eolf-seql
SEQUENCE LISTING

<110> Transgene SA
MARTIN, Perrine )
MARCHAND, Jean-Baptiste
SILVESTRE, Nathalie
<120> HBV polymerase mutant
<130> 361194p31275

<150> EP11305909.1
<i5i>  2011-07-12

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

<160> 26

<170> Patentin version 3.3

<Zi0> 1
<211> 344
<212> PRT

<Z13> Hepatitis B virus

<220

<221> MISC_FEATURE

<222> (.. (N

<223> Xaa {(7) can be Thr (1) or Ala (A)

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> Xaa (13) can be Asn (N), Arg (R) or His (&)

<220>

<2231> MISC_FEATURE

<222>  (16)..{16)

<223> Xaa {1B) can be Ile (I} or Thr (T

<220>

<221> MISC_FEATURE

<222> (38)..(38)

<223> Xaa (38) can be Thr (7} or Ala (A)

<220>

<221> MISC_FEATURE

<222> (53)..(53

<223> Xaa (53) can be ser (5) 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)

<2Z20>

<?21> MISC_FEATURE

<222>  (81)..091)

<223> Xaa (91) can be Ile (I) or Leu (L)

<220>
Page 1



<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<22]>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<223>
222>
<223>

<220>
<221>
222>
<223»

<220>
<221>
222>
<223>

MISC_FEATURE
(1093 .. (109

Xaa {109) can b

MISC_FEATURE
(118)..(0118>
Xaa (118) can

MISC FEATURE
(121)..0121>
Xaa (121D can

MISC_FEATURE
(122>..(122)
Xaa (122) can

MISC_FEATURE
(124>..(124)
Xaa (124) can

MISC_FEATURE
(azn..(1z27n
Xaa (127} can

MISC_FEATURE
(131).. (131D
Xaa (131) can

MISC_FEATURE
(134)..(134)
Xaa (134) can

MISC. FEATURE
(145)..(145)
Xaa (145%) can

MISCWFEATURE
{149)..(149)
Xaa (149) can

MISC _FEATURE
(151)..(151)
Xaa (151) can

MISC FEATURE
(221)..(22%)
Xaa (221) can

MISC_FEATURE
(222)..(222)
Xaa (222) can

MISC _FEATURE
(223)..(223)
Xaa (223) can

e

be

be

he

be

be

he

he

be

be

be

be

be

be

Pro

Thr

Asn

Tyr

Gly

Asp

ASD

Leu

Lys

rhe

Phe

Thr

Ser

(P)

(T

(N}

(1

2

(@

(D)

Y

w

(K}

(F)

(F)

(m

(s)

or

or

or

or

ar

or

or

or

or

or

or

or

or

or

eolf-seq]l

ser (S)
Asn (N)
Iie ()
Phe (¥)
Asn (M)
Arg (R)
Ash {N)
Aén {(N)
Met (M)
Gin (@
Tyr (Y)
Tyr (¥)
Ala (A

Ala (A)
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eclf-seql

<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 #is (H)

<22(>

<221> MISC_FEATURE

<222> {256)..(256)

<223> Xaa (256) can be Ser (S) 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 (D)

<220>

<221> MISC_FEATURE

<222> (266)..(266)

<223> Xaa (266) can be val {V) or Ile (1)

<220>

<221> MISC_FEATURE

222> (267)..(267)

<223> Xaa (267) can be Leu (L) or GIn (Q)

<220>

<221> MISC_FEATURE

<222> (271)..0271)

<223> Xaa (271) can be Gin (Q), Met (M) or Glu (E)

<220>

<221> MISC_FEATURE

<222> {(317)..(317)

<223> Xaa (317) can be ser (S5) or ala (A}

<220

<221> MISC_FEATURE

<222> (317)..(317)

<223> Xaa (317) can be ser ($) or Ala (A)

<220>

<221> MISC_FEATURE

<222 (332)..(332)

<223> xaa (332) can be Cys (C) or ser (52

<400> 1
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Glu Asp

Pro Arg

Ash Pro

phe Ser

50

Asn Leu
65

Setr Leu
Ala Met
Ala Arg
Met Gln

130
Xaa lL.eu
145
Pro Ile
Pro Phe
Arg Ala
Leu Gly
Thr Asn
225

Lys Arg

Xaa Gly

Trp

Thr

His

35

Arg

Gln

Asp

Pro

Leu

118

Xaa

Leu

Iie

Leu

Phe

195

Ala

Phe

Trp

Xaa

Gly

Pro

20

Asn

Gly

ser

val

His

100

Ser

tey

Tyr

Leu

ey

180

Pro

Lys

LeL

Gly

Leu
260

Pro

Ala

Thr

Xaa

Leu

ser

85

Leu

ser

His

Xaa

Gly

165

Ala

His

ser

Leu

YT

245

Pro

Cys

Arg

Xaa

Xaa

Thr

70

Ala

Leu

Xaa

Xaa

Thr

150

Phe

Gln

Cys

va'l

ser

230

ser

Gin

Xaa

val

Glu

xaa

55

Asn

Ala

val

Ser

Ser

135

Xaa

Arg

Phe

L.eu

Gin

215

Leu

Leu

Xaa

Glu

Thr

Ser

40

val

Leu

Phe

Gly

Arg

126

Cys

Gly

Lys

Thr

Ala

200

His

Xaa

His

eolf-seql
His Gly Gilu His

10

Gly Gly
25

Arg Leu

ser Trp

lLeu Ser

Tyr His
g0

Ser sSer
105

Xaa Xaa

ser Arg

Arg Lys

Ile Pro
170

ser Ala
185

Phe Ser

teu Glu

Iie His

Phe Met

250

ITe Xaa
265

val

val

Pro

Ser

75

Xaa

Gly

AsSn

Asn

Leu

155

Met

Ile

Tyr

Ser

Xaa

Page 4

Phe

val

Lys

60

Asn

Pro

Leu

Xaa

Leu

140

His

Gly

cys

Met

L.eu

220

Ash

Tyr

lLys

Xaa

Leu

AsSp

45

Phe

Leu

Ley

Xaa

Gln

125

Tyr

Leu

val

ser

Asp

Xaa

Pro

val

Ile

Ile
val
30

Phe
ala
Ser
His
110
His
val
Tyr
Gly
val
190
Asp
Xaa
Xaa
Ile

Lys
270

Arg

15

Asp

Ser

val

Trp

Pro

95

Tyr

Xaa

ser

Ser

j.eu

175

va'

vatl

Xaa

Gly

Xaa

Xaa

Lys

Gln

Pro

Leu

80

Ala

val

Thr

Leuy

His

160

sSer

Arg

val

Xaa

Thr

240

Xaa

cys



#he

Arg

Tyr

305

Phe

Asn

Arg

Ile

290

Pro

Thr

Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400

Lys
val
Ala
Phe

Tyr

2
337
PRY

Leu

Gly

Leu

Ser

Pro
340

Pro

Leu

Met

Pro

325

val

val

Let

Pro

310

Thr

Ala

Asn

Gly

Ley

Tyr

Arg

artificial sequence

Arg

280

Phe

Tyr

Lys

Ala

Ala

Ala

eolf-seql
Pro Ile Asp Trp Lys val

Ala

Cys

Phe
330

mutated Y07587 polymerase domain

2

Glu Asp Trp Gly gro Cys Ala Glu His
i

Pro

AST

Phe

Asn

65

Ser

Ala

Ala

Met

Leu
145

AFg

Pro

Ser

50

Leu

Let

Met

Arg

GlIn

130

Leu

Thr

His

35

Arg

Gln

ASp

Pro

L.eu

115

AsSH

Leu

Piro

20

Asn

Gly

Ser

val

His

160

ser

Leu

TVYrP

Ala

Thr

Asn

leu

ser

85

Leu

Ser

His

Gln

Arg

Ala

Tyr

Thr

70

Ala

ey

ASH

Asp

Thr
150

val

Glu

Arg

55

Asn

Ala

val

ser

ser

135

Phe

Thr

Ser

40

val

Leu

Phe

Gly

Alg

120

Cys

Gly

Gly

25

Arg

ser

Leu

Tyr

Ser

165

Ile

ser

Arg

Gly

10

Gly

Leu

Trp

Ser

His

S0

sSer

Phe

Arg

Lys

285

Pro pPhe Thr Gln

300

Ile Gln Xaa Lys

315

Leu Xaa Lys Gin

(del YMDDVVL)

Glu

val

val

‘Pro

Ser

75

Leu

Gly

AsH

Asn

Leu
155

Page 5

His

rhe

val

Lys

ASH

Pro

Leu

Tyr

Leu

140

His

His

Leu

ASp

45

Phe

Leu

Leu

Ser

Tyr

Leu

Ile

va'l

30

rhe

Ala

ser

His

Arg

110

His

val

Tyr

Cys

Cys

Gln

Tyr

Arg

15

ASD

ser

val

Trp

Pro

95

Tyr

Giy

Ser

Ser

Gly
Ala

320

Leu

Lys

Gln

Pro

Leu

80

Ala

val

Thr

L.eu

His
160



Pro

Pro

Arg

His

Gly

His

His

Arg

Phe

Ile

Phe

Ala

Ley

210

Ile

Phe

Ite

Pro

Ala

290

Ala

Ala

<Z210>
<211>
<212
<213>

<220>
<223
<22
<223>

<220>
<221>
<222>
<223>

<220>
<221>

Ite

Leu

Phe

195

Glu

Hisg

Met

Ite

Ile

275

Ala

Cys

Phe

3
153
PRT

Hepatitis B virus

Leu

Leu

180

Pro

Ser

Leu

Gly

Gin

260

Asp

Pro

Ile

Leu

Gly

Ala

His

Leu

Asn

Tyr

245

LYS

Trp

pPhe

Gln

cys
325

MISC_FEATURE

..
Xaa {2) can be Ser (5) or Pro {P)

(2

MISC_FEATURE
(19)..0319
¥aa (19) can be Ala (&) or val )

