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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: 

CA).NAHE: PEPTIDE THERAPEUTICS LIMITED 

CB) STREET: 100 Fulbourn Road 
{C) CITY: Cambridge 

(0) STATE: not applicable 

CE) COUNTRY: United Kingdom 

(F) POSTAL CODE (ZIP): CBl 9PT 

(ii) TITLE OF INVENTION: ATIENUATED BACTERIA USEFUL IN VACCINES 

(iii) NUMBER OF SEQUENCES: 6 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(8) COMPUTER: IBM PC compatible 

CC) OPERATING SYSTEM: PC·OOS/MS·DOS 
CD) SOFTWARE: Patentln Release #1.0, Version #1.30 CEPO) 

(v) CURRENT APPLICATION DATA: 
APPLICATION NUMBER: 

(2) INFORMATION FOR SEO ID NO: l: 

Ci) SEQUENCE CHARACTERISTICS: 
CA> LENGTH: 1690 base pairs 
CB) TYPE: nucleic acid 

( c) STRANDEDNESS: doub l e 
CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 
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CA) ORGANISM: aroC of E.coli 

Cix) FEATURE: 

CA) NAME/KEY: CDS 
5 (8) LOCATION:492 •• 1562 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

GTCGACGCGG TGGATATCTC TCCAGACGCG CTGGCGGTIG CTGAACAGAA CATCGAAGAA 60 

10 CACGGTCTGA TCCACAACGT CATTCCGATT CGTTCCGATC "TGTICCGCGA CTTGCCGAAA 120 

GTGCAGTACG ACCTGATTGT CACTAACCCG CCGTATGTCG ATGCGMGAT ATGTCCGACC 180 

TGCCAAACAA TACCGCCACG AGCCGGMCT GGGCCTGGCA TCTGGCACTG ACGGCCTGAA 240 

ACTGACGCGT CGCATTCTCG GTMCGCGGC AGATTACCTT GCTGATGATG GCGTGTTGAT 300 

TTGTGMGTC GGCAACAGCA TGGTACATCT TATGGAACAA TATCCGGATG TTCCGTTCAC 360 

15 CTGGCTGGAG mGATAACG GCGGCGATGG TGTGTl rATG CTCACCAAAG AGCAGCTTAT 420 

TGCCGCACGA GAACAmCG CGAmATAA AGATIAAGTA AACACGCAAA CACAACAATA 480 

ACGGAGCCGT G ATG GCT GGA MC ACA ATT GGA CAA CTC m CGC GTA ACC 530 

Het Ala Gly Asn Thr Ile Gly Gln Leu Phe Arg Val Thr 
1 5 w 

20 

ACC TIC GGC GM TCG CAC GGG CTG GCG CTC GGC TGC ATC GTC GAT GGT 578 

Thr Phe Gly Glu Ser His Gly Leu Ala Leu Gly Cys Ile Val Asp Gly 
15 20 25 

2 5 GTT CCG CCA GGC ATT CCG CTG ACG GAA GCG GAC CTG CAA CAT GAC CTC 626 

Val Pro Pro Gly Ile Pro Leu Thr Glu Ala Asp Leu Gln His Asp Leu 
~ ~ ~ ~ 

GAC CGT CGT CGC CCT GGG ACA TCG CGC TAT ACC ACC CAG CGC CGC GAG 674 

30 Asp Arg Arg Arg Pro Gly Thr Ser Arg Tyr Thr Thr Gln Arg Arg Glu 
50 55 60 

CCG GAT CAG GTC AAA ATT CTC TCC GGT GTT TTT GM GGC GTT ACT ACC 722 

Pro Asp Gln Va1 Lys Ile Leu Ser Gly Val Phe Glu Gly Val Thr Thr 
35 65 70 75 

GGC ACC AGC ATr GGC TTG TTG ATC GM MC ACT GAC CAG CGC TCT CAG 770 
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Gly Thr Ser Ile Gly Leu Leu Ile Glu Asn Thr Asp Gln Arg Ser Gln 

