 or 15 in a biological sample, said
method comprising:

() contacting the biological sample with a compound that

selectively binds to said first nucleic acid molecule; and

(b) detecting whether the compound binds to said first

nucleic acid molecule in the sample.

17. The method of claim 16, wherein the biological sample
is selected from the group consisting of cells, blood, serum,
plasma, saliva, urine, stool, sputum, and nasopharyngeal
aspirates.

18. The method of claim 16, wherein the compound that
binds to said first nucleic acid molecule is a second nucleic
acid molecule comprising 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 29,742
contiguous nucleotides of the nucleotide sequence of SEQ ID
NO:1, 11, 13 or 15, or a complement thereof.
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