MISC_FEATURE

Phe

Glin

Cys

Phe

Pro

230

val

Ite

Lys

Thr

Ser

310

Lys

Arg

Phe

Leu

Thr

215

Asn

Ite

Lys

val

Gln
295

Lys

GlIn

Lys

Thr

Ala

200

Ala

Lys

Gly

Glu

Cys

280

Cys

Gln

Tyr

Ile

Ser

185

Phe

val

Thr

Cys

Cys

265

Gin

Gly

Ala

Leu

enlf-seql

Pro Met Gly

170

Ala

Ser

Thr

Lys

Tyr

250

Phe

Arg

TYr

Phe

AsSh
330

Ile

Gly

Asn

Arg

Gly

Arg

Ile

Pro

Thr

315

Leu

Page ©

cys

Ala

Phe

220

Trp

Ser

Lys

val

Ala

300

Phe

Tyr

val

sSer

LY5S

205

Leu

Gly

Leu

Leu

Gly

teu

Ser

Pro

Gly

val

130

Ser

Leu

Tyr

Pro

Pro

270

Leu

Met

Pro

va't

Leu

175

val

val

Ser

Ser

Glin

255

val

leuy

Pro

Thr

Ala
335

Ser

Arg

Glin

Leu

l-eu

240

Asp

AsSh

Gly

Leu

Tyr

320

Arg



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223

<220>
<221>
<222>
<223>

<220>
<2Z21>
<222>
<223>

<220>
<221
<222>
<223>

<220
<221>
<222
<223>

<220>
<22%>
<222>
<223>

<220>
<221>
<Z27>
<223>

<220>
<221>
<222>
<223>

<220>
<2Z21>
<222>
<223

<400>

o). .20
Xaa (20) can

MISC_FEATURE
30)..(30)
Xaa (30) can

MISC_FEATURE
(31)..03L)
Xaa (31) can

MISC_FEATURE
(53)..(53)
Xaa (53) can

MISC_FEATURE
(54)..(54)
Xaa (54) can

MISC_FEATURE
(55)..(55)
Xaa (55) can

MISC_FEATURE
(973..(97)
Xaa (97) can

MISC_FEATURE
(108)..(208)
Xaa (108) can

MISC_.FEATURE
(115)..(2155

‘Xaa {115) can

MISC_FEATURE
(116} ..{116)
Xaa (116) can

MISC_FEATURE
(128)..(128)
Xaa (128) can

3

be

be

be

he

be

be

be

he

be

be

be

Arg Xaa Gly teu Cys Gln
1 g

Gly Leu Xaa Xaa Gly His
20

Lew Pro Ile His Thr Ala

Arg Ser Gly Ala Xaa Xaa

Iie

val

Ala

Lys

Lalt

Leu

Ala

()

)

(A)

(KD

"

(L

(A

ar

or

or

ar

or

or

or

Tyr (¥) or

Pro (P}

phe (F)

val (v)

val phe

Gin Arg

Glu Leu

Xaa Gly

A0

or
or

or
Al

Me
25

eolf-seql
Met (M)

Leu (L)
Ser (8)
Asn (N)
Ile (1)
ITe (1)
Thr (1)
-Ser (s
Leu (LD
Tyr (Y)
Asp (D)

a Asp Ala Thr Pro Thr Gly Trp
10 15

t Arg Gly Thr Phe Xaa Xaa Pro

Leu Ala Ala Cys pPhe Ala Arg Ser

Th

45

r Asp Asn Ser val val Leu Ser
Page 7



eolf-seqgl
50 55 60

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

ITe 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 dis 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 Y07587 RNaseH domain (deletion 710-74Z ; subsittution
D68GH V769Y V770Y D777H)

<400> 4
Arg Pro Gly Leu Cys Gln val Phe Ala His Ala Thr pPro Thr Gly Trp
1 5 10 15

Gly Leu val Met Gly His GIn Arg Met Arg Gly Thr Phe ESU ser Arg
20 25

Lys Tyr ;?r ser Phe Pro Trp Leu Leu Gly Cys Ala Aga Ash Trp Ile
44 4

Leu Arg Gly Thr ser Phe val Tyr Tyr Pro Ser Ala Leu Asn Pro Tyr
50 5% 60

His Asp Pro Ser Arg Gly Arg Leu Gly Leu Ser Arg Pro ieu Leu Arg
65 70 75 &0

Lteu 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

Page 8



<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

792
PRT. L
artificial sequence

eolf-seql

Y7587 polymerase with mutated polymerase and RNaseH

5

Met Pro Leu Ser
1

Glu Ala

Leu Asn

ser Ile
50

ser Thr

65

Asn Ile

Gly Pro

Ala Arg

ITe Lys

Arg His

145

Glu Thr

Gln Lys

Ite Leu

Lys Ser
210

Gly

Arg

35

Pro

vai

Hts

Leu

Phe

115

Pro

Tyr

Thr

Leu

Ser

195

Arg

Pro

20

Arg

Tro

Pro

Lett

Thr

100

Tyr

Tyr

Leu

His

Gin

180

Arg

Leu

Tyr

5

l.eu

val

Thr

val

His

85

val

Pro

Tyr

His

Ser

165

His

Pro

Gly

Gln

Glu

Ala

His

Phe

70

Gin

ASH

Asn

Thr
150
Ala
Gly

Pro

el

His Phe Arg

Glu

Glu

Lys

Asn

Asp

Glu

val

Glu

135

Leu

ser

Ala

val

Gln
215

Glu

Asp

40

val

Pro

e

LYS

Thr

120

His

Tro

Fhe

Glu

Gly

200

ser

Leu

25

Leu

Gly

His

Ile

Arg

Lys

fey

Lys

Cys

Ser

185

Ser

Gin

Arg

10

Pro

AsSnh

ASH

Trp

Arg

Tyr

val

Ala

Gly

Phe

Ser

Glin

Leu

Arg

Leu

Phe

Lys

LYyS

Leu

Leu

Asn

His

Leu

Gly

Page 9

L.eu

Leu

Gly

Thr

60

Thr

cys

GIn

Pro

His

140

Iie

Pro

Gin

Gln

His
220

Leu

Ala

ASh

45

Gly

Pro

Gluy

ieu

Leu

125

TVr

Lay

Tyr

Gin

Ser

205

Leu

Leu

ASD

30

ieu

Leu

Ser

Glin

Tle

110

ASD

Phe

Tyr

Ser

ser 5

190

LysS

Ala

ASp

15

Glu

Asn

Tyr

phe

Phe

95

Met

Lys

Gln

Lys

Trp

175

His

Arg

domains

Asp

Gly

val

Ser

Pro

80

val

Pro

Gly

Thr

Arg

Glu

Gly

Arg

Arg



Gin

225

Arg

Leu

Ala

His

Ser

305

Lys

Asp

Arg

Pro

Ser

385

Leu

Leu

Met

Arg

Gln

465

l.eu

Gin

Aryg

Ala

Ala

Ala

290

Glu

Pro

Trp

Thr

His

370

Arg

Glin

Asp

Pro

Leu

450

Asn

Leu

Gly

Ser

Ser

Tyr

275

val

APy

Cys

Gly

Pro

355

AsSn

Gly

ser

val

His

Ser

Leu

Tyr

Arg

Phe

Lys

Pro

Glu

Pro

Ser

Pro

340

Ala

Thr

Asn

Leu

ser

420

ey

Set

His

Gin

Ser
Gly
Ser
Ala
Leuy
val

Asp
325
Cys
Arg
Afa
Tyr
Thr
405
Ala
Leu
ASN

Asp

Thr
485

Trp

230

va'l

Ala

val

His

Phe

310

Tyr

Ala

val

Glu

Arg

ASN

Ala

val

Ser

Ser

470

Phe

Ser

Glu

Ser

Ser

Asn

295

Pro

Cys

Glu

Thr

Ser

375

val

Leu

Phe

Gly

Arg

455

Cys

Gly

Ile

Pro

Cys

Thr

280

Leu

Cys

Leu

His

Gly

Arg

ser

Leu

Tyr

Ser

440

Ile

Ser

Arg

Arg

sSer

Leu

265

Fhe

Pro

Trp

Ser

Gly

345

Gly

Leu

Trp

Ser

His

425

Ser

Phe

Arg

Lys

eqlf-seql

Ala Gly
235

Gly Ser
250

Tyr GIn

Glu Lys

Pro Asn

Trp Leu

315

His Ile

Glu His

val phe

val val

Pro Lys

395

Ser Asn
410

Leu Pro

Gly Leu

Asn Tyr

Asn Leu
475

Leu His
490

Page 10

Ite

Gly

Ser

His

Ser

300

Gln

val

His

Leu

Leu

l.ey

Ser

Gin

460

Tyr

Leu

His

Pro

Ser

285

Ala

Phe

ASh

Ile

val

365

Phe

Ala

Ser

His

Arg

445

His

val

Tyr

Pro

ser

val

270

Ser

Arg

AFyg

Leu

Arg

350

Asp

Ser

val

Trp

Pro

430

TYF

Gly

Ser

Ser

Thr

Thr

255

Arg

Ser

Ser

Asnh

Leu

335

Ite

Lys

Gln

Pro

L.ey

415

Ata

val

Thr

Leu

His
495

Ala

240

Asn

Lys

Gly

Gln

Sar

320

Pro

Asn

Phe

Ash

400

Ser

Ala

Ala

Met

L.eu

480

Pro



Ile

Phe

Ala

Leu

545

He

Phe

Iie

Pro

Ala

625

Ala

Ala

Arg

Gly

His

Leu

Ile

Lel

Phe

530

Glu

His

MetT

Ile

Ile

610

Ala

cys

Phe

Pro

Ley

690

Tyr

Arg

ASp

Pro

l.eu

Leu

515

Pro

Ser

Leu

Gly

Gln

595

ASp

gro

Tle

Leu

Gly

val

Thr

Gly

Pro

Phe
755

Gly

Ala

His

lLeu

ASN

TYFr

580

Lys

Trp

Phe

GIn

Met

Ser

Thr

Ser

740

ATg

Phe

Gin

Cys

Ite

Lys

Thr

Ser

645

Lys

cys

Gly

Phe

Ser

725

Arg

Pro

Arg

Phe

Leu

Thr

550

Asn

ile

LyS

val

GIn

630

Lys

Gin

Glin

His

Pro

710

Phe

Gly

Thr

Lys

Thr

Ala

Ala

Lys

Gly

Glu

Cys

615

cys

Gin

Tyr

val

Gin
695

Arg

Thr

Ile

ser

520

Phe

val

Thr

Cys

Cys

Gln

Gly

Ala

Leu

Phe

680

Arg

Leu

TV

Leu

Pro

505

Ala

Ser

Thr

Lys

Tyr

Phe

Arg

Tyr

Phe

Asn

665

Ala

Met

Leu

TYYF

Gly

Arg

eolf-seq]
Mmet Giy val

Ile

Gly

ASN

570

Gly

Arg

Tie

Pro

Thr

650

Ley

His

APy

Gly

Pro

730

Lel

Thr

Ppage 11

Cys

Ala

Phe

555

Trp

ser

Lys

va'l

Ala

635

phe

Tyr

Ala

Gly

Cys

715

Sar

Ser

ser

Ser

Lys

540

teu

Gly

leu

Leu

Gly

Leu

Ser

Pro

Thr

Thr

700

Ala

Ala

Arg

Leu

Gly

val

525

Ser

ieu

Tyr

Pro

Pro

605

Leu

Met

Pro

val

Pro

685

Phe

Ala

Led

Pro

TYF
765

Leu

510

val

val

Sar

ser

Gln

590

vatl

Leu

Pro

Thr

Ala

670

Thr

Leu

AsSn

Leu
750

Ala

Ser

Arg

Gln

Leu

Leu

575

Asp

AsSN

Gly

Leu

Tyr

655

Arg

Gly

Ser

Trp

Pro

735

el

ASp

Pro

Arg

Gly

560

His

His

Arg

Phe

Tvr

640

Lys

Gln

Trp

Arg

Ile

720

Tyr

Arg

Ser



eolf-seql
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
790

785

<210> 6
<z1il> 939
<212> PRT

<213> artificial sequence

<Z220>
<223> fusion between a trunctaed version of HBc (1-148) and the mutated
Y(7587 polymerase

