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(57) ABSTRACT

The present invention relates (o 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 hNSARS 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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FIG. 1B

FIG. 1A
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5. CCTACTGGTTACCAACCTGAATGGAATAT-3’

FIG. 2
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ggctggatga
aaccagttaa
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gctgaaacag
caatcagaga
ggttatttaa
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gtctgecttta
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tgctaacttt
tgtcagagaa
tcttaatgtg
tgtgatgtat
tgtgtgtggt
gtectgcacca
cactggtaac
tattgacgga
ctacaaggaa
tacttacaca
tacagagcag
tttcaaactc
cacaaagcca
agtggctatt
taagccaatt
ttggtgttta
tctggcagta
ctctgaagaa
aactaccgaa
acaagagtta
taagaaacct
tgctgcaatt
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tccttggtag
ctggtgttac
ttttaacttt
tctttgttta
gtgctatgct
ttgcaacagt
tgacatggct
tgtatgcttc
ctgctagacg
gtaatgcttt
attctggtgt
agtattaccc
gtttcttagg
tcaggcttac
actcccaggg
tgttgggtat
acgtaaagtg
cttctaaatt
caactgaagc
ctgtagacat
ttgcttcaga
atgagcaggc
tgaatgtggc
tggcagatca
aagtaactag
cacttaacaa
tgactacagc
gtgatggtaa
cggatagcaa
ggcctettat
tgagtccagt
ctgatgacaa
tactatcaga
caatttacac
aagtgaaata
gcagtttage
caactgtgct
tagcaagtgg
caggacaggc
cttcatgttg

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

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

gcaaagttga
ggttggatga
atcctaacta
gcaatgttca
ttgatacttce
cattttcagt
gacctaatca
acattgatta
tacacgctgg
cacaggctgc
ctgttatcaa
accttgtggc
gacctctttc
tgctgcagaa
ttacaccatt
aaattgttaa
ttgttcaaag
ttactcttgg
cattcttgtg
acatgcctgce
tgtctggtta
tcatgacagc
tcattacact
gggccttagt
tagctagagc
acaccttaca
ttggcctttt
tggtctctac
gtattgatge
aggttgctac
cggttcttca
tccacaatga
ttttgtctgt
tgctcgataa
atgccgctta
aagtcgttct
atgctgccat
aacaggcaag
tcactatgct
atggttgtgt
tcecctgatta
cactctggga
ttaacatgga
actcagctgt
gtgcggctgg
attcgaaggg
ctagattcce
ggtttgttac
taaacaacct
ctggaaatge
tagaccctgce
gtgtgaagat
ctaacatgga
ttgaccatcc

FIG. 3 CONT’D

agggtgcatg
cacagtatac
tgaagatctg
acttcgtgtt
taaccctaag
tctagcatgce
taccattaaa
tgattgcgtg
tactgactta
aggtacagac
tggtgatagg
aatgaagtac
tgctcaaaca
tggtatgaat
tgatgttgtt
gggcactcat
tacacagtgg
tattatggca
cttgtttctg
tagctgggtg
taggcttaag
tcgcactgtt
tgtttacaaa
tatttctgta
tatagtgttt
gtgtatcatg
ctgtttactc
acaagaattt
tttcaagctt
tgtacagtct
acaacttaga
tattcttectt
tttgctatcc
ccgtgetact
tgccactgcee
caaaaagtta
gcaacgcaag
atctgaggac
taggaagctt
tccactcaac
tggtacctac
aatccagcaa
caattcacca
taaactacag
taccacacaa
aggtaggttt
taagagtgat
agacacacca
aaatagaggt
tacagaagta
taaagcatat
gttgtgtaca
ccaagagtcc
aaatcctaaa
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14401
14461
14521
14581
14641
14701
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14821
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14941
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ggattctgtg
gtgggtttta
tgtagttgtg
aacgggtttg
atgtcgtcta
taaaaactaa
actttgtagt
tggttaaaga
acatggtacc
atgctctacg
acaattgctg
ctgacatctt
ctgtacaatt
atcaggatct
gcggagttce
gggcattggce
atttgctgaa
attgggacca
attgtgcaaa
tagtaagaaa
gtgagttagg
aggaactttt
tagataaacg
ctgtcaaacc
ttaaggaagg
ctatcagtga
tcctattegt
atgccaacca
ggggtaaggce
cgtatactaa
gtgcaaagaa
gacagtttca
ttggaacaag
tagaaactcc
tgcttaggat
cacaccgttt
gtggcggctc
atgctaatag
caactgatgg
agtgtctcta
tgcgtaaaca
actatgcggce
aaaataatgt
ctcacgaatt
tgccttaccc
aaacagatgg
ttacaaaaca
gaaagttaca
atgataacac
cagtcttgca
gtgcctgtat
catcacacaa
tcactgatgt
ctcceattag

gtgtaggcag

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

taagtacgtc
cacagtctgt
cgaacccttg
gcagcccegtce
gatatttaca
ttccaggaga
actatgtcta
gttgctgtcce
cgtcagegtce
gagggtaatt
tatttcaata
gctaacttag
atgcgtgatg
tggtacgatt
tcatattact
catatggatg
acggaagaga
cccaattgta
ttattttcta
gatggtgttce
aatcaggatg
gctgatccag
ttttcagtag
aataaagact
gaactaaaac
tatcgttata
gttgataaat
aacaatctgg
tatgactcaa
atccctacta
accgtagcetg
ttgaagtcaa
ggtggctggce
ggttgggatt
cttgttecttg
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
ctgatctcgce
gactttgtct
ttaactgttt
ctgtgtttce
cttttgttgt
taaacttaca
ctatgcatgc
ctgcactaac
tttatgactt
acttcttctt
atctgccaac
actttgattg
ataaatcagc
tgagttatga
taactcaaat
gtgtctctat
tagccgccac
ataatatgtt
atccaaaatg
ctcgcaaaca
gtgcgcaagt
gaacatcatc
ctgttacagce
atgtccgcaa
atgaattcgt
ctgatgatgce
ttaagaactt
gttggactga
tagttaaaca
gcgcaggcetg
tcgtgteact
atgtctttca
tgttggacat
agttttatga
tgtgcaattc
gcaagtgctg
cctatgtttg
gtatgagcta
gtcaggtttt
atgcgatagc

ccacttgtge
gaatgtggaa
cggatgcatc
cggcacaggce
tgctggtttt
aggcaattta
tgaagagact
caagtttaga
cacaatggct
aaaagaaata
gtatgacttc
acgccaatca
aggcgtactg
cgtacaagta
gccecatcecte
aaaaccactt
cttcgacecgt
ggatgatagg
acctacaagt
ttcaactgga
tagctcgcegt
agcttctggce
aaacaatgtt
tgctgtgtct
tgctcaggat
aatgtgtgat
ttacgatggt
tggtttcececa
ggatcaagat
gaatcttaag
ctgtagtact
tagaggagct
aaaaactgtt
tgacagagcc
taacacttgc
attaagtgag
cggtgatgct
caatgtaaat
tctacaacac
ggatgagttt
cgttgtgtge
taaggcagtt
gactgacctt
aggagatgat
ttttgtcgat
ggctattgat
cttgtattta
gtattccgta
ggctatgtac
acagacttca
ctatgaccat
caatgcccca
ttattgcaag
tggtttatac
aacatgtgat

FIG. 3 CONT’D
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taatgaccca
aggttatggc
aacgttttta
actagtactg
gcaaagttcec
ttagactctt
atttataact
gtagatggtg
gatttagtct
ctcgtcacat
gtagagaatc
ttattaaaga
acattagata
gcaccaggct
actttgacta
attaagtggg
tattttaaat
tgtatcctte
tttggaccac
taccattttce
ctcagtttca
aatttattgc
gcttttcaaa
aaaggtttct
ggcaacgctg
atcagacaac
ggctgtatta
tttaataaat
gcacttttcg
tatgccatta
atgacaaata
actgtggtaa
tacagtgatg
atgcctaaca
tgtaacttat
atggtcatgt
acaactgctt
gcacttcttt
aggctctatg
tacgcttacc
tataacagta
ctttattatc
actaaaggac
tacgtgtacc
gatattgtca
gcttaccceac
caatacatta
atgctaacta
acaccacata
cttegttgeg
gtcatttcaa
ggttgtgatg
tcacataagc
aaaaacacat
tggactaatg
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16501
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16621
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ctggcgatta
cgctcaaagce
tactctctga
acagaaacta
agtacacctt
acaagttgaa
cacctactct
acatctcaga
actctacact
tctattaccc
tatgtgaaaa
gtgcgcgegt
tctgcactgt
ctatggctac
tctatattgg
tagaaccaga
tccttggaac
atgacaataa
aaggtgttat
gagaatttct
cacagaacgc
agggttctga
atgtcaaccg
ctgatagaga
tggctacatt
ctggtcttca
aaggattatg
ctatgatggg
gcgaagaagce
caactagaga
acttagtagc
ttaatgcaaa
gcttgcectg
gattgtcaga
agtactttgt
gcttttctac
tctataaccc
accatgacca
tgactagatg
accctattat
ttgtgaagtc
aggctatcaa
gtagtgacaa
aattcactga
caattgtgtg
gtggtagttt
ttactaattt
gcaaacaagt
gatgcaattt
atgcatataa
cttataacct
ttgttaataa
atgctgttta
ttecctgttaa
ttaagatact

catacttgcc
cactgaggaa
cagagaattg
tgtctttact
tgaaaaaggt
tgttggtgat
agtgccacaa
tgagttttct
ccaaggacca
atctgctcgce
ggcattaaaa
agagtgtctt
aaatgcattg
taattatgac
cgatcctgcet
atattttaat
ttgtcgecgt
gctaaaagca
tacacatgat
tacacgcaat
tgtagcttca
atatgactat
tttcaatgtg
tctttatgac
acaagcagaa
tcctacacag
tgttgacata
tttcaaaatg
tattcgtcac
tgctgtgggt
tgtaccgact
acctccacca
gaatgtagtg
cagagtcgtg
caagattgga
ttcatcagat
atttatgatt
acattgccag
tttagcagtc
aggagatgaa
tgcattgctt
gtgtgtgecet
agcttacaaa
tggtgtttgt
taggtttgac
gtatgtgaat
aaagcaattg
agtgtcggat
aggtggtgct
tatgatgatt
gtggaataca
aggacacttt
cacaaaggta
tgttgcattt
caataatttg
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aacacttgta
acatttaagc
catctttcat
ggttaccgtg
gactatggtg
tactttgtgt
gagcactatg
agcaatgttg
cctggtactg
atagtgtata
tatttgccca
gataaattca
ccagaaacaa
ttgagtgttg
caattaccag
tcagtgtgca
tgtcectgetg
cacaaggaga
gtttcatctg
cctgcttgga
aaaatcttag
gtcatattca
gctatcacaa
aaactgcaat
aatgtaactg
gcacctacac
ccaggcatac
aattaccaag
gttcgtgegt
actaacctac
ggttatgttg
ggtgaccagt
cgtattaaga
ttcgtccttt
cctgaaagaa
acttatgect
gatgttcagc
gtacatggaa
catgagtgct
ctgagggtta
gctgataagt
caggctgaag
atagaggagc
ttgttttgga
acaagagtct
aagcatgcat
ccttecttet
attgattatg
gtttgcagac
tctgctggat
tttaccaggt
gatggacacg
gatggtattg
gagctttggg
ggtgttgata

ctgagagact
tgtcatatgg
gggaggttgg
taactaaaaa
atgctgttgt
tgacatctca
tgagaattac
caaattatca
gtaagagtca
cggcatgctce
tagataaatg
aagtgaattc
ctgctgacat
tcaatgctag
ccececegeac
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
tcttctattce
attgtaacgt
tgtcaaactt
tccacactcc
actattctga
ttccactcaa
accatgcaaa
ttagcctatg
tacagagttt
ccggcgaagce
atgtggagat
ctaagcgtaa
tcgctgctaa
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caagcttttc
tattgccact
aaaacctaga
tagtaaagta
gtacagaggt
cactgtaatg
tggcttgtac
aaaggtcggce
ttttgccatc
tcatgcagct
tagtagaatc
aacactagaa
tgtagtcttt
acttecgtgca
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
agctttegat
tagtccttgt
atctgctacg
tgagtaccga
gatttacaaa
agaaaatgtg
acctgtttee
ctttgaaaat
cattaaacca
tactgtaatc

FIG. 3 CONT’D
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gcagcagaaa
gtacgcgaag
ccaccattga
cagattggag
actacgacat
ccacttagtg
ccaacactca
atgcaaaagt
ggacttgctce
gttgatgccce
atacctgcge
cagtatgttt
gatgaaatct
aaacactacg
aaaggcacac
ccagacatgt
gctttagttt
atgttctaca
ggcgttgtaa
ccttataatt
gattcatcac
cactcttgta
tgcataatgt
cgtcgcaatg
aagatcatta
ttcaagactg
agactcatct
tttatcacce
ggctgtcatg
acaggtgtta
ttcaccagag
atgtataaag
acactgaaag
acatcaatga
cgtgcaactt
tttgactatg
cttcagagta
gatgctatca
tctgttgaat
caacacatgg
ggaaatccaa
gctcagcecat
catcacgata
ccagccaatg
ggctgtgatg
aaaagtgcat
gagtctcatg
tgtattacac
cagtacttgg
caatttgata
gcttataatg
atcattaata
aagacaacac
gtgccagaga
tgggactaca
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20821
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20941
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21301
21361
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21541
21601
21661
21721
21781
21841
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22021
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22321
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aaagagaagc
agaaacctac
gacaggtaga
aaggtctaac
gagaatcagt
tgcctgaaac
tggaaactga
gctatgcctt
atttaatgat
tccctatgga
aatgtgtgtg
aagatttgtc
tcatgctttg
aagcgtggca
aaaagtgtga
atgtcgcaaa
acaacatgag
ctgtgctcag
tcgtctccga
aatgggacct
atgactctaa
tgggtggttc
ttatgggcca
aagcattttt
ccatgcatgc
cactctttga
aggagaatca
gagaaaacaa
ttattttctt
ttgatgatgt
atcctgatga
tttattctaa
cttttaagga
tttttggtte
atgttgttat
aacccatggg
agtacatatc
tacgagagtt
ctatagatgt
tgcctcttgg
aagacacttg
ttatgctcaa
cacttgctga
cctctaattt
tgtgtccttt
gaaaaaaaat
caacctttaa
tctatgcaga
ctggtgttat
cttggaatac
atcttagaca
ctgatggcaa
gtttttacac
aacttttaaa
accagtgtgt

cccagcacat
tgagagtgct
cctttttaga
accttcaaag
aaaaacacag
ctactttact
ctttctegag
cgaacacatc
aggcttagcc
cagcacagtg
ttctgtgatt
agtgatttca
gtgtaaggat
accaggtgtt
ccttcagaat
gtatactcaa
agttattcac
acaatggttg
cgcagattct
tattattagce
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
gtgctatggc
ttcttttgta
tgctgattat
taggaacatt
tggcaagctt
accttgcacc
cactactggce
tgcaccggcee
caattttaat

gtatctacaa
tgttcttcac
aacgcccgta
ggaccagcac
tttaactact
cagagcagag
ctcgctatgg
gtttatggag
aagcgctcac
aaaaattact
gatcttttac
aaagtggtca
ggacatgttg
gcgatgecta
tatggtgaaa
ctgtgtcaat
tttggtgctg
ccaactggca
actttaattg
gatatgtatg
ttcacttatc
aagataacag
tggacagctt
aactatcttg
ttctggagga
tttcctcectta
atgatttatt
gtttcaagtg
actctcacta
aattacactc
tcagacactc
tttcatacta
tttgctgceca
aacaagtcac
aactttgaat
catactatga
tcgcecttgatg
aataaagatg
ctaccttetg
acaaatttta
gctgcagect
aatggtacaa
tctgttaaga
ccctcaggag
tttaatgcta
gttgctgatt
gtttctgcca
gtcaagggag
aattataaat
gatgctactt
aggccctttg
ccacctgcte
attggctacc
acggtttgtg
tttaatggac
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taggtgtctg
ttactgtctt
atggtgtttt
aagctagegt
ttaagaaagt
acttagagga
atgaattcat
atttcagtca
aagattcacc
tcataacaga
ttgatgactt
aggttacaat
aaaccttcta
acttgtacaa
atgctgttat
acttaaatac
gctectgataa
cactacttgt
gagactgtgc
accctaggac
tgtgtggatt
agcattcettg
ttgttacaaa
gcaagccgaa
acacaaatcc
aattaagagg

-ctcttctgga

atattcttgt
gtggtagtga
aacatacttc
tttatttaac
ttaatcatac
cagagaaatc
agtcggtgat
tgtgtgacaa
tattcgataa
tttcagaaaa
ggtttctcta
gttttaacac
gagccattct
attttgttgg
tcacagatgc
gctttgagat
atgttgtgag
ctaaattcece
actctgtget
ctaagttgaa
atgatgtaag
tgccagatga
caactggtaa
agagagacat
ttaattgtta
aaccttacag
gaccaaaatt
tcactggtac

cacaatgact
gtttgatggt
aataacagaa
caatggagtc
agacggcatt
ttttaagcce
acagcgatat
tggacaactt
acttaaatta
tgcgcaaaca
tgtcgagata
tgactatgct
cccaaaacta
gatgcaaaga
accaaaagga
acttacttta
aggagttgca
cgattcagat
aacagtacat
caaacatgtg
tataaagcaa
gaatgctgac
tgtaaatgca
ggaacaaatt
tatccagttg
aactgctgta

aaaaggtagg

taacaactaa
ccttgacegg
atctatgagg
tcaggattta
gtttgacaac
aaatgttgtc
tattattaac
ccectttettt
tgcatttaat
gtcaggtaat
tgtttataag
tttgaaacct
tacagccttt
ctatttaaag
tgttgattgt
tgacaaagga
attccctaat
ttctgtctat
ctacaactca
tgatctttgc
acaaatagcg
tttcatgggt
ttataattat
atctaatgtg
ttggccatta
agttgtagta
atccactgac
tggtgtgtta
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gacattgcca
agagtggaag
ggttcagtca
acattaattg
attcaacagt
agatcacaaa
aagctcgagg
ggecggtettce
gaggatttta
ggttcatcaa
ataaagtcac
gaaatttcat
caagcaagtc
atgcttettg
ataatgatga
gctgtacccet
ccaggtacag
cttaatgact
acggctaata
acaaaagaga
aaactagccc
ctttacaagc
tcatcatcgg
gatggctata
tcttectatt
atgtctctta
cttatcatta
acgaacatgt
tgcaccactt
ggggtttact
tttcttccat
cctgtecatac
cgtggttggg
aattctacta
gctgtttcta
tgcactttcg
tttaaacact
ggctatcaac
atttttaagt
tcacctgctce
ccaactacat
tctcaaaatce
atttaccaga
attacaaact
gcatgggaga
acattttttt
ttctccaatg
ccaggacaaa
tgtgtccettg
aaatataggt
cctttcteece
aatgattatg
ctttcttetg
cttattaaga
actccttctt
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23161
23221
23281
23341
23401
23461
23521
23581
23641
23701
23761
23821
23881
23941
24001
24061
24121
24181
24241
24301
24361
24421
24481
24541
24601
24661
24721
24781
24841
24901
24961
25021
25081
25141
25201
25261
25321
25381
25441
25501
25561
25621
25681
25741
25801
25861
25921
25881
26041
26101
26161
26221
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26341

caaagagatt
ttcgagatcce
gtgtaattac
actgcactga
attctactgg
tcgacactte
cagtttcttt
gtgctgatag
ttagcattac
tgtacatctg
gcacacaact
aagtgttege
ttaatttttc
acttgctctt
gcctaggtga
tgttgccacc
gtactgccac
tgcaaatggc
aaaaacaaat
caacatcaac
acacacttgt
tcctttegeg
gacttcaaag
cttctgctaa
ttgacttttg
ttgtcttect
caatttgtca
cttcttggtt
catttgtctc
ctctgcaacc
catcaccaga
aaaaagaaat
ttcaagaatt
tcattgctgg
gttgcagttg
actctgagcc
gtttatgaga
ttctectgea
cggatggctt
tgcgctcaat
actgctgcta
gcaatttttg
tattatgaga
caactacttt
cacagataca
ctaccaaatt
acatggctat
tggtattgaa
gcaaatacac
tgatgagccg
tatgtactca
tcttgettte
tgcgtactgce
gcgtgttaaa
actattatta

tcaaccattt
taaaacatct
acctggaaca
tgtttctaca
aaacaatgta
ttatgagtgc
attacgtagt
ttcaattgcet
tacagaagta
cggagattct
aaatcgtgca
tcaagtcaaa
acaaatatta
taataaggtg
tattaatgct
tctgctcact
tgctggatgg
atataggttc
cgccaaccaa
tgcattgggc
taaacaactt
acttgataaa
ccttcaaace
tcttgctgct
tggaaagggc
acatgtcacg
tgaaggcaaa
tattacacag
aggaaattgt
tgagcttgac
tgttgatctt
tgaccgcecte
gggaaaatat
actaattgcc
cctcaagggt
agttctcaag
ttttttacte
agtactgttc
gttattggcg
aaaagatggc
tttgttacca
tacctctatg
tgttggcttt
gtttgctgge
attgtcgtta
ggtggttatt
ttcaccgaag
aatgctacat
acaatcgacg
acgacgacta
ttcgtttcgg
gtggtattct
tgcaatattg
aatctgaact
ttattctgtt

caacaatttg
gaaatattag
aatgcttcat
gcaattcatg
ttcecagactce
gacattccta
actagccaaa
tactctaata
atgcctgttt
actgaatgtg
ctctcaggta
caaatgtaca
cctgaccecctce
acactcgcetg
agagatctca
gatgatatga
acatttggtg
aatggcattg
tttaacaagg
aagctgcaag
agctctaatt
gtcgaggegg
tatgtaacac
actaaaatgt
taccacctta
tatgtgccecat
gcatacttcc
aggaacttct
gatgtcgtta
tcattcaaag
ggcgacattt
aatgaggtcg
gagcaatata
atcgtcatgg
gcatgctett
ggtgtcaaat
ttggatcaat
atgctacagc
ttgcatttct
agctagccct
tctattcaca
ccttgatata
gttggaagtg
acacacataa
ctgaaggtga
ctgaggatag
tttactacca
tcttecatctt
gctcttcagg
ctagcgtgcc
aagaaacagg
tgctagtcac
ttaacgtgag
cttctgaagg
tggaacttta
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gccgtgatgt
acatttcacc
ctgaagttgc
cagatcaact
aagcaggctg
ttggagctgg
aatctattgt
acaccattgc
ctatggctaa
ctaatttgct
ttgctgctga
aaaccccaac
taaagccaac
atgctggett
tttgtgcgca
ttgctgecta
ctggcgcectgce
gagttaccca
cgattagtca
acgttgttaa
ttggtgcaat
aggtacaaat
aacaactaat
ctgagtgtgt
tgtccttecce
cccaggagag
ctcgtgaagg
tttctccaca
ttggcatcat
aagagctgga
caggcattaa
ctaaaaattt
ttaaatggcc
ttacaatctt
gtggttcttg
tacattacac
tactgcacag
aacgataccg
tgctgtettt
ttataagggc
tcttttgett
ttttctacaa
caaatccaag
ctatgactac
cggcatttca
gcactcaggt
gcttgagtct
taacaagctt
agttgctaat
tttgtaagca
tacgttaata
actagccatc
tttagtaaaa
agttcctgat
acattgctta

ttctgatttc
ttgctctttt
tgttctatat
cacaccagct
tcttatagga
catttgtgct
ggcttatact
tatacctact
aacctccgta
tctccaatat
acaggatcgc
tttgaaatat
taagaggtct
catgaagcaa
gaagttcaat
cactgctgcet
tcttcaaata
aaatgttctc
aattcaagaa
ccagaatgct
ttcaagtgtg
tgacaggtta
cagggctgct
tcttggacaa
acaagcagcc
gaacttcacc
tgtttttgtg
aataattact
taacaacaca
caagtacttc
cgecttetgte
aaatgaatca
ttggtatgtt
gctttgttgce
ctgcaagttt
ataaacgaac
ccagtaaaaa
ctacaagcct
cagagcgcta
ttccagttca
gtcgctgcecag
tgcatcaacg
aacccattac
tgtataccat
acaccaaaac
gttaaagact
acacaaatta
gttaaagacc
ccagcaatgg
caagaaagtg
gttaatagcg
cttactgcege
ccaacggttt
cttectggtcet
tcatggcaga
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actgattccg
gggggtgtaa
caagatgtta
tggcgcatat
gctgagcatg
agttaccata
atgtctttag
aacttttcaa
gattgtaata
ggtagctttt
aacacacgtg
tttggtggtt
tttattgagg
tatggcgaat
ggacttacag
ctagttagtg
ccttttgeta
tatgagaacc
tcacttacaa
caagcattaa
ctaaatgata
attacaggca
gaaatcaggg
tcaaaaagag
ccgcatggtg
acagcgccag
tttaatggca
acagacaata
gtttatgatc
aaaaatcata
gtcaacattc
ctcattgacc
tggctcggcet
atgactagtt
gatgaggatg
ttatggattt
ttgacaatgc
cactcccttt
ccaaaataat
tttgcaattt
gtatggaggce
catgtagaat
tttatgatgc
ataacagtgt
tcaaagaaga
atgtcgttgt
ctacagacac
caccgaatgt
atccaattta
agtacgaact
tacttctttt
ttcgattgtg
acgtctactc
aaacgaacta
caacggtact
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attaccgttg
ttcctagect
ataataaagc
gctgetgtct
gtaggcttga
tcaatgtggt
attgtgacca
cacttgcgaa
atcactgtgg
ggcactgatt
acagaccacg
gtttcatctt
tttcaggatt
taagcctcta
ttatccataa
gcgagctata
gcccatcagg
cactaacttg
atcagctgeg
aagagctcta
tcaccattaa
tttagccttt
aatccaggat
tttgacttgt
taaacctcat
ctgecttggcet
aaacatgcac
ctaggtgttg
ttttaaataa
gcccceccgea
cgcaatgggg
tggttcacag
gttccaatca
cgacgagttc
tacctaggaa
tgggttgcaa
aataacaatg
tacgcagagg
ggtaattcaa
agcggaggtg
agcaaagttt
gctgaggcat
caagcatttg
atcagacaag
tctgeattet
acttatcatg
ctgctgaaca
aaaaagaaaa
gtgactcttc
agtggagctt
tgggctatgt
tgaattcteg
ctttaatcaa
cacgcggagt
agccctaatg
taggagaatg

aggagcttaa
ggattatgtt
ttgttttcct
acagaattaa
tgtggcttag
cattcaaccce
gaccgctcat
tggccggaca
ctacatcacg
caggttttgc
ccggtagcaa
gttgacttcce
gctatttgga
actaagaaga
aacgaacatg
tcactatcag
aacatacgag
cactagcaca
tgcaagatca
ctcgccactt
gagaaagaca
ctgctattcc
ctagaagaac
atttctctat
gtgcttgaag
ttgtgctcta
acctaatgtt
gtaccttcat
acgaacaaat
ttacatttgg
caaggccaaa
ctctcactca
acaccaatag
gtggtggtga
ctggcecccaga
ctgagggagc
ctgccaccgt
gaagcagagg
gaaattcaac
gtgaaactgc
ctggtaaagg
ctaaaaagece
ggagacgtgg
gaactgatta
ttggaatgtce
gagccattaa
agcacattga
agactgatga
ttcctgeggce
ctgctgattc
aaacgttttc
taactaaaca
tgtgtaacat
acgatcgagg
tgtaaaatta
acaadaaaaa

acaactcctg
actacaattt
ctggctcttg
ttgggtgact
ctacttcgtt
agaaacaaac
ggaaagtgaa
ctcecctaggg
aacgctttct
tgcatacaac
cgacaatatt
aggttacaat
atcttgacgt
attattcgga
aaaattattc
gagtgtgtta
ggcaattcac
cactttgctt
gtttcaccaa
tttctcattg
gaatgaatga
ttgttttaat
cttgtaccaa
gcagttgcat
atccttgtaa
ggaaaggttt
actatcaact
gaaggtcacc
taaaatgtcect
tggacccaca
acagcgccga
gcatggcaag
tggtccagat
cggcaaaatg
agcttcactt
cttgaataca
gctacaactt
cggcagtcaa
tcectggceage
cctcgegceta
ccaacaacaa
tecgeccaaaaa
tccagaacaa
caaacattgg
acgcattggc
attggatgac
cgcatacaaa
agctcagcct
tgacatggat
aactcaggca
gcaattcegt
gcacaagtag
tagggaggac
gtacagtgaa
attttagtag
aaaaaaaaaa
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gaacaatgga
gcctattcta
tggccagtaa
ggcgggattg
gctteccttca
attcttctca
cttgtcattg
cgctgtgaca
tattacaaat
cgctaccgta
gctttgctag
agcagagata
tataataagt
gttagatgat
tcttcetgac
gaggtacgac
catttcaccc
ttgecttgtgce
aacttttcat
ttgctgetet
gctcacttta
aatgcttatt
agtctaaacg
acgcactgta
ggtacaacac
taccttttca
gtcaagatcc
aaactgctgce
gataatggac
gattcaactg
ccccaaggtt
gaggaactta
gaccaaattg
aaagagctca
ccctacggeg
cccaaagacce
cctcaaggaa
geetettete
agtaggggaa
ttgctgctag
caaggccaaa
cgtactgcca
acccaaggaa
ccgcaaattg
atggaagtca
aaagatccac
acattcccac
ttgeccgecaga
gatttctcca
taaacactca
ttacgataca
gtttagttaa
ttgaaagagc
taatgctagg
tgctatcccce
aaaaaa

acctagtaat
atcggaacag
cacttgcttg
cgattgcaat
ggctgtttgce
atgtgcctct
gtgctgtgat
ttaaggacct
taggagcgtc
ttggaaacta
tacagtaagt
ttgattatca
tcaatagtga
gaagaaccta
attgattgta
tgtactacta
tcttgctgac
tgacggtact
cagacaagag
agtattttta
attgacttct
atattttggt
aacatgaaac
gtacagcgcet
taggggtaat
tagatggcac
agctggtggt
atttagagac
cccaatcaaa
acaataacca
tacccaataa
gattccctceg
gctactaccg
gccccagatg
ctaacaaaga
acattggcac
caacattgcc
gctectcatce
attctcctge
acagattgaa
ctgtcactaa
caaaacagta
atttcgggga
cacaatttgc
caccttcggg
aattcaaaga
caacagagcc
gacaaaagaa
gacaacttca
tgatgaccac
tagtctactc
ctttaatcte
caccacattt
gagagctgcc
atgtgatttt
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aggtttccta
gtttttgtac
ttcegtgcte
ggcttgtatt
tcgtaccege
ccgggggaca
cattcgtggt
gccaaaagag
gcagcgtgta
taaattaaat
gacaacagat
ttatgaggac
gacaattatt
tggagttaga
tttacatctt
aaagaacctt
aataaatttg
cgacatacct
gaggttcaac
atactttgct
atttgtgctt
tttcactcga
ttctcattgt
gtgcatctaa
acttatagca
actatggttc
gcgettatag
gtacttgttg
ccaacgtagt
gaatggagga
tactgcgtct
aggccagggce
aagagctacc
gtacttctat
aggcatcgta
ccgeaatect
aaaaggcttc
acgtagtcgc
tcgaatgget
ccagcttgag
gaaatctgct
caacgtcact
ccaagaccta
tccaagtgcec
aacatggctg
caacgtcata
taaaaaggac
gcagcccact
aaattccatg
acaaggcaga
ttgtgcagaa
acatagcaat
tcatcgaggce
tatatggaag
aatagcttct
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1 - CTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTT - 60
-L PR KS Q?PTSTISGCRSUVL*THNTF
- Y PGKANGO QPR STLVDTLTFSZ KR RTL
- T QEXKPTNLDTULILT®* I CSLNETL*
61 - AARAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATARACAATA - 120
-k I ¢ VAV ARTLIBHEA®*»CT YAV * TI
- K s$ VvV * L SLGCM®PSATPTAUQYKZQ*
- NL CSCRSA AACLVYVHILR RSTINNN
121 - ATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCTTCTGCAGACTGCTTA - 180
- -I N F TV VDIXKT KT RVTT RTPSSATDCL
- * I L L SLTRUNE®*LVPILTLG QTR AY
- K F YCR* QETSNSSULTFTCRTILTLT
181 - CGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCG - 240
-R F R PCCSRSSAYTLGTFVRUV * P
- 6 F VRV AVDHSO QHT®* VS S G CDR
- v s sV LQSs§TITISTIZPRTFRTPGUVTE
241 - AAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACACACGTCCAACTCAGT - 300
-XK 6 KME S LVULGVNETZ KTHVOQL S
- KV RWRALTFTILVSTRTIKTH TSNSV
- R * D GEPCSWOCOQREUNTTRTZPTOQTF
301 - TTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGGGACTCTGTGGAAGAG - 360
-L P VLQVRDVILVRGTFGDSVEE
- ¢cLSFRLETTCS®*OCVASTGTTLWKR
- ACPSG*RRAMSAWLR RGTLTCGTRG
361 - GCCCTATCGGAGGCACGTGAACACCTCARRAATGGCACTTGTGGTCTAGTAGAGCTGGAA - 420
-A L S EAREHLTZEKNGTTCGTLUVETLE
- P YRRHVNTSKMATL.VV * * 8§ W K
- P I GG T * TPOQUXKWHTLUWS S RAGK
421 - ARAGGCGTACTGCCCCAGCTTGAACAGCCCTATGTGTTCATTAAACGTTCTGATGCCTTA - 480
-K G VL P QL EQPYVTFTIZ KT RSTDA AL
- KA Y CPSLNSZPMCGCSTILNVTILMZP *
- RR TAPAO®*TALTGCVH®*TTF * CL K
481 - AGCACCAATCACGGCCACAAGGTCGTTGAGCTGGTTGCAGAAATGGACGGCATTCAGTAC -~ 540
-8 TN KEGHXKVVELVAEMDGEGTIQY
- AP I TATRT STULSWILGQKUWTA ATF ST
- HQ SR PQGR *AGCRINGT RIHES VR
541 - GGTCGTAGCGGTATAACACTGGGAGTACTCGTGCCACATGTGGGCGAAACCCCAATTGCA - 600
-G RS GITULGVULVZPHVGETT?PTIA
- VV AV * HWETYSCHMTUWATZEKTPAOQTLH
- 8§ *RYNTGSTRATTG CGTRINTPNCI
601 - TACCGCAATGTTCTTCTTCGTAAGAACGGTAATAAGGGAGCCGGTGGTCATAGCTATGGC - 660
-Y RN VL LRI KNGNTZEKTGA AGGTEHS Y G
- T AMTFFFVRTVTIRETPUVVIAMA
- P Q ¢ § 8 8 * E R * *»* @ S R W 8 * L. W H
661 - ATCGATCTAAAGTCTTATGACTTAGGTGACGAGCTTGGCACTGATCCCATTGAAGATTAT - 720
-1 DL KSYDLGDETLGTTDTZPTIETDY
- s 1 * S LMT* VT TSTZLATLTITPTILTZKTIHM
- RS KV L * LR *RAWH®*SHO™*RTL *
721 - GAACARAACTGGAACACTAAGCATGGCAGTGGTGCACTCCGTGAACTCACTCGTGAGCTC - 780
-EQ NWNTXHGSGALTERTETLTTR REL
- N K TG TULSMAVYVV HSVNSTLUV S S
- T KL EH®* A WOQWOCTT P * THTS * A Q
781 - AATGGAGGTGCAGTCACTCGCTATGTCGACAACAATTTCTGTGGCCCAGATGGGTACCCT - 840
.-N G GAV TRYVDNTNTFTCGTPDTGYP
- M EVQSLAMSTTTISVAQMGE EGTH!L
- W R CSHSILCRO QO QFTULW®PRUWUV P S
841 - CTTGATTGCATCAAAGATTTTCTCGCACGCGCGGGCAAGTCAATGTGCACTCTTTCCGAA - 900
-L D C I K D PFF L AR A G K S M C T L S E
- L I A S KTITF S HARA ASTUG QG CATLTFPN
- *L HQRTFSRTU RGO QVNVHSTFTR RT

FIG. 4
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901 - CAACTTGATTACATCGAGTCGAAGAGAGGTGTCTACTGCTGCCGTGACCATGAGCATGAA - 960
-Q L DY I ES KRGV Y CCRDHEHE
- NL I TS S R REV S TAA AUV T M S MK
- T * L H RV E E R CL L L Pp *» P * A * N

961 - ATTGCCTGGTTCACTGAGCGCTCTGATAAGAGCTACGAGCACCAGACACCCTTCGAAATT - 1020
-I AW F TER S D K S Y EHQTUPFE I
- L PG S L 8§ A L IURA AT S TR RUHU®PS KL
- ¢ L VH * A L * * EL R AUPDTUL R N *

1021 - AAGAGTGCCAAGAAATTTGACACTTTCAAAGGGGAATGCCCAAAGTTTGTGTTTCCTCTT - 1080
-K S A K K F D TUPFPKGEOCUP KU FVF P L
- RV PRNULTULS KGN AUGQ S UL CUF L L
- E C Q E I * K F Q R G MUP KV C V S 8§ *

1081 - AACTCAAAAGTCAAAGTCATTCAACCACGTGTTGAAAAGAARAAGACTGAGGGTTTCATG - 1140
-N $ K V X VI Q P R V E KK KTE G F M
- T Q K § K 8 F NH VL KR KURULURV S W
- L K § Q 8 H s T T C * K E K D * G F H G

1141 - GGGCGTATACGCTCTGTGTACCCTGTTGCATCTCCACAGGAGTGTAACAATATGCACTTG - 1200
-G R I RSV Y P VA S P QE EICNNINMMHEL
- 6 vYy aAa L €T L L KL HUR S8 VT I CTC
- A Y T L CV P COCTI S TGV * QY AL V

1201 - TCTACCTTGATGAAATGTAATCATTGCGATGAAGTTTCATGGCAGACGTGCGACTTTCTG - 1260
-8 T L M K CNHCDEV S WQTT CDVF L
- L p* * NV I I A M KVF HGRRW ATVF *
- Y LD EM * § L R * S FM®ADVRUL S E

1261 - AAAGCCARCTTGTGAACATTGTGGCACTGAARATTTAGTTATTGAAGGACCTACTACATGT - 1320
-K AT CEH CG T ENILV I EG P T T C
- K P L VNI V A L K I * L L K D UL L H V
- S HL * T L WH * K F 8 Y * R T Y Y M W

1321 - GGGTACCTACCTACTAATGCTGTAGTGAARAATGCCATGTCCTIGCCTGTCAAGACCCAGAG - 1380
-G YL P TN AV YV KM P CUPACOQDUPE
- ¢ TY L L ML * * K CHVL PV KT QR
- v P T Y * C C $§$ ENAMSGSCUL S R PRD

1381 - ATTGGACCTGAGCATAGTGTTGCAGATTATCACAACCACTCAAACATTGAAACTCGACTC - 1440
-I G P EH § V A DY HNUHS NI E TUZ R L
- L DL § I VL Q I I TTTQ TUL KL D S
- W T *» A * C C R L S Q P L KH * NS T P

1441 - CGCAAGGGAGGTAGGACTAGATGTTTTGGAGGCTGTGTGTTTGCCTATGTTGGCTGCTAT - 1500
-R K 6 G R TRCUVF GG CV F A Y V G C Y
- AR EV G L D VL EAV CLPMULA AA AI
- Q G R * D M F WRILCWVCULCW L L *

1501 - AATARGCGTGCCTACTGGGTTCCTCGTGCTAGTGCTGATATTGGCTCAGGCCATACTGGC - 1560
-N K R A Y WV P RA S ADTIGS GHT G
- 1 8 VPTG F L VL VL I LAOQA ATITLA
- *AC L L G 8 8 C » C » Y W L R P Y W H

1561 - ATTACTGGTGACAATGTGGAGACCTTGAATGAGGATCTCCTTGAGATACTGAGTCGTGAA - 1620
-1 T GG D NV ETUL NEUDULILETIUL S R E
- L L VT MW R P * M R I 8 L R Y * V V N
- Y w *~*Q €C G DL E * G S P * D TE S * T

1621 - CGTGTTAACATTAACATTGTTGGCGATTTTCATTTGAATGAAGAGGTTGCCATCATTTTG - 1680
-R V N I N I V G D F H L N EE V A I I L
- VL T L TUL L A I F I * M K R L P S F W
- ¢ *H *H CWRVF S8 F E * R G CHHF G

1681 - GCATCTTTCTCTGCTTCTACAAGTGCCTTTATTGACACTATAAAGAGTCTTGATTACARG - 1740
-A 8 F S A § T 8 A F I DT I K S UL D Y K
- HL $s LLL.L L Q V P L L TUL * RV L I T S
- I F L CF Y K CUL Y * HY KE S * L Q V

1741 - TCTTTCRAAACCATTGTTGAGTCCTGCGGTAACTATAAAGTTACCAAGGGAAAGCCCGTA - 1800
-8 F KT I vV E 8 €C G N Y K UV T K GI K P vV
- L § K P L L 8 P AV TTI KL P RE S P *
- F Q NH C * V L R * L * 5 ¥ Q G KA R K

FIG. 4 Cont'd
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1801 - AAAGGTGCTTGGAACATTGGACAACAGAGATCAGTTTTAACACCACTGTGTGGTTTTCCC - 1860
-K G A W NI GOQQ R SVL TUPULCGTFP
- K vL G TL DNIRUDIG QT F* HHCV V F P
- R C L E H W TTETI S F NTTTV W F § L

1861 - TCACAGGCTGCTGGTGTTATCAGATCAATTTTTGCGCGCACACTTGATGCAGCAAACCAC - 1520
-S QAAG VYV I R STIVFAURTULDA AR ANH-H
- H R L L V1L S D Q FL RAHILMO~OQOQTT
- T 66 ¢C W CY Q I N F CAUHT* C S K P L

1921 - TCAATTCCTGATTTIGCAAAGAGCAGCTGTCACCATACTTGATGGTATTTCTGAACAGTCA - 1980
- I P DL Q RA AV TTIULUDGTI S E Q S8
- Q FP L I C K E Q L 8 P Y L M V F L N S8 H
- N $S * F A K 8 S CHHT * WYV F * T V I

1981 - TTACGTCTTGTCGACGCCATGGTTTATACTTCAGACCTGCTCACCAACAGTGTCATTATT - 2040
-L R L VD A MV Y T S DL L TN S V I I
- ¥ vL 8§ T P W F I L Q T C S P TV S§ L L
- T S ¢C R R HGLYVFRUPAUEKOQOQT CHYY

2041 - ATGGCATATGTAACTGGTGGTCTTGTACAACAGACTTCTCAGTGGTTGTCTAATCTTITG - 2100
-M A Y V T G G L V Q Q T S Q WL 8§ N L L
- W HM * L V VL Y NURILILSGCULTI F W
- G I C N W W S8 ¢ T T D F 8§ V V V * s F G

2101 - GGCACTACTGTTGAAAAACTCAGGCCTATCTTTGAATGGATTGAGGCGAAACTTAGTGCA - 2160
-G T T V E KL R P I F E W I E A KL S A
- AL L L K N §$ G L S L NGULURU RNDNULUVQ
- H Y ¢ *~ K T QA YL * M D *~ G E T * CR

2161 - GGAGTTGAATTTCTCAAGGATGCTTGGGAGATTCTCAAATTITCTCATTACAGGTGTTTIT - 2220
-6 V E F L K DA WETIULI KU FILI TGV F
- EL NF S R ML GRUF SNV F S L Q V F L
- s *» I 8 Q G C L GD S Q I 8 H Y RC F ~

2221 - GACATCGTCAAGGGTCAAATACAGGTTGCTTCAGATAACATCAAGGATTGTGTARAAATGC - 2280
-D I V K G Q I 9 V. A s D N I K D C V K C
- T S 8 R V XK Y R L L Q I T S R I V *» N A
- H R QG S NT G CPFR *H QGUL CIKML

2281 - TTCATTGATGTTGTTAACAAGGCACTCGAAATGTGCATTGATCAAGTCACTATCGCTGGC - 2340
-F I DV V N KALEMOCTIDUGQUVTTIAG
- 8§ L M L L T RHS K CATLTII KS STLSTLA
- H + C C *» Q G T R NV H ~ 8 S H Y R W R

2341 - GCAAAGTTGCGATCACTCAACTTAGGTGAAGTCTTCATCGCTCAAAGCAAGGGACTTTAC - 2400
-A K L RS L NUILGEUVV FIAAQSI KGTLY
- 08 ¢ DH ST * V KS S S L KA RDFT
- K v A I T QL R * 8 L HR S8 K QG T L P

2401 - CGTCAGTGTATACGTGGCAAGGAGCAGCTGCAACTACTCATGCCTCTTAAGGCACCAAAA - 2460
-R Q C I R G KE QL QL ILMUZPTULI KA AP K
- Vs VY V A R 8§ 8§ CNJY S CL L R H Q K
- S v Y T W Q G A A A T THW A S * G T K R

2461 - GAAGTAACCTTTCTTGAAGGTGATTCACATGACACAGTACTTACCTCTGAGGAGGTTGTIT - 2520
-E VvV T F L E &G D S HDTUVUL TS EE V V
- XK » P F L K VI HMTOQYL P L R R L F
- S N L 8 * R * F T * H S T Y L * G G C 8

2521 - CTCAAGAACGGTGAACTCGARGCACTCGAGACGCCCGTTGATAGCTTCACAAATGGAGCT -~ 2580
-L K NG E L E AL ETU?P VD S F TN G A
- 8 R T V N § K H S§ R R PUL I A S Q M E L
- Q E R * T R S TR DA AIR * * IL H K W S Y

2581 - ATCGTTGGCACACCAGTCTGTGTAAATGGCCTCATGCTCTTAGAGATTAAGGACAAAGAA - 2640
-I v 6 T P V C V NG L M L L E I K D K E
- 8 L AH QS V * M A S C S * R L RTKN
- R W H T S L C K W P HA AL RD * G Q R T

2641 - CAATACTGCGCATTGTCTCCTGGTTTACTGGCTACAAACAATGTCTTTCGCTTAARAGGG - 2700
-Q Y ¢ AL 8§ PGLL ATNUDNUVFRUL K G
- NT A H CL L V Y WL QTTMS F A * K G
- I L R I VvV 8§ W F T G Y K Q ¢ L § L K R @
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2701 - GGTGCACCAATTAAAGGTGTAACCTTTGGAGAAGATACTGTTTGGGAAGTTCAAGGTTAC - 2760
-G A P I K GV TV FGETUDTV W EV QG Y
- VH Q L K Vv »~ p L E K I UL F G K F K VT
- ¢ T N * R CNULWPRIRYOCUL G S S R L Q

2761 - AAGAATGTGAGAATCACATTTGAGCTTGATGAACGTGTTGACAAAGTGCTTAATGAAAAG - 2820
-K N V R I T F E L D E R V D K V L N E K
- R M * E S HL S LM NVL TZ KU CULMIK S
- E C E N H I * A * * T C * Q S A * * K V

2821 - TGCTCTGTCTACACTGTTGAATCCGGTACCGAAGTTACTGAGTTTGCATGTGTTGTAGCA - 2880
-C 8 vy TV E S 6GTEV TEVFAC V V A
- AL § T L L N P V P KL L 8 L H V L * Q
- L ¢ L H C * I R YR S Y * V C MCOC S R

2881 - GAGGCTGTTGTGAAGACTTTACAACCAGTTTCTGATCTCCTTACCAACATGGGTATTGAT - 2940
-EA VYV KTUL QP V SDLTILTNMMGTITD
- R L L * R L Y N Q F L I 8 L P T W V L I
- G ¢ ¢C EDF T T S F * 8§ P Y Q HG Y *» 5§

2941 - CTTGATGAGTGGAGTGTAGCTACATTCTACTTATTTGATGATGCTGGTGAAGAAAACTTT - 3000
-L D EW S VATV F YL F DDA AGTEENF
- L Mm 8 GV » L HS T YL MMULV KIKTTF
- * * VE C S§ ¥ I L L I * * C W * R KL F

3001 - TCATCACGTATGTATTGTTCCTTTTACCCTCCAGATGAGGAAGAAGAGGACGATGCAGAG - 3060
-8 8 R M Y C S F Y P PDEEEETUDTUDAE
- HH V C I VPFTUL QMUZPRIKI KI RTMOQ 8
- I T ¥ vL F L L P S R * G RR G URCUR YV

3061 - TGTGAGGARAGAAGAAATTGATGAAACCTGTGAACATGAGTACGGTACAGAGGATGATTAT - 3120
-CE E E E I D ETUCEUHEYGTETDTDY
- VR KK KL M K P V NM S TV QR MII
- * G R RN * = N L » T * V R Y R G * L 8

3121 - CAAGGTCTCCCTCTGGAATTTGGTGCCTCAGCTGAAACAGTTCGAGTTGAGGAAGAAGAA - 3180
-Q 6 L P L E F G A S A E T V R V E E E E
- K vV 8§ L W N L V P QL K Q F E L R K K K
- R § P 8 G I W CL S * N B8 5 8 * G R R R

3181 - GAGGAAGACTGGCTGGATGATACTACTGAGCAATCAGAGATTGAGCCAGAACCAGAACCT - 3240
-BE ED WL DD TTE QS E I E P E P E P
- R KT G WM I L L S N Q RUL S Q N QNIL
- G RL AG * Y Y * A I RUD * A RTU RTY

3241 - ACACCTGAAGAACCAGTTAATCAGTTTACTGGTTATTTAAAACTTACTGACAATGTTGCC - 3300
-T P E E P VN Q F T G Y L KL TDIN V A
- HL K NQL I S L L VI * NLLTMTUL P
- T * R T 8§ * 8 V Y W L F K T Y * Q C¢C C H

3301 - ATTAAATGTGTTGACATCGTTAAGGAGGCACAAAGTGCTAATCCTATGGTGATTGTAAAT - 3360
-I K C VDIV KEWA AOQSANUPMMUV I VN
- L N VL T S L R RH KV L I L W * [, *» M
- * M ¢ * HR * GG T XK C * 8 Y 6 D C K C

3361 - GCTGCTAACATACACCTGAAACATGGTGGTGGTGTAGCAGGTGCACTCAACAAGGCAACC - 3420
-A A NIHULIKHS G GGV AOGA ATLNITI KA AT
- L L T Y T * N MV V V *» Q V H S T R Q P
- c *HTPETWWW CS RCTQ QG N Q

3421 - AATGGTGCCATGCAAAAGGAGAGTGATGATTACATTAAGCTAAATGGCCCTCTTACAGTA - 3480
-N G A M Q K E 8 DD Y I KL NGUPULTUV
- MV P C KR RVMITULS * M ATULTLQ *
- W CH A KGE * * L H* A KWUP S Y S R

3481 - GGAGGGTCTTGTTTGCTTTCTGGACATAATCTTGCTAAGAAGTCTCTGCATCTTGTTGGA - 3540
-6 6 8s ¢ L L § 66 H NLAIKIKT CTULHV V G
- EGL V CFL DI IULULUR SV CMULTLTD
-- R VL F A F WT * 8 C * E V S A CCMWT

