
Sequence listing 
SEQUENCE LISTING 

<110> 	Erber Aktiengesellschaft 

<120> 	Polypeptid zur hydrolytischen Spaltung 	von Zearalenon and / oder 
Zearalenon Derivaten 

<130> 	P05341PCT 

<160> 	69 

<170> 	Patentln version 3.5 

<210> 	1 
<211> 	328 
<212> 	PRT 
<213> 	Rhodococcus erythropolis 

<400> 	1 

Met Ala Glu Glu Gly Thr Arg Ser Glu Ala Ala Asp Ala Ala Thr Gln 
1 5 10 	 15 

Ala Arg Gln Leu Pro Asp Ser Arg Asn Ile Phe val Ser His Arg Phe 
20 25 30 

Pro Glu Arg Gin Val Asp Leu Gly Glu val val Met Asn Phe Ala Glu 
35 40 45 

Ala Gly Ser Pro Asp Asn Pro Ala Leu Leu Leu Leu Pro Glu Gln Thr 
50 55 60 

Gly Ser Trp Trp Ser Tyr Glu Pro Val Met Gly Leu Leu Ala Glu Asn 
65 70 75 	 80 

Phe His Val 	Phe Ala val Asp Ile Arg Gly Gln Gly Arg Ser Thr Trp 
85 90 	 95 

Thr Pro Arg Arg Tyr Ser Leu Asp Asn Phe Gly Asn Asp Leu val Arg 
100 105 110 

Phe Ile Ala Leu Val Ile Lys Arg Pro Val val val Ala Gly Asn Ser 
115 120 125 

Ser Gly Gly Leu Leu Ala Ala Trp Leu Ser Ala Tyr Ala Met Pro Gly 
130 135 140 

Gln Ile Arg Ala Ala Leu Cys Glu Asp Ala Pro Phe Phe Ala Ser Glu 
145 150 155 	 160 

Leu val Pro Ala Tyr Gly His Ser val Leu Gln Ala Ala Gly Pro Ala 
165 170 	 175 

Phe Glu Leu Tyr Arg Asp Phe Leu Gly Asp Gln Trp Ser Ile Gly Asp 
180 185 190 
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Trp Lys Gly Phe Val Glu Ala Ala Lys Ala Ser Pro Ala Lys Ala met 

195 200 205 

Gln Leu Phe Pro Thr Pro Asp Glu Ala Pro Gln Asn Leu Lys Glu Tyr 
210 215 220 

Asp Pro Glu Trp Gly Arg Ala Phe Phe Glu Gly Thr Val Ala Leu His 
225 	 230 235 240 

Cys Pro His Asp Arg met Leu Ser Gln Val Lys Thr Pro Ile Leu ile 
245 250 255 

Thr His His Ala Arg Thr Ile Asp Pro Glu Thr Gly Glu Leu Leu Gly 
260 265 270 

Ala Leu Ser Asp Leu Gln Ala Glu His Ala Gln Asp Ile Ile Arg Ser 
275 280 285 

Ala Gly Val Arg Val Asp Tyr Gln Ser His Pro Asp Ala Leu His Met 
290 295 300 

Met His Leu Phe Asp Pro Ala Arg Tyr Ala Glu Ile Leu Thr Ser Trp 
305 	 310 315 320 

Ser Ala Thr Leu Pro Ala Asn Asp 
325 

<210> 	2 
<211> 	308 
<212> 	PRT 
<213> 	Streptomyces violaceusniger 

<400> 	2 

Met Ala Asp Pro Ala Gln Arg Asp Val Tyr val Pro His Ala Tyr Pro 
1 	 5 10 15 

Glu Lys Gln Ala Asp Leu Gly Glu Ile Thr met Asn Tyr Ala Glu Ala 
20 25 30 

Gly Glu Pro Asp Met Pro Ala Val Leu Leu ile Pro Glu Gln Thr Gly 
35 40 45 

Ser Trp Trp Gly Tyr Glu Glu Ala Met Gly Leu Leu Ala Glu Asn Phe 
50 55 60 

His Val Tyr Ala Val Asp Leu Arg Gly Gln Gly Arg Ser Ser Trp Ala 
65 	 70 75 80 

Pro Lys Arg Tyr Ser Leu Asp Asn Phe Gly Asn Asp Leu Val Arg Phe 
85 90 95 

Ile Ala Leu Val Val Lys Arg Pro val Ile val Ala Gly Asn Ser Ser 
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100 105 110 

Gly Gly Val Leu Ala Ala Trp Leu Ser Ala Tyr Ser Met Pro Gly Gln 
115 120 125 

val Arg Gly Ala Leu Cys Glu Asp Ala Pro Phe Phe Ala Ser Glu Leu 
130 	 135 140 

val Thr Thr Cys Gly His Ser Ile Arg Gln Ala Ala Gly Pro Met Phe 
145 	 150 155 160 

Glu Leu Phe Arg Thr Tyr Leu Gly Asp Gln Trp Ser val Gly Asp Trp 
165 170 175 

Thr Gly Tyr Cys Arg Ala Ala Asp Ala Ser Ser Ser Pro Met Ala Arg 
180 185 190 

Tyr Phe Val Ala Asp Glu Ile Pro Gln His Met Arg Glu Tyr Asp Pro 
195 200 205 

Glu Trp Ala Arg Ala Phe Trp Glu Gly Thr val Ala Leu His Cys Pro 
210 215 220 

His Glu Gln Leu Leu Thr Gln Val Lys Thr Pro Val Leu Leu Thr His 
225 230 235 240 

His Met Arg Asp Ile Asp Pro Asp Thr Gly His Leu Val Gly Ala Leu 
245 250 255 

Ser Asp Glu Gln Ala Ala Arg Ala Arg Leu Leu Met Glu Ser Ala Gly 
260 265 270 

Val Lys Val Asp Tyr Ala Ser Val Pro Asp Ala Leu His Met Met His 
275 280 285 

Gln Phe Asp Pro Pro Arg Tyr val Glu Ile Phe Thr Gln Trp Ala Ala 
290 	 295 300 

Thr Leu Ala Ala 
305 

<210> 	3 
<211> 	309 
<212> 	PRT 
<213> 	Streptomyces coelicolor 

<400> 	3 

Met Val Thr Ser Pro Ala Leu Arg Asp Val His Val Pro His Ala Tyr 
1 5 10 15 

Pro Glu Gln Gln val Asp Leu Gly Glu Ile Thr Met Asn Tyr Ala Glu 
20 25 30 
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Ala Gly Asp Pro Gly Arg Pro Ala Val Leu Leu Ile Pro Glu Gln Thr 
35 40 45 

Gly Ser Trp Trp Ser Tyr Glu Glu Ala Met Gly Leu Leu Ala Glu His 
50 55 60 

Phe His Val Tyr Ala val Asp Leu Arg Gly Gln Gly Arg Ser Ser Trp 
65 70 75 80 

Thr Pro Lys Arg Tyr Ser Leu Asp Asn Phe Gly Asn Asp Leu val Arg 
85 90 95 

Phe Ile Ala Leu val val Arg Arg Pro val val Val Ala Gly Asn Ser 
100 105 110 

Ser Gly Gly Val Leu Ala Ala Trp Leu Ser Ala Tyr Ser Met Pro Gly 
115 120 125 

Gln Ile Arg Gly Val Leu Cys Glu Asp Pro Pro Phe Phe Ala Ser Glu 
130 135 140 

Leu Val Pro Ala His Gly His Ser val Arg Gln Gly Ala Gly Pro Val 
145 150 155 160 

Phe Glu Leu Phe Arg Thr Tyr Leu Gly Asp Gln Trp Ser Val Gly Asp 
165 170 175 

Trp Glu Gly Phe Arg Ser Ala Ala Asp Ala Ser Ala Ser Pro Met Ala 
180 185 190 

Arg Ser Phe val Ala Asp Thr Ile Pro Gln His Leu Lys Glu Tyr Asp 
195 200 205 

Pro Glu Trp Ala Arg Ala Phe Tyr Glu Gly Thr Val Gly Leu Asn Cys 
210 215 220 

Pro His Glu Arg Met Leu Asn Arg Val Asn Thr Pro val Leu Leu Thr 
225 230 235 240 

His His Met Arg Gly Thr Asp Pro Glu Thr Gly Asn Leu Leu Gly Ala 
245 250 255 

Leu Ser Asp Glu Gln Ala Ala Gln Val Arg Arg Leu met Glu Ser Ala 
260 265 270 

Gly Val Lys Val Asp Tyr Glu Ser Val Pro Asp Ala Ser His Met Met 
275 280 285 

His Gln Ser Asp Pro Ala Arg Tyr Ala Glu Ile Leu Thr Pro Trp Thr 
290 295 300 
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Ala Ala Leu Ala Pro 
305 

<210> 	4 
<211> 	309 
<212> PRT 
<213> 	Streptomyces rapamycinicus 

<400> 	4 

Met Val Thr Ser Pro Ala Leu Arg Asp Val His Val Pro His Ala Tyr 
1 5 10 15 

Pro Glu Gln Gln Val Asp Leu Gly Glu Ile Thr Met Asn Tyr Ala Glu 
20 25 30 

Ala Gly Asp Pro Asp Arg Pro Ala val Leu Leu Ile Pro Glu Gln Thr 
35 40 45 

Gly Ser Trp Trp Ser Tyr Glu Glu Ala Met Gly Leu Leu Ala Glu His 
50 55 60 

Phe His val Tyr Ala Val Asp Leu Arg Gly Gln Gly Arg Ser Ser Trp 
65 70 75 80 

Thr Pro Lys Arg Tyr Ser Leu Asp Asn Phe Gly Asn Asp Leu Val Arg 
85 90 95 

Phe Ile Ala Leu val val Lys Arg Pro val val val Ala Gly Asn Ser 
100 105 110 

Ser Gly Gly Val 	Leu Ala Ala Trp Leu Ser Ala Tyr Ser Met Pro Gly 
115 120 125 

Gln Leu Arg Gly Val Leu Cys Glu Asp Pro Pro Phe Phe Ala Ser Glu 
130 135 140 

Leu Val Pro Ala His Gly His Ser val Arg Gln Gly Ala Gly Pro Val 
145 150 155 160 

Phe Glu Leu Phe Arg Thr Tyr Leu Gly Asp Gln Trp Ser Val Ser Asp 
165 170 175 

Trp Glu Gly Phe Cys Arg Ala Ala Gly Ala Ser Ala Ser Pro Met Ala 
180 185 190 

Arg Ser Phe val Ala Asp Gly Ile Pro Gln His Leu Lys Glu Tyr Asp 
195 200 205 

Pro Glu Trp Ala Arg Ala Phe His Glu Gly Thr val Gly Leu Asn Cys 
210 215 220 
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Pro His Glu Arg Met Leu Gly Arg val Asn Thr Pro val Leu Leu Thr 
225 230 235 240 

