
23109W0PCTSEQ 

SEQUENCE LISTING 

<110> Tong-Ming FU 
Dai WANG 
Muneeswara Babu MEDI 

<120> CONDITIONAL REPLICATING CYTOMEGALOVIRUS 
AS A VACCINE FOR CMV 

<130> 23109-US-PCT 

<150> 61/532,667 
<151> 2011-09-09 

<160> 14 

<170> FastSEQ for Windows version 4.0 

<210> 1 
<211> 598 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Chemically Synthesized 

<400> 1 
Met Gly Val Gin Val Glu Thr Ile Ser Pro Gly Asp Gly Arg Thr Phe 
1 5 10 15 

Pro Lys Arg Gly Gln Thr Cys Val Val His Tyr Thr Gly Met Leu Glu 
20 25 30 

Asp Gly Lys Lys Val Asp Ser Ser Arg Asp Arg Asn Lys Pro Phe Lys 
35 40 45 

Rhe Met Leu Gly Lys Gin Giu Val Ile Arg Gly Trp Glu Glu Gly Val 
50 55 60 

Ala Gln Met Ser Val Gly Gin Arg Ala Lys Leu Thr Ile Ser Pro Asp 
65 70 75 80 
Tyr Ala Tyr Gly Ala Thr Gly His Pro Gly Ile Ile Pro Pro His Ala 

85 90 95 
Thr Leu Val Phe Asp Val Glu Leu Leu Lys Pro Glu Glu Ser Ser Ala 

100 105 110 
Lys Arg Lys met Asp Pro Asp Asn Pro Asp Glu Gly Pro Ser Ser Lys 

115 120 125 
Val Pro Arg Pro Glu Thr Pro Val Thr Lys Ala Thr Thr Phe Leu Gln 

130 135 140 
Thr Met Leu Arg Lys Glu Val Asn Ser Gln Leu Ser Leu Gly Asp Pro 
145 150 155 160 
Leu Phe Pro Glu Leu Ala Glu Glu Ser Leu Lys Thr Phe Glu Gln Val 

165 170 175 
Thr Glu Asp Cys Asn Glu Asn Pro Glu Lys Asp Val Leu Ala Glu Leu 

180 185 190 
Val Lys Gln Ile 

195 
Lys,  Val Arg Val 

200 
Asp Met Val Arg His 

205 
Arg Ile Lys 

Glu His Met Leu Lys Lys Tyr Thr Gln Thr Glu Glu Lys Phe Thr Gly 
210 215 220 

Ala Phe Asn Met Met Gly Gly Cys Leu Gln Asn Ala Leu Asp Ile Leu 
225 230 235 240 
Asp Lys Val His Glu Pro Phe Glu Glu Met Lys Cys Ile Gly Leu Thr 

245 250 255 
met Gin Ser Met Tyr Glu Asn Tyr Ile Val Pro Glu Asp Lys Arg Glu 

260 265 270 
Met Trp Met Ala Cys Ile Lys Glu Leu His Asp Val Ser Lys Gly Ala 

275 280 285 
Ala Asn Lys Leu Gly Gly Ala Leu Gin Ala Lys Ala Arg Ala Lys Lys 

290 295 300 
Asp Glu Leu Arg Arg Lys Met Met Tyr Met Cys Tyr Arg Asn Ile Glu 
305 310 315 320 
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23109w0PCTSEQ 
Phe Phe Thr Lys Asn Ser Ala Phe Pro Lys Thr Thr Asn Gly 

325 	 330 
Gln Ala Met Ala Ala Leu Gln Asn Leu Pro Gln Cys ser Pro 

340 	 345 	 350 
Ile Met Ala Tyr Ala Gln Lys Ile Phe Lys Ile Leu Asp Glu 

355 	 360 	 365 
Asp Lys val 	Leu Thr His Ile Asp His Ile Phe Met Asp Ile 

370 	 375 	 380 
Thr Cys val Glu Thr Met Cys Asn Glu Tyr Lys Val Thr Ser 
385 	 390 	 395 
Cys Met Met Thr Met Tyr Gly Gly Ile Ser Leu Leu Ser Glu 

