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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén protein gai (spike - S) duoc cai bién cta virut gay dich bénh
tiéu chay & lon (porcine epidemic diarrhea virus - PEDV). Céc cai bién tao ra phuong
phap san xuét cai thién cho vacxin PEDV. Hon nita, c4c vacxin chira protein gai cai bién
la vacxin hitu hiéu va tao ra sy bao vé chéng lai su 1y nhiém hodc thtt thich PEDV. Do
ty 18 tir vong cao (1én dén 100%) & lon con dudi 10 ngay tudi, nén bénh nay 14 mdi quan

tam vé mit kinh té, chang han trong nganh cong nghiép chin nudi lon cia My.

Tinh trang ky thuit ciia sang ché

Virut gdy dich tiéu chay & lon 1a mot virut ARN chudi don duong c6 vé boc, virut
nay gdy bénh ti€u chady cép, non, va mét nude & lon. O lon 3 tuan tudi va nho hon, cac
d4u hiéu 1am sang (bao gdm tidu chay nudc cip tinh, ndn va mat nuée) ¢ thé quan sat
thiy som ngay trong thdi gian 24 gid sau nhiém PEDV dan t6i ty 1€ tir vong 100%.
Ngoai ra, cac thay ddi téng thé va md hoc trong rudt cua dong vt bi nhiém PEDV c¢6

thé gay ra cac thuong tén bénh hoc tong thé trong rudt non.

PEDV duoc nhan dang 1an déu & chau Au, nhung ngdy cang tré thanh van dé o
nhidu nuée chau A, bao gdbm Han Qudc, Trung Qudc, Nhat Ban, Phi-lip-pin va Théi
Lan. K& tir ndm 2013, PEDV nbi 1én & M¥ va anh huong kinh té ctia sy 14y nhiém PEDV
d3 rit dang k&. Theo d6, lién tuc cé nhu cau phat trién vacxin ¢ kha ning bao vé lon
chdng lai bénh lién quan dén PEDV. V& khia canh nay, cdn c6 cac vacxin cu thé hiru
hiéu dé chdng lai cac ching dang ndi 1én cia PEDV ma c6 thé dugc st dung qua dudng

niém mac (miéng hodc trong miii).

Mic dir chi mot typ huyét thanh cia PEDV duoc bao céo, cac nghién ctru phét sinh
ching loai trén gen S thé hién réng PEDV c¢6 thé dugc chia v& mit di truyén thanh 2
nhém: nhém gen (genogroup) 1 (G1; ¢b dién) va nhém gen 2 (G2; dich hodc dai dich
dong rudng). Mbi nhém gen c6 thé duoc chia tiép thanh cic phan nhém (1a va 1b; 2a
va 2b). Gla bao gébm chung prototyp PEDV CV777, cac ching vacxin, va cdc chung
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duoc thich tng véi nudi cly té bao khac, trong khi d6 G1b bao gdm céc bién thé méi
14n dAu duoc nhan dang & Trung Quéc va sau d6 & M§, Han Qudc va chau Au. G2 bao
gdm céac thé phan 1ap dong rudng trén toan cAu, nh6m nay con duge chia tiép vao cac
phan nhém 2a va 2b (G2a va G2b) chiu trach nhiém vé cac dot bung phat dich tai dia
phuong truéc day o chau A va bung phat dai dich gin day 1an luot & Béc My va chau
A.

PEDV la thanh vién thub(f)c phan ho Coronavirinae thudc chi Alphacoronavirus.
PEDV 1a mdt virut c6 vé boc sé hitu hé gen ARN sgi don duong khoang 28kb, v6i mil
dau 5’ va dudi polyadenyl héa dau 3°. (Pensaert and De Bouck P. 1978). Hé gen bao
gdm ving khong dich ma ddu 5’ (UTR), 3° UTR va it nhat 7 khung doc m& (ORF) ma
héa 4 protein cau tric (gai (S), vo (E), mang (M) va capsit nhan (N)) va 3 protein khong
cAu tric (céc replicaza 1a va 1b va ORF3); cac khung doc nay nay duoc sap xép trén hé
gen theo thit ty 5° —replicaza (1a/1b)-S-ORF3-E-M-N-3’ (Oldham J. 1972; and Bridgen
et al. 1993).

Protein S cia PEDV 12 mot glycoprotein typ I, trong d6 protein S (cia PEDV G2b)
gbm c6 1383 axit amin (aa). Protein S ¢6 thé chia thanh cac vung S1 (vi du, 1-789 aa)
va S2 (vi du, 790-1383 aa) dua trén tinh tuwong ddng ctia n6 véi protein S clia cac virut
corona khac. Protein S trong virut corona 1a mét khang nguyén bé mit, & d6 né dong vai
trd trong viée didu hoa céc twong tac véi cac glycoprotein thu thé cua té bao chu dé trung
gian cho sy thAm nhép cua virut va kich thich su cam {mg trung hoa khang thé trong vat
chu tu nhién. Nhu vay, glycoprotein S 14 muc tiéu chinh trong phat trién cac vacxin hitu

hiéu chéng lai PEDV.

Madu et al 2009 (J. Virol.; 83 (15), p. 7411-7421) mo ta hai dot bién don (L803A
hoiac L804A) trong protein gai cia SARS (severe acute respiratory syndrome - hoi
ching hd hip cép nghiém trong) va thé hién ring mdi dot bién nay c6 anh hudng dén
hoat tinh dung hop mang. Hon nita, Ujike & Taguchi 2015 (Viruses; 7, 1700-1725) m6
ta rang dot bién tin hidu YXXI phu thudc tyrosin thé hién muc biéu hién ting cuong trén
bd mit t& bao. Shirato et al 2011 (Virus Res.; 161 (2):188-93) md ta rang dot bién
H1381R trong motip KxHxx ctia PEDV dan dén sy véan chuyén protein gai vao mang
sinh chét. Tuy nhién, khong tai liéu ndo mo ta rang cac cai bién bat ky dbi véi protein
gai ¢6 thé cai thién phuong phap san xuét vacxin PEDV va céc vacxin duoc san xut

bang c4c cai bien trong protein gai nhu vay c6 thé van thich hop lam vacxin va tao ra sy
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béo vé chdng lai su 14y nhiém va thir thich PEDV.

Ban chit ky thuét ciia sang ché

Giai phap cho van dé k¥ thuét néu trén dat dugc nhd phan mé ta va cac phuong 4n

duoc mé ta dic trung trong phan yéu ciu bao ho.

Sang ché dé xuét phan t axit nucleic ma hoa protein gai (S) cta virut gdy bénh

dich tiéu chay ¢ lgn (PEDV) dugc chon tir nhém gdm (a) va (b) sau day:
(a) protein S kiéu gen 2a (G2a) cua PEDV ¢6 it nhét mot dot bién, trong d6

- gbc leuxin & vi tri axit amin s6 900 dugc thay thé bang gdc axit amin

khong phai 14 gde leuxin, va/hodc

- gbc leuxin & vi tri axit amin s6 901 dugc thay thé bang gdc axit amin

khong phai 1a gdc leuxin,

trong d6 viéc danh so cac vi trf axit amin chi trinh tu axit amin protein S

G2a ctiia PEDV kiéu dai ¢6 SEQ ID NO:2 hoic SEQ ID NO:39;
(b) Protein S kiéu gen 2b (G2b) ctia PEDV ¢4 it nhit m¢t dot bién, trong do

- gbc leuxin & vi tri axit amin 56 897 dugc thay thé bang gdc axit amin

khong phai 14 gdc leuxin, va/hoic

- gbc leuxin & vi tri axit amin s6 898 dugc thay thé bang gdc axit amin

khong phai 1a gbc leuxin,

trong d6 viéc danh so céac vi tri axit amin chi trinh tur axit amin cta protein

S G2b cua PEDV kiéu dai ¢6 SEQ ID NO:3.

Séng ché cling dé xuét phan tir axit nucleic ma hoa protein gai (S) cua virut gy

dich bénh tiéu chay & lon (PEDV) chira trinh ty axit amin
RSXIIEDX:X3 (SEQ ID NO:1),

trong d6 R 12 gdc arginin bao toan & vi tri phan cit S1/S2 cua protein S cia PEDV,

X, c6 thé 1a gbc axit amin bat k¥, va trong d6
(D) X: 1a gdc axit amin khong phai 1a gbc leuxin va X3 1a gdc leuxin, hodc

(I) Xz 14 gdc leuxin va Xz 1a gbc axit amin khong phai 1a gbc leuxin, hodc
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(I) Xz 12 gbc axit amin khong phai 13 goc leuxin va Xs 1a gbc axit amin khong
phai 14 gbc leuxin.
Sang ché con dé xuét protein gai (S) cai bién cua virut gdy dich bénh tiéu chay &
lon (PEDV) duoc mi héa béi phén tir axit nucleic ndy, vecto chira phén tir axit nucleic
nay va ché pham sinh mién dich chtra phan tir axit nucleic va/hodc protein gai cai bién

cua PEDV va/hoéc vecto nay.

Mo ta van tat cac hinh vé

Fig. 1. Dinh vi trf trong té bio ctia c4c protein dich (PEDV-S2b-wt va PEDV-S2b-
mut) trong t& bao RK13. Ba hinh trén ching to su biéu hién protein gai tir vecto EHV1-
PEDV-S2b-wt t4i td hop chu yéu duoc dinh vi trong bao tuong, trong khi nhu dugce thé
hién & ba hinh du6i, PEDV-S duogc biéu hién tir EHV1-PEDV-S2b-mut chii yéu dwoc

dinh vi trong mang té bao.

Fig. 2. So sanh su phét trién cc vecto dugc md ta trong vi du 3 (CDV-PEDV-
spike-MUT (= CDV-PEDV-spike mut) va CDV-PEDV-spike-WT (= CDV-PEDV-
spike WT)) trong té bao Vero, trong d6 dudng cong phia trén lién quan dén CDV-PEDV-
spike mut, va dudng cong phia duéi lién quan dén CDV-PEDV-spike WT.

MBO ta chi tiét sang ché

Trudce khi cac khia canh cua sang ché dugc mo ta, can luu y réng nhu duoc st
dung trong ban mo ta va trong yéu cAu bao ho kém theo, cac dang sd it "mot", va dang
xé4c dinh bao gdm ca dang s6 nhiéu trir khi ngft canh chi rd theo cach khéc. Vi vay, vi
du, khi vién din dén "khang nguyén" bao gdm ca nhidu khang nguyén, khi vién dn dén
"virut" 12 vién dan dén mot hodc nhiéu virut va cac dang twong duong cua né ma nguoi
¢6 hiéu biét trung binh trong linh vyc k¥ thuét da biét, v.v. Trir khi ¢6 quy dinh khac, tat
ca céc thuat ngit k§ thuét va khoa hoc dugc str dung trong ban mo ta ¢6 cung nghia nhu
thuong dugc hiéu boi ngudi c6 hiéu biét trung binh trong linh vuc cua sang ché nay.
Mic du cac phuong phap va vat liéu twong tu hodc twong duong véi cac phuong phap
va vat liéu dugc mo ta trong ban md ta co thé dugc dung dé thuc hanh hodc thir nghiém
sang ché, cac phuong phap, thiét bi va vat liéu duge wu tién s& duge mo ta. Tét ca cac
cong bd di néu trong ban mo td ndy dugce két hop vao day bang cach vién dan nham

muc dich m6 ta va boc 16 cac dong té bao, vecto, va cac hé phuong phap nhu duge bao
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c4o trong cac cong bd 6 thé dugce st dung cuing voi sang ché. Khong c6 phan nao & day
duoc hiéu nhu 1 thira nhan ring sang ché khong dugc hudng quyén d& ngay trude nhitng

bdc 16 boi sang ché trude do.

Sang ché dya trén phat hién bat ngd ring cac dot bién vé trinh ty axit amin cta
protein gai cia PEDV 13 du dé 1am ting muic san xuét cta cac vacxin PEDV dua trén
vecto. Hon nita, cic nghién clru trén dong vat da thé hién rang vacxin PEDV dya trén
vecto ¢6 protein gai dugc cai bién nhu vy 14 hitu hiéu va cung cép hodc cho phép bao
vé chdng lai su 14y nhiém hodc thir thach PEDV. Do do, sang ché giai quyét dugc cac

vén dén cb hitu ctia giai phap da biét va cung cip uu diém 18 rang trong linh vic nay.
V& mit ndy, sang ché dé xuét phan tr axit nucleic ma hoa protein gai (S) cua virut
gay dich tidu chay & lgn (porcine epidemic diarrhea virus - PEDV) chua trinh tu axit
amin
RSXJIEDX:X3 (SEQ ID NO:1), trong d6
(D) Xz 12 gbc axit amin khong phai 1a gbc leuxin va X3 1a gbc leuxin, hoic
(I1) Xz 13 gbc leuxin va X3 1a gbe axit amin khong phai 1a gbc leuxin, hozc

(II1) X2 12 gbc axit amin khong phai 12 gbc leuxin va X 12 gbc axit amin khong

phai 14 gdc leuxin.

Cu thé, R cua trinh tw RSX,IEDX2X;3 (SEQ ID NO:1, va ciing cla trinh tu bat ky
trong s6 SEQ ID NO: 4, 5,21-25 va31-35,1ala géc arginin bao toan dugc dinh vi theo
chidu dAu tan ciing C ctia vi tri phan cit S1/S2. R nay sau day con goi 1a “la gbc arginin
bao toan cua vi tri phan cit S1/S2 cia protein A cia PEDV”. Cu thé hon, R 12 gbc arginin
kep suon & dau tan cing N peptit dung hop cia protein S cia PEDV nay. Trinh tu cla
peptit dung hop nay thuong bét ddu bing trinh tw SXIED. Cu thé, peptit dung hop nay
ndm trong tiéu don vi S2 ctia protein S cua PEDV.

Trinh tv RSXIIEDX2X3 (SEQ ID NO:1) do d6 cling dugc hiéu cu thé 1a trinh tu
cua vung dung hop cua protein S cia PEDV nay.

Cu thé hon, trong ngft canh vé trinh ty RSX1IEDX:X3 (SEQ ID NO:1), va ciing vé
trinh tw bt k¥ trong s6 SEQ ID NO: 4, 5, 21-25 va 31-35, R lién quan dén gbc arginin
b&o toan & vi tri axit amin s6 894 néu protein S ctia PEDV 14 protein S kiéu gen 2a (G2a)

ctia PEDV, hoic lién quan dén goc arginin bao toan ¢ vi tri axit amin so 891 n€u protein
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S ctia PEDV la protein S kiéu gen 2b (G2b) ctia PEDV. Do d6, vé vi tri axit amin, viéc
thé hién “R 1a gbc arginin bao toan & vi tri phan cat S1/S2 clia protein S cua PEDV”
duoc hiéu 12 twong duong voi “R 1a gbc arginin & vi tri axit amin s6 894 néu protein S
cua PEDV 14 protein S kiéu gen 2a (G2a) cia PEDV, va trong d6 cach danh sO Vi trf axit
amin chi trinh tu axit amin cta protein S G2a cuia PEDV kiéu dai, t6t hon 12 SEQ ID
NO:2 hoidc SEQ ID NO:39, hoac R 1a géc arginin & vi tri axit amin s6 891 néu protein
S ctia PEDV la protein S kiéu gen 2b (G2b) ciia PEDV va trong d6 cach danh s6 vi tri
axit amin chi trinh tu axit amin cta protein S G2a cua PEDV, t5t hon 13 SEQ ID NO:3”.

N6i chung, sang ché d& xuét phan tir axit nucleic ma héa protein gai (S) cla virut
gy dich tiéu chdy & lgn (porcine epidemic diarrhea virus - PEDV) chtra trinh ty axit
amin

RSXIIEDX:X3 (SEQ ID NO:1),

trong d6 R 12 gbc arginin bao toan & vi tri phan cit S1/S2 cua protein S clia

PEDV, X c6 thé 1a gbc axit amin bat ky, va trong d6
(1) Xz 1a gbc axit amin khong phai 1a gbc leuxin va X3 1a gbc leuxin, hozic
(D) X: 1a gbc leuxin va X3 12 gbc axit amin khong phai 12 gbc leuxin, hoic

(1) X 1a gbc axit amin khong phai 12 gdc leuxin va X 1a gbc axit amin

khong phai 12 gdc leuxin.

Thuét ngit “phén tr axit nucleic” chi polynucleotit bao gdm cac phan tir ADN,
phan t ARN, phan tir cADN hoic céc din xudt. Thudt ngt ndy bao ham céc
polynucleotit soi don ciing nhu s¢i kép. Tét hon néu, thuat ngit ndy chi ARN sgi don
hodc cADN soi kép. Axit nucleic theo séng ché bao ham céc polynucleotit dugc phén
13p (nghia la dugc phéan 14p tir cac ngudn ty nhién ciia né) va cac dang dugc cai bién di
truyén. Hon nita, axit nucleic theo sdng ché ciing bao gdbm céc polynucleotit dugc cai
bién hoéa hoc bao gém céc polynucleotit dwgc cai bién c6 trong tu nhién nhu
polynucleotit dugc glycosyl héa hoac metyl hoa hodc cac polynucleotit duge cai bién
nhén tao nhu polynucleotit dugc biotinyl héa. Ngoai ra, can hiéu ring céc protein gai
nhu d4 néu & trén ¢6 thé duge ma hoa boi mot sd lugng 16n céac polynucleotit do ma di
truyén bi thoai hoa. Ngoai ra, thuat ngit "axit nucleic" va "polynucleotit”" c6 thé ding

thay thé cho nhau va dé chi axit nucleic bat ky. Thuét ngit "axit nucleic" va
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"polynucleotit" cling déc biét bao gbm c4c axit nucleic gdm céc bazo khong phai 1a ndm

bazo xuét hién trong sinh hoc (adenin, guanin, thymin, xytosin va uraxil).

Thuét ngtt “PEDV” da dugc nguoi co hidu biét trung binh trong linh vuc nay biét
18. PEDV viét tit cho virut gdy dich bénh tiéu chay & lgn va la thanh vién thudc phan

ho Coronavirinae chi Alphacoronavirus.

Thuét ngit “gai” chi protein cu thé cia PEDV ma da duoc nguoi c¢6 hiéu biét trung
binh trong linh vuc nay biét r5. Protein gai 1a yéu t6 cam ting chinh cua cc khang thé
va dap tng mién dich bao vé. Hon nita, protein gai déng vai tro chinh trong chuong
trinh tham nhap té bao ctia PEDV bang céc thy thé lién két té bao ciia t€ bao chu va ca
béng cach trung gian dung hgp virut-mang té bao v6i té bao chit. Ngoai ra, can hidu rang
thuat ngit “protein S cia PEDV” 1a tuong dwong véi thudt ngir viét tit “PEDV S”,
thuong dung trong ngit canh vé PEDV.

Thuat ngit “protein”, “axit amin” va “polypeptit” dugc sit dung c6 thé thay thé cho
nhau. Thuét ngit “protein” chi trinh ty axit amin (aa) gdm c6 cac axit amin c6 trong tu
nhién cfing nhu cic dan xuét cia ching. C4c axit amin ¢6 trong tw nhién hogc cac gbe
axit amin dugc ma hoa di truyén 13 d4 biét rd trong linh vuc ndy va duge md ta trong
c4c tai liéu héa sinh tiéu chuan. Trong trinh ty axit amin, cac axit amin dugc két ndi
bang lién Kkét peptit. Hon nita, hai dAu cua trinh tu axit amin duoc goi 1a dau tan cung
carboxyl (dau tan cing C) va dAu tan cing amino (dau tin cung N). Ngoai ra, thuét ngfr
“protein” bao ham cac protein gan nhu tinh khiét hogic ché pham protein chira thém céc
protein khac. Hon nita, thut ngit nay con d& cap dén cac manh protein. Hon nita, thut
ngit ndy con bao gdm cac protein dugce bién ddi héa hoc. Cac bién dbi nhur vay c6 thé 1a
céc bién ddi nhan tao hodc cac bién ddi c6 trong tu nhién nhu phosphoryl hoa, glycosyl

héa, myristyl hdéa va cac dang tuong tu.

Trong ngit canh cua sang ché, cach viét “R 1a gdc arginin bio toan & vi tri phan
cit S1/S2 cua protein S ctia PEDV” duge hiéu 1 tuong dwong vé6i “R 12 gbe arginin bao
toan ndm theo chiéu tan cing C cta vi tri phan cit S1/S2 cua protein S cia PEDV” hodc
twrong dwong véi “R 13 gbe arginin bao toan kep suon dau tan cung N peptit dung hop
cua protein S cia PEDV”. Céach viét “kep suon & dau tan ciing N peptit dung hop” duoc

hiéu 14 twong duong véi “kep sudn & diu tan cung N trinh tw peptit dung hop”.

Trinh tu RSXGIEDX:>X3 (SEQ ID NO:1) can dugc hiéu nhu sau:
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- R 1a gbc arginin bao toan & vi tri phan cat S1/S2 clia protein S cua PEDV,

- S 12 gdc axit amin serin,

- X 12 axit amin bat k¥ trong sb 20 gdc axit amin duge ma hoa di truyén,

-11a gbc isoleuxin,

- E 1a gdc glutamat,

- D 1a gbc aspartat,

- X 12 tham bién. Xz ¢6 hai diéu kién. Xz c6 thé 13 gbc axit amin ma khong phai 12
leuxin (diéu kién 1) nghia 12 X; c6 thé 1a gdc axit amin bét ky trong s cac axit amin
duogc ma héa di truyén ngoai gde leuxin. Theo cach khac, Xz ¢6 thé 1a gbc leuxin (diéu
kién 2),

- X3 13 tham bién. X; ¢6 hai diéu kién. X3 c6 thé 12 gbc axit amin ma khong phai la
leuxin (diéu kién 1) nghia 1a X3 c6 thé 1a gbc axit amin bét ky trong s§ céc axit amin
duoc ma hoa di truyén ngoai gde leuxin. Theo cach khac, Xz c6 thé 1 gdc leuxin (dicu
kién 2).

Do d6, sang ché d& xudt phén tir axit nucleic ma héa protein gai (S) cua virut gy
bénh dich tiéu chay ¢ lgn (PEDV) chira:

a) trinh tu axit amin RSXiIEDLX: (SEQ ID NO:21), va trong d6 R la gbe
arginin bao toan & vi tri phan cat S1/S2 ctia protein S cua PEDV, Xi ¢6 thé 13 gbe
axit amin bat ky, Xz 13 gbc axit amin khong phai 12 gbc leuxin, hodc

b) trinh tu axit amin RSX;IEDXzL (SEQ ID NO:22), va trong d6 R la gbc
arginin bao toan & vi tri phan cat S1/S2 cta protein S cua PEDV, Xi ¢6 thé 1a gbc
axit amin bét ky, Xz 12 gbc axit amin khong phai 1a gbc leuxin, hodc

¢) trinh ty axit amin RSX;IEDX>X3 (SEQ ID NO:1), va trong d6 R 1a gbe
arginin bao toan & vi tri phan cit S1/S2 cua protein S ctia PEDV, X ¢6 thé 1a gbc
axit amin bat ky, X2 va X3 12 cac gdc axit amin khong phai 1a cac gbc leuxin.

Tt hon, sang ché dé xuat phan tir axit nucleic ma hoa protein gai (S) clia virut gay
bénh dich tiéu chay ¢ lon (PEDV) chtra:

a) trinh tw axit amin RSXIEDLA (SEQ ID NO:23), vatrong do R la gbc arginin

béo toan & vi tri phan cit S1/S2 ctia protein S ctia PEDV va X ¢6 thé 13 gbc axit amin
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bét ky, hodc

b) trinh ty axit amin RSXIEDAL (SEQ ID NO:24), vatrong do R la gbc arginin
bao toan & vi tri phan cit S1/S2 ctia protein S ciia PEDV va X ¢6 thé 14 gdc axit amin

bét ky, hodc

¢) trinh tu axit amin RSXIEDAA (SEQ ID NO:25), va trong d6 R 1a gbc arginin
béo toan & vi tri phan cat S1/S2 ctia protein S cia PEDV va X c6 thé 1a gbc axit amin
bat ky.

Thuét ngit “gbc axit amin dugc ma hoa di truyén", nhu duge mo ta trong ngit canh
cua sang ché, cu thé chi gbc axit amin (ma chit cai don trong ngodc kép) duge chon tir
nhém goém gbc alanin (A), gbc xystein (C), gbc aspartat (D), gbc glutamat (E), gbc
phenylalanin (F), gbc glyxin (G), gbc histidin (H), gbc isoleuxin (I), gbc lysin (K), gbc
leuxin (L), gdc methionin (M), gbc asparagin (N), gbc prolin (P), gbc glutamin (Q), gbc
arginin (R), gbc serin (S), gdc threonin (T), gbc valin (V), gbc tryptophan (W) va gbc
tyrosin (Y).

Hon nita, sang ché d¢ xuat phan tir axit nucleic ma hoéa protein gai (S) cua virut

gdy dich tiéu chay & lon (PEDV) dugc chon tir nhém gbm (a) va (b) sau day:
a) protein S kiéu gen 2a (G2a) ciia PEDV ¢6 it nhat mdt dot bién, trong d6

- gbc leuxin & vi trf axit amin s6 900 dugc thay thé bang gbc axit amin khdng phai

la goc leuxin, va/hoac

- gbc leuxin & vi tri axit amin $6 901 dugc thé bang gbc axit amin khong phai 1a

goc leuxin,

trong d6 viéc danh s6 céc vi tri axit amin chi trinh tu axit amin protein S G2a cia

PEDV kiéu dai c¢6 SEQ ID NO:2 hoic SEQ ID NO:39.

b) protein S kiéu gen 2b (G2b) ctia PEDV ¢ it nhét mot dot bién, trong do

- gbe leuxin & vi tri axit amin sb 897 duoc thay thé bang gdc axit amin khong phai
la géc leuxin, va/hodc

- gbc leuxin & vi tri axit amin s6 898 duoc thé bang gbc axit amin khong phai 12

goc leuxin,
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trong d6 viéc danh sb cac vi tri axit amin chi trinh tu axit amin cua protein S G2b

ctia PEDV kiéu dai ¢6 SEQ ID NO:3.

Do d6, sang ché dé xuét phan tir axit nucleic ma héa protein gai (S) cia virut gay
bénh dich tiéu chay ¢ lon (PEDV) dugc chon tir nhém gdm (a) va (b) sau day:

a) protein S kiéu gen 2a (G2a) ciia PEDV ¢4 it nhit mot dot bién, trong d6

- gbc leuxin & vi tri axit amin s6 900 dugc thay thé bang gdc axit amin khong phai

la géc leuxin va géc & vi tri axit amin s6 901 12 géc leuxin, hodc

- gbc & vi trf axit amin s& 900 1a gdc leuxin va gbc & vi trf axit amin s6 901 dugce

thay thé bang gbc axit amin khong phai 14 gdc leuxin, hodc

- cac gbe & vi tri axit amin s6 900 va 901 dugc thay thé bang gbc axit amin khong

phai 12 gbc leuxin,

trong d6 viéc danh s céc vi tri axit amin chi trinh ty axit amin protein S G2a cta

PEDV kiéu dai c6 SEQ ID NO:2 hozc SEQ ID NO:39;

b) protein S kiéu gen 2b (G2b) cia PEDV c¢6 it nhit mot dot bién, trong d6

- gbc leuxin & vi tri axit amin s§ 897 dugc thay thé bang gdc axit amin khong phai

14 gbe leuxin va gde & vi tri axit amin s6 898 1a gdc leuxin, hozic

- gbc & vi trf axit amin s6 897 1a gbc leuxin va gdc leuxin & vi tri axit amin s6 898

dugc thay thé bang gdc axit amin khong phai 1a gbc leuxin, hodc

- cac gbe & vi tri axit amin sb 897 va 898 duoc thay thé bang gdc axit amin khong

phai 12 gbc leuxin,

trong d6 viéc danh s cac vi tri axit amin chi trinh tw axit amin ctia protein S G2b

ctia PEDV kiéu dai c6 SEQ ID NO:3.

Nhu dugc mo ta & day, cach viét “céc géc & vi tri axit amin s6 900 va 901 duoc
thay thé bang gdc axit amin khong phai 1a gbc leuxin” 12 twong dwong véi “cac gbc & vi
tri axit amin s6 900 va 901 timg gbc dugc thay thé bang gdc axit amin khong phai 1a gbe
leuxin”, va cach viét “cac gbc & vi tri axit amin sb 897 va 898 dugc thay thé bang gbc
axit amin khong phai 1a gbc leuxin” 1a twong duong véi “cac gbc & vi tri axit amin s6
897 va 898 timg gdc dugc thay thé bang gbc axit amin khong phai la gbc leuxin”.

Hon nira, can hiéu rang thuat ngit “nhém gen” 1a twong dwong voi thuat ngr “kiéu
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gen” nhu thuong dung trong tai liéu trong ngit canh vé PEDV. Céc thuat ngit “kiéu gen
2a (G2a)” va “kiéu gen 2b (G2b)” d dugc ngudi ¢6 hiéu biét trung binh vé linh vyc nay
biét r5. Cac nghién clru phat sinh loai vé gen S cua PEDV ¢6 thé dugc chia vé mat di
truyén thanh 2 nhém: nhém gen 1 (G1; ¢d dién) va nhém gen 2 (G2; dich hoac dai dich
ddng rudng). Mdi nhém gen c6 thé duoc chia tiép thanh cac phan nhém (1a va 1b; 2a
va 2b). G2 bao gdm céc thé phan lap dong rudng trén toan cau, nhém nay con dugc chia
tiép vao cac phan nhém 2a va 2b chiu trach nhiém vé céc dot bung phat dich tai dia
phuong truée day & chau A va bung phét dai dich gin day 1an luot 6 Béc My va chiu
A.

Thuét ngit “trong d6 cach danh s6 cac vi tri axit amin dé cap dén trinh tu axit amin
cua protein S G2a cua PEDV kiéu dai c6 SEQ ID NO:2 hodc SEQ ID NO:39” va “trong
d6 cach danh sb cac vi tri axit amin chi trinh tu axit amin cta protein S G2b cia PEDV
kiéu dai c6 SEQ ID NO:3” cin duoc hiéu ring cach dénh s6 cac vi tri axit amin 1an lugt
chi trinh tu axit amin cia protein S G2a cua PEDV kiéu dai (SEQ ID NO:2 hoic SEQ
ID NO:39) va protein S G2b cia PEDV kiéu dai (SEQ ID NO:3) c6 d dai day du. Do
d6, cach danh sd cac vi tri axit amin nhu néu & day la cho trinh ty protein S G2a cua
PEDV kiéu dai va trinh tu protein S G2b cia PEDV kiéu dai 1an lugt ¢6 1388 hozc 1386,
hodc 1383 gdc axit amin, bao gdm gdc methionin & vi tri axit amin (d4u tan cing N) b
1. Do d6, cac danh sb nhu duge sir dung trong ngit canh cia séng ché, lién quan dén
trinh ty protein S G2a ctia PEDV c¢6 trong tu nhién va protein S G2b cia PEDV kiéu
dai, nhu néu trong lan lugt SEQ ID NO:2 hozc SEQ ID NO:39, va SEQ ID NO:3. Néi
céch khéc, vi du néu tham chiéu dén axit amin hodc géc & vi tri s6 900, géc axit amin
ndy c6 y nghia twong tmg v6i axit amin 900 cia SEQ ID NO:2 hodc SEQ ID NO:39.
Tuy nhién, diéu nay khong c6 nghia la cac protein gai theo sing ché c6 trinh tw axit amin
ddng nhét véi SEQ ID NO:2 hodic SEQ ID NO:39. Viéc ndy chi néi 1én ring céc axit
amin tuong ing cla protein gai theo sang ché ma héa gdc axit amin nhu duge dé cép o
rang.

Theo mot khia canh cu thé khac vé phén tir axit nucleic theo sang ché, géc axit
amin khong phai 13 goc leuxin dugc chon tir nhém gdm gbc alanin, gbc glyxin, gdc

isoleuxin, goc methionin va goc valin.

Theo mét khia canh cu thé khac vé phan tir axit nucleic theo sang ché gbc axit

amin nay khéng phai 12 gbc leuxin duge chon tir nhém gbm gdc alanin hodc gbc glyxin.

11
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Do d6, sang ché dic biét d& xuit phan tir axit nucleic ma héa protein gai (S) cta virut

gay bénh dich tiéu chay & lon (PEDV) chira:

a) trinh tu axit amin RSXIEDLA (SEQ ID NO:23), hoac
b) trinh tu axit amin RSXIEDAL (SEQ ID NO:24), hodc
¢) trinh tu axit amin RSXIEDAA (SEQ ID NO:25), hoac
d) trinh ty axit amin RSXIEDLG (SEQ ID NO:31), hoac
e) trinh tu axit amin RSXIEDGL (SEQ ID NO:32), hoéc
f) trinh tu axit amin RSXIEDGG (SEQ ID NO:33), hoac
g) trinh tu axit amin RSXIEDGA (SEQ ID NO:34), hoéc
h) trinh tu axit amin RSXIEDAG (SEQ ID NO:35),

va trong d6 R 13 gdc arginin bao toan & vi tri phan cit S1/S2 ctia protein S cla

PEDV va X c6 thé 13 gbc axit amin bt ky.

Theo mét khia canh cu thé khac vé phan tir axit nucleic theo sang ché gbc axit

amin khong phai 1a goc leuxin 1a goc alanin.

Theo mdt khia canh cu thé khac vé phan tir axit nucleic theo sang ché, cach danh
sd c4c vi trf axit amin d& cap dén trinh tu axit amin RSXIEDLLF (SEQ ID NO:4) cua
protein S G ciia PEDV kiéu dai, trong d6 R 12 gbc arginin bao toan & vi tri phin cét
S1/S2 va LL 14 céc vi tri axit amin 900 va 901 trong protein S kiéu gen 2a (G2a) cla
PEDV hoic LL 14 céc vi tri axit amin 897 va 898 trong protein S kiéu gen 2b (G2b) clia
PEDV.

Theo mot khia canh cu thé khac vé phan tlr axit nucleic theo sang ché, protein S
cia PEDV chua trinh tu axit amin RSXIEDAAF (SEQ ID NO:5), trong d6 R la gbc
arginin bao toan & vi tri phan cat S1/S2 cla protein S cua PEDV va AA 1a cac vi trf axit
amin 900 va 901 trong protein S kiéu gen 2a (G2a) cia PEDV hodc AA 1a c4c vi tri axit
amin 897 va 898 trong protein S kiéu gen 2b (G2b) cuia PEDV.

Theo mot khia canh cu thé khac vé phan tir axit nucleic theo sang ché protein S

cua PEDV con chira trinh ty axit amin

X1 XoX5FX4K X5 X6X7Xs (SEQ ID NO:6),
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trong d6 Xs 12 goc axit amin dau tdn cing C cta protein S cua PEDV hodac
gdc axit amin & vi trf s0 -2 so voi vi tri axit amin dau tan cung C cua protein S

cua PEDV,
X, dén Xs, X7 va Xs c6 thé 1a gbc axit amin bt ky,
va trong d6
(i) X1 1a gbc axit amin khong phai 1a gdc tyrosin va Xe 1a goc histidin, hodc
(i) X1 1a gbc tyrosin va X 1 gbc axit amin khong phai 14 géc histidin, hodc

(iii) X; 1 gbc axit amin khong phai 14 gdc tyrosin va Xg1a goc axit amin
khong phai 13 gbc histidin.

Tét hon, trong ngft canh ctia sang ché, Xs 1a gbc axit amin dAu tan cing C cla
protein S cia PEDV néu protein S ctia PEDV nay 12 protein S kiéu gen 2b (G2b) cta
PEDV, hodc X3 la géc axit amin & vi tri s6 -2 so v6i vi tri axit amin dau tan cung C cua
protein S ciia PEDV néu protein S cua PEDV nay 1a protein S kiéu gen 2a (G2a) cua
PEDV. Thuét ngit “gbc axit amin & vi tri s6 -2 s0 v&i vi trf axit amin dau tin cing C clia
protein S cia PEDV” duogc hiéu cu thé 13 tuong duong véi »gdc axit amin & vi tri axit
amin n-2, trong d6 n 1a vi tri axit amin cua géc axit amin dau tan cung C cua protein S
caa PEDV nay”. Do d6, chéng han, néu protein PEDV, nhu protein S kiéu gen 2a (G2a)
cua PEDV, c0 trinh tu axit amin c6 chiéu dai 1388 géc axit, thi géc axit amin & vi tri -2
$0 v&i vi trf axit amin dAu tan cung C cia protein S cia PEDV nay la gbc axit amin & vi
tri axit amin 1386 cua lan luot protein PEDV, hodc protein S kiéu gen 2a (G2a) cua
PEDV. Hon nita, nhu duoc mo ta & day, can hiéu cu thé rang cach viét “X, dén Xs, X7
va X3 ¢6 thé 1a gbc axit amin bat ky” 1a twong duong v6i “mdi gbe trong s6 Xo dén X,
X7 va X c6 thé 1a géc axit amin bt ky”. Tuong tu, can hiéu cu thé réng cach viét “Xo,
Xs, X4, Xs, Xe, X7 ¢6 thé 12 gbc axit amin bat ky” 12 twong duong v6i “mdi gbc trong s6
X, Xs, X4, Xs, Xe va X7 ¢6 thé 1a gbc axit amin bat k3™, “X1, X, X3, X4, Xs, X7 ¢6 thé
14 gbc axit amin b4t k3™ 1a trong duong v6i “mdi goc trong s6 X1, Xz, Xs, X4, X va Xy
c6 thé 13 gbe axit amin bat ky”, va “Xo, X3, X4, Xs, X7, Xs c6 thé 12 gbc axit amin bét
ky* 1a tuong duong véi “mdi géc trong s6 X, X3, Xa, X5, X7va Xs 6 thé 1a géc axit

amin bat ky*.

C6 loi 1a cai bién trong tin hidu luu cua cia protein gai thanh
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X1 XoXaFXKXsX6X7Xs (SEQ ID NO:6) dan dén su dinh vi protein gai trong mang sinh
chét.
Hon nita, c4c cai bién nay cai thién phuong phap san xuit vacxin PEDV. Dic biét
14 do 6n dinh ctia vecto tai td hop va ngoai ra c6 thé cho phép vecto tai t6 hop phét trién
v6i hiéu gia cao hon trong dong té bao san xuét nhd ngan duge hoat tinh sinh hoc cua
protein gai cua PEDV thong qua céc dot bién dugec mo ta.
Hon nita, sang ché dé xut phan tir axit nucleic ma hoéa protein gai (S) cua virut
gAy bénh dich tiéu chay ¢ lon (PEDV) chira trinh tu axit amin
X1 XoX3FXuKXsX6X7Xs (SEQ ID NO:6),
trong d6 Xs 12 gdc axit amin dau tan cing C cua protein S ciia PEDV hodac
gbc axit amin & vi tri s6 -2 so v6i vi tri axit amin dau tan cung C cua protein S
cua PEDV,
X, dén Xs, X7 va Xz c6 thé 1a gbc axit amin bét ky, va trong d6
() X1 1a gbc axit amin khong phai 13 gbc tyrosin va X 1a gbc histidin, hodc
(ii) X1 1a gbe tyrosin va X 1 gbc axit amin khong phai 1a goc histidin, hodc
(iii) X 1a gbc axit amin khong phai 1 gdc tyrosin va X 1a gbc axit amin
khong phai 14 gdc histidin,
va trong d6 X7 t6t hon 14
- gbc axit amin dAu tin cing C cua protein S cua PEDV néu protein S ciia
PEDV nay la protein S kiéu gen 2b (G2b) cua PEDV, hodc
- gbc axit amin & vi tri -2 so v6i vi tri axit amin dau tan cling C ciia protein
S cua PEDV néu protein S ctia PEDV nay 1a protein S kiéu gen 2a (G2a) cla
PEDV.

Theo mot khia canh cu thé khac vé phén tir axit nucleic theo sang ché, protein S

cia PEDV nay con chura:
(a) trinh tu axit amin X3 XoXaFXsKXsHXsX7 (SEQ ID NO:26), trong d6 X7 1a
gbc axit amin d4u tan cing C cua protein S cua PEDV hodc gbc axit amin & vi tri -2
s0 v6i vi trf axit amin dAu tin cing C cuia protein S ctia PEDV, Xi la gbc axit amin

khong phai 1a gdc tyrosin va Xa, X3, X4, Xs, Xs, X7 €0 thé 1a gdc axit amin bét ky,
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va trong d6 X t6t hon 12

- gbc axit amin dau tan cing C cua protein S ctia PEDV néu protein S ciia
PEDV nay 14 protein S kiéu gen 2b (G2b) ctia PEDV, hodc

- gbc axit amin & vi trf -2 so v6i vi tri axit amin dau tan cung C cua protein
S ctia PEDV néu protein S ciia PEDV nay 14 protein S kiéu gen 2a (G2a) cla
PEDV;

hoac
b) trinh tu axit amin YX1XoFX3KX4Xs5X6X7 (SEQ ID NO:27), trong d6 X7 la
gbc axit amin dau tan cing C cta protein S ctia PEDV hodc gbc axit amin & vi tri -2
$0 v6i vi tri axit amin dau tan cling C cua protein S cia PEDV nay, Xs 1a gbc axit
amin khong phai 1a gbc histidin va X1, Xz, Xs, X4, Xs, X7 ¢6 thé 12 gdc axit amin bét
Ky,
va trong d6 X7 t6t hon 1a
- gbc axit amin dau tan cing C cla protein S cua PEDV néu protein S cia
PEDV nay 1a protein S kiéu gen 2b (G2b) ctia PEDV, hodc
- gbc axit amin & vi tri -2 so v6i vi tri axit amin d4u tan cung C cua protein
S ciia PEDV néu protein S ctia PEDV nay 1a protein S kiéu gen 2a (G2a) ctia
PEDV;
hodc
¢) trinh ty axit amin XiX2X3FX4KXsX6X7Xs (SEQ ID NO:6), trong d6 Xs la
gbc axit amin dau tan ciing C cua protein S ctia PEDV hodc gbc axit amin & vi tri -2
$0 v6i vi trf axit amin dAu tén cing C cua protein S ctia PEDV, X 1a gbc axit amin
khong phai 12 gbc tyrosin va X 1a gbe axit amin khong phai 1a gbc histidin va Xz, X3,
X4, Xs, X7. Xs ¢6 thé 1a gdc axit amin bét ky,
va trong d6 X t6t hon 1a

- goc axit amin dau tan cung C cia protein S cia PEDV néu protein S ctia

PEDV nay 1a protein S kiéu gen 2b (G2b) cia PEDV, hodc
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- gdc axit amin & vi tri -2 so véi vi tr axit amin dau tan cung C cua protein
S ctia PEDV néu protein S ciia PEDV nay 14 protein S kiéu gen 2a (G2a) cua
PEDV.

Theo mot khia canh cu thé khac vé phéan tir axit nucleic theo sang ché, protein S

cia PEDV nay con chtra:
a) trinh tu axit amin AXXFXKXHXX-COOH (SEQ ID NO:28), hoac
b) trinh tu axit amin YXXFXKXRXX-COOH (SEQ ID NO:29), hodc
¢) trinh tu axit amin AXXFXKXRXX-COOH (SEQ ID NO:30),

trong d6 X-COOH 1a gdc axit amin d4u tin ciing C cua protein S ciia PEDV hoac
géc axit amin & vi tri -2 so véi vi tri axit amin dau tan cung C cta protein S cia PEDV

nay, va X c6 thé 14 gbc axit amin bat ky,
va trong d6 X-COOH t6t hon 14

- gbc axit amin dAu tan cting C cta protein S cia PEDV néu protein S cia PEDV

nay 1a protein S kiéu gen 2b (G2b) ctia PEDV, hodc

- goc axit amin & vi tri -2 so véi vi tri axit amin dau tan cung C cua protein S

ctia PEDV néu protein S cia PEDV nay 1a protein S kiéu gen 2a (G2a) ctia PEDV.
Theo mot khia canh cu thé khac vé phén tir axit nucleic theo sang ché,
(a) trong protein S G2a ctia PEDV con ¢6

- gbc tyrosin & vi tri axit amin s6 1377 dugc thay thé bang gdc axit amin

khong phai 12 gdc tyrosin, va/hogc
- gbc histidin & vi trf axit amin s6 1384 dugc thay thé bang gdc axit amin
khong phai 14 gdc histidin,
hoac
(b) trong protein S G2b cua PEDV con ¢6

- gbc tyrosin & vi tri axit amin s6 1374 dugc thay thé bang gdc axit amin

khong phai 14 gdc tyrosin, va/hodc

- gbc histidin & vi tri axit amin s6 1381 dugc thay thé bang gdc axit amin

khong phai 14 gdc histidin.
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Nhu dugce xac dinh trén day, cach danh s6, nhu duoc sir dung trong ngit canh ctia
sang ché, lién quan dén trinh tu ctia protein S G2a cia PEDV ¢6 trong tu nhién va protein
S G2b cua PEDV kiéu dai, nhw néu trong 1an lugt SEQ ID NO:2 hodc SEQ ID NO:39,
va SEQ ID NO:3.

Theo mét khia canh cu thé khéc vé phén tir axit nucleic theo sang ché,
(a) trong protein S G2a ctia PEDV con c6

- gbc tyrosin & vi tri axit amin s6 1377 dugc thay thé bang gbc axit amin

khong phai 1a gdc tyrosin va gbe ¢ vi tri axit amin s6 1384 1a gdc histidin, hodc

- gbc axit amin & vi trf axit amin s6 1377 12 gbc tyrosin va gdc histidin &
vi tri axit amin s6 1384 duoc thay thé bang gdc axit amin khong phai la gbc

histidin, hoac

- gbc tyrosin & vi tri axit amin s6 1377 dugc thay thé bang gdc axit amin
khong phai 14 gdc tyrosin va gdc histidin & vi trf axit amin s6 1384 dugc thay

thé bang gbc axit amin khong phai 13 gbc histidin,
hodc
(b) trong protein S G2b ctia PEDV con ¢6

- gbc tyrosin & vi tri axit amin s& 1374 dugce thay thé bang gbc axit amin

khong phai 14 gbc tyrosin va gbc & vi tri axit amin s6 1381 1a gdc histidin, hodc

- gbc & vi tri axit amin s6 1374 13 gbc tyrosin va gbc histidin & vi tri axit
amin s 1381 duogc thay thé bang gdc axit amin khong phai 1a gbc histidin,

hoac

- gbc tyrosin & vi trf axit amin s6 1374 dugc thay thé bang gdc axit amin
khong phai 12 gdc tyrosin va gbc histidin & vi trf axit amin s6 1381 duoc thay

thé bang gdc axit amin khong phai 12 gbc histidin.
Theo mot khia canh cu thé khac vé phan tir axit nucleic theo sang ché,

- gbc axit amin khong phai 13 gdc tyrosin duge chon tir nhom gbdm gbc

alanin, goc glyxin, goc leuxin, goc isoleuxin, goc methionin va goc valin, va/hodc
- goc axit amin khong phai 1a goc histidin 1a goc arginin.