<400> 6
Met Asp Ile Asp Pro Tyr Lys Glu pPhe GTy 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 teu Tyr Arg Glu Ala Leu Glu Ser P§0 Gly His Cys
35 40 4

ser Pro His His Thr Ala Leu Arg Gin Ala Tle %gu Cys Trp Gly Glu
50 55

Leu Met Thr Leu Ala Thr Trp val Gly Gty 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 30 g5

phe Arg Gln Leu teu 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
115 129 125

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

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

teu 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 Led Giy Ash
18C 185 190

Leu Asn val ser Ile Pro Trp Thr His Lys val Gly Asn Phe Thr Gly
Page 12



Leu

Ser

225

Gln

Ile

Asp

Phe

Tyr

305

ser

Sayr

Lys

Ala

Pro

385

ser

val

Ser

ATg

Arg

Tyr

210

Phe

Phe

Met

LyS

Glin

290

LYS

Trp

Ser

His

Arg

Thr

Thr

Arg

Ser

ser

450

Asn

195

Ser

Pro

val

Pro

Gly

Thr

Arg

Glu

Gly

Arg

355

Arg

Ala

AsSn

Lys

Gly

Glin

ser

ser

AsSn

Gly

Ala

260

Ile

Arg

Glu

GIn

Ile

340

Lys

Glin

Arg

l.eu

Ala

420

His

Ser

Lys

Thr

Ile

Pro

245

Arg

Lys

His

Thr

Lys

Leu

ser

Gin

Alrg

Ala

405

Ala

Ala

Glu

Pro

val

His

230

Leu

Phe

Pro

Tyr

Thr

310

Leu

ser

Arg

Gly

Ser

390

Ser

Tyr

val

Arg

Cys

Pro

215

lL.eu

Thr

Tyr

Tyr

Leu

295

His

Gln

Arg

Leu

Arg

375

Phe

Lys

Pro

Glu

Pro

455

Ser

200

val

His

val

Pro

Tyr

280

His

Ser

His

Pro

Gly

Ser

Gly

ser

Ala

Lew

440

val

Asp

Phe

Gin

Asn

ASh

265

Pro

Thr

Ala

Gly

Pro

345

Leu

Trp

val

Ala

val

425

His

Phe

Tyr

eo]f-seql

Asn

Asp

Glu

val

Glu

Leu

Ser

Ala

330

vai

Gin

Ser

Glu

Ser

410

Ser

Asn

Pro

Pro

Ile

235

Lys

Thr

His

Trp

phe

315

Glu

Gly

Ser

Ile

Pro

395

Cys

Thr

Leu

Cys

His

220

Ile

Arg

LysS

Leu

Cys

Ser

Ser

Gln

Arg

ser

Leu

Phe

Pro

Trp
460

Cys Leu Ser

Page 13

205

Trp

Lys

Arg

Tyr

val

285

Ala

Gly

Phe

ser

Gin

365

Ala

Gly

T™Vr

Glu

Pro

445

Trp

His

Lys

Lys

Leu

Leu

270

Asn

Gly

Ser

His

Leu

350

Gly

Gly

ser

Gln

LYS

430

Asn

Leu

Ile

Thr

Cys

Gln

Pro

His

Ife

Pro

GlIn

335

Gln

His

Ile

Gly

ser

415

His

ser

Gin

val

Pro

Glu

240

Leuy

L.eu

Tyr

Leu

Tvyr

Gln

Ser

Leu

His

His

400

Pro

Ser

Phe

Ash



465

Leuy

Arg

Asp

Ser

vatl

545

Trp

Pro

Tyt

Gly

Ser

625

Ser

Ley

val

val

Ser

705

Ser

Gln

Leu
ile
Lys
Gln
530
Pro
Leu
Ala
val
Thr
610
Leu
His
ser
Arg
Gin
690
l.eu

Leu

AsSp

Glu

Pro

Asn

515

Phe

ASH

ser

Ala

Ala

595

Met

fLeu

Pro

Pro

Arg

675

His

Gly

His

His

ASD
Arg
500
Pro
ser
Ley
Leu
Met
580
Arg
Gln
Leu
Ile
Phe
660
Ala
Leu
Ile

Phe

Ite

Trp

Thr

His

Arg

Gln

AsSpD

565

Pro

Leu

Asnh

Leu

ile

645

Leu

Fhe

Glu

His

Met

725

Tie

470

Gly

Pro

Asn

Gly

Sar

550

val

His

Ser

l.eu

Tyr

Leu

Leu

Pro

ser

Leu

710

Gly

aln

Pro

Ala

Thr

ASh

535

Leu

Ser

ieu

Ser

His

615

GIn

Gly

Ala

His

Leu

695

Asn

TJyr

LYS

Cys

Arg

Ala

520

Tyr

Thr

Ala

Leu

Asn

600

ASp

Thr

Phe

Glin

Cys

680

Phe

Pro

val

Ile

Ala

val

505

Glu

Arg

Asn

Ala

val

585

ser

Ser

Phe

Arg

Phe

665

Leu

Thr

Ash

Ile

LyS

eclf-seql

475

Glu His Gly

490

Thr

Ser

val

Leu

Phe

570

Gly

Arg

Cys

Gly

LYS

650

Thr

Ala

Ala

Lys

Gly
730

Gly

Arg

Ser

Leu

555

Tyr

ser

Ile

Ser

Arg

635

Tle

Ser

Phe

val

Thr

715

Cys

Gly

ek

Trp

sSer

His

Ser

Phe

Arg

620

Lys

Pro

Ala

Ser

Thr

700

Lys

Tyr

Glu Cys Phe

Page 14

Glu

val

val

525

Pro

ser

Leu

Gly

Asn

605

Asn

Let

Met

Ile

Arg

Gly

Alrg

His

Phe

510

val

Lys

Asn

Pro

Leu

590

Tyr

Leu

His

Gly

Cys

670

Ala

Phe

Trp

sSer

LYys

His

495

Leu

ASp

Phe

Leu

Leu

575

Ser

Gin

Tyr

Leu

val

655

Ser

Lys

Leu

Gly

Leu

735

Leu

480

val

Phe

Ala

Ser

560

His

Arg

His

val

Tvyr

540

Gly

va't

Ser

el

Tyr

720

Pro

Pro



eolf-seq]
740 745 750

val Asn Arg Pro Tle Asp Trp Lys val Cys Gln Arg Ile val Gly Leu
755 760 765

teu Gly Phe Ala Ala Pro Phe Thr Gln CyS Gly Tyr Pro Ala Leu Met
770 775 780

Pro Leu Tyr Ala Cys Ile Gln Ser Lys Gin 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 GIn Arg Pro Gly Leu Cys GIn val Phe Ala #is Ala Thr Pro
820 825 830

Thr Gly Trp Gly Leu val Met Gly His GlIn Arg Met Arg Gly Thi Phe

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 Vvai 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

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> aryificial sequence
<220>
<223> fusion mutated Y07587 polymerase with envl and env2 immunogenic
domains
<400> 7