405 	 410 
Arg val 	Leu Cys Cys Tyr Val Leu Glu Glu Thr Ser Val Met 

420 	 425 	 430 
Lys Arg Pro Leu Ile Thr Lys Pro Glu val 	Ile Ser val Met 

435 	 440 	 445 
Arg Ile Glu Glu Ile Cys Met Lys Val 	Phe Ala Gln Tyr Ile 

450 	 455 	 460 
Ala Asp Pro Leu Arg val Cys Ser Pro Ser Val Asp Asp Leu 
465 	 470 	 475 
Ile Ala Glu Glu Ser Asp Glu Glu Glu Ala Ile Val Ala Tyr 

485 	 490 
Ala Thr Ala Gly Val 	Ser Ser Ser Asp Ser Leu Val 	Ser Pro 

500 	 505 	 510 
Ser Pro val 	Pro Ala Thr Ile Pro Leu Ser Ser Val 	Ile val 

515 	 520 	 525 
Asn Ser Asp Gln Glu Glu Ser Glu Gln Ser Asp Glu Glu Glu 

530 	 535 	 540 
Gly Ala Gln Glu Glu Arg Glu Asp Thr Val 	Ser val 	Lys Ser 
545 	 550 	 555 
Val 	ser Glu Ile Glu Glu Val Ala Pro Glu Glu Glu Glu Asp 

565 	 570 
Glu Glu Pro Thr Ala Ser Gly Gly Lys Ser Thr His Pro Met 

580 	 585 	 590 
Arg Ser Lys Ala Asp Gln 

595 

<210> 2 
<211> 2081 
<212> DNA 
<213> Artificial 	Sequence' 

<220> 
<223> Chemically Synthesized 

<400> 2 
atgggagtgc aggtggaaac catctcccca ggagacgggc gcaccttccc 

Cys Ser 
335 
Asp Glu 

Glu Arg 

Leu Thr 

Asp Ala 
400 

Phe Cys 
415 
Leu Ala 

Lys Arg 

Leu Gly 

Arg Ala 
480 

Thr Leu 
495 
Pro Glu 

Ala Glu 

Glu Glu 

Glu Pro 
560 

Gly Ala 
575 
Val Thr 

caagcgcggc 60 
cagacctgtg tggtgcacta caccgggatg cttgaagatg gaaagaaagt cgattcctcc 120 
cgggacagaa acaagccctt taagtttatg ctaggcaagc aggaggtgat ccgaggctgg 180 
gaagaagggg ttgcccagat gagtgtgggt cagagagcca aactgactat atctccagat 240 
tatgcctatg gtgccactgg gcacccaggc atcatcccac cacatgccac tctcgtcttc 300 
gatgtggagc ttctaaaacc ggaagagtcc tctgccaaga gaaagatgga ccctgataat 360 
cctgacgagg gcccttcctc caaggtgcca cggtacgtgt cggggtttgt gccccccctt 420 
tttttttaat aaaattgtat taatgttata tacatatctc ctgtatgtga cccatgtgct 480 
tatgactcta tttctcatgt gtttaggccc gagacacccg tgaccaaggc cacgacgttc 540 
ctgcagacta tgttgaggaa ggaggttaac agtcagctga gtctgggaga cccgctgttt 600 
ccagagttgg ccgaagaatc cctcaaaact tttgaacaag tgaccgagga ttgcaacgag 660 
aaccccgaga aagatgtcct ggcagaactc ggtaagtctg ttgacatgta tgtgatgtat 720 
actaacctgc atgggacgtg gatttacttg tgtatgtcag atagagtaaa gattaactct 780 
tgcatgtgag cggggcatcg agatagcgat aaatgagtca ggaggacgga tacttatatg 840 
tgttgttatc ctcctctaca gtcaaacaga ttaaggttcg agtggacatg gtgcggcata 900 
gaatcaagga gcacatgctg aaaaaatata cccagacgga agagaaattc actggcgcct 960 
ttaatatgat gggaggatgt ttgcagaatg ccttagatat cttagataag gttcatgagc 1020 
ctttcgagga gatgaagtgt attgggctaa ctatgcagag catgtatgag aactacattg 1080 
tacctgagga taagcgggag atgtggatgg cttgtattaa ggagctgcat gatgtgagca 1140 
agggcgccgc taacaagttg gggggtgcac tgcaggctaa ggcccgtgct aaaaaggatg 1200 
aacttaggag aaagatgatg tatatgtgct acaggaatat 
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23109W0PCTSEQ 
cagccttccc taagaccacc aatggctgca gtcaggccat ggcggcactg cagaacttgc 1320 
ctcagtgctc ccctgatgag attatggctt atgcccagaa aatatttaag attttggatg 1380 
aggagagaga caaggtgctc acgcacattg atcacatatt tatggatatc ctcactacat 1440 
gtgtggaaac aatgtgtaat gagtacaagg tcactagtga cgcttgtatg atgaccatgt 1500 
acgggggcat ctctctctta agtgagttct gtcgggtgct gtgctgctat gtcttagagg 1560 
agactagtgt gatgctggcc aagcggcctc tgataaccaa gcctgaggtt atcagtgtaa 1620 
tgaagcgccg cattgaggag atctgcatga aggtctttgc ccagtacatt ctgggggccg 1680 
atcctctgag agtctgctct cctagtgtgg atgacctacg ggccatcgcc gaggagtcag 1740 
atgaggaaga ggctattgta gcctacactt tggccaccgc tggtgtcagc tcctctgatt 1800 
ctctggtgtc acccccagag tcccctgtac ccgcgactat ccctctgtcc tcagtaattg 1860 
tggctgagaa cagtgatcag gaagaaagtg agcagagtga tgaggaagag gaggagggtg 1920 
ctcaggagga gcgggaggac actgtgtctg tcaagtctga gccagtgtct gagatagagg 1980 
aagttgcccc agaggaagag gaggatggtg ctgaggaacc caccgcctct ggaggcaaga 2040 
gcacccaccc tatggtgact agaagcaagg ctgaccagta a 2081 