Theo mot khia canh cu thé khac vé phan tir axit nucleic theo sang ché,

17

17/181



45053

- gbc axit amin khong phai 1a gdc tyrosin 1a gbc alanin, va/hodc
- gbc axit amin khong phai 12 gbc histidin 12 gbc arginin.

Theo mdt khia canh cu thé khac vé phén tir axit nucleic theo sang ché cach danh
s& céc vi tri axit amin d& cap dén trinh tw axit amin YXXFXKXH (SEQ ID NO:7) cua
protein S kiéu gen G ctia PEDV kiéu dai, trong d6 Y va H 1a c4c vi trf axit amin 1377
va 1384 trong protein S kiéu gen 2a (G2a) cua PEDV hodc Y va H 14 cac vi tri axit amin
1374 va 1381 trong protein S kiéu gen 2b (G2b) cia PEDV.

Theo mét khia canh cu thé khac vé phan tir axit nucleic theo sang ché, phan tr axit
nucleic ndy chtra trinh ty ma hoa trinh ty axit amin AXXFXKXR (SEQ ID NO:8), trong
d6 A va R 13 cac vi tri axit amin 1377 va 1384 trong protein S kiéu gen 2a (G2a) cla
PEDV ho#c A va R 14 céc vi tri axit amin 1374 va 1381 trong protein S kiéu gen 2b
(G2b) cua PEDV.

Theo mot khia canh cu thé khac vé phan tir axit nucleic theo sang ché protein S

cua PEDV nay:

(i)  (a) chira hoic bao gdm trinh tu axit amin c6 it nhat 90%, it nhét 91%, it nhat 92%,
it nhit 93%, it nhat 94%, it nhit 95%, it nhit 96%, it nhit 97%, it nhit 98%, it nhat
99%, it nhat 99,1%, it nhat 99,2%, it nhat 99,3%, it nhit 99,4%, it nhat 99,5%, it nhat
99,6%, it nhit 99,7%, it nhat 99,8%, hogc it nhit 99,9% trinh ty dong nhat véi trinh tw
axit amin néu trong trinh tw bét ky trong s6 SEQID NO: 15, 16, 17, 18, 19, 20, 40, hoac

(b) chra hozic bao gdm trinh tyr axit amin c6 it nhat 90%, it nhat 91%, it nhat 92%,
it nhAt 93%, it nhat 94%, it nhat 95%, it nhat 96%, it nhit 97%, it nhat 98%, it nhat 99%,
it nhat 99,1%, it nhit 99,2%, it nhat 99,3%, it nhat 99,4%, it nhat 99,5%, it nhat 99,6%,
it nhét 99,7%, it nhat 99,8%, hodc it nhat 99,9% trinh tu ddng nhat véi trinh ty axit amin
néu trong trinh tu bét ky trong s6 SEQ ID NO: 9, 10, 11, 12, 13, 14; va/hodc

(ii) (a) dugc mi hoa boi trinh ty nucleotit ma héa trinh tu axit amin c6 it nhét 90%,
it nhit 91%, it nht 92%, it nhit 93%, it nhit 94%, it nhat 95%, it nhit 96%, it nhat
97%, it nhit 98%, it nhat 99%, it nhat 99,1%, it nhit 99,2%, it nhit 99,3%, it nhat
99,4%, it nhat 99,5%, it nhat 99,6%, it nhit 99,7%, it nhat 99,8%, hogc it nhat 99,9%
trinh ty ddng nhit véi trinh ty axit amin néu trong trinh ty bét ky trong s6 SEQ ID NO:
15, 16, 17, 18, 19, 20, 40, hogc
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(b) duoc ma héa boi trinh ty nucleotit ma hoa trinh fu axit amin 6 it nhét 90%,
it nhat 91%, it nhit 92%, it nhAt 93%, it nhat 94%, it nhit 95%, it nhat 96%, it nhat 97%,
it nhat 98%, it nhat 99%, it nhét 99,1%, it nhit 99,2%, it nhit 99,3%, it nhat 99,4%, it
nhét 99,5%, it nhat 99,6%, it nhat 99,7%, it nhat 99,8%, hodc it nhat 99,9% trinh tw dong
nhét v6i trinh ty axit amin néu trong trinh tu bat k¥ trong s6 SEQ ID NO: 9, 10, 11, 12,
13, 14.

Thuét ngit “dong nhét” hoic “dong nhét v& trinh tu” da duoc biét r6 trong linh vuc
nay va chi mdi lién quan gifta hai hodc nhiéu trinh tu polypeptit hodc hai hodc nhiéu
trinh tu polynucleotit, ttrc 1a trinh tyr tham chiéu va trinh ty nhét dinh can so sanh v6i
trinh tu tham chiéu. Mirc dong nhét vé trinh tu dugc xac dinh bang cach so sanh trinh
tw nhét dinh véi trinh ty tham chiéu sau khi céc trinh ty ndy da dugc sép thang hang mot
cach t8i wu dé tao ra murc do tuong tu cao nhét vé trinh tu, nhu dugc x4c dinh bang mirc
d6 khép nhau gitra cac chudi cua céc trinh tu nhu vay. Khi sép théng hang nhu vay, do
déng nhét vé trinh tu duoc xéac dinh & timg vi tri, chéng han, cac trinh tu 1a “déng nhat’s
mdt vi trf cu thé néu & vi tri d6, cac nucleotit hodc cac gbc axit amin 13 gidng nhau. Tiép
theo, tdng s6 vi tri dong nhét nhu vy dugc chia cho tdng s6 nucleotit hodc gbc trong
trinh tu tham chiéu dé thu dugc mic ddng nhit vé trinh tu tinh theo %. DO ddng nhat vé
trinh ty ¢6 thé duoc tinh todn mot cach dé dang bang cac phuong phép da biét, bao gdm
nhung khong giéi han ¢, cac phwong phap duge md ta trong tai ligu: Computational
Molecular Biology, Lesk, A. N., ed., Oxford University Press, New York (1988),
Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., Academic Press,
New York (1993); Computer Analysis of Sequence Data, Part I, Griffin, A.M., and
Griffin, H. G., eds., Humana Press, New Jersey (1994); Sequence Analysis in Molecular
Biology, von Heinge, G., Academic Press (1987); Sequence Analysis Primer, Gribskov,
M. and Devereux, J., eds., M. Stockton Press, New York (1991); and Carillo, H., and
Lipman, D., SIAM J. Applied Math., 48: 1073 (1988), toan bd ndi dung cua cac tai liéu
nay duge két hop vao day bang cach vién din. Cac phuong phép duge uu tién dé xéc
dinh d0 déng nhét vé trinh tu dugc thiét ké dé dua ra mac do khop nhau 16n nhét gifta
céc trinh ty duoc kiém tra. Cac phwong phép dé x4c dinh mirc ddng nhét vé trinh tu
duoc ma hoa trong cac chwong trinh méy tinh ¢6 sén, cac chuong trinh nay xac dinh
mizc dong nhét trinh tu gifta c4c trinh tu nhét dinh. Céc vi du vé cac chuong trinh nhu
vy bao gdm, nhung khéng gii han &, gbi chuong trinh GCG (Devereux, J., et al.,
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Nucleic Acids Research, 12(1): 387 (1984)), BLASTP, BLASTN and FASTA (Altschul,
S. F. et al., J. Molec. Biol., 215:403-410 (1990). Chuong trinh BLASTX ¢6 sén cua
NCBI va cac nguén khac (BLAST Manual, Altschul, S. et al., NCVI NLM NIH
Bethesda, MD 20894, Altschul, S. F. et al., J. Molec. Biol., 215:403-410 (1990), phan
huéng dan cua ching duge két hgp vao ban mé ta nay bang cach vién din). C4c chuong
trinh nay sép thing hang mot cach tdi wu cic trinh ty bing cach sir dung trong s khoang
tréng mic dinh dé tao ra mtc do déng nhét cao nhit vé trinh tu gifta trinh ty tham chiéu
va trinh ty dinh sdn. D& minh hoa, v4i polynucleotit ¢ trinh tw nucleotit c6 “mtrc dong
nhét v& trinh tw” it nhét 13, ching han, 85%, tdt hon 14 90%, con tot hon nita 12 95% vé&i
trinh tu nucleotit tham chiéu, du dinh réng trinh tu nucleotit cta polynucleotit da dinh
13 gibng v6i trinh tu tham chiéu trir viée trinh ty polynucleotit d dinh c6 thé bao gbém
khong qué 15, 6t hon 1a khong qué 10, tham chi t&t hon nita 13 khong qué 5 dot bién
diém trén 100 nucleotit cia trinh tw nucleotit tham chiéu. N6i cach khac, trong
polynucleotit cé trinh ty nucleotit c6 mirc ddng nhét vé trinh tu it nhét 12 85%, tot hon
12 90%, con tdt hon nita 14 95% so v6i trinh tw nucleotit tham chiéu, khong qua 15%, ot
hon 13 10%, con tdt hon nita 13 5% sb nucleotit trong trinh tu tham chiéu c6 thé duogc
x6a bd hodc thay thé bing nucleotit khac hodc s6 nucleotit khong qué 15%, t6t hon 1a
10%, con tdt hon nita 1a 5% téng s6 nucleotit trong trinh ty tham chiéu c6 thé duogc chén
vao trinh ty tham chiéu. Cac dot bién nhu vy dbi voi trinh tu tham chiéu ¢6 thé xay ra
& céc vi tri dAu tan ciing 5° hodc 3” cua trinh tu nucleotit tham chiéu hodc ¢ bat ky vi tri
nao gitta cac vi tri dau tan cing d6, dugc dit rai rac vao theo cach riéng ré gitta cac
nucleotit trong trinh tur tham chiéu hoic trong mot hodc nhiéu nhém lién k& thudc trinh
tu tham chiéu nay. Tuong tu, véi polypeptit c6 trinh tu axit amin dinh trudc c6 mirc
ddng nht vé trinh ty it nhét 13, vi du 85%, tot hon 1a 90%, con tot hon nira 1a 95% so
v6i trinh ty axit amin tham chiéu, du dinh rang trinh tur axit amin da dinh cua polypeptit
14 gibng v6i trinh tw tham chiéu, trlr viéc trinh tu polypeptit dinh trude c6 thé bao gdm
khong qué 15, t5t hon 1a khong qué 10, con tét hon nita 12 khong qua 5 thay doi axit
amin trén 100 axit amin cua trinh tu axit amin tham chiéu. Néi cach khac, dé thu duoc
trinh tu polypeptit dinh truéc c6 mirc ddng nhét vé trinh tu it nhit 1a 85%, tt hon 1a
90%, con tot hon nita 12 95% so véi trinh tyr axit amin tham chiéu, thi khong qua 15%,
t6t hon 1a khong qua 10%, con tot hon nita 1a khong qué 5% gbc axit amin trong trinh

tw tham chiéu c6 thé dugc loai bo hoic thay thé béng mot axit amin khac, hodc s6 axit
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amin khong qua 15%, t6t hon 12 khong qué 10%, con tdt hon nita 1a khong qua 5% tong
s6 géc axit amin trong trinh tu tham chiéu c6 thé dugc chén vao trinh tu tham chiéu.
Nhitng thay di nhu vay dbi voi trinh tur tham chiéu 6 thé xay ra & cac vi tri dau tan
cung amino hodc carboxy cia trinh ty axit amin tham chiéu hodc & vi tri bat ky giita cac
vi trf d4u tan cling d6, dwoc dit rai rac vao theo cach riéng ré gifra cac géc trong trinh tu
tham chiéu hodc trong mot hodc nhidu nhém lidn k& thudce trinh tw tham chiéu nay. Tét
hon 13, c4c vi tri gdc ma khong gidng nhau s& khac nhau bdi céc phép thé axit amin bao
toan. Tuy nhién, cic phép thé bao toan khong dugc tinh 1a khép khi x4c dinh mirc do
ddng nhét v& trinh tu.

Céc thuét ngit “do dong nhat”, "mirc d6 ddng nhét vé trinh tu" va "ty 1€ phan trim
ddng nhat" dugc sir dung thay ddi cho nhau trong ban mé ta. Vi myc dich cia sang ché,
da xac dinh nghia rang, dé x4c dinh ty 1& % dong nhét cla hai trinh tu axit amin hoac
hai trinh tu axit nucleic, cac trinh tu nay dugc sép théng hang nham muc dich so sanh
t61 wu (vi du, cac khoang tréng c6 thé dugc dua vao trong trinh tu clia axit amin hodc
axit nucleic tht nhit dé sép thang hang t6i wu véi trinh tu axit amin hodc axit nucleic
thir hai). Tiép theo, cac géc axit amin hodc nucleotit tai cac vi tri axit amin hodc nucleotit
tuong tng dugc so sanh. Néu mot vi tri trong trinh tu thir nhét duoc chiém chd bai cung
gbc axit amin hodc nucleotit so v&i vi trf twong tng trong trinh ty thi hai, thi cac phan
tir ndy 1a gidng nhau tai vi tri d6. Ty 1& phan trim dong nhét gitta hai trinh ty 12 ham cta
s vi trf giéng nhau gitta cac trinh tur (tirc 13, % ddng nhit = s6 vi trf giéng nhau/tong sd

vi trf (tte 12 cac vi tri gdi nhau) x 100). Tt hon, néu hai trinh tw ¢6 cing do dai.

Viéc so sanh trinh tw ¢6 thé duoc thuc hién trén toan bd chidu dai cta hai trinh tu
duoc so sanh hodc trén doan cda hai trinh ty nay. Thong thudng, viéc so sanh dugc thuc
hién trén toan bo chiu dai cta hai trinh tu dugc so sanh. Tuy nhién, do déng nhét vé
trinh tu ¢6 thé duoc thuc hién trén mot ving g@)m, vi du, 20, 50, 100 hoac nhiéu géc axit

amin lién ké nhau hon.

Ngudi ¢6 hiéu biét trung binh vé linh vuc ndy sé hiéu 1 thuc té 14 ¢6 cac chuong
trinh may tinh khac nhau dé xac dinh muc déng nhét gitta hai trinh ty. Vi du, viéc so
sanh c4c trinh tu va xé4c dinh ty 18 % ddng nhét giita hai trinh trr ¢6 thé dugc thyuc hién
bang cach sir dung thuét toan ton hoc. Theo mdt phuong an wu tién, ty 1€ % déng nhét
gifta hai trinh ty axit amin hoéc axit nucleic dugc x4c dinh bﬁng cach str dung thuét toan

cua tac gia Needleman va Wunsch (J. Mol. Biol. (48): 444-453 (1970)), thuét toan nay
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da duoc két hop vao chwong trinh GAP trong g6i phin mém Accelrys GCG (c6 sén tai
dia chi http://www.accelrys.com/products/gcg/), st dung ma tran Blosum 62 hodc ma
tran PAM250 va trong s6 khoang trong 12 16, 14, 12, 10, 8, 6, hodc 4 va trong s6 chiéu
daila 1,2, 3, 4, 5, hodc 6. Ngudi c6 hiéu biét trung binh vé linh vuc ndy sé thy duoc
rang tat ca nhitng thong s6 khac nhau nay s& tao ra két qua khac nhau chut it nhung ty
18 % ddng nhét chung cua hai trinh tu khong thay d6i dang ke khi st dung cac thuat toan
khéc nhau.

Cé4c trinh tu protein hodc cac trinh tu axit nucleic theo sang ché con c6 thé duge
st dung lam "trinh tu truy van" dé thuc hién tra ctru d6i vai cac co so dit lidu cong khai,
vi dy, dé nhan dién céc thanh vién khic ctia ho hodc céc trinh tu lién quan. Viéc tra ciu
nhu vay co thé duoc thuc hién nhd st dung cac chuong trinh BLASTN va BLASTP
(version 2,0) cta tac gia Altschul, et al. (1990) J. Mol. Biol. 215:403-10. Vi€c tra ciru
protein qua BLAST ¢6 thé dugc thuc hién bang chuong trinh BLASTP, diém ghi = 50,
d6 dai tir = 3 dé thu dugc cac trinh tu axit amin ddng nht véi cac phan tir protein theo
sang ché. Dé thu dugc su sip xép thang hang c6 khoang tréng nhdm muc dich so sénh,
chwong trinh Gapped BLAST c6 thé dugc sir dung nhu duge md ta trong tai liéu cua tac
gia Altschul et al. (1997) Nucleic Acids Res. 25(17): 3389-3402. Khi st dung cac
chuong trinh BLAST va Gapped BLAST, cac thong s6 mic dinh cua cac chuong trinh
tuong tng (vi du, BLASTP vaBLASTN) c6 thé duoc st dung. Xem trang chui ciia Trung
tAm Thong tin Cong nghé sinh hoc Quéc gia tai trang web http://www.ncbi.nlm.nih.gov/.

Nhu duge sir dung trong ban md ta ndy, can hiéu cu thé ring thuat ngit “déng nhét
véi trinh ty SEQ ID NO:Y” 1a twong duong véi thudt nglr “ddng nhat véi trinh tw SEQ
ID NO:Y trén chidu dai ciia SEQ ID NO:Y” hodc thuat ngit “dong nhét véi trinh tw SEQ
ID NO:Y trén toan b chiéu dai cia SEQ ID NO:Y”. Trong ngit canh nay, “Y” trong
canh nay 1 s6 nguyén bét k¥ dwoc chon tir 1 dén 40 sao cho “SEQ ID NO:Y” 1a trinh
tu bat ky trong sb cac SEQ ID NO dugc dé cap ¢ day.

Theo mot khia canh cu thé khac vé phan tir axit nucleic theo sang ché, protein S
cua PEDV

(a) chira trinh ty axit amin néu trong trinh ty bét ky trong s6 SEQ ID NO:
15,16, 17, 18, 19, 20, 40, hodc
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(b) chira trinh tw axit amin néu trong trinh ty bat k¥ trong s6 SEQ ID NO:
9,10, 11, 12, 13, 14.

Theo mot vi du minh hoa va khong gidi han, phan tr axit nucleic theo sang ché
chtra trinh tu nucleotit dugc chon tr nhom gdm SEQ ID NO:36, SEQ ID NO:37 va SEQ
ID NO:38.

Hon nita, sang ché @& xut protein (S) ciia PEDV dugc ma hoa boi phan tir axit

nucleic nhu dugc mo ta ¢ day.

Theo mot khia canh cu thé khac vé phén tir axit nucleic hodc protein S cia PEDV
theo sang ché, phan tir axit nucleic ma hoa protein S cia PEDV hodc protein S cua

PEDV la téi t6 hop.

Thuét ngit “tai t6 hop" nhu duge sit dung trong ban mo ta d& cap dén polynucleotit
(bao gdm phan tir ADN, phan tir ARN, phan tir cADN hogc céc din xuét) hodc
polypeptit (hodc protein) c6 cac ci bién bat ky ma khong xay ra trong ty nhién &
polynucleotit hodc polypeptit twong ing. Chéng han, polynucleotit hodc polypeptit dugc
xem 12 “tai to hop” néu n6 chira doan chén, loai bo, dao nguoc, chuyén vi hodc dot bién
diém duoc dua vao theo cach nhan tao, vi du bang sy can thiép cua con ngudi. Do do,
polynucleotit hodc polypeptit nay khong két hop v6i toan bd hodc mot phan trinh tu
(polynucleotit hodc polypeptit) ma no két hop trong tu nhién. Thuat ngir “tai t6 hop” khi
duoc st dung lién quan dén virut, c6 nghia 1 virut dugc tao ra b.%mg thao tac nhan tao
trén hé gen virut. Thudt nglt "virut tai t6 hop" bao ham cac virut bién ddi gen.

Tét hon, protein theo sang ché 14 protein khong c6 trong tw nhién.

T6t hon, protein nay 1a polypeptit phan 1ap.

Hon nita, sang ché d& xuét polynucleotit chira phan tir axit nucleic nhw duge mo ta
& day.

Viéc san xuat phén tr axit nucleic va polynucleotit dugc md ta & ddy la trong kha
ning cua ngudi ¢6 hiéu biét trung binh v& linh vyc nay va c6 thé dugc thuc hién bang
cac k¥ thuat tai t6 hop dugc md ta trong tai liéu Sam brook et al., 2001, Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring

Harbor, NY; Amusable, et al., 2003, Current Protocols In Molecular Biology, Greene
Publishing Associates & Wiley Interscience, NY; Innis et al. (eds), 1995, PCR
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Strategies, Academic Press, Inc., San Diego; va Erlich (ed), 1994, PCR Technology,
Oxford University Press, New York, ngoai nhiing tai liéu khac, tat ca cac tai liéu nay

duogc két hop vao day bang cach vién dan.

Hon nita, sang ché dé xuat vecto chira phan tir axit nucleic nhu duge mo ta & day

hodc polynucleotit nhu dugc mo ta & day.

Thuét ngit “vecto” nhu dugc biét dén trong linh virc nay chi cAu tric polynucleotit,
thuong 1a plasmit hodc nhidm sic thé nhan tao cua vi khuén, duge str dung dé truyén vat
liéu di truyén vao té bio chil. Vecto c6 thé 13, vi du, vi khuén, virut, thé thuc khuén,
nhiém sic thé nhan tao cta vi khuén, cosmit, hodc plasmit. Vecto nhu duge sit dung
trong ban mo ta nay co thé bao gdm hodc chita ADN hodc ARN. Theo mét s6 phuong
&n, vecto bao gdm ADN. Theo mdt sé phwong an vecto 12 virut gy nhiém. Vecto virut
nhu vay chira hé gen virut ma duoc thao tac theo cach né mang gen ngoai lai ma khong
c6 chirc ning trong qua trinh sao chép cua vecto virut trong té bao nuoi cy ciing nhu
trong dong vat chi. Theo cac khia canh cu thé cia phan mo ta vecto c6 thé dugc sir dung
cho céc khia canh khac nhau nhu don thuan chuyén vat liéu di truyén, dé chuyén nhiém
té bao hodc sinh vat chu, dé stir dung 1am vacxin, vi du vacxin ADN hodc nhim muc
dich biéu hién gen. Biéu hién gen 1a thuat ngit mo ta qua trinh sinh tong hop protein
trong t& bao khi duoc diéu khién bang trinh tu polynucleotit dic thi dugc goi 1a gen.
Theo mot khia canh cu thé vecto c6 thé 1a "vecto biéu hién", 13 vecto c6 kha nang diéu
khién su biéu hién cua protein dugc ma hoa boi mot hodc nhiéu gen dugc mang boi

vecto khi nd c6 mat trong moi truong thich hop.

Vecto va phuong phap dé tao ra vavhodc sit dung vecto (hodc thé tai t6 hop) dé
biéu hién c6 thé 12 hodc twong tu nhu cac phuong phap duge boc 1 trong: Patent My 5O
4,603,112, 4,769,330, 5,174,993, 5,505,941, 5,338,683, 5,494,807, 4,722,848,
5,942,235, 5,364,773, 5,762,938, 5,770,212, 5,942,235, 382,425, cong bb don qudc té
PCT s6 WO 94/16716, WO 96/39491, WO 95/30018; Paoletti, "Applications of pox
virus vectors to vaccination: An update, "PNAS USA 93: 11349-11353, October 1996;
Moss, "Genetically engineered poxviruses for recombinant gene expression,
vaccination, and safety,” PNAS USA 93: 11341-11348, October 1996; Smith et al.,
patent My s6 4,745,051 (baculovirut tai to hop ); Richardson, C. D. (Editor), Methods in
Molecular Biology 39, "Baculovirus Expression Protocols" (1995 Humana Press Inc.);

Smith et al., "Production of Human Beta Interferon in Insect Cells Infected with a
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Baculovirus Expression Vector", Molecular and Cellular Biology, December, 1983,
Vol. 3, No. 12, p. 2156-2165; Pennock et al., "Strong va Regulated Expression of
Escherichia coli B-Galactosidase in Infect Cells with a Baculovirus vector, "Molecular
va Cellular Biology March 1984, Vol. 4, No. 3, p. 406; EPA0 370 573; U.S. application
No. 920,197, filed Oct. 16, 1986; EP Patent publication No. 265785; patent M¥ sb
4,769,331 (herpesvirut tai t hop); Roizman, "The function of herpes simplex virus
genes: A primer for genetic engineering of novel vectors," PNAS USA 93:11307-11312,
October 1996; Andreansky et al., "The application of genetically engineered herpes
simplex viruses to the treatment of experimental brain tumors," PNAS USA 93: 11313-
11318, October 1996; Robertson et al., "Epstein-Barr virus vectors for gene delivery to
B lymphocytes", PNAS USA 93: 11334-11340, October 1996; Frolov et al.,
“Alphavirus-based expression vectors: Strategies and applications," PNAS USA 93:
11371-11377, October 1996; Kitson et al., J. Virol. 65, 3068-3075, 1991; patent M§ sb
5,591,439, 5,552,143; WO 98/00166; loat don yéu cau cap patent M§ 56 08/675,556, va
08/675,566 ca hai ndp ngay 03/07/1996 (adenovirut tai td hop); Grunhaus et al., 1992,
"Adenovirus as cloning vectors," Seminars in Virology (Vol. 3) p. 237-52, 1993; Ballay
et al. EMBO Journal, vol. 4, p. 3861-65, Graham, Tibtech 8, 85-87, April, 1990; Prevec
et al., J. Gen Virol. 70, 42434; PCT WO 91/11525; Felgner et al. (1994), J. Biol. Chem.
269, 2550-2561, Science, 259: 1745-49, 1993; va McClements et al., "Immunization
with DNA vaccines encoding glycoprotein D or glycoprotein B, alone or in
combination, induces protective immunity in animal models of herpes simplex virus-2
disease", PNAS USA 93: 11414-11420, October 1996; va patent My s6 5,591,639,
5,589,466, va 5,580,859, ciing nhu WO 90/11092, W093/19183, W094/21797,
WO095/11307, W095/20660; Tang et al., Nature, va Furth et al., Analytical
Biochemistry, lién quan dén céc vecto biéu hién ADN, trong s6 céc tai lidu khac. Ciing
xem trong tai lidu WO 98/33510; Ju et al., Diabetologia, 41: 736-739, 1998 (hé biéu
hién lentivirut); Sanford et al., patent My s6 4,945,050; Fischbachet al. (Intracel); WO
90/01543; Robinson et al., Seminars in Immunology vol. 9, pp. 271-283 (1997), (h¢
vecto ADN); Szoka et al., patent M§ s6 4,394,448 (phuong phap chén ADN vao t€ bao
séng); McCormick et al., patent M§ sb6 5,677,178 (stt dung céc virut gdy bénh té bao);
va patent M§ s 5,928,913 (vecto dé phan phdi gen); cling nhu cac tai liéu khac vién

dan & day.
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Tét hon, vecto 14 vecto virut.

Thuat ngit “vecto virut” mo ta virut bién ddi gen ma duge thao tac bang k§ thuat
ADN tai 0 hop theo cach sao cho sy xdm nhap cta né vao té bao chii dan dén cac hoat
tinh sinh hoc cu thé, vi du su biéu hién gen chuyén dugc mang boi vecto nay. Theo mot
khia canh cu thé gen chuyén 12 khédng nguyén. Vecto virut c¢6 thé c6 kha ning sao chép
trong té bao, mé hodc sinh vat dich hoic khong. Cén hiéu cu thé réng thuat nglt “vecto
dang virut”, nhu dugc st dung trong ban md ta nay, tuong duong voi thuat ngir “vecto
virut”.

Viéc tao ra vecto virut co thé duoc thuc hién béng cach str dung céc k¥ thuét cong
nghé di truyén thich hop bt ky da biét rd trong linh vuc nay, bao gdm, nhung khong chi
gidi han &, cac ky thuat chuén vé phan giai endonucleaza gi6i han, lai ghép, bién nap,
tinh ché plasmit, gii trinh tw ADN, chuyén nhiém té bao nudi cay, vi du nhu duge mod
ta trong Sambrook et al. (Molecular Cloning: A Laboratory Manual. Cold Spring Harbor
Laboratory Press, N.Y. (1989)) hodc K. Maramorosch and H. Koprowski (Methods in
Virology Volume VIII, Academic Press Inc. London, UK (2014)).

Vecto virut c6 thé két hop céc trinh tu tir hé gen cla sinh vat d& biét bat ky. Céc
trinh tg nay co thé duoc két hop & dang tu nhién cta ching hodc c6 thé duoc cai bién
theo cach bat ky dé thu dugc hoat tinh mong mudn. Vi du, cac trinh tw nay c6 thé bao

gdm cac doan chén, x6a bo hodc thay the.

Theo khia canh cu thé v& vecto theo sang ché, vecto nay 1a virut CDV (Canine
Distemper Virus - virut gdy bénh sai s6t & cho), EHV (Equine Herpes Virus - virut
Herpes & ngya) hodc ORF (virut gdy bénh hdng ban da dang), PRV (virut gdy bénh gia
dai), CAV (adenovirut & chd), PCMV (cytomegalovirut & lon) hodc BoHV-4
(herpesvirut-4 & bo).

Theo khia canh cu thé v& vecto theo sang ché, vecto nay 1a CDV hodc EHV.

Ngoai ra, sang ché ciing dé xuét ché phim sinh mién dich chira phén tir axit nucleic
ma hoa protein S ctia PEDV nhu dugec md ta ¢ ddy va/hodc protein S cia PEDV nhu
dugc mo ta & day va/hoac vecto nhu duge mo ta & day.

Thuét ngit "ché phim sinh mién dich" ding d& chi ché pham chira it nhét 1a mot

khang nguyén, ma gy ra dap tmg mién dich & vat chu ma duoc cho ding ché pham sinh
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mién dich nay. Péap tng mién dich nhu vy c6 thé 1a dap Gmg mién dich qua trung gian
té bao va/hodc khang thé dbi voi ché pham sinh mién dich theo séng ché. Tét hon 13,
ché phAm sinh mién dich gy ra dap tmg mién dich v, tt hon nita 13, cung cap khé néng
mién dich bao vé chdng lai mot hodc nhiéu triéu chimg 14m sang ctia bénh nhiém PEDV.
Vit chti con dugc md ta 1a “dbi tuong”. Tt hon 13, bat ky vat chu hodc ddi twong nao

duoc mo ta hodc dé cip dén ¢ day 1a lon con, lon hodc lon nai.

Thong thudng, “dap img mién dich” bao gdm nhung khong chi gi6i han ¢ mot
hodc nhiéu tac dung sau day: san sinh hodc hoat hoa khang thé, té bao B, té bao T hd
tro, t& bao T e ché, va/hoic té bao T doc té bao va/hoic té bao T gama-delta, cu thé
duge dinh hudng dén mot khang nguyén hodc cac khang nguyén dugc chira trong ché
phim sinh mién dich theo sang ché. Tét hon 13, vat chil s& thé hién dap Gmg mién dich

bao vé hoac dap ung tri lidu.

“Pap tmg mién dich bdo vé&” hodc “mién dich bao v&” s& dugc ching t6 boi sy
giam hodc khong c6 triéu chung lam sang thuong duoc biéu hién boi vat cha bi nhiém,
thoi gian hoi phuc nhanh hon va/hodc khoang thoi gian l1ay nhiém giam hozc chuan do

mam bénh gidm trong cac md hodc dich thé hodc chat bai tiét cia vat chu bi nhiem.

Trong trudng hop ma vat chii biéu hién dap tng mién dich bao vé sao cho tinh
khéng ddi v6i sw nhiém méi duge ting cudng va/hodc mic dd nghiém trong vé mat 1am

sang cua bénh giam, ché pham sinh mién dich dugc mo ta nhu la “vacxin”.

Theo mot khia canh cu thé khac vé ché phém sinh mién dich theo sang ché, ché

phém sinh mién dich con chira chit mang dugc dung.

Thuét ngit "chit mang dwoc dung" bao gdm bét ky va toan bd cac dung mdi, moi
truong phan tan, chét bao, chét 1am én dinh, chét pha loang, chét bao quan, chét khang
khuén va chit khang nam, chat déng truong, chat 1am cham qu4 trinh hép phuy, ta duoc,

chét kich thich mién dich, va t6 hop cua ching.

“Chét pha loAng” ¢6 thé bao gdm nuéc, nudce mudi, dextroza, etanol, glyxerol va
cac chit twong tu. Chét drflng truong cé thé bao gém natri clorua, dextroza, manitol,
sorbitol va lactoza, trong s6 cac chit khac. Chat 1am 6n dinh bao gdm albumin va céc

muoi kiém cua axit etylendiamintetraxetic, trong so cac chat khac.

Theo mot khia canh cua sang ché, chat mang dugc dung 13 dung dich mudi dém
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phosphat.
Tét hon 13, ché phém sinh mién dich con chira chat 4n dinh sucroza gelatin.
Theo mot khia canh ctia sdng ché, chit mang dugc dung 12 chitosan.

Chitosan 13 polysacarit dd dugc khir axetyl tu nhién tir chitin cta loai gidp xac
(ching han tom, cua), con tring, va cac dong vat khong xwong sdng khéc. Gan day,
Rauw et al. 2009 (Vet Immunol Immunop 134:249-258) di chirmg minh rang chitosan
lam gia ting dap tmg mién dich té bao ciia vacxin sdng phong bénh Newcastle va thuc
day tac dung bao vé cua n6. Ngoai ra, Wang et al., 2012 (Arch Virol (2012) 157:1451—
1461) d3 dua ra cac két qua cho thiy tiém ning cla chitosan dé 1am ta dugc dé dung

trong vacxin cim song dugc gidm doc.

Tt hon 13, ché pham sinh mién dich nay c6 thé con bao gom mdt hodc nhiéu chat
diéu bién mién dich khac nhu, chiang han interleukin, interferon, hodc céc xytokin khac.
Luong va nong do ciia ta chat va cac chét phy trg hitu dung trong ngit canh cua sang ché

c6 thé d& dang duge x4c dinh bai ngudi c6 hiéu biét trung binh trong linh vyc nay.

Theo mdt s6 khia canh, ché pham sinh mién dich theo séng ché chtra ta duoc. “T4
dwoc” nhu duoc st dung & ddy, c6 thé bao gdm nhom hydroxit va nhdm phosphat,
saponin, chang han Quil A, QS-21 (Cambridge Biotech Inc., Cambridge MA), GP1-0100
(Galenica Pharmaceuticals, Inc., Birmingham, AL), nhii twvong nudc trong dau, nhil
twong dau trong nudc, nhil twong nude trong dau trong nude. Nhil twong cu thé co thé
dwa trén dau parafin 16ng nhe (loai dugc dién chau Au); dau isoprenoit nhwr squalan hodc
squalen; dau thu dugc béng cach oligome hoa cac alken, cu thé 13 cua isobuten hoic
dexen; cac este cua axit hodc cia rugu chira nhom alkyl mach thang, cu thé hon 1a dau
thuc vat, etyl oleat, propylen glycol di-(caprylat/caprat), glyxeryl tri-(caprylat/caprat)
hodc propylen glycol dioleat; cac este clia axit béo hodc rwou mach nhénh, cu thé 1a céé
este clia axit isostearic. Dau duge st dung két hop vdi cac chit nhii héa dé tao ra nhii
tuong. Chét nhii héa t6t hon 1a chat hoat dong bé mit khong ion, cu thé 1a este cia
sorbitan, este ciia manit (chang han anhydromanitol oleat), este ciia glycol, este cua
polyglyxerol, este ciia propylen glycol va este cla axit oleic, axit isostearic, axit
rixinoleic hodc axit hydroxystearic, tuy y dugc etoxy hda, va cac copolyme khoi
polyoxypropylen-polyoxyetylen, cu thé 1a cac san pham Pluronic, dic biét 1aL121. Xem
Hunter et al., The Theory and Practical Application of Adjuvants (Ed.Stewart-Tull, D.
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E. S.), JohnWiley and Sons, NY, pp51-94 (1995) va Todd et al., Vaccine 15:564-570
(1997). T4 duoc dugc néu lam vi du 1a nhii twong SPT dugc mo td ¢ trang 147 trong tai
liéu “Vaccine Design, The Subunit and Adjuvant Approach” dugc bién tip bdi M.
Powell va M. Newman, Plenum Press, 1995, va nhii twong MF59 dugc mo ta ¢ trang
183 cua cung tai li€u nay.

Mot vi du nita vé ta chat 1a hop chét dugc chon tlr cac polyme cua axit acrylic hoac
axit metacrylic va cac copolyme ctia anhydrit maleic va dan xut alkenyl. Cac hop chat
ta duoc c6 loi 1a cac polyme cua axit acrylic hodc axit metacrylic ma dugc lién két
ngang, dic biét 1a v4i cac polyalkenyl ete cia duong hodc rugu da chirc. Cac hop chat
nay duoc biét dén bang thuat ngft carbome (Phameuropa Vol. 8, No. 2, June 1996).
Ngudi ¢6 hiéu biét trung binh v& linh vuc nay cling c6 thé tham khao patent M§ 5O
2,909,462 md ta cac polyme acrylic nhu vady duoc lién két ngang v&i hop chat dugc
polyhydroxyl héa c6 it nhat 1a 3 nhom hydroxyl, tt hon 12 khong nhiéu hon 8, cac
nguyén tir hydro ctia it nhat ba nhém hydroxyl dugc thay bang cac gbc béo khong bio
hoa c6 it nhét 1a 2 nguyén tir cacbon. Cac gbc dugce uu tién 1a cac gbc chira tir 2 dén 4
nguyén tir cacbon, vi du vinyl, alyl va cdc nhém khong bao hoa vé mit etylen khac. Ban
than cac gbc chua bio hoa c6 thé chira cac phan tir thé khéac, vi du nhu metyl. Céc san
phém dugc ban dudi tén Carbopol; (BF Goodrich, Ohio, USA) 1a dac biét thich hop.
Chung duoc lién két ngang véi alyl sucroza hodc véi alyl pentaerythritol. Trong 5O
chiing, c6 thé k& dén Carbopol 974P, 934P va 971P. Viéc st dung Carbopol 971P dugc
wu tién nhat. Trong s céc copolyme ciia anhydrit maleic va dan xuét alkenyl c6 céc
copolyme EMA (Monsanto), 1a copolyme ctia anhydrit maleic va etylen. Viéc hoa tan
cac polyme ndy trong nudce tao ra dung dich axit ma s& dugc trung hoa, t6t hon 1 dén
do pH sinh ly, dé tao ra dung dich t4 dugc ma ban than ché phém sinh mién dich, ché

phAm mién dich hodc ché pham vacxin s& dugc két hop vao trong do.

Céc t4 dugc thich hop khéc bao gém, nhung khong gi6i han ¢, hé t4 dugc RIBI
(Ribi Inc.), co-polyme khéi (CytRx, Atlanta GA), SAF-M (Chiron, Emeryville CA),
monophosphoryl lipit A, ta dugc Avridine lipit-amin, doc t6 duong rudt tir E. coli dé bi
phén hiy bdi nhiét (dang tai t6 hop hodc dang khac), doc tb gdy bénh ta, IMS 1314,
hodc muramyl dipeptit, hodc cac xytokin cé trong tir nhién hoéc tai t6 hop hodc cac chat
tuong tu cua chung hodc cac chét kich thich giai phéng xytokin ndi sinh, trong sd nhidu

ta duoc khéc.
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Du tinh 12 t4 duoc c6 thé duge bd sung v6i lugng tir khoang tlr 100pg dén khoang
10mg mdi lidu, tdt hon 13 véi lugng tir khoang 100pug dén khoang 10mg mdi liéu, tot
hon nita 12 v6i lugng tir khoang 500pg dén khoang Smg mdi liéu, con tot hon nita 13 véi
luong tir khoang 750pg dén khoang 2,5mg mdi liéu va tot nhét 13 v6i lugng khoang 1mg
mdi lidu. Theo cach khéc, ta dugc c6 thé c¢6 mit & néng d6 khoang 0,01 dén 50%, tbt
hon & ndng d6 khoang 2% dén 30%, tot hon nita & ndng do khoang 5% dén 25%, con
tét hon nita 12 & ndng do khoang 7% dén 22% va t6t nhit 12 6 ndng do khoang 10% dén

20% theo thé tich ciia san pham cudi.

Theo mdt khia canh cu thé khac vé ché phém sinh mién dich theo séng ché, ché
pham sinh mién dich nay 13 vacxin. Thuat ngit “vacxin” da dugc md ta trén day. Tuy
nhién, trong trudng hop ma vét chi biéu hién dap ing mién dich béo vé sao cho tinh
khang ddi véi su nhiém méi dugc gia ting va/hodc muc dd nghiém trong vé mit 1am
sang cua bénh gidm, ché pham sinh mién dich nay dugc md ta nhu 1a vacxin.

Hon nita, sang ché dé xudt té bao chira phan tir axit nucleic nhu duge mé ta ¢ day,
polynucleotit nhu dugc mo ta & day hodc vecto nhu duge mo ta ¢ day.

Hon nita, sang ché d& xuit phuong phap san xuét phan tir axit nucleic ma hoéa
protein S cua PEDV nhu dugc md ta & day va/hodc protein S ctia PEDV nhu dugc mé
ta & day, bao gdbm budc chuyén nhidm té bao bing vecto nhu dugc mo ta & day.

Hon nita, sang ché d& xuét phuong phap bao ché ché pham sinh mién dich dé didu

tri va/hodc diéu tri du phong nhiém PEDV cho d6i tugng bao gdm budc:

a.) nhiém té bao bang vecto nhu dugc md ta & day;
b.) thu vecto nay; va
c.) bd sung chat mang dugc dung.

Thuéat ngit “thu dugc” bao gém thu hoach, phéan lap, tinh ché va/hodc bao ché (tic

12 hoan thién, bat hoat va/hodc trdn) khang nguyén.

Thuét ngit “thu hoach” chi viéc thu gom hodc thu hdi vecto tir té bao hodc dong té
bao d4 chuyén nhiém. Phuong phép thong thuong bét ky da biét trong linh vire ndy c6
thé duoc sir dung dé thu hdi vecto, vi du phuong phép tach bét ky. Cac phuong phap da
biét 1 trong linh vuc nay bao gdm ly tdm hogc loc, nhu sit dung mang ban tham c6 c&

16 nhéat dinh.
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Thuét ngfr “phan 14p” bao gdm budc phan 1ap vecto. Phuong phép phan lap vecto
tir t& bio hodc dong té bao da nhidm 13 da bibt ddi voi nguoi c6 hiéu biét trung binh vé
linh vuc nay. Cac phuong phap d6 bao gdm phwong phép vat ly va/hodc héa hoc, bao
gdm nhung khong chi gi6i han & cac chu k¥ lanh dong-ra dong, xt 1y béng siéu am va
tuong tu.

r
A

Céc phuong phép “tinh ché” vecto tir thé phan 1ap da biét ddi véi ngudi c6 hiéu
biét trung binh v& linh vuc nay, vi du bang cac phuong phap dugc md ta trong tai liéu
Protein purification methods - a practical approach (E.L.V. Harris and S. Angel, eds.,
IRL Press at Oxford University Press). Cac phuong phép d6 bao gdm, nhung khong chi
gidi han &, tach bﬁng ly tdm va/hoéc loc, két tua, sic ky loai trur theo kich thudce (loc
gel), sac ky 4i luc, sac ky chelat kim loai, sdc ky trao dbi ion, sic ky cong hoa tri, séc ky
tuong tac ki nudc, va cac phuong phap tuong tu. Vecto co thé thu dugc & dang tinh
khiét da tinh ché, hodc khong chira hodc gan nhu khong chira cac vat lidu té bao khac
hodc mdi trudng nudi cdy v.v.. Sau khi phan 1ap va/hodc tinh ché, khang nguyén thé
hién do tinh khiét it nhat 80%, tot hon 1 80%-90%, tot hon nita 1a 90%-97%, tot nhat
14 trén 97% dén t6i dang hoan toan tinh khiét khong chira chit tap nhiém.

Theo khia canh khéac, “thu dugc” nhu duge st dung trong ban mo ta cling ¢ thé
bao gdm céc budc hoan thién tiép nhu mot phin cua quy trinh bao ché cudi, nhu cic

bude bd sung dém, bét hoat, trung hoa va c4c budc tuong tu.
Tét hon, t& bao 12 tir dong té bao sinh vét nhan dién hinh.

Theo mdt khia canh cu thé v& phuong phap theo sang ché, té bao 1a té bao Vero,
t& bao ST hoic t& bao BHK-21, t& bao Mal04, t& bao MDBK, té bao RK13, t& bio
MDCK hoic té bao PK15.

T4t ca cac dong té bao di néu di dugce ngudi co hiéu biét trung binh vé linh vuc
nay biét r5 va c6 ban trén thi trudng. Céc té bao Vero chang han dugc lwu trit tai
American Tissue Culture Collection véi s truy cdp ATCC CCL-81. Céc té bao ST
chang han dugc hru trit tai American Tissue Culture Collection vdi sd truy cap CRL-
1746. Céac t& bao BHK-21 chéng han dugc luu trir tai American Tissue Culture
Collection v6i sb truy cap ATCC CCL-10. Céc té bao MDCK chéng han dugc luu trit
tai American Tissue Culture Collection v6i sb truy cap ATCC CCL-34 hoic ATCC
CRL-2285.
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Theo mdt khia canh cu thé khéc vé ché phdm sinh mién dich hodc phwong phép
theo sang ché, chit mang duge dung dugc chon tir nhém bao gdm dung méi, mdi trudng
phan tan, 16p phi, chét 1am 6n dinh, chét pha lodng, chét bio quan, chét khang vi khuan
va khang ndm, chét 1am ding truong, chit 1am cham sy hdp thu, t& dugc, chét kich thich

mién dich, va to hop ctuia chung.

