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7) ABSTRACT

The present invention relates to an isolated novel virus caus-
ing Severe Acute Respiratory Syndrome (SARS) in humans
(“hSARS virus”). The hSARS virus is identified to be mor-
phologically and phylogenetically similar to known member
of Coronaviridae. The present invention provides the com-
plete genomic sequence of the hSARS virus. Furthermore,
the invention provides the nucleic acids and peptides encoded
by and/or derived from the hSARS virus and their use in
diagnostic methods and therapeutic methods, including vac-
cines. In addition, the invention provides chimeric or recom-
binant viruses encoded by said nucleotide sequences and
antibodies immunospecific to the polypeptides encoded by
the nucleotide sequences.
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a cag gac gct gta gct tca aaa atc tta gga ttg cct acg cag act gtt 49
Gln Asp Ala Val Ala Ser Lys Ile Leu Gly Leu Pro Thr Gln Thr Val
1 5 10 15
gat tca tca cag ggt tct gaa tat gac tat gtc ata ttc aca caa act 97
Asp Ser Ser Gln Gly Ser Glu Tyr Asp Tyr Val Ile Phe Thr Gln Thr
20 25 30 .
act gaa aca gca cac tct tgt aat gtc aac cgc ttc aat gtg gct atc 145
Thr Glu Thr Ala His Ser Cys Asn Val Asn Arg Phe Asn Val Ala Ile
35 40 45
aca agg gca aaa att ggc att ttg tgc ata atg tct gat aga gat ctt 193
Thr Arg Ala Lys Ile Gly Ile Leu Cys Ile Met Ser Asp Arg Asp Leu
50 55 60
tat gac aaa ctg caa ttt aca.agt cta gaa ata cca cgt cgc aat gtg 241
Tyr Asp Lys Leu Gln Phe Thr Ser Leu Glu Ile Pro Arg Arg Asn Val
65 70 75 80
gct aca tta caa gca gaa aat gta act gga ctt ttt aag gac tgt agt 289
Ala Thr Leu Gln Ala Glu Asn Val Thr Gly Leu Phe Lys Asp Cys Ser
85 90 95
aag atc att act ggt ctt cat cct aca cag gca 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 cte cag 577
Gly Cys His Ala Thr Arg Asp Ala Val Gly Thr Asn Leu Pro Leu Gln
180 185 : 190
cta gga ttt tct aca ggt gtt aac tta gta gct gta ccg act ggt tat 625
Leu Gly Phe Ser Thr Gly Val Asn Leu Val Ala Val Pro Thr Gly Tyr
195 200 205
gtt gac act gaa aat aac cta 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 cge gta gag tgt ttt gat 49
Lys Cys Ser Arg Ile Ile Pro Ala Arg Ala Arg Val Glu Cys Phe Asp
1 5 10 15

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

aat gca ttg cca gaa aca act gct gac att gta 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

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

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

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

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

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

tat gac aat aag cta aaa gca cac aag gag aag tca gct caa tgc ttc 433
Tyr Asp Asn Lys Leu Lys Ala His Lys Glu Lys Ser Ala Gln Cys Phe
130 133 ‘ 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 gect gtt tit atc teca cct tat aat tca cag aac gect 577
Ala Trp Arg Lys Ala Val Phe Ile Ser Pro Tyr Asn Ser Gln Asn Ala
180 185 180

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 agec gtt gat ata 913
Thr Gly Leu His Pro Thr Gln Ala Pro Thr His Leu Ser Val Asp Ile
290 295 e300

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

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

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

att cgt cac gtt cgt gcg tgg att gge 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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c aga acc atg cct aac atg ctt agg ata atg gcc tet ctt gtt ctt get 49
Arg Thr Met Pro Asn Met Leu Arg Ile Met Ala Ser Leu Val Leu Ala
1 5 10 15

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

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

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

gta aat gca ctt ctt tca act gat ggt aat aag ata gct gac aag tat 289
Val Asn Ala Leu Leu Ser Thr Asp Gly Asn Lys Ile Ala Asp Lys 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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gttaatcagt
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cgatctcttg
tgcatgcecta
aacgagtaac
catcagcata
ttggtgtcaa
tgctagtgeg
tcaaaaatgg
agccctatgt
ttgagctggt
tactcgtgcec
acggtaataa
gtgacgagct
gcagtggtgce
tcgacaacaa
cacgcegcegygg
gaggtgtcta
ataagagcta
tcaaagggga
cacgtgttga
ttgcatctee
gcgatgaagt
ctgaaaattt
tgaaaatgcc
attatcacaa
ttggaggctyg
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tgaatgagga
attttcattt
cctttattga
gcggtaacta
agagatcagt
caatttttgc
ctgtcaccat
atacttcaga
tacaacagac
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tcgaaatgtyg
gtgaagtctt
agctgcaact
cacatgacac
tcgagacgcce
atggcctcat
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ttggagaaga
ttgatgaacg
gtaccgaagt
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gaagcctgtce
ggaagaaact
ttaccatgat
accttacatg
caaaaaggct
tgagtatata
gactgctcett
taaggaagag
agagacaaga
acgtaagtat
cttttatact
gcecgettgte
gcgetgtatg
tactacatat
aacagtttct
aggtgttgaa
cgagtttcat
gcgggaggtt
gcttgtggat
tgatgttaca
tagtgatgac
tcttggtagg
tggtttaact
acttcaacag
ccgtgetggt
tggcgagcett
atctgcaaaqg
aacgggtgta
tgtttecatt
ttettttgtt
atgtgcgaat
ggagaccctc
agtgactgat
taaactcgat
ggataatgct
tgcgagtttt
tcaaatgaca
cttgaatggc
tgctaaatta
gttcaaacca
aaattcattt
aagtcaacaa
agagtgtgac
aggtgttaaa
cacaagcatt
tgccactcat
caaaccattc
acgtgtgttt

ctgaaacatg
aaggagagtg
ctttctggac
ggtgaggaca
cttgcaccat
tgcgtgcaga
caggttgtca
gagccaccaa
gatgtgaagc
aagtttctta
tctcagaaca
gtaggtgatg
ggtggcacta
accacgtacc
aagaaatgca
attctaggaa
aaattaatgc
aaaggaatta
agtaaagagc
acaatgccaa
cgttctctta
aatggatacc
ttggctggcet
tttcttaage
cttgacggtg
aagactataa
atgtctatqga
aaaattaaac
acactacgta
tacatgtctg
tcaattaaat
cttgaagtca
gatgctgcta
ggtgatgtca
cgagttctta
gaagctgtga
ccatgtgtgt
atgatgtctg
gagtacactg
tatcgtattg
gttttctaca
ggagttactt
tactatacag
gataatttca
ggcttcacaa
gatgtagtgg
ctgcataagc
aacacttggt
gaagttctgg
cccacctcectg
gtgaaaacta
gtaacacaag
accattaaga
ggtattgctg
ttaggacaag
aacaattata

FIG. 10 Con’t

gtggtggtgt
atgattacat
ataatcttgc
tccagcettct
tgttgtcage
cggttcgtac
tggattatct
acacagaaga
czaaaattaa
ccaataagtt
tgcttagagg
ttatcactag
ctgagatgct
ctggacaagg
aatctgcatt
ctgtatcctg
ctatatgcat
aaattcaaga
ctgtagcttc
ttggttatgt
aagctcetge
tcacttegte
Cttacagaga
gtggtgacaa
aggttcttte
aagtgttcac
catatggaca
ctcatgtaaa
gtgaagcttt
ctttaaacca
gggctgataa
aattcaatgc
acttttgtgc
gagaaactat
atgtggtgtg
tgtatatqggg
gtggtegtga
caccacctgce
gtaactatca
acggagctca
aggaaacatc
acacagagat
agcagcctat
aactcacatg
agccagcettc
ctattgacta
caattgtttg
gtttacgttg
cagtagaaga
aagaagtagt
ccgaagttgt
agttaggtca
aacctaatga
caattaatag
cagcaattac
tgccttatgt
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agcaggtgca
taagctaaat
taagaagtgt
taaggcagca
aggcatattt
acaggtttat
tgataacctg
ttccaaaact
ggcctgcatt
actcttgttt
tgaagatatg
tggtgatatc
ctcaagagct
atgtgctggt
ttatgtacta
gaatttgaga
ggatgttaga
gggecatcgtt
tattattacg
gacacatggt
cgtagtgtca
atcaaagaca
ttggtcctat
aattgtgtac
acttgacaaa
aactgtggac
gcagtttggt
tcatgagggt
cgagtactac
cacaaagaaa
caattgttat
accagcactt
actcatactc
gacccatctt
taaacattgt
tactctatct
tgctacacaa
tgagtataaa
gtgtggtcat
ccttacaaag
ttacactaca
tgaaccaaaa
agaccttgta
ttctaacaca
acgagagcta
tagacactat
gcacattaac
tctttggagt
cacacaagga
ggaaaatcct
aggcaatgtc
tgaggatctt
gctttcacta
tgttecttgg
aacatcaaat
gtttacatta
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ttgttccaat
acaactattg
aattatgtga
ttaagtattt
aattttggtg
gttactacta
gactcccttg
ctagacttga
aaattctttt
agtcatttca
cccgtttcectg
agctatgttc
aatcgtgcca
gtctatgcaa
gacacatttt
cagtttaaaa
gtgaaaaatg
catccgetcet
ctgcctatta
tctgettetg
cttgtatcaa
gacacctttt
gctcacagceyg
gctgcccgac
aaactttcac
acctataata
gcaaggcata
aaagactaca
aacaacatac
actaaaatct
gccacattat
ttgtcaatcc
gtcactcgtg
gcatggttta
gctatcatta
gcaatcaatg
tgctacacac
gctgctgagt
actaatttgc
cttatggatg
gtaacaactt
atttgectat
ggagttttct
caacctgtygg
ttggtgactt
catgttgttg
ccagcettaca
ttcaccaatg
gtgecettttt
ttctttaaca
gaggaggctg
gagacactgt
tatttcagtg
aaggctctaa
tcaatcactt

gttgaagggt

tgtgtacttt
ctaaaaatag
agtcacccaa
gcttaggttce
ctcettetta
tggatttctg
attcttatcce
caattttagg
atttattagg
tcagcaattc
caatggttag
atatcatgga
cacgcgttga
atggaggccg
gcactggtag
gaccaatcaa
gcgcgcttcea
ccecattttgt
atgtcatagt
tgtactacag
acgttggaga
cagcaacttt
agttagcaaa
aaggtgttgt
atcactctga
aggttgaaaa
tcaatgcecca
tgtctttate
cttttacact
cactcaaggg
tgtgcgttct
atgatggtta
acatcatttc
gccagegtygg
caagagagat
gtgacttcett
cttccaaact
gtacaatttt
tagagggtte
gttccatcat
ttgatgctga
ctaccagtgg
gtggtgttga
gtgctttaga
gtgctgecta
ctgctaatge
getttctgee
atgtttcatt
ggataacagce
actatcttag
ctttgtgtac
tgccacttac
gagccttaga
atgactttag
ctgctgttcet
gcatggtaca
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tactaaaagt
tgttaagagt
attttctaaa
tctaatctygt
ttgtaatggc
tgaaggttct
agctcttgaa
tctggceeget
tctttcaget
ttggctcatg
gatgtacatc
tggttgcacc
gtgtacaact
tggcttcetge
tacattcatt
cecctactgac
cctctacttt
caatttagac
ttttgatggce
tcagctgatg
tagtactgaa
tagtgttceccet
gggtgtagct
tgataccgat
cttagaagtg
catgacgccee
agtagcaaaa
tgaacagctyg
aacttgtgcet
tggtaagatt
tgctgcattyg
cacaaatgaa
tactgatgat
tggttcatac
tggtttcata
gcattttcta
cattgagtat
taaggatgct
tatttcttat
acagtttcct
gtactgtaga
tagatgggtt
tgcgatgaat
tgtgtctgcet
ctactttatg
acttttgttt
gggagtctac
cttggctcac
aatctatgta
gaaaagagtc
ctttttgctce
acagtataac
tactaccage
caactcaggt
gcagagtggt
agtaacctgt

accaattcta
gttgctazat
ttgttcacaa
gtaactgctg
gttagagaat
tttcecttgea
accattcagg
gagtgggttt
ataatgcagg
tggtttatca
ttctttgett
tcttcgactt
attgttaatg
aagactcaca
agtgatgaag
cagtcatcgt
gacaaggctg
aatttgagag
aagtccaaat
tgccaaccta
gtttccagtta
atggaaaaac
ttagatggtg
gttgacacaa
acaggtgaca
agagatcttg
agtcacaatg
cgtaaacaasa
acaactagac
gttagtactt
gtttgttata
atcattggtt
tgttttgcaa
aaaaatgaca
gtgcectgget
cctegtgttt
agtgattttg
atgggcaaac
agtgagctte
aacacttacc
catggtacat
cttaataatg
ctcatagcta
tcagtagtgg
aaattcagac
ttgatgtett
tcagtetttt
cttcaatggt
ttectgtattt
atgtttaatg
aacaaggaaa
aggtatcttg
tatcgtgaag
gctgatgttc
tttaggaaaa
ggaactacaa

FIG. 10 Con’t

gaattagagc
tatgtttgga
tcgctatgtyg
cttttggtat
tgtatcttaa
gcatttgttt
tgacgatttc
tggcatatat
tgttctttgg
ttagtattgt
ctttctacta
gcatgatgtg
gcatgaagag
attggaattg
ttgctcgtga
atattgttga
gtcaaaagac
ctaacaacac
gcgacgagtc
ttctgttget
agatgtttga
ttaaggcact
tcetttetac
aggatgttat
gttgtaacaa
gcgcatgtat
tttcactcat
ttcgtactge
aggttgtcaa
gttttaaact
tcgttatgcec
acaaagccat
ataaacatgc
aaagctgccc
taccgggtac
ttagtgctgt
ctacctctgce
ctgtgccata
gtccagacac
tggagggttc
gcgaaaggtc
agcattacag
acatctttac
ctggtggtat
gtgtttttgg
tcactatact
acttgtactt
ttgccatgtt
ctctgaagcea
gagttacatt
tgtacctaaa
ctctatataa
cagcttgcetg
tctaccaacc
tggcattccc
ctcttaatgg
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ttcactacct
tgceggceatt
gctattgttg
actcttatct
ttcgtctaac
aagtggatta
atcgtacaag
gttgttcaca
ctattttgcet
acaaatggca
catatggaag
ctataagcgce
atctttctat
tctcaattgt
tttgtcactce
tagtgttget
ctatgagaga
taaaggttca
tgcttctaag
tgaccaagct
tgcttatgte
tgttgctaca
attcgtgtca
tgaatgtctc
tttcatgcecte
tgactgtaat
ctggaatgta
tgccaagaag
tgtcataact
tatgcttaag
agtacataca
tcaggatggt
tggttttgac
tgtagtagct
tgtgctgaga
tggcaacatt
ttgcgttctt
ttgttatgac
tcgttatgtg
tgttagagta
agaagtaggt
agctctatca
tcctcttgtyg
tattgccata
tgagtacaac
ctgtctggta
gacattctat
ttctectatt
ctgccattgg
tagraccttce
attgcgtagc
caagtacaag
ccacttagca
accacagaca
gtcaggcaaa
attgtggttg
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gatgacacag
aactatgaag
gttcaacttc
acttctaacc
tcagttctag
aatcatacca
gattatgatt
gctggtactg
gctgcaggta
atcaatggtg
gtggcaatga
ctttectgete
cagaatqggta
ccatttgatg
gttaagggca
caaagtacac
cttggtatta
ttgtgcttgt
cctgctaget
ggttataggc
acagctcgcea
acacttgttt
ttagttattt
agagctatag
ttacagtgta
cttttctgtt
tctacacaag
gatgctttca
gctactgtac
cttcaacaac
aatgatatte
tetgttttge
gataaccqgtg
gcttatgecea
gttctcaaaa
gccatgcaac
gcaagatctg
atgcttagga
tgtgttccac
gattatggta
tgggaaatcc
atggacaatt
gctgttaaac
gctggtacca
aagggaggta
ttcccectaaga
gttacagaca
aacctaaata
aatgctacag
cctgetaaag
aagatgttgt
atggaccaag
catccaaatc
tgtgctaatg
tggaaaggtt
gcatcaacgt

tatactgtcce
atctgctcat
gtgttattgg
ctaagacacc
catgctacaa
ttaaaggttc
gcgtgtettt
acttagaagg
cagacacaac
ataggtggtt
agtacaacta
aaacaggaat
tgaatggtcg
ttgttagaca
ctcatcattg
agtggtcact
tggcaattgc
ttctgttacc
gggtgatgcg
ttaaggattg
ctgtttatga
acaaagtcta
ctgtaacctc
tgtttgtgtg
tcatgcttgt
tactcaaccg
aatttaggta
agcttaacat
agtctaaaat
ttagagtaga
ttcttgcaaa
tatccatgea
ctactcttea
ctgcccagga
agttaaagaa
gcaagttgga
aggacaagag
agcttgataa
tcaacatcat
cctacaagaa
agcaagttgt
caccaaattt
tacagaataa
cacaaacagc
ggtttgtgct
gtgatggtac
caccaaaagg
gaggtatggt
aagtacctgc
catataagga
gtacacacac
agtcctttgg
ctaaaggatt
acccagtggg
atggctgtag
ttttaaacgg
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aagacatgtc
tcgcaaatcee
ccattctatg
caagtataaa
tggttcacca
tttcecttaat
ctgctatatg
taaattctat
cataacatta
tcttaataga
tgaacctttg
tgccgtetta
tactatcctt
atgctctggt
gatgctttta
gtttttettt
tgcatgtgcet
ttctcttgea
tatcatgaca
tgttatgtat
tgatgctgcet
ctatggtaat
taactattct
tgttgagtat
ttattgtttc
ttacttcagg
tatgaactcc
taagttgttg
gtctgacgta
gtcatcttct
agacacaact
gggtgctgta
ggctattget
ggcctatgag
atctttgaat
aaagatggca
ggcaaaagta
tgatgcactt
accattgact
cacttgtgat
tgatgcggat
ggcttggcct
tgaactgagt
ttgtactgat
ggcattacta
aggtacaatt
gcctaaagtg
gctgggcagt
caattcaact
ttacctagca
tggtacagga
tggtgcttca
ctgtgacttyg
ttttacactt
ttgtgaccaa
gtttgcggtg

atttgcacag
aaccatagct
caaaattgtc
tttgtcecgta
tctggtgttt
ggatcatgtg
catcatatgg
ggtccatttg
aatgttttgg
ttcaccacta
acacaagatc
gatatgtgtg
ggtagcacta
gttaccttcc
actttcttga
gtttacgaga
atgctgcttg
acagttgctt
tggcttgaat
gcttcagett
agacgtgttt
gctttagatc
ggtgtcgtta
tacccattgt
ttaggctatt
cttactcttg
caggggcttt
ggtattggag
aagtgcacat
aaattgtggg
gaagctttcg
gacattaata
tcagaattta
cagygctgtag
gtggctaaat
gatcaggcta
actagtgcta
aacaacatta
acagcagcca
ggtaacacct
agcaagattg
cttattgtta
ccagtagcac
gacaatgcac
tcagaccacc
tacacagaac
aaatacttgt
ttagctgcta
gtgctttect
agtggaggac
caggcaatta
tgttgtctgt
aaaggtaagt
agaaacacag
ctcegegaac
taagtgcage

FIG. 10 Con’t

cagaagacat
ttettgttea
tgcttaggcet
tccaacctgg
atcagtgtgce
gtagtgttgg
agcttccaac
ttgacagaca
catggctgta
ctttgaatga
atgttgacat
ctgctttgaa
ttttagaaga
aaggtaagtt
catcactatt
atgctttett
ttaagcataa
actttaatat
tggctgacac
tagttttget
ggacactgat
aagctattte
cgactatcat
tatttattac
gttgctgcetg
gtgtttatga
tgcctectaa
gtaaaccatg
ctgtggtact
cacaatgtgt
agaagatggt
ggttgtgcga
gttctttacc
ctaatggtga
ctgagtttga
tgacccaaat
tgcaaacaat
tcaacaatgc
aactcatggt
ttacatatgc
ttcaacttag
cagctctaag
tacgacagat
ttgcctacta
aagatctcaa
tggaaccacc
acttcatcaa
cagtacgtct
tctgtgettt
aaccaatcac
ctgtaacacc

.attgtagatg

acgtccaaat
tctgtaccgt
ccttgatgcea
ccgtettaca
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gcttaatcct
ggctggcaat
taaagttgat
tcaaacattt
catgagacct
ttttaacatt
aggagtacac
aactgcacag
tgctgetgtt
ctttaacctt
attgggacct
agagctgctg
tgagtttaca
caagaaaatt
gattcttgtt
gccatttact
gcacgcattce
ggtctacatg
tagcttgtct
tattctcatg
gaatgtcatt
catgtgggce
gtttttaget
tggcaacacc
ctactttggce
ctacttggtce
gagtagtatt
tatcaaggtt
gctcteggtt
acaactccac
ttectettttyg
ggaaatgctc
atcatatgcc
ttctgaagtc
ccgtgatgcet
gtacaaacag
gctcttcact
gcgtgatggt
tgttgtcect
atctgcactce
tgaaattaac
agccaactca
gtcctgtgceg
taacaattcg
atgggctaga
ttgtaggttt
aggcttaaac
tcaggctgga
tgcagtagac
caactgtgtg
agaagctaac
ccacattgac
acctaccact
ctgcggaatg
gtctgecggat
ccgtgeggcea
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caggcactag
gttttgcaaa
atttattaga
agactattta
ttagagtaga
tggctgattt
aaatactcgt
acttcgtaga
aatcattatt
tactgacatt
aagtagcacc
tceteacttt
cacttattaa
accgttattt
ataggtgtat
caagttttgg
ctggatacca
cgcgtctcag
ctggcaattt
atgttgettt
tgtctaaagg
aggatggcaa
gtgatatcag
atggtggctyg
tcccatttaa
aagatgcact
ttaagtatgc
gtactatgac
gagctactgt
ctgtttacag
gagccatgcc
cttgctgtaa
gtgagatggt
atgctacaac
taaatgcact
aacacaggct
agttttacgc
tgtgctataa
cagttcttta
accttactaa
atgattacgt
tcgatgatat
ttgatgctta
atttacaata
ccgtaatgcet
tgtacacacc
cttcacttcg
accatgtcat
ccccecaggttyg
gcaagtcaca
tatacaaaaa
gtgattggac
ttttcgeage
ccactgtacg
ctagaccacc
aagtacagat

tactgatgtc
gttcctaaaa
ctcttacttt
taacttggtt
tggtgacatg
agtctatgcet
cacatacaat
gaatcctgac
aaagactgta
agataatcag
aggctgegga
gactagggca
gtgggatttg
taaatattgg
ccttcattgt
accactagta
ttttcgtgag
tttcaaggaa
attgctagat
tcaaactgtc
tttctttaag
cgctgctate
acaactccta
tattaatgcece
taaatggggt
tttcgegtat
cattagtgca
aaatagacag
ggtaattgga
tgatgtagaa
taacatgctt
cttatcacac
catgtgtggce
tgcttatgcet
tctttcaact
ctatgagtgt
ttacctgegt
cagtaactat
ttatcaaaat
aggacctcac
gtacctgcct
tgtcaaaaca
cccacttaca
cattagaaag
aactaatgat
acatacagtc
ttgcggtgcece
ttcaacatca
tgatgtcact
taagcctccece
cacatgtgta
taatgctggce
agaaacgctc
cgaagtactc
attgaacaga
tggagagtac
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gtctacaggg
actaattgct
gtagttaaga
aaagattgtc
gtaccacata
ctacgtcatt
tgctgtgatg
atcttacgceg
caattctgceg
gatcttaatg
gttectattg
ttggctgctyg
ctgaaatatg
gaccagacat
gcaaacttta
agaaaaatat
ttaggagtcg
cttttagtgt
aaacgcacta
aaacccggta
gaaggaagtt
agtgattatg
ttcgtagttg
aaccaagtaa
aaggctagac
actaagcgta
aagaatagag
tttcatcaga
acaagcaagt
actccacacc
aggataatgg
cgtttctaca
ggctcactat
aatagtgtct
gatggtaata
ctctatagaa
aaacatttcet
gcggctcaag
aatgtgttca
gaattttget
tacccagatc
gatggtacac
aaacatccta
ttacatgatg
aacacctcac
ttgcaggctg
tgtattagga
cacaaattag
gatgtgacac
attagttttc
ggcagtgaca
gattacatac
aaagccactg
tctgacagag
aactatgtct
acctttgaaa

cttttgatat
gtcgcttcca
ggcatactat
cagcggttgce
tatcacgtca
ttgatgaggg
atgattattt
tatatgctaa
atgctatgeg
ggaactggta
tggattcata
agtcccatat
attttacgga
accatcccaa
atgtgttatt
ttgtagatgg
tacataatca
atgctgctga
catgcttttc
attttaataa
ctgttgaact
actattatcg
aagttgttga
tcgttaacaa
tttattatga
atgtcatccc
ctcgcacegt
aattattgaa
tttacggtgg
ttatgggttg
cctcetettgt
ggttagctaa
atgttaaacc
ttaacatttg
agatagctga
atagggatgt
ccatgatgat
gtttagtagc
tgtctgaggce
cacagcatac
catcaagaat
ttatgattga
atcaggagta
agcttactgg
ggtactggga
taggtgcttg
gaccattcct
tgttgtctgt
aactgtatct
cattatgtgc
atgtcactga
ttgccaacac
aggaaacatt
aattgcatct
ttactggtta
aaggtgacta

FIG. 10 Con’t

ttacaacgaa
ggagaaggat
gtctaactac
tgtccatgac
gcgtctaact
taattgtgat
caataagaag
cttaggtgag
tgatgcaggc
cgatttceggt
ttactcattg
ggatgctgat
agagagactt
ttgtattaac
ttctactgtyg
tgttectttt
ggatgtaaac
tccagctatg
agtagctgca
agacttttat
aaaacacttc
ttataatctg
taaatacttt
tctggataaa
ctcaatgagt
tactataact
agctggtgte
gtcaatagcce
ctggcataat
ggattatcca
tcttgectege
cgagtgtgcg
aggtggaaca
tcaagctgtt
caagtatgtc
tgatcatgaa
tctttctgat
tagcattaag
aaaatgttgg
aatgctagtt
attaggcgca
aaggttcgtg
tgctgatgte
ccacatgttg
acctgagttt
tgtattgtgc
atgttgcaag
taatccctat
aggaggtatg
taatggtcag
cttcaatgcg
ttgtactgag
taagctgtca
ttcatgggag
ccgtgtaact
tggtgatgcet
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aaaagtgctg
gaggaaggca
caacatgaag
tttttcaagt
aaatacacaa
acattaaaag
gattggtatg
cgtgtacgee
attgtaggceg
gatttecgtac
ctgatgecca
ctcgcaaaac
tgtctcttcg
tgtttggatg
tttccaccta
gttgtttcaa
ttacatagct
catgcagcett
ctaacaaaca
gactttgctg
ttetttgectce
ccaacaatgt
gattgttacg
tcagctggtt
tatgaggatc
caaatgaatc
tctatctgta
gccactagag
atgttaaaaa
aaatgtgaca
aaacataaca
caagtattaa
tcatccggtyg
acagccaatg
cgcaatctac
ttcgtggatg
gatgccgttg
aactttaagg
actgagactg
aaacaaggag
ggctgttttg
tcactggcta
tttcacttgt
gacatgtatt
tatgaggcta
aattcacaga
tgctgctatg
gtttgcaatg
agctattatt
gtttttggtt
atagcaacat
agactcaagc
tatggtattg
gttggaaaac
aaaaatagta
gttgtgtaca
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gaggtactac
taatgccact
tgtacccaac
tcggcatgca
ccatcggact
cagctgttga
gaatcatacc
tagaacagta
tctttgatga
gtgcaaaaca
tgactaaagg
taggtccaga
tgagtgettt
tcaaaatgtt
aaataggcgt
tctcacctta
ctgttgattc
cagcacactc
ttttgtgeat
taccacgtcg
gtagtaagat
taaaattcaa
accgtagact
atatgtttat
tagagggctg
tttctacagg
cagaattcac
cactcatgta
gtgatacact
agcttacatc
acaaacgtgce
tgggttttga
gtaaccttca
gttgtgatgce
attggtctgt
aagtacaaca
acattggaaa
acgatgctca
Cctacacatca
gttacccagce
taccaggctg
tcgataaaag
cttgtgagtc
ctacgtgtat
accgacagta
acaaacaatt
atgtggctta
tttccatcat
aaaataagac
aaccagtgcce
taatctggga
tgactgacat
atggtagagt
cagaaggttc
gagtcacatt
gcattattca

gacatacaag
tagtgcacct
actcaacatc
aaagtactct
tgctctctat
tgccetatgt
tgcgegtgeg
tgttttetge
aatctctatg
ctacgtctat
cacactagaa
catgttcctt
agtttatgac
ctacaaaggt
tgtaagagaa
taattcacag
atcacagggt
ttgtaatgtc
aatgtctgat
caatgtggcet
cattactggt
gactgaagga
catctctatg
cacccgcgaa
tcatgcaact
tgttaactta
cagagttaat
taaaggcttg
gaaaggattg
aatgaagtac
aacttgcettt
ctatgtctat
gagtaaccat
tatcatgact
tgaataccct
catggttgtg
tccaaaggcet
gccatgtagt
cgataaattc
caatgcaatt
tgatggtygt
tgcatttact
tcatggcaaa
tacacgatgc
cttggatgca
tgatacttat
taatgttgtt
taataatgct
aacacttcct
agagattaag
ctacaaaaga
tgccaagaaa
ggaaggacag
agtcaaaggt
aattggagaa
acagttgcct
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ttgaatgttg
actctagtgc
tcagatgagt
acactccaag
tacccatctg
gaaaaggcat
cgcgtagagt
actgtaaatg
gctactaatt
attggcgatc
ccagaatatt
ggaacttgtc
aataagctaa
gttattacac
tttcttacac
aacgctgtag
tctgaatatg
aaccgcttca
agagatcttt
acattacaag
cttcatccta
ttatgtgttg
atgggtttca
gaagctattc
agagatgctg
gtagctgtac
gcaaaacctc
ccctggaatg
tcagacagag
tttgtcaaga
tctacttcat
aacccattta
gaccaacatt
agatgtttag
attataggag
aagtctgcat
atcaagtgtg
gacaaagctt
actgatggtg
gtgtgtaggt
agtttgtatg
aatttaaagc
caagtagtgt
aatttaggtg
tataatatga
aacctgtgga
aataaaggac
gtttacacaa
gttaatgttyg
atactcaata
gaagccccag
cctactgaga
gtagaccttt
ctaacacctt
tcagtaaaaa
gaaacctact

gtgattactt
cacaagagca
tttctagcaa
gaccacctgg
ctcgcatagt
taaaatattt
gttttgataa
cattgccaga
atgacttgag
ctgctcaatt
ttaattcagt
gcegttgtee
aagcacacaa
atgatgtttc
gcaatcctgce
cttcaaaaat
actatgtcat
atgtggctat
atgacaaact
cagaaaatqgt
cacaggcacc
acataccagg
aaatgaatta
gtcacgtteg
tgggtactaa
cgactggtta
caccaggtga
tagtgcgtat
tcgtgttegt
ttggacctga
cagatactta
tgattgatgt
gccaggtaca
cagtccatga
atgaactgag
tgcttgetga
tgcctcecaggce
acaaaataga
tttgtttgtt
ttgacacaag
tgaataagca
aattgccttt
cggatattga
gtgctgtttg
tgatttetge
atacatttac
actttgatgg
aggtagatgg
catttgagcet
atttgggtat
cacatgtate
gtgcttgtte
ttagaaacgce
caaagggacc
cacagtttaa
ttactcagag

FI1G. 10 Con’t

tgtgttgaca
ctatgtgaga
tgttgcaaat
tactggtaag
gtatacggca
gcccatagat
attcaaagtg
aacaactgct
tgttgtcaat
accagecccece
gtgcagactt
tgctgaaatt
ggataagtca
atctgcaatc
ttggagaaaa
cttaggattg
attcacacaa
cacaagggca
gcaatttaca
aactggactt
tacacacctc
cataccaaag
ccaagtcaat
tgcgtggatt
cctacctcte
tgttgacact
ccagtttaaa
taagatagta
cctttgggceg
aagaacgtgt
tgcectgetgg
tcagcagtgg
tggaaatgca
gtgctttgtt
ggttaattct
taagtttcca
tgaagtagaa
ggaactcttc
ttggaattgt
agtcttgtca
tgcattccac
cttttactat
ttatgttcca
cagacaccat
tggatttagc
caggttacag
acacgcegge
tattgatgtg
ttgggctaag
tgatatcgcet
tacaataggt
ttcacttact
ccgtaatggt
agcacaagct
ctactttaag
cagagactta
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tctcacactg
attactggct
tatcaaaagg
agtcattttg
tgctctcatg
aaatgtagta
aattcaacac
gacattgtag
gctagacttce
cgcacattgce
atgaaaacaa
gttgacactg
gctcaatgcet
aacagacctc
gctgttttta
cctacgcaga
actactgaaa
aaaattggca
agtctagaaa
tttaaggact
agcgttgata
gacatgacct
ggttacccta
ggctttgatg
cagctaggat
gaaaataaca
catcttatac
caaatgctca
catggctttg
tgtctgtgtg
aatcattctg
ggctttacgg
catgtggcta
aagcgceqttg
gcttgcagaa
gttcttcatg
tggaagttct
tattcttatg
aacgttgatc
aacttgaact
actccagcett
tctgatagtc
ctcaaatctg
gcaaatgagt
ctatggattt
agtttagaaa
gaagcacctg
gagatctttg
cgtaacatta
gctaatactg
gtctgcacaa
gtcttgtttyg
gttttaataa
agcgtcaatg
aaagtagacg
gaggatttta
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agcccagate
gatataagct
aacttggcgg
aattagagga
aaacaggttc
agataataaa
atgctgaaat
aactacaagc
aaagaatgct
aaggaataat
ctttagctgt
ttgcaccagg
cagatcttaa
tacatacgge
atgtgacaaa
agcaaaaact
ctgaccttta
atgcatcatc
aaattgatgg
agttgtcttc
ctgtaatgtc
gtaggcttat
actaaacgaa
accggtgeac
tgaggggggt
atttatttcet
gcaaccctgt
ttgtcegtgg
ttaacaattc
tctttgcetgt
ttaattgcac
gtaattttaa
ataagggcta
aacctatttt
ccttttcacc
taaagccaac
attgttctca
aaggaattta
ctaatattac
tctatgecatg
actcaacatt
tttgcttcete
tagcgccagg
tgggttgtgt
attataaata
atgtgccttt
cattaaatga
tagtactttc
ctgaccttat
tgttaactcc
atttcactga
cttttggggq
tatatcaaga
cagcttggeg
taggagctga
gtgctagtta

acaaatggaa
cgagggctat
tcttcattta
ttttatceet
atcaaaatgt
gtcacaagat
ttcattcatg
aagtcaagcg
tcttgaaaag
gatgaatgtc
accctacaac
tacagctgtg
tgacttcgtce
taataaatqgg
agagaatgac
agccctgggt
caagcttatg
atcggaagca
ctataccatg
ctattcactc
tcttaaggag
cattagagaa
catgtttatt
cacttttgat
ttactatcct
tccattttat
catacctttt
ttgggttttt
tactaatgtt
ttctaaacce
tttcgagtac
acacttacga
tcaacctata
taagttgcect
tgctcaagac
tacatttatg
aaatccactt
ccagacctct
aaacttgtgt
ggagagaaaa
tttttcaace
caatgtctat
acaaactggt
ccttgettgg
taggtatctt
ctccectgat
ttatggtttt
ttttgaactt
taagaaccag
ttcttcaaag
ttccgttcga
tgtaagtgta
tgttaactgc
catatattct
gcatgtcgac
ccatacagtt

FIG.
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actgactttce
gcettegaac
atgataggct
atggacagca
gtgtgttctg
ttgtcagtga
ctttggtgta
tggcaaccag
tgtgaccttc
gcaaagtata
atgagagtta
ctcagacaat
tcegacgeag
gaccttatta
tctaaagaag
ggttctatag
ggccatttet
tttttaattyg
catgctaact
tttgacatga
aatcaaatca
aacaacagag
ttcttattat
gatgttcaag
gatgaaattt
tctaatgtta
aaggatggta
ggttctacca
gttatacgag
atgggtacac
atatctgatg
gagtttgtgt
gatgtagttc
cttggtatta
atttggggca
ctcaagtatg
gctgaactca
aatttcaggg
ccttttggag
aaaatttcta
tttaagtget
gcagattctt
gttattgctg
aatactagga
agacatggca
ggcaaacctt
tacaccacta
ttaaatgcac
tgtgtcaatt
agatttcaac
gatcctaaaa
attacacctg
actgatgttt
actggaaaca
acttcttatg
tctttattac

tcgagctege
acatcgttta
tagccaageg
cagtgaaaaa
tgattgatct
tttcaaaagt
aggatggaca
gtgttgcgat
agaattatgg
ctcaactgtg
ttcactttgg
ggttgccaac
attectacttt
ttagcgatat
ggtttttcac
ctgtaaagat
catggtggac
gggctaacta
acattttctg
gcaaatttcc
atgatatgat
ttgtggtttc
ttcttactct
ctcectaatta
ttagatcaga
cagggtttca
tttattttge
tgaacaacaa
catgtaactt
agacacatac
cctttteget
ttaaaaataa
gtgatctacc
acattacaaa
cgtcagctgce
atgaaaatgg
aatgctctgt
ttgttcccte
aggtttttaa
attgtgttgce
atggcgttte
ttgtagtcaa
attataatta
acattgatgc
agcttaggcc
gcaccccace
ctggcattgg
cggccacggt
ttaattttaa
catttcaaca
catctgaaat
gaacaaatgc
ctacagcaat
atgtattcca
agtgcgacat
gtagtactag

10 Con’t

tatggatgaa
tggagatttc
ctcacaagat
ttacttcata
tttacttgat
ggtcaaggtt
tgttgaaacc
gcctaacttg
tgaaaatgct
tcaatactta
tgctggctcet
tggcacacta
aattggagac
gtatgaccct
ttatctgtgt
aacagagcat
agcttttgtt
tcttggcaag
gaggaacaca
tcttaaatta
ttattctctt
aagtgatatt
cactagtggt
cactcaacat
cactctttat
tactattaat
tgccacagag
gtcacagteg
tgaattgtgt
tatgatattc
tgatgtttca
agatgggttt
ttctggtttt
ttttagagcc
agcctatttt
tacaatcaca
taagagcttt
aggagatgtt
tgctactaaa
tgattactct
tgccactaag
gggagatgat
taaattgcca
tacttcaact
ctttgagaga
tgctcttaat
ctaccaacct
ttgtggacca
tggactcact
atttggccegt
attagacatt
ttcatctgaa
tcatgcagat
gactcaagca
tcetattgga
ccaaaaatct
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ttcatacagce
agtcatggac
tcaccactta
acagatgcgce
gactttgteg
acaattgact
ttctacccaa
tacaagetgc
gttataccaa
aatacactta
gataaaggag
cttgtcgatt
tgtgcazcag
aggacceaac
ggatttetaa
tcttggezatyg
acaaatgtaa
ccgaaggaac
aatcctatcc
agaggaactg
ctggaaaaag
cttgttaaca
agtgaccttg
acttcatcta
ttaactcagg
catacgtttg
aaatcazatg
gtgattetta
gacaaccctt
gataatgcat
gaaaagtcag
ctctatgttt
aacactttga
attcttacag
gttggctatt
gatgctgttg
gagattgaca
gtgagattcc
ttccettetg
gtgctctaca
ttgaatgatc
gtaagacaaa
gatgatttca
ggtaattata
gacatatcta
tgttattgge
tacagagttg
aaattatcca
ggtactggtg
gatgtttctg
tcaccttgct
gttgctgttce
caactcacac
ggctgtctta
gctggecattt
attgtggett
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atactatgtc
ctactaactt
ccgtagattg
aatatggtag
atcgcaacac
aatattttgg
ggtcttttat
agcaatatgg
tcaatggact
ctgctctagt
aaataccttt
ttctctatga
aagaatcact
atgctcaagc
gtgtgctaaa
ggttaattac
ctgctgaaat
gacaatcaaa
cagcececgcea
tcaccacagc
ttgtgtttaa
ttactacaga
acacagttta
acttcaaaaa
ctgtcgtcaa
aatcactcat
atgtttggcet
gttgcatgac
agtttgatga
cgaacttatg
aaaaattgac
agcctcactce
cgctaccaaa
gttcatttgc
tgcaggtaag
caacgcatgt
attactttat
accatataac
aaaactcaaa
agactatgtc
aattactaca
agacccaccg
aatggatcca
aagtgagtac
tagcgtactt
tgcgettega
ggtttacgtc
ggtctaaacg
gcagacaacyg
gtaataggtt
aacaggtttt
gcttgttttg
gcaatggctt
tttgctegta
cctcteceggg
gtgatcattc

tttaggtgcet
ttcaattagc
taatatgtac
cttttgcaca
acgtgaagtg
tggttttaat
tgaggacttg
cgaatgccta
tacagtgttg
tagtggtact
tgctatgcaa
gaaccaaaaa
tacaacaaca
attaaacaca
tgatatcctt
aggcagactt
cagggcttct
aagagttgac
tggtgttgtc
gccagcaatt
tggcacttct
caatacattt
tgatectetg
tcatacatca
cattcaaaaa
tgaccttcaa
cggcttcatt
tagttgttgc
ggatgactct
gatttgttta
aatgcttctce
cctttcggat
ataattgcgc
aatttactgc
gaggcgcaat
agaattatta
gatgccaact
agtgtcacag
gaagactacc
gttgtacatg
gacactggta
aatgtgcaaa
atttatgatg
gaacttatgt
ctttttettg
ttgtgtgcegt
tactcgegtyg
aactaactat
gtactattac
tcectattect
tgtacataat
tgcttgetgt
gtattgtagg
ccecgctcaat
ggacaattgt
gtggtcactt
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gatagttcaa
attactacag
atctgcggag
caactaaatc
ttcgctcaag
ttttcacaaa
ctctttaata
ggtgatatta
ccacctctge
gccactgctg
atggcatata
caaatcgcca
tcaactgcat
cttgttaaac
tcgegacttg
caaagccttc
gctaatcttg
ttttgtggaa
ttcctacatg
tgtcatgaag
tggtttatta
gtctcaggaa
caacctgagc
ccagatgttyg
gaaattgacc
gaattgggaa
gctggactaa
agttgcctca
gagccagttc
tgagattttt
ctgcaagtac
ggcttgttat
tcaataaaaqg
tgctatttgt
ttttgtacct
tgagatgttyg
actttgtttg
atacaattgt
aaattggtgg
gctatttcac
ttgaaaatgc
tacacacaat
agccgacgac
actcattcgt
ctttcgtggt
actgctgcaa
ttaaaaatct
tattattatt
cgttgaggag
agcctggatt
aaagcttgtt
tgtctacaga
cttgatgtgg
gtggtcattc
gaccagaccg
gcgaatggece

ttgcttactce
aagtaatgcc
attctactga
gtgcactctc
tcaaacaaat
tattacctga
aggtgacact
atgctagaga
tcactgatga
gatggacatt
ggttcaatgg
accaatttaa
tgggcaagct
aacttagctc
ataaagtcga
aaacctatgt
ctgctactaa
agggctacca
fcacgtatgt
gcaaagcata
cacagaggaa
attgtgatgt
Ltgactcatt
atcttggcga
gcctcaatga
aatatgagca
ttgccategt
agggtycatg
tcaagggtgt
tactcttgga
tgttcatgct
tggcgttgcea
atggcagcta
taccatctat
ctatgccettyg
gctttgttgg
ctggcacaca
cgttactgaa
ttattctgag
cgaagtttac
tacattcttc
cgacggctct
gactactagc
ttcggaagaa
attcttgcta
tattgttaac
gaactcttct
ctgtttggaa
cttaaacaac
atgttactac
ttcectetgge
attaattggg
cttagctact
aacccagaaa
ctcatggaaa
ggacactccc

FIG. 10 Con’t

taataacacc
tgtttctatg
atgtgctaat
aggtattgct
gtacaaaacc
ccctctaaag
cgctgatgcect
tcteatttgt
tatgattgct
tggtgctggce
cattggagtt
caaggcgatt
gcaagacgtt
taattttggt
ggcggaggta
aacacaacaa
aatgtctgag
ccttatgtcce
gccatcccag
cttccecctegt
cttecttttet
cgttattggce
caaagaagag
catttcaggce
ggtcgctaaa
atatattaaa
catggttaca
ctettgtggt
caaattacat
tcaattactg
acagcaacga
tttcttgctg
gcectttata
tcacatcttt
atatatttte
aagtgcaaat
cataactatg
ggtgacggca
gataggcact
taccagcttg
atctttaaca
tcaggagttg
gtgcctttgt
acaggtacgt
gtcacactag
gtgagtttag
gaaggagttc
ctttaacatt
tcctggaaca
aatttgccta
tcttgtggcece
tgactggcgg
tcgttgette
caaacattct
gtgaacttgt
tagggcgcetg
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attgctatac
gctaaaacct
ttgcttetee
gctgaacagg
ccaactttga
ccaactaaga
ggcttcatga
gcgcagaagt
gcctacactg
gctgctctte
acccaaaatg
agtcaaattc
gttaaccaga
gcaatttcaa
caaattgaca
ctaatcaggg
tgtgttcttg
ttcccacaag
gagaggaact
gaaggtgttt
ccacaaataa
atcattaaca
ctggacaagt
attaacgctt
aatttaaatg
tggcettggt
atcttgettt
tcttgctgea
tacacataaa
cacagccagt
taccgctaca
tttttcagag
agggcttcca
tgcttgtege
tacaatgcat
ccaagaaccc
actactgtat
tttcaacacc
caggtgttaa
agtctacaca
agcttgttaa
ctaatccagc
aagcacaaga
taatagttaa
ccatccttac
taaaaccaac
ctgatcttct
gcttatcatg
atggaaccta
ttctaatcgg
agtaacactt
gattgcgatt
cttcaggcetg
tctcaatgtg
cattggtgct
tgacattaag
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gacctgccaa
gcgtegeage
aactataaat
taagtgacaa
tatcattatg
agtgagacaa
acctatggag
ttgtatttac
tactaaaaga
ctgacaataa
gtactcgaca
aagaggaggt
ttttaatact
cttctatttg
ttggttttca
gaaacttcte
gegetgtgea
gtaatactta
ggcacactat
gtggtgcget
gagacgtact
tcaaaccaac
aaccagaatg
aataatactyg
cctcgaggcc
taccgaagag
agatggtact
aaagaaggca
ggcacccgca
ttgccaaaag
tcatcacgta
cctgctegaa
ttgaaccagce
actaagaaat
cagtacaacg
ggggaccaag
tttgctccaa
tcgggaacat
aaagacaacg
gagcctaaaa
aagaagcagc
cttcaaaatt
accacacaag
tactcttgtg
atctcacata
cattttcate
ctgcctatat
attttaatag

aagagatcac
gtgtaggcac
taaatacaga
cagatgtttce
aggactttca
ttatttaagc
ttagattatc
atcttgcgag
accttgccca
atttgcacta
tacctatcag
tcaacaagag
ttgcttcace
tgctttttag
ctcgaaatce
attgttttga
tctaataaac
tagcactget
ggttcaaaca
tatagctagg
tgttgtttta
gtagtgcccee
gaggacgcaa
cgtcttggtt
agggcgttcce
ctacccgacg
tctattacct
tcgtatgggt
atcctaataa
gcttctacge
gtcgcggtaa
tggctagegg
ttgagagcaa
ctgctgctga
tcactcaagce
acctaatcag
gtgcctctge
ggctgactta
tcatactgct
aggacaaaaa
ccactgtgac
ccatgagtgg
gcagatgggce
cagaatgaat
gcaatcttta
gaggccacgce
ggaagagcce
cttettagga
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tgtggctaca
tgattcaggt
ccacgceggt
atcttgttga
ggattgctat
ctctaactaa
cataaaacga
ctatatcact
tcaggaacat
acttgcacta
ctgcgtgcaa
ctctactcge
attaagagaa
cctttetget
aggatctaga
cttgtattte
ctcatgtgcet
tggctttgtyg
tgcacaccta
tgttggtacc
aataaacgaa
ccgcattaca
tggggcaagg
cacagctcte
aatcaacacc
agttcgtggt
aggaactggce
tgcaactgag
caatgctgcece
agagggaagece
ttcaagaaat
aggtggtgaa
agtttctggt
ggcatctaaa
atttgggaga
acaaggaact
attctttgga
tcatggagce
gaacaagcac
gaaaaagact
tcttettect
agcttctget
tatgtaaacg
tctcgtaact
atcaatgtgt
ggagtacgat
taatgtgtaa
gaatgacaaa

tcacgaacgc
tttgctgceat
agcaacgaca
cttccagatt
ttggaatctt
gaagaattat
acatgaaaat
atcaggagtg
acgagggcaa
gcacacactt
gatcagtttc
cactttttct
agacagaatg
atteccttgtt
agaaccttgt
tctatgeagt
tgaagatcct
ctctaggaaa
atgttactat
ttcatgaagg
caaattaaaa
tttggtggac
ccaaaacagc
actcagcatg
aatagtggtc
ggtgacggca
ccagaagctt
ggagccttga
accgtgctac
agaggcggca
tcaactcctg
actgcecteg
aaaggccaac
aagcctcgcece
cgtggtccag
gattacaaac
atgtcacgca
attaaattgg
attgacgcat
gatgaagctc
gcggctgaca
gattcaactc
ttttcgecaat
aaacagcaca
aacattaggg
cgagggtaca
aattaatttt
aaaaaaaaaa
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tttcttatta
acaaccgcta
atattgettt
acaatagcag
gacgttataa
tcggagttag
tattctctte
tgttagaggt
ttcaccattt
tgcttttgcet
accaaaactt
cattgttgct
aatgagctca
ttaataatgc
accaaagtct
tgcatatgca
tgtaaggtac
ggttttacct
caactgtcaa
tcaccaaact
tgtctgataa
ccacagattc
gccgaccceca
gcaaggagga
cagatgacca
aaatgaaaga
cacttcccta
atacacccaa
aacttcctca
gtcaagccte
gcagcagtag
cgctattget
aacaacaagq
aaaaacgtac
aacaaaccca
attggccgcea
ttggcatgga
atgacaaaga
acaaaacatt
agcctttgcece
tggatgattt
aggcataaac
tcegtttacg
agtaggttta
aggacttgaa
gtgaataatg
agtagtgcta
aa
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caaattagga
ccgtattgga
gctagtacag
agatattgat
taagttcaat
atgatgaaga
ctgacattga
acqgactgtac
caccctettg '
tgtgctgacg
ttcatcagac
gctctagtat
ctttaattga
ttattatatt
aaacgaacat
ctgtagtaca
aacactaggg
tttecatagat
gatccagetg
gctgcattta
tggaccccaa
aactgacaat
aggtttaccc
acttagattc
aattggctac
gctcagcccc
cggcgctaac
agaccacatt
aggaacaaca
ttctegcetcec
gggaaattct
gctagacaga
ccaaactgtc
tgccacaaaa
aggaaatttc
aattgcacaa
agtcacacct
tccacaattce
cccaccaaca
gcagagacaa
ctccagacaa
actcatgatg
atacatagtc
gttaacttta
agagccacca
ctagggagag
tceceecatgtg
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1 - ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGIT ~ 60
-I L GG F YL PRIEK S Q&P TSI S CR S5V
- Y * Vv F T Y P G K ANOQOQPIR S L VD UL F
- I R F L PTOQEI K©®PTNILDILTL* I C S
61 - CTCTAAACGAACTTTAARATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC - 120

-L * T N F K I C VAV ARULHA®*CT Y
- S KR TUL K SV * L S L GCMUPS A PT
- L N EL *NIL CST CIZ RS SAATCILUV HULR

121 - GCAGTATAARACAATAATAAATTTTACTGICGTTGACAAGAAACGAGTAACTCGTCCCTCT - 180
-AV * T 71 I NUF TV V DKI K RV TR P S
- QY K Q * ** I L L,. & L T RNUE * L V P L
- S I NN NKF Y CUR* Q ETS NS S L F

181 - TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTIC - 240
- ADCULU®RT FR?PCCSU RS S A Y L G F
- L oTAY GUF VRVAVDHOQHT* V S
- c R L L TV S S VL QS I I S I P R F R

241 - GTCCGGGTGTGACCGAAAGGTARGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAARCA - 300
-V RV * P K GKMESILVIL GV NEIKT
- § GG CDURIKV RWRALU FPULWVVS5S TR K H
- P G VT ER*DGE?PCSWCQRENT

301 - CACGTCCAACTCAGTITTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG ~ 360
- v gl SL P VL QVRDVL VR G F G
- T SN SV CL S F RL ETTC* CV A S G
- R P T Q F ACUP S G * RRASAWTILRG

3€1 - GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT - 420
-b S5 VvV EEAL S EAREHTLIKNGTC G
- T L W KR P Y RRHV NTS KMATILVV
- L ¢ R GPTIGGT * TP Q K W H L W S

421 - CTAGTAGAGCTGGARAAAGGCGTACTGCCCCAGCTTGARCAGCCCTATGTGTTCATTARA - 480
-L VELE K GV L P QL E QP Y V F I K
- * * S WK KAYCUPSLNUSPMZ< CS L N
- S R AG KU RURTTAPHA*TALTCV H * T

481 - CGTTCTGATGCCTTAAGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGAAATG ~ 540
-R S DAL S TNUHGHKVV ELV A E M
- vi.wM©P* AP I TAT RS SUL S WL Q KW
- F » C L KH QS RPQGUR * A G CURNG

541 - GACGGCATTCAGTACGGTCGTAGCGGTATAACACTGGGAGTACTCGTGCCACATGTGGGC - 600
-bG6G I QYGRS GGITUL GV L V P HV G
- TA F S T VV AV * HWEY S CHMUWA
- R B §$ VRS *RYNTG S TURATC G R

601 - GARACCCCAATTGCATACCGCAATGTTCTTCTTCGTAAGAACGGTAATAAGGGAGCCGST - 660
-E T P I A Y RNV L L R KUNGNI K G A G
- K P QL HKTAMUPFPFFVRTUV I RE PV
- NP NCTIPQCSS S * ER * * G S R W

661 - GGTCATAGCTATGGCATCGATCTRAAGTCTITATGACTTAGGTGACGAGCTTGGCACTGAT - 720
-G H S Y GG I DUL K S Y DUL GDEUL G T D
- vI AMASTI *S L MT®*V TS L AULTI
- s * L WH R S§ K Vv L *» L R * R AR W H * 8§

721 - CCCATTGAAGATTATGAACAAAACTGGAACACTAAGCATGGCAGTGGTGCACTCCGTGRA - 730
-P I E DY E Q N WDNTZ KH G S G A L R E
- P L XK I MNI KT GTIL S MAUV V HE S VN
- # * R L. * T K L EH * A W Q W C T P * T

781 - CTCACTCGTGAGCTCRATGGAGGIGCAGTCACTCGCTATGTCGACAACAATTTCTGTGGC - 840
-L T R ELNGGA AV T RY V DNINUF C G
- § L Vs SMEUVQSLAMSTTTI S V A
- H s * A Q WU RCSH S L CRQQF L W P

FIG. 11
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841
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1021
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1141
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1261

1321

1381

1441

1501

1561

1621

CCAGATGGGTACCCTCTTGATTGCATCARAGATTTTCTCGCACGCGCGGGCAAGTCAATG
P DGY ? L DCTI KDV FTULAIRASGI K S M
Q M G TL LI ASKTIU FSHAIRA ASZSDZOQOQHC
R WV?PS* L HOQRUFSU RTIRGQVNV
TGCACTCTTTCCGAACAACTTGATTACATCGAGTCGARGAGAGGTGTCTACTGCTGCCGT
C T L S EQLDYTIESI KRGV Y CZCR
A L F P NNUILTITS S RIREWV S TAA AV
H S P R T T * L BERVEZERT CTLIL L P *
GACCATGAGCATGARATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAG
D HEHETIA AWT FTEI RS DI K S Y E H Q
T M S M KL P G S L S AULTIIRATSTR
p A *NCLVH*A AL * * ELRAP D
ACACCCTTCGRAATTAAGAGTGCCAAGAAATTTGACACTTTCAAAGGGGAATGCCCAAAG
T P F E I K S A KK FDTUF K GUE C P K
H PSS KL RV PRWNILTILS K GUNAQ S
T L R N * E CQE I »H F ¢ RGMUP KV
TTTGTGTTTCCTCTTAACTCAARAGTCAARGTCATTCAACCACGTGTTGAARRAGARAARAG
F V F P L NS KV K VI QUZPRV E K K K
L ¢ F L L T Q K S KS3 F NUH VL KR KR
cvs s >*©L KS Qs HSTTC™* KZE KD
ACTGAGGGTTTCATGGGGCGTATACGCTCTGTGTACCCTGTTGCATCTCCACAGGAGTGT
T EG F M G R I RS VY P VA S P Q EC
L RV § WGV YARULCTTULULHULHIRSV
* G F H G A YT TULTCV?PCTCTISTSGV *
AACAATATGCACTTGTCTACCTTGATGARATGTAATCATTGCGATGAAGTTTCATGGCAG
N NM HUL S TULMIEKTCNUHCTDEV S W Q
T I ¢ T CUL®P* ** NVITIAMI KT FUHGR
Q YAL VYLD EM®*XSLR* S5 F M AD
ACGTGCGACTTTCTGARAGCCACTTGTGARCATTGTGGCACTGAARATTTAGTTATTGAA
T ¢ b FL KATT CEWUHT CS GTENTILV I E
R AT F * K P L VNTVAILIKTI®* L L K
VRLSESHTL * T L W H* KU F S Y * R
GGACCTACTACATGTGGGTACCTACCTACTAATGCTIGTAGTGAARRATGCCATGTCCTGCC
G P TTTCGYUL?PTDNA AV VKMZPCUPA
b L. LHVGGTYLLMIL* * K CH V L P
T Y Y M WV ?PTY* CTCSENDNA AMMSTCL
TGTCRAGACCCAGAGATTGGACCTGAGCATAGTGTTGCAGATTATCACARCCACTCARAC
CcC Q bpPp ETI GPEUHSVADYHNUHS N
VKXKTQURULDULSI VL QITITTTNQT
S R P RDWTO*A*COCRUILS QO UP L KH
ATTGAAACTCGACTCCGCAAGGGAGGTAGGACTAGATGTTTTGGAGGCTGTGTGTTTGCC
I ET RLURKGGRTRU CTFG GG GTCV F A
L K L b S AURUEVGGL DV L EA AWV CULP
*N S T P Q GR>*D * M FWRULCV C L
TATGTTGGCTGCTATAATAAGCGTGCCTACTGGGTTCCTCGTGCTAGTGCTGATATTGGC
Y v ¢ Y N X RAY WUV P RASAUDTISG
M L A AITI SV PTGV F ULV L VL I L A
c wi.$Z$L * * A CULULGS S C* C * Y W L

 TCAGGCCATACTGGCATTACTGGTGACAATGTGGAGACCTTGAATGAGGATCTCCTTGAG

s G H T GITGDWNVYV ETT LNUETDTIL L E
Q A I L AL LVTMW®RP*MIPRTIOSULR
R P Y WHYW* QCG?DULE®*XG S P * D
ATACTGAGTCGTGAACGTGTTAACATTAACATTGTTGGCGATTTTCATTTGAATGAAGAG
I LS REU RV NTINTIWVGIDT FHILNEE
Yy * vv ANV L5LTUL TULILATIUFTI * M KR
T E S$ * T C * E * H C WR F s F E * R G
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1740

1681 - GTTGCCATCATTTTGGCATCTTTCTCTGCTTCTACAAGTGCCTTTATTGACACTATARAG
-v A I I L A S F SASTSATFIDT I K
- L P S FWHIULSLLULQV?PILILTTL * R
- C HHF G I FLCTF Y KT CULY * HY KE
1741 - AGTCTTGATTACAAGTCTTTCARAACCATTGTTGAGTCCTGCGGTAACTATARAGTTACC - 1800
-5 L DY X S F XTI VESTCGNYZE KVT
- V1L I TS L S K PULILS©PAUVTTIIKTILTP
- 8§ * L Q VF QNI HTC®* VL R * L * S Y Q
1801 - AAGGGAARAGCCCGTARRAGGTGCTTGGAACATTGGACARCAGAGATCAGTTTTAARCACCA -~ 1860
-K G K PV XK GAWNTIGT OO QT RSV L TP
- RE S P * KV 1 GTULUDWUNZ RDG QT F * H H
- G KA R KU RCILEUHWTTTETIS ST FNTT
1861 - CTGTGTGGTTTTCCCTCACAGGCTGCTGGTGTTATCAGATCAATTTTTGCGCGCACACTT - 1920
-L C G F P S QALAGVYV I RS I FARTL
- ¢V V FPHURILUL VL SDOOFTULIRUB AIEHETL
- VWUFSULTGO CMWTCYOQINT FTCH® AHT *
1921 - GATGCAGCAAACCACTCAATTCCTGATTTGCAAAGAGCAGCTGTCACCATACTTGATGGT - 1980
-D A A NUH S I PDUL QU R AAYVYTTI L DG
- M Q QTT O F L I CKZEQUL S P Y L MYV
- ¢ S K P L N S * F A K S S CHET* W Y
1981 - ATTTCTGAACAGTCATTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACC - 2040
-1 $S EQ S L RL VDAMU VY TSDILTILT
- F L NS HEY VU1 STUPMWTFTITILOQTTZCS P
- F * TV I T S CRURUHOGUL Y F R P AUHDQ
2041 - AACAGTGTCATTATTATGGCATATGTAACTGGTGGTCTTGTACARCAGACTTCTCAGTGG - 2100
-N §$ VI I MAYVTGGULV QOQTS QW
- TV S L L WHM * L V VL Y NZ RTILTILS G
- Q CH Y Y G I CNUWWSCTTTUDTFEFS VYV
2101 - TTGTCTAATCTTTTGGGCACTACTGTTGARARACTCAGGCCTATCTTTGAATGGATTGAG - 2160
-L §S N L L 6 T TUVUZ EZ KT LT RUEPITFEUWTIE
- ¢ L I FWATILTILTULI KINZSGTIL S LNGTULR
- VvV * §$ F G H YC* KTOQH BAYTUL ™* MD* G
2161 - GCGBRACTTAGTGCAGGAGTTGAATTTCTCAAGGATGCTTGGGAGATTCTCARATTTCTC - 2220
-A KL S A GV ETFTU LI KT DA AWETITULZE K F L
- RN LV (QETLNU FS RMTILG G RT FSNF S
- E T * C R S * I $ 0 G CUL G DS Q I S H
2221 -~ ATTACAGGTGTTTTITGACATCGTCAAGGGTCARATACAGGTTGCTTCAGATAACATCAAG - 2280
-1 T GV F DI VKGO QTI QV A S DNTIK
- L Q VF LTS SRV K YU RIULULOQQTITSHR
- Y R CPF * HR QG S NT G CU FR™*H QG '
2281 - GATTGTGTARAATGCTTCATTGATGTTGTTAACAAGGCACTCGARATSTGCATTGATCAA - 2340
-DCV K CUFIDVV NI KA ATLTEMMT CTITDOQ
- I Vv * N2 8 L M L L T RHS K CATULTIK
- L ¢ K ML H*CC™* 0 GTI RNUVH * S5 5
2341 - GTCACTATCGCTGGCGCAAAGTTGCGATCACTCAACTTAGGTGARAGTCTTCATCGCTCAA - 2400
-V T I A GA X LR SULNUILGEUV F I AQ
- L S L AQ S CDUHS ST * V K S S S L K
- HY RWURIEKUVATITT QTILZ®R®™* S L HZR S5 K
2401 - AGCAAGGGACTTTACCGTCAGTGTATACGTGGCAAGGAGCAGCTGCAACTACTCATGCCT - 2460
- K 6L YZROCTIU RGI KTEU QTILOQTILTULMS@®©
- A RDPF TV SV Y VAIRS S CNZY S C L
- Q G T L P SV Y TWOQGAaA2DAU ATTH A S
2461 - CTTAAGGCACCAABAGAAGTAACCTTTCTTGAAGGTGAITCACATGACACAGTACTTACC - 2520
-L K A PKZEUVTV FILESGTDSHTDTUV L T
- L R HQ KK * P F LKV I HMTOQYTULP
- * G T KR S NIL S * R * F T * H S T Y L