<210> 3 
<211> 264 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Chemically Synthesized 

<400> 3 
Met Gly val Gln Val Glu Thr Ile Ser Pro Gly Asp Gly Arg Thr Phe 
1 	 5 	 10 15 
Pro Lys Arg Gly Gln Thr Cys Val Val 	His Tyr Thr Gly Met Leu Glu 

20 	 25 30 
Asp Gly Lys Lys Val Asp Ser Ser Arg Asp Arg Asn Lys Pro Phe Lys 

35 	 40 45 
Phe met Leu Gly Lys Gln Glu val 	Ile Arg Gly Trp Glu Glu Gly val 

50 	 55 60 
Ala Gln Met Ser Val Gly Gln Arg Ala Lys Leu Thr Ile Ser Pro Asp 
65 	 70 	 75 80 
Tyr Ala Tyr Gly Ala Thr Gly His Pro Gly Ile Ile Pro Pro His Ala 

85 	 90 95 
Thr Leu val Phe Asp val Glu Leu Leu Lys Pro Glu Ser Trp Ala Lys 

100 	 105 110 
Gln Arg Val Pro Phe Leu Asp Asp Asp Asp Gly Glu Glu Glu Asn Asp 

115 	 120 125 
val Gln Asp Asp Val Asp Ser Pro Val Pro Thr Arg Pro Leu Val 	Ile 

130 	 135 140 
Asp Glu Asp Ala Glu Pro Ala Ala Gly Thr Ser Gly Gly Leu Glu Gly 
145 	 150 	 155 160 
Gly Gly Gly Asp Asp Glu Asp Gly Glu Asp Gly His Ala Leu Pro Asp 

165 	 170 175 
Leu Asp Asp Asp Leu Leu Leu Gln Phe Glu Pro Met Leu Pro Arg val 

180 	 185 190 
Tyr Asp Leu Leu Leu Pro Ser Leu Asp Ala Arg Leu Asn Phe Val Asn 

195 	 200 205 
Ala Gly Gln Lys Tyr Ala Ala Phe Leu Lys Tyr Val 	His Gly Asp Cys 

210 	 215 220 
Ala Thr Cys Ser His Gly Glu Ile Leu Arg Glu Lys Thr Gln Leu Leu 
225 	 230 	 235 240 
Thr Ala Ile val Ser Lys Leu Met Asp Ile Asn Gly Ile Leu Glu Gly 