vMet Pro Leu Ser Tyr Gin His Phe Arg Arg Leu Leu Leu Leu AsSp AsD
1 5 10 15

Glu Ala Gly 250 teu ¢y Glu Glu Eeu Pro Arg Leu Ala Aap Glu Gly
5 3

page 15



Leu

Ser

ser

65

AsSh

Gly

Ala

Ie

Gln

Ile

Lys

Gln

Arg

Leu

Ala

His

AsSnN

Ile

50

Thr

Ile

Pro

Arg

Lys

His

Thr

LYS

Leu

Ser

210

Gln

Arg

Ala

Ala

Ala
290

Arg

35

Pro

val

His

Leu

Phe

115

Pro

TYr

Thr

Leu

ser

195

ATg

Gly

Ser

Ser

TYr

275

val

Arg

Trp

Pro

Leu

Thye

100

Tyr

Tyr

Leu

His

Gln

i80

Arg

Leu

Alrg

Phe

Glu

val

Thr

val

His

85

val

Pro

Tyr

His

ser

165

His

Pro

Gly

ser

Gly

Ser

Ala

Leu

Ala

His

Phe

70

Gln

Asn

Ash

Pro

Thr

150

Ala

Gly

Pro

Leu

Trp

val

Ala

va'l

His

Asp

Glu

val

Glu

135

Leu

Ser

Ala

val

Gln

215

ser

Glu

Ser

Ser

Asn
295

ASp

40

val

Pro

Ile

Lys

Thy

120

His

Trp

Phe

Glu

Gly

Ser

Ie

Pro

cys

Thr

280

Leu

Leu

Gly

His

Ile

Lys

Leu

Lys

Cys

Ser

185

Ser

Gln

Arg

ser

Leuy

265

Phe

Pro

eoif-seql

ASh

Ash

Trp

TYr

val

Ala

Gly

Phe

Ser

Gin

Ala

Gly

TYr

Glu

Pro

Leu Giy
phe Thr

60
Lys Thr
75
Lys Cys
teu Gln
Ley Pro
ASn His

140
Giy Ile
Ser Pro
His GIn
Leu Gln
Gly His

220
Gly Iie
ser Gly
Gln Ser

Lys His

Asn Ser
300

Page 16

AsSn

45

Gly

Piro

Glu

Lek

Leu

125

Tyr

Leu

Tyr

Gln

Ser

205

Leu

His

Hisg

Pro

Ser

285

Ala

Leu

Leu

Ser

Gin

Ile

110

ASp

Phe

TYyr

Ser

Ser

1590

LYyS

Ala

Pro

ser

val

270

Ser

APY

Asn

Tyr

Phe

Phe

95

Met

Lys

Gin

Lys

175

ser

His

Arg

Thr

The

255

AFG

Ser

sSer

val

ser

Pro

30

val

Pro

Gly

Thr

Arg

Glu

Gly

Arg

Arg

Ala

240

AsSh

Lys

Gly



Ser

305

LYyS

ASD

Arg

Pro

ser

385

t.eu

Leu

Met

Arg

Gin

465

L.eu

Ile

Phe

Ala

L.eu

545

Thr

Giu

Pro

Trp

Thr

His

370

Arg

Glin

Asp

Pro

Leu

450

Asn

Leu

Tie

Leu

rhe

530

Lews

Ser

Arg

cys

Gly

Pro

355

Asn

Gly

ser

val

His

435

ser

Leuy

Tyr

Leu

Leu

515

PO

Thr

Leu

Pro

Ser

Pro

340

Ala

Thy

Asnh

Leu

ser

420

Leu

Ser

His

Gln

His

Arg

AsSn

val

Asp

cys

Arg

Ala

TYF

Thr

405

Ala

e

Asn

Asp

Thr

485

Phe

Gln

Cys

Ile

rhe
565

Phe

310

Tyr

Ala

val

Glu

Arg

Asn

Ala

val

Ser

ser

470

rhe

ATg

Phe

Leu

Leuy

550

Let

Pro

Cys

Glu

Thr

Ser

375

val

Leu

Phe

Gly

Arg

455

cys

Gly

Lys

Thr

Ala

535

Thr

Gly

Cys

Leu

His

Gly

360

Alrg

Leu

Tyr

Ser

440

Ile

Ser

Arg

Ile

ser

520

Phe

Ite

Gly

eolf-seql

Trp Trp Leu GIn
315

ser

Gly

Gly

Leu

Trp

Ser

His

425

Ser

Phe

Arg

Lys

Pro

505

Ala

Ser

Pro

Thr

His

Glu

va'l

val

Pro

Ser

410

Leu

Gly

Asn

Asn

Lels

4390

Met

Tle

va't

Gin

Thr
570

Page 17

Ile

His

Phe

va'l

Pro

Leu

Tyr

l.eu

475

His

Gly

cys

Leu

Ser

555

val

val

His

Leu

ASp

380

Phe

Leu

Leu

Ser
445

Gin

460

Tyr

Leu

val

Ser

Glin

540

Ley

Cys

Phe

AsSnh

Ile

val

365

Phe

Ala

Ser

His

His

val

TYr

Gly

val

525

Ala

ASH

Leu

Arg

L.eu

Asp

sSer

val

Trp

Pro

430

Tyr

Gly

Ser

Ser

Ley

510

val

Gly

ser

Gly

ASnH

Leu

335

Ile

LysS

Gln

PO

Leu

415

Ala

val

Thr

Leu

His

495

Ser

Arg

rhe

Trp

Gln
575

Ser

320

Glu

PO

Asn

Phe

AsD

400

Ser

Ala

Ala

Met

Leu

480

Pro

Pro

ATY

rhe

Tro

560

Gly



Ala
Phe
Trp
Ser
625
Lys
val
Ala
Phe
Tyr
705
Ala
Gly
val
Ser
Ala
785
Leu

Pro

Tyr

Lys

Let

Gly

Leu

Leu

Gly

Ley

Ser

690

Pro

Thr

Thr

Pro

val

770

Asn

ASN

ieu

Ala

Sar

Leu

595

Tyr

Pro

Pro

Leu

Met

675

Pro

val

Pro

Phe

Phe

755

Ser

Trp

Pro

Leu

Asp
835

val

580

ser

Ser

Glin

va't

Leu

660

Pro

Thr

Ala

Thr

Leu

740

val

Arg

Tle

Tvr

Arg

820

Ser

Glin

Leu

Leu

ASp

Asn

645

Gly

Leu

Tyr

Arg

Gly

Trp

Gln

Lys

Leu

His

805

Leu

Pro

His

Gly

His

His

630

Arg

Phe

Tyr

Lys

Glin

710

Trp

Ala

Trp

Tyr

Arg

Asp

Pro

Ser

Leu

Ile

Phe

615

Ile

Pro

Ala

Ala

Ala

695

Arg

Gly

ser

Phe

Thr

775

Gly

Pro

Phe

va'

Glu

His

600

Met

Ile

Ile

Ala

cys

680

Phe

Pro

Leu

Ala

val

760

Sar

Thr

Ser

Arg

Pro
840

ser

585

ieu

Gly

Gln

AsSp

Pro

665

Ile

Leu

Gly

val

Arg

Gly

Phe

ser

Arg

Pro

825

ser

eotf-seql

Leu Phe Thr

Asn

Tyr

LysS

Trp

Phe

Glin

Cys

Leu

Met

730

Phe

Leu

Pro

Phe

Gly

810

Thr

Pro

val

Ile

635

Lys

Thr

Ser

Lys

Cys

715

Gly

Ser

ser

Trp

vat

795

Arg

Thr

Asn

Ile

620

Lys

val

Gln

Lys

Gln

700

Glin

His

Trp

Pro

lL.eu

780

TYF

l.eu

Gly

His Leu Pro

Page 18

Ala

Lys

605

Gly

Gliu

Cys

cys

Gln

685

Tyr

val

Glin

Leu

Tht

765

L.eu

Tyr

Gly

ATG

Asp
845

val

590

Thr

Cys

Cys

Gin

Gly

Ala

Leu

Phe

Arg

Ser

750

val

Gly

Pro

Lekl

Thr

830

Arg

Thr

LyS

Tyr

Phe

Tyr

Phe

Ash

Ala

Met

735

Leu

Trp

Cys

ser

ser

815

Ser

val

Asn

Arg

Gly

Pro

Thr

Leu

His

720

Arg

Leu

Leu

Ala
800

ATg

Leu



eolf-seq]

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

<210> 8

<211> 1007

<212> PRT

<213> aryificial sequence
<220

<223> fusion between truncated core {1-148)- mutated Y07587 polymerase
- envl and env?

<400> 8

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

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 Gin Leu Leu Trp Phe His Tle Ser Cys Leu Thr Phe Gly Arg
100 105 . : 110

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

Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ide Leu Ser Thr Leu Pro
136 135 140

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

Leu Asp Asp Glu Ala Gly Pro teu Glu Glu Glu Leu Pro Arg lLeu 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
185 200 205

