. <110>

- <120
‘. <130>

- <160>

- <170>
<210>
<211>

<212>
- <213>

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

<400>

. Met Asn Asn GIn

1

Lys

Phe

~ Ala

- Ile

Arg

ser

Phe
50

Leu

65

Leu
Arg
Leu
.Ser
val

145

Asp

Arg

Arg

Ala

Lys

Asn

Thr
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1
p

RT

3392

DenguevvirUS type 1

MISC_FEATURE -
(2494) . . (3392)

Nonstructural protein 5

1

Ala

Lys

35

Ile

Ala

Gly

Lys

Phe

115

GIn

Met

Met

Arg
20

G1y'

-Ala

Arg

Phe

Glu
Cys

Thr

Arg.
5

Asn

Leu

Phe

Trp

LysS

sSer

Leu

Arg

Thr

Tyr

165

Lys

Arg

Leu

Leu

‘Gly

70

Lys

val

Thr

Gly

Leu

150

Lys

Ly;
V§1
ser
Arg
55

Ser

Glu

Thr

Thr

Cys

'(Nss) in

Thr_G1yAArg;Pro
10

Ser

Thr

25

Gly
40

Phe
Phe

Ile

Met

Ala

Pro

Gln

‘Leu

Lys

Ser

Leu

1105

Gly

* Leu

Met

Arg

val ser
Gly Pro
Ala Ile

Lys Asn
75

Asn Met
90

Leu Met

Gly Glu

Leu Phe

Asp Leu
155

Ile Thr
170

Page 1

Ser
Gln
Met
Pro
60

Gly
Leu
Leu

Pro

Phe

Leu

Asn

Ala

30

Ala
Ash
Leu

His

- 125

Lys
140

Gly

Glu

Thr

Glu

Thr

Leu
Thr
e
Ile
Pro
110

Met

Ser

‘Leu

G1Q

DENV1 westpac74..:-.

Met
15

LyS-

val
Ala
Lys
Met

95

Thr

Ile

Ala

cys

Pro
175

Leu

Arg

Met

Gly

val
80

Asn
Ala
val
Gly
Glu

160

Asp



Asp

Thr '

Leu
Met
225
Ala
" Ala
Met
Arg
_Leu
305
. Leu
Arg
Arg

Asn

Cys
385

. Cys

. Tyr

Asn

val

Cys

Ala
210

Ser

Leu

Ile

Leu

Asp

290°

Glu

Asp

Lys

Cys

Phe
370

Gl y

val

ser

G]d

Asp
Ser
195

Pro

Ser

Arg

G1y.

val

275 .

APhe

His
Ile
Leu

Pro

cys

GIn

His.

"Glu

His
Thr
260
Thr
val

Gly

Glu

Trp
Thr
val
Gly
Pro
245
ser

Pro

Glu

Ser

Leu

325

cys
340

Thr

355

val

Leu

Thr

val

Thr
435

Cys
Phe
LysS

Ile
420

Thr'

Ile

Gln

Arg

Gly

Leu

405

val

Glu,

9869562164 Sequence 1listings_ST25.

Cys Asn Ala

Gly

Gly

Ala

Glu

Leu
215

Trp

230 -

Gly
Ile
ser
G1y
cys
310
Leu
C1u
Gly

Arg

Phe

Thr

Met

His
200
Gly
Lys
Thr
Gln

Ala

280

Leu

295

val
Lys

Ala

-Glu

Thr

ser
Thr

Thr

Lys

Ala
360

Phe

- 375

Lys

390

Glu

Thr

His

Gly
Gly
val

Gly

Ser
Lys
His

Thr
440

Thr Glu Thr Trp val

185

Arg

‘Leu

Gln
val
265
Met-
G]y
Thr
Glu
Ile
345
Thr
val
Leu
Ile
Thr

425

Thr

Arg
Glu
Ile
Ile
250
Gly
Arg

Ala

Met

Asp

Thr

Gln

235

Ala

Ile

ays

Thr

Ala

315

val

330

Ser

Leu

Asp

Ile

val

410

Gly

Ala

Page 2

Thr
Asn
val

Arg

Thr
395

GIn

Asp

Thr

Lys,

Lys
Leu
Ile

val

Lys
Asn
Thr

Glu

Gly

Ccys
Tyr
Gln

Ile

val
Phe
Phe
Gly
val
Asp
Pro
fhr
Glu
365
Trp
Ala

Glu

His

Thr

445

Thr

txt

Tyr

190

Ser

Glu

Glu

Leu

i1e
270
Ile
Asp

Lys

Ala

val
Thr
Thr

Ala

Leu

Gly
val
Pro

val

- 335

Thr
350

>G1n

Gly
Lys
Asn
Gln
430

Pro

‘Asp

Asp
Asn
Phe
Leu
415
val

Gln

'G1y

Ala

Trp

LEU'
Asn

val

Thr

320

Leu

ser - - 7

Thr.

Gly

Lys

400

Lys

Gly

Ala

PCT/SG2013/000413



Pro

Pro
Arg

© Glu

~ Thr

545

" Gly
Met
Ala
Thr
val
625
Lys
Tyr
Lys

Ala

Ile

Thr
450
Ser
Glu
Leu
Glin
val
530

Gly

His

ser
Glu
Asp
610
Thr
Glu
Ile
Lys
Arg
690

Gly

705

ser
Pro
LyS
Pro
515
va1
Ala
Leu
Tyr

Thr
595

‘Ala

Gln

Lys

val

Gly

Arg

Gly

Glu
Arg

LYys

val
Thr
Lys
val
580
G1n
Pro
Asn
Pro
val
660

Ser

Met

ya1

Ile

Thr

Ser

485

Thr

Leu

Leu

Glu

98695G2164 Sequence 1istings_ST25.

Gly

470

Trp
Ser
val
GTy
I1e
550

Arg

565

Met
His
Cys
Gly
val
645
Gly
ser

Ala

Phe

Cys

Gly.

Lys

Ala

Ile

Ile

Thr
710

455
Leu
Leu
Gly
Thr

Ser
535

Gln

Leu

Thr

Thr

Ile
615

Leu

Ile
Gly
Gly
Leu

695

ser

Asp
val
Ala

Phe
520

Gln

Thr

Lys

Gly
val
600
Pro
Ile
Glu
Glu
Lys

Gly

val

Phe

Ser

Asn

Lys

Thr

505

Lys

Glu

Ser

Met

Ser

Thr
Gly

Gly

Phe

585 .

Leu

Phe

Thr

Ala

Lys

Met

Asp

Gly

val

Ser

Ala

Glu

650

Ala

Phe

Thr

Lys

Page 3

Glu
475

Gln

Ser

Ala

ATa

Thr
555

Lys
570

Lys

Gln

Ser

Asn

635

Pro

Leu

Glu

Ala

Leu

715

460

Met

Trp

Gln

His

Met

540

Thr
Leu

Leu

val

Gln

620

Pro

Pro

Lys

Ala

700

Ile

val
éhe
Glu
Ala
525

His

Thr

Thr

Glu

Asp

Ile

Phe

Leu

Thr

685

AsSp

His

GIn Leu Thr Asp Tyr Gly Ala Leu Thr

l.eu
Leu
Thr
510
Lys
Thr
ITe
Leu
590
Tyr
Glu
val

Gly

Ser
670

Ala

Phe

Gln

txt

Leu

Leu

Lys

A1a_

Phe
Lys
Glu
Glu
Fys
Thr
Glu
655
Trp
Arg

Gly

Ile

Asp

Thr

480

Leu

Asn

Gin

Leu -

Ala
560

'G]y

val

Gly

Gly

Phe

Gly

Ser

Phe
720

PCT/SG2013/000413



Gly

Ile

Thr-

Leu

G1y
" His
Leu

) Arg

Glu
val
865
Pro
Lys

‘Pro

Glu

Ile

Thr

Gly

Ser
a1y
Arg
Thr

Ser

ser

‘Leu
- 850

Gly

Gln

Ile

Asn

val

930

Leu

Ala

Glu

Ala
Ile
Leu
755
val
Glu
Trp
Ala
Ala
835

Asn

AsSp

Pro
Ile

Thr

915

Glu

Arg

Ile

ser

Tyr

Gly

ser

Met

Leu

Thr

Ala
820

THr

His
val
Met
Gly
Pro
Asp
Asp
Lys

Glu
980

Gly
Ile
Met
val
Lys
Glu
805
Ile

Arg

Ile

ser G

Glu

885

Ala

Glu

Tyr

ser

98695G2164 Sequence 1istings_ST25

val Leu Phe Ser

Leu

Thr

Gln

Cys
790
Gln
Gly

Leu

Leu

Asp
Cys
Gly

Tyr

‘950

sSer

Asn

Leu

Cys

Ala

775

Gly

Tyr

Lys

Glu

Leu

855

Ile

Lys’

val

Pro

Phe

935

Thr

Lys

Glu

Thr

Ile

760

Asp

Ser

Lys

Ala

Asn

840

Glu

Leu

Tyr

Gln

Gly

Gln

Ala

Thr

Trp
745
Ala
ser
Gly
Phe

Trp

Ile

ASI’I'

Ala

Ser

-Asn

905

Asn
Ile
val
ya1

Trp

Gly val Ser Trp Thr

730
Leu
val
Gly
Ile
Gln

810

Glu

Met

Asp

Gln

GIn
Phe
cys

His
970

Gly
Gly
Cys

Phe

Leu

Met

val

780

val

795 -

Ala

Glu.

TP
Met
Gly
Lys
Thr
Arg

Thr

Asp

Gly

Lys

Lys

ser

Phe

Thr

" 940

His

L AsSp

Lys Leu Ala

Page 4

"Asn

val
765

Ile

.Thr

Ser‘

val

‘Gin

845

Phe
Lys
Trp
Ile
Trp
Asn
Arg
Met

Arg

Ser
750
Thr
Asn

Asn

Pro

cys

iTé
Thr
Met
Gly
Ile
910
Asn
Ile
Leu

Gly

Ala
990

.txt

Met
735

Arg

Leu

Trp

Glu

Lys

Gly

ser

val

Ile

LysS

Asp

Ile

Trp

Met

Tyr

975

Ser

Lys
ser
Tyr
Lys
val
800

Arg

Ile

Ash -

val

Gly '

Trp

Leu

Ser
960

Trp

Phe
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Ile

Asn

Thr

Leu

Arg-

His

Glu val Lys Thr Cys Ile Trp Pro Lys Ser His Thr
1000

995

1010

]

Pro Ile

1025

Ala
1040

Y
1070

Glu

- 1085

'.:FYS
Lys
Ser
>I1e
Leu
Gln
Ala
Leu
Leu

Gly

Gly
1100°.

Glu
1115

Met
1145

Met

1160

Leu

1175

.Asn

1190

Met
1205

Phe
1220

Leu
1235

G1y_

Cys Glu
1055 '

Pro

Trp

Glu

Lys

Glu

Ile

Thr

Thr
A1;
Ala
Arg

Ser

Pro
Gly
Ser

Cys

”Asp

G1q

val
Glu

Gly

Trp

sSer
Thr
Arg

Leu

Gln

TP

Thr

Leu

‘Cys

Gly

Glu

Asp

Glu

Thr

Asn

Asp

Phe

LQU

val

9869562164 Sequence 1i$tings_ST25.txt'

His
His
Thr

Af‘g

ArgA

-Cyé

Asn

Ser:

val

Leu

Asp

Lys

Arg

Thr

Ala

1015

Asn

1030

Leu

1045

val

1060

Thr
1075

ser
1090

Trp'
1105

Leu

- 1120

Ehe
1135

Met
1150

Ala
1165

Leu
1180

Met
1195

Met
1210

ser
1225

Ser

Tyr

Gly

val

Thr

Cys

’Tyr'

val

Ser
Arg
val
Ile
Gly
Arg
Arg

val

1240

Arg
Lys
val

Thr

Thr

oty
Lys
Leu
ser
Phe
Arg
Met
Pro

Glu

Glu

Gly .val Leu Glu Ser Glu Met Ile.Ile

Pro

Leu

Asp

val

Leu

Met

Ser

Gly

Arg

Leu

Leu

Gly

Met

val

Leu

Pro
. .1020
Gly

Glu.

Glu
Thr

Pro

Glu

M(_Et
Leu
Trp
Leu
cys
rhr
Phe
F.eu

Pro

PageIS

10

05

Lys Ile Tyr

Tyr
1035

Leu:

1050

His

Phe.
ASp

. Cys

1065

Lys

Leu
Arg
Ser
Cys

Arg

Thr

Met

Tyr

val

Leu

‘ser

Thr

phe

Gly

Thr

Arg
Prp
Ala
Ile
Lys
Met
val

Leu

fG1y

Thr

Leu

Leu Trp Ser

Giy'

GlIn

Asp

Asn

Phe

val

G1y‘

Ser

Met

Gly

Gly
Ala

Leu

val

Glu

PCT/$G2013/000413
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Glu Leu Gly Asp Gly Leu Ala Met Gly Ile Met Met Leu Lys Leu
1250 . 1255 o 1260 -

Leu Thr Asp Phe GIn Ser His Gln Leu Trp Ala Thr Leu Leu Ser
1265 S 1270 1275

Leu Thr Phe val Lys Thr Thr .Phe Ser. Leu His Tyr Ala Trp.Lys
1280 . 1285 , 1290

Thr Met Ala Met Ile'Leu Ser Ile val Ser Leu Phe Pro Leu Cys
1295 T 1300 e 1305

Leu Ser Thr Thr Ser GIn Lys Thr Thr Trp Leu Pro 'val Leu Leu
© 1310 1315 z 1320

Gly ser “Leu Gly Cys Lys Pro Leu Thr Met Phe Leu Ile Thr Glu

1325 : 1330 - 1335
Asn.Lys 1Ile Trp Gly Arg Lys Ser Trp Pro Leu Asn Glu Gly Ile
1340 1345 o 1350

Met Ala .val Gly Ile val Ser 1Ile Leu Leu Ser Ser 'Leu'Leu Lys
1355 T T 1360 TN 3y

Asn Asp Val Pro Leu Ala Gly Pro Leu Ile Ala Gly Gly Met Leu
1370 . o 1375 - 1380 :

Ile Ala Cys Tyr val Ile Ser G1y Ser ser Ala Asp Leu Ser Leu
1385 - 1390 o 1395

Glu Lys Ala Ala Glu val Ser: -Trp Glu Glu Glu Ala Glu His Ser
1400 . 1405 1410 .

Gly Ala Ser His Asn Ile Leu Vval Glu val-Gln As

p Asp Gly Thr
1415 : 1420 1425

Met Lys 1Ile Lys Asp Glu Glu Arg Asp Asp Thr Leu Thr Ile Leu
1430 _ 1435 1440

Leu Lys Ala Thr Leu Leu Ala I1e»Ser Gly val Tyr Pro Met Ser
© 1445 . 1450 1455 :

Ile Pro ‘Ala Thr Leu Phe .val Trp Tyr Phe Trp Gln - Lys Lys Lys
1460 1465 1470

Gln Arg Ser Gly val Leu Trp Asp Thr Pro Ser Pro Pro Glu val
1475 1480 1485

Glu Arg Ala val Leu Asp Asp Gly Ile Tyr Arg ITe Leu GIn Arg
1490 : 1495 1500
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Gly Leu Leu Gly Arg Ser Gln val Gly val Gly val Phe GIn Glu
- 1505 1510 1515

" Gly val Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 - 1530 -

Met Tyr GlIn Gly Lys Arg Leu Glu Pro Ser Tnp'ATa ser val ‘Lys
1535 . 1540 : © 1545

'Lys Asp Leu Ile Ser Tyr Gly Gly Gly . Trp Arg Phe Gln Gly Ser
. 1550 - 1555 . 1560

Trp Asn Ala Gly Glu Glu val Gln val Ile Ala val Glu Pro Gly
© 1565 S 1570 . 1575

Lys Asn Pro Lys Asn val.Gln Thr Ala Pro G1y Thr Phe Lys Thr
1580 1585 1590

pro Glu Gly Glu val Gly Ala 1Ile Ala Leu Asp Phe Lys Pro Gly
1595 1600 " 1605 _

Thr ser Gly ser Pro ITe val ‘Asn Arg Glu Gly Lys Ile val Gly. -
1610 - 1615 T AR

Leu Tyr..G1y Asn Gly val val Thr Thr Ser Gly Thr Tyr val Ser
- 1625 _ - 1630 1635

Ala ITe Ala GIn Ala Lys.Ala Ser-GIn Glu Gly Pro Leu Pro Glu
- 1640 1645 1650

ITe Glu Asp Glu val Phe Arg Lys Arg Asn Leu Thr Ile Met Asp
1655 1660 T 1665 -

Leu His Pro Gly Ser Gly Lys Thr Arg Arg Tyr Leu Pro Ala Ile
1670 1675 1680

Glu Ala Ile Lys Arg Lys Leu Arg Thr Leu val Leu Ala

val Arg
- 1685 1690 1695

Pro Thr - Arg vé]Ava1.A1a Ser Glu Met A1a—G1u Ala Leu Lys Gly
1700 - 1705 1710 ‘

Met Pro i1e Arg Tyr GIn Thr Thr Ala val Lys Ser Glu His Thr
‘1715 1720 , 1725

Gly Lys Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met
1730 1735 1740

Arg Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Met Ile Ile
1745 : 1750 . 1755

Page 7
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Met Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg
1760 1765 . 1770 .

Gly fyr‘ I1e ser Thr Arg val Gly Met Gly Glu Ala’ Ala Ala Ile
1775 1780 1785

Phe Met Thr Ala Thr Pro Pro Gly Ser val Glu Ala Phe Pro Gln.
1790 1795 1800

ser Asn Ala val Ile GIn Asp Glu Glu Arg Asp Ile Pro Glu Arg
.. 1805 1810 1815

Ser‘Tnpv'Asn SeE'G1y Tyr Asp Trp Ile Thr Asp Phe Pro Gly Lys
. 1820 1825 : 1830 ,

Thr val Trp Phe val Pro ser Ile Lys Ser Gly Asn_Asp Ile Ala
1835 : 1840 , : 1845 N

Asn Cys Leu Arg Lys Asn Gly Lys Arg val val GIn Leu Ser Arg
1850 o 1855 . : 1860 - ’

"<’L95»Thh ‘hhevAsb'Thr-G]u Tyr GIn Lys Thr Lys Ash Asn Asp Trp
: 1865 o 1870 1875 '

MRS P

Asp Tyr Vval val Thr Thr Asp ”I1e Ser Glu Met Gly Ala Asn Phe
1880 1885 1890 :

Arg Ala Asp Arg val Ile Asp Pro Arg Arg Cys Leu Lys Pro val -
1895 - e 1900 7. 1905

- ITe Leu Lys Asp G1y Pro Glu Arg val Ile Leu Ala Gly Pro Met
1910 : 1915 ‘ - 1920

Pro val Thr val Ala Ser Ala Ala G1h Arg Arg Gly Arg Ile Gly
1925 : 1930 1935 :

Arg Asn GIn Asn Lys Glu G]y Asp GIn Tyr Ile Tyr Met Gly GlIn
1940 1945 _ 1950

‘Pro Leu - Lys Asn.Asp GTu Asp His Ala His Trp Thr Glu Ala Lys
- 1955 : 1960 _ 1965

Met Leu 'LeuvAsp Asn Ile Asn Thr Pro Glu Gly Ile 1Ile Pro Ala
1970 ‘ - 1975 ‘ 1980 :

Leu Phe Glu Pro Glu Arg Glu Lys Ser Ala Ala Ile Asp Gly Glu

1985 : 1990 1995
fyr Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Glu Leu Met
2000 _ 2005 2010 :

Page 8
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Arg Arg Gly Asp Leu Pro val Trp Leu Ser Tyr Lys Vval Ala Ser
2015 ‘ - 2020 : 2025

Glu Gly Phe GIn Tyr Ser Asp Arg Arg Trp Cys Phe Asp Gly Glu
2030 2035 2040

Arg Asn. Asn Gin val Leu Glu Glu Asn Met Asp val Glu Ile Trp
2045 2050 2055

Thr Lys Glu Gly Glu Arg Lys Lys Leu Arg Pro Arg Trp Leu ASp
2060 - : 2065 , 2070

Ala Arg Thr Tyr Ser Asp Pro Leu Ala Leu Arg Glu Phe Lys Glu
= 2075 2080 S 2085

Phe Ala Ala Gly Arg Arg Ser Val Ser Gly Asp Leu Ile Leu Glu
2090 2095 - 2100

Ile Gly. Lys Leu Pro Gln His Leu Thr Gln Arg Ala_GlIn Asn Ala
2105 2110 2115 -

Leu'Asp]fAsn-Léu Va1'Met Leu His Asn Ser Glu GIn Gly Gly Lys
21200 2125 S 2130 '

Ala Tyr Arg His Ala Met Glu Glu Leu Pro Asp Thr Ile Glu Thr
2135 ° 2140 2145

Leu Met . Leu Leu Ala Leu Ile Ala val Leu Thr Gly Gly val Thr
2150 » 2155 2160

Leu Phe Phe Leu Ser Gly Arg Gly Leu Gly Lys Thr Ser Ile Gly
2165 2170 2175

Leu Leu Cys val Ile Ala Ser Ser Ala Leu Leu Met Ala Ser

Trp
2180 2185 2190

val Glu Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe
2195 : 2200 2205

Leu Met val Leu Leu ITe Pro Glu Pro Asp Arg GIn Arg Thr Pro
2210 2215 2220 .

Gln Asp Asn GIn Leu Ala Tyr Vval val Ile Gly Leu Leu Phe Met
2225 v 2230 2235 - ‘

Ile teu Thr val Ala Ala Asn  Glu Met Gly Leu Leu Glu Thr Thr
2240 2245 - 2250

Lys Lys Asp Leu Gly Ile Gly His Ala Ala Ala Glu Asn His His
- 2255 : 2260 ) 2265

Page 9
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His Ala Ala Met Leu Asp val Asp Leu His Pro Ala Ser Ala Trp
2270 2275 _ 2280

Thr Leu Tyr Ala val- Ala Thr Thr Ile Ile Thr Pro Met Met Arg
' 2285 2290 - 2295 ‘

His.Thr Ile Glu Asn Thr Thr Ala Asn Ile Ser Leu Thr Ala Iﬁe :
2300 . 2305 2310 : '

Ala Asn Gln Ala Ala Ile Leu Met Gly Leu Asp Lys Gly Trp Pro
2315 ) 2320 -, 2325

Ile Ser Lys Met Asp Ile Gly val Pro Leu Leu Ala Leu Gly cys
-2330 . 2335 2340 :

Tyr Ser GlIn val Asn Pro Leu Thr Leu Thr Ala Ala val Phe Met
2345 . 2350 ‘ 2355

Leu val Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys
2360 2365 - 2370 _ |

‘Ala Thr Arg Glu Ala GIn Lys Arg Thr Ala Ala Gly Ile Met Lys
Sa3rs 7 2380 385

Asn Pro Thr val Asp Gly Ile ‘val Ala Ile Asp Leu Asp Pro val
2390 - .. 2395 . 2400 -

val Tyr Asp Ala Lys Phe Glu Lys GIn Leu Gly Gln_ Ile Met Leu
2405 _ 2410 : 2415

Leuy Ile Leu Cys Thr Ser GIn Ile Leu Leu Met Thr Thr Trp

Arg
2420 2425 . 2430

Ala Leu Cys Glu Ser Ile Thr Leu Ala Thr Gly Pro Leu Thr Thr

2435 2440 2445
Leu Trp Glu Gly Ser Pro Gly Lys Phe Trp Asn Thr Thr Ile Ala
2450 2455 . - 2460

val Ser Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala
2465 2470 2475 :

Gly Leu Ala Phe Ser Leu Met Lys Ser Leu Gly Gly Gly Arg Arg
72480 ‘ 2485 2490

Gly Thr Gly Ala GIn Gly Glu Thr Leu Gly Glu Lys Trp Lys Arg
2495 2500 2505 :

Gln Leu Asn Gln Leu Ser Lys Ser Glu Phe Asn Thr Tyr Lys Arg
2510 2515 2520 ‘
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ser.Gly Ile 1le Glu val Asp Arg Ser Glu Ala Lys' Glu Gly Leu
- 2525 . 2530 A 2535

Lys Arg Gly Glu Thr Thr ' Lys His Ala Va1 Ser Arg Gly Thr Ala
- 2540 _ _ 2545 2550 '

Lyé Leu Arg Trp Phe val Glu Arg Asn Leu val Lys Pro Glu Gly-
2555 2560 2565

Lys val 1Ile Asp Leu Gly Cys Gly Arg Gly Gly Trp ser. Tyr Tyr
2570 2575 2580

Cys Ala Gly Leu Lys Lys val Thr Glu val LysAG1y Tyr Thr Lys
2585 . 2590 2595

Gly Gly Pro Gly His Glu Glu Pro Ile Pro Met Ala .Thr Tyr Gly
2600 2605 _ 2610

Trp Asn - Leu val-Lys Leu Tyr Ser Gly Lys Asp val Phe Phe Thr
2615 ' 2620 ' 2625 S

Pro Pro  Glu Lys Cys Asb Thr Leu Leu}Cyé Asp Ile - Gly Glu ser
LT 2630 o ~"2635 : . 2640 '

ser Pro- Asn Pro Thr Ile Glu. Glu Gly Arg Thr Leu Arg val Leu
: 2645 2650 - . 2655

Lys Met Vval Glu Pro Trp-Leu Arg Gly Asn GIn Phe Cys Ile Lys
2660 ) . 2665 2670 :

Ile Leu Asn Pro Tyr Met Pro Ser val val 6lu Thr Leu Glu GIn
2675 o 2680 , 2685

Met GIn Arg Lys His Gly Gly Met Leu val Arg Asn Pro Leu Ser
2690 2695 2700 o

Arg Asn Ser Thr His Glu Met Tyr Trp val Ser Cys Gly Thr Gly
2705 2710 2715 :

Asn I1e val Ser Ala val Asn Met Thr Ser Arg Met Leu Leu Asn
2720 . - 2725 . 2730 ‘ '

Arg Phe Thr Met Ala His Arg Lys Pro Thr Tyr Glu Arg Asp val
72735 : 2740 2745 ,

Aép Leu G1y~A1a.G1y Thr Arg His val Ala val Glu Pro Glu val
2750 2755 _ - 2760 »

Ala Asn Leu Asp Ile Ile Gly Gln Arg Ile Glu Asn Ile Lys Asn
2765 2770 o 2775

Page 11
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98695G2164 Sequence 1istings_ST25.txt
Glu His Lys Ser Thr Trp His Tyr Asp Glu Asp Asn Pro Tyr Lys
2780 2785 : 2790 ,

Thr Trp Ala Tyr His Gly Ser Tyr Glu val Lys Pro ser Gly ser
2795 | 2800 ) 2805

- Ala Ser Ser Met val Asn Gly val val Arg Leu Leu Thr LySvPro
2810 2815 . 2820

Trp Asp -val Ile Pro Met val Thr GIn Ile Ala Met Thr Asp Thr
) 2825 2830 - 2835 ‘

Thr Pro Phe Gly Gln GIn Arg Vval Phe Lys Glu Lys val Asp Thr
- 2840 2845 2850

Arg Thr_ Pro Lys Ala Lys Arg Gly Thr Ala G1n Ile Met Glu val
2855 _ 2860 4 2865

Thr Ala Arg Trp Leu Trp Gly Phe Leu Ser Arg Asn Lys Lys Pro
2870 2875 2880 .

_Arg Ile Cys Thr Arg Glu Glu -phe Thr Arg Lys val ‘Arg.Ser Asn
. 2885 2890 - - .- 289 T :

Ala Ala 1Ile Gly Ala val Phe val Asp Glu Asn Gln Trp Asn“Ser
'2900 ' 2905 _ 2910 .

Ala Lys Glu Ala val Glu Asp Glu Arg phe Trp Asp Leu val His
" 2915 2920 | 2925

Arg Glu Arg Glu Leu His.Lys Gln Gly Lys Cys Ala Thr Cys val
72930 2935 , 2940

Tyr Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly
2945 2950 _ ‘ 2955

Lys Ala  Lys Gly Ser Arg Ala 1Ile Trp Tyr Met Trp Leu Gly Ala
2960 .- 2965 - 2970

Arg Phe Leu Glu Phe Glu Ala Leu Gly Phe Met Asn Glu Asp His
’ 2975 2980 2985

Trp Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly
2990 2995 3000

Leu His Lys Leu Gly Tyr Ile Leu Arg Asp Ile Ser Lys Ile Pro
3005 3010 3015 :

" Gly Gly Asn Met Tyr Ala Asp Asp Thr Ala Gly TFp Asp Thr Arg  .
3020 3025 3030 _ .

Page 12



Ile

Met

Thr
Gly
.G1y
Ala
Ser
Lgu
Gly
Ala

Pro

Thr

3035

Glu
3050

Tyr
3065

Thr
3080

GIn
3095

GIn

3110

Glu
3125

Lys

3140

Asp
3155

Leu

3170

Gln

- 3185

Pro

Arg

- Arg

Ala

Phe

Ala

-Phe

3200

Glu

3215

Ala
3230

cys

3245

His
3260

val

Glu

Pro

Gln
val
val

Leu

‘Leu

Lys
Asp
Thr

Trp

cys

Ile

Arg

Leu

Arg

Pro

3275

ASp
Glu
Asn

Met

Gly

Ile

Glu

His

Cys

Ala

Glu

sSer

val

val

Gly

Arg

val

"Asp

His
Lys
Asp
Thr

Arg

“Thr

val
Leu
Pro
His
val
ser

Lys

AsSp

Asp

9869562164 Sequence

Leu GIn ‘Asn Glu Ala

Ala

val

val

Tyr

Gln

Pro

Thr

val

Asn

Ser

His

Pro

GlIn

Ser

Leu

Trp

3040

Leu
3055

val
3070

Ile
3085

Gly
3100

Met
3115

Asn
3130

Glu
3145

Lys

Leu

Arg

Ser

Leu

Glu

Leu

Arg

Pro

3160 -

Asp

. 3175

Lys "
3190

Phe
3205

cys
3220

val
3280

Met

Gly

His
Arg
Ala

Ala

Leu

Pro

Ala

val

Arg

Asn

Ser

Ala

'Leu’

Ile
Gly
Tfp
Gln
Asn
Gly
Gln
Ala

Thr

Thr
-G1n
Arg
_Thr
Glu
G1u
;Lys
Asp
Lys

Asn

Leu

Gln

Trp

Met

Ala

ser

Page

Tistings_ST25.txt

Lys Ile Thr Asp Il

Ser

Arg

Asp

Phe

Gly’

3045

Ile

Phe

3060

Pro
3075

G1In
3090

Thr
3105

Ile

- 3120

Arg

Arg

Asp
val
ASp
Ile
Asp
Ser
Trp
Asn

Arg

13

val

3135

Met

‘Ala

1Arg

Asn

Phe

Leu

Ala

3150 -

Arg
~ 3165

Arg

3180

Trp
3195

Met
3210

-Glu
3225

Leu
3240

Gln

3255

Ala .
3270

Thr

3285 .

