
eolf-segl 
SEQUENCE LISTING 

<110> Transgene SA 
MARTIN, 	Perrine 
MARCHAND, 	Jean-Baptiste 
SILVESTRE, 	Nathalie 

<120> HBV polymerase mutant 

<130> 361194031275 

<150> EP11305909.1 
<151> 2011-07-12 

<150> EP12305450.4 
<151> 2012-04-18 

<160> 26 

<170> Patentln version 3.3 

<210> 1 
<211> 344 
<212> PRT 
<213> Hepatitis B virus 

<220> 
<221> MISC_FEATURE 
<222> (7)..(7) 
<223> xaa (7) can be Thr (T) or Ala (A) 

<220> 
<221> MISC_FEATURE 
<222> (13)..(13) 
<223> Xaa (13) 	can be Asn 	(N), Arg (R) or His (H) 

<220> 
<221> MISC_FEATURE 
<222> (16)..(16) 
<223> xaa (16) can be Ile (I) or Thr (T) 

<220> 
<221> MISC_FEATURE 
<222> (38)..(38) 
<223> Xaa (38) can be Thr (T) or Ala (A) 

<220> 
<221> MISC_FEATURE 
<222> (53)..(53) 
<223> xaa (53) 	can be ser (s) or Asn (N) 

<220> 
<221> MISC_FEATURE 
<222> (54)..(54) 
<223> Xaa (54) can be Thr (T) or Tyr (Y) 

<220> 
<221> MISC_FEATURE 
<222> (55)..(55) 
<223> xaa (55) can be His (H) or Arg (R) 

<220> 
<221> MISC_FEATURE 
<222> (91)..(91) 
<223> xaa (91) 	can be Ile (I) or Leu (L) 

<220> 
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eolf-seql 
<221> 	MISC_FEATURE 
<222> 	(109)..(109) 
<223> 	Xaa (109) can be Pro (P) or Ser (5) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(118)..(118) 
<223> 	Xaa (118) can be Thr (T) or Asn (N) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(121)..(121) 
<223> 	xaa (121) can be Asn (N) or Ile 	(I) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(122)..(122) 
<223> 	xaa (122) can be Ile 	(I) or Phe (F) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(124)..(124) 
<223> 	xaa (124) can be Tyr (Y) or Asn (N) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(127) . .(127) 
<223> 	xaa (127) can be Gly (G) or Arg (R) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(131)..(131) 
<223> 	Xaa (131) can be Asp (D) or Asn 	(N) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(134)..(134) 
<223> 	xaa (134) can be Asp (D) or Asn (N) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(145)..(145) 
<223> 	Xaa (145) can be LeU (L) or Met (M) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(149)..(149) 
<223> 	xaa (149) can be Lys (K) or Gln 	(Q) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(151)..(151) 
<223> 	Xaa (151) can be Phe (F) or Tyr (Y) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(221)..(221) 
<223> 	xaa (221) can be Phe (F) or Tyr (Y) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(222)..(222) 
<223> 	Xaa (222) can be Thr (T) or Ala (A) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(223)..(223) 
<223> 	xaa (223) can be Ser (5) or Ala (A) 
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<220> 
<221> MISC_FEATURE 
<222> (224)..(224) 
<223> Xaa (224) can be Ile (I) or val 	(v) 

<220> 
<221> MISC_FEATURE 
<222> (238)..(238) 
<223> xaa (238) can be Asn (N) or His 	(H) 

<220> 
<221> MISC_FEATURE 
<222> (248)..(248) 
<223> Xaa (248) can be Asn (N) or His 	(H) 

<220> 
<221> MISC_FEATURE 
<222> (256)..(256) 
<223> Xaa (256) can be Ser (5) or Cys (c) 

<220> 
<221> MISC_FEATURE 
<222> (257)..(257) 
<223> Xaa (257) can be Trp (w) or Tyr (y) 

<220> 
<221> MISC_FEATURE 
<222> (259)..(259) 
<223> Xaa (259) can be Thr (T) or Ser (5) 

<220> 
<221> MISC_FEATURE 
<222> (263)..(263) 
<223> xaa (263) can be Glu (E) or Asp (o) 

<220> 
<221> MISC_FEATURE 
<222> (266)..(266) 
<223> Xaa (266) can be Val (V) or Ile (I) 

<220> 
<221> MISC_FEATURE 
<222> (267)..(267) 
<223> xaa (267) can be feu (L) or Gln 	(Q) , 

<220> 
<221> MISC_FEATURE 
<222> (271)..(271) 
<223> Xaa (271) can be Gln (Q), Met (M) or Glu (E) 

<220> 
<221> MISC_FEATURE 
<222> (317)..(317) 
<223> xaa (317) can be Ser (5) or Ala (A) 

<220> 
<221> MISC_FEATURE 
<222> (317)_(317) 
<223> xaa (317) can be Ser (5) or Ala (A) 

<220> 
<221> MISC_FEATURE 
<222> (332)..(332) 
<223> xaa (332) can be Cys (C) or Ser (5) 

<400> 1 

Page 3 



eolf-seql 
Glu Asp Trp Gly Pro Cys Xaa Glu His Gly Glu His Xaa Ile Arg Xaa 
1 	 5 10 15 

Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys 
20 25 30 

Asn Pro His Asn Thr Xaa Glu Ser Arg Leu Val Val Asp Phe Ser Gln 
35 40 45 

Phe Ser Arg Gly xaa xaa xaa val Ser Trp Pro Lys Phe Ala val Pro 
50 55 60 

Asn Leu Gln Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu 
65 70 75 80 

Ser Leu Asp val Ser Ala Ala Phe Tyr His Xaa Pro Leu His Pro Ala 
85 90 95 

Ala Met Pro His Leu Leu val Gly Ser Ser Gly Leu Xaa Arg Tyr Val 
100 105 110 

Ala Arg Leu Ser Ser Xaa Ser Arg Xaa Xaa Asn Xaa Gln His Xaa Thr 
115 120 125 

Met Gln Xaa Leu His Xaa Ser Cys Ser Arg Asn Leu Tyr Val Ser Leu 
130 135 140 

xaa Leu Leu Tyr xaa Thr Xaa Gly Arg Lys Leu His Leu Tyr Ser His 
145 150 155 160 

Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro Met Gly val Gly Leu Ser 
165 170 175 

Pro Phe Leu Leu Ala Gln Phe Thr ser Ala Ile Cys ser Val Val Arg 
180 185 190 

Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val 
195 200 205 

Leu Gly Ala Lys Ser Val Gin His Leu Glu Ser Leu Xaa Xaa Xaa Xaa 
210 215 220 

Thr Asn Phe Leu Leu Ser Leu Gly Ile His feu Asn Pro Xaa Lys Thr 
225 230 235 240 

Lys Arg Trp Gly Tyr Ser Leu Xaa Phe Met Gly Tyr val Ile Gly Xaa 
245 250 255 

Xaa Gly Xaa Leu Pro Gln Xaa His Ile Xaa Xaa Lys Ile Lys Xaa Cys 
260 265 270 

Page 4 



eolf-seql 
Phe Arg Lys Leu Pro val Asn Arg Pro Ile Asp Trp Lys Val Cys Gln 

275 280 285 

Arg Ile Val Gly Leu Leu Gly Phe Ala Ala Pro Phe Thr Gln Cys Gly 
290 	 295 300 

Tyr Pro Ala Leu Met Pro Leu Tyr Ala Cys Ile Gln Xaa Lys Gln Ala 
305 	 310 315 320 

Phe Thr Phe ser Pro Thr Tyr Lys Ala Phe Leu Xaa Lys Gln Tyr Leu 
325 330 335 

Asn Leu Tyr Pro Val Ala Arg Gln 
340 

<210> 	2 
<211> 	337 
<212> 	PRT 
<213> 	artificial sequence 

<220> 
<223> 	mutated Y07587 polymerase domain (del YMDDVVL) 

<400> 	2 

Glu Asp Trp Gly Pro cys Ala Glu His Gly Glu His His Ile Arg Ile 
1 	 5 10 15 

Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys 
20 25 30 

Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gln 
35 40 45 

Phe Ser Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro 
50 	 55 60 

Asn Leu Gln Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu 
65 	 70 75 80 

Ser Leu Asp val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala 
85 90 95 

Ala Met Pro His Leu Leu val Gly Ser Ser Gly Leu Ser Arg Tyr Val 
100 105 110 

Ala Arg Leu Ser Ser Asn ser Arg Ile Phe Asn Tyr Gln HiS Gly Thr 
115 120 125 

Met Gln Asn Leu His Asp Ser Cys ser Arg Asn Leu Tyr Val Ser Leu 
130 	 135 140 

Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu His Leu Tyr ser His 
145 	 150 155 160 
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Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro Met Gly Val Gly Leu Ser 
165 170 175 

Pro Phe Leu Leu Ala Gln Phe Thr Ser Ala Ile Cys Ser Val Val Arg 
180 185 190 

Arg Ala Phe Pro His Cys Leu Ala Phe Ser Gly Ala Lys Ser val Gln 
195 200 205 

His Leu Glu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu 
210 215 220 

Gly Ile His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu 
225 230 235 240 

His Phe Met Gly Tyr Val Ile Gly Cys Tyr Gly Ser Leu Pro Gln Asp 
245 250 255 

His Ile Ile Gln Lys Ile Lys Glu Cys Phe Arg Lys Leu Pro Val Asn 
260 265 270 

Arg Pro Ile Asp Trp Lys val cys Gin Arg Ile val Gly Leu Leu Gly 
275 280 285 

Phe Ala Ala Pro Phe Thr Gln Cys Gly Tyr Pro Ala Leu Met Pro Leu 
290 295 300 

Tyr Ala cys Ile Gln Ser Lys Gln Ala Phe Thr Phe Ser Pro Thr Tyr 
305 310 315 320 

Lys Ala Phe Leu Cys Lys Gln Tyr Leu Asn Leu Tyr Pro val Ala Arg 
325 330 335 

Gln 

<210> 3 
<211> 153 
<212> PRT 
<213> Hepatitis B virus 

<220> 
<221> MISC_FEATURE 
<222> (2)..(2) 
<223> xaa (2) can be Ser (S) or Pro (P) 

