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(57) ABSTRACT

The present invention relates to a high-throughput diagnos-
tic assay for the virus causing Severe Acute Respiratory
Syndrome (SARS) in humans (“hSARS virus”). In particu-
lar, the invention relates to a high-throughput reverse tran-
scription-PCR  diagpostic test for SARS associated coro-
navirus (SARS-CoV). The present assay is a rapid, reliable
assay which can be used for diagnosis and monitoring the
spread of SARS and is based on the nucleotide sequences of
the N (nucleocapsid)-gene of the hSARS virus. The present
method eliminates false negative results and provides
increased sensitivity for the assay. The invention also dis-
closes the S (spike)-gene of the hRSARS virus. The invention
further relates to the deduced amino acid sequences of the
N-gene and S-gene products of the hSARS virus and to the
use of the N-gene and S-gene products in diagnostic meth-
ods. The invention further encompasses diagnostic assays
and kits comprising antibodies generated against the N-gene
or S-gene product.
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a cag gac gct gta gct tca aaa atc tta gga ttg cct acg cag act gtt 49
Gln Asp Ala Val Ala Ser Lys Ile Leu Gly Leu Pro Thr Gln Thr Val
1 5 10 15
gat tca tca cag ggt tct gaa tat gac tat gtc ata ttc aca caa act 97
Asp Ser Ser Gln Gly Ser Glu Tyr Asp Tyr Val Ile Phe Thr Gln Thr
20 25 30
act gaa aca gca cac tct tgt aat gtc aac cgc tte aat gtg get atec 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 cct aca cac ctc agc 337
Lys Ile Ile Thr Gly Leu His Pro Thr Gln Ala Pro Thr His Leu Ser
100 105 110
gtt gat ata aaa ttc aag act gaa gga tta tgt gtt gac ata cca ggc 385
Val Asp Ile Lys Phe Lys Thr Glu Gly Leu Cys Val Asp Ile Pro Gly
115 120 125
ata cca aag gac atg acc tac cgt aga ctc atc tct atg atg ggt ttc 433
Ile Pro Lys Asp Met Thr Tyr Arg Arg Leu Ile Ser Met Met Gly Phe
130 135 140
aaa atg aat tac caa gtc aat ggt tac cct aat atg ttt atc acc cgc 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 gcg tgg att ggc ttt gat gta gag 529
Glu Glu Ala Ile Arg His Val Arg Ala Trp Ile Gly Phe Asp Val Glu
165 170 175
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 Vval Asn Leu Val Ala Val Pro Thr Gly Tyr
195 200 205
gtt gac act gaa aat aac cta 646
Val Asp Thr Glu Asn Asn Leu
210 215

FIG. 1
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t aaa tgt agt aga atc ata cct gcg cgt gcg cgc gta gag tgt ttt gat 49
Lys Cys Ser Arg Ile Ile Pro Rla 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 gtec ttt gat gaa atc 145
Asn Ala Leu Pro Glu Thr Thr Ala Asp Ile Val Val Phe Asp Glu Ile
35 40 45

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

gca aaa cac tac gtc tat att ggc gat cct get caa tta cca gec cce 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 80 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 gect gaa att gtt gac act gtg agt get tta gtt 385

Cys Arg Arg Cys Pro Rla Glu Ile Val Asp Thr Val Ser Ala Leu Val
115 120 125

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

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

aac aga cct caa ata ggc gtt gta aga gaa ttt ctt aca cgc aat cct 529
Asn Arg Pro Gln Ile Gly Val Val Arg Glu Phe Leu Thr Arg Asn Pro
165 170 175
gct tgg aga aaa gct gtt ttt atc tca cct tat aat tca cag aac gct 5717
Ala Trp Arg Lys Ala Val Phe Ile Ser Pro Tyr Asn Ser Gln Asn Ala
180 185 190

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

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

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

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

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

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

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

act ggt ctt cat cct aca cag gca cct aca cac ctc age 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 aaz 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 gge 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
385 390 395 400

gaa aat aac cta 1213
Glu Asn Asn Leu

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

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

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

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

gct tat gct aat agt gtc ttt aac att tgt caa gct gtt aca 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 289
Val Asn Ala Leu Leu Ser Thr Asp Gly Asn Lys Ile Ala Asp Lys Tyr
85 90 95

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

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

cat ttc tcc atg atg att ctt tct gat gat gcc 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 age att aag aac ttt aag 481
Ser Asn Tyr Ala Ala Gln Gly Leu Val Ala Ser Ile Lys Asn Phe Lys
145 150 155 160

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

tgg act gag act gac ctt act aaa gga cct cac gaa ttt tgc tca cag 577
Trp Thr Glu Thr Asp Leu Thr Lys Gly Pro His Glu Phe Cys Ser Gln
180 185 190

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

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

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

att gat gc 729

FIG.9
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tggaagcacc
ctgtcgtaca
ccacaacact
atggtaagcet
agaaggatgce
taatacccte
tgccagttga
aggaagctaa
cacctaatgc
ctcatgctga
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cacaagcatt
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acgtgtgttt
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cttgcaccat
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gctcacagcg
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gtcactcgtg
gcatggttta
gctatcatta
gcaatcaatg
tgctacacac
gctgctgagt
actaatttgc
cttatggatg
gtaacaactt
atttgcctat
ggagttttct
caacctgtgg
ttggtgactt
catgttgttg
ccagcttaca
ttcaccaatg
gtgccttttt
ttctttaaca
gaggaggctg
gagacactgt
tatttcagtg
aaggctctaa
tcaatcactt

gttgaagggt

tgtgtacttt
ctaaaaatag
agtcacccaa
gcttaggtte
ctccttctta
tggatttctg
attcttatcc
caattttagg
atttattagg
tcagcaattc
caatggttag
atatcatgga
cacgcgttga
atggaggcceyg
gcactggtag
gaccaatcaa
gcgecgettea
cccattttgt
atgtcatagt
tgtactacag
acgttggaga
cagcaacttt
agttagcaaa
aaggtgttgt
atcactctga
aggttgaaaa
tcaatgccca
tgtctttate
cttttacact
cactcaaggg
tgtgcgttcet
atgatggtta
acatcatttc
gccagegtygg
caagagagat
gtgacttctt
cttccaaact
gtacaatttt
tegagggttce
gttccatcat
ttgatgctga
ctaccagtgg
gtggtgttga
gtgctttaga
gtgctgecta
ctgctaatgce
gctttcetgec
atgtttcatt
ggataacagc
actatcttag
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tgccacttac
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ctgctgttct
gcatggtaca
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gatgtacatc
tggttgcacc
gtgtacaact
tggcettetge
tacattcatt
ccctactgac
cctctacttt
caatttagac
ttttgatggce
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tgaacagctg
aacttgtgct
tggtaagatt
tgctgcattg
cacaaatgaa
tactgatgat
tggttcatac
tggtttcata
gcattttcta
cattgagtat
taaggatgct
tatttcttat
acagtttcct
gtactgtaga
tagatgggtt
tgcgatgaat
tgtgtctget
ctactttatg
acttttgttt
gggagtctac
cttggctcac
aatctatgta
gaaaagagtc
ctttttgcete
acagtataac
tactaccagce
caactcaggt
gcagagtggt
agtaacctgt

accaattcta
gttgctaaat
ttgttcacaa
gtaactgctg
gttagagaat
tttccttgea
accattcagyg
gagtgggttt
ataatqgcaqgg
tggtttatca
ttctttgctt
tcttcgactt
attgttaatg
aagactcaca
agtgatgaag
cagtcatcgt
gacaaggctg
aatttgagag
aagtccaaat
tgccaaccta
gtttccgtta
atggaaaaac
ttagatggtg
gttgacacaa
acaggtgaca
agagatcttg
agtcacaatg
cgtaaacaaa
acaactagac
gttagtactt
gtttgttata
atcattggtt
tgttttgcaa
aaaaatgaca
gtgcectgget
ccteqtgttt
agtgattttg
atgggcaaac
agtgagcttc
aacacttacc
catggtacat
cttaataatg
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ctcttaatgg
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cttggtatta
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gatgctttca
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gttctcaaaa
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gcaagatctg
atgcttagga
tgtgttccac
gattatggta
tgggaaatce
atggacaatt
gctgttaaac
gctggtacca
aagggaggta
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aacctaaata
aatgctacag
cctgctaaaq
aagatgttgt
atggaccaag
catccaaatce
tgtgctaatg
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gcatcaacgt

tatactgtcc
atectgctcat
gtgttattgg
ctaagacacc
catgctacaa
ttaaaggttc
gcgtgtettt
acttagaagg
cagacacaac
ataggtggtt
agtacaacta
aaacaggaat
tgaatggtcg
ttgttagaca
ctcatcattg
agtggtcact
tggcaattgce
ttctgttacc
gggtgatgcg
ttaaggattg
ctgtttatga
acaaagtcta
ctgtaacctc
tgtttgtgtg
tcatgcttgt
tactcaaccg
aatttaggta
agcttaacat
agtctaaaat
ttagagtaga
ttcttgcaaa
tatccatgca
ctactcttca
ctgcccagga
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gcaagttgga
aggacaagag
agcttgataa
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cctacaagaa
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tacagaataa
cacaaacagc
ggtttgtgcet
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ctaaaggatt
acccagtgqgqg
atggctgtag
ttttaaacgg

aagacatgtc
tcgecaaatcc
ccattctatg
caagtataaa
tggttcacca
tttecttaat
ctgctatatg
taaattctat
cataacatta
tcttaataga
tgaacctttg
tgcegtctta
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atgctctggt
gatgctttta
gtttttcttt
tgcatgtgcet
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tgttatgtat
tgatgctgcet
ctatggtaat
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ttattgtttc
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tatgaactcc
taagttgttg
gtctgacgta
gtcatcttct
agacacaact
gggtgctgta
ggctattgcet
ggcctatgag
atctttgaat
aaagatggca
ggcaaaagta
tgatgcactt
accattgact
cacttgtgat
tgatgcggat
ggcttggecet
tgaactgagt
ttgtactgat
ggcattacta
aggtacaatt
gcctaaagtg
gctgggeagt
caattcaact
ttacctagca
tggtacagga
tggtgcttca
ctgtgacttg
ttttacactt
ttgtgaccaa
gtttgcggtg
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aaccatagct
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tttgtccgta
tctggtgttt
ggatcatgtg
catcatatgg
ggtccatttg
aatgttttgg
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gatatgtgtg
ggtagcacta
gttaccttee
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ttagctgcta
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taagtgcagc
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ctgtaacacce
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ccgtcttaca
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tccteacttt
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accgttattt
ataggtgtat
caagttttgg
ctggatacca
cgcgtctcag
ctggcaattt
atgttgettt
tgtctaaagg
aggatggcaa
gtgatatcag
atggtggctg
tcccatttaa
aagatgcact
ttaagtatgce
gtactatgac
gagctactgt
ctgtttacag
gagccatgcc
cttgctgtaa
gtgagatggt
atgctacaac
taaatgcact
aacacaggct
agttttacgc
tgtgctataa
cagttcttta
accttactaa
atgattacgt
tcgatgatat
ttgatgctta
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ccgtaatget
tgtacacacc
cttcacttcg
accatgtcat
ccecaggttyg
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gtgattggac
ttttcgcagce
ccactgtacg
ctagaccacc
aagtacagat

tactgatgtc
gttcctaaaa
ctcttacttt
taacttggtt
tggtgacatg
agtctatgct
cacatacaat
gaatcctgac
aaagactgta
agataatcag
aggctgegga
gactagggca
gtgggatttyg
taaatattqgg
ccttcattgt
accactagta
ttttcgtgag
tttcaaggaa
attgctagat
tcaaactqgtc
tttctttaag
cgctgctatc
acaactccta
tattaatgcc
taaatggggt
tttcgegtat
cattagtgca
aaatagacag
ggtaattgga
tgatgtacaa
taacatgctt
cttatcacac
catgtgtgge
tgcttatgct
tctttcaact
ctatgagtgt
ttacctgegt
cagtaactat
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tgtcaaaaca
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ttgecggtgee
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gtctacaggg
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aactatgtct
acctttgaaa
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agctattate
gtttttggte
atagcaacat
agactcaagc
tatggtattg
gttggaaaac
aaaaatagta
gttgtgtaca
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gaggtactac
taatgccact
tgtacccaac
tcggcatgca
ccatcggact
cagctgttga
gaatcatacc
tagaacagta
tctttgatga
gtgcaaaaca
tgactaaagg
taggtccaga
tgagtgcttt
tcaaaatgtt
aaataggcgt
tctcacctta
ctgttgattce
cagcacactc
ttttgtgecat
taccacgtcg
gtagtaagat
taaaattcaa
accgtagact
atatgtttat
tagagggctg
tttctacagg
cagaattcac
cactcatgta
gtgatacact
agcttacatc
acaaacgtgc
tgggttttga
gtaaccttca
gttgtgatgce
attggtctgt
aagtacaaca
acattggaaa
acgatgctca
ctacacatca
gttacccagc
taccaggctg
tcgataaaag
cttgtgagtc
ctacgtgtat
accgacagta
acaaacaatt
atgtggctta
tttccatcat
aaaataagac
aaccagtgcc
taatctggga
tgactgacat
atggtagagt
cagaaggttce
gagtcacatt
gcattattea

gacatacaag
tagtgcacct
actcaacatc
aaagtactct
tgctctctat
tgcectatgt
tgcgcegtgeg
tgttttetge
aatctctatg
ctacgtctat
cacactagaa
catgttccett
agtttatgac
ctacaaaggt
tgtaagagaa
taattcacag
atcacagggt
ttgtaatgtc
aatgtctgat
caatgtggct
cattactggt
gactgaagga
catctctatg
cacccgcegaa
tcatgcaact
tgttaactta
cagagttaat
taaaggcttg
gaaaggattg
aatgaagtac
aacttgcttt
ctatgtctat
gagtaaccat
tatcatgact
tgaataccct
catggttgtg
tccaaaggcet
gccatgtagt
cgataaattc
caatgcaatt
tgatggtggt
tgcatttact
tcatggcaaa
tacacgatgc
cttggatgca
tgatacttat
taatgttgtt
taataatgct
aacacttcct
agagattaag
ctacaaaaga
tgccaagaaa
ggaaggacag
agtcaaaggt
aattggagaa
acagttgect

ttgaatgttg
actctagtgc
tcagatgagt
acactccaag
tacccatctg
gaaaaggcat
cgcgtagagt
actgtaaatg
gctactaatt
attggcgate
ccagaatatt
ggaacttgtc
aataagctaa
gttattacac
tttecttacac
aacgctgtag
tctgaatatyg
aaccgctteca
agagatcttt
acattacaag
cttcatccta
ttatgtgttg
atgggtttca
gaagctattc
agagatgctg
gtagctgtac
gcaaaacctc
ccctggaatg
tcagacagag
tttgtcaaga
tctacttcat
aacccattta
gaccaacatt
agatgtttag
attataggag
aagtctgcat
atcaagtgtg
gacaaagctt
actgatggtg
gtgtgtaggt
agtttgtatyg
aatttaaagc
caagtagtgt
aatttaggtg
tataatatga
aacctgtgga
aataaaggac
gtttacacaa
gttaatgttg
atactcaata
gaagccccag
cctactgaga
gtagaccttt
ctaacacctt
tcagtaaaaa
gaaacctact
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gtgattactt
cacaagagca
tttctagcaa
gaccacctgg
ctcgcatagt
taaaatattt
gttttgataa
cattgccaga
atgacttgag
ctgctcaatt
ttaattcagt
gcecgttgtece
aagcacacaa
atgatgtttc
gcaatcctge
cttcaaaaat
actatgtcat
atgtggctat
atgacaaact
cagaaaatgt
cacaggcacce
acataccagg
aaatgaatta
gtcacgttcg
tgggtactaa
cgactggtta
caccaggtga
tagtgcgtat
tcgtgttegt
ttggacctga
cagatactta
tgattgatgt
gccaggtaca
cagtccatga
atgaactgag
tgettgetga
tgcectcecagge
acaaaataga
tttgtttgtt
ttgacacaag
tgaataagca
aattgecttt
cggatattga
gtgctgtttg
tgatttctge
atacatttac
actttgatgg
aggtagatgg
catttgagct
atttgggtgt
cacatgtatc
gtgcttgttc
ttagaaacqgc
caaagggacc
cacagtttaa
ttactcagag

FIG. 10 Con’t

tgtgttgaca
ctatgtgaga
tgttgcaaat
tactggtaag
gtatacggca
gcccatagat
attcaaagtg
aacaactgct
tgttgtcaat
accagccccec
gtgcagactt
tgctgaaatt
ggataagtca
atctgcaatc
ttggagaaaa
cttaggattg
attcacacaa
cacaagggca
gcaatttaca
aactggactt
tacacacctc
cataccaaag
ccaagtcaat
tgcgtggatt
cctacctcte
tgttgacact
ccagtttaaa
taagatagta
cctttgggeg
aagaacgtgt
tgecctgetgg
tcagcagtgyg
tggaaatgca
gtgctttgtt
ggttaattct
taagtttcca
tgaagtagaa
ggaactctte
ttggaattgt
agtcttgtca
tgcattccac
cttttactat
ttatgttcca
cagacaccat
tggatttagce
caggttacag
acacgccgge
tattgatgtg
ttgggctaag
tgatatcgct
tacaataggt
ttcacttact
ccgtaatggt
agcacaagct
ctactttaag
cagagactta
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tctcacactg
attactggct
tatcaaaagqg
agtcattttg
tgctctcatg
aaatgtagta
aattcaacac
gacattgtag
gctagacttce
cgcacattgce
atgaaaacaa
gttgacactg
gctcaatgcet
aacagacctc
gctgttttta
cctacgcaga
actactgaaa
aaaattggca
agtctagaaa
tttaaggact
agcgttgata
gacatgacct
ggttacccta
ggctttgatyg
cagctaggat
gaaaataaca
catcttatac
caaatgctca
catggctttg
tgtctgtgtg
aatcattctg
ggctttacgg
catgtggcta
aagcgegttyg
gcttgcagaa
gttcttcatg
tggaagttct
tattcttatg
aacgttgatc
aacttgaact
actccagcett
tctgatagtce
ctcaaatctg
gcaaatgagt
ctatggattt
agtttagaaa
gaagcacctg
gagatctttg
cgtaacatta
gctaatactg
gtctgcacaa
gtecttgtttg
gttttaataa
agcgtcaatg
aaagtagacg
gaggatttta
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agcccagatc
gatataagct
aacttggcgg
aattagagga
aaacaggttc
agataataaa
atgctgaaat
aactacaagc
aaagaatgct
aaggaataat
ctttagcetgt
ttgcaccagyg
cagatcttaa
tacatacggc
atgtgacaaa
agcaaaaact
ctgaccttta
atgcatcatc
aaattgatgg
agttgtcttce
ctgtaatgtc
gtaggcttat
actaaacgaa
accggtgcac
tgaggggggt
atttatttct
gcaaccctgt
ttgtcegtag
ttaacaattc
tctttgcetgt
ttaattgcac
gtaattttaa
ataagggcta
aacctatttt
ccttttcacce
taaagccaac
attgttctca
aaggaattta
ctaatattac
tctatgcatg
actcaacatt
tttgcttcte
tagcgccagg
tgggttgtgt
attataaata
atgtgccttt
cattaaatga
tagtactttc
ctgaccttat
tgttaactce
atttcactga
cttttggggg
tatatcaaga
cagcttggeg
taggagctga
gtgctagtta

acaaatggaa
cgagggctat
tcttcattta
ttttatcect
atcaaaatgt
gtcacaagat
ttcattcatg
aagtcaagcg
tcttgaaaag
gatgaatgtc
accctacaac
tacagctgtg
tgacttcgte
taataaatgg
agagaatgac
agccetggat
caagcttatg
atcggaagca
ctataccatg
Ctattcactc
tcttaaggag
cattagagaa
catgtttatt
cacttttgat
ttactatcct
tccattttat
catacctttt
ttgggttttt
tactaatgtt
ttctaaaccc
tttcgagtac
acacttacga
tcaaccteta
taagttgcct
tgctcaagac
tacatttatg
aaatccactt
ccagacctcet
aaacttgtgt
ggagagaaaa
tttttcaacc
caatgtctat
acaaactggt
ccttgettgg
taggtatctt
ctccectgat
ttatggtttt
ttttgaactt
taagaaccag
ttcttcaaag
ttcegttega
tgtaagtgta
tgttaactgc
catatattct
gcatgtcgac
ccatacagtt

FIG.

actgactttc
gccttcgaac
atgataggct
atggacagca
gtgtgttctg
ttgtcagtga
ctttggtgta
tggcaaccag
tgtgaccttc
gcaaagtata
atgagagtta
ctcagacaat
tcecgacgeag
gaccttatta
tctaaagaag
ggttctatag
ggccatttcet
tttttaattg
catgctaact
tttgacatga
aatcaaatca
aacaacagag
ttcttattat
gatgttcaag
gatgaaattt
tctaatgtta
aaggatggta
ggttctacca
gttatacgag
atgggtacac
atatctgatg
gagtttgtgt
gatgtagttc
cttggtatta
atttggggca
ctcaagtatg
gctgaactca
aatttcaggg
ccttttggag
aaaatttcta
tttaagtgct
gcagattctt
gttattgctg
aatactagga
agacatggca
ggcaaacctt
tacaccacta
ttaaatgcac
tgtgtcaatt
agatttcaac
gatcctaaaa
attacacctg
actgatgttt
actggaaaca
acttcttatg
tctttattac

tcgagetcge
acatcgttta
tagccaagceg
cagtgaaaaa
tgattgatct
tttcaaaagt
aggatggaca
gtgttgcgat
agaattatgg
ctcaactgtg
ttcactttgg
ggttgccaac
attctacttt
ttagcgatat
ggtttttcac
ctgtaaagat
catggtggac
gggctaacta
acattttctg
gcaaatttcc
atgatatgat
ttgtggtttc
ttcttactct
ctecctaatta
ttagatcaga
cagggtttca
tttattttge
tgaacaacaa
catgtaactt
agacacatac
cctttteget
ttaaaaataa
gtgatctacc
acattacaaa
cgtcagetge
atgaaaatgg
aatgctctgt
ttgttcccte
aggtttttaa
attgtgttge
atggcgtttc
ttgtagtcaa
attataatta
acattgatgc
agcttaggcce
gcaccccace
ctggcattgg
cggccacggt
ttaattttaa
catttcaaca
catctgaaat
gaacaaatgc
ctacagcaat
atgtattcca
agtgcgacat
gtagtactag

10 Con’t

tatggatgaa
tggagatttc
ctcacaagat
ttacttcata
tttacttgat
ggtcaaggtt
tgttgaaacc
gcctaacttg
tgaaaatgct
tcaatactta
tgectggetcet
tggcacacta
aattggagac
gtatgaccct
ttatctgtgt
aacagagcat
agcttttgtt
tcttggcaag
gaggaacaca
tcttaaatta
ttattctctt
aagtgatatt
cactagtggt
cactcaacat
cactctttat
tactattaat
tgccacagag
gtcacagtcg
tgaattgtgt
tatgatattc
tgatgtttca
agatgggttt
ttctggtttt
ttttagagcc
agcectatttt
tacaatcaca
taagagcttt
aggagatgtt
tgctactaaa
tgattactct
tgccactaag
gggagatgat
taaattgcca
tacttcaact
ctttgagaga
tgctcttaat
ctaccaacct
ttgtggacca
tggactcact
atttggecegt
attagacatt
ttcatctgaa
tcatgcagat
gactcaagca
tcctattgga
ccaaaaatct
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ttcatacagc
agtcatggac
tcaccactta
acagatgcegce
gactttgtcg
acaattgact
ttctacccaa
tacaagatgc
gttataccaa
aatacactta
gataaaggag
cttgtcgatt
tgtgcaacag
aggaccaaac
ggatttataa
tcttggaatg
acaaatgtaa
ccgaaggaac
aatcctatcc
agaggaactg
ctggaaaaag
cttgttaaca
agtgaccttg
acttcatcta
ttaactcaqgg
catacgtttg
aaatcaaatg
gtgattatta
gacaaccctt
gataatgcat
gaaaagtcag
ctctatgttt
aacactttga
attcttacag
gttggctatt
gatgctgttg
gagattgaca
gtgagattcc
ttcecttetg
gtgctctaca
ttgaatgatc
gtaagacaaa
gatgatttca
ggtaattata
gacatatcta
tgttattggc
tacagagttg
aaattatcca
ggtactggtg
gatgtttcetg
tcaccttgct
gttgctgttce
caactcacac
ggctgtctta
gctggcattt
attgtggcett
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atactatgtc
ctactaactt
ccgtagattg
aatatggtag
atcgcaacac
aatattttgg
ggtcttttat
agcaatatgg
tcaatggact
ctgctctagt
aaataccttt
ttctctatga
aagaatcact
atgctcaagce
gtgtgctaaa
ggttaattac
ctgctgaaat
gacaatcaaa
cagccceccegca
tcaccacagc
ttgtgtttaa
ttactacaga
acacagttta
acttcaaaaa
ctgtcgtcaa
aatcactcat
atgtttggct
gttgcatgac
agtttgatga
cgaacttatg
aaaaattgac
agcctcactc
cgctaccaaa
gttcatttgce
tgcaggtaag
caacgcatgt
attactttat
accatataac
aaaactcaaa
agactatgtc
aattactaca
agacccaccg
aatggatcca
aagtgagtac
tagcgtactt
tgcgcttcga
ggtttacgtc
ggtctaaacg
gcagacaacg
gtaataggtt
aacaggtttt
gcttgttttg
gcaatggctt
tttgctcgta
cctcteeggg
gtgatcattc

tttaggtgct
ttcaattagc
taatatgtac
cttttgcaca
acgtgaagtg
tggttttaat
tgaggacttg
cgaatgccta
tacagtgttg
tagtggtact
tgctatgcaa
gaaccaaaaa
tacaacaaca
attaaacaca
tgatatcctt
aggcagactt
cagggcttct
aagagttgac
tggtgttgte
gccagcaatt
tggcacttct
caatacattt
tgatcctctg
tcatacatca
cattcaaaaa
tgaccttcaa
cggcttcatt
tagttgttgc
ggatgactct
gatttgttta
aatgcttctc
cctttcggat
ataattgcgce
aatttactgc
gaggcgcaat
agaattatta
gatgccaact
agtgtcacag
gaagactacc
gttgtacatg
gacactggta
aatgtgcaaa
atttatgatg
gaacttatgt
ctttttcttg
ttgtgtgcegt
tactcgegtg
aactaactat
gtactattac
tcctattect
tgtacataat
tgcttgetgt
gtattgtagg
cccgctcaat
ggacaattgt
gtggtcactt

gatagttcaa
attactacag
atctgcggag
caactaaatc
ttcgctcaag
ttttcacaaa
ctctttaata
ggtgatatta
ccacctctgce
gccactgetg
atggcatata
caaatcgcca
tcaactgcat
cttgttaaac
tcgcgacttg
caaagccttce
gctaatcttg
ttttgtggaa
ttectacatg
tgtcatgaag
tggtttatta
gtctcaggaa
caacctgagc
ccagatgttg
gaaattgacc
gaattgggaa
gctggactaa
agttgcctca
gagccagttc
tgagattttt
ctgcaagtac
ggcttgttat
tcaataaaag
tgctatttgt
ttttgtacct
tgagatgttg
actttgttty
atacaattgt
aaattggtgg
gctatttcac
ttgaaaatgc
tacacacaat
agccgacgac
actcattcgt
ctttcgtggt
actgctgcaa
ttaaaaatct
tattattatt
cgttgaggag
agcctggatt
aaagcttgtt
tgtctacaga
cttgatgtgg
gtggtcattc
gaccagaccg

gcgaatggec

ttgcttactce
aagtaatgcc
attctactga
gtgcactctc
tcaaacaaat
tattacctga
aggtgacact
atgctagaga
tcactgatga
gatggacatt
ggttcaatgg
accaatttaa
tgggcaagct
aacttagctce
ataaagtcga
aaacctatgt
ctgctactaa
agggctacca
tcacgtatgt
gcaaagcata
cacagaggaa
attgtgatgt
ttgactcatt
atcttggcga
gcctcaatga
aatatgagca
ttgccatcgt
agggtgcatg
tcaagggtgt
tactcttgga
tgttcatgct
tggcgttgca
atggcagcta
taccatctat
ctatgcecttyg
gctttgttgg
ctggcacaca
cgttactgaa
ttattctgag
cgaagtttac
tacattette
cgacggctct
gactactagc
ttcggaagaa
attcttgcta
tattgttaac
gaactcttct
ctgtttggaa
cttaaacaac
atgttactac
ttectctgge
attaattggg
cttagctact
aacccagaaa
ctecatggaaa
ggacactccc

FI1G. 10 Con’t

taataacacc
tgtttctatg
atgtgctaat
aggtattgct
gtacaaaacc
ccctctaaag
cgctgatgct
tctcatttgt
tatgattgct
tggtgectgge
cattggagtt
caaggcgatt
gcaagacgtt
taattttggt
ggcggaggta
aacacaacaa
aatgtctqgag
ccttatgtece
gccatccecag
cttceectegt
cttettttet
cgttattgge
caaagaagag
catttcaggc
ggtcgctaaa
atatattaaa
catggttaca
ctcttgtggt
caaattacat
tcaattactg
acagcaacga
tttcttgetyg
gcectttata
tcacatcttt
atatattttc
aagtgcaaat
cataactatg
ggtgacggca
gataggcact
taccagcttg
atctttaaca
tcaggagttg
gtgcctttgt
acaggtacgt
gtcacactag
gtgagtttag
gaaggagttc
ctttaacatt
tcctggaaca
aatttgccta
tcttgtggece
tgactggegg
tcgttgctte
caaacattct
gtgaacttgt
tagggcgcetg
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attgctatac
gctaaaacct
ttgcttctcce
gctgaacagg
ccaactttga
ccaactaaga
ggcttcatga
gcgcagaagt
gcctacactg
gctgectettce
acccaaaatg
agtcaaattc
gttaaccaga
gcaatttcaa
caaattgaca
ctaatcagqg
tgtgttettg
ttcccacaag
gagaggaact
gaaggtgttt
ccacaaataa
atcattaaca
ctggacaagt
attaacgctt
aatttaaatg
tggeccttggt
atcttgcttt
tcttgctgea
tacacataaa
cacagccagt
taccgctaca
tttttcagag
agggcttcca
tgcttgtcge
tacaatgeat
ccaagaaccce
actactgtat
tttcaacacc
caggtgttaa
agtctacaca
agcttgttaa
ctaatccagc
aagcacaaga
taatagttaa
ccatccttac
taaaaccaac
ctgatcttct
gcttatcatg
atggaaccta
ttctaatcgg
agtaacactt
gattgcgatt
cttcaggctg
tctcaatgtg
cattggtgct
tgacattaag
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gacctgccaa
gcgtcgceagce
aactataaat
taagtgacaa
tatcattatg
agtgagacaa
acctatggag
ttgtatttac
tactaaaaga
ctgacaataa
gtactcgaca
aagaggaggt
ttttaatact
cttctatttg
ttggttttca
gaaacttctc
gegetgtgea
gtaatactta
ggcacactat
gtggtgcgcet
gagacgtact
tcaaaccaac
aaccagaatg
aataatactg
cctcgaggcece
taccgaagag
agatggtact
aaagaaggca
ggcacccgca
ttgccaaaag
tcatcacgta
cctgetegaa
ttgaaccagce
actaagaaat
cagtacaacg
ggggaccaag
tttgctccaa
tcgggaacat
aaagacaacg
gagcctaaaa
aagaagcagc
cttcaaaatt
accacacaag
tactcttgtg
atctcacata
cattttcatc
ctgcctatat
attttaatag

aagagatcac
gtgtaggcac
taaatacaga
cagatgtttc
aggactttca
ttatttaagce
ttagattatc
atcttgcgag
accttgccca
atttgcacta
tacctatcag
tcaacaagag
ttgcttcacc
tgctttttag
ctcgaaatcce
attgttttga
tctaataaac
tagcactgct
ggttcaaaca
tatagctagg
tgttgtttta
gtagtgcecce
gaggacgcaa
cgtcttggtt
agggcgttcece
ctacccgacg
tctattacct
tcgtatgggt
atcctaataa
gcttctacgce
gtcgeggtaa
tggctageqgqg
ttgagagcaa
ctgctgetga
tcactcaagc
acctaatcag
gtgcctctge
ggctgactta
tcatactgct
aggacaaaaa
ccactgtgac
ccatgagtgg
gcagatgggce
cagaatgaat
gcaatcttta
gaggccacgce
ggaagagccce
cttcttagga

tgtggctaca
tgattcaggt
ccacgccggt
atcttgttga
ggattgctat
ctctaactaa
cataaaacga
ctatatcact
tcaggaacat
acttgcacta
ctgcgtgcaa
ctectactcege
attaagagaa
cctttctget
aggatctaga
cttgtattte
ctcatgtget
tggctttgtg
tgcacaccta
tgttggteacc
aataaacgaa
ccgcattaca
tggggcaagg
cacagctcte
aatcaacacc
agttcgtggt
aggaactggce
tgcaactgag
caatgctgcc
agagggaagc
ttcaagaaat
aggtggtgaa
agtttctggt
ggcatctaaa
atttgggaga
acaaggaact
attctttgga
tcatggagcc
gaacaagcac
gaaaaagact
tcttettect
agcttctgct
tatgtaaacg
tctcgtaact
atcaatgtgt
ggagtacgat
taatgtgtaa
gaatgacaaa
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tcacgaacgc
tttgctgeat
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
agaggcggea
tcaactcetyg
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aagcectcgece
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atgtcacgca
attaaattgg
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aaaaaaaaaa
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acaaccgcta
atattgettt
acaatagcag
gacgttataa
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aatgagctca
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tgtaaggtac
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caaattagga
ccgtattgga
gctagtacag
agatattgat
taagttcaat
atgatgaaga
ctgacattga
acgactgtac
caccctcttg
tgtgctgacg
ttcatcagac
gctctagtat
ctttaattga
ttattatatt
aaacgaacat
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1 - ATATTAGGTTTTTACCTACCCAGGARAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT - 60
-1 L GG F YL PRI KSOQUPTJ SIS CR SV
- Y * v F T Y PG K AN QP RS LV DULF
- I R F L PTOQEK?PTNILUDTILTIUL®™* I C S
61 - CTCTRAACGAACTTTAARARATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC - 120

-L * T N F K I CVAVAIRULUHA®*TCTY
- §$ K RTULKS SV *L §L GCMU®PSAUPT
- L N EL *NLUCSCURSAACTLV HULR

121 - GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAARCGAGTAACTCGTCCCTCT - 180
-A vV *T I I N F TV VDI KI KU RV TR P S
- QY K Q* * I L L SUL T RNE™* LV P L
- S I N NN K F Y CR * QETS NS S L F

181 - TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTIC - 240
-S$S A DCULIRT FRZPTCCS SRS S AY L G F
- L Q T A Y G F V RV AV DHOQUHT * V 8
- ¢c R L L T Vs 3 VL QS I TI S I PR FR

241 - GTCCGGGTGTGACCGARAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAARAACA - 300
~-VRV* P K GG KMESILVLGVNE KT
- $ G CDURI KV RWURALUFTULV S TR KH
- P GV T EUR * D GEPCS WCQURENT

301 - CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG ~ 360
-H VvV QL $§L P VL QVRDUVLVRGTF G
- T S$§ NSV CL S FRULETTC®*XTCVA S G
- R P TQ F ACUPS G* R RASA AWTILRSG

361 - GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCARAAATGGCACTTGTGGT - 420
-D S VEEA AL S EAREUHTLIE KNG GTC G
- T L W KR P Y RURHV NTS KMAIL VYV
- L ¢ GG R GPIOGGT * TP Q KWHL W S

421 - CTAGTAGAGCTGGAAAAAGGCGTACTGCCCCAGCTTGAACAGCCCTATGTGTTCATTAAA - 480
-L vV ELEK GV L P QL E QP Y V F I K
- * * § W K KAYCUPSLNS P MOCS5 L N
- S R A GKIRWIRTAU®PA®*TALTCVH *¥ T

481 - CGTTCTGATGCCTTAAGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGAAATG - 540
-R §$ DAL S TUNUHGHIKVV ETLVAEM
- v L. M P *A P I TA AT RS STUL S WIL Q KW
- F * C L K HQ S R P OQGUR™*A G CR NG

541 - GACGGCATTCAGTACGGTCGTAGCGGTATAACACTGGGAGTACTCGTGCCACATGTGGGC - 600
-DGI QY GRS GITUL GV L VP H VG
- T A FS TV VAV * HWEY S CHMWA
- R HS VRS *RY NT G S TR ATC G R

601 - GAAACCCCAATTGCATACCGCAATGTTCTTCTTCGTAAGAACGGTAATAAGGGAGCCGGT - 660
-E T P I A Y RNV L L R KNGNIE K G A G
- X p QL HTAMUPFPFFVRTUVIRE PV
- N P NCTI PQZCSS s * ER™* * G S R W

661 - GGTCATAGCTATGGCATCGATCTAAAGTCTTATGACTTAGGTGACGAGCTTGGCACTGAT - 720
-G B 8 Y G I bL K S Y DULGUDETZLTGTD
- vI1 A MASTI *S L MT*V T S L ATULTI
- s * L W HRS K VL * L R * RAWUH * §

721 - CCCATTGAAGATTATGAACAAAACTGGAACACTAAGCATGGCAGTGGTGCACTCCGTGAA - 780
-P I E DY E Q N WWNTIKHG S G AL R E
- P L K I MNIKTGTULSMAWV V H S V N
- H * R L # T KL E H * A W Q W C T P * T

781 - CTCACTCGTGAGCTCAATGGAGGTGCAGTCACTCGCTATGTCGACAACAATTTCTGTGGC —- 840
-L T R ELNGGAV T R Y V DNNF C G
- $ L v S SMEVQSLAMSTTTI S V A
- H § * A Q W R C S H S L CRQQ F L W P

FIG. 11
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841 - CCAGATGGGTACCCTCTTGATTGCATCAARAGATTTTCTCGCACGCGCGGGCARGTCAATG - 900
-P D GY PL DT CTIK KDV FTILA AR AGIE K S M
- QM GTULULIASKTIT FSHATRASDIOQHC
- R WV PS * L HQURF S RTIRGOQ VNV

901 - TGCACTCTTTCCGARCAACTTGATTACATCGAGTCGAAGAGAGGTGTCTACTGCTGCCGT - 960
-C TL S EQULDYTIES KRGV Y CCR
- AL FPNINILTIT TS SRR REVSTA AA AV
- H S FRTT* L HURV EEZ RTCTILTULULP *

961 - GACCATGAGCATGAAATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAG - 1020
-D HEHETIOAWT FTEWZ RSDIE K S Y E H Q
- T M $ M KL PG SL S ATLTIU RATSTR
- P * A * NCULVH* AL * * EL RAUPD

1021 - ACACCCTTCGAAATTAAGAGTGCCAAGRAATTTGACACTTTCRAAGGGGAATGCCCAARG - 1080
-T P F EI K S A KX F DTV FEK G E C P K
- H P S KL RV PRWNILTILSI XKGNATZQ S
- T L R N *E CQ E I * 1 F Q R G M P K V

1081 - TTTGTGTTTCCTCTTAACTCAARAGTCAAAGTCATTCAACCACGTGTTGARAAGRAAAAG - 1140
-F VF P L NS KV KV I Q PRV E K KK
- L ¢CF L L TOQ K S K S F NI HV L KJRIEKR
- c v ss *L K S S H ST TOC* KE K D

1141 - ACTGAGGGTTTCATGGGGCGTATACGCTCTGTGTACCCTGTTGCATCTCCACAGGAGTGT - 1200
-T E G FMGRTI®RS VY PV A S P QEC
- L RVY S WGV Y ATLTCTTLILUHTILHR RSV
- * 6 F H GAYTUL CVPCCTISTGV *

1201 - AACAATATGCACTIGTCTACCTTGATGAAATGTAATCATTGCGATGAAGTTTCATGGCAG - 1260
-N NM HL S TULMZE KU CNUHTCDEV § W OQ
- T I1 CTOCULUP* * NVITI AMIEKT FUHSGR
- Q YAL VY LDEM®* S LR * S FMATD

1261 - ACGTGCGACTTTCTGAAAGCCACTTGTGAACATTGTGGCACTGAARATTTAGTTATTGAA - 1320
-7 ¢C D F L KATTZ CEUHRTCGTENTILV IE
- RATVF * K P L VNTVALI KTI®*ULTL K
- VRL $SE S HL * TLWH* KF S Y * R

1321 - GGACCTACTACATGTGGGTACCTACCTACTAATGCTGTAGTGARARATGCCATGTCCTGCC - 1380
-G PpT7TTCGUYUL?PTNA AV YV KMZPIZCUPA
- DL L HV GTYLILMTL®* * KCUHV L P
- T Y Y MWV P TY * CCS ENAMSCL

1381 - TGTCAAGACCCAGAGATTGGACCTGAGCATAGTGTTGCAGATTATCACAACCACTCAAAC - 1440
-C QD PEIGPEUHS SV ADYHNUHSN
- VXK T QQRULDU LS I VL gTITITTTZ QT
- S R P RDWT®*A * CCURULS QP L KH

1441 - ATTGPAAACTCGACTCCGCRAGGGAGGTAGGACTAGATGTTTTGGAGGCTGTGTGTTTGCC - 1500
-I ETRUILURIEKGGRTW RCUFEFGGCV F A
- L K L DS AUREVGGLDVLEA AWVCTL?P
- * NS TP OQOG®R>* D *MFWURILUOCV CL

1501 - TATGTTGGCTGCTATAATAAGCGTGCCTACTGGGTTCCTCGTGCTAGTGCTGATATTGGC - 1560
-Yy Vv G C Y N KRAY WV PRAZSADTISG
- M L ARATI I SV?PTGZFULVUILVLTIULA
- ¢ wLUL* ** A CULUILSGSSC* C * Y W L

1561 - TCAGGCCATACTGGCATTACTGGTGACAATGTGGAGACCTTGAATGAGGATCTCCTTGAG -~ 1620
-8 GG H T GITGDNV ETTULNETDTILTLE
- Q A I L AL L VTMWIR®P®™*MU RIS LR
- R P Y WUH YW *QCGDULE™* G S P * D

1621 - ATACTGAGTCGTGAACGTGTTAACATTAACATTGTTGGCGATTTTCATTTGAATGAAGAG - 1680
-I L §$ R ER V NI NTI V GDUFHLNEE
- Y * v vV NV LTTULTULTLATIT FTI * M KR
- T E S *T C * H* HCWRUF S F E * R G

FIG. 11 Con’t
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1681

1741

1801

1861

1921

1981

2041

2101

216l

2221

2281

2341

2401

2461

GTTGCCATCATTTTGGCATCTTTCTCTGCTTCTACAAGTGCCTTTATTGACACTATARAG
vV A I I LAS T FSASTSATFTIUDTTIHK
L PSS FWUHUL SULL L@V PLLTTIL* R
C HHF GI FLCVFYKCILY * H Y KE
AGTCTTGATTACAAGTCTTTCAAAACCATTGTTGAGTCCTGCGGTAACTATAAAGTTACC
S L DY K S F KTTIVESTCGNYZKUVT
v L I TS UL S X P LUL S P AV TTI KTILE
S * L Q VF QNHC®™*VLR*TL * § Y Q
AAGGGAAAGCCCGTAARAGGTGCTTGGAACAT TGGACAACAGAGATCAGTTTTAACACCA
K G K PV KGAaAWNDNTIGOQQR S V L TP
R E S P * K VL GGTULDNI RDUQTF * H H
G K ARKURTCULEWUHRWTTETISFNTT
CTGTGTGGTTTTCCCTCACAGGCTGCTGGTGTTATCAGATCAATTTTTGCGCGCACACTT
L ¢CGF P S QAAGVIURSIFAZRTL
c vvVv F PHRILLVIL S D QVFL R AH L
vV WUPFSLTGCWTCYQINU EFCAHT *
GATGCAGCARACCACTCAATTCCTGATTTGCARAGAGCAGCTGTCACCATACTTGATGGT
DAANU HSTIUPDILOQRAAVTTIUL DG
M Q ¢ T T QQF LI CIXKXEZOQTLS?PYL MUV
Cc S K P L NS * FA KS S CHUHT * W Y
ATTTCTGAACAGTCATTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACC
I S E¢Q S LRL VDAMUYYTSDULIULT
F L N S HY VL STU®PWUFTIULOQTTCS P
F * T vV I TS CRURHGIL Y F R P A B Q
AACAGTGTCATTATTATGGCATATGTAACTGGTGGTCTTGTACAACAGACTTCTCAGTGG
N § VI I MAY VTGGILV Q QT S Q W
T v s L LW HM*L V VLY NI RILTILSG
Q CH Y Y G I CDNWWSCTTODTF S VYV
TTGTCTAATCTTTTGGGCACTACTGTTGARAAACTCAGGCCTATCTTTGAATGGATTGAG
L $S NLLGTTUVEI KT LI R®PTIUFEWTIE
Cc L I FWAUILULULIKWNSGUL S L NGILR
vV * s F GH Y C* KTQQAYUL *MUD™* G
GCGAAACTTAGTGCAGGAGTTGAATTTCTCAAGGATGCTTGGGAGATTCTCARATTTCTC
A KL $S A GV EFPFL KD AWETIUL KF L
R N L VQ ELNUTF S RMULGRF S NTF S
E T * CR S *I S QG CULGUDS QI S H
ATTACAGGTGTTTTTGACATCGTCARGGGTCAARATACAGGTTGCTTCAGATAACATCAAG
I T GV FDIUVKGOQTIOQV A S DNTIK
L Q VvV F L TS SRV KYRILULQQTITSR
Y R CF * HR QG S NTGOCZFR™*H QG
GATTGTGTAAAATGCTTCATTGATGTTGTTAACRAGGCACTCGARATGTGCATTGATCAA
D CV K CF I DVV NI KA ALIEWM T CTIDDQOQ
1 v * NA $S L MULULTA RUHS KU CATLTIK
L ¢ K MULH*CC*Q G TR RNV H * 5§ §
GTCACTATCGCTGGCGCAAAGTTGCGATCACTCAACTTAGGTGAAGTCTTCATCGCTCAA
v T I A GG A KLR S L NULGEV F I AQ
S L $ L A Q S CDH ST * V K S S § L K
H Y RWURI KUV ATITOQULIR™®* S L HR § K
AGCAAGGGACTTTACCGTCAGTGTATACGTGGCAAGGAGCAGCTGCAACTACTCATGCCT
S K 6L Y RQ CIRGI K EU OQLZGQULILMEP
A R DF T VS VY VARS S CNY S C L
Q 6 T L P S VYT WOQGAAATTHA®AS
CTTAAGGCACCARAAGAAGTAACCTTTCTTGAAGGTGATTCACATGACACAGTACTTACC
L X A P KEVTFUL EGDSHDTUVLT
L R H Q K K *P F L K VI H®MTOQY L P
* ¢ T K RSNILS>* R *F T * H S T Y L
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2521 - TCTGAGGAGGTTGTTCTCAAGAACGGTGAACTCGAAGCACTCGAGACGCCCGTTGATAGC 2580
-S EEV VL KNG GETLEA ALETU®PUV DS
- L RRLFSRTV VNS K HZSURIRUEPETLTINA
- * 6 6 C S QER*T RSTIRDA AR * * L

2581 - TTCACARATGGAGCTATCGTCGGCACACCAGTCTGTGTAAATGGCCTCATGCTCTTAGAG - 2640
-F T NG A I VGT PV CVNGILMTILULE
- $ Q M EL S S AHOQSV*MASCS * R
- H K W S Y RRHTS L CKW P HATLRD

2641 - ATTAAGGACAAAGAACAATACTGCGCATTGTCTCCTGGTTTACTGGCTACRAACRATGTC - 2700
-1 K D KEOQYOCHATLSU®POGULULATNNUWV
- L RT KWNDNTAHCILULUV Y WL QTMS
- * 6 ¢ RTIULRTI VS WFTGYZKDQCL

2701 - TTTCGCTTAARAGGGGGTGCACCAATTARAGGTGTAACCTTTGGAGAAGATACTGTTTGG - 2760
-F R L K GGAPI KGUV T F GE DT V W
- F A * K GV HQLKV * P LEI KTITLTFG
- S L K RGCTN®*U RU CNIULWRIRYCULG

2761 - GAAGTTCAAGGTTACRAGAATGTGAGAATCACATTTGAGCTTGATGAACGTGTTGACRAA - 2820
-E V Q GY KNVRTITT FUETULTDERUV DK
- K F K Vv T RMOP*ESHULSILMNUVILTK
- S S R L Q ECEWNHTIO* A * * T C * Q §

2821 - GTGCTTAATGAAARAGTGCTCTGTCTACACTGTTGAATCCGGTACCGAAGTTACTGAGTTT - 2880
-V L NE KCS VYTV ESGTU&EVTEF
- ¢ LM K SAL $TULULUN§ PV P KTILTILSL
- A * * K V1. CL HC®* I RYI RS Y * V C

2881 - GCATGTGTTGTAGCAGAGGCTGTTGTGAAGACTTTACRACCAGTTTICTGATCTCCTTACC - 2940
-A CV VA EA AV YV KTULQ®PVS DILTLT
- HVL *QRL L * RL Y NOQUFIL I S L P
- M CCSURGCCE?DU?PFTTSUF * S P Y Q

2941 - AACATGGGTATTGATCTTGATGAGTGGAGTGTAGCTACATTCTACTTATTTGATGATGCT - 3000
-N M G I DL DEWSV AT FYLF DDA
- T W VL I LM S5 GGV * L HS TY L MMIL
- H G6GY *SsSs  * VvV ECS Y I L L I * * CW

3001 - GGTGAAGARAAACTTTTCATCACGTATGTATTGTTCCTTTTACCCTCCAGATGAGGAAGAA - 3060
-G EENVF S S RMYCSF Y P P DEE E
- VK K T FHHV CI VP FTIL QMR KK
- *R K L P I T Y VL F L L P S R * G R R

3061 - GAGGACGATGCAGAGTGTGAGGAAGAARGAAATTGATGAARACCTGTGAACATGAGTACGGT - 3120
-E D DA ETCTEZEEETIWDETTCEUHTEYG
- RTMQ S$ VRI KI KI KILMZEKU©PVNMZ STV
- G RCRV > G RURIN* * NTIL * T * V R Y

3121 - ACAGAGGATGATTATCAAGGTCTCCCTCTGGAATTTGGTGCCTCAGCTGAAACAGTTCGA - 3180
-T E DD Y Q G L P LEFGASAIET VR
- Q RM I I KV S L WNUILUV P QL K OQ F E
- R G *L SRS P S GIWCLS * NS S S

3181 - GTTGAGGAAGRAGAAGAGGAAGACTGGCTGGATGATACTACTGAGCAATCAGAGATTGAG - 3240
-V EEEEEEDWULDUDTTETGQQS E I E
- L R K K KRIEKTGWMTIULIULSNOQQURTUL S
- * G R RRGRILAG®* Y Y * A I R D * A

3241 - CCAGAACCAGAACCTACACCTGAAGAACCAGTTAATCAGTTTACTGGTTATTTAAAACTT - 3300
-P E PEPTUPEEUPVDNQF TG Y L KL
- Q N Q N L HL K NQL I SULIL VI * NIL
- R T R T Y T * R T S * S5 VY W UL F KT Y

3301 - ACTGACAATGTTGCCARTTARATGTGTTGACATCGTTAAGGAGGCACAAAGTGCTAATCCT - 3360
-T DNV AIKCV DTIVEKEA AZO QS ANP
- L T ML PL NV LTS L RRHI KV L I L
- *Q ¢ CH *MC* HR* G GT KT C * 5 Y

FIG. 11 Con’t
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3361 - ATGGTGATTGTARATGCTGCTAACATACACCTGAAACATGGTGGTGGTGTAGCAGGTGCA - 3420
-M VI VN AANTUHTILI KUHGS GGV A G A
- ¥ * L, *™ML L TYT*NMVVV * Q V H
- G bDCKCC®*HTU®PTETWWWZCSRICT

3421 - CTCAACAAGGCAACCAATGGTGCCATGCAAAAGGAGAGTGATGATTACATTAARGCTARAT - 3480
-L N K A TNGAMOQIKESDIDYTI KL N
- $ TR QP MV PCKT RRVYVYMITILS * M
- Q Q G N Q W CHAIKGE * * L H*A KW

3481 - GGCCCTCTTACAGTAGGAGGGTCTTGTTITGCTTTCTGGACATAATCTTGCTAAGAAGTGT - 3540
-6 P L TV GG S CVLULSGHNDNUILATZKIKSTC
- AL L Q * EGL V CVF¥ L DI I L L R SV
- P $Y S RRVLFAPFWT®* S C * E V §

3541 - CTGCATGTTGTTGGACCTAACCTAAATGCAGGTGAGGACATCCAGCTTCTTAAGGCAGCA ~ 3600
-L HV V G PNILNAGEDTIOGQILT LKA AARBA
- ML LDULT* MQVRTS S5 F L R QH
- A CCWTO®* P K CR* GHU®PA AS *¥ G § I

3601 - TATGAAAATTTCARATTCACAGGACATCTTACTTGCACCATTGTTGTCAGCAGGCATATTT - 3660
-Y ENFNSQDIULULAZ®PTULIULSGSAGTITFEF
- M KI I B RTS YL HHECTCOQOQAYL
- * X P Q F T GHUILTTCTTIVV S RUHTIW

3661 - GGTGCTAAACCACTTCAGTCTTTACAAGTGTGCGTGCAGACGGTTCGTACACAGGTTTAT - 3720
-G A K P L 0 S L QVCVQTV RTQV Y
- VL NHVF SLY KCATCRURBRTFEFVHRTFI
- c *T T S$V FT SV RADGS Y TG L Y

3721 - ATTGCAGTCAATGACARAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTGATAACCTG - 3780
-I AV NDI KALYEQV VM DYLDINTL
- L QS MTKULV FMSURUL S WITIULTIT *
- c s Q¢ *Q 8 s L *A GCHGIL S * * P E

3781 - AAGCCTAGAGTGGAAGCACCTAAACAAGAGGAGCCACCAAACACAGAAGATTCCAAAACT - 3840
-K P RV EAUPI KOQEEU®PZPNTEDSI KT
- §$ L E W K HUL N KU RS HQTQ KTI P KL
- A * S G ST * TR GATI KU HIRIRIF QN *

3841 - GAGGAGAAATCTGTCGTACAGAAGCCTGTCGATGTGAAGCCAAAAATTAAGGCCTGCATT -~ 3900
-E E K 8 VvV Q K P VDV KUZPZ KTII KA ATCI
- R R NL S Y RS L 8 M * § Q KL R P AL
- G EI CRTEA ATCU RT CEA AIKN®*G UL H *

3901 ~ GATGAGGTTACCACAACACTGGAAGARACTAAGTTTCTTACCRATAAGTTACTCTTGTTT - 3960
-DEVTTTTULEZETI KU FPFULTWNI XULUL L F
- M R L P QEWI K KL S FULPTI S Y S CL
- * 6 Y H N T G RN * V 5 Y Q0 * V T L V C

3961 - GCTGATATCAATGGTAAGCTTTACCATGATTCTCAGAACATGCTTAGAGGTGAAGATATG - 4020
-A DI NG XKL Y HD S QNMTULURGE DM
- L I s M Vs FTMTIULRTU CTULUEV KTIHZC
- * Y Q W * AL P *F S E.H A * R * R Y V

4021 - TCTTTCCTTGAGAAGGATGCACCTTACATGGTAGGTGATGTTATCACTAGTGGTGATATC - 4080
-§ F L EXKDAZPYMUV GDVITS G DI
- L S L RRMHLTW®*XVMILSILV VIS
- F P*E GCTULHGR®*CYH*WwW* Y H

4081 - ACTTGTGTTGTAATACCCTCCAAAAAGGCTGGTGGCACTACTGAGATGCTCTCAAGAGCT - 4140
-T ¢ v v I1I P S K KAGSGTTEMWMTL S R A
- L VL *Y PP KU RULVAULULIRTCSZGQTETL
- L ¢ CNTUL Q K GWWHY * D AL K S F

4141 - TTGAAGARAGTGCCAGTTGATGAGTATATAACCACGTACCCTGGACAAGGATGTGCTGGT - 4200
-L K KV PV DEY I TTYUPGQGCAG
- * R K CCQL MS I *PRTULUDI KUDWUV LV
- E E S A S * * V Y NHV P WTRMTZCWNWL
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4201

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

4921

4981

TATACACTTGAGGAAGCTAAGACTGCTCTTAAGAAATGCAAATCTGCATTTTATGTACTA
Y T L EEA K TAULI K KT CI KSAUF Y VL
I H L REKLRILUILILIRNANILUHUFEFMY]Y
Yy T ¢ § *» DCS* EMOQTIT CTIULTCTT
CCTTCAGAAGCACCTAATGCTARGGAAGAGATTCTAGGAACTGTATCCTGGAATTTGAGA
P S E A PN AIKEETIULSGTV S W N LR
I Q K H L ML RKIRUPF*EULYU©PGI * E
FR ST *C* GRDS RN CTITULETFE R
GRAATGCTTGCTCATGCTGAAGAGACAAGARAATTAATGCCTATATGCATGGATGTTAGA
E ML AUHAZEUET RI KILMZ®PTIC CMUDVR
K ¢ L L ML KRQ@EN®*CL Y AWMILE
N A CSC * RDI K KTINAYWMUHASGTC * §
GCCATAATGGCAACCATCCAACGTAAGTATAAAGGAATTAAAATTCARGAGGGCATCGTT
A'I M ATTI QR KYI KGTII KTIOQQEGTIUV
P * W Q P S NV S I KETULIKF KR RAS L
H N G NHUPT * V * RN * NS R G H R *
GACTATGGTGTCCGATTCTTCTTTTATACTAGTRAAGAGCCTGTAGCTTCTATTATTACG
D Y G VRF FFYTSKEUPVAZSTITIT
T MV s$ DS S F I L VXKS L * L L L L R
L w P I L L LY * * RAC S F Y Y Y E
AAGCTGAACTCTCTARATGAGCCGCTTGTCACAATGCCAATTGGTTATGTGACACATGGT
K L N §$ L N EPLVTMU®PTIGYVTH G
s * T L *M $ RUL S QCQUL VM * H MV
A EL S X * A A CHNANWILOCDTWF
TTTAATCTTGAAGAGGCTGCGCGCTGTATGCGTTCTCTTARAGCTCCTGCCGTAGTGTCA
F NLEEA A ARTCMZ®ERSILI KA AZPAUWVV S
L I L X RL RAV CV L L KL L P * C Q
* § * R G CA LY ATFS * S§ S CR S5 V §
GTATCATCACCAGATGCTGTTACTACATATRATGGATACCTCACTTCGTCATCAAAGACA
v §$ s PpPbDbAVTTYNGYILTS S S KT
Y H H oM UL L L HIMUDTS L R HQ R H
I I T R CCYJYTI * W I PHUF VI KT DI
TCTGAGGAGCACTTTGTAGAAACAGTTTCTTTGGCTGGCTCTTACAGAGATTGGTCCTAT
S EEHFV ETUV S LAGS Y RDW S Y
L RS TUL * K Q F L WL AULTUETIGUPI
* G AL CRNSVFFGWUL L QRUL VL F
TCAGGACAGCGTACAGAGTTAGGTGTTGAATTTCTTAAGCGTGGTGACAARATTGTGTAC
S G Q R TEVL G V EFUL KU RGDIE KTI VY
Q bsvegs * VL NFULSVVTI KTILTCT
R T A Y RV RC* I S * A W * Q NC V P
CACACTCTGGAGAGCCCCGTCGAGTTTCATCTTGACGGTGAGGTTCTTTCACT TGACAAA
H TULES PV EFHILUDGEVL S L DK
T L WRAUPS S F I L TV R EFVFHL TN
H S G E PRURV S S * R * G S F T * QT
CTAARGAGTCTCTTATCCCTGCGGGAGGTTAAGACTATAARAGTGTTCACAACTGTGGAC
L K $ L L SLREV X TTII KUV FTTV D
* RV § Y PCGRILURIL®*Z KU CS QL WT
K E s L I P A GG * DY K S V HNICGQ
AACACTAATCTCCACACACAGCTTGTGGATATGTCTATGACATATGGACAGCAGTTTGGT
N T NLHTTOQL VDMSMTYGQ Q F G
T L I S T H S L W I CUL * HMUDJS S L V
H * S P HTACGY VY DTIWT AV WS
CCAACATACTTGGATGGTGCTGATGTTACRAAAATTAARCCTCATGTARATCATGAGGGT
P T Y LDGA ADVTIKTI K PHVNUHEG
Q H T WMVILIMULOQOI KT LNTILM®*TIMIZ RV
N I L G W C * C Y KN * T S CK S * G *
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5041 - AAGACTTTCTTTGTACTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTAC 5100
-K T F F VL P SDDTTULR RS EATFEYY
- RL S LY YLVMTHYVVKILSSTT
- prL C®TTT®** * 4 TT* * § F RV L P

5101 - CATACTCTTGATGAGAGTTTTCTTGGTAGGTACATGTCTGCTTTARACCACACAAAGARA - 5160
~-H T LD E S F LG RYMSAULUDNUHT KK
-1 L.LMURV FLVGTOCULUL*TTOQRN
- y s *+ * EF S W * V HV CFZ XPHIKEWM

5161 - TGGAAATTTCCTCAAGTTGGTGGTTTAACTTCAATTARATGGGCTGATAACARATTGTTAT - 5220
-W K FPQV GG 6L TSI KWAUDNDNNTCY
- G N F L KL VYV *LQLNGTLTITTIUVI
- E I $§$ S S WWFNZFN*MG* * Q L L F

5221 - TTGTCTAGTGTTTTATTAGCACTTCAACAGCTTGAAGTCAAATTCAARTGCACCAGCACTT - 5280
-L $ s Vv L LAULOQQULEV KU FUNAUPA AL
- ¢C LV FY *HFNSULI K SNS MHOQHF
- v * ¢Cr I §$TSTTAH®*S QI QCT S5 TS

5281 - CAAGAGGCTTATTATAGAGCCCGTGCTGGTGATGCTGCTAACTTTTGTGCACTCATACTC - 5340
-Q EA Y Y RARAGDA AANU FTCATLTIIL
- K RL I I EPVLVMILILTUFVHS Y S
- R G L L * S P CW* CC~>* L L CTHTR

5341 - GCTTACAGTAATARAACTGTTGGCGAGCTTGGTGATGTCAGAGAAACTATGACCCATCTT - 5400
-A Y $ N KTV G EL G D VRETMT H L
- L Tv I XL L ASULVMSEIKTL* P IF
- L ¢ * * NC WU RAW>* COQRDNY D P S §

5401 - CTACAGCATGCTAATTTGGAATCTGCAAAGCGAGTTCTTAATGTGGTGTGTAAACATIGT - 5460
-L 0 H ANLUES$S A KU ERUVILUNVWVV CIKHRTC
- Y §$ ML I WNILWGQSUEU FTLMMWCVNTUV
- T A C*F GI CKASS = CGV * T UL W

5461 - GGTCAGAAAACTACTACCTTAACGGGTGTAGAAGCTGTGATGTATATGGGTACTCTATCT - 5520
-6 QK TTTULTGVEH® BAVMYMGTTIL S
- VR KL L P * RV * KL * CI WV L Y L
- S ENY Y L NGCWR S CDVY G Y S IUL

5521 - TATGATAATCTTAAGACAGGTGTTTCCATTCCATGTGTGTGTGGTCGTGATGCTACACAA - 5580
-Y DNL KT GV S TITUPCVCGRUDATDQ
- M I I LRQV F P FHVCVV VMILIHEN
- * * g + D R CF H S MC VWS * CYTTI

5581 - TATCTAGTACAACAAGAGTCTTCTTTTGTTATGATGTCTGCACCACCTGCTGAGTATARA - 5640
-Y LV QQESSFVMMSAUZPPAE Y K
- I *» ¥ N K S L L L L * CL HHUL L S I N
- s $ T TRV VFFCYDVVCTTZ GC®*V * I

5641 - TTACAGCAAGGTACATTCTTATGTGCGAATGAGTACACTGGTAACTATCAGTGTGGTCAT - 5700
-L 9 9 G T FLCANUEYTSGWNUYQC G H
- ¥ S K VH S YV RMSTULVTTISV VI
- T A RY I LM CE * V HW * L 8§V W S L

5701 - TACACTCATATAACTGCTAAGGAGACCCTCTATCGTATTGACGGAGCTCACCTTACARAG - 5760
-Y T H 1 T A KUETULYIRTIDOGAUHTLTK
- T 5L I *#*# L L RR®PS I VLT ETLTUL QR
- H $ Y NC * G DPUL S Y * RS S§ P Y K D

5761 - ATGTCAGAGTACRAAGGACCAGTGACTGATGTTTTCTACAAGGAAACATCTTACACTACA - 5820
-M S EY K GG PV TODVFY KETSYTT
- ¢ Qg s T™KUDOQ* L M F S TIRI KUHILTUL Q
- vV RVQRTSD* CVFL @GN IULH YN

5821 - ACCATCAAGCCTGTGTCGTATARACTCGATGGAGTTACTTACACAGAGATTGAACCAAAA - 5880
-T I K PV SY KLD GV TYTETIE P K
- P § S L CRTINSMETLTLTGQIRULNIQN
- H Qg ACVV * T RW S Y L HRD * T K I
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5881 - TTGGATGGGTATTATAAAAAGGATAATGCTTACTATACAGAGCAGCCTATAGACCTTGTA 5940
~L DG Y Y K KDWNA AY Y TEU OQZPTIDTLUV
- WM GI I KU RTIMILTTIOQSSTUL *TUL Y
- G W VLI *K G * CLL Y RAAYIRZPCT

5941 - CCRACTCAACCATTACCAARATGCGAGTTTTGATAATTTCAAACTCACATGTTCTAACACA - 6000
-P T QP L PNASFDNZPFIEKTLTTCSNT
- QL N H YQMU®ERUVILTITISNZSUHVLTAQ
- N S T ITI KT CETF™>* * F Q T HMF * H K

6001 - AAATTTGCTGATGATTTAAATCAAATGACAGGCTTCACAAAGCCAGCTTCACGAGAGCTA - 6060
-K FaAaDDILWNO QMTGT FTIEKPAS REL
- N L L M I * I K * QA S Q S QL HE § Y
- I ¢ * * F K $NDIRULUHIE KA ASTF TR AI

6061 - TCTGTCACATTCTTCCCAGACTTGAATGGCGATGTAGTGGCTATTGACTATAGACACTAT - 6120
- v TF FF?PDULNGDVVATIUDYRIHY
- L $S #HssgT*MAM*NWL L TI DTI
- c # I L PRULEWW RTCSGY * L * T L F

6121 - TCAGCGAGTTTCAAGAAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAAC - 6180
-§ A S F K KGAI KU LILHZ KU PTI VWHIN
- QR VSR KUVLUNYCTISQULTFGTTLT
- S EF QERTC®* I T AOM™*ANTCILAH * P

6181 - CAGGCTACAACCAAGACAACGTTCRAAACCAAACACTTGGTGITTACGTTGTCITTGGAGT - 6240
-Q A TTKTT F K PNTWUCTULIRTCIL W S
- RL Q PR QRS NOTULGUV Y V VF GV
- G Y NQ DNV QTEKHLV FTUL S L E Y

6241 - ACAAAGCCAGTAGATACTTCAAATTCATTTGAAGT TCTGGCAGTAGAAGACACACAAGGA - 6300
-T K P VDTSNJST FEVL AV ETDTOQG
- 0 $ 0 * I L Q I HL KTFWOQ * KT H K E
- K A $§$ RY F K F I * 8 8 G S8 R R H T R N

6301 - ATGGACAATCTTGCTTGTGARAGTCAACAACCCACCTCTGRAGAAGTAGTGGARAATCCT - 6360
-M D NLACESQOQUPTSEEV VENTP
- WT1 L L VKV DNNUPPULKI K®™*W KTIL
- G o s cL * X S§TTHUL™*RS S G K S Y

6361 - ACCATACAGAAGGAAGTCATAGAGTGTGACGTGAAAACTACCGAAGTTGTAGGCAATGTC - 6420
-T I 9 K EE VI ECCDVKTTEUVV G NV
- P Y R R K S * S VT * KL P KL * A M S
- H T E GS B RVYVY * REDNYU RS CURQ CH