ﬁhe

Lys

GlIn

Lys

Leu

Arg

‘Leu

Ile

Thr

Lys

Lys

¢1y
Met
Ser
Asp
Ie
Ala
Asp
Gln
Asp
val
Glu
Met
Cys

Trp

Leu

Asn

Ser

‘Glu

Pro”

Trp

ser

fhr
Ile
Ya]
Gly
o
Thr
Tyr
Ser

ser

PCT/SG2013/000413



Ile

His

- 329

val
Lys
Arg
Ala
Arg

Lys

Trp
330

Thr
332

Glu
333

Thr

1335

Leu
336

Arg

338

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

<220>
<221>
T <222>

<223>

<400>

Lys
Phe
Ala
Ile
65

Leu

Arg

Arg
Ser
Leu
50

Leu

Arg.

Arg

Ala
0

Asn
5

0

Asp’

5

Trp
0

Ile
5

Phe
0

2
3391
PRT

Ar
va
Gl
Al
Gl

Ly

Dengue" v

is His

g val
1 ser
n Trp

a Thr

y Asn

S Asn

98695G2164 Sequence
Gln Trp Met Thr Thr

Trp

ser

cys

Asn
Glu

Glu

3295

Ile Glu

3310

Trp Glu

3325

Gly ser

3340

Ile GIn

3355

Asn Tyr

3370

Ser Asp

3385

irus type 2

MISC_FEATURE
(2492)..(3391) )
Non-structural protein 5

2

Glu
Leu
35

val
Lys

Gly

Arg

Arg

20

Gly

Ala

Arg

Phe

Asn
Met
ohe
Trp
Arg

85

Thr

.Met Asn Ash Gln érg LysS
1 .

Arg
Leu

Leu

Lys

val

Gln

Arg

55

Gly

70

Lys

Ala

Thr

Glu

Gly

Ala

‘Ser

Gly

40

Phe

Ile

Ile

Ile

(NS5) 1in DENV-2

Arg

Thr
25

-APrg

Leu
Lys
Gly

Ile
105

Glu
Asp
Lgu
val
Leu

Pro

vAsn
val
Gly

.Thr

Lys

Arg
90

Ile

Ile Gly Leu

Asp Phe Met:

Glu Gly Ala

3300

Asn Pro Trp

3315

.val Pro Tyr

3330

3345

Ala Ile Asn

3360

Met

Leu

Thr

Gln

Thr

3375 .

3390

Therro-Rhe

‘GIn GIn Leu
Pro Leu Lys

ile Pro Pro

60

Ser Lys Ala
75

Met Leu Asn

Met Met Ile

Page 14

‘Leu

Asn
Thr
30

Leu
Thr
Ile

Ile

Pro
110

Tistings_ST25.txt

Glu Asp Met Leu Ser

Glu Asp

Gly Lys

Ala Arg
val Arg

Ser Met

Trp

TsvOl wildtype

Met Leu
15 -

Lys Arg
Phe Met
Ala Gly

Asn val
80

Leu Ash
95

Thr val

PCT/SG2013/000413




Met
ser
val
145
Asp
Asp
Thr
Leu
Met
225
val
Thr
Thr
Arg
Leu
305
Leu
Arg

Arg

Arg

Thr
Ile
Cys
val
210
Ser
Leu

Ile

Ala

290

Glu 7

Asp

Lys

cys

Phe
370

phe

115

Gln
Met
Ile
Asp
Thr
195
Pro
ser
Arg
Gly
val
275

Phe

Phe
Tyr
Pro
355

val

His
Glu
Cys
Thr
Cys
180
A]a
His
Glu

His

Thru

260

Thr

val-

Gly

Glu

Cys

340

Thr

Cys

Leu
Lys
Thr
Tyr
165

Trp

Thr

val
Gly
Pro
245
Thr
Pro
Glu
Ser
Leu
325
Ile

Gln

Lys

98695G2164 sequence listings_ST25

Thr
Gly
Leu
150
Asn
Cys
C]y
Gly
Ala
230
Gly

Tyr

Ser

‘G1y

Cys
310
val
Glu

Gly

His

fhr

Lys

Arg Asn Gly Glu Pro His Met
120

ser

135

Met
Cys
Asn
G?u

Met
215

Trp
Phe’
Phe.

Met

val
295
val
Lys
Ala

Glu

ser
375

Ala

Pro

Ser

Leu

Met

Leu

fhr

- 185

His

200

Gly

Lys

Thr

Gln

Thr

280

Ser

Thr

Thr

LysS

Arg
Leu
Hié
Ile
Arg
Met
Gly
Thr
Glu

Leu

© 345

Pro
360

Met

Ser

val

Leu
ASp
Leu
170
ser
Arg
Glu
Ala
Met
250
val
Arg
Gly
Met

Ala

330

Thr

Leu

Asp

Phe
Leéeu
155
Arg
Thr
Glu

Thr

GIn

235 -,

Ala
Leu
cys
Ser
A1a
315

Lys

Asn

Asn

Arg

Lys
140
Gly
Gln
Trp
Lys
Arg
Arg
Ala
Ile
Ile
Tr

300
Lys
His
Thr

Glu

Gly
380

pPage 15

125

Thr
Glu
Asn
val
Arg
Thr
Ile
Ile

Phe

Gly.

p val

Asn
Pro
Thr
Glu

365

Trp

Glu
Leu
Glu
Thr
190
Ser
Glu
Glu

Leu

Ile

270 -

Ile
Asp
Lys
Ala
Thr
350

Gln

Gly

L EXT

Ile

Asn

Cys

Pro

175

TYyr

val

Thr

Thr

Ala

255

Leu

Ser

Ile

Pro

Thr

335

Ala

Asp

Asn

val

Gly

Glu

160

Glu

Gly

Ala

Trp

Trp
Tyr
Leu
Asn
val
Thr
320

Leu

ser

Lys

Gly

PCT/SG2013/000413



385

Cys

Tyr

Asn

Ser

Pro

GIn

- Asp

Thr

545

"Gly

Met

Ala

Asp
| Arg

Lys

G1y-

Lys
Thr
Asp

Ile

450

Ser
Glu

Leu

Lys. G

val

530

Gly

His

Ser

Glu

Asp

Leu
Lys
Ile

Thr
435

Thr

Pro

Asn

Pro

Ala

Leu

Tyr

Thr

595

Ser

-val

ser

Phe
AsSn
val
420

Gly

Glu

Arg

val
Thr
Lys
Ser
580
Gln
Pro

Leu

PrO

Gly

Met

405

Ile

Lys

Ala

Thr

A1a

485

) Leu

Leu

Leu

Glu

565

Met

His

cys

Gly

val

98695G2164 Sequence listings_ST25

Lys Gly Gly Ile val Thr Cys Ala Met
390 395

Glu
Thr

His

Glu
Gly
Trp
Pro
V;1

Gly

-i]e

550

Arg

Cys

Gly

Lys

Arg

630

Asn

645

Gly
Pro
Gly

Leu

455

Leu

Leu

Gly

fhr

Ser:
535

6In
Leu
Thr
Thr
ITe
615
Leu

Ile

Lys
His
Lys

Thr

Asp-

vaT
Ala

Phe

520

Gln

Met

Arg
Gly

Ile
600

.Pro.

Ile

Glu

val

.Ser’

425

Glu

Gly

Phe

His

Asp

505

Lys

Glu

Ser

Met

Phe

Thr

Ala

val

410 .

Gly

Ile

Tyr

‘Asn

Asn

'G1y

ser

570

Phe

I]e_

vG1u

val

Glu
650

Gln

Glu

Lys

-Gly

Glu

475

Gln

Gln

Pro

Ala

Gly

Lys

Lys

Arg

Ile

Asn
635

Pro

Pro
Glu
val
Thr
460

Met

Trp

His

Met

GTu
Asn
Thr
445
val
val
Phe
ser
Ala
525

His

540 -

Asn

Leu

val

val

Met

620

Pro

;PFO

‘Page 16

Leu

Gln

val

Glin

605

ASp

Ile

phe

Asn

Ala

430

Pro

Thr

Leu

Leu

Asn

510

Lys

Thr

Leu

Leu

LIxt

Phe
Leu
415
val
Gln

Met

Leu

Trp
Lys

Ala

-Phe

Lys

Glu

590

Tyr
Leu
val

Gly

Glu

Glu

Thr

Thr
400

Glu

Gly

Ser

Glu

Gln .-

480

Leu

Ile

Gln

Leu‘

Thr
560
Gly

Ile

Gly

LyS

Glu
640

Ser

PCT/SG2013/000413



Tyr

Lys

Ala

" Leu
705

Gly

Thr
Leu
ASn
785
His
- Leu

Arg

Glu

Thr

865

Pro
Lys

Pro

'I1e.

Lys

Lys

Gly

Ala

Leu

Ser
755

Gly

Lys

Thr

Ala

ser

Leu

850

Gly

GIn

Met

Glu

Ile

Gly

Arg

Gly

Ile

Ile

Leu
val
Glu
Trp
ser

val
835

Asn

Asp
Pro

L.eu

Thr

Ile

Gly

660 -

Ser

Met
val
Tyr
Gly
Ser

Met

Leu

Thr

Ala
820

Thr

His

Ile

“Thr

ser
900

Ala

915

Ser

Ala

Phe

Gly

val

val

val

Lys

Glu
805

Ile

Arg

Ile

LyS

Glu
885

Thr

Glu

9869562164 Sequence 1istings_sT25.

val Glu Pro

Ile
Ile
Thr:
719
A}a

Va]

ser

‘Gin

Gly

Leu
695

ser

Ala

Ile

Leu

Gln
680
Gly
Ile
Phe

Thr

val

760

Ala

. 775

Cys

GIn

Gln

Leu

Leu

Gly

Leu

Glu

Cys

Gly
Tyr
LysS
Glu
Ser
855
Ile
Lys

Leu

Pro

ASp-

Ser
Lys
Ala
Asn
840
Glu
Met
Tyr
His

Asn

920

Gly Gln Leu

665

Met
Asp
Gly

ser

745

Leu
Ser
Gly
Phg
His
825
Leu
Asn
Gln
ser
Asn

905

Thr

Phe

Thf

Lys
GTy
Ile

val

Gly

Ile

Gln

810

Glu

Met

Glu

Ala

Trp

His

Glu

Ala

Ala
715

val

Gly

Gly
cys
Phe
795
Pro
Glu
Trp
val

Gly

Lys

Thr-

Lys

Thr

Ser
Met
val
val
780
Ile
Glu
Gly

Lys

Lys

Lys

Ala

Phe

Asn Arg Ala

‘page 17

Leu

Thr
685
AsSp

His

Trp

“Asn

val

765

val
Thr
ser
Ile
Gln
845
Leu
Arg
Trp
Leu

Trp

ser
670
Met
Phe

Gln

Thr

Ser

750

Thr

Ser

Asp
Pro
Cys
Ile
Thr
Ser
Gly

Ile

910

Asn

t™xt

Trp

Arg

Gly

val

Met

he

Gly
Ser
Phe
720

Lys

735

Arg

Leu

Trp

AsDh

Ser

815"

sty
Thr
Ile
Leu
895
ASp

ser

ser

“Tyr

Lys
val
800
Lys
I1é
Pro
Met
Arg

Ala

Gly

‘Leu

PCT/SG2013/000413 .



Glu

;1e
Ile
Asn
Gly
Thr
. Phe
.Arg

Thr

Arg

Lys

Hi's
Leu
Ala

Asn

val
930

Leu
Ala
Glu

Glu

Gly
1010

Pro

1025

Ala

-1040

Cys
1055

Gly
1070

Glu

98695G2164 Sequence 1istﬁngs_ST25.txt

Glu Asp Tyr Gly ng Gly val Phe Thr Thr Asn Ile Trp Leu
. g

Lys Glu
Ile Lys
Ser Ala
980
val Lys
995
val Leu
val’ ser

Gly pro

Glu Gly

Pro Ser

Trp Cys

1085 -

Gly
1100

Phe
1145

Ile
1160

Met
1175

Glu Asp
Lys Glu
Gln Ile
Leu 61u
'Leu Leu

Ser'Phe

Glu

GIn

Trp

Thr

Leu
Cys
Gly
Glu
ASp
Glu
ya]

Arg

Ser

His"

His

Thr

Arg
Arg
Cys

Asn

Asn

Met

Ala

AsSp

Glu

1015

Asn
1030

Leu
1045

val

1060

Thr
1075

ser
1090

Trp
1105

Leu

1120

Phe

Arg Gln Asp val Phe Cys Asp Ser Lys Leu Met Sser
- 2950 955

. 940 ,

960

Asp Ash'Arg Ala val His Ala Asp Met G1y'Tyr Trp
965 _ 975

970

Leu Asn Asp Thr Trp Lys ITe Glu Lys Ala Ser Phe

985 990

‘Met
Tyr
Gly
val
Thr
cys
Tyr
val

Ser

1135

Leu
1150

val

Arg

ser

1165

Leu
1180

Gly

Ser Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
- 1000 : :

1005

I1evI1é'Pr0'Lys Asn Phe Ala
' - 1020 -

Arg Pro Gly Tyr His Thr Gin
-1035

Arg Leu Glu Met Asp Phe Asp .
1050 .

p' Cys Gly Asn

val Thr Glu As
» 1065

Thr Ala Ser Gly Lys Leu Ile
' 1080 .

Thr Leu Pro Pro Leu Arg Tyr .

1095

Gly Met Glu ITe. Arg Pro Leu
© 1110

AanSer teu val Thr Ala Gly
1125

Leu Gly val Leu Gly MetbA1a.
1140

Thr.Arg val Gly Thr Lys His

Phe val Thr Leu 1Ile Thr Gly
1170 .

Arg val met val Met val Gly
1185 :
~Page 18
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9869562164 Sequence 1listings_ST25.txt -

Ala Thr Met Thr Asp Asp Ile " Gly Met'G1y'Va1 Thr Tyr Leu Ala
1190 1195 ‘ 1200 : :

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu “Arg Lys Leu Thr Ser Lyst1u Leu -Met Met Thr Thr Ile
1220 ‘ 1225 1230 .

Gly Ile val Leu Leu Ser Gln Ser Thr Ile Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val ‘Leu Lys Ile
1250 ' 1255 _ 1260 | ,

val Arg Asn Met Glu Lys Tyr. GIn Leu Ala val Thr Ile Met Ala
- 1265 : 1270 - 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys 7
1280 1285 o - 1290

val ser Cys Thr Thr Leu Ala val val ser val Ser Pro Leu Leu
- 1295 ' 1300 1305

Leu Thr Ser Ser GIn GIn Lys Ala Asp Trp Ile Pro Leu Ala Leu
1310 ' 1315 1320

Thr I1e Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 o 1330 « 1335

ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 : 1350 3

Met Ala val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr G]y Pro Leu val Ala Gly Gly Leu Leu
1370 - 1375 : 1380

Thr val Cys:Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395 '

Glu Arg Ala Ala Asp val Arg Trp Glu Glu Gln Ala Glu Ile Ser
1400 ‘ 1405 _ 1410

Gly ser ser pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly ser
1415 1420 , ~ 1425 ’

Met Ser Ile Lys Asn Glu Glu Glu Glu GIn Thr Leu Thr Ile Leu
1430 o 1435 1440
. Page 19
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98695G2164 Sequence Tistings_ST25.txt

"Ile Arg Thr Gly Leu Leu val Ile Ser Gly Leu Phe Pro Ala ser
‘1445 1450 ) 1455 -

Ile Pro Ile Thr Ala Ala Ala ‘Trp Tyr Leu Trp Glu val Lys Lys
1460 _ . 1465 ) . 1470

Gln Arg A1a'Giy val Leu Trp Asp val Pro Ser Pro Pro Pro val
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 1500

Gly I1e Leu Gly Tyr ser GIn Ile Gly Ala Gly val_ Tyr Lys Glu
- 1505 1510 1515

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

y
1520 . - 1525 : 1530

" Met His Lys Gly Lys Arg Ile Glu Pfo'Ser Trp Ala Asp val Lys’
- 1535 . 1540 - 1545 :

Lys Asp Leu Ile Ser Tyr Gly ' Gly Gly Trp.Lys teu Glu Gly Glu
1550 -1555 o 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
: 1565 1570 v 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 - 1585 T 7 1590 -

Asn Thr Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 - : 1600 : 1605 . -

Thr ser Gly ser Pro Ile val Asp Lys Lys Gly Lys val val Gly
: 1610 : 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val ser
1625 1630 1635

Ala I1e Ala GIn Thr Glu.Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 . 1645 : 1650

Glu Asp Asp Ile Phe Arg Lys Lys Arg Leu Thr Ile Met Asp Leu
1655 _ 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 - : 1680 _

Arg Glu Ala Ile LYs Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 _ 1695
' : Page 20
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98695G2164 Sequence Tistings_ST25.txt

val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu

Thr Arg
1700 ‘ 1705 o - 1710

Pro I1le Arg Tyr GIn Thr Pro Ala Ile Arg Ala Glu His Thr Gly
1715 1720 1725

Arg Glu TIle val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 v 1740 '

Leu Leu Ser Pro Ile Arg val Pro Asn Tyr Asn Leu Ile Ile Met ~
. 1745 » 1750 _ | 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg G1y
1760 . - 1765 : 1770 :

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala_ Gly Ile phe -
1775 1780 ) 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro GIn Ser
.1790 1795 1800 ' '

Asn Ala‘ Pro Ile Met Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 _ 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr ASp Phe Lys Gly Lys Thr

: 1820 ‘ 1825 1830
val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 : 1840 B 1845

Cys Leu Arg Lys Asn Gly Lys Lys val .Ile Gln Leu Ser Arg Lys
1850 1855 . 1860 -

Thr Phe Asp Ser Glu Tyr Ile Lys Thr Arg Thr Asn Asp Trp Asp
1865 - 1870 1875

Phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala ‘Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro Vval Ile
1895 1900 1905 ’

Leu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1910 ‘ 1915 1920 '

val Thr His Ser ser Ala Ala Gln Arg Arg Gly Arg val Gly Arg
1925 » 1930 1935

Asn Pro Lys Asn Glu Asn Asp GlIn Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950 -
‘ . Page 21
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Leu Glu Asn Asp Gfu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 - 1960 - 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile 1le Pro Ser Met
1970 ' 1975 -~ 1980 :

Phe G1u-.Pr6 Glu Abg'G1u Lys Va1 Asp Ala Ile Asp ~Gly Glu Tyr
1985 - 1990 ) 1995 '

Arg Leu Arg Gly Glu Ala Lys Thr phe val

Arg Leu Met Arg .
2000 2005 :

Asp
2010
Arg Gly Asp Leu Pro val Leu Ala Tyr Arg val - Ala Ala Glu

Trp
2015 2020 -7 2025

Gly Ile’ Asn Tyr Ala Asp Arg Arg Trp Cys phe Asp Gly val Lys
. 2030 _ . 2035 — 2040 -

'Asn>ASn GIn Ile Leu Glu Glu “Asn val Glu val Glu 11e-Trp-Thr
2045 S 2050 - 2055 :

Lys Glu " Gly Glu Arg Lys Lys 'teu_Lys‘Pﬁb Arg Trp Leu Asp Ala
2060 , 2065 2070 o

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 - ' 2080 : - 2085 -

- Ala A1a‘"G1y Arg Lys Ser Leu Thr Leu Asn Leu Ile Thf Glu Met
2090 2095 2100 '

" Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Ala Arg Asn Ala Leu
‘ 2105 , 2110 ' 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 oo 2125 ' 2130

"Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 . 2140 i ' ) 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gl

. y Ile Phe Leu
12150 o 2155 2160 |

Phe Leu Met Ser Gly Lys Gly Ile G]y'Lys Met Thr Leu Gly Met

2165 2170~ 2175
Cys Cys Ile Ile Thr Ala Ser 1Ile Leu Leu Trp Tyr Ala Gln Ile
2180 : 2185 _ 2190 ' :

Gln Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu'
: 2195 A 2200 2205
: ' Page 22



Ile

. Asp
Ala
Lys

Asn

TYyr

Ie

Gln

Lys

Gln

Ala

val

2210

Asn

2225

Ala

2240

Asp
2255

Ile
2270

Ala

2285

Glu

2300

Ala
2315

Met

2330

val

2345

His

. 2360

Arg
Thr
Asp
Leu
Cys

A Glu

Glu
2375

val

2390

Pro

2405

cys
2420

Glu

2435

Gly

2450

Leu

‘GIn

Thr

Phe

Leu

val
Asn’

Thr

ASp

Asn

Tyr

Ala
Asp
Lys
V§1
Ala

Asn

Leu

Leu

Met

Gly

Asp

Ala

ser

val

Ile

Pro

Ala

‘GIn

Gly

Phe

Thr

Leu

Pro

il

' PCT/SG2013/000413

9869562164-Sequence Tistings_ST25.txt

Ile
fhr
Ala
Leu
Ile

Thr

ser

Leu
Gly
Ile
Ile
Lys
Ile
Glu
Gln
he

Gly

Pro

Glu

2215

Tyr
Asn
cly
Asp
Thr

val

val

Pro Glu Lys Gln Arg Thr Pro GIn

val

2230

Glu
2245

Ser

Met

Ile.

2260

Leu
2275

Phe

Arg

Ile

‘Asn

.val

2305

Met

val

“Thr

e
Arg
fhr
Lys
val
Leu

Arg

Pro
2335

Leu

-2350

Ala
2380

val
2395

Gln
2410

Leu
2425

Ala
2440

Phe
2455

Leu

Lew

Thr

Pro

Ala

Ile

Leu

Met

Thr

Trp

i1e
Gly
Ala
Pro
Thr
Ser
G]y

Leu

Ala

Gly
A1§
Asp
Gly
Met
Gly

Asn

2220 -

Ala Ile Leu Thr val val
2235

Phé Leu Glu Lys Thr Lys
, 2250

Thr GIn Gln Pro Glu Ser
2265

Ala ser Ala Trp.Thf Leu
' 2280

Pro Met Leu Arg His Ser
: 2295 .

Leu Thr Ala Ile Ala Asn
2310 : '

Lys Gly Trp Pro Leu Ser
2325 , .

Ala Ile Gly Cys Tyr Ser
2340

Ala Leu Leu Leu Leu val-
: 2355

Leu GIn Ala Lys Ala Thr
2370

Gly Ile Met Lys Asn Pro
2385

‘Leu Asp Pro Ile Pro Tyr
2400 :

Gln Va1 Met Leu Leu val
2415 )

Arg Thr Thr Trp Ala Leu
- 2430

Pro Ile Ser Thr Leu Trp
2445

Thr Thr Ile Ala val ser
: 2460 -
Page 23 ‘



© Met

Leu

Gy

Asn-

Ile

Gly

JArg

val

Gly

Ala
2465

Phe

2480

Asn
2495

Ala

GIn
2525

Glu
2540

Trp
2555

Asp
2570

Leu

- 2585

Pro

Leu

Glu

Asn

val

2660

Leu

Gln

Asn

Gly
2600

val
2615

Lys
2630

Pro

2645

G]d

Asn
2675

Arg
2690

Ser

2705

"Asn

ser

Thr

Leu

12510

Glu

Thr

Phe

Leu

Lys

‘His

Arg

Cys

Thr

Asn

Pro

Lys

Thr

Ile

Ile

Gly

Gly:

val

Asp

val

Gly

Asn
Glu
Leu

Asp

val

Trp
Tyr
Tyr

His

Phe

Met

Glu

Lys

ASp

His

Glu

cys

val

el
Gln
Thr
Glu
Leu
Met
Gly

Glu

98695G2164 Sequence

Arg Gly 'ser Tyr Leu
» 2470 .

Lys
Thr
ser
Arg
His

Arg

Gly

Lys.

Asn
2485

Leu

2500

Glu
2515

Thr
2530

Ala
2545

Asn
2560

Arg
2575

Glu

- 2590

Pro
Ser
Leu
Ala
Asn
Pro
Gly

Met

Ile
2605

Asn

2665

ser
2680

Ala
2695

Tyr
2710

Thr
sly
Phe
Leu
val

Leu

'GTy

val’

Pro
val
Cys
Arg
Asn

val

Leu

Trp

Ala
Glu
Gln
Ala
Ser
val
Gly
Lys
Met
Asp
Asp
Thr
Thr
Ile
val

val

Asn
Lys
Ile
Lys

Arg

Thr

Trp
Gly
Ser

val

Leu
Gln

Glu

Arg

Ser

Page

Tistings._ST25.txt

Ala

Thr.

Trp

Tyr

Glu
Gly

Pro

Gly -Ala Gly Leu

2475

Arg

Arg

2490 -

Lys

2505

Lys -
2520

y
2535

Ser

2550

Glu

2565

Ser

Tyr

- 2580

Leu

Thr.

Phe

Gly

Arg

Phe

Lys

Asn

Asn

24

Thr

2595

Tyr
2610

Phe
2625

Glu
2640

val

2670

Met

Asn

Lys

Ile

Ala

+Gly

Tyr

Lys

Gly

Thr

sSer

Leu

2655

Glu

2685

Pro
2700

Ala
2715

Leu

Ser

Gly
Arg
ser
Lys
Lys
Lys

Cys

Gly

Trp

Pro

ser

Asn

‘Ala

ser

Gly

Thr
Leu
Gly
Arg
Leu
val
Gly
¢1y
Asn
Pro

Pro

Leu .

Leu

Arg

Asn

_PCT/5G2013/000413



'f_f‘A1a Leu Gly Ala.ITe phe Thr Asp Glu Asn Lys Trp .

PCT/SG2013/000413

9869562164 sequence ‘1istings_ST25.txt

Ile val Ser Ser val Asn Met 1Ile Ser Arg Met Leu ITle Asn Arg
2720 2725 ‘ 2730 - -

Phe Thr Met Arg His Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 _ ' 2740 : 2745 . :

Leu:Gly Ser Gly Thr Arg Asn'111e Gly 1le Glu ser - Glu Thr Pro
2750 2755 2760 '

‘Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys i1e Lys Gln G1h
2765 v - 2770 o 2775 _

His Glu - Thr ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 . : 2785 2790

Trp'A1a Tyr His Gly Ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
2795 2800 2805

"Ser Ser Met val Asn Gly val val Arg Leu Leu Thr. Lys Pro Trp
2810 2815 . 2820

‘Asp Ile 1Ile Pro Met val Thr' Gln Met Ala Met Thr Asp Thr Thr.
2825 : ' 2830 ‘ 2835

Pro Phe Gly GIn GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 _ 7 - 2850 S

Thr GIn Glu Pro Lys Glu G]y Thr Lys Lys Led Met Lys Ile Thr
2855 , 2860 2865 :

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Thr Pro Arg

Lys
2870 - 2875 - 2880

Met cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

, : _ p . Lys- Ser ATaie. L lnim
2900 oo 02905 o 2910 AR

‘Arg Glu Ala val Glu Asp Ser Gly Phe Trp Glu Leu Vval Asp Lys
2915 : 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940 .

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 ‘ 2955

Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970
. Page 25
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98695G2164 sequence 1istings_sST25.txt

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 - 2980 ‘ 2985

Phe Ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 _ 2995 ‘ . 3000

.His'Lys Leu Gly Tyr Ile Leu Arg Asb‘va1 ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp ' Thr Arg Ile

Asp
3020 o 3025 - 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
’ 3035 3040 3045 )

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile phe Lys Leu Thr
3050 _ 3055 . - 3060 ' :

Tyr GIn Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070- 3075 ,

Thr val Met-Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly
3080 . 3085 ' 3090

Gln val val Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 | 3100 1 3105 -

Gln Leu. Ile Arg GIn Met Glu Gly Glu Gly val Phe Lys ser Ile
3110 ' 3115 , 3120

GIn His Leu Thr val Thr Glu Glu Ile Ala val

Lys Asnh Trp Leu
3125 | 3130 3135 o

~-val Arg val Gly Arg G1u Arg .Léu-Ser‘AFQ{MéffA1af'iiéﬁSefiéJy ;:, ‘f:J :7
L3140 oo 73145 o 3150 e o '

"Asp'ASb'TCQS'VaT Va1iEstPfoi.Leu-Aép,AsppArg Phe 'Ala Ser;A1a.
73158 - - 0 . 3160 a 3165 _

- Leu Thr Ala Leu Asn Asp Met G]y Lys val Arg Lys Asp'ITeiG1n.
- 3170 3175 3180

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val Pro °

3185 . 3190 3195
Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
: 3200 3205 3210 :

‘val Leu val val Pro Cys Arg Asn GIn Asb Glu Leu Ile Gly Arg
3215 3220 3225 :
o Page 26
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98695G2164 Sequence listings_ST25.txt

Ala Arg Ile Ser Gln G1y Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 ' 3235 . 3240 : ‘

Cys Leu Gly Lys Ser Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg 'Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 3270

val Pro ser His Trp val pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Thr His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp LyS
3305 3310 ‘ 13315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 ~ - 3325 . 3330

'Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
: 3335 ' 3340 . 3345 ‘

Thr Trp Ala Lys Asn Ile GIn Thr Ala Ile Asn Gln Vval Arg Ser

3350 : 3355 . 3360
Leu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro ser Met Lys
3365 3370 | 3375
Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly va1bLeuv4Trp"
: 3380 ‘ , 3385 e 03390
210> 3
- '<211> 3390
<212> PRT . .

<213> Dengue virus type 3

<220> :

<221> MISC_FEATURE

<222> (2491)..(3390)

<223> Non-structural protein 5 in DENV-3 D3My05-34640 wildtype

<400> 3
Met Ash Asn Gin Arg Lys Lys Thr Gly Lys Pro Ser Ile Asn Met Leu
1 5 _ 10 15

Lys Arg val %rg Asn Arg val Ser ggr Gly Ser GIn Leu é&a Lys Arg
0

Phe Ser Arg Gly Leu Leu Asn Gly Gln Gly Pro Met Lys Leu Val Met
: . Page 27



Ala

Phe

. 50

Ile
65
Leu

Arg

Leu

Ile

Leu

Arg

Arg
Ala
Lys

Asn

145 .

Asp
Asp

" Thr

Leu

" Met
225
Ala
Tyrj
Met

Arg

Leu

Thr
Ile

Cys

Ala
210"

ser

Phe

Ile

Leu

290

Glu

35

Ile
Ala
Gly
Lys
phe
115
Asn
Met
val
ASp

Asn
195

Pro .

Ala

Arg.

