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(57) ABSTRACT
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a cag gac gct gta gct tca aaa atc tta gga ttg cct acg cag act gtt 49
Gln Asp Ala Val Ala Ser Lys Ile Leu Gly Leu Pro Thr Gln Thr Val
1 5 10 15
gat tca tca cag ggt tct gaa tat gac tat gtc ata ttc aca caa act 97
Asp Ser Ser Gln Gly Ser Glu Tyr Asp Tyr Val Ile Phe Thr Gln Thr
20 25 30
act gaa aca gca cac tct tgt aat gtc aac cgc ttc aat gtg gct atc 145
Thr Glu Thr Ala His Ser Cys Asn Val Asn Arg Phe Asn Val Ala Ile
35 40 45
aca agg gca aaa att ggc att ttg tgc ata atg tct gat aga gat ctt 193
Thr Arg Ala Lys Ile Gly Ile Leu Cys Ile Met Ser Asp Arg Asp Leu
50 55 60
tat gac aaa ctg caa ttt aca agt cta gaa ata cca cgt cgc aat gtg 241
Tyr Asp Lys Leu Gln Phe Thr Ser Leu Glu Ile Pro Arg Arg Asn Val
65 70 75 80
gct aca tta caa gca gaa aat gta act gga ctt ttt aag gac tgt agt 289
Ala Thr Leu Gln Ala Glu Asn Val Thr Gly Leu Phe Lys Asp Cys Ser
85 90 95
aag atc att act ggt ctt cat cct aca cag gca c¢ct aca cac ctc age 337
Lys Ile Ile Thr Gly Leu His Pro Thr Gln Ala Pro Thr His Leu Ser
100 105 110
gtt gat ata aaa ttc aag act gaa gga tta tgt gtt gac ata cca ggc 385
Val Asp Ile Lys Phe Lys Thr Glu Gly Leu Cys Val Asp Ile Pro Gly
115 120 125
ata cca aag gac atg acc tac cgt aga ctc atc tct atg atg ggt ttc 433
Ile Pro Lys Asp Met Thr Tyr Arg Arg lLeu Ile Ser Met Met Gly Phe
130 ' 135 140
aaa atg aat tac caa gtc aat ggt tac cct aat atg ttt atc acc cgec 481
Lys Met Asn Tyr Gln Val Asn Gly Tyr Pro Asn Met Phe Ile Thr Arg
145 150 155 160
gaa gaa gct att cgt cac gtt cgt gecg 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 gca act aga gat gct gtg ggt act aac cta cct ctc cag 577
Gly Cys His Ala Thr Arg Asp Ala Val Gly Thr Asn Leu Pro Leu Gln
180 185 190
cta gga ttt tct aca ggt gtt aac tta gta gct gta ccg act ggt tat 625
Leu Gly Phe Ser Thr Gly Val Asn Leu Val Ala Val Pro Thr Gly Tyr
195 200 205
gtt gac act gaa aat aac cta 6456
Val Asp Thr Glu Asn Asn Leu
210 215

FIG. 1
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t aaa tgt agt aga atc ata cct gcg cgt gcg cgc gta gag tgt ttt gat 49
Lys Cys Ser Arg Ile Ile Pro Ala Arg Ala Arg Val Glu Cys Phe Asp
1 5 10 15

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

aat gca ttg cca gaa aca act gct gac att gta gtc ttt gat gaa atc 145
Asn Ala 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 get aga ctt cgt 193
Ser Met Ala Thr Asn Tyr Asp Leu Ser Val Val Asn Ala Arg Leu Arg
50 55 60

gca aaa cac tac gtc tat att ggc gat cct gct caa tta cca gecc cecc 241
Ala Lys His Tyr Val Tyr Ile Gly Asp Pro Ala Gln Leu Pro Ala Pro
65 70 75 80

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

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

tgt cgc cgt tgt cct gct gaa att gtt gac act gtg agt gect 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 tge ttc 433
Tyr Asp Asn Lys Leu Lys BAla His Lys Glu Lys Ser Ala Gln Cys Phe
130 135 140

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

aac aga cct caa ata ggc gtt gta aga gaa ttt ctt aca cgc aat cct 529
Asn Arg Pro Gln Ile Gly Val Val Arg Glu Phe Leu Thr Arg Asn Pro
165 170 175
gct tgg aga aaa gct gtt ttt atc tca cct tat aat tca cag aac gct 577
Ala Trp Arg Lys Ala Val Phe Ile Ser Pro Tyr Asn Ser Gln Asn Ala
180 185 150

gta gect tca aaa atc tta gga ttg cct acg cag act gtt gat tca tca 625
Val Ala Ser Lys Ile Leu Gly Leu Pro Thr Gln Thr Val Asp Ser Ser
185 200 205

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

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

FIG. 8
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gca cac tct tgt aat gtc aac cgc ttc aat gtg gct atc aca agg gca 721
Rla His Ser Cys Asn Val Asn Arg Phe Asn Val Bla Ile Thr Arg RAla
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 Llys
245 250 255

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

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

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

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

gac atg acc tac cgt aga ctc atc tct atg atg ggt ttc aaa atg aat 1009
Asp Met Thr Tyr Arg Arg Leu Ile Ser Met Met Gly Phe Lys Met Asn
325 330 335

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

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

gca act aga gat gct gtg ggt act aac cta cct ctc cag cta gga ttt 1153
Ala Thr Arg Asp Ala Val Gly Thr Asn Leu Pro Leu Gln Leu Gly Phe
370 375 380

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
385 380 3985 400

gaa aat aac cta 1213
Glu Asn Asn Leu

FIG. 8 Con’t
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Cc aga acc atg cct aac atg ctt agg ata atg gcc tct cott gtt ctt get 49
Arg Thr Met Pro Asn Met Leu Arg Ile Met Ala Ser Leu Val Leu Ala
1 S 10 15

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

gct aac gag tgt gcg caa gta tta agt gag atg gtc atg tgt ggc gge 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 tce ggt gat gct aca act 183
Ser Leu Tyr Val Lys Pro Gly Gly Thr Ser Ser Gly Asp Ala Thr Thr
50 55 60

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

gta aat gca ctt ctt tca act gat ggt aat aag ata gct gac aag tat 288
val Asn Ala Leu Leu Ser Thr Asp Gly Asn Lys Ile Ala Asp Lys Tyx
85 50 85

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

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

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

agt aac tat gcg gct caa ggt tta gta gct agc att aag aac ttt aag 481
Ser Asn Tyr Rla Ala Glr. Gly Leu Val Bla Ser Ile Lys Asn Phe Lys
145 15C 1355 160

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

tgg act gag act gac ctt act aaa ¢gga cct caec gaa ttt tgc tea cag 5717
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 ate tta ggc gca ggc tgt ttt gtc gat gat att €73
Pro Asp Pro Ser Arg Ile Leu Gly Ala Gly Cys Phe Val Asp Asp Ile

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

att gat gc 729

FIG. 9
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acctgagttt
tgtattgtgce
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tgtctcttcg
tgtttggatg
tttccaccta
gttgtttcaa
ttacatagct
catgcagcett
ctaacaaaca
gactttgety
ttetttgcete
ccaacaatgt
gattgttacg
tcagctggtt
tatgaggatc
caaatgaatc
tctatctgta
gccactagag
atgttaaaaa
aaatgtgaca
aaacataaca
caagtattaa
tcatceggtyg
acagccaatg
cgcaatctac
ttcgtggatg
gatgccgttg
aactttaagg
actgagactg
aaacaaggag
ggctgttteg
tcactggcta
tttcacttgt
gacatgtatt
tatgaggcta
aattcacaga
tgctgctatg
gtttgcaatg
agctattatt
gtttttggtt
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gacatacaag
tagtgcacct
actcaacatc
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tgctctctat
tgcectatgt
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gaaacctact
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ttggaattgt
agtcttgtca
tgcattccac
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gatataagct
aacttggcgg
aattagagga
aaacaggttc
agataataaa
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cagatcttaa
tacatacggc
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aaattgatgg
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cagcttggcg
taggagctga
gtgctagtta
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acaaatggaa
cgagggctat
tcttecattta
ttttatccct
atcaaaatgt
gtcacaagat
ttcattcatg
aagtcaagcg
tcttgaaaag
gatgaatgtce
accctacaac
tacagctgtg
tgacttegte
taataaatgg
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aaatccactt
ccagacctct
aaacttgtgt
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taggtatctt
ctccectgat
ttatggtttt
ttttgaactt
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tgtaagtgta
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catatattct
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ccatacagtt
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aatttcaggg
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aaaatttcta
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actgatgttt
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Sheet 16 of 94

tcgagctcgce
acatcgttta
tagccaagcg
cagtgaaaaa
tgattgatct
tttcaaaagt
aggatggaca
gtgttgcgat
agaattatgg
ctcaactgtg
ttcactttgg
ggttgccaac
attctacctt
ttagcgatat
ggtttttcac
ctgtaaagat
catggtggac
gggctaacta
acattttctg
gcaaatttcc
atgatatgat
ttgtggtttc
ttcttactct
ctcctaatta
ttagatcaga
cagggtttca
tttattttge
tgaacaacaa
catgtaactt
agacacatac
ccttttcget
ttaaaaataa
gtgatctacc
acattacaaa
cgtcagctgce
atgaaaatgg
aatgctctgt
ttgttceccte
aggtttttaa
attgtgttgc
atggcgtttc
ttgtagtcaa
attataatta
acattgatgc
agcttaggcce
gcaccccacc
ctggcattgg
cggccacggt
ttaattttaa
catttcaaca
catctgaaat
gaacaaatgce
ctacagcaat
atgtattcca
agtgcgacat
gtagtactag

10 Con’t

US 7,267,942 B2

tatggatgaa
tggagatttc
ctcacaagat
ttacttcata
tttacttgat
ggtcaaggtt
tgttgaaacc
gcctaacttg
tgaaaatgct
tcaatactta
tgctggctct
tggcacacta
aattggagac
gtatgaccct
ttatctgtgt
aacagagcat
agettetget
tcttggcaag
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tcttaaatta
ttattctctt
aagtgatatt
cactagtggt
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cactctttat
tactattaat
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gtcacagtcg
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ttctggttte
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agcctatttt
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tgattactct
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ctactaactt
ccgtagattyg
aatatggtag
atcgcaacac
aatattttgg
ggtcttttat
agcaatatgg
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aaataccttt
ttctctatga
aagaatcact
atgctcaagc
gtgtgctaaa
ggttaattac
ctgctgaaat
gacaatcaaa
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ttgtgtttaa
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ctgtcgtcaa
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atgtttgget
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tggttttaat
tgaggacttg
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tagtggtact
tgctatgcaa
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gacactggta
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ctttttettg
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aactaactat
gtactattac
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tgcttgectgt
gtattgtagg
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gtggtcactt
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ggacactecc
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aagagatcac
gtgtaggcac
taaatacaga
cagatgtttc
aggactttca
ttatttaagc
ttagattatc
atcttgcgag
accttgccca
atttgcacta
tacctatcag
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tgctttttag
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gtagtgcccc
gaggacgcaa
cgtcttggtt
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gtcgcggtaa
tggctagegg
ttgagagcaa
ctgctgetga
tcactcaagc
acctaatcag
gtgcctctge
ggctgactta
tcatactgct
aggacaaaaa
ccactgtgac
ccatgagtgg
gcagatgggc
cagaatgaat
gcaatcttta
gaggccacgce
ggaagagccc
cttcttagga

tgtggctaca
tgattcaggt
ccacgccggt
atcttgttga
ggattgctat
ctctaactaa
cataaaacga
ctatatcact
tcaggaacat
acttgcacta
ctgcgtgcaa
ctctactcgc
attaagagaa
cctttctget
aggatctaga
cttgtatttc
ctcatgtgct
tggctttgtg
tgcacaccta
tgttggtacc
aataaacgaa
ccgcattaca
tggggcaagg
cacagctcectce
aatcaacacc
agttcgtggt
aggaactggc
tgcaactgag
caatgctgcc
agagggaagce
ttcaagaaat
aggtggtgaa
agtttctggt
ggcatctaaa
atttgggaga
acaaggaact
attctttgga
tcatggagece
gaacaagcac
gaaaaagact
tcttettect
agcttctget
tatgtaaacg
tctegtaact
atcaatgtgt
ggagtacgat
taatgtgtaa
gaatgacaaa
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tcacgaacgce
tttgctgecat
agcaacgaca
cttccaggtt
ttggaatctt
gaagaattat
acatgaaaat
atcaggagtg
acgagggcaa
gcacacactt
gatcagtttc
cactttttct
agacagaatg
attccttgtt
agaaccttgt
tctatgcagt
tgaagatcct
ctctaggaaa
atgttactat
ttcatgaagg
caaattaaaa
tttggtggac
ccaaaacagc
actcagcatg
aatagtggtc
ggtgacggca
ccagaagctt
ggagccttga
accgtgctac
agaggcggca
tcaactcctg
actgcccteg
aaaggccaac
aagcctegece
cgtggtccag
gattacaaac
atgtcacgca
attaaattgg
attgacgcat
gatgaagctc
gcggctgaca
gattcaactc
ttttcgcaat
aaacagcaca
aacattaggg
cgagggtaca
aattaatttt
aaaaaaaaaa
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tttecttatta
acaaccgcta
atattgettt
acaatagcag
gacgttataa
tcggagttag
tattctcectte
tgttagaggt
ttcaccattt
tgcttttgct
accaaaactt
cattgttgct
aatgagctca
ttaataatgc
accaaagtct
tgcatatgca
tgtaaggtac
ggttttacct
caactgtcaa
tcaccaaact
tgtctgataa
ccacagattc
gccgacccca
gcaaggagga
cagatgacca
aaatgaaaga
cacttcccta
atacacccasa
aacttcctca
gtcaagccetce
gcagcagtag
cgctattgcet
aacaacaagg
aaaaacgtac
aacaaaccca
attggccgcea
ttggcatgga
atgacaaaga
acaaaacatt
agecctttgec
tggatgattt
aggcataaac
tccgtttacg
agtaggttta
aggacttgaa
gtgaataatg
agtagtgcta
aa

caaattagga
ccgtattgga
gctagtacag
agatattgat
taagttcaat
atgatgaaga
ctgacattga
acgactgtac
caccctcttg
tgtgctgacg
ttcatcagac
gctctagtat
ctttaattga
ttattatatt
aaacgaacat
ctgtagtaca
aacactaggg
tttcatagat
gatccagctg
gctgcattta
tggaccccaa
aactgacaat
aggtttaccc
acttagattc
aattggctac
gctcagcccc
cggcgctaac
agaccacatt
aggaacaaca
ttctcgctece
gggaaattct
gctagacaga
ccaaactgtc
tgccacaaaa
aggaaatttc
aattgcacaa
agtcacacct
tccacaattc
cccaccaaca
gcagagacaa
ctccagacaa
actcatgatg
atacatagtc
gttaacttta
agagccacca
ctagggagag
tcececatgtg
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1 - ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT - 60
-I L G F YL P RK S QPTOS I s CUR S V
- Y * VvV F T Y P G KA ANOZPU RSULVDUZLTF
- I R F L P T Q E XK P TNILDTILTUL * I C 8§
61 - CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC - 120
-L * T N F K I C V A V A RULUHA™*X C T Y
- §$ X R TUL K SV *L §$ L GCMUP S A PT
- L N EL * NLCSCURSAATCLV HILR
121 - GCAGTATAARACAATAATAAATTTTACTGTCGTTGACAAGARAACGAGTRACTCGTCCCTICT - 180
-A V * T I I N F TV VD K KRV TR P §
- QY K Q * » I L L 8 L TURWNE * L V P L
- S I N NNKXKVF Y CR™* QETSNS S L F
181 - TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC - 240
-8 A D CLURVFR P CCSI RS S8 A Y L G F
- L ¢ TAY GPF VRVAVDHUGQHT * V 8
- ¢c R L L TV S S VL Q 5 I 1I S I P R F R
241 - GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA - 300
-V RV * P K GKMES SUL VL GV N EKT
- 8 6 ¢CDURIKVU RWMWIRALU FPULUV S TR KH
- P G VT ER * D GE P CS W COQRENT
301 - CACGTCCAACTCAGTITGCCTGTCCITCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG ~ 360
-H VvV QL 8§ L PV L QVRUIDVL VURGTF G
- T s N S§ VCL 8 F RL ETTTZC~* CV A 58 G
- R P T Q FACUP S G * RRASA AWILR RSG
361 - GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT - 420
-D 8§ VE E AL 8 EAREUHTILI KNDNGTTCG
- T L W KR P Y RRUHVNTS KMA ALV YV
- L ¢CGR GPIGGTO™*TUP QK WHTL W S
421 - CTAGTAGAGCTGGAAAAAGGCGTACTGCCCCAGCTTGAACAGCCCTATGTGTTCATTAAA - 480
-L Vv EL E K GV L P QUL EOQUPY V F I K
- * * 5 WK KAYCPSL NS P MC S L N
- S R A G K RUPRTAPAT*TAULCVH * T
481 - CGTTCTGATGCCTTAAGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGAAATG - 540
-R 8 DAL S TNUHGHI KV YV EL V A EM
- v L M P * A P I T A T®R S L S8 W L Q K W
- rF » CL KHOQSU RPOQGR R * A G CURUDNG
541 - GACGGCATTCAGTACGGTCGTAGCGGTATAACACTGGGAGTACTCGTGCCACATGTGGGC - 600
’ -b 66 I QY GRS G ITU LGV L V P H VG
- T A F § TV VAV *HWE Y S CHMW A
- R HEH S$§ VR S * R Y NTG S TURA AT C G R
601 - GAAACCCCAATTGCATACCGCAATGTTCTTCTTCGTAAGAACGGTAATAAGGGAGCCGGT - 660
-E T P I A Y RNV L L RIKDNGWNIK G A G
- K P QL H T AWMU F F F V R TV I R E P V
- N P N CIPQCS S S * ER * * G S R W
661 - GGTCATAGCTATGGCATCGATCTAAAGTCTTATGACTTAGGTGACGAGCTTGGCACTGAT - 720
-G H S Y G I DL K S Y DULGDETLTGTD
- v I A MAS I * S L M TV TS UL ATLI
- s * L W H R S KV L * L R * R A WH * 8§
721 - CCCATTGAAGATTATGAACAAAACTGGAACACTAARGCATGGCAGTGGTGCACTCCGTGAA - 780
-P I E D Y E Q N WNTXKHG S G A L R E
- P L X I MNI KT GTULSMAUV V HS V N
- H * R L * T KL EH * A W Q W C T P * T
781 - CTCACTCGTGAGCTCAATGGAGGTGCAGTCACTCGCTATGTCGACAACAATTTCTGTGGC - 840
-L T R EL NG G A V TR Y V DNNF C G
- § L vs s M EVQSLAMSTTTIS V A
- H s *»A QW R C S HSLCURQQF L WP

FIG. 11
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841 - CCAGATGGGTACCCTCTTGATTGCATCAAAGATTTTCTCGCACGCGCGGGCAAGTCAATG - 900
-P DGY P LD CTIKUDT FILA AR AGIKS M
- QM 66 TULULTIAOSKTIVFSHARA AGSDOQC
- R W v P S *» L HQRFSRTURGOQV NV

901 - TGCACTCTTTCCGAACAACTTGATTACATCGAGTCGAAGAGAGGTGTCTACTGCTGCCGT - 960
-C T L S EQ L DY IE S KU RGWV Y CCR
- AL F P NDNUILTITS S RREUV S TA AR AY
- H S FRTT™*L HRV EEW RTCTULULULP *

961 - GACCATGAGCATGAAATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAG - 1020
-D HEUHETIW AW FTEZ RSDI K S Y E H Q
- T ™M 8 M KL PG S L S ALTIURATSTR
- P *A * NCL VH * A L * * E L R A P D

1021 - ACACCCTTCGAAATTAAGAGTGCCAAGAAATTTGACACTTTCAAAGGGGAATGCCCAAAG - 1080
-T P F E I K $ A KK F D TVF K G E C P K
- H P S KL RV PURUNULTULSIKGNZ ADQGQS
- T L RN * E CQ E I * HF QR G MUP KV

1081 - TTTGIGTTTCCTCTTAACTCAARAGTCAAAGTCATTCAACCACGTGTTGAAAARGAAARAG - 1140
-F V F P L NS KV KV I Q P R V E K K K
- L ¢ FL LT Q KS K S FNUHUVL KR KR
- c vssS * L K S g s HsTTJ C®* KE KD

1141 - ACTGAGGGTTTCATGGGGCGTATACGCTCTGTGTACCCTGTTGCATCTCCACAGGAGTGT - 1200
-T B G FM GRTIWUBRSVY P VA S P Q E C
- L RV S W GV Y AL CTULTULHILUHR SV
- * G FH GGAYTULOCVPCOCTI STGV *

1201 - AACAATATGCACTTGTCTACCTTGATGAAATGTAATCATTGCGATGAAGTTTCATGGCAG - 1260
-N NM HL 8 T L M KCNUHTCTDEV S W Q
- TI1c¢TCUL P * * NV IIAMIEKT FUHGTR
- Q YA L VYLD EM®*SUL R * S F MATD

1261 - ACGTGCGACTTTCTGAAAGCCACTTGTGAACATTGTGGCACTGAAAATTTAGTTATTGAA -~ 1320
-T ¢ D F L KA TCEHUOCGTENTULV I E
- R ATV F * K P L V NI VAL KTI * L L K
- vV R L s E S HUL * TUL WH * K F S Y * R

1321 - GGACCTACTACATGTGGGTACCTACCTACTAATGCTGTAGTGAAAATGCCATGTCCTGCC - 1380
-6 pTTOCGY L P TN AV YV KM P C P A
- DL L HVGT YL L ML * * K CH V L P
- T Y Y M W V P T Y *» C CS EN AMMS S C L

1381 - TGTCAAGACCCAGAGATTGGACCTGAGCATAGTGTTGCAGATTATCACAACCACTCAAAC - 1440
-¢C QD PEI G PEUH SV AD Y HNH S N
- VK T QR L DL s I VL Q I I T TTOQT
- S R P R DWT™* A * C CR L S Q P L K H

1441 - ATTGAAACTCGACTCCGCAAGGGAGGTAGGACTAGATGTTTTGGAGGCTGTGTGTTTGCC - 1500
-I E TR L R K GG G R TR CUVF G G C V F A
- L KL DSAREVGLDVLEA AWVCTL P
- * NS TP Q GUR * D * M F W RUL CV CL

1501 - TATGTTGGCTGCTATAATAAGCGTGCCTACTGGGTTCCTCGTGCTAGTGCTGATATTGGC - 1560
-Y v G ¢ Y N K RAY WV P RA S ADTIG
- M L A A I I SV PTG FL VL VL I L A
- ¢ WL L * * A CLL G S S C>* C * Y W L

1561 - TCAGGCCATACTGGCATTACTGGTGACAATGTGGAGACCTTGAATGAGGATCTCCTTGAG - 1620
- GH TG I T GDNV ETTULNETUDTULUL E
- Q A I LALULVTMWZ RU®P®*MIBRTI S LR
- R P Y WH Y W * Q C G DL E * G S P * D

1621 - ATACTGAGTCGTGAACGTGTTAACATTAACATTGTTGGCGATTTTCATTTGAATGAAGAG ~ 1680
-1 L S R ER VNI NTIV GDUFHTULNE E
- Y * vVVKNVLTULTULULATIUFTI*MKR
- T ES * T C * H * H C W R F 8§ F E * R G
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1681 - GTTGCCATCATTTTGGCATCTTTCTCTGCTTCTACAAGTGCCTTTATTGACACTATAARG - 1740
-V A I I L ASTF S A STS A F I DTTTI K
- L P S FWHUL SL LL @V P L L T UL * R
- C HHPF GI FLCVPFYI KCTUL Y * HY KZE

1741 - AGTCTTGATTACAAGTCTTTCAAAACCATTGTTGAGTCCTGCGGTAACTATARAGTTACC - 1800
-$ L DY K S8 F KT TI VESCGNYIKVT
- vV>L I TS SUL S KUPULULSPAV TTIKTULP
- s *L Q V F Q NH C* VL R *L * § Y Q

1801 - AAGGGAAAGCCCGTAAAAGGTGCTITGGAACATTGGACAACAGAGATCAGTTTTAACACCA - 1860
-K 6 K P V X G A WNTIUGOQQR S VL TP
- R ES P * K VL GGTULUDNI RUDIQVF * HE
- G K AR KR CULEHWTTEI S F NTT

1861 - CTGTGTGGTTTTCCCTCACAGGCTGCTGGTGTTATCAGATCAATTTTTGCGCGCACACTT - 1920
-L ¢ G F P S QA AGV I RS I F AIRTL
- ¢V vV F P HURULUL VL SDQQ F L R AUHL
- vV W FSLTGOCWCY QI NUFCAUHT *

1921 - GATGCAGCAAACCACTCAATTCCTGATTTGCAAAGAGCAGCTGTCACCATACTTGATGGT - 1980
-DAANHUSTIPZDILQRAAVTTITULUDG
- M QO TTGQF LI CKE QUL S P YL MV
- ¢ s X p L NS * F A K S S CHUHT * W Y

1981 - ATTTCTGAACAGTCATTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACC - 2040
-I S EQ S L RL VDA AMYYTSUDULTILT
- F L NS HY VL S TUPWVF IUL QTT CS P
- F » T Vv I T 8 C R R H G L Y F R P A H Q

2041 - AACAGTGTCATTATTATGGCATATGTAACTGGTGGTCTTGTACAACAGACTTCTCAGTGG - 2100
-N S VI I MAY VTGGLV Q QTS Q W
- TV 8§ L L W HM * L VvV V L Y N R L L 8 G
- Q CHY Y G I CNWWS CTTTUDVF S V V

2101 - TTIGTCTAATCITTTGGGCACTACTGTTGAAAAACTCAGGCCTATCTTTGAATGGATTIGAG - 2160
-L $ NL L 6T TV EKXKTULURU©PTIF E W I E
- L I F WAULULTULIKWDNSGL S L N GUL R
- v *» § FGHYC~* KTOQQAYUL™* M D * G

2161 - GCGAAACTTAGTGCAGGAGTTGAATTTCTCAAGGATGCTTGGGAGATTCTCAAATTTCTC - 2220
-A KL §S A GV E FL KDAWETIULI KT FTL
- R NL V Q EL NV FS U RMULGUZRF S N PF S
- E T *» ¢ R S * I §8 Q 6 C L GD S Q I s H

2221 - ATTACAGGTGTTTTTGACATCGTCAAGGGTCAARATACAGGTTGCTTCAGATAACATCAAG - 2280
-1 T GGV F DI VK GOQIOQV A SUDNTIHK
- L Q VP LTS S RV K Y RL L QI TS R
- Y R ¢ F *HR QG S NTGCVFIR * HQ G

2281 - GATTGTGTAAAATGCTTCATTGATGTTGTTAACAAGGCACTCGAAATGTGCATTGATCAA - 2340
-bD¢CV K CPF I DV VNI KA AL EMMT< CTITDOQ
- I v * NA S LML LTI RMHS XK CAULTIK
- L ¢ K ML H* CC * Q G TRNV H * 8§ 8

2341 - GTCACTATCGCTGGCGCAAAGTTGCGATCACTCAACTTAGGTGAAGTCTTCATCGCTCRA - 2400
-V TI A GA XL RS L NUILGEV F I A Q
- 5L S L AQ S CDHST™* V K S S8 S8 L K
- H Y R WU RKVAI T QLR * S L HR S K

2401 - AGCAAGGGACTTTACCGTCAGTGTATACGTGGCAAGGAGCAGCTGCAACTACTCATGCCT - 2460
- K GL ¥ RQCTIRGI KEOQLIGQULULMEP
- ARDVF TV S VY V AR S S CNY S CL
- Q 6 T L P S VY TW QG A AATTHA S

2461 - CTTAAGGCACCAAAAGAAGTAACCTTTCTTGAAGGTGATTCACATGACACAGTACTTACC - 2520
-L KA PKEVTFULEGDSI HEKDTUVLT
- L RHQ K K * P F L KVIHMTOQY L P
- * 6 T K R S NL 8 * R *» F T * H S T Y L
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2521 - TCTGAGGAGGTTGTTCTCAAGAACGGTGAACTCGAAGCACTCGAGACGCCCGTTGATAGC - 2580
-S EE V VL K NGEULEA ATLETUPV D S
- L RRLVF S RTVNSKHSU RURUPULTIA
- * G G S Q ER * TR S TIRUDA AR * * L

2581 - TTCACAAATGGAGCTATCGTCGGCACACCAGTCTGTGTAAATGGCCTCATGCTCTTAGAG - 2640
-F T N G A I V GT PV CVNGLMIULTULE
- § Qg M EL S 5§58 A HQSV M A S C S5 * R
- H K W S Y R RHTS L C K W P HA L R D

2641 - ATTAAGGACAAAGAACAATACTGCGCATTGTCTCCTGGTTTACTGGCTACAARACAATGTC - 2700
-I K D KEQ Y ¢CALS?PGULULATNNYV
- L R T K NDNTAUHCULTULV Y WUL Q T M S
- * G Q RTTI UL RTI VS WFTGYKOQTCTL

2701 - TTTCGCTTAAAAGGGGGTGCACCAATTARAGGTGTAACCTTTGGAGAAGATACTGTTTGG - 2760
-F R L X G GA P I K GV TVF G EUDTV W
- FA * K GGV HQUL K Vv *» P L EKTI UL F G
- S L KR GCTNM®*U RUICNILWI® RI RY CUL G

2761 - GAAGTTCAAGGTTACAAGAATGTGAGAATCACATTTGAGCTTGATGAACGTGTTGACAAA - 2820
-E V Q G Y K NV R I TV FEULU DEIRUV DK
- K F K VvV T RM * ES HL S L MNV L T K
- s §s R L Q@ BE C ENUHTI * A * *x T C * Q §

2821 - GTGCTTAATGAAAAGTGCTCTGTCTACACTGTTGAATCCGGTACCGAAGTTACTGAGTTT - 2880
-VLNEKCS VYTV E S TEVTEF
- ¢ L MK SAUL S TULULNUPV P KTULTUL S L
- A *» *» K VL CL HC* I R Y R S Y * VvV C

2881 - GCATGTGTTGTAGCAGAGGCTGTTGTGAAGACTTTACAACCAGTTTCTGATCTCCTTACC - 2540
-A CV VA EAV YV KTL QP VS DILL T
- HvoL *» 0RL L *RULYNOQV FULTISTULP
- M ¢ C s R GCCEDUVFTTSTF * S5 P Y Q

2941 - AACATGGGTATTGATCTTGATGAGTGGAGTGTAGCTACATTCTACTTATTTGATGATGCT - 3000
-N M G I DL DEWSVATT FVY L F DD A
- T wvL IL M S GV * L HS T YL MMIL
- H G Y * g * * V E C 8§ Y I L L I * * C W

3001 - GGTGAAGAAAACTTTTCATCACGTATGTATTGTTCCTTTTACCCTCCAGATGAGGAAGAA - 3060
-G E ENVF S S RMY CS8 F Y P P DE E E
- VK XK T FHHV CTIV?PFTUL QMU R K K
- * R X L F I T Y VvV L F L L P S§ R * G R R

3061 - GAGGACGATGCAGAGTGTGAGGAAGAAGAAATTGATGAAACCTGTGAACATGAGTACGGT - 3120
-E DDA ETCEEZEETIUDETTCEUHEYG
- R T M Q S VLRI KI K KT LMIE KU?PVNMMSTUV
- G R CRV *» GRP RN *+* NIL * T * V R Y

3121 - ACAGAGGATGATTATCAAGGTCTCCCTCTGGAATTTGGTGCCTCAGCTGAAACAGTTCGA - 3180
-T ED DY Q GL P L EF G A S8 A ET VR
- @Q R M I I KV S8 L WDNILV P QL K Q F E
- R G *¥* L §S RS P S G I W CUL S * N S S 8

3181 - GTTGAGGAAGAAGAAGAGGAAGACTGGCTGGATGATACTACTGAGCAATCAGAGATTGAG - 3240
-V E E E E E E D WL DD T TE Q S E I E
- L R K K X R K TGWMTIULUL S DN QR L S8
- *G R RRGURUL AG* Y Y » A I R D * A

3241 - CCAGAARCCAGAACCTACACCTGAAGAACCAGTTAATCAGTTTACTGGTTATTTAAAACTT - 3300
-P E P E P TUPEEUPUVDNLQVFTGY UL K L
- @Q NQ NL HL K NQL I S L L V I * N L
- R TRTTJYT™* R TS * S8 V Y WIUL F KT Y

3301 - ACTGACAATGTTGCCATTAAATGTGTTGACATCGTTAAGGAGGCACARAGTGCTAATCCT - 3360
-T DNV A I K C VDI V KEA AUGQQS AN P
- L TML PLNWVL TS LRI RHIKUVUIL I L
- * 9 ¢ CH *M C * HR * G G T K C * 5 Y
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3361 - ATGGTGATTGTAAATGCTGCTAACATACACCTGAAACATGGTGGTGGTGTAGCAGGTGCA - 3420
-M VvV I VN A A NTITIUHULI KUHGS GGV A G A
- WL * M L L T Y T * NM V V V * Q V H
- G D CK CC=®* HTU©PETWWWC S R CT

3421 - CTCAACAAGGCAACCAATGGTGCCATGCAAAAGGAGAGTGATGATTACATTAAGCTAAAT - 3480
-L NK ATWNGAMOGQI KE S DD Y I KL N
- $ T R'Q PM VP CKIRURVMITILS * M
- Q ¢ G N Q WCHAI KGE * * L H * A KW

3481 - GGCCCTCTTACAGTAGGAGGGTCTTGTTTGCTTTCTGGACATAATCTTGCTAAGAAGTGT - 3540
-G P L TV GG S CL L S G HNUILAIKKC
- AL L Q * EGLV CPFLDTI I L L R S V
- P S$S$Y $ R RV L F ARV FWT S C * E V 8

3541 - CTGCATGTTGTTGGACCTAACCTAAATGCAGGTGAGGACATCCAGCTTCTTAAGGCAGCA - 3600
~-L HV V GG P NULIDN AGEDTIQULL K AA
- ¢ mMm L L DL T *MQVRTS S F L R QH
- A CCw TP KCR ™* GHUPAS * G 85 I

3601 - TATGAAAATTTCAATTCACAGGACATCTTACTTGCACCATTGTTGTCAGCAGGCATATTT - 3660
-Y EN F N S Q D I L L A P L L 8 A G I F
- M X I 8 I HR TS Y L HHU COCOGQOQ A YL
- * K F Q F T GH L TCT I V V S R H I W

3661 - GGTGCTARACCACTTCAGTCTTTACAAGTGTGCGTGCAGACGGTTCGTACACAGGTTTAT - 3720
-G A K PL Q S L Q V CV QT VU RTOQV Y
- VL NHF 8§ L Y K CAUCRI RV FVHRYF FI
- c T T S V F T S§ V R ADG S Y T G L Y

3721 - ATTGCAGTCAATGACAAAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTGATAACCTG - 3780
-I AV N DKAULYEOQV VMDY UL DN L
- L Q s MmT KL FMSRUL S W I I L I T *
- c s ¢ *Q §$s s L ~A GCHGUL S * * P E

3781 - AAGCCTAGAGTGGAAGCACCTAAACAAGAGGAGCCACCAAACACAGAAGATTCCAAAACT - 3840
-K P RV EA P K QE E P P NTED S K T
- S L EW K HULWNI KRS HQTOQZ KTI P K L
- A * S8 G S T * TR GATZXKHI®RI RF QN *

3841 - GAGGAGARATCTGTCGTACAGAAGCCTGTCGATGTGAAGCCAAAAATTAAGGCCTGCATT - 3200
-E E K 8§ VvV Q KP VDV K P KTI KA AU CTI
- RRNUL S YR SL S M * S8 0 KL R P A L
- G E I C R T E A CRCEA AI KN * G L H *

3801 - GATGAGGTTACCACAACACTGGAAGAAACTAAGTITTCTTACCAATAAGTTACTCTTGTTT - 3960
-DE VTTTULEETI KF L TNI KULULULTF
- M R L P Q HW K KUL S F L P I S Y § C L
- * G Y H NTG RN * V § Y Q * V T L V C

3861 - GCTGATATCAATGGTAAGCTTTACCATGATTCTCAGAACATGCTTAGAGGTGAAGATATG - 4020
-A DI NG KL Y HD S QN NMTULURGE D M
- L I s Mm v s F TMTIULUZRTU GCTLEVKTIC
- *Y Q W~ A L P * F S EHA * R * R Y V

4021 - TCTTTCCTTGAGAAGGATGCACCTTACATGGTAGGTGATGTTATCACTAGTGGTGATATC - 4080
-8 F LEKDAUPYMV GDV I TS G DI
- L S L R RM HL TW* VML S L V V I S8
- rFr P >*E G CTULHGT R™* C Y H * W * Y H

4081 - ACTTGTGTTGTAATACCCTCCAAAAAGGCTGGTGGCACTACTGAGATGCTCTCAAGAGCT - 4140
-T C Vv v I P §$ K KA G GTTUEMUL S R A
- L v L * ¥ P P KRULV ALILIZ RTU GCSQE L
- L ¢CCNTUL Q K G W WH Y * DAL K S F

4141 - TTGAAGAAAGTGCCAGTTGATGAGTATATAACCACGTACCCTGGACAAGGATGTGCTGGT - 4200
-L K X vpPpVDEYITTYUPG Q G C A G
- * R X C QL M S I * P RTULUDI KUDUVILV
- E E S A S * *» VY NHV P WTIRMUOCW L
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4201 - TATACACTTGAGGAAGCTAAGACTGCTCTTAAGAAATGCAAATCTGCATTTTATGTACTA - 4260
-Y T L E E A KT AULZ KK CIK S A F Y V L
- I H L R KL RLLLRUNANILUHTFMMY]Y
- Y T * G s * D CCS * EMQTICTITULTCTT

4261 - CCTTCAGAAGCACCTAATGCTAAGGAAGAGATTCTAGGAACTGTATCCTGGAATTTGAGA - 4320
-P S EA PN AIKEETIULSGTUV S WNTILR
- L ¢ K H L MULURI KU RTF®* ETULY P G I * E
- FRST®*C* G RD S RNCTIULETFER

4321 - GARATGCTTGCTCATGCTGAAGAGACAAGAAAATTAATGCCTATATGCATGGATGTTAGA - 4380
-EML A HAZEETR RI KTLMZPTIOCMUDV R
- X ¢CL L ML KROQEN* CL Y A WMTIL E
- N ACSC* R DK K I NAYMUHGTC * §

4381 - GCCATAATGGCAACCATCCAACGTAAGTATAAAGGAATTAAAATTCAAGAGGGCATCGTT - 4440
-A I M A TTI Q R K Y KOGI K I QEGTIV
- P * W Q P § NV 8§ I K EVL K F K RA S L
- H NGNH.PT * V * RN * NS R G H R *

4441 - GACTATGGTGTCCGATTCTTCTTTTATACTAGTAAAGAGCCTGTAGCTTCTATTATTACG - 4500
-DY GV RVFF F Y TS K EP VA S ITIT
- T M VSDS S F I L VK S L *L L L L R
- LwCUPTIULLULY* * R A C S F Y Y Y E

4501 - AAGCTGAACTCTCTAAATGAGCCGCTTGTCACAATGCCAATTGGTTATGTGACACATGGT - 4560
-K L N §S L NEPULVTMUPTI G Y V TH G
- § * T L * M 8 R L §$ Q C Q L VvV M * H M V
- A E L § K *AA CHNANWUDLTCDTWF

4561 - TTTAATCTTGAAGAGGCTGCGCGCTGTATGCGTTCTCTTAAAGCTCCTGCCGTAGTGTCA - 4620
-F N L E EAARCMIZPBRSTLI KO AUPAWV V S
- L I L K R L RAV CVL L KL L P * C Q
- * § * R G6GCAULY AV F S * 8§ S8 C R S V 8

4621 - GTATCATCACCAGATGCTGTTACTACATATAATGGATACCTCACTTCGTCATCAAAGACA - 4680
-v s s pDAV TTYNGYULT S S S KT
- ¥YHHQ@MULULULHTIMDTSTULRUHQ R H
- I I T R COCY Y I * W I P HF V I KDI

4681 - TCTGAGGAGCACTTTGTAGAAACAGTTTCTTTGGCTGGCTCTTACAGAGATTIGGTCCTAT - 4740
-S EEHVF V ETV SL A G S Y RD W S5 Y
- L RSTUL * KO FL WL ATULTETIGU?®PTI
- *G AL ¢C R NS F F G WL L Q RL VL F

4741 - TCAGGACAGCGTACAGAGTTAGGTGTTGAATTTCTTAAGCGTGGTGACAAAATTGTGTAC - 4800
-8 G ¢ RTEULGV E F VL KRG DX I VY
- 9 bsVvQsS * VL N FUL SV VT KTLTCT
- R T A Y RV RC * I § * A W * Q NC V P

4801 - CACACTCTGGAGAGCCCCGTCGAGTTTCATCTTGACGGTGAGGTTCTTTCACTTGACAAA - 4860
-H T L E S P V EF HL D G E V L S§ L D K
- T9L WPRAP S S F I L TV RVFF HTUL TN
- H S G E P RRV S S * R * G S F T * QT

4861 - CTAAAGAGTCTCTTATCCCTGCGGGAGGTTAAGACTATAAAAGTGTTCACAACTGTGGAC - 4920
-L K s L L SLREV KTTII KUV FTTV D
- * RV 8 ¥ P CGRULUPRIL* KOCS QL W T
- K E S L I P A G G * D Y K S V HN C G Q

4921 - AACACTAATCTCCACACACAGCTTGTGGATATGTCTATGACATATGGACAGCAGTTTIGGT - 4980
-N T N L HTOQUL VDMSMT Y G Q Q F G
- TUL I 8§ T H S L w I CL * HMD S S L V
- H *+ 8 P HTACGY VY DTIWTA AUV W S

4981 - CCAACATACTTGGATGGTGCTGATGTTACAAAAATTAAACCTCATGTAAATCATGAGGGT - 5040
-P T YLD GAD VT K I KPHVNUHEG
- Q HTWMVL ML Q XKL NL M * I MU RV
- N I L G W C * C Y KN * T S C K § * g =*
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5041 - AAGACTTTCTTTGTACTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTAC - 5100
-K T F F VL P SDDTTULUZRSEA ATFEY Y
- R L § L ¥ YL VMT T HYUVV KL S S TT
- b F L ¢CTT * * «x H T T * *» § F R V L P

5101 - CATACTCTTGATGAGAGTTTTCTTGGTAGGTACATGTCTGCTTTAAACCACACAAAGARA - 5160
-H TUL D ES F L GURY M S AL NUHT K K
- I LL MRV FLVGEGTT GCTLUL*TTGQQRN
- Yy s » » E F §S W * V HV CF X P HK E M

5161 - TGGAAATTTCCTCAAGTTGGTGGTTTAACTTCAATTAAATGGGCTGATAACAATTGTTAT - 5220
-W K F P Q V6 GL TS I KWADNNTC Y
-GN FL KL VV *L QLDNGTILTITTIUVTI
- E I §s § S W WFNVJFUN* MG * * Q L L F

5221 - TTGTCTAGTGTTTTATTAGCACTTCAACAGCTTGAAGTCAAATTCAATGCACCAGCACTT - 5280
-L § S VL L AL Q QL EV K FDNAUZPA AL
- ¢L VvV F Y *HFUNSULKSUNSMHOQIHTF
- v *» ¢ F I § T & TA * 5 Q I Q C T S T s

5281 - CAAGAGGCTTATTATAGAGCCCGTGCTGGTGATGCTGCTAACTTTTGTGCACTCATACTC - 5340
-Q EA Y Y RARAGTDA AANU FOCATLTIL
- K R L I I EPVL VMILULT FVHS Y 8§
- R G L L *S8 P CW=* COC* L L CTHTR

5341 - GCTTACAGTAATAAARACTGTTGGCGAGCTTGGTGATGTCAGAGAAACTATGACCCATCTT - 5400
-A Y S N KTV GG EULGDVRETTMMT H L
- L Tv I XU LILASTILV VM SEI KT L®* P I F
- L Qg *» * N C WRA AW * CQ RN Y D P S §

5401 - CTACAGCATGCTAATTTGGRATCTGCAAAGCGAGTTCTTAATGTGGTGTGTAAACATIGT - 5460
-L Q H A NI LESAI KT RUVILNUVV CKHC
- ¥ s M L I WXNUILOQSETFTULMWMWOCV NIV
- T A C * F G I C K A S S * C G V *» T L W

5461 - GGTCAGAAAACTACTACCTTAACGGGTGTAGAAGCTGTGATGTATATGGGTACTCTATCT - 5520
-G ¢ K TTTULTOGVY EA AVMYMGTTUL S
- VR KILUL P * RV * KL * C I W VULYTL
- S EN Y YL NG CIRSOCCDVY G Y S I L

5521 - TATGATAATCTTAAGACAGGTGTTTCCATTCCATGTGTGTGTGGTCGTGATGCTACACAA - 5580
-Y D NL KTOGV S I P CVCGIRUDA AT Q
- M I I LRQVF P PFHV CVV VMILIHN
- * » § * DRCVFHSMCV WS *¥ C Y T I

5581 - TATCTAGTACAACAAGAGTCTTCTTITTGTTATGATGTCTGCACCACCTGCTGAGTATAAA - 5640
-Y L Vv QE S S FVMMSA APUPA ATEY K
- I * Y N X § L L L L * CL HHTULTUL S I N
- $§ § T T RV F F CYDVCTTUC* Vv * 1

5641 - TTACAGCAAGGTACATTCTTATGTGCGAATGAGTACACTGGTAACTATCAGTGTGCTCAT - 5700
-L ¢ 0 G TV FLCANUEUZYT GNDN Y Q CGH
- Y $ K VH S Y VRM S TUILVTTISUV VI
- T AR Y I L M CE * V HW * L § V W S L

5701 - TACACTCATATAACTGCTAAGGAGACCCTCTATCGTATTGACGGAGCTCACCTTACAAAG - 5760
-Y T H I T A K E TUL Y R IUDGAIHTL T K
- T™L I * L L R R P S I VL TUETULTUL Q R
- H S Y N C*» GD P L S Y * R 85 § P Y KD

5761 - ATGTCAGAGTACAAAGGACCAGTGACTGATGTTTTCTACAAGGAAACATCTTACACTACA - 5820
-M 8 EY K GG PV TDVF Y KETS Y TT
- ¢ Qs T™KDGQ*L MV F S TR RI KUHETLTTUL Q
- vV RV QR T S D * C F L Q GN I L HY N

5821 - ACCATCAAGCCTGTGTCGTATAAACTCGATGGAGTTACTTACACAGAGATTGAACCAAAA - 5880
-T I K p V S Y KL D GV TYTE I E P K
- P S $ L ¢CRINSMETLTILTQRTULUNOQN
- HQACVV * TRWS Y L HIRUD * T K I
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5881 - TTGGATGGGTATTATAAAAAGGATAATGCTTACTATACAGAGCAGCCTATAGACCTTGTA - 5940
-L DG Y Y K K DDNAY Y TEUOQU©PTIDTULWV
- WMGITIKURIMULTTIOGQS S UL * T L Y
- G wWviL * K GG * ¢CL L YRAAYUZRUPZGCT

5941 - CCAACTCAACCATTACCAAATGCGAGTTTTCATAATTTCAAACTCACATGTTCTAACACA - 6000
-P T Q PL PNAZS F DN FI KU LTT CSNT
- g L NHYQMU®RVLITISNUSHUVILTAQ
- N 8§ T I TIXCEVF * * F Q T HMTF * H K

6001 - AAATTTGCTGATGATTTAAATCAAATGACAGGCTTCACAAAGCCAGCTTCACGAGAGCTA - 6060
-K F ADDU LWNOMTGU FTI KPASTZ RE L
- N L L M I * I K * Q A § Q S Q L HE S8 Y
- 1 ¢~ F K § ND R L HIKA A S F T RAI

6061 - TCTGTCACATTCTTCCCAGACTTGAATGGCGATGTAGTGGCTATTGACTATAGACACTAT - 6120
-8 VvV T™ F F P DL NGIDV YV ATIUDYRUHY
- L S HS ST *MAM™*W L L TTIDTI
- Cc H I L PRULEWI RUGCSGY * L * T L F

6121 - TCAGCGAGTTTCAAGAAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAAC - 6180
-8 A S F K K GAIKUL UL HI K P TI VWHTIN
- Q RV SR K VL NY CTI S QULFGTTULT
- S EF Q ERC* I TA * A NCUL A H * P

6181 - CAGGCTACAACCAAGACAACGTTCAAACCAAACACTTGGTGTTTACGTTGTCTTTGGAGT -~ 6240
-Q ATTXTTVFKPNTWCUL RCTUL W S
- R L Q PR QR S NQTULGV Y VV F GV
- G Y NQ DNV QT XHL VFTUL S L E Y

6241 - ACAAAGCCAGTAGATACTTCAAATTCATTTGAAGTTCTGGCAGTAGAAGACACACAAGGA - 6300
-T K p VDTSN S F E VL AV EDTQ G
- 0 s ¢ * I L Q I HL KF W Q * KTH K E
- XK A S RY F KFTI * S S G S RURUHTRN

6301 - ATGGACAATCTTGCTIGTGAAAGTCAACAACCCACCTCTGAAGAAGTAGTGGAARAATCCT - 6360
-M D NL ACE S Q Q P T S E E V V E N P
- wTIUL L V KV NNWDPPULE KK * WK I L
- G ¢ § ¢CL *» KSTTUHTUL* R S 8 G K s Y

6361 - ACCATACAGAAGGAAGTCATAGAGTGTGACGTGAAAACTACCGAAGTTGTAGGCAATGTC - 6420
-T I Q K E v I E CD V KT TE V V G N V
- P Y RRIKS * 8 VT * KL P KL * A M §
- H T E G § H RV *RENUYU RS CR Q C H

6421 - ATACTTAAACCATCAGATGAAGGTGTTAAAGTAACACAAGAGTTAGGTCATGAGGATCTT - 6480
-1 L K P S DEGV KV TOQEULGHEDL
- YL NH QM KVL K * H K S * VMU R I L
- T » T I R * R C * 8 N TR V R S * G S8 Y

6481 - ATGGCTGCTTATGTGGAAAACACAAGCATTACCATTAAGAARACCTAATGAGCTTTCACTA - 6540
-M A A Y V ENT S I TTI K KUPNUETL S L
- WL LMWI KT GQALU?PILIRNILMMST FH *
- 6 CL CG KHIKHYH * ET * *» A F T 8

6541 - GCCTTAGGTTTAAAAACAATTGCCACTCATGGTATTGCTGCAATTAATAGTGTTCCTTGG - 6600
-A L G L K T I ATHGTI A ATIWDNSV P W
- p* Vv * K QL P L MV LL QUL I V F L G
- L R F KN NCHSWYCCN®=* » C S L E

6601 - AGTAAAATTTTGGCTTATGTCAAACCATTCTTAGGACAAGCAGCAATTACAACATCAAAT - 6660
-S K I LAY V KP F LG QA ATITTSN
- VK FWILMSDNUHS * D K QQ QL Q H QI
- * NF 66 L ¢ Q TTILRTS S N Y N I K L

6661 - TGCGCTAAGAGATTAGCACAACGTGTGTTTAACAATTATATGCCTTATGTGTTTACATTA - 6720
-C A KRLAOQI RV FNNZYMPYVFTL
- AL RD*HWNWV CLTTITICULMOCTLUHY
- R *» E I §s T T CV * QL Y A L CV Y I I
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6721 - TTGTTCCAATTGTGTACTTTTACTAAAAGTACCAATTCTAGAATTAGAGCTTCACTACCT - 6780
-L F ¢ L CTU FTIKSTNSRTIURASTLP
- s NCVLLL KV PIULETLTETLIHYTL
- v P I VY F Y *» K Y Q F * N>* S F T T Y
6781 - ACAACTATTGCTAAAAATAGTGTTAAGAGTGTTGCTAAATTATGTTTGGATGCCGGCATT - 6840
-T T I A KN S V K SV A KUL CUL DA AGTI
- @ L L L K I VL RVILULDNYVWMU©PAL
- N Y C* K *» ¢ *E CC * I MF G C R H *
6841 - AATTATGTGAAGTCACCCAAATTTTCTAAATTGTTCACAATCGCTATGTGGCTATTGTIG - 6900
-N Y V K § P K F §s KL FTTIAMW®WTULUL L
- I M » S H PN FLNICS QS5 L CGY CC
- L ¢ E VTOQQTIUF * I VHNIRY VA I VYV
6901 - TTAAGTATTTGCTTAGGTTCTCTAATCTGTGTAACTGCTGCTTTTGGTGTACTCTTATCT - 6960
-L s 1 CL GGS L I CVTA AW AV FGUV UL L 8
- * vV F A * VL * S V * L L L L VY S Y L
- K YL LRPF S NILTGCNUZGCTCV FWOCTTULTI *
6961 - AATTTTGGTGCTCCTTCTTATTGTAATGGCGTTAGAGAATTGTATCTTAATTCGTCTAAC - 7020
-N F G A P S Y CNGVURETLYTILNS SN
- I L VL L LI VMATLEWDNT CTIU LTIURTILT
- F wCsSsS FLL * WZR * R I V S *# F V * R .
7021 - GTTACTACTATGGATTTCTGTGAAGGTTCTTTTCCTTGCAGCATTTGTTTAAGTGGATTA - 7080
-v T™TMDF C E G S F P C S5 I C L S G L
- L L L WISV KV L FULAH- AFV *» V D
- Yy Yy ¥y 6 F L *RFF S L Q HUL F KW IR
7081 - GACTCCCTTGATTCTTATCCAGCTCTTGAAACCATTCAGGTGACGATTTCATCGTACRAG - 7140
-D S L DS Y PAL ETTIOGQUV T I S S Y K
- TP LI L I Q L L XP F R * R F HRT S
- L P * F L § 8§ 8 * NH S GDUDU F I V QA
7141 - CTAGACTTGACAATTTTAGGTCTGGCCGCTGAGTGGGTTTTGGCATATATGTTGTTCACA - 7200
-L DL TTIULGULAAEWUV L AYMILPFPT
- T *» Q F * VW P L S G F W HTI CTC S Q
- R L D NPFR S GR™* VG F G I Y V V H K
7201 - AAATTCTTTTATTTATTAGGTCTTITCAGCTATAATGCAGGTGTTCTTTGGCTATTTTGCT - 7260
-K F F ¥ L L6 L S ATIMUOG®QVF F G Y F A
- N § F I ¥ * V F QL * ¢ R C S L A I L L
- I L L F I R S F S8 Y NAOGV L WL F C +*
7261 - AGTCATTTCATCAGCAATTCTTGGCTCATGTGGTTTATCATTAGTATTGTACAAATGGCA - 7320
-S HF I 8 NS WL MWV FTITISTIVQMA
- vI s 8 A1 LGS CGUL S L VL Y KWH
- S FHQ Q F L A HV VY H* Y CTNGT
7321 - CCCGTTTCTGCAATGGTTAGGATGTACATCTTCTTTGCTTCTTTCTACTACATATGGARG - 7380
-P VS A MVRMYTIF FFA ST FY Y I WK
- P FL Q WL GOCTS S S5UL L L 8TT Y G R
- R F CNG®*DVHLLCTFVFULULUHMMEE
7381 - AGCTATGTTCATATCATGGATGGTTGCACCTCTTCGACTTGCATGATGTGCTATAAGCGC - 7440
-8 YV HIMDUGT CT S ST CMMTZCYKTR
- A MFI S WMV A PILU RTLA A®*TC CA ATISA
- L ¢S Y HGWULHUL F DU LHDV L * A Q
7441 - AATCGTGCCACACGCGTTGAGTGTACAACTATTGTTAATGGCATGAAGAGATCTITTCTAT - 7500
-NRATU RV ECTTTIUVDNGMMIEKTRSF Y
- I v p HAL SV QL L L M A *R DUL S M
- S ¢ H TR * VY NY C ~ WHETETIU FILC
7501 - GTCTATGCAAATGGAGGCCGTGGCTTCTGCAAGACTCACAATTGGAATTGTCTCAATTGT - 7560
-V Y A NGGURGVF CKTHWNUWNT GCILNC
- $S M QM EA AV A S ARLTTIGTIUV S IV
- L ¢ K WU RPWUL L QD S QL EL S Q L *
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7561 - GACACATTTTGCACTGGTAGTACATTCATTAGTGATGAAGTTGCTCGTGATTTGTCACTC - 7620
-DT F CT G S TV F I 8§ DEV A RUDTUL S L
- TH FALV VHSL VM KILUL V I CH S
- H I L HW Y I H * * *» g C S * F V T P

7621 - CAGTTTAAAAGACCAATCAACCCTACTGACCAGTCATCGTATATTGTTGATAGTGTTGCT - 7680
-Q F KR P I NPTUD QS S Y I VD S V A
- 8L KDQSTULULTSHU RTIULILTIUVILL
- v *» X T N Q P Y * P V I V Y C * ¥ C C C

7681 - GTGAAAAATGGCGCGCTTCACCTCTACTTTGACAAGGCTGGTCRAAAGACCTATGAGAGA - 7740
-V KX NG AL HL Y F D KOAGQ K T Y E R
- * K Mm A RVF TS TULTRULV KU RPMUZBRD
- E K WRAS PILUL * Q G W S KDUL * E T

7741 - CATCCGCTCTCCCATTTTGTCAATTTAGACAATTTGAGAGCTAACAACACTAAAGGTTCA - 7800
-H P L 8 HF V N L DNLR R ADNNTIKG S
- I R S P I L §1 * T1I * EL T TUL K V H
- s AL pF CQFRQF E S * Q H * R F T

7801 - CTGCCTATTAATGTCATAGTTTTTGATGGCAAGTCCAAATGCGACGAGTCTGCTTCTAAG - 7860
-L P I NV I V F DG X § K CDE S A 8 K
- ¢ L L M S *»F L M A S PNATSUL L L S8
- A Y *» CH S F * W QVQMIRU RV CF *» V

7861 - TCTGCTTCTGTGTACTACAGTCAGCTGATGTGCCAACCTATTCTGTTGCTTGACCAAGCT - 7920
- A § VY Y § QL M CQ P I L L L D Q A
- L L. L ¢ T TUWV S *CAWDNILZFI CCL TX L
- ¢c r C VL QS ADV PTY S VA * P § 8

7921 - CTTGTATCAAACGTTGGAGATAGTACTGAAGTTTCCGTTAAGATGTTTGATGCTTATGTC - 7980
-L V8§ NV GD STEV S V KMF DAYV
- LYy TULEI VL KPF PL R CULMTLMS
- c I K R WUR * Y * s F R * DV * C L C R

7981 - GACACCTTITTCAGCAACTTITAGTGTTCCTATGGAAAAACTTAAGGCACTTGTTGCTACA - 8040
-bD T F SATVF SV PMEIZ KT LI KA ALV AT
- T P F Q Q L L V F L W K XN L R HUIL L L Q
- H L F 8 N F * ¢ § Y G K T * GG T C C Y 8§

8041 - GCTCACAGCGAGTTAGCAAAGGGTGTAGCTTTAGATGGTGTCCTTTCTACATTCGTGTCA - 8100
-A H S EL A K GV ALDGV L S TF V S
- LT AS *Q RV *»L * MV S F L H S C Q
- S O RV S K GCS F RWOCUPVF Y I RV S

8101 - GCTGCCCGACAAGGTGTTGTTGATACCGATGTTGACACAAAGGATGTTATTGAATGTCTC - 8160
-A A RQ GV VDTDVDTKDV I E CL
- L P DKVLLIPMILTIGQI®RMTILIULNUV S
- ¢c P TRCC®* Y RC®*HI KGTCY * M S§ Q

8161 - AAACTTTCACATCACTCTGACTTAGAAGTGACAGGTGACAGTTGTAACAATTTCATGCTC - 8220
-K L 8 HH S DL EV TOGD S CNNTVFMIL
- N F H I TULT™* K * Q V TV V TTI § C S§
- T F T S L * L R S D R * Q L * Q F H A H

8221 - ACCTATAATAAGGTTGAAAACATGACGCCCAGAGATCTTGGCGCATGTATTGACTGTAAT - 8280
-T Y N XK V ENM T P RDL G A CTI D C N
- P I I R L X T * R P E I L A HV L T VM
- L » » G * K HDA QRS W RMY * L * C

8281 - GCAAGGCATATCAATGCCCAAGTAGCAAAAAGTCACAATGTTTCACTCATCTGGAATGTA - 8340
-A R HIUNAOQUV A K S HNWV S L I WNV
- @ G I s M P K *Q KV TMU FUHS S G M *
- K A Y Q C P S S K K S Q CF T HTULE CK

8341 - AAAGACTACATGTCTTTATCTGAACAGCTGCGTAAACAARATTCGTACTGCTGCCAAGAAG - 8400
-K D Y M S L § E QL R KOQTIRTAA K K
- XK T T™CCUL Y L N S§ C VDN KF VL L P R R
- R L HV F I * T A AO™* TN S Y CC Q E E
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8401 - AACAACATACCTTTTACACTAACTTGTGCTACAACTACACAGCTTCTCAATCTCATAACT - 8460
-N NI PFTUVLTT CA ATTU RGQUV VNV IT
- T T Y L L H * L VL QL DU RUL S M S * L
- Q HTVF YT NULTGCYN * TGO COQQOCUHNY

8461 - ACTAAAATCTCACTCAAGGGTGGTAAGATTGTTAGTACTTGTTTTAAACTTATGCTTAAG - 8520
-T K I 8§ L K G G K I VS T™O ¢¢CVPF KILMTUL K
- L K S HS RV VU RILULUVILUVILNULTZCTILR
- * N L T Q G W * D C * Y L F * T Y A * G

8521 - GCCACATTATTGIGCGTTCTITGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACA - 8580
-A T L L CV L A ALV CY I VMUPUVHT
- P H Y CAPF L L HEW F VI SUL C QY I H
- HI1I 1 VRS CCIOGILUILYURYASTUVYTI

8581 - TTGTCAATCCATGATGGTTACACAAATGAAATCATTGGTTACAAAGCCATTCAGGATGGT - 8640
-L §$ I HD G Y TDNUETITIGY KA ATIOQTDSG
- ¢ Q 8 MMVTQMZE KSULVTIE KU PTFIRMYVY
- VN P * WL HK* NHUWIL Q S H S G W C

8641 - GTCACTCGTGACATCATTTCTACTGATGATTGTTTTGCAAATAAACATGCTGGTTTTGAC - 8700
-V T R DI I 8 TDDCTFANI KU HA AGT FTD
- 8L VTS F L LMTIVLQINMTLIUVILT
- H S * HH F Y * * L F CZK *TOCWTF F * R

8701 - GCAIGGTTTAGCCAGCGTGGTGGTTCATACAAAAATGACAARAAGCTGCCCTGTAGTAGCT - 8760
-A W F S Q R G G S Y KN DK S C P V V A
- H G L A S V V V HTI KMTIEXKAA ATL * * L
- MV * P AW WU F I QI XK * Q KL P C S S C

8761 - GCTATCATTACAAGAGAGATTGGTTTCATAGTGCCTGGCTTACCGGGTACTGTGCTGAGA - 8820
-A I I TRETIGT FIV?PGLUPGTUV LR
- L §L Q ERLV S * ¢LAYU RUVULTC * E
- Y H Y K RDWUPUHSAWILTOGY CATE S

8821 - GCAATCAATGGTGACTTCTTGCATTTTCTACCTCGTGTTTTTACTGCTGTTGGCAACATT - 8880
-A I N G D F L HF L PRV F S AV G N I
- Q $ M VTS CIVFYULV/ FLUVLULOATF
- N Q W * L L A F S T S CF * C C W Q H L

8881 - TGCTACACACCTTCCAAACTCATTGAGTATAGTGATTTTGCTACCTCTGCTTGCATTCTT - 8940
-C Y TP S KL I EY SDUFA ATSATCUV L
- ATHUL PN SL S IV IUL L PULULATF L
- L HTVFQTMH* V *» *» P CY L CL R 5 C

8941 - GCTGCTGAGTGTACAATTTTTAAGGATGCTATGGGCAAACCTGTGCCATATTGTTATGAC - 9000
-A A ECTTI F KDAMGI KUPV P Y C Y D
- L L $ VQ FLRMTLWMANTILTGCIHTIUVMT
- € * VYN F * G CY G Q T CATITULTUL * H

