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(57) Sang ché dé cap dén hop phan vacxin dé phong ngira va diéu tri nhiém triung do virut
Chikungunya, hop phan nay c6 kha nang tao ra tinh mién dich chong lai bién thé kiéu gen
bét ky cua virut Chikungunya. Cu thé hon, sang ché dé cap dén cac trinh tu nucleotit cu thé
va céc protein dugc dich mi cua nd, chung c6 thé duoc biéu hién ¢ dang cac phan tir gidng
virut dé st dung khang nguyén vacxin chong lai nhiém trung do virut Chikungunya. Cac
hop phan duoc boc 16 trong sang ché nay ciing bao vé chdng lai blen thé kiéu gen bét ky
cua virut Chikungunya ma c6 thé duogc 1ay truyén béi vecto truyén bénh thich hop bét ky
bao gdm Aedis albopictus va Aedis aegypti.
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Linh vuc k§ thuit dwoc dé cap

Séng ché dé cap dén hop phan gay mién dich én dinh dé phong ngtra va
diéu tri nhiém tring bat ky do virut Chikungunya gay ra. Cu thé, sang ché dé cap
dén hop phéan chira chung virut Chikungunya (sau ddy goi 1a CHIKV) va su
dung céac khang nguyén siéu phan tir ctia virut cia no, dé phong ngira, diéu tri va
chan doan nhiém tring Chikungunya & ngudi. Cu thé hon, sang ché dé cap dén
hop phan vacxin gay mién dich 6n dinh dé phong ngtra va diéu tri dbi voi bat ky
kiéu gen hodc bién thé khang nguyén hodc dot bién bAt ky cua virut
Chikungunya c6 hiéu gi4 khang thé du dé bao vé huyét thanh cho bién thé hodc
dot bién kiéu gen bt ky cta virut Chikungunya. Sang ché ciing dé cap dén hop
phén vacxin dé tao mién dich khang lai virut Chikungunya két hop véi cac
nhiém trung do vi khudn va virut khac gdy ra, bao gdm, nhung khong chi gidi
han & vacxin virut viém ndo Nhat Ban, vacxin sdt xuat huyét, vacxin virut tay
- sbng Nile, vacxin virut Chandipura va vacxin dai. Hon hop véi cac vacxin virut

khac cling ndm trong pham vi bao hd ctia sang ché.
Tinh trang ky thuit cia sang ché

Virut Chikungunya (CHIKV) 1a mét alphavirut thudc ho Togaviridae. Day
la mét virut ARN soi duong gy ra nhiém tring khong tir vong lién quan dén di
truyén dédc trung baoi s6t cao va dau da khop xuat hién dot ngdt. Cac biéu hién vé
xuét huyét va than kinh bao gém cac con dong kinh, bénh hach bach huyét, viém
gan tbi cép va viém két mac khong két hop véi céc nhiém trung CHIKV da duoc
thong bao tir 1an nhiém trung tai phat vao ndm 2005 (Sourisseau va dong tac gia,
2007; Kannan va dong tac gia, 2007). C4c phan tich vé phat sinh loai dua vao
trinh tu glycoprotein cau tric timg phan E1 da xac dinh dugc 3 dong virut
CHIKV, dong Tay Phi (Téy Phi), dong chau A (Asian) va dong Dong, trung va
Nam Phi (East, Central va South African) (ECSA) (Powers,va déng tac gia,
2000). Dong chau A da luu hanh tai An D6 va Pong Nam A cho t6i khi né duoc
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thay thé bai kiéu gen ECSA, dong nay xuét hién trong thoi ky bung phat tir nim
2005 dén 2006 tai cac quan dao An Do Duong (Yergolkar va dong tac gi,
2006). Cac phéan dong cua ching ECSA da dugc xac dinh tai dia phuong 1ay lan
rong thong qua khach du lich tir cdc ving bénh dich t6i chau Phi, chau A va
chau Au va géy ra cac dot bung phat tai dia phuong (Powers va Logue, 2007).
Gan 1,39 triéu ca nghi ngd nhiém trung do virut Chikungunya xuét hién tai An
D9 vao nam 2006. Chuong trinh phong chéng bénh Quéc gia do vecto (National
Vector Borne Disease Control Programme - NVBDCP, 2007) gy ra bdi chiing
ECSA mang E1-226A (Arankalle va dong tac gia, 2007). Dot bién thich ung E1-
A226V lam gia ting kha nang lay truyén boi mudi vin Aedes albopictus chiu
trach nhiém vé viéc lan rong theo phuong dién dia ly cta virut tir thoi diém d6
(de Lamballerie va dong tac gia, 2008). Ap luc mién dich vat chu va cac dot
bién dic trung vi tri tao ra trong cac yéu t6 gi6i han loai 1 cia khang nguyén
bach cau nguoi (HLA) cua hé gen CHIKYV c6 lién quan dén cac dot bung phat
virut Chikungunya tir nim 2005 (Tong va ddng tac gia, 2010). Tinh trang k¥
-thuat d& biét chua dé cap dén vacxin bat ky thu duogc tir chung ECSA. Bharat
Biotech International Limited di sém phat trién (duoc boc 16 trong cong bd don
Quéc t€ s6 WO 2008/026225) vao ndm 2006 ching ECSA bing E1-226A va
viée s dung chiing nay trong phat trién vacxin tiém tang chdng lai nhiém trung

do virut Chikungunya.

Chung virut Chikungunya clia cac chu trinh 14y nhiém & thanh thi (bénh
dich) thé hién ty 1¢ tién trién cao hon ty 1é phat trién & chu trinh gay bénh trén
dong vat (¢ rimg) va su khac nhau vé dong luc phat trién gita hai chu trinh lay
nhiém chiu tic dong boi nhidu yéu t6 ma cac yéu td nay xac dinh su tuong tac
virut - vét chd nhu tinh da dang va phong phu ctia vecto, noi sinh song cua du
trung vecto va mién dich nhém trong quan thé (Volk va ddng tac gid, 2010). Cac
arbovirut dang Chikungunya tuong téc véi ca vat chii dong vat chan dét va vat
chu dong vat c6 xuwong song va ap luc chon loc dbi véi céac glycoprotein vo duge
thuc hién thong qua su thién vi vé thich g vecto va béi co ché phong vé mién

dich vét chu cua dong vat c6 xuong song. Su tién trién cta virut huéng vao viée
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Iya chon ddt bién trong cac thé quyét dinh khang nguyén tham gia vao qua trinh

trung hoa cling nhu cac gbc tham gia vao qua trinh thich Gng vecto/vét chu.

Céc vacxin dang dugc phéat trién nhu vacxin dugc bdc 16 trong WO
2008030220 va trong tai liéu cua Akahata va dong tac gia ndm 2010 d& cép dén
viée sir dung kiéu gen Tay Phi va céc thé phan lap E1-A226V. Viéc phat trién
vacxin CHIKV khac 1a vacxin ADN (Mallilankaraman va dong téc gia, 2011)
thudc pham vi bao h¢ khac véi pham vi duge boc 16 trong sang ché nay. Vacxin
kiéu gbc ban dau 1a vacxin hoat luc yéu st dung kiéu gen chau A cua virut
(Edelman va ddng tac gia, 2001). Cho t6i hién nay, vacxin ADN van khong
thanh cong trong viéc tiém chuing vacxin dy phong trén nguoi va vacxin CHIKV
hoat luc yéu gay ra cac tac dung phu trén ngudi (Edelman va dong tac gia, 2001)
tiép nhan vacxin. Chung CHIKV str dung trong qué trinh phét trién vacxin ban
dau (WO 2008/026225) d6 1a ching ECSA nam 2006 bang E1-226A. Cac chung
phén 1dp vao ndm 2009-2010 & An Do nhu dugc boc 10 trong sang ché nay
thudc vé phan dong riéng biét & dong ECSA va mang cac dot bién méi & cac
glycoprotein vo E2 va E1. Mot trong sb céc dot bién & glycoprotein E1 trong tat
ca céac thé phén lap dugc théng béo trong nghién ctru b tri & vung ma vung nay
xac dinh tinh déc hiéu vecto vat chu va duéi su chon loc duong tinh cé nghia vé
kha nang thich Gmg cao voi Adis. aegypti, day 1a vecto mudi nhidu nhit trong
ving va thuc té 13 & cac nudc nhiét déi ma ty 1¢ luu hanh cua nhiém tring do
virut Chikungunya ¢ d6 hién dang tré thanh dich. Cho dén nay, cac dot bién mai
chua théng bao khac cling dugc bdc 16. Do do, tét hon 1a tao ra dugc hop phﬁn
vacxin cé thé truyén tinh mién dich cho cac phéan dong riéng biét va méi duogc
phat trién thudc chung ECSA ciia virut Chikungunya ma né ciing ¢ thé truyén
kha ning bao vé mién dich cho céc ching dot bién khac thudc ching ECSA
duoc lay truyén boi vecto Aedis aegypti. Sau mot thoi gian dai nghién ctu, céc
tdc gid sang ché da boc 16 mdt vacxin hiéu qua nhu véy trong don nay, con c¢é
cac tién loi bo sung khac so véi vacxin truge day (WO 2008/026225) nhu céc

phuong phap bét hoat virut méi va céc ché pham cai tién bang chét bé tro méi
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lam gia tang kha ning gy mién dich ctia vacxin virut bat hoat va céc vacxin

si€u phén tu tai to hop va céc virosom ciing dugce bao gom trong sang ché nay.
Ban chat ky thuat cia sang ché
Muc dich cua sang ché

Muc dich ctia sang ché 1a dé cap dén hop phan vacxin én dinh, c6 kha nang
phong ngtra cling nhu diéu tri nhidm trung do virut Chikungunya gay ra. Hop
phan vacxin nay c6 thé ap dung dugc ddi véi bién thé kidu gen bat ky cta virut

Chikungunya trong phong ngira va diéu tri nhiém trung nay.

Muc dich khac clia sang ché dé cap dén hop phén vacxin 6n dinh, c6 kha
nang phong ngura ciing nhu diéu tri cdc nhiém trung gdy ra boi virut
Chikungunya dugc lay truyén béi vecto thich hop bét ky, bao gdm ca phong
ngira va diéu tri nhiém trung Chikungunya duoc 1y truyén boi cc vecto dedis
albopictus va Aedis aegypit ma day la cac vecto c6 kha ning thich ing phd bién

nhat cua virut Chikungunya.

Muc dich khac cua sang ché dé cap dén hop phén vacxin on dinh, ¢ hiéu
qué khang lai bién thé kiéu gen bét ky cta virut Chikungunya, cu thé 1a cua

ching ECSA va phén dong riéng biét va duy nhat ctia n6 khi cé thé ap dung.

Muc dich khéc nita cua sang ché dé cap dén hop phan vacxin 6n dinh, trong
d6 thanh phan khéng nguyén cua vacxin bao gdm virion bit hoat toan ven hodc
cac khang nguyén siéu phan tir cia ching virut CHIKV téi t6 hop ma cé thé
dugc biéu hién ¢ dang phan tir gibng virut (sau day dugc goi la VLP) két hop
v6i chat mang, chét én dinh va chat bd trg dugc dung thich hop.

Muc dich khéc ctia sang ché dé cap dén phuong phap diéu ché hop phan
vacxin 6n dinh, c6 kha nang gy ra ddp ung mién dich da dé phong ngtra cling
nhu diéu trj nhiém triing gdy ra boi dot bién gen hodic bién thé bit ky cua virut
Chikungunya bao gdm budc bat hoat virut CHIKV va két hop véi chit bd tro
theo lugng thich hop.
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Muc dich khac ctia sang ché dé cap dén khang thé duoc tao ra ra theo cach
khéang lai ching virut Chikungunya hodc cac khang nguyén siéu phan ttr ctia né

hiru dung trong chan doan nhiém trung do virut Chikungunya ¢ nguoi.

Muc dich khac nita ctia sang ché dé cap dén thé quyét dinh khéng nguyén
chinh cua virut Chikungunya, thich hgp lam vacxin hiéu qua va cac trinh tu

nucleotit va protein duoc boc 10 cua no.

Muc dich khéc ctia sang ché dé cép dén hop phan vacxin két hop, hitu hiéu
dé phong ngira va diéu tri cc nhiém trung do virut Chikungunya gay ra va cac
nhiém trung do vi khuén va virut khac dugc chon tur danh sach duéi diy, bao
gém nhung bi gidi han bdi cac vacxin cia vacxin virut viém ndo Nhat Ban,
vacxin sot xuat huyét, vacxin virut tay song Nile va vacxin virut Chandipura va

vacxin dai.
Toém tat sdng che

Theo mét khia canh, sang ché dé cap dén hop phan vacxin dién hinh chira
virion bat hoat toan ven hodic khang nguyén siéu phén to cua chung virut
CHIKV. Cy thé hon, sang ché dé cap dén vacxin c6 kha ning tao ra khang thé
bao vé va cidc ddp Ung té biao T manh chéng lai nhidm trung do virut

Chikungunya.

Khia canh khic theo sang ché dé cap dén cac vacxin CHIKV tii t6 hop bét

hoat cting v6i chit bé trg thich hop tao ra kha ning bao vé cao.

Cu thé hon, khia canh khac nita theo sang ché dé cap dén vacxin c¢é kha
nang tao ra khang thé bio vé va cdc dap tmng t€ bao T manh chéng lai nhiém

trung do virut Chikungunya.

Mot khia canh khéc theo sang ché mo ta phuong phép diéu ché va st dung
khang nguyén virut Chikungunya (CHIKV) ¢6 trinh tu x4c dinh duge bidu hién
& dang protein tai to hop, cac phan tir gibng virut va & dang céac virosom, duoc
st dung dé tao ra dap tmg mién dich bao vé. Hiéu lyc cua vacxin siéu phan tu

nay c6 thé so sanh dugc véi hiéu luc tao ra béi vacxin chira virion bat hoat toan
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ven ciia CHIKV dugc bét hoat bing cac chat phan ng trong cac didu kién mang

lai kha ndng géy mién dich cao cho vacxin.

Khia canh khac theo sang ché d& cap dén phuong phap bt hoat virut bao
gém virion toan ven bét hoat béng nhiét, chiéu xa gama, anh sang cuc tim hodc
biang héa hoc cua céc thé phan lap virut Chikungunya trong ché phim 4n dinh.
Viéc két hop giita hai hodc nhiéu tac nhin bt hoat ciing d3 dwoc st dung voi
hidu qua tuong tu. Thé phan 14p virut bdc 16 trong sang ché dugc sir dung trong
phét trién vacxin va tit ca moi phuong phép déu c6 thé ap dung duoc cho bat ky
kidu gen hodc bién thé kiéu gen/kiéu huyét thanh/chung/dot bién nao cia virut

Chikungunya.

Mot khia canh khéc theo sang ché dé cip dén hop phén vacxin khang lai
virut Chikungunya, hop phin nay giy ra dép tng mién dich manh khi duogc dung
qua dudng ngoai tidu héa, t6t hon 1a qua dudng trong da, trong co hodc dudi da
& dong vat ¢ v, tot hon 13 & ngudi va ¢ hiéu qua khi dugc dung qua dudng

niém mac va qua cac duong khac nhu duong mié€ng ching han.

Muc dich khac cia sang ché dé cép dén cac khang thé khéng lai virut
Chikungunya hogic c4c khang nguyén siéu phén tir ctia n6 dé sir dung trong diéu
tri va chan doan nhiém tring do virut Chikungunya & dong vat c6 vu, tdt hon 1a
nguoi.

Mét khia canh khac theo séang ché dé cap dén hop phan dé tao ra khang thé
bao vé& va dap mg té bao T manh & dang riéng biét hodc két hop véi céac vacxin
khéc bao gdm trong pham vi bao hd cua sang ché. Cac vacxin két hop khac bao
gém nhung khong bi gidi han bdi cac vacxin virut viém n3o Nhat Ban, vacxin
sdt xuit huyét, vacxin virut tdy séng Nile va vacxin virut Chandipura va vacxin
dai.

Mo ta van tat cac hinh vé

Fig. 1: Kha ning giy mién dich ctia khang nguyén virion toan ven CHIKV
bit hoat bang nhidu phuong phép bit hoat dugc thir nghiém v& hidu lyc. Chi tiét

cua phuong thirc bét hoat dugc dua ra trong vi du 2. Hi€u lyc ctia 15ug vacxin
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virut bat hoat dugc thur nghiém bang 3 1an tiém trong co trong thoi gian tir 4 dén
6 tudn & chudt gia Balb/c (mdi nhém 8 con) véi cac khoang gian cach 1a 0, 7 va
21 ngay va ldy méau 7 ngay sau khi st dung liéu cudi cung. Chi duy nhét mét
lidu don virut séng duoc dung dé so sanh. Hiéu luc cua ché pham vacxin dugc

thir nghiém bang cach xac dinh hiéu gid trung hoa khang thé biang PRNTs,

Fig. 2: Kha nang gdy mién dich ctia ché pham vacxin CHIKV c6 va khong
¢6 chét bd trg duoc thir nghiém bang 3 1an tiém trong co trong thoi gian 4 dén 6
tudn & chudt gia Balb/c (mdi nhém 8 con) véi cac khoang gian cach 13 0, 7 va 21
ngdy va lay mau 7 ngdy sau khi stir dung liéu cudi cung. Thanh phan cta ché
phém vacxin c¢6 bd trg dugc dua ra trong vi du 5. Hiéu luc cua céc ché phém
vacxin dugc thir nghiém bang céch xac dinh hi¢u gia trung hoa khang thé bing

PRNTs,
Mo ta chi tiét sing ché

Chua c6 nghién ctu chi tiét nao vé su tién trién cua kiéu huyét thanh
CHIKYV do tinh da dang dugc thong bao cho dén hién nay. Dy la lan dau tién
chung t6i thong bao vé su tién trién thich nghi cta cac chung ECSA ciia CHIKV
v6i Ae.aegypti dugc phat hién trong céc thé phan lap virut tir 2009 dén 2010 tai
An P6. Mot cach ngdu nhién, de.aegypti 1a vecto phd bién nhét tai An Do va o
cdc nude nhigt déi. Mic du cac dot bién duy nhat ¢ cac thé phan 1ap duoc thong
béo trong séng ché nay, song cac chung virut trung hoa chéo gifta cc kiéu gen
chau A va cac phan dong ECSA khac nhau cua CHIKV chi ra rang, ching la
nhiing Umg vién thich hop dé phét trién vacxin. St dung cac chung virut hoic
khang nguyén thu duogc tu cc chung nay, trong qué trinh phat trién vacxin, tdt
hon 1a 1am cho céc ching nay thich Gng vé&i vecto phd bién nhat trong vung hon
1a viéc str dung céc ching c6 kiéu gen T4y Phi hozc kiéu gen chau A, cac ching
nay hién khong luu hanh rong rai bang kiéu gen ECSA. Tham chi trong sb kiéu
gen ECSA, st dung céc Umg vién nhu thé phan lap LR2006 tir ddo Reunion
mang dot bién E1-A226V la dot bién thich tng dé tang cuong kha ning lay

truyén trong Ae. albopictus it thuan loi hon so véi vecto de.albopictus tai An bo
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chi Iuu hanh rong rdi doc theo bo Tay duyén hai An Do nhu tai cac bang Kerala
va Karnataka ven bién phia nam, trong khi d6 vecto mudi phd bién nhit & phan
con lai ctia dat nude do 1a Ae.aegypti. Cac ching virut dugc phéan 14p va thong
bo trong sang ché nay 1a ching duy nhat thé hién su tién trién thich nghi v&i
Ae.aegypti va dong thoi cling gy nhiém Ae.albopictus. Ngoai trix cac dot bién
duy nhét lam gia tang tinh thich nghi v6i Aedes aegypri, 1gi ich clia sang ché 13 &
chd, cac thé phan lap virut trung hoa chéo cac chung kiéu gen chau A va cac
chiing bién thé ECSA khac nhau va do dé 1 cac vacxin du tinh thich hgp. Do
do, vacxin si€u phén tir thu dugc tir khang nguyén virut hoic khang nguyén tai
t6 hop cua thé phén 18p nay cling la nhimng vacxin Gmg vién thich hop, vi khang
huyét thanh vacxin téi t hop cling trung hoa chéo cac kiéu gen va bién thé kiéu

gen khac nhau.

Do d6, viéc st dung cac chung virut An Do thé hién tinh thich nghi duy
nhit vé6i Ae.aegypti va cling gy nhiém Ae.albopictus 1 thudn loi hon so véi
viée st dung céc ching Tay Phi, chau A hodc ECSA E1-226A va céc chung
bién thé khac vi 4e, aegypti 1a vecto luu hanh phd bién nhét tai An Do, nudc cod

ty 1é nhiém tring CHIKV cao nhit trén thé gidi.

Céc thé phan lap virut Chikungunya nam trong pham vi bao hd cua sang
ché 1a cac thé phan 14p thudc vé kiéu gen ECSA (East, Central va South African)
ma trinh tu polyprotein ciu triic cia né bao gbm cac protein vé capsit, E3, E2,
6K va E1 (C-E3-E2-6K-E1). Cé4c thé phan 18p thu dugc tir dich bénh tai An Do
nhimg ndm 2009-2010 14 khéac biét vé trinh tu hién da dugc thong bdo. Trinh tu
polyprotein céu trac chira cac protein C-E3-E2-6K-E1 d& duoc luu gift tai thu
vién luu giir trinh tu chung (GenBank) vao ngay 27 thang 04 nim 2010 va duoc
an dinh sé truy cap tir HM159385 dén HM159390. Cac trinh tu duoc cong bd
vao thang 03 nam 2012 sau ngay ndp don yéu cau cap patent tam thoi. CAc trinh
tu nucleotit duy nhat duogc thong bdo trong séng ché nay 1a SEQ ID NO.1 (thé
phan 18p TN01610), SEQ ID NO.2 (thé phén lap TN151 10), SEQ ID NO.3 (thé
phén 18p TN06210), SEQ ID NO. 4 (TN06310), SEQ ID NO. 5 (TN06410) va
SEQ ID NO.6 (AP0109), céc trinh tu protein tuong tng cla chung khi dugce
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dich ma lan luot 1a SEQ ID NO.8, SEQ ID NO.9, SEQ ID NO.10, SEQ ID
NO.11, SEQ ID NO.12 va SEQ ID NO.13. Chung CHIKV CHIKV/03/06 c6
polyprotein cau tric ciia SEQ ID NO.7 va da duoc phan 1ép trong thoi ky dich
bénh 2006 tai An Do, trinh tu protein twong Umg 1a SEQ ID NO.14. Tén cua thé
phén 18p virut duoc dua ra trong dau ngodc don. Céc trinh ty ARN hé gen chiéu
dai ddy du cua céc thé phén 1ap virut néu trén cua sang ché nay dugc néu trong

trinh ty tir SEQ ID NO.15 dén SEQ ID NO.20.

