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(7) ABSTRACT

The present invention relates to isolation and characteriza-
tion of a class of isolated novel viruses which is the
precursor of the virus causing Severe Acute Respiratory
Syndrome (SARS) in humans (“hSARS virus”). The pre-
cursor virus which is a SARS coronavirus-like virus
(“SCoV-like virus”) is identified to be morphologically and
phylogenetically similar to hRSARS virus. The present inven-
tion relates to a nucleotide sequence comprising the genomic
sequence of the SCoV-like virus. The invention further
relates to nucleotide sequences comprising a portion of the
genomic sequence of the SCoV-like virus. The invention
also relates to the deduced amino acid sequences of the
SCoV-like 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 thera-
peutic methods. The invention further encompasses chi-
meric or recombinant viruses encoded by said nucleotide
sequences and antibodies directed against polypeptides
encoded by the nucleotide sequences. Furthermore, the
invention relates to vaccine preparations comprising the
SCoV-like virus, including recombinant and chimeric forms
of said virus.
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5’-CCTACTGGTTACCAACCTGAATGGAATAT-3
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FIG.3 CONT’D
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acagcttgta
gtgctggcat
ggtacaggta
aaagggccta
atggtgctgg
cctgccaatt
aaggattacc
cacactggta

tttggtggtg

gtggttttag
cctgtggaac
atgtcatttg
aatccaacca
ctatgcaaaa
ataaatttgt
caccatctgg
ttaatggatc
atatgcatca
tctatggtcc
cattaaatgt
atagattcac
ctttgacaca
tcttagatat
tcettggtag
ctggtgttac
ttttaacttt
tctttgttta
gtgctatget
ttgcaacagt
tgacatggct
tgtatgcttc
ctgctagacg
gtaatgcttt
attctggtgt
agtattaccc
gtttcttagg
tcaggcttac
actcccaggg
tgttgggtat
acgtaaagtg
cttctaaatt
caactgaagc
ctgtagacat
ttgcttcaga
atgagcaggc
tgaatgtggce
tggcagatca
aagtaactag
cacttaacaa
tgactacagc
gtgatggtaa
cggatagcaa
ggcctettat
tgagtccagt
ctgatgacaa
tactatcaga
caatttacac
aagtgaaata
gcagtttagc
caactgtgct
tagcaagtgg
caggacaggc
cttcatgttg

gaaaatggca
tacaactctt
cacagcagaa
tagctttett
ttgtctgett
ccgtatccaa
tgtttatcag
atgtggtagt
tatggagctt
atttgttgac
tttggcatgg
cactactttg
agatcatgtt
gtgtgctgct
cactatttta
cttccaaggt
cttgacatca
cgagaatgct
gcttgttaag
tgcttacttt
tgaattggct
agctttagtt
tgtttggaca
agatcaagct
cgttacgact
attgttattt
ctattgttge
tcttggtgtt
gcttttgect
tggaggtaaa
cacatctgtg
gtgggcacaa
tttcgagaag
taataggttg
atttagttet
tgtagctaat
taaatctgag
ggctatgacc
tgctatgcaa
cattatcaac
agccaaactc
cacctttaca
gattgttcaa
tgttacagct
agcactacga
tgcacttgece
ccaccaagat
agaactggaa
cttgtacttce
tgctacagta
ttccttetgt
aggacaacca
aattactgta
tctgtattgt

ttccegteag
aatggattgt
gacatgctta
gttcaggctg
aggcttaaag
cctggtcaaa
tgtgccatga
gttggtttta
ccaacaggag
agacaaactg
ctgtatgctg
aatgacttta
gacatattgg
ttgaaagagc
gaagatgagt
aagttcaaga
ctattgattc
ttcttgccat
cataagcacg
aatatggtct
gacactagct
ttgcttattc
ctgatgaatg
atttccatgt
atcatgtttt
attactggca
tgctgctact
tatgactact
cctaagagta
ccatgtatca
gtactgctct
tgtgtacaac
atggtttctce
tgcgaggaaa
ttaccatcat
ggtgattctg
tttgacecgtg
caaatgtaca
acaatgctct
aatgcgcegtg
atggttgttg
tatgcatctg
cttagtgaaa
ctaagagcca
cagatgtcct
tactataaca
ctcaaatggg
ccaccttgta
atcaaaggct
cgtcttcagg
gcttttgcag
atcaccaact
acaccagaag
agatgccaca

gcaaagttga
ggttggatga
atcctaacta
gcaatgttca
ttgatacttc
cattttcagt
gacctaatca
acattgatta
tacacgctgg
cacaggctgce
ctgttatcaa
accttgtggce
gacctctttc
tgctgcagaa
ttacaccatt
aaattgttaa
ttgttcaaag
ttactcttgg
cattcttgtg
acatgcctgce
tgtctggtta
tcatgacagc
tcattacact
gggccttagt
tagctagagc
acaccttaca
ttggcctttt
tggtctctac
gtattgatgc
aggttgctac
cggttcttca
tccacaatga
ttttgtctgt
tgctcgataa
atgccgetta
aagtegttet
atgctgcecat
aacaggcaag
tcactatgct
atggttgtgt
tccetgatta
cactctggga
ttaacatgga
actcagctgt
gtgcggcetgg
attcgaaggg
ctagattccc
ggtttgttac
taaacaacct
ctggaaatgc
tagaccctgc
gtgtgaagat
ctaacatgga
ttgaccatcc
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agggtgcatg
cacagtatac
tgaagatctg
acttcgtgtt
taaccctaag
tctagcatgce
taccattaaa
tgattgcgtg
tactgactta
aggtacagac
tggtgatagg
aatgaagtac
tgctcaaaca
tggtatgaat
tgatgttgtt
gggcactcat
tacacagtgg
tattatggca
cttgtttctg
tagctgggtyg
taggcttaag
tcgcactgtt
tgtttacaaa
tatttctgta
tatagtgttt
gtgtatcatg
ctgtttactc
acaagaattt
tttcaagctt
tgtacagtct
acaacttaga
tattcttett
tttgctatec
ccgtgctact
tgccactgee
caaaaagtta
gcaacgcaag
atctgaggac
taggaagctt
tccactcaac
tggtacctac
aatccagcaa
caattcacca
taaactacag
taccacacaa
aggtaggttt
taagagtgat
agacacacca
aaatagaggt
tacagaagta
taaagcatat
gttgtgtaca
ccaagagtcc
aaatcctaaa
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ggattctgtg
gtgggtttta
tgtagttgtg
aacgggtttg
atgtcgtcta
taaaaactaa
actttgtagt
tggttaaaga
acatggtacc
atgctctacg
acaattgctg
ctgacatctt
ctgtacaatt
atcaggatct
gcggagttce
gggcattgge
atttgctgaa
attgggacca
attgtgcaaa
tagtaagaaa
gtgagttagg
aggaactttt
tagataaacg
ctgtcaaacc
ttaaggaagg
ctatcagtga
tcctattegt
atgccaacca
ggggtaaggc
cgtatactaa
gtgcaaagaa
gacagtttca
ttggaacaag
tagaaactcc
tgcttaggat
cacaccgttt
gtggcggeec
atgctaatag
caactgatgg
agtgtctcta
tgcgtaaaca
actatgcggce
aaaataatgt
ctcacgaatt
tgecttaccce
aaacagatgg
ttacaaaaca
gaaagttaca
atgataacac
cagtcttgca
gtgcctgtat
catcacacaa
tcactgatgt
ctcccattag

gtgtaggcag
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acttgaaagg
cacttagaaa
accaactccg
cggtgtaagt
cagggctttt
ttgctgtege
taagaggcat
ttgtccagceg
acatatatca
tcattttgat
tgatgatgat
acgcgtatat
ctgcgatgcet
taatgggaac
tattgtggat
tgctgagtcce
atatgatttt
gacataccat
ctttaatgtg
aatatttgta
agtcgtacat
agtgtatgct
cactacatgc
¢cggtaatttt
aagttctgtt
ttatgactat
agttgaagtt
agtaatcgtt
tagactttat
gcgtaatgte
tagagctcgc
tcagaaatta
caagttttac
acaccttatg
aatggcctcet
ctacaggtta
actatatgtt
tgtctttaac
taataagata
tagaaatagg
tttctccatg
tcaaggttta
gttcatgtct
ttgctcacag
agatccatca
tacacttatg
tcctaatcag
tgatgagctt
ctcacggtac
ggctgtaggt
taggagacca
attagtgttg
gacacaactg
ttttccatta
tgacaatgtc

taagtacgtc
cacagtctgt
cgaacccttg
gcagcccegtce
gatatttaca
ttccaggagda
actatgtcta
gttgctgtcce
cgtcagcgte
gagggtaatt
tatttcaata
gctaacttag
atgcgtgatg
tggtacgatt
tcatattact
catatggatg
acggaagaga
cccaattgta
ttattttcta
gatggtgttc
aatcaggatg
gctgatcceag
ttttcagtag
aataaagact
gaactaaaac
tatcgttata
gttgataaat
aacaatctgg
tatgactcaa
atccctacta
accgtagetg
ttgaagtcaa
ggtggcetggce
ggttgggatt
cttgttcttg
gctaacgagt
aaaccaggtg
atttgtcaag
gctgacaagt
gatgttgatc
atgattcttt
gtagctagca
gaggcaaaat
catacaatgc
agaatattag
attgaaaggt
gagtatgctg
actggccaca
tgggaacctg
gcttgtgtat
ttcctatgtt
tctgttaatc
tatctaggag
tgtgctaatg
actgacttca
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caaataccta
accgtctgeg
atgcagtctg
ttacaccgtg
acgaaaaagt
aggatgagga
actaccaaca
atgacttttt
taactaaata
gtgatacatt
agaaggattg
gtgagcgtgt
caggcattgt
tcggtgattt
cattgctgat
ctgatctcgc
gactttgtct
ttaactgttt
ctgtgtttcc
cttttgttgt
taaacttaca
ctatgcatgc
ctgcactaac
tttatgactt
acttcttctt
atctgccaac
actttgattg
ataaatcagc
tgagttatga
taactcaaat
gtgtctctat
tagcecgecac
ataatatgtt
atccaaaatg
ctcgcaaaca
gtgcgcaagt
gaacatcatc
ctgttacagc
atgtccgcaa
atgaattcgt
ctgatgatgc
ttaagaactt
gttggactga
tagttaaaca
gegeaggetg
tcgtgtcact
atgtctttca
tgttggacat
agttttatga
tgtgcaattc
gcaagtgctg
cctatgtttg
gtatgagcta
gtcaggtttt
atgcgatagc
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ccacttgtgc
gaatgtggaa
cggatgcatc
cggcacaggc
tgctggtttt
aggcaattta
tgaagagact
caagtttaga
cacaatggct
aaaagaaata
gtatgacttc
acgccaatca
aggcgtactg
cgtacaagta
geceatecte
aaaaccactt
cttcgaccgt
ggatgatagg
acctacaagt
ttcaactgga
tagctcgegt
agcttectgge
aaacaatgtt
tgctgtgtcet
tgctcaggat
aatgtgtgat
ttacgatggt
tggtttccca
ggatcaagat
gaatcttaag
ctgtagtact
tagaggagct
aaaaactgtt
tgacagagcc
taacacttgc
attaagtgag
cggtgatgct
caatgtaaat
tctacaacac
ggatgagttt
cgttgtgtgce
taaggcagtt
gactgacctt
aggagatgat
ttttgtegat
ggctattgat
cttgtattta
gtattccgta
ggctatgtac
acagacttca
ctatgaccat
caatgcccca
ttattgcaag
tggtttatac
aacatgtgat

FIG.3 CONT’D

taatgaccca
aggttatggc
aacgttttta
actagtactg
gcaaagttcc
ttagactctt
atttataact
gtagatggtg
gatttagtct
ctcgtcacat
gtagagaatc
ttattaaaga
acattagata
gcaccaggct
actttgacta
attaagtggg
tattttaaat
tgtatcctte
tttggaccac
taccattttc
ctcagtttca
aatttattgc
gcttttcaaa
aaaggtttct
ggcaacgctg
atcagacaac
ggctgtatta
tttaataaat
gecactttteg
tatgccatta
atgacaaata
actgtggtaa
tacagtgatg
atgcctaaca
tgtaacttat
atggtcatgt
acaactgctt
gcacttcttt
aggctctatg
tacgcttacc
tataacagta
ctttattatc
actaaaggac
tacgtgtacc
gatattgtca
gcttacccac
caatacatta
atgctaacta
acaccacata
cttcegttgeg
gtcatttcaa
ggttgtgatg
tcacataagc
aaaaacacat
tggactaatg
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ctggcgatta
cgctcaaagc
tactctctga
acagaaacta
agtacacctt
acaagttgaa
cacctactcet
acatctcaga
actctacact
tctattaccc
tatgtgaaaa
gtgcgcgegt
tctgcactgt
ctatggctac
tctatattgg
tagaaccaga
tccttggaac
atgacaataa
aaggtgttat
gagaatttct
cacagaacgc
agggttctga
atgtcaaccyg
ctgatagaga
tggctacatt
ctggtcttca
aaggattatg
ctatgatggg
gcgaagaagc
caactagaga
acttagtagc
ttaatgcaaa
gcttgeectyg
gattgtcaga
agtactttgt
gcttttctac
tctataacce
accatgacca
tgactagatg
accctattat
ttgtgaagtc
aggctatcaa
gtagtgacaa
aattcactga
caattgtgtyg
gtggtagttt
ttactaattt
gcaaacaagt
gatgcaattt
atgcatataa
¢ttataaccet
ttgttaataa
atgetgteta
ttcctgttaa
ttaagatact
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catacttgce
cactgaggaa
cagagaattg
tgtctttact
tgaaaaaggt
tgttggtgat
agtgccacaa
tgagttttct
ccaaggacca
atctgctcgce
ggcattaaaa
agagtgtttt
aaatgcattg
taattatgac
cgatcctgct
atattttaat
ttgtcgccgt
gctaaaagca
tacacatgat
tacacgcaat
tgtagcttca
atatgactat
tttcaatgtyg
tctttatgac
acaagcagaa
tcctacacag
tgttgacata
tttcaaaatg
tattcgtcac
tgctgtgggt
tgtaccgact
acctccacca
gaatgtagtg
cagagtcgtg
caagattgga
ttcatcagat
atttatgatt
acattgccag
tttagcagtc
aggagatgaa
tgcattgctt
gtgtgtgcct
agcttacaaa
tggtgtttgt
taggtttgac
gtatgtgaat
aaagcaattg
agtgtcggat
aggtggtget
tatgatgatt
gtggaataca
aggacacttt
cacaaaggta
tgttgcattt
caataatttg

aacacttgta
acatttaagc
catctttcat
ggttaccgtg
gactatggtg
tactttgtgt
gagcactatg
agcaatgttg
cctggtactg
atagtgtata
tatttgccca
gataaattca
ccagaaacaa
ttgagtgttg
caattaccag
tcagtgtgca
tgtcctgetg
cacaaggaga
gtttcatctg
cctgcttgga
aaaatcttag
gtcatattca
gctatcacaa
aaactgcaat
aatgtaactg
gcacctacac
ccaggcatac
aattaccaag
gttcgtgegt
actaacctac
ggttatgttg
ggtgaccagt
cgtattaaga
ttcgtecttt
cctgaaagaa
acttatgcct
gatgttcagc
gtacatggaa
catgagtgct
ctgagggtta
gctgataagt
caggctgaag
atagaggagc
ttgttttgga
acaagagtct
aagcatgcat
cettectttte
attgattatg
gtttgcagac
tctgctggat
tttaccaggt
gatggacacg
gatggtattg
gagctttggg
ggtgttgata
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ctgagagact
tgtcatatgg
gggaggttgg
taactaaaaa
atgctgttgt
tgacatctca
tgagaattac
caaattatca
gtaagagtca
cggcatgctc
tagataaatg
aagtgaattc
ctgctgacat
tcaatgctag
ccecccegeac
gacttatgaa
aaattgttga
agtcagctca
caatcaacag
gaaaagctgt
gattgectac
cacaaactac
gggcaaaaat
ttacaagtct
gactttttaa
acctcagcgt
caaaggacat
tcaatggtta
ggattggctt
ctctccagcet
acactgaaaa
ttaaacatct
tagtacaaat
gggcgcatgg
cgtgttgtct
gctggaatca
agtggggctt
atgcacatgt
ttgttaagcg
attctgcttg
ttccagttct
tagaatggaa
tcttctatte
attgtaacgt
tgtcaaactt
tccacactce
actattctga
ttccactcaa
accatgcaaa
ttagcctatg
tacagagttt
ccggcgaagce
atgtggagat
ctaagcgtaa
tcgetgcetaa
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caagctttte
tattgccact
aaaacctaga
tagtaaagta
gtacagaggt
cactgtaatg
tggcttgtac
aaaggtcggc
ttttgccatce
tcatgcagct
tagtagaatc
aacactagaa
tgtagtcttt
acttcgtgca
attgctgact
aacaataggt
cactgtgagt
atgcttcaaa
acctcaaata
ttttatctca
gcagactgtt
tgaaacagca
tggcattttg
agaaatacca
ggactgtagt
tgatataaag
gacctaccgt
ccctaatatg
tgatgtagag
aggattttct
taacacagaa
tataccactc
gctcagtgat
ctttgagctt
gtgtgacaaa
ttctgtgggt
tacgggtaac
ggctagttgt
cgttgattgg
cagaaaagta
tcatgacatt
gttctacgat
ttatgctaca
tgatcgttac
gaacttacca
agctttcgat
tagtccttgt
atctgctacg
tgagtaccga
gatttacaaa
agaaaatgtg
acctgtttcc
ctttgaaaat
cattaaacca
tactgtaatc

FIG. 3 CONT’D

gcagcagaaa
gtacgcgaag
ccaccattga
cagattggag
actacgacat
ccacttagtg
ccaacactca
atgcaaaagt
ggacttgcte
gttgatgccc
atacctgegce
cagtatgttt
gatgaaatct
aaacactacg
aaaggcacac
ccagacatgt
gctttagttt
atgttctaca
ggcgttgtaa
ccttataatt
gattcatcac
cactcttgta
tgcataatgt
cgtcgcaatg
aagatcatta
ttcaagactg
agactcatct
tttatcaccc
ggctgtcatg
acaggtgtta
ttcaccagag
atgtataaag
acactgaaag
acatcaatga
cgtgcaactt
tttgactatg
cttcagagta
gatgctatca
tctgttgaat
caacacatgg
ggaaatccaa
gctcagccat
catcacgata
ccagccaatg
ggctgtgatg
aaaagtgcat
gagtctcatg
tgtattacac
cagtacttgg
caatttgata
gcttataatg
atcattaata
aagacaacac
gtgccagaga
tgggactaca
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aaagagaagc
agaaacctac
gacaggtaga
aaggtctaac
gagaatcagt
tgcctgaaac
tggaaactga
gctatgectt
atttaatgat
tcectatgga
aatgtgtgtg
aagatttgte
tcatgetttg
aagcgtggea
aaaagtgtga
atgtcgcaaa
acaacatgag
ctgtgctcag
tcgtctecga
aatgggacct
atgactctaa
tgggtggtte
ttatgggcca
aagcattttt
ccatgcatgc
cactctttga
aggagaatca
gagaaaacaa
ttattttectt
ttgatgatgt
atcctgatga
tttattctaa
cttttaagga
tttttggttc
atgttgttat
aacccatggyg
agtacatatc
tacgagagtt
ctatagatgt
tgectettgg
aagacacttg
ttatgctcaa
cacttgctga
cctctaattt
tgtgteccttt
gaaaaaaaat
caacctttaa
tctatgcaga
ctggtgttat
cttggaatac
atcttagaca
ctgatggcaa
gtttttacac
aacttttaaa
accagtgtgt
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cccagcacat
tgagagtgct
cctttttaga
accttcaaag
aaaaacacag
ctactttact
ctttctcgag
cgaacacatc
aggcttagcc
cagcacagtg
ttctgtgatt
agtgatttca
gtgtaaggat
accaggtgtt
ccttcagaat
gtatactcaa
agttattcac
acaatggttg
cgcagattct
tattattage
agaagggttt
tatagctgta
tttctcatgg
aattggggct
taactacatt
catgagcaaa

-aatcaatgat

cagagttgtg
attatttctt
tcaagctcct
aatttttaga
tgttacaggg
tggtatttat
taccatgaac
acgagcatgt
tacacagaca
tgatgccttt
tgtgtttaaa
agttcgtgat
tattaacatt
gggcacgtca
gtatgatgaa
actcaaatgc
cagggttgtt
tggagaggtt
ttctaattgt
gtgctatgge
ttcttttgta
tgctgattat
taggaacatt
tggcaagctt
accttgcacc
cactactggc
tgcaccggce
caattttaat

gtatctacaa
tgttcttcac
aacgcccgta
ggaccagcac
tttaactact
cagagcagag
ctcgctatgg
gtttatggag
aagcgctcac
aaaaattact
gatcttttac
aaagtggtca
ggacatgttg
gcgatgccta
tatggtgaaa
ctgtgtcaat
tttggtgctg
ccaactggca
actttaattg
gatatgtatg
ttcacttatc
aagataacag
tggacagctt
aactatcttg
ttctggagga
tttcctctta
atgatttatt
gtttcaagtg
actctcacta
aattacactc
tcagacactc
tttcatacta
tttgctgceca
aacaagtcac
aactttgaat
catactatga
tcgettgatg
aataaagatg
ctaccttcetg
acaaatttta
getgeagect
aatggtacaa
tctgttaaga
ccetcaggag
tttaatgcta
gttgctgatt
gtttctgcca
gtcaagggag
aattataaat
gatgctactt
aggccctttg
ccacctgctce
attggctacc
acggtttgtg
tttaatggac

Sheet 9 of 82

taggtgtctyg
ttactgtctt
atggtgtttt
aagctagegt
ttaagaaagt
acttagagga
atgaattcat
atttcagtca
aagattcacc
tcataacaga
ttgatgactt
aggttacaat
aaaccttcta
acttgtacaa
atgctgttat
acttaaatac
gctctgataa
cactacttgt
gagactgtgce
accctaggac
tgtgtggatt
agcattcttg
ttgttacaaa
gcaagccgaa
acacaaatcc
aattaagagg

.ctcttctgga

atattcttgt
gtggtagtga
aacatacttc
tttatttaac
ttaatcatac
cagagaaatc
agtcggtgat
tgtgtgacaa
tattcgataa
tttcagaaaa
ggtttctcta
gttttaacac
gagccattet
attttgttgg
tcacagatgc
gctttgagat
atgttgtgag
ctaaattccc
actctgtgcet
ctaagttgaa
atgatgtaag
tgccagatga
caactggtaa
agagagacat
ttaattgtta
aaccttacag
gaccaaaatt
tcactggtac
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cacaatgact
gtttgatggt
aataacagaa
caatggagtc
agacggcatt
ttttaagccc
acagcgatat
tggacaactt
acttaaatta
tgcgcaaaca
tgtcgagata
tgactatgct
cccaaaacta
gatgcaaaga
accaaaagga
acttacttta
aggagttgca
cgattcagat
aacagtacat
caaacatgtg
tataaagcaa
gaatgctgac
tgtaaatgca
ggaacaaatt
tatccagttg
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1 - CTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTT - 60
-L P R K S Q PT S 1 8 CUR S VL * THNF
- Y P GKANOQTPRSILVDTILUFPSI KU RTL
- T Q E K P TDNILTUDILIULO®* I C S8 LNZETL -~
51 - AAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATARACAATA - 120

-K I C VAV ARTLUHA-®*TCT YAV~ TI
- K $ VvV * L S L GOUCMUPSATPTUGQTYZXK Q *
- N L CS CPRSAACLVHTILU RSTINTENN

121 - ATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGICCCTCTTCTGCAGACTGCTTA - 180
-I NF TV VDEKI KT RVYVTRZPSESSAD L
- *» I LL SLTRWNEHM®SWTLVODPILILGQTAY
- XK F Y CR * Q ET S NS SLVFCRTULTIULT

181 - COGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACTG - 240
-R FRF CCOSRSSATYULGT FVRUYV *» p
- GF VR VAV DHGQUHT™* V &8 S G C D R
- VvV 8§ 8§V L Q § I 1 81 PRVFUZRUEPGUVTE

241 - AAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCARCGAGAAAACACACGTCCAACTCAGT - 300
-K 6 KME SL VL GVUNZETZKTUHVYOQTIL S
- KV RWRALTPFTILVY S TURIEKU HTSDNS V
- R * DGEUPG CSUWHHCOQRETSNTT RTZPTOGQTF

301 - TTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGGGACTCTGTGGAAGAG - 360
-L P VL QVERDVILVRGTFUGDS SV EE
- CL S FRULETTGC®*™TOCVASGTTULTWWIZ KR
- A CP S G *RRASU AMWILT RTGTLTG CGT RG

361 - GCCCTATCGGAGGCACGTGAACACCTCAARAATGGCACTTGTGGTCTAGTAGAGCTGGAR - 420
-A L S EAREUHLTIEKNDNGTT CGTLVETULE
- P YRRHVNTTSKMALLYVUYV* *» § W K
- P I @ G T * TPOQKWUHTLUW WS S8 RAZG K

421 - ARAGGCGTACTGCCCCAGCTTGAACAGCCCTATGTGTTCATTAAACGTTCTGATGCCTTA - 480
-K 6 VL P QL EQP Y VF I KZRZSDA AL
- KA Y CP S LNGSPMMOCUCSUILNUVTILMZP *
- RRTAUPA* T AILTGCVUHS*TT F*C 1L K

481 - AGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGAARTGGACGGCATTCAGTAC - 540
-8 T NHGHZ KUYV VELVYA AEMTDTGEGCTIOQY¥Y
- AP ITATH R GSTULS WULOQTI KT MWTA ATFST
- H QSR P QGRT*AOGTCT RUINTGU RUHTS V R

541 - GGTCGTAGCGGTATAACACTGGGAGTACTCGTGCCACATGTGGGCGARACCCCAATTGCA - 600
-¢6 R $ G I TULG VL VPEUVGTETTU PTI A
- VVAV +* HWEVY S CHMUBWATEKTPOQTLH
- 8§ * RY NTG S TR ATT CGIRNU PUIHNTC CTI

601 - TACCGCAATGTTCTTCTTCGTAAGAACGGTAATAAGGGAGCCGGTGGTCATAGCTATGGC - 660
-Y RN V L L R K NGWNU KU GA ATGG GTEHTS Y G
- TAMTFEFTFTFVRTVTIURTET PVVILAMA
- P Q C § 8 8 * ER * ~ 0 8§ R W S * L W H

€61 - ATCGATCTAARGTCTITATGACTTAGGTGACGAGCTTGGCACTGATCCCATTGAAGATTAT - 720
-I DL KS Y DULGDETLGTUDUTPTITZ ETD.Y
- § I «* 8 L MT* VTS SULATULTIUZ PILIEKTIM
- R S KV L » L R * R AWIUH * S H *~ R L *

721 - GAACAAAACTGGAACACTAAGCATGGCAGTGGTGCACTCCOGTGAACTCACTCGTGAGCTC - 780
-E Q N WNTIXKUHG S A LRETLTT RTETL
- N X TG TUL S M AV VHSUVNIUSTLUVS s
- T XL EH * AW QWOCTU P * THS * A Q

781 - AATGGAGGTGCAGTCACTCGCTATGTCGACAACAATTTCTGTGGCCCAGATGGGTACCCT -~ B40

- -N G G AV TR RYVDDNINTFTCGTZPTUDTG GTYFZP

- MEBE V QS LAMSTTTISVAGO QMG GCTL
- W RCSHSLCRGQUO QTFTULUWEPT RUMEUVTEP S

841 - CTTGATTGCATCAAAGATTTTCTCGCACGCGCGGGCAAGTCAATSTGCACTCTTTCCGAA - 900
-L D C I KD F L AR AGIEKTSMTG?TTL S8 E
- L I AS KITF S HARA ASGQT OCO ZauULTFUZPN
- * L HQRT FSRT® RGO QVNUVIHTST FTR RT

FIG. 4
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CAACTTGATTACATCGAGTCGAAGAGAGGTGTCTACTGCTGCCGTGACCATGAGCATGAR - 960
-Q L DY 1 ES XKRGVYCCRUDUHEHE
- NL I TS S RREV ST AAVTMSE MK
- T * L H RV EE®RCLTULTULUP* P * A * N

961 - ATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAGACACCCTTCGAAATT - 1020
-1 AW FTEJZRSUDIK S Y EUHQTU&PFEI
- L PG SL S ALTIIRAT STRHPSKIL
- ¢ L VH* AL * * ELRAUPUDTTULRN *

1021 - AAGAGTGCCAAGAAATTTGACACTTTCAAAGGGGAATGCCCAAAGTTTGTGTTTCCTCTT - 1080
-XK 8 A K K F DTV F KGETCU?PIKVFV F P L
- RV PPRUNULTILS X GDNA AQSULTCTFULL
- E CQ E I * HF QRGMUPIKV CV S S *

1081 - AACTCAAAAGTCAAAGTCATTCAACCACGTGTTGAAAAGAAAAAGACTGAGGGTTTCATG - 1140
-N $ K vV K VI Q P RV EKIKI KTEGT FM
- T Q K § K 8 F NH VL KRIKUZRTILIZ RV S W
- L K 88§ Q S HSsS T TTC»* KE KD * G F H G

1141 - GGGCGTATACGCTCTGTGTACCCUCTGTTGCATCTCCACAGGAGTGTAACAATATGCACTTG - 1200
-G R I RSV Y PVASPQEU CNNMMHL
- 6 vyYyaLCTULULHULHRSVTTIUCTOC
- A YTLCVZPCCTIS ST GV * QY AULUV

1201 - TCTACCTTGATGAAATGTAATCATTGCGATGAAGTTTCATCGCAGACGTGCGACTITCTG - 1260
-§ TL MU KO CNU HTCDEUV S WQTTCDVFL
- L p*» +*» NV I IAMI KUV FUHGCGRIRATTF *
- Y LD EMT™* S L R * S FMADUVIRILS E

1261 - AAAGCCACTTGTGAACATTGTGGCACTGAARRATTTAGTTATTGAAGGACCTACTACATGT - 1320
-K A TCEHUCGTEWNTLUVIETGTEPTTC
- K P L VNI VAULIKTIO*XU L UL XUDIULUL HV
- S HL * TLWMHO™* KVF §Y * RTUY Y MHZBW

1321 - GGGTACCTACCTACTAATGCTGTAGTGARAATGCCATGTCCTGCCTGTCAAGACCCAGAG - 1380
-6 YL P TN AV V KMUPCUPMAUCGQTDUPE
- 66TYL LML~ *» KCHUVL PV KTZQR
- v pTY * CCS ENAMSGST CL SR PIRD

1381 - ATTGGACCTGAGCATAGTGTTGCAGATTATCACAACCACTCAAACATTGAARCTCGACTC - 1440
-1 G P EH S VADVYHNUHSNTIZETRDL
- L DL ST VL QTITITTTU GQTULI KTULTUD S
- WwWT®*A * C CRUL S Q P L KUH* NS TP

1441 - CGCAAGGGAGGTAGGACTAGATGTTTTGGAGGCTGTGTGTTTGCCTATGTTGGCTGCTAT - 1500
-R KGGRTIRCPFPGGCUVF FAY VS C Y
- AREV GGLD VL EAVCLPMULAA ATI
- Q GR * D * M F WRUILCUV CULCWIUL L #*

1501 - AATAAGCGTGCCTACTGGGTTCCTCGTGCTAGTGCTGATATTGGCTCAGGCCATACTGGC - 1560
-N KR AY WV P R ASA ADTIGS ST GHTG
- I § vepeTGFULVL VLIULASQ QATITLA
- *ACL L G s s C * C * Y WULRUP Y WH

1561 - ATTACTGGTGACAATGTGGAGACCTTGAATGAGGATCTCCTTGAGATACTGAGTCGTGAA - 1620
-I TG DNV ETULNUEDUILTULETIUL S RE
- L L VT MW R P * M R I S L RY * V VN
- Y W *» Q CGDULE * G S P * D TES * T

1621 - CGTGTTAACATTAACATTGTTGGCGATTTTCATTTGAATGAAGAGGTTGCCATCATTITTG - 1680
-R VN I NI V GD F HULNUEEUVA ATITITIL
- v>L7TLTULULATIV FTIO*MI KU BRILUPSF W
- c *+H * H CWIRVFSFE* RGCHUHTFG

1681 - GCATCTTTCTCTGCTTCTACAAGTGCCTTTATTGACACTATAAAGAGTCTTGATTACAAG - 1740
-A 8§ F S A S TS AU F I DTTIIKSUL DY K
- HL 8 L L L QV P L L TIL * RV L I T S8
- I FL CF Y KCUL Y *»* HY KE S * L QV

1741 - TCTTTCAAAACCATTGTTGAGTCCTGCGGTAACTATAAAGTTACCAAGGGAAAGCCCGTA - 1800
-8 F KTIVESCGNYKVTI XGI KUPUV
- L § KPLL S P AV TIK KULUPI RES p *
- F Q NH C * V L R * L * S Y Q G K A R K

901
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1801 - AAAGCTGCTTGGAACATTGGACAACAGAGATCAGTTTTAACACCACTGTGTGGTTTTCCC - 1860
-K G A WNIGO QO QRS SUVILTZPILU® CGT FU?P
- XK VL GG TULUDNIZ RDIG QT F™* HHCV V F P
- R CLEUHWTTUETIS SV FNTTUV WU F S8 L

1861 - TCACAGGCTGCTGGTGTTATCAGATCAATTTTTGCGCGCACACTTGATGCAGCAAACCAC - 1920
-S Q AAGV I RS I FARTULUDA AANH
- HR L' L VL S DQ F L RAHTILMOQOQTT
- T G C W CY QI NTFCAHBTT™*CS K UPL

1921 - TCAATTCCTGATTTGCAAAGAGCAGCTGTCACCATACTTGATGGTATTTCTGAACAGTCA - 1980
-5 I P DL QR ABAVYVTIILUDTGTISEQ S
- Q FL I C KE QL SPYLMVU FIULNSH
- N 8§ * P A K S S CHHT* WYV F * T VI

1981 - TTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACCAACAGTGTCATTATT - 2040
-L RL VDAMVYVYYTSDILULTNS SUVITI
- Y VL 8 TPWU FTIULQQTT CSU?PTUVS LL
- T S C R R HGLY FPRUPAHOQU QT CHYY

2041 - ATGGCATATGTAACTGGTGGTCTTGTACAACAGACTTCTCAGTGGTTGTCTAATCTTTTG - 2100
- M A Y VTG GL V Q QTS QWIL S NILL
- WHM* L V VL YNUZ RILILS SG GO CLTIT FUW
- G I C N WWISCTTUDU P SV VV * 8 F G

2101 - GGCACTACTGTTGAAAAACTCAGGCCTATCTTTGAATGGATTCAGGCGAAACTTAGTGCA - 2160
-G T TV E KL R PTIFEWIEMA ATIKTLSA
- ALL L KNS GUIL SLNGUL RUZ RINIULVQ
- HY C* KT QA AZYULT* MOD* G ET * CR

2161 - GGAGTTGAATTTCTCAAGGATGCTTGGGAGATTCTCAAATTTCTCATTACAGGTGTTTTIT - 2220
-G VE F L KDAWETIULI KU PULITGUVF
- EL NF SRMULGRTPSUNTFSLQVUF FL
- 8 * I 8 0 6 C L GD S QI S HYURTG CTF F *

2221 - GACATCGTCAAGGGTCAAATACAGGTTCCTTCAGATAACATCAAGGATTGTGTARAATGC - 2280
-D I VK G QI Q VA SDUNTII KT DT G CUVIKSC
- T 8 S RV K YU RIULULGQTITSU®RTIUV*NA A
- HR Q G S NTOGTCU FR®™*HQGULTCI XKML

2281 - TTCATTGATGTTGTTAACARGGCACTCGAAATGTGCATTIGATCAAGTCACTATCGCTGGC - 2340
-F I DV V N XK AULZEMT©GCTIUDGQUVTTIA ASG
- 88 L ML L TIRUHSI KO CALTII KT STLS STULA
- H * C C * Q GTIRUNUVHO®*"JG S S HYUR WR

2341 - GCAAAGTTGCGATCACTCAACTTAGGTGAAGTCTTCATCGCTCAAAGCARGGGACTITAC - 2400
-A K L R 8 L NL GEUVUF FIAGQSI KSGTL Y
- Q S ¢ DHST™* VKS S SUL KU ARUDTFT
- K VA ITOQTLRS®* SLHERGSI KU QG GTTL P

2401 - CGTCAGTGTATACGTGGCAAGGAGCAGCTGCAACTACTCATGCCTCTTAAGGCACCAARA - 2460
-R Q CI R G K E QL QLULMZPULI KA ATPIK
-V § VY VA RS S C¢CNUY S CLULURUHZGOQIK
- 8§ V Y T W Q G A AATTHA AST™* G TZXKR

2461 - GAAGTAACCTTTCTTGAAGGTGATTCACATGACACAGTACTTACCTCTGAGGACGTTGETT - 2520
-E VT FLEGD S HDTUVULTT STETEUVV
- K * P FL KV IHMTOGQYTLUZPULUZRU BRIULTF
- 8§ N L 8§ * R *» F T * HS T JYUL * G G C S

2521 - CTCAAGAACGGTGAACTCGARGCACTCGAGACGCCCGTTGATAGCTTCACAAATGGAGCT - 2580
-L K N 6 E L E AL ETUPVD S FTUNGA
- § R TV N S KHSRRUPLTIM AS SO QMEHTIL
- QER * TR S TURUDA AR * * IL,h H K W S Y

2581 - ATCGTTGGCACACCAGTCTGTGTAAATGGCCTCATGCTCTTAGAGATTAAGGACAAAGAA - 2640
-1 VG T PV CVNGLMULTULETIZXKXTDKE
- 8§ L A HQ SV * M ASCS*RLU RTIKN
- R W H T S L C K W PHALU RDT®* G QR RT

2641 - CAATACTGCGCATTGTCTCCTGGTTTACTGGCTACAAACAATGTCTTTCGCTTAAAAGGG - 2700
-Q Y CAL S PGILILATD NNV VTFTU RTILIEKOGC
- NT A HCULUL VY WULQTMS ST FA A * K G
- I LRIV SWFTGYZXKQOCLSTLZKTZ RG
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2701 - GGTGCACCAATTAAAGGTGTAACCTTTGGAGAAGATACTGTTTGGGAAGTTCAAGGTTAC - 2760
-G A PI KGVTU FGEDTUVWEUVQG Y
- VHQL KV *~ P LEIKTIULVFSGI KT FIKVT
- C TN *RCNULWRURYCLGS S RULQ

2761 - AAGAATGTGAGAATCACATTTGAGCTTGATGAACGTGTTGACAAAGTGCTTAATGAAAAG - 2820
-XK ¥NVRTITU FEIULDTEURUVYVYDI KU VLNE K
- R M * E S HL 8§ LM NUVLTI KT GCTULMIKS
- E CENHI *» A *» x T C *x Q § A * * KV

2821 - TGCTCTGTCTACACTGTTGAATCCGGTACCGAARGTTACTGAGTTTGCATGTGTTGTAGCA - 2880
-¢C 8 vy T VESGTUEWVTEUFA ATGCV VA
- AL $ TLULWNU®PUWV P KIULUL S L HUV L *» Q
- L ¢L HC~* I RYRSY *« V CMOCZCSR

2881 - GAGGCTGTTGTGAAGACTTTACAACCAGTTTCTGATCTCCTTACCAACATGGGTATTGAT - 2940
-E A VYV KTULQPV S DVLILTNMMGTITD
- R L L * RL YNGQT FU LI SULPTWUVILTI
- G ¢CC EDVFTTSVF * S P Y QH G Y * 8

2941 - CTTGATGAGTGGAGTGTAGCTACATTCTACTTATTTGATGATGCTGGTGAAGAAAACTIT - 3000
-L D EWS VATV FYUL F DDA AGTETENTF
- L M 8 GV ¥ L HSTYULMMULUVI KT EKTTFP
- * *» vV ECS Y I L L I »~ *x C W * R KL F

3001 - TCATCACGTATGTATTGTTCCTTTTACCCTCCAGATGAGGAAGAAGAGGACGATGCAGAG - 3060
-§$ S RMYCS F Y P PDETETETETDTUDA AE
- HH V C I VPFTULOQMU® RIE KI KT RTMDZGQS
- I TYVLFULULUPU SU®RM*YOGI®RIURUGT RT CR RV

3061 - TGTGAGGAAGAAGAAATTGATGAAACCTGTGAACATGAGTACGGTACAGAGCATGATTAT - 3120
-C E E E EI1 D ETUCEHUEYGTETUDTUDY
- VRKI K KILMI KZPVNMSTUVQRMTITI
- * G R RNO®* * N L #» T * V R YRG * L §

3121 - CAAGGTCTCCCTCTGGAATTTGGTGCCTCAGCTGAAACAGTTCGAGTTGAGGAAGAAGAA - 3180
- G L P L E F G A S8 A ETV RV ETETEE
- K Vv s L WNUILUV P QL K Q F E L R K K K
- R 8§ P § G I WCUL S * NS5 S8 8 * G R R R

3181 - GAGGAAGACTGGCTGGATGATACTACTGAGCAATCAGAGATTGAGCCAGAACCAGAACCT - 3240
-E ED WL DDTTEGQ S E I EPEVPE P
- R K TGWMTIULUIL S NI QU RTLSQNOQNL
- G RL AG * Y Y * A I RDT™* ARTU RTY

3241 - ACACCTGAAGAACCAGTTAATCAGTTTACTGGTTATTTAAAACTTACTGACAATGITGCC - 3300
-T P EE PV N QPF TG YL KL TDN NV A
- HL KNQUL I S L L VI * NLULTMILTUP
- T * R T 8 *» 8§ VY W ILUF KT VY * Q COCH

3301 - ATTAARATGTGTTGACATCGTTARGGAGGCACAAAGTGCTAATCCTATGGTGATTGTAAAT - 3360
-I K C VDIV KEW- RUOQSA ANUPMVYVYTIUVN
- L NV LTSULURI®RUHEIKUVILTITULUW®W®* L * M
- * M C * HR * 666 T X C * S Y G D CXK C

3361 - GCTGCTAACATACACCTGAAACATGGTGGTGGTGTAGCAGGTGCACTCAACAAGGCAACC - 3420
-A ANIHUL KHGG GV A GALNIE KA AT
- L L T YT * NMVYVY VYV * 0 VHSTUROQF?P
- C *H TP ETWWWCS RCTOQQGN Q

3421 - AATGGTGCCATGCAARAGGAGAGTGATGATTACATTAAGCTAAATGGCCCTICTTACAGTA - 3480
-N G A MQ KE SDDYTI KILNUGZPTULTV
- MV P CKRRVMITILS* MATILTLQ *
- W C HAKGE * » L H * A KW PGS Y S5 R

3481 - GGAGGGTCTTGTTTGCTTTCTGGACATAATCTTGCTAAGAAGTGTCTGCATGTTGTTGGA - 3540
-G 6 8§ ¢C L L 8 G HNULAIKIKTG CTLIUHUVUV G
- EG6GLV CFLDITIULULIRSVCMULTLD
- R VL FAVFMWTT®* S C* BEV S ACCUWT

3541 - CCTAACCTAAATGCAGGTGAGGACATCCAGCTTCTTAAGGCAGCATATGAAAATTTCAAT - 3600
-P NL NAGEDTIOQTLTULI KA AA ATYTEIDNTFN
- LT * M QVRTS S F L RQHMIEKTISTI
- * P K CR * GHUPAST™* G 55 1 * KF QF
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3601 - TCACAGGACATCTTACTTGCACCATTGTTGTCAGCAGGCATATTTGGTGCTAAACCACTT - 3660
-8 0D I LLAPTULLGSAGTIT FGATZ KT PL
- HR T S YL HHCCOQUOAYTLVULNHTF
- TG HLTOCTTIIUVYVSRHIUWECT®*TTS

3661 - CAGTCTTTACAAGTGTGCGTGCAGACGGTTCOTACACAGGTTTATATTGCAGTCAATGAC - 3720
-0 8 L QVCVQETVRTOQUVYTIA AVIUIND
- 8L Y KCATCRRTPFVHRTPTITLOQSMT
- VvV F TSV RADGS S U YT GILYGC CSQ * 0

3721 - AAAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTGATAACCTGAAGCCTAGAGTGGAA - 3780
-K AL YEQUVVMDVYULIDNTULTZEXTPRUVE
- KL FM SRULSWITIILTITS®*STLETWK
- 8§ S L * AGCHGL S * * P EA AT* S G S

3781 - GCACCTARACAAGAGGAGCCACCAAACACAGAAGATTCCAAMACTGAGGAGARATCTGTC - 3840
-2 P K QEEUPZPUNTETDTS S KTTETETZKST SV
- HL N KR S HQ TOQ K I PEXULRTU RNTILS
- T * TR GATI KU HTPRTIRTPFU QNT®*GGETITCHTR

3841 - GTACAGAAGCCTGTCGATGTGAAGCCAARAATTAAGGCCTGCATTGATGAGGTTACCACA - 3900
-V Q K P VDV KXKZPIE KTIZ KA ACTIDEUVTT
- YRS L S M * S QKL RPALMEPERTILTEPDQ
- T EACTRTCEA BTIEKIDNM®*OGCLUHT®™*™* G YHN

3901 - ACACTGGAAGAAACTAAGTTTCTTACCAATAAGTTACTCTTGTTTGCTGATATCAATGGT - 3960
- L EETUXKF L TNJIKTULTLTLTFA ADTING
- HW X KL S PFULUPISYSCTULTLTIGSMUV
- T G RN * V S Y Q *VTLUVC®* Y QW

3961 - AAGCTTTACCATGATTCTCAGAACATGCTTAGAGGTGAAGATATGTCTTTCCTTGAGAAG - 4020
-K L Y HD S QNMULRTGET DM ST FTLTE K
- 8 FTMTIULRT CLEV VT KTITC CLSTULTZ RTR
- AL P * F S EHAO®*XTU RT®*RYVF F P~ E G

4021 - GATGCACCTTACATGGTAGGTGATGTTATCACTAGTCGTGATATCACTTGTGTTGTAATA - 4080
-D AP YMUV GEDVIT SGECDTITTC CUVUV I
- M HL TW™*VMULSILVVTISTLVTIL* ¥
- ¢ T L HGR R™* CVYH*W* YHTLT CG CNT

4081 - CCCTCCAAAAAGGCTGGTGGCACTACTGAGATGCTCTCAAGAGCTTTGAAGAAAGTGCCA - 4140
-P S K KA GGTTTEMTLS ST RA ATLTIKTEKV P
- PP KRLVATLTULTZERTECS SGQETLT®*TZ RIEKTCNOQ
- L Q K G W WUHY*DALJIKS ST FETESA AS

4141 - GTTGATGAGTATATAACCACGTACCCTGGACAAGGATGTGCTGGTTATACACTTGAGEAR - 4200
-V DEVYITTVYUPOGQGCAGTYTTLEE
- LM S I *PRTULODIE KT DV VTELJVYTIUHTLTRK
- % * V Y NHV?PWTU RMTZGCWILJYT* G S

4201 - GCTAAGACTGCICTTAAGARATGCAAATCTGCATTTTATGTACTACCTTCAGAAGCACCT - 4260
-A K TAULIKI KT CI K SA ATFYJVLUZP?PSEHA ASF?P
- L RLLLRUNA ANTILIHTFMYJVYSZHLOQZ KIHTL
- %« p C 8§ * EMQ@ICIULCTTTEFET RTST*

4261 - AATGCTAAGGAAGAGATTCTAGGAACTGTATCCTGGAATTTGAGAGAAATCCTTGCTCAT - 4320
-N A KEETIULGTUV S WNUILRTEMMTLAH
- M L RKRYPF * ELYUPOGTIOT*T EZ KT CTULTELM
- € * GR DS RNGCTITULTETFTETRTNA ATCSC

4321 - GCTGAAGAGACAAGAAAATTAATGCCTATATGCATGGATGTTAGAGCCATAATGGCAACC - 4380
-A EETRI KTILMPTIOGCMDV VU RATIMAT
- L KR QEN * CLYATWMTILTET D P WOQ P
- * R D K K I NA Y M HG C * S HNUGNH

4381 - ATCCAACGTAAGTATAAAGGAATTAAAATTCAAGAGGGCATCGTTGACTATGGTGTCCGA - 4440
-I QR KY KG I KUIOQETGTIUVDYSG VR
- 8 NV s8I KEULZEKTFI KR RASTELTMYSD
- P T * V * RN * N SRGHT RT®*ULWOCUDPI

4441 - TTCTTCTTTTATACTAGTAAAGAGCCTGTAGCTTCTATTATTACCAAGCTGAACTCTCTA - 4500
-F F F YTS S KEUPVASTIITIZ KTULNS SL
- 8§88 FILVZKSTULOM*TILILULTILTU RS ™*TTTIL *
- L L L ¥ » *» R A C 8 F Y Y Y E A BE L S K
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4501 - RATGAGCCGCTTGTCACAATGCCAATTGGTTATGTGACACATGGTTTTAATCTTGAAGAG - 4560
-N EPLVYV TMZPIGYV VTHGTFNTULTEE
- M S RL S QUCOQULUVMM*HMVILITLZE KR
- * AACHUNANUMWILCIDTMWIE™* S *~ R G

4561 - GCTGCGCGCTGTATGCGTTCTCTTAAAGCTCCTGCCGTAGTGTCAGTATCATCACCAGAT -~ 4620
-A ARCMPBRSTILIE KA ATPA AVYVV SV S S PD
- L RAV CVLILZEXKTLTLTEP®*COQVYUHUHTA QHM
- CA LY ATF S * § S CRGSUVS STITITT RC

4621 - GCTGTTACTACATATAATGGATACCTCACTTCGTCATCAAAGACATCTGAGGAGCACTTT - 4680
-A VT TVYDNGYTULTSZSSZ KTTSTETETHF
- L LLHIMODTS STULIRUHQRIUETLTIERTSESTL
- €Y Y I * WIUPHFUVTIZ KT DTISU®*®GA ATLSTC

4681 - GTAGARACAGTTTCTTTGGCTGGCTCTTACAGAGATTGGTCCTATTCAGGACAGCGTACA - 4740
-V ETVSLAGST YT RUDU WUSYSGOTZRT
- * K Q FLWILATLTTETIGTPTIGQZDSUV Q
- RN S FF GWULILQRTLVTILTPFTRTA ATYR

4741 - GAGTTAGGTGTTGAATTTCTTAAGCGTGGTGACAAAATTGTGTACCACACTCTGGAGAGE - 4800
-E L GV ETFTULI KT RGCDI KTIV VYU HTTLTE S
- § * VL N FLSVVTZE XKTLT CTTTLUWTZ R A
- VR C * I 8 * AW®* QNG CVUPIHTSGTEFP

4801 - CCCGTCGAGTTTCATCTTGACGGTGAGGTTCTTTCACTTGACARACTAAAGAGTCTCTTA - 4860
-P VEFHLDGETVTLSTLDI XTIL K STUL L
- PS8 FILTVQRTPFTPUHTLTNT®*TZ RUYVTSE Y
- R RV S S * R * G S FTS®*OQTTZ KTET STL I

4861 - TCCCTGCGGGAGGTTAAGACTATARAAGTGTTCACAACTGTGGACAACACTAATCTCCAC - 4920
- LREV KTTIZ KV VTFTTVDNTNTILH
- P CGRILURL™* KCSQULWTTTLTITS T
- P A GG * DY X S VHNTZ CGO QTEHT™*TSUPH

4921 - ACACAGCTTGTGGATATGTCTATGACATATGGACAGCAGTTTGGTCCARCATACTTGGAT - 4980
-T Q L VDMSMTVYGOQOQT FGPTTVYTL D
- HS L WIOCL * HMDS SLVOQHTU WM
- T A CGY VYDIMWTAVWSESDNTITLGW

4981 - GGTGCTGATGTTACAAAAATTAAACCTCATGTAAATCATGAGGGTAAGACTTTOTTTGTA - 5040
-G ADVTIEKTIIZ KT PHVYVNUHTETGTE KTT FT FV
- VL MLQKILNULMS®* I MRV RTELTSTLY
- ¢ * CY KNO®*TSCIKSS™*OG *DFLCT

5041 - CTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTACCATACTCTTGATGAG - 5100
-L P $S$DDTULRSEA ATFTETYTZYUHTTLTDE
- YL VMTHTYVVYI KLSSTTTITLTLMR R
- T * » ¢« HTT * * § P RVUILGPJYS S * * E

5101 - AGTTTTCTTGGTAGGTACATGTCTGCTTTAAACCACACAAAGAAATGGAAATTTCCTCAA - 5160
-8 FLGRYMSALUNTUHTTZEKTEKTMWTEKTETPQ
- VFLVGT CLTLT®*TTOQE RUNTGUNTFTLEK
- F 8 W * V HV CF KZPUHTIKTEHMTETITZSS S

5161 - GTTGGTGGTTTAACTTCAATTAAATGGGCTGATAACAATTGTTATTTGTCTAGTGTTTTA - 5220
-V 6 G L T S I KWAUDUNIUENTGCTUYTLSS SV L
- L VV*LQLUNGTLTITTIUVTIC CLVTF]Y
- W WPFNVFN* MG * * QLLFUV * CcF I

5221 - TTAGCACTTCAACAGCTTGAAGTCAAATTCAATGCACCAGCACTTCAAGAGGCTTATTAT - 5280
-L AL Q QL EV XKTFNA AP ATLTGQTET BV YY
- *HF NS SL KSNSMHOQHTFI KT RTELTI.I
- 8T S TA* S QI QCTSTSU RGTL L *

5281 - AGAGCCCGTGCTGGTGATGCTGCTAACTTTTGTGCACTCATACTCGCTTACAGTAATARA - $340
-R A RAGDA AANTFTCATLTITLA ATYSN K
- EPVLVMILLTTFUVHTSZYSTL TV I K
- S PCW*CC®*LLCTUHTT RTILTGQS®** N

$341 - ACTGTTGGCGAGCTTGGTGATGTCAGAGAAACTATGACCCATCTTCTACAGCATGCTAAT - 5400
-T VG ELGDVURETMTUHTLTLTG QTHA AN
- L LASLUVMSETZ KTLT®*T PTITFUYSMTLI
- C WRA AW * CQRNJVYUDGPSS ST ATCS*F
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5401 - TTGGAATCTIGCARAGCGAGTTCTTAATGTGGTGTGTAAACATTGTGGTCAGAAAACTACT - 5460
-L E S A KRUVL NVVCKHUCGA QI KTT
- W NILOQS EFLMMWOCVNTIUVVIRIXITELL
- G I ¢ KA S S *CGV *TULWSENYY

8461 - ACCTTAACGGGTGTAGAAGCTGTGATGTATATGGGTACTCTATCTTATGATAATCTTAAG - 5520
-T L TGV EA VMY M GTUL S Y DNTULK
- P * RV * KL * CIWVULYULMTITITULR
- L NG CR S CDUVY G Y 8§ I L * * g = p

5521 - ACAGGTGTTTCCATTCCATGTGTGTGTGGTCGTGATGCTACACAATATCTAGTACAACAA - 5580
-T GV s I PCV CGRUDA ATO QYL V Q Q
- Q VFPFHV CVV VMULUHNTIS®TZYN K
- R CF HS5 M CV WS * CYTI S S TTR

5581 - GAGTCTTCTTTTGTITATGATGTCTGCACCACCTGCTGAGTATAAATTACAGCAAGGTACA - 5640
-BE S 8 F VMMSAPUZPA AEY KL QQGT
- $L L LL * CL HHEHLULSTINVY S K V H
- vV F FCYDWVCTTTOC®* UV *~ I TAUZRYI

5641 - TTCTTATGTGCGAATGAGTACACTGGTAACTATCAGTGTGGTCATTACACTCATATAACT - 5700
-F L CANEYTGNY QCGH Y TUHTIT
- 8 Y VRMSTULVTTISVV I TULTI* L
- L MCE™*VHUW¥ * L 8 VWS ULHSYNTC

5701 - GCTAAGGAGACCCTCTATCGTATTGACGGAGCTCACCTTACARAGATGTCAGAGTACAAA - 5760
-A K ETULYRTIUDGA AHTU LTI KM STE VYK
- L RRP S IVILTETULTULG QI ERT CUGQS STZK
- *GDPUL S Y * RS S PY KDV RV QR

5761 - GGACCAGTGACTGATGTTTTCTACAAGGAAACATCTTACACTACAACCATCAAGCCTGTG - 5820
-G PV TDVF FY KXKETSYTTTTIIKTU& PV
- DQ*L M F ST RI KU HULTUL QP S S L C
- T S D * ¢ FL QGUNTIULUHTYNU HUO QA ATCLUVY

5821 - TCGTATAAACTCGATGGAGTTACTTACACAGAGATTGAACCAAAATTGGATGGGTATTAT - 5880
-8 Y KL DGVTYTUETIEUZ PI KTULUDG GYY
- R I NS M EULULT G QRILNUGNUWMGTIII
- vV * TRWS YLHRTDOT®*®*TIEKTITGUWUVTL *

5881 - AAAAAGGATAATGCTTACTATACAGAGCAGCCTATAGACCTTGTACCAACTCAACCATTA - 5940
-K X DNAY Y TEQPTITUDIULVZPTZGQTZPL
- KR IMULTIOQSS L * TUL Y QL NUHY
- K 6 * CLLVYRAAYIRUDPCTNGSTTIT