6421 - ATACTTAAACCATCAGATGAAGGTGTTAAAGTAACACAAGAGTTAGGTCATGAGGATCTT - €480
-I L K P S DEGV KVTQETULGHE DL
- ¥ L NH ¢ MK VL K*HK S * VMR RTIIUL
- T * T I R * R C * § N TRV RS * G § Y

6481 - ATGGCTGCTTATGTGGAAAACACAARGCATTACCATTAAGARACCTAATGAGCTTTCACTA - 6540
-M A AY VEWNT S TITTI XK KU?PNUETIL S L
- WL LM WEKTQ®ALUPILIRNILMSUEFH *
- G C L C G K HKH Y H  E T * * A F T 8

6541 - GCCTTAGGTTTAAAAACAATTGCCACTCATGGTATTGCTGCAATTAATAGTGTTCCTTGG -~ 6600
-A L GL KTTIATUHGTIAATINSV P W
- PV * K QL PLMVILILQLTIUVUEFLG
- L R F K NNCH SW Y CCN®* * C S L E

6601 - AGTAAAATTTTGGCTTATGTCAAACCATTCTTAGGACAAGCAGCAATTACAACATCAAAT - 6660
- K I LAY VvV K P F L GQAATITTSN
- VK F WL MSNUHS * D KQOQUL Q H QI
- * N P G L €CQ TTIUILIRTS S NYNTIKL

6661 - TGCGCTAAGAGATTAGCACAACGTGTGTTTAACAATTATATGCCTTATGTGTTTACATTA - 6720
-C A K RLAOQRV FNNYM®PYV F TL
- AL RD>*HNV CLTTITIO OCILMOCTILHY
- R *E I § T T OCV * QL Y ATULCV Y ITI
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6721

6781

6841
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7081

7141

7201

7261

7321

7381

7441

7501

TTGTTCCAATTGTGTACTTTTACTARAAGTACCAATTCTAGAATTAGAGCTTCACTACCT
L F QUL CTT FTI K STNZ S RTIURASTLTEP
c s N CV1LLUL VL KV ?PIULEULTETLHYTL
v P I VY FY * KY QT F * N =* § F TTY
ACAACTATTGCTARAAATAGTGTTAAGAGTGTTGCTAAATTATGTTTGGATGCCGGCATT
T T I A KN S V K SV AIE KLU CULTUDATGTI
Q L L L XK I VLU RVILILNYVWMMZPA AL
N Yc* K *C*ECC®*TIMTFG G CRUH*
ARTTATGTGAAGTCACCCAAATTTTCTAAATTGTTCACRATCGCTATGTGGCTATTGTTG
N Y VXK S P K F S KL FTIAMWUL L L
I M ~ S HPDNVFLNCS QS L CGY CC
L ¢ EVTQTI PF * I VHNZ RYVAI VYV
TTAAGTATTTGCTTAGGTTCTCTAATCTGTGTAACTGCTGCTTTTGGTGTACTCTTATCT
L §$ 1 CL-GS L I CVTAAFSGUV L L S
* v F A *V L *S V* L L L L VY S Y L
K ¥ L L R F S§UNILTCNZCTCTV FWCTIULTI *
AATTTTGGTGCTCCTTCTTATTGTAATGGCGTTAGAGAATTGTATCTTAATTCGTCTAAC
N F G AP S Y CNGVRETILYL NS S N
1 L v'iLL LI VMATLUENTCTIIU LTI RILT
F w €S F L L * W R* RTIVSs3S * F V * R
GTTACTACTATGGATTTCTGTGAAGGTTCTTTTCCTTGCAGCATTTGTTTAAGTGGATTA
v T T™M™¥M DU FCEGSVFPCSTICULS G L
L L LW I SV K VL FULAATFV * V D ¥
Yy ¥ Y G'F L * R F F § L Q B L F K W I R
GACTCCCTTGATTCTITATCCAGCTCTTGAAACCATTCAGGTGACGATTTCATCGTACAAG
p s b s Y PALETTIOGQVTTI S S§ Y K
T P LI LI ¢Q L L K P F R * R F H R T 8§
L p* FL SS S * NH S GDIDF I V QA
CTAGACTTGACAATT TTAGGTCTGGCCGCTGAGTGGGTTTTGGCATATATGTTGTTCACA
L bpbL TTI L GULAAEWV VL AYMIULIFT
* T * Q F * VW P L S G FWHTI CUC S Q
R L DN FRS GUR *V G F G I Y V V HK
AAATTCTTTTATTTATTAGGTCTTTCAGCTATAATGCAGGTGTTCTTTGGCTATTTTGCT
K F FYLL GUL S ATIMOQUVFF G Y F A
N 8§ F I Y * V F QL * CURIZ CSTUL ATITITILTL
1 L L FIRSFS YN AGV LWL F C *
AGTCATTTCATCAGCAATTCTTGGCTCATGTGGTTTATCATTAGTATTGTACARATGGCA
S H FI S NS WILMWPEFTITISTIVQMA
vIi s$ SsSATI LGS CGUL S L VL Y K WH
S FHQQ FULAHUV VY H*Y CTNGT
CCCGTTTCTGCAATGGTTAGGATGTACATCTTCTTTGCTTCTTTCTACTACATATGGAAG
PV S AMV EMY I F FASF Y Y I WK
P F L QWULGOCTS S UL LL S TT Y G R
R F CNG®* D VHULULCU FVF L L HMEE
AGCTATGTTCATATCATGGATGCTTGCACCTCTTCGACTTGCATGATGTGCTATARGCGC
s Yy vig I MDGCTS ST CMMTCY KR
A M F I §S WMV AUPILURILA®*T CATISA
L ¢ $S Y H G6GW L HL FDULHDVIL * A Q
AATCGTGCCACACGCGTTGAGTGTACAACTATTGTTAATGGCATGAAGAGATCTTTCTAT
N RATIRVETCTTTIUVNSGMMIEKIRSF Y
I v PHAL SV QLL L MA®*IRDTIL S M
s CH T R*V Y NYC™* WUHEETIUFTLC
GTCTATGCARATGGAGGCCGTGGCTTCTGCAAGACTCACAATTGGAATTGTCTCAATTGT
VY A NGGRGF CI KT THNWWNIUOCTILNTC
S M QO MEAVASAIRTLTTIGTIWUVS IV
L ¢C K WURPWUILIL QD S QL EL S Q L *
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7561
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7681

7741

7801

7861

7921

7981

8041

8101

glel

8221

8281

8341

i

GACACATTTTGCACTGGTAGTACATTCATTAGTGATGAAGTTGCTCGTGATTTGTCACTC
b T FCTGS T F I S$DEVAURDTILS L
T H FALVYVVHSLVME KU LTILVICHS
H I L HWwW*Y T IH* * * g C S * F V TP
CAGTTTAAAAGACCAATCAACCCTACTGACCAGTCATCGTATATTGTTGATAGTGTTGCT
Q F K RPINPTUDOSS Y I VDS VA
S L K D@ S$STUILLTSHIRTIULULTIUVILTL
v * K T NQ P Y * P VI VY C * * C C C
GTGAAAAATGGCGCGCTTCACCTCTACTTTGACAAGGCTGGTCARAAGACCTATGAGAGA
vV K N GA L HL Y ¥ D KA AG GZ QI KT Y E R
* K M ARFTSTU LTI RULV KI RUZPMZ BRD
E XK WRAS?PILUL®*Q GWS KDUL * ET
CATCCGCTCTCCCATTTTGTCAATTTAGACAATTTGAGAGCTAACAACACTAARGGTTCA
HPL S HFVNILDINTILRANNDNTIKG S
I R $§$ PI L STI *TTI ~~ EULTTTULKV H
S AL PFCOQT F® ROQFES * QH * R F T
CTGCCTATTAATGTCATAGTTTTTGATGGCAAGTCCAAATGCGACGAGTCTGCTTCTAAG
L P I NV I VFDOGIKS KCDE S A S K
c L L.LmMsS*F L MASPNATSTILILUL S
AY * CH S F *WQVOQOMUBRIRYVCTF *V
TCTGCTTCTGTGTACTACAGTCAGCTGATGTGCCAACCTATTCTGTTGCTTGACCARGCT
S A S VYY S QL MCOQUPTIULULULDOQA
L L LCTTUVS*CADNILT FTZ CTCTILTZKL
c FCVLQSADUVVPTYS VA * P § S
CTTGTATCAAACGT TGGAGATAGTACTGAAGTTTCCGTTAAGATGTTTGATGCTTATGTC
L VvV $ NV GD STEUV SV KMT FDAYV
L Yy QT T™V L1LETIUVILI KUZ F?PILI RO CLMTLMS
¢ I K RWIR®* Y *S F R *¥ DV * C L CR
GACACCTTTTCAGCAACTTTTAGTGTTCCTATGGAAAAACTTAAGGCACTTGTTGCTACA
b T F S ATVFSV?PMEI KT LI KA ATILUVAT
T P F Q QL L VF L WX XNUILIRUHHILULIULQ
HLF SNV F™*CS Y GXT™* G T CCYS
GCTCACAGCGAGTTAGCAAAGGGTGTAGCTTTAGATGGTGTCCTTTCTACATTCGTGTCA
A HS ELAKGUVALUIDSGU VLS TZF VS
L T A S *Q RV *L * MV S F L H S CQ
S Q RVS K GCSFUR®WOCPFYTIRUV S
GCTGCCCGACAAGGTGTTGTTGATACCGATGTTGACACAAAGGATGTTATTGAATGTCTC
A ARQGUVVDTODVDTI KT DUVIZETCTL
L P DKVL1ILTIPMTLTIGQURMTULTLNUWVS
c pTRCZC®™* Y RC™* H K GCY * M S Q
AAACTTTCACATCACTCTGACTTAGAAGTGACAGGTGACAGTTGTAACAATTTCATGCTC
K L S HHE S DI LEWVTGDSCNNUZFMMIL
N FH I TV LT*K*Q Vv TV VTTISCS
T FTSsSUL *L RS DUR* QL * Q F H A H
ACCTATAATAAGGTTGAAAACATGACGCCCAGAGATCTTGCCGCATGTATTGACTGTAAT
T YN KV E NMT P R DUL GACTIDTCN
p I I RL KT * R P ETI L AUHV L T VM
L * * & * KHDAOQIRSWI RMY * L * C
GCAARGGCATATCAATGCCCAAGTAGCAARAAGTCACAATGTTTCACTCATCTGGAATGTA
A R H I NAQVAIKSHNWUV S L I WNYV
Q G I $S M P K *Q KV TMUFH S S G M *
K A Y Q CP S S K K S g CUVFTHTULECK
RAAGACTACATGTCTTTATCTGARCAGCTGCGTAAACARATTCGTACTGCTGCCAAGAAG
K DY M s L §$ E QL REKOQTIIRT®AA AIZKK
K T T OCCUL YL NS CVNE KU F VL L P RR
R L H VF I * TAA®*TNZ S Y COCOQEE
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8401 - AACAACATACCTTTTACACTAACTTGTGCTACAACTAGACAGGTTGTCRATGTCATAACT 8460
-N NI PFTULTU CATTW RO QUVVDNVIT
- TTyY L L H*LVLQLDI RILJSMS * L
- Q BT FYTNVLTZCYWN®*TSOGTCOQOQTCHNY

8461 - ACTAAAATCTCACTCAAGGGTGGTAAGATTGTTAGTACTTGTTTTAARACTTATGCTTAAG - 8520
-T K I $ L K GG K I Vs TCU FPZEKULMTLK
- L K $SHSRVVRLULUVILVLNILTZ CTLR
- *N L T Q G W *DC®* YL F * T YA ¥ G

8521 - GCCACATTATTGTGCGTTCTTGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACA - 8580
-A T L L CVL AATLUVCYTIVMUZPV HT
- P HYy CA FPUL L HWPF VI SL COQ Y IH
- H I I v R 8 C C I 6L L Y RY A S T Y I

8581 - TTGTCAATCCATGATGGITACACAAATGAAATCATTGGTTACAARAGCCATTCAGGATGGT - 8640
-L 8§ I HDGYTNUETITIGYZ KA ATIOQDSG
- ¢ g s MMV TQMIKSLVTKPFRMYV
- V N P ¥ WL HEK * NUHWIUIL QS H S G WC

8641 - GTCACTCGTGACATCATTTCTACTGATGATTGTTTTGCRAAATARACATGCTGGTTTTGAC - 8700
-v TR D I I S T DDTGCTFANI KU HA ATGTF D
- §$ L VTS FLLMIUVLQQIDNMLUVTILT
- H § * HH F Y * * L F CK* T CWZF * R

8701 - GCATGGTTTAGCCAGCGTGGTGGTTCATACAARRATGACAAAAGCTGCCCTGTAGTAGCT - 8760
-A W FS QRGG S Y KNDIE KSCUPV VA
- H G L A SVVV HTI XMTI KA AATL* * L
- M VvV * P AWWU FTIQQK* Q KL P C S 5 C

8761 - GCTATCATTACAAGAGAGATTGGITTCATAGTGCCTGGCTTACCGGGTACTGTGCTGAGA - 8820
-A I I T R EI G F I VP GL P GTV L R
- L S L QERLV S *CLAYRUVLC *E
- Yy HY KR DWU FHSAWULTSGYCAZE S

8821 - GCRATCAATGGTGACTTCTTGCATTTTCTACCTCGTGTTTTTAGTGCTGTTGGCAACATT - 8880
-A I NG D PF L HFL PRV F S AV G NI
- ¢ S MV TS CTIUV FYJLVFLVILULATTF
- N Q W * L L AF S§ TS CVF *CCWOQHL

8881 - TGCTACACACCTTCCAAACTCATTGAGTATAGTGATTTTGCTACCTCTGCTTGCGTTCTT - 8940
-C Y T ?PS KUL I E Y SDFAT S A CV L
- ATHUL PNS L SI VI L L P L L A F L
- L HTVFQTH *V * *+ F CYL CULUE R S C

8941 - GCTGCTGAGTGTACAATTTTTAAGGATGCTATGGGCAAACCTGTGCCATATTGTTATGAC - 8000
-A A ECTTI F KD AMG K PV P Y CYD
- L L $VvVQFLRMILWANILTZCHTIUVMT
- Cc * VYNV F* G CYGOQTOCATITULTL * H

9001 - ACTAATTTGCTAGAGGGTTCTATTTCTTATAGTGAGCTTCGTCCAGACACTCGTTATGTIG - 9060
-T N L L E G S I $ Y S EULURZPEDTRYV
- L 1 C¢C*RVUL FLTI VS FVQTILVMHC
- * P ARGPF Y FL** A S S RUH S L CA

8061 - CTTATGGATGGTTCCATCATACAGTTTCCTAACACTTACCTGGAGGGTTCTGTTAGAGTA - 9120
-L M DG S I I QF PUNTYTULETGT SV RV
- L WwWMVY PSY S FLTZILTWI RV L L E *
- Y G W FHHTV S *HL P GG F C * 8§ 8

9121 - GTAACAACTTTTGATGCTGAGTACTGTAGACATGGTACATGCGRAAGGTCAGAAGTAGGT - 9180
-v T T FDAZEY CRHBGTCEIRSE VG
- *Q L LML STV DMVHAIZ KGU QI K * V
- N NF **C* VL * TWYMURI KV R S R Y

9181 - ATTTGCCTATCTACCAGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCA - 9240
-1 ¢ L 8 TSGR WUV L NNJIEWUHYRATUL S
- FAYULZPVV DG FULTIMSTITTETLYQ
- L P I Y QW ™*MGS * * * A L Q S S I R
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9241 - GGAGTTTTCTGTGGTGTTGATGCGATGAATCTCATAGCTAACATCTTTACTCCTCTTGTG - 9300
-GV FCGVDAMSNILTIANTITFTZPTILYV
- EF S VVULMZ® RZ*TIS™*LTSTILTULTILTILC
- §$ FLWC®>CDESU HS®* HUL VY S S C A2

9301 - CAACCTGTGGGTGCTTTAGATGTGTCTGCTTCAGTAGTGGCTGGTGGTATTATTGCCATA - 9360
-Q PV G6GALUDVYVSASVYVVAGGTITIATI
- N L WUVL*MOCTLLOQS*WILVVILTZLTPY
- T CGCFRCUVCFSSGWWY Y CHI

9361 - TTGGTGACTTGTGCTGCCTACTACTTTATGARATTCAGACCTGTTTTTGGTGAGTACAAC - 9420
-L VT CAAY Y FMUEKTFURZ RUVTFGTE Y N
- W * L VLZPTTUL®*WNSZSDVT ETLVSTT
- 6DLCCULILUILYZ ETIOGQTT CT EF®W®W*V QP

9421 - CATGTTGTTGCTGCTAATGCACTTTTGTTTITGATGTCTTTCACTATACTCTGTCTGGTA ~ 9480
- VVAANALTLTFTLMSE FETTITLTECTL YV
- ML L L L MHPFCT F®*OCLSTILVY SV WY
- ¢cccCccCc*CTFVEFEDV FHYTTULSGT

9481 - CCAGCTTACAGCTTTCTGCCGGGAGTCTACTCAGTCTTTTACTTGTACTTGACATTCTAT - 9540
-P A Y S FLPGVYYSVF FYTLTYTLTFY
- QL T AFTC CRETSTS®EQSFTCT* H S I
- $LQL $AG SULULSUILULILVULDTITLTF

9541 - TTCACCAATGATGTTTCATTCTTGGCTCACCTTCAATGGTTTGCCATGTTTTCTCCTATT - 9600
-F T N DV S FLAUHTLTOQWT FA AMTEFSUPI
- $PMMTFHSWILTT FNGTILZ PTC CT FTILL L
- HQ *CFILGTSZPSMVCHVYFSYSC

9601 - GTGCCTTTTTGGATAACAGCAATCTATGTATTCTGTATTTCTCTGAAGCACTGCCATTGG - 9660
-v P FWITA ATILIJYU VT FT CIISLKTUHTCHTW
- ¢ L F G * Q Q 8§ MY SV FIL * §TATIG
- A F LDVNJSUNTILOCTITULYT FSEATLTZPTILYV

9661 - TTCTTTAACAACTATCTTAGGAARAGAGTCATGTTTAATGGAGTTACATTTAGTACCTTC - 9720
-F F N NY LRIEKU RVYVMTFNT GV VTT FSTTF
- S L TTTIULGI XKZ ESC CLMETLUHTILV P S
- L * QL S * E K S HV * WS Y I * Y L R

9721 - GAGGAGGCTGCTTTGTGTACCTTTTTGCTCAACAAGGARATGTACCTAAAATTGCGTAGC ~ 9780
-EEAALCTT FTILTLNIEKTEMMYTILTZ KTILR S
- RRLLCV?PFOCSTTZ RIKTCT®*NTCV A
- 6 G CF VYLV FAGO QO QG GNVUZPZEKTIA A™*R

9781 - GAGACACTGTTGCCACTTACACAGTATAACAGGTATCTTGCTCTATATAACAAGTACAAG - 9840
-E T L L P L T Q Y NUR Y LATLTYNTE KY K
- RHCCHTLUHESTITOGTITILTULVYTITS ST S
- DTV ATTZYTUV * Q VS CS I * QQVQyV

9841 - TATTTCAGTGGAGCCTTAGATACTACCAGCTATCGTGAARGCAGCTTGCTGCCACTTAGCA - 9900
-Y F $ 6GALDTT S YU RTES BAA ATCTCHTLA
- I $ VE&P®*TITILOPATIVI KT QTILH EaEAT * Q
- F QW SULZRYYOQULS™* S SLULPTUL S K

9901 - AAGGCTCTAAATGACTTTAGCAACTCAGGTGCTGATGTTCTCTACCAACCACCACAGACA - 9960
-K AL NDT FSNSGADU VL Y QPOUPOQT
- R L *MTULATUGQUVTULMTFSTNUHUHETE RH
- 68 K *L * QL RCT™*OCSULUPTTTTD]I

9961 ~ TCAATCACTTCTGCTGTTCTGCAGAGTGGTTTTAGGAARATGGCATTCCCGTCAGGCARA — 10020
-$ I T S AV LOQSGT FU RIEKMATFUZPS G K
- QS L LLFCRVYVUILGZE KTWUHTSTZ RZOQAK
- N H FCCSBAEUWTEF®*ENGTTZ®PUVUROQ S

10021 - GTTGAAGGGTGCATGGTACRAGTAACCTGTGGAACTACAACTCTTAATGGATTGTGGTTG - 10080
-VEGCMVYVQVTOCGTTTTULUNGTILTWL
- L K G A WYZEK®* PV ETLTG QTLTLMMDTECG W
- * RV HGTSNTILWNYNS* WIVUVG
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10081 - GATGACACAGTATACTGTCCAAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCT 10140
-DDTVY CZPRUHVICTA AET DWMILNFP
- M T QY TV QDMSFAOQOQOE KTTC CTLTITL
- *H S I L $ K T CH L H S R R HA * 8§ *

10141 - AACTATGRAGATCTGCTCATTCGCAAATCCAACCATAGCTTTCTTGTTCAGGCTGGCAAT - 10200
-N Y E DL LI RIKJSNWUHSFTULUVQAGN
- T™™ K I C 8§ FANUPTTIATFILU FRILAWM
- L-* R S AH S QI QP * L S CS GWQC

10201 - GTTCAACTTCGTGTTATTGGCCATTCTATGCARAATTGTCTGCTTAGGCTTAAAGTTGAT - 10260
-V QL RV I GH S MEEDNCLTULRTILIKUVD
- F N FVLLATIULTCIKTIUWVT CILSGILZ KTLTI
- s T $ C Y WP F Y AKULSA®*A * § * ¥

10261 - ACTTCTAACCCTAAGACACCCAAGTATAAATTTGTCCGTATCCAACCTGGTCAARCATTT - 10320
-T 8 N P K TP K Y K F VRTIQZPGOQTF
- L L TLRUHKEPSINIUILSUVSUNILUVKHTF
- F »p * DTQV * I C?PJYU®PTWZSNTITF

10321 - TCAGTTCTAGCATGCTACAATGGTTCACCATCTGGTGTTTATCAGTGTGCCATGAGACCT - 10380
-8 VL ACYDNGSU?PS GV Y QCAMTZ RE
- 9 F * HATWMUV HHTLVY F I S VP * DL
- $ $ S ML 9 W FTTIWTCTULSV CHE T *

10381 - AATCATACCATTAAAGGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATT - 10440
-N HTI K GS FULNGSCGS V G F NI
- I I PL KV L SLMDHAHVV VL VL TL
- S YH * RF FP * WIMW®*XCWZ EF * H *

10441 - GATTATGATTGCGTGTCTTTCTGCTATATGCATCATATGGAGCTTCCAACAGGAGTACAC - 10500
-bDY DCVSFCYMHHEMETLU®PTGV H
- I M I A CUL S ATITCTITIWSFQQE YT
- L *#* LRV FL L YA S Y GAZSNIZ RSTR R

10501 - GCTGGTACTGACTTAGAAGGTAAATTCTATGGTCCATTTGTTGACAGACARRCTGCACAG - 10560
-A G T DULEGZ K F Y GPFV DIRQTAQ
- L vLT* KVNSMUV HULULTUDIKTILHR
- Wy * L RR* I UL WS IOC®*QTNZ CTG

10561 - GCTGCAGGTACAGACACAACCATAACATTAAATGTTTTGGCATGGCTGTATGCTGCTGTT - 10620
-A A G TDTTTITILNVILAWTLYAA AWV
- L Qg Vg TQ&®PpPp*H*MPFPWHGCMILILL
- C R Y RHNUHNTII KT CU FPFGMAUYCOCTCY

10621 - ATCAATGGTGATAGGTGGTTTCTTAATAGATTCACCACTACTTTGAATGACTTTAACCTT - 10680
-I N G D RWUPFILNURZEFTTTILNDUFNIL
- $s mMvVIGGPFULIDSP?PLL *MTILTL
- ¢ w  * v v s * + I HH Y FE * L * P C

10681 - GTGGCAATGAAGTACAACTATGAACCTTTGACACARGATCATGTTGACATATTGGGACCT - 10740
-V A MK Y NY EPLTQDHVYVY DTITULGP
- wWQ*SsSTTMWNUL®*WUHI KTIMMILTYWDL
- G NEV QL *TFDTWIRSC* HIGT S

10741 - CTTTCTGCTCAAACAGGAATTGCCGTCTTAGATATGTGTGCTGCTTTGARAGAGCTGCTG ~ 10800
-L §$ A QT GIAVLDMTCAALIKTETLTL
- F L LK@ EL?PS *I CVULIL™* KZSCC
- F C S NIRWDNU CRILRYV CCFERA AANA

10801 - CAGAATGGTATGAATGGTCGTACTATCCTTGGTAGCACTATTTTAGAAGATGAGTTTACA - 10860
-0 N GMWNGRTTIULGSTTIULUEUDTETFT
- RMV *MVVL SLVATLT F®*KMSLH
- E WY EWS Y Y P W * HY F RR* V YT

10861 - CCATTTGATGTTGTTAGACARTGCTCTGGTGTTACCTTCCRAGGTAAGTTCAAGARAATT - 10920
-P F DVVROQCS GV TVFQGIKF K K I
- H L ML LDWNNALUVIL P S K VS S R KL
- 1 *CcCC * T ML WCYULZPUR™*V Q ENZC
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10921

10981

11041

11101

11161

11221

11281

11341

11401

11461

11521

11581

11641

11701

GTTAAGGGCACTCATCATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTT
vV K G T HHWMULULTF LTS L L I L V
L RALITI GCUF * L S * HH Y * F L F
* G H $ S L DAVFNU FULODTITTIUDSC S
CAAAGTACACAGTGGTCACTGTTTTTCTTTGTTTACGAGRATGCTTTCTTGCCATTTACT
0 S T QW SUL FFFV Y ENAVFPULUPFEFT
K VH $ G H ¢CF S$ L FTIRMTILSCHULL
K Yy T VvV TV FLCULURETCTFTLA ATIYS
CTTGGTATTATGGCAATTGCTGCATGTGCTATGCTGCTTGTTAAGCATAARGCACGCATTC
L 6 I M AI AACAMULULVYKHZ KHATF
L v L w ¢ L L HV L CCULULS I s T H S
WYYy G N C CMCYAAC*A *A RTIL
TTGTGCTTGTTTCTGTTACCTTCTCTTGCARCAGTTGCTTACTTTAATATGGTCTACATG
L ¢CLFLLPSLATVAYFNMVY M
c A CPFCYLL L QOQULLTULTIMWSTZC
vV L v § vT £r S ¢CNJSCULTUL * Y G L HA
CCTGCTAGCTGGGTGATGCGTATCATGACATGGCTTGAATTGGCTGACACTAGCTTGTCT
P A S WV M®RIMTWILETLH ATDTSTIL S
L L A G * CV S§S *H GL NWIL TUL AT CL
c * L 6 DAY HDMAM*XTISG™*H * L VW
GGTTATAGGCTTAAGGATTGTGTTATGTATGCTTCAGCTTTAGTTTTGCTTATTCTCATG
G Y R L K bDCVMYASATLUVILILITILM
v I 6L RI VL CMULOQL * F CULF S8 *
L * A * G L C YV CVFSF S F AY S HD
ACAGCTCGCACTGITTATGATGATGCTGCTAGACGTGTTTGGACACTGATGAATGTCATT
T A RTV Y DDA ARARIRUYVWTILMUDINUVI
Q LAL FMMMULILDVFGH* *M S L
s s »wc¢c&LT**CcC>*T CULUDTDUECHY
ACACTTGTTTACAARAGTCTACTATGGTAATGCTTTAGATCAAGCTATTTCCATGTGGGCC
T L V Y KV Y Y G NAULDOQA ATI S MMWA
H L £ T K S TMVMIL* I KILFUPICSGP
T ¢CL Q $L L W * CUVFURS S8 Y F HV G L
TTAGTTATTTCTGTAACCTCTAACTATTCTGGTGTCGTTACGACTATCATGTTTTTAGCT
L v I s v T SDNY S GV VTTTIMTETLRA
* L F L * 9P L T I ULV S$LURILSCTF * L
s Y F CNIL* L F WCURYDYHV F § *
AGAGCTATAGTGTTTGTGTGTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACC
R A I VFV CVEY Y PULULTFTITSGNT
EL * ¢CL CV UL S5 I THTZ CYU LULULATP
s yYysvc¢cv Cc*vVv L P I VI Y Y W QO HL
TTACAGTGTATCATGCTTGTTTATTGTTTCTTAGGCTATTGTTGCTGCTGCTACTTTGGC
L g ¢ I ML VYCZ FULSGYTCTCTZCTZCYTFG
Yy s vs cLFI VS * A I VA AATTILA
T VvyYHACLULTFULURULLULULULUL UL WP
CTTTTCTGTTTACTCAARCCGTTACTTCAGGCTTACTCTTGGTGTTTATGACTACTTGGTC
L FCL L NURYFRULTTULGV Y DJYULV
F S vys? TvVvVT TSGLULULV FMTTWS
F L F T 9 P L L QAY SWOCUL *L L G L
TCTRCACAAGARATTTAGGTATATGAACTCCCAGGGGCTTTTGCCTCCTAAGAGTAGTATT
S T Q EFRYMNSOQGTILULUPUPIZKS S I
L H KNLGTIO®*TU?PIRGV FCULUILRV VL
Y T R I * Vv Y E L P G A F A S * E * Y *
GATGCTTTCAAGCTTAACATTAAGTTGTTGGGTATTGGAGGTAAACCATGTATCAAGGTT
DAFKULWNII KU LILSGTIGS G K?PTCTIKV
M L §$ S L TULSCWVULEVNUHV S RL
C F QA * H *V VvV GY WR®*TMYQQGC
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11761 - GCTACTGTACAGTCTAAAATGTCTGACGTARAGTGCACATCTGTGGTACTGCTCTCGGTT - 11820
A T VY QS KM S DV KT CTSVVLULS UV
- L LY S L KCULT* S AUHTUILW®WYTCSURTF
Y ¢ T V * NV * R KJVUHTIOCGTA ATL G S§
11821 - CTTCAACAACTTAGAGTAGAGTCATCTTCTAAATTGTGGGCACAATGTGTACAACTCCAC - 11880
-L Q Q L RV E S S S KL WAOQTCUV QL H
- F NNJL E * S HL L NGCGHI NV YNS ST
- s T T * S RV ITF*1I1VGTMTCTTUPOQ
11881 - AATGATATTCTTCTTGCARAAGACACAACTGAAGCTTTCGAGAAGATGGTTTCTCTTTTG - 11940
-N D I L L A KDTTTE EA AT FEI KMV S UL L
- M I F FLOQKTOQULIXULSRI RMWTF FTLTFTC
- % Y §$ § C X R HN™* S FREUDTGTF S F V
11941 - TCTGTTTTGCTATCCATGCAGGGTGCTGTAGACATTAATAGGTTGTGCGAGGARATGCTC - 12000
- VvV L L S M QGAVDTINR RTILTECECETEWMTL
- L FCY&PCI RV VTIL®*TULIGCATR RTEKTCS
- CTFAIHAGTCTCI RHE®™* *V VRGNRA AR
12001 - GATAACCGTGCTACTCTTCAGGCTATTGCTTCAGAATTTAGTTCTTTACCATCATATGCC - 12060
-pD NRATTULOQOATIASTETFS S L P S Y A
- I TV L L FRTULTUILTUILUOQNTULUVUL VY HHMEP
- * p C Y SSGYCFURTIO®* T FTFTTITITCR
12061 - GCTTATGCCACTGCCCAGGAGGCCTATGAGCAGGCTGTAGCTAATGGTGATTCTGAAGTC - 12120
-A Y A TAOQOTZEA BATYTETZ QA AV VA ANSGTDSEV
- L M P L PRRPMSGSURIL * L MV I L K S
- L CHCPGGL®™*AGTCS * W *TF * 358 R
12121 - GTTCTCAAAAAGTTAAAGAAATCTTTGAATGTGGCTARATCTGAGTTTGACCGTGATGCT - 12180
-V L K KL K K S L NV AZ KSTETFTDTR RTDA
- F S K S * R N L *MWILDNTILSTILTUVMIL
- S 0 KV KZETIFET CG®™*TI * V * P * C C
12181 - GCCATGCAACGCAAGTTGGAARAGATGGCAGATCAGGCTATGACCCARATGTACAAACAG - 12240
-A M QR KL EE KMABADTG QA AMTQMZY K Q
- P C N A S W IKXKRWOTI®RTIL™* P X CTNR
- B AT OQV G KDG RS GYDUZPINUVOQTSG
12241 - GCAAGATCTGAGGACAAGAGGGCAARAAGTAACTAGTGCTATGCAAACARTGCTCTTCACT - 12300
-A R S EDI KU RA AZIKUVTSAMOTMMTLTFT
- 0 DL RTU RGO QI K * L VLT CI KTZ QT CS S5 L
- XK I * 6 Q E G K S N * C Y & NN ATULH Y
12301 - ATGCTTAGGAAGCTTGATAATGATGCACTTAACAACATTATCAACAATGCGCGTGATGGT - 12360
-M 1L R KL DUNDATULNUNTITINNUG BT RTDG
- ¢L G $LIMMUBHELTTTILSTMMRUVYV MUV
- A * EA * *x * C T * 0 H Y Q Q CA * W L
12361 - TGTGTTCCACTCAARCATCATACCATTGACTACAGCAGCCARACTCATGGTTGTTGTCCCT - 12420
-cC vV PLNTIIUPULTTA AA®BIEKTLMVV VP
- VF H ST S Y H * L QQPINSWIULIL S5 L
- ¢ $ T OHUHTIDY S S QTHUHGT CTCUP *
12421 - GATTATGGTACCTACAAGAACACTTGTGATGGTAACACCTTTACATATGCATCTGCACTC - 12480
-DY G T Y KNTU CDGNT P FTYASATL
- I MV P T RTULVMVTPTILUHMUHETLH S
- L WY LQEHTULO™*W* HULYTIOCTITCTTL
12481 - TGGGAAATCCAGCAAGTTGTTGATGCGGATAGCAAGATTGTTCAACTTAGTGAAATTAAC ~ 12540
-W E I Q Q VVDADPSZE KTIVOQTLSETIN
- 6 K $ S KL LMUPRTIARTLTEFNILUVIE KTLT
- G N P ASC *CG * Q DCST * * N * H
12541 - ATGGACAATTCACCAAATTTGGCTTGGCCTCTTATTGTTACAGCTCTAAGAGCCAACTCA - 12600
-M DN S PNUVLAWTZPTLTIUVTA ATLT RANS
- W T I HQ I WILGULULILULOQQL *EU&PTQ
- 6 Q FTKT FGLAS YT CY S S K S QUL S
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GCTGTTAAACTACAGAATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCG 12660
AV KL Q N N EVL S PV ALIROQOMSCA
- L L NYRTIMMNM®*UVQ*HY DI RTUCU?PVR
- c *TTZE®* * TES S$STTTDUVLCG
12661 - GCTGGTACCACACAAACAGCTTGTACTGATGACAATGCACTTGCCTACTATRACRATTCG - 12720
-A G TTOQTACTDI DN NA ATILA AY Y NN S
- L VvV PHKQLVILMTITMUHLU®PTTITTIR
- W YHTWNSILY * *QCTJ CULTUL™* Q F E
12721 - AAGGGAGGTAGGTTTGTGCTGGCATTACTATCAGACCACCARGATCTCAAATGGGCTAGA - 12780
-K 6 6 R F VL AILULJSUDHZO QQUDTULIZ KWAR
- REV GGLCWHY Y QTTI KTISNGTULD
- G R * VCAGI TIRU®PZPURSOQOMG™*I
12781 - TTCCCTAAGAGTGATGGTACAGGTACAATTTACACAGAACTGGRACCACCTTGTAGGTTT - 12840
-F P K S DGTSGTTI Y TUETVLEPUPCRF
- S L RV MV QV QFTQQNWNWUHTLUV G L
- p *» E * W Y R Y NTILHRTSGTTT L * V C
12841 - GTTACAGACACACCAAAAGGGCCTAAAGTGAAATACTTGTACTTCATCAARAGGCTTAAARC - 12900
-v T DTZPKGP KV K Y LY FIKGTILN
- L T HQ KGGL K *NTTZ CT S S KA *T
- Y R HT KRA * S E I LV LHOQURTILIZKDQ
12901 - AACCTAAATAGAGGTATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGGCTGGA - 12960
-N L NRGMVL G SLAATUVRULOQASG
- T ** I EV W CW AV * L L QY V F RL E
- P K *RY GA GOQVF S CY ST S S G WK
12961 - AATGCTACAGAAGTACCTGCCAATTCAACTGTGCTTTCCTTCTGTGCTTTTGCAGTAGAC - 13020
-N A T EV P ANSTVL S F CAUFAUVD
- ML Q KY&1®T?PIOQULTCU FU®PSVLILZQ™*T
- Cc YRSTCOGQU FWNCAVFULULTCUFTCS R FP
13021 - CCTGCTAAAGCATATAAGGATTACCTAGCARGTGGAGGACAACCAATCACCAACTGTGTG - 13080
-P A K A Y KDY L A S GG QP I TNTCYV
- L L X HIU&RTIT* QVET DI NZGQS?PTV *
- c * $ 11 * GG L P S KWURTTNU HOQULCE
13081 - AAGATGTTGTGTACACACACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAAC - 13140
-KMLCTHTSGTGQ®ATITV T P E AN
- R CCVHTULVQDUROQULUL * HQKTLT
- D VVYTUHWYURT TS GWNJYU CNTR S * H
13141 - ATGGACCAAGAGTCCTTTGGTIGGTGCTTCATGTTGTCTGTATTGTAGATGCCACATTGAC - 13200
-M D QE S F G GA S CCULY CRZ CHTITD
- W T K $ P L V VL HVY V CTI VDA ATIULT
- G PRVL WWC/FMUL S VL *MPH * P
13201 - CATCCAAATCCTAAAGGATTCTGTGACTTGAAAGGTAAGTACGTCCAAATACCTACCACT - 13260
-H P NP K GVF CTDUL KGI XK Y V QI PTT
- I ¢TI L KDSUVT* KUV ST S K YL P L
- s K s * R I L *L E R * VR PNTY HL
13261 - TGTGCTAATGACCCAGIGGGTTTTACACTTAGAAACACAGTCTGTACCGTCTGCGGAATG - 13320
-C A NDU?PVGFTUILRNTUVCTV CG M
- VL M T QW VL HL E T Q S VP S A E C
- c *»* p 8§ G F Y T * K H S L Y R L R NV
13321 - TGGAAAGGTTATGGCTGTAGTTGTGACCAACTCCGCGARACCCTTGATGCAGTCTGCGGAT - 13380
-WKGY GCSsS CDOQULUEBREUPILMQOQ@SATD
- GK VMAVYV YV TNSANUZP*CS L R M
- ERLWUL * L * P TP RTULDA AV C G C
13381 - GCATCAACGTTTTTAARACGGGTTTGCGGTGTAAGTGCAGCCCGTCTTACACCGTGCGGCA - 13440
-A S T FUL NG FAV * V Q PV L HRAA
- HQ R F * T GUL RCIKZCSU?PS Y TV R H
- I N VF KRV CGV SAAIRIULTUEPCGT
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13441

13501

13561

13621

13681

13741

13801

13861

13921

13981

14041

14101

14161

14221

CAGGCACTAGTACTGATGTCGTCTACAGGGCTTTTGATATTTACAACGARARAAGTGCTG
Q AL VL MS ST GLILTIFTTIZXKIE K VL
R H * Y * CRUL QG F * YL QURIXKXIKTCW
G T S§TDVV Y RATFDTIZYNEIZ KSAG
GTTTTGCAAAGTTCCTAAAAACTARTTGCTGTCGCTTCCAGGAGAAGGATGAGGAAGGCA
vV lL Q@S Ss$ * KL I AVASI RIRIRMMRIE KA
F C KV P KN * L L SLPGEG™* G R Q
F A KVFULEKTWUNTZCTCRTEFEOQEIZ KUDTEE G N
ATTTATTAGACTCTTACTTTGTAGT TAAGAGGCATACTATGTCTAACTACCAACATGAAG
1 y*TULTUL*LRGIULOCULTTUNMK
F I R L LLCS * EAY YV * L P T * R
L L DS Y FV VKR RUHTMZSNYQQHE E
AGACTATTTATAACTTGGTTAARAGATTGTCCAGCGGTTGCTGTCCATGACTTTTTCAAGT
R L F I TWULZ K I V QRULUL S MTTF S 8§
by L * L G* R L S S8 GCZCU©P®™*ULF QWV
T I Yy N L VvV K D CU?PA AV AV HE DV FF K F
TTAGAGTAGATGGTGACATGGTACCACATATATCACGTCAGCGTCTAACTAAATACACAA
L E *MVTWYUHTIVYHVYV S V> L NTDQ
* §$ R W * HdH G T TY I T S A S N * I HN
R vV DG DMV P HI SRQRILTIKYTM
TGGCTGATTTAGTCTATGCTCTACGTCATTTTGATGAGGGTAATTGTGATACATTARAAAG
w L I *s ML YV I L MU RV I VI H *K
G * F$8 L CSTSF™**6 *L * Y I KR
A DLV YAULRUHTFDEGNTCDTTUL KB
AARTACTCGTCACATACAATTGCTGTGATGATGATTATTTCAATARGAAGGATTGGTATG
K Yy $s s #T1IlI&AVMMITIUSTIIURRIGWM
N T RHI QL L * * * L F Q * E G L V *
I L v TYNU CCDUDUDYFNU KU KTUDWYD
ACTTCGTAGAGAATCCTGACATCTTACGCGTATATGCTAACTTAGGTGAGCGTGTACGCT
T s * R I L T S Y AY MULT* V S V Y A
L RRES * H L TURTITC®*ULUR™*AT CTP
F VvV ENP DI L RV Y ANILGERV R Q
AATCATTATTARAGACTGTACAATTCTGCGATGCTATGCGTGATGCAGGCATTGTAGGCG
N H Y * RL YDNSAMIULTCVMQATL* A
I I I Kb ¢TI UL RCVYAS*CRHTZCR RR
s L LK TVQVFCD AMUZBRDAGTIUVGV
TACTGACATTAGATAATCAGGATCTTAATGGGAACTGGTACGATTTCGGTGATTTCGTAC
Yy *» # * I I R I L M GT GG TI S VI S Y
T DI R*SGS *WEULVRTFR™*FRT
L T L DNQDULNGDNW Y DF GDF V Q
BAGTAGCACCAGGCTGCGGAGTTCCTATTGTGGATTCATATTACTCATTGCTGATGCCCA
K * H Q AAEFLL WTIHTITHTC®*CP
$ s T RLURS S Y CGVF I L L I A DAIH
vV APGCGUV PTI VDS Y Y SL LI M PI
TCCTCACTTTGACTAGGGCATTGGCTGCTGAGTCCCATATGGATGCTGATCTCGCARAAC
s s L *L GHWIULUL S P I WMILTIS QN
p H FD*GTI GC*V P Y G C* S RIKT
L T LT RALA AAESHMDADTLAIZKP
CACTTATTAAGTGGGATTTGCTGARATATGATTTTACGGAAGAGAGACTTTGTCTCTTCG
H L L S G I ¢ * NM I L RKIRDUFV S S
T ¥ * VG F A ETI * FY GRETTULS L R
L I K WDUJLTUL K Y DVFTEZ EI RTILTCTULFD
ACCGTTATTTTARATATTGGGACCAGACATACCATCCCAATTGTATTAACTGTTTGGATG
T vIiLNTIGT RMHTTIWU®PI VL T VWM
pL F* I LGP DIUPS QLY * L F G *
R Y F K ¥ WD Q T Y H PN CTINTCTULDTD
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ATAGGTGTATCCITCATTGTGCAAACTTTAATGTGTTATTTTCTACTGTGTTTCCACCTA 14340
-1 GV $ F I Vg TTILMTCYUZFUL UL CUF HL
* v YPSL CKUL*CVIFYCVSTZY¥
R ¢C I L HCANZFUNUVLUFSTUVZEF P PT
14341 - CAAGTTTTGGACCACTAGTAAGAARAATATTTGTAGATGGTGTTCCTTITGTTGTTTCAA - 14400
-9 VL DH * * EKY L *MVF L UL L F Q
- K FWTTS SKKWNIT CIRMWOCSFCTCTFN
- S ¥F G P L VURI KTIV FUVDGV P F VYV ST
14401 - CTGGATACCATTTTCGTGAGTTAGGAGTCGTACATAATCAGGATGTAAACTTACATAGCT - 14460
-L bTI FVsS$S *E S Y I I RM™* T XY I A
- W I PF S *VRSRT®*S GGCI KILT * L
- G Y HFREULGV V HNUODUVNILIHS S
14461 - CGCGTCTCAGTTTCAAGGAACTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTT - 14520
-R VS VS RNPF*CMULULIOQILICMOL
- A S Q FQ GTUFSVCC*S S Y AC S F
- R L 5SS F K EL L VY aADUPAMUHAA BAS
14521 - CTGGCAATTTATTGCTAGATAAACGCACTACATGCTTTTCAGTAGCTGCACTAACAARCA - 14580
-L A I Y C* I N AL HATFOQ™* L H™* QT
- WQ F I A R*THY MULUF S S CTNK Q
- G N L L LD KU RTTU CU FS V A ALTNN
14581 - ATGTTGCTTTTCAAACTGTCAAACCCGGTAATTTTAATAAAGACTTTTATGACTTTGCTG - 14640
-M L L F KL s NU&PVIULIIKTT FWMTULL
- ¢ C¢CF S5 NCQT R®*F * * RL L * L CC
- vV A F 0 T V X P GNTFNI KUDTFYDTFAV
14641 - TGTCTAAAGGTTTCTTTAAGGAAGGAAGTTCTGTTGAACTAAARCACTTCTTCTTTGCTC - 14700
-¢C L XV $ L RKEWVILULDN®*NTS S L L
- V* R F¥FL * GREKUPFC®*TI KTIULILILCS
- S K G F ¥F KEGS S VEULI KHTFFF A Q
14701 - AGGATGGCAACGCTGCTATCAGTGATTATGACTATTATCGTTATAATCTGCCAACARATGT ~ 14760
-R M ATULL SVIMTTIIUVITIOCOQGQZQC
- G WQRCYOQ*ZL*L UL SUL * S A NNV
- b G NAATI SDYDY Y R Y NTLUZPTWMZC
14761 - GTGATATCAGACAACTCCTATTCGTAGTTGAAGTTGTTGATARATACTTTGATTGTTACG - 14820
-vI1 s DbDNSY S *L KL L I NTULIVT
- *Yy g T °T©®PIU RS *S C* * I L * L L R
- b I R QL L F VVEV VDI KYU FDT CYD
14821 - ATGGTGGCTGTATTAATGCCAACCAAGTAATCGTTAACAATCTGGATAAATCAGCTGGTT - 14880
-M VAVLMPTK* S L TTIWINZGQILUV
- WwWwWU&LY*COQU&PSNUR®™*QS G * I § WF
- G 6 I NANOQVIVNNUNILDIKSASGTEF
14881 - TCCCATTTAATAAATGGGGTAAGGCTAGACTTTATTATGACTCAATGAGTTATGAGGATC - 14940
- HL I NGV RULDU&PFPIMTO®* VMR RI
- p I ** M G * G * T L L * L N E L * G §
- P F N KW GG K =aRUL Y Y DS M S Y E D O
14941 - AAGATGCACTTTTCGCGTATACTAAGCGTAATGTCATCCCTACTATAACTCAAATGAATC - 15000
-k M4 F S RILSVMS SL L * L K * I
- R CT F RV Y * A +# CHPY Y N S N E S
- DAL FAY T K RNV IPTTITOQMNIL
15001 - TTAAGTATGCCATTAGTGCAAAGAATAGAGCTCGCACCGTAGCTGGTGTCTCTATCTGTA - 15060
-L s M P LV QURTIETLAU®P®*L V S L 5§V
- *vV CH ** CKE * S S HR S WCUL Y L *
- K Y ATI S AI KWINIRARTUVAGUV S I C S
15061 - GTACTATGACARATAGACAGTTTCATCAGARATTATTGAAGTCAATAGCCGCCACTAGAG - 15120
-v L ¢ 1 DS F I RNY * S Q * P P L E
Yy Yy D K *TV s S E1TIT I EVN S RH * R
T M T N R Q F HQ KLUL K S I A ATRG
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GAGCTACTGTGGTAATTGGARCAARGCAAGTTTTACGGTGGCTGGCATAATATGTTARRAA - 15180
E L L W * L E QA S FTVaAGITIC* K
- §$ Y CGNM®WWDNI KQVLR®WILA* Y V KN
A T VVIGT S K FY G GWHNMTLKT
15181 - CTGTTTACAGTGATGTAGAAACTCCACACCTTATGGGTTGGGATTATCCAARATGTGACA - 15240
-L F T VM * KL HBTULWV GI I QNUVT
- ¢CL Q * CRNJSTU®PYGULGUL S KM™*¥Q
- v ¥ §$ DV ETU®PHILMGWD Y P K C DR
15241 - GAGCCATGCCTAACATGCTTAGGATAATGGCCTCTCTTGTTCTTGCTCGCARRCATAACA - 15300
-E P CLTCULG®*®WPLUL FL L ANTIT
- §$ HA * HA *DNGUL S CSC s QT * H
- A M P NMULURTIMASTILUVLARIKHNT
15301 - CTTGCTGTAACTTATCACACCGTTTCTACAGGTTAGCTAARCGAGTGTGCGCAAGTATTAA - 15360
-L AVTYHTVSTG* LTSV R K Y *
- L L, *L IT?®?FILQVS * RV CAZ S IHK
- C C N L S HRF Y RULANETCA AZQUV L S
15361 - GTGAGATGGTCATGTGTGGCGGCTCACTATATGTTAAACCAGGTGGAACATCATCCGGTG - 15420
-V R WS CVAAHYMTLNAOGQVEUHRHPV
- * DGHVW RILTIOC®*TURWWNTITIR*
- EMVMCGGS LYV KZ®PGGT S S G D
15421 - ATGCTACAACTGCTTATGCTAATAGTGTCITTAACATTTGTCRAGCTGTTACAGCCAATG - 15480
-M L 9 L L MUL I VS LTVFV KU LIULZOQUPWM
- Yy NCLC* * CUL * HL S S CY S QC
- AT TAY AN S V F NTICQA AV TANYV
15481 - TAAATGCACTTCTTTCAACTGATGGTAATAAGATAGCTGACAAGTATGTCCGCAATCTAC - 15540
-* M H F F QL MV I R*L T S M S A I Y
- K ¢ TS FN* W * * DS *» Q V C P Q 8T
- N AL L S TDGNI KTIATDI K YV RUDNIULQ
15541 - AACACAGGCTCTATGAGTGTCTCTATAGAAATAGGGATGTTGATCATGAATTCGTGGATG - 15600
-NT G S M s Vv s I g I GMUL I MNGSWM
- T AL *V 8 L * K * G C * 8§ * I R G *
- H R LY ECUL Y RNIRDVDUHEF V DE
15601 ~ AGTTTTACGCTTACCTGCGTAAACATTTCTICCATGATGATTCTTTCTGATGATGCCGTTG - 15660
-s rTUL TCVNISP* * F F L MMP L
- VL RL PA* TV FULHDUDSF * * C R C
- F Y A Y L RKHF S MMTIULS DDAV YV
15661 - TGTGCTATAACAGTAACTATGCGGCTCAAGGTTTAGTAGCTAGCATTRAGAACTTTAAGG - 15720
-cCc A I TVTMURTILKXV * * L ALIRTTILR
- vL. *Q *L CGS U RUF S S§ *H * EL * G
- C Y NS NYAAQGTLV A S I KNF KA
15721 - CAGTTCTTTATTATCAAAATAATGTGTTCATGTCTGAGGCAAAATGTTGGACTGAGACTG - 15780
-Q F F I I KIMTCJ ST CLURIOWNVYVGTULRIL
- S LL S K *CVHVY * G KMULD* D *
- vV L Y ¥ ¢ N NV FMS$SEAI KTCWTETD
15781 - ACCTTACTAAAGGACCTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGAG - 15840
-T L L K DL TNVFAUHSTOQOC * L N KE
- P Y * RTSRI L L TA YN AS * T RR
- L T K G P HEUFCS QHTMULV KQG D
15841 - ATGATTACGTGTACCTGCCTTACCCAGATCCATCAAGAATATTAGGCGCAGGCTGTTTTG - 15500
-M I T CTTCLTOQTITUHOGQEVY *A QA VL
- ** L RV PAL PRSI KN NIWIRIRIR RILIFEFTC
- by vy L PY P DUPS RTIULGASGTCTFYV
15901 - TCGATGATATTGTCAAAACAGATGGTACACTTATGATTGAAAGGTTCGTGTCACTGGCTA - 15960
- M I L § K QMV HLI * L KOG S CH W L
- R * Y C QN RWY T Y D * KV RV T G Y
- pbpI VKTDGTU LMTIEIRT FUVSLATI
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15961

16021

16081

16141

16201

16261

16321

16381

16441

16501

16561

16621

16681

16741

TTGATGCTTACCCACTTACARAAACATCCTAATCAGGAGTATGCTGATGTCTTTCACTTGT
L M L T HL 0NT1IULTIURSMTULMSTFTC
* ¢ L P TY KT S * §S§ GV C* CUL S LV
DAY ?PL T XH?PNOGQEYAUDUVFHIULY
ATTTACAATACATTAGAAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTATT
I YNTTLE S Y MMSLLATT CWTC I
F T I H * K Vv T * * A Y WP HV G H V F
L Q Y I RKULHUDETLTGHMULDMY S
CCGTAATGCTAACTAATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTA
p * ¢ * L M I T PHGTGNULS F MR L
R N A N * * * H L T V L G T * V L * G Y
vV M L T N DNTS R Y WEPEUF Y EAWM
TGTACACACCACATACAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGA
¢ T H H I Q S CURUL * VL VY CATIHR
vV H T T Y S L AGCRTCLCTIUVQZFTTD
Y T P H T VL QAV GACV L CNSQT
CTTCACTTCGTTGCGGTGCCTGTATTAGGAGACCATTCCTATGTTGCAAGTGCTGCTATG
L H F Vv aAvVePV L GDHS Y VA S AANM
F TSLRCL Y * ETTIUPMILZGQVILIL *
S LRCGACTIW RUIREPUEFILT CTCI KT CC CYTD
ACCATGTCATTTCAACATCACACARATTAGTGTTGTCTGTTAATCCCTATGTTTGCAARTG
T M §$ F QH HTNW®*CCULULTIUPMTEA AWM
P CHUPFWNTITOQOQTISUVVC*SLCULZQSC
H v I s T S$HKUL VL S VNTPYV CNA
CCCCAGGTTGTGATGTCACTGATGTGACACAACTGTATCTAGGAGGTATGAGCTATTATT
P Q VVMSLM* HNCTI * EV * A TII1
P RL * CH * CDTTV S RIRY EULTLTL
P G CDVTDVTQL YL GGMSYYC
GCAAGTCACATAAGCCTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTT
A S HI SLPLV FHY VL MV RUFPLV
Q v T *A S H*F S I MC*W S G F WF
K S H K P P I S F PLCANGZ QUVF G L
TATACAAAAACACATGTGTAGGCAGTGACAATGTCACTGACTTCAATGCGATAGCAACAT
Y T K T H v AV T M S.L T S MR * Q H
I Q K HMCZRZOQ®™* @QCH™*L QCUDSNM
Y K N T CV G S DNV T DT FNA ATIA ATC
GTGATTGGACTAATGCTGGCGATTACATACTTGCCARCACTTGTACTGAGAGACTCAAGC
v 1 66 LML ATIT TV YULU?®P?PTUL VL RDS S
* L D * CWRULUHTCOQHUL Y * E T Q A
DWTWNOAGUDYTILANTT CTERTLKL
TTTTCGCAGCAGAAACGCTCAAAGCCACTGAGGARACATTTAAGCTGTCATATGGTATTG
F S Q Q KRS K P LRI KUHEULS CHMV L
F R S R NAOQ S H * G NTI* AV IWYC
F AAETU LI KA RARATETETU?FIKILSY G I A
CCACTGTACGCGAAGTACTCTCTGACAGAGAATTGCATCTTTCATGGGAGGTTGGARAAC
P L Y A KY S LT ENZ GCGTIU FHGI RTILEN
H CTRSTUL *Q RIASVFMGSGWI KT
T v R E VL S DRETULUHULSWEV G K P
CTAGACCACCATTGAACAGAAACTATGTCTTTACTGGTTACCGTGTAACTAAAAATAGTA
L DHH*TETMSILILVTV * L K IV
* T T I EQ KL CUL Y WIUL P CN * K * *
R PP LN RWNYVFTGYI RV TI KNS K
AAGTACAGATTGGAGAGTACACCTTTGAAAAAGGTGACTATGGTGATGCTGTTGTGTACA
K ¥y R L E ST PUL K KVTMVMILILTCT
S T DWRVHIL* KR®* L W * CCCV Q
vV ¢ I G EY TV FEI KGDYGGDAV V Y R
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16801 - GAGGTACTACGACATACAAGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTG - 16860
-E VL RHT S *M LV ITULC™®* HULTUL
- RY Y DI Q@ VECW* L L CUV DI S HTC
- G T T T Y KL NV GDYF VL TTSHTV

16861 - TAATGCCACTTAGTGCACCTACTCTAGTGCCACAAGAGCACTATGTGAGAATTACTGGCT - 16920
- CH L VHLUL®*CHKSTWM™* ETUL L A
- NAT *CT Y S8 S ATI RALTCGCENY WL
- M P L S A P T UL VP QEHYVRTITGL

16921 - TGTACCCAACACTCAACATCTCAGATGAGTTTTCTAGCAATGTTGCARATTATCAAAAGG - 16980
-C T QH S T S QM S F L AMTULZOQTITII KR
- vV P NT QQHULUR* VF * Q CCIK L S K G
- Yy pPTL NI S DETFS SNV ANVYQ KV

16981 - TCGGCATGCAAAAGTACTCTACACTCCARGGACCACCTGGTACTGGTAAGAGTCATTTTG - 17040
-S A C K S TULH S KDHUL VL VRV I L
- R HA KVLYTU?PRTTWYW™* E S F C
- G M Q K'Y S TULQGUPPGTGK K S HVF A

17041 - CCATCGGACTTGCTCTCTATTACCCATCTGCTCGCATAGTGTATACGGCATGCTCTCATG - 17100
-P S DLVLSTITU HULULAMYT CTII RIHEAILM
- HRTOCSULLPICSHS VY G MUL S C
- I1 G L AL YY P S ARI VY TA AU CSHA

17101 - CAGCTGTTGATGCCCTATGTGAAAAGGCATTAAAATATTTGCCCATAGATAAATGTAGTA ~ 17160
-2 L LM PYV KU RH®*NTTCZP*INVYV
- § C*»Cc P M * KGI KTIUFAHBR* M * *
- AV DAL CEI XK ATLI KYTLPTI DK KTCS R

17161 - GRATCATACCTGCGCGTGCGCGCGTAGAGTGTTTTGATAAATTCAAAGTGAATTCAACAC - 17220
-E $ YL RV RA* S VL I NS K* I QH
- NH T CACAURI RV FEF»*» * I 0 S5 EFNT
- I I P A RARVETCFDIE KTFZ XVNSTL

17221 - TAGAACAGTATGTTTTCTGCACTGTAAATGCATTGCCAGAAACAACTGCTGACATTGTAG - 17280
-* NS M F S AL *MHCOQKQLIUL T L *
- R TV C¢CFLHCI KT CTIARNINNTC®*HC S
- E Q YV FCTVNATLU®PZETTA ATDTIVYV

17281 - TCTTTGATGABATCTCTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTC - 17340
-$ L M K $ L WwLLTIMT®* VL SMTILDF
- L **»N1LY GY * L *L ECCOQZC * T §
- F DEI S MATWNYDTU L SV VN AIRTILR

17341 - GTGCRAAACACTACGTCTATATTGGCGATCCTGCTCAATTACCAGCCCCCCGCACATTGC - 17400
-v NN TT S I L A I L L NY QP P A HC
- ¢ K TLRUL Y WU RS CS8S I TS P P HTIA
- A K H YV Y I GDPAOQLPAUPI RTIULL

17401 - TGACTAAAGGCACACTAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAARACAA - 17460
-* L K A H ** N QNI LTI QCAUDTL * K Q
- D* RHTRTW RIU F™*TF SV QTYE NN
- T K 6 T L E PEY F NSV CRILMIEKTTI

17461 - TAGGTCCAGACATGTTCCTTGGAACTTGTCGCCGTTGTCCTGCTGARATTGTTGACACTG ~- 17520
-* vV Q T ¢C $ L E L VAV VL L KL L T L
- R S RHV?PWNILSU®PULSC~* NI C* HC
- G P DM F L GTOCURIRCUPAUETI VDTV

17521 - TGAGTGCTTTAGTTTATGACAATAAGCTAAARGCACACAAGGATAAGTCAGCTCAATGCT - 17580
-* VvV L * FM T I S * KHTTIRTI S Q L N A
- ECFS L *Q ** A KST QG * VS S ML
- S AL VY DNI KU LI KA AMHI KU DI KSAOQCF

17581 - TCAAAATGTTCTACARAAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTC - 17640
-$ K ¢sT™ K VL LHEMMU EFUHELIOQS T DL
- Q NV L QRCY YT * CU F I CUNGQZOQT S
- K M F ¥ K 6 v. I T™HDUV S S ATINI RPDQQ
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17641 - AAATAGGCGTTGTAAGAGAATTTCTTACACGCAATCCTGCTTGGAGAAAAGCTGTTTTTA - 17700
-K * AL *E NF L HATITULTULGTETZ KTLTFL
- N R RCEK RIS YTOQSTCTLTET KT STCTF Y
- 1 6 VVERETFTULTH RINZPATWIRIEABAUVTEI

17701 - TCTCACCTTATAATTCACAGAACGCTGTAGCTTCAAAAATCTTAGGATTGCCTACGCAGA - 17760
-8 HL I I H#RTULO®*TULOQTZ KS*DOCTLR R
- L T L *FTEURTCS ST FI KN NTLI RTIA BATYR BAD
- s PYNSOQUNA AVASZE KTITULGTLTZPTSO QT

17761 - CTGTTGATTCATCACAGGGTTCTGAATATGACTATGTCATATTCACACAAACTACTGAAA - 17820
-L L I HHRVILUNMTMMSY S HEKTUL L K
- ¢ * F I TGP F I * L CHTIUHTNDNZY * N
- VDS S QG SEJYDYUVITFTTGQTTTET

17821 - CAGCACACTCTTGTAATGTCAACCGCTTCARTGTGGCTATCACAAGGGCAARRATTGGCA - 17880
-0 HTLVMSTA ASMMUWTLS QG Q0 KTIL A
- § TOLL * CQPLOCGTYUHTEKTGI KNWH
- A H S CNUVNZ RTENVYVATITRAEKTITGTI

17881 - TTTTGTGCATAATGTCTCATAGAGATCTTTATGACAAACTGCAATTTACAAGTCTAGARA - 17940
-F CA * CLIZETITFMTNTG CNTLGQUV * K
- F VHNUV * * RS L *QTA ATIZYTZEKSTZ RN
- L ¢TI MSDUZRDULYUDJEKTLTZ QTFTSTLEI

17941 - TACCACGTCGCAATGTGGCTACATTACAAGCAGARAATGTAACTGGACTTITTARGGACT - 18000
-Y HV AMUWTUILUHYE K QI KM®* L DT FTULRTCT
- T TS QCG Y ITSRIEKT CUNWTTF * G L
- PRRNUVATTLO QA ATENVTSGTLTFZKTDTC

18001 - GTAGTAAGATCATTACTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGTTGATA - 18060
-v VR $L L VFTIULHRUBHELIUHTSATLI
- % %+ D H Y W S S S YTGTUYTUZPOQR R * Y
- § K I I T G L HPTOQAZPTUHTILTS VDI

18061 - TAAAATTCAAGACTGAAGGATTATGTGTTGACATACCAGGCATACCAARAGGACATGACCT - 18120
-%* N S RL KD YUVULLTZYOQA AYOQRT* P
- K I 0D * R IMOC®™*HTRUHEHTIEKTGHTDL
- K F KTZEGTULOCVDTIUPOGTIU®PZ XTDMTY

18121 - ACCGTAGACTCATCTCTATGATGGGTTTCAAAATGAATTACCAAGTCAATGGTTACCCTA - 18180
-T VD S 8§ L * WV S K®*TITTIEKSMVTL
- P * T H LY DGV FOQMNETLT PSOQWTIL P *
- RR LI 'S MMGT FI KMMDNTYGOQVDNSGTYPN

18181 - ATATGTTTATCACCCGCGAAGAAGCTATTCGTCACGTTCGTGCGTGGATTGGCTTTGATG - 18240
-I ¢ L S P A K XKULTFVTTFVR RGTILATLM
- Y VY HP R RS SZYSS SRS CUVDUWIL *C
- M F I TRETEA AWTITZRUHE VYV RAWTITGTFTDYV

18241 - TAGAGGGCTGTCATGCARCTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGAT - 18300
-* R AV M QL EMTULU®W®WUV LTV YULS S * D
- R GL SCWN* RCCGY * P TSP ARTII
- E G CHATRIDAYVYGTNTLZ PTILGO QTLGTFE

18301 - TTTCTACAGGTGTTAACTTAGTAGCTGTACCGACTGGTTATGTTGACACTGAARATARCA ~ 18360
-F L Q VLT * * L Y RLVYMZLTTULIE KTIT
- F YRC* LS S CTODGWILTC C®*H * K * BH
- §$ T GV NILUVAVPTGYVDTTENINT

18361 - CAGAATTCACCAGAGTTAATGCAAAACCTCCACCAGGTGACCAGTTTAAACATCTTATAC - 18420
-0 N S PELMONTZILUHOQUVTSTLNTITLY
- R I HOQS * CEKTSTH® RT®* PV * TS YT
- E F T RVNA BAIEKZEPZPZPGTDUG QTFTZ KU HTLTITE

18421 - CACTCATGTATARAGGCTTGCCCTGGAATGTAGTGCGTATTAAGATAGTACAAATGCTCA - 18480
-H S ¢ I KACUPOGM™*OCUV LR R®*YKTC S
- T HV * RL ALETG CSA AYT™*DSTNA ADQ
- L M Y KGUL P WMNUVVRTIZE KTIUVOQOMTLS
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18481