Trinh tu cia cac thé phén lap duoc boc 16 trong sang ché c6 chit ky di
truyén duy nhét nhu t6 hop ctia T1766C (E2-V264A) + A3058G (E1-K211E) +
3104C (E1-226A) trong trinh tu polyprotein ciu trac ngoai nhitng thay d6i axit
amin khac khi so sanh véi kiéu gbc chau Phi S27 (s6 truy cap Gen Bank sb
AF369024). Vi tri thay thé nucleotit trong polyprotein ciu tric va su thay dbi
axit amin tuong mg trong céc protein riéng biét trong polyprotein duoc chi rd
trong déu ngodc don. Cac dot bién duy nhat khac dang duoc thong bao do la
Capsit-A232V trong TN06310, E3-D40N trong TN15110, E2-K47N trong
TN06210, E2-G55R trong TNO1610 va AP0109, E2-K66E trong TN064110,
E1-P58L trong AP0109, va E1-G195R trong TN15110 va TN06310. Phan tich
theo don vi ma bang cac udce luong kha nang cyc dai cia ‘o’ (ty 1¢ giita thay thé
khéng dong nghia so véi thay thé dong nghia) cua cac chung ECSA cho théy
rang, d6t bién axit amin E1-K211E & céc thé phéan 14p dugc théng béo trong
sang ché (c6 trinh tw tir SEQ ID NO. 8 dén SEQ ID NO.13) trong diéu kién chon
loc duong tinh c6 nghia (xac suét hau nghiém la >0,97; p<0,05) va c6 tinh goi y
vé dot bién thich ing dé gia tang kha nang lay nhiém & vecto mudi Aedes, dic
biét 12 dedes aegypti. Gbc axit amin E1-211E dugc bao ton & cac kiéu gen chau
A ctia CHIKV, duoc luu hanh nho Ae. aegypti. Cac dot bién bd sung boc 19 trong
séng ché nay nhu 3 dot bién méi E2-K47N, E2-G55R va E2-K66E ciing tap hop
trong cung modt vung cla protein E2 ma dugc thong béo 1a lam gia tang kha
ning lay nhiém cta virut Sindbis trong Aedes aegypti. Ving E2 aa 52 — 82 duoc
tiép xuc tai dinh cua gen spike, 1 diém tiép xtic véi cac thu thé t& bao. Udc

luong kha nang cuc dai theo don vi mid hda cua ‘o’ bing SLAC (Single
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Likelihood Ancestor Counting), eFEL (Fixed Effects Likelihood), iFEL (internal
Fixed Effects Likelihood) va REL (Random Effects Likelihood) xac dinh duoc
cac vi tri axit amin doc theo vo capsit va céc glycoprotein céu trac khi chon loc
tinh khiét c6 nghia. Trong sb cac vi tri axit amin dugc chon loc am tinh, gbc E2-
199Y duogc lua chon lam locut di truyén khi chon loc tinh khiét c6 nghia nhét
bang tat ca 4 ude luong kha nang (xac suit hu nghiém > 0,99 bang REL, p <
0,01 bang iFEL, p = 0,001 bang SLAC va p = 0,00 bing eFEL). E2-199Y la
mot gbc quan trong trong virut Chikungunya xdc dinh tinh thich nghi virut &
mudi.

Su tién trién ciia virut c6 xu hudng Iya chon dot bién trong cac thé quyét
dinh khang nguyén tham gia vao qud trinh trung hoa cling nhu cac gc tham gia
vao qua trinh thich mg vecto/vét chu. Do tinh dic hiéu mién dich cao cda né,
nén thr nghiém trung hoa huyét thanh thuong 1a tidu chuan vang ma tinh dic
hiéu cia cac k¥ thuét huyét thanh khac duge danh gia dua vao tiéu chuan nay.
Khang huyét thanh ting cao khang lai cac thé phan lap virut dugc thong bio
trong sang ché da trung hoa céc thé phén lap virut cua cac dong chau A va
ECSA va cac dong bién thé cua kiéu gen ECSA bao gdm chung bién thé El1-
A226V ECSA, cho théay rang ching 1a cac mg vién vacxin thich hop vi ching

¢ hoat tinh trung hoa rong.

biéc tinh cua cac hat virut Chikungunya & dang tac nhan gdy mién dich,
tinh thich nghi va su nhan gidng virut trong cac dong té bao chu véi hidu gia
cao, x4c dinh tinh dong nhét cua virut bang RT-PCR, céc phuong phép tinh ché
va bat hoat virut, didu ché ché pham vacxin én dinh trong chét mang dugc dung
thich hop dé su dung & nguoi, thir nghiém virut va tht nghiém vé hiéu lyc
vacxin trong cdc mau dong vt ciing nim trong pham vi bao ho ctia sang ché.
Hat virut thu duoc tir bénh nhan nhiém tring hodc duoc phén 1ap tir vecto virut
trong do virut tra ngy, duoc lam thich nghi trong cac dong té bao va dugc nhén

giong in vitro trong nudi cdy té bao trong mot sb ciy chuyén.
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Str dung céc chiing CHIKYV trong phét trién vacxin virion toan ven bat hoat
14 mot khia canh ctia sang ché. Chung virut Chikungunya duoc gdy nhiém trong
cac dong té bao dong vét co vu dé san xudt ra cac virion. Té bao dong vat cb va
bao gébm nhung khong bi han ché béi té bao Vero (ATCC CCL-81), MRC-5
hodc dong té bao khac bét ky thich hop dé san xuét vacxin dé st dung cho
nguoi.

Hat virut toan ven thu dugc tir nuoi céy té bao dugc bt hoat béng cac tac
nhan bét hoat khac. Thoi gian, nhiét d6 va st dung t6i wu chét én dinh nhu
duong sucroza, lactoza, trehaloza va dudng khac va cac hon hop duong, va viéc
bd sung céac ruou duong nhu manitol hodc sorbitol riéng biét hodc két hop voi
cac duong khéc, viée bd sung albumin huyét thanh ngudi riéng biét hodc két hop
v6i dudng, axit amin va rugu duong trong qué trinh bat hoat déu nam trong
pham vi bao ho cua sang ché. Virut dugc lam cho khong lay nhidm bang cach
bat hoat nho nhiét, chiéu xa gama hodc anh sang cuc tim hodc bang phuong thirc
héa hoc bang formalin va beta-propiolacton (BPL) trong s6 cc chat khac trong
cac didu kién dé giit lai kha nang gdy mién dich cao cta ché pham vacxin. Cac
diéu kién bét hoat virut duoc tdi uu hoéa va duoc trinh bay trong vi du 2. Tac
nhan bat hoat héa hoc dugc chon tir danh sach dudi day, bao gdm nhung khong
bi han ché béi: formalin, beta-propiolacton, glutaraldehyt, N-axetyletylenimin,
etylenimin béc hai, etylenimin bic ba, axit ascorbic, axit caprylic, psolaren, chat
tdy bao gdm chat tdy khong phan ly, v.v. duogc bd sung vao huyén phu virut dé
bat hoat virut. Nong do cta duong, ruou dudng, albumin huyét thanh ngudi va
axit amin khi dugc st dung riéng biét hoic két hop nim trong khoang ndng do
ttr 0,01% dén 20%, tét hon nim trong khoang tir 0,1% dén 10% va tét nhat ndm
trong khoang tir 0,1% dén 5%. Thoi gian va nhiét do bt hoat khi c6 mit chit én
dinh duoc t6i wu héa nam trong khoang tir 2-8°C dén 37°C trong thoi gian nm
trong khoang tir 30 phut dén 20 ngay. Ché phim vacxin nhu vay co6 kha nang

gy mién dich cao va tao ra cac khang thé trung hoa bao vé.
Céc glycoprotein cau tric C-E3-E2-6K-E1 cua virut Chikungunya la cac
thé quyét dinh khang nguyén chinh. Do dé, cac glycoprotein ciu tric 13 cac ung
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vién vacxin tuyét voi cho vacxin siéu phan tir dé phong ngira nhiém trung
CHIKYV. Trinh ty cta cac protein cAu trac dugc xac dinh trong cac trinh ty tir
SEQ ID NO.8 dén SEQ ID NO. 14. Cac protein khong cdu trac téi td hop ciing
6 kha ndng gay mién dich va 1a cic cdc ung vién vacxin thich hop. Hé théng
biéu hién té bao nhan dién hinh lya chon bao gdm t& bao ddng vat ¢6 vi,
baculovirut trong té bao con trung va té bao nam men cua loai bat ky, t6t nhat 1a
loai Pichia pastoris hodc Saccharomyces cerevisiae. Gen ma hoa cho khang
nguyén siéu phan tir cling dugc biéu hién trong té bao chua c6 nhan dién hinh
nhu E.coli st dung vecto biéu hién té bao chua ¢ nhan dién hinh thich hop bét
ky. Pichia pastoris lam vat chi biéu hién tai td hop 1a thuan loi trén quy md
cong nghiép vi nd ¢ chi phi hiéu qua trén quy mé san xudt 16n so véi cac hé
théng biéu hién t& bao nhan dién hinh khéc. Protein t4i tb hop thu duoc tir Pichia
pastoris d& duogc dua ra thuong mai hdéa thanh cong va dugc thdy 1a an toan
trong st dung cho ngudi. Céc protein cdu trac nhu C-E3-E2-6K-E1 ¢é trinh tu
duge boc 10 trong don nay cé kha ning lép rap vao ‘cac phan tur gibng virut’
(VLP). Theo céach khéc, cac VLP chi chtra duy nhét protein E3-E2-6K-E1 hodc
E2-6K-E1 hoac E2-El va c6 kha nang gdy mién dich va tao ra dép timg mién
dich bao v¢ khi dugc sit dung ¢ dong vat. Cac khang nguyén siéu phan tir bao
gom E3-E2-6K-E1 hodc E2-6K-E1 cling c6 kha nang lap rép vao céc virosom vi
CHIKV la virut ¢6 vo. Céac virosom bao gdm E3-E2-6K-E1 hogic E2-6K-El
hoic duy nhat E2-E1 ciing ¢6 kha ning gy mién dich. C4c liposom va virosom
c6 thé chira hdn hop khac nhau cta céc chét hoa tan dugc lipit, cac chit nay bao
gdém nhung khéng bi han ché bsi cholecalxiferol, cholesterol, phospholipit, v.v.
va c4c protein vo virut. Phuong phéap diéu ché virosom nhu phuong phap hoa
tan hat virut bang chit tdy hodc bing phospholipit mach ngan va tai tao lai
protein vo sau khi loai b cic tic nhan san sinh ra ion lam tan mang sinh hoc
(chaotropic agents) va protein khong v va ARN ma thich hop véi virut c6 vé

boc bat ky ciing c¢6 thé thich hop véi CHIKV.

Phuong phap tinh ché virut dat duoc bang phuong tién vat 1y hodc hoa hoc
va t6t hon la bang cach phdi hop ca hai. Céac phuong phép vat ly st dung céc
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dic tinh vat Iy cta virut nhu mat do, kich thuge, khdi luong, hé sO léng, V.V. va
bao gom k¥ thuét bt ky trong s6 cac ky thuat sau day, nhung khong bi gidi han
bai: siéu ly tam, ly tdm gradien mat dg, siéu loc, v.v. Phuong phép tinh ché bang
phuong tién hoa hoc 4p dung cac phuong phap nhu hdp phu/giai hép phu thong
qua cac phan ung héa hoc hodc hoéa Iy nhu phuong phap sic ky trao doi ion,
phuong phap sic ky &i luc, phuong phap sic ky tuong tc ky nudce, phuong phéap
séc ky loc gel, co chét hydroxyapatit, tao mudi véi cac mudi vo co, mot vi du vé
mubi nay 14 amoni sulphat, va nho st dung cong nghé doc quyén Himax™, céc
mubi hitu co va céc hop chat hitu co nhu polyetylen glycol. Phuong phép tinh
ché virut hodc khang nguyén virut tai t6 hop dat dugc bing phuong phép riéng

biét hodc phdi hop gitta hai hodc nhiéu trong s céc phuong phéap néu trén.

Hop phan khang nguyén ctia vacxin CHIKV néu trén, nhu vacxin hat virut
todn ven bat hoat hodc vacxin tai hop duge phdi ché trong chét mang dugc
dung dé gay mién dich & dong vat c6 vu, tot hon 1a ngudi. Ché phdm vacxin
virut Chikungunya dugc bé sung chat bd tro va chit bd trg dugc chon tir danh
sach sau, bao gém nhung khong bi han ché boi: pheén; canxi phosphat; inulin
thugc dang da hinh thé bét ky, t5t hon 1a gama inulin; chit b tro chira inulin két
hop véi hop chit hitu co va vo co khac nhu nhém hydroxit, nhom phosphat,
nhom sulphat phosphat va canxi phosphat; liposom, chitosan va cacbohydrat
phic nhu dextran, dextrin, tinh bdt, inulin, mannan va glucomannan,
galactomannan, beta-glucan, heparin, xenluloza, pectin va pectinat, lectin va
cacbohydrat khac bat ky & dang tong hop hodc thu duoc tr ngudn bét ky,
polyme thoai bién sinh hoc va tuong thich sinh hoc bit ky, nhu poly lactit va
poly(lactit co-glycolit; PLG) hodc PLGA; nhil twong bat ky bao gom nhung
khéng bi han ché béi nhii twong diu trong nuée, mot vi du minh hoa 1a ASO3,
chat b tro c6 gbe squalen khdc nhu MF59 v.v., nhil tvong nuéc trong dau bt
ky; cac liposom diéu ché bang cholecalxiferol lam mot trong cdc thanh phan
cung véi hop chit c¢é thé hoa tan lipit khac; cac liposom c6 thanh phan khac; cac
hé bd trg RIBI, cac saponin bao gém nhung khong bi han ché boi QS-21, QuilA,
tomatin, ISCOM, ISCOMATRIX v.v., cac lipopeptit, glycopeptit,
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lipopolysacarit, muramyl dipeptit va chat bd trg c¢6 gdc peptit bat ky, cac
oligonucleotit, phéi tir TLR bt ky lam chit bd tro, xytokin bt ky, vitamin va
toxin vi khuan khéng gy doc v.v. Bd tro thich hop nhat va chi phi hiéu qua
dugc lya chon trong ché pham vacxin thanh pham sau khi thir nghiém vé kha
ning gy mién dich duoc ting cuong thém bang cach bd sung chét b tro. Ngoai
cac chat néu trén, cac chat hiru co va vo co khac bat ky ma c6 hoat tinh tiém
ning gdy mién dich manh ciing c6 thé duoc st dung lam chéit bo trg & dang
riéng biét hodc két hop dé tang cuong kha nang gdy mién dich cla vacxin virut
Chikungunya. Ngoai vacxin hat virut toan ven bat hoat, chit bd tro hoic hon
hop chét bd trg néu trén ciing c¢6 hiéu qua véi vacxin virut Chikungunya tai t6
hop str dung khang nguyén siéu phan tr téi to hop trong trudng hop & dang
virosom, phan tir giéng virut (VLP) hodc trong trudng hop duoc biéu hién, tinh
ché va phdi ché lam protein tai td hop riéng biét. Viéc st dung chit bd tro thich
hop trong ché pham vacxin lam giam bét lugng khéng nguyén can thiét va gitp

cho viéc san xuat vacxin chi phi thap cé duoce loi ich kinh té nhu vay.

Dung dich dém st dung trong cac ché pham 1a dung dich dém phosphat
hodc phosphat-xitrat hodc dung dich dém dugc dung bat ky khac. Cac vacxin tuy
y chirta (cac) chét bao quéan, (cac) chat én dinh v.v. T4 dugc dugc chon tir danh
sach bao gébm nhung khéng bi han ché boi duong khtr va khoéng khtr, rugu
duong nhu sorbitol va manitol, glyxerol, axit amin, albumin huyét thanh nguoi,
inulin, thiomerosol va chit bd tro lua chon tir danh sach chit bd trg néu trén. Ta
duogc duoc bd sung voi luong nam trong khoang tir 0,01% dén 20% dbi vé&i ché
pham 1éng va 1én dén 60% so voi tong luong ran ddi véi ché pham déng khd.
Ché pham vacxin cling dugc trinh bay ¢ dang nhii tuong, ¢ dang nhil tuong
nuée trong dau hodc nhil tuong dau trong nudc. Nhil tuong cua khang nguyén
vacxin nhu vay chtra chét bao quan va chat 6n dinh va chit bd tro khac. Ché
pham 6n dinh chua téc nhan gdy mién dich nhu vay ¢ dang 1ong hodc ¢ dang
dong kho va sau khi hoan nguyén trong dung dich dém duoc dung hoidc nudce s&

thich hop dé sir dung theo duong ngoai tiéu hoa ¢ vat cht 1a nguoi va cling duogc
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phoi che dé dung theo dudng niém mac. Ché pham vacxin c¢6 kha nang gay mién

dich manh va trung hoa céc ching CHIKV tuong dong va khéng tuong dong.

Pé thu nghiém hiéu luc ctia vacxin, ché phém vacxin dugc thtr nghiém &
chuot Balb/c va ¢ tho. Huyét thanh tao ra duge thit nghiém bing cac thir nghiém
trung hoa in vitro va hiéu gia khang thé duoc xdc dinh bing phuong phap
ELISA. Su chuyén hoa huyét thanh duoc quan sat & dong vat dugc gdy mién
dich bang ché pham vacxin mé ta trong sang ché. Hiéu qua cla vacxin tai to hop
trong viéc tao ra dap Umg mién dich bao vé ¢é thé duoc so sanh v6i vacxin hat
virut toan ven va hiéu gia cta cac dp tmg khang thé trung hoa dugc x4c dinh
bang thu nghiém trung hoa huyét thanh (SNT), thir nghiém trung hoa giam dam
hoai tir (PRNTS50) va ELISA trong sb céc phuong phép khac. Mién dich thu dong
cta khang thé vacxin tao ra su bao vé tbt chéng lai nhiém trung do virut cho
thiy c6 thé sir dung céc khang thé CHIKV trong tri lidu. Su c6 mit cia virut
trong cdc mau ctia bénh nhan nhidm trung dugc xac dinh mot cach chinh x4c
nhd st dung khang thé CHIKV. Vacxin virut Chikungunya thu duoc theo
phuong phap bao gém trong pham vi bao h ctia sang ché nay tao ra cac khéng
thé trung hoa manh két hop véi cdc vacxin khéc. Vacxin ma ¢ thé duoc két hop
dugce chon tir danh sach dudi day, bao gom nhung khong bi han ché boi cac
vacxin cua virut viém ndo Nhat Ban, vacxin sot xuat huyét, vacxin virut tay song
Nile va vacxin virut Chandipura va vacxin dai. Viéc két hop véi céac vacxin virut
khéc cling nam trong pham vi bao ho cla sang ché. Nhu da biét déi voi chuyén
gia trong linh vuc, vacxin hai gi4 hodc da gi4 c6 thé duoc didu ché bang cach két
hop céc vacxin duge tao ra tir hai hodc nhiéu ching CHIKV va duoc tron két
hop theo ty 1¢ thich hop dya vao ham luong khang nguyén. Ty 1¢ tron két hop
nhu vay tao ra ché phdm vacxin cé pho khang nguyén rong dé bao vé chéng lai

nhiém trung.

Theo sang ché, phuong phéap va hop phan chua chung CHIKYV theo sing
ché c6 thé Ung dung cho chung CHIKV bét ky. Vacxin theo sang ché nay tao ra
bao vé mién dich chdng lai nhiéu ching CHIKV ngoai cac ching virut duoc sir

dung dé tao ra vacxin. Cac thé phan ldgp CHIKV duoc thdng béo trong nghién
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ctru ¢6 hoat tinh trung hoa rdng vi chiing trung hoa chéo cac kiéu gen /bién thé
kiéu gen / ching CHIKV khéc nhau va 13 vacxin Iy tuéng @ phat trién vacxin
virion bat hoat toan ven hodc vacxin tai t§ hop bao gdm khang nguyén thu dugc
tir cac thé phan 14p virut nay. Phuong phép dugc boc 16 trong sang ché c6 thé ap
dung cho kiéu gen/bién thé kidu gen/kiéu huyét thanh/chiing virut Chikungunya
va dugc chimg minh la tao ra bao vé chéo thich hop chéng lai nhiéu kiéu

gen/bien the ki€u gen cla virut.

Sang ché dugc md ta thém trong céc vi du sau. Luu ¥ rang, cac ddu hiéu, sé
nguyén, dic tinh, pham vi, hop chét v/hoic nhém duge md ta két hop véi mot
khia canh, phuong &n hoac vi du cu thé theo sang ché cin dugc hiéu 12 c6 thé ap
dung cho khia canh, phuong 4n hodc vi du khac bat ky dugc mo ta & day trir khi

khdng thich hop va can dugc xem 14 ndm trong pham vi bao hé cua sang ché.
Vi du thue hién siang ché
Vidu 1: Phdn lgp cdc chiing virut

Céc chung virut dugc phan lap tir mau mau thu thap trén bénh nhan bj st
c6 viét gidy cam két ung thuén trong dot bung phét dich tai An D6 nam 2009-
2010. Cic miu miu dugc tdp hop trong giai doan nhidm trung virut
Chikungunya c4p khi bénh nhén thong bao sét cao, dau nhidu khép cép tinh va
sung, néng tai cac khép. Cac mau huyét thanh cta bénh nhan dugc van chuyén
trén nudc da kho t6i phong thi nghiém. Khoang 0,05ml huyét thanh dugc st
dung dé gay nhidm cho té bao Vero (ATCC No. CCL-81) trong binh thét cb
25%cm trong méi trudng chira DMEM (Dulbecco’s Modified Eagle Medium;
Sigma- Aldrich Catalog # D5523) chira 1% huyét thanh bd (FBS). Binh thét cb
duoc U & nhiét d6 ndm trong khoang tir 34°C dén 37°C. Virut dugc thu hoach 48
gio sau khi gy nhiém. Céc nudi cdy virut ting cudng duoc tao ra trong céc gia
té bao hoc trong cac xudng t& bao hoic trong cc binh phén tng sinh hoc trong
mbi trudng nudi cdy 1éng. TAt ca cac mAu mau déu 4m tinh véi nhidm trung
virut Dengue nho k§ thuat ELISA IgM déc hiéu (National Institute of Virology,

Pune). Hiéu gi4 nhiém virut ting cao hon 10 13n sau khi hat virut duoc cay
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chuyén mét 1an vao ndo chudt dang bt hodc sau khi céy chuyén vao céc dong té
bao cua mudi nhu té bao C6/36 va tuong tu, sau khi cdy chuyén virut lap lai

trong moi trudong nudi cdy té bao in vitro.
Vi du 2: Tinh ché va bit hoat virut CHIKV

Hai thé phan lap virut TNO1610 va TN15110 duoc tinh ché tir don 16p té
bao Vero dd gay nhiém tir cac nudi cdy tang cuong nho sidu loc lan dau dé loai
bd cac manh v& té bao va bang cach loc va cd dac qua mang 300 kD, sau do6
duoc tinh ché bing phuong phép séc ky trao ddi ion va séc ky cot loc gel. Qua
trinh bat hoat virut béng nhiét duoc fht_rc hién & cac nhiét do khac nhau nim
trong khoang tir 45°C dén 60°C trong thoi gian tir 30 phat dén 4 gior va t6t hon &
nhiét d6 56°C trong thoi gian 30 phut. Qua trinh bat hoat bang tia cuc tim (UV)
dugce thuc hién & budc soéng 254nm trong thoi gian thay dbi ndm trong khoang
tir 30 dén 120 phut trén nude da va tét hon 1a trong thoi gian 40 phat. Virut
Chikungunya duoc bét hoat mot cach hiéu qua béng formalin véi ty 1&
formalin:virut 1én dén 1:3000 & nhiét d6 nim trong khoang tir 2°C dén 8°C trong
thoi gian 1én t&i 7 ngay va bang beta propiolacton véi ty 1& nam trong khoang tir
1:1000 dén 1:2500 (beta propiolacton:virut) trong thoi gian 1én téi 7 ngay &
nhiét do nam trong khoang tir 2°C dén 8°C. Trong ca hai truong hop, thoi gian
bat hoat dugc gidm xudng con tir 24 dén 48 gio khi duoc tién hanh thuc hién &
nhiét do moi truong nam trong khoang tir 20 dén 25°C. Formalin va beta
propiolacton dugc loai bo bang cach thim tach. Trong qu4 trinh bat hoat, viéc sir
dung cac chat phu gia nhu glyxin, manitol, sorbitol va dudng va hdn hop duong
lam gia tang d6 6n dinh cta ché pham vacxin. Duong st dung 6 thé dugc chon
tlr sucroza, lactoza, trehaloza, maltoza véi néng do thay ddi nim trong khoang
tr 0,5% dén 5%. Qua trinh bat hoat virut béng chiéu xa gama dugc thuc hién
bang cach cho cac mAu virut tiép xtic vé6i lidu luong tir 10kGy (Kilo Gray) dén
25kGy tr ngudn Co (Ms.Gama  Agro-Medical Processings Pvt.Ltd.
Hyderabad) va t6t hon 1a véi lidu lugng 20kGy. Qué trinh bit hoat hoan toan céc
mau virut bang tat ca cac phuong phap néu trén dugce khing dinh bang ba loat

ciy chuyén trong t& bao Vero khong c6 hiéu tmg gdy bénh té bao cta virut va
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ngoai ra, khong c6 cac bat thuong vé phét trién va to vong khi dugc chung theo
dudng trong ndo vao ndo cia chudt 2 ngay tudi. Khang nguyén virut bat hoat

duoc thr nghiém veé hiéu luc ¢ dang vacxin du dinh.