3541 - CCTAACCTAAATGCAGGTGAGGACATCCAGCTTCTTAAGGCAGCATATGAARATTTCAAT - 3600
-P NL NA GEUDIQVLUL KA AYTENTFN
- L T * M Q VRTS S F L R QHMIEKTI S I
- * P K CR * G HPA S * G § I * KPF Q F
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3601 - TCACAGGACATCTTACTTGCACCATTGTTGTCAGCAGGCATATTTGGTGCTAAACCACTT - 3660
-5 Q DI L L A PLL S AGTITFGH ATEKPTL
- HR T S YL HHCCOQOQAYTULVLNHTF
- T @ HL T OCT I V'V SRHTIWWC®* TT S
3661 - CAGTCTTTACAAGTGTGCGTGCAGACGGTTCGTACACAGGTTTATATTGCAGTCAATGAC - 3720
-Q 8 L. Q V. C V. Q T V R TQ V Y I A V N D
- 8 L ¥ KCA CRU RTPFUVHRT FTIULI QS SMT
- V F T S VRADGS Y TGUL Y C S Q * @
3721 - AAAGCTCTTTATGAGCAGGTTGTCATGGATTATCTTGATAACCTGAAGCCTAGAGTGGAA - 3780
-K AL Y E Q VVMDJYULDUNTLIEKPU RV E
- K L FM SR UL S$ W I I L I T * S L E W K
- S § L * A G C H G UL S * * P EA * S G 8
3781 - GCACCTAAACAAGAGGAGCCACCAAACACAGAAGATTCCAAAACTGAGGAGAAATCTGTC - 3840
-A P K Q EE P PNTEDS K TTTETETZK S V
- HL N KR S HOQOTZ QI X I P KULRURNILS
- T * TR G A T KHURU RTFI QN * G E I CR
3841 - GTACAGAAGCCTGTCGATGTGAAGCCAAARAATTAAGGCCTGCATTGATGAGGTTACCACA - 3900
-V Q K P V D V KP K I KA CTIUDEUVTT
- Y R S L S M » §$ Q KL RUPATLMPZBRTILUPOQ
- T E A C R C E A K N » G L H *» * G Y H N
3901 - ACACTGGAAGAAACTAAGTTTCTTACCAATAAGTTACTCTTGTTTGCTGATATCAATGGT - 3960
-T L E E T K F L T N K L L L F A D I N G
- HW K KL S FL PTI SY SCUILULTI SMUYV
- T G R N » VvV § Y Q * V T L V C * Y Q W =
3961 - AAGCTTTACCATGATTCTCAGAACATGCTTAGAGGTGAAGATATGTCTTTCCTTGAGAAG - 4020
-K L Y HD S QNMTULU RGET DM ST FTLE K
- 8 FTMIJLRTT CLETVI KTITC CTLSTULRR R
- AL P * F S EHA AO™* R * R Y V F P *» E G
4021 - GATGCACCTTACATGGTAGGTGATGTTATCACTAGTGGTGATATCACTTGTGTTGTAATA - 4080
-DAPYMV GEGDVITSOGUDTITTC CV VI
- M HL T W * VMILSUL VUV I S L VL * Y
- ¢ T L HGR * CY H * W * Y HL CCNT
4081 - CCCTCCAAAAAGGCTGGTGGCACTACTGAGATGCTCTCAAGAGCTT TGAAGARAGTGCCA - 4140
' -P &S K KA GG TTEMMTLSUZ RATLIKITIEKUVTP
- P P K R L V. AL L R C S Q E L * R K C Q
- L Q K G W W HY * DAULIKT ST FETESA A S
4141 - GTTGATGAGTATATAACCACGTACCCTGGACAAGGATGTGCTGGTTATACACTTGAGGAA - 4200
-V D EY I TTVYUPOGQ GCAGYTTUL E E
- L M S I * P R TULUDIKUDVULVYTIUHTILTR R K
- * # V Y NH V P W T RMG CUWWIUL YT * G 8
4201 - GCTAAGACTGCTCTTAAGAAATGCAAATCTGCATTTTATGTACTACCTTCAGRAGCACCT - 4260
-A K T AL K K C K S A TF Y VL P S EA AP
- L R L L L R N A NL HF M Y Y L Q K H L
- * D C S *EMOQICTIULOCTTTFU R ST *
4261 - AATGCTAAGGAAGAGATTCTAGGAACTGTATCCTGGAATTTGAGAGAAATGCTTGCTCAT - 4320
- N A K E E I L 6 T V 8 W N L R E M L A H
- M L R KRPF * E L Y P G I * E XK CUL L M
- ¢ * G R D S RNCTITULETFTETZRNA ADITCSC
4321 - GCTGAAGAGACAAGAAAATTAATGCCTATATGCATGGATGTTAGAGCCATAATGGCAACC - 4380
-A E E T R KL M P I C M DV RATIMA AT
- L KR QEN * CL Y A WMTLTE D> * W Q P
- * R D K K I NA Y MHGT C * S HNGN H
4381 - ATCCAACGTAAGTATAAAGGAATTAAAATTCAAGAGGGCATCGTTGACTATGGTGTCCGA - 4440
-I Q R K Y K G I K I QEG I VDY G VR
- 8§ NV 8 I K E L KUFI XU RASG ST LTMMUV S D
- P T * V * R N * NS R GUHU R * L W CUP I
4441 - TTCTTCTTTTATACTAGTAAAGAGCCTGTAGCTTCTATTATTACGAAGCTGAACTCTCTA - 4500
-F F F Y T 8§ X E P VvV A 8 I I T K L N 8 L
§ 8 F I L V X S 5L * L L L L RS * T L =
L L L Y » * R A C S F Y Y Y E A B L s K
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4501 - AATGAGCCGCTTGTCACAATGCCAATTGGTTATGTGACACATGGTTTTAATCTTCAAGAG 4560
-N E P LV TMZPIGYVTUHTGTFNTLE E
- M 8 RL 8 Q C QL VM * HM YV L I L KR
- * A A C HNA AWNWILTGCUDTWVF * 8 * R G

4561 - GCTGCGCGCTGTATGCGTTCTCTTAAAGCTCCTGCCGTAGTGTCAGTATCATCACCAGAT - 4620
-A AR CMM®BRSUL KA AP AV V S V S 8 P D
- L RAV C VL L KL L P * C Q Y HHIOQM
- ¢c AL Y A F 8§ * 8§ 8 CR SV S I 1 TZRC

4621 - GCTGTTACTACATATAATGGATACCTCACTTCGTCATCAAAGACATCTGAGGAGCACTTT - 4680
-A V T T Y N G Y L T S S S K T S E E H F
- L L H I M DTS L RHIOQURHILU®RS T UL
- ¢ Y ¥ I * W I P HF VI K DI * 6 A L C

4681 - GTAGAAACAGTTTCTTTGGCTGGCTCTTACAGAGATTGGTCCTATTCAGGACAGCGTACA - 4740
-V E T V 8 L A G S YR DWW S Y S G Q R T
- * K Q F L WL AL TUETIGU?PTI QD S Vv @
- R N S F F 6 W L L Q R L V L F R T A Y R

4741 - GAGTTAGGTGTTGAATTTCTTAAGCGTGGTGACAAAATTGTGTACCACACTCTGGAGAGC - 4800
-E L 6V EF L KR GD K I VY HTT L E S
- 8§ * VvV L. N F L 8 V VT KL C T T UL W R A
- V R C *» I 8 * A W * Q N CV P H S G E P

4801 - CCCGTCGAGTTTCATCTTGACGGTGAGGTTCTTTCACTTGACAAACTAAAGAGTCTCTTA - 4860
-P V E F HL DGE VL S L D X UL K S L L
- P §$ 8 F I L T V R F FH L TN * R V 8 Y
- R RV 8§ § * R *# G § F T * Q T K E 8 L I

4861 - TCCCTGCGGGAGGTTAAGACTATAAAAGTGTTCACAACTGTGGACAACACTAATCTCCAC - 4920
- L R EV KT I KV F T TV DNTNIUILH
- P CGRULRUL * KCS QL WTTTULTI ST
- P A G G- * DY K S V HVNUGCGI QH * S P H

4921 - ACACAGCTTGTGGATATGTCTATGACATATGGACAGCAGTTTGGTCCAACATACTTGGAT - 4980
-T Q L VDM S M T Y G Q Q F G P T Y L D
- H 8§ L W I CL * HMD S8 8 L V Q H T W M
- T A C G Y V Y DI WTW AUV W S NI L G W

4981 - GGTGCTGATGTTACAAAAATTAAACCTCATGTAAATCATGAGGGTAAGACTTTCTTTGTA - 5040
-G A DV T K I K P HUV NHUETSGI KTV F F V
- vV L ML Q K L NL M * I MRV R L 5 L Y
- ¢c * CY KN * T S C K S * G *» Db F L C T

5041 - CTACCTAGTGATGACACACTACGTAGTGAAGCTTTCGAGTACTACCATACTCTTGATGAG - 5100
-L P 8§ DD TULR S E AV FE Y Y HTUL D E
- YL VMTHY VUV KU LSSTTTTIILILMHR
- T » » « H T T * * g F R V L P Y 8 * * B

5101 - AGTTTTCTTGGTAGGTACATGTCTGCTTTAAACCACACAAAGAAATGGAAATTTCCTCAA - 5160
-8 F L GR Y M S A LNUHTIE KIKWIEKTF P Q
- VF L V6T OCULUL * T T QU RINGUNT FUL K
- F 8§ W *» V H V ¢ F K P H K E M E I 8 § s

5161 - GTTGGTGGTTTAACTTCAATTAAATGGGCTGATAACAATTGTTATTTGTCTAGTGTTTTA - 5220
-V 6 G L T S I KW ADUDNUDNTUGCVY L 8 8 V L
- L v v * L QL NGUL I T I VI CUL VUV F Y
- W W F N F N * M G * »# Q L L F V *» C F I

5221 - TTAGCACTTCAACAGCTTGAAGTCAAATTCAATGCACCAGCACTTCAAGAGGCTTATTAT - 5280
-L A L Q Q L E V K F N A P A L Q E A Y Y
- * H F N S L K S N S M H Q H F K R L I 1I
- S T S T A * 8§ Q I Q C T S T S R G L L *

5281 - AGAGCCCGTGCTGGTGATGCTGCTAACTITTGTGCACTCATACTCGCTTACAGTAATAAA - 5340
-R AR A G D A ANV FCAILTI UL A Y § N K
- EP VL VMILLTTFVHSY SL TV I K
- S P C W * C C * L L ¢CTHTU RTILGQ™* * N

5341 - ACTGTTGGCGAGCTTGGTGATGTCAGAGAAACTATGACCCATCTTCTACAGCATGCTAAT - 5400
-T V.6 E L G D V R ETTMTUHTUL L Q H A N
- L L A S L VM SEIZKTLS®*UDPTIU F VY S MIUL I
- C W R AW * C Q RN Y DUP S S T A c * F
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5401 - TTGGAATCTGCAAAGCGAGTTCTTAATGTGGTGTGTAAACATTGTGGTCAGAARACTACT - 5460
-L E §S A K R VL NV V C KHUCGIGQIKTT
- W NLQ S E F L M W CV N I V V RIKTULL
- G I ¢ K A S&§ * CGV *» TUL W S EN Y Y

5461 - ACCTTAACGGGTGTAGAAGCTGTGATGTATATGGGTACTCTATCTTATGATAATCTTAAG - 5520
-T L T G V E AV M Y M G T UL S8 Y DN L K
- P * RV * KL * CI W VUL YIL MTITIIULR
- L NG CR S CDV Y G Y 8 I L * * § *» p

5521 - ACAGGTGTTTCCATTCCATGTGTGTGTGGTCGTGATGCTACACAATATCTAGTACAACAA - 5580
-T G V 8§ I P C V C G RD ATGQ Y L V Q@ Q
- Q VF P FHV CVV VMULHNIO™®* Y NK
- R C FHS M CVW S * CY T I 8 S TTR

5581 - GAGTCTTCTTTTGTTATGATGTCTGCACCACCTGCTGAGTATAAATTACAGCAAGGTACA - 5640
-E 8§ S F VMM S A PP AE Y KL Q QG T
- $ L L L L * CL HHULTULS I NY S KV H
- vV F F ¢ Y DV CTTTC * Vv » I T A R Y I

5641 - TTCTTATGTGCGAATGAGTACACTGGTAACTATCAGTGTGGTCATTACACTCATATAACT - 5700
-F L CANUEVYTGNY QCGH Y THTIT
- 8 ¥ vreRM S TULVTI S V V I T UL I * L
- L M CE * VHW* L S V W S UL HS Y NUC

5701 - GCTAAGGAGACCCTCTATCGTATTGACGGAGCTCACCTTACAAAGATGTCAGAGTACAAR - 5760
~-A K ETUL Y R I DGAHULTI KMMS SE YK
- L RR P S5 I VL TETULTIULIG QI RTU CUGQSTK
- * G D PL S8 Y * RS S P Y KD VU RV Q R

5761 - GGACCAGTGACTGATGTTTTCTACAAGGAAACATCTTACACTACAACCATCAAGCCTGTG - 5820
-G P V T D V F Y KET S Y TTTTIKUPV
- bDQ * L M F S TRUIKUHULTULO QU PSS UL C
- T §$ D * ¢ FL Q GN I UL H Y NUHOGQA ATCYV

5821 - TCGTATAAACTCGATGGAGTTACTTACACAGAGATTGAACCAAAATTGGATGGGTATTAT - 5880
-85 Y XL DG VTYTETITETZPI KTULUDGUVY Y
- R I N 8 M E L L T QR L N QNWMGTITI
- vV * T R W S Y L HRUD * T KTI G WUV L

5881 - AAAAAGGATAATGCTTACTATACAGAGCAGCCTATAGACCTTGTACCAACTCAACCATTA - 5940
-K K D NAY Y TEOQUPTIUDTLUVUPTGQZPL
- KR IMUILTTIOQS SL * TL Y QL N H Y
- K 66 * ¢ L L Y RAAYURUDPOCTNI GSTTIT

5941 - CCARATGCGAGTTTTGATAATTTCAAACTCACATGTTCTAACACAAAATTTGCTGATGAT - 6000
-P NA S F DNV FI KILTGCSDNTI KT FA ATUDTD
- QMR VL I I SN S H VL TOGQNULTULMTI
- K ¢ EF * *# F Q THMV F * HK I C * * F

6001 - TTAAATCAAATGACAGGCTTCACARAGCCAGCTTCACGAGAGCTATCTGTCACATTCTTC - 6060
-L N Q M TG F T K P A S RETUL SV TTF F
- * I K * Q A S Q S QL HE S YL S H S 8
- K 8 ND R L H XK A S F T R K I ¢ HTI L P

6061 - CCAGACTTGAATGGCGATGTAGTGGCTATTGACTATAGACACTATTCAGCGAGTTITCAAG - 6120
-P DL NGDV VA I DYU RUHY S A S F K
- QT * M AM*WULLTTIODTTIGQT RV S R
- R L EWRCS G Y * L *» T L F S E F Q E

6121 - AAAGGTGCTAAATTACTGCATAAGCCAATTGTTTGGCACATTAACCAGGCTACAACCAAG - 6180
-K G A KL L HKPTIVWHTINUGOA ATT K
- K VL NYCI SQLVPFGCTTULTU RTIULUGQTPTR R
- R C * I T A * A NCULA AU H * P G Y N QD

6181 - ACAACGTTCAAACCAAACACTTGGTGTTTACGTTGTCTTTGGAGTACAAAGCCAGTAGAT - 6240
-T T F X P NTW CULRCTULW S TI KTZ?PV D
- QR S NQTUL GV Y VV F GV Q0 § Q * I
- N VO T XK HUL VF TULSTULEVYI KU ATST R Y

6241 - ACTTCARATTCATTTGAAGTTCTGGCAGTAGAAGACACACAAGGAATGGACARTCTTGCT - 6300
-T S NS F E VL AVETUDT QG GMMUDUNTLA
- L 0I HL K FW Q * KTUHUIKUEUWTUI11ITUL L
- F K F I * 8 S8 ¢ S R R HTR N G Q s$ C L
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6301 - TGTGAAAGTCAACAACCCACCTCTGAAGAAGTAGTGGAAAATCCTACCATACAGAAGGAA - 6360
-C E §$ Q Q P T S E E V V ENUZPT I Q K E
- V K V N N P P L K K * W K I L P Y R R K
- * K S T T H L * R S S G XK 8 Y HTE G 8

6361 - GTCATAGAGTGTGACGTGAAAACTACCGAAGTTGTAGGCAATGTCATACTTAAACCATCA - 6420
-v I E C DV KT TE V V G NV I L K P 8
- § * s vT * KL P KL * A M S Y L N H Q
- H RV » R E N Y R S CPR Q CH T * T I R

6421 - GATGAAGGTGTTAARGTAACACAAGAGTTAGGTCATGAGGATCTTATGGCTGCTTATGTG - 6480
-D E GV KV T QE L GHEUDTILMMBANA AY V
- M K VL K * H K S * VMR I L WL L M W
- * R C *» S N T R V R 8§ * G S Y G CL C @G

€481 - GAAARCACAAGCATTACCATTAAGAAACCTAATGAGCTTTCACTAGCCTTAGGTTTAAAA - 6540
-E N T S I T I K K P N E L S L A L G L K
- KT QAL PL RNUILMSF H * p *» VvV ¢ K
- K H K H Y H * E T * * A F T S L R F K N

6541 - ACAATTGCCACTCATGGTATTGCTGCAATTAATAGTGTTCCTTGGAGTAAAATTTTGGCT - 6600
-T I A T H G I A A I N S V P W S K I L A
- QL PL M VL L QL I V FL GV K F W L
- N C H S W Y C C N * ~~ ¢ S8 L E * N F G L

6601 - TATGTCAAACCATTCTTAGGACAAGCAGCAATTACAACATCAAATTGCGCTAAGAGATTA - 6660
-Y vV X P FL GQ A A I TT S N COAI KUZR L
- M 8 N H S * D K Q Q L Q HQ I A L R D +*
- c Q T I L RT S S N Y NI KL R * E I 8

6661 - GCACAACGTGTGTTTAACAATTATATGCCTTATGTGTTTACATTATTIGTTCCAATTGTGT - 6720
-AQ RV FNNUZYMU®P YV F TIL L F QUL C
- H NV CL TTI I CULMTCILHYTCSNUZGCWUV
- T T ¢C VvV * 0L ¥ AL CV Y I I V P 1 V Y

6721 - ACTTTTACTAAAAGTACCAATTCTAGAATTAGAGCTTCACTACCTACAACTATTGCTARA - 6780
-T F T K 8 T N 8 R I R A S L P T T I A K
- L' L L K Vv P I L EL EL HYUL QUL L L K
- F Y » K Y Q F * N * § F T T Y N Y C * K

6781 ~ AATAGTGTTAAGAGTGTTGCTAAATTATGTTTGGATGCCGGCATTAATTATGTGAAGTCA - 6840
-N 8 vV X 8 V. A KL €CL DA G I N Y V K s
- I VL R VL L N Y V WMUPOAULTIMT™* S H
- * ¢ * E CC * I M F GCURU K * 1L CEV T

6841 - CCCAAATTTTCTAAATTGTTCACAATCGCTATGTGGCTATTGTTGTTAAGTATTTGCTTA - 6900
-P K F § KL F T I AMW UL L L L 8 I C L
- P N F L NC S Q S L C G Y C C *x VYV F A +*
- Q I F * I V H N R Y V A I vV V XK Y L L R

6901 - GGTTCTCTAATCTGTGTARACTGCTGCTTTTGGTGTACTCTTATCTAATTTTGGTGCTCCT - 6960
-G 8§ L I ¢CV T A AU F GV L L S N F G A P
- VL * 8§ VvV * L L L L VY 8 ¥ L I L V L L
- F S NL C N CCF W CTUL I * F W C S F

6961 - TCTTATTGTAATGGCGTTAGAGAATTGTATCTTAATTCGTCTAACGTTACTACTATGGAT - 7020
-S§ Y ¢C N GV REULYULNS S NUVTTTMTZD
- L I VMATLEWNTGCTI UL I RUL TULULUL W I
- L L * W R * R I V S8 * F V * R Y Y Y G F

7021 - TTCTGTGAARGGTTCTTTTCCTTGCAGCATTTGTTTAAGTCGATTAGACTCCCTTGATTCT - 7080
-F C E G S F P C S I ¢C L S G L D S L D s
- 8 VXK VL F L A A F UV * VvV D * T P L I L
- L * R F F S L Q HL F KW TIRUL P * F L

7081 - TATCCAGCTCTTGAAACCATTCAGGTGACGATTTCATCGTACAAGCTAGACTTGACAATT - 7140
-Y P AL ET I Q VT I §$ 8 Y KL DbDUL T I
- I Q L L K P F R * R F H R T 8 * T = Q F
- S 8 8§ * NH § 6 DD F I V Q A RTULUDTNF

7141 - TTAGGTCTGGCCGCTGAGTGGGTTTTGGCATATATGTTGTTCACAAAATTCTTTTATTTA - 7200
-L G L A AEW VL AVYMULU FTI KT F F Y L
- * VW P L S G F WH I C C s Q N s F I Y
- R S G R * V G F G I ¥V V ¥ K I L L F I
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7201 - TTAGGTCTTTCAGCTATAATGCAGGTGTTCTTITGGCTATTTTGCTAGTCATTTCATCAGC 7260
-L 6 L S A I M QV F FGYF A SHTFTI S
- * V F QL * CRCSULATIILULUV I S S A
- R S F $ Y NA GV L WL FC* S F HOQ Q

7261 - AATTCTTGGCTCATGTGGTTTATCATTAGTATTGTACAAATGGCACCCGTTTCTGCAATG - 7320
-N 8§ W L M W F I I 8 I V. Q M A P V 8 A M
- I L G s C G L 8 L VL Y KWHUPF L QW
- F L ARV V Y H * ¥ CTWNUGT RFUCNG

7321 - GTTAGGATGTACATCTTCTTTGCTTCTTTCTACTACATATGGAAGAGCTATGTTCATATC - 7380
-V R M Y I F F A § F Y Y I W K S Y V H I
- L 6 CcTS SL L L S TTYGURAMTFTI S
- * DV R L L ¢ F F L L HM E E L C S Y H

7381 - ATGGATGGTTGCACCTCTTCGACTTGCATGATGTGCTATAAGCGCAATCGTGCCACACGC -~ 7440
-M D GCT S 88 T CMMZCGCY KRNI RATR R
- WMV A PLRUL A * CAT S A I V P H A
- G WL HL F DULHUDVL * A Q S CHTTR

7441 - GTTGAGTGTACAACTATTGTTAATGGCATGAAGAGATCTTTCTATGTCTATGCAAATGGA - 7500
-v ECTT I V N G M KR S F Y V Y A NG
- L 8§ VgL L L M A * RDUILS M S MOQME
- * V Y NY C * WHEETIFULOCULTCI K W R

7501 - GGCCGTGGCTTCTGCAAGACTCACAATTGGAATTGTCTCAATTGTCGACACATTTTGCACT - 7560
-G R G F €C K THNWWNGCCLNUZGCDTFTCT
- A VA S A RL T I G I V S I V THTFA AL
- P WL L Q DS Q L EL S QL * H I L HW

7561 - GGTAGTACATTCATTAGTGATGAAGTTGCTCGTGATTTGTCACTCCAGTTTAAAAGACCA - 7620
-G 8§ T F I §S D E VAR RUDULS UL OQTFI KT RDP
- VvV H S L vV M K L L Vv I C H S S L K D Q
- * 'Y I H ~ * * § C 8 * F VT P V * K T N

7621 - ATCAACCCTACTGACCAGTCATCGTATATTGTTGATAGTGTTGCTGTGAAAAATGGCGCG - 7680
-I N P T D Q S 8 ¥ I V D 8 V A V K N G A
- $ TL L TS HRIULULTI VL L * K MAR
- Q P Y * P V I V Y C * *» C-C CE K WR A

7681 - CTTCACCTCTACTTTGACAAGGCTGGTCAAAAGACCTATGAGAGACATCCTCTCTCCCAT - 7740
-L HL ¥ F D KAGIGQI KT Y EIRUHUZPIUL S H
- P TS5 TUL T RUL V KRPMZ®RDTIULSUPI
- S P L L * Q G W S KDUL * ET S S L P F

7741 - TTTGTCAATTTAGACAATTTGAGAGCTAACAACACTAAAGGTTCACTGCCTATTAATGTC - 7800
-F VN L DNULRANNDNTIKG S L P I NV
- L s I *» T I * E L T TUL KV HOCTUL L M S
- C Q FR QF E S * QH* R F T AY * CH

7801 - ATAGTTTTTGATGGCAAGTCCAAATGCGACGAGTCTGCTTCTAAGTCTGCTTCTGTGTAC - 7860
-I vV F DG K 8 K CDE S A S K S A S V Y
- * F LM A S PNATSULL L S L L L C T
- s F * W Q VO MR RV CF *» VvV ¢ F C V L

7861 - TACAGTCAGCTGATGTGCCAACCTATTCTGTTGCTTGACCAAGCTCTTGTATCAGACGTT - 7920
-Y¥Y s ¢ LM CQ P I L L L D Q AL V S DV
- T Vvs$s»*» CA NL F CCULTI KIULULYQTL
- Q S A DV P T Y S V A * P S § C I R R W

7921 - GGAGATAGTACTGAAGTTTCCGTTAAGATGTTTGATGCTTATGTCGACACCTTTTCAGCA - 7580
-G D s TEV S V XMVF DAY V DTUF S A
- EI vL K F PLRCLMTULMS TPV F Q Q
- R *» ¥ # § F R * DV * ¢ L C R HUL F § N

7981 - ACTTTTAGTGTTCCTATGGAAAAACTTAAGGCACTTGTTGCTACAGCTCACAGCGAGTTA - 8040
-T F 8 V P M E KL KA L V A TAH S E L
- L L V F L W KN L RHUL L L Q L T A S *
- F * ¢C 8 ¥ @ KT * 6T C C Y S S Q R V s

8041 - GCAAAGGGTGTAGCTTTAGATGGTGTCCTTTCTACATTCGTGTCAGCTGCCCGACAAGGT - 8100
-A K G VAL DGV L S TV F UV S A A RIOQ G
- QR V *» L * MV § F L HS C QUL P DK V
- K 6 ¢ § F R W P F Y I RV S C P TUZRC
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B101 - GTTGTTGATACCGATGTTGACACAAAGGATGTTATTGAATGTCTCAAACTTTCACATCAC - 8160
~-vvpTDUVDTI KDV IEU CLIE KIULS HH
- L L I PMULTQ RMILIULNUVSNTVFUHTIT
- cC * Y R €C * H K G CY * M 8 Q TV F T S§ L

8161 - TCTGACTTAGAAGTGACAGGTGACAGTTGTAACAATTTCATGCTCACCTATAATAAGGTT - 8220
-§ b L EV TGUD S CNNUT FMILTYNIKV
- L T * K * Q VvV T V VvV T I s C 8 P I I R L
- * L R S DR * QUL * Q F HAHUL * *» G *

8221 - GAAAACATGACGCCCAGAGATCTTGGCGCATGTATTGACTGTAATGCAAGGCATATCAAT - 8280
-E NM T P RDIL G A C I D C N AURH I N
- K T »~ R P E I L A HV L TV M QG I S M

.- K H D A Q R 8§ W R M Y » L *» C KA Y Q C

8281 - GCCCAAGTAGCAAAARGTCACAATGTTTCACTCATCTGGAATGTAAAAGACTACATGTCT - 8340
~-A Q VA K S H NV S L I W N VI KD YM S
- P X * Q X VT M FH S S @M * KT TOCL
N P 5 s K XK 8§ Q ¢ F T HULE CKUR UL H V F

8341 - TTATCTGAACAGCTGCGTAAACAAATTCGTAGTGCTGCCAAGAAGAACAACATACCTTTT - 8400
-L 8 EQ L R XK Q I R S A A K K N N I P’'F
- ¥ L N S8 C VNI KU F V VL PRIRTTUYULL
- 1 * T A A * T N S * C C Q E E Q H T F =~

8401 - AGACTAACTTGTGCTACAACTAGACAGGTTGTCAATGTCATAACTACTAAAATCTCACTC - 8460
-R L T ¢ A T TR Q V VNV I T T K I S L
- b * L VL.Q0OLDRILSMS * L L K S HK S§
= T NL C Y N * T G C Q C HN Y * N L T Q

8461 - AAGGGTGGTAAGATTGTTAGTACTTGTTTTAAACTTATGCTTAAGGCCACATTATTGTGC - 8520
-K 6 G K I vs T CFI KULMLI KA ATTULTULOC
- RV VRDLUL VL VL NULTU CULU®RPUHYTCNA
- 6 W* D C * YL F * T Y A * G H I I VR

8521 - GTTCTTIGCTGCATTGGTTTGTTATATCGTTATGCCAGTACATACATTGTCAATCCATGAT - 8580
-V L A AL V C Y I VMUPUV HTUL S I HTD
- F L L. H W F V I §8 L C Q ¥ I HC Q S MM
- s ¢ C I GL L YRYASTYTI VNP * W

8581 - GGTTACACARATGAAATCATTGGTTACAAAGCCATTCAGGATGGTGTCACTCGTGACATC - 8640
-G Y T N E I I G Y KA I Q P GV TR D I
- VvV T Q M K 5§ L vT K P F R MV S L V T §
- L H K * NHWUL QS5 HS G W CH S * HH

8641 - ATTTCTACTGATGATTGTTTTGCAAATAAACATGCTGGTTTTGACGCATGGTTTAGCCAG - 8700
-1 8 T D b C F A NKHA AG GV F D AUWF § Q
- F L L. M I V L §Q I NML VL THGTUL A S
- F Y » » L F C K * T C W F * R M V * P A

8701 - CGTGGTGGTTCATACAAAAATGACAAAAGCTGCCCTGTAGTAGCTGCTATCATTACAAGA - 8760
-R G 6 S ¥ K N DK S CUPV V A ATITITR
- V.V V H T KM T KA AL * * L L S L Q E
- W W F I Q K * 0 KL P C S S C Y H Y K R

8761 - GAGATTGGTTTCATAGTGCCTGGCTTACCGGGTACTGTGCTGAGAGCAATCAATGGTGAC - 8820
-E I 6 F I V. P G L P GG TV L RATINGTD
- R L V8 *# C L A YR VL C™* EQ S MV T
- D WPFH S A WULTG Y CATESUNGQW *» L

8821 - TTCTTGCATTTTCTACCTCGTGTTTTTAGTGCTGTTGGCAACATTTGCTACACACCTTCC - 8880
-F L HF L PRV F S AV GNIUCY TUP S
- 8 ¢ I F Y L V F L VL LA ATV FA ATHTULP
N L AF 8 TS CUPF * CCWOQHUL L HTTF Q

8881 - AAACTCATTGAGTATAGTGATTTTGCTACCTCTGCTTGCGTTCTTGCTGCTGAGTGTACA - 8940
-K L I E Y §S D F AT S ACVULAA BAET GCT
- N S§ L 8 I V I L L PL L AVPFPULULULS VQ
- T H * VvV » = F C YL CL R S COC * V Y N

8541 - ATTTTTAAGGATGCTATGGGCAAACCTGTGCCATATTGTTATGACACTAATTTGCTAGAG - 9000
-I F KD A MG KUP VP Y CY DTN NULUL E
- F L RM L WANULGCHTIUVMTTULTITC™*R
~ F » G C Y G Q T CA I L L * H * F A R G
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9001 - GGTTCTATTTCTTATAGTGAGCTTCGTCCAGACACTCGTTATGTGCTTATGGATGGTTCC - 9060
-6 5§ I S ¥ 8 E L R PDTU RY VL MDG s
- VL F L I VS F V Q TULUVMOCL WW¥MUVYP
- F Y F L *» » A 8§ S R H S L CA Y G W F H

9061 - ATCATACAGTTTCCTAACACTTACCTGGAGGGTTCTGTTAGAGTAGTAACAACTTTTGAT - 9120
-I I Q F P NT Y L E G S V RV V TTF F D
- § Y S F L TULTMWU RUVILILE* * QL L M
- H T v § *» H L P G G F C *» &8 § NN F * C

9121 - GCTGAGTACTGTAGACATGGTACATGCGAAAGGTCAGAAGTAGGTATTTGCCTATCTACC - 9180
-A E Y CR HGTCEUZR S E VG I CL s T
- L 8 T VD M V H A K G Q K * V F A Y L P
- * VL * T W Y MR K VRS URUYTULUZPTI VY Q

9181 - AGTGGTAGATGGGTTCTTAATAATGAGCATTACAGAGCTCTATCAGGAGTTTITCTGTGGT - 9240
-8 G R W VUL NUNEUHYUZRALSTGVTFTCG G
- VV DG F L I MSTITETLYSOQTETF SV V
- W * M G S * * *» A 1L Q S S I R S F L W C

9241 - GTTGATGCGATGAATCTCATAGCTAACATCTTTACTCCTCTTGTGCAACCTGTGGGTGCT - 9300
-V DA MNDNIULIA ANTITFTU®PULUVQPVGA
- L M R * I 8 * L T 8 L L' L L ¢ N L WV L
- % C DE S H S * HL Y S S CA ATTZGCGTCF

9301 - TTAGATGTGTCTGCTTCAGTAGTGGCTGGTGGTATTATTGCCATATTGGTGACTTGTGCT - 9360
-L DV S A S VYV AGGTITIA ATITLUVTTCA
- * M ¢ L L Q * WLV VUILILUZPJYUWS*TL VL
- R CV CF 8 S G WW Y Y CHTZIOGDTLTCSUC

9361 - GCCTACTACTTTATGAAATTCAGACGTGCTTTTGGTGAGTACAACCATGTTGTTGCTGCT - 9420
-A Y Y F M K FRRAFGEYNUHUVV A A
- P T TUL * NS DV L LV ST TMULULULL
- L L L ¥ E I Q T C F W * vV Q P C C ¢C C =

9421 - AATGCACTTTTGTTTTTGATGTCTITTCACTATACTCTGTCTGGCACCAGCTTACAGCTTT - 9480
-N AL L F L M 8 F T I UL.C L A P A Y § F
- M H F CF * CL S L Y S V WHO QULTAF
- ¢ T F VvV F DV F HY T™UL S G T S L QL S

9481 - CTGCCGGGAGTCTACTCAGTCTTTTACTTGTACTTGACATTCTATTTCACCAATGATGTT - 9540
-L P GV Y S V F YL VYTILTV FVYT FTNTU DV
- C R E ST QS F TCT * HS I S P MMTF
- A6 8§ L L §$ L L L VL DTITLTFTHKTUGQT®*TCF

9541 - TCATTCTTGGCTCACCTTCAATGGTTTGCCATGTTTTCTCCTATTGTGCCTTTTTGGATA - 9600
-S F L AHUL QWU F AMTPFSUZPTIUVUPTFTWI
- H S WL TUVFNUGULUPCTFTLTULTILGC CLTFG *
- I LG S P S MV CHV F S Y CA AT FPTILDN

9601 - ACAGCAATCTATGTATTCTGTATITCTCTGAAGCACTGCCATTGGTTCTTTAACAACTAT - 9660
-T A I YV F €¢I S L K HCUHWTEFTFNNWN Y
- Q Q §s MY SV FL * 8 T A I G S L TTI
- &8N L €¢I L YF SEA ALUPJLUVTL+ Q L §

9661 - CTTAGGAAAAGAGTCATGTTTAATGGAGTTACATTTAGTACCTTCGAGGAGGCTGCTTITG - 9720
-L R X R VM F NGV TV FSTT FTETEUH ADA B ATL
- L 6 K E S CLMZETLUHTLUVUPSU RTZ RILTILC
- * E K 8 HV * WS Y I *» YL RGGTCTF V

9721 - TGTACCTTTTTGCTCAACAAGGAAATGTACCTAAAATTGCGTAGCGAGACACTGTTGCCA - 9780
-C T F L L N XK EM VYL KL R S ETTULTL P
- VP F C S TR KO CT * NCV AU RTUHTECECTCH
- Y L F A Q QGNUV P KTIAOSX*XTIRTUDTUV VA AT

9781 - CTTACACAGTATAACAGGTATCTTGCTCTATATAACARGTACAAGTATTTCAGTGGAGCC - 9840
-L T Q YN R Y L A L Y NIKY K YT F S G A
- L H s I T GG I L L Y I T S T S I 8 V E P
- Y TV * Q V S C S8 I * Q V QV F Q W S L

9841 - TTAGATACTACCAGCTATCGTGAAGCAGCTTGCTGCCACTTAGCAAAGGCTCTAAATGAC -~ 9900
~-L D T T S Y R EAA AGCTCUHTULUA AI KA BADATLNTD
- * I L PA I V KOQULA AA AT * Q RL * M T
- R Y ¥ Q@ L. § * § 5§ L L P L 8 K. G § K * L
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9901 - TTTAGCAACTCAGGTGCTGATGTTCTCTACCAACCACCACAGACATCAATCACTTCTGCT - 9960
-F 8 N §$ G A D V L Y Q P P Q T S 1 T S A
- L AT Q VLMV F S TUNUHUHIRHUGQSTILULIL
- * Q LR C * C 8 L P TTTWDTINU HT FTCOC

92961 - GTTCTGCAGAGTGGTTTTAGGAARATGGCATTCCCGTCAGGCAAAGTTGAAGGGTGCATG - 10020
-V L Q S G F R KMAVF P S G KV EGT CM
- F C R V VL G KW H S R QA KUL KOG AW
- S A E W F * E NG I P VIR QS * RV H G

10021 - GTACAAGTAACCTGTGGAACTACAACTCTTAATGGATTGTGGTTGGATGACACAGTATAC - 10080
-V Q v.T €C ¢ T TTULNUGULWULUDUDT V Y
- ¥ K *» P V E L Q L L M DCGWMTOGQY T
- T 8 NL W NYNS * W I V V 6 * H S I L

10081 - TGTCCAAGACATGTCATTTGCACAGCAGAAGACATGCTTAATCCTAACTATGAAGATCTG -~ 10140
-C P R H VI CT AU EIDMULNUNUZPNUYETDUL
-V Q DM S FAQOQ K TOGCLIULTMIE KTIC
- S K T C H L H 8 R R H A * 8 » I, » R 8§ A

10141 - CTCATTCGCAAATCCAACCATAGCTTTCTTGTTCAGGCTGGCAATGTTCAACTTCGTGTT - 10200
-L I R K S N H S8 F L V QA GNUVOQYULUZ RV
- 8 F AN P T I AV F L F RL A MPFPF NUPFP VL
- H 8§ Q I Q P * L 8§ C S G W Q C S T S C Y

10201 - ATTGGCCATTCTATGCAAAATTGTCIGCTTAGGCTTAAAGTTGATACTTCTAACCCTAAG - 10260
-1 G H S M Q N C L L RL KV DTSN P K
- L AI L CK IV CCDL 6L KL I L L TUL R
- W P F ¥ A KL S A * A * 5 % Y F % p * p

10261 - ACACCCAAGTATARATTTGTCCGTATCCAACCTGGTCAAACATTTTCAGTTCTAGCATGC - 10320
-T P K ¥ K F V R I Q P G Q TV F S VL A C
- H P 8 I N L 8 VS N L V KHVF QVF * H A
- T Q v » I C P Y P T W S N I F & 8§ S M L

10321 - TACAATGGTTCACCATCTCGTGTTTATCAGTGTGCCATGAGACCTAATCATACCATTAAA - 10380
-¥Y NG S P S GV Y Q C A MR PNU HT I K
- T M V HHL V F I 8 VP * DL I I P L K
- Q W F T I W CUL 8 V CHET * § Y H * R

10381 - GGTTCTTTCCTTAATGGATCATGTGGTAGTGTTGGTTTTAACATTGATTATGATTGCGTS - 10440
-6 8§ FL NG S CG SV G F NTIIDUVYUDOUCUV
- VL 8 LM DHV VV L VL TLIMTI ATC
- F F P * W I M W * C W F * H * L * L, R V

10441 - TCTTTCTGCTATATGCATCATATGGAGCTTCCAACAGGAGTACACCCTGATACTGACTTA - 10 500
-8 F C Y M HHM E L P T GV HAGTTD L
- L 8 A I €I I WS F Q QE Y TUL VUL T #*
- F L L Y A S Y GA S NURI ST RMWY * L R

10501 - GAAGGTAAATTCTATGGTCCATTTGTTGACAGACAAACTGCACAGGCTGCAGGTACAGAC - 10560
-E G K F Y G PV F VDURQTA A QA ARMGTTD
- K VNS5MVHULULTWDI KTULHT RTILIUGQUVOQOT
- R * I L W 8 I € *# Q T N C T G C R Y R H

10561 - ACAACCATAACATTARATGTTTTGGCATGGCTGTATGCTGCTGTTATCAATGGTGATAGE - 10620
-T T I T L N V L AW L Y ADA UV I NG DR
- Q P * H * M F WHGU CMULTIULULSMUV I G
- N H N I K ¢ F G M A V C C C Y Q W * * Vv

10621 - TGGTTTCTTAATAGATTCACCACTACTTTGAATGACTTTAACCTTGTGGCAATGAAGTAC - 10680
-W F L N R F T T T UL N D F NL V A MK Y
- G F L I DS PL L * M TUL T L W Q » 8 T
- v s ** I HH Y FE * L * P CGNZEUVQ

10681 - AACTATGAACCTTTGACRCAAGATCATGTTGACATATTGGGACCTCTTTCTGCTCRAACA - 10740
-N Y E P L T Q DH VD I L G P L S A Q T
- TM N L * H K I MLTUYWDUL F L L K Q
- L T F DTU R S C * HI GT SV FOCSNR R

10741 - GGAATTGCCGTCTTAGATATGTGTGCTGCTTTGAAAGAGCTGCTGCAGAATGGTATGAAT - 10800
-GG I A VL DM CAUZ RTLIKETLTL Q N G M N

E L P S * I ¢ VL L * K S CO CU RMUV » M

N C R L R Y V C C F E R AU AU ATEUWY E W

!
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10801 - GGTCGTACTATCCTTGGTAGCACTATTITAGAAGATGAGTTTACACCATTTGATGTTGTIT - 10860
-6 R T I L G S TJI UL EDETFTOU®PTFUDVYV
- V¥ VL 8L VAL F +* KM SLHHULMMILL
- 8 Y Y P W * HY FRRT™* VY TTI *» C C =

10861 - AGACAATGCTCTGGTGTTACCTTCCAAGGTAAGTTCAAGAAAATTGTTAAGGGCACTCAT - 10920
-R Q C 8 6 VT F QG KT FI KU KTIVI XKGTH
- D NA L VL P S KV S S RIKTILULT R AULTI
- T M L W CYUL PR ™* V QENTC®™®*GH S S

10921 - CATTGGATGCTTTTAACTTTCTTGACATCACTATTGATTCTTGTTCAAAGTACACAGTGG - 10980
-H WM L L T F L T S5 UL L I L V Q S T Q W
- X 6 CF * L § * HHUY * FL F K VH S G
- L DAFNV FULDITTIUDSTCSIZ KYTUVV

10981 - TCACTGTTTTTCITTGTTTACGAGAATGCTTTCTTGCCATTTACTCTTGGTATTATGGCA - 11040
-8 L F F F VY ENA ATPFLUPFTIULG I MA
- HC F S L FTURMULSOCHTULULTULUVULWZQ
- TV F L CLRET CTFULA ATI Y S8 W Y Y G N

11041 - ATTGCTGCATGTGCTATGCTGCTTGTTAAGCATAAGCACGCATTCTTGTGCTTGTTTCTG - 11100
-1 A A CAMTUELTULUV XK HEKU HHATPFPTULTCTLF L
- L L HV L ¢ CLL S TI STUHST CM ATGCTFUC
- C CM CY AACO™*DAOW®* ARTIULUV L V SV

11101 - TTACCTTCTCTTGCAACAGTTGCTTACTTTAATATGGTCTACATGCCTGCTAGCTGGGTG - 11160
-L P S L ATV A Y FNMVUYMUPA AS WV
- Y L L L Q QL L TLTIWS STTCULTULA ATG ~
- T PF S CN S CLL * ¥ GL HATZ CO®*L G D

11161 - ATGCGTATCATGACATGGCTTGAATTGGCTGACACTAGCTTGTCTGGTTATAGGCTTAAG - 11220
-M R I M T W L E L ADT S L S G Y R L K
- ¢ V.S * HG L N W UL TULATG CUL.V.I G L.R.
- A Y HDMAO®* I G * H* L V WIL * A * G

11221 - GATTGTGTTATGTATGCTTCAGCTTTAGTITTGCTTATTCTCATGACAGCTCGCACTGTT - 11280
-b C VM YA S AL VL L IULMTA ATR RTYV
- I VL CML QUL * F CLF S * QL AL F
- L ¢ YV CF S F SF A Y S HD S S HOCTL

11281 - TATGATGATGCTGCTAGACGTGTTTGGACACTGATCAATCTCATTACACTTGTTTACAAA - 11340
-Y DDA ARRUV WTTLMUNU VITTULUV Y K
- M M M L L DV F GH * * M S L HL F T K
- * *» ¢ C * T CLDTUDET CHYTT CTILQ §

11341 - GTCTACTATGGTAATGCTTTAGATCAAGCTATTTCCATGTGGGCCTTAGTTATTTCTGTA - 11400
-V Y Y GN AL D Q A I 8 M W AULUV I S V
- 8 T MV MUL * I XL F P CGUP * L F L =*
- L L W * CF R S S Y F HV GL S Y F CN

11401 - ACCTCTAACTATICTGGTGTCGTTACGACTATCATGTTTTTAGCTAGAGCTATAGTGTTT - 11460
-T S N Y § ¢ V VvV T TTIMTFULA AT RIA BAIUVTF
- P L TIUL V SLRULSCTF* L EL * C L
- L * L P W CUR Y DY HUV U FP § * 8 Y § V C

11461 - GTGTGTGTTGAGTATTACCCATTGTTATTTATTACTGGCAACACCTTACAGTGTATCATG - 11520
-V ¢CV EY Y P L L F I TGDNTTLUGQT CTIM
- ¢ VL S ITHZCYULILIULATUPY S V S C
- VvV ¢ * v L P I VI Y Y WQ HKL TV Y H A

11521 - CTTGTTTATTGTTTCTTAGGCTATTGTTGCTGCTGCTACTTTGECCTTTTCTGTTTACTC -~ 11580
-L VY C FL G Y CCOCOCYT FGULTFT CTULL
- L F I VS * A I V AAATTULA ATF S V Y 8
- ¢ L L F L R L L L L L L L W P F L F T O

11581 - AACCGTTACTTCAGGCTTACTCTTGGTGTTTATGACTACTTGGTCTCTACACAAGAATTT - 11640
-N R Y FRLTULGVYDJYTULV S T QE F
- T VT S$ G L LL VFMTTWSILUHIEKTNTL
- P L L Q A Y 8 W CUL * L L G L Y TR I ~

11641 - AGGTATATGAACTCCCAGGGGCTTTTGCCTCCTAAGAGTAGTATTGATGCTTTCAAGCTT - 11700
-R Y M N $ Q GL L PP K S S I DATFIK KL
- 6 I » T PRGV F CLULURVYVY VL MUL S S L
- VY E L P G A F A 8§ * E * Y * C F Q A ~*
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11701 - AACATTAAGTTCTTGGGTATTGGAGGTAAACCATGTATCAAGGTTGCTACTGTACAGTCT - 11760
-N I K L L 6 I 6 G K P CTI K VAT V Q S
- T L §$ ¢C W VL E VN HV S RL L L Y S L
- H *» VV G Y WU R * TMYOQGCY CTV *

11761 - AAAATGTCTGACGTAAAGTGCACATCTGTGGTACTGCTCTCGGTTCTTCAACAACTTAGA - 11820
- K M 8 DV K C T SV VL L §$ VL Q Q L R
- K ¢ L T * 8§ A HL WY C S RV F FNNUL E
- N v *» R KV HTIUCCGTA ALGS S T T *» 8

11821 - GTAGAGTCATCTTCTAAATTGTGGGCACAATGTGTACAACTCCACAATGATATTCTTCTT - 11880
-V E 8 8 §$ K L W A Q € V Q L H N D I L L
- * S H L L NCGMHNUVYN NS TMTIU FV FL
- R V I F #*# I VvV G T M ¢ T T P Q * Y 8§ 8 ¢C

11881 - GCAAAAGACACAACTGAAGCTTTCGAGAAGATGGTTTCTCTTTTGTCTGTTTTGCTATCC - 11940
-A XK DTTEA AVPFEI KMV S L L S V L L s
- Q KT QL K L 8 R RWF L F CL F C Y P
- K R H N * 8§ F R E D G F $ F V C F A I H

11941 - ATGCAGGGTGCTGTAGACATTAATAGGTTGTGCGAGGAAATGCTCGATAACCGTGCTACT - 12000
-M Q G A V D I NRULCUEEMULDNDNUZ R AT
- C R VUL * TUL I GCWARIKITZ CS I TUVIL L
- A G C C RH~ * VvV V R GNM AWR * P C Y S8

12001 - CTTCAGGCTATTGCTTCAGAATTTAGTTCTTTACCATCATATGCCGCTTATGCCACTGCC - 12060
-L Q A I A 5 E F 8§ §$L P S Y A A Y A T A
- F R L L L Q N LT VL Y HHMUPILMMUPUL P
- S 6 Y ¢ F R I * F F TI I CRUL CHUZCUP

12061 - CAGGAGGCCTATGAGCAGGCTGTAGCTAATGGTGATTCTGAAGTCGTTCTCAARAAGTTA - 12120
-Q E A Y E QA V A NGD S E V VL KK L
-- R R P M S RUL * LMV I L K S F 8 K &8 ~
- G 6L * AG C s * W *» F * § R S Q K V K

12121 - AAGAAATCTTTGAATGTGGCTAAATCTGAGTTTGACCGTGATGCTGCCATGCAACGCAAG - 12180
-K K 8 L NV A K S E F D RDD A AMUG QR K
- R NL * M W L NL $S$ L TV MUL P CNA A S
- E I F EC G * I * VvV *« p * C C H A T Q V

12181 - TTGGAAAAGATGGCAGATCAGGCTATGACCCAAATGTACAAACAGGCAAGATCTGAGGAC - 12240
-L E K M A D QA MTOQMY K QAU R S8 E D
- W KR W Q I RL * P K CTNIRIGQUDTULUZRT
- G K D G R S G YD PNV QTG K I * G Q

12241 - AAGAGGGCARAAGTAACTAGTGCTATGCAAACAATGCTCTTCACTATGCTTAGGAAGCTT - 12300
- K R A K V T 8§ A MQ TMUL F TMULURIK L
- R GG Q K *L vV L €C K Q C 8 8 L ¢ L G s L
- E G K 8§ N * C Y A N N A L H Y A * E A *

12301 - GATAATGATGCACTTAACAACATTATCAACAATGCGCGTGATGGTTGTGTTCCACTCAAC - 12360
-D N DAL NN I I NNOAWUZRUDGTUG CUV P L N
- I M M HL TTUL S TMURVMV V F HS T
- * * ¢ T * 0O H Y © 0 C A * W L € 8 T Q H

12361 - ATCATACCATTGACTACAGCAGCCAAACTCATGGTTGTTGTCCCTGATTATGGTACCTAC - 12420
-I 1 P L T TA A A KL M V V V P D Y G T Y
- 8 Y H * L Q Q0 PN S5 WL L $S$ L I MV P T
- H T I DY S 8 Q TH 6 ¢ C P * L W Y L Q

12421 - AAGAACACTTGTGATGGTAACACCTTTACATATGCATCTGCACTCTGGGAARTCCAGCAA - 12480
-K N T CD GG N TV FTVYA AS ATLUWTETIOQNQ
- R T L VvV M VvV T P L HM HUL H S8 G K 8 8 K
- E H L * W * HL Y I ¢ I C TUL G N P A S

12481 - GTTGTTGATGCGGATAGCAAGATTGTTCAACTTAGTGAAATTAACATGGACARATTCACCA - 12540
-V V D A DS K I V Q L & E I N M DJN S P
- L LM R I A R L F NL V KL T W T I H Q
- ¢c * ¢ G * Q D CST * » N * HG Q F T K

12541 - AATTTGGCTTGGCCTCTTATTGTTACAGCTCTAAGAGCCAACTCAGCTGTTAAACTACAG - 12600
- N L AW P L I V T A L R AN S A V K L Q
- I W L GL L L L QL * E P T QL L N Y R
- F 6 L A § ¥ C Y 8§ s K 8 @ L 8 ¢ » T T E
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12601 - AATAATGAACTGAGTCCAGTAGCACTACGACAGATGTCCTGTGCGGCTGGTACCACACAA - 12660
-N N EL S PVALUZ RUOMTSTCH ARAGTTOQ
- I M N * V Q * HY DR CUP VU RUL V P H K
- * * T E § §$ S T T T D V L C G W Y HTN

12661 - ACAGCTTGTACTGATGACAATGCACTTGCCTACTATAACAATTCGAAGGGAGGTAGGTTT - 12720
-T A C T DDN AL AY Y NNGS KGGTU R F
- QL VLMTMUHLUPTTITTIU RIEREIUVGL
- S L Y * *»  CTCULUL * Q F EGU R * V C

12721 - GTGCTGGCATTACTATCAGACCACCAAGATCTCAAATGGGCTAGATTCCCTAAGAGTGAT - 12780
-V L ALL S DUHGQQDULI KW ATRTEFEFUPIKSD
- CWHY YQTTI KIS NGTULUDSTULUZ RUVM
- A G I T I R P PR S QM G * I p * E * W

12781 - GGTACAGGTACAATTTACACAGAACTGGAACCACCTTGTAGGTTTGTTACAGACACACCA - 12840
-G TG T I Y TZEULTEUPUPU CRT FUVTDTP
- VQ V QF TQNUWNU HTILUVYGTLTUILOQTHQ
- Y R Y N L HRTUGTTUL * V C Y RHTK

12841 - AAAGGGCCTAAAGTGAAATACTTGTACTTCATCAAAGGCTTAAACAACCTAAATAGAGGT - 12900
-K 6 P KV K YL Y F I KGULNNIULNTER RG
- K G L K * NT CT S S KA *~ T T * I E V
- R A * 8 E I L VL HEQURULI K G QU PIK* R Y

12901 - ATGGTGCTGGGCAGTTTAGCTGCTACAGTACGTCTTCAGGCTGGAAATGCTACAGAAGTA - 12960
-MVLGSULAA ATV VU RTILUOA AGNABATE V
- W C WAV * L L Q YV FRULTEMMTELUOQIKY
- G A G Q F S C Y 8 TS S G WU KT CYU RIS ST

12961 - CCTGCCAATTCAACTGTGCTTTCCTTCTGTGCTTTTGCAGTAGACCCTGCTAAAGCATAT - 13020
-P AN S TV L S F CAVF AUV D UPOLBAI KU BAY
- L P I QL CF P S VUL L Q * TOULUL KH I
- CQ F NCA AT FULTLTG CT FOGCSU RUPGCT* 8§ T =

13021 - AAGGATTACCTAGCAAGTGGAGGACAACCAATCACCAACTGTGTGAAGATGTTGTGTACA - 13080
-K DY L A S GG QP I TNGCVI KMTELTCT
- R I T * Q VEDING QS P TV * R CCVTH
- 6 L P S KW RTTNUHGO QTLTG CETDUVUV Y T

13081 - CACACTGGTACAGGACAGGCAATTACTGTAACACCAGAAGCTAACATGGACCAAGAGTCC - 13140
-H T G T G Q A I TV TUPEUA AWINMDG QTE 8
- T L V Q DR QULIL * HQ KL T WTIK S P
- H W Y R TGN Y CNTU RS * HGUPU RUVL

13141 - TTTGGTGGTGCTTCATGTTGTCTGTATTGTAGATGCCACATTGACCATCCAAATCCTAAA - 13200
-F GG A S CCULJYCRUGCHTIDIHTZPNTPEK
- L VVLHVV CIUVDATTULTTIGQTITULK
- W W CFMUL S VL * M P H* P S K S * R

