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SEQUENCE LISTING 

<110> 	Exploit Technologies Pte. 	Ltd. 

<120> 	NOVEL ATTENUATED DENGUE VIRUS. STRAINS FOR VACCINE APPLICATION 

<130> 	9869SG2164 

<160> 	12 

<170> 	Patentln version 3.5 

<210> 	1 
<211> 	3392 
<212> 	PRT 
<213> 	Dengue virus type 1 

<220> 	' 
<221> 	MISC_FEATURE - 
<2.22> 	(2494)..(3392) 
<223> 	Nonstructural protein 5 (NS5) in DENV1 westpac74-, 

<400> 	1 

Met Asn Asn Gln Arg Lys Lys Thr Gly Arg. Pro Ser Phe Asn Met Leu 
1 	 5 	 10 	 15 

Lys Arg Ala Arg Asn Arg val Ser Thr val Ser Gln Leu Ala Lys-•Arg 
20 	 25 	 s 30 

Phe Ser Lys Gly Leu Leu Ser Gly Gln Gly Pro Met Lys Leu Val Met 
35 	 40 	 45 

Ala Phe Ile Ala Phe Leu Arg Phe Leu Ala Ile Pro Pro Thr Ala Gly 
50 	 55 	 60 

Ile Leu Ala Arg Trp Gly Ser Phe Lys Lys Asn Gly Ala Ile Lys Val 
65 	 70 	 75 	 .80 

Leu Arg Gly Phe Lys Lys Glu Ile Ser Asn Met Leu Asn Ile met Asn 
85 	 90 	 95 

Arg Arg Lys Arg Ser val Thr Met Leu Leu Met Leu Leu Pro Thr Ala 	 . 

100 	 105 	 110 

Leu Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile Val 
115 	 120 	 125  

Ser Lys Gln Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly 
130 	 135 	 140 

Val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu 
145 	 150 	 155 	 160 

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Thr Glu Pro Asp 
165 	 170 	 , 	175 
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Asp val Asp Cys Trp Cys Asn Ala Thr,Glu Thr Trp Val Thr Tyr Gly 
180 185 190 

Thr Cys Ser Gln Thr Gly Glu His Arg Arg Asp Lys Arg Ser Val Ala 
195 200 205 

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

Met Ser Ser Glu Gly Ala Trp Lys Gln Ile Gln Lys Val Glu Thr Trp 
225 230 235 240 

Ala Leu Arg Kis Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His 
245 250 255 

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

Met Leu Val Thr Pro Ser Met Ala Met Arg Cys val Gly Ile Gly Asn 
275 280 285 

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp Val Asp val Val 
290 295 300 

Leu Glu His Gly Ser Cys Val Thr Thr Met Ala Lys Asp Lys Pro Thr 
305 310 315 320 

Leu Asp Ile Glu Leu Leu Lys Thr Glu Val Thr Asn Pro Ala val Leu 
325 330 335 

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser 
340 345 350 

Arg Cys Pro Thr Gln Gly Glu Ala Thr Leu val Glu Glu Gln Asp Thr 
355 360 365 

Asn Phe val Cys Arg Arg Thr Phe Val Asp Arg Gly Trp Gly Asn Gly 
370 375 380 

Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys 
385 390 395 400 

Cys Val Thr Lys Leu Glu Gly Lys Ile Val Gln Tyr Glu Asn Leu Lys 
405 410 415 

Tyr Ser Val Ile val Thr Val His Thr Gly Asp Gln His Gln Val Gly 
420 425 430 

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro Gln Ala 
435 440 445 
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Pro Thr Ser Glu Ile Gln Leu Thr Asp Tyr Gly Ala Leu Thr Leu Asp 
- 450 455 460 

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Val Leu Leu Thr 
465 470 475 480 

• 

Met Glu Lys Lys Ser Trp Leu Val His Lys Gln Trp Phe Leu Asp Leu 
485 490 495 

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser Gln Glu Thr Trp Asn 
500 505 510 

Arg Gln Asp Leu Leu Val Thr Phe Lys Thr Ala His Ala Lys Lys Gln 
515 520 525 

Glu val val val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu 
530 535 540 

Thr Gly Ala Thr Glu Ile Gin Thr Ser Gly Thr Thr Thr Ile Phe Ala 
545 550 555 560 

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly 
565  570 575 

Met Ser Tyr val Met Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu Val 
580 585 590 

Ala Glu Thr Gln His Gly Thr Val Leu val Gln val Lys Tyr Glu Gly 
595 600 605 

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Ser Gln Asp Glu Lys Gly 
610 615 620 

val Thr Gin Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile Val Thr Asp 
625 630 - 635 640 

Lys Glu Lys Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser 
645 650 655 

Tyr Ile Val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe 
660 665 670 

Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly 
675 680 685 

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser 
690 695 700 

Ile Gly Gly val Phe Thr Ser val Gly Lys Leu Ile His Gln Ile Phe 
705 710 715 720 
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Gly Thr Ala Tyr Gly val Leu Phe Ser Gly Val Ser Trp Thr Met Lys 
725 730 735 

Ile Gly Ile Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Ser 
740 745 750 

Thr Ser Leu Ser Met Thr Cys Ile Ala Val Gly Met val Thr Leu Tyr 
755 760 765 

Leu Gly val Met Val Gln Ala Asp Ser Gly Cys Val Ile Asn Trp Lys 
770 775 780 

Gly Arg Glu Leu Lys Cys Gly Ser Gly Ile Phe val Thr Asn Glu val 
785 790 795 800 

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Ala Asp Ser Pro Lys Arg 
805 810 815 

Leu Ser Ala Ala Ile Gly Lys Ala Trp Glu Glu Gly Val Cys Gly Ile 
820 825 830 

Arg Ser Ala Thr Arg Leu Glu Asn Ile Met Trp Lys Gln Ile Ser Asn 
835 840 845 

Glu Leu Asn His Ile Leu Leu Glu Asn Asp Met Lys Phe Thr Val val 
, 850. 855 860 

Val Gly Asp Val Ser Gly Ile Leu Ala Gln Gly Lys Lys Met Ile Arg 
865 870 875 880 

Pro Gln Pro Met Glu His Lys Tyr Ser Trp Lys Ser Trp Gly Lys Ala 
885 890 895 

Lys Ile Ile Gly Ala Asp Val Gln•Asn Thr Thr Phe Ile Ile Asp Gly 
900 905 910 

Pro Asn Thr Pro Glu Cys Pro Asp Asn Gln Arg Ala Trp Asn Ile Trp 
915 920 925 

Glu val Glu Asp Tyr Gly Phe Gly Ile Phe Thr Thr Asn Ile Trp Leu 
930 935 • 940 

Lys Leu Arg Asp Ser Tyr Thr Gln val Cys Asp His Arg Leu Met Ser 
945 950 955 960 

Ala Ala Ile Lys Asp Ser Lys Ala Val His Ala Asp Met Gly Tyr Trp 
965 970 975 

Ile Glu Ser Glu Lys Asn Glu Thr Trp Lys Leu Ala Arg Ala Ser Phe 
980 985 990 
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Ile Glu val Lys Thr Cys Ile Trp 	Pro Lys Ser His Thr 	Leu Trp Ser 
995 1000 1005 

Asn Gly Val Leu Glu Ser Glu Met Ile Ile Pro Lys Ile Tyr Gly.  
1010 1015 1020 

Gly Pro Ile Ser Gln His Asn Tyr Arg Pro Gly Tyr Phe Thr Gln 
1025 1030 1035 

Thr Ala Gly Pro Trp His Leu Gly Lys Leu Glu.Leu- ,Asp Phe Asp 
1040 1045 1050 

Leu Cys Glu Gly Thr Thr Val Val Val Asp Glu His .Cys Gly,Asn 
1055 1060 1065 

Arg Gly Pro Ser Leu Arg Thr Thr Thr Val Thr Gly Lys Thr Ile 
1070 1075 1080 

His Glu Trp Cys•Cys Arg Ser Cys 'Thr Leu Pro Pro Leu Arg Phe 
• 1085 1090 . 1095 

tys.Gly, Glu 'Asp Gly :Cys Trp' Tyr Gly Met Glu Ile Arg Pro val 
1100 1105 • - 1110 

Lys Glu Lys Glu Glu Asn Leu Val Lys Ser Met Val Ser Ala Gly 
1115 ' 1120 . 1125 

Ser Gly Glu Val Asp Ser'Phe Ser Leu Gly Leu Leu Cys Ile Ser 
1130 • 1135 1140 

Ile met Ile Glu Glu Val Met' Arg Ser Arg Trp Ser Arg Lys Met 
1145 1150 1155 

Leu Met Thr Gly Thr Leu Ala val Phe Leu Leu Leu Thr Met Gly 
.1160 1165 1170 

Gln Leu Thr Trp Asn Asp Leu Ile Arg Leu Cys Ile Met vaT..Gly 
1175 . 1180 ' 1185. 

Ala Asn Ala Ser Asp Lys Met Gly Met Gly Thr Thr Tyr Leu Ala 
1190 - 1195 1200 • 

Leu Met Ala Thr Phe Arg Met Arg Pro Met Phe Ala Val Gly Leu 

Leu 

1205 

Phe Arg 

, 

Arg Leu Thr 

1210 

Ser Arg Glu val Leu 

1215 

Leu' Leu Thr val 
1220 1225 ' 1230 

Gly Leu Ser Leu val Ala Ser val - Glu Leu Pro Asn Ser Leu Glu 
1235 1240. 1245 
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Glu Leu 	Gly Asp Gly Leu Ala Met Gly Ile Met Met Leu Lys Leu .  
1250 	. 1255 ; 1260 

Leu Thr 	Asp Phe Gln Ser His Gln Leu Trp Ala Thr Leu Leu Ser 
1265 1270 127.5 

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 ThrSer Gln Lys Thr- Thr Trp Leu Pro Val Leu Leu 
1310 1315 1320 

Gly Ser 	Leu Gly -Cys Lys Pro Leu 'Thr Met Phe Leu IleTrGu 
1325 1330 1335 

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

- metAla. 	Val Gly Ile val Ser Ile Leu. eu Ser ser. Leu Leu Lys 
.1355 1360 ' 	- 	--- 1365 

Asn Asp 	Val Pro Leu Ala Gly Pro Leu Ile Ala Gly Gly met-LeU 
1370 .1375 - 1380 

Ile Ala 	Cys Tyr Val Ile 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 Ash Ile Leu Val Glu Val Gln Asp Asp Gly Thr 
1415 1420 1425 

Met Lys 	Ile Lys Asp Glu Glu Arg Asp AO Thr Leu Thr Ile teu 
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 
1490 1495 1500 
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Gly Leu 	Leu Gly Arg Ser Gln val Gly val Gly Val Phe Gln Glu  
1505 1510 1515 

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

Met Tyr 	Gln Gly Lys Arg Leu Glu Pro.  Ser Trp Ala Ser val Lys 
1535 1540 1545 

Lys Asp 	Leu Ile Ser Tyr Gly Gly G y 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 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 Gly 
1595 1600 1605 

Thr Ser 	Gly Ser Pro Ile Val Asn Arg Glu Gly Lys Ile val Gly 
1610 1615 1620 

Leu Tyr 	Gly Asn Gly val val Thr Thr Ser Gly Thr Tyr val Ser 
1625 1630 1635 

Ala Ile 	Ala Gin Ala Lys. Ala Ser Gln Glu Gly Pro Leu Pro Glu  

1640 1645 1650 

Ile 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 Val Leu Ala 
1685 1690 1695 

Pro Thr 	Arg val val Ala Ser Glu Met Ala Glu Ala Leu Lys Gly 
1700 1705 1710 

Met Pco 	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 val Pro Asn Tyr Asn Met Ile Ile 
1745 1750 1755 
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Met Asp 	Glu Ala.  His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg 
1760 1765 1770 

Gly Tyr 	Ile 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 Trp 	Asn Ser Gly 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 

Asn Cys 	Leu Arg Lys Asn Gly Lys Arg Val Val Gln Leu Ser Arg 
1850 1855 - 1860 

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

Asp Tyr 	val val Thr Thr Asp Ile 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. 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 1930 1935 

Arg Asn 	Gln Asn Lys Glu Gly Asp Gln Tyr Ile Tyr met Gly Gln 
1940 1945 1950 

Pro Leu 	Lys Asn Asp Glu Asp His Ala His. Trp Thr Glu Ala Lys 
1955 1960 1965 

Met Leu 	Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile 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 
2000 2005 2010 
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Arg Arg 	Gly Asp Leu Pro Val Trp Leu Ser Tyr Lys Val Ala Ser 
2015 ' 2020 2025 

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

Arg Asn. 	Asn Gln 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 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 Gln Asn Ala 
2105 2110 2115 

Leu Asp 	Asn Leu Val Met Leu His Asn Ser Glu Gln Gly Gly Lys 
—2120 • 2125 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 Trp Met Ala Ser 
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 Ile Pro Glu Pro Asp Arg Gin Arg Thr Pro 
2210 2215 2220 

Gln Asp 	Asn Gln 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 As6 His HiS 
2255 2260 2265 
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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 AlaThr 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 Ile 
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 	Gln 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 Gln Ala Lys 
2360 2365 2370 - 

Ala Thr 	Arg Glu Ala Gln Lys 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 Gln Ile met Leu 
2405 2410 2415 

Leu Ile 	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 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 Gln 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 Ile Glu Val Asp Arg Ser Glu Ala Lys Glu Gly Leu 
2525 2530 2535 

Lys Arg 	Gly Glu Thr Thr Lys His Ala Val Ser Arg Gly Thr Ala 
2540 2545 2550 

Lys 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 G y 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 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 

Pro Pro 	Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser 
2630 -Z635 2640 

Ser Pro 	Asn Pro Thr Ile Glu. Glu Gly Arg Thr Leu Arg Val Leu 
2645 .2650 • 2655 V  

Lys Met 	Val Glu Pro Trp Leu Arg Gly Asn Gln Phe Cys Ile Lys 
2660 V 2665 2670 

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

met Gln 	Arg Lys His Gly Gly Met Leu Val Arg Asn Pro Leu Ser 
2690 2695 2700 

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

Asn Ile 	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 
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 Gln Arg Ile Glu Asn Ile Lys Asn 
2765 2770 2775 
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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 

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 Val Phe 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 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 
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 Giu 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 Trp Asp Thr Arg 
3020 3025 3030  
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Ile 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 3055 3060 

Thr Tyr 	Gln Asn Lys Val val Arg val Gln Arg Pro Ala Lys Asn 
3065 3070 3075 

Gly Thr 	val Met Asp Val Ile Ser Arg Arg Asp Gln Arg Gly Ser 
3080 3085 3090 

Gly Gln 	Val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu 
3095 3100 3105 

Ala Gln 	Leu Ile Arg Gin Met Glu Ser Glu Gly Ile Phe Ser Pro 
3110 3115 3120 

Ser Glu 	'Leu Glu Thr Pro Asn Leu Ala Glu Arg Val Leu Asp Trp 
3125 3130 3135 

Leu Lys 	Lys His Gly Thr Glu Arg LeuLys Arg Met Ala Ile Ser 
3140 3145 ' 	' 3150 

Gly 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 

Pro 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 Gin Leu Ile Met Lys Asp Gly 
3200 3205 3210 

Arg Glu 	Ile Val Val Pro Cys Arg Asn Gin Asp Glu Leu val Gly 
3215 3220 3225 

Arg Ala 	Arg val Ser Gln 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 Ile Cys Ser 
3260 3265 3270 

Ala val 	Pro Val Asp Trp Val Pro Thr Ser Arg Thr Thr Trp ser 
3275 3280 3285 
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Ile His 	Ala His His Gln Trp 	Met Thr Thr Glu Asp 	Met Leu ser 
3290 	 3295 	 3300 

val Trp 	Asn Arg val Trp Ile 	Glu Glu Asn Pro Trp 	Met Glu Asp 
3305 	 3310 	 3315 

Lys Thr 	His Val Ser Ser Trp 	Glu Asp Val Pro Tyr 	Leu Gly Lys 
3320 	 3325 	 3330 