Hon nita, sang ché dé xudt phuong phép gdy mién dich cho d6i twgng bao gdbm

viéc cho ddi trong nay dung ché phdm sinh mién dich nhu duge mé ta & day.

C6 10i 13, ché phdm sinh mién dich theo sang ché da chimg t6 1a an toan va hiéu
qua.

Thuét ngit "gdy mién dich" dé cap dén viéc gdy mién dich chu dong bang cach sir
dung ché phAm sinh mién dich cho déi twong can duge gay mién dich, bing cach d6 gy

ra d4p tng mién dich chdng lai khdng nguyén c6 trong ché pham sinh mién dich nay.

Tét hon, viéc gay mién dich din dén 1am giam ty 1& nhiém PEDV cu thé trong dan
hodc dan dén 1am giam mirc d§ nghiém trong ctia cac d4u hiéu 1am sang giy ra bdi hodc

¢6 lién quan dén nhidm PEDV cu thé.

Ngoai ra, viéc gdy mién dich cho dbi twgng c6 nhu cau bang ché phdm sinh mién
dich d& cap & déy, din dén viéc ngin ngira dugc sy nhidm PEDV & ddi tuong. Con tot
hon nita néu viéc gy mién dich din dén dap tmg mi&n dich hiéu qua, kéo dai, chong lai
su nhiém PEDV. Can hidu ring, khoang thoi gian nay s& kéo dai trén 1 thang, tot hon 1a
trén 2 thang, t6t hon nita 12 trén 3 thang, t6t hon nita 1a trén 4 thang, tot hon nita 13 trén
5 thang, tdt hon nita 14 trén 6 thang. Can hiéu rang, viéc gdy mién dich c6 thé khong hitu
hiéu trén tit ca cac dbi tuong duge gay mién dich. Tuy nhién, thut ngit nay doi hoi ring

mot phf?m dang ké d6i tuong cia nhém duge gay mién dich mot cach hiru hiéu.

Tét hon, nhém déi tuong du dinh trong bdi canh nay théng thuong, tic 1a néu
khong duoc giy mién dich, s& phat trién cac dau hiéu lam sang thuong dugc gy ra boi
hodc ¢6 lién quan dén nhiém PEDV. Nhém d6i twong c6 duge gdy mién dich mdt cach
hiéu qua hay khong c6 thé dugc xac dinh d& dang boi ngudi c6 hidu biét trung binh vé
linh vuc nay. Tot hon, viéc gy mién dich s& c6 hiéu qua néu nhu cac ddu hiéu 1am sang
& it nhét 33%, it nhat 50%, it nhat 60%, it nhit 70%, it nhit 80%, it nhit 90%, thdm chi
t5t hon nita & it nhat 95% va tdt nhat & 100% dbi tugng ctia nhém da néu duge giam di

v& t9 16 méc phai hodc muc do nghiém trong it nhat 1a 10%, t6t hon nita it nhat 1a 20%,
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tham chi t6t hon nita it nht 1a 30%, thAm chi t6t hon nita it nhét 1a 40%, thdm chi t6t
hon nita ft nhét 14 50%, tham chi t&t hon nita it nht 1a 60%, tham chi t6t hon nita it nhat
14 70%, tham chi tt hon nita it nhat 12 80%, thdm chi t5t hon nita it nhat 12 90%, thdm
chi t6t hon nita it nhit 12 95% va t6t nhét 1a 100% so v&i ddi twong khong duge gy
mi2n dich hoic dugc gay mién dich bang ché pham sinh mién dich da ¢6 sén trude sang

ché nhung sau d6 bi nhiém PEDV cu thé.

Hon nita, sang ché d& xuét phuong phép diéu tri va/hodc ngin ngira cac dau hiéu
1am sang gay ra béi su nhiém PEDV & d6i twong c6 nhu cau, phuong phép nay bao gb6m
budc cho dbi tuong dung lwrong hitu hiéu trong diéu tri cia ché pham sinh mién dich

nhu dugc mo ta ¢ day.

C6 101 13, ché pham sinh mién dich theo sang ché d3 chung to 14 1am giam céc triéu

chimg 1am sang do sy nhiém PEDV gay ra.

Thuat ngit “diéu tri va/hodc ngin nglra” dung dé chi su giam ty 1& méc phai su
nhiém PEDV cu thé trong nhém hoic su gidm mitrc do nghiém trong cua tri¢u ching
1am sang gay ra boi hodc c6 lién quan dén su nhiém PEDV cu thé. Vi vay, thuat ngit
“diéu tri vd/hodc ngira ngira” cling ding dé chi sy giam sd ddi tugng trong nhém bi
nhidm PEDV cu thé (= giam ty 1& mic phai sy nhiém PEDV cu thé) hodc chi sy giam
muc d6 nghiém trong cia céc triéu ching ldm sang thudng co li€n quan dén hodc giy
ra béi sy nhidm PEDV & hodic sw giam phat tan virut sau khi nhiém PEDV cu thé hoac
ngan ngira hodc giam tiéu chay sau khi nhiém PEDV cu thé trong d6i twong vat ma cac
dbi twong nay da nhan mot lwong hitu hidu ché pham sinh mién dich nhu dugc mo ta
trong ban mo ta nay so véi nhom d6i tugng ma cac dbi tugng khong nhan ché phdm sinh

mien dich nay.

“Piéu tri va/hodc ngin ngira” thudng bao gém viéc sir dung luong hitu hi¢u ché
pham sinh mién dich theo sang ché cho dbi twong hodc nhém gdm cac dbi twong can
diéu tri hodc ¢ thé c6 loi tir viée diéu tri/phong ngira nay. Thuat ngft “diéu tri” chi viéc
cép lugng hitu hiéu ché pham sinh mién dich mot 14n cho d6i twong hodc it nhét mot sd
d6i twong trong nhém da bi nhiém PEDV nhu vay va trong d6 cac d6i twong nay da thé
hién mot sb triéu chimg 1am sang gy ra bai hodc c6 lién quan dén su nhiém PEDV nhu
vay. Thuat ngi “ngén ngira” dung dé chi viéc cép cho dbi tugng trudce khi ddi twong nay

bi nhiém PEDV hodc it nhét khi d6i twong nhu vay nay hoic khong ddi twong nao trong
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nhém cac dbi trong khong thé hién triéu ching 1am sang bat ky dugc gy ra boi hodc
c6 lién quan dén sy nhiém PEDV nhu vy. Thuat ngit “phong nglra” va “ngan ngira”

duoc st dung thay dbi cho nhau trong don sang ché nay.

Thuat ngit "lvong hiru hiéu" nhu dugce st dung trong ban mo td nay cé nghia,
nhung khong gii han & lugng khang nguyén, ma gay ra hodc c6 kha nang gdy ra dap
tmg mién dich ¢ ddi twong. Lugng hiru hiéu nhu vay c6 kha nang lam giam ty 1& nhiém
PEDV cu thé trong nhém hozc 1am gidm mirc do nghiém trong cua triéu ching lam sang

clia viéc nhiém PEDV cu thé.

Tét hon 13, triéu chimg 14m sang dugc giam vé ty 1é mic phai hogc muc do nghiém
trong it nhét 10%, t6t hon nita 1a giam it nhéat 20%, ciing tdt hon nita 1a giam it nhét
30%, tham chi t5t hon nita 1a giam it nhat 40%, ciing t6t hon nita 13 it nhat 50%, tham
chi t6t hon nita 12 it nhat 60%, ciing tot hon nita 14 it nhat 70%, tham chi tot hon nita 1a
t nhét 80%, ciing t5t hon nita 12 it nhét 90%, ciing tét hon nita 12 ft nhat 95% va tét nhét
1a giam 100% so véi ddi tugng khong dugc diéu tri hodc duoc didu tri bing ché phim

sinh mi2n dich c6 trudc sang ché nhung sau d6 bi nhiém béi PEDV cu thé.

Thuét ngit “triéu ching 1am sang” nhu duge st dung & day dung dé chi cac dau
hiéu nhidm PEDV ciia déi twong. Vi du vé céc triéu chimg 14m sang nhu vdy bao gom
nhung khong chi gii han & tai lugng virut, tiéu chay, sy phét tan, ting nhiét do co thé,
ty 1€ t vong, thuong tdn bénh 1y chung & rudt, trdm cam, sut can, giam tbc do sinh
truéng va giam ngon miéng. Tuy nhién, triéu chimg 1dm sang cling bao gbdm, nhung
khong gidi han ¢, cac tri€u ching lam sang ma co thé quan sat truc tiép tir dong vat
sdng. Vi du vé céc tridu chirng 1am sang ma ¢ thé quan sat truc tiép tir dong vat séng
bao gém sut can, giam tdc do sinh trudng, giam ngon miéng, mét nude, tiéu chay, non,

khép khiéng, hon mé, hao mon va giam chét luong va tuong tu.

Tét hon 1, c4c triéu chung 14m sang ma duoc giam vé ty 16 mac phai hodc muc do
nghiém trong & d6i twong dugc diéu tri so v6i d6i tuong khong duge diéu tri hodc dugc
didu tri bang ché phim sinh mién dich ma c6 truéc séng ché nhung sau d6 bi nhiém
PEDV cu thé, dung dé chi sw giam sut can, tai lugng virut thap hon, gidm tiéu chay,
giam phét tan, giam nhiét do truc trang, gidm ty 1& tr vong, giam thuong tén bénh 1y

chung & rudt hodc t6 hop clia ching.

Thuat neir “can” hoic “can dén”, nhu dugc st dung & day cd nghia la vi¢c su
3 . b v v H
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dung/diéu tri c6 lién quan dén viéc ting cuong hodc cai thién strc khoe hodc cac triéu
ching 14m sang hodc tic dung y té tich cuc khéac 1én strc khoe cua doi twgng ma nhan

ché phdm sinh mién dich theo sang ché.

Hon nita, sang ché con d& xuit phuong phap giam tiéu chay & dbi twong, so véi
d6i twong thudc nhém ddi ching cting lodi khong dugc gay mién dich, phwong phép nay
bao gdm budc cho dbi twong ding lwong hiru hidu trong diéu tri ctia ché pham sinh mién

dich nhu dugc mo ta & day.

Hon nita, sang ché dé xuét phuong phap giam ty 18 tr vong & déi twong, so voi d6i
tuong thudc nhém dbi ching cling loai khong dugc gdy mién dich, phuong phap nay
bao gdm budc cho dbi twong ding lwong hiru hidu trong diéu tri ctia ché pham sinh mién

dich nhu dugc md ta & day.

Thuét ngit “giam ty 1€ tir vong” c6 nghia la ty 1¢ tr vong giadm di it nhat 10%, t6t
hon nita 1a giam it nhat 20%, con t6t hon nita 1a it nhat 30%, tham chi tot hon nita 12 it
nhét 40%, con tét hon nita 1a it nhit 50%, thdm chi t&t hon nita 14 it nhat 60%, con tdt
hon nita 12 it nhat 70%, tham chi t6t hon nita 14 it nhat 80%, tham chi t6t hon nita 14 it
nhat 90%, con tét hon nita 12 it nhat 95%, t6t nhét 1a giam 100% so véi dbi tegng khong
duoc didu tri (khong duge gdy mién dich) nhung sau d6 bi nhiém PEDV cu thé.

Do d6, can hiéu ring déi tugng c6 thé dugc ching ngira bang ché phim sinh mién
dich theo sang ché dé 1am gidm hodc ngin ngira céc tridu chimg 14m sang nhu tiéu chay
hodc ty 1€ tir vong & dbi tuong nay. T6t hon néu ddi twong nay 1a lon con, lgn hoic lgn
nai.

Hon nita, sang ché dé xuat phurong phap cam tmg viéc san sinh khang thé dic hidu
PEDV & dbi twgng, trong d6 phuong phép nay bao gdm cho dbi twong sir dung ché phdm
sinh min dich nhu dugc mé ta & day. T6t hon néu ddi tugng nay 14 lon con, lgn hogc

lon nai.

Hon nita, sang ché dé xuét phuong phap cam tmg viéc san sinh khang thé dic higu
PEDV & lon nai, trong d6 phuwong phap niy bao gdm cho lon ndy sir dung ché pham
sinh mién dich nhu dwge mo ta & day.

Thuét ngit “khang thé dic hiéu PEDV” chi cic khéng thé khang PEDV phat hién

dugc. Hon nita, cac khang thé khang PEDV & lon néi da dugc phét trién trong déap tmg
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v6i viée chung ngira bang vacxin PEDV theo sang ché. Thuét ngit “khang thé dac hiéu
PEDV” hodc “khéng thé dic hiéu PEDV ¢ lon nai” con ¢6 nghia, nhung khong gidi han
&, lon nai c6 hiéu gié khang thé khang PEDV phat hién dugc, t6t hon 14 it nhét 1:10, tot
hon nita 14 trén 1:20, con tdt hon nita 12 trén 1:40, con t6t hon nita 12 trén 1:80, con tbt
hon nita 12 1:160, con t&t hon nita 1a trén 1:320, va t6t nhét 12 trén 1:640. Tt hon 13,
hiéu gia khang thé khang PEDV c6 thé phat hién dugc va c6 thé dinh luong dugc trong
thir nghiém mién dich khang PEDV dic hiéu.

C6 10i 13, ché phim sinh mién dich theo sdng ché da ching t6 1 cam tng dugc sy

san sinh khang thé dic hiéu PEDV & lon néi.

Ngudi ¢6 hidu biét trung binh vé linh vuc nay da biét ro viéc 1am thé ndo dé phat
hién su san sinh khang thé ddc hiéu PEDV nhu bang thir nghiém ELISA (ELISA c6

cung cip trén thi trudng).

Hon nita, sang ché con dé xuat phuong phap giam tiéu chay & lon con, so v6i lgn
con thudc nhém dbi chimg khong dwgc gdy mién dich, phuong phap nay bao gbm bude
cho lon nai me cua lon con dung lugng hitu hiéu trong didu tri ctia ché phém sinh mién
dich nhu duge md ta & day, trong d6 lon con nay bt me. Thuat nglt “lgn nai me cua lon
con”, nhu dugce sir dung trong ban md ta, dugc hiéu cu thé 1 twong duwong véi lan luot

“lon me cta lon con” hodc “lgn nai nuodi dudng lgn con”.

Hon nita, sang ché con dé xuét phuong phap gidm ty 1€ t vong & lgn con, so v6i
lon con thudc nhém ddi chimg khong duge gdy mién dich, phuong phap nay bao gdm
budce cho lgn nai me cua lon con dung Iugng hitu hiéu trong diéu tri cua ché pham sinh
mién dich nhu dugc md ta & day, trong d6 lon con nay bu me.

Hon nita, sang ché con dé xudt phwong phap gidm hogc ngdn ngira cac dau higu
1am sang hozc bénh do nhiém PEDV gay ra & lon con, trong d6 lgn con dugc cho bu béi
lon nai ma da duogc cho dung ché phém sinh mién dich nhu duoc md ta & day.

Tbt hon néu ddu hiéu 14m sang dugc 1am giam 1a ty 1€ t&r vong. Do do, sang ché
con d& xuét phuong phap giam ty 1¢ tir vong do nhiém PEDV géy ra ¢ lon con, trong d6
lon con dugc cho ba béi lon nai ma da duge cho dung ché phém sinh mién dich nhu

duogc mo ta & day.

Ngoai ra, sang ché dé xuit phuong phéap lam giam hodc ngan ngira cac déu hiéu
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1am sang hodc bénh do nhiém PEDV giy ra ¢ lon con, trong d6 phwong phap nay bao

gom:

- cho lon néi st dung ché phdm sinh mién dich nhu duge mo ta & day,

va
- dé cho lgn nai cho lon con ba hodc, twong Ung, dé cho lon con bu
lon nai nay.
C6 loi 13, ché phdm sinh mién dich theo sang ché da thé hién la lam giam cac dau

hiéu 14m sang & lon khi cho lon néi sir dung trong thai ky.

Trong truong hop lgn con duge chiung ngua bang ché phdm sinh mién dich theo
sang ché, can hiéu rang, cin c6 thoi gian dé san sinh khang thé & lgn con nay. Do do,
theo mot khia canh khac vé& phuong phép theo séng ché, lon nai mang thai dugc ching
ngira bing ché phim sinh mién dich theo sang ché. Viéc ching ngira nay dan dén sur san
sinh khang thé dic hiéu PEDV & lon nai nay. C4c khang thé thu duge tir lon néi nay sau

dé dugc truyén thu dong cho lon con mdi sinh qua sita non va/hodc sita.

Theo mdt khia canh cu thé khac vé phuong phap theo séng ché, lon nai ma da dugc
cho dung ché phém sinh mién dich 13 lon nai dang mang thai, cu thé 1a mang thai lon
con da néu. Tuy nhién, can hiéu r.%mg lon con ¢6 thé duge cho bu béi lon nai bét ky cho
stta non hodc sfta, trong d6 lon nai nay 1a lon nai da dugc cho dung ché phém sinh mién
dich.

Theo mot khia canh cu thé khac, phuong phép theo sang ché bao gdm cac budc:

- cho lgn nai dang mang thai lgn con sur dung ché phim sinh mién
dich nhu dugc mo ta & day,
- cho phép lon néi dé lon con nay, va
- cho lon con nay dugc cho bu bdi lon nai nay.
Theo khia canh cu thé khéc vé phuong phap theo sang ché, phuong phap nay dan
dén sy cai thién vé du hiéu 1am sang hodc thong s6 hiéu luc dugce chon tir nhém g@)m:
su giam sut cAn, gidm tai luong virut, gidm tiéu chay, giam phat tan, gidm nhiét d truc
trang, giam ty 1€ to vong, giam thuong tén chung & rudt hodc to hop ciia ching, so véi

ddi twong thudc nhém ddi chimg cliing loai khong dugc gay mién dich.
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Theo mdt khia canh cu thé khac vé phuong phép theo sang ché, dbi tugng da néu

1a lon con, logn hodc lon néi.

Tt hon, ché pham sinh mién dich dugc s dung cho ddi tugng trong hai thang tudi

dAu tién, tot hon nira 13 trong thang tudi dau tién.

Theo mdt khia canh cu thé khac vé phuong phap theo séng ché, ché pham sinh

mién dich duoc sit dung cho ddi tuong trong thang tudi dau tién.

Do d6, cAn hidu ring ché phim sinh mién dich c6 thé dugc s dung cho doi twong

chang han trong ba tuan tudi dau tién hodc trong hai tuan tu6i dau tién .

Theo mdt khia canh cu thé khac vé phuong phép theo sang ché, ché pham sinh

mién dich duogc st dung cho lon nai trong thai ky va khi nudi con bu.

C6 101 13, ché phim sinh mién dich theo sang ché @3 chung t6 13 an toan khi cho

lon néi st dung trong thai ky.

Vi vay, sang ché dé xuét phuong phap chung ngira cho lon chéng lai PEDV béng
cach st dung vacxin PEDV theo sang ché cho lon nai dang mang thai it nhat hai 1an
trude khi dé mot 1ta, tét hon 1a ba 14n trudce khi dé mot Itra va tét hon nita 13 hai 14n
trudc dé mot lta ("1iéu nhéc lai”). Tt hon, lon ndi dang mang thai dwoc chung ngira
bang vacxin PEDV theo sang ché hai 14n v6i liéu don cua vacxin da néu trude khi dé
mdt Ira. Tuy nhién, khi vacxin dugc dung cho lon néi hai 14n, 14n dung tht nhit can
thuc hién trong khoang tir 12 dén 14 tudn trudc khi dé mot Itra, tot hon 1a trong khoang
tir 9 dén 5 tudn trudc khi dé mot lra. Lan dung tht hai can thyc hién trong khoang tir 8
dén 1 tudn trude khi dé mot 1ira, tot hon 13 trong khoang tir 6 dén 1 ngdy trude khi dé

mot Ira.

Theo mdt khia canh cu thé khac vé phwong phép theo séng ché, ché phdm sinh

mién dich dugc sir dung & hai hodc nhiéu liéu.

C6 loi 13, ché phém sinh mién dich theo sang ché da thé hién 13 cam tng dugc su

san sinh khang thé ddc hiéu PEDV sau hai liéu.

Theo mdt khia canh cu thé khac vé phuong phép theo sang ché, ché pham sinh
mién dich duoc sir dung cho lgn néi hai l4n, 14n dung thi nhét 12 tir 9 dén 5 tuan trude

khi dé mot Itra va 1an dung thi hai 13 tir 6 dén 1 tudn trude khi dé mot Ida.

Tét hon 13, ché phim sinh mién dich dugc ding khu tri hodc toan than. Puong
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dung thich hop thuong dugc st dung 12 ding qua dudng miéng hodc ngoai dudng tiéu
héa, nhu dung trong mii, trong tinh mach, trong co, trong mang bung, dudi da, cling
nhu x6ng hit. Tuy nhién, tuy thudc vao ban chét va phuong thirc tac dong ctia hop chit,
ché pham sinh mién dich ciing ¢6 thé duoc st dung qua cic dudong dung khéc. Tuy
nhién, t6t nhét 1 ché phém sinh mién dich dugc dung trong miii hodc duong miéng.

Theo mdt khia canh cu thé khac vé phuong phép theo séang ché, ché pham sinh
mién dich duoc st dung trong miii, dudng niém mac, dudng miéng, qua da hodc trong
co.

C6 1gi 13, ché phdm sinh mién dich theo sang ché da chung to 12 an toan khi dwoc
sir dung trong mui.

Theo mét khia canh cu thé khac vé phwong phap theo sang ché, ché pham sinh
mién dich duoc sit dung trong miii hodc dudong miéng.

Tt hon, ché pham sinh mi&n dich chia tir 1x10? dén 1x10° TCIDse/ml, tot hon
nita 14 tir 1103 dén 1x107 TCIDso/ml va t6t nhét 1a tir 1x10* dén 1x10¢ TCIDso/ml.

Theo mdt khia canh cu thé khac vé phwong phép theo séang ché, ché pham sinh
mién dich chira tir 1x10° dén 1x107 TCIDso/ml.

Thuét ngt "TCIDso/ml" chi s6 do hidu gid virut gy nhiém. Cu thé, liéu gdy nhiém
nudi ciy md 50 cho mdi mililit (TCID50/ml) 1a d6 pha lodng ciia ché pham virut ma tai
d6 50% sb gidng nudi ciy té bao dugc ching song song v6i do pha loang do bi nhiém.

Theo mot khia canh cu thé khac vé phuong phap theo sang ché, phuwong phap nay
dAn dén sy giam phat tan tir ngay thr 2 sau khi thir thach hodc nhiém.

Theo mot khia canh cu thé khac vé phuong phép theo séng ché, phuong phép nay
dan dén su giam phat tan tir ngdy thit 3 sau khi thir thach hoac nhiém.

Theo mdt khia canh cu thé khac vé phuong phép theo séang ché, phwong phép nay
dan dén su giam phat tAn tir ngay tha 4 sau khi thir thach hogc nhiém.

Theo mot khia canh cu thé khac vé phuong phép theo sang ché, phuong phap nay
dAn dén sy giam phat tan tir ngay thir 5 sau khi thir thach hogc nhiém.

Theo mot khia canh cu thé khac vé phuong phap theo sang ché, phuong phép nay
dan dén sy giam phét tdn tir ngdy thi 7 sau khi thir thach hoac nhiém.
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Theo mdt khia canh cu thé khac vé phuong phéap theo sang ché, phwong phép nay
dAn dén sy giam phat tan tir ngay thir 10 sau khi thtt thdch hodc nhiém.

Theo mdt khia canh cu thé khac vé phuong phép theo sang ché, phuwong phép nay
din dén su giam phat tan tir ngay thit 5, 7 hodc 10 sau khi thir thdch hodc nhiém.

C6 loi 13, ché phim sinh mién dich theo sang ché da ching t0 1a 1am giam phat tan

sau khi thir thach hodc nhiém.

Thuét ngit “giam phat tdn” ¢6 nghia 1 su phét tan giam di it nhat 10%, tot hon nira
12 giam it nhét 20%, con t6t hon nita 1a it nhét 30%, tham chi tdt hon nita 14 it nhat 40%,
con t6t hon nira 13 it nhit 50%, tham chi tdt hon nira 13 it nhat 60%, con t6t hon nita 1a
it nhat 70%, tham chi t6t hon nita 12 it nhat 80%, tham chi tot hon nita 12 it nhat 90%,
con t6t hon nita 13 it nhat 95%, t6t nhét 1a giam 100% so vai dbi tugng khong dugce didu
tri (khong duoc gay mién dich) nhung sau d6 bi nhiém PEDV cu thé. Céch xéc dinh
muc do phat tan virut ndm trong kién thirc thong thuong cua ngudi cb hiéu biét trung

binh trong linh vuc nay.

Thuét ngit “phat tan” chi sy tiét PEDV trong phéan hodc chét thai tir phan. Do do,
murc phat tan ¢ thé dugce xac dinh bang cach kiém tra hiéu gia virut trong phan, chat
thai tir phan hodc mAu phét truc trang. Thudt ngit “phat tan” con bao ham viéc truyén
virut cho dong vat d& bi méc (nghia 12 man cam). Cach xé4c dinh mic phét tan virut,
chéng han nhu biang PCR, qPCR hodc ELISA 1a ndm trong kién thirc thong thuong cta
ngudi ¢6 hidu biét trung binh trong linh vuc nay.

Theo mdt khia canh cu thé khac vé phuong phép theo sang ché, phuong phap nay
lam tang kha ndng bao vé chéng lai thtr thach tuong dong.

C6 1oi 13, ché phdm sinh mién dich theo sang ché da chimg t6 1a ¢6 hiéu qua bao
vé€ sau khi thit thach.

Sang ché dé xuét viéc sit dung phén tr axit nucleic ma hoa protein gai (S) cua virut
gy dich bénh tiéu chay & lon (PEDV), protein (S) ctiia PEDV hodc ché phim sinh mién
dich nhu duoc mé ta & ddy dé san xuét thude.

Séang ché dé xuat viéc sir dung phén tir axit nucleic ma hoéa protein gai (S) cua virut
gay dich bénh tiéu chay ¢ lon (PEDV), protein (S) cia PEDV hoéc ché pham sinh mién

dich nhu dugc md ta ¢ day dé diéu tri va/hodc ngin ngira cac dau hiéu 1am sang do
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nhidm PEDV gy ra & déi tuong hodc dé 1am giam tiéu chay cho di tuong.
Téng quan vé trinh tur:
Céc trinh tu sau didy dugc mo ta chi tiét va duoc boc 1 trong sang ché:
SEQ ID NO:1: RSXIEDXX,
SEQ ID NO:2: trinh tu axit amin S G2a ciia PEDV US kiéu dai,
SEQ ID NO:3: trinh ty axit amin S G2b cia PEDV EU kiéu dai,
SEQ ID NO:4: RSXIEDLLF,
SEQ ID NO:5: RSXIEDAAF,
SEQ ID NO:6: XXXFXKXXXX,
SEQ ID NO:7: YXXFXKXH,
SEQ ID NO:8: AXXFXKXR,

SEQ ID NO:9: Trinh ty S kiéu gen 2b (G2b) ciia PEDV ching chau Au véi dot
bién 897A,

SEQ ID NO:10: Trinh ty S kidu gen 2b (G2b) ciia PEDV chiing chau Au véi dot

bién & vi trf axit amin s6 898 thanh A,

SEQ ID NO:11: Trinh tu S kiéu gen 2b (G2b) ctia PEDV chiing chau Au véi dot
bién 897A va 898A,

SEQ ID NO:12: Trinh ty S kiéu gen 2b (G2b) ciia PEDV chiing chéu Au v6i dot
bién 897A va 1374A va 1381R,

SEQ ID NO:13: Trinh tu S kidu gen 2b (G2b) ctia PEDV chung chau Au véi dot
bién 898A va 1374A va 1381R,

SEQ ID NO:14: Trinh tg S kiéu gen 2b (G2b) ctia PEDV chiing chau Au véi dot
bién 897A, 898A va 1374A va 1381R,

SEQ ID NO:15: Trinh tu S kidu gen 2a (G2a) ciia PEDV ching US véi dot bién
900A,

SEQ ID NO:16: Trinh tu S kiéu gen 2a (G2a) ctia PEDV chung US v6i dot bién &
vi tri axit amin s6 901 thanh A,
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SEQ ID NO:17: Trinh tu S kiéu gen 2a (G2a) cia PEDV ching US véi dot bién
900A va 901A,

SEQ ID NO:18: Trinh ty S kiéu gen 2a (G2a) cia PEDV ching US véi dot bién
900A va 1377A va 1384R,

SEQ ID NO:19: Trinh ty S kiéu gen 2a (G2a) cia PEDV ching US véi dot bién
901A va 1377A va 1384R,

SEQ ID NO:20: Trinh ty S kiéu gen 2a (G2a) cia PEDV chung US véi dot bién
900A, 901A va 1377A va 1384R,

SEQ ID NO:21: RSXIEDLX,
SEQ ID NO:22: RSXIEDXL,
SEQ ID NO:23: RSXIEDLA,
SEQ ID NO:24: RSXIEDAL,
SEQ ID NO:25: RSXIEDAA,
SEQ ID NO:26: XXXFXKXHXX,
SEQ ID NO:27: YXXFXKXXXX,
SEQ ID NO:28: AXXFXKXHXX,
SEQ ID NO:29: YXXFXKXRXX,
SEQ ID NO:30: AXXFXKXRXX,
SEQ ID NO:31: RSXIEDLG,
SEQ ID NO:32: RSXIEDGL,
SEQ ID NO:33: RSXIEDGG,
SEQ ID NO:34: RSXIEDGA,
SEQ ID NO:35: RSXIEDAG,

SEQ ID NO:36 chira catxet tach dong cua protein gai cia PEDV — bao gbém doan

nhéan doi cua ving UTR cho gen dugc chen,

SEQ ID NO:37 (ARN) twong Gng v6i trinh ty ma héa protein S néu trong SEQ ID
NO:14,
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SEQ ID NO:38 (ARN) twong tng vai trinh tu chira SEQ ID NO:37,
SEQ ID NO:39: trinh ty axit amin S G2a cua PEDV CN kiéu dai,

SEQ ID NO:40: Trinh tu S kiéu gen 2a (G2a) ciia PEDV ching CN véi dot bién
900A, 901A va 1377A va 1384R,

Cac SEQ ID NO: 41-44: mau do, doan mdi, va céc trinh tu ultrame (bang 2).

Nhu trong danh muc trinh tu, cé4c trinh tu axit amin dugc trinh bay theo kiéu ma
ba chit c4i sit dung ky hidu “Xaa” nhu tuong duong dbi véi “X” thay d6i, can hiéu cu

thé rang cach viét “X & gbc” trong danh muc trinh tu 12 twong duong voi “Xaa & gbe”.
Céc phuong an

Céc phuong an sau day dugc md ta trong ban mo ta nay:

Sang ché dé xuit cac phuong an sau day:

1. Phén tr axit nucleic mi hoéa protein gai (S) cta virut gdy dich bénh ti€u chay ¢ lgn

(PEDV) chira trinh ty axit amin
RSXGIEDX:X3 (SEQ ID NO:1), trong do6
(D) Xz 14 gdc axit amin khong phai 12 gbc leuxin va X3 1a gbc leuxin, hodc
(1) Xz 12 gbc leuxin va X3 13 gbc axit amin khong phai 1a gbc leuxin, hoic
(1) X 1a gbc axit amin khong phai 13 gbc leuxin va Xs 1a gbc axit amin
khéng phai 12 gbe leuxin.
2. Phan tir axit nucleic theo phuong an 1 chira trinh ty axit amin
RSXIIEDX:X3 (SEQ ID NO:1), trong do
- R 12 gbc arginin & vi tri axit amin s6 894 néu protein S ctia PEDV
la protein S kiéu gen 2a (G2a) ctia PEDV va trong d6 cach danh s6 vi tri
axit amin chi trinh tu axit amin cta protein S G2a cua PEDV kiéu dai,

hoéac

- R 1a gbc arginin & vi tri axit amin s 891 néu protein PEDV la
protein S kiéu gen 2b (G2b) cua PEDV va trong d6 cach danh s6 vi trf axit

amin chi trinh tu axit amin cta protein S G2b ciia PEDV kiéu dai.

3. Phan tir axit nucleic theo phuong én 2, trong dé
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- trinh tu axit amin cia protein S G2a cia PEDV kiéu dai 13 trinh tu
axit amin cta protein S G2a ciia PEDV kiéu dai néu trong SEQ ID NO:2
hodc SEQ ID NO:39, va/hoic

- trinh tu axit amin cua protein S G2b cia PEDV kiéu dai 12 trinh ty
axit amin cta protein S G2b ctia PEDV kiéu dai néu trong SEQ ID NO:3.

4. Phan tir axit nucleic ma hoa protein gai (S) cta virut gdy dich bénh tiéu chay ¢ lon

(PEDV) chira trinh ty axit amin
RSXIIEDX:X3 (SEQ ID NO:1),

trong d6 R 12 gbc arginin bao toan & vi tri phan cat S1/S2 clia protein S cua

PEDV, X ¢6 thé 1a gbc axit amin bat ky va trong d6
(1) Xz 1a gbc axit amin khong phai 12 gdc leuxin va Xz 1a gbc leuxin, hoic
(I1) X 12 gbc leuxin va X; 1a gbe axit amin khong phai 1a goc leuxin, hodc

(1) X» 1a gbc axit amin khong phai 1a gbc leuxin va Xs 1a gbc axit amin

khong phai 12 gbc leuxin.

5. Phan tr axit nucleic ma hda protein gai (S) cua virut gdy bénh dich tiéu chay ¢ lon

(PEDV) dugc chon tir nhém gbm (a) va (b) sau day:
(a) protein S kiéu gen 2a (G2a) ctia PEDV c6 it nhét mot dot bién, trong d6

- gbc leuxin & vi tri axit amin s6 900 duoc thay thé bang gbc axit

amin khong phai 1a goc leuxin, va/hodc

- gbc leuxin & vi tri axit amin s6 901 dwgc thay thé bang gdc axit

amin khong phai 1a goc leuxin,

trong d6 cach danh 36 cac vi tri axit amin dé cap dén trinh tu axit amin cta
protein S G2a cia PEDV kiéu dai néu trong SEQ ID NO:2 hodc SEQ ID
NO:39,

(b) protein S kiéu gen 2b (G2b) ctia PEDV c6 it nhit mot dot bién, trong dé

- gbc leuxin & vi tri axit amin s6 897 dugc thay thé bang gbc axit

amin khong phai 1a goc leuxin, va/hodc
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- gbc leuxin & vi tri axit amin s6 898 dugc thé bang goc axit amin

khong phai 13 gbc leuxin,

trong d6 viéc danh s6 cac vi tri axit amin chi trinh ty axit amin cta protein

S G2b ctia PEDV kiu dai c6 SEQ ID NO:3.

6. Phan ttr axit nucleic theo phuong 4n bét k¥ trong s6 cac phuong 4n tir 1 dén 5, trong
d6 gbe axit amin khong phai 1a gdc leuxin dwgc chon tir nhém gdm gbc alanin, gdc

glyxin, goc isoleuxin, goc methionin va goc valin.

7. Phan tir axit nucleic theo phwong 4n bét k¥ trong s cic phwong 4n tir 1 dén 6, trong

d6 gbc axit amin khong phai 12 gbc leuxin 1a gdc alanin.

8. Phan tit axit nucleic theo phuong 4n bat k¥ trong sb cc phuong 4n tir 5 dén 7, trong
d6 cach danh s cac vi tri axit amin d& cap dén trinh tu axit amin RSXIEDLLF (SEQ ID
NO:4) cta protein S G cia PEDV kiéu dai, trong d6 R 12 gbc arginin bao toan & vi tri
phan cét S1/S2 ctia protein S ctia PEDV va LL 1 céc vi trf axit amin 900 va 901 trong
protein S kiéu gen 2a (G2a) ctia PEDV hoic LL 1a céc vi trf axit amin 897 va 898 trong
protein S kiéu gen 2b (G2b) ctia PEDV.

9. Phéan tur axit nucleic theo phuong an bét ky trong s6 cac phuong 4n tir 5 dén 8, trong
d6 cach danh sb cac vi tri axit amin dé cap dén trinh tw axit amin RSXIEDLLF (SEQ ID
NO:4) cta protein S G cua PEDV kiéu dai, trong dé R 14 gdc arginin & vi tri axit amin
s6 894 va LL 14 céc vi trf axit amin 900 va 901 trong protein S kiéu gen 2a (G2a) cla
PEDV, hoic R 12 gbc arginin & vi trf axit amin s6 891 va LL 14 cc vi tr{ axit amin 897

va 898 trong protein S kiéu gen 2b (G2b) ctia PEDV.

10. Phan tir axit nucleic theo phuwong an bt ki trong s6 cac phuong 4n tir 1 dén 9, trong
d6 protein S cia PEDV chira trinh ty axit amin RSXIEDAAF (SEQ ID NO:5), trong do6
R 12 gbc arginin bao toan & vi tri phan cit S1/S2 clia protein S cia PEDV va AA 1a cac
vi trf axit amin 900 va 901 trong protein S kiéu gen 2a (G2a) cia PEDV hodc AA 1a cac
vi trf axit amin 897 va 898 trong protein S kiéu gen 2b (G2b) ctia PEDV.

11. Phan t axit nucleic theo phwong 4n bét ky trong s6 cac phuong 4n tir 1 dén 10, trong
d6 protein S ctia PEDV chia trinh ty axit amin RSXIEDAAF (SEQ ID NO:5), trong do6

R 14 gbc arginin & vi tri axit amin sb 894 va AA 14 cac vi tr axit amin 900 va 901 trong
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protein S kiéu gen 2a (G2a) cia PEDV, hoac R 1a gbc arginin & vi tri axit amin s6 891

va AA 14 céc vi trf axit amin 897 va 898 trong protein S kiéu gen 2b (G2b) ctia PEDV.

12. Phan tir axit nucleic theo phuong 4n bét k¥ trong sb cac phuong &n tir 1 dén 11, trong

do protein S cua PEDV con chura trinh tu axit amin
X1 XoX3FX4KXsX6X7Xs (SEQ ID NO:6),

trong d6 X 12 gbc axit amin dau tan cting C ctia protein S cua PEDV hodc gbc axit amin

& vi tri s6 -2 so véi vi tri axit amin d4u tan cung C cua protein S ctia PEDV,
X dén Xs, X7 va Xs 6 thé 1a gbe axit amin bat ky, va trong d6
(i) X1 1a gbe axit amin khong phai 12 gbc tyrosin va X 1a gdc histidin, hodc
(ii) X1 1a gbc tyrosin va Xe 1 gdc axit amin khong phai 12 gbc histidin, hoic
(i) Xi 1a gdc axit amin khong phai 12 gdc tyrosin va Xg1a gbc axit amin
khong phai 14 gdc histidin.
13. Phan tit axit nucleic theo phuong 4n bét ky trong sd cac phuong an tir 5 dén 13, trong
do
(a) trong protein S G2a cua PEDV con c6

- gbc tyrosin & vi tri axit amin s6 1377 dugc thay thé bang gbc axit amin

khong phai 12 gdc tyrosin, va/hoic

- gbc histidin & vi trf axit amin s6 1384 dugc thay thé bang gdc axit amin
khong phai 12 gdc histidin,

hodc

(b) trong protein S G2b cia PEDV con ¢6

- gbc tyrosin & vi tri axit amin s6 1374 duoc thay thé bang gdc axit amin

khong phai 12 gdc tyrosin, va/hoic
- gbc histidin & vi tri axit amin s6 1381 duoc thay thé bang gbc axit amin
khong phai 14 gdc histidin.
14. Phan tt axit nucleic theo phuong an 12 dén 13, trong d6

- gbc axit amin khong phai 13 gbc tyrosin dugc chon tir nhém gdm gbc

alanin, goc glyxin, goc leuxin, goc isoleuxin, goc methionin va goc valin, va/hodc
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- gbc axit amin khong phai 12 goc histidin 12 gdc arginin.

15. Phéan tir axit nucleic theo phuong an bét ky trong sd cac phuong 4n tr 12 dén 14,

trong 46
- gbc axit amin khong phai la gbc tyrosin 12 gdc alanin, va/hogc
- gbc axit amin khong phai 1a gbc histidin 12 gdc arginin.

16. Phan tir axit nucleic theo phwong 4n bét ky trong s cic phuong én tir 13 dén 15,
trong d6 cach danh sb céc vi tri axit amin dé cap dén trinh ty axit amin YXXFXKXH
(SEQ ID NO:7) ctia protein S G cua PEDV kiéu dai, trong d6 Y va H 1a c4c vi trf axit
amin 1377 va 1384 trong protein S kiéu gen 2a (G2a) ctia PEDV hogc Y va H 1a cac vi
tr{ axit amin 1374 va 1381 trong protein S kiéu gen 2b (G2b) cua PEDV.

17. Phan tir axit nucleic theo phwong 4n bt ky trong sd cac phuong 4n tir 12 dén 16,
trong d6 phan tir axit nucleic chira trinh tw ma hoa trinh tir axit amin AXXFXKXR (SEQ
ID NO:8), trong d6 A va R 14 c4c vi trf axit amin 1377 va 1384 trong protein S kiéu gen
2a (G2a) cua PEDV hodc A va R la cac vi tri axit amin 1374 va 1381 trong protein S
kiéu gen 2b (G2b) ctia PEDV.

18. Phan tr axit nucleic theo phuong 4n bat ky trong sb cac phuong 4n tir 1 dén 17, trong
do protein S cia PEDV:

(i)  (a) chita hogc bao gdm trinh ty axit amin c6 it nhat 90%, it nhat 91%, it nhét 92%,
it nhit 93%, it nhat 94%, it nhat 95%, it nhat 96%, it nhat 97%, it nhat 98%, it nhat 99%,
it nhit 99,1%, it nhit 99,2%, it nhat 99,3%, it nhat 99,4%, it nhat 99,5%, it nhat 99,6%,
it nhét 99,7%, it nht 99,8%, hodc it nhat 99,9% trinh tur dong nhét véi trinh ty axit amin
néu trong trinh tu bét ky trong sb cac SEQ ID NO: 15, 16, 17, 18, 19, 20, 40, hoac

(b) chita hozic bao gdm trinh ty axit amin c6 it nhit 90%, it nhat 91%, it nhét 92%,
it nhat 93%, it nhat 94%, it nhat 95%, it nhat 96%, it nhat 97%, it nhat 98%, it nhat 99%,
it nhét 99,1%, it nhat 99,2%, it nhét 99,3%, it nhat 99,4%, it nhat 99,5%, it nhat 99,6%,
it nhét 99,7%, it nhat 99,8%, hodc it nhit 99,9% trinh tu dong nhét véi trinh ty axit amin
néu trong trinh tu bét ky trong s6 cac SEQ ID NO: 9, 10, 11, 12, 13, 14; v&/hoac

(ii) (a) dugc ma héa boi trinh tu nucleotit ma héa trinh tu axit amin ¢d it nhét 90%,
it nhat 91%, it nhat 92%, it nhat 93%, it nhat 94%, it nhat 95%, it nhat 96%, it nhat 97%,
it nhit 98%, it nhat 99%, it nhat 99,1%, it nhit 99,2%, it nhat 99,3%, it nhat 99,4%, it
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nhét 99,5%, it nhat 99,6%, it nhét 99,7%, it nhat 99,8%, hodc it nhat 99,9% trinh tw dong
nhét v4i trinh tu axit amin néu trong trinh tu bat ky trong sd cac SEQ ID NO: 15, 16,
17, 18, 19, 20, 40, hoic

(b) dugc ma hoa boi trinh ty nucleotit ma héa trinh tw axit amin ¢6 it nhét 90%, it
nhét 91%, it nhit 92%, it nhat 93%, it nhit 94%, it nhit 95%, it nhat 96%, it nhat 97%,
it nhét 98%, it nhat 99%, it nhat 99,1%, it nhit 99,2%, it nhit 99,3%, it nhat 99,4%, it
nhat 99,5%, it nhat 99,6%, it nhat 99,7%, it nhit 99,8%, hogc it nhit 99,9% trinh tw dong
nhét v&i trinh tu axit amin néu trong trinh tw bt k¥ trong s6 SEQ ID NO: 9, 10, 11, 12,
13, 14.

19. Phan t&r axit nucleic theo phuong 4n bat ky trong s6 cac phuong an tir 1 dén 18, trong
do protein S cia PEDV

(a) chita trinh ty axit amin néu trong trinh tu bt ky trong s6 SEQ ID NO:
15,16, 17, 18, 19, 20, 40, hoic

(b) chira trinh ty axit amin néu trong trinh tu bét ky trong s6 SEQ ID NO:
9,10, 11, 12, 13, 14.

20. Protein (S) cia PEDV dugc ma hoa boi phan tir axit nucleic theo phuong an bat ky

trong sd cac phurong 4n tir 1 dén 9.

21. Phan tir axit nucleic theo phuong an bét ky trong s6 cac phuong an tir 1 dén 19 hoic
protein S cia PEDV theo phuong 4n 20, trong d6 phan tir axit nucleic nay ma héa protein

S ctia PEDV hodc protein S cua PEDV 1a tai t6 hop.

22. Polynucleotit chira phén tir axit nucleic theo phuong an bét ky trong s6 cac phuong

4n tir 1 dén 19.

23. Vecto chira phéan tir axit nucleic theo phuwong an bét ky trong sé cac phuong 4an tir 1

dén 19 hoic polynucleotit theo phuong an 22.

24. Vecto theo phurong 4n 23, trong d6 vecto nay 1a CDV, EHV, virut ORF, PRV, CAV,
PCMYV hoédc BoHV-4.

25. Vecto theo phuong an 23, trong d6 vecto nay 1a CDV hodc EHV.

26. Ché pham sinh mién dich chita phén tir axit nucleic ma héa protein S ctia PEDV

theo phuwong 4n bét ky trong s§ cac phuong an tir 1 dén 19 vavhodc protein S cia PEDV
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theo phuong an 20 va/hodc vecto theo phuong an bat ky trong sb cac phuong an tir 23

dén 25.