Vidu 3: Phan ieng enzym phién ma ngwoc - Phan ieng chudi polymeraza (RT-
PCR) va xdc dinh trinh tw:

ARN virut duoc phan 18p nho st dung bd kit ARN tuyét ddi Miniprep
(Stratagene, La Jolla, CA) tir té bao Vero nhidm trung (ATCC CCL-81), sau mot
lan cay chuyén. Phan tmg RT-PCR dugc thuc hién nho sir dung bd i(it tong hop
soi thtr nhat cADN do trung thuc cao AccuScript (Stratagene) tudn theo cac
budc ctia b kit va gen polyprotein ciu tric 3.747bp duge khuéch dai bang ADN
polymeraza do trung thuc cao PfuUltra (Stratagene). Céc doan mdi PCR duoc
thiét ké dua vao trinh ty twong ddng ctia kidu gbe chéu Phi S27 (AF369024) va
thé phan 14p An Do 2006 (HM159384) va duoge st dung dé khudceh dai cde trinh
tu chong lop cta gen polyprotein cdu triic. Phan tng PCR bao gdém budc lam
bién tinh ban dau & nhiét do 95°C trong thdi gian 1 phut, sau do bang 32 budc
chu trinh nhiét & nhiét d¢ 94°C trong thoi gian 40 gidy, U & nhiét do 52 dén 65°C
(tuy thudc vao cac bo mdi) trong thoi gian 30 gidy va kéo dai & nhiét do 70°C
trong thoi gian 3 pht, tiép theo bang budc kéo dai cudi cung & nhiét do 70°C
trong thoi gian 10 phat. C4c san pham PCR duoc tinh ché bang bo kit chiét tach
gel QIAquick (QIAGEN, Hilden, Germany) sau khi tach trén gel agaroza 1% va
duogc st dung dé xac dinh trinh ty ADN. Xd4c dinh trinh tu nucleotit cua gen
polyprotein cau traic CHIKV, céc san pham PCR tinh ché trén gel duoc xac dinh
trinh tu trén ca hai s¢i cia ADN bang bd dung cu phan tng xac dinh trinh tu
BigDye Terminator v3.1 (Applied Biosystems, Foster City, CA) va dir liéu trinh
tu dugc phan tich nhd st dung phan mém Sequencher v4.7 (GeneCodes, Ann
Arbor, MI). Trinh tu duoc luu giit tai GenBank vao ngay 27 thang 04 nam 2010
trude khi ndp don yéu cau cip patent tam thoi va dugce cong bd bdi GenBank
ngay 02 thang 03 nam 2012. C4c trinh tu nucleotit duy nhit dugce thong bao
trong sang ché nay 1a SEQ ID NO.1 (thé phan 14p TNO1610), SEQ ID NO.2 (thé
phan 1ap TN15110), SEQ ID NO.3 (thé phan lap TN06210), SEQ ID NO. 4
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(TN06310), SEQ ID NO.5 (TN06410) va SEQ ID NO.6 (AP0109), cac trinh tu
protein twong Gmg cua chung khi duge dich ma lan luot la SEQ ID NO.8, SEQ
ID NO.9, SEQ ID NO.10, SEQ ID NO.11, SEQ ID NO.12 va SEQ ID NO.13.
Ching CHIKV CHIKV/03/06 c¢6 gen polyprotein cau tric cua trinh tu SEQ ID
NO.7 va dugc phan lap trong dich bénh nam 2006 tai An D6 va trinh tu protein
tuong mg ctia n6 1a SEQ ID NO.14. Tén clia cac thé phén 1ap virut duoc dé
trong dau ngodc don. Bdi véi trinh tw ARN hé gen day du, cac phan Ung xac
dinh trinh tu dugc thuc hién nho st dung x4c dinh trinh tu béng cong nghé téng
hop (SBS) trén Illumina GAIIx (Genotypic Technology Pvt. Ltd. Bangalore).
Céc trinh tu nucleotit day du (6 dang cADN) cua ARN hé gen virut cua cac
ching virut néu trén dugc dua ra trong céc trinh tw néu trong SEQ ID NO.15 dén
SEQ ID NO.20. Cac dot bién xac dinh bang cach tham chiéu véi ching kiéu gbc
chau Phi S27 (AF369024) duoc sip xép vao cac protein céu truc riéng biét va
duoc trinh bay trong bang 1.

Bang 1. Cé4c dot bién duy nhét & cac gen cAu tric cla virut Chikungunya dugc

thong bdo trong nghién cttu nay.

Vi tri axit amin | Sy thay ddi | Chung | CHIK | TNO | TN15 | TNO6 | TNO6 | TNO6 APO
Poly- | Protein nfiic;tit ;};iukl??i \;(/) (;3 1610 | 1100 | 210 310 | 410 | 109
peptit polypeptit | o§¢ -

232 C-23 c695t A \%

301 E3-40 g901a D N

372 E2-47 alllét K N

380 | E2-55 gl138a G R R
391 E2-66 all7lg K E

589 | E2-264 t1766¢ Vv A A A A

867 | E1-58 c2600t P L
1004 | E1-195 | g3010c G R : R : :
1020 | E1-211 a3058¢g K : E E E E E E

Céc dot bién duy nhit duoc xac dinh trong céc glycoprotein ciu tric vé
capsit, E1, E2 va E3 trong cic thé phan lap CHIKV 2009-2010 tir cac bang
Tamil Nadu va Andhra Pradesh.
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“” Cac axit amin gidng véi ching tham chiéu chau Phi kidu gbe S27
(AF369024). S6 truy cap GenBank cla cac thé phén 1dp tir bang Tamil Nadu la
HM159385 (TNO1610), HM159386 (TN15110), HMI159387 (TN06210),
HM159388 (TN06310), HM159389 (TN06410), va tir bang Hyderabad, Andhra
Pradesh 1a HM159384 (CHIKV/03/06) va HM 159390 (AP0109).

Vi du 4: Cdc phan tich vé phit sinh lodi va suy ludn vé dp luwe chon loc

Cac trinh tu dugc thong bao trong nghién clru ndy va cic trinh ty tim thiy
tr GenBank dugc sang loc vé téi td hop bang phuong phap phat hién tai t6 hop
gidi thuat di truyén (Genetic Algorithm Recombination Detection - GARD)
(Kosakovsky Pond va dong tac gia 2006) trudce khi phan tich phat sinh ching
loai. Céc phéan tich tién héa duge thuc hién trong MEGAS (Tamura va dong tac
gia 2007) nho st dung mau théng sé Kimura-2 dé thay thé nucleotit bang 1000
ban sao moi. Su sép hang da trinh ty duoc thuc hién nho su dung phén mém
ClustalW2.0.3. Céc trinh tu polyprotein cdu tric ECSA tr 2005 dén 2010 tim
thdy tai GenBank va c4c trinh tu duoc thdng bao trong nghién ctru duge sir dung
trong viéc suy luén ap luc chon loc trén dong ECSA. Khoang 52 trinh tu duy
nhit duoc liét ké ngén gon trong phan mém Hyphy (Pond va dong tac gia 2005)
tlr 58 trinh tu tim thdy & GenBank dé phan tich. Udc lugng kha ning cyc dai dyua
vao don vi mi hoa clia w hoac dN/dS (ty 1é gitta thay thé khéng dong nghia so
vé6i thay thé dong nghia) dugc suy luan bang phuong phap Random Effects
Likelihood (REL), Fixed Effects Likelihood (eFEL) va viéc chon loc theo cac
chi bén trong clia qud trinh phat sinh ching loai duoc thir nghiém nho st dung
phuong phap Internal Fixed Effects Likelihood (iFEL) trong phan mém HyPhy.
Trong phuong phép kha ning xac suét, chon loc duong tinh dugc suy luan 1a ¢
y nghia néu nhu trj sb p cua thir nghiém ty 1é xac suét (LRT) thép hon 0,05 hodc
khi yéu t6 Bayes tuong duong hodc 16n hon 100 cho mdot vi tri. Thir nghiém
thdng ké cta chon loc duong tinh thuc hién trén protein toan phan duoc suy luan
bing phuong phéap Single Likelihood Ancestor Counting (SLAC) trong phéan
mém HyPhy. Suy ludn w bing phuong phap Bayes theo kinh nghiém nhd st
dung thtr nghiém ty 1& xdc suit (LRT) v6i mau MEC (Mechanistic Empirical
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Combination) d& chon loc duong tinh va mau M8a dé tinh ché va chon loc trung
tinh dugc thuc hién nho sir dung phan mém Selecton v2.2 (Stern va dong tac gia
2007). Céc vi tri axit amin ctia protein ciu trac CHIKV trong chon loc duong

tinh va tinh ché ¢6 nghia duoc dua ra trong bang II.

Bang II. Céc vi trf axit amin cta cic protein ciu tric CHIKV trong chon loc

duong tinh va tinh ché c6 nghia

S6 don vi ma Vit Vi i axit Xac
hoa troﬁg axit amin duoc amin dugc o Stiat Yéutd
Phugng polyprotein chon loc theo chon I,QC Glatrip hé‘f Bayes T
phdp cau tric cach duong tinh t}}eo c,ach nghiém
am tinh
REL 523 E2-198R 0,87 111,55
524 E2-199Y 0,999 | 505.10
645 E2-320T 0,86 100,71
711 E2-386A 0,87 108,86
1020 E1-211K 0,97 532,15
1035 E1-226A 0,98 773,33
1078 E1-269V 0,86 100,10
1113 E1-304 P 0,88 120,58
iFEL 28 C-281 0,034
273 E3-12N 0,008
326 E2-1S 0,036
397 E2-72N 0,008
524 E2-199Y 0,003
834 E1-25S 0,036
909 E1-100N 0,005
916 E1-107H 0,016
1020 E1-211K 0,040
1035 E1-226A 0,006
1120 E1-311D 0,042
1245 E1-436F 0,009

Cac axit amin trong chon loc duong tinh & capsit (C) va & cac glycoprotein

E1, E2 va E3 trong cac thé phan lap CHIKV An D6 2009-2010 duoc suy luan
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bang phuong phap Random Effects Likelihood (REL) va phuong phép Internal
Fixed Effects Likelihood (iFEL) nho st dung g6i phan mém HyPhy. Céc vi tri
axit amin trong Chc_)h loc dwong tinh va tinh ché ¢ nghia lan luot trong protein
E1 va E2 (yéu t6 Bayes >500, x4c suit hau nghiém > 0,97 va p < 0,05) duoc chi
béng chit in dam. Yéu tb Bayes 1 1a udc lugng théng ké vé xac sudt sau sur

kién/xac suit trude su kién dé chon loc duong tinh (dN>dS) tai vi tri.
Vi du 5: Tach dong va biéu hién ciia trinh tw polyprotein ciu triic

Céc thé phan lap virut dugc théng bao trong don patent nay duoc str dung
lam ngudn dé tach dong va biéu hién tit ca cac khang nguyén virut. Khung doc
mé day du cua polyprotein ciu trac virut Chikungunya ma hoa boéi SEQ ID
NO.1 duoc khuéch dai bang phén tmg RT-PCR cta ARN hé gen virut st dung
céc doan moi CHKVCPFP lam doan mdi xudi va CHKVEIRP Iam doan mdi
nguoc dé thu dugc doan PCR ~ 3747bp. Trinh tu cua cac doan mdi PCR st
dung dé khuéch dai PCR la:

CHKVCPFP:

57 ACAGAATTCATATGGAGTTCATCCCAACCCAAAC 3’

CHKVEIRP:
5" AATTGGATCCGCGGCCGCTTAGTGCCTGCTGAACGACACGC 3

DPoan PCR duoc cit bang Ndel va BamH]1 va dugc tach dong vao cac vi tri
Ndel va BamHI ctia vecto bicu hién té bao chua c6 nhan dién hinh, pET-11B va
plasmit tai t& hop chira doan xen duogc bién nap vao trong L.coli DH5a. ADN
plasmit tai to hop dugc phéan 14p tr DHSa duogc su dung dé bién nap chung
E.coli BL21(DE3). Poan gen PCR duoc cit bang EcoR1 va Not 1, dugc tinh ché
gel bing phuong thirc chuan va duoc tach dong vao cac vi tri EcoR1 va Notl
cla vecto biéu hién ndm men pPIC3.5K (Invitrogen Corporation, Carlsbad,
USA) va duoc bién nap trong £.coli DH5a. ADN plasmit tai to hop duoc phan
1ap tir dong E.coli tao mach thiang bing Bglll va duoc bién nap vao Pichia

Pastoris GS115 theo phuong thirc tir nha san xuét (Invitrogen). Gen da duoc

-23-



24727

tach dong vao locut AOX1 va dugc biéu hién trong vung gen khéi dong 40X1
nh& cam Gmg bang metanol. Viéc tach dong, sang loc, phan 1ap cac chung Pichia
tai t6 hop va cam Ung gen tach dong bang metanol dugc thuc hién theo cim
nang huéng dan st dung “A Manual of Method for Expression of Recombinant
Proteins in Pichia pastoris” Version M Jan 2002, of Pichia Expresion Kit,
Catalog # K1710-01, Invitrogen Corporation, Carlsbad, USA).

Vidu 6: Thir nghiém hiéu lyec in vivo ciia ché pham vacxin

Mau virut bat hoat trong ché pham vacxin duoc thi nghiém véi céc chét bd
tro khac nhau vé hiéu luc. Chat bd trg thtr nghiém (véi ndng do cho mdi lidu
don & nguoi) bao gdm a) nhom hydroxit (0,5mg ham lugng nhdm) b) nhém
phosphat (0,5mg ham lugng nhdém) ¢) gama inulin (10mg), d) algammulin (hon
hop cta nhém hydroxit va gama inulin) v6i luong10mg, e) cholecalxiferol trong
dau véi luong 0,75mg mdi lidu, ) nhi twong dau trong nuéc OWEMI, chira
4,3% squalen, 0,5% tween-80 va 0,5% Span-85 (Sigma Aldrich product #
§7135) trong 10mM dung dich dém phosphat-xitrat, f) nhii twong dau trong
nuoc OWEM?2 chtra 9,5mg squalen, 1mg tween-80, 1mg Span-85, 11mg alpha
tocopherol trong dung dich dém phosphat-xitrat, g) nhil tvong dau trong nudc
OWEM3 chtra cac ta duoc vai néng do tuong tu nhu 6 OWEM?2 chi khac & chd
l& alpha tocopherol dugc thay thé bang 1-10mg cholecalxiferol. Cac ché phim
vacxin di phdi ché va bd sung chét bo trg duoc tiém theo dudng trong co vao
chudt va lidu nhic lai duoc st dung vao ngay 7 va ngay 21 sau khi st dung liéu
dau tién. Méau duoc tdp hop vao 28 ngay sau khi st dung liéu dau tién. Huyét
thanh tap hop tir mdi mot nhém thir nghiém dugce bat hoat bing bd thé & nhiét
d6 56°C trong thoi gian khoang 30 phtt. Tat ca cac ché phim déu chta 15 ug
khang nguyén virut trong 40mM dung dich dém phosphat, pH = 6,8 dén 7,2
chtta 150mM NaCl. Cac mau huyét thanh dugc sur dung dé luong tinh cac khang
thé trung hoa va dé luong tinh hiéu gid khang thé béng phuong phap ELISA.
Dong vat da tiém ching c6 dugc bao vé day du khang lai virut huyét bang lidu
thi thach virut 10%° pfu/ml khi duge gidm sét trong thoi gian 72 gior sau khi

dung theo duodng trong tinh mach/trong phiic mac liéu virut thir thach. Trong
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mot thr nghiém khac, mién dich thu doéng bang khang huyét thanh thd véi hidu
gia PRNTsp 1a 640 khi duoc st dung theo duong tinh mach trong thoi gian tir 4
dén 6 tuan & chudt gia Balb/c tao ra bao vé day du khang lai virut huyét khi
dugc thir thach bang 10*° pfu/ml lidu virut thtr thach. Dé phan tich kiéu huyét
thanh, khang huyét thanh khang lai thé phan lap virut di kiéu trung hoa
CHIKV/03/06 ctia kiéu gen chau A (GenBank Acc No. EF027140, duge phan
lap tai Kolkata nam 1963), ECSA, (E1-A226V, E1-211K, GenBank Acc No.
FJ000069, duoc phén 1ap tai Kerala nam 2007) va ECSA (E1-226A, E1-K211E,
GenBank Acc No. HM159386, thu dugc tir Tamil Nadu ndm 2010 véi hiéu gia
khang thé trung hoa > 40 cho thdy hidu qua bao vé di kiéu khang lai cac bién thé
kiéu gen va cling cho thay ring khong c6 kiéu huyét thanh riéng biét nao duoc

suy luén ra.
Vidu 7: Thir nghiém trung hoa lam giam mang bam

Mot ngay trude khi thir nghiém, céc dia 6 16 dugc gieo véi luong 2,5 x 10°
té bao Vero (ATCC CCL-81) mdi 16 va dia duge 1 & nhiét do 37°C trong thiét bi
U chira 5% CO,. Dung dich pha lodng gip 4 14n cua cdc mau huyét thanh trong
MEM chtra 2% huyét thanh bo duoc bd sung thém thé tich virut chudn héa
twong tu (10° pfu/ml) va dugc 0 ¢ nhiét d6 37°C véi 5% CO, trong thoi gian 90
phit. Té bao duogc rira hai lan bang 1 x PBS pH = 7,4 (10mM phosphat v6i
150mM NaCl) va 0,3ml mdi mot dung dich pha loéng ctia hdn hop huyét thanh-
virut dugc bd sung vao 18 tuong ung va duoc u trong thoi gian 90 phut & nhiét
do 37°C trong thiét bi u chtta 5% CO,. Mdi mot thtr nghi€ém duogc thuc hién lam
ba lan. Té bao duoc phtl bang 2ml metyl xenluloza 0,85% trong MEM chtra
10% huyét thanh bo, 1% penixilin-streptomyxin va 1% L-glutamin. Dia duoc 0
& nhiét do 37°C trong thiét bj u chta 5% CO, trong thoi gian 5 ngay. Tai thoi
diém két thuc 0, cac méng duge ¢b dinh bang 10% formalin, dugc rira bang 1 x
PBS, pH = 7,4 va dugc quan sat bang 0,1% dung dich tim két tinh. Dung dich
pha lodng nhét cua huyét thanh gy ra giam 50% cac mang duogc tao ra bdi mau
virut dbi chimng dugc lugng tinh la hiéu gia PRNTSs. Céc thtr nghiém PRNTs,

duge thuc hién dé thir nghiém vé hiéu luc ctia cdc ché phiam vacxin bang cac
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phuong phap bit hoat khac nhau, cling nhu dbi véi cac vacxin CHIKV c6 bd

sung chat b tro va hdn hop vacxin véi vacxin JEV.
Vi du 8: Cdc hon hop vacxin

Hon hop ciia vacxin CHIKV bAt hoat bang beta-propiolacton duoc thir
nghiém két hop véi vacxin bét hoat bang formalin cta virut viém nao Nhat Ban
(JEV). 15ug khang nguyén vacxin CHIKV dugc phdi ché trong phen (0,5mg
nhom/liéu) dugc thu nghiém két hop véi vacxin virut JE bat hoat (JEV) chtra
6ug khang nguyén hat virut toan ven cua virut viém ndo Nhat Ban cling duoc
phdi ché trong phén. Hon hop vacxin dugc tiém vao 8 nhéom chudt Balb/c véi
c4c nhom dbi chung thich hop bao gdm duy nhét khang nguyén va cac dong vat
dé6i ching tiép nhan lugng phén tuong tu. Pong vat dugc nhic lai tai thoi diém 7
ngdy va 21 ngay sau khi gay mién dich 1an diu. Mau duoc tap hop tai thoi diém
7 ngay sau khi tiém nhéc lai lan cudi. Huyét thanh tip hop tir m3i mét nhom
dugc bat hoat bing bd thé ¢ nhiét do 56°C trong thoi gian khoang 30 phit. Céc
mau huyét thanh duoc sit dung dé luong tinh khang thé trung hoa vé PRNTs
cho ca hai CHIKV va JEV. Dung dich dém st dung trong tit ca céc ché pham la
40mM dung dich dém phosphat, pH = tir 6,8 dén 7,2 chia 150mM NaCl. T4t ca
cac phuong phap boc 10 & trén c6 thé 4p dung cho kiéu gen/bién thé kiéu
gen/kiéu huyét thanh bt ky va céac chung virut Chikungunya.
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LI{qpphﬁnVacxhléncﬁnhch&achﬁng\dnn(Hﬁkungunyabéthoatcérnéthoéc
nhiéu dot bién trong protein vo capsit, cic glycoprotein cau truc E1, E2 hogic E3
lam gia tdng tinh thich nghi cua virut ddi véi Aedes aegypti va cO kha nang gay
nhiém Aedes albopictus, trong d6 cac chiing ctia thé phan lap virut Chikugunya
dugc chon tir TN01610, TNO15110, TN06210, TN06310, TN06410 va AP0109
chira cac trinh tu nucleotit néu trong SEQ. ID NO.1 dén SEQ ID NO. 6 va céc
trinh tw ARN hé gen c6 chiéu dai day du néu trong SEQ ID NO. 15 d¢én SEQ ID
NO. 20, tuvong tng.
2. Hop phan vacxin theo diém 1, trong d6 chiing virut Chikungunya c¢6 dot bién
khong dong nghia K1020E & polyprotein céu triic tuong ung véi E1I-K211E &
glycoprotein céu trac El riéng biét hoac két hop véi cac dot bién khac duoc
chon tir A232V, D301N, K327N, G380R, K391E, V589A, P867L, G1004R va
A1035V cta trinh tu polyprotein ciu trac caa virut Chikungunya.
3. Hop phén vacxin theo diém 1, trong d6 cac thé phan 1ap virut Chikungunya c6
c4c trinh tu polyprotein cdu tric néu trong SEQ. ID No. 8 dén SEQ. ID NO. 13
lan luot tuong g voi nucleotit néu trong SEQ. ID. NO.1 dén SEQ ID NO.6, dé
dﬁngnhux@cxhlchénglainh@nlmﬁngdo\dnﬂ(ﬂﬁkungunya
4Pbpp&mvammﬂwom&nlﬂmmngWHnChkmgmwammmb&hmﬁbég
phuong phép bat ky trong sb cac phuong phap sau:
i)béthoatbéngrﬂﬂétérﬁﬁétd@nﬁn1U0ngkhoéngt&46°Cfd&160°C1rong
thoi gian tir 30 phut dén 4 gio;
ii) chiéu xa tia cuc tim & bude song 254nm trong thoi gian tir 30 phut dén
120 phut;
iii) xtr Iy bang formalin theo ty 1¢ 1én dén 1:3000 (ty 1¢ formalin:virut) &
nhiét d6 nam trong khoang tir 2°C dén 8°C trong thoi gian 7 ngay hodc &
nhiét d6 moi truong nam trong khoang tir 20°C dén 25°C trong thoi gian 2
ngay;
iv) beta propiolacton (sau ddy goi la BPL) theo ty 1é nim trong khoang tur
1:1000 dén 1:2500 (ty 1& BPL:virut) & nhiét do ndm trong khoang 2°C dén
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8°C trong thoi gian 7 ngdy hodc & nhiét d6 moi truong nim trong khoang