18541

18601

18661

18721

18781

18841

18¢01

18961

19021

18081

19141

19201

19261

GTGATACACTGRAAGGATTGTCAGACAGAGTCGTGTTCGTCCTTTGGGCGCATGGCTTTG
v 1 #H *» KD CQTUESTCS S F GRMA AL
* Y T ER I VRQSURVRZPLGAWTIL *
D T L K GUL S DU RV VFVL WA AMHGF E
AGCTTACATCAATGAAGTACTTTGTCAAGATTGGACCTGAAAGAACGTGTTGTCTGTGTG
S L HQ * 8 TUL S RULDULIKEU RUVV CV
A Y I NEV L CQDWT™* KNUVL S V *
L T $ M K Y FV KIG?®PZERTT CT CTLTZCTD
ACAAACGTGCAACTTGCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCTG
T NV Q L. A F L L HQIULMUPAGTITITUL
Q T ¢CNLLVFYFIRYULOCLULEST FEFC
K R ATCU FS5TS8 S DTYACWNWUBHBS V
TGGGTTTTGACTATGTCTATAACCCATTTATGATTGATGTTCAGCAGTGGGGCTTTACGG
W v L TMS I THTU L *LMU FS S GATLR
G r *L CL * P I YDO™*¥CS AUV GUL Y G
G F DY VYNUZP FMTIDUVQQWSGT FT G
GTAACCTTCAGAGTAACCATGACCAACATTGCCAGGTACATGGAAATGCACATGTGGCTA
vV T F RV TMTNWNTIARYMEMIHEMMWL
* p S E *P * P TLFPFGTWE KT CTTC G *
N L Q S NH D QHCQVHGNAUHUV A S
GTTGTGATGCTATCATGACTAGATGTTTAGCAGTCCATGAGTGCTTTGTTAAGCGCGTTG
vV VML S *L DV * Q0 S5 M S AULUL S AL
L *C Y H D *MU FSSsSs?P *V L C* A R *
c pAI MTRCILAVUHET CUFV KRV D
ATTGGTCTGTTGAATACCCTATTATAGGAGATGAACTGAGGGTTAATTCTGCTTGCAGAA
I1 G L L N¥NTULL * EMUN®=* G UL I L L AE
L vc *TI1I PY Y RR*TUEG™®* F CUL Q K
W s VvV EY P I I GDEULRV NS ACRK
AAGTACAACACATGGTTGTGARGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATG
K ¥ NT WL * $L HCUL LI S F Q FFM
s T THGCEVCTIOATC®* * VS S 8§ 8 *
V 0 H MV YV K S AULULADI KU F&PV L H D
ACATTGGAAATCCARAGGCTATCAAGTGTGTGCCTCAGGCTGAAGTAGAATGGAAGTTCT
T L EI Q R L §$S§ V CULURILIK* NG S 8
H W K S KGYQQvVvVvcCcCASG*S R ME VL
I GNP KATIKCVPQAEUVEWIE KTFY
ACGATGCTCAGCCATGTAGTGACAAAGCTTACAAARATAGAGGAACTCTTCTATTCTTATG
T M L S H Vv Vv T KULTX K * R NS § I L M
R ¢S AM™** 0 S L QNI RGTTULUL F L C
D AQ PCSDE KA AYKTIETZETLTFY S Y A
CTACACATCACGATRAATTCACTGATGCTGTTTGTTTGTTTTGGAATTGTAACGTTGATC
L H I T INSILMUVZFV CVFGI VTILI
Yy T $ R * I H * W CV1L F VL E L * R * S
T H H b K FTDGV CULFWNZ CNV DR
GTTACCCAGCCAATGCAATTGTGTGTAGGTTTGACACAAGAGTCTTGTCARACTTGRACT
vV T Q PM QL CV GGLTQESCOQT * T
L PSS Qg CNTCV *V * H K S L V KTULEL
Yy P A NA I VCRUFDT RUVIL S NTUILNTIL
TACCAGGCTGTGATGGTGGTAGTTTGTATGTGAATAAGCATGCATTCCACACTCCAGCTT
Y Q A VMVVVCM*I SMHSTUL QL
T R L * WWwW>* F Vv CE * A C1I P H S S F
P G CD GG S L Y VNI KHAVFHRTPAF
TCGATARAAGTGCATTTACTAATTTAAAGCAATTGCCTTTCTTTTACTATTCTGATAGTC
$ I K v HL LTI *S§NICUL S FTTIULTIUV
R ~ K CTI Y *F KA IAFULTULL F * * §
D K s aAaF TNULIKOQULUPUFF Y Y S D S P
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19321 - CTTGTGAGTCTCATGGCAAACAAGTAGTGTCGGATATTGATTATGTTCCACTCAAATCTG - 19380
-L v $ LMANIK®*CURTIULTIMMTEFEFUHSNIL
- L *»v s wQTSSVG6GY *L CSTOQQTIC
- Cc ES H 6 KQVVSDIDYV?PL K S A

19381 - CTACGTGTATTACACGATGCAATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGT - 18440

-L RV L HDAI*V VLFAIDTMMAQMS

- Y VY Yy T™MOQFRWCCULOQT?PCK * V
- T ¢ I T R CWNULGGAVYVY CRUHUHANEY

19441 - ACCGACAGTACTTGGATGCATATAATATGATGATTTCTGCTGGATTTAGCCTATGGATTT - 19500
~-T p $ T WMMHTITI * * F L L DULAY G F
- P T VL GCTI *Y DDVFOCWTI* P MUDL
- R Q Y L b AY NMMTISAGT EF S L WIY

19501 - ACARACAATTTGATACTTATAACCTGTGGAATACATTTACCAGGTTACAGAGTTTAGAAA - 19560
-T N NL I L I T CGTIHULUPGY RV * K
- Q 7T I *Y L * P V E Y I Y Q V T E F R K
- K ¢ F bODTYNULUWNTUPFTIRIULQS L E N

18561 - ATGTGGCTTATAATGTTGTTAATAARAGGACACTTTGATGGACACGCCGGCGAAGCACCTG - 195620
-M W L I M L L I K DTULMUDTU?PAIKHL
- ¢ 6L *CC¢C** RTUL* WTWU RI RIRSTC
- V A Y NV VN K GHF D GHAGUE A PV

19621 - TTTCCATCATTAATAATGCTGTTTACACAAAGGTAGATGGTATTGATGTGGAGATCTTTG - 19680
-F P S L IMULT FPFTIQR™* M VL MWR S L
- FP HH * * CCLHKGIRWY * CGDTIL *
- $ I I N NAV Y T KV D OGTIDV E I F E

19681 - AAAATAARGACAACACTTCCIGTTAATGTTGCATTTGAGCTTTGGGCTARGCGTAARCATTA - 19740
-K I R Q¢ H F LI MULHUL S F GL S V TL
- K *DWNTSC™*CCTI * A LG * A * H *
- N K T TUL P V NV A F EULWA AU KU RNTIHK

19741 - ARCCAGTGCCAGAGATTAAGATACTCAATAATTTGGGTGTTGATATCGCTGCTRATACTG - 19800
-N 0 C QR LRY S I I WUVILTISILULTIIWL
-~ T S$AURD®*DTOQ®* F GC*YRZC=™* Y C
- p Vv P 2 I KILNWUNUILSGVDTIAANTYV

19801 - TAATCTGGGACTACAAAAGAGAAGCCCCAGCACATGTATCTACAATAGGTGTCTGCACAA - 19860
-* $ GT™TKUZEIK P OQOHMY L Q * V 5 A Q
- NL GL Q KR S P STCTIJYNI RT CTULHN
- I W DY KREAUPAHV S TTIOGVCTM

19861 - TGACTGACATTGCCAAGAAACCTACTGAGAGIGCTTGTTCTTCACTTACTGTCTTGTTTG - 19920
-* L T L PRNULTULW RV ULV LUHILILSTCTL
- b* HCQETY*ECTLU FU FTYCUL V *
- T b I A K K©PTESACS SULT VL FD

19921 - ATGGTAGAGTGGAAGGACAGGTAGACCTTTTTAGARACGCCCGTAATGGTGTTTTAATAA - 19980
-M VEWKDU R * T FULETU?PVMVF * *
- W *S GRTGIRU®PZF * KRP * W CF NN
- G RV EGOQV DU L FRNARNG GV L IT

19981 - CAGAAGGTTCAGTCAAAGGTCTAACACCTTCAAAGGGACCAGCACAAGCTAGCGTCAATG - 20040
-Q KV Qs KV * HL Q RDQHKULA AS SNM
- R R F S QRS NTUFIEKGT ST S * R QW
- E G SV K GGLTU®PSKGU?PAO QA AZS VNG

20041 - GAGTCACATTAATTGGAGAATCAGTAAAAACACAGTTTAACTACTTTAAGARAGTAGACG - 20100
-E S H * L ENQ* KHSLTTULRIEK*T
- S HI NWURTISKNTUV* L L * E S8 R R
- v T LI GE SV KTIGQFNZYTFZKI KV DG

20101 - GCATTATTCARCAGTTGCCTGAAACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTTA - 20160
-A L FNSCLIKZ®PTULULRAET™*RIUL
- HY SsST VA * NTILULYSEQRTLIRGTF*
- I I Q QL PETYFTAOQSIRUDULETDTF K
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20161 - AGCCCAGATCACAAATGGAAACTGACTTTCTCGAGCTCGCTATGGATGAATTCATACAGC
-S$ P DH KW KULTT FS S S L WMUNS Y S
- AQ I T NGWN * L S RWAZRYG* I HTA
- P RS 9QMZETDTZFLE ETLA AMDETFTI QR
20221 - GATATAAGCTCGAGGGCTATGCCTTCGAACACATCGTTTATGGAGATTTCAGTCATGGAC - 20280
-D I §$ S RAMUPSNTS ST FMETISVMD
- I *ARGULTCLRTUHI® RIULUW®WIRTFEFIQS WT
- Yy K L E GY A FEUHTIUVY GDU F S H G Q
20281 - AACTTGGCGGTCTTCATTTAATGATAGGCTTAGCCAAGCGCTCACARGATTCACCACTTA - 20340
-N L AV FI *» * * aA * P § A H KTIHZHL
- T W R S S FNDURILSOQALTWRZFTT *
- L 6 G L HLMIGILAI KT RSUOQDSUPILK
20341 - AATTAGAGGATTTTATCCCTATGGACAGCACAGTGAAARATTACTTCATAACAGATGCGC - 20400
-N * R I L $S L WTAOQ* KTIT S5 * Q MR
- I R G F Y P Y G Q H S EKULILUHNIRTCA
- LEDF I PMDSTVKNYT FTITDHAZQ
20401 - AAACAGGTTCATCARAATGTGTGTGTTCTGTGATTGATCTTTTACTTGATGACTTTGTCG - 20460
-K Q VHQWNUVCVIL*LTIFYILMTTLS
- NR F I KM CVVFCD®* S FT * * L CR
- T 6 $ §$ K CvVv C s vVvIDUZLULULUDTDVF VE
20461 - AGATAATAAAGTCACAAGATTTGTCAGTGATTTCAAAAGTGGTCAAGGTTACAATTGACT - 20520
-R * 8§ HKICGQ®*PFPFQ KWS RUL QLT
- DN KV TR FV SDVFIEKSGQG Y N * L
- I I K S ¢ DL SVISKUVV KV TTIDY
20521 - ATGCTGARAATTTCATTCATGCTTTGGTGTAAGGATGGACATGTTGARAACCTTCTACCCAA - 20580
-M L K FHSCVF GV RMDMTLIE KU?PSTQQ
- ¢C*NF I HALV *GWTOC®*NTULTILZPK
- A E I S FMUL WCIKUDTGHV ETT F Y P K
20581 - AACTACAAGCAAGTCAAGCGTGGCAACCAGGTGTTGCGATGCCTAACTTGTACAAGATGC - 20640
-N Y K Q VKRGNOQVLU R CLTT CTRZC
- T TS K 8 $ VvV ATURUCCDA™*L V Q DA
- L QAS QAWOQZPGUVAMZPNTILYIEKMDQ
20641 - AAAGAATGCTTCTTGARAAAGTGTGACCTTCAGAATTATGGTGAAAATGCTGTTATACCAA - 20700
-K ECFL K S VTV FZRIMVYVY KMTILTUL Y Q
- K NA S * KV * P S§EILW* K CCYTZK
- R M L L E X CDUL Q NY G ENA AV I P K
20701 - AAGGARTAATGATGAATGTCGCAAAGTATACTCAACTGTGTCAATACTTAAATACACTTA - 20760
-K E * * *M § Q § I L N CVNT* I H L
- R NN D ECURI K VY S TV S I UL KYTZY
- G I MM NV AKYTOQILTCOQYULNTTLT
20761 - CTTTAGCTGTACCCTACAACATGAGAGTTATTCACTTTGGTGCTGGCTCTGATARAGGAG - 20820
-L * LYy ?ppTT* EL F TUL VL A LI KE
- F $ ¢CTULOQHESY SLWCWIL * * R §
- L AV P Y NMZBRUVIUHFGASGS DI K GV
20821 - TTGCACCAGGTACAGCTGTGCTCAGACAATGGTTGCCARACTGGCACACTACTTGTCGATT - 20880
-L HQVQLCSDUNGTCOLAHYULS I
- CTRY S CAQTMVANWIHTTCRF
- A P GTAV L RQWIL PTGTULULV D S
20881 - CAGATCTTAATGACTTCGTCTCCGACGCAGATTCTACTTTAATTGGAGACTGTGCAACAG - 20940
-9 I L MT SS&PTOQQIULL *L ETV Q Q
- R S8 * * L RLRRIZRTFYFNWRILTCNWNS
- D L NDVFVSDADSTU LTIGDU CATUV
20941 - TACATACGGCTAATAAATGGGACCTTATTATTAGCGATATGTATGACCCTAGGACCAAAC - 21000
-Y I R L I NGTULULULOATICMTULG P N
- T Y GG * *M G P Y Y ¥ RY V * P * D QT
- H T AN KWDULIT1I S DMYDPRT K H
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21001 - ATGTGACAARAGAGAATGACTCTAARGAAGGGTTTTTCACTTATCTGTGTGGATTTATAA - 21060
-M * Q KR MTULIEKI KTGT FS LI CUVDTIL *
- ¢CDXRTES®*TL *RRUVFHILZSUVWTI YK
- VT XENUDSI KETGTFTFTYILCGTF I K

21061 - AGCAAARAACTAGCCCTGGGTGGTTCTATAGCTGTAAAGATAACAGAGCATTCTTGGAATG - 21120
-S KN * P WV VL * L * R * Q $ I L GM
- A KT S P GWZ F Y S CIKDUNIZ RATFTULEC
- QK LAULSGS G STIA AV KTITTEIHSTWNHN- A

21121 - CTGACCTTTACAAGCTTATGGGCCATTTCTCATGGTGGACAGCTTTTGTTACAAATGTAA - 21180
-L T F T S L WA I S HG G QL L L Q M *
- «+ P L QAY GPVFILMV VDS ST FUC CYZKTC CEK
- DL Y KL M GHF S WWTATFUVTNUVN

21181 - ATGCATCATCATCGGRAGCATTTTTAATTGGGGCTAACTATCTTGGCAAGCCGAAGGAAC ~ 21240
-M H H HR KHPF * L 6L T I L ASTURT RN
- ¢ I I 1 G S I FNWSG®*T1L S WOQA AETSGT
- A S S S EAFULTIGANTYTLGIKPE KTEQ

21241 - AAATTGATGGCTATACCATGCATGCTAACTACATTTTCTGGAGGAACACAAATCCTATCC - 21300
-K L M A I PCMULTTT FSGSGTOQTIUL S
- N * W L YHAC*1L HTFTULETETU HTE KT STYSF®P
- I DGYTMHA ANTYTIT FWR RINTWDNZPTIOQ

21301 - AGTTGTCTTCCTATTCACTCTTTGACATGAGCAAATTTCCTCTTAAATTAAGAGGAACTG - 21360
- CL P I H SILT*ANVFTILTILN*ETZEL
- vV V PFL FTIL* HEO QTIJSS S *= 11 XK URHUNC
- L $ S Y SLFDMSI KT FZPILZEXKTULZ RTGTRA2

21361 - CTGTAATGTCTCTTAAGGAGAATCARATCAATGATATGATTTATTCTCTTCTGGARAAAG - 21420
-L * CL L RRTIIKSMTIO* T FTITILTFUWEKK
- C NV S8 * GE SNUOQO* Y DILTFS S G KR
- vV M 8L KEDNU QI NDMTI Y S L L EKG

21421 - GTAGGCTTATCATTAGAGAARACAACAGAGTTGTGGTTTCAAGTGATATTCTTGTTAACA - 21480
-V ¢ L 8§ L EXKTTTETLUWTEFOQUVTITFTLTILT
- * A Y H * R K Q Q S C G F K * Y § C * 0
- R L I I RENUINU RV VYV S SDTITUL VNN

21481 - ACTAAACGAACATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTG - 21540
-T K R T CUL F S Y Y FLUL S L1V V V TL
- L NEHV Y F LI TI S Y S H* W * * p *
- * T NM F I FLL FLTULTSGSUDULTD

21541 - ACCGGTGCACCACTTTTGATGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTA - 21600
-T G A P L L MMEFI KT LTULTITTILWNTITULUHL
- P VHHF * * CS§ S5 Ss * L HS TYTZFTIZY
- R CT T F DDV QAU PNYTGQQHTS S M

21601 - TGAGGGGGGTTTACTATCCTGATGAAATTTTTAGATCAGACACTCTTTATTTAACTCAGG - 21660
-% G 6 FTIULMIEKT FEFTLUDGOQTTULTFTI * L R
- EGGL L S * * NF * I RH S L F NS G
- R ¢V YYPDETIT FRTSTDTTULYTLTQTD

21661 - ATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCATACTATTAATCATACGTTTG - 21720
-1 Y F FHF I LMULOGQGT F FTIULTULTITIRIL
- FI S S I LF *CZYRUV S Y Y * S Y V W
- L FPL PF Y S NUVUTGFUHTTIWDNIUHTTFG

21721 - GCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGAAATCAAATG - 21780
-A T L S Y L L RMVFIULULPOQZ RINZ QM
- QP CHTT F®*GW Y LFOCCHRETITEKSC
- N PV I PF KODGTIYT FPAR ATTETZKSNUV

21781 - TTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTA - 21840
-L S VVG6 FLVLP*TTSHSIR * L L
- C P WUl GFWT FYHEGQQUVTV G D Y Y
- VR GWUV F G S TMUNNNIE KSUGQSVITII
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21841 TTAACAATTCTACTAATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTT 21900
-L T I L L MUL VL Y EHV TULNUZ CVTTIL
* Q F Y *»¢CC¢CyYyT S$M*L * I V * Q P F
N NS TNV V I RACNTEFETLTCTDNTPTF
21901 - TCTTTGCTGTTTCTAAACCCATGGGTACACAGACACATACTATGATATTCGATAATGCAT - 21960
-§$ L L F L NUPWUVHRUHBEIIL®*Y S TIMH
- L ¢cCcCPF *TH GYTODTYYDTIR™* CI
- F AV S K?PMGTQTHTMNMTIFDWNATF
21961 - TTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTCAGARAAGTCAG - 22020
-L I AL S ST YLMUPVFURTILMMTEFDOQIK S Q
- * L H F RVHTIO*CULU FAM®*CU FIRIKVR
- N C TV FEY I S DAV FSILDV S E K S G
22021 - GTAATTTTARAACACTTACGAGAGTTTGTGTTTARAAATAAAGATGGGTTTCTCTATGTTIT - 22080
-v I L NTYE S UL CULI XTI KMGUF S M F
- % g ++ TVL TRV CV * K * R WV S L CL
- N F K HL REPFV F KNI XUDGUFUL Y VY
22081 - ATARGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTAACACTTTGA - 22140 -
-I RA I NL*M * F VI YL VL VL T L *
- * 6L ST Y RTCS S * S TTFWUF * HTFE
- K 6 Y Q P I DV VU RDI LUPSGFUNTUL K
22141 - BACCTATTTTTAAGTTGCCTCTTGGTATTARCATTACARATTTTAGAGCCATTCTTACAG - 22200
-N L FL S CUL1TULVILTULOGQQTIULEUZ?PTFULQ
- T Y F * VA S WY * HY KF * S H S Y S
- P I F KL PVLGTIUNITWUNUFIRATILITILTA
22201 - CCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATITTGTTGGCTATT - 22260
-P FHLLXKXKTUPFGARUQLOQ?PTIULILATI
- L F T CSRHLGHV S CS L FCWILF
- F S P A QDI WGTSAAAYF V G Y L
22261 - TAAAGCCAACTACATTTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTTG - 22320
-*$§$ 0L H L CS S MMKMV QS QMILL
- KA NY I Y AQV * * KW YNUHIRTZCTZC *
- K P T T FMUL XK Y DEWNGTTITDA AV D
22321 - ATTGTTCTCARAATCCACTTGCTGAACTCAAATGCTCTGITAAGAGCTTTGAGATTGACA - 22380
-I v L K I H L L NS NATILULURAILIRILT
- L F S KSTC*TOMILC®*ETL* D * Q
- Cc $S QN PLAZETLI KT CSVKSFETTDK
22381 - ARGGRATTTACCAGACCTCTAATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCC - 22440
-K EF T R P LI S G L F P QEMTUL * D S§
- R NL PDUL * F Q G CS L RIRTZCTCUETIP
- G I ¥ @ TS NFURVV P S GDV V R F P
22441 - CTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTITTAATGCTACTAAATTCCCTTCTG - 22500
-L I L. T C VvV L L ER F L ML L NS L L
- * Y Y KL VS F WU RGF *CY * I P F C
- N I T NUILCUPVF GEV F N ATKF P § V
22501 - TCTATGCATGGGAGAGAAAAARAAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACA - 22560
-§S M H 6GREKXK FULIVLLTITTILTZCZST
- L ¢CMGEI K KN F>*L CC* L L CATULQ
- Y AW EURIKIKTI S NCV ADY S VL Y N
22561 - ACTCARACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGAATGATC - 22620
-T Q H F F Q P LS AMATFULUZPILS*MI
- L NI F FNIL®* VL WR FOCUH* V E * §
- s T F FSTPF KOCYGV S AT KTILNDTL
22621 - TTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAARGGGAGATGATGTAAGACAAA - 22680
F ASPMSMOQITULL*S REMMM®* D K
L LLQCLCRU FU FCSQGIR * CE KTWN
Cc F § N VY ADSFVV KSGDUDUV R QI
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22681 ~ TAGCGCCAGGACAAACTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCA
-** R Q D KL VLIL L ITITITINTZ CIQMTIS
- §ARTNWOCYOC®*TL * L * I A R * F H
- A P G Q TGV I ADYNYI KULU?PDUDTFM
22741 - TGGGTTGTGTCCTTGCTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATA - 22800
-WVyVv $s$LL G6GI L GTILMULULOQQUL V I I
- G L CPCLEY*EH.*CY F NW* L *
- G C vV L AWNTURNTIUDA ATSTG N Y N
22801 - ATTATAAATATAGGTATCTTAGACATGGCRAGCTTAGGCCCTTTGAGAGAGACATATCTA - 22860
-I 1 ¥I1 G I LDMASTLGU®PULIRETYL
- L * I * V 8§ * T W QA * AL * ERH I *
- Yy K YR Y LRHGI KU LU RZPEFERUDTISN
22861 - ATGTGCCTTTCTCCCCTGATGGCARACCTTGCACCCCACCTGCTCTTAATTGTTATTGGC - 22920
-M C L $§ P L MANVLA APU HILTLILTIUVISG
- CAFL P *WQTULHUPTOCS™* L L L A
- v P F §$S PDGIXKU®PCTUPUZPALDNTC CYWEP
22921 - CATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTG - 22980
-H * M I MV FT?PILILALATWNILTEL
- I K * L W F L HH Y WHWUILPTULQS C
- L NDY G F Y TTTGTIGY QP YRV YV
22981 - TAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCA - 23040
-*% Y FP L L N F *MHRPRT FVDQNYP
- $§$TFVF *TUPF K CTGHGILWTI KTITIH
- v L § F ELLNAUPATV CG®PKTIL ST
23041 - CTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTG - 23100
-L,L T L L RT SV S I VLI L MDSUL VLUV
- * P Y * E PV CQF * F *W T HWY WC
- b LI KNOQCVNTFNFWNSGLTGT GV
23101 - TGTTAACTCCTTCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTG - 23160
-¢C * L LL QRDU FWNBH FNNTLA AV MFL
- ¥ NS F FKETI STTISTTIWU®P * C F *
- L T P S S KR FQPFQQF G R DV S D
23161 - ATTTCACTGATTCCGTTCGAGATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCT - 23220
-1 $ 1L 1 P F E I L KHUL K Y * T F H L A
- FH *FP RS RS * NTIT*NTIU RWUHFTILL
- F T DS VRDU©PIKTSETIULTUDTISEPCS
23221 - CTTTTGGGGGTGTAAGTGTAATTACACCTGGARCAAATGCTTCATCTGAAGTTGCTGTTC ~ 23280
-L L 6V *» vV L HL E QMU LHUL KL L F
- F WG C K CNYTWNIKTCT FTI®*Ss CC S
- F GGV S VvVITU®PGTNASSUEUV A VL
23281 - TATATCAAGATGTTAACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACAC - 23340
-Yy I KML T AULMTEPEFLOQOQTFMOQTINSH
- I s R C*1L H * CTF Y SNSCURSTHT
- Y ¢ Db VvV~NCTDVSTAIUHADZGQTLTP
23341 - CAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAGACTCAAGCAGGCTGTCTTA ~ 23400
- L G A Y I L LET TMY S RUILIKOQA AV L
- S L AHIVF Y W KOQT CTIUPDS S RUL S Y
- A WRTI Y S TGN NNV FEFQTQAGT CTILTI
23401 - TAGGAGCTGAGCATGTCGACACTTCTTATGAGTIGCGACATTCCTATTGGAGCTGGCATTIT - 23460
-* EL $ M $TULLMSATT FULULETLATF
- R § *A CRHFL * V RHS Y W S W H L
- G A EHUVDTSYECDTIU®PTIGATGTIC
23461 - GTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCARARATCTATTGTGGCTT - 23520
-v L v TI @ F L ¥ Y V VL A KUNILILWIL
- ¢ * L P Y s FrFr I T*Y* P KIUZYOC_CGIL
- A S Y HTV S L L RS TS Q@ K S I V AY
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23521 - ATACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATARCACCATTGCTATAC - 23580
-I L ¢CL *Vv LI VQUZLLTULTITOU®PILIULY
- Y YV FRC®**F N CLUL®** HHCYT
- T M $ L G A D S S I A Y S NNTTIATIP

23581 - CTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTRARAACCT - 23640
-L L T FQLALULIVGQZ K™*CULU FULWIULIZEK?P
- Y * L, F N *HY YRS NACTFUY G * NL
- T N F § I § I T TEVMUPV S MAI KT S

23641 - CCGTAGATTGTAATATGTACATCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCC - 23700
-P * 1 Vv 1ICTSAZEITULILWNVILTICTFEF S
- R R L *Y VHLURIRT FY*¥MTC™>*F A S P
- vV DCNMYTI CGDSTETCSANTILTLTLQ

23701 - AATATGGTAGCTTTTGCACACAACTARATCGTGCACTCTCAGGTATTGCTGCTGAACAGG - 23760
-N M V A FA HN * I VHS Q VL L L N R
- I wW* L L HTTI KSZ ST CTULU RYT CC®*TG
- Y G $ F ¢CTQ LN RAILSSGTIAAEOQOTD

23761 - ATCGCAACACACGTGAAGTGTTCGCTCAAGTCAARCAAATGTACAAAACCCCAACTTTGA - 23820
-I A TH UV K CSL K SNI KU CTI KU©POQL *
- $QHT* S VRS S QTWUNUVQNZPNTFE
- R NTREV FAQV KOQOMYIEKT?PTTIL K

23821 - AATATTTTGGTGGTTTTAATTTTTCACAAATATTACCTGACCCTCTAAAGCCAACTAAGA - 23880
-N I L VvV V1 I FHIKYYLTUL™* S Q L R
- I FWWUPF* F F TNTITT* P S KAN*E
- Y F 6 G F NF S ¢ IULPDUPUILIKPT KR

23881 - GGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGA - 23940
-6 L L LRTTZCSULTIURK*H S L MTILA S *
- VF Y * GGLAUL * * GG DTUR * CWUL HE
- S F I EDVLULE FNUE KV TULADA AGT FMEK

23941 - AGCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGT - 24000
-8 NMANOAS* VI LMULZETIZ ST FVRRS
- A I WRMU&PR®™* Y * C* RS HULCATEYV
- Q YG ECULGDINA AIRDILTITCGCA AZQTIKF

24001 - TCAATGGACTTACAGTIGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTG - 24060
-$S M DL Q@ CCUHLTCSTLMTI®*LUL P TUL
- Q wW°?YSVaAaATSAZBRBR**YDCCILHTC
- N G L T VL ?PPLULTUDTIDMTIA AR AYTA

24061 - CTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTC - 24120
-L L *L VVL?PLULDGUHILUV LI AULTLTF
- ¢ 8 8 * WY CHCWMDTIWTCWURTZCS S
- AL VS G TATASGWTUZFG®AGA AWM ATILDQ

24121 - AAATACCTTTTGCTATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAARATG - 24180
-K Y L L L ¢ KW HTIGSMAILETLUPZ KM
- NTFCJYAWDNGTI * V QWHWS Y P KC
- I P FAMOQMAYI R FNGTIGUVT®TQQNV

24181 - TTCTCTATGAGAACCAAARACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTC - 24240
-F $S M R T K N K s P TWNUILTRIRTILV KTF
- $ L *E P KTWD NI RZQZPTI*QGD™* § N S
- L Y ENQ K QI A NOVFNIE KA ATIS QTIOQ

24241 - ARGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGA - 24300
-K N HL Q Q H QUL HWASTCI KTTULUL TR
- R I T Y NDNTINTCTIGO QA AARI RTCT™* P E
- E 8§ L TTTSTATULGI KULQQDUV VN Q N

24301 - ATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAA - 24360

M L K H * T H L UL NNUILAULTIULVQF Q

c s s 1 KHTTC®*TT* L * F W CNF K

A Q ALNTIULVKOGQLS S NV FGATI S s
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24361 - GTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACARRATTGACA - 24420
-v ¢ * M I S F R DL I K S RURIRY KULT
- CA K *Y P FAT* * 5 R GGG TN * Q
- VL N DI L S R L DKV EAZEV Q I DR

24421 - GGTTAATTACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGG - 24480
-G * L 0 ADF KA ATFZ KUPM®*HNN* S G
- VN Y RQT S KPS NLCWNTTTNIQG
- L I TG RUL QS L OQTYVTOQQULTIRA

24481 - CTGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTAARATGTCTGAGTGTGTTCTTG - 24540
-L L K S$¢L L LI LL L LKZ CUL S V F L
- ¢ **NOQOQGU FC* S5 CCY * NV * V C S W
- A E I RA S ANILAATIKMSECV L G

24541 - GRCAATCAAAAAGAGTTGACTTTTGTGGAAAGGGCTACCACCTTATGTCCTTCCCACARG - 24600
-DNOQIKEULTU FVERATTTILTZCUP S H K
- T 1 K K 8§ *» L LW K GL PP Y VL P T S
- 9 S K RVDUFCGIKGYHL M S F P Q A

24601 - CAGCCCCGCATGGTGTTGTICTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACT - 24660
-0 P RMVL S SYMS RMCE PRI RGT
- S PAWCCLPTOCHUVCATIUPSGTETETL
- A P H GV V FLHVTY VP S QERDNF

24661 - TCACCACAGCGCCAGCAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAAGGTGTTT - 24720
-5 P Q RQ QF VM KAZ KUHTSUL VKV F
- HHSASUNILS*RQSIL P S * R CF
- T T A P A I CHZEGI KA AYFPUREGUVF

24721 - TTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAA - 24780
-L ¢CL MALULGTLULHURGTSVFIL H K *
- ¢Vv * W HVFL VY Y TEZET LULUFSTNN
- vV FNGT S WFITOQ®RWNZ FTFS P QI I

24781 - TTACTACAGACAATACATTTGTCTCAGGARATTGTGATGTCGTTATTGGCATCATTAACA - 24840
-L L. Q TTI HL $ Q E I VM S L LA S LT
- Yy Y RQY I ¢CL R XKXUL * CR Y WUBHBEH* Q
- T T DNTUFV S GNCDV VIGTI I NN

24841 - ACACAGTTTATGATCCTCTGCAACCTGAGCTTGACTCATTCRAAGARGAGCTGGACAAGT - 24900
-T ¢ FMILCWNUILSILTUHSIKI KSWT S
- H § L *#s3S 85 AT * A * L I Q RRAGOQV
- T vy D P L Q P EL D S PF KEEL DK Y

24901 - ACTTCAAAAATCATACATCACCAGATGTTGATCTTGGCGACATTTCAGGCATTAACGCTT - 24960
-T s$ K I I B B ¢ M L I L ATV F QAaAUL TIL
- L Q K s$Y I T RZC®* S WRHUFRUH* R F
- F K NH T S P DVDU LG DTISGTI NAS

24961 -~ CTGTCGTCAACATTCAARRAGAAATTGACCGCCTCAATGAGGTCGCTAAAAATTTARATG - 25020
-L 8§ $S T F K K KL TASMUBRZSL KTI * M
- C R QHS KRN™* PP Q* G R * K F K *
- v v N I ¢ K E I DRULNZEVAI KNTILNE

25021 - AATCACTCATTGACCTTCAAGAATTGGGRAAATATGAGCAATATATTAAATGGCCTTGGT - 25080
-N H S L T F EKNWENDNMMSNTIULNGIULG
- I T H * P S R I G K I * A I Y * M ATULV
- S L I bL QEULGI KYEUQYTIKWPWY

25081 - ATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAATCTTGCTTT - 25140
-M F G S ASL LD®* L P S S WL QS CF
- CL ARILHTCWTNT CHI RUHGYNTULA AL
- vV wWUL GFIAGLTIOATIUVMUVYTTIILULLC

25141 - GTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCA - 25200
-vV A * L VVAV ASURVHEALWUVV L AA
- L HD*L LQL P QGCMTULULWU FULUL Q
- ¢c MTSCZCSCLIEKGA ATZCST CG G S CCEK
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25201 - AGTTTGATGAGGATGACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATAAA ~ 25260
-S L M RMTULSQVF S RV S NY I THK
- v * * 66 *L *A 83 S Q6 CQTITULHTIN
- F DE DD S EP VL KGV KLHY T *T

25261 — CGAACTTATGGATTTGTTTATGAGATTTTTTACTCTTGGATCAATTACTGCACAGCCAGT - 25320
-R T Y GF VY ETIT FY S WTIUNYCTA S
- EL M DL FMZRFPFPTILSGSTITAZQZPV
- N L WI CL *DFULULULDOQTULTULHS Q *

25321 - AAAAATTGACAATGCTTCTCCTGCAAGTACIGITCATGCTACAGCAACGATACCGCTACA - 25380
-K N * Q C F § CKyYCSOCY S NDTA AT
- K I DN A S PASTVHATATTIU®PTILQ
- KL T ML L L Q VLFMILOQOQIOQIRYRY K

25381 - AGCCTCACTCCCTTTCGGATGGCTTGTTATTGGCGTTGCATTTCTTGCTGTTTTTCAGAG - 25440
-$ L TP FRMACYWRZ CTISCTCTF S E
- A S L P F GWUL VIGVAUFTILAWVF QS
- P H S$L SDGULUL LALUBHZ F¥ULULFFRA

25441 - CGCTACCAAAATAATTGCGCTCAATAARAGATGGCAGCTAGCCCTTTATAAGGGCTTCCA - 25500
-R Y Q NNCAGQ™*KMAASUPL* G UL P
- AT K I I A LUNI KU RWWOQLATLYIKGTFQ
- L P K * L R STITKWDSGS™* P F I RAS S

25501 - GTTCATTTGCAATTTACTGCTGCTATTTGTTACCATCTATTCACATCTTTTGCTIGTCGC - 25560
-V HL Q F T AATITCYHUL FTS S8 FACR
- F I ¢C N L L L L F VTTI Y S H L L L VA
- S F A I Y CCUYULUL P STIHTIUVFCTIL S L

25561 - TGCAGGTAAGGAGGCGCAATTTTTGTACCTCTATGCCTTGATATATTTTCTACAATGCAT - 25620
-C R * G GATIVFV?PLCLODTIUFSTMH
- A G K EACQFL YL Y AILTIYUVFULQTCTI
- Q VRRURNZEFPCTSMU©P * Y I F Y N A S

25621 - CAACGCATGTAGRATTATTATGAGATGTTGGCTTTGTTGGAAGTGCAAATCCAARGAACCC - 25680
-Q R M * NY Y EMTILATLIULEV QI QE P
- NACR I I MR CWUILCWIEKTECIZ K S KNP
- T HV ELUL * DV GG F V G S ANUPRTH

25681 - ATTACTTTATGATGCCARACTACITTGTTTGCTGGCACACACATAACTATGACTACTGTAT - 25740
-I TL *C©OQULL CLLAHT™* L * L L Y
- L L YDA ANYFV CWHTHNYDYCTI
- Y Fr MM PTTULFAGTHTITMTT VY

25741 - ACCATATAACAGTGTCACAGATACAATTGTCGTTACTGAAGGTGACGGCATTTCAACACC - 25800
-7 1 * ¢ ¢CHRYNCRY * R * RUHFNT
- P Y NS VT ODTTIUVVTEGDTGTIS TP
-~ B I T Vv $s$§ QI QUL S5LL KVTAFQHQ

25801 - AAAACTCARAAGARGACTACCAARATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAA - 25860
-K T Q R R L P N WWILF * G * A L R C *
- KL K EDY QI G GY S EDIRUHBS GV K
- N § K K T T KLV VILRTIGTQV L K

25861 - AGACTATGTCGTTGTACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACA - 25920
-R L CRCTWULUFHIRSUL L PA * VYT
- DYVVVHGYFTEV Y Y QUL E S TQ
- T M S L Y M A I S P KV FTTS L S L HK

25921 - AATTACTACAGACACTGGTATTGAAAATGCTACATTCTTCATCTTTAACAAGCTTGTTAA - 25980
-N Y Y RHW Y * KCY I L 1L * Q A C *
- I T T DT GI ENA ATV FF 1 F NI KTILV K
- L L Q T L VL KMULUHS S5 81T T S5 L L K

25981 - AGACCCACCGAATGTGCAAATACACACAATCGACGGCTCTTCAGGAGTTGCTRATCCAGC - 26040
-R P T ECANTHNU R RTILFR S C *¥ 8 8§
- DP PNV QI HTTIUDSGS S S GV A NP A
- T # RM C K Y T Q S TAULQE L L I Q Q
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26041 - AATGGATCCAATTTATGATGAGCCGACGACGACTACTAGCGTGCCTTTGTAAGCACAAGA - 26100
-N G $ NL * * A DUDUDY* RAUFVY S TR
- Mm D?PI Y DE®PTTTTSV P L * A QE
- W I Q FMMS RIRIRILILACILTCIEKIUHIEKK

26101 - AAGTGAGTACGAACTTATGTACTCATTCGTTTCGGAAGAAACAGGTACGTTAATAGTTAA - 26160
-K * vV R T Y VL IRUFGRNIRY VNS *
- S g Y EL MY S F VS EET GTTU LTI V N
- v $ T N L CTH S F REKIKOQ VR * * L I

26161 - TAGCGTACTTCTTTTTCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTAC - 26220
-* R T S F § CF R G I L A S BT S H P Y
- $VvV5L,L FLAF VYV FLL VTULATIIULT
- A Y F F FrL L S WY SC* s H* P § L L

26221 - TGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACGTGAGTTTAGTAAAACCAAC - 26280
-C A S I VCVLL QY C®*REUF S KTN
- AL RL CAY CCNTIUVHNVYVSILVKUFPT
- R F DCVERTAAIULILT®*V > * N Q R

26281 - GGTTTACGTCTACTCGCGTGTTAAAAATCTGAACTCTTCTGAAGGAGTTCCTGATCTTCT - 26340
-6 L RLLACT* KSETILTF™* RS § *¥ 5§ 5§
- ¥V ¥ VY S RV KNILWNSSEGV P DILL
- F TS T RV L K I * T L L KUEUFUL I F W

26341 - GGTCTAAACGAACTAACTATTATTATTATTCTGTTTGGAACTTTAACATTGCTTATCATG - 26400
-G L N EL T I I I L FGTULTULILTIM
- v * TN * L L L L F CLETUL* HCUL S W
- S K R T NY Y Y Y S V WNT FNTIAZYHG

26401 -~ GCAGACAACGGTACTATTACCGTTGAGGAGCTTAAACAACTCCTGGAACAATGGAACCTA - 26460
-A D NGTI TV EETLIZ KU QULULUEQWNL
- ¢ T TVLLPILIRSILNINSWDNWNGT *
- R ¢ R Y Y YR * GA*TTU?PGTMMTE P S

26461 - GTAATAGGTTTCCTATTCCTAGCCTGGATTATGTTACTACRATTTGCCTATTCTAATCGG - 26520
-V 1 6 F L FL AW®WTIMTLULOQCUFA AY S NR
- * * VvV 8$ Y S8 * P GGL CY Y NULUPTIULTISG
- N RFPIUPSULDYUVTTTIZ GCTULTF * S B

26521 - AACAGGTTTTTGTACATAATAAAGCTTGTTTTCCTCTGGCTCTTGTGGCCAGTAACACTT - 26580
-N R F L ¥ I I KL VFL WILUL WPV T L
- TG66Fr CT > * S L F S S G S CGQ * H L
- ¢ VvV F VvV H NK A CFPILA ALV ASNTC

26581 - GCTTGTTTTGTGCTTGCTGTTGTCTACAGAATTARTTGGGTGACTGGCGGGATTGCGATT - 26640
-ACF VL AVV Y RTINWVTOGOGTIATI
- L VL CLLL ST ETILTIG™®*ULAGTUILRL
- L FCACCCTLO QN®*TLOGDWIRDTCTUDC

26641 - GCAATGGCTTGTATTGTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTTCAGGCTG ~ 26700
-AMACTIVGLMWILSYTFVA S F R L
- 9 wL VL * A *¥CGLATSILUL P S GC
- N GL Y CRUL PV A*L L RCFULQAV

26701 - TTTGCTCGTACCCGCTCAATGTGGTCATTCAACCCAGARACAAACATTCTTCTCARATGTG - 26760
-F ARTURS MWS PFNPETWNTITILTLNUV
- L L VvVPAQCGHSTOQIKZOQTUFVF S5 MC
- c s YPpPLNV VI QPIRNIEKUHBSSOQCA

26761 - CCTCTCCGGGGGACAATTGTGACCAGACCGCTCATGGARAGTGAACTTGTCATTGGTGCT ~ 26820
-P L RGTT 11 VTR RUPILMETSETLUV I GA
- L 8 GG G6GQgL * P DR S WKV NILSTLVL
- S P G DNICD QT AUHGI K * T CH WCC

26821 - GTGATCATTCGTGGTCACTTGCGAATGGCCGGACACTCCCTAGGGCGCTGTGACATTARG - 26880

v 1 I R G HULRMAGH S L G R CDTIK

* § FVVTOCEWW®PDTU®P®*G AV TL R
DH S WS L AWNUGRTULZPRAL™*H*G
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26881 - GACCTGCCRAAAGAGATCACTGTGGCTACATCACGAACGCTTTCTTATTACAAATTAGGA - 26940
-D L P XK EI TVATSU RTILS Y Y KL G
- T CQ KR S L WUILHUHERT FTLTITN* E
- P A KURDUHTCGYTI TN ATFILTLOGQTIRS

26941 - GCGTCGCAGCGTGTAGGCACTGATTCAGGTTTTGCTGCATACAACCGCTACCGTATTGGA - 27000
-A S Q RV G TDJSGF A AYNZ RYRTIG
- R R SV * AL I QVLLHTT ATV L E
- VvV A ACRUHT* FRPFPCCTIOQOQZPTILUPY WK

27001 - AACTATAAATTAAATACAGRACCACGCCGGTAGCAACGACAATATTGCTTTGCTAGTACAG - 27060
-N Y KL NTDUHA AG SN NUDNU NTIATLTULUVOQ
- T I N * I Q T TPV ATTTIULIUILTC™*¥ Y S
- L * I K YR P RUR™* QR OQUY CUFASTV

27061 ~ TAAGTGACAACAGATGTTTCATCTTGTTGACTTCCAGGTTACAATAGCAGAGATATTGAT - 27120
-* Yy T T DV S S C*L P G Y NS RUDTITD
- K * Q QM F HL VDV FQUVTTIOAETITILI
- S DNRCU FIULULTSURILOQ™* QR Y * L

27121 - TATCATTATGAGGACTTTCAGGATTGCTATTTGGAATCTTGACGTTATAATARGTTCAAT - 27180
-Y H Y EDVF QDT CYULUES* R Y NKTFN
- I I M RTFURTIOATIWWNIULDUVITI S 8 I
- 8§ L * 6L §$ 6L L FG6 I L T L * * Vv Q *

27181 - AGTGAGACBATTATTTAAGCCTCTAACTAAGAAGAATTATTCGGAGTTAGATGATGARGA - 27240
-$ ET I I * A SN * EEULF GV R * * R
- VR QL F K P L T K KN Y S EULDDTEE
- * DNYL S$S$L *L RRITIURS * MME KN

27241 - ACCTATGGAGTTAGATTATCCATAAAACGAACATGAAAATTATTCTCTTCCTGACATTGA - 27300
-T Y 6 VRUL S§TI KU RT®* KL F S $ * H *
- P ME L DY P * NEHENY S L P DI D
- L W S * I I H KT NMMZI KTITIULTFTILTILI

27301 - TTGTATTTACATCTTGCGAGCTATATCACTATCAGGAGTGTGTTAGAGGTACGACTGTAC - 27360
-L ¥ L HLAS Y I TIUR SV L EUVZ RTILY
- ¢ I Y I LROABATISUL S GV C®™*RYDOCT
- VvV F TS CEUL Y HYQECUVI RGTTV L

27361 - TACTAAAAGAACCTTGCCCATCAGGAACATACGAGGGCAATTCACCATTTCACCCTCTTG - 27420
-Y * K N L A H QEUHT RATIUHKHTETTILL
- T K R TUL P I RNTIWIRGZ QFTTI S P S C
- L K E P CP S GT Y EGNTS?PUFHUPILA

27421 - CTGACAATAAATTTGCACTAACTTGCACTAGCACACACTTTGCTTTTGCTTGTGCTGARCG - 27480
-L T I N L H * L AL A HTTUL L L L V L T
- * 9 * I ¢ T NUILUH*H TULCFCUL C * R
- DNEK FAULTTZCTSTUHFAT FATCA ATDG

27481 - GTACTCGACATACCTATCAGCTGCGTGCAAGATCAGTTTCACCAARACTTTTCATCAGAC - 27540
-V L DI P I 8 CV QDO QT FU HU OQNTES S D
- Y $ T Y L S A A CIK I S FTI KT FHOQT
- T R H T Y QL RAR SV S PIKULT FTIRDOQ

27541 - AAGAGGAGGTTCAACAAGAGCTCTACTCGCCACTTTTTCTCATTGTTGCTGCTCTAGTAT - 27600
-K R R FNIXK S STWU RUHU FU F S L L L L * Y
- R GG S T RAULULATTF S HCCTC S s I
- EEV QQEUL Y S?PULUFL I VAAILVF

27601 - TTTTAATACTTTGCTTCACCATTAAGAGAAAGACAGAATGAATGAGCTCACTTTAATTGA - 27660
-F * Y FA S PLREI RO OQONE"*DBDHTF N *
- FNTULULHH *E KD RMN®NETLTTULTID
- L I L ¢CFTI KRIKTE®™*MS SUL * L T

27661 - CTTCTATTTGTGCTTTTTAGCCTTTCTGCTATTCCTTGTTTTAATAATGCTTATTATATT - 27720
-L L F VL FSLSATIUPCT EFNWNNWNA BYYI
- F YL CPFULATFULILP FULUVILIMTZLTITITF
- 8§ 1 CcAF* P F CYSLF * * CL L Y F
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27721 - TTGGTTTTCACTCGAAATCCAGGATCTAGAAGAACCTTGTACCAAAGTCTARACGAACAT - 27780
-L V F T RNPGSURIRTILYQSTLNZEH
- W F S L EI QDU LETEU®PRPCTIE KUV * T NM
- G FHS KSURTI * KNILV P KS KU RT *

27781 - GARACTTCTCATTGTITTTGACTTGTATTTCTCTATGCAGTTGCATATGCACTGTAGTACA - 27840
-E T S HC P DUL Y F S MQLHMUBZCGCS ST
- KL LIwvULTO CIJ S8SULCSsSsOCTICTVVQ
- N F S L F *L VFLY AV AYA AIL™* Y S

27841 - GCGCTGTGCATCTAATAAACCTCATGTGCTTGAAGATCCTTGTAAGGTACRACACTAGGG - 27900
-A L CI * * T S C®A*R SL * G TTULG
- RCA S NI KUPHVLEUDZEPCIE KV QH™*G
- A V HL I NILMT CLIEKTITULUVURYNTRG

27901 - GTAATACTTATAGCACTGCTTGGCTTTGTGCTCTAGGAAAGGTTTTACCTTTTCATAGAT - 27960
-v I L I AL L GVF VL * ERF Y L F I D
- * YL * HCLAULTCSI RIE KU GT FTTFS * M
- N T Y ST AWI LT CALGIE KV L P F HRW

27961 -~ GGCACACTATGGTTCAAACATGCACACCTAATGTTACTATCAACTGTCAAGATCCAGCTG - 28020
-G T L WPFKHAHLMILULSTV KTIOQTL
- A HY G SN NMUHBT*CY Y QL SR § S5 W
- HTMVQTTCTU®PNUVTTINTCO QTDTZ?PAG

28021 - GTGGTGCGCTTATAGCTAGGTGTTGGTACCTTCATGAAGGTCACCARACTGCTGCATTTA - 28080
-VVQRUL * L GV GTFMIZ KV TKULIULHIL
- WCAY S *VLV?PS * RS P NCZCTI *
- G AL I ARCWVY L HEGHQTA AR RATFR

28081 - GAGACGTACTTGTTGTTTTARATAAACGAACAAATTAARATGTCTGATAATGGACCCCAA - 28140
-E T YL L F * I NEQTIKMSDNG P Q
- RRTCCT FI K * TN NI KILI KT CULTIMWMDUPN
- D VLV VLN KU RTWUN®*NWV > W T P I

28141 - TCBAACCAACGTAGIGCCCCCCGCATTACATTTGGTGGACCCRCAGATTCAACTGACAAT - 28200
-§S NQ R S APRITT FGSG?®PTUDI S S8TDN
- Q T NV VPPALUHLVD?POQTIOQTZLTTI
- K p T * ¢ P P H Y I WWTHIRFN* Q *

28201 - AACCAGAATGGAGGACGCAATGGGGCAAGGCCAAARCAGCGCCGACCCCARAGGTTTACCC - 28260
-N Q NG GZRWNGARUPIKOQRIERZPOQGTULP
- TR MEDAMGOQG QNS ADUPKV Y P
- P EWRTOQWSG KA AI KT AZ®PTUPREFET Q

28261 - AATAATACTGCGTCTTGGTTCACAGCTCTCACTCAGCATGGCAAGGAGGAACTTAGATTC - 28320
-N NT A S WU FTAILTOQHG K EE L R F
- I I L RL G S QL SL SMARIZ RIUNTLDS
- * Y ¢C VL V HS S HSAWOQGGT * I P

28321 -~ CCTCGAGGCCAGGGCGTTCCAATCRACACCAATAGTGGTCCAGATGACCAAATTGGCTAC -~ 28380
-P R G Q GV PINTNSG?PDDOQIGY
- L EARRZTFOQSTO®PIVVQOMTI KT LA AT
- S R P GRS NOQHIQ* WS R * P N WIUL L

28381 - TACCGAAGAGCTACCCGACGAGTTCGTGGTGGTGACGGCAAAATGAAAGAGCTCAGCCCC - 28440
-Y R RATURIRVIRGGDGIE KMZ KETL S P
- T E EL P DEPFVVVTAZK®* K S S AP
- P K $ Y P T S S W W * R QNUEIRAQ P Q

28441 - AGATGGTACTTCTATTACCTAGGAACTGGCCCAGAAGCTTCACTTCCCTACGGCGCTARC - 28500
-R WY F Y YL GTG P EAZSULZPY G AN
- b G T s I T *ELAOQKULHT FZPTA ATILT
- M v L L L P R NUWUPIRSFTS L RR * Q

28501 - AABRGAAGGCATCGTATGGGTTGCAACTGAGGGAGCCTTGAATACACCCAAAGACCACATT - 28560
-K E G I Vv wVvVvVATETGATLNTPKDHI
- K KA SY GL QUL RE®PT™*TIH®PIKTTL
- R RHRMGCN®*XG S L EY T Q R P H W
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28561 - GGCACCCGCAATCCTAATAACAATGCTGCCACCGTGCTACAACTTCCTCAAGGAACRACA - 28620
-G T R NPUNNWNAATVIL OQOL P QG TT
- apPpAI LI TMILUZPZPUC CYNTFTULI KEQH
- H PQ S * * Q CCHRATTS S RNNI

28621 - TTGCCAAPAGGCTTCTACGCAGAGGGAAGCAGAGGCGGCAGTCAAGCCTCTTCTCGCTCC - 28680
-L P K G FYAUEGSURGSGS QA S S R S
- CQ KA S5TOQUREAEA AA AUV KU?PLULA AP
- AR K RLLRURGIEKOQRIR® QS S L F s L L

28681 ~ TCATCACGTAGTCGCGGTAATTCAAGAAATTCAACTCCTGGCAGCAGTAGGGGARATTCT — 28740
- 8 R 8 RGNS RNJZSTUPOG S S R G N 8
- H H VYV AVIQETIOQLTLAA AV GETITL
- I T * S R * F KK FNSWOQQ * G K F S

28741 - CCTGCTCGRATGGCTAGCGGAGGTGGTGARACTGCCCTCGCGCTATTGCTGCTAGACAGA ~ 28800
-P ARMASGGGETATLA A€ALTLIULTLDR
- L L EWULAZEVVKILU®PSURYCC* T D
- ¢C §$ NG * R RW *NCUPURATIAARDZGQTI

28801 - TTGAACCAGCTTGAGAGCAAAGTTTCTGGTAAAGGCCAACARCAACAAGGCCAAACTGTC - 28860
-L N Q L E S KV S$ G KGQOQ2QQCGQQ TV
- * T § L RAK FL VKA ANINNDNIE KA ATZ KL S
- E PA * EQ S F W *RPTTT TR RU®PNTCH

28861 - ACTAAGAAATCTGCTGCTGAGGCATCTAAAAAGCCTCGCCAAAAACGTACTGCCACARAA - 28920
-T K K S ARA EA S KK PR RQK KU RTA AT K
- L RN L L L RHULZK S LAI KNUVILUPQN
- * E 1 ¢C ¢ * G I * KA S P KTYCHBIKT

28921 - CAGTACAACGTCACTCAAGCATTTGGGAGACGTGGTCCAGAACAARARCCCAAGGARATTTC - 28980
-0 Y NVT QA AV FGIRIRG?PEUQTQGNF
- T T S L KHL GDV V QNIKPKETI S
- vV Q R H $ S I wWETWSRTNUPIRI K F R

28981 - GGGGACCAAGACCTAATCAGACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAA - 29040
-G D Q DL I RQGTDYKHWZPOQTIADQQ
- GG TF K T * 3$ DK EULTITNTIGRIKTULHN
- G P R P NQT RN*L QTTU LA ANUT CTI

29041 - TTTGCTCCAAGTGCCTCTGCATTCTTTGGAATGTCACGCATTGGCATGGAAGTCACACCT ~ 29100
-F AP S A SAVFFPFGMSURTIGMEV TP
- L L ¢ v P L HS L ECHA AL AWI K S H L
- c S K ¢L ¢CI L WWNWVTHWUHGGS H T F

29101 - TCGGGARCATGGCTGACTTATCATGGAGCCATTARATTGGATGACRAAGATCCACAATTC - 29160
- 6 TWwW11T Y H®H GATI KULDUDZ KDUP QF
- R EHG* LI MEU PTLNWMTIE XKTIHNS
- G NMADU LS W S H *I G * Q R S T I Q

29161 - AAAGACAACGTCATACTGCTGAACAAGCACATTGACGCATACAARARCATTCCCACCAACA - 29220
-K DNV ILL NI KUHIUDAYI KTTFU®PZPT
- K T T SsS Yy ¢ * T™ s T L T H T K H S H Q Q
- R 0 RHTAEU QA AH™*I RTIUGQNTIU®PTNR

29221 - GAGCCTAAAAAGGACARARAGAARAAGACTGATGAAGCTCAGCCTTTGCCGCAGAGACAA - 29280
-E P K K DK K K KTDEAOQZPTILP QR Q
- 8§ L K RT KW RI KU RILMIE KT LSL CUR R DK
- A * K G Q KE KD * * S S A F A AE T K

29281 - AAGAAGCAGCCCACTGTGACTCTTCTTCCTGCGGCTGACATGGATGATTTCTCCAGACAA - 29340
-K K QP TVTILULPAAUDMMTDUDF S R Q
- R S$S$ P L *L F FPLRILTWMMTIS P DN
- E A ARHCDSSSCG™*HG™* F L QTT

29341 - CTTCAARATTCCATGAGTGGAGCTTCTGCTGATTCRACTCAGGCATAAACACTCATGATG - 29400
-L Q NS M S GASADSTOQA*T L MM
- F K I P * VELULULTIOQULZ RUHIKUHS * *
- S K FHEWSFOC®*FNZSGTINTHDD
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29401 - ACCACACAAGGCAGATGGGCTATGTAARACGTTTTCGCAATTCCGTTTACGATACATAGTC - 29460
-7 T Q G RWAMO™*T FS Q F RL RY IV
- P HKADSGLT CIE KR RT FIRNSV Y DT * S
- H T RQMGY VNV PFATIU®PU FTTIWUHSTL

29461 - TACTCTTGTGCAGAATGAATTCTCGTAACTAAACAGCACAAGTAGGTTTAGTTRACTTTA - 29520
-Yy s CAE*I L VT XKOQHIEK™*V *»LTL
- T L VvV QUNETFS *L NSTSURUF S * L *
- L L ¢ R MNSRWN*TAQV GL VNTFN

29521 - ATCTCACATAGCAATCTTTAATCAATGTGTAACATTAGGGAGGACTTGAARGAGCCACCA - 29580
-1 §$ H § ¥ L » S M C NI REDILZKE P P
- §$ H1 ATI FNOQCVTULGIRT™* K S H H
- L T * ¢ S L I NV *H * GG L ERATT

29581 - CATTTTCATCGAGGCCACGCGGAGTACGATCGAGGGTACAGTGAATAARTGCTAGGGAGAG - 29640
-H F HRGHAEYDURGYSE™* C * G E
- I F I EATHZ RS STTIZESGTV VNN ATRE S
- F S S RPRGVRSRVYQ*IMULGRA

29641 - CTGCCTATATGGAAGAGCCCTAATGTGTAAAATTAATTTTAGTAGTGCTATCCCCATGTG - 25700

-L P I WK S PNV * N * F * * C Y P H V

- L Y G RAULMTCI KTINTEFSSATIPM?*

- A Y MEEUP *CV KL IUL VV L S P CD
29701 - ATTTTAATAGCTTCTTAGGAGAATGACAAAARAAAARARAAR - 29742

-I L 1 A S * ENDIKIZKZK K K X

- F *» * L L R R M T K K K K X

- F NS FL GE * Q K K K KX
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TTTTTTTTTTTTTTTGTCATTCTCCTAAGRAGCTAT TAAAATCACATGGGGATAGCACTA
F F FFFVIULILIRZSY * NHMOGTIA AL
F FF F L SFS * EATIIKTITWG * H Y
F F F F CH S P KK KULULIKSHGDSTT
CTAARATTAATTTTACACATTAGGGCTCTTCCATATAGGCAGCTCTCCCTAGCATTATTC
L K L I L HI RAULUPYURQULS UL AULF
* ¥ * F YTV LGULT FHTIOGS S P * H Y 8
K I N F T H * G S s 1 A AL P S TITIH
ACTGTACCCTCGATCGTACTCCGCGTGGCCTCGATGARAATGTGGTGGCTCTTTCAAGTC
T VP S$I VLU RVASMEKMW®WILTFOQV
L YPRS Y S A WU PR™* K CGG G S F K S
Cc T LD RTPRGULUDENV VAL S S P
CTCCCTAATGTTACACATTGATTARAGATTGCTATGTGAGATTAAAGTTARCTAAACCTA
L BNV T H * L K I A M*D* S * L N L
s LML HI D * RUL L CZETIX VN * T XY
p * ¢C Y TUL I KDCYVRULI KIULTIKPT
CTTGTGCTGTTTAGT TACGAGAATTCATTCTGCACAAGAGTAGACTATGTATCGTAAACG
L vL.L FS$SY ENZSZFCTWRWVDY VS * T
L ¢ cLVTURTIWHBSAQE®>*TMYR KR
C AV * L REVFIULHIKSRILTCTIVNG
GAATTGCGAAARCGTTTACATAGCCCATCTGCCTTGTGTGGTCATCATGAGTGTTTATGC
E L RXURULHSU?PSAULTCGHUHETCTLC
N CE NV Y I A HBL P CVVIMSV YA
I A KT FT* P ICULUVWS S * V FMP
CTGAGTTGAATCAGCAGAAGCTCCACTCATGGAATTTTGAAGTTGTCTGGAGAAATCATC
L §$ * I S R S$ ST H G IULIKUILS G ETITI
* V . S A EAPLMET F®*S CULE K S S
E L N Q Q KL H S WNU FEV V WRNHP
CATGTCAGCCGCAGGAAGAAGAGTCACAGTGGGCTGCTTCTTTTGTCTCTGCGGCAAAGG
H vV S RRKI K SHSGUL L LUL S L RZQR
M S AAGRRVTV GCFU?PFCULCGIZKG
C Q P Q EEE S Q WADAS F V S A A KA
CTGAGCTTCATCAGTCTTTTTCTTTTTGTCCTTTTTAGGCTCTGT TGGTGGGAATGTTTT
L s f I §$ L F L F VUL FRULZCWWECTF
*Aa S SV F F FL S FULGS VG G NV L
E L HQ §$ F s F CPF * A LUL V GMTFC
GTATGCGTCRATGTGCTTGTTCAGCAGTATGACGTTGTCTTTGAATTGTGGATCTTTGTC
v ¢V NV 3>V Q QY DVVFETLWTIUFV
Y A8 M CLF S S$SMTUL S L NI CGS L S
M R QCACSAYVY *RCL* I VDULCH
ATCCAATTTRAATGGCTCCATGATAAGTCAGCCATGTTCCCGARAGGTGTGACTTCCATGCC
I Q F NGSMTI S Q©PCSURIRZCDTFHA
S N L. M A P *¥ * vV S HVPEGUV TS MP
P I * WL HD K S A MFUPI KV * L P CQ
AATGCGTGACATTCCAAAGAATGCAGAGGCACTTGGAGCAAATTGTGCAATTTGCGGCCA
N A * HS KECRGTWS KULICDNTILR RP
M R DI P KN AEA ALGA ANTCA ATIT CSGDQ
Cc v T FOQIRMOQRHTLEOGQTIVQ FAAN
ATGTTTGTAATCAGTTCCTTGTCTGATTAGGTCTTGGTCCCCGARATTTCCTTGGGTTTG
M F VI S SL S D * VLV ?PETISTULGL
cC L *s vV P CLTIU RS SWSUP KT EFU©PWUVC
v ¢ N Q F LV *L GL GPURNUFIULGF V
TTCTGGACCACGTCTCCCAAATGCTTGAGTGACGTTGTACTGTTTTGTGGCAGTACGTTT
F WTTS P K CUL SDVVLFCGSTF
s 6 P RLPNA®*VTLYCUFVAVRTF
L DHV S oML E™*RCTV L W QY V F
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841 - TTGGCGAGGCTTTTTAGATGCCTCAGCAGCAGATTTCTTAGTGACAGTTTGGCCTTGTTG - 900
-L ARLFRCULS SRV FULSDSULATULTL
- WR G F L DASAADV FL VT VW PCC
- G EAF *MUPOQQQI S * * QF G L V V

801 - TTGTTGGCCTTTACCAGAARCTTTGCTCTCAAGCTGGTTCAATCTGTCTAGCAGCAATAG - 960
-L L AFT RNV FA ALI KU LV QS V * Q Q *
- ¢ wWwW?PUL?PET TV LU LJ SSWF FNUILSS S N S
- V 6L Y Q KL CS QA G S I CULAATIMA
961 - CGCGAGGGCAGTTTCACCACCTCCGCTAGCCATTCGAGCAGGAGAATTTCCCCTACTGCT - 1020

-R E 6 S FTTSASHS SR RIS P T A
- ARAV $PPPLATIU RAGTETF?PILTILL
- R G Q FHHULUR* P F EOQZENU FUPY CC

1021 - GCCAGGAGTTGAATTTCTTGAATTACCGCGACTACGTGATGAGGAGCGAGAAGAGGCTTG - 1080
-A R S * I § 1 T ATT* * G A RR G L
- P GV E FL ELUZPRILURDETETRTEERA *
- Q EL ¥N F L NYRDYVMI RS EI KIRILD

1081 - ACTGCCGCCTCTGCTTCCCTCTGCGTAGARGCCTTTTGGCAATGTTGTTCCTTGAGGAAG - 1140
-T AA S A SLCVEAVFWOQUCUCS UL R K
- L P PLVL P SA * KPFGNVV P * G S
- C R L CF PLRURSULLAMUILT FTULEEYV

1141 - TTGTAGCACGGTGGCAGCATTGTTATTAGGATTGCGGGTGCCAATGTGGTCTTTGGGTGT - 1200
-L *H4H 6 6 § T v I RTIAGANWVV FEFGC
- ¢CSs$S TV AALULULGILURY PMUWS L GV
- vV A RWQHCY * D CGCQCGUL WV Y

1201 - ATTCAAGGCTCCCTICAGTTGCAACCCATACGATGCCTTCTTTGTTAGCGCCGTAGGGARG - 1260
-1 9 6 8 L $ C NP Y DA AVFU FV S AV G K
- F K A P S VATHTMZ®PSLILAUP * G S
- S RL P QUL QP I RTCULULTCT™*RURIRE YV

1261 - TGAAGCTTCTGGGCCAGTTCCTAGGTAATAGAAGTACCATCTGGGGCTGAGCTCTTTCAT - 1320
-* $ F WA SS * VI EV P S G A ETLF H
- EA S GPV PR ** KYHUL GUL S S F I
- K L L GG Q F L GNUZRSTTIWSG™* AL S F

1321 - TTTGCCGTCACCACCACGAACTCGTCGGGTAGCTCTTCGGTAGTAGCCAATTTGGTCATC — 1380
-FAVTTTWNSS G S S S VVANILUVI
- L P S PPRTI RIRVALIR®** P I WS S
- C R H HHEULUVG *L F G S S QF G H L

1381 - TGGACCACTATTGGTGTTGATTGGAACGCCCTGGCCTCGAGGGAATCTAAGTTCCTCCTT - 1440
-Ww T T I G V D WNATILA ASURE S K F L L
- 6P L L VL IGTUPWUPI RGN NILZSS S L
- DA Y WC* L EIRU®PGULESGTI®™* VP P C

1441 - GCCATGCTGAGTGAGAGCTGTGAACCARGACGCAGTATTATTGGGTAAACCTTGGGGTCG - 1500
-A ML S E S CE?PURURSTIICG®*TTIL G §
- P C * VRAV NQDA AV L UL G XK P W G R
- HAE*EL * T KTUZ QY Y WV NILG GV G

1501 - GCGCTGTTTTGGCCTTGCCCCATTGCGTCCTCCATTCTGGTTATTGTCAGTTGAATCTGT - 1560
-A L FW?PC?PTIASSTIULVIVS * I C
- R C¢CF GLAUPULIRU®PZ®PFWILIL SV E § V
- A VL AL PHTCUVULHSGY COQULNTILW

1561 - GGGTCCACCAAATGTAATGCGGGGGGCACTACGTTGGTTTGATTGGGGTCCATTATCAGA - 1620
-6 S T KCWNAGSGTT TULV*L G S I IR
- G P P NVMIRGA AL RWUPFDWGPUL S D
- vV HogM* CGGH YV GEGL I GV HYQT

1621 - CATTTTRATTTGTTCGTTTATTTAARRCARCAAGTACGTCTCTARATGCAGCAGTTTGGT - 1680
-H F N L F VY L KQQOQVRTIL®*MQOQF G
- I LI C S F I * NNIKUY VS KT CS S L V
- F * F VRL F KTTS ST S LN AA AV W *
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1681 - GACCTTCATGAAGGTACCAACACCTAGCTATAAGCGCACCACCAGCTGGATCTTGACAGT 1740
-D L HEGTNT™*UL * A HH QL DTILDS
- T F MKV PTUPS Y KRTTSWTIULTWV
- P S * RY QO HTLATI SAUPUPAGS S * QL

1741 - TGATAGTAACATTAGGTGTGCATGTTTGAACCATAGTGTGCCATCTATGAAAAGGTAAAA - 1800
-* * * B ¥ ¥ C M F E P * C A I ¥ E K V K
- DS NI R CATCILU NUBHKSV P S MKR * N
- I vT<L GV HV*TTITVCHUL™* K GIK KT

1801 - CCTTTCCTAGAGCACAAAGCCRAGCAGTGCTATAAGTATTACCCCTAGTGTTGTACCTTA ~ 1860
-P F L EHKAI KU GQTCYI KVY Y &P * CCTTUL
- L s *s T K &P S$ S A I S I TP SV V PY
- F P RAQSQAV L * VL PL VL Y L T

1861 - CAAGGATCTTCAAGCACATGAGGTTTATTAGATGCACAGCGCTGTACTACAGTGCATATG - 1920
- G §$s §$ss°T * GL L DOAOQQRCTTV HM
- K DL QA AHEV Y * M HS AV L QCTIOC
- R I F K HMU RV FTIURU CTA ALY Y S A Y A