27. Ché phm sinh mién dich theo phwong an 26, trong d6 ché pham sinh mién dich nay

con chtra chat mang duoc dung.

28. Ché phim sinh mién dich theo phuong 4n 26 hoic 27, trong d6 ché pham sinh mién

dich nay la vacxin.

29. Té bao chira phan tir axit nucleic theo phuong an bét ky trong sd cac phuong 4n tlr
1 dén 19, polynucleotit theo phuong 4n 22 hodc vecto theo phuong an bét ky trong s6
céc phwong 4n tir 23 dén 25.

30. Phwong phap san xuét phén tir axit nucleic ma héa protein S cia PEDV theo phuong
4n bét ky trong sb cac phuong 4n tlr 1 dén 19 va/hogc protein S ciia PEDV theo phuong
4n 20, bao gdm budc chuyén nhiém té bao bang vecto theo phuong 4n bat ky trong sd
céc phwong 4n tir 23 dén 25.
31. Phuong phép bao ché ché phim sinh mién dich dé didu tri va/hodc phong ngira nhiém
PEDV ¢ dbi twong, bao gdm budc:

a.) nhiém té bao bing vecto theo phwong 4n bét ky trong s6 cac phurong

an tir 23 dén 25;

b.) thu vecto nay; va

c.) bd sung chat mang dugc dung.
32. T& bao theo phwong 4n 29 hozc phuong phép theo phwong 4n 30 hoéc 31, trong d6
t& bao ndy 1a té bao Vero, té bao ST, té bao BHK-21, té bio Mal04, té bao MDBK, té
bao RK 13, té bao MDCK hoic té bao PK15.
33. Ché phim sinh mién dich theo phuong 4n 27 hodc phwong phép theo phuong 4n 31,
trong do chat mang dugc dung duge chon tir nhém gém dung moi, moi truong phén tan,
chét boc, chét 1am 6n dinh, chét pha loang, chét bao quan, chét khang vi khuén va chét
khang ném, chét dang truong, chét 1am cham su hép thu, ta dugc, chét kich thich mién
dich, va tb hop cua chung.
34. Phuong phép gdy mién dich cho déi twgng bao gdm viéc cho ddi tugng nay str dung

ché pham sinh mién dich theo phwong an bét ky trong sb cac phuong 4n tir 26 dén 28.
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35. Ché pham sinh mién dich theo phuong 4n bét ky trong sb cac phuong an tir 26 dén
28 dé sir dung trong phuong phap gy mién dich cho d6i tugng, phuong phap niy bao

gdm viéc cho doi tugng st dung lugng hitu hiéu diéu tri cua cheé pham sinh mién dich.

36. Phuong phap diéu tri va/hogic ngin ngira cac d4u hiéu 1am sang do nhiém PEDV gay
ra & dbi twong can diéu tri, phuong phép nay bao gdm viéc cho ddi twong ding luong
hitu hiéu diéu tri ctia ché pham sinh mién dich theo phwong 4n bat ky trong sb cac

phuong 4n tir 26 dén 28.

37. Ché phim sinh mién dich theo phuong 4n bét ky trong sd cac phuong an tlr 26 dén
28 dé ding trong phwong phép diéu tri vi/hodc ngin nglra cac dau hidu 14m sang do
nhim PEDV gy ra ¢ dbi tuong can diéu tri, phuong phép ndy bao gdm bude cho dbi

tuong st dung lwong hitu hidu diéu tri cia ché pham sinh mién dich da néu.

38. Phuong phap lam giam ty 1€ tr vong ¢ d6i twong, so voi ddi twong & nhém d6i chung
cung loai khong dugc gy mién dich, phuong phéap nay bao gdm viéc cho dbi twong
dung lugng hitu hidu didu tri ciia ché phdm sinh mién dich theo phuong 4n bat ky trong

s& cac phuong 4n tir 26 dén 28.

39. Ché pham sinh mién dich theo phuong én bét ky trong sb cac phuong 4n tlr 26 dén
28 dé st dung trong phuong phép 1am giam ty 1€ tir vong & d6i twong, so véi ddi tuong
thudc nhom dbi chung cliing loai khong duge gay mién dich, phuong phép nay bao gdm

buéc cho dbi trong ding lwong hitu hiéu diéu tri cta ché pham sinh mién dich da néu.

40. Phuong phép cam tmg su san xuét khang thé dic hiéu PEDV & lon ndi, trong d6
phuong phép nay bao gdm viéc sit dung ché phim sinh mién dich theo phuong 4n bét

k¥ trong sb cac phuong 4n tir 26 dén 28 cho lon ndi nay.

41. Ché pham sinh mién dich theo phuong 4n bét ky trong sb cac phuong 4n tir 26 dén
28 dé dung trong phuong phap ca ung su san sinh khang thé dic hiéu PEDV & lon nai,
phwong phép nay bao gdm buéc cho lon néi nay st dung lugng hitu hiéu diéu tri ctia

ché pham sinh mien dich di néu.

42. Phuong phép giam ty 1€ tir vong & lon con, so v6i lon con thuc nhém ddi chimg
khong duoc gdy mién dich, phuong phép nay bao gbdm budc cho lon nai me cua lgn con
dung luong hitu hidu diéu tri cia ché pham sinh mién dich theo phuong 4n bét ky trong

s6 cac phuong an tir 26 dén 28, trong d6 lgn con nay dugc cho bt boi lon nai da néu.
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43. Ché pham sinh mién dich theo phuong 4n bat ky trong s cac phuong 4n tir 26 dén
28 dé sir dung trong phwong phap giam ty 1€ tr vong & lon con, so véi lon con thude
nhém dbi ching khong duge giy mién dich, phwong phap nay bao gdm buéc cho lon
nai me cua lon con dung lugng hitu hiéu diéu tri ciia ché pham sinh mién dich da néu,

trong d6 lon con nay dugc cho bu boi lon nai di néu.

44. Phuong phap giam hodc ngan ngira cdc diu hiéu 1am sang hodc bénh do nhiém
PEDV gay ra & lon con, trong d6 lgn con nay dugc cho bu bai lon nai ma da dugce cho
ding ché phim sinh mién dich theo phuong 4n bét ky trong sb cac phuong an tir 26 dén
28.

45. Ché pham sinh mién dich theo phwong an bat ky trong s6 cdc phuong 4n tir 26 thanh
28 dé str dung trong phuong phép 1am gidm hodc ngan ngira cac déu hiéu 1am sang hoic
bénh do nhiém PEDV gay ra & lgn con, trong d6 lgn con nay dugc cho bu boi lon néi
d3 dugc dung ché phdm sinh mién dich.
46. Phuong phap lam gidm hodc ngén ngira d4u hiéu 1am sang hodc bénh do nhiém
PEDV giy ra & lon con, trong d6 phuong phép nay bao gdm

- cho lgn nai st dung ché pham sinh mién dich theo phuong 4n bét ky trong

s6 cac phuong 4n tir 26 dén 28, va

- cho lon con dugc bu lon nai nay.
47. Ché pham sinh mién dich theo phwong 4n bét ky trong sb cac phwong 4n tlr 26 dén
28 dé sir dung trong phuong phip lam gidm hodc ngan ngira cac déu hiéu 14m sang hodc
bénh do nhiém PEDV gay ra & lon con, trong d6 phuong phap nay bao gdm

- cho lon nai st dung ché phim sinh mién dich, va

- cho lon con duoc bu lon nai nay.
48. Phuong phap theo phuong an bét ky trong s6 cac phuong an tir 34 dén 47, trong d6
lon nai da duge cho sir dung ché phém sinh mién dich 13 lon nai dang mang thai, cu thé

la mang thai lgn con.

49. Phuong phép phuong 4n bat ky trong sd cdc phuong 4n 34, va 46 dén 48, bao gdm

cac budc
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- cho lon nai dang mang thai lon con st dung ché pham sinh mién dich theo

phuong 4n bat ky trong s6 cac phuong an tir 26 dén 28,
- cho phép lon nai dé lon con nay, va
- cho lon con nay dugc cho bu bdi lon nai nay.

50. Phuong phap theo phuong 4n bit ky trong s6 cac phuong an 36, 37, 40, 44, 45, 46,
47, 48 hodc 49, trong d6 phuong phap nay din dén sy cai thién vé dau hiéu 1am sang
hodac thong s6 hiéu luc dugc chon tir nhém gém: su giam syt can, giam tai lugng virut,
giam tiéu chdy, gidm phat tan, giam nhiét do tryc trang, gidm ty 1¢ tr vong, giam thuong
tdn chung & rudt hoic td hop cua ching, so véi déi teong thudc nhom déi ching cling

loai khong dugc gay mién dich.

51. Phuong phép theo phuong 4n bat ky trong s6 cac phwong an tir 34 dén 39, trong d6

doi twong dd néu 1a lon con, lon, hodc lgn n4i.

52. Phuong phap theo phwong 4n bat ky trong sb cac phuong 4n tir 34 dén 39 hodc 51,

trong d6 ché pham sinh mién dich dugc dung cho ddi twong trong thang tudi dau tién.

53. Phuong phép theo phuong 4n bat ky trong s& cac phwong 4n tir 34 dén 52, trong d6

ché pham sinh mién dich dd néu dugc dung cho lon néi trong thai ky va nudi con bu.

54. Phuong phép theo phuong 4n bat ky trong sb cac phwong 4n tir 34 dén 53, trong d6

ché pham sinh mién dich dugc ding & mirc hai hodc nhiéu liéu.

55. Phuong phép theo phuong 4n bat ky trong s& cac phwong 4n tir 34 dén 44, trong d6
ché phém sinh mién dich dugc str dung cho lon nai hai l4n, 1an dung thr nhét 12 tir 9 dén
5 tuan trude khi dé mot 1tra va 1an ding th hai 12 tir 6 dén 1 tun trude khi dé mot lta.
56. Phuong phép theo phuong 4n bat ky trong sd cac phwong 4n tir 34 dén 55, trong d6
ché pham sinh mién dich d néu dugc ding trong mili, dudng niém mac, dudng miéng,
trong da hodc trong co.

57. Phuong phép theo phuong 4n bat ky trong sd cac phwong 4n tir 34 dén 56, trong d6
ché pham sinh mién dich dugc ding trong mili hodc duong migng.

58. Phuong phép theo phuong 4n bat ky trong sd cac phwong 4an tir 34 dén 57, trong d6
ché phm sinh mién dich chira tir 1x10> dén 1x107 TCIDso/ml, cu thé 1a ciia vecto theo

phuong 4n bat ky trong s§ cac phuong 4n tir 23 dén 25.
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59. Phuong phép theo phuong an bat ky trong s6 cac phuong an tir 34 dén 58, trong d6
phuong phép niy din dén gidm phat tan tir ngdy thir 5, 7 hodc 10 sau khi tht thach hodc
nhiém.

60. Phuong phéap theo phuong an bét ky trong s6 cac phuong 4n tir 34 dén 59, trong d6
phuong phéap lam tdng kha ning bao vé chéng lai thir thach twong dong.

Vi du thue hién sang ché

Céc vi du sau day dua ra cac vat 1iéu va quy trinh duoc wu tién theo sang ché. Mic
di cac phuong phap va vat liéu tuong tu hodc twong dwong véi cac phuong phap va vat
liéu duoc mo ta trong ban mo ta cod thé duoc dung dé thuc hanh hodc th nghiém sang
ché, cac phuong phap, thiét bi va vat liéu duoc wu tién s& duge md ta. Tuy nhién, can
phai hiéu ring cac vi du nay dugc dua ra chi nhdm muc dich minh hoa va khéng c6 vi

du ndo trong sé chung dugc hiéu 1a nhdm giéi han pham vi tong thé cua sang ché.
Vidul

Chudn bi c4c thay ddi vé gai

A) Biéu hién PEDV-S bing vecto tai td hop CDV

Trong thir nghiém in vitro, plasmit day du (pBR322) ma héa hé gen CDV day du
thu duogc tir chiing vacxin Lederle (Lederle; ATCC VR-128) dugc phén giai bang Sacll
endonucleaza tiép theo 12 tich dong catxet ma hoa protein (S) ctia gitra gen P va gen M
(tao ra trinh tu chira SEQ ID NO:36). Khi tadch dong va thu hdi CDV-PEDV-S tai tb
hop, c6 thé biéu hién protein gai cua virut gdy bénh dich tiéu chay ¢ lon kiéu gen 2b
trong CDV két hop cac tiéu diém huynh quang. Két qua twong g cling dugc thu nhan
cho vecto CDV tuong ung (tc 1a chi khac biét vé trinh tuy ma hoa protein gai cua virut
gay bénh dich tiéu chay ¢ lon kiéu gen 2a SEQ ID NO:20). Két qua thu dugc cho ca hai
vecto bang mién dich huynh quang cho thay su biéu hién manh protein gai cia PEDV
trong tAt ca céc hop bao bi nhiém CDV (két qua khong dugc thé hién).

B) Chuén bi EHV biéu hién protein gai cia PEDV

P4 tao ra cac EHV1 tai td hop bidu hién céc protein gai PEDV-S2b-wt va PEDV-
S2b-mut, trinh tw tong hop SEQ ID NO:3 va SEQ ID NO:14 dugc sir dung. Trinh ty nay
duge tong hop va tach dong phu vao 14n lugt vecto chuyén pUC19-ORF1/3 - PEDV-
S2b-wt va pUC19-ORF1/3 - PEDV-S2b-mut.
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Bang cach gay dot bién en-passant bing cach s dung hé thong tai t6 hgp RED
(Tischer et al. 2006) catxet biéu hién cia PEDV-S2b-wt hoic PEDV-S2b-mut dugc chén
trong vung orfl/3 ctia pRacH-SE dé tao ra ADN BAC pRacH-SE- PEDV-S2b-wt va
pRacH-SE- PEDV-S2b-mut.

Céc té bao RK13 dugc chuyén nhifm ADN BAC tao thanh, cac virut tai t6 hop
rEHV-1 duoc thu hdi va tinh ché vét tan. Viée chén chinh x4c catxet biéu hién dugc xac
nhén bing cach giai trinh tw san pham PCR d0 trung thuc cao cua ving chén. Su biéu
hién gen chuyén trong cic té bao d4 nhiém duoc phén tich va x4c nhin bang thir nghiém
mién dich huynh quang gién tiép (IFA) (dit liéu khong dugc thé hién). Hon nita, virut
dugc cdy chuyén qua 20 1an cdy chuyén té bio trong té bao RK-13 dé khing dinh do 6n

dinh in vitro cia cAu tric.
Vidu2
Dinh khu gai trong mang sinh cht

Vecto tai t& hop EHV-1 ma hoa protein S kiéu gen 2b ciia PEDV kiéu dai (c6 trong
tu nhién) (EHV1-PEDV-S2b-wt) dugc so sanh vé&i vecto tai t6 hop EHV-1 ma hoéa
protein gai dot bién (& céc vi tri axit amin 897/ 898 / 1374 / 1381 (SEQ ID NO:14) —
duoc thiét ké duéi dang EHV1-PEDV-S2b-mut).

Tém lai, céc té bao RK13 dugc cdy dia trong céac dia nudi chy té bao 6 giéng voi
mat do 2x10° té bao mdi giéng cua dia séu giéng. Vao ngay tiép theo (24 gio sau khi
gieo), cac té bao dugc nhiém EHV1-PEDV-S2b-wt hodc EHV1-PEDV-S2b-mut véi
MOI 12 0,01. Hai ngdy sau khi nhiém (48 gid) cac té bao dwgc cb dinh bang cach sir
dung dung dich paraformaldehyt 3% trong mot gio. Cac 16p té bao don da cd dinh sau
d6 dugc thAm thiu bang Tween20 0,1% va sau d6 nhudm trong 1 gid bang khang thé
don dong khang PEDV dong 7D7_G1 (Abpro-Labs 2.4.16) st dung thé pha losng 1:200
trong PBS. Sau mdt gio, cac té bao dugc rira hai 1an bang PBS & nhiét do trong phong
(1000 pl mbi giéng). B6 sung 7501 dung dich 1:500 cia khang thé thir cdp thuwong mai
(FITC dé khang chu6t (Life Technology cat:A11029 lot:1705900) mdi giéng va tl trong
60 phitt trong t6i (bdo vé khoi 4nh sang). Sau khi 0, dung dich khéng thé tht cép dugc
hat bing chan khong, tiép theo 12 rira hai 1dn bdng PBS ¢ nhiét do trong phong (1000 pl
mdi giéng). Két qua thu dugc bang cach sir dung kinh hién vi huynh quang dao ngugc

Olimpus (mod.IX81), str dung bd loc FITC dé phat hién huynh quang dic hiéu protein
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gai cia PEDV trong té bao (Fig. 1). Protein gai duoc biéu hién tir vecto tai td hop EHV1-
PEDV-S2b-wt chi yéu duge dinh khu tai té bao chat, trong khi protein gai dwoc biéu
hién tr EHV1-PEDV-S2b-mut cht yéu dugc dinh khu trong mang té bao.

Vidu3
Dong hoc phét trién trong té bao Vero

Gi6i thiéu: Su phat trién hidu qua cua vecto virut tai tb hop 13 mot trong sd céc dac
diém thiét yéu vé& viéc san xuit vacxin hiéu qua. Vacxin chéng virut gay bénh sét ho &
ché (Canine distemper virus - CDV) dugc san xudt trong céc té bao Vero (ATCC® CCL-
81™) va rat thuong sir dung trong hé théng san xut bang chai lin. C4c tac gia sang ché

d4 so sanh dong hoc phat trién ciia hai CDV tai t hop, tic 1a:

(i) Khung CDV thu dugc tir ching vacxin Lederle (xem vi du 1) véi doan chén
trinh tu SEQ ID NO:39 (m4 hda protein gai cia PEDV néu trong SEQ ID NO:20) gitra
gen P va gen M, & day goi 1a “CDV-PEDV-spike-MUT” hodc “CDV-PEDV-spike mut”,
va (ii) vecto mi hoéa twong ung ciia protein kiéu dai twong (mg (protein gai cia PEDV
néu trong SEQ ID NO:2), & day goi la “CDV-PEDV-spike-WT” hodc “CDV-PEDV-
spike wt”.

Thiét 1ap thir nghiém: Cac chai 1an (490 cm?®) dugc gieo 2x107 té bao Vero. Vao
ngay tiép theo, virut goc CDV-PEDV-spike-MUT hoac CDV-PEDV-spike-WT dugc su
dung d& nhifm vao té bao Vero trong chai lan véi MOI 0,01. Trong 7 ngay tiép theo,
phan phan uéc 1 ml duoc 14y mAu tir m&i chai lin theo b ba. T4t ca cac mau duoc bao
quén trong ti dong -80°C dén khi phan tich. Vao ngay phén tich, cac mau dugc ra dong
trén nude da va thuc hién viéc cac dinh hiéu gia virut theo quy trinh sau:

Quy trinh x4c dinh hiéu gia CDV
Nguyén liéu:
e Té& bao: VeroDogSLAM BI dugc gieo 24 gid trudce trong cac dia 96 giéng,
6x10° té bao/giéng
e Moi truong: MEM (SAFC, SLBX3503)
e Dia 48 giéng dé pha lodng

Quy trinh:
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e S dung dia 48 giéng dé pha loang

e Nap vio giéng 1080ul MEM

e B sung bang pipet 1201 mdi mAu vio hang dau tién

e Chuong trinh tron, pha lodng 10 1in m&i mAu tir 10"-1 dén 10"-8.

e D&i véi timg thé pha lodng, st dung mot dia té bao 96 giéng.

o Chuyén thé pha loang 1én cac té bao dugc gieo trude (100pl/giéng)

e MObi mau c6 8x 1dp

o U trong 3 ngay trong thiét bi 1 té bao & 37°C

e Doc bang kinh hién vi bing cach phat hién sy hinh thanh hgp bao CDV dién
hinh trén cac té bio

Két qua va ban luan:

CDV-PEDV-spike-MUT téi t& hop thé hién hiéu gia virut gy nhiém cao hon vao
ngay 1, 2, 3, 4, 5 va 6 sau khi nhidm vao té bao Vero. Hon nita, ca hai thé téi to hop dat
hiéu gia dich ndi dinh vao ngay thtr 4 sau khi gay nhiém, nhung CDV-PEDV-spike-
MUT dat hiéu gi4 gdy nhi®m cao hon 2 14n so v6i CDV-PEDV-spike-WT t4i to hop
(xem Fig. 2), cho thiy lgi ich cua dot bién gai d6i véi su phi hop cta vecto CDV.

T4t ca céc hiéu gia virut d6 dugc do trong dich ndi khong co té bao. Dua trén dit
liéu thir nghiém (di liéu khong dugc thé hién) du doan rang hiéu gi4 trong cac phan
doan t& bao cao hon it nhit 100 lan, va do d6 trong thiét 14p san xuat (vi c4c chai lan c6
thé duoc thu hoach bao gdm phan doan té bao trong thiét 1ap san xuét), su khac biét vé
hiéu gié gitta hai thé tai td hop thdm chi con cao hon vé ty 1&.

Vidu4
Dt liéu vacxin trén dong vat
Nghién ctru hiéu luc vacxin

Dich tiéu chay & lgn (Porcine epidemic diarrhea - PED) 1a bénh ¢ lon rat dé lay
lan c6 thé gay tac dong 16n dén kinh té. Trong khi tAt ca cac nhom tudi cua lon déu dé
bi 1ay nhidm, thi cdc ddu higu 14m sang nghiém trong va ty 1& tir vong chi yéu quan sat
duoc théy & lon con dang trong giai doan bu me. Tac nhdn giy bénh 1a virut PED

(PEDV), mot loai virut ARN mach don duong, cé vo, thudc chi Alphacoronavirus trong

ho virut Coronaviridae. O chau Au, PEDV lan dau tién xuat hién vao cu6i nhitng nam
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1970 & Anh. Sau d6, n6 lan rong khip chau Au gay ra nhitng dot bung phét dich réi réc.
Vao cubi nhimg nam 1990, PEDV da bién mét khoi c4c trang trai lon & chéu Au véi
bang ching bao céo ring ty 1¢ duong tinh huyét thanh hoc rét thap va bénh khong ton
tai. Su bung phat va lay nhiém dic hiru vAn dugc béo cdo tir chau A noi ma bénh c6 anh
huéng 16n dén nang suét clia c4c trang trai lon cong nghiép. Bit dau tir ndm 2005, cac
truong hop PED lai dugc bao céo tir chau Au, tirc 12 Ttalia. Sau khi PEDV doc luc cao
thAm nhép vao M§ nam 2013, céc truong hgp khéc cling dugc bdo cdo tir Trung Au, bao
gbm Prrc va cac nude lang giéng. Cac trudng hop sau dugce gy ra boi cac chung PEDV
lién quan nhung khéac biét (con duge goi 1a cac chung S-INDEL). O Prc, cic trudng
hop duoc bo céo bat dau tir thang 5 nam 2014 véi ty 18 méc bénh cao va ty 1é tir vong

thay d6i & lon dang trong giai doan b me.

Thtr nghiém nay, trong d6 khung CDV thu dugc tlr chuing vacxin Lederle (xem vi
du 1) v6i doan chén trinh ty SEQ ID NO:37 (m4 héa protein gai cia PEDV) gifta gen P
va gen M (vecto nay chira trinh tu SEQ ID NO:38) dugc thir nghiém lam vacxin vecto
(sau day goi 1a vacxin “CDV_PEDV-Spike” hoac “vacxin vecto CDV PEDV-Spike”,
tuong ng), bao gdbm sau lon nai va cc con cua chung.

Tét ca cac dong vat duoc kiém tra PEDV bang RT-qPCR huéng dich gen S, va
khang thé dac hiéu PEDV. Chi cac dong vat am tinh méi duge cho tham gia nghién ciru.

Banhém diéu tri (xem dudi day) gdm cac dong vat dugc phan chia ngau nhién:

Nhém 1 (d6i chimg am): Hai lon nai (goi 1a #1 va #2), khong dugc ching ngira;

Nhém 2 (d6i chiing duong): Hai lon ndi (goi 1a #3 va #4), khong dugc chung ngra;

Nhom 3 (CDV_PEDV-Spike): Hai lon nai (goi 1a #5 va #6), dugc ching ngura
béng vecto vacxin CDV_PEDV-Spike.

Viéc ching ngira hai lon nai nhoém 3 dugce thuc hién theo lich trinh sau day, trong
d6 hiéu gia gbc clia vacxin CDV_PEDV-Spike, dugc xac dinh bang cach xé4c dinh hiéu
gia diém cudi, 1a 7,94 x 10* TCID50/ml:

9 tuan trude ngay du sinh: mdi lon trong s6 hai lgn nai nay dugc nhan 4 ml vacxin
trong miii (2 ml trong mdi 16 mili);

6 tudn trudc ngay du sinh: mdi lgn trong s6 hai lon nai nay duoc nhan 4 ml vacxin

trong mii (2 ml trong mdi 16 mii);
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3 tudn trude ngdy du sinh: mdi lgn trong s6 hai lon nai ndy dwoc nhan 4 ml vacxin

tuong Umg trong miii (2 ml trong mdi 16 miii) va 2 ml bd sung trong co.

Lon con dugec sinh ra tir lgn nai nhém 1 (13 lon con tr lgn néi #1 va 12 lon con tix
lon néi #2) duge ching gia duge qua dudng miéng. Lon con dugc sinh ra tir lon nai
nhém 2 (12 lon con tir lgn néi #3 va 14 lgn con cua lon néi #4), va nhém 3 (5 lon con
cua lon nai #5 va 15 lon con cua lon nai #6) dugc thir thach qua dudng miéng béng

chung thuc dia PEDV (sau day goi 1a “PEDV EU”) luc 4 ngay tuoi.

Dé ching cho lgn con c4c nhém 2 va 3, PEDV EU d4 1am thich tmg véi gidng nuoi
cly té bao dugc sir dung. Hiéu gia 1a 2,15 x10° TCID50/ml. Lon con thudc cac nhom 2
va 3 dugc ching qua dudng miéng. Trong trudng hop ndy, mdi lon con duge nhén 1 ml
virut gbc dwoc pha lodng véi ty 18 1:10 (hiéu gia 2,15 x10* TCID50) bang cach st dung
cac xylanh 2 ml.

Lon con nhom 1 dugc ching gia dugc qua dudng miéng bang cach str dung 1 ml

mdi trudng nudi cy té bao trong cic xylanh 2 ml.

Trong toan bd qua trinh tht nghiém, cac mAu phét truc trang (cic mau phét tron
COPAN khéng chira mbi truong) dugce 14y vao ngy ching va vao ngdy 1 dén 10 sau
khi chung (pi) cling nhu vao ngay 14, 17 va 20/21 sau khi ching ctua tat ca cac dong vat
& phan tich RT-qPCR. Céc mAu phét truc trang bd sung dugc lay tir 4 lon con ciia mdi
lon nai truge khi ching va hai ngay sau khi thir thach d8 xét nghiém vi khuan hoc. Ngoai
ra, cac dau hiéu 1am sang chi thi PED dugc ghi lai hang ngay bang cach st dung hé
chédm diém tich lity chudn héa da thiét 1ap (xem du6i ddy). Cac miu mau dugc lay vao
ngay ching va vao ngay 14 va 20/21 pi (két thic thir nghiém) hodc vao ngay bi giét mot

cach nhe nhang hodc ngay chét ciia dong vat tuong (mg.
Theo doi 1am sang

Diém 1am sang tich iy da thiét 1ap duoc sir dung dé theo doi hang ngay dbi voi

cac du hiéu 14m sang chi thi PED (xem bang dudi day).

Diém sb Pong thai chung Hép thu thirc dn/bii sita | Triéu ching da
day rugt
0 Nhanh nhe;,n, chu y, | Bu kh,(")e, da day dﬁy thirc | Phan sinh ly
khong c6 bat thuong | an, hap thu thirc dn cho
lon con
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1 Suy yéu nhe B cham, it hing thi v6i | Phan nhio, nén
thirc dn cho lon con
2 Suy yéu, tach khoi |Hip thu thic &n mién | Phén long, ving
nhém, phéat ra tiéng | cudng, it hing thi v6i | hdu mén do, non
(kéu rén) viéc bu stta/thirc an cho
lon con, sudn hom
3 Nim nghiéng mét | Chan an tong thé, gidm | Phan 10ng c¢6 méu
bén, diu hiéu mat | san lugng sita ctia lonnéi | hodc fibrin, ving
nudc nghiém trong, hdu mon do uUng,
nhiét do co thé thap nén mira

Bang 1: Diém s 1dm sang tich liiy vé cac ddu hiéu 1am sang chi thi PED
Chuén bi mu va chiét axit nucleic

Cac méu phét truc trang duge ngdm trong 1 ml moéi truong Eagle duge cai bién
cta Dulbecco va duoc U trong 1 gid nhiét do trong phong. ARN virut dugc chiét bang
kit QIAmp ViralRNA Mini (Qiagen) hodc NucleoMagVet két hop véi nén chiét
KingFisher. ARN duoc luu gitt & -20°C cho dén khi st dung tiép.

Céac mau mau duoc ly tdim & 2031 x g trong 20 phut ¢ nhiét do trong phong dé thu
duoc huyét thanh. Huyét thanh thu duge dugc chia thanh céc phan phan wéc va duge
bao quan ¢ -20°C.

Phat hién virut

Dé phat hién su phat tin PEDV, hé RT-qPCR hudng dich gen S cua PEDV duge
st dung nhu da mo ta trude day (Stadler et al., BMC Vet Res. 11:142 (2015)). Cac mau
duoc 14y vao ngay tir 0 dén 7 dpi va vao ngay 10 va 20/21 dpi dugce kiém tra hé gen
PEDV. Lugng ban sao h¢ gen/pl dugc tinh toan béang cach sir dung tidu chuan ndi bo.
Phat hién khang thé

ELISA gi4n tiép thuong mai (INgezim PEDV, INGENASA, Madrid, Spain) dugc
thuc hién véi tit ca cac huyét thanh theo huéng dan s dung clia nha san XUAL.

Vi khuén hoc

MAu phét phan ciia bn lgn con cho mdi lra dé duge lay vao ngay 0 va ngay 2 dpi

dé dung cho vi khuan hoc phan biét.

Théng ké
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Kiém dinh Shapiro-Wilk dugc st dung dé kiém dinh tinh chuin tic va kiém dinh
phi tham sb tong sap hang Mann-Whitney dugc thuc hién khi duoc cai dat trong gbi
phin mém. Y nghia thong ké dugc kiém tra bing phan mém SigmaPlot.

Két qua
Phat hién khang thé trong huyét thanh:

Tt ca cac lgn con thudc nhém CDV thé hién két qua duong tinh trong thit nghiém
ELISA (phat hién khang thé khang protein gai cia PEDV) trudc khi chung thir thach do
hép thu sira non chira khang thé, trong khi tat ca cac dong vat thudc nhém d6i chung

dwong va dbi chimg 4m da thé hién két qua 4m tinh o rang.

Vao ngay 14 dpi toan bd lon con trir ba lgn con trong nhom d6i chung duong da
chuyén dao huyét thanh, trong khi toan by dong vat trong nhom vacxin van thé hién
lwong IgG dic hiéu PEDV cao trong cac mAu huyét thanh.

Tai thoi diém két thic thir nghiém toan bd lon con thude nhém CDV va nhém déi
chimg duong da thé hién két qua duong tinh manh trong xét nghiém ELISA. Khong c6
dong vat nao trong nhém déi ching am chuyén dbi huyét thanh trong toan by qua trinh
thtr nghiém.

Trong mot nghién ciru khac, ciing thdy rang cac két qua khang thé twong tmg dat
dugc tuong tu nhu vay khi cac lgn nai me chi duoc duge chung ngtra hai 1an qua dudng
trong mi.

Vi khuén hoc

M?u phét phan duoc 1y vao cac ngay 0 va 2 dpi khong thé hién vi khuén gay bénh

bét ky. Hé vi khuan khong trai qua sy thay d6i dang ké khi gay nhiém.

C4c dau hiéu lam sang

Lon con thudc nhém dbi chimg duong (nhém 2) thé hién rd rang céc du hiéu 14am
sang chi thi PEDV trong vong 7 ngay bat dau bang viéc ndn 24 gio pi sau d6 1a tiéu
chay. 8 trong s6 26 lgn con phéi dugc tro tir do méat nudc nghiém trong va cac gia tri
diém sb 1am sang trén 6 (diém cudi nhan dao). Céc dAu hiéu 14m sang dAu tién chi thi

PEDV la phat hién dugc Iuc 36 gid sau khi ching.
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Téng cong, cac ddu hidu 1am sang clia lon con dugc ching ngira vecto CDV va
dugc thir thach PEDV (nhém 3) 8t hon vé dong thai chung va chi 2 trong s6 20 (10%)
lon thudc nhom 3 phai duge tro tir do méat nudc nghiém trong va cic gia tri diém s6 1am

sang trén 6 (so v&i 31% lon con thugc nhom 2).
Céc dong vat trong nhém ddi chimg 4m van khoe manh trong toan bd thir nghiém.
Su phat tan virut

Su khac biét 106 rang vé phat tan virut co thé dugc phat hién gifta cac nhom dugc
thir thach. Vao ngay 1 sau khi ching tat ca c4c lon con dugc thir thach dwong tinh vé6i
hé gen virut trong mau phét tryc trang, nhung cac dong vét trong nhém duoc ching nglra
CDV-PEDV di thé hién s luong ban sao hé gen PEDV thap hon dang ké (gia trj CT
trung binh 13 32,79), so v&i nhém thit thach (gia tri CT trung binh 14 26,65).

Tuong tu, trong khi nim ngay tiép theo sau khi chiing, tai lugng hé gen trong mau
phét truc trang ciia nhém CDV kha tuong ddng véi nhém dbi chimg duong, bat dau tir
ngay 7 sau khi ching luong hé gen virut ¢6 thé phét hién dugc da giam xubng dudi mirc
ngudng & lon con duge bao vé bdi cac lon nai da dugc ching ngira, trong khi tat ca cac

dong vat trong nhom d6i ching dwong van phat tin PEDV.
Hé gen PEDV khong thé dugc phét hién trong mau phét ctia nhom ddi chimg 4m.

Tém lai, két qua nghién ctru 12 lon con dugc sinh ra tir lon nai da ching ngira bang
vacxin tai t6 hop CDV PEDV-Spike thé hién su giam cac dau hiéu 14m sang, so véi
nhém ddi chimg dwong, va cu thé 13, da thiy dugc sy cai thién 16n vé ty 1é tir vong/kha
ning chét ctia lon con. Hon nita, sy phat tan virut sau khi thir thach PEDV dugc giam
dang ké.

Bén cach do, nghién ctru trén dong vt tuong Gmg v6i nghién ctru hiéu luc vacxin
mo ta trén ddy duge thuc hién, trong d6 khung CDV thu duoc tlir chung vacxin Lederle
(xem vi du 1) v6i doan chén ma héa protein gai cia PEDV néu trong SEQ ID NO:40
gitta gen P va gen M dugc cho dung 2 14n (5 tun trude khi dé mot Ira va 2 tudn trude
khi dé mot hra), va trong d6 chung thuc dia PEDV kiéu gen 2a c6 doc tinh cao dugc su
dung dé thtr thach. Cac lgn con sinh boi lon néi da ching ngira bing vacxin tai to hop

thé hién ty 1¢ tir vong gidm hozc giam du hiéu 1am sang, so v6i d6i chimg thir thach.
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Vidu5

Nghién ctru trén dong vat nay, trong d6 khung CDV thu dugc tir chung vacxin
Lederle (xem céc vi du 1 va 4) v4i doan chén mé hoa protein gai cua PEDV néu trong
SEQ ID NO:20 gifta gen P va gen M duogc thir nghiém duéi dang vacxin vecto (sau day
goi 13 “vacxin CDV_PEDV-G2a” hodc vacxin vecto “CDV PEDV-G2a Spike”, tuong

{mg), bao gdm hai muoi (20) lgn ndi va con cua chung.

Chi c4c ddng vat dugc xem 12 &m tinh PEDV theo gqRT-PCR va ELISA dugc dua
vao nghién cuu.

Ba nhém didu tri (xem dudi day) gdm cac dong vét duge phan chia nghu nhién:

Nhém 1 (d6i chirng 4m nghiém ngt): Bon lon néi (goi 1a 1-4), khong dugc ching
ngura;

Nhom 2 (d6i chimg thir thach): Tam lon néi (goi 12 5-12), khong duge ching
ngua;

Nhém 3 (CDV_PEDV-G2a-Spike): Tam lgn néi (goi 12 13-20), dugc ching ngura
béang vacxin vecto CDV PEDV-G2a-Spike.

Viéc ching ngtra 8 1gn nai thudc nhém 3 dugc thuc hién ¢ 5 tudn trude khi dé mot
lra (DO) va 2 tudn trude khi dé mot lira (D21) trong nghién cir, trong d6 hiéu gia gbc
vacxin CDV_PEDV-G2a Spike, duoc x4c dinh bing cach xac dinh hiéu gid diém cudi,
132,57 x 10° TCID50/ml. G mdi 14n ching ngira, cac lon nai dwgc nhan 4mL of vacxin
trong miii (2mL mdi bén 16 mii).

Céc lon con duoc sinh ra boi lgn néi thugec nhom 1 (téng s6 41 lon con) khong
dugc thir thach (dbi ching nghiém ngit). Cac lon con duge sinh ra boi lon nai thude
nhém 2 (tdng s6 81 lon con), va nhém 3 (tong s6 83 lon con) dugc thir thach qua dudng
miéng bang ching thuc dia PEDV doc luc cao thude G2a kiéu gen véi lidu 2,0 x 10°
TCIDso/2mL liéu (ImL trong mili + 1mL qua dudng miéng) & 3-7 ngay tudi.

Trong toan b qua trinh thit nghiém, mau phét truc trang duoc 14y vao ngay trude
khi chiing va vao ngay 1, 3, 7 va 14 sau khi chung (sau khi ching virut thi thach).

Chuan bi mau va chiét axit nucleic
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Cac mau phét truc trang dugc ngdm trong 2 ml méi truong thiét yéu tbi thiéu
(MEM) khi duoc thu gom va bao quan ¢ -70°C trude khi xir ly. Mau duogc xit Iy bang
cach rung l4c trong 10 gidy tiép theo 1a ly tAm trong 10 phit ¢ 1,500 x g & 4°C. Sau khi
xtr 1y, 100pl/mAu duoc st dung dé chiét ARN virut bng hé chiét BS96 Vet 100
BioSprint véi kit BioSprint One-For-All Vet (Qiagen). ARN nay dugc bdo quan ¢ -20°C
dén khi str dung tiép.

Céac mau mau duoc ly tim & 1960 x g trong 20 phit 6 nhiét do trong phong dé thu
huyét thanh. Huyét thanh thu duge duge chia thanh cac phan phan uéc va duge bao quan
o -70°C.

Phat hién virut

Pé phat hién su phat tin PEDV, hé RT-qPCR ndi b huéng dich gen S- cia PEDV
dugc sir dung: Kit RT-PCR dinh Iugng mot bude (kit iTaq Universal One-Step RT-
PCR; BioRad, cat no. 1725140) duoc st dung trong thir nghiém. RT-PCR thai gian thyc
duoc thuc hién trong 251 hdn hop phan tng chita 2l axit nucleic toan phan chiét xuét,
0,751 mu do (4uM), 0,5l cia mdi doan mdi (10uM), 12,5p1 hdn hop 2X RT-PCR,
0,5ul iScript™ transcriptaza nguoc va 8,25ul nu6e xir Iy DEPC. Xem béang 2 sau day
cho doan mdi, mAu do va cac trinh tu ultrame. Phan tmg dién ra bing hé thong phét hién
PCR thdi gian thue CFX96 (BioRad) trong céc didu kién sau: phién ma ngugce ban dau
& 50°C trong 30 phit, sau do bién tinh ban dau & 95°C trong 5 phit, 40 chu ky bién tinh
& 95°C trong 15 gidy va u va kéo dai mach & 57°C trong 30 gidy. Dé tao ra dit 1iéu dinh
lugng, ultrame PEDV dugc dua vao mdi 1an chay (Integrated DNA Technologies).
Ultrame d6ng kho (4nmol) dugc tao huyén phu lai trong nuéc vé tring duge xit Iy DEPC
khong chira nucleaza dé tao ra ndng do gbc 12 1,0E+10 ban sao hé gen trong mot pl
(gzc/ul). Tir ultrame gdc, cac thé pha lodng hang loat 10 1in tir 1,0E+08 dén 1,0E+01
duoc tao ra trong nude duge xu ly DEPC. Nong do duge xac nhan bang thir nghiém
qubit dsDNA HS truge khi sir dung. Dit liéu quang hoc dugc phén tich bang phan mém
CFX Manager. Dbi v6i mdi mot 1an x4c dinh, cac dudng ngudng duoc tinh todn mot
cach tu dong sir dung thiét 1ap hdi quy cho phuong thire x4c dinh ngudng chu ky (Ct).
Phép trir tai mdc co s& dugc thuc hién mot cach ty dong sir dung phuong thire trir tai
méc co s&. Dudng cong véi cac gid tri tan cling mdc co s& nhé hon 10 duge hiéu chinh

theo cach thu cong.
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(SEQ ID NO:41)

64/181
M‘aﬁu do/doan | Trinh tu
moi
0086-001-1 Pr 56-FAM/ACAGAGCCTGTGTTGGTGTATAGTAACAT/3BHQ 1

0089-065-1 F TATAGTGGGTGTTATTTCTAGTT (SEQ ID NO:42)

0086-001-2 R GCCAATACTGCCAGATTTACA (SEQ ID NO:43)

CCCAT/3’ (SEQ ID NO:44)

PEDV-ultrame |5 /TGATGATATAGTGGGTGTTATTTCTAGTTTGTCTAGCTCC
ACTTTTAACAGTACTAGGGAGTTGCCTGGTTTCTTCTACCAT
TCTAATGATGGCTCTAATTGTACAGAGCCTGTGTTGGTGTAT
AGTAACATAGGTGTTTGTAAATCTGGCAGTATTGGCTATGT

Bang 2: Mau do (Pr), doan mdi (F/R), va cac trinh ti ultrame dugc st dung cho hé
RT-gPCR ndi bd.

Phat hién khang thé

Thir nghiém CCIF dugc phat trién ndi bo duge st dung dé thir nghiém méu
huyét thanh va sita tir nghién ctru ny: Thé phan lap PEDV kiéu dai (nhém gen 2a) duge
pha loang 1:100 vao méi trudng sinh truong PEDV (MEM + 2,5% HEPES + 0,3% canh
thang Tryptoza phosphat + 0,02% nidm men + 10pg/mL trypsin). Virut dugc pha loéng
(100pL/giéng) dwoc cdy vaof dia 96 giéng vé6i té bao VERO hai ngay tudi. Trudce khi
gy nhidm, méi trudong sinh trudng té bao duge loai bd khoi cac dia va ching dugce rira
hai 14n bang 100puL mdi trudng sinh truéng PEDV. Céc dia duge u trong 24 gid ¢
3742°C +CO2 (4-6%). Sau khi 1, dich ndi duoc gan ra va cac dia duge rira hai 1an bang
200pL/giéng 1X PBS. Dé ¢b dinh, 200uL/giéng etanol dugc bd sung vao. Cac dia dugc
U & nhiét do trong phong trong 30 phit, 1am kho bang khong khi, sau d6 bao quan & -
20°C dén khi st dung. Trudce khi str dung trong thir nghiém, cac dia dugc loai nudc voi
200pu1/giéng 1X PBS (Gibco) trong 10 phut ¢ nhiét do trong phong va phong bé bang
100pV/giéng dung dich dém (1X PBS + 1% huyét thanh dé binh thuong + 0,1% triton
X) trong 15 phut & 37°C. Céc thé pha loing hang loat hai 14n ctia mau huyét thanh duge
chuén bi trong dém pha logng (1X PBS + 5%BSA + 1% huyét thanh dé binh thuong +
0,1% titron-X 100) chtra thé pha lodng 1:1000 ctia khang thé Mab khang PEDV (Median
diagnostics). Cac mau dugc pha loang (50pl/ giéng) duoc bd sung vao cac dia di chuén
biva i & 37°C trong 1 gid. Sau khi 0, c4c dia dugc rira ba 1an bang 200pl/giéng 1X PBS.
Tdéng sb 50pul/giéng cua khang thé thit cAp di pha loang [IgG dé khang chudt Alexa594
(Fisher, thé pha loang 1:500); IgG dé khang lon dugc danh diu FITC (BioRad, thé pha
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loding 1:500); Hoechst 33342 (Fisher, thé pha loang 1:1000)] sau d6 dugc bb sung vao
timg dia va i & 37°C trong 1 gio. Sau khi 0, cac dia dugc rira ba 14n bang 200ul/giéng
1X PBS. Huynh quang dugc quan sat trong d6 cac té bio nhiém PEDV lién két Mab3F12
thé hién huynh quang do dic hiéu. Su ddng dinh khu ctia huynh quang xanh cho thay
lién két cua IgG lon. Do pha lodng cao nhit trong d6 huynh quang xanh ddc hiéu dugc
phat hién 13 twong duong véi hicu gia IgG.

Két qua

Ty 1€ t& vong

Trong nhém 1 (d6i chimg nghiém ngit) 40 lon sdng sét, trong nhém 2 (d6i ching
thir thach) 16 lon séng sét, va trong nhém 3 (duge ching ngira protein gai CDV-PEDV-
G2a) 34 lon sbng s6t, dan dén ty 1é tir vong trung binh 14n lugt 12 2% (nhém 1), 80%
(nhém 2), va 59% (nhém 3).