Arg Glu 	Asp Gln Trp Cys Gly 	Ser Leu Ile Gly Leu 	Thr Ala Arg 
3335 	 3340 	 3345 

Ala Thr 	Trp Ala Thr Asn Ile 	Gln val.  Ala Ile Asn 	Gln Val Arg 
3350 	 3355 	 3360 

Arg Leu 	Ile Gly Asn Glu Asn 	Tyr Leu Asp Phe Met 	Thr Ser met 
3365 	 3370 	 3375 

Lys Arg 	Phe Lys Asn Glu Ser 	Asp Pro Glu Gly Ala 	Leu Trp 
3380 	 3385 	 3390 

<210> 	2 
<211> 	3391 	 - 
<212> 	PRT 
<213>' DengUe'virus type 2 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2492)..(3391) 	 - 
<223> 	Non-structural protein 5 (Ns5) in DENV-2 Tsv01 wildtype 

<400> 	2 

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 Gln Gln Leu Thr Lys Arg 
20 	 25 	 30 

Phe Ser Leu Gly Met Leu Gln 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 	 60 

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys ser Lys Ala Ile Asn val 
65 	 70 	 75 	 80 

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn 
85 	 90 	 95 

Arg Arg Arg Arg Thr Ala Gly Ile Ile Ile Met Met Ile Pro Thr val 
100 	 105 	 110 
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Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met Ile Val 
115 120 125 

Ser Arg Gln Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu Asn Gly 
130 135 140 

Val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu 
145 150 155 160 

Asp Thr Ile Thr Tyr Asn Cys Pro Leu Leu Arg Gln Asn Glu Pro Glu 
165 170 175 

Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp Val Thr Tyr Gly 
180 185 190 

Thr Cys Thr Ala Thr Gly Glu His Arg Arg Glu Lys Arg Ser val Ala 
195 200 205 

Leu val Pro His Val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp 
210 215 220 

met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg Ile Glu Thr Trp 
225 230 235 240 

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

Thr Ile Gly Thr Thr Tyr Phe Gln Arg val Leu Ile Phe Ile Leu Leu 
260 265 270 

Thr Ala Val Thr Pro Ser Met Thr Met Arg Cys Ile Gly Ile Ser Asn 
275 280 285 

Arg Asp Phe val Glu Gly Val Ser Gly Gly Ser Trp Val Asp Ile Val 
290 295 300 

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

Leu Asp Phe Glu Leu Val Lys Thr Glu Ala Lys His Pro Ala Thr Leu 
325 330 335 

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Ala Ser 
340 345 350 

Arg Cys Pro Thr Gln Gly Glu Pro Ser Leu Asn Glu Glu Gln Asp Lys 
355 360 365 

Arg Phe Val Cys Lys His Ser Met val Asp Arg Gly Trp Gly Asn Gly 
370 375 380 
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Cys Gly Leu Phe Gly Lys Gly Gly Ile val Thr Cys Ala Met Phe Thr 
385 390 395 400 

Cys Lys Lys Asn Met Glu Gly Lys Val. Val Gin Pro Glu Asn Leu Glu 
_ 405 410 415 

Tyr Thr Ile Val Ile Thr Pro His Ser Gly Glu Glu Asn Ala val Gly 
420 425 430 

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Val Thr Pro Gln Ser 
435 440 445 

Ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr Val Thr Met Glu 
450 455 460 

Cys Ser Pro Arg Thr Gly Leu Asp Phe.Asn Glu Met Val Leu Leu Gln 
465 470 475 480 

Met Glu Asn Lys Ala Trp Leu Val His Arg Gin Trp Phe Leu Asp Leu 
485 490 495 

Pro Leu Pro Trp Leu. Pro Gly Ala Asp Thr Gin Gly Ser Asn Trp Ile 
500 505 510 

Gln Lys G14 Thr Leu Val Thr Phe Lys Asn Pro His Ala Lys Lys Gln 
515 520 525 

Asp val val val Leu Gly Ser-Gln Glu Gly Ala Met His Thr Ala Leu 
530 535 540 

Thr Gly Ala Thr Glu Ile Gln Met Ser Ser Gly Asn Leu Leu Phe Thr 
545 550 555 560 

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly 
565 570 575 

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys Val Val Lys Glu Ile 
580 585 590 

Ala Glu Thr Gln His Gly Thr Ile val Ile Arg Val Gin Tyr Glu Gly 
595 600 605 

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile met Asp Leu Glu Lys 
610 615 620 

Arg His'Val Leu Gly Arg Leu Ile Thr val Asn Pro Ile val Thr Glu 
625 630 635 640 

Lys Asp Ser Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser 
645 650 655 
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Tyr Ile Ile Ile Gly Val Glu Pro Gly Gln Leu Lys Leu Ser Trp Phe 
660 665 670 

Lys Lys Gly Ser Ser Ile Gly Gln Met Phe Glu Thr Thr Met Arg Gly 
675 680 685 

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser 
690 695 700 

Leu Gly Gly val Phe Thr Ser Ile Gly Lys Ala Leu His Gln Val Phe 
705 710 715 720 

Gly Ala Ile Tyr Gly Ala Ala Phe Ser Gly Val Ser Trp Thr Met Lys 
725 730 735 

• Ile 	Leu '11e Gly Val val Ile Thr Trp Ile Gly met Asn Ser Arg Ser 
740 745 750 

fhr Ser Leu Ser val Ser Leu val Leu Val Gly val Val Thr Leu Tyr 
755 760 765 

Leu Gly Val met val Mn Ala Asp ser Gly Cys val val Ser Trp Lys 
770 775 780 

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val 
785 790 795 800 

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys 
805 810 815 

Leu Ala ser Ala Ile Gln Lys Ala His Glu Glu Gly Ile Cys Gly Ile 
820 825 830 

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro 
835 840 845 

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met 
850 855 860 

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg 
865 870 875 880 

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Ala Trp Gly Lys Ala 
885 890 895 

Lys Met Leu Ser Thr Glu Leu His Asn His Thr Phe Leu Ile Asp Gly 
900 905 910 

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu 
915 920 925 
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Glu Val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu 
930 935 	 940 

Lys Leu Lys Glu Arg Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser 
945  .950 955 960 

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp 
965 970 	 975 

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys. Ile Glu Lys Ala Ser Phe 
980 985 990 

Ile Glu Val Lys Ser Cys His Trp 	Pro Lys Ser His Thr 	Leu Trp Ser 
995 1000 1005 

Asn Gly 	Val Leu Glu Ser Glu 	Met Ile Ile Pro Lys 	Asn Phe Ala 
1010 1015 1020 

Gly Pro 	Val'Ser Gin His-Asn 	Tyr Arg Pro Gly Tyr 	His Thr Gln 
1025 1030 1035 

Thr Ala 	Gly Pro Trp His Leu 	Gly Arg Leu Glu Met 	Asp Phe Asp 
1040 1045 1050 

Phe Cys 	Glu Gly Thr Thr Val 	val Val Thr Glu Asp 	Cys Gly ASrl 
1055 1060 1065 

Arg Gly 	Pro Ser Leu Arg Thr 	Thr Thr Ala Ser Gly 	Lys Leu Ile 
1070 1075 1080 

Thr Glu 	Trp Cys Cys Arg Ser 	Cys Thr Leu Pro Pro 	Leu Arg Tyr 
1085 	' 1090 1095 

Arg Gly 	Glu Asp Gly Cys Trp 	Tyr Gly Met Glu Ile 	Arg Pro Leu 
1100 1105 1110 

Lys Glu 	Lys Glu Glu Asn Leu 	val Asn Ser Leu Val 	Thr Ala Gly 
1115 1120 1125 

His Gly 	Gln Ile Asp Asn Phe 	Ser Leu Gly val Leu 	Gly Met Ala 
1130 1135 1140 

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 Phe Val Thr Leu 	Ile T r Gly 
1160 1165 1170 

Asn Met 	Ser Phe Arg Asp Leu 	Gly Arg val Met val 	Met Val Gly 
1175 1180 1185 
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Ala Thr Met Thr Asp Asp Ile Gly Met Gly val 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 Lys Glu 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 Gln 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 Gln Gln Lys Ala Asp Trp Ile Pro Leu Ala Leu 
1310 1315 1320 

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

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

met Ala Val 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 

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 Gln Thr Leu Thr Ile Leu 
1430 1435 1440 
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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 .  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 Gln Lys 
1490 1495 1500 

Gly Ile Leu Gly Tyr Ser Gln 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 
1520 1525 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 Gin Val Leu Ala Leu Glu Pro Gly 	- 
1565 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 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 Ile Ala Gln 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 
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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 Ile Val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg 
1730 1735 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 ATa Ser Ile Ala Ala Arg Gly 
1760 1765 1770 

Tyr ile ser Thr Arg val Glu. Met Gly Glu Ala Ala.  Gly Ile Phe 

Met 

1775 

Thr Ala Thr Pro Pro 

1780 

Gly Ser Arg Asp 

_ 

Pro 

1785, 

Phe Pro Gln Ser 
1790 179.5 1800  

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

Trp Asn Ser GIN/ 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 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 

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 Gln Tyr Ile Tyr met Gly Glu Pro 
1940 1945 1950 
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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 
1985 1990 1995 

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 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 Ile Trp Thr 
2045 2050 2055 

Lys Glu 	Gly Glu Arg Lys Lys Leu Lys -Pro Arg Trip' •Leu Asp Ala 
2060 2065 2070 

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

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 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 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 Leu 
2150 2155 2160 

Phe Leu 	met Ser Gly Lys Gly Ile Gly Lys Met Thr Leu Gly met 
2165 2170 2175 

Cys Cys 	Ile 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 
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Ile Val 	Leu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gin 
2210 2215 2220 

 

Asp Asn 	Gln 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 Gln Gln 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 Ile Thr Pro Met Leu Arg His Ser 
2285 2290 2295 

Ile Glu 	Asn Ser Ser Val Asn Val Ser Leu Thr Ala Ile Ala Asn 
2300 2305 2310 

Gln Ala 	Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser 
2315 2320 2325 

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

Gln Val 	Asn Pro Ile Thr Leu Thr Ala Ala Leu Leu Leu Leu Val 
2345 2350 2355 

Ala His 	Tyr Ala Ile Ile Gly Pro Gly Leu Gin Ala Lys Ala Thr 
2360 2365 2370 

Arg Glu 	Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro 
2375 2380 2385 

Thr Val 	Asp Gly Ile Thr Val Ile Asp Leu Asp Pro Ile Pro Tyr 
2390 2395 2400 

Asp Pro 	Lys Phe Glu Lys Gln Leu Gly Gln Val Met Leu Leu Val 
2405 2410 2415 

Leu Cys 	Val Thr Gln Val Leu Met Met Arg Thr Thr Trp Ala Leu 
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 - 
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Met Ala 	Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Wia Gly Leu 
2465 2470 2475 

Leu Phe 	Ser Ile Met Lys Asn Thr Ala Asn Thr Arg Arg Gly Thr 
2480 2485 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 Gln 	Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg 
2525 2530 2535 

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

Arg Trp 	Phe val Glu Arg Asn Leu val Thr Pro Glu ,Gly Lys val 
2555 2560 2565 

Val Asp 	Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly 
2570 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 Gln ser Gly Val Asp val Phe Phe Thr Pro Pro 
2615 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 Asn Leu • 
2645 2650 2655 • 

Val Glu 	Asn Trp Leu Asn Asn Asn Thr Gin Phe Cys Ile Lys Val 
2660 2665 2670 

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 Leu Ser Arg 
2690 2695 2700 

Asn Ser 	Thr His Glu Met Tyr Trp Val Ser Asn Ala Ser Gly Asn 
2705 2710 2715 
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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 2740 2745 

Leu.Gly 	Ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Thr Pro 
2750 2755 2760 

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 Gln Asp His Pro Tyr Lys Thr  

2780 2785 2790 

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

Ser Ser. 	Met 
2810 

Val Asn Gly Val 
2815 

Val Arg Lei' Leu Thr,  
2820 

Lys Pro Trp 

Asp Ile 	Ile Pro Met Val Thr Gln Met Ala met Thr Asp Thr Thr 
2825 2830 2835.  

Pro Phe 	Gly Gln Gin Arg Val Phe Lys Glu Lys Val Asp Thr Arg 
2840 2845 2850 

Thr Gln 	Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr 
2855 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 lie 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 Val 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 

Ala Lys 	Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg 
2960 2965 2970 
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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 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 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 Gln 	Asn Lys val Val Arg Val Gin Arg Pro Thr Pro Arg Gly 
3065 3070- 3075 

Thr Val 	fillet - 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 3105 

Gin Leu. 	Ile Arg Gln Met Glu Gly Glu Gly val Phe Lys Ser Ile 
3110 3115 3120 

Gln His 	Leu Thr val 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- - I 	e• 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 

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 Gln Asp Glu Leu Ile Gly Arg 
3215 3220 3225 
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Ala Arg 	Ile Ser Gln Gly Ala 	Gly Trp Ser Leu Arg 	Glu Thr Ala 
3230 	 3235 	 3240 

Cys Leu 	Gly Lys Ser Tyr Ala 	Gln 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 	 3315 

Thr Pro 	Val Glu Ser Trp Glu 	Glu Ile Pro Tyr Leu 	Gly. Lys. Arg 
3320 	 3325 	 3330 

Glu Asp 	Gln Trp Cys Gly Ser 	Leu Ile Gly Leu Thr 	Ser Arg Ala 
3335 	 3340 	 3345 

Thr Trp 	Ala Lys Asn Ile Gln 	Thr Ala Ile Asn Gln 	Val.  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 val Leu •:Trp 
3380 	 3385 	 3390 

<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 Asn Asn Gln Arg Lys Lys Thr Gly Lys Pro Ser Ile Asn Met Leu 
1 	 5 	 10 	 15 

Lys Arg val Arg Asn Arg Val Ser Thr Gly Ser Gln Leu Ala Lys Arg 
20 	 25 	 30 

Phe Ser Arg Gly Leu Leu Asn Gly Gln Gly Pro Met Lys Leu val Met 
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35 40 45 

Ala Phe Ile Ala Phe Leu Arg Phe Leu Ala Ile Pro Pro Thr Ala Gly 
50  55 60 

Ile Leu Ala Arg Trp Gly Thr Phe Lys Lys Ser Gly Ala Ile Lys val 
65 70 75 80 

Leu Arg Gly Phe Lys. Lys Glu Ile ser Asn Me-e**'Leu Ser Ile.  Ile Asn 
85 90 95 

Arg Arg Lys Lys Thr ser Leu Cys Leu Met Met met Leu Pro Ala Thr • 
100 105 110 

Leu Ala Phe His Leu Thr Ser Arg Asp Gly Glu Pro Arg Met Ile val 
115 120 • 125 

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr'Ala Ser.Gly 
130 • 135 140 

Ile Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Asp 
145 , 150 155 .160 

Asp Thr Val Thr Tyr Lys Cys Pro Leu Ile Thr Glu Val Glu Pro Glu 
165 • 170 175 

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Thr Tyr Gly 
180 185 190 

Thr Cys Asn Gln Ala GTy Glu His Arg Arg Asp Lys Arg Ser Val Ala 
195 . 200 205 . 