His His Met Arg Gly Thr Asp Pro Glu Thr Gly Asn Leu Leu Gly Ala 
245 250 255 

Leu Ser Asp Glu Gln Ala Ala Gln Ala Arg Leu Leu Met Glu Ser Ala 
260 265 270 

Gly Val Arg val Asp Tyr Glu Ser val Pro Asp Ala Ser His Met Met 
275 280 285 

His Gln Ser Asp Pro Ala Arg Tyr Ala Glu Ile Phe Thr Arg Trp Ala 
290 295 300 

Ala Ala Leu Ala Pro 
305 

<210> 5 
<211> 	309 
<212> PRT 
<213> 	Streptomyces lividans 

<400> 	5 

Met val Thr Ser Pro Ala Leu Arg Asp val His Val Pro His Ala Tyr 
1 5 10 15 

Pro Glu Gln Gln val Asp Leu Gly Glu Ile Thr Met Asn Tyr Ala Glu 
20 25 30 

Ala Gly Asp Pro Gly Arg Pro Ala val Leu Leu Ile Pro Glu Gln Thr 
35 40 45 

Gly Ser Trp Trp Ser Tyr Glu Glu Ala Met Gly Leu Leu Ala Glu His 
50 55 60 

Phe His Val Tyr Ala val Asp Leu Arg Gly Gin Gly Arg Ser Ser Trp 
65 70 75 80 

Thr Pro Lys Arg Tyr Ser Leu Asp Asn Phe Gly Asn Asp Leu val Arg 
85 90 95 

Phe Met Ala Leu Val Val Arg Arg Pro val Val Val Ala Gly Asn Ser 
100 105 110 

Ser Gly Gly val 	Leu Ala Ala Trp Leu Ser Ala Tyr Ser Met Pro Gly 
115 120 125 

Gln Ile Arg Gly val Leu Cys Glu Asp Pro Pro Phe Phe Ala Ser Glu 
130 135 140 
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Leu val 	Pro Ala His Gly His Ser Val Arg Gln Gly Ala Gly Pro val 
145 150 155 160 

Phe Glu Leu Phe Arg Thr Tyr Leu Gly Asp Gln Trp Ser Val Gly Asp 
165 170 175 

Trp Glu Gly Phe Arg Ser Ala Ala Gly Ala Ser Ala Ser Pro Met Ala 
180 185 190 

Arg Ser Phe Val Ala Asp Thr Ile Pro Gln His Leu Lys Glu Tyr Asp 
195 200 205 

Pro Glu Trp Ala Arg Ala Phe Tyr Glu Gly Thr Val Gly Leu Asn Cys 
210 215 220 

Pro His Glu Arg Met Leu Asn Arg Val Asn Thr Pro Val Leu Leu Thr 
225 230 235 240 

His His Met Arg Gly Thr Asp Pro Glu Thr Gly Asn Leu Leu Gly Ala 
245 250 255 

Leu Ser Asp Glu Gln Ala Ala Gln Ala Arg Arg Leu Met Glu Ser Ala 
260 265 270 

Gly Val Lys Val Asp Tyr Glu Ser Val Pro Asp Ala Ser His Met Met 
275 280 285 

His Gln Ser Asp Pro Ala Arg Tyr Ala Glu Ile Leu Thr Pro Trp Ala 
290 295 300 

Ala Ala Leu Ala Pro 
305 

<210> 	6 
<211> 	309 
<212> 	PRT 
<213> 	streptomyces coelicoflavus 

<400> 	6 

Met Val Thr Ser Pro Ala Leu Arg Asp Val His Val Pro His Ala Tyr 
1 	 5 10 15 

Pro Glu Gln Gin Val Asp Leu Gly Glu Ile Thr Met Asn Tyr Ala Glu 
20 25 30 

Ala Gly Asp Pro Asp Arg Pro Ala Val Leu Leu Ile Pro Glu Gln Thr 
35 40 45 

Gly Ser Trp Trp Ser Tyr Glu Glu Ala Met Gly Leu Leu Ser Glu His 
50 55 60 

Phe His Val Tyr Ala Val Asp Leu Arg Gly Gln Gly Arg Ser Ser Trp 
Page 7 
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65 70 75 80 

Thr Pro Lys Arg Tyr Ser Leu Asp Asn Phe Gly Asn Asp Leu Val Arg 
85 90 95 

Phe Ile Ala Leu val val Lys Arg Pro Val val Val Ala Gly Asn Ser 
100 105 110 

Ser Gly Gly Val Leu Ala Ala Trp Leu Ser Ala Tyr Ser Met Pro Gly 
115 120 125 

Gin Leu Arg Gly val Leu Cys Glu Asp Pro Pro Phe Phe Ala Ser Glu 
130 135 140 

Leu Val Pro Ala His Gly His Ser val Arg Gln Gly Ala Gly Pro Val 
145 150 155 160 

Phe Glu Leu Phe Arg Thr Tyr Leu Gly Asp Gln Trp Ser Val Gly Asp 
165 170 175 

Trp Glu Gly Phe Cys Arg Ala Ala Gly Ala Ser Ala ser Pro Met Ala 
180 185 190 

Arg Ser Phe Val Ala Asp Gly Ile Pro Gln His Leu Gln Glu Tyr Asp 
195 200 205 

Pro Glu Trp Ala Arg Val Phe Tyr Glu Gly Thr val Gly Leu ser Cys 
210 215 220 

Pro His Glu Arg Met Leu Gly Gln val Lys Thr Pro Val Leu Leu Thr 
225 230 235 240 

His His Met Arg Gly Ile Asp Pro Glu Thr Gly Asn Leu Leu Gly Ala 
245 250 255 

Leu Ser Asp Glu Gln Ala Leu Arg Ala Arg Arg Leu Met Asp Ser Ala 
260 265 270 

Gly Val Thr Val Asp Tyr Glu Ser val Pro Asp Ala Ser His Met Met 
275 280 285 

His Gln Ser Ala Pro Ala Arg Tyr val Glu Ile Phe Thr Arg Trp Ala 
290 295 300 

Ala Ala Leu Ala Pro 
305 

<210> 	7 
<211> 	300 
<212> 	PRT 
<213> 	Rhodococcus triatome 

Page 8 



Sequence listing 
<400> 7 

Met Pro His Asp Tyr Glu Glu Lys Leu Val Asp Leu Gly Glu Ile Asp 
1 5 10 15 

Leu Asn Tyr Ala Glu Ala Gly Ser Pro Asp Lys Pro Ala Leu Leu Leu 
20 25 30 

Ile Pro Ser Gln Ser Glu Ser Trp Trp Gly Tyr Glu Glu Ala Met Gly 
35 40 45 

Leu Leu Ala Glu Asp Tyr His val Phe Ala val Asp met Arg Gly Gin 
50 55 60 

Gly Arg Ser Thr Trp Thr Pro Gly Arg Tyr Ser Leu Asp Asn Phe Gly 
65 70 75 80 

Asn Asp Leu Val Arg Phe Ile Asp Leu Val Ile Gly Arg Thr val Ile 
85 90 95 

val Ser Gly Asn Ser Ser Gly Gly val val Ala Ala Trp Leu Ala Ala 
100 105 110 

Phe Ser Leu Pro Gly Gln Val Arg Ala Ala Leu Ala Glu Asp Ala Pro 
115 120 125 

Phe Phe Ala Ser Glu Leu Asp Pro Lys val Gly His Thr Ile Arg Gln 
130 135 140 

Ala Ala Gly His Ile Phe val Asn Trp Arg Asp Tyr Leu Gly Asp Gln 
145 150 155 160 

Trp Ser Val Gly Asp Tyr Ala Gly Phe Leu Lys Ala Met Lys Ser Ser 
165 170 175 

Glu Val Pro Met Leu Arg Gln Val Pro Leu Pro Glu Thr Ala Pro Gln 
180 185 190 

Asn Leu Leu Glu Tyr Asp Pro Glu Trp Ala Arg Ala Phe Tyr Glu Gly 
195 200 205 

Thr Val Ala Gln Thr Cys Pro His Asp Tyr Met Leu Ser Gln Val Lys 
210 215 220 

Val Pro Met Leu Val Thr His His Ala Arg Met Ile Asp Glu Ala Thr 
225 230 235 240 

Ser Gly Leu val Gly Ala Met Ser Asp Leu Gln val Gln Lys Ala Ala 
245 250 255 

Glu Ile Ile Arg Gly Thr Gly Val Gln Val Asp Val Val Asp Leu Pro 
260 265 270 
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Glu Ala Pro His Ile Leu His Gln Leu Ala Pro Lys Glu Tyr Val Glu 
275 280 285 