245 	 250 255 
Lys Asp Glu Ser Ala Pro Gly Lys 

260 

<210> 4 
<211> 795 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Chemically Synthesized 
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23109W0PCTSEQ 
<400> 4 
atgggagtgc aggtggaaac catctcccca ggagacgggc gcaccttccc caagcgcggc 60 
cagacctgtg tggtgcacta caccgggatg cttgaagatg gaaagaaagt cgattcctcc 120 
cgggacagaa acaagccctt taagtttatg ctaggcaagc aggaggtgat ccgaggctgg 180 
gaagaagggg ttgcccagat gagtgtgggt cagagagcca aactgactat atctccagat 240 
tatgcctatg gtgccactgg gcacccaggc atcatcccac cacatgccac tctcgtcttc 300 
gatgtggagc ttctaaaacc ggaatcctgg gctaagcagc gggtgccgtt tctggacgat 360 
gacgacggag aggaggaaaa cgacgtgcag gatgacgtgg attctccggt gccgacgcga 420 
ccgctggtga tcgacgagga cgcggagccc gcggctggta cgagcggtgg gctcgagggg 480 
ggaggtggtg acgacgagga cggtgaagac ggacacgcgc tacccgatct tgacgacgat 540 
ctgctattac agttcgagcc gatgctgccg cgcgtctacg atctgttgct gccctctctg 600 
gacgcgcgct taaatttcgt gaacgcgggt cagaagtacg ccgccttcct caagtacgtg 660 
cacggcgact gcgcgacctg cagtcacgga gagatcctcc gtgagaagac gcaactatta 720 
acggcgatcg tcagcaagct catggacatt aacggaatcc tggagggaaa agacgagtcg 780 
gcgccgggta aataa 795 

<210> 5 
<211> 775 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Chemically synthesized 

<400> 5 
Met Gly Val Gln Val Glu Thr Ile Ser Pro Gly Asp Gly Arg Thr Phe 
1 	 5 	 10 15 
Pro Lys Arg Gly Gin Thr Cys Val Val His Tyr Thr Gly Met Leu Glu 

20 	 25 30 
Asp Gly Lys Lys Val Asp Ser Ser Arg Asp Arg Asn Lys Pro Phe Lys 

35 	 40 45 
Phe Met Leu Gly Lys Gln Glu Val Ile Arg Gly Trp Glu Glu Gly val 

50 	 55 60 
Ala Gln Met ser Val Gly Gin Arg Ala Lys. Leu Thr Ile Ser Pro Asp 
65 	 70 	 75 	 80 
Tyr Ala Tyr Sty Ala Thr Gly His Pro Gly IletPe Pro Pro His Ala 

85 	 90 95 
Thr Leu Val Phe Asp Val Glu Leu Leu Lys Pro Glu Asn Pro Ser Thr 

100 	 105 110 
His Val Ser Ser Asn Gly Pro Thr Thr Pro Pro His Gly Pro His Thr 

115 	 120 125 
Thr Phe Leu Pro Pro Thr Ser Pro Ala Pro Ser Thr Ser Ser Val Ala 

130 	 135 140 
Ala Ala Thr Leu Cys Ser Pro Gln Arg Gln Ala Val Ser Arg Tyr Ser 
145 	 150 	 155 160 
Gly Trp Ser Thr Glu Tyr Thr Gln Trp His Ser Asp Leu Thr Thr Glu 

165 	 170 175 
Leu Leu Trp His Ala His Pro Arg Gln Val Pro Met Asp Glu Ala Leu 

180 	 185 190 
Ala Ala Ala Ala Ala Ala Ser Tyr Gln val Asn Pro Gln His Pro Ala 

195 	 200 205 
Asn Arg Tyr Arg His Tyr Glu Phe Gln Thr Leu Ser Leu Gly Thr Ser 

210 	 215 220 
Glu val Asp Glu Leu Leu Asn Cys Cys Ala Glu Glu Thr Thr Cys Gly 
225 	 230 	 235 240 
Gly Thr Gln Ser Thr val Leu Thr Asn Ala Thr Asn Thr Thr ser Cys 

245 	 250 255 
Gly Gly Ala val Ala Gly Ser Ser Asn Val Gly Pro Ala Gly Ala Ser 

260 	 265 270 
Ala Ala Cys Asp Leu Asp Ala Glu Leu Ala Gly Leu Glu Thr ser Ala 

275 	 280 285 
Ala Asp Phe Glu Gin Leu Arg Arg Leu Cys Ala Pro Leu Ala Ile Asp 

290 	 295 300 
Thr Arg Cys Asn Leu Cys Ala Ile Ile Ser Ile Cys Leu Lys Gln Asp 
305 	 310 	 315 320 
Cys Asp Gln Ser Trp Leu Leu Glu Tyr ser Leu Leu Cys Phe Lys Cys 