<220> 
<221> MISC_FEATURE 
<222> (19),.(19) 
<223> xaa (19) can be Ala (A) or val 	(v) 

<220> 
<221> MISC_FEATURE 
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<222> 	(20)..(20) 
<223> 	Xaa (20) can be Ile (I) or Met (M) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(30)..(30) 
<223> 	xaa (30) can be val 	(v) or Leu (L) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(31)..(31) 
<223> 	Xaa (31) can be Ala (A) or Ser (S) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(53)..(53) 
<223> 	xaa (53) can be Lys (K) or Asn (N) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(54)..(54) 
<223> 	xaa (54) can be Leu (L) or Ile (I) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(55)..(55) 
<223> 	xaa (55) can be Leu (L) or Ile (I) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(97)..(97) 
<223> 	Xaa (97) can be Ala (A) or Thr (T) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(108)..(108) 
<223> 	xaa (108) can be Tyr (Y) or Ser 	(5) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(115)..(115) 
<223> 	Xaa (115) can be Pro (P) or Leu (L) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(116)..(116) 
<223> 	Xaa (116) can be Phe (F) or Tyr (Y) 

<220> 
<221> 	MISC_FEATURE 
<222> 	(128)..(128) 
<223> 	xaa (128) can be val (v) or Asp (C) 

<400> 	3 

Arg Xaa Gly Leu Cys Gln val Phe Ala Asp Ala Thr Pro Thr Gly Trp 
1 	 5 10 15 

Gly Leu Xaa Xaa Gly His Gln Arg Met Arg Gly Thr Phe Xaa Xaa Pro 
20 25 30 

Leu Pro Ile His Thr Ala Glu Leu Leu Ala Ala Cys Phe Ala Arg Ser 
35 40 45 

Arg Ser Gly Ala Xaa Xaa Xaa Gly Thr Asp Asn Ser val val Leu Ser 
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eolf-seql 
50 
	

55 	 60 

Arg Lys Tyr Thr Ser Phe Pro Trp Leu Leu Gly Cys Ala Ala Asn Trp 
65 	 70 75 80 

Ile Leu Arg Gly Thr ser Phe val Tyr val Pro Ser Ala Leu Asn Pro 
85 90 95 

Xaa Asp Asp Pro Ser Arg Gly Arg Leu Gly Leu Xaa Arg Pro Leu Leu 
100 105 110 

Arg Leu xaa xaa Arg Pro Thr Thr Gly Arg Thr Ser Leu Tyr Ala xaa 
115 120 125 

Ser Pro ser val 	Pro Ser His Leu Pro Asp Arg val His Phe Ala Ser 
130 	 135 140 

Pro Leu His val Ala Trp Arg Pro Pro 
145 	 150 

<210> 	4 
<211> 	120 
<212> 	PRT 
<213> 	artificial sequence 

<220> 
<223> 	mutated v07587 RNaseH domain (deletion 710-742 	; subsittution 

D689H v769v V776Y 0777H) 

<400> 	4 

Arg Pro Gly Leu Cys Gln Val Phe Ala His Ala Thr Pro Thr Gly Trp 
1 	 5 10 15 

Gly Leu Val Met Gly His Gln Arg Met Arg Gly Thr Phe Leu Ser Arg 
20 25 30 

Lys Tyr Thr ser Phe Pro Trp Leu Leu Gly Cys Ala Ala Asn Trp Ile 
35 40 45 

Leu Arg Gly Thr Ser Phe val Tyr Tyr Pro Ser Ala Leu Asn Pro Tyr 
50 	 55 60 

His Asp Pro Ser Arg Gly Arg Leu Gly Leu ser Arg Pro Leu Leu Arg 
65 	 70 75 80 

Leu Pro Phe Arg Pro Thr Thr Gly Arg Thr Ser Leu Tyr Ala Asp ser 
85 90 95 

Pro Ser val 	Pro Ser His Leu Pro Asp Arg val His Phe Ala ser Pro 
100 105 110 

Leu His Val Ala Trp Arg Pro Pro 
115 120 
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eolf-seql 

<210> 	5 
<211> 792 
<212> PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	Y07587 polymerase with mutated polymerase and RNaseH domains 

<400> 	5 

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

Glu Ala Gly Pro Leu Glu Glu Glu Leu Pro Arg Leu Ala Asp Glu Gly 
20 25 30 

Leu Asn Arg Arg Val. Ala Glu Asp Leu Asn Leu Gly Asn Leu Asn val 
35 40 45 

Ser Ile Pro Trp Thr His Lys val Gly Asn Phe Thr Gly Leu Tyr ser 
50 55 60 

Ser Thr Val Pro val Phe Asn Pro His Trp Lys Thr Pro Ser Phe Pro 
65 70 75 80 

Asn Ile His Leu His Gln Asp Ile Ile Lys Lys Cys Glu Gln Phe Val 
85 90 95 

Gly Pro Leu Thr val Asn Glu Lys Arg Arg Leu Gln Leu Ile Met Pro 
100 105 110 

Ala Arg Phe Tyr Pro Asn val Thr Lys Tyr Leu Pro Leu Asp Lys Gly 
115 120 125 

Ile Lys Pro Tyr Tyr Pro Glu His Leu val Asn His Tyr Phe Gin Thr 
130 135 140 

Arg His Tyr Leu His Thr Leu Trp Lys Ala Gly Ile Leu Tyr Lys Arg 
145 150 155 160 

Glu Thr Thr His Ser Ala Ser Phe Cys Gly ser Pro Tyr Ser Trp Glu 
165 170 175 

Gin Lys Lou Gin His Gly Ala Glu Ser Phe His Gln Gin Ser Ser Gly 
180 185 190 

Ile Leu Ser Arg Pro Pro val Gly Ser Ser Leu Gln ser Lys His Arg 
195 200 205 

Lys Ser Arg Leu Gly Leu Gln Ser Gln Gin Gly His Leu Ala Arg Arg 
210 215 220 
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Gln Gln Gly Arg Ser Trp Ser Ile Arg Ala Gly Ile His Pro Thr Ala 
225 230 235 240 

Arg Arg Ser Phe Gly Val Glu Pro Ser Gly Ser Gly His Ser Thr Asn 
245 250 255 

Leu Ala Ser Lys Ser Ala Ser Cys Leu Tyr Gln Ser Pro val Arg Lys 
260 265 270 

Ala Ala Tyr Pro Ala val Ser Thr Phe Glu Lys His Ser Ser Ser Gly 
275 280 285 

His Ala val Glu Leu His Asn Leu Pro Pro Asn Ser Ala Arg Ser Gln 
290 295 300 

Ser Glu Arg Pro val Phe Pro Cys Trp Trp Leu Gln Phe Arg Asn Ser 
305 310 315 320 

Lys Pro Cys Ser Asp Tyr Cys Leu Ser His Ile val Asn Leu Leu Glu 
325 330 335 

Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His Ile Arg Ile Pro 
340 345 350 

Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu val Asp Lys Asn 
355 360 365 

Pro His Asn Thr Ala Glu Ser Arg Leu Val val Asp Phe Ser Gln Phe 
370 375 380 

Ser Arg Gly Asn Tyr Arg Val ser Trp Pro Lys Phe Ala val Pro Asn 
385 390 395 400 

Leu Gln ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser 
405 410 415 

Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala 
420 425 430 

Met Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala 
435 440 445 

Arg Leu Ser Ser Asn Ser Arg Ile Phe Asn Tyr Gin His Gly Thr Met 
450 455 460 

Gln Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr Val ser Leu Leu 
465 470 475 480 

Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro 
485 490 495 
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Ile Ile Leu Gly Phe Arg Lys Ile Pro Met Gly Val Gly Leu Ser Pro 

500 505 510 

Phe Leu Leu Ala Gln Phe Thr Ser Ala Ile Cys Ser Val Val Arg Arg 
515 520 525 

Ala Phe Pro His Cys Leu Ala Phe Ser Gly Ala Lys Ser val Gln His 
530 535 540 

Leu Glu Ser Leu Phe Thr Ala val Thr Asn Phe Leu Leu ser Leu Gly 
545 550 555 560 

Ile His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His 
565 570 575 

Phe Met Gly Tyr val Ile Gly Cys Tyr Gly ser Leu Pro Gln Asp His 
580 585 590 

Ile Ile Gln Lys Ile Lys Glu Cys Phe Arg Lys Leu Pro val Asn Arg 
595 600 605 

Pro Ile Asp Trp Lys Val Cys Gln Arg Ile Val Gly Leu Leu Gly Phe 
610 615 620 

Ala Ala Pro Phe Thr Gln Cys Gly Tyr Pro Ala Leu Met Pro Leu Tyr 
625 630 635 640 

Ala Cys Ile Gln Ser Lys Gln Ala Phe Thr Phe Ser Pro Thr Tyr Lys 
645 650 655 

Ala Phe Leu Cys Lys Gln Tyr Leu Asn Leu Tyr Pro val Ala Arg Gln 
660 665 670 

Arg Pro Gly Leu Cys Gln val Phe Ala His Ala Thr Pro Thr Gly Trp 
675 680 685 

Gly Leu Val Met Gly His Gln Arg Met Arg Gly Thr Phe Leu Ser Arg 
690 695 700 

Lys Tyr Thr Ser Phe Pro Trp Leu Leu Gly Cys Ala Ala Asn Trp Ile 
705 710 715 720 

Leu Arg Gly Thr Ser Phe Val Tyr Tyr Pro Ser Ala Leu Asn Pro Tyr 
725 730 735 

His Asp Pro Ser Arg Gly Arg Leu Gly Leu ser Arg Pro Leu Leu Arg 
740 745 750 

Leu Pro Phe Arg Pro Thr Thr Gly Arg Thr Ser Leu Tyr Ala Asp Ser 
755 760 765 
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Pro Ser val 	Pro Ser His Leu Pro Asp Arg Val His Phe Ala Ser Pro 