1921 - CAACTGCATAGAGARATACAAGTCARAACAATGAGAAGTTTCATGITCGTTTAGACTTTG - 1980
-9 L HRETIQQVEKTMURSFMT FV * TL
- N CI E K Y K S Ko *E VS CSTFRLW
- T A * RN T S Q NN EIKVFHVRULDF G

1981 - GTACAARGGTTCTTCTAGATCCTGGATTTCGAGTGAAAACCAAAATATAATAAGCATTATT - 2040
-V Q 6 S SRS WIS SENZ QNDNTITISTITI
- Y KV LLDUPG FRV KT KTI™* * A L L
- T R F F * I L DFE * K?P K Y NKH Y *

2041 - AAAACAAGGAATAGCAGAAAGGCTAAAAAGCACAAATAGAAGTCAATTAAAGTGAGCTCA - 2100
-K TR N S R KA KIKUHK *» K S I KV § S
- K Q G I AERULIEKSTUNI RS QUL K * A H
- N K E * Q@ K G * KA QI E VDN * § E L I

2101 - TTCATTCTGTCTTTCTCTTAATGGTGAAGCAAAGTATTAAARATACTAGAGCAGCAACAA - 2160
-F I L S F § * W * 5 KV L KIUL EQQQ
- § FCL $LNGEA AIKY* KY * 5 S NN
- H §$ VvV F L LMV KQS I KNTRAATM

2161 - TGAGAARAAAGTGGCGAGTAGAGCTCTTGTTGAACCTCCTCTTGTCTGATGARRAGTTTTG - 2220
-* E K VASURALVEU?®P?®PLV* * K V L
- E K KW RV ELULULWNTZLTULTL S DE K F W
- R K $ G E*SsS s C*T7 s s CL MK S F G

2221 - GTGAAACTGATCTTGCACGCAGCTGATAGGTATGTCGAGTACCGTCAGCACRAGCARAAG - 2280
-V K L I L H A A DURY VEYRQH K QK
- * N * S CTOQUL I GMS ST VS TS K S
- E T DL AR S * * V CRV P S A Q A K A

2281 - CAAAGTGTGTGCTAGTGCAAGTTAGTGCAAATTTATTIGTCAGCARGAGGGTGRAATGGTG - 2340
-Q S vc=*C KU1V QIYCOQQEGEMYV
- KV C¢CASAS * CKU FI VS KU RWVKWH*>
- K ¢ v L VQVSANILIVLSARG®* NGE

2341 - AATTGCCCTCGTATGTTCCTGATGGGCAAGGTTCTTTTAGTAGTACAGTCGTACCTCTAA - 2400
-N C P RMFLMGI KV L L VV QS YL *
- I ALV CS * WA ARV FZ F**Y S5 RT S N
- L PpSYvVvV?ePDGOQSGS?Fs STV VP LT

2401 - CACACTCCTGATAGTGATATAGCTCGCAAGATGTAAATACAATCAATGTCAGGAAGAGAA - 2460
- T P D S$ DI A RKMM* I QS M S5 G R E
- TU5L L I Vv I * L A RCIEKYNOQTCUOQE EN
- H § * * » Y g 8§ Q DV N TINVRKRI

2461 - TARATTTTCATGTTCGTTTTATGGATAATCTAACTCCATAGGTTCTTCATCATCTAACTCC - 2520
-* F $ CSFY G * SN S TI GS S S8 8§ N S
- NF HVERFMDWNILT®P®*V L HEHUL TP
- I FMFVLWITI * L HRFUFTITI * L R
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2580

2521 GAATAATTCTTCTTAGT TAGAGGCTTARATAARTTGTCTCACTATTGARCTTATTATAACG
-E * F FLVRGLNNVNO CLTTIUETLTITIT
N NS S *L EA*¥ I I VSL L NI LTIL®*R
I I L LS *RLK*L SHY *~TUYYNUYV
2581 - TCAAGATTCCARATAGCAATCCTGAARAGTCCTCATAATGATAATCAATATCTCTGCTATT - 2640
-§$ RF QI AIULI KV VILTIMTITINTISATI
- 0b S K *Qs * Ks s * * *§ 1 S5 L L L
- K I P NS NPE S P HNUDNDNOGQUYTULCYC
2641 - GTAACCTGGRAGTCARACAAGATGAAACATCTGTTGTCACTTACTGTACTAGCRAAGCAAT - 2700
-V T W XK S TR * NI CCHILULY * Q § N
- *» P G S Q QDETSVVTYCTS KA ATI
- N L EV N KMIEK HTLULS LTV L AIKZOQY
2701 - ATTGTCGTTGCTACCGGCGTGGTCTGTATTTAATTTATAGTTTCCAATACGGTAGCGGTT - 2760
-I vvarTSGUVVYCTI *FI VS NTV AV
- L $L L P A WSV FWNIL®*T FUPTIIR* RL
- C R CY RRGUL Y L I Y S F QY G S G C
2761 - GTATGCAGCAAAACCTGAATCAGTGCCTACACGCTGCGACGCTCCTAATTTGTAATAAGA - 2820
-v ¢CS$ KT * 1 53 AY TULURI RS *F VIR
- Y AAK PESV?PTRTCDAZPNTIL®* * E
- M Q Q NL N OCULHHAATILILTUCN KK
2821 - AAGCGTTCGTGATGTAGCCACAGTGATCTCTTTTGGCAGGTCCTTAATGTCACAGCGCCC - 2880
-K R § * ¢ S HS bLFWOQVL NVTAUP
- S VRDUVATUV VIS F GRS LM S QR P
- A F YV M * PQ * S$LL AG?P* CH S A L
2881 - TAGGGAGTGTCCGGCCATTCGCAAGTGACCACGAATGATCACAGCACCRATGACAAGTTC ~ 2940
-** G V S G H S QVTTNUDUHSTNDIKF
- R ECPAI U RIK* P RMTITMAUPMMTS S
- G S VRPFASIDUHE™* S QHQ * Q V H
2941 - ACTTTCCATGAGCGGTCTGGTCACAATTGTCCCCCGGAGAGGCACATTGAGARAGRATGTT - 3000
-T F B ERSGHNTZCU®PUPEI RIUHTIEIKNDNYV
- L $ M 8 G L vVvTIV PRI RGTTU LU RIRMTEF
- F P * A VWS QUL S P GEAH®*ETZET CTL
3001 - TGTTTCTGGGTTGAATGACCACATTGAGCGGGTACGAGCARAACAGCCTGAAGGAAGCAAC - 3060
-C FWVE* P H* A GT S KQPEG S N
- VvV § 6 L NDHTIERVRANZSTILIEKEA AT
- F L G *MTTILS G Y EQTA* R K QR
3061 - GAAGTAGCTAAGCCACATCAAGCCTACAATACAAGCCATTGCAATCGCAATCCCGCCAGT - 3120
-E V A K P H QA AYUNTS HCNI RNUPAS
- K * L $ HI K?PTTIOQATIA ATIA ATIUPZPYV
- s s *AT S S L QY K PL QS Q S R Q S
3121 - CACCCAATTAATTCTGTAGACAACAGCAAGCACAAAACAAGCAAGTGTTACTGGCCACAA - 3180
-H P I NSV DDNSE KU HI KT S KCY WP Q
- T ¢L I L *TT ASTI KOQAS VT GGHK
- P N * F CRQQQ AQNI KIOQUVLLATR
3181 - GAGCCAGAGGAAAACAAGCTTTATTATGTACAAARARCCTGTTCCGATTAGAATAGGCARA - 3240
-E P E E N KL Y Y V Q K PV PTIRTIGHK
- $ Q RKT ST F I MYKWNULT FRTILIE™*A AN
- A R G K QAL L CTIKTT CS D * NR QI
3241 - TTGTAGTAACATAATCCAGGCTAGGAATAGGAAACCTATTACTAGGTTCCATTGTTCCAG - 3300
-L * * H N P G * E * E T Y Y * V P L F Q
- C $ NI I QARNU RIE KU PTITH RTEUHTCSR
- vvT™*S RULGIGNULULULGSTIVZPG
3301 - GAGTTGTTTAAGCTCCTCAACGGTAATAGTACCGTTGTCTGCCATGATAAGCAATGTTAA - 3360
-E L F KL LNGWNSTVV CHDI KQC *
s ¢cLsssTTvVvI1ivVvVvePeL S§S§AMISNUVK
- v v*APQR™* * Y RCL P * * A MTIL K
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3361 - AGTTCCARACAGAATAATAATAATAGTTAGTTCGTTTAGACCAGAAGATCAGGAACTCCT 3420
-5 8§ K QNNDNNUS* FV *TURI RS GTP
- VPN RIITI I VS S F RPEUDUGOQETLL
- F QT E * * *» * [, VR L D@Q KI RNESF

3421 - TCAGRAGAGTTCAGATTTTTAACACGCGAGTAGACGTAAACCGTTGGTTTTACTARACTC - 3480
-$S$ EEFRTFULTTRE* T * TV G FTZXKL
- Q K S s D F * H A S RRIKU?PILV L L N S
- R RV QI FNTW RUVDUVNUZ RUWFY * TH

3481 - ACGTTAACBATATTGCAGCAGTACGCACACAATCGAAGCGCAGTAAGGATGGCTAGTGTG - 3540
-T L T I L 0 Q Y A HNIRSA AV RMA SV
- R * QY CS STHTTIEA AZ Q?*¥GWIL V *
- V NN I A AV RTOQQS X RS K DG * C D

3541 - ACTAGCAARGAATACCACGAAAGCAAGAAAAAGRAGTACGCTATTAACTATTAACGTACCT - 3600
-T $ K NT T KAWRI KW RS TULILTINUWVP
- L AR I PRKOQEIKEVRY * L L T Y L
- * 9 E Y HE S KK EKIKYATIWNYVY * R TC

3601 - GTTTCTTCCGAAACGAATGAGTACATAAGTTCGTACTCACTTTCTTGTGCTTACARAGGC - 3660
-V $ 8 ETNUEY I S S Y S L S CAY K G
- F L P KRMST*VRTHVFLV LTI KA
- F F R NE * VHE KV FVLTT FILT CULOQRH

3661 - ACGCTAGTAGTCGTCGTCGGCTCATCATAAATTGGATCCATTGCTGGATTAGCAARCTCCT - 3720
-T L VVVVG6GS S * I GSIAGTLAT?P
- R * * § §$ S AHHKULDUZ®PULTULUD?>* Q L L
- A S S RRRUILITINWWTIMHCWTI S N S§ *

3721 - GARGAGCCGTCGATTGTGTGTATTTGCACATTCGGTGGGTCTTTAACRAGCTTGTTAAAG - 3780
-E E P S I V CICTU FGSGS LTS L L K
- K S RRLCVFAUHSVGL *QAaAC * R
- R AV DCV Y LHIRWV F NI KULV KD

3781 - ATGRAGRATGTAGCATTTTCAATACCAGTGTCTGTAGTAATTTGTGTAGACTCAAGCTGG - 3840
-M K NV AFSI PV SVVICVDS S W
- * RM * HF QY QCUL * * F V * T QA G
- EE CSIFNT SV CSNILZCRTILIEKILWV

3841 - TAGTAAACTTCGGTGAAATAGCCATGTACAACGACATAGTCTTTAACACCTGAGTGCCTA - 3500
-*~ T S V K *pPp CTTT * S L T PE C L
- §$ KL R *N S HV QRHS LT * HUL S A Y
- vV N F G EI AMYNDTIVFNT* V P I

3901 - TCCTCAGARATAACCACCARTTTGGTAGTCTTCTTTGAGTTTTGGTGTTGAARTGCCGTCA - 3960
-$S S E * P P I W*S5 S L S F GV EMP S
- P Q NNHQF G S L L *VL VL KTCRH
- L R I T T NUL V VFFETFWOC*NAWVT

3961 - CCTTCAGTAACGACAATTGTATCTGTGACACTGTTATATGGTATACAGTAGTCATAGTTA - 4020
-Pp S VTTTIVSVTULILYZGTIOQ* S * L
- L ¢ * R QL YL * HCVYMVY S S H S Y
- F S NDUNCTIOCDTUVIWYTVV I VM

4021 - TGTGTGTGCCAGCAARCAARAGTAGTTGGCATCATAAAGTAATGGGTTCTTGGATTTGCAC - 4080
-cCv¢coQgTU XK *L AS * S NGF L DL H
- VCA S K QS S WHHIKVMGSWICT
- ¢c VvV P ANIKVV GITIIKD®*WVL G F AL

4081 - TTCCBACAAAGCCAACATCTCATAATAATTCTACATGCGTTGATGCATTGTAGAAAATAT - 4140
-F Q Q S @ HL I I I L HAILMHBTCTR RIKY
- S NKANI S * * F Y MUR®* C IV E NI
- P T K P T S HNNSTCVDATL* KTI VY

4141 - ATCAAGGCATAGAGGTACAAARATTGCGCCTCCTTACCTGCAGCGACAAGCARAAGATGT - 4200
-I KA * RY KWNTCASL P AATS KRTC

S R HRGTIKTI AUPUZPY L QR QAIKTDWV

- ¢ 6 I EV Q KL RLUL TOCS D IKOQI KM *
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4201 - GAATAGATGGTAACAAATAGCAGCAGTAAATTGCAAATGAACTGGAAGCCCTTATAAAGG - 4260
-BE * M V T N S S 5 KL Q MNWI K P UL * R
- N R W *Q I A AV NTCI KT™* TG S P Y K G
- I DG NK * 0 Q * I A NEULZEATILTIKG

4261 - GCTAGCTGCCATCTTTTATTGAGCGCARATTATTTTGGTAGCGCTCTGAARAACAGCARGA - 4320
-A S CH L LLSATI I LV ATL®™*Z KTHA AR
- L AAI F Y * A QUL FW * R S E XK Q QE
- * L P S FI ERNYUFGS ALK KNS KK

4321 - AATGCAACGCCAATAACRAGCCATCCGAAAGGGAGTGAGGCTTGTAGCGGTATCGTTGCT - 4380
-NATU&PTIT S H?PKGSEHA ATCSGTI VA
- M QR Q *0A I RKGVRUL VAUV STLL
- ¢C N A NN KUPSETZRET®* GGL * R Y RCC

4381 - GTAGCATGAACAGTACTTGCAGGAGAAGCATTGTCAATTTTTACTGGCTGTGCAGTAATT - 4440
-V A * TV L A GEATLGSTIU FTGTCHR AUVI
- * H E QYL QEKHCOQTFTLTLA AUV Q * L
- 8§ M N S TCRU RSTIUVNTFZYWILTCS N *

4441 - GATCCAAGAGTAAARAARATCTCATAAACAAATCCATAAGTTCGTITTATGTGTAATGTAATT - 4500
-D P R V K N L I N K &I 8 S F MCUDNUVTI
- I QE * K I 8§ * T NP * V RULCUVM*F
- 8 K S K K S H K Q I H X F VvV Y V * CN L

4501 - TGACACCCTTGAGAACTGGCTCAGAGTCATCCTCATCARACTTGCAGCAAGAACCACAAG - 4560
-% 4 P * EL A Q S H P HOQTCS KDNH K
- DT LEWNWW®WTILA RV IIULTIKULAARTTR
- T PL RTG SE S S S S NILQQE P Q E

4561 - AGCATGCACCCTTGAGGCAACTGCAACAACTAGTCATGCAACAAAGCAAGATTGTAACCA - 4620
-S M HP * G N C NJN* S CUNI KA AT RTIL* P
- A CTULEU RTA RATT S HATI K QTDCNH
- HA PLROL QL VM QO S K I VTM

4621 - TGACGATGGCAATTAGTCCAGCAATGAAGCCGAGCCAPACATACCAAGGCCATTTAATAT - 4680
- R W OQ UL V Q 0 * S R AIKUHTIK KA I * Y
- DD GN* S S N EAEUPUNTIU®PTZ RUEPTFNTI
- T M A2 I §$ P AMI KU PSOQT Y QGHILTIY

4681 - ATTGCTCATATTTTCCCAATTCTTGAAGGTCAATGAGTGATTCATTTARATTTTTAGCGA - 4740
-I A H I F P I L EGZ©Q* VI HTILNTF * R
- L L I F S 0 FL KUVUNE®*XTF I * I F S8 D
- C 8 Y F P NS ¥ RS M SDSF KT FTULA AT

4741 - CCTCATTGAGGCGGTCAATTTCTTTTTGARTGTTGACGACAGAAGCGTTAATGCCTGAAA - 4800
-P H * GG Q FL F EC * R QKU R * C L K
- L I EAVNZFTFILNVDDR RSV NA *N
- 8 L RR S I SF * M VL TTTEA ALMPTEM

4801 - TGTCGCCAAGATCAACATCTGGTGATGTATGATTTTTGAAGTACTTGTCCAGCTCTTCTT ~ 4860
-C R QD OQH ULV M YDV F* S TOCUPATILL
- V2 K INTIWO™* CMTI T FEUVILV QL F F
- $ PR ST S GDV * FL K YTUL S S S S L

4861 - TGAATGAGTCAAGCTCAGGTTGCAGAGGATCATAAACTGTGTTGTTAATGATGCCAATAA - 4920
-* M S Q A Q VA EUDUHIEKTLTCTC®* * C Q *
- E * V KL R L QR I I NCUV V NDU ANN
- N E $ 8 $ 6 CRGS *TVL L MMZPTIT

4921 ~ CGACATCACAATTTCCTGAGACAAATGTATTGICTGTAGTAATTATTTGTGGAGAAAARGA - 4980
-R HHNTFULIROMYCUL * * L F V E KR
- DI T I S * DI KCTI UV CSNJZYULWRIKE
- T 8 Q FPETNUVILSVVITICGE KK

4981 - AGTTCCTCTGTGTAATARACCAAGAAGTGCCATTAAACACAAAAACACCTTCACGAGGGA - 5040
-5 § § VvV * * T K K CH * T Q KH L HE G

V P L. C N KPR S BABTII KU HI KN NTTFTRE

- F L CVINJGQTEVZEPULWNTIEKTUZPSURG K
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5041

5101

516l

5221

5281

5341

5401

5461

5521

5581

5641

5701

5761

5821

AGTATGCTTTGCCTTCATGACAAATTGCTGGCGCTGTGGTGAAGT TCCTCTCCTGGGATG
$S M L C L HD K LUILA ATLUWM®W * 8 § S P G M
vV ¢ FAFMTNTGCMWIRTCGEUVZ?PLTILGW
Y A L P S * QI A GAVUVYV KT FEFTLSTWDG
GCACATACGTGACATGTAGGAAGACAACACCATGCGGGGCTGCTTGTGGGAAGGACATAA
A H T * HV GROQUHHAGLTILUV G R T *
H I RDMT®*EDINTMZ®BRGT CTLWEGCH K
T YV T CRI KT TTE ECGA AU ATCTGIE KDTIR
GGTGGTACCCCTTTCCACAARAGT CAACTCT TTTTGATTGTCCAAGAACACACTCAGACA
G 6 S P FHKSOQULTFTULTIVAOQEHTTU QT
vV Vv AL ST KU VNJST F* LS KUNTTULRH
W * P F P Q K S TTLVFDTG CT PR RTHS DI
TTTTAGTAGCAGCAAGATTAGCAGAAGCCCTGATTTCAGCAGCCCTGATTAGTTGTTGTG
F * * Q QD * Q KPP * F QQU&P*1LUV VUV
F S $ $ KI SR SUPDTFSSPOD*ULTLC
L VAARTILATEATILTISSAATILTIZSTCTCV
TTACATAGGTTTGAAGGCTTTGAAGTCTGCCTGTAAT TAACCTGTCAATTTGTACCTCCG
L E R FEGPFEUVCTL®*LTTCO QT FEFUVPTP
Y I 6 L KA L XK S ACNT®*©PVNTILTYL R
T * v * R L * §$ L PV I NULJSTITCT S A
CCTCGACTTTATCAAGTCGCGARAGGATATCATT TAGCACACTTGARATTGCACCAARAT
P R L Y Q VA ATZ KTGT¢YUH UL AUHTILTE KTLHGQN
L DF I KSRIEKUDTITIO®*UHT®*UNTZ CTKI
$ 7 L S SREZ RTISTFSTTULETIA ATPIEKTL
TAGAGCTAAGTTGTTTAACAAGTGTGTTTAATGCTTGAGCATTCTGGT TAACRACGTCTT
* § « Yy VvV * 0 V.CLMTLETUHTSSG=* QR L
R AKLFNZEKT CV * €L S§1I L VDNINUVTL
E L § CL TSV FNAU®*ATFUWILTTSC
GCAGCTTGCCCAATGCAGTTGATGT TGT TGTAAGTGATTCTTGAATTTGACTAATCGCCT
A A CPMOTULMMTLTEL®™* UV I LETFETD™*S P
0 LAQCS*CCCIEK®*TFTILDNILTNTR RL
S L P NA VDUV VUV SDS * I * L I AL
TGTTAAATTGGTTGGCGATTTGT TTTTGGTTCTCATAGAGAACATTTTGGGTAACTCCAA
C * I 6 WRVFUVJF GSHREUHT EG* L 0
vV KL V 6D L F LV LTIZEHNTITILTGNSN
L N WL A I CFWZ FS*RTTFWUV TP M
TGCCATTGAACCTATATGCCATT PGCATAGCARAAGGTATTTGAAGAGCAGCGCCAGCAC
C H * T Y MPFAO®*QIE KV VT FETET QT ROQH
A I E P I CHKLH S KU RTZYTULIEKTSSAST
P L NL YATITCTIA ATZKTGTI™*RAATPASTP
CAAATGTCCATCCAGCAGTGGCAGTACCACTAACTAGAGCAGCAGTGTAGGCAGCAATCA
O M S I Q Q W Qg VY H*LEJ QO QT CTR RZOQDOS
K C P S S S G S TTNT®* S S S V G S N H
N VH PAVAUV ?PILTI RAABRAVYT®*AAATITI
TATCATCAGTGAGCAGAGGTGGCARCACTGTAAGTCCATTGAACTTCTGCGCACARATGA
Y HQ *AEVATTL®* V H* T S A HK *
I I $ E Q R W Q HC X S I ETILTLT RTNE
S S VS RGGNTUVSPILUNTFTC CAO OMTE R
GATCTCTAGCATTAATATCACCTAGGCATTCGCCATATTGCTTCATGAAGCCAGCATCAG
D L * H * Y HL G I RUHTIA AS* S Q H Q
I §s $ I NI T * A FATITULULUHET BASTIS
S L. AL I S PRUHSUPVYCF MU EKTPA ASTSA
CGAGTGTCACCTTATTAAAGAGCAAGTCCTCAATAAAAGACCTCTTAGTTGGCTTTAGAG
RV S PY * RAGSUPOQ™*KTS * L A L E
E CHL I KEO QU VTZLAUNIEKZ RTPTILSTWTIL * R
S VT L LI X S XK S S I KDTILTULVGTFTZRG
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5881

5941

6001

6061

6lzl

6181

6241

6301

6361

6421

6481

6541

6601

6661

GGTCAGGTAATATTTGTGAAAAATTAAAACCACCAARATATTTCAAAGTTGGGGTTTTGT
G 0V I FV KNT®*NUHGOQNTIZSTZ KTLGTEC
vV R * Y L * K I KT TZ XKTITFOQSUWGTF FUV
S ¢ N I CE KULXKZPZPIEKZYTFZEXVGUV L Y
ACATTTGTTTGACTTGAGCGAACACTTCACGTGTGTTGCGATCCTGTTCAGCAGCAATAC
T FV * L EZRTTULUHVUVCCDUPVQOQOQ Y
H L FDILGSEUHTFTOCUVATITLTFSSNT
1 CL T *ANT S RVILIRTSTCSAA-ATILST®P
CTGAGAGTGCACGATTTAGTTGTGTGCAARAGCTACCATATTGGAGRAGCAAATTAGCAC
L RY HDULJVV CZ XS Y HIGEH ATUN * H
* g ¢ T 1 * L CA XA ATTITULETZ KU QTIST
E S A RPF S CUV QKTULUPYTW®RSIEKTLATH
ATTCAGTAGAATCTCCGCAGATGTACATATTACAATCTACGGAGGTTTTAGCCATAGRAA
1 ¢ * NL RRG CTJ YV YNUILRTIERTE* P * K
F SR I SADUVYVUHTITTIVYGSGTFSUHRN
S VESPOQM<YTIULOSTTEVTLATITET
CAGGCATTACTTCTGTAGTAATGC TAATTGAAAAGTTAGTAGGTATAGCAATGGTGTTAT
QAL LL * * C * L K S§ * * V * QWO C Y
R H Y FCSNU ANTS®*Z KUV SRY S NGV I
G I T SVVMZILITIET KTILVG GTIH AMTYTLL
TAGAGTAAGCAATTGAACTATCAGCACCTARAGACATAGTATAAGCCACAATAGATTTTT
* $ K Q L N Y Q HL KT ™* Y KZPOQ*T1ITF
RV § N *» T I ST *RUHSTI S HNTZ RTFL
E * A I EL S AP KODTIUV*ATTITDTFEW
GGCTAGTACTACGTAATAAAGAAACTGTATGGTAACTAGCACAAATGCCAGCTCCAATAG
G * Y YV I KKTILVYGNU®Y¥HIEKT COQTL Q *
L S T T * * RN CMVTSTNA AS S NR
L VL RNJEXETVUW*LAOQMTPATPTIG
GAATGTCGCACTCATAAGAAGTGTCGACATGCTCAGCTCCTATARGACAGCCTGCTTGAG
E CRTEZEKZ KT CRIUHEAGOQILTIL®*TDSTILTL E
¥ VALTIU RSV VDMILSSTYHKTH ATGCTLS
M S HS * EV STCSU AZ?PTIURTZGQZPABA*V
TCTGGAATACATTGTTTCCAGTAGAATATATGCGCCARGCTGGTGTGAGT TGATCTGCAT
S 6 I H CF Q * NI CHA AIKTLUV * VDL H
L E Y I VS SRTIVYAEPSWOC CETLTITCM
W N TLF PV EYMPBRGOQAGTUV S * S A *
GAATTGCTGTAGAARCATCAGTGCAGT TAACATCTTGATATAGAACAGCAACTTCAGATG
E L L * KH Q C S * HULDTIETZ QO QTLQM
N ¢C¢C R NTI SAV NTITILTIO®*NTSNTFR *
I AV ETS SV QLTS *YRTA ATSTDE
AAGCATTTGTTCCAGGTGTAATTACACTTACACCCCCAARAGAGCAAGGTGARATGTCTA
K 4 L F Q V * L HL HPOQZKSI KUV KT CL
$ I ¢CSRCNJYTJTYTT®PZ KT RATR®*NUV *
A F VPGV I TTLTTEPZPIEKTETZ QGTEWMSN
ATATTTCAGATGTTTTAGGATCTCGAACGGAATCAGTGARATCAGAAACATCACGGCCAA
I F QMTPF *DTULET RNTO QT®*UNOQTEKTUHIHETGEGOQ
Y FRCPRTIGSNGTISETLITRNTITAK
1 S DVULGSU RTTETSVZE KT STETST® RPN
ATTGTTGAAATGGTTGAAATCTCTTTGAAGAAGGAGT TAACACACCAGTACCAGTGAGTC
I VEMVY ETI SLZEKTZEKTETLTHTZ QYU Q * V
L L KWUILIEKSTIL™* RRS * HTS ST S E S
C * NG * NL FETETGVNTZ PV PV S P
CATTAAAATTAAAATTGACACACTGGTTCTTAATAAGGTCAGTGGATAATTTTGGTCCAC
H * N *» N * H T G S * * G Q WTITITULVH
1 K I K I DTTULVLNTIEKUVTZSTG* F WS T
L KL KL THTWTPFTILTITZ RSV VDINTETGTZ P Q
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6721 - RAACCGTGGCCGGTGCATTTAAAAGTTCRAAAGAAAGTACTACARCTCTGTAAGGTTGGT 6780
-K P WPV HUL KV QKK VL QL CIXK VG
- NR G RCI * KF KU RI KYYDNZSVRILUV
- T VAGATFIKS S KESTTTTUL* G W *

6781 - AGCCAATGCCAGTAGTGGTGTAAAAACCATAATCATTTAATGGCCAATBACAATTAAGAG - 6840
-$S Q CQ * W C KN HNU HTLMANNN*E
- ANAS S GV XK TTITITI*WPTITTIZKS
- P M P VVV * KP * S FNGOQ* QL R A

6841 - CAGGTGGGGTGCAAGGTTTGCCATCAGGGGAGAAAGGCACATTAGATATGTCTCTCTCAA - 6300
-Q vV 6 C KV CHQGRI K AH*TICUL S§ Q
- R WG ARVFATIURGERHTIRY V S L K
- 6 G vV.gQ G L P S GEIKSGTTULDMMSTIL S K

6901 - AGGGCCTAAGCTTGCCATGTCTAAGATACCTATATTTATAATTATAATTACCAGTTGAAG - 63960
-R A *A CHV *¥DTYTIUYUNJZYNYQULK
- G P KL AMSKIU®PTIUF¥FITITITITS * S
- 6 L § L P CULURYUL YL * L * L P V EV

6961 - TAGCATCAATGTTCCTAGTATTCCAAGCAAGGACACAACCCATGARATCATCTGGCRATT - 7020
-* H g C S *Y § K Q GHNUP * NHUILATI
- $ I NV P S TIPS KDTTMHUETITIWOQF
- A S M F LV F QARTUGOQPMI KIS S G N L

7021 - TATAATTATAATCAGCAATAACACCAGTTTGTCCTGGCGCTATTTGTCTTACATCATCTC - 7080
-Y¥Y N Y NQ Q * HQ F VL AULF VL H HL
- I I I I $ N N T SUL S5 WURYL S Y ITI S
- *L » § A I T PV CZPGATICTLTS S P

7081 = CCTTGACTACAARAGAATCTGCATAGACATTGGAGARGCARAGATCATTCAACTTAGTGG - 7140
-P * L Q KN L HRHWI RS KIDHST * W
- L DY KRITCTIODIGEH AZI KTITIZ QTULSG
- L T T K&E S A *TLEZXQURSFNILV A

7141 - CAGARACGCCATAGCACTTAAAGGTTGARAAAAATGTTGAGTTGTAGAGCACAGAGTAAT - 7200
-Q K RH sSsT* RL KKMI L SCURAZQ SN
- RN AI AL KG * K KC * VV EHRV I
- E TP * HL KV EI KNWVETL™* S5 TZE * 8

7201 - CAGCAACACAATTAGAAATTTTTTTTCTCTCCCATGCATAGACAGAAGGGAATTTAGTAG - 7260
-Q Q H N * K F F F §SPMHERUOQZKGTI * *
- 8 NTTI RNVF¥FF S§L P CI1I DI RREF S S
- A T QL E I F F L SHA*TEGNIL VA

7261 - CATTAAAAACCTCTCCAAAAGGACACAAGTTTGTAATATTAGGGAATCTCACAACATCTC - 7320
-H * K P L Q KDT S L * Y * G I § Q H L
- I K NL §8 KR T QQ UV CNTIUZ RESHNTIS
- L K T S P K G HKF VILGNILTT S P

7321 - CTGAGGGRACAACCCTGAAATTAGAGGTCTGGTRAATTCCTTTGTCAATCTCARAGCTCT - 7380
-L R E QP * N * R S G XK F L CQ S Q S 8§
- * G N NP EI R GUL VNS F VNTLIE KA AL
- E G T T L KUL E VW *TIPUILSTI S$ KL L

7381 - TAACAGAGCATTTGAGITCAGCAAGTGGATTTTGAGAACAATCAARCAGCATCTGTGATTG - 7440
-* Q0 §$ 1 * VvV Q Q VD FEWNNUOQOQHTUL * L
- NR A F E F S KW IULURTTINZSTICDC
- T EH L S SASGUF * E QS TAS VIV

7441 - TACCATTTTCATCATACTTGAGCATAAATGTAGTTGGCTTTAAATAGCCRACAARATAGG - 7500
-Y H F R AT *A *M* L ALNJSIZQQNR
- T 1I1 F I I L EH K C S WUL * I A NIKTIG
- P F § S YL I NV V GFK * P T K * A

7501 - CTGCAGCTGACGTGCCCCAAATGTCTTGAGCAGGTGAAAAGGCTGTAAGAATGGCTCTAA - 7560
-L 9L TCU&PIEKO CTLEU QV KR RIUL™* E WL *
- ¢§8§ *RAPNVL SR * KGCIZ KNG S K
- A ADVPOQOMS * A GE K AUV R MATL K
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7561 - AATTTGTAATGTTAATACCAAGAGGCAACTTAAARATAGGTTTCAAAGTGTTAARAACCAG - 7620
-N L * C * Y Q EA T * K * VS KO C™* N Q
- I ¢C NV DNTI KU RUOQILI KNI REFQSV KTR
- F VvVMILTIUPRGNTLIZE KTISGT FI KU VL KTPE

7621 - ARGGTAGATCACGAACTACATCTATAGGTTGATAGCCCTTATAAACATAGAGAARACCCAT - 7680
-K vV D E ELHIL * YV DS P Y KHRETH
- R * I T NY I Y RUL I AULTINTIEIKU?PI
- G R S RTTSTIG* * PL * T * RN P S

7681 - CTTTATTTTTAAACACAAACTCTCGTRAGTGTTTAAAATTACCTGACTTTTCTGAARACAT - 7740
-L Y F T QT ULV SV * N Y L T F UL K H
- F I F KHKULS* Vv F KTIT®*ULF * NI
- L F L NTNSRE KT CULI KTILU®PUDTFSZET S

7741 - CAAGCGAAARGGCATCAGATATGTACTCGAAAGTGCAATTAAATGCATTATCGAATATCA - 7800
-Q A KR HQTICT RI KT CN®*MUH YR I S
- K R K G6GI RY VLEJSATII KTCTITIZEYH
- S E KA S DM Y S KV QLN AILSNTITI

7801 - TAGTATGTGTCTGTGTACCCATGGGTTTAGAARCAGCAAAGAAAGGGTTGTCACACAATT - 7860
-* Y VvV § VY P WV * K Q QR K G CHTI
- $ M CLCTHGU FURNZSI KEWRUVVTQF
- v CcvCVPMGLETA ATZ KI KT GTL S HN S

7861 - CAAAGTTACATGCTCGTATAACAACATTAGTAGRATTGTTAATAATAATCACCGACTGTG - 7920
-9 S YMULV * QH * * NC* * * 5§ P TV
- K Vv rCcCSs8SyYNW NTIUSURTIUVNNDNNUHRTIL*
- K L H AURTITTULVEZ LULTITITITTDTCD

7921 - ACTTGTTGTTCATGGTAGAACCAAAAACCCAACCACGGACAACATTTGATTTCTCTGTGG - 7980
- C C S W * NQ K PNUHGQH LI S L W
- L VvV VHGRTI KNPTTTT™ODNTI®™*TFL CG
- L L FMVEU PI XKTZGQQ®PRTTT FUDT FS VA

7981 - CAGCBRAAATAAATACCATCCTTAAAAGGTATGACAGGGTTGCCAAACGTATGATTAATAG - 8040
-Q QN K Y H?P * KV * QG C QT Y D * *
- §$ K I N TIUL KU RYDURV A KU RMTINS
- A K * I PSL KGMTSGUL PNV * L IV

8041 - TATGAAACCCTGTAACATTAGAATAAAATGGAARGAARATAAATCCTGAGTTARATAAAGAG - 8100
-Y E T L * H* NKMEETINUPETLNKE
- M K P CNTIURTIKMWI KI K®*TIUL S * I K S
- * NP VT L E * NG R NI K S * V K * RV

8101 - TGTCTGATCTARAAATTTCATCAGGATAGTAARACCCCCCTCATAGATGAAGTATGTTGAG - 8160
-C L I * K FHQ D S5 KPP S *M K Y V E
-V S$ KN F I RTI VNUPUPHIR®* S MIL S
- $ b L K1 s$s8 G * * T ©PVLTIDEVC*¥ YV

8161 - TGTAATTAGGAGCTTGAACATCATCARARGTGGTGCACCGGTCAAGGTCACTACCACTAG - 8220
-C N * EL EHHQKWOCTGOQGH Y H *
- VI RS L NTITI K S GAPV KUV TTT S
- * L G A * T $§ 8§ KV VHRSU RS TL P LV

8221 - TGAGAGTAAGARATAATAAGAAAATAARACATGTTCGTTTAGTTGTTAACAAGAATATCAC - 8280
-* E * E I I R K * T CSF S C * Q E Y H
- ES K K * *» EN KH VRULV VNIKWNTIT
- R VR NN K I KINMT FUV * L L T RTI S L

8281 - TTGARACCACAACTCTGTTGTTTTCTCTAATGATAAGCCTACCTTTTTCCAGARGAGAAT - 8340
-L K P QL CCUPFL * * * A Y L F P EE N
- * NHN SV V F S NDIKU©PTT FF QKR I
- ETTTULULVFSLMTI S L P F S RRE *

8341 - AAATCATATCATTGATTTGATTCTCCTTAAGAGACATTACAGCAGTTCCTCTTAATTTAA - 8400
-K s Y H®H *r F DS P *ETILQOQVFULL I *
- NH I I DL I L L KRHY S S S S * F K
- I1 1 8 L1 * F S L RDTITA AV PLNTULR

FIG. 12 Con't



Patent Application Publication Aug. 18,2005 Sheet 65 of 106

8401

8461

8521

8581

8641

8701

8761

8821

8881

8941

5001

9061

9121

9161

GAGGAAATTTGCTCATGTCAAAGAGTGAATAGGAAGACAACTGGATAGGATTTGTGTTCC
E E I ¢C S CQURVNIRIKTTSG * DL C S
R K FAHVZKUE®*TIGRIOQLDIRTIZCGCUV P
G N L L M S K S E*EDINWTIGT FV F L
TCCAGAARATGTAGTTAGCATGCATGGTATAGCCATCAATTTGITCCITCGGCTTGCCAA
S R K C S * HA WY S HOQFUV P S A CQ
P ENVV S M HGTIOATINILTEFTILIRILAIK
Q KM * L ACMUV*P S ICSUF FSGTULUZPR
GATAGTTAGCCCCRATTAARRATGCTTCCGATGATGATGCATTTACATTTGTAACARAAG
p s *pPp Q L K ML PMMMUHTLUHIL * Q K
I v §$ PN * K CFR™* * CI ¥ I CNK S
* L A P I K NASDDUGDO AZFPTZFVTK A
CTGTCCACCATGAGAAATGGCCCATAAGCTTGTARAGGTCAGCATTCCAAGAATGCTCTG
L $ T M R NG P * A CKGQH S KN AL
c p P *EMAUHI KTILV KV S I P RMILC
V HHEZ KWU®PTISUL *R S ATFOQEC SV
TTATCTTTACAGCTATAGAARCCACCCAGGGCTAGTTTTTGCTTTATARATCCACACAGAT
L S L gL *NHUPGULVFAUL* IUHTD
Yy L. Y s YRTTOQOQG™* F L L Y K S T QI
I F TATIZ EZPUPURAST FCTFTINUZPHR?*
AAGTGAARBACCCTTCTTTAGAGTCATTCTCTTTTGTCACATGTTTGGTCCTAGGGTCAT
K * K T 5L L * 8 H $§ L L S H VW S * G H
S E K P F F RV I LFCHMT EFGU?PR VI
V X NP S$LESF S FVTC CLUVULGSY
ACATATCGCTAATAATAAGGTCCCATTTATTAGCCGTATGTACTGTTGCACAGTCTCCAA
T Y R * * * ¢ P I Y * P.Y VL L H S L Q
H I A NN KV P F I S RMYCCTV SN
I $ L I I R S H L L AV CTVAQ S P I
TTAAAGTAGAATCTGCGTCGGAGACGAAGTCATTAAGATCTGAATCGACAAGTAGTGTGC
L K * NL R RRRSH*DILNUZRZGQV V C
* 8 R I CV G6GDEVIKTI®* I DI K * CA
K VvV E S A S ETI KSULURSE ST S § V P
CAGTTGGCAACCATTGTCTGAGCACAGCTGTACCTGGTGCAACTCCTTTATCAGAGCCAG
Q L ATTI V * A QL Y L V QL L Y Q S Q
S W g P L S EH S CTWICWNSFTIIRAS
vV G NH CL ST AV P GATU?PTULSE P A
CACCAAAGTGAATAACTCTCATGTTGTAGGGTACAGCTAAAGTAAGTGTATTTAAGTATT
H ¢ S E * L §$ CCUPRV QCLIK®* VYL S I
T K V N N S HVV GGY S * S KU CTI* VL
p K * 1 T L MUL™* GGTAI KUWVSVF K Y *
GACACAGTTGAGTATACTTTGCGACATTCATCATTATTCCTTTTGGTATAACAGCATTTT
DT VEYTULIRMHSSULVFULUL V* QHTF
T Q L §$ I L C DI HUHY S F W Y NS I F
H $ * Vv Yy P ATV FTI I I P F GI TATF 8§
CACCATAATTCTGAAGGTCACACTTTTCAAGAAGCATTCTTTGCATCTTGTACRAAGTTAG
H HN SEGUHTFQE®AFTFAZSCT S *
T I I L K v T UL F K KH S L HL V Q V R
p * F * R $ HF SRS TIUL CTIULYIEKIULG
GCATCGCAACACCTGGTTGCCACGCTTGACTTGCTTGTAGTTTTGGGTAGARGGTTTCAA
A S QB L VATULDILILVVL GRIRTFEFDQ
H RNTWILPRULTO CUL* F WV EGF N
i1 A TVPGUCHA®*L®ACST FG* KV S§ T
CATGTCCATCCTTACACCARAGCATGAATGAAATTTCAGCATAGTCAATTGTAACCTTGA
H vV H PYTKA*MIEKFOQHS QL * P *
M §$ I L T P K HE * NTF S I VNTCNTILD
C P S L HQSMPNETISA A®™*STIUVTTULT
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9241 - CCACTTTTGAAATCACTGACAAATCTTGTGACTTTATTATCTCGACARAGTCATCAAGTA - 9300
-P L L K S L TNUILWV TULUILS RQ S HQ V
- HF *NH*(QIUL*LY YL DI KV IK*
- T F E I T DK KJS CDT FTITISTI K S S S K
9301 - AAAGATCAATCACAGAACACACACATTTTGATGAACCTGTTTGCGCATCTGTTATGAAGT - 9360
-K D Q S QNTHTIULMNILTE EFAIUHILTIL* S
- K I NHRTWHTUF* *TJCULIRTIUCYEV
- R s I T EH T H F DE&P VCA SV M K *
9361 - AATTTTTCACTGTGCTGTCCATAGGGATAAAATCCTCTAATTTAAGTGGTGAATCTTGTG - 9420
-NF §$ L CC®P* G * NPLTI * V VNTUV
- I F HCAUVHRUDI KTIUL®*T F KW * I L *
- F F T VUL SIGIKSSNULZSGESCE
9421 - AGCGCTTGGCTAAGCCTATCATTAAATGAAGACCGCCAAGTTGTCCATGACTGAARATCTC - 9480
- S AWUL SL S L NED R©QV V HD* N L
- AL G * A Y H* M KT A KUIL S MTETI S
- R L A K ?PTITII K RPPSCUP* L K § P
9481 - CATAARCGATGTGTTCGAAGGCATAGCCCTCGAGCTTATATCGCTGTATGAATTCATCCA - 9540
-H K R CVRRUHSPRAYTIA AV * I HP
- I N DV FEGIA ALETZLTI S L Y E F I H
- * T M C S KA *P 8 8L Y RCMNS s I
9541 - TRAGCGAGCTCGAGAAAGTCAGTTTCCATTTGTGATCTGGGCTTARAATCCTCTAAGTCTC - 9600
-* R ARESOQU FU&PV FVIWA>*NPUL S L
- $ EL E KV S FPFHUL *S GL KTUL * V 8
- 2 S S R K SV s 1 CDU L GULE K S S K S L
9601 - TGCTCTGAGTAAAGTAGGTTTCAGGCAACTGTTGAATAATGCCGTCTACTTTCTTARAGT - 9660
-C $ E * S RFQATVE®*CIRILTILS * 8§
- AL S KV GFRQLLNNW AV Y FUL KV
- L * vV K *»vV s gNC* I MP ST F L K *
9661 - AGTTAAACTGTGTTTTTACTGATTCTCCAATTAATGTGACTCCATTGACGCTAGCTTGTG - 9720
- * TV F 1L I L QL M™* L H * R * L V
- VKL CUFY * F 8N * CDSI DA ASTILC
- L NCV FTDS?PI NV TPILTTILATCA
9721 - CTGGTCCCTTTGAAGGTGTTAGACCTTTGACTGRAACCTTCTGTTATTARAACACCATTAC ~ 9780
-L v P L KV L DUL* L NL L L L KHHY
- W Ss$5L * RC* T FODO™*TU FCY *NTTIT
- G P FE GV RUPILTZEWZPSV I KT PL R
9781 - GGGCGTTTCTAAAAAGGTCTACCTGTCCTTCCACTCTACCATCAAACAAGACAGTAAGTG - 9840
-G R F * K GGL P VLI PLYHQTI RQ * V
- GV S K KV YL S FHSTTIKOQD S K *
- A P L KR ST CUPSTULUPSNI KTV 3 E
9841 - AAGAACAAGCACTCTCAGTAGGTTTCTTGGCAATGTCAGTCATTGTGCAGACACCTATTG - 9900
- X N K H S Q * V s w Q C ¢ S$ L C R HL L
- RT™S T™0L S R PFLGNV S HCAUDTYC
- E QAL §V GF L AMS VIV QTUZPEPTIV
9901 - TAGATACATGTGCTGGGGCTTCTCTTTTGTAGTCCCAGATTACAGTATTAGCAGCGATAT - 9960
-* I H VL GLULUFCSPRUL QY * Q R Y
- RY MCWGF S FVV P DY S TI S S TDI
- b T ¢CAGASLL* S QI TV LAATI S
9961 - CAACACCCAAATTATTGAGTATCTTAATCTCTGGCACTGGTTTAATGTTACGCTTAGCCC ~ 10020
-0 H PNY *V S * S L ALV * CY A * P
- NT @ I I E ¥ L N L WHWUFNUVTTIL S P
- T P K L L §$ I LI $GTGULMIULIRTILADQ
10021 - ARAGCTCAAATGCAACATTAACAGGAAGTGTTGTCTTATTTTCAAAGATCTCCACATCAA - 10080
K AQ M QH *Q E VL S Y F QR S P H Q
K L K ¢ NI NRI KU COCU LTIV FI KU DTILHTIN
$ §$ N ATULTGS8S V VL F S KTI ST S I
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10081 - TACCATCTACCTTTGTGTAAACAGCATTATTAATGATGGAAACAGGTGCTTCGCCGGCGT - 10140
-y H L PLCZXKOQHY * * W KOQUVTILE RRR
- 7 I YL CUVUNJSTITIUNZDTGNT RTCECTFA ATGUV
- P S TFUV *TATILTILMBMETTGA ASPALAC

10141 - GTCCATCARAGTGTCCTTTATTAACAACATTATAAGCCACATTTTCTARACTCTGTAACC - 10200
-V HOQO S VLY * Q0 HYZ KTZ®PHTFTULUNSUVT
- 5 1 KV S FTIUNUNTITISUHTITF*TTIL * P
- P S KCPILTILTTTIL *ATTFSIZ KTULTC CHNL

10201 - TGGTAAATGTATTCCACAGGTTATAAGTATCARATTGTTTGTARATCCATAGGCTAAATC - 10260
-W * MY S TG Y KY QI VCZEKSTIG* I
- 6K CIPQgVISTIZ KTILTFEFVNTP*AaTKS
- vV NV FHBRIL *#V SN CTUIL* I HRTILNTP

10261 - CAGCAGAAATCATCATATTATATGCATCCAAGTACTGTCGGTACTCATTTGCATGGTGTC - 10320
-0 QK S S Y YMUHE®PSTUVGTHTLEGTUV
- S R NHHITIOCTIOQVILSVZLTITC CMV VS
- A E I I I L Y ARSI KJYCRY ST FOATWTCTL

10321 - TGCAAACAGCACCACCTAAATTGCATCGTGTAATACACGTAGCAGATTTGAGTGGAACAT - 10380
-C K Q HHLNCTIUV * YT * g I * VEH
- ANST T * I aASCUNTZ RTSTZ RTFTETWNI
- QT A PP KTULUH®RVIUHVADTILTSTGT *

10381 - AATCAATATCCGACACTACTTGTTTGCCATGAGACTCACAAGGACTATCAGAATAGTAARA - 10440
-N Q Y P T L LV CHTETHTZE KTUDTZYOQNS K
- I NI RHYLPFAMZERILTT RTTIT RTIV K
- § 1 $DTT TG CTULZP®*DSOQGTULSE * * K

10441 - AGARAGGCAATTGCTTTAAATTAGTAAATGCACTTTTATCGARAGCTGGAGTGTGGAATG - 10500
-R KA I ALNT®* * MHF Y RE KTILTETCTGM
- ERQLL * I S KCTTFTITESWSVESTC
- K GNOCTFZ XLV NATLTULSTI KA AGV WN A

10501 - CATGCTTATTCACATACAARCTACCACCATCACAGCCTGGTAAGTTCAAGTTTGACARGA - 10560
-H A Y S HT VN JYHHUHSILV S S SILTR
- ML I HIQTTTTITA AW *V Q V * QD
- ¢ L FTJYKULUPZPSOQPGI KT FTZ KT ETDIK KT

10561 - CTCTTGTGTCAARACCTACACACAATTGCATTGGCTGGGTARCGATCAACGTTACRATTCC - 10620
-L L CQTVY T QL HWILGNTUDTG QT RTYNS
- S ¢V KPTUHNTZGCECTIGWVTTINU VTTIFP
- L VS NILHTTIATLODBAG™* RS TTILOQTFQ

10621 - AARACARACAAACACCATCAGTGAATTTATCGTGATGTGTAGCATAAGAATAGARGAGTT - 10680
-K T N K H HQ * I Y RDUV * HEKINTZ RTR RV
- KQ TONTTISETFTIVMCSTIRZRTITETETF
- N K QTP SV NTLTS®*¥OCV A *E * K S 8

10681 - CCTCTATTTTGTAAGCTTTGTCACTACATGGCTGAGCATCGTAGAACTTCCATTCTACTT - 10740
-P L FCKTULC CHJYMATEUHTZ RRERTSTITLL
- LY FVSFVTTHW®WILSTIUVETLTPTFTUYF
- 5 I L * AL S L HG * A S * NFHST S

10741 - CAGCCTGAGGCACACACTTGATAGCCTTTGGATTTCCAATGTCATGAAGAACTGGAAACT - 10800
-Q P EAUHT®* * PLDFOQTCHETETLTET
- S L RHTTILDJ STULWTISNUVMIENUWEKL
- A * G T HLIATFGTFT PMS* R TG N L

10801 - TATCAGCAAGCAATGCAGACTTCACAACCATGTGTTGTACTTTTCTGCAAGCAGAATTAA - 10860
-Y Q 0AMQT S QPOUCVVLTFT CTE KO QN *
- I S KQCRULUHNI HVILYTFSA AST RTIN
- S A S NADTFTTMOCTCTT FTLGQA ATETLT

10861 - CCCTCAGTTCATCTCCTATAATAGGGTATTCAACAGACCAATCAACGCGCTTAACAAAGC - 10920
-P S VHLUL * * G I Q QTUNJOGQT RA BAT*Q S
- P Q F I §$ YN RV VT FNJE RTPTINATLNEK A
- L $ S$ S P I I G Y STODUGQST®TRTILT K H
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10921 - ACTCATGGACTGCTARACATCTAGTCATGATAGCATCACAACTAGCCACATGTGCATTTC - 10980
-T H G L L NI * S$ * * HHN* P H V H F
- L M DC* TS S HDSITTSHMT CTIS
- S W T A KH L VMIASQQTLATTCA ATFP

10981 - CATGTACCTGGCARATGTTGGTCATGGTTACTCTGAAGGTTACCCGTARAGCCCCACTGCT - 11040
-H VvV P GNUV GHGY SEGY P * S PTA
- MYL AMLVMVTLI KVWVTIRI KA AUPTILTL
- C T WQOCW®W S WILUL * RL PV KUPHTZC *

11041 - GRACATCAATCATAAATGGGTTATAGACATAGTCAAARCCCACAGAATGATTCCAGCAGG - 11100
-E H QS *M G Y RHS QNP OQNUDS S R
- N I NH KWV I DIV KTHRMIUPASG
- T $I I N G L * T * 8 KUPTE™*TF Q QA

11101 - CATAAGTATCTGATGAAGTAGARAAGCRAGTTGCACGTTTGTCACACAGACAACACGTTC - 11160
-H K Y LMK * KS KL HV CHTDNT F
- 1 8§81 ** *# 8 R KASCTU FVTOQTTR S
- * v $ D EV E K QQVAIRTILZSHRQQHV L

11161 - TTTCAGGTCCAATCTTGACAARGTACTTCATTGATGTAAGCTCAAAGCCATGCGCCCAAR - 11220
-FQV QS * Qg s T S L M * A Q S H A P K
- FR S NILDI KUV L H*CE KU LEKAMZ RPK
- S G p I L T K Y F I DV S S KU®PCOAOQR

11221 - GGACGAACACGACTCTGTCTGACAATCCTTTCAGTGTATCACTGAGCATTTGTACTATCT -~ 11280
-G R T RLCVLTTI L SV Y H*AF VL S
- DEHDSV *¥ QS FQCTITTE EUHTLYYTL
- T N T T L S DNUZPVF SV SL S TICTTIL

11281 - TAATACGCACTACATTCCAGGGCAAGCCTTTATACATGAGTGGTATAAGATGTTTAAACT - 11340
-* YA LHSURASTLYT* V V *x DV * T
- N T H Y I P G Q A F I HEWYXKMTF KL
- I R T T F QG KPUL Y M S G IRU CTULNW

11341 - GGTCACCTGGTGGAGGITTTGCATTAACTCTGGTGAATTCTGTGTTATTTTCAGTGTCAA - 11400
-G HL VEVILH®*TLW*ILCYFQCQ
- VT WWRFCTINSGEZ FCVIF S8 VN
- s PG GG FALTULVNSVILF SV ST

11401 - CATAACCAGTCGGTACAGCTACTAAGTTAACACCTGTAGAAAATCCTAGCTGGAGAGGTA - 11460
-H N Q SV QLLS *HL * KIULASGEV
- I T S R Y S Y * V NTOCU RIK S * L E R *
- % PV G T AT KILTU PV ENUZPS WR G R

11461 - GGTTAGTACCCACAGCATCTCTAGTTGCATGACAGCCCTCTACATCAAAGCCAATCCACG - 11520
-G *Y P QO HL * L HD S PULUHOQZS Q ST
- v 5 T H S$ISsCcCMTATLYTIKANTPR
- L v pPTASIL VA *Q P S TS K P I HA

11521 - CACGAACGTGACGAATAGCTTCTTCGCGGGTGATAARACATATTAGGGTAACCATTGACTT - 11580
-H ERDE*LULRG* * T Y * G N H * L
- T NV T NS FFAGDI KHTIU®RVWVTTDTL
- R T * R I A S SRV INTITULG®*PULTW

11581 - GGTAATTCATTTTGAAACCCATCATAGAGATGAGTCTACGGTAGGTCATGTCCTTTGGTA - 11640
-G N S F *NPS * R * VY GRS C P L V
- VI H F ETHHIRDE STV G H VL WY
- * F I L K P I I EMS LU R®* VM S F G M

11641 - TGCCTGGTATGTCAARCACATAATCCTTCAGTCTTGAATTTTATATCAACGCTGAGGTGTG - 11700
-¢C LV CQHIIULQS * I LY QZR * GV
- A WY VNTT®* S F S UL EVFYTINATEVC
- P G M S T HWNUP S VL NTF I S TULIRZCV

11701 - TAGGTGCCTGTGTAGGATGAAGACCAGTAATGATCTTACTACAGTCCTTAAAARAGTCCAG - 11760
-* v p VvV *DETDOGQ* * 8 Y Y S P * K V Q

R C L CURMIKTSNDULTTV L KK S S

G A CVG*R P VM ILLQSL K S PV
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11761 - TTACATTTTCTGCTTGTAATGTAGCCACATTGCGACGTGGTATTTCTAGACTTGTAAARTT - 11820
-L H FLLVM*PHCDVVFLODIL * I
- YyI1 FfF CUL * CS HTITATWYUF * T CKL
- T F $ACNVATULRU RS GTISURILUVNTC

11821 - GCAGTTTGTCATAARAGATCTCTATCAGACATTATGCACAARATGCCAATTTTTGCCCTTG - 11880
-AV CHKDU LY QTULCTI KT COQT FTLPL
- Q F VI KI S I RHEYAQNANUNTFTCUPTC
- s LS *RSL SDTIMUHIKM?PTIUPFATLWUV

11881 - TGATAGCCACATTGAAGCGGTTGACATTACAAGAGTGTGCTGTTTCAGTAGTTTGTGTGA - 11940
-* * P H * S G * HY K S VL F Q * F V *
- D s # I EAV DITU RV CCUFS S L CE
- I A TUL K RULTULQECA AV S VV CVN

11941 - ATATGACATAGTCATATTCAGAACCCTGTGATGAATCAACAGTCTGCGTAGGCAATCCTA - 12000
-1 * 31 $ HI QNP VM©NIOQOSA*ATITL
- Yy DI Vv I F RTUL * * I NS L RRZQ 5 *
- M T * S Y S EU®PCDESTV CV GNP K

12001 - AGATTTTTGAAGCTACAGCGTTCTGTGAATTATAAGGTGAGATAAARRCAGCTTTTCTICC - 12060
-R F L KL @ R S VNY KVUER* KOQULF S8
- b F *SyYysv.L>*TI1T1IIR™®*DKWNSF S P
- I ¥F EATAUFCEUL®*GETIZ XKTATFTULQ

12061 - AAGCAGGATTGCGTGTAAGARATTCTCTTACAACGCCTATTTGAGGTCTGTTGATTGCAG - 12120
- K ¢ D CV *E I L L QRL F EV C * L Q
- §$ R I ACIEKI KU F S Y NAYTLRSVDZCR
- A G LRV RNSTLTTU®PTI * G L L I A D

12121 - ATGAAACATCATGTGTAATAACACCTTTGTAGAACATTTTGAAGCATTGAGCTGACTTAT - 12180
-M K HH# v *»+* HL CRTU F>* S I EULTY
- * NI M C NNTVFV EWHUFEATILS * L I
- E TS CvVvI1TU®PUL*NTIILIKH™*AUDTL S

12181 - CCTTGTGTGCTTTTAGCTTATTGTCATARACTAARGCACTCACAGTGTCAACAATTTCAG - 12240
-P CV L L A Y CHI KU LI KUHS OQOOCOQOQTF Q
- L vcCc?F*1LTI1IUVIUN®*STUHSVNNTFS
- L ¢ aAFsS$SLL S *T KA ATLTUVSTTI S A

12241 - CAGGACAARCGGCGACAAGTTCCAAGGAACATGTCTGGACCTATTGTTTTCATAAGTCTGC - 12300
-Q DNGDI K FQGTT CLUDUZLULT FS * VC
- R T TA TS S K EH VW T Y CF B K S A
- G Q RRQV?PRNMSSG®PTIV F I S$ L H

12301 - ACACTGAATTAAAATATTCTGGTTCTAGTGTGCCTTTAGTCAGCAATGTGCGGGGGGCTG - 12360
-T L N * NI L VLV CIL * S A MOCGG L
- H *+ I XK I FWU©F+* CAUF S QQCAGG W
- T EL KY S G S SV?PLV SNV RGAG

12361 - GTAATTGAGCAGGATCGCCAATATAGACGTAGTGTTTTGCACGAAGTCTAGCATTGACAA - 12420
-v I E QDR QYRR SV L HEV * H * Q
- * L S RI ANTIUDVV F CTI K SS I DN
- N A G S PTI * T *CUPFARSILATLTT

12421 -~ CACTCARGTCATAATTAGTAGCCATAGAGATTTCATCAAAGACTACAATGTCAGCAGITG - 12480
-H S S H N * * P * RFHQRTULUOQTCUOQOQL
- T Qv I1I I 8 S HRDU FTIKUDY NV S S C
- L K §s *L vaATIETIJSSKTTMSAUV YV

12481 - TTTCTGGCRATGCATTTACAGTGCAGAAAACATACTGTTCTAGTGTTGRATTCACTTTGA - 12540
-F L AMHLQCRI KU HETV L VL NS L *
- FWQOCI Y S AENTIULUPFP>*C* I HF E
- S G NAFTV QKT Y CS S VEZFTTULN

12541 - ATTTATCAAAACACTCTACGCGCGCACGCGCAGGTATGATTCTACTACATTTATCTATGG - 12600
-I Y QN TUL R AHAOQV * F Y Y I Y L W
- F I KTUTL Y ART RUERYDSTTUZFIYG
- L S K HSTRARA AGMTIULTILUHILS MG
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12601 - GCARATATTTTAATGCCTTTTCACATAGGGCATCAACAGCTGCATGAGAGCATGCCGTAT - 12660
-A N I L M P F HIOGUHO QU OTLHTESMT&PY
- Q1 F *CULFT®*GINSTGCMZERATCTR RI
- K Y FNATFSUHRASTA AR AT*EHA AUV Y

12661 - ACACTATGCGAGCAGATGGGTAATAGAGAGCARGTCCGATGGCAAAATGACTCTTACCAG - 12720
-T L CE QMG NUZREOQVURWOQUNDS Y Q
- HYA SRWUVIESZSI KSTDGEKMTTLTS
- T M RADG* * RASPMATE K * L L P V

12721 - TACCAGGTGGTCCTTGGAGTGTAGAGTACTTTTGCATGCCGACCTTTTGATAATTTGCAA — 12780
-Y 0V VLGV *SsS TP FATCTRTETFUDINTLQ
- T R W S LET CI RV VILTLUBHADTLTILTITICN
- PG G P WS VEJVYT FCMZPTTF™* * F AT

12781 - CATTGCTAGAAAACTCATCTGAGATGTTGAGTGTTGGGTACAAGCCAGTAATTCTCACAT - 12840
-4 C * KT HULRC®* VLGTS S QQ™*F S H
- I ARX UL I * DV ETZ CWVOQATSNSHI
- L LEDNJSSEMTLS SV G YZ KT?®PV I LT *

12841 - AGTGCTCTTGTGGCACTAGAGTAGGTGCACTAAGTGGCATTACAGTGTGAGATGTCARCA — 12900
- A L VAULTE* VH *VALOQT CEMS ST
- V L L WH* S RCTIEKTWUHTY SV RTCOQH
- ¢S CGTURUVYVGALSTGTITV * DVNT

12901 - CARAGTAATCACCAACATTCAACTTGTATGTCGTAGTACCTCTGTACACAACAGCATCAC - 12960

' -0 S N HQH S T CMZS * Y L CTUQOQHH

- KV I TDNTIO QLU VT CRSTS SV HDNSTIHT
- K * § P T FNULYVVVZPLYTTA AST?P

12961 - CATAGTCACCTTTTTCAAAGGTGTACTCTCCAATCTGTACTTTACTATTTTTAGTTACAC - 13020
-E S HL F QU RCTTULQS VLY Y TF * L H
- I VT FFEKGUVILSUNILYUZ FTTITFSYT
- * § P F S KVyYssS©PIOCTTLTZLTFTLUVTR

13021 - GGTAACCAGTAAAGACATAGTTTCTGTTCAATGGTGGTCTAGGTTTTCCARCCTCCCATG ~ 13080
-6 N Q * RH S F CS MV V * V F Q P P M ‘
-V ? S K DIV SV O WWSRT FSNTIL P *
- * PV KT®FLFUNGGTILGTFT®PTSHE

13081 - ARAGATGCAATTCTCTGICAGAGAGTACTTCGCGTACAGTGGCAATACCATATGACAGCT - 13140
-K DA IULCUORTVYILUZRVYVOQWQVYHMT A
- KM Q F $VREJYT FRAYSGNTTI * Q L
- R CNOGSL SESTSU RTVATIZPZYTDS L

13141 - TARATGTTTCCTCAGTGGCTTTGAGCGTTTCTGCTGCGARARGCTTGAGTCTCTCAGTAC - 13200
-+ M F P Q WUL * A FLULURTZ KU BT®*V S QY
- K CFL S G FEJZRTFTZ CC CETZ KTLTETSTL ST
- NV S SV ALSV S2ADAZ KT STILSTLSVQ

13201 - AAGTGTTGGCAAGTATGTAATCGCCAGCATTAGTCCAATCACATGTTGCTATCGCATTGA - 13260
- K C W OV CNRU QU H*SNUHMTILTIL S H *
- 5V G KYVIASTISZPTITZG CTCTYT®RTITE
- VvV L A S M * S P ALV OQOSHVYATIA ATLK

13261 - AGTCAGTGACATTGTCACTGCCTACACATGTGTTTTTGTATARACCAAARACCTGACCAT - 13320
-S Q * H C H CLUHMGCT FTCTINTUGQTEKPTDH
- v $ DIV TAYTTCVTF FV* T KNTILT I
- § VT L S L PTHU YV FLYZ KT?PZ KT * P L

13321 - TAGCACATAATGGAAAACTAATGGGAGGCTTATGTGACTTGCAATAATAGCTCATACCTC - 13380
- §H I M E N * W E A Y V T CNIN S S Y L
- s T * W EKTWNGR RTULM®*TILA ATITIG ATHT S
- A HNGI X LMGGTUILO CODTLTZGQQ®* * L I P P

13381 - CTAGATACAGTTGTGTCACATCAGTGACATCACAACCTGGGGCATTGCAAACATAGGGAT - 13440
-L DTV VS HQ * HHNTILGTUHT CTIEKTHTRD
- # I L CHTISDTITTUW®WGTIA ANITITGTI
- RY SCV TS SVTSOQEPG® ATLTI QT * G L
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13441 - TAACAGACAACACTAATTTGTGTGATGTTGAAATGACATGGTCATAGCAGCACTTGCAAC 13500
-* ¢ T T 5L I C VvV ML K * H G H § S T CN
- N R QH *F V * C* NDMV I AAULAT
- T D NTWNULCUDVEMTWS * Q H L QH

13501 - ATAGGAATGGTCTCCTAATACAGGCACCGCAACGAAGTGAAGTCTGTGAATTGCACAATA - 13560
-I G MV 5 * Y RHRDNEUVEKSVNTCTTI
- *E WS PWNTSGT®ATI K* SL * I A QY
- R N 6 L LI QAU&PQIRSEUV CZETLUHWUNT

13561 - CACAAGCACCTACAGCCTGCAAGACTGTATGTGGTGTGTACATAGCCTCATAAAACTCAG - 13620
- K HL QP AU RTLYVVCT™*PHZEKT Q
- TS TY S L QDCM®WOCVHSLTIKTILR
- Q A PTATCIKTUVCGVYTIAS * NS G

13621 - GTTCCCAGTACCGTGAGGTGTTATCATTAGTTAGCATTACGGAATACATGTCCAACATGT - 13680
-V P STV RCYH*TLATLU RNTTC?PTOC
- FPV?P* GV I I S * HY GI HV QHUV
- S Q YREVL SL VS ITEY YMSNMUW

13681 - GGCCAGTAAGCTCATCATGTAACTTTCTAATGTATTGTAAATACAAGTGAAAGACATCAG - 13740
-G Q *AHHV T F *C I VNTSEURUHDZQ
- A S K LI MOM*XUL SNWVIL* I QV KD I S
- PV S S S CNT FILMYCIE KYIK* KT S A

13741 - CATACTCCTGATTAGGATGTTTTGTAAGTGGGTAAGCATCAATAGCCAGTGACACGAACC - 13800
-y T p D *DVL * VG KHOQ* P V TRT
- I L L I RMFCI KWVS INSQ*HE P

: - Yy $ * L 66 CF VS G * A SIASDTNL

13801 - TTTCAATCATARGTGTACCATCTGTTTTGACAATATCATCGACAAAACAGCCTGCGCCTA - 13860
-F Q S * VvV Y HL F * Q0 Y HROQNS L RL
- F N HKCTICFDNTITIWDI KTA AT CA?*
- s 1 I svVv 9P SsSvVvV>5LTTI S S TZ XK QP A PN