FIG. 11 Con’t
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2580

2521 - TCTGAGGAGGTTGTTCTCAAGAACGGTGAACTCGAAGCACTCGAGACGCCCGTTGATAGC
-§$ EEV VL KNGETLTEATLTETU®PUV D S
- L RRL F S RTUVUNSKHSRIRZPILTIA
- * 66 C S Q ER * TR S T RD AR = * L
2581 - TTCACARATGGAGCTATCGTCGGCACACCAGTCTGTGTARATGGCCTCATGCTCTTAGAG - 2640
-F T NG AI VGT?PV CVNGILMMTLILE
- S g MELSSAHQSYVY *MAS C S * R
- H K W S Y R RHTS L CZKW P HATULRD
2641 - ATTAAGGACAAAGAACAATACTGCGCATTGTCTCCTGGTTTACTGGCTACAAACAATGTC - 2700
-1 K DK EQ Y CALSPGILULATNNUYV
- L RT K NNTAHCLUL VY WU LQgQTWMS
- * G Q R TI LRI VS WFTGYZKOQTCTL
2701 - TTTCGCTTARAAGGGGGTGCACCAATTAAAGGTGTAACCTTTGGAGAAGATACTGTTTGG - 2760
-F RL K GGHAZPTIKSGVTT FGET DTV W
- P A * K G VHQL KV * P L EKTIULUFG
- S L KR GCTN®*U RTZCNULWRIRYCULG
2761 - GAAGTTCAAGGTTACAAGAATGTGAGAATCACATTTGAGCTTGATGAACGTGTTGACAAA - 2820
-E V Qg G Y KNV RITZFETULTDTERUV DK
- K F K VT RMM®*ZESHULSLMNDNUVILTK
- S S R L Q ECENHTI * A ¥ *» T C * Q 8§
2821 - GTGCTTRATGAAARAGTGCTCTGTCTACACTGTTGAATCCGGTACCGAAGTTACTGAGTTT - 2880
-V L NE K CS VYTV ES GGTEVTE F
- CL MK SAL STULULNUPVPKTUILULS L
- A * * K VL CL HC* I R Y RS Y * VC
2881 - GCATGTGTTGTAGCAGAGGCTGTTGTGAAGACTTTACAACCAGTTTCTGATCTCCTITACC - 2940
-ACVVAEHAVYEKTL QP VS DILILT
- H VL * QRLL * RL YUNOQU FULTI S L P
- M C CSRGCCETDU FTTSF * S P Y Q
2941 - ARCATGGGTATTGATCTTGATGAGTGGAGTGTAGCTACATTCTACTTATITGATGATGCT - 3000
-NM G I DLDEW S VATT FYULF DDA
- T wviiI1IL»LMS GV *L H ST Y L MM L
- H GGYy * s * * VvV ECSYTI UL LI * * CW
3001 - GGTGAAGAAAACTTTTCATCACGTATGTATTGITCCITTTACCCTCCAGATGAGGRAGAA - 3060
-G EENVFS SRMYCSTFY P P DEEE
- VK KT FHHV CTIV?PFTULOQQMZ RIKIK
- * R XK L F I TY VULV FULULZ®PSU R™* G R R
3061 - GAGGACGATGCAGAGTGTGAGGAAGAAGAAATTGATGAAACCTGTGAACATGAGTACGGT - 3120
-E DDA AETCETETZEZETIUDETT CTEWUHEYG
- R T M Q $ VR K X KU LMI K?PVNMSTV
- G R CRV *GRRN®*>*NTL~* T * V R Y
3121 - ACAGAGGATGATTATCAAGGTCTCCCICTGGAATTTGGTGCCTCAGCTGRAACAGTTCGA - 3180
-T EP DY OQGL PLEUPFPGASAZET VR
- Q RM I I KV SLWNILUV P QUL K QF E
- R 6 *L S RS PSS GIWCL S * NS § S
3181 - GTTGAGGAAGAAGAAGAGGAAGACTGGCTGGATGATACTACTGAGCAATCAGAGATTGAG - 3240
-V E EEEEEDWILDDTTEOQ S E I E
- L R K K KR KTGWMTIULIL S NQ R L 8§
- * G R RRGRLAG®* Y Y * A I R D * A
3241 - CCAGAACCAGAACCTACACCTGRAGAACCAGTTAATCAGTTTACTGGTTATTTAARACTT - 3300
-P E P E PTPEEPVNOQFTG Y L K L
- 0 NQNLHL KNQULI SL L VI * NIL
- R T RTJYT*RTS * S V Y W UL F KT Y
3301 - ACTGACAATGTTGCCATTAAATGTGTTGACATCGTTAAGGAGGCACAAAGTGCTAATCCT - 3360
-T DN VAIXKCVDZIVEKZEH- AZQZSANTP
- L T ML P L NVLTSULRIRHZ K VL IUL
- *Q ¢ CH * M C*HR* 6 G T KC * S5 Y

FIG. 11 Con’t
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3420

3361 - ATGGTGATTGTAAATGCTGCTAACATACACCTGAAACATGGTGGTGGTGTAGCAGGTGCA
-M VvV I V NAAUNTIUHTZLI KU HGS GGV AG A
- W * L * M L L T Y T * NMV V V * Qg V H
- ¢ DCKCOC®*HTZ®PETTWWWTCSURTCT

3421 - CTCAACAAGGCAACCAATGGTGCCATGCAAAAGGAGAGTGATGATTACATTAAGCTAAAT - 3480
-L N KA T U NG AMUO K E S DUDVYTI KL N
- S TROUPMVU P CIEKTZ RRVMTITTILS S * M
- 0 Q G N QO WC HAI KGE* * L H* A KW

3481 - GGCCCTCTTACAGTAGGAGGGTCTTGTTTGCTTTCTGGACATAATCTTGCTARGAAGTGT ~ 3540
-6 P L TV GG S CLL S GHUNTULA ATEKTKC
- AL L Q * EGLVCUVFULDTITITULTILZR RSV
- P S Y SRRV L FATFWT™* S C * E V 8§

3541 - CTGCATGTTGTTGGACCTAACCTAAATGCAGGTGAGGACATCCAGCTTCTTARGGCAGCA - 3600
-L HV V G PUNTILNU BAGTETDTIUGQTULTLKAA
- ¢CMILLDJLT*MOQUV®RTSSFTULUZRQH
- A CCWTZ®T* P KCUR®*GHU P AS * G S I

3601 - TATGAABATTTCAATTCACAGGACATCTTACTTGCACCATTGTTGTCAGCAGGCATATTT ~ 3660
-Y ENF NS ODTITILULAZPILTLSAGTI F
- M K I 8 I HR T S Y L HHCTCOQI QA AYL
- *« K F QFTGGHTULTOCTTIUVV VS RUHTIW

3661 - GGTGCTAAACCACTTCAGTCTTTACAAGTGTGCGTGCAGACGGTTCGTACACAGGTTTAT - 3720
-G A K PILOQSUILOQVCVOQOTVZ RTOQUV Y
- VL NHEF SLYXKTCATCRRTFEFUVHRTE EFI
- ¢ * T TSV FTSVURADSGTSTYTGTL Y

3721 - ATTGCAGTCRATGACAAAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTGATAACCTG - 3780
-I AV NDI KA ALY YT EOQUVVMDTYTULDNTL
- L 0 S M T XK ULVFMZSRUILSWTITIILTIT *
- ¢S Q0 * Q0 S SL *AGCUHGTIL S * * P E

3781 - AAGCCTAGAGTGGAAGCACCTAAACAAGAGGAGCCACCAAACACAGAAGATTCCAAAACT - 3840
-K P RV EAU©PK QT ETEU®PZPNTTETDSKT
- § L E W X HUL N KR S H QT QI KTIPI KL
- A * §8 G ST * T RGA ATIEKTUHZ RT RTETZQN *

3841 - GAGGAGAAATCTGTCGTACAGAAGCCTGTCGATGTGARGCCAAAAATTAAGGCCTGCATT - 3900
-E E K S V V 0 K P VvV DV KU©PI KTI KA AT CI
- RRNTIL S Y RSUL SM * S Q KL R P A L
- 6 EI CRTTE®SBRTCT RTCET BTE KN®* G L H ~

3901 - GATGAGGTTACCACAACACTGGAAGAAACTAAGTTTCTTACCAATAAGTTACTCTTIGTTT - 3960
-DEVTTTTILETETI KT FILTNTZE KTLTLTLF
- M R L P Q H WI KU KULSPFTLUPTI S Y S C L
- * G Y HNTGURN®™*UV S Y Q *VTTULVC

3961 - GCTGATATCAATGGTAAGCTTTACCATGATTCTCAGAACATGCTTAGAGGTGRAGATATG - 4020
-A DI NG I KL Y HD S OQOQNMTILTZ RTGTED M
- L I $ MV S FTMTIULURTT CTULTEUVEKTISTC
- +* Y QW * AL P *F SEUHA AT™*TR™*RYV

4021 - TCTTTCCTTGAGAAGGATGCACCTTACATGGTAGGTGATGTTATCACTAGTGGTGATATC - 4080
-8 F L EXKDAZPYMVYGDVTITSGTDI
- L $ L RRMUHTILTUW™*VMTILSTLUVV IS
- F P *EGT CTTULHGTR R™* CYH * W * Y H

4081 - ACTTGTGTTGTAATACCCTCCARAAAGGCTGGTGGCACTACTGAGATGCTCTCAAGAGCT - 4140
-T ¢V V I P S K XKAGG GTTZ EMNMTL S R A
- L VL *Y PP K RULVAULTLTZ RTCSZOQTEL
- L CCNTULOQOI KGWWHY * DA ATILTEK S F

4141 - TTGAAGRAAGTGCCAGTTGATGAGTATATAACCACGTACCCTGGACAAGGATGTGCTGGT - 4200
-L X KV P Y DEZYTITTYUPGOQGTCA AG

* R K ¢C QL M S I * ?» RTJULDI KUDUV ULV

EE S A S * * VvV YNUHUV P WTIRMTCGCTWL
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TATACACTTGAGGAAGCTAAGACTGCTCTTAAGAAATGCAAATCTGCATTTTATGTACTA - 4260
-Y T™ L EEA KT ATLI KU KT CI K SATFY VL
- I HLRKILURILTULIULIRNANILIBRBFEFWMYY
- Yy ¢ s *DCS** EMOQTITC CTIU LTCTT
4261 - CCTTCAGAAGCACCTAATGCTAAGGAAGAGATTCTAGGAACTGTATCCTGGAATTTGAGA - 4320
-P S EA P NAKEETIULGTV S WNTILR
- L Q K H L MLRI KU RT F®*E ETLYU?PGTI * E
- F RST®* C* G RDS S RNT CTIIULETFER
4321 - GABRATGCTTGCTCATGCTGAAGAGACAAGAAARTTAATGCCTATATGCATGGATGTTAGA - 4380
-E ML AHAEIETR RI KT LMZ®PTIUCMDVR
- K ¢ L L MUL KU R QENM®*CLYAWMMILE
- N A CSC* RDI K KINAYMUHGTC *¥ S
4381 - GCCATAATGGCAARCCATCCAACGTAAGTATAAAGGRAATTAAAATTCAAGAGGGCATCGTT - 4440
-A I MATTI QRIKYZXKGIEKTIQEGTIWV
- P * W Q P S NV S I KEULI KT FIZ KU R ASL
- H NGNHPT *V * RN * NS R G H R *
4441 - GACTATGGTGTCCGATTCTTCTTTTATACTAGTAAAGAGCCTGTAGCTTCTATTATTACG - 4500
’ -DY GV RFF F YT S KEUPV A S ITIT
- T M VS DS S ¥ I L VKS L * L L L L R
- L w¢?P I L L LY * * RACSU F Y Y Y E
4501 - AAGCTGAACTCTCTAAATGAGCCGCTTGTCACRATGCCAATTGGTTATGTGACACATGGT - 4560
-K L NS L NEUPLVTMZ®PTIGY V THG
- §$ ** T L * M S RL 3 QCQL VM* HMUYV
- A EL S K *AACHNA ANWILTCUDTWTFEF
4561 - TTTAATCTTGAAGAGGCTGCGCGCTGTATGCGTTCTCTTAAAGCTCCTGCCGTAGTGTCA - 4620
-F N L EEARARTCMZRBRSTILI KA AZPAUVV S
- L I L K RLRAV CV L LI KU LU LU®P?P* CZQ
- *3 * R G CALYAPFS*S S CRS VS
4621 - GTATCATCACCAGATGCTGTTACTACATATARTGGATACCTCACTTCGTCATCAAAGACA - 4680
-v s s DAV TTYNGY LTS S § KT
- Y HHQMUL UL L HTIMDTSUILURHEQRH
- 1 I T RCTCYYTI *Ww I P HVF VI KUDTI
4681 - TCTGAGGAGCACTTTGTAGRAACAGTTTCTTTGGCTGGCTCTTACAGAGATTGGTCCTAT - 4740
-S EEHFVETV S LAGZ S Y RUDWS Y
- L R S TUL * K@ F L WILATLTETISGUPI
- * G AL CRNJSFUFGWULUL OQRUILVLPF
4741 - TCAGGACAGCGTACAGAGTTAGGTGTTGRATTTCTTAAGCGTGGTGACAAAATTGTGTAC - 4800
-$ G Q RTEULGVEFUL KU RGTDIK I VY
- QDS VQ®SsS*vVLNFLSVV T KULTCT
- R T AYRVURC®* I S * A W * Q NC V P
4801 - CACACTCTGGAGAGCCCCGTCGAGTTTCATCTTGACGGTGAGGTTCTTTCACTTGACARA - 4860
-H T L E S PVEVFHULDGEV L S L DK
- T L WURAUP S S F I LTV RT FUZFHILTN
- H S G E PRRVS S *R * 6 S F T * QT
4861 - CTBAAGAGTCTCTTATCCCTGCGGGAGGTTAAGACTATAAAAGTGTTCACAACTGTGGAC - 4920
-L K $ L L SLREWVEKTTII KUVFTTV D
* RV SYPCGRILRILD®*XKITCS QUL WT
- K E S L I PA GG * DY K S VHNTZ CG Q
4921 - AACACTRATCTCCACACACAGCTTGTGGATATGTCTATGACATATGGACAGCAGTTTGGT - 4980
-N T NLHT QUL VDMSMTYG O QO F G
- TL I 8 THsUL WICUL™* HMDS S L V
- H * S P H T A CG Y VY DI WTA AWV WS
4981 - CCAACATACTTGGATGGTGCTGATGTTACAAARATTAAACCTCATGTARATCATGAGGGT - 5040
-P T YL D GA DV T K I KPH V N H E G
- QB T WMVILMULOI KU LWNTLM™*TIMIZ RV
- N T L G6WC*CYXKN®*XTSCZK S * G *
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5041 - AAGACTTTCTTTGTACTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTAC - 5100
-K T F FVLPSDDTIL®RZSTEHRAMTFTEYY
- R L SL Y Y LVMTU HYV VV VI XKTLSSTT
- D FLCTT™* * * HTT* * § F RV L P

5101 - CATACTCTTGATGAGAGTTTTCTTGGTAGGTACATGTCTGCTTTAARCCACACAAAGARA - 5160
-4 T L DESFIULG®RTYMSA ATLNUHT K K
- I L LMRVYVY FULUVGTTCTLTZL®*TTQRN
- Y S * * EF S W *V HV CFZ KU PHTEKTE M

5161 - TGGAAATTTCCTCAAGTTGGTGGTTTAACTTCAATTAAATGGGCTGATAACAATTGTTAT - 5220
-W K F P QV 6 G L TS I KWA ADUININTCY
- ¢ N F L KLV UV *LOQULUNGTILTITTIUVI
- E I S S S WWU FNTFN®*MG * * Q L L F

5221 - TTGTCTAGTGTTTTATTAGCACTTCAACAGCTTGAAGTCAAATTCAATGCACCAGCACTT - 5280
-L §$ 8§ VL L AL QTLEV VZE KT FUNA ATPATL
- ¢ LV F Y * HEPFNJSTILIEKS SNIZSWMUBHBOQHTF
- Yy + ¢CFI ST ST AH®* S QI QCTS TS

5281 - CAAGAGGCTTATTATAGAGCCCGTGCTGGTGATGCTGCTAACTTTTGTGCACTCATACTC - 5340
-Q EA Y YRARUA AGTDA RZASANTFEFGCATL I L
- KR L I I EPVILVMTILTLTT FEFUVIHS Y S
- RG L L * 8 P CW* COC®* LULOCTU@ HHTR

5341 - GCTTACAGTAATAAAACTGTTGGCGAGCTTGGTGATGTCAGAGRAACTATGACCCATCTT - 5400
-A Y S N KTV GEULGDV VR RTETMTHL
- L TV I KL L ASTULVWMSETZ KT L®*©PTITF
- L Q * * N'C WU RUAW®W®*COQZRINZYUDTEPS S

5401 - CTACAGCATGCTAATTTGGAATCTGCAAAGCGAGTTCTTAATGTGGTGTGTAAACATTGT - 5460
-L 0 E ANTULTETZS S R2E KT RVYTILNUVUVCIZKIUHTC
- Yy s ML I WWNUILOSTETFTILMMWOCVDNTIUV
- T A C *¥ F GI CKA AU S S * C GV * T L W

5461 - GGTCAGAARACTACTACCTTAACGGGTGTAGAAGCTGTGATGTATATGGGTACTCTATCT - 5520
-6 0 KTTTTULTGVYESBAVMYMGTTL S
- VR KILTILZP®* RV * KL *C1IUWUVUILZYTL
- S ENY YL NGTC CRUSCDVYG Y S IL

5521 - TATGATAATCTTAAGACAGGIGTTTCCATTCCATGTGTGTGTGGTCGTGATGCTACACAR - 5580
-Y DNLZ KT GV S I PCVCGRTDHA AT®TDQ Q
- M I I L ROQVU EFZPTFUHVCV VUV MILHN
- 4« 4 3§ * DR CTFUHSMOCUVWS *C Y TI

5581 - TATCTAGTACAACARGAGTCTTCTTTTGTTATGATGTCTGCACCACCTGCTGAGTATAAR - 5640
-Y LV Q QFE S SFVMMGSHATPTZPATEVY K
- I ¢*# Y NKSUL L L UL *CTULUHUHETILTULZSTIN
- s s TTURVV FFCYODVCTTTC C*V * I

5641 - TTACAGCAAGGTACATTCTTATGTGCGAATGAGTACACTGGTAACTATCAGTGTGGTCAT - 5700
-L 0 0 G T F L CAUNZETVYTSGNWNVYOQCGH
- Y S KV HS Y VRMSTTILUVTTIS SV VUV I
- T AR Y I LMCET®* UV HWO®*XTL S V W S L

5701 - TACACTCATATAACTGCTAAGGAGACCCTCTATCGTATTGACGGAGCTCACCTTACARAG - 5760
-y T H I T A X ETTULVYURTIUDGA AU HETLTK
- T L I * L L RR P S I VUL TETLTTULOQR
- H S YNGC* GDUPULS Y * R S S P Y KD

5761 - ATGTCAGAGTACAAAGGACCAGTGACTGATGTTTTCTACAAGGRAACATCTTACACTACA - 5820
-M S EY K G©PVTDV VT FYZ KT ETSYTT
- ¢CQ $ TEKDGO Q®*LMT FSTHZ RIEKIU HTILTTLQ
- VRV QQRTSOD™*CFULOQGNTITULUHYN

5821 - ACCATCAAGCCTGTGTCGTATARACTCGATGGAGTTACTTACACAGAGATTGAACCAAAA - 5880
-T I K P V § Y KL DGV T Y TTETLITEP K
- P S$ S L CRTINJZSMETLTULTTGQRTILNZ QN
- HQACV UV * TR RTUWS YL HRUD™* T K I
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5881 - TTGGATGGGTATTATAAAAAGGATAATGCTTACTATACAGAGCAGCCTATAGACCTTGTA - 5940
-L DG Y Y K KDNA ABAYYTET QT PTITUDTLV
- WM GITI KZRXRIMLTTIOQSSTIL * T L Y
- G W VL * XKXG* CLUL YR A®BATYIRTZEPTCT

5941 - CCAACTCAACCATTACCAAATGCGAGTTTTGATAATTTCAAACTCACATGTTCTAACACA ~ 6000
-P T QP L P NAST FDNINTEFEFIE KT LTT CSNT
- 0L NH Y QMU RV Y LTITISDNSUHVYVYTILTQ
- NS T I T KOCETF* * F QTHMMTF * H K

6001 - RAAATTTGCTGATGATTTAAATCARATGACAGGCTTCACAAAGCCAGCTTCACGAGAGCTA - 6060
-K FADDTULINOMTGT FTE K PASU REL
- N L L M I * I X * QA S QS QL HE S§ Y
- 1 ¢ * * F K S NUDU RTILUHI KA AST FEFTU RATI

6061 - TCTGTCACATTCTTCCCAGACTTGAATGGCGATGTAGTGGCTATTGACTATAGACACTAT - 6120
-8 VvV TV FPFPDULINGT DU VVEAETITZDTYRHY
- L S HS S QT *MAM®™®*OWIL L TTIUDTTI
- CH I LPRLEWI RTC S SGY * L * T L F

6121 - TCAGCGAGTTTCAAGAAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAAC - 6180
-S A S F KX GA2AUZ KU LULUHIE KZ®PTIVWHTIN
- Q RV SRIKUVILDNYTCTISOQDLFGT®TTUL T
- 8 EFQEU RTC®™*TITA A*ANTECTULATH * P

6181 - CAGGCTACAACCAAGACAACGTTCAARCCARACACTTGGTGTTTACGTTGTCTITGGAGT - 6240
-0 ATTI KTTT FZ X PNTWOCTULIU RTCTLW S
- R L Q PROQRSDNOQTTULGV Y V V F GV
- G Y NOQDW NV VOQTI KU HTLUVT FTULSTULE Y

6241 - ACAAAGCCAGTAGATACTTCAAATTCATTTGAAGTTCTGGCAGTAGAAGACACACAAGGA - 6300
-T K P VDT SNST FEVTILH®A2VETDTZQG
- Q S Qg * I L QI HL KT FW®WSOQ™* KTH KE
- KA S R Y F K F I * S S G S RU RUHTRTUN

6301 - ATGGACAATCTTGCTTGTGAAAGTCARCAACCCACCTCTGARGAAGTAGTGGARAATCCT - 6360
-M DN LACESOQG QU PTSETEUVVENDNF®P
- W T I L L V KV NNUPZPULI KIEK* WEKTITL
- 6 Q0 S CUL * KSTTUHTLT™* RS S G K s Y

6361 - ACCATACAGAAGGAAGTCATAGAGTGTGACGTGAARACTECCGAAGTTGTAGGCAATGTC - 6420
-T I Q K E V I ECDV KTTEUV V G N V
- P YRR K S * S VT T™* KULZPI KT L * A M S
- HTEGSHU RV * REUNZYU RS ST CR®OQOTCH

6421 - ATACTTAAACCATCAGATGAAGGTGTTAAAGTAACACAAGAGTTAGGTCATGAGGATCTT - 6480
-I L K P S DEGV EKVTOQETLSGIEHTETDL
- Y L N H 0 M X VL K * HX S * VMU RTITL
- 7T * T I R * R C * 8 N TRV R S * G § Y

6481 - ATGGCTGCTTATGTGGAAAACACAAGCATTACCATTAAGRAACCTAATGAGCTTTCACTA - 6540
-M A A Y VEDNTSTITTIIE KU KUPINTETLS L
- WL L MWI KT OA ATLU®PULI RUNTILMMSF H *
- 6 C L C G K UHKUHVYH* ET * ~ A F T §

6541 - GCCTTAGGTTTAAAARACAATTGCCACTCATGGTATTGCTCCAATTAATAGTGTTCCTTGG - 6600
-A L 6L KT 11 A2ATUHHGTIOADBATINZSUVUPW
- P * V *# K QL P LMV UILILOQTULTIVT FTULG
- L R F XK NN CH S WY COC CN®* * c S L E

6601 - AGTAAAATTTTGGCTTATGTCAAACCATTCTTAGGACAAGCAGCAATTACAACATCARAT - 6660
-8 K I L A Y VYV KPP FULGOQZ& 2ATITT S N
- VK F WULM S N H S D X Q QL Q H @ I
- ** N F GLCOQTTITU LU RTS S S NZYNDNTIKL

6661 - TGCGCTAAGAGATTAGCACAACGTGTGTTTAACAATTATATGCCTTATGTGTTTACATTA - 6720
-C A KR ULAQU RV FNNYWMZPYVEFETL
- AL RD* HNUVCLTTITIOC CILMTZ CTILHY
- R * EI S TTTCV * 0L YATULTG CUV Y I I
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6721 - TTGTTCCAATTGTGTACTTTTACTAAAAGTACCAATTCTAGAATTAGAGCTTCACTACCT 6780
-L F QL CTU F®TI KSTNUSIRTIIZRASTILTP
- Cs$SNCVLLVL KV ?PIULETLTETLH YL
- v P I VY FY * KYQF *N*S§S§ FTTY

6781 - ACAACTATTGCTAAAAATAGTGTTAAGAGTGTTGCTARATTATGTTTGGATGCCGGCATT - 6840
-T T I A KN S VK S VAKTILTCTULDATGI
- ¢ L L LK IVULURVILILNYVWMZPAIL
- N Y C?* K * ¢ *x ECC*IMZEFGCIRH *

$841 - AATTATGTGAAGTCACCCAAATTTTCTAAATTGTTCACAATCGCTATGTGGCTATTGTTG - 6900
-N Y V K S P K F S KL F TTIAMWILILTL
- I M * §$ HPNUFLUNTCSOQSILTCGYCC
- L CEVTQI P * I VHNI RYVATIUVUV

6901 - TTAAGTATTTGCTTAGGTTCTCTAATCTGTGTAACTGCTGCTTTTGGTGTACTCTTATCT - 6960
-L $ 1 CL G SLICVTAATFTGUVILULS
- * VP A *VL * SV * L L LL VY S YL
- K Y L L RF S NL CNTZ CCV FWOCTTULI *

6961 - AATTTTGGTGCTCCTTCTTATTGTAATGGCGTTAGAGAATTGTATCTTAATTCGTCTAAC - 7020
-N F GA P S Y CNGV VI RETLYT LNZS SN
- I L vLLLLIVMALYENWNTCTIU LTIW RILT
- F WCSFPLL *W&R*RTIVS * F V * R

7021 - GTTACTACTATGGATTTCTGTGAAGGTTCTTTTCCTTGCAGCATTTGTTTAAGTGGATTA - 7080
-V T TMUDFCEGSTFUPCSICL S G L
- L L L WISV KV LU FTLAATFUV * V D *
- Y YY 6 F L *RFPFSL QHTIL F KW IR

7081 - GACTCCCTTGATTCTTATCCAGCTCTTGARACCATTCAGGTGACGATTTCATCGTACAAG - 7140
-D S L DSY P ALETTOQVTTIS S Y K
- T?P?P LI LI QL LK?PFR* RTFHERTS
- L P *F L S S$ S *NHS GDDUF IV QA

7141 - CTAGACTTGACAATTTTAGGTCTGGCCGCTGAGTGGGTTTTGGCATATATGTTGTTCACA ~ 7200
-L DL TIULGULAAEWVLAYMTILZFT
- * T ¥ Q F * VWP L S G F WHTICTCS Q
- R L. DN F RS GR™*V GFGTI YV V HK

7201 - AAATTCTTTTATTTATTAGGTCTTTCAGCTATAATGCAGGTGTTCITTGGCTATTTTGCT - 7260
-K F FYLUL GLSaAIMOQVF FUFGYF A
- NS F I Y *VF QL >*CI R CUS L ATITTL L
- I LLFIRSUFSYNAGVILWILTFTC*

7261 - AGTCATTTCATCAGCAATTCTTGGCTCATGTGGTTTATCATTAGTATTGTACRAATGGCA - 7320
-5 HFI SNSWILMWZEFTIISIVQMA
- v I s s A I VLGS CGUL S LV L Y KWH
- S FHQQF L AHV VY H *Y CTNGT

7321 - CCCGTTTCTGCAATGGTTAGGATGTACATCTTCTTTGCTTCTTTCTACTACATATGGAAG - 7380
-PVSAMVERMYTIVFFASFY Y I WK
- PP L QWULGCT S S L L L S TT Y G R
- R F CNGO™*X DV HLL CVFPF L L HME E

7381 - AGCTATGTTCATATCATGGATGGTTGCACCTCTTCGACTTGCATGATGTGCTATAAGCGC - 7440
-SYv&HIMDSGT CTSSTI CMWMT~CY K R
- A MVF?P I S WMVAPILU RILA®*CATISA
- L ¢ S YHGWIUL 38 L F DLUHUDUVL * A Q

7441 - AATCGTGCCACACGCGTTGAGTGTACAACTATTGTTAATGGCATGRAGAGATCTTTCTAT - 7500
-NRATWI RV ET CTTTIVNGMIEKT RS F Y
- I v P B AL SV QL LL MA®™*IRDTIL S M
- S ¢CH TR ™* VY NYC*WHEZ ETITFTULC

7501 - GTCTATGCARATGGAGGCCGTGGCTTCTGCAAGACTCACAATTGGRATTGTCTCAATTGT - 7560
-VvVYyaNGGURGPFCIKTHNW®WNTCTULNTC

s M ¢ M EAVASARTILTTIGTIUVS IV

L ¢C K WURPWUL L QDS QULETZLS QL *
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GACACATTTTGCACTGGTAGTACATTCATTAGTGATGAAGTTGCTCGTGATTTGTCACTC 7620
D T F CTSGS TV FTI SDEVAIRUDTILSL
T H F AL VVHSILUVMIEKTLTLV VI CH S
- H I L H W * Y I H * * *§ €S * F V TP
7621 - CAGTTTAAAAGACCAATCAACCCTACTGACCAGTCATCGTATATTGTTGATAGTGTTGCT - 7680
~-Q F K RPINZ®PTDOQSSYTI VDS VA
- §$S L K D@ STULULTs HRTIULILTIWVILIL
- v * K T NQ P Y * PV IVYC®™* * CCC
7681 - GTGAARAATGGCGCGCTTCACCTCTACTTTGACAAGGCTGGTCAAAAGACCTATGAGAGA - 7740
-V K N GA L HL Y F D KA AGI QI KT YER
- * K M AR FTSTULTIURULV KRPMRD
- E K WRASPLL * Q G W S KDL * E T
7741 - CATCCGCTCTCCCATTTTGTCAATTTAGACAATTTGAGAGCTAACAACACTAAAGGTTCA - 7800
-H P L S HF V NLDDNTILURANDNT K G S
- I RS PpI1I L SsI *TT1* EULTTL K V H
- S AL P F CQFRQFES *QH * R F T
7801 - CTGCCTATTAATGTCATAGTTTTTGATGGCAAGTCCAAATGCGACGAGTCTGCTTCTAAG - 7860
-L P I NV IV FDSGI XKS KT CDZESA S K
- cCLL MS*FLMASUPNATSULILL S
- A Y * CH S F *W QVQMZRIBRVCF *V
7861 - TCTGCTTCTGTGTACTACAGTCAGCTGATGTGCCAACCTATTCTGTTGCTTGACCARGCT - 7920
-5S A SV YYSs3sSQQLMCOQOQZ®PTIULILULDOQA
- L L. Lc¢crTTV S * CANILU FOCT<CTILTZKL
- c rCVL>LQSADVZPTYS VA * P S §
7921 - CTTGTATCAAACGTTGGAGATAGTACTGAAGTTTCCGTTAAGATGTTTGATGCTTATGTC - 7980
-L vV §$ NV GDSTEV S VKMV F DAYV
- L YQTULETIUVL LI KV FU®PULIRT CILMILMS
- Cc I K RWIR®*Y>* S F R * DV * CTUL CR
7981 - GACACCTTTTCAGCAACTTTTAGTGTTCCTATGGARARACTTAAGGCACTTGTTGCTACA - 8040
-D T F S AT VF SV PMEI KTILI KATLVAT
- TP F OQ QUL UL VFLWI XKNULRUHILILTILQ
- H' L F § N F *CSY G X T ®* G T COC Y s
8041 - GCTCACAGCGAGTTAGCRAAGGGTGTAGCTTTAGATGGTGTCCTTTCTACATTCGTGTCA - 8100
-A H S ELAE K GVALDG GV L S TF V S
- L T aASsS *QRV*L *MVS F L HS C Q
- S ¢ R V3 KGCS S FZRWTCZPUFY IRV S
8101 - GCTGCCCGACAAGGTGTTGTTGATACCGATGTTGACACAAAGGATGTTATTGARTGTCTC - 8160
-A A RQ GV VDTUDUVDTI XDV IECUL
- L P DK VL L I PWMULTIOQIRMTILTILNUV S
- c pTRCC®*YU RUC*HIKGTCY * M S Q
8161 - ARACTTTCACATCACTCTGACTTAGRAGTGACAGGTGACAGTTGTAACAATTTCATGCTC - 8220
-K L §$ R B §$ DL EVTGDSCDNIDNIFMIL
- NF H I TOL T * K * Q Vv TV VT I S C S5
- T F T $ L *L RS DR * Q L * Q F H A H
8221 - ACCTATAATAAGGTTGARAACATGACGCCCAGAGATCTTGGCGCATGTATTGACTGTAAT - 8280
-T Y N KV ENMTPRDILGATCTIDTCN
- P I I RL KT * R P ETITLAUHUV L TV M
- L *» » G * K K DARQURS W RMY *x L * C
8281 - GCAAGGCATATCAATGCCCAAGTAGCAAAAAGTCACAATGTTTCACTCATCTGGAATGTA - 8340
-A R HINAOQVAIKSHNDNUVSTLTIWNUWV
- Q 66 I S M P K *Q KVTMUPFPFHS S G M *
- K A Y Q C?P S S KK S Qg CUVFTUHTULE C K
8341 - AAAGACTACATGTCTITTATCTGAACAGCTGCGTAAACAAATTCGTACTGCTGCCAAGAARG - 8400
-K DY MS LS E QLRI KOQTIIRTAATIKK
- kT~ C¢C&LYLNSCVDNIE K FUV L L P R R
- R L HV F I * T2a®a*TNS Y CC Q E E
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8401 - AACAACATACCTTTTACACTAACTTGIGCTACAACTAGACAGGTTGTCAATGTCATAACT 8460
-N NI PFTULTOCATTA RZGQUVV NV IT
- T T YL L H* L VL QLD RILSMS * L
- Q H T FYTWNULT CYNM®X*XTSGTCOQUCHNY

8461 - ACTAAAATCTCACTCAAGGGTGGTAAGATTGTTAGTACTTGTTTTARACTTATGCTTARG - 8520
-T XK I §$ L KGGEK I Vs TC CUZFIKIULMTL K
- L K $SHSURVV RILIL VL VLDNTILTE CTULR
- * NL T ¢ GwWwW *DC* Y L F * T Y A * G

8521 - GCCACATTATTGTGCGTTCTTGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACA - 8580
-ATLL CVLAALVCYTI VM PV AT
- P HYC®AFILULHWPFVISLCOQZYTIH
- H I I vV R S CCTIGIULULYURYASTYI

8581 - TTGTCAATCCATGATGGTTACACAAATGAAATCATTGGTTACAAAGCCATTCAGGATGET - 8640
-L 8§ I H DGY TDNZETITIGY KA ATIOQTDSG
- ¢ Q s MMVT QMK KSsSULVTE KU?PZFIRMUV
- V NP *WULUHIEK™*NHWIL QS H S G WC

8641 - GTCACTCGTGACATCATTTCTACTGATGATTGTTTTGCARATAAACATGCTGGTTTTGAC ~ 8700
-V TR DI I S TDDTCU?F ANZ KHAGTPEPD
- $LVTSFLLMIUVL OIDNMILUVIELT
- H §$ * HHF Y * * L F CIK*TOCWZF * R

8701 - GCATGGTTTAGCCAGCGTGGTGGTTCATACAARAATGACARAARGCTGCCCTGTAGTAGCT - 8760
-AWF S QR GG S Y KNDI K S CZPV VA
- B G L ASVVVHTI KMTIE KA AATL * * L
- MV * P AWWT FTIQQZXK * @ KL P C S s C

8761 - GCTATCATTACAAGAGAGATTGGITTCATAGTGCCTGGCTTACCGGGTACTGTGCTGAGA - 8820
-A I I TRETZIGPFIVPGLPGTUVLR
- L §$ L Q ERLV S *CULAYRUVILC * E
- Y H Y X RDWUFH S5 AWULTG Y CATE S

8821 - GCAATCAATGGTGACTTCTTGCATTTTCTACCTCGTGTTTTTAGTGCTGTTGGCAACATT - 8880
-A I NG D F L H'F L PRV F S AV G NI
- ¢ §$ ¥MVTS S C¢CTIUPFPYU LV FULVILILATF
- N QW ** L L A F S T S CUF * CCWQH L

8881 - TGCTACACACCTTCCARACTCATTGAGTATAGTGATTTTGCTACCTCTGCTTGCGTTCTT - 8940
-C Yy T ?P S KL I EY S DFATSACV L
- A T HL P NS L S I VI LUL PUL UL A F L
- L HTVFQTH vV » *» F CY L CUL R S C

8941 - GCTGCTGAGTGTACAATTTTTAAGGATGCTATGGGCARACCTGTGCCATATTGTTATGAC - 9000
-AAECTTIVF KD AMGI KU®PV P Y CY D
- 1L L 8 VQFL RMULWANILTCIHTIUVMT
- c * VYNV F* GCY GOQTTCA ATIULTL*H

9001 - ACTAATTTGCTAGAGGGTTCTATTTCTTATAGTGAGCTTCGTCCAGACACTCGTTATGTG - 39060
-T N L L E G S I S Y S ETLRPDTR Y V
- L 1 ¢ * R VL FL I VS FVQTUZLVMSC
- * F ARGV FYFL * * A S S RH S L C A

9061 - CTTATGGATGGTTCCATCATACAGTTTCCTAACACTTACCTGGAGGGTTCTGTTAGAGTA - 9120
-L M D G S I I.Q F P DNT YL EGS V RV
- L WMV PSY S FLTULTWI RV L L E *
- Y G W F HH T VS * HL P GG F C * 8§ 8

9121 - GTAACAACTTTTGATGCTGAGTACTGTAGACATGGTACATGCGAAAGGTCAGAAGTAGGT - 9180
-v T T FDAEY CRUHBGTT CEIRSE VG
- *9 L L ML STV DMV HEAZE KGU QI K * V
- NNF *C®*VL *TWJYM®RI KV R S R Y

9181 - ATTTGCCTATCTACCAGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCA - 9240
-I ¢ L s T S G R WV L NNUEWUHYIRATL S
- FA YL PV VY DGTFUL IMSTITETLY Q
- L P I ¥ QW >* MG S * * * a L QS S I R
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9241 - GGAGTTTTCTGTGGTGITGATGCGATGAATCTCATAGCTAACATCTTTACTCCTCTIGTG - 9300
-G VvV F CGVDAMNDNULIANTITFTUPIULV
- EF S VVILIMUR™*TI S * L T SUL L L L C
- S F L WC™*CDESHS™M™*HTLY S S C A

9301 - CAACCTGTGGGTGCTTTAGATGTGTCTGCTTCAGTAGTGGCTGGTGGTATTATTGCCATA - 9360
-Q P VGGALDUV SASVVAGGITIATI
- NL WVLLI *MCLULOQ™* WLV VL L P Y
- T C G C FRCUVCZ F S S GWW Y Y CHI

9361 - TTGGTGACTTGTGCTGCCTACTACTTTATGARATTCAGACGTGTTTTTGGTGAGTACAAC - 9420
-L v T CAAYYFMI KT FRIRVEFGE YN
- W * L VL P TTUL * NS DV F L VS TT
- G bDLCCULULULYETIOQTT GCT EFW®*V QP

9421 - CATGTTGTTGCTGCTARTGCACTTTTGTTITTGATGTCITTCACTATACTCTGTCTGGTA - 8480
-HVVAANA AZALILUVFILLMSY FTTIILTCTILV
-'M L L LL M H®BFCUZF*CIL S LY S VWY
- c cc¢cc*CcT FV FDVFHYTUL S G T

9481 - CCAGCTTACAGCTTTCTGCCGGGAGTCTACTCAGTCTTTTACTTGTACTTGACATTCTAT - 9540
-P AY S FL PGV Y SV FYULYULTTFY
- QL TAVFCURESTOQSUFTI CT>*H S I
- s L.Q L $ AGSLL $SL L L VL DTITLF

9541 - TTCACCAATGATGTTTCATTCTTGGCTCACCTTCAATGGTTTGCCATGTTTTCTCCTATT - 9600
-F T NDV S FLAHLOQWU FAMT FS P I
- §$ PMMVFHSWULTU FWNGULU®PTZ CT FTULTULL
- HQ » C/FP I LGS?PSMVCHUVEF S5 YC

9601 - GTGCCTTTTTGGATAACAGCAATCTATGTATTCTGTATTTCTCTGAAGCACTGCCATTIGG - 9660
-V P FWITATIVYUVVFCISULKUHCUHW
- ¢L F G *QQS MY SV FL *S T ATIG
- AF LDNSNILOCTIUILYU FSEA ALU®PILUV

9661 - TTCTTTAACAACTATCITAGGAAARAGAGTCATGTTTAATGGAGTTACATTTAGTACCTTC - 9720
-F P NNY L RXURVMFNGVTFSTF
- $ L TrTJ1I1ULGHKUEJSCULMETLUHTLV P S
- L *» 9 L s *E K S HV * W S Y I * Y L R

9721 - GAGGAGGCTGCTTTGTCGTACCTTTTTGCTCAACAAGGAAATGTACCTAAAATTGCGTAGC - 9780
-E EAALCTVFULULNI KU EWMYTUL KL R S
- RRL L CV P FCST RI KT CT®* N C V A
- G 6 C F VYL FAQQGNWV P KX I A * R

9781 - GAGACACTGTTGCCACTTACACAGTATAARCAGGTATCTTGCTCTATATAACAAGTACAAG - 9840
-E T L L P L T QY NRY L ATL Y N K Y K
- R HCCHULHSTITOGILULY I T S T S
- b T VATJYTUV* QVs§ CSTI * QVQyV

9841 - TATTTCAGTGGAGCCTTAGATACTACCAGCTATCGTGAAGCAGCTTGCTGCCACTTAGCA - 9900
-Y F $S GA L DTT SYREW AW 2RZTCUCHTUL A
- I s VvVEP * I L PATIVKIOQULAHA AT * Q
- FogWws$SLRYYOQ?L S * S S L L P L § K

9901 - AAGGCTCTAAATGACTTTAGCAACTCAGGIGCTGATGTTCTCTACCAACCACCACAGACA - 9960
-K AL NDU F S NS GAUDVIL Y QP P QT
- R L *MTULATOGQVL MVF S TNIHH R H
- G $S x*L *9g L RC®™*CSL P TTTUDI

9961 - TCAATCACTTCTGCTGITCTGCAGAGIGGTTTTAGGAARATGGCATTCCCGTCAGGCAAA - 10020
-5 I TS AVL QS GFURI KMATFUP S G K
- ¢ s LLL rF CRVVL G KW HS R Q0 A K
- N H F CCSAEWZF>*ENGTI?2?» V R Q S

10021 - GTTGAAGGGTGCATGGTACAAGTAACCTGTGGAACTACAACTCTTAATGGATTGTGGTTG - 10080

-vEeBEGCMV QVTCGTTTTUL NGTL W L
- L K 6 A WY K * PV EULOQTU LU LMUDTZCGW
- *R V H 66T S NL WNUYNS * W I V V G
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10081 - GATGACACAGTATACTGTCCAAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCT - 10140
-D DTV Y CPRUHVICTA AEUDMTLNTP
- M T QY TV Q0QDMSF FAQOQKTTOCTLIL
- * # § I L $ K T C H L H S R R H A * 5 *

10141 - AACTATGAAGATCTGCTCATTCGCAAATCCAACCATAGCTTTCTTGTTCAGGCTGGCAAT - 10200
-N Y EDULULIURIEKJSNUHSVFULV QA GN
- ™M K I ¢C S FANUPTTIATFILU FRILAWM
- L * RS AHSQIOQEPT™*L S CS G W QC

10201 - GTTCAACTTCGTGTTATTGGCCATTCTATGCAAAATTGTCTGCTTAGGCTTAAAGTTGAT - 10260
-V QL RV I G H S MOQNT CTLULURILIEKVD
- F N FVILAITILTGCIKTIUVCLSGTLZ KTILI
- s TS CY wWw?PVFYAI KLU SA* A * § * ¥

10261 - ACTTCTAACCCTAAGACACCCAAGTATAAATTTGTCCGTATCCAACCTGGTCARACATTT - 10320
-T S NP KTUPZK Y KV FVRTIOQZPGOQTF
- L L TLRUHU®PSTINILSV S NULV KHF
- F #* p * D T Q V * I C P Y P T W S N I F

10321 - TCAGTTCTAGCATGCTACAATGGTTCACCATCTGGTGTTTATCAGTGTGCCATGAGACCT - 10380
-§S§ VL ACYNGS?PSGVYOQOCAMTZRP
- Q F * HA T MV HHULV F I s VP * DL
- $ $ S ML Qw FTTIWOCL SV CHET*

10381 - AATCATACCATTAAAGGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATT - 10440
-N HTI K G S FL NGSCGS V GG F NI
- I I P L KVL SLMDU HV V VLV L TIL
- S YH * RFFEP * W I M®W*XCWTEF * H *

10441 - GATTATGATTGCGTGTCTTTCTGCTATATGCATCATATGGAGCTTCCAACAGGAGTACAC - 10500
-bYyDCVSSFCYMHHMETLZPTGV H
- I M I ACLSATITCTITIWST FOQQEUYT
- L * L RV FULLYASYSGASNIRSTR

10501 - GCTGGTACTGACTTAGAAGGTAARATTCTATGGTCCATTTGTTGACAGACAAACTGCACAG - 10560
-A G T DL E G K F Y G PF VDU RIQTA Q
- L v L T *K VNS MV HLULTDIKL H R
- WY * L RR* I L WS T1IC®*QTNZ CTG

10561 - GCTGCAGGTACAGACACAACCATAACATTARATGTTTTGGCATGGCTGTATGCTGCTGTT - 10620
-AAGTDT©TTTITTJLNUVILAWTILYAA AWV
- L gVvgQgrTOQZ®P*H*M FWHGCMTLILL
- C R Y RHENUHNTII KTCFGMAUVYV CCOCY

10621 - ATCAATGGTGATAGGTGGTTTCTTAATAGATTCACCACTACTTTGAATGACTTTAACCTT - 10680
-I NGDRWVF L NI RV FTTTILDNUDTFNTL
- $ MVI1IGGPFULIDSU?PLUL®™*MTTLTIL
- Q W * *v vs * * I HHY FE* L * P C

10681 - GTGGCRATGAAGTACAACTATGAACCTTTGACACAAGATCATGTTGACATATTGGGACCT - 10740
-V A MK Y N Y EPLTOQDUHV DTIUL G P
- wWQ*s T TMNTIL®*HIEKTIWMTLTYWDL
- G NEVQVL*T FDT T RS C*HTIGT S

10741 - CTTTCTGCTCAAACAGGAATTGCCGTCTTAGATATGTGTGCTGCTTTGARAGAGCTGCTG ~- 10800
-L $ A ¢QTGIAVLDMOCA AR ATLIKETLTL
- FP L L X QEL PSS * I CVLL* KSCC
- F ¢ S NRNCURULWURYV CCUFEIRA® ARAMA

10801 - CAGAATGGTATGAATGGTCGTACTATCCTTGGTAGCACTATTTTAGARAGATGAGTTTACA - 10860
-9 NG M NG RTTIULGSTTIULETDTETFT
- RMV*MV VL SL V.ALUF * KMZS L H
- E WY EW S Y Y P W *H Y F RR* VYT

10861 - CCATTTGATGTTGTTAGACAATGCTCTIGGTGTTACCTTCCAAGGTAAGTTCAAGAARATT - 10920
-P F DVVRQCSGVTUFOQOGIKFKKTI
- B L M L L DNATLUVILUPS KV S S R KL
- I ~+¢CC* TMULWWOCYULUPUR™*V Q ENC
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10921 - GTTAAGGGCACTCATCATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTT - 10980
-V K 66T HHWMLLL T FILTSIL L I LV
- L RAL I I GCUVF *L S * HHY * F L F
- * G H $ S LDAUFWNZFLDTITTIDSC S

10981 - CAAAGTACACAGTGGTCACTGTTTTTCTTTGTTTACGAGAATGCTTTCTTGCCATTTACT - 11040
-9 §$S T QWS L FPFFFVYENATFILUPTFT
- K v H S GHCPF SLFTURMILSCHILL
- K YT Vv TVFULT CULRTETCTFTLATITY S

11041 - CTTGGTATTATGGCAATTGCTGCATGTGCTATGCTGCTTGTTAAGCATAAGCACGCATTC - 11100
-L 6 I M A I AACAMTILTILV KUHIZKHAF
- L VLWL L HBVLCCULULSTISTHS
- WyYyYyGg§CCMCYA AAC®™*A*ARTIIL

11101 - TTGTGCTTGTTTCTGTTACCTTCTCTTGCAACAGTTGCTTACTTTAATATGGTCTACATG - 11160
-L ¢CL F L L PSL ATV AYFDNMYV Y M
- CACPFCYUL L LQ@OQLLTULTIMWSTC
- v L vs§ VvV T F S CDNJSCUL L *Y G L HA

11161 - CCTGCTAGCTGGGTGATGCGTATCATGACATGGCTTGAATTGGCTGARCACTAGCTTGTCT - 11220
-P A S WVMRXRIMT®WILEULA ARTDTS L S
- L L AG*CVS5S * 1 G6GL NWILTULATCTL
- c L GDA Y HDMA™*TITG™*H * L VW

11221 - GGTTATAGGCTTRAAGGATTGTGTTATGTATGCTTICAGCTTITAGTTTTGCTTATTCTCATG - 11280
-G YRLKODTCVMYASA ALV L L IULWM
- v I1I65LRIVIL CMULQL * F CULF S *
- L *A * G L CYVCVFSF S FAY S HD

11281 - ACAGCTCGCACTGTTTATGATGATGCTGCTAGACGTGTTTGGACACTGATGAATGTCATT - 11340
-T A R T Vv Y D DA AIRIRVWTUL MNV I
- ¢ LALFMMMULILDVFGH* * M S5 L
- s s H¢CL * * CC* TCULUDTUDEUCHY

11341 - ACACTTGTTTACAAAGTCTACTATGGTAATGCTTTAGATCAAGCTATTTCCATGTGGGCC - 11400
-T L VY KV YY GNAILUDO QA ATISMWA
- H L FTKSTMVMIL*'IZ KULFPCGUP
- T ¢ L Q@ S L L W * CFURS S Y F HV G L :

11401 - TTAGTTATTTCTGTAACCTCTAACTATTCTGGTGTCGTTACGACTATCATGTTTTTAGCT - 11460
-L visvV?T®TS5NYS GV VTTTIMIFEFTLA
- * L FPL *PLTTITUL VS LRILSCF * L
- S Y Fr CNUL* L FWCIRYDYHV F S§ *

11461 - AGAGCTATAGTGTTTGTGTGTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACC - 11520
-R A I VFVCVEYY©PULUL FTITTUZ GNT
- gL *CUL CVL SITHZ CYULULLATP
- s ysvcv<CcC*v L PI VI Y Y WOQH.L

11521 - TTACAGTGTATCATGCTTGITTATTGTTTCTTAGGCTATTGTTGCTGCTGCTACTTTGGC - 11580
-L g C I ML VY CU FPFILGYTCZCT CTCYVFG
- Yy s v s L F I Vs * A IV AAATTLA
- T vy H A CULUL FLRULULULULLUL L WP

11581 - CTTTTCTGTTTACTCAACCGTTACTTCAGGCTTACTCTTGGTGTTTATGACTACTTGGTC - 11640
-L F ¢CLVL NURY FRILTU LGV Y DJYULYV
- F S VY S$TUVTS GLULL VFMTTW S
- F L FTQQPTILIL QA Y S WCUL *L L G L

11641 - TCTACACAAGAATTTAGGTATATGAACTCCCAGGGGCTTTTGCCTCCTAAGAGTAGTATT - 11700
-$ T Q EF RY MNSQGULUL PP K S § I
- L H XK NL GTI*TU©PURGUFOCILULRV VL
- Yy T R I *V Y EL P GAUFAS * E * Y *

11701 - GATGCTTTCAAGCTTAACATTAAGTTGTTGGGTATTGGAGGTARACCATGTATCAAGGTT - 11760
-DAF KUL UNTITJ KULITULGISGSGI KPCIKYV

M L §$ $ L TLSCWVLEVNUHUV S R L

Cc F QA *H *V VGY W R®*TMYQGC
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11761 - GCTACTGTACAGTCTAAAATGTCTGACGTAAAGTGCACATCTGTGGTACTGCTCTCGGTT ~- 11820
-A T V Q S KM S$SDVEKCTSVVL L 8V
- L L Y SLKCULT®* SAHTILWYCSRTF
- Y C TV * NV * R KV HTIC CGTH ATLG S

11821 - CTTCAACAACTTAGAGTAGAGTCATCTTCTAAATTGTGGGCACAATGTGTACARACTCCAC - 11880
-L ¢ QL RV ESS S KILWAQTCUV QL H
- F N NLE®* S HULIULWNTZECGUHNUVYNS ST
- § T T * §$ RV I F * I V GTMCGCTTUPOQQ

11881 - AATGATATTCTTCTTGCAAAAGACACAACTGAAGCTTTCGAGRAGATGGTTTCTCTTTTG - 11940
-N DI L LAI KT DTTTEA AT FEI KMV S L L
- M I FFLQIKTI QTULI XKTULSZ RZERUWTFTILTFTC
- * Y S S C KR HNTS* S F RETUDGTF S F V

11941 - TCTGTTTTGCTATCCATGCAGGGTGCTGTAGACATTAATAGGTTGTGCGAGGAAATGCTC ~ 12000
-S$S VvV LL SM QG AUV DTINZ RTLTCTETEMIL
- L FCY&PCRVYVYTUIL™*TULIGCA ATRTEKTCS
- C FA I HAGTCT CI RUH®**YV VR GNAR

12001 - GATAACCGTGCTACTCTTCAGGCTATTGCTTCAGAARTTTAGTTCTTTACCATCATATGCC - 12060
-DNRATTILOQA ATIA ASTETFS S L P S Y A
- I T VL L FRULULULNULV L Y HHMEP
- ** P CY S S G Y CFURTIO®*T FFTTITITCHR

12061 - GCTTATGCCACTGCCCAGGAGGCCTATGAGCAGGCTGTAGCTRATGGTGATTCTGRAGTC - 12120
-A YA T AGOQEA BDTYTET QO AV ANGTDSEV
- L M PLP R RPMSRIL™*LMUVITULKS
- L C HCPGGUL *AGCS * W * F * S R

12121 - GTTCTCAAAAAGTTAAAGAAATCTTTGAATGTGGCTAAATCTGAGTTTGACCGTGATGCT —- 12180
-V L K KL K KSL N VAU KGSETFTDTZ RTDA
- F S K S * RNUL *MWILNILJSTILTUV ML
- 8 Q KV KETIFET CG™* I * VvV * p * C C

12181 - GCCATGCARCGCAAGTTGGAARAGATGGCAGATCAGGCTATGACCCARATGTACARACAG - 12240
-A M QR XKL EJ KMH®BATDTU QA AMTOQMY K Q
- P C NA S WK RUW®WOQTIIRTIL®* P2 K CT N R
- H AT OQV G KD GRS G Y DUPDNUVQTG

12241 - GCAAGATCTGAGGACAAGAGGGCARAAGTAACTAGTGCTATGCARACAARTGCTCTTCACT - 12300
-A R S EDI KU RUBAIKVYTSAMOGETMMTLT FT
- 0 DLRTU RGO QI K*TL VUL CZEKTZ® QZCS S L
- K I * G Q EG K S N * C Y ADNUNA ATLHY

12301 - ATGCTTAGGAAGCTTGATAATGATGCACTTARCAACATTATCRACAATGCGCGTGATGGT - 12360
-M L R KL DNDATILUNU NTITINNA BT RIDEG
- ¢ L G S L I MMUBHTLTTUILSTMZ RV MV
- A * E A * * * C T * Q HY Q Q CA * W L

12361 - TGTGTTCCACTCAACATCATACCATTGACTACAGCAGCCAAACTCATGGTTGTTGTCCCT - 12420
-C vV PLNTITIZ EPLTTARATIKTLMUVV VP
- VP HS8S TS Y H *L OO PUNUSWILILS L
- C S TQ HHTTIODY S S QTU HGTCTCU©P *

12421 - GATTATGGTACCTACAAGRACACTTGTGATGGTAACACCTTTACATATGCATCTGCACTC - 12480
-DY 6T Y KNTTGCDGNTT FTV YA ASATL
- I MV PTRTTULUVMUVTUPILHMUHETLHS
- L WYL QEUHTIL* W * HUL Y I CTITCTIL

12481 - TGGGAAATCCAGCAAGTTGTTGATGCGGATAGCARGATTGTTCAACTTAGTGAAATTAAC - 12540
-W E I © Q VVDADS ST KTIVOQTLSETITHN
- G K S S KL L MU RTIARTLTEFNUNTILU VI KTLT
- G N PASC®*¥CG* QDT CST* * N * H

12541 - ATGGACAATTCACCARATTTGGCTTGGCCTCTTATTGTTACAGCTCTAAGAGCCAACTCA - 12600
-M DN S P NTLAWO®P®ULTI VT a2TLZRANS
- W T I H QI WILI 6L L L L QUL * E P T Q
- G Q F T KT FGULA ASYOCY S S K S QL s

FIG. 11 Con’t



Patent Application Publication  Apr. 1,2010 Sheet34 0190  US 2010/0080824 A1

12601 - GCTGTTARACTACAGAATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCG - 12660
-A V KL QNN ETLS PV ALUZ RZOQOMSCA
- L L NY RIMN®* UV Q * HY DRIC P VR
- c*»TTU E * * T E S S S TTTUDUV L CG

12661 - GCTGGTACCACACARACAGCTTGTACTGATGACAATGCACTTGCCTACTATRACAATTCG - 12720
-A G T T QT ATCTDUDUNATLA RY Y NNS
- L VvV PHKXKQLVvVvVLMTMHETLU®PTTITTIR
- WY H TN SLY * * @ CTO CILUL * Q F E

12721 - ARGGGAGGTAGGTTTGTGCTGGCATTACTATCAGACCACCRAGATCTCAAATGGGCTAGA - 12780
-K G GRFVLAULULSUDUHEODTILIEKWAR
- REV GL CWwWHYYQTTI KTISNGTULD
- G R *V CAGTITTTII RU®PUZPURSQMG* I

12781 - TTCCCTAAGAGTGATGGTACAGGTACAATTTACACAGAACTGGAACCACCTTGTAGGTTT - 12840
-F P KSDGTSGTTIUYTZ EULTEU®PU©PICRF
- S L RV MUV QVQFTOQNWDNIUHTLVGL
- P * E* WYURYDNILUHRTGTTUL * V C

12841 - GTTACAGACACACCAAAAGGGCCTAAAGTGAAATACTTGTACTTCATCAAAGGCTTAAAC - 12900
-V T DT P K GU?P KV KY LY F I KOGIULN
- L Q T HQ KGGL K *WNTTCTS S KA * T
- Yy R H T KRAO*SETIUZLVULHOQRILIKDOQ

12901 - AACCTAAATAGAGGTATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGGCTGGA - 12960
-NL NR GMVIL GS LA ATV RUILQAG
- T * I EV WCWAV * L L QY V F R L E
- P K *RY GAGOQVF S CY ST S 8 G WK

12961 - AATGCTACAGAAGTACCTGCCAATTCAACTGTGCTTTCCTTCTGTGCTTTTGCAGTAGAC - 13020
-N AT EV PANSTUVLSFCATFAUVD
- ML Q KYL?PIQULTCUF®PSVLLQQ™*TT
- Cc Yy R S TCOQFNTCATFULILTCUZFTCSRP

13021 - CCTGCTAAAGCATATAAGGATTACCTAGCAAGTGGAGGACAACCAATCACCRACTGTGTIG -~ 13080
-P A KA Y X DYLAS GG QQUPTITNTCUV
- L L K HI RI T *Q V EDWNI QS ?P TV *
- c *s$ I *# 6L P S KWU RTTDNHGQULCE

13081 - ARGATGTTGTGTACACACACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAAC - 13140
-K M L CTHTGTGQATI TV TPZE AN
- R CCVHTULVQDURQLUL *H QO KL T
- D VVYTHWYURTS GNYTCNTRS * H

13141 - ATGGACCAAGAGTCCTTTGGTGGTGCTTCATGTTGTCTGTATTGTAGATGCCACATTGAC - 13200
-MDQE S FGGASCCLYTCRT CHTITD
- W T K S&PLV VL HVV CTIVDATILT
- G PRVL WWCUPFMILSVL *MPH * P

13201 - CATCCAAATCCTAAAGGATTCTGTGACTTGARAGGTAAGTACGTCCARATACCTACCACT - 13260
-H P NP K GFCDULIKGI KY V QI P T T
- I § 1 L KDsSveT®*KV ST S KUY L P L
- S X s * R I L * L E R * VR PNT Y HL

13261 - TGTGCTAATGACCCAGTGGGTTTTACACTTAGAAACACAGTCTGTACCGTCTGCGGAATG - 13320
-C A NDU®PV GFTULURWNTTUWVCTVCGM
- VL MT QW VL HL ETZ QS V P S A EC
- c * * P § G F Y T * KH S L Y R L RNV

13321 - TGGAAAGGTTATGGCTGTAGTTGTGACCRACTCCGCGAACCCTTGATGCAGTCTGCGGAT - 13380
-W K GG Y GC S CcCDOILWIREZ®PTILMOQOQSAD
- G K VM AV VVTNSANUP®* CS L RM
- ERL WL * L * P TPRTULD AUV CGC

13381 - GCATCARACGTTTTTAARACGGGTTTGCGGTGTAAGTGCAGCCCGTCTTACACCGTGCGGCA - 13440
-A $ T FL NG FAUV *YV Q P VL HURAA
- HQRPF*TGULIRZ CI KT CS?P S Y T V R K
- I1 NV F KRV CGV SAAIRULTU®PTCGT
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13441 - CAGGCACTAGTACTGATGTCGTCTACAGGGCTTTTGATATTTACAACGAARAAAGTGCTG - 13500
-0 AL VL MSSTGULU LTIV FTTI KI KV L
- RH *Y *» CRLQGUPF*Y L QREKI KT CW
- G T S T DV VY RATFDTIYNZEI KS AG