Leu Ala Pro His Val,  Gly Met Gly Leu Asp Thr Arg Ala Gin Thr Trp 
210' 215 • 220 

Met Ser Ala Glu Gly Ala Trp Arg Gln val Glu Lys val Glu Thr Trp 
225 . • 230 ' 235 240 

Ala Phe Arg..,His Pro Gly Phe Thr Ile Leu Ala Leu Phe Leu Ala H4s 
245 250 255 

Tyr Ile Gly Thr Ser Leu Thr Gln Lys val val Ile Phe Ile Leu Leu 
260 265 270 

Met Leu val Thr Pro Ser Met Thr Met Arg Cys Val Gly val Gly Asn 
275 280 285 - 

Arg Asp Phe val Glu Gly Leu Ser Gly A aiThr Trp val Asp val val 
290 295 300 

Leu Glu His Gly Gly Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr 
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305 310 315 320 

Leu Asp Ile Glu Leu Gin Lys Thr Glu Ala Thr Gln Leu Ala Thr Leu 
325 330 335 

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn val Thr Thr Asp Ser 
340 345 350 

Arg Cys Pro Thr Gln Gly Glu Ala Ile Leu Pro Glu Glu Gln Asp Gln 
355 360 365 

Asn Tyr val Cys Lys His Thr Tyr Val Asp Arg Gly Trp Gly Asn Gly 
370 375 380 

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe Gin 
385 390 395 400 

Cys Leu Glu.Leu Ile Glu Gly Lys Val val Gln His Glu Asn Leu Lys 
405 410 415 

Tyr Thr Val Ile Ile Thr Val His Thr Gly Asp Gln His Gln Val Gly 
420 .425 • 430 

Asn Glu Thr Gin Gly val Thr Ala Glu Ile Thr Pro Gin Ala Ser Thr 
435 440 445 

val Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser 
450 455 . 	460 

Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Leu Leu Thr Met Lys 
465 470 475 480 

Asn Lys Ala Trp Met val HiS Arg Gln Trp Phe Phe Asp Leu Pro Leu 
485 490 495 

Pro Trp Thr ser,Gly Ala Thr Thr Glu Thr Pro Thr Trp Asn.  Lys Lys 
500 505 510 

Glu Leu Leu Val Thr Phe Lys Asn Ala His Ala Lys Lys Gln Glu val 
515 520 525 

val val Leu Gly Ser Gln Glu Gly Ala Met. His Thr Ala. Leu Thr Gly 
530 535 540 

Ala Thr Glu Ile Gln Thr Ser Gly Gly Thr Ser Ile Phe Ala Gly His 
545 550 555 560 

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser 
565 570 575 

Tyr Ala Met Cys Ser Asn Ala Phe val Leu Lys Lys Glu Val Ser Glu 
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580 585 590 

Thr Gln His Gly Thr Ile Leu Ile Lys Val Glu Tyr Lys Gly Glu Asp 
595 . 600 . 605 

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly Gln Gly Lys Ala 
610 ' 615 620 

His Asn Gly Arg Leu Ile ThrAla Ash Pro val Val Thr Lys Lys Glu 
625. 630 635 640 

Glu Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile 
645 650 655 

Ile Ile Gly Thr Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys 
660 665 . 	- H 670 _ 

Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg 
675 680 685 

Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly 
690 695. . 	. 700 

Gly Val Leu Asn Ser Leu Gly Lys met Val His Gln Ile Phe Gly Ser. 
705 710 715 720. 

Ala TVr Thr Ala Leu Phe Ser Gly Val Ser Trp Ile Met Lys Ile Gly 
725 730 735 

Ile Gly val Leu Leu Thr Trp Ile Gly Leu Asn 5er Lys Asn Thr'ser 
740 745 750 

Met Sgr Phe Ser Cys Ile Val-  Ile Gly Ile Ile Thr Leu Tyr Leu.G y* 
• 755 760 765 

Ala Val Val Gln Ala Asp. Met* Gly-CyS*Val IleAsn Trp. LyS Gly '.Lys 	 . 
— 770 775 ' 780 

Glu Leu Lys Cys Gly ser Gly Ile Phe val Thr Asn Glu Val His Thr 
785 790 795„ 800 

Trp Thr Gld Gln Tyr Lys Phe an Ala ASp Ser Pro Lys Arg Leu Ala. 
805 810 815 

Thr Ala Ile Ala Gly Ala Trp Glu Asn Gly Val Cys Gly Ile Arg Ser 
820 825 830 

Thr.Thr Arg Met Glu Asn Leu Leu Trp Lys Gln Ile Ala Asn Glu Leu 
835 840 845 

Asn Tyr Ile Leu Trp Glu Asn Asn Ile Lys Leu Thr Val Val val Gly 
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850 855 	 860 

Asp Ile Ile Gly Ile Leu Glu Gln Gly Lys Arg Thr Leu Thr Pro Gln 
865 870 	 875 	 880 

Pro Met Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Ile 
885 	 890 	 895 

Val Thr Ala Glu Ile Gln Asn Ser Ser Phe Ile Ile Asp Gly Pro Asn 
900 	 905 	 910 

Thr Pro Glu Cys Pro Asn Ala Ser Arg Ala Trp Asn Val Trp Glu Val 
' 	. 	915 	 920 	 925 

Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu Lys Leu 
930 	 935 	 940 

Arg Glu Met Tyr Thr Gln Leu Cys Asp His Arg Leu Met Ser Ala Ala 
945 950 	 955 	 960 

Val Lys Asp Glu Arg Ala Val His Ala Asp Met Gly Tyr Trp Ile Glu 
965 970 	. 	 975 

Ser Gln Lys Asn Gly Ser Trp Lys Leu Glu Lys Ala Ser Leu Ile Glu 
980 985 	 990 

Val Lys Thr Cys Thr Trp Pro Lys 	Ser His Thr Leu Trp 	Ser Asn Gly 
995 	 1000 	 1005 

Val Leu 	Glu Ser Asp met Ile 	Ile Pro Lys Ser Leu 	Ala Gly Pro 
1010 1015 	 1020 

Ile Ser 	Gln His Asn Tyr Arg 	Pro Gly Tyr His Thr 	Gln Thr Ala 
1025 	_ 1030 	 1035 	- 	. 

Gly Pro 	Trp His Leu Gly Lys 	Leu Glu Leu Asp Phe 	Asn Tyr Cys 
1040 1045 	 1050 

Glu Gly 	Thr Thr val Val Ile 	Thr Glu Asn Cys Gly 	Thr Arg Gly 
1055 1060 	 1065 

Pro Ser 	Leu Arg Thr Thr Thr 	val Ser Gly Lys Leu 	Ile His Glu 
1070 1075 	 1080 

Trp Cys 	Cys Arg Ser Cys Thr 	Leu Pro Pro Leu Arg 	Tyr Met Gly 
1085 1090 	 1095 

Glu Asp 	Gly Cys Trp Tyr Gly 	Met Glu Ile Arg Pro 	Ile Asn Glu 
1100 1105 	 1110 

Lys Glu 	Glu Asn met val Lys 	ser Leu val Ser Ala 	Gly Ser Gly 
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1115 1120 . - 1125 

Lys Val 	Asp Asn Phe Thr Met Gly Val Leu Cys Leu Ala Ile Leu 
1130 1135 1140 

Phe Glu 	Glu Val Met.Arg Gly Lys Phe Gly Lys Lys His Met Ile 
1145. 1150 1155. 

Ala Gly 	val Leu Phe Thr Phe Val Leu Leu Leu Ser Gly Gln Ile 
1160 	- 1165 1170 

Thr Trp 	Arg Asp Met Ala Arg Thr Leu Ile Met Ile Gly ser Asn 
1175 1180 1185 

Ala Ser 	Asp Arg Met Gly Met Gly Val Thr Tyr LeU Ala Leu Ile - 
1190 1195 1200 

Ala Thr 	Phe Lys Ile Gln Pro Phe Leu Ala Leu Gly Phe Phe Leu 
1205 	. 1210 ' 1215 

Arg Lys 	Leu. Thr Ser Arg Glu Asn Leu Leu Leu Gly val Gly Leu 
1220 	• 1225, 1230 

Ala Met 	Ala Thr Thr Leu Gln Leu Pro Glu Asp Ile Glu Gln Met 
1235 1240---  • 1245. 

Ala Asn 	Gly Ile Ala Leu Gly Leu Met Ala Leu Lys Leu Ile Thr 
1250 1255 1260 

Gln Phe 	Glu Thr Tyr Gln Leu Trp Thr Ala Leu val Ser Leu Met 
1265 1270 • 1275 

Cys Ser 	Asn Thr Ile Phe Thr Leu Thr val Ala Trp Arg Thr Ala 
• 1280 • 1285 ' . 12-90 

Thr Leu 	Ile Leu Ala Gly Ile Ser Leu Leu Pro val Cys Gin 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 

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

Val Gly 	Leu Val"Ser I e 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 
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1370 1375 1380 

Cys 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 Gln Thr Gly val 
1400 1405 1410 

Ser His 	Asn Leu Met Ile Thr Val Asp Asp Asp Gly Thr.  Met Arg 
1415 1420 1425 

Ile 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 Gln 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 Gln Val Gly val iy 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 

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

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

Pro Lys 	Asn Phe Gln Thr Met Pro Gly Ile Phe Gln 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 1620 

Gly Asn 	Gly val val Thr Lys Asn Gly Gly Tyr val Ser Gly Ile 
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1625 1630 1635 

Ala Gln 	Thr Asn Ala 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 Ile Val Arg 
1670 1675 1680 

Glu Ala 	Ile 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 

Ile Arg 	Tyr Gln Thr Thr Ala.  Thr Lys Ser Glu His Thr Gly Lys 
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 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 1785 

Thr Ala 	Thr Pro Pro Gly Thr Ala Asp Ala Phe Pro. Gin Ser Asn 
1790 	'''': 1795 .1800 

Ala Pro 	Ile Gln Asp. Glu Glu. Arg Asp Ile Pro Glu Arg Ser Trp 
1805 ''''' 1810 '1815 

Ash Ser 	Gly 
1820 

Asn Asp Trp ile 
1825 

Thr Asp Phe Ala Gly 
1830 

Lys Thr Val 	• 	, 

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 Val 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 Ala 
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1880 1885 1890 

Asp Arg 	Val Ile Asp Pro Arg Arg Cys Leu Lys Pro Val Ile Leu 
1895 1900 1905 

Thr Asp 	Gly Pro Glu Arg Val Ile Leu Ala Gly Pro Met Pro Val 
1910 1915 1920 

Thr val 	Ala Ser Ala Ala Gln Arg Arg Gly Arg Val Gly Arg Asn 
1925 1930 1935 

_ 	. 
Pro Gin 	Lys Glu Asn Asp Gln Tyr Ile Phe Thr Gly Gin 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 1980 

Glu Pro 	Glu Arg Glu Lys Ser Ala Ala Ile Asp Gly Glu 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 Gln 	Ile Leu Glu Glu Asn Met Asp Val Glu Ile Trp Thr Lys 
2045 2050 2055 

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 Gly 
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 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 
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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 

Cys Val 	Val Ala Ser Ser Gly Met Leu Trp Met Ala Asp Ile Pro 
2180 2185 2190 

Leu Gln 	Trp Ile Ala Ser Ala Ile 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 Gln 	Leu Ala Tyr Val val Ile Gly Ile 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 

Tyr 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 Arg His Thr Ile 
2285 2290 2295  

Glu Asn 	Ser Thr Ala Asn Val Ser- Leu Ala Ala Ile Ala Asn Gln 
2300 2305 2310 

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 Gln 
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 Gln Ala Lys Ala Thr Arg 
2360 2365 2370 

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

, 	> 

Val Asp 	Gly Ile Met Thr Ile Asp Leu Asp Pro val Ile Tyr Asp 
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2390 2395 2400 

Ser Lys 	Phe Glu Lys Gln Leu Gly Gin Val Met Leu Leu val Leu 
2405 2410 2415 

Cys Ala 	Val Gln Leu Leu Leu Met Arg Thr Ser Trp Ala Phe Cys 
2420 2425 2430 

Glu 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 	Ile Met Lys Ser val Gly Thr Gly Lys Arg Gly Thr Gly 
2480 2485 2490 

Ser Gln 	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 2530 2535 

Glu Ile 	Thr His His Ala Val Ser Arg Gly Ser Ala Lys Leu Gln 
2540 2545 2550 

Trp Phe 	val Glu Arg Asn Met val Ile Pro Glu Gly Arg val Ile 
2555 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 2595 

Gly His 	Glu Glu Pro Val Pro Met Ser Thr Tyr Gly Trp Asn Ile 
2600 2605 2610 

Val Lys 	Leu Met Ser Gly Lys Asp Val Phe Tyr Leu Pro Pro Glu 
2615 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 
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2645 2650 2655 

Glu Pro 	Trp Leu Lys Asn Asn Gln Phe Cys Ile Lys Val Leu Asn 
2660 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 2715 

Ser Ser 	Val Asn met val Ser Arg Leu Leu Leu Asn Arg Phe Thr 
2720 2725 2730 

Met Thr 	Tyr Arg Lys Pro Thr Ile Glu Lys Asp Val Asp Leu Gly 
2735 2740 2745 

Ala Gly 	Thr Arg His Val Asn Ala Glu Pro Glu Thr Pro Asn Met 
_ 	. 	. 275Q 	- . 2755 2760 

Asp val 	Ile 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 

Val Pro 	Thr Val Thr Gln Met Ala Met Thr Asp Thr Thr Pro Phe 
2825 2830 2835 

Gly Gin 	Gln Arg val Phe Lys Glu Lys val 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 

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 
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2900 2905 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 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 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 Arg Ile Thr Glu 
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 Gin 
3050 3055 3060 

Asn Lys 	Val val Lys val Gln Arg Pro Thr Pro Lys Gly Thr val 
3065 3070 3075 

met Asp 	Ile Ile Ser Arg Lys Asp Gln Arg Gly Ser Gly Gln val 
3080 3085 3090 

Gly Thr 	Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala Gln Leu 
3095 3100 3105 

Ile Arg 	Gln 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 
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3155 3160 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 
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 3240 

Leu Gly 	Lys Ala Tyr Ala Gln Met Trp Ala Leu Met Tyr Phe His 
3245 3250 ' 3255 

Arg Arg 	Asp Leu Arg Leu Ala Ser Asn Ala Ile Cys Ser A a 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 	Val Trp Ile Glu Asp Asn Pro Trp Met Glu Asp Lys Thr 
3305 3.310 3315 

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

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

Trp Ala 	Gln Asn Ile Leu Thr Ala Ile Gln Gln Val Arg Ser Leu 
3350 3355 3360 

Ile Gly 	Asn Glu Glu Phe Leu Asp Tyr Met Pro Ser Met Lys Arg 
3365 3370 3375 

Phe Arg 	Lys Glu Glu Glu Ser Glu Gly Ala Ile Trp 
3380 3385 3390 

<210> 	4 . 
<211> 	3387 
<212> 	PRT 
<213> 	Dengue virus type 4 
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<220> 
<221> MISC_FEATURE 
<222> (2488)..(3387) 
<223> Non-.structural 	protein 5 (NS5) in DENV-4 D4MY01-22713 wildtype 

<400> 4 

Met Asn Gln Arg Lys Lys Val Val Arg Pro Pro Phe Asn Met Leu Lys 
1 5 - 10 15.  

Arg Glu Arg Asn Arg val Ser Thr Pro Gin Gly Leu Val Lys .Arg Phe 
20 25 30 

Ser Thr Gly Leu Phe Ser Gly Lys Gly Pro Leu Arg Met val Leu Ala 
35 40 45 

Phe Ile Thr Phe Leu Arg'Val Leu Ser Ile Pro Pro Thr Ala Gly Ile 
50 55 - 60 

Leu Lys Arg.Trp.. Gly.Gln Leu Lys Lys Asn Lys Ala Ile Lys Jle Leu 
65 .70 75. .80- .. 