5941 - CCAAATGCGAGTTTTGATAATTTCAAACTCACATGTTCTAACACAAAATTTGCTGATGAT - 6000
-P NA S F DNV FKULTOCS U NTI KT FAW ATUDTD
- QMR VL ITI SVNSUHVIL TOQUNULTULMTI
- K ¢ EF * * F OTHMT F * HZ KTITUG CS®* *» F

6001 - TTARAATCAAATGACAGGCTTCACAAAGCCAGCTTCACGAGAGCTATCTGTCACATTCTTC - 6060
-L NQ M TG F T KPASIRETLSUVTTFTF
- * I K * QA S QS QL HEJGSUVYTUL S H S 8
- K 8 ND R L H KA AS F TRATILGC CHTITLP

6061 - CCAGACTTGAATGGCGATGTAGTGGCTATTGACTATAGACACTATTCAGCGAGTTTCAAG - 6120
-P DL NGD VYV AIDTYU RUHYSAST F K
- T*MAMT™* WILLTTIODTTIUGQZ RUVSR
- R L EWRGCSGY * L * TLVF S ETF Q E

6121 - AAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAACCAGGCTACAACCAAG - 6180
-XK G A KL L HIKZPTIVWHTIING GATT K
- KVLYXNY CTISQLFGTULTU RTILTGQTPHTR R
- R C»* I TA * AN CULA AUEKT®*UPGVYNGQTD

6181 - ACAACGTTCAAACCAAACACTTGGTGTTTACGTTGTCTTTGGAGTACARAGCCAGTAGAT - 6240
-T T F K P NTWOCULURU CULWSTIEXUPUVD
- QR S N QTULGV Y VYV F GV Q S Q * I
- N VQTZ XKUHLV Y FTULSTILETVYIZXKA ATST RY

6241 - ACTTCAAATTCATTTGAAGTTCTGGCAGTAGAAGACACACARGGAATGGACAATCTTGCT - 6300
-T § NS FEVULAVETDTUOQOQGMDU©NTILRA
- L QI HL KF WQ* KTHI KTEUWTTITLL
- F X FI * 8 S G S RURUHTU RNGG QST CL
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6301 - TGTGAAAGTCAACAACCCACCTCTGAAGAAGTAGTGGAAAATCCTACCATACAGAAGGAA - 6360
-C E S Q Q PTSEZEV YV ENUZ PTTIOQIKE
- VK VNNUPUPULI KU KO®*¥ W KTIULUPYRURIK
- * K S TTUHUL* R S 8§ G K S Y HTE G S

6361 - GTCATAGAGTGTGACGTGAAARCTACCGAAGTTGTAGGCAATGTCATACTTAAACCATCA - 6420
-v 1 ECDV KTTEVV GNV I L K P 8
- § * 8 VT * KL P KUIL®*AM S Y L NHQ
- H RV * R ENZY RS CRQCHT®* TTIR

6421 - GATGAAGGTGTTAARAGTAACACAAGAGTTAGGTCATGAGGATCTTATGGCTGCTTATGTG - 6480
-DBE GV KV TQEULUGHEUDTLMMABA- BAYV
- M KVL K * HKS§ *» VMURTIULWILILMUW
- * R C* S NTURVU RS * G S Y GCUL CG

6481 - GAAAACACAAGCATTACCATTAAGAAACCTAATGAGCTTTCACTAGCCTTAGGTTTAAAA - 6540
-ENT S I TI KK PNZEULJSTULA ATLGTUL K
- KT QAL PLRNILMSF H *» p * Vv * K
- K H KHYH +* ET * * A FTSULURTF KN

6541 - ACAATTGCCACTCATGGTATTGCTGCAATTAATAGTGTTCCTTGGAGTAAAATTTTGGCT - 6600
-T I AT H G I A A I N S V P W S K I L A
- QL PLMUVLLQL IV FLGVI KT FUWIL
- N CH S WY CCUNM®* * CS LE * N F G L

6601 - TATGTCAAACCATICTTAGGACAAGCAGCAATTACAACATCAAATTGCGCTAAGAGATTA - 6660
-Y VX P FLGQAATITT SNTGCHATI KT RIL
- M S NHS *D KQ QL QH QI ATILTRTD *
- ¢Cc QTIULIRTS S NJYNTII KLU R®™*ZETIS

6661 - GCACAACGTGTGTTTAACAATTATATGCCTTATGTGTTTACATTATTGTTCCARTTGTGT - 6720
-AQ RV FNNYMZPYV F TILULVFOQLC
- H NV CLTTITIOCLMTGCILUHYT CSNTZGCUV
- T T CV * QL ¥YALOCUVY I I VPI VY

6721 - ACTTTTACTARAAGTACCAATTCTAGAATTAGAGCTTCACTACCTACAACTATTGCTARA - 6780
-T F T K STWNSRTIWUBRASTILZPTTTIATK
- L LL KV PTIULEULTEULUHU YULOQULULUL K
- FY * XY QF * N * S F TTJUYNZYCT* K

6781 - AATAGTGTTAAGAGTGTTGCTAAATTATGTITTGGATGCCGGCATTAATTATGTGAAGTCA - 6840
-N S V K S VA KLU CLDW AAGTIWNUVYUVIEK S
- I VL RVLUILUNUYVWMZPA ATLTIMS®* S8 H
- *»¢c* ECC* I MF G CRUHT®*ULCEUVT

6841 - CCCAAATTTTCTAAATTGITCACAATCGCTATGTGGCTATTGTTGTTAAGTATTTGCTTA - 6900
-P K F S KL FTTIA AMWIULIULIULILSTIUCL
- P NFLNCSOQS L CGYCC* V F A *
- Q@ I F*1 VHNZRYVAIUVVY KJYTL LR

6901 - GGTTCTCTAATCTGTGTAACTGCTGCTTTTGGTGTACTCTTATCTAATTTTGGTGCTCCT - 6960
-6 8 L 1 CVTAATFUGVULTL SNV FGA ATP
- VL * SV +* L L L L VY S YL IUL VUL L
- F 8 N L CNCCVFWOCTUL I * F W € 8 F

6961 - TCTTATTGTAATGGCGTTAGAGAATTGTATCTTAATTCGTCTAACGTTACTACTATGGAT - 7020
-5§ Y CNGVI RELYT LNUGSSNUVTTMD
- L I VMALEUNTCTIULIU®RULTLILTILUWTI
- LL *WRM*URTIUVS * FV * RY Y YGF

7021 - TTCTGTGAAGGTTCTTTTCCTTCCAGCATTTGTTTAAGTGGATTAGACTCCCTTGATTCT - 7080
-F CEGSF P CSICL S GLUDS UL D 8§
- § VKXKVLVFULAATFUV * VD * TOPIL I L
- L *RFF S L QHULT FPI KWTIIRTILUPO®*TFL

7081 - TATCCAGCTCTIGAAACCATTCAGGTGACGATTTCATCGTACAAGCTAGACTTGACAATT - 7140
-Y P AL ETTIQVTI S S Y KLDTULTT1I
- I QL L XPF R * RPFUHUZRTSES* T * Qg F
- S §$ s * NH S GDDVFIVQATRTILTUDNTF

7141 - TTAGGTCTGGCCGCTGAGTGGGTTTTGGCATATATGTTGTTCACAAAATTCTTTTATTTA - 7200
-L 6GL AAEWVILAYMLTPFTIEKTEFTFPTUYL
- *VWPLS G F WHTICCSOQNST FTIVY
- R 8§ GR *V G F G I YV V H®HEKTITULTELTFTI
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7201 - TTAGGTCTTTCAGCTATAATGCAGGTGTTCTTTGGCTATTTTGCTAGTCATTTCATCAGC 7260
-L 6L $ A I MQVF FFGYVFASHPFTIS
- * VF QL *CRCSULATIILULUWVI S SNA
- R S F S YN AGVLWULPFPC®* S FHAQZQ

7261 - AATTCTTGGCTCATGTGGTTTATCATTAGTATTGTACAAATGGCACCCGTTTCTGCAATG - 7320
-N 8§ W L MW F I I 5§ IV QMAUPV S AM
- I L G S CGL S L V LY KWHUPUFUL QW
- FLAHRVYV VYH* Y CTWNGTURTFUCNG

7321 - GTTAGGATGTACATCTITCTTTGCTTCTTTCTACTACATATGGAAGAGCTATGTTCATAIC - 738¢
-V RMY I F F A S F Y Y I W KS Y V HTI
- L6 CcCTS SL LL STTYGRAMTPFPTIS
- *+ D VHULULOCPF FLL HMEETLTGCS Y H

7381 - ATCGATGGTTGCACCTCTTCGACTTGCATGATGTGCTATAAGCGCAATCGTGCCACACGC - 7440
-M DGCT S 8 T CMMOZGCY K RNU RATR
- WM VA PULRULA A®*CATISATIVPHNA
- G WL HUL FDULHUDVL * A QS CHTR

7441 - GTTGAGTGTACAACTATTGTTAATGGCATGAAGAGATCTTTCTATGTCTATGCARATGGA - 7500
-v ECTTI VN GM KRS F YV Y A NG
- LsVQLLLMA®*RDTILSMSMAOQME
- * VY NY C * WHETETIV FU LG CLT CI KWR

7501 - GGCCGTGGCTTCTGCAAGACTCACAATTGGAATTGTCTCAATTGTGACACATTTTIGCACT - 7560
-G R G F C K THNWNDNTCLNUGCTDTT FTCT
- AV A S ARULTTIGTI V S I VTHTFA AL
- P WILL QD S QUL EL S Q0L * HTIUILUHW

7561 - GGTAGTACATTCATTAGTGATGAAGTTGCTCGTGATTTGTCACTCCAGTTTAAAAGACCA - 7620
-6 8 TF I S DEVAURUDULSTULIOGQTFI KR RP
- VVHSL VM XU LILVICHSSUL KDOQ
- * Y I H * *» » g C § * F VTPV * K TN

7621 - ATCAACCCTACTGACCAGTCATCGTATATTGTTGATAGTGTTGCTGTGAAAAATGGCGCG - 7680
-I NP TDOQ S S§ Y I VDS V AV KNG A
- 8§ TULL TS HRIULULIUVILIL * KMAR
- O PY * P VI VY C* * C CCEKWRHA

7681 - CTTCACCTCTACTTTGACAAGGCTGGTCAAAAGACCTATGAGAGACATCCTCTCTCCCAT - 7740
-L HL Y FDKAG QX TYET RUHZPIULSH
- F TS TULTURULV KRPMRBRDIDTIULSU&PTI
- $ PL L * Q GW S KDUL*ETSSULUPTF

7741 - TTTGTCAATTTAGACAATTTGAGAGCTAACAACACTAAAGGTTCACTGCCTATTAATGTC - 7800
-F VNLDNILRANNTIKGSUL P I NV
- L s I * TT1II * ELTTUL KV HCULILM S
- C QF RQFES * QH* R FTA AY * CH

7801 - ATAGTTTTTGATGGCAAGTCCAAATGCGACGAGTCTGCTTCTAAGTCTGCTTCTGTGTAC - 7860
-1 v F DG XK S KCDESA A S K S5 A S VY
- * F LMASPNA AT SL L L SLLLCT
- S F *WQ V QMU RIRUVCVF =* V C F CV L

7861 - TACAGTCAGCTGATGTGCCAACCTATTCTGTTGCTTGACCAAGCTCTTGTATCAGACGTT - 7920
-Y¥Y s ¢ LM COQOUPTIULIULULDUG QA ALV S DYV
- TV S§*CANULVFOCCLTI KTULTULYQTL
- Q s ADV?PTY S VA * P S S CIRZRW

7921 - GGAGATAGTACTGAAGTTTCCGTTAAGATGTTTGATGCTTATGTCGACACCTTTTCAGCA - 7980
-G DS TEV S V KMVFDAY VDTF 8 A
- E I VL KF P LRCLMTULMSTUZPTVF Q Q
- R * ¥ * 8§ F R * DV * C L CRUHTLTF SN

7981 - ACTTTITAGTGTTCCTATGGAAAAACTTAAGGCACTTGTTGCTACAGCTCACAGCGAGTTA - 8040
-T F §$ VP M E KL K AL VAT AUHTZGSTEL
- L L VvV F L W KU NTILURHILILILGQQULTA S *
- F *»CS8 Y G KT *GTOCCY S S Q0 R V S

8041 - GCAARAGGGTGTAGCTTTAGATGGTGTCCTTTCTACATTCGTGTCAGCTGCCCGACAAGGT - 8100
-A K GV ALDGV L STV FV S A AROQGG
- QR YV * L * MV § FLHSCOGQULUPUDIEKV
- K 6 ¢ § F R WCEPVF Y I RV S CPTUZ RUZC
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8160

GTTGTTGATACCGATGTTGACACARAGGATGTTATTGAATGTCTCAAACTTTCACATCAC
-vVDTDVDTI KDV IET CLI KT LS HE
- L L I PML TQURMILULNUYVSNUT FUHTIT
- ¢c * Y RC™* HKGCY * M S QTU PTS S L
8161 - TCTGACTTAGAAGTGACAGGTGACAGTTGTAACAATTTCATGCTCACCTATAATAAGGTT - 8220
-§ b L EVTGDS S8 CNNT FMULTYNIKYV
- L T +* K * Q VTVVTTISOCS?PTITII RL
- * L RS DR™*QUL * QF HAUHUL* *« G =
8221 - GAAAACATGACGCCCAGAGATCTTGGCGCATGTATTGACTGTAATGCAAGGCATATCAAT - 8280
-ENMTZPRUDULGA AT CTIUDT GCNA ARIUHTIN
- KT * R P E I L AHUVLTUVMOQGTI S M
- K HD A QR S WRMYT* L * C KA Y Q C
8281 - GCCCAAGTAGCAAAAAGTCACAATGTTTCACTCATCTGGAATGTAAAAGACTACATGTCT - 8340
-A Q VA K 8§ H NV S L I WNUVKUDYMS
- P K * Q XKV T MV FHS S GEGM* XKTTOCGCL
- P §$ § K K 8§ Q ¢ FTHILETGCI KT RTIULHUVTF
8341 - TTATCTGAACAGCTGCGTAAACAAATTCGTAGTGCTGCCAAGAAGAACAACATACCTTITT - 8400
-L 8§ EQ L R K QTIURSA AAI KIKNNTITP'F
- YL NS CVNIKV FVVL PRRTTVYULL
- I * T AA * TN S * CCQUZEEOQHTF ¢~
8401 - AGACTAACTTGTGCTACAACTAGACAGGTTGTCAATGTCATAACTACTAARATCTCACTC - 8460
-RL T CATTURQV YV NV I TTI KTISIL
- b*L VL QLUDI®RILSMS* L L K S H S
- T N L ¢C Y N * T G C QCHNY *NULTQ
8461 - AAGGGTGGTARGATTGTTAGTACTTGTTTTAAACTTATGCTTAAGGCCACATTATTGIGC - B8520
-K GG 6 KI VS5 T CPFI KLMILI KA ATTLTLC
- RV VRULUL VL VLNULU CLU RUEPEPHYT CA
- G w * D C * YL F * T YA * G HI I VR
8521 - GTTCTTGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACATTGTCAATCCATGAT - 8580
-VL AALV CY I VMZPVY HTUL S I HD
- F L L HWUPF VISULCOQYTIHT COQSMM
- § ¢ CI G L L YRYASTVYTIVNUZP * W
8581 - GGTTACACAAATGAAATCATTGGTTACAAAGCCATTCAGGATGGTGTCACTCGTGACATC - 8640
-G Y TN E I I G Y KA TI QD GV TURUDI
- vVT MU KSL VT KPTFURMVYVYSUL VTS
- L H K *NH WL OQSHS G WOCUH S * HH
8641 - ATTTCTACTGATGATTGTTTTIGCAAATAAACATGCTGGTTTTGACGCATGGTTTAGCCAG - 8700
-1 8§ T DD CVF ANIKUHAGT FODA AUWTF S Q
- F L L MI VL QIWNMMLVYVILTUHTGTULA AS
- F Yy * L F C. K * T CWU F * RMV * P A
8701 - CGTGGTGGTTCATACAARAATGACARAAGCTGCCCTGTAGTAGCTGCTATCATTACARGA - 8760
-R 6 G 8§ Y K NUDIKSCPUV VAATITITR
- VVVHTI KMTI KA AA AL * * L L §L Q E
- W W FIOQZK™®* QXL PCS S CVYHY KR
8761 - GAGATTGGTTTCATAGTGCCTGGCTTACCGGGTACTGTGCTGAGAGCAATCAATGGTGAC - 8820
-E I G F I VP GULUPGTUVILUR RATINTGTD
- R L VS * CLAYU RUVLCO®*TE- QS SMUVT
- D WPFHSAWULTSGYOCA AETGSNGQMW* L
8821 - TTCTTGCATTTTCTACCTCGTGTTTTTAGTGCTGTTGGCARCATTTGCTACACACCTTCC - 8880
-F L HFUL PRV F S AV GEGNTIGCYTTUP S
- €1 FYLVFULVILILATTFPFA ATHTUL P
- L A F S TS CPF * CCWOQUHULUL HTUF PUQ
8881 - AAACTCATTGAGTATAGTGATTTTGCTACCTCTGCTTGCGTTCTTGCTGCTGAGTGTACA - 8940
-X L I EY S D FAT S ATCVIL AR AETCT
- NS L 8 I VIULL PULULATPFPTLTULTULS VO
- T H *V * *» FCYULCULU RSTCTC™* V YN
8941 - ATTTTTAAGGATGCTATGGGCAAACCTGTGCCATATTGTTATGACACTAATTTGCTAGAG - 9000
-I F X D AMGI KUPV P Y CYDTNULTLE
- F L RML WAUNU LU CHTIUVMTITTLTIGCS™*R
- F » 6 C Y G QT CATITULTL™* H * F A R G

8101
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9001 - GGTTCTATTTCTTATAGTGAGCTTCGTCCAGACACTCGTTATGTGCTTATGGATGGTTCC -~ 9060
-¢C 8 I 8§ Y &8 EL R PDTURY VL MDG S
- VL FL I VS5 FVQTULUVMZCLWMUVEP
- F Y FL * » A S S RHSULTGCHA AYSGHUWT FH

9061 - ATCATACAGTTTCCTAACACTTACCTGGAGGGTTCTGTTAGAGTAGTAACAACTTTTGAT - 9120
-1 I Q F P NTUYULEGT SV RUVVTTTFTD
- 8§ Y S F L TULTMWIRUVYVYULULE®** QL L M
- HTVsS§$S + HL P G GFC * § 8§ NNV F * C

9121 - GCTGAGTACTGTAGACATGGTACATGCGAAAGGTCAGAAGTAGGTATTTGCCTATCTACC - 9180
-A EYCRUHGTO CIERSEVGEGICL ST
- L 8 T VDMV HAI K GU QI K * V F A Y L P
- * Yy L * T W Y M R K VPR S RYUL PI Y Q

9181 - AGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCAGGAGTTTTCTGIGGT - 9240
-8 G R W VL N N E HYU R AL S GV F C G
- VvV D ¢ F L I M S I TEUL Y Q E F 8 V V
- W * M G 8§ » « » pA I, 0§ §8 I R S F L W C

9241 - GTTGATGCGATGAATCTCATAGCTAACATCTTTACTCCTCTTGTGCAACCTGTGGGTGCT - 9300
-V DAMNILTIANIUFPTUPULV QP V G A
- L M R *» I § * L, T S L L L L CNTILWUVIL
- * C D E S HS * HL Y S$ S CATTCGTCF

9301 - TTAGATGTGTCTGCTTCAGTAGTGGCTGGTGGTATTATTGCCATATTGGTGACTTGTGCT - 9360
-L DV S A SVVAGGIIAIULUVTTCa-A
- * M ¢ L L Q * W L V V L L P Y W * L V L
- R C V C F 8§ 8§ G W W Y Y C HTI GDULTCSOZGC

9361 - GCCTACTACTTTATGAAATTCAGACGTGCTTTTGGTGAGTACAACCATGTTGTTGCTGCT - 9420
-A Y Y F M K FRRAFGEYNUHWUVV A A
- P T TUL * NS D VL L V S TTMILIULULL
- L L L ¥YEI QTTZCUVFWT* VYV QP CCOCTC *

9421 - AATGCACTTTIGTTTTTGATGTCTTTCACTATACTCTGTCTGGCACCAGCTTACAGCTTT - 9480
-N AL L F L M $ FTIUL.CLAUPW BABY S TF
- M B F CF * CL SL Y SV W HOQULTATF
- ¢c T FVF DV FHYTULS GTSUL QL 8

9481 - CTGCCGGGAGTCTACTCAGTCTTTTACTTGTACTTGACATTCTATTTCACCAATGATGTT - 9540
-L P G V Y 8 V F YL YL TV P YV FTWNUDWV
- C R E S T Q 8 FTCT* H S I S PMMTF
- A G 8§ L L § L L L VL DIULU FUHAGQST™*CTF

9541 - TCATTCTTGGCTCACCTTCAATGGTTTGCCATGTTTTCTCCTATTGTGCCTTTTTGGATA - 9600
-S F L A HL Q WPF AMYF S P I VP F W I
- H S WL TPFNGTLU©PCVPFULULILT CTLT F G *
- I LG S P 8 MV CHUVF FSYCAPLDHN

9601 - ACAGCAATCTATGTATTCTGTATTTCTCTCAAGCACTGCCATTGGTTCTTTAACAACTAT - 9660
-T A I Y V F ¢ I 8 L K HCH WU FUFNNY
- Q Q S MY SV FL *» 8§ TAIGS STULTTII
- S N L ¢ I L Y F 8 E A L p L vV L * Q L S8

9661 - CTTAGGARAAGAGTCATGTTTAATGGAGTTACATTTAGTACCTTCCAGGAGGCTIGCTITG - 9720
-L R X R VM F NGV TV F STV FEUZEAA- AL
- L G K E S ¢CL M EULHULV P S RUPRULLC
- *E K 8 HV * WS Y I » Y L RGGOCUPFP V

9721 - TGTACCTTTTTGCTCAACAAGGAAATGTACCTAAAATTGCGTAGCGAGACACTGTTGCCA - 9780
-¢C T F L L N K EM YL XK L R S ETTILTUL P
- VP F C S§ TR K C T * NCVAIRUHT CTCH
- Y L F A Q Q GNV P K I A * RDTUVAT

9781 - CTTACACAGTATAACAGGTATCTTGCTCTATATAACAAGTACAAGTATTTCAGTGGAGCC - 9840
-L T Q Y NR Y L A L Y NI K Y K Y F 8 G 1A
- L HS ITOGIULUL Y I TS TS I S V E P
- Y T VvV * Q V58 €C 8 I * Q V. Q V F Q W s L

9841 - TTAGATACTACCAGCTATCGTGAAGCAGCTTGCTGCCACTTAGCARAGGCTCTARATGAC -~ 9900
-L D T T S Y R E A A COCHULA AI KN ATLINTD
- * I L PA IV KO QLA BARBATT™* QU RIUL * MT
- R ¥ ¥ @ L. 8 * § €8 L L P L 8 K. G & K *+ L
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9901 - TTTAGCAACTCAGGTGCTGATGTTCTCTACCAACCACCACAGACATCAATCACTTCTGCT - 9960
-F S NS GAD VL Y QP P QTS I T S A
- L ATOQVL MFSTDNUBHMHRMHU OQSTULTULL
- *Q LRC * C S L PTTTWDTINIEHTETCTC

9961 - GTTCTGCAGAGTGGTTTTAGEAARATGGCATTCCCGTCAGGCAAAGTTGAAGGGTGCATG - 10020
-VL QS GFURIKMMTFUPSGKVETGTCNM
- F CRV VL G KWH S R QAI KIULIKTGA AW
- S A EWUF * ENGTIUPVR RIGQS* RVUHG

10021 - GTACAAGTAACCTGTGGAACTACAACTCTTAATGGATTGTGGTTGGATGACACAGTATAC - 10080
-vQvVvVvTCGTTTULNGTULUWILUDUDTV Y
- ¥ K * P VEILOQLULMDTGCOGWMTOGQYT
- T 8 NL WNUYDNS* W IVVG*HSTIL

10081 - TGTCCAAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCTAACTATGARAGATCTG - 10140
-C PR HVICTAEUDMLNUPNUNYZETDTL
- VOQDMSFAQOQIKTT CLTIULTMEI KTISZC
- § KT CH L H S RRHAT®* S *» L *» R S§ A

10141 - CTCATTCGCAAATCCAACCATAGCTTTCTTGTTCAGGCTGGCAATGTTCAACTTCGTGTT - 10200
-L I R K 8§ NH S FL VQAGNUVQULU RV
- 8 FANPTTIA ATFULT FIRTLAMTPEFNTFUVL
- H S QI QP T™* L S5CSGWOQQOCS§TSTCY

10201 - ATTGGCCATTCTATGCAAARATTGTCTGCTTAGGCTTAAAGTTGATACTTCTAACCCTAAG - 10260
-I1 GH S M QNICLULRTLIE KUVDTS SN P K
- LAIULCIKTIUVC CLGTLI KT LTIUZ LTILTTULR
- WP F Y A KL S A * A * 5 * Y F * P % D

10261 - ACACCCAAGTATAAATTTGTCCGTATCCAACCTGGTCAAACATTTTCAGITCTAGCATGC - 10320
-T P K Y K F V R I Q P G Q TV F S VL ATUC
- HP I NL S VS NLUV I KUHTFPFUOQTF * HA
- T Q v*» I CP Y P T W S NI F S S S ML

10321 - TACAATGGTTCACCATCTGGTGTTTATCAGTGTGCCATGAGACCTAATCATACCATTAAA - 10380
-Y¥Y NG S P S GV Y Q CAMZ BRUEPINU HTTIK
- TM V HHLVF I 8§V Z?P+*DILTITIUZPIULK
- Q WFTTIWOCL S8V CHET™* S Y H * R

10381 - GGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATTGATTATGATIGCGTG - 10440
-G S FLNGSCGS VG F NTIODJVYUDOC CUV
- VL L MDHVV VL VL TULTIMTIASATC
- F F P *W I MW * CWUPF * H* L *+ L RV

10441 - TCTTTCTGCTATATGCATCATATGGAGCTTCCAACAGGAGTACACGCTGGTACTGACTTA - 10500
- FCYMHHMETLUPT GV HAGTT DL
- L 8§ A I CITIWJSUV FOQOQEVZYTTULU VTIL T *
- FL LY ASYGAS S NUI RSTR RWMWY *# L R

10501 - GAAGGTAAATTCTATGGTCCATTIGTTGACAGACAAACTGCACAGGCTGCAGGTACAGAC - 10560
-E G KFYGPFVDRQTAQAA AGCGTTD
- KV NS MV HLTULTUDI KLU HTZ RTILUGQUVOQT
- R * I L WS TIOCH®*QTUNUZCTGTCRTYRH

10561 - ACAACCATAACATTAAATGTTTTGCCATGGCTGTATGCTGCTGTTATCAATGGTGATAGS - 10620
-T T I T L NV L AWUILYAAVTINTGT DR
- QP *H *MF WHOGCMILULTULSMUVTIG
- N HNTIIXKGCT FGMABAaVYVCCCY QW » » vy

10621 - TGGTTTCTTAATAGATTCACCACTACTTITGAATGACTITAACCTTGTGGCAATGARGTAC - 10680
-W F L NRF TTTULNDT FINIULUVAMTEKY
- G F L I DS UPLUL * MTTULTULWZGQ * & T
- vs*»*IHHYTF FEST*XTLO®* PCGNTETUVDQ

10681 - AARCTATGAACCTTTGACACAAGATCATGTTGACATATTGGGACCTCTTTCTGCTCABRACA - 10740
-N Y EPLTQDUHVDTIULGTPTLTZSA AT QST
- T MNUL * H XK I MLTVYWODTILFULTULEKQ
- L T FDTH RSC* HI GT ST FOCSNR

10741 - GGAATTGCCGTCTTAGATATGTGTGCTGCTTTGAAAGAGCTGCTGCAGAATGGTATGAAT - 10800
-6 I AV L DM CAATLIKTETLTILTUGQNUNGUMN
- BEL P S * I €V L L * KBS CUC CU RMUYV* M
- N ¢CRLPRY V CCFERU AABAABATEUWTYTEHW
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10801 - GGTCGTACTATCCTTGGTAGCACTATTTTAGAAGATGAGTTTACACCATTTGATGTTGTT - 10860
-6 RTIL G S TTIULETDETFTOU®PUFUDVV
- VVL SL VAL F »* KM SLHHTILMMILUL
- S YY P W * HY FRR®*YVYTTI * CC *

10861 - AGACAATGCTCTGGTGTTACCTTCCARGGTAAGTTCAAGARAATTGTTAAGGGCACTCAT - 10920
-R Q ¢ §s G VT VF QG KT F KK I VKGTH
- D NAL VL P S KV S SRIKILULIRA ALI
- T M L W CYVL PR * V DENTZGCM®™*YGH S§ §

10921 - CATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTTCAAAGTACACAGTGG - 10980
-H WM L L T F L TS UL L I L V Q 8§ T QW
- 1 6 CF *»* L 8 * HHY * F L F KV H S G
- L DA FNVF LDIITTIDSCCSKY TV YV

10981 - TCACTGTTITTCITTGTTTACGAGAATGCTTTCTTGCCATTTACTCTTGGTATTATGGCA - 11040
-S L F F F VY ENA AVPFULUPVFTULGTIMMA
- HCF $L FTZ RMILSCHULULIULWUVL WQ
- T VvV L L RECVF L AI Y 8 W Y ¥ G N

11041 - ATTGCTGCATGTGCTATGCTGCTTGTTAAGCATAAGCACGCATTCTTGTGCTTGTTITCTG - 11100
-1 A ACDAMIUL L V KHI KU HATPTLTGCTLV FL
- L L. H vL CCULL $1I 8 THJSOCCWAUCTFUZC
- CCMCYAAC™®*A AO®* ARTIULVLVSV

11101 - TTACCTTCTCTTGCAACAGTTGCTTACTTTAATATGGTCTACATGCCTGCTAGCTGGGTG - 11160
-L P S L ATV A Y FNMVYMUPA AS WV
- YL L L Q QL L TL I WS TT CULULAG *
- T P 8 C N S CUL L * ¥ L HATGCOTX*TUL G D

11161 - ATGCGTATCATGACATGGCTTGAATTGGCTGACACTAGCTTGTCTGGTTATAGGCTTAAG - 11220
-M R I M T WL E L ADT SIL S G Y R L K
- €V S * HGL N WILTULATCUL.V.I G L_R.
- A Y HDMA*I G * H* L V WUL * A * G

11221 - GATTGTGTTATGTATGCTTCAGCTTTAGTTITTGCTTATTCTCATGACAGCTCGCACTGTT - 11280
-bC VMY A S AL VL L ILMTA AT RTUV
- I vL ML QL * F CLVF S * QL AL F
- L ¢C Y v C F 8 F S F A Y S HUD S S HOCL

11281 - TATGATGATGCTGCTAGACGTGTTTGGACACTGATGAATGTCATTACACTTGTTTACARA - 11340
-Y DDA ARU RV WTILMNUYVITIUL V Y K
- M M M L L DV F GH* * M S L HL F T K
- * «# ¢ C * T C L DTUDUEUG CHYTT CTLOQ S8

11341 - GTCTACTATGGTAATGCTTTAGATCAAGCTATTTCCATGTGGGCCTTAGTTATTTCTGTA - 11400
-V Y ¥ G NAL DGQA ATILI S MWA ALV I S v
- 8§ T MV MUL * I KL F PCGUP * L F L =
- L L W*CVF R S8 §8Y FHYV GL S Y FCN

11401 - ACCTCTAACTATTCTGGTGTCGTTACGACTATCATGTTTTTAGCTAGAGCTATAGTETTT - 11460
-T 8 N Y S GV VTTTIMT FTULA ATRA AIUVTE
- P L TIULV SLRUL S CF* L EL *» C L
- L * L F W C R Y DY HVVF S§ *» S8 Y § Vv C

11461 - GTGTGTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACCTTACAGTGTATCATG - 11520
-v CV EY Y PLULFITGUNTTULUGQT CTIM
- VL § I THTU CYULILULATU®PY SV S C
- v ¢ * V5L P I VIY Y WQHULTUV Y HA

11521 - CTTGTTTATTGTTTCTTAGGCTATTGTTGCTGCTGCTACTTTGGCCTTTTCTGTTTACTC - 11580
-L vY CFPLGY CCCCY FGULT FTCTUL L
- L F I v 5 * A I V A A A TUL A F 8 V Y 8
- ¢ L L FL RUL UL UL LUL L L WP F UL F T OQ

11581 - AACCGTTACTTCAGGCTTACTCTTGGTGTTTATGACTACTTGGTCTCTACACAAGAATTT - 11640
-N R Y FRLTULGVYDJYULVSTOGQTETF
- T Vv TS GULULUL V FMTTW S L HI KNL
- P L L Q A Y S W CUL * L L, L Y TP RTI =«

11641 - AGGTATATGAACTCCCAGGGGCTTTTGCCTCCTAAGAGTAGTATTGATGCTTTCAAGCTT - 11700
-R YMNS Q GL L PP K S S I DATFIK L
- & I » TP RGF CLULU RV YV L MUL 8 S L
- VY EL PG ATFA AS * E * Y » CF Q A *
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11701 - AACATTAAGTTGTTGGGTATTGGAGGTAAACCATGTATCARGGTTGCTACTGTACAGTCT - 11760
-N¥N I XK L L 6I GG KUPCTIIKUVATVQ S
- TL 8 CWVULEVNIUHV VSR RILILIULYSTL
- H * V.V GY WU RT™* TMYOQGCYCTV *

11761 - AAAATGTCTGACGTAAAGTGCACATCTGTGGTACTGCTCTCGGTTCTTCAACAACTTAGA - 11820
-KMSDVKCTSVVLL S5 VL Q QLR
- K¢ L T * S A HL WY CS RV F FNNULE
- N V*RKVHTICGTA ALGSSTTT* 8§

11821 - GTAGAGTCATCTTCTAAATTGTGGGCACAATGTGTACAACTCCACAATGATATTCTTCTT - 11880
-V E 8 § 8§ KL WAOQCVQLHNDTIULL
- * S HL L NCGHNUV VY NS TMTIVFF L
- R VIVF * I VGGTMCTTUPOQ™* Y S5 S5 C

11881 - GCAAAAGACACAACTGAAGCTTTCGAGAAGATGGTTTCTCTTTTGTCTGTTTTGCTATCC - 11940
-A K DTTEA ATFEI KMV S LUL S VL L S
- Q KT QUL KL SR RWMWPFUL F CULT FTZUCYDP
- K RHN®* S FREUDGT FSF V CVFATIH

11941 - ATGCAGGGTGCTGTAGACATTAATAGGTTGTGCGAGGAAATGCTCGATAACCGTGCTACT - 12000
-M Q GAVDIN NU RILUCETEMILDNIURAT
- ¢CR VL *TUL 1 GG CARI KT CSTITUVULL
- A G CCRHT™* *V VRGN AR T®*UPOCY S

12001 - CTTCAGGCTATTGCTTCAGAATTTAGTTCTTTACCATCATATGCCGCTTATGCCACTGCC - 12060
-L Q A I A S EF S 8L P S Y A AYA ATA
- FRLLL QN L VL Y HHMUPULMUZPILP
- S 6 Y ¢ FRI * FFTIIOCRYULCGCHTCE®EP

12061 - CAGGAGGCCTATGAGCAGGCTGTAGCTAATGGTGATTCTGAAGTCGTTCTCAARAAGTTA - 12120
-Q E A Y E QA V ANGD S E V VL KKL
- R R PMS RL *L M VIULI K ST F S K S *
- G 6L *» A G CsS * W * F * 8§ R S Q K V K

12121 - AAGRAATCTTTGAATGTGGCTAAATCTGAGTTTGACCGTGATGCTGCCATGCAACGCAAG - 12180
-K K S L NV A K S EFDURD ARAMU QR RIK
- RNL * M WUILNU LS SULTVMILZ®PT CNA AS
- E I F ECG * I *V * Pp * C CHW ATOQUV

12181 - TTGGAAAAGATGGCAGATCAGGCTATGACCCAAATGTACAAACAGGCAAGATCTGAGGAC - 12240
-L E X M ADQAMTQMY K Q AR S E D
- WK RWOQTIUPRILT®*?P K CTNIZ RUGQDTILTZ RT
- G KD GRS G YDUPNUVQTGI KTI * G Q

12241 - AAGAGGGCAAAAGTAACTAGTGCTATGCAAACAATGCTCTTCACTATGCTTAGGAAGCTT - 12300
-KRAKVTS AMQTMULTFTMIULIRI KL
- R €€ Q K * L VL CKOQOCS SUL CL G S L
- E G K 8N * C Y A NUNA ATLUH YA * E A ~*

12301 - GATAATGATGCACTTAACAACATTATCAACAATGCGCGTGATGGTTGTGTTCCACTCAAC - 12360
-DNDALNUNTITITIWNNARDGT CV?PULN
- I M M HL TTUL S TMU® RVMV YV F H ST
- * * C T * QHY Q QCDAMO®* W L C S T QH

12361 - ATCATACCATTGACTACAGCAGCCAAACTCATGGTTGTTGTCCCTGATTATGGTACCTAC - 12420
-1 1 PL TTA AR AI KU LMV VYV PD VY G T Y
- 8 Y H*L Q Q PN S WULUL 8L I MVUPT
- HTTIWDJYS S QTHGO CCU®P* L W YL Q

12421 - AAGAACACTTGTGATGGTAACACCTTTACATATGCATCTGCACTCTGGGAAATCCAGCAA - 12480
-K N TCDGNTT FTVYASA ALUWTETISUQHOQ
- R TL VM VTUPULHMUBHETILUHSGI K S § K
- EHL * W *HULYTICTIOCTULGNUPA AS

12481 - GTTGTTGATGCGGATAGCAAGATTGTTCAACTTAGTGAAATTAACATGGACAATTCACCA - 12540
-V VD AD S K I VQULSETINWMMTDUNSDP
- L L MRTIARTILTFUNILUVI KTLTUWTTIUHQ
- c *¢CG*Q DbDCST™* * N * HG Q F T K

12541 - AATTTGGCTTGGCCTCTTATTGTTACAGCTCTAAGAGCCAACTCAGCTGTTAAARCTACAG - 12600
-N L AW PULTIVTATLWRANGSA AVYVIEKTLOQ
- I W LG66ULILILILQEUL*EPTQQLTILUNUYR
- F G L A S Y CY 8 S K S5 QL 8 ¢C *+ T TGE
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AATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCGGCTGGTACCACACRAA - 12660
-N NE L S P VALUI RU QMG ST CARAMAGTTAQ
- I M N * V Q *HYDURGCEPV VR RILVUPHK
- * *» T E S S S TTTDVULGC CGTWYHTN

12661 - ACAGCTIGTACTGATGACAATGCACTTGCCTACTATAACAATTCGAAGGGAGGTAGGTIT - 12720
-T A CTODDUNA BATLA RAYJYNUDNGSE K GTGTZ RTF
- Q LVLMTMUHELUPTTITTIUZ RI REUVTESEGHL
- 8§ L Y * *» Q CTOCULILT™®* OQTFETG GT R“*VeZC

12721 - GTGCTGGCATTACTATCAGACCACCAAGATCTCAAATGGGCTAGATTCCCTAAGAGTGAT - 12780
-V L ALULSODUHGQTDTLI KW ATRTEFUPIKTGSTD
- CWHY YQTTI KTISUNGTLU DTS STULTZ RUVHM
- A G I TTIURUPUPURSOMGT™* I P * E * W

12781 - GGTACAGGTACAATTTACACAGAACTGGAACCACCTTGTAGGTTTGTTACAGACACACCA - 12840
-6 TGTIVYTELTETPZPTC CRT FVTDTSTP
- VQVQFTQNW®WNUHTLVYGTLTILGQTHQ
- Y RYNULUHRTG GTTUL * V CVYRUHTEK

12841 - ARARGGGCCTAAAGTGAAATACTTGTACTTCATCAAAGGCTTAAACAACCTARATAGAGGT - 12900
-XK G P KV KY L YT F I KO GULUNUNILUNTU R RS®GE
- KGL K * NTOCT S S KA *TT+* I EV
- R A * 858 EI L VL HO QRTLIEKT G OTZPTI K * R Y

12901 - ATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGGCTGGARATGCTACAGAAGTA - 12960
-M VLGSULAAR ATV VT RILOQAGNIABATTEV
- WCW AV * L L QYVF FRIULEMMTLTOG QI K'Y
- G AGOQVFSCY ST S S G WI KT CYU RIS ST

12961 - CCTGCCARTTCAACTGTGCTTTCCTTCTGTGCTTTTGCAGTAGACCCTGCTAAAGCATAT - 13020
-P ANSTVUL S FCATFA AVYVODTUPH BATIKA AY
- L P11 QL CFPS VL L Q * TILUL X H I
- CQ FNCATFULILTC CT FUGCSU RU PG CT™*S§§ 1 *

13021 - AAGGATTACCTAGCAAGTGGAGGACAACCAATCACCAACTGTGTGAAGATGTTGTGTACA - 13080
-K DYLASGOGQPITNUGCVI EKMTLZC CT
- R I T » Q VEDI NI QS SU PTUV * RCCUVUH
- G L P S KWZRTTNUGHO QLG GCET DU VUVYT

13081 - CACACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAACATGGACCAAGAGTCC - 13140
-H T G T G Q A I TV TUPEA AUNMDTOGQTES
- T LV QDU R QULUL * HQ KTULTTMWTIKTS P
- HWUYRTGNJYOCNTU RS * HGPU RV L

13141 - TTTGGTGGTGCTTCATGTTGTCTGTATTGTAGATGCCACATTGACCATCCARATCCTARA - 13200
-FP 6 GA S CCULVYOCRGCHTIUDTUEHTPHNTZPEZK
- L VVLHVVCIVDATTLTTITZG QTITLK
- W WOCFMUL S VL * M DPH * P § K S * R

13201 - GGATTCTGTGACTTGAAAGGTAAGTACGTCCAAATACCTACCACTTGTGCTAATGACCCA - 13260
-G F CDULXKGI XYV QI PTTTGCA ANT D P
- DS VT * KV STSZKJVYULUPTILVILMTDQ
- I L * L ER * VRUPINTVYHTLTG CT®* * P g

13261 - GTGGGTTTTACACTTAGAAACACAGTCTGTACCGTCTGCGGAATGTGGARAGGTTATGGC - 13320
-V G FTULRUNTUVCTVCGEGMMWIE KTGTY G
~ WV LHLETUGQSV?P S AETCGTEKUVMA
~- 6 F YT ®* KHSULJYZ RTUILURNUVET RTLUWTL

13321 - TGTAGTTGTGACCARCTCCGCGAACCCTTGATGCAGTCTGCGGATGCATCAACGTTTTTA - 13380
-¢C §$ ¢CDQULREUPULMOGQQSA ADA ASTTFL
- VVVTNSANUPO®*OCSLIRMETGQOQTERTF *
- * L * PTPRTTULUDAVYVYCGOC CTINIVTF K

13381 - AARCGGGTTTGCGGTGTAAGTGCAGCCCGTCTTACACCGTGCGGCACAGGCACTAGTACTG - 13440
-N G F AV * VvV QP VL HRA AATG QU ATLUVL
- T 6L R CKOC S P S YT VURIETSRTHEHH®*UY «
- RV CGVSAARTLTUZPCGTTGTSTD

13441 - ATGTCGTCTACAGGGCTTTTGATATTTACAACGARAAAGTTGCTGGTTTTGCAAAGTTCC - 13500
-M S 8 TGLULTITFTTI KTI KTULTLVTILTG QS 8§
- CRL QGF * YL QRIK SO CWT FT CT KUVTP
- V VY R A F DI Y NEI KUV AGT F U AIZ KT FL

12601
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13501 - TAAAAACTAATTGCTGTCGCTTCCAGGAGAAGGATGAGGAAGGCAATTTATTAGACTCTT - 13560
-+ KL I AV ASURZ RRMZPERRIEKATIY*TL
- X N * L L S§LPGEGT®*GRUG QTP FTIRILL
- XK TN CCRTPFOQETZ KDETESG GNTLTULDTZESY
13561 - ACTTTGTAGTTAAGAGGCATACTATGTCTARCTACCARCATGAAGAGACTATTTATRACT - 13620
-T L * L RGIULCLTTNMEKTR RTLTFTIT
- LCS *EAVYJYV*LPT®*U RDYTL * L
- F VYV KRHTMSNYOQHETETTIUVYNTL
13621 - TGGTTAAAGATTGTCCAGCGGTTGCTGTCCATGACTTTTTCARGTTTAGAGTAGATGGTG - 13680
-W L K1IVOQRILTLTSMTTFSSTLE* MV
- 6 *RL SSGECCTPTY¥L FQV * S8R W *
- V KD CPA AV AV HDV FUF XK PFFRVDGTD
13681 - ACATGGTACCACATATATCACGTCAGCGTCTAACTAAATACACAATGGCTGATTTAGTCT - 13740
-7 W Y H I Y HV 8V * L NTOQQWIL I * §
- H G TTJYTITSA ASNS ®*TIHNGT®*TF S L
- MV PHISRAOQRILTTZEKTYTMADTILVY
13741 - ATGCTCTACGTCATTITGATGAGGGTAATTGTGATACATTAAAAGAAATACTCGTCACAT - 13800
-M L YV I LMZBRVYVTIUVTIHT®*TI XIKTYSSH
-'c s TS F * » @ * L *Y I KXKURNTRIEHI
- ALRUHFDEGU NTCTDTTULTZ KTETITLUVTY
13801 - ACAATTGCTGTGATGATGATTATTTCAATAAGARGGATTGGTATGACTTCGTAGAGARTC - 13860
-T I AVMMTITISTIUR®ERTIGMTS * R I
- QL L * * * ILL FQ * EGLVYV *LZRTERTE S
- NCCDDTUDTYTFNTZ KT KT DUWYDTFUVETNSF?P
13861 - CTGACATCTTACGCGTATATGCTAACTTAGGTGAGCGTGTACGCCAATCATTATTAAAGA - 13920
-L TS YA YMULT®*V S VY ANUHTY*R
- * HL TR 1 € * L R * A CTU®PTITI I KD
- DI LRV YANILGETRVYVERZ QSTLIULIE KT
13921 - CTGTACAATTCTGCGATGCTATGCGTGATGCAGGCATTGTAGGCGTACTGACATTAGATA - 13980
-L Y NS AMLTZGCVMOQABATL Y AY * H * I
- ¢ TIULRTG CYA AO®*CRUHECRTRTTDTITE R *
- VYV QFCDA AMZRDA AGTIUVGVTLTTLTDN
13981 - ATCAGGATCTTAATGGGAACTGGTACGATTTCGGTGATTTCGTACARGTAGCACCAGGCT - 14040
-1 R I L M G T G T I & V I 8 Y K * HQ A
- 8§68 *WETULV VR RTPEFRT®*T FRTSSTTZ RTIL
- QDL NGUNUWYDTFGTDTFUVQVATZPTG GOC
14041 - GCGGAGTTCCTATTGTGGATTCATATTACTCATIGCTGATGCCCATCCTCACTTTGACTA - 14100
-A E F L L WTIUHTITUHTCT®*OCTPS S5 S UL * L
- RS S YCGFTIULLTIADA ATHTEPHTFEFTUD =
- ¢V PIVDSY Y SLLMZPTITULTTLTR
14101 - GGGCATTGGCTGCTGAGTCCCATATGGATGCTGATCTCGCARAACCACTTATTAAGTGGE - 14160
-G HW LL S P I WMILTIZSU QNI HTLTLS G
- 6 I GC* VP YGC* SR KTTZY*V G
- A L A A E § H MDA D L A K P L I K W D
14161 - ATTTGCTGAAATATGATTTTACGGAAGAGAGACTTTGTCTCTTCGACCGTTATTTTAAAT - 14220
-I ¢ * NM I LRKZ RUDTFUVSSTVTITLN
- FAETIO™*FYGRETTULSTULIRTPTULTF * I
- LL XKYDTFTETETZRTLTG CLTFTDTZ RTYTFIKZY
14221 - ATTGGGACCAGACATACCATCCCAATTGTATTAACTGTTTGGATGATAGGTGTATCCTTC - 14280
-I G TRHTTIU P IUVLTVWMTITGTVYV S F
- L 6 P DI P S QL Y ~ L, F G *» *« Yy Y P 8§
- WDOQTJYUHPNTC CTINTG CLTUDTDTZ RTCTITLH
14281 - ATTGTGCAAACTTTAATGTGTTATTTTCTACTGTGTTTCCACCTACAAGTTTTGGACCAC - 14340
-1 VQ TLMCYT FULULCTFUHTULG QU VTILTDH
- L CKUL* CVIFZYOCYVSTVYU KT EFTUWTT
- CANVFNVULTFS STV FT®PZPTZ ST FGT PTL
14341 - TAGTAAGAAARATATTTGTAGATGGTGTTCCTTTTGTTGTTTCAACTGGATACCATTTTC - 14400
-* * E XK YL * MV FL L L F QL DTTIF
- 8 K XKNTICRUW®WZCECST FO CCTFUNUWTITPTFS
- VR XI FVDGVUDPFUVVSTGYTHT FR
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14401 - GTGAGTTAGGAGTCGTACATAATCAGGATGTAAACTTACATAGCTCGCGTCTCAGTTTCA - 14460
-v 8§ * E § Y I I RM* TY I AIRUV S VS
- * VR SRT* S GG CKULTOT®*ULAZSOQFDQ
- E L GV YV HNQDV VN NULHSSRUL S F K

14461 - AGGAACTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTTCTGGCAATTTATTGC - 14520
-R NF*CMILLIOQLICMAOQLTLA ATITZYSZ?SC
- 66T F sV CC* S S Y ACST FWAQTFTIA
- EL L VY A ADUPAMUHAARASGNILILTL

14521 - TAGATAAACGCACTACATGCTTTTCAGTAGCTGCACTAACAAACAATGTTGCTTTTCAAA - 14580
-*» I NA L KAFQ*L H*Q TMULILFK
- R * THYMULUFS S CTWNI KU QT CTCTFSN
- D KRTTO CUPF S VAW ALTNNVAFAZGQT

14581 - CTGTCAAACCCGGTAATTTTAATAAAGACTTTTATGACTTTGCTGTGTCTAAAGGTTTCT - 14640
-L 8§ N P V I L I KT PFMTULULTZ CTULKV S
- ¢ Q T QR * F * » R L L » L C CV * R F L
- vV X P GNF N KD PF Y DV F AV S KGVFF

14641 - TTAAGGAAGGAAGTTCTGTTGAACTARAACACTTCTTCTTIGCTCAGGATGGCAACGCTG - 14700
-L R XK E VLL NT*NTJS S L L RMATL
- * G R KF C* T XTULULILTZGCSGWOQRTC
- K EG S S V EL KHPFFFAQDGNA AR A

14701 - CTATCAGTGATTATGACTATTATCGTTATAATCTGCCAACAATGTGTGATATCAGACAAC - 14760
-L § VI MTTIIUVITIOUCGQAS QTCUVI S DN
- Y@ * L * L L 8L * S A NUNWV* Y QTT
- I s DYDYYRYDNULUPTMTZ CDTIU RUZ QL

14761 - TCCTATTCGTAGTTGAAGTTGITGATAAATACTTTGATTGTTACGATGGTIGGCTGTATTA - 14820
-8 Y 8 * L KL L I NTULTIUVTMVYVAWUVIL
- P I RS * 8§ C * +*~ I L * L L R W WL Y *
- L FVVEUVVYVYDIKYT FDTC CYUDUGGT CTIN

14821 - ATGCCAACCAAGTAATCGTTAACAATCTGGATAAATCAGCTGGTTTCCCATTTAATAAAT - 14880
-M P T K * 8L T I WIDNUGQTULUVSHULTITVN
- ¢CQ P S8 NR * Q 8§ G * I §$ W F P I *» * M
- A NQ VI VNINULDI KSAGT FU?PVFNI KW

14881 - GGGGTAAGGCTAGACTTTATTATGACTCAATGAGTTATGAGGATCAAGATGCACTTTTCG - 14940
-G VRLDUFTIMTAOGQ®*UV MU RTII KMMEHTF S
- 6G*G6¢G*7TLL *LNETILO®* G S URUCTTFR
- G X ARL Y YD S M S Y EDQDA ATLTFA

14941 - CGTATACTAAGCGTAATGTCATCCCTACTATAACTCAAATGAATCTTAAGTATGCCATTA - 15000
-R I L §$ VM 8§ S5 L L * L K * I L S MDPIL
- VY *~ A * CHPY Y NS NE S * VvV CH ¢+
- ¥ T KRNV I PTTITOQMNILIEKYA ATIS

15001 - GTGCAAAGAATAGAGCTCGCACCGTAGCTGGTGTCTCTATCTGTAGTACTATGACARATA - 15060
-V Q R I E L AP * L V S§ L &8V VL *» Q I
- C K E*S §S HR S WOCUL YL * Y Y DK +
- A K NRARTUVAGV S I CSTMTNR

15061 - GACAGTTTCATCAGAAATTATTGAAGTCAATAGCCGCCACTAGAGGAGCTACTGTGGTAA - 15120
-b 8 F I RNY * 5 Q * P P LETETULTULW *
- TV S 8 E I I EV NS RH* R S Y COGN
- Q FHQ KLUL KSTI AR BATI RTGATUVUVTI

15121 - TTGGAACAAGCAAGTTTTACGGTGGCTGGCATAATATGTTAAAAACTGTTTACAGTCGATG - 15180
-L EQ A S F TV AG I I C* KUILFTUVHMHM
- WNKQVULRWIULA®* Y V KV NI CTLZGQ®*C
- G T S KF Y G G WHNMLI KTV Y S DV

15181 - TAGARACTCCACACCTTATGGGTTGGGATTATCCAAAATGTCACAGAGCCATGCCTAACA - 15240
-* KX L HTUL WV 6 I I QNUVTEU PG CTULT
- RN S TP Y GL GL 8§ KM * Q 8 HA * H
- E TP HL MGWDY P KCDU RA AMZPINM

15241 - TGCTTAGGATAATGGCCTCTCTTGTTCTTGCTCGCAAACATAACACTTGCTGTARCTTAT - 15300
-¢ L G6G* W PLLPFL LANTITULAVTY
- A *D N GL S C S C S QT *» HL L * L I
- L R I MASLV L AR RIEKUHEHNTG GCT CNTILS
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15301 - CACACCGTTTCTARCAGGTTAGCTAACGAGTGTGCGCAAGTATTAAGTGAGATGGTCATGT - 15360
-H T VS8 TG *L TS VU RIK Y * V RW S C
- TP FUL QV S8 * RV CAZSTII KOT™*¥DGHV
- HRFYRULANETGCAQVLSEMVMZEZC

15361 - GTGGCGGCTCACTATATGTTRAACCAGGTGGAACATCATCCGGTGATGCTACAACTGCTT - 15420
-VAAHYMULNAOGQVEHRHHPVMILOQULL
- WRL TTICC* TRWNTIIU®R®™®*™CYNIT CL
- G 6 S L YV X PG G TS S GGDATTA AY

15421 - ATGCTAATAGTGTCTTTAACATTTGTCAAGCTGTTACAGCCAATGTAAATGCACTTCTTT - 15480
-M L I VS L TVF V XKLL Q P M * M HTF F
- ¢+ *» CL * HL 8 8 CY S Q CXCTSTF
- A NS VFNTICQRAVTA ANVNABALTLS

15481 - CAACTGATGGTAATARGATAGCTGACAAGTATGTCCGCAATCTACAACACAGGCTCTATG - 15540
- L MV IIR®*ULT SMSATIYNTGSM
- N * W ¢« * D S * Q V C P Q S T T Q A L =+
- T D GN KTIADKYVERNILAGQHT RTLYE

15541 - AGTGTCTCTATAGAAATAGGGATGTTGATCATGAATTCGTGGATGAGTTTTACGCTTACC - 15600
-8 v s I EI GML IMDNGSWMST FTULT
- vs L *» K * GG ¢ * S * I R G * V LURTIL P
- C L YRNURDVDUHETFPVDETFYAYTL

15601 - TGCGTAAACATTTCTCCATGATGATTCTTTCTGATGATGCCGTTGTGTGCTATAACAGTA - 15660
-C VvV N I 8 P * * F FL MMUPILOGCA ATITV
- A * T FLHEDDS SV F * * CRCV L * Q *
- R K HF s MMTIULSDUDW AUV UV CYUNS SN

15661 - ACTATGCGGCTCAAGGTTTAGTAGCTAGCATTAAGAACTTTAAGGCAGTTCTTTAITATC - 15720
-T M RL KV *» *« L AL RTULU®RUGQT FTFTII
- L ¢G S R F 8§ sS * H* EL * G S S L L s
- Y AAQ GL VASIIKNTFI KA AVLYYQQ

15721 - AAAATAATGTGITCATGTCIGAGGCAAAATGTTGGACTGAGACTGACCTTACTAARAGGAC - 15780
-K 1 M ¢ s CL RQNUVGL RULTULULI KD
- K+ CVHV * G KMLD * D * P Y * R T
- N NV FMS EAI KT CWTETUDILTZKTG?P

15781 - CTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGAGATGATTACGTGTACC - 15840
-L T NF A HS I QC*L NXEMTITTC CT
- $ R I L L TAYNA AS*TIRIRT™*L PRV P
- H E FCS QHTMTUL VK Q GDDVY VY L

15841 - TGCCTTACCCAGATCCATCAAGAATATTAGGCGCAGGCTGTTTTGTCGATGATATTGTCA - 15900
-¢C L T QI HQEY * A QA VL S MTIUL S
- AL PR S 1T KUNTIIRU RRLTFTCRT®*YTCQ
- P Y P D P S RIULGA AGT CT FVDDTI VK