13501 - GTTTTGCAAAGTTCCTAAAARCTAATTGCTGTCGCTTCCAGGAGAAGGATGAGGAAGGCA - 13560
-V L Q s$ s * KL 1 AVASRIRIRMZ RIEKA
-'F C KV P KN * L L S L P GEG * G R Q
- F A KFULEKTWNT CTCHR RYFOQEI KU DEEGN

13561 - ATTTATTAGACTCTTACTTTGTAGTTAAGAGGCATACTATGTCTAACTACCAACATGAAG - 13620
-I Yy *~T L TUL* L R GG I UL CULTTNMK
- F I RL L LCS * EAYYV*LPT * R
- L L D S Y F V VKR RHTM S NY Q H E E

13621 - AGACTATTTATAACTTGGTTARAGATTGTCCAGCGGTTGCTGTCCATGACTTTTTCAAGT - 13680
-R L F I TWULIEXKKIVQRULULSMTTF S8 S
- bYyoL*L G*RLS S GCCUP* L F QV
- T I Y NL V KD CUPAV AV HDFTF KF

13681 - TTAGAGTAGATGGTGACATGGTACCACATATATCACGTCAGCGTCTAACTAAATACACAA - 13740
-L B *MVTWYHTIYHV SV * L NT Q
- * S RW* HGTTVYTITSA SN *TIHN
- R VD GDMUV PHTISU RQRILTI KUY TWM

13741 - TGGCTGATTTAGTCTATGCTCTACGTCATTTTGATGAGGGTAATTGTGATACATTARAAG - 13800
-W LI *S$SMULYVILMRY I VIH*K
- 6 *F S LCSTSZ F* * G * L * Y I KR
- A DLV YATLU RIUHEEFDEGNTCDTTULKE

13801 - ARAATACTCGTCACATACAATTIGCTGTIGATGATGATTATTTCAATAAGAAGGATTGGTATG ~ 13860
-K Y s $§$ BT I AVMMTITISUSTIURI RTIGM
- N TRHTI QOL L * * * L F Q * E G L V *
- I1 L v T YNTCCDUDUDYFNIE KI KDWY D

13861 - ACTTCGTAGAGAATCCTGACATCTTACGCGTATATGCTAACTTAGGTGAGCGTGTACGCC - 13920
-T s§ * R I L T S YAYMILT®*V S V Y A
- L RRES*HLTURTIZ C®™*TLIR*ACTP
- F VENZPDTIULIRUVYANILGERV RQ

13921 - AATCATTATTAAAGACTGTACAATTCTGCGATGCTATGCGTGATGCAGGCATTGTAGGCG - 13980
-NHY * R L YNSAMTLTCUVMOQOQATL * A
- I 11 KobDCTTIULURZCY® A®*CRIHTCTR RIR R
- $ L L XK TV F CDA AMU BRDA AGTIUVG YV

13981 - TACTGACATTAGATAATCAGGATCTTAATGGGAACTGGTACGATTTCGGTGATTTCGTAC - 14040
-Y * H 1 I R I L M GTGTTI S VI &Y
- TDIUR* S G S *WEULVRPFR* F RT
- L T L D NQDILWNSGNWYDTFG?DTF V Q

14041 - AAGTAGCACCAGGCTGCGGAGTTCCTATTGTGGATTCATATTACTCATTGCTGATGCCCA - 14100
- XK * HQ AAEFL L WTIMHRTITHTC™* CP
- $ 8T RU LIRSS Yy CGVFIUL LTI ATDAH
- vV APGCGV?PI VDS Y Y S TL L M P I

14101 - TCCTCACTTTGACTAGGGCATTGGCTGCTGAGTCCCATATGGATGCTGATCTCGCAAAAC - 14160
- $ L *L GHEWUIL L S 2?2 I WMUILTI S QN
- P HFD* G I GC*VPY GC * S RKT
- L T LT RAMLAAE S HMDAUDTILA K P

14161 - CACTTATTAAGTGGGATTTGCTGAAATATGATTTTACGGAAGAGAGACTTTGTCTCTTCG —- 14220
-B L L $ 6GI C*NMTIILURI KT RDIFV S5 8
- T Yy * VvV 6 F A ETI *F Y GRETTU LS L R
- L T KWDULULIEKYODU FTUEZ EW RTILTCILF D

14221 - ACCGTTATTTTAAATATTGGGACCAGACATACCATCCCAATTGTATTAACTGTTTGGATG - 14280
-T v I L ¥I GG TIRWHBTTIU®PIUVL TV WM
- P L F *I L GPDTIPS QL Y * L F G *
- R Y F K Y WD QT Y HPNCTINTUTCTILDD
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14281 - ATAGGTGTATCCTTCATTGTGCAAACTTTAATGTGTTATTTTCTACTGTGTTTCCACCTA - 14340
-1 6 VS FIVOQOTULMTCYU PULILTCT FHIL
- * Yy Y P SLCIKUL*CUVIUFYTCVSTY
- R CI L HC ANV FNUVILTFS STV F P P T

14341 - CAAGTTTTGGACCACTAGTAAGAAAAATATTTGTAGATGGTGTTCCTTTTGTTGTTTCAR - 14400
-Q VL DH * * E XK YL * MV FLUL L F Q
- K FWTTS K KNI CURWGC CSUFCTCTEFN
- 8§ F G PLUVURI KTIT FVDSGV?PTFUV VST

14401 - CTGCATACCATTTTCGTGAGTTAGGAGTCGTACATAATCAGGATGTARACTTACATAGCT - 14460
-L DT I FUV S * E S Y I I RMZ®™* T Y I A
- W I PF S * VRS RT* S G CIKULT * L
- G Y H FRETULGV VUV HNOQDUVNTLH S 8

14461 - CGCGTCTCAGTTTCAAGGAACTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTT - 14520
-RV S V SRUNZ F*CMULILTIOQQLOCMZOQTL
- A S QFQGTU FSUVCC™* S$ S Y AC S F
- R L S F KZEJLTULV YA ADTPA AMUBHEABAHBS

14521 - CTGGCAATTTATTGCTAGATAAACGCACTACATGCTTTTCAGTAGCTGCACTARCARACA - 14580
-L A I YC*I N AL HA ATFIOQS*LH * QT
- WQ F I AR * TH Y MTULEF S S CTNKQ
- ¢ N L L L DKW RTTTCT F SV VAR AZTLTNN

14581 - ATGTTGCTTTTCAAACTGTCAAACCCGGTAARTTTTAATARAGACTTTTATGACTTTGCTG - 14640
-M L L F KIL S NPUVIULII KTT FMMTTULL
- CCF SN COQQTH R®* F * *» R L L * L CC
- VA FOQTV KUPGNT FNIEKT DT FYUDTFAUV

14641 - TGTCTARAGGTTTCTTTAAGGAAGGAAGTTCTGTTGAACTARAACACTTCTTCTTTGCTC - 14700
-C L KV $ L RKZEUVIL L NO*NTS S L L
- vV * R F L *GRI KV FTC®* ™I KTTULULTULTCS
- S XK G F F KEG S SV ELKHTFTFTFADQ

14701 - AGGATGGCAACGCTGCTATCAGTGATTATGACTATTATCGTTATAATCTGCCARCAATGT - 14760
-R M A TTULUL SV I MTTITIU VITICO QOSC

"- 6 W OQRCYQ *L * L L SL * S A NNV

- DGDNAATISDUYDVYJV YU RYNILUPTMHZC

14761 - GTGATATCAGACAACTCCTATTCGTAGTTGAAGTTGTTGATERAATACTTTGATTGTTACG - 14820
-V I s DNSY S * L KLL INTTULTIUVTIT
- Yy 9T TP I RS * S C * * I L * L L R
- DI ROUL L FV VEVVDIEKYT FTUDTZ CYTD

14821 - ATGGTGGCTGTATTAARTGCCAACCAAGTAATCGTTAACAATCTGGATAAATCAGCTGGTT - 14880
-M V A VL MM PT X * S L T I WTINOQTLV
- WW UL Y * CQ P S NI R * QS G * I S W F
- 6 6 C I N AR NOQV I VNI NTLTUDIEKSA ATGF

14881 - TCCCATTTAATAAATGGGGTAAGGCTAGACTTTATTATGACTCAATGAGTTATGAGGATC - 14940
-S$S H L I NGV U RULDT FTIMTQ * VMZ RTI
- P I * * M G * G * T L L * L NEUL * G 8
- P F N KWG KAUZRTLYYDSMS Y E DQ

14941 - AAGATGCACTTTTCGCGTATACTAAGCGTAATGTCATCCCTACTATAACTCARATGAATC - 15000
-K M HF SR IUL SVMSSILIL * L K * I
- R C T F RV Y * A * CHUPVYYNJSNTE S
- DAL FAYTI KU RUNVYVTIU®PTTITITOQQMNIL

15001 - TTAAGTATGCCATTAGTGCAAAGAATAGAGCTCGCACCGTAGCTGGTGTCTCTATCTGTA - 15060
-L S M P L VQRTIZETLA AZPO*TLV S L § V
- * Y CH * CKZE®* S S HZ R SWOCTUL Y L *
- K YATI SAI KUNZ RARTVAGVY S I C S

15061 - GTACTATGACAAATAGACAGTTTCATCAGAAATTATTGAAGTCAATAGCCGCCACTAGAG - 15120
-V L * QI DS F I RNY * S§ Q * P P L E
- Y Y DI K* TV S SETITITEVNSI RIH* R
- T M T N R Q F H OQ KL L K S I A A TR G
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15121 - GAGCTACTGTGGTAATTGGAACAAGCAAGTTTTACGGTGGCTGGCATAATATGTTAARAA - 15180
-E L L W * L E QA S F TV AGTI I C * K
- $ Y CGNWNI KOV L RWILA®* Y V KN
- AT VV I GT S K PF Y GG WHUNMMTILKT

15181 - CTGTTTACAGTGATGTAGAAACTCCACACCTTATGGGTTGGGATTATCCARARATGTGACA -~ 15240
-L F T V M * KL HTULWUV GI I QNUVT
- CL Q * CRNSTU®PYGLGUL S X M * Q
- VY S DV ETU®PHILMGWDYU®PZEKCTDTR

15241 - GAGCCATGCCTAACATGCTTAGGATAATGGCCTCTCTTGTTCTTGCTCGCAAACATAACA - 15300
-E P CLTCULG * W©PILILFULULANTIT
- §$ H A *HA*DNGTIL S CSCS QT * H
- A M PNMILURIMASTILVYVILA AR RIEKIHENT

15301 - CTTGCTGTAACTTATCACACCGTTTCTACAGGTTAGCTAACGAGTGTGCGCAAGTATTAA - 15360
-L AV T Y H TV ST G *L T S V R K Y *
- L L *L I T°PVFUL VS * RV CA S TIK
- C CNUL S HRTVFYRULANTETCA ATZGQUV L S

15361 - GTGAGATGGTCATGTGTGGCGGCTCACTATATGTTAAACCAGGTGGAACATCATCCGGTG ~- 15420
-V R WS CVAAUHYMZILNJZGQVEUHHETZPV
- * D GH VYV W RULTTIOC®*TI RMW®WWNTITI R *
- EM VM CGGSUL YV XK?PGGT?T S S G D

15421 - ATGCTACAACTGCTTATGCTAATAGTGTCTTTAACATTTGTCAAGCTGTTACAGCCAATG - 15480
-M L ¢ L L ML IV SULTU FUVIKTLTILTZGQTZPWM
- CYNCULC®* * CL * HL S S C VY S @gC
- A T T A Y ANS UV FNTICOQA AUV T ANV

15481 - TAAATGCACTTCTTTCAACTGATGGTAATAAGATAGCTGACAAGTATGTCCGCAATCTAC - 15540
-+ M H F F QL MV IU R®*TILTSMSATIY
- K C T S F N * W * * D S * Q V C P Q S T
- N AL L 8 TDGN NI KTIA ADT K Y VZRNTILDOQQ

15541 - AACACAGGCTCTATGAGTGTCTCTATAGARATAGGGATGTTGATCATGAATTCGTGGATG - 15600
-N T G S M 8§V S I ETIGMTLTIMMNSWM
- T QAL *VSL* K™*GC=* s * I RG *
- HRL Y ETCTLYU RNUZ RDVYDUHETFVDE

15601 - AGTTTTACGCTTACCTGCGTAAACATTTCTCCATGATGATTCTTTCTGATGATGCCGTTG - 15660
-§$ FTUL TCUVNTISU®P* * F F L MMZPL
- VL R L PA*'TFLHDUDST F * * C R C
- F Y A Y LRIEKUHZFSMMIUL S DDAV YV

15661 - TGTGCTATAACAGTAACTATGCGGCTCAAGGTTTAGTAGCTAGCATTAAGAACTTTAAGG - 15720
-¢c A& I TV TMAURIULI KUV * * L AL RTUL R
- VL * Q * L C G S RVF S S * H * = L * G
- C Y N S N Y AAQGUL VYV A S I KNF KA

15721 - CAGTTCTTTATTATCAAAATAATGTGTTCATGTCTGAGGCAARATGTTGGACTGAGACTG - 15780
-Q F FI I KI MCSOCULURIONUVGTL RL
- 8 8% L L 8 K * CVHV * G KMTILD * D *
- VL Y Y QNINUVU FMZSEAE KT CWTETD

15781 - ACCTTACTAAAGGACCTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGAG - 15840
-T L L K DL TNV FAUHS I QO C * L N K E
- P Y *RTSRIULL T AYNA AS* T R R
- L T K 6 P HET FCSOQHTMILV KGQGD

15841 - ATGATTACGTGTACCTGCCTTACCCAGATCCATCAAGRATATTAGGCGCAGGCTGTTTTG - 15900
-M I T C T C LT QI H Q E Y * A Q A V L
- * L RV PAL P RS I KU NI RI BRI RILTFSC
- DY VY L PY PODPSRIL G AGTCTE EFV

15901 - TCGATGATATTGTCAARRACAGATGGTACACTTATGATTGAAAGGTTCGTGTCACTGGCTA - 15960
-$ M I L S K QM UV HUL * L K G S C H W L
- R * Y C QN RWY YT YOD™* KUVRVTG Y
- D DIV K TDGTTULMTIEIRTEFEFV S L ATI
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15961 - TTGATGCTTACCCACTTACAAARCATCCTRATCAGGAGTATGCTGATGTCTTTCACTTGT - 16020
-L M L T HLOQWNTIULTIU RSMILMMST FTC
- * C L P T Y KTS* S GV C>*x CUL S LV
- DAY PVLTI KU HPNOQEYADUVFUHILY
16021 - ATTTACAATACATTAGAAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTATT - 16080
-I Y N TLESYMMSTILTLATT CWTOCTI
- F T I H* KV T * * A Y W PHV G H V F
- L QY I RKULHDETULTSGHMTILDMY S
16081 - CCGTAATGCTAACTAATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTA -~ 16140
-p *C>* L M I TU&PUHGTGWNULSFMZ RIL
- R NA N * * * §H L TV L G T * V L * G Y
- vV M L T NDUNT S R Y WEPETFUYEA AWM
16141 - TGTACACACCACATACAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGA - 16200
: -¢C T HHI QS CRIL*V L VY CATIHRR
- VvV HTTYSUL1LAGCRTCLCTIUVQZF®TD
- Y T P HTVULO0QAVGGATCVYLCNIZSZ QT
16201 - CTTCACTTCGTTGCGGTGCCTGTATTAGGAGACCATTCCTATGTTGCAAGTGCTGCTATG ~ 16260
-L HFVAV?PVLGDUHSYVAS A AWM
- FTSLRCLY *ETTIU®PMTLZGQUV L L *
- S LRCGA AT CTIU RIRP®PPFLTCTCI KT CT CYD
16261 - ACCATGTCATTTCAACATCACACAAATTAGTGTTGTCTGTTAATCCCTATGTTTGCAATG - 16320
-T M S F Q HHTDN* CCULULTIUPMTE EFAM
- P CHFNTITOGQQTISVVC®* S VL CULOQQTC
- H v I § T S H KL VL S VDNZPYVCNA
16321 - CCCCAGGTTGTGATGTCACTGATGTGACACAACTGTATCTAGGAGGTATGAGCTATTATT - 16380
-P Q VVMSLM®* HNTCTI®*EUV * A I I
- P RL *CH * CDTTU VS RIRYETLTLUL
- P G CDUVTDUVTOQLYULGGMS S Y YC
16381 - GCAAGTCACATAAGCCTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTT - 16440
-A $ H#H I s L PLV FHY VLMV RV F LV
- g vT*ASH*F S I MC™* W S G F WF
- K S H KPP PTI S FPLUCANGOQVF G L
16441 - TATACAAAAACACATGTGTAGGCAGTGACAATGTCACTGACTTCAATGCGATAGCAACAT - 16500
-Y T K T HV *AVTMSULTS MR * Q H i
- I Q K HMCRZQ*QCH* L Q CD S NM
- Yy K N T CV GG S DNV TDVFDNATLIATC
16501 - GTGATTGGACTAATGCTGGCGATTACATACTTGCCAACACTTGTACTGAGAGACTCAAGC - 16560
-v I G LML ATI T YL PTULV L RD S S
- * L D * C WRUILIHHTTCOQHILY * E T Q A
- DWTWN AGDYTITLTANTT CTERTILKL :
16561 - TTTTCGCAGCAGAAACGCTCAAARGCCACTGAGGAAACATTTAAGCTGTCATATGGTATTG - 16620
-F S Q Q KRS K ?PILRIKUHILSCHMUVL
- F R SRNAQSH™*GUNTI*aA UV IWYTC
- F A AETILI KA ATEZETU FI KUZLS Y G I A
16621 - CCACTGTACGCGAAGTACTCTCTGACAGAGAATTGCATCTTTCATGGGAGGTTGGAAAAC - 16680
-P L YA KY SLTEWDNZ CTIU FHGI RTILEN
- HCT RS TU L * Q RIASFMOGOGWKT
- T VR EV L SDREULUHILSWEV G K 2
16681 - CTAGACCACCATTGAACAGAAACTATGTCTTTACTGGTTACCGTGTAACTAAAAATAGTA - 16740
-L DHH *TETMSLL VTV * L KTIUV
- * T T 11 E Q K1 CL Y WULPCN* K * *
- R P P L NRNYVFTGYRUVTE KNS K
16741 - RARGTACAGATTGGAGAGTACACCTTTGAARARAGGTGACTATGGTGATGCTGTTGTGTACA - 16800
-K Y R 1 E ST ?PULIKI KV TMVMILILTCT
- $ TDWWRV'EL * KR *L W * CCCV Q
- v 9 I GEYTU FEI KGDYGDA AV V Y R
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16801 - GAGGTACTACGACATACARGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTG 16860
-BEVLRHTS*MLVITILOC®*HL TL
- RYY DI QVECWO®*XILILOCUV DI S HTC
- G T T TYZ XK LNUV GDY F VLTS HTUV

16861 - TAATGCCACTTAGTGCACCTACTCTAGTGCCACAAGAGCACTATGTGAGAATTACTGGCT - 163920
-* CHL VHLL * CHIEKJSTM®*ETLTLA
- NA T * CT Y S S ATRALTUCENZYWL
- M P L S APTILVPQE™HNY VI RTITGIL

16921 - TGTACCCAACACTCAACATCTCAGATGAGTTTTCTAGCAATGITGCAAATTATCAARAGG -~ 16980
-C T QHSTSOQOMSFLAMTLZGOQTITIIZE KR
- VP N T QHUL R *V F * Qg COCIKUL S K G
- Y P T L NI S DETFS S5 NV ANYQ KV

16981 - TCGGCATGCAAAAGTACTCTACACTCCAAGGACCACCTGGTACTGGTAAGAGTCATTTTIG - 17040
-S A CHK STUL H S KXKDHUL VL VRV ITL
- RHAEKUV UL YTU?PPRTTWYWO®*E S F C
- G M Q K Y S TLQQGU®PUPGTGIK S H F A

17041 - CCATCGGACTTGCTCTCTATTACCCATCTGCTCGCATAGTGTATACGGCATGCTCTCATG - 17100
-P S DL L S I THULULA*CTIIRUHEATLWM
- HRTCSUL L PICSHS VY GGMLSC
- I1 6 L AL YYPSARTIVYTA ATZCSHA

17101 - CAGCTGTTGATGCCCTATGTGARAAGGCATTAAAATATTTGCCCATAGATAAATGTAGTA - 17160
- L L MPY VKU RUH®*NICZP*TINVYV
- §$ C¢C *C P M * K GI KI FAHZR* M * *
- AV DALTCEIZ K- ALI KYULU?PTI DI KT CSR

17161 - GAATCATACCTGCGCGTGCGCGCGTAGAGTGTTTTGATRAATTCARAGTGAATTCARACAC - 17220
-E S Y LRV RA?*S VL INSIK™* I QH
- NH T CACARU RV F * * I Q § E F NT
- I1 I PARARVETCT FDI KT FZ KVNS T L

17221 - TAGAACAGTATGTTTTCTGCACTGTARATGCATTGCCAGAAACAACTGCTGACATTGTAG - 17280
-* N S M P S AL *MHHCOQIKOQULULTTL *
- R TV CVFULHCI KT CTIM AZRIUNNTC®*HTC S
- E QY Vv F CTVNA ALU®PETTATDTIUVYV

17281 - TCTTTGATGARATCTCTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTIC - 17340
-$ LMK SILWULILIMT®* VL S MILDF
- L * * N L Y G Y *¥L * L ECOCOGQZC * T 8
- F b EI S MATNYDU LSV VNAIRTILR

17341 - GTGCAARRCACTACGTCTATATTGGCGATCCTGCTCAATTACCAGCCCCCCGCACATTGC - 17400
-V QN T TSI LATILITULTLNINTYOQZPZPAHTC
- CKTULRULYWIRSCS I TS P P HTIA
- A K HYvVvVvyYy1IGGDUPAGQULU®PAZPI RTILL

17401 - TGACTARAGGCACACTAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAARACAA - 17460
-* L, KA H *NQWNTIULTIOQCATDTIL™* K Q
- b * RHETRTIRTIU F®* F SV QTYE NN
- T K 6 TLEVPEYFNJ SV CRILMIEKTI

17461 - TAGGTCCAGACATGTTCCTTGGAACTTIGTCGCCGTTGTCCTGCTGARATTGTTGACACTG - 17520
-* VvV Q9T CSULEL VAV YV LL KU LTUILTL
- RS RHEHEVPWNILS PLSC®>* NI C* HC

_ - G pDMPFPFLGTOCRIRCZPAETIUVDTYV

17521 - TGAGTGCTTTAGTTTATGACAATAAGCTAARAGCACACAAGGATAAGTCAGCTCAATGCT - 17580
-*»v 5L *F M TTI S * KHT RIS Q L N A
- ECF S L * Q0 * A K S T:0 G * V S8 S M L
- S AL vyYDWNI KT LI KA AHI KUDI K SAZQTCF

17581 - TCAAAATGTTCTACARAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTC - 17640
-S K C¢CSs§ST?& KVvLLHMMZEFEUHELQS T DL
- Q NVL QRCY YT®* CVFTICNZGQZ QTS
- K M F Y K GV ITUHUDVS S ATINI RPQ
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17641 - ARATAGGCGTTGTAAGAGAATTTCTTACACGCAATCCTGCTTGGAGARAAGCTGTTTTITA - 17700
- K * AL * ENF L A I LLGUEZ KTILTFL
- NR R CKURI S Y TS CULEIK S CF Y
- I G VvV VREPFLTI RNUPAWIRIEKA AUVFTI

17701 - TCTCACCTTATAATTCACAGAACGCTGTAGCTTCARARATCTTAGGATTGCCTACGCAGA - 17760

-8 HL I I HHRTTUL *L QK S * DCTULRR
- L TL*FTERTZ CST FI KU NULRTIA AYATD
- S P YN S QNAVASKTIULGLZPTO QT

17761 - CTGTTGATTCATCACAGGGTTCTGAATATGACTATGTCATATTCACACARACTACTGARA - 17820
-L L I H HRVLNMTMMSY S HIKTILULK
- ¢ *Ff I TGPF *I * L CHTIUHTNY * N
- v DS S$ O GGS EYDVYVTIFTOQQTTTET

17821 - CAGCACACTCTTGTAATGTCAACCGCTTCAATGIGGCTATCACAAGGGCARAAATTGGCA - 17880
-Q H T LVMSTASMU@WILS QG Q KL A
- $ TUL L * CQ PL QCGYHIKGIKNWH
- A HS CNUVUNIR RZEFNVATITR RAIEKTIGI!I

17881 - TTTTGTGCATAATGTCTGATAGAGATCTTTATGACAAACTGCAATTTACAAGTCTAGAAA - 17940
- C A * CL I ETIVFMTNWNTZCNILZ®GQUV * K
- P VHNV * * R SL *Q TATI YK S RN
- L ¢ I M S$DURDUILYDI XULQF TS L E I

17941 - TACCACGTCGCAATGTGGCTACATTACAAGCAGAAAATGTAACTGGACTTTTTARGGACT - 18000
-Y H V. A M WL HY K Q KM * L D F L R T
- T T S Q@ C G Y I TSR RIKZ CUNWTTF * G L
- P RRNVATULOQAENV VTG GTULT FZEKDTC

18001 - GTAGTAAGATCATTACTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGTTGATA - 18060
-V VvV R S L LV F I L HRHELHTSATLI
- * * DH Y WS s sy T™SGTYTUP QR * ¥
- S K I I T G L K P T OQAUPTHUL S V DI

18061 - TAAAATTCAAGACTGAAGGATTATGTGTTGACATACCAGGCATACCARAGGACATGACCT - 18120
-% NS R L EKDYVLTYQQAYQRT * P
- K I ¢ D* R I MC*HTURHETIKGUHDTL
- K F K TEGULCUVDTIU®POGTI P K DMTY

18121 - ACCGTAGACTCATCTCTATGATGGGTTTCAAAATGAATTACCAAGTCAATGGTTACCCTA - 18180
-T VvV DS SL *W VS K *ITI KSMUVTTL
- P * THLYDGT FOQNETLUZPSOQWIL P *
- R R L I $S M MGV FIKMNYQVNSGY PN

18181 - ATATGTTTATCACCCGCGAAGAAGCTATTCGTCACGTTCGTGCGTGGATTGGCTTTGATG - 18240
-I1 ¢ L s P AKI KULU FVTUFV RGILATILM
- Y VY HPRURSY S SURSCVDWIL * C
- M F I T R EEAIRHV RAWTIGF DV

18241 - TAGAGGGCTGTCATGCAACTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGAT - 18300
-* RAVMQLEMTILWVLTYIULS S * D
- RGLSCN®=* RCCGY * P T S P A R I
- E G CHATU RDA AV GTWDNILUPULUOQULGTF

18301 ~ TTTCTACAGGTGTTAACTTAGTAGCTGTACCGACTGGTTATGTTGACACTGAAAATAACA - 18360
-F L Q VI T * *L YRILVMTIL®?®TULIKTIT
- FYRC®* L S S8 CTDWULC™* H * K * H
- s T GV NLVAV PT GY VDTENNT

18361 - CAGAATTCACCAGAGTTAATGCAAAACCTCCACCAGGTGACCAGTTTAAACATCTTATAC - 18420
-Q N S P ELMOQONTLUBEOQUVT S L NTIL Y
- R I H QS *CIKT ST R™* PV * T S YT
- E F T RV N AIKUPUPUPGDQFIKHULTIFP

18421 - CACTCATGTATARAGGCTTGCCCTGGRATGTAGTGCGTATTAAGATAGTACAAATGCTCA - 18480
-4 s c I KaACUPGM®™*CV LR *Y KC S
- T HV * R L AL ECSAY * DS TNAQ
- L MY K 6L PWDNUVVRTII KTIUVOQMILS

FIG. 11 Con’t



Patent Application Publication  Apr. 1,2010 Sheet41 090  US 2010/0080824 A1

18481 - GTGATACACTGARAGGATTGTCAGACAGAGTCGTGTTCGTCCTTTGGGCGCATGGCTTTG ~ 18540
-V I H* KDCOQTZESTCSST FGRMATL
- * Y TERTIV VI RIOQS SRV RTPTLGATUWIL *
- DT L KGULSDU RV VYV FVLWA ATUHTGTFE

18541 - AGCTTACATCAATGAAGTACTTTGTCAAGATTGGACCTGARAGAACGTGTTGTCTGTGTG - 18600
- L HQ * S TJLSURILDUILZE KTET RVUVCUV
- A Y I NEVILCOQDWT* KNVILS V *
- L T S M K VYTV FVZKTIGPETRTTCT CTLTCD

18601 - ACAAACGTGCAACTTGCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCTG - 18660
-7 NV QL AFTILTILUHEOQTIILMEPA AZAGTITIHL
- 9 TCDNILULTFYTFTIURYTZLCILTLTESTFC
- K RATCTFSTSSDTJYA ATCWNHSV

18661 - TGGGTTTTGACTATGTCTATAACCCATTTATGATTGATGTTCAGCAGTGGGGCTTTACGG - 18720
-W VvV L TM S ITUHTILO®*ILMTFSSGATLR
- 6 F * L CL * P I YDOSX*XOC_CSAVGTULYG
- G F DYV YDNUPFMTIUDVOQQWGTFTG

18721 - GTAACCTTCAGAGTAARCCATGACCAACATTGCCAGGTACATGGARATGCACATGTGGCTA - 18780
-V T FRVTMTNTIARYMEMUHEMZUW®L
- * P S E * P * PTTILPGTTWI KT CTTCG *
- N L QS N HDOQUHCOQVYV HGNA ATHUV A S

18781 - GTTGTGATGCTATCATGACTAGATGTTTAGCAGTCCATGAGTGCTTTGTTAAGCGCGTTG - 18840
-V Y ML S * LDV ™*QSMSATLTLSA AL
- L * C Y HD *MTFSSP™*V L C* A R *
- CDAIMTA RTCTLAVYUHETGCTFEFU VKT RUVD

18841 - ATTGGTCTGTTGRATACCCTATTATAGGAGATGAACTGAGGGTTAATTCTGCTTGCAGAA - 18900
-1 6L L NTTULTUL®*EMUN®*GTILTILL A E
- L vc¢c+*1I9PYJYR®R®*TETGT®*TFCTL Q K
- W s VEYQ®PIIOGDETLTZRVNSHA AT CR REK

18901 - AAGTACAACACATGGTTGTGAAGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATG - 18960
-K YN T WUL * S L HCUILULTISTFSQTFF M
- $TTUHGT CTEVC CTIA ATC®* * VS S S § *
- VO HMV VY K SATILTLATDTE KT FEFUPVILHD

18961 - ACATTGGAAATCCAAAGGCTATCAAGTGTGTGCCTCAGGCTGAAGTAGAATGGAAGTTICT - 19020
-7T L EI 0 RL S SV CULTZRTLTEK®*UNGS S
- HWZ KSKGYOQVCASG®*SU RMEV L
- I 6 NP KATIZ KT CV?PQAEUVETWTE KT FY

19021 - ACGATGCTCAGCCATGTAGTGACAAAGCTTACAAAATAGAGGAACTCTTCTATTCTTATG - 19080
-T M L S HV VTI KTLTZ XK®*RNS S I L M
- R CSAMO®* * Q SL QNZ RGTULTILTFTLC
- DA QPCSDIEKAYZ KTITETETLTFEFTVYS YA

19081 - CTACACATCACGATAAATTCACTGATGGTGTTTGTTTGTTTTGGAATTGTAACGTTGATC - 19140
-L H I TTINGSLMV VT FUVCTFGTIUVTTLI
- Y T S R * I H * WCULTFUVILETL®*R * §
- T H HDXKT FTODGVCLTFWNZGCNUVDR R

19141 - GTTACCCAGCCAATGCAATTGTGTGTAGGTTTGACACARGAGTCTTGTCABACTTGAACT - 19200
-v T 0P MQLTCUVGLT QES ST COQT * T
- L P S QCNTCUV *V * 34 KSTILUVZI KTLTEL
- Y PANATIUVCRTFDTZ RUVILSUNTILNUNL

19201 - TACCAGGCTGTGATGGTGGTAGTTTGTATGTGAATAAGCATGCATTCCACACTCCAGCTT - 19260
-Y QA VMUVYVUVUVCM®*TISMEHSTTLOQTL
- TR L * WW™* F VCES®XO ATCTIUZ®PHTSSTF
- PG CDGGSULYUVNZ KU HATFUHTZPATF

19261 - TCGATAAAAGTGCATTTACTAATTTAAAGCAATTGCCTTTCTTTTACTATTCTGATAGTC - 19320
-S I KV HL LI * SN CTILS ST FTTITLTIUV
- R * KC I Y * F KA ATIM ATFTULTLTLTF * * 8
- DK SATFTNUNTULTZE KT G QTLT PTFTFJY Y S DS P
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19321 - CTTGTGAGTCTCATGGCAAACAAGTAGTGTCGGATATTGATTATGTTCCACTCAAATCTG -~ 19380
-L VS L M AN K*CRTIULIMTEFHESNIL
- L *V § W QTS S VGY *L CS8S T QQIC
- C ESHGI KOQUVVSDIDYVPL K S A

19381 - CTACGTGTATTACACGATGCAATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGT - 19440
-L RV L HDATI * V VL FADTMMZOQOMS
- Y VYYTMZGQFPFURWOCCULA®QT®PCIZK* V
- T ¢ I T R CNULGGA AV CRUHHBEANTEY

19441 - ACCGACAGTACTTGGATGCATATAATATGATGATTTCTGCTGGATTTAGCCTATGGATIT - 19500
-T DS T WMUHI I * * F L L DILAY G F
- P TVLGCTI*YDUDV FCWTI™* P MDL
- R Q9 YLD AYNMMTISASGT FSILWIY

19501 - ACARACAATTTGATACTTATAACCTGTGGAATACATTTACCAGGTTACAGAGTTTAGARA - 19560
-T N NUL I L I T C G I HL P G Y R V * K
- 9 T I * Yy L * PV EYTI Y QV TETFRK
- K Q F DT YNULWNTUPFTRIULIGQS L EN

19561 - ATGTGGCTTATAATGTTGTTAATAARAGGACACTTTGATGGACACGCCGGCGAAGCACCTG - 19620
-M WLIMULULTIIEKDTTULMDT?P®AZKUHTL
- ¢G6GL *CC* * R TUL* WTIRI RI RS TC
- VA YNV VNI KGHU FDGHAGEAPV

19621 - TTTCCATCATTAATAATGCTGTTTACACAAAGGTAGATGGTATTGATGTGGAGATCTTTG - 19680
-F P S LI MLZPFTQR*MVLM®WRS L
- FHH ** CCULHKI KGR RWY* CGDTIL *
- $ I I N NAV Y T K VD GTIDUVETITFE

19681 - AAAATAAGACAACACTTCCTGTTAATGTTGCATTTGAGCTTTGGGCTAAGCGTAACATTA - 19740
-K I R QH P L L MU LHULSFGUL S V T L
- X *DNTSC*CCTI*AULG* A * H *
- N K T TUL PV NV AFETULWAI KU RNTIK

19741 - AACCAGTGCCAGAGATTAAGATACTCAATAATTTGGGTGTTGATATCGCTGCTAATACTG - 19800
-NQ C QU RILURY SITIOWUV L I SUL L I L
- T S ARD®*DTIOGQ®* F GC* Y RC* Y C
- PV PETIKTIILNNILGVDTIAANTYV

19801 - TAATCTGGGACTACAAAAGAGAAGCCCCAGCACATGTATCTACAATAGGTGTCTGCACAA - 19860
-*SsS G TTI KU EI KU®PQHMY L Q * V § A Q
- NL 6L Q KRS PSS TCTIJYNIZ RTCTILHN
- I1 W D Y KREAPAHVY S TTIGVCTM

19861 - TGACTGACATTGCCRAGAAACCTACTGAGAGTGCTTGITCTTCACTTACTGTCTTGTTIG - 19920
-*L TLPRNI LU LRV LV L HLILS CL
- D*HCQETY*ECULZ FZFTYZCTULV *
- T b I AK K PTUESACSSULTV L F D

19921 - ATGGTAGAGTGGAAGGACAGGTAGACCTTTTTAGAAACGCCCGTAATGCTGTTTTAATAA - 19980
-M VE W XKDUR™*TFULETU?PVMVF * *
- W*¥S G RTGUR?PF* KRP *WCF NN
- G RV EGOQVDILU FRDNARNGUVULTIT

19981 - CAGAAGGTTCAGTCAAAGGTCTAACACCTTCAAAGGGACCAGCACAAGCTAGCGTCAATG - 20040
-Q KV Qg $ K Vv * HL 0 RDOQOHI KTULA A S M
- RRF S QR SWNTT FIKG GTSTS * R QW
- E G $V K GL TP S K GUPAQAS V NG

20041 - GAGTCACATTAATTGGAGAATCAGTAAAAACACAGTTTAACTACTTTARGAAAGTAGACG - 20100
-E S H * L EN¢QQ* KH S L TTTULIRK * T
- S HI NWIRTISKDNTV *L L * E S R R
- v T LI GE SV KTOQTFWUNYF KX KV DG

20101 - GCATTATTCAACAGTTGCCTGAAACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTTA - 20160
-A L F NS CULEKU©PTULULUZ RAET* R I L
- HY s TV aAa*0NILULYSE®QRILRGF *
- I T ¢ 0L PETYFTOQS RDUILEDF K
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20161 - AGCCCAGATCACAAATGGAAACTGACTTTCTCGAGCTCGCTATGGATGAATTCATACAGC - 20220
-8 P DH KW KIULTU FSS SL WMNDNS Y S
- A Q I T NGN * L S RARY G * I HT A
- P R S OQOMETUDT FIULELA AMTDET FTIOQR

20221 - GATATAAGCTCGAGGGCTATGCCTTCGAACACATCGTTTATGGAGATTTCAGTCATGGAC - 20280
-D I S §S RAMU©PSNTSFMZETISVMD
- I * A RGUILCULU RTHIRTLMWIRIEFOQSWT
- Y KL EG Y AUPFEHHTIUVY GDU F S HG Q

20281 - AACTTGGCGGTCTTCATTTAATGATAGGCTTAGCCAAGCGCTCACAAGATTCACCACTTA - 20340
-N L AV F I * * * a * P § A H K I HH L
- T WU R S S FNDI RILSQAILTIRF FTT *
- L 6 6L HHL MTI GULAI KU RSOQD S P L K

20341 - AATTAGAGGATTTTATCCCTATGGACAGCACAGTGAAAAATTACTTCATAACAGATGCGC - 20400
-N * R I L S L WTAOGQ®*K I TS * Q MHZR
- I R G F Y P Y G QH S E KILULUHUWNUR RTCRA
- L EDVFI PMUDJ STV EKNYT FTITDRADQQ

20401 - AAACAGGTTCATCAAAATGTGTGTGTTCTGTGATTGATCTTTTACTTGATGACTTTGTCG - 20460
-K ¢ VH QO NV CVIL *# L I FYLMTTUL S
- NR F I KM CVFCDO™* S F T * * L C R
- T G 8 §$ K ¢V C S Vv IDULULULTDTU DT F V E

20461 - AGATAATAAAGTCACAAGATTTGTCAGTGATTTCAAARGTGGTCAAGGTTACAATTGACT - 20520
-R * * § H XK I C Q * F Q KW S RUL QLT
- DN KV TRFV S DFIKS G QG Y N * L
- I I K $ Q DL S VI S K VUV KV TIDY

20521 - ATGCTGAAATTTCATTCATGCTTTGGTGTAAGGATGGACATGTTGAAACCTTCTACCCAAR - 20580
-M L K F HSCVF GV RMIDMILIE KU PSTQ
- ¢ * N F I HAULV * G WTT C™*DNTULTULUPK
- A EI S FMIL WO CIXDGHV ETF Y P K

20581 - AACTACAAGCAAGTCAAGCGTGGCAACCAGGTGTTGCGATGCCTAACTTGTACAAGATGC - 20640
-N Y K ¢ VX R GNQVLRTCILTT CTRC
- T T S K S S8 VATU RZCCTDA A®*XULV Q DA
- L QA S QA WQ PGV AMUPNILYIKMZQ

20641 - AAAGAATGCTTCTTGAAAAGTGTGACCTTCAGAATTATGGTGAAARATGCTGTTATACCAA - 20700
-K E CFL K S VT PR RTIMVI EKMMTILTIL Y Q
- K N A § * KV *» P S EULW* KCOC Y TK
- R ML L E XK CDULG QNY G ENA AUV I P K

20701 - AAGGAATAATGATGAATGTCGCARAGTATACTCAACTGTGTCAATACTTAAATACACTTA - 20760
-K E * » *» M §$ ¢ S I L N CVNT* I H L
- RN N DECURIKUVY STV S5 TI L KVYTY
- 6 I M M NV AKYT QLT COQVYULNTTULT

20761 - CTTTAGCTGTACCCTACAACATGAGAGTTATTCACTTTGGTGCTGGCTCTGATARAGGAG - 20820
-L * L Y P T T * EL F TUL VL ATUL I K E
- F §$ CTULQHESY SL WO CWIL * * R 8
- L AVPYNMRBRVYVI-HFGBAGSDIKG V

20821 - TTGCACCAGGTACAGCTGTGCTCAGACAATGGTTGCCAACTGGCACACTACTTGTCGATT -— 20880
-L H Q V QL C S DNGTCOQULAILRKYL S5 I
- ¢ TRY S CAQTMUVANUWUHTTCR F
- AP G T AV L R QQWUL P T GT L L V D S

20881 - CAGATCTTAATGACTTCGTCTCCGACGCAGATTCTACTTTAATTGGAGACTGTGCAACAG - 20940
-9 I LMT S S PTQILL * L ETUV QO Q0
- RS * * L, R L, A, R R P Y FP NWURUILOCNDN S
- DL NDPFVSDADSTULIGDT CH ATV

20941 - TACATACGGCTAATAAATGGGACCTTATTATTAGCGATATGTATGACCCTAGGACCAAARC - 21000

Y T RL I NGTLL L ATICMTTULG P N

T Y G * * M G P Y Y * R Y V * P * D QT

H T A NI KWDULI I 8 DMYDUPU RT K H
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21001 - ATGTGACAAAAGAGAATGACTCTAAAGAAGGGTTTTTCACTTATCTGTGTGGATTTATAA - 21060
-M *Q KR MTULIZ K KGT FSULICVDIL *
- CDKXKURE*L * RRV FHL S VW I YK
- vV T K ENUDSEKEGTFT FTZYULCGVF I K

21061 - AGCAAAAACTAGCCCTGGGTGGTTCTATAGCTGTAAAGATAACAGAGCATTCTTGGAATG - 21120
- KN *P W VVL * L * R *» @ 8 I L G M
- A KT SPGWUFY S CZ KDNZ RATFILEZC
- Q K L ALGGSTITA ARY KTITEUHSWNA

21121 - CTGACCTTTACRAGCTTATGGGCCATTTCTCATGGTGGACAGCTTTTGTTACAAATGTAA - 21180
-L T F T S L WATI SHGGQULILUL QM *
- * P L QA Y GPVFLMVDSFCYZ KCK
- D L Y KL MGUHF S WWTOAUFUVTNDNVN

21181 - ATGCATCATCATCGGAAGCATTTTTAATTGGGGCTAACTATCTTGGCAAGCCGAAGGARAC ~ 21240
-M H HHRIKHYF*L GGLTTIULASIRRN
- ¢ I I I GG S I FNWG* L S WOQAEGT

. - A°'S S S EAVFIL I GANYTU LG K P KE Q

21241 - ARATTGATGGCTATACCATGCATGCTAACTACATTTTCTGGAGGAACACAARATCCTATCC - 21300
-K L M A I PCMULTTZ FSGGTQQTIUL S
- N * WL Y HAC®*LHU FULEZEWHBIKS Y P
- I DG Y TMHANZYTIF W RWUNTNZPTIOQ

21301 - AGTTGTCTTCCTATTCACTCTTTGACATGAGCAAATTTCCTCTTAAATTAAGAGGAACTG - 21360
-5 ¢L P I HSILT*ANU FILILN®*ZEZEL
- VVFL FTUL* HEOQQTISS * I KU RNTZC
- L $SsS Y SLTFfFrDWMZSIK FUPLI KT LI RGTA

21361 - CTGTAATGTCTCTTAAGGAGAATCAAATCAATGATATGATTTATTCTCTTCTGGARRAAG - 21420
-L * CLLRRTIIKSMTIO®*T FTIULTFW KK
- C NV S *GESUNOQ™*YDU LU F S S G KR
- v M $ L KEDNOQTINTDMTIY S L L EKG

21421 - GTAGGCTTATCATTAGAGARRAACAACAGAGITGTGGTTTCAAGTGATATTCTTGTTAACA - 21480
-V 6L S L EXKTTETZLWT&FOQVIFULULT
- * A Y H * R K Q QS CGFZEK* Y S C * Q
- R L I I RENWNW RV VYV VS S DTIULVNN

21481 - ACTAAACGRACATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTG - 21540
-T X R TCUL ¥ §$Y Y F L L SLVVVTTL
- L NEHV Y FLITI S Y S H *W* * p *
- * T NMUPF¥P I FLLFFLTULTSG S DIL D

21541 - ACCGGTGCACCACTTTTGATGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTA - 21600
-T 6aAP1LLMMV FI KU LILTITIULNTITILHL
- P VHHPF * * CS S S *L HSTYFTIY
- R ¢C TTV FDUDUV QAUPNYTOQHTS S M

21601 - TGAGGGGGGTTTACTATCCTGATGARATTTTTAGATCAGACACTCTTTATTTAACTCAGG - 21660
-* 6 G FTIULMI KT FULDOQTU LT FTI * L R
- EGG66GL LS * * NF * I RHSULFNSG
- R G VY Y P DETITFRSODTIULY LT QD

21661 - ATTTATTTCTTCCATTTTATTCTAATGITACAGGGTTTCATACTATTAATCATACGTTIG ~ 21720
-I ¥y ¥F FHFI L MILQGFIUL L I I RL !
- P I $§$ S I L F *CY RV S Y Y * § ¥ V W
- L F L P F Y SNUVTGFHTTIWNUHTTFG

21721 - GCARACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGAAATCAAATG - 21780
-ATUL S Y L L RMV F I LULUPOQOQIRNZOQM
- P CHTV F*GWYULFCTCUHIZ RETITIKC
- N P VI PFXKDGTI Y FAATEI KS NV

21781 - TTGTCCGTGGTTGGGTTTTTGGTTCTACCATGARCAACAAGTCACAGTCGGTGATTATTA - 21840
-L $ VVGFLVLP*TTSHSZR™* L L
- CPWL G FWFYHUEOQQV TV G DY Y
- vV R GWVF GS TMNNI K S Q S V I I I
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21841 - TTAACBATTCTACTAATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTT - 21900
-L 7T I LLMULULYEHV TILNTC CVTTL
.- * 9 FY*CCY< T SsSsMO®*TUL* I V. * Q P F
- N NS TNV VIRACNT FUETLT CDNUPF

21901 - TCTTTGCTGTTTCTARACCCATGGGTACACAGACACATACTATGATATTCGATAATGCAT - 21960
-$§ L L F L NP WV HRUHITIL®*Y S I MIH
- L CC?¥F *THGYTDTY Y DTIR * C I
- F AV S K?PMGTQQTHTMTIUF?DUNATF

21961 - TTAATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGATGTTTCAGAAAAGTCAG - 22020
-L I AL S ST YL MUPUFRTILMTEUOQI KS Q '
- # L H F RVHTI * CLUFAS*CFJRK VR
- N CTPFEYI S DATFSLDV S EKSG

22021 - GTAATTTTAAACACTTACGAGAGTTTGTIGTTTAAAAATAAAGATGGGTTTCTCTATGTTT - 22080
-V I L NTYESULCLIKTII KMGT EFSMTF
- * F * T L T RV CV * K * R WV S L CL
- N F K HLREVFVF KNI KDSGT FULY VY

22081 - ATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTAACACTTTGA - 22140
-I R A I N L * M * F VI Y LULVULTTIL *
- * L $TYURCS S *s T FWUZF * HF E
- K G Yy  pI DVVRDUILU®PSGTFNTUL K

22141 - AACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAG - 22200
-N L FL S CULULUVLTULO®QITULZE®PTFTILQ
- T Y F *V A S WY * H Y XK F * S H S§ Y S
- P I F KL PL GTIWNITNU FIRATITILTA

22201 - CCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATT - 22260
-P FP HLL KTV FOGARIOQOQLOQOZ®PTITUILILAI
- L FP T CSU RHULGHVS CSLFOCWILF
- F S PAQDTIWGT™ S AR AA AYFV G YL

22261 - TAAAGCCAACTACATTTATGCTCAAGTATGATGAAAATGGTACRATCACAGATGCTGTTG - 22320
-* 3 Q L HL CSSMMI KMVQS5S QMIULIL
- KA NY I YA QV * * KW YNUHURTCTC *
- K p T T F ML K Y DENGTTITDA AV D

22321 - ATTGTTCTCAAAATCCACTTGCTGAACTCAAATGCTCTGTTARGAGCTTTGAGATTGACA - 22380
-I1 v L K I HL LN S NAUL LR AL RTLT
- L F $ XK s TC*T¢QMULC* ETL * D * Q
- Cc $S QN PLAEULI KT CS VK S F E I DK

22381 - AAGGAATTTACCAGACCTCTAATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCC - 22440
-K EF T RPULTI S GVLF P QEMTL * D S
- RN L PDUL * F Q G CSLURUZRZCZCETIP
- G I Y QTS SNUFURVV PS5 GDVVRFP

22441 - CTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTTTAATGCTACTAARATTCCCTICTG - 22500
-L I L QTCVLULEIRU FILMILILNSTILIL
- *Y Y KL VS FWwWZ RGTF®*CY * I P F C
- N I T NL CU?PF GEV FNA AT KF P S V

22501 - TCTATGCATGGGAGAGAAAARAAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACA - 22560
-$S M H ¢GREKXKK?FPULTIUVLULTITIULZ¢GCST
- L ¢ M GEI K KDNZ F=* L CC* L L CA L Q
- Y A WEWRI KU KTISWNTCVADY S VL YN

22561 - ACTCAARCATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGRATGATC - 22620
-T Q H F F QPL SAMATFULUPILS *MI
- L NI F FNUL®>* VL WRUFCZE* V E * 5
- s T F F ST FKCY GV S ATI KTILNDL

22621 - TTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAGGGAGATGATGTAAGACRAA - 22680
-F A S PMSMQIULL *S REMMMT™* D K
- L oL o9gC&LCRUFUPFCSQGR * CK TN
- ¢ F S NVYADJSFVV XK GDUDV R QI
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22681 - TAGCGCCAGGACAARACTGGTGTTATTGCTGATTATAATTATARATTGCCAGATGATTTCA - 22740
-* R QD K L VL L L I I I I NTCOQMTIS
- §$ARTDNWOCYC®*TUL * L * I AR * F H
- A P G QT GV I ADYNYX XL P DDF M

22741 - TGGGTTGTGTCCTTGCTTGGAATACTAGGAARCATTGATGCTACTTCAACTGGTAATTATA - 22800
-WvVvvVvs<tiLLGIULGTULMTLTILOQILV ITI
- 6L CPCULUEY * EH* CY FNW * L ~
- G ¢CV L AWDNTRWMNTITIDATS STGNYN

22801 - ATTATAAATATAGGTATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTA - 22860
-I I NI G I L DMASTULSGU®PULIRETYTL
- L * I *V § * T WQA* AL * ERHBTI *
- Y K Y R YL RHGKULURUPFEIRDTISN

22861 - ATGTGCCTTTCTCCCCTGATGGCARACCTTGCACCCCACCTGCTCTTAATTGTTATTGGC - 22920
-M ¢ L S PLMANTLA ATPHILTLILTIWVTISG
- CAF L P * WQTULHZ®PTOCS* L L L A
- v P F $ PDGIKU®PCTU®PUPAILWDNTCYWP

22921 - CATTARATGATTATGGTTTTTACACCACTACTGGCATTGGCTACCARCCTTACAGAGTTG - 22980
-H *M I MV FTPILIULALATNILTEL
- I K * L W F L HHYWHWULUPTUL Q 8 C
- L NDY GPFYTTTS GIGY Q P Y R VYV

22681 - TAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCA - 23040
-* Y F L L NVF*MHRUPRZFVDOQNYTP
- §$ T FPF * TF KCTS GHGILWTIZ KTITIH-H
- V1. SFEZLULNAPATVCSGZP KL ST

23041 - CTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTG - 23100
-L ?” L L R TSV S IULTIULMDSUL VLV
- * p Y * EP V CQF * F * WTUHWY WC
- DL I KNQCVNV FDNV FWNGILTGT GV

23101 - TGTTAACTCCTTCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTG - 23160
-C *L L L Q RDVFNUHU FDNNTILAVMTEL
- VN S F FKETISTTISTTIWEP*CTF *
- L T P 88 S KRPFOQPU FQQFGRDV S5 D

23161 - ATTTCACTGATTCCGTTCGAGATCCTAARACATCTGAAATATTAGACATTTCACCTTGCT - 23220
-1 $ L I p F EI L KHTULI K Y * T F H L A
- FH * F RS RS * NI * NI RUHTFTLL
- F T DSV RDUP X TS E I L DTI S P C S

23221 - CTTTTGGGGGTGTAAGTGTAATTACACCTGGAACARATGCTTCATCTGAAGTTGCTGTTC - 23280
-L L6V * VvV *L KELEOQMVLHBLIKTULTILTF
- FWGC KO CNZYTWNI KTC?FTI* S COC S
- F GGV s$S v 1T ©PGTN AU S S EV A V L

23281 - TATATCRAGATGTTAACTGCACTGATGTTTCTACAGCAATTCATGCAGATCARCTCACAC - 23340
-Yy I KM L TALMT FULOQQVFWMOQTINSH
- I S RC* L H* CFY SDNJSCRSTHT
- Yy g b v N CTDVSTATIUHADU OQTILT?P

23341 - CAGCTTGGCGCATATATTCTACTGGARACARTGTATTCCAGACTCAAGCAGGCTGTCTTA - 23400
-Q L 6 A Y I L L ETMY S RUILKZQAV L
- §$ LA H I TF Y WIEKOQOQOCTIU®PDS S RIUL S Y
- A W RI Y ST GNWNVV FQTQASGT CTILTI

23401 - TAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGGCATTT - 23460
-* E L §$ M S8$8°TT? L1LMSATV FILULETLAF
- RS * A CRUHPFUL*V RHS Y WS W HUL
- G AEHUVDTSYUET CDTIU®PTIG G AGTISC

23461 - GTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCAAARATCTATTGTGGCTT - 23520
-V L Vv TIQF LYY VYV L AU KUDNUILIULWIL
- ¢ *L PY S FPFPIT* Y P KTIUYOCSGL
- A S Y H TV S LLRSTS QK S I V AY
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23521 - ATACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATAC - 23580
-I L CL * VL IUVQZLZL1TTULTITZ PTLTILY
- Y YV FRGC®* * FNCILTUL®™* * HHCYT
- T M S L GA DS S I AY SNUNTTIA ATISF®P

23581 - CTACTAACTTTTCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTAARACCT - 23640
-L L T FQLATLTLTG I XK *CULTFTULTUWULTIKP
- Y * L, FN * HY YRJSNA ATCTFVYG* NIL
- T N F S I S I T TTZ E-WMZPV VS MATE KT S

23641 - CCGTAGATTGTAATATGTACATCTGCGGAGATTCTACTGAATGTGCTARTTTGCTTCTCC - 23700
-p * I VI ¢ 7 S A E I L LNVULTITCT E s
- RRL * YV HLRRT FY*MCS*T FASTP
- VDCNMYTIOCGDSTET CANTILTILTLRQ

23701 - AATATGGTAGCTTITGCACACAACTAAATCGTGCACTCTCAGGTATTGCTGCTGAACAGE - 23760
-N M V A F A HN * I V H S QV L L L NR
- I ¥ * L L H T TZ K S SCTTUIL®RYO CC™* TG
- ¥ 6 8§ F CTOQTULUNZ RATLSGTIA AU ATEZQTD

23761 - ATCGCAACACACGTGAAGTGTTCGCTCAAGTCAAACAAATGTACAARACCCCAACTTTGA - 23820
-I AT H UV KC¢C S L K SNZI KT CTZ KU POQTL *
- § 0 HT *# SV RS SQTNVOQONZPNTFE
- RN T REVT FA RAOQV X (QMZYZ XKTZPTTL K

23821 - AATATTTTGGTGGTTTTAATTTTTCACARATATTACCTGACCCTCTAAAGCCRACTAARGA - 23880
-N I L V VL I FHE KV Y'YULTTLS®*S S QUL R
- I FWW®WZF*TFfF FTUNTITS* PSS KA AN * E
- Y F GG FNTFSSQIULPDTZPTILTE KT PTIEKR

23881 - GGTCTTTTATTGAGGACTTGCTCTTTAATARGGTGACACTCGCTGATGCTGGCTTCATGA — 23940
-6 L L L RTCSULTIUZRT™*UHSULMULAS *
- VF Y * GLATL* * 6 DTJ R CWILHE
- s F I EDIL LV FNZ KVTTILATDA ATGT FMEK

23941 - AGCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGRAGT - 24000
-8 N MANJ AS=*=UVIILMTZILETIZST FEFUVRR RS
- A I WRMU PR RT®* Y C * RS HILTG CA ATE/V
- QY 6 ECLGODTIDNSA AGT®RTUDTULTITCU AZOQTZKF

24001 - TCAATGGACTTACAGTGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTG ~ 24060
-$S M DL OO CCHIULCSTILMTI®* L L P TL
- QW T?YSVATSHAIHT®**YDOCGCTLEHC
- NG L TV L P&PILULTDUDMMTIA AABABTYTA

24061 - CTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTC - 24120
-L L * L VV L PLILDGUHTILVILATILTLTF
- C S S * W Y CHCWMUDTIWGC CMWZ RTC S 8
- ALV S GTATA AGTUWTT FGA aATGA AR ATLDQ

24121 - AAATACCTTTTGCTATGCARATGGCATATAGGTTCAATGGCATTGCAGTTACCCAAAATG ~ 24180
-K Y L L L C KW HTI OGS MATLTETLPZEKM
- N T F C YA DNGTI * V OQWUHUWS Y P KTC
- I P FAMOMAYTZ RTEFNGTIGUVTOQNDNUV

24181 - TTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACARGGCGATTAGTCARATTC - 24240
-F S M R T KN XK S PTNTULTT RZ RTLTVKTF
- § L * E P KTNZ RTO QT ®PTIO®*OQGTD* S N S
- L Y ENOQOTU KOQTIA ANZ QT FNI KA BATIZSGOQTIOQ

24241 - AAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCRAGACGTTGTTAACCAGA - 24300
-K N H L Q Q HQTULUHWASTCIE KTTULTL TR
- R I T Y NNTIDNGCTIGO QA AA ATRIU ERTEC * P E
- E S L T T TS TATULGIE KTILOQTDUVVNQN

24301 - ATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAR - 24360
-M L K H * T H L L NNILATLTITLVQF Q

C $ $ I KHTOC=*TT*1L * FWCNF K

A 0 AL DNTTULUVI XKOQLSSNTFTGA ATIS S
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24361 - GTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACARATTGACA - 24420
-v ¢ *M I S FRDILTII K SI RIRIERY KL T
- CA K * Y PFAT®*>* S RG GG TN * Q
- v L N DI L S RUL DI KV EAZEUV QI DR
24421 - GGTTAATTACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACRACAACTRATCAGGESG - 24480
-G * L Q ADF KA AT FI KZPM* HNN* S G
- VNYRQTSK?PSNILTCNTTTNDOG
- L I TG RUILQSLOQTYVTZ QOQULTIRA
24481 - CTGCTGAARATCAGGGCTTCTGCTAATCTTGCTGCTACTAAAATGTCTGAGTGTGTTCTTG - 24540
-L L K S$ G LL LI LLL L XK CUL S V F L
- ¢ * N@Q G FCcC?*sCCY*NV* V CSW
- A E I R A SANTILAAMTI KMSETCVILG
24541 - GACAATCAAARAAGAGTTGACTTTTGTGGAARAGGGCTACCACCTTATGTCCTTCCCACARG - 24600
-DNQ K ELTUFVERATTULZCZP 5 H K
- T 1 K K S * L L WK KGUL P P Y VL PTS
- Q S K RV DUFCGI K GY HULMS U F P QA
24601 - CAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACT - 246560
-Q PR M VL S S Y M S RMZCHUPRIRGT
- S PAWCCL®PTOCHVCATIU®PGTEEL
- AP HGVV FLHVTYV P S QEURNF
24661 - TCACCACAGCGCCAGCAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGARGGTGTTT - 24720
-$S P OQOROQOQPF VM KA AIZ KHITS L V KV F
- H HSASDNULS* R S I L P S * R CF
- T T A P A I CHUEG G XA AYT F®PZREGVF
24721 = TTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACARATAA - 24780
-L ¢ L M 2A0L1 GLULHURGTSFULHK*
- ¢V * W HFUL VY Y TEZETLIULUFPSTNN
- vV FNGTSWUFITQRNUPFFEFS P QTII
24781 ~ TTACTACAGACAATACATTTGTCTCAGGAARRTTGTGATGTCGTTATTGGCATCATTAACA - 24840
-L L QT I HUL SQETI VMSILILASTILT
- ¥ YR QY I CULURIKIL®* CIRYWHH * Q
- T T pbUwNTFVS GNTCTDVV I GTITINN
24841 - ACACAGTTTATGATCCTCTGCRACCTGAGCTTGACTCATTCAAAGRAGAGCTGGACAAGT - 24900
-T Q F M I L CNULSULTH S KIE K S W T S
- H 8§ L S s AT * A * L I QRRAGOQV
- T vy DUPILOQZPETILUDS S FZKEZETULDIKY
24901 - ACTTCAARAATCATACATCACCAGATGTTGATCITGGCGACATTTCAGGCATTAACGCTT - 24960
-T S K I I H H OMULTIULATUEFQAILTL
- LK sy I TRC* S WU RHF R H * R F
- F K NH T S P DV DL GDTI S GI NAS
24961 - CTGTCGTCAACATTCRAARAGAAATTGACCGCCTCAATGAGGTCGCTAARAATTTARATG - 25020
-L § s T F KK KULTASMRSTLIKTI * M
- CR QH S KU RDN*P P Q * G R * K F K *
- v v N I ¢ K E I D RLNEV A KNTULNE
25021 - BAATCACTCATTGACCTTCAAGAATTGGGAARATATGAGCAATATATTAAATGGCCTTGGT - 25080
-NH $ L TF KNWENMSNTITILNGTIL G
- I T H * P S RTIGKTI *ATIT Y *MATLV
- §$L I DL OQETULGI KYEOQYTIKWPWY
25081 - ATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAATCTTGCTTT - 25140
-M F GS A S L L D™*L P S S WL Q S CF
- L ARLUHCWTWNICHIRBKBEGYNTLAL
- v wiLGeFIAGLTIATIVMVTTITULTULC
25141 - GTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTITCTTGCTGCA - 25200
va*xLvyvavas RV EALV VL AA-A
L # b *L L QUL P Q GCMULLWUF L L Q
c MTSCCST CLI KGATCSTCGS ST CTZCHK
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25201 - AGTTTGATGAGGATGACTCTGAGCCAGTTCTCRAGGGTGTCARATTACATTACACATAAAR - 25260
-$ LM RMTULSQF SRV S NYTITHK
- vV *x ¥ g6 ¥ L * A §$ 5SS Q0 G C QI TULHTIN
- F DEDUDSEU®PVUIL K GV KU LIHYT™*T

25261 - CGAACTTATGGATTTGTTTATGAGATTTTTTACTCTTGGATCAATTACTGCACAGCCAGT - 25320
-R T Y G F VY EIFY S WINYCTAS
- EL M DL FMU®RYT FTZ FTULGSITA AZ~ QT PV
- N L WIOCUL *DUVFLLUL B QUVLILHS Q¥