Ile Gly Phe Arg Lys Glu Ile Gly Arg met Leu Asn Ile Leu Asn Arg 
85 90 ' 95 

Arg Arg Arg Ser Thr Met Thr Leu Leu Cys Leu Ile Pro Thr Val Met 
100. 	. 105 110 

Ala Phe His Leu'Ser Thr Arg Asp Gly Glu Pro Leu Met Ile val Ala 
115 120 125 

Lys His Glu Arg- Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly Ile .  
130 135 140 

Asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu Asp 
145 150 155 160 

Thr Val Thr Tyr Lys Cys Pro Leu Leu Val Asn Thr Glu Pro.  Glu Asp 
165 170 175 

Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp Val Met Tyr -GlyThr 
180 185 190 

Cys Thr Gln Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser Val.Ala Leu 
195 200 - 205 

Thr Pro His Ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp Met 
210 • 215 220 

Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg val Glu Ser Trp Ile 
225 230 235 240 
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Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr Met 

245 250 255 

Ile Gly Gln Thr Gly Ile Gin Arg Thr Val Phe Phe Val Leu Met Met 
260 265 270 

Leu Val Ala Pro Ser Tyr Gly Met Arg Cys Val Gly Val Gly Asn Arg 
275 280 285 

Asp Phe Val Glu Gly val Ser Gly Gly Ala Trp Val Asp Leu Val Leu 
290 295 300 

Glu His Gly Gly Cys val Thr Thr Met Ala Gln Gly Lys Pro'Thr Leu 
305 310 315 320 

Asp Phe Glu Leu Thr Lys Thr Thr Ala Lys Glu Val Ala Leu Leu Arg 
325 330 335 

Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr Arg 
3.40 345. 350 

Cys Pro Thr Gln Gly Glu Pro Tyr LeU Ljts Glu Glu Gin Asp Gln G.n 
355 360 365 

Tyr Ile Cys _Arg Arg Asp val Val Asp Arg Gly Trp-G1y --Asn Gly Cys 
370 375 380 

Gly Leu Phe Gly Lys Gly Gly Val Val Thr Cys Ala Lys Phe Ser Cys 
385 390 395 400 

Ser Gly Lys Ile Thr Gly Asn Leu Val Gln Ile Glu Asn Leu Glu Tyr 
405 410 415 

Thr val Val Val Thr Val His Asn Gly Asp Thr His Ala Val Gly Asn 
420 425 430 

Asp Thr Ser Asn His Gly Val Thr Ala Thr Ile Thr Pro Arg Ser Pro 
435 440 445 

Ser Val Glu Val Lys. Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp Cys 
450 455 460 

Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Ile Leu Met Lys Met 
465 470 475 480 

Lys Lys Lys Thr Trp Leu Val His Lys Gln Trp Phe Leu Asp Leu Pro 
485 490 495 

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

515 520 525 

Val Thr val Leu Gly Ser Gln Glu Gly Ala Met His Ser Ala Leu Ala 
530 535 540 

Gly Ala Thr Glu Val Asp Ser Gly Asp Gly Asn His Met Phe Ala Gly 
545 550 555 560 

His Leu Lys Cys Lys Val Arg Met Glu Lys.  Leu Arg Ile Lys Gly Met 
565 570 575 

Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met Ala 
580 585 590 

Glu Thr Gln His Gly Thr Ala Val Val. Lys val Lys Tyr Glu Gly Ala 
595 600 605 

Gly Ala Pro Cys Lys Ile Pro Ile Glu Lie Arg Asp Val Asn Lys Glu 
610 615 620 

Lys Val val Gly Arg Ile Ile Ser Ser Thr Pro Phe Ala Glu Asn Thr 
625 630 635 640 

Asn Ser Val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr 
645 650 655 

Ile Val 	Ile Gly Val Gly Asn Ser Ala Leu Thr Leu His Trp. Phe Arg 
660 665 670 

Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly Ala 
675 680 685 

Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser val 
690 695 700 

Gly Gly Leu Phe Thr Ser Leu Gly Lys Ala Val His Gln Val Phe Gly 
705 710 715 720 

Ser val Tyr Thr Thr Met Phe Gly Gly Val Ser Trp Ile Ile Arg Ile 
725 730 735 

Leu Ile Gly Leu Leu Val Leu Trp Ile Gly Thr Asn Ser Arg Asn Thr 
740 745 750 

Ser Met Ala Met Thr Cys Ile Ala Val Gly Gly Ile Thr Leu Phe Leu 
755 760 765 

Gly Phe Thr val Gin Ala Asp Met Gly Cys Val val Ser Trp Asn Gly 
770 775 780 
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Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Val Val Asp Asn Val His 
785 790 795 800 

Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ala Arg Leu 
805 810 . • 815 

Ala Ser Ala Ile Leu Asn Ala His Lys Asp Gly Val Cys Gly Ile Arg 
820 825. 830 

Ser Thr Thr Arg Leu Glu Asn Val Met Trp Lys Gln Ile Thr Asn Glu 
835 ' 840 845 

Leu Asn Tyr Val Leu Trp Glu Gly Gly His Asp Leu Thr Val Val Ala 
850 855 860 

Gly Asp Val Lys Gly Val Leu Thr Lys Gly Lys Arg Ala Leu Thr.Pro 
865 870 875 880 	 . 

Pro Val.Asn Asp Leu .Lys.Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys 
885 ' -890 - '-.895 - 

Ile Phe:T r'Pro GTu Ala Arg Asn Ser Thr Phe Leu Ile Asp Gly Pro 
900 905 ' 910 

Asp Thr Ser Glu Cys Pro Asn G16 Arg Arg Ala Trp Asn Phe Phe Glu 
915 920 925 

val Glu 4sp Tyr Gly Phe Gly Met Phe Thr Thr Asn Ile Trp met Lys 
930. 935 940 

Phe Arg Glu Gly Ser Ser Glu Val Cys Asp His Arg Leu met Ser Ala 
945 ' 950 955 960 

Ala Ile Lys Asp Gln Lys Ala Val His Ala Asp Met Gly Tyr Trp Ile 
965 • 970 975 

Glu Ser ser Lys Asn.Gln Thr Trp Gin Ile Glu Lys Ala Ser Leu Ile 
980- 985 - 990 

Glu Val Lys Thr Cys Leu Trp Pro 	Lys Thr His.Thr Leu Trp Ser Asn 
995 '1000 1005 

Gly Val 	Leu Glu Ser Gin Met Leu Ile Pro Arg Ser 	Tyr Ala Gly 
1010 1015 1020 

Pro Phe 	Ser Gln His Asn Tyr Arg Gln Gly Tyr Ala 	Thr Gln Thr 
1025 	' 1030 1035 

Val Gly 	Pro Trp His Leu Gly Lys Leu Glu Ile Asp 	Phe Gly Glu 
1040 1045 1050 
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Cys Pro 	Gly Thr Thr Val Thr Ile Gin Glu Asp Cys 	Asp His Arg 

10.55 1060 1065 

Gly Pro 'ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu val Thr 
1070 1075 1080 

Gln Trp 	Cys Cys Arg ser Cys Thr met Pro Pro Leu Arg Phe Leu 
1085 1090 1095 

Gly Glu 	Asp Gly Cys Trp.  Tyr Gly Met Glu Ile Arg Pro Leu Ser 
1100 1105 1110 

Glu Lys 	Glu Glu Asn Met Val Lys Ser Gln 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 
1145 	- 1150 1155 

Ile Leu 	Val Val .val Ile Thr Phe Cys Ala I e Ile Leu Gly Gly 
1160 1165 1170 

Leu Thr 	Trp Met Asp Leu Leu Arg Ala Leu Ile met Leu Gly Asp 
1175 1180 1185 

Thr Met 	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 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 	Giy Ile Ser Leu Gly Leu Ile Leu Leu Lys Ile Val Thr 
1250 1255 1260 

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

Phe Ile 	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 Gln Lys Gln Ser His Trp Val Glu Ile 	Thr Ala Leu 

1310 1315 1320 

Ile Leu 	Gly Ala Gln 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 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 Gln Trp Asp Glu Met Ala Asp Ile Thr Gly 
140.0 1405 1410  

Ser Ser. 	Pro Ile Ile Glu Val Lys Gln Asp Glu Asp Gly Ser Phe 
1415 1420 1425 

Ser Ile 	Arg Asp Val Glu Glu Thr Asn Met Ile Thr Leu Leu val 
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,Ile 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 1485 

Lys Ala 	Thr Leu Ser Glu Gly Val Tyr Arg Ile Met Gln Arg Gly 
1490 1495 1500 

Leu Phe. 	Gly Lys Thr Gln 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 Asp Val Arg Asn 
1535 1540 1545 

Asp Met 	Ile Ser Tyr Gly Gly Gly Trp Arg Leu Gly Asp Lys Trp 
1550 1555 1560 - 
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Asp Lys Glu Glu Asp val Gln 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 1585 1590 

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

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 1635 

Ile Thr Gln Ala Glu Arg Ile 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 Peo Ser Ile val'''Arg 
1670 1675 1680 

Glu Ala Leu 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 Arg Gly Leu Pro 
1700 1705 1710 

Ile Arg Tyr Gln 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 Gly Tyr 
1760 1765 1770 

Ile ser Thr Arg Val Glu Met Gly Glu Ala Ala Ala Ile. Phe Met 
1775 1780 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 1815 
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Asn Thr 	Gly Phe Asp Trp Ile Thr Asp Tyr Gin 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 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 Arg 	Val Ile Asp Pro Arg Arg Cys Leu Lys Pro Val Ile Leu 
1895 1900 1905 

• Thr Asp 	Gly Pro Glu Arg val Ile Leu Ala Gly Pro Ile Pro val 
1910 1915 1920 

- - 
Thr Pro 	Ala Ser Ala Ala•Gln Arg Arg Gly Arg Ile Gly Arg Asn 

1925 1930 1935 

Pro Ala 	Gln Glu Asp Asp Gln 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 Gln Ala Ile Asp Gly Glu Phe Arg 
1985 1990 1995 

Leu Arg 	Gly Glu Gln 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 

Ile Ser 	Tyr Lys Asp Arg Glu Trp Cys Phe Thr Gly Glu Arg Asn 
2030 2035 2040 

Asn Gln 	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 
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Val Tyr 	Ala Asp Pro Met Ala Leu Lys Asp Phe Lys Glu Phe Ala 

2075 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 Glu 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 	Gln Gly Lys Gly Ile Gly Lys Leu Ser Met Gly Leu Ile 
2165 2170 2175 

Ala. Ile 	Ala Val Ala.Ser Gly Leu Leu Trp Val. Ala Glu Ile Gln 
2180 2185 2190 

Pro Gln 	Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu Met 
2195 2200 2205 

val Leu 	Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln Asp. 
2210 2215 2220 

Asn Gln 	Leu Ile Tyr Val Ile Leu Thr Ile Leu Thr Ile Ile Gly 
2225 2230 2235 

Leu Ile 	Ala Ala Asn Glu Met Gly Leu Ile Glu Lys Thr Lys Thr 
2240 2245 2250 

Asp Phe 	Gly Phe Tyr Gln Val Lys Thr Glu Thr Thr Ile Leu Asp 
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 2295 

Ser Ala 	Asn Leu Ser Leu Ala Ala Ile Ala Asn Gln Ala Ala Val 
2300 2305 2310 

Leu Met 	Gly Leu Gly Lys Gly Trp Pro Leu His Arg Met Asp Leu 
2315 2320 2325 
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Gly val 	Pro Leu Leu Ala Met Gly Cys Tyr Ser Gln Val Asn Pro 

2330 	_ 2335 2340 

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

Ile Ile 	Gly Pro Gly Leu Gin Ala Lys Ala Thr Arg Glu Ala Gln 
2360 2365 2370 

Lys Arg 	Thr Ala Ala Gly 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 Gln 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  

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 Ile Ala Val Ser Thr. Ala Asn Ile 
2450 2455 2460 

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 Gln 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 	Gly 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 Ala 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 Ile Pro Met Ala Thr Tyr Gly Trp Asn Leu Val Lys Leu 
2600 2605 2610 

His Ser Gly val Asp val Phe Tyr Lys Pro Thr Glu Gin val Asp 
2615 2620 2625 

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

Glu Glu Gly 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 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 2730 

His Arg Lys Pro Thr Tyr Glu Lys Asp val Asp Leu Gly Ala Gly 
2735 2740 2745  

Thr Arg Ser Val Ser Thr Glu Thr Glu Lys Pro Asp Met Thr Ile 
2750 2755 2760 

Ile Gly Arg Arg Leu Gln 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 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. Asp val Ile Pro 
2810 2815 2820 

Met Val Thr Gln Leu Ala Met Thr Asp Thr Thr Pro Phe Gly Gin 
2825 2830 2835 
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Gln Arg 	val Phe Lys Glu Lys Val Asp Thr Arg Thr 	Pro Gln Pro 

2840 2845 2850 

Lys Pro 	Gly Thr Arg Met Ile Met Thr Thr Thr Ala Asn Trp Leu 
2855 2860 2865 - 

Trp Ala 	Leu Leu Gly 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 Gln Gly Trp Thr Ser Ala Ser Glu Ala val 
2900 2905 2910 

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

His Gln 	Glu Gly Lys Cys Glu Ser Cys Val Tyr Asn Met met Gly 
2930 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 2965 2970 

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 

Leu Leu 	Asn Glu Glu Leu Ile Thr Glu Gln 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 Ala val Met Asp 
3065 3070 3075 

Ile Ile 	Ser Arg Lys Asp Gln Arg Gly Ser Gly Gln 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 

Gln Met 	Glu Ala Glu Gly Val Ile Thr Gln Asp Asp met Gln Asn 
3110 3115 3120 

Pro Lys 	Gly Leu Lys Glu Arg Val 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 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 Ser 	Lys Gly Trp Lys Asn Trp Gln Glu Val,Pro Phe Cys Ser 
3185 3190 3195 

His His 	Phe His Lys Ile Phe Met Lys Asp Gly.Arg- Ser Leu val' 
3200 3205 3210 

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

Ser Gln 	Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys Leu Gly 
3230 . 3235 - 3240 

Lys Ala 	Tyr. Ala Gln Met Trp Ser Leu Met Tyr Phe His Arg Arg 
3245 3250 . 3255 

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

Glu Trp 	Phe Pro Thr Ser Arg Thr Thr Trp Ser Ile His Ala His 
3275 3280 3285 

His Gln 	Trp Met Thr. Thr Glu Asp Met Leu Lys val Trp Asn Arg 
3290 . 3295 3300 

val 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 
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Lys Asn 	Ile His Thr Ala Ile 	Thr Gln Val Arg Asn 	Leu Ile Gly 

3350 	 3355 	 3360 

Lys Glu 	Glu Tyr Val Asp Tyr 	Met Pro val Met Lys 	Arg Tyr Ser 
3365 	 3370 	 3375 

Ala Pro 	Ser Glu Ser Glu Gly 	Val Leu 
3380 	 3385 

<210> 	5 
<211> 	10735 
<212> 	DNA 
<213> 	Dengue virus type 1 

<220> 
<221> 	misc_feature 
<222> 	(7574)..(10270) 
<223> 	Non-structural protein 5 sequence in Dengue virus type 1 clone 

WestPac, complete genome (gi 1854036; gb u88535.1; DVU88535) 

<400> 	5 
agttgttagt ctacgtggac cgacaagaac agtttcgaat cggaagcttg cttaacgtag 60 

ttctaacagt tttttattag agagcagatc tctgatgaac aaccaacgga aaaagacggg 120 

tcgaccgtct ttcaatatgc tgaaacgcgc gagaaaccgc gtgtcaactg tttcacagtt 180 

ggcgaagaga ttctcaaaag gattgctttc aggccaagga cccatgaaat tggtgatggc 240 

ttttatagca ttcctaagat ttctagccat acctccaaca gcaggaattt tggctagatg 300 

gggctcattc aagaagaatg gagcgatcaa agtgttacgg ggtttcaaga aagaaatctc 360 

aaacatgttg aacataatga Acaggaggaa aagatctgtg•accatgctcc tcatgctgct 420 

gcccacagcc ctggcgttcc atctgaccac ccgaggggga gagccgcaca tgatagttag 480 

caagcagga&agaggaaaat cacttttgtt taagacctct gcaggtgtca acatgtgcac 540 

ccttattgca atggatttgg gagagttatg tgaggacaca atgacctaca aatgcccccg 600 

gatcactgag acggaaccag atgacgttga ctgttggtgc aatgccacgg agacatgggt 660 

gacctatgga acatgttctc aaactggtga acaccgacga gacaaacgtt ccgtcgcact 720 

ggcaccacac gtagggcttg gtctagaaac aagaaccgaa acgtggatgt cctctgaagg 780 

cgcttggaaa caaatacaaa aagtggagac ctgggctctg agacacccag gattcacggt 840 

gatagccctt tttctagcac atgccatagg aacatccatc acccagaaag ggatcatttt 900 

tattttgctg atgctggtaa ctccatccat ggccatgcgg tgcgtgggaa.taggcaacag 960 

agacttcgtg gaaggactgt caggagctac gtgggtggat gtggtactgg agcatggaag 1020 

ttgcgtcact accatggcaa aagacaaacc•aacactggac attgaactct tgaagacgga 1080 

ggtcacaaac cctgccgtcc tgcgcaaact gtgcattgaa gctaaaatat caaacaccac 1140 

caccgattcg agatgtccaa cacaaggaga agccacgctg gtggaagaac aggacacgaa 1200 

ctttgtgtgt cgacgaacgt tcgtggacag aggctggggc aatggttgtg ggctattcgg 1260 

aaaaggtagc ttaataacgt gtgctaagtt taagtgtgtg acaaaactgg aaggaaagat 1320 
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OZt6 	31.3ep311.6e p661.EDEE13 PD11PDPDPP E111661E1E 3EE666166E 3E6616E466 