rPage 19



Leu

Ser

225

Gln

Ile

ASp

Phe

TYr

305

ser

Ser

LYS

Ala

Pro

385

Ser

val

ser

Arg

Tyr

210

Phe

Phe

Met

Lys

Gln

290

LysS

Trp

ser

His

Arg

370

Thr

Thr

Arg

Ser

Ser

450

Asn

ser
Pro
val
Pro
Gly
275
Thr
Arg
Giu
Gly
Arg
355
Arg
Ala
Asn
Lys
Gly
Gln

Ser

Ser

Asn

Gly

Ala

260

Ile

Arg

Glu

GlIn

Ile

340

Lys

Gln

Arg

Ley

Ala

420

His

Ser

Lys

Thr

Ile

Pro

245

ATg

LYyS

His

Thr

LyS

325

Le

Ser

Gin

Arg

Ala

405

aAla

Ala

Glu

Pro

val

His

230

Leu

Phe

Pro

TyF

Thr

310

Leu

Ser

Arg

Gly

Ser

390

Ser

Tyr

val

Arg

Cys
470

Pro

215

Leu

Thr

Tyt

Tyr

Leu

295

His

Gln

Arg

Leu

Arg

Phe

Lys

Pro

Gilu

Pro

455

Ser

val

His

val

Pro

Tyr

His

Ser

His

Pro

Gly

Ser

Gly

ser

Ala

Leu

440

val

ASp

Phe

Gin

ASD

AsSN

265

Pro

Thr

Ala

Gly

Pro

345

Leu

Trp

val

Ala

val

425

His

Pha

Tyr

eolf-seqgl

Asn Pro His

Asp

Glu

250

val

Glu

Leu

Ser

Ala

val

Glin

Ser

Glu

Ser

410

Ser

Asnh

Pro

Cys

Page 20

Ile

235

LYS

Thr

His

Trp

rhe

315

Glu

Gly

Ser

Ile

Pro

395

Cys

Thr

Leu

Cys

Leu
475

220

Ile

Arg

Lys

Leu

300

Cys

Ser

Ser

Gin

Arg

Ser

Leu

Phe

Pro

Trp

Ser

Trp

Lys

Alg

Tyr

val

285

Ala

Gly

Phe

Ser

Gln
365

Ala

Gly

Tyr

Pro
445

Trp

His

Lys

Lys

Leu

Leu

270

AsSh

Gly

Ser

His

Leu

350

Gly

Gly

Ser

Gln

Ley

Ile

Thr
Cys
Gln
255
Pro
His
Ile
Pro
Gln
335
Gln
His
Ile
Gly
Ser
415
His
sSer

Glin

val

Pro

Glu

240

Leuy

Leu

Leu

Ser

L.eu

His

His

400

Pro

Ser

Ala

Phe

Asn
480



Leu

Arg

Asp

Ser

val

545

Trp

Pro

Gly

Ser

625

Ser

Leu

val

Gly

Ser

705

Gly

val

rteu

ile

Lys

Gin

530

Pro

Leau

Ala

val

Thr

610

l.eu

His

Ser

Arg

Phe

690

Trp

Gln

Thr

Glu

Pro

Asn

515

Phe

AsSh

ser

Ala

Ala

595

et

Leu

Pro

Pro

Arg

675

Phe

Trp

Gly

ASN

Asp

Arg

500

Pro

ser

Let

Leu

Met

580

APy

Gln

Leu

Ile

Phe

660

Ala

Leu

Thr

Ala

Phe
740

Trp

485

Thr

His

Arg

Gin

ASp

Pro

Leu

Asn

Ley

ile

645

Leu

phe

ey

ser

Lys

725

Leu

Gly

Pro

Ash

Gly

ser

550

val

His

Ser

Leu

TYr

630

Leu

lLeu

Pro

Thr

Lay

710

sSer

Leu

Pro

Ala

Thr

Asnh

535

Leu

ser

Led

Ser

His

615

Gln

Gly

Ala

His

Arg

Ash

val

Ser

Cys

Arg

Ala

520

Tyt

Thr

Ala

Leu

Asn

600

Asp

Thr

Phe

Gln

Cys

680

Iia

phe

Gin

ey

Ala

val

505

Glu

Arg

Asn

Ala

val

585

Ser

Ser

Phe

Arg

Phe

665

Ley

ey

Leu

His

eclf-seql

Glu His Gly

450

Thr

ser

val

Leu

Phe

570

Gly

Aryg

cys

Gly

Ala

Thr

Gly

iey

730

Ile

Page 21

Gly

ArgQ

ser

Leu

555

Tyr

ser

Ile

Ser

Arg

Ile

Ser

Phe

Ile

His

Gy

ey

Trp

540

ser

His

ser

Phe

Arg

Lys

Pro

Ala

Ser

Pro

700

Thr

s5er

l.eu

Glu

val

val

525

Pro

ser

Leu

Gly

ASn

605

Asn

Leu

Met

Ile

val

685

Gin

Thr

Leu

Asn

His

Phe

510

val

Lys

AsSnh

Pro

Leu

590

Tyr

Leu

His

Gly

cys

670

Lau

sSer

val

Phe

Pro
750

His

495

Leu

ASp

Phe

Lau

Leu

575

Ser

Gln

TYF

Leu

val

655

Ser

GTn

Leu

cys

Thi

735

Asn

Ile

val

Phe

Ala

Ser

560

His

Arg

His

vati

Tyr

640

Gly

val

Ala

Asp

Lau

720

Ala

Lys



Thr

cys

cys

Gln

Gly

Ala

Ley

Fhe

865

Arg

Ser

val

Gly

Pro

945

Leu

Thr

Arg

Lys

TV

770

Phe

Arg

Tyr

Phe

Asn

850

Ala

Met

Leu

Trp

Cys

930

Ser

Ser

Ser

val

<210>
<21i>
<212>

Arg

755

Gly

Arg

Ile

Pro

Thr

835

Leu

His

Arg

Leu

Leu

915

Ala

Ala

Arg

ek

His
995

9
1042
PRY

Trp
Ser
Lys
val
Ala
8§20
Phe
Tyr
Ala
Gly
va'l
300

Ser

Ala

l.eu

Pro

Tyr

Fhe

Gly

Leu

Leu

Gly

Leu

ser

Pro

Thr

The

885

Pro

val

Asn

AsSN

e

965

Ala

Ala

Tyr

Pro

Pro

790

Leu

Met

Pro

val

Pro

870

Phe

Phe

ser

Trp

PrO

950

Leu

Asp

Ser

Ser

Gin

775

val

Leu

Pro

Thr

Ala

855

Thr

tetl

val

Ary

Ite

935

Ty

Arg

ser

Pro

Leu

760

Asp

Asn

Gty

Leu

Tyr

840

Arg

Gly

TEp

Gin

His

Leu

Pro

Leu
1000

eolf-seq]

His Phe Met Gly

His

Arg

Phe

Tyr

825

Lys

Gin

Trp

Ala

905

Tyfr

Arg

Asp

Pro

Ser
585

Ile

Pro

Ala

810

Ala

Ala

Arg

Gly

ser

890

Phe

Thr

Gly

Pro

Phe

970

val

Ile

Ile

795

Ala

Cys

rhe

Pro

l.eu

875

Ala

val

ser

Thr

Ser

955

Arg

Pro

Gin

780

ASp

Pro

Ile

Leu

Gly

860

val

Arg

Gly

Phe

Ser

940

Arg

Pro

sefr

TYT

765

Lys

Trp

Phe

Gin

cys

845

L.eu

Met

Phe

Leu

Pro

925

Phe

Gly

The

His

val

Ile

Lys

Thr

ser

830

Lys

Cys

Gly

Ser

ser

210

Trp

val

Arg

Thr

Ley
980

Ile

LYS

val

Gln

815

Lys

Glin

Gln

His

Trp

Pro

Leu

Tyr

L.eu

Gly

Pro

Gly

Glu

Cys

Gin

Tyr

val

Gin

B8O

Leu

Tht

Leu

Fyr

Gly

Arg

ASD

His val Ala Trp Arg Pro Pro
1005
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eolf-seql
<213> artificial sequence

<220>

<223> fusion between native core (1-183) - mutated Y07587 polymerase -
envl and env?

<400> 9

Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr val Glu Leu Leu

i 5 10 15

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser val Arg Asp Leu Leu ASD
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 GIn Ala Ile Leu Cys Trp Gly Glu
50 55 60

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

Ser Arg Asp Leu val val Ser Tyr val ggn Thr Asn Met Gly Leu Lys
85 as

phe Arg Gle Leu Leu Trp Phe His Ile Ser Cys Leu Thr Phe Gly Arg
100 105 110

Glu Thr val ITe GTu Tyr Leu val Ser pPhe Gly val Trp Ile Arg Thr
115 120 125

Pro Pro Ala Tyr Arg Pro Pro Asn Ala Pro Ile bteu 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

Gin 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 Gly 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

Page 23



Phe

Lys

Lys

Leu

Leu

305

Asn

Gly

Ser

His

Leu

385

Gly

Gly

ser

Gin

Lys

ASH

Leu

Thr

Thr

Cys

Gln

290

Pro

His

Ile

Pro

Gin

370

Gin

His

Ile

Gly

Ser

450

His

ser

Gin

Gly

Pro

Glu

275

leu

Leu

TYFP

Leu

Tyr

355

GlIn

ser

Leu

His

ser

Ala

Phe

Leu
ser
260
Gln
Ile
ASp
Phe
Tyr
340
ser
Ser
Lys
Ala
Pro
420
ser
val

sSer

ATg

Arg

Tyr

245

Phe

Phe

Met

Lys

Gln

325

Lys

Trp

Ser

His

APg

405

Thr

Thr

Arg

ser

Ser

485

Asn

Ser

Pro

val

Pro

Gly

310

Thr

Arg

Glu

Gly

Arg

Abrg

Ata

Ash

Lys

Gly

Glin

Ser

Ser

Asn

Gly

Ala

295

Ile

Arg

Glu

Gln

Ile

375

LyS

Gln

Alrg

Leu

Ala

455

His

ser

Lys

Thr

Ile

Pro

280

Arg

Lys

His

Thr

Lys

Leu

ser

Gin

Arg

Ala

440

Ala

Ala

Giu

Pro

His

265

Leu

Phe

Pro

Tyt

Thr

345

Leu

Ser

Arg

Gly

Ser

425

Ser

Tyr

val

Arg

505

aglf-seql
val Pro val Phe

250

L.eu

Thr

Tyr

Tyr

Leu

330

His

Gln

Arg

Leu

LYS

Pro

Glu

Pro

490

ser

Page 24

His
val
Pro
Tyr
315
His
Ser
His
Pro
Gly
Ser
Gly
ser
Ala
Leu
475
Vaé

ASp

Gln

Asn

ASh

300

Pro

Thr

Ala

Gly

Pro

380

Leu

Trp

val

Ala

val

460

His

Phe

Tyr

Asn

ASp

Glu

285

val

Glu

Leu

Ser

Ala

365

val

GTn

Ser

Glu

Ser

445

Ser

ASn

Pro

Cys

Pro

Ile

270

Lys

Thr

His

Trp

Phe

350

Glu

Gly

Ser

Ile

Pro

430

cys

Thr

Leu

Cys

lLeu

510

His

Ile

Arg

LYS

feu

Cys

Ser

Ser

GIn

Leu

Phe

Pro

Trp

ser

Trp

Lys

Arg

TYT

val

320

Ala

Gly

Phe

Ser

Gin

400

Ala

Gly

Tyr

Glu

Pro

480

Trp

His



Ie

His

Phe

545

val

Lys

Asn

Pro

Leu

625

Tyr

Leu

His

Gly

Cys

705

Leu

Ser

val

Phe

val

His

530

Leu

ASp

Phe

l.etl

ey

610

Ser

Gin

Tyr

L.eu

val

690

sSer

Glin

Ley /

Cvs

Tht
776

Asn

515

Ite

val

rhe

Ala

Ser

585

His

Arg

His

val

Ty

675

Gly

val

Ala

el
735

Ala

Leu

Arg

Asp

Ser

val

580

Trp

Pro

Tyr

Gly

ser

660

Ser

l.eu

val

Gly

Ser

740

Gly

val

Leu

Ile

Lys

Gln

565

Pro

Leu

Ala

val

Thr

645

Leu

His

ser

Arg

Fhe

725

Trp

Gln

Thr

Glu
Pro
Asn
550
Phe
Asn
ser
Ala
Ala
630
Met
Leu
Pro
Pro
Ar

710
Phe
Trp
Gly

AsSn

ser

Leu

Leu

Met

615

Arg

Glin

Letl

ile

Phe
695

g Ala

Leu

Thr

Ala

Phe
775

Trp

520

Thr

His

Arg

Gin

ASp

600

Pro

LBy

Ash

Leu

Ile

680

Leu

Phe

Lei

Ser

Lys

760

Leu

Gly

Pro

Asn

Gly

ser

585

val

His

Ser

Leu

TYr

665

Leu

Leu

Pro

Thr

LEeL

745

Ser

Leu

eolf-seq]

Pro Cys
Ala Arg
Thr Ala
555
ASn Tyr
570
Leu Thr
Ser Ala
Ley Leuy
Ser Asn

635
His Asp

650

Gin Thr

Gly Phe

Ala Gln

His Cys

715

Arg Ile

Asn Phe

val Gin

Ser Leu

Page 25

Ala

vatl

540

Glu

Arg

ASh

Ala

val

620

Ser

Ser

Phe

Arg

Phe

700

Leu

Leu

Lett

His

Gly
780

Glu

525

Thr

Ser

val

Leu

Phe

605

Gly

Arg

cys

Gly

LYS

Thr

Ala

Thr

Gly

Leu

765

Ile

His

Gly

Arg

Ser

L.eu

590

Tyr

ser

Ile

Ser

Arg

Ile

Ser

Phe

Tle

Gly

Glu

His

Gly

Gly

Leu

Trp

ser

His

Ser

Phe

Arg

655

Lys

Pro

Ala

Ser

Pro

735

Thr

Ser

Leu

val

val

560

PO

ser

Leu

Gly

Ash

- 640

Asn

Leu

Met

val

720

Gln

Thr

Leu

AsSn



eolf-seql
Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly Tyr
785 7380 795 800

val ITe Gly Cys Tyr Gly Ser Leu Pro Gln Asp His Ite Ile Glin 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 GIn Arg Ile val Gly Leu Leu Gly Phe Ala Ala Pro pPhe
835 840 845

Thr GIn 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 teu
885 890 895

Cys G1n 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 ieu Leu val Pro phe val Gln Trp Phe val Gly 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 Giy 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 Gly Leu Ser Arg Pro Leu leu Arg Leu Pro Phe Arg Pro Thr
995 1000 005

Thr Gly Arg Thr Ser Leu Tyr Ala Asp Ser Pro Ser Vval 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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eolf-seql

<Z10> 10

<211> 3880

<212> PRT

<213> artificial sequence
<220>

<223> fusion between signal sequence -mutated YO7587 polymerase and
transmembrane seguence

<400> 10
Met val Pro Gin Ala Leu Leu Phe val Pro Leu Leu val Phe Pro lLeu
i 5 10 15

cys pPhe Gly Lys Phe Pro Ile Pro Leu Ser Tyr Gin His Phe Arg Arg
2

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

Leu Gly Asn ieu Asn val Ser Ile Pro Trp Thr His Lys vat Giy Asn
65 70 75 80

pPhe Thr Gly Leu gyr ser Ser Thr val Pro val phe Asn Pro His Trp
5 90 95

Lys Thr Pro Ser pPhe Pro Asn Ile His Leu His Gin Asp Ile TIle Lys
100 105 110

Lys Cys Glu Gln Phe val Gly pPro rteu 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 GIn Thr Arg His Tyr Leu His Thr Leu Trp Lys Ala
165 170 175