325 	 330 335 
Ser Tyr Ala Pro Arg Ala Ala Leu Ser Thr Leu Ile Ile Met Ser Glu 
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340 	 345 350 

Phe Thr His Leu Leu Gln Gln His Phe Ser Asp Leu Arg Ile Asp Asp 
355 	 360 365 

Leu Phe Arg His His Val Leu Thr Val 	Phe Asp Phe His Leu His Phe 
370 	 375 380 

Phe Ile Asn Arg Cys Phe Glu Lys Gln Val Gly Asp Ala Val Asp Asn 
385 	 390 	 395 400 
Glu Asn Val Thr Leu Asn His Leu Ala Val Val Arg Ala Met val Met 

405 	 410 415 
Gly Glu Asp Thr Val Pro Tyr Asn Lys Pro Arg Arg His Pro Gln Gln 

420 	 425 430 
Lys Gln Lys Asn Asn Pro Tyr His Val Glu Val Pro Gln Glu Leu Ile 

435 	 440 445 
Asp Asn Phe Leu Glu His Ser Ser Pro Ser Arg Asp Arg Phe Val Gln 

450 	 455 460 
Leu Leu Phe Tyr Met Trp Ala Gly Thr Gly Val Met Ser Thr Thr Pro 
465 	 470 	 475 480 
Leu Thr Glu Leu Thr His Thr Lys Phe Ala Arg Leu Asp Ala Leu Ser 

485 	 490 495 
Thr Ala Ser Glu Arg Glu Asp Ala Arg Met Met Ile Glu Glu Glu Glu 

500 	 505 510 
Asp Glu Glu Gly Gly Glu Lys Gly Gly Asp Asp Pro Gly Arg His Asn 

515 	 520 525 
Gly Gly Gly Thr Ser Gly Gly Phe Ser Glu Ser Thr Leu Lys Lys Asn 

530 	 535 540 
Val Gly Pro Ile Tyr Leu Cys Pro Val 	Pro Ala Phe Phe Thr Lys Asn 
545 	 550 	 555 560 
Gln Thr Ser Thr val Cys Leu Leu Cys Glu Leu Met Ala Cys Ser Tyr 

565 	 570 575 
Tyr Asp Asn val Val Leu Arg Glu Leu Tyr Arg Arg Val Val Ser Tyr 

580 	 585 590 
Cys Gln Asn Asn Val Lys Met Val Asp Arg Ile Gln Leu Val Leu Ala 

595 	 600 605 
Asp Leu Leu Arg Glu Cys Thr Ser Pro Leu Gly Ala Ala His Glu Asp 

610 	 615 620 
Val Ala Arg Cys Gly Leu Glu Ala Pro Thr Ser Pro Gly Gly Asp Ser 
625 	 630 	 635 640 
Asp Tyr His Gly Leu Ser Gly Val Asp Gly Ala Leu Ala Arg Pro Asp 

645 	 650 655 
Pro val 	Phe Cys His val Leu Arg Gln Ala Gly Val Thr Gly Ile Tyr 

660 	 665 670 
Lys His Phe Phe Cys Asp Pro Gln Cys Ala Gly Asn Ile Arg Val Thr 

675 	 680 685 
Asn Glu Ala val Leu Phe Gly Arg Leu His Pro His His val Gln Glu 

690 	 695 700 
Val 	Lys Leu Ala Ile Cys His Asp Asn Tyr Tyr Ile Ser Arg Leu Pro 
705 	 710 	 715 720 
Arg Arg Val Trp Leu Cys Ile Thr Leu Phe Lys Ala Phe Gln Ile Thr 

725 	 730 735 
Lys Arg Thr Tyr Lys Gly Lys Val His Leu Ala Asp Phe Met Arg Asp 

740 	 745 750 
Phe Thr Gln Leu Leu Glu Ser Cys Asp Ile Lys Leu Val Asp Pro Thr 

755 	 760 765 
Tyr Val Ile Asp Lys Tyr Val 

770 	 775 

<210> 6 
<211> 2328 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> chemically Synthesized 