09E6 	P6PPPDDP6P EE66E331E1 P11PDP661V E15636E66e PP6DDUDUDD 3E6E313316 

00E6 	EEE616616e PPOPPPPD1P 1D3PP1DPPP 31111E3366 PP336P1DDD P6PU3P33P3 

O1Z6 	13333661.E6 P3PP6P3P31 P613PP6PP6 1PPP111103 P61.P66P613 PD1PP6P63P 

08T6 	3E6661366E D6PDPDP6DP E1361e1E1e E131E6E661 E66EE5EE3E 6E4E3E66E6 

0Z16 	61131.Epp1E 66614E6E1E 3613166EE6 666EE6616E 6616E561.e3 13ppEe6E6E 

0906 	36E1415613 PD1P6PP61P e6114411.66 613336EE61 11EpE061331 1.663636666 

0006 	61.366161.E3 e1.661.31EE3 5E6336EE66 6EE33666E1. 661146E6E6 Em14EEEEEE 

01768 	6E61.63EEEE 6661.E51EDE E4p134616. 631EE6.61.E. pEE66EE66E 33E36131.36 

0888 	66PPP6EPP3 p6116613ee 5661311663 36e3E61.EE6 161.36PP616 P336P31P3P 

0Z88 	661E666E3E E6EE66E311 1.316E36355 elE336E361. Eup31e6E11 5Euup3131e 

09L8 	3116E6EE66 6EEDE36.61 3P6E33D1PP eve6Ee6Ee6 6631.331333 6661E13661 

00L8 	1PEDD6PDP6 3P33P61P11 P61PP6DPOP 7663DDPPEP DOPPDEDDPD PP6P3DP1P6 

01798 	6466EE6E66 EE314.616E6 EEE3EE3665 111.13333EE 3PDP6P3P61. P33661.1.6P3 

1x1'sZIS-s6ups!-L apuanbaS 179TZDS6986 

ETV000/ETOZOSAN 
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gatggattgg tgttgttgat ccaacaggtt ct 10652 

<210> 	9 
<211> 	3389 
<212> 	PRT 
<213> 	Dengue virus type 1 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2494)..(3389) 
<223> 	Non-structural protein 5 in DENY-1 Westpac74 MT mutant passage 10 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2554)..(2554) 
<223> 	Mutation from Lys to Ala 

<220> 
<221> 	MISC_FEATURE 
<222>. 	(2709)..(2709) 
<223> 	Mutation of Glu to Ala 

<400> 	9 

Met Asn Asn Gln Arg Lys Lys Thr Gly Arg Pro Ser. Phe Asn Met Leu 
1 	 5 	- 10 15 

Lys Arg Ala Arg Asn Arg val Ser Thr val Ser Gln Leu Ala Lys Arg 
20 25 30 

Phe Ser Lys Gly Leu Leu Ser Gly Gln Gly Pro Met Lys Leu Val Met 
35 	 40 45 

Ala Phe Ile Ala Phe Leu Arg Phe Leu Ala Ile Pro Pro.  Thr Ala Gly 
50 	 55 60 

Ile Leu Ala Arg Trp Gly Ser Phe Lys Lys Asn Gly Ala Ile Lys Val 
65 	 70 75 80 

Leu Arg Gly Phe Lys Lys Glu Ile Ser Asn Met Leu Asn Ile Met Asn 
85 90 95 

Arg Arg Lys Arg Ser Val Thr Met Leu Leu Met Leu Leu Pro Thr Ala 
100. 105 110 

Leu Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile val 
115 	 120 125 

Ser Lys Gln Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly 
130 	 135 140 

Val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu 
145 	 150 155 160 

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Thr Glu Pro Asp 
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165 170 	 175 

Asp Val Asp Cys Trp Cys Asn Ala Thr Glu Thr Trp Val Thr Tyr Gly 
180 185 190 

Thr Cys Ser Gln Thr Gly Glu His Arg Arg Asp Lys Arg Ser Val Ala 
195 200 205 

Leu Ala Pro His Val Gly Leu Gly Leu Glu Thr Arg Thr Glu Thr Trp 
210 215.  220 

Met Ser Ser Glu Gly Ala Trp Lys Gin Ile Gin Lys Val Glu Thr Trp 
225 230 235 240 

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu. Phe Leu Ala His 
245 250 255 

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

Met Leu val Thr Pro Ser Met Ala Met Arg Cys Val Gly Ile Gly Asn 
275 280 285 

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp Val val 
290 295 300 

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asp Lys Pro Thr 
305 310 315 320 

Leu Asp Ile Glu Leu Leu Lys Thr Glu Val Thr Asn Pro Ala Val Leu 
325 330 335 

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp ser 
340 345 350 

Arg Cys Pro Thr Gln Gly Glu Ala Thr Leu Val Glu Glu Gln Asp Thr 
355 360 365 

Asn Phe Val Cys Arg Arg Thr Phe val Asp Arg Gly Trp Gly Asn Gly 
370 375 380 

Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys 
385 390 395 400 

Cys val Thr Lys Leu Glu Gly Lys Ile val Gln Tyr Glu Asn Leu Lys 
405 410 415 

Tyr Ser val Ile val Thr Val His Thr Gly Asp Gln His Gin Val Gly 
420 425 430 

Asn Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro Gin Ala 
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435 440 445 

Pro Thr Ser Glu Ile Gln Leu Thr Asp Tyr Gly Ala Leu Thr Leu Asp 
450 455 460 

Cys Ser Pro Arg Thr Gly Leu.  Asp Phe Asn au Met val Leu Leu Thr 
465 470 475 480 

Met Glu Lys Lys Ser Trp Leu val His Lys Gln Trp Phe Leu Asp Leu 
485 490 495 

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser Gln Glu Thr Trp Asn 
500 505 510 

Arg Gin Asp Leu Leu val Thr Phe Lys Thr Ala His Ala Lys Lys Gln 
515 520 525 

Glu val Val Val Leu Gly Ser Gln Glu Gly Ala met His Thr Ala Leu 
530 535 540 

Thr Gly Ala Thr Glu Ile Gln Thr Ser Gly Thr Thr Thr Ile Phe Ala 
545 . 550 555 560 

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly 
565 570 575 

Met Ser Tyr val Met Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu val 
580 585 590 

Ala Glu Thr Gln His Gly Thr Val Leu val Gln val Lys Tyr Glu Gly 
595 600 605 

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Ser Gln Asp Glu Lys Gly 
610 615. 620 

Val Thr Gln Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp 
625 630 635 640 

Lys Glu Lys Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu ser 
645 650 655 

Tyr Ile Val Val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe 
660 665 670 

Lys Lys Gly Ser Ser Ile Gly Lys met Phe Glu Ala Thr Ala Arg Gly 
675 680 685 

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly ser 
690 695 700 

Ile Gly Gly val Phe Thr Ser val Gly Lys Leu Ile His Gln Ile Phe 
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705 710 715 720 

Gly Thr Ala Tyr Gly val Leu Phe Ser Gly Val Ser Trp Thr Met Lys 
725 730 735 

Ile Gly Ile Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Ser 
740 745 750 

Thr Ser Leu Ser Met Thr Cys Ile Ala val Gly Met Val Thr Leu Tyr 
755 760 765 

Leu Gly Val Met Val Gin Ala Asp Ser Gly Cys Val Ile Asn Trp Lys 
770 775 780 

Gly Arg Glu Leu Lys Cys Gly Ser Gly Ile Phe val Thr Asn Glu val 
785 790 795 800 

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Ala Asp Ser Pro Lys Arg 
805 810 815 

Leu Ser Ala Ala.  Ile Gly Lys Ala Trp Glu Glu Gly val cys Gly Ile 

Arg Ser Ala 

820 

Thr Arg Leu Glu Asn 

825 

Ile 

, 

Met Trp Lys Gln 

830 

Ile Ser Asn 
835 840 845 

Glu Leu Asn His Ile Leu Leu Glu Asn Asp Met Lys Phe Thr val val 
850 855 860 

val Gly Asp val Ser Gly Ile Leu Ala Gln Gly Lys Lys Met Ile Arg 
865 870 875 880 

Pro Gin Pro Met Glu His Lys Tyr Ser Trp Lys Ser Trp Gly Lys Ala 
885 890 895 

Lys Ile Ile Gly Ala Asp Val Gln Asn Thr Thr Phe Ile Ile Asp Gly 
900 905 910 

Pro Asn Thr Pro Glu cys Pro Asp Asn Gln Arg Ala Trp Asn Ile Trp 
915 920 925 

Glu val Glu Asp Tyr Gly Phe Gly Ile Phe Thr Thr Asn Ile Trp Leu 
930 935 940 

Lys Leu Arg Asp Ser Tyr Thr Gln Val Cys Asp His Arg Leu met Ser 
945 950 955 960 

Ala Ala Ile Lys Asp Ser Lys Ala val His Ala Asp Met Gly Tyr Trp 
965 970 975 

Ile Glu Ser Glu Lys Asn Glu Thr Trp Lys Leu Ala Arg Ala Ser Phe 
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980 985 990 

Ile Glu Val Lys Thr Cys Ile Trp 	Pro Lys Ser His Thr 	Leu Trp Ser 
995 - 1000 1005 

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Ile Tyr Gly 
1010 1015 1020 

Gly Pro Ile Ser Gln His Asn Tyr Arg Pro Gly Tyr Phe Thr Gin 
1025 1030 1035 

Thr Ala Gly Pro Trp His Leu Gly Lys Leu Glu Leu Asp Phe Asp 
1040 1045 1050 

Leu Cys Glu Gly Thr Thr val Val val Asp Glu His Cys Gly Asn 
1055 1060 1065 

Arg Gly Pro Ser Leu Arg Thr Thr Thr val Thr Gly Lys Thr Ile 
1070 1075 1080 

His Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Phe 
1085 ' 1090 1095 

Lys Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro val 
1100 1105 1110 

Lys Glu Lys Glu Glu Asn Leu Val Lys Ser Met Val Ser Ala Gly 
1115 1120 1125 

Ser Gly Glu val Asp Ser Phe Ser Leu Gly Leu Leu Cys Ile Ser 
1130 1135 1140 

Ile met Ile Glu Glu Val Met. Arg Ser Arg Trp Ser Arg Lys Met 
1145 1150 1155 

Leu Met Thr Gly Thr Leu Ala Val Phe Leu Leu Leu Thr Met Gly 
1160 1165 1170 

Gln Leu Thr Trp Asn Asp Leu Ile Arg Leu Cys Ile Met val Gly 
1175 1180 1185 

Ala Asn Ala Ser Asp Lys Met Gly Met Gly Thr Thr Tyr Leu Ala 
1190 1195 1200 

Leu Met Ala Thr Phe Arg Met Arg Pro Met ?he Ala val Gly Leu 
1205 1210 1215 

Leu Phe Arg Arg Leu Thr Ser Arg Glu Val Leu Leu Leu Thr Val 
1220 1225 1230 

Gly Leu Ser Leu val Ala Ser val Glu Leu Pro Asn Ser Leu Glu 
Page 80 



PCT/SG2013/000413 

9869SG2164 Sequence listings_ST25.txt 
1235 1240 1245 

Glu Leu 	Gly Asp Gly Leu Ala Met Gly Ile Met Met Leu Lys Leu 
1250 1255 1260 

Leu Thr 	Asp Phe Gln Ser His Gin Leu Trp Ala 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 SerGln Lys Thr Thr Trp Leu Pro val Leu Leu 
1310 1315 1320 

Gly Ser 	Leu Gly Cys Lys Pro Leu Thr Met Phe Leu 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 	val Gly Ile Val Ser Ile Leu Leu Ser Ser Leu,Leu Lys 
1355 1360 1365 

Asn Asp 	Val Pro Leu Ala Gly Pro Leu Ile Ala Gly Gly met Leu 
1370 1375 1380 

Ile Ala 	Cys Tyr Val Ile 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 Val Glu Val Gln 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 
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_1490 1495 1500 

Gly Leu 	Leu Gly Arg Ser Gln Val Gly Val Gly val Phe Gln Glu 
1505 1510 1515 

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

Met Tyr 	Gln Gly Lys Arg Leu Glu Pro Ser Trp Ala 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 1570 1575 

Lys Asn 	Pro Lys Asn Val Gln Thr Ala Pro Gly Thr Phe Lys Thr 
1580 1585 1590 

Pro Glu 	Gly Glu val Gly Ala Ile Ala Leu Asp Pile Lys Pro Gly 
1595 1600 1605 

Thr Ser 	Gly Ser Pro Ile val Asn Arg Glu Gly Lys Ile Val Gly 
1610. 1615 1620 

Leu Tyr 	Gly Asn Gly Val val Thr Thr Ser Gly Thr Tyr val Ser 
1625 1630 1635 

Ala Ile 	Ala Gln Ala Lys Ala Ser Gln Glu Gly Pro Leu Pro Glu 
1640 1645 1650 

Ile 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 val Leu Ala 
1685 1690 1695 

Pro Thr 	Arg Val Val Ala Ser 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 Val Pro Asn Tyr Asn Met Ile Ile 
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1745 1750 1755 

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

Gly Tyr 	Ile SgrThr 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 Gln 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 Ile Lys Ser Gly Asn Asp Ile Ala 
1835 1840 1845 

Asn Cys 	Leu Arg Lys Asn Gly Lys Arg Val Val Gln Leu Ser Arg 
1850 . 1855 1860 

Lys Thr 	Phe Asp Thr Glu Tyr Gln Lys Thr Lys Asn Asn ASp Trp 
1865 1870 1875 

Asp Tyr 	Val Val Thr Thr Asp Ile 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 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 1930 1935 

Arg Asn 	Gln Asn Lys Glu Gly Asp Gln Tyr Ile Tyr Met Gly Gln 
1940 1945 1950 

Pro Leu 	Lys Asn Asp Glu Asp His Ala His Trp Thr. Glu Ala Lys 
1955 1960 1965 

Met Leu 	Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile 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 val Ala Ser 
2015 2020 2025 

Glu Gly 	!The Gin Tyr Ser Asp Arg Arg Trp Cys Phe Asp Gly Glu 
2030 2035 2040 

Arg Asn 	Asn Gln 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 2085 

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

Ile Gly 	Lys Leu Pr2 Gln His Leu Thr Gln Arg Ala Gln Asn Ala 
2105 2110 2115 

Leu Asp 	Asn Leu Val Met Leu His Asn Ser Glu Gln Gly Gly Lys 
2120 2125 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 Trp Met -Ala Ser 
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 Ile Pro Glu Pro Asp Arg Gln Arg Thr Pro 
2210 2215 2220 

Gln Asp 	Asn Gln 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 
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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 
2285 2290 2295 

His Thr 	Ile Glu Asn Thr Thr Ala Asn Ile Ser Leu Thr Ala Ile 
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 	Gln 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 Gln Ala Lys 
.2360 2365 2370 

Ala Thr 	Arg Glu Ala Gln Lys 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 Gln Ile Met Leu 
2405 2410 2415 

Leu Ile 	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 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 Gln 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 
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2510 2515 2520 

Ser Gly 	Ile Ile Glu Val Asp Arg Ser Glu Ala Lys Glu Gly Leu 
2525 2530 2535 

Lys Arg 	Gly Glu Thr Thr Lys His Ala Val Ser Arg Gly Thr Ala 
2540 2545 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 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 