770 	 775 780 

Leu His Val Ala Trp Arg Pro Pro 
785 	 790 

<210> 	6 
<211> 	939 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	fusion between a trunctaed version of HBc (1-148) and the mutated 

Y07587 polymerase 

<400> 	6 

Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1 	 5 	 10 15 

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 	 25 30 

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 	 40 45 

Ser Pro His His Thr Ala Leu Arg Gln Ala Ile Leu Cys Trp Gly Glu 
50 	 55 60 

Leu Met Thr Leu Ala Thr Trp Val Gly Gly Asn Leu Glu Asp Pro Ile 
65 	 70 	 75 80 

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

Phe Arg Gln Leu Leu Trp Phe His Ile Ser cys Leu Thr Phe Gly Arg 
100 	 105 110 

Glu Thr val Ile Glu Tyr Leu Val Ser Phe Gly Val Trp Ile Arg Thr 
115 	 120 125 

Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro 
130 	 135 140 

Glu Thr Thr Val 	Pro Leu Ser Tyr Gln His Phe Arg Arg Leu Leu Leu 
145 	 150 	 155 160 

Leu Asp Asp Glu Ala Gly Pro Leu Glu Glu Glu Leu Pro Arg Leu Ala 
165 	 170 175 

ASp Glu Gly Leu Asn Arg Arg Val Ala Glu Asp Leu Asn Leu Gly Asn 
180 	 185 190 

Leu Asn Val Ser Ile Pro Trp Thr His Lys Val Gly Asn Phe Thr Gly 
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195 
	

200 
	

205 

Leu Tyr Ser Ser Thr Val Pro val Phe Asn Pro His Trp Lys Thr Pro 
210 215 220 

Ser Phe Pro Asn Ile His Leu His Gln Asp Ile Ile Lys Lys Cys Glu 
225 230 235 240 

Gin Phe Val Gly Pro Leu Thr Val Asn Glu Lys Arg Arg Leu Gln Leu 
245 250 255 

Ile Met Pro Ala Arg Phe Tyr Pro Asn Val Thr Lys Tyr Leu Pro Leu 
260 265 270 

Asp Lys Gly Ile Lys Pro Tyr Tyr Pro Glu His Leu Val Asn His Tyr 
275 280 285 

Phe Gin Thr Arg His Tyr Leu His Thr Leu Trp Lys Ala Gly Ile Leu 
290 295 300 

Tyr Lys Arg Glu Thr Thr His Ser Ala Ser Phe Cys Gly Ser Pro Tyr 
305 310 315 320 

Ser Trp Glu Gln Lys Leu Gln His Gly Ala Glu Ser Phe His Gln Gln 
325 330 335 

Ser Ser Gly Ile Leu Ser Arg Pro Pro Val Gly Ser Ser Leu Gln Ser 
340 345 350 

Lys His Arg Lys Ser Arg Leu Gly Leu Gln Ser Gln Gln Gly His Leu 
355 360 365 

Ala Arg Arg Gln Gln Gly Arg Ser Trp Ser Ile Arg Ala Gly Ile His 
370 375 380 

Pro Thr Ala Arg Arg Ser Phe Gly Val Glu Pro Ser Gly Ser Gly His 
385 390 395 400 

Ser Thr Asn Leu Ala Ser Lys Ser Ala Ser Cys Leu Tyr Gln Ser Pro 
405 410 415 

val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Lys His Ser 
420 425 430 

Ser Ser Gly His Ala Val Glu Leu His Asn Leu Pro Pro Asn Ser Ala 
435 440 445 

Arg Ser Gln Ser Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gln Phe 
450 455 460 

Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His Ile Val Asn 
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465 470 475 480 

Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His Ile 
485 490 495 

Arg Ile Pro Arg Thr Pro Ala Arg val Thr Gly Gly val Phe Leu vai 
500 505 510 

Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val val Asp Phe 
515 520 525 

Ser Gln Phe Ser Arg Gly Asn Tyr Arg val Ser Trp Pro Lys Phe Ala 
530 535 540 

val Pro Asn Leu Gln Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser 
545 550 555 560 

Trp Leu Ser Leu Asp val ser Ala Ala Phe Tyr His Leu Pro Leu His 
565 570 575 

Pro Ala Ala Met Pro His Leu Leu val Gly Ser Ser Gly Leu Ser Arg 
580 585 590 

Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg Ile Phe Asn Tyr Gln His 
595 600 605 

Gly Thr Met Gln Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr val 
610 615 620 

Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu His Leu Tyr 
625 630 635 640 

Ser His Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro Met Gly val Gly 
645 650 655 

Leu Ser Pro Phe Leu Leu Ala Gln Phe Thr Ser Ala Ile Cys Ser vai 
660 665 670 

val Arg Arg Ala Phe Pro His cys Leu Ala Phe Ser Gly Ala Lys Ser 
675 680 685 

val Gln His Leu Glu Ser Leu Phe Thr Ala val Thr Asn Phe Leu Leu 
690 695 700 

Ser Leu Gly Ile His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr 
705 710 715 720 

Ser Leu His Phe Met Gly Tyr val Ile Gly Cys Tyr Gly Ser Leu Pro 
725 730 735 

Gln Asp His Ile Ile Gln Lys Ile Lys Glu cys Phe Arg Lys Leu Pro 
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740 
	

745 
	

750 

val Asn Arg Pro Ile Asp Trp Lys val cys Gln Arg Ile val Gly Leu 

755 760 765 

Leu Gly Phe Ala Ala Pro Phe Thr Gin Cys Gly Tyr Pro Ala Leu Met 

770 775 780 

Pro Leu Tyr Ala Cys Ile Gln Ser Lys Gln Ala Phe Thr Phe Ser Pro 

785 790 795 800 

Thr Tyr Lys Ala Phe Leu Cys Lys Gln Tyr Leu Asn Leu Tyr Pro Val 
805 810 815 

Ala Arg Gln Arg Pro Gly Leu Cys Gln val Phe Ala His Ala Thr Pro 
820 825 830 

Thr Gly Trp Gly Leu val Met Gly His Gln Arg Met Arg Gly Thr Phe 

835 840 845 

Leu Ser Arg Lys Tyr Thr Ser Phe Pro Trp Leu Leu Gly Cys Ala Ala 

850 855 860 

Asn Trp Ile Leu Arg Gly Thr Ser Phe Val Tyr Tyr Pro Ser Ala Leu 

865 870 875 880 

Asn Pro Tyr His Asp Pro Ser Arg Gly Arg Leu Gly Leu Ser Arg Pro 
885 890 895 

Leu Leu Arg Leu Pro Phe Arg Pro Thr Thr Gly Arg Thr Ser Leu Tyr 
900 905 910 

Ala Asp Ser Pro Ser val Pro Ser His Leu Pro Asp Arg val His Phe 
915 920 925 

Ala Ser Pro Leu His val Ala Trp Arg Pro Pro 
930 935 

<210> 7 
<211> 860 
<212> PRT 
<213> artificial sequence 

<220> 
<223> fusion mutated Y07587 polymerase 

domains 
with envl and env2 immunogenic 

<400> 7 

Met Pro Leu Ser Tyr Gln His Phe Arg Arg Leu Leu Leu Leu Asp Asp 

1 5 10 15 

Glu Ala Gly Pro Leu Glu Glu Glu Leu Pro Arg Leu Ala Asp Glu Gly 
20 25 30 
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Leu Asn Arg Arg Val Ala Glu Asp Leu Asn Leu Gly Asn Leu Asn val 
35 40 45 

Ser Ile Pro Trp Thr His Lys Val Gly Asn Phe Thr Gly Leu Tyr Ser 
50 55 60 

Ser Thr val Pro val Phe Asn Pro His Trp Lys Thr Pro ser Phe Pro 
65 70 75 80 

Asn Ile His Leu His Gin Asp Ile Ile Lys Lys Cys Glu Gin Phe Val 
85 90 95 

Gly Pro Leu Thr val Asn Glu Lys Arg Arg Leu Gln Leu Ile Met Pro 
100 105 110 

Ala Arg Phe Tyr Pro Asn Val Thr Lys Tyr Leu Pro Leu Asp Lys Gly 
115 120 125 

Ile Lys Pro Tyr Tyr Pro Glu His Leu val Asn His Tyr Phe Gin Thr 
130 135 140 

Arg His Tyr Leu His Thr Leu Trp Lys Ala Gly Ile Leu Tyr Lys Arg 
145 150 155 160 

Glu Thr Thr His Ser Ala Ser Phe Cys Gly ser Pro Tyr Ser Trp Glu 
165 170 175 

Gin Lys Leu Gin His Gly Ala Glu Ser Phe His Gin Gln Ser Ser Gly 
180 185 190 

Ile Leu Ser Arg Pro Pro Val Gly Ser Ser Leu Gln ser Lys His Arg 
195 200 205 

Lys Ser Arg Leu Giy Leu Gln Ser Gin Gln Gly His Leu Ala Arg Arg 
210 215 220 

Gln Gln Gly Arg Ser Trp ser Ile Arg Ala Gly Ile His Pro Thr Ala 
225 230 235 240 

Arg Arg ser Phe Gly Val Glu Pro Ser Gly ser Gly His Ser Thr Asn 
245 250 255 

Leu Ala Ser Lys ser Ala Ser Cys Leu Tyr Gln ser Pro val Arg Lys 
260 265 270 

Ala Ala Tyr Pro Ala val Ser Thr Phe Glu Lys His ser Ser Ser Gly 
275 280 285 

His Ala Val Glu Leu His Asn Leu Pro Pro Asn Ser Ala Arg ser Gin 
290 295 300 
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Ser Glu Arg Pro val Phe Pro Cys Trp Trp Leu Gln Phe Arg Asn Ser 
305 310 315 320 