25321 - AAAAATTGACAATGCTTCTCCTGCAAGTACTGTTCATGCTACAGCAACGATACCGCTACA - 25380
-K N *Q CF s CKyY CSCY s NDIDTHAT
- K I DNASPA STV HATA ATTIUPTILQ
- K L T M L J L VL FMULDOQZQQRY R YK

25381 - AGCCTCACTCCCTTTCGGATGGCTTGTTATTGGCGTTGCATTTCTTGCTGTTTTTCAGAG - 25440
-S L T?PFRMACYW® RTCTISTCTCT FSE
- A S L P F GWULVIGVATFLAVTFOQS
- PHSL SDGULILULALUHZPEFPILILZEFTFRA

25441 - CGCTACCARAATAATTGCGCTCAATAAAAGATGGCAGCTAGCCCTTTATAAGGGCTTCCA - 25500
-R Y Q NNTCABAGQ * KMAASU?PIL * G L P
- A T K I I A LNI KU RW®WOQTLA ATILYZXKGT FQ
- L P K *L RS I KDGS *©PFTIRASS

25501 - GTTCATTTGCAATTTACTGCTGCTATTTGTTACCATCTATTCACATCTTTTGCTTGTCGC - 25560
-V HL QQ F TAATITCYHLUEFTSF ATCR
- F I ¢CNL L LL FVTTIYSHULILUL VA

' - S FAI Y CCYULULLUPSIHTIUFPCILSL

25561 - TGCAGGTAAGGAGGCGCAATTTTTGTACCTCTATGCCTTGATATATTTTCTACAATGCAT - 25620
-C R * G GA I FvVvePLCLODTIU FSTMH
- AG K EAQPFPLYLYALTIYT FTZLUOGQTCTI
- Q VRRRNV FCTSMZ®P*Y I F Y NAS

25621 - CAACGCATGTAGAATTATTATGAGATGTTGGCTTTGTTGGAAGTGCAAATCCAAGAACCC - 25680
-Q RM * NY Y EMTULA ATLULEV QI Q E P
- NACRIIM®BRTCMW®WILCMWI KT CI K S KNP
- T H VELVL * DV G F V G S8 A NUPRTH

25681 - ATTACTTTATGATGCCAACTACTTTGTTTGCTGGCACACACATAACTATGACTACTGTAT - 25740
-I T L * CQLLCULULAUHT®*XTL™>*UL L Y
- L L YDA ANYUFVCWHTHNYDYCI
- Y FMMPTTULUFAGTHTITMTTV Y

25741 - ACCATATAACAGTGTCACAGATACAATTGTCGTTACTGRAGGTGACGGCATTTCAACACC - 25800
-7 I * Q CHRYNTCURY™* R™*RHUFNT
- P YN SV TDTTIVVTESGDG GTIS TP
- H I TV S QI QQUL SUL L KV TAUZEFQH Q

25801 - AAAACTCAAAGAAGACTACCAAATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAA - 25860
-K T Q R R L P NWWILF>* GG * A L RC *
- KL X EDY Q@I GG Y S EUDRIHES G VK
- N 8§ K K TTU XKTUILVvyVvyIULURTIUGTOQV L K

25861 - AGACTATGTCGTTGTACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACA - 25920
-R L CRCTWULU FHRSULILUPA®*V YT
- DY VvVV YV H GY FTEUV Y Y QL E S T Q
- T M S L YMATISU©PI KU©FPTTSUL S UL HK

25821 - AATTACTACAGACACTGGTATTGAAAATGCTACATTCTTCATCTTTAACAAGCTTGTTAA - 25980
-N Y Y RH WY * KCYTIULHUL * Q A C *
- I T TDTGIEWNA ATV FZ FTIU FNIZ XKTLVK
- L L Q9 T L VL XMULHS S S LTS UL L K

25981 - AGACCCACCGAATGTGCAAATACACACAATCGACGGCTCTTCAGGAGTTGCTAATCCAGC - 26040

R P TECO ANTHNZ RU RILUFRSC * 5§ S

D PPNV QIHTTIUDSGS S GV ANUPA

T H RMCIKYTOQSTATLUGQIETLT LTIOQDOQ
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26041 ~ AATGGATCCAATTTATGATGAGCCGACGACGACTACTAGCGTGCCTTTGTAAGCACAAGA - 26100
-N 6 § N L * * A DDDVY * RATFUV S TR
- M D P I YDET PTTTTS SV PL * A QE
- W I QFMMS SR RRTILILATCLTCIEKTH KK

26101 - ARGTGAGTACGAACTTATGTACTCATTCGTTTCGGAAGAAACAGGTACGTTAATAGTTAA - 26160
-K * VR T Y VUL IRTFGTZ RNZ RYV VNS *
- §$ £EYETLWMYJSTFVYSEETGTTLTI VN
- V5 T N L CTUHST FRIEKTI KTZGQVZ R * * L I

26161 - TAGCGTACTTCTTTTTCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTAC - 26220
-+ R T S F S CFURGTITILATSU HTSHP Y
- §$V 1L FLATFUVVF FULULVTULATITLT
- AY FF FLL S WY SC* SH™* P S L L

26221 - TGCGCTTCGATTGTGTGCGTACTGCTGCAATATTGTTAACGTGAGTTTAGTAAARACCAAL - 26280

’ -¢c A S I VCV L LQVYC®*RETFSI KTHN

- A L RLCAUYCCNTIUVNVZSTUILUVZEKTPT
- R FDCVZRTA AATITLTLT * Vv * * N Q R

26281 - GGTTTACGTCTACTCGCGTGTTAAAAATCTGAACTCTTCTGAAGGAGTTCCTGATCTTCT ~ 26340
-6 L RLLATC* K SETULTF* RS S * 8 8§
- VY VY S$ RV KNTULUNSJSETG GV PDTIL L
- F TS TRV L K TI*TJILULJZEKTETFTLTITFTW

26341 - GGTCTAAACGAACTAACTATTATTATTATTCTGTTTGGAACTTTAACATTGCTTATCATG - 26400
-¢ L NE L TTITI1ITI I L FGTULTULILTIM
- VvV *# " N * L L L L FCULZETLS®*UHCTL S W
- 8 KR TNJY Y Y Y SV WNTFEFNTIA ATYHG

26401 - GCAGACAACGGTACTATTACCGTTGAGGAGCTTAAACAACTCCTGGAACAATGGAARCCTA ~ 26460
-ADNGTTITVETETLZE K QTZLTLTETUGQTUWNDNL
- Q9T TV L.LUPUL®RSTILUNUNSTWNNDNTGT *
- RQRY Y YR * GA*TTU PGTMEP S

26461 - GTAATAGGTTTCCTATTCCTAGCCTGGATTATGTTACTACRATTTGCCTATTCTAATCGG ~ 26520
-v I ¢ F L FLAWTIMTLTILUGOQQTFATY SN R
- * *» Yy §$ Y S * P 6L CVYYNTZLZ PTIULTIG
- NRFPTIUPSILDVYUVTTTITCTLTE * S E

26521 - ARCAGGTTTTTGTACATAATARAGCTTGTTTTCCTCTGGCTCTTGTGGCCAGTAACACTT - 26580
-¥N R F L Y I I X L V FL W ULULWZPVTTL
- 7T G FCT™* * S LFSSGSCG Q * H L
- Q VFV HENI KA ACTFZPTLALTYA ASTINTTC

26581 - GCTTGTTTTGTGCTTGCTGTTGTCTACAGAATTAATTGGGTGACTGGCGGGATTGCGATT - 26640
-A C FVLIAUVY Y RTINW®WNUVTG GG GTIAI
- L V.CILILTUL ST ETLTIGS®*ILAGTLRL
- L FCACCTCILONM®*TILOGDUWRUDTECTDC

26641 - GCAATGGCTTGTATTGTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTTCAGGCTG - 26700
-AMACIUVGCL MWIL S YT FUVAST EFRL
- QW1lL$LVL*HA*CGTLA AT STILULZPSGSC
- NG L Y CRTULU DUV AM®®*TLILRTCT FTILZOQA AUV

26701 - TTTGCTCCTACCCGCTCAATGTGGTCATTCAACCCAGARACAAACATTCTTCTCAATGTG - 26760
-F ART R SMUWST FNZPETNWNTITULTILNV
- L L VPAOQCGUHTSTOOZ KT G QTTFTFSMSC
- €S Y PLNUVVIOQPZ RNUNI KIEHEHSSZOQTCA

26761 - CCTCTCCGGGGGACAATTGTGACCAGACCGCTCATGGAAAGTGAACTTGTCATTGGTGCT - 26820
-P L RG T I VTR RUEPLMESTSTETLVTIGA
- L S G GQUL * P DR SWE KUVNTLTSTLV L
- S P GDNTZ CODUGOTA AT HTGTI K™*TCHTWTCC

26821 - GTGATCATTCGTGGTCACTTGCGAATGGCCGGACACTCCCTAGGGCGCTGTGACATTAAG ~ 26880
-v I I R G HLRMAGTU HSTILGRT CTD I K
- *x S FVVTCETWTEPEPDTU P®*GAUVTTL R
- D H S WSLAWNGR RTTULTPRATL®*H * G
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26881 - GACCTGCCAAARAGAGATCACTGTGGCTACATCACGAACGCTTTCTTATTACAAATTAGGA - 26940
-D L P KETITUVATSU®RTIULSYYZ KILSG
- T CQ KRS L WILHHEHRT EFTLTITN* E
- P AKURDI HCGY I TNATFULILZOQTIRS

26941 - GCGTCGCAGCGTGTAGGCACTGATTCAGGTTTTGCTGCATACAACCGCTACCGTATTGGA - 27000
-A S Q RV GTDSGFAAYNZ RYRTISG
- R RSV *AL I VU LULHTTA ATV L E
- V AACRUH*FRFCCTIOQPULU?PY WK

27001 - AACTATAAATTAAATACAGACCACGCCGGTAGCAACGACAATATTGCTTTGCTAGTACAG - 27060
-N Y KL NTUDUHAGSNTDNTIATILTLUVQ
- T I N * I @ T TPV ATTTIULILTC®*Y S
- L * I KYRPURR™*OROQYCZFASTV

27061 - TAAGTGACARCAGATGTITTCATCTTGTTGACTTCCAGGTTACAATAGCAGAGATATTGAT - 27120
-+ vy TTDVS S C*L P GY NS RDTID
- K * Q oM FHLVDUFQUVTTIA AETITLTI
- S D NRCUPFPFIULULITJ SURILOQ™*QRY * L

27121 - TATCATTATGAGGACTTTCAGGATTGCTATTTGGAATCTTGACGTTATAATAAGTTCAAT - 27180
-Y HY EDUPFFQDCYULES*RY NI KFN
- I I M RTVFRTIATIWNILDWVITI S S5I
- s L *6L S GLULVFGTIULTTUL* * V Q *

27181 - AGTGAGACAATTATTTAAGCCTCTAACTAAGAAGAATTATTCGGAGTTAGATGATGRAGA - 27240
- ETI I * A SN*EEULF GV R * * R
- VR QL F KPULTIKI KNY S EULDUDEE
- * DN YL $SL *L RRTITIU RS S*MMIE KN

27241 - ACCTATGGAGTTAGATTATCCATARAACGAACATGARAATTATTCTCTTCCTGACATTGA - 27300
-T Y GV RL SI KU RT™* KULVF S S * H *
- P MEL DY P * NEHENYSULPDTID
- L W s * I I H K TWNMIEKTITITULUFUILTTULI

27301 - TTGTATTTACATCTTGCGAGCTATATCACTATCAGGAGTGTGTTAGAGGTACGACTGTAC - 27360
-L YL HLASYITIURS VL EVRILY
- CI YyIlILRATISL S GV C®™* R Y DOCT
- vV F T S$ ¢CEL Y HY QECVRGTT V L

27361 - TACTAARAGAACCTTGCCCATCAGGAACATACGAGGGCAATTCACCATTTCACCCTCTTG - 27420
-Y * K NL A HQ EHTURATIHUHTFTULIL
- T K R TULPTIURWNIW RGO OQFTTI S P S C
- L K EPpPC?PSGTZYEGNS P FHPULA

27421 - CTGACAATAAATTTGCACTAACTTGCACTAGCACACACTTTGCTTTTGCTTGTGCTGACG - 27480
-L T I N L H*LATLAHTULULULILUVILT
-~ 9 * I ¢ T NTL H * H T L CF C L C * R
- DNKFALTOCTSTHFATFATCA ATDG

27481 - GTACTCGACATACCTATCAGCTGCGTGCAAGATCAGTTTCACCAAAACTTTTCATCAGAC - 27540
-v L DI PI SCVQDOQVFHQNTFS S D
- Y ST YL SAACKTI SV FTIKTUFHOQT
- T R H T Y Q L RAURS YV S P KULUFTIRQ

27541 - AAGAGGAGGTTCAACARGAGCTCTACTCGCCACTTTTTCTCATTGTTGCTGCTCTAGTAT - 27600
-K RRFUNX S STURUHFFS L L L L * Y
- R GGG ST RALTLATU FSHCTCTCSSI
- EEV QOQETLYS?PULFLIVAA ATLWUVFEF

27601 - TTTTAATACTTTGCTTCACCATTARGAGAAARGACAGAATGAATGAGCTCACTTTAATTGA - 27660
-F * Y FASPULREZ RZ®OQUNIE™*AHTFN *
- FNTULUL HH* E KD RMNETLTULTID
- L I L ¢ F TI KR KTE®*MS S L * L T

27661 - CTTCTATTTGTGCTTTTTAGCCTITCTGCTATTCCTTGTTTTAATAATGCTTATTATATT - 27720
-L L F VL F S L S A I P CUFNNAY Y I
- FP YL CPFLAPF L LVF L VL IMULTITITF
- s I ¢ A F *9PFCYSULUF**CULULZYF
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27721 - TTGGTTTTCACTCGAAATCCAGGATCTAGAAGAACCTTGTACCARAGTCTAAACGAACAT - 27780
-L V F T RNUPOGS R RTILVYOQQS L NTEH
- W?F S LETIOQDTILETET PTCTI KUV * T NM
- G F H $ K SPRTI * KNTILVZPZXS KT RT *

27781 - GARACTTCTCATTGTTTTGACTTGTATTTCTCTATGCAGTTGCATATGCACTGTAGTACA - 27840
-E T S HCFDIL Y F S M QL HMHECST
- K L L I VLTT CIJSULCSTCTIUCTUV YV Q
- NF 8§ L F * L VPP LYAVAZYH ATL®* Y S

27841 - GCGCTGTGCATCTAATARAACCTCATGTGCTTGAAGATCCTTGTAAGGTACRACACTAGGG ~ 27900
-A L CTI * * T S CA *¥ R S L * G TTTUL G
- R CA SN K PHUVILET DT PTCIEKUVQH* G
- AV HL I NLMTCTLEKTITILUVZRYNTRG

27901 - GTAATACTTATAGCACTGCTTGGCTTTGTGCTCTAGGARAGGTTTTACCTTTTCATAGAT - 27960
-v 1 L I AL L GF VUL * ERT FY L FID
- * Y L * H CLAULTG CSU RIEKSGT FTT F S * M
- N T Y S TAWULCATLGI KV L PFUHRUE

27961 - GGCACACTATGGTTCAARACATGCACACCTAATGTTACTATCAACTGTCAAGATCCAGCTG - 28020
-6 T L WF KHAUHTLMMTLTILSTV KTI QL
- A HY G S NMUHT™*CY Y QL SR S S W
- BT MV QTTCTU PNV VTTINT COGQDTZPA ASG

28021 - GTGGTGCGCTTATAGCTAGGTGTTGGTACCTTCATGAAGGTCACCARACTGCTGCATITA ~ 28080
-V VRL * L 6V GTVFMIE KV T KTULTULHTL
- W CAY S * VLV PSS * RS PNZ CTCTI *
- G A L I A RCWYULUHUETGEHOQTZ 2ATFTR

28081 - GAGACGTACTTGTTGTTTTAAATAAACGAACARATTAARATGTCTGATAATGGACCCCAA - 28140
-E T?T Y L L F * I NEQTIKMSDNGUPQ
- R R T CCUF X * TNJIKIULZ KT CTULTIMDUPN
- DV L V VL NI KU RTN®*NUV * * ¥ T P I

28141 - TCAARACCAACGTAGTGCCCCCCGCATTACATTTGGTGGACCCACAGATTCAACTGACAAT - 28200
-S N QR S A PUZRTITU FGG G PTDS T DN
- Q T NV VPPALUHKLUVDZPQQIOQTZLTI
- K PT * CPPHY I WWTH®RT FN*Q *

28201 - ARCCAGAATGGAGGACGCAATGGGGCAAGGCCARAACAGCGCCGACCCCAAGGTTTACCC - 28260
-N Q NG G R NGO RARU PIEKIOQRU RZPOQOGTULTF
- T RMEDA AMG QGIOQNSADU PIKV Y P
- P E W RTOQW®W G KA KTA AUPTUPZRTETOQ

28261 - AATAATACTGCGTCTTGGTTCACAGCTCTCACTCAGCATGGCAAGGAGGRACTTAGATTC - 28320
-N N TARAS WU FTATLTOQUHGEKZ EZETLRTF
- I I L RLGS QUL SIL SMAZRI RNTLTD S
- * Y C VL V HS S HSAWOQG GG T * I P

28321 - CCTCGAGGCCAGGGCGTTCCAATCAACACCAATAGTGGTCCAGATGACCARATTGGCTAC ~ 28380
-P R G Q GV P I NTNZSGZPDDUGQTIG Y
- L EARRAZAFOQSTO®P?PTI VV QMTI KTILA AT
- S R P GRS NOUHUOQ™* W S R * P N WIL L

28381 - TACCGAAGAGCTACCCGACGAGTTCGTGGTGGTGACGGCAAAATGARAGAGCTCAGCCCC ~- 28440
-Y R RATUZRU®RVU RGGDGI KMMZE KXETLSTP
- T EE L P DETFV YV VTAZ K* K S S A P
- P K S Y PT S S WW * R QNZET RA ATZGQUPQ

28441 - AGATGGTACTTCTATTACCTAGGAACTGGCCCAGAAGCTTCACTTCCCTACGGCGCTAAC - 28500
-R WY FY Y LG T G PEW ASTILUPY G AN
- DGTSI1IT* ELAQ K LH FUPTATLT
- MV L L L PRNUW®WUPURSU FTSTLURIR *¥ Q

28501 - ARAGADAGGCATCGTATGGGTTGCAACTGAGGGAGCCTTGAATACACCCAARGACCACATT - 28560
-K E G I VWUV ATETGATLNT®PI KDHI
- K KA S Y GULOQILU REU®P* I HU©PI KTTL
- R R HRMGCNT™* G S L EJYTOQ® RPUHW
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28561 - GGCACCCGCAATCCTAATAACAATGCTGCCACCGTGCTACARCTTCCTCAAGGAACAACA - 28620
-G T RN PNUNWNZAZARATUV L QL PQGTT
- A P AI LI TMULU®P®POCYNZFULIZ XKEOQH
- H P QS * * 0 CCHRATTS S S5 RNIDNTI

28621 - TTGCCARAAGGCTTCTACGCAGAGGGRAGCAGAGGCGGCAGTCARGCCTCTTCTCGCTCC - 28680
-L P XKGFYAEGS SU RGS G S QA S S§ R S
- CQ KA STOQREA AREA AAV KU PTILTILA AP
- A K R L L RRGIE KOQRROQS S L F S L L

28681 - TCATCACGTAGTCGCGGTAATTCAAGARATTCAACTCCTGGCAGCAGTAGGGGARATTCT - 28740
-5$ 35 RS RGNSUBRNSTU®PGS S§ R G N S
- HHEVVAVIQETIUGQLTLAAUVGETI.L
- I T * S R * F KK F NS WOQQ * G KF 8§

28741 -~ CCTGCTCGAATGGCTAGCGGAGGTGGTGAAACTGCCCTCGCGCTATTGCTGCTAGACAGA - 28800
-P ARMAS GG GETA ALATLTULILTLTDR
- L L EWULAEVVKZLU®PSURYCC*TD
- C S NG * RRW*NCUPRATIAARZQI

28801 - TTGAACCAGCTTGAGAGCAAAGTTTCTGGTAAAGGCCAACAACAACAAGGCCARACTGTC - 28860
-L NQ L E S KV S G KGOQQQ QG Q TV
- * P §$ L RAKU FUL VKA ANINWNI KA AIZKTLS
- E P A * E Q S FW * R PTTTIRU®PNTCH

28861 - ACTAARGAAATCTGCTGCTGAGGCATCTAAAARAGCCTCGCCARAAARCGTACTGCCACARAA - 28920
-T K K S A A EA S KKU?PURQKRTAT K
- L R NL L LRHUILI KSTULAI KNUDNVILU?POQN
- * g I C C * G I * KA S P KTYCHIKT

28921 - CAGTACAACGTCACTCAAGCATTTGGGAGACGTGGTCCAGAACAAACCCAAGGARATTTC - 28980
-Q Y NV T QAT FGIRIRG?PEZQTOQGNF
- § T TS L KHULGDV V QNI KU®PIKETIS
- V Q R HS S I W ETW S RTNUWPRIKFR

28981 - GGGGACCRAGACCTAATCAGACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAA - 23040
-G D QDULI ROQGTDYKUHEWU®POTIAOQ
- G T XK T * 8 D KEUL I TUNTI G R KL HN
- G P RPNQTR RN®*TLOQTTILAANTE CTI

29041 - TTTGCTCCAAGTGCCTCTGCATTCTTTGGAATGTCACGCATTGGCATGGAAGTCACACCT - 29100
-F AP SASAVFFGMSU RTIOGMEVTFP
- L L gV PLUHSULETCHA ATILA AWIZ KS H L
- Cc §$ K L CTI UL WWNUVTUHWUHGS HTF

29101 - TCGGGARCATGGCTGACTTATCATGGAGCCATTAAATTGGATGACAAAGATCCACAATTC - 29160
-$ 6 T WL TYHGHATILII KTLDUDI KTDU?POQTF
- R EHG*L I MEPLNWMTIKTIHNS
- G NMADILSWSH * I G * Q RS T I Q

29161 - AAAGACAACGTCATACTGCTGAACAAGCACATTGACGCATACAARACATTCCCACCAACA - 29220
-K DNV I LLNIKUHTIDA AYI KT FU®PUPT
- K TTSyYy C~*TSs§8TULTHTIKHS H Q OQ
- R Q RHTAUEJ QA AHM®*RTIOQNTIU®PTNR

29221 - GAGCCTAAARAGGACARAAAGAAAAAGACTGATGAAGCTCAGCCTTTGCCGCAGAGACAA - 29280
-E P K KD KKK KTDEH AOGQUPTULUPOQRQ
- $ L K R T KR KU RILMI KT LSILCRRDK
- A * K GQ KEKD®**S S8 A F A AZET K

29281 - BAGAAGCAGCCCACTGTGACTCTTCITCCTGCGGCTGACATGGATGATTTCTCCAGACRA ~ 29340
-K XK g pTVTULULPAATDMMTDDTFS R Q
- R S s p~L *L F FL RILTWMMTIS P DN
- EAAHCDSSSCG®*HG™*F L QTT

29341 - CTTCARRATTCCATGAGTGGAGCTTCTGCTGATTCAACTCAGGCATAAACACTCATGATG - 29400
-L NS M5 GASADSTOQA*T L MM
- F K I P *VELTLTLTIZGQILIZRIHIZEKIHES * *
- S K F HEWSUFOC™*TFDNJS G I NTHDD
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29401 - ACCACACAAGGCAGATGGGCTATGTARACGTTTTCGCAATTCCGTTTACGATACATAGTC - 29460
-T T Q G R WAM* TV F S QF RUILIRY IV
- P HKADGULTCI K R FURWNZS VY DT * §
- H T RQMGY VNV FATIU®PZFTTIUHSL

29461 - TACTCTTGTGCAGAATGAATTCTCGTAACTAARACAGCACAAGTAGGTTTAGTTAACTTTA - 29520
-Yy s ¢CAE * I L VTZXKOQHIK *V * L T L
- T L V QNJEFS * L NSTS R F s * L *
- L L. ¢C R M NS RDN*TAOQV 6L V NFN

29521 - ATCTCACATAGCAATCTTTAATCAATGTGTAACATTAGGGAGGACTTGAAAGAGCCACCA -, 29580
-I S H S N L * S M CNTIUZREDTLIZEKTE PP
- S HI ATI FNQCVTULGRT®* K S HH
- L T *¢@Q s$ L I NV * H* G G L EIRWA ATT

29581 - CATTTTCATCGAGGCCACGCGGAGTACGATCGAGGGTACAGTGAATAATGCTAGGGAGAG - 29640
-H F HRGHAEYDRGYSE®™*XTC™* G E
- I FI EATW RS STTIUESGTVNUNARE S
- F S S RPRGVU RS URVYQ*IMILUGIRA

29641 - CTGCCTATATGGAAGAGCCCTAATGTGTAARATTAATTTTAGTAGTGCTATCCCCATGTG - 29700

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

- L Y GRALMTCI KTINTZFSSATIUPM*

- A YMEE®?P®>* CVKLTIULUVVUL S P CD
29701 - ATTTTAATAGCTTCTTAGGAGAATGACAAAAAARAAAAAARA - 29742

-I L I A S * E ND K K K K K X

- F * *» L, LR R M T K K K K X

- F N § F L GE * Q K K K K .X
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1 - TTTTTTTTTTTTTTTGTCATTCTCCTAAGRAGCTATTARAATCACATGGGGATAGCACTA - 60
-F FP FFF VI LILRSY *NUHMSGTIAL
- F P FPFPLSPF S * EATIIKTITWG™* HY
- F F F F CH S P X X LL K SHGUDJSTT
61 - CTAAAATTAATTTTACACATTAGGGCTCTTCCATATAGGCAGCTCTCCCTAGCATTATTC - 120
-L KL I L BEIRUALU PVYROQLSLATLTF
-+« N FYTJLOGULPUHI OGS S8 P * H Y S
- K I N F TH * G 8 8§ I * A AL P S I I H
121 - ACTGTACCCTCGATCGTACTCCGCGTGGCCTCGATGAARATGTGGTGGCTCTTTCAAGTC - 180
-T VvV P § I VL RV A S M KMU®WWILF QV
- L Y P R S Y S A.WPUR™* KO CGG G S F K S
- ¢ T'LDRTU®PURGILUDEITNV VU VATLS S P
181 - CTCCCTAATGTTACACATTGATTAAAGATTGCTATGTGAGATTARAGTTAACTARACCTA - 240
L PNV TH* L KIAMSZ®XXTUD* 8§ * L N L
- $ LML HIUD* R LULT CETITI KU VHN?®*TY
- P * C Y TIL I KDG CYUVURTUILI KT LTIKPT
241 - CTTGTGCTGTTTAGTTACGAGAATTCATTCTGCACAAGAGTAGACTATGTATCGTARACG - 300
-L vV L F S YEWNST FCTU RV DYV S * T
- L ¢ C¢CLV TURTIUHSH A OQE*TMYURKR
- ¢ AV * L R EF I L UHEIEKSI RTLTECTIUVNSG
301 - GAATTGCGAAAACGTTTACATAGCCCATCTGCCTTGTGTGGTCATCATGAGTGTTTATGC - 360
-E L R KR L HSPSATLTCTGUHUHETCTILSC :
- N CE NV Y I AHLPCVVIMS SV YA
- I A K TP FT™*©PICULV WSS * VF MP
361 - CTGAGTTGAATCAGCAGAAGCTCCACTCATGGAATTTTGARGTTGTCTGGAGAAATCATC ~ 420
-L $ *# I S R S S T HOG I L KL S G E I I
- * V E S A EAPILMETF* S CLETZ K S S
- E L N Q Q K L H S WDNTFEFEUV VWU RNHP
421 - CATGTCAGCCGCAGGARGAAGAGTCACAGIGGGCTGCTTCTTTTGTCTCTGCGGCARAGG - 480
-H YV S RRKIE K SEHESGILTULILULSULZROQOHR
- M S A AGRURUVTVGCTFTFTCLT CGEZKG
- C QP QEETESO QWA AA AST FVSAATE KA
481 - CTGAGCTTCATCAGTCTTTTTCTTTTTGTCCTTTTTAGGCTCTGTTGGTGGGRATGTTTT ~- 540
-L S FI SLFLFVILFRULZC CWWETCTF
- * A S SV FFFUL S FULGSUVG G N V L
- EL HQ SV FSFCEPTF*AILTILVGMTFC
541 - GTATGCGTCAATGTGCTTGTTCAGCAGTATGACGTTGTCTTTGAATTGTGGATCTTTGTC - 600
-V ¢ VNV L VQOQYUDUVV FETULUWTITFUV
- YA S M CULUF S SMTTUILSILNTZ CGSTL S
- MR QCAC S AV * R CUL* I VDUZLTCH
601 - ATCCAATTTAATGGCTCCATGATAAGTCAGCCATGTTCCCGAAGGTGTGACTTCCATGCC - 660
-1 0 F NG SMTI S OQUPT CSU RIRTCDT FHA
- §$ N L M AP * * VvV s HVYV PETGV VTS M P
- P I * WL HDJE KSAMTFE®PZEKUV* L PCQ
661 - AATGCGTGACATTCCAAAGAATGCAGAGGCACTTGGAGCARATTGTGCAATTTGCGGCCA - 720
-N A * HS KECRGTWSE KTULTCUNTLTR R P
- M R DI PXKDNAEW ALTGA ANTG CH ATITCSGOQQ
- ¢CVTFQURMOQZ®RHTLET G QTIUVOQTFAHZB AN
721 - ATGTTTGTAATCAGTTCCTTGTCTGATTAGGTCTTGGTCCCCGARATTTCCTTGGGTTTG - 780
-M FV I S SIL SDO* VULV PZETISTLG L
- CL * S VPCULTIUZRSMW®WSU®PIKTFU&PUWUVC
- VvV CNOQ F LV * L GLGUPRNUNT FTILGT FUV
781 - TTCTGGACCACGTCTCCCAAATGCTTGAGTGACGTTGTACTGTTTTGTGGCAGTACGTTT - 840
FWTTSU©PIE KT CUILSDV VU VILTF FTCGSTTF
S ¢ P RLPNA AH®*¥UVTTULYTC CTFUVHAVRF
L DHVSQMZLE®*RCTUVILUWOQYVF
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841 - TTGGCGAGGCTTTTTAGATGCCTCAGCAGCAGATTTCTTAGTGACAGITTGGCCTTGTTG ~ S00
-L ARLFURCDLS SR FULSDSTULATLL
- WRGPFLDASA AADT FLVTVWZPCOC
- G EAF * M P Q QQTI S * * Q F GL VYV
901 - TTGTTGGCCTTTACCAGAAACTTTGCTCTCAAGCTGGTTCARTCTGTCTAGCAGCARTAG - 960
-L L AFTRUDNUZFALI KTLV Qs V* Q Q *
- CW&?PLPETTILILSSWFNILS S S S N S
- vV ¢ L Y Q KL CS Qa6 s I CcL AATA
961 - CGCGAGGGCAGTTTCACCACCTCCGCTAGCCATTCGAGCAGGAGRATTTCCCCTACTGCT - 1020
-R E G S F TT S A S H S S35 RRTI S PTA
- A RAV S PPPLATII RAGETFZPULILTL
- R 6 Q FH HL R *PFEJQENTFUPYCC
1021 - GCCAGGAGTTGAATTTCTTGAATTACCGCGACTACGTGATGAGGAGCGAGAAGAGGCTTG - 1080
~-A RS * 1 §* 1 TATT* * G A RIRGL
- P GV EPFL ETLUPIRULIRDTETEIZRTEZEA *
- Q EL NF L NYRDY VMRS E KR RULD
1081 - ACTGCCGCCTCTGCTTCCCTCTGCGTAGAAGCCTTTTGGCAATGTTGTTCCTTGAGGAAG - 1140
-T A A S A SLCVEATFWOQCTCSULRIK
- L PP LLPSA * KUPFGNWV VP *¥ G S
- C R L CPFPPLRUPRSULLAMULYE FULEEWV
1141 - TTGTAGCACGGTGGCAGCATTGTTATTAGGATTGCGGGTGCCARTGTGGTCTTTGGGTGT - 1200
-L *4H 6 6 8§11 VIR RTIAGANUVVYFGHC
- ¢S TV AALLLGLU RV PMWS L GV
- V ARWOQHBCY *DCGCOQCGULWUVY
1201 - ATTCAAGGCTCCCTCAGTTCCAACCCATACGATGCCTTCTTTGTTAGCGCCGTAGGGAAG - 1260
-1 0 68 L 8$CNUPYDATFUVF VS AV GK
- F KA P SV ATHTMM?®PSULLAP * G S
- S R L P QL QP I RCULULC®™*RIRIRIEV
1261 - TGAAGCTTCTGGGCCAGTTCCTAGGTAATAGAAGTACCATCTGGGGCTGAGCTCTTTCAT - 1320
-** §$ FWASS* VI EV P S GAETLFH
- EA S G PV PR®™* * KYHULGILS S F I
- K L LG Q F LGN RSTTIWSG * AL S F
1321 - TTTGCCGTCACCACCACGAACTCGTCGGGTAGCTCTTCGGTAGTAGCCAATTTGGTCATC - 1380
-F AV TTTNSS G S S S VV ANTILVI
- L PSS PPRTIRIRVATLUZ R®** P I WS S
- C R HHHEULUVG * L F G S S Q F G HL
1381 - TGGACCACTATTGGTGTTGATTGGARCGCCCTGGCCTCGAGGGAATCTAAGTTCCTCCTT - 1440
-Ww T T™ 11 GV DWNA AILASU RES K F L L
- 6P L L VULIGTU®PWZ®PRGNILUSS S L
- DH YWC™* L EIRU®PGTLETGTI®™*V P P C
1441 - GCCATGCTGAGTGAGAGCTGTGRACCAAGACGCAGTATTATTGGGTARACCTTGGGGTCG ~ 1500
-A ML S ES$SCZE?PURIRSTITIG®™*XTTUL G S
- P C*V RAVNQDAUVLILGIX KU?PWGR
- AR AE * EL*TI KT QYYWUVDNILGUVG
1501 - GCGCTGTTTTGGCCTTGCCCCATTGCGTCCTCCATTCTGGTTATTGTCAGTTGAATCTGT - 1560
-A L FWePpPcCc©PeIassiI1iLviIiIvs *1IC
- R CF GLAPULUR®PPZFWILIL SV E SV
- AV L AL P HCVILHSGYCZ®QULNTILW
1561 - GGGTCCACCAAATGTAATGCGGGGGGCACTACGTTGGTTTGATTGGGSTCCATTATCAGA - 1620
-6 §$ T KCNAGSGTTULUV * L G S I IR
- G PP NVMIURGALU RWUEFDWSGZPUL S D
- V H QM * CGGHY V L I GV HY QT
1621 - CATTTTAATTTGTTCGITTATTTAARACAACARAGTACGTCTCTAAATGCAGCAGTTTGGT - 1680
-H F NLFVYLI KU QOQUVIRIL*MOQQTFG
- I L 1 ¢ S F I * NNI KUYV S KC S S L V
- F * F VR L F K TTJSTSULUNAA AV W *
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1681 - GACCTTCATGAAGGTACCAACACCTAGCTATAAGCGCACCACCAGCTGGATCTTGACAGT - 1740
-D L HEGTWNT™*L * AHHOQTULUDTIL D S
- T F M KV PTPSY KRTTS W I L TV
- P S * R YQH L A I S AUPUPAGS S * QL

1741 - TGATAGTAACATTAGGTGTGCATGTTTGAACCATAGTGTGCCATCTATGAAARAGGTAAAA - 1800
-* + ¥ i *x ¥ ¢CMF E P * CA I Y E K V K
- DS NIRTCATCLNU HSUVPSME KR R*N
- I1 v T LGV HV *TT1TUVCHTIL?®*KGI KT

1801 - CCTTTCCTAGAGCACARAGCCAAGCAGTGCTATAAGTATTACCCCTAGTGTTGTACCTTA - 1860
-P F L EHKAIZ KOGQCYI KYYU©P* CCTL
- L § *s T K P S S aI S I TP SV VP X
- F P RAQSQAVL * VL ?PILVILYTZLT

1861 - CAAGGATCTTCAAGCACATGAGGTTTATTAGATGCACAGCGCTGTACTACAGTGCATATG - 1920
- G s s S8 T * G L LDAQRT CTTVHM
- K DL QAHEVY *MHS A VL QCTIC
- R I F K EMRU FTIIRTCTA ATLYJY S AYA

1921 - CAACTGCATAGAGAAATACAAGTCAAAACAATGAGAAGTTTCATGTITCGTTTAGACTTTG - 1980
-¢ L H REI ¢Q VX TMRSFMZPFUV * T L
- N C¢C I E K Y K S K * EVvs C S F RLW
- T A * R NT S QNNUEIZKFH V RULDZPFG

1981 - GTACAAGGTTCTTCTAGATCCTGGATTTCGAGTGAARACCAAAATATAATAARGCATTATT - 2040
-V Q G S 8 R S WISSENO QNTITISTII
- YX VL L DPGPEFRUV KT KTI®*>*ATLL
- T R F F * I L DVFZE* K P K YN KH Y ¥

2041 - AAAACAAGGAATAGCAGAAAGGCTAAAAAGCACAAATAGRAGTCAATTARAGTGAGCTCA - 2100
-K T R N S R KAIKI KHZE K™* KS I KV S S
- K Qg G I A ERULIKSTWNUZ RSOQULK * A H
- N K E * 9 K G * KA QI EV N S5 E L I

2101 - TTCATTCTGTCTTTCTCTTRAATGGTGAAGCAAAGTATTARAAATACTAGAGCAGCAACAA - 2160
-F I L §$ S * W * S K VUL KTIULUEZGQOQQ
- § P CL SL NGEAIKY®* KY * § S5 NN
- H SV FL L MVKOQSTII KNTIRAATNM

2161 - TGAGAARAAAGTGGCGAGTAGAGCTCTTGTTGAACCTCCTCTTGTCTGATGARRAGTTTTG - 2220
-* E K VASU RALUVEZ®PZPILUV* * K VL
- EK KWRVELULTULNULTILULSDEKF W
- R K $ G E *§ s c* T S S CULMI KSF G

2221 - GTGARACTGATCTTGCACGCAGCTGATAGGTATGTCGAGTACCGTCAGCACAAGCAAAAG - 2280
-V KL I L HAADWU RYV EYRQHIK QK
- * N * $ C¢CTQULTIGMS'S TV S T S K S
- E T DLAURS * *V CRV P S A Q A KA

2281 - CAAAGTGTGTGCTAGTGCAAGTTAGTGCAAATTTATTGTCAGCAAGAGGGTGAAATGGTG - 2340
-g s vcCcC*CIE KULVQIYCOQOQZESGTEWMMUV
- KV CASAS * CKVF I VS KU RV KDW®W?
- K ¢ VL VQV s AaANUILIILSARG®*NGE

2341 - BATTGCCCTCGTATGTTCCTGATGGGCAAGGTTCTTTTAGTAGTACAGTCGTACCTCTAA - 2400
-N CPRMU FLMGE KVLLVVQS YL *
- I ALV CS * WARTFT F~**Y S RT S N
- L pPpSYV?PDGQGSF S ST VV P LT

2401 - CACACTCCTGATAGTGATATAGCTCGCAAGATGTAAATACAATCAATGTCAGGAAGAGAA - 2460
-H T P DS DTIAZRIE KM®*XTIOQQS M S G R E
- 7L L I v I * L AURT CI KYWNZGQTZCOQEEN
- H S§ * * * Y § S Q DV N TTINUVRKRI

2461 - TAATTTTCATGTTCGTTTTATGGATAATCTAACTCCATAGGTTCTTCATCATCTARCTCC - 2520
-*F § CS FY G * S NS TI G S S S S N S
- NF HVRPFFMDWNILT®P>* VL HHBL TP
- 1 ¥ M F VL WTITI* L HdRUFFI I *¥ L R
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2521 - GAATAATTCTTCTTAGTTAGAGGCTTAAATAATTGTCTCACTATTGAACTTATTATAACG - 2580
-E * F FL VRGILUNNTZ CTLTTIZETLTITIT
- NN S S * L EA * I I VS LLNTILTUL * R
- I I L L 8 * R L K * L S H Y * T Y Y N V

2581 - TCARGATTCCAAATAGCAATCCTGAAAGTCCTCATAATGATAATCAATATCTCTGCTATT - 2640
-S RFOQOIATIULI KUV VILIMITINTISA-ATI
- QDS K * Q sS * K S § * * * 38 1 8L L L
- K I P N S NPESPHNUDINUOGQYILCYC

2641 - GTARCCTGGAAGTCAACAAGATGAARACATCTGTTGTCACTTACTGTACTAGCAAAGCAAT - 2700
-V T W K S TR * NI CCUHTULTIL Y * Q S N
- * P G S QQDETSVVTYCTS KA ATI
- N L E V N X M KH L L S L TV L AU KOQY

2701 - ATTGTCGTTGCTACCGGCGTGGTCTGTATTTAATTTATAGTTTCCAATACGGTAGCGGTT - 2760
-1 VVATGV VYV CI * F IV S NTUVAYV
- L $ L L P A WSV FDNTUL®*FPTIR * R L
- CRCYRRGTIL Y VLTI VY S FOQY G S G C

2761 - GTATGCAGCAAAACCTGAATCAGTGCCTACACGCTGCGACGCTCCTAATTTGTAATAAGA - 2820
-V C S K T * I §$A Y TULU RI RS * F V I R
- YA A KPESV?PTU RTCDA ATPNTIL®* * E
- M Q 0 N L NOQCULUHA AATTULTILTITCNIKK

2821 - AAGCGTTCGTGATGTAGCCACAGTGATCTCTTTTGGCAGGTCCTTAATGTCACAGCGCCC - 2880
-K R S * ¢ S HS DU L FWOQ VLNV VTA AP
- S VRDVATVTIST FFOGT R SILMSOQRP
- A FVM*POQ*SLLAGZP®*CUHSATL

2881 - TAGGGAGTGTCCGGCCATTCGCAAGTGACCACGAATGATCACAGCACCAATGACAAGTTC - 2940
-% GV S G H S QV TTINTUDU HSTNTUDK F
- R ECPATIWZ RIKS®* PR RMTITA ATEPMTS S
- G S VRUPTFOASTUDU HE™* S QHQQ * Q V H

2941 - ACTTTCCATGAGCGGTCTGGTCACAATTGTCCCCCGCAGAGGCACATTGAGAAGAATGTT - 3000
-T F H ER S GHNUCUPUPETZ RU HTIZET KNV
- L S M S8 G LV TTIUVUPIRI RGTULUZRIZ RMETE
- F P * A VWS QL SPGEAUHH®*T ETETCTL

3001 - TGTTTCTGGGTTGAATGACCACATTGAGCGGGTACGAGCAAACAGCCTGAAGGARGCARC - 3060
-C F WV E®*UPUH* A G T S K Q P E G § N
-V $ ¢ L NDUHTIT EH®RVIERANIZGSTILIE KTEA AT
- F L G *MTTTUL S GY EOQTA AS™* REK QR

3061 - GAAGTAGCTAAGCCACATCAAGCCTACAATACAAGCCATTGCAATCGCAATCCCGCCAGT - 3120
-E V A XK P H O AVYNTS HCDNU RNTPAS
- K * L S HI K©PTTIOQ ATLIA BTIA ATIU®PTZPUV
- 8§ s * A T S8 8§ L QY KPUL QS QS R Q0 S

3121 - CACCCAATTAATTCTGTAGACAACAGCAAGCACAAARCAAGCAAGTGTTACTGGCCACAA - 3180
-H P I NSV DNJSI KU EI KT S KO CYWPOQ
- T Q L I L * T T A ST KOQZ RSV TG HK
- P N * FCROQOOQOIOH AU ON NI KO OQUVILILATR

3181 - GAGCCAGAGGAAAACAAGCTTTATTATGTACARAAACCTGTTCCGATTAGAATAGGCARAA - 3240
-E P EENIKTULY Y V QKT PV UPIRTIGHK
- S QR KT SPFIM Y KU NTILTFHZ RTILTE™* AN
- ARG XK QAULULTCTT KTTCSD™* NI RIOQI

3241 - TTGTAGTAACATAATCCAGGCTAGGAATAGGARACCTATTACTAGGTTCCATTGTTCCAG - 3300
-L * * § N P G * E * E T Y Y * V P L F Q
- ¢ S NI I QA RDNU RIEKU PTITR RTEFIHTCS SR
- v VT ** $S RL GIGNUILILULGSTI VPG

3301 - GAGTTGTTTAAGCTCCTCAACGGTAATAGTACCGTTGTCTGCCATGATAAGCAATGTTAA - 3360
-FE L F X L L N G N S T V V C H DI K Q C
- s ¢CL S S8 SsS TV IVPULSAMTIZSNVK
- VvV V * A P QR * * Y RCUL P * *» A ML K
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3361 - AGTTCCAAACAGAATAATAATAATAGTTAGTTCGTTTAGACCAGRAGATCAGGAACTCCT - 3420
-5 S XK 0 N NNNUS* FV *TURIRSG TP
- vV P N R I I I I V 8 S FRUPEUDTUG QETLTL
- F Q TG E * * *«# ¥ L VRLDOQIEKTIUZRNSTFEF

3421 - TCAGAAGAGTTCAGATTTTTAACACGCGAGTAGACGTARACCGTTGGTTTTACTAAACTC - 3480
-§S EEFRPTILTURE®*T* TV G FTZKL
- Q K S 8 DF * HA §$ RRKUPUL VL LN S
- RRVQQIPFWNTH RUVIDVNZ RWTEY * TH

3481 - ACGTTAACAATATTGCAGCAGTACGCACACAATCGAAGCGCAGTAAGGATGGCTAGTGTG - 3540
-7 L T I L 0 Q YA HNU RSAVI RMAZESV
- R * 0 Y C S S THTTIEH BDTOQ™* G WL V *
- VvV NN I BBV RTQQ S KRS KDG™* CD

3541 - ACTAGCAAGAATACCACGAAAGCAAGARAAAGAAGTACGCTATTAACTATTAACGTACCT - 3600
-T § K N T T XK AU RI KU RS TULLTTINUVEP
- L A R I PRIKUOQOEIKTEV VU RY * L L T Y L
- * QE Y HE S KKK KUY ATIDNY * RTC

3601 ~ GTTTCTTCCGARACGAATGAGTACATAAGTTCGTACTCACTTTCTTGTGCTTACARAGGC - 3660
-V $ S ETWNUEYTI S S Y SL S CAYZKSG
- F L P K RMST* VRTHTFILVILTIZ KA
- F FRNE®* VHEKV FVL TFTILCTULIOQRH

3661 - ACGCTAGTAGTCGTCGTCGGCTCATCATAAATTGGATCCATTGCTGGATTAGCAACTCCT - 3720
-T L vV V.V VvV G S S * I 68 I A G UL ATTP
- R * * 3 $ S A HHKULDUZ®PTULTILUD®* Q L L
- A S S RRIRILTITINUW®WTIHTCMWTI SN S *

3721 - GBAGAGCCGTCGATTGTGTGTATTTGCACATTCGGTGGGTCTTTAACAAGCTTGTTARAG - 3780
-EE P S$ I VCICTU FOGSGSLTS L L K
- K S R R LCV FAHS SV GL * QAT C * R
- RAV DCV Y LUHTIUZRWVYVFUNI KTILUVIKSTHD

3781 - ATGAAGAATGTAGCATTTTCRATACCAGTGTCTGTAGTAATTTGTGTAGACTCAAGCTGG - 3840
-M K N VAF S I PV SV VI CV DS S W
- * R M * HF QY QCUL * * F V * T Q0 A G
- EEC S I FNTSVCSUNILTCR RTILIEKTILYV

3841 - TAGTAAACTTCGGTGAAATAGCCATGTACAACGACATAGTCTTTAACACCTGAGIGCCTA - 3900
- % ¥ P § V K * p C T T T * 8L T PEC L
- 8§ KL R * N S 3V QRHSUL * HL S A Y
- VvV N F G E I A MY NDTIUVFNT®*V P I

3501 - TCCTCAGAATAACCACCAATTIGGTAGTCTTCTTTGAGTTTTGGTGTTGARATGCCGTCA - 3960
-8 S E * P P I W * 8 8 L S F GV EMZP S
- P QNN UHOQF G S L L * VL VL KTCTRH
- LRI TTNLUJVVFFETFWC?*NAUVT

3961 - CCTTCAGTAACGACAATTGTATCTGTGACACTGTTATATGGTATACAGTAGTCATAGTTA - 4020
-p SV TT IV SV TILILYGTIOQ=* S * L
- L 9 *R QUL YL * HCYMUVY S S H S Y
- F S NDNT CTIOCDTUVTIWYTUVVI VM

4021 - TGTGTGTGCCAGCAAACARAGTAGTTGGCATCATARAGTAATGGGTTCTTGGATTTGCAC ~ 4080
-C V CQOQTJ K *LAS * S NGV FTULTDTILH
- V C A S K O S S WHUHIE KV VMGOGSWTICT
- ¢V PANI KUVV GI I K*W VL G FA AL

4081 - TTCCAACAAAGCCAACATCTCATAATAATTCTACATGCGTTGATGCATTGTAGAAAATAT - 4140
-F Q Q0 S 0 H L I I I L HALMUHETCRZ RIEKY
- S N K A NI S * * F YMZR®*OCTI VENI
- P T XK P T S HNWNSTOCUVDA AaATL* K I Y

4141 - ATCAAGGCATAGAGGTACAAARATTGCGCCTCCTTACCTGCAGCGACAAGCAARAGATGT - 4200
-I K A * R Y KNG CASTULUZPAATS K URTC
- S R HRGTIKTIAZPZPYTULOQRQATI KT DUV
- Q9 6 I EV Q KL RULULTTZCSDIEKQIK KM
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4201 - GAATAGATGGTAACAAATAGCAGCAGTAAATTGCAARTGAACTGGAAGCCCTTATAAAGG - 4260
-E * M VT N S S S KL Q M NWIZ KUPTUL * R
- N R W * QI AAV NCIK™*TSGSUZP Y KG
- I DGNIK®™*OQOQ®*TI A AUNETLTEA BATILTIZKG

4261 - GCTAGCTGCCATCTTTTATTGAGCGCAATTATTTTGGTAGCGCTCTGAARAACAGCAAGA - 4320
- S CHLLULSATIIULUVATLT®* KTA AR
-~ L A A I F Y * A QULFW™* RS EZKQOQE
- % I, P S F I ERDNVYT FSGSALI KU NS KK

4321 - RAATGCAACGCCAATAACAAGCCATCCGAARGGGAGTGAGGCTTGTAGCGGTATCGTTGCT - 4380
-N A TP TI T S HPKGSEA AT CSG I VA
- M 0 RQ * QATIURIKG GV VU RILU YAV S LL
- ¢C N ANUDNJIEKU&PSERTET®*OGL * RYRTCC

4381 - GTAGCATGAACAGTACTTGCAGGAGAAGCATTGTCAATTTTTACTGGCTGTGCAGTAATT - 4440
-V A * 7T V L AGEA AZTLSTIT FTGT CA AUV I
- * HE QUYL OQEI KU EBECOQQT FTILILAUYVQ* L
- $ M NS TCURU RS STIUVDNT FYWILTC S N *

4441 - GATCCAAGAGTARAAAATCTCATAAACAAATCCATAAGTTCGTTTATGTGTAATGTAATT - 4500
-D PRV X UNULTIDNI KT STIZSS PP MCNUVI
- I Q E * K I S *# T NUP * V R L CZ VM * F
- S K S K K S H KOOI H K F VY V * C N L

4501 - TGACACCCTTGAGAACTGGCTCAGAGTCATCCTCATCAAACTTGCAGCAAGAACCACAAG - 4560
-% g p * EL A Q S HPHO CTTCS KNUHK
- DT L EDNUW®WUL RV I LI XTILASATRTTR
- T P LRTGSESS S S S NLQQE P Q E

4561 - ACCATGCACCCTTGAGGCAACTGCAACAACTAGTCATGCAACARAGCAAGATTGTAACCA - 4620
-5 M H P * G N CNDN®* S CDNJI KU BTZ RTIL * P
- ACTULEA ATA ATTSHATIEKTGQTDT CNH
- H A PLROQOQULUO QU OQTLUVMOQUOSIE KTIUVTM

4621 - TGACGATGGCRAATTAGTCCAGCAATGAAGCCGAGCCARACATACCARGGCCATTTAATAT -~ 4680
~-* R W QL V Q Q * S R A KUHT KA ATI * Y
- DDGN™* S S NEA AETZPNTIT PR RTEPTFNI
- T M A I S P AMIEKZ®PSQTY QG HTIL I Y

4681 - ATTGCTCATATTTTCCCAATTCTTGAAGGTCAATGAGTGATTCATTTAAATTTTTAGCGA - 4740
-I A H I FPTIULEGTZ Q * VI HULINTF * R
- L L I F S$Q F L KV NZEH®*TFTI*TIFSD
- 'C S YFPUNS*R S M S DS F X FL AT

4741 - CCTCATTGAGGCGGTCAATTTCTTTTTGAATGTTGACGACAGAAGCGTTAATGCCTGARR - 4800
-P H * G G Q FLFETCS®*I RU QKT RT™* C L K
- L I E AV NTJFFILNVYVYDUDU RSUVDNA-A*N
- 8 L R R S I S F * MULTTEA ATILMTEE M

4801 - TGTCGCCAAGATCAACATCTGGTGATGTATGATTTTTGAAGTACTTGTCCAGCTCTTCTT - 4860
-C R QD OQHUL VYV M Y DTF* ST CUPATILTL
- VA K I NTIWOS®*TCCMTIT FEUVTLUVOQQTLTFTF
- § PR ST S GDUV * FL KJYULL S S S s L

4861 - TGAATGAGTCAAGCTCAGGTTGCAGAGGATCATAAACTGTGTTGTTAATGATGCCAATAA ~ 4920
-* M S Q A Q VA EDUHIE KT LTCTC* x C g *
- E * V K1 RLQURTITINTZGCUVVNDA ATNHNW
- NE S S S GCRGS S * TV L LMMEPTIT

4921 - CGACATCACAATTTCCTGAGACAAATGTATTGTCTGTAGTAATTATTTGTGGAGAARAGA - 4980
-R H HNTFILUROMTYTCTL * * L F V E KR
- DI T IS * DIKJCTIVCSNYTULUWZRIKE
- T S Q F PETNUVU L S VUV ITIOCGTE KK

4981 - AGTTCCTCTGTGTAATAAACCAAGAAGTGCCATTARACACAARARACACCTTCACGAGGGA - 5040

S §$ SV * ¥ T K XCUH™*TQZ KU HTULUHTEG

V P L CNZI KU PR SA ATII KU HIEKTSNTTETRE

F L ¢V I NQ EVUPULDNTIEKTU PSR G K
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5041 - AGTATGCTTTGCCTTCATGACARATTGCTGGCGCTGTGGTGRAGTTCCTCTCCTGGGATG - 5100
-§ M L CL HDI KULULATILMW®W®* S S S P G M
- VCFAFMTUNUZCWIZRTCGEVPL L G W
- Y AL P S * QI AGA AV VKV FUL S WDG
5101 - GCACATACGTGACATGTAGGAAGACAACACCATGCGGGGCTGCTTGTGGGAAGGACATAA - 5160
-A HT * HV GRQHHAGILTU LV GRT *
- HI RDM™* EDNTMU RGT CTULWEG H K
- T Yv TCI®RI KTTU®PTCGA AA ATCSGI KDTIR
5161 - GGTGGTAGCCCTTTCCACAAAAGTCAACTCTTTTTGATTGTCCARGAACACACTCAGACA - 5220
-G G S P F HK SOQULVFULIVQEWUHTNZGQT
- V VAL ST XKVNSF *L S KNTLRH
- w * P F P Q K S TULF DI CU®PIRTUHS DI
5221 - TTTTAGTAGCAGCAAGATTAGCAGAAGCCCTGATTTCAGCAGCCCTGATTAGTTGTTGTG ~ 5280
-F * * 9 Q D * Q K P * F Q QP * L V V V
- F §$ S S KIS&RS&©PDTFSs pPpD®*ULLC
- L v A ARLAEH ALTISA AATLTISTCTCUV
5281 - TTACATAGGTTTGAAGGCTTTGAAGTCTGCCTGTAATTAACCTGTCAATTTGTACCTCCG - 5340
-L HRFEGPFEVCL*LTCO QU FV PP
- ¥ I G L KALI K SACN®X*XUPVNILYTLTR
- T * v * RL * § L PV INUILU STITCT S A
5341 - CCTCGACTTTATCAAGTCGCGAARGGATATCATTTAGCACACTTGRAATTGCACCAAAAT - 5400
-P R LY QV A K GYHULAUHBTLIZ KT LUHTZQN
- L DFI KSR RIXKXKDTITI*HT®*NUCT K I
- S T L S S REWRTIUSZE® STLETIAUPIKL
5401 - TAGAGCTAAGTTGTTTAACAAGTGTGTTTAATGCTTGAGCATTCTGGTTAACAACGTCTIT - 5460
-%* s *x Vv *x gV CLMILEWUHBSG * Q R L
- RA KL FNIXKCUV * CUL S T1I L VNNV L
- E L S CUL TSV F NA*AFWULTT S C
5461 - GCAGCTTGCCCAATGCAGTTGATGTTGITGTAAGTGATTCTTGAATTTGACTAATCGCCT - 5520
-A ACPMOQLMLL *VIULEZFD™* S5 P
- Q L AQCsSs * CCCIK®™* F L NILTNT RIL
- S L P NAVDUVVVS DS * I * L I AL
5521 - TGTTAAATTGGTTGGCGATTTGTTTTTGGTTCTCATAGAGAACATTTTGGGTAACTCCAA - 5580
-¢C * I G W RVPF VF G S HUREUHTFG * L Q
- VKL V GGDULPFL VL IEWINTIIULSGNSN
- L NW L A I CVF WF S * RTF WV T P M
5581 - TGCCATTGAACCTATATGCCARTTTGCATAGCAAAAGGTATTTGAAGAGCAGCGCCAGCAC - 5640
-C H *T Y M P FA * Q KV F EEOQRQH
- A I E P I CHULHS KU RYUL K S S A ST
- P L NLYATITCTIA AZ KTG GTI®*ZRAAUPA A?P
5641 - CAARATGTCCATCCAGCAGTGGCAGTACCACTAACTAGAGCAGCAGTGTAGGCAGCAATCA - 5700
-0 M S I Q QW QY H *LEQOQCUROOQ S
- K ¢cp s s SsSGsTTWN®=*S S SV G S NH
- NV HPAVAVPLTI RAAVYV *AATII
5701 - TATCATCAGTGAGCAGAGGTGGCRACACTGTAAGTCCATTGAACTTCTGCGCACAAATGA - 5760
-Y H o * A EVATUL * V H * T S A H K *
- I I 8 BE Q RWOQHCIEKS IEULULIZRTNE
- s S VsSRGGNTVS PLNV FCAOQMHR
5761 - GATCTCTAGCATTAATATCACCTAGGCATTCGCCATATTGCTTCATGAAGCCAGCATCAG - 5820
-D L * H * Y HL GIRHTIAS * S Q0 H Q
- I s s 1 NTITT*AFAIULTLUHEA ARSI S
- S LAL I S P RHSPY CUFMI K?PA S A
5821 - CGAGTGTCACCTTATTAAAGAGCAAGTCCTCAATAAAAGACCTCTTAGTTGGCTTTAGAG - 5880
R Vs pY * RA S PQ* KT S *L AL E
E ¢C Hd4 LI KEQVLNI KU RUPTILSWIL * R
s vT™1L L K S K S s I KDUL LV G F R G
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5881 - GGTCAGGTAATATTTGTGAAAAATTAAAACCACCAAAATATTTCRAAGTTGGGGTTTTGT - 5940
-G Q VIFVKDN®*NHOQNTISI KULSGTFC
- VR * YL * K I KT TU XTIV FIOQSWGTEV
- S G NI CEXKULIKU®PPZEKYFEKVGV LY

5941 - ACATTTGTTTGACTTGAGCGAACACTTCACGTGTGTTGCGATCCTGTTCAGCAGCAATAC —- 6000
-T F V* L ERTULHUWV CCTDZPVQQ QY
- HL F DL SEUHPFTTCVATIULTEFSSNT
- I1 ¢ LT *ADNTSIRVLRSCSAA ATIP

6001 - CTGAGAGTGCACGATTTAGTTGTGTGCAAAAGCTACCATATTGGAGAAGCARATTAGCAC - 6060
-L RV HDULUVV CKSYHTIGEA AN™*H
- * E C T 11 * L CAKATTIULEZXKZGQTIZST
- E S ARPF S CV QKL P Y WRS KULAH

6061 -~ ATTCAGTAGAATCTCCGCAGATGTACATATTACAATCTACGGAGGTTTTAGCCATAGARA - 6120
-1 @ * NL RRCTYJYNUZLURURTF * P * K
- F $S RI SADVHTITIY GGV F S HRN
- S VES?PQMYTIULQQSTEVILATITET

6121 - CAGGCATTACTTCTGTAGTAATGCTAATTGAAARAGTTAGTAGGTATAGCAATGGTGTTAT - 6180
-9 AL L L ** C * L K S * * ¥V * Qg W C Y
- RHY F CSNA ANDM™* KV S RY S NGVI
- G I T s v vVMULIUEZ KT LV GIAMYVULL

6181 - TAGAGTAAGCAATTGAACTATCAGCACCTAAAGACATAGTATAAGCCACAATAGATTTIT - 6240
-* §$ K QL NY Q HL KT * Y K®©PQ*ITF
- RV § N * T I ST * REHESTI S HUNZ RTEL
- E #*# A~-I EL S A P KDI V* A TTIT DVFW

6241 - GGCTAGTACTACGTAATAAAGARACTGTATGGTAACTAGCACAARATGCCAGCTCCAATAG - 6300
-6 * Yy YV I KI KU LYSGNM®X*XHZEKT CQTLOQ *
- A S T T * * R NCMVTSTWNA AZSSNR
- L1 VL RNKETUV W * L AQMUPAUPTISG

6301 - GAATGTCGCACTCATAAGAAGTGTCGACATGCTCAGCTCCTATAAGACAGCCTGCTTGAG - 6360
-E CR T H K K CURH2A2QLUL * D S L L E
- N VALIURSVDMILS S Y KTAZCTILS
- M S HS *E VvV ST CS®AZ®PTIIRIOQUPA*¥ YV

6361 - TCTGGRATACATTGTTTCCAGTAGAATATATGCGCCAAGCTGGTGTGAGTTGATCTGCAT - 6420
-8 G I HCFOQ®*DNTICAZKTLV* YV DULH
- L E Y I Vv S SRIYAUPSWOCETLTITCWM
- WNTL FPVEYMZ®ROQAGV S * S§ A *

6421 - GARTTGCTGTAGAAACATCAGTGCAGTTAACATCTTGATATAGAACAGCAACTTCAGATG - 6480
-E L L * K HQCS * HL DIEU® QUL QWM
- NCCURUNISAVUNTIILTI®*XNZSNTEFR *
- 1 AV ETSV QUL TS * Y RTA AT S D E

6481 - AAGCATTTGTTCCAGGTGTAATTACACTTACACCCCCAAAAGAGCAAGGTGAAATGTCTA - 6540
-K H L FQV * L HLHUPQK S KV KT CL
- $ 1 C S RCNYT Y TU?PI KU R AR™* NV *
- AF VPGV ITULTO®PUPZ KU EIOQGEMMSN