15901 - AAACAGATGGTACACTTATGATTGAAAGGTTCGTGTCACTGGCTATTGATGCTTACCCAC - 15960
- K Qg MV HL * L KGS CHWIUILLMULTH
- N R W Y TYD *¥ KV RVTGY * CLUP T
- T D66 TULM I ERT FVSLATIIDABAKYPL

15961 - TTACAAAACATCCTAATCAGGAGTATGCTGATGTCTTTCACTTGTATTTACAATACATTA - 16020
-L Q NI LIRS MULMST FTO CTIVYUNTHL
- Y K TS * § 66V C* CL S L V F T 11 H =«
- T K EH P N QE Y ADV FHULYULOQVYTIHR R

16021 - GAAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTATTCCGTAATGCTAACTA - 16080
-ES§8 YMMSLL AT CWTTGCTIUP®* C * L
- K vV T » » A Y WP HV GHVYV F RNA AN *
- KL HD ELT GHMULUDMY S VMULTN

16081 - ATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTATGTACACACCACATA - 16140
-M I T P H G TG NILS F M RULCTUHUHI
- ** HL TVDLGT* VL * GY V HTTY
- D NT SR Y WEUPET FVYEA AMYTU®PHT

16141 - CAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGACTTCACTICGTTGCG - 16200
-Q 8 ¢ RL * VL VY CATIHUZRILIHEHTEUVA
- § L AGCRUCTLUCTIVQU FTTUDTFTS STL R
- VL Q AVGATCVLCNGSG QTS STULUZRTZCG
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16201 - GTGCCTGTATTAGGAGACCATTCCTATGTTGCAAGTGCTGCTATGACCATGTCATTTCAA - 16260
-V P VL GDUHS Y VASAAMMTMSTFQ
- ¢ LY * ET1I1UPMULOQUVLTULS®* P CHTFN
- ACIRRZ®PFLCCE KT CCYDHUVI ST

16261 - CATCACACAAATTAGTGTTGTCTGTTAATCCCTATGTTTGCAATGCCCCAGGTTGTGATG - 16320
-H HTN * CCULULTIUPMTFA AMEPOQVUVM
- I T QI §V VC * S§LCLOQT CPU RULT®*C
- 8§ HKXK L VL SVNZPYVCNA AEPGT CT DV

16321 - TCACTGATGTGACACAACTGTATCTAGGAGGTATGAGCTATTATTGCAAGTCACATAAGC - 16380
-S L M * HN CI * EV * A I I ASHTI s
- H* ¢CDTTVSRRYTETLTLTLTUG QUVT * A
- T DV TQUL YL GGMS Y VYO CIKSUHTIKP

16381 - CTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTTTATACAARAAACACAT - 16440
-L P LV F HY VLMVRPFTLVYTTIKTH
- S H * F S I M C * W S GVF WU F I Q KH M
- P I 8§ FPLCANGTU QU VT FGILYZ EKHNT®TEC

16441 - GTGTAGGCAGTGACAATGTCACTGACTTCAATGCGATAGCAACATGTGATTGGACTAATG - 16500
-V * AV TMS L TS MZBRT™* QHUVIGTULM
- CRQ * QCH*LQCDSNMMS®*TLUD =~ C
- VvV 6 S DNV TDFPFDNA ATIATT CTDWTN A

16501 - CTGGCGATTACATACTTGCCAACACTTGTACTGAGAGACTCAAGCTTTTCGCAGCAGAAA - 16560
~-L AI TYULPTULVULRUDSZ ST FSOQOQQZK
- WPRULHTU COQUHTULY * ETOQU ATFT RTSTZ RN
- 66D Y11 L ANTUCTEU RTLIEKTLTFA AU ATET

16561 - CGCTCARAGCCACTGAGGAAACATTTAARGCTGTCATATGGTATTGCCACTGTACGCGRAAG - 16620
-R 5 K P LR KHLSCHMVYTULPTUL YA K
- A Q 8 H* G NI * A VI WYTCHCTT R S
- L KA TETZETT F KULSYGIA ATV VU RTEV

16621 - TACTCTCTGACAGAGAATTGCATCTTTCATGGCAGGTTGGAAAACCTAGACCACCATTGA - 16680
-Y S LTENUGCTIT FHGH RTLTENTDNTILTDTEHH *
- T L * QR I A 8 F M GG W KT ™*TTTIE
- L 8 DREULUHTLSWEVGT KU PURUZPZPTLN

16681 - ACAGAAACTATGTCTTTACTGGTTACCGTGTAACTAAAAATAGTAAAGTACAGATIGGAG - 16740
-T ETM S L L VTV * L KTI VI XJZYTZ RTILE
- QKL CL Y WIULUPG CNT®*I K T™* * S8 TODTW R
- RNY VFTOGYURUVYVTIEKNSTI KVOQTIGE

16741 - AGTACACCTTTGAAAAAGGTGACTATGGTGATGCTGTTGTGTACAGAGGTACTACGACAT - 16800
-§ T PVLKI KV TMVMILLTCGCTTEVTULT RH
- VHL * KR * L W% CCCUVQURYUYDI
- Y TFE KGD Y G DAV VYV Y RGTTTY

16801 - ACARGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTGTAATGCCACTTAGTS - 16860
-T 8 * ML VITULC CS®*HILTULO®* CHTILV
- Q VECW* L L CVDIGSHT CNA BAT*CC
- KL NV GDVYFVLILTSHTV VMZPTILTS 5

16861 - CACCTACTCTAGTGCCACAAGAGCACTATGTGAGAATTACTGGCTTGTACCCAACACTCA - 16920
-H L L * CHXSTM®*ETLTLA AGCTOQTH S
- T Y S 8§ ATRALTGCEUNTYWTLVGPUNTO
- P TL V P Q EH Y VRTITGTLVYZ PTTLN

16921 - ACATCTCAGATGAGTTTTCTAGCAATGTTGCARATTATCAAAAGGTCGGCATGCARAAGT - 16980
-T 8 Q M S FLAMTLUGOTITIUI KT RS AT CTIKS
- HL R * VF * Q CC KL S KGRUHABATIEK V
- I S DEVF S S NV ANYOQI KVOGEGMGQE K Y

16981 - ACTCTACACTCCAAGGACCACCTGGTACTGGTAAGAGTCATTTTGCCATCGGACTTGCTE -~ 17040
-T L HS KDHULVLVUERKVYTITLUPSTDTLL
- L YT PRTTUWYW*ESFCHTZ RTOCGCS
- 8 TLQGPUPGTOGIK S HVFATIGTLA AL

17041 - TCTATTACCCATCTGCTCGCATAGTGTATACGGCATGCTCTCATGCAGCTGTTGATGCCC - 17100
-5 I THLULAO™* CIZRUHALMGQTULTILMTEP
- L L PI C S H SV Y G MULSCS C *«~ (C P
-YYPSARIVYTACSHAAVDAL
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17101 - TATGTGAAAAGGCATTAAAATATTTGCCCATAGATAAATGTAGTAGAATCATACCTGCGC - 17160
~-Y V K R H * NI CUP* I NV V E S Y L R
- M * K G I K I FAHRZ*M*» » NHTCA
- C E X AL KYLPIDIKTGCSU RTITIUPA AR

17161 - GTGCGCGCGTAGAGTGTTTTGATAAATTCAAAGTGAATTCAACACTAGAACAGTATGTTT - 17220
-V R A * 8§ VL IDNUSI KO®*IOQHO™*NZGSMTF
- CARRVF F~+* * I 08§ EFNTU RTUVCTFP
- A RV ECVFDI KT FKVVNSTULEUG QY VTF

17221 - TCTGCACTGTAAATGCATTGCCAGAAACARCTGCTGACATTGTAGTICTTTGATGARATCT - 17280
-S AL * M HCQIKOQLULTULT™* S L M K s
- L HCKCTIAURINUDNTUGCG™®*HOC S L * * N L
- ¢ T VN ALUPETTA ADTIVV F DETI S8

17281 - CTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTCGTGCAARACACTACG - 17340
-L WLLIMT®* VLS MULUDU FVQNTT
- ¥ G6Y * L * L ECCOQC™* T S CKTTULR
- M A TN Y DUIL S V VN ARTULIRA AIKUHYV

17341 - TCTATATTGGCGATCCTGCTCAATTACCAGCCCCCCGCACATTGCTGACTAAAGGCACAC - 17400
-§ I L AT ULUL NYQPPAUHTGCS®*TULIKA AH
- L ¥YWRSCS ITSUPPUHTIA ADT®*RUHT
- Y I G D PAQLUPAPRTULILTI XKGTTIL

17401 - TAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAAAACAATAGGTCCAGACATGT - 17460
-* NQ NI L I Q CADTILT®* K QQ™* V Q TC
- R TRIUF®* F S V QTVYEIUNINU RGSUZ RIHY
- E PEY FN SV CRULMI KTTIG?PDMTF

17461 - TCCTTGGAACTTGTCGCCGTTGTCCTGCTGARATTGTTGACACTGTGAGTGCTTTAGTTT - 17520
~8S L EL VAV VL L XULUL TUL * V L * F
- P WNULSUPULSC®* NC®*HCET CTF S L
- L 6T CRRCUPAETIVDTVSATLTV VY

17521 - ATGACAATAAGCTAAARRGCACACAAGGAGAAGTCAGCTCAATGCTTCAAAATGTTCTACA - 17580
-M T I 8 * X HTR® RS QLN ASZSTI KT CS ST
- *Q *A K S T QGEV S S MILQVNUVIL Q
- D N KL KA HI KEI K SAQT CT FI KM T FY K

17581 - AAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTCAAATAGGCGTTGTAA -~ 17640
-K VL LHMMEFHTL QS T D UL K * A L *
- R CY YT * CF I CNQQTS E&NZ RIZ RTELECK
- G VvV ITHUDUV S S AINUZ RUPIOQOTITGUVUVR R

17641 - GAGRATTTCTTACACGCAATCCTGCTTGGAGAAAAGCTGTTTTTATCTCACCTTATAATT - 17700
~E N F L HAITITULTLGTEI KTLT FULSHIULTITI
- RI S YTQS CLEZIKS ST CTF FZYULTTUL * P
- E F L T RNUPAWZRIKA AUV F I S8 P YN S

17701 - CACAGAACGCTGTAGCTTCAAARATCTTAGGATIGCCTACGCAGACTGTTGATTCATCAC - 17764
-H R T UL * L Q K S * D CLRURVLTILTIUHH
- TERUCSP P KUNULTR RTIARAZMYA ADTG G CT®*T FTIT
- Q NAVASKILGLZPTUGQTUVDS 8§ Q

17761 - AGGGTTCTGAATATGACTATGTCATATTCACACARACTACTGARACAGCACACTCTTGTA - 17820
-R VL NMTMS Y S HEKULTULZKXOQHTTLV
- GG F * I * L CH I HTWNZY * N S TUL L *
- G S EYDYVIFTOQTTTETA AHTS ST CN

17821 - ATGTCAACCGTTTCAATGTGGCTATCACAAGGGCAAAAATTGGCATTTTGTGCATAATGT - 17880
-M § T Vs M WL S QG Q KL ATFTCA A * C
- ¢ QP F QCG Y HKG GI XNWUHTFV HN V
- VNRFNVATITR RAIEKTIGTITLTE ECTIMS

17881 - CTGATAGAGATCTTTATGACAAACTGCAATTTACAAGTCTAGAAATACCACGTCGCAATG - 17940
-L T BEI FMTNU CNIULO OV * KY HUVAM
- **R S L * 0TAIVYZ KSR RNTTSSOGQQC
- DRDULYDIKTLOGQTFTSULETITZPTZ RTIE RIENV

17941 - TGGCTACATTACAAGCAGAAAATGTAACTGGACTTTTTARGGACTGTAGTAAGATCATTA - 18000
-W L HY KQXM*L DFLRTVV VT RSL
- G Y I TSR KO CNUWTT F * ¢ L » * DUH Y
- AT LQAEWUNUVTO GTULTFIU XDU GCSI KTITI T
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18001 - CTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGTTGATATAAASTTCAAGACTG - 18060
-L V F I L HRHLHTTS AL I * S8 858 R L
- W § $ $SYTSGTYTUPOGQRT™®* Y KV QD *
- G L HPTOQDHBUPTHULSVDTII K®ZXTE

18061 - AAGGATTATGTGTTGACATACCAGGCATACCAAAGGACATGACCTACCGTAGACTCATCT - 18120
-K DY VL TYQAYOQRT* P T V D 8 8§
- R I M C * HTURUHBATI KGHUDULP * T H L
- ¢ L ¢ v DI PGIPKDMTYUPRUZ RILTIS

18121 - CTATGATGGGTTTCAAAATGAATTACCAAGTCAATGGTTACCCTAATATGTTTATCACCC - 18180
-L * W VvV §$ XK *» I T KSsSMVTULICTULS P
- Y D G F QN EUL P S @Q WL P » Y V Y H P
- M M @G F KM NUY Q V NG Y P N MUPFP I TR

18181 - GCGAAGAAGCTATTCGTCACGTTCGTGCGTGOATTGCCTTTGATGTAGAGGGCTGTCATG - 18240
-A K KL FVTUPFVERUGLATLM®*®*RAV M
- R R S ¥ § 8 RS CVDWUL * CRGUL S C
- E E A I R HVRAMWTIGU FDV EGT CHA

18241 - CAACTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGATTTTCTACAGGTGTTA - 18300
-Q L EML WVILTVYULS S * D F L Q VL
- N * R ¢ C GcGY*PFP TS P AIRTIU F Y URIC ¢+
- T R DAV G TNULPULUGOQILGUZ F S TG VN

18301 - ACTTAGTAGCTGTACCGACTGGTTATGTTGACACTGARAATAACACAGAATTCACCAGAG -~ 18360
-T *» * L ¥Y R L VML TL X I T @ N S P E
- L 8 8 ¢C T D WL C * H *» K * H R I H Q 8
- L VAV P T GY VDTENNTETFTRYV

18361 - TTAATGCAAAACCTCCACCAGGTGACCAGTTTAAACATCTTATACCACTCATGTATAAAG - 18420
-L M @ N L HQ VTS UL VNIULYHS CTIKX
- * C K T S T R * P V * T § ¥ T TH V * R
- N A K Pp P P G DOQVF K HIL I P L M Y K G

18421 - GCTTGCCCTGGAATGTAGTGCGTATTAAGATAGTACAAATGCTCAGTGATACACTGAAAG - 18480
-A C P GM * C VLR * Y K CS8S VI H * K
- L AL ECS A Y *~D S TN AU Q®™*Y TE R
- L P W NV VRTIIEKTIUVQMUL S DT UL K ¢

18481 - GATTGTCAGACAGAGTCGTGTTCGTCCTTTGGGCGCATGGCTTTGAGCTTACATCAATGA - 18540
-D C Q T E 8 C § &8 F GR M A L S L H Q *
- I VR Q S R VRP L G AWUL *» A Y I N E
- L S bRV Y F VL WAUHRGT FU EULTSMIK

18541 - AGTACTTTGTCARGATTGGACCTGAAAGAACGTGTTGTCTGTGTGACAAACGTGCAACTT - 18600
-§ T L S R LDUL KEUZRUV YV ¢V TTITNUVOQTL
- VL CQ D WT * KNUVL S V * Q T CWNL
- Y F V K I GP EURTUZGCCLTCDI KU RZ BATTZC

18601 - GCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCTGTGGGTTTTSACTATG - 18660
-A F L L HQTI UL MUPAGTITIILWUVLTTM
- L F Y FIZRYULOCLLESPFOCGT F * L C
- F S T 8§ §$ D T Y A C W XNHK S V ¢ F D Y V

18661 - TCTATAACCCATTTATCATTGATGCTTCAGCAGTGGGGCTTTACGGGTAACCTTCAGAGTA - 18720
-8 I T HL * L M F S S GAULURUVTT FRZ RV
- L * P I YD * CS AV G L Y G * p § E ~
- Y NP FM I DV Q Q WGP F T G NILIOQSN

18721 - ACCATGACCAACATTGCCAGGTACATGGAAATGCACATGTGGCTAGTTGTGATGCTATCA - 18780
-T M T N I A R YMEMUHMM®MWUL V VY ML S
- P * P TL P G TWIKOUCTOGCG * L » C Y H
- HDQHCOQV KGN AHUVA AST CDM BATIM

18781 - TGACTAGATGTTTAGCAGTCCATGAGTGCTTTGTTAAGCGCGTTGATTGGTCTGTTGAAT - 18840
-* L. DV *» Q S M 5§ AL LS ATULTIGULTILN
- D * M F S 8 P * V¥V L C * A R * L V ¢ *~ 1
- T R C L A V HETU CTPFV KU RVDUW S V E Y

18841 - ACCCTATTATAGGAGATGAACTGAGGGTTAATTCTGCTTGCAGAAAAGTACAACACATGG - 18900
-T L L * EMN * G L I L L A E K Y NTW
- P Y Y RR * TEG * F CL Q K S TTHG
- P I I 6D E L RV N S A ¢ R XK V Q H M Vv
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18901 - TTGTGAAGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATGACATTGGAAATCCAR - 18960
-L * 8 L HCLULI S F Q F FMTULETIOQ
- CEV CIAC» * VvV 5§ 8 8 8 * H WK S K
- V XK S AL L ADI KV FU©PUVL HDTITUGNU©PK

18961 - AGGCTATCAAGTGTGTGCCTCAGGCTGAAGTAGAATGGAAGTTCTACGATGCTCAGCCAT - 15020
-R L 8 $S VCLRUL K * NGS S TMUL S H
- G YgQgVCeCASG * S RMEUVILRCS AM
- A I XK ¢V P Q A EV EWI KT FYDAUQGQU®©PC

19021 - GTAGTGACAAAGCTTACAAAATAGAGGAGCTCTTCTATTCTTATGCTACACATCACGATA - 19080
-V VT KL T K * R 8 8 8§ I LM L HITTI
- * * 0 $ L Q N RGAULLVFLCY T S R *
- S D KA Y K IEETULVF Y S Y A TMHH D K

19081 - AATTCACTGATGGTGTTTCTTICTITTIGGAATTGTAACGTTGATCGTTACCCAGCCAATG - 19140
-N S L MV FV CF G I VTUL I VTOQUDPM
- I B *+ W C L F VvV L EL * R * § L P S Q ¢C
- F T DGV C L F W NI CWNUVIDI RY P ANA

19141 - CAATTGTGTGTAGCTTTGACACAAGAGTCTTGTCAAACTTGAACTTACCAGGCTGTGATG - 19200
-Q L C VG L TOQESOCQRT* T Y Q A V M
- NCV * VvV » H K § L V XL EL TU RUL * W
- 1 v¢CRVFDTRUVL S NILUNULUPGT GCDG

19201 - GTGGTAGTITIGTATGTGAATAAGCATGCATTCCACACTCCAGCTTTCGATAAAAGTGCAT - 19260
-V v.v cC M * I §$ M HS T UL QL 8 I X V H
- W * FVCE* A CTIUPHUG S S FUR™* KT CI
- 86 S L Y V N K HAVF HTUPOAUPUDIKSO2ATF

19261 - TTACTAATTTAARGCAATTGCCTTTCTTTTACTATTCTGATAGTCCTIGTGAGTCTCATG - 19320
-L L I * 8 N C L S8 FTIUL I VLV S LM
- Y¥Y-* F XA I AV FULULUL F * ~ 8§58 L * VvV 8 W
- T N L XK QL P F F Y Y S D S PCUE S HG

19321 - GCAAACAAGTAGTCTCGGATATTGATTATGTTCCACTCAAATCTGCTACGTGTATTACAC - 19380
-A N K,*CR I UL IMU FHSDNULILU RUVILH
- Q T &8 8§ V G Y * L € &§ T QI CY VY YT
- K Q vvsSDTIDYVPIL K S ATT CTITR

19381 - GATGCAATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGTACCGACAGTACTTGG - 19440
-D A I * V VL P ADTMOQM S TUD S T W
- M 0 FRWCCILQTUPOCI K * VvV P TV L G
- C N L GG A V C RHHEAWNETYUZRU OQYTULD

19441 - ATGCATATAATATGATGATTTCTGCTGGATTTIAGCCTATGGATTTACAAACAATTTGATA - 19500
-M A I I = * F L L DL AY G FTNUDNTILI
- ¢ I «» YDDV F CW I * PF MDILGQTTI * Y
- A Y NM M I S A G F S L W I VY X QU FPDT

19501 - CTTATAACCTGTGGAATACATTTACCAGGTTACAGAGTTTAGAAAATGTGGCTTATAATG - 19560
-L I T CG I HUL PG Y RV * KM WULIM
- L *P VE Y I ¥ Q VTEUV FUZRI KT CGUL * ¢
- Y NL WNTVF TURILQ S L. ENV A Y NV

19561 - TTGTTAATAAAGGACACTTTGATGGACACGCCGGCGAAGCACCTCTTTCCATCATTAATA - 19620
-L L T X DT L M DTUPAI K HLU FU©P S L I
- ¢ * * RTUL * W T ®RU RI RS T CUFHH » =
- VN K GHVF D G HA AGIUEA AU PV S I I NTZK

19621 - ATGCTGTTTACACARAGGTAGATGGTATTGATGTGGAGATCTTTGAAAATAAGACAACAC - 19680
-M L FTQR®*M V LM WUPRSTILZ XTIUROQH
- ¢CCL HKGURW Y * C GG DUIL * K « DN T
- AV YT KV D G IDVETITFENITZEKTTL

15681 - TTCCTGTTAATGTTGCATTTGAGCTTTGGGCTAAGCGTAACATTAAACCAGTGCCAGAGA - 19740
-F L L ML HL 8§ F G6L 8V TULUNZGQT CUOQR
- § ¢ * C CTI * A L G * A * H * T 8§ A R D
- PV NV A F EL WAI KU RMINITII KU ®PUVUZPET

19741 - TTARGATACTCAATAATTTGGGTGTTGATATCGCTGCTAATACTGTAATCTGGGACTACA - 19800
-L R Y 8§ I I W Vv LI SLLIUL *S G T T
- *DTQ* F G C * YROUC™* Y CNULG L Q
- K I L NNUILGV DI A ANTUVIWNIUD Y K
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19801 - AARGAGARGCCCCAGCACATGTATCTACAATAGGTGTCTGCACAATGACTGACATTGCCA - 19860
-X E X P Q HM YL Q *V S AQ*L TTL P
- KR S P S TOCTIJYUNZ RTCLUBHEKNINDT®*Z HTZGCDQ
- REAUPAUHUV SSTIGVCTHMTDTIRATK
19861 - AGAAACCTACTGAGAGTGCTTGTTCTTCACTTACTGTCTTCTTTCGATGGTAGAGTGGARG - 19920
R NNL L R VL VULHLTULZ SO CILMUVEWK
- ETY * ECULTPFTFTZYCLV * W *» 8§ G R
- K P TESATCSSULTUVUILT FDGT RUVE G
19921 - GACAGGTAGACCTTTTTAGRAACGCCCGTAATGGTGTTTTAATAACAGAAGGTTCAGICA - 19980
-DR * TFLETUPUV MV F *  Q KUV Q S
- T G R PF * KR P * WOCFNINIERTZ RTESQ
- Q VDLTFR®RUDNA BARDNGVUVILITTETG GS SUVZK
19981 - AAGGTCTAACACCTTCAARGGGACCAGCACAAGCTAGCGTCAATGGAGTCACATTAATTG - 20040
-XK V * HL Q R D QHKTULWA ASMESTH* L
- RS NTTV FXGT S TS * R QWS HTINW
- @ L TP S KGPAOQASVUNSGVTTLTIG
20041 - GAGAATCAGTAAAAACACAGTTTAACTACTTTAAGAAAGTAGACGGCATTATTCAACAGT - 20100
-E N Q * KH S L TTTULTZ RIEXO®*TA ATLTFN S
- R I S KNTV * L L *ESRZRUHYSTV
- E SV KT QT FUNJVYUPEKI KV YDGTITIOQGOTL
20101 - TGCCTGAAACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTTAAGCCCAGATCACAAA - 20160
- L XK P TULILRAETS®*OZRTIULSU PDIHK
- A * NL LY S EGOQRTULTZ RGTFT™®*AQTITN
- PETYVFTOQSRDILETDTFU KT PR RTSOQM
20161 - TGGAAACTGACTTTCTCGAGCTCGCTATGGATGAATTCATACAGCGATATAAGCTCGAGG - 20220
-W ¥ L T F 8 8 S L WM©NJZS Y SDTISZS SR
- G N *L S RARU YOG * I ETOATISTLMAT RSGC
- ETDTFULELA AMDTETFTIUOQRYZ KTLEZ G
20221 - GCTATGCCTTCGAACACATCGTTTATGGAGATTTCAGTCATGGACAACTTGGCGGTCTTC - 20280
-AMPSNTST FMETISVYVMDUNTILABATVYTF
- L CLRTHU RTLUWT®ERTEFGOQSWTTUWTZ RS S
- YA FEHTIUVYGDTFSHGCGQQTLGOGTLH
20281 - ATTTAATGATAGGCTTAGCCAAGCGCTCACAAGATTCACCACTTAAATTAGAGGATTTTA - 20340
-1 * *» & p *x P § A HKTI HHULNT*RTITL
- F NDRUILSQAULTU®RTPTT* I RGTF Y
- L M I 6L A KU RSOQDSUPLJIKULTETDTFEFTI
20341 - TCCCTATGGACAGCACAGTGAARMATTACTTCATARCAGATGCGCARACAGGTTCATCAR - 20400
-3 L W T AO Q™* K ITS™* QMTP RIEKTEGQTUVEHDOQ
- P YG Q HSEZ KTU LLEBHUNTZ ERTCAINT RTEFTI K
- P M DS TV KDNVYT FTITUDA AGQTSG GS S K
20401 - AATGTGTGTGTTCTGTGATTGATCTTTTACTIGATGACTTTGTCGAGATAATAAAGTCAC ~ 20460
-¥N VCVL *L I FYULMTTULS ST R * * § H
- M CVF CD* 8§ F T * * L CRDINIEKUVT
- ¢ Vv ¢ s VvV I DL L L DDVF V E I I K B’ ¢
20461 - RAAGATTTGTCAGTGATTTCAARAGTGGTCARGGTTACAATTGACTATGCTGARATTTCAT - 20520
-K I € Q * F Q KW S RULQULTMTULTIKTFH
- R FV SDVF K S GQG Y N*T1LOC*NTF I
- DL S VI SKV VU VI XVTTIDTYH ATETISTF
20521 - TCATGCTTTGGTGTAAGGATGGACATGTTGAAACCTTCTACCCAAAACTACAAGCAAGTC - 2058C
-§ ¢C F GV RMUDMTLI KTPSTUONTVYZ KO QUV
- HA L V * GW TOC®*NJULTLZPI KTTSZK S
- ML WO CUZ KDGEVYVETT EFVYT?PEKTLOQRASOQ
20581 - AAGCGIGGCAACCAGGTGITGCGATGCCTAACTTGTACAAGATGCARAGAATGCTTCTIC - 20640
-X RGNQVLZRCLTZ CTH RTCTZEKTETETFL
- 8 VATRGCCDA A®*TLUYVYVODA ATEKTENAEBATE »
- A WQPGVYV AMOPUNILYI KMOQU RMTLTLE
20641 - ARRAGTGTGACCTTCAGAATTATGGTGAAAATGCTGTTATACCAARAGGAATAATGATGA - 20700
-XK $§ VT FRTIMYIEKMTLTULTYOGQTE KTE?®* » »
- KV * P S EL W * KCCJVYTU KT RINIUNTGDE
- K CDUL QWNTYGEUNA AVTIOZPI KTGTIHDMMN
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20701 - ATGTCGCAARAGTATACTCAACTGTGTCAATACTTAAATACACTTACTTTAGCTGTACCCT - 20760
-M 8 ¢ 8 1 LN CVNT®*IHULILT™®*LYFP
- CR KUV YSTVSIULI KJYTZYUFSsSOCTL
- v A K YTQULCQYLNTULTIULA AVUEPY

20761 - ACAACATGAGAGTTATTCACTTTGGTGCTGGCTCTGATAAAGGAGTTGCACCAGGTACAG - 20820
-T T * EL F TUL VL AULTII KZETLHZGQUVQ
- Q HES Y SL WOCMW®WYLO®* * RS CTRYS
- N M R VI HVF GAG S D KGV A PGTA

20821 - CTGTGCTCAGACAATGGTTGCCAACTGGCACACTACTTGTCGATTCAGATCTTAATGACT - 20880
-L ¢ 8 D NG CQULAIB&EKRYULUSTIOQTIULMT
- CA Q TMV A NWUEHETTU CRTFRS * * L
- vV LR QgWULPTOGTULULVDSDIULNTUDF

20881 - TCGTCTCCGACGCAGATTCTACTTTAATTGGAGACTGTGCAACAGTACATACGGCTAATA - 20940
-§ 8 P TQILL *L ETUVQQYTIZRIULI
- R L RRRPFY F NW RTULUCUCNSTYG * *
- vsDADSTULTIGDOCATVHTANK

20941 - AATGGGACCTTATTATTAGCGATATGTATGACCCTAGGACCAAACATGTGACAAAAGAGA - 21000
-N 6 TL L L A I CMTULOGUPNM®* QO KR
- M G P Y Y * R Y V * P *# D Q TOCD KR E
- W DL I I S DM YUDUP RTIKUHVTIKTEN

21001 - ATGACTCTAAAGAAGGGTTTTTCACTTATCTIGTGTGGATTTATAAAGCAARAACTAGCCC - 21060
-¥M T L K KGPF s LI CVDIL * § KN * P
- * L * R RV FHL SV WIVY KA AIKTTS P
- D S XK EGPF FTYULCGU FI K Q KL AL

21061 - TGGGTGGTTCTATAGCTGTAAAGATAACAGAGCATTCTTGGAATGCTGACCTTTACAAGC - 21120
- VVL *¥L *R * Q8 I L GMULTFT S
- G W F Y S ¢C KDNURAVFLETGC®*UPULOQARA
- G 6 § I AV KI TEUH S WDNADILYKITL

21121 - TTATGGGCCATTTCTCATGGTGGACAGCTTTTGTTACAAARTGTAAATGCATCATCATCGG - 211840
-L W A I $ H GGG QL LUL QM * M HHHR
- ¥y 6 P FLMVDS F CY K CIZXT CTITIISG
- M G H F S W W T AUPUV TNV NA S S S E

21181 - AAGCATTTTTAATTGGGGCTAACTATCTTGGCAAGCCGAAGGAACAAATTGATGGCTATA - 21240
-KHF *L G L TIULASU R ERNIEKILMATI
- §$ I F NWG* L 8 W QA EGTN * W L Y
- A F L I GAUNUYULGI KU PI KEU GQTIUDGTYT

21241 - CCATGCATGCTAACTACATTTTCTGGAGGAACACAAATCCTATCCAGTTGTICTTCCTATT - 21300
-P C ML TTUVF S GG G6GTQI LS S CUL PpPI
- R AC*LHV FULEEUHI KSY PV V FULF
- M HANY I F WIRNTNUPTIO QLS S Y S

21301 - CACTCTTTGACATGAGCAAATTTCCTCTTAAATTARGAGGAACTGCTGTAATGTCTCTTA - 21360
-H $ L T * A NF L L DN * E ELUL * CL L
- T L * HE Q X 8§ 5 * I KRNCGCUNUVS *
- L FDMS K FPILI KULRGTHARUVM S L K

21361 - AGGAGAATCAAATCAATGATATGATTTATTCTCTTCTGGAAARAGGTAGGCTTATCATTA - 21420
-R R I K s M I * F I L F W KU KUVGUL S L
- G E S NQ * ¥YDLF S 8 G KR * A Y H +
- E N QI NDMTIVYSULLEI KGR RTILTITIHR

21421 - GAGAAAACAACAGAGTTGTGGTTTCAAGTGATATTCTTGTTAACAACTAAACGAACATGT - 21480
-E K TTELWUPQVIVPFPFLULTTI KU RTSC
- R KQ Q S CGF K * Y 8 C * QL NEHV
- E NN RV YV VS SDILVNN®*TNMKF

21481 - TTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTGACCGGTGCACCACTT - 21540
-L F S Y Y FLL SL VVVTULTSGA AUZPIL
- Y F L I I 8 Y S H * W * «» p « P V HHF
- I F L L F L TLTZ S G SDLDURTCTTF

21541 - TTGATGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTATGAGGGGGGTTTACT - 21600
-L M M F KL L I TLWNIULUBRBRL™* G G F T
- ¥ * C § § § * L HSTYUVFIYEUGUGIULL
- DDV QAUPNJYTQHTSS MWRGV Y Y
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21601 - ATCCTGATGAAATTTTTAGATCAGACACTCTTTATTTAACTCAGGATTTATTTCTTCCAT - 21660
-I L M XFLDQTULFTIO*TTLRTITYTFTFH
- § » * NF * I RHSULFUNSZSGT FTISS S I
- P DETITFRSDTTLVYULTOQDILTFTLTPTF
21661 - TTTATTCTAATGTTACAGGGTTTCATACTATTAATCATACGTTTGACAACCCTGTCATAC - 21720
-F I L ML @GV FILILTITIRTLTTTILS ¥
- L F*CYRUVSYY™*™ S YV * QPCHT
- Y SNV TGV FHTTIVNUBHTTF FTDNTPEPVTITE
21721 - CTTTTAAGGATCGTATTTATTTTGCTCCCACAGAGAAATCARATCTTGTCCATGOTTGGE - 21780
-L L RMV FILILPGQQRUNTU GQMLTSUVUYVG
- F » G WYL FCCHRETIZEKTGCTCZP®WLG
- P KDGTIVYF FAATETZ KT SU NV VVIRGH®WYV
21781 - TTTTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTATTAACAATTCTACTA - 21840
-FP L VLP*TTGSHSH® R®*ILILULTTITILTL
- F WF Y HE Q Q VTV GDY Y * QT F Y *
- F G S T MNUDN K S Q sV ITITINNSTN
21841 - ATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTTTCTTTGCTGTTTCTA - 21900
-M L L YEHVTLUNGC CVYTTULSTLTLT FL
- CCcC YT SMP* 1L * I V * QPFILTG CTCTF*
- VVIRACNT FETLTCTDUNTPTFEFTFA AVYVS K
21901 - AACCCATGGGTACACAGACACATACTATGATATTCGATAATGCATTTAATTGCACTTTICG - 21960
-N P WV HRUHTITLS®YSTIMEHETLTIA AL S
- T HG Y TDTYJYODTIU RS OCTIOT*TILHTFR
- P MGTOQTUHTMTITFDU NG BATFNT CTTFE
21961 - AGTACATATCTGATGCCTTTICGCTTGATGTTTCAGAAAAGTCAGCTAATTTTARACACT - 22020
-5 T YL MUPTFRTLMTPFOQI KTSOQV ILUINT
- VH I *» L FA®*TC CPFRIEKVERS*TF+TTL
- Y I S DAFSULDUVGSTETZ KTS ST GNTFT KTHTL
22021 - TACGAGAGTTIGTGTTTAAARATAAAGATGGGTTTCTCTATGTTTATAAGGGCTATCAAC - 22080
-Y E 8§ L CLKTIZ KMNGT FSMTFTIZERSEATIN
- T R V C V * K * R W V 8 L CL * G L s T
- REFVF FKNZEXKDGTFTLZYUVYZEXKGTYSOQFP
22081 - CTATAGATGTAGTTCGTIGATCTACCTTCTGGTTTTAACACTTTGARACCTATTTTTARGT - 22140
-L *M * FV I YULULVULTTULOM*HNTULTFPFTILS
- ¥ R C 353 8 * 8 T F W F » HF ET Y P Fr +~ V¥
- 1 DVVRDTLUPSGTPFNHNTTLIXTPTITTFI KHTL
22141 - TGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAGCCTTTTCACCTGCTC - 22200
-¢ L LVLTULOQTIULETPTFILOQTPTFUHTILTL
- A S WY * HYUKTF * S HS Y SLTFTTCS
- P L ETINTTONTVFRATLTLTATFSTEPALQ
22201 - AAGACACTTGGGGCACCTCAGCTGCAGCCTATTTTGTTGGCTATTTAAAGCCAACTACAT - 22260
-X T L 6 ARQL QP I LL ATI * & QL H
- RHL GHV S CSULFTC CWILTFTE KA ANTYTI
- D T W G T & A A A Y F V G ¥ L K P T TP
22261 - TTATGCTCAAGTATGATGAARATGGTACAATCACAGATGCTGTTGATTGTTCTCAAARTC - 22320
-L €S S MMIKMVYOQSQMILTILTIUVTUEITZEK.I
- Y AQUV * * KW YDNZEHT RTCTC CT®*TULTFSTZKS
- M L XK Y DEUNGTTITDA AV VDCSTGgHNT?P
22321 - CACTTGCTGAACTCABRATGCTCTGTTAAGAGCTTTGAGATTGACAAAGGAATTTACCAGA - 22380
-HL L NS NALILURALTERTLTTI KTETFTR
- T C* T QML C*Z EL *D* QRUHNTLTPOD
- L AELIKTCS SV K S STFETITDIEKGTITY® QT
22381 - CCTCTAATTTCAGGGTTGTTCCCTCAGGAGATOTTETGAGATTCCCTAATATTACAAACT - 22440
-P L I §GUL F PQEMULT®*TDSTL ILGT
- L *» F Q G C 8§ L R R CCZETIU&PO®*X VY Y K L
- 8§ NF R YV VP S DV V RUP PUPINITNL
22441 - TGTGTCCTTTTGGAGAGGTTTTTAATGCTACTAAATTCCCTTCTGTCTATGCATGGGAGA - 23500
-¢C VL L E&RTFTULMLTLUENTSTULTLTSMEGT R
- VS F WURGTF * CY * I PF CLG CMG E
- ¢ P FGEVWV PN ATI KT FU PGSV Y AUWTER
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22501 - GAAAAARAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACARCTCAACATTTTTIT - 22560
-E KK PFLIVLLTITTLG CSTTUG QHTFF
- K KN F * L CC*LLCHBALZ GQTLINTITFF
- KX I SNCVADJVYZ SVLYNSTTFTF S

22561 - CAACCTTTAAGTGCTATGGCGTTTCTGCCACTARGTTGAATGATCTTTGCTTCTCCAATG - 22620
-0 P L SAMATFTILU PILS*MTITFASTPM
- NL * VL WRT FCHT®*VES®*SLIULTILZ GQTC
- T F KCY GV SATIZ KTLNUDTILTZCTFSNYV

22621 - TCTATGCAGATTCTTTTGTAGTCARGGGAGATGATGTAAGACAAATAGCGCCAGGACAAR - 22680
-5 M @ I L L * S REMMOP®™DTEKT™*ROQDK
- L ¢ RFFCSB8QG®R*CEKTNSZSA ARTN
- YA DS FVV KGDUDVUZROQIAPGO QT

22681 - CTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCATGEGTTCTGTCCTTG - 22740
-L VL L L ITITIINGCOQMTISUW®VV S L
- WwcCcYOCS®* L * 1L * I AR * FHGULTGCT?PTC
- ¢ VI ADVYUNJYIKLPDDTFMGT CUVUL A

22741 - CTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATAATTATARATATAGGT - 22800
-L ¢ I LGTTILMILTULGQTLUVTITITITINTISG®G
- L EY *EH* CYPF NW®* L +# L * I &« V¥
- WNTIRUNTIDR AT STGUNTYUNJTYZ KT YR Y

22801 - ATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTARTGTGCCTTTCTCCC - 22860
-I L DM ASULGTPILTR RETTYTILMGCGCTL S P
- 8 * T W QA * AL * ERUHTIM*CAFTILTP
- L RHGI KTILTPREPTFERTDTIS SNV VE®PTF S P

22861 - CTGATGGCAAACCTTGCACCCCACCTGCTCTTAATTGTTATTGGCCATTAAATGATTATG - 22920
-L M ANLAPUHTILTLTLTIVTIGEHO®X*MTIM
- * W QTLHPTTOECS * L L L ATIZ KT™®*TLW
- DGKUPCTZPZPALUNTCYJUH®WPLNTDTYS®G

22921 - GTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTGTAGTACTTICTTTTG - 22980
-V FTPULULALA ATUNTULTTETLS ®*» Y FULL
- F L HHYWHWILZPTTULOQTZSTUGCSTTFTF +
- FYTTTGTIOGYOQPYRVVYVULSETFE

22981 - AACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCACTGACCTTATTAAGA - 23040
-N F * M HR P RF VDOQONTZYZ PLTTULTULR
- T F KCTGUHGTILUWTT KTITIUHT®* TP Y * E
- L L NAPATUVCGEGEPI KTLSTUDTLTIZKN

23041 - ACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGETACTGGTGTGTTAACTCCTTCTT - 23100
-T 8§ Vv § I L I L MDSEVULVYOGCS®* L L L
- PV CQTF®*F * WTUHUWYWOCVNTSTFF
- QCV NV FUNTFUNGLTGTGUVTLTTTZ® PSS §

23101 - CAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTGATTTCACTGATTCCG - 23160
- RDFNUHPUNNULAVMFTLTIJSTILTIUP
- XK EI S TI1 8 TTIW®WU®ET®*TCTF* FUH*FR
- KRFQPTFOQQTFOGRDU VSDTFTODS S V

23161 - TTCGAGATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCTCTTTTGCGGGTGTAA - 23220
-F E I L KHUL XK Y * TP F HLATLTLTGV +
- S RS * NI *» NI RHTFTTULTLTFTUWGT CK
- R DP KT S EILDTISZ®PCSTFOGOGUV S8

23221 - GTGTAATTACACCTGGAACAAATGCTTCATCTGAAGTTGCTGTTCTATATCAAGATGTTA - 23280
-V * L HL E QML HLZE KTULTULTPVYTII KMTL
- CN Y T WNI KT CTP F- I * S CCJS 8T S8TZRTC *
- VITPGTUNA ASTSEVA AVLYOQDVHN

23281 - ACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACACCAGCTTGGCGCATAT - 23340
-T A L M FLQOQPFMOQTINTGSIUHGOQTLTGA AY
- L H * CF Y SN S5 C®RSTUHT S STULATH I
- ¢ TDV STATIHADG LTTPA ATMWTE RTIY

23341 - ATTCTACTGGAAACAATGTATTCCAGACTCAAGCAGGCTGTCTTATAGGAGCTGAGCATG - 23400
-I LLETMZYSURTULI KOG QATVELT®*®E ETLS M
- F YW XKQCTIUPDSSURLSZ YU RS *AACcC
- § T G NNV F TOQHA AGCTUILTIGA ATEHYV
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23401 - TCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGGCATTTGTGCTAGTTACCATA - 23460
-§ TLLMSA ATV FULULEULA AZPFVILUVTI
- RHFL * VRHSYWS S WHTULC* L P Y
- DTS Y ECDTIU®PTIGH AGTITCASYHT

23461 - CAGTTTCTTTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTTATACTATGTCTTITAG - 23520
-Q F LYYV VLA KNILILMWILTIULTC GCL =
- § F FIT®*Y™*PKTIVYCOGILYYVTF FR
- V S LLRSTSOQZ K STIVAYTMSTULG

23521 - GTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATACCTACTAACTTITCAA - 23580
-V L I VQLULTULTITUPULILYTULULTF Q
- ¢ * * FNCLUL™* * HHCYT Y * L F N
- A DS § I AY S DNNTTIA ATILIUPTNUNIF S I

23581 - TTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTAAARACCTCCGTAGATTGTAATA - 23640
-L AL L QK * CL FLWUILI KU®PUPO®M* I VI
- * HY YR SN ACTFYG* NLIRI RTIL *~ Y
- § I T TUEVMZPVSMAIZKTS VDO CNM

23641 - TGTACATCTGCGGAGATTCTACTGAATGTGCTAATTIGCTTCTCCAATATGGTAGCTTTT - 23700
-C TS A E I L L NVLICTF SN NMMUVATF
- VH L RRUPFY * M C+* F A S P I W * L L
- Yy I ¢ GDSTECADNTLULULAGQYG S F C

23701 - GCACACAACTAAATCGTGCACTCTCAGGTATTGCTGCTGAACAGGATCGCAACACACGTG - 23760
-A HN * I VH S QVLLLVNUZRTIA ATHUV
- HTTK S CTULIRYOCC®*TG S Q H T ~
- T Q L NRA L S GIAATEU QDT RUNTRE

23761 - AAGTGTTCGCTCAAGTCAAACAAATGTACAAAACCCCAACTTTGAAATATTTTGCTGGTT - 23820
-K C S8 L K 8 N K CTU KUPQUL*NTIILUV YV
- VRS S QTWNUVQNUPNTFETITFWWTF
- V  F AQ VKQMY KT®PTULZI XKYT FGG F

23821 - TTAATTTTTCACARATATTACCTGACCCTCTAAAGCCAACTAAGAGGTCTTITTATTGAGG - 23880
-L I FHKYYULTULOF* S QUL URGILULTULR
- * F FTNTITO®*™UZPSIE KA ANM® TEUVTF Y * G
- N F § QI L PDUPULI KU PTI KU RST FTIZETD

23881 - ACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGAAGCAATATGGCGAAT - 23940
-T C€CS 5L TIR*HSLMULAS * S NMA AN
- L AL **» GDT R * CWULHEUA AWATIWTRM
- LL FNKUVTULA RARDAGTFMMIE KU G QYGTEC

23941 - GCCTAGGTGATATTAATGCTAGRGATCTCATTTGTGCGCAGAAGTTCAATGGACTTACAG - 24000
-A * VI L ML E I S F VURU RS S MDIL Q
- P R *Y * C¢C * RS HULCMAEUVOQWT Y S
- L 66GDIDNW ARUDILTITGCAQIE KT FIUNGTULTV

24001 - TGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTGCTGCTCTAGTTAGTS - 24060
-C CHL C S L M I * L L PTTTULTULIUL * L V
- VAT S AH®* * Y DCCILUHT CU CSS * ¥y
- L PPLLTDDMTIARATYTA AA AILUVS G

24061 - GTACTGCCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTCARATACCTTTTGCTA - 24120
-VL PLULDOGHTULVILALTULUFPI KTUYULTUL L
- Y CHCWMDTIWOCMWU®RUCUCS S NTT FOC CY
- T AT AGWTV FGAGA AA ATLOQTI PV FAM

24121 - TGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATCAGAACC - 24180
-C XK WHTIG S MATULTETLUZPI KMTFSMTZBRT
- A NGTI * V Q WHUWS Y UP X OCS UL * E P
- Q MAYRPFDNGTIGVYVTOQNVTILTYEN?Q

24181 - AAARACRAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAA - 24240
-K N KsS PTWNULTARURLTVIEKTFIE KNUHTLQ
- KTNR QP I * Q GD * S NSURTITUVYN
- K QI ANOQVPFNIKA BATISOQOQTIOQETSTLTT

24241 - CAACATCAACTGCATTGGGCARGCTGCARGACGTTGTTAACCAGAATGCTCAAGCATTAA - 24300
-@ H QL HWA AOSBCIKTULTULTU RMIULIEKH *

N I NCTIGOQA AR ARU RTCM™*TPETU ECS SIS STI K

T 8§ TALGI KU LOQDVVUNIGQNA AG QA ATULN
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24301 - ACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATA - 24360
-T HLL NNV LALTITLJVYVO QT FAQUVECEC*+MTI
- HT C * T T * L * FWHCNTFIEKTZG CRH AZE K~ Y
- T L V XK QL S S N F G A I §8 S VL NUDI

24361 - TCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCA - 24420
-S FRDILTI X SRURPRYU KTLTGS* UL QA
- P FATO®* * S RGGGTUNO®*O QVNTZYTZROQQ
- L 8 RLD KVEAEUVOQTIDUZ RTILTITSGR

24421 - GACTTCAAAGCCTTCARACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATCAGGG - 24480
-D F KA F KPM * HNN* S G L LK S G
- T S KPS NLCNTTTUNIU GG GT C* N O G
- L Q8§ L OQTYVTOQ®QULTIU®RA AAETITRARA

24481 - CTTCTGCTAATCTTGCTGCTACTARAATGTCTGAGTGTGTTCTTGGACAATCARAAAGAG - 24540
-L L'LILLLLZXKTGCUL SV FLDING QK E
- FC * 8 CCY * NV * VvV ¢S WTTIZKTKS
- 8§ ANLAATI KMSET CVLGOQS KTZ RV

24541 - TTGACTTTTGTGGAAAGGGCTACCACCTTATGTCCTTCCCACARGCAGCCCCGCATGGTG - 24600
-L T FVERABMAZMTTTULCPSHZI KTG QTPTZ RMUV
- * L L WK GULUPUPYUVLPT S S P AUWLC
- DF CG XK G Y HL M S FUPOQH AR BATPUHGUV

24601 - TTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACTTCACCACAGCGCCAG - 24660
-L S S YMSRMCHPRTRGTSZPOQTZ ROQQ
- ¢ L PTCHVCAIUPGETETLTHTHSZB A S
- VFLHVTY VP S QETZRUNTFTTA ATPA

24661 - CAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAAGGTGTTTTTGTGTTTAATGGCA - 24720
-Q F VM KA KHTSLVIEKVZF FTLG CTLMA
- NL 8§ * RQ S I LUDP S * RCF CV * W H
- I CHEGI XA AYT FUPURTETGV VT FVTFTWNSGT

24721 - CTTCTTGGTTTATTACACAGAGGAACTTCTITTTCTCCACAAATAATTACTACAGACAATA - 24780
-L L GLLHRGT S FULHEK™* L LOQTI
- FLVYYTETETLULTFSTNNTYTYUZ RGO QY
- 8 WPITOQRNTFTFSG®POQTITTITTTDNT

24781 - CATTTIGTCTCAGGAAATTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTATCATC - 24840
-HL 8 QEI VMSILLASTLTTGQT PMTI
- I CLRIKULM®*OCRTYUWHHT®* QHSTIL *» 8
- F VS GNCDVVIGTITINNTUVTYTDST?P

24841 - CTCTGCAACCTGAGCTTGACTCATTCAAAGAAGAGCTGGACAAGTACTTCARAAATCATA - 24900
-L ¢ NL S LTUHSKI KSWTSTSI KTITI
- § AT *A *LIQRURAGO QVTILGQTZ KSY
- L QP EL D S F KETETULTDTIEKTYTF KN NIHT

24901 - CATCACCAGATGTITGATCTTGGCGACATTTCAGCCATTAACGCTTCTGTCGTCAACATTC - 24960
-H H QML IULATT FOQALTULTULSSTTF
- I TRC™* S WRHTFRUEHES?®*RTFTCTRTUGQTEH S
- 8 PDVDULGDTISGTINA ASUVVUNTIQ

24961 - AAAAAGAARTTGACCGCCTCAATGAGGTCGCTAMAAATTTAAATGAATCACTCATTGACC - 25020
-K K XL TASM® RS STULI KTIM* M NUHTGSTLT
- KRN * P P Q * G R * KF K * I T H » p
- KEIDRULNEJVHA AIEKIUNTLIDNTETGSTULTITUDL

25021 - TTCAAGAATTGGGAARAATATGAGCAATATATTARATGGCCTTGGTATCTTTGGCTCGGCT - 25080
-F KN WENMSUNTITLUNGTLTGMTFGS A
- SR I G K I *AI Y * MALUVT CTLA ATZRTL
- Q E L G K Y EBE QY I KW&PWZYVWLGF

25081 - TCATTGCTGGACTAATTGCCATCGTCATGGTTACAATCTTGCTTTGTTGCATGACTAGIT - 25140
-$ LLD*L P S S WUILOQS SO CT FVAO~YTLUV
- HC W TN CHRUHGYNTULA ATLTLTEHTUD * L
- I AGLIATIVMUVTTIULTLTCGCT CMTS.C

25141 - GTTGCAGTTGCCTCAAGGGTGCATGCTCTIGTGGTTCTTGCTGCAAGTTTGATGAGGATG - 25200
-V AV ASRVYVHALVV VYVILAAGSTLM R RM

L QL PQGCMILILUMWT FTLTLAG QU V* » g »

C 8 CLKGAC CSTGC®GBGSCCCU KTETDETDTD
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25201 - ACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATAAACGAACTTATGGATTT - 25260
-T L S QF S RV SNZYTITHTI KT RTTYGF
. L * A S € Q6 CQI TLHTINTETLMMDPDIL
- 8§ B PVL KGUV KILU HYTO®*TNTULUWTISOC

25261 - GTTTATGAGATTTTTTACTCITGGATCAATTACTGCACAGCCAGTAAAAATTGACAATGC - 25320
-V Y E1I1 PY S WINYVYTCTA ASTI KNT®*GO QTC
- FMRPFPFTULG S ITH A QPVIEKTITDHNA
- L *DFLULLDOQLILHSQ®* XKL TMZL

25321 - TTCTCCTGCAAGTACTGTTCATGCTACAGCAACGATACCGCTACARGCCTCACTCCCTTT - 25380
-F S CKYCSCVYSNDTA ATSTULTTEPTF
- S PA STV HATATIPLGOQA BASTLTPTF
- L L QVLFMULOQQRYU®RYI KTPUHSTUL S

25381 - CGGATGGCTTGTTATTCGCGTTGCATTTCTTGCTGTTTITCAGAGCGCTACCARAATAAT - 25440
-RMACYW®RTZGCTIST CC CTFSETRTYU QNN
- GWULVIGVYATFLA AV FOQSATTIKTITI
- DGLLLATLEHTFTLILTFTFTR RA ALTPTIEK*L

25441 - TGCGCTCAATAANAGATGGCAGCTAGCCETITATAAGGGCTTCCAGTTCATTTGCAATTT - 25500
-C A Q * XM AASUPTL* GL PV HTLTOGQTF
- AL N KRWOQLATLZYUE KGTFOGQT FTIOCNIL
- R S I KD G S * P F I RMATGSTS S FO-ATIZY

25501 - ACTGCTGCTATTTGTTACCATCTATTCACATCTTTTGCTTGTCGCTGCAGGTATGGAGEC - 25560
-T A A I CY HL FTSTFACRTG CTRYGSG
- L L LFV TIVYSHULILUL VAR AGMTEA
- ¢ CYLLUPSIHTIT FCTLSTILQVHWTZ RTR R

25561 - GCRATTTTTGTACCTCTATGCCTIGATATATTTTCTACAATGCATCAACGCATGTAGAAT - 25620
-Al FVPLCLUDTITFUSTMUHEGOQTRMMS“*N
- Q FLYL YATLTZIVYT FULOQCTINABAGTCT RTI
- N F CTSMZP * Y I FYNU AGSTUHUVEL

25621 - TATTATGAGATGTTGGCTITTGTTGGARGTGCARATCCAAGARCCCATTACTTTATGATGC - 25680
-Y YEMULATLTLTEVOQTIOQET PTITTL*C
- I M RCWULCWUEXKTG CI KT ST KNTPTLTULTYTDA
- L * DVGFV GSANUZ PR RTIHTYT FMMTEP

25681 - CAACTACTTTGTTTGCTIGGCACACACATAACTATGACTACTGTATACCATATAACAGTGT - 25740
-0 LLCLLAHT®*TIL*LUL YTTIS®*OQSC
- NY FVCWHTUHNTYODVYT CTIUPUVYNST SV
- T TLFAGTU HTITMTTU VYU HTITUV S

25741 - CACAGATACAATTGTCGTTACTGAAGGTGACGGCATTTCAACACCARAACTCAAAGARGA - 25800
-HR YUNG CRTY * R *RHFNTIKTUOQTRR
- TDTTIVVTETGDTGTITSTTZ PI KTLTEKTES?D
- Q@ I QL §$ L L KV T ATFTOQUHTG ONTSTIKTKT

25801 - CTACCAAATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAAAGACTATGTCGTTGT - 25860
-L P NWWULTF * G * ALTZRTGCO*URILTCTRSC
- Y Q1 6 G Y S EDUZ RUHTSGVY EXDYV V V
- T XK L VVILRRJIGTSECVLI KTMS STL Y

25861 - ACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACAAATTACTACAGACAC - 25920
-T WL FHRSILULUPATZ®*TYVYYTUNTVYTV YT RH
- HG Y F TEV Y YQULETGSTOGQTITTTUDT
- M A1 S PKTFTTS SULSLHIKTILTLJUG ETHL

25921 - TGGTATTGAAAATGCTACATTCTTCATCTTTAACAAGCTTGTTAAAGACCCACCGAATGT - 25980
-W Y * KCY I L HL * QA C * RPTTEC
- G 1 ENATTFTFTIFNIKTLVIE KTDTGPTPUNUV
- VL KM UL HS S S LTS SULULJEKTTHTE RMECEC

25981 - GCAAATACACACAATCGACGGCTCTTCAGGAGTTGCTAATCCAGCAATGGATCCAATTTA - 26040
-A N THNJZRT RTILTFU RSTC®* S S NG GSUNL
- Q I HT I DG S S G V AUNU PA BAMMTDE PTI Y
- X Y T Q S TAULUGQETLTLTIG QU QU®®WTIO QTFHM

26041 - TGATGAGCCGACGACGACTACTAGCGTGCCTTTGTAAGCACAAGAAAGTCAGTACGAACT - 26100
-* * A DDD Y * RAVFUV STTU RIEKT®*V VU RT
- DEPTTTT SV PL * A QESTETVYE]L
- M § RRRLL®ACLTCGCECIEKTHTEXKJTEKT Y S TDHNL
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26101 - TATGTACTCATTCGTTTCGGAAGAAACAGGTACGTTAATAGTTAATAGCGTACTTCTTTT - 26160
-¥Y vL I R F GRNIRYVNJS * *+ R T S§ F
- MY S F VS EETGTULTIVNSVLTLTF
- C TH S F R KIKQVU R * *» L I AYVFFF