Gly

.Va1

275

Phe

His

Ala

Arg

Phe

Lys
100

His

Glu
cys
Thr
Cys
180
Gln

His

Glu
His

.Thr

260

Thr
val

Gly

Gly

Phe

Trp

Lys

Thr

Leu

Arg

Thr

Tyr
165

Trp

Ala

vail-

Pro
245

ser

Pro

Glu

Gly

98695G2164 Sequence 1istings_ST25.
-40 .45

Leu

Gly

70

Lys
ser

Thr

Gly

Leu

150 -
Lys
Cys
Gly
B G’Iy
'A1a
- 230

C]y

Leu

ser

Gly

Cys

Arg
55

Thr
Glu

Leu

Ser

Cys
Asn

Glu

Met
215

Trp

Phe

Thr

Met

Leu
295

val

Phe
?hé
Ile
Cys
Arg
Ser
Ala
Pro
Leu

His

200
Gly

Arg

Thr

GIn

Thr
280

ser

Thr

Leu
Lys
ser

Leu

105 -

Asp

Leu

Met:

Leu

Thr

Ala
Lys
Asn
90 -
Met
Gly
lL.eu

ASp

Ile

Ile
ser
75

Met™

Met

Glu

Phe Ly

Leu
155

Thr

170

ser

185

Arg

Leu

Gln
Ile

265

Met

Gly

Thr

Arg

Asp

val

Leu

250

val
Arg

Ala

Thr
Asp
Thr
Glu
235
Ala
val

Cys

“Thr

Pro Pro Thr

60

Gly

Leu

Met

Pro

Lys
140
Gly

Glu

Trp

Lys

Arg

Lys

Leu
Ile
val

Trp
300

Met Ala Lys
Page 28

Ala

ser

Leu

Glu

val

val

Arg
205

{ Ala
220

-Va1

Phe

Phe

Gly

val

Asn

Ile

Ile.

Pro
110

Met

‘Ala

Met
Glu

Thr

190

Ser

'Gln

G1u-

Leu

Ile
270

val

ASp

Lys

txt

Ala Gly

Lys
Ile
95 .
Ala
Ile

Ser

Cys

Pro
175

Tyr

val

Asn

Thr

val

Gly

ASp

. 160

AG1u

Gly

val Ala

Thf

Thr

Ala:

Trp

Trp
340

255 .

Leu
Gly
val

Pro

Leu

Asn

Hi:s

PCT/5$G2013/000413

val - S

Thr




305

Leu

Arg

Arg

Asn

cys
385
cys

Tyr
Asn

val

ASp
Lys

Cys

Tyr

Gly
Leu

Thr

Glu

Glu

© 450

Pro
465

Asn

Pro

Glu

val
Ala
- 545

Leu

Tyr

Arg
LysS
Trp
Léu

Va]
530

Thh

Lys

Ala

Ile

Leu

Pro

‘355

vl
Leu
Glu
v;]

Thr

435

Ala

Thrl

Ala

Thr

Leu

515

Leu

G1u.

Cys.

Met

Glu

Cys

340

Thr

cys

Phe

.Leu

Ile
. 420 .

GIn

Ile

Gly

Tr‘p'

ser.
500

val
Gly
Ije
Arg

Cys

Leu

- 325

ITle
Gln
Lys
Gly
Ile
405
Ile
Gly
Leu
Leu

Met

His
7375

98695G2164 Se

310

GlIn

Glu

Gly

Thr

val

Pro

485

éiy
Thr
Ser
Gln
Leu

565

Ser

Ala

Phe

Gln

Thr

550

Lys

Asn

Lys

Gly

Glu

Thr

Gly

Gly

val

Thr

Glu

455

Phe
His

Thr

Lys

Glu
535

Ser

Met

A1ai

Thr
Lys
Ala
360
Tyr
ser
Lys
His

Ala

440

Tyr
Ash
arg

Thr

Glu
Ile
345
ITe
val
Leu

val

“Thr
425

Glu

Gly

Glu

Gln °

Glu

- 505

Asn

Ala

520

Gly

'G1y

Asp

Phe

Ala

Gly

Lys

val

quence 1istings_ST25
315 |

Ala
330
Thr
Leu
Asp
val
val
410
Gly
Ile
Thr

Met

His

Met.

Thr

Leu

Thr
Asn
?ro
Arg

Thr

395

G1n
Asp
Thr
Leu

Ile
475

phe

Pro

Ala

His

ser
555.

Glu

570

Gln
val
i
Gly
Cys
His

GIn

Pro

"Phe

Thr
Lys
Thr
540

Ile

‘Leu

Leu Lys Lys
Page 29

“Leu
Thr
Glu
365
Trp
Ala
Glu
His

Gin

Ala

Thr
350

Gln

G]y

Lys

Asn

GIn

Ltxt

Thr
335
Asp

Asp

Asn

Phe

Leu

415

val

430 -

Ala

445

Leu
Leu
ASp

Trp

Phe
Lys

Glu

Glu

Thr

.;_eu

Asn.

Ser
cys
Met
Pro

Lys

510 .

Gln

.Leu

Ala

-GTy-

val

clu
Thr
Gly
Met
575

ser

320

Leu

ser

Gln
Gly
GIn
400
Lys
Gly
Thr

ser

Lys .

Leu

495

Lys

val

Gly
His
560

ser

Glu

PCT/5G2013/000413



Thr
Ala

His

Gln

Pro

His
595

cys.

610

-Asn

625.

Glu
Ile
~ Gly

Arg

Ile
Met

Ala

Pro
Ile
Ser
Met
690
val
Tyr
Gly

ser

val

T 770

Glu
785

© Trp

fhr

Thr.

Asn

Leu

Thr

A]a

Thr

Tyr

Gly

val

Gly

ser

675

Ala

Eeu

Thr-

val

Phe

580
Gly

Lys

‘Arg

Asn
Thr
660

Ile

Ile

Asn

ATa

Leu
740

Ser

755

val
Lys
Glu
Ile
Arg

Ile

GIn
Cys
G]ﬁ
Ala
820

Met

Leu

Thr

Ile

Leu

Ile

645 -

Gy
Gly
Leu
Ser

Leu

98695G2164 Sequence Tlistings_ST25.

‘Ile

Pro

Leu

Phe

- 615

Ile

630

G1q
Asp
Lys
Gly

Leu
710

Phe

725

Leu

Cys

Ala
Gly
fyr

Gly

Glu.

Trp

Thr
I1e

Asp.

ser
790

Lys

Ala

Asn

Glu

Thr
Ala
Lys
Met
Asp
Gly

Ser

Trp

val

Met'

775

Gly

Phe

Trp

Leu

‘Ash

Ile
600
Ser
Ala
Glu

Ala

Phe
680

Thr

Lys
G]y
Ile

Ile
760

Gly

Ile

‘Gln

Glu

Leu
840

Asn

585

Lys val Glu Tyr

Thr

Asn

Pro

Leu

665

Glu

Ala

Met

val

Ccys
Phe
Ala
Asn
825
Trp

Ile

Glu
Pro
Pro
650
Lys
Ala
Trp
val
Ser
730
Leu

Ile

val

val

Asp

Gly

Lys

;I]e

ASp

val
635

Phe

{1e
Thr
o
His
715

Trp

‘AsSn

Ile

Thr

Gly
620
val
Gly
AsSn
Ala
Phe
700

Gln

Ile

ser

Thr

- 765

~Ash
780

Asn

Lys
605
GIn
Thr

Glu

Trp

Gly
Ile
Lys

Leu

frp'

Glu

795 RTE -

val

Gin

Ser
810

Pro
Cys

Ile

Lys Leu Thr
pPage 30 -

-LyS

Gly

Ala
845

val

590
Gly
Gly
Lys
sSer
Tyr
670
Gly
Ser
Phe

Lys

Asn
750

Tyr

Lys

val

Arg

Ile

830

Asn

val

txt

Glu

Lys

Lys

Asn
655
Lys

Ala

val

Gly

Ile
735

Thr-
Leu:

ey

His

‘Leu

815

Arg

G]u‘

val

ASp

Ala

Glu
640

Ile

Lys

Arg

Gly

ser.
720

Gly

ser .
G]y'

Lys -

Thr
800

Ala.

Ser
Leu

Gly

.. "PCT/SG2013/000413



val

Thr.

~ Glu

Ser

val

val

~Ile.

| :G1y

- Glu

"Pro

. Trp

“G1u

Lys

850

Ile
Met
Thr
oro
Asp
Glu
s
¢1ﬂ

Lys

Ile

Glu

Ala

Glu

915

Tyr

Met

Asp

Lys

Thr

995

1010

Ser

Prdi
1040

y
1055

Ser

C]n
~1025 |
Trp

Thr

Leu

1070

Cys
1%85

Asp

Cys

Gly

1100

Glu

Glu

¢1y
Feu
Glu
900
cys
Gly
Tyr
G]u
Asn

980

Cys

His

His

Ile
Lys
Ile
Pro
Phe

Thr

Gly

“Thr

Asn’

Leu

Thr val

'Arg

cys

ArgtThr

ser

Trp

Asn Met

98695G2164 Sequence

855

Leu
870
Tyr
GIn
AsSn

Gly

Gln
950

Ala

Ser

Trp

:G1y
Ya1
Thr
Cys
Tyr

val

Tyr

Glu
Ser
Asn
Ala
val
935
Leu
val

Trp

Pro

Arg
. 103

Lys
104

Ile
106

Thr
107

Thr
109

Gly
110

Lys

Gln
Trp
Ser
Ser
920
Phe
Cys
His

Lys

Gly

Lys

ser

905

Arg

Thr

ASp

Ala

-Leu

985

Lys

Thr
890

Phe

Ala

Thr

His

Glu

Arg
875

Trp

Ile
Trp

Asn

Lys

Thr
Gly
Ile
Asn
Ile
940
Leu
Gly

Ala

Leu

Lys

Asp
val
925
Trp
Met
Tyr

Ser

Tistings_ST25
- 860

Thr

Ala

Leu

SEh

Trp

Leu

990

.EXt

Pro

a
Lys
Ala
Ile

975

Ile

Gln
880
Ile
Asn
val
Leu
Ala
960

Glu

Glu

LyS Ser His Thr Leu'Trp Ser Asn Gly
1000 .

0

5

.Leu

Thr

0

val

5

Leu

0

Met

5

Ser

Pro

Gly
clu
Glu
Ser
Pro

‘Glu

Leu val

Tyr

Leu

Asn

Gly

Pro

Ile

Leu Glu-Ser Asp Met Ile 1Ile Pro Lys Ser
| 1015

His

Asp

Ccys

Lys

Leu

Arg

Ser

10

‘Leu
1020

Thr

1035

‘Phe

1050

Gly
1065

Leu

1080

Arg

1095

Pro

- 1110

Page 31

Ala

Gln
Ash

Thr

Tyr

05

Ile

Ile Asn

Gly

Thr

Arg

Met

Tyr

ser

Ala Gly Pro -
Aja
ovs.
aly
His Glu
Gly
Glu

Gly

PCT/$G2013/000413




'Lys

Phe

" Ala

Thr

Ala

CE Ly

Ala

Arg

Ala

"Ala

Gin
s
Thr
ser
Met

Thr

.Va] .

val

1115

va1.
1130

Glu

1145

Gly

Asp

Glu

val

1160 -

Trp
1175

Ser

11190

Thr
1205

Lys
1220

Met
1235

Asn
1250

Phe

1265

Ser
1280
Leu
1295

Ser

1310

Arg
Asp

Phe

Leu.

Ala
Gly

Glu

Asn

Ile

Met

val

Lys

L_eu

Met

Asn

:Va1

Leu
Asp

Arg

LysS

Thr

Thr

Ile
Thr
Thr
Leu

Arg

Pro

Arg

val

Ala

Phe

Met

Phe
vet
Met
Ile
ser
Thr

Ala

Tyr
Ile

‘Ala

Lys

Pro

Arg

‘Ser

Gly

98695G2164 Sequence

Thr

_Arg

Thr
Ala
1y
Gin
Arg
Leu
Leu
Gln

Phe

1120

Met Gly val Leu

1135

y
1150

Phe
1165

Arg
1180

Met
1195

Pro
1210

Glu

Lys

val

Thr

Gly

'Phe

Asn

1225

Gln

Leu

Phe

Leu

Leu

val

Leu

Leu

Pro

1240 -

Gly
1255

Leu

Leu

Trp

1270

Thr

Leu

- 1285

Gly

Thr

Ile

1300-

ASp

ser

Trp

1315

Leu

ser

Ile

Pro

Pro

1330

Trp
1345

Leu
1360

Leu

Leu
Pro
Ala

val

Met

Thr

‘Thr

Leu

Leu
Phe

Leu

ser

Ala

Gly

Leu

Ile

Ala

Leq
Glu
Ala
Ala
Val
Leu
‘Pro
Ile
Asn
Ser

Gly
Page

Thr

1ist

Cys
Lys
Leu

Met

TYyr

Leu
Leu
Asp
Leu
Leu
Ala
Pro
Met
Phe
Glu
Leu

Gly
32

1125

Leu
1140

LysS

1155.

Ser

.1170

Ile
1185

‘Leu

1200

Ile

Ala

His

Gly

Ala

y Phe

~ val

Glu

1245 .-

Lys
1260

val

1275

Trp

Leu

ser

Arg

1290

val

Cys

1305 .

Thr
1320

‘ser

val

“Leu

1335

Leu
1365

Leu

val

Arg

Leu

Ile

Met

Ser

Leu

Phe

Gly

Gln

Ile

Leu

Thr

GIn

Ala

Lys

Met

Asn

Ile

Gly GIn

ings_ST25.txt

Leu
Ile
I1§
Asn
ITe
Leu

Leu

Met

Thr

‘Met

Ala’
ser
Ala
Asp 
Ala
Asp

Ala

PCT/SG2013/000413
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98695G2164 Sequence 1listings_ST25.txt
1370 \ 1375 1380

Ccys Tyr val Ile Thr Gly Thr ser Ala Asp Leu Thr val Glu Lys
1385 1390 - 1395

Ala Ala Asp val Thr Trp Glu Glu Glu Ala Glu GIn Thr Gly val
1400 1405 1410 '

Ser His Asn Leu Met Ile Thr val Asp Asp Asp Gly Thr Met Arg
1415 1420 1425 ,

ITe Lys Asp Asp Glu Thr Glu Asn Ile Leu Thr val Leu Leu Lys
© 1430 1435 ' 1440

Thr Ala Leu Leu Ile val ser Gly Ile Phe Pro Tyr ser Ile Pro
1445 . 1450 1455

Ala Thr Leu Leu val Trp His Thr Trp Gln Lys GIn Thr GIn Arg
1460 - 1465 o 1470

ser Gly Vval Leu Trp Asp val Pro Ser Pro Pro Glu_ Thr Gln Lys
1475 : - 1480 v ‘ 1485

Ala Glu Leu Glu Glu Gly val Tyr Arg Ile Lys Gln GlIn Gly Ile
1490 1495 : 1500

Phe Gly 'Lys Thr GIn val Gly val €1y val GIn Lys Glu Gly val
1505 1510 1515 o

Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Thr Tyr
1520 1525 1530

Asn Gly Lys Arg Leu Glu Pro Asn Trp Ala Ser val 'Lys Lys Asp
1535 1540 1545 7

Leu Ile ser Tyr Gly Gly Gly Trp Arg Leu Ser Ala  Gln Trp GIn
1550 » 1555 1560

Lys Gly Glu Glu val Gln val 1Ile Ala val Glu Pro Gly Lys Asn
1565 1570 1575 :

Pro Lys Asn Phe GIn Thr Met Pro Gly Ile Phe Gin Thr Thr Thr
1580 1585 ‘ 1590

Gly Glu Ile Gly Ala Ile Ala Leu Asp Phe Lys Pro Gly Thr ser
1595 1600 1605

Gly ser Pro Ile Ile Asn Arg Glu Gly Lys val val Gly Leu Tyr:
1610 1615 : v 1620 :

Gly Asn Gly val val Thr Lys Asn Gly Gly Tyr val ser Gly Ile
Page 33
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1625 - 1630 o 1635

Ala Gln Thr Asn A1é Glu Pro ‘Asp Gly Pro Thr Pro Glu Leu Glu
- . 1640 . 1645 ' 1650 :

Glu Glu Met Phe Lys Lys Arg' Asn Leu Thr Ile Met Asp Leu His
1655 1660 1665

“"Pro Gly ser Gly Lys Thr Arg Lys Tyr Leu Pro Ala 1Ile val Arg
1670 1675 | 1680 -

Glu Ala 1Ile Lys'ArgvArg Leu Arg Thr Leu Ile Leu. Ala Pro Thr
1685 - - . 1690 1695

Arg val val Ala Ala Glu Met Glu Glu Ala Leu Lys Gly Leu Pro -
1700 - _ : 1705 : 1710

Ile Tyr GIn Thr Thr Ala_ Thr Lys Ser Glu His Thr Gly Lys

Arg
1715 : 1720 1725

Glu I1é val Asp Leu Met Cys His Ala Thf Phe Thr Met Arg Leu
: 1730 . - ' 1735 . v 1740. "

- Leu Ser Pro val Arg val Pro “Asn Tyr Asn Leu Ile I1evMet Asp
1745 ’ ~ 1750 1755 .

- Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly Tyr
1760 , . 1765 1770 ‘

Ile ser Thr Arg val Gly Met Gly Glu Ala Ala Ala Ile phe Met
1775 . 1780 T 1785 T

Thr Ala Thr-pro Pro Gly Thr Ala Asp Ala Phe Pro. Gln Ser Asn
1790 % 1795 . -~ -1800 v

Ala Pro Ile GIn Asp Glu Glu. Arg Asp Ile Pro Glu_ Arg Ser Trp
1805 . " 1810 ~ 1815 .

Asn Ser Gly Asn Asp'Tﬁp;I1e Thr Asp Phe A1afG1y Lys Thr val
1820 ‘ 1825 ‘ . 1830 _

Trp.Phe . val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Asn Cys
1835 1840 - 1845 '

Leu Arg Lys Asn Gly Lys Lys Vval Ile GIn Leu Ser Arg Lys Thr
1850 . 1855 - 1860 '

Phe Asp Thr Glu Tyr GIn Lys Thr Lys Leu Asn Asp Trp Asp Phe’
1865 1870 ‘ 1875 ‘ _

val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys A1a'
Page 34 -
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- 1880 1885 1890

Asp Arg Vval Ile Asp Pro Arg 'Arg Cys Leu Lys Pro val Ile Leu
1895 . o 1900 1905 :

Thr Asp Gly Pro Glu Arg val 1Ile Leu Ala Gly Pro Met Pro val
. 1910 1915 1920

Thr val Ala ser Ala Ala GIn Arg Arg Gly Arg val Gly Arg Asn.
1925 | 1930 T I I

" Pro GIn Lys Glu Asn Asp GIn Tyr Ile phe Thr Gly Gln Pro Leu.
o 1940 ' 1945 : - 1950 :

Asn Asn Asp Glu Asp His Ala His Trp Thr Glu Ala Lys Met Leu
1955 1960 _ 1965 ,

~ Leu Asp .Asn Ile Asn Thr Pro Glu Gly I1é Ile Pro Ala Leu phe
1970 .- 1975 Co 1980 .

Glu Pro Glu Arg Glu Lys Ser Ala Ala Ile Asp Gly Glu Tyr Arg
1985 i . -1990 , 1995 ' L

Leu Lys Gly Glu Ser Arg Lys. Thr Phe val Glu Leu Met'ArgLArg
2000 , 2005 _ 2010

'G1y Asp Leu Pro val Trp Leu Ala His Lys val Ala Ser Glu Gly
- 2015 2020 - ‘ 2025 : ‘

Ile Lys Tyr Thr Asp Arg Lys Trp Cys Phe Asp Gly Glu Arg Asn
© 2030 ' 2035 _ 2040

Asn GIn Ile Leu Glu Glu Asn Met Asp val Glu Ile Trp Thr Lys -
© 2045 ‘ 2050 - B 2055

Glu Gly - Glu Lys‘Lyé Lys Leu Arg Pro'Arg Trp Leu Asp Ala Arg
2060 2065 © 2070

“Thr fyr, Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys AspAPhe Ala
2075 2080 o : 2085

Ala Gly Arg Lys Ser-Ile Ala Leu Asp Leu val Thr Glu Ile Gly
2090 : 2095 2100

Arg val Pro Ser His Leu Ala His Arg Thr Arg Asn Ala Leu Asp
2105 2110 . 2115 T

Asn Leu Vval Met Leu His Thr Ser Glu His Gly Gly Arg Ala Tyr
2120 : : . 2125 - 2130 '

Arg His Ala val Glu Glu Leu Pro Glu Thr Met Glu Thr Leu Leu
' - . Page 35
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2135 : 2140 » 2145 '

Leu Leu Gly Leu Met Ile Leu Leu Thr Gly Gly Ala Met Leu Phe
2150 2155 2160

Leu Ile "ser Gly Lys Gly val Gly Lys Thr ser Ile Gly Leu Ile
2165 2170 2175 o

Cys val val A1ai Ser Ser Gly . Met Leu Trp Met Ala Asp Ile Pro
2180 . 2185 - 2190 ,

Leu GIn Trp Ile Ala Ser Ala 1Ile val Leu Glu Phe Phe Met Met
2195 2200 2205

val Leu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln Asp -
2210 _ 2215 ‘ 2220

"Asn GIn Leu Ala Tyr val val 1Ile Gly Ile Leu Thr Leu Ala Ala
2225 ‘ 2230 ‘ 2235

ITe val Ala Ala Asn Glu Met Gly Leu Léu CTu Thr. Thr Lys Arg
2240 . . . - 2245 . B 2250 e

Asp Leu Gly Met Ser Lys Glu Pro Gly val Ala ser Pro Thr Ser
2255 . 2260 : : 2265 '

Tyr Leu Asp val Asp Leu His Pro Ala Ser Ala

Trp Thr Leu Tyr
2270 2275 o 2280

Ala val Ala Thr Thr val Ile Thr Pro Met Leu Arg His Thr Ile
2285 ‘ : 2290 2295

Glu Asn sér Thr Ala Asn val Ser teu‘Ala ‘Ala Ile Ala Asn Gln
_'2300 - 2305 ‘ - 2310 S

Ala val val Leu Met G1y,Leﬁ "Asp Lys Gly. Trp ?ro Ile Ser Lys
2315 - 2320 2325 -

Leu Gly val Pro Leu Leu Ala Leu Gly Cys Tyr Ser Gln

Met Asp
2330 : 2335 : 2340

val Asn Pro Leu Thr Leu Thr Ala Ala val Leu Leu Leu val Thr
2345 ' 2350 2355 ' .

His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr Arg
7 2360 2365 ' 2370

Glu Ala GIn Lys Arg Thr Ala Ala Gly Ile Met Asn Pro Thr

LysS
2375 : 2380 2385

val Asp Gly Ile Met Thr Ile Asp Leu Asp Pro val Ile Tyr Asp
' Page 36
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2390 2395 2400

Ser Lys Phe Glu Lys Gln Leu Gly GTthé1 Met Leu Leu val Leu
2405 2410 ' 2415

Cys Ala val GIn Leu Leu Leu Met Arg Thr Ser Trp Ala Phe Cys
- 2420 2425 2430

Glu Ala Leu Thr Leu Ala Thr Gly Pro ITe Thr Thr Leu Trp Glu
2435 2440 : 2445 .

.Gly -ser -Pro Gly Lys Phe Trp Asn Thr Thr Ile Ala val Ser Met
. 24500 2455 : 2460 '

. Ala Asn Ile phe Arg Gly Sser Tyr Leu Ala Gly Ala Gly Léu Ala
2465 ) 2470 ) 2475

Phe ser 1Ile Met‘Lys ser val Gly Thr Gly Lys Gly Thr Gly

Arg
2480 2485 . 2490

ser GIn Gly Glu Thr Leu Gly Glu Lys Trp Lys LyS Lys .Leu Asn
- 2495 : 2500 . : : 2505

Gln Leu Ser Trp Lys Glu Phe Asp Leu Tyr Lys Lys Ser Gly Ile
' 2510 . 2515 2520

Thr Glu val Asp Arg Ile Glu Ala Lys Glu Gly Leu Lys Arg Gly
2525 4 2530 2535

Glu Ile Thr His His Ala val ser Arg Gly Ser.Ala ' Lys Leu Glin
2540 2545 2550

Trp Phe val Glu Arg Asn Met Vval Ile Pro Glu Gly ArgvVa1 Ile
2555 R 2560 ' : 2565

Asp Leu Gly Cys Gly Arg Gly Gly Trp ser Tyr Tyr Cys Ala Gly
2570 2575 - 2580

Leu Lys Lys val Thr Glu val Arg Gly Tyr Thr Lys Gly:Gly Pro
- 2585 2590 T 2595 ' '

Gly His Glu Glu Prb val Prb Met Ser Thr Tyr Gly Trp Asn Ile
2600 - 2605 _ 2610

val Lys Leu Met Ser G1y Lys _Asp val Phe Tyr Leu Pro Pro Glu
2615 : 2620 o 2625

Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro ser
2630 2635 _ 2640

'Pfo Thr val Glu Glu Ser Arg Thr Ile Arg val Leu Lys Met val
Page 37 ’



PCT/5G2013/000413

o 0869562164 Sequence listings_ST25.txt
2645 ' . 2650 : 2655

'Glu Pro Trp Leu Lys Asn Asn Gln Phe Cys Ile Lys Vval Leu Asn
2660 v _ 2665 2670 -

Pro Tyr Met Pro Ala val Ile Glu His Leu Glu Arg Leu Gln Arg
2675 : 2680 2685

Lys His Gly Gly Met Leu val Arg Asn Pro Leu Ser Arg Asn Ser
2690 2695 _ 2700 _

Thr His. Glu Met Tyr Trp Ile Ser Asn Gly Thr Gly Asn Ile val
2705 - - 2710 L 2715

ser Ser val Asnh Met val Ser Arg Leu Leu Leu Asn Arg phe Thr
2720 . 2725 ) ‘ 2730 '

Met Thr Tyr Arg Lys Pro Thr Ile Glu Lys Asb val Asp Leu Gly-
2735 2740 . 12745

Ala Gly Thr Arg-His val Asn Ala Glu Pro Glu Thr Pro Asn Met
w0 27500 e -. 2755 . 2760

Asp val 1I7e Gly Glu Arg Ile Arg Arg.I1e Lys Glu Glu His Ser
2765 2770 . 2775

Ser Thr Trp His Tyr Asp Asp Glu Asn Pro Tyr Lys Thr Trp Ala
2780 . 2785 2790 ‘

Tyr His Gly Ser Tyr Glu val Lys Ala Thr Gly Ser Ala ser ser
2795 2800 ' 2805

Met Ile Asn Gly val val Lys Leu Leu Thr Lys Pro Trp Asp val
- 2810 - 2815 2820

val Pro Thr val Thr Gln Met .Ala Met Thr Asp Thr Thr Pro Phe
2825 2830 » '2835

Gly Gln GlIn Arg val phe Lys Glu Lys val Asp Thr Arg Thr Pro
2840 . 2845 2850

“Lys7Pro ‘Met Pro Gly Thr Arg ‘LyS'Va1 Mef Glu I1e‘jfhr.A1a'G1u
T 2855 2860 : 2865 _

. Trp Leu Trp Arg Thr Leu'GTy - Arg Asn Lys Arg Pro .Arg Leu Cys
2870 - 2875 2880

“Thr Arg Glu Glu phe Thr Lys Lys val Arg Thr Asn Ala Ala Met
. 2885 2890. 2895 -

Gly Ala val phe Thr Glu Glu Asn Gln Trb Asp Ser Ala Arg Ala
pPage 38
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2900 2905 2910

Ala val Glu Asp Glu Glu Phe Trp Lys Leu val Asp Arg Glu Arg
2915 -7 2920 : _ 2925

Glu Leu His Lys Leu Gly Lys Cys Gly ser Cys val Tyr Asn Met
2930 2935 - 2940 :

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys Ala Lys
2945 2950 2955

Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala . Arg Tyr Leu
2960 2965 v 2970

Glu Pphe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe ser
2975 . 2980 y 2985

Arg Glu Asn Ser Tyr.Ser Gly val Glu Gly Glu Gly Leu His Lys
» 2990 ' 2995 3000

Leu Gly Tyr Ile Leu Arg Asp Ile Ser Lys Ile Pro Gly Gly Ala
3005 _ 3010 _ 3015

Met fyr Ala Asp Asp Thr Ala. G1y'Trp Asp Thr Arg 1le Thr Glu
3020 _ 3025 _ 3030

Leu His Asn Glu Glu Lys Ile Thr Gin GIn Met Asp Pro

‘Asp Asp
3035 3040 3045

Glu His Arg Glin Leu Ala Asn Ala Ile Phe Lys Leu Thr Tyr Gln
3050 3055 3060

Asn Lys Vval val Lys val Gln Arg Pro Thr Pro Lys Gly Thr val
3065 ’ 3070 3075 '

bMet Asp Ile Ile Ser Arg Lys Asp Gln Arg Gly Ser Gly GlIn val
3080 _ 3085 3090

Gly Thr Tyr Gly Leu Asn Thr phe Thr Asn Met Glu Ala GIn Leu
3095 3100 © 3105

" Ile Arg GIn Met Glu Gly Glu - Gly val Leu Ser Lys Thr Asp Leu
3110 : 3115 3120

Glu Asn Pro His Leu Leu Glu_ Lys Lys Ile Thr Gln Trp Leu Glu
3125 3130 - 3135

Thr Lys Gly val Glu Arg Leu Lys Arg Met Ala Ile ser Gly Asp
3140 3145 3150

Asp Cys val val Lys Pro Ile Asp Asp Arg Phe Ala Asn Ala Leu
pPage 39
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. 3155 3160 . 3165
Leu Ala Leu Asn Asp Met Gly Lys val Arg.Lys Asp' Ile Pro Gln
. 3170 o 3175 . 3180 ;

‘Trp GIn Pro Ser Lys Gly Trp Gln Asp Trp GIn Gln val Pro Phe
3185 , : 3190 ‘ 3195 :

Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg Lys
_ 3200 ‘ 3205 : 3210

Leu val val Pro Cys Arg Pro Gln Asp Glu Leu Ile Gly Arg Ala
3215 3220 | 3225

Arg Ile Ser Gln Gly Ala Gly Trp Ser Leu Lys Glu Thr Ala Cys
3230 _ 3235 o 3240

Leu Gly Lys Ala Tyr Ala Gln Met Trp Ala Leu Met Tyr Phe His.
3245 : 3250 N 71

Arg Arg Asp Leu Arg Leu Ala Ser Asn Ala Ile "”Aia'vaﬁ'.f,i

3260 ‘ 3265 3270

pro val His Trp val Pro Thr Ser Arg Thr Thr'pr Ser Ile His
-3275 3280. ‘ : 3285 :

Ala His His GIn Tfp Mét Thr Thr Glu Asp Met Leu Thr val Trp
3290 : 3295 3300

~ Asn Arg Vval Trp Ile G]q_Asp Asn Pro Trp Met Glu Asp Lys Thr
© 3305 ‘ "3310 ‘ - 3315

pro val Thr Thr Trp Glu Asp val Pro Tyr Leu Gly Lys Arg Glu
3320 3325 3330

Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala Thr
3335 o 3340 3345

Trp Ala Gln Asn Ile Leu Thr Ala Ile Gln Gln val Arg‘Ser Leu
3350 3355 _ 3360

.ITe Gly Asn Glu Glu Phe Leu Asp Tyr Met Pro Ser Met Lys Arg-
3365 3370 S 3375

Phe AEg ‘Lys Glu Glu Glu Ser Glu Gly Ala Ile Trp
3380 3385 . 3390

<210> 4

<211> 3387

<212> PRT .