Dap ung khang thé

Dép tmg khéang thé ddc hiéu PEDV sau khi tht thach cho thdy rdng mirc hiéu gia
khang thé CCIF trung binh trong huyét thanh va sita lon nai 1a cao hon & nhém dugc
ching ngira protein gai CDV-PEDV-G2a so v6i nhém nhém 2 (d6i chung thir thach).
Diéu nay cho thiy rang cic lon ndi duge ching ngira dap Ung manh bing céch ting
cudng muc IgG trong sira va huyét thanh sau khi tiép xtc vai virut tir lon con bi nhiém
sau khi thir thach. So véi muc nay, hiéu gia khang thé ctia lon nai nhém ddi ching thr
thach, chi nhifm PEDV qua tiép xtic v&i lon con dugc thir thach (va phan cua ching),

13 thép hon déng ké.
Su phét tan virut

Vao ngay 3 sau khi chung virut thir thach, tai lugng ARN tuong d6i gidng duoc
phat hién trong nhém duoc ching ngira va khong duge chung ngira, dat 9,2 va 9,8 log10
sb ban sao hé gen PEDV trung binh nhém lan luot d6i v6i nhém duge ching ngira
protein gai CDV-PEDV-G2a va nhom d6i chtmg thtr thach. Vao D48 (7 ngay sau khi
chung) va D55 (14 ngay sau khi ching), log10 s6 ban sao hé gen PEDV trung binh cta
nhém duge ching protein gai CDV-PEDV-G2a lan lugt 12 3,2 va 2,0 log10, trong khi
nhém déi chimg thir théch 1an luot 12 5,5 va 3,9 log 10, cho thay sw giam lan luot 2,3 va
1,9 log vao cac ngdy 7 va 14 sau khi chung. Mac du khong thuc hién theo ddi sy phat
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tan trong thoi gian dai, xu hudng dong luc hoc cua sy phét tén dugc theo doi vao ngay
7 vangay 14 sau khi ching virut thir thach r6 rang cho thay thoi gian phét tan duoc rit

ngén & cac dong vat dugc chiing ngira theo két qua duoc mo ta trén day trong vi du 4.

Khong thé phét hién dugc hé gen PEDV trong mau phét ciia nhém dbi chimg 4m

nghiém ngat.

Két luén, két qua ctia nghién ctru 1a lon con dugc sinh ra béi hodc duge cho bu boi
lon nai dwoc chung nglra vacxin tai td hop gai PEDV-G2a CDV thé hién sy giam déng
ké ty 1& tir vong, so v&i lon con ctia nhém dbi ching, khi dwgc tht thach bang ching
PEDV doc luc cao. Tuong tu, cac lon con nay nhan khang thé IgG bao vé khoi PEDV
tir sita, thong qua su truyén khéng thé ciia me trong nhitng ngay dau sau khi sinh, diéu
nay cho thiy su giam dang ké sy phét tan virut sau khi thir thach, 13 thong s6 dich t& hoc

quan trong, vao cac ngdy 7 va 14 sau khi nhiém.
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YEU CAU BAO HQ

Phan tir axit nucleic ma hoa protein gai (S) clia virut gay bénh dich ti€u chay ¢

lon (PEDV) duoc chon tir nhém gdm (a) va (b) sau day:
(a) protein S kiéu gen 2a (G2a) ctia PEDV ¢4 it nhét mot dot bién, trong d6

gdc leuxin & vi tri axit amin s6 900 dugc thay thé bang gdc axit amin

khong phai 14 gdc leuxin, va/hoic

gbc leuxin & vj trf axit amin s6 901 duoc thay thé bang gbc axit amin

khong phai 14 gde leuxin,
va trong do

gbc tyrosin & vi tri axit amin s6 1377 duoc thay thé bing gdc axit amin
khong phai 14 gde tyrosin, va/hodc
gbc histidin & vi tri axit amin sb 1384 duogc thay thé bang gdc axit
amin khong phai 13 gbc histidin,
trong d6 viéc danh sb céac vi tri axit amin chi trinh tu axit amin protein S
G2a ctia PEDV kiéu dai ¢6 SEQ ID NO:2 hoic SEQ ID NO:39,
(b) Protein S kiéu gen 2b (G2b) cita PEDV c6 it nhit mot dot bién, trong d6

gbc leuxin & vi tri axit amin s6 897 dugc thay thé bang gbc axit amin

khoéng phai 14 gde leuxin, va/hodc

gbc leuxin & vi tri axit amin s6 898 dugc thay thé bang gbc axit amin

khong phai 14 gdc leuxin,
va trong do

gbc tyrosin & vi tri axit amin s6 1374 duoc thay thé bang gbc axit amin

khéng phai 1a gbc tyrosin, va/hodc
gbc histidin & vi trf axit amin s 1381 dugc thay thé bing gdc axit
amin khong phai 1a gdc histidin,

trong do viéc danh sb cac vi tri axit amin chi trinh ty axit amin ctia protein

S G2b ciia PEDV kiéu dai c¢6 SEQ ID NO:3.
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Phén tir axit nucleic theo diém 1, trong d6 gdc axit amin khong phai 1a gbc leuxin
duoc chon tr nhém gdm gbc alanin, gde glyxin, gbc isoleuxin, gc methionin va
gbc valin.

Phan it axit nucleic theo diém 1, trong d6 cach dénh sb cac vi tri axit amin dé
cap dén trinh tu axit amin RSXIEDLLF (SEQ ID NO:4) cta protein S G cua
PEDV kiéu dai, trong d6 R 12 gbc arginin béo toan & vi tri phén cit S1/S2 vaLL
12 céc vi tri axit amin 900 va 901 trong protein S kiéu gen 2a (G2a) cua PEDV
hodc LL 1a c4c vi tri axit amin 897 va 898 trong protein S kiéu gen 2b (G2b) clia
PEDV.

Phén tir axit nucleic mi hoéa protein gai (S) cua virut gay dich bénh ti€u chay ¢

lon (PEDV) chtra trinh tu axit amin
RSXIIEDX:X;3 (SEQ ID NO:1),

trong d6 R 12 gdc arginin bao toan & vi tri phan cit S1/S2 cua protein S ctia PEDV,

X ¢6 thé 13 gbe axit amin bat ky, va trong d6

X5 13 gbc axit amin khong phai la goc leuxin va X3 1a goc axit amin khong

phai 12 gbc leuxin;
trong d6 protein S cia PEDV con chira trinh tu axit amin
X1 XoX5FX4K XsX6X7Xs (SEQ ID NO:6),

trong d6 Xs 12 goc axit amin dau tn cung C cia protein S cua PEDV hodc
gbc axit amin & vi trf s0 -2 so v6i vi tri axit amin dau tan cung C cta protein

S cua PEDV,
X, dén Xs, X7 va Xs c6 thé 1a gbe axit amin bat ky, va trong d6
X, 12 gbc axit amin khong phai la gbc tyrosin va Xe1a gdc histidin.

Phan tir axit nucleic theo diém 1 hodc 4, trong d6 protein S cia PEDV chira trinh
tu axit amin RSXIEDAAF (SEQ ID NO:5), trong d6 R la gbc arginin bao toan &
vi trf phan cét S1/S2 cua protein S ciia PEDV va AA la céc vi tri axit amin 900
va 901 trong protein S kiéu gen 2a (G2a) ctia PEDV hodc AA la céac vi tri axit
amin 897 va 898 trong protein S kiéu gen 2b (G2b) ctia PEDV.

Phan t axit nucleic theo diém 5, trong d6
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gbc axit amin khong phai 12 gbc tyrosin duge chon tir nhém gbém gbc

alanin, goc glyxin, goc leuxin, goc isoleuxin, goc methionin va goc valin, va/hodc

gbe axit amin khong phai 12 gdc histidin 14 gbc arginin.

7. Phan tir axit nucleic theo diém 1 hoic 4, trong d6 protein S cua PEDV:
i) (a) chira hoic bao gdm trinh tw axit amin c6 it nhat 90%, it nhat 91%, it

nhét 92%, it nhit 93%, it nhat 94%, it nhit 95%, it nhat 96%, it nhit 97%,
it nhat 98%, it nhit 99%, it nh4t 99,1%, it nhat 99,2%, it nhat 99,3%, it
nhét 99,4%, it nhét 99,5%, it nhit 99,6%, it nhat 99,7%, it nhat 99,8%,
hoic it nhat 99,9% trinh tu dong nhét v4i trinh tu axit amin néu trong trinh
tu bét ky trong s cac SEQ ID NO: 15, 16, 17, 18, 19, 20, 40, hoac

(b) chita hodc bao gdm trinh tir axit amin c¢6 it nhat 90%, it nhat 91%, it
nhét 92%, it nhit 93%, it nhat 94%, it nhit 95%, it nhat 96%, it nhat 97%,
it nhit 98%, it nhit 99%, it nhat 99,1%, it nhit 99,2%, it nhat 99,3%, it
nhét 99.4%, it nhat 99,5%, it nhat 99,6%, it nhit 99,7%, it nhat 99,8%,
hoic it nhét 99,9% trinh tw ddng nhét v&i trinh tw axit amin néu trong trinh
tu bat ky trong s6 cac SEQ ID NO: 9, 10, 11, 12, 13, 14; va/hodc

(a) duge ma hoa boi trinh ty nucleotit ma héa trinh tu axit amin ¢ it nhét
90%, it nhat 91%, it nhat 92%, it nhit 93%, it nhat 94%, it nhat 95%, it
nhét 96%, it nht 97%, it nhat 98%, it nhit 99%, it nhit 99,1%, it nhét
99.2%, it nhat 99,3%, it nhat 99,4%, it nhit 99,5%, it nhat 99,6%, it nhat
99,7%, it nhat 99,8%, hodc it nhit 99,9% trinh ty dong nhat véi trinh tu
axit amin néu trong trinh tu bét ky trong sb cac SEQ ID NO: 15, 16, 17,
18, 19, 20, 40, hoic

(b) duoc ma héa béi trinh tu nucleotit ma hoa trinh tu axit amin co it nhat
90%, it nhat 91%, it nhat 92%, it nhat 93%, it nhat 94%, it nhat 95%, it
nhat 96%, it nhit 97%, it nhat 98%, it nhit 99%, it nhat 99,1%, it nhét
99.2%, it nhat 99,3%, it nhat 99,4%, it nhat 99,5%, it nhat 99,6%, it nhét
99,7%, it nhit 99,8%, hodc it nhat 99,9% trinh tw dong nhat véi trinh tu
axit amin néu trong trinh tu bét ky trong s6 SEQ IDNO: 9, 10, 11, 12, 13,
14,
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Protein (S) cia PEDV dugc mé hoa bai phan tir axit nucleic theo diém 1 hodac 4.

Phan tt axit nucleic theo diém 1 hoic 4, trong d6 phén tir axit nucleic ndy ma hoa

protein S ciia PEDV 12 tai t hop.
Vecto chira phan tir axit nucleic theo diém 1 hogc 4.

Ché pham sinh mién dich chira phén tir axit nucleic ma hoa protein S ciia PEDV

theo diém 1 hodc 4.
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Phan tw axit nucleic, protein gai cai bién cua virut gay dich bénh
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Ser

Arg

Ser

Gly

Gly

535

Phe

Ser

Ser

Asp

Leu

615

Pro

Val

Phe

Thr

Ser

440

Gln

Gln

Asn

Phe

Gly

520

Phe

Tyr

Asn

Lys

Leu

600

Tyr

Leu

45053

Arg

Gly

Gly

425

Thr

Arg

Val

Leu

Asn

505

His

Ser

Asn

Cys

Phe

585

Phe

Phe

Glu

Glu

Tyr

410

His

Asn

Ile

Ala

Leu

490

Asp

Ser

Ser

Val

Pro

570

Cys

Gly

Gln

Gly

Ile

395

Leu

Gly

Phe

Leu

Phe

475

Ser

His

Gly

Phe

Thr

555

Phe

Val

Tyr

Phe

Val
635

Val

His

Thr

Val

Tyr

460

Asp

His

Ser

Ala

Cys

540

Asn

Thr

Ser

Pro

Thr

620

Thr

Ile

Leu

Asp

Asp

445

Cys

Leu

Glu

Phe

Asn

525

Val

Ser

Leu

Thr

Glu

605

Glu

Asp

Thr

Gly

Asp

430

Ala

Asp

Asp

Gln

Val

510

Leu

Asp

Tyr

Gln

Ser

590

Phe

Gly

Val

Lys

Leu

415

Asp

Leu

Asp

Asp

Pro

495

Asn

Ile

Thr

Gly

Ser

575

Leu

Gly

Glu

Ser

Tyr

400

Leu

Val

Ile

Pro

Gly

480

Ile

Ile

Ala

Arg

Tyr

560

Val

Leu

Ser

Leu

Phe
640
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Met

Glu

Tyr

Gly

Tyr

705

Thr

Asp

Val

Val

Phe

785

Val

Lys

Ala

Leu

Asn

865

Asp

Thr

Gly

Thr

Ala

690

Val

Phe

Gly

Cys

Lys

770

Ser

Ser

Gln

Leu

Thr

850

Gly

Pro

Leu

Ile

Ser

675

Val

Asp

Asn

Ser

Lys

755

Ile

Met

Val

Leu

Gln

835

Ile

Asp

Ala

Asp

Ile

660

Asp

Tyr

Asp

Ser

Asn

740

Ser

Ala

Ser

Asp

Leu

820

Leu

Ser

Gly

Ser

Val

645

Thr

Ser

Ser

Asp

Thr

725

Cys

Gly

Pro

Ile

Cys

805

Thr

Ser

Glu

Tyr

Gly
885

Cys

Leu

Gly

Val

Ile

710

Arg

Thr

Ser

Thr

Arg

790

Ala

Gln

Ala

Glu

Asn

870

Arg

Thr

Thr

Gln

Thr

695

Val

Glu

Glu

Ile

Val

775

Thr

Thr

Tyr

Arg

Ala

855

Phe

Val

Lys

Asn

Leu

680

Pro

Gly

Leu

Pro

Gly

760

Thr

Glu

Tyr

Thr

Leu

840

Leu

Thr

Val

45053

Tyr

Ser

665

Leu

Cys

Val

Pro

Val

745

Tyr

Gly

Tyr

Val

Ala

825

Glu

Gln

Asn

Gln

Thr

650

Ser

Ala

Ser

Ile

Gly

730

Leu

Val

Asn

Leu

Cys

810

Ala

Ser

Leu

Val

Lys
890

10

Ile

Phe

Phe

Phe

Ser

715

Phe

Val

Pro

Ile

Gln

795

Asn

Cys

Val

Ala

Leu

875

Arg

Tyr

Leu

Lys

Ser

700

Ser

Phe

Tyr

Ser

Ser

780

Leu

Gly

Lys

Glu

Thr

860

Gly

Ser

Gly

Ala

Asn

685

Glu

Leu

Tyr

Ser

Gln

765

Ile

Tyr

Asn

Thr

Val

845

Ile

Val

Phe

Phe

Gly

670

Val

Gln

Ser

His

Asn

750

Ser

Pro

Asn

Ser

Ile

830

Asn

Ser

Ser

Ile

Lys

655

Val

Thr

Ala

Ser

Ser

735

Ile

Gly

Thr

Thr

Arg

815

Glu

Ser

Ser

Val

Glu
895

Gly

Tyr

Ser

Ala

Ser

720

Asn

Gly

Gln

Asn

Pro

800

Cys

Ser

Met

Phe

Tyr

880

Asp
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Leu

Asp

Ala

Glu

945

Gly

Ala

Gln

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Phe

Leu
Tyr

Gln
930

Lys
Gly
Arg
Gln

Ala
1010

Leu
1025

Asn
1040

His
1055

Arg
1070

Thr
1085

Thr
1100

Lys
1115

Cys
1130

Phe

Lys

915

Tyr

Leu

Phe

Leu

Leu

995

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Gly

Asn

900

Arg

Tyr

His

Thr

Asn

980

Leu

Glu

Thr

Gln

Phe

Asp

Arg

Tyr

Asn

Gly

Lys

Cys

Ser

Met

Ser

965

Tyr

Ala

Ser

Val

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Val

Ser

Gly

Tyr

950

Ala

Leu

Glu

Val

Ala

Ala

Ala

Leu

Ser

Glu

Cys

Gly

45053

Val Thr A

Asn

9

Gly A

920

Val Met V

935

Ser Ala S

Ala Ala L

Ala Leu G

9

Ser Phe
1000

Lys
1015

His
1030

Ala
1045

Ile
1060

Ser
1075

Ala
1090

Val
1105

Val
1120

Glu
1135

Glu

Ala

Leu

Ser

Ala

Leu

Gln

Lys

His

sn Gly

05

rg Ser

al Leu

er Leu

eu Pro

Leu

Val

Pro

Ile

Gly Thr

Ala Asp

925

Gly Val

940

955

970

In Thr

85

Asn Ser Ala Ile Gly Asn Ile Thr

Ala

Leu

Thr

Ser

Asp

Asn

Ala

Ser

Ile

Ile

Thr

Gln

Ser

Val

Ala

Ser

Gln

Phe

11

Phe

Asp

Ser

Lys

Leu

Ile

Gln

Phe

Arg

Ser

Ser

Ser Tyr

Val Leu

10

Gln
1020

Val
1035

Thr
1050

Asp
1065

Val
1080

Val
1095

Lys
1110

Gln
1125

Leu
1140

Val
910

Leu

Val

Gly Gly Met

Ala

Gln
990

05

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Asp

Val

Asp

Val

Val

975

Arg

Ser

Glu

Gln

Ile

Arg

Gln

Ala

Tyr

Gln

Glu

Cys

Ala

Leu

960

Gln

Asn

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala
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Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Pro

Val

Cys

Pro

Pro
1145

Phe
1160

Ile
1175

Glu
1190

Arg
1205

Ile
1220

Leu
1235

Asp
1250

Pro
1265

Ile
1280

Glu
1295

Asp
1310

Trp
1325

Ser
1340

Cys
1355

Arg
1370

Gln

Ile

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Trp

Leu

Gly

Leu

Gly

Asp

Leu

Gln

Phe

Ser

Asp

Ile

Asp

Asp

Leu

Glu

Val

Leu

Cys

Gln

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Trp

Val

Cys

Pro

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Leu

Phe

Cys

Tyr

Phe
1150

Ala
1165

Arg
1180

Thr
1195

Arg
1210

Val
1225

Pro
1240

Ser
1255

Asn
1270

Gln
1285

Leu
1300

Asn
1315

Ile
1330

Cys
1345

Ala
1360

Glu
1375

45053

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Val

Cys

Cys

Val

His

Ala

Pro

Thr

Pro

Tyr

Tyr

Pro

Thr

Ser

Tyr

Val

Phe

Ile

Phe

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Ile

Ser

Ser

Glu

12

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

Thr

Gly

Lys

Leu
1155

Cys
1170

Val
1185

Phe
1200

Ser
1215

Leu
1230

Val
1245

Thr
1260

Asn
1275

Leu
1290

Asn
1305

Tyr
1320

Leu
1335

Gly
1350

Cys
1365

Val
1380

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

Ile

Cys

Cys

His

Pro

Asn

Phe

Ser

Phe

Arg

Lys

Pro

Thr

Asn

Thr

Lys

Phe

Cys

Arg

Val

Gly

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp

Val

Gly

Gly

Gln
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45053 83/181

<210> 4
<211> 9
<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> trinh tu ving dung hop bao gdm X1

<220>

<221> Bién thé

<222>  (3)..(3)

<223> X & gbc sb 3 co thé 1a gbc axit amin bat ky

<400> 4

Arg Ser Xaa Ile Glu Asp Leu Leu Phe

1 5
<210> 5

<211> 9

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> trinh tu viing dung hop bao gdm X1

<220>

<221> Bién thé

<222>  (3)..(3)

<223> X & gbc sb 3 cé thé 1a gbc axit amin bat ky
<400> 5

Arg Ser Xaa Ile Glu Asp Ala Ala Phe

1 5
<210> o6

<211> 10

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> trinh tu ving dung hop bao gém X1, X2, X3, X4, X5, X6, X7,
va X8

<220>

<221> Bién thé

<222> (1)..(1)

<223> X & gbc sb 1 la gbc tyrosin, hoic X & gbc sb 1 1la
gbc axit amin khéng phai 12 gbc tyrosin

<220>

<221> Bién thé

<222> (2)..(2)

<223> X & gbc sb 2 co6 thé 1a gbc axit amin bat ky

<220>

<221> Bién thé
<222> (3)..(3)

13



<223>

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

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

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

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

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

<400>

Bién thé
(8)..g8) )
X & goc so

3 c6 thé

5 cb6 thé

7 cb6 thé

8 1a géc

gbc axit amin khéng

Bién thé
(10) .. (10)

X & gbc s6 10 c6 thé 1a gbc axit amin bat ky

6

la

1la

histidin, hodc X & gbc sbé 8 1la

45053

phai 1a gbc histidin

gbc axit amin bit ky

gbc axit amin bit ky

gbc axit amin bat ky

la gbc axit amin bat ky

Xaa Xaa Xaa Phe Xaa Lys Xaa Xaa Xaa Xaa

1

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

<220>
<223>

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

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

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

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

<400>

5

7
8
PRT

Trinh tyu nhan tao

trinh tu cua

2 cb6 thé

3 c6 thé

vung luu lai

la

la

la

la

10

gbc axit amin

gbc axit amin

gbc axit amin

gbc axit amin

14

ky

ky

ky

ky
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45053

Tyr Xaa Xaa Phe Xaa Lys Xaa His

1

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

<220>
<223>

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

<220>
<221>

<223>

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

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

<400>

8
8
PRT

5

Trinh tu nhé&n tao

trinh tu cua

Bié
<222> (3)..
X &

Ala Xaa Xaa Phe Xaa

1

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

<400>

Met Lys

Leu Ser

Arg Arg

Leu Gly

50

Thr Gly

9
1383
PRT

virut gay bénh dich tiéu

9

Ser

Leu

Phe

35

Gly

Leu

Leu

Pro

20

Phe

Tyr

Glu

5

Asn

Gln

Ser

Leu

Thr

vung luu lai

cH6 thé 1la axit amin

c6 thé 1a gbc axit amin

c6 thé 1la gbc axit amin

c6 thé 1la gbc axit amin

Lys Xaa Arg

chay & lon

Phe Phe

10

Tyr Trp Leu Leu

Asp Val Thr Arg Cys Gln

Phe Asn Val

40

Lys Gln Ala

Ser Met Asn Ser Ser

55

Pro

Ala Ser Gly Val His Gly

15

bat

Pro

Ser

Pro

Ser

60

Ile

ky

ky

ky

ky

Val

Thr

Ala

45

Trp

Phe

Leu

Ile

30

Val

Tyr

Leu

Ser

15

Asn

Val

Cys

Ser

Thr

Phe

Val

Gly

Tyr
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65

Ile

Asp

His

Thr

Phe

145

Val

Ile

Cys

Tyr

Glu

225

Thr

Phe

Asn

Gly

Asn

305

Asn

Asp

Pro

Asn

Leu

130

Asn

Gly

Tyr

Tyr

Tyr

210

Pro

Asp

Leu

Gln

Leu

290

Gly

Asp

Ala

Ser

Ala

115

Gly

Lys

Ile

His

Asn

195

Met

Cys

Ser

Leu

Pro

275

Gly

Ala

Thr

Gly

Gly

100

Ile

Pro

Ala

Thr

Phe

180

Lys

Leu

Thr

Asn

Ser

260

Leu

Gln

Ala

Ser

Gln

85

Tyr

Ala

Thr

Ile

Trp

165

Tyr

Arg

Asn

Ala

Gly

245

Asn

Leu

Phe

Ala

Val

70

Gly

Gln

Arg

Val

Pro

150

Asp

Leu

Ser

Val

Asn

230

His

Asp

Val

Phe

Gln

310

Ile

Phe

Leu

Leu

Asn

135

Ala

Asn

Lys

Cys

Thr

215

Cys

Ile

Ser

Asn

Ser

295

Arg

Leu

Glu

Tyr

Arg

120

Asp

Tyr

Asp

Asn

Ala

200

Ser

Ser

Pro

Thr

Cys

280

Phe

Ala

Ala

45053

Ile

Leu

105

Ile

Val

Met

Arg

Asp

185

Met

Ala

Gly

Glu

Leu

265

Leu

Asn

Pro

Glu

Gly

90

His

Cys

Thr

Gln

Val

170

Trp

Gln

Gly

Tyr

Gly

250

Leu

Leu

Gln

Glu

Gly

16

75

Ile

Lys

Gln

Thr

Asp

155

Thr

Ser

Tyr

Glu

Ala

235

Phe

His

Ala

Thr

Ala

315

Ser

Ser

Ala

Phe

Gly

140

Gly

Val

Arg

Val

Asp

220

Val

Ser

Gly

Ile

Met

300

Leu

Ile

Gln

Thr

Pro

125

Arg

Lys

Phe

Val

Tyr

205

Gly

Asn

Phe

Lys

Pro

285

Asp

Arg

Val

Glu

Asn

110

Asn

Asn

Asn

Ala

Ala

190

Thr

Ile

Val

Asn

Val

270

Lys

Gly

Phe

Leu

Pro

95

Gly

Asn

Cys

Ile

Asp

175

Thr

Pro

Tyr

Phe

Asn

255

Val

Ile

Val

Asn

His

80

Phe

Asn

Lys

Leu

Val

160

Lys

Arg

Thr

Tyr

Ala

240

Trp

Ser

Tyr

Cys

Ile

320

Thr
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Ala

His

Tyr

Leu

385

Gly

Asp

Ser

Glu

Val

465

Phe

Ser

Thr

Ser

Gln

545

Val

Asn

Leu

Leu

Cys

370

Ala

Asp

Ala

Gly

Val

450

Ser

Tyr

Phe

Val

Asp

530

Phe

Ser

Asp

Gly

Ala

355

Phe

Val

Val

Val

Phe

435

Gln

Gln

Pro

Val

Ser

515

Thr

Thr

Lys

Tyr

Thr

340

Thr

Leu

Leu

Tyr

Thr

420

Trp

Gly

Leu

Ile

Thr

500

Ala

Thr

Ile

Ser

Leu

325

Asn

Phe

Lys

Pro

Val

405

Ile

Thr

Thr

Lys

Ser

485

Leu

Ser

Ile

Ser

Gln

565

Ser

Leu

Thr

Val

Pro

390

Asn

Asn

Ile

Ala

Cys

470

Ser

Pro

Phe

Asn

Leu

550

Asp

Phe

Ser

Ile

Asp

375

Thr

Gly

Phe

Ala

Ile

455

Ser

Arg

Ser

Gly

Gly

535

Phe

Ser

Ser

Phe

Pro

360

Thr

Val

Phe

Thr

Ser

440

Gln

Gln

Asn

Phe

Gly

520

Phe

Tyr

Asn

Lys

45053

Val

345

Leu

Tyr

Arg

Gly

Gly

425

Thr

Arg

Val

Leu

Asn

505

His

Ser

Asn

Cys

Phe

330

Cys

Gly

Asn

Glu

Tyr

410

His

Asn

Ile

Ala

Leu

490

Asp

Ser

Ser

Val

Pro

570

Cys

17

Ser

Ala

Ser

Ile

395

Leu

Gly

Phe

Leu

Phe

475

Ser

His

Gly

Phe

Thr

555

Phe

Val

Asn

Thr

Asn

380

Val

His

Thr

Val

Tyr

460

Asp

His

Ser

Ala

Cys

540

Asn

Thr

Ser

Ser

Gln

365

Val

Ile

Leu

Asp

Asp

445

Cys

Leu

Glu

Phe

Asn

525

Val

Ser

Leu

Thr

Ser

350

Val

Tyr

Thr

Gly

Asp

430

Ala

Asp

Asp

Gln

Val

510

Leu

Asp

Tyr

Gln

Ser

335

Asp

Pro

Lys

Lys

Leu

415

Asp

Leu

Asp

Asp

Pro

495

Asn

Ile

Thr

Gly

Ser

575

Leu

Pro

Tyr

Phe

Tyr

400

Leu

Val

Ile

Pro

Gly

480

Ile

Ile

Ala

Arg

Tyr

560

Val

Leu
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Ala

Gly

Ile

625

Met

Glu

Tyr

Gly

Tyr

705

Thr

Asp

Val

Val

Phe

785

Val

Lys

Ala

Ser

Val

610

Thr

Thr

Gly

Thr

Ala

690

Val

Phe

Gly

Cys

Lys

770

Ser

Ser

Gln

Leu

Ala

595

Lys

Gly

Leu

Ile

Ser

675

Val

Asp

Asn

Ser

Lys

755

Ile

Met

Val

Leu

Gln

580

Cys

Phe

Thr

Asp

Ile

660

Asp

Tyr

Asp

Ser

Asn

740

Ser

Ala

Ser

Asp

Leu

820

Leu

Thr

Thr

Pro

Val

645

Thr

Ser

Ser

Asp

Thr

725

Cys

Gly

Pro

Ile

Cys

805

Thr

Ser

Ile

Ser

Lys

630

Cys

Leu

Gly

Val

Ile

710

Arg

Thr

Ser

Thr

Arg

790

Ala

Gln

Ala

Asp

Leu

615

Pro

Thr

Thr

Gln

Thr

695

Val

Glu

Glu

Ile

Val

775

Thr

Thr

Tyr

Arg

Leu

600

Tyr

Leu

Lys

Asn

Leu

680

Pro

Gly

Leu

Pro

Gly

760

Thr

Glu

Tyr

Thr

Leu

45053

585

Phe

Phe

Glu

Tyr

Ser

665

Leu

Cys

Val

Pro

Val

745

Tyr

Gly

Tyr

Val

Ala

825

Glu

Gly

Gln

Gly

Thr

650

Ser

Ala

Ser

Ile

Gly

730

Leu

Val

Asn

Leu

Cys

810

Ala

Ser

18

Tyr

Phe

Val

635

Ile

Phe

Phe

Phe

Ser

715

Phe

Val

Pro

Ile

Gln

795

Asn

Cys

Val

Pro

Thr

620

Thr

Tyr

Leu

Lys

Ser

700

Ser

Phe

Tyr

Ser

Ser

780

Leu

Gly

Lys

Glu

Glu

605

Glu

Asp

Gly

Ala

Asn

685

Glu

Leu

Tyr

Ser

Gln

765

Ile

Tyr

Asn

Thr

Val

590

Phe

Gly

Val

Phe

Gly

670

Val

Gln

Ser

His

Asn

750

Ser

Pro

Asn

Ser

Ile

830

Asn

Gly

Glu

Ser

Lys

655

Val

Thr

Ala

Ser

Ser

735

Ile

Gly

Thr

Thr

Arg

815

Glu

Ser

Ser

Leu

Phe

640

Gly

Tyr

Ser

Ala

Ser

720

Asn

Gly

Gln

Asn

Pro

800

Cys

Ser

Met
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Leu

Asn

865

Asp

Ala

Asp

Ala

Glu

945

Gly

Ala

Gln

Ser

Gly

Val

Gln

Ser

Ile

Thr
850

Gly

Pro

Leu

Tyr

Gln
930

Lys

Gly

Arg

Gln

Ala
1010

Leu
1025

Asn
1040

His
1055

Arg
1070

Thr

835

Ile

Asp

Ala

Phe

Lys

915

Tyr

Leu

Phe

Leu

Leu

995

Phe

Asn

Ser

Asn

Leu

Gly

Ser

Gly

Ser

Asn

900

Arg

Tyr

His

Thr

Asn

980

Leu

Glu

Thr

Gln

Phe

Asp

Arg

Glu

Tyr

Gly

885

Lys

Cys

Ser

Met

Ser

965

Tyr

Ala

Ser

Val

Gly

Gln

Ile

Leu

Glu

Asn

870

Arg

Val

Ser

Gly

Tyr

950

Ala

Leu

Glu

Val

Ala

Ala

Ala

Leu

Ser

45053

840

Ala
855

Phe Thr Asn Val

Val

Val Thr Asn Gly

Asn Gly Arg Ser

Leu Gln Leu

Val Gln Lys

Ala

Leu

845

Thr Ile

860

875

890

905

920

Val Met Val Leu

935

Ser Ala Ser Leu

Ala

Ala

Ser Phe

Ala Leu Pro

Arg

Leu

Val

Pro

Ile

Gly Val

Ser Phe

Gly Thr

Ala Asp

925

Gly Val

940

955

970

Leu Gln Thr

985

1000

Lys
1015

His
1030

Ala
1045

Ile
1060

Ser
1075

Ala

Glu Ala

Ala Leu

Leu Thr

Ser Ser

Ala Asp

Leu Asn

Ile

Thr

Gln

Ser

Val

Ala

19

Phe

Asp

Ser

Lys

Leu

Ile

Gln

Phe

Gly

Ser Tyr

Val Leu

10

Gln
1020

Val
1035

Thr
1050

Asp
1065

Val
1080

Val

Ser

Ser

Ile

Val

910

Leu

Val

Gly Met

Ala

Gln
990

05

Thr

Gln

Val

Asp

Asp

Ala

Ser

Val

Glu

895

Asp

Val

Asp

Val

Val

975

Arg

Ser

Glu

Gln

Ile

Arg

Gln

Phe
Tyr
880
Asp
Glu
Cys
Ala
Leu
960

Gln

Asn

Asn Ser Ala Ile Gly Asn Ile Thr

Lys

Val

Leu

Tyr

Leu

Thr
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Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Pro

1085

Thr
1100

Lys
1115

Cys
1130

Pro
1145

Phe
1160

Ile
1175

Glu
1190

Arg
1205

Ile
1220

Leu
1235

Asp
1250

Pro
1265

Ile
1280

Glu
1295

Asp
1310

Trp

Lys

Val

Gly

Gln

Ile

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Trp

Tyr

Asn

Gly

Gly

Asp

Leu

Gln

Phe

Ser

Asp

Ile

Asp

Asp

Leu

Glu

Val

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Trp

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Leu

1090

Val
1105

Val
1120

Glu
1135

Phe
1150

Ala
1165

Arg
1180

Thr
1195

Arg
1210

Val
1225

Pro
1240

Ser
1255

Asn
1270

Gln
1285

Leu
1300

Asn
1315

Ile

45053

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Val

Ala

Ser

Ile

His

Ala

Pro

Thr

Pro

Tyr

Tyr

Pro

Thr

Ser

Tyr

Val

Phe

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Ile

20

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

1085

Lys
1110

Gln
1125

Leu
1140

Leu
1155

Cys
1170

Val
1185

Phe
1200

Ser
1215

Leu
1230

Val
1245

Thr
1260

Asn
1275

Leu
1290

Asn
1305

Tyr
1320

Leu

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

Ile

Ala

Tyr

Gln

Pro

Asn

Phe

Ser

Phe

Arg

Lys

Pro

Thr

Asn

Thr

Lys

Phe

Gln

Gly

Ala

Gly

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp

Val
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Val

Cys

Pro Arg Leu Gln Pro Tyr Glu

132

Ser
134

Cys
135

137

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

<400>

Met

Leu

Arg

Leu

Thr

65

Ile

Asp

His

Thr

Phe

145

Val

Lys

Ser

Arg

Gly

50

Gly

Asp

Pro

Asn

Leu

130

Asn

Gly

5

Leu Leu Val Phe Cys

0

Gly Cys Cys Cys Ala

5

0

10
1383
PRT

1330

45053

1335

Cys Ile Ser Thr Gly Cys Cys Gly

1345

1350

Cys Phe Ser Gly Cys

1360

1365

Val Phe Glu Lys Val

1375

virut gay bénh dich tiéu

10

Ser

Leu

Phe

35

Gly

Leu

Ala

Ser

Ala

115

Gly

Lys

Ile

Leu

Pro

20

Phe

Tyr

Glu

Gly

Gly

100

Ile

Pro

Ala

Thr

Asn

Gln

Ser

Leu

Thr

Gln

85

Tyr

Ala

Thr

Ile

Trp
165

Tyr

Asp

Lys

Pro

Ala

70

Gly

Gln

Arg

Val

Pro

150

Asp

Phe

Val

Phe

Ser

55

Ser

Phe

Leu

Leu

Asn

135

Ala

Asn

Trp

Thr

Asn

40

Met

Gly

Glu

Tyr

Arg

120

Asp

Tyr

Asp

chdy ¢ lon

Leu

Arg

Val

Asn

Val

Ile

Leu

105

Ile

Val

Met

Arg

Phe

10

Cys

Gln

Ser

His

Gly

His

Cys

Thr

Gln

Val
170

21

Leu

Gln

Ala

Ser

Gly

75

Ile

Lys

Gln

Thr

Asp

155

Thr

1380

Pro

Ser

Pro

Ser

60

Ile

Ser

Ala

Phe

Gly

140

Gly

Val

Val

Thr

Ala

45

Trp

Phe

Gln

Thr

Pro

125

Arg

Lys

Phe

Leu

Ile

30

Val

Tyr

Leu

Glu

Asn

110

Asn

Asn

Asn

Ala

Ser

15

Asn

Val

Cys

Ser

Pro

95

Gly

Asn

Cys

Ile

Asp
175

Cys Arg Gly

His Val Gln

Thr

Phe

Val

Gly

Tyr

80

Phe

Asn

Lys

Leu

Val

160

Lys
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Ile

Cys

Tyr

Glu

225

Thr

Phe

Asn

Gly

Asn

305

Asn

Ala

His

Tyr

Leu

385

Gly

Asp

Tyr

Tyr

Tyr

210

Pro

Asp

Leu

Gln

Leu

290

Gly

Asp

Leu

Leu

Cys

370

Ala

Asp

Ala

His

Asn

195

Met

Cys

Ser

Leu

Pro

275

Gly

Ala

Thr

Gly

Ala

355

Phe

Val

Val

Val

Phe
180
Lys
Leu
Thr
Asn
Ser
260
Leu
Gln
Ala
Ser
Thr
340
Thr
Leu
Leu

Tyr

Thr
420

Tyr

Arg

Asn

Ala

Gly

245

Asn

Leu

Phe

Ala

Val

325

Asn

Phe

Lys

Pro

Val

405

Ile

Leu

Ser

Val

Asn

230

His

Asp

Val

Phe

Gln

310

Ile

Leu

Thr

Val

Pro

390

Asn

Asn

Lys

Cys

Thr

215

Cys

Ile

Ser

Asn

Ser

295

Arg

Leu

Ser

Ile

Asp

375

Thr

Gly

Phe

Asn

Ala

200

Ser

Ser

Pro

Thr

Cys

280

Phe

Ala

Ala

Phe

Pro

360

Thr

Val

Phe

Thr

45053

Asp

185

Met

Ala

Gly

Glu

Leu

265

Leu

Asn

Pro

Glu

Val

345

Leu

Tyr

Arg

Gly

Gly
425

Trp

Gln

Gly

Tyr

Gly

250

Leu

Leu

Gln

Glu

Gly

330

Cys

Gly

Asn

Glu

Tyr

410

His

22

Ser

Tyr

Glu

Ala

235

Phe

His

Ala

Thr

Ala

315

Ser

Ser

Ala

Ser

Ile

395

Leu

Gly

Arg

Val

Asp

220

Val

Ser

Gly

Ile

Met

300

Leu

Ile

Asn

Thr

Asn

380

Val

His

Thr

Val

Tyr

205

Gly

Asn

Phe

Lys

Pro

285

Asp

Arg

Val

Ser

Gln

365

Val

Ile

Leu

Asp

Ala

190

Thr

Ile

Val

Asn

Val

270

Lys

Gly

Phe

Leu

Ser

350

Val

Tyr

Thr

Gly

Asp
430

Thr

Pro

Tyr

Phe

Asn

255

Val

Ile

Val

Asn

His

335

Asp

Pro

Lys

Lys

Leu

415

Asp

Arg

Thr

Tyr

Ala

240

Trp

Ser

Tyr

Cys

Ile

320

Thr

Pro

Tyr

Phe

Tyr

400

Leu

Val
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Ser

Glu

Val

465

Phe

Ser

Thr

Ser

Gln

545

Val

Asn

Ala

Gly

Ile

625

Met

Glu

Tyr

Gly

Val

450

Ser

Tyr

Phe

Val

Asp

530

Phe

Ser

Asp

Ser

Val

610

Thr

Thr

Gly

Thr

Phe

435

Gln

Gln

Pro

Val

Ser

515

Thr

Thr

Lys

Tyr

Ala

595

Lys

Gly

Leu

Ile

Ser
675

Trp

Gly

Leu

Ile

Thr

500

Ala

Thr

Ile

Ser

Leu

580

Cys

Phe

Thr

Asp

Ile

660

Asp

Thr

Thr

Lys

Ser

485

Leu

Ser

Ile

Ser

Gln

565

Ser

Thr

Thr

Pro

Val

645

Thr

Ser

Ile

Ala

Cys

470

Ser

Pro

Phe

Asn

Leu

550

Asp

Phe

Ile

Ser

Lys

630

Cys

Leu

Gly

Ala

Ile

455

Ser

Arg

Ser

Gly

Gly

535

Phe

Ser

Ser

Asp

Leu

615

Pro

Thr

Thr

Gln

Ser

440

Gln

Gln

Asn

Phe

Gly

520

Phe

Tyr

Asn

Lys

Leu

600

Tyr

Leu

Lys

Asn

Leu
680

45053

Thr

Arg

Val

Leu

Asn

505

His

Ser

Asn

Cys

Phe

585

Phe

Phe

Glu

Tyr

Ser

665

Leu

Asn

Ile

Ala

Leu

490

Asp

Ser

Ser

Val

Pro

570

Cys

Gly

Gln

Gly

Thr

650

Ser

Ala

23

Phe

Leu

Phe

475

Ser

His

Gly

Phe

Thr

555

Phe

Val

Tyr

Phe

Val

635

Ile

Phe

Phe

Val

Tyr

460

Asp

His

Ser

Ala

Cys

540

Asn

Thr

Ser

Pro

Thr

620

Thr

Tyr

Leu

Lys

Asp

445

Cys

Leu

Glu

Phe

Asn

525

Val

Ser

Leu

Thr

Glu

605

Glu

Asp

Gly

Ala

Asn
685

Ala

Asp

Asp

Gln

Val

510

Leu

Asp

Tyr

Gln

Ser

590

Phe

Gly

Val

Phe

Gly

670

Val

Leu

Asp

Asp

Pro

495

Asn

Ile

Thr

Gly

Ser

575

Leu

Gly

Glu

Ser

Lys

655

Val

Thr

Ile

Pro

Gly

480

Ile

Ile

Ala

Arg

Tyr

560

Val

Leu

Ser

Leu

Phe

640

Gly

Tyr

Ser
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Gly

Tyr

705

Thr

Asp

Val

Val

Phe

785

Val

Lys

Ala

Leu

Asn

865

Asp

Leu

Asp

Ala

Ala

690

Val

Phe

Gly

Cys

Lys

770

Ser

Ser

Gln

Leu

Thr

850

Gly

Pro

Ala

Tyr

Gln
930

Val

Asp

Asn

Ser

Lys

755

Ile

Met

Val

Leu

Gln

835

Ile

Asp

Ala

Phe

Lys

915

Tyr

Tyr

Asp

Ser

Asn

740

Ser

Ala

Ser

Asp

Leu

820

Leu

Ser

Gly

Ser

Asn

900

Arg

Tyr

Ser

Asp

Thr

725

Cys

Gly

Pro

Ile

Cys

805

Thr

Ser

Glu

Tyr

Gly

885

Lys

Cys

Ser

Val

Ile

710

Arg

Thr

Ser

Thr

Arg

790

Ala

Gln

Ala

Glu

Asn

870

Arg

Val

Ser

Gly

Thr

695

Val

Glu

Glu

Ile

Val

775

Thr

Thr

Tyr

Arg

Ala

855

Phe

Val

Val

Asn

Val
935

Pro

Gly

Leu

Pro

Gly

760

Thr

Glu

Tyr

Thr

Leu

840

Leu

Thr

Val

Thr

Gly

920

Met

45053

Cys

Val

Pro

Val

745

Tyr

Gly

Tyr

Val

Ala

825

Glu

Gln

Asn

Gln

Asn

905

Arg

Val

Ser

Ile

Gly

730

Leu

Val

Asn

Leu

Cys

810

Ala

Ser

Leu

Val

Lys

890

Gly

Ser

Leu

24

Phe

Ser

715

Phe

Val

Pro

Ile

Gln

795

Asn

Cys

Val

Ala

Leu

875

Arg

Leu

Val

Pro

Ser

700

Ser

Phe

Tyr

Ser

Ser

780

Leu

Gly

Lys

Glu

Thr

860

Gly

Ser

Gly

Ala

Gly
940

Glu

Leu

Tyr

Ser

Gln

765

Ile

Tyr

Asn

Thr

Val

845

Ile

Val

Phe

Thr

Asp

925

Val

Gln

Ser

His

Asn

750

Ser

Pro

Asn

Ser

Ile

830

Asn

Ser

Ser

Ile

Val

910

Leu

Val

Ala

Ser

Ser

735

Ile

Gly

Thr

Thr

Arg

815

Glu

Ser

Ser

Val

Glu

895

Asp

Val

Asp

Ala

Ser

720

Asn

Gly

Gln

Asn

Pro

800

Cys

Ser

Met

Phe

Tyr

880

Asp

Glu

Cys

Ala
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Glu

945

Gly

Ala

Gln

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Glu

Lys

Gly

Arg

Gln

Ala
1010

Leu
1025

Asn
1040

His
1055

Arg
1070

Thr
1085

Thr
1100

Lys
1115

Cys
1130

Pro
1145

Phe
1160

Ile
1175

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Gly

Gln

Ile

Ala

Leu His

Phe Thr

Leu Asn
980

Leu Leu
995

Glu

Thr

Gln

Phe

Asp

Arg

Tyr

Asn

Gly

Gly

Asp

Leu

Met

Ser

965

Tyr

Ala

Ser

Val

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Leu

Val

Thr

45053

955

970

985

Tyr Ser
950
Ala Ala
Leu Ala
Glu Ser Phe
1000
Val Lys Glu
1015
Ala His Ala
1030
Ala Ala Leu
1045
Ala Ile Ser
1060
Leu Ser Ala
1075
Ser Ala Leu
1090
Glu Val Gln
1105
Cys Val Lys
1120
Gly Glu His
1135
Leu Phe Leu
1150
Ile Ala 1Ile
1165
Leu Arg Glu
1180