13201 - GGATTCTGTGACTTGAAAGGTAAGTACGTCCAAATACCTACCACTTGTGCTAATGACCCA - 13260
-G F C DL X G K Y V QI P T TOCA ANUD P
- DS VT * KV S TSI KJZYTUL P LV LMT Q
- I L * L ER * VR PNT VY HTULTGC * * p g

13261 - GTGGGTTTTACACTTAGAAACACAGTCTGTACCGTCTGCGGAATGTGGAAAGGTTATCGC - 13320
-V GG FTLRNTUVOCCTV VO CGMUMWIE KTG GV Y G
- WV L HL ETOGQS VP S AET CGTI KUVMA
- 6 F YT~ KHS L YRUIL®RNJUVET RTULUVWL

13321 - TGTAGTTGTGACCAACTCCGCGAACCCTTGATGCAGTCTGCGGATGCATCAACGTTTTTA - 13380
-¢C 8 C D QLREUPTULWMG QS ATDA ASTSTF L
- VVV TUNJZSANUPO™* C S L RMUH TUOTU RF =*
- * L * PTPRTULUDA AV CGO CTINUVTF K

13381 - AACGGGTTTGCGGTGTAAGTGCAGCCCGTCTTACACCGTGCGGCACAGGCACTAGTACTG - 13440
-N G F AV * V QP VL HRAA AGQA ATLUV L
- T GL R C K C S P S YTV RUHTZ RUH * Yy =«
- RV C GV S AARTULTU®POCGCTTGT S T D

13441 - ATGTCGTCTACAGGGCTTTTGATATTTACAACGAAAAAGTTGCTGGTTTTGCAAAGTTCC - 13500
-M S 8§ T G L L I F TTJU KU KULIULUVTILGQS 8§
- CRL Q GF * YL Q RI X S C WUPFOCI KUVTP
- vV VY R A F D I Y N E K V A G F A X F L
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13501 - TAAAAACTAATTGCTGTCGCTTCCAGGAGARGGATGAGGAAGGCAATTTATTAGACTCTT - 13560
. XK L I AV A S R PRI RMP RTIEKA ATIZY * TL
- KN * L L § L P GEGT*GURIG QT FTIURILIL
. K T NCCRTPFO QEZIKDETESG GV NULTILUDSY

13561 - ACTTTGTAGTTAAGAGGCATACTATGTCTAACTACCAACATGAAGAGACTATTTATARCT - 13620
-T L * LR G I L CLTTNMZEKTERTLTFTIT
- LCS * EA Y YV * L PT* RDVYTUL * L
. FVV KRUHTMSNYOQHETETTIZYNTL

13621 - TGGTTAARGATTGTCCAGCGGTTGCTGTCCATGACTTTTTCAAGTTTAGAGTAGATGGTG - 13680
- W L XK I VvV Q R L L s M T F 8 §8 L E ~ M Vv
. 6 * RL S S G CCUP* L F QUV * 8 R W *
- VXK DCZPAVAUVHDTFTFI KT FRUVDGHT?D

13681 - ACATGGTACCACATATATCACGTCAGCGTCTAACTAAATACACAATGGCTGATTTAGTCT - 13740
T W Y HI Y HV 8V * L NT Q W UL I * §
- H ¢ TTJYTI1ITSASUN* I HNGT™*F S L
- MV PHTISRORILTI KYTMADTLUV Y

13741 - ATGCTCTACGTCATTTTGATGAGGGTAATTGTGATACATTAAAAGAAATACTCGTCACAT - 13800
.M L Y VI LMU® RV IV IH™* KK VY S S8 H
- '¢c$s TS F * * @ * L * Y I XRNTRIHI
- A LRHPFDEGNTUCDTTULI KTETITLUVTY

13801 - ACAATTGCTGTGATGATGATTATTTCAATARGAAGGATTGGTATGACTTCGTAGAGAATC - 13860
-T I A V M M I I 85 I R R I G M T S8 * R 1
- QL L * * * L F Q * EGLVYV * L RURE 8§
- NCCDDUDYTFNJZE K XDUWYDTFVENTDP

13861 - CTGACATCTTACGCGTATATGCTAACTTAGGTGAGCGTGTACGCCAATCATTATTAAAGA - 13920
-L T S YA YMULT* V S VY ANEHTY * R
- *HL TR I C * L R * A CTU®PTITITI KD
- DI L RV YA ANUILGTETZ RV VU RU QSTILTULIKT

13921 - CTGTACAATTCTGCGATGCTATGCGTGATGCAGGCATTGTAGGCGTACTGACATTAGATA - 13980
-L YN S AMULCVMOQA AL * A Y * H * I
- ¢TI ULRTG CYA AOS* CRUHTZ CRERRTUDTIR ¢*
- VQFCDA AMZPERDA AGTIUVGV VUL TTULUDN

13981 - ATCAGGATCTTAATGCCAACTGGTACCATTTCCCTGATTTCCTACAAGTAGCACCAGGCT - 14040
-I R I L M 6 T G T I 8 VvV X 8 ¥ K * H Q A
- 8 G S *WEULV®RTFRT®*T FIRTSSTTU RL
- QDL NGNUWYDVFGDTFVQVAUPGSTC

14041 - GCGGAGTTCCTATTGTGGATTCATATTACTCATTGCTGATGCCCATCCTCACTTTGACTA - 14100
-A E F L L W IHTITUHTCS®*TOCP S S L * L
- RS 8§ Y CGPF I L LI ADUA AT HT PHTF FTD =
- 6V P I VD S Y Y SLLMZPIILTTULTR

14101 - GGGCATTGGCTGCTGAGTCCCATATGCGATGCTGATCTCGCARAACCACTTATTAAGTGGG - 14160
-6 HWULUL S P I WMULTISOQNU HTELTLS G
- 61 6 C * VP Y G C * SR KTTUVY * V G
- AL ANAESTUEHEHMDADTUL AZE KT PTELTIKWD

14161 - ATTTGCTGAAATATGATTTTACGGAAGAGAGACTTTGTCTCTTCGACCGTTATTTTAAAT - 14220
-I ¢ * N M I L R K R D F V 8 8§ T V I L N
- FAE I * F Y 6GRETTULSTULURUPULF * I
- L L KYDVFTETEUZRTLTC CLTFTUDTZ RTYF K Y

14221 - ATTGGGACCAGACATACCATCCCAATTGTATTAACTGTTTGGATGATAGGTGTATCCTTC - 14280
-I 6 TR HTIPIVLTVWMTITGTV VSF
- L G P DI P S QL Y * L F G * * V Y P S
- W DQTJVYHUPUNU CINTC CILTUDT DT RT ECTITULH

14281 - ATTGTGCAAACTTTAATGTGTTATTTTCTACTGTGTTTCCACCTACAAGTTTTGGACCAC - 14340
-I VQ T LM C Y FLULGCTFUHTUILG GOV VTLTDH
- L € K L * ¢ v I F ¥ €C V 8 T Y K F W T T
- CANVFNUVULF FSTVTFUZPZPTSTFGTPTL

14341 - TAGTARGAAAAATATTTGTAGATGGTGTTCCTTTTGTTGTTTCAACTGGATACCATTTTC - 14400
- % * E K Y L * M V F L L L F Q L p T 1 F
- 8 K KNI CRWOCSFCCFNUWTIUPTF S
- VR KIVFVDGVU®PTFUVV STGJYUHT ER
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14401 - GTGAGTTAGGAGTCGTACATAATCAGGATGTAAACTTACATAGCTCGCGTCTCAGTTTCA - 14460
-V 8 * E S Y I I R M * T Y I A R V 5 V 38
- * YV R 8 R T * 8 66 C KL T * L A S Q F Q
- E L G V V HN QD V NULUHS S R L S F K
14461 - AGGAACTTTTAGTGTATGCTGCTGATCCAGCTATGCATGCAGCTTCTGGCAATTTATTGC - 14520
-R NF *CMUL LI QLCMOGOQLULATIYSZCC
- 6 T F 8 V CC * S S Y A C S F W QF I A
- E L L. VY AADUP AMUHBARAARASGNILIULTL
14521 - TAGATAAACGCACTACATGCTTTITCAGTAGCTGCACTAACAAACAATGTTGCTTTTCAAA - 14580
-* I NA L HAPF Q * L H * Q TMUL L F K :
- R * TH Y ML F 88 s €C T NI KGQUCCF S N
- D KRTT CVF S VA ALTIUNNVAFAGQT
14581 - CTGTCAAACCCGGTAATTTTAATAAAGACTTTTATGACTTTGCTGTGTCTAAAGGTTTCT - 14640
-L 8 N PV I L I X T FMTOTULULTZCTUL K V 8
- ¢ Q T R * F * * R L L * L C CV * R F L
- V X P G N F N X DVF Y DVPF A V S K G F F
14641 - TTAAGGAAGGAAGTTCTGTTGAACTAAAACACTTCTTCTTTGCTCAGGATGGCAACGCTG - 14700
-L R K E VL L N * NT S S L L R MATL
- * G R K F C* TKTTULULIULTGCSG W QR C
- K E G 8 8 V EL K HF F F A Q D G N A A
14701 - CTATCAGTGATTATGACTATTATCGTTATAATCTGCCAACAATGTGTGATATCAGACAAC - 14760
-L s viMTITIUVITIUOUCOQA QT CUV IS DN
- ¥ ¢ * L * L L § L ¥ & A NNV * Y Q T T
- I s DY D Y ¥ R Y NULUPTMU CDTIUROQTIL
14761 - TCCTATTCGTAGTTGAAGTTGTTGATAAATACTTTGATTGTTACGATGGTGGCTGTATTA - 14820
-8 ¥ s * L KL L I NTULTIVTMUVAUV L
- P I R 8 » 8 C * * 1T L * L L R W W L Y ~
- L F vV EV VDI KYFUD CYDSGGTCTIN
14821 - ATGCCAACCAAGTAATCGTTAACAATCTGGATAAATCAGCTGGTTTCCCATTTAATAAAT - 14880
-M P T K * 8 L T 1 W I N Q L V 8 H L I V¥
- ¢ Q P 8 NR * Q S G * I 8 W F P I * * M
- A NQ VI VN NULDIK S A G F P F N K W
14881 - GGGGTAAGGCTAGACTTTATTATGACTCAATGAGTTATGAGGATCAAGATGCACTITTCG - 14940
-G VR L D F I M T OQ * V MR I K MHF S
- ¢ * ¢ * T L L * L NEUL * G S RCTTFR
- G K A R L Y Y D S M S ¥ ED QDA ATULF A
14941 - CGTATACTAAGCGTAATGTCATCCCTACTATAACTCAAATGAATCTTAAGTATGCCATTA - 15000
-R I L § VM S S L L * L K * I L S M P L
- VY A * C H P Y Y N S N E S8 * V C H *
- Y T K RN VI P TTI T QMNDNILIKYATI S
15001 - GTGCAAAGAATAGAGCTCGCACCGTAGCTGGTGTCTCTATCTGTAGTACTATGACAAATA - 15060
-V QR I EL A P * L V S L 8 V VL * Q I
- ¢ K E * 8§ S HR 8 W C L Y L * Y ¥ D K *
- A K N R A R T V A GV 8 1 €C S T MT N R
15061 - GACAGTTTCATCAGAAATTATTGAAGTCAATAGCCGCCACTAGAGGAGCTACTGTGGTAA - 15120
-b S F I RNY * 8 Q * P P L ETETULTL W *
- T VvV 8 8§ E I I E V N S R H * R S Y C G N
- Q FHQ KL L KS I AW ATURGA ATV VTI
15121 - TTGGAACAAGCAAGTTTTACGGTGGCTGGCATAATATGTTAAAAACTGTTTACAGTGATG - 15180
-L E Q A S F TV AGTI I C* KL F T VM
- W N K Q V L R W L A * Y V K N C L Q * C
- G T S K F Y G G WHNMLIKTV Y S DV
15181 - TAGAAACTCCACACCTTATGGGTTGGGATTATCCAAAATGTGACAGAGCCATGCCTAACA - 15240
-* K L H T L WV GG I I Q NV TEU PTG CTLTT
- R NS TP Y GL G L S KM * Q S HA * H
- E T P HL M G W DY P K CUDU R AMMZPNM
15241 - TGCTTAGGATAATGGCCTCTCTTGTTCTTGCTCGCAAACATAACACTTGCTGTAACTTAT - 15300
-¢C L G * WPULUL F L L A NI TULAUVT Y
- A * DNGL S CSCSOQT * HL L * L I
- L R I M A S L VL A R K H N T C C N L s
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15301 - CACACCGTITCTACAGGTTAGCTAACGAGTGTGCGCAAGTATTAAGTGAGATGGTCATGT - 15360
-H T V 8 T G * L T 8 V R K ¥ *» ¥ R W S8 C
- T P F L Q VS * RV CA S I K * D G H V
- H R F Y R L A NECAQUV L S EMVMOZC

15361 - GTGGCGGCTCACTATATGTTAAACCAGGTGGAACATCATCCOGCTGATGCTACAACTGCTT - 15420
-V A AH Y ML NG QV EHUHUPVMUL QL L
- W R L T I C *» T R W NI I R * C Y N CL
- G 6 8 L ¥ V K P 6 6 T S 8 G DA ATTW AY

15421 - ATGCTAATAGTGTCTTTAACATTTGTCRAGCTGTTACAGCCAATGTAAATGCACTTCTTT - 15480
-Mm L I VvV § L T F V KL L Q PM *+* M HF F
- ¢ *» « C L * H L 8 8 C Y 8 Q € K €C T s8 F
- A N § V. F NI €C Q A V T A NUVNAULUL S8

15481 - CAACTGATGGTAATAAGATAGCTGACAAGTATGTCCGCAATCTACAACACAGGCTCTATG - 15540
-Q L M V I R * L T S M 8 A I Y N T G S M
- N * W = *» D S * Q V C P Q S T T Q A L *
- T D G N K I A DK Y V R NL Q HR L Y E

15541 - AGTGTCTCTATAGAAATAGGGATGTTGATCATGAATTCGTGGATGAGTTTTACGCTTACC - 15600
-8 v s I E I G ML I M NS WMS8V F TUL T
- vV § L * K *~ G Cc * 58 * T R G * V L R L P
- C L YR NI RUDV DHEU FV DEVFYAUYUL

15601 - TGCGTAAACATTTCTCCATGATGATTCTTTCTGATGATGCCGTTGTGTGCTATAACAGTA - 15660
-¢C V N I 8§ P * *» F P L MM P L COATIT V
- A * T F L H D D S F » * C R C V L * Q «*
- R K H F s M M I L §$ DDAV V C YN SN

15661 - ACTATGCGGCTCAAGGTTTAGTAGCTAGCATTAAGAACTTTAAGGCAGTTCTTTATTATC - 15720
-T M R L K V * » IL AL R T L R Q F F I I
- L ¢ G S R F 8 8 * H ** E L * ¢ 8 S L L 8§
- Y A A Q G L V A S5 I KNV F KA AUV IL Y Y Q

16721 - AAAATAATGTGTTCATGTCTGAGGCAARATGTTGGACTGAGACTGACCTTACTAAAGGAC - 15780
- K I M € 8 €L R Q NV GL RL T UL L KD
- K » ¢ VH YV » G KM VL D * D * p Y * R T
- N NV FM S EAKOCWTETTDIULTIKG P

15781 - CTCACGAATTTTGCTCACAGCATACAATGCTAGTTAAACAAGGAGATGATTACGTGTACC - 15840
-L T N F A H S I Q ¢C * L N K EMTI TOCT
- 8 R I L L T A YN A S * T R PR * L R V P
- H E F ¢ § Q H T ML V K Q 66D DY V Y L

15841 - TGCCTTACCCAGATCCATCAAGAATATTAGGCGCAGGCTGTTTTGTCGATGATATTGTCA - 15900
-C L T Q I H Q E Y * A 0 A V LLbh $ M I L S
- A L P R 8 I K NI RRURULF CUR * Y C @
- P Y P D P S R I L G A G CF V DDTI V K

15901 - AAACAGATGGTACACTTATGATTGARAGGTTCGTGTCACTGGCTATTGATGCTTACCCAC - 15960
- K QM vV HL * L XK 6 8§ C H W L L M L T H
- N R W Y T Y D » KV RV T G Y * C L P T
- T D G T L M I ER P V S L A I DAY P L

15961 - TTACAAAACATCCTAATCAGGAGTATGCTGATGTCTTTCACTTGTATTTACAATACATTA - 16020
-L @ N I L I R S ML M $ F T CTI Y N T L
- ¥ K T 8 *» 858 G vV ¢ * ¢ L 8§ L VvV F T I H +
- T K H P NQ E Y A DV F HL YL QY IR

16021 - GAAAGTTACATGATGAGCTTACTGGCCACATGTTGGACATGTATTCCCTAATGCTAACTA - 16080
-E 8§ Y M M S L L A TU CWMWTC I P * C * 1
- K v T * = A Y W P H V GH V F R N A N *
- K L HDEULTGHMIULIDMY S VMULTN

16081 - ATGATAACACCTCACGGTACTGGGAACCTGAGTTTTATGAGGCTATGTACACACCACATA - 16140
-M I T P HG TG NUL S F M RUL CTHIUHI
- * * H L T V L G T * V L * G Y V K T T™ Y
- D NT S R Y W EUPETVFVY EA AMTYTU®PHT

16141 - CAGTCTTGCAGGCTGTAGGTGCTTGTGTATTGTGCAATTCACAGACTTCACTTCGTTGCG - 16200
-Q § CRL * VL V Y CA I HRULHTF VA
- $ L A GCRUGCLOGCTIVQVPF TUDUTFTS STL R
- VL QAUVGATCVILTCNSZ QT STULTZ RTCG
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16201 - GTGCCTGTATTAGGAGACCATTCCTATGTTGCAAGTGCTGCTATGACCATGTCATTTCAA - 16260
-V P VL G D H S Y VA S A AMTMSF OQ
- ¢ L Y * ETI PMULIGQUVL L * P CHF N
- A C I R R P F L € C K €C C YD H V I s T

16261 - CATCACACAAATTAGTGTTGTCTGTTAATCCCTATGTTTGCAATGCCCCAGGTTGTGATG - 16320
-H H TN* CCULUL I PMTFW AMZPOQV VM
- I T Q I §8 V VvV C * S L CL QCUPUZ RTUL * C

- § H K L VL § VN PY V CNMAUPUGTCDV

16321 - TCACTGATGTGACACAACTGTATCTAGGAGGTATGAGCTATTATTGCAAGTCACATAAGC - 16380
-8 L M * H N C I * E V * A I I A S H I s
- H *» € D T T V 8 R R Y E L L L Q VvV T * A
- T DV T Q L ¥ L G G M 8 Y Y C K S H K P

16381 - CTCCCATTAGTTTTCCATTATGTGCTAATGGTCAGGTTTTTGGTTTATACARAAACACAT - 16440
-L P L V F HY VL MV RV F LV Y T KT H
- 8§ H * F § I M C * W 8 G F W F I Q K H M
- P I §8 F P L C A NGQ V F 6L Y KUNTC

16441 - GTGTAGGCAGTGACAATGTCACTGACTTCAATGCGATAGCAACATGTGATTGGACTAATG - 16500
-V * AV T M 8 L T 8 M R * Q HV I G L M
- C R Q *» Q CH * L Q C D S NMO™®* L D * C
- vV 6 S DNV TDVPFNA ATIA ATT GCDWTN A

16501 - CTGGCGATTACATACTTGCCAACACTTGTACTGAGAGACTCAAGCTTTTCGCAGCAGAAA - 16560
-L A I T Y L P TUL VL RUD S S F 8 Q0 Q K
- W R L HTCOQHUL Y * ETOQA ARAVFI RS RN
- G DY I L A NTCTUEZ RULIKTULT F A ATET

16561 - CGCTCAAAGCCACTGAGGAAACATTTAAGCTGTCATATGGTATTGCCACTGTACGCGAAG - 16620
-R S K P L R KHUL S OCHMVYULUPUL Y A K
- A Q S H * G NI * A V I W Y CHU CTR S
- L K A T E E T F K L 8§ ¥ 66 I A T V R E V

16621 - TACTCTCTGACAGAGAATTGCATCTTTCATGCGAGGTTGGAAAACCTAGACCACCATTGA - 16680
-¥ §S L T E N C I F HGURULENIULUDHH *
- T L * Q R I A 8 FM GG WI KT O™ TT I E
- L S DR EULHUL S WE VG K P R P P L N

16681 - ACAGAAACTATGTCTTTACTGGTTACCGTGTAACTAAAAATAGTAAAGTACAGATTGGAG - 16740
-T E T M S L L V T V * IL K I V K Y R L E
- 0 KL ¢CL Y W UL PCN®* K * * 858 T D W R
- R N Y V F T G Y R V T KN S K V Q I G E

16741 - AGTACACCTTTGAAAAARGGTGACTATGGTGATGCTGTTGTGTACAGAGGTACTACGACAT - 16800
-5 T P L K K VTMUVMULIULTCTEUVULRH
- VH L *#» K R * L W * Cc C C V Q R Y Y D I
- Y T F E K GG D Y G D AV V Y RGTTT T T Y

16801 - ACAAGTTGAATGTTGGTGATTACTTTGTGTTGACATCTCACACTGTAATGCCACTTAGTG - 16860
-T 88§ *» ML VITULOCOM*HUL TL * CH L V
- Q VE CW * L L, C VDI S HC CNU AT *» C
- K L NV D Y F VL T S KTTUVMUZPTIL § 5

16861 - CACCTACTCTAGTGCCACAAGAGCACTATGTGAGAATTACTGGCTTGTACCCAACACTCA - 16920
-H L L * CH K S TM™* ELULA ACTQH S
- T Y S S ATURA ALUCENUY WL V P NTOQ
- P T L V P Q E K Y V R I T GG L Y P T L N

16921 - ACATCTCAGATGAGTTTTCTAGCAATGTTGCAAATTATCAARAAGGTCGGCATGCAAAAGT - 16980
-T 8 Q M S F LAMULUGQTITII KU RS ATCTIKS
- HL R * V F * Q C C K L 8 K G R H A K V
- I s DE F 8 &8 NV AUNUYOQI K VGMSGQIK Y

16981 - ACTCTACACTCCAAGGACCACCTGGTACTGGTAAGAGTCATTTTIGCCATCGGACTTGCTC - 17040
-T L HS KDHUL VLV RV IULUPSUDTULL
- L Y T P R T T W Y W *~ E 8 P C HR T C S
- S T L Q G P P G T G K § HF A I GULA AL

17041 - TCTATTACCCATCTGCTCGCATAGTGTATACGGCATGCTCTCATGCAGCTGTTGATGCCC - 17100
-§ I T HUL L A * CIURHALMOQTULTULM P
- L L P I C S H S V Y G ML 8 C s Cc *+ ¢ p
- Y ¥ P S A R I V Y T A C S H A A V D A L
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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 F A HR * M * *» N HTT C A
- C E X AL K YL PIDIKTGCSU RTITIUPM AR

17161 - GTGCGCGCGTAGAGTGTTTTGATAAATTCAAAGTGAATTCAACACTAGAACAGTATGTTT - 17220
-V R A * § VL I NS K * I Q H * N S M F
- A RRVF * + I Q S EF NTIRTV CF
- A R V E C F D K F KV N S T UL E Q Y V F

17221 - TCTGCACTGTAAATGCATTGCCAGAAACAACTGCTGACATTGTAGTCTTTGATGAAATCT - 17280
-$ AL * M HCQ K QUL L TUL * 8 L M K 8
- L HC K CTI AURNUDNUZG C™®*" HC S L * * N L
- ¢ T VvV NA L P ETTTADTI V V FDETI s

17281 - CTATGGCTACTAATTATGACTTGAGTGTTGTCAATGCTAGACTTCGTGCAARACACTACG - 17340
-L WL LIMT®* VLS MULUDVPFVQUNTT
- ¥ G Y * L L E C C Q C * T S C K T L R
- M A T N Y D L S V VN ARTULUZRAIKUHYV

17341 - TCTATATTGGCGATCCTGCTCAATTACCAGCCCCCCGCACATTGCTGACTAAAGGCACAC - 17400
-8 I L AT L L NY QP PAUHTCM®™*TL KAH
- L Y W R S C S I TS PP HI AD * RHT
- Yy I G D P A QL PAUPUZ RTULTILTI KU GTL

17401 - TAGAACCAGAATATTTTAATTCAGTGTGCAGACTTATGAAAACAATAGGTCCAGACATGT - 17460
-* N Q N I L I Q CADUL®* K Q * V Q T C
- R T R I F * F § V QTY ENNU RS SURUEHUV
- E P E Y FN S V CRUL MU KTTIG P DMTF

17461 - TCCTTGGAACTTGTCGCCGTTGTCCTGCTGAAATTGTTGACACTGTGAGTGCTTTAGTTT - 17520
- L EL V A YV V L L KL L TUL * V L * F
- P WNUILS PUL S C* NC * HCETZ CTF S L
- L G T CR RCUPAETI VDTV S ALV Y

17521 - ATGACAATAAGCTAAAAGCACACAAGGAGAAGTCAGCTCAATGCTTCAAAATGTTCTACA - 17580
-M T I 8 * K HTIRU RS QL N A S K OC S T
- * Q *A K S TOQGEUV S$ S MIULOQNUVTILQ
- D N KL KA HKEI KSAO QT CTF FIKMMTF Y K

17581 - AAGGTGTTATTACACATGATGTTTCATCTGCAATCAACAGACCTCAAATAGGCATTGTAA -~ 17640
-K VL LHMMVF HUL Q S T D L K * A L =~
-~ R C Y Yy T ¢ F I €CNOQQT S NI RIZ RTCK
- G VI T HDV S S A INUZ RUPIOQTIGUV V R

17641 - GAGAATTTCTTACACGCAATCCTGCTTGGAGAAAAGCTGTTTTTATCTCACCTTATAATT - 17700
-E N F L HA I L L G E KL F L § H L I I
- R I 8 Y T Q $ C L E K S CVF YL T UL * F
- E F L TRNUPM AWR RIKAUVV F I S P VY N 8

17701 - CACAGAACGCTGTAGCTTCAAAAATCTTAGGATTGCCTACGCAGACTGTTGATTCATCAC - 17760
-H R T L * L Q K S * D ¢ L R R UL UL I H H
- T E R C S F K NL RIAYA AUDTG CT®®XT FTIT
- Q NA VA S K I L GULUPTGQT VD S § Q

17761 - AGGGTTCTGAATATGACTATGTCATATTCACACAAACTACTGAAACAGCACACTCTTGTA - 17820
-R VL N M T M S ¥ S HK UL L K Q HT UL V
- G F * I * L C H I HTN Y * N S5 TUL L *
- G 5 EY DYV IFTOQTTTETA AT HTS ST CN

17821 - ATGTCAACCGTTTCAATGTGGCTATCACAAGGGCAARAATTGGCATTTIGTGCATAATGT - 17880
-M 8 T V. 8§ M W L 8 Q G Q KL A F C A *~ ¢
- ¢ Q P F Q C G Y H K GU KNWUHT FV HN V
- VNRFNUVAITHRATIKTIGTIT LTCTIMS

17881 - CTGATAGAGATCTTTATGACAAACTGCAATTTACAAGTCTAGAAATACCACGTCGCAATG - 17940
-L I EI FM TNUGCNTIULIGQV * K Y HV A M
- ** R 8L * QT ATI Y XK S RNTTSOGQC
- D RDUL YD KU LG QT FTSULETIU&PUZ RT RNV

17941 - TGGCTACATTACAAGCAGARAATGTAACTGGACTTTTTAAGGACTGTAGTAAGATCATTA - 18000
-W L HY K Q KM * L DPFLRTUVVUZ RIS L
- 6 ¥ I T S R KCNWTT F * G L * * D UH Y
- AT L QA ENUV TG L F XKD C S8 K I I T
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18001 - CTGGTCTTCATCCTACACAGGCACCTACACACCTCAGCGTTGATATAAAGTTICAAGACTG - 18060
-L VvV F I L H R HL HT S8 A L I * S8 S R L
- W s 8 8 YT G T Y TUP QR * Y KV QD ~
- G L HPTOQ&ARUPTHIULS VDI KT XTE

18061 - AAGGATTATGTGTTGACATACCAGGCATACCAAAGGACATGACCTACCGTAGACTCATCT - 18120
- K D Y V L T Y Q A Y Q R T * P T V D S s
- R I M C * HTRHTIKGHUDUL P * T H L
- G L ¢V DI P G I P K DMTVYU RU RYILTI S

18121 - CTATGATGGGTTTCAAAATGAATTACCAAGTCAATGGTTACCCTAATATGTTTATCACCC - 181B0
-L * WV S K *» I T K SMUV T L I CL S p
- ¥ DG F QN E L P S8 @Q WIL P * Y V Y H P
- M M @ F KMUN Y Q VNG Y P NMU F I TR

18181 - GCGAAGAAGCTATTCGTCACGTTCGTGCGTGGATTGGCTTTGATGTAGAGGGCTGTCATS - 18240
-A K KL F VTPF VU RGUL ATLMMOT®* R A V M
- R R S ¥ 8§ 5 R §$ ¢C VDWIL * ¢ RGTUL S C
- E EA I RHVRAMWIGF DV ETGTCHA

18241 - CAACTAGAGATGCTGTGGGTACTAACCTACCTCTCCAGCTAGGATTTTCTACAGGTGTTA - 18300
-Q L EML WV L TYULS S * D F L Q V L
- N * R CCGY * P TS PAIRTITF F Y UROC ¢«
- T R DAV G TDNULUPIULGQULGT F S TG UV N

18301 - ACTTAGTAGCTGTACCGACTGGTTATGTTGACACTGAARATAACACAGAATTCACCAGAG - 18360
-T * » L YR L VMULTULI KTITOQUNS P E
- L 8 8 C T D W L C * H * K * H R I H Q s
- L VAV P TG Y VDTENUNTETFTUZ R V

18361 - TTAATGCARAACCTCCACCAGGTGACCAGTTTAAACATCTTATACCACTCATGTATAAAG - 18420
-L M Q NL HQVTSULVNTIILVYUHS ST CTIK
- * C K TS TR * PV *» T § Y T TH V * R
- N A K P P P G D QP K HUL I P L M Y K G

18421 - GCTTGCCCTGGAATGTAGTGCGTATTAAGATAGTACAAATGCTCAGTGATACACTGAAAG - 18480
-A C P GM * C VLR * ¥ K C S V I H * K
- L AL ECSAY * DS TN NA AUG GQ®* VY TE R
- L P W NV VRTII KTIUVOQOMIULSODTITTL K G

18481 - GATTGTCAGACAGAGTCGTGTTCGTCCTTTGGGCGCATGGCTTTGAGCTTACATCAATGA - 18540
-D CQTE S C S S F GRMATLSTILHQ *
- I VR Q S RV RPILGAUDWTLT™*DAVYTI N E
- L 8$ DRV V F VLW AU HTGT F E L T 8 M K

18541 - AGTACTTTGTCAAGATTGGACCTGAAAGAACGTGT TGTCTGTGTGACAAACGTGCAACTT - 18600
-5 T L S RLDULKZEU RV VUV CVTNUV Q L
- VL C Q D W T * KNV L 8 VvV =* Q T C N L
- Y F VvV KI G PEURTUGCTU CTULTCD K R A T C

18601 - GCTTTTCTACTTCATCAGATACTTATGCCTGCTGGAATCATTCTGTGGGTTTTGACTATG - 18660
-A F L L HQ I LM P AGTI I L W V L T M
- L F Y FIRYULOCULULESVF C G F » L ¢C
- F §S T S8 8 DT Y A CW DN H S V Q@ F D VY V

18661 - TCTATAACCCATTTATGATTGATGTTCAGCAGTGGGGCTTTACGGGTAACCTTCAGAGTA - 18720
-5 I T HUL * L M F § S5 GA LU RV VTV FTZ RV
- L ¥ P I Y D * C S A V G L Y G ~* P 8 E *
- Y NP FMIDVQQWGPTGUNTLTG QSN

18721 - ACCATGACCAACATTGCCAGGTACATGGAAATGCACATGTGGCTAGTTGTGATGCTATCA - 18780
-T M T N I AR Y MEMUHMUMWL V V MTUL S
- P * P TLUPOGTWI KT CTTG GCS G * L, * ¢ Y H
- H D QHC Q V HGNA AHUYAST CDA ATIM

18781 - TGACTAGATGTTTAGCAGTCCATGAGTGCTTTGTTAAGCGCGTTGATTGGTCTCTTGAAT - 18840
-* L DV *¥ Q S M S AL L SATLTIUGTL L N
- b * M F S 8§ P * VL C *» A R * L V C * 1
- T R C L AV HEG CTFV KU RV VUDUWS VE Y

18841 -~ ACCCTATTATAGGAGATGAACTGAGGGTTAATTCTGCTTGCAGAAAAGTACAACACATGG - 18900
-T L L * EMN™* G L I L L AEJ KVYUNTW
- P Y Y R R * T E G * F C L Q K §S T T H G
- P I I 6D EULURVUNUSA ACTRTEKTUVYOQUHHMUV
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18901 - TTGTGAAGTCTGCATTGCTTGCTGATAAGTTTCCAGTTCTTCATGACATTGGAAATCCAR - 18960
-L * § L HCLULTI ST FQF PFMTTILETIQ
- CE V CI AC * * V S S 8 S * HW K S K
N V K S$ AL L ADI KUV F PV L HD I GNUZPK

18961 - AGGCTATCAAGTGTGTGCCTCAGGCTGAAGTAGAATGGAAGTTCTACGATGCTCAGCCAT - 19020
-R L § S VCLI RTLIEKT®*NGS ST STMTL S H
- GY Q VCASG* S RMETVTLIZ ERTG CSA AM
- A I K CV P QAZEUVEUWTEKTFVYDA ATGQTPC

19021 - GTAGTGACAAAGCTTACARAATAGAGGAGCTCTTCTATTCTTATGCTACACATCACGATA - 19080
-V VT KLTJIKSO®*RGSS S I LMULUHTITTI
- * * 08 L QNUIRUGA ATLILTFTULT GCTYTS R *
- S8 D KA Y K I EEUL F Y S Y ATUHTHD K

18081 - AATTCACTGATGGTGTTTGTTTGTTTTGGAATTGTARCGTTGATCGTTACCCAGCCAATG - 19140
-N S LMV FVCFGTIUVTTZLIUVTUOTPM
- I H* WCLVFVLETLS®*TUR®* S L P S Q C
~- F T DGV CLF WNUGCNUVUDTU RTYUZPATNA

19141 - CAATTGTGTGTAGGTTTGACACAAGAGTCTTGTCAAACTTGAACTTACCAGGCTGTGATG - 19200
-Q L C VG L TOQESCQT* T Y OQAUVHM
- N CV * VvV *»* H K $L V KTULTETLTTU RTEL * W
- I1 VCRPFDT®RUVILSNULWNILZPGTC CTUDG

19201 - GTGGTAGTTTGTATGTGAATAAGCATGCATTCCACACTCCAGCTTTCGATARAAGTGCAT - 19260
-VVVceM* I S MHS TUL QUL S I K V H
- W * FVCE* A CTIUZPHS ST FUZ R™* KT C I
- 6 8 L Y V N KHA ATFHTUZPA ATFTUDTIEKTSAF

19261 - TTACTAATTTAAAGCAATTGCCTTTCTTTTACTATTCTGATAGTCCTTGTGAGTCTCATG - 19320
-L L I * 8 N CUL S P T I1UL I VL V S TL M
- Y-* F KA I A F L L L F * * S8 L * V.8 W
- T NL X QUL PF F Y Y S D S PCTESTHG

15321 - GCAARCAAGTAGTGTCGGATATTGATTATGTTCCACTCAAATCTGCTACGTGTATTACAC - 19380
-A N K,* CR I L I M F H S NULTULTU RUVYVTILH
- Q T S5 8§ VG Y * L € 8 TOO1ITZ CVYVY VYT
- XK QVVsSDIDYVPL X S ATG CTITR

19381 - GATGCAATTTAGGTGGTGCTGTTTGCAGACACCATGCAAATGAGTACCGACAGTACTTGG - 15440
-D AT *V VL FADTMOQMSTUDS ST W
- M Q FRWOCCILOQTU®POCIK * V P TV L G
- CN LG G AV CRHHANTETVZYTZ RO QVYTLD

19441 - ATGCATATAATATGATGATTTCTGCTGGATTTAGCCTATGGATTTACAAACAATTTGATA - 19500
-M H I I * * F L L DL AVYSG GT FTNIJNITILT
- CI *YDDTFOGCWTI * P MDULIGOQTTI * Y
- A Y NMMI S AGT F SL WTIVYI XGQTFTDT

19501 - CTTATAACCTGTGGAATACATTTACCAGGTTACAGAGTTTAGAAAATGTGGCTTATAATG - 19560
-L I TCGTIHULUPGVYURUY * KMWULTIM
- L * P VEYTIVYQVTETFTZ RI KT CECGTEL * C
- YN L WNTTFTURILUGQSILEINTVA ATZTYHNUV

19561 - TTGTTAATAAAGGACACTTTGATGGACACGCCGGCGAAGCACCTGTTTCCATCATTAATA - 19620
-L L I KDTULMUDTU P ATZKTBHTLTFUPS L I
- € *» » R T L * W TR URU RS TCT FHTUH =» =
- VN KGHT F D G HAGEUA AU PVSTITINN

19621 - ATGCTGTTTACACAAAGGTAGATGGTATTGATGTGGAGATCTTTGAAAATAAGACAACAC - 19680
-M L FTQR* MV L MW® RSTILTZEKTITROGQH
- € CL H K GRMW Y * ¢ GDTIL * K * DNT
- AV Y T KV D G I DVETITFTEUNIZKTTL

19681 - TTCCTGTTAATGTTGCATTTGAGCTTTGGGCTAAGCGTAACATTAAACCAGTGCCAGAGA - 19740
-F L L MILHLSTFOGUL SV TILNT G QT COQR
- § ¢ *CCTI * A LG ™* A * H * T S AURD
- P VNV AF EUL WA AI KTZ RUINTITEKTGPUVTELPTETI

19741 - TTAAGATACTCAATAATTTGGGTGTTGATATCGCTGCTAATACTGTAATCTGGGACTACA - 19800
-L R Y $§ I I WV LTISTLULTITULTOMN XSTSGT T
- *DbTQ™* F G C *YRC* Y CNJLGTL Q
- K I L NNILGVYV DTIAANTUVYVTIWDY K
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19801 - AAAGAGAAGCCCCAGCACATGTATCTACAATAGGTGTCTGCACAATGACTGACATTGCCA - 19860
-K E K P Q HM Y L Q * VS A Q * L T L P
- KR S P S TOCTI Y NI RUC CTLUHNDT®*T HTZGCDO
- R EAPAHVYVY $§TTIGUV CTMTUDTIA AK

19861 - AGAAACCTACTGAGAGTGCTTGTTCTTCACTTACTGTCTTGTTTGATGGTAGAGTGGAAG - 19920
-R NL L R VL VL HLUL S CULMVET®W K
- E T Y » E C L F F T Y CL V * W * 8 G R
- K PTESACS SLTVULFUDGT RUVYVEG

19921 - GACAGGTAGACCTTTTTAGAAACGCCCGTAATGGTGTTTTAATAACAGAAGGTTCAGTCA - 19980
-D R * T F L E T P V M V F » =« Q K VvV Q s
- TGRPTF * KRP * W OCTFUNUNZU RTPERTEFS Q
- Q@ VDLV FUR RN ARNGU VILTITTETSG GSV K

19981 - AAGGTCTAACACCTTCAAARGGGACCAGCACAAGCTAGCGTCAATGGAGTCACATTAATTG - 20040
-K v *+ HL Q R D Q H KL A S M E S H * L
- R S NTF K GT S TS * R QWS HTINNW
- 6 L T P S K G P AOQA ASUVNGVTTLTI G

20041 - GAGAATCAGTAAAAACACAGTTTAACTACTTTAAGAAAGTAGACGGCATTATTCAACAGT - 20100
-E N Q * K HS L TTTULU RIKT®*TA ATLTFEFNS
- R I S XK NTUV * L L * E S RURUHYT STV
- E S V KT QVFNJVYVFIE KZ KU VDG GCTITIGQOQTL

20101 - TGCCTGAAACCTACTTTACTCAGAGCAGAGACTTAGAGGATTTTAAGCCCAGATCACAAA - 20160
-C L K P TULULURATETT™* RTITUL S POUDUH K
- A* NL L Y S EQURTLTZ RGTPFT*AOQTITN
~ P E T Y F T Q S R DL E DT F K p R 8§ Q M

20161 - TGGARACTGACTTTCTCGAGCTCGCTATGGATGAATTCATACAGCGATATAAGCTCGAGG - 20220
-W KL T F S S S L WMUNS VY SDTIGZS SR
- GN * L S R A R Y G * I H T A I * A R G
- ETDVF UL ELA AMUDTETFTIUG QT RTYZ KTELTE G

20221 - GCTATGCCTTCGAACACATCGTTTATGGAGATTTCAGTCATGGACAACTTGGCGETCTTC - 20280
-A M P S N TS F METI SV MDINULUGBAVTF
- L C L R T HUR L W R F Q 8S W T T W R S 8§
- YA FEHTIV Y GDTFSHG GO QTLTG GG GTLH

20281 - ATTTAATGATAGGCTTAGCCAAGCGCTCACAAGATTCACCACTTAAATTAGAGGATTTTA - 20340
- I =+ * * A * P 8 A H K I HH L N » R I L
- F NDRUL S QALTU RTP FTT* I RGF Y
- L M I GLAI KU RSI QDS STZPULZIEKTILTETDTFI

20341 - TCCCTATGGACAGCACAGTGAAAAATTACTTCATAACAGATGCGCAAACAGGTTCATCAA - 20400
-S L W T A Q * K I T § =~ Q M R K Q V H ¢
- P Y G QH S EKTILTULUHNG ERTCA ADNT ERTEFTI K
- P M DS TV KNZYTFTITUDA AGQTGS 5 K

20401 - AATGTGTGTGTTCTGTGATTGATCTTTTACTTGATGACTTTIGTCGAGATAATAAAGTCAC - 20460
-N V CV L * L I FYTLMTTULGSUR *+ %~ § H
- M CVFCD®* S FT * * L ¢ R DNIKUV T
- ¢c v ¢ s v I DL L L DDV F V E T I K & @Q

20461 - ARGATTTGTCAGTGATTTCAARAGTGGTCAAGGTTACAATTGACTATGCTGARATTTCAT - 20520
- K I € Q * F Q K W S R L Q L T M L K F H
- R F V 8 D F XK 8 G Q G ¥ N = L C * N F I
~ D L § VI 8 K V V XK VT I D Y A E I 8 F

20521 - TCATGCTTTGGTGTAAGGATGGACATGTTGAAACCTTCTACCCAAAACTACAAGCAAGTC - 20580
-8 C F GV R MDMUL K P s T Q N Y K Q V
- H AL V * GW T C * N L L P K T T 8§ K S
- ML WCKDGHVYETTFVYUPKTLGQA AS Q

20581 - AAGCGTGGCAACCAGGTGTTGCGATGCCTAACTTGTACAAGATGCAAAGAATGCTTCTTG - 20640
-K R G N Q VL R CL T C T R C K E C F L
-5 VA TR COCDA AT®*YTILUV 0 DA ATZEKTINA AS S *
- AW QP GV AMUPNULYE KMGO QT RMTLTLE

20641 - AAAAGTGTGACCTTCAGAATTATGGTGAAAATGCTGTTATACCAAAAGGAATAATGATGA - 20700
-K 8 vV T F R I M V KM VL L Y Q K E *» » «»
- K VvV *»* P S8 E L W * K C C Y T K R N N D E
- K ¢ DL Q N Y G ENAUV I P K 6 I M M N
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20701 - ATGTCGCAAAGTATACTCAACTGTGTCAATACTTAAATACACTTACTTTAGCTGTACCCT - 20760
-M 8§ ¢Q 8§ T L NCVNT®* I HUL L * L Y P
- CR KV ¥ 8 TV 8§ I L KY T YV F S CTUL
- v A K ¥Y T QULCGQYILNTULTULA AUV P Y

20761 - ACAACATGAGAGTTATTCACTTTGGTGCTGGCTCTGATAAAGGAGTTGCACCAGGTACAG - 20820
-T T * E L F T L V L A L I KE'L HQ V Q
- Q H E S Y 8 L WCW®W L * *» R S CTUZR Y s
- N MR VI HUFGAGS D K GV A P G T A

20821 - CTGTGCTCAGACAATGGTTGCCAACTGGCACACTACTTGTCGATTCAGATCTTAATGACT - 20880
-L ¢ 8 DNG CQLAHYUL S I Q I L M T
- €A Q T MV A N WHTTCRF R S * *= 1,
- VL RQWUL P TGTULUL VDS DULNDF

20881 - TCGTCTCCGACGCAGATTCTACTTTAATTGGAGACTGTGCAACAGTACATACGGCTAATA - 20940
-8 8§ P T Q I L L * L E TV Q Q Y I R L I
- R L R RRUPF Y F NW®WRULCNGST Y G * =
- v s bADSTULIGDOCA ATV HTA ANK

20941 - AATGGGACCTTATTATTAGCGATATGTATGACCCTAGGACCAAACATGTGACAAAAGAGA - 21000
-N G TL L L A I CMTULGUPNMM®™®* Q KR
- M G P Y Y * R Y V » P * D Q T C D KR E
- W DL I I 8 DM Y DP RTXHVTKE N

21001 - ATGACTCTAAAGAAGGGTTTTTCACTTATCTGTGTGGATTTATAAAGCAAAAACTAGCCC - 21060
-M T L K K G F 8§ L I €C V DIL * § KN * P
- * L * R RV F HUL S V W I Y KA KT S P
- D s K BE G F FT YL CG GV F I K Q KL A L

21061 - TGGGTGGTTCTATAGCTGTAAAGATARCAGAGCATTCTTGGAATCCTGACCTTTACAAGC - 21120
-WV VYL *L * R * 0 S ILGMTULTT FTS
- G W F Y S C K DUNURATFULIET GC™®*UPULOQ A
- G 6 s I AV K I TEH S WU N ATDTUL Y KL

21121 - TTATGGGCCATTTCTCATGGTGGACAGCTTTTGTTACAAATGTAAATGCATCATCATCGG - 21180
-L WA I 8 HG G O L L L QM * M HHH R
- Y G P F L MV DS P F CY K CIKOCTITITISG
- M 6 H F S WWTTW ATFVTNUVNU RSZSS § E

21181 - AAGCATTTTTAATTGGGGCTAACTATCTTGGCAAGCCGAAGGAACAAATTGATGGCTATA - 21240
-K HF * L ¢ L T I LA SIZ RIZERNIEKTIULMATI
- 8 I FN WG * L 8 W QAEGTUVN * WL Y
- A F L I @6 A NY L GI KU PIKETZGGTITU DTGTYT

21241 - CCATGCATGCTAACTACATTTTCTGGAGGAACACAAATCCTATCCAGTTGTCTTCCTATT - 21300
-P C ML TTVF S8 G 6 T QI L S S C L P I
- HA C* L HF L EEHIK S Y PV V F L F
- M H A N Y I F WRNTNUPTIOQOQTL S S Y &8

21301 - CACTCTTTGACATGAGCAAATTTCCTCTTAAATTAAGAGGAACTGCTGTAATGTCTCTTA - 21360
-H $§ L T * AN F L L N * EETILTUL * ¢ L L
- T L * HE Q X 8 8 * I KR NG CUCNV 5 =+
- L F DM S KF PL KILIRGT AU VM S L K

21361 - AGGAGAATCAAATCAATGATATGATTTATTCTCTTCTGGAAAAAGGTAGGCTTATCATTA - 21420
-R R I K 8 M I * F I L F W KKV G UL S L
- G E 8 N Q * Y DL F S S G KR * A Y H =+
- ENQ I NDMTIVYSULILEI K GT RTILTITIR

21421 - GAGAAAACAACAGAGTTGTGGTTTCAAGTGATATTCTTGTTAACAACTAAACGAACATGT - 21480
-E KT TEUL W F Q VI F L L TTIE KT RT C
- R K Q Q 8 C G F K * Y S C * QL NEHV

. - E NNURUV V VS S DITULVNISNS®*TINUMTF

21481 - TTATTTTCTTATTATTTCTTACTCTCACTAGTIGGTAGTGACCTTGACCGGTGCACCACTT - 21540
-L F § Y Y FLL S L V V VTULTTGA ATZPL
- Y F L I I S Y 8 H * W * » p * p Vv HH F
- I F L L FLTULTS OGS DIUL DU RTGCTTF

21541 - TTGATGATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTATGAGGGGGGTTIACT - 21600
-L M M F KL L I TJL N I VLU KULO®* GGV FT
- ** C 8 8 5 * L HS TVY T F I VYZEGTGTUL L
- D b V Q A PN Y T Q H T S &S M R & V Y Y
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21601 - ATCCTGATGAAATTTTTAGATCAGACACTCTTTATTTAACTCAGGATTTATTTCTTCCAT - 21660
-I L M K F L D Q TUL VF I * L R I Y F F H
- 8 * *+ N F * I R H S L F NS GT FI S S I
- P D E I FR SDTITULVYLTQDULUF FUL P F

21661 - TTTATTCTAATGTTACAGGGTTTCATACTATTAATCATACGTTTGACAACCCTGTCATAC - 21720
~-F I L M L Q G F I L L I I RL T T TIL S Y
- L F * ¢C ¥Y R V 8 Y Y * 8§ Y VvV ~ Q P C H T
- Y 8 NV T G F H T I N H T F DNUPUVTI P

21721 - CTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGAAATCAAATGTTGTCCGTGATTAGE - 21780
-L L R MV F I L L P Q R N Q M L S8 V V G
- F * G W YL F C CHUZ RUETII KT CTCUZPMWIL G
- F K D G I Y F A ATEIU KSNUVVUR RGUW UV

21781 - TTTTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTATTAACAATTCTACTA - 21840
-F L VL P * T T § H SR * L L L T I L L
- FWPFYHEQQV TV GEDVY VY * Q F Y =
- F G S TMNUNIK S Q SV I ITININTZGSTN

21841 - ATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACLL111L111bCT0111L1A - 21900
-M L L Y EHV TULNUZGCVTTULSTIL L F L
- € C ¥ T S M » L, » I Vv «+ Q P FL C C F =
- VVIU RACNU FETLT CDNUZPTFTFA AUV S K

21901 - AACCCATGGGTACACAGACACATACTATGATATTCGATAATGCATTTAATTGCACTTTCG - 21960
-N P WV HRUHTIIL* Y & I M HTUL I A L S
- T H G Y T D T Y Y D I R »~ C I * L H F R
- P M GTOQTHTMIF FDNA ATFNUG GCGTTF E

21961 - AGTACATATCTGATGCCTTTTCGCTTGATGTTTCAGAAAAGTCAGGTAATTITAAACACT - 22020
-§ T Y L M P F RULMTFOQIK S QVTITULNT
- VH I » C L F A * C F R X V R *» F =» T L
- Y I s D AF S L DV S EZ K S GNTFKH L

22021 - TACGAGAGTTTGTGTTTAAAAATAAAGATGGGTTTCTCTATGTTTATAAGGGCTATCAAC - 22080
-Y E § L CL K I KM GV F S M F I R A I N
- T R V C V * K * R W V 8 L C L * G L § T
- R E F VF KN KUDG GV FULVY VY KSGY Q P

22081 - CTATAGATGTAGTTCGTGATCTACCTTCTGGTTTTAACACTTTGAAACCTATTTTTAAGT - 22140
-L » M * F V I Y L L V L T L * N L F L s
- ¥ R C 8 § * 8§ T F F W F * HPF ET Y F * Vv
- I DV VRDULUPSGFNTTULT KT PTIFP K L

22141 - TGCCTCTTGGTATTAACATTACAAATTTTAGAGCCATTCTTACAGCCTTTTCACCTGCTC - 22200
-C L L VL T L Q I L E P F L Q P F H L L
- A S W Y * H Y K PF * 8 H § Y 8§ L F T ¢ 8
- P L G I NI TNVF R ATITILT A F § P A Q

22201 - AAGACACTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATTTAAAGCCAACTACAT - 22260
-K T L 6 A RQL QP I L L A I = S Q L H
- RHL G HV S C S L F C W UL F K A N Y I
- D T WG TS A A A AVYF V G YL KU PTTTF

22261 - TTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTTGATTGTTCTCAAAATC - 22320
-L C 8§ 8§ M M K MV Q s Q M L L I V L K I
- ¥ A Q V * * K WY NHUZ RTG CUG CO™*TILPF S K S
- M L K Y D EWNGTTITTD AUVTD C 8 @ N P

22321 - CACTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACAAAGGAATTTACCAGA - 22380
~-H L L NS NALULU RIATULIUR RTL T K E F T R
- T ¢ *»* T O MUL C * E L * p = Q R N L P D
- L A E L K C S8 V K 8 P E I D K G I Y QT

22381 - CCTCTAATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCCCTAATATTACAAACT - 22440
-P L I 58 G L F P QEWMTL * D § L I L 0T
- L * P Q G C S L R R C C E I P * Y Y K L
- S N F RV V P S G D V V R F P N I T N L

22441 - TGTGTCCT'I‘TTGGAGAGGTTTTTAATGCTACTAAATTCCCTTCTGTCTATGCATGGGAGA - 22500
-C VL L ER F L ML L N S L L S M H G R
- V.S F WRGF F * C Y * I P F C L C M G E
- C PF GEV F NATI KT FODPSUVYATUW E R
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22501 - GAAAAAAAATTTCTAATTGTGTTGCTGATTACTCTGTGCTCTACAACTCAACATTTTTTT - 22560
-E K XK F L I VL L I TULUGCSTTGQUHTF F
- K XK N F *» L CC* L L CALQLNTITFTF
- K K I §$ N CV A DY SV L YDNSTTT FF S