<213> Dengue virus type 4

Page 40



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

<400>

MISC_FEATURE

98695G2164 Sequence listings_ST25.txt

(2488)..(3387) )
Non-structural protein 5

4

Met Asn GIn Arg
1.

Arg
Ser
Phe
Leu
-654
Ile
Arg
Ala
Lys
Asn
145
“Thr
Ile
Cys
Thr

Ser

225

Glu
Thr

Ile
50

Lys

Gly
Arg
Phe
His
130
Lys
val
Asp
Thr
Pro

210

ser

Arg
Gly
35

Thr
Arg
Phe
Arg

His
115

Glu

Cys
o
cys
Gln
195

His

Glu

Asn
20

Leu

Phe

Trp.

Arg

ser

Leu

Arg’

Thr
Tyr
Trp

ser

ser

Gly

%ys Lys val val .

Arg
éhe
Leu
™

Lys

Thr.
1000 .

Ser

Gly

Leu

Lys
Cys

'G1y

Gly

Ala

val

ser

Arg

.G1n
.70

Glu

Met

Thr

Arg

Ile

150

cys

Asn

Glu

Met

230

Ser

Gly

‘val

55

Leu

Ile

Thr

Arg
Pro
135
Ala
Pro
Leu
Arg

Gly

Lys

Thr

o1y
Leu
Asp
Leu
Met
Leu

Thr

- 200

Leu

His

(NS5) in DENvV-4

Arg
Pro
25

Gly

Ser

Lys

Arg

Leu
105

Gly

‘Leu

Asp

Leu

ser

185

Arg

Glu

Ala

Pro
Gln
Pro
Ije

Asn

‘Met

920

cys
Glu
Phe
Leu
val

170

Thr

Glu

Thr

Gln

Page 41

Pro
Gly
Leu
Pro
Lys
Leu
Leu
Pro

LyS

Trp

Lys

Arg

Arg

Phe
Leu
Arg
Pro

60

Ala

Asn

Ile

Leu

Thr
140

Glu

Thr_

val

Arg

Ala
220

val

PCT/SG2013/000413

D4MY01-22713 wildtype

Asn Met Leu Lys
15

val

Met
45

Thr

Ile

i1e

Pro

Met

125

Thr

Met

Glu

Met

ser

205

Glu

Glu

Lys
30

val
Ala
Lys
Leu

Thr

110

Ile

Glu

cys

Pro

Tyr
190
Vaj

Thr

ser

Arg

Leu

Gly

Ile

Asn
95

val

val

G]y
Glu

Glu

175

Gly

-Ala

Trp

Trp

Phe

Ile

Leu

80

Arg

Met

Ala

Ile’

Asp

"Thr-

Leu

Met

Ile
240



Leu
»I1e
Leq
Asp
" Glu
305
Asp
Thr
- Cys
Tyr
Gly
Ser
Thr
Asp
Ser
Glu
- 465

Lys

Leu

Arg
Gly
val
Phe
290

His

Phe

Tyr

Pro
Ile
370

Leu

Gly

val

Thr

val

450

Pro

Lys

Pro

Asn
Gln
Ala
275
val
Gly
Glu

cys

Thr

355

cys
Phe
Lys

val

ser

435

Glu

Arg

Lys

Trp

Pro

Thr

260

Pro

Glu

Gly

Leu

Ile
340

Gln

.Arg

Gly
Ile
val
420
Asn
val
ser
Thr

Thr
500

ser
Gly
Cys
Thr

325

Glu

Gly

Arg

Lys

Thr

405

Thr

His

Lys.

Gly

Trp

Ala

9869562164 Sequence 1istings_ST25
Phe Ala Leu Leu Ala Gly Phe Met Ala

Ile
Tyr
val

val

310

Lys

Ala

Glu

val
Gly
Leu
Ile
470

Leu

Gly

Gln

Gly

ser

295

Thr
Thr

ser

Pro

val

375
Gly
AsSn
His
val
Pro
455
Asp

val

Ala

‘Arg

Met
280
Gly
Thr

Thr

Ile

.o 345 .

Tyr
360

val

val

Leu

Asn

Thr

440

Asp

Phe

His

Asp

Thr
265

Arg

Gly

Met

Ala

Ser

Leu:

Asp
val
val
Gly
Aja
Tyr
Asn
Lys

Thr
505

250

val

Cys

Ala

Ala

Lys

330

Asn

Lys

Arg
Thr
Gln
410
Asp
Thr
Gly
Glu
Gln

490

Ser

Phe
val
Trp
GIn
315

Glu

Ile

&lu’

Gly
Cys
395
Ile
Thr
Ile
Glu
Met
475

Trp

Glu

Phe
Gly
val
Gly
val

Thr

Glu

Ala
Glu
His
Thr
Leu
460
Ile
Phe

val

Page 42

val

val

285

Lys

Ala

Thr
350

Gln

365

+Glys

Lys

Asn

Ala.

Pro

445

Thr

Leu

Leu

His

Asp.
300

Leu
270

Gly

Leu

Pro

Leu

.IXt

Tyr

255

Met

Asn

val

“Thr

Leu

335

Ala

Asp

-ASR.

Phe
Leu
val
430
Arg
Leu
Met

Asp

Trp

:G1n

Gly.

Ser

G1ul

415

Gly
Sgr
Asp
L.ys
Leu

495

Asn

Thr

Met

Met

Arg

Leu

Leu

320

Arg

Arg

GJh; -'

cys
cys

Tyr

Asn-

Pro

"Cys

Met
480

Pro

Tyr
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Lys

val

- ser

Glu

Asn

Ile

Lys

Lys

Gly

Ser

Leu

Ser

Gly

Glu

Thr

530

Ala

Leu

Tyr

Thr

Ala
610

val

Ser

val

Gly

Gly

‘val

Ile

Met

Phe
770

Arg
val
Thr
Lys
Thr

Gln

595

Pro

val
val
Ile

ser
675

Met

Leu

Tyr

Gly

Ala

755

Thr

Gly

Met

Leu

Glu

Cys

Met

580

His

cys

Thr
6ly
Ser
Ala
Phe
Thr

Leu

val
Gly

val

Cys
Gly

Lys

Arg.

Asn

645

val

Ile

Ile

Thr

Thr

725

Leu

740 -

Met

val

Thr

Gin

i1e

98695G2164 Sequence listings_ST25
Thr Phe %53 val Pro His Ala Lys Arg

Ser

Ser

Thr

Ile
630
Ile
Gly
Gly

Leu

ser
710

Met

val

cys

Ala

GlIn

535

ser

Arg

Gly

Ala

Glu

‘Gly

Met

Lys

val

. 600

Pro

ile

Glu

Asn

Lys

Phe
Leu
Ile

Asp
775

‘ser

Leu
Ser
Met
680
Glu
Gly
Gly
Trp
Ala

760

Met

Ile

Gly

Asp

Glu

Phe
585

val

Glu
ser
Glu

Ala

665

Phe

Thr

Lys

Gly

Ile

745

val

Gly

Ala

Gly

Lys

IJe"

Thr

Pro

650 -

Leu

Glu

Ala

Ala

val

730

Gly

Gly

cys

'Pagé 43

Met

Asn
555

Leu

"Ile

val

Avrg

Pro

635

Pro
Thr
Ser
Trp
val
715
ser
Thr

Gly

val

His

540

His

Arg

Asp

Lys

Phe

‘Leu

Thr

ASp

700

His

Trp

ASU

Ile

val
780

525

ser
Met
Ile
Lys
Tyr

605

val

> Ala

Gly
His
Tyr
685

Phe

Gln

Ile

ser

Thr

765

ser

Ala

Phe

Lys

Glu

LEXt

Gin

Leu

Ala

Gly

Met

590

Glu
Ash
Glu
Asp
Trp
Arg
cly
val

Ile

Trp

Gly.

Lys
Asn
Ser
655

Phe

Gly

ser

Phe

Arg

Asn

Phe

Asn

Asp

Ala

Ala

Glu

Thr -
640 -

Tyr

Arg

A1a

val-

Gly

Ile

Thr

Leu

Gly
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Ala
ser

- Leu

Ile

Asp

. val

Phe
945

Ala

Glu

G1d

Gly

Pro

val

Glu.

Trp

Ser

Thr

Asn

850

Asp

val.

‘phe

Thr

Glu

Leu

Thr

Ala

Thr

835

Tyr

val

Asn

Thr

ser
915

ASp

930 .

Arg

Ile

ser

val

Glu

Lys

Ser

Lys

- 995

Lys
Glu
Ile
820
Arg
val

Lys

Asp

Cys
Glin
805
Leu
Leu
Leu
Gly

Leu

98695G2164 Sequence 1istings_ST25
Gly ser Gly Ile pPhe val val Asp Asn

790

Tyr

Asn

Glu

Trp

val
870

Lys.

885"

Pro

900

Glu

Tyr

Gly

Asp

Lys

980-

“Thr

Glu
Cys
G1y

Ser

.G1n

965

‘Asn

Cys

:A1a

Pro

Phe

ser
950

Lys

Gln

Leu

Lys

Ala

Asn

APhe

His

val

" 840

Glu
855
Leu
Tyr
Arg
AsSh

Gly

Glu

‘Ala

Thr

Trp Pro Lys Thr His Thr Leu Trp Ser Asn

Gly

Thr

ser

Asn

Glu
920
Met
val

val

Trp

Gln

Gly

Lys

Trp

Ser
905

Arg

Phe
Cys
His

Gln
985

1000

Pro
810

Asp

. Trp

His
Gly
Lys
Thr
Arg
Thr
Asp
Ala
970

Ile

795
Glu
Gly
Lys
A;p
Lys
m

bhe

Ala

Thr
His
955

Asp

Glu

SEP

val

GlIn
Leu
860

Arg

Trp

‘Leu

Trp
AsSn
are
Met

Lys

Pro Ala

Cys G1y

L IXT

val

Arg

Ile

830 -

Ile Thr
845

Thr val

Ala Leu

Gly Lys

I]é Asp

Asn

val

Thr

Ala
-~ 895

G]y

910

Asn Phe
925

Ile Trp

940

Leu Met

Gly Tyr

Ala Ser
990

1005

Phe

Met

Ser

Trp

975

Leu

His

800

Leu
Arg
Glu
Ala

Pro
880

Lys 

Pro

Lys

Ala

960

Ile

Ile

val Leu Glu Ser Gln Met Leu Ile Pro Arg 5850 Tyr Ala Gly
1

1010

Phe Ser Gln His Asn Tyr
1025 - 1030

1040

1015

Arg Gln Gly Tyr

1050

Page 44

Ala Thr G]n Thr
1035

Gly Pro Trp His Leu G%Zs Lys Leu Glu Ile Asp Phe Gly Glu
1
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Cys Pro Gly Thr Thr val Thr Ile GIn Glu Asp Cys_ Asp Hi1s Arg
1055 1060 , 1065

Gly Pro "Ser Leu Arg Thr Thr Thr Ala ser Gly Lys Leu val Thr
1070 o - 1075 © 1080 ‘

GlIn Tkp Cys Cys Arg Ser Cys Thr Met Pro Pro Leu Arg Phe Leu-
- 1085 ' ©..1090 B 1095

~ Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile

_ Arg Pro Leu Ser
1100 o 1105 C 1110 -

G1u'Lys Glu Glu Asn Met val Lys Ser GIn val Thr Ala.Gly Gln
1115 1120 1125

Gly Thr ser Glu Thr phe ser ‘Met Gly Leu Leu Cys Leu Thr Leu
_;_1130 . & 1135 ' 1140

. phe val Glu Glu Cys Leu Arg Arg Arg val Thr Arg Lys His -Met
1245 - S ko T 1185

.. Ile Leu val val val Ile Thr: phe Cys Ala Ile Ile  Leu Gly Gly
1160 . © 1165 . . 1170 .

Leu Thr Trp Met Asp Leu Leu Arg Ala LeuIIie Mef Leu Gly Asp
© 1175 ‘ 1180 ' 1185

- Thr Mmet Ser Gly Arg Ile Gly Gly Gln Ile His Leu Ala Ile Met
1190 _ 1195. 1200

Ala val Phe Lys Met Ser Pro Gly Tyr val Leu Gly val Phe Leu
' 1205 1210 A 1215

‘Arg Lys Leu Thr Ser Arg Glu Thr Ala Leu Met val Ile Gly Met
1220 1225 | 1230

Ala.Met Thr Thr val phe Ser Ile Pro His Asp Leu - Met Glu Leu
1235 1240 1245

Ile Asp Gly Ile Ser Leu Gly Leu Ile Leu Leu Lys 1Ile val Thr
1250 - 1255 . 1260

His Phe Asp Asn Thr GIn val Gly Thr Leu Ala Leu Ser Leu Thr
1265 1270 ’ 1275

Phe I1le Arg Ser Thr Thr Pro Leu val Met Ala

Trp Arg Thr Ile
1280 : 1285 1290 »

Met Ala val phe phe val val Thr Leu Ile Pro Leu Cys Arg Thr
1295 1300 - 1305 ,
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Ser Cys Leu GIn Lys GIn Ser His Trp val Glu Ile Thr Ala Leu
-1310 , 1315 o - 1320

Ile Leu Gly Ala GIn Ala Leu' Pro val Tyr Leu Met Thr Leu Met
1325 1330 ' 1335 : '

Lys Gly Ala Ser Arg Arg Ser Trp Pro Leu Asn Glu Gly Ile Met
1340 1345 1350

Ala val Gly Leu val Ser Leu Leu Gly Ser Ala Leu Leu Lys Asn
1355 1360 1365

"Asp val Pro Leu Ala Gly Pro Met val Ala Gly Gl

y Leu Leu Leu
1370 1375 _ 1380 .

Ala Ala Tyr val Met Ser Gly Ser Ser Ala Asp Leu Ser Leu Glu
1385 o 1390 1395

Lys Ala. Ala Asn val GIn Trp Asp Glu Met Ala'Asp 1Ile Thr Gly
1400 "1405 - . o 1410 ‘

" ser.ser -Pro Ile-Ile Glu val Lys GIn Asp Glu Asp Gly ser- Phe
1415 1420 : 1425 , o

Ser Ile Arg Asp val Glu Glu Thr Asn Mei‘I1é Thr Leu Leu Vval
1430 1435 1440

Lys Leu Ala Leu Ile Thr val Ser Gly Leu Tyr'Pro Leu Ala Ile
1445 . 1450 1455

Pro val Thr Met Ala Leu Trp Tyr ITe Trp Gln val Lys Thr Gln
‘ 1460 : 1465 ‘ _ 1470 .

Arg Ser Gly Ala Leu Trp Asp> val Pro Ser Pro Ala Ala Thr Gln
1475 . 1480 g 1485

Lyé Ala Thr Leu Ser Glu Gly val Tyr Arg Ile Met Gln Arg Gly
1490 : 1495 1500

Leu Phe. Gly Lys Thr GIn val Gly val Gly Ile His Met Glu Gly
1505 ' 1510 ) 1515

val Phe His Thr Met Trp His val Thr Arg Gly ser val Ile Cys
. 1520 1525 1530

His Glu Thr Gly Arg Leu Glu Pro Ser Trp Ala Asb val Arg Asn
1535 -~ 1540 1545

‘Asp Met Ile Ser Tyr Gly Gly Gly Trp Arg Leu Gly Asp Lys Trp
1550 1555 1560 - A

Page 46



A'.PCT/SG2013/OOO413:

: ‘ 98695G2164 Sequence Tistings_ST25.txt
"~ Asp Lys Glu Glu Asp val GIn val Leu Ala Ile Glu Pro Gly Lys
1565 1570 ' - 1575

Asn Pro - Lys His val GIn Thr Lys Pro Gly Leu Phe Lys Thr Leu
-~ 1580 1585 1590 '

- Thr Gly Glu Ile Gly Ala - val Thr Leu Asp Phe

Lys Pro Gly Thr
1595 : . 1600 . 1605 . S

ser Gly ser pro Ile Ile Asn Lys Lys Gly Lys val Ile Gly Leu
1610 ‘ 1615 1620

Tyr Gly Asn Gly val val Thr Lys Ser Gly Asp Tyr val Ser Ala’
1625 1630 ST 1e3s

Ile Thr Gln Ala Glu Arg Ile Gly Glu Pro Asp Tyr Glu val Aép
' 1640 - 1645 : 1650

Glu Asp Ile phe Arg Lys Lys Arg Leu Thr Ile Met Asp Leu His
1655 . o -1660 - . . ‘ - 1665

pro Gly Ala Gly Lys Thr Lys Arg Ile Leu Pro Ser Ile val®Arg
1670 - 1675 1680

Glu Ala Leu Lys Arg Arg Leu 'Arg Thr Leu Ile Leu Ala Pro Thr
1685 S 1690 - 1695 :

Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly. Leu Pro
1700 ' 1705 . 1710

Ile Arg  Tyr GIln Thr Pro Ala Va1'Lys ser Asp His Thr Gly Arg
1715 - 1720 . 1725 .

Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Thr Arg Leu
. 1730 ‘ 1735 , 1740

Leu Ser Ser Thr Arg val Pro Asn Tyr Asn Leu Ile  val Met Asp
1745 _ : 1750 o 1755

Glu Ala His Phe Thr Asp Pro Cys Ser val Ala Ala Arg Gly Tyr
1760 . . ’ 1765 . 1770

Ile ser Thr Arg val Glu Met Gly Glu Ala Ala Ala 1Ile.Phe Met'
1775 1780 = . 1785

Thf Ala Thr Pro Pro Gly Ser Ile Asp Pro Phe Pro Gln Ser Asn
1790 1795 1800

ser pro Ile Glu Asp Ile Glu Arg Glu Ile Pro Glu_ Arg Ser Trp
1805 1810 : 1815

'Page 47



PCT/$G2013/000413

98695G2164 Sequence 1istings_ST25.txt
Asn Thr Gly Phe Asp Trp Ile Thr Asp Tyr GIn . Gly Lys Thr val
1820 - 1825 1830 - o

Trp Phe val Pro Ser.Ile Lys Ala Gly Asn Asp Ile Ala Asn Cys
© 1835 1840 , 1845

Leu Arg Lys Ser Gly Lys Arg -val Ile Gln.Leu Ser Arg Lys Thr
' 1850 1855 1860 .. . ...

Phe Asp Thr Glu Tyr Pro Lys Thr-Lys Leu Thr Asp Trp Asp Phe
1865 _ 1870 1875

val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Arg Ala
1880 1885 . . 1890

Gly val Ile Asp Pro Arg Cys Leu Lys Pro val Ile Leu

Arg Arg
1895 1900 1905

Thr Asp Gly Pro Glu Arg val TIle Leu Ala Gly pro Ile pro val
.- 1910 C 1915 o A1920 ' -

Thr Pro Ala.Ser Ala Ala -Gln Arg Arg Gly Arg Ile- Gly Arg Asn
1925 ‘ - 1930 . 1935»

Pro Ala Gln C1uﬁA§p Asp GIn Tyr val Phe Ser Gly Asp Pro Leu
1940 1945 _ . 1950

Lys Asn Asp Glu Asp His Ala His Trp Thr Glu Ala Lys Met Leu

1955 1960 - 1965
Leu Asp Asn Ile Tyr Thr pro Glu Gly Ile Ile Pro Thr Leu Phe
1970 1975 © 1980
Gly Pro Glu Arg Glu Lys Thr Glin Ala Ile Asp Gly Glu Phe Arg
1985 1990 ‘ -1995
Leu Arg Gly Glu GIn Arg Lys Thr Phe val Glu Leu Met Arg Arg
2000 : 2005 _ 2010
Gly Asp Leu Pro val Trp Leu Ser Tyr Lys val Ala ser Ala Gly
2015 o 2020 ' 2025

Ile Ser Tyr Lys Asp Arg Glu Trp Cys Phe Thf Gly Glu Arg Asn
2030 2035 12040

Asn GIn Ile Leu Glu Glu Asn Met Glu val Glu Ile Trp Thr Arg
2045 ’ 2050 . 2055

Glu Gly Glu Lys Lys Lys Leu Arg Pro Lys Trp Leu Asp Ala Arg
2060 : 2065 2070 .

Page 48



Va]
ser
Thr
Asn
Gln
Leu

Phe

Ala

Pro

val

Asn

Leu

AsSp

val

Thr

Ser

Leu

Leu
2105

Ile
2120

His

2135

val
2150

Met
2165

Ile

2180
GIn
2195

Leu
2210

GIn

2225

Ile
2240

Phe

2255

Asp
2270

Thr
2285

A1av
2300

Met -
2315

A]a

Arg

Pro

val
Aja
A1g
§1n
Ala
Trp
Leu
Leu
A]a
aly
Leu
Ile
Asn

Gly

Asp

Lys

Thr

Met

Leu

Leu

Gly

val

Ile

Ile

Ile

Ala

Phe

Arg

Leu

Leu

Leu

Pro

ser

Tyr:

Leu

Asn

Leu

Lys

ATa

Ala

Pro

Tyr

Asn

Tyr

Pro

Thr

Ser

Gly

1 98695G2164 Sequence

Met Ala Leu Lys Asp Phe

Ile
Leu
His
Gl
Gly

Gly

.ser

Ala

Glu

val

Glu

Gln

Ala

Pro

Leu

Lys

2080

Thr
2095

ser
2110

Thr
2125

Leu
2140

Ala
2155

Ile
2170

ser
2200

Pro
2215

Ile
2230

Met
2245

val
2260

Ser
2275

Met
2290

Ala
2305

Leu
Ser
Thr
Pro
Mét

Gly

y  Leu

Ile

- Glu

Leu
Gly
Lys
Ala
Leu
Ala

Trp

Asp

Lys

Glu

Glu-

Thr
Lys
Leu
Ile
Lys
Thr
Leu
Thr
Trp
Arg
Ile

Pro

Ile Leu
Ala’ Lys
Lys Gly
Ser-Leu
A1a Gly
Leu Ser

Trp val

Léu Glu

G)n Arg
Ije Leu
Ile Glu
Glu Thr
Thr Leu
His Thr
Ala Asn
Leu Hi;
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LysS
2085

Thr
2100

Leu
2115

Glu
2145

Ile
2160

Met
2175

Ala
2190

PHe
2205

Thr
2220

Thr

12235

Lys
2250

Thr
2265

TYyr
2280

Ile
2295

Gin
2310

Arg
2325

1istings_ST25.txt

Glu Phe Ala

‘GTu

Ala

| Arg

Thr

Phe

™
Glu
Phe
Pro
e

Thr

i]eA

Ala

Glu

4A1a

Met

Ile
Leu
Ala
Leu
Leu
Leu
Ije
Leu

Glin

Ile

Lys

Leu

val

Asn

Ala

Asp

Ala

Asp

Tyr

Met

Phe__

i]e
Gln

Met

ASp.

Gly

Thr

Asp
Ala
Thr
val

Leu
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Gly val Pro Leu Leu Ala Met Gly Cys Tyr Ser Gln Vval Asn Pro
2330 . ‘ - 2335 A © 2340 ‘

Thr Thr Leu Thr Ala Ser Leu Val Met Leu Leu val His Tyr Ala
2345 2350 2355

Ile 11e Gly Pro Gly Leu GIn Ala Lys Ala Thr Arg Glu Ala GIn
2360 | 2365 2370

Lys Arg Thr Ala A1a‘G1y Ile Met Lys Asn Pro Thr val Asp Gly
2375 2380 - 2385

Ile Thr val Ile Asp Leu Glu Pro Ile Ser Tyr

Asp Pro Lys Phe
2390 2395 _ 2400

Glu Lys GIn Leu Gly GIn val Met Leu Leu val Leu Cys val Gly
2405 - 2410 _ 2415

Gln Leu Leu Leu Met Arg Thr Thr Trp Ala Leu Cys Glu val Leu
2420 2425 . .2430 .

fhr Leu Ala Thr'G1y Pro Ile .Met Thr Leu Trp Glu Gly Asn Pro
2435 2440 © 2445

Gly Arg Phe Trp‘Asn Thr Thr Ile Ala val Ser Thr A1a~A§n Ile
2450 S 2455 o 2460

Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu Ala Phe Ser Leu
2465 2470 2475

Ile Lys Asn val GIn Thr Pro Arg Arg Gly Thr Gly Thr Thr Gly
2480 2485 2490

Glu Thr Leu Gly Glu Lys Trp Lys Arg GIn Leu Asn Ser Leu Asp

2495 2500 : ‘ 2505
Arg Lys Glu Phe Glu Glu Tyr Lys Arg Ser Gly Ile Leu Glu val
2510 2515 : 2520 :

Asp Arg Thr Glu Ala Lys Ser Ala Leu Arg Asp Gly Ser Lys Ile
' - 2525 2530 2535

Lys His Ala val ser Arg Gly Ser Ser Lys Ile

Arg Trp Ile val
2540 2545 2550 :

Glu Arg G1y.Met Ile Lys Pro Lys Gly Lys val val Asp Leu Gly
2555 - ) 2560 2565

Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Met A1é Thr Leu Lys Asn
2570 ' 2575 2580 .
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val Thr Glu val Lys Gly Tyr Thr Lys Gly Gly Pro Gly His Glu
2585 2590 2595

Glu pro 1Ile Pro Met Ala Thr Tyr Gly Trp Asn Leu val Lys Leu
2600 2605 2610 o

His ser Gly val Asp val Phe Tyr Lys Pro Thr Glu GlIn val Asp
2615 " 2620 | 2625 ‘

Thr Leu Leu Cys Asp ITe Gly Glu Ser Ser Ser Asn Pro Thr Ile
2630 2635 2640

Glu Glu Gly Arg Thr Leu Arg -Vval Leu Lys Met val Glu Pro Trp
© . 2645 2650 2655

Leu Ser Ser Lys Pro Glu Phe Cys Ile Lys val Leu Asn Pro'Tyr
2660 12665 2670 "

Met Pro Thr val Ile Glu Glu Leu Glu Lys Leu Gln Arg Arg His
2675 2680 , 2685 »

. Gly Gly Ser Leu val Arg Cys Pro Leu Ser Arg Asn Ser Thr_His
= . 2690 2695 - - 2700 '

Glu Met Tyr Trp val Ser Gly Ala Ser Gly Asn Ile' val Ser Ser
2705 ' 2710 : 2715

val Asn Thr Ile Ser Lys Met Leu Leu Asn Arg Phe Thr Thr Arg
2720 2725 . L. 2730

His Arg Lys Pro Thr Tyr Glu. Lys Asp val Asp Leu Gly A1é‘G1y:
2735 2740 2745 :

Thr Arg sSer val ser Thr Glu Thr Glu Lys Pro Asp Met Thr Ile
2750 2755 ‘ 2760 :

Ile Gly Arg Arg Leu GIn Arg Leu Arg Glu Glu His Lys Glu Thr
2765 . 2770 . 2775 ' .

Trp His Tyr Asp Gln Glu Asn Pro Tyr Arg Thr Trp Ala Tyr His
2780 - v 2785 2790 '

Gly ser Tyr Glu Ala Pro Ser Thr Gly Ser Ala Ser -Ser Met val
2795 2800 2805

Asn Gly val val Lys Leu Leu Thr Lys Pro Trp. val Ile Pro

Asp
- 2810 - 2815 v 2820

Met val Thr GIn Leu Ala Met Thr Asp Thr Thr Pro Phe Gly Gln
2825 2830 2835
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Gln Arg val phe Lys Glu Lys Vval Asp Thr-Arg Thr. Pro Gin Pro
2840 .. 2845 . - 2850

" Lys Pro - Gly Thr Arg Met Ile Met Thr Thr Thr Ala Asn Trp Leu
- . 2855 4 2860 - 2865 ' :

Trp Ala Leu~Leu‘G1y Lys Lys Lys Asn Pro Arg Leu Cys Thr Arg
2870 2875 2880 . '

Glu Glu Phe Ile Ser Lys val Arg Ser Asn Ala Ala Ile Gly Ala
2885 . 2890 2895 ’

val Phe Gln Glu Glu GIn Gly Trp Thr Ser Ala Ser Glu Ala val
2900 . o L2905 2910 »

Asn Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg Ala Leu
- 2915 2920 - 2925 .

His GIn Glu G1y Lys Cys G1u. Ser Cys val Tyr Asn Met Met Gly

2930 o 2935 - _ . 2940
Lys Arg - Glu Lys Lys Leu Gly Glu Phe Gly Arg Ala Lys Gly Ser .
2945 - 2950 2955 :

Arg Ala Ile Trp.Tyr Met- Trp Leu Gly Ala Arg Phe Leu Glu Phe
2960 o 2965 : 2970

Glu Ala Leu Gly Phe Leu Asn . Glu Asp His Trp Phe Ser Arg Glu
2975 . 2980 T 2985

Asn Ser .Trp Ser Gly val Glu Gly Glu Gly Leu His Arg Leu Gly
- 2990 : ' 2995 _ 3000 '

Tyr Ile Leu Glu Asp Ile Asp 'Lys LysS ASp G1y

Asp Leu Ile Tyr
3005 3010 : - 3015 . :

Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Glu Asp Asp
: 3020 : 3025 - 3030 ‘

Leu Leu: Asn Glu Glu Leu I1e'vThr Glu G1n.Met Ala Pro His His
- 3035 " 3040 ‘ 3045

Lys Thr Leu Ala Lys Ala Ile Phe Lys Leu Thr GIn Asn Lys

Tyr
3050 | 3055 3060

val val Lys val Leu Arg Pro Thr Pro Lys Gly Ala Vval Met Asp-
. 3065 3070 3075

ITe Ile Ser Arg Lys Asp Gln Arg G1y Ser Gly GIn val Gly Thr
- 3080 - . 3085 3090
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Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu val GIn Leu Ile Arg
3095 : 3100 ‘ 3105

Gjh Met Glu Ala Glu GTy_Va1 Ile Thr GIn Asp Asp Met GIn Asnh .