<400> 6 
atgggagtgc aggtggaaac catctcccca ggagacgggc gcaccttccc caagcgcggc 60 
cagacctgtg tggtgcacta caccgggatg cttgaagatg gaaagaaagt cgattcctcc 120 
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23109W0PCTSEQ 
165 	 170 175 

Arg Glu Thr Met Asn Asn Leu Gly val 	Ser Asp His Ala Val Leu Ser 
180 	 185 190 

Arg Lys Thr Pro Gln Pro Tyr Trp Pro His Leu Tyr Arg Glu Leu Arg 
195 	 200 205 

Gln Ala Phe Pro Gly Leu Asp Phe Glu Ala Ala Val 	Phe Asp Glu Thr 
210 	 215 220 

Arg Ala Ala Arg Leu Ser Gln Arg Leu Cys His Pro Arg Leu Ser Gly 
225 	 230 	 235 240 
Gly Leu Leu Thr Arg Phe val Gln Arg His Thr Gly Leu Pro val Val 

245 	 250 255 
Phe Pro Glu Asp Leu Ala Arg Asn Gly Asn Ile Leu Phe ser Leu Gly 

260 	 265 270 
Thr Leu Tyr Gly His Arg Leu Phe Arg Leu Ala Ala Phe Phe Thr Arg 

275 	 280 285 
His Trp Gly Ala Glu Ala Tyr Glu Pro Leu Ile Arg Ile Ile Cys Gln 

290 	 295 300 
Lys Met Trp Tyr Phe Tyr Leu Ile Gly Thr Gly Lys Met Arg Ile Thr 
305 	 310 	 315 320 
Pro Asp Ala Phe Glu Ile Gln Arg Ser Arg His Glu Thr Gly Ile Phe 

325 	 330 335 
Thr Phe Ile Met Glu Asp Tyr Arg Thr Phe Ala Gly Thr Leu Ser Arg 

340 	 345 350 
His Pro His Arg Pro His Pro Gln Gln Gln Gln His His His Pro Gly 

355 	 360 365 
Pro Pro His Pro Pro Leu Ser His Pro Ala Ser ser Cys Leu ser Pro 

370 	 375 380 
Glu Ala val 	Leu Ala Ala Arg Ala Leu His Met Pro Thr Leu Ala Asn 
385 	 390 	 395 400 
Asp Val 

<210> 8 
<211> 1209 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Chemically Synthesized 

<400> 8 
atgggagtgc aggtggaaac catctcccca ggagacgggc gcaccttccc caagcgcggc 60 
cagacctgtg tggtgcacta caccgggatg cttgaagatg gaaagaaagt cgattcctcc 120 
cgggacagaa acaagccctt taagtttatg ctaggcaagc aggaggtgat ccgaggctgg 180 
gaagaagggg ttgcccagat gagtgtgggt cagagagcca aactgactat atctccagat 240 
tatgcctatg gtgccactgg gcacccaggc atcatcccac cacatgccac tctcgtcttc 300 
gatgtggagc ttctaaaacc ggaaatggcc cgcgacgaag agaaccccgc cgtcccgcgg 360 
gtccgcacgg gcaaattctc ctttacttgc gccaatcatc taatattaca gattagcgag 420 
aagatgtcgc gcggacagcc gctgagctcg ctgcgtttgg aagaactcaa gatcgtacgc 480 
ctcatctgcg tcctcctctt tcaccgcggt ctcgaaacgc tgctactgcg cgaaaccatg 540 
aacaacctgg gtgtctcgga ccacgccgtg cttagtcgca agacgccgca accctactgg 600 
cctcatctgt accgcgaact gcgccaggcc ttcccggggc tggactttga ggcggccgtg 660 
ttcgatgaaa cgcgcgccgc ccgtctcagc cagcgcctgt gtcacccgcg cttgagcggc 720 
ggactgctga cgcgctttgt gcagcgccac accggcctgc cggtcgtttt ccccgaagac 780 
ctggcgcgca acggcaacat cctcttctcc ctaggcacgc tctacggaca ccgcttgttt 840 
cgtctggcgg ccttcttcac gcgccactgg ggtgccgaag cgtacgaacc cttgattcgc 900 
atcatctgtc aaaaaatgtg gtacttttat ctcatcggca ccggcaagat gcgcattacc 960 
cccgacgcct tcgagatcca gcggagtcga cacgagacgg gcatttttac ttttattatg 1020 
gaagattaca gaacgttcgc cggcacgctg tcccggcacc cgcaccgtcc gcacccacaa 1080 
cagcagcagc accaccaccc cggtcccccc catcctcctc tttctcaccc tgcctcgtcc 1140 
tgtctcagcc cagaggccgt actggccgcc cgcgcccttc atatgccgac gctggctaac 1200 
gacgtgtga 1209 