22561 - CAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGTTGAATGATCTTTGCTTCTCCAATG - 22620
-Q P L S AMAVFULUZPIULS S * M I T FASUZPM
- NL * VL WRF CHW™*UVESX* S L L L Q C
- T FK CY GV 8 AT KL N DL CTF S N V

22621 - TCTATGCAGATTCTTTTGTAGTCAAGGGAGATGATGTAAGACAAATAGCGCCAGGACAAA - 22680
-8 M Q I L L * S REMMM®TDI K T™* R QDK
- L ¢CRFFCS QGR * CKTNJ S ARTN
- Y ADS F V V KGDD VR QI AZPGTU QT

22681 - CTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCATGGGTTGTGTCCTTG - 22740
-L v L L L I I I I NCOQMI S W V V S L
- w Yy cC+* L * L * I A R * F KOG UL C P C

. - G V I A DY N Y XK L P DDV F M G C UV L A

22741 - CTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATAATTATAAATATAGGT - 22800
-L 6 I L 6T L ML L Q@ L VI I I I NTI G
- L E Y * E H * C Y F N W * L * L, » I * vy
- W N TRNTIUDM AT S TOGNYNY K Y R Y

22801 - ATCTTAGACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTAATGTGCCTTTCTCCC - 22860
-1 L.DMASULGUPULRTETVYTILMOCTL S P
- 8 * T W QA * A L * E R H I * C A F L P
- L R H G KL RUPVF ERUDTI SNV PV F S P

22861 - CTGATGGCAAACCTTGCACCCCACCTGCTCTTAATTGTTATIGGCCATTAAATGATTATG - 22920
-L M A NL APZ RULULIULTIUVVTIGI H * M I M
- * W Q TL HP T C S * L L L A I K * L W
- D G K P CTUPPAULINTGCTYWU PULNUDY G

22921 - GTTTTTACACCACTACTGGCATTGGCTACCAACCTTACAGAGTTGTAGTACTITCTTTTG - 22980
-V F T PLL AL ATNULTUETLO™®* YU FIUL L
- F L HH Y WHWULPTULIGQSC S TV F F =
- F Y T T T G I 6 Y Q P YRV V V L S F E

22981 - AACTTTTAAATGCACCGGCCACGGTTTGTGGACCAAAATTATCCACTGACCTTATTAAGA - 23040
-N F * M HR PRV F VDOQONYUPULTULL R
- T F K C T G H GUL W TTJX I I H * P Y * E
- L L NAPATV CGUPIKULSTDIL I K N

23041 - ACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTGTGTTAACTCCTTCTT - 23100
-T § Vv §s I L I L M D 8 L V L V ¢ * L L L
- PV C QF * F * WTHMW Y W CV N S F F
- Q ¢CVNFNVFWNGILTGTGUVUL TEFP S §

23101 - CAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTGATTTCACTGATTCCG - 23160
-Q R D F NHPF NNUILWA AVMT FTLTI S L I P
- K E I 8 T I S T I W P * C F * F H * F R
- K R F Q P F Q Q F G R DV S D F TD § V

23161 - TTCGAGATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCTCTTTTGEGGGTGTAA - 23220
-F E I L K HL K Y * T F H L A L L G Vv =*»
- 8 R S * N I * NI RUHVFTULULTF WG C K
- R D P KT S E I LDTISUPCSU FOGCSOGUV 8

23221 - GTGTAATTACACCTGGAACAAATGCTTCATCTGAAGTTGCTGTTCTATATCAAGATGTTA - 23280
-V * L HL E Q ML HL K L L F Y I K M L
- C N Y T WN K C F-I * S C C § I 8 R C =*
- v I T P G TN A S S E V A VL Y Q D V N

23281 - ACTGCACTGATGTTTCTACAGCAATTCATGCAGATCAACTCACACCAGCTTGGCGCATAT - 23340
-T A L M F L Q Q F M Q I N S H QL 6 A Y
- L H * C F Y 8 N S CR S T H T 8 L A H I
- ¢C T D V 8 T A I KA D Q L T P A WU R I Y

23341 - ATTCTACTGGAAACAATGTATTCCAGACTCAAGCAGGCTGTCTTATAGGAGCTGAGCATG ~ 23400
-I L L E T M Y S8 R L K Q A VL * E L 8 M
- F Y WK QCTI PD S S RUL S YR § « A C
- § T G N N V F QT QA G C L I G A E H V
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23401 - TCGACACTTCTTATGAGTGCGACATTCCTATTGGAGCTGGCATTTGTGCTAGTTACCATA - 23460
-8 T L LM S AT FILULEULA AV FVL V TI
- R H F L * V R H S Y W § W HULC* L P Y
- D T s Y E CDI PI GAG I CA A S Y HT

23461 - CAGTTTCTTTATTACGTAGTACTAGCCAAARAATCTATTGTGGCTTATACTATGTCTTTAG - 23520
-Q F L Y ¥ V VL A KN L L WL I L C L =
- § F F I T * Y * P KI Y OCOGULY Y V F R
- vV S L L. R $ TS Q K STI VAY TMSULG

23521 - GTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATACCTACTAACTTTTCAA - 23580
-V L I vV QL L TLITUPULULYUL L T VF Q
- ¢ * *» F N CL L * * HH C Y T Y * L F N
- A D S 8 I A Y S N NTTI ATI P TNV F S 1

23581 - TTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTAAAACCTCCGTAGATTGTAATA - 23640
-L AL L Q K * ¢ L FL WULI KUPUP * I V I
- * HY Y R S N ACTF Y G * NL RRUL * Y
- s I T T E V M P V S M A KT S V DCNM

23641 - TGTACATCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCCAATATGGTAGCTTTT - 23700
-¢ T S A E I L L NV L I CF S N MV A F
- VH L R R F Y » M C * F A 8 P I W * L L
- Y I ¢ G Db S TEOCANILULULIG QY G S F C

23701 - GCACACAACTAAATCGTGCACTCTCAGGTATTGCTGCTGAACAGGATCGCAACACACGTG - 23760
-AHN* I VH S Q VL L L NIRTIM ATHV
- HT T K S C T LR Y CC * T G S Q H T =+
- T Q L NR A L 5 G I A A E Q D RNTRE

23761 - ARGTGTTCGCTCAAGTCAAACAAATGTACAAAACCCCAACTTTGAAATATTITTGCTGGTT - 23820
-K ¢ 8 L K 8 N K ¢C T X P Q L * NI L Vv Vv
- 8 VRS S Q TNV QNUPNU FE I F W WTF
- V F A Q V XK QO MY KTUPTUL XK Y F G G F

23821 - TTAATTTTTCACAAATATTACCTGACCCTCTAAAGCCAACTAAGAGGTCTTTTATTGAGG - 23880
-L I FHKY Y L TUL * S QL RGTUL UL L R
- * F F T N I T * P 8§ KA N * E V F Y * @G
- N F § QI L PDUPULI KU PTI I KT RSV FTIETD

23881 - ACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGAAGCAATATGGCGAAT - 23940
-T C s L I R * HS L ML A S * 8 N MA AN
- L AL ** GDT R * C W L HE ATIWT RM
- L L FNKVTULADAGT FMIE KT G QYGEC

23941 - GCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGTTCAATGGACTTACAG - 24000
-A * VI LML E I 8 F VRR S S M DL Q
- P R * Y » C *+ R S HLCOAEUVOQUWT Y S
- L GD I NAURUDILTITC CA® AGQI KT FNGTULTUV

24001 - TGTTGCCACCTCTGCTCACTGATGATATGATTIGCTGCCTACACTGCTGCTCTAGTTAGTG - 24060
-¢C ¢CHUL C S L M I * L L PTULULIUL * L V
- VA T S A H * * Y D COUCULHTU CTU CS S 8 * W
- L P PL L TDDMTIARTYTM AUANILUV S @

24061 - GTACTGCCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTCAAATACCTTTTGCTA - 24120
-V L PL L DGHTULVULAULULTFI KU YTULUL L
- Y CHOCWMD I W CW®RUCS S NTUF FOCY
- T A T A G W T F G A G A AL Q I P F A M

24121 - TGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACC - 24180
-C K WHTIGSMATLTETULUZPI KMTFSMUZBRT
- AN G I * V Q W HW S Y P K C S L * E P
- Q M AY RF NG I GVTGQNUVILYENZQ

24181 - AAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAA - 24240
-kK N K 8§ P TNU LTURZ RTLV KT FIKNUHTL Q
- KT NIR Q P I * Q GD * S N S R I T Y N
- K 0 I A NQF N XKATIOSOQTIQESTULTT

24241 - CAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAA - 24300
-Q H QL HW A B8 C K TULLTU RMTUL K H *
- NI NCTI G QA A ARU RTCT®T*UPET CS S S I K
- T §$ TA L G KL Q D V V N Q N A Q A L N
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24301 - ACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATA - 24360
-T H L LNINULA ALTIULUVQT FQUVC * M I
- HT C * T T * L * F W CUNT FI KTCA AIZK * Y
- T L V KQUL S S NPF G A I S S VL NDTI

24361 - TCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCA - 24420
-8 F R DL I KSURURRYIZ KT LTS G VL QA
- P FAT®* * S R G GGTWN* Q VDNUYTZRDOQ
- L S R LD KV EA AEUVOQTIDZRTILTITSGR

24421 - GACTTCAAAGCCTTCAAACCTATCTAACACAACAACTAATCAGGGCTGCTGAAATCAGGG - 24480
-D F KA F KPM* HNN* S G L L K S G
- T S K P S NL CNTTTUNU GGG GT CT™* DN QG
- L Q@ $ L QT Y V TQ QUL I RAAETITRA

24481 - CTTCTGCTAATCTTGCTGCTACTAAAATGTCTGAGTGTGTTCTTGGACAATCAARAAGAG -~ 24540
-L L L I L L L L K CUL SV FLDNOGQK E
- F C * S C CY * NV * v cC S WTTIZ KK 8
- S A NL AATIKMSETCVILGUGQS KR V

24541 - TTGACTTTTGTGGARAGGGCTACCACCTTATGTCCTTCCCACAAGCAGCCCCGCATGGTG - 24600
-L T F VEZRA ATTULTGCU P SUHI KTGOQTPU RMUV
- * L L W XK 6 L P P Y V L P T S S P A W C
- D F CGKGYUHLMST FUPOQA AA AZPUHG GV

24601 - TTGTCTTCCTACATGTCACGTATGTGCCATCCCAGGAGAGGAACTTCACCACAGCGCCAG - 24660
-L S S YM S RMOCHUPRU RTGTSPOQUZRQ
- ¢ L P T CHV CAIUPGETETLTUHTUHSA S
- V F L HV T YV P S QERNUFTTU ATPRA

24661 - CAATTTGTCATGAAGGCAAAGCATACTTCCCTCGTGAAGGTGTTTTTGTGTTTAATGGCA - 24720
-Q F VM KA AI K HTSULV KV F L CLMA
- N L S * R Q@ S I L P S * R CVFOCV * WH
- I CHEGI KA ARYV FPIRETG GV VU FVF FNGT

24721 - CTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAATTACTACAGACAATA - 24780
-L L 6 L L HR G T S F L HIXK * L L Q T I
- F L VYYTETEULULTFSTNNINIVYTYUZRG QY
- S WPFITUOQRNUPFTF S P QTITITTUDNT

24781 - CATTTGTCTCAGGAAATTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTATGATC - 24840
-H L S Q E I VM SLLA ASTU LTTUGQT FMTI
- I CL R KUL * CR Y WHH * Q H S IL * §
- F V 8 G NCDUV VI G I I NINTUVYTDEP

24841 - CTCTGCARCCTGAGCTTGACTCATTCAAAGAAGAGCTGGACAAGTACTTCAAAAATCATA - 24900
-L C N L 8L T H S KI K S W TS TS XK TTITI
- 8 AT *A * L I Q RRA AG GG QU VU LGQQTZ KS Y
- L Q P E LD S F K EEULUDI K YV F KNI HT

24901 - CATCACCAGATGTTGATCTTGGCGACATTTCAGGCATTAACGCTTCTGTCGTCAACATTC - 24960
-H H QML I LATV FOQALTTLTL S S TTF
- I T R C * 8 WRUHVFRUH* R FCRIUOTH S8
- 8 P DVDULGDTISGTI N ASUVVNTIOQ

24961 - AAAAAGAARTTGACCGCCTCAATGAGGTCGCTARAAATTTAAATGAATCACTCATTGACC - 25020
-K K X L T A S MRS UL K TI * M NUHISTULT
- KRN * P P Q * GR * K F K * I T H * p
- K E I D R L NUEUVAI KITDNULA NIESTLTITUDL

25021 - TTCAAGARTTGGGAAARATATGAGCAATATATTAAATGGCCTTGGTATGTTTGGCTCGGCT - 25080
-F K N W ENMSNTITULWNUGTLGMT FG 8 A
- 8 R I G K I * A I Y * M ALV CUL A R L
- Q E L G K Y E Q Y I KW P W Y VWIUIL G F

25081 - TCATTGCTGGACTAATTGCCATCGTCATGGTTACAATCTTGCTTTGTTGCATGACTACTT - 25140
-$ L L D * L P S S WUL QS CUF VA * L V
- H CW TN CHUZ RUHG Y NTULA ATLTLIUHUD * L
- I AGL I ATIVMUVTTIULILTZG CT CMMTSC

25141 - GTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCAAGTTTGATGAGCATG - 25200
-V AV A SRV HALUVV VL AR ATGSTELMTZERM
- L QL P QGCMILULWU FULILUGQUV * » g +
- € 8 CL KG AU CSCOG BB CC K FDETUDD
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25201 - ACTCTGAGCCAGTTCTCAAGGGTGTCAAATTACATTACACATAAACGAACTTATGGATTT - 25260
-T L 8§ Q F S R V S N Y I T H KU RT Y G F
- L *A S S 0 66 CQ I TTLHINZETLMDL
- 8 E P VL KGV KL HYT* TNULUWTISOC
25261 - GTTTATGAGATTTTTTACTCTTGGATCAATTACTGCACAGCCAGTAAAAATTGACAATGC - 25320
-V Y B I F Y 8 W IDNUYOCTA ASI KN NT*DOQSUC
- FMPRV FFTULG S ITA AU QZ®PVIKTIUDNA
- L * D FL LL D QUL LUHS Q * XKL T MUL
25321 - TTCTCCTGCAAGTACTGTTCATGCTACAGCAACGATACCGCTACAAGCCTCACTCCCTTT - 25380
-F 8§ C K Y C 8§ C Y 8 NDT AT STULT P F
- S PA STV HATA ATTIUZPULG QA ASTLPF
- L LQVL FMULOQQRYRYIKUPHSTUL S
25381 - CGGATGGCTTGTTATTGGCGTTGCATTTCTTGCTGTTTTTCAGAGCGCTACCAAAATAAT - 25440
-R M A CY WURCI S CCVF S EZRYOQNN
- G WULV1IGVAFILM AV F QS ATIKTITI
- DG LLLATLUHKTFILULTFTFR RATLTPIK * L
25441 - TGECGCTCAATAAAAGATGGCAGCTAGCCCTTTATAAGGGCTTCCAGTTCATTTGCAATTT - 25500
-C A Q * KM A ASUPULT* 6L PV HULOQTF
- AL N KR W QUL ATILYUI KSGT FOQTFTIOCNL
- R § I KD G S * P F I RAGS S ST FATIY
25501 - ACTGCTGCTATTTGTTACCATCTATTCACATCTTTTGCTTGTCGCTGCAGGTATGGAGGC - 25560
-T A A I C Y HL FT ST FA AT CTRTU CTR RY G G
- L L L FV TI Y S HULLUL VAU ATGME A
- ¢ CY L L P S I HI F CUL S UL Q V W R R
25561 - GCAATTTTTGTACCTCTATGCCTTGATATATTTTCTACAATGCATCAACGCATGTAGAAT - 25620
-A 1 FV PLOCLUDTITFEFSTMH G OTERMS®*N
- Q FLYL YATULTIJZYT FULOGQG CTINA BATCECTRI
- N F CT S MUP * Y I F YN A STHUVE L )
25621 - TATTATGAGATGTTGGCTTTGTTGGAAGTGCAAATCCAAGAACCCATTACTTTATGATGC - 256B0
-Y Y E ML A LULTETUVYVOGQTIAQTEU®PTITTIL * C :
- I M RCWUILC W XOC X S KNUPULTILTYTUDARA
- L * PV G F V G S A NUPRTTH VY F M MUP
25681 - CAACTACTTTGTTTGCTGGCACACACATAACTATGACTACTGTATACCATATAACAGTGT - 25740
-Q L L ¢CLLAUHTM®TL* L L Y TTI * Q C
- NY FV CWHTHNYUDVYCTIUPVYNS SV
- T T L F AGTUHTITMTTUVYHTITUV S
25741 - CACAGATACAATTGTCGTTACTGAAGGTGACGGCATTTCAACACCAAARACTCAAAGAAGA - 25800
-HR Y N CR R Y * R * RHF NTI KTTOQTZ RR
- T DTTIUVVYVTEGDGTISTO®PI XK UL KE D
- Q@ I L S L L KV T AT FIOQHU OQIUNSIZKTKT
25801 - CTACCAAATTGGTGGTTATTCTGAGGATAGGCACTCAGGTGTTAAAGACTATGTCGTTGT - 25860
-L P N W WUL F * G * AL RGC™* RUILCUZ RSZC
- Y Q I GG Y S EDURIHKSGV KDYV VYVY
- T ¥ L V V I L R I G TOQUVULI KTMSL ¥
25861 - ACATGGCTATTTCACCGAAGTTTACTACCAGCTTGAGTCTACACAAATTACTACAGACAC - 25920
-T W L F HR S L L PA * VY TNYVY VYR H )
- HG6G Y FTEV Y Y QULET ST GQTITTTUDT
- M A I S P K PF TT S L S L HKXKULULGOGQTL
25921 - TGGTATTGAAAATGCTACATTCTTCATCTTTARCAAGCTTGTTAAAGACCCACCGAATGT - 25980
-W Y * K C Y I L HL * Q A C * R P TE C
- 61 ENATVF P F I FNI KIULVYV KDUPUPNV
- VL KMULH S S S L T S L L KTHIU RMSTC
25981 - GCAAATACACACAATCGACGGCTCTTCAGGAGTTGCTAATCCAGCAATGGATCCAATTTA - 26040
-A NTHNUZRU RILTFIR S C * 8 5 NG S N L
- @ I HT I DG $ S G VA NUPAMOUDET§PI Y
- XK YT Q S TAULOQETULTULTIG QU QUMWTIOQTF M
26041 - TGATGAGCCGACGACGACTACTAGCGTGCCTTTGTAAGCACAAGAAAGTGAGTACGAACT - 26100
-* *» A D DD Y * RAVFV S TURI K * VR T
- D EPTTTTSVPUL *»* A QE S ZEVYETL
- M § R R RLL A CILCKHTI KNKTUGVSETHNTL
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26101 - TATGTACTCATTCGTTTCGGAAGAAACAGGTACGTTAATAGTTAATAGCGTACTTCTTTT - 26160
-Y¥Y vL I R F G R NIR Y V N S *# *« R T S§ F
- M Y 8§ F VS E E TG TUL I VN S V L L F
- C TH S F R KX KOQV R * ~ L I AY F F F

26161 - TCTTGCTTTCGTGGTATTCTTGCTAGTCACACTAGCCATCCTTACTGCGCTTCGATTGTG - 26220
-8 CF R GTIULASHTSHU®PYOCAZ S IV
- L AFVV F L L VTILATIULTA ATLIRIULTC
- L L S WY S C * s H * P S L L RFDCV

26221 - TGCGTACTGCTGCAATATTGTTAACGTGAGTTTAGTAAAACCAACGGTTTACGTCTACTC - 26280
-C v L L Q Y ¢ * R E F S K TNGUL R L L
- A Y C C NI VNV S L VXK P TV Y V Y S
- R T A A I L L T *~ V *~ * N Q R F T S T R

26281 - GCGTGTTAAARATCTGAACTCTTCTGAAGGAGTTCCTGATCTTCTGGTCTAAACGAACTA - 26340
-A C * K 8 EE L F » R S 8§ * §8 8 G L N E L
- R vV X N L NS 8§ E GV P DU L L V * T N *
- VL K I * TJLULXEV FULTIPW S K RTN

26341 - ACTATTATTATTATTCTGTTTGGAACTTTAACATTGCTTATCATGGCAGACAACGGTACT - 26400
-T 1 1 1 1 L F G TUL T UL L I M ADNUGTT
- L L L L F <¢L EL * HCL S WQQTTTUVL
- Y Y ¥ Y 8§ VW N F N I A Y HGU ROQU R Y Y

26401 - ATTACCGTTGAGGAGCTTAAACAACTCCTGGAACAATGGAACCTAGTAATAGGTTTCCTA - 26460
-1 T V E E L K Q L L E Q W NIL V I G F L
- L P L R 8§ L NN S W NDNGT * * * y g Y
- Y R * G A * T TUPGTMEUZPSNUZ RV FUP I

26461 - TTCCTAGCCTGGATTATGTTACTACAATTTGCCTATTCTAATCGGAACAGGTTTTTGTAC - 26520
-F L AW I M L L Q FA Y S N RNU RV F UL Y
- 8 *» P 6GL CY Y NL P IULTIGT GT FTCT
- P sS L DY V TTTIOCUL F * 8 E Q V F V H

26521 - ATAATAAAGCTTGTTTTCCTCTGGCTCTTGTGGCCAGTAACACTTGCTTGTTTTGTGCTT - 26580
-I I KL V F L WULULWUPUVTULATC CTPUVIL
- * +# § L F 8§ 8 G 8 ¢ G Q * HL L VL C L
- N K A C F P L AL VA SNTTCTLT FTCA ASTU®C

26581 - GCTGCTGTCTACAGAATTAATTGGGTGACTGGCGGGATTGCGATTGCAATGGCTTGTATT - 26640
-A AV Y R I N W V T G G I A I A MOAOC I
- L L 8 T EUL I G * L A GL RUL Q W L V L
- ¢ ¢ L QN * L GDWURDOCDTG CNUGTULYC

26641 - GTAGGCTTGATGTGGCTTAGCTACTTCGTTGCTTCCTTCAGGCTGTTTGCTCGTACCCGC - 26700
-V 6 L M WL S Y F V A S F R L F A RTR
- * A * C G L AT S L L P S 6 CL L V P A
- R L DV A* L L RUCUV FULGQA AUV C S Y P L

26701 - TCAATGTGGTCATTCAACCCAGAAACAAACATTCTTCTCAATGTGCCTCTCCGGGGGACA - 26760
-8 M W S FNPETNTIULTILNUVUZPILURGT
- Q C G H 8 T Q K Q TFPF S M CL S G G Q
- N V VI Q P R N K H S S Q & A S P G D N

26761 - ATTGTGACCAGACCGCTCATGGAAAGTGAACTTGTCATTGGTGCTGTGATCATTCGTGGT - 26820
-1 v T R P L M E 8 E L V I 6 A V I I R G
- L » P DR S W KV NLSILUVUL * S8 F V V
- ¢ D Q TAHGIK * T CHWOCCDUH 8§ W S

26821 - CACTTGCGAATGGCCGGACACTCCCTAGGGCGCTGTGACATTAAGGACCTGCCAARAGAG - 26880
-H L R M A G H S L G R CUD I KDULP K E
- T C E W P D TP * 6GA V TULI RTTGCUGQTIKR
- L ANGRTULUPRA AL * H * G P AR KU R D

26881 - ATCACTGTGGCTACATCACGAACGCTTTCTTATTACAAATTAGGAGCGTCGCAGCGTGTA - 26940
-1 T VA T S R T L S Y Y KL G A S QU R V
- S L WL HHEU RV FTULTITNO®XTET RTU RIS V *
- H CG Y I T NOA FULULOQTIU RSV A ATCGCR

26941 - GGCACTGATTCAGGTTTTGCTGCATACAACCGCTACCGTATTGGAAACTATAAATTAAAT - 27000
-G T D S GF A A Y NURYU RIGNVYIKTULN
- AL I Q VL L KT TA ATV ULUETTIN * I
- H * F R F CCI QPUL P Y W KUL * I K Y
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27001 - ACAGACCACGCCGGTAGCAACGACAATATIGCTTTGCTAGTACAGTAAGTGACAACAGAT - 27060
-T D HAGSNDU NI AZALTLVQ®* VTTD
- QT TPVATTTIZLLTGC®*YSIK?®*QQM
- R P RR* QROQVYCPFASTUVS D NRZC

27061 - GTTTCATCTTGTTGACTTCCAGGTTACAATAGCAGAGATATTGATTATCATTATGAGGAC - 27120
-V § S ¢ * L P G Y N S R'D I DY HYETD
- FHL VDFQVTTIAETIULTITITIMMRBRT
- F I L LT S RLQ* QPRY™*L SUL * G L

27121 - TTTCAGGATTGCTATTTGGAATCTTGACGTTATAATAAGTTCAATAGTGAGACAATTATT - 27180
-F Q DCY DL E S * R Y NI KT FDNSETTII
- F R I AIWUNILDU YTI I S S I VRQULF
- § 6 L L F G I L T L * *» Vv Q * * DN Y L

27181 - TAAGCCTCTAACTAAGAAGAATTATTCGGAGTTAGATGATGAAGAACCTATGGAGTTAGA - 27240
_% A 8§ N * EEL F GV R * * R T Y G VR
- K P L T X KN Y S E® L DDETEUPMMETULD
. 8§ L * L R R I I R S * M M K N L W s * I

27241 - TTATCCATAAAACGAACATGARAATTATICTCTTCCTGACATTGATTGTATTTACATCIT -~ 27300
-L 8§ I K R T * KL F S s * H* L Y L H L
- Y P * NEHEDNJYSL PDIDOCTIUYTIL
. I H K T NMZE K TI I L F LTULTIVFTSC

27301 - GCGAGCTATATCACTATCAGGAGTGTGTTAGAGGTACGACTGTACTACTAAAAGAARCCTT - 27360
-A 858 Y I T I R S VL EUVZRUL Y Y * KNIL
- R A I S L S GV C*RYDU GCTTIU KU RTUL
- E L Y HY Q E CVUROGTTV L L K EPC

27361 - GCCCATCAGGAACATACGAGGGCAATTCACCATTTCACCCTCTTGCTGACAATARATTTG - 27420
-A HQEHTU RAIIHHTFTULILILTTINL

.- PP I R NI R G Q- F T I S P S.C.* Q * I C

- P S G T Y EGNSPFHUPLADNTIEKTFA

27421 - CACTAACTTGCACTAGCACACACTTTGCTTTTGETIGTGCTGACCGTACTCGACATACCT - 27480
-H * LALAHTULILLULVILTVULDTITZP
- N L H* HTULOCTFTTCLTCM®*URYSTZYTZL
- L, T C T S T HT F AF A CADGTRHTY

27481 - ATCAGCTGCGTGCAAGATCAGTTTCACCARAACTTTTCATCAGACAAGAGGAGGTTCAAC - 27540
-I 8 € VQDOTFHO QNTFS S D KU RT RTFN
. 8§ A A C K I 8 F T X TV F HOQOQTURUGU G S T
- QL RA RSV S PZXULP F IR QETEUVQQ

27541 - AAGAGCTCTACTCGCCACTTTTTCTICATIGTTGCTGCTCTAGTATTTTTAATACTTTGCT - 27600
-X 8 S TR HF F S§LL L L * Y F * Y F A
- R AL LATTF S8 HCCC S S I FNTULL
- E L Y 8§ P L F LI VvV AAULUV P F LI L CTF

27601 - TCACCATTAAGAGAAAGACAGAATGAATGAGCTCACTTTAATTGACTTCTATTTGTGCTT - 27660
-S P LREURU ONES®*AHTFNOM®*TULILF VL
- H H * E X D RMUNJZELTULTIUDTFYTLOCTF
. T I X R K T E * M 8§ S L * L, T 8 I C A F

27661 - TTTAGCCTTTCTGCTATTCCTTGTTTTAATAATGCTTATTATATTTTGGTTTTCACTCGR - 27720
-F 8 L 8§ A I P C F N NAY Y I L V F TR
. L A F L L FL VL I MU LTITIFWF S L E
- * P F ¢C ¥ 8 L F *+ ¢ L L, Y F G F H 5 K

27721 - AATCCAGGATCTAGAAGAACCTTGTACCAAAGTCTAAACGAACATGAAACTTCTCATIGT - 27780
-N P G S RRTULYOQQSULNTEU HTETSHOC
- I Q D L EE P CTXV * T NMIZIKUL L I Vv
- 8 R I * K N L V P X S8 KR T * N F S L F

27781 - TTTGACTTGTATTTCICTATGCAGTTGCATACGCACTGTAGTACAGCGCTGTGCATCTAA - 27840
-F DL Y F S M QL ETHT C ST AULCTI «*
- L T ¢C1I1I 8L CSCIURTUVV QRTU CM AT SN
- *+ L, v F L ¥Y AV AYAL* ¥ S AV HLTI

27841 - TAAACCTCATGTGCTTGAAGATCCTTGIAAGGTACAACACTAGGGGTAATACTTATAGCA - 27900
-+ T 8§ CA * R SL * GG TTULGV I L I A
- K P HVUL EDUPCI KUV QH * G * Y L * H
- N L M ¢ L K I L V. R ¥ N T R G N T Y 8 T
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27901 - CTGCTTGGCTTTGTGCTCTAGGAAAGGTTTTACCTTTTCATAGATGGCACACTATGGTTIC - 27960
.L L G FVL* ERT FYULTFTIDUGTTLWTF
- ¢ L ALCSU RI KT GT FTTV FS™* M AUHYG S
- A WULCALGIEKVYVYULDPFHRMWHTMUYVZQ
27961 - ARACATGCACACCTAATGTTACTATCAACTGTCARGATCCAGCTGGTGGTGCGCTTATAG - 28020
-XK HA HL MULUL S TVI KTIOQULVVRIL*
. N M HT * ¢ Y Y QL S R S S W WCMAY S
. T ¢ T PNV T INUCQDU®PAGSGA AULTIHR-A
28021 - CTAGGTGTTGGTACCTTCATGAAGGTCACCAAACTGCTGCATTTAGAGACGTACTTGTTG - 28080
-L GV 6T F MK VT KU LTULHULETYTUL L
. * VL VPGS ®*RSPNUZ CCTIO®*URUZ RTT CSOC
- R CWZYULUHETGUHG QT AATFTU RTDUV L VYV
28081 - TTTTAAATAAACGAACAARTTAARATGTCTGATARTGGACCCCAATCARACCARCGTAGT - 28140
- F * I N EQ I KM 8 DNGUP QS DNQR 8
- F K * TN KL XK CL I MDUPUNI GQTNUVYUV
- L N KR TN * NV * *» W TP I KUP T * C
28141 - GCCCCCCGCATTACATTIGGTGGACCCACAGATTCAACTGACAATAACCAGAATGGAGGA - 28200
-A PR ITTFGG?PTDSTUDNNA QNGG
- P PALHULVYVDUPOGQTIGQLTTITU®RMESF?D
- P P H Y I WWTUHT RTEFNS®*XOQT®*UDPEUWTRT '
28201 - CGCAATGGGGCAAGGCCAAAACAGCGCCGACCCCAAGGTTTACCCAATAATACTGCGTCT - 28260
-R N GA RPKOQU RIRZPOQGUL P NNTA S
- A MG QG QNSADU®PIE KV Y P I ILRIL
- QW e KAIKTA APTZ®PRTFTZOQ®* Y CVL
28261 - TGGTTCACAGCTCTCACTCAGCATGGCAAGGAGGAACTTAGATTCCCTCGAGGCCAGGGC - 28320
-W F TALTOQHGI KETETULRTFUPZ RGOQG
- @ 8 0L S L S MART RNTZILDSLEMA ATRA
- VvV H S S HSAWOQSGOGT* I P S R P GR
28321 - GTTCCAATCAACACCAATAGTGGTCCAGATGACCAAATTGGCTACTACCGAAGAGCTACC - 28380
_v p I N T NS G PDDOQTIGY Y RIRA AT
- F Qs TPTIUVVQMTI KTZLA ATTETETL?P
- S N QH Q * WSR * P NWILTLUPIKS Y P
28381 - CGACGAGTTCGTGGTGGTGACGGCAAAATGAAAGAGCTCAGCCCCAGATGGTACTTCTAT - 28440
-R RV RGGCDGI XKMUZ KT ETLSUPURUWY F Y
- DEF V VVTA ATZKT®* K S S A PDGTSsS I
. T S 8§ W W * R 0N ERA AOQOZPOQMVULTULTL
28441 - TACCTAGGAACTGGCCCAGAAGCTTCACTTCCCTACGGCGCTAACAAAGAAGGCATCGTA - 28500
-Y LG T GPEASTILUZPZYG ANIZKTETGTI V
- T * EL A Q KL HPF P TAULTIKI KA ASY
- P R NWU®PU RS FTSLRURT* Q RRHIR RM
28501 - TGGGTTGCAACTGAGGGAGCCTTGAATACACCCAAAGACCACATTGGCACCCGCAATCCT - 28560
-W VvV A TEGA ATLINTU P KD HTIGTURNF®P
- 6L QL REUP™* I HP KTTULA AZPA ATIIL
- G C N * G 8 L' E Y T Q R P H W H P Q S *
28561 - AATAACAATGCTGCCACCGTGCTACAACTTCCTCAAGGAACAACATTGCCAAAAGGCTTC - 28620
- N N NAATJVILOLUZPOQGTTTULUPXKGF
- I T M L P P C Y N F L KE Q HC QK A S8
- * 9 CCHRATTSSRUNNDNTIAIZ KT ERTILL
28621 - TACGCAGAGGGAAGCAGAGGCGGCAGTCAAGCCTCTTCTCGCTCCTCATCACGTAGTCGC - 28680
-Y A EG S R GG S Q A S B8 R S S 8 R S8 R
- T Q R E A E A AV K P L L A P H H vV V A
- R R G KQRROQSSLF SLLTIT™* S R
28681 - GGTAATTCAAGAAATTCAACTCCTGGCAGCAGTAGGGGAAATTCTCCTGCTCGAATGGCT - 28740
-G N S R N § T P G 8§ 8 R G N 8 P A R M A
-V I Q EI QLLA AV GETITILTLTLTETUWL
- * F K K F NS W Q Q *~ G K F 8 C S N G *
28741 - AGCGGAGGTGGTGAAACTGCCCTCOCGCTATTGCTGCTAGACAGATTGAACCAGCTTGAG - 28800
- 666 G ETAULA ALTULTULULDTZ RTULUNOGQTIL E
- A E VV XKLUP S8 RYO CC*TOD * T S L R
- R R W * ¥ C P R A I A A R Q I E P A * E
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28801 - AGCAAAGTTTCTGGTARAGGCCAARCAACAACAAGGCCAAACTGTCACTAAGARATCTGCT - 28860
-8 K VS 6 KGQQQQGQTVTZXIKSA
- A K F L V KA NNJNI KA AIKULSTLRNIULL
- Q S FW * R PTTTRUPNG CH®*ZETITCSTC

28861 - GCTGAGGCATCTAAAAAGCCTCGCCAAAAACGTACTGCCACAAAACAGTACAACGTCACT - 28920
-A EA S K K PR QKU RTATI KU GQYNWVT
- L R HL K 8 L A X NV L P QNS TT S L
- * G I * KA S P K TYCHI KTV Q RH S

28921 - CAAGCATTTGGGAGACGTGGTCCAGAACAAACCCAAGGAAATTTCGGGGACCAAGACCTA - 28980
-Q A F GRRGUPZEOQTOQGNT FGD QDL
- X KL 6 DV V QNI KUPIKETISGTIK T *
- S I W E T W S R T N P R KVFR G P R P N

28981 - ATCAGACAAGGAACTGATTACAAACATTGGCCGCAAATTGCACAATTTGCTCCAAGTIGCC - 29040
-I R Q G T DY K H W P Q I A Q F A P S A
- § DK ELITTN NI GR RIEKILUENUNILILWZGQUVKX
- Q TR DN * L Q T L A A NUOCTTIOCS K C X

29041 - TCTGCATTCTTTGGAATGTCACGCATIGGCATGGAAGTCACACCTTCGGGAACATGGCTG - 29100
-S AFP FGGMSUR I GMEUVTU®PSGTWL
- L H S L E CHM AULA AWK S HULREHG *
- ¢ 1 L W NV T HWHG S HTT FAGNMMMBATD

29101 - ACTTATCATGGAGCCATTAAATTGGATGACAAAGATCCACAATTCAAAGACAACGTCATA - 29160
-T Y HG A I KL DDXUDUPQTFKDNUV I
- L I M E PL N WMTIKIHNSI KTTS Y
- L S W S H * I 86 * Q R S TTIOQORIOQTZRIHT

29161 - CTGCTGAACAAGCACATTGACGCATACAAAACATTCCCACCAACAGAGCCTAARAAGGAL - 29220
-L LN KHI DAY KT FUPZPTEUPIKIKID
- C* T S TULTHTI KU HSHOQO QS UL KR T
- A E Q A H * R I Q N I PTNU RUA AT®*IZKGQ

29221 - AAAAAGAAAAAGACTGATGAAGCTCAGCCTTTGCCGCAGAGACAAAAGAAGCAGCCCACT - 29280
-K K XK K TDEJ AWAUGQPULUZPOQROQIKI KU OQZPT
- K R XK RL M XKL S L CRU RUDIEKT RS S P L
- K E KD * *» 8 S A F A A ETZXKEU AU ADEHUC

29281 - GTGACTCTTCTTCCTGCGGCTGACATGGATGATTTCTCCAGACAACTTCAAAATTCCATG - 29340
-V T L L P A ADMDUDT F S ROQL QN S M
- * L F F L R L TWMTI S PDDNTFZK I P *
- DS S s8S ¢C G * HG * FL Q TT S K F HE

29341 - AGTGGAGCTTCTGCTGATTCAACTCAGGCATAAACACTCATGATGACCACACAAGGCAGA - 29400
-85 G AS ADSTOQA™*TILMMTTQGR
- VELL L I Q L R HKHS * & P H X AD
- W S$ F C * FN S G I NTHUDUDUHTIROQM

29401 - TGGGCTATGTAAACGTTTTCGCAATTCCGTTTACGATACATAGTCTACTCTTGTGCAGAA - 29460
-Ww A M * T F 8 Q F R L R Y I VY S C A E
- 6L C XK R PF RN SV Y DT * S T UL V QN
- & ¥ vV NV F A I P F TIUH S L L L CR M

29461 - TGAATTCTCGTAACTAAACAGCACAAGTAGGTTITAGTTAACTTTAATCTCACATAGCAAT - 29520
-* I L VT K Q H XK * V * L T L I § H 8§ N
- EF S * L. N $ T S R F S8 * L * S H I A I
- N S RN * TA Q V GL VNV FNTILT * Q S8

29521 - CTTTAATCAATGTGTAACATTAGGGAGGACTTGAAAGAGCCACCACATTTTCATCGAGGC - 29580
-L * S M CDN I REJDTILI KT EU PU&PUHTFHRG
- F N Q CVTULGU RT* K S HHKTITV FIE A
- L I NV *H* G GL EURATTTF S S R P

29581 - CACGCGGAGTACGATCGAGGGTACAGTGAATAATGCTAGGGAGAGCTGCCTATATGGAAG - 29640
-H A E Y DR G Y 8 E » ¢ *» 6 EL P I WK
- TR S T I EG TV NN ARESOCL Y G R
- R G V R 8 RV Q * I ML GUZRA AA AYME E

29641 - AGCCCTAATGTGTAAAATTAATTTTAGTAGTGCTATCCCCATGTGATTTTAATAGCTTCT - 29700
-5 P NV # N * F * # € Y P H UV I L I A §
- A LM ¢C K I NF 8 8 A I PM * P * » L L
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P * C VKL I L V VLS POCDTFNDNSTFUL
TAGGAGAATGACAAAARAAAAAAAAAAAARARAAAA - 29736
*« E N D K K K K K K K K X

R R M T K K K K K K K X

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

29701
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1 - GATGGGTCCTTTTCGGTTGGTTGGAGCTAGAGAACATCTAGACAAGAGATTTGCTTGAAA - 60
-bD G S F 8 V G W S * RT S R Q E I C L K
- M G P F RL VG AIREUHULUDI KU RV FAT*N
- W VL F GG W UL EULENTIO®*TI RUDULIULEI
61 - TTTTAGACACATCGACAGCGAGCCGACGTACGGATCACGTGGATGCGTCATATTTGTTAT - 120

-F * T H R QR ADJVZ RITUWM®BRIBHETITCIY
- F R HI DS EUDPTVY G S RGOCUV IV FUVI
- L DT S T ASU RIRTUDU HVDAS YL L L

121 - TATTTAAAATGACAGCAACTGTTCTTTGCTCATTGAGCAGGGAGAAGACGTCTGACGAAT - 180
-Y L K * Q QL F FP A H* A GRU RU RULTN
- I » N D S N C S L L 1 E Q G ED V * R M
- F X M T A TV L €C S L 8 R EXTSDEC

181 - GCCAAAGCAGGCACAACGTCAGCTAGTAGTCGTATGGATCCAARGCAGGCCCACACTGGC - 240
-A KA GTTSA S S R MDUPIKOQA AU HTG
- P K QA QROLV VYV W®WTIOQSURUPTULA
- Q S R H NV § * » g Y G S KA G P HW L

241 - TTTCCATTCTACCTCTCGGAACAAGAACCACAGTTGCTCTTTTGTGTGCAGGTTGAGTCA - 300
-F P F YL S EQEU&POQLULVPFCVQV E S
- FH S5 TSR NI KNUHUSOCSF VCRUL S Q
- S I L P L G T RTTVATLULTCA ATG™* V K

301 - AACGGACAGGAAGTCCAATCTCTGCACGATCACGCACCGAAGCCCCTGAGACACCTTCTC - 360
-N ¢ Q E V. Q 8 L HDHAUPI K UPILURUHTLL
- T DR K SN L CT I T HU RTGSUPO®*TDTF 8
- R T G S P I §S A RS R TEA AU PETP S P

361 - CGGGATAGCCTCCGTGCACTTGTGGAGTTTTTACCGTGAACACCAGATCATCTCGACCTT - 420
-R D S LRAULVETFTLUPOS*TUPUDUHTLTUDL
- 6 I A S V HL WS PF JYRUEUHOQT ITISTTF
- G * P P CTCGV FTJVNTU RS SR PF

421 - TTTCCGCATGACGGGGTCGAACTTGTCGGGATACACAAGTAATTTGCAAGACTACGGAAT - 480
-F P HD GV EL V 6 I HX * F A R UL RN
- F R MTG S NUL S G Y TS NUILGQDYG I
- S A* RGRTU CRUDTAOGQUVICIKTTETF

481 - TCGTGGTTAGTGCCGGTGTTCCAGCAACTCGACCAACGTCTTTACCTGCCGTAAGTCATG - 540
-S W L V PV F Q QL DQ R L Y L P * V M
- R G * C R C S S NS TNJVF FTTZ CRIKSC
- V VS A GV P AT RUPTS L PA UV S H A

541 - CCAGCATCGCCATATTGTGACCCTCATGAGCACGGTGTACACCCGCTTTGGGGTTAACGT - 600
-P AR S P Y CDUPHETHG GV VUHZ PTULUWSG * R
- Q H R HIVTULMSTUVYTI RTF FUGVNUV
- s I A I L * P 8 * A RCTUPA ALTGTULTY

601 - ATGGCGTTACAAGAAGAAGCATTCTTGCCATTATTCCCTCGGCCACCAGTATCGATACCG - 660
-M AL Q EE A F L P L F PURUPUPUV S I P
- W R Y K XK K HS CHUY SLGHGO QY YTZ RYR
- G VTRU RS I LATITIUPSA ATSTIDTUV

661 - TAGCTAGATTTCAGAATACTGAATCCACTGCTCGAACCGTGACTAGGGTAACTTCTAATA - 720
-* L D F R 1 L NP L L EUP * L G * L L X
- 8§ *» I § E Y * I HC S N R D * G NF *» Y
- A R F QN TUE S T AIRTUVTI RV TS SNT

721 - CTTGTTTTGACCTTGTGATTCGTACCGTCACCACGTGAGGCACTTGAGTGAGCACTCGAG - 780
-L VL T L * F V P S PREUA ATILTET™* a L E
- L F *» P ¢C D S Y R HHUV RHTULSEH S S8
- Cc F DLV IURTUVTTT®*G T * V S TIZ RV

781 - TTACCTCCACGTCAGTGAGCGATACAGCTGTTGTTAAAGACACCGGGTCTACCCATGGGA - 840
-L P P R Q * A I QL L L KTU®PGTULTUPMSG
- Y L H VvV S E R Y 8 ¢ C * R H R V Y P W E
- T S T S V 8§ DT AV VYV KDTGSTHG R

841 - GAACTAACGTAGTTTCTAARAGAGCGTGCGCGCCCGTTCAGTTACACGTGAGAAACGCTT - 900
-E L T * F L KEURA ARUPTFS VY T+ ERL
- N * R S F * K S VR ARSVTU RIEITZ KSGTL
- T N V V S K R A CMAU PV QL HUV R KMBAC
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901 - GTTGAACTAATGTAGCTCAGCTTCTCTCCACAGATGACGACGGCACTGGTACTCGTACTT - 960
-V EL M * L S F S PQMTTA ALUVLVL
- L N * ¢ §$ S A S L HR * RRHW Y S Y F
- * T NV AQUL LS TDUDDGTGTRTL

961 - TAACGGACCAAGTGACTCGCGAGACTATTCTCGATGCTCGTGGTCTGTGGGAAGCTTTAA - 1020
-« R T K * L A R L F 8 ML V VCGIK L *
- N G P §S$ D S R DY S RCS WZS8 VG S F N
- T DQVT®RETTIULDARTGTILMWEA ATLTI

1021 - TTCTCACCGTTCTTTAAACTGTGAAAGTTTCCCCTTACGGGTTTCAAACACAAAGGAGAA - 1080
-F S R F F KL * K F PLTGT FIKHIZKG B
- S HG 8L NCE ST FUPULURUVSNTIKTEN
- L T VL * TV KV S P Y G F QTGQURIU RII

1081 - TTGAGTTTTCAGTTTCAGTAAGTTGGTGCACAACTTTITCTTTTTCTGACTCCCAAAGTAC - 1140
-L 8§ F Q FQ * V GA QUL FFF * L P K Y
- * Yy F 8§ F S KL V HNTF S F S DJSOQS T
- E F S V 8 V 8 W CTTV FULFLTUPIK KV P

1141 - CCCGCATATGCGAGACACATGGGACAACGTAGAGGTGTCCTCACATTGTTATACGTGARC - 1200
-P A Y ARHMGQRRGVILTTZLTULY VN
- P HMURUDTMWDNUVEV S S HCY T~ T
- R I CETHOG TT * RCUPHTI UV I RE Q

1201 - AGATGGAACTACTTTACATTAGTAACGCTACTTCARAGTACCGTCTGCACGCTGAAAGAC - 1260
-R WNJY FTUL VTULULQSTVCTTUL KD
- DG T TULH * *» RYTF XKV P S AU R * KT
- M E L L Y I 8 N AT S X VY RLHATET RL

1261 - TTTCGGTGAACACTTGTAACACCGTGACTTTTARATCAATAACTTCCTGGATGATGTACA - 1320
~-F R * T L V T P * L L N Q *» L P G * C T
- F G EHL » HRDYF¥ * I NNF L DD V H
- 8§ VN TOCNTUV T PI K S I TS WMMYT

1321 - CCCATGGATGGATGATTACGACATCACTTTTACGGTACAGGACGGACAGTTCTGGGTCTC - 1380
-P M DG * L RHHPF Y GTOGURTUVULG L
- P WMDUDYUDTITT FTUV QDG QTF W V S
- H G w Mm I T T S L L R ¥ R T D S§ 8 G S L

1381 - TAACCTGGACTCGTATCACAACGTCTAATAGTGTTCGTCAGTTIGTAACTTTCGAGCTGAG ~ 1440
- *» P G L V 8 Q R L I v L v ¢ L * L * A E
- N L D S Y HN V * * C W * V CNPF E L R
- T W TURITTSDNSV G ETFUVTUL S * G

1441 - GCGTTCCCTCCATCCTGATCTACAAAACCTCCGACACACAAACGGATACAACCGACGATA - 1500
-A F P P S * 8§ T KUPPTTHI KT RTIUGQTZPTI
- R S L HPDUL QVNULRUHTWNGTYNU RTR RY
- v P 5 I L I ¥ KT S$SDTTOTTDTTDTU DI

1501 - TTATTCGCACGGATGACCCAAGGAGCACGATCACGACTATAACCGAGTCCGGTATGACCG - 1560
-L FARMT QG ARSU RTL™* P S P V * p
- Y § H G * P K E HD HD VY DNJZ RVRYDR
- I R T D D P R 8§ T I T T I T E S G M T V

1561 - TAATGACCACTGTTACACCTCTGGAACTTACTCCTAGAGGAACTCTATGACTCAGCACTT - 1620
-% » P L L H L WNILTUILTULTETETLTYT DS AL
- N D H C Y T & G T Y & * R N S M T Q H L
- M T TV T P L E L TP®RGTTUL * L ST C

1621 - GCACAATTGTAATTGTAACAACCGCTAAAAGTAAACTTACTTCTCCAACGGTAGTAAAAC - 1680
-A QL * L * Q P L KV NILTULTULGU QT R * * N
- H N C N CDNIDNU R ®* K * T YT F SNUG S KT
- T I VI VT TA AIZKSKIULT S PTV V KP

1681 - CGTAGAAAGAGACGAAGATGTTCACGGAAATAACTGTGATATTTCTCAGAACTAATGTTC - 1740
-R R K R R R C S RIK * L * Y F S8 E L M F
- VERDEDUVHGNNTCDTISOQON™* C S
- * K E T KMV F TETI TV I FLRTUNUV Q

1741 - AGAAAGTTTTGGTAACAACTCAGGACGCCATTGATATTTCAATGGTTCCCTTTCGGGCAT - 1800
-R K F W * QL R TUPULTITFGQWTFUPTF G H
- E 8 F G NN S GRUHE* Y F NGSULSG I
- K V. L V. T T Q D A I D I S M V p F R A F
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1801 - TTTCCACGAACCTTGTAACCTGTTGTCTCTAGTCAAAATTGTGGTGACACACCARARGGG - 1860
-F P RTUL * PV VS S QNOCGDTPKG
- FHEPOCNILTLSTLVZ XKTIVYVUVTHAQZKG G
- 8§ TNILV TOCCL* S KULW * HT KR E

1861 - AGTGTCCGACGACCACAATAGTCTAGTTAAAAACGCGCGTGTGAACTACGTCGTTTGGTG - 1920
-8 VRRPOQ™* s s * KRACETLURZ RTLYV
- VS DDHNJSILVE KNARYNYV VW *
- ¢pPTTTTIV * LKXKTHRVYV * TTSF GE

1921 - AGTTAAGGACTAAACGTTTCTCGTCGACAGTGGTATCAACTACCATAAAGACTTGTCAGT - 1980
-8 * G L NV S RRQWYETL P ~ RL V S
- VKD * T F L VDSGMNTYUHZE KT DULSYV
- L R T XRF S§ 8§ TV V*TTTIZ KTZCRQ*

1981 - AATGCAGAACAGCTGCGGTACCARATATGAAGTCTGGACGAGTGGTTGTCACAGTAATAA - 2040
-N A E QL R Y QI * SLDEUWTULS Q * *
- M Q N S CGTXJYZEVWTSG CH S NN
- ¢C R T A AV P NM K S G R VV VTV I I

2041 - TACCGTATACATTGACCACCAGAACATGTTGTCTGAAGAGTCACCAACAGATTAGAARAC - 2100
-Y R I H * PP E KV V * RV TDNUZRTILEN
- T VY I DHQUNMLSEESU?PTD* KT
- P Y TUL TTU RTTCGC CUL K S HQQ I RKP

2101 - CCGTGATGACAACTTTTTGAGTCCGGATAGAAACTTACCTAACTCCGCTTTIGAATCACGT - 2160
-p * * QL F E S G * XKL T * L R F E S R
- R DDVNTFUL S PDRNULPNSA ALIUNIHYV
- VM TTVF * VRIETT YZLTU?PUL®* I TS

2161 - CCTCAACTTAAAGAGTTCCTACGAACCCTCTAAGAGTTTAAAGAGTAATGTCCACAARAA - 2220
-P QL KEFULRTULO* ETFI KE* CP QK

- L N L K 8 S Y EP S K S L K SNV H KN

- § T * RV PTNUPILI RV * RVMSTIKT

2221 - CTGTAGCAGTTCCCAGTTTATGTCCAACGAAGTCTATTGTAGTTCCTAACACATTITACG - 2280
-L * Q F PV YVQRSTLL * FLTHTFT
- C S 5 S QFMSNEVYCSS * HIILR
- VvV AV P SLCPTZ K STIUVVYV PNTTFYE

2281 - ARGTAACTACAACAATTGTTCCGTGAGCTTTACACGTAACTAGTTCAGTGATAGCGACCG - 2340
-K * L Q QL FREULYT®* LV Q * * R P
- § N Y NN CSVSsSFTHRNM®*TF S DS DR
- vVvTTTI1V P *ALHV TS SV IATA