tir 20°C dén 25°C trong thoi gian 2 ngay, trong dé chat phu gia duoc chon

tur glyxin, manitol, sorbitol, sucroza va trehaloza;

v) chiéu xa gamma bang cach cho cdc mau virut tiép xtc voi lidu nim

trong khoang tir 10kGy (Kilo Gray) dén 25kGy tir ngudn Co.
5. Hop phan vacxin theo diém 1, trong d6 hop phan nay con bao gdbm chat bd trg
dugc chon tur (a) nhom hydroxit (b) nhom phosphat (c) gamma inulin, (d)
algammulin (hon hop ctia nhom hydroxit v4 gamma inulin) (e) cholecalxiferol
trong dau (f) nhii twong dau trong nuéc OWEMI, chia squalen, tween-80,
Span-85 trong 10mM dung dich dém phosphat-xitrat, (g) nhii tvong dau trong
nuéc OWEM2 chira squalen, tween-80, Span-85 alpha tocopherol trong dung
dich dém phosphat- xitrat, (h) nhii tuong dau trong nuéc OWEM3 chtra squalen,
tween-80, Span-85, cholecalxiferol trong dung dich dém phosphat-xitrat.
6. Hop phan vacxin theo diém 1, trong d6 hop phan nay con bao gbém khang
nguyén virut véi lidu luong ndm trong khoang tir 1pg dén 100ug cho mdi lidu
lugng & nguoi trong 40nM dung dich dém phosphat va 150nM NaCl.
7. Thé phan lap virut Chikungunya, trong d6 thé phan lap nay co trinh tu gen
polyprotein cdu tric dugc néu trong SEQ. ID No.l dén SEQ. ID No.6 va cic
protein dich mé cia nd, nhu dugc néu trong SEQ. ID. No. 8 dén SEQ. ID. No.
13 dé sir dung l1am tac nhan chan doén mién dich dé phét hién nhiém tring do
virut Chikungunya & nguoi.
8. Hop phan vacxin két hop, trong d6 hop phan vacxin nay bao gdom khang
nguyén virut Chikungunya bat hoat tir chiing c6 mot hoic nhiéu dot bién trong
v capsit, cc glycoprotein cau triuc E1, E2 hodc E3 1am gia tang tinh thich nghi
clia virut dbi v6i Aedes aegypti va c6 kha nang gdy nhiém Aedes albopictus,
trong d6 cac ching cta thé phan lap virut Chikugunya nay dugc chon tu
TNO01610, TNO15110, TN06210, TN06319, TN06410 va AP0109 chira céc trinh
tu nucleotit néu trong SEQ. ID No.1 dén SEQ ID NO. 6 va cac trinh tu ARN hé
gen c6 chiéu dai ddy di néu trong SEQ ID NO. 15 dén SEQ ID NO. 20, tuong

ung;
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va khang nguyén hat virut toan ven viém ndo Nhat Ban bét hoat;

va chét bd trg duoc chon tir (a) nhom hydroxit (b) nhom phosphat (¢) gamma
inulin, (d) algammulin (hdn hop ctia nhém hydroxit va gamma inulin) (e)
cholecalxiferol trong dau (f) nhil trong dau trong nuéc OWEM1, chia squalen,
tween-80, Span-85 trong 10mM dung dich dém phosphat-xitrat, (g) nhii twong
dau trong nuéc OWEM?2 chua squalen, tween-80, Span-85, alpha tocopherol
trong dung dich dém phosphat- xitrat, (h) nhii twong dau trong nuéc OWEM3
chira squalen, tween-80, Span-85, cholecalxiferol trong dung dich dém
phosphat-xitrat;

dé dung trong phuong phap kich thich dap ing mién dich bao vé chdng lai cac

nhiém trung do virut Chikungunya va virut viém ndo Nhat Ban ¢ nguoi.
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aataggaggt
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ctgacaatgc
aagcaaaaac
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aatgattgta
ggggacaaag
aaactggcct
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cacggagcag
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accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
ccceccgaggg
ccacgttccc

aaaccctacg

accctggact
agctgggcaa
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agcacacgta
atctaagtat
gttcacccat
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gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgceca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg

gcctactgcet

tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
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cattaatgtc
acaagtgtaa
actgcaaggt
cccctetggt
ttccgectgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tccegtcetec
actacagctg

tctgcgacgce

gtactatcag
caaggacaac
tggagaaggg
agacgggacyg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttccecgaccg
aactaccgag
acaacagtcc
ttgcggtgge
tgatcaatgt
cccgcegtaat
aaatgcaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc

tgaaaacacg
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ctgctacagg
ttcaatgtct
cattcgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcgg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct

cagttgagcg
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catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
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gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> 2

<211>

<212>
<213>

ADN
<400> 2

atggagttca
ccgcgctcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat

gagaaaccgg
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aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg

cgttcagcag

tcccaacccea
ctatccaaat
tgatctcagc
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgcagat

aggggtacta

tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggce
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcec
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

virut Chikungunya

aactttttac
cattaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcc
acccgtgceac

caactggcac
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tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcta

gctgttgccg

aataggaggt
agaccgcgcce
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcecct
atgaagtccg

cacggagcag
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ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
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aacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgceca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
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tgctgcatca
gagcagcaac
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agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgc
cattaatgtc
acaagtgtaa
actgcaaggt
cccctetggt
ttcecgetgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg

tgagactctt

tggcaaacca

agtcttagga

agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
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accatgctge
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aagatcacgg
ctatgcgtgt
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ccgcgctcta
cttgcccagce
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cccacactgt
ataagactct
cagtcacttt
tccegtcetec
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgeccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg

cgttcagcag

tcccaaccca
ctatccaaat
tgatctcagc

atcggaagaa

gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcc
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

virut Chikungunya

aactttttac
cattaggccc
agttaataaa

taagaagcaa
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gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagyg
atctccgcta

gctgttgccg

aataggaggt
agaccgcgcece
ctgacaatgc

aagcaaaaac
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cagcagagtg
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aagcacatgt
ataccgcatc
ctgcctatgce
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gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgccc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctecagac
tgcggtgceat
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accctggact
agctgggcaa
ccaacagaag

acaaaacaac
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acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
ccccecttgcea
gacaacgtca
caccgccagc
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgcea
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt

attctgtatt

agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgce
gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgcectg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
ccecctetggt
ttcegetggce
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt

attatgagct

acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcc
acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat
aaatgcaaca
agttatcatg
agaaccaaac
gactgaaggg
atctacaaac

gtaccctact

24727

aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cactcgtgcc
ctgaatatcc
aagctgcegtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcgg
gctgaacttg
tgcagggtgce
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc

atgactgtag

-38-

aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaaqg
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc

tagttgtgtc

gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata

agtggccacg

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> 4

<211> 3747
<212> ADN

tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tcecegtcetcece
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg

cgttcagcag

gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgce
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtge
taaatatgca
tattcgggaa
ggccttagcc
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

24727

gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtcet
cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcta

gctgttgccg

-30-

gcatgtgtgc
ctttcctgcet
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

acgacgcaga
tagcctaata
cctgtggaac
gattgtccta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3747



<213>

<400> 4
atggagttca

ccgcgctcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccececttgea
gacaacgtca
caccgccagc
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata

cagtataact

tcccaaccca
ctatccaaat
tgatctcagc
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgce
gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgcetg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggyg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt

cccctcectggt

virut Chikungunya

aactttttac
cattaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcc
acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtgge
tgatcaatgt

cccgcgtaat

24727

aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagttaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cactcgtgcc
ctgaaaatcc
aagctgcecgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg

gctgaacttg

-40-

accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca

gggaccgaaa

accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
Ccaaaaagtgg

aggaaaaatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgce
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgcac
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcg
tcgatgacta
ctgcaaatct

acacaagtac

ttccgetggce
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tccegtcetece
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac

actgtgcagc

aaatgcaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
Ccgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgce
taaatatgca
tattcgggaa
ggccttagcc

tgagtgccac

24727

tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgc
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtcet
cagttgagcg
tacagggcgc
atcactgtaa
attgtggggce
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat

cccccgaagg

-41-

ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgct
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tcecgegtaca

accacatagt

gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcgge
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgccec
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcecagac
tgcggtgcat
gaattctcag
agtctgttct

caactacccg

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



24727

gcgtcacata ccaccctcgg ggtccaggac atctccgeta cggcgatgtc atgggtgeag 3660
aagatcacgg gaggtgtggg actggttgtt gctgttgccg cactgattct aatcgtggtg 3720
ctatgcgtgt cgttcagcag gcactaa 3747
<210> 5

<211> 3747

<212> ADN

<213> wvirut Chikungunya

<400> 5

atggagttca tcccaaccca aactttttac aataggaggt accagcctcg accctggact 60
ccgcgcetceta ctatccaaat cattaggccc agaccgcgec ctcagaggca agctgggcaa 120
Cttgcccage tgatctcagc agttaataaa ctgacaatgc gcgcggtacc ccaacagaag 180
ccacgcagga atcggaagaa taagaagcaa aagcaaaaac aacaggcgcc acaaaacaac 240
acaaatcaaa agaagcagcc acctaaaaag aaaccggctc aaaagaaaaa gaagccggge 300
cgcagagaga ggatgtgcat gaaaatcgaa aatgattgta ttttcgaagt caagcacgaa 360
ggtaaggtaa caggttacgc gtgcctggtg ggggacaaag taatgaaacc agcacacgta 420
aaggggacca tcgataacgc ggacctggcc aaactggcect ttaagcggtc atctaagtat 480
gaccttgaat gcgcgcagat acccgtgcac atgaagtccg acgcttcgaa gttcacccat 540
gagaaaccgg aggggtacta caactggcac cacggggcag tacagtactc aggaggccgg 600
ttcaccatcc ctacaggtgc tggcaaacca ggggacagcg gcagaccgat cttcgacaac 660
aagggacgcg tggtggccat agtcttagga ggagctaatg aaggagcccg tacagccctce 720
tcggtggtga cctggaataa agacattgtc actaaaatca cccccgaggg ggccgaagag 780
tggagtcttg ccatcccagt tatgtgcctg ctggcaaaca ccacgttcce ctgctceccag 840
ccceccecttgca cgeccctgetg ctacgaaaag gaaccggagg aaaccctacg catgcttgag 900
gacaacgtca tgagacctgg gtactatcag ctgctacagg catccttaac atgttctccce 960
caccgccagce gacgcagcac caaggacaac ttcaatgtct ataaagccac aagaccatac 1020
ttagctcact gtcccgactg tggagaaggg cactcgtgcce atagtcccgt agcactagaa 1080
cgcatcagaa atgaagcgac agacgggacg ctgaaaatcc aggtctcctt gcaaatcgga 1140
ataaagacgg atgacagcca cgattggacc gagctgcgtt atatggacaa ccacatgcca 1200
gcagacgcag agagggcggg gctatttgta agaacatcag caccgtgtac gattactgga 1260
acaatgggac acttcatcct ggcccgatgt Ccaaaagggg aaactctgac ggtgggattc 1320
actgacagta ggaagattag tcattcatgt acgcacccat ttcaccacga ccctectgtg 1380
ataggtcggg aaaaattcca ttcccgaccg cagcacggta aagagctacc ttgcagcacg 1440

-42-



tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtyg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc

cagcacacag

gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
cccctectggat
ttccgectgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tcecegtetec
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc

caccatttgg

aactaccgag
acaacagtcc
ttgcggtgge
tgatcaatgt
cccgcgtaat
aaatgcaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggce
actggtactg
tggctttaag

ctgccaaata

24727

gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcegg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccge
tgtaaaacgc
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtcet
cagttgagcg
tacagggcgce
atcactgtaa
attgtggggce
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa

gcaacaaacc

-43-

tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgcet
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgc
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg

cggtaagagc

cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagcect
aaacggcgac
agcctggaca
ctacccgceccce
tgagagtgaa
ggtacacgtg
ggcgtcactg

ggtgaactgc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



gccgtaggga
gacgcgccct
tttgggggcyg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> o

<211>

<212>
<213>

ADN
<400> ©

atggagttca
ccgcgcetcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgcea
gacaacgtca
caccgccagce

ttagctcact

3747

acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg

cgttcagcag

tcccaaccca
ctatccaaat
tgatctcagc
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgce
gcgcgcagat
aggggtacta
ctacaggtgce
tggtggccat
cctggaataa
ccatcccagt
cgccctgetg
tgagacctgg
gacgcagcac

gtcccgactg

ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcecc
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

virut Chikungunya

aactttttac
catcaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcc
acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag

caaggacaac

tggagaaggg

24727

ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcecta

gctgttgccg

aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtct

cactcgtgcec

-44-

cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacaatactc
gcagacctat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac

atagtcccgt

tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac

agcactagaa

3300

3360

3420

3480

3540

3600

3660

3720

3747

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgceg

catgccgtca

atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
cccctcectggt
ttccgcectgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tccegtcetet
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca

cagttaagga

agacgggacyg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac

cgccaaattc

24727

ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcgg
gctgaacttg
tgcagggtgce
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtcect
cagttgagcg
tacagggctc

atcactgtaa

attgtggggc

-45-

aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgce
ctttcctgcet
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce

caatgtcttc

gcaaatcaga
ccacatgcca
gattactgga
ggtgggattc
ccctecctgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcgge
ggagaagtcc
tgcatcagct
aaacggcgac

agcctggaca

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcyg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> 7

<211>

<212>
<213>

ADN
<400> 7

atggagttca
ccgcgctcta
cttgcccagc
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg

tcggtggtga

3747

acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg

cgttcagcag

tcccaaccca
ctatccaaat
tgatctcagce
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat

cctggaataa

ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgce
taaatatgca
tattcgggaa
ggccttagcece
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

virut Chikungunya

aactttttac
catcaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaa%atcgaa
gtgcctggtg
ggacctggcc
acccgtgcac
caactggcac
tggcaaacca
agtcttagga

agacattgtc

24727

ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgceta

gctgttgceccecg

aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg

actaaaatca

-46-

ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagacctat
aaggagcccg

cccccgagygg

ctacccgceccecc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcecat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac

tacagccctc

ggccgaagag

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3747

60

120

180

240

300

360

420

480

540

600

660

720

780



tggagtcttg
cccecttgea
gacaacgtca
caccgccagc
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt

gaactactgt

ccatcccagt
cgccctgcetg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggyg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
cccctectggt
ttcecgetgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct

cagtcacttt

tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcactcatgt
ttcececgaccg
aactaccgag
acaacagtcc
ttgcggtgge
tgatcaatgt
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccccact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgce
gagcgcgtac
agtcaataga

ggagccaaca

24727

ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtct
cactcgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcgg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca

ctatcgcttg

-47-

ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgcet
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt

attacatcac

ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg

gtgcgagtac

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



aaaaccgtca
aacctacctg
gcctactgct
gaatcatgca
aagctccgcg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcyg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> 8

<211> 1248
<212> PRT
<213>
<400> 8

Met Glu Phe
1

Arg Pro Trp

Pro Gln
35

Arg
Asn

Lys Leu

Arg Lys Asn

tccegtetcec
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg

cgttcagcag

Ile Pro

Thr
20

Pro
Arg Gln

Thr Met

Lys Lys

Thr

Arg

Ala

Arg

Gln

gtacgtgaag
tagggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcc
tgagtgccac
ggtccaggac
actggttgtt

gcactaa

virut Chikungunya

Gln Thr

Ser Thr

Gly Gln

40

Ala
55

Val

Lys Gln

24727

tgctgcggta
accggcgtct
cagttgagcg
tacagggctc
atcactgtaa
attgtgggge
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
ccccecgaagg
atctccgcta

gctgttgccg

Phe Tyr Asn

10

Ile
25

Gln Ile

Leu Ala Gln

Pro Gln Gln

Lys Gln Gln

-48-

cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgc
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

Arg Arg Tyr

Ile Pro

30

Arg

Ile
45

Leu Ser

Lys Pro

60

Arg

Ala Pro Gln

caaggacaaa
gtggggtggce
ggagaagtcc
tgcatcagcect
aaacggcgac
agcctggaca
ctacccgceccece
tgagagtaaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcecat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

Gln
15

Pro
Arg Pro
Ala Val
Asn

Arg

Asn Asn

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3747



24727

65 70 75 80

Thr Asn Gln Lys Lys Gln Pro Pro Lys Lys Lys Pro Ala Gln Lys Lys
85 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

Cys Ile Phe Glu Val Lys His Glu Gly Lys Val Thr Gly Tyr Ala Cys
115 120 125

Leu Val Gly Asp Lys Val Met Lys Pro Ala His Val Lys Gly Thr Ile
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Ala Gln Ile Pro Val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala Val Gln Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 200 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg Val
210 215 220

Val Ala Ile Val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240

Ser Val Val Thr Trp Asn Lys Asp Ile Val Thr Lys Ile Thr Pro Glu
245 250 255

Gly Ala Glu Glu Trp Ser Leu Ala Ile Pro Val Met Cys Leu Leu Ala
260 265 270

Asn Thr Thr Phe Pro Cys Ser Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Glu Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 295 300

Arg Pro Gly Tyr Tyr Gln Leu Leu Gln Ala Ser Leu Thr Cys Ser Pro
305 310 315 320

His Arg Gln Arg Arg Ser Thr Lys Asp Asn Phe Asn Vval Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro Val Ala Leu Glu Arg Ile Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys Ile Gln Val Ser Leu Gln Ile Arg Ile Lys Thr Asp
370 375 380

Asp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Asn His Met Pro
385 390 395 400

-49-



Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

545

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser
705

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

Val

Asn

His

Thr

690

Met

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Val

Asn

Lys

Lys

595

Leu

Glu

Val

Glu

Gly

675

Met

Val

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Met

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Cys

550

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

Ala
710

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

535

His

vVal

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Val

695

Ala

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

Val

Gly

24727

Phe

Phe

425

Thr

Asp

Gly

Thr

Leu

505

Thr

Thr

Ala

Arg

Pro

585

Val

Pro

Glu

Glu

Pro

665

Ile

Ser

Met

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

Cys

-50-

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

Met
715

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

525

Val

His

Leu

Ala

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

Ala

Cys

430

Ile

Gly

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Arg

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Asn

Asn

Lys

Asp

575

Cys

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Arg

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Arg
720



Cys

Leu

Glu

Gln

Arg

785

Ser

Pro

Tyr

Pro

Pro

865

Asn

Met

Ser

Ser

Leu

945

His

Ser

Val

Phe

Ala

His

Ile

Ser

Ala

Ala

770

Leu

Val

Asn

Ser

Thr

850

Ser

Leu

Trp

Glu

Ala

930

Tyr

Ala

Ala

Tyr

Gly Asp Ile Gln Ser Arg Thr

1010

Asn
1025

Val

Thr

Leu

Ala

755

Leu

Leu

Gly

Thr

Pro

835

Leu

Pro

Pro

Gly

Ala

915

Tyr

Gln

Val

Trp

Asn
995

Thr Gln Leu Val Leu

Pro Tyr Ser Gln Ala

Pro

Ile

740

Ile

Ile

Pro

Ala

Val

820

Met

Ser

Tyr

Asp

Gly

900

His

Arg

Gly

Thr

Thr
980

Tyr

725

Cys

Tyr

Pro

Cys

His

805

Gly

Val

Leu

Val

Tyr

885

Ala

Val

Ala

Asn

Val

965

Pro

Glu

Cys

Leu

Leu

Cys

790

Thr

Val

Leu

Asp

Lys

870

Ser

Tyr

Glu

His

Asn

950

Lys

Phe

Met Asp Tyr

Leu

Ile

Trp

Ala

775

Cys

Val

Pro

Glu

Tyr

855

Cys

Cys

Cys

Lys

Thr

935

Ile

Asp

Asp

Pro

Thr

Arg

Asn

760

Ala

Lys

Ser

Tyr

Met

840

Ile

Cys

Lys

Phe

Ser

920

Ala

Thr

Ala

Asn

Pro
1000

1015

Gl

1030

Pr

24727

Pro

Thr

745

Glu

Leu

Thr

Ala

Lys

825

Glu

Thr

Gly

Val

Cys

905

Glu

Ser

Val

Lys

Lys
985

Phe Gly Ala Gly Arg

Gly

730

Ala

Gln

Ile

Leu

Tyr

810

Thr

Leu

Cys

Thr

Phe

8390

Asp

Ser

Ala

Thr

Phe

970

Ile

Ala Thr Val Pro Phe Leu
735

Lys Ala Ala Thr Tyr Gln
750

Gln Pro Leu Phe Trp Leu
765

Val Leu Cys Asn Cys Leu
780

Ala Phe Leu Ala Val Met
795 800

Glu His Val Thr val Ile
815

Leu Val Asn Arg Pro Gly
830

Leu Ser Val Thr Leu Glu
845

Glu Tyr Lys Thr Val Ile
860

Ala Glu Cys Lys Asp Lys
875 880

Thr Gly Val Tyr Pro Phe
895

Ala Glu Asn Thr Gln Leu
910

Cys Lys Thr Glu Phe Ala
925

Ser Ala Lys Leu Arg Val
940

Ala Tyr Ala Asn Gly Asp
955 960

Ile Val Gly Pro Met Ser
975

Val Val Tyr Lys Gly Asp
990

1005

Pro Glu Ser Glu Asp Val Tyr

1020

n Arg Pro Ala Ala Gly Thr Val

1035

O Ser Gly Phe Lys Tyr Trp Leu

-51-

Pro Gly Gln



Lys

Gln

Asn

Val

Ala

Tyr

Asn

Ser

Phe

Cys

Thr

Val

Ala

1040

Glu
1055

Ile
1070

Met
1085

Val
1100

Cys
1115

Ala
1130

Ala
1145

Gln
1160

Arg
1175
His
1190

Thr
1205

Gln
1220

Leu
1235

<210> 9

<211>
<212>
<213>

<400> 9

Arg

Ala

Pro

Asp

Thr

Ala

Val

Leu

Val

Pro

Leu

Lys

Ile

1248
PRT
virut

Met Glu Phe

1

Arg Pro Trp

Arg Pro Gln

35

Asn Lys Leu

50

Gly Ala Ser

Thr Asn Pro

Ile Ser Ile

Ala Pro Ser

His Ser Ser

Ser Lys Lys

Thr Ile Arg

Gln Ile Ser

Gln Val Cys

Pro Lys Asp

Gly Val Gln

Ile Thr Gly

Leu Ile Val

Chikungunya

Ile Pro Thr Gln

5

Thr Pro Arg Ser
20

Arg Gln Ala Gly

Thr Met Arg Ala
55

1045

Leu
1060

Val
1075

Asp
1090

Leu
1105

Asp
1120

Gly
1135

Glu
1150

Phe
1165

Ser
1180
His
1195

Asp
1210

Gly
1225

Val
1240

Thr

Thr

Gln

40

Val

24727

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

Val

Leu

Phe

Ile

25

Leu

Pro

His

Ala

Pro

Asp

Gly

Cys

Glu

Thr

Gln

Val

Ser

Gly

Cys

Thr

Val

Glu

Met

Gly

Ala

Ile

Ala

Val

Asn

Ala

Leu

Val

Tyr Asn
10
Gln TIle

Ala Gln

Gln Gln

-52-

Ala

Asn

Ala

Ser

Val

Val

Glu

Leu

His

Tyr

Thr

Val

Ser

1050

Pro
1065

Cys
1080

Ala
1095

Cys
1110

Ala
1125

His
1140

Val
1155

Ala
1170

Cys
1185

Pro
1200

Ala
1215

Val
1230

Phe
1245

45

Phe

Ala

Phe

Glu

Ile

Ser

Glu

Ser

Ala

Ala

Met

Ala

Ser

Arg Arg Tyr

Ile Arg Pro

30

Leu Ile Ser

Lys Pro Arg
60

Gly

Val

Thr

Val

Ile

Met

Gly

Ala

Ala

Ser

Ser

Val

Arg

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His

Trp

Ala

His

Gln Pro

15

Arg Pro

Ala Val

Arg Asn



65

Thr

Lys

Cys

Leu

Asp

145

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Gly

Asp

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr

370

Ser

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

His

Lys

Lys

Gly

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Lys

Lys

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

325

Leu

Val

Ile

Trp

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

230

Asn

Ser

Cys

Glu

Gln

310

Ser

Ala

Ala

Gln

Thr

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

215

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

Val

375

Lys

24727

Gln Lys Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Leu

Lys
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Ile
Asn
Ile
Ile
265
Pro
Arg
Gln
Asp
Pro
345
Arg