<210> 9 
<211> 693 
<212> PRT 
<213> Artificial 	Sequence 
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<220> 
<223> chemically synthesized 

<400> 9 
Met Pro Arg val Asp Pro Asn Leu Arg Asn Arg Ala Arg Arg Pro Arg 
1 5 10 15 

Ala Arg Arg Gly Gly Gly Gly Gly Val Gly Ser Asn Ser Ser Arg His 
20 25 30 

Ser Gly Lys Cys Arg Arg Gln Arg Arg Ala Leu Ser Ala Pro Pro Leu 
35 40 45 

Thr Phe Leu Ala Thr Thr Thr Thr Thr Thr Met Met Gly val Ala Ser 
50 55 60 

Thr Asp Asp Asp Ser Leu Leu Leu Lys Thr Pro Asp Glu Leu Asp Lys 
65 70 75 80 
Tyr Ser Gly Ser Pro Gln Thr Ile Leu Thr Leu Thr Asp Lys His Asp 

85 90 95 
Ile Arg Gln Pro Arg Val His Arg Gly Thr Tyr His Lev Ile Gln Leu 

100 105 110 
His Leu Asp Leu Arg Pro Glu Glu Leu Arg Asp Pro Phe Gln Ile Leu 

115 120 125 
Leu Ser Thr Pro Leu Gln Leu Gly Glu Ala Asn Asp Glu Ser Gln Thr 

130 135 140 
Ala. Pro Ala Thr Leu Gln Glu Glu Glu Thr Ala Ala Ser His Glu Pro 
145 150 155 160 
Glu Lys Lys Lys Glu Lys Gln Glu Lys Lys Glu Glu Asp Glu Asp Asp 

165 170 175 
Arg Asn Asp Asp Arg Glu Arg Gly Ile Leu Cys Val val ser Asn Glu 

180 185 190 
Asp Ser Asp Val Arg Pro Ala Phe Ser Leu Phe Pro Ala Arg Pro Gly 

195 200 205 
Cys His Ile Leu Arg Ser val Ile Asp Gln Gln Leu Thr Arg Met Ala 

210 215 220 
Ile val Arg Leu Ser Leu Asn Leu Phe Ala Leu Arg Ile. Ile Thr Pro 
225 230 235 240 
Leu Leu Lys Arg Leu Pro Leu Arg Arg Lys Ala Ala His His Thr Ala 

245 250 255 
Leu His Asp Cys Leu Ala Leu His Leu Pro Glu Leu Thr Phe Glu Pro 

260 265 270 
Thr Leu Asp Ile Asn Asn Val Thr Glu Asn Ala Ala Ser val Ala Asp 

275 280 285 
Thr Ala Glu Ser Thr Asp Ala Asp Leu Thr Pro Thr Leu Thr val Arg 

290 295 300 
val Arg His Ala Leu Cys Trp His Arg Val Glu Gly Gly Ile Ser Gly 
305 310 315 320 
Pro Arg Gly Leu Thr Ser Arg Ile Ser Ala Arg Leu Ser Glu Thr Thr 

325 330 335 
Ala Lys Thr Leu Gly Pro Ser val Phe Gly Arg Lev Glu Leu Asp Pro 

340 345 350 
Asn Glu Ser Pro Pro Asp Leu Thr Leu Ser Ser Leu Thr Leu Tyr Gln 

355 360 365 
Asp Gly Ile Leu Arg Phe Asn Val Thr Cys Asp Arg Thr Glu Ala Pro 

370 375 380 
Ala Asp Pro val Ala Phe Arg Lev Arg Leu Arg Arg Glu Thr val Arg 
385 390 395 400 
Arg Pro Phe Phe Ser Asp Ala Pro Leu Pro Tyr Phe Val Pro Pro Arg 