Ala

Leu

Thr

Ser

Asp

Asn

Ala

Ser

Ile

His

Ala

Pro

Ile

Thr

Gln

Ser

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly

25

Ser

Lys

Leu

Ile

Gln

Phe

Arg

Ser

Ser

Val

Leu

Leu

1005

Gln
1020

Val
1035

Thr
1050

Asp
1065

Val
1080

Val
1095

Lys
1110

Gln
1125

Leu
1140

Leu
1155

Cys
1170

Val
1185

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val

Leu

Ser

Glu

Gln

Ile

Arg

Gln

Ala

Tyr

Gln

Pro

Asn

Phe

Ala Ser Leu Ile Gly Gly Met Val Leu
960

Ala Leu Pro Phe Ser Tyr Ala Val Gln
975

Leu Gln Thr Asp Val Leu Gln Arg Asn
990

Asn Ser Ala Ile Gly Asn Ile Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Gly

Asp

Thr
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His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Pro

Val

Cys

Pro

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

<400>

Met Lys Ser Leu Asn Tyr Phe Trp Leu Phe Leu Pro Val Leu Ser Thr
10

1

Glu
1190

Arg
1205

Ile
1220

Leu
1235

Asp
1250

Pro
1265

Ile
1280

Glu
1295

Asp
1310

Trp
1325

Ser
1340

Cys
1355

Arg
1370

11
1383
PRT
virut

11

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Trp

Leu

Gly

Leu

Gln

Phe

Ser

Asp

Ile

Asp

Asp

Leu

Glu

Val

Leu

Cys

Gln

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Trp

Val

Cys

Pro

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Leu

Phe

Cys

Tyr

Thr
1195

Arg
1210

Val
1225

Pro
1240

Ser
1255

Asn
1270

Gln
1285

Leu
1300

Asn
1315

Ile
1330

Cys
1345

Ala
1360

Glu
1375

45053

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Val

Cys

Cys

Val

Thr

Pro

Tyr

Tyr

Pro

Thr

Ser

Tyr

Val

Phe

Ile

Phe

Phe

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Ile

Ser

Ser

Glu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

Thr

Gly

Lys

bénh dich tiéu chdy ¢ lon

26

Phe
1200

Ser
1215

Leu
1230

Val
1245

Thr
1260

Asn
1275

Leu
1290

Asn
1305

Tyr
1320

Leu
1335

Gly
1350

Cys
1365

Val
1380

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

Ile

Cys

Cys

His

Ser

Phe

Arg

Lys

Pro

Thr

Asn

Thr

Lys

Phe

Cys

Arg

Val

15

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp

Val

Gly

Gly

Gln
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Leu

Arg

Leu

Thr

65

Ile

Asp

His

Thr

Phe

145

Val

Ile

Cys

Tyr

Glu

225

Thr

Phe

Ser

Arg

Gly

Gly

Asp

Pro

Asn

Leu

130

Asn

Gly

Tyr

Tyr

Tyr

210

Pro

Asp

Leu

Leu

Phe

35

Gly

Leu

Ala

Ser

Ala

115

Gly

Lys

Ile

His

Asn

195

Met

Cys

Ser

Leu

Pro

20

Phe

Tyr

Glu

Gly

Gly

100

Ile

Pro

Ala

Thr

Phe

180

Lys

Leu

Thr

Asn

Ser
260

Gln

Ser

Leu

Thr

Gln

85

Tyr

Ala

Thr

Ile

Trp

165

Tyr

Arg

Asn

Ala

Gly

245

Asn

Asp

Lys

Pro

Ala

70

Gly

Gln

Arg

Val

Pro

150

Asp

Leu

Ser

Val

Asn

230

His

Asp

Val

Phe

Ser

55

Ser

Phe

Leu

Leu

Asn

135

Ala

Asn

Lys

Cys

Thr

215

Cys

Ile

Ser

Thr

Asn

40

Met

Gly

Glu

Tyr

Arg

120

Asp

Tyr

Asp

Asn

Ala

200

Ser

Ser

Pro

Thr

45053

Arg

25

Val

Asn

Val

Ile

Leu

105

Ile

Val

Met

Arg

Asp

185

Met

Ala

Gly

Glu

Leu
265

Cys

Gln

Ser

His

Gly

90

His

Cys

Thr

Gln

Val

170

Trp

Gln

Gly

Tyr

Gly

250

Leu

217

Gln

Ala

Ser

Gly

75

Ile

Lys

Gln

Thr

Asp

155

Thr

Ser

Tyr

Glu

Ala

235

Phe

His

Ser

Pro

Ser

60

Ile

Ser

Ala

Phe

Gly

140

Gly

Val

Arg

Val

Asp

220

Val

Ser

Gly

Thr

Ala

45

Trp

Phe

Gln

Thr

Pro

125

Arg

Lys

Phe

Val

Tyr

205

Gly

Asn

Phe

Lys

Ile

30

Val

Tyr

Leu

Glu

Asn

110

Asn

Asn

Asn

Ala

Ala

190

Thr

Ile

Val

Asn

Val
270

Asn

Val

Cys

Ser

Pro

95

Gly

Asn

Cys

Ile

Asp

175

Thr

Pro

Tyr

Phe

Asn

255

Val

Phe

Val

Gly

Tyr

80

Phe

Asn

Lys

Leu

Val

160

Lys

Arg

Thr

Tyr

Ala

240

Trp

Ser
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Asn

Gly

Asn

305

Asn

Ala

His

Tyr

Leu

385

Gly

Asp

Ser

Glu

Val

465

Phe

Ser

Thr

Gln

Leu

290

Gly

Asp

Leu

Leu

Cys

370

Ala

Asp

Ala

Gly

Val

450

Ser

Tyr

Phe

Val

Pro

275

Gly

Ala

Thr

Gly

Ala

355

Phe

Val

Val

Val

Phe

435

Gln

Gln

Pro

Val

Ser
515

Leu

Gln

Ala

Ser

Thr

340

Thr

Leu

Leu

Tyr

Thr

420

Trp

Gly

Leu

Ile

Thr

500

Ala

Leu

Phe

Ala

Val

325

Asn

Phe

Lys

Pro

Val

405

Ile

Thr

Thr

Lys

Ser

485

Leu

Ser

Val

Phe

Gln

310

Ile

Leu

Thr

Val

Pro

390

Asn

Asn

Ile

Ala

Cys

470

Ser

Pro

Phe

Asn

Ser

295

Arg

Leu

Ser

Ile

Asp

375

Thr

Gly

Phe

Ala

Ile

455

Ser

Arg

Ser

Gly

Cys

280

Phe

Ala

Ala

Phe

Pro

360

Thr

Val

Phe

Thr

Ser

440

Gln

Gln

Asn

Phe

Gly
520

45053

Leu

Asn

Pro

Glu

Val

345

Leu

Tyr

Arg

Gly

Gly

425

Thr

Arg

Val

Leu

Asn

505

His

Leu

Gln

Glu

Gly

330

Cys

Gly

Asn

Glu

Tyr

410

His

Asn

Ile

Ala

Leu

490

Asp

Ser

28

Ala

Thr

Ala

315

Ser

Ser

Ala

Ser

Ile

395

Leu

Gly

Phe

Leu

Phe

475

Ser

His

Gly

Ile

Met

300

Leu

Ile

Asn

Thr

Asn

380

Val

His

Thr

Val

Tyr

460

Asp

His

Ser

Ala

Pro

285

Asp

Arg

Val

Ser

Gln

365

Val

Ile

Leu

Asp

Asp

445

Cys

Leu

Glu

Phe

Asn
525

Lys

Gly

Phe

Leu

Ser

350

Val

Tyr

Thr

Gly

Asp

430

Ala

Asp

Asp

Gln

Val

510

Leu

Tle

Val

Asn

His

335

Asp

Pro

Lys

Lys

Leu

415

Asp

Leu

Asp

Asp

Pro

495

Asn

Ile

Tyr

Cys

Ile

320

Thr

Pro

Tyr

Phe

Tyr

400

Leu

Val

Ile

Pro

Gly

480

Ile

Ile

Ala
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Ser

Gln

545

Val

Asn

Ala

Gly

Ile

625

Met

Glu

Tyr

Gly

Tyr

705

Thr

Asp

Val

Val

Asp

530

Phe

Ser

Asp

Ser

Val

610

Thr

Thr

Gly

Thr

Ala

690

Val

Phe

Gly

Cys

Lys
770

Thr

Thr

Lys

Tyr

Ala

595

Lys

Gly

Leu

Ile

Ser

675

Val

Asp

Asn

Ser

Lys

755

Ile

Thr

Ile

Ser

Leu

580

Cys

Phe

Thr

Asp

Ile

660

Asp

Tyr

Asp

Ser

Asn

740

Ser

Ala

Ile

Ser

Gln

565

Ser

Thr

Thr

Pro

Val

645

Thr

Ser

Ser

Asp

Thr

725

Cys

Gly

Pro

Asn

Leu

550

Asp

Phe

Ile

Ser

Lys

630

Cys

Leu

Gly

Val

Ile

710

Arg

Thr

Ser

Thr

Gly

535

Phe

Ser

Ser

Asp

Leu

615

Pro

Thr

Thr

Gln

Thr

695

Val

Glu

Glu

Ile

Val
775

Phe

Tyr

Asn

Lys

Leu

600

Tyr

Leu

Lys

Asn

Leu

680

Pro

Gly

Leu

Pro

Gly

760

Thr

45053

Ser

Asn

Cys

Phe

585

Phe

Phe

Glu

Tyr

Ser

665

Leu

Cys

Val

Pro

Val

745

Tyr

Gly

Ser

Val

Pro

570

Cys

Gly

Gln

Gly

Thr

650

Ser

Ala

Ser

Ile

Gly

730

Leu

Val

Asn

29

Phe

Thr

555

Phe

Val

Tyr

Phe

Val

635

Ile

Phe

Phe

Phe

Ser

715

Phe

Val

Pro

Ile

Cys

540

Asn

Thr

Ser

Pro

Thr

620

Thr

Tyr

Leu

Lys

Ser

700

Ser

Phe

Tyr

Ser

Ser
780

Val

Ser

Leu

Thr

Glu

605

Glu

Asp

Gly

Ala

Asn

685

Glu

Leu

Tyr

Ser

Gln

765

Ile

Asp

Tyr

Gln

Ser

590

Phe

Gly

Val

Phe

Gly

670

Val

Gln

Ser

His

Asn

750

Ser

Pro

Thr

Gly

Ser

575

Leu

Gly

Glu

Ser

Lys

655

Val

Thr

Ala

Ser

Ser

735

Ile

Gly

Thr

Arg

Tyr

560

Val

Leu

Ser

Leu

Phe

640

Gly

Tyr

Ser

Ala

Ser

720

Asn

Gly

Gln

Asn
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Phe

785

Val

Lys

Ala

Leu

Asn

865

Asp

Ala

Asp

Ala

Glu

945

Gly

Ala

Gln

Ser

Gly

Ser

Ser

Gln

Leu

Thr

850

Gly

Pro

Ala

Tyr

Gln

930

Lys

Gly

Arg

Gln

Ala

1010

Leu
1025

Met

Val

Leu

Gln

835

Ile

Asp

Ala

Phe

Lys

915

Tyr

Leu

Phe

Leu

Leu
995

Phe Glu Ser Val Lys

Asn Thr Val Ala His

Ser

Asp

Leu

820

Leu

Ser

Gly

Ser

Asn

900

Arg

Tyr

His

Thr

Asn

980

Leu

Ile

Cys

805

Thr

Ser

Glu

Tyr

Gly

885

Lys

Cys

Ser

Met

Ser

965

Tyr

Ala

Arg

790

Ala

Gln

Ala

Glu

Asn

870

Arg

Val

Ser

Gly

Tyr

950

Ala

Leu

Glu

Thr

Thr

Tyr

Arg

Ala

855

Phe

Val

Val

Asn

Val

935

Ser

Ala

Ala

Ser

Glu

Tyr

Thr

Leu

840

Leu

Thr

Val

Thr

Gly

920

Met

Ala

Ala

Leu

Phe
1000

45053

Tyr

Val

Ala

825

Glu

Gln

Asn

Gln

Asn

905

Arg

Val

Ser

Leu

Gln
985

Asn Ser Ala Ile Gly Asn Ile Thr

Leu

Cys

810

Ala

Ser

Leu

Val

Lys

890

Gly

Ser

Leu

Leu

Pro

970

Thr

Gln

795

Asn

Cys

Val

Ala

Leu

875

Arg

Leu

Val

Pro

Ile

955

Phe

Asp

Leu

Gly

Lys

Glu

Thr

860

Gly

Ser

Gly

Ala

Gly

940

Gly

Ser

Val

Tyr

Asn

Thr

Val

845

Ile

Val

Phe

Thr

Asp

925

Val

Gly

Tyr

Leu

Asn

Ser

Ile

830

Asn

Ser

Ser

Ile

Val

910

Leu

Val

Met

Ala

Gln
990

1005

Glu Ala Ile Ser Gln

1015

1020

Ala Leu Thr Lys Val

1030

30

1035

Thr

Arg

815

Glu

Ser

Ser

Val

Glu

895

Asp

Val

Asp

Val

Val

975

Arg

Pro

800

Cys

Ser

Met

Phe

Tyr

880

Asp

Glu

Cys

Ala

Leu

960

Gln

Asn

Thr Ser Lys

Gln Glu Val
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Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Asn
1040

His
1055

Arg
1070

Thr
1085

Thr
1100

Lys
1115

Cys
1130

Pro
1145

Phe
1160

Ile
1175

Glu
1190

Arg
1205

Ile
1220

Leu
1235

Asp
1250

Pro
1265

Ser

Asn

Leu

Gly

Lys

Val

Gly

Gln

Ile

Ala

Leu

Met

Glu

Pro

Glu

Leu

Gln

Phe

Asp

Arg

Tyr

Asn

Gly

Gly

Asp

Leu

Gln

Phe

Ser

Asp

Ile

Asp

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Ala

Ala

Leu

Ser

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Ala
1045

Ile
1060

Ser
1075

Ala
1090

Val
1105

Val
1120

Glu
1135

Phe
1150

Ala
1165

Arg
1180

Thr
1195

Arg
1210

Val
1225

Pro
1240

Ser
1255

Asn
1270

45053

Leu

Ser

Ala

Leu

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Thr

Ser

Asp

Asn

Ala

Ser

Ile

His

Ala

Pro

Thr

Pro

Tyr

Tyr

Pro

Thr

Gln

Ser

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

31

Leu

Tle

Gln

Phe

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Thr
1050

Asp
1065

Val
1080

Val
1095

Lys
1110

Gln
1125

Leu
1140

Leu
1155

Cys
1170

Val
1185

Phe
1200

Ser
1215

Leu
1230

Val
1245

Thr
1260

Asn
1275

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Gln

Ile

Arg

Gln

Ala

Tyr

Gln

Pro

Asn

Phe

Ser

Phe

Arg

Lys

Pro

Thr

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Gly

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly
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Glu

Thr

Val

Pro

Val

Cys

Pro

Ile
1280

Glu
1295

Asp
1310

Trp
1325

Ser
1340

Cys
1355

Arg
1370

<210> 1
<211> 1
<212> P

<213>

<400> 1

Ala

Glu

Leu

Trp

Leu

Gly

Leu

2
383
RT

virut

2

Met Lys Ser

1

Leu

Arg

Leu

Thr

65

Ile

Asp

Ser

Arg

Gly

50

Gly

Asp

Pro

Leu

Phe

35

Gly

Leu

Ala

Ser

Asp

Leu

Glu

Val

Leu

Cys

Gln

gay

Leu

Pro

20

Phe

Tyr

Glu

Gly

Gly
100

Leu

Gln

Trp

Trp

Val

Cys

Pro

Glu

Ser

Leu

Leu

Phe

Cys

Tyr

Gln

Arg

1285

Leu

Ile

1300

Asn

Arg

1315

Ile

Val

1330

Cys

Cys

1345

Ala

Cys

1360

Glu

Val

1375

bénh dich tiéu

Asn

Gln

Ser

Leu

Thr

Gln

85

Tyr

Tyr

Asp

Lys

Pro

Ala

70

Gly

Gln

Phe

Val

Phe

Ser

55

Ser

Phe

Leu

Trp

Thr

Asn

40

Met

Gly

Glu

Tyr

45053

Ser

Tyr

Val

Phe

Ile

Phe

Phe

Glu

Asn

Glu

Ile

Ser

Ser

Glu

chdy ¢ lon

Leu

Arg

Val

Asn

Val

Ile

Leu
105

Phe

10

Cys

Gln

Ser

His

Gly

His

32

Leu

Gln

Ala

Ser

Gly

75

Ile

Lys

Ser

Ile

Thr

Val

Thr

Gly

Lys

Leu

1290

Asn

1305

Tyr

1320

Leu

1335

Gly

1350

Cys

1365

Val

1380

Pro

Ser

Pro

Ser

60

Ile

Ser

Ala

Val

Thr

Ala

45

Trp

Phe

Gln

Thr

Arg

Asn

Ile

Ile

Cys

Cys

His

Leu

Ile

30

Val

Tyr

Leu

Glu

Asn
110

Asn

Thr

Lys

Phe

Cys

Arg

Val

Ser

15

Asn

Val

Cys

Ser

Pro

95

Gly

Thr

Leu

Trp

Val

Gly

Gly

Gln

Thr

Phe

Val

Gly

Tyr

80

Phe

Asn
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His

Thr

Phe

145

Val

Ile

Cys

Tyr

Glu

225

Thr

Phe

Asn

Gly

Asn

305

Asn

Ala

His

Asn

Leu

130

Asn

Gly

Tyr

Tyr

Tyr

210

Pro

Asp

Leu

Gln

Leu

290

Gly

Asp

Leu

Leu

Ala

115

Gly

Lys

Ile

His

Asn

195

Met

Cys

Ser

Leu

Pro

275

Gly

Ala

Thr

Gly

Ala
355

Ile

Pro

Ala

Thr

Phe

180

Lys

Leu

Thr

Asn

Ser

260

Leu

Gln

Ala

Ser

Thr

340

Thr

Ala

Thr

Ile

Trp

165

Tyr

Arg

Asn

Ala

Gly

245

Asn

Leu

Phe

Ala

Val

325

Asn

Phe

Arg

Val

Pro

150

Asp

Leu

Ser

Val

Asn

230

His

Asp

Val

Phe

Gln

310

Ile

Leu

Thr

Leu

Asn

135

Ala

Asn

Lys

Cys

Thr

215

Cys

Ile

Ser

Asn

Ser

295

Arg

Leu

Ser

Ile

Arg

120

Asp

Tyr

Asp

Asn

Ala

200

Ser

Ser

Pro

Thr

Cys

280

Phe

Ala

Ala

Phe

Pro
360

45053

Ile

Val

Met

Arg

Asp

185

Met

Ala

Gly

Glu

Leu

265

Leu

Asn

Pro

Glu

Val

345

Leu

Cys

Thr

Gln

Val

170

Trp

Gln

Gly

Tyr

Gly

250

Leu

Leu

Gln

Glu

Gly

330

Cys

Gly

33

Gln

Thr

Asp

155

Thr

Ser

Tyr

Glu

Ala

235

Phe

His

Ala

Thr

Ala

315

Ser

Ser

Ala

Phe

Gly

140

Gly

Val

Arg

Val

Asp

220

Val

Ser

Gly

Ile

Met

300

Leu

Ile

Asn

Thr

Pro

125

Arg

Lys

Phe

Val

Tyr

205

Gly

Asn

Phe

Lys

Pro

285

Asp

Arg

Val

Ser

Gln
365

Asn

Asn

Asn

Ala

Ala

190

Thr

Ile

Val

Asn

Val

270

Lys

Gly

Phe

Leu

Ser

350

Val

Asn

Cys

Ile

Asp

175

Thr

Pro

Tyr

Phe

Asn

255

Val

Ile

Val

Asn

His

335

Asp

Pro

Lys

Leu

Val

160

Lys

Arg

Thr

Tyr

Ala

240

Trp

Ser

Tyr

Cys

Ile

320

Thr

Pro

Tyr
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Tyr

Leu

385

Gly

Asp

Ser

Glu

Val

465

Phe

Ser

Thr

Ser

Gln

545

Val

Asn

Ala

Gly

Cys

370

Ala

Asp

Ala

Gly

Val

450

Ser

Tyr

Phe

Val

Asp

530

Phe

Ser

Asp

Ser

Val
610

Phe

Val

Val

Val

Phe

435

Gln

Gln

Pro

Val

Ser

515

Thr

Thr

Lys

Tyr

Ala

595

Lys

Leu

Leu

Tyr

Thr

420

Trp

Gly

Leu

Ile

Thr

500

Ala

Thr

Ile

Ser

Leu

580

Cys

Phe

Lys

Pro

Val

405

Ile

Thr

Thr

Lys

Ser

485

Leu

Ser

Ile

Ser

Gln

565

Ser

Thr

Thr

Val

Pro

390

Asn

Asn

Ile

Ala

Cys

470

Ser

Pro

Phe

Asn

Leu

550

Asp

Phe

Ile

Ser

Asp

375

Thr

Gly

Phe

Ala

Ile

455

Ser

Arg

Ser

Gly

Gly

535

Phe

Ser

Ser

Asp

Leu
615

Thr

Val

Phe

Thr

Ser

440

Gln

Gln

Asn

Phe

Gly

520

Phe

Tyr

Asn

Lys

Leu

600

Tyr

45053

Tyr

Arg

Gly

Gly

425

Thr

Arg

Val

Leu

Asn

505

His

Ser

Asn

Cys

Phe

585

Phe

Phe

Asn

Glu

Tyr

410

His

Asn

Ile

Ala

Leu

490

Asp

Ser

Ser

Val

Pro

570

Cys

Gly

Gln

34

Ser

Ile

395

Leu

Gly

Phe

Leu

Phe

475

Ser

His

Gly

Phe

Thr

555

Phe

Val

Tyr

Phe

Asn

380

Val

His

Thr

Val

Tyr

460

Asp

His

Ser

Ala

Cys

540

Asn

Thr

Ser

Pro

Thr
620

Val

Ile

Leu

Asp

Asp

445

Cys

Leu

Glu

Phe

Asn

525

Val

Ser

Leu

Thr

Glu

605

Glu

Tyr

Thr

Gly

Asp

430

Ala

Asp

Asp

Gln

Val

510

Leu

Asp

Tyr

Gln

Ser

590

Phe

Gly

Lys

Lys

Leu

415

Asp

Leu

Asp

Asp

Pro

495

Asn

Ile

Thr

Gly

Ser

575

Leu

Gly

Glu

Phe

Tyr

400

Leu

Val

Ile

Pro

Gly

480

Ile

Ile

Ala

Arg

Tyr

560

Val

Leu

Ser

Leu
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Ile

625

Met

Glu

Tyr

Gly

Tyr

705

Thr

Asp

Val

Val

Phe

785

Val

Lys

Ala

Leu

Asn
865

Thr

Thr

Gly

Thr

Ala

690

Val

Phe

Gly

Cys

Lys

770

Ser

Ser

Gln

Leu

Thr

850

Gly

Gly

Leu

Ile

Ser

675

Val

Asp

Asn

Ser

Lys

755

Ile

Met

Val

Leu

Gln

835

Ile

Asp

Thr

Asp

Ile

660

Asp

Tyr

Asp

Ser

Asn

740

Ser

Ala

Ser

Asp

Leu

820

Leu

Ser

Gly

Pro

Val

645

Thr

Ser

Ser

Asp

Thr

725

Cys

Gly

Pro

Ile

Cys

805

Thr

Ser

Glu

Tyr

Lys

630

Cys

Leu

Gly

Val

Ile

710

Arg

Thr

Ser

Thr

Arg

790

Ala

Gln

Ala

Glu

Asn
870

Pro

Thr

Thr

Gln

Thr

695

Val

Glu

Glu

Ile

Val

775

Thr

Thr

Tyr

Arg

Ala

855

Phe

Leu

Lys

Asn

Leu

680

Pro

Gly

Leu

Pro

Gly

760

Thr

Glu

Tyr

Thr

Leu

840

Leu

Thr

45053

Glu

Tyr

Ser

665

Leu

Cys

Val

Pro

Val

745

Tyr

Gly

Tyr

Val

Ala

825

Glu

Gln

Asn

Gly

Thr

650

Ser

Ala

Ser

Ile

Gly

730

Leu

Val

Asn

Leu

Cys

810

Ala

Ser

Leu

Val

35

Val

635

Ile

Phe

Phe

Phe

Ser

715

Phe

Val

Pro

Ile

Gln

795

Asn

Cys

Val

Ala

Leu
875

Thr

Tyr

Leu

Lys

Ser

700

Ser

Phe

Tyr

Ser

Ser

780

Leu

Gly

Lys

Glu

Thr

860

Gly

Asp

Gly

Ala

Asn

685

Glu

Leu

Tyr

Ser

Gln

765

Ile

Tyr

Asn

Thr

Val

845

Ile

Val

Val

Phe

Gly

670

Val

Gln

Ser

His

Asn

750

Ser

Pro

Asn

Ser

Ile

830

Asn

Ser

Ser

Ser

Lys

655

Val

Thr

Ala

Ser

Ser

735

Ile

Gly

Thr

Thr

Arg

815

Glu

Ser

Ser

Val

Phe

640

Gly

Tyr

Ser

Ala

Ser

720

Asn

Gly

Gln

Asn

Pro

800

Cys

Ser

Met

Phe

Tyr
880
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Asp

Ala

Asp

Ala

Glu

945

Gly

Ala

Gln

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Pro

Leu

Tyr

Gln
930

Lys

Gly

Arg

Gln

Ala
1010

Leu
1025

Asn
1040

His
1055

Arg
1070

Thr
1085

Thr
1100

Lys
1115

Ala

Phe

Lys

915

Tyr

Leu

Phe

Leu

Leu

995

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Ser

Asn

900

Arg

Tyr

His

Thr

Asn

980

Leu

Glu

Thr

Gln

Phe

Asp

Arg

Tyr

Asn

Gly

885

Lys

Cys

Ser

Met

Ser

965

Tyr

Ala

Ser

Val

Gly

Gln

Ile

Leu

Thr

Glu

Arg

Val

Ser

Gly

Tyr

950

Ala

Leu

Glu

Val

Ala

Ala

Ala

Leu

Ser

Glu

Cys

Val Val Gln Lys

Val Thr Asn Gly

Asn Gly Arg Ser

45053

890

905

920

Val Met Val Leu

935

Ser Ala Ser Leu

Ala Ala Leu Pro

Ala Leu Gln Thr

Ser Phe

Arg

Leu

Val

Pro

Ile

Ser Phe

Gly Thr

Ala Asp

925

Gly Val

940

955

970

985

1000

Lys
1015

His
1030

Ala
1045

Ile
1060

Ser
1075

Ala
1090

Val
1105

Val
1120

Glu Ala

Ala Leu

Leu Thr

Ser Ser

Ala Asp

Leu Asn

Gln Ala

Lys Ser

Ile

Thr

Gln

Ser

Val

Ala

Ser

Gln

36

Phe

Ser

Lys

Leu

Ile

Gln

Phe

Arg

Ser

Ser Tyr

Asp Val Leu

10

Gln
1020

Val
1035

Thr
1050

Asp
1065

Val
1080

Val
1095

Lys
1110

Gln
1125

Ile

Val

910

Leu

Val

Gly Gly Met

Ala

Gln
990

05

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Glu

895

Asp

Val

Asp

Val

Val

975

Arg

Ser

Glu

Gln

Ile

Arg

Gln

Ala

Tyr

Asp

Glu

Cys

Ala

Leu

960

Gln

Asn

Asn Ser Ala Ile Gly Asn Ile Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly
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Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Pro

Val

Cys

Cys
1130

Pro
1145

Phe
1160

Ile
1175

Glu
1190

Arg
1205

Ile
1220

Leu
1235

Asp
1250

Pro
1265

Ile
1280

Glu
1295

Asp
1310

Trp
1325

Ser
1340

Cys
1355

Gly

Gln

Ile

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Trp

Leu

Gly

Gly

Gly

Asp

Leu

Gln

Phe

Ser

Asp

Ile

Asp

Asp

Leu

Glu

Val

Leu

Cys

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Trp

Val

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Leu

Phe

Cys

Glu
1135

Phe
1150

Ala
1165

Arg
1180

Thr
1195

Arg
1210

Val
1225

Pro
1240

Ser
1255

Asn
1270

Gln
1285

Leu
1300

Asn
1315

Ile
1330

Cys
1345

Ala
1360

45053

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Val

Cys

Cys

Ile

His

Ala

Pro

Thr

Pro

Tyr

Tyr

Pro

Thr

Ser

Tyr

Val

Phe

Ile

Phe

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Ile

Ser

Ser

37

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

Thr

Gly

Leu
1140

Leu
1155

Cys
1170

Val
1185

Phe
1200

Ser
1215

Leu
1230

Val
1245

Thr
1260

Asn
1275

Leu
1290

Asn
1305

Tyr
1320

Leu
1335

Gly
1350

Cys
1365

Val

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

Ile

Cys

Cys

Gln

Pro

Asn

Phe

Ser

Phe

Arg

Lys

Pro

Thr

Asn

Thr

Lys

Phe

Cys

Arg

Ala

Gly

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp

Val

Gly

Gly
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Pro Arg Leu Gln Pro Ala Glu

137

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

<400>

0

13
1383
PRT

45053

Val Phe Glu Lys Val Arg Val Gln

1375

virut gay bénh dich tiéu

13

Met Lys Ser

1

Leu

Arg

Leu

Thr

65

Ile

Asp

His

Thr

Phe

145

Val

Ile

Cys

Tyr

Ser

Arg

Gly

50

Gly

Asp

Pro

Asn

Leu

130

Asn

Gly

Tyr

Tyr

Tyr

Leu

Phe

35

Gly

Leu

Ala

Ser

Ala

115

Gly

Lys

Ile

His

Asn

195

Met

Leu

Pro

20

Phe

Tyr

Glu

Gly

Gly

100

Ile

Pro

Ala

Thr

Phe

180

Lys

Leu

Asn

Gln

Ser

Leu

Thr

Gln

85

Tyr

Ala

Thr

Ile

Trp

165

Tyr

Arg

Asn

Tyr

Asp

Lys

Pro

Ala

70

Gly

Gln

Arg

Val

Pro

150

Asp

Leu

Ser

Val

Phe

Val

Phe

Ser

55

Ser

Phe

Leu

Leu

Asn

135

Ala

Asn

Lys

Cys

Thr

Trp

Thr

Asn

40

Met

Gly

Glu

Tyr

Arg

120

Asp

Tyr

Asp

Asn

Ala

200

Ser

chay ¢ lon

Leu

Arg

25

Val

Asn

Val

Ile

Leu

105

Ile

Val

Met

Arg

Asp

185

Met

Ala

Phe

10

Cys

Gln

Ser

His

Gly

90

His

Cys

Thr

Gln

Val

170

Trp

Gln

Gly

38

Leu

Gln

Ala

Ser

Gly

75

Ile

Lys

Gln

Thr

Asp

155

Thr

Ser

Tyr

Glu

1380

Pro

Ser

Pro

Ser

60

Ile

Ser

Ala

Phe

Gly

140

Gly

Val

Arg

Val

Asp

Val

Thr

Ala

45

Trp

Phe

Gln

Thr

Pro

125

Arg

Lys

Phe

Val

Tyr

205

Gly

Leu

Ile

30

Val

Tyr

Leu

Glu

Asn

110

Asn

Asn

Asn

Ala

Ala

190

Thr

Ile

Ser

15

Asn

Val

Cys

Ser

Pro

95

Gly

Asn

Cys

Ile

Asp

175

Thr

Pro

Tyr

Thr

Phe

Val

Gly

Tyr

80

Phe

Asn

Lys

Leu

Val

160

Lys

Arg

Thr

Tyr
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Glu

225

Thr

Phe

Asn

Gly

Asn

305

Asn

Ala

His

Tyr

Leu

385

Gly

Asp

Ser

Glu

Val

210

Pro

Asp

Leu

Gln

Leu

290

Gly

Asp

Leu

Leu

Cys

370

Ala

Asp

Ala

Gly

Val

450

Ser

Cys

Ser

Leu

Pro

275

Gly

Ala

Thr

Gly

Ala

355

Phe

Val

Val

Val

Phe

435

Gln

Gln

Thr

Asn

Ser

260

Leu

Gln

Ala

Ser

Thr

340

Thr

Leu

Leu

Tyr

Thr

420

Trp

Gly

Leu

Ala

Gly

245

Asn

Leu

Phe

Ala

Val

325

Asn

Phe

Lys

Pro

Val

405

Ile

Thr

Thr

Lys

Asn

230

His

Asp

Val

Phe

Gln

310

Ile

Leu

Thr

Val

Pro

390

Asn

Asn

Ile

Ala

Cys

215

Cys

Ile

Ser

Asn

Ser

295

Arg

Leu

Ser

Ile

Asp

375

Thr

Gly

Phe

Ala

Ile

455

Ser

Ser

Pro

Thr

Cys

280

Phe

Ala

Ala

Phe

Pro

360

Thr

Val

Phe

Thr

Ser

440

Gln

Gln

45053

Gly

Glu

Leu

265

Leu

Asn

Pro

Glu

Val

345

Leu

Tyr

Arg

Gly

Gly

425

Thr

Arg

Val

Tyr

Gly

250

Leu

Leu

Gln

Glu

Gly

330

Cys

Gly

Asn

Glu

Tyr

410

His

Asn

Ile

Ala

39

Ala

235

Phe

His

Ala

Thr

Ala

315

Ser

Ser

Ala

Ser

Ile

395

Leu

Gly

Phe

Leu

Phe

220

Val

Ser

Gly

Ile

Met

300

Leu

Ile

Asn

Thr

Asn

380

Val

His

Thr

Val

Tyr

460

Asp

Asn

Phe

Lys

Pro

285

Asp

Arg

Val

Ser

Gln

365

Val

Ile

Leu

Asp

Asp

445

Cys

Leu

Val

Asn

Val

270

Lys

Gly

Phe

Leu

Ser

350

Val

Tyr

Thr

Gly

Asp

430

Ala

Asp

Asp

Phe

Asn

255

Val

Ile

Val

Asn

His

335

Asp

Pro

Lys

Lys

Leu

415

Asp

Leu

Asp

Asp

Ala

240

Trp

Ser

Tyr

Cys

Ile

320

Thr

Pro

Tyr

Phe

Tyr

400

Leu

Val

Ile

Pro

Gly
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465

Phe

Ser

Thr

Ser

Gln

545

Val

Asn

Ala

Gly

Ile

625

Met

Glu

Tyr

Gly

Tyr

705

Thr

Tyr

Phe

Val

Asp

530

Phe

Ser

Asp

Ser

Val

610

Thr

Thr

Gly

Thr

Ala

690

Val

Phe

Pro

Val

Ser

515

Thr

Thr

Lys

Tyr

Ala

595

Lys

Gly

Leu

Ile

Ser

675

Val

Asp

Asn

Ile

Thr

500

Ala

Thr

Ile

Ser

Leu

580

Cys

Phe

Thr

Asp

Ile

660

Asp

Tyr

Asp

Ser

Ser

485

Leu

Ser

Ile

Ser

Gln

565

Ser

Thr

Thr

Pro

Val

645

Thr

Ser

Ser

Asp

Thr

470

Ser

Pro

Phe

Asn

Leu

550

Asp

Phe

Ile

Ser

Lys

630

Cys

Leu

Gly

Val

Ile

710

Arg

Arg

Ser

Gly

Gly

535

Phe

Ser

Ser

Asp

Leu

615

Pro

Thr

Thr

Gln

Thr

695

Val

Glu

Asn

Phe

Gly

520

Phe

Tyr

Asn

Lys

Leu

600

Tyr

Leu

Lys

Asn

Leu

680

Pro

Gly

Leu

45053

Leu

Asn

505

His

Ser

Asn

Cys

Phe

585

Phe

Phe

Glu

Tyr

Ser

665

Leu

Cys

Val

Pro

Leu

490

Asp

Ser

Ser

Val

Pro

570

Cys

Gly

Gln

Gly

Thr

650

Ser

Ala

Ser

Ile

Gly

40

475

Ser

His

Gly

Phe

Thr

555

Phe

Val

Tyr

Phe

Val

635

Ile

Phe

Phe

Phe

Ser

715

Phe

His

Ser

Ala

Cys

540

Asn

Thr

Ser

Pro

Thr

620

Thr

Tyr

Leu

Lys

Ser

700

Ser

Phe

Glu

Phe

Asn

525

Val

Ser

Leu

Thr

Glu

605

Glu

Asp

Gly

Ala

Asn

685

Glu

Leu

Tyr

Gln

Val

510

Leu

Asp

Tyr

Gln

Ser

590

Phe

Gly

Val

Phe

Gly

670

Val

Gln

Ser

His

Pro

495

Asn

Ile

Thr

Gly

Ser

575

Leu

Gly

Glu

Ser

Lys

655

Val

Thr

Ala

Ser

Ser

480

Ile

Ile

Ala

Arg

Tyr

560

Val

Leu

Ser

Leu

Phe

640

Gly

Tyr

Ser

Ala

Ser

720

Asn
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Asp

Val

Val

Phe

785

Val

Lys

Ala

Leu

Asn

865

Asp

Leu

Asp

Ala

Glu

945

Gly

Ala

Gly

Cys

Lys

770

Ser

Ser

Gln

Leu

Thr

850

Gly

Pro

Ala

Tyr

Gln

930

Lys

Gly

Arg

Ser

Lys

755

Ile

Met

Val

Leu

Gln

835

Ile

Asp

Ala

Phe

Lys

915

Tyr

Leu

Phe

Leu

Asn

740

Ser

Ala

Ser

Asp

Leu

820

Leu

Ser

Gly

Ser

Asn

900

Arg

Tyr

His

Thr

Asn

725

Cys

Gly

Pro

Ile

Cys

805

Thr

Ser

Glu

Tyr

Gly

885

Lys

Cys

Ser

Met

Ser

965

Tyr

Thr

Ser

Thr

Arg

790

Ala

Gln

Ala

Glu

Asn

870

Arg

Val

Ser

Gly

Tyr

950

Ala

Leu

Glu

Ile

Val

775

Thr

Thr

Tyr

Arg

Ala

855

Phe

Val

Val

Asn

Val

935

Ser

Ala

Ala

Pro

Gly

760

Thr

Glu

Tyr

Thr

Leu

840

Leu

Thr

Val

Thr

Gly

920

Met

Ala

Ala

Leu

45053

Val

745

Tyr

Gly

Tyr

Val

Ala

825

Glu

Gln

Asn

Gln

Asn

905

Arg

Val

Ser

Leu

Gln

730

Leu

Val

Asn

Leu

Cys

810

Ala

Ser

Leu

Val

Lys

890

Gly

Ser

Leu

Leu

Pro

970

Thr

41

Val

Pro

Ile

Gln

795

Asn

Cys

Val

Ala

Leu

875

Arg

Leu

Val

Pro

Ile

955

Phe

Asp

Tyr

Ser

Ser

780

Leu

Gly

Lys

Glu

Thr

860

Gly

Ser

Gly

Ala

Gly

940

Gly

Ser

Val

Ser

Gln

765

Ile

Tyr

Asn

Thr

Val

845

Ile

Val

Phe

Thr

Asp

925

Val

Gly

Tyr

Leu

Asn

750

Ser

Pro

Asn

Ser

Ile

830

Asn

Ser

Ser

Ile

Val

910

Leu

Val

Met

Ala

Gln

735

Ile

Gly

Thr

Thr

Arg

815

Glu

Ser

Ser

Val

Glu

895

Asp

Val

Asp

Val

Val

975

Arg

Gly

Gln

Asn

Pro

800

Cys

Ser

Met

Phe

Tyr

880

Asp

Glu

Cys

Ala

Leu

960

Gln

Asn
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Gln

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

980

45053

985

Gln Leu Leu Ala Glu Ser Phe
1000

Ala
1010

Leu
1025

Asn
1040

His
1055

Arg
1070

Thr
1085

Thr
1100

Lys
1115

Cys
1130

Pro
1145

Phe
1160

Ile
1175

Glu
1190

Arg
1205

Ile

995

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Gly

Gln

Ile

Ala

Leu

Met

Glu

Glu

Thr

Gln

Phe

Asp

Arg

Tyr

Asn

Gly

Gly

Asp

Leu

Gln

Phe

Ser

Ser

Val

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Ala

Ala

Ala

Leu

Ser

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Lys
1015

His
1030

Ala
1045

Ile
1060

Ser
1075

Ala
1090

Val
1105

Val
1120

Glu
1135

Phe
1150

Ala
1165

Arg
1180

Thr
1195

Arg
1210

Val

Glu

Ala

Leu

Ser

Ala

Leu

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Ala

Leu

Thr

Ser

Asp

Asn

Ala

Ser

Ile

His

Ala

Pro

Thr

Pro

Tyr

Tle

Thr

Gln

Ser

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

42

Ser

Lys

Leu

Ile

Gln

Phe

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

990

1005

Gln
1020

Val
1035

Thr
1050

Asp
1065

Val
1080

Val
1095

Lys
1110

Gln
1125

Leu
1140

Leu
1155

Cys
1170

Val
1185

Phe
1200

Ser
1215

Leu

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Ser

Glu

Gln

Ile

Arg

Gln

Ala

Tyr

Gln

Pro

Asn

Phe

Ser

Phe

Arg

Asn Ser Ala Ile Gly Asn Ile Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Gly