6541 - ATATTTCAGATGTTTTAGGATCTCGAACGGRATCAGTGAARTCAGAARACATCACGGCCAA - 6600
-I F QM F * DL EIRNZ Q™* N QKX HHG Q
- Y FRCPFURISNGTIUSETIWRNTITAK
- 1 s bv>LGSRTES SV KS ETS R P N

6601 - ATTGTTGARATGGTTGAAATCTCTTTGAAGRAGGAGTTAACACACCAGTACCAGTGAGTC - 6660
-I VvV E MV ETI S L KI KEULTWUHOQYQ * V
- L L X WL KSUL * R RS * HT S T S E S
- ¢c * NG * NL F EE GV NTU®PV PV S P

6661 - CATTAAAATTAAAATTGACACACTGGTTCTTAATAAGGTCAGTGGATAATTTTGGTCCAC - 6720
-H *N * N *H T G S * * G QW I IL V H
- I K I K I bDTULV L NI KWV S G * F W ST
- L K L XL T HWFULTIURSVDNTFGP Q
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6721 - ABACCGTGGCCGGTGCATTTAAAAGTTCAARAGAAAGTACTACARACTCTGTAAGGTTGGT - 6780
-XK P WPV HLKVQKI KVL QLT CZEKVG
- NR GRCTI * K F¥F KREKY Y NSV RILYV
- T VA GA F K S S KESTTTTUL* G W *

6781 - AGCCRATGCCAGTAGTGGTGTAAAARACCATAATCATTTARTGGCCAATAACAATTAAGAG - 6840
-$ 9 CQ * WCI KNI HNHELMANNN*E
- A NA S S GV KTTI I I * WP I TTI K S
- PMPVVV* KP* S FNGQ* QL R A

6841 - CAGGTGGGGTGCAAGGTTTGCCATCAGGGGAGARAGGCACATTRAGATATGTCTCTCTCAA - 6900
-Q V6 C KV CHQGRIEKAH™*ICULSQ
- RWGARVFPFATIIRSGER RUHEIIRYV S5 L K
- G G VQGUL?PSGEI KGTULDMSIL S K

6901 - AGGGCCTAAGCTTGCCATGTCTARGATACCTATATTTATAATTATAATTACCAGTTGAAG - 6960
-R A * ACHV *DTJYTI Y NYNY QUL K
- G P KL AMSKTIUPTIUFITITITITS * S
- 6 L sSLPCLRYULYUL * L * L P V E V

6961 - TAGCATCAATGTTCCTAGTATTCCAAGCAAGGACACAACCCATGAAATCATCTGGCAATT - 7020
-* HQCS *Y S KgGHNUP*NHTULAI
- $ I NV PSTIUPSKDTTWHETITIWOQTF
- A S M F LV F QAURTUGQUPMI K S S G N L

7021 - TATAATTATAATCAGCAATAACACCAGITTGICCTGGCGCTATTTGTCTTACATCATCTC - 7080
-Y N Y N Q Q * HQF VL ALYV FV L HHEL
- I 1 I I S NNTSUL S WU RYUL S Y TITI S
- * L * s A IT©PV.CPGAICLTSSP

7081 - CCTTGACTACAAAAGAATCTGCATAGACATTGGAGAAGCARAGATCATTCAACTTAGTGS - 7140
-P * L 0 K N L HRHW®RS KDHS T * W
- L DY KRTICTIDTIOGEH & BAI KTITIUGQULSG
- I, T T K E S.A * T L E K QR S F NTUL VA

7141 - CAGARACGCCATAGCACTTAAAGGTTGAAARAAATGTTGAGTTGTAGAGCACAGAGTAAT - 7200
-Q K RH ST * RL K KMILSCURAZQS N
- R NAI AL K G KK C®* VVEHRVI
- E T P * HL KV EI KWNUWVETZL?* S TE * S

7201 - CAGCAACACAATTAGAAATTTTTTTTCTCTCCCATGCATAGACAGAAGGGBATTTAGTAG - 7260
-Q Q H N * K F F F S PMHRIOQIKGTI * *
- 8§ N T I RNV FV F S L P CIUDU RIRIETF S S
- A T QUL ETI F FL S HA®*TEGNTL V A

7261 - CATTAAAAACCTCTCCAAAAGGACACBAGTTTGTAATATTAGGGAATCTCACAACATCTC - 7320
-H * K P L Q K DTS L * Y * G I S§ Q H L
- I KN L S KRTOQV CNTIWIRIETZSHNTIS
- L K T &P KGH K FVIULGNUZLTTS P

7321 - CTGAGGGAACAARCCCTGRAATTAGAGGTCTGGTARATTCCTTTGTCAATCTCAAAGCTCT - 7380
-L R EQP™*N™* RS G XK FUL CQS QO 8 S
- * G N NP EI RGL VNS FV NILI KA AL
- E G T TU1 K VL E VW * I PL S I S KL L

7381 - TAACAGAGCATTTGAGTTCAGCAAGTGGATTTTGAGAACAATCAACAGCATCTGTGATTG - 7440
-*Q s - *V Q Q VD FEWUNNQ QOO QHTIL * L
- NR A FEF S KW I L RTTINJ STICTUDSC
- T EHR L S S A S GTF *E QS TAZSV IV

7441 - TACCATTTTCATCATACTTGAGCATAAATGTAGTTGGCTTTAAATAGCCAACAARATAGG - 7500
-Y H FH AT >*A *M * L AL NS Q Q N R
- T 1I1 F I 1 L B H K CS WL * I A NKTI G
- P F S SsSyYL SINUVV GFIE K * P T K * A

7501 - CTGCAGCTGACGTGCCCCRAATGTCTTGAGCAGGTGAAARAGGCTGTAAGAATGGCTCTAA - 7560
-L ¢ L T CUPI KT CULUEJ VKW RIL®* BEWIL *
- ¢S * RA PNV LS R®*KGCI KNG S K
- A A DV P QMS * A G E KAV RMATL K
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7561 - AATTTGTAATGTTAATACCAAGAGGCAACTTAAAAATAGGTTTCARAGTGTTAARACCAG 7620
-N L *C * Y QEAT™* K ™* VS KC* N Q
- I ¢ NV NTI KW R OQOQLI KNUNI RTEFOQSV KTR
- F v M L I PR GNULIKTIUGTE EFI KV L KPE

7621 - ARGGTAGATCACGAACTACATCTATAGGTTGATAGCCCTTATAAACATAGAGRAACCCAT - 7680
-K VvV D HEULWBHBTL * YV DS P Y KHRETH
- R * I T N Y I ¥ RUL I AULTINTIEIKPI
- G R SRTTSTIG* * P L * T * RN P S

7681 - CTTTATTTTTAAACACAAACTCTCGTAAGTGTTTAARATTACCTGACTTTTCTGARACAT ~ 7740
-L Y F * T TULVs§sV*NYLTZFTLKH
- F I FKHKULS*vVv FKIT®*ULF* NI
- L F L NT NS RI KT CTLI KULU®PDUFSETS

7741 - CRAAGCGABAAGGCATCAGATATGTACTCGAAAGTGCRATTAAATGCATTATCGAATATCA - 7800
-Q A KR HQTICTU®RIEKT CN®*MHYRTIS
- KR K GIURYVLESATII KT CTITIEYH
- S E XK A S DMY S KV QL NATLSNTII

7801 - TAGTATGTGTCTGTGTACCCATGGGTTTAGAAACAGCAAAGARAGGGTTGTCACACAATT - 7860
-% Y V S VY P WV * K Q9 Q RIKGUCHTI
- s M ¢CL CTHGPFURUNS KEI RV VTQQF
- v ¢V CV PMGLETATZ KI KTGTL S HNS

7861 - CAAAGTTACATGCTCGTATAACAACATTAGTAGAATTGTTAATAATAATCACCGACTGIG - 7920
-9 Sy MU©LV *QH* *NC* * x5 P TV
- KV T ¢S Y NUNTISRTIUVNNUNNIUHTRIL"?®
- K L #H AR I TTULVETZLTZLTITITITDTCD

7921 - ACTTGTTGTTCATGGTAGAACCAAAAACCCAACCACGGACAACATTTGATTTCTCTGTGG - 7980
-T ¢ ¢C S W * N Q K P NHGQ HIL I S L W
- L V VH G R TKUNUPTTUDWNTI * F L CG
- L L F M VEPIKTOGQ?PZRTTFDTF S VA

7981 - CAGCAAAATAAATACCATCCTTAAAAGGTATGACAGGGTTGCCAAACGTATGATTAATAG - 8040
-Q 0N K Y HP * KV * Q G C QT Y D * *
- § K I NTTI L KRY DI RV A KU RMTINS
- A XK * I P S L KGWMTOGIL PNV * L IV

8041 - TATGARAACCCTGTAACATTAGAATAAAATGGAAGAAATAAATCCTGAGTTAAATARAGAG - 8100
-Y ET L * H* NKMEUETIWNUPZETILNKE
- M K P CNTWI RTIIZ KWI KI K®™*IUL S * I K S
- * N PV TLE * NGIRNI K S * V K * RV

8101 - TGTCTGATCTAAARATTTCATCAGGATAGTAAACCCCCCTCATAGATGAAGTATGTTGAG - 8160
-¢C L I * K F B QDSIKU®PUPS *MEKYVE
- VvV * § K NF I RI VNPUPUHU R* S ML S
- S D L K I §$ s G T 7PJLTIDEVC *V

8161 - TGTAATTAGGAGCTTGAACATCATCAAAAGTGGTGCACCGGTCAAGGTCACTACCACTAG - 8220
-C N * EL EHUHOQKWCTGQGH Y H *
- VI RS L NI I KS GA PV KVTTT S
- * L G A * TS S KVvVvVVvVHRSURSUL P LV

8221 - TGAGAGTAAGAAATAATAAGAAAATAAACATGTTCGTTTAGTTGTTAACAAGRATATCAC - 8280
-% E * E I I R K *TC S F S C * Q E Y H
- E S K K * *E N KHVRUL VYV NEKNTIT
- R V R N N K K I NMVFV * L L TR I S L

8281 - TTGAAACCACARACTCTGTTGTTTTICTCTAATGATAAGCCTACCTTTTTCCAGRAGAGAART - 8340
-L K P QL CCU FUL * * * A Y L F P E E N
- * NH NS VVFSNUDI KU®PTUZFT FOQIE KRI
- E T TTULULVF S L MTISULPF S RRE *

8341 - ARATCATATCATTGATTTGATTCTCCTTAAGAGACATTACAGCAGTTCCTCTTAATTTAA - 8400
-K $YHR * F DSP*¥E TUL Q Q F L L I *
- NH I I DL TI UL L KIRHY S S S § * F K
- l1 I s 5L1I*F S LRDTITA AV ?PULNTILR
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8401 - GAGGAAATTTGCTCATGTCAAAGAGTGAATAGGAAGACAACTGGATAGGATTTGTGTTCC - 8460
-E E I ¢ $ C Q RV NI RIEKTTSG*DTILC S
- R K FA HVXES®*TIG®RTU QULUDTZ RTITCUVEP
- 6N L LM S XK SE * EDINWWTIGTEFUVFL

8461 - TCCAGARAATGTAGTTAGCATGCATGGTATAGCCATCAATTTGTTCCTTCGGCTTGCCAA - 8520
-S R KCS *HAWYSHQFV?PSACDQ
- PENUVV SMHGTIATINTLTFILR RILAIK
- Q KM * I, ACMV * P SICSTFGULUPR

8521 - GATAGTTAGCCCCAATTAAAAATGCTTCCGATGATGATGCATTTACATTTGTARCARAAG - 8580
-pD s * P QL KMTLPMMMUHBTLUHETL* QK
- 1 VvV SPNU®™*J KOCT FR™* * CTI Y ICNTEKS
- * L API KNAZASTUDU DU DA ARTEFTT FUVTIK KA

8581 - CTGTCCACCATGAGARATGGCCCATAAGCTTGTAAAGGTCAGCATTCCAAGAATGCTCTG - 8640
-L S T M R NG P * A CEKGOQH S KUDNA AL
- CP P *EMAaHI KTLVIE XKV SIUPIRMTILC
- VvV HHEKWZ®PTISTIL*RSATFOQETCSWV

8641 - TTATCTTTACAGCTATAGAACCACCCAGGGCTAGTTTTTGCTTTATARATCCACACAGAT - 8700
-1L §$ L QL * NHU&PGULV FATUL * I HTD
- YL Y S YRTTZGOQG* FL L Y KJSTOQ QI
- 1 F TATITE EZPZPIRASTFTCTFTINTZPUHTR R *

8701 - AAGTGAAAAACCCTTCTTTAGAGTCATTCTCTTTTGTCACATGTTTGGTCCTAGGGTCAT - 8760
-K * ¥ T L L * S B S L L S8 H V W S * G H
- S EXK?PFTFU RV IULFCHMTEFGZPZ RV I
- V KNP SLESU FSFUVTCLUVTLGS Y

8761 - ACATATCGCTAATAATAAGGTCCCATTTATTAGCCGTATGTACTGTTGCACAGTCTCCAA - 8820
-T Y R * * * g P I Y * P Y V L L H S L ¢
- H I A NNJI KV VZ®PTFTISIZRMYTCTCTTV VSN
- I 8§ L I I R S HL LAV CTUVAZI QTSP I

8821 - TTAAAGTAGAATCTGCGTCGGAGACGAAGTCATTAARGATCTGAATCGACAAGTAGTGTGC - 8880
-L K * NL RRURRGSUHT™*DILNU RTZ QV V C
- * $ RI CV GGDEVTIZ KTIS®*ITDIK*CA
- KV E S A SETTZ XK SILRGSETZSTS S VP

8881 - CAGTTGGCAACCATTGTCTGAGCACAGCTGTACCTGGTGCARCTCCTTTATCAGAGCCAG - 8940
-0 L A T IV * A QULVYTULVOQULULJYZOQSOQ
- S WQPILSEUHSCTWCNST FTITZ RIAS
- VvV 6 N3 CL ST AVUZPGATT®PILSETZPAOA

8941 - CACCARAGTGAATARCTCTCATGTTGTAGGGTACAGCTAARAGTAAGTGTATTTAAGTATT - 9000
-H Q S E * L S CCRUVOQLIEK®*UVYTL S I
- T KV NN S HVV G Y S * S KT CTI * VvV L
- P K * I T LMTL * G T AZ KUV S V F K Y *

9001 - GACACAGTTGAGTATACTTTGCGACATTCATCATTATTCCTTTTGGTATAACAGCATTTT - 9060
-D TV EZYTTULURUESSUILFULTLUV * Q HF
- T 9L S I L CDTIUHUHY ST FWYNSTITFEF
- H S * VY FATTZ FTITITIO®PFGTITHA ATF S

9061 - CACCATAATTCTGAAGGTCACACTTTTCAAGAAGCATTCTTTGCATCTTGTACAAGTTAG - 9120
-H H N §$ EGHTTFQET RZTFTFA ATSTCT S *
- 7T I I L K Vv T L F K XK H S L HL V Q VR
- P * F *» R 3 HF SRS TIIULOCTITULYKTLG

9121 - GCATCGCAACACCTGGTTGCCACGCTTGACTTGCTTGTAGT TTTGGGTAGRAGGTTTCAR - 9180
-A S Q ELVATTILUDTZLTILUVVILGRUI RTF FDQ
- HRNTTWUILPRULTO CL®*PFWUVETGTFN
- I AT PG CHAO*TL ACSF G * KV ST

9181 - CATGTCCATCCTTACACCAAAGCATGAATGAAATTTCAGCATAGTCAATTGTAACCTTGRE - 9240
-H V E P Y T KA * M K F Q H S QL * p +*
- M S I L TP XKHE* NPF S I VNCWUNTULTD
- ¢ P S L HQSMUNZETISHA®*STIUVTTLT
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9241 -~ CCACTTTTGAAATCACTGACAAATCTTGTGACTTTATTATCTCGACAAAGTCATCARGTA - 9300
-P L L KSLTDNUILVTILILSZRIQSHQV
- H F * NH* 0TI L * L Y Y L DI KV I K *
- T F E I T DK S CDV FTITISTI KS S §K

9301 - AAAGATCAATCACAGAACACACACATTTTGATGAACCTGTTTGCGCATCTGTTATGARAGT - 9360
-K D Q S QNTHTILMWNILTE EFAUHTILTIL * S
- K I NHRTHTVF* *TCULRTIZCYEV
- R S I T EUHTHT FDEU PV CAS VMK *

9361 - AATTTTTCACTGTGCTGTCCATAGGGATAARATCCTCTAATTTAAGTGGTGAATCTTGTG - 9420
-N F S L CCP™* G *0NPILTI®*VVNTILYV
- I FH CAVHRPDI EKITL®*T FIEKW™*TITL *
- F F TV LS I GI XK S SNUILJSGE S CE

9421 - AGCGCTTGGCTAAGCCTATCATTARATGAAGACCGCCAAGTTGTCCATGACTGARATCTC - 9480
- AW L S L SLNZETDR®OUVV HD*NL
- AL G * A YH*ME KTAIKTILSMTETIS
- R L. A XK P I I K * RPZP S CUP* L K S P

9481 - CATAAACGATGTGTTCGAAGGCATAGCCCTCGAGCTTATATCGCTGTATGAATTCATCCA - 9540
-H X R CVRRHSPRAYTOAV * I HP
- I NDVFEGTIALYETLTISTULYEFTIH
- * T M ¢ S KA * P S SLY RCMUNZS S I

9541 - TAGCGAGCTCGAGAAAGTCAGTTTCCATTTGTGATCTGGGCTTAARRATCCTCTAAGTCTC - 9600
-* RARESQF P F VI WA AM®*NUPIL S L
- S EL EK VS FHUL *S GGLKTIUL®* VS
- A S S RK SV SICDULGILI KS S K S L

9601 - TGCTCTGAGTAAAGTAGGTTTCAGGCAACTGTTGAATAATGCCGTCTACTTTCTTAAAGT - 9660
-C §$ E * S RFQATUVE®*CRTILILS * 8
- AL S KV GFURQLILWNNAVYVYYFULKYV
- L * V X * VS GGNC* I MZPSTF UL K *

9661 - AGTTARACTGTGTTTTTACTGATTCTCCAATTAATGTGACTCCATTGACGCTAGCTTGTG - 9720
-§$ * 7'V F L L I LQLM>* L H* R * L V
- VKL CFY *F SN * CDSTI DA ASTLC
- L N CVvVFTDSU©PTIUNVT®PULTTILATCA

9721 - CTGGTCCCTTTGRAGGTGTTAGACCTTTGACTGAACCTTCTGTTATTAARAACACCATTAC - 9780
-L VvV ?P?PL KVUL DU L®* L NILILILUIL X HHY
- Ws L * RC™* TV F¥D*TUPFCY * NTTIT
- G P F EGV RUPILTEU?©PSVIKTU®PTILR

9781 - GGGCGITTCTAARAAGGTCTACCTGTCCTTCCACTCTACCATCARACAAGACAGTAAGTG - 9840
-G R F * K G L PVIL PILYHQTRQ *¥ V
- 6V $ K KV YL SFHSTTII KQDS K *
- A F L KR STTCU®PSTU LUP S NI KTV S5 E

9841 - AAGAACAAGCACTCTCAGTAGGTTTCTTGGCAATGTCAGTCATTGTGCAGACACCTATTG - 9900
- K N K H S Q0 *V S W QCOQSsSL CRHELL
- RTST?UL SRVY¥ LGNV S HCADTYC
- E QAL SV GFLAMSVIVQT®PTIWV

9901 - TAGATACATGTGCTGGGGCTTCTCTTTTGTAGTCCCAGATTACAGTATTAGCAGCGATAT - 9960
-* I H VL G L L FCSPZRILOQOY * Q R Y
- R Y M CWGUF S FVVPDY S I S s DI
- b T CAGASTULTL®*S QI TVILAA ATIS

9961 - CAACACCCAARATTATTGAGTATCTTAATCTCTGGCACTGGTTTAATGTTACGCTTAGCCC - 10020
-Q HPpNY *VS * S L ALV *CY A * P
- NT ¢ I I E Y LNILWHWT FWNUWVTUL S P
- T P XK1 L $§1I 1L I S G TGUL MTULURTUL A Q

10021 - AAAGCTCAAATGCAACATTAACAGGAAGTGTTGTCTTATTTTCAAAGATCTCCACATCAAR - 10080
- K A QM QHdH*Q E VL S Y F Q R S P H Q

K L K ¢ NI NI RI KT CTCIULTIU FI KUDTILHTIN

s $ NATUL TGSV VL F S KTISTSI
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10081 - TACCATCTACCTTTGTGTAAACAGCATTATTAATGATGGARARCAGGTGCTTCGCCGGCGT - 10140
-Y HL PLCUEKOQHY ** W KIQVILRRIR
- T I Y L CV QNS TITINUDGNIRTCTEA ATGYV
- PsS T FV>* TAILILMMETS GAS P A C

10141 - GTCCATCAAAGTGTCCTTTATTAACAACATTATAAGCCACATTTTCTAAACTCTGTAACC - 10200
-V HQ S VLY *Q HY K &PHFL NS VT
- $ 1 KV S§$FIDNWNITISHTIU F*TUL * P
- P $ K CpLLTTUL*2ATPFS KTILTCNL

10201 - TGGTAAATGTATTCCACAGGTTATAAGTATCAAATTGTTTGTAAATCCATAGGCTAAATC - 10260
-W * MY S T G Y KY g I VCIKZSTIG * I
- G XK CIPQVISIIKTLT FUVNZP®™*XAIKS
- vV NV FHRTIL™*V S NCTIL®*TIHIRTILNFP

10261 - CAGCAGARATCATCATATTATATGCATCCAAGTACTGTCGGTACTCATTTGCATGGTGIC - 10320
-0 0 K $ $SY Y MH?P STV GGTHTILHGYV
- S RNHHIITCTIOQUVILSVLTIZC CMUVS
- A E I I I L YASI K YT CRY S FAWTCL

10321 - TGCAAACAGCACCACCTARATTGCATCGTGTAATACACGTAGCAGATTTGAGTGGAACAT - 10380
-C K Q HH L NCTI vV *YyY T * QI * V E H
- ANSTT®* I aAS CNTIRGSURUFEWNDNTI
- Q T A P P KL H R VI HV ADTILSG T *

10381 - AATCAATATCCGACACTACTTGTTTGCCATGAGACTCACAAGGACTATCAGAATAGTARA - 10440
-N Q Y P TVL LV CHETHI KDY QNS K
- I NI RH YL FAMPRILTIRTTIIRTIUVK
- $ I §$ DTTOCULUZP®*DSQGUL S E * * K

10441 - AGAAAGGCAATTGCTTTAAATTAGTAARATGCACTTTTATCGAAAGCTGGAGTGTGGAATG - 10500
-R KAIALWNM®*YS*MHBTFYRI KTILET CGWM
- ERQL L *I S KO CTUZFTIZESWS VEC
- K G N C F KL VNALULZSI KA ASGVWNA

10501 - CATGCTTATTCACATACAAACTACCACCATCACAGCCTGGTAAGTTCAAGTTTGACAAGA - 10560
-H A Y S HTNJYHHHS LV S S S L TR
- ML I BBI QQTTTTITAW®*VQV* QD
- C L rP TY K VL PP S QP G K FKF DI KT

10561 - CTCTTGTGTCAAACCTACACACAATTGCATTGGCTGGGTAACGATCAACGTTACAATTCC - 10620
-L L C O TYTOOQULUHWILGNDGQI RY NS
- §$ CV K?PTHNT CTIGWVTTINUVTTIP
- L VS NILHTTIALA AG®* RS T UL Q F Q

10621 - AAAACAAACAAACACCATCAGTGAATTTATCGTGATGTGTAGCATAAGAATAGAAGAGTT - 10680
-K T N K HH Q@ *I Y RDV * H KN R RV
- K o TNTTI S EVFI VMCSTIIRTIETEF
- N K Q T P S VNTLS*CVA*E * K S S

10681 - CCTCTATTTTGTAAGCTTTGTCACTACATGGCTGAGCATCGTAGAACTTCCATTCTACTT - 10740
-P L F CKULCHYMAEUHR RIRTES I L L
- L YF VS FVTTWULSIVETLU®PTFYF
- $ r L * AL SL HG * A S * NFH S T S8

10741 - CAGCCTGAGGCACACACTTGATAGCCTTTGGATTTCCAATGTCATGAAGAACTGGAAACT - 10800
-Q P 2 AH T * * P LDV F QO CHEZ ETLUZET
- § LRHTULDSULWI SNV VMIKNW KL
- A * G T HLTIAFGU FPMS * RT G N L

10801 - TATCAGCAAGCAATGCAGACTTCACAACCATGTGTTGTACTTTTCTGCAAGCAGAATTAA - 10860
-Y 9 0 AMOQOQTSOQPTCV VL FCIEKTZQN *
- I 5 KQCRULUHENUHKKV LY F S ASRTIN
- S AsSsNADU FTTMZCCTU FILQAZETLT

10861 - CCCTCAGTTCATCTCCTATAATAGGGTATTCARCAGACCAATCAACGCGCTTAACAAAGC - 10920
-P S VHLL* * GI Q QTN QR RA* QS
- P O FI S Y NI RV FUNU R®PTINAILWNIEKA
- L $sS 8 P I I GY S TDIGQ S TRILT K K
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10921 - ACTCATGGACTGCTAAACATCTAGTCATGATAGCATCACAACTAGCCACATGTGCATTTC - 10980
-T H 6L L NI * & * * H H N P H V HF
- L M DC®* TS S HDSTITTSHMZCTIS
- S W TAI KUHLVMIASTOQQLATTCATFP

10981 - CATGTACCTGGCAATGTTGGTCATGGTTACTCTGAAGGTTACCCGTARAGCCCCACTGCT - 11040
-H VP GNUVGHGY S EGY P * S P T A
- M YL AMZILUVMVTULIZ KYVYTHRIE KAZPTILIL
- C T WQ CWS WL L * RUL PV KUZPUHC *

11041 - GAACATCAATCATAAATGGGTTATAGACATAGTCAAAACCCACAGAATGATTCCAGCAGG - 11100
-E HQ S * MG Y RUHSQNUPQNDS SR
- NI NH XKWV IODTIUVI KTHIRMMTIUPAG
- T § I I NG L * T * § KPTE * F Q Q A

11101 - CATAAGTATCTGATGAAGTAGAAARGCAAGTTGCACGTTTGTCACACAGACAACACGTTC - 11160
-H K Y LM K * K S KL HVCUHTUDNTF
- 1 s 1 * * §$ RKASTCTU FVTQQTTR S
- *x Vv S D EVEZ KOQVARILSHIROQIHEV L

11161 - TTTCAGGTCCAATCTTGACARAGTACTTCATTGATGTAAGCTCARAGCCATGCGCCCAAA - 11220
-FP QVQS *(QSTSLM™*A QS HA P K
- FRSNULDI KVILH=*CIEKTILI KA AMTZ RPK
- s G p I L T XK Y FIDVS S EKU©PUCAZ QR

11221 - GGACGAACACGACTCTGTCTGACAATCCTTTCAGTGTATCACTGAGCATTTGTACTATCT - 11280
-6 R T RILCULTTTI LS VY H* AF VL S
- DEHD SV * QS F QCTITU EHTLY YL
- T N T T L S DNUPUF SV SL S ICTTITL

11281 - TAATACGCACTACATTCCAGGGCRAGCCTTTATACATGAGTGGTATAAGATGTTTAAACT - 11340
-* Y A L H S RASTLYT* VV * DV * T
- N T H Y I P G QA TFTIUHEWYI KMMT FKL
- I R T T F QG K P L Y M S GIRCILNW

11341 - GGTCACCTGGTGGAGGTTTTGCATTAACTCTGGTGAATTCTGTGTTATTTTCAGTGTCAA ~ 11400
-G HLVEVLH*LW* I L CYFQOCRQ
- VT WW®RUPFCINZSGEU FCUVIVFS VN
- S P GGG FALTULVNSVILFS VST

11401 - CATAACCAGTCGGTACAGCTACTAAGTTAACACCTGTAGARAATCCTAGCTGGAGAGGTA - 11460
-B NQ SV QLL S * HL * KILAGIZEZV
- I TS8R Y S Y * VNTTCZRIEKS S * L E R *
- * PV G TATI KULTU®PUVEWNUZPSWIRGR

11461 - GGTTAGTACCCACAGCATCTCTAGTTGCATGACAGCCCTCTACATCARAGCCAATCCACG - 11520
-G * Y P Q HL * L HD S PLHQS Q 5 T
-V 8$ T H 8 I s § ¢C M T ATULYTI KANUZPR
- L v ePTASILVA*Q P S TS K P I HA

11521 - CACGAACGCTGACGAATAGCTTCTTCGCGGGTGATAAACATATTAGGGTAACCATTGACTT - 11580
-A ERDE™*L L RG®*>*T Y * G NH * L
- T NV T NS FFAGDI KU ETIRUYTTIDIL
- R T * R I A S$ S5 RV INTIULG®™* P L T W

11581 - GGTAATTCATTTTGAAACCCATCATAGAGATGAGTCTACGGTAGGTCATGTCCTTTGGTA - 11640
-G N S F *NPS * R * VY GRS C P LV
- VI HPFETUHUHURDESTV GHV L WY
- * ¢ I L K P I I EM S L R * VM S F G M

11641 - TGCCTGGTATGTCAACACATAATCCTTCAGTCTTGAATTTTATATCAACGCTGAGGTGTG - 11700
- L vcgQUH#HITITUL QS *I L Y QR * GV
- A WY VNT®* S F SL EFYINAEVC
- P GM S THWNP S VLN F I S TIULIRTZCUV

11701 - TAGGTGCCTGTGTAGGATGAARGACCAGTAATGATCTTACTACAGTCCTTAAAAAGTCCAG - 11760
-* VvV PV *DEDOQ™* * S Y Y S P * K V Q
- R CL CRMIEKTSNDTILTTUV L KI K S 8
- G A CV GG *RPVMIULULOGQSILIKS PV
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11761 - TTACATTTTCTGCTTGTAATGTAGCCACATTGCGACGTGGTATTTCTAGACTTGTAAATT - 11820
-L H FL L vVM*PHCDVV FLDTIL™* I
- Y I FCL * CSHIOATWYT F*TI CIKL
- T F S ACNUVATTLRIRGIZSURULVNTC

11821 - GCAGTTTGTCATAAAGATCTCTATCAGACATTATGCACARAAARTGCCAATTITTGCCCITG - 11880
-A VvV CHXDUL Y QTULCTI KTCO QT FTULP L
- Q F VI X ISIZREZYH® AOQNANTFEFTCZ®PC
- s L. s * R S$S L S$DIMUHEEKMEPTIUZFEFATLYV

11881 - TGATAGCCACATTGAAGCGGTTGACATTACAAGAGTGTGCTGTTTCAGTAGTTTGTGTGA - 11940
-* * p H * § G * HY K S VL F Q * F V *
- DS 4 I EAVDITURUVYVCCUFSSLCE
- I 27T L KRULTULOQETCH AV S VV CVN

11941 - ATATGACATAGTCATATTCAGRACCCTGTGATGAATCAACAGTCTGCGTAGGCAATCCTA - 12000
-I * H S H I QNP VMNQQ S A * A I L
- Yy b1 VI FRTUL* * I NSILURIRZQS *
- M T * S Y SE©POCDESTVCV G N PK

12001 - AGATTTTTGAAGCTACAGCGTTCTGTGAATTATAAGGTGAGATARAAACAGCTTTTCICC - 12060
-R FP L KL QRS VNY KV R * K QUL F S '
- DF *SS Y SsS$SvVvL * I I R®*DI KNS F S§ P
- I1 F EATAUPFCETL®™* GETIZ KT ATFILQ

12061 - ABGCAGGATTGCGTGTAAGAAATTCTCTTACAACGCCTATTTGAGGTCTGTTGATTGCAG - 12120
-K¢DCV~*¥ EI LLQRTULT FEVC * L Q
- S RIACI K KU FSYNA AYTILR RSV DCHR
- A G LRVURNSULTTU®PI* GULULTIATD

12121 - ATGAAACATCATGTGTAATAACACCTTTGTAGAACATTTTGAAGCATTGAGCTGACTTAT - 12180
-M K HHV * * 4 L CURTU F * S I EULTY
- * N I M CNNTU FV EHT FEHA ATILZ S * L I
- E T S CV I T &PUL* NTIUL XK E * A DL S

12181 - CCTTGTGTGCTTTTAGCTTATTGTCATARACTAAAGCACTCACAGTGTCAACAATTTCAG - 12240
-P CV L LAY CHI KULI KHBS @CQQ F Q
- L vc?pFr **L I VIN®M**XSTHS V NNF S
- L. ¢ aAFSsSL L S * T KA AVLTUV S TTI S A

12241 - CAGGACARCGGCGACAAGTTCCAAGGAACATGTCTGGACCTATTGTTTTCATAAGTCTGC - 12300
-Q DNGDKPFQGTOCL DULULF S8 * V C
- R TTATS S KEUEKV W T Y CTFHK S A
- G ¢ R RQVPRDNMSSG?PTIUVFTISLIH

12301 - ACACTGARTTAAAATATTCTGGTTCTAGTGTGCCTTTAGTCAGCAATGTGCGGGGGGCTG - 12360
-T L N * N I L VLV CL * S AMTZGCGG L
- §* I X I FWPF*CAFSQQCAGG W
- T EL K'Y S$ G S SV PLV SNV RGAG

12361 - GTAATTGAGCAGGATCGCCAATATAGACGTAGTGTTTTGCACGAAGTCTAGCATTGACAA - 12420
-V I EQDROQYRRSV L HEV * H * Q
- * L §$ R I A NTIODWVVFCTI K S S I DN
- N *AGSPTI *T* CUPFAIRGSILATLTT

12421 - CACTCAAGTCATAATTAGTAGCCATAGAGATTTCATCAAAGACTACAATGTCAGCAGTTG - 12480
-H $ §$ H N * * P * R F HQRULQ CQ Q0 L
- T Qv I I S S HURUDVFTII KUDYWNVS S C
- L K s L. vAIETISSEKTTMSAV YV

12481 - TTTCTGGCAATGCATTTACAGTGCAGAARACATACTGTTCTAGTGTTGAATTCACTTTGA - 12540
-F L AMUHLQCRIKUHTVLVLNSIL *
- F W QOCI Y SAZENTIULUZF®* C * I HF E
- S G N A F TV QK TYO CS SV EFTTULN

12541 - ATTTATCAAAACACTCTACGCGCGCACGCGCAGGTATGATTCTACTACATTTATCTATGG - 12600
-I Y QNT L RAHAOQQV * F Y Y I Y L W
- F I X TLYARTU RIRYDSTTZFEFTIYG
- L $S KH ST RARAGMTIULTLHTL S MG
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12601 - GCAAATATTTTAATGCCTTTTCACATAGGGCATCAACAGCTGCATGAGAGCATGCCGTAT - 12660
-A NI L M P FHIGHZ QO QLU HESMZPY
- QI F*CLFTH®*GINSTCM®BRATCTR RTI
- K Y F NATF S HRASTA AABA™*EHA AV Y

12661 - ACACTATGCGAGCAGATGGGTAATAGAGAGCAAGTCCGATGGCAABATGACTCTTACCAG - 12720
-T L CE Q M GUNU REG QVRWOQNUDS Y Q
- B YA S RWVIESIZ KSTLTG GI KMTTLT S
- T M R A DG * * RASPMATZEK®*1LL PV

12721 - TACCAGGTGGTCCTTGGAGTGTAGAGTACTTTTGCATGCCGACCTTTTGATAATTTGCAA - 12780
-Y Q VVLLGEV *¥ S8 TTFACRTPTEIDINILDQ
- T R W 8 L ECURU Y LULHADTILTILTITITCN
- P G GPWSVEYT FCMZPTT F* * F AT

12781 - CATTGCTAGAARACTCATCTGAGATGTTGAGTGTTGGGTACAAGCCAGTAATTCTCACAT - 12840
-4 C * K THUILRTC®* VLGTSOQ* F S H
- I AR K UL I * DV ET CWUV QA ATZSNSHI
- L L EN S S EMTULS V GY KP VI L T *

12841 - AGTGCTCTTGTGGCACTAGAGTAGGTGCACTAAGTGGCATTACAGTGTGAGATGTCAACA - 12900
-$ AL VATILE®*VUH®*VALTUG QT CEMMST
- VL L WH * S8 RCTIXKWH Y SV RCQH
- ¢S CG6GTRVYVYGATLJUSGTI TV * DUVNT

12901 - CAAAGTAATCACCAACATTCAACTTGTATGTCGTAGTACCTCTGTACACAACAGCATCAC - 12960
-Q S N H QHSTOCCMS * Y L CTOQQHH
- KV I TUNTIOQULU VCRST SV HNSTIIT
- ¥ * S P TFNULVYUVVVPLYTTA ASP

12961 - CATAGTCACCTTTTTCAAAGGTGTACTCTCCAATCTGTACTTTACTATTTTTAGTTACAC - 13020
-H S HL FQRC CTTULZGQSVILYYTF* L H
- I VT FPFEKOGU VL SNTILYZ FTTIT FS YT
- % § P F S KVyYSPIOCTTZ LTULU FULUVTHR

13021 - GGTAACCAGTAAAGACATAGTTTCTGTTCAATGGTGGTCTAGGTTTTCCAACCTCCCATG - 13080
-G N Q *RHSTFOCSMUVV * YV F Q P P M
- VT S X DIV SV QWWS SR FSNTLUP *
- ** PV KT * FULTFNSGGTILGTFEFU®PT S HE

13081 - ARAGATGCAATTCTCTGTCAGAGAGTACTTCGCGTACAGTGGCAATACCATATGACAGCT - 13140
-K DA I LCOQURUVUILIRVYVQWOQQYHMTA
- KM OQFSVZREZYT FHBAYSGDNTTI* Q L
- R CNGS L SESTJ S RTVATIU PTZYUDSTL

13141 - TARATGTTTCCTCAGTGGCTTTGAGCGTTTCTGCTGCCAAAAGCTTGAGTCTCTCAGTAC - 13200
-* M F P QW UL * A FLLRI KW AT™*V S QY
- K CFUL S GTPFERT FU CCEZ KTLTETSTLST
- NV S S VAL SV S AAI KT STILSTLS VQ

13201 - AAGTGTTGGCARGTATGTAATCGCCAGCATTAGTCCAATCACATGTTGCTATCGCATTGA - 13260
-K C W VvV CNURJ QUH®* S NHMTILTILS H *
- 8§ VG K YV IASISZPITT CTCYZRTIE
- VvV L, A S M * S P ALV Q S HUVATIATLK

13261 - AGTCAGTGACATTGTCACTGCCTACACATGTGTTTTTGTATARACCARAAACCTGACCAT - 13320
-S$S 0 * HC HCLUHMTC CT FCTINUOQTIEKPTDH
-V s$S DI VT aRX2xYTTCVFV * T KINTELTI
- 8V TUL SULUPTHBUVT FULYIE KT PIEKT* P L

13321 - TAGCACATAATGGAARRACTAATGGGAGGCTTATGTGACTTGCAATAATAGCTCATACCTC - 13360
-* B I M E.N * W EAYUVTCNNINSS Y L
- 8§ T * WK TNGIRULM®*TLATITIO AU HT S
- A E N GKULMGGTLTCDULOQQ* * L I P P

13381 - CTAGATACAGTTGTGTCACATCAGTGACATCACAACCTGGGGCATTGCAAACATAGGGAT - 13440
-L DTV V S HOQ*HUHENTLTGIHTCTE KHTZ RD
- % T 0L CH I $DTITTWSGTIANTIGI
- RY S CV TS SVTSOQOPGATLU OQT™* G L
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13441 - TAARCAGACAACACTAATTTGTGTGATGTTGAAATGACATGGTCATAGCAGCACTTGCAAC ~ 13500
-* Qg T T UL I CVMULK* HGH S S T C N
- NR Q H * F V *C* NDMUVIAATLA AT
- T DN TNUILCDUVEMTWS * Q HUL QH

13501 - ATAGGAATGGTCTCCTAATACAGGCACCGCRACGAAGTGAAGTCTGTGAATTGCACAATA - 13560
-1 G MV S * Y R HRINZEUV K S VNTCTI
- * E WS PNTGTATIEK* S L * I A QY
- R N G L LI QAU POQRSEVTCETLUHNT

13561 - CACAAGCACCTACAGCCTGCAAGACTGTATGTGGTGTGTACATAGCCTCATAAAACTCAG - 13620
-H K HL Q PARTLVYUVVCT*PHIKTQ
- T S T Y S L @DCMMWCV H S LI KTILR
- Q AP TACI KTV CGVYTIAS* NS G

13621 - GTTCCCAGTACCGTGAGGTGTTATCATTAGTTAGCATTACGGAATACATGTCCAACATGT - 13680
-V P S8 TV RCYH*¥ L AL RNTTCU®PTC
- F PVEP*¥GVII S * HY GTIHV QHYV
- S Q YREVLSUL VSITETZYMSUNMMMW

13681 - GGCCAGTAAGCTCATCATGTAACTTTCTAATGTATTGTRAATACAAGTGARAGACATCAG - 13740
-6 Q *AHHVTUPF* CTIVNTSZERUHQ
- A S KL I M *L §$NV L * I QVKUIDTIS
- P VS§S S CNTFTILMYCZ KYIZ K®™* KT S A

13741 - CATACTCCTGATTAGGATGTTTTGTAAGTGGGTAAGCATCAATAGCCAGTGACACGRACC - 13800
-H T PD*D VUL *V GKHOQ* PV TRT
- 1L L I RMFCIXKXWV S TINSOQ*HEP
- Yy s *L. 6 CFVS G* A S I AS DTN L

13801 - TTTCAATCATAAGTGTACCATCTGTTTTGACAATATCATCGACAAAACAGCCTGCGCCTA - 13860
-F Q 8§ * Vv YH L F * QY H R QNS L R L
- F NHKCTTIUCE FDNTITIDI KT ATCA*
- s I I s v P S VLTI JSSTI KU QZ®PATPN

13861 - ATATTCTTGATGGATCTGGGTAAGGCAGGTACACGTAATCATCTCCTTGTTTAACTAGCA - 13920
-1 F L. Mm DL GKAGTU RNIUHBILILUV * L A
- Yy S * W I WV ROQV HVITISILFN*H
- I LD G S G * GURY T *s s P CULTSI

13921 - TTGTATGCTGTGAGCAAAATTCGTGAGGTCCTTTAGTAAGGTCAGTCTCAGTCCAACATT - 13980
-L Y AV § K I REWVIL * * 6 QS5 Q s NI
- ¢ ML # A KV FVRSFS KVSL S PTF
- v ¢C CE QNS * G P L VRSV SV QHF

13981 - TTGCCTCAGACATGAACACATTATTTTGATAATAAAGAACTGCCTTAAAGTTCTTAATGC - 14040
-L P QT * T H Y F DN KETLU®P®* S 8§ * C
- C L RHEH I I VLTI I KNZ CIULI KUV L NA
- A S DMNTILUF** * RTATULI KT FTILMIL

14041 - TAGCTACTAAACCTTGAGCCGCATAGTTACTGTTATAGCACACAACGGCATCATCAGAAA - 14100
-* L L NL E P H S Y CY S T QR HHH QK
- §$ Y * T L § R I VTV IAHNJGTITIRIK
- AT K©P *AA*LLL *HTTAZ S S ER

14101 - GAATCATCATGGAGAAATGTTTACGCAGGTAAGCGTAARACTCATCCACGAATTCATGAT - 14160
-E 8 $ WRNWVYAGI KU RI KTHPR I HD
- N K HGEMV FTOQVSsSV KILTIUHETFMI
- I I M EKCLW RR*AS* NS S TNS * 8§

14161 - CARACATCCCTATTTCTATAGAGACACTCATAGAGCCTGTGTTGTAGATTGCGGACATACT - 14220
-Q H PYFYRDTHRATCVYV VDO CGHT
- NI P I §$ I ETULTI E PV L * I A DTIUL
- T s L F L * RHS * S L COCWIRTULUZRT Y L

14221 - TGTCAGCTATCTTATTACCATCAGT TGAAAGAAGTGCATTTACATTGGCTGTAACAGCTT - 14280
-¢C Q L §$ Y Y H QUL XK E V HL HWL * Q L
- vs$s yL I TI S * KEKT CTIUYTIGOCNS L
- s A 1L L P SV EURSATFTTILA AWV TA *
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14281 - GACAAATGTTAARAGACACTATTAGCATAAGCAGTTGTAGCATCACCGGATGATGTTCCAC - 14340
-bD K C* RHY *HKQL * H HRMMTEH
- T NV KDTI SIS s Cs17TG™*CST
- Q M L K TLVLA®* AV VAS?PDUDV PP

14341 - CTGGTTTAACATATAGTGAGCCGCCACACATGACCATCTCACTTAATACTTGCGCACACT - 144C0
-L v *H I v S RHEKT* P S HULI UL AUHT
- WF NI * * A A THDUHULT®* Y L RTL
- G L T Y s E PP HEMTTISULDNTTCAES

14401 - CGTTAGCTAACCTGTAGAAACGGTGTGATAAGTTACAGCAAGTGTTATGTTTGCGAGCAA - 14460
-R * L T CRNGVYVY I S Y S KTCYV CEQ
-V § * P VETUV * * VvV T A S VMUFA S K
- L ANL * KRCDI KU LOQQV L CTILIRAR

14461 - GAACAAGAGAGGCCATTATCCTRAGCATGTTAGGCATGGCTCTGTCACATTTTGGATAAT - 14520
-E Q ERPIL S *AC*AWUILTC CHTITULDN
- N K R G6GHY P KHVRHGSVTUFWTITI
- T R EAI I L $SML GGMATLSUHTEFEFG * §

14521 - CCCAACCCATAAGGTGTGGAGTTTCTACATCACTGTAAACAGTTTTTAACATATTATGCC - 14580
-P NP * G VEFLHHCI KU GQTFILTY YA
- P T H XK VWS FYIT VNS TF* HIM?®?P
- g P I RCGV ST SUL * TV FDNTIULTCOQ

14581 - AGCCACCGTAAAACTTGCTTGTTCCAATTACCACAGTAGCTCCTCTAGTGGCGGCTATTG - 14640
-S HRKTOCUL FQULU®POQ* L L * W R L L
- ATV KL ACSNYHS S S S Ss G G Y *
- p P * N L L VP ITTVAUPILVAATID

14641 - ACTTCAATAATTTCTGATGRAACTGTCTATTTGTCATAGTACTACAGATAGAGACACCAG - 147C0
-T s I I 8 DZETV YL S * Y Y R * R H Q
- L @ * F LM KUL S I CHSTTUDIRDT S
- F N NF * ~ NCULF VI VLOQTIETP A

14701 - CTACGGTGCGAGCTCTATTCTTTGCACTAATGGCATACTTAAGATTCATTTGAGTTATAG - 14760
-L R CEL Y SLH*WHT* DS F E L *
- Y GA S S I L CTNGTITU LI KTIWU HTLS Y S
- T VRALFFALMAYT LR RUFTI*V IV

14761 - TAGGGATGACATTACGCTTAGTATACGCGAAAAGTGCATCTTGATCCTCATAACTCATTG - 14820
-* 6 * H Y A *Y TR KV HLDUPHNS L
- RDD1ITULZS I REZ KT CTIULTIULTITH *
- G MTULRULUVYAZ KSAS * S § * L I E

14821 - AGTCATAATAAAGTCTAGCCTTACCCCATTTATTAAATGGGAAACCAGCTGATTTATCCA - 14880
-S$ H N KV ¥ P Y P I Y * M GNOQULTIYP
- v I I K $S$ $ L TP UPF I KWETS * F I Q
- s * * § L AL P HL L NGX P AUDTIL S R

14881 - GATTGTTAACGATTACTTGGTTGGCATTAATACAGCCACCATCGTAACAATCAAAGTATT - 14940
-DC * R L L GWH* Y S HHRNNOQS I
- I vV NDY LV GINTATTIVTTIZ KV F
- L L TTITWULATILTIUGQ?®PU®PS *Q § K YL

14841 - TATCAACAACTTCAACTACGAATAGGAGTTGTCTGATATCACACATTGTTGGCAGATTAT - 15000
-Y 90 9 LQ L RI GV V * Y HTTLTULATUDY
- I N N F NYE* EUL S DITUEHET CWOQTITI
- s T TSTTNU RS ST CLTIOSHTIVGRIL *

15001 - AACGATAATAGTCATAATCACTGATAGCAGCGTTGCCATCCTGRGCAARGARAGAAGTGTT - 15060
-N DN S HNH* * Q RCHPEIQRI RSV
- T 1 1vVv11TDS SV ATIIULSIE KETEVF
- R * * S * s L I A AL P S *~ A K ZKZKCF

15061 - TTAGTTCAACAGRACTTCCTTCCTTAAAGAAACCTTTAGACACAGCARAGTCATARRAGT - 15120

L Vg QNF L P * RNUIL®*TQQ S H K S

* F NR TS F L K ETFRHS KV I KV
$ $ TEULPS LK KPULDTAIZ K S * K S8
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15121 - CTTTATTAARATTACCGGGTTTGACAGTTTGAAAAGCAACATTGTTTGTTAGTGCAGCTA - 15180
-L Y * NY RV * Q FEKQQHTCULULV QL
- F I KI TGFDSILIKJSUNTIUVC* C S Y
- L L KL P GVL TV * KATTULUFUV S AAT

15181 - CTGAAAAGCAT@TAGTGCGTTTATCTAGCAATAAATTGCCAGAAGCTGCATGCATAGCTG - 15240
-L K 8§ M * C VY LAINTZCO QI KTILHA*L
- * KA CSAUPFTI * Q* I ARSCMHS U
- E K HV VU RILSSNIKTILZ®PEA AR ATCTIASG

15241 - GATCAGCAGCATACACTAAAAGTTCCTTGAAACTGAGACGCGAGCTATGTAAGTTTACAT - 15300
-b Qg QHTLI KUV ?P*N*DAS Y VS L H
- 1 §$ 8 I H * K F L ETZET RAM®* VY I
- S AA Y T K S$ S L KL RURWETLTCZIKTFTS

15301 - CCTGATTATGTACGACTCCTARCTCACGARARTGGTATCCAGITGRAARCAACAARAGGAA - 15360
-P DY V RULULTHENGTIQLKZGQOQKE
- L Ir MmYyps§$=*1L T KMV S5 s * NNI KRN
- * L ¢ T T P NS RIKW®W Y PV ETTIKGT

15361 - CACCATCTACAAATATTTTTCTTACTAGTGGTCCAAAACTTGTAGGTGGAAACACAGTAG - 15420
-H H L QI FFLLVVQNTL®*VETOQ*
- T I ¥ XKYFfF S Y *W S KT CRWIEKH S R
- P s TWNIU FULTSG?PKU LV GGNT VE

15421 - AAARTAACACATTAAAGTTTGCACAATGAAGGATACACCTATCATCCAARCAGTTAATAC - 15480
~-K I T E * 8 L 4# N E G Y T Y EPNS * Y
- K * 31 KvcTMZ KT DTU®PTITIOQTUVNT
- N N T LKV FAOQ* R'I HL S S K QUL TIQ

15481 - AATTGGGATGGTATGTCTGGTCCCAATATTTARAATAACGGTCGAAGAGACAAAGTCTCT - 15540
-N WD GMSG®PUNTI* NUNGIZ RIRDI KV S
- I 6 MV CL VP IVF K I TV ETETIE KS L
- L G WYV WS QYL K *R S KUR QS L S

15541 - CTTCCGTAARATCATATTTCAGCAAATCCCACTTAATAAGTGGTTTTGCGAGATCAGCAT - 15600
-L P * NH I s A NUPT* + VvV VL RDOQH
- F R K I I FQQI PLNI KW FCETI S I
- S V K §$ Y F S K S HUL I S GVFAURS A S

15601 - CCATATGGGACTCAGCAGCCAATGCCCTAGTCAAAGTGAGGATGGGCATCAGCARTGAGT - 15660
-P Y 6T Q Q PM P * S K+ GWA S A MS
- M G6GL S5 QC?PSQSEDGHZOQOQ™*V
- I WD S A ANATILVEKVRMGTI S§NE *

15661 - AATATGAATCCACAATAGGAACTCCGCAGCCTGGTGCTACTTGTACGARATCACCGAAAT - 15720
-N M NPQ* ELRSULVILLVRWNUHRN
- I *# I H N RN SAAWCYULYETITEI
- Yy E S T 1 6T PQPGATTCTIK S P K S

15721 - CGTACCAGTTCCCATTAAGATCCTGATTATCTAATGTCAGTACGCCTACAATGCCTGCAT - 15780
-R T S S H * D P DY LM SV RILQCULH
- v epvVvePI KK IULITI*CQYAYDNATCTI
- Yy Q F PLRS*L SNV STU®PTMZPAS

15781 - CACGCATAGCATCGCAGARTTGTACAGTCTTTAATAATGATTGGCGTACACGCTCACCTA - 15840
-H A * HRRTIVQSULIMTIGV HAHL
- TH S I A EL Y STL * * * L A Y T UL T *
- R I A $ 0 NCTV FNDNUDWRTR S P K

15841 - AGTTAGCATATACGCGTAAGATGTCAGGATTCTCTACGAAGTCATACCAATCCTTCTTAT - 15900
-§ * 31 I RV RCODSULURSHTNUZP S Y
- v s I YA * DV RTIULVYEVYVYTIUPIULTILI
- L A Y TR KMS G TF s T KS Y Q S F L L

15901 -~ TGAAATAATCATCATCACAGCAATTGTATGTGACGAGTATTTCTTTTAATGTATCACRAT - 15960
- N N H HH S NCMO™*X RV FLULMYHN
- B I1 1 I I T™TATI1T Vv CDEYT FUZF*CTITI
- K * $ S $ @ Q L Yv T TS I 8§ F NV S QL
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15961 - TACCCTCATCAAAATGACGTAGAGCATAGACTARATCAGCCATTGTGTATTTAGTTAGAC - 16020
-Y P HQNDV EHRTILNOQQZ®PTILTCTI* L D
- TL I KMT™* S I D* I S8 HCVF S * T
- P $ 8§ K * R R A *TKSATI VYLV RR

16021 - GCTGACGTGATATATGTGGTACCATGTCACCATCTACTCTAAACTTGARARAGTCATGGA - 16080
-A DV IYVVPCHUHLTIL®*T™* K S HG
- L T * Y M WY HVTTI Y S5 KL EZ KV MD
- *R DI ¢ G TMS P STULNULI KI KSWT

16081 - CAGCAACCGCTGGACAATCTTTAACCAAGTTATARATAGTCTCTTCATGTTGGTAGTTAG - 16140
-9 QP L DUNIL*PS Y K * S$ L HV G 5 *
- §$S NRWITTI FNQQVINSILFMILVVR
- A T AG  $ L T XKL *I VS S CW* L D

16141 - ACATAGTATGCCTCTTAACTACAAAGTAAGAGTCTAATAAATTGCCTTCCTCATCCTTCT - 16200
-T * ¥ A 8§ *L QS K S LI NCULPH P S
- H §S M PLNY XKV RV * * I A F L IUL L
- I v ¢LLTTJ K*E SN KILPS S S F S

16201 - CCTGGRAGCGACAGCAATTAGTTTTTAGGARCTTTGCAAAACCAGCACTTTTTTCGTTGT - 16260
-P G S P SN~* F L GTUL QNOQUHF F RC
- L EATATISUPF *EVLCIKTSTUFF V V
- W K R Q 0 L VFRNUZFAIE KU PALUFZSTIL*

16261 - ARATATCAARAGCCCTGTAGACGACATCAGTACTAGTGCCTGTGCCGCACGGTGTAAGAC - 16320
-K Y Q K P CRRHOQY * CULCUZ RTV *¥ D
- NI K $ pvVvVvDDTIJSTSACAA ARTCIKT
- I S K AL *TTSS§VL VPV PHGV RR

16321 - GGGCTGCACTTACACCGCARACCCGTTTAAARACGTTGATGCATCCGCAGACTGCATCAA - 16380
-G L HL HRI KU®PV * KR*CTIURI RTILHDQ
- GG ¢ T YT a2NUPUPFUKNUVDASA ADTCTIHK
- A AL T?POQTW RULIKTTU LMUHBPOQTASR

16381 - GGGTTCGCGGAGTTGGTCACAACTACAGCCATAACCTTTCCRCATTCCGCAGACGGTACA - 16440
-G FAEL VTTTATITU F?PHSADGT
- G S RS WS QLQ?P*PFHIPQTUVQ
- vV R GV G HNY S HNULSTFRRIRYR

16441 - GACTGTGTTTCTAAGTGTAARRACCCACTGGGTCATTAGCACRAGTGGTAGGTATTTGGAC - 16500
-DC VS K CZKTHWUV I ST S G R Y L D
- TV?FL S35V K?PTGS L AOQV V G I WT
- L ¢ F *V *NPL GH*H KW * V F G R

16501 - GTACTTACCTTTCAAGTCACAGAATCCTTTAGGATTTGGATGGTCAATGTGGCATCTACA - 16560
-V L T FQVTESVFRIWMUVNWVA ST
- Y L P F KS QN PILGF GWS MWHL Q
- T Y L $ s HRI UL *DILDSGO®®CG I Y N

16561 - ATACAGACAACATGAAGCACCACCAAAGGACTCTTGGTCCATGTTAGCTTCTGGTGTTAC - 16620
-I ¢ T T* S$TTI KU GTULIULVHV S FWCY
- Y R QHEAUPUPZ KD S W S MILAS GV T
- T D NMKHUHOQRTUILG®POC™* L L VL Q

16621 - AGTAATTGCCTGTCCTGTACCAGTGTGTGTACACAACATCTTCACACAGTTGGTGATTGG - 16680
-§ N CL S CT SV CTOQHU LHETV G DW
- v 1 A C?P VPV CVHNTITFTUOQLUVIG
- *L PV L YQCVYTTS S H S W * L V

16681 - TTGTCCTCCACTTGCTAGGTAATCCTTATATCCTTTAGCAGGGTCTACTGCAAAAGCACA - 16740
-L s s T € *VIULTITCZFSURVYCIK ST
- ¢CPpP PLAR* SLYALA AGSTAI KA AQ
- vV L # L L ¢GNP Y MTUL * Q G L L Q K HR

16741 - GAAGGAAAGCACAGTTGAATTGGCAGGTACTTCTGTAGCATTTCCAGCCTGAAGACGTAC - 16800
-E G K H S * I GR Y F CS I S S L KTY

K ES TV ELAGT S VAUFPA * RRT

- R K A Q0L NW O VL L *HF Q P E DV L
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16801 - TGTAGCAGCTAAACTGCCCAGCACCATACCTCTATTTAGGTTGTTTAAGCCTTTGATGAA - 16860
-C 8§ s +# T A Q HHT ST * V V *x A F D E
- VvV A A KL P?P S5TT1IT©PULVFRULFKPIL MK
- *Q L NCZPAPYLYLGTCULS L * * 8§

16861 - GTACRAAGTATTTCACTTTAGGCCCTTTTGGTGTGTCTGTAACARACCTACAAGGTGGTTC - 16920
-V Q VvV F H F RPFWICVCNI KU PTRWF
- Y KYF?FTLGUPVF GV S VTNILZGQGG S
- T $ 1 §$L *ALLVCL* QT Y KV VP

16921 - CAGTTCTGTGTARATTGTACCTGTACCATCACTCTTAGGGAATCTAGCCCATTTGAGATC - 16980
-0 FPCVNCTCTTITULRES S S P FPFEI
- § S$ v *+ 1T v PV PSLLGNTI LA AIUHTLRS
- v 1. ¢CKULYLYHHS * I * P I * D L

16981 - TTGGTGGTCTGATAGTAATGCCAGCACARACCTACCTCCCTTCGRATTGTTATAGTAGGC - 17040
-L vv * x  CQHKU®PTSILURTIVIUVSG
- W WS DSDNA ASTNTILU®PUPFETLTL * * A
- G G L I v ™M ?PAOQTYULPSNUZCY S R Q

17041 - AAGTGCATTGTCATCAGTACAAGCTGTTTGTGTGGTACCAGCCGCACAGGACATCTGTCG ~ 17100
-K ¢ I vIsSTSCLTCGT S RTG HIL S
- 8§ AL S SV OQAVvVCVV PAAQDTITCHR
- V H CH QY KL F VWY QPHRT S VV

17101 - TAGTGCTACTGGACTCAGTTCATTATTCTGTAGTTTAACAGCTGAGTTGGCTCTTAGAGC - 17160
-* Y Wwo TOQPFTIIUL* F NJS * V G S5 * §
- s§aTGUL S SLFCSULTMA AZETLA ATLRA
- v L L DS VHYSVV* QL S WL L E L

17161 - TGTABRCAATAAGAGGCCAAGCCARATTTGGTGAATTGTCCATGTTAATTTICACTAAGTTG - 17220
-C NN KR P S QI W * I VHVNTFTT KL
- VT I R GQ A KFGEULSMUL I S L S5 *
- *Q * EA K PNUL VNC?PC* F H * V E

17221 - AACAATCTTGCTATCCGCATCAACRACTTGCTGGATTTCCCAGAGTGCAGATGCATATGT - 17280
-N N L AIRTIWNNILILDE FEF?PETCURTCTIC
- T™1I1 L L S A S TTJZ CWTI S QS ADA AYV
- Q §$ C Y p HQOLAGZ FPU RV OMUHEM*

17281 - ARAGGTGTTACCATCACAAGTGTTCTTGTAGGTACCATAATCAGGGACARACAACCATGAG - 17340
-K 6 v T™I1I T S8V LV GGTTITIURUDNNUHE
- K vL.?P?PpSsSsQVVEFEL *VP *S5 6TTTMS
- R ¢C Y HHEKCCSCRYHDNOQGOQQ P * V

17341 - TTTGGCTGCTGTAGTCAATGGTATGATGTTGAGTGGAACACAACCATCACGCGCATTGTT - 17400
-F G CCSsS OWwWYDVEWWNTTTITRTIUV
- L AAVVNGMMILSGTQ?P S RAULTL
- WL L s MV ¥ C * V EHNUBHUHEAUHC *

17401 - GATAATGTTGTTAAGTGCATCATTATCAAGCTTCCTAAGCATAGTGAAGAGCATTGTTTG - 17460
-b NV VK CTITITII KILUZPI KHSEU EHTCIL
- I ML L s a§0L S S F 1L STV KJSTIVC
- * ¢ ¢ *VHHEY QAS * A * * RAL F A

17461 - CATAGCACTAGTTACTTTTGCCCTCTTGTCCTCAGATCTTGCCTGTTTGTACATTTGGGT - 17520
-H 8§ TS Yy r CPLVLRSTCLFUV HLG
- I AL VT FAILULS S DL ACTLYTI WUV
- * H * L L L P 8§ CPQ I L PV CTF G S

17521 - CATAGCCTGATCTGCCATCTTTTCCAACTTGCGTTGCATGGCAGCATCACGGTCAARACTC - 17580
-H $ L I CHL F QL ALUHGS I T V KL
- I A3 A I F SNUILIRUCMA®AASI RS NS
- * P DL P S FPTCVAWOQMHBUHE GO QT Q