00 ~ ~ 

GAT TAC AGT GCG ATI AAG GAC GIT TIC CGT CCA GGC CAT GCC GAT TAC 818 

5 Asp Tyr Ser Ala Ile Lys Asp Val Phe Arg Pro Gly His Ala Asp Tyr 

95 100 105 

ACC TAC GAA CM AAA TAC GGT CTG CGC GAT TAT CGC GGC GGT GGA CGT 866 

Thr Tyr Glu G1n Lys Tyr Gly Leu Arg Asp Tyr Arg Gly Gly Gly Arg 

10 110 115 120 125 

TCT TCC GCC CGC GM ACC GCC ATG CGC GT6 GCG GCA GGA GCT ATT GCC 914 

Ser Ser Ala Arg Glu Thr Ala Met Arg Val Ala Ala Gly Ala Ile Ala 
130 135 140 

15 

AAA AAA TAT CTC GCC GAG AAA m GGT ATT GAA ATC CGT GGC TGC CTG 962 

Lys Lys Tyr Leu Ala G1u Lys Phe Gly Ile Glu Ile Arg Gly Cys Leu 

145 150 155 

2 0 ACC CAG ATG GGC GAC AlT CCG CTG GAT ATC AAA GAC TGG TCG CAG GTC 1010 

Thr Gln Met Gly Asp Ile Pro Leu Asp Ile Lys Asp Trp Ser Gln Val 

160 165 170 

~oo~~mm~~GAC~~AAAmGAC~m ~ 

25 Glu Gln Asn Pro Phe Phe Cys Pro Asp Pro Asp Lys Ile Asp Ala Leu 

175 180 185 

GAC~mmm~rnAAAAAA~~GAC~mGGC~ ~ 

Asp Glu Leu Met Arg Ala Leu Lys Lys Glu Gly Asp Ser Ile Gly Ala 

30 190 195 200 205 

35 

AAAm~mm~•GGCm~~GGAmGGCGAG~ ~ 

lys Val Thr Val Val Ala Ser G1y Val Pro Ala Gly Leu Gly Glu Pro 

210 215 220 

mm~~~~~~m~oo~rnm~m ~ 

Val Phe Asp Arg Leu Asp Ala Asp Ile Ala His Ala Leu Met Ser lle 
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225 230 235 

AAC~~w~~~mGGC~~m~~~~ ~ 

Asn Ala Val Lys Gly Val Glu Ile Gly Asp Gly Phe Asp Val Val Ala 
5 240 245 250 

rn~~AGCCAG~~~GAAm~~~~m~ ~ 

Leu Arg Gly Ser Gln Asn Arg Asp Glu Ile Thr Lys Asp Gly Phe Gln 
255 260 265 

10 

AGC~OO~~~mm~~mAGCAGC~~CAA ~ 

Ser Asn His Ala Gly Gly Ile Leu Gly Gly Ile Ser Ser Gly Gln Gln 
270 275 280 285 

15 ATC ATT GCC CAT ATG GCG CTG ~ CCG ACC TCC AGC ATT ACC GTG CCG 1394 

Ile Ile Ala His Met Ala Leu Lys Pro Thr Ser Ser Ile Thr Val Pro 
290 295. 300 

GGT CGT ACC ATT AAC CGC ITT GGC GAA ~ GTT GAG ATG ATC ACC W 1442 
20 Gly Arg Thr Ile Asn Arg Phe Gly Glu Glu Val Glu Met Ile Thr Lys 