26161 - TCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTACTGCGCTTCGATTGTG - 26220
-S CFRGIULASU HTSHZ®PYOCA ASTIUV
- L AF VYV FLLVYVTLAITULTA AILIRLSTCEC
- L L s WwyYs< C¢c>* S H*P SL LRV F DO CUV

26221 - TGCGTACTGCTGCAATATTGTTAACGTGAGTTTAGTAAAACCAACGGTTTACGTCTACTC - 26280
-¢C VL L QY C* R EUP S KTWNUGULIZRILL
- A Y CCNTIVVNVYVYSLVKUZPTUVY VY S
- R T AATIULUL T * V * » N QRF TS TR

26281 - GCGTGTTAAAAATCTGAACTCTTCTGAAGGAGTTCCTGATCTTCTGGTCTAAACGAACTA - 26340
-A €C * X S E L F * R S § * § 8§ 6 L NE L
- RV KNLNS S E GV PDULULV *» T N *
- VL KT »* TULULIXUETFULIF WS KRTN

26341 - ACTATTATTATTATTCTGTTTGGAACTTTAACATTGCTTATCATGGCAGACAACGGTACT - 26400
-T1 1 1 I L FGTULTULULTIMAIDNOGT
- L L LLFCULELOM* HCILSWOQETTTUVTL
- Y Y Y Y S VWNV FDNTIAYHGI RUGOQRTY]Y

26401 - ATTACCGTTGAGGAGCTTAAACAACTCCTGGAACAATGGAACCTAGTAATAGGTTTCCTA - 26460
-I1 TV E EVL KQULULEUGQWNTULUVTIGT FL
- L P L RS L NUNSWNNGT*» *« *= VvV 8 Y
- Y R * GA * TTUPGTMEU PSNU RFP I

26461 - TTCCTAGCCTGGATTATGTTACTACAATTTGCCTATTCTAATCGGRAACAGGTTTTTGTAC - 26520
-F L AW I MULUIL QP FA AY S NU RNU RTFILY
- § » P GL CY Y NULUPTIULTIUGT T GT FOCT
- P S L DY VTTTIU CLTF®* S EOQV F V H

26521 - ATAATAAAGCTTGTTTICCTCTGGCTCTTGTGGCCAGTAACACTTGCTTGTTTTGTGCTT - 26580
~-I I KL VvV F L WLULWZPUVTULA ATGCTFUVL
- * * § L F S 8§ 68 CGQ * HL L VL CUL
- N KA CFPULALVASNTOC CLTF FOCUCHATC

26581 - GCTGCTGTCTACAGAATTAATTGGGTGACTGGCGGGATTGCGATTGCAATGGCTTGTATT - 26640
-A AV Y RIDNWUVTGOGTIATI AM-BATCTI
- L L 8 T EULTIGT™* L AGU LU RILGQUWIUL VL
- c c¢cL QN*L GDWRUDGCGCDTGCNGILYOC

26641 - GTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTICAGGCTGTTTGCTCGTACCCGC - 26700
-V G6GL MWUL S Y FV A S F RLFARTR
- * A * CGLATSULULPS G CL L V P A
- R L DVAT*LULURCTPFULIGQAVYCS Y UPIL

26701 - TCAATGTGGTCATTCAACCCAGAAACAAACATTCTTCTCAATGTGCCTCTCCGGGGGACA - 26760
-§ M WS FNUPETNTITULTILNUVZPILTERGT
- Q CGHSTOQK K QT FVFSMCL 86 G Q
- N VV I QP RNIKHGSSQOASUPGTUDN

26761 - ATTGTGACCAGACCGCTCATGGAAAGTGAACTTGTCATTGGTGCTGTGATCATTCGTGGT - 26820
-I v T RPILMES ELV I GAUVITITZ ROG
- L P DR S W KUVNULSTLUVULMS SV F VYV
- ¢C DQTAHGI K * T CHW CCDUH S W S

26821 - CACTTGCGAATGGCCGGACACTCCCTAGGGCCCTGTGACATTAAGGACCTGCCAARAGAG - 26880
-H L RMAGHT STULGRTC CDTII KT DTLTZPZKE
- T CE WPDTUPO™* GAVTULZ RTTZGCUG QI KR
- L A NGRTULUPRALTY HK * GP A KU RTD

26881 - ATCACTGTGGCTACATCACGAACGCTTTCITATTACARATTAGGAGCGTCGCAGCGTGTA - 26940
-I TV AT S RTUL S Y Y KL GA S QU RV
- 8§ L WL HHERTEFILTITWNM®*XTET RTZ RSV *
- HCGY I TN AV FULILUGQTIUZ RTSUVHAATCLCTR

26941 - GGCACTGATTCAGGTTTTGCTGCATACAACCGCTACCGTATTGGAAACTATAAATTAAAT - 27000
-6 T D S GF ARA Y NI RUYUZ RTIGNYIKTLN
- AL IQ VLULHTTA ATUVULETTIH N®=*I
- H * F R F CCTI QPULUZPYWI KTUL * I K Y
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27001 - ACAGACCACGCCGGTAGCAACCACAATATIGCTTTGCTAGTACAGTAAGTGACAACAGAT - 27060
-T DHAGS NDUNTIALLUVQ®* YV TTOD
- QT TPV ATTIULILCGCOM* U Y S XK * QQ 0 M
- R PRPRTX* QFRQYCF AS TV SD NZRLOCJC

27061 - GTTTCATCTTGTTGACTTCCAGGTTACAATAGCAGAGATATTGATTATCATTATGAGGAC - 27120
-V 8§ 8 C * L PG Y K S RD I DY UHZYTED
- FP HL VDFQVTIHMZETIILTITITIMZPBRT
- F I LLTSJ SURUILOQ®*™OQ_0UZRY * L §1L * @& L

27121 - TTTCAGGATTGCTATTTGGAATCTTGACGTTATAATAAGTTCAATAGTGAGACAATTATT - 27180
-F @ DCYULES* RYUNIKT FWNUGSETTITI
- PRI AIWNILDVYTIIIS S TI VU ROQTLF
- 8§ €6 LLF G I LTUL* * Vv g * ~ DJNJYL

27181 - TAAGCCTCTAACTAAGAAGAATTATTCCGAGTTAGATGATGAAGAACCTATGGAGTTAGA - 27240
-* A S N*EELFGVZR * * R T VYG V R
- KPLTXKNVY S ELDUDETEU PMTETLTD
- 8 L *L RRITIU RS * MM KNTILMWS * 1

27241 - TTATCCATAARACGAACATGARAATTATICTCTTCCTGACATTGATTGTATTTACATCTT - 27300
-L 8§ 1 X R T * KL F 8§ S * H * ILL YL H L
- ¥ P * KK EHENYSL PDIDGCTIYTITL
- I HKTNMIKTIILFULTTULTIV VYU FTSC

27301 - GCGAGCTATATCACTATCAGGAGTGIGTIAGAGGTACGACTGTACTACTARRAGAACCTT - 27360
-A 8§ ¥ I TIUZ RSV ILEV VRILTY Y * KDNL
- RAI SL S 66V C*R Y¥YDOCTTI XU RTL
- EL Y HY QEOCVZEXREGTTVILLKTETPCOC

27361 - GCCCATCAGGAACATACGAGGGCAATTCACCATTTCACCCTCTTGOTGACARTAAATTTG - 27420
-A HQEHBTURAIIEHETPFTILILTLTTTIJNL
- PP I R NTIRGQFTTISPSC=*oQg* 10C¢
- P S 6T Y EGNS?PFUHTPILADINTEKTF A

27421 - CACTARCTTGCACTAGCACACACTITGCTTTTGC T TG IGACEGTACTCGACATACET - 27480
-H * L AL AHTULTILILULVILTVILT EDTEITP
- T NLH*HTULCT F O CLTCO™®*RY ST VYL
- L T CT S8 THT FATPFPA ACADTUGTTZ RIUHEHTY

27481 - ATCAGCTGCGTGCAAGATCAGTTTCACCAAMACTTTTCATCAGACAAGAGGAGGTTCAAS - 27540
-1 8 CV QDQFHQNTPSES S DKT RTR RTFEFN
- 8 AACKTI S FTUHXTTF FHOQTU RGO G ST
- QL RARSVYV SPEXLTFIRTUOQETETUVQQ

27541 - AAGAGCTCTACTCGCCACTTTTTCTCATIGT TGCTGCTCTAGTATTTTTAATACTTIGCT -~ 27600
-X 8 8 TRHFPF S$LLUL DL * YPF * Y F A
- RALLUBABTTFSHCCCS S S I FNTTLL
- EL Y S PL F LI Y AALUVT PTILTITLTGCTF

27601 - TCACCATTAAGAGAARGACAGAATGAATGAGCTCACTTTAATTGACTTCTATITGTGCTT - 27660
-8 P L RERUYQNET"®* 2 HTPFN*LLPF VL
- HH * E X DRMUNZELTTULTITDTZ FVYTLTCGCTF
- T I KR KTE *~ M S S§ L *# I, T S& I C A F

27661 - TTTAGCCTTTCTGCTATTCCTTGTTTTAATAATGCTTATTATATTTTGCTTTTCACTCGA - 277320
-F S L S8 AI PCFU¥N¥HNAYVY I LV PTR
- L A F L L F L VLIIMIULTITITVFUWTE FTGETLE
- * P F CY S L F * ¢« ¢ L L Y F G F H §8 K

27721 - AATCCAGGATCTAGAAGAACCTTGTACCRAAGTCTAAACGAACATGAARCTTCTCATIGT - 27780
-N P &G S RRTULVY QS LMNTET HTETSHC
- I 0DLEEZPOCTI XUV * T NMIKTLTULTIV
- S R I * K NL VP X S KRT * NU P S8 L F

27781 - TTTGACTIGTATTTCICTATGCAGTTGCATACGCACTGTAGTACAGCGCTCTGCATCTAR - 27840
-F DLYVF S MAQL ¥THTCS ST ATLTCTI*
- L TCISILOCSCIRTVUVVYQROCATSN
- * L V FL YAVAYATLO®* VY S AUV EHTL]?Z

27841 - TARACCTCATGTGCTTGAAGATCCTTGTARGGTACAACACTAGGGGTAATACTTATAGCR - 27900
-* T S8 CA * R SL * 6 TTULGV IL I A
- KPHVLEDTPGC CTE KV Y QH* G * Y L * H
- N L M CL K I L VRYNTU RGUENTUVYSS T

FIG. 4 Cont'd




U.S. Patent Apr.22,2008  Sheet 43 of 82 US 7,361,747 B2

27901 - CTGCTTGGCTITGTGCTCTAGGARAGGTTTTACCTTTTCATAGATGGCACACTATGETTC - 27960
-L L G FVL*ERTPFYULFTIUDTUGTTLU®WF
- CLALCST®RIEKG GPTTP PSS * MAHYGGS
- A WULCALGIEKUVLZPTFHTZRUWNIETMEMUVQQ
27961 - ARACATGCACACCTAATGTTACTATCARCTGTCAAGATCCAGCTGGTGGTGCGCTTATAG - 28020
-XK HA HL MLUL STV KTIGQULUVVRL *
- N M HT * CY Y QL SR S B8 W WCAZYS
- T CTPHNUVTTINGCGCQDZ®PAGGSG G SZ2TLTIA
28021 - CTAGGTGTTGGTACCTICATGAAGGTCACCARACTGCTGCATTTAGAGACGTACTTGTTS - 28080
-L 6V 6T FM KV T KIULULHULETUVYULYUL
- * VL VPGS ®*RSPNG CCTIOM®T RI RTTCGCSC
- R CWUYULHETGHO QT AR ATFU RTUDVLUV YV
28081 - TTTTAAATAARCGAACAAXTTAARATGTCTOATAATCCACCCCARTCARRCCARCGTAGT - 28140
-F * I NE QI KM SDUNGZPOGQSUNUZ QTR S
- F K * T NKULJ KT CLTIMDUZPNIGQTUNUVYV
- L N KRTWNOI®*NUV % «+ WTZPTIZ KT EPT*+ C
28141 - GCCCCCCGCATTACATTTGGTGGACCCACAGATTCARCTGACAATARCCAGAATGGAGGA - 28200
-A PR ITTFGGPTTDSTUDNINTU QI NG G
- P PALHLVYDUEPOQTIGQTLTTITTZ RMESTD
- P PHY I WWTUHRTEFUNT®*TGQ®™*UPETWTERT
28201 - CGCAATGGGGCAAGGCCAAAACAGCGCCGACCCCAAGGTTTACCCAATAATACTGCITCT - 28260
-R N G ARPKQRTZRUPOQGULUPUNUNTAS
- A M G QG QNS ADZ PIE XV Y?PTITITULTZ RIL
- Q WG KAMZ KT APTT P PURT FTOQS®™*JYOCV L
28261 - TGGTTCACAGCTCTCACTCAGCATGGCAAGGAGGAACTTAGATTCCCTCGAGGCCAGGGE - 28320
-W FTALTUGQEHEGIE XETETLT RTEFTPZR RGT G QG G
- 6.8 QL S LS MARURNTLODSTLTEH AT RA
- V H S8 S HS AWOQGGT™* I PSU RUPGR
28321 - GTTCCAATCAACACCAARTAGTGGTCCAGATGACCAAATTGGCTACTACCGAAGAGCTACC - 28380
-v P I NTNSGUPODTDGTIUGYYRU RIA AT
- FQSTPTIVVQMTUI XKTLATTTETETLT?D
- S N Q HQ* WS R™* P NUWILIULUPI KSTGSTYFP
28381 - CGACGAGTTCGTGGTGGTCACGGCAAAATGARAGAGCTCAGCCCCAGATGETACTTCTAT - 28440
-R RV R GG GD GG KM K EL 8 P R W Y F Y
- DEFVV VT ATEKT®* KSSA AZPUDTUGTS I
- T S S W W *RQNEUZ RU BAOQTPIOMVTULTILTL
28441 - TACCTAGGAACTGGCCCAGAAGCTTCACTTCCCTACGGCGCTAACARAGAAGGCATCGTA - 28500
-Y L TG PEASTLTPYGANIEKTEGTIUV
- T * EL A QKL HF P T ATILTIKIKA AT S Y
- P RNUWPR RS FTSULRZRT* QRRUHR RM
28501 - TGGGTTGCAACTGAGGGAGCCTTGAATACACCCAAAGACCACATTGGCACCCGCAATCCT - 28560
-W v AT E G AL NT P XK D H I G TU RNUP
- 6L QLRET PO™* I HPI XKTTTULAWAZPATITL
- @ C N * 6 $§ L E YT QR P HWMHDPQ g »
28561 - AATAACAATGCIGCCACCGTGCTACAACTTCCTCAAGGAACAACATTGCCARAAGGCTTC - 2B620
-N NN AATV L Q L P Q G T TTULUP K G F
- I TMLPUPCVYVNT FLUEKTETUG QHTG COQTZ KA ASTS
- * 0 CCHRATTS S SRUNUNTIABAIEKTERTLTHL
28621 - TACGCAGAGGGAAGCAGAGGCGGCAGTCAAGCCTCTTCTCGCTCCTCATCACGTAGTCGE - 28680
-Y A E G S RG G S QA S SRS S SR SR
- T QREAWAEH AAVEKZPLULA ATPEUHVUVA
- R RGKOQRROQSSLFSILLTITT®* SR
28681 - GGTAATTCAAGARATTCARACTCCTGGCAGCAGTAGGGGAAATTCTCCTGCTCGAATGGCT - 2B740
-G N 8§ R N S TP G S S R G N S P AU RMMA
- VI Q EI ¢ L L AAUV GE I L L L EW L
- * F K K F NS W QO * G K F 8 C S NG ~
28741 - AGCGGAGGTGGTGAAACTGCCCTCGCGCTATTGCTGCTAGACAGATTGAACCAGCTTGAG - 28800
-8 G 6 G ETALAMLTULTELTLZDUERTLTIPNGQTULE
- A E VUV KLZPS SR RYOCCOS* TDO*TSTLR
- R R W * N CPF RAIAMAMROQQIUITETPA RANT™*E
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28801 - AGCAAAGTTTCTGGTAAAGGCCAARCAACAACAAGGCCAAARCTGTCACTAAGAAATCTGCT - 28860
-S§ KV s 66K G Q ¢ QQ G QT VTIXKIK S A
- A K FL VK ADNIDNNDNI KA AIKULSTILUZRNILL
- Q S F W *RPTTTRUPNTU CH®* ETI1ITCSC

28861 - GCTGAGGCATCTARAAAAGCCTCGCCAAAMACGTACTGCCACAAAACAGTACAACGTCACT - 28920
-A E A S KX PROQIKTIRTH ATI KO GQYWNUVT
- L RHL KSLAI KDNWVILUPQQNSTTS S L
- * 66 I * KA S8 P KTUVYCHI EKTVQRHS

28921 - CAAGCATTTGGGAGACGIGGTCCAGAACAAACCCAAGGAAATTTCGGGGACCAAGACCTA - 28980
-Q A F GRRGUPEU GQTGQGNT FGD QDL
- KHL GD V V QN KUPIKUE ETI S G TI KT *
- § I W E T W S R TNUPURI KV FRGU®PURUPN

2B981 - ATCAGACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAATTTGCTCCAAGTGCC - 29040
-I R QG TD Y K HWUP QI A QF A P S A
- § DK ELITWNTIUGRI KTLUHNILLGQUVX
- Q TRN=* L QTULAANTZGCTTITCSIKTCX

29041 - TCTGCATTCTTTGGAATGTCACGCATTGGCATGGAAGTCRCACCTTCGGGAACATGGCIG ~ 29100
-S AFF GM S RIGMEUVTUPSGTWIL
- LHSLETZ CHA AL AMWI K SHTULUZ REUHTG *
- C I L WDNUVTHWUHGS SUHTVFGU NMRATDID

29101 - ACTTATCATGGAGCCATTAAATTGGATGACAAAGATCCACAATTCAAAGACAACGTCATA - 29160
-T ¥ HG A1 KL DD XKUDUPOGQTFIE KTUDI NV I
- L IMEUZPULNWMTIEKTIH HNSGSI KTTS Y
- L S WS H* I G * QR S TTI QURI QU RUHT

29161 - CTGCTGAACAAGCACATIGACGCATACAAAACATTOCCACCAACAGAGECTAMAAAGGAC - 29220
-L L ¥ KHIDA AYI KTU FUPZPTEUZPTIKIKSD
- ¢ *»T S8 TLTUHTI KU HSUHOQOQOSTULI KT RT
- A EQAH * R I QNTIUPTWNIU RIA AT®*TIEKGQ

29221 - AARAAGAARAAGACTGATGAAGCTCAGCCTITGCCGCAGAGACAAAAGAAGCAGCCCACT - 29280
-K K K X TDEW AOQUPULUPIOQT ROQIEKI KT QT PT
- KR KRLMIEKTIL S L CRZ RUDIKI RS S P L
- K E KD * *» 58 S A F AAZETIKTEUAG BHA ANIEHTC

29281 - GTGACTCTTCTTCCTGCGGCTGACATGGATEATTTCTCCAGACAACTTCAARATICCATG -~ 29340
-v T L L P A A DMUDUDTF S ROQUL QN GSM
- *L FFLRULTWMTISUPUDINUFIKTI P *
- D s 5 8 ¢CG * HG * FL QTTS S KF HE

29341 - AGTGGAGCTTCTGCTGATTCAACTCAGGCATAARACACTCATGATGACCACACAAGGCAGA - 29400
-5 G A S ADSTOQA*TTILMMTTGQSG R
= VEL L L I QUL RHIKHS *» » p HKATD
- W s F C * FN S GINTUHTUD DTIDIUHTIROQM

29401 - TGGGCTATGTAAACGTTTTCGCAATTCCGTTTACGATACATAGTCTACTCTTGTGCAGAR - 29460
-W A M*TF S5 Q FRLRYTI VY S C ATE
- GG L ¢C X R F RNS YV Y DT+ S TULV QN
- 6 YV NV FA I P F T IHS L L L CR M

29461 - TGAATTCTCGTAACTAAACAGCACAAGTAGGTTTAGTTAACTTTAATCTCACATAGCAAT - 29520
-* I L VT KOQHIK * Vv *» L T L I S HE 8N
- EF 8§ * L N $§$ TSRV F S * L, * 8 H 1 A I
- N S RN* TAQVGL VNV FDNTILTT®* QS

29521 ~ CTTTAATCAATGTGTAACATTAGGGAGGACTTGAAAGAGCCACCACATTTITCATCGAGGC - 29580
-L * s M CVNTIU RETUDTULI KTETPUPUHTFHT RG
- FNQCVTLGRT®* X S HHTIVF F I E A
- L I NV * K * GCGLET®RATTT FSSTZ RT©P

29581 - CACGCGGAGTACGATCGAGGGTACAGTGAATAATGCTAGGGAGAGCTGCCTATATGGAMG - 29640
-H A E Y DUZ RGY S E * C* 6 BL P I WK
- TR S TTIETGTUV NN ARTETST CTLTZYSGR
- R GV RS RV Q0 * I MLGRAZAZYMEE

29641 - AGCCCTAATGIGTARRATTAARTTTTAGTAGTGCTATCCCCATGTGATTTTAATAGCTTCT - 29700
-$ PNV * N * F * » ¢ Y PHUVIULTIAS
- AL M CKTIWNUFS S A I PMO®™*T F + *+ [, L
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P *C V KL I L VVL S P CDTFNS ST FIL
TAGGAGAATGACAARAAAAAAAPAARAARAARAAAR - 29736
* END K K K K K K K K X

R RM TK XK K K KK KX

G E * Q K K K K X K K X

29701
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1 - GATGGGTCCTTTTCGGTTGGTTGGAGCTAGAGAACATCTAGACAAGAGATTIGCTTGARA - 60
-D G S F S VG WS * RTSU RUGQETITCTLEK
- M GP FRLVGAREUHTLTDIE KT RTFAT"*N
- W VL FGWULETLTEUSNTI®*TUZ RTUDTULTLEI
61 - TTTTAGACACATCGACAGCGAGCCGACGTACGGATCACGTGGATGCGTCATATTTGTTAT - 120

-F * T HR QR ADV VR RTITWMZPBRIHETITECCY
- FRHTIDJGSET PTJVYOGSURGCUVTITF FUVTI
- L DT ST ASU RRTODU HUVDA ASTZYIULULL

121 - TATTTAAAATGACAGCAACTGTTCTTTGCTCATTGAGCAGGGAGAAGACGTCTGACGAAT - 180
.Y L K * Q QL F F A HO*AGT RTZ ERTRTILTN
- I * ND SN CSULUL1IETZ QG GETDUV™* RM
- P XMTATVTILCSULSRETZKTSTUDESTC

181 - GCCAAAGCAGGCACRACGTCAGCTAGTAGTCGTATGGATCCAARGCAGECCCACACTEEE - 240
-A K AGTT S8 AS5 S5 RMDUPI KU QA AIHTSG G
. P KO AOU®ROLUVVYVWIOGQSZRTPTTULA
- Q S RHNV VS * * 5 Y GS KA AGU PUHUWL

241 - TTTCCATTCTACCTCTCGGAACRAGARCCACAGTTGCTCTTTTGTGIGCAGGTTGAGTCA - 300
-F P FYLSEU QETPOQLULTFTCVOQVE S
- FHS TSI RNIEKUNZUHST CST FVCRTLSQ
- 8§ I L PLGTU RTTVA ATLTULTCA ATGT®* V K

301 - AACGGACAGGAAGTCCAATCTCTGCACGATCACGCACCGAAGCCCCTGAGACACCTTCTC - 360
-N G 0O EV QS LHDUHABATPZI KT PTILR RIELTL
- T DRIKGSUNULGCTTITT HT RTGSU®PO™*DTTF S
- R TGS UPTI S AUR.S85RTEA ATPTETT?®PSTP

361 - CGGGATAGCCTCCGTGCACTTGTGGAGTTTTTACCGTGAACACCAGATCATCTCGACCTT - 420
-R D S L RALVETFTLTPS®*TZPDUHTLTDL
- G I A S V HL WS P FVYUREU HKGOQITISTTF
- @ * PPCTOCGVYVV FTVYVYDNTT RSTZ ERT®PF

421 - TTTCCGCATGACGGGGTCGAACTTGTCGGGATACACAAGTAATTTGCAAGACTACGGAAT - 480
-F P HDGVETLTVYVSGTIUHTE KT®* FARTILTZ RN
- FRMTGSNTUILSGVYTSNTULG QDTYGTI
- S A *RGRTU CRUDTU QUVTIC CE KTTTEF

481 - TCGTGGTTAGTGCCGGTGTTCCAGCAACTCGACCAACGTCTTTACCTGCCGTAAGTCATG - 540
-8 WL VPVFQOQULDQRTLTVYTZLUZPO®*VHM
- RG * CRCS S NS STNVTF FTTZ CR RTI KT SSE C
- VvV VS AGYV PATU RTPTSULUPA AVSTHA

541 - CCAGCATCGCCATATTGTGACCCTCATGAGCACGGTGTACACCCGCTTTGGGGTTAACGT - 600
-P A S P Y CDUPHETHTGVYVUHT PTLTUWGT™®*R
- QHRHIVTTULMSTVYTHZ RTFG GV VNV
- 8§ I AI L *P S *AURTUCTU PALTGTLTY

601 - ATGGCGTTACAAGAAGAAGCATTCTTGCCATTATTCCCTCGGCCACCAGTATCGATACCG - 660
-M AL Q EEAVFULUPULTFU PIRTE PPV S TIFP
- W R Y KK KH S CHY SLGHGOQTVYT RYHR
- G vV T R R 8 I L A I I P & A T S I Db T V

661 - TAGCTAGATTTCAGAATACTGAATCCACTGCTCGAACCGTGACTAGGGTAACTTCTAATA - 720
-* L D FRIULNUPLULET P®*ULSG* L L I
- 8 * I S EY * I HCSNJ RUD™* GNTF * Y
- A RPFQNTETSTA ARTUVTU RVTTSHNT

721 - CTTGTTTTGACCTTGTGATTCGTACCGTCACCACGTGAGGCACTTGAGTGAGCACTCGAG - 780
-L VL TULO®*F VP S PZREUAW BADATLTET*ATLE
- L P * P CDGSVYQRUHEHVIP RIHETLTSTETHS S
- €CFDLVI®RTUVTTT®*GT*V S5TT RV

781 - TTACCTCCACGTCAGTGAGCGATACAGCTGTTGTTAAAGACACCGGGTCTACCCATGGGA - B4O0
-L P PROQ*ATIOQLTLTUILIEKTU PO GCLT PMSG
- Y L HV S E R Y 8 ¢ C * R HR UV Y P W E
- T S T SV SDTH BAVVY XKDTGSTUHTGGR

841 - GAACTAACGTAGTTTCTAARAGAGCGTGCGCGCCCGTTCAGTTACACGTGAGAAAGGCTT - 900
-E L T * FL KET R ARTEPTFSUYTST* ETZ RL
- N * R S F * K 8 VVRART SV TR RETKTEGZL
- T N V VS KRAMCAMLMPVAQLUHVYTZ RIEKHSIALC
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901 - GTTGAACTAATGTAGCTCAGCTTCTCTCCACAGATGACGACGGCACTGGTACTCGTACTT - 960
-V ELMO®*" L SPF SPQ@MTTA ATLUVTLUVL
- L N * CS S8 A 5L HRT®*RURUHEMWTYSZYTF
- * T NV AQLULSTDDDGTOGSTU RTL

961 - TAACGGACCAAGTIGACTCGCGAGACTATTCTCGATGCTCGTGGTCTGTGGGARGCTTTAA ~ 1020
- RTEK * L ARL F S MUL VYV CGI KL *
- NG P S D S R DY SRCSWS VG ST FN
- T D QVTRETTITULUDA ARG GTILWZEA ATLI

1021 - TTCTCACGGTTCTTTAAACTGTGAAAGTTTCCCCTTACGGGTTTCAAACACARAGGAGAR - 1080
-F S RF F KL * KF PLTGTPFTUEKUHTEKTGE
- 8 HG S LNU CETG ST FUPILTZ RVSUNTIEXKTEN
- L T VL * TV KV S P YGPFOQTOQTZRTERII

1081 - TTGAGTTTTCAGTTTCAGTAAGTTGGTGCACRACTTTTCTTTITCTGACTCCCARAGTAC - 1140
-L S F Q F Q * VG A QTULTFTFT P *LUPIK Y
- * V F S F S KULVHNTFTSFZSDSOQS T
- E F $ V 8 V 8§ WCTTTFTULTFTLTUPE KUV P

1141 - CCCGCATATGCGAGACACATGGGACAACGTAGAGGTCTCCTCACATTGTTATACGTGAAD - 1200
-P A Y AR HMOGQRRGVULTTLTULTYUVHZN
- P HMRDTWODDNVETV VS EHTCCYTT * T
- R I CETHGTT* RCUPUHIUVTITZ REDQ

1201 - AGATGGAACTACTTTACATTAGTAACGCTACTTCAARGTACCGTCTGCACGCTGARAGAC - 1260
-R WNYF TUL VTULTULGQS STV VOCTTULIZEXKTD
- DG TTULHO®* *»*RYTFI KV PGS ATRT®*I KT
- M EL L Y I SN AT S KTJYU RTLT HUATETRL

1261 - TTTCGGTGAACACTTGTAACACCGTGACTTTTARATCAATAACTTCCTCCATGATGTACA - 1320
-F R * T LV TO P * L L Ng * L PG * ¢ T
- FGEHUL * HRDTYF * I NNFULIDUDUVH
- 8 VN TCNTUVTT FEFIZ K STITSUWMMYT

1321 - CCCATGGATGGATGATTACGACATCACTTTTACGGTACAGGACGGACAGITCTGGETCTC - 1380
-P M DG * LREHEHTFYGEGTGOGT RTUVTEILGTL
- PWMDDYDTITT FTVOQDGG QTFTUWUV S
- HG6 WMTITTSILLRYT RTODSSSGS L

1381 - TAACCTGGACTCGTATCACAACGTCTAATAG TG T TOGTGAGTITGTAACT TTCAGCTEAG - 1440
-* P G LV S QU RULTI VLV S TL * L * A E
- N L DS Y HNUV * * ¢ W * v¢cNTFTETLR
- TWTTRTITTSNZSVGETFUVTTLS * @

1441 - GCGTTCCCTCCATCCTGATCTACAAAACCTCCGACACACARACGGATACAACCGACGATA - 1500
-A F PP S * 5 TUKPU?PTHI KT RTITGZ PT?I
- R 8§ L HPDULOUNTULG RIUEHETWNGT YT NTZ RTEY
- VP S51I0L1IYXKT®TSDTOTTDTTTUDT DI

1501 - TTATTCGCACGGATGACCCAAGGAGCACGATCACGACTATAACCGAGTCOGGTATGACCS - 1560
-L FARMTOQOGARS ST RL*DPS PV * p
- Y S HG * P KEHDUHTDTY NZ RV YU RYTDR
- I RTDDUPRSTTITTTITTETSTUG GHMTYV

1561 - TAATGACCACTGTTACACCTCTGGAACTTACTCCTAGAGGAACTCTATGACTCAGCACTT - 1620
-* *» P L L HL WNULIULTULTETETZLTVYT DS AL
- NDHCVYTSGEGTTVY S *RNSMTOTEHL
- M T TV T ?PLETLTU®RGTTLS=*TLSTC

1621 - GCACAATTGTAATTGTAACAACCGCTAAAAGTARACTTACTTCTCCAACCGTAGTAARAC - 1680
-A QL * L * Q P L KV NTLTZLTILTG TR ®* * N
- HN C NCNING RT®* K * T VYT FSNGTSIKT
- T I VIVTTH AIE KSTI KTULTTZ ST PTVUVEZEKDP

1681 - CGTAGARAGAGACGARAGATGTTCACGGAARATAACTGTGATATTTCTCAGAACTAATGTTC - 1740
-R R XKRREKUCGSRIEKT®* L * YT FSETLHMTE
- VERDETDVHOGNNT CDTIGSG QNT™*C S
- * KETKMPFTETITV VTITFELRTUNUV Q

1741 - AGARAGTTTTGGTAACAACTCAGGACGCCATTGATATTTCAATGGTTCCCTTTCGGGCAT - 1800
-R K F W * QLRTUPULTITFUOQTWTETZPTFOGH
- ESF G NNSGRUH®*YFNGSTULSG I
-~ X VL VT T Q@ D A I D I 8 M vV P F R A F
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1801 - TTTCCACGAACCTTGTAACCTGTTGTCTCTAGTCAAAATTGTGGTGACACACCAAAAGGG - 1860
-F PR TUL * PV VS S QNCGDTU®PIKSG
- FHEPCNILLSLVYKTIVVTUHTQ QTZEKSG
- 8 TNLVTOCCL * S KILW*HTIZ KTRE

1861 - AGTGTCCGACGACCACAATAGTCTAGTTAAAAACGCGCGTGTGAACTACGTCGTTTGETG - 1920
-S$ VR RPQ™*SS* KRACETLT RTERTLUV
- VS DDHDNSTLV KNAMRUYNYUV VW~
- CPTTTTIV*LXTRV YS®*TTSTFGE

1921 - AGTTAAGGACTAAACGTTTCTCGTCGACAGTGGTATGAACTACCATAAAGACTTGTCAGT - 1980
-§ * G LNV SRROQWYETLTPS®*RTILUVS
- VXD*TFLVDSGMNTYUHTE KT DTILSV
- L RTJKRTFSS8TVY * TTTIZ KTT CZQ *

1981 - AATGCAGAACAGCTGCGGTACCAAATATGAAGTCTGGACGAGTGGTTGTCACAGTAATAA - 2040
-N A B QL RY QI * SLDETWTULTSQQ * *
- M QNS CGTU KJYEV®HWTSGCHSNN
-~ €CRTAAUV P NMIKSGRV VYV TVII

2041 - TACCGTATACATTGACCACCAGAACATGTTGTCTGAAGAGTCACCAACAGATTAGAANAC - 2100
-Y R I H* P PEHVV*RVTUNZ RTLTEN
- TV YIDHOQNMTLTSETES ST PTD* KT
- PYTILTTRTQ CCDLIKSHGQQQ@TIU RTIKP

2101 - CCGTGATGACAACTTTTTGAGTCCGGATAGARACTTACCTAACTCCGCTTTGAATCACGT - 2160
-P * * 0L FESG* KLTS®*LURTFTES R
- RDDXNTFULSUPDRUYNTLZPNSGSA ALTINTHEHUV
- VM TTF* VRIETTVYLTT PULO®*TITS§

2161 - CCTCAACTTAAAGAGTTCCTACGAACCCTCTAAGAGTTTAAAGAGTAATGTCCACAAAAR - 2220
-P QL KETFULRTLO®*ETFTZ KTE®*CUP Q K
- L NLKSSYEUPSI KSTLZ XS SNVUHZEKN
- 8T * RV PTUNPILRVY *RVMSETTE KT

2221 - CTGTAGCAGTTCCCAGTTTATGTCCAACGAAGTCTATTGTAGTTCCTAACACATTTTACG - 2280
-L *» Q FPVYYVQRSLL*FLTUHTFT
- €S S S QFMSVNEUVYCS S * HTI LR
- VAVPS5LCPTZXSTIVVYVPNTTFTVYE

2281 - AAGTAACTACAACAATTGTTCCGTGAGCTTTACACGTAACTAGTTCAGTGATAGCGACCE - 2340
-K * L Q QL FRETLTYT®* LV Q * * R P
- 8§ NYNVY¥CSVSFTRNT ®*TFSDS DR
- ¥vTTTZIVP*ALHVTSSVTIATA

2341 - CGTTTCRACGCTAGTGAGTTGAATCCACTTCAGAAGTAGCGAGTTTCOTTCCCTGARATG - 2400
-R F NASETLWNUPLOEKTS®* RV S FTPEM
- VS5 TL VS * IHFURSSETFT RTSTLZEKHW
- F QR ™* * V ESTSEVHA HASTFUVP * N G

2401 - GCAGTCACATATGCACCGTTCCTCGTCGACGTTGATGAGTACGGAGAATTCCGTGGTTTT - 2460
-A VTYAPTFULVDVDETYGETFT RTGEGF
- QS HMHRS S STLMSTETSNSUVVF
- 8 HICTUVPRRRTM®* * VRZ RTITDPUWF S

2461 - CTTCATTGGAAAGAACTTCCACTAAGTGTACTGTGTCATGAATGGAGACTCCTCCARCAA - 2520
-L HWKETULUPTULSUVLCHETUMWT RILTLQQ
- F I G KNFH*VYCVMNG G DS S N K
- 8L ERTSTZ XKOCTUVS *METU PTPTR

2521 - GAGTTCTTGCCACTTGAGCTTCGTIGAGCTCTGCGGCCAACTATCGAAGTGTTTACCTCGA - 2580
-E FL PLETLRELU CGA QLS SIZ KT CTLTPR
- § 8 CHL SV FVSSAGNTYT®RSUVYTLD
- ¥ L.AT * A S * A LRATTITETVTFTSI

2581 - TAGCAACCGTGTGGTCAGACACATITACCGGAGTACGAGAATCTCTAATTCCTGTTTCTT - 2640
-* QP CGQTHLZPETYTEUNTLS®*TFTULTFL
- S NRVVRHTIVYRSTR RTIGSNSTZ CTFHIL
- ATV WSDTTFTGVRETSTLTIZFPUVSEC

2641 - GTTATGACGCGTAACAGAGGACCAAATGACCGATGTTTGTTACAGAAAGCGAATTTTCCC - 2700
-V MTRNRGTPNDRTCTLTLGOTI KA ATNTFU®P
- L *RVTEDU QMTDVCYRIEKTERTEITFTP
- YDA *OQRTZ K®*PMPUVTTESTSTETFS P
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2701 - CCACGTGGTTAATTTCCACATTGGAAACCTCTTCTATGACAAACCCTTCARGTTCCARATG - 2760
-P R G * F P HWI KU®PILIL™* QTULGQUVTZPM
- HV VNTFUHTIGNTILTFVYTDI KU PTFIXT FOQSCQC
- T W LI S TULETSSMTNT PSS SNV

2761 - TTCTTACACTCTTAGTGTAARCTCGAACTACTTGCACAACTGTTTCACGAATTACTTTTC - 2820
-F LHS * ¢ KLEULULAGOQLTFUHTETLTLF
- 8 Y TL SV UHNSNTYTLUHNTCT FTUNTYTFS
- L TLLV*TRTTTU CTTUVSZSU®RTITTFH

2821 - ACGAGACAGATGTGACAACTTAGGCCATGGCTTCAATGACTCAAACGTACACAACATCGT - 2880
-T R QM * QL RPWILGQ* L KRTOQEHR
- R DR CDUNTLGUHTGT FNUDSVNUVIHNTIUV
- ETDVTT®*AMASMTOQTTYTTSS

2881 -~ CTCCGACAACAC’I‘TCTCAMTG'I‘TGGTCAMGACTAGAGGMTGGTTGTACCCATAACTA - 2940
-L R Q HPF * NV G QR ULEEUWTILUYUZ P* L
- § DNT S EMUL V KD*RUNGT CTHN *
- P TTLL KU CW S KT RGMVYUVDPTITR

2941 - GAACTACTCACCTCACATCGATGTAAGATGAATAAACTACTACGACCACTTCTTTTGAAA - 3000
-E L L TS HRCIKMA®NIZKTULTLTUERTZPTILTLTL K
- N Y S PHKIUDV VR R®™*"TINZYTYUDUHT FT F * K
- T T HUL T S M * DE*TTTTTTSTFE K

3001 - AGTAGTGCATACATAACAAGGAAAATGGGAGGTCTACTCCTTCTTCTCCTGCTACGTCTC - 3060
-8 S A Y ITRIEKMGG GTILIULULTULILTULLTZ RTL
- VVHT * Q GKWEUVYSVPTFSCY V S
- * C I HN KEWNUGTRST?P» 8 S P AT S H

3061 - ACRCTCETTOTTICTTTAACTACTTTGGACACTIGTACTCATGCCATETCTCOTACTEATA - 3120
-T L L L L *»# L LW TULVULMZPOCTL L ULTI
- HS8 FFFNUVYF FOGEHTULYSOCUHU VS Y & *
- TP S$ SLTTLDTTGCTIEA AMST PTNS

3121 - GTTCCAGAGGGAGACCTTAAACCACGGAGTCGACTTTGTCAAGCTCAACTCCTTCTTOTT - 3180
-V PEGDULIE KT PRSZ RLCGCOQA ATQOQTLTULTLTL
- FQRETTLNUBHGVDTFUVEKTLUJNTGSTFTFF
- 8 R GR P *»TTETJ STULS S S8TU&PS S s

3181 - CTCCTTCTGACCGACCTACTATCATGACTCGTTAGTCTCTAACTCGGTCTTGATCTTGGA - 3240
-L L L TDILULO®™®** L V S L * L 6L GTUIL G
- 8 F *PTYYDDS ULV S NS VLUV LD
- P S DPRPTMMTR®RT™®* S LTI RSWS WM

3241 - TGTGGACTTCTTGGTCAATTAGTCAAATGACCARTAAATTTTGAATCACTGTTACAACGE - 3300
-C 6L LGQLVY X * PINTFTETS*TLTELTG QTR
- VDPFLVNS®*SNDUGQT®*TITILNUDT CJYTNG
- W T S§ W S I S QMTWNI KTEF*MTVTTUV

3301 - TAATTTACACAACTGTAGCAATTCCTCCGTGTTTCACGATTAGGATACCACTAACATTTA - 3360
-* FT QUL * Q FLRVYVY S RTILGYUH* HL
- NL HN C S KN S S VFHDT*ODTTNTIZY
- 1 YTTVATIUPZPOCT FTTIUZRTIUPTULTTFT

3361 - COACGATTGTATGTGGACTTTGTACCACCACCACATCGTCCACGTGAGTTGTTCCGTTSS - 3420
-R R L Y VDV FVPPPHZ ERTP®RTETLT EFTER®W
- DDCMMWTTULYUHUHUHTIVYVUHTUYTSTCSUVG
- T I V CGLCTTTTS S 5T *V V PEL V

3421 - TTACCACGGTACGTTTTCCTCTCACTACTAATGTAATTCGATTTACCGGGAGAATGTCAT - 3480
-L PR YV FL SLLMO®* FDTILTPGTETCH
- Y HG TV F S S HY * ¢ N s I YUREIUNUVTI
- T TV RTPFUPULTTUNJUVTIT®RTPEFTTGT RMS §

3481 - CCTCCCAGAACAAACGAARGACCTGTATTAGAACGATTCTTCACAGACGTACARCARCCT - 3540
-P PRTNERPVYVLETZRTEFTFTTDUVSGQG QP
- L PEQTXDULY * NDS S QTJVYUNTNL
- 5 @ N KR KT CI®RTTITULIUETERTPERTTT®TH

3541 - GGATTGGATTTACGTCCACTCCTGTAGGTCGAAGAATTCCGTCGTATACTTTTARAAGTTA - 3600
-6 L DL RPILUL®*UYV EETFURT ERTITLTLEKL

D WIVYVHSCRSI EKINTSUVUVYTF « g «

I & P T S TPV ERURTITUPSJYTT FEFIEKV K
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3601 - AGTGTCCTGTAGAATGAACGTGGTAACAACAGTCGTCCGTATAAMACCACGATTIGGTGAA - 3660
-$ VL * NEURGNUNNSU RUPYZ XKUDPRTFGE
- ¥V S CRMNVYVYVTTVVERTINU HEDTLIUVK
- C PV E*TW * Q QS S Vv *+ T TTIW®*S

3661 - GTCAGAAATGTTCACACGCACGTCTGCCARGCATGTGTCCAAATATAACGTCAGTTACTG - 3720
-V RNV HTHUYVCOQRATCUVQTI *ROQUL L
- S EMP FTRT S A KHV S K Y NV S Y C
- Q X C S HAURULUP SMCUPNTITS SVTHUV

3721 - TTTCGAGRAATACTCGTCCAACAGTACCTARTAGAACTATIGGACTTCGGATCTCACCTT - 3780
-F REILUV Q QY LTI ETLTULUDTFPOGSIH HIL
- PE K Y S S N ST * * NY WTJSUDULTF
- S RNTRUPTVPU NI RTTIGTLT RTISUP S

3781 - CGTGGATTTGTTCTCCTCGGTGGTTTCTGTCTTCTAAGGTTTTGACTCCTCTTTAGACAG - 3840
-RGFVLLGGLTCLTULURTPF®*LULTFRDEQ
- VDL F 8 S8V V CVF F *» GGF DS S LD 8
- W I C S PRW F VS S KVILTUDPTUL* T A

1B41 - CATGTCTTCGGACAGCTACACTTCGGTTITTAATTCCGGACGTAACTACTCCAATGGTGT - 1900
-H VYV F G QLHVFGP F * FRT*L L QUWC
- M § 5 DS Y TSV FNSGIRNYSNGV
-.€C L RTATULZRT FLIUZPUDVTTUZPMMUVL

3901 - TGTGACCTTCTTTGATTCAAARGAATGGTTATTCAATGAGAACAAACGACTATAGTTACCA - 3960
-¢ DL L * F X EWULT FNENIE KT RTL®*TLTP
- VT FPFDS KNGY S MURTNDUDY TS YH
- * P S L I Q RMV IOQ®* EQTTTIUVTT

3961 - TTCGAAATGGTACTAAGAGTCTTGTACGRATCTCCACTTCTATACAGRAAAGGAACTCTTC ~ 4020
~-F EMVYLRVUILYESZPTLULZYZ RIEKTETLTF
- § KWWY * ES CTNULUHTFUZYTTETRUNS S
- R NGTZ X S L VURZISTSTIOUQQIEKTGTHULU?P

4021 - CTACCTGGAATGTACCATCCACTACAATAGTGATCACCACTATAGTGAACACAACATTAT - 4080
-L R G M Y HPLOQ* * 5§ PL * *» T QH Y
- Y VECTTIHYNSUDHUHYSETUBHUNTIM
- T WNUV P S TTTIVITTTIUVINTTTLW

4081 - GGGAGGTTTTTCCGACCACCETGATGACTCTACGAGAGTTCTCCARACTTCTTTCACGGT ~ 4140
-G R F FRUDPOUP * » L YES S RDNTFTFHGC
- 6 6 F SDHRUDD STU RV VLETS ST FTUV
- EVF PTTVMTTILU RTETFSI KTULTLS ST R S

4141 - CAACTACTCATATATTGGTGCATGGGACCTGTTCCTACACGACCAATATGTGAACTCCTT ~ 4200
-9 L L T YWOCMGT?PVUZPTZ RUPITC CETLTL
- N Y § Y I GAWDUL F L HEHEDQVYVUNSTF
- T THILV HGTCS Y TTNMMS®*TUP S

4201 - CGATTCTGACGAGAATTCTTTACGTTTAGACGTAAAATACATGATGCAARGTCTTCGTEGA -~ 4260
-R F *RETFFTTVF RT RIEKTIIHDTG GT STULURG
- DS DENSULURLUDVYVI XJYMMETU VT FUVTD
- I L TR I L Y V « T * N T * W K S 8§ W I

4261 - TTACCATTCCTTCTCTAAGATCCTITGACATAGGACCTTAAACTCTCTTITACGARCGAGTA - 4320
-L R FLUL * D©P * HRTTILNTSGSTLYVYTZET RV
- YD S F S$ KILDTIG? P*TULFTWNTEY
- TI P S LR S L T*DULEKULGSTUILURTS ST

4321 - CGACTTCTCTGTTCTTTTAATTACGGATATACGTACCTACAATCTCGGTATTACCGTTGE ~ 4380
-RLLCSP FUNYGYTV YULOQS ST RUYTYTZRHW
- DF SVLLTITTDTI®RTVYUNTZLGTITUVSG
- TS L FPF * LRI Y Y PTISUVLE®LV

4381 - TAGGTTGCATTCATATTTCCTTAATTTTAAGTTCTCCCOGTAGCAACTGATACCACAGGCT - 4440
-* V A F I FP * F *» VL P * QL I P QA
- RL HS Y F L NTVFI KT FUSU RIS SUN* Y HRL
- 6 ¢C I HTI S L I L S S PV ATTUDTTG *

4441 - ARGAAGAAAATATGATCATTTCTCGGACATCGAAGATAATAATGCTTCGACTTGAGAGAT - 4500
-X K K I * § FL G HURU RO®* * ¢ F DULU RTD
- RR XK YDHU F S DI EDUNINA AST * E I
- BEENMITI S RTS KTI IMIULUZRTILTET RTF
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4501 - TTACTCGGCGAACAGTGTTACGGTTAACCAATACACTGTGTACCAAARATTAGAACTTCTC - 4560
-L L GEQCY G * P I HCVUPKXKTULETLL
- Y S ANS VTVNOGQYTVY gNT™*NTF 8
- T R RTVLRULTNTULOGCTI KTITZ RTS P

4561 - CGACGCGCGACATACGCAAGAGAATTTCGAGGACGGCATCACAGTCATAGTAGTGGTCTA - 4620
-R RATYAIRUETFRU G RIHEHSHS S S G L
- DA RHTQENUVFEDUGTITUVIVV VY
- T R DI RKZRTISRT®BASOQS * * W S T

4621 - CGACAATGATGTATATTACCTATGGAGTGAAGCAGTAGTTTICTGTAGACTCCTCGTGAAA - 4680
-RQ * CI L PMET* S§ S S F CUPRIULULV K
- DND VY YL W S EAVV S VDS S * N
- T M M Y I T ¥ GV KQ * F L = T P RET

4681 - CATCTTTGTCAAAGAAACCGACCGAGAATGTCTCTAACCAGGATAAGTCCTGTCGCATGT - 4740
-H L C Q R NRUPURMSULTUZRTIS P VMATC
- I PV XETUDWRETCL * P G * VL S H V
- § L 8 K K P TEWNUV S NOQDIKSCURMS

4741 - CTCAATCCACAACTTAAAGAATTCGCACCACTGTTTTAACACATGGTGTGAGACCTCTCG - 4800
-L NP QL KEFAUPULT F™*HMUYV * DL 8
- 8 T HNL KNS HHUCTFNTMWUGCET SR
- Q s T T * R IRTTUVULTUHGVUERZPILG

4801 - GGGCAGCTCAAAGTAGAACTGCCACTCCAAGARAGIGAACTGTTTGATTTCTCAGAGAAT - 4860
-6 QL XKV EL P L CE S EULVFUDYVF S EN
- G 8§ S K * N CH S K XK VUNCULTIJSOQQRZRTI
- A A Q 8 R TATU PRI KT®*TUV * F LR E *

4861 - AGGGACGCCCTCCAATTCTGATATTTTCACAAGTGTTGACACCTGTTGTGATTAGAGGTG - 4920
-R DAL QF *# ¥YFHKU CH*HUL UL * L E V
- G TP S N SDTIFTSVDTT COCDT®*TZRUZC
- G RPPIULIVFSQVLTO®PVVIRUGUV

4921 - TGTGTCGAACACCTATACAGATACTGTATACCTGTCGTCAAACCAGGTTGTATGAACCTA - 4980
-C VvV E HBEL Y RY CIUPV YV KD?PGCMUZUNIL
- V8§ NT Y TDTV YL $ S N Q V V * T ¥
- C RTUPI QI L YTOCRIGQTU RILVYEWU PT

4981 - CCACGACTACAATGTTTTTAATTTGGAGTACATTTAGTACTCCCATTCTGAAAGAAACAT - 5040
-P RL QCUF * F GV HUL VL P F * K K H
- R DY NV FNILUEBEYTIT®*T Y S HS EU RNM
- T T TMF L I WSTTV FSTUPTIULIKTET *

5041 - GATGGATCACTACTGTGTGATGCATCACTTCGAAAGCTCATGATGGTATCAGAACTACTC - 5100
-D ¢ S L L CDASTU LRI KILMMYUY~*ETILL
- M DHY CVMHHT FES S * WY ENTY S
- Wil TTWVvV * € I T 8§ K A HDGMU®RTTL

5101 - TCAAAAGAACCATCCATGTACAGACGAAATTIGGTGTGTTICTTTACCTTTAARGGAGTT - 5160
-8 KEPS MY RRNULVYCFT FTTFI KTG GV
- QK NHP CTUDUETIUWT GCV S LPUL KTETF
- K R T I BBV Q T K F ¢V F L ¥ L * R 8 8

5161 - CARCCACCAAATTGAAGTTAATITACCCGACTATTGTTAACAATARACAGATCACAARAT - 5220
-Q P P N* S * FTRUILULULTTIN NI RSAOQN
- NH QI EV NL PD Y OC* Q * T D H K I
- T T KL K L I ¥ P TTI UV NN X QI TIK *

5221 - ARTCGTGAAGTTGTCGAACTTCAGTTTAAGTTACGTGGTCGTGAAGTTCTCCGAATAATA - 5280
-N R E YV V EL Q F KL RGREVILT RTITI
- I VKL S ¥ F S LS YV VUV KTFSE* Y
- § * S CR TSV * VT W 55 * 8 S PNINI

5281 - TCTCGGGCACGACCACTACGACGATTGAARACACGTGAGTATGAGCGAATCTCATTATIT - 5340
=S RARPULIRRLI KTR RETYTET RMSTLF
- L GHDHY DD * KH V S M S ECUH Y F
- § 6 T TTTTTIENT~ V * a NV I I L

5341 - TGACAACCGCTCGAACCACTACAGTCTCTITTGATACTGGGTAGAAGATGTCGTACGATTA - 5400
-*Q PL E P L Q SL * YW V EDUV VU RL
- DN R S NHY S L F DTG * KM S Y D =
- T TARTTT VS L I L GRUZRUGCRT I X
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5401 - AACCTTAGACGTTTCGCTCAAGAATTACACCACACATTTGTAACACCAGTCTTTTOATGA - 5460
-N L RRP FAOQETLUHHTTF FUVTU®PVF » »
- T LDV SLKUNZYTTHTEL * HOQSFDTD
- P * T F QR SR ITWDPUHKTIG CNTS STULULMM

5461 - TGGAATTGCCCACATCTTCGACACTACATATACCCATGAGATAGAATACTATTAGAATTC - 5520
-W"W N CP HLRUHY I YUP+*DURTITULIULETF
- 6 I AHI FDTTVYTUHETITETVYY* DN S
- EL PT S 5 TLHTIUPMPRM®*NTTIRTIIL

5521 - TGTCCACAAAGGTAAGGTACACACACACCAGCACTACGATGTGTTATAGATCATGTTGTT - 5580
-C P QPR * G THTUPALUZ RTCVYTIODHUVYV
- VH KGI KV HTH KO QHYDUVL * IMTLF
- 8§ T KVRYTHTSTTMCVYRZSTCCS

5581 - CTCAGAAGAAAACAATACTACAGACGTGGTGGACCACTCATATTTAATETCGTTCCATET - 5640
-L R R K QY ¥YRERGGTZ RTULTIVFNUVVZDPC
- S EENNTTUDVVDDS YULMST FHUV
- ¢ K KT I L Q@ T W W T T H I * ¢ R S M *

5641 -~ AAGAATACACGCTTACTCATGTGACCATTGATAGTCACACCAGTAATGCTGAGTATATIGA - 5700
-K N TRUL L M * P L I V TP VM * V Y
- R I HAVY § CDUHO™* *» S HQ *CZEZYTISD
- E Y T L THUV TIDS HTSNUVGESETIULT

S701 - CGATTCCTCTGGGAGATAGCATAACTCGCCTCGAGTGGAATGTTTCTACAGTCTCATGTIT - 5760
-R F L WETIWU BSOM®¥¥TULUPRVYVYETSTET FJYZSTLMTF
- DS 8 G R *HNU CLTET UWNU VSTV VST CF
- 1 PL GD S I T AGSSGMT FTLO QTSTHTUYVS

5761 - CCTGGTCACTGACTACAARAGATGTTCCTTTGTAGAATGTGATGTTGGTAGTTCGCACAC - 5820
-P GH * L QKMTFLGCRM®*TCUH*F G H
- L VTDVYUXUZ RTC CSV FPFUVETC CDVYVYVSGSSTDT
- WS LTTU XKDV PIUL * NVMILVUVVURTDQ

5821 - AGCATATTTGAGCTACCTCAATGAATGTGTCTCTAACTTGGTTTTAACCTACCCATAATA - 5880
-8 I F EL PQ *MCL™* L GPF NTILTZPTII
- A YL S YLV¥NEOCVYVY SNTLUVILTUYTZ®P=* Y
- K I » AT S M NV S LT WUP P +* pTHINI

5881 - TTTTTCCTATTACGAATGATATGICTCOTCGOATATCTGGAACATGGTTGAGTTGGTAAT ~ 5940
-F F L L RMICLUVGYTULETUHTGT®*V VGN
- F S Y Y E * ¥ VS5 8§ DI WNMVYVTETLWUVHM
- F P I TNDMSRIRTIGSGTWTIL S W * W

5941 - GGTTTACGCTCAARAACTATTAAAGTTTGAGTGTACAAGATTGTCTITTAAACGACTACTA - 6000
-6 L R S KL L KVPFECTRLTZ CTPUI KU RTILTL
- VY A Q NY * 5 L SV QDO CVTULNTUDTY ?*
- F T L KT I KV * V Y KTIUVEPO*TTTEK

6001 - AATTTAGTTTACTGTCCGAAGTGTTTCGGTCGAAGTGCTCTCCATAGACAGTGTAAGAAG - 6060
-N L VY CP X CFPFGURSALTUDTERTGOTCTZXKEZK
- I * P TVZRSV S VEVLZSTIUDTSTV VT ERHZR
- F § L L S E V F R 8 K C § R » T v + E G