13861 - ATATTCTTGATGGATCTGGGTAAGGCAGGTACACGTAATCATCTCCTTGTTTAACTAGCA - 13920
-I F LMDULSGIE XA AGTI RNUHILULV * L A
- Y s * W I wvVROQUVHVITISULVFN™*H
- I LDGSG*GRYT * S S P CULT S I

13921 - TTGTATGCTGTGAGCAAAATTCGTGAGGTCCTTTAGTAAGGTCAGTCTCAGTCCAACATT - 13980
-L Yy AV S KIREUVL * * G Q S Q S N I
- ML *# A KF VRS F S KV S L S P TF
- v ¢ CEONZS* G PL VRS VS V QHF

13981 - TTGCCTCAGACATGAACACATTATTTTGATAATAAARGAACTGCCTTAAAGTTCTTAATGC - 14040
-L P OT* T HY F DNI KU EULU®P* S§ § * C
- ¢ L RHEWHTITIULTITIIKNUNTGCTLI KUV L NA
- A S DMNTTILF * * * RTAILI KV FIL ML

14041 - TAGCTACTAAACCTTGAGCCGCATAGTTACTGTTATAGCACACAACGGCATCATCAGRAA - 14100
-* L L N L E P H 8 Y CY S T Q R H H Q K
- 5§ Y * TUL S RTI VTV IAHNGTITI R K
- A T K P * A A * L L L * H T T A S S8 E R

14101 - GAATCATCATGGAGAAATGTTTACGCAGGTAAGCGTAARAACTCATCCACGARATTCATGAT - 14160
-E $ § W RNV Y A G KURKTHP R I HD
- NH H G EMFTQV S V KULTIHUEFMI
- I I M E K CLRUR™*A * NS S TNS * S

14161 - CAACATCCCTATTTCTATAGAGACACTCATAGAGCCTGTGTTGTAGATTGCGGACATACT - 14220
-Q HPY F Y RDTHURACUVV DCGUEHT
- NI P I $ I ETULIEUPUV L * I A DI L
- T $ L FL * R HS * 8L CZCIRIULURT Y L

14221 - TGTCAGCTATCTTATTACCATCAGTTGAARGARGTGCATTTACATTGGCTGTAACAGCTT - 14280
-C QL S Y Y HQULKZEVHTILUHWIL * 0 L

v S YL I T I s * KK CC1I Y I G CN S L

- S A I L L PS VEIRSAFTULAVTA *

FIG. 12 Con't



Patent Application Publication Aug. 18,2005 Sheet 72 of 106

14281

14341

14401

14461

14521

14581

14641

14701

14761

14821

14881

14941

15001

15061

GACAAATGTTAAAGACACTATTAGCATAAGCAGT TGTAGCATCACCGGATGATGTTCCAC
D K C* RHY * HK QL *HHRMMTFH
T N VKDTTI S I $SCSI TG * C S T
Q M L K TULULAOS*A AUV VASUZPDUDUVZPTP
CTGGTTTAACATATAGTGAGCCGCCACACATGACCATCTCACTTARTACTTGCGCACACT
L vV * H I VvV S R H T * P S H L I L A HT
W FNTI * * A A T HUDHTZLT™* Y L RTL
G L TY S EU&PUPHMTTISLNTICAUHS
CGTTAGCTAACCTGTAGAARACGGTGTGATAARGTTACAGCARGTGTTATGTTTGCGAGCAA
R * L T CR NGV I S Y S KOCY V CE Q
v § * pVETV *®* *V TA S VM F A S K
L ANL * KR CDI KILQQV L CULURAR
GAACAAGAGAGGCCATTATCCTAARGCATGTTAGGCATGGCTCTGTCACATTTTGGATAAT
E Q ERPL S *AC* A WL CIHTIULDN
N K R G HY P KHV RUHGS VTV FWTII
T R EA I I L S MLGWMALSHTFG * S
CCCAACCCATAAGGTGTGGAGTTTCTACATCACTGTAAACAGTTTTTAACATATTATGCC
P N P * GV ETFULUHHCIKOQFLTY Y A
P T HEKV WS F Y I TVNSF * H I MP
Q P I R C GV 8§ T SUL * TV F NTILCOQ
AGCCACCGTARAACTTGCTTGTTCCAATTACCACAGTAGCTCCTCTAGTGGCGGCTATTG
S HR KTCULF QL P Q*L L * W R L L
A TV KL ACSNUYES S S S S G G Yy *
PP *NLLV?PITTUVAUZPILVAATITD
ACTTCAATAATTTCTGATGAARCTGTCTATTTGTCATAGTACTACAGATAGAGACACCAG
T $ 1 I $DETUVYU LS * Y Y R * R H Q
L Q *+F L M XKL S I CHSTTDIRDT S
F NN F * * NCUL F VI VL QTIETP A
CTACGGTGCGAGCTCTATTCTTTGCACTAATGGCATACTTAAGATTCATT TGAGTTATAG
L R ¢CEL Y S LH*WHTT* D S F E L *
Y 6 A S S I L CTWNGTIULIKTIUHTLSY S
T VRAL FFALMAYULURZ FTI* V I V
TAGGGATGACATTACGCTTAGTATACGCGAAAAGTGCATCTTGATCCTCATRACTCATTG
* G * H Y A * Y T R KV H L D P HN S L
R DDITULS I REI KT CTIULTIULTITH*
G M T LRUL VY AZ K SAS * s s * L I E
AGTPCATAATAAAGTCTAGCCTTACCCCATTTATTARATGGGARACCAGCTGATTTATCCA
S HNKV * P Y PI Y *MGNO QTULTIYFP
v I I K 8§ § L T P F I KW ETS *~ F I Q
s * *» §$ L AL P H L L NGIK P ADUL S R
GATTGTTAACGATTACTTGGTTGGCATTAATACAGCCACCATCGTAACAATCAAAGTATT
D C * R L L GWH * Y 8 HHRNNDNDZOQS I
I VNDY LV GINTA ATTIUWVTTIIZ KVTFEF
L L TITWULA ALTIUGQU®PZ®PS* Qg S§IKYIL
TATCARCAACTTCAACTACGAATAGGAGT TGTCTGATATCACACATTGTTGGCAGATTAT
Y 0 0L Q LRI GV VYV * Y HTULULAIDY
I N N F NY E* EL S DB I TUHU CWOQTII
S T TS TTWNW RST CULISHTIUVGRTIL *
AACGATAATAGTCATAATCACTGATAGCAGCGTTGCCATCCTGAGCARAGRAGARGTGTT
N D NS HNH* * Q RCHHPEIQRT RISV
T I I v I I TDJSSVATIULSXKETEVTFE
R * *§ * §$ L I AAL P S * A KIKZKCTFEF
TTAGTTCAACAGAACTTCCTTCCTTARAGARACCTTTAGACACAGCARAGTCATAAAAGT
L VQ Qg NP L P * RNUIL®*TOQQ QS H K S
* F NR T S F L KETVFIRUHS KV I KV
S §s TEULUPSUL K K P LDTA AIKS * K S
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15121 15180

CTTTATTAAARTTACCGGGTTTGACAGTTTGAAAAGCARCATTGTTTGTTAGTGCAGCTA
L Y * N YRV *Q FEI KOQUHCTLULV QL
- F I K I ™G FDSUL K SNTITUVC™* CSY
L L X L P GL TV * KATULUVFV S A AT
15181 - CTGAAAAGCATGTAGTGCGTTTATCTAGCRATAAATTGCCAGRAGCTGCATGCATAGCTG - 15240
-L K $s M * C VYL AIWNZGCOQI KTILHA * L
- *K ACSsSAaAarFPI *Q*I ARSCMUHEZSW
- E K HVVRULS S NI KULUZPEA AA AT CTIASG
15241 - GATCAGCAGCATACACTAAAAGTTCCTTGRARCTGAGACGCGAGCTATGTAAGTTTACAT - 15300
-D Q Q HTULIKV?P*N*DAJSYV S L H
- I § S T H * K F L ETETRAM?*V Y I
- S AAYTI XK S S L KLU RWZRETLTCIZ KT F TS
15301 - CCTGATTATGTACGACTCCTAACTCACGAAAATGGTATCCAGTTGAAACAACAAAAGGAA - 15360
-P DY VU RULUL THEWNGTIOQTILIEKUOQOQO K E
- L I MY DS * L T KMV S S * NN KRN
- * L ¢ T T PDNSREKWY PV ETTIKGT
15361 - CACCATCTACAAATATTTTTCTTACTAGTGGTCCAAAACTTGTAGGTGGRRACACAGTAG - 15420
-1 HL QI F FLL VV QNTIL®*V E T Q *
- T I YK Y F®F S Y *» W S§ KT CR W KH S R
- P S T NTVF LTS G P KIL VG GNTV E
15421 - AAAATAACACATTAAAGTTTGCACRATGARGGATACACCTATCATCCAAACAGTTAATAC - 15480
-K I T H * S L HNEGYTYUHPNS * Y
- K * HI K VvV ¢CTMIEKDTU®PTITIOQTVNT
- N N TLKVFAQ*RTIUHBL S S KOQULTIZQ
15481 - AATTGGGATGGTATGTCTGGTCCCAATATTTAAAATAACGGTCGAAGAGACAAAGTCTCT - 15540
-N WDGMS G PNTI *NDNGT RIRDIK V §
- I G MV CLVPTIFKITVEZETIKSL
- L G W YV WS QYL K * R S KU R©Q 5L S
15541 - CTTCCGTAAAATCATATTTCAGCARATCCCACTTAATAAGTGGTTTTGCGAGATCAGCAT - 15600
-L P * NH I S A NPT * * VvV V L R D Q H
- FRKITI U FQOQTIUPULWNIE KWUEFT CETISTI
- S VvV K S Y F 8 K S HULTI S G FAIR S A S
15601 - CCATATGGGACTCAGCAGCCAATGCCCTAGTCAAAGTGAGGATGGGCATCAGCAATGAGT - 15660
-P Y G T Q ¢Q P M P * S§ K * G WA S A M S
- H M GL S S QC?P S QS EDGHOQQ * V
- I1 W DS AAN ALV KV RMGI S NE *
15661 - AATATGAATCCACAATAGGAACTCCGCAGCCTGGTGCTACTTGTACGAAATCACCGARAT - 15720
-NMNPQ * EL RS L VL LV RNIHI RN
- I * I H N RNS AAWCY L Y ETITEI
- Yy ES$S T I G T P QP GATCTK S P K S
15721 - CGTACCAGTTCCCATTAAGATCCTGATTATCTAATGTCAGTACGCCTACAATGCCTGCAT - 15780
-R T § S H*DPDYULWMSYVY RL 0 CUL H
- v PV ?PIKIULTITIM®*XOCOQUYAYNA ATCI
- Yy Q F PL RS *L S NV STUPTMMZPA S
15781 - CACGCATAGCATCGCAGAATTGTACAGTCTTTAATAATGATTGGCGTACACGCTCACCTA - 15840
-H A *H4 RRTI UV QS L IMTIG GV HAUHTL
- T H S$ I A EL Y SL * * * L A Y TUL T *
- R I A S QNCTV FNWNUDWIRTR S P K
15841 - AGTTAGCATATACGCGTAAGATGTCAGGATTCTCTACGAAGTCATACCAATCCTTCTTAT - 15900
-%$ * HI RV RCOQDJSULURSHTNUPS Y
~- VvV s$ I YA * DV RIULYEWVTIU®PIILILTI
- L A YT R KMSGPF S TK K S Y QS F L L
15901 - TGAAATAATCATCATCACAGCAATTGTATGTGACGAGTATTTCTTTTAATGTATCACAAT - 15960
-* N NH HH S NCM* RV FLUL MY HN
- EI1I 1 1 I ™A1V CDEYFVF* CTITI
- K *§ § S ¢ QL Y VTS 1 S FNUV S QL
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15961 - TACCCTCATCAAAATGACGTAGAGCATAGACTAAATCAGCCATTGTGTATTTAGTTAGAC 16020
-Y P HQNDVEUBRBIRTLNZ YQZ®PTLTCTIT™*TL D
- TL I KM T * s I1ID* I S HCV F S * T
- P S S K * RRA*TIKSATIUVYLVRR

16021 - GCTGACGTGATATATGTGGTACCATGTCACCATCTACTCTARACTTGAAAAAGTCATGGA - 16080
-A DV IYVVPCHUHELTL*T* K S HG
- L T * Y MW Y HVTTI VY S KULEZ KV VMTD
- * R DI CGGT M S P S TULNTILIKIEKSWT

16081 - CAGCAACCGCTGGACAATCTTTAACCAAGTTATAAATAGTCTCTTCATGTTGGTAGTTAG - 16140
-9 Q P L DNUL* P S Y K* S L HV G § *
- S NRWTTIFNQVIDNSILU FMILUV VR
- A T AGQ S LT KU L * I Vs S Cw* L D

16141 ~ ACATAGTATGCCTCTTAACTACARARAGTAAGAGTCTAATAAATTGCCTTCCTCATCCTTICT - 16200
-T * YA S *L QS K S L INUCULUPHZPS
- B S M PLNYKVU RV * * I A F UL IL L
- I vc¢cL L TT T K * E S NXKXKULP S S S F S

16201 - CCTGGAAGCGACAGCAATTAGTTTTTAGGAACTTTGCAARACCAGCACTTTTTTCGTTGT - 16260
-P G S D SN* F L GTULQQNOQUHFF RC
- L EATAISF>*ELCKTSTT FZF VYV
- W K R Q Q LV FRNVFAIZKU®PH-ATLTFS L *

16261 - AARATATCAAAAGCCCTGTAGACGACATCAGTACTAGTGCCTGTGCCGCACGGTGTARGAC - 16320
-K Y Q K P CRRHOQY * CLCURT V * D
- NI K S PVDDTISTSACAARTECKT
- I $sS K AL *TT SV L V PV P H GV R R

16321 - GGGCTGCACTTACACCGCARACCCGTTTARAAACGTTGATGCATCCGCAGACTGCATCAA - 16380
-G L HL HRIEKU®PV * KR ™* CIURIRILIHEDQQ
- 6 CT YT ANUPUVFI XNV DASA ATDTCTIK
- A AL TP QT RULI KTULMUHEZPOQTA ASR

16381 - GGGTTCGCGGAGTTGGTCACAACTACAGCCATAACCTTTCCACATTCCGCAGACGGTACA - 16440
-G F AEL VTTTA ATITUFUPHSADGT
- G §$ R S WSQULQ?P* P FHIP QT V Q
- V R G V G HNY S HNULSTF R RIR YR

16441 - GACTGTGTTTCTAAGTGTAAAACCCACTGGGTCATTAGCACAAGTGGTAGGTATTTGGAC - 16500
-D CV 3 KCKTHWWV I STS GUR Y L D
- TV F LSV K®PTGSULAOQVV GIWT
- L ¢ r *V *NPLGH* H KW * V F G R

16501 - GTACTTACCTTTCAAGTCACAGAATCCTTTAGGATTTGGATGGTCAATGTGGCATCTACA - 16560
-vL.TF VT TES SV FRTIWMVNVAST
- Y L P F K S QNUZPULGT FGWS M WUHILQ
- T Y LSS HRTIUL*DULDGOQQOCGTI YN

16561 - ATACAGACAACATGAAGCACCACCAAAGGACTCTTGGTCCATGTTAGCTTCTGGTGTTAC - 16620
-I ¢ T T=®* ST TJIKGULULVHYV S FWCY
- Y R Q H EA PP KD SWSMULAS G VT
- T DN MU KMHH QRTULGUPC* L L VL Q

16621 - AGTAATTGCCTGTCCTGTACCAGTGTGTGTACACAACATCTTCACACAGTTGGTGATTGG - 16680
-§S N CL S CT SV CTOQHUL HTV G DW
- VI ACUPV PV CVHNDNTIT FTZQLVISG
- * L P VL Y QCV Y TTS S S H S W * L V

16681 - TTGTCCTCCACTTGCTAGGTAATCCTTATATGCTTTAGCAGGGTCTACTGCARAAGCACA - 16740
-L 8§ s T C ** Vv 1L I1ICU FSI RV Y CIK ST
- CPPLAUR™®*SLYATLWAGS ST AIZKADQ
- v L HL L GNUPYMIL™*Q GL L Q K HR

16741 - GAAGGAAAGCACAGTTGAATTGGCAGGTACTTCTGTAGCATTTCCAGCCTGRAGACGTAC - 16800
-E G K H S * I 6 R Y F CS I S S L KT Y
- K E STV ELAGTSVATFPA * R RT
~ R KA QL NWQ VL L * H F Q P E D V L
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16801 - TGTAGCAGCTARACTGCCCAGCACCATACCTCTATTTAGGTTGTTTAAGCCTTTGATGAR - 16860
-c s S *TAOQHHETSTI*VV *ATFTDE
- VvaAKTLZ®PSTTIPTILTFRTELTFETEKTPLMEK
- ** § L NCPAUPYIULYULGCUL S L * * 3§
16861 - GTACAAGTATTTCACTTTAGGCCCTTTTGGTGTGTCTGTAACARACCTACAAGGTGGTTC - 16920
-V QVFHFRGPTFWCYCNTEKTPTRTUWFE
- YXKYFTLGTPTFGUVSVTUNTLTO QG GG S
- TSI S0L*ALLVYGCTL®*Q?TYTZKVVEP
16921 - CAGTTCTGTGTAAATTGTACCTGTACCATCACTCTTAGGGAATCTAGCCCATTTGAGATC - 16980
- FCVNCTCTTITTILRESTSSTPTFTE]I
- 8§ s v * T VPV P SLULGNILA AU HULRS
- VL CEKTLZYTULJYHHS®*GTI *PI * DL
16981 - TTGGTGGTCTGATAGTARTGCCAGCACARACCTACCTCCCTTCGAATTGTTATAGTAGGC - 17040
-L VUV * * * CQHEKZPTS STILRTIVYVTIUVG
- W W SsSDSNASTNTLTE®PTFETLTL* * A
- 66 L I VMPAQTZ YTLZPSNTCZYSTRDQ
17041 - AAGTGCATTGTCATCAGTACAAGCTGTTTGTGTGGTACCAGCCGCACAGGACATCTGTCG - 17100
-K €¢I VISTSCLTCGTST RTGHTLS
- S aAL S SV QAVCYVPAR RAOQT DTITCR
- V H CH QY KL F VWY Q PUHURTS V V
17101 - TAGTGCTACTGGACTCAGTTCATTATTCTGTAGTTTAACAGCTGAGTTGGCTCTTAGAGC - 17160
-+ C YW TOQFTITIL*TFNTS®*¥V G S * §
- SATGLSSLFCSLTAETLA ATLTRA
- VL L DS V HY S Vv v * Qg L S WL L E L
17161 - TGTAACRATARGAGGCCAAGCCAAATTTGGTGAATTGTCCATGTTAATTTCACTAAGTIG - 17220
-C NN KRGPSQTIW*TIVHVNTFTEK.L
- vV TIRGO QAT KTFEGETLTSMTLTISTIL S *
- ** Q * EA K P NIL V NCU®PC™* F Hd * V E
17221 - AACAATCTTGCTATCCGCATCAACAACTTGCTGGATTTCCCAGAGTGCAGATGCATATGT - 17280
-N NL A I RINWUNILULDT FUPETCRT CTISC
- TILLSASTTC CTWWTISOQSATDA ATV
- 9gs CY P HQQLAGTETPRYQMEHM:®
17281 - ARAGGTGTTACCATCACAAGTGTTCTTGTAGGTACCATAATCAGGGACAACAACCATGAG - 17340
- K 6 v T?TI1I TS VL VG TTI I RDNNHE
- K v L P SQVFL * VP * S 6T T T M S
- R CY HHKCSCRYENRO QGG QG QTP *V
17341 - TTTGGCTGCTGTAGTCAATGGTATGATGTTGAGTGGAACACAACCATCACGCGCATTGTT ~ 17400
-F G C C 8 Q WY DUV EWWDNTTTITIRTIWV
- LAAVUVNGMMLSGTOQ?P?SRATLTL
- WL L * SMUV *C*VEHNTHHAETC *
17401 - GATAATGTTGTTAAGTGCATCATTATCAAGCTTCCTAAGCATAGTGAAGAGCATTGTTTG 17460
-D NV VKCTITITIZ KTELTPZEKTESETEHTC CL
- I MLLSASTILSSTFTLSTIVEKSTIVC
- » ¢ C * VHHYQASS®*A**RALTF A
17461 - CATAGCACTAGTTACTTTTGCCCTCTTGTCCTCAGATCTTGCCTGTTTGTACATTTGGGT - 17520
-4 S TS Y FCUPLVLRSCLTFV VHTLG
- I AL VT FAULULS SDILATCTLY I WV
- * H * L L LPSC®PQTIL®P®VCTTFGS
17521 - CATAGCCTGATCTGCCATCTTTTCCAACTTGCGTTGCATGGCAGCATCACGGTCARACTC - 17580
-4 $ L I CHLF QLA ALTUHTGSTITUVKHIL
- I A * S A I F 8 NL RCMAA ASIR S N S
- * P DLZPSFGPTCVAWOQHETGO QT Q
17581 - AGATTTAGCCACATTCARAGATTTCTTTAACTTTTTGAGAACGACTTCAGAATCACCATT - 17640

R F S I QRVF L *L F EDNUDU FRTITI
DL ATUVFKDZFVF NFLRTTSE S P L
1 * P H S KTI SL TVF* EIRULQNUHH *
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17641 - AGCTACAGCCTGCTCATAGGCCTCCTGGGCAGTGGCATARGCGGCATATGATGGTARAGA ~ 17700
-%$ Y 8L LIGULULG S G I S G I * W * R
- A TACS * A S WAVA®*ADAY DG K E
- L Q P A HRUPUPGQWHI KU RUBHEMMUV KN

17701 - ACTAAATTCTGAAGCAATAGCCTGAAGAGTAGCACGGTTATCGAGCATTTCCTCGCACAA - 17760
~-T K F * S NS L K S S TV I EHT FTULADQ
- L NS EAI A* RVAURIULJSSTI S s HN
- * I L K O * P EE* HG Y R ATFUPURTT

17761 - CCTATTAATGTCTACAGCACCCTGCATGGATAGCAAAACAGACAAAAGAGAAACCATCTT - 17820
-P I NV Y ST L HG * Q N R Q KRN HL
- L LM ST AUPCMD S KTUDI K RETTITF
- Y * C L Q HP A WIAIKI OQTIEKTET KPS S

17821 - CTCGARAGCTTCAGTTGTGTCTTTTGCAAGAAGAATATCATTGTGGAGTTGTACACATTG - 17880
-L E S F 8§ C V F C K KWNTI I VETLYTL
- S KA S VUV S FARR RIZSTILWSTCTHTC
- R KL QL CL L QEZ EYUHTCGV YV HTIWV

17881 = TGCCCACAATTTAGAAGATGACTCTACTCTAAGTTGTTGAAGAACCGAGAGCAGTRCCAC - 17940
-C P Q FRR * L Y &S KL L K NREIOQ Y H
- A NL EDODSTULSC™*RTUES S TT
- p T I * XK M TULUIL * VVEEUZPTRAUWVPQ

17941 - AGATGTGCACTTTACGTCAGACATTTTAGACTGTACAGTAGCAACCTTGATACATGGTTT - 18000
-R CA L Y VRHPFRILY S S NILDTWFEF
- DV HFTSDIULDCTUVATIULTIUHGIL
- M CTUL RQT F* TV Q * QP * Y MV Y

18001 - ACCTCCAATACCCAACAACTTAATGTTAAGCTTGAAAGCATCAATACTACTCTTAGGAGG - 18060
-T $ NT Q Q L N vV KL E S I NTTTUILRR
- P P I PN NTILMTULSTUILE KA ASTIILTILILG G
- L QY PT T * C * A * KHOQY Y S * E A

18061 - CAAAAGCCCCTGGGAGTTCATATACCTAAATTCTTGTGTAGAGACCAAGTAGTCATAAARC - 18120
-0 K P L GV HTI P X FLCU RUDZO QUV V IN
- K S P WEVFTIVYILNSTCVETIK* S * T
- K A P G S 8§ Y T * I L V * R P S S H K H

18121 - ACCAAGAGTAAGCCTGAAGTAACGGTTGAGTAAACAGAAAAGGCCAAAGTAGCAGCAGCA - 18180
-T K S K P EV TV E*TEZ KA ATZ KUV A A A
- P RV S L K * R L 8 KK RUPIK* Q0 Q0 Q
- Q E * A * S N G * VN RI KGO QS S S S N

18181 ~ ACAATAGCCTAAGAAACAATAAACAAGCATGATACACTGTAAGGTGTTGCCAGTAATARA - 18240
-T I A * E T I N KH DT UL * G V A S N K
- Q * P K KQ * TS MTIUHTCIKVILU®PUVIN
- N S L R NN KOQAT* Y TV RCTCOQ * * I

18241 - TAACAATGGGTAATACTCAACACACACAAACACTATAGCTCTAGCTAAAAACATGATAGT - 18300
-* 0 WV I L N TH K H Y S S s * K H D §
- NN G * ¥ S T HTWNTTIATILAIZ KN NMTIUWV
- T M G N T QH TOQT L * L * L KT * * §

18301 - CGTAACGACACCAGAATAGTTAGAGGTTACAGAAATAACTAAGGCCCACATGGARATAGC - 18360
-R N DT RTIUVI RGYU RNNUN®*¥GU?PHGN S8
- vV T T PE* L E V TETITI KA AU HMMETIRBA
- * R H Q N S * RL Q K *L R P T W K * L

18361 - TTGATCTAAAGCATTACCATAGTAGACTTTGTARACAAGTGTRATGACATTCATCAGTGT - 18420
-L I * 8 I T I VvV DF VNI KTZGCWNDTIUHZGQSC
- * §$ K AL P * * T L * T S VMTTU FTI S V
- DL KH Y HS RULCIKOQUV * +x H S § VvV 8§

18421 - CCRAACACGTCTAGCAGCATCATCATARACAGTGCGAGCTGTCATGAGAATAAGCAAAARC - 18480
-P N T S S S I I I NS A S CHTENIE KQN
- 9 TRLABASS*TV RAVMUZ RIS KT
- K H V * Q HHHEKOQQT CETLS * E * A KL
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18481 - TAAAGCTGAAGCATACATAACACAATCCTTAAGCCTATAACCAGACAAGCTAGTGTICAGC - 18540
-* § * § I H N T I L K©P? I TURIOQAS V S
- KA EAY I T S L S L * P DKIL V S A
- K L K H T * H N P * A Y N QTS * C Q P :
18541 - CAATTCAAGCCATGTCATGATACGCATCACCCAGCTAGCAGGCATGTAGACCATATTARA - 18600
-Q F K P CHUDTUHHPASRHV DUHTIK
- N S§ 8§ HVMTIURTITOQTLAGMM®*TTI L K
- I Q AMS * Y A S P S * Qg A CRUP Y * S
18601 - GTAAGCAACTGTTGCAAGAGAAGGTAACAGAAACARGCACRAGAATGCGTGCTTATGCIT - 18660
-v §$ NCCIKU RU®R®™*OQEKQAQQETCV L ML
- * ATV AREGNU RNIE KU BIEKWNATICTLTCTL
- K ¢ L L QEI KVTET ST RMZRAYA *
18661 - ARCAAGCAGCATAGCACATGCAGCAATTGCCATAATACCAAGAGTAAATGGCAAGAAAGC - 18720
-N K Q H S T C S NICUHNTIK S KW Q E S8
- T s S I A KA ATIATITIUPURVNGIKIKHRA
- g A A * HMQ QL P *Y QO E * M AR KH
18721 - ATTCTCGTAAACAAAGAAAAACAGTGACCACTGTGTACTTTGAACAAGARATCAATAGTGA - 18780
-I L VvV N K EZKOQ®*PILTCTTULNZE KNZQ * *
- F§$ * T K KNS DHCV L *TIRTINSD
- S R K RIXKTUVTT TV Y PFEOQEZSTI VM
18781 - TGTCAAGAAAGTTAAAAGCATCCAATGATGAGTGCCCTTAACAATTTTCITGAACTTACC - 18840
-C Q E S * K H P MMS A LNNIEFTILIETLT
- VK KV KsI1Q>* * v p LTI FLNTILFP
- S R K L KASUNDETC?P* QU F S * T YL
18841 - TTGGAAGGTAACACCAGAGCATTGTCTAACAACATCAAATGGTGTAAACTCATCTTCTAA - 18500
-L EGN T RAL S NUNTIIKWCIKTILTIF *
- WKV T©PEWHT CILTTSNGV NS S § K
- G R *H ¢ § I VvV * Q HQMV * THL L K
18901 - AATAGTGCTACCAAGGATAGTACGACCATTCATACCATTCTGCAGCAGCTCTTTCAAAGC - 18960
-N S A TXK DS T TTIHTTIULOQQULF QS
- I v L PRIV R®PZFTIUPUFCS S S F KA
- * C Y Q G * Y DH S Y HS A A AL S KOQ
18961 - AGCACACATATCTAAGACGGCAATTCCTGTTTGAGCAGRAAAGAGGTCCCAATATGTCAAC - 19020
-8 T H I * D GN S CUL S RK RS QY VN
- A HI §$ KT ATIUPV * A ERG?PNMS ST
- H T Y LRUROQPFULFE QI KU EV P TICQH
19021 - ATGATCTTGTGTCARAGGTTCATAGTTGTACTTCATTGCCACAAGGTTAAAGTCATTCAA - 19080
-M I L ¢C QR F I V VL HCHIKUV KUV IQ
- * § ¢CV KGS * L Y F I ATU RILIKSTF K
- DL VS KVHSTCTSULUZPOQG* S H S K
19081 - AGTAGTGGTGAATCTATTAAGAAACCACCTATCACCATTGATAACAGCAGCATACAGCCA - 19140
-3 $ G E $ I K KPP I TTIDNS S TI QP
- VvV VvV NLULRWNUBHTLS PLTITAA AY S H
- * W * I Y * E T T Y HH * * Q Q H T A M
19141 - TGCCAAAACATTTAATGTTATGGTTGTGTCTGTACCTGCAGCCTGTGCAGTTTGTCTGTC ~- 19200
-¢C QNI * CY GCVCTTCSULCSUL SV
- A KT F NV MV VSV PAATCAVCTL S
- P K H1 ML W®WULCUL YL OQOUPVQF VCOQ
19201 - AACAAATGGACCATAGAATTTACCTTCTAAGTCAGTACCAGCGTGTACTCCTGTTGGARG - 19260
-N KW TTIEVF TF * VST S VY § C W K
- T NG P * NL P S K SV PACT?PV G S
- Q M DHRTI YU LIL S QY QRV L L L E A
19261 ~ CTCCATATGATGCATATAGCAGAAAGACACGCAATCATAATCAATGTTAAAACCAACACT - 19320
-L HM MH I AERU HATITITINUVIE KTNT
- 8§ 1 * C I *# Q KDT QS * S ML K P TL
- P YDA Y S RKTURNUHNOQTC* N QH Y
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19321 - ACCACATGATCCATTAAGGARAGAACCTTTAATGGTATGATTAGGTCTCATGGCACACTG - 19380
-7 T * 5 I K EURTU FDNGMTIW RS SHGTL
- P HDPULRIKE®PLMV *L GL MAUH*
- H MIH* G KNIL* WY D * V § WHTD

19381 - ATAAACACCAGATGGTGAACCATTGTAGCATGCTAGAACTGAARAATGTTTGACCAGGTTG - 19440

=1 N TR W * T I VA C * N * K CUL TR L

- * T P D GEPUL *HBAIRTENV *¥ P G W
- K H QM VNUHTZCSMTULETLI KMTFUDOQUVG

19441 - GATACGGACAAATTTATACTTGGGTGTCITAGGGTTAGAAGTATCAACTTTAAGCCTAAG - 19500
-DTDI XK F I LGTCULU RVURSINTFIKPK
- I R TNUL YL GV L GLEV S TUL S L S
- Y G oI Y TWwWwWVvVvVs$§$ * 6 * K Y QL * A * A

19501 - CAGACAATTTTGCATAGAATGGCCAATAACACGAAGTTGAACATTGCCAGCCTGAACAAG - 18560
-Q T I L H R MANNTIE KT LNTIA ASTLNK
- R OQF CTI EWUPITW RS * T L P A * T R
- D NF A *NGQ * HE VEHTCUOQU®PE Q E

19561 - ARAAGCTATGGTTGGATTTGCGAATGAGCAGATCTTCATAGTTAGGATTAAGCATGTCTTC - 18620
-KAMVGFANEZ QTITZ FTIUVRTIIZ KU HUVTF
- K L. w31 DL RMSU RS S * L GL S M S S
- S YG6GWwW I CE * A DULBHKS * D * A CL L

19621 - TGCTGTGCARATGACATGTCTTGGACAGTATACTGTGTCATCCAACCACAATCCATTAAG - 18680
-C CANDMSWTIT VY CVI QP Q S I K
- AVQgMTCL GOQY TV S S NHNP L R
- L C XK * Hv L DS IUL CHUPTTTIH *¥ E

19681 - AGTTGTAGTTCCACAGGTTACTTGTACCATGCACCCTTCAACTTTGCCTGACGGGAATGC - 19740
-§ C $s$ s TG Y L Y HAU®PUFNUVFA™* R E C
- vVVvVvvVePQVTTCTMHEPSTUL P DGNA
- L * FHRLILUV?PCTULOQULCULTGM?®P

19741 - CATTTTCCTAARACCACTCTGCAGAACAGCAGAAGTGATTGATGTCTGTGGTGGTTGGTA - 18800
-1 F P XK TTUL QNSRS D * CL WWULV
- I F L K PLCRTA AZEUVIDUVCSGSGHW *
- F S *NHS AEQQQIK*L M S V V V G R

19801 - GAGAACATCAGCACCTGAGTTGCTAAAGTCATTTAGAGCCTTTGCTAAGTGGCAGCAAGC - 18860
-E NI S T * V A K VI * 5L C* V A A S
- R T S AP EUL L K S F RATFAIKWOQOQA
- EHQ HL S C* S HULEUPTULULS G S KL

19861 - TGCTTCACGATAGCTGGTAGTATCTAAGGCTCCACTGAAATACTTGTACTTGTTATATAG - 19920
-¢C F T I A G S I * 6 S§TZETIULV LV I *
- A S R *L VVS KA APTLI KYUL YL UL YR
- L H DS W * Y L RL H * NTI CTTCY I E

19921 - AGCAAGATACCTGTTATACTGTGTAAGTGGCAACAGTGTCTCGCTACGCRATTTTAGGTA - 19980
-$S K I PV I L CEKWOQOQZCULATOGQTF *V
- A RYLTLYCV S GNJS VS L RNUFRY
- Q b TCyYyT TV * VATV S RYATIULGT

19981 - CATTTCCTTGTTGAGCARARAAGGTACACAARGCAGCCTCCTCGAAGGTACTAAATGTAAC - 20040
-H F L VEQ K GTTOQ S S L L EGT K C N
- I s L L S KKV H KAAS S K VL NV T
- F P C * A KRYTIKOQPUPURIRY * M * L

20041 -~ TCCATTAAACATGACTCTTTTCCTAAGATAGTTIGTTAAAGAACCAATGGCAGTGCTTCAG - 20100
-$ I KHDSF©PKTIVVKEZPMAVWVTLQ
- P L NMTU LV FILIR®*LULIE KN NIGQMWOQTCF R
- H T * L F § ~ D S C * R TN G S A S E

20101 - AGAAATACAGAATACATAGATTGCTGTTATCCAAAAAGGCACAATAGGAGAAAACATGGC - 20160
-R N TE Y I DCUCY P KRHENRRKHBEG
- EI g N T * I AV IOQZ KSGTTIGUENMHA-A
- K Y R I HRULUL L § KKAZGQ * EEKTWQ
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20161

20221

20281

20341

20401

20461

20521

20581

20641

20701

20761

20821

20881

20941

ARACCATTGARAGGTGAGCCAAGAATGAAACATCATTGGTGAAATAGAATGTCAAGTACAA
K P L KV S Q E * N I I GE I ECOQV Q
N H * R * A KWNUETS L V K * NV K Y K
T I E G E P RMKUHHW *NRMS S T S
GTABRAGACTGAGTAGACTCCCGGCAGAAAGCTGTAAGCTGGTACCAGACAGAGTATAGT
vV KD * V DS ROQE KAV S WY QTEY S
* K T BE * T P G R KUL * A G TR Q S I V
K R L S RL P AESCZ KTULUV P DRV * *
GAAAGACATCAAARACAAAAGTGCATTAGCAGCAACAACATGGTTGTACTCACCARARAAC
E R HQ K Q K C¢CI S S NINMVWVV L T KN
K DI K N K S A LAATTWTILY S P KT
K T 8§ KT KV H* Q Q QHGC T HQ K H
ACGTCTGAATTTCATARAGTAGTAGGCAGCACAAGTCACCAATATGGCAATAATACCACC
T S E F HKVVGGS TS SHQY GNNTT
R L N F I K * * aA A Q VT NMATITIU®PFP
v » I §$ * S S R QH K S P I WQ * Y HQ
AGCCACTACTGAAGCAGACACATCTARAGCACCCACAGGTTGCACAAGAGGAGTAAAGAT
S HY *SsS R HTI* S$ TH I RIULHIE KRS KD
A T TEADTS KA P T GCTIRG V KM
P L L K Q THULKH P QVAOQEE * RC
GTTAGCTATGAGATTCATCGCATCARCACCACAGRAAACTCCTGATAGAGCTCTGTAATG
vV $ Y E I HRTINTTEWNS™* * 35 S5 VM
L A MRV FIASTUPOQIEKTU®PDIRATL?*C
* L * D S8 S H Q HHREKULUL I ELCNA
CTCATTATTAAGRACCCATCTACCACTGGTAGATAGGCARATACCTACTTCTGACCTTITC
L I I K NP S TTGR®*ADNTYF * P F
$ L L R THULUPUL VDI RQI®PT S DTIL S
HY * E P I Y HW* I GXK Y L L L TTFR
GCATGTACCATGTCTACAGTACTCAGCATCAARAGTTGTTACTACTCTAACAGAACCCTC
A C T MSTVL ST K S CY Y S NIRRT L
H v PCLO QY SAaASKVVTTILTE P S
M Y H VY S TQH ¢ XKLL L L * Q NP P
CAGGTAAGTGTTAGGAAACTGTATGATGGAACCATCCATAAGCACATAACGAGTGTCTGG
Q VvV S V. R KL Y D G T TI HIKUHTIT S V W
R v L6GNCMME®PSTIST* RV § G
G K ¢ * E TV * WNWU HU©P®* A HNETCTLD
ACGAAGCTCACTATAAGARAATAGAACCCTCTAGCAAATTAGTGTCATAACARATATGGCAC
T K L T I RNRTUL * ¢g I 8 VvV I T I W H
R $ s L * E I E?PS S KLV S * QY G T
E A HY KK * NPLAWN™*CHBHBUNNMMADQ
AGGTTTGCCCATAGCATCCTTAAARATTGTACACTCAGCAGCAAGAACGCAAGCAGAGGT
R F AH S IULKNZCTTULS S KN AZSRG
G L P I A S L K I V HS AARTQAZEV
v ¢ P * HP * KL Y T Q Q Q E R K QR *
AGCAAAATCACTATACTCAATGAGT TTGGAAGGTGTGTAGCARATGTTGCCAACAGCACT
S K I T I L NEVF GURCUVANUVANIST
A K S LY SMSULEGV * Q9 MTUL PTATL
Q N H YTQQ* VW KV CS S8 KTCTCCOQQH *
AAARACACGAGGTAGARAATGCAAGAAGTCACCATTGATTGCTCTCAGCACAGTACCCGG
K N TR * KM QE VTTIODTC CSQH S TR
K T R GREKCI K K S PLTIAILSTV PG
K HEVENA AR SHH™*L L S A QY P V
TAARGCCAGGCACTATGAAACCAATCTCTCTTGTAATGATAGCAGCTACTACAGGGCAGCT
* AR H Y ETNILSCNDS S Y Y R A A
K P G TMEK P I S L VMTIAATTGOQL
s Q AL *NQSLUL * * * QL L Q G S F
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21001 - TTTGTCATTTTTGTATGAACCACCACGCTGGCTARACCATGCGTCAAAACCAGCATGTTT 21060
-F Vi1V FUV*TTTULA AIZ KU PTCVEKTSMTF
- L §$ F L YEU&PUPRWILWNUHASI KU®PATCL
- C E F CMUNHHBAG* TMI® ROQNIOQH VY

21061 - ATTTGCAAAACAATCATCAGTAGAAATGATGTCACGAGTGACACCATCCTGAATGGCTTT - 21120
-1 ¢C KT I I S RWNDWVTS$DTTITILNGTF
- F A K Q S SVEMMSU RV TPS * MATL
- L Q N NHQ * K * CHE * H HPEWTLTC

21121 - GTAACCAATGATTTCATTTGTGTAACCATCATGGATTGACRATGTATGTACTGGCATAAC - 21180
-v T NDFI CVTTIMDM®*OQCMY WH N
- * P M1 S FV * P S§WTIODNUWVCTGTIT
- N Q * F H L CNUHHGLT TMYV LI A * R

21181 - GATATAACAAACCRATGCAGCAAGAACGCACAATAATGTGGCCTTAAGCATAAGTTTAAA - 21240
-D I T N Q ¢S K NAQ * C G L KHKF K
- I * Q T NA A RTUHNNUVATILS I S L K
- Y N K P M Q Q ERTIMMWP* A *» V * N

21241 - ACAAGTACTAACAATCTTACCACCCTTGAGTGAGATTTTAGTAGTTATGACATTGACAAC - 21300
-T S$ T N N L T T VL E * D F S S Y D I DN
- 9 VyL,TI1IUL?P&PLSEILVVMTTULTT
- K Yy *Q $ Y H?P * VRF * * L * H * Q P

21301 - CTGTCTAGTTGTAGCACAAGTTAGTGTAAARAGGTATGTTGTTCTTCTTGGCAGCAGTACG - 21360
-L §$ s ¢ sS TS * CKURYVVLULGS ST
- ¢L VVAQVSVKGMTLUFF L AA AV R
- v * L * H K L v * KV CC S S W Q Q Y E

21361 - AATTTGTTTACGCAGCTGTTCAGATAAAGACATGTAGTCTTTTACATTCCAGATGAGTGA - 21420
-N L F T QL F R * RHV V F Y I P DE *
- I ¢CL R SCSDI KTIDM®*SFTUFOQOMZSE
- F vy A AV QI KTCSUL L HS R * V K

21421 - AACATTGTGACTTTTTGCTACTTGGGCATTGATATGCCTTGCATTACAGTCRATACATGC - 21480
-N I v T FCYULl G I DM®POCTITVNTC

7 L * L FATWATLTIZCLATLZUGQQSTIHA
- H CDF L L L GH* Y ALHY S QY MR

21481 - GCCRRGATCTCTGGGCGTCATGTTTTCAACCTTATTATAGGTGAGCATGAAATTGTTACA - 21540
-A K I §$ G RHV FNILTITIGTEU HRETIUVT
- PR SLGVMFSTILZL *V S MZEKTLTLQ
- Q DL WASCT FOQZPYYR™*A * NCYN

21541 - ACTGTCACCTGTCACTTCTAAGTCAGAGTGATGTGAAAGTTTGAGACATTCARTAACATC - 21600
-T VvV T CHF * VRVYVM* KF ETTFNNTI
- L §$ PV TS KSE * CE SUL RHS I TS
- C HL $ L LS Q S DV KV * DI Q * H P

21601 - CTTTGTGTCAACATCGGTATCAACAACACCTTGTCGGGCAGCTGACACGAATGTAGARAG - 21660

‘ -L CVQNTIGGINNTILSSGS * HECRK

- FVvsSTSUVSTTU®PUCRAARADTDNUVER
- L C QO HRY O OQHUIL VG QL TZRM* K G

21661 - GACACCATCTAAAGCTACACCCTTTGCTAACTCGCTGTGAGCTGTAGCAACAAGTGCCTT - 21720
-D T I * S Yy T L ¢C * L AV S CS NI KT CTL
- TP S XK ATUPVFANSTIL* AV AT S AL
- H HL KL HPLILTIRTCETL?™*QQQV P *

21721 -~ AAGTTTTTCCATAGGAACACTRAAARGTTGCTGARAAGGTGTCGACATAAGCATCAAACAT - 21780
-K F FHRNTI KSTC®* KOGV DI S I KH
- § F $1I1 6T UL XK VAEI KWVST* A S NI
- V F P * EH * KLUL KU RZ CRUHEKUHIQT S

21781 - CTTAACGGAAACTTCAGTACTATCTCCAACGTTTGATACAAGAGCTTGGTCAAGCAACAG - 21840
-L NG N F 8§ T I S NV * Y K S LV K Q Q
- L TETSVL S PTFUDTRAWS S NR
- * R K L @ Y Y L @ R L I ¢ EL G Q A T E
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21841 - AATAGGTTGGCACATCAGCTGACTGTAGTACACAGAAGCAGACTTAGARGCAGACTCGTC - 21900
-N R L AHQLTVV HRSURILIRSU RILV
- I G WH I S * L *~ Y T EAUDTILUEA ATUDS 8
- * vV 6 T $S ADCSTOQIE KOT* KOQTRR

21901 - GCATTTGGACTTGCCATCAARAACTATGACATTAATAGGCAGTGAACCTTTAGTGTTGTT - 213960
-A F GLATI KNYDTINU RZQ®*TUF S V V
- HL DbPbL?P S KTMTULIGSEUPILVLL
- I w T CHOQKUL * H * * A V NIL * C C *

21961 ~ AGCTCTCRAATTGTCTARATTGACAARARATGGGAGAGCGGATGTCTCTCATAGGTCTTTTG - 22020
-$ s g1 Vv *I DKM GE RMSTILTIGTULL
- AL KL 8§8$ KL T KWE S GCTULT S * V F *
- L $ NCUL N * Q NGRADV S HUR S F D

22021 - ACCAGCCTTGTCARAGTAGAGGTGAAGCGCGCCATTTTTCACAGCAACACTATCAACAAT - 22080
-T s$ L vV K V EV KR ATI FHSNTTI NN
- P AL S K * R * S$ A P FFTATIULSTTI
- 0 P C QS R GE ARUHUEFPFS QO QHRH Y Q QY

22081 - ATACGATGACTGGTCAGTAGGGTTGATTGGTCTTTTARACTGGAGTGACAAATCACGAGC - 22140
-I R *L VS RV DWS FKTULE™*QTITS
- ¥ DDWISV GLTIGULILNWS DI K S R A
- T M ? G Q * 66 * L vV F * T G V T N H E Q

22141 - AACTTCATCACTAATGAATGTACTACCAGTGCAAAATGTGTCACAATTGAGACRATTCCA - 22200
-NF I T NEU CTTS AIE KT CVY TTIETTITP
- T $s S L M NVL PV QNV S QL RQTF Q
- L HH * * MY Y QCKMCHN®* DN S N

22201 - ATTGTGAGTCTTGCAGAAGCCACGGCCTCCATTTGCATAGACATAGAAAGATCTCTTCAT -~ 22260
-I v S L AEATA AU STITCIWDTIUEIZ RS UL H
- L *vV L Q K P RPPFA*T* KD UL F M
- Cc ES CU RS HGLHULHRUHRIEKTIZS S C

22261 - GCCATTAACAATAGTTGTACACTCAACGCGTGTGGCACGATTGCGCTTATAGCACATCAT - 22320
-A I NNS CTLWNA AZCGTTIAULTIAUHH
- P LTI VV H ST RVARILIZRIL®*HIM
- H * Q@ * L ¥ T Q RV WHUDO CAY S T S C

22321 - GCAAGTCGAAGAGGTGCAACCATCCATGATATGAACATAGCTCTTCCATATGTAGTAGARA - 22380
-A S RRGATTIHDMNTIATLPY V V E
- Q VEEVQPSWMI*T* L F HM* * K
- K S KR CNUHUP * Y EH S S S I C S R K

22381 - AGRAGCAAAGAAGATGTACATCCTAACCATTGCAGAAACGGGTGCCATTTGTACAATACT - 22440
-R S K E DV HPNHCRWNSGT CHILYNT
- BEAK KM Y I L TIAZETSGATITCTTIL
- K ¢ R RCT S * P L Q KRV P F V QY *

22441 - AATGATAARACCACATGAGCCAAGAATTGCTGATGAAATGACTAGCAARATAGCCRAAGAA - 22500
-N D K P HE P R I ADEMT S KT A KE
- M I NH M S QELLMIK* L A K * P KN
- * * T T * A K N C * * N D * Q N S Qg R T

22501 - CACCTGCATTATAGCTGAAAGACCTAATAAATAAAAGAATTTTGTGAACAACATATATGC - 22560
-H L H Y S * KT * * I KEF CE Q H I C
- T ¢1I1I 1 A ERPNIK®*KNT FVNWINTIYA
- P AL * L K DL I NI KW RTIUL®*TTY MP

22561 - CAAAACCCACTCAGCGGCCAGACCTAAARATTGTCAAGTCTAGCTTGTACGATGAAATCGT - 22620 -
-Q N PL S GOQT* N COQV*L V R * N R
- KT HS AARUPKTI VK S S L Y DETIV
- K P T QQ R P DL KL S§ S5 L A CTMIE K S S

22621 - CACCTGAATGGTTTCAAGAGCTGGATAAGAATCAAGGGAGTCTAATCCACTTAARACAAAT - 22680
-H L NG F K S w I RTIKGV * § T * T N
- T * M VS RAG* E S RESNUPILI KOQWM
- P EWVFQETULUDI KNUDNOQGS L I HLNZKSTC
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22681 - GCTGCAAGGARARGARACCTTCACAGAAATCCATAGTAGTAACGTTAGACGAATTAAGATA - 22740
-AARKURTTV FTETIUHU S SNV RUBRTIIKI
- L G K EP SQK S5 I VVTULDETLRY
- C K E KNI LHIRWN®P * +* + R ¥ T N * DT

22741 - CAATTCTCTAARCGCCATTACAATAAGAAGGAGCACCARAATTAGATARGAGTACACCAAA - 22800
-Q F S NATITTIURWRISTI KTIWR®*ZETZYTEK
- NS L T PUL Q* E GAUPI KU LUDI KSTPK
- I L. * R H Y NIKI KEUHZGQN* I RV H Qg K

22801 - AGCAGCAGTTACACAGATTAGAGAACCTAAGCARATACTTAACARACAATAGCCACATAGC - 22860
-§ 5§ sy T©D™X*RT T * A NT™* Q Q * P H S8
- AAV T I RE?P XK QQITILNINUNSHTIA
- Q ¢ L HRL ENTU LS KYLTTTIA AT * R

22861 - GATTGTGAACAATTTAGAAAATTTGGGTGACTTCACATAATTAATGCCGGCATCCAAACA - 22920
-D CEQFRIKFG* L HTITINASGTINOQT
- I VN NILENULSGDV FT®*TLMU®PAS KH
- L » T I * K I WV TS HN* CRH P NI

22921 - TAATTTAGCAACACTCITAACACTATTTITAGCAATAGTTGTAGGTAGTGAAGCTCTAAT - 22980
-** F$S N TUL NTTIVF S NS CUR * * S5 S5 N
- NL ATUL UL TULFULATIVV G S EAILTI
- I * Q H S *HH Y F * Q * L ¥ VV KTUL * F

22981 - TCTAGRATTGGTACTTTTAGTAAAAGTACACAATTGGAACAATAATGTAAACACATAAGG - 23040
-§ R I GTF S K STQQULEZQ™* CIEKWH IR
- L EL VL L VKV HNW®WDNNNWVNT * G
- * N w Yy F **x K Y TTIT GTTIM®*TH K A

23041 - CATATAATTGTTAAACACACGTTGTGCTAATCTCTTAGCGCAATTTGATGTTGTAATTGC - 23100
-1 1 1 v K HTULC®*SLSATI* COCNUNSOC
- I * L L NTURU CANUILTU LA AOQTFDV VI A
- Yy N ¢C * T H V VLI § * RNILMTIL * L L

23101 - TGCTTGTCCTAAGARTGGTTTGACATAAGCCAAAATTTTACTCCAAGGAACACTATTAAT - 23160
-C L s * EWUFDTI S QN FTPRNTTIN
- ACPKNGL T * A KTIULULOGQGTTULTULI
- L vV L. R M V * H K P K F Y 8§ K E H Y * L

23161 - TGCAGCAATACCATGAGTGGCAATTGTTTTTAAACCTAAGGCTAGTGAAAGCTCATTAGG - 23220
-C §$ NTM S G NTCUPF * T * G * * KL I R
- AAI P * VAI VFKU©PKA AZSUES S L G
- Q QY H EWOQTLFULNULU RILV KA AIH*V

23221 - TTTCTTAATGGTAATGCTTGTGTTTTCCACATAAGCAGCCATAAGATCCTCATGACCTAA - 23280
-F L NG N A CV F HI S S HKTITILMT *
- F L MVMULVYFST*AATIUZ RS SS * PN
- s *W * ¢ L CF PHIKOQZP*DUPHDULT

23281 - CTCTTGTIGTTACTTTAACACCTTCATCTGATGGTTTAAGTATGACATTGCCTACAACTTIC - 23340
-L L CY FNTVFTI *WF XK Y DTIAYNF
- § ¢cvrTVLTU®PSSDGILSMTTULUPTT S
- L vi>L * XL HLMUV*YV * HCUL QL R

23341 - GGTAGTTTTCACGTCACACTCTATGACTTCCTTCTGTATGGTAGGATTTTCCACTACTTC - 23400
-6 s P HVTULYDUF® L L Y GRTIFHYTF
- VVFT S HS MT TS FCMV GF §TT S
- * F S RHT?TL*L P S VW * DVF P L L L

23401 -~ TTCAGAGGTGGGTTGTTGACTTTCACAAGCAAGATTGTCCATTCCTTGTGTGTCTTCTAC - 23460
-FRGGL LTV FTS K I VHSLCV F Y
- S EVGC*L §$QARILSTIUZPCV S ST
- Q R WV VD VFH KQODCUPUPFLVCIULTLL

23461 - TGCCAGAACTTCAAATGAATTTGAAGTATCTACTGGCTTTGTACTCCAAAGACAACGTAR - 23520

cC QNPFK*TI * S I Y WULCTU©PIKTT *

A R T S NEFEV S TG F VL Q R Q R K

P EL Q M NUL K YL L ALY S KDDNV N
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23521 - ACACCAAGTGTTTGGTTTGAACGTTGTCTTGGTTGTAGCCTGGTTAATGTGCCAARACAAT - 23580
-T P S5 VW FERTCLG CSUL VNV P NN
- H QV F GL NV VL VVAWILMZ< COQOTI
- T K ¢ L Vv *TUL S WUIL * P G * CA K QL

23581 - TGGCTTATGCAGTAATTTAGCACCTTTCTTGAAACTCGCTGAATAGTGTCTATAGTCAAT - 23640
-WLMOQ™*FSTUVFULETI®R®*TV S I VN
- G L ¢C S NL APV FUL KULAE®=*TCTL * 8§ 1
- A Y AV I * HL S * NS L NS VY S @Q *

23641 - AGCCACTACATCGCCATTCAAGTCTGGGAARGAATGTGACAGATAGCTCTCGTGAAGCTGG - 23700
-S H Y I AI OQVWEZETCDU R®*¥ILS * S W
- ATT S P F K S GKWNUV T DS S REAG
- P L HRHS S LGURM®*QTIATILUVIKTLA

23701 - CTTTGTGAAGCCTGTCATTTGATTTAAATCATCAGCAAATTTTGTGTTAGAACATGTGAG - 23760
-L CEACHULTI * I I 8 KU FCVRTCE
- F VKPVI *F K S S ANV FUV L EHV S
- L *sS L $ F DL NHOQOQTIILZC™®*DNMM®*YV

23761 - TTTGAAATTATCAAAACTCGCATTTGGTAATGGTTGAGTTGGTACAAGGTCTATAGGCTG - 23820
-F E I I K T R I W * WL § W Y K V Y R L
- L KL 35S KL AVFGNG®*V GTIRSTIGC
- * N Y ¢ NS HL VMV ETLV QGUL * A A

23821 - CTCTGTATAGTAAGCATTATCCTTITTATAATACCCATCCAATTTTGGTTCAATCTCTGT - 23880
-L ¢ I v s I I L F I I P I Q F W FNTILZC
- § v ** A L S F L *xY P S§NTFG S I SV
- L ¥ S K HY P F Y NTHUPTIULUV QS L C

23881 - GTAAGTAACTCCATCGAGTTTATACGACACAGGCTTGATGGTTGTAGTGTAARGATGTTTC - 23940
-V §$ N S I EF I RHRULDSGTCS VR CF
- *vT&PSSLYDTGLMVVV * DV S
- K * L H RV Y TTOQA®* WL * CIKMTF P

23941 - CTTGTAGARAAACATCAGTCACTGGTCCTTTGTACTCTGACATCTTTGTAAGGTGAGCTCC - 24000
-L VvV ENI S HW S F VL * HILCZ KV 5 8§
- L K TS SsSv'TG?P?PULY SDIF VR * A P
- C R K HQsSL VL CTZ LT STIL™* G E L R

24001 - GTCAATACGATAGAGGGTCTCCTTAGCAGTTATATGAGTGTAATGACCACACTIGATAGTT - 24060
-v NTTI EGL L S S Y M S VMTTTILTIV
- $§$ I R * RV S LAV I * VvV *x * p HJ * * [
- Q YDRGS P * QL Y ECNUDMHTD S Y

24061 - ACCAGTGTACTCATTCGCACATAAGAATGTACCTTGCTGTAATTTATACTCAGCAGGTGG ~ 24120
-TS8§8v1L.IURT®*UE CTU LUL®*T FTIULS SR RW
- P VYS FAHI KNV ?PCCNTI LY S AGG
- Q ¢ T H $ H I RMY L A VI Y T Q Q V V

24121 - TGCAGACATCATAACAAAAGAAGACTCTTGTTGTACTAGATATTGTGTAGCATCACGACC - 24180
-C R H H N K RRULUL L Y * I L C S I TT
- ADTI I TKZEDSTCCTIRYCVASIRYFP
- g T s *Q K K TUL VV L DIV * HHDH

24181 -~ ACACACACATGGAATGGAAACACCTGTCTTAAGATTATCATAAGATAGAGTACCCATATA - 24240
-T H T WDNGUNTT CULKTITITIR™* S THTI
- H T HGMET®PV L RL S * DRV P I Y
- T HM EWI XKHBRL S * DJYHIKTIEYPYT

24241 - CATCACAGCTTCTACACCCGTTAAGGTAGTAGTTITCTGACCACAATGTTTACACACCAC ~ 24300
-H H S FYTIR*G S S FLTTMTEFTH H
- I 7 aAasT&%PVKVVVF* P Qg CULUHTT
- S Q LLHPLR®* * F S DHNV Y TUPH

24301 - ATTAAGAACTCGCTTTGCAGATTCCAAATTAGCATGCTGTAGAAGATGGGTCATAGTTTC ~ 24360
-I KNS LCRV FGQI SMIUL*KMGH S F
- L RTRPADS KL ACCIRIR RWUV I V S
- * EL AL QI PN * HAUVETDSGS S * F L
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24361 - TCTGACATCACCAAGCTCGCCAACAGTTTTATTACTGTAAGCGAGTATGAGTGCACARAR - 24420
-8 DI T KULANSF I TV S EYETCTHK
- L T S PSSP TVLLL*AS M S A QK
- *H H Q A R Q Q F Y Y CKRV *V HZK S

24421 - GTTAGCAGCATCACCAGCACGGGCTCTATAATAAGCCTCTTGAAGTGCTGGTGCATTGAA - 24480
-v 88 s 1 T S$ TG S I I S LVL KCWZCTIE
- LAASPAURA AL * *A S * S A GATLN
- * Q H HQHGLL YN KU®PULEUV LV H * I

24481 - TTTGACTTCAAGCTGTTGAAGTGCTAATARAACACTAGACAAATAACAATTGTTATCAGC - 24540
-F D FKULILKTCC®* * NTW RGQITTIUVTIS
- L T s$sCcC*S8 AN KTILUDIE K * Q L L S A
- *L Q AV EV L I KH>* T NNNTZCY QP

24541 - CCATTTAATTGAAGTTAAARCCACCAACTTGAGGAAATTTCCATTTCTTTGTGTGGTTTAA - 24600
-P F N *S * T TWNULUZRI KT FZPUFTULCVV *
- H L I EV K UPUPT* G NVFHF F VWT FK
- I * L KL NHQULEUETISTISTILCSGIUL K

24601 - AGCAGACATGTACCTACCAAGAAAACTCTCATCARAGAGTATGGTAGTACTCGARAGCTTC - 24660
-S RHV PT K KTULTIIKS MV V L E S F
- AbDMY L PRI KILSS RVW *Y S KA S
- Q T C T Y Q E NS HQQE Y G S TR K L H

24661 - ACTACGTAGTGTGTCATCACTAGGTAGTACRAAGARAGTCTTACCCTCATGATTTACATG - 24720
-T T * C VvV I T R * Y K E S L T L M I Y M
- L RSV $§S5L G ST K KVL P S * F T *
- Y vv.CHH*VV QR K S Y P HDULHE

24721 - AGGTTTAATTTTTGTAACATCAGCACCATCCAAGTATGTTGGACCAAACTGCTGTCCATA ~ 24780
-R P NF CUNTISTTIOQVCWTE KTILTULS I
- GG L I FVTSAZPZSSKY VG P NITLCCUPY
- vV * F L * HQ A HP S ML D OTA AV HM

24781 - TGTCATAGACATATCCACARGCTGTGTGTGGAGATTAGTGTTGTCCACAGTTGTGAACAC -~ 24840
-C HRHTIHKILTCV ETI S V V H S CE H
- vIlIbpiI1ssTSCVWZRILUVIL STV V NT
- s * T Y P QA UV CGD®™*COC?POQL * TL

24841 - TTTTATAGTCTTAACCTCCCGCAGGGATAARGAGACTCTTTAGTTTGTCAAGTGARAGAAC - 24900
-F YSL NUDLPOQG®*ETTUL™*FV K * KN
- ¥ I v LT SR RDI X RILUFS UL S S ERT
- L * 8 * P P A G I RD S LV CQV KE P

24901 - CTCACCGTCAAGATGAAACTCGACGGGGCTCTCCAGAGTGTGGTACACAATTTTGTCACC - 24960
-L T VKM KULDGAILU QS VV HNZFVT
- $ PSR *NSTGUL SRV WY TTITULS P
- H RODZETIRIRGS SU®PET CGTOQTFCHH

24961 - ACGCTTAAGARATTCAACACCTAACTCTGTACGCTGTCCTGAATAGGACCAATCTCTGTA - 25020
-T L K K F N T L CTTUL S * I G P I S8V
- RLRNJSTU®PUNSVRC?PE™*DOQS L *
- A * EI @ HLTULYAVILNIZ RTWNILCK

25021 - AGAGCCAGCCRAAGAARACTGTTTCTACAAAGTGCTCCTCAGATGTCTTTGATGACGAAGT - 25080
-R A S QU RNTCVFYKVLLRCTIL * * R S
- EPAKETUVSTKCS s bV FPF DDEV
- S Q P K KL FL QS APOQMSLMT K *

25081 - GAGGTATCCATTATATGTAGTAACAGCATCTGGTGATGATACTGACACTACGGCAGGAGC - 25140
-E v s I 1 CSNSI W * * Y * H Y G R §
- R Y?PL Y VvV VT ASGDU DTUDTTAGA
- G I # Yy™mMm* Q0 HUL VMTIULTULIROQOEIL

25141 - TTTAAGAGAACGCATACAGCGCGCAGCCTCTTCAAGATTAAAACCATGTGTCACATAACC - 25200
-F KR THTA AR S L F KIKTMOCHTIT
- L RERTI QR AAS S RULKUPCV T * P
- *+* ENA Y S A QPL QD * NH V S HN Q
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25201 - AATTGGCATTGTGACAAGCGGCTCATTTAGAGAGTTCAGCTTCGTAATAATAGAAGCTAC - 25260
-N W HCD KR RUL I * RV QL RDNNIR S Y
- 1 G I v TS GS S FURETFS ST FUVITIEA AT
- L AL * QA AHLESSAS * * * KILQ

25261 - AGGCTCTTTACTAGTATAAAAGAAGAATCGGACACCATAGTCAACGATGCCCTCTTGAAT - 25320
-R L F TSI KEZESTDTTIUVNDA ATLTLN
- 68 L LV *K KNURTU®P®* S TMU©PS * I
- A LY * Y KRRTIGHUHSOQRTCU®PLEF

25321 - TTTAATTCCTTTATACTTACGTTGGATGGTTGCCATTATGGCTCTAACATCCATGCATAT -~ 25380
-F NS F I L T L DGO CUHY G S NI HAY
- L I P L ¥L RWMVATIMATLTSMUHTI
- * F L Y T Y V ¢GWUL PLWUL * H P C I *

25381 - AGGCATTAATTTTCTTGTCTCTTCAGCATGAGCAAGCATTTCTCTCAAATTCCAGGATAC - 25440
-R H * F s ¢CL F S M S KHUF S QI P G Y
- G I N F L VS SA * A S I SL KT F QDT
- AL I P L S L Q@ HEOQAUFUL SNSRI Q

25441 - AGTTCCTAGAATCTCTTCCTTAGCATTAGGTGCTTCTGAAGGTAGTACATARAATGCAGA - 25500
-§$ 8 * NL FL S$IRTZCF®*UR™* Y I KCR
- VPRI SSL AL GASEGS T * NAD
- F L E §L P * H * V L L XKV V HKMZQTI

25501 - TTTGCATTTCTTAAGAGCAGTCTTAGCTTCCICAAGTGTATAACCAGCACATCCTTGTCC - 25560
-F A F L K S S L § F L KCTIT ST S L 8§ '
- L H F L RAVILASZSSV *P A HUPCP
- c 1 s * E Q SsS L P Q V Y N OQUHIL V Q

25561 - AGGGTACGTGGTTATATACTCATCAACTGGCACTTTCTTCAAAGCTCTTGAGAGCATCTC - 25620
-R VR GY I L I NWHFULIGQS S * E H L
- 6GY Vv v I1IyYsSsSsSTGTU?FPUF KA AZLZESTIS
- G T WL Y THOLAUL S S KL L RA S Q

25621 - AGTAGTGCCACCAGCCTTTTTGGAGGGTATTACAACACAAGTGATATCACCACTAGTGAT - 25680
-8 85 ATSULFGGY Y NTSUDTITT S D
- VvV P PARFIL EGITTOQUV I S PL VI
- *CH QP F WU RUVL QHEK * Y H H » * *

25681 - AACATCACCTACCATGTAAGGTGCATCCTTCTCAAGGARAGACATATCTTCACCTCTAAG - 25740
-N I T Y HVY R CTI 1L KEWIRIBHBTIT FT S K
- TS P T M * G A S F S RKDTIS S P L S
- H HL P CEKV HP S QG XK TYULHUL * A

25741 - CATGTTCTGAGAATCATGGTAAAGCTTACCATTGATATCAGCAAACAAGAGTAACTTATT - 25800
- VLRIMUVEKTLTTIUDTISKQQE * L I
- M F *E S W>*S L PLI SANI K SNTILTL
- C S B N HGKAYH* Y QOQTU RV TYW

25801 - GGTRAGAAARCTTAGTTTCTTCCAGTGTTGTGGTAACCTCATCAATGCAGGCCTTAATTTT - 25860
-G K KL 8 F FQCCCGINULTIWNA AGTILNTF
- VR NIL VS S S VVVTS SMQATLTITF
- * ET * F L PV L W* P HQCUR P * F L

25861 - TGGCTTCACATCGACAGGCTTCTGTACGACAGATTTCTCCTCAGTTTTGGAATCTTCTIGT - 25920
-WwW L H I DRLL Y DR FULULSF G I F C
- G F T S TGPFOCTTWDT FS SV L E S SV
- A S HRQASVROQI SPQFWNILTILTC

25921 ~ GTTTGGTGGCTCCTCTTGTTTAGGTGCTTCCACTCTAGGCTTCAGGTTATCAAGATAATC - 25980
-VW WL L L F RCUFHS RUL Q VvV I K I I
- F 6G6S s CcCL GGASTULG?FRULS R * S
- L va?PLVYV L PL *A S G Y Q DNP