305 310 315 

~~oc~~w~~m~~~~m~GAA ~ 

Gly Arg His Asp Pro Cys Val Gly Ile Arg Ala Val Pro Ile Ala Glu 
2 5 320 325 330 

30 

~~~~oommm~m~m~~~~ ~ 

Ala Asn Ala Gly Asp Arg Phe Asn Gly Ser Pro Val Thr Ala Thr Gly 
335 340 345 

GCA W TGC CGA TGT GAA ~ TGA TATTCCACGC TGGTAAAAAA TGAATAAAAC 1592 

Ala Lys Cys Arg Cys Glu Asp * 
350 355 

3 5 CGCGATTGCG CTGCTGGCTC TGCTIGCCAG TAGCGCCAGC CTGGCAGCGA CGCCGTGGCA 1652 

AAAAATAACC CAACCTGTGC CGGGTAGCGC CAAATCGA 1690 

I! 
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CZ) INFORMATION FOR SEQ IO NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

5 <A> LENGlll: 356 amino acids 

CBJ TYPE: amino acid 

(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

10 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Ala Gly Asn Thr Ile Gly Gln Leu Phe Arg Val Thr Thr Phe Gly 

1 5 10 15 

15 Glu Ser His Gly Leu Ala Leu Gly Cys Ile Val Asp Gly Val Pro Pro 

~ ~ ~ 

Gly Ile Pro Leu Thr Glu Ala Asp Leu Gln His Asp Leu Asp Arg Arg 

35 40 45 

20 

Arg Pro Gly Thr Ser Arg Tyr Thr Thr Gln Arg Arg Glu Pro Asp Gln 

~ ~ ~ 

Val Lys Ile Leu Ser Gly Val Phe Glu Gly Val Thr Thr Gly Thr Ser 

25 65 70 75 80 

Ile Gly Leu Leu Ile Glu Asn Thr Asp Gln Arg Ser Gln Asp Tyr Ser 

~ ~ % 

30 Ala Ile Lys Asp Val Phe Arg Pro Gly His Ala Asp Tyr Thr Tyr G1u 

100 105 110 

Gln L.ys Tyr Gly Leu Arg Asp Tyr Arg Gly Gly Gly Arg Ser Ser Ala 

115 120 125 

35 

Arg Glu Thr Ala Het Arg Val Ala Ala Gly Ala Ile Ala Lys Lys Tyr 

130 135 140 
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Leu Ala Glu Lys Phe Gly Ile Glu Ile Arg Gly Cys Leu Thr Gln Met 
145 150 155 160 

Gly Asp Ile Pro Leu Asp Ile Lys Asp Trp Ser Gln Val Glu Gln Asn 
5 165 170 175 

Pro Phe Phe Cys Pro Asp Pro Asp Lys Ile Asp Ala Leu Asp Glu Leu 
180 185 190 

10 Met Arg Ala Leu Lys Lys Glu Gly Asp Ser Ile Gly Ala Lys Val Thr 

15 

195 200 205 

Val Val Ala Ser Gly Val Pro Ala Gly Leu Gly Glu Pro Val Phe Asp 
210 215 220 

Arg Leu Asp Ala Asp Ile Ala His Ala Leu Met Ser Ile Asn Ala Val 
225 230 235 240 

Lys Gly Val Glu Ile Gly Asp Gly Phe Asp Val Val Ala Leu Arg Gly 
2 0 245 250 255 

Ser Gln Asn Arg Asp Glu Ile Thr Lys Asp Gly Phe Gln Ser Asn His 
260 265 270 

25 Ala Gly Gly Ile Leu Gly Gly Ile Ser Ser Gly Gln Gln Ile Ile Ala 

30 

275 280 285 

His Met Ala Leu Lys Pro Thr Ser Ser Ile Thr Val Pro Gly Arg Thr 
290 295 300 

Ile Asn Arg Phe Gly Glu Glu Val Glu Met Ile Thr lys Gly Arg His 
305 310 315 320 

35 Asp Pro Cys Val Gly Ile Arg Ala Val Pro Ile Ala Glu Ala Asn Ala 
325 330 335 
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G1y Asp Arg Phe Asn Gly Ser Pro Val Thr Ala Thr Gly Ala L.ys Cys 

340 345 350 

Arg Cys Glu Asp * 
5 355 

10 

C2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 1713 base pairs 

CB) TYPE: nucleic acid 
(C) STRANDEDNESS: double 

CD) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

CA) ORGANISM: ompC of E.coli 

20 Cix) FEA11JRE: 

(A) NAME/KEY: cos 
(8) LOCATION:491 •• 1594 

25 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

GlTMCAAGC GITATAGTTT TTCTGTGGTA GCACAGAATA · ATGAAAAGTG TGTAAAGAAG 

OOTAAAAAM ACCGAATGCG AGGCATCCGG TIGAAATAGG GCITAAN;AGA CATICAGAAA 

30 

TGAATGACGG TMTMATAA. AGTIMTGA.T GATAGCGGGA GTTATICTAG TIGCGAGTGA 

AGGI 11JGTI1TGACA1TCA GTGCTGTCAA ATAffiMGA ATMGTIATT GATITIAACC 

35 TIGAATTATT AITGClTGAT GTTAGGTGCT TAmCGCCA TICCGCAATA ATCTTAAAAA 

GITCCCTIGC AITTACAm TGAAACATCT ATAGOOATAA. ATGAAACATC TTAAAAGTTT 
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TAGTATCATA TTCGTGTIGG ATTATTCTGC ATTTITGGGG AGAATGGACT TGCCGACTGA 420 

TTAATGAGGG TTAATCAGTA TGCAGTGGCA TAAAAAAGC.A AATAAAGGCA TATAACAGAG 480 

5 

GGlTAATAAC ATG AM GTT AAA. GTA CTG TCC CTC CTG GTC CCA GCT CTG 529 

Met Lys Val Lys Val Leu Ser Leu Leu Val Pro Ala Leu 

360 365 370 

10 CTG GTA GCA GGC GCA GCA AAC GCT GCT GAA GIT TAC AAC AAA GAC GGC 577 

Leu Val Ala Gly Ala Ala Asn Ala Ala Glu Val Tyr Asn Lys Asp Gly 

375 380 385 

AAC AAA TIA GAT CTG TAC GGT AAA GTA GAC GGC CTG CAC TAT lTC TCT 625 

15 Asn Lys Leu Asp Leu Tyr Gly Lys Val Asp Gly Leu His Tyr Phe Ser 

390 395 400 

GAC AAC AAA GAT GTA GAT GGC·GAC CAG ACC TAC ATG CGT CTT GGC TTC 673 

Asp Asn Lys Asp Val Asp Gly Asp Gln Thr Tyr Met Arg Leu Gly Phe 

2 0 405 410 415 

AAA GGT GAA ACT CAG GIT N:.T GAC CAG CTG ACC GGT TAC GGC CAG TGG 721 

Lys Gly Glu Thr Gln Val Thr Asp Gln Leu Thr Gly Tyr Gly Gln Trp 

420 425 430 

25 

GAA TAT CAG ATC CAG GGC AAC AGC GCT GM AAC GAA AAC AAC TCC TGG 769 

Glu Tyr Gln Ile Gln Gly Asn Ser Ala Glu Asn Glu Asn Asn Ser Trp 

435 440 445 450 

30 ACC CGT GTG GCA TTC GCA GGT CTG AAA lTC CAG GAT GTG GGT TCT TTC 817 

Thr Arg Val Ala Phe Ala Gly Leu Lys Phe Gln.Asp Val Gly Ser Phe 

455 460 465 

GAC TAC GGT CGT AAC TAC GGC GTT GTT TAT GAC GTA ACT TCC TGG ACC 865 

35 Asp Tyr Gly Arg Asn Tyr Gly Val Val Tyr Asp Val Thr Ser Trp Thr 

470 475 480 
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GAC GTA CTG CCA GM TTC GGT GGT GAC ACC TAC GGT TCT GAC MC TTC 913 

Asp Va1 Leu Pro Glu Phe Gly Gly Asp Thr Tyr Gly Ser Asp Asn Phe 

485 490 495 

5 ATG CAG CAG CGT GGT AAC GGC nc GCG ACC TAC CGT AAC ACT GAC nc 961 

Met Gln Gln Arg Gly Asn Gly Phe Ala Thr Tyr Arg Asn Thr Asp Phe 

500 505 510 

TIC GGT CTG GIT GAC GGC CTG AAC m GCT GTT CAG TAC CAG GGT AAA 1009 

10 Phe Gly Leu Val Asp Gly Leu Asn Phe Ala Val Gln Tyr Gln Gly Lys 

515 520 525 530 

AACGGCAACruTCTGGTGAA~m~a~~~AACAAC ~ 

Asn Gly Asn Pro Ser Gly G1u Gly Phe Thr Ser Gly Val Thr Asn Asn 

15 535 540 545 