6061 - GGTCTGAACTTACCGCTACATCACCGATAACTGATATCTGTGATAAGTCGCTCAAAGTTC - 6120
-6 L NL PLHHRT®*UL ISV IS ST RSTZKTF
-V *T Y RYTITDUNS* YL * * V AOQTG S §
- 8 EL TATSUPTITTUDTITCDTZ KT STELTZEXUV VYL

6121 - TTICCACGATTTAATGACGTATTCGGTTARCARACCGTGTAATTGGTCCGATGTTGETTC - 6180
-F P R P N D V F G * Q T V * L VR C W F
- FHDULMTTYSVHNZEXTPCIHNUWTZSDUVG S
- § T I »* R I R L T NI RUVTIOGGT?P M L V L

6181 - TGTIGCAAGTTIGGTTTGTGRACCACAAATGCARCAGBARCCTCATGTTTCGGTCATCTA - €240
- C XK F GL * TTWNA AWATTETT ST CT FTGHL
- VA S5 LV CEUPOQMOQOQE KT PHUYVSVTIY
- L QV WPFVNU HIEKT ECNERINILMTPETPRTSSHM

6241 - TGAAGTTTAAGTAAACTTCARGACCGTCATCTTCTGTGTCTTCCTTACCTGTTAGAACGA - 6300
-* 5 L § KL QDRUHILLTCVYVPVYTLTULTER
- EV *« VNPF KTV IFCVYFL TG CSO* N E
- XK F K * T S RP S S S V.L SL PV RTHN

FIG. 5 Cont'd



U.S. Patent Apr.22,2008  Sheet 53 of 82 US 7,361,747 B2

€301 - ACACTTTCAGTTGTTGGGTGGAGACTTCTTCATCACCTTTTAGGATGGTATGICTTCCTT - 6360
-T L 8 V VGG WRUILULUEBEUHTILTLGWY V F L
- H FP QL L GGDF F I TF*DGMS S F
- T F &8 C WV ETS S S PFRMVCLUP S

6361 - CAGTATCTCACACTGCACTTTTGATGGCTTCAACATCCSTTACAGTATGAATITGGTAGT - 6420
-Q YL TULHVF * WL QUHZPULIGQYETFG 8§
- § I 8 ECTVFDGVFNTIWRYS MNILWUWVYVY
- V S HTAULLMAUSTS VTV * I W x S

6421 - CTACTTCCACAATTTCATTIGTGTTCTCAATCCAGTACTCCTAGAATACCGACGAATACAC - 6480
-L L P Q FHCWVULNUZPVILULETYUZ RT RTIHE
- Y FHNTFIVF F 51 QY S * NTUDETYT
- T s T1I S§U1LCS QS s T?PRTIUPTNTP

§481 - CTTTTGTGTTCGTAATGGTAATTCTTTGGATTACTCGAAAGTGATCGGAATCCAAATTTT - 6540
-L L. C§& * W * F F GLLESTUDU RNUPNF
- F ¢C VRN NGNSULDY S K VI GTIOQTIF
- FVPFVMVIILWITI®RI KT™*SESI KT FUL

6541 - TGTTAACGGTGAGTACCATAACGACGTTAATTATCACAAGGAACCTCATTTTAAAACCGA - 6600
-¢ * R * V P * RR *L 8 Q G T S F * N R
- VN G E Y HNDVUNYHI KT EUZPUHT EI XTE
- L TV STTITTULTIIT TR RWDNILTIULIEKUDPN

6601 - ATACAGTTTGGTAAGAATCCTGTTCGTCGTTAATGTTGTAGTTTAACGCGATTCTCTAAT - 6660
-1 Q F 66 KNP VERR™* CCSULTZ RT FSN
- ¥ S§$§ L VRIULVFYVVNUVVV * RD S UL I
- T VW *E S CS S LMUL * F N ATILITUL®* S8

6661 - CGTGTTGCACACAAATTGTTAATATACGGAATACACAAATGTAATAACAAGGTTAACACA - 6720
-R V A H XKL L I Y G I HUEKTU CDNMNUI KU VNT
- VL BETWNOC C®* ¥ TEVYTUNUVTITU RILTH
- ¢ ¢ TQTI V NI RDNTUGQM®* * 0 G * HM

€721 - TGARAATGATTTTCATGGTTAAGATCTTAATCTCGARGTGATGGATGTTIGATAACGATTT - 6780
-* K * F 8 W L RS *~ S RS DGOC™* *+ R F
- ENDVFHG * DL NULEVWMDVUDDNDUDTF
- KMIUPFMV KTIULTIS SI K®*UWMTIELTITTIFP

6781 - TTATCACAATTCTCACAACGATTTAATACAARCCTACGGCCGTAATTAATACACTTCAGT - 6840
-L s QF $ QR FNTWNULU RUDPOM=*TLIUHTF S
- Y HN S5 HNDULIOQTYGRNG®*Y TSV
- I TI1ILTTTIM®*XYIKUPTA AVYVTINTILAGQHW

6841 - GGGTTTARAAGATTTAACAAGTGTTAGCGATACACCGATAACAACAATTCATAAACGAAT - 6500
-G F KRFNIKOC®* RY TTDNUNNSGST* TN
- 6L KDULTS V S DTU PITTTIU HIEKTERI
- v » K I * Q VL ATIHURT™*O0ODTU FPTINTE 8

6901 - CCAAGAGATTAGACACATTGACGACGARRACCACATGAGAATAGATTAARACCACGAGGA - 6960
-P R D * TH * RRKUPHENTZ RTILIKTPT R G
- Q E I R HI DDEUJNUHMR®BRTITD™* NUHTE E
- K R L DTULTTU XTT®*E* I KTTT RK

6961 - AGAATAARCATTACCGCAATCTCTTAACATAGAATTAAGCAGATTGCAATGATGATACCTA - 7020
-R I T L P Q § L N I ETULSURULUGQT™* * Y L
- E*HYRNUILILT* N * A DCUNU DT DT *»
- N NI TATI S * HRIXKOQTIA AMMTITE K

7021 - AAGACACTTCCAAGRAAAGGAACGTCGTAAACAAATTCACCTAATCTGAGGGAACTAAGA - 7080
-K TL PRIKG TS * TN SUPWNTILT RTETLR
- R HF QE K ERU RIKUOQTIUHTILTIO®*GUN * E
- DTS K KRNV VNI KT FPTT* S EGTKN

7081 - ATAGGTCGAGAACTTTGGTAAGTCCACTGCTAAAGTAGCATGTTCGATCTGAACTGTTAR - 7140
-I G RELW™* YV HC®* S5 S M FDULINTC =«
- *" W EWNVF G K S5 TAI KV ACSTI * TV K
- R S8 RTULV S PLILIK™* KKV RGSETLTLK

7141 - AATCCAGACCGGCGACTCACCCAAAACCGTATATACAACAAGTGTTTTAAGAARATAAAT - 7200
-N P DRRULTOQNU RTIYNIEKTUG GCTPI KT EKTIN

I QTGDS P KTV YTTSVILRIKT®*TI

S RPATUHUPIKUZPYTIQOQVVF F * EN K *
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7201 - AATCCAGAAAGTCGATATTACGTCCACAAGAAACCGATAAARCGATCAGTAAAGTAGTCG - 7260
-N P E S R Y YV HEKZEKTPTIZEKTE RTSUVIK* S8
- I QKVDITS STRUNER®*NTDUG®*S S SR
- 8 R KSIDLRPGQETHDI XKTTIST KTV VUV
7261 - TTAAGAACCGAGTACACCAARTAGTAATCATAACATGTTTACCGTGGGCARAGACGTTAC - 7320
-L RTEJVYTT K™ * 5§ * HVYRGU QT RTZ Y
- * EPSTPNSNUHNMPEFTVGZ KTDVT
- K NRVHEQIVTITITOC CLZPUWA ATIKTTL?®P
7321 - CAATCCTACATGTAGAAGAAACGARGARAGATGATGTATACCTTCTCGATACAAGTATAG - 7380
-Q 8 YM * K KRREKMMYTTFTG ESTIOQUV s
- NPTCRRNETETRT ®®* CTI®PS ST RYKTZYS
- 1 L EVEETT XKI KDDVYLLDTSTIUV
7381 - TACCTACCAACGTGGAGAAGCTGAACGTACTACACGATATTCGCGTTAGCACGGTGTGCG - 7440
-Y L PTWRS *TYYTTITFA ATLA AT RTCA
- TY QR GEA AETZRTTTR RTYSRT®*HGTVR
- P TNV EZ KTLNVTLHDTIRVYVSTVTCA
7441 - CARCTCACATGTTGATAACAATTACCGTACTTCTCTAGARAGATACAGATACGTTTACCT - 7500
-Q L TC* * QL PYF SREKTIGO QTITRTILP
- NS HVDNUYNZYRTSTLETRTYT RTYV YL
- THMULITTITVUVILL®*XDTTDTTFTS
7501 - CCGGCACCGAAGACGTTCTGAGTGTTAACCTTAACAGAGTTAACACTGTGTAARACGTGA - 7560
-P AP KTTF * VLTLTETLTULTCTE KT *
- RHRRRSETG C® TP +Q S * HCUV KT RTED
- T EDV L SVNTLVENTZ RTYVYNTTYVS*NUVT
7561 - CCATCATGTAAGTAATCACTACTTCAACGAGCACTAAACAGTGAGGTCARATTTTCTGET - 7620
-P §$ CK* §LLQRALTUNTSTET VI KTFPESES G
- HHV SNUHYTFUNETEKS ®*TVRSINTFTLV
- I M *V ITTS ST STZE KG® Q®*GOGQTITFWL
7621 - TAGTTGGGATGACTGGTCAGTAGCATATAACAACTATCACAACGACACTTTTTACCGCGC - 7680
-+ L 6 * LV S STI*QLSQREHTFTILTPR
- S WDDWSUVAYNUNTYUHNTDTTFZYTR RA
- VG MTGOQ*HITTTITTTTLTPTATR
7681 - GAAGTGGAGATGAAACTGTTCCGACCAGTTTTCTGGATACTCTCTGTAGGAGAGAGGGTA - 7740
-E VEMIEKTLTFRPVF FWILSTVGTET RV
- KWR™* NCSDO OQTFSGYSTL *« ERG *
- 8 GDETVZPTSPF ULDTILCRTERTESGK
7741 - AARCAGTTAAATCTGTTAAACTCTCGATTGTTGTGATTTCCAAGTGACGGATAATTACAG - 7800
-K QL NLLNG ST RTLILG*FPSDGS* L Q
- NS * I C*TULDGCGCDTFOQVTTDUNZY S
- T VK SV KLSTIUVVYVTISTZ KT ®*RTITITUV
7801 - TATCAAAAACTACCGTTCAGGTTTACGCTGCTCAGACGARGATTCAGACGAAGACACATG - 7860
-Y QKL PFRPFTILILZRIRRTFIRPRTE RTEH
- I KN YR SGULRGCSDETDSTUDTETDT *
-SKTTVQVYAAQTKIQTKTHD
7861 - ATGTCAGTCGACTACACGGTTGGATAAGACAACGAACTGGTTCGAGAACATAGTCTGCAR - 7920
-M S VDYTVG®*DNETLVR RTETHSTL Q
- €CQSTTRULDTEKTTUNTGUWTFTETNTIV VT CN
- VSR LHGWTIU RO QR RTGTEST RT™* S AT
7921 - CCTCTATCATGACTTCAAAGGCAATTCTACAAACTACGAATACAGCTGTGGAARAGTCGT - 7980
-P L § * L Q RQF Y RLRTIGQTLTWTZ KSR
- L YHDF KXKGNGSTNTVYETYTS STCGTE KTVV
- 8§ I MTSKATITLGOTTNTA AVTETEKSHTL
7981 - TGARAATCACAAGGATACCTTTTTGAATTCCGTGAACAACGATGTCGAGTGTCGCTCART - 8040
-* KS QG YULFETFQRTETG QRTCRVYSTLN
- ENHKDTTFULNSVNNDTUVTET CTR RS 1
- K I TRTIPTFS* I P+*TTMSSVAGO QS
8041 - CGTTTCCCACATCGAAATCTACCACAGGARAGATGTAAGCACAGTCGACGGGCTGTTCCA - 8100
-R F P HRNLTZ POQET RTCT KEHST RTRALUVTP
- VS5 HIETIYUHRIEKTDVSTUVGDGTLF H
- FPTSKSTTGTI KM®*AQSTGC CS S T
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8101 - CAACAACTATGGCTACAACTGTGTTTCCTACAATAACTTACAGAGTTTGAAAGTGTAGTG - 8160
-Q 0L WLQEULCZPLOQ®*LTETFTESTSUVYV
- NN Y G YN CUV S YNUNULGO QS STUL KXV *
- TTMATTVYPFPTTITTYU RV~ KCS§ E

8161 - AGRCTGAATCTTCACTGTCCACTGTCAACATTGTTAAAGTACGAGTGGATATTATTCCAR - B220
-R L NLEKCUPTLSTTLTLZEXZYZETUYWTITLTF Q
- D* I FTVHCOQHC™*S ST SOGCYYS SN
- T ES SUL STUVNTIVI XV RVDTITITET

8221 - CTTTTGTACTGCGGGTCTCTAGAACCGCGTACATAACTGACATTACGTTCCGTATAGTTA - 8280
-L L YCGSULEPRTS®*TLTTULTE RSV * L
- FCTAGTL®* NURVUHENTM*HTYUVEP VY S Y
- FVLRVSZRTAYTITDTITT FTZ RTIUVT

8281 - CGGGTTCATCGITTTTCAGTGTTACAAAGTGAGTAGACCTTACATTTTCTGATGTACACA - 8340
-R VHRPFSVLQSE®*TTLHTEFTLMZYR
- GFIVF FQCYJ KV VST REPZYTITFT®*CTE
- 6§ S F F SV TZKS®* VDLTTFT STUDVYOQ K

8341 - AATAGACTTGTCCACGCATTTGTTTAAGCATCACGACGOTICTTCTTCTTGTATGGAARA - 8400
-N RL VDA ATFUV™*aASRRTFTFTILTILTYGEZK
- I DL STHILTFI KEHDGSSCGCMTEHN
- * TCRRTICLSTITTUVLULVVUWEKHTI

8401 - TCTGATTGAACACGATGTTGATCTGTCCAACAGTTACAGTATTGATGATTTTAGAGTGAG - 8460
- D * TRC®™* SV QQLG QY * ~» F * § E
- L I EHDYVDULSNSTYSTITDTDTFEFT RV S
- * L NTMUL1TICPTVTVTLILMTITLE®*y V

8461 - TTCCCACCATTCTAACAATCATGAACAAAATTTGAATACGAATTCCGGTGTAATAACACG - 8520
-F PPF * QS »TKTFETYTETFT RTC CNINT
- S HHSNUNUBHEG OQNTLINTDNSGSGVTITR
- PTILTTIMNIEKTIT®* IRTIT PV * * H A

8521 - CAAGAACGACGTAACCAAACAATATAGCAATACGGTCATGTATGTAACAGTTAGGTACTA - 8580
-0 ERRNOQTTI™* QYOG HVYCNSGS* V L
- KNDVTEKOQYSNTVMYVTVZRYY
- RTT * P NNTIAIZRSGC CM®OQTLG GTT

8581 - CCAATGTGTTTACTTTAGTAACCAATGTTTCGGTAAGTCCTACCACAGTGAGCACTGTAG - 8640
-P M CLUL * * PMTPFRT®*VILPOQT™* AL *
- QC VY F § NQCVFGZKSYHTSETHTC C S
- NV FTULVTVNVYSYVY S§PTTUVSTUVV

8641 - TARAGATGACTACTAACARAACGTTTATTTGTACGACCAAAACTGCGTACCAARTCGGTC - 8700
-* R * L L T XRULFVZRTPEKTELTERTT KTSESV
- KDDY *Q NV YLYDOQNTCVUVTEPHNTR R S
- KM TTDNIKTTFTICTTIE KTA ATYGOQTISGR

8701 - GCACCACCARGTATGTTTTTACTGTTTTCGACGGGACATCATCGACGATAGTAATGTTCT - 8760
-A PP S MPFLULTFSTGUHUHT RTERT®* * ¢ §
- HH QVCFYCPFPRRTDTITIDODSUNUVL
- T T XK YV F TV FDGTS STTIVME S

8761 - CTCTAACCAAAGTATCACGGACCGAATGGCCCATGACACGACTCTCGTTAGTTACCACTG - 8820
-L * P KY HGUPUNGTPTO* HD S5 R * L P L
- 8N QS I TDRMAHGDTTTULUVS Y H *
- LT KV SR TEUMWYWEPMTRTUILSLUVTTE

8821 - ARGAACGTAAAAGATGGAGCACAAARATCACGACAACCGTTGTARACGATGTGTGGAAGG - 8880
-XK NV KDGAOQI KSR QPTLT®*THMTCGCTGR
- RT * KM EHU KU NTEHDINT RTCECTIEKTERT CVEG
- ER KRW S TKITTTVVDNDUVTUWTIEK.YV

8881 - TTTGAGTAACTCATATCACTAAAACGATGGAGACGAACGCAAGAACGACGACTCACATGT - 8540
-FE*LISTLI K@ RWRZ RTQETRTERTLT.C
- L SN S YH * NDGDTETSRTIEKTSNTGDTDSTHV
- *VTHITI XTWMETNARTTTUHML

8941 - TAAAAATTCCTACGATACCCGTTTGGACACGGTATAACAATACTGTGATTAAACGATCTC - 9000
-* K FLRYPPFGHGITTITLOT®*TILINTD L
- KNS YDTRLUDTUV®* QYD * T I §
-KIPTIPVWTRYNNTVIKR'S.P
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9001 - CCAAGATAAAGAATATCACTCGAAGCAGGTCTGTGAGCAATACACGAATACCTACCAAGG - 9060
-P R * R I $LEAGLM™®*™ ATIU HKTETYTLUPR
- QD KEYHS KQVCEZU QT YTUNTTYOQQG
- X I K N1 TR SURSUV SNTU RTIUPTIKV

9061 - TAGTATGTCARAGGATTGTGAATGGACCTCCCAAGACAATCTCATCATTGTTGAAAACTA - 9120
-*% Y V K 6L * M DL PURIGOQSHHTCT™* K L
- 8§ M S KDCEWTSQDUNULTITIVEHNS]Y
- ¥V CQRIUVNGEPU?P XTI S SULLKTT

9121 - CGACTCATGACATCTGTACCATGTACGCTTTCCAGTCTTCATCCATAAACGGATAGATGG - 9180
-R L MTSV?P?PCTULSSTULHUP™*TTDT RW
- D S * HL YHUYVRT FUPVF F I HUKTZ RTIDG
- T HDTIC CTMTYA ATFOQS S S I NG * M V

9181 - TCACCATCTACCCAAGAATTATTACTCGTAATGTCTCGAGATAGTCCTCAAAAGACACCA - 9240
-8 P S TQETLTILTULVYV M S R D S P Q KTP
- HHL P KNVYYS* CULETIUWVWIULTIE KT ERTHH
- T I Y PRIITURUNUVIGESR™* S S8 KDTT

9241 - CAACTACGCTACTTAGAGTATCGATTGTAGAAATGAGGAGAACACGTTCGACACCCACGA - 9300
-Q L RYLEVYH RTILT®* K * GEUHUVGHTZ?PR
- N YAT™* S I DCRUNETENTULTDTHE
- T TUL LRV S I VEMZERRTT RUMWTUPTK

9301 - AATCTACACAGACGAAGTCATCACGCGACCACCATAATAACCGCTATAACCACTGRACACGA - 9360
-N L HR RS HH®RUPUP* *» R Y NEHT™*TR
- I YTDEVTITODU HU HDNNSNGTITTTETHTD
- 8 T OQTUEXKSSPTTTITITU V* PLNTT

9361 - CGGATGATGAAATACTTTAAGTCTGCACGAAAACCACTCATGTTGGTACAACAACGACGA - 9420
-R M M K Y FKSARIEKZ PILMLVYVOQOQTZRR
- G * * NT L S L-HEWNUHUSTCMWYNISNTDD
- DDETITULO®* VYV CTI KTTUHVYVGTTTTTI

9421 - TTACGTGAARACAAAAACTACAGAAAGTGATATGAGACAGACCGTGGTCGAATGTCGAAR - 9480
-L R ENI XU NVYRIKOU* Y ETDU RTGT RMSK
- ¥YVKTZ KTTESDMRTU OQTUVVET ECTR RK
- T * K Q KL Q KV I * DRUPWSNVETR

9481 - GACGGCCCTCAGATGAGTCAGARAATGAACATGAACTGTAAGATAAAGTGGTTACTACAA - 9540
-D 6 P QM S Q KMUNMNTG CIE KTITZ KT W®WILTILQ
- TALUR®VRI KT®*T* TVU R ™* 8§ G Y Y K
- R P S DEGSEWNTEUHETLTS®*TDTIKUVVTTHK

9541 - AGTAAGAACCGAGTGGAAGTTACCAAACGGTACAAAAGAGGATAACACGGAAAAACCTAT - 9600
-8 KNRVEVTI KT RYI XU RG®* HCGCI XKTY
- VR TEMW®WI XTILPNGTIXETDNTTETZ KT PTI
- %~ E P S G S Y Q TV Q KRITHZ RIKNINILTL

9601 - TGTCGTTAGATACATAAGACATAAAGAGACTTCGTGACGGTAACCAAGAAATTGTTGATA - 9660
-C R * I HKT®* RDUFV TV TI XU KT LTLI
- VVERYIRHI KTETS * R * P RNGEGC * *
- 8L DT **DIZKRTLTZ RODTGN N GQETITVTDR

9661 - GAATCCTTTTCTCAGTACAAATTACCTCAATGTAAATCATGGAAGCTCCTCCGACGAAAC - 9720
-E 8 F S Q YKL P QOCUI K S W KULTLTU RTU RN
- NP FL S TUNJUYULDNVNU HGSSSDET
- I L F 8V QI TS SM®*TIMEH ATPTPTTZKH

9721 - ACATGGAAAARACGAGTTGTTCCTTTACATGGATITTAACGCATCGCTCTGTGACAACGGT - 9780
-T W K N EL FLYMUDT FNA ATGSETULTC CTDTNGC
- HG KT S C S8 FTWTIULTUHI RIGSUVTTV
- MEXRUVV?PULEHGTF * R I AILT* QR =

9781 - GRATGTGTCATATTGTCCATAGAACGAGATATATTGTTCATCTTCATAAAGTCACCTCGG - 9840
-E CVIL STIZ ERUDTITLTFMTPFTIZKSTSTZ?PR
- NV S YCP®*NZETIUZYCGCSTCST™* S HTULG
- M CHIVHRTRYTIUVUHUYVHTEKT YTSE

9841 - AATCTATCATGGTCGATAGCACTTCGTCGAACGACGGTGAATCGTTTCCGAGATTTACTG - 9900
-N L * W $ I ALRZRTTV VU NZ RTEFIZ RUDILTL
- I"Y DGR *HVF VEZ RTERT®*TI VS ETIZY *
- 8§ MMV DS ST S S5 NUDGTETSTFU PR RTEFTE
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9901 - AAATCGTTGAGTCCACGACTACAAGAGATGGTTGGTGGTGTCTGTAGTTAGTGAAGACGA - 9960
-K S L 8 PRLQEMV GGV C s * * R R
- NR * V HD Y KRWULV VS VYV S EDTUD
- I vVESTTT RDO GWWOCL » L V XTT

9961 - CAAGACGTCTCACCAAAATCCTTTTACCGTAAGGGCAGTCCGTTTCAACTTCCCACGTAC - 10020
-Q DVs PKS F YPRIKGSU?PVFOQL PTY
- KT S HQNUPFTVRAVRERTFNTFUPRT
- R RLTI KTIULULUPOT®* G QS V ST S HV P

10021 - CATGTTCATTGGACACCTTGATGTTGAGAATTACCTAACACCAACCTACTGTGTCATATG - 10080
-H V H W TP * C * EL P NTNULIULTGCHM
- MF I G EL DVEJNVZYTLTU?®PTZ<YTZCUV I *
- ¢ s L DTLMULU®RTITOT®*HAOQZPTUV S YD

10081 - ACAGGTTCTGTACAGTAAACGTGTCGTCTTCTGTACGAATTAGGATTGATACTTCTAGAC - 10140
-T G 8 VvV Q *TCIRULULYE EULGULIULTULD
- Q vV~>L.ILY S KRVV FCTNO®*XTD * Y F *« T
- R F C TV NV S S5 SV RIU RTIUDTSTZ RR

10141 - GAGTAAGCGTTTAGGTTGGTATCGAAAGAACAAGTCCGACCGTTACAAGTTGAAGCACAA - 10200
-E * A FRLV S KEU QU VR RUPLUGOQVEA ADOQ
- 8 KR L G W Y R KNI KSDUZ R YKL KHN
- vs§Vv=®*V ¢GI ERTSUPTUVT S * § TTI

10201 - TARCCGGTAAGATACGTTTTAACAGACGAATCCGAATTTCAACTATGAAGATTGGGATTC - 10260
-* P VERY VL TDESETFOGQQUL™*RULGTF
- NR *DTUF * Q T NDPNVPF N Y EDWTUD S
- T ¢ K I R F NRRTIUIRTIJ STMIE KTIUGTIIL

10261 - TGTGGGTTCATATTTAAACAGGCATAGGTTGGACCAGTTTGTAAAAGTCAAGATCGTACG - 10320
-C 6 F I F X Q A *V GGP V CIK S QDU RT
- VG S8 YL NURHRILDIUG QT FUVIZ XV KTIUVHER
- WV HI*TOGIGWTSUL * K SR S YD

10321 - ATGTTACCAAGTGGTAGACCACAAATAGTCACACGGTACTCTGGATTAGTATGGTAATTT - 10380
-M L P 8§ GRPQTIVTIRYSGL VW * F
- ¢CY¥Y QVVDHI K™®* 8 HGTULUD * Y G NF
- VTXW* TTNJSHTUVL WI SMUVI S

10381 - CCARGAAAGGAATTACCTAGTACACCATCACAACCAARATTGTAACTAATACTAACGCAC - 10440
-P R K EULUP S TP S QP KL * L I L T H
- Q ERNY L V HHHNUGQNT G CN * Y * R T
- K XK 66 I T*YTTITTI KTIUVTNTUNA ADQ

10441 - AGAAAGACGATATACGTAGTATACCTICGAAGGTTCTCCTCATGTGCGACCATGACTGAAT - 10500
-R X T I Y VvV V Y L E G CUPHUVUI RUZP*TLN
- ERRY T * Y T S§ KV VL M CODUHID* I
- K bDDIRUSTIPRIBRILUSSCATMTTE S

10501 - CTTCCATTTAAGATACCAGGTAAACAACTGTCTGTTTGACGTGTCCGACGTCCATGTCTG - 10560
-L PF KIPGXK QUL SV * RV RUI RUZPTE CTIL
- FHLRY QV NNU CLPUDVSDVUHUVOC
- s I *DTHR*TTV CLTGCZPT S M S V

10561 - TGTTGGTATTGTAATTTACAAAACCGTACCGACATACGACGACAATAGTTACCACTATCC - 10620
-C WY CNULUOQONU RTDTIU RIU ERUGQ®*TUL PIL S
- V6 I VIYXKTV?PTZYUDUDINS VY HUVY P
- L VL *F TXKPYRUHTTTTIUVTTTIH

10621 - ACCAAAGAATTATCTAAGTGGTGATGAAACTTACTGAAATTGGAACACCGTTACTTCATG - 10680
-T X EL S KW * * N L L KL EUHT RTYTF M
- P XK NY L S GDETJY * NWNTUVTSC
- Q R I I *V VMIEKULTTETIGTU PTULTULTHUV

10681 - TTGATACTTGGAAACTCTGTTCTAGTACAACTGTATAACCCTGGAGAAAGACGAGTTTGT - 10740
-L I L GNCUVLVQLVYUNJZ PG GETRTERUVYLC
- *YL ETUVF F * YN CTITULTETU KT DTETFUV
- D T®W KILUCS S TTUV* P WU RI KT STL S

10741 - CCTTAACGGCAGAATCTATACACACGACGAAACTTTCTCGACGACGTCTTACCATACTTA - 10800
-P * RQNULVYT®RURNTFULDTUDVTULTZPZYL
- L NGRIJYTHUDTETT F S T TS VYT HTY
- L TR ES I HTTU KULSIRIRIRTLTTITULT
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10801 - CCAGCATGATAGGAACCATCGTGATAAAATCTTCTACTCAAATGTGGTAAACTACAACAA - 10860
-P A * * EP S * » NL L L KCGI KULOQSZOQ
- Q HD RN HU RDI KTITFYJSNVVNYNN
- 8 M I T 1I VI K S ST QMUWO®*TTTI
10861 - TCTGTTACGAGACCACAATGGAAGGTTCCATTCAAGTTCTTTTAACAATTCCCGTGAGTA - 10920
-8 VT RUPOQWI KV ?PF KT FTF * QF P * vy
- L L RDHNG G RTFIHSS S F NI NTGST RTE *
- €CYETTMETGS I QVLLTTIUPUV S §
10921 - GTAACCTACGAAAATTGAAAGAACTGTAGTGATAACTAAGAACAAGTTTCATGTGTCACC - 10980
-V TYENO®*¥ KNOCSTDNU®TEGQUVSCVT
- * P T K I ERTUVUVTITI KUNIETFUHUVS p
- NL R KL KEUL* * «+ L RTS T FMOCEHQ
10981 - AGTGACAAAAAGARACARATGCTCITACGAAAGAACGGTAAATGAGAACCATAATACCGT - 11040
-85 D K XK KQMULULRIEKNTGT K®*EUFP™* Y R
- VT XK RDNKCS Y ERTUVUNENIHINTYV
- * Q KETWNU ATLTI XKET RT®*MURTTITITEPL
11041 - TAACGACGTACACGATACGACGAACAATTCGTATTCGTGCCTAAGAACACGAACAAAGAC - 11100
-* R R TR Y DEUGQTFVF FVUERIEKNTINTIKD
- NDV HDTTWNINSGSYSCVU RTU RTIEKT
- TT Y TTIRU RTTIR RTIRA®M*TETUHTETG QTR ROQ
11101 - AATGGAAGAGAACGTTGTCAACGAATGAAATTATACCAGATGTACGGACGATCGACCCAC - 11160
-N G R ERCOQRMIEKTLVYOQMYG GRS TH
- M EENUV VNZES®*DNTYTI RTUCTT DTUDT RTUEPT
- WEKRTULSTNZETITIZPDU VI RTTITUDTUPTL
11161 - TACGCATAGTACTGTACCGAACTTAACCGACTGTGATCGAACAGACCAATATCCGAATTC - 11220
-Y A * Y CTETULINU RTILT®*TSNU RU PTIZGSTEF
- TH STV ?PUNULTUDG CDT RTUDOQYUPN S
- R I VL YRTS®* PTVTIET G QTUNTIT®RTISZP
11221 - CTAACACAATACATACGAAGTCGAAATCAAAACCAATAAGAGTACTGTCGAGCGTGACAR - 11280
-L T QY I RS RNUGQNTET®*T EUVYCRTUAWT™*Q
- *HNTYEVETIUZKTNIEKTSTVETRTD K
- N TTI HTIKS XK S KURTIURUVTILSSUVTN
11281 - ATACTACTACGACGATCTGCACAAACCTGTGACTACTTACAGTAATGTGAACAAATGTTT - 11340
-I1 L LRRSAQTOCDTVYTULOQ™*CETGQMTEF
- YYYDDULUHIXUPV TT VY S NUVINIEKT ECTF
- TTTTTIOCTU NULO®*TLILTUVMO®*TTNV §
11341 - CRGATGATACCATTACGARATCTAGTTCGATAAAGGTACACCCGGAATCAATAAAGACAT - 11400
-9 M I PLRNILVTERS®*T RYTU RIUNTZGQ®*RH
- R * YHYETI™*F DI XGTUZPGTIUNTIEKT DI
- DDTTITI K S S ST KUV HUPES STITZE KTL
11401 - TGGAGATTGATAAGACCACAGCAATGCTGATAGTACAAAAATCGATCTCGATATCACAAA - 11460
-W R LI RUPQQC * » Y KNU RGSU RTYHEK
- 6D * * DH S NA ADSTI XTIDULUDTITN
- EI DKTT T AMLTI UV Q XK S I S I s QT
11461 - CACACACAACTCATAATGGGTAACAATAAATAATCACCGTTGTGGAATGTCACATAGTAC - 11520
-H T QL I M G NUNIK * * PL WWNUVT * ¥
- THNG S5 * W VTTINISNTUDTUERTCGECTGMSTUHST
- HTTHNG * Q * I M TV VET CHTIUVR
11521 - GAACAAATAACAAAGAATCCGATAACAACGACGACGATGAAACCGGAAAAGACAAATGAG - 11580
-EQ I T KNUZPTITTTTMMTIE KT PTETKTNE
- NK* QR IRO®* OQRURURT*UNZ RIEKTERGOQHMS
- T NN KE S DNINUDUDTUDTETTGCI KT DI K * V
11581 - TTGGCAATGAAGTCCGAATGAGAACCACAAATACTGATGAACCAGAGATGTGTTCTTARA - 11640
-L AMKS E * EP QI LMUNG QT RTCUVTIL K
- WO * S PNEWNUHIEKTY* * T RDUVTF FTLN
- 6N E VR MPBRTTNTODTET PTEMT® CT S * I
11641 - TCCATATACTTGAGGGTCCCCGAAAACGGAGGATTCTCATCATAACTACGARAGTTCGAA - 11700
-8 I YL RUVPENG GG GTFT SS*TLRIEKTFPFE
- P YT * 6 8 P XKTZEDGSHUHTNTYTETSS SN
- HI L EG PRIKT RRTITLTITITTE KTUGVT RI
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11701 - TTGTAATTCAACAACCCATAACCTCCATTTGGTACATAGTTCCAACGATGACATGTCAGA - 11760
-L * F NNP* PP F G T * F Q R ¥ H V R
- CN S TTTHNULUHULVHS S NDUDMMSD
- vV IQOQPTITS STIWYTIUVPTMTTCGCROGQTI

11761 - TTTTACAGACTGCATTTCACGTGTAGACACCATGACGAGAGCCAAGAAGTTGTTGAATCT - 11820
-F Y RLHUPFPFTU CRUHUHTIDESQEUVV E S
- FPTDCTISRVDTMTH RAIKIKTLILNIL
- L Q TAVFHV * TP * REUPU RSTC™*T1I S

11821 - CATCTCAGTAGAAGATTTAACACCCGTGTTACACATGTTGAGGTGTTACTATAAGAAGAA - 11880
-HL $S R RFNTR RV THVEUVULTUL™* EE
- I 8 VEDUL TUP VL HMTULU RTZCECY Y K XN
- s 2 * K I *HPCYTOC®* GV TIZ RIZ RT

11881 - CGTTTTCTGTGTTGACTTCGAARGCTCTTCTACCAAAGAGAAAACAGACAAAACGATAGG - 11940
-R FLC™* LRI KU LTFYQURENUZ RUOQNDTR
- VF CV DT FES S STI KEIZ KTDI KTTIG G
- F 8 VLI TS KA ALTLZPIKZ RIEKTIGQTI KT R* YV

11941 - TACGTCCCACGACATCTGTAATTATCCAACACGCTCCTTTACGAGCTATTGGCACGATGA - 12000
-Y V P R HL * L S NTULUILYE ETULTULAR +
- T S8 ED I CNY PTU RSP F TS Y W HTUDE
- R P TT S V I I QHAPTULU RABAIGTMHR R

12001 - GAAGTCCGATAACGAAGTCTTAAATCAAGAAATGGTAGTATACGGCGAATACGGTGACGG - 12060
-E VR * R § L K S RNUGUS I RZRTIUZ R™*R
- XK 8 DNEVULVNOQEMUVV Y G EUVYGTDG
- S$ P I T K S * I KK W * Y TADNTUVTG

12061 - GTCCTCCGGATACTCGTCCGACATCGATTACCACTAAGACTTCAGCAAGAGTTTTTCAAT - 12120
-VLRIULVRHERILTPILIRILAGQU QETFTFN
- 8 8§ G ¥ S 8§ DI DY H * D F S K § F § I
- P PDTRUPTSITTI KT SA ATRVYVTF EFUG QTF

12121 - TTCTTTAGAAACTTACACCGATTTAGACTCAAACTGGCACTACGACGGTACGTTGCATTC - 12180
-F F RNLHRT FIZBRILIEKILATLU RIERYUVA AT
- 8L ETYTUDULUDSNWUHYDOGTTULTZR S
- L *K©LTZ®PIZ*TOQTUGTTTVRTCGCUVQQ

12181 - AACCTTTTCTACCGTCTAGTCCGATACTGGGTTTACATGTTITGTCCGTTCTAGACTCCTG - 12240
-N L FYRULVURYWVYMT FVUR RSTZ RTLL
- TF S8 TV * S DTGV FTO CL S§VLDSSZ C
- P FLP S S PIULGLHVCT DPT F + T &Py

12241 - TTCTCCCGTTTTCATTGATCACGATACGTTTGTTACGAGAAGTGATACCGAATCCTTCGAR - 12300
-F S RFH®* SRYVCVYETZKST®*JYZESTFE
- 5PV F I DHDTT FVTH® RSTDTNTPSESN
- L PF SLITTIRUILLZ REUVTITZ RTITLTERT

12301 - CTATTACTACGTGAATTGTTGTAATAGTTGTTACGCGCACTACCAACACAAGGTGAGTTS - 12360
-L LLRETLLMSXS*XTILIELRALTUPTOGQGCTEL
- Y Y Y VN CCDNSCVYAUHTYQQHT KUVSTC
- I T T I V VI VVTIRTTU NTI R * V V

12361 - TAGTATGGTAACTGATGTCGTCGGTTTGAGTACCAACAACAGGGACTAATACCATGGATG - 12420
-* Y G N * CRRPFEY Q QQGUL I P WM
- 8§ MV TDVV GLSTUNIDNIU RID®*VYUHGOC
- VW*LMS SV *VPTTGTU NTM DV

12421 - TTCTTGTGAACACTACCATTGTGGARATGTATACGTAGACGTGAGACCCTTTAGGTCGTT - 12480
-F L * T L PUL W KT CTIIRU RRTETTL®*UVV
- S CEHYHCGNV VY VDV RTETFT RTESESTF
- L VNTTTIUVEMMTYTT*T* DUPTILGT R 8

12481 - CAACAACTACGCCTATCGTTCTAACAAGTTGAATCACTTTAATTGTACCTGTTAAGTGET - 12540
-2 QL RL S F * QVESUL * L YLTUL S G
- NN Y A YR SNIKULUNUBHTFEFNTCTTCGC ®* VYV
- T TTU®PTIVLTZ S * I TULTIV VU PUVI KTWF

12541 - TTAAACCGAACCGGAGAATAACAATGTCGAGATTCTCGGTTGAGTCGACAATTTGATGTC - 12600

L NRTGE™* QCRDSUZ RTIL S R Q F D vV

*T EP ENNUNVETTLGS®* VDNTILM S
K P NRRTITMSTRF § VESTI L
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12601 - TTATTACTTGACTCAGGTCATCGTGATGCTGTCTACAGGACACGCCGACCATGGTGTGIT - 12660
-L L L DS G HRUDAVYVYU RTU RIRZPUWCUV
- Y YL T QVIVMILSTG GHA ADUHTGVF
- I T * L R S S * CCLOQDTU PTMUVCIL

12661 - TGICGAACATGACTACTGTTACGTGAACGGATGATATTGTTAAGCTTCCCTCCATCCARA - 12720
-C R T * L L L RETZRMTIULLST FU©PUZPS K
- VEHDVYOCCYVNSG®* Y C* A SULUHTPN
- 8§ NMTTUVT* T™DDTIVI XKTULZPSTIAOGT

12721 - CACGACCGTAATGATAGTCTGGTGGTTCTAGAGTTTACCCGATCTAAGGGATTCTCACTA - 12780
-H D RNUD S LV VLETFTW®RSI KSGT FSIL
- T T VMTIVWWTF* S L PDULURDSHY
- R P * * * § G G S$ RV Y PI G IULTT

12781 - CCATGTCCATGTTARATGTGTCTTGACCTTGGTIGGAACATCCAAACAATGTCTGTGTGGT - 12840
-P CPC*MCLDULGG GTSI KSOQGCLTCG
- HV HV KC VL TULVETHT PNUNU VCUVV
- M S ML NV S * P W WUNTIGQTMSUVUWF

12841 - TTTCCCGGATTTCACTTTATGAACATGAAGTAGTTTCCGAATTTGTTGGATTTATCTCCA - 12900
-F P GFHPF MNMEKOT®*T FUPUNTILTLTDTLS P
- FPDFTUL * T *~ S5 8 FRTIOCUWWTITYTILH
- § R I S L Y EHEVVSETFUVGTFTIS S I

12901 - TACCACGACCCGTCAAATCGACGATGTCATGCAGAAGTCCGACCTTTACGATGTCTTCAT - 12960
-Y HD P S N R RCHAEUVT RTZPLT ERTE CTLH
- T TTW R QI DDV MOQEK SUDTLTYHDUVTFM
- PR PV K STMSCRSZPTT FTMS SS W

12961 - GGACGGTTAAGTTGACACGAAAGGAAGACACGAAAACGTCATCTGGGACGATTTCGTATA - 13020
-G R L S *HERIKTH RI KT RUHLTGTR RTFT RTI
- DG * VDTTZ KGRI HEINVTIWDTDT FUVY
- TV KL TRI KETUDTTI KT SSGTTISTUYT1I

13021 - TTCCTAATGGATCGTTCACCTCCTGTTGCTTAGTGETTGACACACTTCTACAACACATGT - 13080
-F L M DR S PDPVG * WLTUHTF FV YN NTSO C
- 8§ * W I VHULILTLUVZSG®*HTJSTTHUV
- P NG S FT S CWULVVDTTULTLGOQEHMRZ C

13081 - GTGTGACCATGTCCTGTCCGTTAATGACATTGTGGTCTTCGATTGTACCTGGTTCTCAGG - 13140
-V * P C PV R ™* * HCGILU RTIULYULVTELHR
- CDHVL SVNDTIUVVYVFDC CTUWTFSG
- VT M S CPLMTTULWMWS SSTIVZPGSOQQE

13141 - AAACCACCACGAAGTACAACAGACATAACATCTACGGTGTAACTGGTAGCTTTAGGATTT - 13200
-K P PR STTUDTIT STV * L VGLUGCTF
- NHKHEUV QQT* HL RO CNTUW®* V * D F
- T TTI X JYNU RHNTITYG GV T EGRT FTR RTIS

13201 - CCTAAGACACTGAACTTTCCATTCATGCAGGTTTATGGATGGTGAACACGATTACTGGGT - 13260
-P KT LNTFZPVFMOQVYGW* TRULTIL G
- LRH* TV FHSCRT FMDG GTETHT DT YWV
- * DT EREUL S I ¥A G LWMUVNTTITG S

13261 - CACCCAAAATGTGAATCTTTGTGTCAGACATGGCAGACGCCTTACACCTTTCCAATACCG - 13320
-H P K CESVLGCQTWOQTU PYTT FEFTDPTITD
- T Q NV NLCVE RUHGRT RTLTUEPTF FOQTYR
- P KM * I FV SDMABADA ATLUBHTLTSUNTTD

13321 - ACATCAACACTGGTTGAGGCGCTTGGGAACTACGTCAGACGCCTACGTAGTTGCAAAAAT - 13380
-T 8 T LV EA ATLGNTYVRZRIBRTILTERSTCTEKN
- HQ HWULURU RILGTT SDA AYUV VUV ATZ KT
- I NTG * GA WEULU RUGQTU PTO™®*UL QXK F

13381 - TTGCCCARACGCCACATTCACGTCGGGCAGAATGTGGCACGCCGTGTCCCTGATCATGAC - 13440
-L P KRHTIEKUVGQNVARTIERVYVIERTDIHTD
- P NATTV FTSGURMUWHAVS SV VTIMT
- A QTUPHS SR RRAETGCGTOUDPOC CEP™* S § » L

13441 - TACAGCAGATGTCCCGAARACTATAAATGTTGCTTTTTCAACGACCAAAACGTTTCAAGG - 13500
-Y S R CPENYKTC CTCT FTFNDIOGQUNU VSR R
- TADV?PKTTINVATFSTTTI KTTFOQ G
- @ QM S R KL * ML LF QURUPIKTZ RTIFXKXKTD
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13501 - ATTTTTGATTAACGACAGCGAAGGTCCTCTTCCTACTCCTTCCGTTAAATAATCTGAGAR - 13560
-1 FD* RQRU RS S S Y S FUZR®* I I * E
- F L I NDGSETGZPTLUDPTU®PSVI K * S E N
- F * L T T A K VL FLULLUPIULNUNTILT RM

13561 - TGAARACATCAATTCTCCGTATGATACAGATTGATGGTTGTACTTCTCTGATAARATATTGA - 13620
-* NI NS P YDTUDO* WL Y F SDIK Y *
- ETS I L RMTIOQTIDGOGO CT STULTINTITE
- K HQ F SV * YRL MVVULIL®** I LN

13621 - ACCAATTTCTAACAGGTCGCCAACGACAGGTACTGAAAAAGTTCAAATCTCATCTACCAC - 13680
-T N F * Q VA NDTRY * KS S NILTIVYH
- P I S NRSPTTGTTETZ KV VO QQTIZSSTT
- Q@ F LTGRO QRO QUVUL K KXKT FKSUHTULTUPTL

13681 - TGTACCATGGTGTATATAGTGCAGTCGCAGATTGATTTATGTGTTACCGACTAAATCAGA - 13740
-C T MV Y I V QS @I DLCUVTDT* IR
- VP W CTI * ¢ S RRULIYVELZPTI KSTD
- Y HG VY 8 AV ADT* PFMOCYU RTULUNZG QI

13741 - TACGAGATGCAGTAAAACTACTCCCATTAACACTATGTAATTTTCTTTATGAGCAGTGTA - 13800
-Y EM QO * NY S H * HYVITFT FMSZSTZSSUV
- TRCS XK TTU®PINTMS®*T FSUL * AV Y
- R DAV KULULPILTILGCNTFILYTET QTCM

13801 - TGTTAACGACACTACTACTAATAAAGTTATTCTTCCTAACCATACTGAAGCATCTCTTAG - 13860
-C * RHY Y * % 8 Y § 8§ * p Y *» § I § «
- VNDTTTNUI KU VIULUZPUNEHETTEA AT STELR
- L TTULULULTIEKULLPFPFILITTIULI KU HTULTILG

13861 - GACTGTAGAATGCGCATATACGATTGAATCCACTCGCACATGCGGTTAGTAATAATTTCT - 13920
-D CRMPRTIUYOD * I HS HMZ RIULUVTITI S
- T VECAYTTIESTU RTZGUCG™* *» * F L
- L * NAH I RLNUDPULAHA AVYVSININTF *

13921 - GACATGTTAAGACGCTACGATACGCACTACGTCCGTAACATCCGCATGACTGTAATCTAT - 13980
-DMLRRYDTUHYV VI RNTIRMTU VTIY
- T C*DATTIURTTSUVTSAT*TL * 8 I
- HV KTULURYALTU RUPO®*TU HUPUHUDT CNIULL

13981 - TAGTCCTAGAATTACCCTTGACCATGCTAAAGCCACTARRGCATGTTCATCGTGGTCCGA - 14040
-* § * N Y P * P C * S H * S M TPF I V V R
- 8 PRITULUDUHA ATXKXS BATT EKA ATGCS ST SMW S D
- VL EL PLTMULI KU PTLIE X HVHRTGT?PT

14041 - CGCCTCAAGGATAACACCTAAGTATAATGAGTARCGACTACGGGTAGGAGTGAAACTGAT - 14100
-RL KDNT * V * *» ¥V TTTTG GTRTSTETD
- A S R I TPIEKVYNEH®* RTILIZ RV GV KTLTI
- P Q G * HL S I M S ND Y G * E * N * §

14101 - CCCGTAACCGACGACTCAGGGTATACCTACGACTAGAGCGTTTTGGTGAATAATTCACCC - 14160
-P VTDDS G Y TVYD* S VL VNIDNTGES P
- P * PTT QG I PTTU RATFUMWWT*TITIHTP
- R NRRILURVYLRLETRT FGTET™*TPTL

14161 - TAAACGACTTTATACTAAAATGCCTTCTCTCTGAAACAGAGAAGCTGGCAATAAAATTTA - 14220
-* T TL Y * NATFSL XKOQRSMWOQ * N L
- KRL YTI KMZPSL * NREA AGTNIKTI Y
- NDF I L K OCULULSETTETZ KTLUA ATIT KT FEFTI

14221 - TAACCCTGGTCTGTATGGTAGGGTTAACATAATTGACAAACCTACTATCCACATAGCAAG - 14280
-* P W S VW * G *» HN * Q T Y Y PUHT R K
- NP GL Y GR UV UNTITIDIEKTETTIU HTIUGS
- T LV ¢CMV GEGLT* L TNILTILTGST* E V

14281 - TAACACGTTTGAAATTACACAATAAAAGATGACACAAAGGTGGATGTTCAAAACCTGGTG - 14340
-* HV *» NY TTI KDDTTZ XKV VDUV QNTLV
- NTF E I T Q * KM T QRUWNMTE EFIEKTHW *
- T R L KL HNI XU RO™®*HI KGO GT CSI KU PG GTD

14341 - ATCATTCTTTTTATARACATCTACCACAAGGAAAACAACAAAGTTGACCTATGGTARAAG - 14400
-1 I L F I NI Y HU KTETUNUSNIKTUYUDTULTUW * K
- 8 F FL *TSTTTRI XKTTUE KTULTTYGTZK 8
- H S F Y KHUL P QG K QOQ S * P MV K A
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14401 - CACTCAATCCTCAGCATGTATTAGTCCTACATTTGAATGTATCGAGCGCAGAGTCAAAGT - 14460
-H S I L S MY * S YTI * MYURA AGOQSOQS
- T QS S A C1I1S$PTTFETCTITETRTERVYVIEKYVY
- L NP QHVYVLVLHLINVYVGSS-ATESTEKF
14461 - TCCTTGAAAATCACATACGACGACTAGGTCGATACGTACGTCGAAGACCGTTAAATAACG - 14520
- L K I TYDDT®*VDTZYVETUDTERT®* IT
- P * KSHTTTU RS STI®RT S KTV K * R
- L ENUHTIRRLGRYVRI RI REPTILUNINIUD
14521 - ATCTATTTGCGTGATGTACGAAAAGTCATCGACGTGATTGTTIGTTACAACGAAAAGTTT - 14580
-I YL RDVUERIEKTV YVTIDVTIVCYUNTETKTF
- 58I CVMYTETZ K SSTO®*ULT FVTTZ XS L
- L FA * CTU KZ SHRRDTC CTLTULU QTZ RIK KUV *
14581 - GACAGTTTGGGCCATTAAAATTATTTCTGAAAATACTGAAACGACACAGATTTCCARAGA - 14640
-D S L GH * NY T F * KY * NDTT DT FO QR
- TV WAIIKTITIGSENTTETTGQTISZKE
- Q F G PL KL FULKTITULTZEKTZ RUHTERTEFPIKK
14641 - AATTCCTTCCTTCAAGACAACTIGATTITGTGAAGAAGAAACGAGTCCTACCGTTGCGAC - 14700
-N $ FL QDUNZ LTIULOMTZRUBRNTETGSTYT RTCHD
- I PS F KTT®*FCETEZETS ST PTV VAT
- FL PSP ROQULDTFV VI KI KU K RUVILZPTILT RR R
14701 - GATAGTCACTAATACTGATAATAGCAATATTAGACGGTTGTTACACACTATAGTCTGTTG - 14760
-D §S H * Y *» * *» g Y * TV V TUHTYSTILL
- I VT NTDNSVNTIURTZ RILLIETTIUVTC *
- * 8§ L I L I I A ILDTGTG CUYTTIL * 8V E
14761 - AGGATAAGCATCAACTTCAACAACTATTTATGAAACTAACAATGCTACCACCGACATAAT - 14820
-R I 8 I NF NN JYTUL * N * QCVYHTERUHEN
- 6 * ASTSTTIVYETANU NAGBAWTTTUDTII
- DKHOQL Q QL FMIXTILTMTLU PZPT* L
14821 - TACGGTTGGTTCATTAGCAATTGTTAGACCTATITAGTCGACCAAAGGGTAAATTATTTA - 14880
-Y G WP F I S8NGOCO®*TVYULVDOGOQTZ RVYHINTYL
- TV GSLAIUVREPTIO®*STI KTGT*TITI|VY
- R L VH* QLULDULVPFS SR RUPIEKTGIE KTUILTFEFT
14881 - CCCCATTCCGATCTGARATAATACTGAGTTACTCAATACTCCTAGTTCTACGTGAARAGC - 14940
-P H S DL K * Y * VTOQyY S * F Y V K §
- P I P I * NDNTTETLTLUNTU PTST ST * K A
- P FR SETITITULSTYSTIULULVTULZ RETZKR
14541 - GCATATGATTCGCATTACAGTAGGGATGATATTGAGTTTACTTAGAATTCATACGGTAAT - 15000
-A YD S HY SRDDTITETFPTO™*NGSZY OGN
- HEM I R I TV GMIULSTULTLUERTIU EHETUVTI
- 1 * FALGQT™®* G ™* Y *» VYTULETFTITE RT®*S
15001 - CACGTTTCTTATCTCGAGCGTGGCATCGACCACAGAGATAGACATCATGATACTGTTTAT - 15060
-HV S YLERGTIDUHTERDTE RIUEHIETDTUVY
- TPFPULI S SVASTTETIDTIMMTITULTFI
- R F L S R A W HPRUP QIR * T 8 » Y € L 8
15061 - CTGTCAAAGTAGTCTTTAATAACTTCAGTTATCGGCGGTGATCTCCTCGATGACACCATT - 15120
-L 8§ K * 8L I TS VI1IGGEGDULTILUDTUDTI
- € QS s L * * L QL SAUVTIGSSMTT PL
- VKV UV FNVNTFSYTURU ER®*SSPU R * HH *
15121 - AACCTTGTTCGTTCAAAATGCCACCGACCGTATTATACAATTTTTGACAAATGTCACTAC - 15180
-N L VR S KCHRZPVYVYTTIFDIEKTCHY
- TL FVQUNA ATUDTZ RTITIGOQTFTULTAWNTUYVTT
- P CSF KMPPTUVILYNTFT™*QMSTULH
15181 - ATCTTTGAGGTGTGGAATACCCAACCCTARTAGGTTTTACACTGTCTCGGTACGCGATTGT - 15240
-1 FEVWNTAGQEPS®* * VL HCTULTGTTDC
- $LRCGTIUPNZPNRTFYTUVS VU RTIUV
- L * G VEYUZPTULTIGT FTTULSU RTYSGTL Y
15241 - ACGAATCCTATTACCGGAGAGAACAAGAACGAGCGTTTGTATTGTCAACGACATTGAATA - 15300
-T N P I TGEWNJI KUNTEZ RTLTYTG CTETRTUH* I
- R ILLPETRTU RTS SV CTIUVNTDTITE *
- ES Y YRRETGQETRA ATFUVEILT*TTTULNS
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15301 - GTGTGGCAAAGATGTCCAATCGATTGCTCACACGCGTTCATAATTCACTCTACCAGTACA - 15360
-V WQRCU?PIDCSHAMPFTITIHSTS ST
- G KDVQSIAHTR RS FTULPVH
- VAKMS NI RILZ LT RVHNSTLY QYT

15361 - CACCGCCGAGTGATATACAATTTGGTCCACCTTGTAGTAGGCCACTACGATGTTGACGAR - 15420
-HRPRV I YNZLVHLV YV GHYDVDE
- T A E * YTIWSTUL®* *ATTMTLTN
- P PSDIQFGPPCSR RZPLU RTC®™*RTI

15421 - TACGATTATCACAGAAATTGTAAACAGTTCGACAATGTCGGTTACATTTACGTGAAGAARA - 15480
-Y DY HRNCI K QP DNV G Y I Y VKK
- T 1 I TETIVNUSSTMSVTPFT* R K
- R L S QKL * TV RQCRULUHTLUZREE S8

15481 - GTTGACTACCATTATTCTATCGACTGTTCATACAGGCGTTAGATGTTGTGTCCGAGATAC - 15540
-V b YHY S IDGCSYURR®*MULCUPRY
- L TTTI I L STV HT GV RUC CCVURTUDT
- * L PLF YRULVFI OQATULDV YV S ETITL

15541 - TCACAGAGATATCTTTATCCCTACAACTAGTACTTAAGCACCTACTCAAAATGCGAATGG - 15600
-8 Q RYL Y P YN T* YL STYS KT CEW
- HR DI F I PTTST™*AUPTOQNA ANG
- T EI S L 8L QL VL KXKHULULI KMZPBRMD

15601 - ACGCATTTGTAAAGAGGTACTACTAAGAAAGACTACTACGGCAACACACGATATTGTCAT - 15660
-T HL » R 6 TTTIKI XD Y Y GNTURYCH
- R I CKEVLLRIEXTTTA ATU HDTIUVI
- A F V KRYY * ERLULIROQHTTIULSIL

15661 - TGATACGCCGAGTTCCAARATCATCGATCGTAATTCTTGAAATTCCGTCAAGAAATAATAG - 15720
-*» YAEFQITIUDIRNST™*UNS5V KK *» *
- DT P S S K S S5 I vIiULETITUPZ S RNNS
- I R RV P NHIRS * FL KVF R QETIIWV

15721 - TTTTATTACACAAGTACAGACTCCGTTTTACAACCTGACTCTGACTGGAATGATTITCCTIG - 15780
-F Y Y TS TDS VL QP DS DWNDTFL
- F I TQVQTU?PTFYNILTULTUGMMTISW
- L LHKYRULURVFTTO®*UL * L E * F P G