Ile Leu Asn Asn Trp val Glu Lys Leu Pro Pro Val 
290 295 300 

<210> 	8 
<211> 	307 
<212> 	PRT 
<213> 	Hirschia baltica 

<400> 	8 

met Ile Gln Asn Asn Lys Thr Ala Pro Tyr Lys Tyr Lys Glu Lys Leu 
1 5 10 15 

val Asp Leu Gly Glu Ile Lys Met Asn Tyr Ile Val Ala Gly Ala Asp 
20 25 30 

Val Ser Pro Ala Leu Leu Leu Ile Pro Gly Gln Thr Glu Ser Trp Trp 
35 40 45 

Gly Phe Glu Ala Ala Ile Glu Lys Leu Glu Ser Asn Phe Gln Val Phe 
50 55 60 

Ala Ile Asp Leu Arg Gly Gln Gly Lys Ser Thr Gln Thr Pro Gly Arg 
65 70 75 80 

Tyr Ser Leu Asn Leu Met Gly Asn Asp Leu val Arg Phe Ile Ser Leu 
85 90 95 

Val Ile Lys Arg Pro val Ile val Ser Gly Asn Ser Ser Gly Gly Leu 
100 105 110 

Leu Ala Ala Trp Leu Ser Ala Tyr Ala met Pro Asn Gln Ile Arg Ala 
115 120 125 

Ile His Cys Glu Asp Ala Pro Phe Phe Thr Ala Glu Lys Ala Pro Leu 
130 135 140 

Tyr Gly His Ala Ile Gln Gin Ala Ala Gly Pro Ile Phe Ser Leu Met 
145 150 155 160 

Ser Lys Phe Leu Gly Asp Gln Trp Ser Ile Asn Asn Trp Glu Gly Leu 
165 170 175 

Lys Ala Ala Gln Ala Lys Asp Thr His Pro Ala Asn Lys Met Ile Ser 
180 185 190 

Gln Val 	Glu Gln Pro Pro Gln His Leu Lys Glu Tyr Asp Pro Glu Trp 
195 200 205 

Page 10 



Sequence listing 

Gly Arg Ala Phe Ile Glu Gly Lys Phe Asn Leu Asn Ser Pro His His 
210 215 220 

Thr Leu Leu Ser Asp Ile Lys Thr Pro Met Leu Tyr Thr His His Met 
225 230 235 240 

Arg Phe Glu Asp Pro Gln Thr Gly Leu Leu Ile Gly Ala Thr Ser Asp 
245 250 255 

Phe Gln Ala Ser Lys Ile Lys Glu Ile Ala Leu Lys Thr Gly Asn Ser 
260 265 270 

Phe Glu Leu Ile Asp Ala Pro Asp Ala Phe His Ser Met His Glu Ala 
275 280 285 

Asp Pro Gin Arg Phe val Asp Ile Leu Thr Ser Trp Ile Glu Arg Leu 
290 295 300 

Asn Leu Gln 
305 

<210> 9 
<211> 321 
<212> PRT 
<213> Nocardia brasiliensis 

<400> 9 

Met Gly Ile Ser Glu Ala Ala Asp Arg Ala Asp Thr Phe Val Ala His 
1 5 10 15 

Lys Phe Glu Glu Gln Leu val Asp Leu Gly Glu Ile Arg Met Asn Tyr 
20 25 30 

Val Ala Ala Gly Asp Pro Thr Ser Pro Ala Leu Leu Leu Ile Pro Ala 
35 40 45 

Gln Gly Glu Ser Trp Trp Gly Tyr Glu Asn Ala Ile Thr Leu Leu Ala 
50 55 60 

Asn Asp Phe Arg val Phe Ala Ile Asp Leu Arg Gly Gln Gly Arg Ser 
65 70 75 80 

Thr Trp Thr Pro Gly Arg Tyr Asn Leu Asn Thr Trp Gly Asn Asp Val 
85 90 95 

Glu Arg Phe Ile Asp Leu Val Ile Gly Arg Pro Thr Leu Val Ala Gly 
100 105 110 

Asn Ser Ser Gly Gly Val Ile Ala Ala Trp Leu Ala Ala Tyr Ala Lys 
115 120 125 
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Pro Gly Gln Ile Arg Gly Ala Met Leu Glu Asp Pro Pro Leu Phe Ala 

130 135 140 

Ser Gln Ala Ala Pro Pro Tyr Gly Pro Gly Ile Met Gln Thr Leu Gly 
145 150 155 160 

Pro Ile Phe val 	Leu Trp Ala Lys Trp Leu Gly Pro Gln Trp Ser Val 
165 170 175 

Gly Asp Trp Asp Gly Met Val Ala Ala Ala Pro Arg Glu Leu Pro Glu 
180 185 190 

Phe Leu His Pro Gly Ile Ala Phe Leu Phe Gly Asp Gly Thr Gly Glu 
195 200 205 

Gly Ala Ala Ala Thr Pro Pro Gln His Leu Lys Glu Tyr Asp Pro Glu 
210 215 220 

Trp Ala Gln Ala Trp Ala Thr Asp Val Ala Asn Ala Gly Cys Asp His 
225 230 235 240 

Ala Thr Met Leu Ala Gln Asn Arg Val Pro val Leu Leu Thr His His 
245 250 255 

Phe His Leu Thr Asp Pro Asp Thr Gly Gln Leu Met Gly Ala Met Thr 
260 265 270 

Asp Ile Gln Ala Gln Gln Ala Arg Arg Leu Leu Ala Ala Thr Gly Gln 
275 280 285 

Pro Val Thr Phe Thr Ala Leu Asp Ala Pro His Thr Met His Asp Pro 
290 295 300 

Glu Pro Glu Arg Tyr Phe Glu val Leu Thr Glu Trp Ala Ser Ala Leu 
305 310 315 320 

Asp 

<210> 	10 
<211> 	319 
<212> 	PRT 
<213> 	Mycobacterium vaccae 

<400> 	10 

Met Gly Arg Tyr Ala Gly Val Phe Gly Pro His Ala Pro Glu Ser Thr 
1 	 5 10 15 

Tyr Val Gly His Ala Tyr Pro Glu Gln Leu Phe Asp Thr Gly Glu val 
20 25 30 

Arg Leu Asn Tyr Ala Val Ala Gly Asp Ala Ser Ala Ser Pro Leu Leu 
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35 40 45 

Leu Ile Pro Gly Gln Thr Glu Ser Trp Trp Gly Tyr Glu Pro Ala Met 
50 55 60 

Gly Leu Leu Ala Glu His Phe His Val His Ala Val Asp Leu Arg Gly 
65 70 75 80 

Gln Gly Arg Ser Thr Arg Thr Pro Arg Arg Tyr Thr Leu Asp Asn Ile 
85 90 95 

Gly Asn Asp Leu Val Arg Phe Leu Asp Gly val Ile Gly Arg Pro Ala 
100 105 110 

Phe Val Ser Gly Leu Ser Ser Gly Gly Leu Leu Ser Ala Trp Leu Ser 
115 120 125 

Ala Phe Ala Glu Pro Gly Gln Val Leu Ala Ala Cys Tyr Glu Asp Pro 
130 135 140 

Pro Phe Phe Ser Ser Glu Leu Asp Pro Val Ile Gly Pro Gly Leu Met 
145 150 155 160 

Ser Thr Val Gly Pro Leu Phe Ala Leu Tyr Val Lys Tyr Leu Gly Asp 
165 170 175 

Gln Trp Ser Ile Gly Asp Trp Asp Gly Phe Val Ala Gly Ala Pro Gln 
180 185 190 

Glu Leu Ala Gly Trp Gln Ala His val Ala Leu Ala Gly Gly Thr Ala 
195 200 205 

Glu Pro Pro Gln His Leu Lys Glu Tyr Asp Pro Glu Trp Gly Arg Ala 
210 215 220 

Phe Val Gly Gly Thr Phe Thr Thr Gly Cys Pro His Gln val Met Leu 
225 230 235 240 

Ser Gln Val Lys val Pro Val Leu Phe Thr His His Phe Arg Met Leu 
245 250 255 

Asp Asp Glu Ser Gly Ser Leu Ile Gly Ala Ala Thr Asp Asp Gln Ala 
260 265 270 

Ala Arg Val Val Glu Leu Val Glu Asn Ser Gly Ala Pro Leu Thr Tyr 
275 280 285 

Arg Ser Phe Pro met Met Gly His Ser Met His Ala Gln Asp Pro Ala 
290 295 300 

Leu Phe Ala Gly Thr Leu Val Asp Trp Phe Thr Ala Ala Arg Ser 
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305 	 310 315 

<210> 	11 
<211> 	319 
<212> 	PRT 
<213> 	Mycobacterium gilvum 

<400> 	11 

Met Gly Arg Tyr Ala Gly val Phe Gly Pro His Ala Pro Glu Ala Thr 
1 	 5 10 15 

Tyr val Glu His Gly Tyr Pro Glu Arg Leu Phe Asp Thr Gly Glu val 
20 25 30 

Gln Leu Asn Tyr Val Val Ala Gly Asp Ala Ala Ala Pro Pro Leu Leu 
35 40 45 

Leu ile Pro Gly Gln Ser Glu Ser Trp Trp Gly Tyr Glu Ala Ala Ile 
50 	 55 60 

Pro Leu Leu Ala Arg HiS Phe His val His Ala val Asp Leu Arg Gly 
65 	 70 75 80 

Gln Gly Arg Ser Thr Arg Thr Pro Gly Arg Tyr Thr Leu Asp Asn val 
85 90 95 

Gly Asn Asp Leu val Arg Phe Leu Asp Gly val Ile Gly Arg Pro Ala 
100 105 110 

Phe val Ser Gly Leu Ser ser Gly Gly Leu Ala Ser Ala Trp Leu Ser 
115 120 125 

Ala Phe Ala Lys Pro Gly Gln val val Ala Ala Cys Trp Glu Asp Pro 
130 	 135 140 

Pro Phe Phe Ser ser Glu Thr Ala Pro Ile val Gly Pro Pro Ile Thr 
145 	 150 155 160 

Asp Ser Ile Gly Pro Leu Phe Gly Met Trp Ala Arg Tyr Leu Gly Asp 
165 170 175 

Gln Trp Ser val Gly Asp Trp Asp Gly Phe val Ala Ala val Pro Thr 
180 185 190 

Glu Leu Ala Asp Trp Gln Ala His Val Ala Leu Val Val Gly Thr Ala 
195 200 205 

Asp Pro Pro Gln Asn Leu Arg Glu Tyr Asp Pro Glu Trp Gly Lys Ala 
210 	 215 220 

Phe Ile Thr Gly Thr Phe Ala Ala Ser Cys Pro His His Val Met Leu 
225 	 230 235 240 
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Ser Lys val Lys val Pro Val Leu Tyr Thr His His Phe Arg Met Ile 
245 250 255 

Asp Glu Gly Ser Gly Gly Leu Ile Gly Ala Cys Ser Asp Ile Gln Ala 
260 265 270 

Gly Arg val Thr Gln Leu Ala Lys Ser Gly Gly Arg Ser Val Thr Tyr 
275 280 285 

Arg Ser Phe Pro Met Met Ala His Ser Met His Gly Gln Asp Pro Ala 
290 295 300 

Leu Phe Ser Glu Thr Leu Val Glu Trp Phe Ser Arg Phe Thr Gly 
305 310 315 

<210> 12 
<211> 322 
<212> PRT 
<213> Gordonia effusa 

<400> 12 

Met Pro Lys Ser Glu Ala Ala Asp Arg Ala Asp Ser Phe Val Ser His 
1 5 10 15 

Asp Phe Lys Glu Asn Ile Val Asp Leu Gly Glu Ile Arg Met Asn Tyr 
20 25 30 

val val Gln Gly Asn Lys Lys Ser Pro Ala Leu Leu Leu Ile Pro Ala 
35 40 45 

Gln Gly Glu Ser Trp Trp Gly Tyr Glu Ala Ala Ile Pro Leu Leu Ala 
50 55 60 

Lys His Phe Gln val Phe Ala Ile Asp Leu Arg Gly Gln Gly Arg Thr 
65 70 75 80 

Thr Trp Thr Pro Gly Arg Tyr Thr Leu Asp Ile Phe Gly Asn Asp Val 
85 90 95 

Val Arg Phe Ile Asp Leu Val Ile Gly Arg Glu Thr Leu Ile Ala Gly 
100 105 110 

Asn Ser Ser Gly Gly Leu Ile Gly Ala Trp Leu Ala Ala Phe Ala Lys 
115 120 125 

Pro Gly Gln val Arg Ala val Met Leu Glu Asp Pro Pro Leu Phe Ala 
130 135 140 

Ser Glu Ile Arg Pro Pro Tyr Gly Pro Gly Ile Trp Gln Gly Leu Gly 
145 150 155 160 
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Pro Met Phe Ala Ala Trp Ala Lys Trp Leu Gly Pro Gln Trp Ser Ile 
165 170 175 