9001 - ACTAATTTGCTAGAGGGTTCTATTTCTTATAGTGAGCTTCGTCCAGACACTCGTTATGTG - 9060
-T N L L E G S I 8 ¥ S ELRUPUDTURY V
- L I ¢* RV L FVL I VST FUVQTULUVMZ
- * F ARGF Y PL * * A S § R H S L C A

9061 - CTTATGGATGGTTCCATCATACAGTTTCCTAACACTTACCTGGAGGGTTCTGTTAGAGTA - 9120
-L M DGS I I QF PNTJVYULETG SV RV
- L WMV PS Y S FLTULTWI® RV L L E =*
- Y G W F HHTV S * HL P G G FOC * 8 8

9121 - GTAACAACTTTTGATGCTGAGTACTGTAGACATGGTACATGCGAAAGCTCAGAAGTAGGT - 9180
-V T TV FDAUE Y CRHGTTCET RSEUV QG
- * QL L ML S TV DMVUHAIZKTGTU QI K * vV
- N NPF * C * VL * T W Y MR KV R S R Y

9181 - ATTTGCCTATCTACCAGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCA - 9240
-1 ¢ L 8 T S G R WUV L NNZEUHYRATIL 8
- FAYL PV VDG FULIMSTITETLYQ
- L P I Y Q W *» M G S *» * x A L Q 8 8§ I R
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9241 - GGAGTTTTCTGTGGTGTTGATGCGATGAATCTCATAGCTAACATCTTTACTCCTCTTGTG - 3300
-GV F CGVDAMNIENILTIANTITFTUPULYV
- EF 8 VVL MR®*I S * L T S L L L L C
- S F L w¢=>* CDES SH S * HL Y S 8 C A
9301 - CAACCTGTGGGTGCTTTAGATGTGTCTGCTTCAGTAGTGGCTGGTGGTATTATTGCCATA - 9360
-Q PV GAL DV S A SV V A GG TITIATI
- NL W VL *M CLL Q * WL V VL L P Y
- T ¢ 6 C FRCVCVF S S GWW Y Y CHI
8361 - TTGGTGACTTGTGCTGCCTACTACTTTATGAAATTCAGACGTGTTTTTGGTGAGTACAAC - 9420
-L vT CAAY Y FMKPFRURV F G E YN
- W ** L VL P TTUL * N SD VFL V S TT
- G DL CCULULULYETIOQTTZ CT FWT™* V Q P
9421 - CATGTTGTTGCTGCTAATGCACTTTTGTTITTTGATGTCTTTCACTATACTCTGTCTGGTA - 9480
-H VvV VA ANALULVF L MSF TIIL CTUL V
- M L L LLMHKVPFCVF* CL 8L Y 8§ V WY
- ¢c ¢cc¢cc *»Cc TV F V F DV FHY TUL S G T
9481 - CCAGCTTACAGCTITCTGCCGGGAGTCTACTCAGTCTTITTACTTGTACTTGACATTCTAT - 9540
-P AY S FL P G VY SV F YL YL TT F Y
- gL TAVF CRESTOQS F T CT *# H S I
- s LQ L §AG SLL SL L L VL DTITULF
9541 - TTCACCAATGATGTTTCATTCTTGGCTCACCTTCAATGGTTTGCCATGTTTTCTCCTATT - 9600
-F T N DV S F L AHL QWU FAMTF S P I
- 8§ PMMVFHS WILTVFNDNGTULUPU UCT FTULULUL
- H ¢ *» ¢C F IL GS P S MV CHVF F S Y C
9601 - GTGCCTTTTTGGATAACAGCAATCTATGTATTCTGTATTTCTCTGAAGCACTGCCATTGG - 9660
-V P F W I TATI YV F CI S L KHUCHW
- ¢ L F G *Q Q S MY § V F L * S T ATI G
- A F L D NS NILCTIULYVF S EAULUPIL YV
9661 - TTCTTTAACAACTATCTTAGGAAAAGAGTCATGTTTAATGGAGTTACATTTAGTACCTTC - 9720
-F F NNY L RIKI RVMVFNU GV TV F S T F
- $L T TTIULGIKESCULMETLUHTLV P 8
- L *»*Q L S * E K S HV * W S ¥ I * ¥ L R
9721 - GAGGAGGCTGCTTTGTGTACCTTTTTGCTCAACAAGGAAATGTACCTAAAATTGCGTAGC - 9780
-E EAAL CTVF L LN K EMYT L X L R S
- R R L L CVPFCSTIRI KT GCT* NC V A
- G G CF VYL FAQQGNUVUP XTI A * R
9781 - GAGACACTGTTGCCACTTACACAGTATAACAGGTATCTTGCTCTATATAACAAGTACAAG - 9840
-ETL L P L T Q Y NR Y L AL Y N K Y K
- R HCCHULH S 1 TOGTIIULULY I T S T 8
- b TVATUYTUV * Q V S§ C S T1I * Q V QV
9841 - TATTTCAGTGGAGCCTTAGATACTACCAGCTATCGTGAAGCAGCTTGCTGCCACTTAGCA - 9900
-Y F 8 G AL DTTJS Y REW AW AT CTUCHTUL A
- 1 s v E P * I L P A I V K QL A AT * Q
- F 0 WL R Y Y Q L 8 * S8 8§ L L P L § K
9901 - AAGGCTCTAAATGACTTTAGCAACTCAGGTGCTGATGTTCTCTACCAACCACCACAGACA - 9960
-K AL NDVF S N S G AD VL Y Q P P QT
- RL *MTU LA AT GQVILMT FSTNUHUHTRH
- G §s X *L * QL RC®* CSULUPTTTTDTI
9961 - TCAATCACTTCTIGCTGTTCTGCAGAGTGGTTTTAGGAAAATGGCATTCCCGTCAGGCAAA - 10020
-8 I T $ AV L Q S G F R KM ATV F P S G K
- 8 L L L F CRV VL G KWH S R Q A K
- N HF CCSA A EWU F* ENGTI P VR Q S
10021 - GTTGAAGGGTGCATGGTACAAGTAACCTGTGGAACTACAACTCTTAATGGATTGTGGTTG - 10080
-VEGCMV QVTOCGTTTULNGTU LW L
- L K GA WY XK * PV EL QL L MDT CGW
- *R V H 6T S N L WN Y NS * W I V V G
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10081 - GATGACACAGTATACTGTCCAAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCT - 10140
-D DTV YCPREVTICTA a2zETDMTILTN®P
- M T QY TV QDMS ST F® AOQGOQIE XT G CTLTITL
- * H S8 I L § KT CHULUHSU RRIUEA* g *

10141 - AACTATGAAGATCTGCTCATTCGCAAATCCAACCATAGCTTTCTTGTTCAGGCTGGCAAT - 10200
-N Y EDL L I RK S HNUHSTFTILVOQATGN
- T M KI CSFANZPTTIATFTULTFT RTILAM
- L * R S AHS QI QQEPUM¥TILSCSGUWGQSC

10201 - GTTCAACTTCGTGTTATTGGCCATTCTATGCAAAATTGTCTGCTTAGGCTTAAAGTTGAT - 10260
-V Q LRV I GH S MOQUNU CTLTULZ RTILIEKVD
- FNFVLLATITULTG CTE KTIV VO CTILTG GTELZ KTLTI
- § T S C VY WZPFYAZKTLTSA A®*A A * § % Y

10261 - ACTTCTAACCCTAAGACACCCAAGTATAARATTTGTCCGTATCCAACCTGGTCAARACATTT - 10320
-T §S NP KTUDPIK VY XKPFVRTIOQZPGO QTTF
- L L TLRUEPSTIUNTLS SV VSNTULVZ XTHTF
- F * P * DT QUV * I CPJVYZPTT W®WSNTITF

10321 - TCAGTTCTAGCATGCTACAATGGTTCACCATCTGGTGTTTATCAGTGTGCCATGAGACCT - 10380
-8 VL ACYUNGS SZPSGV Y Qg CAMTERDP
- g F * A TMVUHUHEHTLUVF FTISVZP * DL
- 8§ S8 S ML QWU FTTIWGC CTLSVCHTET *

10381 - AATCATACCATTAAAGGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATT - 10440
-N H T I K G S F L NG S CG S V G F N I
-1 I PLKVLSLMDUEHEYVVILVILTHL
- S YH * RF F P *» W IMUW* CWTF * H *

10441 - CATTATGATTGCGTGTCTTTCTGCTATATGCATCATATGGAGCTTCCAACAGGAGTACAC - 10500
-D YDCVSFCYMHHEHMETLT EP2TGV H
- I M I ACLSATIGCTITIUWWSTFOQU QTETYT
- L * L RV F L LYASTYGA AT STNT RTSTR

10501 - GCTGGTACTGACTTAGAAGGTAAATTCTATGGTCCATTTGTTGACAGACAAACTGCACAG - 10560
-A 6 TDULETGT KT F Y GPF VDU RUIOQTAQ
- L VL T * KV N SMVYHULTILTTDK KL H R
- WY * L RR * I L WS&STIOCS®*OQTUNT TG

10561 - GCTGCAGGTACAGACACAACCATAACATTAARATGTTTTGGCATGGCTGTATGCTGCTCTT - 10620
-AACTDTTTITTULNTVYTULA AWLTYAH- ATV
- L Q V QT QP *H*MP FWHGT CMTILTLTL
- CRYRHUNU HUNTIIZKCTFGMABMAVYVCCOCY

10621 - ATCAATGGTGATAGGTGGTTTCTTAATAGATTCACCACTACTTTGAATGACTTTAACCTT - 10680
-I N @ DRWZPFULNZRTPFTTTTULNTUDTFNL
- 8 MVIGGFTLIZDSZPLIL*MTTILTL
- Q@ W * * VvV § * * I HH Y PFE* L * P C

10681 - GTGGCAATGAAGTACAACTATGAACCTTTGACACAAGATCATGTTGACATATTGGCACCT - 10740
-V AMKY N Y EPILTOQDUHV YVZDTITILTGH?D
- WQ* S TTMUNTULO®*HTIEKTIMTLTTYWDL
- @ N EV QL * T FDTU RTSTC®*HTIGT S

10741 - CTTTCTGCTCAAACAGGAATTGCCGTCTTAGATATGTGTGCTGCTTTGAAAGAGCTGCTE - 10800
-L 8 A QTG IAUVILDMTECA ARAZTLTEKTETLTL
- FLL KQEULZ PS*ICVULUL™*KSTCC
- F CSsS NRDNG CRTILTPRYUVCCTFETRIAANARA

10801 - CAGAATGGTATGAATGGTCGTACTATCCTTGGTAGCACTATTTTAGAAGATGAGTTTACA - 10860
-0 NG MNGRTTITULGS STTITLETDTETFT
- RMV * M VVLSLVATLTF* KMSES L H
- E W YEWSYJYU®PW®*HYTFT RTE R *V Y T

10861 - CCATTTGATGTTGTTAGACAATGCTCTGGTGTTACCTTCCARGGTAAGTTCAAGAARATT - 10920
-P FDVVUEROQZUCSGVTTFOGQG GTI KT FZE KK I
- HL ML LDUNA ALV VTILT PSS KV S S R K L
- I * ¢ C* TMTILWOCYILPUR™*V QENC
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10921 - GTTAAGGGCACTCATCATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTT - 10580
-V X GG T HHWMVLULTU FULTTS L L I L V
- L R AL I I GCPF *» L S * HH Y * F L F
- * G H S s L bAFNVFULDTITTIDSC S

10981 - CAAAGTACACAGTGGTCACTGTTITTCTTTGTTTACGAGAATGCTTTCTTGCCATTTACT - 11040
-Q § T Q WS L FF F VY ENA AWV FULUPUF FT
- K VH S GHCVF L FTRMILS ST CUHTULL
- Ky T™v v TV F L CVLRETCFULA ATI Y S

11041 - CTTGGTATTATGGCAATTGCTGCATGTGCTATGCTGCTTGTTAAGCATAAGCACGCATTC - 11100
-L 6 I M A I A ACAMZULTLV K HI KUHAF
- L vL W QULULHVL CCILIULSTI S TH S
- WYYy G N CCMCYAAC™* A *x A RTIIL

11101 - TTGTGCTTGITTCTGTTACCTTCTCTTGCAACAGTTGCTTACTTTAATATGGTCTACATG - 11160
-L ¢L F L L P S L ATV AY FNMVYM
- ¢CA CPF CYLLLQQLLTU L I WS TC
- VL Vs§ VTV FSCDNSSCLUL * Y GL H A

11161 - CCTGCTAGCTGGGTGATGCGTATCATGACATGGCTTGAATTGGCTGACACTAGCTTGTCT - 11220
-P A S WVMIPRTIMTW®WULEULADTSTUL S
- L L AG* ¢V S *H GLNWUILTULATCTL
- ¢ *L 6 DAY HDMA®* I G * H * L V W

11221 - GGTTATAGGCTTAAGGATTGTGTTATGTATGCTTCAGCTTTAGTTTTGCTTATTCTCATG - 11280
-G YR L KD CVM Y A S AL V L L ITLM
- vIil GL RIVLCMULOQL * F CL F 8§ =*
- L * A * G L ¢C Y V CF S8 F S F A Y S HD

11281 - ACAGCTCGCACTGTTTATGATGATGCTGCTAGACGTGTTTGGACACTGATGAATGTCATT - 11340
-T AR TV Y DDA ARU RV YVWTTILWMUDNV I
- Q LAL FMMMILULUDUVZ FGH* * M S L
- s s H CL * *» ¢ C»* T CULUDTDTETCHY

11341 - ACACTTGTTTACAAAGTCTACTATGGTAATGCTTTAGATCAAGCTATTTCCATGTGGGCC - 11400
-T L VY KV Y Y GNAVLUDUGQATISMUWA
- B L F T K STMVMUL*TI KL FPCGUP
- T ¢L Q 58 L L W * C F R S S Y F HV G 1L

11401 - TTAGTTATTTCTGTAACCTCTAACTATTCTGGTGTCGTTACGACTATCATGTTTITTAGCT - 11460
-L VvV I 8§ VvV T § N Y 8 G VvV TTTIMMT FTIUL A
- * L F L * P L TIUL VS LIERTILS CF * L
- s Y F CNL*L F W CIRYD Y HV F § *

11461 - AGAGCTATAGTGTTTGTGTGTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACC - 11520
-R A I vV F v CV EY Y P LLF I T GGNT
- B L *»CL CVL S TITTUHTZ CYULULILATP
- s Yy svc<cvc VvV L PI VI Y Y W QUHL

11521 - TTACAGTGTATCATGCTTGTTTIATTGTTTCTTAGGCTATTGTTGCTGCTGCTACTTTGGC - 11580
-L Q ¢ I ML VY CT FULGYOCCTZ COCYTF F G
- Yy s v s L F IV S§ * A I VA AATTUL A
- T vy HACLULUPFP L RULULULIULULTULTULUWTP

11581 - CTTTTCTGTTTACTCAACCGTTACTTCAGGCTTACTCTTGGTGTTTATGACTACTTGGTC - 11640
-L F L LNURYFPRULTULGV Y DY L V
- F S VY STV TS L L L V FMTTW S
- F L FTQPULULOQAYSWOCUL * L L G L

11641 - TCTACACAAGAATTTAGGTATATGAACTCCCAGGGGCTTTTGCCTCCTAAGAGTAGTATT - 11700
-8 T Q EF R YMDN S QGUL L P P K S s 1
- L HKNUILSGTIOM®*TUPURGT FOCULTULRV V L
- Yy T R I * V ¥ EL P G A F A 8 * E * Yy =

11701 - GATGCTTTCAAGCTTAACATTAAGTTGTTGGGTATTGGAGGTAAACCATGTATCAAGGTT - 11760
-DAF KL NI KU LILGTIUGSGI K?PT CTII KV
- ML § S L TL S CWWV L EVDNUEHEUYV SR RL
- ¢ F QA * H* VV GY WU R™*TMY QG C
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11761 - GCTACTGTACAGTCTAAAATGTCTGACGTAAAGTGCACATCTGTGGTACTGCTCTCGGTT - 11820
-A T V Q § KM DV KCT SV VL L S V
- L L ¥YSL K CULT* § A HULW Y C S8 R F
- Yy ¢ TV *» NV * R KV HTIOCGTA AULG S

11821 - CTTCAACAACTTAGAGTAGAGTCATCTTCTAAATTGTGGGCACAATGTGTACAACTCCAC - 11880
-L 0 QL RV E S S 5 KUILWAIOQTCV QL H
- F NNILUE®* S HLLNUCGUHNUVYNST
- s T T * 8 R VvV I F * I V G T M C T T P Q

11881 - AATGATATTCTTCTTGCAAAAGACACAACTGAAGCTTTCGAGAAGATGGTTTCTCTTTTG - 11940
-N P I L L A KD TTTEA AT FEI KMV S L L
- M I F FL QK KTOQUL KUL S RUZERWTFULF C
- * Y s S C K RHWN* S FREDGUF S F V

11941 - TCIGTTTTGCTATCCATGCAGGGTGCTGTAGACATTAATAGGTTGTGCGAGGAAATGCTC - 12000
- vL L SMQ GAVDINZRILU GCETEMMTL
- L F Y P CRV L *TU LI G CA AU RIKC S
- Cc FAI HAGU CTCTRUH®=* * V V RGN A R

12001 - GATAACCGTGCTACTCTTCAGGCTATTGCTTCAGAATTTAGTTCTTTACCATCATATGCC - 12060
-DNRATULOQATIASET FS SUL P S Y A&
- I T vVvVvULUL FRULULULOQNULUV L Y HHMP
- * P CY S S G Y CFRI* FFTTI I CR

12061 - GCTTATGCCACTGCCCAGGAGGCCTATGAGCAGGCTGTAGCTAATGGTGATTCTGAAGTC - 12120
-A Y AT A Q E AY EQ AV A NGD S E V
- LM P L PRRPMSURIL™*L M VI L K S
- L CHC?PGGUL * A G CSs * w * F * § R

12121 - GTTCTCAAAAAGTTAAAGAAATCTTTGAATGTGGCTAAATCTCAGTTTGACCGTGATGCT - 12180
-V L K XKL K K S L NV A K S EFDUR D A
- F S KS *RNILO*MWILNULSILTUVML
- S ¢ K v X EI FECG™* I *» V *» p * ¢ C

12181 - GCCATGCAACGCAAGTTGGAAAAGATGGCAGATCAGGCTATGACCCAAATGTACAAACAG - 12240
-AMQRIKULEI KMADOQAMT QMY K Q
- P C N A S W XRWOQIURTILT™* P KCT N R
- H A T QV G K DGR S G Y D P NV QT G

12241 - GCAAGATCTGAGGACAAGAGGGCAAAAGTAACTAGTGCTATGCAAACAATGCTCTTCACT - 12300
-A R S ED KRAIKUV TS AMOQTMTULVF T
- Qb L RTRGQQ K * L VL CIZ KZGQTZ CS S8 L
- K I * G Q E G K SN * C Y A NN ATULMH Y

12301 - ATGCTTAGGAAGCTTGATAATGATGCACTTAACAACATTATCAACAATGCGCGTGATGGT - 12360
-M L R KL D NDALWNUNTITINDNUNA AR RTIDG
- ¢L 6 s L IMMHELTTILSTMMT®RVMYVY
- A * E A * * x C T * Q H Y Q Q C A * W L

12361 - TGTGTTCCACTCAACATCATACCATTGACTACAGCAGCCAAACTCATGGTTGTTGTCCCT - 12420
-¢C vV P L NI I PLTTA AA AU KILMVYVUV VTP
- VF HS TS Y H * L Q QP NS W L L S L
- ¢ $ T Q HHTIDJYS S QTUHGTCTC P *

12421 - GATTATGGTACCTACAAGAACACTTGTGATGGTAACACCTTTACATATGCATCTGCACTC - 12480
-D Y 6T Y K NTCDGNT?PF T Y A S A L
- I M VP TRTULUVMVTPILHMMUHELMH S
- L WYL Q EHUL * W * HL Y I C I CTTL

12481 - TGGGAAATCCAGCAAGTTGTTGATGCGGATAGCAAGATTGTTCAACTTAGTGAAATTAAC - 12540
-WEI Q Q VVDADSKTIUVQUL S EIN
- G K S s KL L MRTIARILUFNILUVIKTLT
- G N P A S C * CG * Q D C S T * » N * H

12541 - ATGGACRATTCACCAAATTTGGCTTGGCCTCTTATTGTTACAGCTCTAAGAGCCAACTCA - 12600
-M DN S PNULAWUPTULTIUVTA ATLIRA AN S
- W TTIHOQTIWUL G6 L L L L Q L * E P T Q@
- G Q F T K F G L A S Y C Y 8 S K S Q L s
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12601 - GCTGTTAAACTACAGAATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCG - 12660
-A V XL Q N N EL S PV ALUI RIOQMZS CA
- L L NY R I MNOZ*V Q * HY DR CP V R
- ¢ T T E * +*+ T E S 'S S TTTD VL C G

12661 - GCTGGTACCACACAAACAGCTTGTACTGATGACAATGCACTTGCCTACTATAACAATTCG - 12720
-A G T TOQTAOCTUDUDNA ATLA AY Y NN S§
- L VvV PHKQ@L VL MTMHULUZPTTITTIR
- W Y H T N S L Y * * Q C T CL L * Q F E

12721 - AAGGGAGGTAGGTTTGTGCTGGCATTACTATCAGACCACCAAGATCTCAAATGGGCTAGA - 12780
-XK G GG R F VL AL UL SDHOQUDTU LI KWOAR
- R EV L CWHY Y QTTI KTISNGTULD
- G R * VCAGTITTII®RU®PZPIRS QMG * I

12781 - TTCCCTAAGAGTGATGGTACAGGTACAATTTACACAGAACTGGAACCACCTTGTAGGTTT - 12840
-F P X S DGTOGTTI Y TETULEU©PUPCRF
- S LRVMVQVQVF TQUNWDNHTULV G L
- P * E * W Y R Y NLHURTGTTL * V C

12841 - GTTACAGACACACCAAAAGGGCCTAAAGTGAAATACTTGTACTTCATCAAAGGCTTAAAC - 12900
-V T DTUPXKG?P KV KY L Y F I KOGULN
- L Q THQ K L K*NTCT S S5 KA * T
- Y R HT K RA * s E I L V L H Q R L K Q

12901 - AACCTAAATAGAGGTATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGGCTGGA - 12960
-NL N R GM VL G S L AATV RUL QAG
- T *» I E V W C W A V *» L L Q ¥ V F R L E
- P K * R Y G A G Q F s C Y S T S5 8 G W K

12961 - AATGCTACAGAAGTACCTGCCAATTCAACTGTGCTTTCCTTCTGTGCTTTTGCAGTAGAC - 13020
-N A T EV P ANS TV L S F CAUF A VD
- ML Q K YL PIQULCUPFUPS VL L Q * T
- c Y R S TCQVFDNCAVFULULTCUVFTCSUR P

13021 - CCTGCTAAAGCATATAAGGATTACCTAGCAARGTGGAGGACAACCAATCACCAACTGTGTG - 13080
-P A KA Y KDY LAS G GOQPTI TN NTCYV
- L L KHIURTIT®*QV EUDIDNIGQS P T V *
- c + 5 I * ¢ L P S8 KWRTTNUHUGQIULC E

13081 - AAGATGTTGTGTACACACACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAAC - 13140
-k ML ¢C T HTGTGOQATITVTUPE AN
- R CCV HTULV QDU ROQILIUL™* HQ KUL T
- D vv Y THW?YIRTGUN Y CNTR S * H

13141 - ATGGACCAAGAGTCCTTTIGGTGGTGCTTCATGTTGTCTGTATTGTAGATGCCACATTIGAC - 13200
-M D QE S F G G A S CCLYCRTZCHTITD
- wT XK s P L VVL HVV CIVDATTULT
- G PR VL WWCPFMULS VL * M P H * P

13201 - CATCCAAATCCTAAAGGATTCIGTGACTTGAAAGGTAAGTACGTCCAAATACCTACCACT - 13260
-H P N P K G F CDUL K GXK Y V Q I P TT
-1 @ I L KD S VT * KV S TS K Y L P L
- s K s R I L *L ER* V R P NTY H L

13261 - TGTGCTAATGACCCAGTGGGTTTTACACTTAGAAACACAGTCTGTACCGTCTGCGGAATG - 13320
-C A NDUPV G F TLRNTV CTV C G M
- VL M T W VL HUL ETGQS V P S A E C
- ¢ * *» p 3§ G F YT * KH S L Y R L RNV

13321 - TGGAAAGGTTATGGCTGTAGTTGTGACCAACTCCGCGAACCCTTGATGCAGTCTGCGGAT - 13380
-W K GY G ¢ s CD QL REPULMAOGQSATD
- G K v M AV V VTNSADNUZP * C S L R M
- E RL WL * L * P T P RTULDA AV C G C

13381 - GCATCAACGTTTTTAAACGGGTTTGCGGCTGTAAGTGCAGCCCGTCTTACACCGTGCGGCA - 13440
-A S TF L NG PF AV * V Q P V L HR A A
- H QRPF * T GL R CIKCS P S Y TV R H
- I NV F KRV CGV S AARULTU®PTU CGT
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13441 - CAGGCACTAGTACTGATGTCGTCTACAGGGCTTTTGATATTTACAACGAARAAAGTGCTG - 13500
- AL VL M S S TGULU LTIV FTTIKIE KV L
- RH*»Y » CRLQGVF * ¥ L Q RKIKCW
- G T S TDVV Y RATFDTIUVYNDNZEI K S A G

13501 - GTTTTGCAAAGTTCCTAAAAACTAATTGCTGTCGCTTCCAGGAGAAGGATGAGGAAGGCA - 13560
-v L ¢ § 8 * K L I AV A S RRI RMT R K A
- FCKXK VP KNO*L L S L PG EG * G R Q
- F A K F L K TN NCCU RV F Q E KDEE G N

13561 - ATTTATTAGACTCTTACTTTGTAGTTAAGAGGCATACTATGTCTAACTACCAACATGAAG - 13620
-1y *»*TUL TUL * L R GILCULTTNMK
- F I R L L L C S * E A Y Y V * L P T * R
- L L DS Y F VYV KRHTMSDNY Q HE E

13621 - AGACTATTTATAACTTGGTTAAAGATTGTCCAGCGGTTGCTGTCCATGACTTTTTCAAGT - 13680
-R L F I T W UL K I VQRLUL S M TF s 8
- bYy L * L G *RL S S GOCUZUCUP * L F QV
- T I ¥y N L v. Xx D C P AV AV HUDF F K F

13681 - TTAGAGTAGATGGTGACATGGTACCACATATATCACGTCAGCGTCTAACTAARATACACAA - 13740
-L E*MVTW Y HIUYHV SV * L NT Q
- *§8 RW * HG TT Y I TS A S N * I HN
- R VvV D G DMV P HTI SR ROQRTUILTIE KUYTM

13741 - TGGCTGATTTAGTCTATGCTCTACGTCATTTITGATGAGGGTAATTGTGATACATTAAAAG - 13800
-WwW L I *# S ML Y V I L MU® RV IV I H * K
- G * F §8 L ¢S T sV F * «» G * L * Y I K R
- A DLV Y ALIRMHUFDEGDNTCTUDTTUL K E

13801 - AAATACTCGTCACATACAATTGCTGTGATGATGATTATTTCAATAAGAAGGATTGGTATG - 13860
-K Yy s S HTTI AV VMMTITIZSTIU RI RTIGM
- NT R HI QL L * * *x I, F Q * E G L V <*
- I L v T Y NCOCDUDDY F NKZ KDWY D

13861 - ACTTCGTAGAGAATCCTGACATCTTACGCGTATATGCTAACTTAGGTGAGCGTGTACGCC - 13920
-Ts§s * R I L T S Y A Y ML T * Vv S V Y A
- L R R E S ** HL TURTIUCOTX* L R * A CT P
- F VvV EN P DI L RV Y A NUL G EUR V R Q

13921 - AATCATTATTAAAGACTGTACAATTCTGCGATGCTATGCGTGATGCAGGCATTGTAGGCG - 13980
-N H Y * R L YN S AMULUGCUVM QAL * A
- I I I KD OCTTIULRCYA*X CRUHUCUZ RR
- S LL KTV QF CDA AMUZ ERIDA AGTIVG YV

13981 - TACTGACATTAGATAATCAGGATCTTAATGGGAACTGGTACGATTTCGGTGATTTCGTAC - 14040
-Y *H * I I R I L M GTOGTTI S VI S Y
- T D IR * S G S§ * WEULUVU R FR * FRT
- L T LDDNOQUDULNDNGNWYDF GUDF V Q

14041 - AAGTAGCACCAGGCTGCGGAGTTCCTATTGTGGATTCATATTACTCATTGCTGATGCCCA - 14100
-K *H ¢ A AEFLULWIHTITUHTC®* C P
- § 8 TRILURS S Y ¢CG F I L L I A DA AH
- vV APGCGV PI VDS Y Y 3 L L M P I

14101 - TCCTCACTTTGACTAGGGCATTGGCTGCTGAGTCCCATATGGATGCTGATCTCGCARAAC - 14160
-5 8 L * L G HW UL L $PIWMTULTIS QN
- P HFD* GI GC* V PY G C™* S RIKTT
- L T L TRALWAAESHMT DA ADT LA K P

14161 - CACTTATTAAGTGGGATTTGCTGAAATATGATTTTACGGAAGAGAGACTTTGTCTCTTCG - 14220
-H L L s ¢ I ¢C* NMITULURI KU RDIDUPFUV S S8
- T Y * vV 6 FAETI * FYGRETULS L R
- L I KWDULUL X YDV FTETEIZ RIULTCTULTFD

14221 - ACCGTTATTTTARATATTGGGACCAGACATACCATCCCAATTGTATTAACTGTTTGGATG - 14280
-T Vv I L NI G TURHHTIPI VL TV WM
- P L F * I L G P DI P S QL ¥ * L F G *
- R Y F K ¥ WD QTYHU®PWNUCTIWDNT GCTULDTD
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14281 - ATAGGTGTATCCTTCATTGTGCARACTTTAATGTGTTATTTICTACTGTGTITTCCACCTA - 14340
-I G v s F I VQTILMCYT FULULCUFHUL
- * ¥V Y P S L €C KL * CV I FY O CV S TY
- R ¢C I L HCANV FUNVL FSTVF P PT

14341 - CAAGTTTTGGACCACTAGTAAGAAAAATATTTGTAGATGGTGTTCCTTTTGTTGTTTCAA - 14400
-Q vL bpbH®* * EKYUL *MV F L L L F Q
- K F W T TS K KNI CU®RWUCS FCOCT FN
- s F G P L VR KIVF VDGV P FV V S T

14401 - CTGGATACCATTTTCGTGAGTTAGGAGTCGTACATAATCAGGATGTAAACTTACATAGCT - 14460
-L DT I F VS * E S Y I I RM * T Y I A
- WI PVPF S * VR SRT®*S G CI KULT* L
- G Y H F R EVL GV V HNQDVNILUHS S

14461 - CGCGTCTCAGTTTCAAGGAACTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTT - 14520
-R VS VS R NF * CMILULTIQULCMZOQIL
- A S Q FQGTVF SV CC®* S S Y A C S F
- R L §S F KX EL LV Y AADUPA AMUBEAABAS

14521 - CTGGCAATTTATTGCTAGATAAACGCACTACATGCTTTTCAGTAGCTGCACTAACAARACA - 14580
-L A I YC=* I NALHAVFOQ™* L H* QT
- WQF I AUPR®*TUHVY MIULV F S S CT N K Q
- G N L LLDI K RTTTOCPF S VAATLTNN

14581 - ATGTTGCTTTTCAAACTGTCAAACCCGGTAATTTTAATAAAGACTTTITATGACTTTGCTG - 14640
-M L L F XL §S NP VILTI KTV FMTTULL
- ¢ ¢ F 8§ NCQTUR™*F * * RL L * L CC
- vV A F Q TV K P G N F N KDVF Y D F A V

14641 - TGTCTAAAGGTTTCTTTAAGGAAGGAAGTTCTGTTGAACTAAAACACTTICTTCTTTGCTC - 14700
-C L KV 8 LR K E VL UL N* NT S S L L
- v * R F L *GRIKU FOC=* T X TULULTUL C 8§
- S K 6 F F X E G S SV ELI KHTFT FF a Q

14701 - AGGATGGCAACGCTGCTATCAGTGATTATGACTATTATCGTTATAATCTGCCAACAATGT - 14760
-R M ATULUL S VI MTTITIUVITIOC CZQAQGQSC
- GWOURTCYOQ™* L * L L §8L * 5§ A NNV
- D G N A ATI S DYDY YRYDNULUPTMZC

14761 - GTGATATCAGACAACTCCTATTCGTAGTTGAAGTTGTTGATAAATACTTTGATTGTTACG - 14820
-v Il § D NSY S * L KL L I NTUL I V T
- *y g TrT&©PTIW RS * S C* * I L * L L R
- D I RQL L F V V E V VDI KYF D CYD

14821 - ATGGTGGCTGTATTAATGCCAACCAAGTAATCGTTAACAATCTGGATAAATCAGCTGGTT - 14880
-Mm v AV L M PTIK* S5 L T I WINIGQTULV
- W W LY * C Q P S NI R * Q S G * I 8§ W F
- G 6 C I NANQVIVNWNTULDIKSAOGTF

14881 - TCCCATTTAATAAATGGGGTAAGGCTAGACTTTATTATGACTCAATGAGTTATGAGGATC - 14940
-S HL I NGV RLUDZ FTIMTZGQ®™®* VMU RTI
- P I *» *» M G * G * T L L * L N E L * G 8§
- P F N KW GG KAURTI LY YDSMS Y EDQ

14941 - AAGATGCACTTTTCGCGTATACTAAGCGTAATGTCATCCCTACTATAACTCAAATGAATC - 15000
-KMHVPF SRIUL S VM S S L L * L K * I
- R CTVF R VY * A * CHUPY Y NS N E S
- DAL FAYTI KU RWNWYIUPTTITOQMNDNL

15001 - TTAAGTATGCCATTAGTGCAAAGAATAGAGCTCGCACCGTAGCTCGTGTCTCTATCTGTA - 15060
-L §$ M PL VQRTIUETLA AZPO™=*TLV S L 8§ V
- * VCH * C KE * 8 8§ HR S W CUL Y L *
- K ¥y A T s A KUNURW ARTV AG VYV § I C S

15061 - GTACTATGACAAATAGACAGTTTCATCAGAAATTATTGAAGTCAATAGCCGCCACTAGAG - 15120
-V L * Q I DS F I RNY * S Q * P P L E
- YYD K * TV S S E I I EV N S RH * R
- T Mm T NR Q FH Q KL L K S§TI AU ATRG
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15121 - GAGCTACTGTGGTAATTGGAACAAGCARAGTTTTACGGTGGCTGGCATAATATGTTAARARA - 15180
-EL L W ~*»L E QA S F TV A G I I C * K
- 8 ¥ ¢ G NWDNKQ VL RWIL A * Y V KN
- A T Vv Vv I 6T S KVF Y GG WHNMTLKT

15181 - CTGTTTACAGTGATGTAGAAACTCCACACCTTATGGGTTGGGATTATCCAAAATGTGACA - 15240
-L F T VM * KL HTULWUV G I I QNUVT
- ¢ L Qg * C RN ST?PYGULGUL S KM * Q
- v Yy s DV ETU?PHILMGWDY P K C DR

15241 - GAGCCATGCCTAACATGCTTAGGATAATGGCCTCTCTTGTTCTTGCTCGCAAACATAACA - 15300
-E P CL T CUL G* W PLL F L L ANTIT
- S H A * HA * DNUGTIL S CS C S QT * H
- A M PNMULIRTIMAS ST LVILATRI KU HNT

15301 - CTTGCTGTAACTTATCACACCGTTTCTACAGGTTAGCTAACGAGTGTGCGCAAGTATTAA - 15360
-L AV T YHTV S TG * L T S V R K Y *
- LL *L I TPUVFUDLQVS * RV CA S I K
- ¢ ¢ N L S HRVFYRULANETCA ATZGQUV L S

15361 - GTGAGATGGTCATGTGTGGCGGCTCACTATATGTTAAACCAGGTCGAACATCATCCGCTS - 15420
-V R W S CV A AHYMTULNOQV EHUHUPV
- *D GH VWU RUL TTIOCO®*TIRWNTTI R *
- EMVMCGGS LYV KPGGT S 8§ G D

15421 - ATGCTACAACTGCTTATGCTAATAGTGTCTTTAACATITGTCAAGCTGTTACAGCCAATG - 15480
-M L QL LML I V SL TV FV KU LTULOGQUPWM
- ¢ YN CL C * *+ CL * HL 8 8 C Y S @ ¢
- AT T A Y A NS V F NI COQA AUV TA ANV

15481 - TAAATGCACTTCTTTCAACTGATGGTAATAAGATAGCTGACAAGTATGTCCGCAATCTAC - 15540
-*M H F F QL MV I R*L TSMS A I Y
- KT S FN* W * *» D S * Qg V C P Q S5 T
- N AL L S TDGU NI K TIADI K Y VRNULZQ

15541 - AACACAGGCTCTATGAGTGTCTCTATAGAAATAGGGATGTTGATCATGAATTCGTGGATE - 15600
-N T G S M s V58 I EIGMTULTIMNSTWM
- T QA L * V 5 L * K * G C * 8§ * I R G *
- HRL Y ECL Y RN RDV DHETFVDE

15601 - AGTTTTACGCTTACCTGCGTAAACATTTCTCCATGATGATTCTTTCTGATGATGCCGTTG - 15660
-8 F T L TCVNTI S P * * F F L MM P L
- VL RL PA * TPFULHUDUDSF * * ¢ R C
- F YA Y L R KHVPF S MM IUL S DDAV YV

15661 - TGTGCTATAACAGTAACTATGCGGCTCAAGGTTTAGTAGCTAGCATTAAGRACTTTAAGG - 15720
-¢C A I TVTMR®RYULI KV * * ILLLh AL RTTUL R
- vL *Q * L € G S R F S S * H * E L * G
- ¢ Y NS N YA A QGULV A S I KNF K 2

15721 - CAGTTCTTTATTATCAAARATAATGTGTTCATGTCTGAGGCAARATGTTGGACTGAGACTG - 15780
-Q F F I I X I M C S CUL RQNV G L R L
- 88§ L L §8 K * CV HV *x G KMTULTD * D *
- v L Y YQ NNV FMSE EA AI KT CWTETTD

15781 - ACCTTACTAAAGGACCTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGAG - 15840
-T L L K DULTNUPFAHS I Q C * L N K E
- P Y * R TS R I VL L TAYN AS * T RR
- L T K G P HEVF C S Q HTMULV K Q G D

15841 - ATGATTACGTGTACCTGCCTTACCCAGATCCATCAAGARATATTAGGCGCAGGCTGTTTTG - 15900
-Mm I T C€CTCULTOTIUHIOQEY™* A Q A V L
- *L RV P AL PR S T1I KW NTIUZ RIZ RIZ RILTFTC
- b Yy v YL PY PDP S RTIULGAGT GCT FUV

15901 - TCGATGATATTGTCAAAACAGATGGTACACTTATGATTGAAAGGTTCGTCTCACTGGCTA - 15960
-8 M I L 8 K Q M V EL * L K G S CH W L
- R * Y C Q NR WY T YD * K VRV TG Y
- b pDpIvVv KTUDGTTU LMTIEUZRT FV S L AT
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15961 - TTGATGCTTACCCACTTACAAAACATCCTAATCAGGAGTATGCTGATGTCTTTCACTTGT - 16020
-L M L THL QNI LTIRSMILMS ST FTSZC
- * ¢ L P T Y KT S * 8 GV C * CL S8 L V
- DAY PL T XHPNQEYA AUDVF HUL Y

16021 - ATTTACAATACATTAGAAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTATT - 16080
-I ¥ NTLE S Y MMSL L A TOCUWTOCTI
- F T I H * K Vv T * * A Y W P H V G H V F
- L Q ¥ I R KL HDEU LT GHMTULUDMY S

16081 - CCGTAATGCTAACTAATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTA - 16140
-p *C>* L M I TZPHGTSGUNIULS F MU RIL
- R NA N * *» +» H L T VUL G T * V L * G Y
- vV M L T NDNTSURYWEUZPZETFY E A M

16141 - TGTACACACCACATACAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGA - 16200
-C T H H I Q s ¢CR L * V L VY CATIHTR
- VHTTY SLAGU CIRU CLT GCTIUVOQUF TTD
- Yy T P H TV L Q AV GACV L CNZSOQT

16201 - CTTCACTTCGTTGCGGTGCCTGTATTAGGAGACCATTCCTATGTTGCAAGTGCTGCTATG - 16260
-LHF VAV P VL GDUHS Y VA S A A M
- P T SL R CL Y * ETI P MUL QV L L *
- s L R CGACTIIRZ RPTFTLICTGCI KT CTCY D

16261 - ACCATGTCATTTCAACATCACACAAATTAGTGTTGTCTGTTAATCCCTATGTTTGCAATG - 16320
-T M S F Q H HTUN*COCULULTIUPMTZ FA AWM
- P CHF N1 TQI sV V C=* s L CL Q C
- H Vv I §TS8 H KL VL S VNP Y V C N A

16321 - CCCCAGGTTGTGATGTCACTGATGTGACACAACTGTATCTAGGAGGTATGAGCTATTATT - 16380
-P Q V VM S L M * HNCTI * E V * A I I
- P R L * CH * CDTTTV S RURYETULTULTL
- p G CDVTDVT QUL YL G G M S Y Y C

16381 - GCAAGTCACATAAGCCTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTT - 16440
-A 8§ HI 8L P LV F HY VL M VURT FULV
- Q VT *A S H * F §8 I M C * WS G F W F
- K 8 H K P P I S F PL CANGZ QVT FG UL

16441 - TATACAAAAACACATGTGTAGGCAGTGACAATGTCACTGACTTCAATGCGATAGCAACAT - 16500
-Y T K T H VvV *»A VvV T M S L TS MR * Q H
- I 0 KHMCRGQ=* Q0 CH* L Q CD S N M
- Y K N T CV G S5 DNV TDV FUNATIA ATOC

16501 - GTGATTGGACTAATGCTGGCGATTACATACTTGCCAACACTTGTACTGAGAGACTCAAGC - 16560

: -vI1l ¢GL MLATITVYULUPTULV L RD S 8

- *L D * CW RUL HTCQHTULY * E T Q A
- D WTDNAGDYIULANTT CTEUZ RTLIKL

16561 - TTTTCGCAGCAGAAACGCTCAAAGCCACTGAGGAAACATTTAAGCTGTCATATGGTATTG - 16620
-F §$ ¢ 0 KR S K P L RKUHL S CHMUV L
- FRSRNA AW QSH ¥ G NI * A V I W Y C
- F A A ETULI XA ATEETT F KL S Y G I A

16621 - CCACTGTACGCGAAGTACTCTCTGACAGAGAATTGCATCTTTCATGGGAGGTTGGAAAAC - 16680
-P L YA KY 8L TEWNT CTIV FHGT RTULETN
- HCTWR S TUL * Q RIASFMGOGWI KT
- T VvV R E V L S DR EULHTUL S WEV G K P

16681 - CTAGACCACCATTGAACAGAAACTATGTCTTTACTGGTTACCGTGTAACTAAAAATAGTA - 16740
-L DHH*¥TU ETMSULUL VTV * L K I V
- * T TTI E Q KL CL Y WL P C N * K x =
- R P P L NUZRNYVFTU GYURUVTIKNS K

16741 - ARAGTACAGATTGGAGAGTACACCTTTGAAARAGGTGACTATGGTGATGCTGTTGTGTACA - 16800
-K YR L E S T?PUL KKV TMVMILULTCT
- § T DWU RV HUL * KR * L W * C C CV 0Q
- v oI G EY TV FE KGD Y GDA AUV V YR
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16801 - GAGGTACTACGACATACAAGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTG - 16860
-EVLRHTS * ML VITULC* HUL TL
- R Y Y D I Q VECW * L L €V D I 8§ HC
- G T TT Y KLNV GDY F VLTS HTV

16861 - TAATGCCACTTAGTGCACCTACTCTAGTGCCACAAGAGCACTATGTGAGAATTACTGGCT - 16920
-* CHL V HULUL™*CHIKSTM™*EULUL A
- N A T * C T Y S § A TR ATLUCENY WL
- M P L §$S A P TU LV P QEU HRY VRTITGL

16921 - TGTACCCAACACTCAACATCTCAGATGAGTTTTCTAGCAATGTTGCAAATTATCAAAAGG - 16980
- T QH S TS QM S FLAMULUOGQOQTITIIKTR
- VP NTQQHUL R * V F * Q C CKUL S K G
- Y P T L N I 8 D EVF S S NV A NY Q KV

16981 - TCGGCATGCAAAAGTACTCTACACTCCAAGGACCACCTGGTACTGGTAAGAGTCATTTTIG - 17040
-8 A C K S TULH S KDHUL VL V RV I L
- R HA KV L Y T?PRTTWY W >* E S8 F C
- G M Q KY S TULQGUPPGTSGIK S H F A

17041 - CCATCGGACTTGCTCTCTATTACCCATCTGCTCGCATAGTGTATACGGCATGCTCTCATG - 17100
-P S5 DL L 8§ I THULULA* C I RUHATLM
- HR TCS L L P I CS HS VY GGMTUL S C
- I 6 L A L Y Y P S AR TI VY TATGCSHRA

17101 - CAGCTGTTGATGCCCTATGTGAAAAGGCATTAAAATATTTGCCCATAGATAAATGTAGTA - 17160
-9 L LM PY V KRH*DNTICU®P*INVYV
- s ¢ *C P M * K GI KI F A HI R * M * *
- AV DAL CE KA ALI KYUL P TIDKTC SR

17161 - GAATCATACCTGCGCGTGCGCGCGTAGAGTGTTTTGATAAATTCAAAGTGAATTCAACAC - 17220
-E S Y L RV R A * § V L I N S K * I Q H
- NH T CACHARU RV F * * I Q S EF N T
- I I PARAURVYVEZCT FUDI KT FI KV N S TL

17221 - TAGAACAGTATGTTTTCTGCACTGTAAATGCATTGCCAGAAACAACTGCTGACATTGTAG - 17280
-* NS M F S A L * M HCQ K QL L T L *
- R T v C F L HCI KOCTIA ARNUDNTZGCG™®*HTC S
- EQYVFCTVUNATLU®PZETT AT DTIVYV

17281 - TCTTTGATGAAATCTCTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTC - 17340
- L M K $ L wlL L I M T * VvV L 8 M L D F
- L » *# N L Y G Y * L * L E C C Q C * T S
- F D EI S M A TWNUYIDU LS V VDN AIRTLR

17341 - GTGCAAAACACTACGTCTATATTGGCGATCCTGCTCAATTACCAGCCCCCCGCACATTGC - 17400
-V Q NT T S I L AILUL N Y QP P A HC
- CK TULURUL Y WR S CS I TS PP HTIA
- A K HY Vv Yy 1 6GDPA QUL P AUPI RTULL

17401 - TGACTAAAGGCACACTAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAARACAA - 17460
-* L KA HK* NQ NI L I Q CHA ADTL * K Q
- D*RHTURTU RIUF®* F S V Q TY ENN
- T X ¢ T L E P E Y F NSV CRILMI KTTI

17461 - TAGGTCCAGACATGTTCCTTGGAACTTGTCGCCGTTGTCCTGCTGAAATTGTTGACACTG - 17520
-* Vg T™CS L EL VAV V L LI KU LTULTUL
- RS R HVPWWNILSPULS C * N C * H C
- G P DMU FULGTTU CRI®RTCPAETIUVDTUV

17521 - TGAGTGCTTTAGTTTATGACAATAAGCTAAAAGCACACAAGGATAAGTCAGCTCAATGCT - 17580
-* v L * F M T I 8 * KHTURI S Q L N A
- ECF S L *» 0 * A4 K S T QG * V § 8§ M L
- S AL VY DN KULZ KA AHI KD K S A Q CF

17581 - TCAAAATGTTCTACAAAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTC - 17640
-§ K €S T K VL L HMMUPFHULIGQSTTDIL
- Q N VL QR CY YT CVF I CNGQOQT S
- K M F Y K GGV I THDWV S5 S8 A1INIZ RPQ
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17641 - AAATAGGCGTTGTAAGAGAATTTCTTACACGCAATCCTGCTTGGAGAAAAGCTGTTTTTA - 17700
-K *A L * ENF L HATITULULGEI KTLTF L
- NRRCKRI S Y TQS CULEI K S CF Y
- I G v vVvVREU FILTI RWNUPA AW RIKM®AWVWV F I

17701 - TCTCACCTTATAATTCACAGAACGCTGTAGCTTCAAAAATCTTAGGATTGCCTACGCAGA - 17760
-§S HL I I HRTU L ™* L Q K S * D CUL R R
- L TL *F T EW R CS S F KNIL RTIAY ATD
- S P Y NS Q NA VA S KIUL GL P T QT

17761 - CTGTTGATTCATCACAGGGTTCTGAATATGACTATGTCATATTCACACAAACTACTGARA - 17820
-L L I HHRVILNMTMS Y S HKULL K
- ¢ F I TG VPF * I * L CHTIUHTNY * N
- v b s s Q¢ S EYDYVIFTOQTTET

17821 - CAGCACACTCTTGTAATGTCAACCGCTTCAATGTGGCTATCACAAGGGCAAAAATTGGCA - 17880
-Q H TL VM ST ASMMWUL S Q G Q K L A
- § TL L *» C Q PL Q CG Y HIK G KN W H
- A H S C NV NRFNV AITIRMAI KTIG!I

17881 - TTTTGTGCATAATGTCTGATAGAGATCTTTATGACAAACTGCAATTTACAAGTCTAGAAA - 17940
-F C A CL I EI FMTNUGCNILIGQV * K
- F VHNYVY * * R S L * Q T A I Y K S R N
- L ¢I M s D RDUILYDI KUL QU F T S L E I

17941 - TACCACGTCGCAATGTGGCTACATTACAAGCAGAAAATGTAACTGGACTTTTTAAGGACT - 18000
-Y H VA MWILHY K Q KM * L DF L R T
- T T s Q ¢ G ¥ I TS R KCNWTF * G L
- P R RNV ATUL QA AENDNUVTGUL F K DC

18001 - GTAGTAAGATCATTACTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGITGATA - 18060
-V VvV RS L L V F I L H RHL HTS AULTI
- * * DH Y W S8 S S Y TGT Y TP Q R * Y
- S K I I T GUL HUPTOQAUPTHTULS VDI

18061 - TAAAATTCAAGACTGAAGGATTATGTGTTGACATACCAGGCATACCAAAGGACATGACCT - 18120
-* NS RUL KDY VL T Y Q A Y Q R T * P
- K I QDb * R I MC™*HTTIRUHETIKGUHTUDTL
- X F XK TEGULCVDTIUPGTIPKIDMT Y

18121 - ACCGTAGACTCATCTCTATGATGGGTTTCAAAATGAATTACCAAGTCAATGGTTACCCTA - 18180
-T v D S 8§ L * WV S8 K * I T K S MV TL
- P » T HUL Y DG F Q N EL P S Q W L p =
- R R L I §s M M GVF K MUNY Q VNG Y P N

18181 - ATATGTTTATCACCCGCGAAGAAGCTATTCGTCACGTTCGTGCGTGGATTGGCTTTGATG - 18240
-I ¢ L 8§ PA K XULFV TV FVRGUL AL M
- ¥ VY HP R RS Y S S R S CV D WL * C
- M F I T R E E A I R H VRAW I G F D V

18241 - TAGAGGGCTGTCATGCAACTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGAT - 18300
-* R AV MOQL EMLMWV LT YL S S§ * D
- R GL § CN * R CCGY * P T S P A R I
- EGCHA AT RUDA AV GTNULZPULOQULGTF

18301 - TTTCTACAGGTGTTAACTTAGTAGCTGTACCGACTGGTTATGTTGACACTGAAAATAACA - 18360
-F L QVL T * * L YR L VMULTULI KTIT
- F YRC®*XL S S CTUDWUL C * H * K * H
- s T G vV NL VAV PTGY VDTENDNNT

18361 - CAGAATTCACCAGAGTTAATGCAAAACCTCCACCAGGTGACCAGTTTAAACATCTTATAC - 18420
-Q N S P ELMOQUNTILUHOQUVTSTULNTIULY
- R I HQ S * ¢ KT S TU R * P V *» T § ¥ T
- E F TRVNUS BRI KUPUPUZPGUDUGQT FIKHTULTIP

18421 - CACTCATGTATAAAGGCTTGCCCTGGAATGTAGTGCGTATTAAGATAGTACAAATGCTCA - 18480
-H § ¢ I KA CPGM®*C_C VL R * Y K C 8§
- T HV * R L AL EC S AY * D S TN A Q
- L MY K GL P WNV V RTITIKTIVQMTIL S8
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18481 - GTGATACACTGAAAGGATTGTCAGACAGAGTCGTGTTCGTCCTTTGGGCGCATGGCTTTIG - 18540
-V I H * KD COQTESCS S5 FGRMAL
- *Y T ER I VRQ S RVUERUPULGA aAWTL *
- D T L K G L S DRV V F VL WAUHTGTF F E

18541 - AGCTTACATCAATGAAGTACTTTGTCAAGATTGGACCTGARAGAACGTGTTGTCTGTGTG - 18600
-5 L HQ * S TL 8 R L DU LI KET RV V CV
- AY I NE VL CQDWT * KN VL § V *
- L T S M KY F V K I GPEW RTTCTCTULCOD

18601 - ACAAACGTGCAACTTGCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCIG - 18660
-T NV QLA F L L HEQIULMUPAGTITIIL
- Q@ T CNULUL F Y FIRYULCULULUESTFC
- K RATOCPFS TS SDTYATCWNH S V

18661 - TGGGTTTTGACTATGTCTATAACCCATTTATGATTGATGTTCAGCAGTGGGGCTTTACGG - 18720
-Ww Vv L T™MS I THUL>*L M F S 8 G A L R
- 6 F * L CL * P I YD T* C S AV G L Y G
- G F DY VYNUPFMIUDUVQCQWG F TG

18721 - GTAACCTTCAGAGTAACCATGACCAACATTGCCAGGTACATGGAAATGCACATGTGGCTA - 18780
-v T FRVTMTN NI BARYMEMH MWL
- * P 8§ E * P * P TL P G TWKCTC G *
- N L Q S NHD Q HCOQV HGN AUHV A S

18781 - GTTGTGATGCTATCATGACTAGATGTTTAGCAGTCCATGAGTGCTTTGTTAAGCGCGTTS - 18840
-vVvVvVMUL S * L DV * Qg S M S AL L S A L
- L *»CY #HD*MVF S S P * VL C * A R *
- ¢ DAIMTRTCLAVIUHETCT FV KT RV D

18841 - ATTGGTCTGTTGAATACCCTATTATAGGAGATGAACTGAGGGTTAATTCTGCTTGCAGAA - 18500
-I 6L LNTTILUL * EMN* G L I L L A E
- L vcCc* I PY Y R®RT*TETSGO®* F CL Q K
- WwWs VvV E Y P I I GDETLURVNSATCT R K

18901 - AAGTACAACACATGGTTGTGAAGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATG - 183560
-XK ¥ NTWIL * § L HCLULI S F Q F F M
- 8§ TTHGOCEUV CTIACO™*X * Vv 8 § 8 g =
- VQ HMVV KSALULADI KT F?P VL HTD

18961 - ACATTGGAAATCCAAAGGCTATCAAGTGTGTGCCTCAGGCTGAAGTAGAATGGAAGTTCT - 19020
-T L E I Q R L S S.V CLRUILI K ™* NG S 8
- B W K S KGY Q V CA S G * S R ME V L
- I G N P XA I KOCV P QATZEVEUWI KT F Y

19021 - ACGATGCTCAGCCATGTAGTGACAAAGCTTACAAAATAGAGGAACTCTTCTATTCTTATG - 19080
-T M L S HV v T KL T X * RN S 8§ I L M
- R CS A M * * Q0 8L QN RUGTULTULT FULC
- DAQPCSDI KA AYIEKTIUETETLTFUY S Y A

19081 - CTACACATCACGATAAATTCACTGATCGTGTTTGTTTGTTTTGGAATTGTAACGTTGATC - 19140
-L HI TIDNSL MV FV CZFGTIVTTILTI
- Y TSR * I H * W CUL F VUL ETL * R * §
- T HH D K F TD GV CL F WINCNV DR

19141 - GTTACCCAGCCAATGCAATTGTGTGTAGGTTTGACACAAGAGTCTTGTCAAACTTGAACT - 19200
-vT Q P M QL CVGLTUOQESC QT * T
- L P S Q CNOCV * V * 4§ K S§ L V KL E L
- Yy P ANAIVCRY FUDTU RUVIL S UNTILNL

19201 - TACCAGGCTGTGATGGTGGTAGTTTGTATGTGAATAAGCATGCATTCCACACTCCAGCTT - 19260
-Y Q AVMVVVCMO*TI S MHSTTUL QL
- TRUL * W W* F V CE * A CI P H S S F
- P G CD GG S L Y VNI KUHA ATFHTU®PATF

19261 - TCGATAAAAGTGCATTTACTAATTTAAAGCAATTGCCTTTCTTTTACTATTCTGATAGTC - 19320
-$ I KV HL LTI * § N CUL S$ F TTIUL I V
- R * K CI Y *F KAIATFULTULTULTF * * g
- DK $A FTNULI K QTLU®PUFU F Y Y S D § P
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19321 - CTTGTGAGTCTCATGGCAAACAAGTAGTGTCGGATATTGATTATGTTCCACTCAAATCTG - 19380
-L vs L MAUDNK * CR I L IMV FHSDNL
- L * VvV § W QTS SV GY * L C ST Qg IC
- C E S HGKQVvVyV s DTIDYV P L K S A

19381 - CTACGTGTATTACACGATGCAATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGT - 19440
-L R VL HDATI * V V L FADTMMUGQM S
- Y vy Yy TMQFU RWOCOCULQTPCIK * V
- T ¢ I T R CNULGGA AV CRHHANIEY

19441 - ACCGACAGTACTTGGATGCATATAATATGATGATTTCTGCTGGATTTAGCCTATGGATTT - 19500
-T Db s TWMHTI I * ~ F L L DLAY G F
- P T VL G CTI*Y DDV FOCWTI * P MDD L
- R QYL DAY NMMTISAG F S L W I Y

19501 - ACAAACAATTTGATACTTATAACCTGTGGAATACATTTACCAGGTTACAGAGTTTAGAAA - 19560
-T N N L I L I T CSGTIHUL P G Y R V * K
- T I Y L » P V E Y I ¥ Q VT E F R K
- K Q F D TYNILWNTU FT T RULOQS L E N

19561 - ATGTGGCTTATAATGTTGTTAATAAAGGACACTTTGATGGACACGCCGGCGAAGCACCTG - 19620
-M WL I ML UL I KUDTTULMUDTPA A KHL
- ¢ 6L **CCc * * R TUL * WTW RI RI RS TC
- VA Y NV VN K GHF D GHA ATGE A P V

19621 - TTTCCATCATTAATAATGCTGTTTACACAAAGGTAGATGGTATTGATGTGGAGATCTTTG - 19680
-F P S$§L I ML F T QR * M VL M WU R S L
- FHH* * CCLUBKGIRMWY * C G D L =*
- s I I NN AV Y T K VDG TIDUVE I F E

19681 - AAAATAAGACAACACTTCCTGTTAATGTTGCATTTGAGCTTTGGGCTAAGCGTAACATTA - 19740
-X I RQHVF L L MULUHLSF GUL S V TIL
- K *DNTSC*COCTI *ALG * A * H *
- N K T TUL P V N V A F E L WA KIRNTTI K

19741 - AACCAGTGCCAGAGATTAAGATACTCAATAATTIGGGTGTTGATATCGCTGCTAATACTG - 19800
-N Q C Q R L RY S§TITIWUVL I S UL L I L
- T 8 AR D *DTIOQ* F GC* Y RC * Y C
- PV P EI K ILNNDNULGV DTIAA ANTV

19801 - TAATCTGGGACTACAAAAGAGARGCCCCAGCACATGTATCTACAATAGGTGTCTGCACAA - 19860
-* § G T T XK EKUPOQHMUYULOQ* V 8§ A Q
- NL GL Q KR S P S TCTI VY DNIZ RU GCULHN
- I W DY KR EAPAUHV S TTI GV CTM

19861 - TGACTGACATTGCCAAGAAACCTACTGAGAGTGCTTGTTCTTCACTTACTGTCTTGTTTG - 19920
-** L T L P RNILI LU RVIL VL HULULS C L
- D **H CQ ETY * ECULVFFTYCUL V *
- T b I A K XK PTESACSSLTVUL F D

19821 - ATGGTAGAGTGGAAGGACAGGTAGACCTTTTTAGAAACGCCCGTAATGGTGTTTTAATAA - 19980
-M V. EW KD R * T F L ETUP VMV F * *
- W *§8 G RTGRU PV F * KRP * W CT FNN
- G RV EGQV DL FURDNA BABRUINGUVILTIT

19981 - CAGAAGGTTCAGTCAAAGGTCTAACACCTTCAAAGGGACCAGCACAAGCTAGCGTCAATG - 20040
-Q K VvV ¢ 5§ K VvV * HL Q R D QH KL A S M
- R R F S Q R S N TVF K G T S T S * R Q W

- - E G §8 V XL TP S K G P A QA S V N G

20041 - GAGTCACATTAATTGGAGAATCAGTAAAAACACAGTTTAACTACTTTAAGARAGTAGACE - 20100
-E S H * L E NQ * KH S L TTUL R K * T
- 8 HI NWU RIS KDNTV * L L * E S§ R R
- vV TUL I GE S V KTOQQFUNYVFKI KV D G

20101 - GCATTATTCAACAGTTGCCTGAAACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTTA - 20160
-A L F NS CLKXKUPTULULU R AET * R I L
- HYy s T Vv A *NLL ¥ S E QR LR G F =~
- I I ¢ QL PETYFTOQ S RDULEDF K
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20161 - AGCCCAGATCACAAATGGAAACTGACTTTCTCGAGCTCGCTATGGATGAATTCATACAGC - 20220
-S P DHKWKULTTU F S S S§UL WMNS Y §
- A Q I T NGN * L 8 RARY G * I HT A
- P RS QMETUDVFL EL A MUDEVFI QR

20221 - GATATAAGCTCGAGGGCTATGCCTTCGAACACATCGTTTATGGAGATTTCAGTCATGGAC - 20280
-b I 8§ S R A MUPSNTSFMETISVMD
- I » A R G L CLRTHIRULWIRFQ S W T
- Y X L E G YA F EHI VY G DVF S H G Q

20281 - AACTTGGCGGTCTTCATTTAATGATAGGCTTAGCCAAGCGCTCACAAGATTCACCACTTA - 20340
-N L A V F I * * * A * p § A H K I H H L
- T W R S S F NDRULS QAL TRV F T T *
- L G 6 L HL M I G L AI KU RS QDS UP UL K

20341 - AATTAGAGGATTTTATCCCTATGGACAGCACAGTGAAAAATTACTTCATAACAGATGCGC - 20400
-N * R I L 8 L W T A Q * K I T 8 * Q M R
- I R G F Y P Y G Q H S E K UL L HNUR R C A
- L EDF I PMD STV KNY F I TTUDADZQ

20401 - AAACAGGTTCATCAAAATGTGTGTGTTCTGTGATTGATCTTTTACTTGATGACTTTGTCG - 20460
-K Q vH QNV CVL *L I FYULMTUL S
- NR F I KM CVVF CD®* S F T * * L C R
- T G s 8 K ¢v C S Vv 1I1IDULUL L DUDVF V E

20461 - AGATAATAAAGTCACAAGATTTGTCAGTGATTTCAAAAGTGGTCAAGGTTACAATTGACT - 20520
-R * *» 3§ H K I C Q * F Q KW S RL Q L T
- DN KV T R/PFV S DF K S G QG Y N * L
- I I x 8 g DL s v IS K VYV KV TTITUDY

20521 - ATGCTGAAATTTCATTCATGCTTTGGTGTAAGGATGGACATGTTGAAACCTTCTACCCAA - 20580
-M L X F HSsS CF GV RMUDMILI KU?PS T Q
- ¢ * N F I HA LV * G W TOC* NLUL P K
- A E I § FMLWCI KXKUDGHV ETT F Y P K

20581 - AACTACAAGCAAGTCAAGCGTGGCAACCAGGTGTTGCGATGCCTAACTTGTACAAGATGC - 20640
-N Y K Q VX RGN QVLROCLTU CTTRC
- T T S K 8§ S Vv.A T RICOCDA A * L V Q D A
- L QA S Q AWOUPGVAMUPNTLYKMDOQ