~~~am~~AACGGC~GGC~GGC~~m ~ 

Gly Arg Asp Ala Leu Arg Gln Asn Gly Asp Gly Val Gly Gly Ser Ile 

550 555 560 

20 

ACT TAT GAT TAC GAA GGT TIC GGT ATC GGT GGT GCG ATC TCC AGC TCC 1153 

Thr Tyr Asp Tyr Glu Gly Phe Gly Ile Gly Gly Ala Ile Ser Ser Ser 

565 570 575 

2 5 AM CGT ACT GAT GCT CAG AAC ACC GCT GCT TAC ATC GGT MC GGC GAC 1201 

Lys Arg Thr Asp Ala Gln Asn lhr Ala Ala Tyr Ile Gly Asn Gly Asp 

580 585 590 

CGT GCT GAA ACC TAC ACT GGT GGT CTG AAA TAC GAC GCT AAC MC ATC 1249 

30 Arg Ala Glu Thr Tyr Thr Gly Gly Leu Lys Tyr Asp Ala Asn Asn Ile 

595 600 605 610 

ocrnGCTGCToom~~cmAAC~~~~s ~ 

Tyr Leu Ala Ala Gln Tyr Thr Gln Thr Tyr Asn Ala Thr Arg Val Gly 

3 5 615 620 625 
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Ser Leu Gly Trp Ala Asn Lys Ala Gln Asn Phe Glu Ala Val Ala Gln 
630 635 640 