2341 - CGTTTCAACGCTAGTGAGTTGAATCCACTTCAGARGTAGCGAGTTTCGTTCCCTGAAATG - 2400
-R F NA S ELUNZPLOQZEKT®* RV ST FPEM
- Vs TDL V S * I HF RS S ETFR S L KW
- F QR * * V ESTSEVAST FUV P * NG

2401 - GCAGTCACATATGCACCGTTCCTCGTCGACGTTGATGAGTACGGAGAATTCCGTGGTTTT - 2460
-A VT YAUPTFULUVDVDETYGETFRTGTF
- Q § HM HR S § S TULMSTETNSVVF
- 8 H I CTUVPRURIRT®* * VRURTIU®PWTF S§

2461 - CTTCATTGGAAAGAACTTCCACTAAGTGTACTGTGTCATGAATGGAGACTCCTCCAACAA - 2520
-L HW XK EL P L SV LCHTEUW®WU RTIULTILQ Q
- F 1 G KNF H* VY CVMNGTU DS s N K
- S L ERTSTI KT CTUVS *METU®PZPTR

2521 - GAGTTCTTGCCACTTGAGCTTCGTGAGCTCTGCGGGCAACTATCGAAGTGTTTACCTCGA - 2580
-E F L PLETULZ RTETLTGCGO QUL S5 KO CUL P R
- 8§ § CHL S F VS SAGNTZYU RSV Y LD
- ¥V L AT * A S *ALRANTTIEUVTF FTSI

2581 - TAGCAACCGTGTGGTCAGACACATTTACCGGAGTACGAGAATCTCTAATTCCTGTTTCTT - 2640
-* Q P CGQTHULUZPETYENTZLS®*TFTULFTL
- 8 NR V VI RUHTIVYRSTH RTIUSNSTCTFL
- A TV W S§DTZFTGVURESTLTIU®PV S C

2641 - GTTATGACGCGTAACAGAGGACCAARTGACCGATGTTTGTTACAGAAAGCGAATTTTCCC - 2700
-V MTIRUNU RGU®PNDU RTCTULILG QI KA ATNF P
- L * RV TEDA QMTUDVCY®RI KT RTITFUP
- Y DA * QRTIKS* PMTFUVTTETSTETF S P
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2701 - CCACGTGGTTAATTTCCACATTGGAAACCTCTTCTATGACAAACCCTTCAAGTTCCAATG - 2760
-P R G * F P HWIKUPILUL®™®*QTULOQV P M
- HV V NTFHTIGNTILT FYDIX P F K F QC
- T W L I S T L E T S S M TN P S S S N V

2761 - TTCTTACACTCTTAGTGTAAACTCGAARCTACTTGCACAACTGTITCACGAATTACTTTTC - 2820
.F L H S * ¢ KL EL LA QLTFHETLTLF
- 8 Y T L 8§ V N &€& N Y L H N CUPF T WN Y F S
- L T L L V * TRTTTZ CTTV S RTITTFH

2821 - ACGAGACAGATGTGACAACTTAGGCCATGGCTTCAATGACTCAAACGTACACAARCATCGT - 2880
-T R O M * 0 L R P W L Q * L KR T Q HR
. R DRCDU NULGUHTGT FNDS SNV HNIV
- ETDVTTO™®*AMASMTAQTYTTS S

2881 - CTCCGACAACACTTCTGAAATGTTGGTCARAGACTAGAGGARTGGTTGTACCCATAACTA - 2940
-L R Q K F » NV G QR L EE WUL Y P * L
- 8§ DNTSEMILV VI KT D™* RNGT CTHN *
- PP T T L L KCW S X TR GMVYVY VP ITR

2941 - GAACTACTCACCTCACATCGATGTAAGATGAATAAACTACTACGACCACTTCTTTTGAAA - 3000
-E L L T S H R C KMN KL L R P L L L K
- N Y S P H I DUVR RO™*IVNY Y DUHTFF * K
- T T H L T S M * DE * TTTTTS F E K

3001 - AGTAGTGCATACATAACAAGGAAAATGGGAGGTCTACTCCTTCTTCTCCTGCTACGTCTC - 3060
-8 S A Y ITZ RIXMGGLULULU LULULULRL
- VvV VHT™* QG KWEUV Y S FTF S CY V S
- % ¢ I HN KEWNUGT RS TP S8 S P AT S H

3061 - AGACTCCTTCTTCTTTAACTACTTIGGACACTTGTACTCATGCCATGTCTCCTACTAATA ~ 3120
-T L L L L * L L ¥ TL VL MUPOCTULULILTI
- H 8§ F F F N Y F G HUL Y 8 C H V 8 Y * *
- TP S S L TTULDTUGCTUEA AMMSU PTN S

3121 - GTTCCAGAGGGAGACCTTAAACCACGGAGTCGACTTTGTCAAGCTCAACTCCTTCTTCIT - 3180
-V P E G DL K P R S RUL COQOM AOQULULULL
- F Q RETULUNUBHGV VDV FV KULNTGSTFFF
- S R GRUP*TTESTTUL S S S TP S 5 s

3181 - CTCCTTCTGACCGACCTACTATGATGACTCGTTAGTCTCTAACTCGGTCTTGGTCTTGGA - 3240
-L L L TDJIL L * * L VS L * L G L G L G
- S F *» P TY Y DD S L V S NS VL V L D
- P S5 DRUPTMMT R T™* S L TR S W S WM

3241 - TGTGGACTTCTTGGTCAATTAGTCAAATGACCAATAAATTTTGAATGACTGTTACAACGG - 3300
-¢C 6L L 6 Q L VK * PI NTFE* L L QR
- VD FLVNT®*SNDOQO"* I L NDCYNG
- W T S W S8 I S Q M T N K F A M T V T T V

3301 - TAATTTACACAACTGTAGCAATTCCTCCGTGTTTCACGATTAGGATACCACTAACATTTA - 3360
-* F T QL * @ FL RV S RULGT YU H* HIL
- NL HNC S NS S VF HD *DTTNUNIZY
- I Yy T T VvV A I P P C F T 1 R I P L T F T

3361 - CGACGATTGTATGTGGACTTTGTACCACCACCACATCGTCCACGTGAGTTGTTCCGTTGG - 3420
-R R L Y VDT FUV?PPUPHU RU PR RTETLTFURW
- DDCMUWTIULVYHUHUHTIUVHVYVSCS V G
- T I VvV CGLCTTTTS S S T * V V P L V

3421 - TTACCACGGTACGTTTTCCTCTCACTACTAATGTAATTCGATTTACCGGGAGAATGTCAT - 3480
-L P R YV FL S L L M * F DL P G E CH
- Y H G T F &S S HY * ¢ N 58 I YRENV I
- T TV RVPFUPULTTNUNUVTIZ RTF FTTGT RMS S

3481 - CCTCCCAGAACAAACGAAAGACCTGTATTAGAACGATTICTTCACAGACGTACAACAACCT - 3540
-P P R TNE EU®RUPVULETRTFTFTUDUVQ QP
- L P E QT K DUL Y * ND S S5 Q T Y NN L
- S @ N K R K T C I R T I L H R R T T T W

3541 - GGATTGGATTTACGTCCACTCCTGTAGGTCGAARGAATTCCGTCGTATACTTTTARAGTTA - 3600
-6 L DLRUPILULOM*UVETETFU RIZ ERTIIULILIKL
- D W I Y V HS CUR S8 KN S5 V V Y F * g =+
- X G F T S T P V G R R I P S Y T F X VvV X
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3601 - AGTGTCCTGTAGAATGAACGTGGTAACAACAGTCGTCCGTATAAACCACGATTTGGTGAA - 3660
-8 VL * NERGNNZSUZ RUPYXPRF G E
- VS CRMNUVV TTVVRTINUHDTLUVK
- C PV E * TMW * Q Q 8 s Vv * TTTIW * 8

31661 - GTCAGARATGTTCACACGCACGTCTGCCARGCATGTGTCCAAATATAACGTCAGTTACTG - 3720
-V R NV HTHUV CQACUVQTI *RQULL
- S EMP F TRT S A KH UV S K Y NV S Y C
- Q KC S HAURULU®PSMOCPVNTITSVTYV

3921 - TTTCGAGAAATACTCGTCCAACAGTACCTAATAGAACTATTGGACTTCGGATCTCACCTT - 3780
_F R E I L VQQ@YLTIE ELULDTFUGSHL
- FE K Y S 8 N S T * *»* N Y WTSUDULTF
- S R NTQRU®PTV PNUZRTTIGTULURTIS P S

3781 - CGTGGATTTGTTCTCCTCGGTGGTTTGTGTCTTCTAAGGTTTTGACTCCTCTTTAGACAG - 3840
-R ¢ F VLLGGULOCLTULZ®RTFO™*TILULFRDOQ
- VDL F S S VUV CVF * GV F DS s L D s
- W 1 ¢S PR WU F UV S S KVLTUPUL * TA

1841 - CATGTCTTCGGACAGCTACACTTCGGTTTTTAATTCCGGACGTAACTACTCCAATGGTGT - 3500
-H V F 6 QL HF GF * FRTT™* L L Q W C
- M S § DS Y TSV F NS GURDNY S NGV
- ¢ LRTATTLT RV FTULTIU®PDUVTTZ®PMVUVL

3901 - TGTGACCTTCTTTGATTCAAAGAATGGTTATTCAATGAGAACAAACGACTATAGTTACCA - 3960
- ¢ DL L * F KEWULTFNENDNI KU RTUL™* L P
- v T F F DS KNG Y S MRTNUDYS YH
. *+ p S L I © R MV I Q * BEQTTTIUVTTI

3961 - TTCGAAATGGTACTAAGAGTCTTGTACGAATCTCCACTTCTATACAGAAAGGRACTCTTC - 4020
-F EM VLRV L YEJSU?PILULYU®RIEKETLTF
- 8§ K WY * ES CTUNULMHTFYTTETZRINS S
- R NGTEK S L VRISTO SSIQKGTTULP

4021 - CTACGTGGAATGTACCATCCACTACAATAGTGATCACCACTATAGTGAACACAACATTAT - 4080
-L R G M Y HPIL Q * *» § P L * * T Q H Y
- Y VECT I HUYN S DHH Y S EHNTIM
- T W NV P S T TI VITTTIUVNTTULW

4081 - GGGAGGTTTTTCCGACCACCGTGATCACTCTACGAGAGTTCTCGAAACTTCTTTCACGGT - 4140
-G R F FRPUP * *» L YE S S RNTFF HG
- 66 F S DHRUDUDSTU RUVULUETST FTUV
- EV F PTTVMTULU RETFS KULTUL S R §

4141 - CAACTACTCATATATTGGTGCATGGGACCTGTTCCTACACGACCAATATGTGAACTCCTT - 4200
-Q L L I YWOCMGU®PVUPTU RU®PTITZG CETLTL
- N Y 8 Y I GA WDULVFLHDIOGQYVNSTF
- T THIL V HGTT C S Y TTNMM®*T P §

4201 - CGATTCTGACGAGAATTCTTTACGTTTAGACGTAAAATACATGATGGAAGTCTTCGTGGA - 4260
-R F * R EF F TP F R RIKTIUHDGS S UL RG
- p S D ENSLURULUDV K YMMEV F VD
- I L TR I L Y V * T *» N T * W K S S W I

4261 - TTACGATTCCTTCTCTAAGATCCTTGACATAGGACCTTAAACTCTCTTTACGAACGAGTA - 4320
-L R F L L * D P * HRTULUNSTULYERYV
- Y D S F S K ILDTIGU®P™*TULUFTMNEY
- T 1 P $ L R S L T * DL KL SULURTST

4321 - CGACTTCTCTGTTCTTTTAATTACGGATATACGTACCTACAATCTCCGGTATTACCGTTGS - 4380
- R L L C S F N Y G YTUVYULOQSURYYRMW
- D F 8V L L I TDTIT RTYNULJGTITV G
- T 8 L F F * L., ® I ¥ VY P T I S V L P L V

4381 - TAGGTTGCATTCATATTTCCTTAATTTTAAGTTCTCCCGTAGCAACTGATACCACAGGCT - 4440
- v A F I F P * F * VL P * QL I P QA
- R L HS Y FL NFKVF S R SN * Y HRL
- g CcC I HI S L I L $ s P V ATUDTTG *

4441 - AAGAAGAAAATATGATCATTTCTCGGACATCGAAGATAATAATGCTTCGACTTGAGAGAT - 4500
-K K K I » 8 F L G HRU R * * C F DL R D

R R K YD HUPF 8 DI EDNJNA ASZST * E I

E ENMTI I S RT S K I IMULUZRILTETRTF
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4501 - TTACTCGGCGAACAGTGTTACGGTTARCCAATACACTGTGTACCAAAATTAGARCTTCTC - 4560
.L L 6 EQ C Y G * P I HCVU?PKTULETLTL
- Y 8§ AN S VTV NQYTTVY QN * N F 8
- T R R T VL RUL TNTULTGCTI KTIURTS P

4561 - CGACGCGCGACATACGCAAGAGAATTTCGAGGACGGCATCACAGTCATAGTAGTGGTCTA - 4620
-R R AT Y AURETFRGRIHMHSMHS S5 G L
. DA RHT G QENU FEDSGTITUVIVV VY
- T R DI R KR I S RTM ASOQS * * W S T

4621 - CGACAATGATGTATATTACCTATGGAGTGAAGCAGTAGTTTCTGTAGACTCCTCGTGAAA - 4680
-R Q * ¢ I L PME™* S S S F CRUL L V K
- DND VY YL W S8 E AUV VS V DS S = N
- T M M ¥ I T ¥ G V X ¢ * F L * T P R E T

4681 - CATCTTTGTCAAAGAAACCGACCGAGAATGTCTCTAACCAGGATARGTCCTGTCGCATGT - 4740
-H L C Q R N R PR M S L TURTI S P V A C
- I P V X ETDURETCL *~ P G * VL 5 HV
- s L 8 K K P T E NV S N Q D K S C R M 8

4741 - CTCAATCCACAACTTAAAGAATTCGCACCACTGTTTTAACACATGGTGTGAGACCTCTCG - 4800
-L N P Q L K E F A PL PF * HMV * DUL S8
- §8 I H N L K N S HHCU FNTWTUGCET S R
- QO s T T * R I R T TV L THGUV R PULG

4801 - GGGCAGCTCAAAGTAGAACTGCCACTCCAAGAAAGTGAACTGTTTGATTTCTCAGAGAAT - 4860
-G QL KV EL PL QE S E UL F D F 8 E N
- G S 8§ K » N C H $ K KV NCIDL I S Q R I
- A A Q S R TA TUPIRIKOT®* TV *¥ F L RE *

4861 - AGCGGACGCCCTCCAATTCTGATATTTTCACAAGTGTTGACACCTGTTGTGATTAGAGGTG - 4920
-R DAL Q F * Y PHIXC* HUL UL * L E V
- G T P S NS DI F TS VDTTCTCD®* R C
- ¢ R P P I L I F S Q VL TPV V IRGUV

4921 - TGTGTCGAACACCTATACAGATACTGTATACCTGTCGTCAAACCAGGTTGTATGAACCTA - 4980
-C vV E HL Y R Y C I PV V KUP GCMNTL
-V S NT Y TDTV YL S S N QVV * T Y
- ¢ R TP I Q I L ¥ T CRQTRUL Y E P T

4981 - CCACGACTACAATGTTTTTAATTTGGAGTACATITAGTACTCCCATTCTGAAAGAAACAT - 5040
-P R L Q CF * F GV HL VL P F * K KH
- H D Y NV F NL E Y I = Y 8 H S E RNM
- T T T M F L I W S T VF 8§ TP I L K E T *

5041 - GATGGATCACTACTGTGTGATGCATCACTTCGAAAGCTCATGATGGTATGAGAACTACTC - 5100
-D G S L L ¢ DA SLRIKIL MMV * E L L
- M DH Y C V M HUHU FE S S8 * WY E N Y §
- W I T TV * ¢ I T S KA HDGMZBRTTL

5101 - TCAAAAGAACCATCCATGTACAGACGAAATTTGGTGTGTTTCTTTACCTTTAAAGGAGTT - 5160
-8 K E P S M YR RWNULV CVFF TV F K GV
- Q K N H P CTUDETI WCV S L P L KEF
- XK R T I H V Q T K F ¢ v F L ¥ L * R 8§ S

5161 - CAACCACCAAATTGAAGTTAATTTACCCGACTATTGTTAACAATAARACAGATCACAARAT - 5220
-Q P P N * g * F T R L L L T I N R S Q N
- N H Q I E V N L P DY C * Q * T D H K I
- T T K L X L I ¥ P T I ¥ M R X @ I T X *~

5221 - AATCGTGAAGTTGTCGAACTTCAGTTTAAGTTACGTGGTCGTGAAGTTCTCCGAATAATA - 5280
-N R E V V EL Q F K L R G R E VL R I I
- I V KL S N F S L S8 YV VYV K F SsS E * Y
- S *» 8 C R T S V * V T W S8 * 8 8 P N N I

5281 - TCTCGGGCACGACCACTACGACGATTGAAAACACGTGAGTATGAGCGAATGTCATTATTT - 5340
-8 R A R PL RURUL X TZREYEUZRMMS L F
- L GH DHY DD * KHUV S M S ECUH Y F
- s ¢ T T T T T I E NT *~ Vv * A N V I I L

5341 - TGACAACCGCTCGAACCACTACAGTCTCTTTGATACTGGGTAGAAGATGTCGTACGATTA - 5400
-* Q P L E P L Q 8 L * Y W V E D V V R L
- D NR 8 NH Y &8 L F DTG * KM S Y D +*
- T T AMNIR T T T V S$ L I L 6 R R C R T I K
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5401 - AACCTTAGACGTTTCGCTCAAGAATTACACCACACATTTGTAACACCAGTCTTTTGATGA - 5460
-N L R R P A QEULHUHTT FV TPV F * ¢+
- T L DV S L KNJZYTTHTULT®*HUQSF DD
- p * T F R S R I TPHIOCNTSTILILMM

5461 - TGGAATTGCCCACATCTTCGACACTACATATACCCATGAGATAGAATACTATTAGAATTC - 5520
-W NCPHULIU RHYTIYU®P* DI RIULULEF
- 6 I AHI FDTTJVYTHETITETYY * NS
- EL P T S S T ULHTIPMU®BRT®* NTTIZ RTIWL

5521 - TGTCCACAAAGGTAAGGTACACACACACCAGCACTACGATGTGTTATAGATCATGTITGTT - 5580
-C P Q R * G THTU®PA ALUZRTGCUVIDIHUVUV
- VH KG K V HTHO QHYTDVUL * I MULF
- S T KV R Y T HT S TTMTCYUR S C C s

5581 - CTCAGAAGAARACEATACTACAGACGTGGTGGACCACTCATATTTAATCTCGTTCCATGT ~ 5640
-L R R K Q Y Y R R G G UPR L I F N v v p C
- 8 E E N N T T D V V DD S Y L M S F HV
- Q K KT I L Q@ T W W TTUHTIO®*TCTRSM*

5641 - AAGAATACACGCTTACTCATGTGACCATTGATAGTCACACCAGTAATGTGAGTATATTGA - 5700
- XK N T R L L M » P L I V T P V M * V Y
- R I HA Y S CDUHOM™* * 8 HQ * CE Y ITD
- EY TUL TH UV TTI DS HTSNUVSIULT

§701 - CGATTCCTCTGGGAGATAGCATAACTGCCTCGAGTGGAATGTTTCTACAGTCTCATGTTT - 5760
-R F L WETIA AWOM®™*=TULUPURUVETCTFZYSULMTF
- DS S G R * HNCULEUWNUVSTV S CF
- I P L G D S I TAGU S SGMTFTULUGQSUHUVS

5761 - CCTGGTCACTGACTACAAAAGATGTTCCTTTGTAGAATGTGATGTTGGTAGTTCGGACAC - 5820
-P GH *L Q KM FILU CRMM®*CMW* F G H
- L v T D Y K R C & F v EC D V G 8 88 DT
- W SsS L T TJI XKD V P L * NVMUILVYV VYV RTQ

5821 - AGCATATTTGAGCTACCTCAATGAATGTGTCTCTAACTTGGTTTTAACCTACCCATAATA - 5880
-8 1 FP EL P Q * M CUL * L GF NTILUPTI I
- A YL 8 YL N EG CVSUNTLVTULTYP * Y
- HI *A TS MNUV S L TWTF * P THNI

5881 - TTTTTCCTATTACGAATGATATGTCTCGTCGGATATCTGGAACATGGTTGAGTTGGTAAT - 5940
-F F L LRMTISOGCTLV G YTULEUHTG G™* V G N
- F 8 Y Y E * YV S8 S DI WNMVYVYETLUVHM
- F P I T N D M 8§ R R I 8 G T W L S W * W

5941 - GGTTTACGCTCAAAACTATTAARAGTTTGAGTGTACAAGATTGTGTTTTAAACGACTACTA - 6000
-G L R S K L L K F E CTURULG CTFIEKTZ RTILTL
- VY A QDNJY * 8§ L §$V QD CV L NUD Y =
- F T L KT I KV * V Y K I V F * T TT K

6001 - AATTTAGTTTACTGTCCGAAGTGTTTCGGTCGAAGTGCTCTCGATAGACAGTGTAAGAAG - 6060
-N L V Y C P K CF GRS AULUDTU RUGOTCIKK
- I * F T V R S V 8 V EUV UL S8 I DSV R R
- F 8 L. L §$S E V F R 8 K C S R » T V * E G

6061 - GGTCTGAACTTACCGCTACATCACCGATAACTGATATCTGTGATAAGTCGCTCAAAGTTC - 6120
-G L N L P L HHR * L I 8V I SR S K F
- VvV * T Y R Y I TDN * YL * * V A Q S S
- 8 EL TA TS PITUDTIGCDITEK STULZXUVL

6121 - TTTCCACGATTTAATGACGTATTCGGTTAACAAACCGTGTAATTGGTCCGATGTTGGTTC - 6180
-FP P R F NDV F G * Q TV * L V RCUWF
- F HDL MTJY S VNI KUZ PG CNUWSUDV G §
- S T I * * R I R L T N R V I G P M L V L

6181 - TGTTGCAAGTTTGGTTTGTGAACCACAAATGCAACAGAAACCTCATGTTTCGGTCATCTA - 6240
-¢C C K P GL * TTUWNUA AWATTETSTC CT FGHUL
- VA S L V CEPOMOGQOQEI KU PHV SV I Y
- L Q VWU FVNU HIEKTU CNI RINTILMMTFTZ RS S M

6241 - TGAAGTTTAAGTAAACTTCAACGACCGTCATCTTCTGTGTGTTCCTTACCTGTTAGAACGA - 6300
-* S L S KL Q D RHULILOG CVUPJYTULULER
- EV * V N F KTV TITFOCVTF FULTTCS* N E
- X F K *« T S R P § 8§ § V € € L P V R T N
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6301 - ACACTTTCAGTTGTTGGGTGGAGACTTCTTCATCACCTTTTAGGATGGTATGTCTTCCTT - 6360
-T L S V V 6 WRULULUHHLILGWYVFL
- H F QLLGGDF FF ITTF * DGCMS S F
- T F S C W V E T S 8 8§ P FRMVCUL P S

6361 - CAGTATCTCACACTGCACTTTTGATGGCTTCAACATCCGTTACAGTATGAATTTGGTAGT - 6420
-Q YL T L HF * WL QHPULOQYETFGC S
- 8§ 1 s HCTUVFDGV FNIRY S MNILUWVUV
- V S HTALULMAST S VTV * I R * S

6421 - CTACTTCCACAATTTCATTGTGTTCTCAATCCAGTACTCCTAGAATACCGACGAATACAC - €480
-L L P Q FHCVLNUPUVL L EYRRTIH
- Y F HNF I V F S I QY S * NTUDEYT
- T $ T I 8 L C S Q s s TP R I PTNTP

6481 - CTTTTGTGTTCGTAATGGTAATTCTTTGGATTACTCGAAAGTGATCGGAATCCRAATTTT - 6540
-L L C 8§ * W * F F G L L E S DZRNPNF
- F C VRNSGN NS LD Y S K V I GI QI F
- F V F VM V I L W I TR RIK™* S E S KF L

6541 - TGTTAACGGTGAGTACCATAACGACGTTAATTATCACAAGGAACCTCATITTAAAACCGA - 6600
-C * R * V P * R R * L 8 QG T S F * N R
- V N G E Y HNDVNYHIKEUPUHT FI KT E
- L TV SsSTITTULIITA RWDNILTITILIKPN

6601 - ATACAGTTTGGTAAGAATCCTGITCGTCGTTARTGTTGTAGTTTAACGCGATTCTCTAAT - 6660
-1 Q F 6 K NP V RR * CCSLTUZRTF SN
- Y S L VR I L F V VNV VYV *x RD S L I
- T V W * E §$ ¢ 8 S L.M L » F N A I L * S

6661 - CGTGTTGCACACAAATTGTTAATATACGGAATACACAAATGTAATAACAAGGTTAACACA - 6720
-R VA H K L L I Y G I H K OCNNDNIK V N T
- VL HTNIC * Y T E Y TNV I TRUL T H
- ¢c ¢ T Q I v NI RNTIOQM®X* * Q G * HM

6721 - TGAAAATGATTTTCATGGTTAAGATCTTAATCTCGAAGTGATGGATGTTGATAACGATTT - 6780
-* K * F 8 W L R 8 * 8 R §$ b G C * * R F
- ENDF HG * DL NULEVMDVUDNUDF
- K M I FMV KIULTISI K™* WMULTITTIF

6781 - TTATCACAATTCTCACAACGATTTAATACAAACCTACGGCCGTAATTAATACACTTCAGT - 6840
-L 8 Q F S QR FNTWNULWZRUPT* L I HTF S
- Y HNS HNDULTIOQTYGRN®* Y TSV
- I TI1IJLTTTI * Y KPT AUV INTIULGQHW

6841 - GGGTTTAAAAGATTTAACAAGTGTTAGCGATACACCGATAACAACAATTCATAAACGAAT - 6900
-G F KR F N K C * R Y TDNIDNNS * TN
- 6 L K DL TSs8 VS DTU?PTITTTIUHIKTRI
- v *» K I * Q VvV L A I H R * Q Q F I N E 8§

6901 - CCARGAGATTAGACACATTGACGACGAAAACCACATGAGAATAGATTAAARACCACGAGGA - 6960
-P R D * T H * R R KUPHENU RTULIKPRG
- Q E I R H I D DENUHMRTID®* N HE E
- K R L DT L T T K T T * E * I K T T R K

6961 - AGAATAARCATTACCGCAATCTCTTAACATAGAATTAAGCAGATTGCAATGATGATACCTA - 7020
-R I T L P Q §$ L N I E L S R L Q * * Y L
- E * H Y RNILULT* N * A DCNUDUDT *
- N N I T A I 8 * H R I K Q I A MMTI P K

7021 - AAGACACTTCCAAGAAAAGGAACGTCGTAAACAAATTCACCTAATCTGAGGGAACTAAGA - 7080
- K T L P R K G T s * T N S P N L R E L R
- R H F Q E K E RRIKOQTIHULTI * G N * E
- D TS K KR NV VN KV F T * 8 E G T KN

7081 - ATAGGTCGAGAACTTTGGTAAGTCCACTGCTAAAGTAGCATGTTCGATCTGAACTGTTAA - 7140
-I G R E L W * V HC * s S M F DL N C =
- * V EN F G K 8 T A KV A C S I * TV K
- R 8 R T L V S P L L K * H VR S EUL L K

7141 - AATCCACGACCGGCGACTCACCCAAAACCGTATATACAACAAGTGTTTTAAGAAAATAAAT - 7200
- N P D RRUILTOQNURTIVYNI KT GCT FI KU KTIN
- I @ T GD S P KTV Y TT S V L R K * I
- S R PATHUPIKUPYTIOQOQVF * EN K ¥
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7201 - AATCCAGAAAGTCGATATTACGTCCACAAGAAACCGATAAAACGATCAGTAAAGTAGTCG - 7260
-N P E S R Y Y V HKXPTIZKZ RTZSVIK * S5
- I Q KVDITSTZRINZER®*UNDIQ®*S SR
- S R K S I LRUPOQETDZEKTTISZIKUVVYV

7261 - TTARGAACCGAGTACACCAAATAGTAATCATAACATGTTTACCGTGGGCAAAGACGTTAC - 7320
-L RTEJVYTJXK * * § * HVYRGU QRRY
-« EP ST PN NS SNUHNMMTFTUVGIKTUDUVT
- XK NRVHQTIUVIITGCLTPUWAIKTTLTFP

7321 - CAATCCTACATGTAGAAGAAACGAAGAAAGATGATGTATACCTTCTCGATACAAGTATAG - 7380
-Q S YM * K KRRIEKMMYTT FS I QV *
- NPT CRURNTETETRT®™*CTIZPSTU RYZK Y S
- I L HV ETETTZ K XKDDUVYLLDTSTIUV

7381 - TACCTACCAACGTGGAGAAGCTGAACGTACTACACGATATTCGCGTTAGCACGGTGTGCG - 7440
-Y L P T WUR S * T Y Y TTITFA ATLA AT RTCA
- T Y QR GEA AEUZRTTT RYSR* HGUVR R
- P TNV EKULNUVILHDTIR RV YV STV C A.

7441 - CAACTCACATGTTGATAACAATTACCGTACTTCTCTAGARAGATACAGATACGTTTACCT - 7500
-9 L T C* * QL P Y FSRZKTIGQTITZRTILP
- N 8 HVDNUJNJUYZRTSTULETRTYRYV YL
- T HMULTITTITJVILULS®*XDTTDTTFT S

7501 - CCGGCACCGAAGACGTTCTGAGTGTTAACCTTAACAGAGTTAACACTGTGTAAAACGTGA - 7560
-P AP KTTF * VL TLTETLTTULTCIKT *
- RHRRURSET C®*TUP* Qs * HCV KTZ RTD
- ¢ T EDUV L S VNTLUNTZ RVYNTUV * NV T

7561 - CCATCATGTAAGTAATCACTACTTCAACGAGCACTAAACAGTGAGGTCARATTTTCIGGT - 7620
-P 8 C K * S L LQRALNTSTETV VI KTFS G
- HH V S NHYFNTETHS*TUVRSNTFTLV
- I M * VvV I TTSTSTUI KG Q®*G QI F WL

7621 - TAGTTGGGATGACTGGTCAGTAGCATATAACAACTATCACAACGACACTTTTTACCGCGC - 7680
-%« L 6 * L VS § I *» QL S QRETFTLUPR
- S WDDUW SV AYUNUNTZYUHNUDTTFY R A
- V6 MTOGOQ*HITTTITTTTULTFPFTAR

7681 - GAAGTGGAGATGAAACTGTTCCGACCAGTTTTCTGGATACTCTCTGTAGGAGAGAGGGTA - 7740
-E V EM KL FRUPVF FWTILSUVGETRYV
- KWR * NCSDOQTFSGYSL * EUR G *
- 8 GG DETUV?PTSV FLDTTULTCGCRTEREGK

7741 - ARACAGTTAAATCTGTTAARCTCTCGATTGTTGTGATTTCCAAGTGACGGATAATTACAG - 7800
-K Q L NL L NS RTULTULT®*TFU®PSDG * L Q
- NS * I C * TOLDSGCC CDTFIOQVTTUDNY 8
- T V K S V KL S I VVISZ KS®*URTITITV

7801 - TATCAAAAACTACCGTTCAGGTTTACGCTGCTCAGACGAAGATTCAGACGAAGACACATG - 7860
-Y Q XK L P FRPFTULULRZ RRTFIRT RTR RIUEHM
- I KN YR SGULU RTCSDTETDTSTDTETDT *
- § KT TV QV YAAGQTTZ KTIGQTIKTH D

7861 - ATGTCAGTCGACTACACGGTTGGATAAGACAACGAACTGGTTCGAGAACATAGTCTGCAA - 7920
-M S VDYTVG®*DUNETLVT RTETHSTL Q
- QS TTRULDTZEXTTNT WTFENTIUVTCGCN
- Vs8R L HGW IR QRTGSURT™* S AT

7921 - CCTCTATCATGACTTCAAAGGCAATTCTACARACTACGAATACAGCTGTGGAAAAGTCGT - 7980
-P L 8§ * L QR QF Y KLRTIGOQLUWI KSR
- L Y HDF KGNS STNTZYTETYSCGTZK V V
- s I M T 8 K A I L Q T T N T A V E K 8 L

7981 - TGAAAATCACAAGGATACCTTTTTGAATTCCGTGAACAACGATGTCGAGTGTCGCTCAAT - 8040
-*» K 8§ 0 6 YL FETFRETG QRT CR RV S LN
- ENHKDTTFTULNSVNNDTVYVTET CTR RS I
- K I TR IPTF * I P * TTMS SV AGQQS

8041 - CGTTTCCCACATCGARATCTACCACAGGAAAGATGTAAGCACAGTCGACGGGCTGTTCCA - B100
-R F PHRNZLTZPOQETZ RTCT KU HTST RTRAIUVTEP
- vs HIETIJVYUHTRIEKTUDVSTVDTGTLFH
- P P T &8 K &8 T T G K M A" A Q 8 T G C 8 T
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8101 - CAACAACTATGGCTACAACTGTGTTTCCTACAATAACTTACAGAGTTTGAAAGTGTAGTG - 8160
-Q Q L WL QUL CUPFPLQ *L TEVFE S VV
- NN Y G Y N CV S YNNULIGQS UL K V *
- T TMATTU VF PTTITYRV *» K C S E

8161 - AGACTGAATCTTCACTGTCCACTGTCAACATTGTTAAAGTACGAGTGGATATTATTCCAA - 8220
-R L NL HCPUL S TULULIKYEWTIULF Q
- D * I F TV HCQHTC * 8 T S G Y Y S N
- T E S S L 8§ T V NI V KV R V D I I P T

8221 - CTTTTGTACTGCGGGTCTCTAGAACCGCGTACATAACTGACATTACGTTCCGTATAGTTA - 8280
-L L ¥ C G S L EPPRT* L TLR S V * L
- FCTAGUL * N RV HNT™* H Y V P Y § Y
- F VL R VS R TAY I TDTITTFIRTIUVT

8281 - CGGGTTCATCGTTTTTCAGTGTTACAAAGTGAGTAGACCTTACATTTTCTGATGTACAGA - 8340
-R VHURPF S VL Q0 Ss E * TL HU FULMYR
- G F I VF QCY KV SR RUPY I F * CTE
- G 8§ 8§ F F §$ VT K * vV DUL TV F & D V Q K

8341 - AATAGACTTGTCGACGCATTTGTTTAAGCATCACGACGGTTCTTCTTGTTGTATGGAAAA - 8400
-N R L V DAVF V * A § R RF F L L Y G K
- I DL S8 THULVF KHHDGS S CCMUEN
- * T C R RI CL S TI TTUV L L V V W K I

8401 - TCTGATTGAACACGATGTTGATCTGTCCAACAGTTACAGTATTGATGATTTTAGAGTGAG - 8460
-8 bpb * T R C* S V Q QL Q Y * ~ F * 5 E
- L I EH D VDL S N S Y S$§ I DDUF R V S
- * L NT ML I C P TV TV L M I L E * V

8461 - TTCCCACCATTCTAACAATCATGAACAAAATTTGAATACGAATTCCGGTGTAATAACACG - 8520
-F P P F * Q s * T K F E Y EFRCNNT
- 8 HH S N NHEOQNILNTNSGV I TR
- p T I L T I M NK I * I R I P V *» * H A

8521 - CAAGAACGACGTAACCAAACAATATAGCAATACGGTCATGTATGTAACAGTTAGGTACTA - 8580
-Q ERRNOQTTTI * Q Y GH V C N S * V L
- K N D V T K Q Y 8 N TV M Y V TV R Y Y
- R T T™ * P NN I AIIRSCM®*OQQULGTT

8581 - CCAATGTGTTTACTTTAGTAACCAATGTTTCGGTAAGTCCTACCACAGTGAGCACTGTAG - 8640
-pP M ¢C L L » » P M F R *» V L P Q * A L *
- Q ¢ VY F S NQCTFGI K S Y HS EHC s
- N VvV F TL VTNV S VS P T TV S T V V

8641 - TAAAGATGACTACTAACAAAACGTTTATITGTACGACCAAAACTGCGTACCAAATCGGTC - 8700
-* R * L L T X R L FVRUPIKILURTIK SV
- K DDyY * Q NV YL Y D QNCV P NR S
- K M T TN K TVF I CTTI KTA AY QI G R

8701 - GCACCACCAAGTATGTTTTTACTGTTTTCGACGGGACATCATCGACGATAGTAATGTTCT - 8760
-A P P 8 M FLUL F S TGHUHIRI R * * C S8
- HH Q V CF Y CFRRUDITIDUD SN VL
- T T X ¥ v F T ¥V F DG T S S T I VM F 8§

8761 - CTCTAACCAAAGTATCACGGACCGAATGGCCCATGACACGACTCTCGTTAGTTACCACTG - 8820
-L * P K Y HG P NGP * HD S R * L P L
- S NQ 8§ I T DRMMAHUDTTULV S Y H ~
- L T KV 8 R T E W P M TR L S L V T T E

8821 - AAGAACGTAAAAGATGGAGCACAAAAATCACGACAACCGTTGTAAACGATGTGTGGAAGG - 8880
-K NV KD G A Q K SR OQPUL * T M C G R
- R T * KM EH KNHUDDNUZRUGCIKU®RCV E G
- E R KR W S T K I TTTV V NDV W K V

8881 - TTTGAGTAACTCATATCACTAAAACGATGGAGACGAACGCAAGAACGACGACTCACATGT - 8940
-F E * L I 8 L K R W RIRTIGQEURU RIULTC
- L 8 NS Y H * NDGDEU RIKNDUD S HV
- * VT H I T K TMETNW AU®RTTTTHML

8941 - TAAAAATTCCTACGATACCCGTTTGGACACGGTATAACAATACTGTGATTAAACGATCTC - 9000
-* K F L R Y P F G HG I TTTIUL* L NDL
- K NS YD TIRULDTV * Q Y C D * T I S
- XK T P T I P V W TR Y NN TV I K R § P
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9001 - CCAAGATAAAGAATATCACTCGAAGCAGGTCTGTGAGCAATACACGAATACCTACCAAGG - 9060
-P R * RI S L EAGTUL * A I HEUVYUL PR
- @ DK EY HS KQV CEOQUYTNTYOGQG
- X I XK NI TR SUR SV SNTU®RTIU®PTIKUV

9061 - TAGTATGTCAAAGGATTGTGAATGGACCTCCCAAGACAATCTCATCATTGTTGAAAACTA - 9120
-*%* Y V X GL * M DL PR S HHTC C™* K L
- § M S K DCEWTSOQDNIULTITIUVENY
- vV €CQ R I VNUGU®PU®PI KTTI S SL L KXKTT

9121 - CGACTCATGACATCTGTACCATGTACGCTTTCCAGTCTTCATCCATAAACGGATAGATGG - 9180
-R L M T S V P C TUL S S L H P * T DUZR W
- D 8§ * HL YHYVY RV F PV P I HKUZ RTIDG
- T H D I C T MY AUV F QS 8 5 I NG * MV

9181 - TCACCATCTACCCAAGAATTATTACTCGTAATGTCTCGAGATAGTCCTCAAAAGACACCA - 9240
-8 P S T Q EL L L V M S RD S P Q K TP
- HH L P KNY Y S * CL E I VL KZRHH
- T I ¥ PRI I TRNJUV SR * S S KDTT

9241 - CAACTACGCTACTTAGAGTATCGATTGTAGAAATGAGGAGAACACGTTGGACACCCACGA - 9300
-Q L R Y L E Y R L *» K * 6 E HV G H P R
- N YAT * S I DCURNEENTILUDTHE
- T T L L RV S I VEMUBRIRTR RUMKKTUPTK

9301 - AATCTACACAGACGAAGTCATCACCGACCACCATAATAACGGTATAACCACTGAACACGA - 9360
-N L HR R S HHIRUPUP * *» R Y NI HT* TR
- I ¥ TDEUV I TDUHUHNNGTITTTEHTD
- 8§ T Q T K S S P TTTTI I TV * P L NT T

9361 - CGGATGATGAAATACTTTAAGTCTGCACGAAAACCACTCATGTTGGTACAACAACGACGA - 9420
-R M M K Y F K S ARIEKU PILMULUVOQOTZRR
- G * * N T L-S L H E N H S C W Y NND D
- DDETIUL™* VCTI KTTHUVYVYGTTTTI

9421 - TTACGTGAAAACAAAAACTACAGAAAGTGATATGAGACAGACCGTGGTCGAATGTCGAAA - 9480
-L R EN KD N Y R K * Y ETUDIRGU RMS K
- YV XKTKTTTESDMZ®BRUI QT V V ETCTURK
- T * K Q KL Q KV I * DR P W SNV E R

9481 - GACGGCCCTCAGATGAGTCAGAAAATGAACATGAACTGTAAGATAAAGTGGTTACTACAA - 9540
-D G P QM S Q KMNMUNTGCECIE KTII KU MWTILTLQ
- T A L R * V R K * T * T V R * S G Y Y K
- R P S D ESENZEUHTETL* DKV UV TTK

9541 - AGTAAGAACCGAGTGGAAGTTACCAAACGGTACAAAAGAGGATAACACGGAAAAACCTAT - 9600
-S K N RV EUV T KU R Y XK URG * HGIK K T Y
- VR T EWIXUL P NG T XK EUDUNTEKUP I
- * E P S G6S Y Q TV Q KR ITUZ RIEKNILTL

9601 - TGTCGTTAGATACATAAGACATAAAGAGACTTCGTGACGGTAACCAAGAAATTGTTGATA - 9660
-C R * I H X T * RDVF V TV TI KI KT LTLTI
- VV R Y I RHIKUET S * R * P R N C * =
- S L D T * D I K R L R D G\ N Q E I VvV D R

9661 - GAATCCTTTTCTCAGTACAAATTACCTCAATGTAAATCATGGAAGCTCCTCCGACGAAAC - 9720
-E 8 F 8 Q Y KL PQ C K S W KL L RURN
- N P F L STNUVYULNUVMNUHTGT S S S DE T
- I L F S V. Q I T S M * I M E A P P T K H

9721 - ACATGGAAAAACGAGTIGTTCCTTTACATGGATTTTAACGCATCGCTCTGTGACAACGGT - 9780
-T W KN EUL F L YMDVFNUA BASTLTC CTUDN G
- HG6 KT S C S F T W I LTHI RGSVTTV
- M E KR VVPLUHGT F * R I AL * Q R *

9781 - GAATGTGTCATATTGTCCATAGAACGAGATATATTGTTCATGTTCATAAAGTCACCTCGG ~ 9840
-E CV I L S IEURUDTIULTFMMT PFPTIIZI K S UPR
- NV S Y CP* NEI Y CS C S * S8 HUL G
- M CH I VHR TURY IV HVYVHI KU VTS E

9841 - AATCTATGATGGTCGATAGCACTTCGTCGAACGACGGTGAATCGTTTCCGAGATTTACTG - 9900
-N L * WwWs I ALIRU RTTVDNUIRIEFI RUDTITULTL
- I"Y DGR * HF VEURTZ RT®*TV S E I Y *
- 8§ M MV D ST S S ND GTE ST FUPTU RTE FTE
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9901 - AAATCGTTGAGTCCACGACTACAAGAGATGGTTGGTGGTGTCTGTAGTTAGTGAAGACGA - 9960
-K S L 8 P RL QEMV GGV C S * *» RR
- N R * V HD Y K R WIUL V V S YV V S E DD
- I VE S T TTRDGWWOCL * L V KT T

9961 - CAAGACGTCTCACCAARATCCTTTTACCGTAAGGGCAGTCCGTTTCAACTTCCCACGTAC - 10020
-Q DV S P K S F Y RIE KSGS P F QLUPTY
- KT S HQNUP F TV RA AVI RTE FNUFUPR RT
- R RL T K I L L P * G Q S V S T S H V P

10021 - CATGTTCATTGGACACCTTGATGTTGAGAATTACCTAACACCAACCTACTGTGTCATATG - 10080
-H V H W TP * C * EL P NTUNULULTGCHM
- M F I GHL DV ENZYTULTU®PTVYCUV I «*
- €858 L DTULMULU RTIT™* HOQUPTUV S Y D

10081 - ACAGGTTCTGTACAGTAAACGTGTCGTCTTCTGTACGAATTAGGATTGATACTTCTAGAC - 10140
-T 6 8 VQ * TCUPRULULJZYZ ETLGTILTITULTULD
- Q VLY S KRV V PF CTN * p * Y F * T
- R FCTUVNUV S S SV RIURTIDTSTZRTR R

10141 - GAGTAAGCGTTTAGGTTGGTATCGAAAGAACAAGTCCGACCGTTACAAGTTGAAGCACAA - 10200
-E * A F R L V S KEG QQVU®RUPIULUGQVTER BADQ
- 8 KRL G W Y R KNUIKSDU RYI KTULIKHN
- VvV 8V * v ¢ I ERT S PTUV TS * § T I

10201 - TRRCCGGTARGATACGTTTTAACAGACGAATCCGAATTTCAACTATGAAGATTGGGATTC - 10260
-* P VRY VL TUDESETFO QUL * RL G F
- N R * DTUPF * Q T NPNJVFNVYETDWTD S
- T 6 K I R F N RURIURTISTMMI KTIGTIL

10261 - TGTGGGTTCATATTTAAACAGGCATAGGTTGGACCAGTTTGTAAAAGTCAAGATCGTACG - 10320
-C 6 F 1 F X Q A * V GG P V C K S OQDUZ RT
- VG §$ ¥ L NR HRULUDUG QT FV K VK I V R
- W V HI * TG I G W TS L * KSR S Y D

10321 - ATGTTACCAAGTGGTAGACCACARATAGTCACACGGTACTCTGGATTAGTATGGTAATTT - 10380
-M L P 8 ¢ R P Q I VTR Y 8 G L V W * F
- Y Q VVDIHI K * §S HGTULUD * Y GN F
- VT KW * T TN S HT VL WISMUVTIS

10381 - CCARGAAAGGAATTACCTAGTACACCATCACAACCAAAATTGTAACTAATACTAACGCAC - 10440
-P R K E L P 8 T P S Q P KL * L I L T H
- Q ERNYUL V HHUHNUGQNTUG CN * Y « R T
- K XK 66 I T * Y TTITTIKTIUVTNTNA AQ

10441 - AGAAAGACGATATACGTAGTATACCTCGAAGGTTGTCCTCATGTGCGACCATGACTGAAT - 10500
-R XK T I Y VYV YL EGT CUPUHUVIRUP * L N
- ERRY T * ¥ T S KV VL MOCDUHTUD * 1
- K b DI RS I PRURULSSCOBATMTE S

10501 - CTTCCATTTAAGATACCAGGTAAACAACTGTCTGTTTGACGTGTCCGACGTCCATGTCTG - 10560
-L P F K1 PG K QUL SV * R VI RUZ ERUPOC CTL
- FHL R Y Q VNINU CLT FUDUV S DUVUEHUVC
- s I * D T R * T T V ¢ L T C P T &§ M s Vv

10561 - TGTTGGTATTGTAATTTACAAAACCGTACCGACATACGACGACAATAGTTACCACTATCC - 10620
-C W Y CNULUONU RTDTIU RTERUGQT®* L DPTUL S
- V6 I V I Y K TV P T VY DIDNGS Y H Y P
- L vL * F T K P Y RHTTTTIUVTTTIH

10621 - ACCAARAGAATTATCTAAGTGGTGATGAAACTTACTGAAATTGGAACACCGTTACTTCATG - 10680
-T K E L S K W * # N L L KL E HR Y F M
- P K NY L S G DETVY * NWNTUVTS C
- @ R I I »* VvV VM KU LTTETIGTUZPTULTULTHV

10681 - TTGATACTTGGAAACTGTGTTCTAGTACAACTGTATAACCCTGGAGAAAGACGAGTTTGT - 10740
-L I L GNCV L V QL Y NUPGTETZRTERUVOC
- *Y L ETV F * Y NOCTITULETZKTDETF V
- D TWKULC S S TTUV *~ P WRIKTSTL S

10741 - CCTTAACGGCAGAATCTATACACACGACGAAACTTTCTCGACGACGTCTTACCATACTTA - 10800
-P * R Q N L Y TR RNV FILUDTUDUVTLUP UYL
- L NG R I YT HDTETT FSTTS VY HTY
- L T A E S I HTTI KU SR RU RULTTITILT
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10801 - CCAGCATGATAGGAACCATCGTGATAAAATCTTCTACTCAAATGTGGTAAACTACAACAA - 10860
~-P A ~ » E P 8§ =* * N L L L XK C G K L Q Q
- Q HDRNHR RDIEKTITFVY S VNUVVNYNHTN
- s M I G T I VvV I K 8§ 8 T Q M w * T T T I

10861 - TCTGTTACGAGACCACAATGGAAGGTTCCATTCAAGTTCTTTTAACAATTCCCGTGAGTA - 10920
-8 VTR P QW KV P F XK F F * QF P *» V
- L LRDHNGT RT FHS S S8 F NJNSURE *
- CY ETTMEG G S I Q VLTILTTIUPUV S 8

10921 - GTAACCTACGAAAATTGARAGAACTGTAGTGATAACTAAGAACAAGTTTCATGTGTCACC - 10980
-V T Y EN * K N C S DUNOMTUEUG QVSCVT
- *» P T K I ERTUVV ITUIXUNIKTFIHUV S P
- NL R KL K E L * * * L, R T S F M CH Q

10981 - AGTGACARAAAGARACAAATGCTCTTACGAAAGAACGGTAAATGAGAACCATAATACCCT - 11040
-85 DK XK KQ M LLRIEKUNTGT K ™* EUP * Y R
-V T K R N K C S YERTVNUETNUHINTUV
- * Q K ET N AULTI K EWR * MR T I I P L

11041 - TAACGACGTACACGATACGACGAACAATTCGTATTCGTGCGTAAGAACACGAACARAGAC - 11100
-* RR TR Y DEOQTFV F VR KUNTNTZE KD
- NDV HDTTNUNTS Y S CUVIRTU RTIE KT
- T T Y T I RRTIU®RTIU RAT*I ETUHTETGQQT R Q

11101 - AATGGAAGAGAACGTTGTCAACGAATGAAATTATACCAGATGTACGGACGATCGACCCAC - 11160
-N GR ERCOQRMIEKTULTYOQMZYGUR S TH
- M EENV VNZEO®*NZYTU RTCTTDTUDT RUPT
- W KR T L 8 T NE I I P DV R TID UP L

11161 - TACGCATAGTACTGTACCGAACTTAACCGACTGTGATCGAACAGACCAATATCCGAATTC - 11220
-Y A * Y CTETULUNU RTIL®™* S NUZRU PTIGSTEF
- T H 8 T V. P N L T D CDIU RTD Q Y P N S
- R I VL YRT* P TV IES QQTNTIT RTIFP

11221 - CTAACACAATACATACGAAGTCGAAATCAAAACGAATAAGAGTACTGTCGAGCGTGACAA - 11280
-L T Q ¥ I R 8 R N Q N E » E Y C R A » Q
- * H N T Y E V E I K TUNI K S TV E R D K
- N T I HT K S K S5 KR IURUVILJSJSUVTHN

11281 - ATACTACTACGACGATCTGCACAAACCTGTGACTACTTACAGTAATGTGAACAAATGTTT - 11340
-I L L R R 8 A Q T C D Y L Q * ¢C E Q M F
- Y Y Y DDULH K PV TTZVYSUNUVNIKTC F
- T T T T I CTNUL* L L T VM * TNV S

11341 - CAGATGATACCATTACGAAATCTAGTTCGATAAAGGTACACCCGGAATCAATAAAGACAT - 11400
- M I P LRNUILVZ RS™*RYTUZ RUNTUGQT™*RH
- R * Y HY E I » FDI KGTUPGTINIEKTDI
- DDTTITU K S S 5 I KV HPESTITI KTTL

11401 - TGGAGATTGATAAGACCACAGCAATGCTGATAGTACAAARATCGATCTCGATATCACARA - 11460
-W R L I R P Q Q C * * Y K N R S R Y H K
- G D * D H S NAD S TIK I DU LU DI TN
- E I D K T T A M L 1 Vv Q K 8 I 8 I s QT

11461 - CACACACAACTCATAATGGGTAACAATAAATAATGACCGTTGTCGAATGTCACATAGTAC - 11520
-H T Q L I M G N N K * *» p L W N V T * Y
- T H N 8§ * W V T I N NUDU RTG CGMS H S T
- HT THNG * Q * I M TV V ET CUHTIUVR

11521 - GAACAAATAACAAAGAATCCGATAACAACGACGACGATGAAACCGGAAAAGACAAATGAG - 11580
-EQ I T KNUPTITTTTMTI KT PTETZKTNE
- N K * QR I R * QRURU RUZ™* NI RTIEKTZ RGO QMS
- T N N K E S D NNDDUDTETGKD K * V

11581 - TTGGCAATGAAGTCCGAATGAGAACCACAAATACTGATGAACCAGAGATGTGT’I‘CTTAAA - 11640
-L A M K S E * E p Q I L M N Q R C V L K
- W Q * S P N E NHIK Y * * T R DV F L N
- G N E V RMUPRTTNTUDETPTEMMTE CT S * T