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

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

His Gin GTn ser ser Gly ile Leu Ser Arg Pro Pro val Gly Ser Ser
210 215 220

Leu Gin Ser itys His Arg Lys Ser Arg teu Gly Leu Glin Ser Gln Gln
page 27



225

Gly

Gly

ser

G'ln

teu

Tle

His

Phe

385

val

LYS

ASn

Pro

Leu

465

Tyr

Leu

His

Ile

Gly

Ser

290

His

Ser

Gin

val

His

370

Leu

ASp

Phe

Leu

Leu

450

Ser

Gin

Tyr

Leu

His

His

275

Pro

Ser

Ala

Phe

AsSn

355

Ile

val

Phe

Ala

ser

435

His

Arg

His

val

Ata

Pro

260

Ser

val

Ser

Arg

Arg

340

Leu

Arg

Asp

Ser

val

420

Trp

Pro

TyT

Gly

Ser

Arg

245

Thr

Thr

Arg

ser

Ser

325

Asn

Leu

Ile

LyS

Gin

405

Pro

Leu

Ada

vatl

Thr

485

Ley

230

Arg

Ala

Asn

Lys

Gly

310

Glin

sSer

Glu

Pro

Asn

390

Phe

ASn

Ser

Ala

Ala

470

Met

Leu

Gln

Arg

Leu

Ala

295

His

Ser

Lys

Asp

Arg
375

Pro

Ser

Ley

Let

Met

455

Arg

Gln

L&k

Gln
Arg
Ala
280
Ala
Ala
Glu
Pro
Trp
360
Thr
Hig
Arg
Gln
440
Pro
Leu

Asn

Leu

Gly
ser
265
ser
TYF

vat

Arg

Pro
Asn
Gly
ser
425
val
His
Ser

Ley

Tyr

eo1f-seql

235

Arg Ser Trp

250

Phe

Lys

Pro

Glu

Pro

330

ser

Pro

Ala

The

Asnh

410

Leu

Ser

Leu

ser

His
480

Gly

ser

Ala

Lauy

315

val

ASp

Cys

Arg

Ala

395

Tyr

Thr

Ata

L.eu

Ash

475

Asp

va'l

Ala

val

300

His

pPhe

Tyt

Ala

vatl

380

Glu

Arg

Asn

Ala

vall

460

ser

Ser

G1ln Thr Phe

Page 28

Ser

Glu

Ser

285

Ser

Asn

Pro

Cys

Glu

365

Thr

Ser

val

Leu

Phe

445

Gly

Arg

Cys

Gty

Ile

Fro

270

cys

Thr

L.eu

Cys

Ley

350

His

Gly

Arg

Ser

Leu

430

Tyr

ser

Ile

ser

Arg

Arg

Ser

Leu

Phe

Pro

Trp

sSer

Gly

Gly

Leu

His

Ser

Phe

Arg

LYS

240

Ala

Gly

Tyr

Glu

Pro

320

Trp

His

Glu

val

val

400

Pro

Ser

Leu

Gly

Asnh

480

Asn

teu



His

Gly

Cys

545

Ala

Phe

Trp

ser

Ala

Phe

Tyr

Ala

705

Gly

Cys

Ser

5er

Leu

va'l

530

Ser

LYS

Leu

Gly

i.eu

610

Leu

Gly

Leu

Ser

Pro

690

Thr

Thr

Ala

Ala

Arg

Jyr

Gly

val

Ser

Leu

Tyr

595

Pro

Pro

Leu

MetT

Pro

675

val

PTro

Phe

Ala

Ley

755

Pro

500

sSer

Leu

val

val

Ser

580

Ser

Glin

val

Leu

Pro

660

Thr

Ala

Thr

l.eu

Asn

740

Ash

L.eu

His

ser

Arg

Gin

565

l.eu

Leu

ASP

Ash

Gly

Leu

Tyr

Arg

Gly

Ser

725

Trp

Pro

Leu

Pro

Pro

350

His

Gly

His

His

Arg

Phe

Tyr

Lys

Gln

Trp

710

Arg

Ile

TYF

Ary

tle

Phe

535

Ala

Leu

ITe

Phe

Ite

615

Pro

Ala

Ala

Ala

695

Gly

Lys

L.eu

His

Ley

1le

520

Leu

Phe

Glu

His

MeT

600

Ile

Alta

Cys

Phe

680

Pro

Leu

Tyr

ARG

ASp

760

Pro

505

Leu

Leu

Pro

ser

Leu

585

Gly

Gin

Asp

Pro

Ile

6635

Leu

Gly

vatl

Thr

Phe

eolf-seql

Gly pPhe Arg

Ala

His

Leu

570

Asn

Tyr

LYS

Trp

Phe

650

Gln

Cys

Leu

Met

Ser

730

Thr

Ser

GlIn

Cys

555

Phe

Pro

val

Ile

Ser

Lys

Cys

Ser

ArY

Phe

540

l.eu

Thr

AsSH

Iie

620

val

Gln

LYyS

Gln

Gln

700

His

Pro

Fhe

Gly

Arg Pro Thr
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Ala

Ala

LYS

Cys

Cys

Gln

Gin

Trp

vatl

Ary

765

Thr

510

Ile

ser

Phe

val

Thr

590

Cys

Cys

Gin

Gly

Ala

670

Leu

Phe

Arg

Leu

Tyr

750

Leu

Gly

Pro

Ala

Ser

Thr

575

Lys

Tyr

Phe

Arg

Tyt

655

Phe

Ash

Ala

Met

Leu

735

Tvyr

Gly

Arg

Met

Gly

ASn

ArgQ

Gly

Arg

Ile

640

Pro

Thr

Leu

His

Arg

Gly

Pro

Leu

Thr



eolf-seqi
7

776 775 80

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 Gin His Asn
835 840 845

Leu Arg Gly Thr Gly Arg Giu val Ser val Thr Pro GIn Ser Gly Lys
850 855 860

Ile Ile sSer Ser Trp Glu Ser His Lys Ser Gly Gly Glu Thr Arg ieuy

865 B70 875 880
<210> 11

<211> 1027

<212> PRT

<213> artificial sequence

<220>

<223> fusion between sequence signal - truncated core (1-3148) -mutated
Y7587 polymerase - sequence TM

<400> 11

Met val Pro Gin Ala Leu iteu Phe val Pro teu Leu val Phe Pro Leu
1 5 10 15

Cys Phe Gy Lys Phe Pro ITe Asp ITe Asp Pro Tyr Lys g?u Phe Gly
20 25 Y

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 E?r Ala ser Ala Leu Tyr Arg Glu Ala Leu
50 60

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

Iie Leu Cys Trp Gly Glu Leu Met Thr Leu Ala Thr Trp val Gly Gly
85 30 95

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

Thr Asn Met Gy Leu Lys Phe Arg Gln Leu Leu Trp Phe His Ile Ser
115 120 125
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cys

Gly

Ile

Phe

Glu

ASp

va'l

225

Pro

Ile

Lys

Thr

His

305

Trp

Phe

Gy

Gly

Ser
385

Leu

130

val

Leu

Arg

Leu

Leu

210

Gly

His

ile

Arg

Lys

Leu

Lys

Cys

Ser

ser

370

Gin

Thr

Trp

Ser

APy

Pro

195

Asn

ASh

Irp

Lys

Arg

275

Tyr

val

Ala

Gly

Phe

355

Ser

Gin

Phe

Ile

Thr

Leu

180

Arg

e

Phe

Lys

Lys

Leu

L.eu

Asn

Gly

Ser

340

His

l.eu

Gly

Gly

Arg

l.eu

165

Le

Leu

Gly

Thr

Thr

245

Cys

Gln

Pro

His

Ile

325

Pro

ain

Gin

His

Arg
Thr
150
Pro
L.eu
Ala
ASN
Gly
Pro
C%u
Leu
Leu
Tyr
Ley
Tyr
Gln

Ser

Leu

390

Glu

135

Pro

Glu

Leu

Asp

Leu

215

Leu

Ser

Gin

tle

AsD

295

Phe

Tyr

ser

Lys
375

Ala

Thr
Pro
Thr
ASD
Glu
200
Ash
TYr
Phe
pPhe
Met
280
Lys
Gln
Lys
Trp
Ser
360
His

Arg

val
Ala
Thr
AsSD
Gly
val
ser
Pro
val
265
Pro
Gly
Thr
Arg
Glu
345
Gly

Arg

ATg

eolf-seql

Ile
Tyr
val
170
Glu
Leu
Ser
ser
Asn
250
Gly
Ala
Ile
Arg
Glu
330
Gln
Ite

LysS

Gln

Glu Tyr
140

Arg Pro
155

Pro Leu

Ala Gly

ASNh Arg

Ile Pro

220
Thr val
235
Ile His
Pro Leu
Arg Phe
Lys. Pro

300
His Tyr

315

Thr Thr

Lys Leu

Ley Ser

ser Arg

Gin Gly
395

Fage 31

Leu

Pro

Ser

Pro

205

Trp

Pro

Let

Thr

Tyr

285

Tyr

l.eu

His

Gin

Arg

l.eu

Arg

val

ASn

TYr

Lay

190

val

Thr

val

His

val

270

Pro

Tyr

His

Ser

His

350

Pro

Gly

ser

Ser

Ala

Gin

175

Glu

Ala

His

Phe

Gln

ASh

Asn

Pro

Thr

Ala

335

Gly

Pro

Leu

Trp

rhe
Pro

160

His

Glu

Lys

Asnh

240

ASp

val

Glu

Leu

320

Ser

val

Gin

ser
400



‘Ile

Pro

Cys

Thr

Leu

465

Cys

Leu

His

Gly

545

Ser’

Leu

Tyr

Ser

Ile

625

Ser

Arg

Arg

Ser

Leu

Phe

450

Pro

Trp

ser

Gly.