Pro Pro 	Glu 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 	Val Glu Pro Trp Leu Arg Gly Asn Gln Phe Cys Ile Lys 
2660 2665 2670 

Ile Leu 	Asn Pro Tyr Met Pro Ser Val Val Glu Thr Leu Glu Gln 
2675 2680 2685 

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 Ile 	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 
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 Gln 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 

Trp Asp val Ile Pro Met val Thr Gln Ile Ala met Thr Asp Thr 
2825 2830 2835 

Thr Pro Phe Gly Gin Gln Arg val Phe Lys Glu Lys Val Asp Thr 
2840 2845 2850 

Arg Thr Pro Lys Ala Lys Arg Gly Thr Ala Gln 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 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 
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 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 Trp Asp Thr Arg 
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3020 3025 3030 

Ile 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 3055 3060 

Thr Tyr 	Gin Asn Lys Val val Arg Val Gln Arg Pro Ala Lys Asn 
3065 3070 3075 

Gly Thr 	Val Met Asp Val Ile Ser Arg Arg Asp Gln Arg Gly Ser 
3080 3085 3090 

Gly Gln 	Val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu 
3095 3100 3105 

Ala Gln 	Leu Ile Arg Gln Met Glu Ser Glu Gly Ile Phe Ser Pro 
3110 3115 3120 

Ser Glu 	Leu Glu Thr Pro Asn Leu Ala Glu Arg Val Leu Asp Trp 
3125 . 3130 3135 

Leu Lys 	Lys His Gly Thr Glu Arg Leu Lys Arg Met Ala Ile Ser 
3140 3145 3150 

Gly 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 

Pro Gln 	Trp Glu Pro Ser Lys Gly Trp Asn Asp Trp Gln Gin Val 
3185 3190 3195 

Pro Phe 	Cys Ser His His Phe His Gln Leu Ile Met Lys Asp`-•Gly 
3200 3205 3210 

Arg Glu 	Ile Val Val Pro Cys Arg Asn Gln 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 Ile Cys Ser 
3260 3265 3270 

Ala Val 	Pro val Asp Trp Val Pro Thr Ser Arg Thr Thr Trp Ser 
Page 88 



PCT/SG2013/000413 

9869SG2164 Sequence listings_ST25.txt 
3275 	 3280 	 3285 

Ile His 	Ala His His Gln Trp 	Met Thr Thr Glu Asp 	Met Leu Ser 
3290 	 3295 	 3300 

val Trp 	Asn Arg val Trp Ile 	Glu Glu Asn Pro Trp 	Met Glu Asp 
3305 	 3310 	 3315 

Lys Thr. 	His. Val Ser Ser Trp 	Glu Asp val Pro Tyr 	Leu Gly Lys 
3320 	 3325 	 3330 

Arg Glu 	Asp Gln Trp Cys Gly 	Ser Leu Ile Gly Leu 	Thr Ala Arg 
3335 	 3340 	 3345 

Ala Thr 	Trp Ala Thr Asn Ile 	Gln ValAaIeAsn 	Gln Val Arg 
3350 	 3355 	 3360 

Arg Leu 	Ile Gly Asn Glu Asn 	Tyr Leu Thr Ser Met 	Lys Arg Phe 
3365 	 3370 	 3375 

Lys Asn 	Glu Ser Asp Pro Glu 	Gly Ala Leu Trp 
3380 	 3385 

<210> 	10 
<211> 	3391 
<212> 	PRT 
<213> 	Dengue virus type 2 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2492)..(3391) 
<223> 	Non-structural protein 5 in DENY-2 MT mutant passage 10 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2552)..(2552) 
<223> 	Mutation of Lys to Ala 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2708)..(2708) 
<223> 	Mutation from Glu to Ala 

<400> 	10 

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 Gln Gln Leu Thr Lys Arg 
20 	 25 	 30 

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 	 60 
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Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn Val 
65 70 75 80 

Leu Arg Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn 
85 90 95 

Arg Arg Arg Arg Thr Ala Gly Ile Ile Ile Met Met Ile Pro Thr val 
100 105 110 

Met Ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro His Met Ile Val 
115 120 125 

Ser Arg Gln Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu Asn Gly 
130 135 140 

val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu 
145 150 155 160 

Asp Thr Ile Thr Tyr Asn Cys Pro Leu Leu Arg Gln Asn Glu Pro Glu 
165 170 175 

.Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp Val Thr Tyr Gly 
180 185 190 

Thr Cys Thr Ala Thr -Gly Glu His Arg Arg Glu Lys Arg Ser Val Ala 
195 200 205 

Leu Val 	Pro His Val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp 
210 215 220 

Met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg Ile Glu Thr Trp 
225 230 235 240 

val 	Leu Arg His Pro Gly Phe Thr Ile Met Ala Ala Ile Leu Ala Tyr 
245 250 255 

Thr Ile Gly Thr Thr Tyr Phe Gln Arg val Leu Ile Phe Ile Leu Leu 
260 265 270 

Thr Ala Val Thr Pro Ser Met Thr met Arg Cys Ile Gly Ile Ser Asn 
275 280 285 

Arg Asp Phe Val Glu Gly Val Ser Gly Gly Ser Trp Val Asp Ile val 
290 295 • 300 

Leu Glu His Gly Ser Cys Val Thr Thr Met Ala Lys Asn Lys Pro Thr 
305 310 315 320 

Leu Asp Phe Glu Leu val Lys Thr Glu Ala Lys His Pro Ala Thr Leu 
325 330 335 
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Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Ala Ser 
340 345 350 

Arg Cys Pro Thr 
355 

Gin Gly Glu Pro 
360 

Ser Leu Asn Glu Glu 
365 

Gln Asp Lys 	, 

Arg Phe Val Cys Lys His Ser Met val Asp Arg Gly Trp Gly Asn Gly 
- 	370 375 380 

Cys Gly Leu Phe Gly Lys Gly Gly Ile Val Thr Cys Ala Met Phe Thr 
385 390 395 400 

Cys Lys Lys Asn Met Glu Gly Lys Val Val Gln Pro Glu Asn Leu Glu 
405 410 415 

Tyr Thr Ile val Ile Thr Pro His Ser Gly Glu Glu Asn Ala Val Gly 
420 425 - 430 

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Val Thr Pro Gln Ser 
435 440 445 

Ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr Val Thr Met Glu 
450 455 460 

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met VaT Leu Leu Gln 
465 470 475 480 

Met Glu Asn Lys Ala Trp Leu Val His Arg Gln Trp Phe Leu Asp Leu 
485 490 495 

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gln Gly Ser Asn Trp Ile 
500 505 510 

Gin Lys Glu Thr Leu val Thr Phe Lys Asn Pro His Ala Lys Lys Gln 
515 520 525 

Asp Val val Val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu 
530 535 540 

Thr Gly Ala Thr Glu Ile Gln Met Ser Ser Gly Asn Leu Leu Phe Thr 
545 550 555 560 

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu Gln Leu Lys Gly 
565 • 570 575 

Met. Ser Tyr Ser met Cys Thr Gly Lys Phe Lys val val Lys Glu Ile 
580 585 • 590 

Ala Glu Thr Gln His Gly Thr Ile Val Ile Arg Val Gln Tyr Glu Gly 
595 600 605 
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Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys 
610 615 620 

Arg His Val Leu Gly Arg Leu Ile Thr val Asn Pro Ile Val Thr Glu 
625 630 635 640 

Lys Asp ser Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser 
645 650 655 

Tyr Ile Ile Ile Gly Val Glu 'Pro Gly Gln Leu Lys Leu Ser Trp Phe 
660 665 670 

Lys Lys Gly Ser Ser Ile Gly Gln Met Phe Glu Thr Thr Met Arg Gly 
675 680 685 

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser 
690 695 700 

Leu Gly Gly Val Phe Thr Ser Ile Gly Lys Ala Leu His Gln Val Phe 
705 710 715 720 

Gly Ala Ile Tyr Gly Ala -A a P e Ser Gly Val Ser Trp Thr Met Lys 
725 730 735 

Ile Leu Ile Gly Val val Ile Thr Trp Ile Gly met Asn Ser Arg Ser 
740 745 750 

Thr Ser Leu Ser Val Ser Leu val Leu val Gly Val Val Thr Leu Tyr 
755 760 765 

Leu Gly Val met Val Gln Ala Asp Ser Gly Cys val Val Ser Trp Lys 
770 775 780 

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn Val 
785 790 795 800 

His Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys 
805 810 815 

Leu Ala Ser Ala Ile Gin Lys Ala His Glu Glu Gly Ile Cys Gly Ile 
820 825 830 

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro 
835 840 845 

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile met 
850 855 860 

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg 
865 870 875 880 
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Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Ala Trp Gly Lys Ala 
885 	 890 895 

Lys Met Leu Ser Thr Glu Leu His Asn His Thr Phe Leu Ile Asp Gly 
900 	 905 910 

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu 
915 	 920 	 925 

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu 
930 	 935 	 940 

Lys Leu Lys Glu Arg Gln Asp Val Phe Cys Asp Ser Lys Leu Met Ser 
945 950 	 955 960 

Ala Ala Ile Lys Asp Asn Arg Ala Val His Ala Asp Met Gly Tyr Trp 
965 	 970 975 

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe 
980 	 985 990 

Ile Glu Val Lys Ser Cys His Trp 	Pro Lys Ser His Thr Leu Trp Ser 
995 	 _ 	1000 	 1005 

Asn Gly 	Val 	Leu Glu Ser Glu 	Met Ile Ile Pro Lys Asn Phe Ala 
1010 	 1015 	 1020 

Gly Pro 	Val Ser Gln His Asn 	Tyr Arg Pro Gly Tyr His Thr Gln 
1025 	 1030 	 1035 

Thr Ala 	Gly Pro Trp His Leu 	Gly Arg Leu Glu Met Asp Phe Asp 
1040 	 1045 	 1050 

Phe Cys 	Glu Gly Thr Thr val 	val Val Thr Glu Asp Cys Gly Asn 
1055 	 1060 	 1065 

Arg Gly 	Pro Ser Leu Arg Thr 	Thr Thr Ala. Ser Gly Lys Leu Ile 
1070 	 1075 	 1080 

Thr Glu 	Trp Cys Cys Arg Ser 	Cys Thr Leu Pro Pro Leu Arg Tyr 
1085 	 1090 	 1095 

Arg Gly 	Glu Asp Gly Cys Trp 	Tyr Gly Met Glu Ile Arg Pro Leu 
1100 	 1105 	 1110 

Lys Glu 	Lys Glu Glu Asn Leu 	Val Asn Ser Leu Val Thr Ala Gly 
1115 	 1120 	 1125 

His 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 Phe Val Thr Leu IeTrGly 
1160. 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 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 Lys Glu 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 Gln 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 Gln Gln Lys Ala Asp Trp Ile Pro Leu Ala Leu 
1310 1315 1320 

Thr Ile 	Lys 
1325 

Gly Leu Asn Pro 
1330 

Thr Ala,  Ile Phe Leu 
1335 

Thr Thr Leu 

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

Met Ala 	val 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 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 Gln Thr Leu 	Thr Ile Leu 
1430 1435 1440 

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 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 Gln Lys . 
1490 1495 1500 

Gly Ile Leu Gly Tyr Ser Gln 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 
1520 1525 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 Gin Val Leu Ala Leu 	Glu Pro Gly 
1565 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 160.5 

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 Ile Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn 	Pro Glu Ile 
1640 1645 1650 
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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 

Thr Arg 	val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu 
1700 1705 1710 

P.m Ile 	Arg Tyr Gln Thr Pro Ala Ile Arg Ala Glu His Thr Gly 
1715 1720 1725 

Arg Glu 	Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg 
1730 1735 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 Gly 
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 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 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 Gln Tyr Ile Tyr 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 
1985 1990 1995 

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 Ile 	Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly Val Lys 
2030 2035 2040 

Asn Asn 	Gln 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 

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 Leu 
2150 2155 2160 
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Phe Leu 
2165 

Met Ser GIN, Lys Gly 
2170 

Ile Gly Lys Met Thr 
2175 

Leu Gly Met 

Cys Cys Ile Ile Thr Ala Ser Ile 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 2200 2205 

Ile Val Leu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln 
2210 2215 2220 

Asp Asn Gln 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 Gln Gln 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 Ile Thr Pro Met Leu Arg His Ser 
2285 2290 2295 

Ile Glu Asn Ser Ser val Asn Val Ser Leu Thr Ala Ile Ala Asn 
2300 2305 2310 

Gln Ala Thr Val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser 
2315 2320 2325 

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

Gln val Asn Pro Ile Thr Leu Thr Ala Ala Leu Leu. Leu Leu Val 
2345 2350 2355 

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu Gin Ala Lys Ala Thr 
2360 2365 2370 

Arg Glu Ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro 
2375 2380 2385 

Thr Val Asp Gly Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr 
2390 2395 2400 

... 

Asp Pro Lys Phe Glu Lys Gln Leu Gly Gin Val Met Leu Leu Val 
2405 2410 2415 
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Leu Cys 	Val Thr Gin val Leu Met Met Arg Thr Thr Trp Ala Leu 
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 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 Gln Ile Tyr Lys Lys Ser Gly 
2510 2515 2520 

Ile Gin 	Glu Val Asp Arg Thr Leu Ala Lys Glu Gly Ile 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 2560 2565 

Val Asp 	Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly 
2570 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 Gln Ser Gly Val Asp Val Phe Phe Thr Pro Pro 
2615 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 Asn Leu 
2645 2650 2655 

val Glu 	Asn Trp Leu Asn Asn Asn Thr Gln Phe Cys Ile 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 Leu Ser Arg 
2690 2695 2700 

Asn Ser Thr His Ala Met Tyr Trp Val Ser Asn Ala Ser Gly 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 2740 2745 

Leu Gly ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Thr Pro 
2750 2755 2760 

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 Gln Asp His Pro Tyr Lys Thr 
2780 2785 2790 

Trp Ala 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 Ile Pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr 
2825 2830 2835 

Pro Phe Gly Gln Gln Arg Val Phe Lys Glu Lys Val Asp Thr Arg 
2840 2845 2850 

T r Gln Glu Pro Lys Glu Gly.  Thr Lys Lys Leu Met Lys Ile Thr 
2855 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 Val 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 

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

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 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 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 Gln 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 3105 

Gln Leu Ile. Arg Gln Met Glu Gly Glu Gly Val Phe Lys Ser Ile 
3110 3115 3120 

Gln His Leu Thr val 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 

Page 101 



PCT/SG2013/000413 

9869SG2164 Sequence listings_ST25.txt 

Gln Trp 	Glu Pro Ser Arg Gly.  Trp Asn Asp Trp Thr Gin 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 Gln Asp Glu Leu Ile Gly Arg 
3215 3220 3225 

Ala Arg 	Ile Ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala 
3230 3235 3240 

Cys Leu 	Gly Lys Ser Tyr Ala Gln 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 3315 

Thr Pro 	Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg 
3320 3325 3330 

Glu Asp 	Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala 
3335 3340 3345 

Thr Trp 	Ala Lys Asn Ile Gln Thr Ala Ile Asn Gln val 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 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> MISC_FEATURE 
<222> (2551)..(2551) 
<223> Mutation from Glu to Ala 

<220> 
<221> MISC_FEATURE 
<222> (2706)..(2706) 
<223> MUtation -from Lys to Ala. 

<400> 11 

Met Asn Asn Gln Arg Lys Lys Thr Gly Lys Pro Ser Ile Asn Met Leu 
1 5 10 15. 

Lys Arg Val Arg Asn Arg Val Ser Thr Gly Ser Gin Leu Ala Lys Arg 

Phe Ser Arg 

20 

Gly 

, 

Leu Leu Asn 

. 