11641 - TCCATATACTTGAGGGTCCCCGAAARCGGAGGATTCTCATCATAACTACGAAAGTTCGAA - 11700
-8 I Y L R V P E N G G F 8 § =* L R K F B
- P YT * G S P KTEUDSHUHTNTYTETSS SN
- HI L EGU PRI KT RRTITULTITITTTIEKTUVTR RI
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11701 - TTGTAATTCAACAACCCATAACCTCCATTTGGTACATAGTTCCAACGATGACATGTCAGA - 11760
-L * F NNUP * P P F G T * F QR * H V R
- ¢ N S§ T THNULHUL V HS S NDDMISD
- vV I ¢ Q P I T S I W Y I VP TMTTGCGQTI
11761 - TTTTACAGACTGCATTTCACGTGTAGACACCATGACGAGAGCCAAGAAGTTGTTGAATCT - 11820
-F Y RL HPF T CURUHHDESQEV UV E S
- F T D CI S RV DTMTHZRA AIZEKIKTULTILNL
- L Q T A F HV *» TP * R EU&PIZ RSTCT™* 1 8
11821 - CATCTCAGTAGAAGATTTAACACCCGTGTTACACATGTTGAGGTGTTACTATAAGAAGAA - 11880
-H L S RRPFNTURUVYVTHUVEUVIULTIL * E E
- I 8 V EDUL TP V L HMTILURUC VY Y KK N
- S Q * XK I * H P C Y T C * G V T TIIRIU RT
11881 - CGTTTTCTGTGTTGACTTCGAAAGCTCTTCTACCAAAGAGAAAACAGACAAAACGATAGE - 11940
-R F L ¢ * L RKUILTF Y QREINU RUOQNTDR
- VF C VDV FE S S ST KZEI KTUDIEKTTI G
- F S VL T S KA L UL P KR K QTI KT R * V
11941 - TACGTCCCACGACATCTGTAATTATCCAACACGCTCCTTTACGAGCTATTGGCACGATGA - 12000
-Y¥Y VvV PR HL * L 8 N TUL UL VY ETULTULA AR *
- T S HD I CN Y P TIRGS P FTS Y WUHTUDE
- R P TT S V I I Q HAPULUZRATIGTMHTZ R
12001 - GAAGTCCGATAACGAAGTCTTAAATCAAGAAATGGTAGTATACGGCGAATACGGTGACGS - 12060
-E VR * R S L K 5 R NG S I R R I R * R
- K 8 DNEVULNGQEMV VUV YGETVYSGTD DG
- S P I T K S * I K KW * Y TANTUVTG
12061 - GTCCTCCGGATACTCGTCCGACATCGATTACCACTAAGACTTCAGCAAGAGTTTTTCAAT - 12120
-V L RIULVUREZRLZPILI RILGU QTETFFN
- S 8§ G Y 8§ 8§ DI DVYH* DUV F S K STV F 8 1
- PP DTRUPTSITTI KTSA AT RVUVTETGQF
12121 - TTCTTTAGAAACTTACACCGATTTAGACTCAAACTGGCACTACGACGGTACGTTGCGTTC - 12180
-F FRNULUHUR RTFIRTILI KL ATLI RIUERYUVATF
- 8§ L ET Y TDULUD S N WHUYDGTTUL R S
- L » KL TPTI * TQTUGTTTUVURTCUV Q
12181 - AACCTTTTCTACCGTCTAGTCCGATACTGGGTTTACATGTTTGTCCGTTCTAGACTCCTG - 12240
-N L F Y R L V R Y WV YMTFVURSTU RTILL
- T F 8 TV *» § DTGV FTU CULSVULDSC
= P F L P S 8 P I L GL HVV C P F * T p Vv
12241 - TTCTCCCGTTITTCATTGATCACGATACGTTTGTTACGAGAAGTGATACGAATCCTTICGAR - 12300
-F 8 R F E * S R Y V CVYEUZ K™*JVYUESTF E
- 8 PV F I DHDTUVFVTI RSTUDTNUPSN
- L P F 8 L I TTJIIURULULUIREUVTITZ RTITULTERT
12301 - CTATTACTACGTGAATTGTTGTAATAGTTGTTACGCGCACTACCAACACAAGGTGAGTTC - 12360
-L L L RETULTULOM* * L L, RALPTOQGGCTEL
- Y Y Y VN CCNSCVYAUHYOQHIT KUVSC
- I 7T * I V VI VVTRTTU NTTU R * V V
12361 - TAGTATGGTAACTGATGTCGTCGGTTTGAGTACCAACAACAGGGACTAATACCATGGATG - 12420
-* Y GN * CR RV FE Y Q QOQ0QCGCL I P WM
- § M VT DV V GL S TUNUNU RTUD* Y HG C
- vV w*L M S § V * VP TTGTNTMT DUV
12421 - TTCTTGTGAACACTACCATTGTGGAAATGTATACGTAGACGTGAGACCCTTTAGGTCGTT - 12480
-F L * T L P L W KOCTIURI RTZ RTETTL * Vv Vv
- § CE HY HCGWNUV Y VDV RU PT FUZ RIS F
- L VN T T I V EMYT * T * DUPILGT R S
12481 - CAACRAACTACGCCTATCGTTCTAACAAGTTGAATCACTTTAATTGTACCTGTTAAGTGGT - 12540
-2 Q L RL S F * Q@ V E SL * L YULULS G
- NN Y A YR S NIKULINU HT FEFUNTUGCTTGCT™* V V
- T T TP I V L T S * I T L I V P V KW F
12541 - TTAAACCGAACCGGAGAATAACARTGTCGAGATTCTCGGTTGAGTCGACAATTTGATGTC - 12600
-L N RTGE * Q CR D S RULSUZ RGO QTFTUDUV
- * T E P ENNUNUVETITULG™®* V DNTILMS
- K PNRRTITMSU RTFSVESTTI*CClL
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12601 - TTATTACTTGACTCAGGTCATCGTGATGCTGTCTACAGGACACGCCGACCATGGTGTGTT - 12660
-L L. L DS GHURID AUV Y RTRI RUPMWOCV
- Y YL T QV I VMUL S TGHA ADUHGV F
- I T * L R 8 8 * ¢ C L QDT P T TMUV C L
12661 - TGTCGAACATGACTACTGTTACGTGAACGGATGATATTGTTAAGCTTCCCTCCATCCARA - 12720
-¢C R T * L L L R ERMIULUL S F P P S K
- V E HD Y C Y VNG * Y C * A S L H P N
- S NM T TV T * T D D I V XKL P S I QT
12721 - CACGACCGTAATGATAGTCTGGTGGTTCTAGAGTTTACCCGATCTAAGGGATTCTCACTA - 12780
-H D RNUD S L V VL EVFTTR S K GV F S L
- T T VvV M I V W W F * 8 L P DL RD S H Y
- R P » » *» § G G $ R V Y P I »~ 6 I L T T
12781 - CCATGTCCATGTTAAATGTGTCTTGACCTTGGTGGAACATCCAAACAATGTCTGTGTGGT - 12840
-P C P C*MCUL DLGGT S KOGQQTO CULC G
- H V H V K ¢V L TL V EUHUPNWDNWUVC VYV
- M S M L N V 8 * P W W NI Q TM S V W F
12841 - TTTCCCGGATTTCACTTTATGAACATGAAGTAGTTTCCGAATTTGTTGGATTTATCTCCA - 12900
-F P G F HF MNMIKO®* F P NL L DL S P
- F P D F T L * T * & 8§ F R I C W I Y L H
- S R I §S L Y E H E VvV VvV 8 E F V G F I 8§ I
12901 -~ TACCACGACCCGTCAAATCGACGATGTCATGCAGAAGTCCGACCTTTACGATGTCTTCAT - 12960
-Y H D P S N R R CHA AEVRZPULUZ RTUGCTILH
- T T TR ©Q I DDV MOQI K SDULYDVF F M
- P R P V X S T M S CR S P TV F T M S 8 W
12961 - GGACGGTTAAGTTGACACGAAAGGAAGACACGAAAACGTCATCTGGGACGATTTCGTATA - 13020
-8 R L 8 * H E R K TU R KURUHULGR RV FRI
- DG * V D T K GIRUHEWDNUVTIWDDIDF VY
- T vV X L TR KEDTXK TS S G T I s Y I
13021 - TTCCTAATGGATCGTTCACCTCCTGTTGGTTAGTGGTTGACACACTTCTACAACACATGT - 13080
' -F L M DR S P P V G * WL THVFYNTC
- § * W I V H L L L V. § G * H T S T TH V
- P NG S F T S € WL V YV DTULILIGQIUHMSZEGC
13081 - GTGTGACCATGTCCTGTCCGTTAATGACATTGTGGTCTTCGATTGTACCTGGTTCTCAGG - 13140
-V » P C P V R * » H C G L R L Y L Vv L R
- ¢ D HV L 8 V NDTIUVV F DU CTMWTF S§ G
- VT M S C P LM TUILW S S I VP G S Q E
13141 - AAACCACCACGAAGTACAACAGACATAACATCTACGGTGTAACTGGTAGGTTTAGGATTIT - 13200
-K P P RS TTD I TS TV * L V GL G F
- NH HE V Q Q T * HL R CNMW * VvV * D F
- T T T K Y N R HN I ¥ @ VT G R PF R I s
13201 - CCTAAGACACTGAACTTTCCATTCATGCAGGTTTATGGATGGTGAACACGATTACTGGGT - 13260
-P K T L NVF P F M Q VY G W * TRULUL G
- L R H * T F H S CRF MDGEHT DY W V
- * D T E L € I ¥ A ¢ L WM V N T I T G S
13261 - CACCCAAAATGTGAATCTTTGTGTCAGACATGGECAGACGCCTTACACCTTTCCAATACCG - 13320
-H P K C E S L C QT W QTUP Y TV FUPTIUP
- T Q NV N L €C VR HGI RU RIULTUPUFOQYR
- P KM * I FV S DMA ADA ATLUHTILSNTD
13321 - ACATCAACACTGGTTCAGGCGCTTGGGAACTACGTCAGACGCCTACGTAGTTGCAAAAAT - 13380
-T 8 T L V. E A L GN Y V RURULUPR S CIK N
- HQ HW UL RIRUILGTTTS DAY V V A K I
- I N T G * G A W EULURQTUPT * L Q K F
13381 - TTGCCCAAACGCCACATTCACGTCGGGCAGAATGTGGCACGCCGTGTCCGTGATCATGAC - 13440
-L P K R HIHV GQDNV AR RUVYVIRUDUHD
- C P NATU FT S GRMMWHA AV S VIMT
- A Q T P H S R R A EC G T P C P *» § * 1
13441 - TACAGCAGATGTCCCGAARACTATAAATGTTGCTTTTTCAACGACCAAAACGTTICAAGG - 13500
-Y¥Y 8 R C P E N Y K COCVFVFNUDGQNUV S R
T A DV P KT I NV AVF S TTI KTTFOGQG
¢ oMs R KUL * ML L F QRPKU RIYF X D
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13501 - ATTTTTGATTAACGACAGCGAAGCTCCTCTTCCTACTCCTTCCGTTAAATAATCTGAGAA - 13560
-I FP D * R QRUR S S S Y S F R * I I * E
- F L I N D S E G P L P TUP SV K * S E N
- F * L T T A K VL F L LLPULNINILTU RM

13561 - TGAAACATCAATTCTCCGTATGATACAGATTGATGGTTGTACTTCTCTGATAAATATTGA - 13620
-* N I NS P Y DTUDM™*WUL Y F 8 DI K Y *
- ET S I L R M I Q I DG CTSULINTIE
- XK HQPF SV * YRL MVVLUL* * I L N

13621 - ACCAATTTCTAACAGGTCGCCAACGACAGGTACTGAAAAAGTTCAAATCTCATCTACCAC - 13680
-T N F * Q VA NDT R Y * KS S N L I Y H
- P I 8 NR S P TTGTUEIZ KVOQTIS S TT
- Q FL TG RIOQRUG QVULIE KTIEKTFIEKSHTLUPTL

13681 - TGTACCATGGTGTATATAGTGCAGTCGCAGATTGATTTATGTGTTACCGACTAAATCAGA - 13740
-C T M V Y I V Q S Q I DLTCUVTUD* I R
- VP WCTI * C S8 RRULIJYVULPTIKSTD
- Y E GV Y S AV ADOZ* F MCYU RTULNI GQTI

13741 - TACGAGATGCAGTAAAACTACTCCCATTAACACTATGTAATTTTCTTTATGAGCAGTGTA - 13800
-Y EMQ ** N Y S H* HYUV1IITFU FMSZSS V
- T R CS K TTUPINTMMST®* F S L * A V Y
- R DAV XK L L PLTULUCNTFTILTYTETZ GQGT CHM

13801 - TGTTAACGACACTACTACTAATARAGTTATTCTTCCTAACCATACTGAAGCATCTCTTAG - 13860
-C * R H Y Y » * 5§ Y § 8 «~ p Yy # 35 I § =
- VNDTTTNI XKV VI ULPUNUHTEUGBSTILR
- L T TUL L L I KL F F L T I L XU HULUL G

13861 - GACTGTAGAATGCGCATATACGATTGAATCCACTCGCACATGCGGTTAGTAATAATTTCT - 13920
-D C R MRI YD * I HS HMUZPBRIULUV I I 8§
- TV ECA Y T I ESTU RTTGCTG *» *» » F L
-~ L * NA HI RULNUPULA AHU AVISNNF =*

13921 - GACATGTTAAGACGCTACGATACGCACTACGTCCGTAACATCCGCATGACTGTAATCTAT - 13980
-DMLRRYDTHYV VI RUSNTIIRMTUVTI Y
- T C * DATTIURTTS VTS A * L * 8§ I
- H V K T UL R Y A LURUPO™*HU©PIHUDTG CNULL

13981 - TAGTCCTAGAATTACCCTTGACCATGCTAAAGCCACTAAAGCATGTTCATCGTGGTCCGA - 14040
-* § * N Y P * P C * § H * § M F I VvV V R
- 8 PR I T L D HA AU KA BATI KA AT G CS S5 W S D
- VL EL P L TMTULI KPULI XHV HRGTZ PT

14041 - CGCCTCAAGGATAACACCTAAGTATAATGAGTAACGACTACGGGTAGGAGTGAAACTGAT - 14100
-R L K DNT * V *» » Vv T T T RS ETD
- A S R I TP K Y N E *RLR RV GV K VL I
- P Q G * HL S I M S NUDYG * E * N * §

14101 - CCCGTAACCGACGACTCAGGGTATACCTACGACTAGAGCGTTTTGGTGAATAATTCACCC - 14160
-P VT DD S G Y T YD * S VL V NN S P
- P * P TTOQG I P TTU RA ATFUWS* I I H P
- R NRRUILURUV YLRLZETRT FTGTE*F T L

14161 - TAAACGACTTTATACTAAAATGCCTTCTCTCTGAAACAGAGAAGCTGGCAATAAAATTTA - 14220
-* T TL Y * N A F S L K QR S W Q * N L
- K R L ¥ T KM P S L * NREA AWATGUNIKI Y
- N D F I L K € L L 8 ETEUZKTULUA ATIT KT FI

14221 - TAACCCTGGTCTGTATGGTAGGGTTAACATAATTGACAAACCTACTATCCACATAGGAAG - 14280
-%* P W S VW * G * HN * Q T Y Y P H R K
- N PG L Y GR VVNTITIDI KU PTTIUHTIG S
- T L V CMV GGEGL T *LTNIULTILGST * E V

14281 - TAARCACGTTTGAAATTACACAATAAAAGATGACACAAAGGTGGATGTTCAAAACCTGGTG - 14340
-%* HV * N Y T I KDDT KUV DVQUNTLV
- NT F E I T Q * KM T QRWMT FEKTW =
- T R L K L H N KR * HKGTGT CSKUZPG D

14341 - ATCATTCTTTTTATAAACATCTACCACAAGGAAAACAACAARGTTGACCTATGGTARAAG - 14400
-I I L F I N I Y HKEUNUNIKUVODIULW * K
- 8 F FL *TSTTH RI KTTIUE KTULTTYGZ K §
- H S F Y KHUL P QG K QOQ S *»* P M V K A
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14401 - CACTCAATCCTCAGCATGTATTAGTCCTACATTTGAATGTATCGAGCGCAGAGTCAAAGT - 14460
-H § I L §s MY * 8§ Y I * M Y RAOQ S§ Q s
- T Q 8 s A C I s P TVF ECTIEURUZ RV KUV
- L NP Q H VL VL HL NV S S A E S K F

14461 - TCCTTGAARATCACATACGACGACTAGGTCGATACGTACGTCGAAGACCGTTAAATAACG - 14520
-8 L K I TyYDWD *V DTYV EDT R * I T
- P * K S H T TT® RS I RT S K T V K * R
- L EENH I RIRULGIRY V RIRIRUPULNWNID

14521 - ATCTATTTGCGTGATGTACGAAAAGTCATCGACGTGATTGTTTGTTACAACGARAAGTTT - 14580
-I ¥ L R D V R K V I DV I V C Y NE K F
- § I ¢ VM Y E K 8 8§ T * L F V T T K S8 L
- L FA * CTK S HRIRDUGCULUL Q R K V *

14581 - GACAGTTTGGGCCATTAAAATTATTTCTGAAAATACTGAAACGACACAGATTTCCAAAGA - 14640
-D 8 L GH * N Y F *» K Y * N D TUD F Q R
- T vV w A I KI I 8 ENTETTOQTI S§ K E
- Q F G P L KL FL KIULKIZRUHRTFPKK

14641 - AATTCCTTCCTTCAAGACAACTTGATTTTGTGAAGAAGAAACGAGTCCTACCGTTGCGAC - 14700
-N $ F L Q DNTLIUL* RRNUESYRCD
- I P S F X T T * FCEEZETS P T VAT
- F L P S R QL D F V K K KR VL P L R R

14701 - GATAGTCACTAATACTGATAATAGCAATATTAGACGGTTGTTACACACTATAGTCTGTTG - 14760
-D S H * Y * » * QY ** T V V T H Y S L L
- I vV T N T DN S NI R R L UL H T I V C +*
- * 8 L I L I I A I LDGCY T UL *» 8 V E

14761 - AGGATAAGCATCAACTTCAACAACTATTTATGAAACTAACAATGCTACCACCGACATAAT - 14820
-R I 8 I N F NNYUL * N *+ Q C Y HR HN
- GG * A 8§ T S T T1I Y E TN N ATTTD I I
- DKHOQOLOQQL FM KL TMTULPPT * L

14821 - TACGGTTGGTTCATTAGCAATTGTTAGACCTATTTAGTCGACCAAAGGGTAAATTATTTA - 14880
-Y G W F I 8 N C * T Y L V D Q@ R V N Y L
- T VvV 66 s L A I VRPI * S T KOG * I I Y
- R L VH * QL LDTILUPF S RUPI KGI KULFT

14881 - CCCCATTCCGATCTGAAATAATACTGAGTTACTCAATACTCCTAGTTCTACGTGAAAAGC - 14940
-P H S DL K * ¥ * V T Q Y 8 ~ F Y V K S
- P I P I * NNTETLTLUNTUPS S T * K A
- P FR S E I I LS Y S I L L VL RE KR

14941 - GCATATGATTCGCATTACAGTAGGGATGATATTGAGTTTACTTAGAATTCATACGGTAAT - 15000
-A Y D S HY 8§ RDUDTIETFT™~* N S Y G N
- H M I RI TV GMIULSULULURTIU HTUVTI
- I » FA L Q * G * Y * VvV Y L E F I R * 8§

15001 - CACGTTTCTTATCTCGAGCGTGGCATCGACCACAGAGATAGACATCATGATACTGTTTAT - 15060
-H VvV 8§ YL ERGIDHU RIUDU RUHIUEHEIDTUVY
- T F L I 8§ §$ VA S TTZETIUDTIMTIULTFI
- R F L 8 R A W HRP QR * T S »~ ¥ C L S

15061 - CTGTCAAAGTAGTCTTTAATAACTTCAGTTATCGGCGGTGATCTCCTCGATGACACCATT - 15120
-L 8 K * 8 L I TSV IGOGDULTILDUDTI
- ¢ Q s 8 L * * L Q L S A V I 8 S M T P L
- vV XV V F NNTF S YRR * S PR * HH ~*

15121 - AACCTTGTITCGTTCAAAATGCCACCGACCGTATTATACAATTTTTGACAAATGTCACTAC - 15180
-N L VR S K C HR P Y Y T I F D K OCH Y
- T L F V Q N A T DR I I Q FL TNV TT
- P C S F KMPPTV L YNTF * QMS L H

15181 - ATCTTTGAGGTGTGGAATACCCAACCCTAATAGGTTTTACACTGTCTCGGTACGGATTGT - 15240
-I1 F E VWNTGQUP * * V L HCULGTD C
- 8 L RCGTIPNUPWNURTPFYTV S VPRIV
- L *G6GV EYPTULIOG FTULSU R YGUL Y

15241 - ACGAATCCTATTACCGGAGAGAACAAGAACGAGCGTTTGTATTGTGAACGACATTGAATA - 15300
-T N P I T G E N KNUEURTULY CEUZRUH* I
- R I L L P ERTW RTS UV CTI VNUDTITE *
- E 8§ Y Y R R E Q E R AUV F V L » T T L N §
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15301 - GTGTGGCAAAGATGTCCAATCGATTGCTCACACGCGTTCATAATTCACTCTACCAGTACA - 15360
-V W Q R CUP I D CSHA AV FTIIHSTST
- G KDV Qs I AHTM RS F TUL P V H
- V A KM S NURULILTW RVHNSILYQYT

15361 - CACCGCCGAGTGATATACAATTTCGTCCACCTTGTAGTAGGCCACTACGATGTTGACGAA - 15420
-H R RV I ¥ NDL UV HL V V GG HYDVDE
- T A E * YTIWSTUL * * A TTMULTN
- P P S DIOQTFGE®PUPUCSRZPLURTC®*RI

15421 - TACGATTATCACAGAAATTGTAAACAGTTCGACAATGTCGGTTACATTTACGTGAAGAAA - 15480
-Y D Y HR NCZK Q F DNV G Y I Y V KK
- T 1 I TEI VNS STMSV TFT * R K
- R L $ Q KL * TV RQCIRTULHTILUREE §

15481 - GTTGACTACCATTATTCTATCGACTGTTCATACAGGCGTTAGATGTTGTGTCCGAGATAC - 15540
-V b Y HY s§ I D C S Y RR * ML C PR Y
- L TTTIIUL S TVHTGUV U RCZCV RDT
- * L P L F YRULF I QAL DV V S E I L

15541 - TCACAGAGATATCTTTATCCCTACAACTAGTACTTAAGCACCTACTCAAAATGCGAATGE - 15600
-S @ R YL Y P Y N * ¥ L § T Y S K CE W
- HRDTIFIPTTSTT™*AUPTOQNA ANG
- T E I 8§ L §$ L Q L VL X HL L KM RMD

15601 - ACGCATTTGTAAAGAGGTACTACTAAGAAAGACTACTACGGCAACACACGATATTGTCAT - 15660
-T HL * R G T T K KD Y Y G NTUR Y CH
- R I C K E VL L RXKTTTTTA ATHDTIUVTI
- A F V KR Y Y * ERLL RQHTTIIULS L

15661 - TGATACGCCGAGTTCCAAATCATCGATCGTAATTCTTGAAATTCCGTCAAGAAATAATAG - 15720
-* ¥ A E F QI I DRN S * N S V KK * ~
- DT P S 8 K 8 5§85 I v I 1L E I P S R NN S
~ I R RV P NHIRS * F L KF R QE I I V

15721 - TTTTATTACACAAGTACAGACTCCGTTTTACAACCTGACTCTGACTGGAATGATTTCCTG - 15780
-F Y YT S T D S V L Q P D S D W ND F L
- F I T Q VQ TPV FYNILTULTGMMTI S W
- L L HK Y RLRPFTT * L * L E * F P G

15781 - GAGTGCTTAAAACGAGTGTCGTATGTTACGATCAATTTGTTCCTCTACTAATGCACATGG - 15840
-BE CL K R VY S Y VTIDNILU FULY* CTW
- 8§ A * NE CRMULMU RS I C S S TNAHG
. vV L X TS VvV ¢ Y DQ F V PL L MEMMD

15841 - ACGGAATGGGTCTAGGTAGTTCTITATAATCCGCGTCCGACAARACAGCTACTATAACAGT - 15900
-T EW V *» VvV VL I I R V R QN S Y Y N S
- R N G S R * F L * 8 A S D XK T A T I T V
- G M GL G S 8 YNPRUPTIKGQTULTUL * Q F

15901 - TTTGTCTACCATGTGAATACTAACTTTCCAAGCACAGTGACCGATAACTACGAATGGGTG - 15360
-F VY HV NTNVF P S TV TDNUYEWV
- L. s T M * I L T F Q A Q * P I T T N G *
- ¢ L Pp CEBE Y * L 8§ KH S DUR * L R MG E

15961 - AATGTTTTGTAGGATTAGTCCTCATACGACTACAGAAAGTGAACATAAATGTTATGTAAT - 16020
-N VL * D * 8§ 8§ YD Y R K * T * ML CN
- M F C R I § P HTTTE S E H K C Y V I
N ¢ F V6L VL I RUL QK V NTINVM?* §

16021 - CTTTCAATGTACTACTCGAATGACCGGTGTACAACCTGTACATAAGGCATTACGATTGAT -~ 16080
-L § MY Y S NDURZ OCTTT CT* G I TTID
- F Q ¢CTT®RMTG V Q P V H K AILURILTI
- F N VL L E *¥* P VY NILY I RHY D * L

16081 - TACTATTGTGGAGTGCCATGACCCTTGGACTCARAATACTCCGATACATGTGTGGTGTAT - 16140
-Y ¥y ¢ 6V P * P L DS K Y S8 D TCV VY
- T 1 VvV E CHD P W TOQNTUPTIHUVWCM
- L L W S8 AMTULGIULXIULIRYMZCGVC

16141 - GTCAGAACGTCCGACATCCACGAACACATAACACGTTAAGTGTCTGAAGTGAAGCAACGC - 16200
-V R TS D I HEUHBETITUR®*UV S E V KQR
- S ER P T S TNT®* H V K CL K * § N A
- Q N VR H P R T HNTUL S V * 8 E A T P
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16201 - CACGGACATAATCCTCTGGTAAGGATACAACGTTCACGACGATACTGGTACAGTAAAGTT - 16260
-H G H N PUL VR RIQRSU RRYWY S KV
- T DI I L W * GYNUVEHDUDTGTV KL
- R T * S S G KDTTTPTTTITULUVGQ™* § C

16261 - GTAGTGTGTTTAATCACAACAGACAATTAGGGATACAAACGTTACGGGGTCCAACACTAC - 16320
-V V CL I TTUDNDN™®* G Y KR Y GV Q H Y
- * ¢V * 8§ Q Q TIRUDTU NUGVTSGSUNTT
- § V F N HNUZ RO QULGIOQTUDLRGT? PTTULOQ

16321 - AGTGACTACACTGTGTTGACATAGATCCTCCATACTCGATAATAACGTTCAGTGTATTCG - 16380
-8 DY T VL T * I L H TR * * R S V Y 8§
- VvV T TL ¢ * H R 8 8 I L D NN V Q C I R
- * L H ¢ v D I D P P Y 8 I I TV F S8 V F G

16381 - GAGGGTAATCAAAAGGTAATACACGATTACCAGTCCAAAAACCARATATGTTTTTGTGTA - 16440
-E 6 N Q K V I H DY Q 58 K N Q I CF C V
- R VI KR * Y T I T S P K T K Y V F V Y
- 6 * $ KGNTU RTULUPVOQEKU PDNMTFTULT CT

16441 - CACATCCGTCACTGTITACAGTGACTCAAGTTACGCTATCGTTGTACACTAACCTGATTAC - 16500
-H I RHCY S D * S Y A I VVH™* POD Y
- TSV TV TV TEVTULSUL YTNIULTIT
- H P § L L Q * L K L R Y R CTUL T * L R

16501 - GACCGCTAATGTATGAACGGTTGTGAACATGACTCTCTGAGTTCGAARAGCGTCGTCTTT - 16560
-bD R *»C M NGTCUEHD S L 8 8 K 8 VvV VvV F
- T ANV * TV V NMTTULO®* V R KA AS S§ L
- P L. M Y ERDL * T * 1, S E F E KR UPRUL C

16561 - GCGAGTTTCGGTGACTCCTTTGTAAATTCGACAGTATACCATAACGGTGACATGCGCTTC - 16620
-A 8§ F @ DS F VNS TV Y HNGIDMTZEBRF
- RV S VT&PIL * I R QY T I TV T C A S
- EFR * L L C K P D S T1I P * R * HA L H

16621 - ATGAGAGACTGTCTCTTAACGTAGAAAGTACCCTCCAACCTTTTGGATCTGGTGGTAACT - 16680
-M R D CL L T * KV P SNIULILUDTILUV VT
- * EET VvV 8§ * R R K Y P P T F W I W W * L
- E R L S L NV E 8§ T L QP F G S G G N L

16681 - TGTCTTTGATACAGAAATGACCAATGGCACATTGATTTTTATCATTTCATGTCTAACCTC - 16740
-C L * ¥ R N D Q W H I DV F Y HF M S N L
-V F DT E M TN NGTUL I F I I 8 CL T S8
- S L I Q K * P M AU HO*TFIL S F HV * P L

16741 - TCATGTGGAARCTTTTTCCACTGATACCACTACGACAACACATCTCTCCATGATGCTGTA - 16B00
-$ ¢C G N F FH * YH Y DINTTOCTLUBHTUDA AUV
- HVETT FSTDTTTTTUHUV S MMTUL Y
- M W K L F P L I P L R Q HM S P * C C M

16801 - TGTTCAACTTACAACCACTAATGAAACACAACTGTAGAGTGTGACATTACGGTGAATCAC - 16860
-C 8§ T Y NH * » N T TV E CD I TVNUIH
-V Q L T TTNETQUL * § V TL R * I T
- F N L Q P L. M K H N CUR YV * H Y ¢ E S R

16861 - GTGGATGAGATCACGGTGTTCTCGTGATACACTCTTAATGACCGAACATGGGTTGTGAGT - 16920
-V D ETI TV F 8 * YTULNUDTU RTWUV UV S
- W MR S R C §$ R D TUL L MTUE EUHTG GCTL *» V
- G * DH GV L V I H S *» ~ p N MG CUEL

16921 - TGTAGAGTCTACTCAAAAGATCGTTACAACGTTTAATAGTTTTCCAGCCGTACGTTTTCA - 16980
-C RV Y S KDR Y NV * »+ F § S RTF S
- V E 8 T Q K I vV T T F N S F P A V R F H
- * 8 L L K R 8§ L Q R L I V F Q P Y V F M

16981 - TGAGATGTGAGGTTCCTGGTGGACCATGACCATTCTCAGTAARACGGTAGCCTGAACGAG - 17040
-* D V R F L V D HDH S Q * N G S L N E
- EM * G S W W T MT I L S K TV A * T R
- R CE VP GGUP * P F SV KR * P EUR E

17041 - AGATAATGGGTAGACGAGCGTATCACATATGCCGTACGAGAGTACGTCGACAACTACGGG - 17100
-R * W Vv D ER I T Y AV REVY VDI NUY G
- DNG * T S V S HMUP Y E S T S T TTT G
- I M G R R A Y H I C R T R V R R Q L R D
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17101 - ATACACTTTTCCGTAATTTTATAARACGGGTATCTATTTACATCATCTTAGTATGGACGCG - 17160
.I HF SV IL * TGTIVYULHUHTILTSMDA
- Y T F P * F Y KRV S I Y I I L VWTR
- T L F RNV FTIDNGYTULFTS S * Y G RA

17161 - CACGCGCGCATCTCACAAAACTATTTAAGTTTCACTTAAGTTGTGATCTTGTCATACAAA - 17220
-H AR I 8§ Q NY L 8 F T * VUV IULS YK
- T R A S H X TTI * V S L KUL * S CHTK
- R AHL T KL PF KF HL S CDULV I QK

17221 - AGACGTGACATTTACGTAACGGTCTTTGTTCACGACTGTAACATCAGAAACTACTTTAGA - 17280
- R R D I Y v T V F V. D D C NI R NY F R
- DVTF FT*RSULILTTUVTSETTTULE
- T * H L R N G L ¢ » R L * H Q K L L * R

17281 - GATACCGATGATTAATACTGAACTCACAACAGTTACGATCTGAAGCACGTTTTGTGATGC - 17340
-D T DD * Y * THKNS Y DULI KUBHKV VUL *» C
- I P M I NTZETLTTUVTTI * S TTF FTCTDRA
- YR * L I L NS Q QLR SEH AR RTFVMQ

17341 - AGATATAACCGCTAGGACGAGTTAATGCTCGGGGECGCGTGTAACCACTGATTTCCETGTG - 17400
-R YNR * DEULMVGGRUV TTTUDTFRV
- DI TARTS * WS GGV * RL I S Vv *
- 1 *» P L G R VNG GURTGA ATCNU D * F P CD

17401 - ATCTTGGTCTTATAAAATTAAGTCACACGTCTGEATACTTTTCTTATCCAGETCTGTACA - 17460
-I L VL * N * VT RILNTTFUVIOGQVCT
- 8 W S Y K I K S HUV * I L L L 8 R SV Q
- L ¢ L I K L &8 H T §8 E Y F € Y P G L Y K

17461 - AGGARCCTTGRACAGCGGCAACAGGACGACTTTAACAACTGTGACACTCACGARATCARA - 17520
-R NL EOQRUOQODUDTFUNNT C DT HETIK
- 6T L N §$ G N R T TUL T TV T L T K S N
- E P * TAATSGT RTULT®* QUL * HSRNZGQ I

17521 - TACTGTTATTCGATTITTCGTGTGTTCCTCTTCAGTCGAGTTACGAAGTTTTACAAGATGT - 17580
-Y ¢ ¥ 8§ I FV C S S SV EULTZ RTSTFTRC
- TV I R F s € VvV P L Q § §$ Y E V L Q D V
- L L F DF RV FLFSRUVTIEKTFYKMTF

17581 ~ TTCCACAATAATGTGTACTACAAAGTAGACGTTAGTTCTCTGGAGTTTATCCGCAACATT - 17640
- F H NN VY Y K V DV §8 C L E F I R NI
- 8 TIMGCTTIK* TULV VW SLSA ATF
- P Q * CVLQSRR®* L SGVYPQHS

17641 - CTCTTAAAGAATGTGCGTTAGGACGAACCTCTTTTCGACAAAAATAGAGTGGAATATTAA - 17700
-L L K N VR * DEZPTILTFDIKUNT RVE Y *
- 8§ * R M C VR TUNIULTFSTI KTIETWNTIK
- L K E CALGURT ST FUR R QI K®* S G I L S

17701 - GTGTCTTGCGACATCGAAGTTTTTAGAATCCTAACGGATGCGTCTGACAACTAAGTAGTG - 17760
-V 8 ¢ D I E V F R I L T D A S DN * VvV V
- ¢ L, ATS K F L, E S * R MIPRILTTIXK * C
- ¥ L R H R S F N P NGEV * Q0 L & S V

17761 - TCCCAAGACTTATACTGATACAGTATAAGTGTIGTTTGATGACTTTGTCGTGTGAGAACAT - 17820
-8 @ D L Y * ¥ 8 I s V F DD F V V » E H
- P KTYTDTUV * V CLMTTLSCENI
- P R L I L I Q Y K C VvV = * L C R V R T L

17821 - TACAGTTGGCAAAGTTACACCGATAGTGTTCCCGTTTTTAACCGTAAAACACGTATTACA - 17880
-Y S W Q S Y TDSV PV FNZ RIEKTTU RTIT
- T VG KV TP TIVVFUPUFTULTU VI KU HUVTZLQ
- Q L A K L H R * € 8 R F = P * N T Y Y R

17881 - GACTATCTCTAGAAATACTGTTTGACGTTAAATGTTCAGATCTTTATGGTGCAGCGTTAC - 17940
-D YL * X YCLTTUILNUVOQTIVFMUVOQTRY
- T I 8 R N T V = R * M F R § L W C s Vv T
- L § L E I L F DV KOC S DUIL Y G A ATULH

17941 - ACCGATGTAATGTTCGTCTTTTACATTGACCTGAAAAATTCCTGACATCATTCTAGTAAT - 18000
-T D VvV M F VvV F Y I D L K N 8§ * H H S8 S N
- P M ~C S 8§ F T L T * K I P DI I L VM
- R CN UV RULUL H* PEI KT FTULT S F *» *» =
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18001 - GACCAGAAGTAGGATGTGTCCGTGGATGTGTGGAGTCGCAACTATATTTCAAGTTCTGAC - 18060
~-D Q K » DV 8§ vV D V W S8 R N Y I 8 8§ § D
- T R S R M C P WMOCGV ATTIVFQVL T
- P E V GG C VRGCV ES QL Y F K VF * L

18061 - TTCCTAATACACAACTGTATGGTCCGTATGGTTTCCTGTACTGGATGGCATCTGAGTAGA - 18120
-F L T H NCMV R MUV S C TG WHL S R
- 8 * ¥ T TV WS VWV F P VLDGTI * V E
- P N T QUL Y G P Y G FL Y WMMASE * R

18121 - GATACTACCCARAGTTTTACTTAATGGTTCAGTTACCAATGGGATTATACAAATAGTGGG - 18180
-D T T Q 8 F T * WF S Y Q WDJYTN S G
- I L P K VL L NG SV TNUGTITIZGQTIUVG
- Y Y P K F Y LMV QL PMGTL Y K * W A

18181 - CGCTTCTTCGATAAGCAGTGCAAGCACGCACCTAACCGAAACTACATCTCCCGACAGTAC - 18240
-R F F D K Q € XK HA P NUZRWNUY I S8 R QY
- A S 8 I 8§ 8 A S THULTETTSUPD ST
- L L R * AV Q A R T * P K L HL P T V R

18241 - GTTGATCTCTACGACACCCATGATTGGATGGAGAGGTCGATCCTAAAAGATGTCCACAAT - 18300
-V DL Y D THUDWMET RS I L KDV HN
- L I 8 T TP M I G W R GRS *» KM S T I
- *8 L R H P * L DG E V DUPI KU RTGCUPOGQL

18301 - TGAATCATCGACATGGCTGACCAATACARCTGTGACTTTTATTGTGTCTTAAGTGGTCTC - 18360
-* I I DM ADOQYNUGCDUPVYOCV UL S G L
- E S 8 T WL TNTTV TP I V § * V V 8§
- N H R HG * P I QL * L L L CL K WS Q

18361 - AATTACGTTTTGGAGGTGGTCCACTGGTCAAATTTGTAGAATATGGTGAGTACATATTTC - 18420
~-N ¥ V L E V V HW 8 N L *» NMV S T Y F
- I T F W RW S T G Q I CR I W * V HTI S8
- L R F 666G GPLV KT F V EYGETZYTIIT FSTP

18421 - CGAACGGGACCTTACATCACGCATAATTCTATCATGTTTACGAGTCACTATGTGACTTTC - 18480
-R T G P Y I T HN S8 I M F T S H Y V TF
- ER DL TS R I I UL S CULURUVTMMT™*TIL S
- N 6 T L HHAM®* F Y HV Y E S L CUDTF P

18481 - CTAACAGTCTGTCTCAGCACAAGCAGGAAACCCGCGTACCGAAACTCGAATGTAGTTACT - 18540
~-L T VvV ¢ L 8 T S R K P A Y RN S NV VT
- * Q 8 VS A QA GNUPURTE ET RM®* L L
- N s L 8 Q H K Q E TRV P KULETGCS Y F

18541 - TCATGAAACAGTTCTAACCTGGACTTTCTTGCACAACAGACACACTGTTTGCACGTTGAA - 18600
-8 * NS 5 N L DF L AQQTHTG CTULUHVE
- HE T VL T W T F L HNU RUHTV CTTTULN
- M K Q F » P GL 8§ CTTDTULTFA ATZ R * T

18601 - CGAARAGATGAAGTAGTCTATGAATACGGACGACCTTAGTAAGACACCCAAAACTGATAC - 18660
-R KD E V V Y E Y G RUP * * D T Q N *+ Y
- BE KM K * 8 M NT DD UL S KTUP K TUDT
- K R * 8 8§ L » I R T T UL V R HUP X L I Q

18661 - AGATATTGGGTAAATACTAACTACAAGTCGTCACCCCGAAATGCCCATTGGAAGTCTCAT - 18720
-R ¥ W V N T N ¥ K 8 8 P R N A H W K § H
- DI G * I L T TS R HPEMUZPTIGS S UL I
- I1 L G K Y * L Q VV TP XK CUPULTEUVSTL

18721 - TGGTACTGGTTGTAACGGTCCATGTACCTTTACGTGTACACCGATCAACACTACGATAGT - 18780
-W ¥ WL * R 8§ M Y L Y V Y TUD Q H Y D S
- 6T GGC NG P CTV FTOCTU®PINTTTIV
- VL VVTVHVPILIRUVUHRSTTULT R * Y

18781 - ACTGATCTACAAATCGTCAGGTACTCACGAAACAATTCGCGCAACTAACCAGACAACTTA - 18840
-T DL Q I V R Y 8 R NN S RN * P DN L
- L I Y K S5 S G THZETTIURA ATNI GQTTY
- * 8 T NR Q VL T K QFAOQULTU R QLM

18841 - TGGGATAATATCCTCTACTTGACTCCCAATTAAGACGAACGTCTTTTCATGTTGTGTACC - 18900
-W DN I L YL T PN * DEURTULT FMULTCGCT
- G I I 8§ 8 T * L P I K TNV UV F S COCUV P
- G * ¥ P L LD S QUL®RRT S F HV YV Y Q
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18901 - AACACTTCAGACGTAACGAACGACTATTCAAAGGTCAAGAAGTACTGTAACCTTTAGGTT - 18960
-N T S D VTNDTY S KV XK KJYC CNTL * V
- T L QT * RTTTIG QT RTSU RSTUVTTFTRF
- HF RRNEUZRTLTFIKG GA QEUVTL®* PL G F

18961 - TCCGATAGTTCACACACGGAGTCCGACTTCATCTTACCTTCAAGATGCTACGAGTCGGTA - 19020
-8 D5 S HTESTUDTFTITLUZPSU RTCYTES SV
- P I VHTRSPTS S YLOQDA AT STZ R Y
- R * FTHGOGVU RTULU HLTTFIEKMTLTZRUYVG T

19021 - CATCACTGTTTCGAATGTTTTATCTCCTCGAGAAGATAAGAATACGATGTGTAGTGCTAT - 19080
-H HCFEOCTFTI S S RURO*E YDV * C Y
- I TV S NV L S PREUDTEKTINTWMTCSA ATI
- § L PRMTPFVYULULETZ KTIRTIT RTCV VU YVTLF

19081 - TTAAGTGACTACCACAAACAAACAAAACCTTAACATTGCAACTAGCAATGGGTCGGTTAC - 19140
-L 8§ DY H K QT KU P * HCN * Q WV G Y
- *+ VT T TN XK QNTULUNTIABATSNG SV T
- K * L PQ TUNKTULTULG QLA AMGT RTIL R

19141 - GTTAACACACATCCAAACTGTGTTCTCAGAACAGTTTGAACTTGAATGGTCCGACACTAC - 19200
-V NTHPNOCV LRTUV * T *» MV RH Y
- L T H I Q T VvV F 8 E Q F E L E W s b T T
- *»* HT S KL C S Q NS LNILUNGT PTTL P

19201 - CACCATCAAACATACACTTATTCGTACGTAAGGTGTGAGGTCGAAAGCTATTTTCACGTA - 19260
-H HQTYT VY S Y VURGC CEVESTYTFHV
- T I K HTJUL I R T * G VR SKA ATITFT ¢+
- P S NI HL F VRIEKVO®*OGRIKTELTFSTZ RK

19261 - AATGATTAAATTTCGTTAACGGAAAGAAAATGATAAGACTATCAGGAACACTCAGAGTAC - 19320
-N D * I S L T EU RK * *» DY QETUBHTGSE Y
- M I KFR * RKENUDIEKTTIT RNTO QST
- * L N F V N G K KMTITU RTILSGTTLTZ RV P

19321 - CGTTTGTTCATCACAGCCTATAACTAATACAAGGTGAGTTTAGACGATGCACATAATGTG - 19380
-R L F I TA YN * Y KV SLDUDA ATEHTNV
- v CcC S S QPTITNTTR R *V * TMHTIMC
- F V HHSUL™* L I Q GETFTU RTZERTC CT ™ TC A

19381 - CTACGTTAAATCCACCACGACAAACGTCTGTGGTACGTTTACTCATGGCTGTCATGAACC - 19440
-L R * I HH D KR LW YV Y S WILGS * T
- Y VK S TTTUNUVCGCGTTFTUHGT CHTEP
- T L NP PRQTSVVERLTLWMAVYVMKMTENL

19441 - TACGTATATTATACTACTAAAGACGACCTAAATCGGATACCTAAATGTTTGTTAAACTAT - 19500
-Y VY Y TTKDTUDTILUNU RTIZPIEKTE CTLTLN Y
- TY I I L LXTTO®* I GYLNUVT C®*TM
- R I L Y Y * R R P K SODT * M F V KL *

19501 - GAATATTGGACACCTTATGTAAATGGTCCAATGTCTCAAATCTTTTACACCGAATATTAC - 19560
-E Y W TUP VY VNGUPMSGQTIFVYTTETVYY
- NI GH LM * MV QCLJ KT G STZPTUPNTIT
- I L D T L € K W 8 N V &8 N L L. H R I L Q

19561 - AACAATTATTTCCTGTGAAACTACCTGTGCGGCCGCTTCGTGGACAAAGGTAGTAATTAT - 19620
-N N Y FL *NYULCGT RTPFVDIKSGT SN Y
- T I I S CETTCOAA AR ASUWTI KUVUVTII
- QL F PV KTILUZPVR RZPTLIERGU QT R * * I, L

19621 - TACGACAAATGTGTTTCCATCTACCATAACTACACCTCTAGAAACTTTTATICTGTTGTG - 19680
-Y D K CV S I Y HNJZYTSU RNTFUYSUVYV
- T TNV F P S TTITTUPTULTETT FEFTITLTIL *
- R QM CVFHULUP * L, HL * KL L F CC E

19681 - ARGGACAATTACARACGTARACTCGARACCCGATTCGCATTGTAATITGGTCACGGTCTCT - 19740
-K DN Y NV NS K?PDSHCNTULVTV 8
- R T I TT * T RNUPTIU RTIVTIUM®WSET RS L
- 6 QL QR KTULETT RT FATLT®*TFOGHSGTL =

19741 - ARTTCTATGAGTTATTAARCCCACAACTATAGCGACGATTATGACATTAGACCCTGATGT - 19800
-N S M S Y * T H N Y S DODZYTDTITZRU P * C
- I L *V I KPTTTIATTIMTTLODUPTDV
- F Y ELLUVNU PQTUL * RRTL * H * T L MF
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19801 - TTTCTCTTCGGGGTCGTGTACATAGATGTTATCCACAGACGTGTTACTGACTGTAACGGT - 19860
-F L F G V V Y I DV I HU®RU RV T DOCNG
- F $ s 6 s ¢ T * M L §$ T D VL L TV TV
- S L R G R V HRICY PQTOCY * L * R F

19861 - TCTTTGGATGACTCTCACGARCAAGAAGTGAATGACAGAACAAACTACCATCTCACCTTC - 19920
-S L D D S H E Q E V NDU RTITNYHL T F
- L W M T L TN KK * M TUE QTTTTI 8 P S
- F 6 *L 8 R TR S E * QN KL P S HL P

19921 - CTGTCCATCTGGAAAAATCTTTGCGGGCATTACCACAAAATTATTGTCTTCCAAGTCAGT - 19980
-L 8 I W KN L C G H Y H XK I I V F Q V s
- ¢ P S G K I FA GITTI KULIUL S S K s vV
- V HL E K S L RAL P QWNYCL P S8 Q F

19981 - TTCCAGATTGTGGAAGTTTCCCTGGTCGTGTTCGATCGCAGTTACCTCAGTGTAATTAAC - 20040
-F Q ¥ vV EV 8 L vV F DIUR S Y L § Vv I N
- 8 R L W X F P W sSsC S I AV TSV * L T
- P D CG S F P GR VPR S QL P Q CN * p

20041 ~ CTCTTAGTCATTTTTGTGTCARATTGATGARATTCTITCATCTGCCGTAATAAGTTGTCA - 20100
-L L VI FV 8N * * N S F I ¢C R NI KL S
- 8 * § F L ¢ Q I DE I UL S S A VI S C Q
- L 8 H F ¢ V X L M K F F HL P * * ¥V V N

20101 - ACGGACTTTIGGATGAAATGAGTCTCGTCTCTGAATCTCCTAAAATTCGGGTCTAGTGTTIT - 20160
-T D F G * N E S RUL * I § * N S G L V F
- R T L D EM S L V 8 E $8$ P K I RV *» C L
- G L WM K * VS S L NL L K F G S s VvV Y

20161 - ACCTTTGACTGAAAGAGCTCGAGCGATACCTACTTAAGTATGTCGCTATATTCGAGCTCC - 20220
-T F D * K 8§ 8 8 DT YL S M S L Y 8 8 S
- P L T E R A RAIPT* V CRY I RAZP
- L * L K E L E R Y L L X Y V A I F EUL P

20221 - CGATACGGAAGCTTGTGTAGCAAATACCTCTAAAGTCAGTACCTGTTGAACCGCCAGAAG - 20280
-R ¥ G 8 L C 8 K YL * S Q YL L N R Q K
- DT E A C V A NT S KV S T C * T A R S
- I R K L VvV * Q I PL K SV PV E P P E V

20281 - TAARATTACTATCCGRATCGGTTCGCGAGTGTTCTAAGTGGTGAATTTAATCTCCTAAAAT - 20340
-* I T I R I G 8 RV F » vV V N L I 8§ * N
- KL L S E S V R EC S KW * I * 8§ P K I
- N Y Y P NRF A S VL § G E F NILILK *

20341 - AGGGATACCTGTCGTGTCACTTTTTAATGAAGTATTGTCTACGCCTTTGTCCAAGTAGTT - 20400
-R D T CQR V T VF *» *» 8§ I VY A F V Q V V
- 6 I P V V S L FNUEVUL S TIRIUL S K * F
- 6 Y L 8§ CHF L M K Y CL RV C P S S F

20401 - TTACACACACAAGACACTAACTAGAARAATGAACTACTGAAACAGCTCTATTATTTCAGTG - 20460
-L H T Q DTN * KMNY * N S§ 8 I I 8§ V
- Y TH K TUL TR K * TTZETA ATULULUF Q C
- T H T R H * L E N E L L X @ L Y ¥ F & V

20461 - TTCTAAACAGTCACTAAAGTTTTCACCAGTTCCAATGTTAACTGATACGACTTTAAAGTA - 20520
~-F * T V T K V F T S S N VN * Y D F K V
- 8 K Q S L K F 8§ P V PMULTTDTT L K *
- L N 8§ H * 8 FH Q FQ C * L I R L * 8 K

20521 - AGTACGAAACCACATTCCTACCTGTACARCTITTGGAAGATGGGTTTTGATGTTCGTTCAG - 20580
-8 T K P HS YL YNUVF G RWUVL MV F V Q
- VR NH I P T C T T L ED G F *» C & F 8§
- Y ET TV F L P V Q L W KM G F DV R S V

20581 - TTCGCACCGTTGGTCCACAACGCTACGGATTGAACATGTTCTACGTTTCTTACGAAGAAC - 20640
-F A P LV HNA ATTDT™* TOCSTT FULTIXKN
- 8 HR W S TTULURIEUHUVUILIRUPFULIZ RTU ERT
- R T v 6 P Q R Y G L NMVF Y V s Y EE L

20641 - TTTTCACACTGGAAGTCTTAATACCACTTTTACGACAATATGGTTTTCCTTATTACTACT - 20700
-F 8 HW K S * YHP YDNMUVUV FULTITT

F H T G § L NT”TTVPF TT I W UPF 8 L L L L

F T L E V L I P L L R Q Y G F P Y Y Y L
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20701 - TACAGCGTTTCATATGAGTTGACACAGTTATGAATTTATGTGAATGAAATCGACATGGGA - 20760
-Y 8 V.S Y ELTOQUL * I Y V NETIDM G
- * A F H M S *HS YEBE FM*MIK S TWD
- Q R F I = V DTV MDNILTZGCE * N R H G M

20761 - TGTTGTACTCTCAATAAGTGAAACCACGACCGAGACTATTTCCTCAACGTGGTCCATGTC ~ 20820
- C €C T L N XK * N HDURD Y F L NV V H V
- v VL 8 I $ ETTTETT1IS S T W s M s
- L Y S Q * V K P R PRUL F P QR G P CR

20821 - GACACGAGTCTGTTACCAACGGTTGACCGTGTGATGAACAGCTAAGTCTAGAATTACTGA - 20880
-D T S L L P T VDU RV MNS *» VvV +# N Y =~
- T RV €C Y QU RUL TV *» +# T A K SR I TE
- H E §S v T NG * P C D E Q L 8 L E L L K

20881 - AGCAGAGGCTGCGTCTAAGATGAAATTAACCTCTGACACGTTGTCATGTATGCCGATTAT - 20940
-8 R G C V * D EI NUL * HV VM Y A DY
- A E A A S KM XKLL T S$ DTUL S CMUPTII
= Q R L R L R * N * P L TR CHV CURULF

20941 - TTACCCTGGAATAATAATCGCTATACATACTGGGATCCTGGTTTGTACACTGTITTTCTCT - 21000
-L P W N NNURYTYWDUPG L Y T V F S
- Y P 6 I I I A I H T G I L V ¢ T UL F s L
- T L E * * 8 L ¥ I L G S W F V HCF L L