20641 - AAAGAATGCTTCTTGAAAAGTGTGACCTTCAGAATTATGGTGAAAATGCTGTTATACCAA - 20700
-K BECF L K 8 v TV FUZRTIMV KMTELUL Y Q
- K N A S * KV * P §8 EL W * K CC Y T K
- R M L L E XK CDUILOQNYGENA AWV I P K

20701 - AAGGAATAATGATGAATGTCGCAAAGTATACTCAACTGTGTCAATACTTAAATACACTTA - 20760
-K E * *» »x M 8§ 9 § I L N C V N T * I H L
- R N NDECRI KV Y S TV S5 I L K Y T Y
- G I M MNV A KYTOQLCQ YL NTTULT

20761 - CTTTAGCTGTACCCTACAACATGAGAGTTATTCACTTTGGTGCTGGCTCTGATAAAGGAG - 20820
-L * L ¥ p T T * E L F T L VL A L I K E
- F § ¢CTVL QHE S Y S L WCWIL * * R §
- L AV PY NMURVIHVFGA AT G SUDI KGYV

20821 - TTGCACCAGGTACAGCTGTGCTCAGACAATGGTTGCCAACTGGCACACTACTTGTCGATT - 20880
-L HQVQOQLCSDWNUGCCQILAHYT LS I
- ¢ TR Y S CAQT MV ANWUHTTTCRTF
- AP G TAUVILRQQWULPTOGTUL UL V D S

20881 - CAGATCTTAATGACTTCGTCTCCGACGCAGATTCTACTTTAATTGGAGACTGTGCAACAG - 20940
-Q I L M TS S PT QI L L * L ET V Q Q
- R 8 * *»*L R LRRIRVFYFDNWIRTILTCN S
- b L NDVFV SDADSTULIGDTCH ATV

20941 - TACATACGGCTAATAAATGGGACCTTATTATTAGCGATATGTATGACCCTAGGACCARAC - 21000
-Y I R L I NG T VL LULATIOCMTULG P N
- T Y G * * M G P Y Y * R Y V * p * D QT
- H T AN KW DUL I I §$ DM Y D PIRT X H
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21001 - ATGTGACAAAAGAGAATGACTCTAAAGAAGGGTTTTTCACTTATCTGTGTGGATTTATAA - 21060
-M * Q KR MTUL XK K G F § L I € V D L *
- ¢ Db KURE™*DL * R RV FUHILSVWI Y K
- vV T K END S K E GF F T Y L ¢ G F I K

21061 - AGCAAAAACTAGCCCTGGGTGGTTCTATAGCTGTAAAGATAACAGAGCATTCTTGGAATG - 21120
-8 K N * P WVVL * L ¥ R * Q S I L G M
- A K TS P GWF Y S CKUDNZ RAFTILETC
- Q K L AL GG S I AV KTITEUHSWNA

21121 - CTGACCTTTACAAGCTTATGGGCCATTTCTCATGGTGGACAGCTTTTGTTACAAATGTAA - 21180
-L T F T $S$ L W A I 8 HG G Q L L L Q M *
- * P L Q AY GP F L MVDSF CY K CK
- DL ¥ KL M GHVF S WWT AV F V T DN VN

21181 - ATGCATCATCATCGGAAGCATTTTTAATTGGGGCTAACTATCTTGGCAAGCCGAAGGAAC - 21240
-M HHHRKHVF *L GL TTI LA S R RN
- ¢ I I 1 G 8§ I F N WG * L 8§ W Q A E G T
- A § § S EAFL I GANVYTULGIKPI KEQ

21241 - AARATTGATGGCTATACCATGCATGCTAACTACATTTTCTGGAGGAACACAAATCCTATCC - 21300
-K L. M A I PCMULTT FS GG T Q I L S
- N * W L YHAC* L HFULEZEUHI KS Y P
- I1 D G6GYTMUHEANUYTIVFWU RNTWNUZPTIQ

21301 - AGTTGTCTTCCTATTCACTCTTTGACATGAGCAAATTTCCTCTTAARATTAAGAGGAACTG - 21360
-§ ¢CL P I H S LT >* A NVF L L N * EE L
- VvVV FL F TIL* HEIGQTI S S * I K R N C
- L 8§ 8§ Y sS L F D MS§S K F P L KL RGTA

21361 - CTGTAATGTCTCTTAAGGAGAATCAAATCAATGATATGATTITATTCTCTTCTGGAAAAAG - 21420
-L »CL L RRTXKSMTI * F I L F W K K
- CNV S * GE S NQ * Y DU LV F S S G KR
- vV M § L K ENOQQ I NDMTIYS L L E K G

21421 - GTAGGCTTATCATTAGAGAARAACAACAGAGTTGTGGTTTCAAGTGATATTCTTGTTAACA - 21480
-V L § L EKTTETULWU FQV I F L L T
- * A Y H* R K OQ QS CGF K * Y s C * Q
- R L I I R ENNW RV VYV S S D IUL V NN

21481 - ACTAAACGAACATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTIG - 21540
-T KX R TCUL F S Y Y FLVL 8L V V V TL
- L NEHV Y F L I I § Y S H * W * » p =*
- * T N~NMV F I F L L FULTULTS G S DL D

21541 - ACCGGTGCACCACTTTTGATGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTA - 21600
-T GGA PL L MMVF KULULITTUILWNTITULUHL
- P VHHVF* *x C 8§ S § * L HS TJYF I Y
- R ¢ T TV FDUDV QA APINUYTQHT S S M

21601 - TGAGGGGGGTTTACTATCCTGATGAAATTTTTAGATCAGACACTCTTTATTTAACTCAGG - 21660
-* G 6 FTIULMI KU FULDAGQTTULFTI * L R
- EGGGGL L S * *» NF * I RH S L F N S G
- R G VY Y P D ETIFRSDTULYUL T QD

21661 - ATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCATACTATTAATCATACGTTTG - 21720
-1 Yy F FHFIILMULAOGQS GT FTIILIULTITIRUL
- F I 8 § I L F * C Y RV 8 Y Y * § Y V W
- L F L P FY S N VTGV FUHTTINUHTT F G

21721 - GCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGAAATCAAATG - 21780
-A TL S ¥L L RMV F IUL UL P QRN QM
- Q P CHTF * G W YL F CCHUZRETIIKTC
- N P V I P F KD G I Y F A A TUEIK S NV

21781 - TTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTA - 21840
-L § vv G FL VL P * TTSH S R * L L
- ¢CP WL GF W F Y HEQOQV TV G DY Y
- VRGWV F GS TMNNDNI KSOQS VI ITI

FIG. 11 Con’t



U.S. Patent Sep. 11,2007  Sheet 45 of 94 US 7,267,942 B2

21841 - TTAACAATTCTACTAATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTT - 21500
-L T I LL ML L Y E H V TVLNUCV TTL
- * Q F Y *CCYTTSMOX*UL * I V * Q P F
- N N S T NV VI RATCNTFEULTCTDNPF
© 21901 - TCTTTGCTGTTTCTAAACCCATGGGTACACAGACACATACTATGATATTCGATAATGCAT - 21960
-§ L L FP L NP WV HZRHTIIUL®* Y 8§ I MHE
- L ¢ CF * THGY TDTJY Y DIUR * CI
- F A VS KPMGTOQTHTMTITZFUDNA ATF
21961 - TTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTCAGAARAGTCAG - 22020
-L I AL $ S TJYULMUPUFIRTUILMTFOQIK S5 Q
- * L H F RV HTI * CL F A * CVF R K VR
- N C TP F EY I § D APF 8§ L DV S E K S8 G
22021 - GTAATTTTAAACACTTACGAGAGTTTGTGTTTAAAAATAAAGATGGGTTTCTCTATGTTT - 22080
-v I L N T Y E S L CL KTI KM G F S M F
- * F » T L TRV CV * K * R W V S L C L
- N F K HLUREVFVF KUVNIKDGUT FULY VY
22081 - ATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTAACACTTTIGA - 22140
-I R 2 I N L * M *» F vV I ¥ L L v L T L *
- * 6L 8§ T YU RCS S * S TV F WV F * HTF E
- K 6 Yy ¢ P I DV YV RDULZPS GVFUNTTUL K
22141 - AACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAG - 22200
-N L F L 8 CL L VL TULOGQTIULEU?PUFULQ
- T Y F *» VA §8 WY * HY K F * 8 H S Y §
- P I F K L P L G I NI TNV FURA ATIULTA
22201 - CCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATT - 22260
-P FHLL KTV FGA AR OQILW®©OQUPTIULILA-ATI
° - L F T CSRHULGHV S CSL F CWUL F
- F $ P A QDI WGTSAAA AYVF V G Y L
22261 - TAAAGCCAACTACATTTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTIG - 22320
-* $ QL HL ¢C S S MM KMV QS Q ML L
- KA NY I ¥ A Q V *» * K W Y N HUR C C *
- K P TTVFPMUL K Y DENGTTITTDA AV D
22321 - ATTGTTCTCAAAATCCACTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACA - 22380
-I vL K I HULUILNSNAILULUZRA ATLIRTILT
- L F S K s TOCC* T QMTILC* EL * D * Q
- ¢cC s Q N P L AEULIKCSV K S F E I DK
22381 - AAGGAATTTACCAGACCTCTAATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCC - 22440
-K E F TR PULTI S GULVF P QEMTUL * D S
- R NL PDUL * F Q G CSULURURCTCETI P
- G I ¥ Q T™ S NTFRVV P S G DV V R F P
22441 - CTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTTTAATGCTACTAAATTCCCTTCTG - 22500
-L I L Qg T OCV L L ER FUILMU LU LNSULL
- * ¥ Y KL vsS F WRGZF * CY * I P F C
- N I T N L C P F G EV FNATKF P SV
22501 - TCTATGCATGGGAGAGAAAAAAAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACA - 22560
-S M HGREI KK FL I VLU LITT LT CS ST
- L ¢ M GE K KN PF * L CC>* L L CATUL Q
- Y AW EURKIKTISDNCV AUDY S VL Y N
22561 - ACTCAACATTTITTITITCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGAATGATC - 22620
-T Q H F F ¢ P L S A& M ATV FULUPUL S * M I
- L NI F F NL * V L WRUF CH * V E * 8
- $ T F F s TV F K C-Y GV S AT KULNDL
22621 - TTTGCTTCTCCAATGTCTATGCAGATTCTTTTIGTAGTCAAGGGAGATGATGTAAGACARA - 22680
-F A S PMsSsMQIULUL™* S REMMM™* D K
- L LL g CLCRT FU FZCSQQ GR * CK TN
- ¢ F §s N VY ADSVF VYV K GDUDVUROQTI
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22681 - TAGCGCCAGGACAAACTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCA - 22740
-* R Q D X L VL L L I I I I NCQMTI S
- S A RTWNWWOCYO C L * L * I A R * F H
- A P G Q TGV I A DYDNYKTU LPUDUDF M

22741 - TGGGTTGTGTCCTTGCTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATA - 22800
-WVvvVs>LLGTIULGTTILMULUL QUL V I I
- 6L ¢ P C0LEY * EH™* CY F NW * L *
- G ¢V L A WNTRWNTIDA AT STGN Y N

22801 - ATTATAAATATAGGTATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTA - 22860
-I 1 NI G I L D MASTILSGU®PULIRETY L
- L *» I * Vv § *» T W Q A * A L * E R H I *
- Y K Y R YL R KEG KULRUPF ERDTISN

22861 - ATGTGCCTTTCTCCCCTGATGGCAAACCTTGCACCCCACCTGCTCTTAATTGTTATTGGC - 22920
-M ¢C L §$S P L M ANULAUPHULTLULTIV I G
- ¢CA F L P * W Q TUL HPTCS * L L L A
- v P F §$ PDGK P CTUPPAULNUCGCYWTP

22921 - CATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTG - 22980
-H * MM I M V F T PL L AULATNIULTE L
- I X * L W F L HH Y WHWUIL P TUL Q 8 C
- L NDY GF YTTT GTIGY QP Y R V V

22981 - TAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCA - 23040
-* %Y F L LN F **MHRUPU R FVD QW N Y P
- § T F F *» T F K CTGHGUL W T K I I H
- v L $ F EL L NAUPA ATV CG?PIKULST

23041 - CTGACCTTATTAAGAACCAGTGTGTCAATTTTAATITTAATGGACTCACTGGTACTGGTG - 23100
-L T L LURTS VS ITLIULMDS UL VL V
- * P Y * E PV COQF * F * WTHWY W C
- DL I KNQCVNV FDNV FNUGULTGTG V

23101 - TGTTAACTCCTTCTTICAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTG - 23160
-¢C * L L L Q R DF NHU FDNINILA AUVMMTFL
- VN S F F K E I 8§ TT1I S TTI WP * C F ~*
- L T P S§ S KR F QP F Q Q F G R DV 8 D

23161 - ATTTCACTGATTCCGTTCGAGATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCT - 23220
-I1 s L T P F E I L K HUL K Y * T F H L A
- FH * FR SRS * NI * NIURUHTFTTULL
- F T Db S V RD P K TS ETI L DI S P C 8

23221 - CTTTTGGGGGTGTAAGTGTAATTACACCTGGAACAAATGCTTCATCTGAAGTTGCTGTTC - 23280
-L L GGV *V *x L HL E Q0 MULHUL XKL L F
- FWGCKCNYTWDNI KT GCT FTI * S C C S
- F G G V5§ V1 TUPGTNA ASSE VAV L

23281 - TATATCAAGATGTTAACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACAC - 23340
-Yy I K M L T ALMVFULGQQFMOQTINSH
- I s R C* LH* CV F Y S5 NS CUR S TUHT
- Yy Q b vN CTDUV S T ATIUHA ADUGQTULTP

23341 - CAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAGACTCAAGCAGGCTGTCTTA - 23400
-Q L GA Y I L L ETMMY S RUL K OQQAUVL
- 8 L A HIVFYWXKOQTCTIU PUDS S S RIUL S Y
- A WRTI Y S TGWNU NV F QT QAGTCTL I

23401 - TAGGAGCTGAGCATGTCGACACTICTTATGAGTGCGACATTCCTATTGGAGCTGGCATIT - 23460
-* EL $ M 8 TL LM SATV FULTULETLA AT
- RS * A CRUHFUL* V RHS Y W S W H L
- G A EHVDTSYEOCDTIU®PTIGA AGTIOC

23461 - GTGCTAGTTACCATACAGTTICTTTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTT - 23520
-v L v T I Q F L Y Y V VLAZ KUDNIULILWL
- ¢ * L P Y S F F I T * Y * P K I Y C G L
- A §S Y HTV S L LRSTS Q K S I V A Y
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23521 - ATACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATAC - 23580
-1 ¢t *VvVi5iwIVO0OLL TULITU®PTULILY
- ¥ ¥ VvV FRC®>* * FNCULUL* * HHCYT
- T M § L 6 A DS S I AY S NNTITTIATIZP

23581 - CTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTAAAACCT - 23640
-L L TPFQLAULIULUGQI K * CL F L W UL K P
- Y * L F N *H Y Y R S N AU CT FYG * N L
- T N F §$s I §8 I T T E V M P V S M A K T §

23641 - CCGTAGATTGTAATATGTACATCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCC - 23700
-p *» I VI CTSAZETITILTULNUVILTITCTF 8
- R RL * Y VHULRWRVFY ** M C * F A S P
- v o cNMY I CGDSTET CANTZLTLTLGQ

23701 - AATATGGTAGCTTTTGCACACAACTAAATCGTGCACTCTICAGGTATTGCTGCTGAACAGG - 23760
-N MV A F A HDN * I VHS Q V L L L N R
-1 w+* L L HTT K SCTULURYCOC * T G
- Y G 8 F C T QULWNUZ RATLSGTIOAO ZMZEUGQTD

23761 - ATCGCAACACACGTGAAGTGTTCGCTCAAGTCAAACAAATGTACAAAACCCCAACTTTGA - 23820
-1 A THV K C S L K S NI KUCTI K P QL *
- 8 Q H T * 5 VRS S Q TUNV QNP NV F E
- R NTREV F A Q V KQMYXKTU PTUL K

23821 - AATATTTTGGTGGTTTTAATTTITCACAAATATTACCTGACCCTCTARAGCCAACTAAGA - 23880
-N I L V VL I FHX Y YL TUL * 8 Q L R
- I F WWUF * F FTNTIT * P S K AN * E
- Y F G G F N F S QI L PDUPULIEXKUPTIKR

23881 - GGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTCATGCTGGCTTCATGA - 23940
-6 L L L RTOCS L IR *H S L ML A& § =+
- VF Y * 6L AL * * GDTU R * CWUL H E
- S F I EDLULF NI KV TULADUA AGTFMK

23941 - AGCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGT - 24000
-5 NM AN A®* V I L ML EI S F V RUZ R S
- A I WRMUPUR®* Y * C * RS HLUCA ATEUV
- Q Y 6 ECLGDTINARIDILTITCR RATZGQTIKTF

24001 - TCAATGGACTTACAGTGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTG - 24060
-§ M DL Q CCHULTCSULMTIO®*TILUL P TL
- QW TY SV ATSAH™* * Y D COCTULUHC
- N G L TVL P PLULTDUDMTIA AA BAIYT A

24061 - CTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGCACATTTGGTGCTGGCGCTGCTCTTC - 24120
-L L * L VVLPLILDGHTLU VUL ATLTLTF
- ¢S s * WY CHCWMUDTIWOCMWZ RTC S S
- A°'L V5 G TATA AGWTT FGA AOGA AR ATL Q

24121 - AAATACCTTTTGCTATGCARATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATG - 24180
-K ¥ L L L ¢ K W HUIG S MATLTETLP KM
- NTF CY A NG I * V Q WHWS Y P K C
- I P F AMOQMAYU RT FNG GTIGVYTOQQNV

24181 - TTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTC - 24240
-F S M RTIXKDNIKSPTWNULTU RU RTILV K F
- S L * EP KTNUZ RUOQZPTIOT*OQGD * S8 N §
- L Y ENOQIZ KOQTIA ANU QT FNI KA ATIZSGOGQTIOQQ

24241 - AAGAATCACTTACAACAACATCAACTGCATTGCGCAAGCTGCAAGACGTTGTTAACCAGA - 24300
-K N HL Q QH QL HWASUTCI KTTULTULTR
- R I T Y NV NTTINCTI G QA AUIRTZ RTGC * P E
- E S L TTTSTALGI KTULUO QDU VVNOQTN

24301 - ATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTIGGTGCAATTTCAA - 24360
-M L KH * THULULNNUNILA ALTITULUVOGQTF Q
- ¢8s 8 I KHTUGC®* TT * L * F W OCN F K
- A QAL NTU LV K QUL S S NV F G A ATI S S
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24361 - GTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACA - 24420
-v ¢ * M I 8 FRDULI K S RURIRYKULT
- ¢CA K * Y P FAT* * S8 R G G G TN * Q
- vV L N D I L §$RL DKV EAUEV QI DR

24421 - GGTTAATTACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGG - 24480
-G * L Q A DPF KAVPF KPM™* HNIDN * 8§ G
- VNY R QT S K P § NL CNTTTNQ G
- L I TG R L Q S L Q T Y V T Q Q L I R A

24481 - CTGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTAAAATGTCTGAGTGTGTTCTTG - 24540
-L L X §$ 6L L L IL L L L KTCULS V F L
- ¢ *NQ GFC™* S CCY * NV » V C S W
- A E I RA S A NUILAATIKMSETCUV L G

24541 - GACAATCAAARAGAGTTGACTTTTGTGGAAAGGGCTACCACCTTATGTCCTTCCCACAAG - 24600
-D N Q K E L TVFVERWATTTULCP S H K
- T I K K 8§ * L L ¥ X 6 L P P Y V L P T 8
- Q $ X R VDVFCGI KGYHTILMMS?PF P Q A

24601 - CAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACT - 24660
-Q P RM VL S S Y M S RMOCHUZPU RI RGT
- 8§ PA W CCLUPTTCHUYV CATIUPGTETEL
- A P H GV V F L HVTY YV P S Q E RN F

24661 - TCACCACAGCGCCAGCAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAAGGIGTTT - 24720
-8 P QRQ QF VM KA AI KU HTS ULV KV F
- HH S A SNUILS * R Q S I L P S * R C F
- T TA P A1 CHE G XKW AYF PREGUVF

24721 - TTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAA - 24780
-L ¢ L MATLULGILTLUHU®RGT S F L HK *
- ¢V ** WHVF L VY YTETEULTVLTFSTNN
- v FNGT S W FTI T QRDNU FUF S P Q I I

24781 - TTACTACAGACAATACATTTGTCTCAGGAAATTGTGATGTCGTTATTGGCATCATTAACA - 24840
-L L. ¢TI HLSQEIVMS L L A S LT
- Y ¥ R Q Y I C L R KUL * CR Y WHH * Q
- T T D NTPF V S GGNCDV VI G I I NN

24841 - ACACAGTTTATGATCCTCTGCAACCTGAGCTTGACTCATTCAAAGAAGAGCTGGACAAGT - 24900
-T 9 FMIUL CUNULSILTH S KI K S WT S
- H S L * §s 8§ A T * A * L I Q RRA G Q V
- T vy D PUL QP EL DS F K EETULD K Y

24901 - ACTTCAAAAATCATACATCACCAGATGTTGATCITGGCGACATTTCAGGCATTAACGCTT - 24960
-T S K 1 I HH QML I L AT FOQATLTUL
- L ¢ K s$ Y I TRC * S WRUHT FU RUH* R F
- F X NH T S P DV DULGDTI S G I N A S8

24961 - CTGTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTCGCTAAAAATTTAAATG - 25020
-L 8§ §$ T F K K KL TAJSMZ®R S L K I * M
- CR QHS KRN * P P Q * G R * K F K *
- vV VNI Q K E I DRULINUEUVAI KNI NTILNE

25021 - AATCACTCATTGACCTTCAAGAATTGGGAAAATATGAGCAATATATTAAATGGCCTTGGT - 25080
-N H S L TF KNWEWNMZSNTIILNGTL G
- 1 T H * P 8§ R I G X I * A I Y *# M A L V
- $ L I DL QEVLG K Y E QY I K WP W Y

25081 - ATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAATCTTGCTTT - 25140
-M F G S A SL LD * L P S S WIL Q S CF
- ¢L AR L HCWTNU GCHU RHGYNTILA ATL
- vV WL Ge6FIAGLTIA ATIUVMUVTIULULC

25141 - GTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCA - 25200
-V A *L VV A VA S RV HA ALV VL A A
- L HD *» L L QL P Q G CMUILULWTFULIULQ
- c M TS COCS CL KGATCS CG S CC K
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25201 - AGTTTGATGAGGATGACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATARA - 25260
-S LM RMTUL S QF SRV S N Y ITH K
- v *» *» g * L * A § § Q G C QI T L HIN
- F D EDDSEUPV L K GV KL HY T * T

25261 - CGAACTTATGGATTTGTTTATGAGATTTTTTACTCTTGGATCAATTACTGCACAGCCAGT - 25320
-R T Y G F V Y EI F Y S W INYCTA A S
- ELMDL FMUBRYPFFTULG S ITAIGQUPV
- N L wWIOCL * D PF L L L D QUL L H S Q *

25321 - AAAAATTGACAATGCTTCTCCTGCAAGTACTGTTCATGCTACAGCAACGATACCGCTACA - 25380
-K N * 0 CF S CK Y ¢C S5 CY S NUDTM AT
- K I D NASPASTUVHATA ATTIUPILDQ
- K L. T M L L L Q@ VL FMUL Q QR Y R Y K

25381 - AGCCTCACTCCCTTTCGGATGGCTTGTTATTGGCGTTGCATTTCTTGCTGTTTTTCAGAG - 25440
-§ L T P FRMACY WRCTI S COCTVF S E
- A S L P F GW ULV I GV A FLAUVV F Q S
- P H S L SDGUL L L AULUHUV FLULVFF R A

25441 - CGCTACCAAAATAATTGCGCTCAATAAAARGATGGCAGCTAGCCCTTTATAAGGGCTTCCA - 25500
-R Y Q N NCAQ* KMAASUPULT™* G L P
- AT K I I AL NI KU RWUGQ@ULA ATLY K GV F Q
- L p XK *L R S I KODGS * P F I RA S S

25501 - GTTCATTTGCAATTTACTGCTGCTATTTGTTACCATCTATTCACATCTTTTGCTTGTCGC - 25560
-V HEL QFTAATIUCGCYUHTLU FTSFACR
- F I CNL L L L F VTTI Y S HTULULUL V A
- s Fr A I Y CCYLUL P S I HTIV FCUL S L

25561 - TGCAGGTAAGGAGGCGCAATTTTTGTACCTCTATGCCTTGATATATITTCTACAATGCAT - 25620
-C R ¥ G G A I FVPIL CLUDTIT FSTMH
- A G K EAQ F L YL Y ALTIYU? FULGQT CTI
- Q VR RRNF CT SSMUP* Y I F Y N A S

25621 - CAACGCATGTAGAATTATTATGAGATGTTGGCTTTGTTGGARGTGCAAATCCAAGAACCC - 25680
-Q RM * N Y Y EMLATULULTEUV QI QE P
- NA CR I I MRCWUILUCWI KT CI K S KN P
- T H V E L L *» DV G F V G S A NP RTH

25681 - ATTACTTTATGATGCCAACTACTTTGTTTGCTGGCACACACATAACTATGACTACTGTAT - 25740
-I TLL*» C¢COQULUL CLU LA AHT* L * L L Y
- L L YDANYV FV CWHTHNDNYUDYT CTI
- Yy F M M PTTULV FAGTHTITMTTUVY

25741 - ACCATATAACAGTGTCACAGATACAATTGTCGTTACTGAAGGTGACGGCATTTCAACACC - 25800
-T I * ¢ CHRYNCRY *R * RHTVFNT
- P Y N S VTDTTIVVTETGTDGTI S TP
- H I TV S Q I QL S L L KV T AT F Q H 9

25801 - AAAACTCAAAGAAGACTACCAAATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAA - 25860
-K T Q R R L P N WWUIL F * G * A I, R C *
- KL XK EDVY QI G GY S EDIRHS GG V K
- N § K K TTIKULVV IULIRTIGTOGQUV UL K

25861 - AGACTATGTCGTTGTACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACA - 25920
-R L. CR CTWIL FHUR S L L P A * V Y T
- DYV VVHGY FTEUVY Y QVLESTQ
- T M s L YMA I S P KV FTTS UL 8§ L H K

25921 - AATTACTACAGACACTGGTATTGAAAATGCTACATTCTTCATCTTTAACAAGCTTGTTAA - 25980
-N Y Y R HW Y * K CY I L HUL *'Q A C *
- I T T D T G I ENATU FUV F I F N KL V K
- L' L QTL VL KMULUHS S S L TS L L K

25981 - AGACCCACCGAATGTGCAARATACACACAATCGACGGCTCTTCAGGAGTTGCTAATCCAGC - 26040
-R P TECANTHUDNU RI RTILTFI® RS C * 8§ 8
- D P PNV QI HTTIUDG S S G V A N P A
- T HRMOCIKYTQ S TAULUOGQETLTULTI QQ
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26041 - AATGGATCCAATTTATGATGAGCCGACGACGACTACTAGCGTGCCTTTGTAAGCACAAGA - 26100
-N G &8 N L * * A DDUD Y * R A F V S TR
- M DPI Y DEU®PTTTTSV P L * A Q E
- w I Q FMMSRPRIRUILULATC CTLTCI KH K K

26101 - AAGTGAGTACGAACTTATGTACTCATTCGTTTCGGAAGAAACAGGTACGTTAATAGTTAA - 26160
-K * VR T Y VL I R F G RNIR Y V N § *
- 8 EY EL MY S F VS EETGTTU LTI VN
- v 8§ T NL CTH S F R K KOQV R * * L I

26161 - TAGCGTACTTCTITTTTCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTAC - 26220
-* R T 8 F §8 ¢C F R G I L AS H T S H P Y
- §VvV.LL FLAF VVFLLVTULATIULT
- A Y F F F L L $ WY S C*¥ S H * P S L L

26221 - TGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACGTGAGTTTAGTAAAACCAAC - 26280
-¢C A s I v CVLL QY C* RET FS XK TN
- AL R L ¢CA Y CCNTI VNV S L V K P T
- R F D CVRTA AA ATIULTLT* VvV ¥ * N Q R

26281 - GGTTTACGTCTACTCGCGTGTTAAAAATCTGAACTCTTCTGAAGGAGTTCCTGATCTTCT - 26340
-6 L R L L AC®* K S EULVF * R S 8 * 8 8
- VY VY s RV KDNULUNJS S E GV PDIL L
- F T 8 T R V L K I *» T L L K E F L I F W

26341 - GGTCTAAACGAACTAACTATTATTATTATTCTGTTIGGAACTTTAACATTGCTTATCATG - 26400
-GG L N EL T I I I I L F G TUL TUL L I M
- v*» T N * L L L L F L EUL * HCUL 8§ W
- S K R TN Y Y Y Y S VWINVFNTTI A Y H G

26401 - GCAGACAACGGTACTATTACCGTTGAGGAGCTTAAACAACTCCTGGAACAATGGAACCTA - 26460
-A D NG T I TV EEUL K Q L L E Q W N L
- Q TTVL L PULRSTUILUNNIZSWNNG T *
- R 0 RY Y Y R * GA * TTU®PGTMTE P S

26461 - GTAATAGGTTTCCTATTCCTAGCCTGGATTATGTTACTACAATTTGCCTATTCTAATCGG - 26520
-v I GG FL FL AWIMULIULGQT FAY S NR
- * * V§ Y § * P G L C Y Y NUILUPTIULTI G
- N R F PI P S LD YV TTTITCTULTF * S E

26521 - AACAGGTTITTGTACATRATAAAGCTTGTTTTCCTCIGGCTCTTGTGGCCAGTAACACTT - 26580
-N R F L Y I I KL V F L WIULUL WPV T L
- T G F ¢CT * * § L F $ 8 G 8 C G Q * H L
- Q V F VHN K ACVF?PLAL VA S NTC

26581 - GCTTIGTTTTGTGCTTGCTGTTGTCTACAGAATTAATTGGGTGACTGGCGGGATTGCCGATT - 26640
-A C F VL AV VY RTINDNWUVTGGTI ATI
- L vL CLULUL STUETLTIGO™®*TILAGT LT RL
- L F ¢ACCCLOQ@DN*L GD WU RUDTCTUDC

26641 - GCAATGGCTTGTATTGTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTTCAGCCTE - 26700
-AMACTIVGLMWIL S Y F VA S FIRL
- QWL VL * A * CGULA AT SULUL P S G C
- N G L YCRULUDVAT*LILI RTG CTFTULGQA AV

26701 - TTTGCTCGTACCCGCTCAATGTGGTCATTCAACCCAGAAACARAACATTCTICTCAATGTG - 26760
-F A RTIRSMMWS F NUPETNUNTIULTILNUV
- L L VP A OQCGHSTOQIZ XK QT FF S MC
- ¢c s Y PL NV VI QP RUNI KU HS S QO CA

26761 - CCTCTCCGGGGGACAATTGTGACCAGACCGCTCATGGAAAGTGAACTTGTCATTGGTGCT - 26820
-P L RGTIVTRUPILMESTETLUV I G A
- L §G6GGOQOL * P DR S W KV NILSTULUVL
- S P G DNCUDIO QT AUHGI K * T CHWZCUC

26821 - GTGATCATTCGTGGTCACTTGCGAATGGCCGGACACTCCCTAGGGCGCTGTGACATTAAG - 26880
-v I I R GHULIRMAGHSTULGU RTCUDTIK
- * S FVVTC CEWZ®PDTU®P* G A V T UL R
- D HS WS L ANUGRTULU PR AL * H * G
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26881 - GACCTGCCAAAAGAGATCACTGTGGCTACATCACGAACGCTTTCTTATTACAAATTAGGA - 26940
-DL P K ETI TV AT S RTTIL S Y Y KL G
- T C Q K R S L WL HHEU RT FTULTITN * E
- P A KRDUHUCGY I TNA AWV FULUL OQOTI R S

26941 - GCGTCGCAGCGTGTAGGCACTGATTCAGGTTTTGCTGCATACAACCGCTACCGTATTGGA - 27000
-A §$ Q RV GGTUD S GVFAA AYU NU RYTURTISG
- R RS Vv * A L I Q VL L HTTA AT V L E
- VAACRH®*T FRU FOCCIOQUPULPY WK

27001 - AACTATAAATTAAATACAGACCACGCCGGTAGCAACGACAATATTGCTTTGCTAGTACAG - 27060
-NY KL NTD HAG S NUDNTIA ATLTUL V Q
- T I N * I Q T TP V A TTT I L L C * Y 8§
- L *» I K Y R P RUR * 0 R QY CPF A S TV

27061 - TAAGTGACAACAGATGTTTCATCTTGTTGACTTCCAGGTTACAATAGCAGAGATATTGAT - 27120
-*VvVTTUDVS S C* L P G Y N S RDTID
- K *Q Q M FHL VDVFQV TTIATETITLTI
- $ D NRCVPFIULUL TS RUL Q * Q R Y * [

27121 - TATCATTATGAGGACTTTCAGGATTGCTATTTGCAATCTTGACGTTATAATAAGTTCAAT - 27180
-Y HY EDVF QD C¢YULES S * R Y NXKTFN
- I I M R TPF R IATWNDNILDUV I I 8§ S8 I
- s L *» 6L $S GL L F G I L TUL * ¥ Vv Q *

27181 - AGTGAGACAATTATTTAAGCCTCTAACTAAGAAGAATTATTCGGAGTTAGATGATGAAGA - 27240
-§ ETI I * A S N * EEL F G V R * * R
- VR QL F K P L T K KN Y S EUL D D E E
- * D N YL 5SS L * L RURTITIU RS * MMIEKNUN

27241 - ACCTATGGAGTTAGATTATCCATAAAACGAACATGAAAATTATTCTCTTCCTGACATTGA - 27300
-T ¥ GV RUL S TI K2RT * KL F § 858 * H =*
- P M EL DY P * N EHENY S L P D I D
- L wss* I I H K TWNMMZEKTITIULUZ FULTTULTI

27301 - TTGTATTTACATCTTGCGAGCTATATCACTATCAGGAGTGTGTTAGAGGTACGACTGTAC - 27360
-L Y L HL AS Y I TTIW®RSVILEVZ RILY
- ¢ I Y ILZRATISUL S GV C * R Y DOCT
- vV F T S C EL Y HY Q ECV RGTTV L

27361 - TACTAAAAGAACCTTGCCCATCAGGAACATACGAGGGCAATTCACCATTTICACCCTCTTG - 27420
-Y *» K NL A HQEHTURATIUHHT FTULL
- T KR TUL P I RNIURGUOQT FTTI S P S C
- L K E P CPS GTYEGNSU?PF HUPILA

27421 - CTGACAATAAATTTGCACTAACTTGCACTAGCACACACTTITGCTTTTGCTTGTGCTGACG - 27480
-L T I N L H * L AL A HTULULIULULV LT
- * Q *» I CTNULHOM®* HTULCT FOCILC * R
- D NK FALTZ CTSTHT FA AT FA ATCA ATDG

27481 - GTACTCGACATACCTATCAGCTGCGTGCAAGATCAGTTTCACCAAAACTTTTCATCAGAC - 27540
-v L DI P I 8 CV QD QF HQNTF S8 S8 D
- ¥ § T YL S A ACIZ KIS FTI KTT FHIG QT
- T R HTY QL RAR SV S P KULT FIURQQ

27541 - AAGAGGAGGTTCAACAAGAGCTCTACTCGCCACTTTTTCTCATTGTIGCTGCTCTAGTAT - 27600
-K R R F N K S S TIRUHUFUPF SL UL L L * Y
- R G G S TURALULWA ATV F S HOCTC COU CS s I
- E EVQQ EL Y S PLF L I VA A L V F

27601 - TTTTAATACTTTGCTTCACCATTAAGAGAAAGACAGAATGAATGAGCTCACTTTAATTGA - 27660
-F * Y FA S PLUZ REU RU QUNET™* A HU FN *
- F NTULUL EH * E KD RMUNETLTTULID
- L I L. ¢CFTTI KW RI KTE®* M S S L * L T

27661 - CTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATAATGCTTATTATATT - 27720
-L L F VL F S$L S AI PCTFNNA AYVYTI
- F YL CF LAV FULULF L VL IMULTITITF
- s I ¢CAF * P F CYSULF * * CL L Y F
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27721 - TTGGTTTTCACTCGAAATCCAGGATCTAGAAGAACCTTGTACCAAAGTCTAAACGAACAT - 27780
-L v F T R NP G S RRTUL Y Q 8§ L N E H
- WF S L EI QDULEEUPTCTI KV * T NM
- G F H S K s R I * K NL V P K S K R T *

27781 - GAAACTTCTCATTGTTTTGACTTGTATTTCTCTATGCAGTTGCATATGCACTGTAGTACA - 27840
-E T S H C F D LY F S§M QL HMHTCS T
- KL L I vL TCTISULUCUS8SOCTIO CTV V Q
- N F § L F * L VvV F L YAV A Y AL * Y §

27841 - GCGCTGTGCATCTAATAAACCTCATGTGCTTGAAGATCCTTGTAAGGTACAACACTAGGG - 27900
-A L ¢ I *» * T 8§ C A * R S5 L * G T TUL G
- R CA S N KPHV L ETDU PU UCI KV QH * G
- A 'V HL I NLMOCULI KTIULUVURYNTRG

27901 - GTAATACTTATAGCACTGCTTGGCTTTGTGCTCTAGGAAAGGTTTTACCTTTTCATAGAT - 27960
-v I L I A L L G F VL * ERF Y L F I D
- * Y L *HCLAULCCSURI K GV FTT F S * M
- N T Y § T AWULU CALGI KV L P F HRW

27961 - GGCACACTATGGTTCAAACATGCACACCTAATGTTACTATCAACTGTCAAGATCCAGCTG - 28020
-6 T L WPFKXKHAHILMTLULSTV K I QL
- A HY G S NMUHT®* CY Y QL S R S S W
- HTMV QT CTUPNUVTINTGCUGQTDUPA AG

28021 - GTGGTGCGCTTATAGCTAGGTGTTGGTACCTTCATGAAGGTCACCAAACTGCTGCATTTA - 28080
-V VRUL * L 6V GTFMI KV T XKLL HL
- Wwc¢cays * VL VP S * R S PNICOUCTI *
- G AL I ARTUCWYULHETGHU QT AA ATF R

28081 - GAGACGTACTTGTTGTTTTAAATAAACGAACAAATTAAAATGTCTGATAATGGACCCCAA - 28140
-E T Y L L F » I N E Q I KM S DN G P Q
- RRTOCOCV FK* TN KXKUL KCULIMUDUPN
- b vL. vV L NKXKRTN®*NV * * W TP I

28141 - TCAAACCAACGTAGTGCCCCCCGCATTACATTTGGTGGACCCACAGATTCAACTGACAAT - 28200
-S NQ R S A PRTITT FGOGUPTUDSTUDN
- TNV VP PALUHTLUVDU®PQTI QLTI
- K P T » C P P H Y I W WTHUZ RUFN * Q *

28201 - AACCAGAATGGAGGACGCAATGGGGCAAGGCCARAACAGCGCCGACCCCAAGGTTTACCC - 28260
-N Q NG G R NG AU RUPI K QR RIRUPOQGUL P
- TRMEDA AMGO QG QNS ADUPI KV Y P
- P EW RTQWG KA XTAUPTU PR RT FTOQ

28261 - AATAATACTGCGTCTTGGTTCACAGCTCTCACTCAGCATGGCAAGGAGGAACTTAGATTC - 28320
-N NT A S WUFTAULTQHGKEEULTZRTF
- I I LRL G S QUL S5L S M AURI RNULTUD 8 (
- *» Y ¢ VL VHS SHSAWIGQGGT™* I P

28321 - CCTCGAGGCCAGGGCGTTCCAATCAACACCAATAGTGGTCCAGATGACCAAATTGGCTAC - 28380
-P R G Q GV PINTNSGZPUDU DGQTIGY
- L EARAPFQSTUPI VYV QM TI KTULA AT
- S R P GR S N QHIQ * WS PR * P N W UL L

28381 - TACCGAAGAGCTACCCGACGAGTTCGTGGTGGTGACGGCAAAATGAAAGAGCTCAGCCCC - 28440
-¥Y R RATURU RV RGOGDOGI KMMIE KT ETL S P
- TE EL P DEF V V VT AI K * K S § A P
- P K S Y P TS S WW * R QDNEU R AUGQTPOQ

28441 - AGATGGTACTTCTATTACCTAGGAACTGGCCCAGAAGCTTCACTTCCCTACGGCGCTAAC - 28500
-R WY F Y YL GTGUPEH ASIULUPY G AN
- DG TS I T * EL A Q KL HVF P T ATLT
- M v LLL PRUNWUPI RSV FTSTLURI R * Q

28501 - ARAGAAGGCATCGTATGGGTTGCAACTGAGGGAGCCTTGRATACACCCARAGACCACATT - 28560
-K BE G I VWV ATETGATLNTUZPI KU DU HTI
- K K A S ¥ G L Q L R E P * I H P K TT L
- R R HRMGU OCNT®* G S LEYTQUR P H W
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28561 - GGCACCCGCAATCCTAATAACAATGCTGCCACCGTGCTACAACTTCCTCAAGGAACAACA - 28620
-6 T RNUPWNNNA ARATUVL QL P Q G TT
- A PAILITMULUPUPTCYNT FTILIE KTEQHZE
- HP QS ** 0 CCHU RATTS S RNNI

28621 - TTGCCAAAAGGCTTCTACGCAGAGGGAAGCAGAGGCGGCAGTCAAGCCTCTTCTCGCTCC - 28680
-L P K GF Y A EG S RGG S Q A S S R 8
- CQ KA ST QREW AEW A AUV KDPILTULATP
- A K RLLRIRGI XKQRIRIOQS S L F S L L

28681 - TCATCACGTAGTCGCGGTAATTCAAGAAATTCAACTCCTGGCAGCAGTAGGGGAAATTCT - 28740
-8 $ R S RGNS RWNSTUPG S S R G N 8
- HH VYV AV I QE I QL L AAV G ETI L
- I T » 8 R * F K K F N S W Q ¢ * 6 K F s

28741 - CCTGCTCGAATGGCTAGCGGAGGTGGTGAAACTGCCCTCGCGCTATTGCTGCTAGACAGA - 28800
-P A RMAS GGG ETA AL A ATLTULTULTULTDR
- L L EWULAZEUV YV KL PSR Y CC* TD
- ¢ 8§ NG * R R W * N CUPU R ATIO AU AU ROQI

28801 - TTGAACCAGCTTGAGAGCAAAGTTTCTGGTAAAGGCCAACAACAACAAGGCCAAACTGTC - 28860
-L N Q L E S KV S G K G Q 0 ¢ QG Q T V
- * T S L R A K F L V KA AUNIDNNDNI KA ATIKTUL 8
- E P A * EQ S F W ™*RPTTTU RTUDPNTCH

28861 - ACTAAGARATCTGCTGCTGAGGCATCTAAAAAGCCTCGCCAAAAACGTACTGCCACAARA - 28920
-T K K § AAE A S K KPR QK RTA AT K
- L RN L LULRHULI KSTULAIZ KN NUVL P QN
- * E I ¢ C * 6 I * KA S P KT Y CHI KT

28921 - CAGTACAACGTCACTCAAGCATTTGGGAGACGTGGTCCAGAACAAACCCAAGGAAATTTC - 28980
-Q ¥ NV TQATFGIRU® R GPET GQTUOQG GCNTF
- § TT S L KHULGDV V QNI KUPIZE KTETI S
- VQ R H S § I R ET W S R TDNUPU RTIKTFR

28981 - GGGGACCAAGACCTAATCAGACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAA - 29040
-G DQDULIRQG TD VY KHWZPOQTIA Q
- 66T XK T * 8D K EULTITNTIGT RI KTLTHN
- G PR PUNQT TR RWN™®* L QTTILAANTEGCTI

29041 - TTTGCTCCAAGTGCCTCTGCATTCTTTGGAATGTCACGCATTGGCATGGAAGTCACACCT - 29100
-F A P S A S AFFGMSPRTIGMETUV VTP
- L L Q VPLHSLET CHA ATLA ATWIEKS H L
- ¢ s KCLOCTIULWUNUVTUHUWUHTGT ST HTTF

29101 - TCGGGAACATGGCTGACTTATCATGGAGCCATTAAATTGGATGACAAAGATCCACAATTC - 29160
-8 6 TWULTVYHGA ATITZ KTULUDTUDTI KTD?P Q F
- REHG* L I MEPTULNUWMMTIE KTIUHINS
- G NMADULS WS H™* I G * QR STTIO

29161 - AARGACAACGTCATACTGCTGAACAAGCACATTGACGCATACAAAACATTCCCACCAACA - 29220
-XK D NVIULULNIKUHTITIDA AYI KTT FPTZPTZPT
- XK TT s Y C * T S T L TUHTI KU H S H Q Q
- R QR HEHETAZE QA AHT™*RTIUOQNTIUDPTNR

29221 - GAGCCTRAARAGGACAAAAAGAAAAAGACTGATGAAGCTCAGCCTTTGCCGCAGAGACAA - 29280
-E P K XKD K K KX TDEA AGO QTPTILZ PGQTR R Q
- 8§ L KRTI XKURIE KU RILMIEKTLSTUILTCZ RTE RTD K
- A * K G Q KE KD * * 3838 ATFA AU AET K

29281 - AAGAAGCAGCCCACTGTGACTCTTCT TCCTGCGGCTGACATGGATGATTTCTCCAGACAA - 29340
-K K QP TV TUL L P AU ADMTPDTDTF § R Q
- RS s PL *L FFLRILTWMTISTUZPTDN
- EAAHCDS S S CG™* HG * F L Q T T

29341 - CTTCARAATTCCATGAGTGGAGCTTCTGCTGATTCAACTCAGGCATARACACTCATGATG - 29400
-L QN S M S GA S ADSTO QA AT *TTILMM
- F K I P * V EULULULTIQULURUHHTIE KTHTS *+ *
- S K FHEWSF FC~* F NS OGTIINTIHTUDD
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29401 - ACCACACAAGGCAGATGGGCTATGTAAACGTTTTCGCAATTCCGTTTACGATACATAGTC - 29460
-T T Q G R WAMT®* T F S Q F R L R Y I V
- P HKADGU LT CI KR RTFRNZSV Y DT * §
- H TRQMGY VNV FATIUPVFTTIHSL
29461 - TACTCTTGTGCAGAATGAATTCTCGTAACTAAACAGCACAAGTAGGTTTAGTTAACTTTA - 29520
-Y¥Y §$ ¢ A E * I L VT KU OQHIKM™*V Vv *~ L T L
- T LV QN EF § * L N S T S R F 8§ * L *
- L LCR M NS RNT*Y T A QV G L V N F N
29521 - ATCTCACATAGCAATCTTTAATCAATGTGTAACATTAGGGAGGACTTGAAAGAGCCACCA - 29580
-I 8 H S N L * &M CNIURETUDTLIEKE P P
- 8§ HIATIVFNIGQOCVTULGUZ RT * K S HH
- L T *Q S L I NV * H* G G L EIRA ATT
29581 - CATTTTCATCGAGGCCACGCGGAGTACGATCGAGGGTACAGTGAATAATGCTAGGGAGAG - 29640
-H F HRGHAEVYUDRGY S8 E * C * G E
-1 F I EATU®RSTTIUETZGTVNUNU AT RTE S
- F 8§ S RPRGVR RS RUVQ * I ML GUR A
29641 - CTGCCTATATGGAAGAGCCCTAATGTGTAAAATTAATTTTAGTAGTGCTATCCCCATGTSE - 29700
-L P I WK S PNV * N * F *x * C Y P H V
- ¢CL Y GRAULMTCI KTIDNU F S S A I P M *
- A Y M EE P * CV KL IUL VUV L S P COD
29701 - ATTTTAATAGCTTCTTAGGAGAATGACAAAAAAAAAAAAAAR - 29742
-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 NS F L G E * Q K K K K X
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1 - TTTTTTTTTTTTTTTGTCATTCTCCTAAGAAGCTATTARAAATCACATGGGGATAGCACTA - 60
-F F F F F vI L LR S Y * NHMGTIA AL
- F FF FL S F § * EATITI KTITWG * H Y
- F F F F CH S P K KLUL K S H GDSTT
61 - CTAAAATTAATTTTACACATTAGGGCTCTTCCATATAGGCAGCTCTCCCTAGCATTATTC - 120

-L XK L I L H I R A L P Y R QL 8 L A L F
- * N * F Y TULGULVF HTI G S S P * H Y §
- K I N FTH* G S S I * an AL P S I I H

121 - ACTGTACCCTCGATCGTACTCCGCGTGGCCTCGATGAAAATGTGGTGGCTCTTTCAAGTC - 180
-T v P §S§ I VL, R VA S M XK MWWULF Q V
- L Y P RS Y S A W PR ®* K CG G S F K 5
- ¢ T LDRTUPRGILUDUENDNUVV AL S S P

181 - CTCCCTAATGTTACACATTGATTAAAGATTIGCTATGTGAGATTAAAGTTAACTAAACCTA - 240
-L PNV TH * L K I A M * D * 5 * L N L
- $ L ML HTIUDOM* RULULUCETII KUV VN * TY
- pP* C Y TUL I KD CVY V RULIKULTIE KUPT

241 - CTTGTGCTGTTTAGTTACGAGAATTCATTCTGCACAAGAGTAGACTATGTATCGTARACG - 300
-L v L F $ Y ENSF CTURVUD Y V § * T
- L ¢CCL VTRTIMHSAUOQE* TMY R KR
- Cc AV * L REF I L HKXK S RULU CTIVNOCGC

301 - GAATTGCGAAAACGTTTACATAGCCCATCTGCCTTGTGTGGTCATCATGAGTGTTTATGC - 360
-EL R KURULH S P S ALCGUHUHET CTLOZCC
- NCENV Y I A HL P CV V I M S V Y A
- I A K TPF T * P I C L V W S S * V F M P

361 - CTGAGTTGAATCAGCAGAAGCTCCACTCATGGAATTTTGAAGTTGTCTGGAGAAATCATC - 420
-L § *I 8 R S S THGI UL KL S G E I 1
- *V E S A EAPILMETF* S CL E K S S8
- E L NQQ KL HSWDNT FEUVV WU RNH P

421 - CATGTCAGCCGCAGGAAGRAGAGTCACAGIGGGCTGCTITCTTTTGTCTCTGCGGCAAAGG - 480
-H VvV S RR KK S H S GLUL LUL S LR QR
- M S A AGRRUVYV TV G C¢CFFCULCGIZK G
- C QP OEEES QWA AU AS F V S A A K A

481 - CTGAGCTTCATCAGTCTTTTTCTTITTGTCCTTTTTAGGCTCTGTTGGTGECAATGTTTT - 540
-L 8§ F I s L F L F VLUJFRULTUGCUWWTETCTF
- * A 8§ 8V F F FL S F LGSV GG UN V L
- EL HOQSF S F CPVF * A L LV G MTF C

541 - GTATGCGTCAATGTGCTTGTTCAGCAGTATGACGTTGTCTTTGAATTGTGGATCTTTGTC - 600
-V CVNVL V QQ YDV UV F ETULUWTIT F V
- YA SMCLF S SMTUL S L NCG G S UL S
- M RQCACS AVY * R CL * I V DUL CH

601 - ATCCAATTTAATGGCTCCATGATAAGTCAGCCATGTTCCCGAAGGTGTGACTTCCATGCC - 660
-I Q F NGS MTI S QPTG CSURU®RTCTDTFHA
- S NL M AP * * V S HVPETG GV VTSM?P
- P I * WL HD X S A MTFUP I XV * L P C Q

661 - AATGCGTGACATTCCAAAGAATGCAGAGGCACTTGGAGCAAATTGTGCAATTTGCGGCCA - 720
-N A * H S KECURGTUW S KL CNULT RSP
- M R DI P KN A AEA AWATILGA AU NT GCGA ATIOGCSGQ
- ¢cC vV T FQRMUOQQTRUHTLEUGQTIUVQQTF A AN

721 - ATGTTTGTAATCAGTTCCTTGTCTGATTAGGTCTTGGTCCCCGAAATTTCCTTGGGTTTG - 780
-M F V I § S L §D * VL VUPETIZSTULG G L
- ¢L * 8 VP CLTIU RS SWS SZPI KT FUZPUWUVC
- v ¢NOQF L V * L G LGP RUNT FULTGT F UV

781 - TTCTGGACCACGTCTCCCAAATGCTTGAGTGACGTTGTACTGTTTTGTGGCAGTACGTTT - 840
-F W TTSP K CL S DV VLV F CGSTTF
- § GG PRL PN AWM®*X UV TUL Y CUF VA VR F
- L DHYV S QMULE™*RCTUVILWOQY V F
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841 - TTGGCGAGGCTTTTTAGATGCCTCAGCAGCAGATTTCTTAGTGACAGTTTGGCCTTGTTG - 900
-L ARL FRCL S SRV FUL S D SL AL L
- W R G F LD ASAADT FUL VT VWUPTCLC
- G EAF *MPQOQQTI S * *Q F GUL V V
901 - TTGTTGGCCTTTACCAGAAACTTTGCTCTCAAGCTGGTTCAATCTGTCTAGCAGCAATAG - 960
-L L A FT®RNU FALI KLUV Q 8 VvV *» Q @ *
- CW&PULPETULUL S S WP FNTILS S S N S
- vVGL Y Q KL CS QAGSTICLAA ATINA-A
961 - CGCGAGGGCAGTTTCACCACCTCCGCTAGCCATTCGAGCAGGAGAATTTCCCCTACTGCT - 1020
-R E G S F T TS A S H S S RURTI S P T A
- ARAV S PP PLATIU RA AGTETFUPTULILL
- R G Q FHHLUR®*PT FEU QT ENTFU®PYCC
1021 - GCCAGGAGTTGAATTTCTTGAATTACCGCGACTACGTGATGAGGAGCGAGAAGAGGCTTG - 1080
-A RS * I §8 * I T A TT * * G A R R G L
- P GV EF L ELPRUL RUDETETZ RTETEA A *
- Q EL NF L NYRUDY VMU RS EIZ KT RTIULD
1081 - ACTGCCGCCTCTGCTTCCCTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTCAGCAAG - 1140
-T ARS8 A S L CV E AVFWQCTC S L R K
- L P PLL P S A * KP F GNUV V P * G S
- ¢ RLCFUPULU RU®RSILILAMTIELTFTILTETEV
1141 - TTGTAGCACGGTGGCAGCATTGTTATTAGGATTGCGGGTGCCAATGTGGTCTTTGGGTGT - 1200
-L *»H 6 6 5§ I VvIRTIAGA AINUVV F G C
- ¢s TVAATLULULTGT LU RV PMMWS L G V
- VARWOQHTCY *DOCGTCOQOCGULWUV Y
1201 - ATTCAAGGCTCCCTCAGTTGCAACCCATACGATGCCTTCTTTGTTAGCGCCGTAGGGAAG - 1260
-I @ G 8 L §C NP YD ATFV FV S A V G K
- F KA P S VATHTMMZPS S UL L A P * G 8
- S RL PQLOQ P I RCULULTCT*URU RTZ RTEV
1261 - TGAAGCTTCTGGGCCAGTTCCTAGGTAATAGAAGTACCATCTGGGCGCTGAGCTCTTTCAT - 1320
-* S F WA S S * VI EV?P S CAZETLTFH
- EA S GP VPR * *x K YHULGUL S S8 F I
- KL LG Q F L GNIRSTTIWG * A L S F
1321 - TTTGCCGTCACCACCACGAACTCGTCGGGTAGCTCTTCGGTAGTAGCCAATTTGGTCATC - 1380
-F AV TTTD NS 8 G S S8 S V VA NULV I
- L P S PPRTI R RV ALIZ RM®* * P I W S §
- C RHHHETLUVG* L F G S S QF G H L
1381 - TGGACCACTATTGGTGTTGATTGGAACGCCCTGGCCTCGAGGGAATCTAAGTTCCTCCTT - 1440
-W T TTI G VD WINATLA BASTZ RETSI KT FTLL
- G PL LV LIGTU®PWPU RGN NTU LSS S L
- D HY WOC®*LERU®PGTLTETGTI™* YV P P C
1441 - GCCATGCTGAGTGAGAGCTGTGAACCAAGACGCAGTATTATTGCGTAAACCTTGGGGTCE - 1500
-AML S E S CEUPURU RUSTITIGT™*TTUL G S8
- P C*¥ VRAVNOQDA AVUILULTGTE KU PUWG R
- HAE* EL * T KT QY Y WVINULGUV G
1501 - GCGCTGTTTTGGCCTTGCCCCATTGCGTCCTCCATTCTGGTTATTGTCAGTTGRAATCTGT - 1560
-A L FW P CUPTI ASSTIIL VIV S * I C
- R CFGULAUPTU LT RUPUPTF FWILTILS VE SV
- A VL ALPHTCVYULHSGGYCOQULNIULW
1561 - GGGTCCACCAAATGTAATGCGGGGGGCACTACGTTGGTTTGATTGGGGTCCATTATCAGA - 1620
-6 8§ T KCWNA AGGTTTULUV™* L G S I I R
- G PPNV MU RGALU RMWTEFDWGU?PTUL S D
- VHQM* CG G H Y V GL I GV HVY QT
1621 - CATTTTAATTTGTTCGTTTATTTAAAACAACAAGTACGTCTCTAAATGCAGCAGTTTGGT - 1680
-H F NL F VYL KOQQVU RUL * M Q Q F G
-1 LI Cs F I * NNJI KUYV S KT CS S L V
- F * FP VRLTFI KTTS ST S L NI AA AUV W *

FIG. 12 Con't



U.S. Patent Sep. 11,2007  Sheet 57 of 94 US 7,267,942 B2

1681 - GACCTTCATGAAGGTACCAACACCTAGCTATAAGCGCACCACCAGCTGGATCTTGACAGT - 1740
-bL HEGTWUNTM®*TIL *A HHOQLDTULTD S
- T FM XV PT®PSY XKRTTSWIL TV
- P 8§ *RY Q HULATISAUPUP AG S * QL

1741 - TGATAGTAACATTAGGTGTGCATGTTTGAACCATAGTGTGCCATCTATGAAAAGGTAAAA - 1800
- * * H ¥V CM F E P * C A I Y E K V K
- bDbs§s NIRRT CACLNUBHSUV?PSMI KT R * N
- I VvV TL GGV HV *»TTI VCHTILT®* KGI KT

1801 - CCTTTCCTAGAGCACAAAGCCAAGCAGTGCTATARGTATTACCCCTAGTGTTGTACCTTA - 1860
-P F L EHKAIZ KUGQCY K Y Y P * CCT L
- L 8§ * s T K P S s al s I TUPJSV VP Y
- F PRAQS QAVL * VL PULVULVYULT

1861 - CAAGGATCTTCAAGCACATGAGGTTTATTAGATGCACAGCGCTGTACTACAGTGCATATG - 1920
-0 6 S 8 85 T* GLULDA AGQU RT CTTV H M
- KDL QAUHEUVY * M HS A VILOQTCTIC
- R I F XK HM®RUV FTIU®RTCTA ALY Y S A Y A

1821 - CAACTGCATAGAGAAATACAAGTCAAAACAATGAGAAGTTTCATGTTCGTTTAGACTTTG - 1980
-¢Q L EHERETIQUVE XKTMU RS FMTFUVY * T L
- NCIEIKY K S KQ * EV S C S8 F R L W
- T A * R NT S Q NNEI KT FH VRULDF G

1981 - GTACAAGGTTCTTCTAGATCCTGGATTTCGAGTGAAAACCAAAATATAATAAGCATTATT - 2040
-V Q G § S R S WIS S EWNOQNTITIUS S I I
- ¥ K VL L DP G F RV KTIKTI* * a L L
- T R F F * I L DF E * K P K Y N KH Y *

2041 - AAARACAAGGAATAGCAGAAAGGCTAAAARGCACAAATAGAAGTCAATTAAAGTCAGCTCA - 2100
-K T R N S§ R K A K KH K * K S I K V § &
- K Q G I A ERTU LI KSTNDNU RS QLK * A H
- N XK E * Q K G * KA QI EV N * s E L I

2101 - TTCATTCTGTCTTTCTCTTAATGGTGAAGCAAAGTATTAAARATACTAGAGCAGCAACAA - 2160
-F I L S F 8 * W * & K VL K IULEUOQTUGQ Q
- 8§ F CL SLNUGEIR BDI KT Y * XY * € s NN
- H S VvV FL LMV KO S I KINTU R AR RATM

2161 - TGAGARAAAGTGGCGAGTAGAGCTCTTGTTGAACCTCCTCTTGTCTGATGAAAAGTTTITG - 2220
-*E K VA SRALUVETZPZPILUV * ¥ K V L
- E K XK WR V ETLTULULIUNULTULTULSTUDTETZKTF W
- R K 8 GE * S8 S C * T 5 s CLMTEKSGSTFG

2221 - GTGAAACTGATCTTIGCACGCAGCTGATAGGTATGTCCAGTACCGTCAGCACAAGCAARAG - 2280
-VKLTITULHAATDT RYVEVYURIOQIHK Q K
- *N* 8 CTOQULTIGMS STV ST S K S
- E T DL AU RS * * V CRV P S 2 Q0 A K A

2281 - CAAAGTGTGTGCTAGTGCAAGTTAGTGCAAATTTATTGTCAGCAACAGGGTGAAATGGTG - 2340
-Q s vV Cc *¥ ¢ KLV QI VY COQQETGTEMZVY
- Kv CcCA S AS ¥ CKF IV S KU RV KW *
- K VL VQV S ANILTILGSH AR RGSG* N G E

2341 - AATTGCCCTCGTATGTTCCTGATGGGCAAGGTTCTTTTAGTAGTACAGTCGTACCTCTAA - 2400
-N CPRMF FLMGI KV ILUIL VUV QS Y L *
- I AL vV CS8 * WAUZRTFTF* * Y S R T S N
- L PSS YV PDGOQG S F S STV VP TUL T

2401 - CACACTCCTGATAGTGATATAGCTCGCAAGATGTARATACAATCAATGTCAGGAAGACAR - 2460
-H T P D S DIARIKMZT* I Q0 S M S G R E
- TLLTIUVTIO*LATRTE ECI KYNDNZOQOGCOQTETEN
- H S * *» » Y § 8 QD VUNTTINUVZ RIE KT ERTI

2461 - TAATTTTCATGTTCGTTTTATGGATAATCTAACTCCATAGGTTCTTCATCATCTAACTCC - 2520
-* F S8 €CS F Y G * 8 N S I G S S S 8 N S
- N FHVURPFMDNILTU®P* VvV L HHTILTTP
- I FM F VL WTI I * L HRU FVF I I *~ L R
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2521 - GAATAATTCTTCTTAGTTAGAGGCTTAAATAATTGTCTCACTATTGAACTTATTATAACG - 2580
-E * F F L VRGLUNDNOCLTTIUZEUZLTITIT
- NN S § * L EA * I I V 5 1L L NIL L * R
- I I LL S * RUL K * L S HY * T Y Y NV

2581 - TCAAGATTCCAAATAGCAATCCTGAAAGTCCTCATAATGATAATCAATATCTCTGCTATT - 2640
-8 R F Q I A I L K VL IMTITIWUNTIZSATI
- Q Ds K* Qg s *» KSsS S§ *» *» * g I § L L L
- K I P NS NP ESPHWNUDUNOGQYULCYTC

2641 - GTAACCTGGAAGTCAACAAGATGAAACATCTGTTGTCACTTACTGTACTAGCAAAGCAAT - 2700
-V T W K S TR * N I C CHULUL VY * Q 8 N
- *P G S Q QD ETSVVTYTCTS UK OATI
- N L EV N KMXHULUL S L T VL A KOQ Y

2701 - ATTGTCGTTGCTACCGGCGTGGTCTGTATTTAATTTATAGTTTCCAATACGGTAGCGGTT - 2760
-1 vv A TGV YV CTI=* F I VS NTV AV
- L $ L L PA WSV F NTZLO®* F P I R * R L
- C R C Y RRGUL Y LI VY S F QY G 8 G C

2761 - GTATGCAGCAAAACCTGAATCAGTGCCTACACGCTGCGACGCTCCTAATTTGTAATAAGA - “2820
-v C S KT ** I §8 A YTV LU R RS * F V I R
- YA A K PES VPTIRTCDO AZPNTIL * * E
- M Q Q NL N Q CL HAA ATULULTICNIK K