Gly Asp Trp Asp Gly Met Val Lys Ala Leu Pro Asp Glu Leu Pro Glu 
180 185 190 

Asp Leu Leu Pro Gly Ile Gly Phe Met Leu Gly Asp Gly Glu Ser Asp 
195 200 205 

Gly Ala Ala Pro Thr Pro Pro Gln His Leu Lys Glu Tyr Asp Pro Glu 
210 215 220 

Trp Gly Ala Ser Trp Ala Ser Gly Phe Ala Asn Thr Gly Cys Glu His 
225 230 235 240 

Glu Ala Val Ile Ser Gln val Arg val Pro val Leu Leu Thr His His 
245 250 255 

Phe Arg Gln Ile Asn Glu Glu Thr Gly His Leu Met Gly Ala Leu Ser 
260 265 270 

Asp Leu Gln Ala Ala Gln val Arg His Ile Ile Glu Glu val Ala Gly 
275 280 285 

Gin Glu Val Thr Tyr val Ser Leu Asp Ala Pro His Thr Met His Glu 
290 295 300 

Pro Gln Pro Glu Arg Tyr Thr Asp val Leu Leu Asp Trp Val Lys Lys 
305 310 315 320 

Leu Gly 

<210> 13 
<211> 328 
<212> PRT 
<213> Togninia minima 

<400> 13 

Met Asn Tyr Ala Thr Ala Gly Ser Ser Asp Lys Pro Ala Leu Leu Leu 
1 5 10 15 

val Pro Gly Gln Ser Glu Ser Trp Trp Gly Tyr Glu Met Ala Met Trp 
20 25 30 

Leu Leu Lys Asp Asp Tyr Gln Val Phe Ala val Asp Met Arg Gly Gin 
35 40 45 

Gly Gln Ser Thr Trp Thr Pro Gly Arg Tyr Ser Leu Asp Thr Phe Gly 
50 55 60 
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Asn Asp Leu val Lys Phe Ile Asp Ile val Ile Lys Arg Pro val val 
65 70 75 80 

val Ser Gly Leu ser ser Gly Gly val val ser Ala Trp Leu ser Ala 
85 90 95 

Phe Ala Lys Pro Gly Gln Ile Arg Ala Ala val Tyr Glu Asp Pro Pro 
100 105 110 

Leu Phe Ala Ser Gln Ser Lys Pro Ala Ile Gly Gln ser Val Met Gin 
115 120 125 

Thr Val Ala Gly Pro Phe Phe Asn Leu Trp Tyr Lys Trp Leu Gly Ala 
130 135 140 

Gln Trp Thr Ile Gly Asp Gln Ala Gly met val Ala Ala Met Pro Lys 
145 150 155 160 

Glu Ile Pro Ala Trp Ile Leu Gln Tyr Leu Gly Asn Thr Thr Ser Gly 
165 170 175 

Pro Thr Gly Leu Asp Leu Thr Leu Asn Glu Tyr Asp Pro Glu Trp Gly 
180 185 190 

His Gly Phe val ser Gly Thr Val Asp Ala Thr Cys Asp His Glu Ala 
195 200 205 

Met Leu Thr His val Lys val Pro val Leu Phe Thr His His ser Arg 
210 215 220 

Ala Ile Asp Pro Tyr Thr Gly Asn Leu Ile Gly Ser Val Ser Asp Thr 
225 230 235 240 

Gln Val ser Tyr Ala Gln Gly Leu Ile Thr Thr Asn Gly Asn Gln Ser 
245 250 255 

Phe Thr Leu Lys Asn Phe Pro Leu Ala Ser His Asp Met His Asn Ser 
260 265 270 

Asp Pro Ala Thr Tyr val Ser Ala Ile Thr Thr Trp Met Ala Ser Leu 
275 280 285 

Gly Ile Gly Ser Ala val Ile Pro Gly Pro Val Lys val Ala ser Ala 
290 295 300 

Ser Ala Gin val ser Ala Ala Ser Thr Ala Pro Pro ser Cys Thr Ser 
305 

Thr ser Ala Pro Ser 

310 

Thr Gly His 

315 320 

325 
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<210> 14 
<211> 280 
<212> PRT 
<213> Actinosynnema mirum 

<400> 14 

met Thr Val Val Asp Pro Pro Ala Pro Arg Asp Phe Pro Glu Leu Leu 
1 5 10 15 

Val Asp Leu Gly Glu Val val Leu Asn His Ala Glu Ala Gly Ser Pro 
20 25 30 

Asp Arg Pro Ala Leu Val Pro val Pro Glu Gln Gly Gly Ser Trp Trp 
35 40 45 

Ser Tyr Glu Arg Val Met Pro Leu Pro Ala Arg Asp Phe His Val Phe 
50 55 60 

Ala Val Asp Leu Arg Gly Arg Gly Arg Ser Thr Arg Thr Pro Arg Arg 
65 70 75 80 

Tyr Ser Leu Asp Asp Phe Gly Asn Asp Leu Val Arg Phe Leu Ala Leu 
85 90 95 

Val val Arg Arg Pro Ala Val Val Ala Gly Asn Ser Ser Gly Gly val 
100 105 110 

Leu Ala Ala Trp Ser Ser Ala Tyr Ala Met Pro Gly Gln Val Arg Ala 
115 120 125 

Val Leu Leu Glu Asp Pro Pro Leu Phe Ser Ser Glu Leu Thr Pro Val 
130 135 140 

Cys Gly Pro Gly Val Arg Gln Ala Ala Gly Pro Leu Phe Glu Leu Leu 
145 150 155 160 

Ser Thr His Leu Gly Asp Gln Trp Gly Gly Gly Arg Pro Gly Arg val 
165 170 175 

His Gly Gly Val Pro Arg Leu Gly Leu Ala Ala Ala Ala Ala Val Arg 
180 185 190 

val Ala Arg Arg Ala Ala Ala Thr Asp Ala Arg Gly Arg Pro Gly Ala 
195 200 205 

Ala Arg Gly Arg Pro Ala Gly val Gly Gly Ala Ala Arg Arg Gly Arg 
210 215 220 

Gly Gly Arg Glu Arg Thr Gly Thr Thr Thr Val Leu Ser Gly Leu Thr 
225 230 235 240 

Gly Ser Arg Thr Ser Gly Thr Gly Arg Cys Arg Lys Pro Phe Arg Leu 
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Sequence listing 
245 250 255 

Arg Gin Trp Trp Ala Gly Gly Ala Arg Gly Pro Pro Pro Pro Arg Gln 
260 265 270 

Ile Arg Ala Asp Val Arg Thr Arg 
275 280 

<210> 15 
<211> 326 
<212> PRT 
<213> Kutzneria albida 

<400> 15 

Met Ser val Pro val Thr Pro Ser Ala Arg Asn Val Phe val Pro His 
1 5 10 15 

Ala Phe Pro Glu Lys Gln Ile Asp Leu Gly Glu Val Val Leu Asn Tyr 
20 25 30 

Ala Glu Ala Gly Thr Pro Asp Lys Pro Ala Leu Leu Leu Leu Pro Glu 
35 40 45 

Gln Thr Gly Ser Trp Trp Ser Tyr Glu Pro Ala Met Gly Leu Leu Ala 
50 55 60 

Glu His Phe His val Phe Ala Val Asp Leu Arg Gly Gln Gly Arg Ser 
65 70 75 80 

Thr Trp Thr Pro Gly Arg Tyr Ser Leu Asp Asn Phe Gly Asn Asp Leu 
85 90 95 

Val Arg Phe Ile Ala Leu Ala Ile Arg Arg Pro Val val val Ala Gly 
100 105 110 

Cys Ser Ser Gly Gly Val Leu Ala Ala Trp Leu Ser Ala Tyr Ala Leu 
115 120 125 

Pro Gly Gln Ile Arg Gly Ala Leu Cys Glu Asp Ala Pro Leu Phe Ala 
130 135 140 

Ser Glu Leu Thr Pro Ala His Gly His Gly Val Arg Gln Gly Ala Gly 
145 150 155 160 

Pro val Phe Glu Leu Tyr Arg Asp Tyr Leu Gly Asp Gln Trp Ser val 
165 170 175 

Gly Asp Trp Ala Gly Leu val Ala Ala Ala Gln Ala Ser Pro Ala Lys 
180 185 190 

Met Met Ser Leu Phe Lys Met Pro Gly Glu Pro Pro Gln Asn Leu Arg 
195 200 205 
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Sequence listing 

Glu Tyr Asp Pro Glu Trp Ala Arg Val Phe Phe Glu Gly Thr Val Gly 
210 	 215 	 220 

Leu His Cys Pro His Asp Arg Met Leu Ser Gln Val Lys Thr Pro Val 
225 	 230 	 235 	 240 

Leu Ile Thr His His Ala Arg Thr Thr Asp Pro Glu Thr Gly Glu Phe 
245 	 250 	 255 

Leu Gly Ala Leu Ser Glu Leu Gln Ala Glu Arg Ala Gln Ala Ile Ile 
260 	 265 	 270 

Arg Ala Ala Gly Val Pro Val Asp Tyr Gln Ser Phe Pro Asp Ala Ala 
275 	 280 	 285 

His Ala Met His Thr Thr Glu Pro Ala Arg Tyr Ala Ala Val Leu Thr 
290 	 295 	 300 

Ala Trp Ala Ala Lys Leu Pro Pro Val Ala Asp Thr Ser Pro Ser Ala 
305 	 310 	 315 	 320 

Ala Ala Ser Ala His Val 
325 

<210> 	16 
<211> 	987 
<212> 	DNA 
<213> 	Rhodococcus erythropolis 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 1 