15781 - GAGTGCTTAAAACGAGTGTCGTATGTTACGATCAATTTGTTCCTCTACTAATGCACATGG - 15840
-ECL KRVSYVTIWNILTFIULY?™*CTW
- S A * NECRMILR R STIOCSSTNW ADIEKRSG
- vV L XTS8VV CYDOQVPFVPLLMHMMD

15841 - ACGGAATGGGTCTAGGTAGTTCTTATAATCCGCGTCCGACAAAACAGCTACTATAACAGT - 15900
-T E WV * VvV VLTITIU RVI RQNZSYYNS
- R NG SR * FL * S A SDIXKXTA ATTITV
- G M GLGS S YNUPIRUPTI KAOQTULTUL* QF

15801 - TTTGTCTACCATGTGAATACTAACTTTCCAAGCACAGTGACCGATAACTACGAATGGGTG ~ 15360
-F VY HVNTNUFPS8TUVTIDNDNYEWUV
- L S TM * I L TV FOQAOQ®*PTITTNG *
- Cc L PCEY * L 8§ KH S DU R * L R MG E

15961 - AATGTTTTGTAGGATTAGTCCTCATACGACTACAGAAAGTGAACATAAATGTTATGTAAT - 16020
-N VL *D * 8§ 8 YD YRK* T * ML CN
- M F CR I 8 P HTTTESEUHI KT CYUVTI
- ¢Cc FVvVGL VL IRILUGQI XKV VNTINVM®*S

16021 - CTTTCAATGTACTACTCGAATIGACCGGTGTACAACCTGTACATAAGGCATTACGATTGAT - 16080
-L §s MY YSsSNDU RT CTTT CT* G I TTID
- FQCTT T ®RMTSGV Q P V H KA AULIZRILTI
- F N VL L E* P VY NTULVYIRUHBYUD* L

16081 - TACTATTGTGGAGTGCCATGACCCTTGGACTCAAAATACTCCGATACATGTGTGGTGTAT - 16140
-Y Yy ¢ 66V P * P L D S K Y §DTCV VY
- T I VE CHDUPWTOQNTU®PTIHUVWOCM
- L LWSAMTULOGIL XK IULU RYMTCSGUVC

16141 ~ GTCAGARCGTCCGACATCCACGAACACATAACACGTTAAGTGTCTGAAGTGAAGCAACGC - 16200
-V RTSsSDTIMHEUHTITU R®*UV S EV KQR
- S ERPT & TNT®*HUV KCULI K™* S N A
- Q NV R H PR THNTIUL S V * S EA TP
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16201 - CACGGACATAATCCTCTGGTAAGGATACAACGTTCACGACGATACTGGTACAGTARAGTT - 16260
-H GHNUPULVRIOQIRSURRYWY S5 KV
- TD 11T I L W * G YNV HDUDTGTV K L
- R T *S§ S G KDTTT FTTTIULUVQ* S C

16261 - GTAGTGTGTTTAATCACAACAGACAATTAGGGATACAAACGTTACGGGGTCCAACACTAC - 16320
-V VvV ¢CL ITTTDUNT™®* G Y KRUY GV Q H Y
- * CV* S Q QT1IIURUDTNUVT GSNTT
- S VF NH NR QL GIOQTULURGU®PTULOQ

16321 - AGTGACTACACTGTGTTGACARTAGATCCTCCATACTCGATAATAARCGTTCAGTGTATTCG - 16380
-§s DYy TV L T * I L HTU®R™* * R S V Y 8§
- vVTTULGC* HQR S8 8§ I L DNDNUVQCTIR
- * L H CVDIODU®PZPYSITITU PS8V F G

16381 - GAGGGTAATCAAAAGGTAATACACGATTACCAGTCCAAAAACCAAATATGTTTTTGTGTA - 16440
-EGNQ KV I HDVYOQS KNGQTITCT FTCUV
- RVI1IKZR®* Y TITSUPI KT KYVF VY
- G * $ K GNTIRULUPVQKUPDNMTFULTCT

16441 - CACATCCGTCACTGTTACAGTGACTGAAGTTACGCTATCGTTGTACACTAACCTGATTAC - 16500
-H I RH CY & D * 5 Y A IV VHTZ* P DY
- TSV TVTVTEVTULSLYTNULTIT
- HPSLLGQ*L XL RYRGCTULTT®* LR

16501 - GACCGCTAATGTATGAACGGTTGTGAACATGACTCTCTGAGTTCGAAAAGCGTCGTCTTT -~ 16560
-b R * CMNGU CEUHUDSTUL S S K S V V F
- T ANV * TV V NMTUIL®™* V R KA AS S L
- P L MY ERUL * T ** L §$ EF EKUZRUZ RILSTC

16561 - GCGAGTTTCGGTGACTCCTTTGTAAATTCGACAGTATACCATAACGETGACATGCGCTTC - 16620
-A 8 FGD S F VN STV Y HNUGUDMTPBRTF
- RV S§VTPL * I RQYTTTITUVTT CA A S
- E FR*¥L L CKPDS I P *R * HAULH

16621 - ATGAGAGACTGTCTCTTAACGTAGAAAGTACCCTCCRACCTTTTGGATCTGGTGGTAACT - 16680
-M RDCL L T™* KV PSNILULDULVVT
- * ETV S * R RIKYPPTU FWIWUWW * L
- ERL SLNUVESTILIGQUZPU FG S 6 G N L

16681 - TGTCTTIGATACAGAAATGACCAATGGCACATTGATTTTTATCATTTCATGTCTAACCTC - 16740
-¢C L * YRNDOQWHTIDTFYHT FMSNL
- VFDTIEMTNGTULTIT FTITIS ST CTILT S
- S L I QK * PMAUHRBT* F L S F HV * P L

16741 - TCATGTGGAAACTTTTTCCACTGATACCACTACGACAACACATGTCTCCATGATGCTGTA - 16800
-S ¢GNP F F HE* YHY DNTOCULHTUDA AUV
- HVETF S8 TDTTTTTUHUV S MMILY
- M W KL FPLTIPULURUO QUHMSUPOT™*OCOCM

16801 - TGTTCRACTTACAACCACTAATGAAACACAACTGTAGAGTGTGACATTACGGTGAATCAC - 16860
-€C 5§ TYNUHO®* * NTTVET CDTITUVNH
- VQLTTTWNUETAO QL®*SVTILTZ R®*TIT
- F NL QP L M KHNGCU RV * HY G E S R

16861 - GTGGATGAGATCACGGTGTTCTCGTGATACACTCTTAATGACCGAACATGGGTTGTGAGT - 16920
-V D ETITUVF 8§ * Y TLNUDUZ RTWV V 8
- WMR S RCSRDTULILMTEUHGTL * V
- G *DHGV L VI HS* » P NMGU CEL

16921 - TGTAGAGTCTACTCAAARGATCGTTACAACGTTTAATAGTTTTCCAGCCGTACGTTTTCA - 16980
-C R VY S KDR Y NV * « F S 8 RTTF 8§
- VESTQ KI VTTT FNSZST FUDPAVU RTFH
- *$§ L L KR S L QPRI LTIUVF EFOQT?PY VP M

16981 - TGAGATGTGAGGTTCCTGGTGGACCATGACCATTCTCAGTAAAACGGTAGCCTGAACGAG - 17040
-* D VR F LV DHUDUBHSQQ™* NG S L N E
- EM* G S WWTMTTIULSKTVA A * TR
- R CE VP GGUP * P F SV KR * P EUR E

17041 - AGATAATGGGTAGACGAGCGTATCACATATGCCGTACGAGAGTACGTCGACAACTACGGG - 17100
-R *WVDEIRTITVYM AVYVREYVDNTY G
- bDNG®* TS V S HMUPYETZ ST STTT G
- I M R R AY HICPRTRVRURAQQLURTD
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17101 - ATACACTTTTCCGTAATTTTATAAACGGGTATCTATTTACATCATCTTAGTATGGACGCG - 17160
-I HF 5V IUL * TG I YL HHLSMDA
- YT F P * FY KRV ST YTITIULVWTHR
- T L FRNTFTINGVYULFTSS™* Y G RA

17161 - CACGCGCGCATCTCACAAAACTATTTAAGTTTCACTTAAGTTGTGATCTTGTCATACAAA - 17220
-HA RIS QU NJUYTIL S FT*VVILSYZK
- T R A S HKTTI * V $§1L XL * 8 CHTK
- R AHLTI XKULTPFUE KT FHILSCDULUVIOQK

17221 - AGACGTGACATTTACGTAACGGTCTTTGTTGACGACTGTAACATCAGAAACTACTTTAGA - 17280
-R RDI VY VTV FVDDT CNTITZ RNYTFR
- DV TV FT®*URSULILTTUVTSETTTLE
- T * HL RNG UL C¢C * RL * HQ KL L * R

17281 - GATACCGATGATTAATACTGAACTCACAACAGTTACGATCTGAAGCACGTTTIGTGATGC - 17340
-p T DD O* Y * THUNJSYDTILIZ KUBHKVTL?*C
- 1 PMINTETLTTTVTTIO®TSTT FTCDA
- YR * L I LDNJSOQQLRSEHA ARTFUVMDQ

17341 - AGATATAACCGCTAGGACGAGTTAATGGTCGEGGGGCGTGTAACGACTGATTICCGIGTG - 17400
-R Y NR *DEULMVGGT RVTTTUDTFTR RV
- DI TARTS * W § GG V * R L I & V +
- 1 *» P L G R VNG GT RTGA ATC CNTD®*TF PCTD

17401 - ATCTTGGTCTTATAAAATTAAGTCACACGTCTGAATACTTTTGTTATCCAGGTCTGTACA - 17460
-I L VL *N * %V TRULUNTTFVIOQVCT
- 8 W 8 Y KI XKSHUV* I LLUL SU RSV Q
- L 6L I KL S HTSEZVYTFOCYU?PGUL VYK

17461 - AGGARCCTIGAACAGCGGCAACAGGACGACTT TAACAACTGTGACACTCACGAAATCRAA - 17520
-R NL EQ R QQDODTFUNNTG CDTHTETIHK
- @ T L NSGNURTTZILTTU VTTULTIEKSN
- E P * TAAT G RTLO™* QUL * H S RNZGQTII

17621 - TACTGTTATTCGATTITTCGTGTGTTCCTCTTCAGTCGAGTTACGAAGTTTTACAAGATGT - 17580
-Y CY S I FVCS S SV ELTZRST FEFTRSC
- T VI RTFSCVUPLOQSSYEVTLTUGQTDV
- L L FDFRVYVF FLTFSRUVYTI KT EFYIZ KMT

17581 - TTCCACAATAATGTGTACTACAAAGTAGACGTTAGTTGTCTGGAGTTTATCCGCAACATT - 17640
-F HN NV Y Y KVDV S CULETFTITZRNI
- 8 TIMCTTIKS®*TULVVWSULSATF
- PQ *CVLQS®RZ®R®™*L S G VY P QH S

17641 - CTCTTAAAGAATGTGCGTTAGGACGAACCTCTTTTCGACAAAAATAGAGTGGAATATTAA - 17700
-L L X N VR *DEUZPULTFTDI KU NTZ RVE Y ¢+
- § * RM CVRTUNTELTFSTUE KTIETUWNTIZK
- L K ECALG GTRTST FR RO QI KT®*SGTITUL S

17701 - GTGTCTTGCGACATCGAAGTTTTTAGAATCCTAACGGATGCGTCTGACAACTAAGTAGTG - 17760
-v s ¢ DIEV FURTITULTHDUA ASUDNIN®*UVYV
- CLATSKT FILETS*RMZPERTLTTTIEKT®*C
- ¥ L R H R S P * N P NGEV * Q L § S V

17761 - TCCCAAGACTTATACTGATACAGTATAAGTGTGTTTGATGACTTTCTCGTGTGAGAACAT - 17820
-8 QDL Y * Y S 11 sV FDUDTFU VUV * EH
- P KTYTUDTV®* VCLMTTULS ST CETNTI
- PR L I L I Q Y KCV * *x L CRVYVZ RTIL

17821 - TACAGTTGGCAAAGTTACACCGATAGTGTTCCCGTTTTTAACCGTAAAACACGTATTACA - 17880
-Y S W Q S Y TD S VPV F NI RIEKTT RTIT
- T VG KV TUPIVFU PFTLTUVIZ XU HUVTELDQJQ
- @ L A XL HRT®*OCSU RUPF™*UP* NTUVYYR

17881 - GACTATCTCTAGAAATACTGTTTGACGTTAAATGTTCAGATCTTTATGGTGCAGCGTTAC - 17940
-D YL * XK Y CLTULNUVOQTITFMV VOQTRY
- T I S RNTUV * R *MTFRSIULWOCSUVT
- L 8 L E I L F DV JXC S DUIL Y GAAO ATULH

17941 - ACCGATGTAATGTTCGTCTTTTACATTGACCTGAAAAATTCCTGACATCATTCTAGTAAT - 18000
-T D VM F V F Y I DULIE KNGS * HHS SN
- P M *CS S F TULT™* I KTIUPDTITITLUVM
- R CNUV I RULULHT®*UPETZKTFTLTS F * » +
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18001 - GACCAGAAGTAGGATGTGTCCOTGGATCTGTGGAGTCGCAACTATATTTCAAGTICTGAC - 18060
-D Q K *DV SVDVUWKSRNY I S S SD
- T R 8§ RM C P WMZCGVATTIUFQGQEVILT
- P EV GCVURGT CVESO QLYFIZ KT F* UL

18061 - TTCCTAATACACRACTGTATGGTCCGTATCGTTTCCTGTACTCGATGGCATCTGAGTAGA - 18120
- P L I BE N C MV RMV S CTOGWHTL SR
- 8 *# Y T TV WSV W?PFP PVLDGTI * V E
- P NTOQUL Y G P Y G PF L Y WMASE * R

18121 - GATACTACCCARAGTTTTACTTAATGGTTCAGTTACCAATGGGATTATACAAATAGTGGG - 18160
-D T T Q $S F T * WP F S Y QWD VY TNSG
- I L P K VLUL NG SVTWUNGTITIUGQTIUWVSG
- Y Y P K F YL MV QL PMOGTL Y K * WA

18181 - CGCTTCTTCGATAAGCAGTGCAAGCACGCACCTAACCGAAACTACATCTCCCGACAGTAC - 18240
-R F F D KQCI KHAPNU RNYTI S ROQY
- A S 51 58 8 A S THULLTTOE®BTTSU®PDST
- L L R * AV Q A RT+* P KL HTULUPTUVR

18241 - GTTGATCTCTACGACACCCATGATTGGATGGAGAGGTCGATCCTAAAAGATGTCCACAAT - 1B300
-V DL YDTHUDWMET RZS I L KDV HN
- L IT §s T TPMTIGGWURGR RS * KM S TI
- * S L RH P +* L DG EVDUP KU RTCPGQgUL

18301 - TGAATCATCGACATGGCTGACCARTACAACTGTGACTTTTATTGTGTCTTAAGTGGTCTC - 18360
- I I DM ADOGQYNUCDU FYOCUVUL S G L
- E 8 S T WL TNTTTUVTUFIVS * V V 8§
- N H R HG* P I QL * L L L C¢CL KW S Q

18361 - AATTACGTTTTGGAGGTGGTCCACTGGTCAAATTTGTAGAATATGGTGAGTACATATTIC - 18420
-N Y VL EV V HW S8 NUL * N MV 8 T YF
- I T F WRW S TG OQTI CRTIWOT®*VYV HTI S
- L R F &6 G GPUL VKV F V E Y GEYIIVFP

18421 - CGAACGGGACCTTACATCACGCATAATTICTATCATGTTTACGAGTCACTATGTGACTTTC - 18480
-R T ¢ P Y I THNSTIMZPFTSHY V TF
- ER DL TS RTITI L S CUL RV TMT™* L 8§
- N G T L H HA * F Y H UV Y E S L CUDF P

18481 ~ CTAACAGTCTGTCTCAGCACAAGCAGGAAACCCGCGTACCGAARACTCGAATGTAGTTACT - 18540
-L T VvV ¢ L § TS R KUPAYI RNSNUWVUVT
- * Q 8§ V 5 A Q AGNUPIRTETRM®* L L
- N S L §$ Q H K Q E TRV P KULETCSYTF

18541 - TCATGAAACAGTTCTAACCTGGACTTTCTTGCACAACAGACACACTGTTTGCACGTIGAA - 18600
-8 * N § $ NL DF L A Q QT HTCULHVE
- EETVL TWTPFULHUNZ RHTUWVCTTLN
- M K Q F *» P G L S CTTDTULTFATRT®*T

18601 - CGAAAAGATGAAGTAGTCTATGRATACGGACGACCTTAGTAAGACACCCAARACTGATAC - 18660
-R X D E VYV Y EY GURUP* »D T QN * Y
- E KM K *» S8 M NTDDUL S KTU©P KX TDT
- K R » 8§ 8 L * I R T T UL VvV R H P K L I Q

18661 - AGATATTGGGTAAATACTAACTACAAGTCGTCACCCCGAAATGCCCATTGGARGTICTCAT - 18720
-R Y W V N T N Y K S S P R N A H W K S H
- DI G * I L TTSURHZPEMPTIGS STLI
- 1 L ¢ X ¥ *«» L @ V VvV T ?P?» K ¢ P L E V § L

18721 - TGGTACTGGTTGTAACGGTCCATGTACCTTTACGTGTACACCGATCAACACTACGATAGT - 187B0
-W Y W L * R 8§ M Y L Y V Y TDQH Y D S§
- 6T GCNGPOCTTV FTOCTUPINTTTIZV
- vV L v vV T VHV PLURVHIRSTTULUZRT=*Y

18781 - ACTGATCTACAAATCGTCAGGTACTCACGAAACAATTCCCGCAACTAACCAGACAACTTA - 18840
-T DL Q I VR Y 8 R NNSURI K ** P DNIL
- L I ¥ K 8 8 GTHUETTIU®RA ATWNIGQTTY
- * 8 T N R Q V L. T K Q F A Q L TR OQUL M

18841 - TGGGATAATATCCTCTACTTGACTCCCAATTAAGACGAACGTCTTTTCATGTTGTGTACC - 189500
-W DN I L YL TPNOTYDEUZRULUFMILUCT
- G I I 858 8 T*L P I KTUNVVF S COCWVP
- G * ¥ P L L DS Q L R RT S F HV V Y Q
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18901 - AACACTTCAGACGTAACGAACGACTATTCAAAGGTCAAGAAGTACTGTAACCTITTAGGTIT - 18960
-N T $ DV TWNDY S KV KU KY CNIL* V
- TL QT * RTTTI QRS S®RSTUVTT FRPF
- H FRRNUERULFIKXKGO QEUVL* PL G F

18961 - TCCGATAGTTCACACACGGAGTCCGACTTCATCTTACCTTCAAGATGCTACGAGTCGGTA - 19020
-S DS S HTESDV FTIULUPSURUC CYESYV
- P I VHTR RS PTS S YL QDA AT S8 R Y
- R * FTHG V RL HULTUFI KMILU®RUVG T

19021 - CATCACTGTTTCGAATGTTTTATCTCCTCGAGAAGATAAGAATACGATGTGTAGTIGCTAT - 19080
-H H CVF ECVPF I 8 8 RR™*E YDV * C Y
- I T V S N VL S PREUDIKNTMMZ<CSATI
- S L PR M FYLULEIKTIU RTIWRCVUVLF

19081 - TTAAGTGACTACCACAAACAAACAAAACCTTAACATTGCAACTAGCAATGGGTCGGTTAC - 19140
-L S DY H K QT KUP™* HCN™* QW V G Y
- * vV T T TDN K QNTULNTIATSNG S VT
- K * L P QTUNI KTULTTULA QLA AMGR RTULR

19141 - GTTAACACACATCCARACTGTGITCTCAGAACAGTTTGAACTTGAATGGTCCGACACTAC - 19200
-V NTH P NCV L RTUV *T * M V RHY
- L THI Q TV F 8 E Q F EL EW S DTT
- * H T S KL €S Q NS LNULNGZ ?PTIL P

19201 - CACCATCAAACATACACTTATTCGTACGTAAGGTGTGAGGTCGAAAGCTATTTTCACGTA - 19260
-H HQTYTTY S Y VRUUCEUVESY FHBHV
- T I KHTULTIURT* G VRS KATI F T *
- P S NI HULUVF VU RIE KUY * 66RI KULF S R K

19261 - AATGATTAAATTTCGTTAACGGAAAGAAAATGATAAGACTATCAGGAACACTCAGAGTAC - 19320
-ND * I §$ L T ER K * * DY Q EH S8 E Y
- M I K F R * RKENUDI KTTIU RNTUGQS ST
- * L NF VNG KKMIURILSGTTULUZ RV P

19321 - CGTTTGTTCATCACAGCCTATAACTAATACAAGGTGAGTTTAGACGATGCACATAATGTG - 19380
-R L F I T A Y N * Y KV S L DDA AUHNUV
- vC¢cs s QP I TNTU R®*UV * TMHTIMIGC
- F VHHS L * L I Q GEUVFURUIRTZGCT * C A

19381 - CTACGTTAAATCCACCACGACAAACGTCTGTGGTACGTTTACTCATGGCTGTCATGAACC - 19440
-L R * I HH D KU RIULWYUVY S WL S * T
- YV XKS5TTTNUVCGTT FTHGT CHEP
- T L N P P RQTS YV V RLLMAVYVMUDNIL

19441 - TACGTATATTATACTACTAAAGACGACCTAAATCGGATACCTAAATGTTTGTTARACTAT - 19500
-Yy vyYYyTTIKUDUDIULNZ RTIUW®PIEKTCELILINY
- T Yy 11 I L L X T T +* I G YL NV C * TM
- R I L Y Y * RRUP K S DT™*MTFV KL *

19501 - GARTATTGGACACCTTATGTAAATGGTCCAATGTCTCAAATCTTTIACACCGAATATTAC - 19560
-EY WTUPYVNGPMSQIFYTETYY
- NI GHL M *M V QCLIKSU FTUZ PNTIT
- I L. b TLCI XMW S NV S UNLULHRTIL Q

19561 - AACAATTATTICCTGTGAARCTACCTGTGCGGCCGCTTCGTGGACAAAGGTAGTAATTAT - 19620
-N N Y FL * NYLCUGRUPFVD KX G S N Y
- T I I 8 CE TTUOCA AA AA ASMWTI KUVV ITI
- Q L F PV KLPVIR RUZPILIRGU QTR™** L L

19621 - TACGACAAATGTGTTTCCATCTACCATAACTACACCTCTAGAAACTITTTATTCTGTTGTG - 19680
-Y D KCV 8§ I Y HNJYTSURNTF EFY S VYV
- T TNV F P S TTITTUPLETT FTITULIL *
- R QM CF HL P * L HL * KLULFCOCE

19681 - AAGGACAATTACAACGTAMACTCGAAACCCGATTCGCATTGTAATITGGTCACGGTCTCT - 19740
-K D NY NV NS KUPDS HCNULVTV S
- RTI TT™* TRNUPTIURTIUVIU®WWS RS L
- G QL QR KULET RV FALOYV FGUHGTUL *

19741 - AATTCTATGAGTTATTAARCCCACAACTATAGCGACGATTATGACATTAGACCCTGATGT - 19800
-N § M S Y *THNY S DDYDTIU RUP* C
- I L »Vv I KPTTTIATTIMTULUDU®PUDV
- F Y EL LNUPOQULT* RIRTIULO* H * T LM F
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19801 - TTTCTCTTCGGGGTCGTGTACATAGATGTTATCCACAGACGTGTTACTGACTGTARCGGT - 19860
-F L FGVVYIDVIHTRRUVTUDTCGCNSG
- F § $8 6 s ¢ T *MUL STUDVULLTUVTV
- S L R GRVHRTCYPQTO CY L *» RF

19861 - TCTTIGGATGACTCTCACGAACAAGAAGTGAATGACAGAACAAACTACCATCTCACCTTC - 19520
-8 L DD S HEQEUVNDIRTNUYHTULTTF
- L WMTULTNI KU KT®*MTEIGQTTTIS P S
- F G* L 8 R TR RSEO®*QVNI KILU PGS HULZP

19921 - CTGTCCATCTGGAAAAATCTITGCGGGCATTACCACAAAATTATTGTCTTCCAAGTCAGT - 19980
-L 8§ I W KNUL CGH Y H®B KTITIVF Q V s
- ¢ P S G K I FAGITTI KILTLS S K SV
- V HL EKXK SL RALUPOQNY CL P S QF

19981 - TTCCAGATTGTGGAAGTTTCCCTGGTCGTGTTCGATCGCAGTTACCTCAGTGTAATTAAC - 20040
-F Q I vV EV 8L VV FDZPRSYULSVIN
- S R L WKV F PWS COSSTIAVTSV * L T
- P DCGSF P GPRVRS QL PQCN * P

20041 - CTCTTAGTCATTTTTGTGTCAAATTGATGAAATTCTTTCATCTGCCGTAATAAGTTGTCA - 20100
-L L v.I F V 8 N * * N S F I CRNI KL 8
- 8§ * 8 F L COQIDETITULSSA AUVI S CQ
- L S EFCV KILMIEKT FTFHUL P * * V VKN

20101 - ACGGACTTTGGATGAAATGAGTCTCGTCTCTGAATCTCCTAAARARTTCGGGTCTAGIGTIT - 20160
-T D F G * NE S RL *# I 8§ * NS GUL V F
- RTL D EMS L V S E S P K IRV * C L
- G L WMIX * V S SLNILTVLI KT FGS S S VY

20161 - ACCTTTGACTGAAAGAGCTCGAGCGATACCTACTTAAGTATGTCGCTATATTCGAGCTCC - 20220
-T FD* KS S S DTJVYUL SMSESEUL Y S 8§ S
- P L TEURW ARATIUPTO™®*U9V CRYTIIZ RM AP
- L * L KEULEIRYULULI XKYVATITFTETLTFEP

20221 - CGATACGGAAGCTTGTGTAGCAAATACCTCTAAAGTCAGTACCTGTTGAACCGCCAGAAG - 20280
-R Y G S L €8S K YL *5 Q Y L L NUR QK
- DT EACVADNTS KV S TOC™* T AR S
- I R XK L v * QI PL XK SV PV EUPUZPEYV

20281 - TAAATTACTATCCGAATCGGTITCGCGAGTGTTCTAAGTGGTGAATTTAATCTCCTAAAAT - 20340
-* 1 T I RI G S RV F * VvV VNULTIZST™*N
- KL L S ESVRET GCSI KW™*TI * s P K I
- N YY PNRVFAS VLS GCGEVFNILILEK®*

20341 - AGGGATACCTGTCGTGTICACTTTTTAATGAAGTATTGTCTACGCGTTTGTCCAAGTAGTT - 20400
-R D TOCRV TV F * * § I VYA ATFV Q V V
- G I PV VS L FNUEVILSTI RULSIK * F
- G YL 8 CHVFLMIKVYCLU RV CUP S S F

20401 - TTACACACACAAGACACTAACTAGAAAATGAACTACTGAAACAGCTCTATTATTTCAGTG - 20460
-L HTQDTN™* KMNY* NS S I I S8 V
- Y THXTULTR®RIK®*TTTETA ATLILTFOQOC
- T H T R H *» L EN E L L K QL Y Y F § V

20461 - TTCTAAACAGTCACTAAAGTTITTCACCAGTTCCAATGTTAACTGATACGACTTTAAAGTA - 20520
-F * T VT KV FTS S NUVN * YD F K V
- 8 K Q SL K F S PV PMILTUDTTTL K *
- L NS H* S FHQF QC*¥ L I RL * s K

20521 - AGTACGAAACCACATTCCTACCTGTACAACTTTGGAAGATGGGTTTTGATGTTCGTTCAG - 20580
-5 T K P H S Y L YNV FGRWV VL MTF FUVQ
- VR NHTIPTUGCTTTULETUDTGT F * C s F s
- Y ETTV FULPV QL WI KMGT FUDV VUR SV

20581 - TTCGCACCGTTGGTCCACAACGCTACGGATTIGAACATGTTCTACGTTTCTTACGAAGAAC - 20640
-F A PL V HNATUDO®*TTC STT FULTIKN
- 88 HR W S TTULRTIUEHVILRT FILUZ RT RT
- R TV GPQRY G LUNMTPFYV S Y ETEL

20641 - TTTTCACACTGGAAGTCTTAATACCACTTTTACGACAATATGGTTTTCCTTATTACTACT - 20700
-F § HW K S * YHUPYDNMVUF FILTITT
- FHTGS L NTTUF FTTTIMWT FSULTULULL
- F T LE VL I PLULRIGQVYGT FUPY Y Y L

FIG. 5 Cont'd



U.S. Patent Apr.22,2008  Sheet 69 of 82 US 7,361,747 B2

20701 - TACAGCGTTTCATATGAGTTGACACAGTTATGAATTTATGTGAATGAAATCGACATGGGA - 20760
-Y S VSYELTO QL®*TIYVNETIDMG
- T AFHMS * HSYEFM®*MEKTSTHWD
- QR FI * VDTVMNTLTCES®*DNZ REHEGCGEGHM

20761 - TGTTGTACTCTCAATAAGTGAARCCACGACCGAGACTATTTCCTCAACGTGGTCCATGTC - 20820
- CTLNJ KO®*NEHKDZ RDTYTFTLNVVHYV
- VVLSISETTTTETTISZSSTWSMS
- LY SQ*VKPRPRILTFZPAQRTGEPCR

20821 - GACACGAGTCTGTTACCAACGGTTGACCGTGTGATGAACAGCTAAGTCTAGAATTACTGA - 20880
-D T S L L PTVDRUVMNS * V & N Y *
- T RV CYQRLTUV®* * TAZKST RITE
- HE SV TNG* PCDEU OQTLSTLTETLTLK

20881 - AGCAGAGGCTGCGTCTAAGATGAAATTAACCTCTGACACGTTGTCATGTATGCCGATTAT - 20940
-S R G CV *DETINL@®*HV VMYA ADZY
- AEAASKMEKLTSDTTULSCMZPTII
- QR LRULR®*VN®*PLTRT CHVCRTLTF

20941 - TTACCCTGGAATAATAATCGCTATACATACTGGGATCCTGGTTTGTACACTGTTTTCTCT - 21000
-L PWNUNUNR RYTYWDZPGLYTUVTFS
- Y P61 I IAIHTGITLVCTTULTFSL
- T LE®* * S LYIULGSMWTFUVHTZ CTFTILL

21001 - TACTGAGATTTCTTCCCAAAAAGTGAATAGACACACCTAAATATTTCGTTTTTGATCGGG - 21060
-y * DF FPKSET@®*THLNTISTPTLTIG®G
- TEI S S5 Q KVNZRUHT®H*TIPFRTF™*SG
- LR FLPEKTZKT®*TIDTTPZXKYTFUVFDRDID

21061 - ACCCACCAAGATATCGACATTTCTATTGTCTCGTAAGAACCTTACGACTGGRAAATGTTCG - 21120
-T HQDIDTISTIVS*EPYTDUWTEKTCS
- P TKISTTFULLTGSRIEKINTILTTGNVR
- P PRYRHFYCLVRTLRILEMTFE

21121 - ARTACCCGGTAAAGAGTACCACCTGTCGAAAACAATGTTTACATTTACGTAGTAGTAGCC - 21180
-N TR *RVPPVENNUVYTITYVVVA
-1 PG KEJYUHULSI KTMTPFTF T * * %D
- YPVKSTTC CRIE KGO QCLIHTLT RTSSSL

21181 - TTCGTAAARATTAACCCCGATTGATAGAACCGTTCGGCTTCCTTGTTTAACTACCGATAT - 21240
-F VXK INPDTZ®* * NRSASTULTFUNZYRY
- $ * XKL TPTIDRTVRTLPC CLTTTDM
- RKN*PRUILTIETPTFGTFULV * L PIUW

21241 - GGTACGTACGATTGATGTARRAGACCTCCTTGTGTTTAGGATAGGTCAACAGAAGGATAA - 21300
-G T YD * CKRPPCV * DRSTTEG *
- VR TIDVKDLTLTVTFRTITG GO QU QZXKTDK
- Y VRLMO™* KTSILCLGTS®* V NTZ RTR RTIS

21301 - GTGAGAAACTGTACTCGTTTAAAGGAGAATTTAATTCTCCTTGACGACATTACAGAGAAT - 21360
-V RN CTRLZEKENZ LTITLTLUDUDTITEN
- * ETV LV *RRTIO®*TFSLTTTULG QR RI
- E KL Y S F ¥ GE P NS P * RHYTZREF

21361 - TCCTCTTAGTTTAGTTACTATACTAAATAAGAGAAGACCTTTTTCCATCCGAATAGTAAT - 21420
-§ 8§ * FS YYTJZK®* ETZKTTFTFEHETPNS SN
- PL SLVTTILNIE KT RRPTFS STIR RTIUVTI
- L LV *LLYO®*TI®RETDTILTFTPSE* * S

21421 - CTCTTTTGTTGTCTCARCACCAAAGTTCACTATAAGAACAATTGTTGATTTGCTTGTACA - 21480
-L F CCLNTI KV VHYZ KNNTCT*TFACT
- 8P VVSTPIKTFTTIRTTIVDTLLVOQ
- L LLSQHOQSSIL®*EQTLTLTITCTILY K

21481 - AATARAAGAATAATARAGAATGAGAGTGATCACCATCACTGGAACTGGCCACGTGGTGAA - 21540
-N KR I I KNEGSDUHHUHMWUNUWPRTGE
- I XK E* * RMRVZITTITGTG GTHUVVK
- * XN NKXKE*E®*SPSLETULA ATW* K

21541 - AACTACTACAAGTTCGAGGATTAATGTGAGTTGTATGAAGTAGATACTCCCCCCAAATGA - 21600
-N Y YKFED* CETULJYEVTDTPP K *
- TT TS SR IDNVSCME KT™*ILPPNTD
- LLQVRGILM®*» VYV +* S RYSPOQHMI
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21601 - TAGGACTACTTTAARAATCTAGTCTGTGAGAAATARATTGAGTCCTAAATARAGAAGGTA - 21660
-+ DY FKDNULVCETZKS®*TIZEBES * I KZKWUV
- R TTTUL KTI* S VRNIZEKTILSZPZXTZ*RR"*
- ¢ L L *K&SsSL +* EBEINHM®*VILNTZKEQGK

21661 - AAATAAGATTACAATGTCCCAAAGTATGATAATTAGTATGCAARCTGTTGGGACAGTATG - 21720
-K * DY N VP K JYDNO®* Y ANTCUWDS M
. N XK I TM S5 Q S MTITISMQTVGTUVHW
- I RL QCU®PIXUV*» * L VCIKLLGA QYG

21721 - GARPATTCCTACCATAAATAAARACGACGGTGTCTCTTTAGTTTACARCAGGCACCAACCC - 21780
-E N S Y HK * NDGV S LUV Y NZ RIHTZOQTP
- X1 PTINIKTTUVSTILO™*TFTTGTN?P
- K FLUP*T1IZ KU RZRTC CLTFSTULQQATPTNAQ

21781 - AARAACCAAGATGGTACTTGTTGTTCAGTGTCAGCCACTAATAATAATTGTTARGATGAT - 21840
_ K NQDGTOCCS SV SATMNINNTC C®*DD
- K TKMUVILYVVQCQPLTITITIVIEKHMTI
- K PRWUYULULTPFSV S H®* *» *» L L R * L

21841 - TACAACAATATGCTCGTACATTGAAACTTAACACACTGTTGGGAAAGAAACGACAAAGAT - 21900
.Y N NMLVH®*NILTHT CWET RNTD KD
- 7T 7T I CSYTIETS®*UHTV VOGEGEKETTZKI!I
- Q QYARTLJZ XILNTTLULGU KU KU RG QRTF

21901 - TTGGGTACCCATGTGTCTGTGTATGATACTATARGCTATTACGTARATTAACGTGAAAGC - 21960
-L 6 T HV SV YDTTIZSZYZYVN®™TRES
- WVPMCLOCMTIUL®*ATITS®*TINUVIEKHA-A
- gYPCVCV * Y Y KLLTZ RTIEKTULTS™*KTL

21961 - TCATGTATAGACTACGGAAAAGCGAACTACAAAGTCTTTTCAGTCCATTAARATTTGTGA - 22020
-§ C I DYG KAUNTYI KV F SV H®*DNTIL *
- HV *TTEZ KR RTTUIKST FQSTIIKTITCE
. MYRLRIEKS ELUG QSTLTFSPULZE KTFUVN

22021 - ATGCTCTCAAACACAAATTTTTATTTCTACCCAARGAGATACAAATATTCCCGATAGITG - 22080
-M L §$ NTNTVF VYT FVYPZKRTYTZ EKTYSR * L
- ¢S QTOQ1I1IF I STOQRDTUNTITPTDSW
- AL KHZKZPFUL FLPI KETIGQTITFTZ PTIUVSG

22081 - GATATCTACATCAAGCACTAGATGGAAGACCAAAATTGTGAAACTTTGGATAARAATTCA - 22140
-p I ¥YI KH * MEDT G QNT CETTLHDZ KNS
- I & T S S TRWI KT KTIUVI XL WIZKTIHNQ
- YL HQALUDTG G RTEPI KTL®*NTFTGT®* KTFN

22141 - ACGGAGAACCATAATTGTAATGTTTARRATCTCGGTAAGAATGTCGGARRAGTGGACGAG - 22200
-T ENHNTG CNJU NV * NL G KNV G KV DE
- R RTTITIVMT FIKTISVRMNMSESET KHUWTS
. @GE P * L » L KSU®ROT*EZGCRTI KT SGRYVY

22201 - TTCTGTGAACCCCGTGCAGTCGACGTCGGATAAAACAACCGATARATTTCGGTTGATGTA - 22260
-F CEPRAV DV G * NNURT®*TISVDV
- § VNPV QSTSDI KTTTDZEXTFRTLM®
. L * TP C S RRRTIZEKS GE?®P?TINTFG?* CK

22261 - AATACGAGTTCATACTACTTTTACCATGTTAGTGTCTACGACAACTAACAAGAGTTITAG - 22320
_N T § S YY F Y HV SV YDUNT™* QETF *
- I RVHETTTPTMILVSTTTNTIKSTFR
- YEFILILILPCGC®™*TOCLU R QLTR RVUVTLSG

22321 - GTGAACGACTTGAGTTTACGAGACAATTCTCGAARACTCTAACTGTTTCCTTAAATGGTCT - 22380
-V NDL 5L RDNSZSU RN SUNG CT FTLIKUWS
-+ T T * VYETTIULETTLTU VSTILNGL
- ERLETFTH R QTPFS KL * L F P * MV W

22381 - GGAGATTAAAGTCCCAACAAGGGAGTCCTCTACARCACTCTAAGGGATTATAATGTTTGA - 22440
-6 D * S PNIKGVUILYNTTULRTDTYNUV *
- BEI XV?PTRETSSTTULT®* GTITIMTFE
- RL K S Q@GS PLEHSXGUL * CL.N

22441 - ACACAGGAAAACCTCTCCAARARTTACGATGATTTAAGGGAAGACAGATACGTACCCTCT - 22500
-T Q ENLS KUNUYDODTULTZ RTETDT RTYUVT?PS
- HR KT S P X I TMTIOM®*OGI KTHDTTY?PL
- T ¢ K PL QXK LR ™* P KOG RU IR RTTL S
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22501 - CTTTTTTTTAAAGATTAACACAACGACTAATGAGACACGAGATGTTGAGTTGTAAARRAA - 22560
-L FF KD* HNJUD®* *» DTUZ RTZ CO®*UV V X K
- F FLEXTINTTTINTETZ RDUVTETLS®*ZKHZK
- P F * RLTOQURULM®BREHEUMTELTSTGCTZXKTIK S

22561 - GTTGGARATTCACGATACCGCAAAGACGGTGATTCAACTTACTAGAAACGAAGAGGTTAC - 22620
-V G N S RYRIKUDGTDS STZVY™* KRZRGY
- LEI KEDTAZ KTV VTIOQLTURNETEU VT
- W KFTTIUPQRU RT®*F NULLETU KT RTLSQ

22621 - AGATACGTCTAAGAAAACATCAGTTCCCTCTACTACATTCTGTTTATCGCGGTCCTGTTT - 22680
-R YV * EN I § S L Y Y ILPFTIAVTLF
- DTS X KT SV ?PSTTT FOCLSTZ RSTC CL
- 1 RL RXHOQTFZPILLUHSV VYU RGT PV =

22681 - GACCACAATAACGACTAATATTAATATTTAACGGTCTACTAAAGTACCCARCACAGGAAC - 22740
-D HNND * Y * YL TV Y * S TOQTUHTZ RN
- T T I TTNTIUNTIO* RS ST XKV VU PNTGT
- PQ * RL IULTIFDNGTULTULTEKTYT PTG QQER

22741 - GAACCTTATGATCCTTGTAACTACGATGAAGTTGACCATTAATATTAATATTTATATCCA - 22800
-E P YD POCNYUDEUVTDTH®*TY* Y L Y P
- NL M IULVTTMIEKTELTTITZNTIUNTIZYTIH
- T L * 8§ L * L R * § * pL I LTIT FTIS S I

22801 - TAGAATCTGTACCGTTCGAATCCGGGAAACTCTCTCTGTATAGATTACACGGARAAGAGES - 22860
-* NL YRS SNUPGNVNS STULTCTITDTYTTETRS G
- RI CTVU RTI®RETTLTSU V*TITTZ RIEKTEG
- ES VPFESGI KTELSTLJYTZ RTLUEHGTEKT RG

22861 - GACTACCGTTTGGAACGTGGCGTGGACGAGAATTAACAATAACCGGTAATTTACTAATAC - 22520
-D YRLETRTG GV YVUDEUN®*TGQ®~TZ PV I VY * Y
- T TV WDNUVGE6 WTRTIUNNUNG RT®*TFTNT
- L PFGTWOGGRETLTTITG GUINTILTELETI?P

22921 - CAARARTGTGGTGATGACCGTAACCGATGGTTCGAATGTCTCAACATCATGAAAGARAAC - 22980
-0 K C G DDZRNUBRMWILETGCTLUENTIMZE KTEN
- K NVVMTVTDGT ®WDNTVSTS*KI KT
- K MW * * p *» PM V GMSQHHTETRTEKTL

22981 - TTGARAATTTACGTGGCCGGTGCCAAACACCTGET FTTAATAGGTCACTGGRATAATTCT - 23040
-L K I ¥V AGHR AT KT HETLVULTIGDUWDNNS
- * K FTWZPVPUNTUWTPEP* *» VvV TG ITIL
- ENLRGRTCQTTUPOGTPFNTZ R®*TILE™*TFL

23041 - TGGTCACACAGTTAARATTAARATTACCTGAGTGACCATGACCACACAATTGAGGARGAA - 23100
- 8 HS * N * N YL SDHDTUHTTITETEE
- 6 HTVEKTIZKTITO®*VTMTTGOQTLTZ RZK KX
- VT QL KL KULUPE * P * P HNT* GTZ R §

23101 - GTTTCICTAAAGTTGGTAAAGTTGTTAAACCGGCACTACAARGACTAAAGTGACTARGGE - 23160
-V § L KLV KLULDNJUERIHTYI KTDT®*STD* @
- P L * S W * S C*TGTTU KTTI KT VTTZKA
- F S KVG KUV VYV XKPALOT RTLTEKST®*TELTRQ

23161 - AAGCTCTAGGATTITGTAGACTTTATAATCTGTAAAGTGGAACGAGAAAARCCCCCACATT - 23220
-K L * DFVDVFTITIUCIXUVETERTEUNT PHI
- § 8 R IL *TTUL * S8 YV XWUNVETEKTT PTF
- A LG F CRULYUNTLT®*™TSGTT RTEKTPTPEHS

23221 - CACATTAATGTGGACCTTGTTTACGAAGTAGACTTCARCGACAAGATATAGTTCTACART - 23280
-H I NV DLV Y EVUDTFNZDTEXKTIT®*T FTYN
- T LMWTULFTJ K ™*TSTTTZ RTZYSTS S5 TTI
- H* CGPCLRSU RLG QRI QDTIUVLOQTL

23281 - TGACGTGACTACAAAGATGTCGTTARGTACGTCTAGTTGAGTGTGGTCGAACCGCGTATA - 23340
-* R D Y KDV V K YV * L, 8V VETFPT RI
- DV TTI KMSTILS TS S * VWSNZ RUVY
- T * L QRCR®*V VRLVYET CGTR RTA ATZYTI

23341 - TAAGATGACCTTTGTTACATAAGGTCTGAGTTCGTCCGACAGAATATCCTCGACTCGTAC - 23400
-* D DL CYTIURTGSTETFVR RIONTITLODSEZY
- KM TFVT*GULS S SDTZ RTIGSSTTZ RT
- R *PLLHIKTYV*VRPTETYTFPR RTLVQ
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23401 - AGCTGTGAAGAATACTCACGCTGTAAGGATAACCTCGACCGTAAACACGATCAATGGTAT - 23460
-8 ¢ EE Y S RCXKDINTULT DR RIEKU HTDOM®M WY
- A VXNTHA AVRTIT STV VUNTTIUHNTGM
- L *RILTUL * G * P RUP* TURUSMUYVGC

23461 - GTCAAAGAAATAATGCATCATGATCGGTTTTTAGATAACACCGRATATGATACAGARATC - 23520
-V X EI MHHDURTFLDUINTTETYUDTTEI
- 8 KX *C I MIGPF*ITUPUNMTIUGQEZKS
- Q RN N AS * S V FR* HIRTIO* VYU RNSTP

23521 - CACGACTATCAAGTTAACGAATAAGATTATTICTGGTAACGATATGGATGATTGAAAAGTT - 23580
-H DY Q VNEUS®*TDYOCGNTUDMDD* K V
- T T I KL TQNETITIVVTTIUWMITETIKHTEL
- R L 8§ 8 *RMPBRILULUMW®*URYSG * L K 8§ *

23581 - AATCGTAATGATGTCTTCATTACGGACAAAGATACCGATTTTGGAGGCATCTAACATTAT - 23640
-N R NDV F I TDIEXUDTTUDTFGGTI * H Y
- I VM M S 8 LRTUIXTIUPTITULEA ASITNTITI
- 8§ * *» C L HY G QR YURVPFWURUHELTLY

23641 - ACATGTAGACGCCTCTAAGATGACTTACACGATTAAACGAAGAGGTTATACCATCGRAAA - 23700
-T ¢C R RL * DDUILHD™* T XU RTUILJVYHTRK
- HV DA S KMTTVYTTIZ KRU ERUGYTTITEN
- M *TPLR * LT RTLUNTETEU WTIZPSTI KT

23701 - CGTGTGTTGATTTAGCACGTGAGAGTCCATAACGACGACTTGTCCTAGCGTTGTGTGCAC - 23760
-R VLI * HVRVYVHNIDTUDTILS* RCV H
- V¢ *F ST™* ESTITTTT CPSVVCT
- € VDLARTESTSZ P®*RRLUVUILALTGCHA ATL

23761 - TTCACAAGCGAGTTCAGTTTGTTTACATGTTTTGGEGTTGAAACTTTATAAAAMCCACCAR - 23820
-F T S E F S L FTCFGVETTLO®*WNIHOQ
- $ QA S S5V ¢L HVY L GLIXTULYZ KTTEK
- H K R V Q F V YMTFWG * NF I KTUDPTZPK

23821 - AATTAAAAAGTGTTTATAATGGACTGGGAGATTTCGETTGATTCTCCAGAAAATANCTCC - 23880
-N * KV F I MDWETISVDSUPENNS
- I K XK CL * WTGRVPFIRULTIULGOQIEKTITEP
- L K S§V Y NGLGDTFG®*TFSRIEKT™*TLL

23881 - TGAACGAGAAATTATTCCACTGTGAGCOACTACGACCGARGTACTTCGTTATACCGCTTA - 23940
-* T R N Y S TV S DY DU RJSTS STUL Y R L
- EREI I PL *ATTTZEV VT LU RYTRA AZY
- NE XKL F HCER RTLZ EREPIEKTYT FUVTIUPTLT

23941 - CGGATCCACTATAATTACGATCTCTAGAGTARACACGCGTCTTCAAGTTACCTGAATGTC - 24000
-R I H Y NYDUL * S KHAZS S S VY LNV
- 6 8 TTIITISRVYVYNTZ RTLGQU VT * MS
- DP L * L RS LEOS*TTZ RUYTZPFPEKTLTEPETCH

24001 - ACAACGGTGGAGACGAGTGACTACTATACTAACGACCGATGTCACGACGAGATCAATCAC - 24060
-T T V ET 8 DY Y TDNUDTGT CODTUDTETINH
- Q RWRRVTTTIULTTTUDVTTZ RTSTIT
- N G 6 B E * L L Y * RR M * R R DO S P

24061 - CATGACGGTGACGACCTACCTGTAAACCACGACCGCGACGAGAAGTTTATGGARRAACGAT - 24120
-H DG DDUL PV NUHUDI RIDETKTEFMEHNT D
- M TVTTJYUL*TTTA ATU RS STULWIE KTI
- * R * R PTCI KU PRU PURREUVYSGI KT ERY

24121 - ACGTTTACCGTATATCCAAGTTACCGTAACCTCAATGGGTTTTACAAGAGATACTCTTGS - 24180
-T F TV Y P 8 YRNULUDNGT FJVYIZ XKT®RY S W
- RL P Y I QVTUVTSMGT FTU RTDTTLG
- VYR I S KL P * P QWUVILOQETITLTLUV

24181 - TTTTTGTTTAGCGGTTGGTTAAATTGTTCCGCTAATCAGTTTAAGTTCTTAGTGAATGTT - 242490
-F L F S 6 WL N CSAPNUGQTPFU KT FPFTLTUVNYUVY
- FCLAVGT™* I VP IL IS STIL S 8 * «+ M L
- F V * RL V XL FR* SV *+* Vvl1L S ECOC

24241 - GTTGTAGTTGACGTAACCCGTTCGACGTTCTGCAACRATTGGTCTTACGAGTTCGTAATT - 24300
-V vV VDV TR RS STTFT CUHNUNUMWSTYTETFUVTI
- L * L T * P VRRSATTIGTLTTSS S * F
- €S8 * RNPPFDVLQOQOLVLRVYVZERIENTL
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24301 - TGTGTGAACAATTTGTTGAATCGAGATTAAAACCACGTTARAGTTCACACGATTTACTAT - 24360
-C VNNILULNZRD®*NUHV KV HTTIZYY
- v« T I C * I EI KTTULIXV FTR RUFTI
- ¢ EQ FVESI RULI KUPR®* S S HDTILL *

24361 - AGGAAAGCGCTGAACTATTTCAGCTCCGCCTCCATGTTTAACTGTCCAATTAATGTCCGT - 24420
-R KA LNYF S S A SMVFNU GCTPTINUVR
- G KR * T 1 8§ A PP VP CLTUVQL MSV
- E S A EL F QL RULUHV * L SN * C P S

24421 - CTGAAGTTTCGGAAGTTTGGATACATTGTGTTGTTGATTAGTCCCGACGACTTTAGTCCC - 24480
-L K FRKUPFGY I VL LI S P DUDTF § P
- *$§ F 66 8 L DTULOCCO®*ULVPTTULUWVTEP
- E VS EVWIHTCVVD * 8 RURIUL * § R

24481 - GAAGACGATTAGAACGACGATGATTTTACAGACTCACACAAGAACCTGTTAGTTTTTCTC - 24540
-E DD * NDUDDTFTUD S HKNULTLUVFL
- K TIRTTMIULOAQTHT RTTC* F F 8
- R R L EURUBR®*FYRTULTOQEPV S F S Q

24541 - AACTGAAAACACCTTTCCCGATGGTGGAATACAGGAAGGGTGTTCGTCGGGGCGTACCAC - 24600
-N'* KHL 8 RWWNTGRV F V GAUYH
- T ENTUFUPDGGIQEGT CSS GUPRTT
- L K TP F PMV EYRKU GV RURGVU?PQ

24601 - ARCAGAAGGATGTACAGTGCATACACGGTAGGGTCCTCTCCTTGAAGTGGTGTCGCGGTC - 24660
-N R RMY S A Y TV G S S P * S8 G V AV
- T EGCTV HTWR®*GUPULULEVV S R 8§
- Q KDV Q CIHGRVILSULIEKMWCRTGR

24661 - GTTAAACAGTACTTCCGTTTCGTATGAAGGGAGCACTTCCACAAAAACACAAATTACCGT - 24720
-V K QY FRFV * REUHVPFHI KU NTNWDNTYR
- L NS TSV S5 Y EG ST STIKTOQTITUV
- * T V L P F R M KGAULUPQKHI KL P *

24721 - GAAGAACCAAATAATGTGTCTCCTTGAAGAAARGAGGTGTTTATTAATGATGTCTGTTAT - 24780
-E E P NNV S P *RKEVF I NDUVCY
- KN Q I MCUL UL EEI K RTU CLTULMMS VM
- R T K * CV S L KKUPRG GV Y * +« C L L C

24781 - GTAAACAGAGTCCTTTAACACTACAGCAATAACCGTAGTAATTGTTGTGTCAAATACTAG - 24840
-V NRVL * HY S NNURGSNUGCTCUVK Y *
- * T E S FNTTA ATITUVV I VUV S NTR
- K Qs PL TLOQOGQ®™*UP* * L L CQ1UL G

24841 - GAGAEGTTGGACTCGAACTGAGTAAGTTTCTTCTCGACCTGTTCATGAAGTTTTTAGTAT - 24900
-ETLD S N.*V 8 FF §TCC S * s F * Y
- R RWTURTE * V S S R PV HEUVVF S M
- DV GLEULS KV FPULULUDILTFMIKU FULUVC

24901 - GTAGTGGTCTACAACTAGAACCGCTGTAAAGTCCGTAATTGCGAAGACAGCAGTIGTARG - 24960
-v Vv VvV Y N * NRCKVRUNTZGCETDS S CK
- *W 858 T TR T AV K S VI AIKTA AUVYV S
- § G LQL EPUL* S5 P * L RRQ QUL *» V

24961 - TTTTTCTTTAACTGGCGGAGTTACTCCAGCGATTTTTAAATTTACTTAGTGAGTAACTIGE - 25020
-F F FNWI RS Y S SDUVF * I YLV S N W
- F 88 L TG GV TUPATITFI KT FT* *» VvV T G
- F L * L AEBEULULUGQRVPFILNUILTLSE* L E

25021 - AAGTTCTTAARCCCTTTTATACTCGTTATATAATTTACCGGAACCATACAAACCGAGCCGA - 25080
-X FL TLULYSUL YU NULUPIEUPYIKUP SR
- § 8 P F Y TR RY I I Y RNUHTN NI RAE
- VL NUPFIULUVIT*¥ FTOGTTIUOQTTETZ?PIK

25081 - AGTAARCGACCTGATTAACGGTAGCAGTACCAATGTTAGAACGAAACAACGTACTGATCAA - 25140
~-S N DL I NG S S TN NUVIRTI KT GQI RTUDOQ
- vTT®*UL TV AV PMULEU RUNINVYVTILTIN
- *R P D * R * Q Y QC * NETTY * S T

25141 - CAACGTCAACGGAGTTCCCACGTACGAGAACACCAAGAACGACGTTCAAACTACTCCTAC - 25200
-Q R Q R S § HV REUHU QEU RIU RSN NY S Y

N VNGV PTYENTI KNUDUVQTTU?PT

T 5§ T E F P R TRTUPRTTUFI KULULTLL
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25201 - TGAGACTCGGTCAAGAGTTCCCACAGTTTAATGTAATGTGTATTTGCTTGAATACCTAAA - 25260
-* D 8 V K S5 S HSLM®* CVF FA*TIUPK
- ETR SRV ?PTUV* CNVYLILETYTLN
- R L GQEVFPQFNUVMCICLUNT®*T

25261 - ‘CAAATACTCTAAAAAATGAGAACCTAGTTAATGACGTGTEGGTCATTTTTAACTGTTACG - 25320
-0 I L * XM RT®*LMTTZ CRS ST FULTWVT
- K Y S K XK * EP S * *» R V GHTF * L L R
- N T L KN ENILVNDVS VIFNZCGCYE

25321 - AAGAGGACGTTCATGACAAGTACGATGTCGTTGCTATGGCGATGTTCGGAGTGAGGGAAA - 25380
-K R TVF M TS TM S L L W®RCSE * G K
- R G R S * Q VRCRTCYGDUVU R S E G K
- E DV HD K Y DVVAMAMTPFGVYVRE S

25381 - GCCTACCGAACAATAACCGCAACGTAAAGAACGRCAAARAGTCTCGCGATGGTTTTATTA - 25440
-AYRTTITA AT™*RTTI K SULAMVYVULL
- P TEOQ * P QR KERIGQK VS RWF Y *
- L P NNUDNU RWUNVYI KNDIEKI KSR RDGT FEFIN

25441 - ACGCGAGTTATTTTCTACCGTCGATCGGGAAATATTCCCGAAGGTCAAGTAAACGTTAAA - 25500
-T R VI PYRRSGNIUZPETGI QVUDNUVEK
- R EL F S TVDIRETIUVFZPI KUV VK®*TULN
- A S Y FL P S§ TIT G K Y SR RS S KUZR*M

25501 - TGACGACGATAAACAATGGTAGATAAGTGTAGARAACGAACAGCGACGTCCATACCTCCG - 25560
-* RR * TM VD KT CRIEKRTA ATS I PP
- DDDK QW * I 8§V EUNZEIUGQU®RUZ RUPUYLR
- T T I N NG R VvV » K TN S DV HT S A