21001 - TACTGAGATTTCTTCCCAAAARGTGAATAGACACACCTAAATATTTCGTTTTTGATCGGG - 21060
-Y *» D F F P K 8 E * T HULL N I 8§ F L I G
- T E I S S Q K VN RHT* I F R F * 8§ G
- L R F L P K K * I DTUP X Y F V FDRD

21061 - ACCCACCAAGATATCGACATTTCTATTGTCTCGTAAGAACCTTACGACTGGARATGTTCG - 21120
-T H Q DI DI S I VS * E P Y D W K C §
- P T K I 85 T F L L 8S R KNIL TTG N V R
- P P R Y RHVF Y CL VI RTULIRIUILEMMTF E

21121 - AATACCCGGTAAAGAGTACCACCTGTCGAAAACAATGTTTACATITACGTAGTAGTAGCC - 21180
-N T R * R V P P V E NNV Y I ¥ V V V A
- I P G K E Y HL 8 K TMU F T F T * * % Pp
- Y P V X 8§ T T CR K Q@ CUL HULIRS S S L

21181 - TTCGTAAAAATTAACCCCGATTGATAGAACCGTTCGGCTTCCTTGTTTAACTACCGATAT - 21240
-F V X I N P D * * N R S A 8§88 L F N Y R ¥
- 8§ *» KL T P I DRTVI RULU&PUGCILTTTUDM
- R K N * PR LI EPVF G F L V * L P I W

21241 - GGTACGTACGATTGATGTAAAAGACCTCCTTGTGTTTAGGATAGGTCAACAGAAGGATAA - 21300
-G T Y D » €C K R P P C V * D R S8 T E G *
- VR T I DV KDULULV F RIGOQQOQIXKDK
- Y vV R L M *» K T S L C L G * V N RURI S

21301 - GTGAGAAACTGTACTCGTTTAAAGGAGAATTTAATTCTCCTTGACGACATTACAGAGAAT - 21360
-V R N CCTZ RUL XK ENIL I L L D D I TE N
- * E T V L v * R R I = F 8§ L T T L Q R I
- E K L ¥ 8 F K G E P N 8 P * R H Y R E F

21361 - TCCTCTTAGTTTAGTTACTATACTAAATAAGAGAAGACCTTTTTCCATCCGAATAGTAAT - 21420
-§ &8 * F 8 ¥ ¥ T K * E K T F F H P N 8§ N
- P L 8§ L VT I LDNI KU RIZRUZPFS I U RTI VI
- L L v » L L Y »I R EDUL F P S E * * g

21421 - CTCTTTTGTTCTCTCAACACCAAAGTTCACTATAAGAACAATTGTTGATTTIGCTTGTACA - 21480
-L F C ¢ L N T KV HY KNUNUC * F A C T
- 8 FV VS TP KV FTTIWRTTIVDULIL V Q
- L L L S ¢ H Q s 5§58 L * E Q L L I €L Y K

21481 - AATAAAAGAATAATAAAGAATGAGAGTCATCACCATCACTGGAACTGGCCACGTGGTGAA - 21540
-N K R I I K N E S D H HH W N W P R G E
- I K E *» » R M R V I T I T G T G H V VvV K
- *'X N N K E %~ E » §8 P § L EL ATW *» K

21541 - AACTACTACARAGTTCGAGGATTAATGTGAGTTGTATGAAGTAGATACTCCCCCCAAATGA - 21600
- N Y ¥ K F E D * ¢ EL Y BE V DT P P K *
- T T T 8 S R I NV S CM K * I L P P ND
- L L Q V R G L M » V V ) * 8 R Y 8 P Q M I
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21601 - TAGGACTACTTTAAAAATCTAGTCTGTGAGAAATAARATTGAGTCCTAAATARAGAAGGTA -~ 21660
.+« p Y FKNULVCEIKO™* I ES * I K KV
- R T TUL K I * S8 VR N KUL S P K * R R *
- G L L * K S S L * E I N* VL NIKXKE 6 K

21661 - AAATAAGATTACAATGTCCCAAAGTATGATAATTAGTATGCAAACTGTTGGGACAGTATG - 21720
_K * DY NV P K Y DN * Y A NCWUD S M
. N XK I T M 8 Q § M I I s M Q TV G T V W
- I R L Q C P K V » *» L, VvV ¢ KL L G Q Y G

21721 - GAAAATTCCTACCATAAATAAAACGACGGTGTCTCTTTAGTTTACAACAGGCACCAACCC -~ 21780
-E N S Y H K *» ND GV S LV Y NI RUHEOQP
- XK I P T I N KT TV S8SL * FTTGTNP
- K F L P * I K R R CL F 8 L Q QA P T Q

21781 - AAAAACCAAGATGGTACTTGTTGTTCAGTGTCAGCCACTAATAATAATTGTTAAGATGAT - 21840
-K N Q DG TOCOC SV SATNNDNNTC®* DD
- KT KMV L V V Q CQPULTI I I V KMI
- K P R W YL L F 8V 8 H » * » L, L R * L

21841 - TACAACAATATGCTCGTACATTGAAACTTAACACACTGTTGGGAAAGAAACGACAAAGAT - 21900
-Y N N ML VH * N L THTZ CMWEU®RNDKD
- T T I ¢ 8 Y I E T * HT UV GG KETTIKI
- Q ¢ YARTUL KL NTULULGIKZKXKURQRF

21901 - TTGGGTACCCATGTGTCTGTGTATGATACTATAAGCTATTACGTAAATTAACGTGAAAGC -~ 21960
-L G T H UV S VY DT I 8 Y Y VN * R E S8
- W V P M CL CM I L * A I T * I NV KA
- G Y P CV CV *» ¥ Y KL L R KULT * KL

21961 - TCATGTATAGACTACGGAAAAGCGAACTACAAAGTCTTTTCAGTCCATTAAAATTTGTGA - 22020
-8 €C I DY G K A N Y KV F S V H *»* N L *
- HV * T T EK KU RTTI KSF Q 8§ I K I CE
- M YR LR K S EL Q SL F S PUL KTF VN

22021 - ATGCTCTCAAACACAAATTTTTATTTCTACCCAAAGAGATACAAATATTCCCGATAGTTG - 22080
-M L S NTNVF Y F Y P K R Y K Y S8 R * L
- ¢ s Q TQ I F I 8§58 T QRDTNTIUPUDS W
- A L K H K F L F L P KE I Q I F P I V G

22081 - GATATCTACATCAAGCACTAGATGGAAGACCAAAATTGTGAAACTTTGGATAAAAATTCA - 22140
-p I Y I K H* M EDQNOCETTULDXKN S
- I 8 T S 85 TR W K T K I V KL W I KTIQ
- Y L. H Q A L D GRP KL * NVF G * K F N

22141 - ACGGAGAACCATAATTGTAATGTTTAAAATCTCGGTAAGAATGTCGGAARAGTGGACGAG - 22200
-T E N HNOCNUV * N L G K NV G K V D E
- RR T1I I VM F KI S VRMSEKMW T 8
- G E P * L * ¢ L KSR * ECRIKS G R V

22201 - TTCTGTGAACCCCGTGCAGTCGACGTCGGATAAAACAACCGATAAATTTCGGTTGATGTA - 22260
~-F C E P R A V DV G * N NUR * I 8 V D V
- § VN P V Q S T S D KT TUDI KV FRTULM *
- L * T P ¢ S R RURI K QQUPINTFG * C K

22261 - AATACGAGTTCATACTACTTTTACCATGTTAGTGTCTACGACAACTAACAAGAGTITTAG -~ 22320
-N T § 8 ¥ ¥ F Y HV 8§ V Y DN * Q E F =
- I R VHTTUPFTMILVYV S TTTNI K S F R
- Y E F I L L L P C * C¢CL RQVL TURUV LG

22321 - GTGAACGACTTGAGTTTACGAGACAATTCTCGAAACTCTAACTGTTTCCTTAAATGGTCT - 22380
-V N DL S L R DNS RN S NUCUVPFIUL K W S
- » T T * V Y E T I L ETUL TV S L N G L
- E R L EFTI R QU FS KL * L F P * M V W

22381 - GGAGATTAAAGTCCCAACAAGGGAGTCCTCTACAACACTCTAAGGGATTATAATGTTTGA - 22440
-G D *» § P N K G VL Y NTULRD Y N V *
- EI XK VP TRE S S TTWUL * G I I M PF E
- R L K S$ @0 G S P L GBS X GL * CL N

22441 - ACACAGGAAAACCTCTCCAARAATTACGATGATTTAAGGGAAGACAGATACGTACCCTCT - 22500
-T Q EN L S KNJYDDUL®RTEUDT RYUV P S
- HR K TSP K I TMTI * G KTUDTYUPUL
- T 6 K P L Q K L R * P K G R Q I R T L §
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22501 - CTTTTTTTTAAACATTAACACAACGACTAATGAGACACGAGATGTTGAGTTGTAAARAAR - 22560
-L F F KD * HND * *»* DTJ RGC * V V KK
- F FLKINTTTNTETZ RUDV ETUL * KK
- F F *RL TOQRULMZBRUHEEMMTLSCZKK S

22561 - GTTGGAAATTCACGATACCGCAAAGACGGTGATTCAACTTACTAGAAACGAAGAGGTTAC - 22620
.Yy 6 N S RYRIKUDGDS S TY * KRZPRG Y
- L EIT HDTA AU KTUVTIOLTT RNTETEUVT
- W KF TTI P QU RU®RT®*TFDNULULETIKT RTIULDQ

22621 - AGATACGTCTAAGAAAACATCAGTTCCCTCTACTACATICTGTTTATCGCGGTCCTGTTT - 22680
_R YV * ENI S S L Y Y I LFTIAUVTULTF
. DT S K KT SV ?PSTTTFOCL SRS OCL
- 1 R L RKUHQF PLLHSV Y RGU?P V *

22681 - GACCACAATAACGACTAATATTAATATTTAACGGTCTACTARAGTACCCAACACAGGAAC - 22740
D HNDND * Y * ¥ L T V Y » S T Q H R N
- T T I TTWNTI NI * R ST KV PNTGT
- P ¢ * R L I L I F N G L L K Y P T Q E R

22741 - GAACCTTATGATCCTTGTAACTACGATGAAGTTGACCATTAATATTAATATTTATATCCA - 22800
.E P YD PO CNZYUDEJVYVUDHS®* Y * Y L Y P
. NL MIULVTTMMZE XILTTIZNTINTIYTIH
- T L * § L * L R * 8§ * P L I L I F I STI

22801 - TAGAATCTGTACCGTTCGAATCCGGGAAACTCTCTCTGTATAGATTACACGGAAAGAGGG - 22860
-* N L YR 8 NP GNGSULCTIUDZYTTETRG
- RI ¢CTVURIURETTLS SV * I TRKEG
. E S VP FE S G KL SL Y RTULUHGTI KRG

22861 - GACTACCGTTTGGAACGTGGGGTGGACGAGAATTAACAATAACCGGTAATTTACTAATAC - 22920
-D YR LEZRTG GV VDT EUN®* Q * P V I Y *» Y
- T TV WDNUV G WTTU®RTUIUNINUNU RM®TFTNT
- L P F G TWGGREULTTITSGUNTLTULTIP

22921 - CAAAAATGTGGTGATGACCGTAACCGATGGTTGGAATGTCTCAACATCATGAAAGARAAC - 22980
-Q K C G DDURUNU RMWIELET CILINTIMZEKEN
- K NV VMTUVTUDGWNV VS TS * K KT
- K MW * * P * P MV G M S Q HHETRIKL

22981 - TTGAARATTTACGTGGCCGGTGCCAAACACCTGGTTTTAATAGGTGACTGGAATAATTCT ~ 23040
-L K I YV AGA AIZ KU HTLUVILTIGDT WNN S
- * K FP T WP V PNTWTF * * Vv TG I I L
- E N L R GG R C Q T P G F N R * L E * F L

23041 - TGGTCACACAGTTAAAATTAARATTACCTGAGTGACCATGACCACACAATTGAGGAAGAA - 23100
-W § HS * N * N Y L S D HDUHTTITEEE
- GH TV EKTIIZ XKTIT®* VTMTTGQULR KK
- vV T Q L K L XL P E *# P * P HN * G R 5§

23101 - GTTTCTCTAAAGTTGGTAAAGTTGTTAAACCGGCACTACAAAGACTAAAGTGACTAAGGC - 23160
-V S L KL V XL L N RUHYIKUD * S D * G
- FL * S W* S C * TGTTIKTI KV TK A
- F 8 K V 6 K V vV X P AL Q R L K * L R Q

23161 - AAGCTCTAGGATTTTGTAGACTTTATAATCTGTAAAGTGGAACGAGAAAACCCCCACATT - 23220
_K L * D F VDV F I I C K VETZRTENUPHI
- S 8 R I L * T L * S8 VvV K W N E K T P T F
- AL G F CRULYNJULT®* S G TURIEKTEPZPHS

23221 - CACATTAATGTGGACCTTGTTTACGAAGTAGACTTCAACGACAAGATATAGTTCTACAAT - 23280
-H I NV DULV Y EVDTFUNUDIKTIO®™*TF VYN
- T L M W TUL F T K * TS TTU RY S S T I
- H * ¢C G P CL RS RIULUG QZRIOQODTIVLGQTL

23281 - TGACGTGACTACAAAGATGTCGTTAAGTACGTCTAGTTGAGTGTGGTCGAACCGCGTATA - 23340
-* R DY KDV V KY V L 8 V V EU&PTRI
- DV TTI XMSTUL S TS S * VWS NU RV Y
- T * L, Q R CR * VRLUVET GCGT RTA ATYTI

23341 - TAAGATGACCTTTGTTACATAAGGTCTGAGTTCGTCCGACAGAATATCCTCGACTCGTAC - 23400
-« pPLCYTIU®RSZETFU VR R GQNTITZLUDSY
- KMTTF VT * G L S S S DU RTISSTHZRT
- R * PLLHZKVYV * VRZPTETYTPRTLVOQ
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23401 - AGCTGTGAAGAATACTCACGCTGTAAGGATAACCTCGACCGTAAACACGATCAATGGTAT - 23460
.S CE E Y S R CKDU NULDU RIKUHDIOQWY
- A V K N T HA AUV RITSTTUVNTTIN G M
- L * R I L T L * @ * P R P * T R S M v C

23461 - GTCAAAGAAATAATGCATCATGATCGGTTTTTAGATAACACCGAATATGATACAGAAATC - 23520
.V K E I M HHDU RVPFIULUDNTTEYDTEII
. 8§ K K * ¢ I M I GF * I T PNMIOQTIKS
- Q R NN AS SV FR®*HRTI®*YRNP

23521 - CACGACTATCAAGTTAACGAATGAGRTTATTGTGGTAACGATATGGATGATTGAARAAGTT - 23580
-H D Y Q V NUZE* DY CGNDMDD * K Vv
- T I K L TN E I I V VT I WMTIE K L
- R L S S * R M R L L W * R Y G * L K s *

23581 - AATCGTAATGATGTCTTCATTACGGACAAAGATACCGATTTTGGAGGCATCTAACATTAT - 23640
- N R N DV F I TDIXUDTWDVF G G I * HY
- I vV M M 8 8 L R T K I P I L E A § VN I I
- s * * ¢ L H Y G QR YRV FWRMHILTILY

23641 - ACATGTAGACGCCTCTAAGATGACTTACACGATTAAACGAﬂGAGGTTATACCATCGhAAA - 23700
-T ¢c R RL * DDILHDO®*TI KU RTULYHRK
- H VD A 8§ K M T Y T I K RROGY TTI EN
- M * T P L R * L T R L NEUEV I P S KT

23701 - CGTGTGTTGATTTAGCACGTGAGAGTCCATAACGACGACTTGTCCTAGCGTTGTGTGCAC - 23760
- R V L I * H V R V H NDDUL S8 * R C V H
- v ¢ * F s T * E 8§ I T™TT TS CU®POS VYV CT
- ¢ vV DL ARESU©P* RRL VL AULTCU®S AL

23761 - TTCACAAGCGAGTTCAGTTTGTTTACATGTTTTGGGGTTGAAACTTTATAAAACCACCAA - 23820
-F T S EF § L FTCPFGVETTUL* NUHQ
- 5 Q A § § VL BV L GGLXULYIKTT K
- H K R V Q F vV YMVF WG * N F I K P P K

23821 - AATTAAAAAGTGTTTATAATGGACTGGGAGATTTCGGTTGATTCTCCAGAAAATARCTCC - 23880
- N * K V F I M DWUETI S VDS PEUNNS
- I K K C¢CL * W TG RV FUZRULTIULAGQZ XTITS?®P
- L. X 8 vV Y NGL GDVF G * P S R K * L L

23881 - TGAACCAGAAATTATTCCACTGTGAGCGACTACGACCGAAGTACTTCGTTATACCGCTTA - 23940
_« T R N Y 8 T VvV 8 D Y DR S T S L ¥ R L
- E R E 1 I P L * A T TTTEV L R Y T A Y
- N E K L FH CEURULIRUPIKYF V I P L T

23941 - CGGATCCACTATAATTACGATCTCTAGAGTAAACACGCGTCTTCAAGTTACCTGAATGTC - 24000
-R I H Y N Y DL * 8 K H AS S S Y L NV .
- G § T 1 I T I 8 R V N T R L Q V T * M S
- D P L * L R S L E * TRV F X L P ECH

24001 - ACAACGGTGGAGACGAGTGACTACTATACTAACGACGGATGTGACGACGAGATCAATCAC - 24060
- T vV BE T 8 D Y Y T NUDG GO CDDE I NH
- Q R WRIPRUYVTTTIULTTUDUVTTU RS IT
- N ¢ 6 b E * L L ¥ * R R M * R R D Q & P

24061 - CATGACGGTGACGACCTACCTGTAAACCACGACCGCGACGAGAAGTTTATGGAAAACGAT - 24120
-H D ¢ D DL P V N HHDRDEI KU FMEND
- M T V T T Y L * T T T A T R 8 L W K T I
- * R * R P T C KPR PURU RETVYG KR Y

24121 - ACGTTTACCGTATATCCAAGTTACCGTAACCTCAATGGGTTTTACAAGAGATACTCTTGG - 24180
- T F T V. Y P 8 YR NULDNUGUVF Y KR Y s W
- R L P Y I Q VT V T S M 6 F T R D T L G
- VvV YR I S KL P * P Q WV L Q E I L L V

24181 - TTTTTGTTTAGCGGTTGGTTAAATTGTTCCGCTAATCAGTTTAAGTTCTTAGTGAATGTT - 24240
-F L F 8§ G W L NC S A N QP K FL V NV
- F ¢ L A V@ * I VPL I 5 L & 8 *» * ML
- F vV *» R L V X L F R * 5§ v » Vv L § E C C

24241 - GTTGTAGTTGACGTAACCCGTTCGACGTTCTGCAACAATTGGTCTTACGAGTTCGTAATT
-V VvV V. b vV T R 8§ T F C N N W S Y E F V I
- L * L T * P V R R 8 A T I G L T S8 8 * F
- C 8§ * R N P F D V L Q _Q L V L R V R N L
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24301 - TGTGTGAACAATTTGTTGAATCGAGATTAAAACCACGTTAAAGTTCACACGATTTACTAT - 24360
-C VN NUL L NIRDT®* NHV KV HTTIVYY
- v » T I €C * I E I K T T L K F T R F T I
- ¢C EQ F V E S R L K PR * S S HDULUL *
24361 - AGGAAAGCGCTGAACTATTTCAGCTCCGCCTCCATGTTTAARCTGTCCAATTAATGTCCGT - 24420
-R KA L NY F S S A S8MUV FNUZGCUPTINUVR
- G KR * T I S A P PP CLTV QL M s V
- E S A E L F QL RULHUV * L S N * CP 8
24421 - CTGARAGTTTCGGAAGTTTGGATACATTGTGTTGTTGATTAGTCCCGACGACTTTAGTCCC - 24480
-L K F R K F 66 ¥ 1 v L L I 8 P DD F § P
- * 8 F G S L DTUL CC* L VP TTTULV P
. E VvV s E V W I HCV VD * S RRUL * S5 R
24481 - GAAGACGATTAGAACGACGATGATTTTACAGACTCACACAAGAACCTGTTAGTTTITTCTC - 24540
-E DD * N D DDV F TD S HKNULUL V F L
- K TIRTTTMTIULQTTHTWRTC * F F S
- R R L ERR* F YRULTQE PV S F § Q .
24541 - AACTGAAAACACCTTTCCCGATGGTGGAATACAGGAAGGGTGTTCGTCGGGGCGTACCAC - 24600
-N'* K HL 8 R W W NTGURV F V G A ¥ H
- T E NTF P D G G I Q E G C S S G R T T
- L X T P F PMVEYR RI KT GV RIRGUVUZPQ
24601 - AACAGAAGGATGTACAGTGCATACACGGTAGGGTCCTCTCCTTGAAGTGGTATCGCGGTC - 24660
- N R R MY S8 A Y TV G S5 8 P * s G V A V
- T E G C TV HTUR * GPLL E V V S8 R 8
- Q KDV Q CI HGRUV L S8 L KW CRGR
24661 - GTTAAACAGTACTTCCGTTTCGTATGAAGGGAGCACTTCCACAAAMACACARATTACCGT - 24720
-V K Q Y FRF V * REHU FHI KU NTNYR
- L N 8 T S V S Y EG ST S T KT QI TV
- * T VvV L. P F R M KGAUL P Q KH KL p »
24721 - GAAGAACCAAATRATGTGTCTCCTTGAAGAAAAGAGGTGTTTATTAATGATGTCTGTTAT - 24780
-E E P NNV S P * R KEV F I NDVC Y
- KN Q I M C L L EE KXKRUCLULMMSVM
- R T K * ¢V 8 L KKXKUPRGUV Y * *«» C L L C
24781 - GTAARACAGAGTCCTTTAACACTACAGCAATAACCGTAGTAATTGTTGTGTCAAATACTAG - 24840
-V N R VL * H Y S N NIR S NC C UV K Y *
- * T E S FNTTA ATITUV VI V V S N TR
- K 0 s PL TLOQQ* P * *» I, L C Q I L G
24841 -~ GAGAbGTTGGACTCGAAC'IjGAGTAAGTTTCTTCTCGACCTGTTCATGAAGTTTTTAGTAT -~ 24900
-E T L D S N.* V 8§ F F § T C 8 * S8 F *~ Y
- R R W TIRTE * VS S R P V HE V F § M
- D v G L EL S K F L L DUL F MKV FUL VC
24901 - GTAGTGATCTACAACTAGAACCGCTGTAAAGTCCGTAATTGCGAAGACAGCAGTTGTAAG - 24960
-v vV v Y N * N R CIKV RNV CETUD S S C K
- * W S TTR T A V K S VI A KT AUV V §
- § G L QL E PL * 8§ P #+# L R R Q Q L *» Vv
24961 - TTTTTCTITAACTGGCGGAGTTACTCCAGCGATTTTTAAATTTACTTAGTGAGTAACTGG - 25020
-F F F N W R 8 ¥ 8§ 8§ D F * I Y L V 8 N W
- F § L T G G V T P A I F K F T * *» V T G
- F L » L A E L L QRVPF L NLUL S E * L E
25021 - AAGTTCTTAACCCTTTTATACTCGTTATATAATTTACCGGAACCATACAAACCGAGCCGA - 25080
-K F L T L L Y 8 L Y N L P E P Y K P S§ R
- S 8 * P F Y TR Y I I Y RNU HTNU RAE
- vV L NP F I L V I * F TG T I Q TEP K
25081 - AGTARACGACCTGATTAACGGTAGCAGTACCAATGTTAGAACGARACAACGTACTGATCAA - 25140
-8 N DL I NG S S TNV RTI KUGQRTDQQ
- vT T * L TV AV PMULETZRNNUNUVULTIN
- *R P D *» R * QY Q C * NETT Y * § T
256141 - CAACGTCAACGGAGTTCCCACGTACGAGAACACCAAGAACGACGTTCAAACTACTCCTAC - 25200
~-Q R Q R 8§ S H V R E H Q E R R § N Y s Y
- NV NGV P T Y ENTI KND DV QTTUPT
- T 8 T EF P RTURTUPRTTTFIEKTULTULTLL
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25201 - TGAGACTCGGTCAAGAGTTCCCACAGTTTAATGTAATGTGTATTTGCTTGAATACCTAAA - 25260
-* DS V K S8 S HS L M * ¢V F A * I P K
- ETR S RV P TV * CNV Y LVL EYTULN
- R L 6 Q EF P Q F NVMOCTIUC CLNT®*T

25261 - ‘CAAATACTCTAAAAAATGAGAACCTAGTTAATGACGTCTCGGTCATTTTTAACTGTIACG - 25320
-Q I L * KX M R T* L M TOCWR S FLTVT
- K Y 8§ K K ~» BE P S§ *» *» R V G HF * L L R
= N T L K N E NL V N DV S VI F NCY E

25321 - AAGAGGACGTTCATGACAAGTACGATGTCGTTGCTATGGCGATGTTCGGAGTGAGGGARMA - 25380
- K R T F M T S TM S L L W RCSE * G K
- R G R 8 * Q V R C R €C ¥ G D V R 8 E G K
- E DV HD K YDV V A MAMT FPFGVRE S8

25381 - GCCTACCGAACAATAACCGCAACGTAAAGAACGACAAAAAGTCTCGCGATGGTITTATTA - 25440
-A YR T I T AT * R TTI KSULAMUVIL L
- P T E Q * P Q R K E R Q K V 8 R W F Y ~
- L P N NNI RNV KNDIKI K S RUDGT F 1IN

25441 - ACGCGAGTTATTTTCTACCGTCGATCGGGARATATTCCCGAAGGTCAAGTAAACGTTAARA - 25500
-T R VI F Y R R S G NI P E G Q V N V K
- R EL F s T VvV D RE I F P KV K * T UL N
- A S ¥ F L P 8 I 6 K Y 8 R R S S8 KR * M

25501 - TGACGACGATAAACAATGGTAGATAAGTGTAGAAAACGAACAGCGACGTCCATACCTCCG - 25560
-* R R * T M VD X CURI KU RTA AT S I P P
- DDD K QW * I S V ENZEUG QURIZ RUPUY L R
- T T I N N G R * v » K T N 8§ D V H T S A

25561 - CGTTAAAAACATGGAGATACGGAACTATATAARAAGATGTTACGTAGTTGCGTACATCTTA - 25620
-R * K H G D TEUL Y K RCY VV A Y I L
- V X NM E I R N Y I KD VT * L R T § +*
- L K T W R Y G T I * K ML RS CV HUL N

25621 - ATAATACTCTACAACCGARACAACCTTCACGTTTAGGTTCTTGGGTAATGAAATACTACG - 25680
-I I L Y N R N NL H V *» V L G * » N T T
- * Y 8 T T E T T F T F R F L G N E I L R
- N T L Q P K Q P S R L G S WV M K Y Y G

25681 - GTTGATGAAACAAACGACCGTGTGTGTATTGATACTGATGACATATGGTATATTGTCACA - 25740
-V D ETNUDZ RV CI D TUDUDTIW Y I V T
- L M K Q T T V C VL I L M T Y G I L S Q
- * * N K R P C V Y * Y * * H M V Y C #H S

25741 - GTGTCTATGTTAACAGCAATGACTTCCACTGCCGTAAAGTTGTGGTYTTGAGTTTCTTCT - 25800
-V §$ M L TAMTS T AV KL WV F *~ VvV 8 8
- ¢ L C * Q Q *» L P L P * 8 C G PF E F L L
- VvV ¥ V N 8§ N D F HCIRI KWV V VL S F F =+

25801 - GATGGTTTAACCACCAATAAGACTCCTATCCGTGAGTCCACAATITCTGATACAGCAACA - 25860
-D G L T TN K TUP I RE S TI S DT AT
- MV * P P I R L L S V 8 P Q F L I Q Q H
- W F N H Q » D § Y P « V¥V H N F * ¥ & N M

25861 - TGTACCGATAAAGTGGCTTCAAATGATGGTCGAACTCAGATGTGTTTAATGATGTCTGTG - 25920
-C T D K VvV A §S ND G R TQMCUL MMS YV
- VvV P I K WL QMM V ELRCV *»  C 1 *
- Y R * 8§ G F K * WS NS DV F NDV C D

25921 - ACCATAACTTTTACGATGTAAGAAGTAGAAATTGTTCGAACAATTITCTGGGTGGCTTACA - 2598(C
-T I T F T M * E V E I V R T 1 8 G W L T
- P * L L R C K K * K L F E Q F L 66 G L H
- H NF YD V R 8 R N CSNDNU FWUV A Y T

25981 - CGTTTATGTGTGTTAGCTGCCGAGAAGTCCTCAACGATTAGGTCGTTACCTAGGTTAAAT - 26040
-R L ¢ VL A A E K S S TTIUR S L P RUL N
- VY Vv C * L, P RSP Q RL GUR UYL G * I
- FM CV S CREV L ND * V VT * V K Y

26041 - ACTACTCGGCTGCTGCTGATGATCGCACGGAAACATTCGTGTTCTTTCACTCATGCTTGA - 26100
-T TR L L L M I A R K H S C 8 F T H A =
- L L. 6 ¢ ¢ * * S HGNIWIRUVILSUL ML E
- Yy S A A A DDURTETV FV F FH S CUL N
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26101 - ATACATGAGTAAGCAAAGCCTTCTTTCTCCATGCAATTATCAATTATCGCATGAAGAAAR - 26160
-I HE *~ A K P §$ L §$ M QL S I I A * R K
- Y M S KQ S L L CZPCNYOQL S HETEK
- T * VvV 8§ KA F FVHATITINYZYU RMIE KKK

26161 - AGAACGAARGCACCATAAGAACGATCAGTGTGATCGGTAGGAATGACGCGAAGCTAACAC - 26220
-R T KA P * ER 8§V * SV GG MTUR S * H
- E R KHUHIEKNDOGQT CDU R * E * REA ANT
- N E S T I R T I SV IGURUNDA AIZEKTLTH

26221 - ACGCATGACGACGTTATAACAATTGCACTCAAATCATTTTGGTTGCCARATGCAGATGAG - 26280
-T H DDV I TTI ALIKST FWULPNA ATDE
- R M T TUL * Q L HS NHFGC QM QM S
- A * R R Y NUNCTOQTIIULVAI KTCHR R * R

26281 - CGCACAATTTTTAGACTTGAGAAGACTTCETCAAGCGACTAGARGACCAGATTTGCTTGAT - 26340
-R T I F RLETU KT SSURTIRIU ERUPUDILTILD
- A Q F L DDLU RU RUILZPUGQGULEDUGQTITCGCTLI
- H N F * T * E D FL KD * KTUZRVF A * L

26341 - TGATAATAATAATAAGACAAACCTTGAAATTGTAACGAATAGTACCGTCTGTTGCCATGA - 26400
-% = *= * * D K P * N CNZE * YR L L P *
- DN NDNIKTNULETIVTNST UV CCHTD
- I I I I R Q T L XKL * R I V P S V A MTI

26401 - TAATGGCAACTCCTCGAATTTGTTGAGGACCTTGTTACCTTGCATCATTATCCAAAGGAT - 26460
- W @ L L E F V E D L V T L D H Y P K D
- NGNS S NLULURTULULZPMWTITITIOQR RTI
- M AT PRTIOC®*GPCYULGSUL S K G *

26461 - AAGCATCGGACCTAATACAATGATGTTAAACGGATAAGATTAGCCTTGTCCAAAAACATG - 26520
-K D R T * Y N DV KZRTIUZRULALSKNM
- R I 6 P NTMMULUPNGT™* D * P CPIKTC
- ¢ §$ DL I Q * ¢ * TDJI XKTISULVOQZXKIHUYV

26521 - TATTATTTCGAACAAARGGAGACCGAGAACACCGGTCATTGTGAACGAACAAAACACGAA - 26580
-Y YF EQ K ETEUNTTGUHT CETRTIKH E
- T I S N XK R RPURTU®PVIVUNZEIUGQNTN
- L FP R T K GDUZ REUBHRTUGETL * TN KTTRT

26581 - CGACGACAGATGTCTTAATTAACCCACTGACCGCCCTAACGCTAACGTTACCGAACATAA - 26640
-R R Q M S * L TH * P P * R * R Y R T =
- D DR CULN * P TDIURPNAWNUV T EUHN
- T T D V. L I N P L T AL T L T L P N I T

26641 - CATCCGAACTACACCGAATCGATGAAGCAACGAAGGAAGTCCGACAAACGAGCATGGGCG - 26700
-H P N Y TE S M K QR RIK S D KU RA WA
- I RTTUPNU R * 8 NEBGS P TUNTEUHG R
- 8§ E L HR IDEA ATU KEV VR RI QTS MG E

26701 - AGTTACACCAGTAAGTTGGEGTCTTTGTTTGTAAGAAGAGTTACACGGAGAGGCCCCCTGT -~ 26760
-8 Y T S KL G L CL * EEBELHGTEA ATU®PSC
- VT PV S WV F F V CKZ KSJYTZETZRTUEPUZPUV
- L HQ * V6 S L FV RRUVYVYTZ RI RTGT?PTLL

26761 - TAACACTGGTCTIGGCGAGTACCTTTCACTTGAACAGTAACCACGACACTAGTAAGCACCA - 26820
-* HW S G E YL S L E Q * P RUH * » A P
- N T 6L A 8 T F H L N § N H D T 8 K H Q
- T L V WRV P F T * TV TTTTULUV S T S

26821 - GTGAACGCTTACCGGCCTGTGAGGGATCCCGCGACACTGTAATTCCTGGACGGTTTTCTC - 26880
-V N A Y R P V R D P A TUL *~ F L D G F L
- » T L T GL * G I PR HCDN S W TV F 8
- ERL PACEU G ST RUDTU VTIUPOGT RT FSTL

26881 - TAGTGACACCGATGTAGTGCTTGCGAAAGAATAATGTTTAATCCTCGCAGCGTCGCACAT - 26940
-* # H R C 8§ A C E R I M F N P R S V A H
- 8§ DTDV VL AI KES®* CL I ULAA ASI HI
- ¥ T P M * ¢ L R KN NV * S § QRU RT S8

26941 - CCGTGACTAAGTCCAAAACGACGTATGTTGGSCGATCGCATAACCTTTGATATTTAATTTA - 27000
- P * I, 8 P K R R ML A M A * P L I F N L
- R D * V Q ND V CWU RWHNILO* VYL I Y
- vV T K § K T T Y VvV 6 b G I T F D 1 * F M
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27001 - TGTCTGGTGCGGCCATCOTTGCTGTTATAACGAAACGATCATGTCATTCACTGTTGTCTA - 27060
-C L VRPSILULUL * RNDHUVIUHTCTCL
- VW CG6G HR CCYNZETIMST FTUV VY
- S 6 A A I V. A V I T K R 8 C H &8 L L s T

27061 - CAAAGTAGAACAACTGAAGGTCCAATGTTATCGTCTCTATAACTAATAGTAATACTCCTG - 27120
-Q S R TTEGTPMILSSUL * L I V I L L
- KV E QL KV Q C Y R L Y N * *« * Yy g =
- K * NN * R S NV I V S I TNZSNTPE

27121 - AAAGTCCTAACGATAAACCTTAGAACTGCAATATTATTCAAGTTATCACTCTGTTAATAA - 27180
- K v L T I NL R TA I L F KL S L C =~ =
- K S * R * TLETULUG QY Y S S Y HS V N K
- 8 P NDIXKUP * NCNTITIOQVITTULULTIN

27181 - ATTCGGAGATTGATTCTTCTTAATAAGCCTCAATCTACTACTTCTTGGATACCTCAATCT - 27240
-I R R L I L L N K P QS TT S W I P Q S
- FGD * F FL I S L NILULIULTULGT YULNIL
- 8 E I DS S * * A § 1 Y Y F L DTS I *

27241 - AATAGGTATTTTGCTTGTACTTTTAATAAGAGAAGGACTGTAACTAACATAAATGTAGAA - 27300
-N R Y FACTT FNI KU RU RTV VTN NTINTUVE
- I 6 1 L L VL L I REG GTUL * L T * M * N
- * V F CL Y F *» *» E KD OCN * HZKTG CTU RT

27301 - CGCTCGATATAGTGATAGTCCTCACACAATCTCCATGCTGACATGATGATTTICTIGGAA - 27360
-R § I * * * § 8§ HNULUHADMMTIT FTLE
- ARY S DSPHTTISMILT* * F S WN
- L DI VIUVUILTI GQSU?POGC®*UHUDUDT FTULGT

27361 - CGGGTAGTCCTTGTATGCTCCCGTTAAGTGGTAAAGTGGGAGAACGACTGTTATTTAAAC - 27420
-R V VL V C SR * V V KWENUDTG CYTLN
- G * §$ L YA PV KW * S GRTTUVTI *~ T
- G 8 P CMULUPUL S G K VGEGETRTILTILTFIKR

27421 - GTGATTGAACGTGATCGTGTGTGAAACGAAAACGAACACGACTGCCATGAGCTGTATGGA - 27480
-V I ER DRV * NENZEUHDTGCH HETLTYG
- * L NV I V CETI KTUNTTA AMS ST CMD
- Db * T * S €V XKRI KU RTRILUP* AV W I

27481 - TAGTCGACGCACGTTCTAGTCAAAGTGGTTTTGAAAAGTAGTCTGTTCTCCTCCAAGTTG - 27540
- S T H VL V KV VL K S8 8 L F 8§ 8 K L
- 8 R R TF * S KWUF * KV V CS PP S C
- VD AR S § Q 8§ G F B K * S V.L L @ V V

27541 - TTCTCGACATCAGCCCTCAAAAAGAGTAACAACCACGAGATCATAAAARATTATGAAACGA - 27 600
-F S R * AV K K S NN DZE I I K I MK R
- S RDEURT™®*XKRVTTTT RS * KL * N E
- L EM S GE KE™* QRRDUHIEKNYETK

27601 - AGTGGTAATTCTCTTTCTGTCTTACTTACTCGAGTGAAATTAACTGAAGATAAACACGAA - 27660
-8 G N $ L SV LLTU RUVIXKTLTTETDI KHE
- VvV V I L FL S8 Y LULET®*N™* 1L KTINTK
- W > F 8 F €C L T Y 8§ S8 E II\h N * R * T R K

T

27661 - AAATCGGAAAGACGATAAGGAACAAAATTATTACGAAT ATAAAACCAAAAGTGAGCT - 27720
-K S ERR * G T K L L R I * N Q K * A
- NR K DD K E Q NUY Y E * Y KT K S E L
- I 6 K T I RN KTI I TNUDNNTI K P K V 8 F

27721 - TTAGGTCCTAGATCTTCTTGGAACATGGTTTCAGATTTGCTTGTACTTITGAAGAGTAACA - 27780
-L G P R S § WNMUV S DL L VL * R V T
- * VL DLUL G TWTFOQTIOCLYTFEE * Q
- R § * 1 F L EHGF RPF A CTUL K S N K

27781 - AAACTGAACATAAAGAGATACGTCAACGTATGCGTGACATCATGTCGCGACACGTAGATT - 27840
-K L N I KR Y VNV C VT S CRUDT * I
- N * T *»* R DT S T Y A * HH V A TRIZRL
- T EH K E I RQRMRPRDTIMS S RUHUVYD Y

27841 - ATTTGGAGTACACGAACTTCTAGGAACATTCCATGTTGTGATCCCCATTATGAATATCGT - 27900
-1 W s T R T S R NI P CCUD P H Y E Y R
- F GV HEULULGTVFHV VI P I MNTIWV
- L E Y T NVF * EH S M L * 8§ P L * I § *
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27901 - GACGAACCGAAACACGAGATCCTTTCCAAAATGGAAAAGTATCTACCGTGTGATACCAAG - 27960
-D E P KHETIULSIXMEI K YULUPUCDTK
- T N R NTR S F P KW K S I Y RV I P 8
- R TEBE T RDUPF F QNG KWVs TV * Y QWV

27961 - TTTGTACGTGTCGATTACAATGATAGTTGACAGTTCTAGGTCGACCACCACGCGAATATC - 28020
-F VR VDY ND S * Q F * V D HHAWNTI
- L Y VW I T M I VD S S R S T T TR I 8
- ¢c T CG L Q * * L T VL GRPPURE YR

28021 - GATCCACAACCATGGAAGTACTTCCAGTGGTTTGACGACGTAAATCTCTGCATGAACAAC - 28080
-D P Q P W K ¥ F Q W F DDV NL CMNN
- I H N H G 8§ T S8 8 G L T T * I 8 A * T T
- S T T M E V L P V V *» R R K S L HE Q Q

28081 - AAAATTTATTTGCTTCTTTAATTTTIACAGACTATTACCTGGGGTTAGTTTGGTTGCATCA - 2B140
-K I Y L L V * F Y R L L P G V 8 L V A S
- K F I ¢CL FNFTDYYULGUL VW LHH
- N L FA CUL I L QT I TWSG* F G CIT

28141 - CGGGGGGCGTAATGTAAACCACCTCGGTGTCTAAGTTGACTGTTATTGGTCTTACCTCCT - 28200
-R G A * C K P P G CL S * L L L V L P P
- 6 G R NV NHL GV * VD CUVYMWS Y L L
- G G VM * T T W V S KL TV I GUDL T S C

28201 ~ GCGTTACCCCGTTCCGETTTTGTCGCGGCTGGGCTTCCARATGGGTTATTATGACGCAGA - 28260
-A L P RS G F V A A GV P N GL L * R R
- RY PV P VL S RL GF QMG Y Y D A E
- vV T P F R F CRG W G S8 KWV I MT QN

28261 - ACCAAGTGTCGAGAGTGAGTCGTACCGTTCCTCCTTGAATCTARGGGAGCTCCGGTCCCG - 28320
-T K C RE * V VP PLLE S K GA P VP
- P.S V E S E-S YR 8 8S.L N L R E- L R S8 R
- Q V S R V S R T V P P * I + G S 8 G P A

28321 - CAAGGTTAGTTGTGGTTATCACCAGGTCTACTGGTTTAACCGATGATGGCTTCTCGATGG - 28380
-9 G * L WL 8 P GL L V * P M M A S R W
- KV 8 C 6 Y HQV Y WP F N NIR™* WIL L D G
- R L vVv Vv I ™ R S T G L T DD G F 8 M G

28381 - GCTGCTCAAGCACCACCACTGCCGTTITACTITCTCGAGTCGGGGTCTACCATGAAGATA - 28440
-AAQAPPUL PV F Y FLES G S TMMIKTI
- L L K HH HCRVFTU F S S R G L P * R *
- cC $ §s T T T A VL L 8 R V GV Y HETUDN

28441 - ATGGATCCTTGACCGGGTCTTCGAAGTGAAGGGATGCCGCGATTGTTTCTTCCGTAGCAT - 28500
-M D P * PG LR S EGMUP I RYULVFULDP * H
- W I L DRV F E V KOG CURDUCVF F R § I
- G §$ L T 6 8 8 K » R D A A I V 8§ 8 V A Y

28501 - ACCCAACGTTGACTCCCTCGGAACTTATGTGGGTTTCTGGTGTAACCGTGGGCGTTAGGA - 28560
-T Q R * L P R NL CG F L V *» P W AUL G
- P NV DSL G T Y V GF W CNU RGU R * D
- P T L T P S E L M W V 8 G V T V G V R I

. 28561 - TTATTGTTACGACGGTGGCACGATGTTGAAGGAGTTCCTTGTTGTAACGGTTTTCCCAAG - 28620

-L L L R R W HUDVEGV P CCNUGVF P K
- ¥ ¢ Y D GG TMULI KEPFPL VV TV F RR
- I v 7T T V A R €C * R 8 8§ L L = R F S E D

28621 - ATGCGTCTCCCTTCGTCTCCGCCGTCAGTTCGGAGAAGAGCGAGGAGTAGTGCATCAGCG - 28680
-M R L P S 8 P P S V R RURM AR S S AaA S8 »n
- ¢V s L RL RRQUPFGEEWRGV V HQ R
- A S P F V S A V 8 8 E K S E E * C I s a

28681 - CCATTAAGTTCTTTAAGTTGAGGACCGTCGTCATCCCCTTTAAGAGGACGAGCTTACCGA - 28740
-P L S $S L § * G P S S S P L R G R A Y R
- H* VvV L * V EDRU RHPUL * EDUETULTD
- I X F F KL R TV v I PP F KRTS L P I

28741 - TCGCCTCCACCACTTTGACGGGAGCGCGATAACGACGATCTGTCTAACTTGGTCGAACTC - 28800
-8 P P PL * R ERUDNDUDT LS NULV E L
- R L HH F D G S A I T T I €C L T W 8 N s
- A S T TL TG AUR * R R SV * L. G R T L
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28801 - TCGTTTCAAAGACCATTTCCGGTTGTTGTTGTTCCGGTTTGACAGTGATTCTTTAGACGA - 28860
-S$ FQRPPFUPV VVV PV *Q * F F RR
- R F KD HPF RLLULFURTEFUDSD S UL DD
- vV 8 X T 1 88 66 CC¢CC¢CSCGLTVIZL * TT

28861 - CGACTCCGTAGATTTTTCGGAGCGGTTTTTGCATGACGGTGTTTTGTCATGTTGCAGTGA - 28920
-R L RRPPF GAV  FA*R CFUVMILAGQ*
- D 8 V D F S ER P L HD GV L 8 ¢C C 8 E
- T P * I FR S G F CMTJVF FCHVAUV S

28921 - GTTCGTAAACCCTCTGCACCAGGTCTTGTTTCGETTCCTTTAAAGCECCTGETTCTGGAT - 28960
-V R K P 8§ A P GL V WV P L K UPL V L D
- F VN PLUHO QVILVFGV FTUL * S8 P WT FWTI
- 8 * T L CTURSCULG SV F KA AZPG S G L

28981 - TAGTCTGTTCCTTGACTAATGTTTGTAACCGGCGTTTAACGTGTTAAACGAGGTTCACGG - 29040
-+« 8§ VP *LMTFUVT GV * RV KZ RTGSR
- 8§ L F LD * CL * PATFIUNUVILNETUVHG
- V¢S5 L TNV CNRRLTC C®*TU RTFTE

29041 - AGACGCTAAGAAACCTTACAGTGCGTAACCGTACCTTCAGTGTGGAAGCCETTGTACCGAC - 29100
-R R K X P Y S A * P YL QOCG S UPCTD
- DV RUNTULTUVIZRNZERTTPFZSVEA ALWVUPT
- T * E T L Q ¢ vV T V P 8§ V W K P L Y R L

29101 - TGAATAGTACCTCGGTAATTTAACCTACTGTTTCTAGGTGTTAAGTTTCTGTTGCAGTAT - 29160
-« I VPR * FNLUILTFTULGV VI KT FTLTILOQ Y
- E * YL 6N L TYOCTF * VL S FCOCSM
- N § T S V I * P TV S§ R C * V 8 V A V «

29161 - GACGACTTGTTCGTGTAACTGCGTATGTTTTCTAAGGGTGGTTGTCTCGGATTTITCCTG - 29220
-D DL FV * L RMTFTCGCI KGO GT CILGT FTFL
- T T CS CNUGCV CFVRVY VYV S DTF S C
- R L VR YV T A Y VUL * GWUL SR TIF PV

29221 - TTTTTCTTTITTCTGACTACTTCGAGTCGGARACGGCGTCTCTGTTTICTTCGTCGGGTGA - 29280
-F F F F *L L RV GNG GV SV FTF VG *
- F S F S DY F E S ETA AS STULTF S8 5 8 G D
- F L F L T T S SRI KUZ RURILTG CT FTULUZ RTI RUVYVT

29281 - CACTGAGAAGAAGGACGCCGACTGTACCTACTAAAGAGGTCTGTTGAAGTTTTAAGGTAC - 29340
-H * EEGRRILJYULUIL X R SV EVTULTZ RY
- T E K KD ADOCTZY * RGL UL KF * G T
- L RRRTU®PTVPTIKTEU VT CT™*STPF KUV L

29341 - TCACCTCGAAGACGACTAAGTTGAGTCCGTATTTGTGAGTACTACTGGTGTGTTCCGTCT - 29400
-8 P R R R L & * V R I CE Y Y WCUV' P S
- HL E DD * VESVVF VS TTGUV FRL
- T S XK T T KL S P YL * VL L V CSV Y

29401 - ACCCGATACATTTGCAAAAGCGTTAAGGCAAATGCTATGTATCAGATGAGAACACGTCTT - 29460
-T R ¥ I ¢ K 8 V X A NAMY QMU RTTZ RL
- P DTV FA KA AULU RO QMTLTZ CTIUZ RT®*TE EHUVTL
- P I HL Q KR * G KCVYV SDEWNTS Y

29461 - ACTTAAGAGCATTGATTTGTCGTGTTCATCCAAATCAATTGAAATTAGAGTGTATCGTTA - 29520
-T »~ E H * F V V F I Q I N » N * § V 8§ L
- L K 8§ I DL 8 C S S K S 1 E I RV Y R *
- L R A L I C RV HP N QLI KTULUZETGCTIUVR

29521 - GAAATTAGTTACACATTGTAATCCCTCCTGAACTTTCTCGGTGGTGTARRAGTAGCTCCG - 29580
-E I 8 ¥ T L * 8 L L N F L G G V K vV a P
- XKL VTHUCNU®PS* TUF SV V * K * L R
- N * L HI V I PP ETULTSTZ RUMWTCI K S S S G

29581 - GTGCGCCTCATGCTAGCTCCCATGTCACTTATTACGATCCCTCTCGACGGATATACCTTC - 29640
-VRLMULAUPMMSTULTITTIUPTLUDTGTYTF
- CA S C*L PCHTULTULU R STULTZSTTUDTIUP S
- A P H A 8§ § H V T Y Y D P 8 R R I Y L L

29641 - TCGGGATTACACATTTTAATTAAAATCATCACGATAGGGGTACACTAARATTATCGAAGA - 29700
-8 6 L HIUL I K I I TIGUVUHT™*NTZYTZRTR R
- R D Y T F * L K 8 8 R * G Y T K I I E E
- G I T H F N » ¥ H H D R G T L K L S8 X N
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29701 ATCCTCTTACTGTTTTTTTTITTTITTITTTTTTTITTTIT - 29736
I L L L, F F F F F F F F X
S 8 Y ¢ F F F F F F F X

P L TV FVFVFVFF F F X
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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 Y 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 17) L C 60

181 GCT CTA GGA AAG GTT TTA CCT TTT CAT AGA TGG CAC ACT ATG GIT 225
61 A L G K v L P F H R W H T M \Y 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 \ 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 Cc W Y L H E G H 105

316 CAA ACT GCT GCA TTT AGA GAC GTA CTT GTT GTT TTA ACT AAA CGA 360
106 Q T A A F R D \ L v 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

[0001] This application claims priority benefit to U.S.
provisional application No. 60/473,255 filed May 22, 2003,
which is incorporated herein by reference in its entirety.
[0002] The instant application contains a lengthy
Sequence Listing which is being concurrently submitted via
triplicate CD-R in lieu ol a printed paper copy, and is hereby
incorporated by reference in its entirety. Said CD-R,
recorded on May 24, 2004, are labeled “CRF”, “Copy 17 and
“Copy 27, respectively, and each contains only one identical
1.56 Mb file (V9661081.APP).

1. INTRODUCTION

[0003] The present invention relates to isolation and char-
acterization 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 hNSARS virus. The present inven-
tion relates to a nucleotide sequence comprising the genomic
scquence 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

[0004] Recently, there has been an outbreak of atypical
pneumonia in Guangdong province in mainland China.
Between November 2002 and March 2003, there were 792
reported cases with 31 [atalities (WHO. Severe Acute Res-
piratory Syndrome (SARS) Weekly Epidemiol Rec. 2003;
78: 86). In response to this crisis, the Hospital Authority in
Hong Kong has increased the surveillance on patients with
severe atypical pneumonia. In the course of this investiga-
tion, 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
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was deposited with China Center for 'lype Culture Collec-
tion (CCTCC) on Apr. 2, 2003 and accorded an accession
number, CCTCC-V200303, which is incorporated by refer-
ence in its entirety.

[0005] 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

[0006] The present invention is based upon the inventors’
isolation and identification of a class of novel viruses which
is the precursor of the virus causing Severe Acute Respira-
tory Syndrome in humans (“hSARS virus”). The precursor
virus which is a SARS coronavirus-like virus (“SCoV-like
virus”) is identified to be morphologically and phylogeneti-
cally similar to hSARS virus.

[0007] An investigation was carried out in a retail live
animal market in Guangdong, mainland China, the hypo-
thetical birthplace of SARS, to better understand the animal
reservoir of this virus. SCoV-like viruses were isolated from
4 of 6 Himalayan palm civets (Paguma larvata, Family
Viverridae) 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 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
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 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 transmis-
sion events relevant to the genesis of novel emerging dis-
eases.

[0008] Accordingly, the present invention relates o a
nucleotide sequence comprising the genomic sequence of
the SCoV-like virus. The invention further relates to nucle-
otide sequences comprising a porlion 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
comprising a nucleic acid sequence of SEQ ID NO:1 or 2.
In specific embodiments, the invention provides a virus
comprising a nucleic acid sequence that encodes a polypep-
tide having an amino acid sequence of SEQ 11D 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
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comprises a nucleotide sequence of SEQ 1D NO: 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,
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 1D 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 morc 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 thereol. 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,
930, 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).
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[0009] The invention further provides proteins or polypep-
tides 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
cmbodiment, the polypeptide comprises the scquence of
SEQ ID NO:3. The invention further provides proteins or
polypeptides shown in FIGS. 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
biological activity of the protein (including antigenicity
and/or immunogenicity) encoded by the sequence of SEQ
ID NO:1, 2, 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 nucle-
otide sequence that is at least 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1.100, 1,150,
1,200, 2,000, 3,000, 4,000, 5,000, 6,000, 7,000, 8,000,
9,000, 10,000, 11,000, 12,000, 13,000, 14,000, 15,000,
16,000, 17,000, 18,000, 19,000, 20,000, 21,000, 22,000,
23,000, 24,000, 25,000, 26,000, 27,000, 28,000, 29,000 or
more contiguous nucleotides of the nucleotide sequence of
SEQ ID NO:4, or a complement thereof (SEQ ID NO:1102).