17581 - AGATTTAGCCACATTCAAAGATTTCTTTAACTTTTTGAGAACGACTTCAGAATCACCATT - 17640
-R F $ HI QRFL *L F ENDUFRTITI
- DL ATV FK KDV FFWNU FILRTTSE S P L
- I *P B S K I S L TVF * ERULQNUHH *
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17641 - AGCTACAGCCTGCTCATAGGCCTCCTGGGCAGTGGCATAAGCGGCATATGATGGTAARAGA
-$Y S$LL”IGLULGSGI S GTI * W * R
- A TACS * A S WAV A * A AY DGIKE
- L QO P A HRUPUPGOQQWHI KR RIHEMMUV KN
17701 - ACTAAATTCTGAAGCAATAGCCTGARGAGTAGCACGGTTATCGAGCATTTCCTCGCACAA - 17760
-T K F * S N S L K S S TV I EHTFTULAQ
- L NS EAI A*RVARILS S I S S HN
- * I L K Q *P EE *H GY RAZFUPRTT
17761 - CCTATTAATGTCTACAGCACCCTGCATGGATAGCARAACAGACAAAAGAGARACCATCIT - 17820
-P I N VY S TULHG™* QNI ROQZEKI RNIHTL
- L L M S TA?PTCMUDSIKTDI KR RETTIF
- Yy * ¢ L Q H P AWIAI KUGQTE KEIZ KPS S
17821 - CTCGARAGCTTCAGTTGTGTCTTTTGCAAGAAGAATATCATTGTGGAGTTGTACACATTG - 17880
-L E S F S CV FCIKIEKWUNTITIUVETLYTL
- S KA SVV S FARIRISTULWSCTHC
- R K L ¢ L CUL L @ EEYHTCGUV V HTIV
17881 - TGCCCACAATTTAGAAGATGACTCTACTCTAAGTTGTTGAAGAACCGAGAGCAGTACCAC - 17940
-C P Q FRR* LY S KILTILI KNZ REQYH
- A HNLUEDDSTULSC®™*RTESSTT
- P TI * KM TL L *V VEEZPIRA AUV P Q
17941 - AGATGTGCACTTTACGTCAGACATTTTAGACTGTACAGTAGCAACCTTGATACATGGTTT - 18000
-R CA LYV RHPFPRILY S S NLDTWFEF
- DVHPFTSDTIULDOCTVATILTIHGIL
- M ¢CTLR QT F*TVQ* QP * Y MV Y
18001 - ACCTCCAATACCCAACAACTTAATGTTAAGCTTGAAAGCATCAATACTACTCTTAGGAGG - 18060
-T $S NT Q Q L N Vv KL E S I NTTTILRR
- PP I PNUNUILMTLSTILI KA ASTIILILILGG
- L o YyYy?pT™T®*C*A * KHQY Y S * E A
18061 - CAAAAGCCCCTGGGAGTTCATATACCTAAATTCTTGTGTAGAGACCAAGTAGTCATARAC - 18120
-Q K P L GV HIPIK KU FULCR RDZGQVVIN
- K 8 pPpW©EFTIVYLUNSCVETIZX®™* S * T
- K A PGS S YT ** I LV * RP S S H KH
18121 - ACCAAGAGTAAGCCTGAAGTRACGGTTGAGTARACAGAARAGGCCARAGTAGCAGCAGCA - 18180
-T K $ K P E VTV E* T EI KA AI KV A A A
- P RV SL K *RUL S KQI K RUPIK* Q Q Q
- Q E * A * S NG * V NRIKGQS S 5 S N
18181 - ACAATAGCCTAAGAAACRATAARCAARGCATGATACACTGTAAGGTGTTGCCAGTAATAAA - 18240
-T I A * E T I N KHDTUL * G V A S N K
- g *P K K@ *TSsSMI HCI KV L PV I N
- N S L R N NI KIQA* Y TV RCTZCOGQ * * I
18241 - TRACAATGGGTAATACTCAACACACACAAACACTATAGCTCTAGCTAAAAACATGATAGT - 18300
~-* Q WV I L NTTHKUHY S S S * K H D S
- NN G * Y S TH T NTTI AL AI KNMTIUV
- T M G N T QHTOQTTUL* L * L KT * * §
18301 - CGTAACGACACCAGAATAGTTAGAGGTTACAGAAATAACTAAGGCCCACATGGAAATAGC - 18360
-R NDT RTI VU RGYRNN®*G P HG N S
- v T T PE* L E VT ETITIZ KA AU HMMETIRA
- *R B QNS *RL QK * L RPTW K * L
18361 - TTGATCTARAGCATTACCATAGTAGACTTTGTAAACAAGTGTAATGACATTCATCAGTGT - 18420
-L I *s I T I vV DUVFVNKTCNUDTIHZQSC
- *$ K AL P * **T1L * T SV MTUFI SV
- DL K HY H®SRULCIEKOGQV* * HS § V S
18421 - CCARACACGTCTAGCAGCATCATCATAAACAGTGCGAGCTGTCATGAGAATAAGCARAAC - 18480
PN TS S S I I I NSASCUHENZE KQN
Q T R L AAS S *TV RAV MU RTIS KT
K H VvV *Q HHHIE KO QCEULS * E * A KL
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18481 - TAAAGCTGAAGCATACATAACACAATCCTTAAGCCTATAACCAGACAAGCTAGTGTCAGC - 18540
- § * 3 I §H N TTILKU PTITT RZ OQATSV S
- KA EA Y I TOSULSUL * P DI KTILUV S A
- K L K H T * HNUP* A Y NOQTS * C QP

18541 - CAATTCAAGCCATGTCATGATACGCATCACCCAGCTAGCAGGCATGTAGACCATATTAAR - 18600
-Q F K P CHDTUHET PASI RIUHEVYVDIUHETIK
- N S S HVMTIU RTIT QLA AGM®*TTITUL K
- I QA M S * Y AS©PS* QACT ERTETY * 5

18601 - GTAAGCAACTGTTGCAAGAGAAGGTAACAGAAACAAGCACAAGAATGCGTGCTTATGCTT - 18660
-V 3 N CCKU RZR®*Q K QA AOQET CUVULML
- * AT V A REGUNU RUNIEKIUHIEKINATCTILTCL
- K QL L QFEZ KUV TETS ST RMMZ RAETY A *

18661 - AACARGCAGCATAGCACATGCAGCAATTGCCATAATACCAAGAGTAAATGGCAAGARAGC - 18720
-N K Q HS T CSNTZ CUHNTIKSI KTUWOQTE S
- T $ S I A HAATIA ATITIUPU RVNTGIZ K KA
- O A A * HM QQ QUL P * Y QE* MAaAzR K H

18721 - ATTCTCGTAAACAAAGAAAAACAGTGACCACTGTGTACTTTGAACAAGAATCAATAGTGA - 18780
-1 L V N KE K * P L CTULNTEKNQ * *
- FS * T K KN S DUHTCUV L * TR TI NS D
- SR KQURI KTV VT T VY FEJGQETSTIUVM

18781 - TGTCAAGAAAGTTAAAAGCATCCAATGATGAGTGCCCTTAACAATTTTCTTGAACTTACC - 18840
-C 0 E S * KHPMMSZSAILNINT FTLTETLT
- vV K KV K S I ¢ +* + v poL T I F UL NTULP
- S R KL KASW NUDET CEP®* QP F S * T Y L

18841 - TTGGAAGGTAACACCAGAGCATTGTCTAACAACATCAARATGGTGTARACTCATCTTCTAA - 18900
-L E G N T R 2L S NN I KWOCIKTUL I F *
- W KV T PEUHO CTLTTTSUNGUVNZS S S K
- G R *H Q S I V * Q0 HQMUV * T HTILTL K

18901 - AATAGTGCTACCAAGGATAGTACGACCATTCATACCATTCTGCAGCAGCTCTTTCARAGC - 18960
-N S A TKDJSTTTIUHTTITIULOQOQTULTFOQ S
- 1 VL PRTIUVU RZPTFTIZPTFTGCSSSTF KA
- * C Y QG * Y DHSY HSAAUD ALTLSKQ

18961 - AGCACACATATCTAAGACGGCAATTCCTGTTTGAGCAGARAGAGGTCCCAATATGTCAAC ~ 19020
-8 T H I * DG DN SCULSURIEKTZ RTSUOQOTY VN
- A HI S KTA AWATIU®PV * AEZ RTGT PDNMS ST
- 8 T Y L RROQT FTULT EFETZ QT XKTEV VU PTIT CTOH

19021 - ATGATCTTGTGTCAAAGGTTCATAGTTGTACTTCATTGCCACAAGGTTARAGTCATTCAA - 19080
-M I L C QR F IV VILHCHIEKUVYVI KUV VTIOQ
- * § C V K G S * L Y FIATHZ RTILIKTST FK
- DLV S KVUHSCTSUILPOQGT®* S HS K

15C81 - AGTAGTGGTGAATCTATTAAGAAACCACCTATCACCATTGATAACAGCAGCATACAGCCA - 1914¢
-8 3 GE S I X XK PP I TTIODUNJSSTI QP
- VvV V NLLIRUNUBHBLSU?P?PILITA AH ATY S H
- * W * I Y * E T T Y H H * * Q0 Q H T A M

13141 - TGCCAARARCATTTAATGTTATGGTTGTGTCTGTACCTGCAGCCTGTGCAGTTTGTCTGTC ~- 1920C
-C QNI # CY GCVCTZCSULCSTUL S V
- A K T F NVMVY VSV ?PARATCAVTCTLS
- P XK HL ML W ILCTULJYTUILQPVOQTFUVCO

19201 - AACRAATGGACCATAGAATTTACCTTCTAAGTCAGTACCAGCGTGTACTCCTGTTGGRAG - 19260
-N XK W T I ETFTT F™*V ST SV Y S C W K
- T N GP * NL P S K SV UPACTU®PV G §
- 0MDUHERTIVYTU LULS QY CURUVILILTILTERA

19261 - CTCCATATGATGCATATAGCAGARAGACACGCAATCATAATCAATGTTAARACCAACACT - 19320
-L HMMUHTIAET®RUHEHATITITINUVI KTNT
- § I * ¢ I * Q KDTQQS * S MUL KT PTL
- P YDA Y SRI KT RNIUBHIENIQT C* NOQQH Y
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19321 - ACCACATGATCCATTAAGGAAAGAACCTTTAATGGTATGATTAGGTCTCATGGCACACTG - 19380
- T * § I K ER T FNGMTIU RS SHGTL
- P HDPILURIEXEZ PILMV*LGULMHAH *
- B M I H* ¢ KNTUIL®*WYDO®* VS WHTD

19381 - ATAAACACCAGATGGTGAACCATTGTAGCATGCTAGAACTGAAAATGTTTGACCAGGTTG - 19440
-I NTRW * T I VAC®X* N * KCULTRTL
- * T P DGEU PTLT™* HARTTENU V¥ P G W
- K H QO MV N HCSMTILUETLTIKMTFTDOQV G

19441 - GATACGGACAAATTTATACTTGGGTGTCTTAGGGTTAGAAGTATCAACTTTAAGCCTAAG - 19500
-DTDI KV FITULGT CTU LU RV VI RS STIUNTFETZEKPK
- I RTNULVYUILGUVULGTLTEUVSTUL S L S
- Y ¢ QI YTWUV S * G * KY QL * A * A

19501 ~ CAGACAATTTTGCATAGAATGGCCAATAACACGAAGTTGARCATTGCCAGCCTGAACRAG - 19560
-9 T I L H RMAUNNTIE KTILWNTIAS L N K
- RQ F CIEWZ PTITA RS *TUL UPA * TR
- DN FA * NG Q * HEVEUHRTCTO QZPZEQE

19561 - AAAGCTATGGTTGGATTTGCGAATGAGCAGATCTTCATAGTTAGGATTAAGCATGTCTTC - 19620
-K A MUV GGFANEDZ OQOTIU PFPIVRTIIKIHUVF
- K L-W L DULURMZSR RS S * L GUL S M S S
- 8§ Y GWICE®*ADTULHS™* D *ATCTULL

19621 - TGCTGTGCAAATGACATGTCTTGGACAGTATACTGTGTCATCCAACCACAATCCATTAAG - 19680
-C ¢CANDMSWT VY CVIQ®POQSIK
- AV QM T CULGO YTV S S NUHWNUZPTILR
- L C K * HV L DS TIULCHPTTTIH * E

19681 - AGTTGTAGTTCCACAGGTTACTTGTACCATGCACCCTTCARCTTTGCCTGACGGGAATGC - 19740
-8 C S S T G Y L Y HA P F N FA“* RTEC
- vV VV9PQVTCTMUHdPSTTLZPUDGN A
- L * FHRUILLUVZPCTULOQTLT CTLTTSGMEP

19741 - CATTTTCCTAARACCACTCTGCAGAACAGCAGAAGTGATTGATGTCTGTGGTGGTTGGTA - 19800
-~ F P KT TJULOQDNJSI R.SD* CLW®WILV
- I F L KPLCRTA ATEWVTIDU VCGG W *
- F S * NH S AEQ QK * L M SV V V G R

19801 - GAGAACATCAGCACCTGAGTTGCTAAAGTCATTTAGAGCCTTTGCTARGTGGCAGCAAGC - 19860
-E N I S T * V A KUV I * S§ L C * VvV A A S
- R T S A P EL L K S FRATFA BAZIKUWOQIOQA
- E H QHL SC* S HLEU PILTULSGS S KL

19861 - TGCTTCACGATAGCTGGTAGTATCTAAGGCTCCACTGAAATACTTGTACTTGTTATATAG - 18920
-¢C FTTIOAGSTIO* OGS TETITULUVILV I *
- A S R * L V VS KA AU PIL XK YL Y L L YR
- L HDSW®W*YLRUILUHO®*NTTCTTCY I E

19921 - AGCAAGATACCTGTTATACTGTGTAAGTGGCAACAGTGTCTCGCTACGCAATTTTAGGTA - 19980
-$ K I PV I L CKWOQOQTCILATUGQTF * V
- ARYLL Y CV S GNJSV SLURNTFRY
- 9 DTCVYTV*V ATV VY S RYATITULGT

19981 - CATTTCCTTGTTGAGCAAARAGGTACACAAAGCAGCCTCCTCGAAGGTACTAAATGTAAC - 20040
-B F L VEOQZEXKGTU QS SL LETGTIEKTCN :
- I $ L LS K KV HEKA A® BJ S S KUV LNUVT
- F P C * A KRYTU KT QU PUPRIZ RY * M * L

20041 - TCCATTAAACATGACTCTTTTCCTAAGATAGTTGTTAAAGAACCAATGGCAGTGCTTCAG ~- 20100
-% I X BE DS F P K11 VUV KEZ PMAUVTILZQQ
- P L NMTULUFULUR®*ULILZXNOQUWOQTCTFR
- H * T *# L F S * D S C * RTWMNGSA A S E

20101 - AGAAATACAGAATACATAGATTGCTGTTATCCAAAAAGGCACAATAGGAGAAAACATGGC - 20160
-R N TE Y I DOCGCYUPZ KU RUHNTZ RIURIEKIHG
- EI 0 NT * I A VIOQI KSGTTIGTENMHA
- K Y R I HZRUILUILUL S KK AOQ *E KTMWOQ
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20161 - AAACCATTGAAGGTGAGCCAAGAATGARACATCATTGGTGAAATAGAATGTCAAGTACAR - 20220
-K P L KV S QFE * NI TIGZETITETCSQGQUVOQ
- N H * R * A KNZETS L V K * NV K Y K
- T I EGE P R M XK H H W * N R M S S T S

2022% - GTAAARGACTGAGTAGACTCCCGGCAGAARAGCTGTAAGCTGGTACCAGACAGAGTATAGT - 20280
-V KD * Vv DS R QI K AV S WY QQTTE Y S
- * X T E * TPGURI KTUL®*AGTU RUQS IV
- K R L S RLPATZESTCIEKTLUV P DU RV * *

20281 - GAAAGACATCAAAAACAAAAGTGCATTAGCAGCAACAACATGGTTGTACTCACCAARARC - 20340
-E R H Q K Q K C I 8§ S NNMMUV VLT K N
- K DI K NK SAULAATTUWILY S P KT
- K T S KT KV H * Q Q Q HGCTHOQTZ K H

20341 - ACGTCTGAATTTCATAAAGTAGTAGGCAGCACAAGTCACCAATATGGCAATAATACCACC - 20400
-T §$ E F H K VUV G ST SHOQYGNUNTT
- R L NF I K * * A A Q VT NM®ATILITIU®PTP
- vV * I § * S S R Q H XK S P I W Q * Y H Q

20401 - AGCCACTACTGAAGCAGACACATCTAAAGCACCCACAGGTTGCACAAGAGGAGTAAAGAT - 20460
-S HY * S RHTI * S THUZ RTULUHIEKI RS KD
- A TTZE ATUDTS K ATZPTSGT CTU RGV KM
- P L L KQTUETULIZ KU HZPOQVAOQTETE* RC

20461 - GTTAGCTATGAGATTCATCGCATCAACACCACAGAAAACTCCTGATAGAGCTCTGTAATG - 20520
-v 8§ YE I HRINTTETINTZS* * 5 & V M
- L AMRPFTIOASTTOPOQI KTU®PDZ RATL * C
- * I, * D § S H Q HHRIEKTULTILTITETLTCNA

20521 - CTCATTATTAAGAACCCATCTACCACTGGTAGATAGGCAAATACCTACTTCTGACCITTC - 20580
-L I I XK NP S T TGU R * A NT Y F * P F
- 5L L RTHULPULVDURUOQTIU®PTSTDTL S
- H Y * E P I ¥ HW* I G X YL L L T F R

20581 - GCATGTACCATGTCTACAGTACTCAGCATCARAAGTTGTTACTACTCTAACAGAACCCTC - 20640
-A C T M ST VUL STI XK S CY Y S NUZ RTL
- HV P CL QY S A S KUV VTTULTE P S
- M Y HV Y S T QHQ KL L L L * Q N P P

20641 - CAGGTAAGTGTTAGGAAACTGTATGATGGAACCATCCATAAGCACATAACGAGTGTCTGG - 20700
-Q VvV $ VR XL YDOGTTIUHTI KU HTITS VW
- R *V.L GNCMME®PZSIST* IRV 3G
- 6 K C*ETV * WNUHP * A HNZETCTLD

20701 - ACGAAGCTCACTATAAGAAATAGAACCCTCTAGCARATTAGTGTCATAACAATATGGCAC - 20760
-T K L T I R NRTTUL * Q I S Vv I TTIWH
- R $ 8 L * EI E P S S KLV S * QY G T
- E A H Y K X * N2 L AN*CHUNINM®BADOQ

20761 - AGGTTTGCCCATAGCATCCTTAAARAATTGTACACTCAGCAGCAAGAACGCAARGCAGAGGT ~ 20820
-R FA KK S I UL XU NUZ CTTULS S KN BASURG
- 6L P I A SUL K IV HSA ABATRTUOQA ATEV
- v C P * HP * KL Y T Q Q Q ERIK QR *

20821 - AGCAAAATCACTATACTCAATGAGTTTGGAAGGTGTGTAGCARATGTTGCCAACAGCACT - 20880
-$ K I T I LNZETFGURT CVAINUVANST
- A XK S$ L Y S M S$SLEGUV * (0MTILOPTA AL
- O N H Y T Q * VWI KUV CS K CCOQOQH *

20881 - AARAACACGAGGTAGARAATGCAAGAAGTCACCATTGATTGCTCTCAGCACAGTACCCGG - 20940
-K N TR * XM 0QOQEUVTTI DU CSOQH S TR
- XK T RGURI KT CI XK KS&PVLTIA ATLZSTUV PG
- K HEUVENH BZRSUHUHE*TLUL S A QY PV

20941 - TAAGCCAGGCACTATGAAACCAATCTCTCTTGTAATGATAGCAGCTACTACAGGGCAGCT - 21000
-~ A RHYETWNI LS ST CDNUDTSS Y Y R AR
- K P G6GTMIE K©PTISLVMTIARATTTGZ QL
- S QAL * NQSUL UL * * = 0L L QG S F
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21001 - TTTGTCATTTTTGTATGAACCACCACGCTGGCTAAACCATGCGTCARAACCAGCATGTTT - 21060
-FP VI FV *TTTULAZE KU®PCVKTSMTFE
- L $ F L YE&PPRWULWNIUHASI KU®PATCIL
- C H F ¢CMUNUHHEAG*TMR®BRIQNIQHVY

21061 - ATTTGCAAAACAATCATCAGTAGAAATGATGTCACGAGTGACACCATCCTGAATGGCTTT - 21120
-1 ¢ KT I I $RNDV T SODTTIULNGTFEF
- FP A K QS SVEMMSU RVTPS *MAL
- L 0 NN H Q * K * CHE * HH P EWILC

21121 - GTAACCAATGATTTCATTTGTGTAACCATCATGGATTGACAATGTATGTACTGGCATAAC - 21180
-V T ¥NDVF I CVTTIMD®*XOQCMY WHN
- *p M I S§FV*P S$WIDNUVCTSGTIT
- N Q * FHL CNUHHGLTMYVIL A *R

21181 - GATATAACAAACCAATGCAGCRAGAACGCACAATAATGTGGCCTTARGCATAAGTTTAAA - 21240
-D I T N Q C S KNAOQ* CGUL KUHKTFK
-1 * QT NAARTHNDNUVATLSTIS LK
- Y ¥ K P M QQ ERTIM®W®P™*A * V * N

21241 - ACAAGTACTAACAATCTTACCACCCTTGAGTGAGATTTTAGTAGTTATGACATTGACAAC - 21300
-T S T NNLTTULE* DPF S S Y DI DN
- 9V?:>™TTIULPZPLSETITULVVMTTILTT
- K Yy * ¢ S Y P * V RF * * L * H * QP

21301 - CTGTCTAGTTGTAGCACAAGTTAGTGTAAAAGGTATGTTGTTCTTCTTGGCAGCAGTACG - 21360
-L $ s ¢s TS *CKURYVVLLGS ST
- C L VVAQVSVEKGMIL FFULAA AMUVR
- v *» L * H K L v * KV CCS S W Qg Q Y E

21361 - AATTTGTTTACGCAGCTGTTCAGATAAAGACATGTAGTCTTTTACATTCCAGATGAGTGA - 21420
-N L F T QL FR * RHV V F Y I P DE *
- I ¢ LR SCSDI KDM®*SUFTT FQMS E
- F VyYaavV QI KTCSULLHS R * VK

21421 - BACATTGTGACTTTTTGCTACTTGGGCATTGATATGCCTTGCATTACAGTCAATACATGC - 21480
-NI VT FCYVL GIODMU®PCTITUVDNTC
- 7L * L, FATW®WALTITCILA ATLIGQS I HA
- K ¢CDVFILLLGH™*YALUHYS QY MR

21481 - GCCAAGATCTCTGGGCGTCATGTTTTCAACCTTATTATAGGTGAGCATGAAATTGTTACA - 21540
-A K I $ GRHV FDNULITIGEH HETIWVVT
- PR S L GV MUFPFSTULIL*V S MIKTILTILDQ
- Q D L WwWARSCUPFQU®PY Y R * A * NC YN

21541 - ACTGTCACCTGTCACTTCTAAGTCAGAGTGATGTGAAAGTTTGAGACATTCAATAACATC - 21600
-T VvV T C H F * V RV M * K F E T F NN I
- L s pVT S K SE™* CESLURHOS I TS
- Cc HL $ L L S¢S DVKV*DTIOQ* HP

21601 - CTTTGTGTCAACATCGGTATCAACARACACCTTGTCGGGCAGCTGACACGAATGTAGARAG - 21660
-L CVNTIGINWNTULSGS * HE C R K
- F VST SVSTTU®PCIRAATDTNUVER
- L CQ HRY Q QHL VG QL T RM* KG

21661 - GACACCATCTAAAGCTACACCCTTTGCTAACTCGCTGTGAGCTGTAGCAACAAGTGCCTT - 21720
-bT I * S Yy TULC®* LAV S CS NI KCL
- TP S KATU©PVFANSL*AV AT S AL
- H HL KL H{HPLLTIRT CEUL®>*QQV P *

21721 - AAGTTTTTCCATAGGAACACTAAAAGTTGCTGAAAAGGTGTCGACATAAGCATCAAACAT .~ 21780
-K F FHRNTI KSC™* KOGV DTIS I KH
- $ FS$S I GTULKVAEI KUVST* A S NI
- v F P * EH * KLL KR CI®RIHIEKH QT S

21781 - CTTAACGGAAACTTCAGTACTATCTCCAACGTTTGATACAAGAGCTTGGTCAAGCAACAG - 21840
-L NG N F ST I S NV * Y KS L V KZQQ
- L TETSVLLs&PpPTZFDTRAWI S 3 NR
- *“R KL 9 ¥ Y L ¢ RLI Q EUL G QAT E
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21841 - AATAGGTTGGCACATCAGCTGACTGTAGTACACAGARAGCAGACTTAGAAGCAGACTCGTC - 21900
-N RLAHOQULTUVVHRSI RILIRSRILYV
- I 6 WH I S * L * Y T EADULEN AD S S
- * v ¢ T S A DOCSTQ K QT * K QTR R

21901 - GCATTTGGACTTGCCATCAAARAACTATGACATTAATAGGCAGTGAACCTTTAGTGTTGTT - 21960
~-A F G L AIKNY DINU ROQ™* T F S V V
- L DLPSKTMTUZLTIGSEZ&PULUVLL
- I W T ¢C H Q K L *H * * A VN T * C C *

21961 - AGCTCTCAAATTGTCTAAATTGACAAAATGGGAGAGCGGATGTCTCTCATAGGTCTTTTG - 22020
-8 s QI Vv * I DKMGERMSTILTIUGTLTL
- AL KL S KL TZXWZESGCULS * VvV F *
- L §$ NCLN * Q NGRADUV S HR S F D

22021 - ACCAGCCTTGTCAAAGTAGAGGTGAAGCGCGCCATTTTTCACAGCAACACTATCAACRAT - 22080
-T S L V XV EV K XATIT F H S NTTINN
- P AL S K * R * S A PF FTATILUSTI
- Q P CQ SR GEA ARUHTFSQQHY Q QY

22081 - ATACGATGACTGGTCAGTAGGGTTGATTGGTCTTTTAARACTGGAGTGACAAATCACGAGC - 22140
-1 R * L Vv S RV DW S FKULE™* QI T S
- Y DDW SV GGL I GL L NW S DK S R A
- T M T G Q * G * L VF * T 6V T NUHE Q

22141 - AACTTCATCACTAATGAATGTACTACCAGTGCAARATGTGTCACAATTGAGACRATTCCA - 22200
-N F I T NECTTSAI KT CVTTIIETTIP
- T § S L M NUVILPVQNV S QQLURZQZFEFQ
- L HH * * MY Y Q CKMUCHN*DINSN

22201 - ATTGTGAGTCTTGCAGAAGCCACGGCCTCCATTTGCATAGACATAGAAAGATCTCTTCAT - 22260
-1 v s L AEATHSAS I C1IDTIERSTLH
- L * VvV L 0 K P RPPFAX*XT>* KDL F M
- C E S CR S HGUL HULHRXRHRIE KIS S C

22261 - GCCATTAACARATAGTTGTACACTCAACGCGTGTGGCACGATTGCGCTTATAGCACATCAT - 22320
-A I NN S CT LN ACGTTIAUL I A H H
- P LTI VV HSTIRVAIRILRIL®*HTIM
- H * ¢ * L Y T Q RV WHDCAY S T S C

22321 - GCRAGTCGAAGAGGTGCAACCATCCATGATATGAACATAGCTCTTCCATATGTAGTAGAA - 22380
-A S RRGATTIWHDMNTIAILUPY V V E
- Q VEEVQEPSMIO*TS* UL FHM* * K
- K $S KR CNUHUP * Y EH S S S I C S R K

22381 - AGAAGCARAGRAGATGTACATCCTAACCATTGCAGAAACGGGTGCCATTTGTACAATACT - 22440
-R §$ K E DV HPNHCRNGT CHILYNT
- EAKKMY I L TTIWAZETSGA ATIT CTTIL
- K Q R RCT S * P L Q KRV P F V Q Y *

22441 - BATGATAARACCACATGAGCCAAGAATTGCTGATGARATGACTAGCAAAATAGCCAAAGAA - 22500
-N D K P R E PRI ADEWMT S K I A K E
- M I N HM S QELULMZE K™*LAI K * P KN
- ¥ + 7 T * A X N C * * N D * Q NS Q R T

22501 - CACCTGCATTATAGCTGARAGACCTRAATAAATAAAAGARTTTTGTGAACAACATATATGC - 22560
-H L H Y S *»¥K T * * I KEU FICUEUOQUHTIC
- T¢I I A ERUPWNI K * KNFVNNTIYA
- PAL * L KD>2ULTIWNI KU RTIUL®*TTYMF®P

22561 - CAARACCCACTCAGCGGCCAGACCTAAAATTGTCAAGTCTAGCTTGTACGATGAAATCGT - 22620

' -Q NP L SGQT* NCOQV* L VR * NR

- K THS AAIRUPIKTI VK S S LY DE IV
- K P T QR P DL KL S S LACTMMI K S §

22621 - CACCTGAATGGTTTCAAGAGCTGGATAAGAATCAAGGGAGTCTAATCCACTTARACARAT - 22680
-H L NG F K S W TIRTIIKSGV * S T * TN
- T *MV S RAG®™* E S RESNUPILIK QM
- P EWFQETULUDI KNZOQG G S UL I HIL NKZC

FIG. 12 Con't



Patent Application Publication  Apr. 1,2010 Sheet 820190  US 2010/0080824 A1

22681 - GCTGCRAGGAAAAGAACCTTCACAGAAATCCATAGTAGTAACGTTAGACGAATTAAGATA - 22740
-A A RKXKURTT FTZETIMHS S SNV RIRTIIKI
- L QG K EP S QK SIVVTULZDETLRY
- C K E KN NULHURWNU®P * * * R * 7 N * D T
22741 - CAATTCTCTAACGCCATTACAATAAGARGGAGCACCAAAATTAGATAAGAGTACACCAAA - 22800
-Q F§$§ NAITTIU RIPRTSTI KTIUZ RT®*ETYTK
- NS L TPULOQ*EGAUPI KTILUDIEKSTPK
- I L * R H Y N K XK EH QN * I RV H Q K .
22801 - AGCAGCAGTTACACAGATTAGAGAACCTAAGCAAATACTTAACAACAATAGCCACATAGC - 22860
-8 S S Y TD*RT * A NT* Q Q * P H S
- A AV T O I REPKOQOQTIILNNDNNSHTINA
~- Q QL HRULEW NILJSI KYTZLTTTIA AT * R
22861 - GATTGTGAACAATTTAGAAAATTTGGGTGACTTCACATAATTAATGCCGGCATCCARACA - 22920
-D.-CE Q FRXUPFG*L HTIINA AGTISGQT
- I vV N NLENULGDT FEFT* L M P A S§ KH
- L * T I * K I WV T S HN* CURUHUPNI
22921 - TAATTTAGCAACACTCTTAACACTATTTTTAGCAATAGTTGTAGGTAGTGAAGCTCTAAT - 22980
-* F §$ N TLDNTTITFSNJSTCR™* * § § N
- NL A TULULTULPFFLATIUVV G S EA ATILTI
- I * Q H S * H Y F * Q * L * V V KL * F
22981 - TCTAGAATTGGTACTTTTAGTAAAAGTACACAATTGGAACAATAATGTARACACATAARGG - 23040
-8 R I G T F S K ST QUL EQ * C K HTI R
- L EL VL L V KV HNW®WDNDNNUVINT*G
- * N W Y F * * KY T I GT I M * T H KA
23041 - CATATAATTGTTAAACACACGTTGTGCTAATCTCTTAGCGCAATTTGATGTTGTAATTGC - 23100
-4 I I vV KHTULOC™* S L SATIOX*XTCTCNSGC
- I * L L N TR CAUNILTULA AGQU FDUV V I A
- Yy NC*THV VLIS ®* RNULMMIL®* L L
23101 - TGCTTGTCCTAAGRATGGTTTGACATAAGCCAAAATTTTACTCCAARGGAACACTATTAAT - 23160
-¢C L 38 *EWU FDI S ODNTFTZPRINTTIN
- A C P K DNGULT* A KTIIULILOQGTTULTLI
- L VL RMUV * HKU©PI KT FY S KZEHY * L
23161 - TGCAGCAATACCATGAGTGGCAATTGTTTTTAAACCTAAGGCTAGTGAAAGCTCATTAGG - 23220
-C § NT M S$§ G NCUF * T * G * * K L I R
- A A I P * VAT VF KU PI KA ASIESS LG
- 0 Q Y HEWOTLU FILNTULRTILVYV KA AUH*V
23221 - TTTCTTAATGGTRATGCTTGTGTTTTCCACATAAGCAGCCATAAGATCCTCATGACCTAA - 23280
-F L NG N ACUV FHTI S S HI KTITULMT *
- F L M VML VFST*AATIU RS S * P N
- 8§ * W*¥ CL CF PHI KO QZ©P®*DUPHTUDTLT
23281 - CTCTTGTGTTACTTTAACACCTTCATCTGATGGTTTAAGTATGACATTGCCTACAACTTC - 23340
-L L ¢ Y F NTUFTI * WPFEKJVYDTIATYNUNTFEF
- 8 ¢CVT?TULTU®PSS$SDGL SMTTLUZPTT S
- L VvV L L ~ H L HL MUYV *V * 1 CL Q L R
23341 - GGTAGTTTTCACGTCACACTCTATGACTTCCTTCTGTATGGTAGGATTTTCCACTACTTC - 23400
-6 $ FHV TULV YDV FTULIULYG®RTIUFEUHYF
- VV F T S H SMT S FCMVGF S TT S
- ** F $S RHTUL * L P S VW *DTFU&PTULTILL
23401 - TTCAGAGGTGGGTTGTTGACTTTCACAAGCAAGATTGTCCATTCCTTGTGTGTCTTCTAC - 23460
-F R GG VL LTV FTS K I VHSULOCVT FY
- $ EVY GC*L S QAURTUILSTIUPOCV S ST
- Q RW UV VDT FHI KT QDT C?PUFILVCLULTL
23461 - TGCCAGAACTTCARATGAATTTGAAGTATCTACTGGCTTTGTACTCCAAAGACAACGTAA - 23520
C Q NF K *1I *# &I Y WUILCTUPI KTT *
AR T S NZEU FEUV ST OGPF VL Q R Q R K
P EL QMUNTUILIEKVYULTU LA aATLTZY S KTDNV N
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23521 - ACACCAAGTGTTTGGTTTGAACGTTGTCTTGGTIGTAGCCTGGTTAATGTGCCARACRAT - 23580
-T P S VWU FEZ RT CTULSGT CSULV NV PENN
- HQV FGLNVVIL VY VAWILMTC COQTI
- T K CLUV* T L S WUL *P G * CAIK QL

23581 - TGGCTTATGCAGTAATTTAGCACCTTTCTTGAARCTCGCTGAATAGTGTCTATAGTCAAT - 23640
-W L M QO * F S TPFULETH R®* TV S I VN
- 6L C S NULAUPUFTILI EKTULA AE™* CL * 51
- A YAV I * H L S * NS L NSV Y S Q *

23641 - AGCCACTACATCGCCATTCAAGTCTGGGAAGAATGTGACAGATAGCTCTCGTGAAGCTGG - 23700
- H Y I A I Q VWETETCTDU R®*TILS * S5 W
- AT T S PF K S G XNV VTTUDSSREAR AG
- P L HRUHSSLGIRM™* QI AILVKTLA

23701 - CTTTGTGAAGCCTGTCATTTGATTTAAATCATCAGCARATTTTGTGTTAGAACATGTGAG - 23760
-L CEACUHETILTI * I I S KT FTCVIRTZCE
- F VK PV I * F KSS ANV FUVL EUHV S
- L * §$ L 8§ F DL NUHOQOQTITILTGC®*NM*YV

23761 - TTTGAAATTATCAAAACTCGCATTTGGTAATGGTTGAGTTGGTACAAGGTCTATAGGCTG - 23820
-F E I I KT R I W* WL S W YKV VYRZRIL
- L KL S KLATFGUHNGO®*UVGTUZRZSTIGC
- % N Y QNSHLVMUVETLUVOQGIL * A A

23821 - CTCTGTATAGTAAGCATTATCCTTTTTATAATACCCATCCAATTTTGGTTCAATCTCTGT - 23880
-L C I VvV s I I L F I I PTI QFWF FNTILSC
- sV * * AL S FUL * Y P S NTFGSTI SV
- L Y S KHY P FYDNTHEPTIULVQQSULC

23881 - GTAAGTAACTCCATCGAGTTTATACGACACAGGCTTGATGGTTGTAGTGTAAGATGTTTC - 23940
-V §$ NS I EF I RHRULUDGT CS SV URTCTF
- % VT P S SLYDTGILMVYVUVV * DV S
- K * L H RV Y TTOQA A * WUL * CEKMTF P

23941 - CTTGTAGAAAACATCAGTCACTGGTCCTTTGTACTCTGACATCTTTGTAAGGTGAGCTCC ~ 24000
-L VvV ENTI S HW S F VUL * HL CIKV S 8
- L * K T S VTG ®P LY SDTIUFV VU R * AP
- CRKUHKEKOSULVIL CTJULTSTUL* G E L R

24001 - GTCAATACGATAGAGGGTCTCCTTAGCAGTTATATGAGTGTAATGACCACACTGATAGTT - 24060
-V N T I EGULUL S S YMSVMTTTILTIUV
- 8§ I R * RV S L A V I *= Vv * *» P H * *x T
- 0 YDRGS©P* QUL Y EGCNU DU HTTDS Y

24061 - ACCAGTGTACTCATTCGCACATAAGAATGTACCTTGCTGTAATTTATACTCAGCAGGTGG - 24120
-T $ VLI RT®*ZETCTTULTUL®* F I L S RMW
- PV Y S FAHEKUNUVU®PCCDNTILYSAGSG
- 9 CTHKSHTI RMY YU LAV I YTTQQOQV YV

24121 - TGCAGACATCATAACARAAGAAGACTCTTGTTGTACTAGATATTGTGTAGCATCACGACC - 24180
-C R KHUNI X RRULULLY *IULCSTITT
- A DI I TJXKZEDJSTCT CTU RTYTCUVA SR RSP
- QTS *¥ Q KK TULUV VL DTIUV * H H DH

24181 - ACACACACATGGAATGGAAACACCTGTCTTAAGATTATCATAAGATAGAGTACCCATATA - 24240
-T H T W N GDNTTCTULIEKTITITIU® R* S THI
- HT HGMETU PV UL ERIL S ™*DZ RV P I Y
- T HMEWU K HEILS * DY HKTIETY P YT

24241 - CATCACAGCTTCTACACCCGTTAAGGTAGTAGTITTCTGACCACAATGTTTACACACCAC - 24300
-4 B S FYTU®RO®™*X G S S FLTTMTFTHH
- I T A ST &PV EKVVVF * PQCTULUHTT
- $ QL L HPULU RM™* * F S DUHINUV Y TP H

24301 - ATTAAGAACTCGCTTTGCAGATTCCAAATTAGCATGCTGTAGRAGATGGGTCATAGTTTIC - 24360
-I K N S5 L CRUF I S MUL * KMGUH § F
- L RT R FADSI KTULATCCRIZ RUWUV IV S
- * EL AL QI PNM*XIHA AVETDTGS S * F L
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24361 - TCTGACATCACCAAGCTCGCCAACAGTTTTATTACTGTAAGCGAGTATGAGTGCACAAAR - 24420
-s DI T K LANGST FTITUVSEVYZ ETCT K
- L T §$ P S S P TV L L L *ASMSADOQK
- * H H QAR Q QF Y Y C KU RV *¥ V H K S

24421 - GTTAGCAGCATCACCAGCACGGGCTCTATAATAAGCCTCTTGAAGTGCTGGTGCATTGAA ~ 24480
-v §$ $ I T s T G S I I S L L KT CWGC I E
- L A A S PARA MIL®* * A S * S A G AL N
- * 0 H HQUHGTILYNI KU PTLTETVTILUVH * I

24481 - TTTGACTTCRAGCTGTTGAAGTGCTAATARAACACTAGACAAATAACAATTGTTATCAGC - 24540
-F D F KL L KC* * NTUROQTITTITVTI S
- L T S S C * S A NJIKTTULUDTE K * QL L S A
- % L QAVEV VT LTII KUH®*TDNIUNINTCTYOQTF

24541 - CCATTTAATTGAAGTTAAACCACCAACTTGAGGAAATTTCCATTTCITTGTGTGGTTTRAA — 24600
-P F N * § *°T T N L RKF PV F L C UV VvV *
- HL I EV KPP PT * GNTFUHT FEFTFUVWF K
- I * L KL NH QUL ETZ ETISTISULCGTL K

24601 - AGCAGACATGTACCTACCAAGAAAACTCTCATCAAGAGTATGGTAGTACTCGAAAGCTTC - 24660
-§S RHV PTZ XK KTTILTIZ KSMVVULZESTF
- A0 M YL PRI KTILGSSU RVYVW®* Y S KA A §
- QT CTVYOQENSHGOQETZYSGSTTZ RIEKTILH

24661 - ACTACGTAGTGTGTCATCACTAGGTAGTACAAAGAAAGTCTTACCCTCATGATTTACATG ~ 24720
-7 T * ¢V I TUR * Y KESULTTLMTITYM
- L RSV S STLGSTI XKV L P S * F T *
- YV V CHHE* YV V QORI KSYDPHDTULEE

24721 - AGGTTTAATTTTTGTAACATCAGCACCATCCAAGTATGTTGGACCAAACTGCTGTCCATA - 24780
-R FNF CNISTTIQQVCWTI KT LTULS I

- ¢ L 1 P VT S AP S KYUVGPNTCTCUP Y

- V * F L * H QHHZPSMTILD-Q TA AUV H M

24781 - TGTCATAGACATATCCACAAGCTGTGTGTGGAGATTAGTGTTGTCCACAGTTGTGAACAC - 24840
-C E R HTI YK ULCVETITZSUVVHSTCTEH
- vV IDZISTSCUVWIRTILUVILSTUVVNT
- 8 ** T Y P QAVCGD®*CCUPOQTUL * T L

24841 - TTTTATAGTCTTAACCTCCCGCAGGGATAAGAGACTCTTTAGTITGTCAAGTGAAAGAAC - 24300
-F Y S.L N L P QG * ETTUL * F V K * K N
- F I VLTS S RI RDIE KT RTILTEZSTILSSETRT
- L * §$ * P PAGIU RDSTULVCOQVIEKTEFP

24901 - CTCACCGTCAAGATGAAACTCGACGGGGCTCTCCAGAGTGTGGTACACAATTTTGTCACC — 24960
-L T V KM KTUILODGATLUG QS YV V HNTFUVT
- 8P SR *NSTOGULSRVUYWYTTITLS S TP
- HRODETU RURG G S PETCGTTU QT FCHH

24961 - ACGCTTAAGAARATTCAACACCTAACTCTGTACGCTGTCCTGAATAGGACCAATCTCTGTA - 25020
-7 L K K FNT* L CTUL S * I G P I S V
- R LRNSTU®PNSVURTCTEPE*DOQS S L *
- A * E I QH L TIL YAV LDNZ RTNTILTC K

25021 - AGAGCCAGCCAAAGAAACTGTTTCTACAAAGTGCTCCTCAGATGTCTTTGATGACGAAGT - 25080
-R A S Q RN CTP FYU XKUY L L RGC CTIL * * R §
- EPAKETU VSTI KT CSSDUVFTDTDTE V
- 8 QP K KL F L Q SAUPOQMSTILMT K *

25081 - GAGGTATCCATTATATGTAGTAACAGCATCTGGTGATGATACTGACACTACGGCAGGAGC - 25140
-E ¥V $ I I C S N S I W * * Y * H Y G R S
- RYPULYUVVTASGDDTTUDTTA ATG A
- 6 I HYMO™* * Q HELVMTIUILTTULZ RUOQTEL

25141 - TTTAAGAGAACGCATACAGCGCGCAGCCTCTTCAAGATTAAAACCATGTGTCACATAACC - 25200
-F KR T HTAURSTILFZ XKTIKTM®GCEHTIT
- L RER I QRAASSU RTLIE KU PTCUV T * P
- * E N A Y S A QPUL QD T™*NUHVY S HNOQ
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25201 - BATTGGCATTGTGACAAGCGGCTCATTTAGAGAGTTCAGCTTCGTAATAATAGAAGCTAC - 25260
-N W 44 C DK RUILTI * RV QUL URUNUNIZ RS Y
- I ¢ 1 VT SGSFRET FST FEFUVIIER AT
- L AL * QA AU HTULETZSSAS * *x x K L Q

25261 - AGGCTCTTTACTAGTATAPAAGAAGAATCGGACACCATAGTCAACGATGCCCTCTTGAAT - 25320
-R L F TSI KZEESDTTIVNDA ATLTLN
- G S 1L L VY * K KNI RTU®P* S T MZP S * I
- ALY * Y KRRTIGHUHSQRTCZPTLETF

25321 - TTTAATTCCTTTATACTTACGTTGGATCGTTGCCATTATGCCTCTAACATCCATGCATAT ~ 25380
-F N S8 F I L T L D GO CHY G S NTIHA AY
- L I P LYULRWMV VATIMAZAZTLTSMUHTI
- ¥ F L YT Y VG WULZPTULWIL * HPOCTI *

25381 - AGGCATTAATTTTCTTGTCTCTTCAGCATGAGCAAGCATTTCTCTCARATTCCAGGATAC - 25440
-R H * F S CLF S M S KUHF S QI PG Y
- G I NF L VS SAZ®*H HBASTISUL KT FOQDT
- AL I FL SULOQHETZ QA ATFTILSNUST RTIZQQ

25441 - AGTTCCTAGAATCTCTTCCTTAGCATTAGGTGCTTCTGAAGGTAGTACATAARATGCAGA - 25500
-$S §$ * N L FL STIU RTCTEFS*Z R?"*YTIIKTCR
- VPRI S SLALGASETGS ST * N AD
- F L E S L P+ H * VL L XUV VHZE KMMZ QI

25501 - TTTGCATTTCTTAAGAGCAGTCTTAGCTTCCTCAAGTGTATAACCAGCACATCCTTGTCC - 25560
-F A FL KOS SLSPF¥F LK KT CTITSTSTL S
- L HFLRAUVILASSS SV * P AU HTZPTC?©P
- ¢ I 8§ * E Q S§ * L P Q V Y N QH I L V Q

25561 - AGGGTACGTGGTTATATACTCATCAACTGGCACTTTCTTCRAAGCTCTTGAGAGCATCTC - 25620
-R VR G6Y I L I NWUHUE FTILOQS S *EHL
- G YVVIZYSSTOGTT T FE KA ATLTETSTIS
- 6 T W UL Y T HOULATLS S KTULTULU®RASOQ

25621 - AGTAGTGCCACCAGCCTTTTTGGAGGGTATTACAACACAAGTGATATCACCACTAGTGAT - 25680
-8 S A TSLF GG Y Y NTSDTITTSD
- VV?PPATFTLESGTITTW® VIS PILVTI
- ¥ C H QP FWI RVULOQOHIEK* Y HH * » =

25681 - AACATCACCTACCATGTAAGGTGCATCCTTCTCAAGGAAAGACATATCTTCACCTCTAAG - 25740
-N I T Y HV R OCTIUL IJEKTETZ RIUHTITFT S K
- TS PTM™* GAST FSI RIEKTDTISSPUL S
- H H L P C XV H&PSQGI XTJYTULJHTUL * A

25741 - CATGTTCTGAGAATCATGGTAAAGCTTACCATTGATATCAGCAAACAAGAGTAACTTATT - 25800
-H V L R I MUV KU LTTIUDTI S KU QE * L I
- M F * E S W * § L P L I S A NZIKZSNTIULTL
- C S ENHG XAYH* Y QOTU RUVT YW

25801 - GGTAAGAAACTTAGTTTCTTCCAGTGTTGTGGTAACCTCATCAATGCAGGCCTTAATTTT - 25860
-G K KL S F F QCOCGUNULTIWNA AGTLNTF
- VR NLV SS S VVVTSSMOQATLTITF
- * E T * F L PV L W * P HQCURU©P * F L

25861 - TGGCTTCACATCGACAGGCTTCTGTACGACAGATTTCTCCTCAGTTTTGGAATCTTCTGT - 25920
-W L H I DU RUILULYUDR RT FLULSU FGTITFSTC
- G F TS TGP FCTTUDT ESSVLETS SV
- A S ER QA S VU ROQISUPQTFWNILILTC

25921 - GTTTGGTGGCTCCTCTTGTTTAGGTGCTTCCACTCTAGGCTTCAGGTTATCAAGATAATC - 25980
-V WWULLLFRGCT FHS SR RILOQUVTIKTII
- F 66 8$ S C¢CLGASTULGT FRTILSR R * 5§
- L VA PULV * VL PUL™* ASSGY Q DNEP

25981 - CATGACAACCTGCTCATAAAGAGCTTTGTCATTGACTGCAATATAAACCTGTGTACGAAC - 26040
- D NU1UL I K S F UV IDOGCNTIWNTILTCGCTN
- M TTCS*RATLZSTILTW B ATIO®*TTCUVRT
- * 0P A HIKZETZLTGCH®*TUL QY KUZPUVYETP
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26041 - CGTCTGCACGCACACTTGTAAAGACTGAAGTGGTTTAGCACCARATATGCCTGCTGACRAA - 26100
-R L HAHL * RL KWU FSTI KYATC* Q
- VvV C THTCIKD*S GLAPNM?PATDN
- s AR TULVEKTEVV*H QI CCULULTT
26101 - CAATGGTGCAAGTAAGATGTCCTGTGAATTGAARATTTTCATATGCTGCCTTAAGRAGCTG - 26160
-0 WCK*DV L * I ETIUZ FTIT CC CILZ KIZEKIUL
- NG A S KM S CEULI KU EFSYAATLTRSW
- M V Q VRCPVUHN*NT FHMTLZP*EAG
26161 - GATGTCCTCACCTGCATTTAGGTTAGGTCCAACAACATGCAGACACTTCTTAGCAAGATT - 26220
-DV L TCTI * VRSN INMMQ@TTILTULS KII
- M $$ P A FRULG?PTTOCRUHETFULARIL
- C PHLHL G* VY QQHADTS * QDY
26221 - ATGTCCAGAAAGCAAACAAGACCCTCCTACTGTAAGAGGGCCATTTAGCTTAATGTAATC ~ 26280
-M S R XK QT RU©P S Y CE KU RATI®*TLNUVI
- CPE S KQD®©P?PTVRG?PTFSIL M * S
- vV KA NK TUL L L * EGHULA™*CNH
26281 - ATCACTCTCCTTTTGCRTGGCACCATTGGTTGCCTTGTTGAGTGCACCTGCTACACCACC - 26340
-1 T1L.ULLHGTIGCULV ET CTTZ¢ CZYTT
- $L $ ¥Fr ¢CMAPULUVALILSAZPAT?PP
- H S P F A WMHUHMWIULUPC* V HLUL HHH
26341 - ACCATGTTTCAGGTGTATGTTAGCAGCATTTACAATCACCATAGGATTAGCACTTTGTGC - 26400
-T M F Q V YV S S I Y NUHHRTISTTLTC
- P CFRCMULASRAPFPTTITTIOGULATILTCA
- H VS GV C* (0 HULOQSU©P™*D*HF VP
26401 - CTCCTTAACGATGTCAACACATTTAATGGCAACATTGTCAGTARGTTTTARATARCCAGT - 26460
-L L NDVNTU FNSGNTIUVS KT F™* I T S
- $ L TMSTHILMMOATTUL SV S F K * PV
- P * R CQH I * WOQHCQ* VL NNZ Q?®
26461 - ARAACTGATTAACTGGTTCTTCAGGTGTAGGTTCTGGTTCTGGCTCAATCTCTGATTGCTC ~ 26520
-K L I NWUFPFURCRT FWUEFWIULWNTIL* L L
- N* L T G S S GV GG S G s 6 s I s D C S
- T D * L VL QV *V L VLAGQZSULTIADQQ
26521 - AGTAGTATCATCCAGCCAGTCTTCCTCTTCTTCTTCCTCAACTCGAACTGTTTCAGCTGA - 26580
- $§$ 1 1 Qg PV FLFPF® FLNZGSWNTZ CT EFS *
- VvV s§$ s S Qs SsS s SsSSsSsS S TRTV S AL
- * Y H PASTLTPULULULPOQULETLTFOQOTLR
26581 - GGCACCAAATTCCAGAGGGAGACCTTGATAATCATCCTCTGTACCGTACTCATGTTCACA - 26640
-6 T KFQURETULITIIULOCTVILMTFT
- AP NSRGR®P®™**S8 S5 S VP Y S C S Q
- H Q I P E G DULDWNUEHU®PUL Y RTH V HR
26641 - GGTTTCATCAATTTCTTCTTCCTCACACTCTGCATCGTCCTCTTCTTCCTCATCTGGAGG - 26700
-6 F I N F FFLTULCTIUVULFU FILTIWR
- VvV s§$ § I $s $ 8 S H SAS S S S S S S GG
- F HQ F L L P HTTULHRU®PIULTULU®PHILEG
26701 - GTAAAAGGAACAATACATACGTGATGAARAGTTTTCTTCACCAGCATCATCAAATAAGTA - 26760
-V K 6T I # T * * KV F F T S8 1 I K * V
- * K EQ Y I RDEI K F S S P A S S N K *
- K R N N T Y VMZ K S FULHQHEHQTI SR
26761 - GAATGTAGCTACACTCCACTCATCAAGATCAATACCCATGTTGGTAAGGAGATCAGAAAC - 26820
- ¢S yYyT&PUL I KTIDNTHV G KU EI RN
- NV A TULH S SR S I P ML VRRS ET
- M * L H S T H QD QY P CW * G D Q K L
26821 - TGGTTGTARAGTCTTCACAACAGCCTCTGCTACAACACATGCARACTCAGTAACTTCGGT - 26880
-W L * S L HN S L CYNTT CI KTILSNTFG
G ¢C KV FTTASATTHANS SV T 5V
vV VvV K s §$ ¢ ¢ p L L g HMOQTOQ * L R Y
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26881 - ACCGGATTCAACAGTGTAGACAGAGCACTTTTCATTAAGCACTTTGTCAACACGTTCATC - 26940
-7 6 F NSV DZRATLTETITZKUHTFVUVNTTFI
- P DS TV * TEU HTFSTLSTTLZSTTR RS S
- R I 0 O0OCUROSTT FH®*ATLTCTO QHUV HOQ

26941 - ARGCTCAAATGTGATTCTCACATTCTTGTAACCTTGAACTTCCCARACAGTATCTTCTCC - 27000
-K L K ¢ D S H I LV TILNTEZPNZSTITES
- §$ 8§ NV I LTTFTL®*UP®*TSQTVS S P
- A QM * F S HSCNTULETLT PE KT QYTLTLOQ

27001 - AAAGGTTACACCTTTAATTGGTGCACCCCCTTTTAAGCGARAGACATTGTTTGTAGCCAG - 27060
-K G YT FNUWOCTO®PTF* A KDTIUVCSOQ
- KV T PLTIGA AT PZPTFTI KT RTIEKTTLTFUVAS
- R L HL * LV HPULTLSETRTETCTL * PV

27061 - TAAACCAGGAGACAATGCGCAGTATTGTTCTTTGTCCTTAATCTCTAARGAGCATGAGGCC - 27120
- T R R QCAUV L FF VL NUL®*TETHE A
- K P GDUNA AOQU YCSULSILTI S KSMTZ RP
- N QETMU®RS I VULCEP™*SILRAZ*GH

27121 - ATTTACACAGACTGGTGTGCCGACGATAGCTCCATTTGTGAAGCTATCAACGGGCGTCTIC - 27180
-1 Y T DWGCATDTDTSSTITC CEA ATINDNTGT RL
- F T QTGV PTTIAZPTFEFV VI KTLSTGUV S
- L HRULV CRR®*TILHILS™* S Y Q RA SR

27181 - GAGTGCTTCGAGTTCACCGTTCTTGAGAACAACCTCCTCAGAGGTAAGTACTGTGTCATG ~ 27240
-E C FEF T VUL EININTZILTLTI RGEKTYCV M
- 9 a5 8§ s P FLRTT TS SSEVS STV S C
- VL RV HRGS™*EQPU©PO QR R®*VILCHYV

27241 - TGRAATCACCTTCAAGRAAGGTTACTTCTTTTGGTGCCTTAAGAGGCATGAGTAGTTGCAG - 27300
- % I T F K K G Y F FWCTULZ KT RUHEE * L 0
- F S PSR KUVTZSTFGATLTZ RTGMSSC S
- ¥ L QERU ITILILTUL VP ™*EH RTS™*V V AA

27301 - CTGCTCCTTGCCACGTATACACTGACGGTARAGTCCCTITGCTTTGAGCGATGARGACTTC - 27360
-L L LATYTTULTVZE XS STILATLTSTDTETDTF :
- ¢S L PRTIUH®*R™*S PLL *AMEKTS
- A PCHV YTTDGI KV PCTFTET&R®*T RTILHEH

27361 - ACCTAAGTTGAGTGATCGCAACTTTGCGCCAGCGATAGTGACTTGATCAATGCACATTTC - 27420
-T * VE * S 0L CASUDSTDTULTIU®NA AHTF
- P KL SDU RNTF®APATIVT* S MHBTIS
- L 8§ *V IATILRZI QR®**LDOQQGCTTFR

27421 - GAGTGCCTTGTTAACAACATCAATGAAGCATTTTACACAATCCTTGATGTTATCTGAAGC - 27480
-EC LV NVNXTIUNEA ATFYTTIULDUV I * 8§
- $ AL L TTSMIKHBFTOSILMTLSERA
- VvV PC*¥QHQ™*SILUHNTP®*TCYTLTZKS?O

27481 - AACCTGTATTTGACCCTTGACGATGTCAARRACACCTGTAATGAGAAATTTGAGRATCTC - 27540
-N L YL T L DODVYVTI KNTTGCWNTETE KT FETENTL
- T cI1 * P L TMSGSZEKTZ PVMZ RINTLT RIS
- PV FDP™*URCOQZ KU HTLT®**ETI* ES P

27541 - CCAAGCATCCTTGAGAARATTCAACTCCTGCACTAAGTTTCGCCTCAATCCATTCAARGAT - 27600
-P S I LEJ KT FNSTCTT KT FRTLNT PTF KD
- QA S LRNSTO®PATLST FRASTIMUHSEKI
- K HP *EI QL LHO*V SP QS TI QR *

27601 - AGGCCTGAGTTTTTCAACAGTAGTGCCCAAAAGATTAGACAACCACTGAGAAGTCTGTTG - 27660
-R PEFFNJSSAD OTZ KTIR RZ QZPILTI RS SIL L
- ¢ L S F STV VPEKRTILTDNIU H®*EUVTCC
- A * VFQOO*CPIEKUDZ®*XTTTTETE KT SV V

27661 - TACAAGACCACCAGTTACATATGCCATAATAATGACACTGTITGGTGAGCAGGTCTGAAGT ~- 27720
-Y K T TS Y I CHINNUDTUVGETOQV * 8§
- TR PPV TTYH ATTIMTTLTZLUV SRS E V
- Q0D EHOQULUHMEP* * * H CW*AGTIL K Y
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27721 - ATAAACCATGGCGTCGACAAGACGTAATGACTGITCAGARATACCATCAAGTATGGTGAC - 27780
-I NH GGV DIXKT* * L F RNTTIK Y G D
- * T M A S TR RNDTCSETIPS S M VT
- K P W RROQDUVMTUV QK Y HOQVW * Q

27781 - AGCTGCTCTTTGCARATCAGGAATTGAGTGGTTTGCTGCATCAAGTGTGCGCGCAAAAAT - 27840
-$S C 5L QI RN*VV CCTIUZ KT CA AIZRIK KN
- AAL CIEK S GIEWV FABAS S SV RAIKI
- L L FANOQTELSSGTULULHOQV CAZQ QI KL

27841 - TGATCTGATAACACCAGCAGCCTGTGAGGGAAARCCACACAGTGGTGTTAARAACTGATCT - 27900
-* §$ DNTSSUL *GKTTOQWC™* N * 3§
- DL I TPOAATCESGI KU®PHS GV KTDL
- I *»* H Q ¢ P VRENUNUHKTUVV L KTLTIS

27901 - CTGTTGTCCAATGTTCCAAGCACCTTTTACGGGCTTTCCCTTGGTAACTTTATAGTTACC - 27960
-L L. $ NV PSTVFYGLSLGNZEFTI VT
- ¢ CcCPMFQAPTYF¥TGF?PULVTIL* L P
- VvV V. ¢ ¢S KHULLRATFZPWZ*IL Y S§ Y R

27961 - GCAGGACTCAACAATGGTTTTGAAAGACTTGTAARTCAAGACTCTTTATAGTGTCAATAAA - 28020
-A G L NNGTFERILUVII KTTULYSVNK
- ¢D S T™MUVILKDIL*S§RILFTI VS5 TIHK
- R T Q Q W©F * KTCNO QDS STIL®* CQ * R

28021 - GGCACTTGTAGAAGCAGAGAAAGATGCCAAAATGATGGCAACCTCTTCATTCAAATGAAR - 28080
-G T CQR S REURT COQNUDSGN NI LU FPFTIOQMEK
- AL VEAUEIKDAIKMMATS S F K * K
- H L * K Q R K M P K * W Q P L H S N E N

28081 - ATCGCCAACAATGTTAATGTTAACACGTTCACGACTCAGTATCTCAAGGAGATCCTCATT - 28140
-I A NNV NV NTT FTTGQYLKXKETIILI
- §$ P TMULMIULTRSRL S I S RZR S S F
- R 9 g C*»C* HV HDSV S QG D P H S

28141 - CAAGGTCTCCACATTGTCACCAGTAATGCCAGTATGGCCTGAGCCAATATCAGCACTAGC - 28200
-Q G L HI VTS SDNASMA®A®>A ANTIST S
- K v $ TL S?PVMUPVWPEU PTISAILA
- R §S P H CHOQ*COQY GVL S QY O H * H

28201 - ACGAGGARCCCAGTAGCCACGCTTATTATAGCAGCCAACATAGGCARACACACAGCCTCC - 28260
-T R NPV GTULTITIAANTIGI KIHETAS
- R GTQ * A RULUL * QPT* A NTQ P P
- EE P S R HAY Y S S QHRQTH S UL Q

28261 - AAMACATCTAGTCCTACCTCCCTTGCGGAGTCGAGTTTCAATGTTTGAGTGGTTGTGATA - 28320
-K T 8 s p T S L AE S S FNUV * V V VI
- KHL VL PPILRSRY S MFETWL ook
- N I *SYL?PCGUVEZTFQOQT CULSGCDN

28321 - ATCTGCAACACTATGCTCAGGTCCAATCTCTGGETCTTGACAGGCAGGACATGGCATTTT - 28380
-I ¢ N TMUL R SNULWUV L T GIRTWHPF
- $ A TULC S G?PTI S G S * QA G H G TIF
- L Q H Y A QV(QSLGULDURUQQDMATFEF S

28381 - CACTACAGCATTAGTAGGTAGGTACCCACATGTAGTAGGTCCTTCAATAACTARATTTTC - 28440
-H Y S$STI SR *V PTOCS RS F NN IF
- T T AL V G RY P HVV G?P S I T K F S
- L Q H * * VvV 66T HM* * VvV L Q¢ * L N F Q

28441 - AGTGCCACAATGTTCACAAGTGGCTTTCAGRRAGTCGCACGTCTGCCATGAAACTTCATC - 28500
-S A TMUFTSGFQ K VA RTULUP* N F I
- VP QCSQUVAFRI K SHV CHET 3 8§
- C H NV HEKWILSE SR RTSAMIEKTLHR

28501 - GCAATGATTACATTTCATCAAGGTAGACAAGTGCATATTGTTACACTCCTGTGGAGATGC - 28560
-A M I T FHQGH ROQV HIVTILILWRC '
- Q * LH F I KVDI KT CTIU LTULHSTCSGUDA
- N DY I S S&R*TSAY CY TPV EWMDZQ
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28561 - AACAGGGTACACAGAGCGTATACGCCCCATGARACCCTCAGTCTTTTTCTTTTCAACACG - 28620
-N RV HRAY TPHETTILSULFULFNT
- 7 G YT ERTIRPMIEKZPSVV FF F S TR
- ¢ G T Q SV Yy a?PpP*NPOSF S FQHYV

28621 - TGGTTGAATGACTTTGACTTTTGAGTTAAGAGGAAACACARACTTTGGGCATTCCCCTTT - 28680
-W L NDU FDU F* V KU RIEKEI KTILWATFPF
- G *MTILTT F¥EULIRGNWNTNWNZ FGHS P L
- vV E * L *L L S$*EETIOQTULGTIUPIL*

28681 - GAAAGTGTCAAATTTCTTGGCACTCTITAATTTCGAAGGGTGTCIGGTGCTCGTAGCTCTT - 28740
-E S VK FL GTULWNVFESGT CULUVL VAL
- KV $ N F L ALULTI S KGUVWCS * L L
- K ¢ g I $ W H S * F RR VS5 G A RS S Y

28741 - ATCAGAGCGCTCAGTGAACCAGGCAATTTCATGCTCATGGTCACGGCAGCAGTAGACACC - 28800
-I R AL SE&PGNT FMILMUVTAAUVDT
- S ER SV DNQATI S CS WS RGCQ™* TP
- Q S AQ * TROQTFHA 2P2HGHSGS S R H L

28801 - TCTCTTCGACTCGATGTAATCAAGTTGTTCGGAAAGAGTGCACATTGACTTGCCCGCGCG - 28860
-5 L RL D VI KULFGI K S 2aH* L A RA
- L P DS M *S S CS&ERVHIDILPAR
- S §$ T RCNOQVVRIEKZET CTT LTT CUP RV

28861 - TGCGAGAAAATCTTTGATGCAATCAAGAGGGTACCCATCTGGGCCACAGARATTGTTGTC - 28920
-C E K I FDATI KU RV ?PIWATETIUVV
- ARK S L MBS RGY P 3 G P QCKULLS
- R ENIL * CNOQOEGTUHTULGHIRIDNTCTCR

28921 - GACATAGCGAGTGACTGCACCTCCATTGAGCTCACGAGTGAGTTCACGGAGTGCACCACT ~ 28980
-DI A SDTCTSTIETLTSEZFTUETZCTT
- T * R V T A P PL S SRV S S RS A PL
- 4 S E * L HL H* A HE* V H GV HHC

28981 - GCCATGCTTAGTGTTCCAGTTTTGTTCATAATCTTCAATGGGATCAGTGCCAAGCTCGTC - 29040
-A ML SV©PVLILFITITFNGTISATZ KTILYV
- P CL VFQUFCS*SsS S MGS V P S S S
- H A * C S S F V HNTL QWD QC QA R H

29041 - ACCTAAGTCATAAGACTTTAGATCGATGCCATAGCTATGACCACCGGCTCCCTTATTACC - 28100
-T * v I R L * I DAI AMTTS GS L IT
- P K S *DVFRSM®P*TL * P P AP L L P
- L S HKTUL1DI RU CHS Y DU HU RILUPY Y R

29101 - GTTCTTACGAAGAAGAACATTGCGGTATGCAATTGGGGTTTCGCCCACATGTGGCACGAG - 28160
-V L T K X N T AV CNWGUPFAHMMWH E
- F L RRRTULRYH®AATIG GV S PTTCSGT S
- S Y EEEHTCGMOGOQLGUPFPFURPHV ARV

29161 - TACTCCCAGTGTTATACCGCTACGACCGTACTGAATGCCGTCCATTTCTGCAACCAGCTC - 29220
-Y s g CYyTATTUVLNHA AV HVFCNZQL
- TPSvVvVIPLR?PY *MPS I S AT S S
- L PV L Y R Y DURTETZ CIRU®PUFL Q P A Q

29221 - AACGACCTTGTIGGCCGTGATTGGTGCTTAAGGCATCAGAACGTTTAATGAACACATAGGG - 29280
-NDUL VAV I GA™*¥GIRTUFNEUHRTIG
- T T™0L W P * L VL KA S EIRTILMNT * G
- R P C G RDWOCULURHQNV * * T H R A

29281 - CTGTTCAAGCTGGGGCAGTACGCCTTTTTCCAGCTCTACTAGACCACRAGTGCCATTTITT - 29340
-L F KL GQYAUFVFOQL YT TS A I F
- ¢s s wWw G s T&PUF S S S T RPQV P F L
- vV 0 AGAVRULVF&PATLULU DI HI KT CHTF *

29341 - GAGGTGITCACGTGCCTCCGATAGGGCCTCTTCCACAGAGTCCCCGARGCCACGCACTAG - 29400

EVFTCIULUR®*GL F H RV P EAT H *

R ¢S RASDURASSTES P KPR RT S

G v HvV©ePPTIG?PTLUPQgS PR S HALA
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29401 - CACGTCTCTAACCTGAAGGACAGGCAAACTGAGTTGGACGTGTGTTTTCTCGTTGACACC - 29460
BV SNTLEKDROQTETLDVCTFETLTVD T,
- ?T S LT *RTGEKTLSTHWTC CVY T FsSsT©LT %
- R L *PEGO QA AN ®*JVYGRUVTFSTZ R*HOQ

29461 - AAGAACAAGGCTCTCCATCTTACCTTTCGGTCACACCCGGACGARACCTAGGTATGCTGA - 29520
-K N K2 L 4L TTFT RTSTEHPIDTET*V C *
- R TR LS TITLGPTFGETT RTTEKTPTRTYAD
- E 0 G S P S YLSUVT®POGR RNTILGMTILM

29521 - TGATCGACTGCAACACGGACGARACCGTAAGCAGTCTGCAGAAGAGGGACGAGTTACTCG - 29580
-+ s TATRTEKTP®* AV CRRGTS Y S
- DR DL OHKGRUNRTEKTOSAETETGTRVUVTR
- I DCNTODETVSSTLOQZ X RDETLTLUV

29581 - TTTCTTGTCARCGACAGTAAAATTTATTATTGTTTATACTGCGTAGGTGCACTAGGCATG ~ 29640
-F LV NGDSGSTE KTIJTYJYCTLVYCUVGA ATLG M
- FL ST TUVEKTFTITIVUYTA ASZ> VTEH*AC
- s coQQRO*VNTILTLTLTFTITLTERTERCTT REHA

29641 - CAGCCGAGCGACAGCTACACAGATTTTAAAGTTCGTTTAGAGAACAGATCTACAAGAGAT - 29700
-0 P S DS JYTDTFTE KTV RTLTETSNTERTSTRD
- S RATATOTITULTEKTFEV*RTDTILZQEI
- 2 EROLUHPBRTET* S S FRTETG QTIZYKTE RS

29701 - CGAGGTTGGTTGGCTTTTCCTGGGTAGGTAAAAACCTAATAT - 29742

R G WTILATFT PG *V KT * Y X

EV GWLTFTLGT R * KTP N X

R LV GPFS®WUVGKNTLTIZX

FIG_. 12 Con't
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HUMAN VIRUS CAUSING SEVERE ACUTE
RESPIRATORY SYNDROME (SARS) AND
USES THEREOF

[0001] This application is a division of U.S. patent appli-
cation Ser. No. 10/808,121, filed Mar. 24, 2004; which 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 applica-
tion No. 60/460,357, filed Apr. 3, 2003; U.S. provisional
application No. 60/461,265, filed Apr. 8, 2003; U.S. provi-
sional application No. 60/462,805, filed Apr. 14, 2003; and
U.S. provisional application No. 60/464,886 filed Apr. 23,
2003, each of which is incorporated herein by reference in its
entirety.