25981 - CATGACAACCTGCTCATAAAGAGCTTTGTCATTGACTGCAATATAAACCTGTGTACGAAC - 26040
-H DNTT L I K S F V I DCWDNTINILTCTN
- MmTTCS* RAUL SULTW®HA&TIOM*YTO CVRT
- *Q P A H K E L CH * L QY K P V Y E P
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26041 - CGTCTGCACGCACACTTGTARAGACTGAAGTGGTTTAGCACCAAATATGCCTGCTGACAA - 26100
-R L H A HUL * RL KWUF S TZ K VYA AT C®*Q
-V CTHTCXD * S GLAUPWNMPA ATIDN
- $ ARTULVEKTTEVV *HQTICULTUILTT

26101 - CAATGGTGCAAGTAAGATGTCCTGTGAATTGAAATTTTCATATGCTGCCTTAAGAAGCTG - 26160
-Q WCIK* DV * I EBEITFTIUCGCTCTULTE KTZ KIL
- N GA S KM SCUETULTE KT FS YA AA ATLTZ RSHW
- MV QVRCPVN®*NUFUHMILZP®*ERBASG

26161 - GATGTCCTCACCTGCATTTAGGTTAGGTCCAACAACATGCAGACACTTCTTAGCAAGATT - 26220
-D VL TCTI * VR SNUNMOQTT LTILSKI
- M $ S PAFRULGPTTUCR RIUHTFTLUBABT RTL
- CPHLHL G ™*V QQHADTS * QDY

26221 - ATGTCCAGARAGCAAARCAAGACCCTCCTACTGTAAGAGGGCCATTTAGCTTAATGTAATC - 26280
-M $ R X 0 T R P 8§ Y CHKURATI* L NV I
- CPESKOQDU&PZPTV VU RGEPTFSTLM* §
- VvV 0 KA NIKTULTILTUL*EGUHTLA A * CNH

26281 - ATCACTCTCCTTTTGCATGGCACCATTGGTTGCCTTGT TGAGTGCACCTGCTACACCACC - 26340
-I T L L L HGT I GCIL VETCT®TTCYTT
- 8§ LS FCMAZPTLVATLTLTSHA AZPA ATTU®PT?P
- H S PFAWUHI HWTILZPOC®*VHL L HHH

26341 - ACCATGITTCAGGTGTATGTTAGCAGCATTTACAATCACCATAGGATTAGCACTTTGTGC - 26400
-T M F Q V Y V. § $ I Y NUHUHURTISTULC
- P CFRCMULAARATFTTITTIGTULATLTC A
- HV 8§ 6V C * 0HULOQOJSUP *= D * HF V P

26401 - CTCCTTAACGATGTCAARCACATTTAATGGCAACATTGTCAGTAAGTTTTAAATAACCAGT - 26460
-L L N DVNTT FNGNUNTIUVS KT F* I T8
- $ L TMSTUHTLM®BAZZTTILSUV S TFI K * PV
- P * R C Q H I * W Qg H CQ * V L NN Q *

26461 - ARACTGATTAACTGGTTCTTCAGGTGTAGGTTCTGGTTCTGGCTCARTCTCTGATTGCTC - 26520
-K L I NWU FFURTU CURTEFWE FWILNDNIL®*ULL
- N *L T 6 S $ GV GS G S 6 S I S DC S
- T D * L VL QV * VL VLAJ QSTILTIOZSBGOQ

26521 - AGTAGTATCATCCAGCCAGTCTTCCTCTTCTTCTTCCTCAACTCGAACTGTTTCAGCTGA - 26580
-8 s I I Q PV FLFVFU FULUNSZSUNTCTE S *
-V VS 8 $ 0 S S S5 S S 8 S TURTV S ATE
- * Y HPASLUPZLILTILUPOQTLTETLTFQTL R

26581 - GGCACCAAATTCCAGAGGGAGACCTTGATAATCATCCTCTGTACCGTACTCATGTTCACA - 26640
-6 T K FQRETTULTITITIULOCTU VILMTET
- AP NSRGHRUP®* * S 8 8§ V PY S C S Q
- H QI PEGODULTDNU HUPTLTYRTHV HR

26641 - GGTTTCATCAATTTCTTCTTCCTCACACTCTGCATCGTCCTCTTCTTCCTCATCTGGAGG - 26700
-6 F I NFFFULTULOCTIVILTFEFTFTILTIWR
- vV 8 S I 8 S S S H S A S S S 8 8 S S G G
- F HQ FLULPUHTULUHUZ RZEPILTLTEPUHTILTEG

26701 - GTAARAGGAACAATACATACGTGATGAAAAGTTTTCTTCACCAGCATCATCARATAAGTA - 26760
-V K G T I HT * * KV FFT S I I K *V
- * K EQ Y I RDETZ KT FEFS S S PA S S N K *
- K R NUNT VYV ME EKSTFILUHTUGQHUHEOQTISR

26761 - GRATGTAGCTACACTCCACTCATCAAGATCARTACCCATGTTGGTAAGGAGATCAGARAC - 26820
-E C S Y TPULTII KTINTHVYVYGIKTETITRTKN
- NV A TULH S SR SI PMTULV VI RIRTZSET
- M * L H S T H QD OQOYUPCW * G D QKL

26821 - TGGTTGTAAAGTCTTCACAACAGCCTCTGCTACAACACATGCAAACTCAGTAACTTCGGT - 26880
-W L * $ L HN S LG CYDNTTCI KTLTSNTFEG

G C KV FTTA ASA ATTUHA ANSUVT SV

V VK S 8 Q ¢ PLLQQHMO QTS QQ * L R Y
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26881 - ACCGGATTCAACAGTGTAGACAGAGCACTTTTCATTAAGCACTTTGTCAACACGTTCATC - 26940
- G F NS VD RALUPFI K HFVDNTF I
- P DSTV*TEH F SL S TULS TR S S
- R I 0 ¢ CROSTT FUH*AULTCUOQUHVHQ

26941 - AAGCTCAAATGTGATTCTCACATTCTTGTAACCTTGAACTTCCCAAACAGTATCTTCTCC - 27000
-K L K ¢ D $S$ H I L VTULNU FUPNS I F S
- 8§ §$§ NV I LT FL*P *T S QT V S S P
- A QM * F S HS CWNTILEIULUPIKOQY L L Q

27001 - AAAGGTTACACCTTTAATTGGTGCACCCCCTTTTAAGCGAARGACATTGTTTGTAGCCAG - 27060
-K 6 Y T FNWCTUPF * A K DI V C S Q
- K v T™?P11LT I GA PP F KR KT TULUF VA S
- R L HL * L VHPLULSEIRIUHTZCTL* PV

27061 - TAAACCAGGAGACAATGCGCAGTATTGTTCTTTGTCCTTAATCTCTAAGAGCATGAGGCC - 27120
-* T RRQCAV L FF VL NUIL®* E HE A
- K P GDNAQYCSUL SULI S KOS MRBRP
- N Q ETMW RS I VL CUP* S L RA * G H

27121 - ATTTACACAGACTGGTGTGCCGACGATAGCTCCATTTGTGAAGCTATCAACGGGCGTCTC - 27180
-1 Y TDWCADUDZ S S5T1ICEA ATINGTRL
- FTQTGV PTTIAUPUZFV KULZSTG V 38
- L HR L VCZRKRR™*LHL * S Y Q R A S R

27181 - GAGTGCTTCGAGTTCACCGTTCTTGAGRACAACCTCCTCAGAGGTAAGTACTGTGTCATG - 27240
-ECF E F T VL ENNTUILILIRGI K Y C V M
- $ 2SS s P FLRTTS S EV S T V S C
- VL RV HRS * EQ P P QR * VL CHV

27241 - TGAATCACCTTCAAGAAAGGTTACTTCTTTTGGTGCCTTAAGAGGCATGAGTAGTTGCAG - 27300
-* I T F K K G Y F F W CUL KU RHE * L Q
- E S P S R KVT S F GAILIRGMS S§ C 8§
- N HL QERULULULULV P *EA*V V A A

27301 - CTGCTCCTTGCCACGTATACACTGACGGTARAGTCCCTTGCTTTGAGCGATGAAGACTTC - 27360
-L .L aATYTUL TV K S LAULS DEDF
- s L PRTIUH™*UR* S PLL *AMI KT S
- A P CHVYTDGI XV ?PCUPFEI R™*IRTULH

27361 - ACCTAAGTTGAGTGATCGCAACTTTGCGCCAGCGATAGTGACTTGATCAATGCACATTTC - 27420
-T * VvV E * § ¢ L ¢ A S D S DULITINAMHF
- P KL $S DRUNUFAPATIUVT®*SMHBTIS
- L $ * VvV I A TUL UROGQQUR™* * L D Q CTF R

27421 - GAGTGCCTTGTTRACARCATCAATGAAGCATTTTACACAATCCTTGATGTTATCTGAAGC -~ 27480
-E CL V NNIWNUEA&ATFZYTTI LDV I * 8
- $ AL LTTSMIKUHZFT QS LML S E A
- vV P C * Q HQ *S I L HNUP * CJY L KZQ

27481 - BACCTGTATTTGACCCTTGACGATGTCAAARACACCTGTAATGAGAAATTTGAGRATCTC - 27540
-NL YL T LD DV KNTCNEIE K F ENL
- T¢I *P L T M S KT PVMRUNTILIR RTIS
- p VvV FDUP* R COQXHUL * * E I * E § P

27541 - CCAAGCATCCTTGAGAAATTCAACTCCTGCACTAAGTTTCGCCTCAATCCATTCAAAGAT - 27600
-P S I L EXKFNSCTI KT FRILNZPTFIZKTD
- QA S L RN S TU®PALSFAGS I H S KII
- K H P * E I Q L L H * V S P Q S I Q R *

27601 - AGGCCTGAGTTTTTCAACAGTAGTGCCCAARAGATTAGACAACCACTGAGAAGTCTGTTG - 27660
-R P E F F NS S A Q KTI RQPL R S L L
- 6L S F S TVVP K RILIDNH®*E V CC
- A *V F QQ*C?P KD *TTTUEI K S VV

27661 - TACAAGACCACCAGTTACATATGCCATAATAATGACACTGTTGGTGAGCAGGTCTGAAGT - 27720
-¥Yy K T TS Y ICMHNNWNDTUVGEQV * §
- TR P PVTYATITIMTIULULV S R S E V
- O DH QL HME©P* * * HCW* A G L K Y
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27721 - ATAAACCATGGCGTCGACAAGACGTAATGACTGTTCAGAARATACCATCAAGTATGGTGAC - 27780
-I NH GV DI KT ™* * L FRNTTIIKY G D
- * T M A ST RU RWNUDTCSETIUPS S MVT
- K P WRUROQDUVMTV QK VY HQ VW * 0

27781 - AGCTGCTCTTTGCAAATCAGGAATTGAGTGGTTTGCTGCATCAAGTGTGCGCGCARARAT — 27840
- C S L QI RN * V V CCTI1I KT CARIZKN
- AAL CK S G 11 EWT FH A AS SV RAIZ KTI
- L L FANOQTETLSOGILIULHU @@V CBAIQIKL

27841 - TGATCTGATAACACCAGCAGCCTGTGAGGGAAAACCACACAGTGGTGTTAAAACTGATCT - 27900
-* § DN T S SL * G KTTOQTWTC * N * 8
- DL I T PAATCETGI KUPUH S GV KTTUDL
- I * * H Q QP VY REWNU HTUV VYV L KTIL I S

27901 - CTGTTGTCCAATGTTCCAAGCACCTTTTACGGGCTTTCCCTTGGTAACTTTATAGTTACC - 27960
-L L §$ NV P STV F Y GULSL GNUFI VT
- ¢ CPMUFQAPZFTGEPFPILVTTIL * L P
- vV QCS XK HLLRATFUPW®™*L Y S YR

27961 - GCAGGACTCAACAATGGTTTTGAAAGACTTGTAATCAAGACTCTTTATAGTGTCAATARA - 28020
-A G L NNGT FERTILVTII KTTULY S VN K
- QDS TMUVLKIDIL®*SRILT FTIUVSIK
- R T Q Q WPEFE * KTCDNOQOQDJSUL * CQ * R

28021 - GGCACTTGTAGAAGCAGAGAAAGATGCCAAAATGATGGCAACCTCTTCATTCAAATGAAR - 28080
-6 T C R SREU RTCU® QNTDGNTILT FTIOQMEK
- A L VE A E KD AI KMMMAT S S F K * K
- H L * K QR KMUPIEK * WQ P L H S N E N

28081 - ATCGCCAACAATGTTAATGTTAACACGTTCACGACTCAGTATCTCAARGGAGATCCTCATT - 28140
-I A NNV NUVNTTFTTQVYL KETITLI
- $PTMILMULTI®RZ SR RILSTI S RU RS S F
- R Q Q0 C * C * HV HD SV S Q G D P H S

28141 - CAAGGTCTCCACATTGTCACCAGTAATGCCAGTATGGCCTGAGCCARTATCAGCACTAGC - 28200
-Q G L HI VTSNA AU SMATM®* ANTIS ST S
- KV S§$TULS?PVMUPUV WZ®PEU®PTISATLR- A
- R S P HCHOQ* COQ VY GL S QY Q H * H

28201 - ACGAGGAACCCAGTAGGCACGCTTATTATAGCAGCCAACATAGGCARACACACAGCCTCC - 28260
-T RN PV 6T L I I A A NTIGKUHTA S
- R 6T Q *ARLUL * QP T * A NTOQ P P
- EE P S RHDBY Y S S5 QHU ROQTH S L Q

28261 - BAAACATCTAGTCCTACCTCCCTTGCGGAGTCGRAGTTTCAATGTTTGAGTGGTTGTGATA - 28320
-K T S S P TS LAZES S FNUV * VvV V VI
- K HL VL UPZPILU RS RV SMT FEWTIL * *
- N I * $ YL PCGVETFOQTCULSGCDN

28321 - ATCTGCAACACTATGCTCAGGTCCAATCTCTGGGTCTTGACAGGCAGGACATGGCATTTT - 28380
-I ¢C N T M UL R S$NULWUV L TGRTWHF
- §$ATULTCSGPISGS * QA GHGTIF
- L Q HY A QUV QSLGLDU R OQUDMMABATF S

28381 - CACTACAGCATTAGTAGGTAGGTACCCACATGTAGTAGGTCCTTCAATAACTARATTTTC - 28440
-HY $ I SR *V?PTICS®RST FUNWN*™*TITF
- T TAULV GRYPHV V GP S ITIKTF S
- L O H * * V 6T HM * + VL Q@ * L N F Q

28441 - BGTGCCACAATGTTCACAAGTGGCTTTCAGAAAGTCGCACGTCTGCCATGAAACTTCATC - 28500
-S A TMZ FTS GV F Q KV AU RTILU®PS*NTFI
- V P QCS QVAUFU RI KT SUHUVCHET S S
- C HNV HEKWULSESURTSAMIEKTL HR

28501 - GCAATGATTACATTTCATCAAGGTAGACAAGTGCATATTGTTACACTCCTGTGGAGATGC - 28560
-A M I TF H 0GR QV HTIUVTTULIULMWRTC
- 0 * L H F I KV DI KTCTIULUL HSTCGT DA
- N DY I $S$S QR * TS A YCYTU PVEMDQ Q
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28561 - AACAGGGTACACAGAGCGTATACGCCCCATGAAACCCTCAGTCTTTTTCTTTTCAACACG -~ 28620
-N RV HRAYTUPHETTULSULUFULFNT
- T G Y T EIRTIIRUPMIEKU®PSUVFFUF S TR
- Q G T Q s VY AP®*NUPOQQSVFSF QHV

28621 - TGGTTGAATGACTTTGACTTTTGAGTTAAGAGGAAACACAARACTTTGGGCATTCCCCTTT - 28680
-W L N D FDF * V KR KU HIEKTILWATFU?PF
- 6 * M TL TV F EULRGUNTWNU F G H S P L
- vV E*L * L L § * EETQTULGTIPL *

28681 - GARAGTGTCAARATTTCTTGGCACTCTTAATTTCGAAGGGTGTCTGGTGCTCGTAGCTCTT - 28740
-E SV KFLGTULNU FESGS CULV L V AL
- K v s N FULALULTISI KGUVWOC S * L L
- K ¢ 0 I §8$ WH S * F RRV S G AUR S 8§ Y

28741 - ATCRGAGCGCTCAGTGAACCAGGCAATTTCATGCTCATGGTCACGGCAGCAGTAGACACC - 28800
-1 R AL 8 E P GNFMILMUVTAAWVIDT
- $ ER S VNQATISCS WS ROQQ™*T P
- Q $S A Q * TR QT FHAUHGHG S S R H L

28801 - TCTCTTCGACTCGATGTAATCAAGTTGTTCGGAAAGAGTGCACATTGACTTGCCCGCGCG - 28860
- L RL DV IKULVFGK S AUH™*LARA
- L F DS M * S S CSERV HTIDTLUPAR
- S $S T RCUNOQVVURI KETCTULTTZGCZPRYV

28861 - TGCGAGAAARATCTTTGATGCAATCAAGAGGGTACCCATCTGGGCCACAGARATTGTTGTC - 28920
-C E K I FDATIKWZ RV?PIWATETIVV
- AR KS351 M QS RGY P S G P Q KL L S
- R ENL * CNOQOUZEGTHULGHRNTCTCR

28921 - GACATAGCGAGTGACTGCACCTCCATTGAGCTCACGAGTGAGTTCACGGAGTGCACCACT - 28980
-bDI ASDCTS STIETLTSEUFPTET CTT
- T * R VT A P P L § S RV S S R S A P L
- H S E * L H L H * A HE * V HG V H H C

28981 - GCCATGCTTAGTGTTCCAGTTTTGTTCATAATCTTCRATGGGATCAGTGCCAAGCTCGTC - 29040
-AML §VPVL FIIU FWNGISAI KTLUV
- P CL V FQFCS * S S5 MG SV P S§ S5 S
- H A * C3S S FVHNILOQOWDOQOTCQARIH

29041 - ACCTRAGTCATAAGACTTTAGATCGATGCCATAGCTATGACCACCGGCTCCCTTATTACC - 29100
-T * v I R L * I b A I AMTTZ G S UL IT
- P XK S * D F RS MP*L * P P A P L L P
- L S HK TULUDWU RT CMHSYDHIRTILUPY Y R

29101 - GTTCTTACGARAGRARGAACATTGCGGTATGCARTTGGGGTTTCGCCCACATGTGGCACGAG - 29160
-V L T K K NI AV CNWGVFAHMWH E
- F L RRRTULURYATIGVS PTUICSGT S
- S Y EEEHCGMOQLGUFRPHV ARV

29161 - TACTCCCAGTGTTATACCGCTACGACCGTACTGAATGCCGTCCATTTCTGCAACCAGCTC - 29220
-Yy s 9 CyYy T™a&aTTV VL NA AVUHFUCNOQL
- TP S§VIPLR?®PY *MUP S I S AT S §
- L PpPVLYRYDIRTETCRUPUFULQP A Q

29221 - AACGACCTTGTGGCCGTGATTGGTGCTTAAGGCATCAGAACGTTTAATGAACACATAGGG - 29280
-N DL VAV IGA*GIRTIU EFNZEWU HRTISG
- T T L WP *L VL KA S EZRTILMNT * G
- R P CGRDWOCULI RUHBEQWNWV * T H R A

29281 - CTGTTCAAGCTGGGGCAGTACGCCTTTTTCCAGCTCTACTAGACCACAAGTGCCATTTTT ~ 29340
-L F KL GQ Y AP FQULY*TTSATITF
- ¢ s s wW¢6 s TP F S S S TR P Q V P F L
- v oQaeGEAVvVRL FPALULUDHIE KTECHF *

29341 - GAGGTGTTCACGTGCCTCCGATAGGGCCTCTTCCACAGAGTCCCCGAAGCCACGCACTAG - 29400
-E vV FT CLUR™* G L FH RV P EATH *

R ¢S RAS DU RASSTESU©PIKUPRT S

G vV HvVv P PI G PULUPQS P RS HA ATILA
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29401 - CACGTCTCTAACCTGAAGGACAGGCAAACTGAGTTGGACGTGTGTTTTCTCGTTGACACC - 29460
-B V S NLKDUROGQQTELDUVCT FTULUVDT
- T S§L T ** R T G KL S WTU CUVF S L TP
- R L *P EGQAN*¥V G RV F SR * HQ

29461 - AAGAACAAGGCTCTCCATCTTACCTTTCGGTCACACCCGGACGARACCTAGGTATGCTGA ~ 29520
-K N K A L HL TF RS HPDET* V C *
- RTRUL S 1 LPVF GHT RTIE KU®PURYATD
- EQ GS P S YL S VTU?PG RINILGMTILM

29521 - TGATCGACTGCAACACGGACGAAACCGTAAGCAGTCTGCAGARGAGGGACGAGTTACTCG - 29580
-* $ T ATWURTI KU®P*AV CRI RGT S Y S
- b RL Q HBHGRNIRI KOQSAEUZESGRV TR
- I bDbC¢CNTDETUV S SL QK RDETLTLV

29581 - TTTCTTGTCAACGACAGTARAATTTATTATTGTTTATACTGCGTAGGTGCACTAGGCATG - 29640
-F L VN D S KI Y Y CL Y CUV G AULGM
- F L $TTUVEK FTITIVYTA A?®*UV H * A C
- S C QR OQ*N1LL L F I LRI RZ CTRUHA

29641 - CAGCCGAGCGACAGCTACACAGATTTTAAAGTTCGTTTAGAGAACAGATCTACAAGAGAT - 29700

-Q P 8§ DS Y TDU F KV RULENU RSTRD
- S8 RATATOQQI L K FV * RTUDUILQE I
- A ERQLUHRF®* S S F REOQTI Y KRS
29701 - CGAGGTTGGTTGGCTTTTCCTGGGTAGGTARAAACCTAATAT ~ 298742
R G WL AVF PG * V KT * Y X
EV GWUL F L G R * K P N X
R LV G F S WV G KDNTILTIHX
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N-gene primers (nucleotide position 29247-29410)
150# (5°-gactgatgaagctcaggectt-3°)
200# (5’ -cttgtgtggtcatcatgagtg-3’)

S-gene primers (nucleotide position 24751-25049)

131# (5°-cacagaggaacttctttt-3°)
132# (5’-tcccaattcttgaaggtcaatgag-3’)

FIG. 13
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ATGTCTGATAATGGACCCCAATCAAACCAACGTAGTGCCCCCCGCATTACATTTGGTGGA
CCCACAGATTCAACTGACAATAACCAGAATGGAGGACGCAATGGGGCAAGGCCARAACAG
CGCCGACCCCAAGGTTTACCCAATAATACTGCGTCTTGGTTCACAGCTCTCACTCAGCAT
GGCAAGGAGGAACTTAGATTCCCTCGAGGCCAGGGCGTTCCAATCAACACCAATAGTGGT
CCAGATGACCAAATTGGCTACTACCGAAGAGCTACCCGACGAGTTCGTGGTGGTGACGGC
AARATGAAAGAGCTCAGCCCCAGATGGTACTTCTATTACCTAGGAACTGGCCCAGAAGCT
TCACTTCCCTACGGCGCTAACAAAGAAGGCATCGTATGGGTTGCARCTGAGGGAGCCTTG
AATACACCCAAAGACCACATTGGCACCCGCAATCCTAATAACAATGCTGCCACCGTGCTA
CAACTTCCTCAAGGAACAACATTGCCAAAAGGCTTCTACGCAGAGGGAAGCAGAGGCGGL
AGTCAAGCCTCTTCTCGCTCCTCATCACGTAGTCGCGGTAATTCAAGAAATTCARCTCCT
GGCAGCAGTAGGGGARATTCTCCTGCTCGAATGGCTAGCGGAGGTGGTGAAACTGCCCTC
GCGCTATTGCTGCTAGACAGATTGAACCAGCTTGAGAGCAAAGTITTCTGGTAAAGGCCAA
CAARCAACAAGGCCAAACTGTCACTAAGAAATCTGCTGCTGAGGCATCTAAAAAGCCTCGC
CAAAAACGTACTGCCACAAAACAGTACAACGTCACTCAAGCATTTGGGAGACGTGGTCCA
GAACAAACCCAAGGAAATTTCGGGGACCAAGACCTAATCAGACRAGGAACTGATTACAARA
CATTGGCCGCARATTGCACAATTTGCTCCAAGTGCCTCTGCATTCTTTGGAATGTCACGC
ATTGGCATGGAAGTCACACCTTCGGGAACATGGCTGACTTATCATGGAGCCATTAAATTG
GATGACARAGATCCACAATTCAAAGACAACGTCATACTGCTGAACAAGCACATTGACGCA
TACAAAACATTCCCACCAACAGAGCCTAAAAAGGACAAANAGAAAAAGACTGATGAAGCT
CAGCCTTTGCCGCAGAGACAAARGAAGCAGCCCACTGTGACTCTTCTTCCTGCGGCTGAC
ATGGATGATTTCTCCAGACAACTTCARAATTCCATGAGTGGAGCTTCTGCTGATTCAACT
CAGGCATAA

FIG. 14A
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MSDNGPQSNQRSAPRITFGGPTDSTDNNQNGGRNGARPKQRRPQGLPNNTASWFTALTOQH
GKEELRFPRGQGVPINTNSGPDDQIGYYRRATRRVRGGDGKMKELSPRWYEYYLGTGPEA
SLPYGANKEGIVWVATEGALNTPKDHIGTRNPNNNAATVLQLPQGTTLPKGEFYAEGSRGG
SQASSRSSSRSRGNSRNSTPGSSRGNSPARMASGGGETALALLLLDRLNQLESKVSGRGQ
QQQOGQTVTKKSAAEASKKPRQKRTATKQYNVTQAFGRRGPEQTQGNFGDQDLIRQGTDYK
HWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYHGAIKLDDKDPQFKDNVILLNKHIDA
YKTFPPTEPKKDKKKKTDEAQPLPQRQKKQPTVTLLPAADMDDFSRQLONSMSGASADST
QA

FIG. 14B



Patent Application Publication Aug. 18,2005 Sheet 94 of 106  US 2005/0181357 A1l

ATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTGACCGGTGCACCACTTT
TGATGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTATGAGGGGGGTTTACTATCCTG
ATGAAATTTTTAGATCAGACACTCTTTATTTAACTCAGGATTTATTTCITCCATTTTATTCTAAT
GTTACAGGGTTTCATACTATTAATCATACGTTITGGCAACCCTGTCATACCTTTTAAGGATGGTAT
TTATTTTGCTGCCACAGAGARATCAAATGTTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAACA
ACAAGTCACAGTCGGTGATTATTATTAACAATTCTACTAATGTTGTTATACGAGCATGTAACTTT
GAATTGTGTGACAACCCTTTCTTTGCTGTTTCTAAACCCATGGGTACACAGACACATACTATGAT
ATTCGATAATGCATTTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTCAG
AARAGTCAGGTAATTTTAAACACTTACGAGAGTTTGTGTTTAAAAATAAAGATGGGTTTCTCTAT
GTTTATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTAACACTTTGAA
ACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAGCCTTTT
CACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATTTAAAGCCAACT
ACATTTATGCTCRAGTATGATGARAAATGGTACAATCACAGATGCTGTTGATTGTTCTCARAATCC
ACTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACAAAGGAATTTACCAGACCTCTA
ATTTCAGGGTTGTTCCCTCAGGAGATGT TGTGAGATTCCCTAATATTACAAACTTGTGTCCTTTT
GGAGAGGTTTTTAATGCTACTAARATTCCCTTCTGTCTATGCATGGGAGAGAARAAAAARTTTCTAA
TTGTGTTGCTGATTACTCTGTGCTCTACAACTCRACATTITTTTTCAARCCTTTAAGTGCTATGGCG
TTTCTGCCACTAAGTTGAATGATCTTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAG
GGAGATGATGTAAGACAAATAGCGCCAGGACAAACTGGTGTTATTGCTGATTATAATTATAAATT
GCCAGATGATTTCATGGGTTGTGTCCTTGCTTGGAATACTAGGAACATTGATGCTACTTCAACTG
GTAATTATAATTATAAATATAGGTATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATA
TCTAATGTGCCTTTCTCCCCTGATGGCARACCTTGCACCCCACCTGCTCTTAATTGTTATTGGCC
ATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTGTAGTAC
TTTCTTTTGAACTTTTAARATGCACCGGCCACGGTTTGTGGACCAARATTATCCACTGACCTTATT
AAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGCTACTGGTGTGTTAACTCCITCTTC
AAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTGATTTCACTGATTCCGTTCGAG
ATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCTCTTTTGGGGGTGTAAGTGTAATTACA
CCTGGAACAAATGCTTCATCTGAAGTTGCTGTTCTATATCAAGATGTTAACTGCACTGATGTTTC
TACAGCAATTCATGCAGATCAACTCACACCAGCTTGGCGCATATATTCTACTGGAAACAATGTAT
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TCCAGACTCAAGCAGGCTGTCTTATAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATT
CCTATTGGAGCTGGCATTTGTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCAAARA
ATCTATTGTGGCTTATACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCA
TTGCTATACCTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTARA
ACCTCCGTAGATTGTAARTATGTACATCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCCA
ATATGGTAGCTTTTGCACACAACTARATCGTGCACTCTCAGGTATTGCTGCTGAACAGGATCGCA
ACACACGTGAAGTGTTCGCTCAAGTCAAACBRAATGTACAAAACCCCAACTTTGAAATATTTTGGT
GGTTTTAATTTTTCACARAATATTACCTGACCCTCTAAAGCCAACTAAGAGGTCTTTTATTGAGGA
CTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGAAGCAATATGGCGAATGCCTAG
GTGATATTARTGCTAGAGATCTCATTTGTGCGCAGAAGTTCAATGGACTTACAGTGTTGCCACCT
CTGCTCACTGATGATATGATTGCTGCCTACACTGCTGCTCTAGTTAGTGGTACTGCCACTGCTIGG
ATGGACATTTGGTGCTGGCGCTGCTCTTCARATACCTTTTGCTATGCAAATGGCATATAGGTTCA
ATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCAAAARCAAATCGCCAACCAATTTAAC
AAGGCGATTAGTCAAATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGA
CGTTGTTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTG
CAATTTCAAGTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATT
GACAGGTTAATTACAGGCAGACTTCRAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGGC
TGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTAARATGTCTGAGTGTGTTCTTGGACRAT
CAAAAAGAGTTGACTTTTGTGGAAAGGGCTACCACCTTATGTCCTTCCCACAAGCAGCCCCGCAT
GGTGTTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACTTCACCACAGCGCCAGC
BATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAAGGTGTTTTTGTGTTTAATGGCACTTCTT
GGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAARTTACTACAGACRATACATTITGTCTCA
GGAAATTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTATGATCCTCTGCAACCTGAGCT
TGACTCATTCARAGAAGAGCTGGACAAGTACTTCAAAAATCATACATCACCAGATGTTGATCTTG
GCGACATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAARAGARATTGACCGCCTCAATGAG
GTCGCTAAAAATTTAAATGAATCACTCATTGACCTTCAAGAATTGGGARAATATGAGCAATATAT
TAAATGGCCTTGGTATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAA
TCTTGCTTTGTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGC
TGCAAGTTTGATGAGGATGACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATAA

FIG. 15A Con’t
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MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHTSSMRGVYYPDEIFRSDTLYLTQDLFL
PEFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRGWVFGSTMNNKSQSVITIINNS
TNVVIRACNFELCDNPFFAVSKPMGTQTHTMIFDNAFNCTFEYISDAFSLDVSEKSGNFK
HLREFVFKNRKDGFLYVYKGYQPIDVVRDLPSGFNTLKPIFKLPLGINITNFRAILTAFSP
AQDIWGTSARAYFVGYLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIY
QTSNFRVVPSGDVVRFPNITNLCPFGEVENATKFPSVYAWERKKISNCVADYSVLYNSTF
FSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCV
LAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLND
YGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCVNENFNGLTGTGVLTP
SSKRFQPFQQFGRDVSDEFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQD
VNCTDVSTAIHADQLTPAWRIYSTGNNVEFQTQAGCLIGAEHVDTSYECDIPIGAGICASY
HTVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVDC
NMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKOMYKTPTLKYFG
GFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGL
TVLPPLLTDDMIAAYTAALVSGTATAGWT FGAGAALQIPFAMOMAYRFNGIGVTQNVLYE
NOKQIANQFNKAISQIQESLTTTSTALGKLQDVVNONAQALNTLVKQLSSNFGAISSVLN
DILSRLDKVEAEVQIDRLITGRLQSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSK
RVDFCGKGYHLMSEFPQAAPHGVVELHVTYVPSQERNFTTAPAICHEGKAYFPREGVEVEN
GTSWFITORNFFSPQIITTDNTFVSGNCDVVIGIINNTVYDPLQPELDSFKEELDKYFKN
HTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYVWL
GFIAGLIATIVMVTILLCCMTSCCSCLKGACSCGSCCKFDEDDSEPVLKGVKLHYT

FIG. 15B
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Primers for a 225-bp fragment of the region of N-gene that showed no

homology to other coronavirus:

SRS251: 5’-GCAGTCAAGCCTCTTCTCG-3’ (SEQ ID NO:2480)
SRS252: 5°-GCCTCAGCAGCAGATTTC-3’ (SEQ ID NO:2481)

Primers for 181-bp fragment of the region of 1b-gene:

coro3: 5’-TACACACCTCAGCGTTG-3’ (SEQ ID NO:3)
coro4: 5’- CACGAACGTGACGAAT-3’ (SEQ ID NO:4)

Primers for a 745-bp fragment from pig B-actin gene:

Actin-F: 5°>-TGAGACCTTCAACACGCC-3’ (SEQ ID NO:2482)
Actin-R: 5’-ATCTGCTGGAAGGTGGAC-3’(SEQ ID NO:2483)
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Probe Region SEQ IDNO Sequence
18057 — gatataaaattcaagactgaaggattatgtgttgacataccaggcataccaaaggacat
1b 18222 2484 gacctaccgtagactcatctctatgatgggtttcaaaatgaattaccaagtcaatggttac
cctaatatgtttatcacccgcgaagaagctattcgtcacgticgte
21920 — catgggtacacagacacatactatgatattcgataatgcatttaattgcactttcgagtaca
S 99107 2485 tatctgatgcecttticgcttgatgtttcagaaaagtcaggtaattttaaacacttacgagagt
ttgtgtttaaaaataaagatgggtttctctatgtttataagggctatcaacctatagatgtag
26867 getgtgacattaaggacctgccaaaagagatcactgtggcetacatcacgaacgcetttett
M 2699 6— 2486 attacaaattaggagcgtcgcagcgtgtaggcactgattcaggttttgctgcatacaacce
gctaccgtat
28658 — gcagtcaagcctcttctcgctectcatcacgtagtcgeggtaattcaagaaattcaacte
N 28883 2487 ctggcagcagtagggeaaattctcctgetcgaatggetageggaggtggtgaaactge

cctcgcgctattgetgctagacagattg

FIG. 25
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HIGH-THROUGHPUT DIAGNOSTIC ASSAY FOR
THE HUMAN VIRUS CAUSING SEVERE ACUTE
RESPIRATORY SYNDROME (SARS)

[0001] This application claims priority benefit to U.S.
provisional application No. 60/457,031, filed Mar. 24, 2003;
U.S. provisional application No. 60/457,730, filed Mar. 26,
2003; U.S. provisional application No. 60/459,931, filed
Apr. 2, 2003; U.S. provisional application No. 60/460,357,
filed Apr. 3, 2003; U.S. provisional application No. 60/461,
265, filed Apr. 8, 2003; U.S. provisional application No.
60/462,805, filed Apr. 14, 2003; U.S. provisional application
No. 60/464,886 filed Apr. 23, 2003, U.S. provisional appli-
cation No. 60/465,738, filed Apr. 25, 2003; and U.S. provi-
sional application No. 60/470,935, filed May 14, 2003, each
of which is incorporated herein by reference in its entirety.

[0002] The instant application contains a lengthy
Sequence listing which is being concurrently submitted via
triplicate CD-R in lieu of a printed paper copy, and is hereby
inconrporated by reference in its entirety. Said CD-R,
recorded on Mar. 22, 2004, are labeled “CRF”, “Copy 17 and
“Copy 27, respectively, and each contains only identical 1.6
MB file (V9661077.APP).

1. INTRODUCTION

[0003] The present invention relates to a high-throughput
diagnostic assay for the virus causing Severe Acute Respi-
ratory Syndrome (SARS) in humans (“hSARS virus”). In
particular, the invention relates to a high-throughput reverse
transcription-PCR diagnostic test for SARS associated coro-
navirus (SARS-CoV). The present assay is a rapid, reliable
assay which may be used for diagnosis and monitoring the
spread of SARS. The present method eliminates false nega-
tive results and provides increased sensitivity for the assay.
The invention further relates to nucleotide sequences and
portions thereof, useful for the diagnosis of SARS. The
invention further relates to nucleotide sequences and por-
tions thereof, useful for assessing genetic diversity of SARS.
The nucleotide sequences of the present invention comprise
the (Nucleocapsid) N-gene and the S-gene sequences of the
hSARS virus. The invention relates to a diagnostic kit that
comprises nucleic acid molecules for the detection of the
N-gene or S-gene of hSARS virus. The invention also relates
to the deduced amino acid sequences of the N-gene and
S-gene products of the hSARS virus. The invention further
relates to the use of the N-gene and S-gene products in
diagnostic methods. The invention further encompasses
diagnostic assays and kits comprising antibodies generated
against the N-gene or S-gene product.

2. BACKGROUND OF THE INVENTION

[0004] Recently, there has been an outbreak of atypical
pneumonia in Guangdong province in mainland China.
Between November 2002 and March 2003, there were 792
reported cases with 31 fatalities (WHO. Severe Acute Res-
piratory Syndrome (SARS) Weekly Epidemiol Rec. 2003,
78: 86). Patients with SARS show various clinical symp-
toms, including fever (of 38 degrees Celsius or above for
over 24 hours), malaise, chills, headache and body ache.
Chest X-rays show changes compatible with pneumonia.
Other symptoms include coughing, shortness of breath or
difficulty in breathing. By 3 May 2003, a cumulative total
number of 1621 cases and 179 deaths had been occurred in
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Hong Kong, which contributed to 26% and 41% of the
global reported cases (6234) and deaths (435) respectively.
As the disease is highly contagious and spreads in daily-life
activities, it is important to develop a rapid and reliable
diagnosis test to monitor and control the disease. In response
to this crisis, the Hospital Authority in Hong Kong has
increased the surveillance on patients with severe atypical
pneumonia. In the course of this investigation, a number of
clusters of health care workers with the disease were iden-
tified. In addition, there were clusters of pneumonia inci-
dents 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 associated 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 bac-
teria were negative in these patients. Furthermore, diagnos-
tic tests for the detection of other genes in the hSARS virus,
such as the 1b-gene are not useful to accurately diagnose
SARS. The disease was given the acronym Severe Acute
Respiratory Syndrome (“SARS”). This virus mutates and
changes rapidly and hence the diagnostic of SARS was
extremely difficult until the isolation of particular regions of
the virus, the N-gene and S-gene, of the hSARS virus from
the SARS patients by the present inventors as disclosed
herein. Namely, the present invention discloses a diagnostic
assay using particular regions in the genome of the virus for
rapid, accurate, reliable and specific identification of the
hSARS virus. The invention is useful in both clinical and
scientific research applications. Furthermore, the present
invention provides a high-throughput assay which can be
used as a sensitive method for diagnosis and monitoring the
spread of the SARS.

3. SUMMARY OF INVENTION

[0005] The present invention is based upon the inventors’
identification of a specific region of the hSARS virus,
specifically, the 3'region of the hSARS viral genome, and in
particular, the (nucleocapsid) N-gene of the hSARS virus
that may be used in diagnostic assay to detect hSARS. In
particular, the N-gene is useful for the diagnosis of SARS
because the N-gene has the most abundant copy number
during viral infection compared to any other gene in the
hSARS virus, especially when the cells are lysed. Thus, the
nucleic acid sequences of the N-gene of the hSARS virus are
particularly useful in a rapid and reliable diagnostic assay
for the hSARS virus. Furthermore, the present method
eliminates false negative results and increases the sensitivity
of the assay.

[0006] The hSARS virus was isolated from patients suf-
fering from SARS in the recent outbreak of severe atvpical
pneumonia in China. The isolated virus is an enveloped,
single-stranded RNA virus of positive polarity which
belongs to the order, Nidovirales, of the family, Coronaviri-
dae. The hSARS virus is a very large RNA virus consisting
of approximately 29,742 nucleotides. The complete
genomic sequence of the hSARS virus was deposited in
Genbank, NCBI with Accession No: AY278491 (SEQ ID
NO:15), which is incorporated by reference. The isolated
hSARS virus was deposited with China Center for Type
Culture Collection (CCTCC) on Apr. 2, 2003 and accorded
an accession number, CCTCC-V200303, as described in
Section 7, infra, which is incorporated by reference. Also,
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the entire genome sequence of the hSARS virus, CCTCC-
V200303, and characterization thereof are disclosed in a
United States patent application with Attorney Docket No.
V9661.0069 filed concurrently herewith on Mar. 24, 2004,
which is incorporated by reference in its entirety. The virus
mutates and changes rapidly and hence making the diag-
nostic of SARS very difficult. The present inventors have
designed a diagnostic assay for detecting the presence of
N-gene nucleic acid sequence or protein to rapidly, accu-
rately, and specifically identify the hSARS virus. Further-
more, the present inventors have designed a diagnostic assay
for detecting the presence of S-gene nucleic acid sequence
or protein to determine the genetic diversity of the hSARS
virus. Accordingly, the invention relates to methods of
detecting nucleotide sequences of the N-gene and S-gene of
the hSARS virus.

[0007] The present invention provides a rapid, reliable
assay for the detection of hSARS virus. In preferred embodi-
ment, the detection of hSARS virus includes the use of the
nucleic acid molecules of the present invention in a poly-
merase chain reaction, Reverse transcription-Polymerase
Chain Reaction (RT-PCR), Southern analysis, Northern
analysis, or other nucleic acid hybridization for the detection
of hSARS nucleic acids. In one embodiment, the invention
provides methods for detecting the presence, activity or
expression of the hSARS virus of the invention in a bio-
logical material, such as cells, nasopharyngeal aspirate,
sputum, blood, saliva, urine, stool and so forth. In preferred
embodiments, the biological material is nasopharyngeal
aspirate or stool. 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 biologi-
cal material with an agent which can detect directly or
indirectly the presence, activity or expression of the hNSARS
virus. In a specific embodiment, the detecting agents are the
nucleic acid molecules of the present invention.

[0008] The present invention also relates to a method for
identifying a subject infected with the hSARS virus, said
method comprising obtaining total RNA from a biological
sample obtained from the subject; reverse transcribing the
total RNA to obtain cDNA; and subjecting the cDNA to PCR
assay using a set of primers derived from a nucleotide
sequence of the hSARS. In preferred embodiments, the
primers are derived from the (nucleocapid) N-gene. In most
preferred embodiments, the primers comprise the nucleotide
sequences of SEQ ID NOS:2475 and/or 2476 or SEQ ID
NOS:2480 and/or 2481. In another preferred embodiments,
the primers are derived from the (spike) S-gene. In more
preferred embodiments, the primers comprise the nucleotide
sequences of SEQ ID NOS:2477 and/or 2478.

[0009] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the inven-
tion provides nucleic acid molecules which are suitable for
use as primers consisting of or comprising the nucleotide
sequence of SEQ ID NO:1, 11, 13, 15, 2471, or 2473, or a
complement thereof, or at least a portion of the nucleotide
sequence thereof. In the most preferred embodiment, the
primers comprise the nucleic acid sequence of SEQ ID
NOS:2475 and/or 2476 or SEQ ID NOS:2480 and/or 2481
for the detection of N-gene. In another most preferred
embodiment, the primers comprise the nucleic acid
sequence of SEQ ID NO:2477 and/or 2478 for the detection

Aug. 18,2005

of S-gene. In another specific embodiment, the invention
provides nucleic acid molecules which are suitable for
hybridization to hSARS nucleic acid, including, but not
limited to, as PCR primers, Reverse Transcriptase primers,
probes for Southern analysis or other nucleic acid hybrid-
ization analysis for the detection of hSARS nucleic acids,
¢.g., consisting of or comprising the nucleotide sequence of
SEQ ID NO:1, 11, 13, 15, 2471, 2473, 2475, 2476, 2477,
2478, 2480 or 2481, or a complement thereof, or a portion
thereof. In a preferred embodiment, primers that amplify
fragments comprising (nucleotide position 18057 to 18222
or portions thereof of SEQ ID NO:15) 1b gene; (nucleotide
position 21920-22107, or portions thereof of SEQ ID
NO:15) M-gene; and (nucleotide position 28658-28883, or
portions thereof of SEQ ID NO:15) N-gene may be used for
probe synthesis for detection of hSARS nucleic acids. In a
specific embodiment, the invention provides a diagnostic kit
comprising nucleic acid molecules which are suitable for use
to detect the N-gene of hSARS. In a specific embodiment,
the N-gene comprises nucleic acid sequence of SEQ ID NO:
2471. In specific embodiment, the nucleic acid molecules
comprise nucleic acid sequence of SEQ ID NOS:2475
and/or 2476 or SEQ ID NOS:2480 and/or 2481. In preferred
embodiments, the diagnostic kit further comprises a control
for amplification of 1b gene. In specific embodiments, the
primers used for amplifying 1 b gene are SEQ ID NOS:3
and/or 4. In another specific embodiments, the diagnostic kit
further comprises an internal control using pig p-actin gene.
In specific embodiments, the primers used for amplifying
[-actin gene are SEQ ID NOS:2482 and/or 2483.

[0010] In a specific embodiment, the invention provides a
diagnostic kit comprising nucleic acid molecules which are
suitable for use to detect the S-gene of hSARS. In a specific
embodiment, the S-gene comprises nucleic acid sequence of
SEQ ID NO: 2473. In specific embodiment, the nucleic acid
molecules comprise nucleic acid sequence of SEQ ID NOS:
2477 and/or 2478. The invention further encompasses chi-
meric or recombinant viruses encoded in whole or in part by
said nucleotide sequences.

[0011] In another specific embodiment, the invention pro-
vides nucleic acid molecules comprising a nucleotide
sequence of SEQ ID NO:1, 11, 13, 2471, and/or 2473. In a
specific embodiment, the present invention provides isolated
nucleic acid molecules comprising or, alternatively, consist-
ing of the nucleotide sequence of SEQ ID NO:1, a comple-
ment thereof or a portion thereof, preferably at least 5, 10,
15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:1, or a complement thereof.
In another specific embodiment, the present invention pro-
vides isolated nucleic acid molecules comprising or, alter-
natively, consisting of the nucleotide sequence of SEQ ID
NO:11, a complement thereof or a portion thereof, prefer-
ably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850,
900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, or more con-
tiguous nucleotides of the nucleotide sequence of SEQ ID
NO:11, or a complement thereof. In yet another specific
embodiment, the present invention provides isolated nucleic
acid molecules comprising or, alternatively, consisting of the
nucleotide sequence of SEQ ID NO:13, a complement
thereof or a portion thereof, preferably at least 5, 10, 15, 20,
25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450, 500,
550, 600, 650, 700, or more contiguous nucleotides of the
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nucleotide sequence of SEQ ID NO:13, or a complement
thereof. In another specific embodiment, the present inven-
tion provides isolated nucleic acid molecules comprising or,
alternatively, consisting of the nucleotide sequence of SEQ
ID NO:15, a complement thereof or a portion thereof,
preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150,
200, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000,
3,000, 4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000,
11,000, 12,000, 13,000, 14,000, 15,000, 16,000, 17,000,
18,000, 19,000, 20,000, 21,000, 22,000, 23,000, 24,000,
25,000, 26,000, 27,000, 28,000, 29,000 or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO:15, or
a complement thereof. In another specific embodiment, the
present 1nvention provides isolated nucleic acid molecules
comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:2471, a complement thereof or a
portion thereof, preferably at least 5, 10, 15, 20, 25, 30, 35,
40, 45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600,
650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200 or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:2471, or a complement
thereof. In another specific embodiment, the present inven-
tion provides isolated nucleic acid molecules comprising or,
alternatively, consisting of the nucleotide sequence of SEQ
ID NO:2473, a complement thereof or a portion thereof,
preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150,
200, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000,
3,000, or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:2473, or a complement thereof.
Furthermore, in another specific embodiment, the invention
provides isolated nucleic acid molecules which hybridize
under stringent conditions, as defined herein, to a nucleic
acid molecule having the sequence of SEQ ID NO:1, 11, 13,
15, 2471, or 2473, or a complement thereof. In one embodi-
ment, the invention provides an isolated nucleic acid mol-
ecule which is antisense to the coding strand of a nucleic
acid of the invention. In another specific embodiment, the
invention provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence that is at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400,
450, 500, 550, 600, or more contiguous nucleotides of the
nucleotide sequence of SEQ ID NO:1, or a complement
thereof. In yet another specific embodiment, the invention
provides isolated polypeptides or proteins that are encoded
by a nucleic acid molecule comprising or, alternatively
consisting of a nucleotide sequence that is at least 5, 10, 15,
20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200 or more contiguous nucleotides
of the nucleotide sequence of SEQ ID NO:11, or a comple-
ment thereof. In yet another specific embodiment, the inven-
tion provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence that is at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400,
450, 500, 550, 600, 650, 700, or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:13, or a
complement thereof. In yet another specific embodiment, the
invention provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence that is at least 5,

Aug. 18,2005

10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400,
450,500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, 2,000, 3,000, 4,000, 5,000,
6,000, 7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000,
14,000, 15,000, 16,000, 17,000, 18,000, 19,000, 20,000,
21,000, 22,000, 23,000, 24,000, 25,000, 26,000, 27,000,
28,000, 29,000 or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:15, or a complement thereof.
In yet another specific embodiment, the invention provides
isolated polypeptides or proteins that are encoded by a
nucleic acid molecule comprising or, alternatively consist-
ing of a nucleotide sequence that is at least 5, 10, 15, 20, 25,
30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450, 500, 550,
600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200 or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:2471, or a complement
thereof. In yet another specific embodiment, the invention
provides isolated polypeptides or proteins that are encoded
by a nucleic acid molecule comprising or, alternatively
consisting of a nucleotide sequence that is at least 5, 10, 15,
20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, 2,000, 3,000, or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO:2473,
or a complement thereof. The invention further provides
proteins or polypeptides that are isolated from the hSARS
virus, including viral proteins isolated from cells infected
with the virus but not present in comparable uninfected cells.
The invention further provides proteins or polypeptides
shown in FIGS. 11 (SEQ ID NOS:17-239, 241-736 and
738-1107) and 12 (SEQ ID NOS:1109-1589, 1591-1964 and
1966-2470). The invention further provides proteins or
polypeptides having the amino acid sequence of SEQ ID
NO:2472 or 2474. The polypeptides or the proteins of the
present invention preferably have a biological activity of the
protein (including antigenicity and/or immunogenicity)
encoded by the sequence of SEQ ID NO:1, 11, 13, 2471, or
2473. In other embodiments, the polypeptides or the proteins
of the present invention have a biological acitivity of the
protein (including antigenicity and/or immunogenicity)
encoded by a nucleotide sequence that is at least 5, 10, 15,
20, 25, 30, 33, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, 2,000, 3,000, 4,000, 5,000,
6,000, 7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000,
14,000, 15,000, 16,000, 17,000, 18,000, 19,000, 20,000,
21,000, 22,000, 23,000, 24,000, 25,000, 26,000, 27,000,
28,000, 29,000 or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:15, or a complement thereof.
In other embodiments, the polypeptides or the proteins of the
present invention have a biological activity of the protein
(including antigenicity and/or immunogenicity) of FIGS. 11
(SEQID NOS:17-239, 241-736 and 738-1107) and 12 (SEQ
ID NOS:1109-1589, 1591-1964 and 1966-2470). The inven-
tion further provides proteins or polypeptides having a
biological activity of the protein having amino acid
sequence of SEQ ID NO: 2472 or 2474.

[0012] In one aspect, the invention provides a method for
propagating the hSARS virus in host cells comprising infect-
ing the host cells with the isolated hSARS virus, culturing
the host cells to allow the virus to multiply, and harvesting
the resulting virions. Also provide by the present invention
are host cells that are infected with the hSARS virus.
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[0013] Inone aspect, the invention relates to the use of the
isolated hSARS virus for diagnostic and therapeutic meth-
ods. In a specific embodiment, the invention provides a
method of detecting in a biological sample an antibody
immunospecific for the hSARS virus using the isolated
hSARS virus or any proteins or polypeptides thereof. In
another specific embodiment, the invention provides a
method of screening for an antibody which immunospecifi-
cally binds and neutralizes hSARS. Such an antibody is
useful for a passive immunization or immunotherapy of a
subject infected with hSARS.

[0014] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1, 11, 13, 2471, or 2473,
or a fragment thereof, or encoded by a nucleic acid com-
prising a nucleotide sequence that hybridizes under stringent
conditions to the nucleotide sequence of SEQ ID NO:1, 11,
13,2471, or 2473, and/or any hSARS epitope, having one or
more biological activities of a polypeptide of the invention.
The invention further provides antibodies that specifically
bind polypeptides of the invention encoded by the nucle-
otide sequence of SEQ ID NO:15, or a fragment thereof.
These polypeptides include those shown in FIGS. 11 (SEQ
ID NOS:17-239, 241-736 and 738-1107) and 12 (SEQ ID
NOS:1109-1589, 1591-1964 and 1966-2470). In another
embodiment, the polypeptide comprises amino acid
sequence of SEQ ID NO:2472, or 2474. The invention
further provides antibodies that specifically bind polypep-
tides of the invention encoded by a nucleic acid comprising
a nucleotide sequence that hybridizes under stringent con-
ditions to the nucleotide sequence of SEQ ID NO:15, and/or
any hSARS epitope, having one or more biological activities
of a polypeptide of the invention. Such antibodies include,
but are not limited to polyclonal, monoclonal, bi-specific,
multi-specific, human, humanized, chimeric antibodies,
single chain antibodies, Fab fragments, F(ab'), fragments,
disulfide-linked Fvs, intrabodies and fragments containing
either a V1 or VH domain or even a complementary deter-
mining region (CDR) that specifically binds to a polypeptide
of the invention.

[0015] In another embodiment, the invention provides
vaccine preparations, comprising the hSARS virus, includ-
ing recombinant and chimeric forms of said virus, or protein
subunits of the virus. In a specific embodiment, the vaccine
preparations of the present invention comprise live but
attenuated hSARS virus with or without adjuvants. In
another specific embodiment, the vaccine preparations of the
invention comprise an inactivated or killed hSARS virus.
Such attenuated or inactivated viruses may be prepared by a
series of passages of the virus through the host cells or by
preparing recombinant or chimeric forms of virus. Accord-
ingly, the present invention further provides methods of
preparing recombinant or chimeric forms of hSARS. In
another specific invention, the vaccine preparations of the
present invention comprise a nucleic acid or fragment of the
hSARS virus, e.g., the virus having accession no. CCTCC-
V200303, or nucleic acid molecules having the sequence of
SEQ ID NO. 1, 11, 13, 15, 2471 or 2473, or a fragment
thereof. In another embodiment, the invention provides
vaccine preparations comprising one or more polypeptides
isolated from or produced from nucleic acid of hRSARS virus,
for example, of deposit accession no. CCTCC-V200303. In
a specific embodiment, the vaccine preparations comprise a
polypeptide of the invention encoded by the nucleotide
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sequence of SEQ ID NO:1, 11, 13, 2471 or 2473, or a
fragment thereof. In a specific embodiment, the vaccine
preparations comprise polypeptides of the invention as
shown in FIGS. 11 (SEQ ID NOS:17-239, 241-736 and
738-1107) and 12 (SEQ ID NO:1109-1589, 1591-1964 AND
1966-2470) or encoded by the nucleotide sequence of SEQ
ID NO:15, or a fragment thereof. In a specific embodiment,
the vaccine preparations comprise polypeptides comprising
amino acid sequence of SEQ ID NO:2472 or 2474. Further-
more, the present invention provides methods for treating,
ameliorating, managing or preventing SARS by administer-
ing the vaccine preparations or antibodies of the present
invention alone or in combination with adjuvants, or other
pharmaceutically acceptable excipients.

[0016] In another aspect, the present invention provides
pharmaceutical compositions comprising anti-viral agents of
the present invention and a pharmaceutically acceptable
carrier. In a specific embodiment, the anti-viral agent of the
invention is an antibody that immunospecifically binds
hSARS virus or any hSARS epitope. In preferred embodi-
ments, such antibodies neutralize the hSARS virus. In a
specific embodiment, the anti-viral agent of the invention
binds a fragment, variant, homolog of N-gene or S-gene of
hSARS virus. In a specific embodiment, the anti-viral agent
of the invention binds a fragment, variant, homolog of a
polypeptide comprising the amino acid sequence of SEQ ID
NO: 2472 or 2474. In another specific embodiment, the
anti-viral agent is a polypeptide or protein of the present
invention or nucleic acid molecule of the invention. The
invention also provides kits containing a pharmaceutical
composition of the present invention.

[0017] 3.1 Definitions

[0018] The term “an antibody or an antibody fragment that
immunospecifically binds a polypeptide of the invention” as
used herein refers to an antibody or a fragment thereof that
immunospecifically binds to the polypeptide encoded by the
nucleotide sequence of SEQ ID NO:1, 11, 13, 15, 2471
2473, or the polypeptides shown in FIGS. 11 and 12, or a
fragment thereof, and does not non-specifically bind to other
polypeptides. An antibody or a fragment thereof that immu-
nospecifically binds to the polypeptide of the invention may
cross-react with other antigens. Preferably, an antibody or a
fragment thereof that immunospecifically binds to a
polypeptide of the invention does not cross-react with other
antigens. An antibody or a fragment thereof that immuno-
specifically binds to the polypeptide of the invention, can be
identified by, for example, immunoassays or other tech-
niques known to those skilled in the art.

[0019] An “isolated” or “purified” peptide or protein is
substantially free of cellular material or other contaminating
proteins from the cell or tissue source from which the protein
is derived, or substantially free of chemical precursors or
other chemicals when chemically synthesized. The language
“substantially free of cellular material” includes prepara-
tions of a polypeptide/protein in which the polypeptide/
protein is separated from cellular components of the cells
from which it is isolated or recombinantly produced. Thus,
a polypeptide/protein that is substantially free of cellular
material includes preparations of the polypeptide/protein
having less than about 30%, 20%, 10%, 5%, 2.5%, or 1%,
(by dry weight) of contaminating protein. When the
polypeptide/protein is recombinantly produced, it is also
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preferably substantially free of culture medium, i.¢., 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,
i.e., it is separated from chemical precursors or other chemi-
cals which are involved in the synthesis of the protein.
Accordingly, such preparations of the polypeptide/protein
have less than about 30%, 20%, 10%, 5% (by dry weight) of
chemical precursors or compounds other than polypeptide/
protein fragment of interest. In a preferred embodiment of
the present invention, polypeptides/proteins are isolated or
purified.

[0020] 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.

[0021] The term “portion” or “fragment” as used herein
refers to a fragment of a nucleic acid molecule containing at
least about 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950,
1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 2,000,
3,000, 4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000,
11,000, 12,000, 13,000, 14,000, 15,000, 16,000, 17,000,
18,000, 19,000, 20,000, 21,000, 22,000, 23,000, 24,000,
25,000, 26,000, 27,000, 28,000, 29,000, or more contiguous
nucleic acids in length of the relevant nucleic acid molecule
and having at least one functional feature of the nucleic acid
molecule (or the encoded protein has one functional feature
of the protein encoded by the nucleic acid molecule); or a
fragment of a protein or a polypeptide containing at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90,
100, 120, 140, 160, 180, 200, 220, 240, 260, 280, 300, 320,
340, 360, 400, 500, 600, 700, 800, 900, 1,000, 1,500, 2,000,
2,500, 3,000, 3,500, 4,000, 4,100, 4,200, 4,300, 4,350,
4,360, 4,370, 4,380 amino acid residues in length of the
relevant protein or polypeptide and having at least one
functional feature of the protein or polypeptide.

[0022] The term “3' region of the hSAR viral genome”
refers to from about nucleotide position 18,000 to 29742 of
SEQ ID NO:15.

[0023] The term “having a biological activity of the pro-
tein” or “having biological activities of the polypeptides of
the invention” refers to the characteristics of the polypep-
tides or proteins having a common biological activity similar
or identical structural domain and/or having sufficient amino
acid identity to the polypeptide encoded by the nucleotide
sequence of SEQ ID NO:1, 11, 13, 15, 16, 240, 737, 1108,
1590, 1965, 2471 or 2473. Such common biological activi-
ties of the polypeptides of the invention include antigenicity
and immunogenicity.

[0024] The term “under stringent condition” refers to
hybridization and washing conditions under which nucle-
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otide sequences having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, or at least 95% identity to
each other remain hybridized to each other. Such hybrid-
ization conditions are described in, for example but not
limited to, Current Protocols in Molecular Biology, John
Wiley & Sons, NY. (1989), 6.3.1-6.3.6.; Basic Methods in
Molecular Biology, Elsevier Science Publishing Co., Inc.,
N.Y. (1986), pp. 75-78, and 84-87; and Molecular Cloning,
Cold Spring Harbor Laboratory, N.Y. (1982), pp. 387-389,
and are well known to those skilled in the art. A preferred,
non-limiting example of stringent hybridization conditions
is hybridization in 6x sodium chloride/sodium citrate (SSC),
0.5% SDS at about 68° C. followed by one or more washes
in 2xSSC, 0.5% SDS at room temperature. Another pre-
ferred, non-limiting example of stringent hybridization con-
ditions is hybridization in 6xSSC at about 45° C. followed
by one or more washes in 0.2xSSC, 0.1% SDS at about
50-65° C.

[0025] The term “variant” as used herein refers either to a
naturally occurring genetic mutant of hSARS or a recom-
binantly prepared variation of hSARS each of which contain
one or more mutations in its genome compared to the
hSARS of CCTCC-V200303. The term “variant” may also
refers either to a naturally occurring variation of a given
peptide or a recombinantly prepared variation of a given
peptide or protein in which one or more amino acid residues
have been modified by amino acid substitution, addition, or
deletion.

4. BRIEF DESCRIPTION OF THE FIGURES

[0026] FIG. 1 shows a partial DNA sequence (SEQ ID
NO:1) and its deduced amino acid sequence (SEQ ID NO:2)
obtained from the SARS virus that has 57% homology to the
RNA-dependent RNA polymerase protein of known Coro-

naviruses.

[0027] FIG. 2 shows an electron micrograph of the novel
hSARS virus that has similar morphological characteristics
of coronaviruses.

[0028] FIG. 3 shows an immunofluorescent staining for
IgG antibodies that are specifically bound to the FrHK-4
cells infected with the novel human respiratory virus of
Coronaviridae.

[0029] FIG. 4 shows an electron micrograph of ultra-
centrifuged deposit of hSARS virus that was grown in the
cell culture and negatively stained with 3% potassium
phospho-tungstate at pH 7.0.

[0030] FIG. 5A shows a thin-section electron micrograph
of lung biopsy of a patient with SARS; and FIG. 5B shows
a thin section electron micrograph of hSARS-infected cells.

[0031] FIG. 6 shows the result of phylogenetic analysis
for the partial protein sequence (215 amino acids; SEQ ID
NO:2) of the hSARS virus (GenBank accession number
AY268070). The phylogenetic tree is constructed by the
neighbor-jointing method. The horizontal-line distance rep-
resents the number of sites at which the two sequences
compared are different. Bootstrap values are deducted from
500 replicates.

[0032] FIG. 7A shows an amplification plot of fluores-
cence intensity against the PCR cycle in a real-time quan-
titative PCR assay that can detect a hSARS virus in samples
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quantitatively. The copy numbers of input plasmid DNA in
the reactions are indicated. The X-axis denotes the cycle
number of a quantitative PCR assay and the Y-axis denotes
the fluorescence intensity (FI) over the backgroud. FIG. 7B
shows the result of a melting curve analysis of PCR products
from clinical samples. Signals from positive (+ve) samples,
negative (-ve) samples and water control (water) are indi-
cated. The X-axis denotes the temperature (° C.) and the
Y-axis denotes the fluorescence intensity (F1) over the
background.

[0033] FIG. 8 shows another partial DNA sequence (SEQ
ID NO:11) and its deduced amino acid sequence (SEQ ID
NO:12) obtained from the SARS virus.

[0034] FIG. 9 shows yet another partial DNA sequence
(SEQ ID NO:13) and its deduced amino acid sequence (SEQ
ID NO:14) obtained from the SARS virus.

[0035] FIG. 10 shows the entire genomic DNA sequence
(SEQ ID NO:15) of the SARS virus.

[0036] 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.

[0037] 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.

[0038] FIG. 13 shows the N-gene primer sequences
(which amplifies nucleotides at position 29247-29410 of
SEQ ID NO:2471). 150# (SEQ ID NO:2475); 200# (SEQ ID
NO:2476); and S-gene primer sequences (which amplifies
nucleotides at position 24751 to 25049 of SEQ ID
NO:2473). 131# (SEQ ID NO:2477); 132# (SEQ ID
NO:2478).

[0039] FIG. 14A shows the nucleic acid sequence of the
N-gene (SEQ ID NO:2471). FIG. 14B shows the amino acid
sequence of the N-gene (SEQ ID NO:2472).

[0040] FIG. 15A shows the nucleic acid sequence of the
S-gene (SEQ ID NO:2473). FIG. 15B shows the amino acid
sequence of the S-gene (SEQ ID NO:2474).

[0041] FIG. 16 shows the genome organization and tran-
scription strategy of SARS-CoV HK-39. Genomic and
mRNA transeripts are capped (black circles), carry leader
sequences (vertical lines)at 5'proximal and are polyadeny-
lated (A™). Arrows point the position of the intergenic
sequence, 5-CTAAACGAAC-3' (SEQ ID NO:2479). After
release of the positive-sense genomic RNA in the cytoplasm
of host cell, the viral RNA-dependent RNA polymerase,
encoded from ORF 1a and 1b, is synthesized. It carries out
transcription of a full-length complementary (negative-
sense) RNA, from which new genomic RNA, an overlap-
ping set of subgenomic mRNA transcripts, and leader RNA
are synthesized. Note that all transcripts are preceded with
common 5' leader sequences and common 3' ends. ORFl1a
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and 1b—RNA-dependent RNA polymerase; S—the major
peplomer glycoprotein; M—transmembrane glycoprotein;
N—nucleocapsid; X1, X2, X3—putative proteins.

[0042] FIG. 17 shows a construct map of pSARSCoV-
ORF 1b-N. PCR products amplified from ORF1b (1b) and
N gene of SARS-CoV were co-ligated into a cloning vector
pCR2.1-TOPO (Invitrogen). The nucleotide (at) numbers
corresponds to the positions in the sequence of HK-39 strain
SARS-CoV (AY278491). Shadowed areas indicate the
amplicons by the primers used in diagnostic test (i.e., SEQ
ID NOS:2480 and 2481).

[0043] FIG. 18 shows a photo of an agarose gel after
electrophoresis of total RNA extracted from SARS patients
using SV Total RNA isolation system. The extracted RNA
was then subjected to a reverse-transcription polymerase
chain reaction (RT-PCR) assay for the detection of coro-
navirus in the patients.

[0044] FIG. 19 shows the effect of potential inhibitors in
Reverse Transcription Polymerase Chain Reaction (RT-
PCR). To remove potential inhibitors, total RNA eluted from
SV96 Binding Plate was precipitated with 95% ethanol and
3 M sodium acetate and resuspend in 12 gl of nuclease-free
water. RT-PCR was performed with actin-F (SEQ ID
N0:2482) and actin-R (SEQ ID NO:2483) primers. Num-
bers indicated were the number of pig kidney epithelial
(PK-15) cell added in the sample as an internal control.
There was no DNA fragment amplified with untreated RNA
samples.

[0045] FIG. 20 shows the primers used for amplifying
various genes. SRS251 (SEQ ID NO:2480) and SRS252
(SEQ ID NO:2481) amplified a 225 base pair fragment from
the region of N-gene that showed no homology to other
coronavirus. coro3 (SEQ ID NO:3) and coro4 (SEQ ID
NO:4) amplified RNA-dependent RNA polymerase (1b
gene) as a control. Actin-F (SEQ ID NO:2482) and actin-R
(SEQ ID NO:2483) amplified a 745 base pair fragment from
P-actin gene as internal control for PCR assays.