~oom~m~rn~~mrn~mrnoom ~ 

5 Tyr Gln Phe Asp Phe Gly Leu Arg Pro Ser Leu Ala Tyr Leu Gln Ser 
645 650 655 

™~™~rn~~~m~~~oomrn~ ~ 

Lys Gly Lys Asn Leu Gly Arg Gly Tyr Asp Asp Glu Asp Ile Leu Lys 
10 660 665 670 

15 

mmwm~~~mmm~~~mm~ ~ 

Tyr Val Asp Val Gly Ala Thr Tyr Tyr Phe Asn Lys Asn Met Ser Thr 
675 680 685 690 

mrn~m~m~rnrn~~~oom~~ ~ 

Tyr Val Asp Tyr Lys Ile Asn Leu Leu Asp Asp Asn Gln Phe Thr Arg 
695 700 705 

2 0 GAC GCT GGC ATC AAC ACT GAT AAC ATC GTA GCT CTG GGT CTG GTT TAC 1585 

Asp Ala Gly Ile Asn Thr Asp Asn Ile Val Ala Leu Gly Leu Val Tyr 
710 715 720 

CAG TTC TAA TCTCGATTGA TATCGAACAA GGGCCTGCGG GCCCI 11111 

25 Gln Phe * 
725 

1634 

CATTGlTTTC AGCr;rACAAA CTCAGTTTIT TGGTGTACTC TTGCGACCGT TCGCATGAGG 1694 

3 0 ATAATCACGT ACGGMATA 1713 

(2) INFORMATION FOR SEQ ID NO: 4: 

35 Ci) SEQUENCE CHARACTERISTICS: 
CA) LENGTH: 367 amino acids 
(8) TYPE: amino acid 
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CD) TOPOLOGY: linear 

Cii) MOLECULE TYPE: protein 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
5 

Met Lys Val Lys Val Leu Ser Leu Leu Val Pro Ala Leu Leu Val Ala 

l 5 10 15 

Gly Ala Ala Asn Ala Ala Glu Val Tyr Asn Lys Asp Gly Asn Lys Leu 

10 20 25 30 

Asp Leu Tyr Gly Lys Val Asp Gly Leu His Tyr Phe Ser Asp Asn Lys 

~ ~ ~ 

15 Asp Val Asp Gly Asp Gln Thr Tyr Met Arg Leu Gly Phe Lys Gly Glu 

~ ~ ~ 

Thr Gln Val Thr Asp Gln Leu Thr Gly Tyr Gly Gln Trp Glu Tyr Gln 

~ n ~ oo 
20 

Ile Gln Gly Asn Ser Ala Glu Asn Glu Asn Asn Ser Trp Thr Arg Val 

~ ~ ~ 

Ala Phe Ala G1y Leu Lys Phe Gln Asp Val G1y Ser Phe Asp Tyr Gly 

2 5 100 105 110 

Arg Asn Tyr G1y Val Val Tyr Asp Val Thr Ser Trp Thr Asp Val Leu 

115 120 125 

30 Pro Glu Phe Gly Gly Asp Thr Tyr Gly Ser Asp Asn Phe Met G1n Gln 

35 

130 135 140 

Arg Gly Asn Gly Phe Ala Thr Tyr Arg Asn Thr Asp Phe Phe Gly Leu 

145 150 155 160 

Val Asp Gly Leu Asn Phe Ala Val Gln Tyr Gln Gly Lys Asn Gly Asn 

165 170 175 
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Pro Ser Gly Glu Gly Phe Thr Ser Gly Val Thr Asn Asn Gly Arg Asp 
180 185 190 