2821 - AAGCGTTCGTGATGTAGCCACAGTGATCTCTTTTGGCAGGTCCTTAATGTCACAGCGCCC - 2880
-K RS * ¢ S HSDILUPFPWOQ VL NV TA P
- 8V RDV ATV IS F GRS UL M S Q R P
- A F VM * P Q * § L L A GUP * CH S A L

2881 - TAGGGAGTGTCCGGCCATTCGCAAGTGACCACGAATGATCACAGCACCAATGACAAGTTC - 2940
-* G VS GHS QVTTNUDUHSTNUD K F
- RECPATIW RIKM®*YPI RMTITA AU PMT S 8
- G § VRPFASDHE * S Q HQ * @ V H

2941 - ACTTTCCATGAGCGGTCTGGTCACAATTGTCCCCCGGAGAGGCACATTGAGAAGAATGTT - 3000
-T FHEIRSGHNUZGCZPUPEUZRUHTIUETI KNV
- L §8 M S8 G LV TTIUVZPRIRGTTULUZ RI RMTF
- F P *A VW S5 QL S P GE AUHTS*ETET CTL

3001 - TGTTTCTGGGTTGAATGACCACATTGAGCGGGTACGAGCAAACAGCCTGARGGAAGCAAC - 3060
-C FWVE®* P H* A GT S K OQZPETGS SN
- vV8 6L NDMHTIETZ RVIZRU ANZSTLIE KTEHZ AT
- F L G* M TTULS G Y EQTA AT™* R K QR

3061 - GAAGTAGCTAAGCCACATCAAGCCTACAATACAAGCCATTGCAATCGCAATCCCGCCACT - 3120
-E VA K PH QA YNTS HCNZ RINP A 8
- K *L 8§ HI KPTI QA aATIOAIATIUZPTZPV
- S 8 *A TS §L Q YK PL Q S Q S R Q 5§

3121 - CACCCAATTAATTCTGTAGACAACAGCAAGCACAAAACAAGCAAGTGTTACTGGCCACAA - 3180
-H P I NSV DUNSKUHTZ KTSIE KT CY WP Q
- T QL I L * T T AJSTI KQAS VT GH K
- P N * F CRQQQAQNUIEKUOQUVILTLATTR R

3181 - GAGCCAGAGGAAAACAAGCTTTATTATGTACAAAAACCTGTTCCGATTAGAATAGGCAAR - 3240
-E P E ENKIL Y YV Q KPVPIRTIGEK
- S QR KT8 F I MY KDNULVPRTULTE* AN
- ARG KQALILTCTI KTT CSD * N R Q I

3241 - TTGTAGTAACATAATCCAGGCTAGGAATAGGAAACCTATTACTAGGTTCCATTGTTCCAC - 3300
-L * * HN P G * E * ET Y Y * V P L F Q
- ¢ s NI I Q2 RNUZ RIEKUPTITU RTFIHT CSR
- vvT* 8§ RUILGTIGNIULULTULG STI VUP G

3301 - GAGTTGTTTAAGCTCCTCAACGGTAATAGTACCGTTGTCTGCCATGATAAGCAATGTTAR - 3360
-EL F XKLL NUGNJSTUV YV CUHTUDIEKOQ C *
- § CL 8§ 8 S TV IVPULS2AMTISINUV K
- v v * AP QR * * Y RCULUP * * A ML K
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3361 - AGTTCCAAACAGAATAATAATAATAGTTAGTTCGTTTAGACCAGAAGATCAGGAACTCCT - 3420
-5 8§ K Q NN NN S * F V * T RR S G T P
- VPNURITITITIV S S F RUPEUDUGQTETLTL
- F Q TE * * *» + I, V RL DQ K I RUNSTF

3421 - TCAGAAGAGTTCAGATTTTTAACACGCGAGTAGACGTAAACCGTTGGTTTTACTAAACTC - 3480
-S EEFRVPFLTRETS*T * T V G F T XK L
- Q K s§S S DVF * HA S RU RIEKUPULUVIL L N S
- R RV Q I F NT®RV D VNI RWPFY * T H

3481 - ACGTTAACAATATTGCAGCAGTACGCACACAATCGRAGCGCAGTAAGGATGGCTAGTGTG - 3540
-T L T I L Q Q YA HNUZRS AUV RMAS V
- R * QY C S§ S THTTIUEWA AUOQ* G W L Vv =
- VNDNTAA AUV RTOQS KU RS K DG * C D

3541 - ACTAGCAAGAATACCACGAAAGCAAGAAAAAGAAGTACGCTATTAACTATTAACGTACCT - 3600
-T § KN TTZ KA ARI KU RS TULULTTINUV P
- L AR I PRI KUOQEIKEVURY * L L T Y L
- * Q E Y HE S K KK K Y A I NY * R TC

3601 - GTTTCTTCCGARACGAATGAGTACATAAGTTCGTACTCACTTTCTTGTGCTTACAAAGGC - 3560
-V S S ETNE Y I S S Y S L S COBA Y K ¢
- F L P KRMST* V RTUHT FTULUVULTIKA
- F FRNEO®* VHI KV F VLTV FIULT CILOQT RH

3661 - ACGCTAGTAGTCGTCGTCGGCTCATCATAAATTGGATCCATTGCTGGATTAGCAACTCCT - 3720
-T L vyv VvV 6 5. 8§ * I 685 I A GULA AT P
- R * * § 5 § ANHHKULUDUPULTULUD* Q L L
- A°S 5§ RRRUIL I I NWTUIHUCMWTI S N S *

3721 - GAAGAGCCGTCGATTGTGTGTATTTGCACATTCGGTGGGTCTTTAACAAGCTTGTTAAAG - 3780
-E E P S I V C I CTT FOGG S UL TS TL L X
- K S RRULCV FAHSVGUL * QA C * R
- R A VDCV Y LUHTITZ RUWVYVFNIKIULUV KD

3781 - ATGAAGAATGTAGCATTTTCAATACCAGTGTCTGTAGTAATTTGTGTAGACTCAAGCTGE - 3840
-M K N VAF S I PV SV VI CVD S S W
- *RM*HVF QY Q CL * * F V * T Q A G
- E ECS I FNTS SV CSU NULTGCR RTULIEKTLYV

3841 - TAGTARACTTCGGTGAAATAGCCATGTACAACGACATAGTCTTTAACACCTGAGTGCCTA - 3900
-* * T sSs VvV K * P CTTT* 8L T PZECL
- 8§ KL R * NS HV QURUHS L * HUIL 8 A Y
- VN F GEIA AMYNDTIUVF FNT * V P I

3901 - TCCTCAGAATAACCACCAATTTGGTAGTCTTCTTTGAGTTTTGGTGTTGAAATGCCCTCA - 3960
-8 8§ E * PP I W=* S S L S F GV EWMTUP 8§
- P QNUNUHOQF G §L L * VL VL KCTR RH
- LRITTWNULUVVFFETFUWTCS®* N AVT

3961 - CCTTCAGTAACGACAATTGTATCTGTGACACTGTTATATGGTATACAGTAGTCATAGTTA - 4020
-P S VTTIUVSVTULILYZGEGTIOQ * § * L
- L g * R QL YL * HCVYMV Y S S H S Y
- F S NDWNUCTIOCDTUVTIWYTUVVTI VM

4021 - TGTGTGTGCCAGCAARACAAAGTAGTTGGCATCATAAAGTAATGGGTTCTTCCATTTGCAC - 4080
~-C VvV CQQT K®*1LAS * S NGV FULDTLH
- VCA S K QS S WHUHI KV VMG SUWTIOCT
- C VPANI KV VYV GITIIZ KS®*WUVUILGEGFATL

4081 - TTCCAACAAAGCCAACATCTCATAATAATTCTACATGCGTTGATGCATTGTAGAAAATAT - 4140
~-F Q Qs ¢ HL I I I L HATULMMUEETCECT ERIEKY
- S N KAUNTIS * * F Y MU RO™*CTIVETNTI
- P T K P TS HNUNS T OCVDATL * K I Y

4141 - ATCAAGGCATAGAGGTACAAAAATTGCGCCTCCTTACCTGCAGCGACAAGCAAAAGATGT - 4200
-I KA *R Y KNCASTILUZPAA AT SI KT RC
- S RHRGTI KTIW APUPVYULQRUOQA ATIZKT DUV
- Q G I EV Q KL RL L TOCSUDI KOQIE K M *
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4201 - GAATAGATGGTAACAAATAGCAGCAGTAAATTGCAAATGAACTGGAAGCCCTTATAAAGE - 4260
-E * M VT N S § § K L 0 M N WIXUPTUL * R
- N R W * 0T A AV NJU CTZEKT®™*TG S P VY K G
- I DG NI K * 0 Q * I A NTZETULTEUR BATLTITZKG

4261 - GCTAGCTGCCATCTTTTATTGAGCGCAATTATTTTGGTAGCGCTCTGAARAACAGCAAGA - 4320
-A S CHL L UL SATTITULVATLT®*I KTA AR
- L AAIFY *AQULT FPWS*RSETZKTGQTGOQE
- * L P S F I ERNYVYTFGSATLTIEKUNS K K

4321 - AATGCAACGCCAATAACAAGCCATCCGAAAGGGAGTGAGGCTTGTAGCGGTATCGTTGCT - 4380
-N A TP I TS HP K GSEATG CSGTI UV A
- M QR Q * QA I RIKUG GV RTLUVA AVYSTL L
- C N ANUNI KU PSETRTET®*OGTL *RVYT ROZCSOCC

4381 - GTAGCATGAACAGTACTTGCAGGAGAAGCATTGTCAATTTTTACTGGCTGTGCAGTAATT - 4440
-V A * TV LAGTEA AWTLTSTIT FTGT CH AU VI
- *H EQ YL QEZ KU HT COQTPFTULTLA AUVOQ * [
- S M NS T CRU RSTIVDNTFUVYWTILCS N *

4441 - GATCCAAGAGTAAAAAATCTCATAAACAAATCCATAAGTTCGTTTATGTGTAATGTAATT - 4500
-D PRV KNTLTINTZEKT STISST FMTCNUVTI
- I Q E * K I 8 * T NUJP*VRTUILCUVM™* F
- S8 XK S K K S HKOQTIUHZ KT FEFUVYV * ¢ N L

4501 - TGACACCCTTGAGAACTGGCTCAGAGTCATCCTCATCAAACTTGCAGCAAGAACCACAAG - 4560
-* HP * EL A Q S HPHO QTG CS STZ KT NEH K
- DTULENUWTULI RVYTIULTIZ KTULA AA® AT RTTR
- TPLRTGSESS SSSNTLUG QU QTETPOQ E

4561 - AGCATGCACCCTTGAGGCAACTGCAACAACTAGTCATGCAACAAAGCAAGATTGTAACCA - 4620
-S M HP * GN CNJUD N * S CNJI KGB BT RTEL* p
- ACTULEH BABTA ATTSHATTI KGOQOQTDCN H
- HA PLROQL Q 0LV MOQOQSTI KTIUVTM

4621 - TGACGATGGCAATTAGTCCAGCAATGAAGCCGAGCCAAACATACCAAGGCCATTTAATAT - 4680
-* R W QL V Q Q * S RAKTHTTI KA ATI *+ Y
- DDGN* S S NZEA AWETPUNTITPRTUPTFUNTI
- T M A I S PAME KT PSOQOQTTYOQOGUHTLTI Y

4681 - ATTGCTCATATTTTCCCAATTCTTGAAGGTCAATGAGTGATTCATTTAAATTTTTAGCCA - 4740
-I AHIVFPIULETGT QS®*VIUHTLINTF * R
- L L I F S QFVLKVDNTET *TFTIT*TITFZE D
- ¢S YF PN S * R S M SDS ST FIE KT FTLA AT

4741 - CCTCATTGAGGCGGTCAATTTCTTTTTGAATGTTGACGACAGAAGCGTTAATGCCTGARA - 4800
-PH* GG QFLFETC CT*T RO QT KT ERT™®*C CL K
- LI EAVVYNTFTFTULUNVUDTUDTZ RTSVYVUHNGELEZ* N
- S LRRSISF *MILTTTET BATLHMTEPTE M

4801 - TGTCGCCAAGATCAACATCTGGTGATGTATGATTTTTGAAGTACTTGTCCAGCTCTTCTT - 4860
-CRQDOQHULVMYDTF* S TCZPATL L
- VA KTIVNTIWS®*CMTITFETVTULVOQTLTFF
- 8 PR ST S GDV * FLKJVYTULSS S S L

4861 - TGAATGAGTCAAGCTCAGGTTGCAGAGGATCATAAACTGTGTTGTTAATGATGCCAATAA - 4920
-* M S QA QV AEDUHI KTLTC CGC* * ¢ g =*
- E* YV KLRILUG QTR RTITINTZGECVYVV NTDUG ATNN
- NE S S S GCRGS * TV UL LMMZPTIT

4921 - CGACATCACAATTTCCTGAGACAAATGTATTGTCTGTAGTAATTATTTGTGCAGAAAAGA - 4980
-RHHNTFULROQMYOC CTL* * L FVE KR
- DI TTIS*DIEKTC CTIUVC CSUNUZYTLUWGZ RZKE
- T S QF P ETNUVTILSVVITICGTE KK

4981 - AGTTCCTCTGTGTAATAAACCAAGAAGTGCCATTAAACACAARAACACCTTCACGAGGGA - 5040
-5 8§ 8V * * T K K CH * TQ KHTULHTE G
- VPLCNUI KT PRGSA ATITE KT EHIEKTSNNTTEFTTR E
- FL CVINU QETVT PLINTZEKTTZ PSTZ RG K
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5041 - AGTATGCTTTIGCCTTCATGACAAATTGCTGGCGCTGTGGTGAAGTTCCTCTCCTGGGATG - 5100
-§ ML CL HD KL L ATLW * 8§ 8§ S P GC M
- VCF A FMTWNUGCMW RTCGEVPLUL G W
- Y AL P S * QI A GA UV YV KTFUL S W D G

5101 - GCACATACGTGACATGTAGGAAGACAACACCATGCGGGGCTGCTTGTGGGAAGGACATAA - 5160
-A HT * HV GR QEHA AGTULTULV G R T *
- H I RDM* EDINTMU®RGT CULUWEGH K
- T Y Vv TOCRIE KTTUPCGA AA ATCSGIE KTUDTIR

5161 - GGTGGTAGCCCTTTCCACAARAGTCAACTCTTTTTGATTGTCCAAGAACACACTCAGACA - 5220
-6 6 8 P FHK S QUL F LTIV QEUBHTOGQT
- VV AL § T X VN S P * L 8§ KNTULTR RE
- W =* P F P Q K S TUL PF D CUPRTUHS DI

5221 - TTTTAGTAGCAGCAAGATTAGCAGRAGCCCTGATTTCAGCAGCCCTGATTAGTTGTTGTG - 5280
-F * *» Q Q D * Q K P * F Q Q P * L VvV V V
- F s 8 s K I SRS PUDVF S S PD * L L C
- L VAARTLA AEA AILTISA AATLTIZSU CT¢ CUV

5281 - TTACATAGGTTTGAAGGCTTTGAAGTCTGCCTGTAATTAACCTGTCAATTTGTACCTCCG - 5340
-L HRFEGFEV CL * L TCOQTFV P P
- Y I 6L KAL K SACNT®*PVDNTLTYTLR
- T * Vv R L * 8 L PV IDNULZSTITU CT S a

5341 - CCTCGACTTTATCAAGTCGCGAAAGGATATCATTTAGCACACTTGAAATTGCACCARAAT - 5400
-P R L Y Q VA K G Y HL & H UL K L H Q N
- L DF I KSRIKUDTITIO®*UHT* NTI CTZIK I
- § TL S S RZERTISTFSTULTETIG ATPZ KL

5401 - TAGAGCTAAGTTGTTTAACAAGTGTGTTTAATGCTTGAGCATTCTGGTTAACAACGTCTT - 5460
-* § * V.V ¥ 0V CLMTULETHSG G * Q0 R L
- RAKUILVFNI KO CV *¥ L S I L VDNJINUVL
- E'L 5 CVLTS SV F N ATZ®*O AT FWILTT S C

5461 - GCAGCTTGCCCAATGCAGTTGATGTTGT TGTAAGTGATTCTTGAAT TTGACTAATCGCCT - 5520
-A A CPMOQLMULTUL* VI LETFTDT®*S§S p
- QL AQ C S8 * CCCIE KO®*T FILUNTILTTUNR L
- $ L PNAV DV VYV SD S * I *+ L I A L

5521 - TGTTAAATTGGTTGGCGATTTGTTTTTGGTTCTCATAGAGAACATTTTGGGTAACTCCAA - 5580
-C * I G WP RV F UV F CS HRTETHT FUG * L Q
- VKLV GDULTFULUVILTITZENTITLTG GUNSN
- L NWILATIGCTFWTFS S * RTTFWV VT TP M

5581 - TGCCATTGAACCTATATGCCATTTGCATAGCAAAAGGTATTTGAAGAGCAGCGCCAGCAC - 5640
-CH * T Y MPF A * Q KV F E E Q R Q H
- A1 EUPICHTULUHS KU RYTULI KT STZSH AST
- P L NLYATITUGCTIA AIEKTGTI* RAA- ATZ PA A P

5641 - CAAATGTCCATCCAGCAGTGGCAGTACCACTAACTAGAGCAGCAGTGTAGGCAGCAATCA - 5700
-Q M 5§ I Q Q W QY H * L E Q @ C R Q Q S8
- K CP S S 8§ G S T TN *S S S V G S N H
- N VvVHP AV AV PLTU R AA ATV * A A I I

5701 - TATCATCAGTGAGCAGAGGTGGCAACACTGTAAGTCCATTGAACTTCTGCGCACAAATGA - 5760
-Y HQ * A EVATTUL * V H * T s A H K *
- I I S EQRWOQHOCI KOS TIETLTLTU RTN E
- § 8 V 5 R G GNTUV S PLNTFC A Q M R

5761 - GATCTCTAGCATTAATATCACCTAGGCATTCGCCATATTGCTTCATGAAGCCAGCATCAG - 5820
-D L *H * ¥YHUL G I RUHTIU LATS * g Q H Q
- 18§ 8 I NIT™* AT FATITULTULUHTETH BHTSTI S
- § L AL I S8 PRUHSPYCTFMMTE KT ®PA A S A

5821 - CGAGTGTCACCTTATTAAAGAGCAAGTCCTCAATAAAAGACCTCTTAGTTGGCTTTAGAG - 5880
-R V5 P Y *# R A S P Q * KT S * L A L E
- ECHU LTI X EQV L NI KU RUPTULGSWIL * R
- $§$ VT L L K S K S S I KDULUILVGTFR G
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5881 - GGTCAGGTAATATTTGTGAAAAATTAAAACCACCAAAATATTTCAAAGTTGGGGTTTTGT - 5940
-G Q0 VvV I FV KWNT*NHQWNTISKIULGTFC
- VR * Y L * K I KTTZX I F Q S W G F V
- $ ¢ ¥N I CE KL KPUPIXK Y F KV GV L Y

5941 - ACATTTGTTTGACTTGAGCGAACACTTCACGTGTGTTIGCGATCCTGTTCAGCAGCAATAC - 6000
-T F V * L ERTILUHUV CCDZPUVQ Q Q Y
- HL F DL S EHV FTOC CVATITULTFSZS ST SNT
- I ¢ L T®*AUNTS®RUVULURSTCS AAZATI TP

6001 - CTGAGAGTGCACGATTTAGTTGTGTGCAAAAGCTACCATATTGGAGARGCARATTAGCAC - 6060
-L RVHDIULVV CK S Y HI GEA AN * H
- *E CTTI * L CAZ KA ATTIULETIZKTGQTIS T
- E S ARPF S CV Q KL P Y WUR S KL A H

6061 - ATTCAGTAGAATCTCCGCAGATGTACATATTACAATCTACGGAGGTTTTAGCCATAGARA - 6120
-I ¢ * NL R R CT Y Y NLU RTU RTF F * P *x K
- F S RIS ADVUHTITTIUVYGO GCT P S HTZ RN
- S VES PQMY I LOQSTTEVTILA ATITET

6121 - CAGGCATTACTTCTGTAGTAATGCTAATTGAAAAGTTAGTAGGTATAGCAATGGTGTTAT - 6180
-Q AL L L * * C * L K S * * V * QW C Y
- RHY F C S NAN=* KV § R Y S NGV I
- 6 I T sV VMILTIETZXKTILUVSGTIA AMV VTLIL

6181 - TAGAGTAAGCAATTGAACTATCAGCACCTAAAGACATAGTATAAGCCACAATAGATTTTT - 6240
-* 5 K QL N Y Q HUL KT * Y K &P OQ * I F
- RV SN~ T TI ST *RHS I S HNTZ RTFL
- E * AT EL S A P KDTIV * A TTITDTF W

6241 - GGCTAGTACTACGTAATAAAGAAACTGTATGGTAACTAGCACAAATGCCAGCTCCAATAG - 6300
-G * Y Y VI K KULYGN * HEKTCO QUL Q *
- ASTT®* * RNCMVTSTU NS BGSSNTR
- L VL RN EKETV VW * L AQMTZ PG ATZPTIG

6301 - GAATGTCGCACTCATAAGAAGTGTCGACATGCTCAGCTCCTATAAGACAGCCTGCTTGAG - €360
-EECRTHIKI K CREAOQTLTULS* D STL L EBE
- NV A LIRS VDMULS S Y XTA ATCTL S
- M S HS * EV S TCSAZPTIR Q P A * V

6361 - TCTGGAATACATTGTTTCCAGTAGAATATATGCCCCAAGCTGGTGTGAGTTGATCTGCAT - 6420
-§ G I HCPF Q * NI CATZ KTILUV* VvV DTLH
- LEY I VS S RIVYAPSUWOC CTETLTITZ CHM
- WNTULF PV EYM®RGOA AGTV YV S * § A *

6421 - GAATTGCTGTAGAAACATCAGTGCAGTTAACATCTTGATATAGAACAGCAACTTCAGATG - 6480
-EL L * KHQ CS * HL D1 E QO @ L Q M
- N C CRVNISAVUNTITLTITO®*DNGSINTFTR *
- I A v ETSVQLTS*Y RTUA ATTSTDE

6481 - AAGCATTTGTTCCAGGTGTAATTACACTTACACCCCCAAAAGAGCAAGGTGARATGTCTA - 6540
-KHL F QV * L HLHUPUG QI K S KV KT C L
- 8§ I C8S RCNUYTVY T PI KU RUG AT R * N V =*
- A°F VPGV ITULTU®PZPIEKTETZ GGG GCTETM SN

6541 - ATATTTCAGATGTTTTAGGATCTCGAACGGAATCAGTGAAATCAGAAACATCACGGCCAA - 6600
-1 FQMF * DL EU RN Q * N Q KUHH G Q
- Y FRCFRTISNUGISETIZ RUNTITRA K
- I §DVLGSP RTET SV VKSETSU RUPN

6601 - ATTGTTGAAATGGTTGAAATCTCTTTGAAGAAGGAGTTAACACACCAGTACCAGTGAGTC - 6660
-1 VE M V E I § L KX ETULTH Q Y Q * v
- LL KWUILZX S L * RR S * HT ST § E S
- ¢ *N G * NL FEZEGVNTUZ®PVPUV 8§ p

6661 - CATTAAAATTAAAATTGACACACTGGTTCTTAATAAGGTCAGTGGATAATTTTGGTCCAC - 6720
-H * N * N * HT ¢ § * * 6 0 W I I L V H
- I KI KIDTULUVULNI KTV S G *TF W S T
- L KL KL THWUPFULTIUZ RGSUVYDNTEFSG TP Q
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6721 - ARACCGTGGCCGGTGCATTTAAAAGTTCAAAAGAAAGTACTACAACTCTGTAAGGTTGGT - 6780
-K P WPV HL KUV QK K VL QUL CIK VG
- NR GR CTI *» KF KRI KJYYNSVURIULYV
- T v A GAV F K S S KEJSTTTTUL * G W *

6781 - AGCCAATGCCAGTAGTGGTGTAAAAACCATAATCATTTAATGGCCAATAACAATTAAGAG - 6840
-S Q ¢ Qg * W CU KWNU HNU HILMANNN * E
- ANA S S GGV KTTITITIO®*MWU®PTITTIK 8§
- P M PV VV ¥ K P * 8§ F N G Q * QL R A

6841 - CAGGTGGGGTGCAAGGTTTGCCATCAGGGGAGAAAGGCACATTAGATATGTCTCTCTCAA - 6900
-Q V 6 C KV CHQ GRKAHI* I CL 8 Q
- R WGAURVFAIURUGETU RUHTITRYUV S L K
- G GV QGLPS GEI KGTTULTIDMSTIL 8 K

6901 - AGGGCCTAAGCTTGCCATGTCTAAGATACCTATATTTATAATTATAATTACCAGTTGAAG - 6960
-R A *A CHV * DT Y I YUNVYNUY QUL K
- 6P KL AMS KTIUPTIT FTITITI I TS * 8§
- 6 L S L P CULURYUL YL * L * L P V E V

6961 - TAGCATCAARTGTTCCTAGTATTCCAAGCAAGGACACAACCCATCAAATCATCTGGCAATT - 7020
-*H Q C s *Y S KQGHNUP * N HTUILATI
- § I NV PS5 IPSKUDTTUHTETITIWGTF
- A 8 M F L V F QAU RTUGQPMI KT SSGEUN L

7021 - TATAATTATAATCAGCAATAACACCAGTTTGTCCTGGCGCTATTTGTCTTACATCATCTC - 7080
-Y N Y NQ Q * HQ F VL AULTVFV UL HHL
- I I I I s N NT S L 8 WU R UYL 8§ Y I I S
- *L. » 8 AT TPV CUPGATIT CTLTS S P

7081 - CCTTGACTACAAAAGAATCTGCATAGACATTGGAGAAGCAAAGATCATTCAACTTAGTGG - 7140
-P * L Q KNL HRUHW® RS KDUH S T * W
- L DY XURTIOCTIUDTIGEH AIE KTITIG GQQTL S ¢
- L T T KE S A *TULETZ KU QT RSV FNTILUV A

7141 - CAGAAACGCCATAGCACTTAAAGGTTGAAAAAAATGTTGAGTTGTAGAGCACAGAGTAAT - 7200
-Q K RHS T * RLIKJI KMTLS ST CRU AGDOTS SN
- RN AT AL XK G * K K C * V V ETZHT RV I
- E TP HL KV E KU NV ETUL* S TGE * §

7201 - CAGCAACACAATTAGARATTTTTTTTCTCTCCCATGCATAGACAGAAGGCAATTTAGTAG - 7260
-Q Q HN * K F F F 5 P MHTZ RTU QT KTGTI * =*
- 8 NTTIURNTFT FSULUPO CTIUDTE RT ERTETFS S
- A'TQULETIVFTFUL S HATM®*TETGTU NTILV A

7261 - CATTAAAAACCTCTCCAAAAGGACACAAGTITGTAATATTAGGGAATCTCACAACATCTE - 7320
-H * X P L Q KDTSUL * Y *x @ I § Q H L
- I K NL S KRTOQV CUNTIUZ RTETSTENTIS
- L KT S?P XK GHI KT FVIULGEGNTLTTS P

7321 - CTGAGGGAACAACCCTGAAATTAGAGGTCTGETARAT TCCTTTGTCAATCTCARAGCTCT - 7380
-L R EQ P * N *» R S @ K F L C Q 8 @ s 8
- *G NNUPETIURGTLUVNJ ST FVNTLTIKU ATL
- EGGTTULKULEVW* I PL S I S§ KL L

7381 - TAACAGAGCATTTGAGTTCAGCAAGTGGATTTTGAGAACAATCAACAGCATCTGTGATTE - 7440
-* Q s8I * VvV Q QVDF FENINUGQU QUHTIL * L
- NRAF ETF S KWITULURTTIWNI GSGTITZ CTDC
- T EHUL S S A S GVF * E QST AZSUVTI UV

7441 - TACCATTTTCATCATACTTGAGCATAAATGTAGT TGGCTTTARATAGCCAACAAAATAGG - 7500
-Y HF HHT * A * M *= ILL AL N § Q Q N R
- TI F I I LEUHIU KT CSWIL * I ANIZIKTIG
- P F 8§ S YL S INUVUVGTFI K™*TDPTIK * 1

7501 - CIGCAGCTGACGTGCCCCAAATGTCTTGAGCAGGTGAAAAGGCTGTAAGAATGGCTCTAA - 7560
-L QL T CUP XK CULEUGQVI XU RTUL * EWTIL *
- 8 *RAPDNUVILSR™* KGCI KTINTGS K
- A A DV PQM S * A GEUZ KA AVI RMA ALK
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7561 - AATTTGTAATGTTAATACCAAGAGGCAACTTAAAAATAGGTTTCAAAGTGTTAAAACCAG - 7620
-N L * C * Y Q E A T * K * V 8§ K C * N Q
- I C N VNTI KU RO QLI KU NU RT FIQS VK TR
- F VvV MULTIUPUZRUGNILI KTIGT FI XKV VL KUPE

7621 - AAGGTAGATCACGAACTACATCTATAGGTTGATAGCCCTTATAAACATAGAGAAACCCAT - 7680
-K vV D HETZLHUL=* V D S P Y KHZRTETH
- R * I TN Y I Y RUL I AL TIDNTITZETZKTUPTI
- G R S R TTS I G * * pL * T * R N P 8§

7681 - CTTTATTTTTAAACACAAACTCTCGTAAGTGTTTAAAATTACCTGACTTTTCTGARACAT - 7740
-L Y F * T QTTULV § V * NY L TV FL K H
- F I F KHX UL §$§ * v F KIT* L F * N I
- L F L NTU NS R KT CLI KULUPUDTFSET S

7741 - CAAGCGAAAAGGCATCAGATATGTACTCGAAAGTGCAATTAAATGCATTATCCAATATCA - 7800
-Q A KRHQICTR®RI KT CDN®*MUHEYZ RTI S
- KR K GIURY VL ESATII KT CTITITETYHZE
- § E XK A S DM Y S KV QLN ATLSNTII

7801 - TAGTATGIGTCTGTGTACCCATGGGTTTAGAARCAGCAAAGAAAGGGTTGTCACACAATT - 7860
- ¥ Vs VY P WV * K QO QR KOGOCHTTI
- $MCLCTUHGT FI RNSI KET RUVUVTOQ F
- v¢c¢cv VvV PMGL ETA AT K K EGTL S HN S

7861 - CAAAGTTACATGCTCGTATAACAACATTAGTAGAATTGTTAATAATAATCACCGACTGTG - 7920
-Q S Y ML V * QH * * N ¢ * * * g p T V
- KV T C S Y NINT SR IV NNUNUEHT RTL *
- KL HARTITTULUVETLTZLTITITITTDTCTD

7921 - ACTTGTTGTTCATGGTAGAACCAAAARACCCAACCACGGACAACATTTGATTTCTCTCTGS - 7980
-T ¢ C 8 W *» N Q KPNUHGOQHTUILTISTL W
-~ L VVHGRTI KT NZPTTTDNTIS®*T FTILTCG
- LLFMVET?PZ XKTOQPRTTTFTDTFS V A

7981 - CAGCAAAATAAATACCATCCTTARAAGGTATGACAGGGTTGCCAAACGTATCATTAATAG - 8040
-Q ¢ N K Y HP * KV * 0 G C QT VY D » +*
- § KINTTITULI KU RYUDU RVYVAIZ KT ERMMTIN S
- A K * I P SL KGMTGILU PNV *T1L I V

8041 - TATGARACCCTGTAACATTAGAATAAAATGGAAGAAATAAATCCTGAGTTAAATAAAGAG - 8100
-Y ETL * H * N KMETETINDNTU PTETLTNZKE
- M XKP CDNTIRTIIZ KMWI KU KS®=*TI L S * I K §
- *N PV TLE* NGURUNIK S * V K * R V

8101 - TGTCTGATCTAAAAATTTCATCAGGATAGTAAACCCCCCTCATAGATGAAGTATGTTGAG - Bl60
-¢C L I * KF HQDSS KU PZPS * M K Y V E
- VvV* 8 KN F I RI VNUPUPIHTU RS*S SMTL §
- S DL KTISSG™* * T PTILTIUDTEUVTC* V

8161 - TGTAATTAGGAGCTTGAACATCATCAAAAGTGGTGCACCGGTCAAGGTCACTACCACTAG - 8220
-C N * EL EHUHOI KWOCTG Q G H Y H =*
- VIRSILNTITIIZXKSGAUZPVYEKUVTTT S§
- *L 6GA * T S S KV V HRSGSTZ RS STILUZPTIL YV

8221 - TGAGAGTAAGAAATAATAAGAAAATAAACATGTTCGTTTAGTTGTTAACAAGAATATCAC - 8280
-* E * EI I R K * T C S F §. ¢C =+ Q E Y H
- E S8 XK K * » ENKHVRUILV VDNI KT NTIT
- R VRNUINIKTZ KTINMTPUV * L L TRTI § L

8281 - TTGAAACCACAACTCTGTTGTTTTCTCTAATGATAAGCCTACCTTTTTCCAGAAGAGAAT - 8340
-L X P QL CCU FUL * * * A Y L F P ETZEN
- * NH NS VYV F S NDI KU PTTF F Q K R I
- ETTTULULT F S LM I SLZPTF S§ RU R E *

8341 - AAATCATATCATTGATTTGATTCTCCTTAAGAGACATTACAGCAGTTCCTCTTAATTTAA - 8400
-K 8 YH * F DS P * ETTULOQOQTFTILTIL I *
- NH I I DL I LUL KRUH Y S 8 8§ § *+ F K
- I I s L I * F S LRUDTITH AUVUZ PTLNTLR
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8401 - GAGGAAATTTGCTCATGTCAAAGAGTGAATAGGAAGACAACTGGATAGGATTTGTGTICC - 8460
-E E I ¢ 8§ C Q R V NR K TTG * DL C 8
- R K F AHV KZEH®* I G R QUL DU RTICV P
- G N L L M S K S E * EDNW I G F V F L

8461 - TCCAGAARAATGTAGTTAGCATGCATGGTATAGCCATCAATTTGTTCCTTCGGCTTGCCAA - 8520
-8 R K C S * HA WY S HQF VP S A C Q
- P ENV YV S MHGTIAIUNULT FULURTULAIK
- Q KM +* L A CMV * P S§ I C 8 F GGL P R

8521 - GATAGTTAGCCCCAATTAAAAATGCTTCCGATGATGATGCATTTACATTTGTAACAARAG - B580
-D S *P QL KML PMMMHTILUHETL * Q K
- I v s PN * K CF R * * ¢ I ¥ I C N K S
- *L AP I K NASDUDU DA ATFTU FV T K 2

8581 - CTGTCCACCATGAGAAATGGCCCATAAGCTTGTAAAGGTCAGCATTCCAAGAATGCTCTG - 8640
-L 8 T M R N G P * A C K G Q H S K N A L
- ¢ P P * EMAZHEI KLUV KV S I PRMTLC
- VvV HHEKWP I S L * R S A F QETZCS V

8641 - TTATCTTTACAGCTATAGAACCACCCAGGGCTAGTTTTTGCTTTATAAATCCACACAGAT - 8700
-L §$ L Q L * NH P GUL VUV FAUL * I HTTD
- YL Y $ YRTT T QG ™* FL L Y K S TOQI
- I F T A I E P PR AS P F CUPF I NP H R *

8701 - AAGTGAAAAACCCTTCTTTAGAGTCATTCTCTTTTGTCACATGTTTGGTCCTAGGGTCAT - 8760
-K * K T L L * 8§ H S L L 8 HV W S G H
- 8 E X P F F RV ILUFCHMMTPFUGU?PT RV I
- V X NP S L E S F S8 F VT CUL VL G S5 Y

8761 - ACATATCGCTAATAATAAGGTCCCATTTATTAGCCGTATGTACTGTTGCACAGTCTCCAR - 8820
-T Y R * * *+ G p I Y * P Y V L L H S L Q
- HI A NNIKV P F I S R MY CC TV 8§ N
- I s L I I R S H L L AV C T V A Q 8 P I

8821 - TTAARGTAGAATCTGCGTCGGAGACGAAGTCATTAAGATCTGAATCGACAAGTAGTGTGC - 8880
-L K * N L R PRI RU R S H * DL N R Q Vv v C
- *§ R I CVGDEUVIZ KTIO* I DI XK * C A
- K VE S A S ET K 8 L R S E 8§ T 8 8 VvV p

8881 - CAGTTGGCAACCATTGTCTGAGCACAGCTGTACCTGGTGCAACTCCTTTATCAGAGCCAG - 8940
- L ATTI UV * A QL YL V QUL L Y Q S Q
- 8 W Q PL S EHSCTW®WCNUST FTIUZRA S
- VG NHCL S T AUV PGATU®PTL S E P A

8941 - CACCARAGTGAATAACTCTCATGTTGTAGGGTACAGCTAAAGTAAGTGTATTTAAGTATT - S000
-H Q 8 E * L $ C C RV QL XK * VY L 8§ I
- T KV NN S HUV V G Y S * S K C I * V L
- P K * I TLMUL * ¢ TAUI KV S V F K Y =

9001 - GACACAGTTGAGTATACTTTGCGACATTCATCATTATTCCTTTTGGTATAACAGCATTTT - 9060
-D TV E Y TUL R H S8 S L F L L V = Q H F
- T QL 8§ I L ¢ DI HH Y S F WUYNS I F
- H S * VY FATTT FTI I I PF G I T ATF S

9061 - CACCATAATTCTGAAGGTCACACTTTTCAAGAAGCATTCTTTGCATCTTGTACAAGTTAG - 9120
-H HN S E G HTVF Q E A F F A S C T 8§ *
- T I I L KV TULVF K KU HSULUHTIL V Q V R
- P * F * RS HV F SR S I LCTIULY K UL G

9121 - GCATCGCAACACCTGGTTGCCACGCTTGACTTGCTTGTAGTTTTGGGTAGAAGGTTTCAA - 9180
-A S Q HL VATULUDILULUVV L GRTZ RF Q
- HR NTWUL P RUL TOCUL * F WV EGT FN
- I A TPGCHA AT™*L A CS P F G * KV s T

9181 - CATGTCCATCCTTACACCAAAGCATGAATGAAATTTCAGCATAGTCAATTGTAACCTTGA - 9240
-H V. H P Y T K A * M K F Q H S Q L * p *
- M S I L TP KHE * NF S I VNI CNTULD
- C P S L HQ S M NETI SA * S I VT UL T
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9241 - CCACTTTTGAAATCACTGACARATCTTGTGACTTTATTATCTCGACAAAGTCATCAAGTA - 9300
-P L L K S L TNULUVTULULSZRGQS HOQUV
- HF * NH * Q I L * L Y Y L D K V I K *
- T F EI T D X S CDUV F I I S TZ K S S S8 K
9301 - ARAGATCAATCACAGAACACACACATTTTGATGAACCTGTTTGCGCATCTGTTATGAAGT - 9360
-K D Q S QN THTITULMNULTFAUHTILTL * S
- K I NHRTHTT F* * T CLRTIOCYE V
- R 8 I TEHTHV FDEU®PUVCA SV M K *
9361 - AATTTTTCACTGTGCTGTCCATAGGGATAAAATCCTCTAATTTAAGTGGTGAATCTTGTG - 9420
-NF S L CCP* G * NP L I * V V NTILV
- I FH CAV HRDIEKTITULO®*T FI KW * I L =
- F F TVZL S I GG I XK S5 S NUL S GE S CE
9421 - AGCGCTTGGCTAAGCCTATCATTAAATGAAGACCGCCAAGTTGTCCATGACTGAAATCTC - 9480
- AWUIL S L 8 L NED ROQUV V HD* N L
- AL G* A YH *M KT A KULSMTTETI S
- R L AKUPITIZK™*RUPUPSCUP* L K S8 P
9481 - CATARACGATGTGTTCGAAGGCATAGCCCTCGAGCTTATATCGCTGTATGAATTCATCCA - 9540
-H K R CVERRUHESUPIRAYTIM AUV * I HP
- 1 NDV F EGTIA ALTETLTI S LY ETF I H
- * T M C S KA *P S S L YR CMN S S 1
9541 - TAGCGAGCTCGAGAAAGTCAGTTTCCATTTGTGATCTGGGCTTARAATCCTCTAAGTCTC - 9600
-* RARESQFPVF VI WA *NTPIL S L
- S ELEX VS FHUL * $§$ 6L K I UL * Vv 8
- A S § R K SV sS I CDUILGTULI K S S K S L
9601 - TGCTCTGAGTAAAGTAGGTTTCAGGCAACTGTTGAATAATGCCGTCTACTTTCTTARAGT - 9660
-C S E * S RF QATUVES®*X CRTILTILSZS * §
- AL S KV GFROQLULUNNU AVYVYTFTIL KV
- L *V K *V S§GNGZ C®* I MZPZSTTF L K *
9661 - AGTTAAACTGTGITTTTACTGATTCTCCAATTAATGTGACTCCATTGACGCTAGCTIGTG - 9720
-§$ * TV F L L I L Q L M * I, H * R * 1, V
- VXKL CF Y * F SN * ¢CD S I DA AGZSTILC
- L NCVF TDSUPINUVTZPILTTILZ AT CA
9721 - CTGGTCCCTTTGAAGGTGTTAGACCTTTGACTGAACCTTCTGTTATTAAAACACCATTAC - 9780
-L vVPLIKVULDILS®* L NTULULTILTULTEKTUH HY
- WS L *RC=* TP FUDS* TFOCVY * NTTIT
- G PFEGVRUPILTETZ PSUVIKTTZ PTIL R
9781 - GGGCCTTTCTAAAAAGGTCTACCTGTCCTTCCACTCTACCATCARACAAGACAGTAAGTG - 2840
-G RF * KGL P VL PILVYUHOQTR Q * Vv
- 6 VS K KV YL S F HE S T I K Q D 5 K *
- A F L KR STTCUPSTTULUZPSNIZ KTV S E
9841 - AAGRACAAGCACTCTCAGTAGGTTTCTTGGCAATGTCAGTCATTCTCCAGACACCTATTG - 9500
-K N X H S Q * V 5 WQCQ S L CRTETLL
- R TS TUL SRV FULGNUVSHCATDTY c
- E QAL SV G FLAMS VIV Q T P I V
9901 - TAGATACATGTGCTGGGGCTTCTCTTTTGTAGTCCCAGATTACAGTATTAGCAGCGATAT - 9960
-* I HV UL GLULVFTCSUPU RTULGQY * Q R Y
- RYMCWGF F S F V V PDY SIS S DI
- b TCAaG6AS8S L L * 858 QI TV ULAGBATIS
9961 - CARCACCCAAATTATTGAGTATCTTAATCTCTGGCACTGGTTTAATGTTACGCTTAGCCE - 10020
-Q H P NY * V 8§ * S L ALV * C VY A * p
- NT Q I I E Y L NLWHUWT FDNUVTTLS P
- TP XKLL S I L I 886G TGIULMTULTERTULRA Q
10021 - AAAGCTCAAATGCAACATTAACAGGAAGTGTTGTCTTATTTTCAAAGATCTCCACATCAA - 10080
-XKAQMOQH * Q EV UL S Y F QR S P H 0
- KL K C¢CNIUNU RI KT CCLTITFI KT DTILTHTINSN
- §$ S NATULTGSV VLT FGSZ KTISTS S I
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10081 - TACCATCTACCTTTGTGTAAACAGCATTATTAATGATGGAAACAGGTGCTTCGCCGGCGT - 10140
-Y HL PL CXKOQHY * * W K @ VL R RR
- T I YL CUVNSITIDNUDUGNU RTUCT FH-AGUV
- p S TVFV* TATLTILMMETGA AS P ATC
10141 - GTCCATCAAAGTGTCCTTTATTAACAACATTATAAGCCACATTTTCTAAACTCTGTAACC - 10200
-V H Q $§ VL Y * Q HY X PH F L NS VT
- § I KV 8 F I NNTITI S HTIVF * T L * P
- PSS K CPULULTTUL™* ATV F S KIL CNIL
10201 - TGGTAAATGTATTCCACAGGTTATAAGTATCAAATTGTTTGTAAATCCATAGGCTAAATC - 10260
-W * MY S TG Y KY QI V C X S I G * I
- G K ¢ I P Q VIS I KL F VNP * A K S
- vV NV FHEHRIL*V SN CCUL * I HRTULNUZP
10261 - CAGCAGAAATCATCATATTATATGCATCCAAGTACTGTCGGTACTCATTTGCATGGTGTC - 10320
-0 0K 8 8 Y YMUHP S TV G TUHTULUHGV
- S R NHHTITIOCTIOQV L S VL I CMTUV S
- A E I I I L Y A S K Y CRY S FAWTCL
10321 - TGCAAACAGCACCACCTAAATTGCATCGTGTAATACACGTAGCAGATTTGAGTGGAACAT - 10380
-C K QHEHLUNOCIUV®* Y T * Q I * V E H
- A NS TT *¥ I A S5 CNTU RS SUZ RT FUEWNTI
- © T A PP KL KRV I HVAUDILSG T *
10381 - AATCAATATCCGACACTACTTGTTTGCCATGAGACTCACAAGGACTATCAGAATAGTAAA - 10440
-N QY P TULUL V CHETUHIEKUD Y @Q N S K
- I NI RHHYLFAMZPBRTILT RTTIU RTIUVK
- s I s DTTUCULUPO™* D S Q G L 8 E * * K
10441 - AGAAAGGCAATTGCTTTAAATTAGTAAATGCACTTTTATCGAAAGCTGGAGTGTGGAATG - 10500
-R KA I ALNT* *MHVFYURI KT LTETCGM
- ER QL L * I 8 K CTTU FTIESW S VEC
- K 6 N CF KL VNATLILSIE KA AGUV W N A
10501 - CATGCTTATTCACATACARACTACCACCATCACAGCCTGGTAAGTTCAAGTTTGACAAGA - 10560
-H A Y S HTN Y HHH S LV S 8§ S L TR
- ML I HI QTTTTIT AW®* YV Q V * QD
- ¢ L FTY KUL PP S QP G K F KF DI KT
10561 - CTCTTGTGTCAAACCTACACACAATTGCATTCGCTCGGTAACCGATCAACGTTACAATTCC - 10620
-L L. CQ TYTQULUHWUILGNDIU QU RYN S8
- 88 CVKPTTHNU CTIGWVTTINUVTTI P
- L vs NL HTTIALA AG®*R S T UL Q F 0Q
10621 - AAAACAAACAAACACCATCAGTGAATTTATCGTGATGTGTAGCATAAGAATAGAAGAGTT - 10680
-K T N KH HOQ * I ¥ R DV * HZKNU RTZ RV
- K Q T™NTTIOSETFTI VMTCS STIURTIETET
- N K Q T P S§ V NL S * C VA * E * K S §
10681 - CCTCTATTTTGTAAGCTTTGTCACTACATGGCTGAGCATCGTAGAACTTCCATTCTACTT - 10740
-P L F C KL CH VY MAEUHU RIU RTS I L L
- LY FfFVs§sSFVTTWULS I VETLUDPTF Y F
- S I L * A L S LHG™* A S * NTF H ST 8
10741 - CAGCCTGAGGCACACACTTGATAGCCTTTGGATTTCCAATGTCATGAAGAACTGGARACT - 10800
-Q P EAHT * * PLDVF QCHETETLTET
- 8 L RHTULUDS UL W I S NVMI KIUNWIE KL
- A * G THUILTIATFGT FPMS S * R TGN L
10801 - TATCAGCAAGCAATGCAGACTTCACAACCATGTGTTGTACTTTTCTGCAAGCAGAATTAA - 10860
-¥Y Q QAMOTS S OQPCV VL FCZXKQN *
- I 8§ K Q CRLHNUHVUL Y F S A S RTIN
- S A S NADVFTTITMO¢ CCTT FTULOQA ATETLT
10861 - CCCTCAGTTCATCTCCTATAATAGGGTATTCAACAGACCAATCAACGCCGCTTAACAAAGE - 10920
P S VHL L * * 6 I Q Q TNGQU R A * Qg S
- P Q F I 8 Y NRVFNUZRUPTINATILNIK A
- L s sspPI I GY S TD OS5 TR RTUILT K H
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10921 - ACTCATGGACTGCTARACATCTAGTCATGATAGCATCACAACTAGCCACATGTGCATTTC - 10980
-T H G L L NI * § * * HHN * P H V H F
- L MmDC®*T S Ss HD S I TTJSHMMTCTI S
- S W TAI XUHULVMTIASO QILA ATTCATF P

10981 - CATGTACCTGGCAATGTTGGTCATGGTTACTCTGAAGGTTACCCGTAAAGCCCCACTGCT - 11040
-H VP GNV GHGY S EG Y P * § P T A
- MYL AMUL VMV TULI KUVTIRIE KA AUPTLL
- ¢ T W Q CW 8§ WL L * R L PV K P H C *

11041 - GAACATCAATCATAAATGGGTTATAGACATAGTCAARAACCCACAGAATGATTCCAGCAGG - 11100
-EH QS * M G Y RHS QNUP OQNUD S 8§ R
- N I NH KW VI DIV KTHIRMMTIUPRAG
- T § I I ¥ G L » T * 8§ K P T E * F Q Q A

11101 - CATAAGTATCTGATGAAGTAGAAAAGCAAGTTGCACGTTIGTCACACAGACAACACGTTC - 11160
-H K'Y LM X *» K S KL HV CHTUDNTF
-1 s 1 *»* *# 5 R KA S CTUFVTQQTTTR 8§
- * v S D EV E XK QV AURTULSHU RIGQHUV L

11161 - TTTCAGGTCCAATCTTGACAAAGTACTTCATTGATGTAAGCTCAAAGCCATGCGCCCAAA - 11220
-F Q VQ S * Qg 5 T S L M * A Q S H A P K
- F R 8 NLDI KV L H* C KL KAMU RUPK
- s ¢ P I L T K Y F I DV S S KPP C A QR

11221 - GGACGAACACGACTCTGTCTGACAATCCTTTCAGTGTATCACTGAGCATTTGTACTATCT - 11280
-G RTURUL CLTTIUL S VY H®* A F V L §
- D EHDS YV * QS5 F Q ¢ I TE EUHTULY YL
- T NTTUL § DN NPV F SV S§L 8 I CTTIL

11281 - TAATACGCACTACATTCCAGGGCAAGCCTTTATACATGAGTGGTATAAGATGTTTAAACT - 11340
-* ¥ AL HS RAS UL Y T * VvV V *# D V * T
- NTH Y I PG QAT F I HEMWT Y XKMT FIKL
- I R T TVF Q G K P L Y M S G I RCTULINW

11341 - GGTCACCTGGTGGAGGTTTTGCATTAACTCTGGTGAATTCTGTGTTATTITCAGTGTCAA - 11400
-6 H L VEV L H* L W * I L ¢ Y F Q C Q
- vT wWwWRVFCTIWNUSGETFTCUV I F 5 V N
- S PG GGPFALTIULVUNS VL F S VST

11401 - CATAACCAGTCGGTACAGCTACTAAGTTAACACCTGTAGAAAATCCTAGCTGGAGAGGTA - 11460
-H N Q § VQ L L 8§ * HL * K I L A G E V
- I Ts R Y 8 Y * VvV NTI CRIK S * L E R *
- * PV 6T AT X XKTULTU®PV ENUP S W R G R

11461 - GGTTAGTACCCACAGCATCTCTAGTTGCATGACAGCCCTCTACATCAAAGCCAATCCACG - 11520
-G *Y P Q HUL * L HD S P LHOQ S Q S T
- VvV § T H S I s s ¢ M T AUL Y I KA NP R
- L v TASILVA*¥ QP ST S K P TI H A

11521 - CACGAACGTGACGAATAGCTTCTTCGCGGGTGATAAACATATTAGGGTAACCATTGACTT - 11580
-H E RDE * L L R G * * T Y * G N H * L
- T NV T NS F FA GDI KUHTIUZ RVTTITUDIL
- R T * R I A S S RV INTITULGO®*UPIUL T W

11581 - GGTAATTCATTTTGAAACCCATCATAGAGATGAGTCTACGGTAGGTCATGTCCTTTIGGTA - 11640
-G NS F * NP S * R *¥ VY G R S C P L V
- VI HF ETHHIRDE STV GH VL W Y
- * F 1 L K P IT I EM STLT R * VM S F G M

11641 - TGCCTGGTATGTCAACACATAATCCTTCAGTCTTGAATTTTATATCAACGCTGAGGTGTG - 11700
-¢ LV <CQe HTIIULUOGQS * I L Y QPR * G V
- A WY VNT™* S F 58 L EF Y I NAZEV C
- P GM S THNUPS VLNV FTISTULUZ RTZGCUV

11701 - TAGGTGCCTGTGTAGGATGAAGACCAGTAATGATCTTACTACAGTCCTTAARAAAGTCCAG - 11760
-* VPV * D EDSO Q™* * S Y Y S P * K V Q
- RCLCRMIEKTSDNDLTTUVTULTIE KT KS S
- G ACVG* R PV MIIULULIGQSTUL KSUPV
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11761 - TTACATTTTCTGCTTGTAATGTAGCCACATTGCGACGTGGTATTTCTAGACTTGTAAATT - 11820
-L HF L LV M * P HCDV VUV FLDTL * I
- ¥ I F CL * ¢S HIATWYF * T CIZ KL
- T F $ ACNUVATTILI RUZRGTIUZ SU RIULUVNSTC

11821 - GCAGTTTGTCATAAAGATCTCTATCAGACATTATGCACAAAATGCCAATTTTTGCCCTTG - 11880
-A V CHIKUDULYQTULT CTI KT COGQTFTULTU&PTL
- Q F VI KIS IURUHVYAGQNDNZ RZNTFTCU®PTC
- 5L 8§ * R S L SDZIMUHETZEKMME®PTIT FA ATLV

11881 - TGATAGCCACATTGAAGCGGTTGACATTACAAGAGTGTGCTGTTTCAGTAGTTTGTGTCA - 11940
-* * P H * § G * H Y K S VL F Q * F V =
- DS H I EAVDTITU RVC CTCTFSSTUL CE
- I A TUL K RULTULOGQETGCA AV SV YV CVN

11941 - ATATGACATAGTCATATTCAGAACCCTGTGATGAATCAACAGTCTGCCTAGGCAATCCTA - 12000
-1 * H S H I Q N P VM DNOQO QS SAO™*ATITL
- YDTIVITFRTTILO®** I NSTILTZ RTERTU QS =
- M T * S Y S E P CDETZSTUVCVGNTZP K

12001 - AGATTTTTGAAGCTACAGCGTTCTCTGAATTATAAGGTGAGATARAAACAGCTTTTCTCC - 12060
-R F L KL QR S VDN Y XKV VU R™®*KOQTLF §
- DF * S$Y S VL * I IRT®*DIKITNTS ST F TGS p
- I FEATATFCETLO®*XSGTETIZ KTA ATFTILDQ

12061 - AAGCAGGATTGCGTGTAAGAAATTCTCTTACAACGCCTATTTGAGGTCTGTTGATTGCAG - 12120
-KQDCV* EILILUG QRTILTFTEUVTCS*TL Q
- 8 R I A CK KF S Y NAY L RS VDT CR
- A G LRV RNJUSTULTTZ®PTI * G 1L L I A D

12121 - ATGAAACATCATGTGTAATAACACCTTTGTAGAACATTTTGAAGCATTGAGCTGACTTAT - 12180
-M X HHV * *HL CRTTF * S I ETLTY
- * NI M CN NTT FVEUHT FTEUA WTLTS S * L I
- E TS CcvVI1ITO@®PJL * N IUL KU HT™*ATDTIL S

12181 - CCTTGTGTGCTITTTAGCTTATTGTCATAAACTAAAGCACTCACAGTGTCAACAATTTCAG - 12240
-P C VL LAY CHZ XTLI KU HSG QT COQOQTFOQ
- L VvcCcF* L I VIDNOM®*S ST HGSVDNNTF 8§
- L CAF $L L S * T KA ATULTUV S TTI S A

12241 - CAGGACAACGGCGACAAGTTCCAAGGAACATGTCTGGACCTATTGTTTTCATAAGTCTGC - 12300
-Q DNGDE XKV F QG TOCULUDTLTLTEFS * V C
- R TTA AT S S KEUHVWT Y CF HZ X S8 A
- G Q R RQV PPRNMSG?®PTIUVVFTISTULH

12301 - ACACTGAATTARRATATTCTGGTTCTAGTGTGCCTTTAGTCAGCAATGTGCGGGGGECTG - 12360
-T L N * N I L VL V CL * 8§ A MC CG GG L
- H* I KIFWTF * CATF S Q QCAGCTG W
- T EUL K Y S G 8 8V P LV SN VU RGH-ZG

12361 - GTRATTGAGCAGGATCGCCAATATAGACGTAGTGTTTTGCACGAAGTCTAGCATTGACAA - 12420
-V I EQ DROQYRU RSV LHEUV * H * Q
- * L 8 R I ANTIUDVVF FCTIEKS S SSTITUDN
- N * A G S P I * T * ¢ FARGSTILA ATLTT

12421 - CACTCAAGTCATAATTAGTAGCCATAGACATTTCATCAAAGACTACAATGTCAGCAGTTG - 12480
-H S5 § HN * * P *» R F HQRTULOQT CO QA QL
- T Q V I I 8 S HRUDT FTIIKUDYDNVSSOC
- L K S * L VA IZETIOSSI KTTMS SO AUV V

12481 - TTTCTGGCAATGCATTTACAGTGCAGAAAACATACTGTTCTAGTGTTCGAATTCACTTTGA - 12540
-F LAMHL Q CRI KU HTUVILVTILUNTGETL =
- FWQ CIJY S AENTITLTF* C * I HTF E
- 8§ G N APFPTUV Q KT VY CS S VETFTTULN

12541 - ATTTATCAARAACACTCTACGCGCGCACGCGCAGGTATGATTCTACTACATTTATCTATGG - 12600
-I Y Q NTULRAHA AGQV * F Y Y I Y 1L W
- F I K TLYARTU RTU ERYUDJSTTT FEFTITZY G
- L 8 KHS TR ARUA AGMTITULTLUHTLTSMG
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12601 - GCAAATATTTTAATGCCTTTTCACATAGGGCATCAACAGCTGCATGAGAGCATGCCGTAT - 12660
-A NI L M P F HIGHOQOQULHES MUPY
- QI F*» CL F T ™* GI NS CMURBRA AT CGTRI
- K Y FNAF S HRASTA AAT®™*T EHA AWUVY

12661 - ACACTATGCGAGCAGATGGGTAATAGAGAGCAAGTCCGATGGCAAAATGACTCTTACCAG - 12720
-T L ¢ EQ M GNIREQV RWQNUD S Y Q
- HY A S R WV IE S K S D GIKMTTULTS
- T M R A DG * *» R A S P MAI K T* L L P V

12721 - TACCAGGTGGTCCTTGGAGTGTAGAGTACTTTTGCATGCCGACCTTTTGATAATTTGCAA - 12780
-Y 0 vv>L GV *» S TF A CURPFDNIULQ
- T R WS L ECRV L L HATDILULTITITCN
- P GG PW SV EY F CMUPTT F * * F AT

12781 - CATTGCTAGARAACTCATCTGAGATGTTGAGTGTTGGGTACAAGCCAGTAATTCTCACAT - 12840
- C * KT HUL RC* VL GT S Q * F S H
- I AR KU LI * DV EU CWUV QQASN S H I
- L L ENS S EMULSV GY KPV I L T *

12841 - AGTGCTCTTGTGGCACTAGAGTAGGTGCACTAAGTGGCATTACAGTGTGAGATGTCAACA - 12900
-S$ AL VAL E * VH* V AL QCEMMST
- VL L WH * 8 R CTI KWUHY 8§ VR C QH
- ¢c s ¢ 6 TRV GAL S G I TV * DV NT

12801 - CAAAGTAATCACCAACATTCAACTTGTATGTCGTAGTACCTCTGTACACAACAGCATCAC - 12960
-Q S NHQHS T CMS * Y L CT Q Q H H
- KvI1ITUNTIQLVCRSTS VHNSTIT
- K+ S P T FNILY VVV PL Y TTA A S P

12961 - CATAGTCACCTTTTTCAAAGGTGTACTCTCCAATCTGTACTTTACTATTITTAGTTACAC - 13020
-H 8 HL F QR CTULQ S VL Y Y F * L H
- 1 v TV FF K G VL S NILYPF TTIVF S Y T
- * 88 P F § K VY S PTICTULULU FUL VTR

13021 - GGTAACCAGTAAAGACATAGTTTCTGTTCAATGGCTGGTCTAGGTTTTCCAACCTCCCATG - 13080
-G N Q * R H S F C S MV V *x V F Q P P M
- vVT S KD I VS V Q WMWS RV F S NIL P *
- *P V. X T * F L F NGOGULGT FUPT S EE

13081 - AAAGATGCAATTCTCTGTCAGAGAGTACTTCGCGTACAGTGGCAATACCATATGACAGCT - 13140
-KDAIULTCO QRVILRVYVY QWQYHMTA
- KM O F S VREYFAY S GUNTTI * Q L
- R ¢C N S L S E S TS RTUVATIUPVYTUDS L

13141 - TARATGTTTCCTCAGTGGCTTTGAGCGTTTCTGCTGCGAAAAGCTTCAGTCTCTCAGTAC - 13200
-* M F P Q WL * A F L L R KW AWM®* UV S8 QY
- K CFL S G F ERV FCCEI KU LETSTULST
- N VS S VAL SV S A AIK S L S L 8 VQ

13201 - AAGTGTTGGCAAGTATGTAATCGCCAGCATTAGTCCAATCACATGTTGCTATCGCATTGA - 13260
-K C W Q VCNURQHE * 5 NHMULUL S H *
- 8§V 6 XK YV I ASI S PTITUZUCTCYURTIE
- v.L A SM* S P ALV Q S HV ATIATULK

13261 - AGTCAGTGACATTGTCACTGCCTACACATGTGTTTITTGTATAAACCAAAAACCTGACCAT - 13320
-5 Q *H CH CL HMT CU FTCTINUGQI KUPDH
- v8s8 DI VT AYTU CVF V * T KINTILTI
- S vT&LS$SLPTHUVFUL Y K P KT * P L

13321 - TAGCACATAATGGAARAACTAATGGGAGGCTTATGTGACTTGCAATAATAGCTCATACCTC - 13380
-** HI M EN * WEW AY V TOCNDNS S Y L
- 8 T * W KTWNGRILM™* L A I I A HT S
- A H NG KULMGOGUL CDULOGQ* * L, I P P

13381 - CTAGATACAGTTGTGTCACATCAGTGACATCACAACCTGGGGCATTGCAAACATAGGGAT - 13440
-L DTV V S H Q * HHINIU LG GHTCI XUHTZ RTD
- * I L ¢CHEI SDTITTWSGTIANTIGTI
- R ¥ s CvVv TS VTSQPGATLOQT* G L
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13441 - TAACAGACAACACTAATTTGTGTGATGTTGAAATGACATGGTCATAGCAGCACTTGCAAC - 13500
-%* Q T TL I ¢V MUL K * HGH S S T C N
- NR QH * FV * C * NDMVIOAATULA AT
- T DN TUNTILCDV EMTWS * 0 HUL Q H

13501 - ATAGGAATGGTCTCCTAATACAGGCACCGCAACGAAGTGAAGTCTGTGAATTGCACAATA - 13550
-I 6 MV S * Y RHPRNDNTEUVIE XK SV N CTTI
- * EW S PNTGTA ATI K S=* S L * I A QY
- R NG L L I QA PQRUSE EVT CETLIHNT

13561 - CACAAGCACCTACAGCCTGCAAGACTGTATGTGGTGTGTACATAGCCTCATAAAACTCAG - 13620
-H K HL Q PARTLYVV CT * P HI KTQ
- T 8§ T Y S L QD CMMWOCVHSTIL I KXTULR
- Q A PTA ATCI KTV CGV Y IO AS * NS G

13621 - GTTCCCAGTACCGTGAGGTGTTATCATTAGTTAGCATTACGGAATACATGTCCAACATCT - 13680
-v P STV RCCYH* L AL RNTTCGCZ PTC
- FP PV P * 3V I I S * HY GTI HUV Q H V
- 8§ Q YR EV UL SULV S5 ITETZYMSNMUW