[0046] FIG.21A shows Amplification plot of fluorescence
Intensity against the number of PCR cycles. Black lines
show the dynamic range of N-gene specific PCR with
serially diluted plasmid construct from 10" to 10° copies.
NPA samples from non-SARS patients, including patients
suffering from adenovirus (n=5), respiratory syncytial virus
(n=5), human metapneumovirus (n=5), influenza A virus
(n=5), or influenza B virus (n=5) infection, are shown in
gray lines. Lines with triangles denotes the SARS-CoV
positive NPA samples; NTC represents no template control;
X-axis indicates the cycle number of quantitative PCR
performed, while Y-axis represents the fluorescence inten-
sity (FAM-400) over background signal (Delta Rn). Inlet
shows the melting curve analysis of the PCR products.
Signals from positive (+ve), negative (-ve) samples and no
template control are indicated. X-axis indicates the tempera-
ture (° C.), while Y-axis represents the fluorescence intensity
(Delta Rn). FIG. 21B shows comparison of dynamic ranges
of N-gene and 1b-gene specific PCRs. Dynamic ranges of
both N-gene and 1b-gene PCR were obtained with same
plasmid construct in which 1:1 ratio of corresponding ampli-
cons were subcloned. Serially diluted plasmid with copy
number ranged from 107" to 10° copies was used as template
in both PCRs. Lines with triangles denotes N-gene specific
PCR while the gray lines indicates 1b-gene specific PCR.



US 2005/0181357 Al

Inlet shows Ct valueszstandard deviation in triplicate set of
experiment of both PCRs with different copy numbers of
template used. NTC represents no template control; X-axis
indicated the cycle number of quantitative PCR performed,
while Y-axis represents fluorescence intensity.

[0047] FIGS. 22A and 22B show an amplification curve
and a melting curve, respectively, of real-time quantitative
PCR specific to 1b (using the primers having SEQ ID NOS:3
and 4) and N gene (using the primers having SEQ ID
NOS:2480 and 2481) of SARS CoV. FIG. 22A: Amplifica-
tion plot of fluorescence intensity against the number of
PCR cycles. One (1) ul of cDNA from a NPA, tracheal
dispersion and lung biopsy of patients with clinical symp-
toms were used as template in each PCR. Fifty (50) cycles
of PCR were performed to achieve the saturation phase of
the reaction. X-axis indicates the cycle number of quantita-
tive PCR performed, while y-axis represents the fluores-
cence intensity (FAM-490) over background signal. Hori-
zontal gray line indicates the calculated threshold value by
maximum curvature approach, and the baseline cycle Ct was
calculated automatically. Inlet shows half-maximal fluores-
cence value (%2 max) and Ct of both PCR with cDNA from
various tissue isolated from a key patient (patient A indi-
cated in New Engl. J. Med. 348:1967-76 (by Drosten et al.,
2003) in three different time points. NPA=nasopharyngeal
aspirate; TW=tracheal wash; LW=lung wash. FIG. 22B:
Melting curves of PCR products. Melting curve analysis was
carried out after 10-minute further-extension step of the
reaction. The temperature was raised from 56° C. to 94° C.
by 76 increments of 0.5° C. each, while each set-point
temperature had been held for 7 seconds for data collection
and analysis. Melting temperature of 1b- and N-gene spe-
cific PCR products was 80.5° C. and 85.5° C. respectively.
X-axis indicates the temperature in degree Celsius while
Y-axis represents the fluorescence intensity (FAM-490) over
background signal. One (1) ul of water was used as no
template control in the reaction.

[0048] FIG. 23 shows the diagnostic result of 48 clinical
samples using the primers having SEQ ID NOS:2480 and
2481, respectively, with f-actin PCR as an internal control.
Upper bands in each row showed a 745 bp DNA fragment
amplified with actin-F and actin-R, while lower bands were
the amplicons by primers specific for N-gene of SARS
coronavirus (225 bp). —ve control (water) and +ve control
(cDNA from SARS coronavirus infected vero cell) of the
assay were indicated. Five (5) ul of PCR products of both
reactions were mixed and loaded into the sample well in a
2% agarose gel. M=1 kb plus molecular marker (Invitrogen).

[0049] FIG. 24 shows Northern Blot analysis of SARS-
CoV total RNA. Total RNA of SARS-CoV was extracted
from SARS-CoV infected Vero E6 cell. RNA was separated
in a 1% denaturing gel containing 6.29% formaldehyde.
Afterwards RNA was transferred to positively charged nylon
membrane and hybridized with digoxigenin-labelled PCR
fragments specific to 1b, S, M and N genes, respectively.
Lane 1—1b; lane 2—S; lane 3—M; lane 4—N. Vertical bar
showed the molecular size reference. Arrows indicates the
transcripts hybridized with N probe. Signals were analyzed
by chemiluminescence.

[0050] FIG. 25 shows the DNA probes used in Nothern
blot analysis. The probes for 1b gene (nt 18057-18222; SEQ
ID NO:2484), S gene (nt 21920-22107; SEQ ID NO:2485),
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M gene (nt 25867-26996; SEQ ID NO:2486), and N gene (nt
28658-28883; SEQ ID NO:2487) are shown.

5. DETAILED DESCRIPTION OF THE
INVENTION

[0051] The present inventors developed a rapid, high-
throughput reverse transcription-PCR diagnostic test for
SARS associated coronavirus (SARS-CoV). 3' region of the
hSARS virus genome including the Nucleocapsid gene
(N-gene) represents a sensitive molecular marker which can
be used in addition to 1b gene to increase the sensitivity of
the test. An internal control using PK-15 cells may be
employed to ensure the integrity of RNA during its extrac-
tion process and cDNA synthesis, thus eliminating false
negative results.

[0052] In mouse hepatitis virus (MHYV), a typical member
of the genus Coronavirus, both genomic RNA and mRNA
transcripts are capped and with common 3' ends and com-
mon leader sequences on their 5' ends. With this unique
transcription strategy, the copy numbers of different viral
genes during proliferation of virus in its host are different
(FIG. 19). N gene that encodes for the nucleocapsid has the
most abundant copy number during virus replication as all
transcripts may carry nucleotide sequence from N gene,
although they are not all in-frame for translation for this
gene product. The present inventors have discovered a
diagnostic assay that is based on the 3' region, including the
N-gene, of the viral genome provide a more sensitive assay
than the rest of the viral genome. Accordingly, in preferred
embodiments, nucleic acid molecules that may be used for
a diagnostic assay comprise nucleic acid sequence of nucle-
otide position 18000 to 29742 of SEQ ID NO:15, or portions
thereof. The portions may comprise 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150,
1200 of nucleotides having nucleic acid sequence from
nucleotide position 18000 to 29742 of SEQ ID NO:15. In
other preferred embodiments, nucleic acid molecules that
may be used for a diagnostic assay comprising nucleic acid
sequence of nucleotide position 28658 to 28883 or 29247-
29410 of SEQ ID NO:15.

[0053] Nasopharyngeal aspirate (NPA) and stool samples
were obtained from SARS suspected patients with major
clinical symptoms and significant history of close contact
with infected patients. Total RNA was extracted from the
subject samples, together with PK-15 cell as an internal
control. Samples were analyzed by the reverse-transcription-
PCR assay. Northern blot analysis was performed to show
different subgenomic transcripts of the virus. Real-time
quantitative PCR was employed to compare the sensitivity
of two loci used in this diagnostic assay. In specific embodi-
ments, PCR inhibitor was removed with ethanol precipita-
tion after RNA extraction process.

[0054] In preferred embodiments, the present invention
provides a method for detecting the presence or absence of
nucleic acid of the N-gene 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 RNA) of the N-gene of the hSARS virus such that
the presence of the N-gene is detected in the sample. In
preferred embodiments, the N-gene may be detected using a
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labeled nucleic acid probe comprising of the nucleotide
sequence of SEQ ID NO:2471, complement thereof, or a
portion thereof. The portion may be 10, 20, 30, 40, 50, 100,
200, 400, 500, 600, 800, 1000, 1200 nucleotides in length.
In preferred embodiments, primers comprising nucleotide
sequence of SEQ ID NOS:2475 and/or 2476 or SEQ ID
NOS:2480 and/or 2481 may be used to amplify a portion of
the N-gene for detection.

[0055] A preferred agent for detecting hSARS mRNA or
genomic RNA of the invention is a labeled nucleic acid
probe capable of hybridizing to mRNA or genomic RNA
encoding a polypeptide of the invention. The nucleic acid
probe can be, for example, a nucleic acid molecule com-
prising or consisting of the nucleotide sequence or SEQ ID
NO:1, 11, 13, 15, 2471 or 2473, complement 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 conditions to a hNSARS mRNA or genomic
RNA.

[0056] In another preferred specific embodiment, the pres-
ence of N-gene 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 N-gene or a genomic nucleic acid sequence
of SEQ ID NO:15, or based on a nucleotide sequence of
SEQ ID NO:1, 11, 13, 15, 2471, or 2473. In a non-limiting
specific embodiment, preferred primers to be used in a
RT-PCR method are: 5'-TACACACCTCAGC-GTTG-3'
(SEQ ID NO:3) and/or 5-CACGAACGTGACG-AAT-3'
(SEQ ID NO:4), in the presence of 2.5 mM MgCl, and the
thermal cycles are, for example, but not limited to, 94° C. for
8 min followed by 40 cycles of 94° C. for 1 min, 50° C. for
1 min, 72° C. for 1 min (also see Sections 6.7 and 6.8 infra).
In preferred embodiments, the primers comprise nucleic
acid sequence of SEQ ID NOS:2475 and 2476. In another
preferred embodiment, the primers comprise nucleic acid
sequence of SEQ ID NOS:2480 and 2481. In preferred
embodiments, the thermal cycles are 94° C. for 10 min
followed by 40 cycles of 94° C. for 30 seconds, 56° C. for
30 seconds, 72° C. for 30 seconds, 72° C. for 10 minutes. In
another preferred embodiment, the thermal cycles are 94° C.
for 3 min followed by 40 cycles of 94° C. for 30 seconds, 56°
C. for 30 seconds, 72° C. for 30 seconds, 72° C. for 10
minutes. 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 cDNA obtained by reverse transcription of the
extracted total RNA from the sample to PCR reactions using
the specific primers, such as those having nucleotide
sequences of SEQ ID NOS:3 and 4, and a fluorescence dye,
such as SYBR® Green I, which fluoresces when bound
non-specifically to double-stranded DNA. The fluorescence
signals from these reactions are captured at the end of
extension steps as PCR product is generated over a range of
the thermal cycles, thereby allowing the quantitative deter-
mination of the viral load in the sample based on an
amplification plot (see Section 6.7, infra).

[0057] In the preferred embodiment, the present invention
provides a method for detecting the presence or absence of
nucleic acid of the S-gene in a biological sample. The
method involves obtaining a biological sample from various
sources and contacting the sample with a compound or an

Aug. 18,2005

agent capable of detecting a nucleic acid (e.g., MRNA,
genomic RNA) of the S-gene of the hRSARS virus such that
the presence of the S-gene is detected in the sample. A
preferred agent for detecting hSARS mRNA or genomic
RNA of the invention is a labeled nucleic acid probe capable
of hybridizing to mRNA or genomic RNA encoding a
polypeptide of the invention. The nucleic acid probe can be,
for example, a nucleic acid molecule comprising or consist-
ing of the nucleotide sequence or SEQ ID NO:1, 11, 13, 15,
2471, or 2473, or a portion thereof, such as an oligonucle-
otide of at least 15, 20, 25, 30, 50, 100, 250, 500, 750, 1,000
or more contiguous nucleotides in length and sufficient to
specifically hybridize under stringent conditions to a hRSARS
mRNA or genomic RNA.

[0058] In another preferred specific embodiment, the pres-
ence of S-gene is detected in the sample by an reverse
transeription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the S-gene (SEQ ID NO:2473).

[0059] 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 nothern hybridizations, RT-PCT, and
RNase protection.

[0060] The polynucleotides encoding the N-gene 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 amplifica-
tion of polynucleotides 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 exten-
sion products, including enzymes. Suitable enzymes for this
purpose include, for example, E. coli DNA polymerase I,
Taq polymerase, Klenow fragment of E. coli DNA poly-
merase I, T4 DNA polymerase, other available DNA poly-
merases, polymerase muteins, reverse transcriptase, ligase,
and other enzymes, including heat-stable enzymes (ie.,
those enzymes that perform primer extension after being
subjected to temperatures sufficiently elevated to cause
denaturation). Suitable enzymes will facilitate combination
of the nucleotides in the proper manner to form the primer
extension products that are complementary to each mutant
nucleotide strand. Generally, 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, pro-
ducing molecules of different lengths. There may be ampli-
fication agents, however, 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.

[0061] 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 complementary 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
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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 polymerase 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 54-58° C. for 1 min, an extension step at 70°
C. for 1 min and a final extension step at 70° C.

[0062] The primers for use in amplifying the N-gene or
S-gene of the invention 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.

[0063] Primers used according to the method of the inven-
tion are complementary to each strand of nucleotide
sequence to be amplified. The term “complementary” means
that the primers must hybridize with their respective strands
under conditions, which allow the agent for polymerization
to function. In other words, the primers that are comple-
mentary to the flanking sequences hybridize with the flank-
ing 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 encoding N-gene or S-gene of the present
invention can be developed using known methods combined
with the present disclosure.

[0064] 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
polynucleotides 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) (Lande-
gren et al., Science 241:1077 (1988)), RNAse Protection
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 polynucleotides obtained
from the tissue or subject are amplified, and analyzed via a
Southern blotting technique. The use of non-radioactive
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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 amplification product by
autoradiography. In another embodiment, amplification
primers are fluorescently labeled and run through an elec-
trophoresis system. Visualization of amplified products is by
laser detection followed by computer assisted graphic dis-
play, without a radioactive signal.

[0065] The methods of the present invention can involve
a real-time quantitative PCR assay, such as a Tagmang assay
(Holland et al.,, Proc Natl Acad Sci USA, 88(16):7276
(1991); also see U.S. patent application of Attorney Docket
No. V9661.0078 filed Mar. 24, 2004, which is incorporated
by reference in its entirety). The assays can be performed on
an instrument designed to perform such assays, for example
those available from Applied Biosystems (Foster City,
Calif)). Primers and probes for such an assay can be
designed according to known procedures in the art,

[0066] The size of the primers used to amplify a portion of
the N-gene or S-gene is at least 10, 15, 20, 25, 30 nucleotide
in length. In particular, primers that amplify the N-gene or
S-gene is most preferred. Preferably, the GC ratio should be
above 30, 35, 40, 45, 50, 55, 60% so as to prevent hair-pin
structure on the primer. Furthermore, the amplicon should be
sufficiently long enough to be detected by standard molecu-
lar biology methodologies.

[0067] Preferably, the amplicon is at least 40, 60, 100, 200,
300, 400, 500, 600, 800, 1000 base pair in length.

[0068] 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 N-gene or S-gene, such that the pres-
ence of mRNA or genomic RNA encoding the N-gene or
S-gene is detected in the sample, and comparing the pres-
ence (or absence) of N-gene or S-gene, or mRNA or
genomic RNA encoding the polypeptide in the control
sample with the presence of N-gene or S-gene, or mRNA or
genomic DNA encoding the polypeptide in the test sample.

[0069] The invention also encompasses kits for detecting
the presence of N-gene nucleic acid in a test sample. The kit,
for example, can comprise a labeled compound or agent
capable of detecting a nucleic acid molecule encoding the
polypeptide 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
encoding the polypeptide).

[0070] For oligonucleotide-based Kkits, the kit can com-
prise, for example: (1) an oligonucleotide, ¢.g., a detectably
labeled oligonucleotide, which hybridizes to a nucleic acid
sequence encoding a polypeptide of the invention or to a
sequence within the N-gene; (2) a pair of primers useful for
amplifying a nucleic acid molecule containing the N-gene
sequence. The kit can also comprise, €.g., a buffering agent,
a preservative, or a protein stabilizing agent. The kit can also
comprise components necessary for detecting the detectable
agent (¢.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.
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[0071] The present invention relates to the isolated N-gene
and S-gene of the hSARS virus, In a specific embodiment,
the virus comprises a nucleotide sequence of SEQ ID NO:1,
11, 13, 15, 2471, and/or 2473. In a specific embodiment, the
present nvention provides isolated nucleic acid molecules
of the hSARS virus, comprising, or, alternatively, consisting
of the nucleotide sequence of SEQ ID NO:1, 11, 13, 15,
2471, and/or, 2473, a complement thereof or a portion
thereof. In another specific embodiment, the invention pro-
vides isolated nucleic acid molecules which hybridize under
stringent conditions, as defined herein, to a nucleic acid
molecule having the sequence of SEQ ID NO:1, 11, 13, 15,
2471, and/or 2473, or specific genes of known member of
Coronaviridae, or a complement thereof. In another specific
embodiment, the invention provides isolated polypeptides or
proteins that are encoded by a nucleic acid molecule 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, or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:1, or a complement thereof.
In another specific embodiment, the invention provides
isolated polypeptides or proteins that are encoded by a
nucleic acid molecule comprising a nucleotide sequence that
is at least about 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150,
200, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, or more
contiguous nucleotides of the nucleotide sequence of SEQ
ID NO:11, or a complement thereof. In yet another specific
embodiment, the invention provides isolated polypeptides or
proteins that are encoded by a nucleic acid molecule 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 nucleotide sequence of SEQ ID NO:13, or a complement
thereof. In yet another specific embodiment, the invention
provides isolated polypeptides or proteins that are encoded
by a nucleic acid molecule comprising or, alternatively
consisting of a nucleotide sequence that is at least 5, 10, 15,
20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200 or more contiguous nucleotides
of the nucleotide sequence of SEQ ID NO:2471, or a
complement thereof. In yet another specific embodiment, the
invention provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence that is at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, 2,000, 3,000, or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO:2473,
or a complement thereof. In yet another specific embodi-
ment, the invention provides isolated polypeptides or pro-
teins that are encoded by a nucleic acid molecule comprising
or, alternatively consisting of a nucleotide sequence that is
at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900,
950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000, 3,000, 4,000,
5,000, 6,000, 7,000, 8,000, 9,000, 10,000, 11,000, 12,000,
13,000, 14,000, 15,000, 16,000, 17,000, 18,000, 19,000,
20,000, 21,000, 22,000, 23,000, 24,000, 25,000, 26,000,
27,000, 28,000, 29,000 or more contiguous nucleotides of
the nucleotide sequence of SEQ ID NO:15, or a complement
thereof. The polypeptides includes those shown in FIGS. 11
(SEQ ID NOS:17-239,241-736 and 738-1107) and 12 (SEQ
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ID NOS: 1109-1589, 1591-1964 and 1966-2470) or having
an amino acid sequence of SEQ ID NO:2472 or 2474. The
polypeptides or the proteins of the present invention pref-
erably have one or more biological activities of the proteins
encoded by the sequence of SEQ ID NO:1, 11, 13, 15, 2471
or 2473, or the polypeptides shown in FIGS. 11 and 12, or
the native viral proteins containing the amino acid sequences
encoded by the sequence of SEQ ID NO:1, 11, 13, 15, 2471
or 2473.

[0072] The present invention also relates to a method for
propagating the hSARS virus in host cells.

[0073] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the inven-
tion provides the entire nucleotide sequence of hSARS
virus, CCTCC-V200303, SEQ ID NO:15, or fragments, or
complement thereof. Furthermore, the present invention
relates to a nucleic acid molecule that hybridizes any portion
of the genome of the hSARS virus, CCTCC-V200303, or
SEQ ID NO:15, under the stringent conditions. In a specific
embodiment, the invention provides nucleic acid molecules
which are suitable for use as primers consisting of or
comprising the nucleotide sequence of SEQ ID NO:1, 11,
13, 15, 2471 or 2473, or a complement thereof, or a portion
thereof. In specific embodiments, the primers comprise
nucleotide sequence of SEQ ID NO: 2475, 2476, 2477,
2478, 2480 or 2481. In another specific embodiment, the
invention provides nucleic acid molecules which are suitable
for use as hybridization probes for the detection of nucleic
acids encoding a polypeptide of the invention, consisting of
or comprising the nucleotide sequence of SEQ ID NO:1, 11,
13, 15, 2471 or 2473, a complement thereof, or a portion
thereof The invention further relates to a kit comprising
primers having nucleic acid sequence of SEQ ID NOS:2475
and 2476; and SEQ ID NOS:2480 and 2481, for the detec-
tion of N-gene. In another embodiment, the invention relates
to a kit comprising primers having nucleic acid sequence of
SEQ ID NOS:2477 and/or 2478 for the detection of S-gene.
In a preferred embodiment, the kit further comprises
reagents for the detection of genes not found in hSARS virus
as a negative control. The invention further encompasses
chimeric or recombinant viruses or viral proteins encoded by
said nucleotide sequences.

[0074] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1, 11, 13, 2471 or 2473,
or a fragment thereof, or any hSARS epitope. The invention
further provides antibodies that specifically bind a polypep-
tide having amino acid sequence of SEQ ID NO: 2472 or
2474. The invention further provides antibodies that spe-
cifically bind the polypeptides of the invention encoded by
the nucleotide sequence of SEQ ID NO:15, or the polypep-
tides shown in FIGS. 11 and 12, or a fragment thereof, or
any hSARS epitope. Such antibodies include, but are not
limited to polyclonal, monoclonal, bi-specific, multi-spe-
cific, human, humanized, chimeric antibodies, single chain
antibodies, Fab fragments, F(ab'), fragments, disulfide-
linked Fvs, intrabodies and fragments containing either a V1
or VH domain or even a complementary determining region
(CDR) that specifically binds to a polypeptide of the inven-
tion.

[0075] 1In one embodiment, the invention provides meth-
ods for detecting the presence, activity or expression of the
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hSARS virus of the invention in a biological material, such
as cells, blood, saliva, urine, sputum, nasopharyngeal aspi-
rates, and so forth. The presence of the hSARS virus in a
sample can be determined by contacting the biological
material with an agent which can detect directly or indirectly
the presence of the hSARS virus. In a specific embodiment,
the detection agents are the antibodies of the present inven-
tion. In another embodiment, the detection agent is a nucleic
acid of the present invention.

[0076] In another embodiment, the invention provides
vaccine preparations comprising the hSARS virus, including
recombinant and chimeric forms of said virus, or subunits of
the virus. In a specific embodiment, the vaccine preparations
comprise live but attenuated hSARS virus with or without
pharmaceutically acceptable excipients, including adju-
vants. In another specific embodiment, the vaccine prepa-
rations comprise an inactivated or killed hSARS virus with
or without pharmaceutically acceptable excipients, includ-
ing adjuvants. The vaccine preparations of the present
invention may further comprise with adjuvants or Accord-
ingly, the present invention further provides methods of
preparing recombinant or chimeric forms of hSARS. In
another specific invention, the vaccine preparations of the
present invention comprise one or more nucleic acid mol-
ecules comprising or consisting of the sequence of SEQ ID
NO. 1, 11, 13, 15, 2471 and/or 2473, or a fragment thereof.
In another embodiment, the invention provides vaccine
preparations comprising one or more polypeptides of the
invention encoded by a nucleotide sequence comprising or
consisting of the nucleotide sequence of SEQ ID NO:1, 11,
13, 2471 and/or 2473, or the polypeptides shown in FIGS.
11 and 12, or a fragment thereof. In another embodiment,
the invention provides vaccine preparations comprising one
or more polypeptides of the invention encoded by a nucle-
otide sequence comprising or consisting of the nucleotide
sequence of SEQ ID NO:15, or a fragment thereof. Further-
more, the present invention provides methods for treating,
ameliorating, managing, or preventing SARS by adminis-
tering the vaccine preparations or antibodies of the present
invention alone or in combination with antivirals [e.g.,
amantadine, rimantadine, gancyclovir, acyclovir, ribavirin,
penciclovir, oseltamivir, foscarnet zidovudine (AZT),
didanosine (ddI), lamivudine (3TC), zalcitabine (ddC), sta-
vudine (d47T), nevirapine, delavirdine, indinavir, ritonavir,
vidarabine, nelfinavir, saquinavir, relenza, tamiflu, plecon-
aril, interferons, etc.], steroids and corticosteroids such as
prednisone, cortisone, fluticasone and glucocorticoid, anti-
biotics, analgesics, bronchodialaters, or other treatments for
respiratory and/or viral infections.

[0077] Furthermore, the present invention provides phar-
maceutical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
The present invention also provides kits comprising phar-
maceutical compositions of the present invention.

[0078] In another aspect, the present invention provides
methods for screening anti-viral agents that inhibit the
infectivity or replication of hSARS virus or variants thereof.

[0079] 5.1 Recombinant and Chimeric hSARS Viruses

[0080] The present invention encompasses recombinant or
chimeric viruses encoded by viral vectors derived from the
genome of hSARS virus or natural variants thereof. In a
specific embodiment, a recombinant virus is one derived
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from the hSARS virus of deposit accession no. CCTCC-
V200303. In a specific embodiment, the virus has a nucle-
otide sequence of SEQ ID NO:15. In another specific
embodiment, a recombinant virus is one derived from a
natural variant of hSARS virus. A natural variant of hRSARS
has a sequence that is different from the genomic sequence
(SEQ ID NO:15) of the hSARS virus, CCTCC-V200303,
due to one or more naturally occurred mutations, including,
but not limited to, point mutations, rearrangements, inser-
tions, deletions etc., to the genomic sequence that may or
may not result in a phenotypic change. In accordance with
the present invention, a viral vector which is derived from
the genome of the hSARS virus, CCTCC-V200303, is one
that contains a nucleic acid sequence that encodes at least a
part of one ORF of the hSARS virus. In a specific embodi-
ment, the ORF comprises or consists of a nucleotide
sequence of SEQ ID NO:1, 11, 13,2471, 2473, or a fragment
thereof. In a specific embodiment, there are more than one
ORF within the nucleotide sequence of SEQ ID NO:15, as
shown in FIGS. 11 (SEQ ID NOS:16, 240 and 737) and 12
(SEQ ID NOS:1108, 1590 and 1965), or a fragment thereof.
In another embodiment, the polypeptide encoded by the
ORF comprises or consists of an amino acid sequence of
SEQ ID NO:2, 12, 14, 2472, 2474, or a fragment thereof, or
shown in FIGS. 11 (SEQ ID NOS: 17-239, 241-736 and
738-1107) and 12 (SEQ ID NOS:1 109-1589, 1591-1964
and 1966-2470), or a fragment thereof. In accordance with
the present invention these viral vectors may or may not
include nucleic acids that are non-native to the viral genome.

[0081] 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.

[0082] 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.

[0083] A chimeric virus may be of particular use for the
generation of recombinant vaccines protecting against two
or more viruses (Tao et al., J. Virol. 72, 2955-2961; Durbin
et al., 2000, I. Virol. 74, 6821-6831; Skiadopoulos et al.,
1998, J. Virol. 72, 1762-1768 (1998); Teng et al., 2000, J.
Virol. 74, 9317-9321). For example, it can be envisaged that
a virus vector derived from the hSARS virus expressing one
or more proteins of variants of hSARS virus, or vice versa,
will protect a subject vaccinated with such vector against
infections by both the native hSARS and the variant. Attenu-
ated and replication-defective viruses may be of use for
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vaccination purposes with live vaccines as has been sug-
gested for other viruses. (See, PCT WO 02/057302, at pp. 6
and 23, incorporated by reference herein).

[0084] In accordance with the present invention the het-
erologous sequence to be incorporated into the viral vectors
encoding the recombinant or chimeric viruses of the inven-
tion include sequences obtained or derived from different
strains or variants of hRSARS.

[0085] In certain embodiments, the chimeric or recombi-
nant viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more sequences,
intergenic regions, termini sequences, or portions or entire
ORF have been substituted with a heterologous or non-
native sequence. In certain embodiments of the invention,
the chimeric viruses of the invention are encoded by viral
vectors derived from viral genomes wherein one or more
heterologous sequences have been inserted or added to the
Veclor.

[0086] 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.

[0087] In accordance with the present invention, the viral
vectors can be engineered to provide antigenic sequences
which confer protection against infection by the hSARS and
natural variants thereof. The viral vectors may be engineered
to provide one, two, three or more antigenic sequences. In
accordance with the present invention the antigenic
sequences may be derived from the same virus, from dif-
ferent strains or variants of the same type of virus, or from
different viruses.

[0088] The expression products and/or recombinant or
chimeric virions obtained in accordance with the invention
may advantageously be utilized in vaccine formulations.
The expression products and chimeric virions of the present
invention may be engineered to create vaccines against a
broad range of pathogens, including viral and bacterial
antigens, tumor antigens, allergen antigens, and auto anti-
gens involved in autoimmune disorders. In particular, the
chimeric virions of the present invention may be engineered
to create vaccines for the protection of a subject from
infections with hSARS virus and variants thereof.

[0089] In certain embodiments, the expression products
and recombinant or chimeric virions of the present invention
may be engineered to create vaccines against a broad range
of pathogens, including viral antigens, tumor antigens and
autoantigens involved in autoimmune disorders. One way to
achieve this goal involves modifying existing hSARS genes
to contain foreign sequences in their respective external
domains. Where the heterologous sequences are epitopes or
antigens of pathogens, these chimeric viruses may be used
to induce a protective immune response against the disease
agent from which these determinants are derived.

[0090] Thus, the present invention relates to the use of
viral vectors and recombinant or chimeric viruses to formu-
late vaccines against a broad range of viruses and/or anti-
gens. The present invention also encompasses recombinant
viruses comprising a viral vector derived from the hSARS or
variants thereof which contains sequences which result in a
virus having a phenotype more suitable for use in vaccine
formulations, e.g., attenuated phenotype or enhanced anti-

Aug. 18,2005

genicity. The mutations and modifications can be in coding
regions, in intergenic regions and in the leader and trailer
sequences of the virus.

[0091] The invention provides a host cell comprising a
nucleic acid or a vector according to the invention. Plasmid
or viral vectors containing the polymerase components of
hSARS virus are generated in prokaryotic cells for the
expression of the components in relevant cell types (bacte-
ria, insect cells, eukaryotic cells). Plasmid or viral vectors
containing full-length or partial copies of the hSARS
genome will be generated in prokaryotic cells for the expres-
sion of viral nucleic acids in-vitro or in-vivo. The latter
vectors may contain other viral sequences for the generation
of chimeric viruses or chimeric virus proteins, may lack
parts of the viral genome for the generation of replication
defective virus, and may contain mutations, deletions or
insertions for the generation of attenuated viruses. In addi-
tion, the present invention provides a host cell infected with
hSARS virus, for example, of deposit no. CCTCC-
V200303.

[0092] Infectious copies of hSARS (being wild type,
attenuated, replication-defective or chimeric) can be pro-
duced upon co-expression of the polymerase components
according to the state-of-the-art technologies described
above.

[0093] In addition, eukaryotic cells, transiently or stably
expressing one or more full-length or partial hRSARS pro-
teins can be used. Such cells can be made by transfection
(proteins or nucleic acid vectors), infection (viral vectors) or
transduction (viral vectors) and may be useful for comple-
mentation of mentioned wild type, attenuated, replication-
defective or chimeric viruses.

[0094] 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 cellular immune response or by stimulating tolerance to an
antigen. As used herein, a subject means: humans, primates,
horses, cows, sheep, pigs, goats, dogs, cats, avian species
and rodents.

[0095]

[0096] In a preferred embodiment, the invention provides
a proteinaceous molecule or hSARS virus specific viral
protein or functional fragment thereof encoded by a nucleic
acid according to the invention. Useful proteinaceous mol-
ecules are for example derived from any of the genes or
genomic fragments derivable from the virus according to the
invention, including envelop protein (E protein), integral
membrane protein (M protein), spike protein (S protein),
nucleocapsid protein (N protein), hemaglutinin esterase (HE
protein), and RNA-dependent RNA polymerase. Such mol-
ecules, or antigenic fragments thereof, as provided herein,
are for example useful in diagnostic methods or kits and in
pharmaceutical compositions such as subunit vaccines. Par-
ticularly useful are polypeptides encoded by the nucleotide
sequence of SEQ ID NO:1, 11, 13, 15, 2471, 2473, or as
shown in FIG. 11 (SEQ ID NOS:17-239, 241-736 and
738-1107) and FIG. 12 (SEQ ID NOS:1109-1589, 1591-
1964 and 1966-2470), or having the amino acid sequence of
SEQ ID NO:2472 or 2474, or antigenic fragments thereof
for inclusion as antigen or subunit immunogen, but inacti-
vated whole virus can also be used. Particularly useful are

5.2 Formulation of Vaccines and Antivirals
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also those proteinaceous substances that are encoded by
recombinant nucleic acid fragments of the hSARS genome,
of course preferred are those that are within the preferred
bounds and metes of ORFs, in particular, for eliciting
hSARS specific antibody or T cell responses, whether in
vivo (e.g. for protective or therapeutic purposes or for
providing diagnostic antibodies) or in vitro (e.g. by phage
display technology or another technique useful for generat-
ing synthetic antibodies).

[0097] The invention provides vaccine formulations for
the prevention and treatment of infections with hSARS
virus. In certain embodiments, the vaccine of the invention
comprises recombinant and chimeric viruses of the hNSARS
virus. In certain embodiments, the virus is attenuated.

[0098] In another embodiment of this aspect of the inven-
tion, inactivated vaccine formulations may be prepared
using conventional techniques to “kill” the chimeric viruses.
Inactivated vaccines are “dead” in the sense that their
infectivity has been destroyed. Ideally, the infectivity of the
virus is destroyed without affecting its immunogenicity. In
order to prepare inactivated vaccines, the chimeric virus may
be grown in cell culture or in the allantois of the chick
embryo, purified by zonal ultracentrifugation, inactivated by
formaldehyde or fi-propiolactone, and pooled. The resulting
vaccine is usually inoculated intramuscularly.

[0099] Inactivated viruses may be formulated with a suit-
able adjuvant in order to enhance the immunological
response. Such adjuvants may include but are not limited to
mineral gels, e.g., aluminum hydroxide; surface active sub-
stances such as lysolecithin, pluronic polyols, polyanions;
peptides; oil emulsions; and potentially useful human adju-
vants such as BCG and Corynebacterium parvum.

[0100] In another aspect, the present invention also pro-
vides DNA vaccine formulations comprising a nucleic acid
or fragment of the hSARS virus, e.g., the virus having
accession no. CCTCC-V200303, or nucleic acid molecules
having the sequence of SEQ ID NO:1, 11, 13, 15, 2471,
2473, or a fragment thereof. In another specific embodiment,
the DNA vaccine formulations of the present invention
comprises a nucleic acid or fragment thereof encoding the
antibodies which immunospecifically binds hSARS viruses.
In DNA vaccine formulations, a vaccine DNA comprises a
viral vector, such as that derived from the hSARS virus,
bacterial plasmid, or other expression vector, bearing an
insert comprising a nucleic acid molecule of the present
invention operably linked to one or more control elements,
thereby allowing expression of the vaccinating proteins
encoded by said nucleic acid molecule in a vaccinated
subject. Such vectors can be prepared by recombinant DNA
technology as recombinant or chimeric viral vectors carry-
ing a nucleic acid molecule of the present invention (see also
Section 5.1, supra).

[0101] Various heterologous vectors are described for
DNA vaccinations against viral infections. For example, the
vectors described in the following references may be used to
express hSARS sequences instead of the sequences of the
viruses or other pathogens described; in particular, vectors
described for hepatitis B virus (Michel, M. L. et al,, 1995,
DAN-mediated immunization to the hepatitis B surface
antigen in mice: Aspects of the humoral response mimic
hepatitis B viral infection in humans, Proc. Natl. Aca. Sci.
USA 92:5307-5311; Davis, H. L. et al., 1993, DNA-based
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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 imunodeficiency virus type 1, Proc. Natl.
Acad. Sci. USA 90:4156-4160; Lu, S. et al., 1996, Simian
immunodeficiency virus DNA vaccine trial in macques, J.
Virol. 70:3978-3991; Letvin, N. L. et al,, 1997, Potent,
protective anti-HIV immune responses generated by bimo-
dal HIV envelope DNA plus protein vaccination, Proc Nail
Acad Sci USA. 94(17):9378-83), and influenza viruses (Rob-
inson, H 1 et al., 1993, Protection against a lethal influenza
virus challenge by immunization with a haecmagglutinin-
expressing plasmid DNA, Vaccine 11:957-960; Ulmer, J. B.
et al., Heterologous protection against influenza by injection
of DNA encoding a viral protein, Science 259:1745-1749),
as well as bacterial infections, such as tuberculosis (Tascon,
R. E. et al., 1996, Vaccination against tuberculosis by DNA
injection, Nature Med. 2:888-892; Huygen, K. et al., 1996,
Immunogenicity and protective efficacy of a tuberculosis
DNA vaccine, Nature Med., 2:893-898), and parasitic infec-
tion, such as malaria (Sedegah, M., 1994, Protection against
malaria by immunization with plasmid DNA encoding cir-
cumsporozoite protein, Proc. Natl. Acad. Sci. 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 8, and nitric
oxide-dependent immunity, J. Fxper. Med., 1183:1739-
1746).

[0102] Many methods may be used to introduce the vac-
cine formulations described above. These include, but are
not limited to, oral, intradermal, intramuscular, intraperito-
neal, intravenous, subcutaneous, and intranasal routes. Alter-
natively, it may be preferable to introduce the chimeric virus
vaccine formulation via the natural route of infection of the
pathogen for which the vaccine is designed. The DNA
vaccines of the present invention may be administered in
saline solutions by injections into muscle or skin using a
syringe and needle (Wolff J. A. et al., 1990, Direct gene
transfer into mouse muscle in vivo, Science 247:1465-1468;
Raz, E., 1994, Intradermal gene immunization: The possible
role of DNA uptake in the induction of cellular immunity to
viruses, Proc. Natl. Acd. Sci. USA 91:9519-9523). Another
way to administer DNA vaccines is called “gene gun”
method, whereby microscopic gold beads coated with the
DNA molecules of interest is fired into the cells (Tang, D. et
al, 1992, Genetic immunization is a simple method for
eliciting an immune response, Nature 356:152-154). For
general reviews of the methods for DNA vaccines, see
Robinson, H. L., 1999, DNA vaccines: basic mechanism and
immune responses (Review), Int. J Mol. Med. 4(5):549-555;
Barber, B., 1997, Introduction: Emerging vaccine strategies,
Seminars in Immunology 9(5):269-270; and Robinson, H. L.
et al, 1997, DNA vaccines, Seminars in Immunology
9(5):271-283.

[0103] 53 Attenuation of hSARS Virus or Variants
Thereof

[0104] The hSARS virus or variants thereof of the inven-
tion can be genetically engineered to exhibit an attenuated
phenotype. In particular, the viruses of the invention exhibit
an attenuated phenotype in a subject to which the virus is
administered as a vaccine. Attenuation can be achieved by
any method known to a skilled artisan. Without being bound
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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.

[0105] 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.

[0106] The viruses of the invention can be attenuated such
that one or more of the functional characteristics of the virus
are impaired. In certain embodiments, attenuation is mea-
sured in comparison to the wild type strain of the virus from
which the attenuated virus is derived. In other embodiments,
attenuation is determined by comparing the growth of an
attenuated virus in different host systems. Thus, for a non-
limiting example, hRSARS virus or a variant thereof is said to
be attenuated when grown in a human host if the growth of
the hSARS or variant thereof in the human host is reduced
compared to the non-attenuated hSARS or variant thereof.

[0107] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host, is capable of
replicating in a host such that infectious viral particles are
produced. In comparison to the wild type strain, however,
the attenuated strain grows to lower titers or grows more
slowly. Any technique known to the skilled artisan can be
used to determine the growth curve of the attenuated virus
and compare it to the growth curve of the wild type virus.

[0108] In certain embodiments, the attenuated virus of the
invention (e.g., a recombinant or chimeric hSARS) cannot
replicate in human cells as well as the wild type virus (e.g.,
wild type hSARS) does. However, the attenuated virus can
replicate well in a cell line that lack interferon functions,
such as Vero cells.
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[0109] In other embodiments, the attenuated virus of the
invention is capable of infecting a host, of replicating in the
host, and of causing proteins of the virus of the invention to
be inserted into the cytoplasmic membrane, but the attenu-
ated virus does not cause the host to produce new infectious
viral particles. In certain embodiments, the attenuated virus
infects the host, replicates in the host, and causes viral
proteins to be inserted in the cytoplasmic membrane of the
host with the same efficiency as the wild type hSARS. In
other embodiments, the ability of the attenuated virus to
cause viral proteins to be inserted into the cytoplasmic
membrane into the host cell is reduced compared to the wild
type virus. In certain embodiments, the ability of the attenu-
ated hSARS virus to replicate in the host is reduced com-
pared to the wild type virus. Any technique known to the
skilled artisan can be used to determine whether a virus is
capable of infecting a mammalian cell, of replicating within
the host, and of causing viral proteins to be inserted into the
cytoplasmic membrane of the host.

[0110] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host. In contrast to the
wild type hSARS, however, the attenuated hSARS cannot be
replicated in the host. In a specific embodiment, the attenu-
ated hSARS virus can infect a host and can cause the host
to insert viral proteins in its cytoplasmic membranes, but the
attenuated virus is incapable of being replicated in the host.
Any method known to the skilled artisan can be used to test
whether the attenuated hSARS has infected the host and has
caused the host to insert viral proteins in its cytoplasmic
membranes.

[0111] In certain embodiments, the ability of the attenu-
ated virus to infect a host is reduced compared to the ability
of the wild type virus to infect the same host. Any technique
known to the skilled artisan can be used to determine
whether a virus is capable of infecting a host.

[0112] In certain embodiments, mutations (e.g., missense
mutations) are introduced into the genome of the virus, for
example, into the sequence of SEQ ID NO:1, 11, 13, 15,
2471 or 2473, 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. Mutations can be additions, substitutions,
deletions, or combinations thereof. Such variant of hSARS
can be screened for a predicted functionality, such as infec-
tivity, replication ability, protein synthesis ability, assem-
bling ability, as well as cytopathic effect in cell cultures. In
a specific embodiment, the missense mutation is a cold-
sensitive mutation. In another embodiment, the missense
mutation is a heat-sensitive mutation. In another embodi-
ment, the missense mutation prevents a normal processing
or cleavage of the viral proteins.

[0113] Inother embodiments, deletions are introduced into
the genome of the hSARS virus, which result in the attenu-
ation of the virus.

[0114] In certain embodiments, attenuation of the virus is
achieved by replacing a gene of the wild type virus with a
gene of a virus of a different species, of a different subgroup,
or of a different variant. In another aspect, attenuation of the
virus is achieved by replacing one or more specific domains
of a protein of the wild type virus with domains derived from
the corresponding protein of a virus of a different species. In
certain other embodiments, attenuation of the virus is
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achieved by deleting one or more specific domains of a
protein of the wild type virus.

[0115] When a live attenuated vaccine is used, its safety
must also be considered. The vaccine must not cause dis-
ease. Any techniques known in the art that can make a
vaccine safe may be used in the present invention. In
addition to attenuation techniques, other techniques may be
used. One non-limiting example is o use a soluble heter-
ologous gene that cannot be incorporated into the virion
membrane. For example, a single copy of the soluble version
of a viral transmembrane protein lacking the transmembrane
and cytosolic domains thereof, can be used.

[0116] 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.

[0117]

[0118] hSARS-associated antigens are administered with
one or more adjuvants. In one embodiment, the hSARS-
associated antigen is administered together with a mineral
salt adjuvants or mineral salt gel adjuvant. Such mineral salt
and mineral salt gel adjuvants include, but are not limited to,
aluminum hydroxide (ALHYDROGEL, REHYDRAGEL),
aluminum phosphate gel, aluminum hydroxyphosphate
(ADJU-PHOS), and calcium phosphate.

[0119] 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-1§ (IL-1f), and IL-1p peptide or
Sclavo Peptide), cytokine-containing liposomes, triterpe-
noid glycosides or saponins (e.g., QuilA and QS-21, also
sold under the trademark STIMULON, ISCOPREP),
Muramyl Dipeptide (MDP) derivatives, such as N-acetyl-
muramyl-L-threonyl-D-isoglutamine (Threonyl-MDP, sold
under the trademark TERMURTIDE), GMDP, N-acetyl-nor-
muramyl-L-alanyl-D-isoglutamnine, 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.

[0120] In another embodiment, the adjuvant used is a
particular adjuvant, including, but not limited to, emulsions,
e.g., Freund’s Complete Adjuvant, Freund’s Incomplete
Adjuvant, squalene or squalane oil-in-water adjuvant for-
mulations, such as SAF and MF59, e.g., prepared with
block-copolymers, such as L-121 (polyoxypropylene/poly-
oxyetheylene) sold under the trademark PLURONIC L-121,
Liposomes, Virosomes, cochleates, and immune stimulating
complex, which is sold under the trademark ISCOM.

[0121] In another embodment, a microparticular adjuvant
is used., Microparticulare adjuvants include, but are not
limited to biodegradable and biocompatible polyesters,

5.4 Adjuvants and Carrier Molecules
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homo- and copolymers of lactic acid (PLA) and glycolic
acid (PGA), poly(lactide-co-glycolides) (PLGA) micropar-
ticles, polymers that self-associate into particulates (polox-
amer particles), soluble polymers (polyphosphazenes), and
virus-like particles (VLPs) such as recombinant protein
particulates, e.g., hepatitis B surface antigen (HbsAg).

[0122] Yet another class of adjuvants that may be used
include mucosal adjuvants, including but not limited to
heat-labile enterotoxin from Escherichia coli (LT), cholera
holotoxin (CT) and cholera Toxin B Subunit (CTB) from
Vibrio cholerae, mutant toxins (e.g., LTK63 and L'TR72),
microparticles, and polymerized liposomes.

[0123] In other embodiments, any of the above classes of
adjuvants may be used in combination with each other or
with other adjuvants. For example, non-limiting examples of
combination adjuvant preparations that can be used to
administer the 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 in its
entirety).

[0124] The effectiveness of an adjuvant may be deter-
mined by measuring the induction of antibodies directed
against an immunogenic polypeptide containing a hSARS
polypeptide epitope, the antibodies resulting from adminis-
tration of this polypeptide in vaccines which are also com-
prised of the various adjuvants.

[0125] The polypeptides may be formulated into the vac-
cine as neutral or salt forms. Pharmaceutically acceptable
salts include the acid additional salts (formed with free
amino groups of the peptide) and which are formed with
inorganic acids, such as, for example, hydrochloric or phos-
phoric acids, or organic acids such as acetic, oxalic, tartaric,
maleic, and the like. Salts formed with free carboxyl groups
may also be derived from inorganic bases, such as, for
example, sodium potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine,
trimethylamine, 2-ethylamino ethanol, histidine, procaine
and the like.

[0126] The vaccines of the invention may be multivalent
or univalent. Multivalent vaccines are made from recombi-
nant viruses that direct the expression of more than one
antigen.

[0127] Many methods may be used to introduce the vac-
cine formulations of the invention; these include but are not
limited to oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, intranasal routes, and via scari-
fication (scratching through the top layers of skin, e.g., using
a bifurcated needle).

[0128] 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.
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[0129] 5.5 Preparation of Antibodies

[0130] Antibodies which specifically recognize a polypep-
tide of the invention, such as, but not limited to, polypep-
tides comprising the sequence of SEQ ID NO:2, 12, 14,
2472,2474, and polypeptides as shown in FIGS. 11 (SEQ ID
NOS:17-239, 241-736 and 738-1107) and 12 (SEQ ID
NOS:1109-1589, 1591-1964 and 1966-2470), or hSARS
epitope or antigen-binding fragments thereof can be used for
detecting, 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, hSARS, in
samples, for example, a biological material, including cells,
cell culture media (e.g., bacterial cell culture media, mam-
malian cell culture media, insect cell culture media, yeast
cell culture media, etc.), blood, plasma, serum, tissues,
sputum, naseopharyngeal aspirates, etc.

[0131] Aatibodies specific for a polypeptide of the inven-
tion or any epitope of hSARS may be generated by any
suitable method known in the art. Polyclonal antibodies to
an antigen-of-interest, for example, the hSARS virus from
deposit no. CCTCC-V200303, or comprises a nucleotide
sequence of SEQ ID NO:15, can be produced by various
procedures well known in the art. For example, an antigen
can be administered to various host animals including, but
not limited to, rabbits, mice, rats, etc., to induce the pro-
duction of antisera containing polyclonal antibodies specific
for the antigen. Various adjuvants may be used to increase
the immunological response, depending on the host species,
and include but are not limited to, Freund’s (complete and
incomplete) adjuvant, mineral gels such as aluminum
hydroxide, surface active substances such as lysolecithin,
pluronic polyols, polyanions, peptides, oil emulsions, key-
hole limpet hemocyanins, dinitrophenol, and potentially
useful adjuvants for humans such as BCG (Bacille Calmette-
Guerin) and Corynebacterium parvum. Such adjuvants are
also well known in the art.

[0132] Monoclonal antibodies can be prepared using a
wide variety of techniques known in the art including the use
of hybridoma, recombinant, and phage display technologies,
or a combination thereof. For example, monoclonal anti-
bodies can be produced using hybridoma techniques includ-
ing those known in the art and taught, for example, in
Harlow et al., Antibodies: A Laboratory Manual, (Cold
Spring Harbor Laboratory Press, 2nd ed. 1988); Hammer-
ling, et al., in: Monoclonal Antibodies and T-Cell Hybrido-
mas, pp. 563-681 (Elsevier, N.Y., 1981) (both of which are
incorporated by reference in their entireties). The term
“monoclonal antibody” as used herein is not limited to
antibodies produced through hybridoma technology. The
term “monoclonal antibody” refers to an antibody that is
derived from a single clone, including any eukaryotic,
prokaryotic, or phage clone, and not the method by which it
is produced.

[0133] Methods for producing and screening for specific
antibodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
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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 myelorna 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.

[0134] Aantibody fragments which recognize specific
epitopes may be generated by known techniques. For
example, Fab and F(ab'), fragments may be produced by
proteolytic cleavage of immunoglobulin molecules, using
enzymes such as papain (to produce Fab fragments) or
pepsin (to produce F(ab'), fragments). F(ab'), fragments
contain the complete light chain, and the variable region, the
CH1 region and the hinge region of the heavy chain.

[0135] The antibodies of the invention or fragments
thereof can be also produced by any method known in the art
for the synthesis of antibodies, in particular, by chemical
synthesis or preferably, by recombinant expression tech-
niques.

[0136] The nucleotide sequence encoding an antibody
may be obtained from any information available to those
skilled in the art (i.e., from Genbank, the literature, or by
routine cloning and sequence analysis). If a clone containing
a nucleic acid encoding a particular antibody or an epitope-
binding fragment thereof is not available, but the sequence
of the antibody molecule or epitope-binding fragment
thereof is known, a nucleic acid encoding the immunoglo-
bulin may be chemically synthesized or obtained from a
suitable source (e.g., an antibody cDNA library, or a cDNA
library generated from, or nucleic acid, preferably poly A+
RNA, isolated from any tissue or cells expressing the
antibody, such as hybridoma cells selected to express an
antibody) by PCR amplification using synthetic primers
hybridizable to the 3' and 5' ends of the sequence or by
cloning using an oligonucleotide probe specific for the
particular gene sequence to identify, e.g., a cDNA clone
from a cDNA library that encodes the antibody. Amplified
nucleic acids generated by PCR may then be cloned into
replicable cloning vectors using any method well known in
the art.

[0137] Once the nucleotide sequence of the antibody is
determined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the
manipulation of nucleotide sequences, €.g., recombinant
DNA techniques, site directed mutagenesis, PCR, etc. (see,
for example, the techniques described in Sambrook et al.,
supra; and Ausubel et al., eds., 1998, Current Protocols in
Molecular Biology, John Wiley & Sons, NY, which are both
incorporated by reference herein in their entireties), to
generate antibodies having a different amino acid sequence
by, for example, introducing amino acid substitutions, dele-
tions, and/or insertions into the epitope-binding domain
regions of the antibodies or any portion of antibodies which
may enhance or reduce biological activities of the antibod-
ies.

[0138] Recombinant expression of an antibody requires
construction of an expression vector containing a nucleotide
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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.

[0139] The host cell may be co-transfected with two
expression vectors of the invention, the first vector encoding
a heavy chain derived polypeptide and the second vector
encoding a light chain derived polypeptide. The two vectors
may contain identical selectable markers which enable equal
expression of heavy and light chain polypeptides or different
selectable markers to ensure maintenance of both plasmids.
Alternatively, a single vector may be used which encodes,
and is capable of expressing, both heavy and light chain
polypeptides. In such situations, the light chain should be
placed before the heavy chain to avoid an excess of toxic
free heavy chain (Proudfoot, Nature, 322:52, 1986; and
Kohler, Proc. Natl. Acad. Sci. USA, 77:2 197, 1980). The
coding sequences for the heavy and light chains may com-
prise cDNA or genomic DNA.

[0140] In another embodiment, antibodies can also be
generated using various phage display methods known in the
art. In phage display methods, functional antibody domains
are displayed on the surface of phage particles which carry
the polynucleotide sequences encoding them. In a particular
embodiment, such phage can be utilized to display antigen
binding domains, such as Fab and Fv or disulfide-bond
stabilized Fv, expressed from a repertoire or combinatorial
antibody library (e.g., human or murine). Phage expressing
an antigen binding domain that binds the antigen of interest
can be selected or identified with antigen, e.g., using labeled
antigen or antigen bound or captured to a solid surface or
bead. Phage used in these methods are typically filamentous
phage, including fd and M13. The antigen binding domains
are expressed as a recombinantly fused protein to either the
phage gene III or gene VIII protein. Examples of phage
display methods that can be used to make the immunoglo-
bulins, or fragments thereof, of the present invention include
those disclosed in Brinkman et al., J. Immunol. Methods,
182:41-50, 1995; Ames et al., J. Immunol. Methods,
184:177-186, 1995; Kettleborough et al., Eur. J. Immunol.,
24:952-958, 1994; Persic et al., Gene, 187:9-18, 1997,
Burton et al., Advances in Immunology, 57:191-280, 1994;
PCT application No. PCT/GB91/01134; PCT publications
WO 90/02809; WO 91/10737; WO 92/01047; WO
92/18619; WO 93/11236;, WO 95/15982; WO 95/20401; and
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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.

[0141] As described in the above references, after phage
selection, the antibody coding regions from the phage can be
isolated and used to generate whole antibodies, including
human antibodies, or any other desired fragments, and
expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described
in detail below. For example, techniques to recombinantly
produce Fab, Fab' and F(ab), fragments can also be
emploved using methods known in the art such as those
disclosed in PCT publication WO 92/22324; Mullinax et al.,
BioTechniques, 12(6):864-869, 1992; and Sawai et al.,
AJRI, 34:26-34, 1995; and Better et al., Science, 240:1041-
1043, 1988 (each of which is incorporated by reference in its
entirety). Examples of techniques which can be used to
produce single-chain Fvs and antibodies include those
described in U.S. Pat. Nos. 4,946,778 and 5,258,498; Huston
et al., Methods in Enzymology, 203:46-88, 1991; Shu et al.,
PNAS, 90:7995-7999, 1993; and Skerra et al., Science,
240:1038-1040, 1988.

[0142] Once an antibody molecule of the invention has
been produced by any methods described above, it may then
be purified by any method known in the art for purification
of an immunoglobulin molecule, for example, by chroma-
tography (e.g., ion exchange, affinity, particularly by affinity
for the specific antigen after Protein A or Protein G purifi-
cation, and sizing column chromatography), centrifugation,
differential solubility, or by any other standard techniques
for the purification of proteins. Further, the antibodies of the
present invention or fragments thereof may be fused to
heterologous polypeptide sequences described herein or
otherwise known in the art to facilitate purification.

[0143] For some uses, including in vivo use of antibodies
in humans and in vitro detection assays, it may be preferable
to use chimeric, humanized, or human antibodies. A chi-
meric antibody is a molecule in which different portions of
the antibody are derived from different animal species, such
as antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, Science,
229:1202, 1985; Oi et al.,, BioTechniques, 4:214 1986;
Gillies et al., J. Immunol. Methods, 125:191-202, 1989; U S.
Pat. Nos. 5,807,715; 4,816,567; and 4,816,397, which are
incorporated herein by reference in their entireties. Human-
ized antibodies are antibody molecules from non-human
species that bind the desired antigen having one or more
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.,
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Nature, 332:323, 1988, which are incorporated herein by
reference in their entireties. Antibodies can be humanized
using a variety of techniques known in the art including, for
example, CDR-grafting (EP 239,400; PCT publication WO
91/09967; U.S. Pat. Nos. 5,225,539; 5,530,101 and 5,585,
089), veneering or resurfacing (EP 592,106; EP 519,596;
Padlan, Molecular Immunology, 28(4/5):489-498, 1991,
Studnicka et al., Protein Engineering, 7(6):805-814, 1994;
Roguska et al., Proc Natl. Acad. Sci. USA, 91:969-973,
1994), and chain shuffling (U.S. Pat. No. 5,565,332), all of
which are hereby incorporated by reference in their entire-
ties.

[0144] Completely human antibodies are particularly
desirable for therapeutic treatment of human patients.
Human antibodies can be made by a variety of methods
known in the art including phage display methods described
above using antibody libraries derived from human immu-
noglobulin sequences. See U.S. Pat. Nos. 4,444,887 and
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 incor-
porated herein by reference in its entirety.

[0145] Human antibodies can also be produced using
transgenic mice which are incapable of expressing func-
tional endogenous immunoglobulins, but which can express
human immunoglobulin genes. For an overview of this
technology for producing human antibodies, see Lonberg
and Huszar, Int. Rev. Immunol., 13:65-93, 1995. For a
detailed discussion of this technology for producing human
antibodies and human monoclonal antibodies and protocols
for producing such antibodies, see, e.g., PCT publications
WO 98/24893; WO 92/01047; WO 96/34096; WO
96/33735; European Patent No. 0 598 877; U.S. Pat. Nos.
5,413,923; 5,625,126, 5,633,425; 5,569,825; 5,661,016;
5,545,806, 5,814,318; 5,885,793; 5,916,771; and 5,939,598,
which are incorporated by reference herein in their entire-
ties. In addition, companies such as Abgenix, Inc. (Fremont,
Calit.), 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.

[0146] Completely human antibodies which recognize a
selected epitope can be generated using a technique referred
to as “guided selection.” In this approach a selected non-
human monoclonal antibody, e.g., a mouse antibody, is used
to guide the selection of a completely human antibody
recognizing the same epitope. (Jespers et al., Bio/technol-
ogy, 12:899-903, 1988).

[0147] Aatibodies fused or conjugated to heterologous
polypeptides may be used in in vitro immunoassays and in
purification methods (e.g., affinity chromatography) well
known in the art. See e.g., PCT publication Number WO
93/21232; EP 439,095; Naramura et al., Immunol. Lett.,
39:91-99, 1994; U.S. Pat. No. 5,474,981, Gillies et al.,
PNAS, 89:1428-1432, 1992; and Fell ¢t al., J. Immunol.,
146:2446-2452, 1991, which are incorporated herein by
reference in their entireties.

[0148] Antibodies may also be attached to solid supports,
which are particularly useful for immunoassays or purifica-
tion of the polypeptides of the invention or fragments,
derivatives, analogs, or variants thereof, or similar mol-
ecules having the similar enzymatic activities as the
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polypeptide of the invention. Such solid supports include,
but are not limited to, glass, cellulose, polyacrylamide,
nylon, polystyrene, polyvinyl chloride or polypropylene.

[0149] 5.6 Pharmaceutical Compositions and Kits

[0150] The present invention encompasses pharmaceuti-
cal compositions comprising anti-viral agents of the present
invention. In a specific embodiment, the anti-viral agent is
an antibody which immunospecifically binds and neutralize
the hSARS virus or variants thereof, or any proteins derived
therefrom. 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.

[0151] Various delivery systems are known and can be
used to administer the pharmaceutical composition of the
invention, e.g., encapsulation in liposomes, microparticles,
microcapsules, recombinant cells capable of expressing the
mutant viruses, receptor mediated endocytosis (see, ¢.g., Wu
and Wu, 1987, J. Biol. Chem. 262:4429 4432). Methods of
introduction include but are not limited to intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, and oral routes. The compounds may be
administered by any convenient route, for example by
infusion or bolus injection, by absorption through epithelial
or mucocutancous linings (e.g., oral mucosa, rectal and
intestinal mucosa, etc.) and may be administered together
with other biologically active agents. Administration can be
systemic or local. In a preferred embodiment, it may be
desirable to introduce the pharmaceutical compositions of
the invention into the lungs by any suitable route. Pulmonary
administration can also be employed, e.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing
agent.

[0152] In a specific embodiment, it may be desirable to
administer the pharmaceutical compositions of the invention
locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion
during surgery, topical application, e.g., in conjunction with
a wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, 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.

[0153] In another embodiment, the pharmaceutical com-
position can be delivered in a vesicle, in particular a lipo-
some (see Langer, 1990, Science 249:1527-1533; Treat et
al,, in Liposomes in the Therapy of Infectious Disease and
Cancer, Lopez Berestein and Fidler (eds.), Liss, N.Y., pp.
353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see
generally ibid.).

[0154] In yet another embodiment, the pharmaceutical
composition can be delivered in a controlled release system.
In one embodiment, a pump may be used (see Langer, supra;
Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buch-
wald et al., 1980, Surgery 88:507; and Saudek et al., 1989, N.
Engl. J. Med. 321:574). In another embodiment, polymeric
materials can be used (see Medical Applications of Con-
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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, N.Y. (1984); Ranger and Peppas, J. Macromol. Sci.
Rev. Macromol. Chem. 23:61 (1983); see also Levy et al.,
1985, Science 228:190; During et al., 1989, Ann. Neurol.
25:351; Howard et al., 1989, J. Neurosurg. 71:105). In yet
another embodiment, a controlled release system can be
placed in proximity of the composition’s target, i.c., 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)).

[0155] Other controlled release systems are discussed in
the review by Langer (Science 249:1527-1533 (1990)).

[0156] The pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of an
live attenuated, inactivated or killed hRSARS virus, or recom-
binant or chimeric hSARS virus, and a pharmaceutically
acceptable carrier. In a specific embodiment, the term “phar-
maceutically acceptable” means approved by a regulatory
agency of the Federal or a state government or listed in the
U.S. Pharmacopeia or other generally recognized pharma-
copeia for use in animals, and more particularly in humans.
The term “carrier” refers to a diluent, adjuvant, excipient, or
vehicle with which the pharmaceutical composition is
administered. Such pharmaceutical carriers can be sterile
liquids, such as water and oils, including those of petroleum,
animal, vegetable or synthetic origin, such as peanut oil,
soybean oil, mineral oil, sesame oil and the like. Water is a
preferred carrier when the pharmaceutical composition is
administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed as
liquid carriers, particularly for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried
skim milk, glycerol, propylene, glycol, water, ethanol and
the like. The composition, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders,
sustained release formulations and the like. The composition
can be formulated as a suppository, with traditional binders
and carriers such as triglycerides. Oral formulation can
include standard carriers such as pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium sac-
charine, cellulose, magnesium carbonate, etc. Examples of
suitable pharmaceutical carriers are described in “Reming-
ton’s Pharmaceutical Sciences” by E. W. Martin. The for-
mulation should suit the mode of administration.

[0157] In a preferred embodiment, the composition is
formulated in accordance with routine procedures as a
pharmaceutical composition adapted for intravenous admin-
istration to human beings. Typically, compositions for intra-
venous administration are solutions in sterile isotonic aque-
ous buffer. Where necessary, the composition may also
include a solubilizing agent and a local anesthetic such as
lignocaine to ease pain at the site of the injection. Generally,
the ingredients are supplied either separately or mixed
together in unit dosage form, for example, as a dry lyo-
philized powder or water free concentrate in a hermetically
sealed container such as an ampoule or sachette indicating
the quantity of active agent. Where the composition is to be
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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.

[0158] 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.

[0159] The amount of the pharmaceutical composition of
the invention which will be effective in the treatment of a
particular disorder or condition will depend on the nature of
the disorder or condition, and can be determined by standard
clinical techniques. In addition, in vitro assays may option-
ally be employed to help identify optimal dosage ranges.
The precise dose to be employed in the formulation will also
depend on the route of administration, and the seriousness of
the disease or disorder, and should be decided according to
the judgment of the practitioner and each patient’s circum-
stances. However, suitable dosage ranges for intravenous
administration are generally about 20 500 micrograms of
active compound per kilogram body weight. Suitable dosage
ranges for intranasal administration are generally about 0.01
pe/kg body weight to 1 mg/kg body weight. Effective doses
may be extrapolated from dose response curves derived
from in vitro or animal model test systems.

[0160] Suppositories generally contain active ingredient in
the range of 0.5% to 10% by weight; oral formulations
preferably contain 10% to 95% active ingredient.

[0161] 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 contain-
er(s) can be a notice in the form prescribed by a govern-
mental 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 administration. In a preferred embodiment, the kit
contains an anti-viral agent of the invention, e.g., an anti-
body specific for the polypeptides encoded by a nucleotide
sequence of SEQ ID NO:1, 11, 13, 15, 2471 or 2473, or as
shown in FIGS. 11 (SEQ ID NOS: 17-239, 241-736 and
738-1107) and 12 (SEQ ID NOS:1109-1589, 1591-1964 and
1966-2470), or any hSARS epitope, or a polypeptide or
protein of the present invention, or a nucleic acid molecule
of the invention, alone or in combination with adjuvants,
antivirals, antibiotics, analgesic, bronchodialaters, or other
pharmaceutically acceptable excipients.

[0162] The present invention further encompasses kits
comprising a container containing a pharmaceutical compo-
sition of the present invention and instructions to for use.

[0163] 5.7 Detection Assays

[0164] The present invention provides a method for
detecting an antibody, which immunospecifically binds to
the hSARS virus, in a biological sample, for example blood,
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serum, plasma, saliva, urine, etc., from a patient suffering
from SARS. In a specific embodiment, the method compris-
ing contacting the sample with the hSARS virus, for
example, of deposit no. CCTCC-V200303, or having a
genomic nucleic acid sequence of SEQ ID NO:15, directly
immobilized on a substrate and detecting the virus-bound
antibody directly or indirectly by a labeled heterologous
anti-isotype antibody. In another specific embodiment, the
sample is contacted with a host cell which is infected by the
hSARS virus, for example, of deposit no. 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.

[0165] Anexemplary 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 is detected
in the sample. A preferred agent for detecting hNSARS mRNA
or genomic RNA of the invention is a labeled nucleic acid
probe capable of hybridizing to mRNA or genomic RNA
encoding a polypeptide of the invention. The nucleic acid
probe can be, for example, a nucleic acid molecule com-
prising or consisting of the nucleotide sequence or SEQ ID
NO:1, 11, 13, 15, 2471, or 2473, 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 a hSARS mRNA or genomic RNA.

[0166] In another preferred specific embodiment, the pres-
ence of hSARS virus is detected in the sample by an reverse
transcription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the genome of hSARS virus, for example, that
of deposit accession no. CCTCC-V200303, or having a
genomic nucleic acid sequence of SEQ ID NO:15, or based
on a nucleotide sequence of SEQ ID NO:1, 11, 13, 2471 or
2473. In a non-limiting specific embodiment, preferred
primers to be used in a RT-PCR method are: 5'-TACACAC-
CTCAGC-GTTG-3' (SEQ ID NO:3) and 5'-CACGAACGT-
GACG-AAT-3' (SEQ ID NO:4), in the presence of 2.5 mM
MgCl, and the thermal cycles are, for example, but not
limited to, 94° C. for 8 min followed by 40 cycles of 94° C.
for 1 min, 50° C. for 1 min, 72° C. for 1 min (also see
Sections 6.7 and 6.8 infra). In preferred embodiments, the
primers comprise nucleic acid sequence of SEQ ID
NOS:2475 and 2476, or SEQ ID NOS:2480 and 2481. In
preferred embodiments, the thermal cycles are 94° C. for 10
min followed by 40 cycles of 94° C. for 30 seconds, 56° C.
for 30 seconds, 72° C. for 30 seconds, 72° C. for 10 minutes.
In preferred embodiments, the primers comprise nucleic
acid sequence of SEQ ID NOS:2477 and 2478. In more
preferred specific embodiment, the present invention pro-
vides a real-time quantitative PCR assay to detect the
presence of hSARS virus in a biological sample by subject-
ing the ¢cDNA obtained by reverse transcription of the
extracted total RNA from the sample to PCR reactions using
the specific primers, such as those having nucleotide
sequences of SEQ ID NOS:3 and 4, and a fluorescence dye,
such as SYBR® Green I, which fluoresces when bound
non-specifically to double-stranded DNA. The fluorescence
signals from these reactions are captured at the end of
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extension steps as PCR product is generated over a range of
the thermal cycles, thereby allowing the quantitative deter-
mination of the viral load in the sample based on an
amplification plot (see Section 6.7, infra).