Leu

Arg

-53-

Lys

90

Cys

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

Val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Tyr

Gln

75

Lys

Met

Val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

235

Thr

Val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

Met

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

380

Asp

Pro

Ala

Ile

Gly

125

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asn

Thr

Val

Glu

Glu

365

Ile

Asn

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

350

Ala

Lys

His

Asn

Lys

95

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

335

His

Thr

Thr

Met

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp

Pro



385

Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

545

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser
705

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

Val

Asn

His

Thr

690

Met

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Val

Asn

Lys

Lys

595

Leu

Glu

Val

Glu

Gly

675

Met

Val

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Met

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

550

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

Ala
710

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Val

695

Ala

24727

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

vVal

Phe

Phe

425

Thr

Asp

Gly

Thr

Leu

505

Thr

Thr

Ala

Arg

Pro

585

Val

Pro

Glu

Glu

Pro

665

Ile

Ser

Met

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

Met
715

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

525

Val

His

Leu

Ala

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

Ala

Cys

430

Ile

Gly

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Arg

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Asn

Asn

Lys

Asp

575

Cys

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Arg

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Arg
720
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Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln Gln Pro Leu Phe Trp Leu
755 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Val Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr Val Ile
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met Val Leu Glu Met Glu Leu Leu Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr Val Ile
850 855 860

Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gln Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940

Leu Tyr Gln Gly Asn Asn Ile Thr Val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp
980 985 990

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Arg Arg Pro Gly Gln
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Glu Asp Val Tyr
1010 1015 1020

Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala Ala Gly Thr val
1025 1030 1035

-55-
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His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro
1055 1060 1065

Gln Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys
1070 1075 1080

Asn Met Pro Ile Ser Ile Asp Ile Pro Glu Ala Ala
1085 1090 1095

Val Val Asp Ala Pro Ser Leu Thr Asp Met Ser Cys
1100 1105 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala
1115 1120 1125

Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala Val His
1130 1135 1140

Asn Ala Val Thr Ile Arg Glu Ala Glu Ile Glu Val
1145 1150 1155

Ser Gln Leu Gln Ile Ser Phe Ser Thr Ala Leu Ala
1160 1165 1170

Phe Arg Val Gln Val Cys Ser Thr Gln Val His Cys
1175 1180 1185

Cys His Pro Pro Lys Asp His Ile Val Asn Tyr Pro
1190 1195 1200

Thr Thr Leu Gly Val Gln Asp Ile Ser Ala Thr Ala
1205 1210 1215

Val Gln Lys Ile Thr Gly Gly Val Gly Leu Val Val
1220 1225 1230

Ala Leu Ile Leu Ile Val Val Leu Cys Val Ser Phe
1235 1240 1245

<210> 10

<211> 1248

<212> PRT

<213> wvirut Chikungunya

<400> 10

Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg

1 5 10

Arg Pro Trp Thr Pro Arg Ser Thr Ile Gln Ile Ile Arg

20 25
Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gln Gln Lys Pro

50 55 60

-56-

Tyr Trp Leu

Phe Gly Cys

Ala Val Gly

Phe Thr Arg

Glu Val Pro

Ile Ile Lys

Ser Met Thr

Glu Gly Asn

Ser Ala Glu

Ala Ala Glu

Ala Ser His

Met Ser Trp

Ala Val Ala

Ser Arg His

Tyr Gln Pro
15

Pro Arg Pro
30

Ser Ala Val

Arg Arg Asn



Arg

65

Thr

Lys

Cys

Leu

Asp

145

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Gly

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr
370

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

Lys

Lys

Gly

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Asn

Lys

Lys

85

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

325

Leu

Val

Ile

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gly

230

Asn

Ser

Cys

Glu

Gln

310

Ser

Ala

Ala

Gln

Lys

Pro

Glu

His

Met

135

Ile

Pro

Gly

Arg

215

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

Val
375

24727

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Lys
Lys
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Ile
Asn
Ile
Ile
265
Pro
Arg
Gln
Asp
Pro
345

Arg

Leu

-57-

Gln

Lys

90

Cys

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

Val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Gln

75

Lys

Met

Val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

235

Thr

Val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly
380

Pro

Ala

Ile

Gly

125

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

365

Ile

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

350

Ala

Lys

Asn

Lys

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

335

His

Thr

Thr

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp



Asp
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Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

545

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Val

Asn

His

Thr

690

Met

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Val

Asn

Lys

Lys

595

Leu

Glu

Val

Glu

Gly

675

Met

Val

Asp

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Trp

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Met

Thr

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

550

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

Ala

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Val

695

Ala
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Leu

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

Val

Gly

Arg

Phe

Phe

425

Thr

Asp

Gly

Thr

Leu

505

Thr

Thr

Ala

Arg

Pro

585

vVal

Pro

Glu

Glu

Pro

665

Ile

Ser

Met

-58-

Tyr

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

Cys

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

Met

Asp

Thr

Ala

Arg

vVal

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Asn

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

525

Val

His

Leu

Ala

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

His

Ala

Cys

430

Ile

Gly

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Arg

Met

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Asn

Asn

Lys

Asp

575

Cys

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Arg

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Arg
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705 710 715 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln Gln Pro Leu Phe Trp Leu
755 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Val Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr Val Ile
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met Val Leu Glu Met Glu Leu Leu Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr Vval Ile
850 855 860

Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gln Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940

Leu Tyr Gln Gly Asn Asn Ile Thr Val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val val Tyr Lys Gly Asp
980 985 990

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Glu Asp Val Tyr
1010 1015 1020

Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala Ala Gly Thr Vval
1025 1030 1035

-59-
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His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
1055 1060 1065

Gln Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1070 1075 1080

Asn Met Pro Ile Ser Ile Asp 1Ile Pro Glu Ala Ala Phe Thr Arg
1085 1090 1095

Val Val Asp Ala Pro Ser Leu Thr Asp Met Ser Cys Glu Val Pro
1100 1105 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala 1Ile Ile Lys
1115 1120 1125

Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 1140

Asn Ala Val Thr Ile Arg Glu Ala Glu Ile Glu Val Glu Gly Asn
1145 1150 1155

Ser Gln Leu Gln Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170

Phe Arg Val Gln Val Cys Ser Thr Gln Val His Cys Ala Ala Glu
1175 1180 1185

Cys His Pro Pro Lys Asp His 1Ile Val Asn Tyr Pro Ala Ser His
1190 1195 1200

Thr Thr Leu Gly Val Gln Asp Ile Ser Ala Thr Ala Met Ser Trp

1205 1210 1215

Val Gln Lys Ile Thr Gly Gly Val Gly Leu Val Val Ala val Ala
1220 1225 1230

Ala Leu Ile Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

<210> 11

<211> 1248

<212> PRT

<213> wvirut Chikungunya

<400> 11

Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Thr Pro Arg Ser Thr Ile Gln Tle Ile Arg Pro Arg Pro
20 25 30

Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala val
35 40 45

Asn Lys Leu Thr Met Arg Ala Val Pro Gln Gln Lys Pro Arg Arg Asn
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Arg

Thr

Lys

Cys

Leu

Asp

145

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Gly

50

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr
370

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

Lys

Lys

Gly

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Lys

Lys

85

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

325

Leu

Val

Ile

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gly

230

Asn

Ser

Cys

Glu

Gln

310

Ser

Ala

Ala

Gln

55

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

215

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

Val
375

24727

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Val

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Lys

Lys

Met

105

Gly

Pro

Ala

Val

Gly

185

Phe

Ile

Asn

Ile

Ile

265

Pro

Arg

Gln

Asp

Pro

345

Arg

Leu

Gln

Lys

90

Cys

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

Val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln
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Gln

75

Lys

Met

Val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

235

Thr

Val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

60

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly
380

Pro

Ala

Ile

Gly

125

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

365

Ile

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

350

Ala

Lys

Asn

Lys

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

335

His

Thr

Thr

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp



Asp

385

Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

545

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

Val

Asn

His

Thr
690

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Val

Asn

Lys

Lys

595

Leu

Glu

Val

Glu

Gly

675

Met

Asp

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Trp

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Thr

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

550

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Val
695

24727

Leu

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

Val

Arg
Phe
Phe
425
Thr
Asp
Gly
Thr
Leu
505
Thr
Thr
Ala
Arg
Pro
585
Val
Pro
Glu
Glu
Pro
665

Ile

Ser
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Tyr

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr
700

Asn

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

525

Val

His

Leu

Ala

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

His

Ala

Cys

430

Ile

Gly

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Met

Pro

415

Pro

Ser

Arg

Ser

His

495

Asn

Asn

Lys

Asp

575

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu
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Ser Met Val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg
705 710 715 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln Gln Pro Leu Phe Trp Leu
755 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Val Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr val Ile
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met Val Leu Glu Met Glu Leu Leu Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr Val Ile
850 855 860

Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 © 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gln Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940

Leu Tyr Gln Gly Asn Asn Ile Thr Val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val val Tyr Lys Gly Asp
980 985 990

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Arg Arg Pro Gly Gln
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Glu Asp Val Tyr
1010 1015 1020

Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala Ala Gly Thr Vval
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1025 1030 1035

His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
1055 1060 1065

Gln Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1070 1075 1080

Asn Met Pro Ile Ser Ile Asp Ile Pro Glu Ala Ala Phe Thr Arg
1085 1090 1095

Val vVal Asp Ala Pro Ser Leu Thr Asp Met Ser Cys Glu Val Pro
1100 1105 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala Ile Ile Lys
1115 1120 1125

Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 1140

Asn Ala Val Thr Ile Arg Glu Ala Glu Ile Glu Val Glu Gly Asn
1145 1150 1155

Ser GIn Leu Gln Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170

Phe Arg Val Gln Val Cys Ser Thr Gln Val His Cys Ala Ala Glu
1175 1180 1185

Cys His Pro Pro Lys Asp His 1Ile Val Asn Tyr Pro Ala Ser His
1190 1195 1200

Thr Thr Leu Gly Val Gln Asp 1Ile Ser Ala Thr Ala Met Ser Trp
1205 1210 1215

Val Gln Lys Ile Thr Gly Gly Val Gly Leu Val Val Ala Val Ala
1220 1225 1230

Ala Leu TIle Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His

1235 1240 1245
<210> 12
<211> 1248
<212> PRT

<213> wvirut Chikungunya

<400> 12

Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Thr Pro Arg Ser Thr Ile Gln Ile Ile Arg Pro Arg Pro
20 25 30

Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala Val
35 40 45
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Asn

Arg

65

Thr

Lys

Cys

Leu

Asp

145

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Gly

Lys

50

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr

Leu

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

Thr

Lys

Lys

Gly

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Met

Lys

Lys

85

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

325

Leu

Val

Ile

Arg

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gly

230

Asn

Ser

Cys

Glu

Gln

310

Ser

Ala

Ala

Gln

Ala

55

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

215

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

Val

24727

Val Pro Gln Gln

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Lys Gln

Lys Lys
90

Met Cys
105

Gly Lys

Pro Ala

Ala Phe

Val His
170

Gly Tyr
185

Phe Thr

Ile Phe

Asn Glu

Ile Val
250

Ile Pro
265

Pro Pro

Arg Met

Gln Ala

Asp Asn
330

Pro Asp
345

Arg Ile

Leu Gln
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Gln

75

Lys

Met

Val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

235

Thr

Val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

Lys

60

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Pro

Pro

Ala

Ile

Gly

125

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

365

Ile

Arg

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

350

Ala

Lys

Arg

Asn

Lys

95

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

335

His

Thr

Thr

Asn

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp



Asp

385

Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

545

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

370

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

Val

Asn

His

Thr
690

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Val

Asn

Lys

Lys

595

Leu

Glu

Val

Glu

Gly

675

Met

Asp

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Trp

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Thr

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

550

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

375
Glu

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Val
695
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Leu

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

Val

Arg
Phe
Phe
425
Thr
Asp
Gly
Thr
Leu
505
Thr
Thr
Ala
Arg
Pro
585
Val
Pro
Glu
Glu
Pro
665

Ile

Ser
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Tyr

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

380

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr
700

Asn

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

525

Val

His

Leu

Ala

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

His

Ala

Cys

430

Ile

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Met

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Asn

Asn

Lys

Asp

575

Cys

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu
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Ser Met Val Gly Met Ala Ala Gly Met Cys Met Cys Ala Arg Arg Arg
705 710 715 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln Gln Pro Leu Phe Trp Leu
755 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Val Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr val Tle
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met Val Leu Glu Met Glu Leu Leu Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr Val Ile
850 855 860

Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gln Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940

Leu Tyr Gln Gly Asn Asn Ile Thr Val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp
980 985 990

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Glu Asp Val Tyr
1010 1015 1020
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Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala Ala Gly Thr val
1025 1030 1035

His Val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1040 1045 1050

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
1055 1060 1065

Gln Ile Ala Thr Asn Pro Val Arg Ala Val Asn Cys Ala Val Gly
1070 1075 1080

Asn Met Pro Ile Ser Ile Asp Ile Pro Glu Ala Ala Phe Thr Arg
1085 1090 1095

Val Val Asp Ala Pro Ser Leu Thr Asp Met Ser Cys Glu Val Pro
1100 1105 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly Val Ala Ile Ile Lys
1115 1120 1125

Tyr Ala Ala Ser Lys Lys Gly Lys Cys Ala Val His Ser Met Thr
1130 1135 1140

Asn Ala Val Thr Ile Arg Glu Ala Glu Ile Glu Val Glu Gly Asn
1145 1150 1155

Ser Gln Leu Gln Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170

Phe Arg Val Gln Val Cys Ser Thr Gln Val His Cys Ala Ala Glu
1175 1180 1185

Cys His Pro Pro Lys Asp His 1Ile Val Asn Tyr Pro Ala Ser His
1190 1195 1200

Thr Thr Leu Gly Val Gln Asp Ile Ser Ala Thr Ala Met Ser Trp
1205 1210 1215

Val Gln Lys Ile Thr Gly Gly Val Gly Leu Val Val Ala val Ala
1220 1225 1230

Ala Leu Ile Leu Ile Val Val Leu Cys Val Ser Phe Ser Arg His
1235 1240 1245

<210> 13

<211> 1248

<212> PRT

<213> wvirut Chikungunya

<400> 13

Met Glu Phe Ile Pro Thr Gln Thr
1 5

Arg Pro Trp Thr Pro Arg Ser Thr
20
Arg Pro Gln Arg Gln Ala Gly Gln
35 40

Asn Lys Leu Thr Met Arg Ala Val
50 55

Phe Tyr Asn Arg Arg Tyr Gln Pro
10 15

Ile Gln Ile Ile Arg Pro Arg Pro

25 30

Leu Ala Gln Leu Ile Ser Ala Val
45

Pro Gln Gln Lys Pro Arg Arg Asn

60
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Arg

Thr

Lys

Cys

Leu

Asp

145

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Gly

Asp

Lys

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr

370

Ser

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

Val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

His

Lys

Lys

Gly

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Lys

Lys

85

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

325

Leu

Val

Ile

Trp

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gly

230

Asn

Ser

Cys

Glu

Gln

310

Ser

Ala

Ala

Gln

Thr

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

215

Gly

Lys

Ser

Thr

295

Leu

Thr

His

Leu

Val
375

Lys

24727

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Leu

Lys
Lys
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Ile
Asn
Ile
Ile
265
Pro
Arg
Gln
Asp
Pro
345
Arg

Leu

Arg

-69-

Gln

Lys

Cys

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

Val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Tyr

Gln

75

Lys

Met

Val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

235

Thr

Val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

Met

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Arg

380

Asp

Pro

Ala

Ile

Gly

125

Lys

Ser

Ser

Trp

Thr

205

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

365

Ile

Asn

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

350

Ala

Lys

His

Asn

Lys

95

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

335

His

Thr

Thr

Met

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp

Pro



385

Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

545

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser
705

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

Val

Asn

His

Thr

690

Met

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Val

Asn

Lys

Lys

595

Leu

Glu

Val

Glu

Gly

675

Met

Val

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

Tyr

Pro

Val

Met

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

550

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

Ala
710

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Leu

535

His

Val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Val

695

Ala

24727

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

Val

Gly

Phe
Phe
425
Thr
Asp
Gly
Thr
Leu
505
Thr
Thr
Ala
Arg
Pro
585
Val
Pro
Glu
Glu
Pro
665
Ile

Ser

Met

-70-

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

Cys

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

Met
715

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

525

Val

His

Leu

Val

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

Ala

Cys

430

Ile

Gly

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Arg

Pro

415

Pro

Ser

Arg

Ser

His

495

Asn

Asn

Lys

Asp

575

Cys

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Arg

400

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Arg
720



24727

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln Gln Pro Leu Phe Trp Leu
755 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Val Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr Val Ile
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met Val Leu Glu Met Glu Leu Leu Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr Val Ile
850 855 860

Pro Ser Leu Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Lys Val Phe Thr Gly Val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gln Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940

Leu Tyr Gln Gly Asn Asn Ile Thr Val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp
980 985 990

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Glu Asp Val Tyr
1010 1015 1020

Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala Ala Gly Thr Val
1025 1030 1035

-71-



His Val Pro Tyr
1040

Ser

Lys Glu Arg Gly Ala

1055

Gln Ile Ala Thr
1070

Asn Met Pro Ile
1085

Val Val Asp Ala
1100

Ala Cys Thr His
1115

Tyr Ala Ala Ser
1130

Asn Ala Val Thr
1145

Ser Gln Leu Gln
1160

Asn

Ser

Pro

Ser

Lys

Ile

Ile

Phe Arg Val Gln Val

1175

Cys His Pro Pro
1190

Lys

Thr Thr Leu Gly Val

1205

Val Gln Lys Ile
1220

Ala Leu Ile Leu
1235

<210> 14
<211> 1248
<212> PRT

Thr

Ile

Gln

Ser

Pro

Ile

Ser

Ser

Lys

Arg

Ser

Cys

Asp

Gln

Gly

Val

<213> wvirut Chikungunya

<400> 14

Met Glu Phe Ile
1

Arg Pro Trp Thr
20

Arg Pro Gln Arg
35

Asn Lys Leu Thr
50

24727

Ala
1045

Leu
1060

Val
1075

Asp
1090

Leu
1105

Asp
1120

Gly
1135

Glu
1150

Phe
1165

Ser
1180
His
1195

Asp
1210

Gly
1225

Val
1240

Pro Ser

Gln His

Arg Ala

Ile Pro

Thr Asp

Phe Gly

Lys Cys

Ala Glu

Ser Thr

Thr Gln

Ile Val

Ile Ser

Val Gly

Leu Cys

Gly

Thr

Val

Glu

Met

Gly

Ala

Ile

Ala

Val

Asn

Ala

Leu

Val

Phe Lys Tyr Trp Leu
1050

Ala Pro Phe Gly Cys
1065

Asn Cys Ala Val Gly
1080

Ala Ala Phe Thr Arg
1095

Ser Cys Glu Val Pro
1110

Val Ala 1Ile Ile Lys
1125

Val His Ser Met Thr
1140

Glu Val Glu Gly Asn
1155

Leu Ala Ser Ala Glu
1170

His Cys Ala Ala Glu
1185

Tyr Pro Ala Ser His
1200

Thr Ala Met Ser Trp
1215

Val Val Ala Val Ala
1230

Ser Phe Ser Arg His
1245

Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro

5

10

15

Pro Arg Ser Thr Ile Gln Ile Ile Arg Pro Arg Pro

25

30

Gln Ala Gly Gln Leu Ala Gln Leu Ile Ser Ala Val

40

45

Met Arg Ala Val Pro Gln Gln Lys Pro Arg Arg Asn

55

-72-

60



Arg Lys Asn

65

Thr

Lys

Cys

Leu

Asp

145

Asp

Lys

Ala

Lys

Val

225

Ser

Gly

Asn

Glu

Arg

305

His

Thr

Cys

Gly

Asn

Lys

Ile

Val

130

Asn

Leu

Phe

Val

Pro

210

Ala

Val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr
370

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Ile

Val

Glu

Thr

275

Glu

Gln

Pro

Ser

355

Leu

Lys

Lys

Gly

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

Val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Lys

Lys

85

Arg

Val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

325

Leu

Val

Ile

Gln

70

Gln

Arg

Lys

Val

Ala

150

Gln

Lys

Gly

Gly

Gly

230

Asn

Ser

Cys

Glu

Gln

310

Ser

Ala

Ala

Gln

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

215

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

Val
375

24727

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

Ser

Lys
Lys
Met
105
Gly
Pro
Ala
Val
Gly
185
Phe
Ile
Asn
Ile
Ile
265
Pro
Arg
Gln
Asp
Pro
345

Arg

Leu

-73-

Gln

Lys

90

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

Val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Gln

75

Lys

Met

Val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

235

Thr

Val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

Ala

Pro

Lys

Thr

Val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly
380

Pro

Ala

Ile

Gly

125

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

Val

Glu

Glu

365

Ile

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

350

Ala

Lys

Asn

Lys

95

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

Cys

Val

Ser

Lys

335

His

Thr

Thr

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly

Val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp



Asp

385

Ala

Thr

Gly

Ser

Lys

465

Tyr

Pro

Val

Gly

Cys

545

Gln

Lys

Val

Ile

Met

625

Glu

Asn

Ala

Pro

Ser

Ser

Asp

Ile

Glu

Cys

450

Phe

Val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

Val

Asn

His

Thr

690

Met

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Val

Asn

Lys

Lys

595

Leu

Glu

Val

Glu

Gly

675

Met

Val

Asp

Glu

Gly

420

Leu

His

Ser

Ser

Thr

500

Thr

Asn

Asp

Ser

Ile

580

Ala

]-_leu

Glu

Leu

Pro

660

His

Thr

Gly

Trp

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

Val

Glu

Gln

Pro

565

His

Arg

Pro

Thr

645

Tyr

Pro

Val

Met

Thr

390

Ala

Met

Val

Phe

Pro

470

Ala

Asp

Asn

Gly

Cys

550

Leu

Ile

Asn

Pro

Asn

630

Val

Lys

His

Val

Ala

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Leu

535

His

Val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

Val

695

Ala

24727

Leu Arg Tyr

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

Val

Gly

Phe
Phe
425
Thr
Asp
Gly
Thr
Leu
505
Thr
Thr
Ala
Arg
Pro
585
Val
Pro
Glu
Glu
Pro
665
Ile

Ser

Met

-74-

Val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Val

Thr

Val

Asn

570

Leu

Thr

Thr

Glu

Gly

650

Gln

Leu

Val

Cys

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

635

Leu

Leu

Tyr

Ala

Met

Asp

Thr

Ala

Arg

Val

460

Leu

Ile

Gln

Tyr

Lys

540

Asn

Glu

Asn

Gly

Leu

620

Val

Glu

Ser

Tyr

Thr

700

Cys

Asn

Ser

Arg

Lys

445

Ile

Pro

Glu

Gln

Lys

525

Val

His

Leu

Val

Lys

605

Ser

Met

Val

Thr

Tyr

685

Phe

Ala

His

Ala

Cys

430

Ile

Cys

Val

Ser

510

Cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Arg

Met

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Asn

Asn

Lys

Asp

575

Gln

Arg

Lys

Trp

655

Gly

Leu

Leu

Arg

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

Trp

560

Arg

Arg

Val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Arg



24727

705 710 715 720

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr Val Pro Phe Leu
725 730 735