Gly
5

Leuy
Trp
Ser
His
Ser
610
Phe

APy

Lys

Ala

Gly

Tyr

435

Glu

Pro

Trp

His

Glu

515

val

val

Pro

ser

Leu

595

Gly

Ash

ASH

Lelt

Gly

Ser

420

Gln

Lys

Asn

Leu

Ile

500

His

Phe

val

Lys

Asn

580

Pro

Leu

Tyr

Leu

His
660

Tle

405

Gly

ser

His

Ser

Gln

485

val

His

Leu

AsSp

Phe

565

L.eu

e

Ser

GIn

Tyr

645

Lau

His

His

Pro

ser

Ala

470

Phe

Ash

Ile

val

Phe

550

Ala

ser

His

Arg

His

630

val

Tyr

Pro
ser
val
ser
455
Arg
Arg
Leu
Arg
ASD
535
Ser
val
Trp
Pro
Tyr
Gly

Ser

Ser

Thr

Thr

Arg

440

ser

Ser

Asn

L.eu

Ile

520

Lys

Gln

Pro

Leu

Ala

600

val

Thr

feu

His

Ala

AsSN

425

Lys

Gly

Gin

Ser

Glu

505

Pro

Asnh

Phe

Asn

Ser

585

Ala

Ala

Met

Leu

Pro
665

eolf-seql

Arg Arg Ser rhe

410

Leu

Ala

His

Ser

Lys

Asp

Arg

Fro

Ser

Leu

570

Leu

Met

Arg

Gln

Leu
650

Ala

Ala

Ala

Glu

475

Pro

Trp

Thr

His

Arg

555

Gin

ASp

Pro

Leu

ASn

635

teu

ser

Tyr

val

460

Arg

Cys

Gly

Pro

Asn

540

Gly

ser

val

His

Ser

620

Leu

Tyr

Ile Ile Leu
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LyS

Pro

445

Glu

Pro

Ser

Pro

Ala

525

Thr

Asnh

Leu

Ser

Leu

605

Ser

His

Gln

Gly

Gly

Ser

430

Ala

Leu

val

Asp

Cys

510

Arg

Ala

Tyr

Thr

Ala

590

Leu

ASH

ASp

Thr

Phe
670

val

415

Ala

val

His

Phe

TYE
485

Ala

val

Glu

Arg

Asn

575

Ata

val

Ser

Ser

Phe

Ser
Ser
Ash
Pro

480

Cys

Thr
Sep
val
560
Ley
Phe
Gly
Arg
Cys
640

Gly

655 -

Arg

Lys



Ile

ser

Phe

705

val

Thr

Cys

Cys

Gln

785

Gly

Ata

Leu

Phe

Arg

865

Leu

Tyr

leu

Gly

Pro

Ala

690

Ser

Thr

LVsS

Tyr

phe

770

Arg

Tyr

Phe

Asn
Ala
Met
Leu
Tyr
Gly

Arg
9

Met
675
Ile
Gly

Asn

Arg

Arg

Ile

Pro

Thr

Leu

835

His

AFg

Gly

PO

Leu

815

Thr

Gly

Cys

Ala

Phe

740

Ser

Lys

val

Ala

Phe

820

Tyr

Ala

Gly

cys

Ser

900

Ser

sSer

val

ser

LYys

Ley

725

Gly

Lay

Leu

Gly

Leu

805

Ser

Pro

The

Thr

Ala

B85

Ala

Arg

Leu

Gly

val

Ser

710

Leu

Tyr

Pro

Pro

law

790

Met

Pro

va'l

Pro

Phe

870

Ala

Leu

Pro

Tyr

Ley

val

695

val

Ser

Ser

Gin

val

775

Leu

Pro

Thr

Ala

Thr

855

et

Asn

Ash

L.eud

Ala
935

ser

680

Arg

Gln

l.eu

leu

Asp

760

ASh

Gly

Leu

Tyr

Arg

840

Gly

Ser

D

Pro

Ley

g20

ASD

Pro

Arg

His

Gly

His

745

His

Arg

Phe

Tyr

LysS

825

Glin

Trp

Arg

Ile

TyY

Arg

Ser

eolf-seql

Phe Leu Leu Ala GIn

Ala

Leu

Iie

730

Phe

Ile

Pro

Ala

Ala

810

Ala

Arg

Gly

Lys

Leu

890

His

Leu

Phe

Glu

715

His

Met

Ile

Ile

Ala

7895

Cys

Phe

Pro

Leu

Tyr

875

ATg

ASD

Pro

Pro

700

ser

Leu

Gly

Gin

Asp

780

Pro

Ile

Leu

Gly

vaf

860

Thr

Gly

Pro

Phe

Pro Ser val
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940

685

His.

ieu

Asn

Tyr

Trp

Phe

Glin

Cys

Leu

845

Met

Ser

Thr

Ser

Arg

925

Pro

Cys
Phe
Pro
val
750
Ile
Lys
Thr
Ser
Lys
830
Cys
Gly
Phe
Ser
AT

910
Pro

Ser

Phe

Leu

Thr

ASh

735

Ile

Lys

val

Gin

LyS

Glin

Gin

His

Pro

Phe
895

g Gly

Thr

His

Thr

Ala

Ala

720

Lys

Gly

Gy

Cys

Cys

Gin

Tyr

va

Gln

Trp

val

Arg

Thr

Leu



eo’lf-seql

Pro Asp Arg val His Phe Ala Ser Pro Leu His val Ala Trp Arg Pro
945 950 955 960

Pro Tyr vat Leu Leu Ser Ala Gly Ala Leu Thr aAla 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 pPro Gln
995 1060 1005

Ser Gly Lys ITe Ile Ser Ser Trp Glu Ser His Lys Ser Gly Gly
1010 1015 az0

Glu Thr Arg Leu

1025
210> 12
<211> 1085
<212> PRT
<213> artificial sequence
<220>

<223> fusion between signal sequence -core (1'148)- mutated YO7587
polymerase -envi-envZ and TM sequence

<400> 12

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

Cys Phe Gly Lys Phe Pro ITe Asp Iie Asp Pro Tyr Lys Glu Phe Gly
2

Ala Thr gaT,G?u Leu Leu Ser Phe Leu Pro Ser Asp Phe Phe Pro ser
5 40 45

val Arg Asp Leu Leu Asp Thr Ala ser Ala Leu ggr Arg Gilu Ala Leu
50 55

Glu ser Pro Glu His Cys Ser Pro His His Thr Ala teu Arg Gln aAla
65 70 75 30

Ile Leu Cvs Trp Gly Glu Leu Met Thr geu Ala Thr Trp val ¢ly Gly
8% 0 95

Asn Leu Gtu Asp Pro Ile Sar 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

Gly

e

Phe

Glu

Asp

val

225

Pro

Ile

Lys

Thr

His

305

Trp

Phe

Glu

Gly

Ser
385

Ley

130

val

Leu

Arg

Leu

Leu

210

Gly

His

Ile

Arg

Lys

cys

Ser

Ser

370

GlIn

Thr

Trp

ser

Arg

2ro

195

Asn

Asn

Trp

Lys

Arg

275

Tyr

val

Ala

Gly

phe

355

Ser

Gin

rhe

Ile

Thr

Leu

180

Arg

Leu

Phe

Lys

260

Lew

Leu

Asn

Gly

Ser

340

His

Leu

Gly

Gly

Arg

Leu

165

Leu

Leu

Gly

Thr

Thr

245

Cys

G1n

Pro

His

Ile

325

Pro

Gin

Gin

His

Arg

Tht

150

Pro

Leu

Ala

Asnh

Glu

Leu

L.eu

TYyr

310

Let

Tyr

Gln

Ser

Leu
390

Glu

135

Pro

Glu

Leu

ASp

Leu

215

Leu

Ser

GIn

Ile

‘ASp

295
Pbe
Tyr
ser
ser
Lys

Ala

Thr

Pro

Thr

AsSp

Glu

200

Asn

Tyr

Phe

Phe

Met

280

Lys

Gln

Lys

Trp

Ser

360

His

Arg

val

Ala

Thr

185

Gly

val

Ser

Pro

val

265

Pro

Gly

Thr

Arg

Glu

345

Gly

Arg

Arg

ealf-seql

ITe Glu

Tyr Arg
155

val Pro
170

Glu Ala

Leu Asn

Ser Ile

ser Tthr
235

Asn Ile
250

Gly Pro

Ala Arg

Ile Lys

Arg His

315

Glu Thr
330

Gin Lys

Ile Leu

Lys Ser

GiIn GIn
395
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Tyr

140

Pro

feu

Gly

Arg

Pro

220

val

His

Leu

Phe

Pro

300

Tyr

Thr

Ley

ser

Arg

380

Gly

Let

Pro

Ser

Pro

Arg

Tro

Pro

Leu

Thr

Tyr
285

Tyr

Leu

His

Gln

Arg

365

Leu

Arg

val

Asn

Tyr

Leu

150

vat

Thre

val

His

val

270

Pro

Tyr

His

Ser

His

350

Pro

Gly

Ser

Ser

Ala

Gin

175

Glu

Ala

His

Phe

Gln

ASH

ASn

Pro

Thr

Ala

335

Gly

Pro

Leu

Trp

Phe

Pro

160

Glu

Glu

Lys

Asn

240

ASp

val

Glu

Ley

320

ser

Ala

val

Gln

ser
400



Ile

Pro

Cys

Thr

L.euy

465

Cys

Leu

His

Gly

Leu

Tyr

ser

Ile

625

Ser

Arg

Arg

Ser

Leu

Phe

450

Pro

Trp

Ser

Gly

Irp

Ser

His

Ser

610

Phe

Arg

Lys

Ala

Gly

Tyr

Glu

Pro

Trp

His

Glu

515

val

val

Pro

Ser

Leu

585

Gly

AST

Asn

Leu

Gly

Ser

420

Gln

Lys

ASN

l.eu

Ile

500

His

Phe

val

Lys

AsSn

580

Pro

Leu

Tyr

L&k

His
660

Ile

405

Gty

Ser

His

Ser

Gln

485

val

His

Leu

ASp

Phe

565

Leu

Leu

Ser

Glin

Tyr

645

leu

His

His

Pro

Ser

Ala

470

Phe

Asn

Ile

val

rPhe

550

Ala

Ser

His

Arg

His

630

val

Tyr

Pro

Ser

val

Ser

455

Arg

APrg

ieu

Arg

ASp

535

Ser

val

Trp

Pro

TYr

615

Gly

ser

Ser

Thr

Thr

Arg

440

ser

Ser

Asn

Leu

Ile

520

Lys

Gln

Pro

Ley

Ala

600

val

Thr

Leu

His

Ala

Asn

425

Lys

Gly

Gln

Ser

Glu

505

Pro

ASN

Phe

ASh

Ser

585

Ala

Ala

Met

Leu

Pro
665

eplf-seq]