[0167] A preferred agent for detecting hSARS is an anti-
body that specifically binds a polypeptide of the invention or
any hSARS epitope, preferably an antibody with a detect-
able label. Antibodies can be polyclonal, or more preferably,
monoclonal. An intact antibody, or a fragment thereof (e.g.,
Fab or F(ab"),) can be used.

[0168] The term “labeled”, with regard to the probe or
antibody, is intended to encompass direct labeling of the
probe or antibody by coupling (i.e., physically linking) a
detectable substance to the probe or antibody, as well as
indirect labeling of the probe or antibody by reactivity with
another reagent that is directly labeled. Examples of indirect
labeling include detection of a primary antibody using a
fluorescently labeled secondary antibody and end-labeling
of a DNA probe with biotin such that it can be detected with
fluorescently labeled streptavidin. The detection method of
the invention can be used to detect mRNA, protein (or any
epitope), or genomic RNA in a sample in vitro as well as in
vivo. For example, in vitro techniques for detection of
mRNA include northern hybridizations, in situ hybridiza-
tions, RT-PCR, and RNase protection. In vitro techniques for
detection of an epitope of hSARS include enzyme linked
immunosorbent assays (ELISAs), Western blots, immuno-
precipitations and immunofluorescence. In vitro techniques
for detection of genomic RNA include nothern hybridiza-
tions, RT-PCT, and RNase protection. Furthermore, in vivo
techniques for detection of hSARS include introducing into
a subject organism a labeled antibody directed against the
polypeptide. For example, the antibody can be labeled with
a radioactive marker whose presence and location in the
subject organism can be detected by standard imaging
techniques, including autoradiography.

[0169] In a specific embodiment, the methods further
involve obtaining a control sample from a control subject,
contacting the control sample with a compound or agent
capable of detecting hSARS, e.g., a polypeptide of the
invention or mRNA or genomic RNA encoding a polypep-
tide of the invention, such that the presence of hRSARS or the
polypeptide or mRNA or genomic RNA encoding the
polypeptide is detected in the sample, and comparing the
presence of hSARS or the polypeptide or mRNA or genomic
RNA encoding the polypeptide in the control sample with
the presence of hSARS, or the polypeptide or mRNA or
genomic DNA encoding the polypeptide in the test sample.

[0170] The invention also encompasses kits for detecting
the presence of hSARS or a polypeptide or nucleic acid of
the invention in a test sample. The kit, for example, can
comprise a labeled compound or agent capable of detecting
hSARS or the polypeptide or a nucleic acid molecule
encoding the polypeptide in a test sample and, in certain
embodiments, a means for determining the amount of the
polypeptide or mRNA in the sample (e.g., an antibody which
binds the polypeptide or an oligonucleotide probe which
binds to DNA or mRNA encoding the polypeptide). Kits can
also include instructions for use.

[0171] 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
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hSARS epitope; and, optionally, (2) a second, different
antibody which binds to either the polypeptide or the first
antibody and is conjugated to a detectable agent.

[0172] For oligonucleotide-based kits, the kit can com-
prise, for example: (1) an oligonucleotide, ¢.g., a detectably
labeled oligonucleotide, which hybridizes to a nucleic acid
sequence encoding a polypeptide of the invention or to a
sequence within the hNSARS genome or (2) a pair of primers
useful for amplifying a nucleic acid molecule containing an
hSARS sequence. The kit can also comprise, e.g., a buffer-
ing agent, a preservative, or a protein stabilizing agent. The
kit can also comprise components necessary for detecting
the detectable agent (e.g., an enzyme or a substrate). The kit
can also contain a control sample or a series of control
samples which can be assayed and compared to the test
sample contained. Each component of the kit is usually
enclosed within an individual container and all of the
various containers are within a single package along with
instructions for use.

[0173] 5.8 Screening Assays to Identify Anti-Viral Agents

[0174] The invention provides methods for the identifica-
tion of a compound that inhibits the ability of hSARS virus
to infect a host or a host cell. In certain embodiments, the
invention provides methods for the identification of a com-
pound that reduces the ability of hSARS virus to replicate in
ahost or a host cell. Any technique well-known to the skilled
artisan can be used to screen for a compound that would
abolish or reduce the ability of hSARS virus to infect a host
and/or to replicate in a host or a host cell.

[0175] In certain embodiments, the invention provides
methods for the identification of a compound that inhibits
the ability of hSARS virus to replicate in a mammal or a
mammalian cell. More specifically, the invention provides
methods for the identification of a compound that inhibits
the ability of hSARS virus to infect 2 mammal or a mam-
malian cell. In certain embodiments, the invention provides
methods for the identification of a compound that inhibits
the ability of hSARS virus to replicate in a mammalian cell.
In a specific embodiment, the mammalian cell is a human
cell.

[0176] In another embodiment, a cell is contacted with a
test compound and infected with the hSARS virus. In certain
embodiments, a control culture is infected with the hSARS
virus in the absence of a test compound. The cell can be
contacted with a test compound before, concurrently with, or
subsequent to the infection with the hSARS virus. In a
specific embodiment, the cell is a mammalian cell. In an
even more specific embodiment, the cell is a human cell. In
certain embodiments, the cell is incubated with the test
compound for at least 1 minute, at least 5 minutes at least 15
minutes, at least 30 minutes, at least 1 hour, at least 2 hours,
at least 5 hours, at least 12 hours, or at least 1 day. The titer
of the virus can be measured at any time during the assay.
In certain embodiments, a time course of viral growth in the
culture is determined. If the viral growth is inhibited or
reduced in the presence of the test compound, the test
compound is identified as being effective in inhibiting or
reducing the growth or infection of the hSARS virus. In a
specific embodiment, the compound that inhibits or reduces
the growth of the hSARS virus is tested for its ability to
inhibit or reduce the growth rate of other viruses to test its
specificity for the hSARS virus.
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[0177] In one embodiment, a test compound is adminis-
tered to a model animal and the model animal is infected
with the hSARS virus. In certain embodiments, a control
model animal is infected with the hSARS virus without the
administration of a test compound. The test compound can
be administered before, concurrently with, or subsequent to
the infection with the hSARS virus. In a specific embodi-
ment, the model animal is a mammal. In an even more
specific embodiment, the model animal can be, but is not
limited to, a cotton rat, a mouse, or a monkey. The titer of
the virus in the model animal can be measured at any time
during the assay. In certain embodiments, a time course of
viral growth in the culture is determined. If the viral growth
is inhibited or reduced in the presence of the test compound,
the test compound is identified as being effective in inhib-
iting or reducing the growth or infection of the hSARS virus.
In a specific embodiment, the compound that inhibits or
reduces the growth of the hSARS in the model animal is
tested for its ability to inhibit or reduce the growth rate of
other viruses to test its specificity for the hSARS virus.

6. EXAMPLES

[0178] The following examples illustrate the isolation and
identification of the novel hSARS virus. These examples
should not be construed as limiting.

[0179] Methods and Results

[0180] As a general reference, Wiedbrauk D 1 & Johnston
S L G. (Manual of Clinical Virology, Raven Press, New
York, 1993) was used.

[0181] 6.1 Clinical Subjects

[0182] The study included all 50 patients who fitted a
modified World Health Organization (WHO) definition of
SARS and were admitted to 2 acute regional hospitals in
Hong Kong Special Administrative Region (HKSAR)
between Feb. 26 to Mar. 26, 2003 (WHO. Severe acute
respiratory syndrome (SARS) Weekly Epidemiol Rec. 2003;
78: 81-83). A lung biopsy from an additional patient, who
had typical SARS and was admitted to a third hospital, was
also included in the study. Briefly, the case definition for
SARS was: (i) fever of 38° C. or more; (ii) cough or
shortness of breath; (iif) new pulmonary infiltrates on chest
radiograph; and (iv) either a history of exposure to a patient
with SARS or absence of response to empirical antimicro-
bial coverage for typical and atypical pneumonia (beta-
lactams and macrolides, fluoroquinolones or tetracyclines).

[0183] Nasopharyngeal aspirates and serum samples were
collected from all patients. Paired acute and convalescent
sera and feces were available from some patients. Lung
biopsy tissue from one patient was processed for a viral
culture, RT-PCR, routine histopathological examination, and
electron microscopy. Nasopharyngeal aspirates, feces and
sera submitted for microbiological investigation of other
diseases were included in the study under blinding and
served as controls.

[0184] The medical records were reviewed retrospectively
by the attending physicians and clinical microbiologists.
Routine hematological, biochemical and microbiological
examinations, including bacterial culture of blood and spu-
tum, serological study and collection of nasopharyngeal
aspirates for virological tests, were carried out.
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[0185] 6.2 Cell Line

[0186] FRhK-4 (fetal rhesus monkey kidney) cells were
maintained in minimal essential medium (MEM) with 1%
fetal calf serum, 1% streptomycin and penicillin, 0.2%
nystatin and 0.05% garamycin.

[0187]

[0188] Two-hundred ul of clinical (nasopharyngeal aspi-
rates) samples, from two patients (see the Result section,
infra), in virus transport medium were used to infect FRhk-4
cells. The inoculated cells were incubated at 37° C. for 1
hour. One ml of MEM containing 1 ug trypsin was then
added to the culture and the infected cells were incubated in
a 37° C. incubator supplied with 5% carbon dioxide. Cyto-
pathic effects were observed in the infected cells after 2 to
4 days of incubation. The infected cells were passaged into
new FRhK-4 cells and cytopathic effects were observed
within 1 day after the inoculation. The infected cells were
tested by an immunofluorescent assay for influenza A.,
influenza B, respiratory syncytial virus, parainfluenza types
1, 2 and 3, adenovirus and human metapneumovirus
(hMPV) and negative results were obtained for all cases.
The infected cells were also tested by RT-PCR for influenza
A and human metapneumovirus with negative results.

[0189]

[0190] The infected cells prepared as described above
were harvested, pelleted by centrifugation and the cell
pellets were processed for thin-section transmitted electron
microscopic visualization. Viral particles were identified in
the cells infected with both clinical specimens, but not in
control cells which were not infected with the virus. Virions
isolated from the infected cells were about 70-100 nanom-
eters (FIG. 2). Viral capsids were found predominantly
within the vesicles of the golgi and endoplasmic reticulum
and were not free in the cytoplasm. Virus particles were also
found at the cell membrane.

6.3 Viral Infection

6.4 Virus Morphology

[0191] One virus isolate was ultracentrifuged and the cell
pellet was negatively stained using phosphotugstic acid.
Virus particles characteristic of Coronaviridae were thus
visualized. Since the human Coronaviruses hitherto recog-
nized are not known to cause a similar disease, the present
inventors postulated that the virus isolates represent a novel
virus that infects humans.

[0192]

[0193] To further confirm that this novel virus is respon-
sible for causing SARS in the infected patients, blood serum
samples from the patients who were suffering from SARS
were obtained and a neutralization test was performed.
Typically diluted serum (x50, x200, x800 and x1600) was
incubated with acetone-fixed FRhK-4 cells infected with
hSARS at 37° C. for 45 minutes. The incubated cells were
then washed with phosphate-buffered saline and stained with
anti-human IgG-FITC conjugated antibody. The cells were
then washed and examined under a fluorescent microscope.
In these experiments, positive signals were found in 8
patients who had SARS (FIG. 3), indicating that these
patients had an IgG antibody response to this novel human
respiratory virus of Coronaviridae. By contrast, no signal
was detected in 4 negative-control paired sera. The serum
titers of anti-hSARS antibodies of the tested patients are
shown in Table 1.

6.5 Antibody Response to the Isolated Virus
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TABLE 1
Name Date Lab No. Anti-SARS
Patient A 25-Feb-03 52728 <50
6-Mar-03 $2728 1600
Patient B 26-Feb-03 $2441 50
3-Mar-03 52441 200
Patient C 4-Mar-03 $3279 200
14-Mar-03 S3279 1600
Patient D 6-Mar-03 M41045 <50
11-Mar-03 MB943703 800
Patient E 4-Mar-03 M38953 <50
18-Mar-03 KWH03/3601 800
Control F 13-Feb-03 M27124 <50
1-Mar-03 MB942968 <50
Patient G 3-Mar-03 M38685 <50
7-Mar-03 KWH03/2900 Equivocal
Blinded samples:
la * Acute <50
1b Convalescent 1600
Da * 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 Coronaviridae is a key
pathogen in SARS.

[0194] 6.6 Sequences of the hNSARS Virus

[0195] Total RNA from infected or uninfected FrHK-4
cells was harvested two days post-infection. One-hundred
ng of purified RNA was reverse transcribed using Super-
script IT 10 reverse transcriptase (Invitrogen) in a 20 ul
reaction mixture containing 10 pg of a degenerated primer
(5'-GCCGGAGCTCTGCAGAATTCNNNNNNN-3', N=A,
T, G or C: SEQ ID NO:5) as recommended by the manu-
facturer. 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 ul of 10xPCR buffer, 4 ul of
25 mM MgClL,, 0.5 ul of 10 mM dNTP, 0.25 ul of AmpliTaq
Gold® DNA polymerase (Applied Biosystems), 2.5 uCi of
[c->*P]CTP (Amersham), 2 ul of 10 4M primer (5'-GCCG-
GAGCTCTGCAGAATT-C-3": SEQ ID NO:6). Reactions
were thermal cycled through the following profile: 94° C. for
8 min followed by 2 cycles of 94° C. for 1 min, 40° C. for
1 min, 72° C. for 2 min. This temperature profile was
followed by 35 cycles of 94° C. for 1 min, 60° C. for 1 min,
72° C. for 1 min. 6 ul of the PCR products were analyzed in
a 5% denaturing polyacrylamide gel electrophoresis. Gel
was exposed to X-ray film and the film was developed after
an over-night exposure. Unique PCR products which were
only identified in infected cell samples were isolated from
the gel and eluted in a 50 ul of 1xTE buffer. Eluted PCR
products were then re-amplified in 25 ¢l of reaction mixture
containing 2.5 il of 10xPCR buffer, 4 ul of 25 mM MgCl,,
0.5 yl ru 10 mM dNTP, 0.25 ul of AmpliTag Gold® DNA
polymerase (Applied Biosystems), 1 4l of 10 uM primer
(5'-GCCGGAGCTCTGCAGAATTC-3"SEQ ID NO:6).
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Reaction mixtures were thermal cycled through the follow-
ing 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 transformed into TOP10 E. coli
competent cells (Invitrogen). PCR inserts were sequenced
by a BigDye cycle sequencing kit as recommended by the
manufacturer (Applied Biosystems) and sequencing prod-
ucts were analyzed by an automatic sequencer (Applied
Biosystems, model number 3770). The obtained sequence
(SEQ ID NO:1) is shown in FIG. 1. The deducted amino
acid sequence (SEQ ID NO:2) from the obtained DNA
sequence showed 57% homology to the polymerase protein
of identified coronaviruses.

[0196] 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).

[0197] 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 (SEQ
ID NO:16, 240 and 737) are shown in FIG. 11 (SEQ ID
NOS: 17-239, 241-736 and 738-1107). The deduced amino
acid sequences of the complement of SEQ ID NO:15 in all
three frames (SEQ ID NOS:1108, 1590 and 1965) are shown
in FIG. 12 (SEQ ID NOS:1109-1589, 1591-1964 and 1966-
2470).

[0198] 6.7 Detection of hSARS Virus in Nasopharyngeal
Aspirates

[0199] First, the nasopharyngeal aspirates (NPA) were
examined by rapid immunoflourescent antigen detection for
influenza A and B, parainfluenza types 1, 2 and 3, respiratory
syncytial virus and adenovirus (Chan K H, Maldeis N, Pope
W, Yup A, Ozinskas A. Gill J, Seto W H, Shortridge K F,
Peiris 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 influenza A (Fouchier R A, Bestebroer
T M, Herfst S, Van Der Kemp L, Rimmelzwan G F,
Osterhaus A D. Detection of influenza A virus from different
species by PCR amplification of conserved sequences in the
matrix gene. J Clin Microbiol. 2000; 38: 4096-101) and
human metapneumovirus (HMPV). The primers used for
HMPV were: for first round, 5-AARGTSAATGCAT-
CAGC-3' (SEQ ID NO. 7) and 5-CAKATTYTGCTTAT-
GCTTTC-3'(SEQ ID NO:8); and nested primers: 5'-ACAC-
CTGTTACAATACCAGC-3' (SEQ 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 Diag-
nostics GmbH, Roche, Indianapolis, USA).

[0200] RT-PCR Assay

[0201] Subsequent to culturing and genetic sequencing of
the hSARS virus from two patients (see Section 6.6, supra),
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an RT-PCR was developed to detect the hSARS virus
sequence from NPA samples. Total RNA from clinical
samples was reverse transcribed using random hexamers and
cDNA was amplified using primers 5-TACACACCT-
CAGC-GTTG-3' (SEQ ID NO:3) and 5'-CACGAACGT-
GACGAAT-3' (SEQ ID NO:4), which are constructed based
on the in the presence of 2.5 mM MgCl, (94° C. for 8 min
followed by 40 cyceles of 94° C. for 1 min, 50° C. for 1 min,
72° C. for 1 min).

[0202] The summary of a typical RT-PCR protocol is as
follows:

[0203] 1. RNA Extraction

[0204] RNA from 140 pul of NPA samples is extracted by
QIAquick viral RNA extraction kit and is eluted in 50 ul of
elution buffer.

2. Reverse transcription

RNA 15 1l
0.1 M DTT 2 4
Sx buffer 4 ul
10 mM dNTP 1
Superscript IT, 200 U/ul (Invitrogen) 14
Random hexamers, 0.3 ugjul 0.5 u
Reaction condition 42° C,
50 min
94° C.,
3 min
4° C

[0205] 3.PCR

[0206] cDNA generated by random primers is amplified in
a 50 ul reaction as follows:

c¢DNA 2 ul
10 mM dNTP 0.5 ul
10x buffer S ul
25 mM MgCl, Sl
25 uM Forward primer 0.5 ul
25 uM Reverse primer 0.5 ul
AmpliTag Gold polymerase, 5 Ujul 0.25 ul
(Applied Biosystems)

Water 36.25 ul

[0207] Thermal-cycle condition: 95° C., 10 min, followed
by 40 cycles of 95° C., 1 min; 50° C. 1 min; 72° C., 1 min.

[0208] 4. Primer Sequences

[0209] Primers were designed based on the RNA-depen-
dent RNA polymerase encoding sequence (SEQ ID NO:1) of
the hSARS virus.

Forward primer:

5' TACACACCTCAGCGITG 3' (SEQ ID NO:3)

Reverse primer:

5' CACGAACGTGACGARAT 3' (SEQ ID NO:4)

[0210] Product size: 182 bps
[0211] Real-Time Ouantitative PCR Assay

[0212] Total RNA from 140 ul of nasopharyngeal aspirate
(NPA) was extracted by QIAamp® virus RNA mini kit
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(Qiagen) as instructed by the manufacturer. Ten ul of eluted
RNA samples were reverse transcribed by 200 U of Super-
script 1I® reverse transcriptase (Invitrogen) in a 20 ul
reaction mixture containing 0.15 g of random hexamers, 10
mmol/1 DTT, and 0.5 mmol/l dNTP, as instructed. Comple-
mentary DNA was then amplified in a SYBR® Green 1
fluorescence reaction (Roche) mixtures. Briefly, 20 ul reac-
tion mixtures containing 2 ul of cDNA, 3.5 mmol/l MgCl,
025 umoll of forward primer (5'-TACACACCT-
CAGCGTTG-3"; SEQ ID NO:3) and 0.25 pumol/l reverse
primer (5-CACGAACGTGACGAAT-3; SEQ ID NO:4)
were thermal-cycled by a Light-Cycler (Roche) with the
PCR program, [95° C., 10 min followed by 50 cycles of 95°
C., 10 min; 57° C., 5 sec; 72° C. 9 sec]. Plasmids containing
the target sequence were used as positive controls. Fluores-
cence signals from these reactions were captured at the end
of extension step in each cycle. 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).

[0213] 6.8 Detection of N-Gene of hSARS Virus in
Patients
[0214] 6.8.1 RT-PCR Diagnosis Protocol for Coronavirus

in SARS Patients

[0215] Equipment required (for 96 samples):

[0216] 1xSV Total RNA Isolation system

[0217] 2xMega titer plate

[0218] 3x96-well PCR plate

[0219] 1x0.5-10 ul multi-channel pipette

[0220] 1x10-100 pl multi-channel pipette

[0221] 1x20-200 ¢l multi-channel pipette

[0222] Ixvacuum pump

[0223] 1xswing-bucket rotor with microtest plate buckets
[0224] 2xPCR machine (96-well plate compatible)
[0225] 1xGel electrophoresis apparatus

[0226] Station 1*—Clinical Samples Handling (1 Medical

Officer/Clinical Technician)

[0227] Aliquot 500 ul sample in viral transport
medium (containing, per liter, 2 g of sodium bicar-
bonate, 5 g of bovine serum albumin, 200 ug of
vancomycin, 18 ug of amikacin, and 160 U of
nystatin in Earle’s balanced salt solution) from each
individual vial into a well of 96-well mega titer plate
containing 500 ul lysis buffer (1x) containing 100 ul
PK-15 cell (ATCC CCL-33; 5.0x10° cell/ml) in
complete minimum essential medium with Earle’s
salt (EMEM, Invirtogen) as internal control. **

[0228]
times

[0229]

[0230] *Station 1 should be carried out inside Class III
biological safety cabinet.

[0231] **At least two negative samples should be
included in a 96-well platform as a negative control.

Mix the lysate by pipetting up-and-down 3

Proceed to Station 2.
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[0232] Station 2—Total RNA Extraction (1 Laboratory
Technician)

[0233] Set up the Vacuum Manifold unit. Place the
binding plate onto the Manifold Base.

[0234] Transfer the lysate from mega titer plate to
each well of the SV 96 Binding Plate (binding plate).

[0235] Apply vacuum until the lysate passes through
the binding plate. Release vacuum.

[0236] Add 500 ul of SV RNA Wash Solution (wash
solution) to each well of binding plate.

[0237] Apply vacuum until the wash solution passes
through binding plate. Release vacuum.

[0238] Prepare DNase incubation mix for an entire
96-well plate as below:

Yellow Core Buffer 2 ml
0.09 M MnCl, 250 ul
DNase I 250 ul

[0239] Apply 25 ul freshly prepared DNase incuba-
tion mix directly to the membrane of the binding
plate.

[0240] Incubate at 20-25° C. for 10 minutes.

[0241] Add 200 pl of SV DNase Stop Solution to
each well of the binding plate.

[0242] Apply vacuum until the SV DNase Stop Solu-
tion passes through the binding plate. Release
vacuum.

[0243] Add 500 ul wash solution to each well of the
binding plate.

[0244] Apply vacuum until wash solution passes
through the binding plate. Turn off vacuum.

[0245] Spin the binding plate at 3000xg for 30 sec-
onds to remove residue wash solution.

[0246] Transfer the binding plate on top of a 96-well
RT plate.

[0247] Add 50 ul nuclease-free water into each well
of the binding plate to elute RNA.

[0248] Incubate at room temperature for 1 minute.

[0249] Spin the binding plate at 3000xg, 4° C. for 1
minute.

[0250] Collect cluted RNA in the 96-well RT plate.

[0251] Add 5 pul of 3 M sodium acetate and 200 ul of
95% ethanol into each well of the plate.

[0252] Place the RT plate on ice and incubate for 15
minutes.

[0253] Spin the plate at 3000xg, 4° C., 15 minutes.

[0254] Discard supernatant by inverting the plate and
blotting on a clean paper towel.

[0255] Wash the pellet with 200 ul of 70% ethanol.
[0256] Spin the plate at 3000xg, 4° C., 10 minutes.
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[0257] Discard supernatant by inverting the plate and
blotting on a clean paper towel.

[0258] Air-dry the pellet for 5 minutes.

[0259] Add 12 ul of nuclease-free water into each
well.

[0260] Vortex the plate briefly to dissolve the pellet
(for an example result, sce FIG. 18).

[0261]

[0262] Station 3—Reverse Transcription (1 Laboratory
Technician)

repare master mix for an entire 96-we
0263] Prepare RT ix fi ire 96-well
plate in a 1.5-ml tube as below (100 reactions):

Proceed to Station 3.

Per Reaction %100
Random hexamers, 3 ug/ul 0.05 u S ul
DNTPs, 10 mM 1 100 gl
First-strand buffer, Sx 4 ul 400 ul
DTT, 0.1 M 2 4 200 ul
Superscript 11, 200 Ujul 1 100 gl
Total 8.05 ul 805 ul

[0264] Aliquot 100 gl RT mix into 8 wells of a clean
96-well master mix plate.

[0265] From this plate, transfer 8.05 ul RT mix to
each well of RT plate containing 12 ul RNA, mix by
pipetting up-and-down for 3 times with a multi
channel pipette. REPLACE TIP AFTER EACH
TRANSFER.

[0266] Incubate the samples at 42° C. for 50 minutes
followed by 70° C. for 15 minutes.

[0267] Proceed to Station 4.

[0268] Station 4—N-Gene Specific PCR (1 Laboratory
Technician)

[0269] Prepare PCR master mix for an entire 96-well
plate in two 2059 culture tubes as below (100
reactions):

N-specific PCR Control PCR

Per 25 4l Per 25 ul

Reaction x100 Reaction x100
mQH,0 18.65 pul 1865 gl 17.65 yl 1765 ul
10x PCR buffer 2.5 ul 250 ul 2.5 ul 250 ul
25 mM MgC12 1.5 u 150 sl 2.5 ul 250 ul
10 mM dNTPs 0.25 ul 25 ul 0.25 ul 25 u
Forward primer 0.5 ul 50 0.5 pul 50 ul
10 uM
Reverse primer 0.5 u 50wl 0.5 50 ud
10 uM
AmpliTaq Gold ® 0.1 gl 10 @l 0.1 10 Wl
500U
Template DNA 14 — 1 —
Total 25 ul 2400 szl 25 ul 2400 ul

25

Aug. 18,2005

[0270] N-gene specific PCR and control PCR are
performed in two individual PCR plates.

[0271] Aliquot 290 ul PCR master mix into the first
column of a 96-well PCR plate.

[0272] From the first column, aliquot 24 ul of master
mix into each well of PCR plate.

[0273] Transfer 1 ul of cDNA template (from station
4) into each well of PCR plate.

[0274] Mix by pipetting up-and-down for 3 times
with a multi-channel pipette. REPLACE TIP AFTER
EACH TRANSFER.

[0275] Seal the plate with sealing tape.

[0276] Perform the following reaction in two 96-well
PCR machines:

N-gene specific PCR Control PCR

94° C. 10 minutes
94° C. 30 seconds
55° C. 30 seconds

72° C. 45 seconds
72° C. 10 minutes

94° C. 10 minutes
94° C. 30 seconds
56° C. 30 seconds

72° C. 30 seconds
72° C. 10 minutes

} 40 cycles } 35 cycles

[0277] Station 5—Gel Electrophoresis (1 Laboratory
Technician)

[0278] Mix 5 ul of N-gene specific PCR product and
5 ul control PCR product with 1 4l bromophenol blue
loading dye

[0279] Load the samples into the wells of a 2%
agarose gel.

[0280] Flectrophoresize the PCR products at 140V,
250 mA for 30 minutes.

[0281] Stain the gel with ethidium bromide.

[0282] Visualize the products with UV and record the
result.

[0283] 6.8.2 Using Primers of SEQ ID NOS:2480 and
2481

[0284] RT-PCR diagnostic protocol was performed as
described in Section 6.8.1 with some modifications.

[0285] RNA Isolation from Clinical Samples

[0286] Clinical samples including nasopharyngeal aspi-
rates (NPA) and stool specimens were provided by the
Department of Microbiology, The University of Hong Kong.
In addition, tracheal dispersion and lung biopsy from an
index patient A described in New Engl. J Med. 348:1967-76
(by Drosten C. S., et al., 2003) at three time points was also
collected. Sample collection was conducted from Apr. 1 to
Apr. 28, 2003 in local hospitals. Method of sample collec-
tion was described in the previous section (also see, Poon et
al., 2003, Clinical Chemistry 49:953-955). Total RNA
extraction from clinical samples was carried out with SV96
Total RNA Isolation System (Promega, Wis., USA), with
following modifications from manufacturer’s protocol.
Five-hundred (500) ul of NPA/stool sample in viral transport
medium (containing, per liter, 2 g of sodium bicarbonate, 5
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g of bovine serum albumin, 200 ug of vancomycin, 18 ug of
amikacin, and 160 U of nystatin in Earle’s balanced salt
solution) was mixed with equal volume of SV RNA Lysis
Buffer containing 100 ul of pig kidney epithelial (PK-15)
cell (ATCC CCL-33; 5.0x10° cells/ml) in complete mini-
mum essential medium with Earle’s salt (EMEM, Invitro-
gen) as internal control. The mixture was transferred to the
wells of the SV 96 Binding Plate. After washing with 500 ul
of SVRNA Wash Solution prior to elution step, the plate was
spun at 3000xg for 30 seconds to remove residue wash
solution. RNA was then eluted with 50 ul of nuclease-free
water, and was collected in a clean 96-well PCR plate by
spinning the plate at 3000xg for 1 minute. Eluted RNA was
then concentrated by incubating on ice for 15 minutes, in the
presence of 5 ul of 3 M sodium acetate and 200 ul of 95%
ethanol. After centrifugation at 3000xg, 4° C. for 15 min-
utes, RNA pellet was washed with 200 ul of 75% ethanol and
dissolved with 12 ul of nuclease-free water. Extracted RNA
was immediately reverse-transcribed to first-strand cDNA.

[0287] First-Strand cDNA Syathesis

[0288] Reverse-transcription was performed with 200 U
of Superscript® II reverse transcriptase (Invitrogen, USA)
in a 20 pl reaction containing 0.15 ug of random hexamers,
RT buffer (1x), 10 mM dithiothreitol (DTT) and 0.5 mM
deoxynucleotide triphosphates (ANTPs). Reaction was car-
ried out in Peltier Thermal Cycler (MJ Research) with the
following conditions: 50 minutes at 42° C. followed by 15
minutes at 70° C.

[0289] Polymerase Chain Reaction (PCR)

[0290] Primers were designed according to complete
SARS CoV genomic sequence of a local specimen HK-39
announced previously (accession no. AY278491). Forward
primer (SRS251: 5-GCAGTCAAGCCTCITCTCG-3
SEQ ID NO:2480, corresponding to nt 28658-28676 of
HK-39 SARS genome, ie., CCTCC200303) and reverse
primer (SRS252: 5-GCCTCAGCAGCAGATTTC-3', SEQ
ID NO:2481; corresponding to nt 28866-28883 of HK-39
SARS genome) amplified a 225 bp fragment from the region
of N-gene that showed no homology to other coronavirus.
Primers amplifying RNA-dependent RNA polymerase (1b
gene) were used as parallel control (coro3: 5'-TACACAC-
CTCAGCGTTG-3' (SEQ ID NO:3), corresponding to nt
18041-18057; and coro4: 5'-CACGAACGTGACGAAI-3'
(SEQ ID NO:4), corresponding to nt 18207-18222, Depart-
ment of Microbiology, the University of Hong Kong). Both
amplicons were cloned into same pCR2.1 cloning vector
(FIG. 17). Serially diluted plasmid was then used to deter-
mine the dynamic range and optimal condition of the PCRs
(FIGS.21A and 21B). Another set of primer that amplifying
a 745 bp fragment from pig p-actin gene was employed as
an internal control for the diagnostic PCR assay (actin-F:
5'-TGAGACCTTCAACACGCC-3(SEQ ID NO:2482); and
actin-R:  5-ATCTGCTGGAAGGTGGAC-3' (SEQ ID
NO:2483)).

[0291] Conventional PCR and gel electrophoresis was
carrid out as preliminary experiment. Briefly, 1 gl of cDNA
from clinical samples was amplified with 0.5 U Taqg DNA
polymerase recombinant (Invitrogen Life Technologies) in a
25-ul reaction containing PCR buffer (1x), 1.5 mM MgCL,,
0.1 mM dNTPs and 0.5 pmol of each forward and reverse
primers. Reaction was performed in Peltier Thermal Cycler
(MJ Research) with the following conditions: 3 minutes at
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94° C., followed by 50 cycles of 94° C. for 10 seconds, 56°
C. for 10 seconds, 72° C. for 10 seconds, and a 10-minute
final extension step at 72° C. Amplicons were analyzed with
2% agarose gel electrophoresis (FIG. 23). Quantitative
real-time PCR using SYBR® SYBR® green fluorophore
was performed in diagnosis of clinical samples. In a 25 ul
reaction, 1 ul cDNA template was mixed with 12.5 ul (2x)
Green PCR Master Mix (Applied Biosystems) and 0.5 pmol
of each forward and reverse primer. Volume of the reaction
was adjusted to 25 ul with distilled water. Reactions were
performed in the iCycler iQ Real-Time PCR Detection
System (Bio-Rad) under the same condition as the conven-
tional PCR. Fluorescence signals (FAM, excitation=490 nm,
emission=530 nm) were collected at the end of each exten-
sion step during the PCR cycles (FIG. 22A). Threshold
cycle (Ct) of each sample was determined using maximum
curvature approach. Melting curve analysis was performed
after 10 minutes final extension (FIG. 22B). cDNA from
non-SARS patients, including patients suffering from aden-
ovirus (n=5), repiratory syncytial virus (n=5), human metap-
neumovirus (n=5), influenza A virus (n=5), or influenza B
virus (n=5) infection, were used as negative controls for the
assay.

[0292] Northern Blot Analysis

[0293] SARS-CoV HK-39 strain infected Vero cell was
provided by Department of Microbiology, the University of
Hong Kong. Total RNA was extracted from the cell with
TRIzol° reagent (Invitrogen Life Technologies) according to
the manufacturer’s protocol. Eight (8) ug of total RNA was
separated by electrophoresis on a 1% agarose gel containing
3.7% formaldehyde. RNA was transferred to a positively
charged nylon membrane Roche Diagnostic Corporation) by
capillary blotting and fixed by UV cross-linking. cDNA
synthesized with the same RNA sample was used as tem-
plate for probe synthesis. Four pairs of primers amplifying
fragments from 1b (nt 18057-18222; SEQ ID N0O:2484), S
(nt 21920-22107; SEQ ID NO:2485), M (nt 26867-26996;
SEQ ID NO:2486) and N (nt 28658-28883; SEQ ID
NO:2487) gene were used in probe synthesis. DIG-labeling
of probes, hybridization and detection of bands were per-
formed with the digoxigenin system according to the manu-
facturer’s procedures (Roche Molecular Biochemcials). Sig-
nals were then analysed with chemiluminescence (FIG. 24).

[0294] Results and Discussion

[0295] A large-scale RT-PCR assay provides a rapid
means in monitoring and screening of SARS suspects. The
result can be used to complement clinical diagnostic evalu-
ation. In order to achieve a diagnostic purpose, the assay
should be reliable and its accuracy should be assured so as
to prevent occurrence of both false negative and false
positive results. However, accuracy of the test may be
influenced by several factors. A common technical problem
with PCR is a failure of amplification due to the presence of
PCR inhibitors (see FIG. 21).

[0296] These PCR inhibitors included heme compounds
found in blood, aqueous and vitreous humors, heparin,
EDTA, urine and polyamines (Fredricks et al., 1998,.J. Clin.
Micro. 36:2810-16). Currently, NPA or stool samples were
collected into transport medium to maintain the viability of
the viral particles. RT-PCR was inhibited when total RNA
extracted was used directly for first-strand cDNA synthesis
without any treatment (25 out of 27 samples) in preliminary
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experiment. However, after a simple ethanol precipitation
step, the amplification of DNA could be retained (FIG. 19).
Same result was obtained by either using SV or SV96 total
RNA Isolation System (data not shown). It demonstrated
that some components either in the medium or NPA/stool
samples would affect the downstream processes of the
diagnosis test.

[0297] In addition, current sample collection procedure
dilutes the virus titer in the samples, especially during early
stage of infection, in which the virus titer is low in nasal and
throat swab specimens (Drosten et al., 2003, New England
Journal of Medicine, on-line at http://content.nejm.org/cgi/
reprint/NEJM0a030747v2). It was suggested that the sensi-
tivity of PCR tests for SARS depended on the quality of the
specimen and the time of testing during the course of the
illness. In order to increase sensitivity of the test, total RNA
isolated from clinical samples was concentrated prior to Ist
strand cDNA synthesis.

[0298] In order to avoid false negative PCR results due to
failure in the process of RNA isolation and 1st strand cDNA
synthesis, total RNA was extracted from clinical samples in
parallel with PK-15 mammalian cells. FIG. 23 showed the
RT-PCR screening result on 48 clinical samples, including
both NPA and stool samples. Diagnostic PCR was per-
formed in parallel with p-actin PCR. All samples were
positive in p-actin PCR. The result indicated that RNA and
cDNA could be extracted and synthesized successfully from
the samples in a single-step protocol as disclosed herein.
With this internal control, total RNA isolation and cDNA
synthesis from the samples were ensured, which eliminated
false negative that resulted from failure in either one of the
above processes. Moreover, 96-well assay format currently
developed can be adopted into a high-throughput screening
protocol, with which we are able to obtain diagnostic result
of more than 90 clinical samples in 3 hours with 1 clinical
personnel, while the current existing protocol, in which
samples are proceeded in individual tubes, can only handle
about 30-50 samples a day per technician.

[0299] Real-time quantitative PCR assay is more sensitive
than conventional agarose gel-electrophoresis-associated
PCR assay (Poon et al., J. Clin. Virol. 28:233-8) and
therefore employed for SARS-CoV diagnosis purpose. Posi-
tive signals were detected in 38 of 136 randomly selected
clinical samples in both N-gene and 1b-gene specific PCR.
Among these 38 positives, 3 were stool samples (2.2%) and
35 were NPA samples (25.7%). Detection rate of the assay
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employing N-gene specific RT-PCR at different time points
was shown in Table 2.

TABLE 2

Date of onset No. of sample No. of positive Detection rate (%)

1-2 15 2 133
34 17 4 235
5-6 15 4 26.7
7-8 13 5 385
9-10 9 4 444
Negative control 19 All negative —

[0300] Affirmative of these 38 positive cases was con-
firmed by melting curve analysis of PCR products. Specific
melting temperature of N gene and 1b gene PCR products
(85.5° C. and 80.5° C., respectively) indicated that the target
framgments were amplified in the reaction. Specificity of the
assay was also validated with non-SARS patients samples,
including patients suffering from adenovirus (n=>5), repira-
tory syncytial virus (n=5), human metapneumovirus (n=5),
influenza A virus (n=5) and influenza B virus (n=5). The
result shows that all of these samples were negative in the
assay (Fig. ?7). These results indicate that the N-gene
specific RT-PCR assay is specific for SARS-CoV diagnosis.

[0301] Furthermore, we also demonstrated that the N-gene
specific PCR was more sensitive than that of PCR ampli-
fying 1b RNA polymerase gene. Amplification conditions
for both PCR assays were optimized (see FIG. 22) first with
the plasmid construct containing 1:1 ratio of 1b- and N-gene
fragment (see FIG. 20). Dynamic range of N-gene specific
PCR was obtained (Fig. 7?) and it was found to be with
lower Ct values than that of 1b-specific PCR. This revealed
that N-gene specific PCR could achive higher amplification
efficiency than 1b-gene specific PCR when using same copy
number of template. PCR with cDNA from clinical samples
or virus infected Vero cells were then performed. FIG, 22A
shows the Ct and half-maximal values of the fluorescent
signal of N gene and 1b gene specific PCR generated from
NPA, tracheal dispersion and lung biopsy from patient A.
The results indicated that fluorescent signals given in N gene
specific PCR are higher (26.0% in average, ranged from
6.3-60%) than that of 1b specific PCR in all positive
samples. Furthermore, Ct values of N gene specific PCR are
lower (0.1-4.6 cycles) than that of 1b specific PCR among
most of the SARS-CoV positive samples (Table 3).

TABLE 3

SN N b ¢t SN N b %t SN N Db 1t SN N b
56851 271 27.8 0.6 34862 319 332 13 67429 353 356 0.3 68796 324 345 2.1
55751 276 2777 01 45971 43.6 482 4.6 67438 284 27.5 -0.9 68798 288 284 -04
62200 419 432 13 45972 436 465 2.0 68116 300 335 35 68800 346 383 3.
55531 410 431 21 45973 421 432 11 68118 367 377 10 6801 319 328 0.
55963 417 423 0.6 69145 272 277 05 68134 324 332 0.8 70562 402 433 3.1
65733 436 449 13 5638 328 338 1.0 68184 306 324 18 70589 355 382 2
34862 335 337 02 55527 373 394 21 68185 275 301 2.6 70591 360 382 22
20814 386 408 22 56851 239 261 22 68187 403 415 12 70059 414 431
33935 353 365 12 69073 243 261 13 68788 355 37.6 2.1

34861 314 317 03 67423 287 294 0.7 68791 348 353 0.5

ACt = 1.49 = 0.47,
95% confidence intervals = 0.74 to 2.23 (F-test)
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[0302] Statistic analysis indicates that Ct of N-gene PCR
assay Is significantly lower than that of ab-gene assay (95%
confidence interval=0.74 to 2.23, F-test). Stronger fluores-
cence signals and lower Ct values of N gene specific PCR
provide a more sensitive diagnostic result and much target
for the assay.

[0303] Using cDNA from SARS-CoV infected Vero cells,
amplification curves shown in FIG. 21B show the differ-
ences between N gene and 1b gene specific PCR. Ct of the
N gene and 1b gene specific PCR was 35.3 and 378,
respectively. This phenomenon had two main causes: (1)
Expression level of N gene was higher than that of 1b gene;
and; (2) Copy number of N gene was much larger than that
of 1b gene because each transcript preceded a copy of N
gene, in SARS-CoV infected cells. Northern blot analysis
supported this hypothesis (FIG. 24). When N-gene specific
PCR product was used as a probe, at least five transcripts
from the virus were hybridized and gave positive signals
(FIG. 24). This result agreed with the findings in which five
subgenomic mRNAs were detected by Northern hybridiza-
tion of RNA from SARS-CoV infected cells using a probe
derived from the 3' untranslated region (Rota et al., 2003,
Science 300:1394-99). On the other hand, when 1b PCR
product was used as a probe, only 2 transcripts with high
molecular size were hybridized, demonstrating that the copy
number of N gene was much higher than that of 1b gene,
during transcription and gene expression in the host cells.
The Northern hybridization result strongly supports the
conclusion that PCR amplifying regions in N gene of the
SARS-CoV are more sensitive than other regions as a target
for diagnostic screening. It is possible that amplification of
more than one genome region may increase the specificity of
the test (Yam W. C., et al, 2003, J. Clin. Microbiol.
41:4521-24).

[0304] Inconclusion, we have developed a new generation
of RT-PCR diagnosis test which is more sensitive than
conventional diagnostic test for the detection of the coro-
navirus associated with SARS. The assay provides a high
throughput, highly sensitive screening platform, which
enables us to scale up to test hundreds of thousands of
suspected SARS cases each day in a single working line.
Incorporation of PK-15 cell as an internal control in the
assay and use of N gene as a diagnosis locus in addition to
1b gene can enhance the sensitivity and accuracy of the test.
We are adapting the protocol to 96-well real-time quantita-
tive PCR and sequencing format to shorten the time required
for the test and to obtain information on genotypic variation
of the virus.

[0305] Clinical Results

[0306] Clinical Findings:

[0307] All 50 patients with SARS were ethnic Chinese.
They represented 5 different epidemiologically linked clus-
ters as well as additional sporadic cases fitting the case
definition. They were hospitalized at a mean of 5 days after
the onset of symptoms. The median age was 42 years (range
of 23 to 74) and the female to male ratio was 1.3. Fourteen
(28%) were health care workers and five (10%) had a history
of visit to a hospital experiencing a major outbreak of SARS.
Thirteen (26%) patients had household contacts and 12
(24%) others had social contacts with patients with SARS.
Four (8%) had a history of recent travel to mainland China.

[0308] The major complaints from most patients were
fever (90%) and shortness of breath. Cough and myalgia

Aug. 18,2005

were present in more than half the patients (Table 4). Upper
respiratory tract symptoms such as rhinorrhea (24%) and
sore throat (20%) were present in a minority of patients.
Diarrhea (10%) and anorexia (10%) were also reported. At
initial examination, auscultatory findings, such as crepita-
tions and decreased air entry, were present in only 38% of
patients. Dry cough was reported by 62% of patients. All
patients had radiological evidence of consolidation, at the
time of admission, involving 1 zone (in 36), 2 zones (13) and
3 zones (1).

TABLE 4

Clinical symptoms Number (percentage)

Fever 50 (100%)
Chill or rigors 37 (74%)
Cough 31 (62%)
Myalgia 27 (54%)
Malaise 25 (50%)
Running nose 12 (24%)
Sore throat 10 (20%)
Shortness of breath 10 (20%)
Anorexia 10 (20%)
Diarrhea 5 (10%)
Headache 10 (20%)
Dizziness 6 (12%)

* Truncal maculopapular rash was noted in 1 patient.

[0309] In spite of the high fever, most patients (98%) had
no evidence of a leukocytosis. Lymphopenia (68%), leu-
copenia (26%), thrombocytopenia (40%) and anemia (18%)
were present in peripheral blood examination (Table 5).
Parenchymal liver enzyme, alanine aminotransferase (ALT)
and muscle enzyme, creatinine kinase (CPK) were elevated
in 34% and 26% respectively.

TABLE 5
Laboratory Percentage
parameter Mean (range)  of 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 109/L
Significant 34 (68%)
lymphopenia
(<10 x 10%L)
Platelet count 174 (88-351) 150400 x 1091
Thrombocytopenia 20 (40%)
Alanine amino- 63 (11-350) 6-53 U/L
transaminase (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 creat- 13 (26%)
inine kinase

[0310] Routine microbiological investigations for known
viruses and bacteria by culture, antigen detection, and PCR
were negative in most cases. Blood culture was positive for
Escherichia coli in a 74-year-old male patient, who was
admitted to intensive care unit, and was attributed to hospital
acquired urinary tract infection. Klebsiella pneumoniae and
Hemophilus influenzae were isolated from the sputum speci-
mens of 2 other patients on admission.
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[0311] Oral levofloxacin 500 mg q24h was given in 9
patients and intravenous (1.2 g g8h)/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 azithromy-
cin 500 mg q24h, and oral amantadine 100 mg bid were
given for empirical coverage of typical and atypical pneu-
monia.

[0312] Nineteen patients progressed to severe disease with
oxygen desaturation and were required intensive care and
ventilatory support. The mean number of days of deterio-
ration from the onset of symptoms was 8.3 days. Intravenous
ribavirin 8 mg/kg q8h and steroid was given in 49 patients
at a mean day of 6.7 after onset of symptoms.

[0313] The risk factors associated with severe complicated
disease requiring intensive care and ventilatory support were
older age, lymphopenia, impaired ALT, and delayed initia-
tion of ribavirin and steroid (Table 6). All the complicated
cases were treated with ribavirin and steroid after admission
to the intensive care unit whereas all the uncomplicated
cases were started on ribavirin and steroid in the general
ward. As expected, 31 uncomplicated cases recovered or
improved whereas 8 complicated cases deteriorated with one
death at the time of writing. All 50 patients were monitored
for a mean of 12 days at the time of writing.

TABLE 6

Complicated Uncomplicated
case case

(n=19) (n=31) P value
Mean (SD) age (range) 495127 39.0+10.7 P<001
Male/Female ratio 8/11 14/17 N.S.
Underlying illness 57 1% P <0.05
Mode of contact
Travel to China 1 3 N.S.
Health care worker 5 9 N.S.
Hospital visit 1 4 N.S.
Household contact 8 S P <0.05
Social contact 4 10 N.S.
Mean (SD) duration of 5220 47+25 NS
symptoms to admission
(Gays)
Mean (SD) admission 388 +09 387+08 NS
temperature (° C.)
Mean (SD) initial total 51+24 52+18 NS
peripheral WBC count
(x10°L)
Mean (SD) initial lympho- 0.66 0.3 085+03 P<005
cyte count (x10°/L)
Presence of thrombo- 8 12 N.S.
cytopenia
(<150 x 10%L)
Impaired liver function 11 6 P <0.01
test
CXR changes (number of 1.4 12 N.S.
zone affected)
Mean (SD) day of deteri- 83 +2.6  Not applicable

oration from the onset
of symptoms §

Mean (SD) day of initia-
tion of Ribavirin &
steroid from the onset
of symptoms

Initiation of ribavirin 12 0
& steroid after deteri-

oration

P <005

P < 0.001
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TABLE 6-continued

Complicated Uncomplicated

case case
(n=19) (n =31) P value
Response to ribavirin 11 28 P < 0.05
& steroid Outcome
Improved or recovered 10 31 P <0.01
Not improving | 8 0 P<0.01

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

T2 patients had diabetic mellitus, 1 had hypertrophic ostructive cardiomy-
opathy, 1 had chronic active hepatitis B, and 1 had brain wmour;

*1 patient had essential hypertension;

§ desaturation requiring intensive care support;

|1 died.

[0314] Two virus isolates, subsequently identified as a
member of Coronaviridae (see below), were isolated from
two patients. One was from an open lung biopsy tissue of a
53-year-old Hong Kong Chinese resident and the other from
a nasopharyngeal aspirate of a 42 year-old female with good
previous health. The 53-year old male had a history of
10-hour household contact with a Chinese visitor who came
from Guangzhou and later died from SARS. Two days after
this exposure, he presented with fever, malaise, myalgia, and
headache. Crepitations were present over the right lower
zone and there was a corresponding alevolar shadow on the
chest radiograph. Hematological investigation revealed lym-
phopenia of 0.7x10%1 with normal total white cell and
platelet counts. Both ALT (41 U/L) and CPK (405 U/L) were
impaired. Despite a combination of oral azithromycin,
amantadine, and intravenous ceftriaxone, there was increas-
ing bilateral pulmonary infiltrates and progressive oxygen
desaturation. Therefore, an open lung biopsy was performed
9 days after admission. Histopathological examination
showed a mild interstitial inflammation with scattered alveo-
lar pneumocytes showing cytomegaly, granular amphophilic
cytoplasm and enlarged nuclei with prominent nucleoli. No
cells showed inclusions typical of herpesvirus or adenovirus
infection. The patient required ventilation and intensive care
after the operative procedure. Empirical intravenous ribavi-
rin and hydrocortisone were given. He succumbed 20 days
after admission. In retrospect, coronavirus-like RNA was
detected in his nasopharyngeal aspirate, lung biopsy and
post-mortem lung. He had a significant rise in titer of
antibodies against his own hSARS isolate from 1/200 to
1/1600.

[0315] The second patient from whom a hSARS virus was
isolated, was a 42-year-old female with good past health.
She had a history of travel to Guangzhou in mainland China
for 2 days. She presented with fever and diarrhea 5 days after
her return to Hong Kong. Physical examination showed
crepitation over the right lower zone which had a corre-
sponding alveolar shadow on the chest radiograph. Investi-
gation revealed leucopenia (2.7x10°/L), lymphopenia (0.6x
10°/L), and thrombocytopenia (104x10°/L). Despite the
empirical antimicrobial coverage with amoxicillin-clavulan-
ate, clarithromycin, and oseltamivir, she deteriorated 5 days
after admission and required mechanical ventilation and
intensive care for 5 days. She gradually improved without
receiving treatment with ribavirin or steroid. Her nasopha-
ryngeal aspirate was positive for the virus in the RT-PCR
and she was seroconverted from antibody titre <1/50 to
1/1600 against the hSARS isolate.
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[0316] Virological Findings:

[0317] Viruses were isolated on FRhk-4 cells from the
lung biopsy and nasopharyngeal aspirate respectively, of
two patients described above. The initial cytopathic effect
appeared between 2 and 4 days after inoculation, but on
subsequent passage, cytopathic effect appeared in 24 hours.
Both virus isolates did not react with the routine panel of
reagents used to identify virus isolates including those for
influenza A, B parainfluenza types 1,2,3, adenovirus and
respiratory syncytial virus (DAKO, Glostrup, Denmark).
They also failed to react in RT-PCR assays for influenza A
and HMPV 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 morphology
appeared comparable to members of Coronaviridae (FIG.
5a). Thin section electron microscopy of infected cells
revealed virus particles of 55-90 nm diameter within the
smooth-walled vesicles in the cytoplasm (FIG. 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.

[0318] 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).

[0319] The RT-PCR products generated in a random
primer RT-PCR assay were analyzed and unique bands
found in the virus infected specimen was cloned and
sequenced. Of 30 clones examined, a clone containing 646
base pairs (SEQ ID NO:1) of unknown origin was identified.
Sequence analysis of this DNA fragment suggested this
sequence had a weak homology to viruses of the family of
Coronaviridae (data not shown). Deducted amino acid
sequence (215 amino acids: SEQ ID NO:2) from this
unknown sequence, however, had the highest homology
(57%) to the RNA polymerase of bovine coronavirus and
murine hepatitis virus, confirming that this virus belongs to
the family of Coronaviridae. Phylogenetic analysis of the
protein sequences showed that this virus, though most
closely related to the group II coronaviruses, was a distinct
virus (FIGS. 5¢ and 5b).

[0320] 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

Aug. 18,2005

products. None of 40 nasophararyngeal and fecal specimens
from patients with unrelated diseases were reactive in the
RT-PCR assay.

[0321] To determine the dynamic range of real-time quan-
titative PCR, serial dilutions of plasmid DNA containing the
target sequence were made and subjected to the real-time
quantitative PCR assay. As shown in FIG. 7A, the assay was
able to detect as little as 10 copies of the target sequence. By
contrast, no signal was observed in the water control (FIG.
7A). Positive signals were observed in 23 out of 29 sero-
logically confirmed SARS patients. In all of these positive
cases, a unique PCR product (T _=82° C.) corresponds 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.

[0322] To further validate the specificity of this assay, NPA
samples from healthy individuals (n=11) and patients suf-
fered from adenovirus (nll), 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%.

[0323] Epidemiological data suggest that droplet transmis-
sion is one of the major route of transmission of this virus.
The detection of live virus and the detection of high copies
of viral sequence from NPA samples in the current study
clearly support that cough and sneeze droplets from SARS
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 (Mclntosh 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.

[0324] Currently, apart form this hSARS virus, there are
two known serogroups of human coronaviruses (229E and
0C43) (Hruskova J. et al, 1990, Antibodies to human
coronaviruses 229E and OC43 in the population of C. R.,
Acta Virol. 34:346-52). The primer set used in the present
assay does not have homology to the strain 229E. Due to the
lack of available corresponding OC43 sequence in the
Genebank, it is not known whether these primers would
cross-react with this strain. However, sequence analyses of
available sequences in other regions of OC43 polymerase
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gene indicate that the novel human virus associated with
SARS is genetically distinct from OC43. Furthermore, the
primers used in this study do not have homology to any of
sequences from known coronaviruses. Thus, it is very
unlikely that these primers would cross-react with the strain
0C43.

[0325] 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.

[0326]

Immunofluorescent Antibody Detection:

[0327] Thirty-five of the 50 most recent serum samples
from patients with SARS had evidence of antibodies to the
hSARS (see FIG. 3). Of 27 patients from whom paired acute
and convalescent sera were available, all were seroconverted
or had >4 fold increase in antibody titer to the virus. Five
other pairs of sera from additional SARS patients from
clusters outside this study group were also tested to provide
a wider sampling of SARS patients in the community and all
of them were seroconverted. None of 80 sera from patients
with respiratory or other diseases as well as none of 200
normal blood donors had detectable antibody.

[0328] When ecither seropositivity to HP-CV in a single
serum or viral RNA detection in the NPA or stool are
considered evidence of infection with the hSARS, 45 of the
50 patients had evidence of infection. Of the 5 patients
without any virological evidence of Coronaviridae viral
infection, only one of these patients had their sera tested >14
days after onset of clinical disease.

[0329] Discussion

[0330] The outbreak of SARS is unusual in a number of
aspects, in particular, in the appearance of clusters of
patients with pneumonia in health care workers and family
contacts. In this series of patients with SARS, investigations
for conventional pathogens of atypical pneumonia proved
negative. However, a virus that belongs to the family Coro-
naviridae was isolated from the lung biopsy and nasopha-
ryngeal aspirate obtained from two SARS patients, respec-
tively. Phylogenetically, the virus was not closely related to
any known human or animal coronavirus or torovirus. The
present analysis is based on a 646 bp fragment (SEQ ID
NO:1) of the polymerase gene, 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 PM
Fields Virology, 4th Edition, Lippincott Williams & Wilkins,
Philadelphia, 1187-1203). The biological, genetic and clini-
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cal data, taken together, indicate that the new virus is not one
of the two known human coronaviruses.

[0331] The majority (90%) of patients with clinically
defined SARS had either serological or RT-PCR evidence of
infection by this virus. In contrast, neither antibody nor viral
RNA was detectable in healthy controls. All 27 patients from
whom acute and convalescent sera were available demon-
strated rising antibody titers to hSARS virus, strengthening
the contention that a recent infection with this virus is a
necessary factor in the evolution of SARS. In addition, all
five pairs of acute and convalescent sera tested from patients
from other hospitals in Hong Kong also showed serocon-
version to the virus. The five patients who has not shown
serological or virological evidence of hSARS virus infec-
tion, need to have later convalescent sera tested to define if
they are also seroconverted. However, the concordance of
the hSARS virus with the clinical definition of SARS
appears remarkable, given that clinical case definitions are
never perfect.

[0332] No evidence of HMPV infection, either by RT-PCR
or rising antibody titer against HMPV, was detected in any
of these patients. No other pathogen was consistently
detected in our group of patients with SARS. It is therefore
highly likely that that this hRSARS virus is either the cause of
SARS or a necessary pre-requisite for disease progression.
Whether or not other microbial or other co-factors play a
role in progression of the disease remains to be investigated.

[0333] The family Coronaviridae includes the genus Coro-
navirus and Torovirus. They are enveloped RNA viruses
which cause disease in humans and animals. The previously
known human coronaviruses, types 229E and OC43 are the
major causes of the common cold (Holmes K V. Coronavi-
ruses. Eds Knipe D M, Howley P M Fields Virology, 4th
Edition, Lippincott Williams & Wilkins, Philadelphia, pp.
1187-1203). But, while they can occasionally cause pneu-
monia in older adults, neonates or immunocompromised
patient (El-Sahly H M, Atmar R L, Glezen W P, Greenberg
S B. Spectrum of clinical illness in hospitalizied patients
with “common cold” virus infections. Clin Infect Dis. 2000;
31: 96-100; and Foltz E J, Elkordy M A. Coronavirus
pneumonia following autologous bone marrow transplanta-
tion for breast cancer. Chest 1999; 115: 901-905), Coronavi-
ruses have been reported to be an important cause of
pneumonia in military recruits, accounting for up to 30% of
cases in some studies (Wenzel R P, Hendley J O, Davies J
A, Gwaltney J M, 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 (eg. Porcine Transmissible
Gastroenteritis Virus, Murine Hepatitis Virus, Avian Infec-
tious Bronchititis Virus) cause respiratory, gastrointestinal,
neurological or hepatic disease in their respective hosts
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(Mclntosh K. Coronaviruses: a comparative review. Current
Top Microbiol Immunol. 1974; 63; 85-112).

[0334] We describe for the first time the clinical presen-
tation and complications of SARS. Less than 25% of
patients with coronaviral pneumonia had upper respiratory
tract symptoms. As expected in atypical pneumonia, both
respiratory symptoms and positive auscultatory findings
were very disproportional to the chest radiographic findings.
Gastrointestinal symptoms were present in 10%. It is rel-
evant that the virus RNA is detected in faeces of some
patients and that coronaviruses have been associated with
diarrhoea in animals and humans (Caul E O, Egglestone S
[. Further studies on human enteric coronaviruses Arch Virol.
1977; 54: 107-17). The high incidence of deranged liver
function test, leucopenia, significant lymphopenia, thromb-
ocytopenia and subsequent evolution into adult respiratory
distress syndrome suggests a severe systemic inflammatory
damage induced by this hSARS virus. Thus immuno-modu-
lation by steroid may be important to complement the
antiviral therapy by ribavirin. In this regard, it is pertinent
that severe human disease associated with the avian influ-
enza subtype H5SN1, another virus that recently crossed from
animals to humans, has also been postulated to have an
immuno-pathological component (Cheung CY, Poon LL 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 signifi-
cantly more lymphopenic and have parameters of organ
dysfunction beyond the respiratory tract (Table 4) (Yuen K
Y, Chan PK'S, Peiris J S M, et al. Clinical features and rapid
viral diagnosis of human disease associated with avian
influenza A H3N1 virus. Lancer 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 respiratory
failure. Severe complicated cases are strongly associated
with both underlying disease and delayed use of ribavirin
and steroid therapy. Following our clinical experience in the
initial cases, this combination therapy was started very early
in subsequent cases which were largely uncomplicated cases
at the time of admission. The overall mortality at the time of
writing is only 2% with this treatment regimen. There were
still 8 out of 19 complicated cases who had not shown
significant response. It is not possible to a detail analysis of
the therapeutic response to this combination regimen due to
the heterogeneous dosing and time of initiation of therapy.

[0335] 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.

[0336] The clinical description reported here pertains
largely to the more severe cases admitted to hospital. We
presently have no data on the full clinical spectrum of the
emerging Coronaviridae infection in the community or in an
out-patient-setting. The availability of diagnostic tests as
described here will help address these questions. In addition,
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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.

[0337] The epidemiological data at present appears to
indicate that the virus is spread by droplets or by direct and
indirect contact although airborne spread cannot be ruled out
in some instances. The finding of infectious virus in the
respiratory tract supports this contention. Preliminary evi-
dence also suggests that the virus may be shed in the feces.
However, it is important to note that detection of viral RNA
does not prove that the virus is viable or transmissible. If
viable virus is detectable in the feces, this would be a
potentially additional route of transmission that needs to be
considered. It is relevant to note that a number of animal
coronaviruses are spread via the fecal-oral route (Mclntosh
K. Coronaviruses: a comparative review. Current Top
Microbiol Immunol. 1974; 63: 85-112).

7. Deposit

[0338] A sample of isolated hSARS virus was deposited
with China Center for Type Culture Collection (CCTCC) at
Wuhan University, Wuhan 430072 in China on Apr. 2, 2003
in accordance with the Budapest Treaty on the Deposit of
Microorganisms, and accorded accession No. CCTCC-
V200303, which is incorporated herein by reference in its
entirety.

8. Market Potential

[0339] The hSARS virus can now be grown on a large
scale, which allows the development of various diagnostic
tests as described hereinabove as well as the development of
vaccines and antiviral agents that are effective in preventing,
ameliorating or treating SARS. Given the severity of the
disease and its rapid global spread, it is highly likely that
significant demands for diagnostic tests, therapies and vac-
cines to battle against the disease, will arise on a global
scale. In addition, this virus contains genetic information
which is extremely important and valuable for clinical and
scientific research applications.

9. Equivalents

[0340] 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.

[0341] AIll publications, patents and patent applications
mentioned in this specification are herein incorporated by
reference into the specification to the same extent as if each
individual publication, patent or patent application was
specifically and individually indicated to be incorporated
herein by reference.

[0342] Citation or discussion of a reference herein shall
not be construed as an admission that such is prior art to the
present invention.
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SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in

electronic form from the USPTO web site (http://seqdata.uspto.gov/sequence.html?DocID=20050181357).

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 a nucleic acid sequence of SEQ ID NO:2471, or a
complement thereof.

2. An isolated nucleic acid molecule consisting essentially
of a nucleic acid sequence of SEQ ID NO:2473, or a
complement thereof.

3. An isolated nucleic acid molecule which hybridizes
under stringent conditions to a nucleic acid molecule having
the nucleotide sequence of claim 1 or 2, or a complement
thereof.

4. The nucleic acid molecule of claim 1 or 2 wherein the
molecule is RNA.

5. The nucleic acid molecule of claim 1 or 2 wherein the
molecule is DNA.

6. An isolated nucleic acid molecule which hybridizes
under stringent conditions to the nucleic acid molecule of
claim 1 or 2, or a complement thereof, wherein the nucleic
acid molecule encodes an amino acid sequence which has a
biological activity exhibited by a polypeptide encoded by
the nucleotide sequence of SEQ ID NO:2471 or 2473.

7. An isolated polypeptide encoded by the nucleic acid
molecule of claim 1 or 2.

8. An antibody or an antigen-binding fragment thereof
which immunospecifically binds to the N-gene protein of a
hSARS virus.

9. An antibody or an antigen-binding fragment thereof
which immunospecifically binds to the S-gene protein of a
hSARS virus.

10. The antibody of claim 8, 9, or an antigen-binding
fragment thereof which neutralizes the hSARS virus.

11. An antibody which immunospecifically binds to the
polypeptide of claim 7, or an antigen-binding fragment of
said antibody.

12. A method for detecting the presence of a N-gene of the
hSARS virus in a biological sample, said method compris-
ing:

(a) contacting the sample with a compound that selec-
tively binds to said N-gene; and

(b) detecting whether the compound binds to said N-gene

in the sample.

13. The method of claim 12, wherein the compound that
binds to said N-gene is a nucleic acid molecule comprising
a nucleotide sequence having at least 5, 10, 15, 20, 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,
1,000, 1,050, 1,100, 1,150 or 1,200 contiguous nucleotides
of the nucleotide sequence of SEQ ID NO:2471, or a
complement thereof.

14. The method of claim 12, wherein the compound that
binds to said N-gene is a nucleic acid molecule comprising
a nucleotide sequence of SEQ ID NO:2475, 2476, 2480
and/or 2481.

15. Amethod for detecting the presence of a S-gene of the
hSARS virus in a biological sample, said method compris-
ing:

(a) contacting the sample with a compound that selec-
tively binds to said S-gene; and

(b) detecting whether the compound binds to said S-gene

in the sample.

16. The method of claim 15, wherein the compound that
binds to said S-gene is a nucleic acid molecule comprising
a nucleotide sequence having at least 5, 10, 15, 20, 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,
1,000, 1,050, 1,100, 1,150, 1,200, 2,000, or 3,000 contigu-
ous nucleotides of the nucleotide sequence of SEQ ID
NO:2473, or a complement thereof.

17. The method of claim 15, wherein the compound that
binds to said S-gene is a nucleic acid molecule comprising
a nucleotide sequence of SEQ ID NO:2477 and/or 2478.

18. Amethod for detecting the presence of the polypeptide
of claim 7 in a sample, said method comprising:

(a) contacting the sample with a compound that selec-
tively binds to said polypeptide; and

(b) detecting whether the compound binds to said
polypeptide in the sample.
19. The method of claim 18, wherein the compound that
binds to the polypeptide is an antibody.
20. A method for identifying a subject infected with the
hSARS virus, said method comprising:

(2) 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 real-time PCR assay using a
set of primers derived from a nucleotide sequence of
the N-gene of the hSARS.

21. The method of claim 20, wherein the set of primers
have nucleotide sequences of SEQ ID NOS:2475 and 2476,
respectively.

22. The method of claim 20, wherein the set of primers
have nucleotide sequences of SEQ ID NOS:2480 and 2481,
respectively.

23. A method for identifying a subject infected with the
hSARS virus, said method comprising:
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(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 real-time PCR assay using a
set of primers derived from a nucleotide sequence of
the S-gene of the hSARS.

24. The method of claim 23, wherein the set of primers
have nucleotide sequences of SEQ ID NOS:2477 and 2478,
respectively.

25. A kit comprising in one or more containers one or
more isolated nucleic acid molecules comprising a nucle-
otide sequence of SEQ ID NO:2475 and/or SEQ ID
NO:2476.
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26. A kit comprising in one or more containers one or
more isolated nucleic acid molecules comprising a nucle-
otide sequence of SEQ ID NO:2480 and/or SEQ ID
NO:2481.

27. A kit comprising in one or more containers one or
more isolated nucleic acid molecules comprising a nucle-
otide sequence of SEQ ID NO:2477 and/or SEQ ID
NO:2478.

28. A kit comprising in one or more containers one or
more antibodies of claim 8 or 9.

29. A kit comprising in one or more containers one or
more antibodies of claim 11.