<400> 	16 
atggccgaag aaggaactag gtccgaagca gcggatgctg ccacacaagc gagacagcta 60 

cccgattcgc ggaacatctt tgtctcgcac cgatttccgg aaaggcaggt cgatctcggt 120 

gaagtggtga tgaacttcgc ggaggcgggc tctccggaca acccggcact gctcctcctc 180 

cccgagcaga ccgggtcgtg gtggagttac gagccagtga tgggtcttct ggcagagaac 240 

tttcatgtct ttgccgtcga tatccgtggg caaggtcgca gtacctggac gccacggcga 300 

tacagcctgg acaacttcgg caatgatctg gtgcgtttca tcgctctggt catcaagcgc 360 

cctgtcgtcg tggcagggaa ctcctcgggg gggctgctgg ccgcctggct ctcggcgtac 420 

gcgatgcccg gccagatccg tgcagcattg tgtgaggacg caccgttctt tgcgtcggag 480 

ttggtccccg catacggtca ctcggttctg caggcggcgg gtccggcatt cgagttgtac 540 

cgggacttcc tcggggacca gtggtcgatt ggggactgga aagggttcgt tgaggcagcc 600 

aaagcgtcgc cggcaaaggc tatgcaatta tttccgaccc cggatgaggc gccgcagaat 660 

ctcaaggaat acgacccgga atgggggcgc gcattcttcg aagggactgt ggcactgcac 720 
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TZ a6Pd 
<OZZ> 

.aDuanbas vNa 
6uproDo LpJnapu woJi axial4p snqa pup pazpqado uopoD SPM d21° 	<Ezz> 

<OZZ> 

aDuanbas LPp!_j4lav 	<ETz> 
VNG 	<ZTZ> 
a6 	<ITZ> 
81 	<OW> 

L86 ppl1P61 PPPD6aDD61 DDDETD6D6P 

096 	66116pDpp6 apaaPrp6p7 61P1167PD6 6DD1P61116 apppD61P61 PDPD61DPD6 

006 	ap6aDDap7D 6P6pDapalp 611616D116 166DD616Pa 6DaaPaavaP 66pDpD6apD 

0178 	pp6DD66PD6 apap6a6P61 DPD616661D 61DPP61660 DPPP6E0D1P 6DappDpa6D 

08L 	PD61PD1PDD DP11P61D11 PE0DDDPETP 1166PDDET6 1061P1671P 61pD6DD161 

OZL 	aPD61DpD61 a6DDPD66pp 6111111PD6 16D166661P p667Dap6ap aPP6ppp6aD 

099 	1PP6PDE0DP 76PP61P667 DPDPE07111 61D6PD61PP DETPP1D6E0 D16PPD6PPP 

009 	pD6PD6Pp61 16111166PP p661aP6166 lappD16616 pp1p61.6661 7allap6lE0 

OVS 	1p161Dpp61 1app6E0D16 6ppETD66pD 61D1.16D6p1 pp1661p1DD 6app11661D 

0817 	pp6D6Eppea aalaleoppp 61p6pp6161 Ea7p0ETD61 E011p6pD16 EaD7EappD6 

OZV 	1p1DA7ET6 1D661pD610 661D61DD66 166D6pD6p1 pp166p7611 611611.6E0D 

09E 	Itopppalpl 1661070611 p1a116)616 6171p6lppl 661114ppap 661DAplp1 

00E 	16D16DEopp Dp661pDpD6 pl6D1666pD 16611014p4 pEalbuobal 11161pD11.1 

OVZ 	DppppETD66 1761D1E661 pa1667ppp6 1p11D16616 6116p166DD p5pppp6EI00 

08T 	61361Deapp alppftoplp plp6E0D1.6p 166pD6pp6p DE01111pp6a p1161.16pp6 

OZT 	16661D1P61 166pDabppp 6E0D11116D 1pDp6p1461. 1111pDppl6 DDETI.E.66DD 

09 	61DETD16Dp DEIETDipppp 6E061.26pD6 p06pp6D6p1 EIDDDPD66PP 6pp6pD66ap 
LI 	<0017> 

.aDuanbas viva 
6upnDpo Lp.inapu wo..44 aDJajjw snqa pup pazpqado uopoD SPM d110 	<Ezz> 

<OZZ> 

aDuanbas Lpp!_j41Jv 	<ETz> 
VNG 	<ZTZ> 
L86 	<TTZ> 
LT 	<OTZ> 

L86 6paDp6D pp606aDD61 DPDPP7E0D1 

096 	661DD1pDp6 alDap6p66D 6DpalE4D1D6 DDD1P6D116 apapp6ap61 pDpDa1D6D6 

006 	DPE0DDDPD6 016PD1P1DP 66166E0116 D666D61016 6i11E01PDP 66pD6D6app 

0178 	6p6pD66pDa aD7p6DDaDa D6D6D66611 6aD6P6D666 DP6PE00D0P 60ap6Dp66D 

08L 	E0E0PDDE01 DEO1PD1011 PPDDPDPETP DabpppEopap 1061P661DP 6D1DE0DDE01 

6upsq aDuanbas 



Sequence listing 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 	2 

<400> 	18 
atggcagatc cggcacagcg tgatgtttat gttccgcatg catatccgga aaaacaggca 60 

gatctgggtg aaattaccat gaattatgcc gaagccggtg aacctgatat gcctgcagtt 120 

ctgctgattc cggaacagac cggtagttgg tggggttatg aagaagcaat gggtctgctg 180 

gcagaaaact ttcatgttta tgcagttgat ctgcgtggtc agggtcgtag cagctgggca 240 

ccgaaacgtt atagcctgga taattttggt aatgatctgg tgcgttttat tgccctggtt 300 

gttaaacgtc cggttattgt tgcaggtaat agcagcggtg gtgttctggc agcatggctg 360 

agcgcatata gcatgcctgg tcaggttcgt ggtgcactgt gtgaagatgc accgtttttt 420 

gcaagcgaac tggttaccac ctgtggtcat agcattcgtc aggcagcagg tccgatgttt 480 

gaactgtttc gtacctatct gggcgatcag tggtcagttg gtgattggac cggttattgt 540 

cgtgcagcag atgcaagcag cagcccgatg gcacgttatt ttgttgcaga tgaaattccg 600 

cagcacatgc gtgaatatga tccggaatgg gcacgtgcat tttgggaagg caccgttgca 660 

ctgcattgtc cgcatgaaca gctgctgacc caggttaaaa caccggtgct gctgacacat 720 

cacatgcgcg atattgatcc tgataccggt catctggttg gtgccctgag tgatgaacag 780 

gcagcccgtg cacgtctgct gatggaaagt gccggtgtta aagttgatta tgcaagcgtt 840 

ccggatgcac tgcacatgat gcaccagttt gatccgcctc gttatgttga aatctttacc 900 

cagtgggcag caaccctggc agcataa 927 

<210> 	19 
<211> 	930 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	ORF was codon optimized and thus differce from natural occuring 

DNA sequence. 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 	3 

<400> 	19 
atggttacca gtccggcact gcgtgatgtt catgttccgc atgcatatcc ggaacagcag 60 

gttgatctgg gtgaaattac catgaattat gccgaagccg gtgatccggg tcgtccggca 120 

gttctgctga tcccggaaca gaccggtagt tggtggtctt atgaagaagc aatgggtctg 180 

ctggcagaac attttcatgt ttatgcagtt gatctgcgtg gtcagggtcg tagcagctgg 240 

accccgaaac gttatagcct ggataatttt ggtaatgatc tggtgcgttt tattgccctg 300 

gttgttcgtc gtccggttgt tgttgcaggt aatagcagcg gtggtgttct ggcagcatgg 360 

ctgagcgcat atagcatgcc tggtcagatt cgtggtgtgc tgtgtgaaga tccgcctttt 420 

tttgcaagcg aactggttcc ggcacatggt catagcgttc gtcagggtgc aggtccggtt 480 
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VNO 	<ZTZ> 
0E6 	<TTZ> 

TZ 	<OW> 

0E6 ppa6DDpD66 IODDE0PAPD 666116DDDp 

006 	alaDappp6p D6apaa6DpD 66DDap6D6p 6pDppD6ap6 apappAppD 61p66DDla6 

0178 	Appp6apal p611616Dal 6166DD6a6p pp661p6106 aDa6DpD66p DPAP366PD 

08L 	pp6ap6a6p6 appD616661 D6aDapp166 Dpppp66DD1 e6DDeD6616 D6aP1PD1PD 

OZL 	DDP61D61D6 166DDPDP1P Pl1616D166 61D61P16DP e6app6DD16 alue61D166 

099 	116DDeD66e eeoleDalleD 616DeD6661 ee66DDle61 elee6eee61 D4PAPADD 

009 	alea66ae6e D6116111)6 ea6DeD661e 6DDD6euDEID 6eeD6166DD 6eD616Da61 

OVS 	alla66ee66 611e6D6eal 6eD16616eD le6D6661D1 eaDDea6Dal 161Dep6111 

0817 	1166DDa66e D61666rD16 Dal6D6eaeD 1661eDeD66 DD11661Dre 6D6reD6a4a 

OZV 	allaDDEopa e6ee61616a D61616616) 61D6eD1661 DD6leD6eae leD6D6u6aD 

09E 	661eD6eD66 aD11616616 6D6eD6elee 166eD61161 16116E0316 Deuela6al6 

00E 	6aDDD6alea 1116D6166a Dae6lee166 lalleele66 aDD6eleal6 DPPP6DDDDP 

Otz 	661.D6PAP1 E01666PD16 616D6aDaP6 1.16PAZPI.1 161PD1111P Dpp6pD661D 

08T 	61D1666app D6pp6pp6ap apD1661661 16p166DDp6 PDPP6E0DDa p61061D4l6 

OZT 	pD66DD16Da p6aDDap616 6DD6pp6DD6 apaapp6app Dpaappp616 66aDap6116 

09 	6pD6pDpp66 Dpapapp6ap ADD1161pD 1461p6a6D6 appD66DD16 pappla661p 
01 	<00i7> 

V :ON GI 035 1114m PPdadApd sapoDua aDuanbas VNO LPP!-J41-1 V 	<EZZ> 
amiappj—Dspi 	<TZZ> 

<OZZ> 

.aDuanbas VNG 
6upnDpo LeJnaeu woJj aDJa4j4p snqa pue pazpupdo uppoD SPM d21° 	<Ezz> 