13681 - GGCCAGTAAGCTCATCATGTAACTTTCTAATGTATTGTAAATACAAGTGARAGACATCAG - 13740
-G Q * A HHV T TV F* I VNTZSETZRIH Q
- A 8§ KL I M * L S§DNUVUL * I Q V KTDTI s
- PV 85 8§ S CNV FULMYOCI KT YU K * KT S A

13741 - CATACTCCTGATTAGGATGTTTTGTAAGTGGGTAAGCATCAATAGCCAGTGACACGAACC - 13800
-H T ?P?PD * D VL * V G K EOQ* P VTU RT
- I L L I R M F CI KWV S I NS QQ * HTE P
- Y 8 ¥ L 6 CF VS G * A S I ASDTNTL

13801 - TTTCAATCATAAGTGTACCATCTGTTTTGACAATATCATCGACAAAACAGCCTGCGCCTA - 13860
-F Q S * VvV YHL F * QY HROQNSTULRL
- F NHKCTTIOCTPFDUNITIDI KT ATCA A *
- 8 1 I § V P S8 V L T I 5§ 8§ TUZ X QP OAUPN

13861 - ATATTCTTGATGGATCTGGGTAAGGCAGGTACACGTAATCATCTCCTTGTTTAACTAGCA - 13920
-1 F L MDULGI KA AGT RN HTLILTUV * L A
- Y s * W I WVURUOQVHVY I I STIL FDN * H
- I L b G 8 G * GRYT™*X S S P CULTS I

13921 - TTGTATGCTGTGAGCAAAATTCGTGAGGTCCTTTAGTAAGGTCAGTCTCAGTCCAACATT - 13980
-L Y AV 8§ KI REV L * * G Q 8 Q 8 N I
- ¢ML *A KF VRSP F S KUV SL S PTF
- ¥V CCEOQNJS* G P LV RSV S V Q HF

13981 - TTGCCTCAGACATGAACACATTATTTTGATAATAAAGAACTGCCTTAAAGTTCTTAATGC - 14040
-L P Q T * TH Y FDNI KZETLUZP* S S8 *» ¢
- C L RHEUHTIIULITIEKUNUOCTLI KUV VTILNR-A
- A S DMVNTULTF * * *» R T AL XK PF L ML

14041 - TAGCTACTAAACCTTGAGCCGCATAGTTACTGTTATAGCACACAACGGCATCATCAGAAA - 14100
-* L L NL E P H S Y CY S T QU RUHHOQK
- Y * TUL SR I VTV I AUHNUGTITIT RK
- A T X P * A A * L L L * HT TU A S S E R

14101 - GAATCATCATGGAGAAATGTTTACGCAGGTAAGCGTAAAACTCATCCACGAATTCATGAT - 14160
-E S S W RNV Y A G KU RI XTHU PTZ RTIUHTD
- NH HGEMT FTQV S V KL I HETFMI
- I I M E KCLIRU RT®* A * N S S TN S * 8

14161 - CAACATCCCTATTTCTATAGAGACACTCATAGAGCCTGTGTTGTAGATTGCGGACATACT - 14220
-Q HP Y F Y RDTHU RACVY VDO CGHT
- N I P I 8 I ETUL I EZ PVULO®*TIATUDTITL
- TS L FL * RHS * S L CCU®RTILUZ RTUY L

14221 - TGTCAGCTATCTTATTACCATCAGTTGAAAGAAGTGCATTTACATTGGCTGTAACAGCTT - 14280
-C QL 8 Y Y H QL KEUVHTULUBHEUWIL™* QL
- VS YL I TTI S * K XK CTI VY I GO CNTZ S L
- 8§ A 1 L L P S VEZRSATFTTLA ATVTA A *
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14281 - GACAAATGTTAAAGACACTATTAGCATAAGCAGTTGTAGCATCACCGGATGATGTTCCAC - 14340
-D K C * R H Y * H K QUL * HHRMMT FH
- T NV KDTTI S I S§ S CS8 I TG * C S T
- Q ML K TULUILAM®*AVYV V A S P DDV P P

14341 - CTGGTTTAACATATAGTGAGCCGCCACACATGACCATCTCACTTAATACTTGCGCACACT - 14400
-L v *»H I vsS RHT * P S HUL I L A HT
- W F NI » *» A A T HDHUL T * Y L R T L
- G L T Y S E P P HM TTI S L NTCAH S

14401 - CGTTAGCTAACCTGTAGAAACGGTGTGATAAGTTACAGCAAGTGTTATGTTTGCGAGCAA - 14460
-R *L T CRWNGV I S Y S K CY V CE Q
- vs *» P V E TV *» * VvV T A S V M F A § K
- LANULM®* KR CDIKULQQQV L CL R AR

14461 - GAACAAGAGAGGCCATTATCCTAAGCATGTTAGGCATGGCTCTGTCACATTTTGGATAAT - 14520
-E Q ER P L S *A C* A WILOCIETITLTDN
- N K R GH Y P K HV RUHGS VTV FWITI
- T R EA I I L S M L GMATUL S HF G * 8§

14521 - CCCAACCCATAAGGTGTGGAGTTTCTACATCACTGTAAACAGTTTTTAACATATTATGCC - 14580
-P N P * GV E FLHHTCIKGQV FU LT Y Y A
- P T H K V WS F Y I T V N S F * H I M P
- Q P I R CGV S T SUL * TV F NI L CQ

14581 - AGCCACCGTAAAACTTGCTTGTTCCAATTACCACAGTAGCTCCTCTAGTGGCGGCTATTG - 14640
-8 HR KTCULVF QL P Q * L L * W R L L
- ATV KL ACSNY H S S 8§ 8 8§ G G Y *
- PP * NL LV PITTTV AP LV A A I D

14641 - ACTTCAATAATTTCTGATGAAACTGTCTATTTIGTCATAGTACTACAGATAGAGACACCAG - 14700
-T §§ 1 1 85 D E TV Y L § * Y Y R * R H Q
- L g~ FP L M KL S I CH S TTUDURTUDT S
- F NNV F* *» N CL F VI VL QI ETUPA

14701 - CTACGGTGCGAGCTCTATTCTTTGCACTAATGGCATACTTAAGATTCATTTGAGTTATAG - 14760
-L R C EL Y S L H * WHT* D S F E L =
- ¥ G A S S I L CTNGIUL KTIHUL S Y S
- T vV R AL F F ALMAYLURUPTI * VvV I V

14761 - TAGGGATGACATTACGCTTAGTATACGCGAAAAGTGCATCTTGATCCTCATAACTCATTG - 14820
-* G * HY A * Y TR KV HLDUPHN S L
- R DDITUL S I REI KOCTIULTIULTITH *
- ¢G M TULRU L V Y A K S A S * 8 § * L I E

14821 - AGTCATAATAAAGTCTAGCCTTACCCCATTTATTAAATGGGARACCAGCTGATTTATCCA - 14880
-§ HN KV * P Y P I Y * M GN QUL I Y P
- v I1 I K S8 8 L T P F I KWETS * F I Q
- s * * § L AL P HULULUNGIKUPAUDTUL S R

14881 - GATTGTTAACGATTACTTGGTTGGCATTAATACAGCCACCATCGTAACAATCAAAGTATT - 14940
-D C * R L L G WH* Y S HHIRNNOQ S I
- I v ND Y L V G I NTA ATTI V T I K V F
- L L T I T W UL AL I Q P P S8 * Q S K Y L

14941 - TATCAACAACTTCAACTACGAATAGGAGTTGTCTGATATCACACATTGTTGGCAGATTAT - 15000
-Y¥Y Q ¢ L QL R I GV V * Y HTULUL AUD Y
- I NN F N Y E * EL 8§ DI THTU CWOGQTITI
- s T TS TTNW RS CULTI S HTI VGURUL *

15001 - AACGATAATAGTCATAATCACTGATAGCAGCGTTGCCATCCTGAGCAAAGAAGAAGTGTT - 15060
-N DN S HNH * * Q R CHUPEQRI R S V
- T™1 I v 1 I TDS S V A IL S KZETEVTF
- R #*» *» § * §8 L I A AL P S * A K K K CF

15061 - TTAGTTCAACAGAACTTCCTTCCTTAAAGAAACCTTTAGACACAGCAAAGTCATAAAAGT - 15120
-L VQ Q N FL P *RDNUILM®*YTQQ S H K S
- * P NR T S F L K ETV FRHS KV I K V
- §s § T E L P 8§ L K K P L DT A K S§ * K 8§
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15121 - CTTTATTAAAATTACCGGGTTTGACAGTTTGAAAAGCAACATTGTTTGTTAGTGCAGCTA - 15180
-L Y * N Y RV * Q F E K Q HCUL UL V QL
- F I K I TG F D S L K S UNTI VC * C S5 Y
- L L X L P GL TV * KATULVFV S A AT

15181 - CTGAAAAGCATGTAGTGCGTTTATCTAGCAATAAATTGCCAGAAGCTGCATGCATAGCTG - 15240
-L K s M * C VYL AINZGCUOQI KT LHA A * L
- * K A CSAVFTI *» Q * I A RS CMUH S W
- E K HV VvV RL S S N KL P EAACTIASGQG

15241 - GATCAGCAGCATACACTAAAAGTTCCTTGAAACTGAGACGCGAGCTATGTAAGTTTACAT - 15300
-DQ Q HTLIKV?P*N*DAJ S Y V S L H
- I 8 8 I H * K F L ETETU®RAMOZ=* V ¥ I
- 5 A A Y T K S 8L KL RRETULTCI KV F T S

15301 - CCTGATTATGTACGACTCCTAACTCACGAARATGGTATCCAGTTGAAACAACAAAAGGAA - 15360
-P DY VRUILUL TUHENGTI QUL K Q Q K E
- LI MY DS * L T KMV S S * NN KURN
- *L ¢ T T PN S R KW Y P YV ETT K G T

15361 - CACCATCTACAAATATTTTTCTTACTAGTGGTCCARAACTTGTAGGTGGAAACACAGTAG - 15420
-H HL QI F F L L VVQNIL?*XV ET Qg *
- T I Y K Y F S Y * WS KT CU®RWI KUH S R
- P S TNTI F L T S G P KL V G G NT V E

15421 - AAAATAACACATTAAAGTTTGCACAATGAAGGATACACCTATCATCCAAACAGTTAATAC - 15480
-XK I T H * 8 L HNEGY T Y HPN 88 * Y
- XKk *H I K vV ¢ TMI KDTU®PTITI QTTVNT
- NNTILI K FAQ * R I HL 8 S XK QL I ¢

15481 - AATTGGGATGGTATGTCTGGTCCCAATATTTAAAATAACGGTCGAAGAGACAAAGTCTCT - 15540
-N WD GMS G PUNT * NNGUI RI RUDIK V 8
- I ¢6M VvV CL VPTIF KITVEZETI K S L
- L GW Y VW S QY L K * R S KR Q 8§ L s

15541 - CTTCCGTAAAATCATATTTCAGCAAATCCCACTTAATAAGTGGTTTTGCGAGATCAGCAT - 15600
-L P * NH I S A NPT * * VvV V L R D Q H
- F R XK I I F Q Q I P L N XKW F CUETI S I
- §$ vV K § Y F § K S HL I S GFA AR S A S

15601 - CCATATGGGACTCAGCAGCCAATGCCCTAGTCRAAGTGAGGATGGGCATCAGCAATGAGT - 15660
-P Y G T Q Q PMP * S8 K * G WA S A M S
- H M GG L 8 5 0 CP S QS EDGHOQQ * V
- I WD S AANA ALV KV RMGTI S NE *

15661 - AATATGAATCCACAATAGGAACTCCGCAGCCTGGTGCTACTTGTACGAAATCACCGAAAT - 15720
-NM N P Q * EL R SL VL L VR NUHT RN
- I * I H N RN S AAWOCVYUL Y ETITEI
- Yy E S T 1 G TP Q P G A T CTIK S P K 8

15721 - CGTACCAGTTCCCATTAAGATCCTGATTATCTAATGTCAGTACGCCTACAATGCCTGCAT - 15780
-R T S8 5 H * D P D Y L M $ VI RULQCTUL H
- vp Vv P I K IULTITTI * C Q Y A Y N A C I
- Y Q F P LRSS * L § NV S TPTMUZPA A S

15781 - CACGCATAGCATCGCAGAATTGTACAGTCTTTAATAATGATTGGCGTACACGCTCACCTA - 15840
-H A *HRRTIVQSL IMTIGV HATUHL
- T H S I A EVL Y S L * * * L A3 Y T L T *
- R I A § QN C TV FNINUDWI RTIR S§ P K

15841 - AGTTAGCATATACGCGTAAGATGTCAGGATTCTCTACGAAGTCATACCAATCCTTCTTAT - 15900
-8 * HI RV R C QD S L RS HTWNUPS Y
- vs I Y A * DV RTIULVYEVIUPTITLTULTI
- LAY TRIKMS GV F ST XK S Y Q S F L L

15901 - TGAAATAATCATCATCACAGCAATTGTATGTGACGAGTATTTCTTTTAATGTATCACAAT - 15960
-* NN HHHS NCM* RV F L L MY HN
- E I I 1 1 TA IV CDEJVYT FT F * CITT1I
- K *+ § §s § Q QL Y VTS STI S FNUV S QL
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15961 - TACCCTCATCAAAATGACGTAGAGCATAGACTAAATCAGCCATTGTGTATTTAGTTAGAC - 16020
-Y PH Q ND V EHRULWNOQU©PULCTI * L D
- T L I X MT * § I D * I 8 H CV F S * T
- P S S K * R RA * TIKSATIV Y L V RR

16021 - GCTGACGTGATATATGTGGTACCATGTCACCATCTACTCTAAACTTGAAAAAGTCATGGA - 16080
-A DV I Y VYV P CHHTULTL™*T * K S H G
- L T * YMW Y HVTTI VY S KTULEI KV MTD
- *R D I ¢ G T M S P S5 TULDNUL KX S W T

16081 - CAGCAACCGCTGGACAATCTTTAACCAAGTTATAAATAGTCTCTTCATGTTGGTAGTTAG - 16140
-Q 0 PL DNUL®* P S Y K * 8 L HV G 8§ =
- 8§ N R W TTIFNOQVINSTLPFMIULV VR
- AT A G Q 8L T KUL * I V 8§ S C W * L D

16141 - ACATAGTATGCCTCTTAACTACAAAGTAAGAGTCTAATAAATTGCCTTCCTCATCCTTCT - 16200
-T *» ¥ A S » L Q §$ K S L I N CL P H P s
- H $ M P L NY KV U RV * *» I A F L I L L
- I vCcLLTTI X * E SN KULP S S s F 8

16201 - CCTGGAAGCGACAGCAATTAGTTTTTAGGAACTTTGCAAAACCAGCACTTTTTTCGTTGT - 16260
-P G § D SN * F L GTUL Q N Q HF F R C
- L EATATI S F * EL CK TS TV FF V V
- W KR Q QL V F RNV FAI KUZP-RAMATLTF S L *

16261 - AAATATCAARAAGCCCTGTAGACGACATCAGTACTAGTGCCTGTGCCGCACGGTGTAAGAC - 16320
-KY¥Y Q XK P CRIRHEOQY * €L CR T V * D
- NI XK S P VDD I S TS A CBAA AU RTCIKT
- I s K AL * T T S8 VL VPV PHGVURR

16321 - GGGCTGCACTTACACCGCAAACCCGTTTAAAAACGTTGATGCATCCGCAGACTGCATCARA - 16380
-G L HL HREKUPUV * KR * CIRU RTULHDQ
- 6 C¢CTY T ANUPUFKDNUVDAZSA ATDTCTI K
- A AL TPQTW®RULI KTTULMHEZP QT A S R

16381 - GGGTTCGCGGAGTTGGTCACAACTACAGCCATAACCTTTCCACATTCCCCAGACGGTACA - 16440
-G FAEVLVTTTA ATITT FU?PHSADGT
- G S R S W s Q@ L QP * P F HI P QTUVQ
- VR®RG V GHUNY S HNUILS T FIRIRU RYR

16441 - GACTGTGTTTCTAAGTGTAAAACCCACTGGGTCATTAGCACAAGTGGTAGGTATTTGGAC - 16500
-bCcVvs K CKTHWUVI ST S G R Y L D
- T v F L §$ V KPTG S LAOQUV VG I WT
- L ¢ F » v » N P L GH * HKW * V F G R

16501 - GTACTTACCTTTCAAGTCACAGAATCCTTTAGGATTTGGATGGTCAATGTGGCATCTACA - 16560
-V L TFQVTES S FIRTIWMVYVUNUVYVA AST
- ¥ L PF K S Q N PL GV F GW S M WEHTUL Q
- T YL $ S HR I UL * DULDGQCG I YN

16561 - ATACAGACAACATGAAGCACCACCAAAGGACTCTTGGTCCATGTTAGCTTCTGGTGTTAC - 16620
-I 9T T*sSsTTIEXKGULUL V HV S F W C Y
- Y RQ HEA AUPUPI KDSWSMULASOGCUVT
- T D NMKXKHHOQRTULGZ?POC®* L L VL Q

16621 - AGTAATTGCCTGTCCTGTACCAGTGTGTGTACACAACATCTTCACACAGTTGGTGATTGGE - 16680
-8 N CL S CT SV CTOGQHULUHTUV G D W
- vIl A CP VPV CVHNIT FTOGOQTILUVTICGC
- *L P VL ¥ Q C VY TT S S H S W * L V

16681 - TTGTCCTCCACTTGCTAGGTAATCCTTATATGCTTTAGCAGGGTCTACTGCAAAAGCACA - 15740
-L s § T C * Vv I L I CUV F SRV Y C K ST
- ¢PPL AR T* S§L Y AL AGSTA AIZKADZQ
- vV L HL LGN P Y MTUL * Q G L L QQ K H R

16741 - GAAGGAAAGCACAGTTGAATTGGCAGGTACTTCTGTAGCATTTCCAGCCTGAAGACGTAC - 16800
-E G KH S * I GR Y F C S I S S L KT Y
- K E S TV ELAGT S V AF P A * R PR T
- R KA QL NWIOQV L L * HF Q P E D V L
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16801 - TGTAGCAGCTAAACTGCCCAGCACCATACCTCTATTTAGGTTGTTTAAGCCTTTGATGAA - 16860
-¢ s s T A QHHTS I *» V V * A F D E
- VA A KL P S TTIT P L FRLF KUPUL M K
- *Q L N CP AP YL YL GCUL S UL * * g

16861 - GTACAAGTATTTCACTTTAGGCCCTTTTGGTGTGTCTGTAACAARACCTACAAGGTGGTTC - 16920
-V Q VvV F HF RPFWCV CNI KU®PTRWPF
- Y K Y FTULGUPVF GV S V TWNULZGQGG S
- T s I 8 L * AL L V CL * Q T Y K V V P

16921 - CAGTTCTGTGTARATTGTACCTGTACCATCACTCTTAGGGAATCTAGCCCATTTGAGATC - 16980
-Q F ¢V N CTCTTITTULURES S P F E I
- 8§ s v *» I VvV PV P S L L G NULAUHTULRS
- vV L ¢ KL ¥ L Y HHS * G I * P I * DL

16981 - TTGGTGGTCTGATAGTAATGCCAGCACAAACCTACCTCCCTTCGAATTGTTATAGTAGGC - 17040
-L vv *» » * C QH KUPTTS L R I V I V G
- W W §D S NASTNULU®PUPF E L L * * p
- G 6L I VM PAOQTY YULUPSNCY S R Q

17041 - AAGTGCATTGTCATCAGTACAAGCTGTTTGTGTGGTACCAGCCGCACAGGACATCTGTCG - 17100
~-kK ¢ 1 VvISsSTSCLOCGTSURTGHTUL 8
- AL S S8V Q AV CVV PAA AUGQDTITCTR
- VH CH QY KL F VWY Q PHRT S V V

17101 - TAGTGCTACTGGACTCAGTTCATTATTCTGTAGTTTAACAGCTGAGTTGGCTCTTAGAGC - 17160
-* C Y W TOQ F I I L * F N S * V G S8 * g
- 8 A TGUL S S L F CSUL T AZETULA ATULTRNA
- vi.I LD SV HY sSsVV * QL S WIUILUL EL

17161 - TGTAACAATAAGAGGCCAAGCCAAATTTGGTGAATTGTCCATGTTAATTTCACTAAGTTG - 17220
-C NN KR P S Q I W * I V HV N F T K L
- VT I R G QA K F G EUL S ML I S L § =«
- *Q * EAKPNULV NCUPC®* F H * V E

17221 - AACAATCTTGCTATCCGCATCAACRACTTGCTGGATTTCCCAGAGTGCAGATGCATATGT - 17280
-N NL A I RTINNULULUDU FU®PETGCRTG CTIC
- T I L L S A S TTCWI S Q S A DAY V
- g 8§ ¢C Y PHQ QL AGT FUPUR RV QMUHEM *

17281 - AAAGGTGTTACCATCACAAGTGTTCTTGTAGGTACCATAATCAGGGACAACAACCATGAG - 17340
-K 6V T I TS VL V GG T I TI RDNNDNHE
- K vL P S QVFL * VP *¥ S G TTTMS
- R C Y HH K C S CURY HNOQGOQOQ P * V

17341 - TTTGGCTGCTGTAGTCAATGGTATGATGTTGAGTGGAACACAACCATCACGCGCATTGTT - 17400
-F G C C S5 Q WY DV EWINITTTITTZ RTIUV
- L AAV VNGMMILSGT QP S RA AL L
- WL L * 8§ MV * C * VEHNDNUHUHAUH C *

17401 - GATAATGTTGTTAAGIGCATCATTATCAAGCTTCCTAAGCATAGTGAAGAGCATTGTTTG - 17460
-bD NV V K CTITTITII KULUPI KHSETEIUHT CTL
- I ML L §SA S L 8 8 F L S8 I V K S I VC
- * C C* vV HHY QA S * A * *x R A L F A

17461 - CATAGCACTAGTTACTTTTGCCCTCTTGTCCTCAGATCTTGCCTGTTTGTACATTTGGGT - 17520
-H 8§ T s Y F C P L VL RS CULF V HUL G
- I AL VTV FALULSSTDILA ATZCTL Y I WV
- *H » L L L PSS CPQITLU®PVCTTFG S

17521 - CATAGCCTGATCTGCCATCTTTTCCAACTTGCGTTGCATGGCAGCATCACGGTCARACTC - 17580
-H $ L I ¢ HL F QL ALUHGS STITTVIXKTL
- I A * 5 A I F S NL RCMMBMAA ASUR S N 8
- * P DL P S F PTOCVAWOQHHGUOTQ

17581 - AGATTTAGCCACATTCAAAGATTTCTTTAACTTTTTGAGAACGACTTCAGAATCACCATT - 17640
-R F 8 HI OQRVPFUL*L F ENUDTFU RTITTI
- DL ATV F XD F F DN FULIRTTSE S P L
- I » P H S K I SUL TV F * ER L Q N H H =
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17641 - AGCTACAGCCTGCTCATAGGCCTCCTGGGCAGTGGCATAAGCGGCATATGATGGTAAAGA - 17700
- Y S L LI GVLULGS G I 8 G I * W * R
- AT AC S * A S WA VA * A A Y D G K E
- L Q PA HRUZPZPGU QWHI KZ RHEHMMMUVIKN

17701 - ACTAAATTCTGAAGCAATAGCCTGAAGAGTAGCACGGTTATCGAGCATTTCCTCGCACAA - 17760
-T K F *» 8§ N §8 L K 8 8§ TV I EH F L A Q
- L NS EAIA*RVARTILSSTI S S HN
- * I L. K Q * P EE *HGY RAZFUPI RTT

17761 - CCTATTAATGTCTACAGCACCCTGCATGGATAGCAAAACAGACAAAAGAGAAACCATCTT - 17820
-P I NV Y 8§ TULHG* Q NR Q KRNUH L
- L L M §$ TAPCMUDS S KTWDI KT RETTITF
- Y * C L Q H P A WIAIZ KUGQTI KTEI KUP S 8

17821 - CTCGAAAGCTTCAGTTGTGTCTTTTGCAAGAAGAATATCATTGTGGAGTTGTACACATTG - 17880
-L E S F 8§ CV F C XK XNI IV ETLYVYTL
- 8§ KA S§V VS FARZ RIZSTILWSCTHC
- R KL QL CVL UL QEZEYHTCS GV VHTIUV

17881 - TGCCCACAATTTAGAAGATGACTCTACTCTAAGTTGTTGAAGAACCGAGAGCAGTACCAC - 17940
-C P Q FRR * L Y S KILULZ XNU RET QY H
- A HNULEDUDSTULSC * RTES S TT
- pPTTI * KM TULUL * V V EEPIZRA AUV P Q

17941 - AGATGTGCACTTTACGTCAGACATTTTAGACTGTACAGTAGCAACCTTGATACATGGTTT - 18000
-R AL Y VRHTFIRILYS$S S NULTUDTWTF
- DVHPFTSDIULUDO CTVATULTIIEKTGTL
- M ¢ T LRQTF * TV Q * Q P * Y M V Y

18001 - ACCTCCAATACCCAACAACTTAATGTTAAGCTTGARAGCATCAATACTACTCTTAGGAGGE - 18060
-T 8 NT Q ¢Q L NV KL E S INTTTULT RR
- PP I PNUNILMILSTIL KA ASTIULTILTULG G
- LYy P TT* C¢C * A * KH QY Y 8 * E A

18061 - CAAAAGCCCCTGGGAGTTCATATACCTAAATTCTTGTGTAGAGACCAAGTAGTCATAAAC - 18120
-Q K PL GV HTIUPI KT FULTC CRUDUZGQUVVIN
- K8 P WETFI Y L NS CVETIEK * § * 7T
- K A PGS sSs Y T™* I LV * R P S S H K H

18121 - ACCAAGAGTAAGCCTGAAGTAACGGTTGAGTAAACAGAAAAGGCCAAAGTAGCAGCAGCA - 18180
-T XK 8 K P EV TV E * TE K AU KV A A A
- PRV SL X * RL S KOOI KU RUPIKT™=*Q QQ
- Q E * A * § N G * VN RI KGO QS S S 8 N

18181 - ACAATAGCCTAAGAAACAATAAACAAGCATGATACACTGTAAGGTGTTGCCAGTAATARA - 18240
-T I A *» ET I N KUHUDTTL * 6 V A S N K
- Q * P K XK Q * TS MTIHTCI KUVUILZP UV IN
- N S L R NNIKIOQA*X Y TV R COCQ * * I

18241 - TAACAATGGGTAATACTCAACACACACAAARCACTATAGCTCTAGCTAAAAACATGATAGT - 18300
-* Q WV I L NTUHI KUHY S S S8 * K H D &
- NN G * Y § THTNTTIA AL AIKIDNMTIUWV
- T M G NT QHTQ TVL * L * L KT * * §

18301 - CGTAACGACACCAGAATAGTTAGAGGTTACAGAAATAACTAAGGCCCACATGGARATAGC - 18360
-R NDTRTIVZRGYU RUNNM®*GUPHGN S
- v TTUPE*LEVTETITI K AIHMETI B
- *R H QN S * R L QK * L R P TW K * L

18361 - TTGATCTAAAGCATTACCATAGTAGACTTTGTAAACAAGTGTAATGACATTCATCAGTGT - 18420
-L I * 8 I T I VDV FUVNI KT C CNUDTIUHZGQZC
- * S K AL P * * TL * TS V MTTU FTI § V
- DL KHYHSRULTUGCI KI QUV * * HS 8 V 8

18421 - CCAAACACGTCTAGCAGCATCATCATAAACAGTGCGAGCTGTCATGAGAATAAGCAAAAC - 18480
-P N T S S 5 I I I1 NS A S CHEUDNIKOQN
- QTRULAAS S * TV RA AV MIP RTIGSTI KT
- K H VvV * 0 HHH K QU CETULS S * E * pn K L
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18481 - TAAAGCTGAAGCATACATAACACAATCCTTAAGCCTATAACCAGACAAGCTAGTGTCAGC - 18540
-* 8§ * § I HN T I L K P I TR QA AS V §
- KA E2A Y I TQ 8L 8L * P DI KTULV S A
- KL KHT* HNUJP * A Y N QTS * C Q P

18541 - CAATTCAAGCCATGTCATGATACGCATCACCCAGCTAGCAGGCATGTAGACCATATTAAA - 18600
-Q F X P CHDTHUHU PAST RIHEHV VDU HTIK
- NS $ HvVMTIU®RTIT QUL AGMS®*TTITL K
- I Q AMS * Y A S P S * QA CURUPY * 8§

18601 - GTAAGCAACTGTTGCAAGAGAAGGTAACAGAAACAAGCACAAGAATGCGTGCTTATGCTT - 18660
-V S N CCE KR R™* QK QAOQET CVILML
- * ATV ARESGU NUZ RNIZ KU HEIEKNIATCECTILTCGCTL
- K QL L QEZ XV TETSTT RMMZ RA ATYRA *

18661 - AACAAGCAGCATAGCACATGCAGCAATTGCCATAATACCAAGAGTAAATGGCAAGABAGC - 18720
-N K Q H S T C S N CHU NTIEKSI KT W®WOQE S
- T S8 8§ I A HA A I A TI I PRV NG GTI KK A
- QA A * HM Q QL P * Y QFE * M AR K H

18721 - ATTCTCGTAAACAAAGAAAAACAGTGACCACTGTGTACTTTGAACAAGAATCAATAGTGA - 18780
-I L VN KE K Q * P L CTTUILDNE KN Q * x
- F S * T K KN S DHOC CUVUL* TU RTIUNSTD
- 8 R KQR KTV TTV Y F EQESTI VM

18781 - TGTCAAGAAAGTTAARAGCATCCAATGATGAGTGCCCTTAACAATTTTCTTGAACTTACC - 18840
-C Q E S * KHPMMSALUDNUDNU FPFTILTETLT
-V K KV K S$ I ¢ * * Vv P L TTIUV FTILINTLP
- S R KL KA S NUDET CU P T* QF S * T Y L

18841 - TTGGAAGGTAACACCAGAGCATTGTCTAACAACATCAAATGGTGTAAACTCATCTTCTAA - 18900
-L EGN TR AL S NUNTI K WOCUI KTULTITF *
- WKV T?PEUZ KU CLTTSNTG GV VU NS S S K
- G R * HQ $§$ I V *# Q H QMUV * T HUL L K

18901 - AATAGTGCTACCAAGGATAGTACGACCATTCATACCATTCTGCAGCAGCTCTTTCAAACGC - 18960
-N $ ATKDSTTTIUHTTITULG QG OQTLTFOQ §
- I VL PRI VR RZPZFTIU®PTFTCSZS S F K A
- *C¢C Y Q G * Y DHS Y HS A AU ATL S K Q

18961 - AGCACACATATCTAAGACGGCAATTCCTGTTTCAGCAGAAAGAGGTCCCAATATGTCAAC - 19020
-§ THTI *DGNSZSU CLSZ RI KT RTSOQYUVTUN
- A HI S KT ATIUPV * A EZRTGTPUNM ST
- HTYLRURUO QFULFETG QI KTEJV VT PTITC CSOQH

15021 - ATGATCTTGIGTCAAAGGTTCATAGTTGTACTTCATTGCCACAAGGTTAARGTCATTCAA - 19080
-M I L ¢C QR F I V VL HCEIEKUVYZEKUVTIOQ
- * 8 C VKOG S * L ¥YF I ATT RLILIEKTSTF K
- DLV S K UVHSCTSTULUZPOQGT™* S H 8§ K

19081 - AGTAGTGGTGAATCTATTAAGAAACCACCTATCACCATTGATAACAGCAGCATACAGCCA - 19140
-5 8 GE S I K XUPUPTITTITUDTNSSTIOQSTU®P
-V VvV VvV N LLRNUHILSUZPTULTITA AIA ATYSH
- * W * I Y * E T T Y HH * * Q Q HTA M

19141 - TGCCAAAACATTTAATGTTATGETTGTGTCTGTACCTGCAGCCTGTGCAGTITGTCTGTC - 19200
-C Q NI * CY G CVCTOCSTIL CSL 8§ V
- A K TVF N VMV V SV PAACA AV VT CTL S
- P XKHL MULWUILOCUILYTULOQ®PVOQTF FUVCQ

19201 - AACAAATGGACCATAGAATTTACCTTCTAAGTCAGTACCAGCGTGTACTCCTGTTGGAAG - 19260
-N KW TTIETFTTF * V 8T SV ¥ S C W K
- T N G P * NL P S K SV PACTUPUVG S
- QM DHRTIUYULIUL S QY QU RUVIULLTULTE A

19261 - CTCCATATGATGCATATAGCAGAAAGACACGCAATCATAATCAATGTTAAAACCAACACT - 19320
-L HM M H I AERU HATITITIINUVI KTNT
- 8§ I * ¢ I * Q KDTUOQS S * S ML KUPTL
- P YDA AY SR KT RINU HINI QT C* N Q H Y
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19321 - ACCACATGATCCATTAAGGAAAGAACCTTTAATGGTATGATTAGGTCTCATGGCACACTG - 19380
-T T * s I K ERTVFNGMTIU RSHGTL
- P HDPULIRI KEW®PLMV* L GUL MAH *
- H M I H®*G KNUL * W YD * V S WHTTD

19381 - ATAAACACCAGATGGTGAACCATTGTAGCATGCTAGAACTGAAAATGTTTGACCAGGTTG - 19440
-I NT R W * T I V A C *# N * K ¢ L T R L
- * T P D G E PL * HARTENUV * P G W
- K H g MV N HCSMTULETLI KMMT FUDOQV G

19441 - GATACGGACAAATTTATACTTGGGTGTCTTAGGGTTAGAAGTATCAACTTTAAGCCTAAG - 19500
-DT?D XK PF I L 6 CL RV RS INTF XK P K
- I RTUNILY L GV L GG L EV S TIL S L §
- Yy G Q I ¥ T WV S§ * G * K Y Q L * A * a

18501 - CAGACAATTTTGCATAGAATGGCCAATAACACGAAGTTGAACATTGCCAGCCTGAACAAG - 19560
-Q T I L HR MANNTI KT LNUNTIA AT SILN K
- R QF CTIEWUPTIT RS * TUL PA * T R
- B NFA *NGOQ* HEVEUHTCOQUPTE Q E

19561 - AAAGCTATGGTTGGATTTGCGAATGAGCAGATCTTCATAGTTAGGATTAAGCATGTCTIC - 19620
-K A MV G F ANTEUZGQTIU FTIUVZ RTII KU HUVTF
- XKL WL DU LU RMSU R S S * L G L S M § S
- S Y G W I CE* ADTUILHS * D * A C 1L L

19621 - TGCTGTGCAAATGACATGTCTTGGACAGTATACTGTGTCATCCAACCACAATCCATTAAG - 19680
- C A NDMSWT VY C VI Q P Q 8§ I K
- AV OoMTO CL G QY TV S S N HWNUDPTILR
- L ¢CK * HV L DS I L CHU©PTTTIH * E

19681 - AGTTGTAGTTCCACAGGTTACTTGTACCATGCACCCTTCAACTTTGCCTGACGGGAATEC - 19740
-§ C 8 8 TG YL Y HAUPVPFDNT FA A * REC
- vVVvVvV?PQVT CTMHZPSTUL P DGN A
- L * FHRULILUV?PEPECTULOQULTCULTGMSFP

19741 - CATTITTCCTAARACCACTCTGCAGAACAGCAGAAGTGATTCGATCTCTGTGGTGGTTGGTA - 19800
-H F P KT TUL QDN S R S D * CL W WIL V
- I F L KPLCRTM ATZEUVIUDVCGGC W *
- F s * NH S A EQ Q K *L M S V V V G R

19801 - GAGAACATCAGCACCTGAGTTGCTAAAGTCATTTAGAGCCTTIGCTAAGTGGCAGCAAGC - 15860
-E NI S T * V A KV I * S L C * V A A S
- RT S AP ETLTULIK S F RATFUBAIKUWOOQQSA
- E HQHUL s C* S HLEUPULTUL S G S K L

19861 - TGCTTCACGATAGCTGGTAGTATCTAAGGCTCCACTGAAATACTTGTACTTGTTATATAG - 139920
-¢C F TIAGS I * G S TETIULV ULV I =
- A SR *L VV S KAUPULIKUVYTU L VYULUL YR
- L D S W * Y L RL H®*NTU CTT CVY I E

19921 - AGCAAGATACCTGTTATACTGTGTAAGTGGCAACAGTGTCTCGCTACGCAATTTTAGGTA - 19980
-5 K I P V I L CI KW Q Q CUL ATGQTF * V
- ARYLUL Y CV S GN SV S LRUNTFTR R Y
- Q b T CY TV * VATV S RYATIULTGT

19981 - CATTTCCTTGTTGAGCAAAAAGGTACACAAAGCAGCCTCCTCGAAGGTACTARATGTAAC - 20040
-H F L VEOQIZ XGTU QS S L L EGTIZEKTCN
- I 8L L S KKV HI K AAS S KV LDNUVWVT
- FPC* A KRUYTIEKIGQZPZPRU RY * M * I

20041 - TCCATTAAACATGACTCTITTCCTAAGATAGTTGTTAAAGAACCAATGGCAGTGCTTCAG - 20100
-5 I K HD S8 F P K I VV KET PMMAUVTIL Q
- P L NMTTULU FULU RT™* L L KIDNIGQUWGQTCTPFR
- H * T * L F S * D S C * R TING S A S8 E

20101 - AGAARATACAGAATACATAGATTGCTGITATCCAAARAGGCACAATAGGAGAAAACATGGC - 20160
-R N T E Y I D C C Y P KRHNU RTU RIKHOGC
- EIT Q NT * I AV I Q KGTTI G ENMA
- K ¥ R I HEHRUILULULS XK KA AOQ * EXT W Q
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20161 - AAACCATTGAAGGTGAGCCAAGAATGAAACATCATTGGTGAAATAGAATGTCAAGTACAA - 20220
-K P L K VS Q E * NI I G ETIETCOQUVQ
- NH *» R * A K N E T S L V K * N V K Y K
- T I E G E P R M KHHW * N R M S S T 8

20221 - GTAARAAGACTGAGTAGACTCCCGGCAGAAAGCTGTAAGCTGGTACCAGACAGAGTATAGT - 20280
-V KD * VDS R Q KA V S W Y QTE Y S
- * K T E * T P G R KL * A G TR Q 8 I V
- K R L S RL P AE S CI KU LV P DRV *

20281 - GAAAGACATCAAAAACAAAAGTGCATTAGCAGCAACAACATGGTTGTACTCACCAAAAAC - 20340
-E R HEHQ KQ K CI SS SN NMVVLTIZ KN
- K DI K NXK S AL AATTWIULY S P KT
- K TS KTXKVH* Q Q QHGCTHOQKH

20341 - ACGTCTGAATTTCATAAAGTAGTAGGCAGCACAAGTCACCAATATGGCAATAATACCACC - 20400
-T S EFHKVV G S TS HOQY G NUNTT
- R L NF I K * * A A Q V T NMATI I P P
- v *» I § * S S R QHI K S P I W OQ * Y H Q

20401 - AGCCACTACTGAAGCAGACACATCTAAAGCACCCACAGGTTGCACAAGAGGAGTAAAGAT - 20460
-8S HY * S RHTI * S THI RTULUHIEKI® RS KD
- AT TEAUDT S KA PTG CT TR G V K M
- P L L K QT HUL K HUP Q V A Q EE * R C

20461 - GTTAGCTATGAGATTCATCGCATCAACACCACAGAAAACTCCTGATAGAGCTCTGTAATG - 20520
-V 8§ ¥ E I HRTIDNTTENS S * * 3 g5 V M
- L AMURUPFTIASTU?POQIKTU®PUDU R AL * C
- * L * D S S HQHHRIEKILIULTIIETLTCNDNA-A

20521 - CTCATTATTAAGAACCCATCTACCACTGGTAGATAGGCAAATACCTACTTCTGACCTTTC - 20580
-L I I K N P S TTGIR * A NT Y F * P F
- L L RTHTU LPULVDU RIQTIU®PTSTDTIL S
- H Y * E P I Y HW I G K Y L L L T TF R

20581 - GCATGTACCATGTCTACAGTACTCAGCATCAAAAGTTGTTACTACTCTAACAGAACCCTC - 20640
-A C T M S TV L S I K S CY Y S NRTUL
- H v P CL QY S A S XKV VTTTULTET P S
- M ¥ H VY S T Q HQ KL L L L * Q N P P

20641 - CAGGTAAGTGTTAGGAAACTGTATGATGGAACCATCCATAAGCACATAACGAGTGTCTGE - 20700
-Q Vs VR KLY D G TTIMHI KU HTITS VW
- R *V L GNCMMEUZPSTI ST * RV 8§ G
- G XK ¢C * ETV * WNUHUP * A HNUE ETCTIL D

20701 - ACGAAGCTCACTATAAGAAATAGAACCCTCTAGCAAATTAGTGTCATAACAATATGGCAC - 20760
-T X L T I RNURTUL* Q I 8V I T I W H
- R S8 8L * EI EP S S KL V S * QY G T
- E A HY KK * N PVLA AN * CHNUNM IR A Q

20761 - AGGTTTGCCCATAGCATCCTTAAAAATTGTACACTCAGCAGCAAGAACGCAAGCAGAGGT - 20820
-R F AH S8 IL KUNOCTULS S KUNU AIZSTU R G
- GL P I ASUL K I VHSAARTGQATEV
- v ¢ P *HP * KL Y T Q Q Q ER K QR *

20821 - AGCAAAATCACTATACTCAATGAGTTTGGAAGGTGTGTAGCAAATGTTGCCAACAGCACT - 20880
-85 XK I T I LDNUEV FOGRTCV ANV ANGST
- A K S LY SMSUL EGUV * QMUL P T A L
- Q N H Y TQ* V WKV C S KT CTCOQOQH *

20881 - AAAAACACGAGGTAGAARATGCAAGARAGTCACCATTGATTGCTCTCAGCACAGTACCCGG - 20940
-K N TR * KMOQE YV TTIIDTG CSOQHS TR
- KT R GR K C K K S8 P L I AL S TV P G
- K HE V ENA AR SHIH®*TLIULS A QY PV

20941 - TAAGCCAGGCACTATGARACCAATCTCTCTTGTAATGATAGCAGCTACTACAGGGCAGCT - 21000
-*ARHY ETNTULS CDNUD S S Y Y R A A
- K P 6GTMKUPI SLVMIARATTGQL
- S ¢ AL *NO S UL UL * * * @ L L Q 6 S F
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21001 - TTTGTCATTTTTGTATGAACCACCACGCTGGCTAAACCATGCGTCAAAACCAGCATGTTT - 21060
-F VI FV*TTTTULA AT KT PT CVYVYI KT SMTF
- L $ F L YEU©PZPZRU WILNUEHEASIE KT?PH- AT CTL
- ¢CHF ¢CMNUHUHEHAGT™®* TMTZ RO QNQHV Y

21061 - ATTTGCAAAACAATCATCAGTAGAAATGATGTCACGAGTGACACCATCCTGAATGGCTTT - 21120
-I1 ¢ KT I I S RNUDUVTTSDTTITLUNTG GTF
- F A K Q S S VEMMST RVYVTZPS * MATL
- L QN DNUHOQ™* K * CHE * HH P EWTULC

21121 - GTAACCAATGATTTCATTTGTGTAACCATCATGGATTGACAATGTATGTACTGGCATAAC - 21180
-V T NDVF I CVTTIMSDO®* QCMYWHN
- * P M I 8 FV * P S WIUDINUVTC CTGTIT
- N Q * FHLCNJEHEUHEHGTLTMMYV VLA * R

21181 - GATATAACAAACCAATGCAGCAAGAACGCACAATAATGTGGCCTTAAGCATAAGTTTAAA - 21240
-D I T N Q C S KN A O * C G L K H K F K
- I * Q T NAARTENUNUVATLZGSTISTL K
- YN K PMOQ QEU RTTIM®MWUP * A * yV * N

21241 - ACAAGTACTAACAATCTTACCACCCTTGAGTGAGATTTTAGTAGTTATCACATTGACAAC - 21300
-T 8§ TN NTLTTULE *DTF S S YD ITDN
- Q VL TIULU®PPTLSETITZLVV VMTTULTT
- XK Y * Q § Y HP * VRTF * * L » H *+ Q P

21301 - CTGTCTAGTTGTAGCACAAGTTAGTGTAAAAGGTATGTTGTTCTTCTTCGCAGCAGTACG - 21360
-L § 5§ C 8T S8 * ¢ KR Y VVLULGT ST ST
- ¢CL VVAQUV SV KGMTLTFTFTLA AATVR
- VvV * L * HKLUV * KV CGCS S WOQOQ Y E

21361 - AATTTGTTTACGCAGCTGTTCAGATAAAGACATGTAGTCTTTTACATTCCAGATGAGTGA - 21420
-N L FTQULT FT®RO®*T RUHVVF FVYTIPTDE *
- I ¢CL R S CSDIXUDMTZ®* ST FTTFOQOMS E
- F VY AAV QI KTTCSTUILIULHST R * V X

21421 - ARCATTGTGACTTTTTGCTACTTGGGCATTGATATGCCTTGCATTACAGTCAATACATGC - 21480
-N I VTP F CVYULGIDMEPOC CTITU VI NT.C
- T L *L FATWATLTIU CTLA ATLUGOSTIHA
- HCDF L L L GH * Y ALUHTY S OQUY MR

21481 - GCCAAGATCTCTGGGCGTCATGTTTTCAACCTTATTATAGGTGAGCATGAAATTGTTACA - 21540
-A K I $ G RHVFUNULTIIGETHTETIUVT
- PR SL GV MTFSTTULTL* V S MK KTLTL Q
- Q DL WAZSTUC CTFOQOTPTYVYU RO™*A* NI CVYN

21541 - ACTGTCACCTGTCACTTCTAAGTCAGAGTGATGTGAAAGTTTGAGACATTCAATAACATC - 21600
-T VT CHU F * VRVMO™* KFETT FENTNI
- L $ PV TS K SEO®*¥CETS STULIZ RIHSTITS
- CHUL 8 L L S Q S DV KV * DI Q * H P

21601 - CTTTGTGTCAACATCGGTATCAACAACACCTTGTCGGGCAGCTGACACGAATGTAGARAG - 21660
-L CVNTIGTIINNUNTULTZSGS S * HETCT R K
- FVSTS SV S TTUZ P CRA AR BATDTNIUVER
- L ¢CQ HR Y Q Q HL VY G QULTTU RMS™*TKGG

21661 - GACACCATCTAAAGCTACACCCTTTGCTAACTCGCTGTGAGCTGTAGCAACAAGTGCCTT - 21720
-D T I * 8 YT L C * L AV S C S DNIKZU GCTL
- TP § KA TPV FAUNZSTULS* AV AT S A L
- H HL KL HUPTILTLTT RTC CETL*QQ V P *

21721 - AAGTTTTTCCATAGGAACACTAARAGTTGCTGAAAAGGTGTCGACATAAGCATCAAACAT - 21780
-K F FHRUNTI K SSC C®*XGVDTISTIZKH
- 8§ F § 1 @ TULXVATETZ KU VST *a g nN I
- VF P * EH * KL L KU RTG CRUHTEKTUHIOQOT S

21781 - CTTAACGGAAACTTCAGTACTATCTCCAACGTTTGATACAAGAGCTTGGTCAAGCAACAG - 21840
-L NG N F S T I SNV * Y KS LV KOQOQ
- L TET S SUVUL S PTT FUDTU RA AUMWSESDNR R
- * R KL Q Y YL QRUILTIOQETLTG GG QA AT E
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21841 - AATAGGTTGGCACATCAGCTGACTGTAGTACACAGAAGCAGACTTAGAAGCAGACTCGTC - 21900
-N R L AHQULTV VHR RS RILUZ RSU RILYV
- I G wHI S * L * Y T EAUDULEAD § 8
- * v 6 T S A DCSTOGQI K QT * K QTRR

21901 - GCATTTGGACTTGCCATCAAAAACTATGACATTAATAGGCAGTGAACCTTTAGTGTTGTT - 21960
-A F 6 L AT K NYDINUZRI QM®*XTTF F S V V
- HL DL PS K TMTULTIOGSEU&PILUVLL
- I w T CH Q KL * H * *» A V N L * C C *

21961 - AGCTCTCAAATTGTCTAAATTGACAAAATGGGAGAGCGGATGTCTCTCATAGGTCTTTTG - 22020
-§ 8§ ¢ 1 VvV * I DKM GEI RMMSULTIGTUL L
- AL KL S KL TI KWUESGOCUL S * V F *
- L s N CL N * Q NG RAUDV S HUR S FD

22021 - ACCAGCCTTGTCAARAGTAGAGGTGAARGCGCGCCATTTTTCACAGCAACACTATCAACAAT - 22080
-T 8 L V KV EV KRATITFUHSNTTINN
- P AL $§$ K * R * S A PVFF TATULSTTI
- Q P C Q¢ §S R GEARIHT F S Q Q H Y Q Q Y

22081 - ATACGATGACTGGTCAGTAGGGTTGATTGGTCTTTITAAACTGGAGTGACAAATCACGAGC - 22140
-I R * L V 8 RV D W S F KL E * Q I T 8
- Y DDWS V 6L I GL L NW S DI X S R A
- T M T G Q * G * L VF * T G V TN HE Q

22141 - AACTTCATCACTAATGAATGTACTACCAGTGCAARATGTGTCACAATTGAGACAATTCCA - 22200
-N F I T N ECTT S A K CV TTIETTI P
- TS S L M N VL PV Q NV S Q L R OQF Q
- L HH * *M Y Y Q C KM CHN™>* DN S N

22201 - ATTGTGAGTCTTGCAGAAGCCACGGCCTCCATTTGCATAGACATAGAAAGATCTCTTCAT - 22260
-I v 8§ L A EATASTICTIDTIETZ RSTULH
- L VvV L Q K PR PPV FA * T * KDUIL F M
- C ES CR S HGUL HLHZRHTR RIEKTIS S C

22261 - GCCATTAACAATAGTTGTACACTCAACGCGTGTGGCACCGATTGCCCTTATAGCACATCAT - 22320
-A I NN S CT LN ACGTTIA ATLTIA AU HH
- P L TI VYV HST ®RUVARTILUI RTIL®*HTIM
- H * Q * L YT Q RV WHUDT CAY S TS C

22321 - GCAAGTCGAAGAGGTGCAACCATCCATGATATGAACATAGCTCTTCCATATGTAGTAGAA - 22380
-A S RRGATTIHTIDMNDNTIMDATILUDPY V V E
- Q VEEV QP S M I * T *x ILL F HM * * K
- K 8 KR CNUHUP * Y EH S S S I C S R K

22381 - AGAAGCAAAGAACATGTACATCCTAACCATTGCAGAAACGGGTGCCATTTGTACAATACT - 22440
-R S K EDVHUPNUHTUCRNGT CHTLTYNT
- BEA K KMYIULTTIA AET GA ATIT GCTTIL
- K @Q RRCT S * P L Q KR V P F V Q Y +*

22441 - AATGATARACCACATGAGCCAAGAATTGCTGATGAAATGACTAGCAAAATAGCCAAAGAA - 22500
-ND K PHEUPU®RTI ADEMMTS K I A K E
- M I NH M S Q ELL MK * L A K * P KN
- * + T T * A X N C * * ND * QNS QR T

22501 - CACCTGCATTATAGCTGAAAGACCTAATAAATAAAAGAATTTTGTGAACAACATATATGC - 22560
-H L HY s *# KT * « I K EF CE Q H I C
- T C I I A ER PDNK * KNF V NNTI Y A
- P AL * L KDULINI KU RTIULO®*TT Y M P

22561 - CAAAACCCACTCAGCGGCCAGACCTAAAATTGTCAAGTCTAGCTTGTACGATGARATCGT - 22620
-Q N P L §$ G QT * NCGQ V * L VR * N R
- K TH S A A RUP K I V K S S§ L Y DETI V
- K P T QR PDUL KL S SLACTMIEK S S

22621 - CACCTIGAATGGTTTCAAGAGCTGGATAAGAATCAAGGGAGTCTAATCCACTTAARACAAAT - 22680
-BH L NG F KS W I RTIKGVYVY * 5§ T * T N
- T * M VS RAG * E S RESNUPTULIEKQ M
- P EWF QEL DI KN GQGGS UL I HL NZKC
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22681 - GCTGCAAGGAAAAGAACCTTCACAGAAATCCATAGTAGTAACGTTAGACGAATTAAGATA - 22740
-A AR KU RTU FTETIUHS S SNV RU RTIIKTI
- L QG K EPFP S Q K S I VV TULDETLTRY
- C XK E K NL HRUNUDP* *» *x R » T N *» D T

22741 - CAATTCTCTAACGCCATTACAATAAGRAGGAGCACCAAAATTAGATAAGAGTACACCAAA - 22800
-Q F S NATITTIU RU RSTI KTIUR RT®*ZEUYT K
- N S L T PL Q * E GAPI KTIULDIKSTU?P K
- I L * R HY N K KEUHTZ QN * I RV HQ K

22801 - AGCAGCAGTTACACAGATTAGAGAACCTAAGCAAATACTTAACAACAATAGCCACATAGC - 22860
-8 8§ sS Yy TD®* RT * A NT * Q Q * P H S
- AAV T QI REUPI KU QTITULNDNUNNDNSHTIA
- Q@ QL HRLENUILSI KJ YT LTTTIA AT * R

22861 - GATTGTGAACAATTTAGAAAATTTGGGTCACTTCACATAATTAATGCCGGCATCCAAACA - 22920
-D CEQFRI XKV FOG*ULHTITINA AGTI G GQT
- I VN NUL EUNTULGDF T * L M P A S K H
- L * T I * K I WV TS HN * CRUHUPNI

22921 - TAATTTAGCAACACTCTTAACACTATTITTAGCAATAGTTGTAGGTAGTGAAGCTCTAAT - 22980
-* F 8 NTVL NTT IV F SN S ¢ R * * § 8 N
- NL ATULUILTULU FULATIUVV GG S EA ATLTI
- I * Q H S *H Y F * Q * L * V V KL * F

22981 - TCTAGAATTGGTACTTTTAGTAAAAGTACACAATTGGAACAATAATGTAAACACATAAGG - 23040
-8 R I G T F S K ST QUL EIQ®*C KU HTIR
- L EL V L L V KV HNUWNUNUDNUVNT * G
- * N WY F * *» K Y T I GG TTI M * T H K A

23041 - CATATAATTGTTAAACACACGTTGTGCTAATCTCTTAGCGCAATTTGATGTTGTAATTGC - 23100
-H I I VvV X HETULC * § L S A I * CCNC
- I * L L N TURCANIULTULUA ATZGTFTDUV V I A
- Y NC* T HV VLI S * R NUILMTUL * L L

23101 - TGCTTGTCCTAAGAATGGTTTGACATAAGCCAAAATTTTACTCCAAGGAACACTATTAAT - 23160
-C L s * EWFDTIJSOQQNTFTUPU RNTTIN
- A CPKUNGUL T * A K IUL UL QGTTTUL L I
- L VL RMVY * HKU©PIKXKT F Y S KETUH Y * L

23161 - TGCAGCAATACCATGAGTGGCAATTGTTTTTAAACCTAAGGCTAGTGARAGCTCATTAGG - 23220
-C S NTM S8 G N CUF * T *» @ * ~ K L I R
- AAI P * V A IV F KPI KA ATGSTETSZ STLOGQG
- Q O YHEWOQULT FILIUNT LU RTILVIEKA ATH * V

23221 - TTICTTAATGGTAATGCTTGTGTTTTCCACATAAGCAGCCATAAGATCCTCATGACCTAA - 23280
-F L NG N A CV F HI S S H K I L M T *
- F L M VMULVF ST * A ATITU RS S * P N
- 8 * W * CL CF P HKOQZP™* DUPUHTUDTULT

23281 - CTCTTGTGTTACTTTAACACCTTCATCTGATGGTTTAAGTATGACATTGCCTACAACTTC - 23340
-L L CYFNTZ PTI * WP F K JYDTIA ATYTNF
- 8 CVTLTU®PS S DGL S MTTLUPTT S
- L VLL * HLHLMY* V *x HCL QL R

23341 - GGTAGTTTTCACGTCACACTCTATGACTTCCTTCTGTATGGTAGGATTTTCCACTACTTC - 23400
-6 8§ FHVYV TL YDV FTULTLTVYGURTITFTHYF
- VVFTSHSMT S FCMVGET FSTT S
-~ * F S RHTUL * L P S V W *DV F PUL UL L

23401 - TTCAGAGGTGGGTTGTTGACTTTCACAAGCAAGATTGTCCATTCCTTGTGTGTCTTCTAC - 23460
-F R GG L L TUVF TS K I VHSTLCVT F Y
- S EVG6GC *L S QARULSTIUZPGC CUVS ST
- QR WV VDVPFPHI KU ODU C?PTFILVCL L L

23461 - TGCCAGAACTTCAAATGAATTTGAAGTATCTACTGGCTTTGTACTCCAAAGACAACGTAA - 23520
-C Q N F K * I 8 I Y WL CT P KT T *
- A RTSVNZETFEUVSTGTF VL QROQTZR K
- P EL QWMNTILIKYULLATULTVY S KDUNUVN
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23521 - ACACCAAGTGTTTGGTTTGAACGTTGTCTTGGTTGTAGCCTGGTTAATGTGCCAAACAAT - 23580
-T P 58 VW F E R CLSGT CSUL VNV P NN
- HQ V F GL NV VL VYV AWU LMMTCGCOQTTI
- T K ¢CL V * T L S WL * P G * C A K QL

23581 - TGGCTTATGCAGTAATTTAGCACCTITCTTGAAACTCGCTGAATAGTGTCTATAGTCAAT - 23640
-W L M Q *» F S TVF L ETUZR * I V § I V N
- 6 L ¢ 8§ NL A P F L KL A E * CL * 8§ I
- A Y AV I * HL S * N S L NS V Y s Q *

23641 - AGCCACTACATCGCCATTCAAGTCTGGGAAGAATGTGACAGATAGCTCTCGTGAAGCTGG - 23700
-S HY I ATIQV WEETGCUDU R™*L S * S W
- AT T S P F K S 6 K NV TD S S8R E A G
- P L HRHUSSL GRWM®* QI A L V KL A

23701 - CTTTGTGAAGCCTGICATTTGATTTARATCATCAGCAAATTTTGTGTTRAGAACATGTGAG - 23760
-L CE A CHUL I * I I §$S K F CVRTTCE
- F VvV X p VI * F K 5 8 A N F V L E H V 8§
- L * S L §$S F DLNUHUZGQ QI QTIULTCS®* NM~=* VY

23761 - TTTGARATTATCAAAACTCGCATTTGGTAATGGTTGAGTTGGTACAAGGTCTATAGGCTG - 23820
-F EI I K TR I W * WL S W Y K V Y R L
- L KL 8 XL AF GDNG* UV G TR STIGUC
- * N Y Q N S HL V MV EULV Q G L * A A

23821 - CTCTGTATAGTAAGCATTATCCTTTTTATAATACCCATCCAATTTTGGTTCAATCTCTGT - 23880
-L ¢ I Vv s§ I I L F I I PI QF WP FNULC
- § v * * A L § F L * Y P S NP G S I § V
- L ¥ S K HY P F Y N THUPIUL V QS L C

23881 - GTAAGTAACTCCATCGAGTTTATACGACACAGGCTTGATGGTTGTAGTGTAAGATGTTTC - 23940
-V § N s I EF I RHRULUDGT CS VU RUZCTF
- *VvV TP S 8L YDTGUL MV V V *x D Vv 8
- K *L HR V Y T T QA * WL * C K MF P

23941 - CTTGTAGAAAACATCAGTCACTGGTCCTTTGTACTCTGACATCTTTGTAAGGTGAGCTCC - 24000
-L v EN I 8 HW S F VL *H L C K V § 8
- L » KT SV TGUPUL Y S DI F V R * A P
- C R KHQSUL VL CTU LT SUL * @ E L R

24001 - GTCAATACGATAGAGGGTCTCCTTAGCAGTTATATGAGTGTAATGACCACACTGATAGTT - 24060
-V N TTIEGULUL 8§ S Y M S VM TTUL I V
- § I R * R V 8 L A V I * V * *x Dp H + * 1,
- Q YDRG S P * QL Y ECDNUDUHTUDS Y

24061 - ACCAGTGTACTCATTCGCACATAAGAATGTACCTTGCTGTAATTTATACTCAGCAGGTGG - 24120
-T §$ v L I R T * E C T UL L * F I L S R W
- P VY S FAHKUNWUVUPCCCNILY S A G G
- Q ¢C T H S H I RMY L AV I Y T Q Q V V

24121 - TGCAGACATCATAACAAAAGAAGACTCTTGTTGTACTAGATATTGTGTAGCATCACGACC - 24180
-C R HHNIKXI R PRILIULIULY * I L C 8 I TTT
- A DI I T X ED S COCT T ®RY CV A S R P
- Q T S * Q K K T L V VvV L D I V * HH D H

24181 - ACACACACATGGAATGGAAACACCTGTCTTAAGATTATCATAAGATAGAGTACCCATATA - 24240
-T H T WNG N TOCUL K I I I R * S&§ T H I
- H T HGMETTP VL RL S * DRV P I Y
- T H M EW XK HL § * DY H KX I E Y P Y T

24241 - CATCACAGCTTCTACACCCGTTAAGGTAGTAGTTTITCTGACCACAATGTTTACACACCAC - 24300
-H H S F Y TR * 66 8 § F L TTTMTVFTH H
- I T A S TPV KV V V F * P Q CLHT T
- S Q L L HPULIR* * F S DHNUV Y T P H

24301 - ATTAAGAACTCGCTITTGCAGATTCCARATTAGCATGCTGTAGAAGATGGGTCATAGTTIC - 24360
-I K N 8 L ¢ R F Q I S ML * K MGH S$ F
- L R T R F A D S8 K L A CCIRU RMWUV I V 8
- * EL AL Q I P N * H A V E DG S * F L
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24361 - TCTGACATCACCAAGCTCGCCAACAGTTTTATTACTGTAAGCGAGTATGAGTGCACAAAA - 24420
-8 D I T KL AN S F I TV S E Y ECT K
- L T s PSS P TVLL L * A S M S A Q K
- *H HQARQQF Y Y C KU RV * V H K 8

24421 - GTTAGCAGCATCACCAGCACGGGCTCTATAATAAGCCTCTTGAAGTGCTGGTGCATTGAA - 24480
-v s s I T S TG S I I 8§ L L K C W C I E
- L AAS PAURAL * * A S * 35 A GAULN
- *O HHQHGILYNI KUPULEV L V H * I

24481 - TTTGACTTCAAGCTGTTGAAGTGCTAATAAAACACTAGACAAATAACAATTGTTATCAGC - 24540
-F D F KL L K C * * NTWI R QI TTI VI S
- L T 88§ 8 ¢C *» 5 A NKTULUDI K * Q L L 5 A
- *L Q AV E VL I KHE* TNUNUDNTZCY QP

24541 - CCATTTAATTGAAGTTAAACCACCAACTTGAGGAAATTTCCATTTCTTTCTGTGGTTTAA - 24600
-P F N *x 8 ¥ T T NUL R K F P F L C V VvV *
- HL I EV X P PT* G NV FHT FVF VWF K
- I * L KL NHQULEZETI S I S L C G L K

24601 - AGCAGACATGTACCTACCAAGAAAACTCTCATCAAGAGTATGGTAGTACTCGARAGCTTC - 24660
-S RHV P T K KTTU LTI K S MV V L E § F
- ADMYUL PRI KULS S RV W * Y S8 K A 8
- Q T C T Y Q EN S HQEYG S TURIKTLH

24661 - ACTACGTAGTGTGTCATCACTAGGTAGTACAAAGAAAGTCTTACCCTCATGATTTACATG - 24720
-T T * C V I T R * ¥ K E S L T L M I Y M
- L R 8 V8 8 L G T K K VL P 3 * F T =*
- Y v v CHH* V V QR K S Y P HDULUHE

24721 - AGGTTTAATTTTTGTAACATCAGCACCATCCAAGTATGTTGGACCABACTGCTGTCCATA - 24780
-R F N F ¢CNTI S TTIOQV CWTI KTILTULSI
- 6L I FVTSAZPSI KY VG PUNTCOCUPY
- v FL *HQHHP S ML D QT AUV HM

24781 - TGTCATAGACATATCCACAAGCTGTGTGTGGAGATTAGTGTTGTCCACAGTTGTGAACAC - 24840
-C HR HTIHIKULOCV ETI SV V H S CE H
- vIibDISTSOCVW RILUYVIL STV VDNT
- s * T Y P Q AV CGD * C CUP QL * T L