Ala Leu Arg Gln Asn Gly Asp Gly Val Gly Gly Ser Ile Thr Tyr Asp 
5 195 200 205 

Tyr Glu Gly Phe Gly Ile Gly Gly Ala Ile Ser Ser Ser L.ys Arg Thr 
210 215 220 

10 Asp Ala Gln Asn Thr Ala Ala Tyr Ile Gly Asn Gly Asp Arg Ala Glu 
225 230 235 240 

Thr Tyr Thr Gly Gly Leu Lys Tyr Asp Ala Asn Asn Ile Tyr Leu Ala 
245 250 255 

15 
Ala Gln Tyr Thr Gln Thr Tyr Asn Ala Thr Arg Val Gly Ser Leu Gly 

260 265 270 

Trp Ala Asn Lys Ala Gln Asn Phe Glu Ala Val Ala Gln Tyr Gln Phe 
2 0 275 280 285 

Asp Phe Gly Leu Arg Pro Ser Leu Ala Tyr Leu Gln Ser Lys Gly Lys 
290 295 300 

25 Asn Leu Gly Arg Gly Tyr Asp Asp Glu Asp Ile Leu Lys Tyr Val Asp 
305 310 315 320 

Val Gly Ala Thr Tyr Tyr Phe Asn Lys Asn Met Ser Thr Tyr Val Asp 
325 330 335 

30 

Tyr Lys Ile Asn Leu Leu Asp Asp Asn Gln Phe Thr Arg Asp Ala Gly 
340 345 350 

Ile Asn Thr Asp Asn Ile Val Ala Leu Gly Leu Val Tyr Gln Phe * 
3 5 355 360 365 
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(2) INFORMATION FOR SEQ ID NO: 5: 

Ci) SEQUENCE CHARACTERISTICS: 

CA> LENGlM: 1808 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: ONA (genomic) 

(Vi) ORIGINAL SOURCE: 

CA) ORGANISM: ompF of E.coli 

(ix) FEA111RE: 

15 (A) NAME/KEY: CDS 

(B) LOCATION:457 •. 1545 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

20 

AAAACTAATC CGCA1TmA ITGCGGAITA GI 1111 ICTT AGCTAATAGC ACAAlTTTCA 

TACTATITIT TGGCAITCTG GATGTCTGAA AGAAGATITT GTGCCAGGTC GATAAAGTIT 

25 CCATCAGAAA CAAAAmcc GTITAGITAA ffiAAATATA AGGAAATCAT ATAAATAGAT 

TAAAA1TGCT GTAAATATCA TCACGTCTCT ATGGAAATAT GACGGTGTTC ACMAGTTCC 

TTAMTITIA CllTTGGlTA CATAITITTT CTlTITGAAA CCAAATCTIT ATC1TIGTAG 

30 

CACTITCACG GTAGCGAAAC GTTAGTITGA ATGGAAAGAT GCCTGCAGAC ACA.TAAAGAC 

ACCAMCTCT CATCMTAGT TCCGTAAATI mATTGACA GAACTTA1TG ACGGCAGTGG 

35 CAGGTGTCAT AAAAAAAAC.C ATGM;GGTAA TAAATA ATG ATG AAG CGC AAT AlT 

Met Met Lys Arg Asn Ile 
l 5 
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CTG GCA GTG ATC GTC CCT GCT CTG TTA GTA GCA GGT ACT GCA AAC GCT 522 