<OZZ> 

aDuanbas LPIPW-1-1 v 	<ETZ> 
VNG 	<ZTZ> 
0E6 	<I'll> 

OZ 	<OW> 

0E6 ppa6pDpD66 lapp6pD6DD p6616DDDDE 

006 	61Daappp6p D6apal6DpD 66DDap6DET 6pDypD6ap6 1PDPDAPPD 61P66DD116 

0t8 	D6ppp6apla p6116pppla 6166DD616p pp661p6aDa E016D6166P DPAPDE06PD 

08L 	pp61p6a6p6 aDpD616661 DEaDaPP166 DDPPP66DD1 P5DDPDE0616 DE01PDPD1PD 

OZL 	DDP61D61D6 166DDPDP1P P11616DaPP 61D6aPlEIDP P6aPADD16 11.PP6lDl66 

099 	aleoppD66p p6apallapp 616Dp06661 pp66DDap61 papp6ppp6a DaPAPADD 

009 	lappDpap6p D611.6111D6 Pl6DPD661P 6DDAPPAD 6PPD61P6PD 6PD6D6P16D 

°VS 	111166ee66 611p616611 6pD16616pD 
6upsq aDuanbas 

ap6D666aDa papppa6Dal 161Dpp6111 



Sequence listing 
<213> 	Artificial 	sequence 

<220> 
<223> 	ORF was codon optimized and thus differce from natural occuring 

DNA sequence. 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 	5 

<400> 	21 
atggttacca gtccggcact gcgtgatgtt catgttccgc atgcatatcc ggaacagcag 60 

gttgatctgg gtgaaattac catgaattat gccgaagccg gtgatccggg tcgtccggca 120 

gttctgctga tcccggaaca gaccggtagt tggtggtctt atgaagaagc aatgggtctg 180 

ctggcagaac attttcatgt ttatgcagtt gatctgcgtg gtcagggtcg tagcagctgg 240 

accccgaaac gttatagcct ggataatttt ggtaatgatc tggtgcgttt tatggcactg 300 

gttgttcgtc gtccggttgt tgttgcaggt aatagcagcg gtggtgttct ggcagcatgg 360 

ctgagcgcat atagcatgcc tggtcagatt cgtggtgtgc tgtgtgaaga tccgcctttt 420 

tttgcaagcg aactggttcc ggcacatggt catagcgttc gtcagggtgc aggtccggtt 480 

tttgaactgt ttcgtaccta tctgggcgat cagtggtcag ttggtgattg ggaaggtttt 540 

cgtagcgcag ccggtgcaag cgcaagcccg atggcacgta gctttgttgc agataccatt 600 

ccgcagcatc tgaaagaata tgatccggaa tgggcacgtg cattttatga aggcaccgtt 660 

ggtctgaatt gtccgcatga acgtatgctg aatcgtgtta atacaccggt gctgctgacc 720 

catcacatgc gtggcaccga tccggaaacc ggtaatctgc tgggtgcact gagtgatgaa 780 

caggcagcac aggcacgtcg tctgatggaa agtgccggtg ttaaagttga ttatgaaagc 840 

gttccggatg caagccacat gatgcaccag agcgatccgg cacgttatgc agaaattctg 900 

accccgtggg cagcagccct ggcaccgtaa 930 

<210> 	22 
<211> 	930 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	ORF was codon optimized and thus differce from natural occuring 

DNA sequence. 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 	6 

<400> 	22 
atggttacca gtccggcact gcgtgatgtt catgttccgc atgcatatcc ggaacagcag 60 

gttgatctgg gtgaaattac catgaattat gccgaagccg gtgatcctga tcgtccggca 120 

gttctgctga tcccggaaca gaccggtagt tggtggtctt atgaagaagc aatgggtctg 180 

ctgagcgaac attttcatgt ttatgcagtt gatctgcgtg gtcagggtcg tagcagctgg 240 
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SZ a6Pd 

018 6pDapp6aD1 1P1PADDPD 6pp66DD61D 1p611611.61 p61166pDal 6166DDE.D66 

08L 16D11pllpp u6pD6E06pr p6pD1166pD 61D1p6D6p6 1ppD61.6611. 661D1.66D6p 

OZZ DDEPAPP61 P611P61P16 DPD61PDI.PD DDP1.166aDEI 1p1DD616pr p1166pDp6p 

099 61D61p1p11 P61PDEIDD16 1DDP6PDPD6 116DDPD66P p6aplallpp 616DpD6661. 

009 pp66DD1p61 plpp661D61 DaPP6PDE0D PD6DDPPP66 DD61ADD11 66E01E061D 

°VS 61P6DD116P P6APAPPP P61PPD6PPP 61D111165P D61P11P616 6116pDa661 

0817 6pD1p61666 aDlpalp616 D661Dpp416 11111p1rD1 66ED6pD66r D16DaappDp 

OZt arD166616p ppEoppp661 DPPEIDETPD6 111111.6»P DbaP6PP6PD 661DED6pD6 

09E 16D11.66pD1 6610061)06 pallto6pD6 61D661pD6p D61161.1.616 6166D6pD6p 

00E zpp166D6e1 1611x116DD pl6D1.6611p 11661D1p6D zp111D6D61 661D1p6lpp 

OVZ 1661111pul u661DD6elp 116D1666DD PDP661DDPD 6p16D1666p D16616D6au 

08T le6116pD61 1.1116applp 11e6pp6DD6 61D64D1.666 1pED6pp6re 61p1D66661 	( 

OZT 66116ppp6D 6p6rDp6p6D pl1p61)61) 61DED66Dpu eplu66DD16 p166pD6pp6 

09 pp6lplapp6 aplp6D1pup 6D6661DIT6 11661Dppup p6pp61E11E 6DpD6DD6lp 
EZ 	<00i> 

L :ON OI 03s 

	

1114m ppdadALod sapoDua aDuanbas VNO LPLDW-1-1 v 	<EZZ> 

	

aJnaUaj—Dspu 	<Tzz> 
<OZZ> 

.aDuanbas VNG 
6uprippo LuJnaru wo 	aDJa44!_p snip pup pazpipdo uopoD SPM 3110 	<Ezz> 

<OZZ> 

aDuanbas Lupw.I.Jv 	<ETZ> 
VNG 	<ZTZ> 
£06 	<LIZ> 
EZ 	<OTZ> 

0E6 yel6DpuD66 aDDDE0PAPD 666146DpDp 

006 lalplppp61 1.61p116DpD 66DDED6D6p 6pDppD61p6 1PDPDAPPD 61u66DD116 

0178 Dftpublull u6116DDula 6166»616u 1u661u61D1 6D16DuD616 D61DDD66up 

08L uu61p616u6 1DuD64.6661 D61D1PP1E6 DDPPP6E0D1 PeolP16616 D61PDPD1PD 

OZL DDP61061D6 166DDPDPPP Pa166PD166 EaD61P16DP P61PADD16 1D6P6aD166 

099 116DDED66u u6au111111. 616DuD6661 uu66DDIT61 pluuEsuuD61 D1PAPADD 

009 11p1661p6p 36116111A Pa6DPD661P 6DDAPPD6D 6PP361.6600 6PD61.63161 

°17S 111166PP66 611P61661.1 6E016616PD 1P6D6661D1 P1DDPILD11 161DPP6111 

OSV 1166DD165P )61666PD16 0116D6P1PD 1661PDPAE0 0011661DPP 6APPAlla 

UV 1111DD6D01 p6pp616161 061616616D 61D6pD1661 Dp61pD6plp 1pi6D6p610 

09E 661pD6pD66 1D11616616 6D6pAplvp 166pD61161 161166DD16 Dppp11611.6 

00E 61D33611p1 1116D63.661 plp61rp166 llaapplp66 aDAP1P116 DPPP6DDDDP 
Elupsq aDuanbas 



sequence listing 
ctggcaccga aagaatatgt ggaaattctg aataactggg tggaaaaact gcctccggtt 900 

taa 903 

<210> 	24 
<211> 	924 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	ORF was codon optimized and thus differce from natural occuring 

DNA sequence. 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 8 

<400> 	24 
atgatccaga acaataaaac cgcaccgtat aaatacaaag aaaaactggt tgatctgggc 60 

gaaatcaaaa tgaactatat tgttgccggt gcagatgtta gtccggcact gctgctgatt 120 

ccgggtcaga ccgaaagttg gtggggtttt gaagcagcaa ttgagaaact ggaaagcaac 180 

tttcaggtgt ttgcaattga tctgcgtggt cagggtaaaa gcacccagac accgggtcgt 240 

tatagcctga atctgatggg taatgatctg gttcgtttta ttagcctggt tattaaacgt 300 

ccggttattg ttagcggtaa tagcagcggt ggtctgctgg cagcatggct gagcgcctat 360 

gcaatgccga atcagattcg tgcaattcat tgtgaagatg caccgttttt taccgcagaa 420 

aaagcaccgc tgtatggtca tgcaattcag caggcagcag gtccgatttt tagcctgatg 480 

agcaaatttc tgggtgatca gtggtcaatt aacaattggg aaggtctgaa agcagcacag 540 

gcaaaagata cccatccggc aaacaaaatg attagccagg ttgaacagcc tccgcagcat 600 

ctgaaagaat atgatccgga accgggtcgt gcatttattg aaggcaaatt taacctgaac 660 

agtccgcatc ataccctgct gagcgacatt aaaaccccga tgctgtatac ccatcacatg 720 

cgttttgaag atccgcagac aggtctgctg attggtgcaa ccagcgattt tcaggcaagc 780 

aaaatcaaag aaattgccct gaaaaccggc aatagcttcg aactgattga tgcaccggat 840 

gcatttcata gtatgcatga agccgatccg cagcgttttg ttgatattct gaccagctgg 900 

attgaacgtc tgaatctgca gtaa 924 

<210> 	25 
<211> 	966 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	ORF was codon optimized and thus differce from natural occuring 

DNA sequence. 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 9 

<400> 	25 
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LZ D6vd 

OVS lluuD16616 uplu616661 Dlulupull6 lua61DuD61 1161D6DDlb 6116DDED6u 

08V 61r6131666 DD16611u61 66DDDu661D ru6D6up6u1 111111DD63 plu6pp61p1 

OZt 161uD6uD66 1.31166pDa6 66Dpuu6pD6 111DD6D6u6 1D661uDEID6 u61D61D166 

09E 166D6uD6u6 1D166D6ull 6llauD66DD 1631.664aul 161661u661 D11116D616 

00E 61Dau6luul 6611pluulu 661DDDuluz 1631.6363pp Dul6DDDuD6 r1631666eD 

OVZ 16616D61D1 u6146pD6zu Dlabauplal auDru6rD66 1D6aD16661 PPD6E0DPP6 

08T zula666616 61.16puu6DD u6uD1666DD lau61.D61D6 1D6DD16uuD 6D6uuD61u6 

OZT 166DD6116u D6lulaup61 D16D46eu6 166DDuau61 1161Duppuu 66DDluauD6 

09 luDa661161 P1D3PD6PPP 66DDPD61PD E031661111 161660D61P 116x 6661P 
9Z 	<00V> 

OT :ON ai b3S 1114m ppdadkod sapoDua aDuanbas VNO LE-DU-P -1v 	<EZZ> 
aJnapaj—Dspi <HZ> 