Lys Pro Cys Ser Asp Tyr cys Leu Ser His Ile val Asn Leu Leu Glu 
325 330 335 

Asp Trp Gly Pro cys Ala Glu His Gly Glu His His Ile Arg Ile Pro 
340 345 350 

Arg Thr Pro Ala Arg val Thr Gly Gly Val Phe Leu Val Asp Lys Asn 
355 360 365 

Pro His Asn Thr Ala Glu ser Arg Leu Val val Asp Phe Ser Gln Phe 
370 375 380 

Ser Arg Gly Asn Tyr Arg val Ser Trp Pro Lys Phe Ala val Pro Asn 
385 390 395 400 

Leu Gln Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu ser 
405 410 415 

Leu Asp val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala 
420 425 430 

Met Pro His Leu Leu val Gly Ser Ser Gly Leu Ser Arg Tyr val Ala 
435 440 445 

Arg Leu Ser Ser Asn Ser Arg Ile Phe Asn Tyr Gln His Gly Thr Met 
450 455 460 

Gln Asn Leu His Asp Ser cys Ser Arg Asn Leu Tyr val Ser Leu Leu 
465 470 475 480 

Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro 
485 490 495 

Ile Ile Leu Gly Phe Arg Lys Ile Pro Met Gly Val Gly Leu Ser Pro 
500 505 510 

Phe Leu Leu Ala Gln Phe Thr ser Ala Ile cys Ser val val Arg Arg 
515 520 525 

Ala Phe Pro His Cys Leu Ala Phe Ser val Leu Gin Ala Gly Phe Phe 
530 535 540 

Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu Asp Ser Trp Trp 
545 550 555 560 

Thr Ser Leu Asn Phe Leu Gly Gly Thr Thr val Cys Leu Gly Gln Gly 
565 570 575 
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Ala Lys Ser Val Gln His Leu Glu Ser Leu Phe Thr Ala Val Thr Asn 
580 585 590 

Phe Leu Leu Ser Leu Gly Ile His Leu Asn Pro Asn Lys Thr Lys Arg 
595 600 605 

Trp Gly Tyr Ser Leu His Phe Met Gly Tyr val Ile Gly Cys Tyr Gly 
610 615 620 

Ser Leu Pro Gln Asp His Ile Ile Gln Lys Ile Lys Glu Cys Phe Arg 
625 630 635 640 

Lys Leu Pro val Asn Arg Pro Ile Asp Trp Lys Val Cys Gln Arg Ile 
645 650 655 

val Gly Leu Leu Gly Phe Ala Ala Pro Phe Thr Gln Cys Gly Tyr Pro 
660 665 670 

Ala Leu Met Pro Leu Tyr Ala Cys Ile Gln Ser Lys Gln Ala Phe Thr 
675 680 685 

Phe Ser Pro Thr Tyr Lys Ala Phe Leu Cys Lys Gln Tyr Leu Asn Leu 
690 695 700 

Tyr Pro Val Ala Arg Gln Arg Pro Gly Leu Cys Gln Val Phe Ala His 
705 710 715 720 

Ala Thr Pro Thr Gly Trp Gly Leu Val Met Gly His Gln Arg Met Arg 
725 730 735 

Gly Thr Phe Leu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu 
740 745 750 

Val Pro Phe Val Gln Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu 
755 760 765 

Ser Val Ser Arg Lys Tyr Thr Ser Phe Pro Trp Leu Leu Gly Cys Ala 
770 775 780 

Ala Asn Trp Ile Leu Arg Gly Thr Ser Phe Val Tyr Tyr Pro Ser Ala 
785 790 795 800 

Leu Asn Pro Tyr His Asp Pro Ser Arg Gly Arg Leu Gly Leu Ser Arg 
805 810 815 

Pro Leu Leu Arg Leu Pro Phe Arg Pro Thr Thr Gly Arg Thr Ser Leu 
820 825 830 

Tyr Ala Asp Ser Pro Ser Val Pro Ser His Leu Pro Asp Arg Val His 
835 840 845 

Page 18 



eolf-seql 

Phe Ala Ser Pro Leu His val Ala Trp Arg Pro Pro 
850 855 860 

<210> 	8 
<211> 1007 
<212> PRT 
<213> 	artificial sequence 

<220> 
<223> fusion between truncated core (1-148)- mutated Y07587 polymerase 

- envl and env2 

<400> 	8 

Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr val Glu Leu Leu 
1 5 10 15 

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp 
20 25 30 

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu Ser Pro Glu His Cys 
35 40 45 

Ser Pro His His Thr Ala Leu Arg Gln Ala Ile Leu Cys Trp Gly Glu 
50 55 60 

Leu Met Thr Leu Ala Thr Trp val Gly Gly Asn Leu Glu Asp Pro Ile 
65 70 75 80 

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

Phe Arg Gln Lein Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gly Arg 
100 105 110 

Glu Thr Val 	Ile Glu Tyr Leu Val Ser Phe Gly Val Trp Ile Arg Thr 
115 120 125 

Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro 
130 135 140 

Glu Thr Thr val 	Pro Leu Ser Tyr Gln His Phe Arg Arg Leu Leu Leu 
145 150 155 160 

Leu Asp Asp Glu Ala Gly Pro Leu Glu Glu Glu Leu Pro Arg Leu Ala 
165 170 175 

Asp Glu Gly Leu Asn Arg Arg Val Ala Glu Asp Leu Asn Leu Gly Asn 
180 185 190 

Leu Asn Val 	Ser Ile Pro Trp Thr His Lys Val Gly Asn Phe Thr Gly 
195 200 205 
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Leu Tyr Ser Ser Thr Val Pro Val Phe Asn Pro His Trp Lys Thr Pro 
210 215 220 

Ser Phe Pro Asn Ile His Leu His Gln Asp Ile Ile Lys Lys Cys Glu 
225 230 235 240 

Gln Phe val Gly Pro Leu Thr val Asn Glu Lys Arg Arg Leu Gln Leu 
245 250 255 

Ile Met Pro Ala Arg Phe Tyr Pro Asn val Thr Lys Tyr Leu Pro Leu 
260 265 270 

Asp Lys Gly Ile Lys Pro Tyr Tyr Pro Giu His Leu val Asn HiS Tyr 
275 280 285 

Phe Gln Thr Arg His Tyr Leu His Thr Leu Trp Lys Ala Gly Ile Leu 
290 295 300 

Tyr Lys Arg Glu Thr Thr His ser Ala Ser Phe Cys Gly Ser Pro Tyr 
305 310 315 320 

Ser Trp Glu Gln Lys Leu Gln His Gly Ala Glu Ser Phe His Gin Gln 
325 330 335 

Ser Ser Gly Ile Leu Ser Arg Pro Pro Val Gly Ser Ser Leu Gln Ser 
340 345 350 

Lys His Arg Lys Ser Arg Leu Gly Leu Gln Ser Gln Gln Gly His Leu 
355 360 365 

Ala Arg Arg Gln Gln Gly Arg Ser Trp Ser Ile Arg Ala Gly Ile His 
370 375 380 

Pro Thr Ala Arg Arg Ser Phe Gly Val Glu Pro Ser Gly Ser Gly His 
385 390 395 400 

Ser Thr Asn Leu Ala Ser Lys Ser Ala Ser Cys Leu Tyr Gln Ser Pro 
405 410 415 

val Arg Lys Ala Ala Tyr Pro Ala val Ser Thr Phe Glu Lys His Ser 
420 425 430 

ser ser Gly His Ala val Glu Leu His Asn Leu Pro Pro Asn Ser Ala 
435 440 445 

Arg Ser Gln Ser Glu Arg Pro val Phe Pro Cys Trp Trp Leu Gin Phe 
450 455 460 

Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His Ile Val Asn 
465 470 475 480 
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Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His Ile 
485 490 495 

Arg Ile Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val 
500 505 510 

Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val val Asp Phe 
515 520 525 

Ser Gln Phe ser Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala 
530 535 540 

val Pro Asn Leu Gln Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser 
545 550 555 560 

Trp Leu Ser Leu Asp val Ser Ala Ala Phe Tyr His Leu Pro Leu His 
565 570 575 

Pro Ala Ala Met Pro His Leu Leu val Gly Ser Ser Gly Leu Ser Arg 
580 585 590 

Tyr val Ala Arg Leu ser Ser Asn ser Arg Ile Phe Asn Tyr Gln His 
595 600 605 

Gly Thr Met Gln Asn Leu His Asp Ser cys Ser Arg Asn Leu Tyr val 
610 615 620 

ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu His Leu Tyr 
625 630 635 640 

Ser His Pro Ile Ile Leu Gly Phe Arg Lys le Pro Met Gly val Gly 
645 650 655 

Leu Ser Pro Phe Leu Leu Ala Gln Phe Thr Ser Ala Ile Cys Ser val 
660 665 670 

Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser val Leu Gln Ala 
675 680 685 

Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln ser Leu Asp 
690 695 700 

Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr Thr val cys Leu 
705 710 715 720 

Gly Gln Gly Ala Lys ser Val Gln HiS Leu Glu ser Leu Phe Thr Ala 
725 730 735 

val Thr Asn Phe Leu Leu Ser Leu Gly Ile His Leu Asn Pro Asn Lys 
740 745 750 
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Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly Tyr Val Ile Gly 
755 760 765 

Cys Tyr Gly Ser Leu Pro Gln Asp His Ile Ile Gln Lys Ile Lys Glu 
770 775 780 

Cys Phe Arg Lys Leu Pro val Asn Arg Pro Ile Asp Trp Lys Val cys 

785 790 795 800 

Gln Arg Ile Val Gly Leu Leu Gly Phe Ala Ala Pro Phe Thr Gln cys 
805 810 815 

Gly Tyr Pro Ala Leu Met Pro Leu Tyr Ala Cys Ile Gln Ser Lys Gin 
820 825 830 

Ala Phe Thr Phe Ser Pro Thr Tyr Lys Ala Phe Leu Cys Lys Gln Tyr 
835 840 845 

Leu Asn Leu Tyr Pro Val Ala Arg Gln Arg Pro Gly Leu Cys Gln val 

850 855 860 

Phe Ala His Ala Thr Pro Thr Gly Trp Gly Leu val Met Gly His Gln 

865 870 875 880 

Arg Met Arg Gly Thr Phe Leu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
885 890 895 