405 410 415 
ser Gly Ala Ala Asp Glu Gly Leu Glu Val Arg val Pro Tyr Glu Leu 

420 425 430 
Thr Leu Lys Asn Ser His Thr Leu Arg Ile Tyr Arg Arg Phe Tyr Gly 

435 440 445 
Pro Tyr Leu Gly Val Phe Val Pro His Asn Arg Gln Gly Leu Lys Met 

450 455 460 
Pro val Thr Val Trp Leu Pro Arg Ser Trp Leu Glu Leu Thr Val Leu 
465 470 475 480 
val Ser Asp Glu Asn Gly Ala Thr Phe Pro Arg Asp Ala Leu Leu Gly 

485 490 495 
Arg Leu Tyr Phe Ile Ser Ser Lys His Thr Leu Asn Arg Gly Cys Leu 
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500 	 505 510 

Ser Ala Met Thr His Gln Val Lys Ser Thr Leu His Ser Arg Ser Thr 
515 	 520 525 

Ser His Ser Pro Ser Gln Gln Gln Leu ser val Leu Gly Ala ser Ile 
530 	 535 540 

Ala Leu Glu Asp Leu Leu Pro Met Arg Leu Ala Ser Pro Glu Thr Glu 
545 	 550 	 555 560 
Pro Gln Asp Cys Lys Leu Thr Glu Asn Thr Thr Glu Lys Thr ser Pro 

565 	 570 575 
Val Thr Leu Ala Met Val Cys Gly Asp Leu Gly Val 	Gln Val Glu Thr 

580 	 585 590 
Ile Ser Pro Gly Asp Gly Arg Thr Phe Pro Lys Arg Gly Gln Thr Cys 

595 	 600 605 
val Val His Tyr Thr Gly Met Leu Gly Asp Gly Lys Lys Val Asp Ser 

610 	 615 620 
Ser Arg Asp Arg Asn Lys Pro Phe Lys Phe Met Leu Gly Lys Gln Glu 
625 	 630 	 635 640 
val Ile Arg Gly Trp Glu Glu Gly val Ala Gln Met ser val Gly Gln 

645 	 650 655 
Gly Ala Lys Leu Thr Ile Ser Pro Asp Tyr Ala Tyr Gly Ala Thr Gly 

660 	 665 670 
His Pro Gly Ile Ile Pro Pro His Ala Thr Leu val Phe Asp val Glu 

675 	 680 685 
Leu Leu Glu Leu Glu 

690 

<210> 10 
<211> 107 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Chemically synthesized 

<400> 10 
Gly Val Gln Val Glu Thr Ile ser Pro Gly Asp Gly Arg Thr Phe Pro 
1 	 5 	 10 15 
Lys Arg Gly Gln Thr Cys Val Val His Tyr Thr Gly Met Leu Glu Asp 

20 	 25 30 
Gly Lys Lys Phe Asp ser ser Arg Asp Arg Asn Lys Pro Phe Lys Phe 

35 	 40 45 
Met Leu Gly Lys Gln Glu Val Ile Arg Gly Trp Glu Glu Gly Val Ala 

50 	 55 60 
Gln Met Ser val Gly Gln Arg Ala Lys Leu Thr Ile Ser Pro Asp Tyr 
65 	 70 	 75 80 
Ala Tyr Gly Ala Thr Gly His Pro Gly Ile Ile Pro Pro His Ala Thr 

85 	 90 95 
Leu val Phe Asp val Glu Leu Leu Lys Lys Glu 

100 	 105 

<210> 11 
<211> 2082 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> chemically Synthesized 

<400> 11 
atgccacgcg tcgaccccaa ccttcggaat cgggcccgcc ggccacgagc cagacgaggc 60 
ggcggcggtg gcgttggcag caatagcagc cgacacagcg gaaaatgccg ccgccaacgc 120 
cgagctctgt cggcgccgcc gctcactttc ctcgccacca ctaccaccac gaccatgatg 180 
ggcgtcgcca gtaccgacga cgacagtctc ctcctgaaaa cgccggacga gctggacaag 240 
tacagcggct cgccgcagac catcctcaca ctgacggata aacacgacat ccgtcagcct 300 
cgggtgcacc gcggcaccta ccatctgatc cagttgcacc tcgacctccg acccgaagaa 360 
ttgcgggatc ccttccagat tctgctctct acgccgctgc aattggggga agcgaacgac 420 
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