24841 - TTTTATAGTCTTAACCTCCCGCAGGGATAAGAGACTCTTTAGTTTGTCAAGTGAAAGAAC - 24900
-F Y 8 LN L PQG* ETUL* F V K * KN
- F I VLTS SURI®RDI K RILT FSUL S S ETZ RT
- L *s * P P A G IR RDS ST LV CQV KTESTPD

24901 - CTCACCGTCAAGATGARACTCGACGGGGCTCTCCAGAGTGTGGTACACAATTTTGTCACC - 24960
-L T VvV KM KL DGAULIQ SV VHNTFUVT
- P § R * NS T GUL SRV W Y TTIUL S P
- H R QD ETI®RI R GSPETU CGTQF C H H

24961 - ACGCTTAAGAAATTCAACACCTAACTCTGTACGCTGTCCTGAATAGGACCAATCTCTGTA - 25020
-T L K K F N T * L CTUL S * I G P I S V
- R L RNSTUPNJS VR CUPE* D Q S L =*
- A * E I O HLTULYAUVILUNU RTUNULTCK

25021 - AGAGCCAGCCAAAGAAACTGTTTCTACAAAGTGCTCCTCAGATCTCTTTCATGACGAAGT - 25080
-R A § Q R NCVFY K VL LU RTZ CTUL * * R 8§
- EPA KETUV S T KT CSSDVFDTDE V
- S Q P K KL FL QS AP QMSULMT K *

25081 - GAGGTATCCATTATATGTAGTAACAGCATCTIGGTGATGATACTGACACTACGGCAGGAGC - 25140
-E Vv 5 I I C S N S I W * * Y * H Y G R 8§
- RYPLYVVTASGDUDTUDTTATG A
- ¢G I HYM®* * Q HL VMTIULTTULU RGQEL

25141 - TTTAAGAGAACGCATACAGCGCGCAGCCTCITCAAGATTAAAACCATGTGTCACATAACC - 25200
-F K R TH T AR 8 L F K I K TMUCUHTI T
- LR ERTIQRA AAS SR RILI KUPTCUVT * p
- *ENA Y S A QP L QD * NHV S HN Q
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25201 - AATTGGCATTGTGACAAGCGGCTCATTTAGAGAGTTCAGCTTCGTAATAATAGAAGCTAC - 25260
-N W HCDKURUL I * RV QL R NNUZ R S Y
-1 66 I vT S G S F REV F S F VI IEA- AT
- L AL *Q A A HULE S S A S * * * K L Q

25261 - AGGCTCTTTACTAGTATAAAAGAAGAATCGGACACCATAGTCAACGATGCCCTCTTGAAT - 25320
-R L F T S I K EE S DTIV ND A ATULTLN
- 66 s$LL VvV * K KNURTU®PO* S TMZ®P S * I
- A L Y *Y K R R I GHHS QURCUPILETF

25321 - TTTAATTCCTTTATACTTACGTTGGATGGTTGCCATTATGGCTCTAACATCCATGCATAT - 25380
-F NS F I L T L DG CHY G S NI HAY
- L I PL YL RWMVYVATIMATILT S MUHI
- * F L Y T Y V GW L P L WUIL * HUPC I *

25381 - AGGCATTAATTTTCTTGTCTCTTCAGCATGAGCAAGCATTTCTCTCAAATTCCAGGATAC - 25440
-R H* F § CL F S M S KHUF S QI P GC Y
- G I N F L V8 8 A *A § I S L KUPF QDT
- A L I FL S L 0 HEO QA AUFPFTULSDNSURTIZQ Q

25441 - AGTTCCTAGAATCTCTTCCTTAGCATTAGGTGCTTCTGAAGGTAGTACATAAARATGCAGA - 25500
-8 8 * NL F L §I R CF * R * Y I K C R
- VPRI S SL AL G ASI ESG ST * N A D
- F LE S L P * H* V L L KV V HIZ KMOGQI

25501 - TTTGCATTTCTTAAGAGCAGTCTTAGCTTCCTCAAGTGTATAACCAGCACATCCTTGTCC - 25560
-F A F L K S8 8§ L 8§ FL K CTITSTS L S8
- L HFLRAVLAS S SV *x P A HUPCP
- c I s * E Q 8§ * L P Q VYN OHTI LV D

25561 - AGGGTACGTGGTTATATACTCATCAACTGGCACTTTCITCAAAGCTCTTGAGAGCATCTC - 25620
-R VR G Y I L I NWHT FULIGQS S * EH L
- 6 YV Vv I Y 38 S TG TV FV F KA AULTESTI S
- G T WL Y THQULA AULS S KL L R A S Q

25621 - AGTAGTGCCACCAGCCTTTTTGGAGGGTATTACAACACAAGTGATATCACCACTAGTGAT - 25680
-§ § ATSUL FGGY YNTSUDTITT S D
- VV P P A F L EGTITTOQV I S PIL VI
- *'CH QP F W RV L QH K * Y HH » *» «

25681 - AACATCACCTACCATGTAAGGTGCATCCTTCTCAAGGARAGACATATCTTCACCTCTAAG - 25740
-N I T Y HV R CTIULUIL XK EU&RUHTIT FT S K
- T8 P TM * GA S F S R KDTI S S P L 8
- HHL PCZ KV HP S QG KTYULHTL * A

25741 - CATGTTCTGAGAATCATGGTAAAGCTTACCATTGATATCAGCAAACARGAGTAACTTATT - 25800
-H v L R I MV KL TTIUDTI S K OQQE * L I
- M F * E S W * 8§ L P L I S A NI KSIUNTULIL
- C S ENHG KA AYH * Y Q Q TRV T VY W

25801 - GGTAAGAAACTTAGTTTCTTCCAGTGTTGTGGTAACCTCATCAATGCAGGCCTTAATTTT - 25860
-6 K KL s F F Q ¢CCGNULTIUNA AGTLTNTF
- VRNLV S S S VVV TS S M QATULTITF
- *E T * F L P VL W * P HQ CR P * F L

25861 - TGGCTTCACATCGACAGGCTTCTGTACGACAGATTTCTCCTCAGTTT TGGAATCTTCTGT - 25920
-W L HIDU RUILUL Y DIRUPFPILIULSV FOGTIVFC
- 66 FTSTGT F CTTUDT F S S VL E S § vV
- A°'S HR QA SV R QI S P QF WINTULTLC

25921 - GTTTGGTGGCTCCTCTTGTTTAGGTGCTTCCACTCTAGGCTTCAGGTTATCAAGATAATC - 25980
-V W WIL L L FRU CPFHSRILQV I K I I
- F G GS S CL GASTUL G F RUL S R * 8
- L vAPL V * VL PUL * A S G Y QDN NP

25981 - CATGACAACCTGCTCATAAAGAGCTTTGTCATTGACTGCAATATAAACCTGTGTACGAAC - 26040
-H DNIL L I K S F VIDCNTINILTGCTN
- mTTOCS * RALSL TATI* TCUVIRT
- * Q P A HKEULUCH™®*L QY K P UV Y E P
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26041 - CGTCTGCACGCACACTTGTAAAGACTGAAGTGGTTTAGCACCAAATATGCCTGCTGACAA - 26100
-R L HA HL * RL KW PF S T XK Y A C * Q
- v ¢CTHTT CI KUD* 8 GLAUZPINMM?PA ADN
- S ARTULV KT TEV V * HQ I CULULTT

26101 - CAATGGTGCAAGTAAGATGTCCTGTGAATTGAAATTTTCATATGCTGCCTTAAGAAGCTG - 26160
-Q W ¢ K * D VL *# I E I F I ¢ CUL KK L
- NG A S KM S CEUL K F S Y A AL R S W
- M Vv QVRCPVN* NF HMUL P * E A G

26161 - GATGTCCTCACCTGCATTTAGGTTAGGTCCAACAACATGCAGACACTTCTTAGCAAGATT - 26220
-Dv L TOCTI®* VRSN NNMMGQTTILTUL S K I
- M S 8§ PAFRULGPTTU CRIHETFILA AT RL
- ¢ P HL HL G * V Q Q HADT S * Q D Y

26221 - ATGTCCAGAAAGCAAARCAAGACCCTCCTACTGTAAGAGGGCCATTTAGCTTAATGTAATC - 26280
-M 8 R K Q TRUPS Y C KU RA ATI* L NV I
- ¢CPE S KQDUPUPTV RGPV F S L M * 8
- V@ K ANI KTULULTUL * E G H UL A * C N H

26281 - ATCACTCTCCTTTTGCATGGCACCATTGGTTGCCTTGTTGAGTGCACCTGCTACACCACC - 26340
-1 TL L L HGTTIGCCUL V EZ CTTCY T T
- L 8 FCCMAPTULUVALTLS ATPA ATTUPT®P
- H S PFAWUBHHWILUPGC®* V HULLHHUEHEH

26341 - ACCATGTTTCAGGTGTATGTTAGCAGCATTTACAATCACCATAGGATTAGCACTTTGTGC - 26400
-T M F Q VY VS S I Y NHUHIZ RTISTTLC
- P CFRCMULAATFTTITTIGTIL ATULTC A
- H VvV sS GV C * Q HL Q S P * D * HF V P

26401 - CTCCTTAACGATGTCAACACATTTAATGGCAACATTGTCAGTAAGTTTTAAATAACCAGT - 26460
-L L ND VNTV FNGVNTIUVS KT F * I T 8§
- $ L TMSTHULMATTULS YV S F XK * P V
- P * R CQ HTI * WOQHTU CZGQ™* V L NN Q *

26461 - ARACTGATTAACTGGTTCTTCAGGTGTAGGTTCTGGTTCTGGCTCAATCTCTCGATTGCTC - 26520
-K L T N WP FPFRUCRTFWT FWULIUNTUL * L L
- N *L T G S S§ G V G 8 G 8 G S I 8 D C s
- T D * L VL QV * vV L VL A OQ S L I a Q

26521 - AGTAGTATCATCCAGCCAGTCTTCCTCTTCTTCTTCCTCAACTCGAACTGTTTCAGCTGA - 26580
-5 § I I Q PV F LV FVFT FILINGSWNT CTF § *
- VV S SsS 8 0 § S 8§ S S 58 S TR RTV S A E
- *Y HPA SLPULULULUPGQLETLTFOQTULR

26581 - GGCACCAAATTCCAGAGGGAGACCTTGATAATCATCCTCTGTACCGTACTCATGTTCACA - 26640
-G T K F QRETU LTI I I LCTUVILMT FT
- A PNSRGRUPT™* * § § 8§ V P Y § C S Q
- H Q I PE GDULTUDIDNUHUPULY RTHYVYVY HR

26641 - GGTTTCATCAATTTCTTCTTCCTCACACTCTGCATCGTCCTCTTCTTCCTCATCTGGAGG ~ 26700
-G F I N F F FLTVLOCTIUVILTFTFTLTIUWWR
- V8 8 I $s s S S HS A S S S S S 8 s 6 ¢
- FHQ F L LPHTULUHIZ RUPILILU®PIHTILE G

26701 - GTAAAAGGAACAATACATACGTGATGAAAAGTTTTCTTCACCAGCATCATCABATAAGTA - 26760
-V K GTIHT™* * KV F F TS I I K * V
- *K EQ Y I RDEI KV F S S P A S S N K *
- K R NNTVY VMK S F L HQHUHEOQTI SR

26761 - GAATGTAGCTACACTCCACTCATCAAGATCAATACCCATGTTGGTAAGGAGATCAGAAAC - 26820
-E C S Y TP LI K I NTHUV G XK ETITUZ RN
- N VATILHS SR SIPMULUV®RTE RTSET
- M * L H S THOQDOQY P CW * G D Q K L

26821 - TGGTTGTAAAGTCTTCACAACAGCCTCTGCTACAACACATGCAAACTCAGTAACTTCGGT - 26880
-WUL * 58 L HN SUL CYNTGCIKTUL SNV F G
- G C KV FTTA ASA ATTUHA ANTZSVT S V
- vV V X 8 $S Q ¢ P LL Q HMOQTOQ * L R Y
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26881 - ACCGGATTCAARCAGTGTAGACAGAGCACTTTTCATTAAGCACTTTGTCAACACGTTCATC - 26940
-T 6 F NS VDURALTFTII KU HTFUVINTTFTI
- P D STV *» T EHTF S L S TUL S TI R S8 S
- R'I Q Q C R Q S TV F H * AL CQUHV HQ

26941 - AAGCTCAAATGTGATTCTCACATTCTTGTAACCTTGAACTTCCCAAACAGTATCTTCTCC - 27000
-XK L K CCD S HTIULVTULNTFUPNZSTITF S
- 8§ s NV IL T FULO®* P * T S QT V § 8§ P
- AAQ M * F S HS CNULETLU PI KU GQVYULTULQ

27001 - AAAGGTTACACCTTTAATTGGTGCACCCCCTTTTAAGCGAAAGACATTGTTTGTAGCCAG - 27060
-XK 6 Y T FNWCTU PV F * A KUDTIUVC S8 Q
- XK v T?PULTIGAZPUPTFI KR RIEKTIULTF FUV A S
- R L HL *L VHU®PILULSEUZRUHTCTL * P V

27061 - TAAACCAGGAGACAATGCGCAGTATTGTTCTTTGTCCTTAATCTCTAAGAGCATGAGGCC - 27120
-* T R RQ@QCAV L F F VL NTIL™* EHE A
- K P GDNAUGQY C S L 8L I §$ K S MU R P
- N Q ETMPRS I VL CUP®* S L RA * G H

27121 - ATTTACACAGACTGGTGTGCCGACGATAGCTCCATTTGTGAAGCTATCAACGGGCGTCTC - 27180
-I Y T DWCAUDU DS S I CEWZ BATINGT RL
- FT QT GV P TTIAUZPTF VYV KUL S TG V 8
- L HRLVCRR®*TULHUL * § Y Q R A S R

27181 - GAGTGCTTCGAGTTCACCGTTCTTGAGAACAACCTCCTCAGAGGTAAGTACTCTETCATE - 27240
-E CF E F TV L EDNNULILUI RGIE KUY C V M
- S A S S s P FLRTTS S EV STV S C
- vVL RV HRS * E QPP QR * V L CH V

27241 - TGAATCACCTTCAAGAAAGGTTACTTCTTTTGGTGCCTTAAGAGGCATCAGTAGTTGCAG - 27300
-* I T F KX G Y F F W CUL KU REHTE * [ @
- ES P SR KV T S F GAULI RGMS S S C 8
- N HL Q ERULLIULULV P * EA A * V V A A

27301 - CTGCTCCTTGCCACGTATACACTGACGGTAAAGTCCCTTGCTTTGAGCGATGAAGACTTC - 27360
-L L L ATYTULTUV X SLA AULT ST DTETDF
- ¢S L P RIHO®*RT* S§ P L L * A MI KT 8
- AP CHVYTDGI KVU?PCTFETZRT*TRTLH

27361 - ACCTAAGITGAGTGATCGCAACTITGCGCCAGCGATAGTGACTTGATCAATGCACATTIC - 27420
-T * VvV E * 5 Q L CA SDSDUL I NI ATEHF
- P KL S DRNVFA AP ATITV VT ®* S MUHETI S
- Ls§* VvV IATULIRIQRT™**LDGOQTCTTF R

27421 - GAGTGCCTTGTTAACAACATCAATGAAGCATTTTACACAATCCTTGATGTTATCTGAAGC - 27480
-ECL VNNTIWNUEA AWTFV YTTITULODUV I * §
- $ AL L TTS8SMI KU HTFTOQSTILMTUL S E A
- vV PC* QHQ* S I L HNUPO®*OC CY L K Q

27481 - AACCTGTATTTGACCCTTGACGATGTCAAAAACACCTGTAATGAGAAATTTGAGAATCTC - 27540
-N L YL T LDDV KNTTCNTETZKTFTENL
- T¢I * P L TMZSIKTU®PVMIZRNTULTZ RTI S
- P VFDUP* RCOQZ KHL * » E I  E § P

27541 - CCAAGCATCCTTGAGAAATTCAACTCCTGCACTAAGTTTCGCCTCAATCCATTCABAGAT - 27600
-P 8 I L EZXPF N S CTI KT FU RTULUNTU PTFKD
- QA S L RNJSTUPA ALTGST FOA ASTIU HSTZKI
- KHP * EI QLULH™*UV S P QS TI Q R *

27601 - AGGCCTGAGTTTTTCAARCAGTAGTGCCCAARAGATTAGACAACCACTGAGAAGTCTGTTG - 27660
-R P EFF NS S AQKXK I RQZPULUZ RSTLL
- 6L S F STV VP XK RULTUDINU HT*TE EUVT C.UC
- A * V F Q Q *# C P KD * T TTTETIKS S V V

27661 - TACAAGACCACCAGTTACATATGCCATAATAATGACACTGTTGGTGAGCAGETCTGAAGT - 27720
-Y KX T T S Y I CHNINUDTUV G ETU QUV * 8§
- TR PPV TYATITIMTULULUVSU R SEV
- Q DHQLHMP * *» + HCW * A GTUL K Y

FIG. 12 Con't



U.S. Patent Sep. 11,2007  Sheet 88 of 94 US 7,267,942 B2

27721 - ATAAACCATGGCGTCGACAAGACGTAATGACTGTTCAGAAATACCATCAAGTATGGTGAC - 27780
-I NH G VD KT ®* * L FRNTTIK Y G D
- * TMA S TR RNDTZGCSETIU®PS S S MV T
- K P W RROQDV MTV Q K Y HOQ V W * Q

27781 - AGCTGCTCTTTGCAAATCAGGAATTGAGTGGTTTGCTGCATCAAGTGTGCGCGCAAAAAT - 27840
- ¢ 8 L Q I RN * V V CCTIIKTU CATRIKN
- A AL CK S G I EWTFA AU A S S VR AIKTI
- L L FANOQEULSUGILTULHZ Q@VCAUQI KL

27841 - TGATCTGATAACACCAGCAGCCTGTGAGGGAAAACCACACAGTGGTGTTAAAACTGATCT - 27900
-* 8 D NTS5 8L * G KTTQWC * N * 8
- DL ITUPAMACETG G K PH S GV K TDL
- I » * HQ 0 PV RENUHTUV VL KTULTI S

27301 - CTGITGTCCAATGTTCCAAGCACCTTTTACGGGCTTTCCCTTGGTAACTTTATAGTTACC - 27960
-L L S NV?PSTTF FYGUL SL GNVF I VT
- ¢ ¢ PMF QAP F TGV FPULVTUL * L P
- v v Qg CSs KHULULI R ATFUZPW®*TIL Y S Y R

27961 - GCAGGACTCAACAATGGTTTTGAAAGACTTGTAATCAAGACTCTTTATAGTGTCAATAAA - 28020
-A G L NNGV FERTULUVIZ KTULY S8 VN K
- QDb S TMUV L KDUL * S RLF I VS IK
- R T Q Q@ W F * KT CVN QD S$ L * C Q * R

28021 - GGCACTTGTAGAAGCAGAGAAAGATGCCAARATGATGGCAACCTCTTCATTCAAATGAAR - 28080
-G T CUR S REURTI COQNUDGNULU FTIOQQMEK
-~ AL VEAEI KD AIKMMA AT S 5 F K * K
- HL * K Q R KMU©PZ K * W Q P L H S NZEN

28081 - ATCGCCAACAATGTTAATGTTAACACGTTCACGACTCAGTATCTCAAGGAGATCCTCATT - 28140
-I A NNV NV NTT FTTUOGQYULIKTETITLTI
- § P TMULMULTH RS RILS I S RU RS S TF
- R Q Q ¢ » ¢ * HV HD S8V S Q GD P H S

28141 - CAAGGTCTCCACATTGTCACCAGTAATGCCAGTATGGCCTGAGCCAATATCAGCACTAGE - 28200
-Q 6L HI VTS DNASMHZ ZaZzT®* AINTIS ST S
- K vsTL S P VMUPVWUPEUPTI S A UL A
- R S P HCHO Q™* C QY GL S QY Q H * H

28201 - ACGAGGAACCCAGTAGGCACGCTTATTATAGCAGCCAACATAGGCAAACACACAGCCTCC - 28260
-T R N P V G TULTITI2A2ANTITGTI KU HT A S
- R GTQ * ARLL * Q P T * A NTQ P P
- E E P S RHAY Y S S QHROQTH S L Q

28261 - AAAACATCTAGTCCTACCTCCCTTGCGGAGTCGAGTTTCAATGTTTGAGTGGTTGTGATA - 28320
-K T s s P T S L A E S S F NV + VvV V¥V I
- KHL VL PUPULU RS RV S MTFEWTIL * =*
- N I * S YL PCGVETFOQU CL S G CODN

28321 - ATCTGCAACACTATGCTCAGGTCCAATCTCTGGGTCTTGACAGGCAGGACATGGCATTTT - 28380
-I ¢ N TMULI RS NTILW®W VL TOGU RTWUHTF
- 8§ ATULCSGPI S GS * QA GHGTIF
- L Q H YA QV QS5L GLDURIOQDMMUBATF §

28381 - CACTACAGCATTAGTAGGTAGGTACCCACATGTAGTAGGTCCTTCAATAACTAAATTTTC - 28440
-H Y S I 8 R * V PTUCS RS F NIN ~ I F
- T TAULV GR Y P HV V G P S I T KTF §
- LQH™** V GTHM®* * VL Q * L NP Q

28441 - AGTGCCACAATGTTCACAAGTGGCTTTCAGAAAGTCGCACGTCTGCCATGAAACTTCATC - 28500
-8 A TMVPFTS GF Q KV ARTILU P * NV F I
- VP QCS QV AT FRIKSHUVCHTETS s
- C HN VHIKWIL S E S RT S 2AMI KTLHR

28501 - GCAATGATTACATTTCATCAAGGTAGACAAGTGCATATTGTTACACTCCTGTGGAGATGC - 28560
-A M I TFHOQGRIGQV HTITVTILTIL WU R C
- Q* LHFTI K VDI KT CTIULTLUHSOCSOGT DA
- N DY I S S R * TS AYCYTU&PVEMDGQ Q
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28561 - AACAGGGTACACAGAGCGTATACGCCCCATGAAACCCTCAGTCTTTTTCTTTTCAACACG - 28620
-N R VHRAYTUPHUETULS UL FUL FNT
- TG ¥ T ER I RPMIEKUPS YV F FF S TR
- Q G T Q S VY A P * NP QS PF S8 F Q HV

28621 - TGGTTGAATGACTTTGACTTTTGAGTTAAGAGGAAACACAAACTTTGGGCATTCCCCTITT - 28680
-W L NDVFDVF * V XRKXKHIKULWATFPTF
- G *M™M TLTT FETU LR RUGNDNTNT FGUHS P L
- vV E* L * L L §8 * EET Q T UL G I P L *

28681 - GAAAGTGTCAAATTTCTTGGCACTCTTAATTTCGAAGGGTGTCTGGTGCTCGTAGCTCTT - 28740
-E S Vv K FL GTULNVFESGT CILUVUL VAL
- K vV SN F L AL LTI S XK G VW CS * L L
- K ¢ Q I 8 WH 8 * F R RV S G AU R S S Y

28741 - ATCAGAGCGCTCAGTGAACCAGGCAATTTCATGCTCATGGTCACGGCAGCAGTAGACACC - 28800
-1 R AL S EPGDN FMULMUVT AR AUWVDT
- S ER S VNQATISTCS W SR QOQ™* T P
- Q S A Q * T R Q FHAHUGHGS S R HL

28801 - TCTCTTCGACTCGATGTAATCAAGTTGTTCCCAAAGAGTGCACATTGACTTGCCCGCGCG - 28860
-$S L RL DUV I KTULTFGI KSAUH* L A R A
- L FDSM®* S S C S ERV HIUDTILUPA ATR
- S 8 TR CNOQV VRI KET CTULTTZCU®PZRV

28861 - TGCGAGAAAATCTTTGATGCAATCAAGAGGGTACCCATCTGGGCCACAGARATTGTTGTC - 28920
-C E XK I FDATII KU RVY P IWATTETIV V
- AR K S L MOQSRGY P S G P Q KL L 8§
- R ENUL * CN Q E GTUHTULGUHIZ RNTZCTCR

28921 - GACATAGCGAGTGACTGCACCTCCATTGAGCTCACGAGTGAGTTCACGGAGTGCACCACT - 28980
-b I ASDOCTS S I ELTSETFTTET CTT
- T * R VvV T AP PL S S RV S SR S A P L
- H S E* LHEHLUHO*AUHTE®*V HG GV HUHC

28981 - GCCATGCTTAGTGTTCCAGTITTTGTTCATAATCTTCAATGGGATCAGTGCCAAGCTCGTC - 29040
-AML 8 VPVLZFIIVFINGTISAIZ KTELV
- P CL VF Q F ¢C S * S s M G S VP S 8§ S
- H A *¥ C S S F VHNULI QU WDOGQTCOQATZRH

29041 - ACCTAAGTCATAAGACTTTAGATCGATGCCATAGCTATGACCACCGGCTCCCTTATTACC - 29100
-T * Vv I R L * I DAIAMTTSG S UL I T
- P K S *D FURSMU®P™*L * P P APILIL P
- L 8 HK TULD R CHS Y DHU RTULUPY Y R

29101 - GTTCTTACGAAGAAGAACATTGCGGTATGCAATTGGGGTTTCGCCCACATGTGGCACGAC - 29160
-V L T K KNI AV CNWGFAUHMUWEHE
- FL RRRTULRYATIGVYV S PTTCGT S
- S Y EEEHCGMOQLGF FURUPUHV AT RV

29161 - TACTCCCAGTGTTATACCGCTACGACCGTACTGAATGCCGTCCATTTCTGCAACCAGCTC - 29220
-Y $ Q ¢CYTATTV L NAV HPFCNOQL
- TP SV I PLIRUZPY *MUP S I S A TS S
- L PVLYRYDRTETCRUPTFTULUGQUZ PA ALQQ

29221 - AACGACCTTGTGGCCGTGATTGGTGCTTAAGGCATCAGAACGTTTAATGAACACATAGGE - 29280
-N DL VAV IGAO™* GIU RTT FNTEUHTIG
- TTUL WP * L VLK ASEZRTILMNT* @
- R P CGRDWOCULIRHOQNUV * *» T H R A

29281 - CTGTTCAAGCTGGGGCAGTACGCCTTTTTCCAGCTCTACTAGACCACAAGTGCCATTTTT - 29340
-L F KL G QY A F F QL Y * T TS ATI F
- C S 8 WG S TUPVF S S S TRUPOQUV PV F L
- VQAGAV RILTFUPA ALULTUDUHIKTG CHTF *

29341 - GAGGIGTTCACGTGCCTCCGATAGGGCCTCTTCCACAGAGTCCCCGRAAGCCACGCACTAG - 29400
-EVFTCULUR* G L F HRV P EA ATH *
- RC S RA S DURAS S TESU®PI XKUPT RT S
- G VHV?PPIGUPULUPOQS PR S HATLA
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29401 - CACGTCTCTAACCTGAAGGACAGGCAAACTGAGTTGGACGTCGTGTTTTCTCGTTGACACC - 29460
-H VvV 8 NL KDURQTEULDUVCFULVDT
- T8 L T * R TG KUL § W TCV F S L T P
- R L * P EGQA ANT™*V GPRV F S R * H Q
29461 - AAGAACAAGGCTCTCCATCTTACCTTTCGGTCACACCCGGACGAAACCTAGGTATGCTGA
-K N K AL HLTT FR RS HPDET* V C *
- R TRUL S§ I L P F G HTIRTI KPR Y A D
- EQ G S P S YL SV TPGRUNILGMTL M
29521 - TGATCGACTGCAACACGGACGAAACCGTAAGCAGTCTGCAGAAGAGGGACGAGTTACTCG - 29580
-* 8 T A TIRTI KUP * AV CRURGT S Y s
- DR L Q HGRUNU RIKGQSAZETEGURUV TR
- I DCNTUDETV S S L Q KRUDETLTLV
29581 - TTTCTTGTCAACGACAGTARAATTTATTATTGTTTATACTGCGTAGGTGCACTAGGCATG - 29640
-F L VND S K I Y Y CL Y CV G ATULGM
- F L §s T TV K F I I v Y T A * V H * A C
- s ¢ QR Q*NILUILULF I L RPRTUCTURH A
29641 - CAGCCGAGCGACAGCTACACAGATTTTAAAGTTCGTTTAGAGAACAGATCTACAAGAGAT - 29700
-Q P § D S Y TDVF K VR RULENDNIU RS STRD
- S RATATNOGQTIULI K FV * RTUDULGQEI
- A ERQLUHRTF * S5 S FREO QI Y KR S
29701 - CGAGGTTGGTTGGCTTTTCCTGGGTAGGTARAAACCTAATAT - 29742
-R G W UL A F P G * V KT * Y X
- BEV G WL F L G R * K P N X
- R L V 6 F 8§ WV G KNL I X

29520
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PRIMER AND PROBE SEQUENCES

5’-CAGAACGCTGTAGCTTCAAAAATCT -3’ (SEQ ID NO:2471)
S’-TCAGAACCCTGTGATGAATCAACAG -3’ (SEQ ID NO:2472)
5’-TCTGCGTAGGCAATCC-3’ (SEQ ID NO:2473) (5’ labeled with
FAM; 3’ labeled with NFQ-MGB)

5’-ACCAGAATGGAGGACGCAATG-3’ (SEQ ID NO:2474)
5’-GCTGTGAACCAAGACGCAGTATTAT -3’ (SEQ ID N0:2475)
5’-ACCCCAAGGTTTACCC-3’ (SEQ ID NO:2476) (5° labeled with
FAM; 3’ labeled with NFQ-MGB)

FIG. 13
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1
DIAGNOSTIC ASSAY FOR THE HUMAN
VIRUS CAUSING SEVERE ACUTE
RESPIRATORY SYNDROME (SARS)

This application claims priority benefit to U.S. provi-
sional 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; U.S. provisional application No.
60/464.886 filed Apr. 23, 2003, U.S. provisional application
No. 60/468,139, filed May 5, 2003; and U.S. provisional
application No. 60/471,200, filed May 16, 2003, each of
which is incorporated herein by reference in its entirety.

The instant application contains a lengthy Sequence List-
ing which is being concurrently submitted via triplicate
CD-R in lieu of a printed paper copy, and is hereby incor-
porated by reference in its entirety. Said CD-R, recorded on
Mar. 22, 2004, are labeled “CRF”, “Copy 1” and “Copy 27,
respectively, and each contains only one identical 1.58 MB
file (V9661078.APP).

FIELD OF THE INVENTION

The present invention relates to a diagnostic assay for the
virus causing Severe Acute Respiratory Syndrome (SARS)
in humans (“hSARS virus”). In particular, the invention
relates to a quantitative assay for the detection of the hNSARS
virus, natural or artificial variants, analogs, or derivatives
thereof, using reverse transcription and polymerase chain
reaction (RT-PCR). Specifically, the quantitative assay is a
TagMan® assay. The invention further relates to a diagnostic
kit that comprises nucleic acid molecules for the detection of
the hSARS virus.

BACKGROUND

Recently, there has been an outbreak of atypical pneumo-
nia in Guangdong province in mainland China. Between
November 2002 and March 2003, there were 792 reported
cases with 31 fatalities (WHO. Severe Acute Respiratory
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 atypi-
cal 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 pathogens that are known to be commonly asso-
ciated with atypical pneumonia. The present inventors were
one of the groups involved in the investigation of these
patients. All tests for identifying commonly recognized
viruses and bacteria were negative in these patients. The
disease was given the acronym Severe Acute Respiratory
Syndrome (“SARS”). The etiologic agent responsible for
this disease was not known until the isolation of hSARS
virus from the SARS patients by the present inventors. The
present invention provides a rapid and specific real-time
quantitative PCR assay as disclosed herein. The invention is
useful in both clinical and scientific research applications.
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2
SUMMARY OF THE INVENTION

The invention relates to the use of the sequence informa-
tion of isolated hSARS virus for diagnostic methods. In a
preferred embodiment, the isolated hSARS virus was depos-
ited in Genbank, NCBI with Accession No: AY278491 (SEQ
ID NO:15), which is incorporated herein by reference. The
isolated hSARS virus was deposited with the China Center
for Type Culture Collection (CCTCC) on Apr. 2, 2003 and
accorded an accession number, CCTCC-V200303, as
described in Section 7, infra, which is incorporated by
reference.

In a specific embodiment, the invention provides a diag-
nostic assay for the hSARS virus, natural or artificial vari-
ants, analogs, or derivatives thereof. In particular, the inven-
tion relates to a quantitative assay for the detection of
nucleic acid molecules of hSARS virus using reverse tran-
scription and polymerase chain reaction (RT-PCR). Specifi-
cally, the quantitative assay is a TagMan® assay. Also
provided in the present invention are nucleic acid molecules
that are suitable for hybridization to hSARS nucleic acids
such as, including, but not limited to, PCR primers, Reverse
Transcriptase primers, probes for Southern analysis or other
nucleic acid hybridization analysis for the detection of
hSARS nucleic acids. Said hSARS nucleic acids consist of
or comprise the nucleic acid sequence of SEQ ID NO:11, 13,
15,16, 240, 737, 1108, 1590, 1965, 2471, 2472, 2473, 2474,
2475 or 2476, or a complement, analog, derivative, or
fragment thereof, or a portion thereof. In a preferred
embodiment, the primers comprise the nucleic acid
sequence of SEQ ID NOS:2471 and/or 2472. In a preferred
embodiment, the primers comprise the nucleic acid
sequence of SEQ ID NOS:2474 and/or 2475. In a most
preferred embodiment, the nucleic acid molecule comprises
the nucleic acid sequence of SEQ ID NO:2473, or a portion
thereof, and may be used for the detection of the hSARS
virus in a RI-PCR assay using nucleic acid molecules
comprising the nucleic acid sequences of SEQ ID NOS:2471
and/or 2472 as primers. In another most preferred embodi-
ment, the nucleic acid molecule comprises the nucleic acid
sequence of SEQ ID NO:2476, or a portion thereof, and may
be used for the detection of the hSARS virus in a RI-PCR
assay using nucleic acid molecules comprising the nucleic
acid sequences of SEQ ID NOS:2474 and/or 2475 as prim-
ers. In yet another most preferred embodiment, the assay is
a TagMan® quantitative assay.

In one embodiment, the invention provides methods for
detecting the presence or expression of the hSARS virus,
natural or artificial variants, analogs, or derivatives thereof,
in a biological matetial, such as cells, blood, serum, plasma,
saliva, urine, stool, sputum, nasopharyngeal aspirates, 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 or
expression of the hSARS virus. In a specific embodiment,
the detecting agents are nucleic acid molecules of the
present invention. In another specific embodiment, the
detecting nucleic acid molecules are immobilized on a DNA
microarray chip.

In a specific embodiment, the invention provides a diag-
nostic kit comprising nucleic acid molecules which are
suitable for use to detect the hSARS virus, natural or
artificial variants, analogs, or derivatives thereof. In a spe-
cific embodiment, the nucleic acid molecules have the
nucleic acid sequence of SEQ ID NOS:2471 and/or 2472. In
specific embodiments, the nucleic acid molecule has the



US 7,267,942 B2

3

nucleic acid sequence of SEQ ID NO:2473. In another
specific embodiment, the nucleic acid molecules have the
nucleic acid sequence of SEQ ID NOS:2474 and/or 2475. In
specific embodiments, the nucleic acid molecule has the
nucleic acid sequence of SEQ ID NO:2476.

In one aspect, the invention relates to the use of the
isolated hSARS virus for diagnostic methods. In a specific
embodiment, the invention provides a method of detecting
mRNA or genomic RNA of the hSARS virus of the inven-
tion in a biological material, such as cells, blood, serum,
plasma, saliva, urine, stool, sputum, nasopharyngeal aspi-
rates, and so forth. The increased or decreased level of
mRNA or genomic RNA 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 mRNA or genomic RNA of the
hSARS virus. In a specific embodiment, the detecting agents
are the nucleic acid molecules of the present invention. In
another specific embodiment, the detecting nucleic acid
molecules are immobilized on a DNA microarray chip.

In another aspect, the invention relates to the use of the
isolated hSARS virus for diagnostic methods, such as
detecting an antibody, which immunospecifically binds to
the hSARS virus, in a biological sample. In a specific
embodiment, the detecting agents are a hSARS virus, for
example, of deposit no. CCTCC-V200303, or having a
genomic nucleic acid sequence of SEQ ID NO:15, or
polypeptides encoded by the nucleic acid sequence of SEQ
ID NO:1, 11, 13, 15, 16, 240, 737, 1108, 1590, 1965, 2471,
2472, 2473, 2474, 2475 or 2476.

In yet another aspect, the invention provides antibodies or
antigen-binding fragments thereof which immunospecifi-
cally bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1, 11, 13, 15, 16, 240,
737, 1108, 1590, 1965, 2471, 2472, 2473, 2474, 2475 or
2476, or encoded by a nucleic acid comprising a nucleotide
sequence that hybridizes under stringent conditions to the
nucleotide sequence of SEQ ID NO:1, 11, 13, 15, 16, 240,
737, 1108, 1590, 1965, 2471, 2472, 2473, 2474, 2475 or
2476, and/or any hSARS epitope, having one or more
biological activities of a polypeptide of the invention. Such
antibodies include, but are not limited to polyclonal, mono-
clonal, bi-specific, multi-specific, human, humanized, chi-
meric antibodies, single chain antibodies, Fab fragments,
F(ab"), fragements, disulfide-linked Fvs, intrabodies and
fragments containing either a VL or VH domain or even a
complementary determining region (CDR) that specifically
binds to a polypeptide of the invention.

The present invention also relates to a method of identi-
fving a subject infected with the hSARS virus, natural or
artificial variants, analogs, or derivatives thereof. In a spe-
cific embodiment, the method comprises obtaining total
RNA from a biclogical sample obtained from the subject;
reverse transcribing the total RNA to obtain ¢DNA; and
subjecting the cDNA to PCR assay using a set of primers
derived from a nucleotide sequence of the hSARS virus.

The present invention further relates to a diagnostic kit
comprising primers and a nucleic acid probe for the detec-
tion of mRNA or genomic RNA of hSARS virus.

3.1. Definitions

As used herein, the term “variant” refers either to a
naturally occurring genetic mutant of the hSARS virus or a
recombinantly prepared variation of the hSARS virus, each
of which contain one or more mutations in its genome
compared to the hSARS virus of CCTCC-V200303. The
term “variant” may also refer to either a naturally occurring
variation of a given peptide or a recombinantly prepared
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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.

As used herein, the term “analogue” in the context of a
non-proteinaceous analog refers to a second organic or
inorganic molecule which possess a similar or identical
function as a first organic or inorganic molecule and is
structurally similar to the first organic or inorganic molecule.

As used herein, the term “derivative” in the context of a
non-proteinaceous derivative refers to a second organic or
inorganic molecule that is formed based upon the structure
of a first organic or inorganic molecule. A derivative of an
organic molecule includes, but is not limited to, a molecule
modified, e.g., by the addition or deletion of a hydroxyl,
methyl, ethyl, carboxyl or amine group. An organic mol-
ecule may also be esterified, alkylated and/or phosphory-
lated.

As used herein, the term “mutant” refers to the presence
of mutations 1n the nucleotide sequence of an organism as
compared to a wild-type organism.

As used herein, the terms “antibody” and “antibodies”
refer to monoclonal antibodies, bispecific antibodies, mul-
tispecific antibodies, human antibodies, humanized antibod-
ies, chimeric antibodies, camelised antibodies, single
domain antibodies, single-chain Fvs (scFv), single chain
antibodies, Fab fragments, F(ab') fragments, disulfide-linked
Fvs (sdFv), and anti-idiotypic (anti-Id) antibodies (includ-
ing, e.g., anti-Id antibodies to antibodies of the invention),
and epitope-binding fragments of any of the above. In
particular, antibodies include immunoglobulin molecules
and immunologically active fragments of immunoglobulin
molecules, i.e., molecules that contain an antigen binding
site. Immunoglobulin molecules can be of any type (e.g.,
1gG, IgE, IgM, IgD, IgA and IgY), class (e.g., 1gG1, [gG2,
1gG3, IgG4, IgAl and IgA2), or subclass.

As used herein, the term “antibody fragment” refers to a
fragment of an antibody that immunospecifically binds to an
hSARS virus or any epitope of the hSARS virus. Antibody
fragments may be generated by any technique known to one
of skill in the art. For example, Fab and F(ab"), fragments
may be produced by proteolytic cleavage of immunoglobu-
lin 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 CH 1 region and the hinge region of the heavy
chain. Antibody fragments can be also produced by recom-
binant DNA technologies. Antibody fragments may be one
or more complementarity determining regions (CDRs) of
antibodies.

As used herein, the term “an antibody or an antibody
fragment that immunospecifically binds a polypeptide of the
invention” refers to an antibody or a fragment thereof that
immunospecifically binds to the polypeptide encoded by the
nucleic acid sequence of SEQ ID NO:1, 11, 13, 15, 16, 240,
737, 1108, 1590, 1965, 2471, 2472, 2473, 2474, 2475 or
2476, or a complement, analog, derivative, or fragment
thereof, or a portion thereof, or that immunospecifically
binds to the polypeptide having the amino acid sequence of
SEQ ID NO:2, 12, 14, 17-239, 241-736, 738-1107,
1109-1589, 1591-1964 or 19662470, or a variant, analog,
derivative, or fragment thereof, and does not non-specifi-
cally bind to other polypeptides. An antibody or a fragment
thereof that immunospecifically binds to the polypeptide of
the invention may cross-react with other antigens. Prefer-
ably, an antibody or a fragment thereof that immunospecifi-
cally binds to a polypeptide of the invention does not
cross-react with other antigens. An antibody or a fragment



US 7,267,942 B2

5

thereof that immunospecifically binds to the polypeptide of
the invention, can be identified by, for example, immunoas-
says or other techniques known to those skilled in the art.

As used herein, the term “epitope” refers to a fragment of
an hSARS virus, polypeptide or protein having antigenic or
immunogenic activity in an animal, preferably a mammal,
and most preferably in a human. An epitope having immu-
nogenic activity is a fragment of a polypeptide that elicits an
antibody response in an animal. An epitope having antigenic
activity is a fragment of a polypeptide or protein to which an
antibody immunospecifically binds as determined by any
method well known in the art, for example, by the immu-
noassays described herein. Antigenic epitopes need not
necessarily be immunogenic.

As used herein, the term “antigenicity” refers to the ability
of a substance (e.g., foreign objects, microorganisms, drugs,
antigens, proteins, peptides, polypeptides, nucleic acids,
DNA, RNA, etc.) to trigger an immune response in a
particular organism, tissue, and/or cell. Sometimes, the term
“antigenic” is synonymous with the term “immunogenic”.

As used herein, the term “immunogenicity” refers to the
property of a substance (e.g., foreign objects, microorgan-
isms, drugs, antigens, proteins, peptides, polypeptides,
nucleic acids, DNA, RNA; etc.) being able to evoke an
immune response within an organism. Immunogenicity
depends partly upon the size of the substance in question and
partly upon how unlike the host molecules is the substance.
Highly conserved proteins tend to have rather low immu-
nogenicity.

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
cDNA molecule, can be substantially free of other cellular
material, or culture medium when produced by recombinant
techniques, or substantially free of chemical precursors or
other chemicals when chemically synthesized. In a preferred
embodiment of the invention, nucleic acid molecules encod-
ing polypeptides/proteins of the invention are isolated or
purified. The term “isolated” nucleic acid molecule does not
include a nucleic acid that is a member of a library that has
not been purified away from other library clones containing
other nucleic acid molecules.

As used herein, the term “hybridizes under stringent
conditions” describes conditions for hybridization and
washing under which nucleotide sequences having at least
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, or 95% identity to each other typically
remain hybridized to each other. Such hybridization condi-
tions are described in, for example but not limited to,
Current Protocols in Molecular Biology, John Wiley & Sons,
N.Y. (1989). 6.3.1-6.3.6.; Basic Methods in Molecular Biol-
ogy, Elsevier Science Publishing Co., Inc., N.Y. (1986),
pp.75-78. and 84-87; and Molecular Cloning, Cold Spring
Harbor Laboratory, N.Y. (1982), pp.387-389, and are well
known to those skilled in the art. A preferred, non-limiting
example of stringent hybridization conditions is hybridiza-
tion in 6x sodium chloride/sodium citrate (SSC), 0.5% SDS
at about 68° C. followed by one or more washes in 2xSSC,
0.5% SDS at room temperature. Another preferred, non-
limiting example of stringent hybridization conditions is
hybridization in 6xSSC at about 45° C. followed by one or
more washes in 0.2xSSC, 0.1% SDS at about 50° C. to 65°
C.

An “isolated” or “purified” peptide or protein is substan-
tially free of cellular material or other contaminating pro-
teins from the cell or tissue source from which the protein is
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derived, or is substantially free of chemical precursors or
other chemicals when chemically synthesized. The language
“substantially free of cellular material” includes prepara-
tions of a polypeptide/protein in which the polypeptide/
protein is separated from cellular components of the cells
from which it is isolated or recombinantly produced. Thus,
a polypeptide/protein that is substantially free of cellular
material includes preparations of the polypeptide/protein
having less than about 30%, 20%, 10%, 5%, 2.5%. or 1%,
(by dry weight) of contaminating protein. When the
polypeptide/protein is recombinantly produced, it is also
preferably substantially free of culture medium, i.e., culture
medium represents less than about 20%, 10%, or 5% of the
volume of the protein preparation. When polypeptide/pro-
tein is produced by chemical synthesis, it is preferably
substantially free of chemical precursors or other chemicals,
1.e., it is separated from chemical precursors or other chemi-
cals which are involved in the synthesis of the protein.
Accordingly, such preparations of the polypeptide/protein
have less than about 30%, 20%, 10%, 5% (by dry weight) of
chemical precursors or compounds other than the polypep-
tide/protein fragment of interest. In a preferred embodiment
of the present invention, the polypeptides/proteins are iso-
lated or purified.

As used herein, the term “isolated” virus is one which is
separated from other organisms which are present in the
natural source of the virus, e.g., biological material such as
cells, blood, serum, plasma, saliva, urine, stool, sputum,
nasopharyngeal aspirates, and so forth. The isolated virus
can be used to infect a subject.

As used herein, the term “having a biological activity of
the polypeptides of the invention™ refers to the characteris-
tics of the polypeptides or proteins having a common
biological activity similar or identical structural domain
and/or having sufficient amino acid identity to the polypep-
tide encoded by the nucleotide sequence of SEQ 1D NO:1,
11, 13, 15, 16, 240, 737, 1108, 1590, 1965, 2471, 2472,
2473, 2474, 2475 or 2476, or a complement, analog, deriva-
tive, or fragment thereof, or a portion thereof, or the
polypeptide having the amino acid sequence of SEQ ID
NO:2, 12, 14, 17-239, 241-736, 738-1107, 1109-1589,
1591-1964 or 1966-2470, or a variant, analog, derivative, or
fragment thereof. Such common biological activities of the
polypeptides of the invention include antigenicity and
immunogenicity.

As used herein, the term “portion” or “fragment” refers to
a fragment of a nucleic acid molecule containing at least
about 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 150, 200,
250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1000, 1050, 1100, 1150, 1200, 2,000, 3,000,
4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000, 11,000,
12,000, 13,000, 14,000, 15,000, 16,000, 17,000, 18,000,
19,000, 20,000, 21,000, 22,000, 23,000, 24,000, 25,000,
26,000, 27,000, 28,000, 29,000 or more contiguous nucleic
acids in length of the relevant nucleic acid molecule and
having at least one functional feature of the nucleic acid
molecule (or the encoded protein has one functional feature
of the protein encoded by the nucleic acid molecule); or a
fragment of a protein or a polypeptide containing at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90,
100, 120, 140, 160, 180, 200, 220, 240, 260, 280, 300, 320,
340, 360, 380, 400, 500, 600, 800, 1,000, 2,000, 3,000,
4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 9,500 or more
amino acid residues in length of the relevant protein or
polypeptide and having at least one functional feature of the
protein or polypeptide.
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As used herein, the term “analogue” in the context of
proteinaceous agent (e.g., proteins, polypeptides, peptides,
and antibodies) refers to a proteinaceous agent that pos-
sesses a similar or identical function as a second proteina-
ceous agent but does not necessarily comprise a similar or
identical amino acid sequence of the second proteinaceous
agent, or possess a similar or identical structure of the
second proteinaceous agent. In a specific embodiment, anti-
body analogues immunospecifically bind to the same
epitope as the original antibodies from which the analogues
were derived. In an alternative embodiment, antibody ana-
logues immunospecifically bind to different epitopes than
the original antibodies from which the analogues were
derived. A proteinaceous agent that has a similar amino acid
sequence refers to a second proteinaceous agent that satisfies
at least one of the following: (a) a proteinaceous agent
having an amino acid sequence that is at least 30%, at least
35%, at least 40%, at least 45%, at least 50%, at least 55%,
at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95% or at least 99%
identical to the amino acid sequence of a second proteina-
ceous agent; (b) a proteinaceous agent encoded by a nucle-
otide sequence that hybridizes under stringent conditions to
a nucleotide sequence encoding a second proteinaceous
agent of at least 5 contiguous amino acid residues, at least
10 contiguous amino acid residues, at least 15 contiguous
amino acid residues, at least 20 contiguous amino acid
residues, at least 25 contiguous amino acid residues, at least
40 contiguous amino acid residues, at least 50 contiguous
amino acid residues, at least 60 contiguous amino residues,
at least 70 contiguous amino acid residues, at least 80
contiguous amino acid residues, at least 90 contiguous
amino acid residues, at least 100 contiguous amino acid
residues, at least 125 contiguous amino acid residues, or at
least 150 contiguous amino acid residues; and (c) a pro-
teinaceous agent encoded by a nucleotide sequence that is at
least 30%, at least 35%, at least 40%, at least 45%, at least
50%, at least 55%, at least 60%, at least 65%, at least 70%,
at least 75%, at least 80%, at least 85%, at least 90%, at least
95% or at least 99% identical to the nucleotide sequence
encoding a second proteinaceous agent. A proteinaceous
agent with similar structure to a second proteinacecus agent
refers to a proteinaceous agent that has a similar secondary,
tertiary or quaternary structure to the second proteinaceous
agent. The structure of a proteinaceous agent can be deter-
mined by methods known to those skilled in the art, includ-
ing but not limited to, peptide sequencing, X ray crystal-
lography, nuclear magnetic resonance, circular dichroism,
and crystallographic electron microscopy.

To determine the percent identity of two amino acid
sequences or of two nucleic acid sequences, the sequences
are aligned for optimal comparison purposes (e.g., gaps can
be introduced in the sequence of a first amino acid or nucleic
acid sequence for optimal alignment with a second amino
acid or nucleic acid sequence). The amino acid residues or
nucleotides at corresponding amino acid positions or nucle-
otide positions are then compared. When a position in the
first sequence is occupied by the same amino acid residue or
nucleotide as the corresponding position in the second
sequence, then the molecules are identical at that position.
The percent identity between the two sequences is a function
of the number of identical positions shared by the sequences
(i.e., % identity=number of identical overlapping positions/
total number of positions x100%). In one embodiment, the
two sequences are the same length.

The determination of percent identity between two
sequences can also be accomplished using a mathematical
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algorithm. A preferred, non limiting example of a math-
ematical algorithm utilized for the comparison of two
sequences is the algorithm of Karlin and Altschul, 1990,
Proc. Natl. Acad. Sci. U.S.A. 87:2264 2268, modified as in
Karlin and Altschul, 1993, Proc. Natl. Acad. Sci. U.S.A.
90:5873 5877. Such an algorithm is incorporated into the
NBLAST and XBLAST programs of Altschul et al., 1990, J.
Mol. Biol. 215:403. BLAST nucleotide searches can be
performed with the NBLAST nucleotide program param-
eters set, e.g., for score=100, wordlength=12 to obtain
nucleotide sequences homologous to a nucleic acid mol-
ecules of the present invention. BLAST protein searches can
be performed with the XBLAST program parameters set,
e.g, to score 50, wordlength=3 to obtain amino acid
sequences homologous to a protein molecule of the present
invention. To obtain gapped alignments for comparison
purposes, Gapped BLAST can be utilized as described in
Altschul et al., 1997, Nucleic Acids Res. 25:3380 3402.
Alternatively, PSIBLAST can be used to perform an iterated
search which detects distant relationships between mol-
ecules (Id.). When utilizing BLAST, Gapped BLAST, and
PSI Blast programs, the default parameters of the respective
programs (e.g., of XBLAST and NBLAST) can be used (see,
e.g., the NCBI website). Another preferred, non limiting
example of a mathematical algorithm utilized for the com-
parison of sequences is the algorithm of Myers and Miller,
1988, CABIOS 4:11 17. Such an algorithm is incorporated
in the ALIGN program (version 2.0) which is part of the
GCG sequence alignment software package. When utilizing
the ALIGN program for comparing amino acid sequences, a
PAM120 weight residue table, a gap length penalty of 12,
and a gap penalty of 4 can be used.

The percent identity between two sequences can be deter-
mined using techniques similar to those described above,
with or without allowing gaps. In calculating percent iden-
tity, typically only exact matches are counted.

As used herein, the term “derivative” in the context of
proteinaceous agent (e.g., proteins, polypeptides, peptides,
and antibodies) refers to a proteinaceous agent that com-
prises an amino acid sequence which has been altered by the
introduction of amino acid residue substitutions, deletions,
and/or additions. The term “derivative” as used herein also
refers to a proteinaceous agent which has been medified, i.e.,
by the covalent attachment of any type of molecule to the
proteinaceous agent. For example, but not by way of limi-
tation, an antibody may be modified, e.g., by glycosylation,
acetylation, pegylation, phosphorylation, amidation, deriva-
tization by known protecting-blocking groups, proteolytic
cleavage. linkage to a cellular ligand or other protein, etc. A
derivative of a proteinaceous agent may be produced by
chemical modifications using techniques known to those of
skill in the art, including, but not limited to specific chemical
cleavage, acetylation, formylation, metabolic synthesis of
tunicamycin, etc. Further, a derivative of a proteinaceous
agent may contain one or more non-classical amino acids. A
derivative of a proteinaceous agent possesses a similar or
identical function as the proteinaceous agent from which it
was derived.

As used herein, the terms “subject” and “patient” are used
interchangeably. As used herein, the terms “subject” and
“subjects” refer to an animal, preferably a mammal includ-
ing a non-primate (e.g., cows, pigs, horses, goats, sheep,
cats, dogs, avian species and rodents) and a non-primate
(e.g., monkeys such as a cynomolgous monkey and
humans), and more preferably a human.
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DESCRIPTIONS OF THE FIGURES

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 Coronavi-
ruses.

FIG. 2 shows an electron micrograph of the novel hSARS
virus that has similar morphological characteristics of coro-
naviruses.

FIG. 3 shows an immunofluorescent staining for IgG
antibodies that are bound to the FrHK-4 cells infected with
the novel human respiratory virus of Coronaviridae.

FIG. 4 shows an electron micrograph of ultra-centrifuged
deposit of hSARS virus that was grown in the cell culture
and negatively stained with 3% potassium phospho-tung-
state at pH 7.0.

FIG. 5A shows a thin-section electron micrograph of lung
biopsy of a patient with SARS; FIG. 5B shows a thin section
electron micrograph of hSARS virus-infected cells.

FIG. 6 shows the result of phylogenetic analysis for the
partial protein sequence (215 amino acids; SEQ ID NO:2) of
the hSARS virus (GenBank accession number AY268070).
The phylogenetic tree is constructed by the neighbor-joint-
ing 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.

FIG. 7A shows an amplification plot of fluorescence
intensity against the PCR cycle in a real-time quantitative
PCR assay that can detect an hSARS virus in samples
quantitatively. The copy numbers of input plasmid DNA in
the reactions are indicated. The X-axis denotes the cycle
number of a quantitative PCR assay and the Y-axis denotes
the fluorescence intensity (F1) over the background. FIG. 7B
shows the result of a melting curve analysis of PCR products
from clinical samples. Signals from positive (+ve) samples,
negative (-ve) samples and water control (water) are indi-
cated. The X-axis denotes the temperature (° C.) and the
Y-axis denotes the fluorescence intensity (F1) over the
background.

FIG. 8 shows another partial DNA sequence (SEQ 1D
NO:11) and its deduced amino acid sequence (SEQ ID
NO:12) obtained from the hSARS wvirus.

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 hSARS virus.

FIG. 10 shows the entire genomic DNA sequence (SEQ
ID NO:15) of the hSARS virus.

FIG. 11 shows the deduced amino acid sequences
obtained from SEQ ID NO:15 in three frames (see SEQ ID
NOS:16, 240 and 737). An asterisk (*) indicates a stop
codon which marks the end of a peptide. The first-frame
amino acid sequences: SEQ ID NOS:17-239; the second-
frame amino acid sequences: SEQ ID NOS:241-736; and
the third-frame amino acid sequences: SEQ ID
NO:738-1107.

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.

FIG. 13 shows the nucleic acid sequence of the forward
primers (SEQ ID NOS:2471 and 2474), reverse primers
(SEQ ID NOS:2472 and 2475), and hybridization probes
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(SEQ ID NOS:2473 and 2476) for the quantitative Tag-
Man® assay for hSARS virus detection.

FIG. 14 shows the standard curve for the real-time quan-
titative RT-PCR assay for SARS-CoV. 0. The threshold
cycle (Ct) is the number of PCR cycles required for the
fluorescent intensity of the reaction to reach a predefined
threshold. The Ct is inversely proportional to the logarithm
of the starting concentration of plasmid DNA. The correla-
tion coeflicient are indicated. Ct was calculated based on the
calculated threshold value in the standard amplification plot
by maximum curvature approach for different starting copy
numbers. X-axis denotes log copy number of the standard
and Y-axis denotes Ct.

FIG. 15 shows a representative amplification plot of
fluorescence intensity against the number of PCR cycles for
the NPA specimens isolated from the SARS patients, using
the modified RT-PCR detection method of the present inven-
tion. With the modified RNA extraction protocol, 40 out of
50 NPA samples were positive in the real-time assay. Of
those samples that were negative in the first generation
RT-PCR assay, all were found to contain very low amounts
of viral RNA by the detection method of the present inven-
tion. X-axis denotes the number of PCR cycles and Y-axis
indicates the fluorescence intensity over background signal
(ARn).

FIG. 16 is a graph showing the viral load of SARS-CoV
in the clinical specimens in relation to the days of onset. The
result indicates that the viral load increases as the disease
progresses. Some of the samples that were positive in the
first generation assay were found to contain very high
amounts of viral RNA. X-axis denotes the days of onset and
Y-axis denotes the copy numbers per reaction in the samples.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention relates to the use of the sequence
information of the isolated hSARS virus for diagnostic
methods. In particular, the present invention provides a
method for detecting the presence or absence of nucleic acid
molecules of the hSARS virus, natural or artificial variants,
analogs, or derivatives thereof, in a biological sample. The
method involves obtaining a biological sample from various
sources and contacting the sample with a compound or an
agent capable of detecting a nucleic acid (e.g., mRNA,
genomic DNA) of the hSARS virus, natural or artificial
variants, analogs, or derivatives thereof, such that the pres-
ence of the hSARS virus, natural or artificial variants,
analogs, or derivatives thereof, is detected in the sample. A
preferred agent for detecting hSARS mRNA or genomic
RNA is a labeled nucleic acid probe capable of hybridizing
to mRNA or genomic RNA. In a preferred embodiment, the
nucleic acid probe is a nucleic acid molecule comprising or
consisting of the nucleic acid sequence of SEQ ID NO:2473
or 2476, or a portion thereof, which sufficiently specifically
hybridizes under stringent conditions to an hSARS mRNA
or genomic RNA. In a preferred specific embodiment, the
presence of the hSARS virus, natural or artificial variants,
analogs, or derivatives thereof, is detected in the sample by
a reverse transcription polymerase chain reaction (RT-PCR)
using the primers that are constructed based on a partial
nucleotide sequence of the hSARS virus. In a non-limiting
specific embodiment, preferred primers to be used in a
RT-PCR  method are: 5-CAGAACGCTGTAGCT-
TCAAAAATCT-3' (SEQ ID NO:2471) and 5-TCAGAAC-
CCTGTGATGAATCAACAG-3' (SEQ ID NO:2472), in the
presence of MgCl, and the thermal cycles are, for example,
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but not limited to, 50° C. for 2 min, 95° C. for 10 minutes,
and followed by 45 cycles of 95° C. for 15 seconds, 60° C.
for 1 min (also see Sections 6.7, 6.8, 6.9 infra). In preferred
embodiments, the primers comprise the nucleic acid
sequence of SEQ ID NOS:2471 and 2472. In another
non-limiting specific embodiment, preferred primers to be
used in a RT-PCR method are: 5'-ACCAGAATGGAG-
GACGCAATG-3' (SEQ ID NO:2474) and 5'-GCTGT-
GAACCAAGACGCAGTATTAT-3' (SEQ ID NO:2475), in
the presence of MgCl, and the thermal cycles are, for
example, but not limited to, 50° C. for 2 min, 95° C. for 10
minutes, and followed by 45 cycles of 95° C. for 15 seconds,
60° C. for 1 min (also see Sections 6.7, 6.8, 6.9 infra). In
preferred embodiments, the primers comprise the nucleic
acid sequence of SEQ ID NOS:2474 and 2475.

The methods of the present invention can involve a
real-time quantitative PCR assay. In a preferred embodi-
ment, the quantitative PCR used in the present invention is
TagMan® assay (Holland et al., Proc Natl Acad Sci USA
88(16):7276 (1991)). The assays can be performed on an
instrument designed to perform such assays, for example
those available from Applied Biosystems (Foster City,
Calif.). In more preferred specific embodiments, the present
invention provides a real-time quantitative PCR assay to
detect the presence of the hSARS virus, natural or artificial
variants, analogs, or derivatives thereof, in a biological
sample by subjecting the cDNA obtained by reverse tran-
scription of the extracted total RNA from the sample to PCR
reactions using specific primers, and detecting the amplified
product using a probe. In preferred embodiments, the probe
is a TagMan® probe which consists of an oligonucleotide
with a 5'-reporter dye and a 3'-quencher dye. In a preferred
embodiment, the probe has a nucleotide sequence of 5-TCT-
GCGTAGGCAATCC-3' (SEQ ID NO:2473). In another
preferred embodiment, the probe has a nucleotide sequence
of 5~ACCCCAAGGTTTACCC-3' (SEQ ID NO:2476). A
fluorescent reporter dye, such as FAM® dye, is covalently
linked to the 5' end of the oligonucleotide probe. Other dye
such as TET® dye or VIC® may be used as reporter dyes.
Each of the reporters is quenched by a TAMRA® dye at the
3" end or non-fluorescent quencher. In a preferred embodi-
ment, the 3' end is labeled with NFQ-MGB. The fluores-
cence 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 deter-
mination of the viral load in the sample based on an
amplification plot.

Other techniques for detection of RNA may be used. 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
genomic RNA include northern hybridizations, RT-PCT, and
RNase protection.

As discussed above, in a preferred embodiment, the
polynucleotides of the hSARS virus may be amplified before
they are detected. The term “amplified” refers to the process
of making multiple copies of the nucleic acid from a single
polynucleotide molecule. The amplification of polynucle-
otides can be carried out in vitro by biochemical processes
known to those of skill in the art. The amplification agent
may be any compound or system that will function to
accomplish the synthesis of primer extension products,
including enzymes. Suitable enzymes for this purpose
include, for example, E. coli DNA polymerase I, Taq poly-
merase, Klenow fragment of E. coli DNA polymerase I, T4
DNA polymerase, other available DNA polymerases, poly-
merase muteins, reverse transcriptase, ligase, and other
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enzymes, including heat-stable enzymes (i.e., those enzymes
that perform primer extension after being subjected to
temperatures sufficiently elevated to cause denaturation).
Suitable enzymes will facilitate combination of the nucle-
otides in the proper manner to form the primer extension
products that are complementary to each mutant nucleotide
strand. In a preferred embodiment, the enzyme is AmpliTaq
Gold® DNA Polymerase from Applied Biosystems. Gener-
ally, the synthesis will be initiated at the 3'-end of each
primer and proceed in the 5'-direction along the template
strand, until synthesis terminates, producing molecules of
different lengths. There may be amplification agents, how-
ever, that initiate synthesis at the 5'-end and proceed in the
other direction, using the same process as described above.
In any event, the method of the invention is not to be limited
to the embodiments of amplification described herein.