Asp

Thr

Ser

Val

Asp
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Gln

Leu

Leu

Glu

Thr

Val

Pro

Val

Cys

Pro

1220

Leu Pro
1235

Asp Glu
1250

Pro Leu
1265

Ile Ala
1280

Glu Glu
1295

Asp Leu
1310

Trp Trp
1325

Ser Leu
1340

Cys Gly
1355

Arg Leu
1370

<210> 14
<211> 1383
<212> PRT
<213> wvirut

<400> 14

Met

1

Leu

Arg

Leu

Lys Ser

Ser Leu

Arg Phe
35

Gly Gly
50

Asp

Ile

Asp

Asp

Leu

Glu

Val

Leu

Cys

Gln

Leu

Pro

20

Phe

Tyr

Val Ile

Leu Ala

Val Phe

Leu Glu

Gln Ser

Trp Leu

Trp Leu

Val Phe

Cys Cys

Pro Ala

bénh dich tiéu

Asn Tyr

Gln Asp

Ser Lys

Leu Pro

1225

Pro
1240

Ser
1255

Asn
1270

Gln
1285

Leu
1300

Asn
1315

Ile
1330

Cys
1345

Ala
1360

Glu
1375

Phe Trp

Val Thr

Phe Asn

40

Ser Met

55

45053

Asp

Leu

Ala

Arg

Ile

Arg

Val

Cys

Cys

Val

Tyr Ile

Pro Asn

Thr Tyr

Ser Glu

Tyr Asn

Val Glu

Phe Ile

Ile Ser

Phe Ser

Phe Glu

Leu Phe Leu

10

Arg Cys Gln
25

Val Gln Ala

Asn Ser Ser

43

Asp

Arg

Leu

Ser

Ile

Thr

Val

Thr

Gly

Lys

chay ¢ lon

1230

Val
1245

Thr
1260

Asn
1275

Leu
1290

Asn
1305

Tyr
1320

Leu
1335

Gly
1350

Cys
1365

Val
1380

Pro Val

Ser Thr

Pro Ala

45

Ser Trp
60

Asn

Gly

Leu

Arg

Asn

Ile

Ile

Cys

Cys

Arg

Leu

Ile

30

Val

Tyr

Lys

Pro

Thr

Asn

Thr

Lys

Phe

Cys

Arg

Val

Ser

15

Asn

Val

Cys

Thr

Ser

Gly

Thr

Leu

Trp

Val

Gly

Gly

Gln

Thr

Phe

Val

Gly
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Thr

65

Ile

Asp

His

Thr

Phe

145

Val

Ile

Cys

Tyr

Glu

225

Thr

Phe

Asn

Gly

Asn
305

Gly

Asp

Pro

Asn

Leu

130

Asn

Gly

Tyr

Tyr

Tyr

210

Pro

Asp

Leu

Gln

Leu

290

Gly

Leu

Ala

Ser

Ala

115

Gly

Lys

Ile

His

Asn

195

Met

Cys

Ser

Leu

Pro

275

Gly

Ala

Glu

Gly

Gly

100

Ile

Pro

Ala

Thr

Phe

180

Lys

Leu

Thr

Asn

Ser

260

Leu

Gln

Ala

Thr

Gln

85

Tyr

Ala

Thr

Ile

Trp

165

Tyr

Arg

Asn

Ala

Gly

245

Asn

Leu

Phe

Ala

Ala

70

Gly

Gln

Arg

Val

Pro

150

Asp

Leu

Ser

Val

Asn

230

His

Asp

Val

Phe

Gln
310

Ser

Phe

Leu

Leu

Asn

135

Ala

Asn

Lys

Cys

Thr

215

Cys

Ile

Ser

Asn

Ser

295

Arg

Gly

Glu

Tyr

Arg

120

Asp

Tyr

Asp

Asn

Ala

200

Ser

Ser

Pro

Thr

Cys

280

Phe

Ala

45053

Val

Ile

Leu

105

Ile

Val

Met

Arg

Asp

185

Met

Ala

Gly

Glu

Leu

265

Leu

Asn

Pro

His

Gly

90

His

Cys

Thr

Gln

Val

170

Trp

Gln

Gly

Tyr

Gly

250

Leu

Leu

Gln

Glu

44

Gly

75

Ile

Lys

Gln

Thr

Asp

155

Thr

Ser

Tyr

Glu

Ala

235

Phe

His

Ala

Thr

Ala
315

Ile

Ser

Ala

Phe

Gly

140

Gly

Val

Arg

Val

Asp

220

Val

Ser

Gly

Ile

Met

300

Leu

Phe

Gln

Thr

Pro

125

Arg

Lys

Phe

Val

Tyr

205

Gly

Asn

Phe

Lys

Pro

285

Asp

Arg

Leu

Glu

Asn

110

Asn

Asn

Asn

Ala

Ala

190

Thr

Ile

Val

Asn

Val

270

Lys

Gly

Phe

Ser

Pro

95

Gly

Asn

Cys

Ile

Asp

175

Thr

Pro

Tyr

Phe

Asn

255

Val

Ile

Val

Asn

Tyr

80

Phe

Asn

Lys

Leu

Val

160

Lys

Arg

Thr

Tyr

Ala

240

Trp

Ser

Tyr

Cys

Ile
320
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Asn

Ala

His

Tyr

Leu

385

Gly

Asp

Ser

Glu

Val

465

Phe

Ser

Thr

Ser

Gln

545

Val

Asp

Leu

Leu

Cys

370

Ala

Asp

Ala

Gly

Val

450

Ser

Tyr

Phe

Val

Asp

530

Phe

Ser

Thr

Gly

Ala

355

Phe

Val

Val

Val

Phe

435

Gln

Gln

Pro

Val

Ser

515

Thr

Thr

Lys

Ser

Thr

340

Thr

Leu

Leu

Tyr

Thr

420

Trp

Gly

Leu

Ile

Thr

500

Ala

Thr

Ile

Ser

Val

325

Asn

Phe

Lys

Pro

Val

405

Ile

Thr

Thr

Lys

Ser

485

Leu

Ser

Ile

Ser

Gln
565

Ile

Leu

Thr

Val

Pro

390

Asn

Asn

Ile

Ala

Cys

470

Ser

Pro

Phe

Asn

Leu

550

Asp

Leu

Ser

Ile

Asp

375

Thr

Gly

Phe

Ala

Ile

455

Ser

Arg

Ser

Gly

Gly

535

Phe

Ser

Ala

Phe

Pro

360

Thr

Val

Phe

Thr

Ser

440

Gln

Gln

Asn

Phe

Gly

520

Phe

Tyr

Asn

45053

Glu

Val

345

Leu

Tyr

Arg

Gly

Gly

425

Thr

Arg

Val

Leu

Asn

505

His

Ser

Asn

Cys

Gly

330

Cys

Gly

Asn

Glu

Tyr

410

His

Asn

Ile

Ala

Leu

490

Asp

Ser

Ser

Val

Pro
570

45

Ser

Ser

Ala

Ser

Ile

395

Leu

Gly

Phe

Leu

Phe

475

Ser

His

Gly

Phe

Thr

555

Phe

Ile

Asn

Thr

Asn

380

Val

His

Thr

Val

Tyr

460

Asp

His

Ser

Ala

Cys

540

Asn

Thr

Val

Ser

Gln

365

Val

Ile

Leu

Asp

Asp

445

Cys

Leu

Glu

Phe

Asn

525

Val

Ser

Leu

Leu

Ser

350

Val

Tyr

Thr

Gly

Asp

430

Ala

Asp

Asp

Gln

Val

510

Leu

Asp

Tyr

Gln

His

335

Asp

Pro

Lys

Lys

Leu

415

Asp

Leu

Asp

Asp

Pro

495

Asn

Ile

Thr

Gly

Ser
575

Thr

Pro

Tyr

Phe

Tyr

400

Leu

Val

Ile

Pro

Gly

480

Ile

Ile

Ala

Arg

Tyr

560

Val
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Asn

Ala

Gly

Ile

625

Met

Glu

Tyr

Gly

Tyr

705

Thr

Asp

Val

Val

Phe

785

Val

Lys

Asp

Ser

Val

610

Thr

Thr

Gly

Thr

Ala

690

Val

Phe

Gly

Cys

Lys

770

Ser

Ser

Gln

Tyr

Ala

595

Lys

Gly

Leu

Ile

Ser

675

Val

Asp

Asn

Ser

Lys

755

Ile

Met

Val

Leu

Leu

580

Cys

Phe

Thr

Asp

Ile

660

Asp

Tyr

Asp

Ser

Asn

740

Ser

Ala

Ser

Asp

Leu
820

Ser

Thr

Thr

Pro

Val

645

Thr

Ser

Ser

Asp

Thr

725

Cys

Gly

Pro

Ile

Cys

805

Thr

Phe

Ile

Ser

Lys

630

Cys

Leu

Gly

Val

Ile

710

Arg

Thr

Ser

Thr

Arg

790

Ala

Gln

Ser

Asp

Leu

615

Pro

Thr

Thr

Gln

Thr

695

Val

Glu

Glu

Ile

Val

775

Thr

Thr

Tyr

Lys

Leu

600

Tyr

Leu

Lys

Asn

Leu

680

Pro

Gly

Leu

Pro

Gly

760

Thr

Glu

Tyr

Thr

45053

Phe

585

Phe

Phe

Glu

Tyr

Ser

665

Leu

Cys

Val

Pro

Val

745

Tyr

Gly

Tyr

Val

Ala
825

Cys

Gly

Gln

Gly

Thr

650

Ser

Ala

Ser

Ile

Gly

730

Leu

Val

Asn

Leu

Cys

810

Ala

46

Val

Tyr

Phe

Val

635

Ile

Phe

Phe

Phe

Ser

715

Phe

Val

Pro

Ile

Gln

795

Asn

Cys

Ser

Pro

Thr

620

Thr

Tyr

Leu

Lys

Ser

700

Ser

Phe

Tyr

Ser

Ser

780

Leu

Gly

Lys

Thr

Glu

605

Glu

Asp

Gly

Ala

Asn

685

Glu

Leu

Tyr

Ser

Gln

765

Ile

Tyr

Asn

Thr

Ser

590

Phe

Gly

Val

Phe

Gly

670

Val

Gln

Ser

His

Asn

750

Ser

Pro

Asn

Ser

Ile
830

Leu

Gly

Glu

Ser

Lys

655

Val

Thr

Ala

Ser

Ser

735

Ile

Gly

Thr

Thr

Arg

815

Glu

Leu

Ser

Leu

Phe

640

Gly

Tyr

Ser

Ala

Ser

720

Asn

Gly

Gln

Asn

Pro

800

Cys

Ser
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Ala

Leu

Asn

865

Asp

Ala

Asp

Ala

Glu

945

Gly

Ala

Gln

Ser

Gly

Val

Gln

Ser

Leu Gln
835

Thr Ile
850

Gly Asp

Pro Ala

Ala Phe

Tyr Lys
915

Gln Tyr
930

Lys Leu

Gly Phe

Arg Leu

Gln Leu
995

Ala Phe
1010

Leu Asn
1025

Asn Ser
1040

His Asn
1055

Arg Leu
1070

Leu

Ser

Gly

Ser

Asn

900

Arg

Tyr

His

Thr

Asn

980

Leu

Glu

Thr

Gln

Phe

Asp

Ser

Glu

Tyr

Gly

885

Lys

Cys

Ser

Met

Ser

965

Tyr

Ala

Ser

Val

Gly

Gln

Ile

Ala

Glu

Asn

870

Arg

Val

Ser

Gly

Tyr

950

Ala

Leu

Glu

Val

Ala

Ala

Ala

Leu

Arg

Ala
855

Phe

Val

Val

Asn

Val
935

Ser

Ala

Ala

Ser

Lys
101

His
103

Ala
104

Ile
106

Ser
107

Leu

840

Leu

Thr

Val

Thr

Gly

920

Met

Ala

Ala

Leu

Phe
1000

Glu Ala

5

Ala Leu

0

Leu Thr

5

Ser Ser

0

Ala Asp

5

45053

Glu

Gln

Asn

Gln

Asn

905

Arg

Val

Ser

Leu

Gln
985

Asn Ser Ala Ile Gly Asn Ile Thr

Ser

Leu

Val

Lys

890

Gly

Ser

Leu

Leu

Pro

970

Thr

47

Ile

Thr

Gln

Ser

Val

Val

Ala

Leu

875

Arg

Leu

Val

Pro

Ile

955

Phe

Asp

Ser

Lys

Leu

Ile

Gln

Glu

Thr

860

Gly

Ser

Gly

Ala

Gly

940

Gly

Ser

Val

Val

845

Ile

Val

Phe

Thr

Asp

925

Val

Asn

Ser

Ser

Ile

Val

910

Leu

Val

Gly Met

Tyr

Leu

10

Gln

1020

Val

1035

Thr

1050

Asp

1065

Val

1080

Ala

Gln
990

05

Thr

Gln

Val

Asp

Asp

Ser

Ser

Val

Glu

895

Asp

Val

Asp

Val

Val

975

Arg

Ser

Glu

Gln

Ile

Arg

Met

Phe

Tyr

880

Asp

Glu

Cys

Ala

Leu

960

Gln

Asn

Lys

Val

Leu

Tyr

Leu
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Ile

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Thr
1085

Thr
1100

Lys
1115

Cys
1130

Pro
1145

Phe
1160

Ile
1175

Glu
1190

Arg
1205

Ile
1220

Leu
1235

Asp
1250

Pro
1265

Ile
1280

Glu
1295

Asp
1310

Gly

Lys

Val

Gly

Gln

Ile

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Arg

Tyr

Asn

Gly

Gly

Asp

Leu

Gln

Phe

Ser

Asp

Ile

Asp

Asp

Leu

Glu

Leu

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Ser

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Ala
1090

Val
1105

Val
1120

Glu
1135

Phe
1150

Ala
1165

Arg
1180

Thr
1195

Arg
1210

Val
1225

Pro
1240

Ser
1255

Asn
1270

Gln
1285

Leu
1300

Asn
1315

45053

Leu

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Asn

Ala

Ser

Ile

His

Ala

Pro

Thr

Pro

Tyr

Tyr

Pro

Thr

Ser

Tyr

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

48

Phe

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val
1095

Lys
1110

Gln
1125

Leu
1140

Leu
1155

Cys
1170

Val
1185

Phe
1200

Ser
1215

Leu
1230

Val
1245

Thr
1260

Asn
1275

Leu
1290

Asn
1305

Tyr
1320

Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

Gln

Ala

Tyr

Gln

Pro

Asn

Phe

Ser

Phe

Arg

Lys

Pro

Thr

Asn

Thr

Lys

Thr

Gln

Gly

Ala

Gly

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp
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Pro

Val

Cys

Pro

Trp
132

Ser
134

Cys
135

Arg
137

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

<400>

Met

Leu

Arg

Leu

Trp

65

Phe

Gln

Thr

Pro

Gly
145

Lys

Ser

Arg

Gly

50

Tyr

Val

Glu

Asn

Ser

130

Arg

Trp Val

5

Leu Leu

0

Gly Cys

5

Leu Gln

0

15
1388
PRT

virut gay

15

Ser

Leu

Phe

35

Gly

Cys

Ser

Pro

Gly

115

Ile

Asn

Leu

Pro

20

Phe

Tyr

Ala

His

Phe

100

Asn

Lys

Cys

Trp Leu

Val Phe

Cys Cys

Pro Ala

Ile

Val

1330

Cys

Cys

1345

Ala

Cys

1360

Glu

Val

1375

bénh dich tiéu

Thr

Gln

Ser

Leu

Gly

Ile

85

Asp

Thr

Thr

Leu

Tyr

Asp

Lys

Pro

Gln

70

Arg

Pro

Asn

Leu

Phe
150

Phe

Val

Phe

Ile

55

His

Gly

Ser

Ala

Gly

135

Asn

Trp

Thr

Asn

40

Gly

Pro

Gly

Gly

Thr

120

Pro

Lys

45053

Phe

Ile

Phe

Phe

Ser Gly Cys

chdy & lon

Leu

Arg

Val

Glu

Thr

His

Tyr

105

Ala

Thr

Ala

Phe

10

Cys

Gln

Asn

Ala

Gly

Gln

Arg

Ala

Ile

49

Leu

Ser

Ala

Gln

Ser

75

Phe

Leu

Leu

Asn

Pro
155

Ile Val Leu Ile Phe Val

1335

Ser Thr Gly Cys Cys Gly

1350

Cys Arg Gly
1365

Glu Lys Val Arg Val Gln

1380

Pro Val Leu Ser Thr
15

Ala Asn Thr Asn Phe
30

Pro Ala Val Val Val
45

Gly Val Asn Ser Thr

Gly Val His Gly Ile
80

Glu Ile Gly Ile Ser
95

Tyr Leu His Lys Ala
110

Arg Ile Cys Gln Phe
125

Asn Asp Val Thr Thr
140

Ala His Met Ser Glu
160
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His

Ser

Ala

Glu

Ile

225

Val

Asn

Val

Lys

Gly

305

Phe

Leu

Ser

Val

Tyr

385

Thr

Ser

Asp

Thr

Pro

210

Ser

Phe

Asn

Val

Ile

290

Val

Asn

His

Asn

Pro

370

Lys

Lys

Val

Lys

Lys

195

Thr

Tyr

Ala

Trp

Ser

275

Tyr

Cys

Ile

Thr

Pro

355

Tyr

Phe

Tyr

Val

Ile

180

Cys

Tyr

Gln

Thr

Phe

260

Asn

Gly

Asn

Asn

Ala

340

His

Tyr

Leu

Gly

Gly

165

Tyr

Tyr

Tyr

Pro

Glu

245

Leu

Gln

Leu

Gly

Asp

325

Leu

Leu

Cys

Ala

Asp
405

Ile

Tyr

Asn

Met

Cys

230

Pro

Leu

Pro

Gly

Ala

310

Thr

Gly

Ala

Phe

Val

390

Val

Thr

Phe

Ser

Leu

215

Thr

Asn

Ser

Leu

Gln

295

Ala

Ser

Thr

Thr

Leu

375

Leu

Tyr

Trp

Tyr

Gly

200

Asn

Ala

Gly

Asn

Leu

280

Phe

Val

Val

Asn

Phe

360

Lys

Pro

Val

45053

Asp

Phe

185

Gly

Val

Asn

His

Asp

265

Val

Phe

Gln

Ile

Phe

345

Ala

Val

Pro

Asn

Asn

170

Lys

Cys

Thr

Cys

Ile

250

Ser

Asn

Ser

Arg

Leu

330

Ser

Ile

Asp

Thr

Gly
410

50

Asp

Asn

Ala

Ser

Ile

235

Pro

Thr

Cys

Phe

Ala

315

Ala

Phe

Pro

Thr

Val

395

Phe

Arg

Asp

Met

Ala

220

Gly

Glu

Leu

Leu

Asn

300

Pro

Glu

Val

Leu

Tyr

380

Arg

Gly

Val

Trp

Gln

205

Gly

Tyr

Gly

Val

Leu

285

Gln

Glu

Gly

Cys

Gly

365

Asn

Glu

Tyr

Thr

Ser

190

Tyr

Glu

Ala

Phe

His

270

Ala

Thr

Ala

Ser

Ser

350

Ala

Ser

Ile

Leu

Val

175

Arg

Val

Asp

Ala

Ser

255

Gly

Ile

Ile

Leu

Ile

335

Asn

Thr

Thr

Val

His
415

Phe

Val

Tyr

Gly

Asn

240

Phe

Lys

Pro

Asp

Arg

320

Val

Ser

Gln

Val

Ile

400

Leu
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Gly

Asp

Ala

Asp

465

Asp

Gln

val

Leu

Asp

545

Tyr

Gln

Ser

Phe

Gly

625

Val

Phe

Leu

Asp

Leu

450

Asp

Asp

Pro

Asn

Ile

530

Thr

Gly

Ser

Leu

Gly

610

Glu

Ser

Lys

Leu

Val

435

Ile

Pro

Gly

Ile

Ile

515

Ala

Arg

Tyr

Val

Leu

595

Ser

Leu

Phe

Gly

Asp

420

Ser

Glu

Val

Phe

Ser

500

Thr

Ser

Gln

Val

Asn

580

Ala

Gly

Ile

Met

Glu
660

Ala

Gly

Val

Ser

Tyr

485

Phe

Val

Asp

Phe

Ser

565

Asp

Ser

Val

Thr

Thr

645

Gly

Val

Phe

Gln

Gln

470

Pro

Val

Ser

Thr

Thr

550

Lys

Tyr

Ala

Lys

Gly

630

Leu

Ile

Thr

Trp

Gly

455

Leu

Ile

Thr

Ala

Thr

535

Ile

Ser

Leu

Cys

Phe

615

Thr

Asp

Ile

Ile

Thr

440

Thr

Lys

Ser

Leu

Ser

520

Ile

Ser

Gln

Ser

Thr

600

Thr

Pro

Val

Thr

45053

Asn

425

Ile

Ala

Cys

Ser

Pro

505

Phe

Asn

Leu

Asp

Phe

585

Ile

Ser

Lys

Cys

Leu
665

Phe

Ala

Ile

Ser

Arg

490

Ser

Gly

Gly

Phe

Ser

570

Ser

Asp

Leu

Pro

Thr

650

Thr

51

Thr

Ser

Gln

Gln

475

Asn

Phe

Gly

Phe

Tyr

555

Asn

Lys

Leu

Tyr

Leu

635

Lys

Asn

Gly

Thr

Arg

460

Val

Leu

Asn

His

Ser

540

Asn

Cys

Phe

Phe

Phe

620

Glu

Tyr

Ser

His

Asn

445

Ile

Ala

Leu

Asp

Ser

525

Ser

Val

Pro

Cys

Gly

605

Gln

Gly

Thr

Ser

Gly

430

Phe

Leu

Phe

Ser

His

510

Gly

Phe

Thr

Phe

Val

590

Tyr

Phe

Val

Ile

Phe
670

Thr

Val

Tyr

Asp

His

495

Ser

Ala

Cys

Asn

Thr

575

Ser

Pro

Thr

Thr

Tyr

655

Leu

Asp

Asp

Cys

Leu

480

Glu

Phe

Asn

Val

Ser

560

Leu

Thr

Glu

Lys

Asp

640

Gly

Ala
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Gly

Val

Gln

705

Ser

His

Asn

Ser

Pro

785

Asn

Ser

Ile

Asn

Ser

865

Ser

Ile

Val

Val

Thr

690

Ala

Ser

Ser

Ile

Gly

770

Thr

Thr

Arg

Glu

Ser

850

Ser

Val

Glu

Asp

Tyr

675

Ser

Ala

Ser

Asn

Gly

755

Gln

Asn

Pro

Cys

Ser

835

Met

Phe

Tyr

Asp

Glu
915

Tyr

Gly

Tyr

Thr

Asp

740

Val

Val

Phe

Val

Lys

820

Ala

Leu

Asn

Asp

Ala

900

Asp

Thr

Ala

Val

Phe

725

Gly

Cys

Lys

Ser

Ser

805

Gln

Leu

Thr

Gly

Pro

885

Leu

Tyr

Ser

Val

Asp

710

Asn

Ser

Lys

Ile

Met

790

Val

Leu

Gln

Ile

Asp

870

Ala

Phe

Lys

Asp

Tyr

695

Asp

Ser

Asn

Ser

Ala

775

Ser

Asp

Leu

Leu

Ser

855

Gly

Ser

Asn

Arg

Ser

680

Ser

Asp

Thr

Cys

Gly

760

Pro

Ile

Cys

Thr

Ser

840

Glu

Tyr

Gly

Lys

Cys
920

45053

Gly

Val

Ile

Arg

Thr

745

Ser

Thr

Arg

Ala

Gln

825

Ala

Glu

Asn

Arg

Val

905

Ser

Gln

Thr

Val

Glu

730

Glu

Ile

Val

Thr

Thr

810

Tyr

Arg

Ala

Phe

Val

890

Val

Asn

52

Leu

Pro

Gly

715

Leu

Pro

Gly

Thr

Glu

795

Tyr

Thr

Leu

Leu

Thr

875

Val

Thr

Gly

Leu

Cys

700

Val

Pro

Val

Tyr

Gly

780

Tyr

Val

Ala

Glu

Gln

860

Asn

Gln

Asn

Arg

Ala

685

Ser

Ile

Gly

Leu

Val

765

Asn

Leu

Cys

Ala

Ser

845

Leu

Val

Lys

Gly

Ser
925

Phe

Phe

Ser

Phe

Val

750

Pro

Ile

Gln

Asn

Cys

830

Val

Ala

Leu

Arg

Leu

910

Val

Lys

Ser

Ser

Phe

735

Tyr

Ser

Ser

Leu

Gly

815

Lys

Glu

Thr

Gly

Ser

895

Gly

Ala

Asn

Glu

Leu

720

Tyr

Ser

Gln

Ile

Tyr

800

Asn

Thr

Val

Ile

Val

880

Phe

Thr

Asp
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Leu

Val

945

Met

Ala

Gln

Asn

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val
930

Asp

Val

Val

Arg

Ile
1010

Ser
1025

Glu
1040

Gln
1055

Ile
1070

Arg
1085

Gln
1100

Ala
1115

Tyr
1130

Gln
1145

Pro
1160

Cys

Ala

Leu

Gln

Asn

995

Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Ser

Ala

Glu

Gly

Ala

980

Gln

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Gln

Lys

Gly

965

Arg

Gln

Ala

Leu

Asn

His

Arg

Thr

Thr

Lys

Cys

Pro

Phe

45053

Tyr Tyr Ser Gly Val Met Val Leu Pr
935 940
Leu His Met Tyr Ser Ala Ser Leu Il
950 955
Phe Thr Ser Ala Ala Ala Leu Pro Ph
970
Leu Asn Tyr Leu Ala Leu Gln Thr As
985 99
Leu Leu Ala Glu Ser Phe Asn Ser
1000 1005
Phe Glu Ser Val Lys Glu Ala Ile
1015 1020
Asn Thr Val Ala His Ala Leu Thr
1030 1035
Ser Gln Gly Ala Ala Leu Thr Gln
1045 1050
Asn Phe Gln Ala Ile Ser Ser Ser
1060 1065
Leu Asp Ile Leu Ser Ala Asp Val
1075 1080
Gly Arg Leu Ser Ala Leu Asn Ala
1090 1095
Lys Tyr Thr Glu Val Gln Ala Ser
1105 1110
Val Asn Glu Cys Val Lys Ser Gln
1120 1125
Gly Gly Asp Gly Glu His Ile Phe
1135 1140
Gln Gly Leu Leu Phe Leu His Thr
1150 1155
Val Asp Val Ile Ala Ile Ala Gly
1165 1170

53

o Gly

e Gly

e Ser
975

p Val
0

Ala Ile Gly

Ser

Lys

Leu

Ile

Gln

Phe

Arg

Ser

Ser

Val

Leu

Val

Gly

960

Tyr

Leu

Gln

Val

Thr

Asp

Val

Val

Lys

Gln

Leu

Leu

Cys
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Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

Ile

Cys

Cys

His

<210>
<211>
<212>

Asn
1175

Phe
1190

Ser
1205

Phe
1220

Arg
1235

Lys
1250

Pro
1265

Thr
1280

Asn
1295

Thr
1310

Lys
1325

Phe
1340

Cys
1355

Arg
1370

Val
1385

16
1388
PRT

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp

Val

Gly

Gly

Gln

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Pro

Val

Cys

Pro

Cys

Ile

Glu

Arg

Ile

Leu

Asp

Pro

Ile

Glu

Asp

Trp

Ser

Cys

Arg

Gly

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Trp

Leu

Gly

Leu

Leu
1180

Gln
1195

Phe
1210

Ser
1225

Asp
1240

Ile
1255

Asp
1270

Asp
1285

Leu
1300

Glu
1315

Val
1330

Leu
1345

Cys
1360

Gln
1375

45053

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Trp

Val

Cys

Pro

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Leu

Phe

Cys

Tyr

Arg

Thr

Arg

Val

Pro

Ser

Asn

Gln

Leu

Asn

Ile

Cys

Ala

Glu

54

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Ile

Cys

Cys

Val

Pro
1185

Thr
1200

Pro
1215

Tyr
1230

Tyr
1245

Pro
1260

Thr
1275

Ser
1290

Tyr
1305

Val
1320

Phe
1335

Ile
1350

Phe
1365

Phe
1380

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Ile

Ser

Ser

Glu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

Thr

Gly

Lys

Val

Phe

Ser

Leu

Val

Thr

Asn

Leu

Asn

Tyr

Leu

Gly

Cys

Val
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<213>

<400>

16

Met Lys Ser

1

Leu

Arg

Leu

Trp

65

Phe

Gln

Thr

Pro

Gly

145

His

Ser

Ala

Glu

Ile
225

Ser

Arg

Gly

Tyr

Val

Glu

Asn

Ser

130

Arg

Ser

Asp

Thr

Pro

210

Ser

Leu

Phe

35

Gly

Cys

Ser

Pro

Gly

115

Ile

Asn

Val

Lys

Lys

195

Thr

Tyr

Leu

Pro

20

Phe

Tyr

Ala

His

Phe

100

Asn

Lys

Cys

Val

Ile

180

Cys

Tyr

Gln

Thr

Gln

Ser

Leu

Gly

Ile

85

Asp

Thr

Thr

Leu

Gly

165

Tyr

Tyr

Tyr

Pro

Tyr

Asp

Lys

Pro

Gln

70

Arg

Pro

Asn

Leu

Phe

150

Ile

Tyr

Asn

Met

Cys
230

Phe

Val

Phe

Ile

55

His

Gly

Ser

Ala

Gly

135

Asn

Thr

Phe

Ser

Leu

215

Thr

virut gay bénh dich tiéu

Trp

Thr

Asn

40

Gly

Pro

Gly

Gly

Thr

120

Pro

Lys

Trp

Tyr

Gly

200

Asn

Ala

45053

chay & lon

Leu

Arg

25

Val

Glu

Thr

His

Tyr

105

Ala

Thr

Ala

Asp

Phe

185

Gly

Val

Asn

Phe

10

Cys

Gln

Asn

Ala

Gly

90

Gln

Arg

Ala

Ile

Asn

170

Lys

Cys

Thr

Cys

55

Leu

Ser

Ala

Gln

Ser

75

Phe

Leu

Leu

Asn

Pro

155

Asp

Asn

Ala

Ser

Ile
235

Pro

Ala

Pro

Gly

60

Gly

Glu

Tyr

Arg

Asn

140

Ala

Arg

Asp

Met

Ala

220

Gly

Val

Asn

Ala

45

Val

Val

Ile

Leu

Ile

125

Asp

His

Val

Trp

Gln

205

Gly

Tyr

Leu

Thr

30

Val

Asn

His

Gly

His

110

Cys

Val

Met

Thr

Ser

190

Tyr

Glu

Ala

Ser

15

Asn

Val

Ser

Gly

Ile

95

Lys

Gln

Thr

Ser

Val

175

Arg

Val

Asp

Ala

Thr

Phe

Val

Thr

Ile

80

Ser

Ala

Phe

Thr

Glu

160

Phe

Val

Tyr

Gly

Asn
240
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Val

Asn

Val

Lys

Gly

305

Phe

Leu

Ser

Val

Tyr

385

Thr

Gly

Asp

Ala

Asp

465

Asp

Phe

Asn

Val

Ile

290

Val

Asn

His

Asn

Pro

370

Lys

Lys

Leu

Asp

Leu

450

Asp

Asp

Ala

Trp

Ser

275

Tyr

Cys

Ile

Thr

Pro

355

Tyr

Phe

Tyr

Leu

Val

435

Ile

Pro

Gly

Thr

Phe

260

Asn

Gly

Asn

Asn

Ala

340

His

Tyr

Leu

Gly

Asp

420

Ser

Glu

Val

Phe

Glu

245

Leu

Gln

Leu

Gly

Asp

325

Leu

Leu

Cys

Ala

Asp

405

Ala

Gly

Val

Ser

Tyr
485

Pro

Leu

Pro

Gly

Ala

310

Thr

Gly

Ala

Phe

Val

390

Val

Val

Phe

Gln

Gln

470

Pro

Asn

Ser

Leu

Gln

295

Ala

Ser

Thr

Thr

Leu

375

Leu

Tyr

Thr

Trp

Gly

455

Leu

Ile

Gly

Asn

Leu

280

Phe

Val

Val

Asn

Phe

360

Lys

Pro

Val

Ile

Thr

440

Thr

Lys

Ser

45053

His

Asp

265

Val

Phe

Gln

Ile

Phe

345

Ala

Val

Pro

Asn

Asn

425

Ile

Ala

Cys

Ser

Ile

250

Ser

Asn

Ser

Arg

Leu

330

Ser

Ile

Asp

Thr

Gly

410

Phe

Ala

Ile

Ser

Arg
490

56

Pro

Thr

Cys

Phe

Ala

315

Ala

Phe

Pro

Thr

Val

395

Phe

Thr

Ser

Gln

Gln

475

Asn

Glu

Leu

Leu

Asn

300

Pro

Glu

Val

Leu

Tyr

380

Arg

Gly

Gly

Thr

Arg

460

Val

Leu

Gly

Val

Leu

285

Gln

Glu

Gly

Cys

Gly

365

Asn

Glu

Tyr

His

Asn

445

Ile

Ala

Leu

Phe

His

270

Ala

Thr

Ala

Ser

Ser

350

Ala

Ser

Ile

Leu

Gly

430

Phe

Leu

Phe

Ser

Ser

255

Gly

Ile

Ile

Leu

Ile

335

Asn

Thr

Thr

Val

His

415

Thr

Val

Tyr

Asp

His
495

Phe

Lys

Pro

Asp

Arg

320

Val

Ser

Gln

Val

Ile

400

Leu

Asp

Asp

Cys

Leu

480

Glu
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Gln
Val
Leu
Asp
545
Tyr
Gln
Ser
Phe
Gly
625
Val
Phe
Gly
Val
Gln
705

Ser

His

Pro

Asn

Ile

530

Thr

Gly

Ser

Leu

Gly

610

Glu

Ser

Lys

Val

Thr

690

Ala

Ser

Ser

Ile

Ile

515

Ala

Arg

Tyr

Val

Leu

595

Ser

Leu

Phe

Gly

Tyr

675

Ser

Ala

Ser

Asn

Ser

500

Thr

Ser

Gln

Val

Asn

580

Ala

Gly

Ile

Met

Glu

660

Tyr

Gly

Tyr

Thr

Asp
740

Phe

Val

Asp

Phe

Ser

565

Asp

Ser

Val

Thr

Thr

645

Gly

Thr

Ala

Val

Phe

725

Gly

Val
Ser
Thr
Thr
550
Lys
Tyr
Ala
Lys
Gly
630
Leu
Ile
Ser
Val
Asp
710

Asn

Ser

Thr

Ala

Thr

535

Ile

Ser

Leu

Cys

Phe

615

Thr

Asp

Ile

Asp

Tyr

695

Asp

Ser

Asn

Leu

Ser

520

Ile

Ser

Gln

Ser

Thr

600

Thr

Pro

Val

Thr

Ser

680

Ser

Asp

Thr

Cys

45053

Pro

505

Phe

Asn

Leu

Asp

Phe

585

Ile

Ser

Lys

Cys

Leu

665

Gly

Val

Ile

Arg

Thr
745

Ser

Gly

Gly

Phe

Ser

570

Ser

Asp

Leu

Pro

Thr

650

Thr

Gln

Thr

Val

Glu

730

Glu

57

Phe

Gly

Phe

Tyr

555

Asn

Lys

Leu

Tyr

Leu

635

Lys

Asn

Leu

Pro

Gly

715

Leu

Pro

Asn

His

Ser

540

Asn

Cys

Phe

Phe

Phe

620

Glu

Tyr

Ser

Leu

Cys

700

Val

Pro

Val

Asp

Ser

525

Ser

Val

Pro

Cys

Gly.