25561 - CGTTAAAAACATGGAGATACGGAACTATATAAARGATGTTACGTAGTTGCGTACATCTTA - 25620
-R * K H GDTEU LYK RZCYVV A Y I L
- VK NMETI RVNY I XKDVT®* L RTS§ *
- L X T WUR Y G TTI * XMULRSCV HTLN

25621 - ATAATACTCTACARCCGAARACAACCTTCACGTTTAGGTTCTTGGGTAATGAAATACTACG - 25680
-I I L YNURNDNULUHVYV * VL G * « N T T
- * Y 8 T TZETTV FTUPFQRUPFULGNETITLR
- N T L QP KQ P S RLGS W VM KY Y G

25681 - GTTGATGAAACAARCGACCGTGTGTGTATTGATACTGATGACATATGGTATATTGTCACA - 25740
-V D ETNDURVYV CIDTUDU DTIWYTIUWVT
- L M Ko TTVCVL ILMTVYGTIUL S Q
- * ~» N K RPCVY Yy +«~ + HM VY CH S

25741 - GTGTCTATGTTAACAGCAATGACTTCCACTGCCGTARAGTTGTGGTTTTGAGTTTCTTCT - 25800
-vs ML TA MTS T AV KL WTF * VvV § S
- ¢ L c¢c*9Q Q@ *L PL P *S CGVF EF L L
- vV Y VN S NDVFHCRIEKUVV VL S FVF *

25801 - GATGGTTTAACCACCAATAAGACTCCTATCCGTGAGTCCACAATTITCTGATACAGCAACA - 25860
-DGGL TTNKTUPTIUZRES STTISDTA AT
- MV P P I RILULS VS P QF LI Q QH
- W F NH Q * D S Y P * V HNF * Y §&§ N M

25861 - TGTACCGATARAGTGGCTTCAAATGATGGTCGAACTCAGATGTGITTAATGATGTCTGTG - 25920
-C T D KV A SNUDGRTAQMCL MMSV
- VP I KWUL QMMVETLT RTCGCV * *+ C 1 ¢+
- Y R * S GF K * WS NISDUVFNDUVCD

25921 - ACCATAACTTTTACGATGTAAGAAGTAGAAATTGTTCGAACAATTTCTGGGTGGCTTACA - 25980
-T I T FTM™* E V EI VRTTISGWULT
- P *L L RCKIK®* KL FEQV FUL G G L H
- H NF YDV RS SRDNITGCSNNTFWUV AYT

25981 - COTTTATGTGTGTTAGCTGCCGAGARGTCCTCAACGATTAGGTCGTTACCTAGGTTAAAT - 26040
-R L C VL AAE K S S TTIIRJ SIL PZRYILN
- vy v cc * L PRSP QRULGRYULG * I
- FMCVS CREVLND®*V VT * V K Y

26041 - ACTACTCGGCTGCTGCTGATGATCGCACGGAAACATTCGTGTTCTTTCACTCATGCTIGA - 26100
-T TRUL L LM I AURIKUHKSTC S F THA *
- L LGCC* * S HGNTIRUVILSILMILE
- ¥ S AA A DDIRTETT FV F FHS CUL N

FIG. § Cont'd



U.S. Patent Apr.22,2008  Sheet 75 of 82 US 7,361,747 B2

26101 - ATACATGAGTAAGCAAAGCCTTCTTTGTCCATGCAATTATCAATTATCGCATGAAGAAAA - 25160
-I HE * AKZPSLSMOGLS I IO AT*TRK
- Y M 8§ KQ 8L L CPCUNZYOQOQLSIEHTETEHK
- T * VS KAV FTPFUVHDATITINTYT RMEKTZ KK
26161 - AGAACCAAAGCACCATAAGAACGATCAGTGTGATCGGTAGGAATGACGCGAAGCTAACAC - 25220
-R T KAUP * ER SV * SV GMTU RIGE * H
- ERKXKHHIEXNDOQCDR RT®*E®*TZREHA BANT
- N E S TTIURTISVYVYIGRNUDA BATZEKTLTH
26221 - ACGCATGACGACGTTATAACAATTGCACTCAAATCATTTTGGTTGCCAAATGCAGATGAG - 26280
-T H D DV I TTIALTEKS ST FUHWTILUPNATDE
- RMTTUL * Q@QLUHSNZBHTPGT COMOQHMS
- A * RRYNUVJNUCTOGQTITIUL VY A KT CHU R ™* A
26281 - CGCACAATTTTTAGACTTGAGAAGACTTCETCAAGGACTAGARGACCAGATTTGCTIGAT - 26340
-RT?I¥PRTULEJIKTSSRTI RTERPTUDTULTELTD
- AQFLDLRRLTPOGQGTLETDT G QTIT CTLI
- HNPF * T * EDFLEKDOT®* KTT RTEFA * L
26341 - TGATAATAATAARTAAGACAARACCTTGAAATTGTRACGARTAGTACCGTICTGTTGCCATCA - 26400
-% % % % » D K P * NCNET™*JYU RTULTIL P *
- DNNNJ XTUNZLTETLIVTDNSTVOCCHTD
- I I I I RQTULJIXULO*RTIVVGEPS UV DAMI
26401 - TAATGGCAACTCCTCGAATITGTTGAGGACCTTGITACCTTGGATCATTATCCAAAGGAT - 26460
-* W Q0L LEFVETDTULVTTLTUDUHTYTZPZ KD
- NGNS SNILULUZRTULTLPW®WTITITISGQTRTI
- MATZPRTIUGCT®*GGPOCVYULOGSTULS K G *
26461 - ARGGATCGGACCTAATACAATCATGTTARACGGATAAGATTAGCCTTGTCCARAAACATG - 26520
-KDRT™* Y NDV KZRTITZBRLATLTGETKTNM
- R I GP NTMMTLUIENENG G ®*TD* P CP KT C
- 6 8§ DLTIQ®*C*TDIEKTISTULVGOGQTEKTHV
26521 - TATTATTTCGAACAARAGGAGACCGAGAACACCGGTCATTCTGAACGAACAAAACACGAR - 26580
-Y Y F EQ KETEU NTGHTCETRTT KTEHE
- I I S NXKURURPZRTUZ PUVIVNEG OINTN
- L FRTU KGOGDU RTEUHKT RS STLT®*TONTI KTT RT
26581 - CGACGACAGATGTCTTAATTAACCCACTGACCGCCCTAACGCTAACGTTACCGAACATAR - 26640
-R R QM S * L T H * p P *« B # R YR T *
- DDRCLUNM®UP PTDRTGPNANVTYTTETSEHN
- T TDVDLINZPILTALTTLTTULTPHNTIT
26641 - CATCCGAACTACACCGAATCGATGAAGCAACGAAGGAAGTCCGACAAACGAGCATGGECE - 26700
-H P NY TESMKI KO QRTERTEKT ST DTIEKTEA ATWA
- I RTTPUNUROT*GS NZEGS ST PTNVNTETHSG GR
- S EL HRIDEATI KTEV VR ROTSMG®GE
26701 - AGTTACACCAGTAAGTTGGGTCTTTGTTTGTAAGAAGAGTTACACGGAGAGGCCCCCTAT - 26760
-S Y TS KLGUILOC CULO®*EETLTEHTGTEU ATP.UCOC
- VTPV S WV FVCZKI KSTYTTETRT PTELUV
—LHQ*VGSLFVRRVTRRGPLL
26761 - TARCACTGGTCTGGCGAGTACCTTTCACTTGAACAGTAACCACGACACTAGTAAGCACCA - 26820
-* HW S GE VYL S 1L EG Q®* PURTEH* * A p
- N TG LASTTFHULNSGSNGHTDTST KTHQ
- T LV W®RVYV®PPFTS*TVTTTTULVS ST S
26821 - GTGAACGCTTACCGGCCTGTGAGGGATCCCGCGACACTGTAATTCCTGGACGGTITTCTC - 26880
-V N AYRPVU RDZPATTLT®*F FLDGTFL
- * TLTOGUL* G TIPRETCNTGSUWKTUYVE S
- ERL PACEGSRDTV VTIUZPGT RTEFS L
26881 - TAGTGACACCGATGTAGTGCTTGCGAAAGAATAATGTTTARTCCTCGCAGCGTCGCACAT - 26940
-* * H R C S ACERTIMTPFUNUPRTGSUTVAH
- 8D TDVVLAIEKES®*CLTITLGEBAA ASTEHI
- ¥ TP M * CL®RIEKNDNUV™*S5 S QRTURTS
26941 - CCGTGACTAAGTCCARARCGACGTATGTTGGCCATGGCATAACCTTIGATATTTAATITA - 27000
-P * L 8§ P KRRMTLAMA TY®¥PLTITTF FONL
- RD * V QNUDVCWRUWIHDNTLS®TYTLTIY
- VT K S KTTUVYVGEEDGEITTFDTI* F M
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27001 - TGTCTGGTGCGGCCATCGTTGCTGTTATAACGAAACGATCATGTCATTCACTGTTGTCTA ~ 27060
-C L VR?PSLULUL * RNDUHVIIHTCTCL
- VWCGHZRTCTCYNETTIMST FTUVVY
- 8§ GAAI VAV ITIEKT® RS ST CHSTLULS ST
27061 - CAAAGTAGAACAACTGAAGGTCCAATGTTATCCTCTCTATAACTAATAGTAATACTCCTG - 27120
-0 S RTTZEGUPMILSSL * L I VILIL
- K VEQL KV QCYRILYH N ™* * * Yy g »
- K * NN * R SNV IUVSITNSZSIUNTUZPE
27121 - AAAGTCCTAACGATAAACCTTAGAACTGCAATATTATTCAAGTTATCACTCTGTTAATAA - 27180
-K VL TINULU RTA ATILITLTFI KTULS UL C = »
- K § * R * TLETULG QY VY S S Y HS V NK
- 8 P NDIXKUP®* N CUNTIIGQVTITULULTIN
27181 - ATTCGGAGATTGATTCTTCTTAATAAGCCTCAATCTACTACTTCTTGGATACCTCAATCT - 27240
-I RRL I L L NKP QS TTSWIUPOQS
- FGGD* FF LI SLNJILIZLLILSGT YTZLNTL
- 8 E I DS 8§ * * A S I Y Y P FTLDTS S I *
27241 - AATAGGTATTTTGCTTGTACTTTTAATAAGAGAAGGACTGTAACTAACATAAATGTAGAA - 27300
-N RY FACTTV FUNI KR RIRTUVTNTINTVE
-1 6 I L LVILLTIRETGT L ™* LT *M* N
- * ¥V FCLYF* *» EKUDU CNM®UHI KT CR RT
27301 - CGCTCGATATAGTGATAGTCCTCACACAATCTCCATGCTGACATGATGATTTTCTTGGAA - 27360
-R 8§ I * * *+# § § HNL HADMMTIUP PILE
- AR Y S DSUPHTTISMILT* * F S WN
- L DI VIVLTZ QSZPOUC®*HUDDT FTLTGT
27361 - CGGGTAGTCCTTGTATGCTCCCGTTAAGTGGTAAAGTGGGAGAARCGACTGTTATTTARAC - 27420
-R V VL VC SR * VYV XWEUNUDTGCYTLN
- G * 8§ L Y APV KW®*™ S GRTTUVTI *« T
- 6858 PCMULUPILSGX VGEERTILTLTFTZEKR
27421 - GTGATTGAACGTGATCGTGTGTGAAACGAAAACGAACACGACTGCCATGAGCTETATOGA - 27480
-V I ERDRV * NENTETEKDTG CTHTETLTYG
- * L NV IV CETI KTNTTA AMST CMTUD
- D * T * 8 ¢V KRUI KU RTI RTULUEP™* AV W I
27481 - TAGTCGACGCACGTTCTAGTCAAAGTGGTTTTGAAAAGTAGTCTGTTCTCCTCCAAGTTG - 27540
-* § T HVILV XV V1L K S S L P S S K L
- S RRTTF * 8 KWF * XKV V CSUPUPSC
- VD AR S § Q S G F B K * s VL L @V V
27541 - TTCTCGAGATCAGCGGTGAAAAAGAGTAACAACGACGAGATCATAARAAATTATGAAACUA - 27600
-F S R * AV K K S NNUDTETITUIXKTIMHZEXKSHR R
- S RDERO™* KRVTTTTT RS * KL * N E
- L EM S GEI KEM®*™OQRU RDUHIEKNDNYTZ ETK
27601 - AGTGGTAATTCTCITTCTGTCTTACTTACTCGAGTGAAATTAACTGAAGATARACACGAR - 27660
-5 GN §$ L S VL LTU RVYVIEXKTELTTETDIKHE
- VVIULFLSYLULEO®*TUNST®*TULIEKTINTK
-W*FSFCLTYSSEIN*R*TRK
27661 - AAATCGGAAAGACGATAAGGAACAAAATTATTACGAATAtTATAAAACCAAAAGTGAGCT - 27720
-K S ERR* GTI KTULTULR R I * N Q K * A
- NR KDUDIKEUGQUNTZYTVYZE E®*Y KTUEKSTETL
- I @ XK TIURNIKTITITNWNUNTII KT P KV S F
27721 - TTAGGTCCTACGATCTTCTTGGAACATGGTTTCAGATTTGCTTGTACTTTGAAGAGTAACA - 27780
-L G P R S S WNMV S$DILIL VUL * RV T
- * VL DLLGTUWU FO QTIT CLYTFTETE*Q
- R § * I F L EHGTP FURTEFACTTIULI KIS SNK
27781 - ARACTGARCATAAAGAGATACGTCAACGTATGCGTGACATCATGTCGCGACACGTAGATT - 27840
-K L NI KRY VNV VCVTSCRUDT®* I
- N * T » RDT S T YA * HHVATU RTU RL
- T EHKZETIURU QRMU®BRDTIMS ST RUHVUYVD Y
27841 - ATTTGGAGTACACGAACTTCTAGGAACATTCCATGTTGTGATCCCCATTATGAATATCGT - 27900
-I W S$ TRTSURUNTIUPGCCTDTUPUHTYTETZYR
- FGGVHETLTILGTTF FHUYVIPTIMNTIEIUWV
- L EY TNV F * EH SMTUL * § PIL * I § *
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27901 - GACGAACCGAAACACGAGATCCTTTCCAAAATGGAAAAGTATCTACCGTGTGATACCAAG - 27960
-D E P KHETITULSTGSI XMETZE KT YTLPCDTK
- T NRNTU RSP FUP K WIXSIYRVIEPS
- RTETRDT PTPFOQNGI KV STV *YQUV

27961 - TTTGTACGTGTGGATTACAATGATAGTTGACAGTTCTAGGTCGACCACCACGCGRATATC - 28020
-F VR VDYUNUDGS* QF *VDHEHEANTI
- L YVWITMTIVDSS SRSTTTTRTIS
- ¢TCGLQ * * L TVULGRZPPRETYR

28021 - GATCCACAACCATGGARGTACTTCCAGTGGTTTGACGACGTAAATCTCTGCATGAACAAC - 28080
-D P QP W KVYFOQMWTFDDVDNTLT CMNN
- I HNHGSTSSGULTT®*ISAZ=*TT
- § TTMEU VL PV VYV *RRIKSTLHEQ QOQ

28081 - AARATTTATTTGCTTGTTTAATTTIACAGACTATTACCTGGGGTTAGTTTGGTTGCATCA - 28140
-K I YLLV * FYRUILTLZPGVSUZLVAS
- K F I CLFNTFTDYZYTULGTLVWLHH
- NL FACLTIULO OQTTITW®GS®* F GCTIT

28141 - CGGGGGGCGTAATGTARACCACCTGGGTGTCTAAGTTGACTGTTATTGGTCTTACCTCCT - 28200
-R GA *CKZPPGOCULS™*ULULULVTLTFPFP
- GG RNVNUHKLGVYV * VDCYWSZYTLTL
- 6 VM*TTMWYV S KLTVTIGLTSSC

28201 - GCGTTACCCCGTTCCGGTTTTGTCGCGGCTGGCGTTCCARATGGCTTATTATGACGCAGA - 28260
-A L PRSGTFVARAGV VT®PNG GTILTLT®*TRTR
- RYPV?PVLSRILGTFTG QMGTYTYTDASE
- VT PFRTPFCRGWGS KWV IMTAO QN

28261 - ACCAAGTGTCGAGAGTGAGTCGTACCGTTCCTCCTTGAATCTAAGGGAGCTCCGGTCCCG - 28320
-T K CRE * VVUPPFLTLTETST KT GATPUV?P
- P S VESES YRS SLNTILTREULTRSR
- QVS8SRVSRTUVUPP®H*TIS™*GS S GZPA

28321 - CAAGGTTAGTTGTGGTTATCACCAGGTCTACTGGTTTAACCGATGATGGCTTCTCGATGG - 28380
-9 6 *LWULSPGILTILJV™* PMMATSTR RHW
- KV SCGYHOQVYWTFUNZ RT®*TWILILDG
- RLVVVYITRSTGTLTTDTZDGTFTSHMG

28381 - GCTGCTCAAGCACCACCACTGCCGTTTTACTTTCTCGAGTCGGGGTCTACCATGAAGATA - 28440
-AAQAPPULPTFZYTFTLESG G STMEI KT
- L L KHHHCRTFTTF PSS SRGTLP * R *
- £ S 8§ TTTAUVILTILTSU RVYVGV YHETDN

28441 - ATGGATCCTTGACCGGGTCTTCGAAGTGAAGGGATGCCGCGATTGTTTCTICCGTAGCAT - 28500
-M DP*¥P GLRGSEGMPRTIELTFTILTP *H
- WIULDRVF FEVZ KT GT CTRTDTGCTFTFT RTESTI
- G585S L TGS S K* RDAA ATILIV S SV AY

28501 - ACCCAACGTTGACTCCCTCGGAACTTATGTGGGTTTCTGGTGTAACCGTGGGCGTTAGGA - 28560
-T QR *LPRNULTCGTPFTLUVS®* P WATLG
- PNVDSLGTJVYVGTFWOCNTE RGT RT®*D
- PTLTPSETLMUWWVYVSGVTVGV R I

28561 - TTATTGTTACGACGGTGGCACGATCTTGAAGGAGTTCCTTGTTGTAACGGTTTTCCGAAG - 28620
-L L LRRWEHDTYVET GV VU PCCNSGTFFP K
- YCYDGGTMTLEKTETFTLVVYVTVTFTRTR R
- I VTTVARTCT®*RSSTILTL®*RTFSTESTD

28621 - ATGCGTCTCCCTTCGTCTCCGCCGTCAGTTCGGAGAAGAGCGAGGAGTAGTGCATCAGCG - 28680
-M R L PS S PPSVRRRARTSETSA ASA
- CVSLRLRTP RO QTFG GETETRTGVYVVHG® R
- RS PFVSAVSSET KT STETES®*CTISA

28681 - CCATTAAGTTCTTTAAGTTGAGGACCGTCGTCATCCCCTTTAAGAGGACGAGCTTACCGA - 28740
-P L S SLS * GPSSSPULZRGT RASTYR
- H* VL *VETDTZRTEREHETPTLTS*ETDTETLTS?D
- I KFP?7 KLRTVWVIUPFPIE KTP RTS STELTPTI

28741 - TCGCCTCCACCACTTTGACGGGAGCGCGATAACGACGATCTGTCTAACTTGGTCGAACTC - 28800
-8§ PP PL*RERUDINUDT DTILT SN NTILVETL
- RL HEHFDGSATITTTIG CLTUWSNS
- ASTTJLTGA A®RT®* RRSV * L GR T L

FIG. 5 Cont'd



U.S. Patent Apr.22,2008  Sheet 78 of 82 US 7,361,747 B2

28801 - TCGTTTCARAGACCATTTCCGGTTGTTGTTGTTCCGGTTTGACAGTGATTCTTTAGACGA - 28860
-S F QRPF PVVVVPV* Qg * FFRR
- R F KDHPFRULULULTFRVFDSDSULDD
- vV S X TISGCECCCSGLTUVIL *TT
28861 - CGACTCCGTAGATTTTTCGGAGCGGTTTTTCCATGACGGTGTITTTGTCATGTTGCAGTGA - 28520
-R L RRVF F GAUVF FA*RCFVMILQg*
- D 8 VD F S ERFLHDGV L S CC S E
- T p *+ I F R § 6 F CMTV FCUBHBV AUV S
28921 - GTTCGTAAACCCTCTGCACCAGETCTTGTTTGCGTTCCTTTAAAGCCCCTGGTTCTGGAT - 28980
-V R K P §$ A P GL V WV PL K PUL VL D
- F VN P L HQV L FGVFUL * 8 P W F W I
- § * T L ¢C T R 8§ C L 6 S F KA P G 8 G L
28981 - TAGTCTGTTCCTTGACTAATGTTTGTAACCGGCGTTTAACGTGTTAAACGAGGTTCACGG - 25040
-* § y P * L, M F VT GV * RV KRG S R
- § L FL D * CL * P A FNVLNVEV HG
- v ¢s L TNUVCNURRBRILTZ¢ C®*TRPFTE
29041 - AGACGTAAGAAACCTTACAGTGCGTAACCGTACCTTCAGTGTGGAAGCCETTGTACCGAC - 25100
-R R K XK P Y S A * P YL QCOG S PCTD
- D VRNLTV VU RNIR RTTFS V EALUVYVPT
- T » ETUL Q C V TV P S V W KPULYRL
29101 - TGAATAGTACCTCGGTAATTTAACCTACTGTITCTAGGTGTTAAGTTTCTGTTGCAGTAT - 29160
-« I vV P R * FNLVL FL GV KV F VL L QY
- E * ¥ L G N.L T ¥ CUVF ~ V L § F CC S8 M
- N § T 8§ v I ~ P T V 8 R C * V 8 V A V =
29161 - GACGACTTGTTCGTGTAACTGCGTATGTTTTGTAAGGGTGGTTGTCTCGGATTTITCCTG - 29220
-D DL FV *L RMPFCIKGGCCIL G F F L
- T TCSCNCVCFVU RVY VYV SDTFSC
- R L VR V T A Y VL * G WL 8 R I F P V
29221 - TTTTTCTTTTTCTGACTACTTCGAGTCGGARACGGCGTCTCTGTTTTCTTCGTCGGGTGA - 29280
-FP F F F * L L RV GNGVYVY 8§ V F F V @G *
- P 8 F §S D Y FE S ETM ASULF S S S5 G D
- F L P L T T S8 8 R XKRIPRILUCVPFLZRI RWVVT
29281 - CACTGAGAAGAAGGACGCCGACTGTACCTACTAAAGAGGTCTGTTGAAGTTTTAAGGTAC - 29340
-H * EEGRURULYULUL KRSV E VLR Y
- T E K XK DA ADTCCT Y * R G L L K F * @G T
- L R R RTUPTTUVPTI KEUVC* S P KV L
29341 - TCACCTCGAAGACGACTAAGTTGAGTCCGTATTTGTGAGTACTACTGGTGTGTTCCGTCT - 29400
-$ PR R.RL S * VRICEYVYJYUWOCUV P S
- H L E DD * V E SV F VS TTUGV F R L
- T S X T T KL §$ P YL * VL LV C S VY
29401 - ACCCGATACATTTGCAARAGCGTTAAGGCAAATGCTATGTATCAGATGAGAACACGTCTT
-T R Y I €C K 8 V XK A NAMY QMU RTURL
- P DT F A KA L ROQOMULTGCTIU® RT®*EHVL
- P I HL Q K R * @ K C Y V 8 DEUNTS Y
29461 - ACTTAAGAGCATTGATTTGTCGTGTTCATCCAAATCAATTGAAATTAGAGTGTATCGTTA - 29520
-T = EH * F V V F I Q I N *» N * g V 8 L
- L K 8 IT DL 8 €C S 8§ K S I E I RV Y R ~
- L R A L I CRV HPNUGQULI KULUETZGCTI VR
29521 - GAAATTAGTTACACATTGTAATCCCTCCTGAACTTTCTCGGTGGTGTAARAGTAGCTCCG - 29580
-E I 8§ Y T UL * 8§ L L NFL GGV KV AP
- KL v T H CN P S *» T F 8§ V V * K * L R
- N * L H I VI P P EL S R W C K S S8 8 G
29581 - GTGCGCCTCATGCTAGCTCCCATGTCACTTATTACGATCCCTCTCGACGGATATACCTTC - 29640
-VRL ML APMS L I TTI P L DG Y T F
- CA 8 C*L P CHILULU R STL S TDTIUP S
- A P HA S § HV TY VY DUPS U RU RIUYIULUL
29641 - TCGGGATTACACATTTTAATTAAAATCATCACGATAGGGGTACACTAAAATTATCGAAGA
-5 G L HIUL I X I I TIGV HO™*™NVYURR
- R DY T F *»* L K S S R * G Y T K I I EE
- 6 I T H F N * NHHDURGTT L KL 8 X N

29460

29700
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29701 ATCCTCTTACTGTTTTTTTTTTITTTTTTTITITTIIT - 29736
I L L L F F F F F F F F X
S s Y CF F F F F F F X

PL TVF FFFTFT FFTFIX

' 1 ) r
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1 ATG AAA CTT CTC ATT GTT TTG ACT TGT ATT TCT CTA TGC AGT TGC 45
46 ATA CGC ACT GTA GTA CAG CGC TGT GCA TCT AAT AAA CCT CAT GTG 90
16 I R T v VvV Q R C A S N K P H v 30

91 CTT GAA GAT CCT TGT CCT ACT GGT TAC CAA CCT GAA TGG AAT ATA 135
31 L E D P C P T G Y Q P E W N I 45

136 AGG TAC AAC ACT AGG GGT AAT ACT TAT AGC ACT GCT TGG CTT TGT 180
46 R Y N T R G N T Y S T A W L c 60

181 GCT CTA GGA AAG GTT TTA CCT TTT CAT AGA TGG CAC ACT ATG GTT 225
61 A L G X Vv L P F H R W H T M \ 75

226 CAA ACA TGC ACA CCT AAT GTT ACT ATC AAC TGT CAA GAT CCA GCT 270
76 Q T C T P N Vv T I N c Q D P A 90

271 GGT GGT GCG CTT ATA GCT AGG TGT TGG TAC CTT CAT GAA GGT CAC 315
91 G G A L I A R c W Y L H E G H 105

316 CAA ACT GCT GCA TIT AGA GAC GTA CTT GTT GTT TTA ACT ARA CGA 360
106 Q T A A F R D \Y L \' v L T K R 120

361 ACA AAT TAA 369
121 T N *

FIG. 7
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ISOLATION AND CHARACTERIZATION OF
THE PRECURSOR VIRUS OF HUMAN SARS
VIRUS: SARS-ASSOCIATED CORONA
VIRUS-LIKE VIRUS

This application claims priority benefit to U.S. provi-
sional application No. 60/473,255 filed May 22, 2003, which
is incorporated herein by reference in its entirety.

The instant application contains a lengthy Sequence List-
ing which is being concurrently submitted via triplicate
CD-R in lieu of a printed paper copy, and is hereby incor-
porated by reference in its entirety. Said CD-R, recorded on
May 24, 2004, are labeled “CRF”, “Copy 1” and “Copy 27,
respectively, and each contains only one identical 1.56 Mb
file (V9661081.APP).

1. INTRODUCTION

The present invention relates to isolation and character-
ization of a class of isolated novel viruses which is the
precursor of the virus causing Severe Acute Respiratory
Syndrome (SARS) in humans (“hSARS virus”). The pre-
cursor virus which is a SARS coronavirus-like virus
(“SCoV-like virus”) is identified to be morphologically and
phylogenetically similar to hSARS virus. The present inven-
tion relates to a nucleotide sequence comprising the genomic
sequence of the SCoV-like virus. The invention further
relates to nucleotide sequences comprising a portion of the
genomic sequence of the SCoV-like virus. The invention
also relates to the deduced amino acid sequences of the
SCoV-like 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 thera-
peutic methods. The invention further encompasses chi-
meric or recombinant viruses encoded by said nucleotide
sequences and antibodies directed against polypeptides
encoded by the nucleotide sequences. Furthermore, the
invention relates to vaccine preparations comprising the
SCoV-like virus, including recombinant and chimeric forms
of said virus.

2. BACKGROUND OF THE INVENTION

Recently, there has been an outbreak of a typical pneu-
monia in Guangdong province in mainland China. Between
November 2002 and March 2003, there were 792 reported
cases with 31 fatalities (WHO. Severe Acute Respiratory
Syndrome (SARS) Weekly Epidemiol Rec. 2003; 78: 86). In
response to this crisis, the Hospital Authority in Hong Kong
has increased the surveillance on patients with severe atypi-
cal pneumonia. In the course of this investigation, a number
of clusters of health care workers with the disease were
identified. In addition, there were clusters of pneumonia
incidents among persons in close contact with those
infected. The disease was unusual in its severity and its
progression in spite of the antibiotic treatment typical for the
bacterial pathogens that are known to be commonly asso-
ciated with atypical pneumonia. The disease was given the
acronym Severe Acute Respiratory Syndrome (“SARS”).
The virus was isolated from the patients suffering from
SARS in the recent outbreak of severe atypical pneumonia
in China. The isolated virus is an enveloped, single-stranded
RNA virus of positive polarity which belongs to the order,
Nidovirales, of the family, Coronaviridae. The hSARS virus
was deposited with China Center for Type Culture Collec-
tion (CCTCC) on Apr. 2, 2003 and accorded an accession
number, CCTCC-V200303, which is incorporated by refer-
ence in its entirety.
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The etiologic agent responsible for this disease is a novel
coronavirus known as hSARS virus. The viral genome
sequence taken together with the epidemiological evidence
suggest that the SARS associated coronavirus (SCoV)
crossed the species barrier from animals to humans in the
recent past.

3. SUMMARY OF INVENTION

The present invention is based upon the inventors’ isola-
tion and identification of a class of novel viruses which is the
precursor of the virus causing Severe Acute Respiratory
Syndrome in humans (“hSARS virus”). The precursor virus
which is a SARS coronavirus-like virus (“SCoV-like virus™)
is identified to be morphologically and phylogenetically
similar to hSARS virus.

An investigation was carried out in a retail live animal
market in Guangdong, mainland China, the hypothetical
birthplace of SARS, to better understand the animal reser-
voir of this virus. SCoV-like viruses were isolated from 4 of
6 Himalayan palm civets (Paguma larvata, Family Viver-
ridae) and the serum from three of these animals neutralized
the virus. Evidence of virus infection was also detected in a
raccoon dog (Nyctereutes procyonoides) and Chinese ferret
badger (Melogale moschata). Phylogenetic analysis indi-
cates that these animal viruses have an ancestral relationship
with the human SCoV with which they share genetic simi-
larity. Sequence analysis revealed that all the animal virus
isolates retain an “additional” 29 nucleotide sequence (SEQ
ID NO:1) which is not found in most human virus isolates
which results in the nucleotide sequence of SEQ ID NO:2
encoding a new putative protein of 122 amino acids (SEQ ID
NO:3). The detection of SCoV-like viruses in small wild
mammals found in live retail markets supplying the restau-
rant trade in Guangdong indicates how this virus may have
crossed from its animal reservoir to humans. These findings
are important for public health and may provide clues to
understanding the inter-species transmission events relevant
to the genesis of novel emerging diseases.

Accordingly, the present invention relates to a nucleotide
sequence comprising the genomic sequence of the SCoV-
like virus. The invention further relates to nucleotide
sequences comprising a portion of the genomic sequence of
the SCoV-like virus. The invention also relates to the
deduced amino acid sequences of the SCoV-like virus. In
specific embodiments, the invention provides a virus com-
prising a nucleic acid sequence of SEQ ID NO:1 or 2. In
specific embodiments, the invention provides a virus com-
prising a nucleic acid sequence that encodes a polypeptide
having an amino acid sequence of SEQ ID NO:3. The
invention further relates to the nucleic acids and peptides
encoded by and/or derived from these sequences. In a
specific embodiment, the invention provides the isolated
SCoV-like virus that morphologically and phylogenetically
relates to hSARS virus and comprises the nucleotide
sequence of SEQ ID NO:1 in its genome. In a preferred
embodiment, the virus comprises a nucleotide sequence of
SEQ ID NO:1, a portion thereof, a complement thereof, or
that hybridizes to the complement of SEQ ID NO:1. In
another specific embodiment, the virus preferably further
comprises a nucleotide sequence of SEQ IDNO: 2, a portion
thereof, a complement thereof; or portions that hybridizes to
the complement of SEQ ID NO:2, in its genome. In a
specific embodiment, the present invention provides isolated
nucleic acid molecules comprising or, alternatively, consist-
ing of the nucleotide sequence of SEQ ID NO:1, a comple-
ment thereof or a portion thereof, preferably at least 3, 4, 5,
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6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, or 28 nucleotides of the nucleic acid
sequence of SEQ ID NO:1. In another specific embodiment,
the invention provides isolated nucleic acid molecules com-
prising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:2, a complement there of, or
portions thereof, preferably at least, 5, 10, 15, 20, 25, 30, 35,
40, 45, 50, 60, 70, 80, 90, 100, 120, 140, 160, 180, 200, 220,
240, 260, 280, 300, 320, 340, 360, or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO:2. In
yet another specific embodiment, the present invention
provides isolated nucleic acid molecules further comprising
or, alternatively, consisting of the nucleotide sequence of
SEQ ID NO:4, a complement thereof or a portion thereof,
preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 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:4, or
a complement thereof. Furthermore, in another specific
embodiment, the invention provides isolated nucleic acid
molecules comprising SEQ ID NO:1 and a sequence which
hybridizes under stringent conditions, as defined herein, to a
nucleic acid molecule having the sequence of SEQ ID NO:4,
or a complement, or a portion thereof. In one embodiment,
the invention provides an isolated nucleic acid molecule
which is antisense to the coding strand of a nucleic acid of
the invention. In another specific embodiment, the invention
provides isolated polypeptides or proteins that are encoded
by a nucleic acid molecule comprising or, alternatively
consisting of a nucleotide sequence that is at least 5, 10, 15,
20, 25, or 28 contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:1, or a complement thereof. In yet
another specific embodiment, the invention provides iso-
lated polypeptides or proteins that are encoded by a nucleic
acid molecule comprising or, alternatively consisting of
nucleotide sequence that is at least 5, 10, 15, 20, 25, 30, 35,
40, 45, 50, 60, 70, 80, 90, 100, 120, 140, 160, 180, 200, 220,
240, 260, 280, 300, 320, 340, 360, or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO:2, or
a complement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides or proteins that
are encoded by a nucleic acid molecule comprising or,
alternatively consisting of a nucleotide sequence that is at
least 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 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:4, or a complement
thereof (SEQ 1D NO:1102).

The invention further provides proteins or polypeptides
that are isolated from the SCoV-like virus, including viral
proteins isolated from cells infected with the virus but not
present in comparable uninfected cells. In a specific embodi-
ment, the polypeptide comprises the sequence of SEQ ID
NO:3. The invention further provides proteins or polypep-
tides shown in FIG. 4 (SEQ ID NOS:12-233, 235-729 and
731-1101), 5 (SEQ ID NOS:12-233, 235-729 and 731-
1101), and 7 (SEQ ID NO:3). The polypeptides or the
proteins of the present invention preferably having a bio-
logical activity of the protein (including antigenicity and/or

40

45

4

immunogenicity) encoded by the sequence of SEQ ID NO:1,
2, a portion thereof, or their complements. In other embodi-
ments, the polypeptides or the proteins of the present inven-
tion have a biological activity of the protein (including
antigenicity and/or immunogenicity) encoded by a nucle-
otide sequence that s 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:4, or a complement thereof (SEQ ID NO:1102).

In one aspect, the invention provides a method for propa-
gating the SCoV-like virus in host cells comprising infecting
the host cells with the isolated SCoV-like virus, culturing the
host cells to allow the virus to multiply, and harvesting the
resulting virions. Also provided by the present invention are
host cells that are infected with the SCoV-like virus. In
specific embodiments, the host cells are from animals for
example, but not limited to, feline, canine, palm civet,
raccoon-dog, or ferret badger. In another aspect, the inven-
tion relates to the use of the isolated SCo-V-like virus for
diagnostic and therapeutic methods. In a specific embodi-
ment, the invention provides a method of detecting in a
biological sample an antibody immunospecific for the
SCoV-like virus using the isolated SCoV-like virus or any
proteins or polypeptides thereof. In another specific embodi-
ment, the invention provides a method of screening for an
antibody which immunospecifically binds and neutralizes
SCoV-like viruses. Such an antibody is useful for a passive
immunization or immunotherapy of a subject infected with
a SCoV-like virus.

The invention further relates to the use of the sequence
information of the isolated virus for diagnostic and thera-
peutic 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, 2, 4, or 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 SCoV-like
viral 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 SCo-V-like nucleic acids, e.g., consisting of or
comprising the nucleotide sequence of SEQ 1D NO:1. 2, 4,
or a complement thereof, or a portion thereof. The invention
further encompasses chimeric or recombinant viruses
encoded in whole or in part by said nucleotide sequences.

The invention further provides antibodies that specifically
bind a polypeptide of the invention encoded by the nucle-
otide sequence of SEQ ID NO:1, 2, 4, or a fragment thereof,
or encoded by a nucleic acid comprising a nucleotide
sequence that hybridizes under stringent conditions to the
nucleotide sequence of SEQ ID NO:1, 2, or 4, and/or any
SCoV-like viral epitope, having one or more biological
activities of a polypeptide of the invention. These polypep-
tides include those shown in FIG. 4 (SEQ 1D NOS:12-233,
235-729 and 731-1101), 5 (SEQ ID NOS:1103-1583, 1585-
1958 and 1960-2464), and 7 (SEQ ID NO:3). The invention
further provides antibodies that specifically bind polypep-
tides of the invention encoded by a nucleic acid comprising
a nucleotide sequence that hybridizes under stringent con-
ditions to the nucleotide sequence of SEQ ID NO:1, 2. or 4,
and/or any SCoV-like viral epitope, having one or more
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biological activities of a polypeptide of the invention. Such
antibodies include, but are not limited to polyclonal, mono-
clonal, bi-specific, multi-specific, human, humanized, chi-
meric antibodies, single chain antibodies, Fab fragments,
F(ab"), fragments, disulfide-linked Fvs, intrabodies and frag-
ments containing either a VL or VH domain or even a
complementary determining region (CDR) that specifically
binds to a polypeptide of the invention.

In one embodiment, the invention provides methods for
detecting the presence, activity or expression of the SCoV-
like virus of the invention in a biological material, such as
cells, blood. sputum, stool, saliva, urine, and so forth. The
increased or decreased activity or expression of the SCoV-
like 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 expression of the SCoV-like virus. In a specific
embodiment, the detecting agents are the antibodies or
nucleic acid molecules of the present invention.

In another embodiment, the invention provides vaccine
preparations, comprising the SCoV-like 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
attenuated SCoV-like virus with or without adjuvants. In
another specific embodiment, the vaccine preparations of the
invention comprise an inactivated or killed SCoV-like virus.
Such attenuated or inactivated viruses may be prepared by a
series of passages of the virus through the host cells or by
preparing recombinant or chimeric forms of virus. Accord-
ingly, the present invention further provides methods of
preparing recombinant or chimeric forms of SCoV-like
virus. In another specific invention, the vaccine preparations
of the present invention comprise a nucleic acid or fragment
of the SCoV-like virus, e.g., the virus having nucleic acid
molecules having the sequence of SEQ ID NO. 1,2, 4, 0ora
fragment thereof, or a complement thereof. In another
embodiment, the invention provides vaccine preparations
comprising one or more polypeptides isolated from or
produced from nucleic acid of SCoV-like virus. In a specific
embodiment, the vaccine preparations comprise a polypep-
tide of the invention encoded by the nucleotide sequence of
SEQ ID NO:1, 2, 4, or a fragment thereof. In a specific
embodiment, the vaccine preparations comprise polypep-
tides of the invention as shown in FIG. 4 (SEQ ID NOS:
12-233, 235-729 and 731-1101), 5 (SEQ ID NOS:1103-
1583, 1585-1958 and 1960-2464), or 7 (SEQ ID NO:3).

In another aspect, the present invention provides pharma-
ceutical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
In a specific embodiment, the anti-viral agent of the inven-
tion is an antibody that immunospecifically binds SCoV-like
virus or any SCoV-like viral epitope. In another specific
embodiment, the anti-viral agent is a polypeptide or protein
of the present invention or nucleic acid molecule of the
invention. The invention also provides kits containing a
pharmaceutical composition of the present invention.

3.1 Definitions

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 the invention, or a fragment of
thereof, and does not non-specifically bind to other polypep-
tides. An antibody or a fragment thereof that immunospe-
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cifically binds to the polypeptide of the invention may
cross-react with other antigens. Preferably, an antibody or a
fragment thereof that immunospecifically binds to a
polypeptide of the invention does not cross-react with other
antigens. An antibody or a fragment thereof that immuno-
specifically binds to the polypeptide of the invention, can be
identified by, for example, immunoassays or other tech-
niques known to those skilled in the art.

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

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
purified. The term “isolated” nucleic acid molecule does not
include a nucleic acid that is a member of a library that has
not been purified away from other library clones containing
other nucleic acid molecules.

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

The term “having a biological activity of the protein” 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 nucleic acid
of the present invention. Such common biological activities
of the polypeptides of the invention include antigenicity and
immunogenicity.

The term “under stringent condition” refers to hybridiza-
tion and washing conditions under which nucleotide
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 hybridization
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 Biol-
ogy, Elsevier Science Publishing Co., Inc., N.Y. (1986), pp.
75-78, and 84-87; and Molecular Cloning, Cold Spring
Harbor Laboratory, N.Y. (1982), pp. 387-389, and are well
known to those skilled in the art. A preferred, non-limiting
example of stringent hybridization conditions is hybridiza-
tion in 6x sodium chloride/sodium citrate (SSC), 0.5% SDS
at about 68° C. followed by one or more washes (e.g., about
5 to 30 min each) in 2xSSC, 0.5% SDS at room temperature.
Another preferred, non-limiting example of stringent
hybridization conditions is hybridization in 6xSSC at about
45° C. followed by one or more washes (e.g., about 5 to 30
min each) in 0.2xSSC, 0.1% SDS at about 50-65° C.

The term “variant” as used herein refers either to a
naturally occurring genetic mutant of SCoV-like virus or a
recombinantly prepared variation of SCoV-like virus each of
which contain one or more mutations in its genome com-
pared to the hSARS virus. 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, ot
deletion.

4. BRIEF DESCRIPTION OF FIGURES

FIGS. 1A and B show the characteristics of animal
SARS-CoV-like virus grown in FRhK-4 cells. (A) shows a
negatively stained (potassium phosphotungstate, 2%) prepa-
rations of an animal virus isolate showing particles with
club-shaped spikes surrounding the periphery of the par-
ticles. (B) shows a thin-section electron microscope view of
the viral particles growing inside a cell (FRhK-4) and
released through cell membrane.

FIG. 2 shows the additional 29 nucleotides (SEQ ID
NO:1) found in animal SCoV-like virus.

FIG. 3 shows the entire genomic DNA sequence (SEQ ID
NO:4) of the SARS virus deposited in GenBank with
accession number AY278554.

FIG. 4 shows the deduced amino acid sequences (SEQ 1D
NOS:12-233, 235-729 and 731-1101) obtained from SEQ ID
NO:4 in three frames. An asterisk (*) indicates a stop codon
which marks the end of a peptide.
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FIG. 5 shows the deduced amino acid sequences obtained
from the complement (SEQ ID NO:1102) of SEQ ID NO:4
in three frames. An asterisk (*) indicates a stop codon which
marks the end of a peptide.

FIG. 6 shows the genomic organization of human and
animal SCoV-like viruses. (A) Genetic organization of
SCoV-like viruses found in humans and animals. ORFs la
and 1b, encoding the nonstructural polyproteins, and those
encoding the S, E, M, and N structural proteins are indicated.
(B) Expanded view of the SCoV genomic sequence (27700
nt to 28200 nt, based on AY278554 numbering). ORFs for
putative proteins (9-11 and 13) and for N in human isolates
are indicated (Peiris et al., 2003, Lancet 361:1319; Zhong et
al., 2003, Lancet 362:1353). An extra 29 nucleotide
sequence is present down-stream of the nucleotide of 27868
(based on AY278554 numbering) of the animal SCoV. The
presence of this 29 nt sequence in animal isolates results in
fusing the ORFs 10 (SEQ ID NO:8) and 11 (SEQ ID NO:9)
(upper panel) into a new ORF (lower panel; ORF10'; SEQ
ID NO:3). (C) Protein sequence alignment of ORF10 and 11
from human isolates and ORF 10" from animal isolates
(SCoV-like virus strain S7Z3, AY304486).

FIG. 7 shows the nucleotide sequence (SEQ ID NO:2) and
its deduced amino acid sequence (SEQ ID NO:3) of a
portion of the genome of SCoV-like virus (strain SZ3,
AY304486) comprising SEQ ID NO:1, which is the addi-
tional 29 nucleotide residues not found in hSARS virus,
resulting in encoding a new putative protein of 122 amino
acids (SEQ ID NO:3).

FIG. 8 shows a phylogenetic analysis of a partial nucle-
otide acid sequence of spike gene of SCoV-like viruses. An
unrooted phylogram derived from the partial nucleotide
sequence of representative SCoV S genes (S coding region
residue 344 to 3765, 3422 bp). Multiple sequence align-
ments were done using Clustal X 1.81 and trees generated
using Neighbor-Joining algorithms within PAUP 4.0b10.
Bootstrap scores are percentages out of 1000 replicates.
Similar tree topologies were seen with Maximum Parsimony
analysis (data not shown). Except for the viruses sequenced
in current study, the other sequences used in the analysis
could be found in GenBank with accession number:
AY278741, AY278554, AY278491, AY274119, and
AY?278489, all of which are incorporated by reference in
their entirety.

5. DETAILED DESCRIPTION OF THE
INVENTION

Severe acute respiratory syndrome (SARS) is a recently
emerged human disease associated with pneumonia. This
disease was first recognized in Guangdong Province, China
in November 2002. Subsequent to its introduction to Hong
Kong in mid February 2003, the virus spread to more than
28 countries causing disease in over 7,900 patients across 5
continents. The disease is unusual in its predilection to affect
health care workers. A novel coronavirus (SCoV) was iden-
tified as the etiological agent of SARS (Peiris et al., 2003,
Lancet 361:1319; Ksiazek et al., 2003, N. Engl. J Med.
348:1953) and the virus causes a similar disease in cyno-
molgous macaques. Fouchier et al., 2003, Nature 423:240.
While the majority of patients with SARS seroconvert to
SCoV, patients with other respiratory disease and healthy
blood donors had no detectable antibody. Peiris et al., 2003,
Lancet 361:1319; Zhong et al., 2003, Lancet 362:1353).
These results suggest that the human SCoV is an animal
virus that crossed to humans relatively recently. Thus, iden-
tifying the animal reservoir is of major scientific interest as
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well as public health importance. A range of domestic and
wild mammals in Guangdong Province were examined.

The present invention is based upon the inventor’s isola-
tion and identification of a class of novel viruses which is the
precursor of the virus causing Severe Acute Respiratory
Syndrome in humans (“hSARS virus™). The precursor virus
which is a SARS coronavirus-like virus (“SCoV-like virus”)
is identified to be morphologically and phylogenetically
similar to hSARS virus.

An investigation was carried out in a retail live animal
market in Guangdong, mainland China, the hypothetical
birthplace of SARS, to better understand the animal reser-
voir of this virus. SCoV-like coronaviruses were isolated
from 4 of 6 Himalayan palm civets (Paguma larvata, Family
Viverridae) and the serum from one of these animals neu-
tralized the virus. Phylogenetic analysis indicates that these
animal viruses have an ancestral relationship with the human
SCoV with which they share genetic similarity. Sequence
analysis revealed that all the animal virus isolates retain an
“additional” 29 nucleotide residues which are not found in
most human virus isolates which results in encoding a new
putative protein of 122 amino acids. These 29 nucleotide
residues are inserted at the nucleotide position correspond-
ing to 27859 of GenBank accession no: AY278554 or 27874
of AY274119. The detection of SCoV-like viruses in small
wild mammals found in live retail markets supplying the
restaurant trade in Guangdong indicates how this virus may
have crossed from its animal reservoir to humans. These
findings are important for public health and may provide
clues to understanding the inter-species transmission events
relevant to the genesis of novel emerging diseases.

Accordingly, the present invention relates to a nucleotide
sequence comprising the genomic sequence of the SCoV-
like virus. The invention further relates to nucleotide
sequences comprising a portion of the genomic sequence of
the SCoV-like virus. The invention also relates to the
deduced amino acid sequences of the SCoV-like virus. The
invention further relates to the nucleic acids and peptides
encoded by and/or derived from these sequences. In a
specific embodiment, the invention provides the isolated
SCoV-like virus that morphologically and phylogenetically
relates to hSARS virus and comprises the nucleotide
sequence of SEQ ID NO:1 in its genome. In another
embodiment, the virus comprises a nucleotide sequence of
SEQ ID NO:2. In another embodiment, the virus comprises
a nucleotide sequence that encodes an amino acid sequence
of SEQ ID NO:3. In a preferred embodiment, the virus
comprises a nucleotide sequence of SEQ ID NO:1. In
another specific embodiment, the virus preferably further
comprises a nucleotide sequence of SEQ ID NO:2, portions
thereof, or portions that hybridizes to the complement of
SEQ ID NO:2, in its genome. In a specific embodiment, the
present invention provides isolated nucleic acid molecules
comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:1, a complement thereof or a
portion thereof, preferably at least 3, 4, 5, 6, 7, 8, 9, 10, 11,
12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
or 28 nucleotides of the nucleic acid sequence of SEQ 1D
NO:1. In another specific embodiment, the present invention
provides isolated nucleic acid molecules comprising or,
alternatively, consisting of the nucleotide sequence of SEQ
ID NO:2, a complement thereof or a portion thereof, pref-
erably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70,
80, 90, 100, 120, 140, 160, 180, 200, 220, 240, 260, 280,
300, 320, 340, 360, or more contiguous nucleotides of the
nucleotide sequence of SEQ ID NO:2, or a complement
thereof. In yet another specific embodiment, the present
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invention provides isolated nucleic acid molecules further
comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:4, a complement thereof or a
portion thereof, preferably at least 5, 10, 15, 20, 25, 30, 35,
40, 45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600,
650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200, 2,000, 3.000, 4,000, 5,000, 6,000, 7,000,
8,000, 9,000, 10,000, 11,000, 12,000, 13,000, 14,000,
15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000,
29,000, or more contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:4, 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, 2, 4,
or a complement, or a portion thereof. In one embodiment,
the invention provides an isolated nucleic acid molecule
which is antisense to the coding strand of a nucleic acid of
the invention. In another specific embodiment, the invention
provides isolated polypeptides or proteins that are encoded
by a nucleic acid molecule comprising or, alternatively
consisting of a nucleotide sequence that is at least 3, 10, 15,
20, 25, or 28 contiguous nucleotides of the nucleotide
sequence of SEQ ID NO:1, or a complement thereof. In
another specific embodiment, the invention provides iso-
lated polypeptides or proteins that are encoded by a nucleic
acid molecule comprising or, alternatively consisting of a
nucleotide sequence that is at least 5, 10, 15, 20, 25, 30, 35,
40, 45, 50, 60, 70, 80, 90, 100, 120, 140, 160, 180, 200, 220,
240, 260, 280, 300, 320, 340, 360, or more contiguous
nucleotides of the nucleotide sequence of SEQ 1D NO:2, or
a complement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides or proteins that
are encoded by a nucleic acid molecule comprising or,
alternatively consisting of a nucleotide sequence that is at
least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900,
950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000, 3,000, 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:4, or a complement
thereof.

The invention further provides proteins or polypeptides
that are isolated from the SCoV-like virus, including viral
proteins isolated from cells infected with the virus but not
present in comparable uninfected cells. Specifically, the
protein comprises the amino acid sequence of SEQ ID NO:3
or encoded by the nucleic acid of SEQ ID NO:2. The
invention further provides proteins or polypeptides shown in
FIG. 4 (SEQ ID NOS:12-233, 235-729 and 731-1101) and
5 (SEQ ID NOS:1103-1583, 1585-1958 and 1960-2464).
The polypeptides or the proteins of the present invention
preferably have a biological activity of the protein (includ-
ing antigenicity and/or immunogenicity) encoded by the
sequence of SEQ ID NO:1, 2, or a portion thereof, or their
complements. In other embodiments, the polypeptides or the
proteins of the present invention have a biological activity of
the protein (including antigenicity and/or immunogenicity)
encoded by a nucleotide sequence that is at least 5, 10, 15,
20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000,
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,
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21,000, 22,000, 23,000, 24,000, 25,000, 26,000, 27,000,
28,000, 29,000 or more contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO:4, or a complement thereof.

In one aspect, the invention provides a method for propa-
gating the SCoV-like virus in host cells comprising infecting
the host cells with the isolated SCoV-like 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 SCoV-like virus. In
another aspect, the invention relates to the use of the isolated
SCoV-like 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 SCoV-like virus using the isolated SCoV-like 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 neu-
tralizes SCoV-like virus. Such an antibody is useful for a
passive immunization or immunotherapy of a subject
infected with SCoV-like virus.

The invention further relates to the use of the sequence
information of the isolated virus for diagnostic and thera-
peutic 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, 2, 4, or 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 SCoV-like
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 SCo-V-like nucleic acids, e.g., consisting of or compris-
ing the nucleotide sequence of SEQ ID NO:1, 2, 4, or a
complement thereof, or a portion thereof. The invention
further encompasses chimeric or recombinant viruses
encoded in whole or in part by said nucleotide sequences.

The invention further provides antibodies that specifically
bind a polypeptide of the invention encoded by the nucle-
otide sequence of SEQ ID NO:1, 2, or 4, or a fragment
thereof, or encoded by a nucleic acid comprising a nucle-
otide sequence that hybridizes under stringent conditions to
the nucleotide sequence of SEQ ID NO:1, 2, or 4, and/or any
SCoV-like viral epitope, having one or more biological
activities of a polypeptide of the invention. The invention
further provides antibodies that specifically bind polypep-
tides of the invention encoded by the nucleotide sequence of
SEQ ID NO:1, 2, or 4, or a fragment thereof. These
polypeptides include those shown in FIGS. 4, 5 and 7. The
invention further provides antibodies that specifically bind
polypeptides of the invention encoded by a nucleic acid
comprising a nucleotide sequence that hybridizes under
stringent conditions to the nucleotide sequence of SEQ ID
NO:1, 2, 4, and/or any SCo-V viral epitope, having one or
more biological activities of a polypeptide of the invention.
Such antibodies include, but are not limited to polyclonal,
monoclonal, bi-specific, multi-specific, human, humanized,
chimeric antibodies, single chain antibodies, Fab fragments,
F(ab'), fragments, disulfide-linked Fvs, intrabodies and frag-
ments containing either a VL, or VH domain or even a
complementary determining region (CDR) that specifically
binds to a polypeptide of the invention.

In one embodiment, the invention provides methods for
detecting the presence, activity or expression of the SCoV-
like virus of the invention in a biological material, such as
cells, blood, sputum, stool, saliva, urine, and so forth. The
increased or decreased activity or expression of the SCoV-
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like 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 expression of the SCoV-like virus. In a specific
embodiment, the detecting agents are the antibodies or
nucleic acid molecules of the present invention.

In another embodiment, the invention provides vaccine
preparations, comprising the SCoV-like 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
attenuated SCoV-like virus with or without adjuvants. In
another specific embodiment, the vaccine preparations of the
invention comprise an inactivated or killed SCoV-like virus.
Such attenuated or inactivated viruses may be prepared by a
series of passages of the virus through the host cells or by
preparing recombinant or chimeric forms of virus. Accord-
ingly, the present invention further provides methods of
preparing recombinant or chimeric forms of SCoV-like
virus. In another specific invention, the vaccine preparations
of the present invention comprise a nucleic acid or fragment
of the SCoV-like virus, e.g., the virus having nucleic acid
molecules having the sequence of SEQ ID NO. 1, 2,4, 0ra
fragment thereof. In another embodiment, the invention
provides vaccine preparations comprising one or more
polypeptides isolated from or produced from nucleic acid of
SCoV-like virus. In a specific embodiment, the vaccine
preparations comprise a polypeptide of the invention
encoded by the nucleotide sequence of SEQ ID NO:1, 2, 4,
or a fragment thereof. In a specific embodiment, the vaccine
preparations comprise polypeptides of the invention as
shown in FIG. 4, 5, or 7.

In another aspect, the present invention provides pharma-
ceutical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
In a specific embodiment, the anti-viral agent of the inven-
tion is an antibody that immunospecifically binds SCoV-like
virus or any SCoV-like viral epitope. In another specific
embodiment, the anti-viral agent is a polypeptide or protein
of the present invention or nucleic acid molecule of the
invention. The invention also provides kits containing a
pharmaceutical composition of the present invention.

Since the early cases of SARS in Guangdong reportedly
occurred in restaurant workers handling wild mammals as
exotic food (Zhong et al., 2003, Lancet 362:1353). A live
animal retail market in Shenzhen was investigated. Animals
were held, one per cage, in small wire cages. The animals
sampled included seven wild, and one domestic animal
species (Table 1). They originated from different regions of
southern China and had been kept in separate storehouses
before arrival to the market. The animals remain in the
markets for a variable period of time and each stall holder
has only a few animals of a given species. Animals from a
different stalls within the market were sampled. Nasal and
fecal swabs were collected and stored in viral transport
medium. Where possible, blood samples were collected for
serology. Prior to sampling, all animals were examined by a
veterinary surgeon and confirmed to be free of overt disease.