Leu Ala Val Ile Val Pro Ala Leu Leu Val Ala Gly Thr Ala Asn Ala 

10 15 20 

5 GCA GAA ATC TAT MC AAA GAT GGC AAC AAA GTA GAT CTG TAC GGT AAA 570 

Ala Glu Ile Tyr Asn Lys Asp Gly Asn Lys Val Asp Leu Tyr Gly Lys 

25 30 35 

~mGGTCTGOOWmm~GGTAAC~GAAAACSm 6~ 

10 Ala Val Gly Leu His Tyr Phe Ser Lys Gly Asn Gly Glu Asn Ser Tyr 

40 45 50 

GGT GGC AAT GGC GAC ATG ACC TAT GCC CGT CIT GGT m AAA GGG GAA 666 

Gly Gly Asn Gly Asp Met Thr Tyr Ala Arg Leu Gly Phe Lys Gly Glu 

1s ~ 60 ~ n 

ACT CM ATC AAT TCC GAT CTG ACC GGT TAT GGT CAG TGG GAA TAT AAC 714 

Thr Gln Ile Asn Ser Asp Leu Thr Gly Tyr Gly Gln Trp Glu Tyr Asn 

75 80 85 

20 

lTC CAG GGT AAC AAC TCT GAA GGC GCT GAC GCT CAA ACT GGT AAC AAA 762 

Phe Gln Gly Asn Asn Ser Glu Gly Ala Asp Ala Gln Thr Gly Asn Lys 

90 95 100 

2 5 ACG CGT CTG GCA TTC GCG GGT en AAA TAC GCT GAC m GGT TCT TIC 810 

Thr Arg Leu Ala Phe Ala Gly Leu Lys Tyr Ala Asp Val Gly Ser Phe 

105 110 115 

GAT TAC GGC CGT MC TAC GGT GTG GTT TAT GAT GCA CTG GGT TAC ACC 858 

30 Asp Tyr Gly Arg Asn Tyr Gly Val Val Tyr Asp Ala Leu Gly Tyr Thr 

120 125 130 

GAT ATG CTG CCA GM ITT GGT GGT GAT ACT GCA TAC AGr. GAT GAC TIC 906 

Asp Met Leu Pro Glu Phe Gly Gly Asp Thr Ala Tyr Ser Asp Asp Phe 

3 5 135 140 145 150 

TTC GTI GGT CGT GTT GGC GGC GTT GCT ACC TAT CGT MC TCC MC ITC 954 

-14-
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Phe Val Gly Arg Val Gly Gly Val Ala Thr Tyr Arg Asn Ser Asn Phe 
i55 160 165 

mErnmoo~CTG~mGCTmCAGOCCTG~W ~ 

5 Phe Gly Leu Val Asp Gly Leu Asn Phe Ala Val Gln Tyr Leu Gly Lys 
170 175 180 

m~M~~~~~mm~~~m~E ~ 

Asn Glu Arg Asp Thr Ala Arg Arg Ser Asn Gly Asp Gly Val Gly Gly 
10 185 190 195 

15 

rum•OCGAAOCGAA~m~mrn~GCTWE ~ 

Ser Ile Ser Tyr Glu Tyr Glu Gly Phe Gly Ile Val Gly Ala Tyr Gly 
200 205 210 

~GCT~~~~CTG™GAAGCTWrum~~E ~ 

Ala Ala Asp Arg Thr Asn Leu Gln Glu Ala Gln Pro Leu Gly Asn Gly 
215 220 225 230 

2 0 AAA AAA GCT GAA CAG TGG GCT ACT GGT CTG AAG TAC GAC GCG MC AAC 1194 
Lys Lys Ala Glu Gln Trp Ala Thr Gly Leu t.ys Tyr Asp Ala Asn Asn 

235 240 245 

mocm~~~m~GAA~~mGCTG~m ~ 

25 Ile Tyr Leu Ala Ala Asn Tyr Gly Glu Thr Arg Asn Ala Thr Pro Ile 
250 255 260 

~~AAArnD~C~~m~mAAA~™~ ~ 

Thr Asn Lys Phe Thr Asn Thr Ser Gly Phe Ala Asn Lys Thr Gln Asp 
3 0 265 270 275 

rnrnmm~™mCAGmoom~m~~~ ~ 

Val Leu Leu Val Ala Gln Tyr Gln Phe Asp Phe Gly Leu Arg Pro Ser 
280 285 290 

35 

mGCT~~AAAITTAAA~AAA~ruGAA~m~oo ~ 

Ile Ala Tyr Thr Lys Ser Lys Ala Lys Asp Val Glu Gly Ile Gly Asp 
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295 300 305 310 