Leu Ser Leu Ile Cys Cys Ile Arg Thr Ala Lys Ala Ala Thr Tyr Gln
740 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln Gln Pro Leu Phe Trp Leu
755 760 765

Gln Ala Leu Ile Pro Leu Ala Ala Leu Ile Val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala Val Met
785 790 795 800

Ser Val Gly Ala His Thr Val Ser Ala Tyr Glu His Val Thr Val Ile
805 810 815

Pro Asn Thr Val Gly Val Pro Tyr Lys Thr Leu Val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met Val Leu Glu Met Glu Leu Leu Ser Val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr val Ile
850 855 860

Pro Ser Pro Tyr Val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Asn Leu Pro Asp Tyr Ser Cys Arg Val Phe Thr Gly Val Tyr Pro Phe
885 830 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr Gln Leu
900 905 910

Ser Glu Ala His Val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg Val
930 935 940

Leu Tyr Gln Gly Asn Asn Ile Thr Val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala Val Thr Val Lys Asp Ala Lys Phe Ile Val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile Val Val Tyr Lys Gly Asp
980 985 990

Val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr
1010 1015 1020

Ala Asn Thr Gln Leu Val Leu Gln Arg Pro Ala Ala Gly Thr val
1025 1030 1035

-75-
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His Val Pro Tyr Ser Gln Ala Pro
1040 1045

Lys Glu Arg Gly Ala Ser Leu Gln
1055 1060

Gln Ile Ala Thr Asn Pro Val Arg
1070 1075

Asn Met Pro Ile Ser Ile Asp Ile
1085 1090

Val Val Asp Ala Pro Ser Leu Thr
1100 1105

Ala Cys Thr His Ser Ser Asp Phe
1115 1120

Tyr Ala Ala Ser Lys Lys Gly Lys
1130 1135

Asn Ala Val Thr Ile Arg Glu Ala
1145 1150

Ser Gln Leu Gln Ile Ser Phe Ser
1160 1165

Phe Arg Val Gln Val Cys Ser Thr
1175 1180

Cys His Pro Pro Lys Asp His 1Ile
1190 1195

Thr Thr Leu Gly Val Gln Asp Ile
1205 1210

Val Gln Lys Ile Thr Gly Gly Val
1220 1225

Ala Leu Ile Leu Ile Val Val Leu
1235 1240

<210> 15

<211> 11234

<212> ADN

<213> wvirut Chikungunya

<400> 15

atggatcctg tgtacgtgga catagacgct

gcgtacccca tgtttgaggt ggaaccaagg

agagcgttct cgcatctagc tataaaacta

atcctggata tcggcagtge gccagcaagg

gtctgcccga tgcgcagtgc ggaagatccc

gcatctgccg caggaaaagt cctggacaga

Ser Gly

His Thr

Ala Val

Pro Glu

Asp Met

Gly Gly

Cys Ala

Glu Ile

Thr Ala

Gln Val

Val Asn

Ser Ala

Gly Leu

Cys Val

gacagcgcct
caggtcacac
atagagcagg
aggatgatgt
gagagactcg

aacatctctg

-76-

Phe

Ala

Asn

Ala

Ser

vVal

Val

Glu

Leu

His

Tyr

Thr

Val

Ser

Lys
1050

Tyr

Pro Phe

1065
Cys Ala
1080

Ala
1095

Phe

Cys Glu

1110

Ala
1125

Ile
His Ser
1140

Val
1155

Glu

Ala
1170

Ser

Cys Ala

1185
Pro Ala
1200

Ala
1215

Met

Val
1230

Ala

Phe
1245

Ser

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
ctaattatgc

gaaagatcgg

Trp Leu

Gly Cys

Val Gly

Thr Arg

Val Pro

Ile Lys

Met Thr

Gly Asn

Ala Glu

Ala Glu

Ser His

Ser Trp

Val Ala

Arg His

cctgcaacgt
tgctaatgct
cgactcaacc
gtaccactgc
gagaaagcta

ggacttacaa

60

120

180

240

300

360



gcagtaatgg
tgtagacaga
tcgctatacc
accccgttcea
gatgagcagg
agacgaggca
ttctcagtag
ccatcggtgt
tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg
gggctgaacc
aattatctgc
gacatggaag
tgggcattca
cagaaggttc
tcaatccctt
atcccataca
cgagaagcag
caggtcgaaa
ccgagaggag
gtactctccc
gagcaagtga
gacggccgag
agcgaaagcg
attgcgatgc
gagaggacag
gaagccgcag

tatgaagggc

ccgtgccaga
gagcagacgt
accaggcgat
tgtacaatgc
tactgaaggc
agttgtctat
ggtcaacgct
tccatttaaa
gctacgtcgt
cggtaaccca
aaagagtgtc
gcatccttgc
agagaatagt
ttccegtggt
atgaaaaact
agaagcagaa
aggccgagtt
tgaggactag
gcggagacgce
aactgactcg
tcgacgtgga
ctatcaaagt
cgcagaccgt
agacgtgcac
tcctagtgcec
caacgatggt
acggaccagc
aacacgagta
gactggtact

taaaaatccg

caaggagacg
cgctatatac
taaaggggtc
catggcgggt
taagaacata
tatgagaggg
ttacccggaa
gggcaaactc
taagagaata
ccacgcagac
attctcggtg
tacagaagtc
ggttaacggc
cgcccaagcce
cctgggggte
aacacacacg
tgacagcttt
aatcaaatgg
ccgagaagcc
cgaagcccta
acagcttgag
tactgcccaa
actacgtagc
gcacaacgga
ctcaggctat
gtataacgaa
cctgaacacc
cgtctacgac
ggtgggcgac

ccctgectge
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ccaacattct
caagacgtct
cgagtggcgt
gcctaccccet
ggattatgtt
aaaaagctaa
agccgcaagce
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag
ccacctctac
gacagagcgg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc

ccatacaaaa

-77-

gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgctgtga
caggccttta
tgtgcaagac
tgccggcecgac
atgcacagaa
ggaatatgaa
gggcaaagga
cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca

ttgcagtcat

agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgcetg
ctggcacctg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggtg
caccatgaaa
gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttg
aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggceg
Cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca

aggagtcttc

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



ggagtaccgg
gtgactagtg
ggtctagaga
gtcgacgtgt
atcgccttgg
ttcttcaata
cacaaaagta
tacgaaggca
ggctcaacaa
caactgcaaa
accagaaaag
acgtcagagc
ctttccggeg
actattaagg
atgaccttcg
atcctcgaaa
ttcaaagaag
tatggggtgg
gataaccact
tccattctag
tgcgtgacta
aggagactac
tggctggtta
ctgcctacta
tacaacctag
atccacacac
caaatgctcg
gcatatggtt
agatcgtcta
ttcagcaact

aatgcagcct

gatctggcaa
gaaagaaaga
tatctgcacg
tgtacgtaga
tgagaccaag
tgatgcagat
tctccaggceg
aaatgcgcac
aacctgaccc
ttgactatcg
gagtttacgc
acgtcaacgt
acccgtggat
agtgggaggt
atacattcca
cagcggggat
acaaagcata
atctagacag
gggataatag
aaagaaagta
ccaggaggat
cacactcatt
acaagataaa
agagagtcac
agttgggtct
cttttcgcecat
ggggtgactc
acgcagatag
gagcgttgaa
ttgacaatgg

tcgtaggaca

gtcagctatt
aaactgccaa
tacggttgac
cgaggcgttt
gcagaaagtt
gaaagtcaac
gtgtacactg
tacgaatgag
tggagacctc
tggatacgag
agttagacaa
actcctaacg
aaagacgctg
ggagcatgca
aaataaagcc
aaaactaaat
ctcacctgaa
cgggctattt
gcctggaggg
tccattcaca
agaagacttt
agtggccgaa
cggccaccac
ttgggtageg
gccagcaacyg
acaccattac
attgagactg
aaccagtgaa
accaccatgt
cagaaggaat

ggtcacccga

24727

atcaagaacc
gaaatcacca
tcgetgcetcet
gcgtgccact
gtactttgtg
tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca

ttcacaactc

gcaggatgtg

-78-

tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tcecgeggagce
atgaccttgt
tcgaccacgc
gcggctctcet
gcgtattggg
acactgagat
atgtcatgaa

caccgtcgta

gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggce
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac
aagaatggaa
taaccttgca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg

ccgggtaaaa

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgag
ctcctctcca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctg
gagcaagtct
gtggatgatg
atgactccag
tcttcgttte
gtaatgctat
caggagtctg
agcgttgatg
gaaccagcac
gccgtgtcectg
agaaacctga
cgattcttta
gcaatgtctc
ttcggagcat
gaaagcttgt
ttgacagaca
gcaggtgggt
cgccagtcag
cctaagctgg

atggccaaca

tcgcgaagaa
acggtgtttg
cagtgggaac
caaacttctc
aagtcgcaaa
caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccacgga
tggatatggc
gcctatatgce
cagacgcatc
aacgcgtcac
ccctcccaaa
ttgaccacaa
cacaggaggc
gcgagatact
tagacgacgg
actgggtaat
ctgtgacatg
gggcagagct
ttcaggcacc
caagcgagac
cttctgagct
gcgactggtc
atatattctc
tgctgcecggt
atgaagcaaa

gaagcaggta

cgatgaagag
caaggcagta
cgcaaaaaca
taattattcg
ggaagtaact
ctcaggaggg
gacggatgca
ggccatacag
tattgttcgc
aggcgcactg
ggagatacat
cctgggggaa
atctcccccce
ccggcttcge
gtacaaaata
cgtgccatcg
gagtacaatc
gcccgtececeg
ggcgacacac
gagcaccgta
tgacgagaga
gtgtccggtc
accgaatacc
gttccccatt
actaactttc
cacgtgctca
gtcggacacc
gaacaccctg
ggagcaacta

tcagtcgcge

24727

tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaaccacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat
cctgtcgcegce
gaagggaata
gtacaagaaa
gccacggaac
acatttgggg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga

aaagtagaaa

-79-

acgccgctaa
ggccggagtce
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgce
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga

atatgaaagc

ccctegeggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta
aaaccttgceg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctcc
aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc

agcaatcatc

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820



cagagactaa
taccggacta
cccgagtccg
tcataccaaa
tgcctggacc
taccacgcgc
gtactggcag
ttggactccg
tgggaagaat
actaaactaa
ctacaggaag
cctggtacaa
ttggcgacag
ctcctaccca
gccgcacact
agccaagatg
cactccctge
acaggtacgc
gtcaacacat
tcegegtgeg
ttgatggcag
gtatccttga
acagcttgca
gcaggtgacg
caacgaacag
ggtatatcag
aagctcagag
acctattttg
tcccaaccca
ctatccaaat

tgatctcagc

agagaggctg
catatccggc
cagtggcagc
ttaccgacga
gagcgacatt
cctccatcag
cagccacgaa
cagtattcaa
ttgctgccag
aagggccaaa
taccaatgga
agcatacaga
catacctatg
atgtacatac
ttaagccagg
attcacttgc
tggacttgat
gcttcaagtt
tgttaaacat
cggccttcat
ccagatgtgce
aagcccctta
gagtggcaga
aacaagatga
ggctaattga
ttgtggtaat
gacccgtcat
cagaagccga
aactttttac
cattaggccc

agttaataaa

tagactatac
gcctgtgtac
atgcaatgag
gtatgatgca
caatccgtca
aagcgctgta
aagaaactgc
cgtggagtgt
ccctattagg
agcagcagcg
taggttcaca
ggaaagacct
tgggattcac
actatttgac
agacactgtt
gcttactgct
agaggctgcect
cggcgccatg
caccatcgcc
cggcgacgac
cacttggatg
cttttgtgga
cccgctaaaa
agatagaaga
tgagctggag
gtccatggcece
aactttgtac
cagcaagtat
aataggaggt
agaccgcgcc

ctgacaatgc

24727

ttaatgtcag
tcgcectecga
ttcttagcta
tatctagaca
aaactcagga
ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag
gggtttatac
aggcttttta
cgagcgctgg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca

gcgcggtacc

-80-

agaccccaaa
tcaacgtcecg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagcetg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtatg
atcagctaca
accctggact
agctgggcaa

ccaacagaag

agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacctatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctageg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgcetceta
cttgcccagce

ccacgcagga

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680



atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgetg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
ccccectectggt
ttccgetgge
ggaaaaacca
atatgggaga

taaccgtgcec

taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtyg
ggacctggcc
acccgtgcecac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtgge
tgatcaatgt
cccgcgtaat
aaatgcaaca
agtcatcatg

agaaccaaac

gactgaaggg

aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cattcgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcegg
gctgaacttg
tgcagggtgce
ctactgtatc
tatcaagaag

ctcgaggtca

24727

aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat

cgtggggcaa

-81-

acaaaacaac
gaagccgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcaga
ccacatgcca
gattactgga
ggtgggattc
ccctecctgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag

caacgagccg

acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
ccccecttgea
gacaacgtca
caccgccagc
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc

tataagtatt

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480



ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tccegtcetcece
actacagctg
tctgcgacge
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagce
ccaccctegg
gaggtgtggg

cgttcagcag

atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcc
tgagtgccac
ggtccaggac
actggttgtt

gcac

ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtcet
cagttgagcg
tacagggctc
atcactgtaa
attgtggggce
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcecta

gctgttgccg

24727

atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgcet
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

-82-

gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgccc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctecagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

9540

%600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11234



<210> 16
<211>
<212>
<213>

ADN
<400> 16
atggatcctg
gcgtacccca
agagcgttct
atcctggata
gtctgcccga
gcatctgccg
gcagtaatgg
tgtagacaga
tcgctatacc
accccgttca
gatgagcagg
agacgaggca
ttctcagtag
ccatcggtgt
tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg
gggctgaacc
aattatctgc
gacatggaag
tgggcattca
cagaaggttc
tcaatccctt
atcccataca
cgagaagcag
caggtcgaaa

ccgagaggag

11234

tgtacgtgga
tgtttgaggt
cgcatctagc
tcggcagtgce
tgcgcagtgce
caggaaaagt
ccgtgccaga
gagcagacgt
accaggcgat
tgtacaatgc
tactgaaggc
agttgtctat
ggtcaacgct
tccatttaaa
gctacgtcgt
cggtaaccca
aaagagtgtc
gcatccttgc
agagaatagt
ttccecgtggt
atgaaaaact
agaagcagaa
aggccgagtt
tgaggactag
gcggagacgc
aactgactcg
tcgacgtgga

ctatcaaagt

virut Chikungunya

catagacgct
ggaaccaagg
tataaaacta
gccagcaagg
ggaagatccc
cctggacaga
caaggagacg
cgctatatac
taaaggggtc
catggcgggt
taagaacata
tatgagaggg
ttacccggaa
gggcaaactc
taagagaata
ccacgcagac
attctcggtg
tacagaagtt
ggttaacggc
cgcccaagcc
cctgggggtce
aacacacacg
tgacagcttt
aatcaaatgg
ccgagaagcc
cgaagcccta
acagcttgag

tactgcccaa

24727

gacagcgcct
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctacccct
ggattatgtt
aaaaagctaa
agccgcaagce
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag
ccacctctac
gacagagcgg

ccaacagacc

-83-

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgctgtga
caggccttta
tgtgcaagac
tgcecggegac
atgcacagaa
ggaatatgaa
gggcaaagga
cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat

acgtcgtggg

cctgcaacgt
tgctaatgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgcetg
ctggcacctg
tacagtggtt
tggaaaaacc
tactgacacg
catttgtgat
gctgttggtg
caccatgaaa
gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttg
aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact

agagtacctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



gtactctccc
gagcaagtga
gacggccgag
agcgaaagcg
attgcgatgc
gagaggacag
gaagccgcag
tatgaagggc
ggagtaccgg
gtgactagtg
ggtctagaga
gtcgacgtgt
atcgccttgg
ttcttcaata
cacaaaagta
tacgaaggca
ggctcaacaa
caactgcaaa
accagaaaag
acgtcagagc
ctttccggeg
actattaagg
atgaccttcg
atcctcgaaa
ttcaaagaag
tatggggtgg
gataaccact
tccattctag
tgcgtgacta

aggagactac

cgcagaccgt
agacgtgcac
tcctagtgcece
caacgatggt
acggaccagc
aacacgagta
gactggtact
taaaaatccg
gatctggcaa
gaaagaaaga
tatctgcacg
tgtacgtaga
tgagaccaag
tgatgcagat
tctccaggeg
aaatgcgcac
aacctgaccc
ttgactatcg
gagtttacgc
acgtcaacgt
acccgtggat
agtgggaggt
atacattcca
cagcggggat
acaaagcata
atctagacag
gggataatag
aaagaaagta
ccaggaggat

cacactcatt

actacgtagc
gcacaacgga
ctcaggctat
gtataacgaa
cctgaacacc
cgtctacgac
ggtgggcgac
ccctgcectgce
gtcagctatt
aaactgccaa
tacggttgac
cgaggcgttt
gcagaaagtt
gaaagtcaac
gtgtacactg
tacgaatgag
tggagacctc
tggatacgag
agttagacaa
actcctaacg
aaagacgctg
ggagcatgca
aaataaagcc
aaaactaaat
ctcacctgaa
cgggctattt
gcctggaggyg
tccattcaca
agaagacttt

agtggccgaa
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cagaagctca
cgagcaggga
gcaatctcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgctgcectcet
gcgtgccact
gtactttgtg
tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca

caccgcccag

-84-

gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
Cccaacatcat

taaaagggga

cgctttggeg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggce
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac

aagaatggaa

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



tggctggtta
ctgcctacta
tacaacctag
atccacacac
caaatgctcg
gcatatggtt
agatcgtcta
ttcagcaact
aatgcagcct
cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgag
ctcctctcca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctyg
gagcaagcct
gtggatgatg
atgactccag
tcttcegtttce
gtaatgctat
caggagtctg
agcgttgatg
gaaccagcac
gccgtgtctg
agaaacctga

cgattcttta

acaagataaa
agagagtcac
agttgggtct
cttttcgcat
ggggtgactc
acgcagatag
gagcgttgaa
ttgacaatgg
tcgtaggaca
tcgcgaagaa
acggtgtttg
cagtgggaac
caaacttctc
aagtcgcaaa
caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccacgga
tggatatggc
gcctatatgc
cagacgcatc
aacgcgtcac
ccctcccaaa
ttgaccacaa
cacaggaggc
gcgagatact
tagacgacgg
actgggtaat
ctgtgacatg

gggcagagct

cggccaccac
ttgggtagcg
gccagcaacg
acaccattac
attgagactg
aaccagtgaa
accaccatgt
cagaaggaat
ggtcacccga
cgatgaagag
caaggcagta
cgcaaaaaca
taattattcg
ggaagtaacc
ctcaggaggg
gacggatgca
ggccatacag
tattgttcgce
aggcgcactg
ggagatacat
cctgggggaa
atctcccccc
ccggcttcege
gtacaaaata
cgtgccatcg
gagtacaatc
gcccgtcececg
ggcgacacac
gagcaccgta
tgacgagaga

gtgtccggtc

24727

gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaaccacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat
cctgtcgegce
gaagggaata

gtacaagaaa
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tcagtggcta
tccgcggagce
atgaccttgt
tcgaccacgce
gcggctctct
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtce
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgcceg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat

cagcggagac

taaccttgca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctcgeggg
ctttaagaac
agtaatccac
attggcagcet
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta
aaaccttgcg
aaggcgaggg
ggctagcgtc

gcgtgacaca

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



gcaatgtctc
ttcggagcat
gaaagcttgt
ttgacagaca
gcaggtgggt
cgccagtcag
cctaagctgg
atggccaaca
cagagactaa
taccggacta
cccgagtcecg
tcataccaaa
tgcctggacce
taccacgcgc
gtactggcag
ttggactccg
tgggaagaat
actaaactaa
ctacaggaag
cctggtacaa
ttggcgacag
ctcctaccca
gccgcacact
agccaagatg
cactccctge
acaggtacgc
gtcaacacat
tccgegtgeg
ttgatggcag

gtatctttga

ttcaggcacc
caagcgagac
cttctgagct
gcgactggtc
atatattctc
tgctgccggt
atgaagcaaa
gaagcaggta
agagaggctg
tatatccggce
cagtggcagc
ttaccgacga
gagcgacatt
cctccatcag
cagccacgaa
cagtattcaa
ttgctgccag
aagggccaaa
taccaatgga
agcatacaga
catacctatg
atgtacatac
ttaagccagg
attcacttgc
tggacttgat
gcttcaagtt
tgttaaacat
cggccttcat
ccagatgtgce

aagcccctta

accgagtacc
gttccccatt
actaactttc
cacgtgctca
gtcggacacc
gaacaccctg
ggagcaacta
tcagtcgegce
tagactatac
gcctgtgtac
atgcaatgag
gtatgatgca
caatccgtca
aagcgctgta
aagaaactgc
cgtggagtgt
ccctattagg
agcagcagcg
taggttcaca
ggaaagacct
tgggattcac
actatttgac
agacactgtt
gcttactgcect
agaggctgct
cggcgccatg
caccatcgcc
cggcgacgat
cacttggatg

cttttgtgga

24727

gccacggaac
acatttgggg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgecctecga
ttcttagcta
tatctagaca
aaactcagga
ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag

gggtttatac

-86-

cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagctg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat

tgcacgatac

gccgatctcc
aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacttatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgctgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt

tgtgacagga

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



acagcttgca
gcaggtgacg
caacgaacag
ggtatatcag
aagctcagag
acctattttg
tcccaaccca
ctatccaaat
tgatctcagce
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgce
gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgetg
tgagaccagg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca

gcaccgccgce

gagtggcaga
aacaagatga
ggctaattga
ttgtggtaat
gacccgtcat
cagaagccga
aactttttac
cattaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcc
acccgtgceac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacyg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttccecgaccg

aactaccgag

cccgctaaaa
agatagaaga
tgagctggag
gtccatggcc
aactttgtac
cagcaagtat
aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cactcgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat

cagcacggta

gagatagagg

24727

aggcttttta
cgagcgctgg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc

tacacatgcc

-87-

aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg

cccagacacc

accgctagcg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgctcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccccecttgcea
aacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga

cctgatcgca

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

8000



cattaatgtc
acaagtgtaa
actgcaaggt
cccctetggt
ttccgectgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tccegtcetec
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg

acatgcccat

acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat
aaatgcaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata

ctccatcgac

ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtgce
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgc
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc

ataccggaag

24727

agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgcect
ctgcgatata
tggcagccecct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc

cggccttcac

-88-

caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgcecec
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc

tagggtcgtc

acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgcac
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga

gacgcgccct

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800



ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg
cgttcagcag
<210>
<211>

<212>
<213>

17

ADN
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atggatcctg
gcgtacccca
agagcgttct
atcctggata
gtctgcccga
gcatctgccg
gcagtaatgg
tgtagacaga
tcgctatacc
accccgttceca
gatgagcagg
agacgaggca
ttctcagtag
ccatcggtgt
tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg

gggctgaacc

catgtcgtgc
taaatatgca
tattcgggaa
ggccttagece
tgagtgccac
ggtccaggac
actggttgtt

gcac

11234

tgtacgtgga
tgtttgaggt
cgcatctagce
tcggcagtge
tgcgcagtge
caggaaaagt
ccgtgccaga
gagcagacgt
accaggcgat
tgtacaatgc
tactgaaggc
agttgtctat
ggtcaacgct
tccatttaaa
gctacgtcgt
cggtaaccca
aaagagtgtc
gcatccttgce

agagaatagt

gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcta

gctgttgccg

virut Chikungunya

catagacgct
ggaaccaagg
tataaaacta
gccagcaagg
ggaagatccc
cctggacaga
caaggagacg
cgctatatac
taaaggggtc
catggcgggt
taagaacata
tatgagaggg
ttacccggaa
gggcaaactc
taagagaata
ccacgcagac
attctcggtg
tacagaagtc