Ser Leu Leu val Pro Phe Val Gln Trp Phe val Gly Leu Ser Pro Thr 
900 905 910 

val Trp Leu Ser Val Ser Arg Lys Tyr Thr Ser Phe Pro Trp Leu Leu 

915 920 925 

Gly cys Ala Ala Asn Trp Ile Leu Arg Gly Thr Ser Phe Val Tyr Tyr 

930 935 940 

Pro Ser Ala Leu Asn Pro Tyr His Asp Pro Ser Arg Gly Arg Leu Gly 

945 950 955 960 

Leu Ser Arg Pro Leu Leu Arg Leu Pro Phe Arg Pro Thr Thr Gly Arg 
965 970 975 

Thr ser Leu Tyr Ala Asp Ser Pro Ser val Pro Ser His Leu Pro Asp 
980 985 990 

Arg Val His Phe Ala ser Pro Leu His Val Ala Trp Arg 	Pro Pro 
995 1000 1005 

<210> 9 
<211> 1042 
<212> PRT 
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<213> 	artificial 	sequence 

<220> 
<223> 	fusion between native core 	(1-183) - mutated Y07587 polymerase - 

envl and env2 

<400> 	9 

Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu 
1 5 10 15 

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser val Arg Asp Leu Leu Asp 
20 25 30 

Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu Glu ser Pro Glu His cys 
35 40 45 

Ser Pro His His Thr Ala Leu Arg Gln Ala Ile Leu cys Trp Gly Glu 
50 55 60 

Leu Met Thr Leu Ala Thr Trp val Gly Gly Asn Leu Glu Asp Pro Ile 
65 70 75 80 

ser Arg Asp Leu Val Val Ser Tyr Val Asn Thr Asn Met Gly Leu Lys 
85 90 95 

Phe Arg Gln Leu Leu Trp Phe His Ile Ser cys Leu Thr Phe Gly Arg 
100 105 110 

Glu Thr Val Ile Glu Tyr Leu val Ser Phe Gly val Trp Ile Arg Thr 
115 120 125 

Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile Leu Ser Thr Leu Pro 
130 135 140 

Glu Thr Thr val Val Arg Arg Arg Gly Arg Ser Pro Arg Arg Arg Thr 
145 150 155 160 

Pro Ser Pro Arg Arg Arg Arg ser Gln Ser Pro Arg Arg Arg Arg Ser 
165 170 175 

Gln Ser Arg Glu Ser Gln Cys Pro Leu Ser Tyr Gln His Phe Arg Arg 
180 185 190 

Leu Leu Leu Leu Asp Asp Glu Ala Gly Pro Leu Glu Glu Glu Leu Pro 
195 200 205 

Arg Leu Ala Asp Glu Gly Leu Asn Arg Arg val Ala Glu Asp Leu Asn 
210 215 220 

Leu Gly Asn Leu Asn Val Ser Ile Pro Trp Thr His Lys Val Gly Asn 
225 230 235 240 
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Phe Thr Gly Leu Tyr Ser Ser Thr val Pro val Phe Asn Pro His Trp 

245 250 255 

Lys Thr Pro Ser Phe Pro Asn Ile His Leu His Gln Asp Ile Ile Lys 
260 265 270 

Lys Cys Glu Gln Phe Val Gly Pro Leu Thr val Asn Glu Lys Arg Arg 
275 280 285 

Leu Gln Leu Ile Met Pro Ala Arg Phe Tyr Pro Asn val Thr Lys Tyr 
290 295 300 

Leu Pro Leu Asp Lys Gly Ile Lys Pro Tyr Tyr Pro Glu His Leu val 
305 310 315 320 

Asn His Tyr Phe Gln Thr Arg His Tyr Leu His Thr Leu Trp Lys Ala 
325 330 335 

Gly Ile Leu Tyr Lys Arg Glu Thr Thr His Ser Ala Ser Phe Cys Gly 
340 345 350 

Ser Pro Tyr Ser Trp Glu Gln Lys Leu Gln His Gly Ala Glu Ser Phe 
355 360 365 

His Gln Gln Ser Ser Gly Ile Leu Ser Arg Pro Pro Val Gly Ser Ser 
370 375 380 

Leu Gin Ser Lys His Arg Lys Ser Arg Leu Gly Leu Gln Ser Gln Gln 
385 390 395 400 

Gly His Leu Ala Arg Arg Gin Gin Gly Arg Ser Trp Ser Ile Arg Ala 
405 410 415 

Gly Ile His Pro Thr Ala Arg Arg Ser Phe Gly Val Glu Pro ser Gly 
420 425 430 

Ser Gly His Ser Thr Asn Leu Ala Ser Lys Ser Ala Ser Cys Leu Tyr 
435 440 445 

Gln Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala val Ser Thr Phe Glu 
450 455 460 

Lys His Ser Ser Ser Gly His Ala Val Glu Leu His Asn Leu Pro Pro 
465 470 475 480 

Asn Ser Ala Arg ser Gln Ser Glu Arg Pro Val Phe Pro Cys Trp Trp 
485 490 495 

Leu Gln Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His 
500 505 510 
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Ile Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu 

515 520 525 

His His Ile Arg Ile Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val 
530 535 540 

Phe Leu val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu val 
545 550 555 560 

val Asp Phe Ser Gln Phe Ser Arg Gly Asn Tyr Arg val Ser Trp Pro 
565 570 575 

Lys Phe Ala Val 	Pro Asn Leu Gln ser Leu Thr Asn Leu Leu Ser Ser 
580 585 590 

Asn Leu Ser Trp Leu Ser Leu Asp val Ser Ala Ala Phe Tyr His Leu 
595 600 605 

Pro Leu His Pro Ala Ala Met Pro His Leu Leu val Gly Ser Ser Gly 
610 615 620 

Leu Ser Arg Tyr val Ala Arg Leu Ser Ser Asn Ser Arg Ile Phe Asn 
625 630 635 640 

Tyr Gln His Gly Thr Met Gln Asn Leu His Asp Ser Cys Ser Arg Asn 
645 650 655 

Leu Tyr val 	Ser Leu. Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu 
660 665 670 

His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro Met 
675 680 685 

Gly val Gly Leu Ser Pro Phe Leu Leu Ala Gln Phe Thr Ser Ala Ile 
690 695 700 

Cys Ser val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser val 
705 710 715 720 

Leu Gln Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln 
725 730 735 

Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr Thr 
740 745 750 

val cys Leu Gly Gln Gly Ala Lys Ser Val Gln His Leu Glu Ser Leu 
755 760 765 

Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Lein Gly Ile His Leu Asn 
770 775 780 
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Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly Tyr 
785 790 795 800 

Val Ile Gly Cys Tyr Gly Ser Leu Pro Gln Asp His Ile Ile Gin Lys 
805 810 815 

Ile Lys Glu Cys Phe Arg Lys Leu Pro Val Asn Arg Pro Ile Asp Trp 
820 825 830 

Lys val Cys Gln Arg Ile Val Gly Leu Leu Gly Phe Ala Ala Pro Phe 
835 840 845 

Thr Gln cys Gly Tyr Pro Ala Leu Met Pro Leu Tyr Ala Cys Ile Gln 
850 855 860 

ser Lys Gln Ala Phe Thr Phe Ser Pro Thr Tyr Lys Ala Phe Leu Cys 
865 870 875 880 

Lys Gin Tyr Leu Asn Leu Tyr Pro val Ala Arg Gln Arg Pro Gly Leu 
885 890 895 

Cys Gln Val Phe Ala His Ala Thr Pro Thr Gly Trp Gly Leu val Met 
900 905 910 

Gly His Gln Arg Met Arg Gly Thr Phe Leu Trp Ala Ser Ala Arg Phe 
915 920 925 

Ser Trp Leu Ser Leu Leu Val Pro Phe val Gln Trp Phe val Giy Leu 
930 935 940 

ser Pro Thr val Trp Leu ser val Ser Arg Lys Tyr Thr ser Phe Pro 
945 950 955 960 

Trp Leu Leu Gly Cys Ala Ala Asn Trp Ile Leu Arg Gly Thr Ser Phe 
965 970 975 

val Tyr Tyr Pro Ser Ala Leu Asn Pro Tyr His Asp Pro Ser Arg Gly 
980 985 990 

Arg Leu Giy Leu Ser Arg Pro Leu Leu Arg Leu Pro Phe 	Arg Pro Thr 
995 1000 1005 

Thr Gly 	Arg Thr Ser Leu Tyr Ala Asp Ser Pro Ser val Pro Ser 
1010 	 1015 1020 

His Leu 	Pro Asp Arg Val His Phe Ala ser Pro Leu His val Ala 
1025 	 1030 1035 

Trp Arg 	Pro Pro 
1040 
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<210> 	10 
<211> 	880 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	fusion between signal sequence -mutated v07587 polymerase 

transmembrane sequence 
and 

<400> 	10 

Met Val Pro Gin Ala Leu Leu Phe Val Pro Leu Leu val Phe Pro Leu 
1 	 5 	 10 	 15 

Cys Phe Gly Lys Phe Pro Ile Pro Leu Ser Tyr Gln His Phe Arg Arg 
20 	 25 	 30 

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

Arg Leu Ala Asp Glu Gly Leu Asn Arg Arg val Ala Glu Asp Leu Asn 
50 	 55 	 60 

Lea Gly Asn Leu Asn Val Ser Ile Pro Trp Thr His Lys val Gly Asn 
65 	 70 	 75 	 80 