P
3110 - o7 3115 3120

Pro Lys Gly Leu Lys Glu Arg Vval Glu Lys Trp Leu Lys Glu Cys
3125 -.3130 . 3135

Gly val Asp Arg Leu Lys Arg Met Ala Ile Ser Gly Asp Asp Cys
3140 3145 3150

val val - Lys Pfo Leu Asb Glu Arg Phe Ser Thr Ser Leu Leu Phe
- 3155 3160 3165 :

Leu Asn Asp Met Gly Lys val Arg Lys Asp Ile Pro G1n Trp Glu
3170 ‘ 3175 3180

Pro Ser Lys Gly Trp Lys Asn Trp Gln Glu val-Pro Phe Cys Ser
3185 . 3190 _ 3195 -

His His Phe His Lys ITe Phe Met Lys Asp Gly.Arg- Ser Leu val-
3200 . 3205 ‘ _ 3210

val Pro Cys Arg‘Asn GIn Asp Glu Leu Ile Gly Arg Ala Arg Ile
3215 3220 ‘ 3225

Ser Gln G1y.A1aiG1y Trp Ser Leu Arg Glu Thr Ala Cys Leu Gly
. 3230 - - 13235 - - 3240

Lys Ala  Tyr Ala GIn Met Trb Ser Leu Mefoyr*Phe ;H1s'Aﬁg Arg
3245 : - 3250‘~‘ T 3255 . : .

Asp Leu Arg Leu Ala Ser Met Ala Ile Cys Ser A1a val Pro Thr
3260 3265 3270

¢1u Trp Phe Pro Thr Ser Arg Thr Thr Trp Ser Ile His Ala His
. 3275 3280 . 3285

His GIn Trp Met Thr Thr Glu Asp Met Leu Lys val Trp Asnh Arg
3290 . . 3295 3300

val Trp 1Ile Glu Asp Asn Pro -Asnh Met Thr Asp Lys Thr Pro val
. 3305 3310 - 3315

His Ser Trp Glu Asp Ile Pro Tyr Leu Gly Lys Glu Asp Leu

Arg
3320 3325 : 3330

Trp Cys G1yISer Leu Ile Gly Leu Ser Ser Arg Ala Thr Trp Ala
3335 ‘ 3340 3345 .
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Lys -Asn

3350

Lys Glu
3365

- Glu Tyr val Asp Tyr
337

98695G2164 Sequence 11st1ngs ST25 txt

- 3355

Ile His Thr Ala Ile Thr GIn val Arg Asn

Met Pro val Met Lys
3375

Ala Pro Ser Glu Ser G1u Gly val Leu

3380

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

DNA

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

<400> 5 -
agttgttagt
ttctaacagt
_ tcgaccgtet
ggcgaagaga
ttttatagca
gggctcattc

~ aaacatgttg

~ 'gcecacagec

caagcaggaa,

ccttattgca
gatcactgag
gacctatgga
ggcaccacac
‘cgcttggaaa
gatagccctt
fattttgctg
agacttcgtg
ttgcgtcact
'~ ggtcacaaac
caccgattcg
ctttgtgtgt

aaaaggtagc

5 :
10735

misc_ feature
(7574).

ctacgtggac.

trtttattag
ttcaatatgc
ttctcaaaag
ttcctaagat
aagaagaafg

aacataatga

_ctggcgtt;c

agaggaaaat-

atggatttgg
acggaaccag
acatgttctc
gtagggcttg
caaatacaaa
tttctagcac
atgctggtaa
gaaggectgt
accatggcaa
cctgecgtec

agatgtccaa

‘cgacgaacgt.

ttaataacgt

.(10270)
Non-structural protein 5 sequence in Dengue virus type 1 clone
westPac, -complete genome (gi 1854036; gb U88535.1; DVU88535)

3385

Dengue virus type 1

cgacaagaac

agagcagatc

,fgaaacgcgc

gattgctttc
ttctagccat

gagcgatcaa

acaggaggaa

‘atctgaccac

cacttttgtt
gagagttatg
atgacgttga
aaactggtga
gtctagaaac
aagtggagac
atgccatagg
ctccatccat

caggagctac

dagacaaacc:

tgcgcaaact
cacaaggaga

tcgtggacag

gtgctaagtt

aagatctgtg

agtttcgaat
tctgatgaac
gagaaaccgc
aggccaagga
acctccaaca

agtgttacgg

ccgaggggga

taagacctct
tgaggacaca
ctgttggtgc
acaccgacga
aagaéccgaa
ctgggctctg
aacatccatc

ggccatgcgg

‘gtgggtggat

aacactggac
gtgcattgaa
egccacgctg
aggctggggc

taagtgtgtg
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Leu
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Arg

cggaagcftg
aaccaacgga
gtgtcaactg
cccatgaaat
gcaggaattt
ggtttcaaga

-accatgctcc

-gagccgcaca

gcaggtgtca
atgacctaca
aatgccacgg
gacaaacgtt
acgtggatgt
agacacccag
acccagaaag
tgcgtgggaa
gtggtactgg
attgaactct
gctaaaatat
gtggaagaac
aatggttgtg

acaaaactgg

Ile Gly

Tyr Ser

cttaacgtag

aaaagacggg

~tttcacagtt

tggtgatggc
tggctagatg
aagaaatctc

tcatgctgct

‘tgatagttag

acatgtgcac

aatgcccccg

agacatgggt

ccgtcgcact
cctctgaagg
gattcacggt
ggatcatttt

.taggcaacag

agcatggaag

tgaagacgga
caaacaccac
aggacacgaa
ggctattcgg

aaggaaagat
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98695G2164 Sequence 1istings-ST25.txt

" ‘gatggattgg tgttgttgat ccéacaggtt ct

1

Dengue virus. type 1

(2494)..(3389) =
Non-structural protein 5

(2554)..(2554)
Mutation from Lys to Ala

(2709)..(2709) .
mMutation of Glu to Ala

Arg
5 -

asn
Leu
Phe
Trp
Lys

Ser

Leu

Arg

Thr

<210> 9
. <211> 3389
<212> PRT
<213>
<220>
<221> MISC_FEATURE
<222>
<223>
<220>
<221> MISC_FEATURE
<222>
<223>
<220> .
'<221> MISC_FEATURE
<222> .
<223>
<400> 9_
Met Asn Asn Gln
Lys Arg Ala Arg
20
Phe ser Lys Gly
35
Ala phe Ile Ala
.50
ITe Leu Ala Arg
65
Leu Arg Gly Phe
Arg Arg Lys Arg
. : 100
Leu Ala Phe His
. 115
Ser Lys Gln Glu
130
val Asn Met Cys
145
Asp Thr.Met Thr

Tyr

Lys
Arg
Leu
Leu
Gly
70

Lys
val
Thr
G1y
Leu

150

Lys

Lys
val
ser
Arg
55

Ser
Glu

Thr

Thr

Cys

Thr
ser
Gly
40

Phe
Phe

Ile

Met

 Ala

Pro

PCT/SG2013/000413

10652

in DENV-1 Westpac74 MT mutant passage 10

Gly

Thr
25

Gln

Leu

Lys

ser

Leu
105

Gly

Leu

Met

Arg

Arg Pro
10

val Ser
Gly Pro
A1q Ile

Lys Asn
75

Asn’ Met
90

Léu Met
Gly Glu
Leu Phe
Asp Leu

155

ITe Thr

ser.

Gln
Met
Pro
60

Gly
lLeu
Leu
Pro
Lys
140

Gly

Glu

Page 76

Phe

Leu

Lys

Pro.

Ala

Asn

Leu

His

125

Thr

Glu

Thr

Asn

Ala
30

Leu
Thr
Ile

Ile

Pro

110

Met
Ser

Leu

.Glu

Met
15

Lys
val
Ala
Lys
Met
95

Thr
Ile
Ala

Cys

Pro

Leu

Arg

Met

Gly

val

80

Asn

Ala

val

Gly

Glu

160

ASp



Asp
Thr
Leu
Met
225
Ala

Ala

Met

Arg
Leu
305
Leu
Arg
Arg
Asn
Cys
385
Cys

Tyr

Asn

va]

Cys

Ala
210

‘Ser

Leu
Ile

Leu

ASp
Lys
cys
Phe
370
Gly
val

Ser

Glu

Asp
ser
195
Pro

Ser

Arg

Gly

val
275
Phe
His
Ile
Leu
Pro
355
val
Leu

Thr

val

Thr

Ccys
180

Gln

His

Glu

His
Thr
260
Thr
val
Gly
Glu

Cys

.340

Thr
Cys
Phe

Lys

le

420

Thr

165
Trp
Thr
val
Gly
Pro
245
Ser
Pro
Glu
Ser
Leu
325

Ile

Gln

Arg

Gly

Leu

405

val

Glu

‘ _9869562164,Seq§§8ce Tistings_ST25

Cys

Gly

cly

Ala

230

Gly
Ile
Ser
Gly
310
Leu
Glu
G]&

Arg

Thr

His

"Asn

Glu
Leu
Trp
Phe
Thr
Met
Leu
295
val
Lys
Ala
Glu
Thr
375
Gly
Gly

val

Gly

Ala

His
200

Gly

215

Lys

Thr

Gln

Ala

280

ser

Thr

Thr

Lys

Ala

360

Phe

ser

Lys

His

Thr

Thr

185

Arg

Leu

Gln

val

Met

‘Gly

Thr
Glu
Ile
345
Thr
val
Leu
Ile
Thr
425

Thr

Glu

Arg

Glu

Ile

Ile

250

Gly
Arg
Ala
Met

val

330

ser

‘Leu

Asp

Ile

val

410

Gly

Thr
Asp
Thr
GIn
235
Ala
Ile
cys
Thr
Ala
315
Thr
AsSn
Va}
Arg
Thr
395

Gln

Asp

Trp

3

Lys

Arg
220

Lys

Leu

Ile

‘val

300

Lys

Asn
Thr

-G1u

Gly

Cys

Tyr

Gln

Ala Thr Ile
Page 77

val

val
Phe
Phe

Gly

val

ASp

Pro

Thr:

Glu
365
Trp
Ala
Glu

His

Thr

Thr

190

Ser

Glu

Glu

Leu

Ile

. EXt

175

Tyr
val
Thr
Thr
Ala

255

Leu

270 -

Ile

ASp

Lys

Ala

Thr

350

Gln

Gly

Lys

Asn

Gln

430

Pro

Gly
val
Pro
val
335
Asp
Asp
Asn
Phe
Leu
415

val

Gln

Gly

Ala

Trp.

Trp

His

Leu-

Asn

val

Thr

320

Leu
ser

Thr

Gly

Lys

Gly

Ala

© PCT/$G2013/000413 -



Pro.

Pro

- Arg

Glu

Thr
545

Gly

Met

Ala’

Thr

val
625

'_'L_YS

Tyr

Lys

Ala

Ile

Thr
450
Ser
Glu
Leu
GIn
val
530
Gly
His
Ser

Glu

Asp
610

Thr

Glu

Ile

Lys

435

Ser

Pro

Lys

Pro

515-

val
a
Leu
Tyr

Thr

595

Ala

Gin

Lys

>Va1

Gly

Arg

Gly

Glu

Arg-

Lys

val
Thr
Lys

val

580

Gln
Pro
Asn
Pro
val
660
ser

Met

val

Ile

Thr

ser
485

Thr

Leu

‘Leu

Glu

Cys

565

Met
His

Cys

Gly

val
645
Gly
Ser

Ala

Phe

98695G2164 Sequence 1istings_ST25

Gln

Trp
ser
val
Gly

Ile

Leu Thr-

455

Leu.

Leu
Gly
fhr

Ser

535

GlIn

550

Arg
cys
Gly
Lys
Arg
Asn
Ala
e
Ile

Thr

Leu

Thr

Thr

Ile

615.

Leu

Ile

Gly

Gly

Leu
695

ser

440

Asp -

val

Ala

Phe

520

Gln

Thr

Lys

Gly

val
600

‘Pro

Ile

Glu

Glu

Lys

‘Gly

val

ASp
Phe
His

ser

505

Lys
Glu

Ser

‘Met

Ser
585
Leu
Phe

Thr

Ala

ASp

Gly

Tyr

Asn

Lys

Thr

“Thr

Gly
Gly
Asp
570
Phe
val
ser
Ala

Glu

650

Ala

Phe

Thr

Gly

Glu’

475

Gln

ser

Ala
Ala
Thr
555
LysS
Lys
Gln

Ser

"Asn

635

Pro

Leu

Glu

Ala

Ala

460

Met.

Trp
Gln

His

445

‘Leu

val

Phe

Glu

Ala

- 525

Met
540
Thr
Leu
Leu
val
Gln
620
Pro
Pro
Lys

Ala

His

Thr

Thr‘

'G1u

Asp
Ile
Phe
Leu

Thr

. 685

Trp
700

Lys Leu Ile
Page 78

Asp

Thr

Leu

Leu

Thr
510

Lys

vThr

Ile

Leu

LyS
590
Tyr
Glu
val
Gly
Ser
670
Ala

Phe

Gln

.txt

Leu

Leu

Trp

Lys

Ala

Phe

Glu

Lys

Thr

Glu

655

Trp
Arg

Gly

Ile

Asp

Thr

480

Leu

AsSn
GIn
Leu
Ala
560
Gly
val
Gly

Gly

Phe
Gly
Ser

Phe

PCT/SG2013/000413



705

‘Gly
Ile
e
 Leu
Gly
His
Leu
' Arg
Glu
val
865
Pro
Lys
Pro
Glu
Lys
Ala

Ile

Thr

Gly

Ser
Gly
Arg
Thr
Ser
ser

Leu

Ala

Ile

Leu

755

val

Glu

Trp

Ala

Ala

835

Asn

850

Gly
Gin
Ile
Asn
val
930
Leu

Ala

Glu

ASp
Pro
Ile
Thr
915
Glu
Arg

Ile

ser

Tyr

Gly

ser

Met

Leu

Thr

Ala
820‘

Thr

val

Met

‘G1y

Pro

Asp

Asp

Lys

Glu

Gly
Ile
Met
val
Lys
Glu
805
Ile
Arg
Ile
Ser
Glu
885
Ala
Glu
Tyr

Ser

710

val Leu Phe

Leu

Thr

GIn
Cys
790
Gln
Gly

Leu

Leu

G1y

His

Asp

cys

Gly

Tyr

950

sSer

Asn

Leu

Cys

Ala
775

Gly

Tyr
Lys
Glu
Leu
855
Ile
Lys
val
Pro
Phe
935
Thr

LyS

Glu

Thr
Ile
760
Asp

Ser

Lys

Ala

AsSn
840
Glu
Leu

Tyr

Gln

Gln

Ala

Thr

ser
Trp
745
Ala
ser
Gly
Phe
Trp
I1e
Asn
Ala
Se‘r'

Asn

905

Asn

Ile

val

val

Trp

98695G2164 sequencs

Gly
730
Leu

val

Gly

Ile

Gln
810

Glu

Met
Asp

GIn

GIn
Phe
cys

His
970

val

Gly

Gly

Cys

Phe

795

Ala

Glu

Trp

‘Met

Gly

Lys

Thr

Arg

Thr

Asp

Ala

ser

Leu

Met

val
780

val:

Asp
Gly
Lys
LyS
Lys
ser

Phe

Ala

Thr
940

His

Asp

Lys Leu Ala
Page 79

Trp
Asn
val
765
Ile
Thr
Ser

val

Gln

845

Phe

Lys

Trp

Ile

Trp

Asn

Arg

Met

Arg

1ﬁst1ngs_ST25.
15

Thr
Ser
750
Thr
ASn
Asn
Pro

cys

Ile

Thr'

Met

Gly

Ile

910

Asn

Ile

Leu

Gly

Ala

txt

Met

735

Arg
Leu
Trp
Glu
Lys

Gly

ser

val

Ile

Lys

Asp

Ile

Trp

Met

Tyr

Ser

720

Lys
ser
Tyr
Lys
val
800
Arg

Ile

Asn

val -

Arg
880
Ala
Gly
Trp
Leu
Ser
960

Trp

Phe

PCT/5G2013/000413



Ile
AsSn
‘Gly
Thr
Leu
Arg
Hi;
Lys
‘Lys
Ser
Ile

Leu

Gln

Ala

Leu

Leu

Gly

995

980

Gly val Leu Glu
. 1010

Pro
1025

Ala
1040

Cys

1055

Met
1145

Met
1160

Leu
1175

Asn
1190

Met
1205

Phe
1220

Leu

Ile

Gly

Glu

Pro

Trp
Glu
Lys
Gl
Ile
Thr

Thr

Ala

Ala

Arg

Ser

Ser

Pro

Gly

Ser

Cys

Asp

Glu

val

Glu

Gly

Trp

Ser

Thr

Arg

Leu

Gln

Trp

Thr
Leu
cys
G1y
G]ﬁ
ASp
Glu
Thf
Asn
Asp
Phe
Leu

val

9869562164 sequence 1istings_ST25.txt
- - 985 A 990

Glu val Lys Thr Cys Ile

Ser

His

Trp
-1000

Glu Met Ile Ile Pro

1015

"AsSn

- 1030

His
Thr

Arg

Leu
1045

val

1060

Thr

171075

Arg
Cys
Asn
ser
val
Leu
o
Lys
Arg
Thr

Ala

ser
1090

Trp
1105

Leu
1120

Phe
1135

Met.
1150

Ala
1165

Leu
1180

Met

1195

Met

1210

Ser
1225

Ser

Tyr
Gly
val
Thr
Cys
Tyr
val
ser

Arg

val

Ile

Gly

Arg

Arg.

val

A9
Lys
val
Thr
Thr
Gly
Lys
Leu
Ser
Phg
Arg
Met
Pro
Glu

Glu

Pro
Leu
Asp
Ya]

Leu

Met"

Ser

G1y:

Arg
Leu
Leu
-
4Met
Va1

Leu

Gly

Glu

Glu

Thr

Pro

Glu

Met

Leu

Trp

Leu

Cys

Thr

Phe

Leu

Pro

Page 80

1005

Lys

1020

Tyr
1035

Leu

Ile

Phe

Asp

1050

His
1065

Pro

1095 .

Ile
1110

val

1125

Leu
1140

ser
1155

Leu

1170

Ile
1185

Thr

y
1080 -

cys
Lys
Leu
Arg
ser
Cys
Arg
Thr
Met

Tyr

1200 -

Ala
1215

Leu
1230

Asn

val

Leu

Ser

Tyr

Thr

Phe

Gly

Thr

Arg

Pro.

Ala

Ile

Lys

Met

val

Leu

Gly

Thr

Leu

Pro Lys Ser His Thr Leu Trp Ser

Gly
Gin
Asp
Asn
;1e
phe

val

Gly

ser
Met
Gly
Gjy
Ala
Leu
val

Glu

PCT/5G2013/000413
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08695G2164 Sequence 1istings_ST25.txt
1235 1240 1245

Glu Leu GTy Asﬁ'GTy'Léu Ala Met Gly Ile Met Met Leu Lys Leu
1250 Celen 012550 e e 12600 L

Leu Thr Asp Phe Gln Ser His GIn Leu TrpiA1a'Thr Leu Leu Ser
1265 1270 © 1275

Leu Thr Phe val Lys Thr Thr Phe Ser Leu His Tyr Ala Trp Lys
: 1280 1285 1290 .

Thr Met Ala Met Ile Leu Ser Ile val ser Leu Phe Pro Leu cys
¢ 1295 _ 1300 ’ 1305 .

Leu ser Thr. Thr Ser G1a Lys Thr Thr Trp Leu Pro val Leu Leu
1310 1315 ' 1320

~Gly Ser Leu Gly Cys LyS Pro Leu Thr Met Phe Léu Ile Thr Glu
1325 - 1330 1335 .

Asn Lys Ile Trp Gly Arg Lys Ser Trp Pro Leu Asn Glu Gly Ile
1340 - 1345 . 1350 ‘ .

Met Ala Vval Gly Ile val Ser Ile Leu Leu. Ser.Ser Leu Leu Lys
1355 ‘ , 1360 1365 . '

Asn Asp Vval Pro Leu Ala Gly ProvLeu ITe Ala Gly Gly Met Leu
1370 . 1375 1380

Ile Ala Cys Tyr val I1é Ser Gly Ser Ser Ala Asp Leu Ser Leu
1385 1390 1395

Glu Lys Ala Ala Glu val Ser Trp Glu Glu Glu Ala Glu His ser
1400 1405 1410 .

Gly Ala Ser His Asn Ile Leu Vval Glu val GIn Asp Asp Gly Thr
1415 1420 1425

Met Lys Ile Lys Asp Glu Glu Arg Asp Asp Thr Leu Thr Ile Leu
' 1430 1435 1440

Leu Lys Ala Thr Leu Leu Ala Ile Ser Gly val Tyr Pro Met Ser
1445 1450 1455

Ile Pro Ala Thr Leu Phe val Trp Tyr Phe Trp. Gln Lys LyS LyS
1460 1465 1470

Gln Arg Ser Gly val Leu Trp Asp Thr Pro Ser Pro_Pro Glu val
1475 1480 1485

Glu Arg Ala val Leu Asp Asp Gly Ile Tyr Arg Ile Leu Gln Arg
Page 81 :
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' 98695G2164 Sequence.listings_ST25.txt
1490 1495 1500

Gly Leu Leu G1y-Arg“Ser Gln val Gly Vé1VGJy val Phe-GIn Glu
1505 . 1510 Tk

'G1y val \Phe His-fhr Met Trp - His val Thr Arg Gly Ala val Leu
- 1520 o 1525 o 1530 ' :

Met Tyr GIn Gly Lys Arg Leu Glu Pro Ser Trp Ala_ Ser val. Lys

1535 1540 L 1545
Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Arg Phe Gln Gly Ser
1550 o 1555 1560 - ‘

Trp Asn Ala Gly Glu Glu val Gln val Ile Ala val Glu Pro Gly
1565 _ 1570 1575

Lys Asn Pro Lys Asn val GIn_ Thr Ala Pro Gly Thr Phe Lys Thr
1580 ‘ 1585 ‘ 1590 .

Pro Glu Gly Glu val Gly Ala Ile Ala Leu Asp Phe Lys Pro'é1y
1595 : 1600 ~ 1605 . .

Thr ser Gly Ser Pro Ile val Asn Arg Glu Gly Lys 1Ile.val Gly
1610 1615 1620 :

Leu Tyr .Gly Asn Gly val val Thr Thr Ser Gly Thr Tyr val ser
1625 © 1630 © 1635 '

Ala I1e Ala GIn Ala Lys Ala Ser GIn Glu Gly Pro Leu Pro Glu
1640 1645 : 1650 '

ITe Glu Asp Glu val Phe Arg Lys Arg Asn Leu Thr Ile Met Asp
1655 1660 1665 '

Leu His Pro Gly Ser Gly Lys Thr Arg Arg Tyr Leu Pro Ala Ile
1670 1675 : 1680

val Arg Glu Ala Ile Lys Arg Lys Leu Arg Thr Leu Vval Leu Ala
. 1685 1690 ‘ 1695

pro Thr Arg val val Ala Sser Glu Met Ala Glu Ala Leu Lys Gly
- 1700 1705 1710

Met. Pro Ile Arg Tyr Gln Thr Thr Ala val Lys Ser Glu His Thr
1715 1720 1725

Gly Lys Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met
1730 1735 1740

Arg Leu Leu Ser Pro val Arg Vval Pro Asn Tyr Asn Met Ile Ile
Page 82 '



PCT/SG2013/000413

98695G2164 Sequence 1istings_ST25.txt
1745 = » 1750 1755

Met Asp G1h Ala His Phe Thr Asp‘Pro Ala Ser Ile Ala Ala Arg
. 1760 N , 1765 - . 1770 ‘

 Gly Tyr ‘Tle ser Thr Arg val. Gly Met Gly Glu Ala 'Ala Ala Ile
S 778 T T 1780 . . .0 1785 . - .

Phe Met Thr Ala Thr’Pro-Pro G1y ser val Glu Ala Phe Pro Gln
1790 ' 1795 . -~ 1800

ser Asn Ala.-val Ile GIn Asp. Glu Glu Arg Asp Ile Pro Glu Arg
1805 - 1810 . 1815

Ser Trp Asn Ser Gly Tyr Asp Trp Ile Thr Asp Phe Pro Gly Lys
1820 1825 1830

Thr val Trp phe val Pro Ser 1Ile Lys Ser Gly Asn Asp Ile Ala
1835 1840.. 1845

Ash Cys Leu Arg Lys Asn Gly Lys Arg val val Gln Leu Ser Arg
1850 S - . 1855 1860 _

Lys Thr Phe Asp Thr Glu Tyr GIn Lys Thr Lys Asn Asn Asp Trp
1865 : - 1870 1875

val val Thr Thr Asp 1Ile Ser Glu Met Gly Ala Asn Phe

Asp Tyr
1880 : _ 1885 » o 1890

Arg'A1a Asp Arg val Ile Asp Pro Arg Arg Cys Leu Lys Pro val
1895 1900 1905 ,

Ile Leu Lys Asp Gly Pro Glu Arg val Ile Leu Ala Gly Pro Met
1910 1915 _ 1920

pro val Thr val Ala Ser Ala Ala Gln Arg Arg Gly. Arg Ile Gly .
1925 v 1930 : 1935

Arg Asn GIn Asn Lys Glu Gly Asp GIn Tyr Ile Tyr Met Gly Gln
1940 11945 1950 :

Pro Leu Lys Asn Asp Glu Asp His Ala His Trp Thr. Glu Ala Lys
1955 . 190 . _ 1965 :

Met Léui'Léd‘Asp Asn Ile Asn Thr Pro Glu Gly Ile 1Ile Pro Ala
1970 1975 _ 1980

Leu Phe Glu Pro Glu Arg Glu Lys Ser Ala Ala Ile Asp Gly Glu
1985 1990 1995

Tyr Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Glu Leu Met
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2000 2005 2010 :

Arg Arg. Gly Asp Leu Pro val Trp Leu Ser Tyr

Lys Vval Ala ser
2015 . 2020 2025 o

Glu Gly ,Phe G1n”TyE Ser Asp Ard_Arg~Trp cys Phe Asp Gly Glﬁ
2030 ST T 2035 T 12040 o

Arg Asn Asn GIn val Leu Glu Glu Asn Met Asp val Glu 1le Trp -
2045 - 2050 . 2055

Thr Lys Glu Gly Glu Arg Lys Lys Leu Arg Pro Arg Trp Leu Asp
2060 2065 S o 2070

Ala Arg Thr Tyr.Ser Asp Pro-"Leu Ala Leu Arg Glu- Phe Lys Glu
2075 ' 2080 2085

Phe Ala Ala Gly Arg Arg ser val Ser Gly Asp Leu Ile Leu Glu
2090 2095 2100

Ile Gly Lys Leu Pro GIn His Leu Thr GIn Arg Ala .GIn Asn Ala
2105 . ' 2110 2115 - -

Leu Asp Asn Leu val Met Leu- His Asn Ser Glu GIn Gly Gly Lys
. 2120 2125 2130 .

ATa Tyr Arg His Ala Met Glu Glu Leu Pro Asp Thr 1Ile Glu Thr
2135 2140 2145

Leu Met. Leu Leu Ala Leu ITle Ala val Leu Thr Gly Gly val Thr
2150 _ o 2155 , 2160

Leu Phe Phe Leu Ser Gly Arg Gly. Leu Gly Lys Thr Ser 1le Gly
2165 2170 2175

Leu Leu Cys val Ile Ala Ser Ser Ala Leu Leu Met -Ala Ser

Trp
2180 2185 - , 2190

val Glu Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe
2195 _ . 2200 2205

Léu Met val Leu Leu Ile Pro Glu Pro Asp Arg GIn Arg Thr Pro
-~ 2210 - 2215 | 2220

GIn Asp Asn GIn Leu Ala Tyr val val Ile Gly Leu Leu Phe Met
2225 . 2230 ‘ 2235

Ile Leu Thr val Ala Ala Asn Glu Met Gly Leu Leu Glu Thr Thr
2240 2245 2250 _

Lys Lys Asp Leu Gly Ile Gly His Ala Ala Ala Glu Asn His His ,
: : Page 84
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2255 ' 2260 2265

His Ala Ala Met Leu Asp val 'Asp Leu His Pro Ala Ser. Ala Trp_
2270 2275 : . 2280 ,

" Thr Leu Tyr Ala val Ala Thr Thr Ile Ile Thr Pro Met Met Arg
o 2285 .- 2290 : , _ 2295

" Wis Thr Ile Glu -Asn Thr Thr Ala Asn Ile Ser Leu Thr Ala Ile
300 0 230 2310 :

Ala Asn GIn Ala Ala Ile Leu Met G1y Leu Asp Lys Gly Trp Pro
: 2315 ' 2320 T 2325

Ile Ser Lys Met Asp Ile Gly Vval Pro Leu Leu Ala Leu Gly Cys
2330 2335 2340

Tyr ser Gln val Asn Pro Leu Thr Leu Thr Ala Ala val Phe Met
2345 : 2350 - 2355

Leu val Ala His Tyr Ala Ile .I1e Gly Pro Gly Leu ‘G1n Ala Lys
.. 2360 » - 2365 : 2370 - :

Ala Thr  Arg Glu Ala Gln Lyé Arg Thr Ala Ala Gly Ile Met Lys
2375 2380 2385

Asn Pro Thr val Asp Gly Ile val Ala Ile Asp Leu Asp Pro val
2390 : 2395 : 2400

val Tyr Asp Ala Lys Phe Glu Lys Gln Leu Gly GIln Ile Met Leu
2405 ' 2410 2415

Leu ITe Leu Cys Thr Ser Gln Ile Leu Leu Met

. Arg Thr Thr Trp
2420 2425 ‘ 2430

Ala Leu Cys Glu Ser Ile Thr Leu Ala Thr Gly Pro Leu Thr Thr
2435 C 2440 2445 .

Leu Trp . Glu Gly Ser Pro Gly Lys Phe Trp Asn Thr Thr Ile Ala
2450 - . 2455 _ 2460

val ser Met Ala Asn Ile Phe ‘ Arg Gly Ser Tyr Leu Ala Gly Ala
2465 2470 - : 2475

'Gly Leu Ala phe Ser Leu Met Lys Ser Leu Gly Gly Gly Arg Arg
2480 . 2485 : 2490

Gly Thr Gly Ala GIn Gly Glu Thr Leu Gly Glu Lys Trp Lys Arg
. 2495 V 2500 2505

Gln Leu Asn GIn Leu Ser Lys Ser Glu Phe Asn Thr Tyr Lys Arg
: Page 85
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2510 : 2515 2520

Ser Gly Ile Ile Glu val Asp Arg ser Glu Ala Lys Glu Gly Leu
2525 7 2530 o 2535 .

Lys<Arg Gly Glu Thr Thr Lys His Ala val ser Arg Gly Thr Ala
2540 _ , . 2545 o 2550 :

‘Ala Leu Arg Trp Phe val-Glu Arg Asn Leu Val Lys Pro Glu Gly
~ 2555 _ . 2560 , 2565 '

‘Lys val Ile Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr
2570» 2575 . 2580 .

Cys Ala " Gly Leu Lys Lys val Thr Glu val Lys Gly Tyr Thr Lys
- 2585 2590 . 2595 ‘

Gly Gly Pro‘G1y His Glu Glu Pro Ile Pro Met Ala Thr Tyr Gly
2600 2605 : 2610

Trp Asn Leu val Lys Leu Tyr Ser Gly Lys Asp val Phe Phe Thr
2615 _ 2620 ' 2625 .