ggttaacggc

24727

cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

gacagcgcct
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctacccct
ggattatgtt
aaaaagctaa
agccgcaagce
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagyg

agaacgcaac
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ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgctgtga
caggccttta
tgtgcaagac
tgccggcgac
atgcacagaa

ggaatacgaa

tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

cctgcaacgt
tgctaatgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
ccgtgtgcectg
ctggcacctg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggtg

caccatgaaa

10860

10920

10980

11040

11100

11160

11220

11234

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



aattatctgc
gacatggaag
tgggcattca
cagaaggttc
tcaatccctt
atcccataca
cgagaagcag
caggtcgaaa
ccgagaggag
gtactctccc
gagcaagtga
gacggccgag
agcgaaagcg
attgcgatgc
gagaggacag
gaagccgcag
tatgaagggc
ggagtaccgg
gtgactagtg
ggtctagaga
gtcgacgtgt
atcgccttgg
ttcttcaata
cacaaaagta
tacgaaggca
ggctcaacaa
caactgcaaa
accagaaaag
acgtcagagc
ctttcecggceg

actattaagg

ttccegtggt
atgaaaaact
agaagcagaa
aggccgagtt
tgaggactag
gcggagacgce
aactgactcg
tcgacgtgga
ctatcaaagt
cgcagaccgt
agacgtgcac
tcctagtgcece
caacgatggt
acggaccagc
aacacgagta
gactggtact
taaaaatccg
gatctggcaa
gaaagaaaga
tatctgcacg
tgtacgtaga
tgagaccaag
tgatgcagat
tctccaggceg
aaatgcgcac
aacctgaccc
ttgactatcg
gagtttacgc
acgtcaacgt

acccgtggat

agtgggaggt

cgcccaagcc
cctgggggte
aacacacacg
tgacagcttt
aatcaaatgg
ccgagaagcc
cgaagcccta
acagcttgag
tactgcccaa
actacgtagc
gcacaacgga
ctcaggctat
gtataacgaa
cctgaacacc
cgtctacgac
ggtgggcgac
ccctgectge
gtcagctatt
aaactgccaa
tacggttgac
cgaggcgttt
gcagaaagtt
gaaagtcaac
gtgtacactg
tacgaatgag
tggagacctc
tggatacgag
agttagacaa
actcctaacg
aaagacgctg

ggagcatgca

24727

ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag
ccacctctac
gacagagcgg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgectgetcet
gcgtgccact
gtactttgtg
tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac

tcaataatgg

-90-

gggcCcaaagga

cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa

cgggcatctg

gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttg
aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggcg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacaaaga
caacagacca
acttgctttg
gcagtgcggc
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca

cagtcaccaa

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

13980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



atgaccttcg
atcctcgaaa
ttcaaagaag
tatggggtgg
gataaccact
tccattctag
tgcgtgacta
aggagactac
tggctggtta
ctgcctacta
tacaacctag
atccacacac
caaatgctcg
gcatatggtt
agatcgtcta
ttcagcaact
aatgcagcct
cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgag
ctcctctcca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctg
gagcaagtct

gtggatgatg

atacattcca
cagcggggat
acaaagcata
atctagacag
gggataatag
aaagaaagta
ccaggaggat
cacactcatt
acaagataaa
agagagtcac
agttgggtct
cttttcgcat
ggggtgactc
acgcagatag
gagcgttgaa
ttgacaatgg
tcgtaggaca
tcgcgaagaa
acggtgtttg
cagtgggaac
caaacttctc
aagtcgcaaa
caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccacgga
tggatatggc
gcctatatgce

cagacgcatc

aaataaagcc
aaaactaaat
ctcacctgaa
cgggctattt
gcctggaggg
tccattcaca
agaagacttt
agtggccgaa
cggccaccac
ttgggtagcg
gccagcaacg
acaccattac
attgagactg
aaccagtgaa
accaccatgt
cagaaggaat
ggtcacccga
cgatgaagag
caaggcagta
cgcaaaaaca
taattattcg
ggaagtaact
ctcaggaggg
gacggatgca
ggccatacag
tattgttcgce
aggcgcactg
ggagatacat

cctgggggaa

atctcccccc

24727

aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtta
tacaaaaaat
gttatgtgcg
gagcctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat

aaaactgtcc

-91-

gggctaagag

ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tccgcecggage
atgaccttgt
tcgaccacgce
gcggctctct
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtce
gtacgtatcc

gggaccggga

taaatagtgt

tgacccagtc

tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca

cgtgcctttg

cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac
aagaatggaa
taaccttgca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctecgeggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg

ccgttacgcet

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



atgactccag
tcttegttte
gtaatgctat
caggagtctg
agcgttgatg
gaaccagcac
gccgtgtctg
agaaacctga
cgattcttta
gcaatgtctc
ttcggagcat
gaaagcttgt
ttgacagaca
gcaggtgggt
cgccagtcag
cctaagctgg
atggccaaca
cagagactaa
taccggacta
cccgagtccg
tcataccaaa
tgcctggacc
taccacgcgc
gtactggcag
ttggactccg
tgggaagaat
actaaactaa
ctacaggaag
cctggtacaa
ttggcgacag

ctcctaccca

aacgcgtcac
ccctcccaaa
ttgaccacaa
cacaggaggc
gcgagatact
tagacgacgg
actgggtaat
ctgtgacatg
gggcagagct
ttcaggcacc
caagcgagac
cttctgagct
gcgactggtc
atatattctc
tgctgccggt
atgaagcaaa
gaagcaggta
agagaggctg
catatccggce
cagtggcagce
ttaccgacga
gagcgacatt
cctccatcag
cagccacgaa
cagtattcaa
ttgctgccag
aagggccaaa
taccaatgga
agcatacaga
catacctatg

atgtacatac

ccggcttcge
gtacaaaata
cgtgccatcg
gagtacaatc
gcccgtcececcg
ggcgacacac
gagcaccgta
tgacgagaga
gtgtccggtc
accgagtacc
gttccccatt
actaactttc
cacgtgctca
gtcggacacc
gaacaccctg
ggagcaacta
tcagtcgcgce
tagactatac
gcctgtgtac
atgcaatgag
gtatgatgca
caatccgtca
aagcgctgta
aagaaactgc
cgtggagtgt
ccctattagg
agcagcagcg
taggttcaca
ggaaagacct
tgggattcac

actatttgac

24727

atgaaccacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat
cctgtcgege
gaagggaata
gtacaagaaa
gccacggaac
acatttgggg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgectcecga
ttcttagcta
tatctagaca
aaactcagga
ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg

atgtctgccg

-92-

tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct

aggatttcga

aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta
aaaccttgcg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctcc
aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacctatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgccgtc

tgccatcata

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660



gccgcacact
agccaagatg
cactccctgce
acaggtacgc
gtcaacacat
tccgegtgeg
ttgatggcag
gtatccttga
acagcttgca
gcaggtgacg
caacgaacag
ggtatatcag
aagctcagag
acctattttg
tcccaaccca
ctatccaaat
tgatctcagce
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgcagat
aggggtacta
ctacaggtgce
tggtggccat
cctggaataa
ccatcccagt
cgccctgetg

tgagacctgg

ttaagccagg
attcacttgc
tggacttgat
gcttcaagtt
tgttaaacat
cggccttcat
ccagatgtgc
aagcccctta
gagtggcaga
aacaagatga
ggctaattga
ttgtggtaat
gacccgtcat
cagaagccga
aactttttac
cattaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcc
acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag

gtactatcag

agacactgtt
gcttactgct
agaggctgcect
cggcgccatg
caccatcgcc
cggcgacgac
cacttggatg
cttttgtgga
cccgctaaaa
agatagaaga
tgagctggag
gtccatggcc
aactttgtac
cagcaagtat
aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ctggcaaaca

gaaccggagg

ctgctacagg

24727

ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag
gggtttatac
aggcttttta
cgagcgctgg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
ccceccgaggg
ccacgttccc
aaaccctacg

catccttaac

-93-

acatagcctc
tagaggattt
tttccagctyg
gtatgttcct
tggaagatcg
atggagtcagt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag

atgttctccc

ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctagcg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgctcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca

caccgccagc

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460



gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgc
cattaatgtc
acaagtgtaa
actgcaaggt
cccctetggt
ttcecgetgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tcecegtetec
actacagctg
tctgcgacgce

aaacagaatt

caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcecgtaat
aaatgcaaca
agttatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg

tgcatcagca

ttcaatgtct
cactcgtgcc
ctgaatatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcecgg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg

tacagggctc

24727

ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt

ataccgcatc

-9Y-

aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgtccta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc

tgcatcagct

ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgceca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca

aagctccgceg

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320



tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg
cgttcagcag
<210>
<211>

<212>
<213>

18

ADN
<400> 18

atggatcctg
gcgtacccca
agagcgttct
atcctggata
gtctgcccga
gcatctgccg
gcagtaatgg
tgtagacaga
tcgctatacc

accccgttca

gatgagcagg

aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcc
tgagtgccac
ggtccaggac
actggttgtt

gcac

11234

tgtacgtgga
tgtttgaggt
cgcatctagc
tcggcagtgce
tgcgcagtgce
caggaaaagt
ccgtgeccaga
gagcagacgt
accaggcgat
tgtacaatgc

tactgaaggc

atcactgtaa
attgtggggce
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcecta

gctgttgccg

virut Chikungunya

catagacgct
ggaaccaagg
tataaaacta
gccagcaagg
ggaagatccc
cctggacaga
caaggagacg
cgctatatac
taaaggggtc

catggcgggt

taagaacata

24727

ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgcegtaca
accacatagt
cggcgatgtc

cactgattct

gacagcgcct
caggtcacac
atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
caagtggcgt
gcctacccct

ggattatgtt

-05-

aaacggcgac
agcctggaca
ctacccgcecc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

ttttgaaggc
cgaatgacca
aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac

caacagacct

catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccect
tttgggggcg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

cctgcaacgt
tgctaatgct
cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca

gacggaaggt

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11234

60

120

180

240

300

360

420

480

540

600

660



agacgaggca
ttctcagtag
ccatcggtgt
tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg
gggctgaacc
aattatctgc
gacatggaag
tgggcattca
cagaaggttc
tcaatccctt
atcccataca
cgagaagcag
caggtcgaaa
ccgagaggag
gtactctccc
gagcaagtga
gacggccgag
agcgaaagcg
attgcgatgc
gagaggacag
gaagccgcag
tatgaagggc
ggagtaccgg
gtgactagtg
ggtctagaga
gtcgacgtgt

atcgccttgg

agttgtctat
ggtcaacgct
tccatttaaa
gctacgtcgt
cggtaaccca
aaagagtgtc
gcatccttgce
agagaatagt
ttccegtggt
atgaaaaact
agaagcagaa
aggccgagtt
tgaggactag
gcggagacgc
aactgactcg
tcgacgtgga
ctatcaaagt
cgcagaccgt
agacgtgcac
tcctagtgec
caacgatggt
acggaccagc
aacacgagta
gactggtact
taaaaatccg
gatctggcaa
gaaagaaaga
tatctgcacg
tgtacgtaga

tgagaccaag

tatgagaggg
ttacccggaa
gggcaaactc
taagagaata
ccacgcagac
attctcggtg
tacagaagtc
ggttaacggc
cgcccaagcc
cctgggggte
aacacacacg
tgacagcttt
aatcaaatgg
ccgagaagcc
Cgaagcccta
acagcttgag
tactgcccaa
actacgtagc
gcacaacgga
ctcaggctat
gtataacgaa
cctgaacacc
cgtctacgac
ggtgggcgac
ccctgcectgce
gtcagctatt
aaactgccaa
tacggttgac
cgaggcgttt

gcagaaagtt
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aaaaagctaa
agccgcaagce
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag
ctacctctac
gacagagcgg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgcectgcetcet
gcgtgccact

gtactttgtg

-96-

aaccgtgcga
tacttaagag
gccgctgtga
caggccttta
tgtgcaagac
tgccggcgac
atgcacagaa
ggaatacgaa
gggcaaagga
cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct

gtgacccgaa

ccgtgtgcetg
ctggcacctg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggtg
caccatgaaa
gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttg
aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggeg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca

acttgctttg

gcagtgcggc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ttcttcaata
cacaaaagta
tacgaaggca
ggctcaacaa
caactgcaaa
accagaaaag
acgtcagagc
ctttccggceg
actattaagg
atgaccttcg
atcctcgaaa
ttcaaagaag
tatggggtgg
gataaccact
tccattctag
tgcgtgacta
aggagactac
tggctggtta
ctgcctacta
tacaacctag
atccacacac
caaatgctcg
gcatatggtt
agatcgtcta
ttcagcaact
aatgcagcct
cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac

gcctatcgag

tgatgcagat
tctccaggceg
aaatgcgcac
aacctgaccc
ttgactatcg
gagtttacgc
acgtcaacgt
acccgtggat
agtgggaggt
atacattcca
cagcggggat
acaaagcata
atctagacag
gggataatag
aaagaaagta
ccaggaggat
cacactcatt
acaagataaa
agagagtcac
agttgggtct
cttttcgcat
ggggtgactc
acgcagatag
gagcgttgaa
ttgacaatgg
tcgtaggaca
tcgcgaagaa
acggtgtttg
cagtgggaac
cCaaacttctc

aagtcgcaaa

gaaagtcaac
gtgtacactg
tacgaatgag
tggagacctc
tggatacgag
agttagacaa
actcctaacg
aaagacgctg
ggagcatgca
aaataaagcc
aaaactaaat
ctcacctgaa
cgggctattt
gcctggaggg
tccattcaca
agaagacttt
agtggccgaa
cggccaccac
ttgggtagceg
gccagcaacg
acaccattac
attgagactg
aaccagtgaa
accaccatgt
cagaaggaat
ggtcacccga
cgatgaagag
caaggcagta
cgcaaaaaca
taattattcg

ggaagtaact
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tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag

aggctgggag

-97-

acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tccgecggage
atgaccttgt
tcgaccacgc
gcggctctct
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagte
gtacgtatcc

gggaccggga

taaatagtgt

ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac
aagaatggaa
taaccttgca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctecgeggg
ctttaagaac
agtaatccac
attggcagct

agctatacct

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



ctcctctcca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctg
gagcaagtct
gtggatgatg
atgactccag
tcttegttte
gtaatgctat
caggagtctg
agcgttgatg
gaaccagcac
gccgtgtctg
agaaacctga
cgattcttta
gcaatgtctc
ttcggagcat
gaaagcttgt
ttgacagaca
gcaggtgggt
cgccagtcag
cctaagctgg
atggccaaca
cagagactaa
taccggacta
cccgagtcecg
tcataccaaa

tgcctggacc

caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccacgga
tggatatggc
gcctatatgce
cagacgcatc
aacgcgtcac
ccctcccaaa
ttgaccacaa
cacaggaggc
gcgagatact
tagacgacgg
actgggtaat
ctgtgacatg
gggcagagct
ttcaggcacc
caagcgagac
cttctgagct
gcgactggtc
atatattctc
tgctgccggt
atgaagcaaa
gaagcaggta
agagaggctg
catatccggce
cagtggcagce
ttaccgacga

gagcgacatt

ctcaggaggg
gacggatgca
ggccatacag
tattgttcgce
aggcgcactg
ggagatacat
cctgggggaa
atctcccccc
ccggcttecge
gtacaaaata
cgtgccatcg
gagtacaatc
gcccgtcececceg
ggcgacacac
gagcaccgta
tgacgagaga
gtgtccggtc
accgagtacc
gttccccatt
actaactttc
cacgtgctca
gtcggacacc
gaacaccctg
ggagcaacta
tcagtcgcge
tagactatac
gcctgtgtac
atgcaatgag
gtatgatgca

caatccgtca
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aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaatcacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat
cctgtcgegce
gaagggaata
gtacaagaaa
gccacggaac
acatttgggg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgcctecga
ttcttagcta
tatctagaca

aaactcagga

-08-

tgacccagtc
tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg

gctacccgaa

actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta
aaaccttgcg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctcc
aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt

acagcacgct

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120



taccacgcgce
gtactggcag
ttggactccg
tgggaagaat
actaaactaa
ctacaggaag
cctggtacaa
ttggcgacag
ctcctaccca
gccgcacact
agccaagatg
cactccctgce
acaggtacgc
gtcaacacat
tccgegtgeg
ttgatggcag
gtatccttga
acagcttgca
gcaggtgacg
caacgaacag
ggtatatcag
aagctcagag
acctattttg
tcccaaccca
ctatccaaat
tgatctcagc
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc

tcgataacgc

cctccatcag
cagccacgaa
cagtattcaa
ttgctgccag
aagggccaaa
taccaatgga
agcatacaga
catacctatg
atgtacatac
ttaagccagg
attcacttge
tggacttgat
gcttcaagtt
tgttaaacat
cggccttcat
ccagatgtgc
aagcccctta
gagtggcaga
aacaagatga
ggctaattga
ttgtggtaat
gacccgtcat
cagaagccga
aactttttac
cattaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg

ggacctggcc

aagcgctgta
aagaaactgc
cgtggagtgt
ccctattagg
agcagcagcg
taggttcaca
ggaaagacct
tgggattcac
actatttgac
agacactgtt
gcttactgct
agaggctgct
cggcgccatg
caccatcgcc
cggcgacgac
cacttggatg
cttttgtgga
cccgctaaaa
agatagaaga
tgagctggag
gtccatggcec
aactttgtac
cagcaagtat
aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta

ggggacaaag

aaactggcct
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ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccecg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag
gggtttatac
aggcttttta
cgagcgctgg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc

ttaagcggtc

-99-

tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagctg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccgggce
caagcacgaa
agcacacgta

atctaagtat

actacagaat
attacccact
ccaagaatac
aacttatgtt
tctactgcceca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctagceg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgcetcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca

gaccttgaat

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980



gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgcetg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
cccctetggt
ttccgctgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact

gaacagctaa

acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttccecgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat
aaatgcaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga

agcggccaca

atgaagtccg
cacggagcag
ggggacagcg
ggagttaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cactcgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaaggqgg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcgg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc

taccaagagg
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acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget

ctgcgatata
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gttcacccat
aggaggccgg
cttcgacaac
tacagccctce
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata

cctgtggaac

gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
ccccececttgcea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca

gagcagcaac

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780



ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tcecegtcetec
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg
cgttcagcag
<210>
<211>

<212>
<213>

19

ADN

<400> 19

gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgce
taaatatgca
tattcgggaa
ggccttagcec
tgagtgccac
ggtccaggac
actggttgtt

gcac

11234

cttattccgce
tgtaaaacgc
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtcet
cagttgagcg
tacagggcgce
atcactgtaa
attgtgggge
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcta

gctgttgccg

virut Chikungunya
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tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgceccc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgceg
catgccgtca
cctttcgaca
tttggcgcac
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccect
tttgggggcyg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

atggatcctg tgtacgtgga catagacgct gacagcgect ttttgaaggc cctgcaacgt

gcgtacccca tgtttgaggt ggaaccaagg caggtcacac cgaatgacca tgctaatgct
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9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11234

60

120



agagcgttct
atcctggata
gtctgcccga
gcatctgccg
gcagtaatgg
tgtagacaga
tcgctatacc
accccgttca
gatgagcagg
agacgaggca
ttctcagtag
ccatcggtgt
tcgtgtgagg
acagggtatg
gttgacggcg
caaatgaccg
gggctgaacc
aattatctgc
gacatggaag
tgggcattca
cagaaggttc
tcaatccctt
atcccataca
cgagaagcag
caggtcgaaa
ccgagaggag
gtactctccc
gagcaagtga
gacggccgag
agcgaaagcg

attgcgatgc

cgcatctagc
tcggcagtgce
tgcgcagtgce
caggaaaagt
ccgtgccaga
gagcagacgt
accaggcgat
tgtacaatgc
tactgaaggc
agttgtctat
ggtcaacgct
tccatttaaa
gctacgtcgt
cggtaaccca
aaagagtgtc
gcatccttgce
agagaatagt
ttccecgtggt
atgaaaaact
agaagcagaa
aggccgagtt
tgaggactag
gcggagacgce
aactgactcg
tcgacgtgga
ctatcaaagt
cgcagaccgt
agacgtgcac
tcctagtgece
caacgatggt

acggaccagc

tataaaacta
gccagcaagg
ggaagatccc
cctggacaga
caaggagacg
cgctatatac
taaaggggtc
catggcgggt
taagaacata
tatgagaggg
ttacccggaa
gggcaaactc
taagagaata
ccacgcagac
attctcggtg
tacagaagtc
ggttaacggc
cgcccaagcc
cctgggggtce
aacacacacg
tgacagcttt
aatcaaatgg
ccgagaagcc
cgaagcccta
acagcttgag
tactgcccaa
actacgtagc
gcacaacgga
ctcaggctat
gtataacgaa

cctgaacacc

24727

atagagcagg
aggatgatgt
gagagactcg
aacatctctg
ccaacattct
caagacgtct
cgagtggcgt
gcctacccct
ggattatgtt
aaaaagctaa
agccgcaage
agcttcacat
acgatgagcc
ggattcctga
tgcacatacg
acgccggagg
agaacgcaac
ttcagtaagt
agagaaagaa
gtctacaaga
gtggtaccga
ttgttaagca
cgggacgcag
ctacctctac
gacagagcgyg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgce
agagagttcg

gacgaagagt
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aaattgaccc
cggacaggaa
ctaattatgc
gaaagatcgg
gcttacacac
atgctgtaca
actgggttgg
catactcgac
caacagacct
aaccgtgcga
tacttaagag
gccgctgtga
caggccttta
tgtgcaagac
tgccggcegac
atgcacagaa
ggaatacgaa
gggcaaagga
cactgacctg
ggcctgatac
gtctgtggtc
aggtgccaaa
aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagactt
taaacagaaa

cgtatgagct

cgactcaacc
gtaccactgc
gagaaagcta
ggacttacaa
agacgtctca
cgcacccacg
gttcgacaca
aaactgggca
gacggaaggt
cagtgtgctg
ctggcacctg
tacagtggtt
tggaaaaacc
taccgacacg
catttgtgat
gctgttggtyg
caccatgaaa
gtgccggaaa
ctgctgtcta
ccagtcaatt
gtccgggttyg
aaccgacctg
agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggcg
cgaagcgtac
ccagagtcta

gctacaccat

ggtgagggca

180

240

300

360

420

480

540

600

660

720

780

840

900

860

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



gagaggacag
gaagccgcag
tatgaagggc
ggagtaccgg
gtgactagtg
ggtctagaga
gtcgacgtgt
atcgccttgg
ttcttcaata
cacaaaagta
tacgaaggca
ggctcaacaa
caactgcaaa
accagaaaag
acgtcagagc
ctttccggceg
actattaagg
atgaccttcg
atcctcgaaa
ttcaaagaag
tatggggtgg
gataaccact
tccattctag
tgcgtgacta
aggagactac
tggctggtta
ctgcctacta
tacaacctag
atccacacac

caaatgctcg

aacacgagta
gactggtact
taaaaatccg
gatctggcaa
gaaagaaaga
tatctgcacg
tgtacgtaga
tgagaccaag
tgatgcagat
tctccaggceg
aaatgcgcac
aacctgaccc
ttgactatcg
gagtttacgc
acgtcaacgt
acccgtggat
agtgggaggt
atacattcca
cagcggggat
acaaagcata
atctagacag
gggataatag
aaagaaagta
ccaggaggat
cacactcatt
acaagataaa
agagagtcac
agttgggtct
cttttcgcat

ggggtgactc

cgtétacgac
ggtgggcgac
ccctgectge
gtcagctatt
aaactgccaa
tacggttgac
cgaggcgttt
gcagaaagtt
gaaagtcaac
gtgtacactg
tacgaatgag
tggagacctc
tggatacgag
agttagacaa
actcctaacg
aaagacgctg
ggagcatgca
aaataaagcc
aaaactaaat
ctcacctgaa
cgggctattt
gcctggaggg
tccattcaca
agaagacttt
agtggccgaa
cggccaccac
ttgggtagcg
gccagcaacg
acaccattac