One method of in vitro amplification, which can be used
according to this invention, is the polymerase chain reaction
(PCR) described in U.S. Pat. Nos. 4,683,202 and 4,683,195.
The term “polymerase chain reaction” refers to a method for
amplifying a DNA base sequence using a heat-stable DNA
polymerase and two oligonucleotide primers, one comple-
mentary to the (+)-strand at one end of the sequence to be
amplified and the other complementary to the (-)-strand at
the other end. Because the newly synthesized DNA strands
can subsequently serve as additional templates for the same
primer sequences, successive rounds of primer annealing,
strand elongation, and dissociation produce rapid and highly
specific amplification of the desired sequence. The poly-
merase chain reaction is used to detect the presence of
polynucleotides encoding cytokines in the sample. Many
polymerase chain methods are known to those of skill in the
art and may be used in the method of the invention. For
example, DNA can be subjected to 30 to 35 cycles of
amplification in a thermocycler as follows: 95° C. for 30 sec,
52° to 60° C. for 1 min, and 72° C. for 1 min, with a final
extension step of 72° C. for 5 min. For another example,
DNA can be subjected to 35 polymerase chain reaction
cycles in a thermocycler at a denaturing temperature of 95°
C. for 30 sec, followed by varying annealing temperatures
ranging from 54° C. to 58° C. for 1 min, an extension step
at 70° C. for 1 min, with a final extension step at 70° C. for
5 min.

The primers for use in amplifying the mRNA or genomic
RNA of the hRSARS virus may be prepared using any suitable
method, such as conventional phosphotriester and phos-
phodiester methods or automated embodiments thereof so
long as the primers are capable of hybridizing to the poly-
nucleotides of interest. One method for synthesizing oligo-
nucleotides on a modified solid support is described in U.S.
Pat. No. 4,458,066. The exact length of primer will depend
on many factors, including temperature, buffer, and nucle-
otide composition. The primer must prime the synthesis of
extension products in the presence of the inducing agent for
amplification.

Primers used according to the method of the invention are
complementary to each strand of nucleotide sequence to be
amplified. The term “complementary” means that the prim-
ers must hybridize with their respective strands under con-
ditions, which allow the agent for polymerization to func-
tion. In other words, the primers that are complementary to
the flanking sequences hybridize with the flanking
sequences and permit amplification of the nucleotide
sequence. Preferably, the 3' terminus of the primer that is
extended has perfectly base paired complementarity with the
complementary flanking strand. Primers and probes for
polynucleotides of the hRSARS virus, can be developed using
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known methods combined with the present disclosure. In
preferred embodiments, the primers are designed according
to the TagMan® primers protocol (Applied Biosystems).
The primers can be designed using Primer Express software
as described in the Primer Express User Bulletin (Applied
Biosystems). Briefly, when designing primers, it should be
chosen after the probe. The primers are preferred to be as
close as possible to the probe without overlapping the probe.
The G-C content of the primers should be in the 20% to 80%
range. It is preferred to avoid runs of an identical nucleotide.
This is especially true for guanine, where runs of four or
more Gs is preferred to be avoided. The melting temperature
of each primer is preferred to be 58° C. to 60° C. The five
nucleotides at the 3' end of each primer is preferred not to
have more than two G and/or C bases.

Probes can be designed using Primer Express software as
described in the Primer Express User Bulletin (P/N
4317594) (Applied Biosystems). Briefly, it is preferred to
keep the G-C content in the 20% to 80% range. It is
preferred to avoid runs of an identical nucleotide. This is
especially true for guanine, where runs of four or more Gs
should be avoided. It is preferred not to put a G base on the
5'end. Tt is preferred to select the strand that gives the probe
more Cs than Gs. It is preferred that both probes be on the
same strand. For single-probe assays, the melting tempera-
ture is preferred to be 68° C. to 70° C.

Those of ordinary skill in the art will know of various
amplification methodologies that can also be utilized to
increase the copy number of target nucleic acid. The poly-
nucleotides detected in the method of the invention can be
further evaluated, detected, cloned, sequenced, and the like,
either in solution or after binding to a solid support, by any
method usually applied to the detection of a specific nucleic
acid sequence such as another polymerase chain reaction,
oligomer restriction (Saiki et al, Bio/Technology
3:1008-1012 (1985)), allele-specific oligonucleotide (ASO)
probe analysis (Conner et al., Proc. Natl. Acad. Sci. USA 80:
278 (1983)), oligonucleotide ligation assays (OLAs)
(Landegren et al., Science 241:1077 (1988)), RNase Protec-
tion Assay and the like. Molecular techniques for DNA
analysis have been reviewed (Landegren et al, Science
242:229-237 (1988)). Following DNA amplification, the
reaction product may be detected by Southern blot analysis,
without using radioactive probes. In such a process, for
example, a small sample of DNA containing the polynucle-
otides obtained from the tissue or subject is amplified, and
analyzed via a Southern blotting technique. The use of
non-radioactive probes or labels is facilitated by the high
level of the amplified signal. In one embodiment of the
invention, one nucleoside triphosphate is radioactively
labeled, thereby allowing direct visualization of the ampli-
fication product by autoradiography. In another embodi-
ment, amplification primers are fluorescently labeled and
run through an electrophoresis system. Visualization of
amplified products is by laser detection followed by com-
puter assisted graphic display, without a radioactive signal.

The size of the primers used to amplify a portion of the
mRNA or genomic RNA of the hSARS virus is at least 10,
15, 20, 25, or 30 nucleotide in length. Preferably, the GC
ratio should be above 30%, 35%, 40%, 45%, 50%, 55%, or
60% so as to prevent hair-pin structure on the primer.
Furthermore, the amplicon should be sufficiently long
enough to be detected by standard molecular biology meth-
odologies. Preferably, the amplicon is at least 20, 30, 40, 50,
60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 175, 200, 250,
300, 350, 400, 450, 500, 550, 600, 700, 800, or 1000 base
pair in length.
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In a specific embodiment, the methods further involve
obtaining a control sample from a control subject, contacting
the control sample with a compound or agent capable of
detecting the presence of mRNA or genomic RNA in the
sample, and comparing the presence of mRNA or genomic
RNA in the control sample with the presence of mRNA or
genomic DNA in the test sample.

The invention also encompasses kits for detecting the
presence of hRSARS viral nucleic acids in a test sample. The
kit, for example, can comprise a labeled compound or agent
capable of detecting a nucleic acid molecule in a test sample
and, in certain embodiments, a means for determining the
amount of mRNA in the sample (an oligonucleotide probe
which binds to DNA or mRNA).

For oligonucleotide-based kits, the kit can comprise, for
example: (1) an oligonucleotide, e.g., a detectably labeled
oligonucleotide, which hybridizes to a nucleic acid sequence
of the hSARS virus and/or (2) a pair of primers useful for
amplifying a nucleic acid molecule containing the hRSARS
viral 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
contained. Each component of the kit is usually enclosed
within an individual container and all of the various con-
tainers are usually enclosed within a single package along
with instructions for use.

5.1. Nucleic Acid Sequences of hSARS Viruses

The invention relates to the use of the sequence informa-
tion of the isolated virus for diagnostic and therapeutic
methods. The entire genome sequence of the hSARS virus,
CCTCC-V200303 is disclosed in a United States Patent
Application with Attorney Docket No. V9661.0069 filed
concurrently herewith on Mar. 24, 2004, which is incorpo-
rated by reference in its entirety. In a specific embodiment,
the invention provides the entire nucleotide sequence of the
hSARS virus, CCTCC-V200303, SEQ ID NO:15, or a
complement, analog, derivative, or fragment thereof, or a
portion thereof. Furthermore, the present invention relates to
a nucleic acid molecule that hybridizes to any portion of the
genome of the hSARS virus, CCTCC-V200303, SEQ ID
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 nucleic acid sequence of SEQ ID NO:1, 3, 4, 11 or 13,
or a complement, analog, derivative, or fragment thereof, or
a portion thereof. In preferred specific embodiments, the
primers comprise the nucleic acid sequence of SEQ ID
NO:2471, 2472, 2474 or 2475. In another specific embodi-
ment, the invention provides nucleic acid molecules which
are suitable for use as hybridization probes for the detection
of nucleic acids encoding a polypeptide of the invention,
consisting of or comprising the nucleic acid sequence of
SEQID 1, 11, 13, 15, 16, 240, 737, 1108, 1590, 1965, 2471,
2472, 2473, 2474, 2475, or 2476 or a complement, analog,
derivative, or fragment thereof, or a portion thereof. In
another embodiment, the invention relates to a kit compris-
ing primers having the nucleic acid sequence of SEQ ID
NOS:2471 and/or 2472 for the detection of the hSARS virus,
natural or artificial variants, analogs, or derivatives thereof.
In a preferred embodiment, the kit further contains a probe
having the nucleic acid sequence of SEQ ID NO:2473. In
another embodiment, the invention relates to a kit compris-
ing primers having the nucleic acid sequence of SEQ ID
NOS:2474 and/or 2475 for the detection of the hSARS virus,
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natural or artificial variants, analogs, or derivatives thereof.
In a preferred embodiment, the kit further contains a probe
having the nucleic acid sequence of SEQ ID NO:2476. In
another preferred embodiment, the kit further comprises
reagents for the detection of genes not found in the hSARS
virus as a negative control. The invention further encom-
passes chimeric or recombinant viruses or viral proteins
encoded by said nucleotide sequences.

The present invention also relates to the isolated nucleic
acid molecules of the hSARS virus, comprising, or, alter-
natively, consisting of the nucleic acid sequence of SEQ ID
NO:1, 11, 13, 15, 16, 240, 737, 1108, 1590, 1965, 2471,
2472, 2473, 2474, 2475 or 2476, or a complement (which
may be the full length complement), analog, derivative, or
fragment thereof, or a portion thereof. 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 nucleic
acid sequence of SEQ ID NOS:1, 11, 15, 13, 16, 240, 737,
1108, 1590, 1965, 2471, 2472, 2473, 2474, 2475 or 2476, or
specific genes of known member of Coronaviridae, or a
complement, analog, derivative, or fragment thereof, or a
portion thereof. In another specific embodiment, the inven-
tion provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising a nucleotide
sequence that is at least about 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, or
more contiguous nucleotides of the nucleic acid sequence of
SEQ ID NO:1, or a complement, analog, derivative, or
fragment thereof. In another specific embodiment, the inven-
tion provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising a nucleotide
sequence that is at least about 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, or more contiguous nucleotides of the nucleic acid
sequence of SEQ ID NO:11, or a complement, analog,
derivative, or fragment thereof. In yet another specific
embodiment, the invention provides isolated polypeptides or
proteins that are encoded by a nucleic acid molecule com-
prising a nucleotide sequence that is at least about 5, 10, 15,
20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, or more contiguous nucleotides of
the nucleic acid sequence of SEQ ID NO:13, or a comple-
ment, analog, derivative, or fragment thereof. In yet another
specific embodiment, the invention provides isolated
polypeptides or proteins that are encoded by a nucleic acid
molecule comprising or, alternatively consisting of a nucle-
otide sequence that is at least 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, 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 ot
more contiguous nucleotides of the nucleic acid sequence of
SEQ ID NO:15, or a complement, analog, derivative, or
fragment 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 nucleic acid sequence of SEQ
ID NO:1, 11, 13, 15, 16, 240, 737, 1108, 1590, 1965, 2471,
2472, 2473, 2474, 2475 or 2476, or the native viral proteins
containing the amino acid sequences encoded by the nucleic
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acid sequence of SEQ ID NO:1, 11, 13, 15, 16, 240, 737,
1108, 1590, 1965, 2471, 2472, 2473, 2474, 2475 or 2476.

The invention further provides antibodies that specifically
bind a polypeptide of the invention encoded by the nucleic
acid sequence of SEQ ID NO:1, 11, 13, 16, 240, 737, 1108,
1590, 1965, 2471, 2472, 2473, 2474, 2475 or 2476, or a
fragment thereof, or any hSARS epitope. The invention
further provides antibodies that specifically bind the
polypeptides of the invention encoded by the nucleic acid
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 anti-
bodies, Fab fragments, F(ab'), fragments, disulfide-linked
Fvs, intrabodies and fragments containing either a VL or VH
domain or even a complementary determining region (CDR)
that specifically binds to a polypeptide of the invention.

In another embodiment, the invention provides vaccine
preparations comprising the hSARS virus, natural or artifi-
cial variants, analogs, or derivatives thereof. In yet another
embodiment, the invention provides vaccine preparations
comprising recombinant and chimeric forms of the hSARS
virus, or subunits of the virus. In a specific embodiment, the
vaccine preparations comprise live but attenuated hSARS
virus with or without pharmaceutically acceptable excipi-
ents, including adjuvants. In another specific embodiment,
the vaccine preparations comprise an inactivated or killed
hSARS virus with or without pharmaceutically acceptable
excipients, including adjuvants. The vaccine preparations of
the present invention may further comprise adjuvants.
Accordingly, the present invention further provides methods
of preparing recombinant or chimeric forms of the hSARS
virus. In another specific invention, the vaccine preparations
of the present invention comprise one or more nucleic acid
molecules comprising or consisting of the nucleic acid
sequence of SEQ ID NO:1, 11, 13, 15, 16, 240, 737, 1108,
1590, 1965, 2471, 2472, 2473, 2474, 2475 or 2476, 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 nucleic acid
sequence of SEQ ID NO:1, 11,13, 16, 240, 737, 1108, 1590,
1965, 2471, 2472, 2473, 2474, 2475 or 2476, 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 compris-
ing or consisting of the nucleic acid sequence of SEQ ID
NO:15, or a fragment thereof. Further, 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 combina-
tion with antivirals (e.g., amantadine, rimantadine, gancy-
clovir, acyclovir, ribavirin, penciclovir, oseltamivir, foscar-
net zidovudine (AZT), didanosine (ddl), lamivudine (3TC),
zalcitabine (ddC), stavudine (d4T), nevirapine, delavirdine,
indinavir, ritonavir, vidarabine, nelfinavir, saquinavit,
relenza, tamiflu, pleconaril, interferons, etc.), steroids and
corticosteroids such as prednisone, cortisone, fluticasone
and glucocorticoid, antibiotics, analgesics, bronchodialaters,
or other treatments for respiratory and/or viral infections.

Furthermore, the present invention provides pharmaceu-
tical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
The present invention also provides kits comprising phar-
maceutical compositions of the present invention.

In another aspect, the present invention provides methods
for screening anti-viral agents that inhibit the infectivity or
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replication of the hSARS virus, natural or artificial variants,
analogs, or derivatives thereof.

In one embodiment, the invention provides methods for
detecting the presence, activity or expression of the hRSARS
virus, natural or artificial variants, analogs, or derivatives
thereof, of the invention in a biological material, such as
cells, blood, serum, plasma, saliva, urine, stool, sputum,
nasopharyngeal aspirates, and so forth. The presence of the
hSARS virus, natural or artificial variants, analogs, or
derivatives thereof, in a sample can be determined by
contacting the biological material with an agent which can
detect directly or indirectly the presence of the hSARS virus,
natural or artificial variants, analogs, or derivatives thereof.
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.

5.2. hSARS Viruses

5.2.1. Natural variants of hSARS viruses

The present invention is based upon the inventor’s isola-
tion and identification of a novel virus from subjects suf-
fering from SARS. The isolated hSARS virus is that which
was deposited with the China Center for Type Culture
Collection (CCTCC) on Apr. 2, 2003 and accorded an
accession number, CCTCC-V200303. The invention also
relates to natural variants of the hSARS virus of deposit
accession no. CCTCC-V200303.

A natural variant of hSARS virus has a sequence that is
different from the genomic sequence of the hSARS virus due
to one or more naturally occurred mutations, including, but
not limited to, point mutations, rearrangements, insertions,
deletions, etc., to the genomic sequence that may or may not
result in a phenotypic change. Preferably, the variants
include less than 25, 20, 15, 10, 5, 4, 3, or 2 amino acid
substitutions, rearrangements, insertions, and/or deletions
relative to the hSARS virus.

Either conservative or non-conservative amino acid sub-
stitutions can be made at one or more amino acid residues.
In preferred embodiments, the variants have conservative
amino acid substitutions that are made at one or more
predicted non-essential amino acid residues (i.e., amino acid
residues which are not critical for the expression of the
biological activities of the virus, e.g., infectivity, replication
ability, protein synthesis ability, assembling ability, and
cytotoxic effect). In other embodiments, the variants have
non-conservative amino acid substitutions that are made at
one or more predicted non-essential amino acid residues
(i.e., amino acid residues which are not critical for the
expression of the biological activities of the virus, e.g.,
infectivity, replication ability, protein synthesis ability,
assembling ability, and cytotoxic effect).

A “conservative amino acid substitution” is one in which
the amino acid residue is replaced with an amino acid
residue having a side chain with a similar charge. A “non-
conservative amino acid substitution” is one in which the
amino acid residue is replaced with an amino acid residue
having a side chain with an opposite charge. Families of
amino acid residues having side chains with similar charges
have been defined in the art. Genetically encoded amino
acids are can be divided into four families: (1)
acidic=aspartate, glutamate; (2) basic=lysine, arginine, his-
tidine: (3) nonpolar=alanine, valine, leucine, isoleucine,
proline, phenylalanine, methionine, tryptophan; and (4)
uncharged polar=glycine, asparagine, glutamine, cysteine,
serine, threonine, tyrosine. In similar fashion, the amino acid
repertoire can be grouped as (1) acidic=aspartate, glutamate;
(2) basic=lysine, arginine histidine, (3) aliphatic=glycine,
alanine, valine, leucine, isoleucine, serine, threonine, with
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serine and threonine optionally be grouped separately as
aliphatic-hydroxyl; (4) aromatic=phenylalanine, tyrosine,
tryptophan; (5) amide =asparagine, glutamine; and (6) sul-
fur-containing=cysteine and methionine. (See, for example,
Biochemistry, 4th ed., Ed. by L. Stryer, WH Freeman and
Co.: 1993).

The invention further relates to mutant hSARS virus. In
one embodiment, mutations can be introduced randomly
along all or part of the coding sequence of the hSARS virus
or variants thereof, such as by saturation mutagenesis, and
the resultant mutants can be screened for biological activity
to identify mutants that retain activity. Techniques for
mutagenesis known in the art can also be used, including but
not limited to, point-directed mutagenesis, chemical
mutagenesis, in vitro site-directed mutagenesis, using, for
example, the QuikChange Site-Directed Mutagenesis Kit
(Stratagene), etc. Non-limiting examples of such modifica-
tions include substitutions of amino acids to cysteines
toward the formation of disulfide bonds; substitution of
amino acids to tyrosine and subsequent chemical treatment
of the polypeptide toward the formation of dityrosine bonds,
as disclosed in detail herein; one or more amino acid
substitutions and/or biological or chemical modification
toward generating a binding pocket for a small molecule
(substrate or inhibitor), and/or the introduction of side-chain
specific tags (e.g., to characterize molecular interactions or
to capture protein-protein interaction partners). In a specific
embodiment, the biological modification comprises alkyla-
tion, phosphorylation, sulfation, oxidation or reduction,
ADP-ribosylation, hydroxylation, glycosylation, gluco-
sylphosphatidylinositol addition, ubiquitination. In another
specific embodiment, the chemical modification comprises
altering the charge of the recombinant virus. In yet another
embodiment, a positive or negative charge is chemically
added to an amino acid residue where a charged amino acid
residue is modified to an uncharged residue.

5.2.2. Recombinant and Chimeric hSARS Viruses

The present invention also 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 nucleic
acid sequence of SEQ ID NO:15. In another specific
embodiment, a recombinant virus is one derived from a
natural variant of hSARS virus. A natural variant of hSARS
virus has a sequence that is different from the genomic
sequence (SEQ ID NO:15) of the hSARS virus, CCTCC-
V200303, due to one or more naturally occurred mutations,
including, but not limited to, point mutations, rearrange-
ments, insertions, deletions, substitution, etc., to the
genomic sequence that may or may not result in a pheno-
typic change. In accordance with the present invention, a
viral vector which is derived from the genome of the hSARS
virus, CCTCC-V200303, is one that contains a nucleic acid
sequence that encodes at least a part of one ORF of the
hSARS virus. In a specific embodiment, the ORF comprises
or consists of the nucleic acid 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 nucleic acid
sequence of SEQ ID NO:15, as shown in FIGS. 11 (see SEQ
ID NOS:16, 240 and 737) and 12 (see 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 the amino acid sequence of SEQ ID NO:2, 12 or
14 or a fragment thereof, or shown in FIGS. 11 (SEQ ID
NO:17-239, 241-736 or 738-1107) and 12 (SEQ ID
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NO:1109-1589, 1591-1064 or 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.

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

According to the present invention, the chimeric viruses
are encoded by the viral vectors of the invention which
further comprise a heterologous nucleotide sequence. In
accordance with the present invention a chimeric virus is
encoded by a viral vector that may or may not include
nucleic acids that are non-native to the viral genome. In
accordance with the invention a chimeric virus is encoded
by a viral vector to which heterologous nucleotide sequences
have been added, inserted or substituted for native or non-
native sequences. In accordance with the present invention,
the chimeric virus may be encoded by nucleotide sequences
derived from different strains or variants of hSARS virus. In
particular, the chimeric virus is encoded by nucleotide
sequences that encode antigenic polypeptides derived from
different strains or variants of hSARS virus.

A chimeric virus may be of particular use for the genera-
tion of recombinant vaccines protecting against two or more
viruses (Tao et al., J. Virol. 72:2955-2961; Durbin et al.,
2000, J. Virol. 74:6821-6831; Skiadopoulos et al., 1998, J.
Virol. 72:1762-1768; 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 hSARS virus and the variant.
Attenuated and replication-defective viruses may be of use
for vaccination purposes with live vaccines as has been
suggested for other viruses. (See PCT WO 02/057302, at
pp-6 and 23, incorporated by reference herein).

In accordance with the present invention the heterologous
sequence to be incorporated into the viral vectors encoding
the recombinant or chimeric viruses of the invention include
sequences obtained or derived from different strains or
variants of the hSARS virus.

In certain embodiments, the chimeric or recombinant
viruses of the invention are encoded by viral vectors derived
from viral genomes wherein one or more sequences, inter-
genic regions, termini sequences, or portions or entire ORF
have been substituted with a heterologous or non-native
sequence. In certain embodiments of the invention, the
chimeric viruses of the invention are encoded by viral
vectors derived from viral genomes wherein one or more
heterologous sequences have been inserted or added to the
VeCtor.

The selection of the viral vector may depend on the
species of the subject that is to be treated or protected from
a viral infection. If the subject is human, then an attenuated
hSARS virus can be used to provide the antigenic sequences.

In accordance with the present invention, the viral vectors
can be engineered to provide antigenic sequences which
confer protection against infection by the hSARS virus,
natural or artificial variants, analogs, or derivatives 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
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from the same virus, from different strains or variants of the
same type of virus, or from different viruses.

The expression products and/or recombinant or chimeric
virions obtained in accordance with the invention may
advantageously be utilized in vaccine formulations. The
expression products and chimeric virions of the present
invention may be engineered to create vaccines against a
broad range of pathogens, including viral and bacterial
antigens, tumor antigens, allergen antigens, and auto anti-
gens involved in autoimmune disorders. In particular, the
chimeric virions of the present invention may be engineered
to create vaccines for the protection of a subject from
infections with the hSARS virus, natural or artificial vari-
ants, analogs, or derivatives thereof.

In certain embodiments, the expression products and
recombinant or chimeric virions of the present invention
may be engineered to create vaccines against a broad range
of pathogens, including viral antigens, tumor antigens and
auto antigens involved in autoimmune disorders. One way to
achieve this goal involves modifying existing hRSARS 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.

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
virus, natural or artificial variants, analogs, or derivatives
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.

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 the
hSARS virus are generated in prokaryotic cells for the
expression of the components in relevant cell types (bacte-
ria, insect cells, eukaryotic cells). Plasmid or viral vectors
containing full-length or partial copies of the hSARS
genome will be generated in prokaryotic cells for the expres-
sion of viral nucleic acids in vitro or in vivo. The latter
vectors may contain other viral sequences for the generation
of chimeric viruses or chimeric virus proteins, may lack
parts of the viral genome for the generation of replication
defective virus, and may contain mutations, deletions, sub-
stitutions, or insertions for the generation of attenuated
viruses.

The present invention also provides a host cell comprising
a nucleic acid molecule of the present invention. In addition,
the present invention provides a host cell infected with the
hSARS virus, for example, of deposit no. CCTCC-
V200303, or the natural or artificial variants, analogs, or
derivatives thereof. In a specific embodiment, the invention
encompasses a continuous cell line infected with the hRSARS
virus. Preferably, the cell line is a primate cell line. These
cell lines may be cultured and maintained using known cell
culture techniques such as described in Celis, Julio, ed.,
1994, Cell Biology Laboratory Handbook, Academic Press,
N.Y. Various culturing conditions for these cells, including
media formulations with regard to specific nutrients, oxy-
gen, tension, carbon dioxide and reduced serum levels, can
be selected and optimized by one of skill in the art.
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The preferred cell line of the present invention is a
eukaryotic cell line, preferably a primate cell line, more
preferably a monkey cell line, most preferably a fetal rhesus
monkey kidney cell line (e.g., FRhK-4), transiently or stably
expressing one or more full-length or partial hSARS pro-
teins. 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
chimeric viruses. The cell lines for use in the present
invention can be cloned using known cell culture techniques
familiar to one skilled in the art. The cells can be cultured
and expanded from a single cell using commercially avail-
able culture media under known conditions suitable for
propagating cells.

For example, the cell lines of the present invention kept
frozen until use, can be warmed at a temperature of about
37° C. and then added to a suitable growth medium such as
DMEM/F-12 (Life Technologies, Inc.) containing 3% fetal
bovine serum (FBS). The cells can be incubated at a
temperature of about 37° C. in a humidified incubator with
about 5% CO, until confluent. In order to passage the cells,
the growth medium can be removed 0.05% trypsin and 0.53
mM EDTA added to the cells. The cells will detach and the
cell suspension can be collected into centrifuge tubes and
centrifuged into cell pellets. The trypsin solution can be
removed and the cell pellet resuspended into new growth
medium. The cells can then be further propagated in addi-
tional growth vessels to a desired density.

In accordance with the present invention, a continuous
cell line encompasses immortalized cells which can be
maintained in-vitro for at least 5, 10, 15, 20, 25, or 50
passages.

Infectious copies of hSARS virus (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.

In addition, eukaryotic cells, transiently or stably express-
ing one or more full-length or partial hSARS 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
chimeric viruses.

The viral vectors and chimeric viruses of the present
invention may be used to modulate a subject’s immune
system by stimulating a humoral immune response, a cel-
lular immune response or by stimulating tolerance to an
antigen. As used herein, a subject means: humans, primates,
horses, cows, sheep, pigs, goats, dogs, cats, avian species
and rodents.

5.3. Vaccines and Antivirals

In a preferred embodiment, the invention provides a
proteinaceous molecule or hSARS virus specific viral pro-
tein or functional fragment thereof encoded by a nucleic acid
according to the invention. Useful proteinaceous molecules
are for example derived from any of the genes or genomic
fragments derivable from the virus according to the inven-
tion, including envelop protein (E protein), integral mem-
brane protein (M protein)}, spike protein (S protein), nucleo-
capsid protein (N protein), hemaglutinin esterase (HE
protein), and RNA-dependent RNA polymerase. Such mol-
ecules, or antigenic fragments thereof, as provided herein,
are for example useful in diagnostic methods or kits and in
pharmaceutical compositions such as subunit vaccines. Par-
ticularly useful are polypeptides encoded by the nucleic acid
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sequence of SEQ ID NO:1, 11, 13, 15, 2471, 2472, 2473,
2474, 2475 or 2476, or as shown in FIGS. 11 (SEQ ID
NO:17-239, 241-736 or 738-1107) and 12 (SEQ ID
NO:1109-1589, 1591-1964, 1966-2470), or antigenic frag-
ments thereof for inclusion as antigen or subunit immuno-
gen, but inactivated whole virus can also be used. Particu-
larly useful are also those proteinaceous substances that are
encoded by recombinant nucleic acid fragments of the
hSARS genome, more 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).

5.3.1. Attenuation of hRSARS Viruses and Variants Thereof

The hSARS virus or variants thereof of the invention can
be genetically engineered to exhibit an attenuated pheno-
type. In particular, the viruses of the invention exhibit an
attenuated phenotype in a subject to which the virus is
administered as a vaccine. Attenuation can be achieved by
any method known to a skilled artisan. Without being bound
by theory, the attenuated phenotype of the viruses of the
invention can be caused, e.g., by using a virus that naturally
does not replicate well in an intended host species, for
example, by reduced replication of the viral genome, by
reduced ability of the virus to infect a host cell, or by
reduced ability of the viral proteins to assemble to an
infectious viral particle relative to the wild-type strain of the
virus.

In one embodiment, the infectivity of the virus is reduced
by 10,000-fold, 9,000-fold, 8,000-fold, 7,000-fold, 6,000-
fold, 5,000-fold, 4,000-fold, 3,000-fold, 2,500-fold, 2,000-
fold, 1,500-fold, 1,250-fold, 1,000-fold, 900-fold, 800-fold,
700-fold, 600-fold, 500-fold, 400-fold, 300-fold, 200-fold,
100-fold, 50-fold, 25-fold, 10-fold, 5-fold, 1-fold, or 90%,
80%, 70%, 60%, 50%, 40%, 30%, 20%, or 10%. As used
herein, the term “infectivity” refers to the ability of the virus
to enter, survive, and multiply in a susceptible host. In a
specific embodiment, the infectivity of the hSARS virus is
said to be attenuated or reduced when grown in a human host
if the growth of the hSARS virus or variant thereof in the
human host is reduced compared to the non-attenuated
hSARS virus or variant thereof. The infectivity of the virus
can be measured using a variety of methods such as, but not
limited to, Western blot (proteins), Southern blot (RNA),
Northern blot (DNA), plaque formation assay, calorimetric,
microscopically, and chemiluminescence techniques. The
infectivity of the virus can be measured in an animal cell,
preferably a primate cell, more preferably a monkey cell,
most preferably a human cell.

In another embodiment, the replication ability of the virus
is reduced by 10,000-fold, 9.000-fold, 8,000-fold, 7,000-
fold, 6,000-fold, 5,000-fold, 4,000-fold, 3,000-fold, 2,500-
fold, 2,000-fold, 1.500-fold, 1,250-fold, 1,000-fold, 900-
fold, 800-fold, 700-fold, 600-fold, 500-fold, 400-fold, 300-
fold, 200-fold, 100-fold, 50-fold, 25-fold, 10-fold, 5-fold,
1-fold, or 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, or
10%. As used herein, the term “replication ability” refers to
the ability of the virus to duplicate, multiply, and/or repro-
duce. The replication ability can be determined using the
doubling time, the rate of replication, the growth rate, and/or
the half-life of the virus. In a specific embodiment, the
replication ability of the hSARS virus is said to be attenuated
or reduced when grown in a human host if the growth of the
hSARS virus or variant thereof in the human host is reduced
compared to the non-attenuated hSARS virus or variant
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thereof. The replication ability of the virus can be measured
using a variety of methods such as, but not limited to,
Western blot (proteins), Southern blot (RNA), Northern blot
(DNA), plaque formation assay, calorimetric, microscopi-
cally, and chemiluminescence techniques. In some cases,
replication and transcription may be synonymous. The rep-
lication ability of the virus can be measured in an animal
cell, preferably a primate cell, more preferably a monkey
cell, most preferably a human cell.

In another embodiment, the protein synthesis ability of
the virus is reduced by 10,000-fold, 9,000-fold. 8,000-fold,
7,000-fold, 6,000-fold, 5,000-fold, 4,000-fold, 3,000-fold,
2,500-fold, 2,000-fold, 1,500-fold, 1,250-fold, 1,000-fold,
900-fold, 800-fold, 700-fold, 600-fold, 500-fold, 400-fold,
300-fold, 200-fold, 100-fold, 50-fold, 25-fold, 10-fold,
5-fold, 1-fold, or 90%, 80%, 70%, 60%, 50%, 40%, 30%,
20%, or 10%. As used herein, the term “protein synthesis
ability” refers to the ability of the virus to synthesize
proteins such as, but not limited to, envelope protein (E
protein), integral membrane protein (M protein), spike pro-
tein (S protein), nucleocapsid protein (N protein), hemaglu-
tinin esterase (HE protein), and RNA-dependent RNA poly-
merase. The protein synthesis ability can be determined by
the rate of protein synthesis (e.g., transcription level, trans-
lation level), and the types and amount of protein synthe-
sized by the virus. In a specific embodiment, the protein
synthesis ability of the hSARS virus is said to be attenuated
or reduced when grown in a human host if the growth of the
hSARS virus or variant thereof in the human host is reduced
compared to the non-attenuated hSARS virus or variant
thereof. The protein synthesis ability of the virus can be
measured using a variety of methods such as, but not limited
to, Western blot (proteins), Southern blot (RNA), Northern
blot (DNA), plaque formation assay, calorimetric, micro-
scopically, and chemiluminescence techniques. The protein
synthesis ability of the virus can be measured in an animal
cell, preferably a primate cell, more preferably a monkey
cell, most preferably a human cell.

In another embodiment, the assembling ability of the
virus is reduced by 10,000-fold, 9,000-fold, 8,000-fold,
7,000-fold, 6,000-fold, 5,000-fold, 4,000-fold, 3,000-fold,
2,500-fold, 2,000-fold, 1,500-fold, 1,250-fold, 1,000-fold,
900-fold, 800-fold, 700-fold, 600-fold, 500-fold, 400-fold,
300-fold, 200-fold, 100-fold, 50-fold, 25-fold, 10-fold,
5-fold, 1-fold, or 90%, 80%, 70%, 60%, 50%, 40%, 30%,
20%, or 10%. As used herein, the term “assembling ability”
refers to the ability of the virus to assemble the necessary
proteins or protein components into a viral particle. In a
specific embodiment, the assembling ability of the hSARS
virus is said to be attenuated or reduced when grown in a
human host if the growth of the hSARS virus or variant
thereof in the human host is reduced compared to the
non-attenuated hSARS virus or variant thereof. The assem-
bling ability of the virus can be measured using a variety of
methods such as, but not limited to, Western blot (proteins),
Southern blot (RNA), Northern blot (DNA), plaque forma-
tion assay, colorimetric, microscopically, and chemilumi-
nescence techniques. The assembling ability of the virus can
be measured in an animal cell, preferably a primate cell,
more preferably a monkey cell, most preferably a human
cell.

In another embodiment, the cytopathic effect of the virus
is reduced by 10,000-fold, 9,000-fold, 8,000-fold, 7,000-
fold, 6,000-fold, 5,000-fold, 4,000-fold, 3,000-fold, 2,500-
fold, 2,000-fold, 1,500-fold, 1,250-fold, 1,000-fold, 900-
fold, 800-fold, 700-fold, 600-fold, 500-fold, 400-fold, 300-
fold, 200-fold, 100-fold, 50-fold, 25-fold, 10-fold, 5-fold,
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1-fold, or 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, or
10%. As used herein, the term “cytopathic effect” refers to
damages to infected host cells caused by the infecting virus.
Viral infection can lead to cell abnormalities (biochemical
and morphological) and/or cell death (e.g., lysis). In a
specific embodiment, the cytopathic effect of the hSARS
virus is said to be attenuated or reduced when grown in a
human host if the growth of the hSARS virus or variant
thereof in the human host is reduced compared to the
non-attenuated hSARS virus or variant thereof. The cyto-
pathic effect of the virus can be measured using a variety of
methods such as, but not limited to, Western blot (proteins),
Southern blot (RNA), Northern blot (DNA), plaque forma-
tion assay, calorimetric, microscopically, and chemilumines-
cence techniques. The cytopathic effect of the virus can be
measured in an animal cell, preferably a primate cell, more
preferably a monkey cell, most preferably a human cell.

The viruses of the invention can be attenuated such that
one or more of the functional characteristics of the virus are
impaired. The attenuated phenotypes of hSARS virus or
variants thereof can be tested by any method known to the
artisan. A candidate virus can, for example, be tested for its
ability to infect a host or for the rate of replication in a cell
culture system. In certain embodiments, growth curves at
different temperatures are used to test the attenuated phe-
notype of the virus. For example, an attenuated virus is able
to grow at 35° C., but not at 39° C. or 40° C. In certain
embodiments, different cell lines can be used to evaluate the
attenuated phenotype of the virus. For example, an attenu-
ated virus may only be able to grow in monkey cell lines but
not the human cell lines, or the achievable virus titers in
different cell lines are different for the attenuated virus. In
certain embodiments, viral replication in the respiratory tract
of a small animal model, including but not limited to,
hamsters, cotton rats, mice and guinea pigs, is used to
evaluate the attenuated phenotypes of the virus. In other
embodiments, the immune response induced by the virus,
including but not limited to, the antibody titers (e.g., assayed
by plaque reduction neutralization assay or ELISA) is used
to evaluate the attenuated phenotypes of the virus. In a
specific embodiment, the plaque reduction neutralization
assay or ELISA is carried out at a low dose. In certain
embodiments, the ability of the hSARS virus to elicit
pathological symptoms in an animal model can be tested. A
reduced ability of the virus to elicit pathological symptoms
in an animal model system is indicative of its attenuated
phenotype. In a specific embodiment, the candidate viruses
are tested in a monkey model for nasal infection, indicated
by mucous production.

In certain other embodiments, attenuation is measured 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, the 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 compared to the non-attenuated hSARS or variant
thereof.

In certain embodiments, the attenuated virus of the inven-
tion is capable of infecting a host, or is capable of replicating
in a host such that infectious viral particles are produced. In
comparison to the wild-type strain, however, the attenuated
strain grows to lower titers or grows more slowly. Any
technique known to the skilled artisan can be used to
determine the growth curve of the attenuated virus and
compare it to the growth curve of the wild-type virus.
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In certain embodiments, the attenuated virus of the inven-
tion cannot replicate in human cells as well as the wild-type
virus does. However, the attenuated virus can replicate well
in a cell line that lack interferon functions, such as Vero
cells,

In other embodiments, the attenuated virus of the inven-
tion 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 virus.
In other embodiments, the ability of the attenuated virus to
cause viral proteins to be inserted into the cytoplasmic
membrane into the host cell is reduced compared to the
wild-type virus. In certain embodiments, the ability of the
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 mammalian cell, of replicating
within the host, and of causing viral proteins to be inserted
into the cytoplasmic membrane of the host.

In certain embodiments, the attenuated virus of the inven-
tion is capable of infecting a host. In contrast to the
wild-type hSARS virus, however, the attenuated hSARS
virus cannot be replicated in the host. In a specific embodi-
ment, the attenuated hSARS virus can infect a host and can
cause the host to insert viral proteins in its cytoplasmic
membranes, but the attenuated virus is incapable of being
replicated in the host. Any method known to the skilled
artisan can be used to test whether the attenuated hSARS
virus has infected the host and has caused the host to insert
viral proteins in its cytoplasmic membranes.

In certain embodiments, the ability of the attenvated 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.

In certain embodiments, mutations (e.g., missense muta-
tions) are introduced into the genome of the virus, for
example, into the nucleic acid sequence of SEQ ID NO:1,
11, 13, 15, 16, 240, 737, 1108, 1590, 1965, 2471, 2472,
2473, 2474, 2475 or 2476, or to generate a virus with an
attenuated phenotype. Mutations (e.g., missense mutations)
can be introduced into the structural genes and/or regulatory
genes of the hSARS virus. Mutations can be additions,
substitutions, deletions, or combinations thereof. Such vari-
ant of hSARS virus can be screened for a predicted func-
tionality, such as infectivity, replication ability, protein syn-
thesis ability, assembling ability, as well as cytopathic effect
in cell cultures. In a specific embodiment, the missense
mutation is a cold-sensitive mutation. In another embodi-
ment, the missense mutation is a heat-sensitive mutation. In
another embodiment, the missense mutation prevents a
normal processing or cleavage of the viral proteins.

In other embodiments, deletions are introduced into the
genome of the hSARS virus, which result in the attenuation
of the virus.

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
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species. In certain other embodiments, attenuation of the
virus is achieved by deleting one or more specific domains
of a protein of the wild-type virus.

When a live attenuated vaccine is used, its safety must
also be considered. The vaccine must not cause disease. Any
techniques known in the art that can make a vaccine safe
may be used in the present invention. In addition to attenu-
ation 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
transmembrane protein lacking the transmembrane and
cytosolic domains thereof, can be used.

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.

5.3.2. Formulation of Vaccines

The invention provides vaccine formulations for the pre-
vention 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, inactivated, or
killed.

In another embodiment of this aspect of the invention,
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 B-propiolactone, and pooled. The resulting vac-
cine is usually inoculated intramuscularly.

Inactivated viruses may be formulated with a suitable
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 substances
such as lysolecithin, pluronic polyols, polyanions; peptides;
oil emulsions; and potentially useful human adjuvants such
as BCG and Coryrebacterium parvum.

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.

In another aspect, the present invention also provides
DNA vaccine formulations comprising a nucleic acid or
fragment of the hSARS virus, e.g., the virus having acces-
sion no. CCTCC-V200303, or nucleic acid molecules hav-
ing the sequence of SEQ ID NO:1, 11, 13, 15, 16, 240, 737,
1108, 1590, 1965, 2471, 2472, 2473, 2474, 2475 or 2476, or
a complement, analog, derivative, or fragment thereof, or a
portion 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, or other expression vector, bearing an insert com-
prising a nucleic acid molecule of the present invention
operably linked to one or more control elements, thereby
allowing expression of the vaccinating proteins encoded by
said nucleic acid molecule in a vaccinated subject. Such
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vectors can be prepared by recombinant DNA technology as
recombinant or chimeric viral vectors carrying a nucleic acid
molecule of the present invention (see also Section 5.1,
supra).

Various heterologous vectors are described for DNA
vaccinations against viral infections. For example, the vec-
tors described in the following references may be used to
express hSARS sequences instead of the sequences of the
viruses or other pathogens described; in particular, vectors
described for hepatitis B virus (Michel, M. L. et al., 1995,
DAN-mediated immunization to the hepatitis B surface
antigen in mice: Aspects of the humoral response mimic
hepatitis B viral infection in humans, Proc. Natl. Aca. Sci.
USA 92:5307-5311; Davis, H. L. et al., 1993, DNA-based
immunization induces continuous seretion of hepatitis B
surface antigen and high levels of circulating antibody,
Human Molec. Genetics 2:1847-1851), HIV virus (Wang,
B. et al, 1993, Gene inoculation generates immune
responses against human immunodeficiency virus type 1,
Proc. Natl. Acad. Sci. USA 90:4156-4160; Lu, S. et al.,
1996, Simian immunodeficiency virus DNA vaccine trial in
macques, J. Virol. 70:3978-3991; Letvin, N. L. et al., 1997,
Potent, protective anti-HIV immune responses generated by
bimodal HIV envelope DNA plus protein vaccination, Proc
Natl Acad Sci USA. 94(17):9378-83), and influenza viruses
(Robinson, HL et al., 1993, Protection against a lethal
influenza virus challenge by immunization with a haemag-
glutinin-expressing plasmid DNA, Vaccine 11:957-960;
Ulmer, J. B. et al., Heterologous protection against influenza
by injection of DNA encoding a viral protein, Science
259:1745-1749), as well as bacterial infections, such as
tuberculosis (Tascon, R. E. et al., 1996, Vaccination against
tuberculosis by DNA injection, Nature Med. 2:888-892;
Huygen, K. et al., 1996, Immunogenicity and protective
efficacy of a tuberculosis DNA vaccine, Nature Med.,
2:893-898), and parasitic infection, such as malaria (Sede-
gah, M., 1994, Protection against malaria by immunization
with plasmid DNA encoding circumsporozoite protein,
Proc. Natl. Acad. Sci. USA 91:9866-9870; Doolan, D. L. et
al., 1996, Circumventing genetic restriction of protection
against malaria with multigene DNA immunization: CD8+T
cell-interferon 9, and nitric oxide-dependent immunity, J
Exper. Med., 1183:1739-1746).

Many methods may be used to introduce the vaccine
formulations described above. These include, but are not
limited to, oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, intranasal routes, and via scari-
fication (scratching through the top layers of skin, e.g., using
a bifurcated needle).

Alternatively, it may be preferable to introduce the chi-
meric virus vaccine formulation via the natural route of
infection of the pathogen for which the vaccine is designed.
The DNA vaccines of the present invention may be admin-
istered in saline solutions by injections into muscle or skin
using a syringe and needle (Wolff J. A. et al., 1990, Direct
gene transfer into mouse muscle in vivo, Science 247:
1465-1468; Raz, E., 1994, Intradermal gene immunization:
The possible role of DNA uptake in the induction of cellular
immunity to viruses, Proc. Natl. Acd. Sci. USA
91:9519-9523). Another way to administer DNA vaccines is
called “gene gun” method, whereby microscopic gold beads
coated with the DNA molecules of interest is fired into the
cells (Tang, D. et al., 1992, Genetic immunization is a simple
method for eliciting an immune response, Nature 356:
152-154). For general reviews of the methods for DNA
vaceines, see Robinson, H. L., 1999, DNA vaccines: basic
mechanism and immune responses (Review), Int. J. Mol.
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Med. 4(5):549-555; Barber, B., 1997, Introduction: Emerg-
ing vaccine strategies, Seminars in Immunology

9(5):269-270; and Robinson, H. L. et al, 1997, DNA
vaccines, Seminars in Immunology 9(5):271-283.

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.

5.3.3. Adjuvants and Carriers Molecules

In certain embodiments, hSARS-associated antigens are
administered with one or more adjuvants. In one embodi-
ment, 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 (ALHY-
DROGEL, REHYDRAGEL), aluminum phosphate gel, alu-
minum hydroxyphosphate (ADJU-PHOS), and calcium
phosphate.

In another embodiment, hSARS-associated antigen is
administered with an immunostimulatory adjuvant. Such
class of adjuvants, include, but are not limited to, cytokines
(e.g., interleukin-2, interleukin-7, interleukin-12, granulo-
cyte-macrophage colony stimulating factor (GM-CSF),
interfereon-y interleukin-1p (IL-1p), and IL-1f peptide or
Sclavo Peptide), cytokine-containing liposomes, triterpe-
noid glycosides or saponins (e.g., QuilA and QS-21, also
sold under the trademark STIMULON, ISCOPREP),
Muramyl Dipeptide (MDP) derivatives, such as N-acetyl-
muramyl-L-threonyl-D-isoglutamine (Threonyl-MDP, sold
under the trademark TERMURTIDE), GMDP, N-acetyl-nor-
muramyl-L-alanyl-D-isoglutamine, = N-acetylmuramyl-L-
alanyl-D-isoglutaminyl-L-alanine-2-(1'-2'-dipalmitoyl-sn-
glycero-3-hydroxy phosphoryloxy)-ethylamine, muramyl
tripeptide phosphatidylethanolamine (MTP-PE), unmethy-
lated CpG dinucleotides and oligonucleotides, such as bac-
terial DNA and fragments thereof, LPS, monophosphoryl
Lipid A (3D-MLA sold under the trademark MPL), and
polyphosphazenes.

In another embodiment, the adjuvant used is a particular
adjuvant, including, but not limited to, emulsions, e.g.,
Freund’s Complete Adjuvant, Freund’s Incomplete Adju-
vant, squalene or squalane oil-in-water adjuvant formula-
tions, such as SAF and MF59, e.g., prepared with block-
copolymers, such as [-121  (polyoxypropylene/
polyoxyetheylene) sold under the trademark PLURONIC
L-121, Liposomes, Virosomes, cochleates, and immune
stimulating complex, which is sold under the trademark
ISCOM.

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

Yet another class of adjuvants that may be used include
mucosal adjuvants, including but not limited to heat-labile
enterotoxin from Escherichia coli (LT), cholera holotoxin
(CT) and chkolera Toxin B Subunit (CTB) from Vibrio
cholerae, mutant toxins (e.g., LTK63 and LTR72), micro-
particles, and polymerized liposomes.

In other embodiments, any of the above classes of adju-
vants may be used in combination with each other or with
other adjuvants. For example, non-limiting examples of
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combination adjuvant preparations that can be used to
administer the hSARS-associated antigens of the invention
include liposomes containing immunostimulatory protein,
cytokines, or T-cell and/or B-cell peptides, or microbes with
or without entrapped IL-2 or microparticles containing
enterotoxin. Other adjuvants known in the art are also
included within the scope of the invention (see Vaccine
Design: The Subunit and Adjuvant Approach, Chap. 7,
Michael F. Powell and Mark J. Newman (eds.), Plenum
Press, New York, 1995, which is incorporated herein by
reference in its entirety).

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

The polypeptides may be formulated into the vaccine as
neutral or salt forms. Pharmaceutically acceptable salts
include the acid additional salts (formed with free amino
groups of the peptide) and which are formed with inorganic
acids, such as, for example, hydrochloric or phosphoric
acids, or organic acids such as acetic, oxalic, tartaric, maleic,
and the like. Salts formed with free carboxyl groups may
also be derived from inorganic bases, such as, for example,
sodium potassium, ammonium, calcium, or ferric hydrox-
ides, and such organic bases as isopropylamine, trimethy-
lamine, 2-ethylamino ethanol, histidine, procaine and the
like.

5.4. Preparation of Antibodies

Antibodies can be isolated from the serum of a subject
infected with SARS. Antibodies which specifically recog-
nize a polypeptide of the invention, such as, but not limited
to, polypeptides comprising the sequence of SEQ ID NO:2,
12 or 14, or 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, screening, and isolating the polypeptide of the
invention or fragments thereof, or similar sequences that
might encode similar enzymes from the other organisms. For
example, in one specific embodiment, an antibody which
immunospecifically binds hSARS epitope, or a fragment
thereof, can be used for various in vitro detection assays,
including enzyme-linked immunosorbent assays (ELISA),
radioimmunoassays, Western blot, etc., for the detection of
a polypeptide of the invention or, preferably, polypeptides of
the hSARS virus, in samples, for example, a biological
material, including cells, cell culture media (e.g.. bacterial
cell culture media, mammalian cell culture media, insect cell
culture media, yeast cell culture media, etc.), blood, serum,
plasma, saliva, urine, stool, tissues, sputum, nasopharyngeal
aspirates, etc.

Antibodies specific for a polypeptide of the invention or
any epitope of hSARS virus 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 which comprises a nucleic
acid 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 includ-
ing, but not limited to, rabbits, mice, rats, etc., to induce the
production of antisera containing polyclonal antibodies spe-
cific for the antigen. Various adjuvants may be used to
increase the immunoclogical response, depending on the host
species, and include but are not limited to, Freund’s (com-
plete and incomplete) adjuvant, mineral gels such as alumi-
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num hydroxide, surface active substances such as lysoleci-
thin, pluronic polyols, polyanions, peptides, oil emulsions,
keyhole limpet hemocyanins, dinitrophenol, and potentially
usefuil adjuvants for humans such as BCG (Bacille Calmette-
Guerin) and Corynebacterium parvum. Such adjuvants are
also well known in the art.

Monoclonal antibodies can be prepared using a wide
variety of techniques known in the art including the use of
hybridoma, recombinant, and phage display technologies, or
a combination thereof. For example, monoclonal antibodies
can be produced using hybridoma techniques including
those known in the art and taught, for example, in Harlow et
al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988); Hammerling et al., in:
Monoclonal ~ Antibodies and T-Cell Hybridomas,
pp-563-681 (Elsevier, N.Y., 1981) (both of which are incor-
porated herein by reference in their entireties). The term
“monoclonal antibody” as used herein is not limited to
antibodies produced through hybridoma technology. The
term “monoclonal antibody” refers to an antibody that is
derived from a single clone, including any eukaryotic,
prokaryotic, or phage clone, and not the method by which it
is produced.

Methods for producing and screening for specific anti-
bodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
immunized with an antigen of interest or a cell expressing
such an antigen. Once an immune response is detected, e.g.,
antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes iso-
lated. The splenocytes are then fused by well known tech-
niques to any suitable myeloma cells. Hybridomas are
selected and cloned by limiting dilution. The hybridoma
clones are then assayed by methods known in the art for cells
that secrete antibodies capable of binding the antigen.
Ascites fluid, which generally contains high levels of anti-
bodies, can be generated by inoculating mice intraperito-
neally with positive hybridoma clones.

Antibody fragments which recognize specific epitopes
may be generated by known techniques. For example, Fab
and F(ab"), fragments may be produced by proteolytic cleav-
age of immunoglobulin molecules, using enzymes such as
papain (to produce Fab fragments) or pepsin (to produce
F(ab'), fragments). F(ab'), fragments contain the complete
light chain, and the variable region, the CHI region and the
hinge region of the heavy chain.

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

The nucleotide sequence encoding an antibody may be
obtained from any information available to those skilled in
the art (i.e., from Genbank, the literature, or by routine
cloning and sequence analysis). If a clone containing a
nucleic acid encoding a particular antibody or an epitope-
binding fragment thereof is not available, but the sequence
of the antibody molecule or epitope-binding fragment
thereof is known, a nucleic acid encoding the immunoglo-
bulin may be chemically synthesized or obtained from a
suitable source (e.g., an antibody cDNA library, or a cDNA
library generated from, or nucleic acid, preferably poly A+
RNA, isolated from any tissue or cells expressing the
antibody, such as hybridoma cells selected to express an
antibody) by PCR amplification using synthetic primers
hybridizable to the 3' and 5' ends of the sequence or by
cloning using an oligonucleotide probe specific for the

particular gene sequence to identify, e.g., a ¢cDNA clone
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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.

Once the nucleotide sequence of the antibody is deter-
mined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant
DNA techniques, site directed mutagenesis, PCR, etc. (see,
for example, the techniques described in Sambrook et al.,
supra; and Ausubel et al., eds., 1998, Current Protocols in
Molecular Biology, John Wiley & Sons, N.Y., which are
both incorporated by reference herein in their entireties), to
generate antibodies having a different amino acid sequence
by, for example, introducing amino acid substitutions, dele-
tions, and/or insertions into the epitope-binding domain
regions of the antibodies or any portion of antibodies which
may enhance or reduce biological activities of the antibod-
ies.

Recombinant expression of an antibody requires con-
struction of an expression vector containing a nucleotide
sequence that encodes the antibody. Once a nucleotide
sequence encoding an antibody molecule or a heavy or light
chain of an antibody, or portion thereof has been obtained,
the vector for the production of the antibody molecule may
be produced by recombinant DNA technology using tech-
niques well known in the art as discussed in the previous
sections. Methods which are well known to those skilled in
the art can be used to construct expression vectors contain-
ing antibody coding sequences and appropriate transcrip-
tional and translational control signals. These methods
include, for example, in vitro recombinant DNA techniques,
synthetic techniques, and in vivo genetic recombination. The
nucleotide sequence encoding the heavy-chain variable
region, light-chain variable region, both the heavy-chain and
light-chain variable regions, an epitope-binding fragment of
the heavy- and/or light-chain variable region, or one or more
complementarity determining regions (CDRs) of an anti-
body may be cloned into such a vector for expression.
Thus-prepared expression vector can be then introduced into
appropriate host cells for the expression of the antibody.
Accordingly, the invention includes host cells containing a
polynucleotide encoding an antibody specific for the
polypeptides of the invention or fragments thereof.

The host cell may be co-transfected with two expression
vectors of the invention, the first vector encoding a heavy
chain derived polypeptide and the second vector encoding a
light chain derived polypeptide. The two vectors may con-
tain identical selectable markers which enable equal expres-
sion of heavy and light chain polypeptides or different
selectable markers to ensure maintenance of both plasmids.
Alternatively, a single vector may be used which encodes,
and is capable of expressing, both heavy and light chain
polypeptides. In such situations, the light chain should be
placed before the heavy chain to avoid an excess of toxic
free heavy chain (Proudfoot, 1986, Nature 322:52; and
Kohler, 1980, Proc. Natl. Acad. Sci. U.S.A. 77:2 197). The
coding sequences for the heavy and light chains may com-
prise cDNA or genomic DNA.

In another embodiment, antibodies can also be generated
using various phage display methods known in the art. In
phage display methods, functional antibody domains are
displayed on the surface of phage particles which carry the
polynucleotide sequences encoding them. In a particular
embodiment, such phage can be utilized to display antigen
binding domains, such as Fab and Fv or disulfide-bond
stabilized Fv. expressed from a repertoire or combinatorial
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antibody library (e.g., human or murine). Phage expressing
an antigen binding domain that binds the antigen of interest
can be selected or identified with antigen, e.g., using labeled
antigen or antigen bound or captured to a solid surface or
bead. Phage used in these methods are typically filamentous
phage, including fd and M13. The antigen binding domains
are expressed as a recombinantly fused protein to either the
phage gene II1 or gene VIII protein. Examples of phage
display methods that can be used to make the immunoglo-
bulins, or fragments thereof, of the present invention include
those disclosed in Brinkman et al., 19935, J Immunol.
Methods 182:41-50; Ames et al., 1995, J. Immunol. Meth-
ods 184:177-186; Kettleborough et al., 1994, Fur. J. Immu-
nol. 24:952-958; Persic et al., 1997, Gene 187:9-18; Burton
et al., 1994, Advances in Immunology 57:191-280; PCT
application No. PCT/GB91/01134; PCT publications WO
90/02809; WO 91/10737; WO 92/01047, WO 92/18619;
WO 93/11236; WO 95/15982; WO 95/20401; and U.S. Pat.
Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 5,427,
908; 5,750,753; 5,821,047, 5,571,698; 5,427,908; 5,516,
637; 5,780,225; 5,658,727; 5,733,743 and 5,969,108, each
of which is incorporated herein by reference in its entirety.

As described in the above references, after phage selec-
tion, the antibody coding regions from the phage can be
isolated and used to generate whole antibodies, including
human antibodies, or any other desired fragments, and
expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described
in detail below. For example, techniques to recombinantly
produce Fab, Fab' and F(ab), fragments can also be
employed using methods known in the art such as those
disclosed in PCT publication WO 92/22324; Mullinax et al.,
1992, BioTechniques, 12(6):864-869; and Sawai et al.,
AJRI, 34:26-34, 1995; and Better et al., 1988, Science
240:1041-1043 (each of which is incorporated herein by
reference in its entirety). Examples of techniques which can
be used to produce single-chain Fvs and antibodies include
those described in U.S. Pat. Nos. 4,946,778 and 5,258,498;
Huston et al., 1991, Methods in Enzymology 203:46-88; Shu
et al., 1993, PNAS 90:7995-7999; and Skerra et al., 1988,
Science, 240:1038-1040.

Once an antibody molecule of the invention has been
produced by any methods described above, it may then be
purified by any method known in the art for purification of
an immunoglobulin molecule, for example, by chromatog-
raphy (e.g., ion exchange, affinity, particularly by affinity for
the specific antigen after Protein A or Protein G purification,
and sizing column chromatography), centrifugation, differ-
ential solubility, or by any other standard techniques for the
purification of proteins. Further, the antibodies of the present
invention or fragments thereof may be fused to heterologous
polypeptide sequences described herein or otherwise known
in the art to facilitate purification.

For some uses, including in vivo use of antibodies in
humans and in vitro detection assays, it may be preferable to
use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the
antibody are derived from different animal species, such as
antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, 1985,
Science, 229:1202; Oi et al., 1986, BioTechniques 4:214;
Gillies et al., 1989, J. Immunol. Methods 125:191-202; U.S.
Pat. Nos. 5,807,715; 4,816,567, and 4,816,397, which are
incorporated herein by reference in their entireties. Human-
ized antibodies are antibody molecules from non-human
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species that bind the desired antigen having one or more
complementarity determining regions (CDRs) from the non-
human species and framework regions from a human immu-
noglobulin molecule. Often, framework residues in the
human framework regions will be substituted with the
corresponding residue from the CDR donor antibody to
alter, preferably improve, antigen binding. These framework
substitutions are identified by methods well known in the art,
e.g., by modeling of the interactions of the CDR and
framework residues to identify framework residues impor-
tant for antigen binding and sequence comparison to identify
unusual framework residues at particular positions. See, e.g.,
Queen et al., U.S. Pat. No. 5,585,089; Riechmann et al.,
1988, Nature 332:323, which are incorporated herein by
reference in their entireties. Antibodies can be humanized
using a variety of techniques known in the art including, for
example, CDR-grafting (EP 239,400; PCT publication WO
91/09967; U.S. Pat. Nos. 5,225,539; 5,530,101 and 5,585,
089), veneering or resurfacing (EP 592,106; EP 519,596,
Padlan, 1991, Molecular Immunology 28(4/5):489-498,;
Studnicka et al., 1994, Protein Engineering 7(6):805-814;
Roguska et al, 1994, Proc Natl. Acad Sci. US.A.
91:969-973), and chain shuffling (U.S. Pat. No. 5,565,332),
all of which are hereby incorporated by reference in their
entireties.

Completely human antibodies are particularly desirable
for therapeutic treatment of human patients. Human anti-
bodies can be made by a variety of methods known in the art
including phage display methods described above using
antibody libraries derived from human immunoglobulin
sequences. See U.S. Pat. Nos. 4,444,887 and 4,716,111; and
PCT publications WO 98/46645; WO 98/50433; WO
98/24893; WO 98/16654; WO 96/34096; WO 96/33735;
and WO 91/10741, each of which is incorporated herein by
reference in its entirety.

Human antibodies can also be produced using transgenic
mice which are incapable of expressing functional endog-
enous immunoglobulins, but which can express human
immunoglobulin genes. For an overview of this technology
for producing human antibodies, see Lonberg and Huszar,
1995, Int. Rev. Immunol. 13:65-93. For a detailed discussion
of this technology for producing human antibodies and
human monoclonal antibodies and protocols for producing
such antibodies, see, e.g., PCT publications WO 98/24893;
WO 92/01047; WO 96/34096; WO 96/33735; European
Patent No. 0 598 877; U.S. Pat. Nos. 5,413,923; 5,625,126;
5,633,425; 5,569,825; 5,6601,016; 5,545,806, 5,814,318,
5,885,793; 5,916,771; and 5,939,598, which are incorpo-
rated by reference herein in their entireties. In addition,
companies such as Abgenix, Inc. (Fremont, Calif.), Medarex
(NJ) and Genpharm (San Jose, Calif.) can be engaged to
provide human antibodies directed against a selected antigen
using technology similar to that described above.

Completely human antibodies which recognize a selected
epitope can be generated using a technique referred to as
“gnided selection.” In this approach a selected non-human
monoclonal antibody, e.g., a mouse antibody, is used to
guide the selection of a completely human antibody recog-
nizing the same epitope. (Jespers et al., 1988, Bio/technol-
ogy 12:399-903).

Antibodies fused or conjugated to heterologous polypep-
tides may be used in in vitro immunoassays and in purifi-
cation methods (e.g., affinity chromatography) well known
in the art. See e.g., PCT publication Number WO 93/21232;
EP 439,095, Naramura et al., 1994, Immunol. Lett.
39:91-99, US. Pat. No. 5,474,981; Gillies et al., 1992,
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PNAS 89:1428-1432; and Fell et al,, 1991, J. Immunol.
146:2446-2452, which are incorporated herein by reference
in their entireties.

Antibodies may also be attached to solid supports, which
are particularly useful for immunoassays or purification of
the polypeptides of the invention or fragments, derivatives,
analogs, or variants thereof, or similar molecules having the
similar enzymatic activities as the polypeptide of the inven-
tion. Such solid supports include, but are not limited to,
glass, cellulose, polyacrylamide, nylon, polystyrene, poly-
vinyl chloride or polypropylene.

5.5. Pharmaceutical Compositions and Kits

The present invention encompasses pharmaceutical com-
positions comprising anti-viral agents of the present inven-
tion. In a specific embodiment, the anti-viral agent is an
antibody which immunospecifically binds and neutralize the
hSARS virus, natural or artificial variants, analogs, or
derivatives thereof, or any proteins derived therefrom. The
virus neutralizing antibody neutralizes the infectivity of the
virus and protects an animal against disease when wild-type
virus is subsequently administered to the animal.

In another specific embodiment, the anti-viral agent is a
polypeptide or nucleic acid molecule of the invention. The
pharmaceutical compositions have utility as an anti-viral
prophylactic agent and may be administered to a subject
where the subject has been exposed or is expected to be
exposed to a virus.

Various delivery systems are known and can be used to
administer the pharmaceutical composition of the invention,
e.g., encapsulation in liposomes, microparticles, microcap-
sules, recombinant cells capable of expressing the mutant
viruses, receptor mediated endocytosis (see, e.g., Wu and
Wu, 1987, J. Biol. Chem. 262:4429 4432). Methods of
introduction include but are not limited to intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, scarification, and oral routes. The com-
pounds may be administered by any convenient route, for
example by infusion or bolus injection, by absorption
through epithelial or mucocutaneous linings (e.g., oral
mucosa, rectal and intestinal mucosa, etc.) and may be
administered together with other biologically active agents.
Administration can be systemic or local. In a preferred
embodiment, it may be desirable to introduce the pharma-
ceutical compositions of the invention into the lungs by any
suitable route. Pulmonary administration can also be
employed, e.g., by use of an inhaler or nebulizer, and
formulation with an aerosolizing agent.