Phe Thr Gly Leu Tyr Ser Ser Thr Val Pro Val Phe Asn Pro His Trp 
85 	 90 	 95 

Lys Thr Pro Ser Phe Pro Asn Ile His Leu His Gln Asp Ile Ile Lys 
100 	 105 	 110 

Lys Cys Glu Gln Phe Val Gly Pro Leu Thr Val Asn Glu Lys Arg Arg 
115 	 120 	 125 

Leu Gln Leu Ile Met Pro Ala Arg Phe Tyr Pro Asn val Thr Lys Tyr 
130 	 135 	 140 

Leu Pro Leu Asp Lys Gly Ile Lys Pro Tyr Tyr Pro Glu His Leu Val 
145 	 150 	 155 	 160 

Asn His Tyr Phe Gln Thr Arg His Tyr Leu His Thr Leu Trp Lys Ala 
165 	 170 	 175 

Gly Ile Leu Tyr Lys Arg Glu Thr Thr His Ser Ala Ser Phe Cys Gly 
180 	 185 	 190 

Ser Pro Tyr Ser Trp Glu Gln Lys Leu Gln His Gly Ala Glu Ser Phe 
195 	 200 	 205 

His Gin Gln Ser Ser Gly Ile Leu Ser Arg Pro Pro val Gly Ser Ser 
210 	 215 	 220 

Leu Gin Ser Lys His Arg Lys Ser Arg Leu Gly Leu Gln Ser Gln Gln 
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225 230 235 240 

Gly His Leu Ala Arg Arg Gln Gln Gly Arg Ser Trp Ser Ile Arg Ala 
245 250 255 

Gly Ile His Pro Thr Ala Arg Arg Ser Phe Gly val Glu Pro Ser Gly 
260 265 270 

Ser Gly His Ser Thr Asn Leu Ala Ser Lys Ser Ala Ser Cys Leu Tyr 
275 280 285 

Gln ser Pro val Arg Lys Ala Ala Tyr Pro Ala val Ser Thr Phe Glu 
290 295 300 

Lys His Ser Ser Ser Gly His Ala val Glu Leu His Asn Leu Pro Pro 
305 310 315 320 

Asn Ser Ala Arg Ser Gln ser Glu Arg Pro Val Phe Pro cys Trp Trp 
325 330 335 

Leu Gln Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu ser His 
340 345 350 

Ile Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu 
355 360 365 

His His Ile Arg Ile Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val 
370 375 380 

Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val 
385 390 395 400 

val Asp Phe Ser Gln Phe Ser Arg Gly Asn Tyr Arg val Ser Trp Pro 
405 410 415 

Lys Phe Ala val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser 
420 425 430 

Asn Leu Ser Trp Leu Ser Leu Asp val Ser Ala Ala Phe Tyr His Leu 
435 440 445 

Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly 
450 455 460 

Leu Ser Arg Tyr Val Ala Arg Leu Ser ser Asn Ser Arg Ile Phe Asn 
465 470 475 480 

Tyr Gln His Gly Thr Met Gln Asn Leu His Asp Ser Cys Ser Arg Asn 
485 490 495 

Leu Tyr val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly Arg Lys Leu 
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500 
	

505 
	

510 

His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys Ile Pro Met 
515 520 525 

Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gln Phe Thr Ser Ala Ile 
530 535 540 

Cys Ser val val Arg Arg Ala Phe Pro His cys Leu Ala Phe Ser Gly 
545 550 555 560 

Ala Lys Ser Val Gln His Leu Glu Ser Leu Phe Thr Ala Val Thr Asn 
565 570 575 

Phe Leu Leu Ser Leu Gly Ile His Leu Asn Pro Asn Lys Thr Lys Arg 
580 585 590 

Trp Gly Tyr Ser Leu His Phe Met Gly Tyr val Ile Gly Cys Tyr Gly 
595 600 605 

ser Leu Pro Gln Asp His Ile Ile Gln Lys Ile Lys Glu Cys Phe Arg 
610 615 620 

Lys Leu Pro Val Asn Arg Pro Ile Asp Trp Lys Val Cys Gln Arg Ile 
625 630 635 640 

val Gly Leu Leu Gly Phe Ala Ala Pro Phe Thr Gln Cys Gly Tyr Pro 
645 650 655 

Ala Leu Met Pro Leu Tyr Ala Cys Ile Gln Ser Lys Gln Ala Phe Thr 
660 665 670 

Phe Ser Pro Thr Tyr Lys Ala Phe Leu Cys Lys Gln Tyr Leu Asn Leu 
675 680 685 

Tyr Pro Val Ala Arg Gln Arg Pro Gly Leu Cys Gin Val Phe Ala His 
690 695 700 

Ala Thr Pro Thr Gly Trp Gly Leu Val Met Gly His Gln Arg Met Arg 
705 710 715 720 

Gly Thr Phe Leu Ser Arg Lys Tyr Thr Ser Phe Pro Trp Leu Leu Gly 
725 730 735 

Cys Ala Ala Asn Trp Ile Leu Arg Gly Thr Ser Phe Val Tyr Tyr Pro 
740 745 750 

Ser Ala Leu Asn Pro Tyr His Asp Pro Ser Arg Gly Arg Leu Gly Leu 
755 760 765 

Ser Arg Pro Leu Leu Arg Leu Pro Phe Arg Pro Thr Thr Gly Arg Thr 
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770 
	

775 
	

780 

Ser Leu Tyr Ala Asp ser Pro Ser Val Pro Ser His Leu Pro Asp Arg 
785 790 	 795 800 

val 	His Phe Ala Ser Pro Leu His val Ala Trp Arg Pro Pro Tyr val 
805 	 810 815 

Leu Leu Ser Ala Gly Ala Leu Thr Ala Leu Met Leu Ile Ile Phe Leu 
820 	 825 	 830 

Met Thr Cys Cys Arg Arg val Asn Arg Ser Glu Pro Thr Gln His Asn 
835 	 840 	 845 

Leu Arg Gly Thr Gly Arg Glu val 	Ser val Thr Pro Gln Ser Gly Lys 
850 855 	 860 

Ile Ile Ser Ser Trp Glu Ser His Lys Ser Gly Gly Glu Thr Arg Leu 
865 870 	 875 880 

<210> 11 
<211> 1027 
<212> 
<213> 

PRT 
artificial sequence 

<220> 
<223> fusion between sequence signal - truncated core (1-148) -mutated 

Y07587 polymerase - sequence TM 

<400> 11 

Met val Pro Gln Ala Leu Leu Phe val Pro Leu Leu val Phe Pro Leu 
1 5 	 10 15 

Cys Phe Gly Lys Phe Pro Ile Asp Ile Asp Pro Tyr Lys Glu Phe Gly 
20 	 25 	 30 

Ala Thr val Glu Leu Leu Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser 
35 	 40 	 45 

val Arg Asp Leu Leu Asp Thr Ala Ser Ala Leu Tyr Arg Glu Ala Leu 
50 55 	 60 

Glu Ser Pro Glu His Cys Ser Pro His His Thr Ala Leu Arg Gln Ala 
65 70 	 75 80 

Ile Leu Cys Trp Gly Glu Leu Met Thr Leu Ala Thr Trp val Gly Gly 
85 	 90 95 

Asn Leu Glu Asp Pro Ile Ser Arg Asp Leu Val Val Ser Tyr Val Asn 
100 	 105 	 110 

Thr Asn Met Gly Leu Lys Phe Arg Gln Leu Leu Trp Phe His Ile Ser 
115 	 120 	 125 
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Cys Leu Thr Phe Gly Arg Glu Thr val Ile Glu Tyr Leu val Ser Phe 
130 135 140 

Gly Val Trp Ile Arg Thr Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro 
145 150 155 160 

Ile Leu Ser Thr Leu Pro Glu Thr Thr val Pro Leu Ser Tyr Gln His 
165 170 175 

Phe Arg Arg Leu Leu Leu Leu Asp Asp Glu Ala Gly Pro Leu Glu Glu 
180 185 190 

Glu Leu Pro Arg Leu Ala Asp Glu Gly Leu Asn Arg Arg Val Ala Glu 
195 200 205 

Asp Leu Asn Leu Gly Asn Leu Asn val Ser Ile Pro Trp Thr His Lys 
210 215 220 

Val Gly Asn Phe Thr Gly Leu Tyr Ser Ser Thr val Pro val Phe Asn 
225 230 235 240 

Pro His Trp Lys Thr Pro Ser Phe Pro Asn Ile His Leu His Gin Asp 
245 250 255 

Ile Ile Lys Lys Cys Glu Gln Phe Val Gly Pro Leu Thr val Asn Glu 
260 265 270 

Lys Arg Arg Leu Gln Leu Ile Met Pro Ala Arg Phe Tyr Pro Asn val 
275 280 285 

Thr Lys Tyr Leu Pro Leu Asp Lys Gly Ile Lys Pro Tyr Tyr Pro Glu 
290 295 300 

His Leu val Asn His Tyr Phe Gln Thr Arg His Tyr Leu His Thr Leu 
305 310 315 320 

Trp Lys Ala Gly Ile Leu Tyr Lys Arg Glu Thr Thr His Ser Ala Ser 
325 330 335 

Phe Cys Gly Ser Pro Tyr Ser Trp Glu Gin Lys Leu Gln His Gly Ala 
340 345 350 

Glu Ser Phe His Gln Gln Ser Ser Gly Ile Leu Ser Arg Pro Pro Val 
355 360 365 

Gly Ser Ser Leu Gln Ser Lys His Arg Lys Ser Arg Leu Gly Leu Gln 
370 375 380 

Ser Gln Gln Gly His Leu Ala Arg Arg Gin Gln. Gly Arg Ser Trp Ser 
385 390 395 400 
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Ile Arg Ala Gly Ile His Pro Thr Ala Arg Arg Ser Phe Gly Val Glu 
405 410 415 

Pro Ser Gly Ser Gly His Ser Thr Asn Leu Ala Ser Lys Ser Ala Ser 
420 425 430 

Cys Leu Tyr Gln Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala val Ser 
435 440 445 

Thr Phe Glu Lys His Ser Ser Ser Gly His Ala Val Glu Leu His Asn 
450 455 460 

Leu Pro Pro Asn Ser Ala Arg Ser Gln Ser Glu Arg Pro Val Phe Pro 
465 470 475 480 

Cys Trp Trp Leu Gln Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys 
485 490 495 