attgagactg
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gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgctgetcect
gcgtgccact
gtactttgtg
tacaatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt
aaaatgttcg
aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg

ctcaaaccgg
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gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt
gatttaaccc
ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tccgecggage
atgaccttgt
tcgaccacgce

gcggctctct

taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggce
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg
cgaggcagca
caagcagatc
accggccaac
aagaatggaa
taaccttgca
ggactacaca
ggtcataaac
aatgaaactg

attgatcaga

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



gcatatggtt
agatcgtcta
ttcagcaact
aatgcagcct
cgcatggaca
ttaccgggtg
agtgcaacac
gctgttggac
gcctatcgag
ctcctctcca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctg
gagcaagtct
gtggatgatg
atgactccag
tcttcgtttce
gtaatgctat
caggagtctg
agcgttgatg
gaaccagcac
gccgtgtcetg
agaaacctga
cgattcttta
gcaatgtctc
ttcggagcat
gaaagcttgt
ttgacagaca

gcaggtgggt

acgcagatag
gagcgttgaa
ttgacaatgg
tcgtaggaca
tcgcgaagaa
acggtgtttg
cagtgggaac
caaacttctc
aagtcgcaaa
caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccacgga
tggatatggc
gcctatatgce
cagacgcatc
aacgcgtcac
ccctcccaaa
ttgaccacaa
cacaggaggc
gcgagatact
tagacgacgg
actgggtaat
ctgtgacatg
gggcagagct
ttcaggcacc
caagcgagac
cttctgagct
gcgactggtc

atatattctc

aaccagtgaa
accaccatgt
cagaaggaat
ggtcacccga
cgatgaagag
caaggcagta
cgcaaaaaca
taattattcg
ggaagtaact
ctcaggaggg
gacggatgca
ggccatacag
tattgttcgc
aggcgcactg
ggagatacat
cctgggggaa
atctcccccce
ccggcttegce
gtacaaaata
cgtgccatcg
gagtacaatc
écccgtcccg
ggcgacacac
gagcéccgta
tgacgagaga
gtgtccggtc
accgagtacc
gttccccatt
actaactttc
cacgtgctca

gtcggacacc
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cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaatcacg
gaaggagtgc
cgcgtaagtc
acgtcactga
tcagacctgg
acgctgccat
cctgtcgcecgce
gaagggaata
gtacaagaaa
gccacggaac
acatttgggg
ggagacttct
gacacggacg

ggtccaggtc
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gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtce
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
cgatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca
atgctgacgc
ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg

atttacaaca

acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccctcecgecggg
ctttaagaac
agtaatccac
attggcagct
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta
cccagcccta
aaaccttgcg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctcce
aggagaaatc
agtggatgac
actagacagg

gaagtcagta

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



cgccagtcag
cctaagctgg
atggccaaca
cagagactaa
taccggacta
cccgagtcecg
tcataccaaa
tgcctggacc
taccacgcgce
gtactggcag
ttggactccg
tgggaagaat
actaaactaa
ctacaggaag
cctggtacaa
ttggcgacag
ctcctaccca
gccgcacact
agccaagatg
cactccctgce
acaggtacgc
gtcaacacat
tccgegtgceg
ttgatggcag
gtatccttga
acagcttgca
gcaggtgacg
caacgaacag
ggtatatcag

aagctcagag

tgctéccggt
atgaagcaaa
gaagcaggta
agagaggctg
catatccggc
cagtggcagc
ttaccgacga
gagcgacatt
cctccatcag
cagccacgaa
cagtattcaa
ttgctgccag
aagggccaaa
taccaatgga
agcatacaga
catacctatg
atgtacatac
ttaagccagg
attcacttgc
tggacttgat
gcttcaagtt
tgttaaacat
cggccttcat
ccagatgtgc
aagcccctta
gagtggcaga
aacaagatga
ggctaattga
ttgtggtaat

gacccgtcat

gaacaccctg
ggagcaacta
tcagtcgcgce
tagactatac
gcctgtgtac
atgcaatgag
gtatgatgca
caatccgtca
aagcgctgta
aagaaactgc
cgtggagtgt
ccctattagg
agcagcagcg
taggttcaca
ggaaagacct
tgggattcac
actatttgac
agacactgtt
gcttactgct
agaggctgcect
cggcgccatg
caccatcgcc
cggcgacgac
cacttggatg
cttttgtgga
cccgctaaaa
agatagaaga
tgagctggag
gtccatggcc

aactttgtac
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gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgcctceccega
ttcttagcta
tatctagaca
aaactcagga
ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag
agccgagtgce
aacataatac
aacatggaag
gggtttatac
aggcttttta
cgagcgctgg
aaagcggtat
acctttgcaa

ggcggtccta
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acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagctg
gtatgttcct
tggaagatcg
atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatc

aataggtacg

gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacttatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc
tctgacaaaa
ctccgatgaa
agatgcagtt
tgtgacagga
accgctagceg
gatcagatgg
cgaagtgcag
caacttcgag

cactacagct

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440



acctattttg
tcccaaccca
ctatccaaat
tgatctcagc
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgetg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
cccctcectggat

ttccgectgge

cagaagccga
aactttttac
cattaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtg
ggacctggcc
acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcattcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat

aaatgcaaca

cagcaagtat
aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggggcag
ggggacagcg
ggagctaatg
actaaaatca
ctggcaaaca
gaaccggagg
ctgctacagg
ttcaatgtct
cactcgtgcecc
ctgaaaatcc
gagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcecgg
gctgaacttg

tgcagggtgc
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ctaaacacta
accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa

ctaaagcaag

-106-

atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccgggce
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgyg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctecectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt

gaaccccacc

atggagttca
ccgcgcectcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt

gtgacgtacg

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300



ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tcecegtetece
actacagctg
tctgcgacge
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac

actgtgcagc

agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc
actggtactg
tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgc
taaatatgca
tattcgggaa
ggccttagcece

tgagtgccac

ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgc
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg
tacagggcgce
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat

cccccgaagg
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ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgcet
ctgcgatata
tggcagccecct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc
ctgcgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca

accacatagt

-107-

aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgceccc
tgagagtgaa
ggtacacgtg
ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct

caactacccg

tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgcg
catgccgtca
cctttcgaca
tttggcgcag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccct
tttgggggcyg
tcgatgacta
ctgcaaatct
acacaagtac

gcgtcacata

9360

9420

9480

9540

9600

9660

9720

9780

9840

9300

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10880

11040

11100
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ccaccctcgg ggtccaggac atctccgcta cggcgatgtc atgggtgcag aagatcacgg 11160
gaggtgtggg actggttgtt gctgttgccg cactgattct aatcgtggtg ctatgcgtgt 11220
cgttcagcag gcac 11234
<210> 20

<211> 11234

<212> ADN

<213> wvirut Chikungunya

<400> 20

atggatcctg tgtacgtgga catagacgct gacagcgcecct ttttgaaggc cctgcaacgt 60
gcgtacccca tgtttgaggt ggaaccaagg caggtcacac cgaatgacca tgctaatgct 120
agagcgttct cgcatctagc tataaaacta atagagcagg aaattgaccc cgactcaacc 180
atcctggata tcggcagtgc gccagcaagg aggatgatgt cggacaggaa gtaccactge 240
gtctgccega tgcgcagtgc ggaagatccc gagagactcg ctaattatgc gagaaagcta 300
gcatctgccg caggaaaagt cctggacaga aacatctctg gaaagatcgg ggacttacaa 360
gcagtaatgg ccgtgccaga caaggagacg ccaacattct gcttacacac agacgtctca 420
tgtagacaga gagcagacgt cgctatatac caagacgtct atgctgtaca cgcacccacg 480
tcgctatacc accaggcgat taaaggggtc cgagtggcgt actgggttgg gttcgacaca 540
accccgttca tgtacaatgc catggcgggt gecctacccct catactcgac aaactgggca 600
gatgagcagg tactgaaggc taagaacata ggattatgtt caacagacct gacggaaggt 660
agacgaggca agttgtctat tatgagaggg aaaaagctaa aaccgtgcga ccgtgtgcetg 720
ttctcagtag ggtcaacgct ctacccggaa agccgcaagc tacttaagag ctggcacctg 780
ccatcggtgt tccatttaaa gggcaaactc agcttcacat gccgctgtga tacagtggtt 840
tcgtgtgagg gctacgtcgt taagagaata acgatgagcc caggccttta tggaaaaacc 900
acagggtatg cggtaaccca ccacgcagac ggattcctga tgtgcaagac taccgacacg 960
gttgacggcg aaagagtgtc attctcggtg tgcacatacg tgccggcgac catttgtgat 1020
caaatgaccg gcatccttgc tacagaagtc acgccggagg atgcacagaa gctgttggtg 1080
gggctgaacc agagaatagt ggttaacggc agaacgcaac ggaatatgaa caccatgaaa 1140
aattatctgc ttcccgtggt cgcccaagec ttcagtaagt gggcaaagga gtgccggaaa 1200
gacatggaag atgaaaaact cctgggggtc agagaaagaa cactgacctg ctgctgtcta 1260
tgggcattca agaagcagaa aacacacacg gtctacaaga ggcctgatac ccagtcaatt 1320
cagaaggttc aggccgagtt tgacagcttt gtggtaccga gtctgtggtc gtcecgggttg 1380
tcaatccctt tgaggactag aatcaaatgg ttgttaagca aggtgccaaa aaccgacctg 1440
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atcccataca
cgagaagcag
caggtcgaaa
ccgagaggag
gtactctccc
gagcaagtga
gacggccgag
agcgaaagcg
attgcgatgc
gagaggacag
gaagccgcag
tatgaagggc
ggagtaccgg
gtgactagcg
ggtctagaga
gtcgacgtgt
atcgccttgg
ttcttcaata
cacaaaagta
tacgaaggca
ggctcaacaa
caactgcaaa
accagaaaag
acgtcagagc
ctttccggceg
actattaagg
atgaccttcg
atcctcgaaa
ttcaaagaag

tatggggtygg

gataaccact

gcggagacgc
aactgactcg
tcgacgtgga
ctatcaaagt
cgcagaccgt
agacgtgcac
tcctagtgcece
caacgatggt
acggaccagc
aacacgagta
gactggtact
taaaaatccg
gatctggcaa
gaaagaaaga
tatctgcacg
tgtacgtaga
tgagaccaag
tgatgcagat
tctccaggceg
aaatgcgcac
aacctgaccc
ttgactatcg
gagtttacgc
acgtcaacgt
acccgtggat
agtgggaggt
atacattcca
cagcggggat
acaaagcata
atctagacag

gggataatag

ccgagaagcc
cgaagcccta
acagcttgag
tactgcccaa
actacgtagc
gcacaacgga
ctcaggctat
gtataacgaa
cctgaacacc
cgtctacgac
ggtgggcgac
ccctgcectge
gtcagctatt
aaactgccaa
tacggttgac
cgaggcgttt
gcagaaagtt
gaaagtcaac
gtgtacactg
tacgaatgag
tggagacctc
tggatacgag
agttagacaa
actcctaacg
aaagacgctg
ggagcatgca
aaataaagcc
aaaactaaat
ctcacctgaa

cgggctattt

gcctggaggg
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cgggacgcag
ccacctctac
gacagagcgg
ccaacagacc
cagaagctca
cgagcaggga
gcaatctcgc
agagagttcg
gacgaagagt
gtggatcaga
ttgactaatc
ccatacaaaa
atcaagaacc
gaaatcacca
tcgctgcectcet
gcgtgccact
gtactttgtg
tataatcaca
cctgtgaccg
tacaacaagc
gtgttaacgt
gtcatgacag
aaagttaatg
cgtacggaag
cagaacccac
tcaataatgg
aacgtttgtt
gataggcagt
gtagccctga
tctaaaccgt

aaaatgttcg

-109-

aaaaagaagc
aggcagcaca
gcgcaggaat
acgtcgtggg
gtctgattca
ggtatgcggt
ctgaagagtt
taaacagaaa
cgtatgagct
gaagatgctg
cgccctacca
ttgcagtcat
tagttaccag
ccgacgtgat
tgaatggatg
ctggaacgct
gtgacccgaa
acatctgcac
ccattgtgtc
cgattgtagt
gcttcagagg
cagccgcatc
aaaacccgct
gtaaactggt
cgaaaggaaa
cgggcatctg
gggctaagag
ggtctcagat
atgaaatatg
tggtgtctgt

gatttaaccc

agaggaagaa
ggaagatgtt
aatagagact
agagtacctg
cgctttggceg
cgaagcgtac
ccagagtcta
gctacaccat
ggtgagggca
taagaaggaa
cgaattcgca
aggagtcttc
gcaggacctg
gagacagaga
caacagacca
acttgctttg
gcagtgcggce
ccaagtgtac
atcgttgcat
ggacactaca
gtgggttaaa
ccaagggtta
ctatgcatca
atggaagaca
cttcaaagca
cagtcaccaa
cttggtccct
aattcaagcc
tacgcgcatg
gtattacgcg

cgaggcagca

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



tccattctag
tgcgtgacta
aggagactac
tggctggtta
ctgcctacta
tacaacctag
atccacacac
caaatgctcg
gcatatggtt
agatcgtcta
ttcagcaact
aatgcagcct
cgcatggaca
ttaccaggtg
agtgcaacac
gctgttggac
gcctatcgag
ctcctctcca
ctctttacag
tgggagaaga
cacatctcca
aaaggataca
cagacggctg
gagcaagtct
gtggatgatg
atgactccag
tcttegttte
gtaatgctat
caggagtctg

agcgttgatg

aaagaaagta
ccaggaggat
cacactcatt
acaagataaa
agagagtcac
agttgggtct
cttttcgcat
ggggtgactc
acgcagatag
gagcgttgaa
ttgacaatgg
tcgtaggaca
tcgcgaagaa
acggtgtttg
cagtgggaac
caaacttctc
aagtcgcaaa
caggtgtata
ccatggactc
aaatatctga
tagactgcga
gcaccacgga
tggatatggc
gcctatatgce
cagacgcatc
aacgcgtcac
ccctcccaaa
ttgaccacaa
cacaggaggc

gcgagatact

tccattcaca
agaagacttt
agtggccgaa
cggccaccac
ttgggtagcg
gccagcaacg
acaccattac
attgagactg
aaccagtgaa
accaccatgt
cagaaggaat
ggtcacccga
cgatgaagag
caaggcagta
cgcaaaaaca
taattattcg
ggaagtaact
ctcaggaggg
gacggatgca
ggccatacag
tattgttcgc
aggcgcactg
ggagatacat
cctgggggaa
atctccccecce
ccggcttegce
gtacaaaata
cgtgccatcg
gagtacaatc

gcccgtceceeg
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aaagggaagt
aaccctacca
caccgcccag
gtgctcctgg
ccgttaggtg
cttggtaggt
caacagtgcg
ctcaaaccgg
cgagtcatct
gtcaccagca
ttcacaactc
gcaggatgtg
tgcgtagtca
tacaaaaaat
gttatgtgcg
gagtctgaag
aggctgggag
aaagacaggc
gacgtggtca
atgcggaccc
gtgcaccctg
tactcatatc
actatgtggc
agtattgaat
aaaactgtcc
atgaaccacg
gaaggagtgc
cgcgtaagtce
acgtcactga

tcagacctgg
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ggaacatcaa
ccaacatcat
taaaagggga
tcagtggcta
tcecgeggage
atgaccttgt
tcgaccacgce
gcggctctcet
gcgtattggg
acactgagat
atgtcatgaa
caccgtcgta
acgccgctaa
ggccggagtce
gtacgtatcc
gggaccggga
taaatagtgt
tgacccagtc
tctactgccg
aagtagagct
acagcagctt
tagaagggac
caaagcaaac
caatcaggca
cgtgcctttg
tcacaagcat
aaaaagtcaa
caagggaata
cgcatagtca

atgctgacgc

caagcagatc
accggccaac
aagaatggaa
taaccttgca
ggactacaca
ggtcataaac
aatgaaactg
attgatcaga
acgcaagttt
gtttttccta
caatcaactg
ccgggtaaaa
ccectegeggg
ctttaagaac
agtaatccac
attggcagcect
agctatacct
actgaaccac
cgacaaagaa
gctggatgag
ggcaggcaga
ccgttttcat
agaggccaat
gaaatgcccg
ccgttacgcet
aattgtgtgt
atgctctaag
tagatcttcc
attcgaccta

cccagcccta

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100



gaaccagcac
gccgtgtcetg
agaaacctga
cgattcttta
gcaatgtctc
ttcggagcat
gaaagcttgt
ttgacagaca
gcaggtgggt
cgccagtcag
cctaagctgg
atggccaaca
cagagactaa
taccggacta
cccgagtcceg
tcataccaaa
tgcctggacc
taccacgcgce
gtactggcag
ttggactcag
tgggaagaat
actaaactaa
ctacaggaag
cctggtacaa
ttggcgacag
ctcctaccca
gccgcacact
agccaagatg
cactccctgce
acaggtacgc

gtcaacacat

tagacgacgg
actgggtaat
ctgtgacatg
gggcagagct
ttcaggcacc
caagcgagac
cttctgagct
gcgactggtc
atatattctc
tgctgccggt
atgaagcaaa
gaagcaggta
agagaggctg
catatccggce
cagtggcagc
ttaccgacga
gagcgacatt
cctccatcag
cagccacgaa
cagtattcaa
ttgctgccag
aagggccaaa
taccaatgga
agcatacaga
catacctatg
atgtacatac
ttaagccagg
attcacttgc
tggacttgat
gcttcaagtt

tgttaaacat

ggcgacacac
gagcactgta
tgacgagaga
gtgtccggtc
accgagtacc
gttccccatt
actaactttc
cacgtgctca
gtcggacacc
gaacaccctg
ggagcaacta
tcagtcgcgce
tagactatac
gcctgtgtac
atgcaatgag
gtatgatgca
caatccgtca
aagcgctgta
aagaaactgc
cgtggagtgt
ccctattagg
agcagcagcg
taggttcaca
ggaaagacct
tgggattcac
actatttgac
agacactgtt
gcttactgcect
agaggctgct
cggcgccatg

caccatcgcc
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acgctgccat
cctgtcgcecge
gaaggaaata
gtacaagaaa
gccacggaac
acatttgggg
ggagacttct
gacacggacg
ggtccaggtc
gaggaagtcc
ttacttaaga
aaagtagaaa
ttaatgtcag
tcgcctceccga
ttcttagcta
tatctagaca
aaactcagga
ccgtccccat
aacgtcacac
ttcaaaaaat
ataacaactg
ctattcgcaa
gtagatatga
aaggtgcagg
agagagctgg
atgtctgccg
ttggaaacgg
ttgatgctgt
ttcggagaga
atgaaatcag

agccgagtgce

-111-

ccacaaccgg
cgcccagaag
taacacccat
cagcggagac
cgaatcatcc
acttcaacga
taccaggaga
acgagttatg
atttacaaca
acgaggagaa
aactccagga
acatgaaagc
agaccccaaa
tcaacgtccg
gaaactatcc
tggtggacgg
gctacccgaa
tccagaacac
agatgaggga
tcgcatgcaa
agaatttagc
aaacccataa
aaagggacgt
ttatacaggc
ttaggaggct
aggatttcga
acatagcctc
tagaggattt
tttccagctg
gtatgttcct

tggaagatcg

aaaccttgcg
aaggcgaggg
ggctagcgtc
gcgtgacaca
gccgatctcce
aggagaaatc
agtggatgac
actagacagg
gaagtcagta
gtgttaccca
gagtgcatcc
agcaatcatc
agtccctact
attgtccaat
aactgtctca
gtcggagagt
acagcacgct
actacagaat
attacccact
ccaagaatac
aacctatgtt
tctactgcca
gaaggtgact
ggctgaaccc
gaacgccgtc
tgccatcata
ctttgataag
aggggtggat
tcacctaccg
aactctgttc

tctgacaaaa

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960



tccgegtgceg
ttgatggcag
gtatccttga
acagcttgca
gcaggtgacg
caacgaacag
ggtatatcag
aagctcagag
acctattttg
tcccaaccca
ctatccaaat
tgatctcagc
atcggaagaa
agaagcagcc
ggatgtgcat
caggttacgc
tcgataacgc
gcgcgcagat
aggggtacta
ctacaggtgc
tggtggccat
cctggaataa
ccatcccagt
cgccctgcetg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca

agagggcggg

cggccttcat
ccagatgtgc
aagcccctta
gagtggcaga
aacaagatga
ggctaattga
ttgtggtaat
gacccgtcat
cagaagccga
aactttttac
catcaggccc
agttaataaa
taagaagcaa
acctaaaaag
gaaaatcgaa
gtgcctggtyg
ggacctggcc
acccgtgcac
caactggcac
tggcaaacca
agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc

gctatttgta

cggcgacgac
cacttggatg
cttttgtgga
cccgctaaaa
agatagaaga
tgagctggag
gtccatggcc
aactttgtac
cagcaagtat
aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg
ggagctaatg
actaaaatca
ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtct
cactcgtgcecc
ctgaaaatcc
aagctgcgtt

agaacatcag
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aacataatac
aacatggaag
gggtttatac
aggcttttta
cgagcgctgg
aaagcggtat
acctttgcaa
ggcggtccta
ctaaacacta
accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacaatactc
gcagacctat
aaggagcccg
cccccgaggg
ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa

caccgtgtac
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atggagtcgt
tgaagatcat
tgcacgatac
aactgggcaa
ctgacgaagt
actctaggta
gctccagatc
aataggtacg
atcagctaca
accctggact
agctgggcaa
ccaacagaag
acaaaacaac
gaagccggge
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg
cttcgacaac
tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcaga
ccacatgcca

gattactgga

ctccgatgaa
agatgcagtt
tgtgacagga
accgctagcg
gatcagatgg
cgaagtgcag
caacttcgag
cactacagct
atggagttca
ccgcgctcta
cttgcccagce
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg
ttcaccatcc
aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca
caccgccagc
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag

acaatgggac

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760



acttcatcct
ggaagattag
aaaaattcca
gcaccgccgce
cattaatgtc
acaagtgtaa
actgcaaggt
cccctctggt
ttccgectgge
ggaaaaacca
atatgggaga
taaccgtgcc
ggccgcagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tcecegtetcet
actacagctg
tctgcgacgce
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg

ctaatacaca

ggcccgatgt
tcattcatgt
ttccecgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccctact
gggtatggca
gacaccagga
agcggccaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc
tgaaaacacg
tgcatcagca
aggaaataac
cgccaaattc
ggtgtacaaa
acaatttggc

actggtactg

ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgcgg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggcgtct
cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa

cagagaccgg
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aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgcet
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg
acccatttat
aagcacatgt
ataccgcatc
ctgcctatgce
caatgtcttc
ataacatgga
gtcgcacacc

ctgcgggtac
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ggtgggattc
ccctcectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa
gtggggcggc
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgcecce
tgagagtgaa

ggtacacgtg

actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt
gaactactgt
aaaaccgtca
aacctacctg
gcctactgcet
gaatcatgca
aagctccgcg
catgccgtcea
cctttcgaca
tttggcgcag
gacgtctatg

ccatactctc

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620



aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctcgg
gaggtgtggg

cgttcagcag

tggctttaag
ctgccaaata
ctccatcgac
catgtcgtgce
taaatatgca
tattcgggaa
ggccttagcc
tgagtgccac
ggtccaggac
actggttgtt

gcac

tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
cccccgaagg
atctccgcecta

gctgttgccg
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aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct
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ggcgtcactg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgcat
gaattctcag
agtctgttct
caactacccg
atgggtgcag

aatcgtggtg

cagcacacag
gccgtaggga
gacgcgccct
tttgggggcyg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11234