Pro Pro Giu Lys Cys Asp Thr- Leu Leu Cys Asp Ile Gly Glu Ser
2630 2635 - 2640

Ser Pro Asn Pro Thr Ile Glu Glu Gly Arg Thr Leu Arg val Leu
2645 ' 2650 2655

Lys Met Vval Glu Pro Trp Leu Arg Gly Asn GIn Phe Cys Ile Lys
2660 2665 2670

Ile Leu Asn Pro Tyr Met Pro Ser val val Glu Thr Leu Glu Gln
2675 2680 o 2685 s

Met GIn Arg Lys His Gly Gly ‘Met Leu val Arg Asn Pro Leu Ser
- 2690 2695 2700

Arg Asn Ser Thr His Ala Met Tyr Trp val Ser Cys Gly Thr Gly
2705 2710 2715

Asn I1é val Ser Ala val Asn Met Thr Ser Arg Met Leu Leu Ash
- 2720 2725 2730 :

Arg Phe Thr Mét Ala His Arg' Lys Pro Thr Tyr Glu Arg Asp val
2735 2740 ' 2745 ' '

Asp Leu Gly Ala Gly Thr Arg His val Ala val Glu Pro Glu val
2750 . 2755 2760

Ala Asn Leu Asp Ile Ile Gly ' GIn Arg Ile Glu Asn ITe Lys Asn
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2765 - 2770 2775

Glu His Lys Ser Thr Trp His Tyr Asp Glu Asp Asn Pro Tyr Lys
2780 2785 , 2790 :

Thr Trp Ala Tyr His Gly Ser Tyr Glu val Lys Pro Ser Gly Ser
2795 _ 2800 : 2805 ‘

Ala ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro
: 2810 2815 - 2820

TEp Asp val 1le Pro Met val Thr GIn ITe Ala Mét Thr Asp Thr
2825 ' 2830 , , 2835

Thr pro Phe Gly G1h Gln Arg Vval pPhe Lys Glu Lys val Asp Thr
2840 2845 2850

Arg Thr Pro Lys Ala Lys Arg Gly Thr Ala GIn Ile Met Glu val
2855 2860 2865

Thr Ala Arg Trp Leu Trp Gly Phe Leu Ser Arg Asn Lys Lys Pro
2870 ’ 2875 2880

Arg Ile Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn
2885 2890 2895

Ala Ala Ile Gly Ala val phe val Asp Glu Asn Gln Trp AanSer_
2900 _ 2905 2910

Ala Lys Glu Ala val Glu Asp Glu Arg Phe Trp Asp Leu val His
2915 ' 2920 2925 '

Arg Glu Arg Glu Leu His Lys Gln Gly Lys Cys Ala Thr Cys val
2930 _ 2935 ' 2940

Tyr‘Asn Met Met Gly Lys-Arg Glu Lys Lys Leu Gly Glu Phe Gly
2945 2950 2955

Lys Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala
2960 2965 2970

Arg Phe Leu Glu Phe Glu Ala Leu Gly Phe Met Asn Glu Asp His
2975 - 2980 2985 :

Trp Phek ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly
2990 2995 3000

Leu His Lys Leu Gly Tyr Ile Leu Arg Asp Ile Ser Lys Ile Pro
3005 3010 3015

Gly Gly Asn Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg
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3020 3025 3030

ITe Thr Glu Asp Asp Leu Gln Asn Glu Ala Lys Ile Thr Asp Ile
3035 3040‘ : 3045

Met Glu Pro Glu His Ala Leu Leu Ala Thr Ser Ile Phe Lys Leu
- 3050 . - 3035 : - 3060 :

Thr Tyr G1h:Asn‘Lys val val -Arg val GIn Arg Pro Ala Lys Asn
‘ 3065 -~ 3070 _ _ 3075 ' ‘

Gly Thr val Met Asp val Ile Ser Arg Arg Asp GIn Arg Gly Ser
3080 ' 3085 ’ ' 3090 i

Gly ¢In val Gly Thr Tyr Gly Leu Asn Thr Phe Thr - Asn Met Glu
3095 - 3100 B ' 3105

Ala GIn Leu Ile Arg Gln Met Glu Ser Glu Gly Ile Phe Ser Pro
13110 - 3115 3120

ser Glu Leu Glu Thr Pro Asn Leu Ala Glu Arg val Leu Asp Trp
3125 : o 3130 , 3135

Leu Lys Lys His Gly Thr Glu Arg Leu Lys Arg Met Ala Ile Ser

3140 - 3145 : - 3150
G1y Asp Asp Cys val val Lys Pro Ile Asp Asp Arg Phe Ala Thr
3155 3160 ‘ 3165

Ala Leu Thr Ala Leu Asn Asp Met Gly Lys val Arg Lys Asp Ile
3170 3175 ~ 3180

Prb Gln Trp Glu Pro Ser Lys Gly Trp .Asn Asp Trp Gln Gln val
3185 3190 3195

Pro Phe Cys Ser His His Phe His Gln Leu ITe Met Lys Asp~Gly
3200 ' 3205 3210

Arg Glu 1Ile val val Pro Cys Arg Asn GlIn Asp Glu Leu val Gly
: 3215 _ 3220 3225

Arg Ala Arg val Ser GIn Gly Ala Gly Trp Ser Leu Arg Glu Thr
: 3230 . 3235 .. 3240 -

Ala Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Gln Leu Met Tyr
3245 _ : -~ 3250 ‘ 3255

Phe His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala 1Ile Cys Ser
3260 ' 3265 » - 3270

Ala val Pro val Asp Trp val Pro Thr Ser Arg Thr Thr Trb Ser
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327

Ile His
: 329

- val Trp
330

Lys Thr
332

Arg Glu
333

Ala Thr
- 335

Arg Leu
336

Lys Asn
338

<210>
<211>

- <212>

<213>

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

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

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

<400§

5

Ala His His GIn
0 . .

Asn Arg val Trp
5 .

His val Ser Ser
0 .

. Asp GIn Trp Cys

Trp Ala Thr Asn
0

~ Ile &1y Asn Glu

5 ,
Glu Ser Asp Pro

0 A

10

PRT ) :
Dernigue virus typeé

MISC_FEATURE
(2492)..(3391)

Non-structural protein 5 i

MISC_FEATURE
(2552)..(2552)
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3280

Trp Met Thr Thr Glu Asp Met Leu Ser
3295 : 3300 .

ITe Glu Glu Asn Pro Trp Met Glu Asp
3310 3315

Trp Glu Asp val Pro Tyr Leu Gly Lys
: 3330

Gly ser Leu Ile Gly Leu Thr Ala Arg
3340 3345 .

Ile Gln val Ala Ile Asn Gln val Arg
3355 : 3360

Asn Tyr Leu Thr Ser Met Lys Arg Phe
3370 3375 ’

Glu Gly Ala Leu Trp

3391 o

n -DENV-2 MT mutant passage 10

Mutation of Lys to Ala

MISC_FEATURE
(2708)..(2708)
Mutation from Glu

10

to Ala

Met Asn Asn Gln Arg Lys Lys Ala Arg Asn Thr Pro Phe Asn Met Leu.
1 5 .10

15

LyS Arg Glu Arg Asn Arg val ser Thr val GIn GIn Leu ;hr Lys Arg
20 e 0

Phe Ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40

45

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly

50

55
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Ile
65

Leu
- Arg
Met
ser
val
145
- ASp
~ASp
Thr

Leu

Met

225

val
Thr
Thr
Arg
Leu

305

Leu

Leu

Arg

Arg

Ala

Asn
Thr
Ile
Cys

val

210

Ser
Leu
Ile
Ala
Asp
290

Glu

Asp

Lys
Gly
Arg
Phe
115
Gln
Met
Ile
Asp
Thr
195

Pro

‘ser

Al"g
Gly
val
275
Phe

His

Phe

Arg
Phe
Arg
100
His
Glu
Cys
Thr

cys

Ala

His

Glu

His

Thr

Trp

Arg

85

Thr

Leu

Lys

Thr

Tyr.

Trp
Thr
Vg]
Gly
Pro

245

Thr

260

Thr

val

Gly

Glu

Pro

Glu

ser

Leu
325

9869562164 Sequence 1istings_sST25.

70

‘Lys

Ala

Thr

G1y‘

Leu
150

Asn

Cys

Gly

Gly

Ala
230
Gly
Tyr
Ser
Gly
Cys
310

val

Glu

Gly

Thr

cys
ASn
Glu
Met
215
Trp
Phe
Phe

Met

val

295

val

Lys

Ile

.Ile

Arg

ser

A]a

Pro

‘Ser

His
200
Gly
Lys
Thr
Gln
Thr
280

ser

Thr

Thr

Gly

Ile
105
AsSn
Leu
Met

Leu

Thr

185

Arg

Leu

His

Ile

Arg

Met

Gly

Thf

Glu

Gly Thr I1e-Lys Lys

Arg
90

Ile
Gly
Leu
Asp

Leu

Ser Lys Ala Ile
75 '

Met
Met
G1q
Phe
Leu

155

Arg

170

ser

Arg

Glu

Ala

Met
250

VaT

Arg
Gly
Met

Ala
330

Thr
Glu

Thr

GlIn

235

Ala
Leu
Cys
Ser

Ala

315

Lys

Leu
Met
Pro

Lys

Asn

Ile

His

- 125

Thr

140 -

Gly
Gln
Trp

Lys

Arg
Ala
Ile
Ile
Trp
300

Lys

His

Page 90

Glu

Asn
val
205
Thr
Ie
Ile
PHe

Gly

val.

Asn

Pro

Ile
Pro
110

Met

.Glu

Leu
Glu
Thr
190
Ser
Glu
Glu

Leu

Ile

txt
Asn
Leu
95

Thr
Ile
Asn

Cys

i>ro

175

Tyr

val

Thr

Thr

Ala
255

Leu

270

Ile

Asp

Lys

Ala

Ser

ITe

Pro

Thr
335

val
80
Asn

val

val

Gly

Glu

160

Glu

‘G1y

A1a

Trp

Trp

Tyr

Leu

AsSn
val .

Thr
320

Leu

© pCT/SG2013/000413



. Arg

Arg

Arg

Lys
Cys
Phe
370

Gly

385

Cys
Tyr
Asn

ser

Pro

Gln

Asp

Thr
545

Gly

Met

Ala

Lys

Thr

ASp

Ile
450
Ser
G1u
Leu
Lys

val

Tyr

Pro

355

val
Leu
Lys
Ile
Thr
4?5
Thr
Pro
Asn
Pro
Glu

515

val

330

Gly

His

.ser

AG1u

Ala

Leu

Tyr

580"

Thr
595

Cys
340

Thr

cys

Phe
Asn
val
420
Gly
Glu
Arg

Lys

500

Thr

val
Thr
Lys
ser

G1In

Ile

Gln

Lys
Gly
Met
405
Ile
Lys
Ala
Thr
Ala
485
Leu
Leu
Leu
Glu
565
Met

His

98695G2164 Sequence 1ﬁstings;ST25.

Glu Ala Lys

Gly

His
Lys
3

Glu
Thr

His

;G1u

Gly

Trp

Pro

val

Gly

Glu

ser
375

Gly

Gly
Pro
Gly

Leu
455

Leu

Leu
Gly

Thr

ser

- 535

Ile

GIn

550

Arg

cys

Gly

Leu

"Thr

Thr

Pro
360
Met
Gly
Lys

His

Lys

"Thr

Asp

val

Ala

txt

teu Thr Asn Thr Thr Thr Ala

345

ser
val
Ile
val
ser

425

Glu

Gly

Phe

His

- 505

Phe
520
Gln
Met
Arg

Gly

Ile
600

Lys
Glu
Ser

Met

Leu

Asp

val

val

410

Gly

Ile

Tyr

Asn

Asn

Gly

ser

Asp

570

Phe

Asn

Arg

Thr

395

Gln

Glu

Lys

Gly

~G1u'

475

Gln
¢1n
Pro
Ala
cly
Lys

Lys

Glu

Gly

Cys
Pro

Glu

val:

Thr
460
Met
Trp
Gly

His

Met

540

Asn
Leu

val

Ile Arg val

Page 91

Glu

365

Trp
Ala
Glu

Asn

Thr

445

val

vaT

Phe
Ser
Ala
525
His
Leu
Gln
val

GIn
605

350

Gln

Gly

Met

"Asn

Ala
430
Pro
Thr
Leu
Leu
AsSn
510
Lys
Thr

Leu

Leu

‘Lys

Tyr

Asp
Asn
Phe
Leu

415

val

GIn

Met

Leu

Trp
Lys
Ala
Phg
Lys

Glu

Glu

ser
Lys
G]y
Thr
400
Gju
Gly
Ser
Glu
GIn

480

Leu

Gln
Leu
Thr
560

Gly

Ile

G]y

PCT/SG2013/000413



Tyr
Lys
Ala
Leu
705
‘Gly
Ile
Thr
| Leu
Asn
785
His
Leu
Arg
‘Glu

Thr
865

Gly

ser

610 _

His

Asp

Ile

Lys

Lys

Gly

“Ala

Leu

Ser

Lys

Thr

Ala

ser

Leu

850

Gly

val

Ser

Ile

Gly

Arg

Gly

Ile

Ile

Leu

Pro
Leu
Pro
Ile
660

ser

Met

val

Tyr

755 .

val
Glu
Trp
Ser
val
835

Asn

Asp

Met
Leu
Thr
Ala
820
Thr
His

Ile

Cys

Gly
val
645
Gly
ser

Ala

Phe

9869562164 Sequence 1istings_ST25

Lys

val

Ile

Ile

Thr

710

G1y
ya1
val
val

Lys

‘Glu

805

Ile

Arg

11e

Lys

Ala

val
Ser
Gln
Cys
Gln
Gln
Leg
Leu

G]y

Ile Pro Phe Glu Ile Met Asp Leu

615

Leu

Ile

Glu”

Gly

Leu

695

ser

‘Ala.

Ile

Leu

Ala

775

Gly

Tyr

Lys

Glu

ser
855

Ile”

Ile
Glu
Pro
Gln
680

Gly

Ile

phe

Thr
val
760
Asp
Ser
Lys

Ala

Asn

1840

Glu

Met

Thr

Ala

val

Glu

- 650

Asp
Gly
Ser
745
Leu
Ser
Gly
Phe

His

- 825

Leu

Asn

Gln

GIn
Phe
Thr
Lys
Gly
Ile

val

G1y-

Ile
Gln
810
Glu

Met

Glu

Asn
635

Pro

Leu

Glu
Ala

Ala
715

val

Gly

Gly

Cys
Phe
795
Pro
Glu

Trp

val

620

Pro
Pro
Lys

Thr

Ser
Met
val
val
780
Ile
Glu
Gly
Lys

Lys
860

Ala Gly Lys

Page 92

875

Ile
Phe

Leu

val

Gly

Ser

+ 670

Thr
685

Asp

Trp
Asn
val
765
val
Thr
Ser
Ile
Gln
845

Leu

Arg

Met
Phe
Gln
Thr
Ser
750
Thr
Ser
Asp
Pro
Ccys
830
Ile
Thr

ser

LEXt

§1u
Thr
Asp
Trp
Arg
Gly
val

Met

735

Arg
Leu
Trp
Asn
Ser
815
Gly
Thr

Ile

Leu

LysS -

Glu

640 -

ser

Phe
Gly
ser
Phe
729
Lys
Ser
Tyr
Lys
val

800

Lys

Pro

Met

Arg
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Pro
Lys
Pro
§1u
Lys
945
Ajg
Ile
Ile
Asn
Gly
Thr
Phe
Arg

Thr

" Arg

Lys

His

Page 93
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GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Ala Trp Gly Lys Ala
885 . 890 : 895
Met Leu Ser Thr Glu Leu His Asn His Thr Phe Leu Ile Asp Gly
900 ‘905 910
Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925
val Glu Asp Tyr Gly Phe Gly val phe Thr Thr Asn Ile Trp Leu
930 . 935 940
Leu Lys Glu Arg GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
. 950 : 955 960
Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 - 970 975
Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
' 980 985 " 990
Glu val Lys Ser'Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 . 1000 1005
Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Phe Ala
1010 o ' 1015 11020
Pro val Ser GIn His Asn Tyr Arg Pro'G1y Tyr His Thr Gln
1025 1030 1035 .
Ala Gly Pfo Trp His Leu Gly Arg Leu Glu Met Asp Phe Asp
1040 1045 , - 1050
Cys Glu Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 _ 1060 1065
GTy Pro Ser. Leu Arg Thr Thr Thr Ala Ser GTy. Lys Leu Ile
©1070 1075 . © 01080
Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095
Gly Glu Asp Gly Cys Trp  Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1110
Glu Lys Glu Glu Asn Leu Vval Asn Ser Leu val Thr Ala Gly
1115 1120 1125
Gly Gln Ile Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140
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Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 ' 1150 1155

Ala Ile Leu Leu val Ala val ser pPhe val Thr Leu Ile Thr Gly
1160 . L .1165 1170 - :

Asn Met ser Phe Arg Asp Leu Gly Arg-val Met val "Met val Gly
1175 : . 1180 - 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 _ 1195 - o 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe A1é‘ Ala Gly Leu
1205 1210 : 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr 1le
1220 - 1225 : : 1230 '

Gly Ile val Leu Leu Ser GIn Ser Thr Ile pro Glu Thr Ile Leu
1235 , - 1240 . 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Ile - -
© 1250 B . © 1255 S 1260 ’

-val Arg Asn Met Glu Lys Tyr Gln Leu Ala.val Thr Ile Met Ala
1265 1270 : 1275

Ile Leu Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys
1280 | 1285 - 1290

val ser Cys Thr Thr Leu Ala .val val Ser val Ser Pro Leu Leu

1295 1300 - 1305

Leu Thr Ser Ser GIn Gln Lys Ala Asp Trp Ile Pro Leu Ala Leu
1310 - 1315 1320

Thr Ile ' Lys Gly Léu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu

o132 1330 ' - 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 , 1345 1350

" Met Ala Vval Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys"
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 - 1375 1380

Thr val ' Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 - 1390 , 1395 :
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Glu Arg Ala . Ala Asp val Arg Trp Glu Glu Gln Ala Glu Ile Ser
1400 - 1405 1410

Gly Ser sSer Pro Ile Leu Ser Ile Thr Ile ser Glu Asp Gly ser
1415 1420 1425 ‘

Met Ser Ile Lys Asn Glu Glu Glu Glu GIn Thr Leu Thr Ile Leu
1430 ' 1435 ‘ 1440

Ile Arg Thr Gly Leu Leu val 1Ile Ser Gly Leu Phe Pro Ala Ser
1445 ' 1450 1455 ‘

Ile Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu Vval Lys Lys
1460 : - 1465 , 1470

Gln Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro val
1475 . 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys . -
1490 1495 1500

Gly Ile Leu Gly Tyr Ser GIn 1Ile Gly Ala Gly val Tyr Lys Glu
77 1505 1510 1515 -

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 4 1530 -

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 , 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 ‘ 1555 - : 1560 :

Trp Lys Glu Gly Glu Glu val G1In val Leu .Ala Leu Glu Pro Gly
1565 o 1570 ‘ ‘ 1575 _

Lys Asn Pro Arg Ala val Gln Thr Lys Pro Gly Leu- Phe Lys Thr
- 1580 . 1585 1590 :

Asn Thr Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile val Asp Lys Lys Gly Lys Vval val Gly
1610 1615 1620

Leu Tyk' Gly Asn Gly val val- Thr Arg Ser Gly Ala Tyr val ser
1625 1630 1635 :

Ala 11e Ala GIn Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650
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Glu Asp Asb Ile Phe Arg Lys Lys Arg Leu Thr Ile Met Asp Leu
1655 1660 ‘ . 1665 o

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 T 1675 | 1680

" Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro

1685 . , 1690 1695
Thr Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 : 1705 _ 1710

Pro Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala Glu_ His Thr Gly
1715 ‘ . 1720 1725

Arg Glu 1Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 4 1735 . 1740

"Leu Leu Ser Pro-Ile Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 - 1750 T 1755

Asp Glu Ala His phe Thr Asp Pro Ala ser Ile Ala Ala Arg Gly
1760 - 1765 1770

Tyr Ile ser Thr Arg val Glu Met Gly Glu Ala Ala G]y-I1e Phe
1775 1780 . 1785

mMet Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro GlIn.Ser
1790 . 1795 : 1800

Asn Ala Pro Ile Met Asp Glu Glu Arg Glu Ile Pro  Glu Arg Ser
1805 1810 o 1815 :

Trp Asn Ser Gly His Glu Trp Vval Thr Asp‘Phe Lys Gly Lys Thr
1820 1825 S 1830 :

val Phe val Pro Ser Ile Lys Ala Gly Asn Asp 'I1e'A1§ Ala

Trp
1835 ' 1840 : 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
1850 . . ~ 1855 1860

Thr phe Asp Ser Glu Tyr Ile Lys Thr Arg Thr Asn Asp Trp Asp
- 1865 : 1870 1875

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys -
1880 1885 1890 ' :

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met'Lys Pro val Ile
1895 1900 1905 .
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.~ Leu Thr Asp Gly Glu Glu Arg val Ile Leu-A1a Gly Pro Met'Pro
= 1910 1915 1920 - -

val Thr His ser ser Ala Ala GlIn Arg Arg Gly Arg val Gly Arg
1925 1930 .- 1935

Asn Pro 'Lys Asn Glu Asn Asp GIn Tyr'I1e TYyr Met Gly Glu Pro
1940 : 1945 1950 _

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 ' 1960 : 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

phe Glu Pro Glu Arg Glu Lys Val Asp Ala Ile Asp Gly Glu Tyr
1085 | 1990 =7 1095 '

Arg Leu Arg Gly Glu Ala Arg .Lys Thr Phe val Asp Leu Met Arg
2000 , . 2005 2010

Arg Gly Asp Leu-Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu
2015 2020 , - 2025 :

Gly I1e Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 : 2040

Asn Asn GIn Ile Leu Glu.-Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 ) 2055 :

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
' 2060 ' 2065 2070

Arg Ile  Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
‘ 2075 2080 . 2085 i

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 . 2095 : 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asn Ala Leu
. 2105 2110 . 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 _ 2125 : 2130 :

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Leu Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Léu
2150 2155 2160
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Phe Leu Met Ser Gly Lys Gly 1Ile Gly Lys Met Thr Leu Gly Met
- 2165 2170 - ] 2175 : '

Cys Cys 1Ile Ile Thr Ala Ser Ile Leu Leu Trp Tyr Ala Gln Ile
2180 . : 2185 . _ 2190

GIn Pro His Trp Ile Ala Ala ser Ile Ile Leu Glu Phe Phe Leu
2195 - 2200 2205

" Ile val Leu Leu ITe Pro Glu Pro Glu Lys Gln Thr Pro Gln

Arg
2210 2215 ‘ ‘ 2220

Asp Asn GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 _ 2250 '

Lys Asp Phe Gly Leu Gly Ser Ile Ala Thr GIn GIn_ Pro Glu Ser
" 2255 2260 . - 2265

" Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 _ 2280 ,

Tyr Ala val Ala Thr Thr Phe 1Ile Thr Pro Met Leu Arg His Ser
2285 2290 2295

Ile G]h Asn Ser Ser val Asn: val Ser Leu Thr Ala 1Ile Ala Asn
2300 : 2305 2310.

GIn Ala Thr val Leu Met Gl Leu Gly Lys Gly "Pro Leu Ser

y Trp

2315 2320 2325

Lyvaet Asp Ile Gly val pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 © 2335 : 2340

GIn val Asn Pro Ile Thr Leu Thr Ala Ala Leu Leu. Leu Leu val
2345 2350 o 2355 S

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 : 2365 _ 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 A ‘ 2385

Thr val Asp Gly Ile Thr val TIle Asp Leu Asp Pro Ile Pro Tyr
. 2390 o 2395 2400

Asp Pro Lys Phe G1u.Lys GIn Leu Gly GIn val Met Leu Leu val
2405 : 2410 2415
Page 98



'PCT/$G2013/000413

98695G2164 Sequence listings_ST25.txt

~ Leu cys val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Léu
2420 : 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 ‘ 2440 2445 :

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val ser
2450 | 2455 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly  Ala Gly Leu

2465 2470 2475
Leu Phe Ser Ile Met Lys Asn Thr Ala Asn Thr Arg Arg Gly Thr
2480 2485 C 2490

Gly Asn Thr Gly Glu Thr Leu Gly Glu Lys Trp Lys Asn Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 _ 2515 2520

Ile GIn Glu vaTwAsp‘Arg Thr Leu Ala Lys Glu Gly 1Ile Lys Arg
2525 - ‘ 2530 2535

Gly Glu. Thr Asp His His Ala val Ser Arg Gly Ser Ala Ala Leu
2540 2545 ‘ 2550 .

Arg Trp Phe val Glu Arg Asn Leu val Thr Pro Glu Gly Lys val
2555 S 2560 : 2565

val Asp Leu Gly Cys Gly Arg >G1y Gly Tfp Ser Tyrv Tyr Cys Gly
2570 o 2575 2580

Gly Leu Lys Asn val Lys Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 ‘ 2605 2610

Leu val Arg Leu GIn Ser Gly Vval Asp val Phe Phe Thr Pro Pro
2615 v 2620 . 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 ' 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Ash Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr Gln Phe Cys 1Ile Lys val
2660 2665 2670
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Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu
2675 : 2680 . 2685

Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro lLeu Ser Arg
2690 2695 C 2700

Asn Ser Thr His A]a'Met.Tyr Trp val Ser Asn Ala Ser G1y Asn
2705 : 2710 2715

Ile val ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
. 2720 2725 2730 :

phe Thr Met Arg His Lys Lys Ala Thr Tyr Glu Pro_Asp val Asp
2735 ST T 270 2745

Leu Gly Ser Gly Thr Arg Asn 1Ile Gly Ile Glu Ser Glu Thr Pro
2750 ‘ 2755 2760 o

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile 'Lys Gln Glu
- 2765 2770 _ 2775

His Glu. Thr Ser Trp His Tyr Asp GIn-Asp His Pro Tyr Lys Thr
2780 _ 2785 2790

Trp Ala Tyr His Gly ser Tyr Glu Thr Lys GIln Thr Gly ser Ala
2795 - 2800 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 . 2815 2820 :

Asp I1é Ile éro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly GIn GIn Arg val phe Lys Glu Lys Vval Asp Thr Arg
2840 : 2845 = . 2850

Thr ¢ln Glu Pro Lys Glu Gly. Thr Lys Lys Leu Met Lys Ile Thr
L2855 2860 | 2865

Ala Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 _ 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg LyS val

Arg Ser Asn Ala
2885 2890 - 2895 :

Ala Leu Gly Ala Ile Phe Thr Asp Glu Asn Lys

\ _ Trp Lys Ser Ala
2900 ' 2905 » 2910 .

‘Arg Glu Ala val Glu Asp Ser Gly Phe Trp Glu Leu Vval Asp Lys |
2915 2920 ' 2925
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Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 ‘ 2935 2940 _

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys

2945 2950 2955
A1a-Lys Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 . 2965 2970

phe Leu Glu Phe Glu Ala Leu"G1y Phe Leu Asn Glu Aép His Trp
2975 2980 ' 2985

~ phe ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 : _ 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
© 3005 3010 - 3015

- Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 o 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045 :

- 6lu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn Lys val val Arg Vval Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075 :

Thr val Met Asp Ile Ile Ser Arg Arg Asp GIn

Arg Gly Ser Gly
3080 : 3085 3090

GIn val val Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 - 3105

Gln Leu Ile Arg GIn Met Glu Gly Glu Gly val Phe' Lys Ser Ile
3110 3115 3120

Gln His Leu ThrVVa1 Thr Glu Glu Ile Ala val

Lys Asn Trp Leu
3125 3130 3135 -

val Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 - 3145 3150

ASp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala ser Ala
3155 3160 . 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys val Arg Lys Asp Ile Gln
- 3170 3175 : 3180
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Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr GlIn val Pro
3185 3190 3195 ;

Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
© 3200 3205 3210

val Leu -val val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Arg Ile ser GIn Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 _ 3240

Cys Leu Gly Lys Ser TyrvA1a' Gln Met Trp Ser Leu Met Tyr Phe

3245 3250 3255
His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala ITe Cys Ser Ala
- - 3260 3265 ’ 13270 -

val Pro Ser His'Trp val pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 ' 3285

His Ala Thr His Glu Trp Met Thr Thr Glu Asp Met . Leu Thr val
3290 ' 3295 3300

Trp Asn Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu AsSp Lys
3305 3310 3315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg

3320 . 3325 3330

Glu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr  Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Thr Ala Ile Asn Gln Vval Arg'Ser
3350 3355 3360

Leu ITe Gly Asn Glu Glu Tyr fhr Asp Tyr Met Pro Ser Met Lys
3365 , 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 3390

<210> 11

<211> 3390 .

<212> PRT

<213> Dengue virus type 3

<220>

<221> MISC_FEATURE

<222> (2491)..(3390) ) ‘

<223> Non-structural protein 5 in DENV-3 MT mutant passage 5
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<220>
<221>
<222>
<223>

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

<400>

MISC_FEATURE
(2551)..(2551)
Mutation from Glu to

MISC_FEATURE
(2706) . .(2706)
Mutation_ from Lys to

11

Met Asn Asn Gln

1

Lys
Phe
Ala

ITe
65 -

‘Leu

Arg
Leu
Gly
Ile
. 145
Asp
Asp

Thr

Leu

Arg

Ser

Phe

val

Afg
35~

Ile

50

Leu
Arg

Arg

Ala

Lys
130
ASnh
Thr
Ile

Cys

Ala
210

Ala
Gly
Lys
Phe
115
Ash
Met
val

Asp

Asn

195

Pro

Arg
20

Gly
Ala

Arg

phie

His
Glu
Cys
Thr
Cys
180

Gln

His

98695G2164 Sequence listings_sT25.txt

Arg Lys ‘Lys
5 .

Asn
Leu
Phe

Trp

LyS

Thr

Leu

Arg

Thr

Tyr

Arg

Leu

Leu

Gly

70-

Lys

Ser

Thr

Gly

Leu

150

Lys

165 -

Trp

Ala

val

Cys

Gly

Gly

val
Ash
Arg
55

Thr
Glu

Leu

ser

‘LYS

135
Ile
Cys
Asn

Glu

Ala

Ala .

Thr

Ser

Gly

40

Phe

Phe

Ile

cys

Ser
Ala
Pro
Leu

His

© 200

Met
215

Gly

Gly

Thr

25

GlIn

Leu

Lys

Ser

Leu
105
Asp
Leu
Met
Leu
Thr
185

Arg

‘Leu

Lys
10

Gly

Gly

A]a_

Lys

Asn

90

Met
Gly
Leu
Asp
Ile
170
ser

Arg

Asp

Pro
Ser
Pro
Ile
ser
75

Met
Met
Glu
Phe
Leu
155
Thr
Thr
Asp

Thr

ser
Gln
Met
Pro
60

Gly

Leu

Met .