Gly 

.25 

Gln 

• 

Gly Pro Met Lys 

30 

Leu Val Met 
35 40 45 

Ala Phe Ile Ala Phe Leu Arg Phe Leu Ala Ile Pro Pro Thr Ala Gly.  
50 55 60 • 

Ile Leu Ala Arg Trp Gly Thr Phe Lys Lys Ser Gly Ala Ile Lys Val 
65 	. 70- 75 • 80 

Leu. Arg Gly Phe.Lys Lys Glu Ile Ser Asn Met Leu Ser Il.e.  IleAsn 
85 90 95 

. . 
Arg Arg Lys Lys Thr Ser Leu Cys Leu Met Met Met.Leu .Pro Ala Thr 

100 105 110 

Leu Ala Phe His Leu Thr Ser Arg Asp Gly Glu Pro Arg Met Ile Val 
115 120 125 

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser ,Gly 
130 135 140 

Ile Asn met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met.Cys Asp 
145 150 _ 155 . 160 

Asp Thr val Thr Tyr Lys Cys Pro Leu Ile Thr Glu Val Glu Pro Glu 
165 - 170 175 

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp val Thr Tyr Gly 
• 180 185 190 

Thr Cys Asn Gln Ala Gly Glu His Arg Arg Asp Lys Arg Ser Val Ala 
195 200 205 

Leu Ala Pro His Val Gly Met Gly Leu Asp Th.r Arg Ala Gln Thr Trp 
210 215 . 220 
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Met Ser Ala Glu Gly Ala Trp Arg Gin Val Glu Lys Val Glu Thr Trp 
225 230 235 240 

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

Tyr Ile Gly Thr Ser Leu Thr Gln Lys Val val Ile Phe Ile Leu Leu 
260 265 270 

Met Leu Val Thr Pro Ser Met Thr Met Arg Cys val Gly Val Gly Asn 
275 280 285 

Arg Asp Phe Val Glu Gly Leu Ser Gly Ala Thr Trp Val Asp-val Val 
290 295 300 

Leu Glu His Gly Gly Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr 
305 310 315 320 

Leu Asp Ile Glu Leu Gln Lys Thr Glu Ala Thr Gln Leu Ala Thr Leu 
325 330 335 

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn val-Thr Thr Asp Ser  ' 
340 345 350 

Arg Cys Pro Thr Gin Gly Glu Ala Ile Leu Pro Glu Glu Gin Asp Gin 
355 360 365 

Asn Tyr Val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Asn Gly 
370 375 380 

Cys Gly Leu Phe Gly Lys Gly Ser Leu Val Thr Cys Ala Lys Phe Gln 
385 390 395 400 

Cys Leu Glu Leu Ile Glu Gly Lys Val val Gln His Glu Asn. Leu Lys 
405 410 415 

Tyr Thr Val Ile Ile Thr Val His Thr Gly Asp Gln His Gln val Gly 
420 425 430 . 

' 

Asn Glu Thr Gin Gly Val Thr Ala Glu Ile Thr Pro Gln Ala ser -Nhr 
435 440 445 

Val Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser 
450 455 460 

Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Leu Leu Thr Met Lys 
465 470 475 480 

Asn Lys Ala Trp Met val His Arg Gln Trp Phe Phe Asp Leu Pro Leu 
485 490 495 
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Pro Trp Thr Ser Gly Ala Thr Thr Glu Thr Pro Thr Trp Asn Lys Lys 
500 505 510 

Glu Leu Leu val Thr Phe Lys Asn Ala His Ala Lys Lys Gln Glu val 
515 520 525 

val val Leu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu Thr Gly 
530 535 540 

Ala Thr Glu Ile Gln Thr Ser Gly Gly Thr Ser Ile Phe Ala Gly His 
545 550 555 560 

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser 
565 570 575 

Tyr Ala Met Cys Ser Asn Ala Phe Val Leu Lys Lys Glu val Ser Glu 
580 585 590 

Thr Gln His Gly Thr Ile Leu Ile Lys val Glu Tyr Lys Gly Glu Asp 
595 600 605 

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly Gln Gly Lys Ala 
610 615 620 

His Asn Gly Arg Leu Ile Thr Ala Asn Pro Val val Thr Lys Lys Glu 
625 630 635 640 

Glu Pro Val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile 
645 650 655 

Ile Ile Gly Thr Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys 
660 665 670 

Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Arg 
675 680 685 

Arg met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly ser val Gly 
690 695 700 

Gly val Leu Asn Ser Leu Gly Lys Met Val His Gln Ile Phe Gly Ser 
705 710 715 720 

Ala Tyr Thr Ala Leu Phe Ser Gly Val Ser Trp Ile Met Lys Ile Gly 
725 730 735 

Ile Gly Val Leu Leu Thr Trp Ile Gly Leu Asn ser Lys Asn Thr Ser 
740 745 750 

Met Ser Phe ser Cys Ile val Ile Gly Ile Ile Thr Leu Tyr Leu Gly 
755 760 765 
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Ala val Val Gln Ala Asp Met Gly Cys Val Ile Asn Trp Lys Gly Lys 
770 775 780 

Glu Leu Lys Cys Gly ser Gly Ile Phe Val Thr Asn Glu Val His Thr 
785 790 795 800 

Trp Thr Glu Gln Tyr Lys Phe Gin Ala Asp Ser Pro Lys Arg Leu Ala 
805 810 815 

Thr Ala Ile Ala Gly Ala Trp Glu Asn Gly Val Cys Gly Ile Arg Ser 
820 825 830 

Thr Thr Arg Met Glu Asn Leu Leu Trp Lys Gln Ile Ala Asn Glu Leu 
835 840 845 

Asn Tyr Ile Leu Trp Glu Asn Asn Ile Lys Leu Thr Val Val Val Gly 
850 855 860 

Asp Ile Ile Gly Ile Leu Glu Gln Gly Lys Arg Thr Leu Thr Pro Gln 
865 870 875 880 

Pro Met Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Ile 
885 890 895 

val Thr Ala Glu Ile Gln Asn Ser ser Phe Ile Ile Asp Gly Pro Asn 
900 905 910 

Thr Pro Glu Cys Pro Asn Ala Ser Arg Ala Trp Asn Val Trp Glu val 
915 920 925 

Glu Asp Tyr Gly Phe Gly Val Phe Thr Thr Asn Ile Trp Leu Lys Leu 
930 935 940 

Arg Glu Met Tyr Thr Gln Leu Cys Asp His Arg Leu Met Ser Ala Ala 
945 950 955 960 

val Lys Asp Glu Arg Ala Val His Ala Asp Met Gly Tyr Trp Ile Glu 
965 970 975 

Ser Gln Lys Asn Gly Ser Trp Lys Leu Glu Lys Ala Ser Leu Ile Glu 
980 985 990 

Val Lys Thr Cys Thr Trp Pro Lys Ser His Thr Leu Trp. 	Ser Asn Gly 
995 1000 1005 

Val Leu Glu Ser Asp Met Ile Ile Pro Lys Ser Leu 	Ala Gly Pro 
1010 1015 1020 

Ile Ser 	Gln His Asn Tyr Arg Pro Gly Tyr His Thr 	Gln Thr Ala 
1025 1030 1035 
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Gly Pro 	Trp His Leu Gly Lys Leu Glu Leu Asp Phe Asn Tyr Cys 
1040 1045 1050 

Glu Gly 	Thr Thr val Val Ile Thr Glu Asn Cys Gly Thr Arg Gly 
1055 1060 1065 

Pro Ser 	Leu Arg Thr Thr Thr Val Ser Gly Lys Leu.  Ile His Glu 
1070 1075 1080 

Trp Cys 	Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr Met Gly 
1085 1090 1095 

Glu Asp 	Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Ile Asn Glu 
1100 1105 1110 

Lys Glu 	Glu Asn Met Val Lys Ser Leu val Ser Ala Gly Ser Gly 
1115 1120.;:;:':. 1125 

Lys Val 	Asp Asn Phe Thr Met Gly Val Leu Cys Leu Ala Ile Leu 
1130 1135 1140 

Phe Glu 	Glu Val Met Arg Gly Lys Phe Gly Lys Lys His Met Ile 
1145 1150 1155 

Ala Gly .Val Leu Phe Thr.  Phe Val Leu Leu Leu Ser Gly Gln Ile 
1160 1165 1170 

Thr Trp. Arg Asp Met Ala Arg Thr Leu Ile Met Ile Gly Ser Asn 
1175 1180 1185 

Ala Ser 	Asp Arg Met Gly Met Gly Val Thr Tyr Leu Ala Leu Ile 
1190 1195 1200 

Ala Thr 	Phe Lys Ile Gln Pro Phe Leu Ala Leu Gly Phe Phe Leu 
1205 1210 1215 

Arg Lys 	Leu Thr Ser Arg Glu Asn Leu Leu Leu Gly Val Gly Leu 
1220 1225 1230 

Ala Met 	Ala Thr Thr Leu Gln Leu Pro Glu Asp Ile Glu Gln Met 
1235 1240 1245 

Ala Asn 	Gly Ile Ala Leu Gly Leu met Ala Leu Lys Leu Ile Thr 
1250 1255 1260 

Gin Phe 	Glu Thr Tyr Gln Leu Trp Thr Ala Leu Val Ser Leu Met 
1265 1270 1275 

Cys Ser 	Asn Thr Ile Phe Thr Leu- Thr Val Ala Trp.  Arg Thr Ala 
1280 1285 1290 
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Thr Leu 	Ile Leu Ala Gly Ile Ser Leu Leu Pro val Cys 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 

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

val Gly 	Leu Val 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 1375 1380 

Cys 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 Gln Thr Gly Val 
1400 1405 . 1410 

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

Ile 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 Gln Thr Gln Arg 
1460 1465 1470 

Ser Gly 	val Leu Trp Asp Val Pro ser Pro Pro Glu Thr Gln Lys 
1475 1480 1485 

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

Phe Gly 	Lys Thr Gln Val Gly Val Gly val Gin 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 Ile 	Ser Tyr Gly Gly Gly Trp Arg Leu Ser Ala Gin Trp Gln 
1550 1555 1560 

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

Pro Lys 	Asn Phe Gln Thr Met Pro Gly Ile Phe Gln 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 1620 

Gly ASh 	Gly Val val Thr Lys Asn Gly Gly Tyr Val ser Gly Ile 
1625 1630 1635 

Ala Gln 	Thr Asn Ala Glu Pro Asp Gly Pro Thr Pro Glu Leu Glu 
1640 1645 1650 

Glu Glu 	met Phe Lys Lys Arg Asn LeuTrIeMet Asp Leu His 
1655 1660 1665 

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

Glu Ala 	Ile 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 

Ile Arg 	Tyr Gln Thr Thr Ala Thr Lys Ser Glu His Thr Gly Lys 
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 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 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 	Ile Glii.Asp Glu Glu Arg Asp Ile Pro Glu Arg Ser Trp 
1805 1810 1815 

Asn Ser 	Gly Asn Asp Trp Ile Thr Asp Phe Ala 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' Asn Gly Lys Lys Val Ile Gin Leu Ser Arg Lys Thr 
1850 1855 1860 

Phe Asp 	Thr Glu Tyr Gln 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 1885 1890 

Asp Arg 	val Ile Asp Pro Arg Arg Cys Leu Lys Pro val Ile Leu 
1895 1900 - 1905 

Thr Asp 	Gly Pro Glu Arg Val Ile Leu Ala Gly Pro Met Pro Val 
1910 . 1915 ' 1920 - 

Thr. val 	Ala Ser Ala Ala Gln Arg Arg Gly Arg Val Gly Arg Asn 
1925 ' 1930 1935 

Pro Gln 	Lys 
1940 

Glu Asn Asp Gln 
1945 

Tyr Ile Phe Thr Gly 
1950 

Gln Pro Leu, 

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 1980 

Glu Pro 	Glu Arg Glu Lys Ser Ala Ala Ile Asp Gly Glu 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 Gln 	Ile 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 Gly 
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 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 
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 

cys val 	Val Ala Ser Ser Gly Met Leu Trp Met Ala Asp Ile Pro 
2180 2185 2190 

Leu Gln 	Trp Ile Ala Ser Ala Ile 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 Gln 	Leu Ala Tyr val val Ile Gly Ile 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 

Tyr 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 Arg His Thr Ile 
2285 2290 2295 

Glu Asn 	Ser Thr Ala Asn Val Ser Leu Ala Ala Ile Ala Asn Gln 
2300 2305 2310 
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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 Gln 
2330 2335 2340 

Val Asn 	Pro Leu Thr Leu Thr Ala Ala val Leu Leu Leu Val Thr 
2345 2350 2355 

His Tyr 	AlaIeIeGyPro Gly Leu GlnAaLys AlaTr,Arg 
2360 	- 	 2365 2370 

Glu Ala 	Gln Lys Arg Thr Ala Ala Gly Ile Met .Lys Asn Pro Thr 
2375 2380 2385 

Val Asp 	Gly Ile met Thr Ile Asp Leu Asp Pro val Ile Tyr Asp 
2390 2395 2400 

Ser Lys 	Phe Glu Lys Gln Leu Gly Gln Val Met Leu Leu Val Leu 
2405 2410 2415 

Cys Ala 	Val Gln Leu Leu Leu Met Arg Thr Ser Trp Ala Phe Cys 
2420 2425 2430 

Glu 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 	Ile Met Lys Ser Val Gly Thr Gly Lys Arg Gly Thr Gly 
2480 2485 2490 

Ser Gln 	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 2530 2535 

Glu Ile 	Thr His His Ala Val Ser Arg Gly Ser Ala Ala Leu Gln 
2540 2545 2550 

Trp Phe 	Val Glu Arg Asn Met val 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 Lys 	Leu met Ser Gly Lys Asp Val Phe Tyr Leu Pro Pro Glu 
2615 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 Gln Phe Cys Ile Lys Val Leu Asn 
2660 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 	Ala Met Tyr Trp Ile Ser Asn Gly Thr Gly Asn Ile val 
2705 2710 2715 

Ser Ser 	Val Asn Met Val Ser Arg Leu Leu Leu Asn Arg Phe Thr 
2720 2725 2730 

Met Thr 	Tyr Arg Lys Pro Thr Ile Glu Lys Asp val Asp Leu Gly 
2735 2740 2745 

Ala Gly 	Thr Arg His val Asn Ala Glu Pro Glu Thr Pro Asn met 
2750 2755 2760 

Asp val 	Ile 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 *Mr Gin Met Ala Met Thr Asp Thr Thr Pro Phe 
2825 2830 2835 

Gly Gln 	Gln Arg val Phe Lys Glu Lys val 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 

 

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 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 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 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 Arg Ile Thr Glu 
3020 3025 3030 

Asp Asp 	Leu His Asn Glu Glu Lys Ile Thr Gln Gln Met Asp.  Pro 
3035 3040 3045 

Glu HiS 	Arg Gln Leu Ala Asn Ala Ile Phe Lys Leu Thr Tyr Gin 
3050 3055 3060 

Asn Lys 	val val Lys Val Gln Arg Pro Thr Pro Lys Gly Thr val 
3065 3070 3075 

Page 114 



PCT/SG2013/000413 

9869SG2164 Sequence listings_ST25.txt 

Met Asp Ile Ile Ser Arg Lys Asp Gin Arg Gly Ser Gly Gln Val 
3080 3085 3090 

Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala Gln Leu 
3095 3100 3105 

Ile Arg Gln 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 
3155 3160 3165 

Leu Ala Leu Asn Asp Met Gly Lys Val Arg Lys Asp Ile Pro Gln 
3170 3175 3180 

Trp Gln Pro Sei.  Lys Gly Trp Gin 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 3240 

Leu Gly Lys Ala Tyr Ala Gln Met Trp Ala 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 Val Trp Ile Glu 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 
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Asp Gln 	Trp Cys Gly Ser Leu 	Ile Gly Leu Thr Ser Arg Ala. Thr 
3335 3340 	 3345 

Trp Ala 	Gin Asn Ile Leu Thr 	Ala Ile Gln Gln Val Arg Ser Leu 
3350 3355 	 3360 

Ile Gly 	Asn Glu Glu Phe Leu 	Asp Tyr Met Pro Ser Met Lys Arg 
3365 3370 	 3375 

Phe Arg 	Lys Glu Glu Glu Ser 	Glu Gly Ala Ile Trp 
3380 3385 	 3390 

<210> 	12' 
<211> 	3387 
<212> 	PRT 
<213> 	Dengue virus -type 4 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2488)..(3387) 
<223> 	Non-structural protein 5 of DENV-4 MT mutant passage 5 