<OZZ> 

- aDuanbas '040 
6uproDo LuJnluu wa.14 aDJa44!_p snqz pup paz!_wpdo uopop sum AKI <m> 

<OZZ> 

aDuanbas Lupw.aJv <ETZ> 
VW 	<Zit> 
096 	<TTZ> 

996 

9? 	<OW> 

uralu6 

096 61DuD616ur D666zue6DD u61D116up6 1111P116DP PEaDDPP610 DaP61PD61P 

006 D3PaPADDP D61P661DPD 6Dpull1Dpu 1466336E3z 66DDrup6up 661D61Da6D 

0V8 16DeD66uD6 upuD66upla ulu6DDP61u uD616661u6 1D6uDD66up plu66DD1u6 

08L DDP6aDlE01 alluDluDDD e61D61D116 6334161.631 up6upuD661 D6QTDDPPD6 

OZL luDIT61614 66up6aupup 61.161u6Dpu up66bauD66 upuD6661uu 66DDau6lua 

099 uu6uuu61D1 up6uD6DDaD DDDPPD6PD6 up6166up61 66DDuD66au 616611161D 

009 111eD6D1u1 666DDITD61 Dllluu66DD 61Duu616D6 DpuD66D6up 611661p166 

OVS au66611u61 661.16pD166 16uD6DD166 61D66auuuu D666161311 614111u6DD 

0817 16661DDDu6 up6aulaul6 66DD1661ua aDD6DpuD6u D66PDDETPD 613461.D1DD 

OZt 63D1p6pv66 4D6appD616 616311p6p3 166EoppEpp AapaDDETD 661D661p36 

09E pp6aap1161 66166D6E.D6 parp166pD6 1166133Dp6 3D16D1661.1 pa1661DIT6 

00E llpallp6Dp p66161p6lp p166661Dpu lETtlplupl ull6D1666D Dupp66appu 

OtZ Apl6D1666 up16616361 Dle611uuD6 aaaa1616D1 111E6apppi 661D61Dipp 

08T 11pEp6lppp p61p146666 166116ppE6 1666E0pD66 DD11E61061 D61DE066D3 

OZT 1.6p3DE6DD1 pE0166DDEeD 6116aulapp EapaCoalpp p616661DIT 61166136pp 

09 vp6ppeallp pplpppAll 6111DpplE6 ED616Dap6p DETAppEob palp16661p 
6upsq aDuanbas 



gz a6pd 

aDuanbas 	I.Pp!,j41-1v 	<ETZ> 

	

vNa 	<ZTZ> 
696 	<UTZ> 
8Z 	<OW> 

096 	pplzbeoppa 111E0D6p11 1661pp61.16 61DDDPET6D 6P11161DPD 660D1PETPD 

006 	1661pD61pD EcelpppD661 p61p6Diaal DETI6D1p1D yell6D6p16 D166166pD1 

Ott 	ppppD661D6 EDDipa4616 Da66pp66ep 11p1pE06.21 61E361E161a p61D166166 

08L 	16E166pp61 p6aap6app6 plaaDEolpp Dyelp161D1 1.66DDllEep p116pEEDET 

OZL 	6aD6ap1161 EolpD6DD16 ap6pED6pD6 lalpppD66) Dpalp111pD 6Eppa66661 

099 	pp66DDIT61 papp6a6D61 D1PP6PD6DD 1DD1P6PD6D DPD6611611 661DpD6116 

009 	apppD66p36 611p6E066a DPP6DDP6DD al6pD6Dp6a 1.61111661p 66611p6166 

OtS 	116pDa661.6 pplp616661 D1p116DE06 66161p1661 1161ADD16 611pD6p1p6 

08i7 	pppl1p1DA DD16611611 P6DDPADDP PP6D6PD6P1 11111.1DAD plp6pp666. 

OZt 	161pApp61 161166PD16 660DPPPPD6 laapp6D6p6 1D661pD6D6 en 6610166 

09E 	166D6n6p6 1D166D6pla 6111.2D66DD 16016611p1 161661p661 D11116D616 

00E 	61D1p6lppa 661161pplp 661DpDpapl D6D1666DDP DP1EIDDDPD6 PlE01666PD 

OtZ 	16616D6aDa p6116pD61.E. D1161pDall appl6DE066 1D61ADD11 P1A1APP6 

08T 	1p11666616 6116ppp6D6 P6pD1666DD 11.261D61D6 1D1DADDPD 6PD6PD61P6 

OZT 	a660D61161 161palpp6a D6pD616pp6 166Dpplp61 1161316Dpp 66Dpap1166 

09 	1PDPP61161 P1DDPPAPP 66D3PD61PD 6DD166111a a6166DATe al6D16661p 
LZ 	<00i7> 

TT 	:ON 01 03S 1.114m ppdadkod sapoDua aDuanbas 

	

vN0 LEPH-PJV 	<EZZ> 

	

aJnlpal-Ds[w 	<Tu> 
<OZZ> 

- aDuanbas viva 
6upnDDo LeJnaPu wo axialiw snip. pup pazpupdo uopoD SPM dlio 	<£u> 

<OZZ> 

	

aDuanbas Lppw_lJv 	<£u> 

	

vNa 	<ZTZ> 
096 	<UTZ> 
LZ 	<OTZ> 

096 	pplpftlEop App6Dppla 16611p6116 61pDppD66E D611161DED 66iD1p6pEo 

006 	pAlppEolrl 6p1pD16661 p6apE0D111 D6P16D1P1D DP61D6DDPD 616616papp 

0178 	pp611661Dp p611611.616 DPD6PD66PD 1P61P6DDPP D6PD616611 P61DD6P166 

08L 	D6upp61p6a p661.D6ap16 plaaapplpp ppp1116101 166Dpla6pp p1166pDp6p 

OZL 	6ap6apa166 pDITADD16 1166pDppDp 111pDpD661 66116111pp 616D166661 

099 	pp66DDIT61 P1PP6PPP61 D1PD6PD1DD 6DDPP6PD6P DP166D66PD 66appD6116 

009 	1E0E066ED6 61466pD661 DPP6PPADD PD6D66PD61 161111661P 66611P6166 
6upsq aDuanbos 



Sequence listing 
<220> 
<223> 	ORF was codon optimized and thus differce from natural occuring 

DNA sequence. 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 12 

<400> 	28 
atgccgaaaa gcgaagcagc agatcgtgca gatagctttg ttagccatga tttcaaagaa 60 

aacattgtgg atctgggcga aatccgcatg aattatgttg ttcagggcaa caaaaaaagt 120 

ccggcactgc tgctgattcc ggcacagggt gaaagttggt ggggttatga agcagcaatt 180 

ccgctgctgg caaaacattt tcaggttttt gcaattgatc tgcgtggtca gggtcgtacc 240 

acctggacac cgggtcgtta taccctggat atttttggta atgatgtggt gcgctttatc 300 

gatctggtta ttggtcgtga aaccctgatt gcaggtaata gcagcggtgg tctgattggt 360 

gcatggctgg cagcatttgc aaaaccgggt caggttcgtg cagttatgct ggaagatccg 420 

cctctgtttg caagcgaaat tcgtccgcct tatggtccgg gtatttggca gggtctgggt 480 

ccgatgtttg cagcatgggc aaaatggctg ggtccgcagt ggtcaattgg tgattgggat 540 

ggtatggtta aagcactgcc ggatgaactg ccggaagatc tgctgcctgg tattggtttt 600 

atgctgggtg atggtgaaag tgatggtgca gcaccgaccc ctccgcagca tctgaaagaa 660 

tatgatccgg aatggggtgc aagctgggca agcggttttg ccaataccgg ttgtgaacat 720 

gaagcagtta ttagccaggt gcgtgttccg gttctgctga cccatcattt tcgtcagatt 780 

aatgaagaaa ccggtcatct gatgggtgca ctgagcgatc tgcaggcagc acaggttcgt 840 

catatcattg aagaagttgc aggtcaagag gttacctatg ttagcctgga tgcaccgcat 900 

accatgcatg aaccgcagcc ggaacgttat accgatgttc tgctggattg ggttaaaaaa 960 

ctgggttaa 969 

<210> 	29 
<211> 	987 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	ORF was codon optimized and thus differce from natural occuring 

DNA sequence. 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 13 

<400> 	29 
atgaattatg caaccgcagg tagcagcgat aaaccggcac tgctgctggt tccgggtcag 60 

agcgaaagtt ggtggggtta tgaaatggca atgtggctgc tgaaagatga ttatcaggtt 120 

tttgcagttg atatgcgtgg tcagggtcag agtacctgga caccgggtcg ttatagcctg 180 

gatacctttg gtaatgatct ggtgaaattc atcgatatcg tgattaaacg tccggttgtt 240 
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OE a6Pd 

08L 6616616pD1 EID61D16Dal Itoppppleo 161.1631663 DPD5606PDD Pl6DDEIP165 

OZL DDP601)166D 6P61D116DD PDDPPDP166 DDPADPP61 6x 66166J6 D166D6D16D 

099 1D6pD61661 6611616633 61.33163E66 163E35E361 661333631.6 61.63E361E6 

009 DDPPDE0PAP 361E016DPD 61161E0116 PAPD6PAD DEIPD661D16 661D1606DD 

OtS 1163661661. E311.61631.6 6633163166 1661666616 PD1P6D6661 D1PDDDPD6P 

08V 61D61Dpp61 1161D6DD16 5E36E366E3 1.631161666 3316616111 6633E3E613 

OZV EE636E36E1 1161010363 31E6EE6613 613116E361 63116E1E316 613361EE36 

09E 1E133636EE 31664E36E3 6613116166 16636E36E1 EE166E3611 6116pD66D3 

00E 1633631161. 1661333661 3111163116 6131E61EE1 661111E61E 661336E1E1 

OVZ 1E01606DDP DP1E0DDPD6 £160166163 1661E061.D1 P6116PD611 11161E3111 

08T 1E6363E361 3361363361 E1.16163EE6 1E11316E116 6116E16616 66E0EE6633 

OZT 6166331.166 13E3663316 31.E663316E 166E36EE6E 361E31EE61 3116116EE6 

09 1.666131E61 1661.3613EE 66331111E6 163633E361 336331E611 611633E61E 
OE 	<00V> 

VT :ON ai b3s 414m Ppdadkod sapoDua aDuanbas VNG LPPW-1-iv <EZZ> 
aJnlpaj—Dspi <IZZ> 

<OZZ> 

.aDuanbas VNG 
EfupnDpo LpJnlpu wo.y. aDJa4p_p snq 	pup pazpupdo uopoD SPM 11JO 	<£u> 