Leu Ser His Ile val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu 
500 505 510 

His Gly. Glu His His Ile Arg Ile Pro Arg Thr Pro Ala Arg Val Thr 
515 520 525 

Gly Gly val Phe Leu val Asp Lys Asn Pro His Asn Thr Ala Glu ser 
530 535 540 

Arg Leu Val val Asp Phe Ser Gln Phe Ser Arg Gly Asn Tyr Arg val 
545 550 555 560 

Sere Trp Pro Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu 
565 570 575 

Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe 
580 585 590 

Tyr His Leu Pro Leu His Pro Ala Ala Met Pro His Leu Leu val Gly 
595 600 605 

ser ser Gly Leu ser Arg Tyr val Ala Arg Leu ser Ser Asn Ser Arg 
610 615 620 

Ile Phe Asn Tyr Gln His Gly Thr Met Gin Asn Leu His Asp Ser Cys 
625 630 635 640 

Ser Arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly 
645 650 655 

Arg Lys Leu His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys 
660 665 670 

Page 32 



eolf-seql 

Ile Pro Met Gly val Gly Leu Ser Pro Phe Leu Leu Ala Gln Phe Thr 
675 680 685 

Ser Ala Ile Cys Ser Val Val Arg Arg Ala Phe Pro His. Cys Leu Ala 
690 695 700 

Phe ser Gly Ala Lys Ser val Gln His Leu Glu ser Leu Phe Thr Ala 
705 710 715 720 

val Thr Asn Phe Leu Leu Ser Leu Gly Ile His Leu Asn Pro Asn Lys 
725 730 735 

Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly Tyr Val Ile Gly 
740 745 750 

Cys Tyr Gly Ser Leu Pro Gln Asp His Ile Ile Gln Lys Ile Lys Glu 
755 760 765 

Cys Phe Arg Lys Leu Pro val Asn Arg Pro Ile Asp Trp Lys Val Cys 
770 775 780 

Gln Arg Ile Val Gly Leu Leu Gly Phe Ala Ala Pro Phe Thr Gln Cys 
785 790 795 800 

Gly Tyr Pro Ala Leu Met Pro Leu Tyr Ala Cys Ile Gln Ser Lys Gln 
805 810 815 

Ala Phe Thr Phe Ser Pro Thr Tyr Lys Ala Phe Leu Cys Lys Gln Tyr 
820 825 830 

Leu Asn Leu Tyr Pro Val Ala Arg Gln Arg Pro Gly Leu Cys Gln val 
835 840 845 

Phe Ala His Ala Thr Pro Thr Gly Trp Gly Leu Val Met Gly His Gln 
850 855 860 

Arg Met Arg Gly Thr Phe Leu ser Arg Lys Tyr Thr Ser Phe Pro Trp 
865 870 875 880 

Leu Leu Gly Cys Ala Ala Asn Trp Ile Leu Arg Gly Thr Ser Phe val 
885 890 895 

Tyr Tyr Pro Ser Ala Leu Asn Pro Tyr His Asp Pro Ser Arg Gly Arg 
900 905 910 

Leu Gly Leo Ser Arg Pro Leo Leu Arg Leu Pro Phe Arg Pro Thr Thr 
915 920 925 

Gly Arg Thr Ser Leu Tyr Ala Asp Ser Pro Ser val Pro Ser His Leu 
930 935 940 
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Pro Asp Arg val 	His Phe Ala Ser Pro Leu His val Ala Trp Arg Pro 
945 	 950 	 955 	 960 

Pro Tyr Val Leu Leu Ser Ala Gly Ala Leu Thr Ala Leu Met Leu Ile 
965 	 970 	 975 

Ile Phe Leu Met Thr Cys cys Arg Arg val Asn Arg Ser Glu Pro Thr 
980 	 985 	 990 

Gln His Asn Leu Arg Gly Thr Gly 	Arg Glu Val Ser 'Val 	Thr Pro Gln 
995 	 1000 	 1005 

Ser Gly 	Lys Ile Ile Ser Ser 	Trp Glu Ser His Lys 	Ser Gly Gly 
1010 	 1015 	 1020 

Glu Thr 	Arg Leu 
1025 

<210> 	12 
<211> 	1095 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	fusion between signal sequence -core (1'148)- mutated Y07587 

polymerase -envl-env2 and TM sequence 

<400> 	12 

Met val 	Pro Gln Ala Leu Leu Phe Val 	Pro Leu Leu val 	Phe Pro Leu 
1 	 5 	 10 	 15 

Cys Phe Gly Lys Phe Pro Ile Asp Ile Asp Pro Tyr Lys Glu Phe Gly 
20 	 25 	 30 

Ala Thr Val Glu Leu Leu Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser 
35 	 40 	 45 

Val Arg Asp Leu Leu Asp Thr Ala ser Ala Leu Tyr Arg Glu Ala Leu 
50 	 55 	 60 

Glu Ser Pro Glu His Cys Ser Pro His His Thr Ala Leu Arg Gln Ala 
65 	 70 	 75 	 80 

Ile Leu cys Trp Gly Glu Leu Met Thr Leu Ala Thr Trp Val Gly Gly 
85 	 90 	 95 

Asn Leu Glu Asp Pro Ile Ser Arg Asp Leu Val val Ser Tyr val Asn 
100 	 105 	 110 

Thr Asn Met Gly Leu Lys Phe Arg Gln Leu Leu Trp Phe His Ile Ser 
115 	 120 	 125 
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Cys Leu Thr Phe Gly Arg Glu Thr Val Ile Glu Tyr Leu Val Ser Phe 
130 135 140 

Gly Val Trp Ile Arg Thr Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro 
145 150 155 160 

Ile Leu Ser Thr Leu Pro Glu Thr Thr Val Pro Leu Ser Tyr Gln His 
165 170 175 

Phe Arg Arg Leu Leu Leu Leu Asp Asp Glu Ala Gly Pro Leu Glu Glu 
180 185 190 

Glu Leu Pro Arg Leu Ala Asp Glu Gly Leu Asn Arg Arg val Ala Glu 
195 200 205 

Asp Leu Asn Leu Gly Asn Leu Asn val Ser Ile Pro Trp Thr His Lys 
210 215 220 

Val Gly Asn Phe Thr Gly Leu Tyr Ser Ser Thr Val Pro Val Phe Asn 
225 230 235 240 

Pro His Trp Lys Thr Pro Ser Phe Pro Asn Ile His Leu His Gln Asp 
245 250 255 

Ile Ile Lys Lys Cys Glu Gln Phe Val Gly Pro Leu Thr val Asn Glu 
260 265 270 

Lys Arg Arg Leu Gln Leu Ile Met Pro Ala Arg Phe Tyr Pro Asn Val 
275 280 285 

Thr Lys Tyr Lein Pro Leu Asp Lys Gly Ile Lys Pro Tyr Tyr Pro Glu 
290 295 300 

His Leu Val Asn His Tyr Phe Gln Thr Arg His Tyr Leu His Thr Leu 
305 310 315 320 

Trp Lys Ala Gly Ile Leu Tyr Lys Arg Glu Thr Thr His Ser Ala Ser 
325 330 335 

Phe Cys Gly Ser Pro Tyr Ser Trp Glu Gln Lys Leu Gln His Gly Ala 
340 345 350 

Glu Ser Phe His Gln Gln Ser Ser Gly Ile Leu Ser Arg Pro Pro Val 
355 360 365 

Gly Ser Ser Leu Gln Ser Lys His Arg Lys Ser Arg Leu Gly Leu Gln 
370 375 380 

Ser Gln Gln Gly His Leu Ala Arg Arg Gln Gln Gly Arg Ser Trp Ser 
385 390 395 400 
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Ile Arg Ala Gly Ile His Pro Thr Ala Arg Arg Ser Phe Gly Val Glu 
405 410 415 

Pro Ser Gly Ser Gly His Ser Thr Asn Lein Ala Ser Lys Ser Ala Ser 
420 425 430 

Cys Leu Tyr Gln Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala val Ser 
435 440 445 

Thr Phe Glu Lys His ser Ser ser Gly His Ala val Glu Leu His Asn 
450 455 460 

Leu Pro Pro Asn Ser Ala Arg Ser. Gln Ser Glu Arg Pro val Phe Pro 
465 470 475 480 

Cys Trp Trp Leu Gln Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr cys 
485 490 495 

Leu Ser His Ile Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu 
500 505 510 

His Gly Glu His His Ile Arg Ile Pro Arg Thr Pro Ala Arg val Thr 
515 520 525 

Gly Gly val Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser 
530 535 540 

Arg Leu val val Asp Phe Ser Gln Phe Ser Arg Gly Asn Tyr Arg val 
545 550 555 560 

Ser Trp Pro Lys Phe Ala val Pro Asn Leu Gln ser Leu Thr Asn Leu 
565 570 575 

Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp val Ser Ala Ala Phe 
580 585 590 

Tyr His Leu Pro Leu His Pro Ala Ala Met Pro His Leu Leu val Gly 
595 600 605 

ser Ser Gly Leu Ser Arg Tyr val Ala Arg Leu Ser Ser Asn ser Arg 
610 615 620 

Ile Phe Asn Tyr Gln His Gly Thr Met Gln Asn Leu His Asp Ser cys 
625 630 635 640 

Ser Arg Asn Leu Tyr val ser Leu Leu Leu Leu Tyr Gln Thr Phe Gly 
645 650 655 

Arg Lys Leu His Leu Tyr Ser His Pro Ile Ile Leu Gly Phe Arg Lys 
660 665 670 
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Ile Pro Met Gly Val Gly Leu ser Pro Phe Leu Leu Ala Gln Phe Thr 
675 680 685 

Ser Ala Ile cys Ser val val Arg Arg Ala Phe Pro His Cys Leu Ala 
690 695 700 

Phe Ser val Leu Gln Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr 
705 710 715 720 