[0002] The 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 incorpo-
rated by reference in its entirety. Said CD-R, recorded on Jun.
5, 2007, are labeled “CRF”, “Copy 1” and “Copy 27, respec-
tively, and each contains only one identical 1.58 MB file
(V96611027.APP).

1. INTRODUCTION

[0003] The present invention relates to an isolated novel
virus causing Severe Acute Respiratory Syndrome (SARS) in
humans (“hSARS virus™). The hSARS virus is identified to be
morphologically and phylogenetically similar to known
members of Coronaviridae. The present invention relates to a
nucleotide sequence comprising the complete genomic
sequence of the hRSARS virus. The invention further relates to
nucleotide sequences comprising a portion of the genomic
sequence of the hNSARS virus. The invention also relates to the
deduced amino acid sequences of the complete genome of the
hSARS virus. The invention further relates to the nucleic
acids and peptides encoded by and/or derived from these
sequences and their use in diagnostic methods and therapeu-
tic methods, such as for immunogens. The invention further
encompasses chimeric or recombinant viruses encoded by
said nucleotide sequences and antibodies directed against
polypeptides encoded by the nucleotide sequence. Further-
more, the invention relates to vaccine preparations conipris-
ing the hSARS virus, including recombinant and chimeric
forms of said virus as well as protein extracts and subunits of
said virus.

2. BACKGROUND OF THE INVENTION

[0004] Recently, there has been an outbreak of atypical
pneumonia in Guangdong province in mainland China.
Between November 2002 and March 2003, there were 792
reported cases with 31 fatalities (WHO. Severe Acute Respi-
ratory Syndrome (SARS) Weekly Epidemiol Rec. 2003; 78:
86). In response to this crisis, the Hospital Authority in Hong
Kong has increased the surveillance on patients with severe
atypical pneumonia. In the course of this investigation, a
number of clusters of health care workers with the disease
were identified. In addition, there were clusters of pneumonia
incidents among persons in close contact with those infected.
The disease was unusual in its severity and its progression in
spite of the antibiotic treatment typical for the bacterial patho-
gens that are known to be commonly associated with atypical
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pneumonia. The present inventors were one of the groups
involved in the investigation of these patients.

[0005] All tests for identifying commonly recognized
viruses and bacteria were negative in these patients. The
disease was given the acronym Severe Acute Respiratory
Syndrome (“SARS”). The etiologic agent responsible for this
disease was not known until the isolation of hSARS virus
from the SARS patients by the present inventors as disclosed
herein. Namely, the present invention discloses a novel
human virus that has been isolated and identified from the
patients suffering from SARS. The invention is useful in both
clinical and scientific research applications.

3. SUMMARY OF INVENTION

[0006] The present invention is based upon the inventor’s
isolation and identification of a novel virus causing Severe
Acute Respiratory Syndrome in humans (“hSARS virus”).
The virus was isolated from the patients suffering from SARS
in the recent outbreak of severe atypical pneumonia in China.
Theisolated virus is an enveloped, single-stranded RNA virus
of positive polarity which belongs to the order, Nidovirales,
of the family, Coronaviridae. Accordingly, the invention
relates to the isolated hSARS virus that morphologically and
phylogenetically relates to known members of Coronaviri-
dae. In a specific embodiment, the isolated hSARS virus is
that which was deposited with China Center for Type Culture
Collection (CCTCC) on Apr. 2, 2003 and accorded an acces-
sion number, CCTCC-V200303, as described in Section 7,
infra. In another specific embodiment, the invention provides
complete genomic sequence of the hSARS virus. In a pre-
ferred embodiment, the virus comprises a nucleotide
sequence of SEQ ID NO:15. In another specific embodiment,
the invention provides nucleic acids isolated from the virus.
The virus preferably comprises a nucleotide sequence of SEQ
ID NO:1, 11 and/or 13 in its genome. In a specific embodi-
ment, the present invention provides isolated nucleic acid
molecules comprising or, alternatively, consisting of the
nucleotide sequence of SEQ ID NO: 1, a complement thereof
or a portion thereof, preferably at least 5, 10, 15, 20, 25, 30,
35, 40, 45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600,
or more contiguous nucleotides of the nucleotide sequence of
SEQ ID NO:1, or a complement thereof. In another specific
embodiment, the present invention provides isolated nucleic
acid molecules comprising or, alternatively, consisting of the
nucleotide sequence of SEQ IDNQ: 11, a complement thereof
or a portion thereof, preferably at least 5, 10, 15, 20, 25, 30,
35, 40, 45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600,
650,700,750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:11, or a complement thereof. In yet
another specific embodiment, the present invention provides
1solated nucleic acid molecules comprising or, alternatively,
consisting of the nucleotide sequence of SEQ ID NO:13, a
complement thereof or a portion thereof, preferably at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400,
450, 500, 550, 600, 650, 700, or more contiguous nucleotides
of the nucleotide sequence of SEQ ID NO:13, or a comple-
ment thereof. In another specific embodiment, the present
invention provides isolated nucleic acid molecules compris-
ing or, alternatively, consisting of the nucleotide sequence of
SEQ ID NO:15, a complement thereof or a portion thereof,
preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150,
200, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000,
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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. Furthermore, in another specific
embodiment, the invention provides isolated nucleic acid
molecules which hybridize under stringent conditions, as
defined herein, to a nucleic acid molecule having the
sequence of SEQ ID NO:1, 11, 13, 15, 16, 240, 737, 1108,
1590 or 1965 or a complement thereof. In one embodiment,
the invention provides an isolated nucleic acid molecule
which is antisense to the coding strand of a nucleic acid of the
invention. In another specific embodiment, the invention pro-
vides isolated polypeptides or proteins that are encoded by a
nucleic acid molecule comprising or, alternatively consisting
of a nucleotide sequence that is at least 5, 10, 15, 20, 25, 30,
35, 40, 45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600,
or more contiguous nucleotides of the nucleotide sequence of
SEQ ID NO:1, or a complement thereof. In yet another spe-
cific embodiment, the invention provides isolated polypep-
tides or proteins that are encoded by a nucleic acid molecule
comprising or, alternatively consisting of a nucleotide
sequence that is at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100,
150, 200, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750,
800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200 or more
contiguous nucleotides of the nucleotide sequence of SEQ ID
NO:11, or a complement thereof. In yet another specific
embodiment, the invention provides isolated polypeptides or
proteins that are encoded by a nucleic acid molecule com-
prising or, alternatively consisting of a nucleotide sequence
thatis at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200,
300, 350, 400,450, 500, 550, 600, 650, 700, or more contigu-
ous nucleotides of the nucleotide sequence of SEQ IDNO: 13,
oracomplement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides or proteins that
are encoded by a nucleic acid molecule comprising or, alter-
natively consisting of a nucleotide sequence that is at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, 2,000, 3,000, 4,000, 5,000, 6,000,
7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000, 14,000,
15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000,
29,000 or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:15, or a complement thereof. The
invention further provides proteins or polypeptides that are
isolated from the hSARS virus, including viral proteins iso-
lated from cells infected with the virus but not present in
comparable uninfected cells. The invention further provides
proteins or polypeptides of SEQ ID NOS:2, 12 and 14 and
those shown in FIGS. 11 (SEQ ID NOS:17-239, 241-736 and
738-1107) and 12 (1109-1589, 1591-1964, 1966-2470). The
polypeptides or the proteins of the present invention prefer-
ably have a biological activity of the protein (including anti-
genicity and/or immunogenicity) encoded by the sequence of
SEQ ID NO:1, 11, 13, 16, 240, 737, 1108, 1590 or 1965. In
other embodiments, the polypeptides or the proteins of the
present invention have a biological activity of the protein
(including antigenicity and/or immunogenicity) encoded by a
nucleotide sequence thatis atleast 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, 2,000, 3,000, 4,000, 5,000, 6,000, 7.000, 8,000, 9,000,
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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 con-
tiguous nucleotides of the nucleotide sequence of SEQ ID
NO:15, or a complement thereof. In other embodiments, the
polypeptides or the proteins of the present invention have a
biological activity of the protein (including antigenicity and/
or immunogenicity) of FIGS. 11 (SEQ ID NOS:17-239, 241-
736 and 738-1107) and 12 (SEQ ID NOS:1109-1589, 1591-
1964 and 1966-2470).

[0007] In one aspect, the invention provides a method for
propagating the hSARS virus in host cells comprising infect-
ing the host cells with the isolated hSARS virus, culturing the
host cells to allow the virus to multiply, and harvesting the
resulting virions. Also provide by the present invention are
host cells that are infected with the hSARS virus. In another
aspect, the invention relates to the use of the isolated hRSARS
virus for diagnostic and therapeutic methods. In a specific
embodiment, the invention provides a method of detecting in
a biological sample an antibody immunospecific for the
hSARS virus using the isolated hSARS virus or any proteins
or polypeptides thereof. In another specific embodiment, the
invention provides a method of screening for an antibody
which immunospecifically binds and neutralizes hSARS.
Such an antibody is useful for a passive immunization or
immunotherapy of a subject infected with hSARS.

[0008] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the invention
provides nucleic acid molecules which are suitable for use as
primers consisting of or comprising the nucleotide sequence
of SEQ ID NO:1, 11, 13, or 15, a complement thereof, or at
least a portion of the nucleotide sequence thereof. In another
specific embodiment, the invention provides nucleic acid
molecules which are suitable for hybridization to hSARS
nucleic acid, including, but not limited to, as PCR primers,
Reverse Transcriptase primers, probes for Southern analysis
or other nucleic acid hybridization analysis for the detection
of hSARS nucleic acids, e.g., consisting of or comprising the
nucleotide sequence of SEQ ID NO:1, 11, 13, or 15, a
complement thereof, or a portion thereof. The invention fur-
ther encompasses chimeric or recombinant viruses encoded
in whole or in part by said nucleotide sequences.

[0009] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1, 11, 13, 16, 240, 737,
1108, 1590 or 1965, or a fragment thereof, or encoded by a
nucleic acid comprising a nucleotide sequence that hybrid-
izes under stringent conditions to the nucleotide sequence of
SEQ ID NO:1, 11, or 13, and/or any hSARS epitope, having
one or more biological activities of a polypeptide of the
invention. The invention further provides antibodies that spe-
cifically bind polypeptides of the invention encoded by the
nucleotide sequence of SEQ ID NO:15 or a complement
thereof, or a fragment thereof. These polypeptides include
those shown in FIGS. 11 (SEQ ID NOS:17-239, 241-736 and
738-1107) and 12 (SEQ ID NOS:1109-1589, 1591-1964 and
1966-2470). The invention further provides antibodies that
specifically bind polypeptides of the invention encoded by a
nucleic acid comprising a nucleotide sequence that hybrid-
izes under stringent conditions to the nucleotide sequence of
SEQ ID NO:15, and/or any hSARS epitope, having one or
more biological activities of a polypeptide of the invention.
Such antibodies include, but are not limited to polyclonal,
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monoclonal, bi-specific, multi-specific, human, humanized,
chimeric antibodies, single chain antibodies, Fab fragments,
F(ab'"), fragments, disulfide-linked Fvs, intrabodies and frag-
ments containing either a VL or VH domain or even a comple-
mentary determining region (CDR) that specifically binds to
a polypeptide of the invention.

[0010] Inoneembodiment, the invention provides methods
for detecting the presence, activity or expression of the
hSARS virus of the invention in a biological material, such as
cells, blood, saliva, urine, and so forth. The increased or
decreased activity or expression of the hSARS virus in a
sample relative to a control sample can be determined by
contacting the biological material with an agent which can
detect directly or indirectly the presence, activity or expres-
sionofthe hSARS virus. In a specific embodiment, the detect-
ing agents are the antibodies or nucleic acid molecules of the
present invention. Antibodies of the invention may also be
used to treat SARS.

[0011] Inanother embodiment, the invention provides vac-
cine preparations, comprising the hSARS virus, including
recombinant and chimeric forms of said virus, or protein
subunits of the virus. In a specific embodiment, the vaccine
preparations of the present invention comprise live but attenu-
ated hSARS virus with or without adjuvants. In another spe-
cific embodiment, the vaccine preparations of the invention
comprise an inactivated or killed hSARS virus. Such attenu-
ated or inactivated viruses may be prepared by a series of
passages of the virus through the host cells or by preparing
recombinant or chimeric forms of virus. Accordingly, the
present invention further provides methods of preparing
recombinant or chimeric forms of hSARS. In another specific
invention, the vaccine preparations of the present invention
comprise a nucleic acid or fragment of the h\SARS virus, e.g.,
the virus having accession no. CCTCC-V200303, or nucleic
acid molecules having the sequence of SEQIDNO. 1,11, 13,
or 15, or a fragment thereof. In another embodiment, the
invention provides vaccine preparations comprising one or
more polypeptides isolated from or produced from nucleic
acid of hSARS virus, for example, of deposit accession no.
CCTCC-V200303. In a specific embodiment, the vaccine
preparations comprise a polypeptide of the invention encoded
by the nucleotide sequence of SEQ ID NO:1, 11, 13,16, 240,
737, 1108, 1590 or 1965, or a fragment thereof. In a specific
embodiment, the vaccine preparations comprise polypeptides
of the invention as shown in FIGS. 11 (SEQ ID NOS:17-239,
241-736 and 738-1107) and 12 (SEQ ID NOS:1109-1589,
1591-1964 and 1966-2470) or encoded by the nucleotide
sequence of SEQ ID NO:15, or a fragment thereof. Further-
more, the present invention provides methods for treating,
ameliorating, managing or preventing SARS by administer-
ing the vaccine preparations or antibodies of the present
invention alone or in combination with adjuvants, or other
pharmaceutically acceptable excipients.

[0012] In another aspect, the present invention provides
pharmaceutical compositions comprising anti-viral agents of
the present invention and a pharmaceutically acceptable car-
rier. In a specific embodiment, the anti-viral agent of the
invention is an antibody that immunospecifically binds
hSARS virus or any hSARS epitope. In another specific
embodiment, the anti-viral agentis a polypeptide or protein of
the present invention or nucleic acid molecule of the inven-
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tion. The invention also provides kits containing a pharma-
ceutical composition of the present invention.

3.1 Definitions

[0013] The term “an antibody or an antibody fragment that
immunospecifically binds a polypeptide of the invention” as
used herein refers to an antibody or a fragment thereof that
immunospecifically binds to the polypeptide encoded by the
nucleotide sequence of SEQ 1D NO:1, 11, 13 or 15, or a
fragment thereof, and does not non-specifically bind to other
polypeptides. An antibody or a fragment thereof that immu-
nospecifically binds to the polypeptide of the invention may
cross-react with other antigens. Preferably, an antibody or a
fragment thereof that immunospecifically binds to a polypep-
tide of the invention does not cross-react with other antigens.
An antibody or a fragment thereof that immunospecifically
binds to the polypeptide of the invention, can be identified by,
for example, immunoassays or other techniques known to
those skilled in the art.

[0014] An “isolated” or “purified” peptide or protein is
substantially free of cellular material or other contaminating
proteins from the cell or tissue source from which the protein
is derived, or substantially free of chemical precursors or
other chemicals when chemically synthesized. The language
“substantially free of cellular material” includes preparations
of a polypeptide/protein in which the polypeptide/protein is
separated from cellular components of the cells from which it
is isolated or recombinantly produced. Thus, a polypeptide/
protein that is substantially free of cellular material includes
preparations of the polypeptide/protein having less than
about 30%, 20%, 10%, 5%, 2.5%, or 1%, (by dry weight) of
contaminating protein. When the polypeptide/protein is
recombinantly produced, it is also preferably substantially
free of culture medium, i.e., culture medium represents less
than about 20%, 10%, or 5% of the volume of the protein
preparation. When polypeptide/protein is produced by
chemical synthesis, it is preferably substantially free of
chemical precursors or other chemicals, i.e., it is separated
from chemical precursors or other chemicals which are
involved in the synthesis of the protein. Accordingly, such
preparations of the polypeptide/protein have less than about
30%, 20%, 10%, 5% (by dry weight) of chemical precursors
or compounds other than polypeptide/protein fragment of
interest. In a preferred embodiment of the present invention,
polypeptides/proteins are isolated or purified.

[0015] An “isolated” nucleic acid molecule is one which is
separated from other nucleic acid molecules which are
present in the natural source of the nucleic acid molecule.
Moreover, an “isolated” nucleic acid molecule, such as a
c¢DNA molecule, can be substantially free of other cellular
material, or culture medium when produced by recombinant
techniques, or substantially free of chemical precursors or
other chemicals when chemically synthesized. In a preferred
embodiment of the invention, nucleic acid molecules encod-
ing polypeptides/proteins of the invention are isolated or puri-
fied. The term “isolated” nucleic acid molecule does not
include a nucleic acid that is a member of alibrary that has not
been purified away from other library clones containing other
nucleic acid molecules.

[0016] The term “portion” or “fragment” as used herein
refers to a fragment of a nucleic acid molecule containing at
least about 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950,
1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 2,000,
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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.

[0017] The term “having a biological activity of the pro-
tein” or “having biological activities of the polypeptides of
the invention” refers to the characteristics of the polypeptides
or proteins having a common biological activity similar or
identical structural domain and/or having sufficient amino
acid identity to the polypeptide encoded by the nucleotide
sequence of SEQ ID NO:1, 11, 13, 15, 16, 240, 737, 1108,
1590 or 1965. Such common biological activities of the
polypeptides of the invention include antigenicity and immu-
nogenicity.

[0018] The term “under stringent condition” refers to
hybridization and washing conditions under which nucle-
otide sequences having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, or at least 95% identity to
each other remain hybridized to each other. Such hybridiza-
tion conditions are described in, for example but not limited
to, Current Protocols in Molecular Biology, John Wiley &
Sons, N.Y. (1989), 6.3.1-6.3.6.; Basic Methods in Molecular
Riology, Elsevier Science Publishing Co., Inc., N.Y. (1986),
pp- 75-78, and 84-87; and Molecular Cloning, Cold Spring
Harbor Laboratory, N.Y. (1982), pp. 387-389, and are well
known to those skilled in the art. A preferred, non-limiting
example of stringent hybridization conditions is hybridiza-
tion in 6x sodium chloride/sodium citrate (SSC), 0.5% SDS
at about 68° C. followed by one or more washes in 2xSSC,
0.5% SDS at room temperature. Another preferred, non-lim-
iting example of stringent hybridization conditions is hybrid-
ization in 6xSSC at about 45° C. followed by one or more
washes in 0.2xSSC, 0.1% SDS at about 50-65° C.

[0019] The term “variant” as used herein refers either to a
naturally occurring genetic mutant of hSARS or a recombi-
nantly prepared variation of 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, DESCRIPTION OF THE FIGURES

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

[0021] FIG. 2 shows an electron micrograph of the novel
hSARS virus that has similar morphological characteristics
of coronaviruses.
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[0022] FIG. 3 shows an immunofluorescent staining for
IgG antibodies that are specifically bound to the FrHK-4 cells
infected with the novel human respiratory virus of Coro-
naviridae.

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

[0024] FIG. 5A shows a thin-section electron micrograph
of lung biopsy of a patient with SARS; and FIG. 5B shows a
thin section electron micrograph of hSARS-infected cells.
[0025] FIG. 6 shows the result of phylogenetic analysis for
the partial protein sequence (215 amino acids; SEQ ID NO:2)
ofthe hSARS virus (GenBank accession number AY268070).
The phylogenetic tree is constructed by the neighbor-jointing
method. The horizontal-line distance represents the number
of sites at which the two sequences compared are different.
Bootstrap values are deducted from 500 replicates.

[0026] FIG. 7A shows an amplification plot of fluorescence
intensity against the PCR cycle in a real-time quantitative
PCR assay that can detect a hSARS virus in samples quanti-
tatively. The copy numbers of input plasmid DNA in the
reactions are indicated. The X-axis denotes the cycle number
of a quantitative PCR assay and the Y-axis denotes the fluo-
rescence intensity (FI) over the backgroud. FIG. 7B shows the
result of a melting curve analysis of PCR products from
clinical samples. Signals from positive (+ve) samples, nega-
tive (-ve) samples and water control (water) are indicated.
The X-axis denotes the temperature (° C.) and the Y-axis
denotes the fluorescence intensity (FI) over the background.
[0027] FIG. 8 shows another partial DNA sequence (SEQ
ID NO:11) and its deduced amino acid sequence (SEQ ID
NO:12) obtained from the SARS virus.

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

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

[0030] FIG. 11 shows the deduced amino acid sequences
obtained from SEQ ID NO:15 in three frames (see SEQ ID
NOS:16, 240 and 737). An asterisk (*) indicates a stop codon
which marks the end of a peptide. The first-frame amino acid
sequences: SEQ ID NOS:17-239; the second-frame amino
acid sequences: SEQ 1D NOS:241-736; and the third-frame
amino acid sequences: SEQ ID NO:738-1107.

[0031] FIG. 12 shows the deduced amino acid sequences
obtained from the complement of SEQ ID NO:15 in three
frames (see SEQ ID NOS:1108, 1590 and 1965). An asterisk
(*) indicates a stop codon which marks the end of a peptide.
The first-frame amino acid sequences: SEQ ID NOS:1109-
1589; the second-frame amino acid sequences: SEQ ID NOS:
1591-1964; and the third-frame amino acid sequences: SEQ
ID NO:1966-2470.

5. DETAILED DESCRIPTION OF THE
INVENTION

[0032] The present invention relates to the isolated hRSARS
virus that morphologically and phylogenetically relates to
known Coronaviruses. In a specific embodiment, the isolated
hSARS virus is that of CCTCC-V200303. In another specific
embodiment, the virus comprises a nucleotide sequence of
SEQ ID NO:1, 11, 13, and/or 15. In a specific embodiment,
the present invention provides isolated nucleic acid mol-
ecules of the hNSARS virus, comprising, or, alternatively, con-
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sisting of the nucleotide sequence of SEQ ID NO:1, 11, 13,
and/or 15, a complement thereof or a portion thereof. In
another specific embodiment, the invention provides isolated
nucleic acid molecules which hybridize under stringent con-
ditions, as defined herein, to a nucleic acid molecule having
the sequence of SEQIDNO:1, 11, 13, or 15, or specific genes
of known member of Coronaviridae, or a complement
thereof. In another specific embodiment, the invention pro-
vides isolated polypeptides or proteins that are encoded by a
nucleic acid molecule comprising a nucleotide sequence that
isatleast about 5, 10, 15, 20, 25,30,35, 40,45, 100, 150, 200,
300, 350, 400, 450, 500, 550, 600, or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:1, or a
complement thereof. In another specific embodiment, the
invention provides isolated polypeptides or proteins that are
encoded by 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 nuclectide sequence of
SEQ ID NO:11, or a complement thereof. In yet another
specific embodiment, the invention provides isolated
polypeptides or proteins that are encoded by a nucleic acid
molecule comprising a nucleotide sequence that is at least
about$, 10, 15,20, 25, 30, 35, 40,45, 100, 150,200,300, 350,
400, 450, 500, 550, 600, 650, 700, or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:13, or a
complement thereof. In yet another specific embodiment, the
invention provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence that is at least 5, 10,
15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
1,050, 1,100, 1,150, 1,200, 2,000, 3,000, 4,000, 5,000, 6,000,
7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000, 14,000,
15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000,
29,000 or more contiguous nuclectides of the nucleotide
sequence of SEQ ID NO:15, or a complement thereof. The
polypeptides include those shown in FIGS. 11 (SEQ ID NOS:
17-239, 241-736 and 738-1107) and 12 (SEQ ID NOS:1109-
1589, 1591-1964 and 1966-2470). The polypeptides or the
proteins of the present invention preferably have one or more
biological activities of the proteins encoded by the sequence
of SEQ ID NO:1, 11, 13, 15, or the native viral proteins
containing the amino acid sequences encoded by the
sequence of SEQ ID NO:1, 11, 13, or 15, or those shown in
FIGS. 11 (SEQ ID NOS:17-239, 241-736 and 738-1107) and
12 (SEQ IDNOS:1109-1589, 1591-1964 and 1966-2470).

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

[0034] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the invention
provides the entire nucleotide sequence of hSARS virus,
CCTCC-V200303, SEQ ID NO: 15, or fragments, or comple-
ment thereof. Furthermore, the present invention relates to a
nucleic acid molecule that hybridizes any portion of the
genome of the hSARS virus, CCTCC-V200303, SEQ ID
NO:15, under the stringent conditions. In a specific embodi-
ment, the invention provides nucleic acid molecules which
are suitable for use as primers consisting of or comprising the
nucleotide sequence of SEQ ID NO:1, 11, 13, or 15, or a
complement thereof, or a portion thereof. In a non-limiting

Apr. 1,2010

embodiment, the invention provides the primers consisting of
or comprising the nucleotide sequence of SEQ ID NOS:3
and/or 4. In another specific embodiment, the invention pro-
vides nucleic acid molecules which are suitable for use as
hybridization probes for the detection of nucleic acids encod-
ing a polypeptide of the invention, consisting of or compris-
ing the nucleotide sequence of SEQIDNO:1, 11,13, 0r 13, a
complement thereof, or a portion thereof. The invention fur-
ther encompasses chimeric or recombinant viruses or viral
proteins encoded by said nucleotide sequences.

[0035] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1, 11, 13, 16, 240, 737,
1108, 1590 or 1965, or a fragment thereof, or any hSARS
epitope. The invention further provides antibodies that spe-
cifically bind the polypeptides of the invention encoded by
the nucleotide sequence of SEQ ID NO:15, or a fragment
thereof, or any hSARS epitope. Such antibodies include, but
are not limited to polyclonal, monoclonal, bi-specific, multi-
specific, human, humanized, chimeric antibodies, single
chain antibodies, Fab fragments, F(ab"), fragments, disulfide-
linked Fvs, intrabodies and fragments containing either a VL
or VII domain or even a complementary determining region
(CDR) that specifically binds to a polypeptide of the inven-
tion.

[0036] 1Inoneembodiment, the invention provides methods
for detecting the presence, activity or expression of the
hSARS virus of the invention in a biological material, such as
cells, blood, saliva, urine, sputum, nasopharyngeal aspirates,
and so forth. The presence of the ASARS virusina sample can
be determined by contacting the biological material with an
agent which can detect directly or indirectly the presence of
the hSARS virus. In a specific embodiment, the detection
agents are the antibodies of the present invention. In another
embodiment, the detection agent is a nucleic acid of the
present invention.

[0037] Inanother embodiment, the invention provides vac-
cine preparations comprising the hSARS virus, including
recombinant and chimeric forms of said virus, or subunits of
the virus. In a specific embodiment, the vaccine preparations
comprise live but attenuated hSARS virus with or without
pharmaceutically acceptable carriers, including adjuvants. In
another specific embodiment, the vaccine preparations com-
prise an inactivated or killed hSARS virus with or without
pharmaceutically acceptable carriers, including adjuvants.
[0038] The present invention further provides methods of
preparing recombinant or chimeric forms of hSARS. In
another specific invention, the vaccine preparations of the
present invention comprise one or more nucleic acid mol-
ecules comprising or consisting of the sequence of SEQ ID
NO. 1, 11, 13, and/or, 15, or a fragment thereof. In another
embodiment, the invention provides vaccine preparations
comprising one or more polypeptides of the invention
encoded by a nucleotide sequence comprising or consisting
of the nucleotide sequence of SEQ ID NO:1, 11, 13, 16, 240,
737, 1108, 1590 and/or 1965, or a fragment thereof. In
another embodiment, the invention provides vaccine prepa-
rations comprising one or more polypeptides of the invention
encoded by a nucleotide sequence comprising or consisting
of the nucleotide sequence of SEQ ID NO:15, or a fragment
thereof. Furthermore, the present invention provides methods
for treating, ameliorating, managing, or preventing SARS by
administering the vaccine preparations or antibodies of the
present invention alone or in combination with antivirals
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[e.g., amantadine, rimantadine, gancyclovir, acyclovir, rib-
avirin, penciclovir, oseltamivir, foscarnet zidovudine (AZT),
didanosine (ddI), lamivudine (3TC), zalcitabine (ddC), sta-
vudine (d4T), nevirapine, delavirdine, indinavir, ritonavir,
vidarabine, nelfinavir, saquinavir, relenza, tamiflu, plecon-
aril, interferons, etc.], steroids and corticosteroids such as
prednisone, cortisone, fluticasone and glucocorticoid, antibi-
otics, analgesics, bronchodialaters, or other treatments for
respiratory and/or viral infections.

[0039] Furthermore, the present invention provides phar-
maceutical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
The present invention also provides kits comprising pharma-
ceutical compositions of the present invention.

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

5.1 Recombinant and Chimeric hSARS Viruses

[0041] The present invention encompasses recombinant or
chimeric viruses encoded by viral vectors derived from the
genome of hSARS virus or natural variants thereof. In a
specific embodiment, a recombinant virus is one derived from
the hSARS virus of deposit accession no. CCTCC-V200303.
In a specific embodiment, the virus has a nucleotide sequence
of SEQID NO:15. In another specific embodiment, a recom-
binant virus is one derived from a natural variant of hSARS
virus. A natural variant of hSARS has a sequence that is
different from the genomic sequence (SEQ ID NO:15) of the
hSARS virus, CCTCC-V200303, due to one or more natu-
rally occurred mutations, including, but not limited to, point
mutations, rearrangements, insertions, deletions etc., to the
genomic 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 h\SARS virus,
CCTCC-V200303, is one that contains a nucleic acid
sequence that encodes at least a part of one ORF of the
hSARS virus. In a specific embodiment, the ORF comprises
or consists of a nucleotide sequence of SEQ ID NO:1, 11 or
13, or a fragment thereof. In a specific embodiment, there are
more than one ORF within the nucleotide sequence of SEQ
ID NO:15 or a complement thereof, as shown in FIGS. 11
(SEQID NOS:16, 240 and 737) and 12 (SEQ ID NOS:1108,
1590 and 1965), or a fragment thereof. In another embodi-
ment, the polypeptide encoded by the ORF comprises or
consists of an amino acid sequence of SEQ ID NO:2, 12, or
14, or a fragment thereof, or shown in FIGS. 11 (SEQ ID
NOS:17-239, 241-736 and 738-1107) and 12 (SEQ ID NOS:
1109-1589, 1591-1964 and 1966-2470), or a fragment
thereof. In accordance with the present invention these viral
vectors may or may not include nucleic acids that are non-
native to the viral genome.

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

[0043] According to the present invention, the chimeric
viruses are encoded by the viral vectors of the invention
which further comprise a heterologous nucleotide sequence.
In accordance with the present invention a chimeric virus is
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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. [n accordance with the present invention, the chi-
meric virus may be encoded by nucleotide sequences derived
from different strains or variants of hRSARS virus. In particu-
lar, the chimeric virus is encoded by nucleotide sequences
that encode antigenic polypeptides derived from different
strains or variants of hSARS virus.

[0044] A chimeric virus may be of particular use for the
generation of recombinant vaccines protecting against two or
more viruses (Tao etal., J. Virol. 72, 2955-2961; Durbin et al.,
2000, J. Virol. 74, 6821-6831; Skiadopoulos et al., 1998, J.
Virol. 72, 1762-1768 (1998); Teng et al., 2000, J. Virol. 74,
9317-9321). For example, it can be envisaged that a virus
vector derived from the hSARS virus expressing one or more
proteins of variants of hSARS virus, or vice versa, will protect
a subject vaccinated with such vector against infections by
both the native hSARS and the variant. Attenuated and repli-
cation-defective viruses may be of use for vaccination pur-
poses with live vaccines as has been suggested for other
viruses. (See, PCT WO 02/057302, at pp. 6 and 23, incorpo-
rated by reference herein).

[0045] 1In accordance with the present invention the heter-
ologous sequence to be incorporated into the viral vectors
encoding the recombinant or chimeric viruses of the inven-
tion include sequences obtained or derived from different
strains or variants of hSARS.

[0046] In certain embodiments, the chimeric or recombi-
nant viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more sequences,
intergenic regions, termini sequences, or portions or entire
ORF have been substituted with a heterologous or non-native
sequence. In certain embodiments of the invention, the chi-
meric viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more heterolo-
gous sequences have been inserted or added to the vector.

[0047] The selection of the viral vector may depend on the
species of the subject that is to be treated or protected from a
viral infection. If the subject is human, then an attenuated
hSARS virus can be used to provide the antigenic sequences.

[0048] 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 different
strains or variants of the same type of virus, or from different
viruses.

[0049] The expression products and/or recombinant or chi-
meric virions obtained in accordance with the invention may
advantageously be utilized in vaccine formulations. The
expression products and chimeric virions of the present
invention may be engineered to create vaccines against a
broad range of pathogens, including viral and bacterial anti-
gens, tumor antigens, allergen antigens, and auto antigens
involved in autoimmune disorders. In particular, the chimeric
virions of the present invention may be engineered to create
vaccines for the protection of a subject from infections with
hSARS virus and variants thereof.
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[0050] 1In 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.

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

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

[0053] Infectious copies of hSARS (being wild type,
attenuated, replication-defective or chimeric) can be pro-
duced upon co-expression of the polymerase components
according to the state-of-the-art technologies described
above.

[0054] 1In addition, eukaryotic cells, transiently or stably
expressing one or more full-length or partial hRSARS proteins
can be used. Such cells can be made by transfection (proteins
or nucleic acid vectors), infection (viral vectors) or transduc-
tion (viral vectors) and may be useful for complementation of
mentioned wild type, attenuated, replication-defective or chi-
meric viruses.

[0055] The viral vectors and chimeric viruses of the present
invention may be used to modulate a subject’s immune sys-
tem by stimulating a humoral immune response, a cellular
immune response or by stimulating tolerance to an antigen.
As used herein, a subject means: humans, primates, horses,
cows, sheep, pigs, goats, dogs, cats, avian species and
rodents.

5.2 Formulation of Vaccines and Antivirals

[0056] Inapreferred embodiment, the invention provides a
proteinaceous molecule or hRSARS virus specific viral protein
or functional fragment thereof encoded by a nucleic acid
according to the invention. Useful proteinaceous molecules
are for example derived from any of the genes or genomic
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fragments derivable from the virus according to the invention,
including envelop protein (E protein), integral membrane
protein (M protein), spike protein (S protein), nucleocapsid
protein (N protein), hemaglutinin esterase (HE protein), and
RNA-dependent RNA polymerase. Such molecules, or anti-
genic fragments thereof, as provided herein, are for example
useful in diagnostic methods or kits and in pharmaceutical
compositions such as subunit vaccines. Particularly useful are
polypeptides encoded by the nucleotide sequence of SEQ ID
NO:1, 11, 13, or 15, or as shown in FIGS. 11 (SEQ ID
NOS:17-239, 241-736 and 738-1107) and 12 (SEQ ID NOS:
1109-1589, 1591-1964 and 1966-2470), or antigenic frag-
ments thereof for inclusion as antigen or subunit immunogen,
but inactivated whole virus can also be used. Particularly
useful are also those proteinaceous substances that are
encoded by recombinant nucleic acid fragments of the
hSARS genome, of course preferred are those that are within
the preferred bounds and metes of ORFs, in particular, for
eliciting hSARS specific antibody or T cell responses,
whether in vivo (e.g. for protective or therapeutic purposes or
for providing diagnostic antibodies) or in vitro (e.g. by phage
display technology or another technique useful for generating
synthetic antibodies).

[0057] The invention provides vaccine formulations for the
prevention and treatment of infections with hSARS virus. In
certain embodiments, the vaccine of the invention comprises
recombinant and chimeric viruses of the hSARS virus. In
certain embodiments, the virus is attenuated.

[0058] In another embodiment of this aspect of the inven-
tion, inactivated vaccine formulations may be prepared using
conventional techniques to “kill” the chimeric viruses. Inac-
tivated vaccines are “dead” in the sense that their infectivity
has been destroyed. Ideally, the infectivity of the virus is
destroyed without affecting its immunogenicity. In order to
prepare inactivated vaccines, the chimeric virus may be
grown in cell culture or in the allantois of the chick embryo,
purified by zonal ultracentrifugation, inactivated by formal-
dehyde or f-propiolactone, and pooled. The resulting vaccine
is usually inoculated intramuscularly.

[0059] 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.

[0060] In another aspect, the present invention also pro-
vides DNA vaccine formulations comprising a nucleic acid or
fragment of the hSARS virus, e.g., the virus having accession
no. CCTCC-V200303, or nucleic acid molecules having the
sequence of SEQ ID NO:1, 11, 13, or 15, or a fragment
thereof. In another specific embodiment, the DNA vaccine
formulations of the present invention comprises a nucleic
acid or fragment thereof encoding the antibodies which
immunospecifically binds hSARS viruses. In DNA vaccine
formulations, a vaccine DNA comprises a viral vector, such as
that derived from the hSARS virus, bacterial plasmid, 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 recom-
binant DNA technology as recombinant or chimeric viral
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vectors carrying a nucleic acid molecule of the present inven-
tion (see also Section 5.1, supra).

[0061] Various heterologous vectors are described for
DNA vaccinations against viral infections. For example, the
vectors described in the following references may be used to
express hSARS sequences instead of the sequences of the
viruses or other pathogens described; in particular, vectors
described for hepatitis B virus (Michel, M. L. et al., 1995,
DAN-mediated immunization to the hepatitis B surface anti-
gen in mice: Aspects of the humoral response mimic hepatitis
B viral infection in humans, Proc. Natl. Aca. Sci. USA
92:5307-5311; Davis, H. L. et al., 1993, DNA-based immu-
nization induces continuous seretion of hepatitis B surface
antigen and high levels of circulating antibody, Human
Molec. Genetics 2:1847-1851), HIV virus (Wang, B. et al.,
1993, Gene inoculation generates immune responses against
human imunodeficiency virus type 1, Proc. Natl. Acad. Sci.
USA 90:4156-4160; Lu, S. et al., 1996, Simian immunodefi-
ciency virus DNA vaccine trial in macques, J. Virol. 70:3978-
3991; Letvin, N. L. et al., 1997, Potent, protective anti-HIV
immune responses generated by bimodal HIV envelope DNA
plus protein vaccination, Proc Natl Acad Sci USA. 94(17):
9378-83), and influenza viruses (Robinson, H L et al., 1993,
Protection against a lethal influenza virus challenge by immu-
nization with a haemagglutinin-expressing plasmid DNA,
Vaccine 11:957-960; Ulmer, J. B. et al., Heterologous protec-
tion against influenza by injection of DNA encoding a viral
protein, Science 259:1745-1749), as well as bacterial infec-
tions, such as tuberculosis (Tascon, R. E. et al., 1996, Vacci-
nation against tuberculosis by DNA injection, Nature Med.
2:888-892; Huygen, K. et al., 1996, Immunogenicity and
protective efficacy of a tuberculosis DNA vaccine, Nature
Med., 2:893-898), and parasitic infection, such as malaria
(Sedegah, M., 1994, Protection against malaria by immuni-
zation with plasmid DNA encoding circumsporozoite pro-
tein, Proc. Natl. Acad. Sci. USA 91:9866-9870; Doolan, D. L.
et al., 1996, Circumventing genetic restriction of protection
against malaria with multigene DNA immunization: CD8+ T
cell-interferon 9, and nitric oxide-dependent immunity, J.
Exper. Med., 1183:1739-1746).

[0062] Many methods may be used to introduce the vaccine
formulations described above. These include, but are not
limited to, oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, and intranasal routes. Alterna-
tively, it may be preferable to introduce the chimeric virus
vaccine formulation via the natural route of infection of the
pathogen for which the vaccine is designed. The DNA vac-
cines of the present invention may be administered in saline
solutions by injections into muscle or skinusing a syringe and
needle (Wolff J. A. et al., 1990, Direct gene transfer into
mouse muscle in vivo, Science 247:1465-1468; Raz, E.,
1994, Intradermal gene immunization: The possible role of
DNA uptake in the induction of cellular immunity to viruses,
Proc. Natl. Acd. Sci. USA 91:9519-9523). Another way to
administer DNA vaccines is called “gene gun” method,
whereby microscopic gold beads coated with the DNA mol-
ecules of interest is fired into the cells (Tang, D. et al., 1992,
Genetic immunization is a simple method for eliciting an
immune response, Nature 356:152-154). For general reviews
of the methods for DNA vaccines, see Robinson, H. L., 1999,
DNA vaccines: basic mechanism and immune responses (Re-
view), Int. J. Mol. Med. 4(5):549-555; Barber, B., 1997, Intro-
duction: Emerging vaccine strategies, Seminars in Immunol-
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ogy 9(5):269-270; and Robinson, H. L. et al., 1997, DNA
vaccines, Seminars in Immunology 9(5):271-283.

5.3 Attenuation of hSARS Virus or Variants Thereof

[0063] ThehSARS virus or variants thereof of the invention
can be genetically engineered to exhibit an attenuated pheno-
type. In particular, the viruses of the invention exhibit an
attenuated phenotype in a subject to which the virus is admin-
istered as a vaccine. Attenuation can be achieved by any
method known to a skilled artisan. Without being bound by
theory, the attenuated phenotype of the viruses of the inven-
tion can be caused, e.g., by using a virus that naturally does
not replicate well in an intended host species, for example, by
reduced replication of the viral genome, by reduced ability of
the virus to infect a host cell, or by reduced ability of the viral
proteins to assemble to an infectious viral particle relative to
the wild type strain of the virus.

[0064] The attenuated phenotypes of hRSARS virus or vari-
ants thereof can be tested by any method known to the artisan.
A candidate virus can, for example, be tested for its ability to
infect a host or for the rate of replication in a cell culture
system. In certain embodiments, growth curves at different
temperatures are used to test the attenuated phenotype of the
virus. For example, an attenuated virus is able to grow at 35°
C., but not at 39° C. or 40° C. In certain embodiments,
different cell lines can be used to evaluate the attenuated
phenotype of the virus. For example, an attenuated virus may
only be able to grow in monkey cell lines but not the human
cell lines, or the achievable virus titers in different cell lines
are different for the attenuated virus. In certain embodiments,
viral replication in the respiratory tract of a small animal
model, including but not limited to, hamsters, cotton rats,
mice and guinea pigs, is used to evaluate the attenuated phe-
notypes of the virus. In other embodiments, the immune
response induced by the virus, including but not limited to,
the antibody titers (e.g., assayed by plaque reduction neutral-
ization assay or ELISA) is used to evaluate the attenuated
phenotypes of the virus. In a specific embodiment, the plaque
reduction neutralization assay or ELISA is carried out ata low
dose. In certain embodiments, the ability of the 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 candi-
date viruses are tested in a monkey model for nasal infection,
indicated by mucous production.

[0065] The viruses of the invention can be attenuated such
that one or more of the functional characteristics of the virus
are impaired. In certain embodiments, attenuation is mea-
sured in comparison to the wild type strain of the virus from
which the attenuated virus is derived. In other embodiments,
attenuation is determined by comparing the growth of an
attenuated virus in different host systems. Thus, for a non-
limiting example, hSARS virus or a variant thereof is said to
be attenuated when grown in a human host if the growth of the
hSARS or variant thereof in the human host is reduced com-
pared to the non-attenuated hSARS or variant thereof.

[0066] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host, is capable of repli-
cating in a host such that infectious viral particles are pro-
duced. In comparison to the wild type strain, however, the
attenuated strain grows to lower titers or grows more slowly.
Any technique known to the skilled artisan can be used to
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determine the growth curve of the attenuated virus and com-
pare it to the growth curve of the wild type virus.

[0067] In certain embodiments, the attenuated virus of the
invention (e.g., a recombinant or chimeric hSARS) cannot
replicate in human cells as well as the wild type virus (e.g.,
wild type hSARS) does. However, the attenuated virus can
replicate well in a cell line that lack interferon functions, such
as Vero cells.

[0068] In other embodiments, the attenuated virus of the
invention is capable of infecting a host, of replicating in the
host, and of causing proteins of the virus of the invention to be
inserted into the cytoplasmic membrane, but the attenuated
virus does not cause the host to produce new infectious viral
particles. In certain embodiments, the attenuated virus infects
the host, replicates in the host, and causes viral proteins to be
inserted in the cytoplasmic membrane of the host with the
same efficiency as the wild type hSARS. In other embodi-
ments, the ability of the attenuated virus to cause viral pro-
teins to be inserted into the cytoplasmic membrane into the
host cell is reduced compared to the wild type virus. In certain
embodiments, the ability of the attenuated hSARS virus to
replicate in the host 1s reduced compared to the wild type
virus. Any technique known to the skilled artisan can be used
to determine whether a virus is capable of infecting a mam-
malian cell, of replicating within the host, and of causing viral
proteins to be inserted into the cytoplasmic membrane of the
host.

[0069] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host. In contrast to the wild
type hSARS, however, the attenuated hSARS cannot be rep-
licated in the host. In a specific embodiment, the attenuated
hSARS virus can infect a host and can cause the host to insert
viral proteins in its cytoplasmic membranes, but the attenu-
ated virus is incapable of being replicated in the host. Any
method known to the skilled artisan can be used to test
whether the attenuated hSARS has infected the host and has
caused the host to insert viral proteins in its cytoplasmic
membranes.

[0070] Incertain embodiments, the ability of the attenuated
virus to infect a host is reduced compared to the ability of the
wild type virus to infect the same host. Any technique known
to the skilled artisan can be used to determine whether a virus
is capable of infecting a host.

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

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

[0073] In certain embodiments, attenuation of the virus is
achieved by replacing a gene of the wild type virus with a
gene of a virus of a different species, of a different subgroup,
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or of a different variant. In another aspect, attenuation of the
virus is achieved by replacing one or more specific domains
of a protein of the wild type virus with domains derived from
the corresponding protein of a virus of a different species. In
certain other embodiments, attenuation of the virus is
achieved by deleting one or more specific domains of a pro-
tein of the wild type virus.

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

[0075] Various assays can be used to test the safety of a
vaccine. For example, sucrose gradients and neutralization
assays can be used to test the safety. A sucrose gradient assay
can be used to determine whether a heterologous protein is
inserted in a virion. If the heterologous protein is inserted in
the virion, the virion should be tested for its ability to cause
symptoms in an appropriate animal model since the virus may
have acquired new, possibly pathological, properties.

5.4 Adjuvants and Carrier Molecules

[0076] hSARS-associated antigens are administered with
one or more adjuvants. In one embodiment, the hSARS-
associated antigen is administered together with a mineral
salt adjuvants or mineral salt gel adjuvant. Such mineral salt
and mineral salt gel adjuvants include, but are not limited to,
aluminum hydroxide (ALHYDROGEL, REHYDRAGEL),
aluminum phosphate gel, aluminum hydroxyphosphate
(ADJU-PHOS), and calcium phosphate.

[0077] Inanother embodiment, hSARS-associated antigen
1s administered with an immunostimulatory adjuvant. Such
class of adjuvants, include, but are not limited to, cytokines
(e.g., interleukin-2, interleukin-7, interleukin-12, granulo-
cyte-macrophage colony stimulating factor (GM-CSF), inter-
fereon-y interleukin-1§ (IL-1f), and IL-1p peptide or Sclavo
Peptide), cytokine-containing liposomes, triterpenoid glyco-
sides 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-I-alanyl-
D-isoglutamine, N-acetylmuramyl-I-alanyl-D-isoglutami-
nyl-L-alanine-2-(1'-2'-dipalmitoyl-sn-glycero-3-hydroxy
phosphoryloxy)-ethylamine, muramy! tripeptide phosphati-
dylethanolamine (MTP-PE), unmethylated CpG dinucle-
otides and oligonucleotides, such as bacterial DNA and frag-
ments thereof, LPS, monophosphoryl Lipid A (3D-MLA sold
under the trademark MPL), and polyphosphazenes.

[0078] In another embodiment, the adjuvant used is a par-
ticular adjuvant, including, but not limited to, emulsions, e.g.,
Freund’s Complete Adjuvant, Freund’s Incomplete Adjuvant,
squalene or squalane oil-in-water adjuvant formulations,
such as SAF and MF59, e.g., prepared with block-copoly-
mers, such as [-121 (polyoxypropylene/polyoxyetheylene)
sold under the trademark PLURONIC L-121, Liposomes,
Virosomes, cochleates, and immune stimulating complex,
which is sold under the trademark ISCOM.
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[0079] In another embodment, a microparticular adjuvant
is used. Microparticulare adjuvants include, but are not lim-
ited to biodegradable and biocompatible polyesters, homo-
and copolymers of lactic acid (PLA) and glycolic acid (PGA),
poly(lactide-co-glycolides) (PLGA) microparticles, poly-
mers that self-associate into particulates (poloxamer par-
ticles), soluble polymers (polyphosphazenes), and virus-like
particles (VLPs) such as recombinant protein particulates,
e.g., hepatitis B surface antigen (HbsAg).

[0080] Yet another class of adjuvants that may be used
include mucosal adjuvants, including but not limited to heat-
labile enterotoxin from Escherichia coli (LT), cholera holo-
toxin (CT) and cholera Toxin B Subunit (CTB) from FVibrio
cholerae, mutant toxins (e.g., LTK63 and LTR72), micropar-
ticles, and polymerized liposomes.

[0081] In other embodiments, any of the above classes of
adjuvants may be used in combination with each other or with
other adjuvants. For example, non-limiting examples of com-
bination adjuvant preparations that can be used to administer
the hSARS-associated antigens of the invention include lipo-
somes containing immunostimulatory protein, cytokines, or
T-cell and/or B-cell peptides, or microbes with or without
entrapped 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).

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

[0083] The polypeptides may be formulated into the vac-
cine as neutral or salt forms. Pharmaceutically acceptable
salts include the acid additional salts (formed with free amino
groups of the peptide) and which are formed with inorganic
acids, such as, for example, hydrochloric or phosphoric acids,
or organic acids such as acetic, oxalic, tartaric, maleic, and the
like. Salts formed with free carboxyl groups may also be
derived from inorganic bases, such as, for example, sodium
potassium, ammonium, calcium, or ferric hydroxides, and
such organic bases as isopropylamine, trimethylamine,
2-ethylamino ethanol, histidine, procaine and the like.
[0084] The vaccines of the invention may be multivalent or
univalent. Multivalent vaccines are made from recombinant
viruses that direct the expression of more than one antigen.
[0085] Many methods may be used to introduce the vaccine
formulations of the invention;

[0086] theseinclude but are not limited to oral, intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal routes, and via scarification (scratching through the
top layers of skin, e.g., using a bifurcated needle).

[0087] The patient to which the vaccine is administered is
preferably a mammal, most preferably a human, but can also
be a non-human animal including but not limited to cows,
horses, sheep, pigs, fowl (e.g., chickens), goats, cats, dogs,
hamsters, mice and rats.

5.5 Preparation of Antibodies

[0088] Antibodies which specifically recognize a polypep-
tide of the invention, such as, but not limited to, polypeptides
comprising the sequence of SEQ ID NO:2, 12, and 14, and
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polypeptides as shown in FIGS. 11 (SEQ ID NOS:17-239,
241-736 and 738-1107) and 12 (SEQ ID NOS:1109-1589,
1591-1964 and 1966-2470), or hSARS epitope or antigen-
binding fragments thereof can be used for detecting, screen-
ing, and isolating the polypeptide of the invention or frag-
ments thereof, or similar sequences that might encode similar
enzymes from the other organisms. For example, in one spe-
cific embodiment, an antibody which immunospecifically
binds hSARS epitope, or a fragment thereof, can be used for
various in vitro detection assays, including enzyme-linked
immunosorbent assays (ELISA), radioimmunoassays, West-
ern blot, etc., for the detection of a polypeptide of the inven-
tion or, preferably, hSARS, in samples, for example, a bio-
logical material, including cells, cell culture media (e.g.,
bacterial cell culture media, mammalian cell culture media,
insect cell culture media, yeast cell culture media, etc.),
blood, plasma, serum, tissues, sputuni, naseopharyngeal aspi-
rates, etc.

[0089] Antibodies specific for a polypeptide of the inven-
tion or any epitope of hSARS may be generated by any
suitable method known in the art. Polyclonal antibodies to an
antigen-of-interest, for example, the hSARS virus from
deposit no. CCTCC-V200303, or comprises a nucleotide
sequence of SEQ ID NO:15, can be produced by various
procedures well known in the art. For example, an antigen can
be administered to various host animals including, but not
limited to, rabbits, mice, rats, etc., to induce the production of
antisera containing polyclonal antibodies specific for the anti-
gen. Various adjuvants may be used to increase the immuno-
logical response, depending on the host species, and include
but are not limited to, Freund’s (complete and incomplete)
adjuvant, mineral gels such as aluminum hydroxide, surface
active substances such as lysolecithin, pluronic polyols,
polyanions, peptides, oil emulsions, keyhole limpet
hemocyanins, dinitrophenol, and potentially useful adjuvants
for humans such as BCG (Bacille Calmette-Guerin) and
Corynebacterium parvum. Such adjuvants are also well
known in the art.

[0090] Monoclonal antibodies can be prepared using a
wide variety of techniques known in the art including the use
of hybridoma, recombinant, and phage display technologies,
or a combination thereof. For example, monoclonal antibod-
ies can be produced using hybridoma techniques including
those known in the art and taught, for example, in Harlow et
al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in:
Monoclonal Antibodies and T-Cell Hybridomas, pp. 563-681
(Elsevier, N.Y., 1981) (both of which are incorporated by
reference in their entireties). The term “monoclonal anti-
body” as used herein is not limited to antibodies produced
through hybridoma technology. The term “monoclonal anti-
body” refers to an antibody that is derived from a single clone,
including any eukaryotic, prokaryotic, or phage clone, and
not the method by which it is produced.

[0091] Methods for producing and screening for specific
antibodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
immunized with an antigen of interest or a cell expressing
such an antigen. Once an immune response is detected, e.g.,
antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes iso-
lated. The splenocytes are then fused by well known tech-
niques to any suitable myeloma cells. Hybridomas are
selected and cloned by limiting dilution. The hybridoma
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clones are then assayed by methods known in the art for cells
that secrete antibodies capable of binding the antigen. Ascites
fluid, which generally contains high levels of antibodies, can
be generated by inoculating mice intraperitoneally with posi-
tive hybridoma clones.

[0092] Antibody fragments which recognize specific
epitopes may be generated by known techniques. For
example, Fab and F(ab'), fragments may be produced by
proteolytic cleavage of immunoglobulin molecules, using
enzymes such as papain (to produce Fab fragments) or pepsin
(to produce F(ab'), fragments). F(ab'), fragments contain the
complete light chain, and the variable region, the CH1 region
and the hinge region of the heavy chain.

[0093] The antibodies of the invention or fragments thereof
can be also produced by any method known in the art for the
synthesis of antibodies, in particular, by chemical synthesis or
preferably, by recombinant expression techniques.

[0094] The nucleotide sequence encoding an antibody may
be obtained from any information available to those skilled in
the art (i.e., from Genbank, the literature, or by routine clon-
ing and sequence analysis). If a clone containing a nucleic
acid encoding a particular antibody or an epitope-binding
fragment thereof is not available, but the sequence of the
antibody molecule or epitope-binding fragment thereof is
known, a nucleic acid encoding the immunoglobulin may be
chemically synthesized or obtained from a suitable source
(e.g., an antibody cDNA library, or a cDNA library generated
from, or nucleic acid, preferably poly A+ RNA, isolated from
any tissue or cells expressing the antibody, such as hybridoma
cells selected to express an antibody) by PCR amplification
using synthetic primers hybridizable to the 3' and 5' ends of
the sequence or by cloning using an oligonucleotide probe
specific for the particular gene sequence to identify, e.g., a
cDNA clone from a cDNA library that encodes the antibody.
Amplified nucleic acids generated by PCR may then be
cloned into replicable cloning vectors using any method well
known in the art.

[0095] Once the nucleotide sequence of the antibody is
determined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant
DNA techniques, site directed mutagenesis, PCR, etc. (see,
for example, the techniques described in Sambrook et al.,
supra; and Ausubel et al., eds., 1998, Current Protocols in
Molecular Biology, John Wiley & Sons, NY, which are both
incorporated by reference herein in their entireties), to gen-
erate antibodies having a different amino acid sequence by,
for example, introducing amino acid substitutions, deletions,
and/or insertions into the epitope-binding domain regions of
the antibodies or any portion of antibodies which may
enhance or reduce biological activities of the antibodies.