GTT GAT CTG GTG AAC TAC ITT GAA GTG GGC GCA ACC TAC TAC TTC MC 1434 

Val Asp Leu Val Asn Tyr Phe Glu Val Gly Ala·Thr Tyr Tyr Phe Asn 

5 315 320 325 

MA~mm~mm~mmm~~mwm ~ 

Lys Asn Met Ser Thr Tyr Val Asp Tyr Ile Ile Asn Gln Ile Asp Ser 

330 335 340 

10 

~~MACTG~~~ru~~~rn~~~m ~ 

Asp Asn Lys Leu Gly Val Gly Ser Asp Asp Thr Val Ala Val Gly Ile 

345 350 355 

15 GTf TAC CAG TIC TM TAOCACACCT CTITGTTMA TGCCGAAAAA ACAGGACTIT 1585 

Val Tyr Gln Phe * 
360 

GGTCCTGTTT TTITTATACC TTCCAGAGCA ATCTCACGTC·ITGCAAAAAC AGCCTGCGIT 1645 

20 

TTCATCAGTA ATAGTTGGAA TITTGTMAT CTCCCGITAC CCTGATAGCG GACTTCCCTT 1705 

CTGTMCCAT MTGGAACCT CGTCATGTIT GAGAACATTA CCGCCGCTCC TGCCGACCCG 1765 

2 5 ATTCTGGGCC TGGCCGATCT GITTCGTGCC GATGAACGTC CCG 1808 

(2) INFORMATION FOR SEQ ID NO: 6: 

3 0 ( i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 362 amino acids 

CB> TYPE: amino acid 

CD) TOPOLOGY: linear 

35 (ii} MOLECULE TYPE: protein 

Cxi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
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Met Met Lys Arg Asn Ile Leu Ala Val Ile Val Pro Ala Leu Leu Val 

1 g 10 15 

Ala Gly Thr Ala Asn Ala Ala Glu Ile Tyr Asn Lys Asp Gly Asn Lys 

5 ~ ~ ~ 

Val Asp Leu Tyr Gly Lys Ala Val Gly Leu His Tyr Phe Ser Lys Gly 

~ ~ ~ 

10 Asn Gly Glu Asn Ser Tyr Gly Gly Asn Gly Asp Met Thr Tyr Ala Arg 

~ $ 60 

Leu Gly Phe Lys Gly Glu Thr G1n Ile Asn Ser Asp Leu Thr Gly Tyr 

~ ~ ~ M 

15 

Gly Gln Trp Glu Tyr Asn Phe Gln Gly Asn Asn Ser Glu Gly Ala Asp 

~ ~ ~ 

Ala Gln Thr Gly Asn Lys Thr Arg Leu Ala Phe Ala Gly Leu Lys Tyr 

2 0 100 lOS 110 

Ala Asp Val Gly Ser Phe Asp Tyr Gly Arg Asn Tyr Gly Val Val Tyr 

115 120 125 

25 Asp Ala Leu Gly Tyr Thr Asp Met Leu Pro Glu Phe Gly Gly Asp Thr 

30 

130 135 140 

Ala Tyr Ser Asp Asp Phe Phe Val Gly Arg Val Gly Gly Val Ala Thr 

145 150 155 160 

Tyr Arg Asn Ser Asn Phe Phe Gly Leu Val Asp Gly Leu Asn Phe Ala 

165 170 175 

Val Gln Tyr Leu Gly Lys Asn Glu Arg Asp Thr Ala Arg Arg Ser Asn 

3 5 180 185 190 

Gly Asp Gly Val Gly Gly Ser Ile Ser Tyr Glu Tyr Glu Gly Phe Gly 
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5 

195 200 205 

Ile Val Gly Ala Tyr Gly Ala Ala Asp Arg Thr Asn Leu Gln Glu Ala 
210 215 220 

Gln Pro Leu Gly Asn Gly Lys Lys Ala Glu Gln Trp Ala Thr Gly Leu 

225 230 235 240 

Lys Tyr Asp Ala Asn Asn Ile Tyr Leu Ala Ala Asn Tyr Gly Glu Thr 
10 245 250 255 

Arg Asn Ala Thr Pro Ile Thr Asn Lys Phe Thr Asn Thr Ser Gly Phe 
260 265 270 

15 Ala Asn Lys Thr Gln Asp Val Leu Leu Val Ala Gln Tyr Gln Phe Asp 

20 

275 280 285 

Phe Gly Leu Arg Pro Ser Ile Ala Tyr Thr Lys Ser Lys Ala Lys Asp 
290 295 300 

Val Glu Gly Ile Gly Asp Val Asp Leu Val Asn Tyr Phe Glu Val Gly 

305 310 315 320 

Ala Thr Tyr Tyr Phe Asn l.ys Asn Het Ser Thr Tyr Val Asp Tyr Ile 
25 325 . 330 335 

Ile Asn Gln Ile Asp Ser Asp Asn Lys Leu Gly.Val Gly Ser Asp Asp 
340 345 350 

30 Thr Val Ala Val Gly Ile Val Tyr Gln Phe * 
355 360 
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