Pro

Lys
140

Gly
Glu
Trp

Lys

Ar
220
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Ile

Leu

Ala

sSer

Leu

Glu

val

val

205

g Ala

‘Asn Met

15

Ala Lys
30

"Leu val

Thr Ala
Ile Lys

ITe 1le
95

Pro Ala

110

Met Ile

Ala ser

Met .Cys

Glu Pro

175

Thr Tyr
190

Ser val

G]n.Thr

Leu

Arg

Met

Gly.

val
80

‘Asn

Thr

val

Gly

Asp

Glu

Gly

Trp -

. PCT/SG2013/000413




Met
225
Ala
Tyr
Met

Arg

Leu

305

Leu
Arg
'Arg
Asn
Cys
385
cys
Tyr
Asn
val
Pro

465

Asn

ser

Phe

Ile

Leu

290

Glu

Asp

Lys

Cys

TYyr
370

Gly

Leu

Thr

Glu

Glu

450

Arg

Lys

‘Ala

Arg

Gly

val
275

Phe

His

Ile

-Leu

Pro

355

val

Leu

Glu

val

Glu

His

Thr

260

“Thr

val
Gly
Glu
Cys
340
Thr
Cys
Phe
Leu

Ile

"~ 420

Thr
435

Ala’

Thr

Ala

Gln

‘Ile

Gly

Trp

Gly

Pro
245

Ser

Pro

Glu

Gly

Leu

325

Ile

Gln

Lys

Gly

Ile
405

Ile

Gly

Leu

Leu

Met
485
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Ala Trp Arg Gln val

230

Gly

Leu

Ser

Gly

Cys
310

Gln

Glu

'Giy

His
Lys
390
Glu
Thr

val

Pro

Phe

Thr

Met

Leu

295

val

Lys

Gly
Glu

Thr
375

Gly

Gly

val

Thr

Glu

455

Phe

His

Thr
GIn
Thr
280

ser

Thr

Thr
Lys
Ala
360
Tyr
ser
Lys
His
Ala
440
Tyr

Asn

Arg

Ile

Gly

“Thr

Glu

Ile
345

Ile

‘val

Leu

val

Thr

425

Glu

Gly

Glu

Gln

Leu
250

val

Arg

Ala

Met

Ala

330

Thr

Leu:

‘Asp

val
val
410
Gly
Ile
Thr
Met

Trp
490

Glu Lys val Glu

235

Ala

val

cys

Thr

Ala

Leu

Ile

val

Trp

LyS

315 -

Thr
Asn
Pro
Arg

Thr

1395

Gln |

ASp
Thr
Leu
Ile
475

Phe

GIn
val
Glu

Gly

cys

Gln

Pro

Leu

Phe
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Phe

Phe

Gly

Va1‘

Asn

Leu

~Thr

Glu
365
Trp

Ala

Glu

His-

Gln

445

Leu

Leu

Asp

Leu
Ile
270
val
ASp
Lys
A]a

Thr

350

Gln

Gly

Lys

Asn.

Gln
430
Ala
Glu

Thr

Leu

.txt
“Thr

Ala
255

Leu

Gly

-val

Pro
Thr
335
ASp
Asp

Asn

Phe

Trp
His
Leu

Asn

val

Thr
320

Leu

ser

Gly

GIn

400

Leu
415
val
Ser
Cys

Met

Pl"O

© 495

Lys

Gly

Thr

Ser

Lys

Leu
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Pro

Glu

val

Ala
545

.Leu

Tyr

Thr

Ala

His

- 625

Glu

Ile

Gly

Arg

G1y

Ala

Ile

Met

Trp

Leu

val

530

Thr

Lys

A1a‘

Gln

Pro

610

Asn

Pro

Ile

Ser

Met

690

val

Tyr

Gly

ser

Thr

Leu

515

Leu

Glu

Cys

Met

His
- 595

cys

Gly
val
Gly

Ser

675

Ala

‘Leu

Thr

val

phe
755

Ser
500

val

Gly

Ile

Arg

580

Gly

Lys

Arg

Asn

Thr

660

Ile

Ile

Asn

Ala

Leu
740

ser

Gly

Thr

ser

Gln

Leu

ser

Thr

IJe
Leu
Ile
645
Gly
Gly
Leu
Ser
LLeu
725

Leu

Cys

9869sG2164 séquence Tistings_sST25

Ala Thr Thr Glu .Thr Pro Thr Trp

Phe

GlIn

Thr

550

Lys

565

Asn
Ile
Pro
Ile
630
Glu
AsSp
Lys
Gly
Leu
710
Phe

Thr

Ile

LyS
Glu
535
Sef
Met
Ala
Leu
Phe
615
Thr
Ala
LysS
Met
Asp
Gly
Ser

Trp

val

Asn
520
Gly
Gly
AsSp

Phe

Ile
600

Ser.

Ala
Glu
Ala
Phe
680
Thr
Lys
Gly

Ile

Ile
760

505

Ala
Ala
Gly
Lys
val
585

Lys

Thr

Asn

Pro

Leu

665

Glu

Ala

Met

val

His
Met
Thr
Leu
570
Leu
val

Glu

‘Pro

Pro
650
LyS
Ala
Trp
val
Ser
730

Leu

Ile

Ala
His
ser
555

Glu

‘LyS

Glu
AsSp
val
635
Phe
ile
Thr
ASp
His
715
Trp
Ash

Ile

Lys

Thr
540

Ile

Leu

Lys

Tyr:

Gly

Asn

Ala

Phe

700

Gln

Ile

Ser

Thr
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Lys
525

Ala

Phe

Lys

Glu

- Thr

Glu
Trp
Arg
Gly
Ile
Met
Lys

Levu
765

Asn

LIXt

LysS

510

Gln

LLeu
Ala

Gly

val

590

Gly

. Gﬁy?

Lys
Ser
Tyr
670
Gly
Ser
Phe

Lys

Asn
750

Tyr

Glu

Thr
Gly
Met
575
Ser
Glu
Lys

Lys

Asn

655

Lys
Ala
val

Gly

Ile:

735

Thr

Leu

Lys

PCT/$G2013/000413

val o

Gly
His
560

Ser

Glu

Asp. . .

Ala

Glu

640

Ile

Lys

Arg.

Gly

Ser
720

Gly

ser

Gly




Ala
Glu
785
Trp
.Thr
Thf
Asnh
‘Asb
Pro
val

Thr

Glu

Ser
val
val

;I1e

val
770
Leu'
Thr
Ala
Thr

Tyr.

val

Lys

Glu

Ile

Arg

Ile

850

Ile

Met

Thr

Pro

Ile

Glu

Ala

Glu

915

Lys
Gln
LyS
Leu

1010

ser
1025

Tyr

Met

Asp

Lys

Thr

995

Glu Ser Asp Met Ile
1015

Gln
Cys
Gln
Ala
820
Met

Leu

Gly

Leu

Glu
900
Cys
Gly
Tyr
Glu
Asn
980

Cys

Ala
Gly
Tyr
805
Gly
Glu
Trp

Ile

Lys

Ile

Pro

Phe

Thr

Arg

Gly

Thr

9869562164 Sequence Tistings_sT25.

Asp Met Gly Cys val Ile Asn Trp Lys
© 775 780

Ser
790

Lys

‘Ala

Asn

Glu

Leu

870
Tyr
GlIn

Asn

Gly

Gin
950

Ala

Ser

Trp’

Gly
Phe

Trp

Leu

Ile

GIn

Glu

Leu

- 840

Asn
855
Glu
ser
Ash
Ala
val
935

Leu

val

.Trp

Pro

Asn
G1ﬁ
Ser

ser

920

Phe

cys

His

Lys

Lys Ser His Thr Leu Trp.. Ser Asn Gly

1000

Phe
Ala
Asn
825

Trp

Ile

Gly
Lys
ser
905

Arg

Thr-

Asp

Ala

Leu
985

val

ASp

Gly

Lys

Lys

Lys
Thr
890
Phe
Ala

Thr

His

G1u

Thr

Asn

795

Ser

val

G1nv

Leu

Arg

‘Trp

Ile
Trp

Asnh

Mmet

Lys

Pro

- Cys

Thr
860
Thr

Gly

Asn

Ile

Glu
Lys
Gly

Ala

845

val

L_eu

LysS

Asp

val .

925

Trp

940

Leu

Gly

Ala

Met

Tyr

Ser

val

Arg
Ile
830
Asn

val

Thr

lA1a

Leu

Ser

Trp

Leu
990

1005

20

Ile Pro Lys Ser igu Ala Gly

txt

Gly
His

Leu
815

Arg

Glu
val

Pro

Pro
Glu
Lys
Ala
Ile

975

Ile

Lys

Thr

800

Ala

Ser

Leu.
Gly

Gln
880

Ile

ASI’I'

val

Leu

Ala
960

Glu

Glu

Pro

Gln His Asn Tyr Arg Pro Gly Tyr Histhr Gln Thr Ala
1030 : 1035
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Gly
Glu

"Pro

Trp™

Glu

Lys

Lys

Phe

Ala

Thr

- Ala

Ala

Pro

1040

Gly
1055

Ser

1070

Cys
1085
ASp
1100
Glu
1115

val

Trp

Thr

Leu

‘Cys
Gly
G1u.

Asp

1130

Glu.
1145

Ser
1190

Thr
1205

Arg Ly

Ala

Ala

GIn

Cys

Lys.
1220
Met

1235

Asn
1250

Phe
1265

ser
1280

Glu
:va1.

p. Arg

Asp

Phe

Leu

Ala

Gly

Glu

Asn

His
Thr
Arg
Arg
Cys
Asn
Asn
val
Leu
Asp
Arg
Lys
Thr
Thr

Ile

Thr.

Thr

Leu

val

Thr

‘Ser

Trp

Met

Phe

Met

Phe

et
Met
Ile
ser
Thr
Ala
Tyr

Ile

9869SG2164 Sequence

Gly Lys

val

Thr

Cys

TYyr

1045

Ile
1060

Thr
1075

Thr
1090

Gly

© 1105

val
hr
Arg
Thr
Ala
Gly
GIn

Arg

Leu

Leu
Gln

Phe

Lys Ser-
1120,;?g, S

Met

Phe

1165

Arg
1180

Met

Leu Glu Leu

Thr
val
Leu

Met

Gly
1135

y Lys

val

Thr

Gly

Glu
Ser
Pro
Glu

Leu

val

Phe

Leu

Leu

val

1195

Pro
1210

Glu

21225

‘GIn

1240

Leu
1270

Thr
1285

Phe
Asn
Leu
Leu

Trp

Leu’

Leu

Leu

Pro

Met

Thr

Thr

‘Asn

Gly

Pro

Ile

V§1
Leu

Gly

Leu

Ile
Thr
Afa
Leu
Glu
Aja
A]a

val

Page

1istings_ST25.txt

Asp Phe Asn Tyr Cys

cys

Lys

Leu’

Arg

Ser

Cys

Lys
Leu
Met
Tyr
Leu
Leu
Asp
Leu

Leu

1050

y
1065

Leu.

Thr

Ile

1080

Arg
1095

Pro
1110

Ala

Leu
1140

Lys
1155

Ser
1170

Ile
1245

Lys
1260

val

- 1275

Ala

107

Trp.
1290

Tyr
Ile

Gly

Ala

His
Gly
Gly
Ala
éhe
val
Glu

Leu

Ser’

Arg

Arg

His

Met

Asn

ser

Ca1s

Ile

Met
Gln
Ser
Leu
Phe
Gly
GIn
Ile
Leu

Thr

Gly
Glu
Gly
Glu
Gly .

Leu

Ile

Ie
Asn
Ile
Leu
Leu .
Met
Thr
Met

Ala
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Thr Leu  Ile Leu Ala Gly Ile Ser Leu Leu Pro val CcCys Gln Ser
- 1295 1300 1305

Ser Ser Met Arg Lys Thr Asp Trp Leu Pro Met Thr val Ala Ala
1310 1315 1320 _

Met Gly val Pro Pro Leu Pro Leu Phe Ile Phe Ser Leu Lys Asp
1325 1330 1335 o

Thr Leu Lys Arg Arg Ser Pro Leu Asn Glu Gly val Met Ala

Trp y
1340 1345 1350

val Gly Léu‘Va1 Ser Ile Leu Ala Ser Ser Leu Leu Arg Asn Asp
' 1355 1360 _ - 1365

val Pro Met Ala Gly Pro Leu val Ala Gly Gly Leu Leu Ile Ala

1370 ST a3rs 77 1380
Cys Tyr. val Ile Thr Gly Thr ser Ala Asp Leu Thr val Glu Lys
1385 : ‘ 1390 1395 oo

Ala Ala Asp val Thr Trp 6lu Glu Glu Ala Glu GIn Thr G1y val
1400 , ' 1405 S : 1410

Ser His Asn Leu Met Ile Thr val Asp Asp Asp Gly Thr Met Arg
- 1415 1420 1425

Asp Asp Glu Thr Glu Asn Ile Leu Thr val Leu Leu Lys

Ile Lys
1430 ‘ 1435 1440

Thr Ala Leu Leu Ile val Ser Gly 1le Phe Pro Tyr Ser Ile Pro
1445 1450 ' : 1455

Ala Thr Leu Leu val Trp His Thr Trp Gln Lys GIn Thr Gln Arg
1460 . 1465 1470

ser Gly val Leu Trp Asp Val Pro Ser Pro Pro Glu Thr GIn Lys
1475 1480 1485 ,

Ala Glu Leu Glu Glu Gly val Tyr Arg Ile Lys Gln GIn Gly Ile
1490 : 1495 1500

Phe Gly Lys Thr GIn val Gly val Gly val Gln Lys Glu Gly val
1505 1510 1515

Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Thr Tyr
1520 , 1525 1530

Asn Gly Lys Arg Leu Glu Pro Asn Trp Ala Ser val Lys Lys Asp
1535 1540 1545
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Leu T1e Ser Tyr Gly Gly Gly Trp Arg Leu Ser Ala Gln Trp GIn
1550 1555 1560 ’

'Lys Gly Glu Glu val GIn val 1Ile Ala val Glu Pro Gly Lys Asn
1565 : 1570 1575

Asn Phe Gln Thr Met Pro Gly Ile pPhe GIn Thr Thr Thr

Pro Lys
1580 ) 1585 - 1590

“Gly Glu 1Ile Gly Ala ITe Ala Leu Asp Phé'Lys Pro -Gly Thr Ser
1595 : 1600 ' ' 1605

Gly Ser Pro Ile Ile Asn Arg Glu Gly Lys val val Gly Leu Tyr
1610 ' 1615 ' 1620

Gly Asn Gly val val Thr Lys Asn Gly Gly Tyr val Ser Gly Ile
1625 1630 - 1635 S

ot

Ala GIn Thr Asn Ala Glu Pro Asp Gly Pro Thr Pro Glu Leu Glu
1640 : 1645 1650 o

Glu Glu Met Phe Lys LysgArg-‘Ash_Leu‘ThrAITe Met = Asp Leu His v
1655 1660 - - 1665 o

Pro Gly Ser Gly Lys Thr Arg 'Lys Tyr Leu Pro Ala TIle val Arg
1670 - - 1675 : 1680

Glu Ala TIle Lys Arg Arg Leu Arg Thr Leu Ile Leu Ala Pro Thr
' 1685 1690 1695

Arg val val Ala Ala Glu Met Glu Glu Ala Leu Lys Gly Leu Pro
1700 1705 1710 _

‘TYr Gln Thr Thr Ala Thr Lys Ser Glu His  Thr Gly Lys

Ile Arg
_ 1715 1720 1725

'Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg Leu -
1730 : 1735 1740

Leu Ser -Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met Asp
1745 1750 1755

Glu Ala His Phe Thr Aép Pro Ala ser Ile Ala Ala Arg Gly Tyr
1760 . : 1765 . 1770

Ile ser Thr Arg val Gly Met Gly Glu Ala Ala Ala_ Ile Phe Met
1775 ’ 1780 1785

Thr Ala Thr Pro Pro Gly Thr Ala Asp Ala Phe Pro Gln Ser Asn
1790 _ 1795 - < 1800 ’
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Ala Pro Tle Gin.Asp Glu Glu Arg Asp Ile Pro Glu Arg Ser Trp
1805 : 1810 o . 1815 . v

Asn Ser Gly Asn Asp Trp Ile Thr Asp Phe Ala Gl Lys Thr va1' 

y
1820 1825 _ - 1830

'Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Asn Cys
1835 : - 1840 - v 1845

Leu Arg Lys Asn Gly Lys'Lyé val Ile GlIn Leu Ser Arg Lys Thr

1850 _ 1855 : 1860
Phe Asp Thr Glu Tyr GlIn Lys"Thr Lys Leu Asn Asp Trp Asp Phe
1865 — 1870 .- - 1875

val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys Ala
1880 ' 4 1885 , 1890

Asp Arg val Ile Asp Pro Arg Arg Cys Leu Lys Pro val Ile Léu
’ 1895 C ' 1900 ' 1905

- Thr Gly Pro Glu Arg val Ile Leu Ala Gly Pro Met Pro val

ASp | o .
1910 - S Th1e15 71920 | : o

fhr val Ala Ser Ala Ala Gln Arg Arg Gly Arg val Gly Arg Asn
- 1925 C © 1930 1935 : ‘

Pro GIn Lys Glu Asn ASp Gln Tyr Ile Phe Thr Gly Gln Pro Leu,
1940 1945 , 1950

Asn Asn Asp Glu Asp His Ala His Trp Thr Glu Ala Lys Met Leu
1955 ' 1960 : 1965

Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ala Leu Phe
1970 1975 2 1980 ,

Glu Pro Glu Arg Glu Lys Ser Ala Ala Ile Asp Gly G]u‘Tyr Arg
1985 1990 1995

Leu Lys Gly Glu Ser Arg Lys Thr Phe val Glu Leu Met Arg Arg
- 2000 _ 2005 2010

Gly Asp Leu Pro val Trp Leu Ala His Lys val Ala ser Glu Gly
2015 2020 . 2025

Ile Lys Tyr Thr Asp Arg Lys Trp Cys Phe Asp Gly Glu Arg Asn
- 2030 2035 2040

Asn GIn 1Ile Leu Glu Glu Asn Met Asp val Glu Ile Trp Thr Lys
2045 . 2050 2055
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Glu Gly Glu Lys Lys Lys Leu Arg Pro Arg Trp Leu Asp Ala Arg
2060 2065 2070

Thr Tyr Ser Asp Pro Leu Ala Leu Lys Glu-Phe Lys Asp Phe Ala
2075 - 2080 . 2085

Ala Gly Arg Lys Ser Ile Ala Leu Asp Leu val Thr Glu Ile G1y
2090 : 2095 2100

Arg val Pro Ser His Leu Ala His Arg Thr Arg Asn Ala Leu Asp
2105 2110 2115

Asn Leu val Met Leu H1§ Thr Ser Glu. His Gly Gly Arg Ala Tyr
2120 ' 2125 2130

Arg His Ala val Glu Glu Leu Pro Glu Thr Met Glu Thr Leu Leu
2135 2140 ' : 2145

Leu Leu Gly Leu Met Ile Leu Leu Thr Gly G]y Ala Met Leu Phe
2150 2155 ’ 2160

Leu 11e Ser Gly Lys Gly val Gly LyS“Thr ser Ile G1y»Léu Ile
. 2165 2170 2175 S

' -Cys val ‘val Ala ser Ser Gly Met Leu Trp Met Ala Asp Ile Pro
2180 : - 2185 2190 :

Leu GIn Trp Ile ATa ser Ala Ile val Leu Glu Phe Phe Met Met
2195 2200 2205

val Leu Leu Ile Pro G1U Pro Glu Lys GIn Arg Thr Pro GlIn Asp
"~ 2210 2215 ‘ 2220

Asn Gln ‘Leu Ala Tyr val val 1Ile Gly ITe Leu Thr Leu Ala Ala
2225 - 2230 2235 :

Ile val Ala Ala Asn Glu Met Gly Leu Leu Glu Thr Thr Lys Arg
2240 : 2245 2250 ) :

Asp Leu Gly Met Ser Lys Glu Pro Gly val Ala ser Pro Thr Ser
2255 2260 2265

Tyﬁ Leu Asp val Asp Leu His Pro Ala ser Ala Trp Thr Leu Tyr'
2270 2275 2280

Ala val Ala Thr Thr val Ile Thr Pro Met Leu His Thr Ile

Arg
2285 2290 2295

Glu Asn Ser Thr Ala Asn val Ser Leu Ala Ala Ile Ala Asn Glin
2300 2305 ' 2310

Page 111



PCT/SG2013/000413

98695G2164 Sequence 1istihgs_ST25.txt

Ala’val val Leu Met Gly Leu Asp Lys Gly Trp Pro- Ile Ser Lys
. 2315 . 2320 2325

Met Asp Leu Gly val Pro Leu Leu Ala Leu Gly Cys Tyr Ser GlIn
2330 2335 2340

val Asn Pro Leu Thr Leu Thr Ala Ala val Leu Leu Leu val Thr -
2345 2350 ' 2355 :

. His Tyf'-A]ablie”ITe,G1y_Pro ‘Gly Leu Gln ala Lys Ala Thr Arg
- 2360 . o - 2365 : 2370

Glu Ala GIn Lys Arg Thr . Ala Ala Gly Ile Met Lys Asn Pro Thr
2375 2380 o 2385

~val Asp Gly Ile met Thr I1e Asp Leu Asp Pro val 1Ile Tyr Asp

2390 2395 : 2400
ser Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val Leu-
2405 2410 2415

Cys Ala val GlIn Leu Leu Leu Met Arg Thr Ser Ala Phe Cys

Trp
2420 2425 12430

GTu Ala Leu Thr Leu Ala Thr Gly pro Ile Thr Thr Leu Trp Glu
. 2435 2440 2445

Gly Ser . Pro Gly Lys Phe Trp Asn Thr Thr Ile Ala val Ser Met
2450 ‘ 2455 2460

Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu Ala
2465 : _ 2470 2475

Phe Ser 1Ile Met Lys Ser val Gly Thr Gly Lys Gly Thr Gly

Arg
2480 : 2485 2490

ser GIn_ Gly Glu Thr Leu Gly Glu Lys Trp Lys Lys Lys Leu Asn
2495 - 2500 2505

GIn Leu Ser Trp Lyé Glu Phe Asp Leu Tyr Lys LYys Ser'G1y Ile
2510 2515 2520

"Thr Glu- val Asp Arg Ile Glu Ala Lys Glu Gly Leu Lys Arg Gly
2525 2530 2535 ,

Glu ITe Thr His His Ala val -Ser Arg Gly Ser Ala Ala Leu Gln
2540 . 2545 2550

Trp Pphe val Glu Arg Asn Met Vval Ile Pro Glu Gly Arg val Ile
- 2555 - 2560 2565
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Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Ala Gly
2570 2575 2580 .

Leu Lys Lys val Thr Glu val Arg Gly Tyr Thr Lys Gly Gly Pro.
2585 2590 2595 '

Gly His Glu Glu Pro val Pro Met Ser Thr Tyr Gly Trp Asn Ile
' 2600 _ ' 2605 2610 :

val Lyé Leu Met Ser Gly Lys Asp'Va1vPhe"Tyﬁ'Leu Pro Pro Glu
- 2615 ce 2620 ' 2625 :

Lys Cys Asp Thr Leu Leu Cys_ Asp Ile Gly Glu Ser Ser Pro Ser
2630 2635 ‘ 2640

Pro Thr val Glu Glu Ser Arg Thr Ile Arg val Leu -Lys‘Met val
2645 2650 2655 :

Glu Pro Trp Leu Lys Asn Asn GlIn Phe Cys Ile Lys .Va1 Leu Asn
. 2660 y 2665 © 2670

Pro Tyr Met Pro Ala val Ile Glu His Leu Glu Arg Leu Gln Arg
2675 » - 2680 g . 2685

Lys His 'G1y Gly Met Leu val Arg Asn Pro Leu Ser Arg'Asn ser
T 2690 2695 ‘ 2700

Thr His Ala Met Tyr Trp Ile Ser Asn Gly Thr Gly Asn Ile val
2705 2710 _ 2715

ser ser Vval Asn Met val Ser Arg Leu Leu Leu Asn Arg Phe Thr
2720 ' 2725 2730

Met Thr Tyr Arg Lys Pro Thr 1Ile Glu Lys Asp Val Asp Leu Gly
2735 v ‘ 2740 v 2745

Ala Gly Thr Arg His val Asn Ala Glu Pro Glu Thr Pro Asn Met
2750 2755 2760

Asp val 1Ile Gly Glu Arg Ile Arg Arg Ile Lys Glu Glu His ser
2765 . - 2770 2775 '

Ser Thr Trp His Tyr Asp Asp Glu Asn Pro Tyr Lys Thr Trp Ala
2780 2785 ‘ 2790

Tyr His Gly ser Tyr Glu val Lys Ala Thr Gly Ser ‘Ala Ser ser
2795 2800 2805

Met Ile Asn Gly val val Lys Leu Leu Thr Lys Pro Trp Asp val
2810 2815 2820
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val Pro Thr val Thr GIn Met Ala Met Thr Asp Thr Thr Pro Phe
2825 2830 ' 2835 '

Gly Gln GlIn Arg val Phe Lys Glu“tys.va1'Asp'Thr Arg Thr Pro.
' 2840 - 2845 2850

. Lys Pro Met Pro Gly Thr Arg Lys val Met Glu Ile Thr Ala Glu
' 2855 : 2860 ‘ 2865

Trp Leu - Trp Arg Thr Leu Gly Arg Asn Lys Arg Pro -Arg Leu Cys
2870 = - 2875 ' 2880 S

 Thr Arg Glu Glu phe Thr Lys Lys val Arg Thr Asn Ala Ala Met’
2885 2890 . 2895 ,

Gly Ala val phe Thr Glu Glu Asn Gln Trp Asp Ser’ Ala Arg Ala
2900 _ 2905 a 2910

~Ala val - Glu Asp Glu Glu Phe - Trp Lys Leu val Asp Arg Glu Arg
2915 2920 _ 2925

~ Glu Leu His Lys Leu Gly Lys Cys Gly Ser cys val  Tyr Asn Met
- 2930 - . 2935 S 2940 '

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe G1y'“Lys:A]a’Lys”
2945 S : 2950 2955

Gly ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Tyr Leu
2960 2965 . 2970

Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe Ser
' 2975 2980 2985 :

Arg Glu Asn ser Tyr Ser Gly val Glu Gly Glu Gly Leu His Lys
2990 2995 3000 -

Leu Gly Tyr Ile Leu Arg Asp Ile Ser Lys Ile Pro Gly Gly Ala
3005 3010 3015

Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Ile Thr Glu

Arg
3020 3025 : 3030

Asp Asp Leu His Asn Glu Glu Lys Ile Thr Gln Gln Met Asp Pro
3035 3040 3045

Glu His Arg GIn Leu Ala Asn Ala Ile Phe Lys Leu Thr Tyr Gln
3050 3055 3060

Asn Lys val val Lys val GIn Arg Pro Thr Pro Lys Gly Thr val
3065 : 3070 3075
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Met Asp ‘Ile Ile Ser Arg Lys Asp GIn Arg Gly Ser Gly GIn val
3080 o 3085 3090

“Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu "Ala GlIn Leu -
3095 A 773100 3105 .

ITe Arg GIn Met Glu Gly Glu. Gly val Leu Ser Lys Thr Asp Leu
3110 3115 , 3120

Glu Asn’ Pro His Leu Leu Glu Lys Lys Ile Thr GIn Trp Leu Glu
. 3125 : 3130 3135 s

Thr Lys Gly val Glu Arg Leu Lys Arg Met Ala Ile Ser Gly Asp. ~ . -
3140 | 3145 “ 3150 _

Asp Cys Vval val Lys Pro‘I1e Asp Asp Arg.Phe Ala Asn Ala ‘Leu
3155 - 3160 S 3165

| Leu Ala Leu Asn'Asp Met Gly Lys val Arg Lys Asp Ile Pro Gln
3170 ¢ 3175 ' 3180 .

Trp Gln Pro Ser Lys Gly Trp Gln Asp Trp Gln.Gln - val Pro phe

S 3185 ST 77190 T T 3195 o

Cys Ser ‘His His Phe His Glu Leu Ile Met Lys Asp Gly Arg Lys
3200 T 3205 3210 b

Leu val val Pro Cys Arg Pro Gln Asp Glu Leu Ile Gly Arg Ala
3215 , 3220 : - 3225

Arg Ile ser GIn Gly Ala Gly Trp Ser Leu Lys - Glu Thr Ala Cys
3230 - 3235 3240 .

Leu Gly Lys Ala Tyr Ala Gln Met Trp A1a Leu Met Tyr Phe His
3245 3250 ‘ 3255

Arg Arg Asp Leu Arg Leu Ala Ser Asn Ala Ile Cys Ser Ala val
3260 3265 - 3270

Pro val His Trp val Pro Thr Ser Arg Thr Thr

Trp Ser Ile His
3275 3280 3285

Ala His His Gln Trp Met Thr Thr Glu Asp Met Leu Thr val Trp
3290 3295 3300

Asn Arg Vval Trp Ile Glu Asp Asn Pro Trp Met Glu Asp Lys Thr
3305 : 3310 . 3315

Pro val Thr Thr Trp Glu Asp Vval Pro Tyr Leu Gly Lys Arg Glu
3320 3325 ' : 3330
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Gln Trp Cys Gly Ser %g:O-I1e G1y.Leu Thr Ser Arg Ala. Thr

3345

Ala Gln Asn Ile Leu Thr Ala Ile GIn Gln ggéo Arg Ser ‘Leu

Glu Ser
. 385

Dengue virus-typ

(2488)..(3387). _
Non-structural protein 5 of DENV-4 MT mutant passage 5

€2548)..(2548) -

3370

e 4

Mutation from Lys. to

MISC_FEATURE

(2704)..(2704)
Mutation from Glu to

Lys Lys val
S5

Arg

Phe

Leu

Gly

Lys

Thr

Asp
3335 -
Trp
3350
II1e
3365
Phe Arg Lys Glu Glu
3380
. <210> 12--
'<211> 3387
<212> ~ PRT .
<213>
<220>
<221> MISC_FEATURE
<222>
<223>
220> . .
<221> - MISC_FEATURE
<222> -
A.<223>
<220>
<221>
<222>
<223>
<400> 12
Met Asn Gln Arg
1 :
Arg Glu Arg Asn
20
Ser Thr Gly Leu
35
. Phe I1e Thr Phe
50
Leu Lys Arg Trp
65
Ile Gly Phe Arg
Arg Arg Arg Ser-
: 100

val

ser

Arg

GlIn

70

Glu

Met

Ser

Gly

val
55

Leu

Ile

Thr

Ala
Ala
val

Thr

Lys’

Gly

Leu

Arg
Pro
25

Gly

ser

Lys

Arg’

Leu

- 105

Pro
10

GIn
Pro

Ile

Asn

Met

90

Cys

Pro

Gly

Leu

Pro

Lys

Leu

Leu

Gly Asn Glu Glu Phe Leu Asp Tyr Met Pro Ser

© 3375

Glu Gly Ala Ile Trp

3390

Phe

Leu

Arg

Pro

60

Ala

Asn

Ile
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Asn

val

Met

45

Thr

Ile

Ile

Pro

Met Lys Arg

Met

Lys

val

Ala

Lys

Thr
110

Leu

Leu
15

Arg

Leu -

Gly

Asn
95

val

Lys

Phe

Ala

Ile

Leu
80

Arg‘

Met
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Ala
Lys
Asn
145
Thr
‘Ile
Cys

Thr

Ser
225

Leuw

Ile
Leu
Asp
Glu
305
Asp
Thr

cys

Tyr

Phe

His

130

Lys

val

Asp

Thr

Pro

210

Ser

Arg -

Gly

val

Phe

290

His

Phe

Tyr

Pro

Ile
370

His
115
Glu
cys
Thr
cys
Gln
195

His

Glu

AsSn.