[0096] Recombinant expression of an antibody requires
construction of an expression vector containing a nucleotide
sequence that encodes the antibody. Once a nucleotide
sequence encoding an antibody molecule or a heavy or light
chain of an antibody, or portion thereof has been obtained, the
vector for the production of the antibody molecule may be
produced by recombinant DNA technology using techniques
well known in the art as discussed in the previous sections.
Methods which are well known to those skilled in the art can
be used to construct expression vectors containing antibody
coding sequences and appropriate transcriptional and trans-
lational control signals. These methods include, for example,
in vitro recombinant DNA techniques, synthetic techniques,
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and in vivo genetic recombination. The nucleotide sequence
encoding the heavy-chain variable region, light-chain vari-
able region, both the heavy-chain and light-chain variable
regions, an epitope-binding fragment of the heavy- and/or
light-chain variable region, or one or more complementarity
determining regions (CDRs) of an antibody may be cloned
into such a vector for expression. Thus-prepared expression
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.

[0097] The host cell may be co-transfected with two
expression vectors of the invention, the first vector encoding
a heavy chain derived polypeptide and the second vector
encoding a light chain derived polypeptide. The two vectors
may contain identical selectable markers which enable equal
expression of heavy and light chain polypeptides or different
selectable markers to ensure maintenance of both plasmids.
Alternatively, a single vector may be used which encodes, and
is capable of expressing, both heavy and light chain polypep-
tides. In such situations, the light chain should be placed
before the heavy chain to avoid an excess of toxic free heavy
chain (Proudfoot, Nature, 322:52, 1986; and Kohler, Proc.
Natl. Acad. Sci. USA, 77:2 197, 1980). The coding sequences
for the heavy and light chains may comprise cDNA or
genomic DNA.

[0098] Inanother embodiment, antibodies can also be gen-
erated using various phage display methods known in the art.
In phage display methods, functional antibody domains are
displayed on the surface of phage particles which carry the
polynucleotide sequences encoding them. In a particular
embodiment, such phage can be utilized to display antigen
binding domains, such as Fab and Fv or disulfide-bond sta-
bilized Fv, expressed from a repertoire or combinatorial anti-
body library (e.g., human or murine). Phage expressing an
antigen binding domain that binds the antigen of interest can
be selected or identified with antigen, e.g., using labeled
antigen or antigen bound or captured to a solid surface or
bead. Phage used in these methods are typically filamentous
phage, including fd and M13. The antigen binding domains
are expressed as a recombinantly fused protein to either the
phage gene III or gene VIII protein. Examples of phage dis-
play methods that can be used to make the immunoglobulins,
or fragments thereof, of the present invention include those
disclosed in Brinkman et al., J. Immunol. Methods, 182:41-
50, 1995; Ames et al., J. Immunol. Methods, 184:177-186,
1995; Kettleborough et al., Eur. J. Immunol., 24:952-958,
1994; Persic et al,, Gene, 187:9-18, 1997; Burton et al.,
Advances in Immunology, 57:191-280, 1994; PCT applica-
tion No. PCT/GB91/01134; PCT publications WO 90/02809;
WO 91/10737; WO 92/01047, WO 92/18619; WO 93/11236;
WO 95/15982; WO 95/20401; and U.S. Pat. Nos. 5,698,426;
5,223,409; 5,403,484; 5,580,717; 5,427,908, 5,750,753;
5,821,047, 5,571,698; 5,427,908; 5,516,637, 5,780,225,
5,658,727, 5,733,743 and 5,969,108; each of which is incor-
porated herein by reference in its entirety.

[0099] 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
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produce Fab, Fab' and F(ab')2 fragments can also be
employed using methods known in the art such as those
disclosed in PCT publication WO 92/22324; Mullinax et al.,
RioTechniques, 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 pro-
duce 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.

[0100] Once an antibody molecule of the invention has
been produced by any methods described above, it may then
be purified by any method known in the art for purification of
an immunoglobulin molecule, for example, by chromatogra-
phy (e.g., ion exchange, affinity, particularly by affinity for
the specific antigen after Protein A or Protein G purification,
and sizing column chromatography), centrifugation, differ-
ential solubility, or by any other standard techniques for the
purification of proteins. Further, the antibodies of the present
invention or fragments thereof may be fused to heterologous
polypeptide sequences described herein or otherwise known
in the art to facilitate purification.

[0101] For some uses, including in vivo use of antibodies in
humans and in vitro detection assays, it may be preferable to
use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the
antibody are derived from different animal species, such as
antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, Science,
229:1202, 1985; Oi et al., BioTechniques, 4:214 1986; Gillies
et al., J. Immunol. Methods, 125:191-202, 1989; U.S. Pat.
Nos. 5,807,715; 4,816,567, and 4,816,397, which are incor-
porated herein by reference in their entireties. Humanized
antibodies are antibody molecules from non-human species
that bind the desired antigen having one or more complemen-
tarity determining regions (CDRs) from the non-human spe-
cies and framework regions from a human immunoglobulin
molecule. Often, framework residues in the human frame-
work regions will be substituted with the corresponding resi-
due from the CDR donor antibody to alter, preferably
improve, antigen binding. These framework substitutions are
identified by methods well known in the art, e.g., by modeling
of the interactions of the CDR and framework residues to
identify framework residues important for antigen binding
and sequence comparison to identify unusuval framework resi-
dues at particular positions. See, e.g., Queen et al., U.S. Pat.
No. 5,585,089; Riechmann et al., Nature, 332:323, 1988,
which are incorporated herein by reference in their entireties.
Antibodies can be humanized using a variety of techniques
known in the art including, for example, CDR-grafting (EP
239,400; PCT publication WO 91/09967; U.S. Pat. Nos.
5,225,539; 5,530,101 and 5,585,089), veneering or resurfac-
ing (EP 592,106; EP 519,596; Padlan, Molecular Immunol-
ogy, 28(4/5):489-498, 1991; Studnicka et al., Protein Engi-
neering, 7(6):805-814, 1994; Roguska et al., Proc Natl. Acad.
Sci. USA, 91:969-973, 1994), and chain shuffling (U.S. Pat.
No. 5,565,332), all of which are hereby incorporated by ref-
erence in their entireties.

[0102] Completely human antibodies are particularly desir-
able for therapeutic treatment of human patients. Human
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antibodies can be made by a variety of methods known in the
art including phage display methods described above using
antibody libraries derived from human immunoglobulin
sequences. See U.S. Pat. Nos. 4,444,887 and 4,716,111; and
PCT publications WO 98/46645; WO 98/50433; WO
98/24893; WO 98/16654; WO 96/34096; WO 96/33735; and
WO 91/10741, each of which is incorporated herein by ref-
erence in its entirety.

[0103] Human antibodies can also be produced using trans-
genic mice which are incapable of expressing functional
endogenous immunoglobulins, but which can express human
immunoglobulin genes. For an overview of this technology
for producing human antibodies, see Lonberg and Huszar, Int.
Rev. Immunol., 13:65-93, 1995. For a detailed discussion of
this technology for producing human antibodies and human
monoclonal antibodies and protocols for producing such anti-
bodies, see, e.g., PCT publications WO 98/24893; WO
92/01047; WO 96/34096; WO 96/33735; European Patent
No. 0 598 877; U.S. Pat. Nos. 5,413,923; 5,625,126; 5,633,
425; 5,569,825, 5,661,016; 5,545,806, 5,814,318; 5,885,793,
5,916,771, and 5,939,598, which are incorporated by refer-
ence herein in their entireties. In addition, companies such as
Abgenix, Inc. (Fremont, Calif.), Medarex (N.J.) and Genp-
harm (San Jose, Calif.) can be engaged to provide human
antibodies directed against a selected antigen using technol-
ogy similar to that described above.

[0104] Completely human antibodies which recognize a
selected epitope can be generated using a technique referred
to as “guided selection.” In this approach a selected non-
human monoclonal antibody, e.g., a mouse antibody, is used
to guide the selection of a completely human antibody rec-
ognizing the same epitope. (Jespers et al., Bio/technology,
12:899-903, 1988).

[0105] Antibodies fused or conjugated to heterologous
polypeptides may be used in in vitro immunoassays and in
purification methods (e.g., affinity chromatography) well
known in the art. See e.g., PCT publication Number WO
93/21232; EP 439,095, Naramura et al., Immunol. Lett.,
39:91-99,1994; U.S. Pat. No. 5,474,981, Gillies et al., PNAS,
80:1428-1432, 1992; and Fell et al., J. Immunol., 146:2446-
2452, 1991, which are incorporated herein by reference in
their entireties.

[0106] Antibodies may also be attached to solid supports,
which are particularly useful for immunoassays or purifica-
tion of the polypeptides of the invention or fragments, deriva-
tives, analogs, or variants thereof, or similar molecules hav-
ing the similar enzymatic activities as the polypeptide of the
invention. Such solid supports include, but are not limited to,
glass, cellulose, polyacrylamide, nylon, polystyrene, polyvi-
nyl chloride or polypropylene.

5.6 Pharmaceutical Compositions and Kits

[0107] The present invention encompasses pharmaceutical
compositions comprising anti-viral agents of the present
invention. In a specific embodiment, the anti-viral agent is an
antibody which immunospecifically binds and neutralize the
hSARS virus or variants thereof, or any proteins derived
therefrom (see Section 5.5). In another specific embodiment,
the anti-viral agent is a polypeptide or nucleic acid molecule
of the invention (see, for example, Sections 5.1 and 5.2). The
pharmaceutical compositions have utility as an anti-viral pro-
phylactic agent and may be administered to a subject where
the subject has been exposed or is expected to be exposed to
a virus.
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[0108] Various delivery systems are known and can be used
to administer the pharmaceutical composition of the inven-
tion, e.g., encapsulation in liposomes, microparticles, micro-
capsules, recombinant cells capable of expressing the mutant
viruses, receptor mediated endocytosis (see, e.g., Wu and Wu,
1987, 1. Biol. Chem. 262:4429 4432). Methods of introduc-
tion include but are not limited to intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, intranasal, epidu-
ral, and oral routes. The compounds may be administered by
any convenient route, for example by infusion or bolus injec-
tion, by absorption through epithelial or mucocutaneous lin-
ings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and
may be administered together with other biologically active
agents. Administration can be systemic or local. In a preferred
embodiment, it may be desirable to introduce the pharmaceu-
tical compositions of the invention into the lungs by any
suitable route. Pulmonary administration can also be
employed, e.g., by use of an inhaler or nebulizer, and formu-
lation with an aerosolizing agent.

[0109] In a specific embodiment, it may be desirable to
administer the pharmaceutical compositions of the invention
locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion
during surgery, topical application, e.g., in conjunction with a
wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, by means of nasal spray,
or by means of an implant, said implant being of a porous, non
porous, or gelatinous material, including membranes, such as
sialastic membranes, or fibers. In one embodiment, adminis-
tration can be by direct injection at the site (or former site)
infected tissues.

[0110] Inanother embodiment, the pharmaceutical compo-
sition can be delivered in a vesicle, in particular a liposome
(see Langer, 1990, Science 249:1527-1533; Treat et al., in
Liposomes in the Therapy of Infectious Disease and Cancer,
Lopez Berestein and Fidler (eds.), Liss, New York, pp. 353-
365 (1989); Lopez-Berestein, ibid. , pp. 317-327; see gener-
ally ibid.).

[0111] In yet another embodiment, the pharmaceutical
composition can be delivered in a controlled release system.
In one embodiment, a pump may be used (see Langer, supra;
Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buch-
wald et al.,1980, Surgery 88:507; and Saudek et al., 1989, N.
Engl. J. Med. 321:574). In another embodiment, polymeric
materials can be used (see Medical Applications of Con-
trolled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Fla. (1974); Controlled Drug Bioavailability, Drug
Product Design and Performance, Smolen and Ball (eds.),
Wiley, New York (1984); Ranger and Peppas, J. Macromol.
Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et al.,
1985, Science 228:190; During et al., 1989, Ann. Neurol.
25:351; Howard et al., 1989, J. Neurosurg. 71:105). In yet
another embodiment, a controlled release system can be
placed in proximity of the composition’s target, i.e., the lung,
thus requiring only a fraction of the systemic dose (see, e.g.,
Goodson, in Medical Applications of Controlled Release,
supra, vol. 2, pp. 115-138 (1984)).

[0112] Other controlled release systems are discussed in
the review by Langer (Science 249:1527-1533 (1990)).
[0113] The pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of an
live attenuated, inactivated or killed hNSARS virus, or recom-
binant or chimeric hSARS virus, and a pharmaceutically
acceptable carrier. In a specific embodiment, the term “phar-
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maceutically acceptable” means approved by a regulatory
agency of the Federal or a state government or listed in the
U.S. Pharmacopeia or other generally recognized pharma-
copeia for use in animals, and more particularly in humans.
The term “carrier” refers to a diluent, adjuvant, excipient, or
vehicle with which the pharmaceutical composition is admin-
istered. Such pharmaceutical carriers can be sterile liquids,
such as water and oils, including those of petroleum, animal,
vegetable or synthetic origin, such as peanut oil, soybean oil,
mineral oil, sesame oil and the like. Water is a preferred
carrier when the pharmaceutical composition is administered
intravenously. Saline solutions and aqueous dextrose and
glycerol solutions can also be employed as liquid carriers,
particularly for injectable solutions. Suitable pharmaceutical
excipients include starch, glucose, lactose, sucrose, gelatin,
malt, rice, flour, chalk, silica gel, sodium stearate, glycerol
monostearate, talc, sodium chloride, dried skim milk, glyc-
erol, propylene, glycol, water, ethanol and the like. The com-
position, if desired, can also contain minor amounts of wet-
ting or emulsifying agents, or pH buffering agents. These
compositions can take the form of solutions, suspensions,
emulsion, tablets, pills, capsules, powders, sustained release
formulations and the like. The composition can be formulated
as a suppository, with traditional binders and carriers such as
triglycerides. Oral formulation can include standard carriers
such as pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, cellulose, magne-
sium carbonate, etc. Examples of suitable pharmaceutical
carriers are described in “Remington’s Pharmaceutical Sci-
ences” by E. W. Martin. The formulation should suit the mode
of administration.

[0114] In a preferred embodiment, the composition is for-
mulated in accordance with routine procedures as a pharma-
ceutical composition adapted for intravenous administration
to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer.
Where necessary, the composition may also include a solu-
bilizing agent and a local anesthetic such as lignocaine to ease
pain at the site of the injection. Generally, the ingredients are
supplied either separately or mixed together in unit dosage
form, for example, as a dry lyophilized powder or water free
concentrate in a hermetically sealed container such as an
ampoule or sachette indicating the quantity of active agent.
Where the composition is to be administered by infusion, it
can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition
is administered by injection, an ampoule of sterile water for
injection or saline can be provided so that the ingredients may
be mixed prior to administration.

[0115] The pharmaceutical compositions of the invention
can be formulated as neutral or salt forms. Pharmaceutically
acceptable salts include those formed with free amino groups
such as those derived from hydrochloric, phosphoric, acetic,
oxalic, tartaric acids, etc., and those formed with free car-
boxyl groups such as those derived from sodium, potassium,
ammonium, calcium, ferric hydroxides, isopropylamine, tri-
ethylamine, 2 ethylamino ethanol, histidine, procaine, etc.

[0116] 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
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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.

[0117] Suppositories generally contain active ingredient in
the range of 0.5% to 10% by weight; oral formulations pref-
erably contain 10% to 95% active ingredient.

[0118] The invention also provides a pharmaceutical pack
or kit comprising one or more containers filled with one or
more of the ingredients of the pharmaceutical compositions
of the invention. Optionally associated with such container(s)
can be a notice in the form prescribed by a governmental
agency regulating the manufacture, use or sale of pharmaceu-
ticals or biological products, which notice reflects approval
by the agency of manufacture, use or sale for human admin-
istration. In a preferred embodiment, the kit contains an anti-
viral agent of the invention, e.g., an antibody specific for the
polypeptides encoded by a nucleotide sequence of SEQ ID
NO:1, 11, 13, or 15, or as shown in FIGS. 11 (SEQ ID
NOS:17-239, 241-736 and 738-1107) and 12 (SEQ ID NOS:
1109-1589, 1591-1964 and 1966-2470), or any hSARS
epitope, or a polypeptide or protein of the present invention,
or a nucleic acid molecule of the invention, alone or in com-
bination with adjuvants, antivirals, antibiotics, analgesic,
bronchodialaters, or other pharmaceutically acceptable
excipients.

[0119] The present invention further encompasses kits
comprising a container containing a pharmaceutical compo-
sition of the present invention and instructions to for use.

5.7 Detection Assays

[0120] The present invention provides a method for detect-
ing an antibody, which immunospecifically binds to the
hSARS virus, in a biological sample, for example blood,
serum, plasma, saliva, urine, etc., from a patient suffering
from SARS. In a specific embodiment, the method compris-
ing contacting the sample with the hSARS virus, for example,
of deposit no. CCTCC-V200303, or having a genomic
nucleic acid sequence of SEQ ID NO:15, directly immobi-
lized on a substrate and detecting the virus-bound antibody
directly or indirectly by a labeled heterologous anti-isotype
antibody. In another specific embodiment, the sample is con-
tacted with a host cell which is infected by the hSARS virus,
for example, of deposit no. CCTCC-V200303, or having a
genomic nucleic acid sequence of SEQ ID NO:15, and the
bound antibody can be detected by immunofluorescent assay
as described in Section 6.5, infta.

[0121] An exemplary method for detecting the presence or
absence of a polypeptide or nucleic acid of the invention in a
biological sample involves obtaining a biological sample
from various sources and contacting the sample with a com-
pound or an agent capable of detecting an epitope or nucleic
acid (e.g., mRNA, genomic DNA) of the hSARS virus such
that the presence of the hSARS virus is detected in the
sample. A preferred agent for detecting hSARS mRNA or
genomic RNA of the invention is a labeled nucleic acid probe
capable of hybridizing to mRNA or genomic RNA encoding
apolypeptide of the invention. The nucleic acid probe can be,
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for example, a nucleic acid molecule comprising or consist-
ing ofthe nucleotide sequence of SEQ IDNO:1, 11,13, or 15,
or a portion thereof, such as an oligonucleotide of at least 15,
20, 25,30, 50, 100, 250, 500, 750, 1,000 or more contiguous
nucleotides in length and sufficient to specifically hybridize
under stringent conditions to a hSARS mRNA or genomic
RNA.

[0122] Inanother preferred specific embodiment, the pres-
ence of hSARS virus is detected in the sample by an reverse
transcription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the genome of hSARS virus, for example, that of
deposit accession no. CCTCC-V200303, or having a
genomic nucleic acid sequence of SEQ ID NO:15, or based
on a nucleotide sequence of SEQIDNO:1,11,13,0r 15.Ina
non-limiting specific embodiment, preferred primers to be
used in a RT-PCR method are: 5'-TACACACCTCAGC-
GTTG-3' (SEQ ID NO:3) and 5'-CACGAACGTGACG-
AAT-3' (SEQIDNO:4), in the presence of 2.5 mM MgCl, and
the thermal cycles are, for example, but not limited to, 94° C.
for 8 min followed by 40 cycles of 94° C. for 1 min, 50° C. for
1 min, 72° C. for 1 min (also see Section 6.7, infra). In more
preferred specific embodiment, the present invention pro-
vides a real-time quantitative PCR assay to detect the pres-
ence 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 determination of the viral
load in the sample based on an amplification plot (see Section
6.7, infra).

[0123] A preferred agent for detecting hSARS is an anti-
body that specifically binds a polypeptide of the invention or
any hSARS epitope, preferably an antibody with a detectable
label. Antibodies can be polyclonal, or more preferably,
monoclonal. An intact antibody, or a fragment thereof (e.g.,
Fab or F(ab")2) can be used.

[0124] The term “labeled”, with regard to the probe or
antibody, is intended to encompass direct labeling of the
probe or antibody by coupling (i.e., physically linking) a
detectable substance to the probe or antibody, as well as
indirect labeling of the probe or antibody by reactivity with
another reagent that is directly labeled. Examples of indirect
labeling include detection of a primary antibody using a fluo-
rescently labeled secondary antibody and end-labeling of a
DNA probe with biotin such that it can be detected with
fluorescently labeled streptavidin. The detection method of
the invention can be used to detect mRNA, protein (or any
epitope), or genomic RNA in a sample in vitro as well as in
vivo. For example, in vitro techniques for detection of mRNA
include northern hybridizations, in situ hybridizations, RT-
PCR, and RNase protection. In vitro techniques for detection
of an epitope of hSARS include enzyme linked immunosor-
bent assays (ELISAs), Western blots, immunoprecipitations
and immunofluorescence. In vitro techniques for detection of
genomic RNA include nothern hybridizations, RT-PCT, and
RNase protection. Furthermore, in vivo techniques for detec-
tion of hSARS include introducing into a subject organism a
labeled antibody directed against the polypeptide. For
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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.

[0125] 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 inven-
tion or mRNA or genomic RNA encoding a polypeptide of the
invention, such that the presence oThSARS or the polypeptide
or mRNA or genomic RNA encoding the polypeptide is
detected in the sample, and comparing the absence of hRSARS
or the polypeptide or mRNA or genomic RNA encoding the
polypeptide in the control sample with the presence of
hSARS, or the polypeptide or mRNA or genomic DNA
encoding the polypeptide in the test sample.

[0126] 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.

[0127] For antibody-based kits, the kit can comprise, for
example: (1) a first antibody (e.g., attached to a solid support)
which binds to a polypeptide of the invention or hSARS
epitope; and, optionally, (2) a second, different antibody
which binds to either the polypeptide or the first antibody and
is conjugated to a detectable agent.

[0128] For oligonucleotide-based kits, the kit can com-
prise, for example: (1) an oligonucleotide, e.g., a detectably
labeled oligonucleotide, which hybridizes to a nucleic acid
sequence encoding a polypeptide of the invention or to a
sequence within the hSARS genome or (2) a pair of primers
useful for amplifying a nucleic acid molecule containing an
hSARS sequence. The kit can also comprise, e.g., a buffering
agent, a preservative, or a protein stabilizing agent. The kit
can also comprise components necessary for detecting the
detectable agent (e.g., an enzyme or a substrate). The kit can
also contain a control sample or a series of control samples
which can be assayed and compared to the test sample con-
tained. Each component of the kit is usually enclosed within
an individual container and all of the various containers are
within a single package along with instructions for use.

5.8 Screening Assays to Identify Anti-Viral Agents

[0129] The invention provides methods for the identifica-
tion of a compound that inhibits the ability of hRSARS virus to
infect a host or a host cell. In certain embodiments, the inven-
tion provides methods for the identification of a compound
that reduces the ability of hSARS virus to replicate in a host
orahost cell. Any technique well-known to the skilled artisan
can be used to screen for a compound that would abolish or
reduce the ability of hSARS virus to infect a host and/or to
replicate in a host or a host cell.

[0130] In certain embodiments, the invention provides
methods for the identification of a compound that inhibits the
ability of hSARS virus to replicate in a mammal or a mam-
malian cell. More specifically, the invention provides meth-
ods for the identification of a compound that inhibits the
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ability of hSARS virus to infect a mammal or a mammalian
cell. In certain embodiments, the invention provides methods
for the identification of a compound that inhibits the ability of
hSARS virus to replicate in a mammalian cell. In a specific
embodiment, the mammalian cell is a human cell.

[0131] 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 hRSARS
virus in the absence of a test compound. The cell can be
contacted with a test compound before, concurrently with, or
subsequent to the infection with the hSARS virus. In a spe-
cific embodiment, the cell is a mammalian cell. In an even
more specific embodiment, the cell is a human cell. In certain
embodiments, the cell is incubated with the test compound for
atleast 1 minute, at least 5 minutes at least 15 minutes, at least
30 minutes, at least 1 hour, at least 2 hours, at least 5 hours, at
least 12 hours, or at least 1 day. The titer of the virus can be
measured at any time during the assay. In certain embodi-
ments, a time course of viral growth in the culture is deter-
mined. If the viral growth is inhibited or reduced in the pres-
ence of the test compound, the test compound is identified as
being effective in inhibiting or reducing the growth or infec-
tion of the hSARS virus. In a specific embodiment, the com-
pound that inhibits or reduces the growth of the hRSARS virus
is tested for its ability to inhibit or reduce the growth rate of
other viruses to test its specificity for the hSARS virus.
[0132] In one embodiment, a test compound is adminis-
tered to amodel animal and the model animal is infected with
the hSARS virus. In certain embodiments, a control model
animal is infected with the hSARS virus without the admin-
istration of a test compound. The test compound can be
administered before, concurrently with, or subsequent to the
infection with the hSARS virus. In a specific embodiment, the
model animal is a mammal. In an even more specific embodi-
ment, the model animal can be, but is not limited to, a cotton
rat, a mouse, or a monkey. The titer of the virus in the model
animal can be measured at any time during the assay. In
certain embodiments, a time course of viral growth in the
culture is determined. If the viral growth is inhibited or
reduced in the presence of the test compound, the test com-
pound is identified as being effective in inhibiting or reducing
the growth or infection of the hSARS virus. In a specific
embodiment, the compound that inhibits or reduces the
growth of the hSARS in the model animal is tested for its
ability to inhibit or reduce the growth rate of other viruses to
test its specificity for the hRSARS virus.

6. EXAMPLES

[0133] The following examples illustrate the isolation and
identification of the novel hSARS virus. These examples
should not be construed as limiting.

Methods and Results

[0134] As a general reference, Wiedbrauk D L & Johnston
S L G. (Manual of Clinical Virology, Raven Press, New York,
1993) was used.

6.1 Clinical Subjects

[0135] The study includedall 50 patients who fitted a modi-
fied World Health Organization (WHO) definition of SARS
and were admitted to 2 acute regional hospitals in Hong Kong
Special Administrative Region (HKSAR) between Feb. 26 to
Mar. 26, 2003 (WHO. Severe acute respiratory syndrome
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(SARS) Weekly Epidemiol Rec. 2003; 78: 81-83). A lung
biopsy from an additional patient, who had typical SARS and
was admitted to a third hospital, was also included in the
study. Briefly, the case definition for SARS was: (i) fever of
38° C. or more; (ii) cough or shortness of breath; (iii) new
pulmonary infiltrates on chest radiograph; and (iv) either a
history of exposure to a patient with SARS or absence of
response to empirical antimicrobial coverage for typical and
atypical pneumonia (beta-lactams and macrolides, fluoroqui-
nolones or tetracyclines).

[0136] Nasopharyngeal aspirates and serum samples were
collected from all patients. Paired acute and convalescent sera
and feces were available from some patients. Lung biopsy
tissue from one patient was processed for a viral culture,
RT-PCR, routine histopathological examination, and electron
microscopy. Nasopharyngeal aspirates, feces and sera sub-
mitted for microbiological investigation of other diseases
were included in the study under blinding and served as
controls.

[0137] The medical records were reviewed retrospectively
by the attending physicians and clinical microbiologists.
Routine hematological, biochemical and microbiological
examinations, including bacterial culture of blood and spu-
tum, serological study and collection of nasopharyngeal aspi-
rates for virological tests, were carried out.

6.2 Cell Line

[0138] FRhK-4 (fetal rhesus monkey kidney) cells were
maintained in minimal essential medium (MEM) with 1%
fetal calf serum, 1% streptomycin and penicillin, 0.2% nys-
tatin and 0.05% garamycin.

6.3 Viral Infection

[0139] Two-hundred pl of clinical (nasopharyngeal aspi-
rates) samples, from two patients (see the Result section,
infra), in virus transport medium were used to infect FRhk-4
cells. The inoculated cells were incubated at 37° C. for 1 hour.
One ml of MEM containing 1 pg trypsin was then added to the
culture and the infected cells were incubated in a 37° C.
incubator supplied with 5% carbon dioxide. Cytopathic
effects were observed in the infected cells after 2 to 4 days of
incubation. The infected cells were passaged into new
FRhK-4 cells and cytopathic effects were observed within 1
day after the inoculation. The infected cells were tested by an
immunofluorescent assay for influenza A, influenza B, respi-
ratory syncytial virus, parainfluenza types 1, 2 and 3, aden-
ovirus and human metapneumovirus (hMPV) and negative
results were obtained for all cases. The infected cells were
also tested by RT-PCR for influenza A and human metapneu-
movirus with negative results.

6.4 Virus Morphology

[0140] Theinfected cells prepared as described above were
harvested, pelleted by centrifugation and the cell pellets were
processed for thin-section transmitted electron microscopic
visualization. Viral particles were identified in the cells
infected with both clinical specimens, but not in control cells
which were not infected with the virus. Virions isolated from
the infected cells were about 70-100 nanometers (FIG. 2).
Viral capsids were found predominantly within the vesicles
of the golgi and endoplasmic reticulum and were not free in
the cytoplasm. Virus particles were also found at the cell
membrane.
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[0141] One virus isolate was ultracentrifuged and the cell
pellet was negatively stained using phosphotugstic acid.
Virus particles characteristic of Coronaviridae were thus
visualized. Since the human Coronaviruses hitherto recog-
nized are not known to cause a similar disease, the present
inventors postulated that the virus isolates represent a novel
virus that infects humans.

6.5 Antibody Response to the Isolated Virus

[0142] To further confirm that this novel virus is respon-
sible for causing SARS in the infected patients, blood serum
samples from the patients who were suffering from SARS
were obtained and a neutralization test was performed. Typi-
cally diluted serum (x50, x200, x800 and x1600) was incu-
bated with acetone-fixed FRhK-4 cells infected with hSARS
at 37° C. for 45 minutes. The incubated cells were then
washed with phosphate-buffered saline and stained with anti-
human 1gG-FITC conjugated antibody. The cells were then
washed and examined under a fluorescent microscope. In
these experiments, positive signals were found in 8 patients
who had SARS (FIG. 3), indicating that these patients had an
1gG antibody response to this novel human respiratory virus
of Coronaviridae. By contrast, no signal was detected in 4
negative-control paired sera. The serum titers of anti-hSARS
antibodies of the tested patients are shown in Table 1.

TABLE 1
Date Lab No. Anti-SARS
Name
Patient A 25 Feb. 2003 S272% <50
6 Mar. 2003 S2728 1660
Patient B 26 Feb. 2003 82441 50
3 Mar. 2003 S2441 200
Patient C 4 Mar. 2003 83279 200
14 Mar. 2003 S3279 1600
Patient D 6 Mar. 2003 M41045 <50
11 Mar. 2003 MB943703 800
Patient E 4 Mar. 2003 M38953 <50
18 Mar. 2003 KWH03/3601 800
Control F 13 Feb. 2003 M27124 <50
1 Mar. 2003 MB942968 <50
Patient G 3 Mar, 2003 M38685 <50
7 Mar. 2003 KWH03/2900 Equivocal
Blinded samples:
la* Acute <50
1b Convalescent 1600
2a % Acute 50
2b Convalescent >1600
3a* Acute 50
3b Convalescent >1600
4o * Acute <50
4b Convalescent <50
Sa* Acute <50
Sb Convaelscent <50
6a * Acute <50
6b Convalescent <50

NB: * patients with SARS

[0143] These results indicated that this novel member of
Coronaviridae is a key pathogen in SARS.

6.6 Sequences of the hSARS Virus

[0144] Total RNA from infected or uninfected FrHK-4
cells was harvested two days post-infection. One-hundred ng
of purified RNA was reverse transcribed using Superscript®
1T reverse transcriptase (Invitrogen) in a 20 ul reaction mix-
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ture containing 10 pg of a degenerated primer (5'-GCCG-
GAGCTCTGCAGAATTCNNNNNNN-3" SEQ ID NO:5;
N=A, T, G or C) as recommended by the manufacturer.
Reverse transcribed products were then purified by a
QIAquick® PCR purification kit as instructed by the manu-
facturer and eluted in 30 pl of 10 mM Tris-HCL, pH 8.0 . Three
wl of purified cDNA products were add in a 25 pl reaction
mixture containing 2.5 ul of 10x PCR buffer, 4 ul of 25 mM
MgCl,, 0.5 pl of 10 mM dNTP, 0.25 pl of AmpliTaq Gold®
DNA polymerase (Applied Biosystems), 2.5 uCi of [¢->*P]
CTP (Amersham), 2 pl of 10 pM 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
mM, 72° C. for 2 min. This temperature profile was followed
by 35 cycles of 94° C. for 1 min, 60° C. for 1 min, 72° C. for
1 min. 6 pl of the PCR products were analyzed in a 5%
denaturing polyacrylamide gel electrophoresis. Gel was
exposed to X-ray film and the film was developed after an
over-night exposure. Unique PCR products which were only
identified in infected cell samples were isolated from the gel
and eluted in a 50 pl of 1x TE buffer. Eluted PCR products
were then re-amplified in 25 pl of reaction mixture containing
2.5 ul of 10x PCR buffer, 4 pl of 25 mM MgCl,, 0.5 pl ru 10
mM dNTP, 0.25 pl of AmpliTag Gold® DNA polymerase
(Applied Biosystems), 1 ul of 10 uM primer (5'-GCCG-
GAGCTCTGCAGAATTC-3"SEQ ID NO:6). Reaction mix-
tures were thermal cycled through the following profile: 94°
C. for 8 min followed by 35 cycles of 94° C. for 1 mM, 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 £. coli competent cells (Invit-
rogen). PCR inserts were sequenced by a BigDye cycle
sequencing kit as recommended by the manufacturer (Ap-
plied Biosystems) and sequencing products were analyzed by
an automatic sequencer (Applied Biosystems, model number
3770). The obtained sequence (SEQ ID NO:1) is shown in
FIG. 1. The deducted amino acid sequence (SEQ ID NO:2)
from the obtained DNA sequence showed 57% homology to
the polymerase protein of identified coronaviruses.

[0145] 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 hASARS
virus and are shown in FIGS. 8 (SEQ IDNOS:11 and 12)and
9 (SEQ ID NOS:13 and 14).

[0146] The entire genomic sequence of hSARS virus is
shown in FIG. 10 (SEQ ID NO:15). The deduced amino acid
sequences of SEQ ID NO:15 in all three frames are shown in
FIG. 11 (nucleotide sequences shown in SEQ ID NOS:16,
240 and 737; for amino acid sequences, see SEQ ID NO:17-
239, 241-736 and 738-1107). The deduced amino acid
sequences of the complement of SEQ ID NO:15 in all three
frames are shown in FIG. 12 (nucleotide sequences shown in
SEQ NOS:1108, 1590 and 1965; for amino acid sequences,
see SEQ ID NOS:1109-1589, 1591-1964 and 1966-2470).

6.7 Detection of hSARS Virus in Nasopharyngeal
Aspirates

[0147] 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
IS M. Evaluation of Directigen Fly A+B test for rapid diag-
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nosis of influenza A and B virus infections. J Clin Microbiol.
2002; 40: 1675-1680) and were cultured for conventional
respiratory pathogens on Mardin Darby Canine Kidney,
LLC-Mk2, RDE, Hep-2 and MRC-5 cells (Wiedbrauk D L,
Johnston S L G. Manual of clinical virology. Raven Press,
New York. 1993). Subsequently, fetal rhesus kidney (FRhk-4)
and A-549 cells were added to the panel of cell lines used.
Reverse transcription polymerase chain reaction (RT-PCR)
was performed directly on the clinical specimen for influenza
A (Fouchier R A, Bestebroer T M, Herfst S, Van Der Kemp L,
Rimmelzwan G F, Osterhaus A D. Detection of influenza A
virus from different species by PCR amplification of con-
served sequences in the matrix gene. J Clin Microbiol. 2000,
38: 4096-101) and human metapneumovirus (HMPV). The
primers used for HMPV were: for first round, 5-AARGT-
SAATGCATCAGC-3' (SEQ ID NO. 7) and §'-CAKATTYT-
GCTTATGCTTTC-3' (SEQ ID NO:8); and nested primers:
5-ACACCTGTTACAATACCAGC-3' (SEQ ID NO:9) and
5-GACTTGAGTCCCAGCTCCA-3' (SEQ ID NO:10). The
size of the nested PCR product was 201 bp. An ELISA for
mycoplasma was used to screen cell cultures (Roche Diag-
nostics GmbH, Roche, Indianapolis, USA).

RT-PCR Assay

[0148] Subsequent to culturing and genetic sequencing of
the hSARS virus from two patients (see Section 6.6, supra),
an RT-PCR was developed to detect the hSARS virus
sequence from NPA samples. Total RNA from clinical
samples was reverse transcribed using random hexamers and
c¢DNA was amplified using primers 5'-TACACACCTCAGC-
GTTG-3' (SEQIDNO:3) and 5'-CACGAACGTGACGAAT-
3'(SEQ ID NO:4), which are constructed based on the RNA-
dependent RNA polymerase-encoding sequence (SEQ ID
NO:1) of the hSARS virus in the presence of 2.5 mM MgCl,
(94° C. for 8 min followed by 40 cycles of 94° C. for 1 min,
50° C. for 1 min, 72° C. for 1 min).

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

[0150] 1. RNA Extraction

[0151] RNA from 140 ul of NPA samples is extracted by
QIAquick viral RNA extraction kit and is eluted 1n 50 pl of
elution buffer.

[0152] 2. Reverse Transcription

RNA 115l

0.1 M DTT 2l

5% buffer 4pl

10 mM dNTP Lul

Superscript I, 200 U/ul (Invitrogen) Lpl

Random hexamers, 0.3 ug/pl 0.5u

Reaction condition 42° C., 50 min

94° C.,3 min

4°C.

[0153] 3.PCR
[0154] cDNA generated by random primers is amplified in
a 50 ul reaction as follows:

cDNA 2ul
10 mM dNTP 05l
10x buffer Sul
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-continued
25 mM MgCl, Sl
25 uM Forward primer 0.5 ul
25 uM Reverse primer 0.5ul
AmpliTaq Gold ® polymerase, 5 U/ul (Applied Biosystems) 0.25ul
Water 36.25 ul

[0155] Thermal-cycle condition: 95° C., 10 min, followed
by 40 cycles 0f 95° C., 1 min; 50° C. 1 min; 72° C., 1 min.
[0156] 4. Primer Sequences

[0157] Primers were designed based on the RNA-depen-
dent RNA polymerase encoding sequence (SEQ ID NO:1) of
the hSARS virus.

Forward 5' TACACACCTCAGCGTTG 3!
primer:

(SEQ ID NO: 3)

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

primer:

[0158] Product size: 182 bps

[0159] Real-Time Quantitative PCR Assay

[0160] Total RNA from 140 ul of nasopharyngeal aspirate

(NPA) was extracted by QlAamp® virus RNA mini kit
(Qiagen) as instructed by the manufacturer. Ten pl of eluted
RNA samples were reverse transcribed by 200 U of Super-
script® Il reverse transcriptase (Invitrogen) in a 20 p reaction
mixture containing 0.15 pug of random hexamers, 10 mmol/L
DTT, and 0.5 mmol/L. ANTP, as instructed. Complementary
DNA was then amplified in a SYBR® Green I fluorescence
reaction (Roche) mixtures. Briefly, 20 ul reaction mixtures
containing 2 ul of cDNA, 3.5 mmol/L MgCl,, 0.25 umol/L of
forward primer (5'-TACACACCTCAGCGTTG-3" SEQ ID
NO:3) and 0.25 umol/L reverse primer (5'-CACGAACGT-
GACGAAT-3"; SEQ ID NO:4) were thermal-cycled by a
Light-Cycler (Roche) with the PCR program, [95° C., 10 min
followed by 50 cycles of 95° C., 10 min; 57° C., 5 sec; 72° C.
9 sec]. Plasmids containing the target sequence were used as
positive controls. Fluorescence signals from these reactions
were captured at the end of extension step in each cycle (see
FIG. 7A). To determine the specificity of the assay, PCR
products (184 base pairs) were subjected to a melting curve
analysis at the end of the assay (65° C. t0 95° C., 0.1° C. per
second; see FIG. 7B).

Clinical Results

[0161] Clinical findings:

[0162] All 50 patients with SARS were ethnic Chinese.
They represented 5 different epidemioclogically linked clus-
ters as well as additional sporadic cases fitting the case defi-
nition. They were hospitalized at a mean of 5 days after the
onset of symptoms. The median age was 42 years (range of 23
to 74) and the female to male ratio was 1.3. Fourteen (28%)
were health care workers and five (10%) had a history of visit
to a hospital experiencing a major outbreak of SARS. Thir-
teen (26%) patients had household contacts and 12 (24%)
others had social contacts with patients with SARS. Four
(8%) had a history of recent travel to mainland China.
[0163] Themajor complaints from most patients were fever
(90%) and shortness of breath. Cough and myalgia were
present in more than half the patients (Table 2). Upper respi-
ratory tract symptoms such as rhinorrhea (24%) and sore
throat (20%) were present in a minority of patients. Diarrhea
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(10%) and anorexia (10%) were also reported. At initial
examination, auscultatory findings, such as crepitations and
decreased air entry, were present in only 38% of patients. Dry
cough was reported by 62% of patients. All patients had
radiological evidence of consolidation, at the time of admis-
sion, involving 1 zone (in 36), 2 zones (13) and 3 zones (1).

TABLE 2

Clinical symptoms Number (percentage)

Fever 50 (100%)
Chill or rigors 37 (74%)
Cough 31 (62%)
Myalgia 27 (54%)
Malaise 25 (50%)
Running nose 12 (24%)
Sore throat 10 (20%)
Shortness of breath 10 (20%)
Anorexia 10 (20%)
Diarthea 5 (10%)
Headache 10 (20%))
Dizziness 6 (12%)

* Truncal maculopapular rash was noted in 1 patient.

[0164] Inspite of thehigh fever, most patients (98%)had no
evidence of a leukocytosis. Lymphopenia (68%), leucopenia
(26%), thrombocytopenia (40%) and anemia (18%) were
present in peripheral blood examination (Table 3). Parenchy-
mal liver enzyme, alanine aminotransferase (ALT) and
muscle enzyme, creatinine kinase (CPK) were elevated in
34% and 26% respectively.

TABLE 3

Mean Percentage
Laboratory parameter (range) of bnormal Normal range
Haemoglobin 12.9 (8.9-15.9) 11.5-16.5 g/dl
Anaemia 9 (18%)
‘White cell count 5.17(1.1-11.4) 4-11 x 10°L
Leucopenia 13 (26%)
Lymphocyte count 0.78 (0.3-1.5) 1.5-4.0 x 10°/L

Significant lymphope- 34 (68%)
nia (<1.0 x 10%/L)
Platelet count
Thrombocytopenia
Alanine aminotrans-
aminase (ALT)
Elevated ALT
Albumin

Low albumin
Globulin

Elevated globulin
Creatinine kinase
Elevated creatinine
kinase

174 (88-351) 150-400 x 10%/L
20 (40%)
63 (11-350) 6-53 U/L
17 (34%)
37 (26-50) 42-54 g/l
34 (68%)
33(21-42) 24-36 g/l
10 (20%)
244 (31-1379) 34-138 UL

13 (26%)

[0165] Routine microbiological investigations for known
viruses and bacteria by culture, antigen detection, and PCR
were negative in most cases. Blood culture was positive for
Escherichia coli in a T4-year-old male patient, who was
admitted to intensive care unit, and was attributed to hospital
acquired urinary tract infection. Klebsiella pneumoniae and
Hemophilus influenzae were isolated from the sputum speci-
mens of 2 other patients on admission.

[0166] Oral levofloxacin 500 mg q24 h was given in 9
patients and intravenous (1.2 g g8 h)/oral (375 mg tid) amox-
icillin-clavulanate and intravenous/oral clarithromycin 500
mg q12 h were given in another 40 patients. Four patients
were given oral oseltamivir 75 mg bid. In one patient, intra-
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venous ceftriaxone 2 gm 24 h, oral azithromycin 500 mg q24
h, and oral amantadine 100 mg bid were given for empirical
coverage of typical and atypical pneumonia.

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

[0168] Therisk factors associated with severe complicated
disease requiring intensive care and ventilatory support were
older age, lymphopenia, impaired ALT, and delayed initiation
of ribavirin and steroid (Table 4). All the complicated cases
were treated with ribavirin and steroid after admission to the
intensive care unit whereas all the uncomplicated cases were
started on ribavirin and steroid in the general ward. As
expected, 31 uncomplicated cases recovered or improved
whereas § complicated cases deteriorated with one death at
the time of writing. All 50 patients were monitored fora mean
of 12 days at the time of writing.

TABLE 4
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19

10-hour household contact with a Chinese visitor who came
from Guangzhou and later died from SARS. Two days after
this exposure, he presented with fever, malaise, myalgia, and
headache. Crepitations were present over the right lower zone
and there was a corresponding alveolar shadow on the chest
radiograph. Hematological investigation revealed lymphope-
nia of 0.7x109/L, with normal total white cell and platelet
counts. Both ALT (41 U/L) and CPK (405 U/L) were
impaired. Despite a combination of oral azithromycin, aman-
tadine, and intravenous ceftriaxone, there was increasing
bilateral pulmonary infiltrates and progressive oxygen
desaturation. Therefore, an open lung biopsy was performed
9 days after admission. Histopathological examination
showed a mild interstitial inflammation with scattered alveo-
lar pneumocytes showing cytomegaly, granular amphophilic
cytoplasm and enlarged nuclei with prominent nucleoli. No
cells showed inclusions typical of herpesvirus or adenovirus
infection. The patient required ventilation and intensive care
after the operative procedure. Empirical intravenous ribavirin
and hydrocortisone were given. He succumbed 20 days after

Complicated Uncomplicated
case case

(n=19) (n=31) P value
Mean (SD) age (range) 49.5 £12.7 39.0+10.7 P <0.01
Male/Female ratio 8/11 14/17 N.S.
Underlying illness 5t 14 P<0.05
Mode of contact
Travel to China 1 3 N.S.
Health care worker 5 9 N.S.
Hospital visit 1 4 N.S.
Household contact 8 5 P<0.05
Social contact 4 10 N.S.
Mean (SD) duration of symptoms to 5220 4725 N.S.
admission (days)
Mean (SD) admission temperature (° C.) 388 =09 38.7+0.8 N.S.
Mean (SD) initial total peripheral WBC 5.1=x24 52+1.8 N.S.
count (x10%/L)
Mean (SD) initial lymphocyte count 0.66 £0.3 0.85+0.3 P<0.05
(x10%/L)
Presence of thrombocytopenia 8 12 N.S.
(<150 x 10°/L)
Impaired liver function test 11 6 P <0.01
CXR changes (number of zone affected) 1.4 12 N.S.
Mean (SD) day of deterioration from the 83+2.6  Notapplicable
onset of symptoms §
Mean (SD) day of initiation of Ribavirin 7729 5726 P <0.05
& steroid from the onset of symptoms
Initiation of ribavirin & steroid after 12 0 P<0.001
deterioration
Response to ribavirin & steroid 11 28 P <0.05
Outcome
Improved or recovered 10 31 P<0.01
Not improving | 8 P<0.01

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

T2 patients had diabetic mellitus, 1 had hypertrophic ostructive cardiomyopathy, 1 had

chronic active hepatitis B, and 1 had brain tumour;
£1 patient had essential hypertension;

§ desaturation requiring intensive care support;

| 1 died.

[0169] Two virus isolates, subsequently identified as a
member of Coronaviridae (see below), were isolated from
two patients. One was from an open lung biopsy tissue of a
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

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.

[0170] The second patient from whom a hSARS virus was
isolated, was a 42-year-old female with good past health. She
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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 crepita-
tion over the right lower zone which had a corresponding
alveolar shadow on the chest radiograph. Investigation
revealed leucopenia (2.7x109/L), lymphopenia (0.6x109/L),
and thrombocytopenia (104x109/L). Despite the empirical
antimicrobial coverage with amoxicillin-clavulanate,
clarithromycin, and oseltamivir, she deteriorated 5 days after
admission and required mechanical ventilation and intensive
care for 5 days. She gradually improved without receiving
treatment with ribavirin or steroid. Her nasopharyngeal aspi-
rate was positive for the virus in the RT-PCR and she was
seroconverted from antibody titre <1/50to 1/1600 against the
hSARS isolate.

[0171] Virological Findings:

[0172] 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 res-
piratory syncytial virus (DAKO, Glostrup, Denmark). They
also failed to react in RT-PCR assays for influenza A and
HMPYV orin PCR assays for mycoplasma. The virus was ether
sensitive, indicating that it was an enveloped virus. Electron
microscopy of negatively stained (2% potassium phospho-
tungstate, pH 7.0) cell culture extracts obtained by ultracen-
trifugation showed the presence of pleomorphic enveloped
viral particles, of about 80-90 nm (ranging 70-130 nm) in
diameter, whose surface morphology appeared comparable to
members of Coronaviridae (FIG. 5A). Thin section electron
microscopy of infected cells revealed virus particles of 55-90
nm diameter within the smooth-walled vesicles in the cyto-
plasm (FIGS. 5A and 5B). Virus particles were also seen at the
cell surface. The overall findings were compatible with infec-
tions in the cells caused by viruses of Coronaviridae.

[0173] A thin section electron micrograph of the lung
biopsy of the 53 year old male contained 60-90-nm viral
particles in the cytoplasm of desquamated cells. These viral
particles were similar in size and morphology to those
observed in the cell-cultured virus isolate from both patients
(FIG. 4).

[0174] TheRT-PCR products generated in a random primer
RT-PCR assay were analyzed and unique bands found in the
virus infected specimen was cloned and sequenced. Of 30
clones examined, a clone containing 646 base pairs (SEQ ID
NO:1) of unknown origin was identified. Sequence analysis
of this DNA fragment suggested this sequence had a weak
homology to viruses of the family of Coronaviridae (data not
shown). Deducted amino acid sequence (215 amino acids:
SEQ ID NO:2) from this unknown sequence, however, had
the highest homology (57%) to the RNA polymerase of
bovine coronavirus and murine hepatitis virus, confirming
that this virus belongs to the family of Coronaviridae. Phylo-
genetic analysis of the protein sequences showed that this
virus, though most closely related to the group II coronavi-
ruses, was a distinct virus (FIGS. 5A and 5B).

[0175] Based onthe 646 by sequence of the isolate, specific
primers for detecting the new virus was designed for RT-PCR
detection of this hSARS virus genome in clinical specimens.
Of the 44 nasopharyngeal specimens available from the 50
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SARS patients, 22 had evidence of hSARS RNA. Viral RNA
was detectable in 10 of 18 fecal samples tested. The specific-
ity of the RT-PCR reaction was confirmed by sequencing
selected positive RT-PCR amplified products. None of 40
nasophararyngeal and fecal specimens from patients with
unrelated diseases were reactive in the RT-PCR assay.
[0176] To determine the dynamic range of real-time quan-
titative PCR, serial dilutions of plasmid DNA containing the
target sequence were made and subjected to the real-time
quantitative PCR assay. As shown in FIG. 7A, the assay was
able to detect as little as 10 copies of the target sequence. By
contrast, no signal was observed in the water control (FIG.
7A). Positive signals were observed in 23 out of 29 serologi-
cally confirmed SARS patients. In all of these positive cases,
a unique PCR product (T,=82° C.) corresponding to the
signal from the positive control was observed (FIG. 7B, and
data not shown). These results indicated this assay is highly
specific to the target. The copy numbers of the target sequence
in these reactions range from 4539 to less than 10. Thus, as
high as 6.48x10° copies of this viral sequence could be found
in 1 ml of NPA sample. In 5 of the above positive cases, it was
possible to collect NPA samples before seroconvertion. Viral
RNA was detected in 3 of these samples, indicating that this
assay can detect the virus even at the early onset of infection.
[0177] To further validate the specificity of this assay, NPA
samples from healthy individuals (n=11) and patients suf-
fered from adenovirus (n=11), respiratory syncytial virus
(n=11), human metapneumovirus (n=11), influenza A virus
(n=13) or influenza B virus (n=1) infection were recruited as
negative controls. All of these samples, except one, were
negative in the assay. The false positive case was negative in
a subsequence test. Taken together, including the initial false
positive case, the real-time quantitative PCR assay has sen-
sitivity of 79% and specificity of 98%.

[0178] Epidemiological data suggest that droplet transmis-
sionis one of the major route of transmission of this virus. The
detection of live virus and the detection of high copies of viral
sequence from NPA samples in the current study clearly
support that cough and sneeze droplets from SARS patients
might be the major source of this infectious agent. Interest-
ingly, 2 out of 4 available stool samples form the SARA
patients in this study were positive in the assay (data not
shown). The detection of the virus in feces suggests that there
might be other routes of transmission. It is relevant to note
that a number of animal coronaviruses are spread via the
fecal-oral route (McIntosh K., 1974, Coronaviruses: a com-
parative review. Current Top Microbiol Immunol. 63:
85-112). However, further studies are required to test whether
the virus in feces is infectious or not.

[0179] Currently, apart form this hSARS virus, there are
two known serogroups of human coronaviruses (229E and
0C43) (Hruskova J. et al., 1990, Antibodies to human coro-
naviruses 229E and OC43 in the population of C.R., Acta
Virol. 34:346-52). The primer set used in the present assay
does not have homology to the strain 229E. Due to the lack of
available corresponding OC43 sequence in the Genebank, it
is not known whether these primers would cross-react with
this strain. However, sequence analyses of available
sequences in other regions of OC43 polymerase gene indicate
that the novel human virus associated with SARS is geneti-
cally distinct from OC43. Furthermore, the primers used in
this study do not have homology to any of sequences from
known coronaviruses. Thus, it is very unlikely that these
primers would cross-react with the strain OC43.
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[0180] Apart from the novel pathogen, metapneumovirus
was reported to be identified in some of SARS patients (Cen-
ter for Disease Control and Prevention, 2003, Morbidity and
Mortality Weekly Report 52: 269-272). No evidence of
metapneumovirus infection was detected in any of the
patients in this study (data not shown), suggesting that the
novel hSARS virus of the invention is the key player in the
pathogenesis of SARS.

[0181] Immunofluorescent Antibody Detection:

[0182] Thirty-five of the 50 most recent serum samples
from patients with SARS had evidence of antibodies to the
hSARS (see FIG. 3). Of 27 patients from whom paired acute
and convalescent sera were available, all were seroconverted
orhad >4 fold increase in antibody titer to the virus. Five other
pairs of sera from additional SARS patients from clusters
outside this study group were also tested to provide a wider
sampling of SARS patients in the community and all of them
were seroconverted. None of 80 sera from patients with res-
piratory or other diseases as well as none of 200 normal blood
donors had detectable antibody.

[0183] When either seropositivity to HP-CV in a single
serum or viral RNA detection in the NPA or stool are consid-
ered evidence of infection with the hSARS, 45 of the 50
patients had evidence of infection. Of the 5 patients without
any virological evidence of Coronaviridae viral infection,
only one of these patients had their sera tested >14 days after
onset of clinical disease.

[0184] Discussion

[0185] The outbreak of SARS is unusual in a number of
aspects, in particular, in the appearance of clusters of patients
with pneumonia in health care workers and family contacts.
In this series of patients with SARS, investigations for con-
ventional pathogens of atypical pneumonia proved negative.
However, a virus that belongs to the family Coronaviridae
was isolated from the lung biopsy and nasopharyngeal aspi-
rate obtained from two SARS patients, respectively. Phylo-
genetically, the virus was not closely related to any known
human or animal coronavirus or torovirus. The present analy-
sis is based on a 646 by fragment (SEQ ID NO:1) of the
polymerase gene and the entire genome of the isolated
hSARS virus, which indicates that the virus relates to anti-
genic group 2 of the coronaviruses along with murine hepa-
titis virus and bovine coronavirus. However, viruses of the
Coronaviridae can undergo heterologous recombination
within the virus family and genetic analysis of other parts of
the genome needs to be carried out before the nature of this
new virus is more conclusively defined (Holmes K V. Coro-
naviruses. Eds Knipe D M, Howley P M Fields Virology, 4th
Edition, Lippincott Williams & Wilkins, Philadelphia, 1187-
1203). The biological, genetic and clinical data, taken
together, indicate that the new virus is not one of the two
known human coronaviruses.

[0186] The majority (90%) of patients with clinically
defined SARS had either serological or RT-PCR evidence of
infection by this virus. In contrast, neither antibody nor viral
RNA was detectable in healthy controls. All 27 patients from
whom acute and convalescent sera were available demon-
strated rising antibody titers to hSARS virus, strengthening
the contention that a recent infection with this virus is a
necessary factor in the evolution of SARS. In addition, all five
pairs of acute and convalescent sera tested from patients from
other hospitals in Hong Kong also showed seroconversion to
the virus. The five patients who has not shown serological or
virological evidence of hSARS virus infection, need to have
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later convalescent sera tested to define if they are also sero-
converted. However, the concordance of the hSARS virus
with the clinical definition of SARS appears remarkable,
given that clinical case definitions are never perfect.

[0187] No evidence of HMPV infection, either by RT-PCR
or rising antibody titer against HMPV, was detected in any of
these patients. No other pathogen was consistently detected in
our group of patients with SARS. It is therefore highly likely
that that this hSARS virus is either the cause of SARS or a
necessary pre-requisite for disease progression. Whether or
not other microbial or other co-factors play a role in progres-
sion of the disease remains to be investigated.

[0188] The family Coronaviridae includes the genus Coro-
navirus and Torovirus. They are enveloped RNA viruses
which cause disease in humans and animals. The previously
known human coronaviruses, types 229E and OC43 are the
major causes of the common cold (Holmes K V. Coronavi-
ruses. Bds Knipe D M, Howley P M Fields Virology, 4th
Edition, Lippincott Williams & Wilkins, Philadelphia, 1187-
1203). But, while they can occasionally cause pneumonia in
older adults, neonates or immunocompromised patient (El-
Sahly HM, Atmar R L, Glezen W P, Greenberg S B. Spectrum
of clinical illness in hospitalizied patients with “common
cold” virus infections. Clin Infect Dis. 2000; 31: 96-100; and
Foltz E J, Elkordy M A. Coronavirus pneumonia following
autologous bone marrow transplantation for breast cancer.
Chest 1999; 115: 901-905), Coronaviruses have been
reported to be an 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 ] M, Coro-
navirus infections in military recruits: Three-year study with
coronavirus strains OC43 and 229E. Am Rev Respir Dis.
1974; 109: 621-624). Human coronaviruses can infect neu-
rons and viral RNA has been detected in the brain of patients
with multiple sclerosis (Talbot P J, Cote G, Arbour N. Human
coronavirus OC43 and 229E persistence in neural cell cul-
tures and human brains. Adv Exp Med Biol —in press). Onthe
other hand, a number of animal coronaviruses (eg. Porcine
Transmissible Gastroenteritis Virus, Murine Hepatitis Virus,
Avian Infectious Bronchititis Virus) cause respiratory, gas-
trointestinal, neurological or hepatic disease in their respec-
tive hosts (McIntosh K. Coronaviruses: a comparative review.
Current Top Microbiol Immunol. 1974; 63: 85-112).

[0189] We describe for the first time the clinical presenta-
tion and complications of SARS. Less than 25% of patients
with coronaviral pneumonia had upper respiratory tract
symptoms. As expected in atypical pneumonia, both respira-
tory symptoms and positive auscultatory findings were very
disproportional to the chest radiographic findings. Gas-
trointestinal symptoms were present in 10%. It is relevant that
the virus RNA is detected in faeces of some patients and that
coronaviruses have been associated with diarrhoea in animals
and humans (Caul E O, Egglestone S 1. Further studies on
human enteric coronaviruses Arch Virol. 1977; 54: 107-17).
The high incidence of deranged liver function test, leucope-
nia, significant lymphopenia, thrombocytopenia and subse-
quent evolution into adult respiratory distress syndrome sug-
gests a severe systemic inflammatory damage induced by this
hSARS virus. Thus immuno-modulation by steroid may be
important to complement the antiviral therapy by ribavirin. In
this regard, it is pertinent that severe human disease associ-
ated with the avian influenza subtype H5N1, another virus
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that recently crossed from animals to humans, has also been
postulated to have an immuno-pathological component (Che-
ung CY. Poon L L M, Lau A SY et al. Induction of proin-
flammatory cytokines in human macrophages by influenza A
(H5N1) viruses: a mechanism for the unusual severity of
human disease. Lancet 2002; 360: 1831-1837). In common
with HSN1 disease, patients with severe SARS are adults, are
significantly more lymphopenic and have parameters of
organ dysfunction beyond the respiratory tract (Table 4)
(Yuen K'Y, Chan P K S, Peiris J S M, et al. Clinical features
and rapid viral diagnosis of human disease associated with
avian influenza A H5N1 virus. Lancet 1998;351: 467-471). 1t
is important to note that a window of opportunity of around 8
days exists from the onset of symptoms to respiratory failure.
Severe complicated cases are strongly associated with both
underlying disease and delayed use of ribavirin and steroid
therapy. Following our clinical experience in the initial cases,
this combination therapy was started very early in subsequent
cases which were largely uncomplicated cases at the time of
admission. The overall mortality at the time of writing is only
2% with this treatment regimen. There were still 8 out of 19
complicated cases who had not shown significant response. It
is not possible to a detail analysis of the therapeutic response
to this combination regimen due to the heterogeneous dosing
and time of initiation of therapy.

[0190] Other factors associated with severe disease is
acquisition of the disease through household contact which
may be attributed to a higher dose or duration of viral expo-
sure and the presence of underlying diseases.

[0191] The clinical description reported here pertains
largely to the more severe cases admitted to hospital. We
presently have no data on the full clinical spectrum of the
emerging Coronaviridae infection in the community or in an
out-patient-setting. The availability of diagnostic tests as
described here will help address these questions. In addition,
it will allow questions pertaining to the period of virus shed-
ding (and communicability) during convalescence, the pres-
ence of virus in other body fluids and excreta and the presence
of virus shedding during the incubation period, to be
addressed.

[0192] The epidemiological data at present appears to indi-
cate that the virus is spread by droplets or by direct and
indirect contact although airborne spread cannot be ruled out
in some instances. The finding of infectious virus in the res-
piratory tract supports this contention. Preliminary evidence
also suggests that the virus may be shed in the feces. However,
it is important to note that detection of viral RNA does not
prove that the virus is viable or transmissible. If viable virus
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is detectable in the feces, this would be a potentially addi-
tional route of transmission that needs to be considered. It is
relevant to note that a number of animal coronaviruses are
spread via the fecal-oral route (McIntosh K. Coronaviruses: a
comparative review. Current Top Microbiol Immunol. 1974;
63: 85-112).

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

7. DEPOSIT

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

8. MARKET POTENTIAL

[0195] ThehSARSvirus can now be grown on alarge scale,
which allows the development of various diagnostic tests as
described hereinabove as well as the development of vaccines
and antiviral agents that are effective in preventing, amelio-
rating or treating SARS. Given the severity of the disease and
its rapid global spread, it is highly likely that significant
demands for diagnostic tests, therapies and vaccines to battle
against the disease, will arise on a global scale. [n addition,
this virus contains genetic information which is extremely
important and valuable for clinical and scientific research
applications.

9. EQUIVALENTS

[0196] Those skilled in the art will recognize, or be able to
ascertain many equivalents to the specific embodiments of the
invention described herein using no more than routine experi-
mentation. Such equivalents are intended to be encompassed
by the following claims.

[0197] All publications, patents and patent applications
mentioned in this specification are herein incorporated by
reference into the specification to the same extent as if each
individual publication, patent or patent application was spe-
cifically and individually indicated to be incorporated herein
by reference.

[0198] Citation or discussion of a reference herein shall not
be construed as an admission that such is prior art to the
present invention.

SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20100080824A1).
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).
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1-17. (canceled)

18. An immunogenic formulation comprising an immuno-
genically effective amount of 1) a protein extract of an iso-
lated hSARS virus having China Center for Type Culture
Collection Deposit Accession No. CCTCC-V200303, or 2)
an isolated hSARS virus comprising a nucleic acid molecule
comprising the nucleotide sequence of SEQ ID NO:1, 11, 13
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or 15 or a subunit thereof, and a pharmaceutically acceptable
carrier.

19-23. (canceled)

24. A kit comprising a container containing the immuno-
genic formulation of claim 18.

25-39. (canceled)