Nasal and fecal swabs were obtained from 25 animals and
tested for SCoV viral nucleic acid using RT-PCR for the N
gene of the hSARS. Swabs from 4 of 6 Himalayan palm
civets were positive in the RT-PCR assay (Table 1). All
specimens were inoculated on to FRhk-4 cells as previously
described for virus isolation (Peiris et al., 2003, Lancet
361:1319). Cytopathic effect was observed in infected cells
after 2-3 days post-infection specimens from 4 Himalayan
palm civets (Paguma larvata), two of whom were also
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RT-PCR positive. Thus there was either RT-PCR or culture
evidence of a virus in all 6 civets tested (Table 1). A virus
was also detected by virus isolation and direct RT-PCR from
the fecal swab of a Racoon-dog (Nyctereutes procyonoides).
No virus was detectable in 6 other species sampled. Electron
microscopy of one infected cell supernatant (SZ16N)
showed viral particles with a morphology comparable to a
coronavirus (FIG. 1) and all the virus isolates were con-
firmed to be SCoV-like viruses by RT-PCR and direct
sequencing of the PCR product. Sera from three animals had
neutralizing antibody to the animal coronavirus; these were
from a palm civet, Racoon-dog and a Chinese ferret badger,
respectively.

TABLE 1

Animal types tested and coronavirus detection

Animal Virus detection Neutralizing

Sample type RT-PCR detection Isolation  antibody titer
number  (Species) Nasal Fecal  Nasal Fecal to SZ16
SZ1 HPC + + <20
4] HPC + + <20
SZ3 HPC + + + <20
SZ4 HB <20
SZ5 B <20
SZ6 DC <20
SzZ7 DC <20
SZ8 CH <20
879 CH <20
SZ10 M <20
SZi1  CFB 160
SzZ12  CFB <20
SZ13  RD + + =640
SZ14 M <20
SZ15 B <20
S5z16  HPC + + + + <20
SZ17  HPC + 2640
SZ18 B <20
SZ19 CH <20
SZ20 CH <20
$Z21 DC <20
5Z222 DC <20
$Z23 HB <20
SZ24 HB <20
SZ25  HPC + <20
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Abbreviation of animal species: HPC, Himalayan palm
civet (Paguma larvata), HB, Hog-badger (Arctonyx col-
laris); RD, Racoon-dog (Nyctereutes procyonoides); B, Bea-
ver (Castor fiber); CM, Chinese muntjac (Muntiacus
reevesi), DC, Domestic cat (Felis catus); CH, Chinese Hare
(Lepus sinensis); CFB, Chinese Ferret-Badger (Melogale
moschata) [China species information system provided at
the web site of Wildlife Conservation Society (WCS) and
Institute of Zoology].

+ positive by RT-PCR or virus isolation, * the PCR product
or virus isolates being sequenced.

Two of the virus isolates (SZ3N and SZ16N) isolated
from the nasal swabs of palm civets were completely
sequenced and the amino acid sequence deduced. Two other
viruses were partially sequenced, from the S gene onward to
the 3' end of the virus. The full-length genome sequences
had 99.8% homology to the human SCoV indicating the
human and animal SCoV-like viruses were closely related.
Phylogenetic analysis of the S gene of both human and
animal SCoV-like viruses indicated that the animal viruses
are separate from the human virus cluster (F1G. 8). However,
the viruses SZ1, SZ3 and SZ16 from palm civets were not
clonally related (FIG. 8). The viruses SZ3 and SZ16 had 18
nucleotide differences between them over the 29,709 base
pair genome while the human SCoV cluster of 5 geographi-
cally separated human viruses (GZ50, CUHK-W1, Tor-2,
HKU-39848 and Urbani, FIG. 7) differed by only 14 nucle-
otides. On the other hand, animal viruses SZ13 (Racoon-
dog) and SZ16 (palm civet) were genetically almost iden-
tical.

When viruses in the human and animal groups are com-
pared, 72 to 86 nucleotide differences were observed over
the whole virus genome, many of them scattered across the
whole genome. However, there were 19 consistent nucle-
otide differences between animal and human viruses local-
ized in the S (Table 2) and M genes, 15 of them being
non-synonymous mutations. Interestingly, some of the
human virus isolates (e.g. G743 and GZ60) share some of
the amino acid residues (positions 22192, 23470 and 23808,
based on AY278554 numbering) with animal viruses (Table
2) suggesting that the human viruses isolated during the
early phase of the SARS outbreak retained some of the
“signatures” of the animal precursor.

TABLE 2

Nucleotide and amino acid substitutions of the SCoV-like viruses and SCoV

Gene S

Site* 22157 22192 22258 22555 22913 23148 23295 23470
SZ3 AK) T@L AK C8) AK TE Cc® C©®
SZ16 AK) T@L AXK) C() AK A®@ cCPE C©
S71 AK) T@L AXK C6) AK A®@ cCPE C®
SZ13 AK) T@L AK C() AXK A@D C{@E C(S)
G743 CNy T@ CcMm TEFE TN TEFE TE) C(S)
GZ60 CIN T@ CcMm TEF TN TE TE) C(S)
GZ50 CNy C() ¢Cc() T@E TN TE TE TEL
CUHK-W1 CN C(8) CM TEFE TN TE T TOL
HKU-36871 CN) C(8) CM TEFE TN TE TE) TOL)
HKU-39848 C(N) ¢ CcIO TE TN TE TE TL)
HKU-66078 C(N) C(S) C(M@ T@EF TN TE T@E) TL)
HKU-65806 C(N) C() CI@ T@EF TN TE T®E) TL)
Urbani CNy C(& ¢ T@E THON TE TE TL)
Tor2 CN C(8) CM TEFE TN TE TE) TOL
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TABLE 2-continued
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Nucleotide and amino acid substitutions of the SCoV-like viruses and SCoV/

Gene S M

Site* 23578 23703 23737 23808 24156 24963 26395
SZ3 T (L) G (A) TV) G (D) G (A) G (E) A(S)
S716 T (L) G (A) T V) G (D) G (A) G (E) A(S)
SzZ1 T (L) G (A) TV) G (D) G (A) G (E) A(S)
SZ13 T (L) G {A) TV) G (D) G (A) G (E) A(S)
G743 C(S) A(T) C(A) G (D) A(T) AK) G (G)
GZ60 C(S) AT C(A) G (D) AT AK) G (G)
GZ50 C(S) A(T) C(A) G (D) A(T) A (K) G (G)
CUHK-W1 C(S) AT C(A) TY) AT AK) G (G)
HKU-36871 C(S) AT C(A) T() AT A(K) G (G)
HKU-39848 C(S) AT C(A) T() AT AK) G (G)
HKU-66078 C(S) AT C(A) T (Y) AT A(K) G (G)
HKU-65806 C(S) AT C(A) T() AT AK) G (G)
Urbani C(S) AT C(A) T (Y) AT A(K) G (G)
Tor2 C(S) AT C(A) T() AT AK) G (G)

Numbering based on AY278554.

The most striking genetic difference between the animal
and human virus groups was that the human viruses (with
the exception of GZ01) all share a 29 nucleotide acid (nt)
deletion [5-CCTACTGGTTACCAACCTGAATG-
GAATAT-3' (SEQ ID NO:1), residue 27869 to 27897] at 246
nucleotide upstream of the start codon of the N gene.
Sequence analysis of the animal isolates revealed that all of
them retain this “additional” 29 nucleotide sequence. This
29 base pair deletion might have occurred during adaptation
to humans and for to human to human transmission. Inter-
estingly, the existence of this additional sequence in the
animal viruses results in demolishing the open reading
frames (ORFs) 10 and 11 (Marra et al., Science May 1
2003:1085953, electronically published at the web site of
American Association for the Advancement of Science) and
merging these two ORFs into a new ORF encoding a
putative protein of 122 amino acid. This 122 amino acids
putative peptide has a high homology to the putative pro-
teins encoded by ORF10 and ORF12. Since the ORF11 does
not have a typical transcription regulatory sequence for
SCoV the putative ORF11 may be the direct result of the
deletion of the 29 nt sequence. The loss of this peptide may
help the virus in its adaptation to transmit efficiently from
human to human.

Phylogenetic analysis of the S gene of both human and
animal viruses indicated that the animal viruses are sepa-
rated from the human virus cluster (FIG. 8). Taken together
with the fact that most human SCoV have a deletion in the
non-coding region of the genome, it is highly unlikely that
the isolation of SCoV-like viruses in these wild animals is
due to the reverse transmission of SCoV from human to
animal. A more plausible hypothesis for these observations
is that these animal viruses are the precursor of the human
SCoV or that both the human and these animal viruses have
been infected from the same source.

Of the eight animal species investigated in the market,
two species, viz. palm civet and Racoon-dog had virus
isolated from them and a third, (Chinese ferret badger) had
serological evidence of infection. It is clear that a number of
these species can amplify the virus within the retail market
setting and are probably important from the point of view of
public health. These animals may be the natural reservoir
infection in the wild or that both humans and civets, Racoon-
dog and ferret badgers were all infected from another animal
source, which is in fact the true reservoir in nature. Alter-
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natively, these market animals may be an intermediate host
that, because of the culinary practices of southern China,
brings the virus into close proximity with humans. However,
the virus infected civets and Racoon-dogs were apparently
healthy suggesting that virus is well adapted to this species
and may be in ecological equilibrium with each other. This
shows that the civet (or Racoon-dog) being a natural reser-
voir rather than a short-term incidental host.

5.1 Recombinant and Chimeric SCoV-Like Viruses

The present invention encompasses recombinant or chi-
meric viruses encoded by viral vectors derived from the
genome of SCoV-like virus or natural variants thereof. In
another specific embodiment, a recombinant virus is one
derived from a natural variant of SCoV-like virus. A natural
variant of SCoV-like virus has a sequence that is different
from the genomic sequence (SEQ ID NO:4) of the hSARS
virus, due to one or more naturally occurred mutations,
including, but not limited to, point mutations, rearrange-
ments, insertions, deletions eftc., 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 SCoV-like virus, is one
that contains a nucleic acid sequence that encodes at least a
part of one ORF of the virus. In a specific embodiment, the
ORF comprises or consists of a nucleotide sequence of SEQ
ID NO:1, 2, or 4, or a fragment thereof. In a specific
embodiment, there are more than one ORF within the
nucleotide sequence of SCoV-like virus, as shown in FIG. 4,
5 or 7, or a fragment thereof. In another embodiment, the
polypeptide encoded by the ORF comprises or consists of an
amino acid sequence of SEQ ID NO:3, or a fragment
thereof, or shown in FIG. 4, 5, or 7, or a fragment thereof.
In accordance with the present invention these viral vectors
may or may not include nucleic acids that are non-native to
the viral genome.

In another specific embodiment, a chimeric virus of the
invention is a recombinant SCoV-like virus which further
comprises a heterologous nucleotide sequence. In accor-
dance with the invention, a chimeric virus may be encoded
by a nucleotide sequence in which heterologous nucleotide
sequences have been added to the genome or in which
endogenous or native nucleotide sequences have been
replaced with heterologous nucleotide sequences.



US 7,361,747 B2

17

According to the present invention, the chimeric viruses
are encoded by the viral vectors of the invention which
further comprise a heterologous nucleotide sequence. In
accordance with the present invention a chimeric virus is
encoded by a viral vector that may or may not include
nucleic acids that are non-native to the viral genome. In
accordance with the invention a chimeric virus is encoded
by a viral vector to which heterologous nucleotide sequences
have been added, inserted or substituted for native or non-
native sequences. In accordance with the present invention,
the chimeric virus may be encoded by nucleotide sequences
derived from different strains or variants of SCoV-like virus.
In particular, the chimeric virus is encoded by nucleotide
sequences that encode antigenic polypeptides derived from
different strains or variants of SCoV-like virus.

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

In accordance with the present invention the heterologous
sequence to be incorporated into the viral vectors encoding
the recombinant or chimeric viruses of the invention include
sequences obtained or derived from different strains or
variants of SCoV-like virus.

In certain embodiments, the chimeric or recombinant
viruses of the invention are encoded by viral vectors derived
from viral genomes wherein one or more sequences, inter-
genic regions, termini sequences, or portions or entire ORF
have been substituted with a heterologous or non-native
sequence. In certain embodiments of the invention, the
chimeric viruses of the invention are encoded by viral
vectors derived from viral genomes wherein one or more
heterologous sequences have been inserted or added to the
VeCtor.

The selection of the viral vector may depend on the
species of the subject that is to be treated or protected from
a viral infection. If the subject is human, then an attenuated
SCoV-like virus can be used to provide the antigenic
sequences.

In accordance with the present invention, the viral vectors
can be engineered to provide antigenic sequences which
confer protection against infection by the SCoV-like virus
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.

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

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

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

The invention provides a host cell comprising a nucleic
acid or a vector according to the invention. Plasmid or viral
vectors containing the polymerase components of SCoV-like
virus are generated in prokaryotic cells for the expression of
the components in relevant cell types (bacteria, insect cells,
eukaryotic cells). Plasmid or viral vectors containing full-
length or partial copies of the SCoV-like viral genome will
be generated in prokaryotic cells for the expression of viral
nucleic acids in-vitro or in-vivo. The latter vectors may
contain other viral sequences for the generation of chimeric
viruses or chimeric virus proteins, may lack parts of the viral
genome for the generation of replication defective virus, and
may contain mutations, deletions or insertions for the gen-
eration of attenuated viruses. In addition, the present inven-
tion provides a host cell infected with SCoV-like virus.

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

In addition, eukaryotic cells, transiently or stably express-
ing one or more full-length or partial proteins can be used.
Such cells can be made by transfection (proteins or nucleic
acid vectors), infection (viral vectors) or transduction (viral
vectors) and may be useful for complementation of men-
tioned wild type, attenuated, replication-defective or chi-
meric viruses.

The viral vectors and chimeric viruses of the present
invention may be used to modulate a subject’s immune
system by stimulating a humoral immune response, a cel-
lular immune response or by stimulating tolerance to an
antigen. As used herein, a subject means: humans, primates,
horses, cows, sheep, pigs, goats, dogs, cats, avian species,
rodents, raccoon-dog, civet, and ferret.

5.2 Formulation of Vaccines and Antivirals

In a preferred embodiment, the invention provides a
proteinaceous molecule or SCoV-like virus specific viral
protein or functional fragment thereof encoded by a nucleic
acid according to the invention. Useful proteinaceous mol-
ecules are for example derived from any of the genes or
genomic fragments derivable from the virus according to the
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invention, including envelop protein (E protein), integral
membrane protein (M protein), spike protein (S protein),
nucleocapsid protein (N protein), hemaglutinin esterase (HE
protein), and RNA-dependent RNA polymerase. Such mol-
ecules, or antigenic fragments thereof, as provided herein,
are for example useful in diagnostic methods or kits and in
pharmaceutical compositions such as subunit vaccines. Par-
ticularly useful are polypeptides encoded by the nucleotide
sequence of SEQ ID NO:1, 2, or 4, or as shown in FIGS. 4,
5, 7, or antigenic fragments thereof for inclusion as antigen
or subunit immunogen, but inactivated whole virus can also
be used. Particularly useful are also those proteinaceous
substances that are encoded by recombinant nucleic acid
fragments of the SCoV-like viral genome, of course pre-
ferred are those that are within the preferred bounds and
metes of ORFs, in particular, for eliciting SCoV-like virus
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 syn-
thetic antibodies).

The invention provides vaccine formulations for the pre-
vention and treatment of infections with SCoV-like virus. In
certain embodiments, the vaccine of the invention comprises
recombinant and chimeric viruses of the SCoV-like virus. In
certain embodiments, the virus is attenuated.

In another embodiment of this aspect of the invention,
inactivated vaccine formulations may be prepared using
conventional techniques to “kill” the chimeric viruses. Inac-
tivated vaccines are “dead” in the sense that their infectivity
has been destroyed. Ideally, the infectivity of the virus is
destroyed without affecting its immunogenicity. In order to
prepare inactivated vaccines, the chimeric virus may be
grown in cell culture or in the allantois of the chick embryo,
purified by zonal ultracentrifugation, inactivated by formal-
dehyde or B-propiolactone, and pooled. The resulting vac-
cine 1s usually inoculated intramuscularly.

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

In another aspect, the present invention also provides
DNA vaccine formulations comprising a nucleic acid or
fragment of the SCoV-like virus, or nucleic acid molecules
having the sequence of SEQ ID NO:1, 2, or 4, 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 SCoV-like viruses. In DNA vac-
cine formulations, a vaccine DNA comprises a viral vector,
such as that derived from the SCoV-like virus, bacterial
plasmid, or other expression vector, bearing an insert com-
prising a nucleic acid molecule of the present invention
operably linked to one or more control elements, thereby
allowing expression of the vaccinating proteins encoded by
said nucleic acid molecule in a vaccinated subject. Such
vectors can be prepared by recombinant DNA technology as
recombinant or chimeric viral vectors carrying a nucleic acid
molecule of the present invention (see also Section 5.1,
supra).

Various heterologous vectors are described for DNA
vaccinations against viral infections. For example, the vec-
tors described in the following references may be used to
express SCoV-like viral sequences instead of the sequences
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of the viruses or other pathogens described; in particular,
vectors described for hepatitis B virus (Michel, M. L. et al.,
1995, DNA-mediated immunization to the hepatitis B sur-
face antigen in mice: Aspects of the humoral response mimic
hepatitis B viral infection in humans, Proc. Natl. Aca. Sci.
USA 92:5307-5311; Davis, H. L. et al., 1993, DNA-based
immunization induces continuous seretion of hepatitis B
surface antigen and high levels of circulating antibody,
Human Molec. Genetics 2:1847-1851), HIV virus (Wang, B.
et al.,, 1993, Gene inoculation generates immune responses
against human immunodeficiency virus type 1, Proc. Natl.
Acad. Sci. USA 90:4156-4160; Lu, S. et al., 1996, Simian
immunodeficiency virus DNA vaccine trial in macques, J.
Virol. 70:3978-3991; Letvin, N. L. et al., 1997, Potent,
protective anti-HIV immune responses generated by bimo-
dal HIV envelope DNA plus protein vaccination, Proc Natl
Acad Sci USA. 94(17):9378-83), and influenza viruses (Rob-
inson, H L et al., 1993, Protection against a lethal influenza
virus challenge by immunization with a haemagglutinin-
expressing plasmid DNA, Vaccine 11:957-960; Ulmer, J. B.
et al., Heterologous protection against influenza by injection
of DNA encoding a viral protein, Science 259:1745-1749),
as well as bacterial infections, such as tuberculosis (Tascon,
R. E. et al., 1996, Vaccination against tuberculosis by DNA
injection, Nature Med. 2:388-892; Huygen, K. et al., 1996,
Immunogenicity and protective efficacy of a tuberculosis
DNA vaccine, Nature Med., 2:893-898), and parasitic infec-
tion, such as malaria (Sedegah, M., 1994, Protection against
malaria by immunization with plasmid DNA encoding cir-
cumsporozoite protein, Proc. Natl. Acad. Sci. USA 91:9866-
9870; Doolan, D. L. et al., 1996, Circumventing genetic
restriction of protection against malaria with multigene
DNA immunization: CD8+ T cell-interferon 9§, and nitric
oxide-dependent immunity, J. Exper Med., 1183:1739-
1746).

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

5.3 Attenuation of SCoV-Like Virus or Variants
Thereof

The SCoV-like virus or variants thereof of the invention
can be genetically engineered to exhibit an attenuated phe-
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notype. In particular, the viruses of the invention exhibit an
attenuated phenotype in a subject to which the virus is
administered as a vaccine. Attenuation can be achieved by
any method known to a skilled artisan. Without being bound
by theory, the attenvated phenotype of the viruses of the
invention can be caused, e.g., by using a virus that naturally
does not replicate well in an intended host species, for
example, by reduced replication of the viral genome, by
reduced ability of the virus to infect a host cell, or by
reduced ability of the viral proteins to assemble to an
infectious viral particle relative to the wild type strain of the
virus.

The attenuated phenotypes of SCoV-like virus or variants
thereof can be tested by any method known to the artisan. A
candidate virus can, for example, be tested for its ability to
infect a host or for the rate of replication in a cell culture
system. In certain embodiments, growth curves at different
temperatures are used to test the attenuated 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 phenotypes of the virus. In other embodiments,
the immune response induced by the virus, including but not
limited to, the antibody titers (e.g., assayed by plaque
reduction neutralization assay or ELISA) is used to evaluate
the attenuated phenotypes of the virus. In a specific embodi-
ment, the plaque reduction neutralization assay or ELISA is
carried out at a low dose. In certain embodiments, the ability
of the SCoV-like 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 embodi-
ment, the candidate viruses are tested in a monkey model for
nasal infection, indicated by mucous production.

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

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

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

In certain embodiments, the attenuated virus of the inven-
tion is capable of infecting a host. In contrast to the wild type
SCoV-like virus, however, the attenuated SCoV-like virus
cannot be replicated in the host. In a specific embodiment,
the attenuated SCoV-like virus can infect a host and can
cause the host to insert viral proteins in its cytoplasmic
membranes, but the attenuated virus is incapable of being
replicated in the host. Any method known to the skilled
artisan can be used to test whether the attenuated SCoV-like
virus has infected the host and has caused the host 1o insert
viral proteins in its cytoplasmic membranes.

In certain 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.

In certain embodiments, mutations (e.g., missense muta-
tions) are introduced into the genome of the virus, for
example, into the sequence of SEQ ID NO:1, 2, 4, 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 SCoV-like virus.
Mutations can be additions, substitutions, deletions, or com-
binations thereof. Such variant of SCoV-like virus can be
screened for a predicted functionality, such as infectivity,
replication ability, protein synthesis ability, assembling abil-
ity, as well as cytopathic effect in cell cultures. In a specific
embodiment, the missense mutation is a cold-sensitive
mutation. In another embodiment, the missense mutation is
a heat-sensitive mutation. In another embodiment, the mis-
sense mutation prevents a normal processing or cleavage of
the viral proteins.

In other embodiments, deletions are introduced into the
genome of the SCoV-like virus, which result in the attenu-
ation of the virus.

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

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

Various assays can be used to test the safety of a vaccine.
For example, sucrose gradients and neutralization assays can
be used to test the safety. A sucrose gradient assay can be
used to determine whether a heterologous protein is inserted
in a virion. If the heterologous protein is inserted in the
virion, the virion should be tested for its ability to cause
symptoms in an appropriate animal model since the virus
may have acquired new, possibly pathological, properties.

5.4 Adjuvants and Carrier Molecules

SCoV-like-viral-associated antigens are administered
with one or more adjuvants.

In one embodiment, the SCoV-like-viral-associated anti-
gen 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.

In another embodiment, SCoV-like-viral-associated anti-
gen is administered with an immunostimulatory adjuvant.
Such class of adjuvants, include, but are not limited to,
cytokines (e.g., interleukin-2, interleukin-7, interleukin-12,
granulocyte-macrophage colony stimulating factor (GM-
CSF), interfereon-y interleukin-1p (IL-1p), and IL-1{ pep-
tide or Sclavo Peptide), cytokine-containing liposomes, trit-
erpenoid glycosides or saponins (e.g., QuilA and QS-21,
also sold under the trademark STIMULON, ISCOPREP),
Muramyl Dipeptide (MDP) derivatives, such as N-acetyl-
muramyl-L-threonyl-D-isoglutamine (Threonyl-MDP, sold
under the trademark TERMURTIDE), GMDP, N-acetyl-nor-
muramyl-L-alanyl-D-isoglutamine, ~ N-acetylmuramyl-L-
alanyl-D-isoglutaminyl-L-alanine-2-(1'-2'-dipalmitoyl-sn-
glycero-3-hydroxy phosphoryloxy)-ethylamine, muramyl
tripeptide phosphatidylethanolamine (MTP-PE), unmethy-
lated CpG dinucleotides and oligonucleotides, such as bac-
terial DNA and fragments thereof, LPS, monophosphoryl
Lipid A (3D-MLA sold under the trademark MPL), and
polyphosphazenes.

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

In another embodiment, a microparticular adjuvant is
used. Microparticular adjuvants include, but are not limited
to biodegradable and biocompatible polyesters, homo- and
copolymers of lactic acid (PLA) and glycolic acid (PGA),
poly(lactide-co-glycolides) (PLGA) microparticles, poly-
mers that self-associate into particulates (poloxamer par-
ticles), soluble polymers (polyphosphazenes), and virus-like
particles (VLPs) such as recombinant protein particulates,
e.g., hepatitis B surface antigen (HbsAg).
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Yet another class of adjuvants that may be used include
mucosal adjuvants, including but not limited to heat-labile
enterotoxin from Escherichia coli (LT), cholera holotoxin
(CT) and cholera Toxin B Subunit (CTB) from Fibrio
cholerae, mutant toxins (e.g., LTK63 and LTR72), micro-
particles, and polymerized liposomes.

In other embodiments, any of the above classes of adju-
vants may be used in combination with each other or with
other adjuvants. For example, non-limiting examples of
combination adjuvant preparations that can be used to
administer the SCoV-like-viral-associated antigens of the
invention include liposomes containing immunostimulatory
protein, cytokines, or T-cell and/or B-cell peptides, or
microbes with or without entrapped 11.-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).

The effectiveness of an adjuvant may be determined by
measuring the induction of antibodies directed against an
immunogenic polypeptide containing a SCoV-like viral
polypeptide epitope, the antibodies resulting from adminis-
tration of this polypeptide in vaccines which are also com-
prised of the various adjuvants.

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

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.

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

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

Antibodies which specifically recognize a polypeptide of
the invention, such as, but not limited to, polypeptides
comprising the sequence of SEQ ID NO:3, and polypeptides
as shown in FIGS. 4, 5, and 7, or SCoV-like viral epitope or
antigen-binding fragments thereof can be used for detecting,
screening, and isolating the polypeptide of the invention or
fragments thereof, or similar sequences that might encode
similar enzymes from the other organisms. For example, in
one specific embodiment, an antibody which immunospe-
cifically binds SCoV-like viral epitope, or a fragment
thereof, can be used for various in vitro detection assays,
including enzyme-linked immunosorbent assays (ELISA),
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radioimmunoassays, Western blot, etc., for the detection of
a polypeptide of the invention or, preferably, SCoV-like
virus, in samples, for example, a biological material, includ-
ing cells, cell culture media (e.g., bacterial cell culture
media, mammalian cell culture media, insect cell culture
media, yeast cell culture media, etc.), blood, plasma, serum,
tissues, sputum, naseopharyngeal aspirates, etc.

Antibodies specific for a polypeptide of the invention or
any epitope of SCoV-like virus may be generated by any
suitable method known in the art. Polyclonal antibodies to
an antigen-of-interest, for example, the SCoV-like virus or
comprises a nucleic acid sequence of SEQ ID NO:1, 2, or 4
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 poly-
clonal antibodies specific for the antigen. Various adjuvants
may be used to increase the immunological response,
depending on the host species, and include but are not
limited to, Freund’s (complete and incomplete) adjuvant,
mineral gels such as aluminum hydroxide, surface active
substances such as lysolecithin, pluronic polyols, polyan-
ions, peptides, oil emulsions, keyhole limpet hemocyanins,
dinitrophenol, and potentially useful adjuvants for humans
such as BCG (Bacille Calmette-Guerin) and Corynebacte-
rium parvim. Such adjuvants are also well known in the art.

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

Methods for producing and screening for specific anti-
bodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
immunized with an antigen of interest or a cell expressing
such an antigen. Once an immune response is detected, e.g.,
antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes iso-
lated. The splenocytes are then fused by well known tech-
niques to any suitable myeloma cells. Hybridomas are
selected and cloned by limiting dilution. The hybridoma
clones are then assayed by methods known in the art for cells
that secrete antibodies capable of binding the antigen.
Ascites fluid, which generally contains high levels of anti-
bodies, can be generated by inoculating mice intraperito-
neally with positive hybridoma clones.

Antibody fragments which recognize specific epitopes
may be generated by known techniques. For example, Fab
and F(ab'), fragments may be produced by proteolytic cleav-
age of immunoglobulin molecules, using enzymes such as
papain (to produce Fab fragments) or pepsin (to produce
F(ab"), fragments). F(ab'), fragments contain the complete
light chain, and the variable region, the CHI region and the
hinge region of the heavy chain.

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

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

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

Recombinant expression of an antibody requires con-
struction of an expression vector containing a nucleotide
sequence that encodes the antibody. Once a nucleotide
sequence encoding an antibody molecule or a heavy or light
chain of an antibody, or portion thereof has been obtained,
the vector for the production of the antibody molecule may
be produced by recombinant DNA technology using tech-
niques well known in the art as discussed in the previous
sections. Methods which are well known to those skilled in
the art can be used to construct expression vectors contain-
ing antibody coding sequences and appropriate transcrip-
tional and translational control signals. These methods
include, for example, in vitro recombinant DNA techniques,
synthetic techniques, and in vivo genetic recombination. The
nucleotide sequence encoding the heavy-chain variable
region, light-chain variable region, both the heavy-chain and
light-chain variable regions, an epitope-binding fragment of
the heavy- and/or light-chain variable region, or one or more
complementarity determining regions (CDRs) of an anti-
body may be cloned into such a vector for expression.
Thus-prepared expression vector can be then introduced into
appropriate host cells for the expression of the antibody.
Accordingly. the invention includes host cells containing a
polynucleotide encoding an antibody specific for the
polypeptides of the invention or fragments thereof.

The host cell may be co-transfected with two expression
vectors of the invention, the first vector encoding a heavy
chain derived polypeptide and the second vector encoding a
light chain derived polypeptide. The two vectors may con-
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tain identical selectable markers which enable equal expres-
sion of heavy and light chain polypeptides or different
selectable markers to ensure maintenance of both plasmids.
Alternatively, a single vector may be used which encodes,
and is capable of expressing, both heavy and light chain
polypeptides. In such situations, the light chain should be
placed before the heavy chain to avoid an excess of toxic
free heavy chain (Proudfoot, Nature, 322:52, 1986; and
Kohler, Proc. Natl. Acad. Sci. USA, 77:2 197, 1980). The
coding sequences for the heavy and light chains may com-
prise ¢cDNA or genomic DNA.

In another embodiment, antibodies can also be generated
using various phage display methods known in the art. In
phage display methods, functional antibody domains are
displayed on the surface of phage particles which carry the
polynucleotide sequences encoding them. In a particular
embodiment, such phage can be utilized to display antigen
binding domains, such as Fab and Fv or disulfide-bond
stabilized Fv, expressed from a repertoire or combinatorial
antibody library (e.g., human or murine). Phage expressing
an antigen binding domain that binds the antigen of interest
can be selected or identified with antigen, e.g., using labeled
antigen or antigen bound or captured to a solid surface or
bead. Phage used in these methods are typically filamentous
phage, including fd and M13. The antigen binding domains
are expressed as a recombinantly fused protein to either the
phage gene III or gene VIII protein. Examples of phage
display methods that can be used to make the immunoglo-
bulins, or fragments thereof, of the present invention include
those disclosed in Brinkman et al., J. Immunol. Methods,
182:41-50, 1995; Ames et al., J. Immunol. Methods, 184:
177-186, 1995, Kettleborough et al., Eur. J. Immunol.,
24:952-958, 1994; Persic et al., Gene, 187:9-18, 1997;
Burton et al., Advances in Immunology, 57:191-280, 1994;
PCT application No. PCT/GB91/01134; PCT publications
WO 90/02809; WO 91/10737, WO 92/01047, WO
92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and
U.S. Pat. Nos. 5,698,426, 5,223,409; 5.403,484; 5,580,717,
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908,
5,516,637, 5,780,225; 5,658,727, 5,733,743 and 5,969,108;
each of which is incorporated herein by reference in its
entirety.

As described in the above references, after phage selec-
tion, the antibody coding regions from the phage can be
isolated and used to generate whole antibodies, including
human antibodies, or any other desired fragments, and
expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described
in detail below. For example, techniques to recombinantly
produce Fab, Fab' and F(ab')2 fragments can also be
employed using methods known in the art such as those
disclosed in PCT publication WO 92/22324; Mullinax et al.,
BioTechniques, 12(6):864-869, 1992; and Sawai et al.,
AJRI, 34:26-34, 1995; and Better et al., Science, 240:1041-
1043, 1988 (each of which is incorporated by reference in its
entirety). Examples of techniques which can be used to
produce single-chain Fvs and antibodies include those
described in U.S. Pat. Nos. 4,946,778 and 5,258,498; Huston
et al., Methods in Enzymology, 203:46-88, 1991; Shu et al.,
PNAS, 90:7995-7999, 1993; and Skerra et al., Science,
240:1038-1040, 1988.

Once an antibody molecule of the invention has been
produced by any methods described above, it may then be
purified by any method known in the art for purification of
an immunoglobulin molecule, for example, by chromatog-
raphy (e.g., ion exchange, affinity, particularly by affinity for
the specific antigen after Protein A or Protein G purification,
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and sizing column chromatography), centrifugation, differ-
ential solubility, or by any other standard techniques for the
purification of proteins. Further, the antibodies of the present
invention or fragments thereof may be fused to heterologous
polypeptide sequences described herein or otherwise known
in the art to facilitate purification.

For some uses, including in vivo use of antibodies in
humans and in vitro detection assays, it may be preferable to
use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the
antibody are derived from different animal species, such as
antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, Science,
229:1202, 1985; Oi et al., BioTechniques, 4:214 1986;
Gillies et al., . Immunol. Methods, 125:191-202, 1989; U.S.
Pat. Nos. 5,807,715; 4,816,567; and 4,816,397, which are
incorporated herein by reference in their entireties. Human-
ized antibodies are antibody molecules from non-human
species that bind the desired antigen having one or more
complementarity determining regions (CDRs) from the non-
human species and framework regions from a human immu-
noglobulin molecule. Often, framework residues in the
human framework regions will be substituted with the
corresponding residue from the CDR donor antibody to
alter, preferably improve, antigen binding. These framework
substitutions are identified by methods well known in the art,
e.g., by modeling of the interactions of the CDR and
framework residues to identify framework residues impor-
tant for antigen binding and sequence comparison to identify
unusual framework residues at particular positions. See, e.g.,
Queen et al,, U.S. Pat. No. 5,585,089; Riechmann et al.,
Nature, 332:323, 1988, which are incorporated herein by
reference in their entireties. Antibodies can be humanized
using a variety of techniques known in the art including, for
example, CDR-grafting (EP 239,400; PCT publication WO
91/09967; U.S. Pat. Nos. 5,225,539; 5,530,101 and 5,585,
089), veneering or resurfacing (EP 592,106; EP 519,596;
Padlan, Molecular Immunology, 28(4/5):489-498, 1991;
Studnicka et al., Protein Engineering, 7(6):805-814, 1994;
Roguska et al., Proc Natl. Acad. Sci. USA, 91:969-973,
1994), and chain shuffling (U.S. Pat. No. 5,565,332), all of
which are hereby incorporated by reference in their entire-
ties.

Completely human antibodies are particularly desirable
for therapeutic treatment of human patients. Human anti-
bodies can be made by a variety of methods known in the art
including phage display methods described above using
antibody libraries derived from human immunoglobulin
sequences. See U.S. Pat. Nos. 4,444,887 and 4,716,111; and
PCT publications WO 98/46645; WO 98/50433; WO
98/24893; WO 98/16654; WO 96/34096; WO 96/33735;
and WO 91/10741, each of which is incorporated herein by
reference in its entirety.

Human antibodies can also be produced using transgenic
mice which are incapable of expressing functional endog-
enous imnunoglobulins, 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 discus-
sion of this technology for producing human antibodies and
human monoclonal antibodies and protocols for producing
such antibodies, see, e.g., PCT publications WO 98/24893;
WO 92/01047; WO 96/34096; WO 96/33735; European
Patent No. 0 598 877; U.S. Pat. Nos. 5,413,923; 5,625,126;
5,633,425, 5,569,825; 5,661,016; 5,545,806, 5,814,318,
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5,885,793; 5,916,771; and 5,939,598, which are incorpo-
rated by reference herein in their entireties. In addition,
companies such as Abgenix, Inc. (Fremont, Calif.), Medarex
(NJ) and Genpharm (San Jose, Calif.) can be engaged to
provide human antibodies directed against a selected antigen
using technology similar to that described above.

Completely human antibodies which recognize a selected
epitope can be generated using a technique referred to as
“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 recog-
nizing the same epitope. (Jespers et al., Bio/technology,
12:899-903, 1988).

Antibodies fused or conjugated to heterologous polypep-
tides may be used in in vitro immunoassays and in purifi-
cation methods (e.g., affinity chromatography) well known
in the art. See e.g., PCT publication Number WO 93/21232;
EP 439,095; Naramura et al., Immunol. Lett., 39:91-99,
1994; US. 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.

Antibodies may also be attached to solid supports, which
are particularly useful for immunoassays or purification of
the polypeptides of the invention or fragments, derivatives,
analogs, or variants thereof, or similar molecules having the
similar enzymatic activities as the polypeptide of the inven-
tion. Such solid supports include, but are not limited to,
glass, cellulose, polyacrylamide, nylon, polystyrene, poly-
vinyl chloride or polypropylene.

5.6 Pharmaceutical Compositions and Kits

The present invention encompasses pharmaceutical com-
positions comprising anti-viral agents of the present inven-
tion. In a specific embodiment, the anti-viral agent is an
antibody which immunospecifically binds and neutralize the
SCoV-like virus or variants thereof, or any proteins derived
therefrom. In another specific embodiment, the anti-viral
agent is a polypeptide or nucleic acid molecule of the
invention. The pharmaceutical compositions have utility as
an anti-viral prophylactic agent and may be administered to
a subject where the subject has been exposed or is expected
to be exposed to a virus.

Various delivery systems are known and can be used to
administer the pharmaceutical composition of the invention,
e.g., encapsulation in liposomes, microparticles, microcap-
sules, recombinant cells capable of expressing the mutant
viruses, receptor mediated endocytosis (see, e.g., Wu and
Wu, 1987, J. Biol. Chem. 262:4429 4432). Methods of
introduction include but are not limited to intradermal,
intramuscular, intraperitoneal, intravenous, subcutaneous,
intranasal, epidural, and oral routes. The compounds may be
administered by any convenient route, for example by
infusion or bolus injection, by absorption through epithelial
or mucocutaneous linings (e.g., oral mucosa, rectal and
intestinal mucosa, etc.) and may be administered together
with other biologically active agents. Administration can be
systemic or local. In a preferred embodiment, it may be
desirable to introduce the pharmaceutical compositions of
the invention into the lungs by any suitable route. Pulmonary
administration can also be employed, e.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing
agent.

In a specific embodiment, it may be desirable to admin-
ister the pharmaceutical compositions of the invention
locally to the area in need of treatment; this may be achieved
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by, for example, and not by way of limitation, local infusion
during surgery, topical application, e.g., in conjunction with
a wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, or by means of an
implant, said implant being of a porous, non porous, or
gelatinous material, including membranes, such as sialastic
membranes, or fibers. In one embodiment, administration
can be by direct injection at the site (or former site) infected
tissues.

In another embodiment, the pharmaceutical composition
can be delivered in a vesicle, in particular a liposome (see
Langer, 1990, Science 249:1527-1533; Treat et al., in Lipo-
somes in the Therapy of Infectious Disease and Cancer,
Lopez Berestein and Fidler (eds.), Liss, New York, pp.
353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see
generally ibid.).

In yet another embodiment, the pharmaceutical compo-
sition can be delivered in a controlled release system. In one
embodiment, a pump may be used (see Langer, supra;
Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buch-
wald et al., 1980, Surgery 88:507; and Saudek et al., 1989,
N. Engl. J. Med. 321:574). In another embodiment, poly-
meric materials can be used (see Medical Applications of
Controlled Release, Langer and Wise (eds.), CRC Pres.,
Boca Raton, Fla. (1974); Controlled Drug Bioavailability,
Drug Product Design and Performance, Smolen and Ball
(eds.), Wiley, New York (1984); Ranger and Peppas. J.
Macromol. Sci. Rev. Macromol. Chem. 23:61 (1983); see
also Levy et al., 1985, Science 228:190; During et al., 1989,
Ann. Neurol. 25:351; Howard et al., 1989, J. Neurosurg.
71:105). In yet another embodiment, a controlled release
system can be placed in proximity of the composition’s
target, i.e., the lung, thus requiring only a fraction of the
systemic dose (see, e.g., Goodson, in Medical Applications
of Controlled Release, supra, vol. 2, pp. 115-138 (1984)).

Other controlled release systems are discussed in the
review by Langer (Science 249:1527-1533 (1990)).

The pharmaceutical compositions of the present invention
comprise a therapeutically effective amount of an live
attenuated, inactivated or killed SCoV-like virus, or recom-
binant or chimeric SCoV-like virus, and a pharmaceutically
acceptable carrier. In a specific embodiment, the term “phar-
maceutically acceptable” means approved by a regulatory
agency of the Federal or a state government or listed in the
U.S. Pharmacopeia or other generally recognized pharma-
copeia for use in animals, and more particularly in humans.
The term “carrier” refers to a diluent, adjuvant, excipient, or
vehicle with which the pharmaceutical composition is
administered. Such pharmaceutical carriers can be sterile
liquids, such as water and oils, including those of petroleum,
animal, vegetable or synthetic origin, such as peanut oil,
soybean oil, mineral oil, sesame oil and the like. Water is a
preferred carrier when the pharmaceutical composition is
administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed as
liquid carriers, particulatly for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried
skim milk, glycerol, propylene, glycol, water, ethanol and
the like. The composition, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders,
sustained release formulations and the like. The composition
can be formulated as a suppository, with traditional binders
and carriers such as triglycerides. Oral formulation can



US 7,361,747 B2

31

include standard carriers such as pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium sac-
charine, cellulose, magnesium carbonate, etc. Examples of
suitable pharmaceutical carriers are described in “Reming-
ton’s Pharmaceutical Sciences” by E. W. Martin. The for-
mulation should suit the mode of administration.

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

The pharmaceutical compositions of the invention can be
formulated as neutral or salt forms. Pharmaceutically
acceptable salts include those formed with free amino
groups such as those derived from hydrochloric, phosphoric,
acetic, oxalic, tartaric acids, etc., and those formed with free
carboxyl groups such as those derived from sodium, potas-
sium, ammonium, calcium, ferric hydroxides, isopropy-
lamine, triethylamine, 2 ethylamino ethanol, histidine,
procaine, etc.

The amount of the pharmaceutical composition of the
invention which will be effective in the treatment of a
particular disorder or condition will depend on the nature of
the disorder or condition, and can be determined by standard
clinical techniques. In addition, in vitro assays may option-
ally be employed to help identify optimal dosage ranges.
The precise dose to be employed in the formulation will also
depend on the route of administration, and the seriousness of
the disease or disorder, and should be decided according to
the judgment of the practitioner and each patient’s circum-
stances. However, suitable dosage ranges for intravenous
administration are generally about 20 500 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.

Suppositories generally contain active ingredient in the
range of 0.5% to 10% by weight; oral formulations prefer-
ably contain 10% to 95% active ingredient.

The invention also provides a pharmaceutical pack or kit
comprising one or more containers filled with one or more
of the ingredients of the pharmaceutical compositions of the
invention. Optionally associated with such container(s) can
be a notice in the form prescribed by a governmental agency
regulating the manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by the
agency of manufacture, use or sale for human administra-
tion. In a preferred embodiment, the kit contains an anti-
viral agent of the invention, e.g., an antibody specific for the
polypeptides encoded by a nucleotide sequence of SEQ ID
NO:1, 2 or 4, or as shown in FIGS. 4, 5 and 7, or any
SCoV-like viral epitope, or a polypeptide or protein of the
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present invention, or a nucleic acid molecule of the inven-
tion, alone or in combination with adjuvants, antivirals,
antibiotics, analgesic, bronchodialaters, or other pharmaceu-
tically acceptable excipients.

The present invention further encompasses kits compris-
ing a container containing a pharmaceutical composition of
the present invention and instructions to for use.

5.7 Detection Assays

An exemplary method for detecting the presence or
absence of a polypeptide or nucleic acid of the invention in
a biological sample involves obtaining a biological sample
from various sources and contacting the sample with a
compound or an agent capable of detecting an epitope or
nucleic acid (e.g.. mRNA, genomic DNA) of the SCoV-like
virus such that the presence of the SCoV-like virus is
detected in the sample. A preferred agent for detecting
SCoV-like viral mRNA or genomic RNA of the invention is
a labeled nucleic acid probe capable of hybridizing to
mRNA or genomic RNA encoding a polypeptide of the
invention. The nucleic acid probe can be, for example, a
nucleic acid molecule comprising or consisting of the nucle-
otide sequence or SEQ ID NO:1, 2, 4, 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 SCoV-like viral mRNA or genomic RNA.

In another preferred specific embodiment, the presence of
SCoV-like 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 SCoV-like virus. In a non-
limiting specific embodiment, preferred primers to be used
in a RT-PCR method comprises SEQ ID NO:5 and/or 6 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. In more preferred specific embodiment, the present
invention provides a real-time quantitative PCR assay to
detect the presence of SCoV-like 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:5 and/or 6, and a fluorescence
dye, such as SYBR® Green I, which fluoresces when bound
non-specifically to double-stranded DNA. The fluorescence
signals from these reactions are captured at the end of
extension steps as PCR product is generated over a range of
the thermal cycles, thereby allowing the quantitative deter-
mination of the viral load in the sample based on an
amplification plot.

A preferred agent for detecting SCoV-like virus is an
antibody that specifically binds a polypeptide of the inven-
tion or any SCoV-like viral epitope, preferably an antibody
with a detectable label. Antibodies can be polyclonal, or
more preferably, monoclonal. An intact antibody, or a frag-
ment thereof (e.g., Fab or F(ab")2) can be used.

The term “labeled”, with regard to the probe or antibody,
is intended to encompass direct labeling of the probe or
antibody by coupling (i.e., physically linking) a detectable
substance to the probe or antibody, as well as indirect
labeling of the probe or antibody by reactivity with another
reagent that is directly labeled. Examples of indirect labeling
include detection of a primary antibody using a fluorescently
labeled secondary antibody and end-labeling of a DNA
probe with biotin such that it can be detected with fluores-
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cently labeled streptavidin. The detection method of the
invention can be used to detect mRNA, protein (or any
epitope), or genomic RNA in a sample in vitro as well as in
vivo. For example, in vitro techniques for detection of
mRNA include northern hybridizations, in situ hybridiza-
tions, RT-PCR, and RNase protection. In vitro techniques for
detection of an epitope of SCoV-like virus include enzyme
linked immunosorbent assays (ELISAs), Western blots,
immunoprecipitations and immunofluorescence. In vitro
techniques for detection of genomic RNA include nothern
hybridizations, RT-PCT, and RNase protection. Further-
more, in vivo techniques for detection of SCoV-like virus
include introducing into a subject organism a labeled anti-
body directed against the polypeptide. For example, the
antibody can be labeled with a radioactive marker whose
presence and location in the subject organism can be
detected by standard imaging techniques, including autora-
diography.

In a specific embodiment, the methods further involve
obtaining a control sample from a control subject, contacting
the control sample with a compound or agent capable of
detecting SCoV-like virus, e.g., a polypeptide of the inven-
tion or mRNA or genomic RNA encoding a polypeptide of
the invention, such that the presence of SCoV-like virus or
the polypeptide or mRNA or genomic RNA encoding the
polypeptide is detected in the sample, and comparing the
presence of SCoV-like virus or the polypeptide or mRNA or
genomic RNA encoding the polypeptide in the comntrol
sample with the presence of SCoV-like virus, or the polypep-
tide or mRNA or genomic DNA encoding the polypeptide in
the test sample.

The invention also encompasses kits for detecting the
presence of SCoV-like virus or a polypeptide or nucleic acid
of the invention in a test sample. The kit, for example, can
comprise a labeled compound or agent capable of detecting
SCoV-like virus or the polypeptide or a nucleic acid mol-
ecule encoding the polypeptide in a test sample and, in
certain embodiments, a means for determining the amount
of the polypeptide or mRNA in the sample (e.g., an antibody
which binds the polypeptide or an oligonucleotide probe
which binds to DNA or mRNA encoding the polypeptide).
Kits can also include instructions for use.

For antibody-based kits, the kit can comprise, for
example: (1) a first antibody (e.g., attached to a solid
support) which binds to a polypeptide of the invention or
SCoV-like viral epitope; and, optionally, (2) a second, dif-
ferent antibody which binds to either the polypeptide or the
first antibody and is conjugated to a detectable agent.

For oligonucleotide-based kits, the kit can comprise, for
example: (1) an oligonucleotide, e.g.. a detectably labeled
oligonucleotide, which hybridizes to a nucleic acid sequence
encoding a polypeptide of the invention or to a sequence
within the SCoV-like viral genome ot (2) a pair of primers
useful for amplifying a nucleic acid molecule containing an
SCoV-like viral sequence. The kit can also comprise, e.g., a
buffering agent, a preservative, or a protein stabilizing agent.
The kit can also comprise components necessary for detect-
ing the detectable agent (e.g., an enzyme or a substrate). The
kit can also contain a control sample or a series of control
samples which can be assayed and compared to the test
sample contained. Fach component of the kit is usually
enclosed within an individual container and all of the
various containers are within a single package along with
instructions for use.
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5.8 Screening Assays to Identify Anti-Viral Agents

The invention provides methods for the identification of a
compound that inhibits the ability of SCoV-like virus to
infect a host or a host cell. In certain embodiments, the
invention provides methods for the identification of a com-
pound that reduces the ability of SCoV-like virus to replicate
in a host or a host cell. Any technique well-known to the
skilled artisan can be used to screen for a compound that
would abolish or reduce the ability of SCoV-like virus to
infect a host and/or to replicate in a host or a host cell.

In certain embodiments, the invention provides methods
for the identification of a compound that inhibits the ability
of SCoV-like virus to replicate in a mammal or a mammalian
cell. More specifically, the invention provides methods for
the identification of a compound that inhibits the ability of
SCoV-like 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
SCoV-like virus to replicate in a mammalian cell. In a
specific embodiment, the mammalian cell is a human cell.

In another embodiment, a cell is contacted with a test
compound and infected with the SCoV-like virus. In certain
embodiments, a control culture is infected with the SCoV-
like 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 SCoV-like virus. In a
specific embodiment, the cell is a mammalian cell. In an
even more specific embodiment, the cell is a human cell. In
certain embodiments, the cell is incubated with the test
compound for at least 1 minute, at least 5 minutes at least 15
minutes, at least 30 minutes, at least 1 hour, at least 2 hours,
at least 5 hours, at least 12 hours, or at least 1 day. The titer
of the virus can be measured at any time during the assay.
In certain embodiments, a time course of viral growth in the
culture is determined. If the viral growth is inhibited or
reduced in the presence of the test compound, the test
compound is identified as being effective in inhibiting or
reducing the growth or infection of the SCoV-like virus. In
a specific embodiment, the compound that inhibits or
reduces the growth of the SCoV-like virus is tested for its
ability to inhibit or reduce the growth rate of other viruses
to test its specificity for the SCoV-like virus.

In one embodiment, a test compound is administered to a
model animal and the model animal is infected with the
SCoV-like virus. In certain embodiments, a control model
animal is infected with the SCoV-like virus without the
administration of a test compound. The test compound can
be administered before, concurrently with, or subsequent to
the infection with the SCoV-like virus. In a specific embodi-
ment, the model animal is a mammal. In an even more
specific embodiment, the model animal can be, but is not
limited to, a cotton rat, a mouse, or a monkey. The titer of
the virus in the model animal can be measured at any time
during the assay. In certain embodiments, a time course of
viral growth in the culture is determined. If the viral growth
is inhibited or reduced in the presence of the test compound,
the test compound is identified as being effective in inhib-
iting or reducing the growth or infection of the SCoV-like
virus. In a specific embodiment, the compound that inhibits
or reduces the growth of the SCoV-like virus in the model
animal is tested for its ability to inhibit or reduce the growth
rate of other viruses to test its specificity for the SCoV-like
virus.
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6. EXAMPLES

The following examples illustrate the isolation and iden-
tification of the novel hSARS virus. These examples should
not be construed as limiting,

6.1 Materials and Methods

6.1.1 Sampling

Specimens were collected at a main food retail market,
Dongmen Market, in Shenzhen, Guangdong Province. Nasal
and faecal swabs were taken for each examined animal and
blood was taken wherever possible. After collection, all
swabs were kept in virus transport medium (Medium199)
with antibiotics.

6.1.2 Virus Isolation and RT-PCR Diagnostic Test
Nasal and faecal swabs were screened by RT-PCR using
a pair primers designed to amplify the N gene of SCoV
Forward primer 5-CAGCCCCAGATGGTACTTC-3'
(SEQ ID NO:3)
Reverse  primer
(SEQ ID NO:6)
Nasal and faecal samples were cultured on faecal rhesus
kidney (FRhK-4) cells for virus isolation as described. Peiris
et al., 2003, Lancet 361:1319. Virus isolates were identified
by RT-PCR followed by sequencing.

5-TCTGCTTCCCTCTGCGTAC-3!

6.1.3 Neutralisation Assay

Animal sera were heat inactivated (56° C. for 30 minutes)
and serially diluted from 1:20 to 1:640 and then mixed with
100 TCIDy, of the animal SCoV-like virus isolate SZ16.
After incubation for 1 hour at 37° C., the mixture was
inoculated in triplicate on to 96-well plates of FRhK-4 cell
cultures. The results were read after 3 days incubation at 37°
C.

6.1.4 Genetic Analysis

Viral RNA was extracted from the filtered supernatant of
virus-infected FRhK-4 cells with the RNesay Mini Kit
(Qiagen, Chatsworth, Calif.). A primer (5-TTT TTT TTT
TTT TTT GTG ATT-3") (SEQ 1D NO:7) was designed for
reverse transcription of viral RNA. Subsequently, poly-
merase chain reactions (PCR) were carried out using a series
of primers prepared in our laboratory.

After purification of PCR products, cycling sequencing
reactions were carried out to determine nucleotide sequence
as reported. Guan et al., 2002, Proc. Natl. Acad. Sci. U.S.A.
99:8950. All sequence data were translated and analysed by
Wisconsin Software Package, Version 10.1 (GCG). Phylo-
genetic relationship was determined using Clustal X 1.81
(Thompson et al., 1994, Nucleic Acids Res. 22:4673) and
trees generated using Neighboring-Joining algorithms
within PAUP, Version 4.0 (Genetics Computer Group, Madi-
son, Wis.). Bootstrap scores are percentages out of 1000
replicates. Similar tree topologies were seen with Maximum
Parsimony analysis.
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6.2 Discussion

The isolation and identification of SCoV like viruses from
animals has now confirmed the hypothesis that SCoV is of
animal origin. Both phylogenetic and sequence analysis of
SCoV-like viruses suggest that these animal viruses are
closely related to human SCoV isolated in the early stage of
SARS outbreak. These animal species are either the natural
reservoir of SCoV, or an intermediate host that is important
in its transmission of the virus to humans. There is a role of
the Racoon-dog in the ecology of these viruses and that the
Racoon-dog may be the reservoir or they themselves may
have acquired it from other sources such as a palm civets.

The factors associated with the emergence of novel infec-
tious diseases are diverse and include human population
growth and mobility, global transportation, urban crowding,
agriculture practice changes and rapid virus evolution. Hol-
land et al., 1991, J. Viol. 65:1960; Domingo et al., 1997,
Med Viol 7:87. The emergence of human H5N1 influenza
viruses in 1997 (Jong et al., 1997, Nature 389:544; Subbarao
et al., 1998, Science 279:393) and early 2003 (author
unpublished data) were good examples to highlight some of
these factors. The emergence of SARS in humans is another,
even more dramatic example of this. Exotic animals wild
caught or farmed meeting culinary demand may be a con-
tinued source of introduction of this SCoV to humans. The
present invention will help to better understand the inter-
species transmission events that lead to the SARS outbreak.

Both H5N1 influenza and SARS emerged in the hypo-
thetical pandemic influenza epicenter of southern China.
Shortridge et al., 1982, Lancet ii:812; Guan et al., 2002,
Proc. Natl. Acad. Sci. U.S.A. 99:8950. In the case of H5N1,
chickens were the immediate source of virus for humans
(Shortridge et al., 1998, Virology 252:331) and the depopu-
lation of chicken in the live poultry markets and farms in
Hong Kong resulted in the interruption of the outbreak and
possibly averted an influenza pandemic in humans. How-
ever, nearly half year since the emergence of SARS, the
precursor SCoV-like viruses are still simmering in food
markets of southern China. Thus the recognition of SCoV-
like viruses in animals is of pivotal significance in the
control of SARS. An immediate ban of wild-animal trading
for food or other use is of the highest priority in the global
fight against SARS.

7. EQUIVALENTS

Those skilled in the art will recognize, or be able to
ascertain many equivalents to the specific embodiments of
the invention described herein using no more than routine
experimentation. Such equivalents are intended to be
encompassed by the following claims.

All publications, patents and patent applications men-
tioned in this specification are herein incorporated by ref-
erence into the specification to the same extent as if each
individual publication, patent or patent application was
specifically and individually indicated to be incorporated
herein by reference.

Citation or discussion of a reference herein shall not be
construed as an admission that such is prior art to the present
invention.



US 7,361,747 B2
37 38

SEQUENCE LISTING

The patent contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US07361747B2).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the
fee set forth in 37 CFR 1.19(b)(3).

What is claimed is: 4. A vector consisting of at least 12 contiguous nucle-
1. An isolated nucleic acid molecule consisting of at least 13 otides of the nucleotide sequence of SEQ ID NO:1 operably
12 contiguous nucleotides of the nucleotide sequence of  linked to one or more control elements.
SEQ ID NO:1, or the full-length complement thereof. 5. An isolated host cell comprising the vector of claim 4.
2. The nucleic acid molecule of claim 1, wherein the
molecule is RNA.
3. The nucleic acid molecule of claim 1, wherein the 20
molecule is DNA, L