Gln

Ala

275

val

Gly

Glu

cys

Thr

355

cys

Leu

Arg

Thr

Tyr

Ser

Gly

Pro

Thr-

260

Pro

Glu

Gly

Leu

Ile
340

GIn

Arg

ser
Gly
Leu
Lys
165

cys

Gly

‘Gly

Ala

Ser
Gly
Cys
Thr
325
Glu

Gly

Arg

98695G2164 Sequence 1listings_ST25
Thr Arg Asp Gly Glu Pro Leu Met Ile
120

Arg

Ile
150

Cys

Asn_

Glu

Met

230

Phe

Ile
Tyr

val

val

310

Lys.

Ala
Glu

ASp

Pro
135
Ala
Pro
Leu
Arg
Gly
Lys
Ala
Gln
Gly
ser

295

Thr

Thh

Ser

Pro

val
375

Leu

Met

Leu

Thr

His

Leu

Arg

Met
280

Thr
Thr
Ile
Ty

val

Ala Lys

Leu Phe

Asp Leu

Leu val
170

ser Thr
185 -

Arg Glu

u Glu Thr.

A1a.G1n

Leu Ala

Lys

Gly

Asn

Trp

Lys

Arg

Arg

Gly

250

Thr val
265
Arg Cys

Gly Ala

Met Ala

Phe

val

Trp

Gln

Thr
140
Glu
Thr
val
Arg
Ala
220
Va1

Phe

Phe

Gly

val

300

Gly

315

Glu

330

ser Asn

345

Leu Lys

Asp Arg

Ile

Glu

Gly

val

Thr

Glu

Trp
380
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125

Thr

Met

Glu

;Met

ser
205

Glu

Glu

Met

val

val

285

Asp

Lys

Ala

Thr

Gin

365

Gly

Glu
Cys
Pro
Tyr
190
val
Thr
ser
Ala

Leu

.txt
val

Gly

Glu

Glu

175

Gly

Ala

Trp.

Trp.

Tyr
255

Met

270

Gly
Leu

Pro

Leu

Ala
350

Asp

Asn

Asn

val

Thr

Leu

335

Thr

GlIn

Gly

Ala

Ile

ASp

Thr

Leu -

Met

Ile

240

Met.

Met

Arg

Leu

Leu

©320

Arg

Arg

Gln

Cys

- PCT/SG2013/000413



Gly

Ser

Thr
Asp
Ser

Glu
465

Lys

Leu

. Lys

val

ser

Glu

Gly
Lys

Asn

Leu
Gly
val
Thr

val

450

Pro

Lys:

Pro
Glu
Thr
530
Ala
Leu
Tyr
Thr
Ala
610
Va1

Ser

Phe
Lys

val

.ser

435

Glu

Arg

Lys

Trp

Arg
val
Thr
Lys
Thr
Gln
595
Pro
ya1

val

Gly
Ile

val
420

Asn

val

Ser

Thr °

Thr -
500

Met
Leu
Glu
Cys
Met
580
His
Cys

Gly

Thr

Lys
Thr
405
Thr
His

Lys

Gly

val
Gly
val

565

cys

Gly
Lys
Arg

Asn
645

98695G2164 Sequence 1istings_ST25

Gly Gly val va

390

Gly
val
Gly
Leu
Ile
470

Leu

Gly

Thr

ser

550

val

ser

Thr

Ile

Ile

630

Ile

Asn

His

val

‘Pro

455

Asp
val

Ala

Phe--

Gln
535
Ser
Arg
Gly
Ala
Pro
615
Ile

Glu

Leu

Asn

Thf

440

Asp

Phe

His

Asp

Glu

Gly

‘Met

Lys

val

600

Ile

Ser

Leu

val

Gly

425

Ala-

Tyr
Asn
Lys

Thr
505

“val.
520

Gly
Asp
G]u
Phe
585

val

Glu

ser

Glu

Gln
410

Asp

Thr

Gly

Glu

Gln

490

Ser
Pro
Ala

Gly

Lys
Ile
Thr

Pro
650

Ile

Thr

Ile

Glu

Met..

475

Trp

G1u:

His
Met
Asn
555
Leu
Ile
vaj
Arg
Pro

635

Pro

:G1u

His

Thr

‘Leu

460

Ile:

Phe
val
Ala
His
540
His
Arg
Asp
Lys
Asp

Phe

Phe
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Asn
Ala

Pro
445

“Thr

Leu
Leu

His

Met
Ile
Lys
Tyr
605
val

Ala

Gly

1 Thr Cys Ala Lys Phe
. 395 :

Leu
val
430

Arg

Leu

Met

Asp

Trp

Arg

Ala

Phe

Lys

Glu
590

-Glu

Asn

Glu

Asp

LEXT
Ser

Glu
415

Gly

ser

Asp

Lys
Leu
495
Asn
Gln
Leu
Ala
Gly
Met
Gly
Lys

Asn

ser
655

L pCT/5G2013/000413

cys

Tyr

Asn.

Pro

Cys

Met .

480

Pro

Tyr
Asp

Ala

Gly
560

Met

Ala

Ala.

Glu

Thr
640

Tyr



Ile

Lys

Lys"

Gly
ser
" Leu
Ser
Gly
Lys
v785
.Thr
Ala

Ser

Leu

Ile

Asp

val
G1y

Arg

Gly

val
Ile
Met

Phe

770

Glu

Trp

ser

Thr

Asn

850

Asp

val

Phe

Thr

Ile
ser
675
Met
Leu
Tyr
Gly
Ala
755
Thr
Leu
Thr
Ala
Thr
835
Tyr
val
Ash

Thr

Ser
915

Ala
Phe
Thr
Leu

740

Met

val

Lys

Glu

Ile

820

Arg

val

Lys

Asp

Pro

900

Glu

val

Ile

Ile

Thr

Thr
725 -

Leu

Thr
Gln
Ccys
Gln
805
Leu
Leu
Léu
Gly
Leu
885

Glu

Cys

9869562164 Sequence listings_sT25
Gly Asn Ser Ala Leu Thr Leu His Trp

Gly

Leu

Ser

710

Met

val

cys

Ala

Gly

Tyr

Asn

Glu

Trp

val

870

Lys

Ala

Pro

Lys

Phe
Leu
Ile
Asp
Ser
Lys
Ala
Asn
Glu
855
Leu
Tyr
Arg

Asn

Met
680
Glu
Gly
Gly
Trp
Ala
760
Met
Gly
Phe
His
val
840
Gly
Thr
ser

Asn

Glu
920

665

Phe

Thr

Lys

Gly
Ile
745
Ya1
C1y
re
G1n
Lys
Met
Gly
Lys
Trp

Ser
905

Arg

Glu

Ala

Ala

val
730

G1y}

Gly
Cys
Phe

Pro

810

AsSp

Trp

His

Gly

Lys

Ser
Trp
val
715
Ser

Thr

Gly

vat

val

795

Glu

Gly

Lys

Asp

Lys

Thr

890

Thr

Arg

Phe

Ala

Thr

Trp

Asn

Ile

val
780
val
ser
val
Gln
Leu
860
Arg
Trp

Leu

Trp

Tyr

685

Phe

Glin

Ile

sSer

Thr

670

Arg

Gly

val

Ile

750

Leu

765

ser

Asp

Pro

Cys

Ile

845

Thr

Ala

Gly

Ile

Asn

925
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Trp

Asn

Ala

Gly

Thr

val

Leu

Lys

LtXt
Phe

G1y
Ser
Phg
Arg
Ash
Phe
Asn
val
Arg
;1e
Asn
val
Thr
Ala
895
é]y

Phe

Arg
Ala

val

Thf

Leu

G1y_

His

800

Leu

Arg

.Glu

Ala

Pro
880

LysS -

Pro

Glu

PCT/SG2013/000413



val

Phe

945

Ala

Glu

Glu

Gly

Pro

val

- Cys

Gly

GIn

. Gly

Glu

Glu
930
Arg

Ile

Ser

val

val

-1010

Phe
1025

Gly
1040

Pro
1055

Pro
1070

Trp
1085

Glu
1100

Lys

- 1115

Gly

Phe

ITe

Leu

Thr
1130

val
1145

Leu
1160

Thr
1175

Asp

Glu

Lys

ser

Lys

Leu

Ser

Pro

Gly
Ser
Cys
o
Glu
Ser
Glu
val

Trp

98695G2164 Sequence 1listings_ST25.txt
Tyr Gly Phe Gly Met Phe Thr Thr Asn Ile Trp Met Lys
935 940
Gly ser ser Glu Va1 Cys Asp His Arg Leu Met Ser Ala
950 955 960
Asp Gln Lys Ala val His Ala Asp Met Gly Tyr Trp Ile
965 , 970 975
Lys Asn Gln Thr Trp Gln Ile G1u Lys Ala Ser Leu Ile.
980 985 990 '
Thr Cys Leu Trp Pro- Lys Thr His Thr Leu Trp Ser Asn
000 1005
Glu ser GIn Met Leu Ile Pro Arg ser Tyr Ala Gly.
1015 - - 1020
GIn His Asn Tyr Arg Gln Gly Tyr Ala Thr Gln Thr
1030 - 1035
Trp His Leu Gly .Lys Leu Glu Ile Asp Phe Gly Glu
. 1045 Co 1050 .
Thr Thr val Thr Ile Gln Glu Asp Cys Asp His Arg
' "~ 1060 - - 1065
Leu Arg Thr Thr ~Thr Ala Ser Gly Lys Leu val Thr
1075 1080
Cys Arg Ser Cys Thr Met Pro Pro Leu Arg Phe Leu
1090 1095
Gly Cys Trp Tyr Gly Met-Glu Ile Arg Pro Leu“Ser
. 1105 1110
Glu Asn Met val Lys Ser Gln val Thr Ala Gly Gln
1120 . 1125
Glu Thr Phe Ser Met Gly Leu Leu Cys Leu Thr Leu
1135 1140
Glu Cys Leu Arg Arg Arg val Thr Arg Lys His Met
' 1150 1155
val val Ile Thr Phe cys Ala Ile 1le Leu Gly Gly
1165 1170
Met Asp Leu Leu Arg Ala Leu Ile Met Leu Gly Asp
1180 1185

Page

120.

PCT/SG2013/000413



PCT/5G2013/000413

08695G2164 Sequence 1istings_ST25.txt
Thr Met Ser Gly Arg Ile Gly Gly Glin Ile His Leu Ala Ile Met
1190 1195 1200

 Ala val Phe Lys Met‘Ser Pro Gly Tyr val Leu Gly Vval pPhe Leu
1205 - 1210 1215

Arg Lys Leu Thr Ser Arg Glu Thr Ala Leu Met val 1Ile Gly Met
1220 _ 1225 v 1230

Ala Met Thr Thr val Phe Ser Ile Pro His Asp Leu Met Glu Leu
1235 , 1240 , 1245 B

Ile Asp Gly Ile Ser Leu Gly Led Ile Leu Leu Lys Ile val Thr
- 1250 ' 1255 v 1260 _

His Phe Asp Asn Thr GIn val Gly Thr Leu_A]a Leu Ser Leu Thr
1265 o - . 1270 ‘ 1275

Phe I1e Arg Ser Thr Thr Pro Leu val Met Ala Trp Arg Thr Ile
1280 1285 @ . 1290

mMet Ala val pPhe phe val val Thr Leu Ile Pro Leu. Cys Arg Thr
1295 : - 1300 - 1305

- Ser Cys Leu GIn Lyé'G1n ser His Trp val Glu Ile Thr Ala Leu
1310 A , 1315 1320

Ile Leu Gly Ala GIn Ala Leu Pro val Tyr Leu Met Thr Leu Met
1325 : 1330 ' 1335

Lys Gly. Ala Ser Arg Arg Ser Trp Pro Leu Asn Glu Gly Ile Met
1340 - 1345 _ - 1350

Ala val Gly Leu val Ser Leu Leu Gly Ser Ala Leu Leu Lys Ash
1355 1360 1365

Asp val Pro Leu Ala Gly Pro Met val Ala Gly Gly Leu Leu Leu
1370 1375 : 1380

Ala Ala Tyr val Met Ser Gly Ser Ser Ala Asp Leu Ser Leu Glu
1385 1390 1395

Lys Ala Ala Asn val GIn Trp Asp Glu Met Ala Asp Ile Thr Gly
1400 ‘ 1405 1410

ser ser Pro Ile Ile Glu val Lys GIn Asp Glu Asp Gly Ser Phe
1415 : 1420 1425

ser I1e Arg Asp val Glu Glu Thr Asn Met Ile Thr Leu Leu val
1430 ' 1435 1440
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Lys Leu Ala Leu Ile Thr val ser Gly Leu Tyr Pro Leu Ala Ile
. 1445 _ 1450 1455

Pro val Thr Met Ala Leu Trp - Tyr Ile Trp GIn val Lys Thr Gln
1460 ‘ 1465 _ _ 1470

Arg Ser Gly Ala Leu Trp Asp val Pro Ser Pro Ala_ Ala Thr GlIn
» 1475 1480 1485

Lys Ala Thr Leu Ser Glu Gly val Tyr Arg Ile Met GIn Arg Gly
- 1490 ' 1495 _ 1500

Leu Phe Gly Lys Thr Gln val Gly val Gly Ile His Met Glu Gly
1505 1510 o 1515

val Phe His Thr Met Trp His val Thr Arg Gly Ser val Ile Cys
1520 ’ ' ©1525 } 1530 ‘

His Glu "Thr Gly Arg Leu Glu Pro Ser Trp Ala

Asp Vval Arg Asn
1535 ' 1540 - 1545

Asp Met 1Ile Ser Tyr Gly Gly Gly Trp Arg Leu Gly Asp Lys,Trp
1550 - — 1555 o 1560 ‘

Asp Lys Glu Glu Asp val GIn val Leu Ala Ile Glu Pro Gly Lys
1565 1570 1575

Asn Pro Lys His val Gln Thr Lys Pro Gly Leu Phe Lys Thr Leu
1580 S 1585 ' - 1590

Thr Gly Glu Ile-Gly Ala val Thr Leu Asp Phe Lys Pro Gly Thr
1595 _ 1600 - 1605

Sser Gly Ser Pro Tle Ile Asn Lys Lys Gly Lys val Ile Gly Leu
1610 1615 . 7 1620

Tyr Gly Asn Gly val val Thr Lys Ser Gly Asp Tyr Vval ser Ala"
1625 _ 1630 ' 1635 :

ITe Thr GlIn Ala Glu Arg I1e Gly Glu Pro Asp Tyr  Glu val Asp
1640 1645 _ - 1650

Glu Asp Ile Phe Arg Lys Lys Arg Leu Thr Ile Met Asp Leu His
1655 1660 1665

Pro Gly Ala Gly Lys Thr Lys Arg Ile Leu Pro Ser 1Ile val Arg
1670 1675 1680

Glu Ala Leu Lys Arg Arg Leu Arg Thr Leu Ile Leu Ala Pro Thr
1685 1690 1695
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Arg val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu Pro
1700 1705 o - - 1710 :

‘Ile Arg Tyr>G1h‘Thr Pro Ala val Lys Ser Asp His Thr Gly Arg
- 1715 1720 1725 ’

Glu Ile val Asp Leu Met Cys His Ala Thr phe Thr Thr Arg Leu
1730 1735 1740 /

Leu Ser Ser Thr Arg val Pro Asn Tyr Asn Leu Ile Val Met Asp
1745 1750 ' 1755

Glu Ala His Phe Thr Asp Pro Cys Ser val Ala Ala Arg Giy Tyr:
- 1760 : © 1765 , . 1770

ITe Ser Thr Arg val Glu Met Gly Glu Ala Ala Ala Ile Phe Met
: 1775 1780 EE 1785

Thr Ala Thr Pro Pro Gly Ser Ile Asp Pro Phe Pro Gln Ser Asn
1790 . 1795 1800

ser Pro Ile Glu Asp Ile Glu Arg Glu Ile Pro Glu Arg Ser Trp
1805 - 1810 T 1815

‘Asn Thr Gly Phe Asp Trp Ile Thr Asp Tyr G1n Gly Lys Thr val
1820 _ 1825 , 1830 _ '

Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Asn Cys
- 1835 . 1840 1845

Leu Arg Lys Ser Gly Lys Arg ‘val Ile GIn Leu Ser Arg Lys Thr
1850 ‘ - . 1855 1860

Phe Asp Thr G1u'Tyr Pro Lys Thr Lys Leu Thr Asp Trp Asp Phe
~1865 1870 , 1875

val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Arg Ala
1880 1885 1890

Gly Arg val Ile Asp Pro Arg Arg Cys Leu Lys Pro Vval Ile Leu
1895 1900 1905

Thr Asp Gly Pro Glu Arg val 1Ile Leu Ala Gly Pro Ile Pro-val
1910 1915 1920 :

Thr Pro Ala Ser Ala Ala GIn Arg Arg Gly Arg Ile Gly Arg Asn
1925 1930 . 1935

Pro Ala GIn Glu Asp Asp GIn Tyr val Phe Ser Gly Asp Pro Leu
1940 : 1945 1950
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. Lys Asn Asp Glu Asp His Ala His Trp Thr Glu Ala Lys Met Leu
. 1955 1960 1965

Leu Asp Asﬁ Ile Tyr Thr pro Glu Gly Ile I1é,Pro Thr Leu Phe
1970 1975 ' 1980

C1y Pro Glu Arg'G1u Lys Thr GIln Ala Ile Asp Gly Glu Phe Arg
. 1985 . , 1990 1995

Leu Arg Gly Glu GIn Arg Lys Thr Phe val Glu Leu Met Arg Arg
2000 2005 2010

Gly Asp Leu Pro val Trp Leu Ser Tyr Lys val Ala Ser Ala Gly
2015 : 2020 2025

ITe Ser Tyr Lys Asp Arg Glu Trp Cys Phe Thr Gly Glu Arg Asn
- 2030 - 2035 2040 '

Asn GIn TIle Leu Glu Glu Asn Met Glu val Glu Ile Trp Thr Arg
2045 2050 - 2055

'_G1u Gly Glu Lys Lys.Lys Leu Arg Pro Lys Trp Leu Asp Ala Arg
2060 : ‘ 2065 - 2070

val Tyr Ala Asp Pro Met Ala Leu Lys Asp Phe Lys Glu Phe Ala
2075 S 2080 . 2085

ser Gly Arg Lys Ser Ile Thr Leu Asp Ile Leu Thr Glu Ile Ala
2090 . 2095 2100

Thr Leu Pro Thr Tyr Leu Ser Ser Lys Ala Lys Leu - Ala Leu Asp
. 2105 2110 2115

Asn Ile val Met Leu His Thr Thr G1u'Lys Gly Gly Arg Ala Tyr
2120 : 2125 2130

Gln His Ala Leu Asn Glu Leu Pro Glu Ser Leu Glu Thr Leu Met
2135 2140 _ 2145

Leu val Ala Leu Leu Gly Ala Met Thr Ala Gly Ile Phe Leu Phe
2150 2155 2160

Phe Met GIn Gly Lys Gly Ile Gly Lys Leu Ser Met Gly Leu Ile
- 2165 2170 _ 2175

Ala ITe Ala val Ala Ser Gly Léu Leu Trp val Ala Glu Ile Gn
2180 2185 _ 2190

Pro GIn Trp 11e Ala Ala Sser 1Ile Ile Leu Glu Phe Phe Leu Met
2195 2200 2205 -
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val Leu Leu Ile Pro Glu Pro Glu Lys GIn Arg Thr Pro GIn Asp
2210 2215 2220

Asn Gln Leu Ile Tyr val Ile Leu Thr Ile Leu Thr 1Ile Ile Gly
2225 : 2230 2235

Leu I1e Ala Ala Asn Glu Met Gly Leu Ile Glu Lys Thr Lys Thr
2240 2245 _ 2250

Asp Phe Gly Phe Tyr GIn val Lys Thr Glu Thr Thr TIle Leu Asp
o 2255 2260 2265

val Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu Tyr Ala val Ala
2270 2275 : 2280 _

Thr Thr Ile Leu Thr Pro Met Leu Arg His Thr Ile Glu Asn Thr
2285 2290 v 2295

- ser Ala Asn Leu Ser Leu Ala Ala Ile Ala Asn GIn Ala Ala val
2300 _ 2305 2310

Leu Met Gly Leu Gly Lys Gly Trp Pro Leu His Arg Met Asp Leu
2315 _ 2320 2325 s

Gly val Pro.Leu Leu A]a Met -G1thys Tyr Ser GIn val Ash Pro
2330 ‘ 2335 2340 '

Thr Thr Leu Thr Ala Ser Leu val Met Leu Leu val His Tyr Ala
2345 , 2350 . 2355

Ile I11e Gly Pro Gly Leu Gin Ala Lys Ala Thr

Arg Glu Ala Gln
2360 : 2365 S 2370 T

Lys Arg Thr Ala Ala Gly Ile Met Lys Asn Pro Thr val Asp Gly
2375 2380 ' 2385

I1e Thr val Ile Asp Leu Glu Pro Ile Ser Tyr Asp Pro Lys Phe
2390 2395 2400

Glu Lys GIn Leu Gly GIn val Met Leu Leu Vval Leu Cys val Gly
2405 2410 . 2415

Gln Leu Leu Leu Met Arg Thr Thr Trp Ala Leu Cys Glu val Leu
2420 2425 2430

”Thr Leu Ala Thr Gly Pro Ile Met Thr Leu Trp Glu Gly Asn Pro
2435 2440 2445

Gly Arg Phe Trp Asn Thr Thr 1I7e Ala val Ser Thr Ala Asn Ile
2450 ' 2455 2460
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Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu Ala Phe Ser Leu
2465 ’ 2470 2475

Ile Lys Asn val Gln Thr Pro Arg Arg Gly Thr Gly Thr Thr Gly
2480 . 2485 , © 2490

Glu Thr Leu Gly Glu Lys Trp Lys Arg GIn Leu Asn Ser Leu Asp
- 2495 2500 .+ 2505

Arg Lys Glu Phe Glu Glu Tyr Lys Arg ser Gly Ile Leu Glu val
- 2510 v : 2515 2520

Asp Arg Thr Glu Ala Lys Ser Ala Leu Arg Asp Gly Ser Lys Ile
2525 2530 2535 _

Lys His Ala val Ser Arg Gly Ser Ser Ala Ile Arg Trp Ile val
2540 - 2545 2550

Glu.Arg Gly Met Ile Lys Pro Lys Gly Lys val val Asp Leu Gly
2555 - 2560 o 2565

Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Met Ala Thr Leu Lys Asn
2570 : 2575 , 2580

“val Thr Glu val Lys Gly Tyr Thr Lys Gly Gly Pro Gly His Glu.
2585 . , 2590 ' 2595

Glu Pro TIle Pro Met Ala Thr Tyr Gly Trp Asn Leu Vval Lys Leu
2600 . 2605 ‘ 2610

His ser Gly val Asp val Phe Tyr Lys Pro Thr Glu GIn val Asp
2615 v 2620 . 2625

" Thr Leu Leu Cystsp Ile Gly Glu Ser Ser Ser Asn Pro Thr Ile
2630 2635 2640

Glu Glu GTy Arg Thr Leu Arg val Leu Lys Met val Glu Pro Trp
2645 2650 2655

Leu Ser Ser Lys Pro Glu Phe Cys Ile Lys val Leu Asn Pro Tyr
2660 ' 2665 2670 ‘

Met Pro Thr val Ile Glu Glu Leu Glu Lys Leu GIn' Arg Arg His
2675 2680 2685

Gly Gly Ser Leu val Arg Cys Pro Leu Ser Arg Asn Ser Thr His
2690 2695 2700

Ala Met Tyr Trp val Ser Gly Ala ser Gly Asn Ile val Ser Ser
2705 2710 2715
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val

His

Thr

i]e

Trp

Gly

Asn

Met

Gin ;

Lys

Trp

Glu

val

Asn

His

Lys

Arg

Asn
2720

Arg
2735

His

- 2780

ser
2795

GIY : 
2810

val
2825

Arg
2840

Pro
2855

Ala
2870

Glu
2885

Phe
2900

Asp
2915

Gln
2930

Arg

2945,

Ala
2960

Thr

Lys

Ser

Arg

Tyr

Tyr

Thr

val

Gly

Leu

Phe

Gin

ser

Glu

Glu

Ile

Ile
Pro
Vg]
Arg
Asp

Glu

Val tys ceu

Gln

Phe

Thr

Leu

Ile

Glu

Arg

Gly

Lys

Trp

98695G2164 Sequence

Ser Lys Met Leu Leu Asn

Thr Tyr

Ser Thr
Leu GIn
GIn Glu

Ala Pro

Leu Ala.

Lys Glu

Arg Met

Gly Lys
ser Lys
G1u‘G1n
Phe Trp
Lys Cys
Lys Lgu

Tyr Met

2725

Glu
2740

Glu
2755

Arg
2770

Asn

2785

ser

Lys
Thr
Leu
Pro

Thr

2800

Leu

Met
2830

Lys
2845

Ile
2860

Lys

2875

val
2890

Gly
2905

Glu
2920

Glu
2935

Thr

Thr

val

Met

Lys

Arg

Trp

Leu

Ser

y Glu

Leu

Asp

Glu

Arg

Tyr

Gly

Lys

Asp

ASp
Thr
Asn
Ser
Thr

val

Cys

Phe

Gly

val
Lys
Glu
Arg
Ser
Pro
thr
Thr
Thr
Pro
Asn

Ser

Asp

val

Gly

Ala

Tistings_ST25.txt
Arg Phe Thr Thr Arg

2730

Asp Leu
2745

Pro Asp
2760

Glu His

2775

Thr Trp
2790

Ala Ser
2805

Trp Asp .

Gly

Met

Lys

‘Ala

Ser

val

728207

Thr Pro
2835

Arg Thr
2850

Thr Ala
2865

Arg Leu
2880

Ala Ala
2895

Ala Ser

Phe
Pro
ASn

Cys

Ile

Glu

2910 -

Lys Glu
2925

Tyr Asn
2940

Arg Ala
2955

Arg Phe
2970

Page 127

Arg

Met

Lys

Leu

Ala

Thr

Glu

Tyr

Met

Ile

Gly
G]n
Trp
fhr
Gly
Ala
Ala

Met

Gly

Glu

G1y'

Ile

‘Thr

His

val

Pro. -

Gln
Pro
Leu
Arg
Ala
val

Leu

Gly

Ser

Phe
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Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe Ser Arg-Glu
. 2975 2980 : 2985 .

Asn Ser Trp ser Gly val Glu Gly Glu Gly Leu His Arg Leu Gly
2990 2995 - 3000 :

Tyr.Ile Leu Glu Asp Ile Asp Lys Lys Asp Gly Asp Leu Ile Tyr
3005 3010 3015

Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Glu Asp Asp
3020 3025 - 3030 T

Leu Leu Asn Glu Glu Leu Ile Thr Glu GIn Met Ala Pro His His
3035 | 3040 3045 '

Lys Thr Leu Ala Lys Ala Ile Phe Lys Leu Thr Tyr Gln Asn Lys
3050 ) 3055 -~ - 3060 :

~val val Lys val Leu Arg Pro Thr Pro Lys Gly A1a'1Va1:Mef'Asp'
U308 . LT 3070 ST sors

Ile Ile Ser Arg Lys Asp GIn Arg Gly Ser Gly Gln val Gly Thr
3080 - 3085 o 3090

Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu'val Gln Leu Ile Arg

3095 , 3100 3105
Gln Met Glu Ala Glu Gly val 1Ile Thr Gln Asp Asp Met GIn Asn
3110 3115 3120

Pro Lys G1y Leu Lys Glu Arg val Glu Lys Trp Leu Lys'G1u Cys
3125 3130 ‘ 3135 _

Gly val Asp Arg Leu Lys Arg Met Ala Ile Ser Gly Asp Asp Cys
3140 _ 3145 3150

val val Lys Pro Leu Asp Glu Arg Phe Ser Thr Ser Leu Leu Phe
3155 - 3160 : © 3165 . .

Leu Asn Asp Met Gly Lys val Arg Lys Asp Ile Pro Gln Trp Glu
3170 3175 : 3180

Pro Sér Lys Gly Trp Lys Asn Trp GIn Glu val Pro Phe Cys Ser
3185 . _ 3190 3195

His His Phe His.Lys Ile Phe Met Lys Asp Gly Abg Ser Leu Vval
3200 3205 3210

val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg Ala Arg Ile
3215 3220 3225
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ser GIn Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys Leu Gly
-+ 3230 ' 3235 , 3240

Lys Ala Tyr Ala Gln Met Trb Ser Leu Met Tyr Phe His.Arg Arg
3245 : 3250 - : 3255

Asp- Leu Arngeu'A1a Ser Met Ala Ile Cys'Ser Ala val pro Thr
3260 - 3265 L 3270 '

Glu Trp Phe Pro Thr Sef}Arg Thr Thr Trp Ser Ile His Ala His
3275 _ 3280 » 3285

His GIn Trp Met Thr Thr Glu Asp Met Leu Lys val Trp Asn Arg
T 3290 - 3205 77 3300 »

Va1'Trp Ile Glu Asp Asn Pro Asn Met Thr Asp Lys Thr Pro val
3305 : 3310 . 3315

His Ser Trp Glu Asp Ile Pro Tyr Leu Gly Lys Arg Glu Asp Leu
. 3320 : 3325 - 3330

Trp Cys Gly Ser Leu Ile Gly Leu Ser Ser Arg Ala Thr Trp Ala
3335 . ' 3340 : 3345 .

Lys Asn Ile His Thr Ala Ile Thr GTn val Arg Asn Leu Ile Gly
3350 : ' 3355 3360

Lys Glu A Glu Tyr val-Asp Tyr Met Pfo val Met. Lys Arg>Tyr Ser
‘ 3365 3370 - " 3375 ‘

Ala Pfo ser Glu Ser Glu Gly val Leu
3380 , 3385 . .
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