In a specific embodiment, it may be desirable to admin-
ister the pharmaceutical compositions of the invention
locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion
during surgery, topical application, e.g., in conjunction with
a wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, or by means of an
implant, said implant being of a porous, non porous, or
gelatinous material, including membranes, such as sialastic
membranes, or fibers. In one embodiment, administration
can be by direct injection at the site (or former site) infected
tissues.

In another embodiment, the pharmaceutical composition
can be delivered in a vesicle, in particular a liposome (see
Langer, 1990, Science 249:1527-1533; Treat et al., in Lipo-
somes in the Therapy of Infectious Disease and Cancer,
Lopez Berestein and Fidler (eds.), Liss, New York,
pp-353-365 (1989); Lopez-Berestein, ibid., pp.317-327; see
generally ibid.).
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In yet another embodiment, the pharmaceutical compo-
sition can be delivered in a controlled release system. In one
embodiment, a pump may be used (see Langer, supra;
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, 1983, J
Macromol. Sci. Rev. Macromol. Chem. 23:61; see also Levy
et al.,, 1985, Science 228:190; During et al., 1989, Ann.
Neurol. 25:351; Howard et al., 1989, J. Neurosurg. 71:105).
In yet another embodiment, a controlled release system can
be placed in proximity of the composition’s target, i.e., the
lung, thus requiring only a fraction of the systemic dose (see,
e.g., Goodson, in Medical Applications of Controlled
Release, supra, vol. 2, pp. 115-138 (1984)).

Other controlled release systems are discussed in the
review by Langer (1990, sScience 249:1527-1533).

The pharmaceutical compositions of the present invention
comprise a therapeutically effective amount of a live attenu-
ated, inactivated or killed hSARS virus, or recombinant or
chimeric hSARS virus, and a pharmaceutically acceptable
carrier. In a specific embodiment, the term “pharmaceuti-
cally acceptable” means approved by a regulatory agency of
the Federal or a state government or listed in the U.S.
Pharmacopeia or other generally recognized pharmacopeia
for use in animals, and more particularly in humans. The
term “carrier” refers to a diluent, adjuvant, excipient, or
vehicle with which the pharmaceutical composition is
administered. Such pharmaceutical carriers can be sterile
liquids, such as water and oils, including those of petroleum,
animal, vegetable or synthetic origin, such as peanut oil,
soybean oil, mineral oil, sesame oil and the like. Water is a
preferred carrier when the pharmaceutical composition is
administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed as
liquid carriers, particularly for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel. sodium
stearate, glycerol monostearate, talc, sodium chloride, dried
skim milk, glycerol, propylene, glycol, water, ethanol and
the like. The composition, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders,
sustained release formulations and the like. The composition
can be formulated as a suppository, with traditional binders
and carriers such as triglycerides. Oral formulation can
include standard carriers such as pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium sac-
charine, cellulose, magnesium carbonate, etc. Examples of
suitable pharmaceutical carriers are described in “Reming-
ton’s Pharmaceutical Sciences” by E. W. Martin. The for-
mulation should suit the mode of administration.

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

The pharmaceutical compositions of the invention can be
formulated as neutral or salt forms. Pharmaceutically
acceptable salts include those formed with free amino
groups such as those derived from hydrochloric, phosphoric,
acetic, oxalic, tartaric acids, etc., and those formed with free
carboxyl groups such as those derived from sodium, potas-
sium, ammonium, calcium, ferric hydroxides, isopropy-
lamine, triethylamine, 2 ethylamino ethanol, histidine,
procaine, etc.

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 to 500 micrograms of
active compound per kilogram body weight. Suitable dosage
ranges for intranasal administration are generally about 0.01
pg/kg body weight to 1 mg/kg body weight. Effective doses
may be extrapolated from dose response curves derived
from in vitro or animal model test systems.

Suppositories generally contain active ingredient in the
range of 0.5% to 10% by weight; oral formulations prefer-
ably contain 10% to 95% active ingredient.

The invention also provides a pharmaceutical pack or kit
comprising one or more containers filled with one or more
of the ingredients of the pharmaceutical compositions of the
invention. Optionally associated with such container(s) can
be a notice in the form prescribed by a governmental agency
regulating the manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by the
agency of manufacture, use or sale for human administra-
tion. In a preferred embodiment, the kit contains an anti-
viral agent of the invention, e.g., an antibody specific for the
polypeptides encoded by a nucleic acid sequence of SEQ ID
NO:1, 11, 13, 15, 2471, 2472, 2473, 2474, 2475 or 2476, or
as shown in FIGS. 11 (SEQ ID NO:17-239, 241-736 or
738-1107) and 12 (SEQ ID NO:1109-1589, 1591-1964 or
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 combination with adjuvants,
antivirals, antibiotics, analgesic, bronchodialaters, or other
pharmaceutically acceptable excipients.

The present invention further encompasses kits compris-
ing a container containing a pharmaceutical composition of
the present invention and instructions for use.

5.6. Detection Assays

The present invention provides a method for detecting an
antibody, which immunospecifically binds to the hSARS
virus, in a biological sample, for example, cells, blood,
serum, plasma, saliva, urine, stool, sputum, nasopharyngeal
aspirates, and so forth, from a patient suffering from SARS.
In a specific embodiment, the method comprising contacting
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the sample with the hSARS virus, for example, of deposit
no. CCTCC-V200303, or having a genomic nucleic acid
sequence of SEQ ID NO:15, directly immobilized on a
substrate and detecting the virus-bound antibody directly or
indirectly by a labeled heterologous anti-isotype antibody. In
another specific embodiment, the sample is contacted with a
host cell which is infected by the hSARS virus, for example,
of deposit no. 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.

An exemplary method for detecting the presence or
absence of a polypeptide or nucleic acid of the invention in
a biological sample involves obtaining a biological sample
from various sources and contacting the sample with a
compound or an agent capable of detecting an epitope or
nucleic acid (e.g., mRNA, genomic RNA) of the hSARS
virus such that the presence of the hSARS virus 1s detected
in the sample. A preferred agent for detecting hRSARS mRNA
or genomic RNA of the invention is a labeled nucleic acid
probe capable of hybridizing to mRNA or genomic RNA
encoding a polypeptide of the invention. The nucleic acid
probe can be, for example, a nucleic acid molecule com-
prising or consisting of the nucleic acid sequence of SEQ ID
NO:1, 11, 13, 15, 16, 240, 737, 1108, 1590, 1965, 2471,
2472, 2473, 2474, 2475 or 2476, or a complement, analog,
derivative, or fragment thereof, 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 con-
ditions to an hSARS mRNA or genomic RNA.

In another preferred specific embodiment, the presence of
hSARS virus is detected in the sample by an reverse
transcription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the genome of hSARS virus, for example, that
of deposit accession no. CCTCC-V200303, or based on a
nucleic acid sequence of SEQ ID NO:1, 11, 13, 15, 16, 240,
737, 1108, 1590 or 1965. In a non-limiting specific embodi-
ment, preferred primers to be used in a RT-PCR method are:
5-TACACACCTCAGC-GTTG-3' (SEQ ID NO:3) and
5-CACGAACGTGACG-AAT-3' (SEQ ID NO:4), in the
presence of 2.5 mM MgCl, and the thermal cycles are, for
example, but not limited to, 94° C. for 8 min followed by 40
cycles 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 provides a real-time
quantitative PCR assay to detect the presence of hSARS
virus in a biological sample by subjecting the c¢cDNA
obtained by reverse transcription of the extracted total RNA
from the sample to PCR reactions using the specific primers,
such as those having nucleic acid sequences of SEQ ID
NOS:3 and 4, and a fluorescence dye, such as SYBR®
Green 1, which fluoresces when bound non-specifically to
double-stranded DNA. In yet another preferred specific
embodiment, the real-time quantitative PCR used in the
present invention is a TagMan® assay (see Section 5, supra).
Specifically, the preferred primers to be used in a real-time
quantitative PCR assay to detect the presence of hSARS
virus in a biological sample, are those having nucleic acid
sequences of SEQ ID NOS:2471 and 2472. In this case, the
amplified product is detected by a TagMan® probe, prefer-
ably having a nucleotide sequence of SEQ ID NO:2473.
Another preferred primers to be used in a TagMan® assay
are those having nucleic acid sequences of SEQ ID NOS:
2474 and 2475 and a preferred TagMan® probe has a
nucleotide sequence of SEQ ID NO:2476. The fluorescence
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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 deter-
mination of the viral load in the sample based on an
amplification plot (see Sections 6.7 and 6.8, infra).

In another preferred specific embodiment, the presence of
hSARS virus is detected in the sample using fluorescent
c¢DNA microarray technology. An inventory of cDNA
probes derived from the hSARS virus, for example, of
deposit no. CCTCC-V200303, or having a genomic nucleic
acid sequence of SEQ ID NO:13, is prepared by reverse
transcription and amplification using appropriate primers
that are constructed based on, for example, a partial nucle-
otide sequence of the genome of said hRSARS virus, or based
on a nucleic acid sequence of SEQ ID NOS:1, 11, 13, 15, 16,
240, 737, 1108, 1590 or 1965. Thus-amplified products are
then purified and immobilized onto a chip, for example, a
poly-L-lysine coated glass plate as a cDNA microarray. A
total RNA is extracted from a biological sample and sub-
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cence-labeled nucleotides. The labeled cDNA representing
the mRNA in the sample is then contacted with the immo-
bilized cDNA probes on the microarray and the fluorescence
signals of the bound ¢cDNA are detected and quantified. A
variety of DNA microaary methods have been described, for
example, in Nucleic Acids Res. 28(22):4552-7 (by Kane, M.
D. et al.,, 2000); Science 2000 Sep. 8;289(5485): 1757-60
(by Taton, T. A. et al, 2000); and Nature, 405(6788):
827-836 (by Lockhart, D. J. et al., 2000).

Another preferred agent for detecting hSARS virus is an
antibody that specifically binds a polypeptide of the inven-
tion 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")2) can be used.

The term “labeled”, with regard to the probe or antibody,
is intended to encompass direct labeling of the probe or
antibody by coupling (i.e., physically linking) a detectable
substance to the probe or antibody, as well as indirect
labeling of the probe or antibody by reactivity with another
reagent that is directly labeled. Examples of indirect labeling
include detection of a primary antibody using a fluorescently
labeled secondary antibody and end-labeling of a DNA
probe with biotin such that it can be detected with fluores-
cently labeled streptavidin. The detection method of the
invention can be used to detect mRNA, protein (or any
epitope), or genomic RNA in a sample in vitro as well as in
vivo. For example, in vitro techniques for detection of
mRNA include northern hybridizations, in situ hybridiza-
tions, RT-PCR, and RNase protection. In vitro techniques for
detection of an epitope of hSARS virus include enzyme
linked immunosorbent assays (ELISAs), Western blots,
immunoprecipitations and immunofluorescence. In vitro
techniques for detection of genomic RNA include nothern
hybridizations, RT-PCT, and RNase protection. Further-
more, in vivo techniques for detection of hSARS virus
include introducing into a subject organism a labeled anti-
body directed against the polypeptide. For example, the
antibody can be labeled with a radioactive marker whose
presence and location in the subject organism can be
detected by standard imaging techniques, including autora-
diography.

In a specific embodiment, the methods further involve
obtaining a control sample from a control subject, contacting
the control sample with a compound or agent capable of
detecting hSARS virus, e.g., a polypeptide of the invention
or mRNA or genomic RNA encoding a polypeptide of the
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invention, such that the presence of hSARS virus or the
polypeptide or mRNA or genomic RNA encoding the
polypeptide is detected in the sample, and comparing the
presence of hSARS virus or the polypeptide or mRNA or
genomic RNA encoding the polypeptide in the comntrol
sample with the presence of hNSARS virus, or the polypeptide
or mRNA or genomic DNA encoding the polypeptide in the
test sample.

In a specific embodiment, the invention provides a diag-
nostic kit comprising nucleic acid molecules which are
suitable for use to detect the hSARS virus, natural or
artificial variants, analogs, or derivatives thereof. In a spe-
cific embodiment, the nucleic acid molecules have the
nucleic acid sequence of SEQ ID NOS:2471 and 2472. In
specific embodiments, the nucleic acid molecule has the
nucleic acid sequence of SEQ ID NO:2473. In another
specific embodiment, the nucleic acid molecules have the
nucleic acid sequence of SEQ ID NOS:2474 and 2475. In
specific embodiments, the nucleic acid molecule has the
nucleic acid sequence of SEQ ID NO:2476.

The invention also encompasses kits for detecting the
presence of hRSARS virus 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 virus or the polypeptide or a nucleic acid molecule
encoding the polypeptide in a test sample and, in certain
embodiments, a means for determining the amount of the
polypeptide or mRNA in the sample (e.g., an antibody which
binds the polypeptide or an oligonucleotide probe which
binds to DNA or mRNA encoding the polypeptide). Kits can
also include instructions for use.

For antibody-based kits, the kit can comprise, for
example: (1) a first antibody (e.g., attached to a solid
support) which binds to a polypeptide of the invention or an
epitope of the hSARS virus; and, optionally, (2) a second,
different antibody which binds to either the polypeptide or
the first antibody and is conjugated to a detectable agent.

For oligonucleotide-based kits, the kit can comprise, for
example: (1) an oligonucleotide, e.g.. a detectably labeled
oligonucleotide, which hybridizes to a nucleic acid sequence
encoding a polypeptide of the invention or to a sequence
within the hSARS genome or (2) a pair of primers useful for
amplifying a nucleic acid molecule containing an hSARS
sequence. The kit can also comprise, e.g., a 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 contained.
Each component of the kit is usually enclosed within an
individual container and all of the various containers are
within a single package along with instructions for use.

5.7. Screening Assays

The invention provides methods for the identification of a
compound that inhibits the ability of hSARS virus to infect
a host or a host cell. In certain embodiments, the invention
provides methods for the identification of a compound that
reduces the ability of hSARS virus to replicate in a host or
a host cell. Any technique well-known to the skilled artisan
can be used to screen for a compound that would abolish or
reduce the ability of hSARS virus to infect a host and/or to
replicate in a host or a host 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 mammal or a mammalian
cell. More specifically, the invention provides methods for
the identification of a compound that inhibits the ability of
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hSARS 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.

In another embodiment, a cell is contacted with a test
compound and infected with the hSARS virus. In certain
embodiments, a control culture is infected with the hSARS
virus in the absence of a test compound. The cell can be
contacted with a test compound before, concurrently with, or
subsequent to the infection with the hSARS virus. In a
specific embodiment, the cell is a mammalian cell. In an
even more specific embodiment, the cell is a human cell. In
certain embodiments, the cell is incubated with the test
compound for at least 1 minute, 5 minutes, 15 minutes, 30
minutes, 1 hour, 2 hours, 5 hours, 12 hours, or 1 day. The
titer of the virus can be measured at any time during the
assay. In certain embodiments, a time course of viral growth
in the culture is determined. If the viral growth is inhibited
or reduced in the presence of the test compound, the test
compound is identified as being effective in inhibiting or
reducing the growth or infection of the hSARS virus. In a
specific embodiment, the compound that inhibits or reduces
the growth of the hSARS virus is tested for its ability to
inhibit or reduce the growth rate of other viruses and/or to
test its specificity for the hSARS virus.

In one embodiment, a test compound is administered 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 hSARS virus. In a specific embodiment,
the model animal is a mammal. In an even more specific
embodiment, the model animal can be, but is not limited to,
a cotton rat, a mouse, or a monkey. The titer of the virus in
the model animal can be measured at any time during the
assay. In certain embodiments, a time course of viral growth
in the culture is determined. If the viral growth is inhibited
or reduced in the presence of the test compound, the test
compound is identified as being effective in inhibiting or
reducing the growth or infection of the hSARS virus. In a
specific embodiment, the compound that inhibits or reduces
the growth of the hSARS virus in the model animal is tested
for its ability to inhibit or reduce the growth rate of other
viruses to test its specificity for the hSARS virus.

EXAMPLES

The following examples illustrate the isolation and iden-
tification of the novel hSARS virus. These examples should
not be construed as limiting.

Methods and Results

As a general reference, Wiedbrauk D L & Johnston S L G
(Manual of Clinical Virology, Raven Press, New York,
1993) was used.

6.1. Clinical Subjects

The study included all 50 patients who fitted a modified
World Health Organization (WHO) definition of SARS and
were admitted to 2 acute regional hospitals in Hong Kong
Special Administrative Region (HKSAR) between February
26 to Mar. 26, 2003 (WHO. Severe acute respiratory syn-
drome (SARS) 2000, Weekly Epidemiol Rec. 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
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was: (i) fever of 38° C. or more; (ii) cough or shortness of
breath; (iii) new pulmonary infiltrates on chest radiograph;
and (iv) either a history of exposure to a patient with SARS
or absence of response to empirical antimicrobial coverage
for typical and atypical pneumonia (beta-lactams and mac-
rolides, fluoroquinolones or tetracyclines).

Nasopharyngeal aspirates and serum samples were col-
lected 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 elec-
tron microscopy. Nasopharyngeal aspirates, feces and sera
submitted for microbiological investigation of other diseases
were included in the study under blinding and served as
controls.

The medical records were reviewed retrospectively by the
attending physicians and clinical microbiologists. Routine
hematological, biochemical and microbiological examina-
tions, including bacterial culture of blood and sputum,
serological study and collection of nasopharyngeal aspirates
for virological tests, were carried out.

6.2. Cell Line

FRhK-4 (fetal rhesus monkey kidney) cells were main-
tained in minimal essential medium (MEM) with 1% fetal
calf serum, 1% streptomycin and penicillin, 0.2% nystatin
and 0.05% garamycin.

6.3. Viral Infection

Two-hundred pl of clinical (nasopharyngeal aspirates)
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. One
ml of MEM containing 1 pg trypsin was then added to the
culture and the infected cells were incubated in a 37° C.
incubator supplied with 5% carbon dioxide. 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, respiratory syncytial
virus, parainfluenza types 1, 2 and 3, adenovirus and human
metapneumovirus (hMPV) and negative results were
obtained for all cases. The infected cells were also tested by
RT-PCR for influenza A and human metapneumovirus with
negative results.

6.4. Virus Morphology

The infected cells prepared as described above were
harvested, pelleted by centrifugation and the cell pellets
were processed for thin-section transmitted electron micro-
scopic 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 endo-
plasmic reticulum and were not free in the cytoplasm. Virus
particles were also found at the cell membrane.

One virus isolate was ultracentrifuged and the cell pellet
was negatively stained using phosphotugstic acid. Virus
particles characteristic of Coronaviridae were thus visual-
ized. Since the human Coronaviruses hitherto recognized
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 further confirm that this novel virus is responsible for
causing SARS in the infected patients, blood serum samples
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from the patients who were suffering from SARS were
obtained and a neutralization test was performed. Typically
diluted serum (x50,x200, x800 and x1600) was incubated
with acetone-fixed FRhK-4 cells infected with hSARS virus
at 37° C. for 45 minutes. The incubated cells were then
washed with phosphate-buffered saline and stained with
anti-human IgG-FITC conjugated antibody.

The cells were then washed and examined under a fluo-
rescent microscope. In these experiments, positive signals
were found in § patients who had SARS (FIG. 3), indicating
that these patients had an IgG antibody response to this
novel human respiratory virus of Coronaviridae. By con-
trast, 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 Ne. Anti-SARS
Patient A 25-Feb-03  S2728 <50
6-Mar-03 S2728 1600
Patient B 26-Feb-03 S2441 50
3-Mar-03 S2441 200
Patient C 4-Mar-03 S3279 200
14-Mar-03  S3279 1600
Patient D 6-Mar-03 M41045 <50
11-Mar-03  MB943703 800
Patient E 4-Mar-03 M38953 <50
18-Mar-03  KWHO03/3601 800
Control F 13-Feb-03  M27124 <50
1-Mar-03 MB942968 <50
Patient G 3-Mar-03 M38685 <50
7-Mar-03 KWHO03/2900 Equivocal
Blinded samples:
la* Acute <50
1b Convalescent 1600
2a* Acute 50
2b Convalescent >1600
3a* Acute 50
3b Convalescent >1600
4a* Acute <50
4b Convalescent <50
Sa* Acute <50
5b Convaelscent <50
6a* Acute <50
6b Convalescent <50

NB: *patients with SARS

These results indicated that this novel member of Coro-
naviridae is a key pathogen in SARS.

6.6. Sequences of the hSARS Virus

Total RNA from infected or uninfected FrHK-4 cells was
harvested two days 10 post-infection. One-hundred ng of
purified RNA was reverse transcribed using Superscript® 11
reverse transcriptase (Invitrogen) in a 20 II reaction mixture
containing 10 pg of a degenerated primer (5'-GCCG-
GAGCTCTGCAGAATTCNNNNNNN-3"SEQ ID NO:5;
N=A, T, G or C) as recommended by the manufacturer.
Reverse transcribed products were then purified by a
QIAquick® PCR purification kit as instructed by the manu-
facturer and eluted in 30 ul of 10 mM Tris-HCI, pH 8.0.
Three ul of purified cDNA products were add in a 25 ul
reaction mixture containing 2.5 pl of 10x PCR buffer, 4 ul
of 25 mM MgCl,, 0.5 pl of 10 mM dNTP, 0.25 pl of
AmpliTaq Gold® DNA polymerase (Applied Biosystems),
2.5 uCi of [a-*P]CTP (Amersham), 2 ul of 10 uM primer
(5'-GCCGGAGCTCTGCAGAATT-C-3', SEQ ID NO:6).
Reactions were thermal cycled through the following pro-
file: 94° C. for 8 min followed by 2 cycles of 94° C. for 1
min, 40° C. for 1 min, 72° C. for 2 min. This temperature
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profile was followed by 35 cycles of 94° C. for 1 min, 60°
C. for 1 min, 72° C. for 1 min. 6 pl of the PCR products were
analyzed in a 5% denaturing polyacrylamide gel electro-
phoresis. Gel was exposed to X-ray film and the film was
developed afier an over-night exposure. Unique PCR prod-
ucts which were only identified in infected cell samples were
isolated from the gel and eluted in a 50 pl of 1x TE buffer.
Eluted PCR products were then re-amplified in 25 ul of
reaction mixture containing 2.5 pl of 10x PCR buffer, 4 ul
of 25 mM MgCl,, 0.5 ul ru 10 mM dNTP, 0.25 pl of
AmpliTaq Gold® DNA polymerase (Applied Biosystems), 1
pl of 10 uM primer (5'-GCCGGAGCTCTGCAGAATTC-3',
SEQ ID NO:6). Reaction mixtures were thermal cycled
through the following profile: 94° C. for 8 min followed by
35 cycles of 94° C. for 1 min, 60° C. for 1 min, 72° C. for
1 min. PCR products were cloned using a TOPO TA
Cloning® kit (Invitrogen) and ligated plasmids were trans-
formed into TOP 10 E. coli competent cells (Invitrogen).
PCR inserts were sequenced by a BigDye cycle sequencing
kit as recommended by the manufacturer (Applied Biosys-
tems) and sequencing products were analyzed by an auto-
matic sequencer (Applied Biosystems, model number 3770).
The obtained sequence (SEQ ID NO:1) is shown in FIG. 1.
The deducted amino acid sequence from the obtained DNA
sequence (SEQ ID NO:2) showed 57% homology to the
polymerase protein of identified Coronaviruses.

Similarly, two other partial sequences (SEQ ID NOS:11
and 13) and deduced amino acid sequences (SEQ ID NOS:
12 and 14, respectively) were obtained from the hSARS
virus and are shown in FIGS. 8 (SEQ ID NOS:11 and 12)
and 9 (SEQ ID NOS:13 and 14).

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 (DNA sequences shown in SEQ ID NOS:16, 240
and 737, for amino acid sequences, see SEQ ID NOS:
17-239, 241-736 and 738-1107, respectively). The deduced
amino acid sequences of the complement of SEQ ID NO:15
in all three frames are shown in FIG. 12 (DNA sequences
shown in SEQ ID NOS:1108, 1590 and 1965; for amino acid
sequences, see SEQ ID NOS:1109-1589, 1591-1964 and
19662470, respectively).

6.7. Detection of the hSARS Virus in Nasopharyngeal
Aspirates

First, the nasopharyngeal aspirates (NPA) were examined
by rapid immunoflourescent antigen detection for influenza
A and B, parainfluenza types 1, 2 and 3, respiratory syncytial
virus and adenovirus (Chan K H, Maldeis N, Pope W, Yup
A, Ozinskas A. Gill J, Seto WH, Shortridge K F, Peiris J S
M. Evaluation of Directigen Fly A+B test for rapid diagnosis
of influenza A and B virus infections. J Clin Microbiol.
2002; 40: 1675-1680) and were cultured for conventional
respiratory pathogens on Mardin Darby Canine Kidney,
LLC-Mk2, RDE, Hep-2 and MRC-5 cells (Wiedbrauk D L,
Johnston S L G. Manual of clinical virology. Raven Press,
New York. 1993). Subsequently, fetal rhesus kidney (FRhk-
4) and A-549 cells were added to the panel of cell lines used.
Reverse transcription polymerase chain reaction (RT-PCR)
was performed directly on the clinical specimen for influ-
enza A (Fouchier R A, Bestebroer T M, Herfst S, Van Der
Kemp [, Rimmelzwan G F, Osterhaus A D. Detection of
influenza A virus from different species by PCR amplifica-
tion of conserved sequences in the matrix gene. J Clin
Microbiol. 2000; 38: 4096-101) and human metapneumovi-
rus (HMPV). The primers used for HMPV were: for first
round, 5-AARGTSAATGCATCAGC-3' (SEQ ID NO. 7)
and 5'-CAKATTYTGCTTATGCTTTC-3' (SEQ ID NO:B);
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and nested primers: S'-ACACCTGTTACAATACCAGC-3'
(SEQ ID NO:9) and 5'-GACTTGAGTCCCAGCTCCA-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 Diagnostics GmbH, Roche, Indianapolis,
USA).

6.7.1. RT-PCR Assay

Subsequent to culturing and genetic sequencing of the
hSARS virus from two patients (see Section 6.6, supra), an
RT-PCR was developed to detect the hSARS virus sequence
from NPA samples. Total RNA from clinical samples was
reverse transcribed using random hexamers and cDNA was
amplified using primers 5'-TACACACCTCAGC-GTTG-3'
(SEQ ID NO:3) and 5'-CACGAACGTGACGAAT-3' (SEQ
ID NO:4), which are constructed based on the hSARS viral
genome, in the presence of 2.5 mM MgCl, (94° C. for 8 min
followed by 40 cycles of 94° C. for 1 min, 50° C. for 1 min,
72° C. for 1 min).

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

RNA Extraction

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

Reverse Transcription

RNA 115 ul

0.1 M DIT 2l

5x buffer 4l

10 mM dNTP 1l

Superscript II, 200 U/ul (Invitrogen) 1l

Random hexamers, 0.3 pg/ul 0.5 ul

Reaction condition: 42° C., 50 min

94° C., 3 min

4° C.

PCR

¢DNA generated by random primers is amplified in a 50
ul reaction as follows:

c¢DNA 2 ul
10 mM dNTP 0.5 pl
10x buffer 5l
25 mM MgCl, 5 pl
25 uM Forward primer 0.5 pl
25 pM Reverse primer 0.5 pul
AmpliTag Gold ® polymerase, 5 Ujul 0.25 ul
(Applied Biosystems)

Water 36.25 ul

Thermal-cycle condition: 95° C., 10 min, followed by 40
cycles of 95° C., 1 min; 50° C. 1 min; 72° C., 1 min.

Primer Sequences

Primers were designed based on the RNA-dependent
RNA polymerase encoding sequence (SEQ ID NO:1) of the
hSARS virus.

Forward primer:

5 'TACACACCTCAGCGTIG 3' (SEQ ID NO:3)

Reverse primer:

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

Product (amplicon) size: 182 bps

Real-Time Quantitative PCR Assay

Total RNA from 140 ul of nasopharyngeal aspirate (NPA)
was extracted by QlAamp® virus RNA mini kit (Qiagen) as
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instructed by the manufacturer. Ten ul of eluted RNA
samples were reverse transcribed by 200 U of Superscript®
I reverse transcriptase (Invitrogen) in a 20 pl reaction
mixture containing 0.15 pg of random hexamers, 10 mmol/L
DTT, and 0.5 mmol/L ANTP, as instructed. Complementary
DNA was then amplified in a SYBR Green I fluorescence
reaction (Roche) mixtures. Briefly, 20 pl reaction mixtures
containing 211 of cDNA, 3.5 mmol/l. MgCl,, 0.25 pmol/L
of forward primer (5'-TACACACCTCAGCGTTG-3"; SEQ
ID NO:3) and 0.25 pmol/l. reverse primer (5'-CAC-
GAACGTGACGAAT-3'; SEQ ID NO:4) were thermal-
cycled by a Light-Cycle® (Roche) with the PCR program,
(95° C., 10 min followed by 50 cycles of 95° C. for 10 min;
57° C. for 5 secs; and 72° C. for 9 secs). Plasmids containing
the target sequence were used as positive controls. Fluores-
cence signals from these reactions were captured at the end
of extension step in each cycle. 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. to
95° C., 0.1° C. per second).

Clinical Results

Clinical Findings:

All 50 patients with SARS were ethnic Chinese. They
represented 5 different epidemiologically linked clusters as
well as additional sporadic cases fitting the case definition.
They were hospitalized at a mean of 5 days after the onset
of symptoms. The median age was 42 vears (range of 23 to
74) and the female to male ratio was 1.3. Fourteen (28%)
were health care workers and five (10%) had a history of
visit to a hospital experiencing a major outbreak of SARS.
Thirteen (26%) patients had household contacts and 12
(24%) others had social contacts with patients with SARS.
Four (8%) had a history of recent travel to mainland China.

The major complaints from most patients were fever
(90%) and shortness of breath. Cough and myalgia were
present in more than half the patients (Table 2). Upper
respiratory tract symptoms such as rhinorrhea (24%) and
sore throat (20%) were present in a minority of patients.
Diarrhea (10%) and anorexia (10%) were also reported. At
initial examination, auscultatory findings, such as crepita-
tions and decreased air entry, were present in only 38% of
patients. Dry cough was reported by 62% of patients. All
patients had radiological evidence of consolidation, at the
time of admission, involving 1 zone (in 36), 2 zones (13) and
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ferase (ALT) and muscle enzyme, creatinine kinase (CPK)
were elevated in 34% and 26% of patients, respectively.

TABLE 3
Laboratory Percentage of
parameter Mean (range) abnormal ~ Normal range
Haemoglobin 12.9 (8.9-15.9) 11.5-16.5 g/dl
Anaemia 9 (18%)
White cell count 517 (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 x 10%7L)
Platelet count 174 (88-351) 150-400 x 10°L
Thrombocytopenia 20 (40%)
Alanine 63 (11-350) 6-53 U/L
aminotransaminase
(ALT)
Elevated ALT 17 (34%)
Albumin 37 (26-50) 42-54 ¢/l
Low albumin 34 (68%)
Globulin 33 (2142) 24-36 g/L
Elevated globulin 10 (20%)
Creatinine kinase 244 (31-1379) 34-138 U/L
Elevated creatinine 13 (26%)

kinase

Routine microbiological investigations for known viruses
and bacteria by culture, antigen detection, and PCR were
negative in most cases. Blood culture was positive for
Escherichia coli in a 74-year-old male patient, who was
admitted to intensive care unit, and was attributed to hospital
acquired urinary tract infection. Klebsiella preumoniae and
Hemophilus influenzae were isolated from the sputum speci-
mens of 2 other patients on admission.

Oral levofloxacin 500 mg q24h was given in 9 patients
and intravenous (1.2 g q8h)/oral (375 mg tid) amoxicillin-
clavulanate and intravenous/oral clarithromycin 500 mg
q12h were given in another 40 patients. Four patients were
given oral oseltamivir 75 mg bid. In one patient, intravenous
ceftriaxone 2 gm q24h, oral azithromycin 500 mg q24h, and
oral amantadine 100 mg bid were given for empirical
coverage of typical and atypical pneumonia.

Nineteen patients progressed to severe disease with oxy-
gen desaturation and were required intensive care and ven-
tilatory support. The mean number of days of deterioration

3 " 45 from the onset of symptoms was 8.3 days. Intravenous
zones (1). ribavirin 8 mg/kg q8h and steroid was given in 49 patients
at a mean day of 6.7 after onset of symptoms.
TABLE 2 The risk factors associated with severe complicated dis-
Clinical symptoms Number (percentage) ease requiring intensiye care gnd ventilatory support were
50 older age, lymphopenia, impaired ALT, and delayed initia-
Fi‘{ﬁf . 30 (100%) tion of ribavirin and steroid (Table 4). All the complicated
goil gl? T Hgors ;{ ::242102‘3 cases were treated with ribavirin and steroid after admission
Myalgia 27 (54%) to the intensive care unit whereas all the uncomplicated
Malaise 25 (50%) cases were started on ribavirin and steroid in the general
Rumning nose 12 (24%) 55 ward. As expected, 31 uncomplicated cases recovered or
Sore throat 10 (20%) . red wh { licated deteriorated with
Shortness of breath 10 20%) improved whereas 8 complicated cases deteriorated with one
Anorexia 10 (20%) death at the time of writing. All 50 patients were monitored
Diarthea 5 (10%) for a mean of 12 days at the time of writing.
Headache 10 (20%)
Dizziness 6 (12%) 60 TABLE 4
*Truncal maculopapular rash was noted in 1 patient. Complicated Uncomplicated
case case
In spite of the high fever, most patients (98%) had no (m=19) (=31  Pvalue
: . . 0 .
evidence of a leukocytos.ls. Lymphopenia (68.A>), leucopenia Mean (SD) age (range) 195+127 3902107 P<0ol
(26%), thrombocytopenia (40%) and anemia (18%) were 65 wMale/Female ratio 811 1417 NS.
present in peripheral blood examination (Table 3). The  Underlying illness st 1* P < 0.0

levels of parenchymal liver enzyme, alanine aminotrans-
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TABLE 4-continued

Complicated Uncomplicated

case case
(n=19) (n=31) Pvalue

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 47+25 NS

symptoms to admission (days)

Mean (SD) admission 388 £0.9 387+08 N.S.

temperature (° C.)

Mean (SD) initial total 5.1+24 52+18 NS

peripheral WBC count

(x10°/L)

Mean (SD) initial lymphocyte 0.66 = 0.3 0.85+£03 P<005

count (x10°/L)

Presence of thrombocytopenia 8 12 N.S.

(<150 x 10°1L)

Impaired liver function test 11 6 P<001

CXR changes (number of 14 1.2 N.S.

zone affected)

Mean (SD) day of 8.3 £2.6  Not applicable

deterioration from the

onset of symptoms §

Mean (SD) day of initiation 77£29 5.7+26 P<005

of Ribavirin & steroid from

the onset of symptoms

Initiation of ribavirin & 12 0 P <0.001

steroid after deterioration

Response to ribavirin & 11 28 P <0.05

steroid Outcome

Improved or recovered 10 31 P <001

Not improving || 8 P <001

*Multi-variant analysis is not performed due to low number of cases;
T2 patients had diabetic mellitus, 1 had hypertrophic ostructive cardiomy-

opathy, had chronic active hepatitis B, and 1 had brain tumour;
t] patient had essential hypertension;

§ desaturation requiring intensive care support;
| 1 died.

Two virus isolates, subsequently identified as a member of
Coronaviridae (see below), were isolated from two patients.
One was from an open lung biopsy tissue of a 53-year-old
Hong Kong Chinese resident and the other from a nasopha-
ryngeal 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 alevolar shadow on the
chest radiograph. Hematological investigation revealed lym-
phopenia of 0.7x10°/I, with normal total white cell and
platelet counts. Both ALT (41 U/L) and CPK (405 U/L) were
impaired. Despite a combination of oral azithromycin,
amantadine, and intravenous ceftriaxone, there was increas-
ing bilateral pulmonary infiltrates and progressive oxygen
desaturation. Therefore, an open lung biopsy was performed
9 days after admission. Histopathological examination
showed a mild interstitial inflammation with scattered alveo-
lar pneumocytes showing cytomegaly, granular amphophilic
cytoplasm and enlarged nuclei with prominent nucleoli. No
cells showed inclusions typical of herpesvirus or adenovirus
infection. The patient required ventilation and intensive care
after the operative procedure. Empirical intravenous ribavi-
rin and hydrocortisone were given. He succumbed 20 days
after admission. In retrospect, coronavirus-like RNA was
detected in his nasopharyngeal aspirate, lung biopsy and
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post-mortem lung. He had a significant rise in titer of
antibodies against his own hSARS isolate from 1/200 to
1/1600.

The second patient from whom an hSARS virus was
isolated, was a 42-year-old female with good past health.
She had a history of traveling to Guangzhou in mainland
China for 2 days. She presented with fever and diarrhea 5
days after her return to Hong Kong. Physical examination
showed crepitation over the right lower zone which had a
corresponding alveolar shadow on the chest radiograph.
Investigation revealed leucopenia (2.7x10°/L), lymphopenia
(0.6x10°/L), and thrombocytopenia (104x10°/L). Despite
the empirical antimicrobial coverage with amoxicillin-cla-
vulanate, 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 aspirate was positive for the virus in the
RT-PCR and she was seroconverted from antibody titre
<1/50 to 1/1600 against the hSARS isolate.

Virological Findings:

Viruses were isolated on FRhk-4 cells from the lung
biopsy and nasopharyngeal aspirate respectively, of two
patients described above. The initial cytopathic effect
appeared between 2 and 4 days after inoculation, but on
subsequent passage, cytopathic effect appeared in 24 hours.
Both virus isolates did not react with the routine panel of
reagents used to identify virus isolates including those for
influenza A, B, parainfiuenza types 1, 2, and 3, adenovirus
and respiratory syncytial virus (DAKO, Glostrup, Den-
mark). 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 ultracentrifugation showed the presence
of pleomorphic enveloped viral particles, of about 80-90 nm
(ranging 70-130 nm) in diameter, whose surface morphol-
ogy appeared comparable to members of Coronaviridae
(FIG. 5A). Thin section electron microscopy of infected
cells revealed virus particles of 55-90 nm diameter within
the smooth-walled vesicles in the cytoplasm (FIGS. 5A and
5B). Virus particles were also seen at the cell surface. The
overall findings were compatible with infections in the cells
caused by viruses of Coronaviridae.

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).

The RT-PCR products generated in a random primer
RT-PCR assay were analyzed and unique bands found in the
virus infected specimen were 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 1D NO:2) from this unknown sequence, how-
ever, had the highest homology (57%) to the RNA poly-
merase of bovine coronavirus and murine hepatitis virus,
confirming that this virus belongs to the family of Coro-
naviridae. Phylogenetic analysis of the protein sequences
showed that this virus, though most closely related to the
group IT coronaviruses, was a distinct virus (FIGS. 5A and
5B).
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Based on the 646 bp sequence of the isolate, specific
primers for detecting the new virus was designed for RT-
PCR detection of this hSARS virus genome in clinical
specimens. Of the 44 nasopharyngeal specimens available
from the 50 SARS patients, 22 had evidence of hSARS
RNA. Viral RNA was detectable in 10 of 18 fecal samples
tested. The specificity of the RT-PCR reaction was con-
firmed by sequencing selected positive RT-PCR amplified
products. None of the 40 nasophararyngeal and fecal speci-
mens from patients with unrelated diseases were reactive in
the RT-PCR assay.

To determine the dynamic range of real-time quantitative
PCR, serial dilutions of plasmid DNA containing the target
sequence were made and subjected to the real-time quanti-
tative PCR assay. As shown in FIG. 7A, the assay was able
to detect as little as 10 copies of the target sequence. By
contrast, no signal was observed in the water control (FIG.
7A). Positive signals were observed in 23 out of 29 sero-
logically confirmed SARS patients. In all of these positive
cases, a unique PCR product (T,=82° C.) corresponding to
the signal from the positive control was observed (FIG. 7B,
and data not shown). These results indicated this assay is
highly specific to the target. The copy numbers of the target
sequence in these reactions range from 4539 to less than 10.
Thus, as high as 6.48x10° copies of this viral sequence could
be found in 1 ml of NPA sample. In 5 of the above positive
cases, it was possible to collect NPA samples before sero-
convertion. Viral RNA was detected in 3 of these samples,
indicating that this assay can detect the virus even at the
early onset of infection.

To further validate the specificity of this assay, NPA
samples from healthy individuals (n=11) and patients who
suffered from adenovirus (n=11), respiratory syncytial virus
(n=11), human metapneumovirus (n=11), influenza A virus
(n=13) or influenza B virus (n=1) infection were recruited as
negative controls. All of these samples, except one, were
negative in the assay. The false positive case was negative in
a subsequence test. Taken together, including the initial false
positive case, the real-time quantitative PCR assay has
sensitivity of 79% and specificity of 98%.

Epidemiological data suggest that droplet transmission is
one of the major route of transmission of this virus. The
detection of live virus and the detection of high copies of
viral sequence from NPA samples in the current study
clearly support that cough and sneeze droplets from SARS
patients might be the major source of this infectious agent.
Interestingly, 2 out of 4 available stool samples form the
SARA patients in this study were positive in the assay (data
not shown). The detection of the virus in feces suggests that
there might be other routes of transmission. It is relevant to
note that a number of animal coronaviruses are spread via
the fecal-oral route (McIntosh K., 1974, Coronaviruses: a
comparative review. Current Top Microbiol Immunol. 63:
85-112). However, further studies are required to test
whether the virus in feces is infectious or not.

Currently, apart form this hSARS virus, there are two
known serogroups of human coronaviruses (229E and
0C43) (Hruskova J. et al,, 1990, Antibodies to human
coronaviruses 229F and OC43 in the population of C. R.,
Acta Virol. 34:346-52). The primer sets used in the present
assay do not have homology to the strain 229E. Due to the
lack of available corresponding OC43 sequence in the
Genebark, it is not known whether these primers would
cross-react with this strain. However, sequence analyses of
available sequences in other regions of OC43 polymerase
gene indicate that the novel human virus associated with
SARS is genetically distinct from OC43. Furthermore, the
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primers used in this study do not have homology to any of
the sequences from known coronaviruses. Thus, it is very
unlikely that these primers would cross-react with the strain
0C43.

Apart from the novel pathogen, metapneumovirus was
reported to be identified in some of SARS patients (Center
for Disease Control and Prevention, 2003, Morbidity and
Mortality Weekly Report 52: 269-272). No evidence of
metapneumovirus infection was detected in any of the
patients in this study (data not shown), suggesting that the
novel hSARS virus of the invention is the key player in the
pathogenesis of SARS.

Immunofluorescent Antibody Detection:

Thirty-five of the 50 most recent serum samples from
patients with SARS had evidence of antibodies to the
hSARS virus (see FIG. 3). Of 27 patients from whom paired
acute and convalescent sera were available, all were sero-
converted or had >4 fold increase in antibody titer to the
virus. Five other pairs of sera from additional SARS patients
from clusters outside this study group were also tested to
provide a wider sampling of SARS patients in the commu-
nity and all of them were seroconverted. None of 80 sera
from patients with respiratory or other diseases as well as
none of 200 normal blood donors had detectable antibody.

When either seropositivity to HP-CV in a single serum or
viral RNA detection in the NPA or stool are considered
evidence of infection with the hSARS virus, 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.

6.8. A Quantitative TagMan® Assay For hSARS Virus
Detection

6.8.1. Materials and Methods

Patients and Sample Collection

Stored clinical specimens from 50 patients fulfilling the
clinical WHO case definition of SARS (http://www.who.int/
cst/sars/casedefinition/en/) in whom the diagnosis was sub-
sequently confirmed by seroconversion were used in this
study. NPA samples were collected from days 1-3 of disease
onset as described previously (Poon et al., 2003, Clin. Chem.
49:953-955). NPA samples from patients with unrelated
diseases were recruited as controls.

RNA Extraction and Reverse Transcription

RNA from clinical samples was extracted using the
QlAamp® virus RNA mini kit (Qiagen) as instructed by the
manufacturer. In the previous conventional RT-PCR assay,
140 pl of NPA was used for RNA extraction. In the revised
RNA extraction protocol, 540 pul of NPA was used for RNA
extraction. Extracted RNA was finally eluted in 30 pL of
RNase-free water and stored at -20° C. Total RNA from
clinical samples was then reverse transcribed using random
hexamers.

Conventional PCR for SARS-CoV

Conventional PCR assay was performed as described in
Section 6.7.1.

Real-time Quantitative PCR Assays for SARS-CoV

A real-time quantitative PCR specific for the 1b region of
the SARS-Cov was used in this study. Complementary DNA
was amplified by a TagMan® PCR Core Reagent kit in a
7000 Sequence Detection System (Applied Biosystems).
Briefly, 4 pl of ¢cDNA was amplified in a 25 pl reaction
containing 0.625 U AmpliTaq Gold® polymerase (Applied
Biosystems), 2.5 ul of 10x TagMan® buffer A, 0.2 mM of
dNTPs, 5.5 mM of MgCl,, 2.5 U of AmpErase® UNG, and
1x primers-probe mixture (Assays by Design, Applied Bio-
systems). The primer sequences were 5-CAGAACGCTG-
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TAGCTTCAAAAATCT-3' (SEQID NO:2471) and 5'-TCA-
GAACCCTGTGATGAATCAACAG-3' (SEQ ID NO:2472)
and the probe was 5-(FAM)TCTGCGTAGGCAATCC
(NFQ)-3' (SEQ ID NO:2473; FAM, 6-carboxyfluorescein;
NFQ, nonfluorescent quencher). Reactions were first incu-
bated at 50° C. for 2 min, followed by 95° C. for 10 min.
Reaction were then thermal-cycled for 45 cycles (95° C. for
15 sec, 60° C. for 1 min). Plasmids containing the target
sequences were used as positive controls.

6.8.2. Results

A total of 50 NPA specimens isolated from serologically
confirmed SARS patients collected during the first 3 days of
illness were studied. Of these, 11 (22%) were positive in our
previously reported conventional RT-PCR assay (See Sec-
tion 6.7.1) (Table 5).

TABLE 5

Number of positives

Conventional Real-time
RT-PCR assay RT-PCR assay
Conventional ~ with a modified with a modified

Day of Sample RT-PCR RNA extraction RNA extraction
onset Size assay protocol® protocol**

1 8 0 (0%) 2 (25%) 5 (63%)

2 16 3 (19%) 8 (50%) 14 (88%)

3 26 8 (31%) 12 (46%) 21 (81%)

*The overall detection rate of the assay is statistically different from that
of the conventional RT-PCR assay (McNemar’s test, P < 0.001)

*The overall detection rate of the assay is statistically different from that
of the conventional RT-PCR assay with a modified RNA extraction proto-
col (McNemar’s test, P < 0.0001)

We reasoned that the poor sensitivity of SARS-CoV
RT-PCR detection in the early stage of the illness could be
enhanced by increasing the initial extraction volume of the
NPA sample from 140 to 560 pl. Using this modified RNA
extraction protocol, the sensitivity of the conventional RT-
PCR assay doubled from 11/50 to 22/50 (Table 5). The
overall detection rate of the modified RT-PCR protocol was
statistically different from that of our first generation RT-
PCR protocol (McNemar’s test, P<0.001, Table 5). Of 30
negative control samples, one false positive result was
observed. With the RNA extraction modification, the sensi-
tive and specificity of the conventional RT-PCR on speci-
mens collected during the first 3 days of illness was 44.0%
and 96.6%, respectively.

To further improve the detection of SARS-CoV in
samples from early onset, we adopted a highly sensitive
real-time quantitative assay for SARS-CoV detection (FIG.
14). With the modified RNA extraction protocol, 40 out of
50 NPA samples were positive in the real-time assay (FIG.
15 and Table 5). The overall detection rate of the modified
RT-PCR protocol was statistically different from the other
two assays (McNemar’s test. P<0.0001, Table 5). In par-
ticular, 63% of the NPA samples isolated on day 1 of disease
onset was positive in the real-time quantitative RT-PCR
assay. By contrast, none of the specimens isolated on day 1
was positive in the conventional RT-PCR assay. For samples
isolated on days 2-3, more than 81% of these samples was
positive in the quantitative assay (Table 5). With the modi-
fied RNA extraction protocol and real-time PCR technology,
the sensitivity and specificity of the quantitative assay
towards early SARS samples were 80% and 100%, respec-
tively.

The real-time assay also allowed one to quantitate the
viral loads of these clinical specimens (1 copy/reaction
=27.8 copies/ml of a NPA sample). As shown in FIG. 16, the
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progression of the disease resulted in an increase of viral
loads in NPA (open bars). In addition, we further examined
the viral loads of clinical samples that were negative (N=39)
in our first generation RT-PCR assay (FIG. 16, grey bars). As
expected, the viral loads of these samples (grey bars) were
much lower than the overall viral loads of the whole cohort
(open bars).
6.8.3. Discussion

Our objective of this study was to establish a highly
sensitive RT-PCR assay for detecting SARS-CoV. In par-
ticular, we focused on detecting SARS-CoV RNA in
samples isolated on days 1-3 of disease onset. Using our
first generation conventional RT-PCR assay, only 22% of
these samples were shown to have SARS-CoV RNA. In
order to establish a more sensitive assay, we modified the
RNA extraction method and adapted the quantitative tech-
nology in our current study. By increasing the initial volume
for RNA extraction from 140 pl to 540 pl, the proportion of
positive cases was increased to 44%. In addition, by further
applying the real-time quantitative PCR technology in the
revised assay, 80% of early SARS samples became positive.
More importantly, the use of a 5' nuclease probe in the
real-time quantitative assay can minimize the false positive
rate due to an increase in signal specificity. Taken together,
results from this study suggested that our revised RT-PCR
assay allows the early and accurate diagnosis of SARS.

The quantitative result of our modified RT-PCR assay
provided further information regarding the viral load of
SARS-CoV in these clinical specimens. Our results indi-
cated that the viral load increases as the disease progresses.
Of those samples that were negative in the first generation
RT-PCR assay, all contained very low amounts of viral RNA
(FIGS. 15 and 16). This observation explained why most of
these samples were negative using our first generation
RT-PCR assay. Interestingly, for those specimens that were
positive in the first generation assay, some had very high
amounts of viral RNA (FIG. 16).

In summary, by increasing the initial sample volume for
RNA extraction and utilizing real-time quantitative PCR
technology, we established a sensitive and accurate RT-PCR
assay for the prompt identification of SARS-CoV. It is
expected that, with this rapid diagnostic method, a prompt
identification of this pathogen will facilitate the control of
the disease and the institution of prompt treatment.

6.9. Clinical Observations and Discussion

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
was isolated from the lung biopsy and nasopharyngeal
aspirate obtained from two SARS patients, respectively.
Phylogenetically, the virus was not closely related to any
known human or animal coronavirus or torovirus. The
present analysis is based on a 646 bp fragment (SEQ ID
NO:1) of the polymerase gene, which indicates that the virus
relates to antigenic group 2 of the coronaviruses along with
murine hepatitis virus and bovine coronavirus. However,
viruses of the Coronaviridae can undergo heterologous
recombination within the virus family and genetic analysis
of other parts of the genome needs to be carried out before
the nature of this new virus is more conclusively defined
(Holmes K V. Coronaviruses. Eds Knipe D M, Howley P M
Fields Virology, 4th Edition, Lippincott Williams & Wilkins,
Philadelphia, pp. 1187-1203). The biological, genetic and
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clinical data, taken together, indicate that the new virus is not
one of the two known human coronaviruses.

The majority (90%) of patients with clinically defined
SARS had either serological or RT-PCR evidence of infec-
tion by this virus. In contrast, neither antibody nor viral RNA
was detectable in healthy controls. All 27 patients from
whom acute and convalescent sera were available demon-
strated rising antibody titers to hSARS virus, strengthening
the contention that a recent infection with this virus is a
necessary factor in the evolution of SARS. In addition, all
five pairs of acute and convalescent sera tested from patients
from other hospitals in Hong Kong also showed serocon-
version to the virus. The five patients who has not shown
serological or virological evidence of hSARS virus infec-
tion, need to have later convalescent sera tested to define if
they are also seroconverted. However, the concordance of
the hSARS virus with the clinical definition of SARS
appears remarkable, given that clinical case definitions are
never perfect.

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. Tt is therefore highly
likely that that this hSARS virus is either the cause of SARS
or a necessary pre-requisite for disease progression. The
issue of whether or not other microbial or other co-factors
play a role in the progression of the disease remains to be
investigated.

The family Coronaviridae includes the genus Cororavi-
rus and Torovirus. They are enveloped RNA viruses which
cause disease in humans and animals. The previously known
human coronaviruses, types 229E and OC43, are the major
causes of the common cold (Holmes K V. Coronaviruses.
Eds Knipe D M, Howley P M Fields Virology, 4th Edition,
Lippincott ~ Williams &  Wilkins,  Philadelphia,
pp.1187-1203). But, while they can occasionally cause
pneumonia in older adults, neonates or immunocompro-
mised patient (El-Sahly H M, Atmar R L, Glezen W P,
Greenberg S B. Spectrum of clinical illness in hospitalizied
patients with “common cold” virus infections. Clin Infect
Dis. 2000; 31: 96-100; and Foltz E J, Elkordy M A.
Coronavirus pneumonia following autologous bone marrow
transplantation for breast cancer. Chest 1999; 115:
901-905), coronaviruses have been reported to be an impor-
tant cause of pneumonia in military recruits, accounting for
up to 30% of cases in some studies (Wenzel R P, Hendley J
0, Davies J A, Gwaltney J M, Coronavirus 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 neurons and viral RNA has
been detected in the brain of patients with multiple sclerosis
(Talbot P J, Cote G, Arbour N. Human coronavirus OC43
and 229E persistence in neural cell cultures and human
brains. Adv Exp Med Biol—in press). On the other hand, a
number of animal coronaviruses (e.g. Porcine Transmissible
Gastroenteritis Virus, Murine Hepatitis Virus, Avian Infec-
tious Bronchititis Virus) cause respiratory, gastrointestinal,
neurological or hepatic disease in their respective hosts
(Mclntosh K. Coronaviruses: a comparative review. Current
Top Microbiol Immunol. 1974, 63: 85-112).

We describe for the first time the clinical presentation and
complications of SARS. Less than 25% of patients with
coronaviral pneumonia had upper respiratory tract symp-
toms. As expected in atypical pneumonia, both respiratory
symptoms and positive auscultatory findings were very
disproportional to the chest radiographic findings. Gas-
trointestinal symptoms were present in 10%. It is relevant
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that the virus RNA is detected in the stool sample of some
patients and that coronaviruses have been associated with
diarrhoea in animals and humans (Caul E O, Egglestone S
1. Further studies on human enteric coronaviruses Arch Virol.
1977; 54: 107-17). The high incidence of deranged liver
function, leucopenia, significant lymphopenia, thrombocy-
topenia and subsequent evolution into adult respiratory
distress syndrome suggests a severe systemic inflammatory
damage induced by this hSARS virus. Thus immuno-modu-
lation by steroid may be important to complement the
antiviral therapy by ribavirin. In this regard, it is pertinent
that severe human disease associated with the avian influ-
enza subtype H5N1, which is another virus that recently
crossed from animals to humans, has also been postulated to
have an immuno-pathological component (Cheung C Y,
Poon L L M, Lau ASY et al. Induction of proinflammatory
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
H5N1 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 I S M, et al. Clinical features
and rapid viral diagnosis of human disease associated with
avian influenza A H5N1 virus. Lancet 1998; 351: 467-471).
It is important to note that a window of opportunity of
around 8 days exists from the onset of symptoms to respi-
ratory failure. Severe complicated cases are strongly asso-
ciated with both underlying disease and delayed use of
ribavirin and steroid therapy. Following our clinical expe-
rience 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 perform a detail analysis of the therapeutic
response to this combination regimen due to the heteroge-
neous dosing and time of initiation of therapy.

Other factors associated with severe disease is acquisition
of the disease through household contact which may be
attributed to a higher dose or duration of viral exposure and
the presence of underlying diseases.

The clinical description reported here pertains largely to
the more severe cases admitted to hospitals. 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
shedding (and communicability) during convalescence, the
presence of virus in other body fluids and excreta, and the
presence of virus shedding during the incubation period to
be addressed.

The epidemiological data at present appears to indicate
that the virus is spread by droplets or by direct and indirect
contact although airborne spread cannot be ruled out in some
instances. The finding of infectious virus in the respiratory
tract supports this contention. Preliminary 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
additional route of transmission that needs to be considered.
It is relevant to note that a number of animal coronaviruses
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are spread via the fecal-oral route (McIntosh K. Coronavi-
ruses: a comparative review. Current Top Microbiol Immu-
nol. 1974; 63: 85-112).

In conclusion, this report provides evidence that a virus in
the Coronaviridae family is the etiological agent of SARS.
The present invention discloses a quantitative diagnostic
assay that is rapid, sensitive and specific identification of the
hSARS virus.

7. Deposit

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

8. Market Potential

The hSARS virus can now be grown on a large scale,
which allows the development of various diagnostic tests as
described hereinabove as well as the development of vac-
cines and antiviral agents that are effective in preventing,
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ameliorating or treating SARS. Given the severity of the
disease and its rapid global spread, it is highly likely that
significant demands for diagnostic tests, therapies and vac-
cines to battle against the disease, will arise on a global
scale. In addition, this virus contains genetic information
which is extremely important and valuable for clinical and
scientific research applications.

9. Equivalents

Those skilled in the art will recognize, or be able to
ascertain many equivalents to the specific embodiments of
the invention described herein using no more than routine
experimentation. Such equivalents are intended to be
encompassed by the following claims.

All publications, patents and patent applications men-
tioned in this specification are incorporated herein by ref-
erence in their entireties into the specification to the same
extent as if each individual publication, patent or patent
application was specifically and individually indicated to be
incorporated herein by reference in its entirety.

Citation or discussion of a reference herein shall not be
construed as an admission that such is prior art to the present
invention.

SEQUENCE LISTING

The patent contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US07267942B2).
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 nucleic acid molecule consisting essentially
of the nucleic acid sequence of SEQ 1D NO:2471, 2472, or
the full length complement thereof, wherein said nucleic
acid molecule is 100 nucleotides or less in length.

2. An isolated nucleic acid molecule consisting essentially
of the nucleic acid sequence of SEQ 1D NO:2474, 2475, or
the full length complement thereof, wherein said nucleic
acid molecule is 100 nucleotides or less in length.

3. An isolated nucleic acid molecule consisting essentially
of the nucleic acid sequence of SEQ ID NO:2473, or the full
length complement thereof, wherein said nucleic acid mol-
ecule is 100 nucleotides or less in length.

4. A method for detecting the presence of the hkSARS virus
in a biological sample, said method comprising:

(a) amplifying a nucleic acid from said sample using
primers, one of which primers consists of the nucleic
acid sequence of SEQ ID NOS:2471 or 2472;

(b) detecting the nucleic acid using a probe consisting of
the nucleic acid sequence of SEQ 1D NO:2473; and

(c) wherein said detecting indicates the presence of the
hSARS virus in said sample.

5. A method for detecting the presence of the hSARS virus

in a biological sample, said method comprising:

(a) amplifying a nucleic acid from said sample using
primers, one of which primers consists of the nucleic
acid sequence of SEQ ID NOS:2474 or 2475,
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(b) detecting the nucleic acid using a probe consisting of

the nucleic acid sequence of SEQ ID NO:2476; and

(c) wherein said detecting indicates the presence of the

hSARS virus in said sample.

6. A method for identifying a subject infected with the
hSARS virus, said method comprising:

(a) obtaining total RN A from a biological sample obtained

from the subject

(b) reverse transcribing the total RNA to obtain cDNA;

(c) subjecting the cDNA to PCR assay using a set of

primers, one of which primers consists of the nucleic
acid sequence of SEQ ID NOS:2471 or 2472,

(d) detecting a product of PCR assay; and

(e) wherein said detecting indicates that the subject is

infected with hSARS virus.

7. The method of claim 6, wherein said product in step (d)
is detected with a probe.

8. The method of claim 7, wherein the probe is a nucleic
acid molecule consisting of the nucleotide sequence of SEQ
ID NO:2473.

9. A method for identifying a subject infected with the
hSARS virus, said method comprising:

(a) obtaining total RN A from a biological sample obtained

from the subject

(b) reverse transcribing the total RNA to obtain cDNA;

(c) subjecting the cDNA to PCR assay using a set of

primers, one of which primers consists of the nucleic
acid sequence of SEQ ID NOS:2474 or 2475,
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(d) detecting a product of PCR assay; and

(e) wherein said detecting indicates that the subject is

infected with hSARS virus.

10. The method of claim 9, wherein said product in step
(d) is detected with a probe.

11. The method of claim 10, wherein the probe is a nucleic
acid molecule consisting of the nucleotide sequence of SEQ
ID NO:2476.

12. A kit comprising in one or more containers one or
more isolated nucleic acid molecules consisting essentially
of a nucleotide sequence selected from the group consisting
of SEQ ID NO:2471, SEQ ID NO:2472, and SEQ ID
NO:2473, wherein the nucleic acid molecule or molecules
are 100 nucleotides or less in length.

13. A kit comprising in one or more containers a poly-
merase and one or more isolated nucleic acid molecules
consisting essentially of a nucleotide sequence selected from
the group consisting of SEQ ID NO:2474, SEQ ID
NO:2475, and SEQ ID NO:2476, wherein the nucleic acid
molecule or molecules are 100 nucleotides or less in length.

14. An isolated nucleic acid molecule consisting essen-
tially of at least 15 contiguous nucleotides of the nucleic acid
sequence of SEQ ID NO:2471, 2472, or the full length
complement thereof, wherein said nucleic acid molecule is
100 nucleotides or less in length.

15. An isolated nucleic acid molecule consisting essen-
tially of at least 15 contiguous nucleotides of the nucleic acid
sequence of SEQ ID NO:2474, 2475, or the full length
complement thereof, wherein said nucleic acid molecule is
100 nucleotides or less in length.

16. An isolated nucleic acid molecule consisting essen-
tially of at least 15 contiguous nucleotides of the nucleic acid
sequence of SEQ ID NO:2473, or the full length comple-
ment thereof, wherein said nucleic acid molecule is 100
nucleotides or less in length.

17. A method for identifying a subject infected with the
hSARS virus, said method comprising:

(a) obtaining total RNA from a biological sample obtained

from the subject

(b) reverse transcribing the total RNA to obtain cDNA;

and

(c) subjecting the ¢cDNA to PCR assay using a set of

primers, one of which is a nucleic acid molecule
consisting essentially of at least 10 contiguous nucle-
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otides of the nucleic acid sequence of SEQ ID
NO:2471, 2472, or the full length complement thereof;

(d) detecting a product of PCR assay; and

(e) wherein said detecting indicates that the subject is

infected with hSARS virus.

18. The method of claim 17, wherein said product in step
(d) is detected with a probe.

19. The method of claim 18, wherein the probe is a nucleic
acid molecule consisting essentially of at least 10 contiguous
nucleotides of the nucleic acid sequence of SEQ ID
NO:2473.

20. A method for identifying a subject infected with the
hSARS virus, said method comprising:

(a) obtaining total RN A from a biological sample obtained

from the subject

(b) reverse transcribing the total RNA to obtain cDNA;

and

(c) subjecting the ¢cDNA to PCR assay using a set of

primers, one of which primers is a nucleic acid mol-
ecule consisting essentially of at least 10 contiguous
nucleotides of the nucleic acid sequence of SEQ ID
NO:2474, 2475, or full length complement thereof;

(d) detecting a product of PCR assay; and

(e) wherein said detecting indicates that the subject is

infected with hSARS virus.

21. The method of claim 20 wherein said product in step
(d) is detected with a probe.

22. The method of claim 21, wherein the probe is a nucleic
acid molecule consisting essentially of at least 10 contiguous
nucleotides of the nucleic acid sequence of SEQ ID
NO:2476.

23. An isolated nucleic acid molecule consisting essen-
tially of at least 15 contiguous nucleotides of the nucleic acid
sequence of SEQ ID NO:2476, or the full length comple-
ment thereof, wherein said nucleic acid molecule is from 25
to 100 nucleotides inclusive in length.

24. A kit comprising in one or more containers one or
more isolated nucleic acid molecules consisting essentially
of a nucleotide sequence selected from the group consisting
of SEQ ID N0O:2474 and SEQ ID NO:2475, wherein the
nucleic acid molecule or molecules are 100 nucleotides or
less in length.