[0010] In one aspect, the invention provides a method for
propagating 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 invention relates to the use of the isolated SCo-V-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 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.

[0011] The invention [urther relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the inven-
tion provides nucleic acid molecules which are suitable for
use as primers consisting of or comprising the nucleotide
sequence of SEQ ID NO:1, 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 lranscriptase primers, probes for
Southern analysis or other nucleic acid hybridization analy-
sis for the detection of SCo-V-like nucleic acids, e.g.,
consisting of or comprising 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.
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[0012] 'The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nuclectide sequence of SEQ ID NO:1, 2, 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. These polypep-
tides include those shown in FIGS. 4 (SEQ ID NOS:12-233,
235-729 and 731-1101), 5 (SEQ ID NOS:1103-1583, 1585-
1958 and 1960-2464), and 7 (SEQ 1D 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
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.

[0013] In one embodiment, the invention provides meth-
ods 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.

[0014] 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, ora
fragment thereof, or a complement thereof. In another
embodiment, the invention provides vaccine preparations
comprising one or more polypeptides isolated from or
produced trom nucleic acid of SCo V-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 I'IG. 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).
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[0015] In another aspect, the present invention provides
pharmaceutical compositions comprising anti-viral agents of
the present invention and a pharmaceutically acceptable
carrier. In a specific embodiment, the anti-viral agent of the
invention is an antibody that immunospecifically binds
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

[0016] 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-
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.

[0017] An “isolated” or “purified” or “cloned” peptide or
protein is substantially free of cellular material or other
contaminating proteins from the cell or tissue source from
which the protein is derived, or substantially free of chemi-
cal precursors or other chemicals when chemically synthe-
sized. The language “substantially free of cellular material”
includes preparations of a polypeptide/protein in which the
polypeptide/protein is separated from cellular components
of the cells from which it is isolated or recombinantly
produced. Thus, a polypeptide/protein that is substantially
free of cellular material includes preparations of the
polypeptide/protein having less than about 30%, 20%, 10%,
5%, 2.5%, or 1%, (by dry weight) of contaminating protein.
When the polypeptide/protein is recombinantly produced, it
is also preferably substantially free of culture medium, i.e.,
culture medium represents less than about 20%, 10%, or 5%
of the volume of the protein preparation. When polypeptide/
protein is produced by chemical synthesis, it is preferably
substantially free of chemical precursors or other chemicals,
i.e., it is separated from chemical precursors or other 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.

[0018] An “isolated” nucleic acid molecule is one which is
separated from other nucleic acid molecules which are
present in the natural source ot the nucleic acid molecule.
Moreover, an “isolated” nucleic acid molecule, such as a
cDNA molecule, can be substantially free of other cellular
material, or culture medium when produced by recombinant
techniques, or substantially free of chemical precursors or
other chemicals when chemically synthesized. In a preferred
embodiment of the invention, nucleic acid molecules encod-
ing polypeptides/proteins of the invention are isolated or
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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.

[0019] 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, 230, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200,
1250, 1300, 1350, 2,000, 3,000, 4,000, 5,000, 6,000, 7,000,
8,000, 9,000, 10,000, 11,000, 12,000, 13,000, 14,000,
15,000, 16,000, 17,000, 18,000, 19,000, 20,000, 21,000,
22,000, 23,000, 24,000, 25,000, 26,000, 27,000, 28,000,
29,000, or more contiguous nucleic acids in length of the
relevant nucleic acid molecule and having at least one
functional feature of the nucleic acid molecule (or the
encoded protein has one functional feature of the protein
encoded by the nucleic acid molecule); or a fragment of a
protein or a polypeptide containing at least 5, 10, 15, 20, 25,
30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90, 100, 120, 140,
160, 180, 200, 220, 240, 260, 280, 300, 320, 340, 360, 400,
500, 600, 700, 800, 900, 1,000, 1,500, 2,000, 2,500, 3,000,
3,500, 4,000, 4,100, 4,200, 4,300, 4,350, 4,360, 4,370, 4,380
amino acid residues in length of the relevant protein or
polypeptide and having at least one functional feature of the
protein or polypeptide.

[0020] The term “having a biological activity of the pro-
tein” or “having biological activities of the polypeptides of
the invention” refers to the characteristics of the polypep-
tides or proteins having a common biological activity similar
or identical structural domain and/or having sufficient amino
acid identity to the polypeptide encoded by the nucleic acid
of the present invention. Such common biological activities
of the polypeptides of the invention include antigenicity and
immunogenicity.

[0021] The term “under stringent condition” refers to
hybridization and washing conditions under which nucle-
otide sequences having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, or at least 95% identity to
each other remain hybridized to each other. Such hybrid-
ization conditions are described in, for example but not
limited to, Current Protocols in Molecular Biology, John
Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6; Basic Methods in
Molecular Biology, Elsevier Science Publishing Co., Inc.,
N.Y. (1986), pp. 75-78, and 84-87; and Molecular Cloning,
Cold Spring Harbor Laboratory, N.Y. (1982), pp. 387-389,
and are well known to those skilled in the art. A preferred,
non-limiting example of stringent hybridization conditions
is hybridization 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
lemperature. Another prelerred, non-limiting example of
stringent hybridization conditions is hybridization in 6xSSC
at about 45° C. followed by one or more washes (e.g., about
510 30 min each) in 0.2xSSC, 0.1% SDS at about 50-65° C.
[0022] 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
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peptide or protein in which one or more amino acid residues
have been modified by amino acid substitution, addition, or
deletion.

4. BRIEF DESCRIPTION OF FIGURES

[0023] 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.

[0024] FIG. 2 shows the additional 29 nucleotides (SEQ
ID NO:1) found in animal SCoV-like virus.

[0025] FIG. 3 shows the entire genomic DNA sequence
(SEQ ID NO:4) of the SARS virus deposited in GenBank
with accession number AY278554.

[0026] FIG. 4 shows the deduced amino acid sequences
(SEQ ID NOS:12-233, 235-729 and 731-1101) oblained
from SEQ ID NO:4 in three frames. An asterisk (*) indicates
a stop codon which marks the end of a peptide.

[0027] 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.

[0028] 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, lLancet 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; ORF 10'; SEQ
ID NO:3). (C) Protein sequence alignment of ORF 10 and 11
from human isolates and ORF 10' from animal isolates
(SCoV-like virus strain SZ3, AY304486).

[0029] 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 1D NO:3).

[0030] FIG. 8 shows a phylogenetic analysis of a partial
nucleotide 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 alignments 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:
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AY278741, AY278554, AY278491, AY274119, and
AY?278489, all of which are incorporated by reference in
their entirety.

5. DETAILED DESCRIPTION OF THE
INVENTION

[0031] Severe acute respiratory syndrome (SARS) is a
recently emerged human disease associated with pneumo-
nia. This disease was first recognized in GGuangdong Prov-
ince, China in November 2002. Subsequent to its introduc-
tion 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 discasc is unusual in its
predilection to affect health care workers. A novel coronavi-
rus (SCoV) was identified 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 cynomolgous 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, identifying the animal reservoir is of major scientific
interest as well as public health importance. A range of
domestic and wild mammals in Guangdong Province were
examined.

[0032] The present invention is based upon the inventor’s
isolation and identification of a class of novel viruses which
is the precursor of the virus causing Severe Acute Respira-
tory Syndrome in humans (“hSARS virus”). The precursor
virus which is a SARS coronavirus-like virus (“SCoV-like
virus”) is identified to be morphologically and phylogeneti-
cally similar to hSARS virus.

[0033] An investigation was carried out in a retail live
animal market in Guangdong, mainland China, the hypo-
thetical birthplace of SARS, to better understand the animal
reservoir of this virus. SCoV-like coronaviruses were iso-
lated from 4 of 6 Himalayan palm civets (Paguma larvata,
Family Viverridae) and the serum from one of these animals
neutralized 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 encod-
ing a new putative protein of 122 amino acids. These 29
nucleotide residues are inserted at the nucleotide position
corresponding to 27859 of GenBank accession no:
AY?278554 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 indi-
cates 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.

[0034] Accordingly, the present invention relates to a
nuclectide sequence comprising the genomic sequence of
the SCoV-like virus. The invention further relates to nucle-
otide 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.
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‘T'he invention further relates to the nucleic acids and pep-
tides encoded by and/or derived from these sequences. In a
specific embodiment, the invention provides the isolated
SCoV-like virus that morphologically and phylogenetically
rclates to hSARS virus and compriscs 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
thereot, 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 ID
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 morc contiguous nucleotides of the
nucleotide sequence of SEQ ID NO:2, or a complement
thereof. 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, 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 thereol. 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
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 ID NO:2, or
a complement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides or proteins that
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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.

[0035] The invention further provides proteins or polypep-
tides 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
FIGS. 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,
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 SIQ ID NO:4, or a complement thereof.

[0036] Tn one aspect, the invention provides a method for
propagating 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 immunospecifi-
cally binds and neutralizes SCoV-like virus. Such an anti-
body is useful for a passive immunization or immunotherapy
of a subject infected with SCoV-like virus.

[0037] ‘Lhe invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the inven-
tion provides nucleic acid molecules which are suitable for
use as primers consisting of or comprising the nucleotide
sequence of SEQ ID NO:1, 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
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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 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.

[0038] 'I'he invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide 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 epilope, 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 VII domain or even a
complementary determining region (CDR) that specifically
binds to a polypeptide of the invention.

[0039] In one embodiment, the invention provides meth-
ods 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
cmbodiment, the detecting agents arc the antibodics or
nucleic acid molecules of the present invention.

[0040] 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 atlenuated 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, ora
fragment thereof. In another embodiment, the invention
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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 comprisc 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.

[0041] In another aspect, the present invention provides
pharmaceutical compositions comprising anti-viral agents of
the present invention and a pharmaceutically acceptable
carrier. In a specific embodiment, the anti-viral agent of the
invention is an antibody that immunospecifically binds
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.
[0042] 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 inves-
tigated. Animals were held, one per cage, in small wire
cages. The animals sampled included seven wild, and one
domestic animal specics (Table 1). They originated from
different regions of southern China and had been kept in
separate storehouses before arrival to the market. The ani-
mals 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.

[0043]
animals and tested for SCoV viral nucleic acid using RT-
PCR for the N gene of the hNSARS. 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 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 Raccoon-dog (Nyctereutes
procyonoides). No virus was detectable in 6 other species
sampled. Electron microscopy of one infected cell superna-
tant (SZ16N) showed viral particles with a morphology
comparable to a coronavirus (FIG. 1) and all the virus
isolates were confirmed 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, Raccoon-dog and a Chinese
ferret badger, respectively.

Nasal and fecal swabs were obtained from 25
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TABLE 1

Animal types tested and coronavirus detection

Virus detection

Animal RI-PCR Neutralizing

Sample type detection Isolation antibody titre
number (Species) Nasal Fecal = Nasal Fecal to SZ16
SZ1 HPC + + <20
SZ2 HPC + + <20
SZ3 HPC + + + <20
Sz4 HB <20
SZ5 B <20
S76 nc <20
SZ7 DC <20
SZ8 CH <20
SZ9 CH <20
SZ10 CcM <20
SZ11 CI'B 160
SZ12 CFB <20
SZ13 RD + + =640
SZ14 M <20
SZ15 B <20
SZ16 HPC + + + + <20
SZ17  HPC + 2640
SZ18 B <20
SZ19 CH <20
S7Z20 CH <20
SZ21 DC <20
S722 DC <20
SZ723 HB <20
SZ24 HB <20
SZ25 HPC + <20

Abbreviation of animal species:

HPC, Himalayan palm civet (Paguma larvata);

HB, Hog-badger (drctonyx collaris);

RD, Racoon-dog (Nyctereutes procyoncides);

B, Beaver (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 informa-
tion system (http://chinabiodiversity.com)].

+ positive by RT-PCR or virus isolation,

* the PCR product or virus isolates being sequenced.

[0044] Two of the virus isolates (SZ3N and SZ16N)
isolated from the nasal swabs of palm civets were com-
pletely 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 tull-length genome
sequences had 99.8% homology to the human SCoV indi-
cating 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 separale [rom the human virus cluster (FIG. 8).
However, the viruses SZ1, SZ3 and SZ 16 from palm civets
were not clonally related (FIG. 8). The viruses SZ3 and SZ
16 had 18 nucleotide differences between them over the
29,709 base pair genome while the human SCoV cluster of
5 geographically separated human viruses (GZ50, CUHK-
W1, Tor-2, HKU-39848 and Urbani, FIG. 7) differed by only
14 nucleotides. On the other hand, animal viruses SZ13
(Raccoon-dog) and SZ16 (palm civet) were genetically
almost identical.

[0045] When viruses in the human and animal groups are
compared, 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
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nucleotide differences between animal and human viruses
localized in the S (Table 2) and M genes, 15 of them being
non-synonymous mutations. Interestingly, some of the
human virus isolates (e.g. GZ43 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.
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ORF 11 does not have a typical transcription regulatory
sequence for SCoV the putative ORF 11 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.

[0047] Phylogenetic analysis of the S gene of both human
and animal viruses indicated that the animal viruses are
separated from the human virus cluster (FIG. 8). Taken
together with the fact that most human SCoV have a deletion

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
S73 AK) T@L AK) C() AK TE C® C©
SZ16 AK) ToL AKX CE6) AK AD CE® C®)
sZ1 AK) T@L AKX C() AK A CE@® C©)
5713 AK) T@L AKX C@6 AK AOD C@® C®)
GZ43 c(N) T@ C@ TE TN TF TE CEO)
GZ60 c(N) T@ C@T T®@E TN TF TE) C©6)
GZ50 cNy) CE) CMm TE TN TEFE TE) T
CUHK-W1I C(N) C() C@@ T@E TN TE TE) TO)
HKU-36871  C(N) C(8) C() 1T@E 1N TdE 16 T
HKU-39848 C(N) C(S) Cc(I) T@& TN TE T(S) TEL)
HKU-66078 C(N) C(S) Cc(I T@EF TN TE TE) TEL)
HKU-65806 C(N) C(S) Cc(I) T@& TN TE T6) TEL)
Urbani CN) C@) ¢(@M@ T@E TN TE TG TOL
Tor2 C(Ny C(8) ¢cm TE TN TFE TE TO
Gene S M
Site* 23578 23703 23737 23808 24156 24963 26395
$73 T@L) G@A) T GO G@A) GE A®)
SZ16 TL) G@A) TN GO G@A GE A®)
S71 T@L) G@) T GO G@A) GE A®S)
S713 TL) G@ T GO G@A GE A®
GZA3 C@) AT C@A GO AT AK GG
GZ50 C) AT C@) GO A AK GG
GZ50 cCE) ADM Cc@A GO AM AK GO
CUHK-W1 CEy AM C@A T AM AK GO
HKU-36871 cCE) AD CcC@Al» T AM AK GO
HKU-39848 C(S) AT C@A) T AT AK GG
HKU-66078 C(S) A(T) C@A) T AMD AK GG
HKU-65806 C(S) AT C@A) TX) AMD AK GO
Urbani cEy A CW T AN AK GO
Tor2 C() AT C@A TE AT AK GG

Numbering based on AY278554.

[0046] The most siriking genetic dillerence between the
animal and human virus groups was that the human viruses
(with the exception of GZ01) all share a 29 nucleotide acid
(at) 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. lhis
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., 2003, www.sci-
encexpress.org/l May 2003/page 1/10.1126/science.
1085953) 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 proteins encoded by ORF 10 and ORF 12. Since the

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.

[0048] Of the eight animal species investigated in the
market, two species, viz. palm civet and Raccoon-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, Raccoon-dog and ferret badgers were all infected
from another animal source, which is in fact the true
reservoir in nature. Alternatively, these market animals may
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be an intermediate host that, because of the culinary prac-
tices of southern China, brings the virus into close proximity
with humans. However, the virus infected civets and Rac-
coon-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
Raccoon-dog) being a natural reservoir rather than a short-
term incidental host.

5.1 Recombinant and Chimeric SCoV-like Viruses

[0049] The present invention encompasses recombinant or
chimeric viruses encoded by viral vectors derived from the
genome of SCoV-like virus or natural variants thercof. 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 etc., to the genomic sequence
that may or may not result in a phenotypic change. In
accordance with the present invention, a viral vector which
is derived from the genome of the 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.

[0050] In another specific embodiment, a chimeric virus of
the invention is a recombinant SCoV-like virus which fur-
ther comprises a heterologous nucleotide sequence. In
accordance with the invention, a chimeric virus may be
encoded by a nucleotide sequence in which heterologous
nucleotide sequences have been added to the genome or in
which endogenous or native nucleotide sequences have been
replaced with heterologous nucleotide sequences.

[0051] 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.

[0052] A chimeric virus may be of particular use for the
generation of recombinant vaccines protecting against two
or more viruses (Tao et al., J. Virol. 72, 2955-2961; Durbin
et al., 2000, J. Virol. 74, 6821-6831; Skiadopoulos et al.,
1998, J. Virol. 72, 1762-1768 (1998); Teng et al., 2000, J.
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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).

[0053] In accordance with the present invention the het-
erologous sequence to be incorporated into the viral vectors
encoding the recombinant or chimeric viruses of the inven-
tion include sequences obtained or derived from different
strains or variants of SCoV-like virus.

[0054] In certain embodiments, the chimeric or recombi-
nant viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more sequences,
intergenic regions, termini sequences, or portions or entire
ORF have been substituted with a heterologous or non-
native sequence. In certain embodiments of the invention,
the chimeric viruses of the invention are encoded by viral
vectors derived from viral genomes wherein one or more
heterologous sequences have been inserted or added to the
vector.

[0055] 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.

[0056] 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 [rom the same virus,
from different strains or variants of the same type of virus,
or from different viruses.

[0057] The expression products and/or recombinant or
chimeric virions obtained in accordance with the invention
may advantageously be utilized in vaccine formulations.
The expression products and chimeric virions of the present
invention may be engineered to create vaccines against a
broad range of pathogens, including viral and bacterial
antigens, tumor antigens, allergen antigens, and auto anti-
gens involved in autoimmune disorders. In particular, the
chimeric virions of the present invention may be engineered
to create vaccines for the protection of a subject from
infections with SCoV-like virus and variants thereof.
[0058] 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.
[0059] Thus, the present invention relates to the use of
viral vectors and recombinant or chimeric viruses to formu-
late vaccines against a broad range of viruses and/or anti-
gens. The present invention also encompasses recombinant
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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.

[0060] 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
cxpression of the components in relevant cell types (bacte-
ria, insect cells, eukaryotic cells). Plasmid or viral vectors
containing full-length or partial copies of the SCoV-like
viral genome will be gencrated 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 generation of attenuated
viruses. In addition, the present invention provides a host
cell infected with SCoV-like virus.

[0061] Infectious copies of SCoV-like virus (being wild
type, attenuated, replication-defective or chimeric) can be
produced upon co-expression of the polymerase components
according to the state-of-the-art technologies described
above.

[0062] In addition, eukaryotic cells, transiently or stably
expressing one or more full-length or partial proteins can be
used. Such cells can be made by ranslection (proleins or
nucleic acid vectors), infection (viral vectors) or transduc-
tion (viral vectors) and may be useful for complementation
of mentioned wild type, attenuated, replication-defective or
chimeric viruses.

[0063] The viral vectors and chimeric viruses of the
present invention may be used to modulate a subject’s
immune system by stimulating a humoral immune response,
a cellular immune response or by stimulating tolerance to an
antigen. As used herein, a subject means: humans, primates,
horses, cows, sheep, pigs, goats, dogs, cats, avian species,
rodents, raccoon-dog, civet, and ferret.

5.2 Formulation of Vaccines and Antivirals

[0064] In a preferred embodiment, the invention provides
a proteinaceous molecule or SCoV-like virus specific viral
protein or [unctional fragment thereol encoded by a nucleic
acid according to the invention. Useful proteinaceous mol-
ecules are for example derived from any of the genes or
genomic fragments derivable from the virus according to the
invention, including envelop protein (E protein), integral
membrane protein (M protein), spike protein (S protein),
nucleocapsid protein (N protein), hemaglutinin esterase (HE
protein), and RNA-dependent RNA polymerase. Such mol-
ecules, or antigenic fragments thereof, as provided herein,
are for example useful in diagnostic methods or kits and in
pharmaceutical compositions such as subunit vaccines. Par-
ticularly useful are polypeptides encoded by the nucleotide
sequence of SEQ ID NO:1, 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-
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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).

[0065] The invention provides vaccine formulations for
the prevention 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.
[0066] In another embodiment of this aspect of the inven-
tion, inactivated vaccine formulations may be prepared
using conventional techniques to “kill” the chimeric viruses.
Inactivated vaccines are “dead” in the sense that their
infectivity has been destroyed. Ideally, the infectivity of the
virus is destroyed without affecting its immunogenicity. In
order to prepare inactivated vaccines, the chimeric virus may
be grown in cell culture or in the allantois of the chick
embryo, purified by zonal ultracentrifugation, inaclivated by
formaldehyde or B-propiolactone, and pooled. The resulting
vaccine is usually inoculated intramuscularly.

[0067] Inactivated viruses may be formulated with a suit-
able adjuvant in order to enhance the immunological
response. Such adjuvants may include but are not limited to
mineral gels, e.g., aluminum hydroxide; surface active sub-
stances such as lysolecithin, pluronic polyols, polyanions;
peptides; oil emulsions; and potentially useful human adju-
vants such as BCG and Corynebacterium parvum.

[0068] In another aspect, the present invention also pro-
vides DNA vaccine formulations comprising a nucleic acid
or fragment of the SCoV-like virus, or nucleic acid mol-
ecules having the sequence of SEQ 1D 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
vaccine 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 comprising a nucleic acid molecule of the present
invention operably linked to one or more control elements,
thereby allowing cxpression of the vaccinating proteins
encoded by said nucleic acid molecule in a vaccinated
subject. Such vectors can be prepared by recombinant DNA
technology as recombinant or chimeric viral vectors carry-
ing a nucleic acid molecule of the present invention (see also
Section 5.1, supra).

[0069] Various heterologous vectors are described for
DNA vaccinations against viral infections. For example, the
vectors described in the following references may be used to
express SCoV-like viral sequences instead of the sequences
of the viruses or other pathogens described; in particular,
vectors described for hepatitis B virus (Michel, M. L. et al.,
1995, DNA-mediated immunization to the hepatitis B sur-
tace antigen in mice: Aspects ot 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 secretion of hepatitis B
surface antigen and high levels of circulating antibody,
Human Molec. Genetics 2:1847-1851), [1IV virus (Wang, B.
et al.,, 1993, Gene inoculation generates immune responses
against human immunodeficiency virus type 1, Proc. Natl.
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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. 2:888-892; Huygen, K. et al., 1996,
Immunogenicity and protective cfficacy of a tubcerculosis
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 0, and nitric
oxide-dependent immunity, J. Exper. Med., 1183:1739-
1746).

[0070] Many methods may be used to introduce the vac-
cine formulations described above. These include, but are
not limited to, oral, intradermal, intramuscular, intraperito-
neal, intravenous, subcutaneous, and intranasal routes. Alter-
natively, it may be preferable to introduce the chimeric virus
vaccine formulation via the natural route of infection of the
pathogen [or 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 ('lang, 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-likc Virus or Variants
Thereof

[0071] ‘The SCoV-like virus or variants thereof of the
invention can be genetically engineered to exhibit an attenu-
ated phenotype. In particular, the viruses of the invention
exhibit an attenuated phenotype in a subject to which the
virus is administered as a vaccine. Attenuation can be
achieved by any method known to a skilled artisan. Without
being bound by theory, the attenuated phenotype of the
viruses of the invention can be caused, e.g., by using a virus
that naturally does not replicate well in an intended host
species, for example, by reduced replication of the viral
genome, by reduced ability of the virus to infect a host cell,
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or by reduced ability of the viral proteins to assemble to an
infectious viral particle relative to the wild type strain of the
virus.

[0072] The attenuated phenotypes of SCoV-like virus or
variants thereof can be tested by any method known to the
artisan. A candidate virus can, [or example, be tested [or its
ability to infect a host or for the rate of replication in a cell
culture system. In certain embodiments, growth curves at
different temperatures are used to test the attenuated phe-
notype of the virus. For example, an attenuated virus is able
to grow at 35° C., but not at 39° C. or 40° C. In certain
embodiments, different cell lines can be used to evaluate the
attenuated phenotype of the virus. For example, an attenu-
ated virus may only be able to grow in monkey cell lines but
not the human cell lines, or the achievable virus titers in
different cell lines are different for the attenuated virus. In
certain embodiments, viral replication in the respiratory tract
of a small animal model, including but not limited to,
hamsters, cotton rats, mice and guinea pigs, is used to
evaluate the attenuated phenotypes of the virus. In other
embodiments, the immune response induced by the virus,
including but not limited to, the antibody titers (e.g., assayed
by plaque reduction neutralization assay or ELISA) is used
to evaluate the attenuated phenotypes of the virus. In a
specific embodiment, the plaque reduction neutralization
assay or EIISA 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 embodiment, the candidate viruses
are tested in a monkey model for nasal infection, indicated
by mucous production.

[0073] The viruses of the invention can be attenuated such
that one or more of the functional characteristics of the virus
are impaired. In certain embodiments, attenuation is mea-
sured in comparison to the wild type strain of the virus from
which the attenuated virus is derived. In other embodiments,
attenuation is determined by comparing the growth of an
attenuated virus in different host systems. Thus, for a non-
limiting example, 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 thercof.

[0074] In certain embodiments, the attenuated virus of the
invention is capable of infecting a host. is capable of
replicating in a host such that infectious viral particles are
produced. In comparison to the wild type strain, however,
the attenuated strain grows to lower titers or grows more
slowly. Any technique known to the skilled artisan can be
used to determine the growth curve of the attenuated virus
and compare it to the growth curve of the wild type virus.
[0075] In certain embodiments, the attenuated virus of the
invention (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.

[0076] In other embodiments, the attenuated virus of the
invention is capable of infecting a host, of replicating in the
host, and of causing proteins of the virus of the invention to
be inserted into the cytoplasmic membrane, but the attenu-
ated virus does not cause the host to produce new infectious
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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
capablc of infecting a mammalian ccll, of replicating within
the host, and of causing viral proteins to be inserted into the
cytoplasmic membrane of the host.

[0077] In certain embodiments, the attenuated virus of the
invention 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 inca-
pable 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 to insert viral proteins in its cytoplasmic membranes.
[0078] In certain embodiments, the ability of the attenu-
ated virus to infect a host is reduced compared to the ability
ot 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.

[0079] In certain embodiments, mutations (e.g., missense
mutations) are introduced into the genome of the virus, for
example, into the sequence of SEQ ID NO:1, 2, 4, or to
generate a virus with an attenuated phenotype. Mutations
(e.g., missense mutations) can be introduced into the struc-
lural 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 infeclivity,
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.

[0080] In other embodiments, deletions are introduced
into the genome of the SCoV-like virus, which result in the
attenuation of the virus.

[0081] 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.

[0082] When a live attenuated vaccine is used, its safety
must also be considered. The vaccine must not cause dis-
ease. Any techniques known in the art that can make a
vaccine safe may be used in the present invention. In
addition to attenvation techniques, other techniques may be
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used. One non-limiting example is to use a soluble heter-
ologous gene that cannot be incorporated into the virion
membrane. For example, a single copy of the soluble version
of a viral transmembrane protein lacking the transmembrane
and cytosolic domains thereof, can be used.

[0083] 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 appropriatc animal model since the virus
may have acquired new, possibly pathological, properties.

5.4 Adjuvants and Carrier Molecules

[0084] SCoV-like-viral-associated antigens are adminis-
tered with one or more adjuvants. In one embodiment, the
SCoV-like-viral-associated antigen is administered together
with a mineral salt adjuvants or mineral salt gel adjuvant.
Such mineral salt and mineral salt gel adjuvants include, but
are not limited to, aluminum hydroxide (ALHYDROGEL,
REHYDRAGEL), aluminum phosphate gel, aluminum
hydroxyphosphate (ADJU-PHOS), and calcium phosphate.
[0085] In another embodiment, SCoV-like-viral-associ-
ated antigen is administered with an immunostimulatory
adjuvant. Such class of adjuvants, include, but are not
limited to, cytokines (e.g., interleukin-2, interleukin-7, inter-
leukin-12, granulocyte-macrophage colony stimulating fac-
tor (GM-CSF), interferon-y interleukin-1 (IL-1p), and
IL-1p peptide or Sclavo Peptide), cytokine-containing lipo-
somes, triterpenoid glycosides or saponins (e.g., QuilA and
QS-21, also sold under the trademark STIMULON, ISCO-
PREP), 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-acetyl-
muramyl-L-alanyl-D-isoglutaminyl-I-alanine-2-(1'-2'-di-
palmitoyl-sn-glycero-3-hydroxy phosphoryloxy)-ethy-
lamine, muramyl tripeptide phosphatidylethanolamine
(MTP-PE), unmethylated CpG dinucleotides and oligo-
nucleotides, such as bacterial DNA and fragments thereof,
LPS, monophosphoryl Lipid A (3D-MLA sold under the
trademark MPL), and polyphosphazenes.

[0086] In another embodiment, the adjuvant used is a
particular adjuvant, including, but not limited to, emulsions,
e.g., Freund’s Complete Adjuvant, Freund’s Incomplete
Adjuvant, squalene or squalane oil-in-water adjuvant for-
mulations, such as SAF and MF59, e.g., prepared with
block-copolymers, such as [-121 (polyoxypropylene/poly-
oxyetheylene) sold under the trademark PLURONIC L-121,
Liposomes, Virosomes, cochleates, and immune stimulating
complex, which is sold under the trademark ISCOM.
[0087] 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) micropar-
ticles, polymers that self-associate into particulates (polox-
amer particles), soluble polymers (polyphosphazenes), and
virus-like particles (VLPs) such as recombinant protein
particulates, e.g., hepatitis B surface antigen (HhsAg).
[0088] 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
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holotoxin (C1) and cholera loxin B Subunit (C1B) from
Vibrio cholerae, mutant toxins (e.g., LTK63 and LTR72),
microparticles, and polymerized liposomes.

[0089] In other embodiments, any of the above classes of
adjuvants may be used in combination with each other or
with other adjuvants. For example, non-limiting examples of
combination adjuvant preparations that can be used to
administer the 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 arc
also included within the scope of the invention (see Vaccine
Design: The Subunit and Adjuvant Approach, Chap. 7,
Michacl F. Powell and Mark J. Newman (eds.), Plenum
Press, New York, 1995, which is incorporated herein in its
entirety).

[0090] The effectiveness of an adjuvant may be deter-
mined by measuring the induction of antibodies directed
against an immunogenic polypeptide containing a SCoV-
like viral polypeptide epitope, the antibodies resulting from
administration of this polypeptide in vaccines which are also
comprised of the various adjuvants.

[0091] The polypeptides may be formulated into the vac-
cine as neutral or salt forms. Pharmaceutically acceptable
salts include the acid additional salts (formed with free
amino groups of the peptide) and which are formed with
inorganic acids, such as, for example, hydrochloric or phos-
phoric acids, or organic acids such as acetic, oxalic, tartaric,
maleic, and the like. Salts formed with free carboxyl groups
may also be derived from inorganic bases, such as, for
example, sodium potassium, ammonium, calcium, or ferric
hydroxides, and such organic bases as isopropylamine,
trimethylamine, 2-ethylamino ethanol, histidine, procaine
and the like.

[0092] The vaccines of the invention may be multivalent
or univalent. Multivalent vaccines are made from recombi-
nant viruses that direct the expression of more than one
antigen.

[0093] Many methods may be used to introduce the vac-
cine formulations of the invention; these include but are not
limited to oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, intranasal routes, and via scari-
fication (scratching through the top layers of skin, e.g., using
a bifurcated needle).

[0094] 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 Antibodics

[0095] Antibodies which specifically recognize a polypep-
tide of the invention, such as, but not limited to, polypep-
tides comprising the sequence of SEQ ID NO:3, and
polypeptides as shown in FIGS. 4, 5, and 7, or SCoV-like
viral epitope or antigen-binding tragments 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 organ-
isms. For example, in one specific embodiment, an antibody
which immunospecifically binds SCoV-like viral epitope, or
a fragment thereof, can be used for various in vitro detection
assays, including enzyme-linked immunosorbent assays
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(ELISA), 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, including cells, cell culture media (e.g., bacterial
cell culture media, mammalian cell culture media, insect cell
culture media, yeast cell culture media, etc.), blood, plasma,
serum, tissues, sputum, naseopharyngeal aspirates, etc.
[0096] Antibodies specific for a polypeptide of the inven-
tion 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 parvum. Such adjuvants are also well known in the art.
[0097] Monoclonal antibodies can be prepared using a
wide variety of techniques known in the art including the use
of hybridoma, recombinant, and phage display technologies,
or a combination thereof. For example, monoclonal anti-
bodies can be produced using hybridoma techniques includ-
ing those known in the art and taught, for example, in
Harlow et al., Antibodies: A Laboratory Manual, (Cold
Spring Harbor Laboratory Press, 2nd ed. 1988); Hammer-
ling, et al., in: Monoclonal Antibodies and T-Cell Hybrido-
mas, pp. 563-681 (Elsevier, N.Y., 1981) (both of which are
incorporated by reference in their entireties). The term
“monoclonal antibody” as used herein is not limited to
antibodies produced through hybridoma technology. The
term “monoclonal antibody™ refers to an antibody that is
derived from a single clone, including any eukaryotic,
prokaryotic, or phage clone, and not the method by which it
is produced.

[0098] Mcthods for producing and screening for specific
antibodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
immunized with an antigen of interest or a cell expressing
such an antigen. Once an immune response is detected, e.g.,
antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes iso-
lated. The splenocytes are then fused by well known tech-
niques to any suitable myeloma cells. Hybridomas are
selected and cloned by limiting dilution. The hybridoma
clones are then assayed by methods known in the art for cells
that secrete antibodies capable of binding the antigen.
Ascites fluid, which generally contains high levels of anti-
bodies, can be generated by inoculating mice intraperito-
neally with positive hybridoma clones.

[0099] Antibody fragments which recognize specific
epitopes may be generated by known techniques. For
example, Fab and F(ab'), fragments may be produced by
proteolytic cleavage of immunoglobulin molecules, using
enzymes such as papain (to produce Fab fragments) or
pepsin (to produce F(ab'), fragments). F(ab'), fragments
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contain the complete light chain, and the variable region, the
CHI1 region and the hinge region of the heavy chain.
[0100] The antibodies of the invention or fragments
thereof can be also produced by any method known in the art
for the synthesis of antibodies, in particular, by chemical
synthesis or preferably, by recombinant expression tech-
niques.

[0101] 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). [f 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 cclls sclected to cxpress 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.

[0102] Once the nucleotide sequence of the antibody is
determined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant
DNA techniques, site directed mutagenesis, PCR, etc. (see,
for example, the techniques described in Sambrook et al.,
supra; and Ausubel et al., eds., 1998, Current Protocols in
Molecular Biology, John Wiley & Sons, NY, which are both
incorporated by reference herein in their entireties), to
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.

[0103] Recombinant expression of an antibody requires
construction of an expression vector containing a nucleotide
sequence that encodes the antibody. Once a nucleotide
sequence encoding an antibody molecule or a heavy or light
chain of an antibody, or portion thereof has been obtained,
the vector for the production of the antibody molecule may
be produced by recombinant DNA technology using 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

Mar. 20, 2008

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.

[0104] The host ccll may be co-transfected with two
expression vectors of the invention, the first vector encoding
a heavy chain derived polypeptide and the second vector
encoding a light chain derived polypeptide. The two vectors
may contain identical selectable markers which enable equal
expression of heavy and light chain polypeptides or different
selectable markers to ensure maintenance of both plasmids.
Alternatively, a single vector may be used which encodes,
and is capable of expressing, both heavy and light chain
polypeptides. In such situations, the light chain should be
placed before the heavy chain to avoid an excess of toxic
free heavy chain (Proudfoot, Nature, 322:52, 1986; and
Kohler, Proc. Natl. Acad. Sci. USA, 77:2 197, 1980). The
coding sequences for the heavy and light chains may com-
prise cDNA or genomic DNA.

[0105] 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;
5,427,008; 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.

[0106] As described in the above references, after phage
selection, the antibody coding regions from the phage can be
isolated and used to generate whole antibodies, including
human antibodies, or any other desired fragments, and
expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described
in detail below. For example, techniques to recombinantly
produce Fab, Fab' and F(ab')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
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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.

[0107] Once an antibody molecule of the invention has
been produced by any methods described above, it may then
be purified by any method known in the art for purification
of an immunoglobulin molecule, for example, by chroma-
tography (e.g., ion exchange, affinity, particularly by affinity
for the specific antigen after Protein A or Protein G purifi-
cation, and sizing column chromatography), centrifugation,
differential solubility, or by any other standard techniques
for the purification of proteins. Further, the antibodies of the
present invention or fragments thereof may be fused to
heterologous polypeptide sequences described herein or
otherwise known in the art to facilitate purification.

[0108] For some uses, including in vivo use of antibodies
in humans and in vitro detection assays, it may be preferable
to use chimeric, humanized, or human antibodies. A chi-
meric antibody is a molecule in which ditterent portions of
the antibody are derived from different animal species, such
as antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See e.g., Morrison, Science,
229:1202, 1985; Oi et al., BioTechniques, 4:214 1986;
Gillies et al., J. Immunol. Methods, 125:191-202, 1989; U.S.
Pat. Nos. 5,807,715; 4,816,567, and 4,816,397, which are
incorporated herein by reference in their entireties. Human-
ized antibodies are antibody molecules from non-human
species that bind the desired antigen having one or more
complementarity determining regions (CDRs) from the non-
human species and framework regions from a human immu-
noglobulin molecule. Often, framework residues in the
human framework regions will be substituted with the
corresponding residue from the CDR donor antibody to
alter, preferably improve, antigen binding. These framework
substitutions are identified by methods well known in the art,
e.g., by modeling of the interactions of the CDR and
framework residues to identify framework residues impor-
tant for antigen binding and sequence comparison to identify
unusual framework residues at particular positions. See, e.g.,
Queen et al.,, U.S. Pat. No. 5,585,089; Riechmann et al.,
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 shullling (U.S. Pat. No. 5,565,332), all of
which are hereby incorporated by reference in their entire-
ties.

[0109] Completely human antibodies are particularly
desirable for therapeutic treatment of human patients.
Human antibodies can be made by a variety of methods
known in the art including phage display methods described
above using antibody libraries derived from human immu-
noglobulin sequences. See U.S. Pat. Nos. 4,444,887 and
4,716,111; and PCT publications WO 98/46645; WO
98/50433; WO 98/24893; WO 98/16654; WO 96/34096;
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WO 96/33735; and WO 91/10741, each of which is incor-
porated herein by reference in its entirety.

[0110] Human antibodies can also be produced using
transgenic mice which are incapable of expressing func-
tional endogenous immunoglobulins, but which can express
human immunoglobulin genes. For an overview of this
technology for producing human antibodies, see Lonberg
and Huszar, Int. Rev. Immunol., 13:65-93, 1995. For a
detailed discussion of this technology for producing human
antibodies and human monoclonal antibodies and protocols
for producing such antibodies, see, e.g., PCT publications
WO 98/24893; WO 92/01047; WO 96/34096; WO
96/33735; European Patent No. 0 598 877; U.S. Pat. Nos.
5,413,923: 5,625,126; 5,633,425; 5,569,825; 5,661,016;
5,545,806: 5,814,318; 5,885,793; 5,916,771; and 5,939,598,
which are incorporated by reference herein in their entire-
ties. In addition, companies such as Abgenix, Inc. (Fremont,
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.

[0111] Completely human antibodies which recognize a
selected epitope can be generated using a technique referred
to as “guided selection.” In this approach a selected non-
human monoclonal antibody, e.g., a mouse antibody, is used
to guide the selection of a completely human antibody
recognizing the same epitope. (Jespers et al., Bio/technol-
ogy, 12:899-903, 1988).

[0112] Antibodies fused or conjugated to heterologous
polypeptides may be used in in vitro immunoassays and in
purification methods (e.g., allinity chromatography) well
known in the art. See e.g., PCT publication Number WO
93/21232; EP 439,095; Naramura et al., Immunol. Lett.,
39:91-99, 1994, U.S. Pat. No. 5,474,981, Gillies et al.,
PNAS, 89:1428-1432, 1992; and Fell et al., J. Immunol.,
146:2446-2452, 1991, which are incorporated herein by
reference in their entireties.

[0113] Antibodies may also be attached to solid supports,
which are particularly useful for immunoassays or purifica-
tion of the polypeptides of the invention or fragments,
derivatives, analogs, or variants thereof, or similar mol-
ecules having the similar enzymatic activities as the
polypeptide of the invention. Such solid supports include,
but are not limited to, glass, cellulose, polyacrylamide,
nylon, polystyrene, polyvinyl chloride or polypropylene.

5.6 Pharmaceutical Compositions and Kits

[0114] The present invention encompasses pharmaceutical
compositions comprising anti-viral agents of the present
invention. In a specific embodiment, the anti-viral agent is
an antibody which immunospecifically binds and neutralize
the 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.

[0115] Various delivery systems are known and can be
used to administer the pharmaceutical composition of the
invention, e.g., encapsulation in liposomes, microparticles,
microcapsules, recombinant cells capable of expressing the
mutant viruses, receptor mediated endocytosis (see, e.g., Wu
and Wu, 1987, J. Biol. Chem. 262:4429 4432). Methods of
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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, c.g., by usc of an
inhaler or nebulizer, and formulation with an aerosolizing
agent.

[0116] In a specific embodiment, it may be desirable to
administer the pharmaceutical compositions of the invention
locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion
during surgery, topical application, e.g., in conjunction with
a wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, or by means of an
implant, said implant being of a porous, non porous, or
gelatinous material, including membranes, such as sialastic
membranes, or fibers. In one embodiment, administration
can be by direct injection at the site (or former site) infected
tissues.

[0117] In another embodiment, the pharmaceutical com-
position can be delivered in a vesicle, in particular a lipo-
some (see Langer, 1990, Science 249:1527-1533; Treat et
al,, in Liposomes in the Therapy of Infectious Disease and
Cancer, Lopez Berestein and Fidler (eds.), Liss, New York,
pp- 353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see
generally ibid.).

[0118] In yet another embodiment, the pharmaceutical
composition can be delivered in a controlled release system.
In one embodiment, a pump may be used (see Langer, supra;
Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buch-
wald et al.,, 1980, Surgery 88:507; and Saudek et al., 1989,
N. Engl. J. Med. 321:574). In another embodiment, 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 Pertormance, 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)).
[0119] Other controlled release systems are discussed in
the review by Langer (Science 249:1527-1533 (1990)).
[0120] The pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of an
live attenuated, inactivated or killed SCoV-like virus, or
recombinant or chimeric SCoV-like virus, and a pharma-
ceutically acceptable carrier. In a specific embodiment, the
term “pharmaceutically acceptable” means approved by a
regulatory agency of the Federal or a state government or
listed in the U.S. Pharmacopeia or other generally recog-
nized pharmacopeia for use in animals, and more particu-
larly in humans. The term “carrier” refers to a diluent,
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adjuvant, excipient, or vehicle with which the pharmaceu-
tical composition is administered. Such pharmaceutical car-
riers can be sterile liquids, such as water and oils, including
those of petroleum, animal, vegetable or synthetic origin,
such as peanut oil, soybean oil, mineral oil, sesame oil and
the like. Water is a preferred carrier when the pharmaceutical
composition is administered intravenously. Saline solutions
and aqueous dextrose and glycerol solutions can also be
employed as liquid carriers, particularly for injectable solu-
tions. Suitable pharmaceutical excipients include starch,
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk,
silica gel, sodium stcarate, glycerol monostcarate, talc,
sodium chloride, dried skim milk, glycerol, propylene, gly-
col, water, ethanol and the like. The composition, if desired,
can also contain minor amounts of wetting or ecmulsifying
agents, or pH buffering agents. These compositions can take
the form of solutions, suspensions, emulsion, tablets, pills,
capsules, powders, sustained release formulations and the
like. The composition can be formulated as a suppository,
with traditional binders and carriers such as triglycerides.
Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magne-
sium stearate, sodium saccharine, cellulose, magnesium
carbonate, etc. Examples of suitable pharmaceutical carriers
are described in “Remington’s Pharmaceutical Sciences” by
E. W. Martin. The formulation should suit the mode of
administration.

[0121] In a preferred embodiment, the composition is
formulated in accordance with routine procedures as a
pharmaceutical composition adapted for intravenous admin-
istration to human beings. 'lypically, compositions for intra-
venous administration are solutions in sterile isotonic aque-
ous buffer. Where necessary, the composition may also
include a solubilizing agent and a local anesthetic such as
lignocaine to ease pain at the site of the injection. Generally,
the ingredients are supplied either separately or mixed
together in unit dosage form, for example, as a dry lyo-
philized powder or water free concentrate in a hermetically
sealed container such as an ampoule or sachette indicating
the quantity of active agent. Where the composition is to be
administered by infusion, it can be dispensed with an
infusion bottle containing sterile pharmaccutical 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.

[0122] 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, (riethylamine, 2 ethylamino ethanol, histidine,
procaine, etc.

[0123] 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
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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
pg/kg body weight to 1 mg/kg body weight. Effective doses
may be extrapolated from dose response curves derived
from in vitro or animal model test systems.

[0124] Suppositories generally contain active ingredient in
the range of 0.5% to 10% by weight; oral formulations
preferably contain 10% to 95% active ingredient.

[0125] The invention also provides a pharmaccutical 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 pharma-
ceuticals or biological products, which notice reflects
approval by the agency of manufacture, use or sale for
human administration. In a preferred embodiment, the kit
contains an anti-viral agent of the invention, e.g., an anti-
body specific for the polypeptides encoded by a nucleotide
sequence of SEQ ID NO:1, 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 present invention, or a nucleic acid molecule
of the invention, alone or in combination with adjuvants,
antivirals, antibiotics, analgesic, bronchodialaters, or other
pharmaceutically acceplable excipients.

[0126] The present invention further encompasses Kkits
comprising a container containing a pharmaceutical compo-
sition of the present invention and instructions Lo for use.

5.7 Detection Assays

[0127] Anexemplary method for detecting the presence or
absence of a polypeptide or nucleic acid of the invention in
a biological sample involves obtaining a biological sample
from various sources and contacting the sample with a
compound or an agent capable of detecting an epitope or
nucleic acid (e.g., mRNA, genomic 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.

[0128] In another preferred specific embodiment, the pres-
ence of SCoV-like virus is detected in the sample by an
reverse transcription polymerase chain reaction (R1-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 hio-
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logical 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 allow-
ing the quantitative determination of the viral load in the
sample based on an amplification plot.

[0129] A preferred agent [or detecting SCoV-like virus is
an antibody that specifically binds a polypeptide of the
invention or any SCoV-like viral epitope, preferably an
antibody with a detectable label. Antibodies can be poly-
clonal, or more preferably, monoclonal. An intact antibody,
or a fragment thereof (e.g., Fab or F(ab")2) can be used.
[0130] The term “labeled”, with regard to the probe or
antibody, is intended to encompass direct labeling of the
probe or antibody by coupling (i.c., physically linking) a
detectable substance to the probe or antibody, as well as
indirect labeling of the probe or antibody by reactivity with
another rcagent that is directly labeled. Examples of indirect
labeling include detection of a primary antibody using a
fluorescently labeled secondary antibody and end-labeling
of a DNA probe with biotin such that it can be detected with
fluorescently labeled streptavidin. The detection method of
the invention can be used to detect mRNA, protein (or any
epitope), or genomic RNA in a sample in vitro as well as in
vivo. For example, in vitro techniques for detection of
mRNA include northern hybridizations, in situ hybridiza-
tions, RT-PCR, and RNase protection. In vitro techniques for
detection of an epitope of SCoV-like virus include enzyme
linked immunosorbent assays (ELISAs), Western blots,
immunoprecipitations and immunofluorescence. In vitro
techniques for detection of genomic RNA include northerm
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.

[0131] 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 invention 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 polypep-
tide or mRNA or genomic RNA encoding the polypeptide in
the control sample with the presence of SCoV-like virus, or
the polypeptide or mRNA or genomic DNA encoding the
polypeptide in the test sample.

[0132] 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 molecule encoding the polypeptide in a test sample and,
in certain embodiments, a means for determining the amount
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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.

[0133] 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.
[0134] For oligonucleotide-based kits, the kit can com-
prise, for cxample: (1) an oligonucleotide, c.g., a detectably
labeled oligonucleotide, which hybridizes to a nucleic acid
sequence encoding a polypeptide of the invention or to a
scquence within the SCoV-like viral genome or (2) a pair of
primers useful for amplifying a nucleic acid molecule con-
taining 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 detecting the detectable agent (e.g., an enzyme
or a substrate). The kit can also contain a control sample or
a series of control samples which can be assayed and
compared to the test sample contained. Each component of
the kit is usually enclosed within an individual container and
all of the various containers are within a single package
along with instructions for use.

5.8 Screening Assays to Identify Anti-Viral Agents

[0135] The invention provides methods [or the identifica-
tion 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
compound 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.
[0136] 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 ot 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.

[0137] 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
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compound, the test compound is identified as being eftective
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.
[0138] In one embodiment, a test compound is adminis-
tered 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 subse-
quent to the infection with the SCoV-like virus. In a specific
embodiment, the model animal is a mammal. In an even
more specific embodiment, the model animal can be, but is
not limited to, a cotton rat, a mouse, or a monkey. The titer
ofthe 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.

6. EXAMPLES

[0139] The following examples illustrate the isolation and
identification of the novel hSARS virus. These examples
should not be construed as limiting.

6.1 Materials and Methods

6.1.1 Sampling

[0140] Specimens were collected at a main food retail
market, Dongmen Market, in Shenzhen, Guangdong Prov-
ince. Nasal and faecal swabs were taken for each examined
animal and blood was taken wherever possible. After col-
lection, all swabs were kept in virus transport medium
(Medium199) with antibiotics.

6.1.2 Virus Isolation and RT-PCR Diagnostic Test

[0141] 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:5)

Reverse primer
E'-TCTGCTTCCCTCTGCGTAC-3"'

[0142] 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 iso-
lates were identified by RT-PCR followed by sequencing.

(SEQ ID NO:6)

6.1.3 Neutralisation Assay

[0143] Animal sera were heat inactivated (56° C. for 30
minutes) and serially diluted from 1:20 to 1:640 and then
mixed with 100 TCIDs, of the animal SCoV-like virus
isolate SZ16. After incubation for 1 hour at 37° C., the
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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

[0144] Viral RNA was extracted from the filtered super-
natant 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 ID 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.

[0145] After purification of PCR products, cycling
sequencing reactions were carried out to determine nucle-
otide sequence as reported. Guan et al., 2002, Proc. Natl.
Acad. Sci. U.S.A. 99:8950. All sequence data were trans-
lated and analysed by Wisconsin Software Package, Version
10.1 (GCG). Phylogenetic relationship was determined
using Clustal X 1.81 (Thompson et al., 1994, Nucleic Acids
Res. 22:4673) and trees generated using Neighboring-Join-
ing algorithms within PAUP, Version 4.0 (Genetics Com-
puter Group, Madison, Wis.). Bootstrap scores are percent-
ages out of 1000 replicates. Similar tree topologics were
seen with Maximum Parsimony analysis.

6.2 Discussion

[0146] 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
carly stage of SARS outbreak. These animal specics arc
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 Raccoon-dog in the ecology of these
viruses and that the Raccoon-dog may be the reservoir or
they themselves may have acquired it from other sources
such as a palm civets.

[0147] The factors associated with the emergence of novel
infectious diseases are diverse and include human popula-
tion growth and mobility, global transportation, urban
crowding, agriculture practice changes and rapid virus evo-
lution. Holland et al., 1991, J. Viol. 65:1960; Domingo et al.,
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1997, Med Viol 7:87. The emergence of human HSN1
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 mecting culinary demand
may be a continued source of introduction of this SCoV to
humans. The present invention will help to better understand
the interspecies transmission events that lead to the SARS
outbreak.

[0148] Both H5N1 influenza and SARS emerged in the
hypothetical pandemic influenza epicenter of southern
China. Shortridge et al., 1982, Lancet 1i: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
depopulation 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. However, nearly half year since the emergence of
SARS, the precursor SCoV-like viruses are still simmering
in [ood 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

[0149] Those skilled in the art will recognize, or be able o
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.

[0150] All publications, patents and patent applications
mentioned in this specification are herein incorporated by
reference into the specification to the same extent as if each
individual publication, patent or patent application was
specifically and individually indicated to be incorporated
herein by reference.

[0151] Citation or discussion of a reference herein shall
not be construed as an admission that such is prior art to the
present invention.

SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20080069839A1).
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).

1-3. (canceled)

4. An isolated nucleic acid molecule consisting of at least
12 contiguous nucleotides of the nucleotide sequence of
SEQ ID NO:1, or the full-length complement thereof.

5. The nucleic acid molecule of claim 4, wherein the
molecule is RNA.

6. The nucleic acid molecule of claim 4, wherein the
molecule is DNA.

7-26. (canceled)

27. A vector consisting of at least 12 contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:1 operably
linked to one or more control elements.

28. An isolated host cell comprising the vector of claim
27.

29-30. (canceled)