Ile Pro Gln Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Giy 
725 730 735 

Giy Thr Thr val Cys Leu Gly Gin Gly Ala Lys Ser Val Gln His Leu 
740 745 750 

Glu Ser Leu Phe Thr Ala val Thr Asn Phe Leu Leu Ser Leu Gly Ile 
755 760 765 

His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr ser Leu His Phe 
770 775 780 

Met Gly Tyr Val Ile Gly Cys Tyr Gly Ser Leu Pro Gln Asp His Ile 
785 790 795 800 

Ile Gln Lys Ile Lys Glu Cys Phe Arg Lys Leu Pro Val Asn Arg Pro 
805 810 815 

Ile Asp Trp Lys Val Cys Gln Arg Ile Val Gly Leu Leu Gly Phe Ala 
820 825 830 

A P o Phe Thr Gln Cys Gly Tyr Pro Ala Leu Met Pro Leu Tyr Ala 
835 840 845 

Cys Ile Gln Ser Lys Gln Ala Phe Thr Phe ser Pro Thr Tyr Lys Ala 
850 855 860 

Phe Leu Cys Lys Gln Tyr Leu Asn Leu Tyr Pro Val Ala Arg Gln Arg 
865 870 875 880 

Pro Gly Leu Cys Gln val Phe Ala His Ala Thr Pro Thr Gly Trp Gly 
885 890 895 

Leu val Met Gly His Gin Arg Met Arg Gly Thr Phe Leu Trp Ala Ser 
900 905 910 

Ala Arg Phe ser Trp Leu Ser Leu Leu val Pro Phe val Gln Trp Phe 
915 920 925 

val Gly Leu Ser Pro Thr val Trp Leu Ser Val Ser Arg Lys Tyr Thr 
930 935 940 
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Ser Phe Pro Trp Leu Leu Gly cys Ala Ala Asn Trp Ile Leu Arg Gly 
945 	 950 	 955 	 960 

Thr Ser Phe val Tyr Tyr Pro Ser Ala Leu Asn Pro Tyr His Asp Pro 
965 	 970 	 975 

Ser Arg Gly Arg Leu Gly Leu Ser Arg Pro Leu Leu Arg Leu Pro Phe 
980 	 985 	 990 

Arg Pro Thr Thr Gly Arg Thr Ser Leu Tyr Ala Asp Ser Pro Ser val 
995 	 1000 1005 

Pro Ser 	His Leu Pro Asp Arg 	val His Phe Ala Ser 	Pro Leu His 
1010 	 1015 1020 

val Ala 	Trp Arg Pro Pro Tyr 	val Leu Leu Ser Ala 	Gly Ala Leu 
1025 	 1030 1035 

Thr Ala 	Leu Met Leu Ile Ile 	Phe Leu Met Thr Cys 	Cys Arg Arg 
1040 	 1045 1050 

val Asn 	Arg Ser Glu Pro Thr 	Gln His Asn Leu Arg 	Gly Thr Gly 
1055 	 1060 1065 

Arg Glu 	val 	ser val 	Thr Pro 	Gln Ser Gly Lys Ile 	Ile Ser Ser 
1070 	 1075 1080 

Trp Glu 	Ser His Lys Ser Gly 	Gly Glu Thr Arg Leu 
1085 	 1090 1095 

<210> 	13 
<211> 	2379 
<212> 	DNA 
<213> 	artificial 	sequence 

<220> 
<223> 	nucleotide sequence encoding the mutated v07587 polymerase 

<400> 	13 
atgccactga gctaccagca ctttcgcagg ctgttactgc tggatgatga agctggaccg 60 

ctggaggagg agctgccacg tctggctgat gagggactga accgtcgtgt ggctgaggac 120 

ctgaacctgg gcaacctgaa cgtgagcatt ccttggactc ataaggtggg aaactttacg 180 

ggactttatt cttctactgt acctgtcttt aaccctcatt ggaaaacacc ctcttttcct 240 

aatatacatt tacaccaaga cattatcaag aaatgtgaac aatttgtagg accactcaca 300 

gtcaatgaga aaagaagact gcaattgatt atgcctgcta ggttttatcc aaatgttacc 360 

aaatatttgc cattggataa gggtattaaa ccttattatc cagaacatct agttaatcat 420 

tacttccaaa ccagacatta tttacacact ctatggaagg caggtatatt atataagaga 480 

gaaacaacac atagtgcctc attttgtggg tcaccatatt cttgggaaca aaagctacag 540 
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eolf-seql 

agccacccga ttattttagg gttccgcaag atcccgatgg gtgttggtct gtctccattc 1980 

ctgttagcgc aattcaccag cgcaatctgc agcgttgtgc gcagagcgtt tccgcattgc 2040 

ctggcgttta gcggtgcgaa aagcgtgcaa cacctggaaa gcctgttcac ggcagtgacg 2100 

aacttcctgc tgagcctggg cattcacctg aaccctaaca aaacaaagag atggggttac 2160 

tctttacatt tcatgggcta tgtcattgga tgttatgggt cattgccaca agatcacatc 2220 

atacaaaaga tcaaagaatg ttttcgaaaa cttcctgtta acagacctat tgattggaaa 2280 

gtctgtcaac gtattgtggg tcttttgggt tttgctgctc cttttacaca atgtggttat 2340 

cctgctttaa tgcctttgta tgcatgtatt cagtcgaagc aggcttttac tttctcgcca 2400 

acttacaagg cctttctgtg taaacaatac ctgaaccttt accctgttgc tcggcaaaga 2460 

ccaggtctgt gccaagtgtt tgctcacgca acccctactg gctggggatt ggtcatggga 2520 

catcagcgca tgcgtggaac ctttctgtcc agaaaatata catcgtttcc atggctgcta 2580 

ggctgtgctg ccaactggat actgagaggc accagcttcg tgtattatcc cagcgctctc 2640 

aacccttacc atgatccttc tcgaggtaga ctgggcctga gcagacctct gctgagactc 2700 

cccttccgac ccacaaccgg aagaacaagc ctgtatgccg atagccctag cgtccccagc 2760 

cacctccctg atagagtcca ttttgccagc ccactccatg tggcctggag gcctccctaa 2820 

<210> 	15 
<211> 	3024 
<212> 	DNA 
<213> 	artificial 	sequence 

<220> 
<223> 	nucleotide sequence encoding the fusion between truncated core 

(1-148)-mutated Y07587 polymerase-envl and env2 

<400> .15 
atggatatcg atccctacaa ggagttcggt gccaccgtcg aactgctgag cttcctgccc 60 

agcgatttct tcccaagcgt acgtgacctt ctagatacag cctcagctct gtatcgggaa 120 

gccttagagt ctcctgagca ttgttcacct caccatactg ctctcaggca agcaattctg 180 

tgctggggag aactaatgac tctagctacc tgggtgggtg gtaatttgga agatccaata 240 

tccagggacc tagtagtcag ttatgtcaac actaatatgg gactaaagtt ccgacaacta 300 

ttgtggtttc acatttcttg tctcactttt ggaagagaaa cagttataga atatttggtg 360 

tctttcggag tgtggattcg cactcctcca gcttatagac caccaaacgc accgatactg 420 
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ctggatgatg aagctggacc gctggaggag gagctgccac gtctggctga tgagggactg 540 

aaccgtcgtg tggctgagga cctgaacctg ggcaacctga acgtgagcat tccttggact 600 

cataaggtgg gaaactttac gggactttat tcttctactg tacctgtctt taaccctcat 660 

tggaaaacac cctcttttcc taatatacat ttacaccaag acattatcaa gaaatgtgaa 720 

caatttgtag gaccactcac agtcaatOg aaaagaagac tgcaattgat tatgcctgct 780 
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eolf-seql 
cacatttctt gtctcacttt tggaagagaa acagttatag aatatttggt gtctttcgga 3540 

gtgtggattc gcactcctcc agcttataga ccaccaaacg caccgatact gagcaccctg 3600 

ccagaaacca ccgtggtgcg tcgtcgtggt cgcagcccac gcaggcgtac cccaagccca 3660 

cgtcgtcgca gaagccagag cccacgacgt cgcaggagcc agagccgtga gagccagtgc 3720 

taa 3723 

<210> 	18 
<211> 	10 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	FLP peptide (core 18-27) 

<400> 	18 

Phe Leu Pro Ser Asp Phe Phe Pro Ser Val 
1 	 5 10 

<210> 	19 
<211> 	9 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	ILC peptide (core 99-108) 

<400> 	19 

Ile Leu Cys Trp Gly Glu Leu Met Thr 
1 	 5 

<210> 	20 
<211> 	9 	_ 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	VLQ peptide (envl) 

<400> 	20 

Val 	Leu Gln Ala Gly Phe Phe Leu Leu 
1 	 5 

<210> 	21 
<211> 	9 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	FLG peptide (envl 41-49) 

<400> 	21 

Phe Leu Gly Gly Thr Thr val Cys Leu 
1 	 5 

<210> 	22 
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<211> 	10 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	GLS peptide (env2) 

<400> 	22 

Gly Leu Ser Pro Thr val Trp Leu Ser Val 
1 	 5 10 

<210> 	23 
<211> 	9 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	SLY peptide (polymerase 816-824) 

<400> 	23 

Ser Leu Tyr Ala Asp Ser Pro Ser val 
1 	 5 

<210> 	24 
<211> 	10 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	VSA peptide (polymerase) 

<400> 	24 

Val Ser Ala Ala Phe Tyr His Leu Pro Leu 
1 	 5 	 10 

<210> 	25 
<211> 	15 
<212> 	PRT 
<213> 	artificial 	sequence 

<220> 
<223> 	N13F peptide (polymerase) 

<400> 	25 

Asn Leu Asn val 	Ser Ile Pro Trp Thr His Lys Val Gly Asn Phe 
1 	 5 10 15 

<210> 	26 
<211> 	15 
<212> 	PRT 
<213> 	artificial sequence 

<220> 
<223> 	F13L peptide (env) 

<400> 	26 

Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu 
1 	 5 10 15 
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