<220> . 
<221> 	MISC_FEATURE 
<222> 	(2548)..(2548) 
<223> 	Mutation from Lys to Ala 

<220> 
<221> 	MISC_FEATURE 
<222> 	(2704)..(2704) 
<223> 	Mutation from Glu to Ala 

<400> 	12 

Met Asn Gln Arg Lys Lys val val Arg Pro Pro Phe Asn Met Leu Lys 
1 5 10 15 

Arg Glu Arg Asn Arg val Ser Thr Pro Gln Gly Leu val Lys Arg Phe 
20 25 30 

Ser Thr Gly Leu Phe Ser Gly Lys Gly Pro Leu Arg Met Val 	Leu.Ala 
35 40 	 45 

Phe Ile Thr Phe Leu Arg Val Leu Ser Ile Pro Pro Thr Ala Gly Ile 
50 55 	 60 

Leu Lys Arg Trp Gly Gln Leu Lys Lys Asn Lys Ala Ile Lys Ile Leu 
65 70 75 80 

Ile Gly Phe Arg Lys Glu Ile Gly Arg Met Leu Asn Ile Leu Asn Arg 
85 90 95 

Arg Arg Arg Ser Thr Met Thr Leu Leu Cys Leu. Ile Pro Thr Val Met 
100 105 110 
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Ala Phe His Leu Ser Thr Arg Asp Gly Glu Pro Leu Met Ile Val Ala 

115 120 125 

Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly Ile 
130 135 140 

Asn Lys Cys Thr Leu Ile Ala met Asp Leu Gly Glu Met Cys Glu Asp 
145 150 155 160 

Thr Val Thr Tyr Lys Cys Pro Leu Leu Val Asn Thr Glu Pro Glu Asp 
165 170 175 

Ile Asp Cys Trp Cys Asn Leu Thr Ser Thr Trp Val Met Tyr Gly Thr 
180 _ 185 -  190 

Cys Thr Gln Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser Val Ala Leu 
195 200 205 

Thr Pro His Ser Gly Met Gly Leu Glu Thr. Arg Ala Glu Thr Trp-Met 
210 215 220 

Ser Ser GlU Gly Ala Trp Lys His Ala Gln Arg Val_Glu Ser Trp Ile 
225 230 ' 235 240 

LeutArg-Asn..pro Gly Phe.  Ala Leu Leu Ala Gly Phe Met Ala Tyr Met. 
245 250 255 

Ile Gly Gln.Thr . Gly Ile Gln Arg Thr Val Phe Phe val Leu Met Met 
260 265 270 

Leu Val Ala Pro 
275 

Ser 
r 
Tyr Gly Met 

280 
Arg Cys Val Gly val 

285 
Gly Asn Arg 

Asp Phe val Glu Gly val Ser Gly Gly Ala Trp Val Asp Leu val Leu 
290 295 300 

Glu His Gly Gly Cys Val Thr Thr Met Ala Gln Gly Lys Pro Thr Leu 
305 310 315 320 

Asp Phe Glu Leu Thr Lys. Thr Thr Ala Lys Glu Val Ala Leu. Leu Arg 
325 330 335 

Thr Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr Arg 
340 345 350 

Cys Pro Thr Gln Gly Glu Pro Tyr Leu Lys Glu Glu Gin Asp Gln Gln 
355 360 365 

Tyr Ile Cys Arg Arg Asp val val Asp Arg Gly Trp Gly Asn Gly Cys 
370 375 380 
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Gly Leu Phe Gly Lys Gly Gly val val Thr Cys Ala Lys Phe Ser cys 
385 390 395 400 	 . 

Ser Gly Lys Ile Thr Gly Asn Leu Val Gln Ile Glu Asn Leu Glu Tyr 
405 410 415 

Thr val val Val Thr val His Asn Gly Asp Thr His Ala val Gly Asn 
420 425 430 

Asp Thr Ser Asn His Gly val Thr Ala Thr Ile Thr Pro Arg Ser Pro 
435 440 445 

Ser val Glu val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp Cys 
450 455 460 

Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu met Ile Leu Met Lys met 
465 470 475 480 

Lys Lys Lys Thr Trp Leu Val His Lys Gln Trp Phe Leu Asp Leu Pro 
485 490 495 

Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Asn Tyr 
SOO 505 510  

Lys Glu Arg. Met Val Thr Phe ,Lys val.Pro His Ala Lys Arg Gin Asp 
515 520 525 

val Thr Val Leu Gly Ser Gln Glu Gly Ala Met His Ser Ala Leu Ala 
530 535 540 

Gly Ala Thr Glu val Asp Ser Gly Asp Gly Asn His Met Phe Ala Gly 
545 550 555 560 

His Leu Lys cys Lys val Arg Met Glu Lys Leu Arg Ile Lys Gly met 
565 570 575 

Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu met Ala 
580 585 590 

Glu Thr Gln His Gly Thr Ala val val Lys val Lys Tyr Glu Gly Ala.  
595 600 605 

Gly Ala Pro Cys Lys Ile Pro Ile Glu Ile Arg Asp val Asn Lys Glu 
610 615 620 

Lys val Val Gly Arg Ile Ile Ser Ser Thr Pro Phe Ala Glu Asn Thr 
625 630 635 640 

Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr 
645 650 655 
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Ile Val 	Ile Gly val Gly Asn Ser Ala Leu Thr Leu His Trp Phe Arg 

660 665 670 

Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly Ala 
675 680 685 

Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser Val 
690 695 700 

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

Ser Val Tyr Thr Thr Met Phe Gly Gly val Ser Trp Ile Ile Arg Ile 
725 730 735 

Leu Ile Gly Leu Leu val Leu Trp Ile Gly Thr Asn Ser Arg As'n Thr 
740 745 750 

Ser Met Ala Met Thr cys Ile Ala Val Gly Gly Ile Thr Leu Phe Leu 
755 760 - 765 

Gly Phe Thr Val Gln Ala Asp Met Gly Cys val val Ser Trp Asn Gly 
770 775 780 

Lys Glu Leu Lys Cys Gly ser Gly Ile Phe val val Asp Asn Val His 
785 790 795 800 

Thr Trp Thr Glu Gln Tyr Lys Phe Gln Pro Glu Ser Pro Ala Arg Leu 
805 810 815 

Ala ser Ala Ile Leu Asn Ala His Lys Asp Gly val Cys Gly Ile Arg 
820 825 830 

Ser Thr Thr Arg Leu Glu Asn val Met Trp Lys Gln Ile Thr Asn Glu 
835 840 845 

Leu Asn Tyr Val Leu Trp Glu Gly Gly His Asp Leu Thr val Val Ala 
850 855 860 

Gly Asp Val Lys Gly Val Leu Thr Lys Gly Lys Arg Ala Leu Thr Pro 
865 870 875 880 

Pro Val Asn Asp Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys 
885 890 895 

Ile Phe Thr Pro Glu Ala Arg Asn Ser Thr Phe Leu Ile Asp Gly Pro 
900 905 910 

Asp Thr Ser Glu Cys Pro Asn Glu Arg Arg Ala Trp Asn Phe Phe Glu 
915 920 925 
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Val Glu Asp Tyr Gly Phe Gly Met Phe Thr Thr Asn Ile Trp Met Lys 

930 935 	 940 

Phe Arg Glu Gly Ser Ser Glu val Cys Asp His Arg Leu Met Ser Ala 
945 	 950 	 955 	 960 

Ala Ile Lys Asp Gln Lys Ala Val His Ala Asp Met Gly Tyr Trp Ile 
965 	 970 	 975 

Glu Ser Ser Lys Asn Gln Thr Trp Gln Ile Glu Lys Ala Ser Leu Ile 
980 985 990 

Glu Val Lys Thr Cys Leu Trp Pro 	Lys Thr His Thr Leu 	Trp Ser Asn 
995 1000 1005 

Gly Val 	Leu Glu Ser Gln Met 	Leu Ile Pro Arg Ser 	Tyr Ala Gly 
1010 1015 1020 

Pro Phe 	Ser Gln His Asn Tyr 	Arg Gin Gly Tyr Ala 	Thr Gln Thr 
1025 1030 1035 

Val Gly 	Pro Trp His Leu Gly. 	Lys Leu Glu Ile Asp 	Phe Gly Glu 
1040 1045 1050 

Cys Pro 	Gly Thr Thr Val Thr 	Ile Gln Glu Asp Cys 	Asp His Arg 
1055 1060 1065 

Gly Pro 	Ser Leu Arg Thr Thr 	Thr Ala Ser Gly Lys 	Leu Val Thr 
1070 1075 1080 

Gln Trp 	Cys Cys Arg Ser Cys 	Thr Met Pro Pro Leu 	Arg Phe Leu 
1085 1090 1095 

Gly Glu 	Asp Gly Cys Trp Tyr 	Gly Met Glu Ile Arg 	Pro Leu Ser 
1100 1105 1110 

Glu Lys 	Glu Glu Asn Met Val 	Lys Ser Gln 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 
1145 1150 1155 

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 Leu Ile Met 	Leu Gly Asp 
1175 1180 1185 
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Thr Met Ser Gly Arg Ile Gly Gly Gin 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 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 Ile val Thr 
1250 1255 1260 

His Phe Asp Asn Thr Gln Val Gly Thr Leu Ala Leu Ser Leu Thr 
1265 1270 1275 

Phe Ile 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 

ser Cys Leu Gln Lys Gln Ser His Trp Val Glu Ile Thr Ala Leu 
1310 1315 1320 

Ile Leu Gly Ala Gln 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 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 Gln 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 Ile 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 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 1485 

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

Leu Phe 	Gly Lys Thr Gln 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 Asp Val Arg Asn 
1535 1540 1545 

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

Asp Lys 	Glu Glu Asp val Gln 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 1585 1590 

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

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 1635 

Ile Thr 	Gln Ala Glu Arg Ile 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 Ile 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 1710 

Ile Arg 	Tyr Gin 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 Gly Tyr 
1760 1765 1770 

Ile Ser 	Thr Arg Val Glu Met Gly Glu Ala Ala Ala Ile Phe Met 
1775 1780 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 1815 

Asn Thr 	Gly Phe Asp Trp Ile Thr Asp Tyr Gln 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 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 Arg 	val Ile Asp Pro Arg Arg Cys Leu Lys Pro Val Ile Leu 
1895 1900 1905 

Thr Asp 	Gly Pro Glu Arg Val Ile Leu Ala Gly Pro Ile Pro Val 
1910 1915 1920 

Thr Pro 	Ala Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg Asn 
1925 1930 1935 

Pro Ala 	Gin Glu Asp Asp Gln 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 Asn Ile Tyr Thr Pro Glu Gly Ile Ile Pro Thr Leu Phe 
1970 1975 1980 

Gly Pro Glu Arg Glu Lys Thr Gln Ala Ile Asp Gly Glu Phe Arg 
1985 1990 1995 

Leu Arg Gly Glu Gln 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 

Ile ser Tyr Lys Asp Arg Glu Trp Cys Phe Thr Gly Glu Arg Asn 
2030 2035 2040 

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 

Val Tyr Ala Asp Pro met Ala Leu Lys Asp Phe Lys Glu Phe Ala 
2075 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 Glu 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 Gln Gly Lys Gly Ile Gly Lys Leu Ser Met Gly Leu Ile 
-2165 2170 2175 

Ala Ile Ala val Ala Ser Gly Leu Leu Trp val Ala Glu Ile Gln 
2180 2185 2190 

Pro Gln Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu Met 
2195 2200 2205 
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Val Leu Leu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gin Asp 

2210 2215 2220 

Asn Gln Leu Ile Tyr val Ile Leu Thr Ile Leu Thr Ile Ile Gly 
2225 2230 2235 

Leu Ile Ala Ala Asn Glu Met Gly Leu Ile Glu Lys Thr Lys Thr 
2240 2245 2250 

Asp Phe Gly Phe Tyr Gln Val Lys Thr Glu Thr Thr Ile Leu Asp 
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 2295 

Ser Ala Asn Leu Ser Leu Ala Ala Ile Ala Asn Gln Ala Ala Val 
2300 2305 2310 

Leu met Gly Leu Gly Lys Gly Trp Pro Leu His Arg Met Asp Leu 
2315 2320 2325 

Gly val Pro Leu Leu Ala Met Gly Cys Tyr Ser Gln Val Asn Pro 
2330 2335 2340 

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

Ile Ile Gly Pro Gly Leu Gln Ala Lys Ala Thr Arg Glu Ala Gln 
2360 2365 2370 

Lys Arg Thr Ala Ala Gly 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 Gln Leu Gly Gln 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 

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 Ile 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 Gln 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 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 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 	Ile Pro Met Ala Thr Tyr Gly Trp Asn Leu Val Lys Leu 
2600 2605 2610 

His Ser 	Gly Val Asp Val Phe Tyr Lys Pro Thr Glu Gln val Asp 
2615 2620 2625 

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

Glu Glu 	Gly 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 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 

Ala Met 	Tyr Trp val Ser Gly Ala Ser Gly Asn Ile Val Ser Ser 
2705 2710 2715 
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val Asn 	Thr Ile Ser Lys Met Leu Leu Asn Arg Phe 	Thr Thr Arg 

2720 2725 2730 

His Arg 	Lys Pro Thr Tyr Glu Lys Asp Val Asp Leu Gly Ala Gly 
2735 2740 2745 

Thr Arg 	Ser Val Ser Thr Glu Thr Glu Lys Pro Asp Met Thr Ile 
2750 2755 . 2760 

Ile Gly 	Arg Arg Leu Gln 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 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 Asp _Val Ile Pro 
2810 ' 2815 ' 2820 

Met Val 	Thr Gln Leu Ala. Met Thr Asp Thr T r Oro Phe Gly Gln 
2825 - 2830 2835 

Gln Arg 	Val Phe Lys Glu Lys val 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 2860 2865 

Trp Ala 	Leu Leu Gly 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 2905 2910 - 

Asn Asp 	Ser Arg Phe Trp Glu Leu Val Asp Lys Glu Arg Ala Leu 
2915 2920 2925 

His Gln 	Glu Gly Lys Cys Glu Ser Cys Val Tyr Asn Met Met Gly 
2930 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 2965 2970 
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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 

Leu Leu 	Asn Glu Glu Leu Ile Thr Glu Gln 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 GlyAla Val Met Asp 
3065 . 3070 . " 	307.5 

Ile Ile 	Ser Arg Lys Asp Gln Arg Gly Ser Gly Gln Val Gly Thr 
3080 3085 3090 

Tyr Gly 	Leu Asn Thr Phe Thr Asn Met Glu'Val Gln Leu Ile Arg 
3095 3100 3105 

Gin Met 	Glu Ala Glu Gly val Ile Thr Gln Asp Asp Met Gln Asn 
3110 3115 3120 

Pro Lys 	Gly Leu Lys Glu Arg Val 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 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 Ser 	Lys Gly Trp Lys Asn Trp Gln Glu val Pro Phe Cys Ser 
3185 3190 3195 

His His 	Phe His. Lys Ile Phe Met Lys Asp Gly Arg Ser Leu Val 
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 Gln 	Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala 	Cys Leu Gly 

3230 3235 3240 

Lys Ala 	Tyr. Ala Gln Met Trp Ser Leu Met Tyr Phe His,Arg Arg 
3245 3250 - 3255 

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

Glu Trp 	Phe Pro Thr Ser Arg Thr Thr Trp Ser Ile His Ala His 
3275 3280 3285 

His Gln 	Trp Met Thr Thr Glu Asp Met Leu Lys val Trp Asn Arg 
3290 ' 3295 . 3300 

Val 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 Gin Val Arg Asn Leu Ile Gly 
3350 3355 3360 

Lys Glu 	Glu Tyr Val•Asp Tyr Met Pro Val Met. Lys Arg Tyr Ser 
3365 3370 - - 3375 

Ala Pro 	Ser Glu Ser Glu Gly Val Leu 
3380 3385 
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