<OZZ> 

DDLIDnbaS LPPW-I-Jv <ETZ> 
VNG 	<ZW> 
EV8 	<TTZ> 
OE 	<OW> 

L86 pp11pD1 6063DP36P6D DPD6D6PDDP 

096 DETDDP16aD 6P1DD6DDPD 6DDPD6PPD6 E3636E1.1.66 PDPD6APPD 6D6PPD6116 

006 EEE1166331 6563311E11 6E3616E166 11E1666133 6EE3661E66 1D3PDDPalP 

0t8 PADE0P1461 PaDDPPD6E0 D1P61311PP 1P)61P1P61 PDDEIPPD661 ADD111DPP 

OSL PPP61DDDP1 11D6P6PD1P PD661PPDDP DDP11P61D1 666PDPD61P 1D6P1166PD 

OZL 33E1E636E1 1636E16611 E6131EE166 33E1E16331. E611EE3616 D6P1PD1PD 

099 DDp11161D1 1.66DD116PP P1161PDDDP 61D61PPD6P P61PD1P6160 1DDETD61P6 

009 11EoppD661 Opa1611116 6apDa66661 pp66DD1p61 plpp6app6l DpDp61D1p6 

OVS 61D166DDp6 DD16616pDD pDppleP166 61D1p16pD6 1D11p661pD 66DDllppp6 

08V PPPE0D61PP APD611661 P166PD66PD 1P616611PD 3E6616E3E3 6166513661 

OZV EEEaE1661.6 1.33Epal.111 1633166E36 al.633E6E36 1E11615E6E 31661.1EE36 

09E 603EPPD6P6 E336EE3611 161.3133633 1E6EE61E11 16E36E3616 311E6E3165 

00E 1DDPPPPD61 11PD636P61 3661E3636E 6161161.661 6636E36E6a 31.6636E116 
Eoupsq aDuanbaS 



Sequence listing 
gcaggcggtg cccgtggtcc tcctccgcct cgtcagattc gcgcagatgt tcgtacccgt 840 

taa 843 

<210> 	31 
<211> 	981 
<212> 	DNA 
<213> 	Artifical sequence 

<220> 
<221> 	misc_feature 
<223> 	Artificial DNA sequence encodes polypeptid with SEQ ID NO: 15 

<400> 	31 
atgagcgttc cggttacccc gagcgcacgt aatgtttttg ttccgcatgc atttccagag 60 

aaacaaattg atctgggtga agtggttctg aattatgcag aagcaggtac accggataaa 120 

ccggcattac tgctgctgcc ggaacagacc ggtagttggt ggtcttatga accggcaatg 180 

ggtctgctgg cagaacattt tcatgttttt gcagttgatc tgcgtggtca gggtcgtagc 240 

acctggacac cgggtcgtta tagcctggat aattttggta atgatctggt gcgttttatt 300 

gcactggcaa ttcgtcgtcc ggttgttgtt gcaggttgta gcagcggtgg tgttctggca 360 

gcatggctga gcgcctatgc actgcctggt cagattcgtg gtgcactgtg tgaagatgca 420 

ccgctgtttg caagcgaact gacaccggca catggtcatg gtgttcgtca gggtgcaggt 480 

ccggtttttg aactgtatcg tgattatctg ggcgatcagt ggtcagttgg tgattgggca 540 

ggtctggttg cagcagcaca ggcaagtccg gcaaaaatga tgagcctgtt taaaatgcct 600 

ggtgaaccgc ctcagaatct gcgtgaatat gatccggaat gggcacgtgt tttttttgaa 660 

ggcaccgttg gtctgcattg tccgcatgat cgtatgctga gccaggttaa aacaccggtt 720 

ctgattaccc atcatgcacg taccaccgat ccggaaaccg gtgaatttct gggtgcactg 780 

agcgaactgc aggcagaacg tgcacaggcc attattcgtg cagccggtgt tccggttgat 840 

tatcagagct ttccggatgc agcacatgca atgcatacca cagaaccggc acgttatgca 900 

gcagttctga ccgcatgggc agcaaaactg cctccggttg cagataccag cccgtcagca 960 

gcagcaagcg cacatgttta a 981 

<210> 	32 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	32 

Ala Gly Asn Ser Ser Gly Gly 
1 	 5 
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Sequence listing 

<210> 	33 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	33 

Arg Thr Ile Asp Pro Glu Thr 
1 	 5 

<210> 	34 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	34 

Asp Ala Feu His met met His 
1 	 5 

<210> 	35 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	35 

Ala Gly Asp Ser Ser Gly Gly 
1 	 5 

<210> 	36 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 
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Sequence listing 
<220> 
<221> PEPTIDE 
<222> (1)..(7) 

<400> 36 

Ala Gly Asp Ser Ser Leu Gly 
1 5 

<210> 37 
<211> 7 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(7) 

<400> 37 

Ala Gly Gln Ser Ser Gly Gly 
1 5 

<210> 38 
<211> 7 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(7) 

<400> 38 

Gly Ala His Ser Ser Gly Gly 
5 

<210> 39 
<211> 7 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(7) 

<400> 39 

Ala Gly Ser Ser Ser Gly Gly 
1 5 

<210> 40 
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Sequence listing 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	40 

Ser Gly Asn Ser Ser Gly Gly 
1 	 5 

<210> 	41 
<211> 	7 
<212> 	PRT 
<213> 	Artificial sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	41 

Ser Gly Asp Ser Ser Gly Gly 
1 	 5 

<210> 	42 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	42 

Ser Gly Gln Ser Ser Gly Gly 
1 	 5 

<210> 	43 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 
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Sequence listing 

<400> 43 

Ser Gly His Ser Ser Gly Gly 
1 5 

<210> 44 
<211> 7 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(7) 

<400> 44 

Ser Gly Ser Ser Ser Gly Gly 
1 5 

<210> 45 
<211> 7 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(7) 

<400> 45 

Arg Thr Ile Asp Pro Glu Thr 
1 5 

<210> 46 
<211> 7 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(7) 

<400> 46 

Arg Asp Ile Asp Pro Asp Thr 
1 5 

<210> 47 
<211> 7 
<212> PRT 
<213> Artificial 	sequence 
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Sequence listing 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	47 

Arg Gly Thr Asp Pro Glu Thr 
1 	 5 

<210> 	48 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	48 

Arg Gly Ile Asp Pro Glu Thr 
1 	 5 

<210> 	49 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	49 

Asp Ala Leu His Met Met HiS 
1 	 5 

<210> 	50 
<211> 	7 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(7) 

<400> 	50 
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Sequence listin 
Asp Ala Ser His Met Met His 
1 5 

<210> 51 
<211> 11 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 51 

val Val Ala Gly Asn Ser Ser Gly Gly Leu Leu 
1 5 10 

<210> 52 
<211> 11 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 52 

Ile Val Ala Gly Asn Ser Ser Gly Gly Val Leu 
1 5 10 

<210> 53 
<211> 11 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 53 

His Ala Arg Thr Ile Asp Pro Glu Thr Gly Glu 
1 5 10 

<210> 54 
<211> 11 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 
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Sequence listing 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 54 

His Met Arg Asp Ile Asp Pro Asp Thr Gly His 
1 5 10 

<210> 55 
<211> 11 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 55 

His Met Arg Gly Thr Asp Pro Glu Thr Gly Asn 
1 5 10 

<210> 56 
<211> 11 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 56 

His Pro Asp Ala Leu His Met Met His Leu Phe 
1 5 10 

<210> 57 
<211> 11 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 57 

Val Pro Asp Ala Leu His Met Met His Gin Phe 
1 5 10 
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Sequence listing 

<210> 58 
<211> 11 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(11) 

<400> 58 

Val Pro Asp Ala Ser His Met Met His Gln Ser 
1 5 10 

<210> 59 
<211> 21 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 59 

Ile Lys Arg Pro Val val val Ala Gly Asn Ser Ser Gly Gly Leu Leu 
1 5 10 15 

Ala Ala Trp Leu Ser 
20 

<210> 60 
<211> 21 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 60 

val Lys Arg Pro val Ile val Ala Gly Asn Ser Ser Gly Gly Val Leu 
1 5 10 15 

Ala Ala Trp Leu Ser 
20 

<210> 61 
<211> 21 
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Sequence listing 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 61 

Val Arg Arg Pro val val val Ala Gly Asn Ser Ser Gly Gly val Leu 
1 5 10 15 

Ala Ala Trp Leu Ser 
20 

<210> 62 
<211> 21 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 62 

val Lys Arg Pro val val val Ala Gly Asn Ser ser Gly Gly val Leu 
1 5 10 15 

Ala Ala Trp Leu Ser 
20 

<210> 63 
<211> 21 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 63 

Ile Leu Ile Thr His His Ala Arg Thr Ile Asp Pro Glu Thr Gly Glu 
1 5 10 15 

Leu Leu Gly Ala Leu 
20 

<210> 64 
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Sequence listing 
<211> 21 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 64 

Val 	Leu Leu Thr His His Met Arg Asp ile Asp Pro Asp Thr Gly His 
1 5 10 15 

Leu Val Gly Ala Leu 
20 

<210> 65 
<211> 21 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 65 

val 	Leu Leu Thr His His Met Arg Gly Thr Asp Pro Glu Thr Gly Asn 
1 5 10 15 

Leu Leu Gly Ala Leu 
20 

<210> 66 
<211> 21 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> amino acid motif 

<220> 
<221> PEPTIDE 
<222> (1)..(21) 

<400> 66 

Val 	Leu Leu Thr His His Pro Asp Ala Leu His Met Met His Leu Phe 
1 5 10 15 

Leu Leu Gly Ala Leu 
20 
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Sequence listing 
<210> 67 
<211> 21 
<212> PRT 
<213> Artificial sequence 

<220> 
<223> amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(21) 

<400> 	67 

Val Asp Tyr Gln Ser His Pro Asp Ala Leu His Met Met His Leu Phe 
1 	 5 10 15 

Asp Pro Ala Arg Tyr 
20 

<210> 	68 
<211> 	21 
<212> 	PRT 
<213> 	Artificial sequence 

<220> 
<223> 	amino acid motif 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(21) 

<400> 	68 

Val Asp Tyr Ala Ser Val Pro Asp Ala Leu His Met Met His Gln Phe 
1 	 5 10 15 

Asp Pro Pro Arg Tyr 
20 

<210> 	69 
<211> 	21 
<212> 	PRT 
<213> 	Artifical sequence 

<220> 
<221> 	PEPTIDE 
<222> 	(1)..(21) 

<400> 	69 

Val Asp Tyr Glu Ser Val 	Pro Asp Ala Ser His Met Met His Gln Ser 
1 	 5 10 15 

Ala Pro Ala Arg Tyr 
20 
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