Arg Arg Ser phe

410

Lew

Ala

His

Ser

ASp

Arg

Pro

Ser

ey

570

Lews

Met

Arg

Gin

Leu

650

Iie

Page 36

Ala

Ala

Ala

Trp

Thr

His

AYrG

555

Gin

Asp

Pro

Leu

ASn

635

Leu

Ile

ser

Tyr

val

460

Arg

Cys

Gly

Pro

Asn

540

Gly

Ser

val

His

ser

620

Leu

Tyr

Leu

Lys

Pro

445

Glu

Pro

Ser

Pro

Ala

525

Thr

Asn

Leu

Ser

Leu

605

Ser

His

Glin

Gly

Gly

Ser

430

Ala

l.eu

val

ASp

Cys

516

Arg

Ala

Tyr

Thr

Ala

580

Leu

Asn

ASD

Thr

Phe
670

val

415

Ala

val

His

Phe

Tyr

495

Ala

val

Giu

Arg

Ash

575

Ala

val

Ser

ser

Phe

655

Arg

Ser

Ser

ASN

Pro

480

Cys

Glu

Thr

ser

val

560

Leu

Phe

Gly

Arg

Cys

640

Gly

LysS



Ile

Ser

Phe

705

Ile

Gly

Glu

His

Met

785

Iie

Tle

ala,

Cys

Phe

865

2ro

Leu

Ala

val

Pro
Ala
690

Ser

Pro

Ser

ieu

770

Gly

aln

ASD

Pro

Ile

850

Leu

Gly

val

Arg

Gly

Met

675

Ile

val

Gin

Thr

L.eu

755

Asn

TYF

Lys

Trp

Phe

835

Gln

Cys

Leu

Met

Phe

915

Leu

Gly

Cys

Leu

ser

val

740

prhe

Pro

val

Ile

Lys

Thr

Ser

Lys

Cys

Gly

Ser

ser

val

Ser

Glin

Leu

725

Cys

Thr

Asn

Ile

Glin

Lys

Gin

Gln

885

His

Trp

Pro

Gly

val

Ala

710

Asp

Leu

Ala

Lys

Gly

Glu

Cys

Cys

Gln

TYr

val

Gln

Leu

Thr

Leu

val

695

Gly

Ser

Gly

val

Thr

775

Cys

Cys

Gin

Gly

Ala

Leu

Phe

Arg

sSer

val
935

Ser

680

Arg

Phe

Trp

Gin

Thr

760

Lys

Tyr

Phe

Arg

Tyr

840

Phe

Ash

Ala

Met

Lay

920

Trp

Pro

Arg

Phe

Trp

Gly

Asn

Arg

Gly

Arg

Ile

825

Pro

Thr

L.eu

His

Leu

eolf-seql

Phe Leu Leu

Ala

Leu

ThT

730

Ala

Phe

Trp

Ser

Lys

810

val

Ala

Phe

Tyr

Ala

890

Gty

va'l

Phe
Leu
715
ser
LYS
Leu
Gly
Leu
795
Leu
Gly
l.eu
Ser
Pro
875
Thr
Thy

P

Pro

700

Thr

Leu

Ser

Lay

Tyr

780

Pro

Pro

fey

Met

Pro

860

val

Pro

Phe

Phe

ser val Ser
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940

Ala

685

His

Arg

ASH

va'l

Ser

765

ser

Gln

val

Leu

Pro

845

Thr

Ala

Thr

Leu

val

925

Arg

Gln
Cys
Tle
Phe
Gln
750
Leu
Leu
Asp
Asn
Gly
Leu
Tyr
Arg
Gly
Tr

9510
Gln

Lys

Phe

Leu

Leu

Leu

735

His

Giy

His

His

Arg

815

Phe

Tyr

Lys

Gin

895

p Ala

Trp

Tyr

Thr

Ala

Thr

720

Gly

Leu

Ile

Phe

Ile

8030

Pro

Ala

Ala

Ala

Arg

Gly

Ser

Phe

Thr



eplf-seql

960

Pro Ser val

Leu His

Ala Leu

Arg Arg

Thr Gly

Ser Ser

potymerase

agetggaccey
ggctgaggac
aaactttacg
ctotettect
accactcaca
aaatgttacc
agttaatcat

atataagaga

ser Phe Pro Trp Leu Leu Gly Cys Ala Ala Asn Trp Ile Leu Arg Gly
945 850 955
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 lLeu Leu Arg leu Pro Phe
980 985
Arg Pro Thr Thr Gly Arg Thr Ser Leu Tyr Ala Asp Ser
995 1000 1005

Pro Ser His Leu Pro Asp Arg val His Phe Ala Ser Pro

1010 1015 1020
val Ala Trp Arg Pro Pro Tyr val Leu Leu Ser Ala Gly

1025 1030 1035
Thr Ala Leu Met Leu ITe ITe Phe Leu Met Thr Cys Cys

1040 1045 10650
val Asn Arg Ser ¢lu Pro Thr Gin His Asn Leu Arg Gly

1055 1060 1065
Arg Glu val ser val Thr Pro Gin Ser Gly Lys Ile 1Ile

1076 1075 1080
Trp Glu  Ser His Lys Ser Gly Gly Glu Thr Arg Leu

1085 1090 1095
<210> 13
<211> 2379
<23.2> DNA
<213> artificial sequence
<220> ] ]
<223> nucleotide sequence encoding the mutated Y07587
<400> 13
atgeccactga gctaccagca ctticgcagg ctgttactge tggatgatga
ctggaggasy agétgccacg tctggetgat gagggactga accgtegtgt
ctgaacctgy gcaaccigaa cgigagcatt ccttggactc ataagotggg
ggactttatt cttcractgt acctgtcttt aaccctecatt ggaaaacacc
aatatacatt tacaccaaga cattatcaag asatgtgaac aatttgtagg
gtcaatgaga aaagaagact gcaatrtgatt atgoctgota ggrtrtatcoc
aaatatitgc cattggataa gggtattaaa ccttattatc cagaacatct
tacttecaaa ccagacatta tttacacact ctatggaagyg caggtatatt
gaaacaacac atagtgcctc atitigtggy tcaccatatt cttgggaaca
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agccacccga
ctgttagege
ctggcgttta
aacttcctge
tctttacatt
atacaaaaga
gtctgtcaac
cctgettraa
acttacaagg
ccaggretgy
catcagcgea
ggctgtygctg
aacccttacc
cccttoccgac
caccreectg
<210>
<21l>

<21i2>
<213>

15

DNA

<220>
<223>

3024

ttattttagg
aattcaccag
gcggtgcgaa
tgagcctggg
tcatgageta
tcaaagaatg
gtattgtggg
tgeetttygta
cectitectgtyg
gecaagtgtt
tgogtggaac
ccaactggat
atgatccttc
cCacaaccgy

atagagteea

gtteegeaag
cgcaatctgc
aagcgtycaa
cattcaccty
tgtcattgga
ttttegaaaa
rcttttoggt
tgcatgtatt
taaacaatac
tgctcacgea
ctttetgtec
actgagaggc
tcgaggtaga
aagaacaage

ttitgccage

artificial sequence

eoltf-seql

atcccgatgg
agcgregtge
cacctggaaa
aaccctaaca
tgttatgggt
cticectytta
ttitgctgctc
cagtcgaagc
ctgaacctit
acccctactg
agaaaatata
accagertey
ctgggectga
ctgtatgcecy

ccacteccatg

gtgttggtct
gcagagegtt
gcotgticac
a3aacaaagag
cattgecaca
acagacctat
ctrttacaca
aggcttttac
accctgtige
gctggggatt
catcgrrtce
tgtattatcc
gcagacctet

atagccctag

tggcctggag

nucleotide sequence encoding the fusion between

(1-148)~mutated y07587 polymerase-envl and env?

<400> 15
atggatatcg

agcgattrct
gcettagagt
tgrtggggag
tccagggacce
ttgtggtrtc
tettteggay
agracccege
ctggatygatg
aaccgtegty
cataaggtgg
tggaaaacac

caatttytag

atccctacaa
tcctaagcgt
ctcctgagca
aactaatgac
tagtagtcag
acatttctty
tgtggattcg
cagaaaccac
aagetggace
tggctgagga
gaaactttac
cctettitece

gaccactcac

ggagtrtcggt
acgtgacett
ttgttcacct
tctagctacc
ttatgtcaac
tctecactitt
cactocteca
cgrgoecacty
gciggaggag
cctgaaccty
gggactttat
taatatacat

agtcaatgag

gocaccgtey
ctagatacag
caccatacty
tggotgggtg
actaatatgg
gyaagagaaa
gcitatagac
agctaccage
gagctgecac
ggcaacctga
tcttotacty
ttacaccaag

aaaagaagac

Page 41

aactgctgag
cctcagetet
ctctcaggea
gtaatttgga
gactaaagtt
cagttataga
caccaaacge
actttcgeag
groLggctga
acgtgageat
taccrgtett
acattatcaa

tgcaattgat

grctecattc
teccgecattge
ggcagtgacy
atggggttac
agatcacatc
tgattggaaa
atgtggttat
ttictcgeca

tcggcaaaga

ggtcatggga

atggctgeta
cagcgetcte
gctgagactc
cglececage

geeteoctaa

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760

2820

trufncated core -

cttecctgeec
gtatcgggaa
agcaattcty
agatccaata
ccgacaacta
atatttggtg
accgatacty
gctgrracty
tgagggactg
tcottggact
taaccctecat
gaaatgtgaa

tatgectget

60
120
180
240
300
360
420
480
540
600
660
720
780
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cacatttctt gtctcacttt tggaagagaa
gtgtggattc geactcctee agettataga
ccagaaacca ccgtggtocy tcgtegtggt

cgtcgtegea gaagecagag cccacgacgt

taa

<210> 18

<211> 106

<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

<210> 18

<21l> 9

<212> PRT

<213> artificial sequence

<220>

<223> TILC peptide {(core 99-108)

<400> 19

eoif-seq]
acagttatag aatatttggt gtctttegga

ccaccaaacyg caccgatact gagcacccty
cgcagcccac geaggegtac cccaagocca

cgcaggagce agagecgtga gagecagtge

10

ITe Leu Cys Trp Gly Glu teu Met Thr
1 5

<21 20

<211> ¢

<212> PRT

<213> artificial sequence
<220>

<223> VLQ peptide (envl)

<400> 20

Xa] Let Gin Ala g]y Phe Phe Leu Leu

<210> 21

<211> ¢

<212> PRT

«<213> artificial sequence

<2 20>

<223> FLG peptide (envl 41-49)

<400> 21

phe Leu Gly Gly ghr Thr vat Cys Leu
1

<Z210> 22

Page 47

3540
3600
3660
3720
3723



eolf-seql

211> 10

<212> PRT

<213> artificial sequence

<220>

<223> GLS peptide (env?)

<400> 22

Gly Leu Ser Pro The 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

<21i> 15 -

<212> PRT .

<213> artificial seqguence

<220>

<223> NI3F peptide (polymerase)

<400> 25

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

<230> 26
<23l> 1%
<Z2i2> PRT

<213> artificial sequence

<220>
<223> F13L peptide (env)

<40G0> 26

Phe Leu Trp Glu Trp ala Ser Ala Arg Phe Ser Trp Leu Ser Leu
1 5 19 15
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