605

Gln

Gly

Thr

Ser

Ala

685

Ser

Ile

Gly

Leu

His

510

Gly

Phe

Thr

Phe

Val

590

Tyr

Phe

Val

Ile

Phe

670

Phe

Phe

Ser

Phe

Val
750

Ser

Ala

Cys

Asn

Thr

575

Ser

Pro

Thr

Thr

Tyr

655

Leu

Lys

Ser

Ser

Phe

735

Tyr

Phe

Asn

Val

Ser

560

Leu

Thr

Glu

Lys

Asp

640

Gly

Ala

Asn

Glu

Leu

720

Tyr

Ser
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Asn

Ser

Pro

785

Asn

Ser

Ile

Asn

Ser

865

Ser

Ile

Val

Leu

Val

945

Met

Ala

Gln

Ile

Gly

770

Thr

Thr

Arg

Glu

Ser

850

Ser

Val

Glu

Asp

Val

930

Asp

Val

Val

Arg

Gly

755

Gln

Asn

Pro

Cys

Ser

835

Met

Phe

Tyr

Asp

Glu

915

Cys

Ala

Leu

Gln

Asn
995

Val

Val

Phe

Val

Lys

820

Ala

Leu

Asn

Asp

Leu

900

Asp

Ala

Glu

Gly

Ala

980

Gln

Cys

Lys

Ser

Ser

805

Gln

Leu

Thr

Gly

Pro

885

Ala

Tyr

Gln

Lys

Gly

965

Arg

Gln

Lys

Ile

Met

790

Val

Leu

Gln

Ile

Asp

870

Ala

Phe

Lys

Tyr

Leu

950

Phe

Leu

Leu

Ser

Ala

775

Ser

Asp

Leu

Leu

Ser

855

Gly

Ser

Asn

Arg

Tyr

935

His

Thr

Asn

Leu

Gly

760

Pro

Ile

Cys

Thr

Ser

840

Glu

Tyr

Gly

Lys

Cys

920

Ser

Met

Ser

Tyr

Ala
1000

45053

Ser

Thr

Arg

Ala

Gln

825

Ala

Glu

Asn

Arg

Val

905

Ser

Gly

Tyr

Ala

Leu
985

Glu Ser Phe Asn Ser

Ile

Val

Thr

Thr

810

Tyr

Arg

Ala

Phe

Val

890

Val

Asn

Val

Ser

Ala

970

Ala

58

Gly

Thr

Glu

795

Tyr

Thr

Leu

Leu

Thr

875

Val

Thr

Gly

Met

Ala

955

Ala

Leu

Tyr

Gly

780

Tyr

Val

Ala

Glu

Gln

860

Asn

Gln

Asn

Arg

Val

940

Ser

Leu

Gln

Val

765

Asn

Leu

Cys

Ala

Ser

845

Leu

Val

Lys

Gly

Ser

925

Leu

Leu

Pro

Thr

Pro

Ile

Gln

Asn

Cys

830

Val

Ala

Leu

Arg

Leu

910

Val

Pro

Ile

Phe

Asp
990

Ala Ile Gly

1005

Ser

Ser

Leu

Gly

815

Lys

Glu

Thr

Gly

Ser

895

Gly

Ala

Gly

Gly

Ser

975

Val

Gln

Ile

Tyr

800

Asn

Thr

Val

Ile

Val

880

Phe

Thr

Asp

Val

Gly

960

Tyr

Leu
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Asn

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Ile
1010

Ser
1025

Glu
1040

Gln
1055

Ile
1070

Arg
1085

Gln
1100

Ala
1115

Tyr
1130

Gln
1145

Pro
1160

Asn
1175

Phe
1190

Ser
1205

Phe
1220

Arg
1235

Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Ser

Asp

Thr

Ser

Val

Asp

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Ala

Leu

Asn

His

Arg

Thr

Thr

Lys

Cys

Pro

Phe

Ile

Glu

Arg

Ile

Leu

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Gly

Gln

Val

Ala

Leu

Met

Glu

Pro

Glu
1015

Thr
1030

Gln
1045

Phe
1060

Asp
1075

Arg
1090

Tyr
1105

Asn
1120

Gly
1135

Gly
1150

Asp
1165

Leu
1180

Gln
1195

Phe
1210

Ser
1225

Asp
1240

45053

Ser

Val

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Val

Ala

Ala

Ala

Leu

Ser

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Lys

His

Ala

Ile

Ser

Ala

Val

Val

Glu

Phe

Ala

Arg

Thr

Arg

Val

Pro

59

Glu

Ala

Leu

Ser

Ala

Leu

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Ala
1020

Leu
1035

Thr
1050

Ser
1065

Asp
1080

Asn
1095

Ala
1110

Ser
1125

Ile
1140

His
1155

Ala
1170

Pro
1185

Thr
1200

Pro
1215

Tyr
1230

Tyr
1245

Ile

Thr

Gln

Ser

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Ser

Lys

Leu

Ile

Gln

Phe

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Gln

Val

Thr

Asp

Val

Val

Lys

Gln

Leu

Leu

Cys

Val

Phe

Ser

Leu

Val
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Asn Lys Thr Leu
1250

Gly Pro Ser Leu
1265

Leu Thr Gly Glu
1280

Arg Asn Thr Thr
1295

Asn Thr Leu Val
1310

Ile Lys Trp Pro
1325

Ile Phe Val Val
1340

Cys Cys Gly Cys
1355

Cys Arg Gly Pro
1370

His Val Gln Cys
1385

<210> 17

<211> 1388

<212> PRT

<213> virut gay

<400> 17

Met Lys Ser Leu

1

Leu Ser Leu Pro

20
Arg Arg Phe Phe
35

Leu Gly Gly Tyr
50

Trp Tyr Cys Ala

Asp

Pro

Ile

Glu

Asp

Trp

Ser

Cys

Arg

Gly

Glu

Leu

Ala

Glu

Leu

Trp

Leu

Gly

Leu

Ile

Leu

1255

Asp

Val

1270

Asp

Leu

1285

Leu

Gln

1300

Glu

Trp

1315

Val

Trp

1330

Leu

Val

1345

Cys

Cys

1360

Gln

Pro

1375

bénh dich tiéu

Thr

Gln

Ser

Leu

Gly

Tyr

Asp

Lys

Pro

Gln

Phe

Val

Phe

Ile

55

His

Trp

Thr

Asn

40

Gly

Pro

45053

Ala

Phe

Glu

Ser

Leu

Leu

Phe

Cys

Tyr

Ser

Asn

Gln

Leu

Asn

Ile

Cys

Ala

Glu

chdy & lon

Leu

Arg

Val

Glu

Thr

Phe
10

Cys

Gln

Asn

Ala

60

Leu

Ser

Ala

Gln

Ser

Leu Pro

1260

Ala Thr

1275

Arg Ser

1290

Ile Tyr

1305

Arg Val

1320

Ile Phe

1335

Cys Ile

1350

Cys Phe

1365

Val Phe

1380

Pro Val

Ala Asn

Pro Ala

45

Gly val

Gly Val

Asn Arg

Tyr

Glu

Asn

Glu

Ile

Ser

Ser

Glu

Leu

Thr

30

Val

Asn

His

Leu

Ser

Ile

Thr

Val

Thr

Gly

Lys

Ser

15

Asn

Val

Ser

Gly

Thr

Asn

Leu

Asn

Tyr

Leu

Gly

Cys

Val

Thr

Phe

Val

Thr

Ile
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65

Phe

Gln

Thr

Pro

Gly

145

His

Ser

Ala

Glu

Ile

225

Val

Asn

Val

Lys

Gly

305

Phe

Val

Glu

Asn

Ser

130

Arg

Ser

Asp

Thr

Pro

210

Ser

Phe

Asn

Val

Ile

290

Val

Asn

Ser

Pro

Gly

115

Ile

Asn

Val

Lys

Lys

195

Thr

Tyr

Ala

Trp

Ser

275

Tyr

Cys

Ile

His

Phe

100

Asn

Lys

Cys

Val

Ile

180

Cys

Tyr

Gln

Thr

Phe

260

Asn

Gly

Asn

Asn

Ile

85

Asp

Thr

Thr

Leu

Gly

165

Tyr

Tyr

Tyr

Pro

Glu

245

Leu

Gln

Leu

Gly

Asp

70

Arg

Pro

Asn

Leu

Phe

150

Ile

Tyr

Asn

Met

Cys

230

Pro

Leu

Pro

Gly

Ala

310

Thr

Gly

Ser

Ala

Gly

135

Asn

Thr

Phe

Ser

Leu

215

Thr

Asn

Ser

Leu

Gln

295

Ala

Ser

Gly

Gly

Thr

120

Pro

Lys

Trp

Tyr

Gly

200

Asn

Ala

Gly

Asn

Leu

280

Phe

Val

Val

45053

His

Tyr

105

Ala

Thr

Ala

Asp

Phe

185

Gly

Val

Asn

His

Asp

265

Val

Phe

Gln

Ile

Gly

90

Gln

Arg

Ala

Ile

Asn

170

Lys

Cys

Thr

Cys

Ile

250

Ser

Asn

Ser

Arg

Leu

61

75

Phe

Leu

Leu

Asn

Pro

155

Asp

Asn

Ala

Ser

Ile

235

Pro

Thr

Cys

Phe

Ala

315

Ala

Glu

Tyr

Arg

Asn

140

Ala

Arg

Asp

Met

Ala

220

Gly

Glu

Leu

Leu

Asn

300

Pro

Glu

Ile

Leu

Ile

125

Asp

His

Val

Trp

Gln

205

Gly

Tyr

Gly

Val

Leu

285

Gln

Glu

Gly

Gly

His

110

Cys

Val

Met

Thr

Ser

190

Tyr

Glu

Ala

Phe

His

270

Ala

Thr

Ala

Ser

Ile

95

Lys

Gln

Thr

Ser

Val

175

Arg

Val

Asp

Ala

Ser

255

Gly

Ile

Ile

Leu

Ile

80

Ser

Ala

Phe

Thr

Glu

160

Phe

Val

Tyr

Gly

Asn

240

Phe

Lys

Pro

Asp

Arg

320

Val
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Leu

Ser

Val

Tyr

385

Thr

Gly

Asp

Ala

Asp

465

Asp

Gln

Val

Leu

Asp

545

Tyr

Gln

His

Asn

Pro

370

Lys

Lys

Leu

Asp

Leu

450

Asp

Asp

Pro

Asn

Ile

530

Thr

Gly

Ser

Thr

Pro

355

Tyr

Phe

Tyr

Leu

Val

435

Ile

Pro

Gly

Ile

Ile

515

Ala

Arg

Tyr

Val

Ala

340

His

Tyr

Leu

Gly

Asp

420

Ser

Glu

Val

Phe

Ser

500

Thr

Ser

Gln

Val

Asn

325

Leu

Leu

Cys

Ala

Asp

405

Ala

Gly

Val

Ser

Tyr

485

Phe

Val

Asp

Phe

Ser

565

Asp

Gly

Ala

Phe

Val

390

Val

Val

Phe

Gln

Gln

470

Pro

Val

Ser

Thr

Thr

550

Lys

Tyr

Thr

Thr

Leu

375

Leu

Tyr

Thr

Trp

Gly

455

Leu

Ile

Thr

Ala

Thr

535

Ile

Ser

Leu

Asn

Phe

360

Lys

Pro

Val

Ile

Thr

440

Thr

Lys

Ser

Leu

Ser

520

Ile

Ser

Gln

Ser

45053

Phe

345

Ala

Val

Pro

Asn

Asn

425

Ile

Ala

Cys

Ser

Pro

505

Phe

Asn

Leu

Asp

Phe

330

Ser

Ile

Asp

Thr

Gly

410

Phe

Ala

Ile

Ser

Arg

490

Ser

Gly

Gly

Phe

Ser

570

Ser

62

Phe

Pro

Thr

Val

395

Phe

Thr

Ser

Gln

Gln

475

Asn

Phe

Gly

Phe

Tyr

555

Asn

Lys

Val

Leu

Tyr

380

Arg

Gly

Gly

Thr

Arg

460

Val

Leu

Asn

His

Ser

540

Asn

Cys

Phe

Cys

Gly

365

Asn

Glu

Tyr

His

Asn

445

Ile

Ala

Leu

Asp

Ser

525

Ser

Val

Pro

Cys

Ser

350

Ala

Ser

Ile

Leu

Gly

430

Phe

Leu

Phe

Ser

His

510

Gly

Phe

Thr

Phe

Val

335

Asn

Thr

Thr

Val

His

415

Thr

Val

Tyr

Asp

His

495

Ser

Ala

Cys

Asn

Thr

575

Ser

Ser

Gln

Val

Ile

400

Leu

Asp

Asp

Cys

Leu

480

Glu

Phe

Asn

Val

Ser

560

Leu

Thr
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Ser

Phe

Gly

625

Val

Phe

Gly

Val

Gln

705

Ser

His

Asn

Ser

Pro

785

Asn

Ser

Ile

Leu

Gly

610

Glu

Ser

Lys

Val

Thr

690

Ala

Ser

Ser

Ile

Gly

770

Thr

Thr

Arg

Glu

Leu

595

Ser

Leu

Phe

Gly

Tyr

675

Ser

Ala

Ser

Asn

Gly

755

Gln

Asn

Pro

Cys

Ser

580

Ala

Gly

Ile

Met

Glu

660

Tyr

Gly

Tyr

Thr

Asp

740

Val

Val

Phe

Val

Lys

820

Ala

Ser

Val

Thr

Thr

645

Gly

Thr

Ala

Val

Phe

725

Gly

Cys

Lys

Ser

Ser

805

Gln

Leu

Ala

Lys

Gly

630

Leu

Ile

Ser

Val

Asp

710

Asn

Ser

Lys

Ile

Met

790

Val

Leu

Gln

Cys

Phe

615

Thr

Asp

Ile

Asp

Tyr

695

Asp

Ser

Asn

Ser

Ala

775

Ser

Asp

Leu

Leu

Thr

600

Thr

Pro

Val

Thr

Ser

680

Ser

Asp

Thr

Cys

Gly

760

Pro

Ile

Cys

Thr

Ser

45053

585

Ile

Ser

Lys

Cys

Leu

665

Gly

Val

Ile

Arg

Thr

745

Ser

Thr

Arg

Ala

Gln

825

Ala

Asp

Leu

Pro

Thr

650

Thr

Gln

Thr

Val

Glu

730

Glu

Ile

Val

Thr

Thr

810

Tyr

Arg

63

Leu

Tyr

Leu

635

Lys

Asn

Leu

Pro

Gly

715

Leu

Pro

Gly

Thr

Glu

795

Tyr

Thr

Leu

Phe

Phe

620

Glu

Tyr

Ser

Leu

Cys

700

Val

Pro

Val

Tyr

Gly

780

Tyr

Val

Ala

Glu

Gly

605

Gln

Gly

Thr

Ser

Ala

685

Ser

Ile

Gly

Leu

Val

765

Asn

Leu

Cys

Ala

Ser

590

Tyr

Phe

Val

Ile

Phe

670

Phe

Phe

Ser

Phe

Val

750

Pro

Ile

Gln

Asn

Cys

830

Val

Pro

Thr

Thr

Tyr

655

Leu

Lys

Ser

Ser

Phe

735

Tyr

Ser

Ser

Leu

Gly

815

Lys

Glu

Glu

Lys

Asp

640

Gly

Ala

Asn

Glu

Leu

720

Tyr

Ser

Gln

Ile

Tyr

800

Asn

Thr

Val
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Asn

Ser

865

Ser

Ile

Val

Leu

Val

945

Met

Ala

Gln

Asn

Thr

Gln

Val

Asp

Asp

Ser
850

Ser

Val

Glu

Asp

Val
930

Asp

Val

Val

Arg

Ile
1010

Ser
1025

Glu
1040

Gln
1055

Ile
1070

Arg

835

Met

Phe

Tyr

Asp

Glu

915

Cys

Ala

Leu

Gln

Asn

995

Thr

Lys

Val

Leu

Tyr

Leu

Leu

Asn

Asp

Ala

900

Asp

Ala

Glu

Gly

Ala

980

Gln

Ser

Gly

Val

Gln

Ser

Ile

Thr

Gly

Pro

885

Ala

Tyr

Gln

Lys

Gly

965

Arg

Gln

Ala

Leu

Asn

His

Arg

Thr

Ile

Asp

870

Ala

Phe

Lys

Tyr

Leu

950

Phe

Leu

Leu

Phe

Asn

Ser

Asn

Leu

Gly

Ser

855

Gly

Ser

Asn

Arg

Tyr

935

His

Thr

Asn

Leu

Glu

840

Glu

Tyr

Gly

Lys

Cys

920

Ser

Met

Ser

Tyr

Ala

1000

Se

1015

Thr

Va

1030

Gln

Gl

1045

Phe

Gl

1060

Asp

I1

1075

Arg

Le

45053

Glu Ala

Asn Phe

Arg Val
890

Val Val

905

Ser Asn

Gly Val

Tyr Ser

Ala Ala
970

Leu Ala

985

Glu Ser Phe Asn Ser

r Val

1 Ala

y Ala

n Ala

e Leu

u Ser Ala

Lys

His

Ala

Ile

Ser

64

Leu

Thr

875

Val

Thr

Gly

Met

Ala

955

Ala

Leu

Glu

Ala

Leu

Ser

Ala

Leu

Gln

860

Asn

Gln

Asn

Arg

Val

940

Ser

Leu

Gln

845

Leu

Val

Lys

Ala

Leu

Arg

Gly Leu

Ser

925

Leu

Leu

Pro

Thr

10

Ala

1020

Leu

1035

Thr

1050

Ser

1065

Asp

1080

Asn

910

Val

Pro

Ile

Phe

Asp
990

05

Ile

Thr

Gln

Ser

Val

Ala

Thr

Gly

Ser

895

Gly

Ala

Gly

Gly

Ser

975

Val

Ser

Lys

Leu

Ile

Gln

Phe

Ile

Val

880

Phe

Thr

Asp

Val

Gly

960

Tyr

Leu

Ala Ile Gly

Gln

Val

Thr

Asp

Val

Val

134/181



Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

1085

Gln
1100

Ala
1115

Tyr
1130

Gln
1145

Pro
1160

Asn
1175

Phe
1190

Ser
1205

Phe
1220

Arg
1235

Lys
1250

Pro
1265

Thr
1280

Asn
1295

Thr
1310

Lys

Thr

Gln

Gly

Ala

Ser

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Pro

Thr

Lys

Cys

Pro

Phe

Ile

Glu

Arg

Ile

Leu

Asp

Pro

Ile

Glu

Asp

Trp

Lys

Val

Gly

Gln

Val

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Trp

1090

Tyr
1105

Asn
1120

Gly
1135

Gly
1150

Asp
1165

Leu
1180

Gln
1195

Phe
1210

Ser
1225

Asp
1240

Ile
1255

Asp
1270

Asp
1285

Leu
1300

Glu
1315

Val

45053

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Trp

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Leu

Val

Val

Glu

Phe

Ala

Arg

Thr

Arg

Val

Pro

Ser

Asn

Gln

Leu

Asn

Ile

65

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Ile

1095

Ala
1110

Ser
1125

Ile
1140

His
1155

Ala
1170

Pro
1185

Thr
1200

Pro
1215

Tyr
1230

Tyr
1245

Pro
1260

Thr
1275

Ser
1290

Tyr
1305

Val
1320

Phe

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Ile

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

Lys

Gln

Leu

Leu

Cys

Val

Phe

Ser

Leu

Val

Thr

Asn

Leu

Asn

Tyr

Leu
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Ile

Cys

Cys

His

1325

Phe
1340

Val Val

Cys
1355

Gly Cys

Arg Gly Pro
1370

Val
1385

Gln Cys

<210> 18

<211>
<212>
<213>

1388
PRT
virut gay

<400> 18

Met

1

Leu

Arg

Leu

Trp

65

Phe

Gln

Thr

Pro

Gly
145

Lys Ser Leu

Ser Leu Pro
20

Arg Phe Phe
35

Gly Gly Tyr

Tyr Cys Ala

Val Ser His

Glu Pro Phe
100

Asn Gly Asn
115

Ser
130

Ile Lys

Arg Asn Cys

1330

Ser Leu Leu
1345

Cys Gly Cys
1360

Arg Leu Gln
1375

Gly

bénh dich tiéu

45053

Cys Cys Ala Cys

Pro Tyr Glu Val

Thr Tyr Phe Trp Leu

Gln Asp Val Thr Arg

Ser Lys

Phe Asn Val
40

Leu Pro Ile Gly Glu

55

Gly Gln His
70

Pro Thr

Ile Arg Gly Gly His

85

Asp Pro Ser Gly Tyr

105

Thr Asn Ala Thr Ala
120

Thr Leu Gly Pro Thr

135

Leu Phe Asn Lys Ala

150

Phe

10

Cys

Gln

Asn

Ala

Gly

Gln

Arg

Ala

Ile

66

Val Phe Cys Cys

chay ¢ lon

Leu

Ser

Ala

Gln

Ser

75

Phe

Leu

Leu

Asn

Pro
155

1335

Ile
1350

Ser Thr Gly

Phe
1365

Ser Gly Cys

Phe
1380

Glu Lys Val

Pro Val Leu Ser Thr
15

Ala Asn Thr Asn Phe
30

Pro Ala Val Val Val
45

Gly Val Asn Ser Thr

Gly Val His Gly Ile
80

Glu Ile Gly Ile
95

Ser

Tyr Leu His Lys Ala
110

Arg Ile Cys Gln Phe
125

Asn Asp Val Thr Thr
140

Ala His Met Ser Glu
160
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His

Ser

Ala

Glu

Ile

225

Val

Asn

Val

Lys

Gly

305

Phe

Leu

Ser

Val

Tyr

385

Thr

Ser

Asp

Thr

Pro

210

Ser

Phe

Asn

Val

Ile

290

Val

Asn

His

Asn

Pro

370

Lys

Lys

Val

Lys

Lys

195

Thr

Tyr

Ala

Trp

Ser

275

Tyr

Cys

Ile

Thr

Pro

355

Tyr

Phe

Tyr

Val

Ile

180

Cys

Tyr

Gln

Thr

Phe

260

Asn

Gly

Asn

Asn

Ala

340

His

Tyr

Leu

Gly

Gly

165

Tyr

Tyr

Tyr

Pro

Glu

245

Leu

Gln

Leu

Gly

Asp

325

Leu

Leu

Cys

Ala

Asp
405

Ile

Tyr

Asn

Met

Cys

230

Pro

Leu

Pro

Gly

Ala

310

Thr

Gly

Ala

Phe

Val

390

Val

Thr

Phe

Ser

Leu

215

Thr

Asn

Ser

Leu

Gln

295

Ala

Ser

Thr

Thr

Leu

375

Leu

Tyr

Trp

Tyr

Gly

200

Asn

Ala

Gly

Asn

Leu

280

Phe

Val

Val

Asn

Phe

360

Lys

Pro

Val

45053

Asp

Phe

185

Gly

Val

Asn

His

Asp

265

Val

Phe

Gln

Ile

Phe

345

Ala

Val

Pro

Asn

Asn

170

Lys

Cys

Thr

Cys

Ile

250

Ser

Asn

Ser

Arg

Leu

330

Ser

Ile

Asp

Thr

Gly
410

67

Asp

Asn

Ala

Ser

Ile

235

Pro

Thr

Cys

Phe

Ala

315

Ala

Phe

Pro

Thr

Val

395

Phe

Arg

Asp

Met

Ala

220

Gly

Glu

Leu

Leu

Asn

300

Pro

Glu

Val

Leu

Tyr

380

Arg

Gly

Val

Trp

Gln

205

Gly

Tyr

Gly

Val

Leu

285

Gln

Glu

Gly

Cys

Gly

365

Asn

Glu

Tyr

Thr

Ser

190

Tyr

Glu

Ala

Phe

His

270

Ala

Thr

Ala

Ser

Ser

350

Ala

Ser

Ile

Leu

Val

175

Arg

Val

Asp

Ala

Ser

255

Gly

Ile

Ile

Leu

Ile

335

Asn

Thr

Thr

Val

His
415

Phe

Val

Tyr

Gly

Asn

240

Phe

Lys

Pro

Asp

Arg

320

Val

Ser

Gln

Val

Ile

400

Leu
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Gly

Asp

Ala

Asp

465

Asp

Gln

Val

Leu

Asp

545

Tyr

Gln

Ser

Phe

Gly

625

Val

Phe

Leu

Asp

Leu

450

Asp

Asp

Pro

Asn

Ile

530

Thr

Gly

Ser

Leu

Gly

610

Glu

Ser

Lys

Leu

Val

435

Ile

Pro

Gly

Ile

Ile

515

Ala

Arg

Tyr

Val

Leu

595

Ser

Leu

Phe

Gly

Asp

420

Ser

Glu

Val

Phe

Ser

500

Thr

Ser

Gln

Val

Asn

580

Ala

Gly

Ile

Met

Glu
660

Ala

Gly

Val

Ser

Tyr

485

Phe

Val

Asp

Phe

Ser

565

Asp

Ser

Val

Thr

Thr

645

Gly

Val

Phe

Gln

Gln

470

Pro

Val

Ser

Thr

Thr

550

Lys

Tyr

Ala

Lys

Gly

630

Leu

Ile

Thr

Trp

Gly

455

Leu

Ile

Thr

Ala

Thr

535

Ile

Ser

Leu

Cys

Phe

615

Thr

Asp

Ile

Ile

Thr

440

Thr

Lys

Ser

Leu

Ser

520

Ile

Ser

Gln

Ser

Thr

600

Thr

Pro

Val

Thr

45053

Asn

425

Ile

Ala

Cys

Ser

Pro

505

Phe

Asn

Leu

Asp

Phe

585

Ile

Ser

Lys

Cys

Leu
665

Phe

Ala

Ile

Ser

Arg

490

Ser

Gly

Gly

Phe

Ser

570

Ser

Asp

Leu

Pro

Thr

650

Thr

68

Thr

Ser

Gln

Gln

475

Asn

Phe

Gly

Phe

Tyr

555

Asn

Lys

Leu

Tyr

Leu

635

Lys

Asn

Gly

Thr

Arg

460

Val

Leu

Asn

His

Ser

540

Asn

Cys

Phe

Phe

Phe

620

Glu

Tyr

Ser

His

Asn

445

Ile

Ala

Leu

Asp

Ser

525

Ser

Val

Pro

Cys

Gly

605

Gln

Gly

Thr

Ser

Gly

430

Phe

Leu

Phe

Ser

His

510

Gly

Phe

Thr

Phe

Val

590

Tyr

Phe

Val

Ile

Phe
670

Thr

Val

Tyr

Asp

His

495

Ser

Ala

Cys

Asn

Thr

575

Ser

Pro

Thr

Thr

Tyr

655

Leu

Asp

Asp

Cys

Leu

480

Glu

Phe

Asn

Val

Ser

560

Leu

Thr

Glu

Lys

Asp

640

Gly

Ala
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Gly

Val

Gln

705

Ser

His

Asn

Ser

Pro

785

Asn

Ser

Ile

Asn

Ser

865

Ser

Ile

Val

Val

Thr

690

Ala

Ser

Ser

Ile

Gly

770

Thr

Thr

Arg

Glu

Ser

850

Ser

Val

Glu

Asp

Tyr

675

Ser

Ala

Ser

Asn

Gly

755

Gln

Asn

Pro

Cys

Ser

835

Met

Phe

Tyr

Asp

Glu
915

Tyr

Gly

Tyr

Thr

Asp

740

Val

Val

Phe

Val

Lys

820

Ala

Leu

Asn

Asp

Ala

900

Asp

Thr

Ala

Val

Phe

725

Gly

Cys

Lys

Ser

Ser

805

Gln

Leu

Thr

Gly

Pro

885

Leu

Tyr

Ser

Val

Asp

710

Asn

Ser

Lys

Ile

Met

790

Val

Leu

Gln

Ile

Asp

870

Ala

Phe

Lys

Asp

Tyr

695

Asp

Ser

Asn

Ser

Ala

775

Ser

Asp

Leu

Leu

Ser

855

Gly

Ser

Asn

Arg

Ser

680

Ser

Asp

Thr

Cys

Gly

760

Pro

Ile

Cys

Thr

Ser

840

Glu

Tyr

Gly

Lys

Cys
920

45053

Gly

Val

Ile

Arg

Thr

745

Ser

Thr

Arg

Ala

Gln

825

Ala

Glu

Asn

Arg

Val

905

Ser

Gln

Thr

Val

Glu

730

Glu

Ile

Val

Thr

Thr

810

Tyr

Arg

Ala

Phe

Val

890

Val

Asn

69

Leu

Pro

Gly

715

Leu

Pro

Gly

Thr

Glu

795

Tyr

Thr

Leu

Leu

Thr

875

Val

Thr

Gly

Leu

Cys

700

Val

Pro

Val

Tyr

Gly

780

Tyr

Val

Ala

Glu

Gln

860

Asn

Gln

Asn

Arg

Ala

685

Ser

Ile

Gly

Leu

Val

765

Asn

Leu

Cys

Ala

Ser

845

Leu

Val

Lys

Gly

Ser
925

Phe

Phe

Ser

Phe

Val

750

Pro

Ile

Gln

Asn

Cys

830

Val

Ala

Leu

Arg

Leu

910

Val

Lys

Ser

Ser

Phe

735

Tyr

Ser

Ser

Leu

Gly

815

Lys

Glu

Thr

Gly

Ser

895

Gly

Ala

Asn

Glu

Leu

120

Tyr

Ser

Gln

Ile

Tyr

800

Asn

Thr

Val

Ile

Val

880

Phe

Thr

Asp
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Leu

Val

945

Met

Ala

Gln

Asn

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val
930

Asp

Val

Val

Arg

Ile
1010

Ser
1025

Glu
1040

Gln
1055

Ile
1070

Arg
1085

Gln
1100

Ala
1115

Tyr
1130

Gln
1145

Pro
1160

Cys

Ala

Leu

Gln

Asn

995

Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Ser

Ala

Glu

Gly

Gln

Lys

Gly
965

Ala Arg

980

Gln

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Gln

Ala

Leu

Asn

His

Arg

Thr

Thr

Lys

Cys

Pro

Phe

Tyr

Leu

950

Phe

Leu

Leu

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Gly

Gln

Val

45053

Tyr Ser G

935

His Met T

Thr Ser A

Asn

Tyr L

9

Leu Ala
1000

Glu
1015

Thr
1030

Gln
1045

Phe
1060

Asp
1075

Arg
1090

Tyr
1105

Asn
1120

Gly
1135

Gly
1150

Asp
1165

Ser

Val

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Leu

Val

ly Val

yr Ser

la Ala

Met

Ala

Val Leu

940

955

970

eu Ala

85

Glu Ser Phe Asn Ser

Val

Ala

Ala

Ala

Leu

Ser

Glu

Cys

Gly

Leu

Ile

Lys

His

Ala

Ile

Ser

Ala

Val

Val

Glu

Phe

Ala

70

Ala

Leu

Glu

Ala

Leu

Ser

Ala

Leu

Gln

Lys

His

Leu

Ile

Ser Leu

Leu Pro

Gln Thr

Pro

Ile

Phe

Asp
990

1005

Ala
1020

Leu
1035

Thr
1050

Ser
1065

Asp
1080

Asn
1095

Ala
1110

Ser
1125

Ile
1140

His
1155

Ala
1170

Ile

Thr

Gln

Ser

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly Val

Gly Gly
960

Ser Tyr
975

Val Leu

Ala Ile Gly

Ser Gln

Lys Val

Leu Thr

Ile Asp

Gln Val

Phe Val

Arg Lys

Ser Gln

Ser Leu

Val Leu

Leu Cys
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Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Ile

Ile

Cys

Cys

Arg

<210>
<211>

Asn
1175

Phe
1190

Ser
1205

Phe
1220

Arg
1235

Lys
1250

Pro
1265

Thr
1280

Asn
1295

Thr
1310

Lys
1325

Phe
1340

Cys
1355

Arg
1370

Val
1385

19
1388

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Trp

Val

Gly

Gly

Gln

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Pro

Val

Cys

Pro

Cys

Ile

Glu

Arg

Ile

Leu

Asp

Pro

Ile

Glu

Asp

Trp

Ser

Cys

Arg

Gly

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Trp

Leu

Gly

Leu

Leu
1180

Gln
1195

Phe
1210

Ser
1225

Asp
1240

Ile
1255

Asp
1270

Asp
1285

Leu
1300

Glu
1315

Val
1330

Leu
1345

Cys
1360

Gln
1375

45053

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Trp

Val

Cys

Pro

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Leu

Phe

Cys

Ala

Arg

Thr

Arg

Val

Pro

Ser

Asn

Gln

Leu

Asn

Ile

Cys

Ala

Glu

71

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Ile

Cys

Cys

Val

Pro
1185

Thr
1200

Pro
1215

Tyr
1230

Tyr
1245

Pro
1260

Thr
1275

Ser
1290

Tyr
1305

Val
1320

Phe
1335

Ile
1350

Phe
1365

Phe
1380

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Ile

Ser

Ser

Glu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

Thr

Gly

Lys

Val

Phe

Ser

Leu

Val

Thr

Asn

Leu

Asn

Tyr

Leu

Gly

Cys

Val

141/181



<212>
<213>

<400>

PRT
virut gady bénh dich tiéu

19

Met Lys Ser

1

Leu

Arg

Leu

Trp

65

Phe

Gln

Thr

Pro

Gly

145

His

Ser

Ala

Glu

Ile
225

Ser

Arg

Gly

Tyr

Val

Glu

Asn

Ser

130

Arg

Ser

Asp

Thr

Pro

210

Ser

Leu

Phe

35

Gly

Cys

Ser

Pro

Gly

115

Ile

Asn

Val

Lys

Lys

195

Thr

Tyr

Leu

Pro

20

Phe

Tyr

Ala

His

Phe

100

Asn

Lys

Cys

Val

Ile

180

Cys

Tyr

Gln

Thr

Gln

Ser

Leu

Gly

Ile

85

Asp

Thr

Thr

Leu

Gly

165

Tyr

Tyr

Tyr

Pro

Tyr

Asp

Lys

Pro

Gln

70

Arg

Pro

Asn

Leu

Phe

150

Ile

Tyr

Asn

Met

Cys
230

Phe

Val

Phe

Ile

55

His

Gly

Ser

Ala

Gly

135

Asn

Thr

Phe

Ser

Leu

215

Thr

Trp

Thr

Asn

40

Gly

Pro

Gly

Gly

Thr

120

Pro

Lys

Trp

Tyr

Gly

200

Asn

Ala

45053

chay & lon

Leu

Arg

25

Val

Glu

Thr

His

Tyr

105

Ala

Thr

Ala

Asp

Phe

185

Gly

Val

Asn

Phe

10

Cys

Gln

Asn

Ala

Gly

Gln

Arg

Ala

Ile

Asn

170

Lys

Cys

Thr

Cys

72

Leu

Ser

Ala

Gln

Ser

75

Phe

Leu

Leu

Asn

Pro

155

Asp

Asn

Ala

Ser

Ile
235

Pro

Ala

Pro

Gly

60

Gly

Glu

Tyr

Arg

Asn

140

Ala

Arg

Asp

Met

Ala

220

Gly

Val

Asn

Ala

45

Val

Val

Ile

Leu

Ile

125

Asp

His

Val

Trp

Gln

205

Gly

Tyr

Leu

Thr

30

Val

Asn

His

Gly

His

110

Cys

Val

Met

Thr

Ser

190

Tyr

Glu

Ala

Ser

15

Asn

Val

Ser

Gly

Ile

95

Lys

Gln

Thr

Ser

Val

175

Arg

Val

Asp

Ala

Thr

Phe

Val

Thr

Ile

80

Ser

Ala

Phe

Thr

Glu

160

Phe

Val

Tyr

Gly

Asn
240
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Val

Asn

Val

Lys

Gly

305

Phe

Leu

Ser

Val

Tyr

385

Thr

Gly

Asp

Ala

Asp

465

Asp

Phe

Asn

Val

Ile

290

Val

Asn

His

Asn

Pro

370

Lys

Lys

Leu

Asp

Leu

450

Asp

Asp

Ala

Trp

Ser

275

Tyr

Cys

Ile

Thr

Pro

355

Tyr

Phe

Tyr

Leu

Val

435

Ile

Pro

Gly

Thr

Phe

260

Asn

Gly

Asn

Asn

Ala

340

His

Tyr

Leu

Gly

Asp

420

Ser

Glu

Val

Phe

Glu

245

Leu

Gln

Leu

Gly

Asp

325

Leu

Leu

Cys

Ala

Asp

405

Ala

Gly

Val

Ser

Tyr
485

Pro

Leu

Pro

Gly

Ala

310

Thr

Gly

Ala

Phe

Val

390

Val

Val

Phe

Gln

Gln

470

Pro

Asn

Ser

Leu

Gln

295

Ala

Ser

Thr

Thr

Leu

375

Leu

Tyr

Thr

Trp

Gly

455

Leu

Ile

Gly

Asn

Leu

280

Phe

Val

Val

Asn

Phe

360

Lys

Pro

Val

Ile

Thr

440

Thr

Lys

Ser

45053

His

Asp

265

Val

Phe

Gln

Ile

Phe

345

Ala

Val

Pro

Asn

Asn

425

Ile

Ala

Cys

Ser

Ile

250

Ser

Asn

Ser

Arg

Leu

330

Ser

Ile

Asp

Thr

Gly

410

Phe

Ala

Ile

Ser

Arg
490

73

Pro

Thr

Cys

Phe

Ala

315

Ala

Phe

Pro

Thr

Val

395

Phe

Thr

Ser

Gln

Gln

475

Asn

Glu

Leu

Leu

Asn

300

Pro

Glu

Val

Leu

Tyr

380

Arg

Gly

Gly

Thr

Arg

460

Val

Leu

Gly

Val

Leu

285

Gln

Glu

Gly

Cys

Gly

365

Asn

Glu

Tyr

His

Asn

445

Ile

Ala

Leu

Phe

His

270

Ala

Thr

Ala

Ser

Ser

350

Ala

Ser

Ile

Leu

Gly

430

Phe

Leu

Phe

Ser

Ser

255

Gly

Ile

Ile

Leu

Ile

335

Asn

Thr

Thr

Val

His

415

Thr

Val

Tyr

Asp

His
495

Phe

Lys

Pro

Asp

Arg

320

Val

Ser

Gln

Val

Ile

400

Leu

Asp

Asp

Cys

Leu

480

Glu

143/181



Gln

Val

Leu

Asp

545

Tyr

Gln

Ser

Phe

Gly

625

Val

Phe

Gly

Val

Gln

705

Ser

His

Pro

Asn

Ile

530

Thr

Gly

Ser

Leu

Gly

610

Glu

Ser

Lys

Val

Thr

690

Ala

Ser

Ser

Ile

Ile

515

Ala

Arg

Tyr

Val

Leu

595

Ser

Leu

Phe

Gly

Tyr

675

Ser

Ala

Ser

Asn

Ser

500

Thr

Ser

Gln

Val

Asn

580

Ala

Gly

Ile

Met

Glu

660

Tyr

Gly

Tyr

Thr

Asp
740

Phe

Val

Asp

Phe

Ser

565

Asp

Ser

Val

Thr

Thr

645

Gly

Thr

Ala

Val

Phe

725

Gly

Val

Ser

Thr

Thr

550

Lys

Tyr

Ala

Lys

Gly

630

Leu

Ile

Ser

Val

Asp

710

Asn

Ser

Thr

Ala

Thr

535

Ile

Ser

Leu

Cys

Phe

615

Thr

Asp

Ile

Asp

Tyr

695

Asp

Ser

Asn

Leu

Ser

520

Ile

Ser

Gln

Ser

Thr

600

Thr

Pro

Val

Thr

Ser

680

Ser

Asp

Thr

Cys

45053

Pro

505

Phe

Asn

Leu

Asp

Phe

585

Ile

Ser

Lys

Cys

Leu

665

Gly

Val

Ile

Arg

Thr
745

Ser

Gly

Gly

Phe

Ser

570

Ser

Asp

Leu

Pro

Thr

650

Thr

Gln

Thr

Val

Glu

730

Glu

74

Phe

Gly

Phe

Tyr

555

Asn

Lys

Leu

Tyr

Leu

635

Lys

Asn

Leu

Pro

Gly

715

Leu

Pro

Asn

His

Ser

540

Asn

Cys

Phe

Phe

Phe

620

Glu

Tyr

Ser

Leu

Cys

700

Val

Pro

Val

Asp

Ser

525

Ser

Val

Pro

Cys

Gly

605

Gln

Gly

Thr

Ser

Ala

685

Ser

Ile

Gly

Leu

His

510

Gly

Phe

Thr

Phe

Val

590

Tyr

Phe

Val

Ile

Phe

670

Phe

Phe

Ser

Phe

Val
750

Ser

Ala

Cys

Asn

Thr

575

Ser

Pro

Thr

Thr

Tyr

655

Leu

Lys

Ser

Ser

Phe

735

Tyr

Phe

Asn

Val

Ser

560

Leu

Thr

Glu

Lys

Asp

640

Gly

Ala

Asn

Glu

Leu

720

Tyr

Ser
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Asn

Ser

Pro

785

Asn

Ser

Ile

Asn

Ser

865

Ser

Ile

Val

Leu

Val

945

Met

Ala

Gln

Ile

Gly

770

Thr

Thr

Arg

Glu

Ser

850

Ser

Val

Glu

Asp

Val

930

Asp

Val

Val

Arg

Gly

755

Gln

Asn

Pro

Cys

Ser

835

Met

Phe

Tyr

Asp

Glu

915

Cys

Ala

Leu

Gln

Asn
995

Val

Val

Phe

Val

Lys

820

Ala

Leu

Asn

Asp

Leu

900

Asp

Ala

Glu

Gly

Ala

980

Gln

Cys

Lys

Ser

Ser

805

Gln

Leu

Thr

Gly

Pro

885

Ala

Tyr

Gln

Lys

Gly

965

Arg

Gln

Lys

Ile

Met

790

Val

Leu

Gln

Ile

Asp

870

Ala

Phe

Lys

Tyr

Leu

950

Phe

Leu

Leu

Ser

Ala

775

Ser

Asp

Leu

Leu

Ser

855

Gly

Ser

Asn

Arg

Tyr

935

His

Thr

Asn

Leu

Gly

760

Pro

Ile

Cys

Thr

Ser

840

Glu

Tyr

Gly

Lys

Cys

920

Ser

Met

Ser

Tyr

Ala
1000

45053

Ser

Thr

Arg

Ala

Gln

825

Ala

Glu

Asn

Arg

Val

905

Ser

Gly

Tyr

Ala

Leu
985

Glu Ser Phe Asn Ser

Ile

Val

Thr

Thr

810

Tyr

Arg

Ala

Phe

Val

890

Val

Asn

Val

Ser

Ala

970

Ala

75

Gly

Thr

Glu

795

Tyr

Thr

Leu

Leu

Thr

875

Val

Thr

Gly

Met

Ala

955

Ala

Leu

Tyr

Gly

780

Tyr

Val

Ala

Glu

Gln

860

Asn

Gln

Asn

Arg

Val

940

Ser

Leu

Gln

Val

765

Asn

Leu

Cys

Ala

Ser

845

Leu

Val

Lys

Gly

Ser

925

Leu

Leu

Pro

Thr

Pro

Ile

Gln

Asn

Cys

830

Val

Ala

Leu

Arg

Leu

910

Val

Pro

Ile

Phe

Asp
990

Ala Ile Gly

1005

Ser

Ser

Leu

Gly

815

Lys

Glu

Thr

Gly

Ser

895

Gly

Ala

Gly

Gly

Ser

975

Val

Gln

Ile

Tyr

800

Asn

Thr

Val

Ile

Val

880

Phe

Thr

Asp

Val

Gly

960

Tyr

Leu
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Asn

Thr

Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Ile
1010

Ser
1025

Glu
1040

Gln
1055

Ile
1070

Arg
1085

Gln
1100

Ala
1115

Tyr
1130

Gln
1145

Pro
1160

Asn
1175

Phe
1190

Ser
1205

Phe
1220

Arg
1235

Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Ser

Asp

Thr

Ser

Val

Asp

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Ala

Leu

Asn

His

Arg

Thr

Thr

Lys

Cys

Pro

Phe

Ile

Glu

Arg

Ile

Leu

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Gly

Gln

Val

Ala

Leu

Met

Glu

Pro

Glu
1015

Thr
1030

Gln
1045

Phe
1060

Asp
1075

Arg
1090

Tyr
1105

Asn
1120

Gly
1135

Gly
1150

Asp
1165

Leu
1180

Gln
1195

Phe
1210

Ser
1225

Asp
1240

45053

Ser

Val

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Val

Ala

Ala

Ala

Leu

Ser

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Lys

His

Ala

Ile

Ser

Ala

Val

Val

Glu

Phe

Ala

Arg

Thr

Arg

Val

Pro

76

Glu

Ala

Leu

Ser

Ala

Leu

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Ala
1020

Leu
1035

Thr
1050

Ser
1065

Asp
1080

Asn
1095

Ala
1110

Ser
1125

Ile
1140

His
1155

Ala
1170

Pro
1185

Thr
1200

Pro
1215

Tyr
1230

Tyr
1245

Ile

Thr

Gln

Ser

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Ser

Lys

Leu

Ile

Gln

Phe

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Gln

Val

Thr

Asp

Val

Val

Lys

Gln

Leu

Leu

Cys

Val

Phe

Ser

Leu

Val
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Asn

Gly

Leu

Arg

Asn

Ile

Ile

Cys

Cys

Arg

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

<400>

Lys
1250

Pro
1265

Thr
1280

Asn
1295

Thr
1310

Lys
1325

Phe
1340

Cys
1355

Arg
1370

Val
1385

20
1388
PRT
virut

20

Thr

Ser

Gly

Thr

Leu

Trp

Val

Gly

Gly

Gln

Met Lys Ser

1

Leu Ser Leu

Arg Arg Phe

35

Leu Gly Gly

50

Leu

Leu

Glu

Thr

Val

Pro

Val

Cys

Pro

Cys

gay

Leu

Pro

20

Phe

Tyr

45053

Asp Glu Ile Leu Ala Ser Leu Pro
1255 1260
Pro Leu Asp Val Phe Asn Ala Thr
1270 1275
Ile Ala Asp Leu Glu Gln Arg Ser
1285 1290
Glu Glu Leu Gln Ser Leu Ile Tyr
1300 1305
Asp Leu Glu Trp Leu Asn Arg Val
1315 1320
Trp Trp Val Trp Leu Ile Ile Phe
1330 1335
Ser Leu Leu Val Phe Cys Cys Ile
1345 1350
Cys Gly Cys Cys Cys Ala Cys Phe
1360 1365
Arg Leu Gln Pro Ala Glu Val Phe
1375 1380
Gly
bénh dich tiéu chdy & lon
Thr Tyr Phe Trp Leu Phe Leu Pro Val
5 10
Gln Asp Val Thr Arg Cys Ser Ala Asn
25
Ser Lys Phe Asn Val Gln Ala Pro Ala
40 45
Leu Pro Ile Gly Glu Asn Gln Gly Val
55 60

77

Asn

Tyr

Glu

Asn

Glu

Ile

Ser

Ser

Glu

Leu

Thr

30

Val

Asn

Arg

Leu

Ser

Ile

Thr

Val

Thr

Gly

Lys

Ser

15

Asn

Val

Ser

Thr

Asn

Leu

Asn

Tyr

Leu

Gly

Cys

Val

Thr

Phe

Val

Thr
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Trp

65

Phe

Gln

Thr

Pro

Gly

145

His

Ser

Ala

Glu

Ile

225

Val

Asn

Val

Lys

Gly
305

Tyr

Val

Glu

Asn

Ser

130

Arg

Ser

Asp

Thr

Pro

210

Ser

Phe

Asn

Val

Ile

290

Val

Cys

Ser

Pro

Gly

115

Ile

Asn

Val

Lys

Lys

195

Thr

Tyr

Ala

Trp

Ser

275

Tyr

Cys

Ala

His

Phe

100

Asn

Lys

Cys

Val

Ile

180

Cys

Tyr

Gln

Thr

Phe

260

Asn

Gly

Asn

Gly

Ile

85

Asp

Thr

Thr

Leu

Gly

165

Tyr

Tyr

Tyr

Pro

Glu

245

Leu

Gln

Leu

Gly

Gln

70

Arg

Pro

Asn

Leu

Phe

150

Ile

Tyr

Asn

Met

Cys

230

Pro

Leu

Pro

Gly

Ala
310

His

Gly

Ser

Ala

Gly

135

Asn

Thr

Phe

Ser

Leu

215

Thr

Asn

Ser

Leu

Gln

295

Ala

Pro

Gly

Gly

Thr

120

Pro

Lys

Trp

Tyr

Gly

200

Asn

Ala

Gly

Asn

Leu

280

Phe

Val

45053

Thr

His

Tyr

105

Ala

Thr

Ala

Asp

Phe

185

Gly

Val

Asn

His

Asp

265

Val

Phe

Gln

Ala

Gly

Gln

Arg

Ala

Ile

Asn

170

Lys

Cys

Thr

Cys

Ile

250

Ser

Asn

Ser

Arg

78

Ser

75

Phe

Leu

Leu

Asn

Pro

155

Asp

Asn

Ala

Ser

Ile

235

Pro

Thr

Cys

Phe

Ala
315

Gly

Glu

Tyr

Arg

Asn

140

Ala

Arg

Asp

Met

Ala

220

Gly

Glu

Leu

Leu

Asn

300

Pro

Val

Ile

Leu

Ile

125

Asp

His

Val

Trp

Gln

205

Gly

Tyr

Gly

Val

Leu

285

Gln

Glu

His

Gly

His

110

Cys

Val

Met

Thr

Ser

190

Tyr

Glu

Ala

Phe

His

270

Ala

Thr

Ala

Gly

Ile

95

Lys

Gln

Thr

Ser

Val

175

Arg

Val

Asp

Ala

Ser

255

Gly

Ile

Ile

Leu

Ile

80

Ser

Ala

Phe

Thr

Glu

160

Phe

Val

Tyr

Gly

Asn

240

Phe

Lys

Pro

Asp

Arg
320
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Phe

Leu

Ser

Val

Tyr

385

Thr

Gly

Asp

Ala

Asp

465

Asp

Gln

Val

Leu

Asp

545

Tyr

Asn

His

Asn

Pro

370

Lys

Lys

Leu

Asp

Leu

450

Asp

Asp

Pro

Asn

Ile

530

Thr

Gly

Ile

Thr

Pro

355

Tyr

Phe

Tyr

Leu

Val

435

Ile

Pro

Gly

Ile

Ile

515

Ala

Arg

Tyr

Asn

Ala

340

His

Tyr

Leu

Gly

Asp

420

Ser

Glu

Val

Phe

Ser

500

Thr

Ser

Gln

Val

Asp

325

Leu

Leu

Cys

Ala

Asp

405

Ala

Gly

Val

Ser

Tyr

485

Phe

Val

Asp

Phe

Ser
565

Thr

Gly

Ala

Phe

Val

390

Val

Val

Phe

Gln

Gln

470

Pro

Val

Ser

Thr

Thr

550

Lys

Ser

Thr

Thr

Leu

375

Leu

Tyr

Thr

Trp

Gly

455

Leu

Ile

Thr

Ala

Thr

535

Ile

Ser

Val

Asn

Phe

360

Lys

Pro

Val

Ile

Thr

440

Thr

Lys

Ser

Leu

Ser

520

Ile

Ser

Gln

45053

Ile

Phe

345

Ala

Val

Pro

Asn

Asn

425

Ile

Ala

Cys

Ser

Pro

505

Phe

Asn

Leu

Asp

Leu

330

Ser

Ile

Asp

Thr

Gly

410

Phe

Ala

Ile

Ser

Arg

490

Ser

Gly

Gly

Phe

Ser
570

79

Ala

Phe

Pro

Thr

Val

395

Phe

Thr

Ser

Gln

Gln

475

Asn

Phe

Gly

Phe

Tyr

555

Asn

Glu

Val

Leu

Tyr

380

Arg

Gly

Gly

Thr

Arg

460

Val

Leu

Asn

His

Ser

540

Asn

Cys

Gly S

Cys

Gly

365

Asn

Glu

Tyr

His

Asn

445

Ile

Ala

Leu

Asp

Ser

525

Ser

Val

Pro

Ser

350

Ala

Ser

Ile

Leu

Gly

430

Phe

Leu

Phe

Ser

His

510

Gly

Phe

Thr

Phe

Ile

335

Asn

Thr

Thr

Val

His

415

Thr

Val

Tyr

Asp

His

495

Ser

Ala

Cys

Asn

Thr
575

Val

Ser

Gln

Val

Ile

400

Leu

Asp

Asp

Cys

Leu

480

Glu

Phe

Asn

Val

Ser

560

Leu
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Gln

Ser

Phe

Gly

625

Val

Phe

Gly

Val

Gln

705

Ser

His

Asn

Ser

Pro

785

Asn

Ser

Ser

Leu

Gly

610

Glu

Ser

Lys

Val

Thr

690

Ala

Ser

Ser

Ile

Gly

770

Thr

Thr

Arg

Val

Leu

595

Ser

Leu

Phe

Gly

Tyr

675

Ser

Ala

Ser

Asn

Gly

755

Gln

Asn

Pro

Cys

Asn

580

Ala

Gly

Ile

Met

Glu

660

Tyr

Gly

Tyr

Thr

Asp

740

Val

Val

Phe

Val

Lys
820

Asp

Ser

Val

Thr

Thr

645

Gly

Thr

Ala’

Val

Phe

725

Gly

Cys

Lys

Ser

Ser

805

Gln

Tyr

Ala

Lys

Gly

630

Leu

Ile

Ser

Val

Asp

710

Asn

Ser

Lys

Ile

Met

790

Val

Leu

Leu

Cys

Phe

615

Thr

Asp

Ile

Asp

Tyr

695

Asp

Ser

Asn

Ser

Ala

775

Ser

Asp

Leu

Ser

Thr

600

Thr

Pro

Val

Thr

Ser

680

Ser

Asp

Thr

Cys

Gly

760

Pro

Ile

Cys

Thr

45053

Phe

585

Ile

Ser

Lys

Cys

Leu

665

Gly

Val

Ile

Arg

Thr

745

Ser

Thr

Arg

Ala

Gln
825

Ser

Asp

Leu

Pro

Thr

650

Thr

Gln

Thr

Val

Glu

730

Glu

Ile

Val

Thr

Thr

810

Tyr

80

Lys

Leu

Tyr

Leu

635

Lys

Asn

Leu

Pro

Gly

715

Leu

Pro

Gly

Thr

Glu

795

Tyr

Thr

Phe

Phe

Phe

620

Glu

Tyr

Ser

Leu

Cys

700

Val

Pro

Val

Tyr

Gly

780

Tyr

Val

Ala

Cys

Gly

605

Gln

Gly

Thr

Ser

Ala

685

Ser

Ile

Gly

Leu

Val

765

Asn

Leu

Cys

Ala

Val

590

Tyr

Phe

Val

Ile

Phe

670

Phe

Phe

Ser

Phe

Val

750

Pro

Ile

Gln

Asn

Cys
830

Ser

Pro

Thr

Thr

Tyr

655

Leu

Lys

Ser

Ser

Phe

735

Tyr

Ser

Ser

Leu

Gly

815

Lys

Thr

Glu

Lys

Asp

640

Gly

Ala

Asn

Glu

Leu

720

Tyr

Ser

Gln

Ile

Tyr

800

Asn

Thr
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Ile

Asn

Ser

865

Ser

Ile

Val

Leu

Val

945

Met

Ala

Gln

Asn

Thr

Gln

Val

Asp

Glu

Ser
850

Ser

Val

Glu

Asp

Val
930

Asp

Val

Val

Arg

Ile
1010

Ser
1025

Glu
1040

Gln
1055

Ile
1070

Ser

835

Met

Phe

Tyr

Asp

Glu

915

Cys

Ala

Leu

Gln

Asn

995

Thr

Lys

Val

Leu

Tyr

Ala

Leu

Asn

Asp

Ala

900

Asp

Ala

Glu

Gly

Ala

980

Gln

Ser

Gly

Val

Gln

Ser

Leu

Thr

Gly

Pro

885

Ala

Tyr

Gln

Lys

Gly

965

Arg

Gln

Ala

Leu

Asn

His

Arg

Gln

Ile

Asp

870

Ala

Phe

Lys

Tyr

Leu

950

Phe

Leu

Leu

Phe

Asn

Ser

Asn

Leu

Leu

Ser
855

Gly

Ser

Asn

Arg

Tyr
935

His

Thr

Asn

Leu

Glu
101

Thr
103

Gln
104

Phe
106

Asp
107

Ser

840

Glu

Tyr

Gly

Lys

Cys

920

Ser

Met

Ser

Tyr

Ala
1000

Se
5

45053

Ala Arg

Glu Ala

Asn Phe

Arg Val
890

Val Val

905

Ser Asn

Gly Val

Tyr Ser

Ala Ala
970

Leu Ala

985

Glu Ser Phe Asn Ser

r Val

Val Ala

0

Gl
5

Gl
0

I1
5

y Ala

n Ala

e Leu

Lys

His

Ala

Ile

Ser

81

Leu

Leu

Thr

875

Val

Thr

Gly

Met

Ala

955

Ala

Leu

Glu

Ala

Leu

Ser

Ala

Glu

Gln

860

Asn

Gln

Asn

Arg

Val

940

Ser

Leu

Gln

Ser

845

Leu

Val

Lys

Gly

Ser

925

Leu

Leu

Pro

Thr

10

Ala

1020

Leu

1035

Thr

1050

Ser

1065

Asp

1080

Val

Ala

Leu

Arg

Leu

910

Val

Pro

Ile

Phe

Asp
990

05

Ile

Thr

Gln

Ser

Val

Glu

Thr

Gly

Ser

895

Gly

Ala

Gly

Gly

Ser

975

Val

Ser

Lys

Leu

Ile

Gln

Val

Ile

Val

880

Phe

Thr

Asp

Val

Gly

960

Tyr

Leu

Ala Ile Gly

Gln

Val

Thr

Asp

Val
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Asp

Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Leu

Arg

Asn

Arg
1085

Gln
1100

Ala
1115

Tyr
1130

Gln
1145

Pro
1160

Asn
1175

Phe
1190

Ser
1205

Phe
1220

Arg
1235

Lys
1250

Pro
1265

Thr
1280

Asn
1295

Thr
1310

Leu

Thr

Gln

Gly

Ala

Ser

Asp

Thr

Ser

Val

Asp

Thr

Ser

Gly

Thr

Leu

Ile

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Glu

Thr

Val

Thr

Thr

Lys

Cys

Pro

Phe

Ile

Glu

Arg

Ile

Leu

Asp

Pro

Ile

Glu

Asp

Gly

Lys

Val

Gly

Gln

Val

Ala

Leu

Met

Glu

Pro

Glu

Leu

Ala

Glu

Leu

Arg
1090

Tyr
1105

Asn
1120

Gly
1135

Gly
1150

Asp
1165

Leu
1180

Gln
1195

Phe
1210

Ser
1225

Asp
1240

Ile
1255

Asp
1270

Asp
1285

Leu
1300

Glu
1315

45053

Leu

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Leu

Gln

Trp

Ser

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Glu

Ser

Leu

Ala

Val

Val

Glu

Phe

Ala

Arg

Thr

Arg

Val

Pro

Ser

Asn

Gln

Leu

Asn

82

Leu

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Arg

Ile

Arg

Asn
1095

Ala
1110

Ser
1125

Ile
1140

His
1155

Ala
1170

Pro
1185

Thr
1200

Pro
1215

Tyr
1230

Tyr
1245

Pro
1260

Thr
1275

Ser
1290

Tyr
1305

Val
1320

Ala

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Glu

Asn

Glu

Phe

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Ser

Ile

Thr

Val

Lys

Gln

Leu

Leu

Cys

Val

Phe

Ser

Leu

Val

Thr

Asn

Leu

Asn

Tyr
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Ile Lys
132

Ile Phe

134

Cys Cys

135

Cys Arg
137

Arg Val
138

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

<220>
<223>

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

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

<400>

Arg Ser
1

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

<220>
<223>

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

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

Trp Pro Trp

5

Val Val Ser

0

Gly Cys Cys
5

Gly Pro Arg
0

Gln Cys Gly

5
21
PRT

Trinh ty nhan

trinh tu cua

X~
w -
w =
~— (D»

s}
o
@ I
- O

Xaa Ile Glu
5

22

8

PRT

Trinh tu nhén

Trp

Leu

Gly

Leu

tao

tao

45053

Val
1330

Trp Leu

Leu Val Phe

1345

Cys
1360

Cys Cys

Gln
1375

Pro Ala

vung dung hop

Asp Leu Xaa

trinh ty cua vung dung hop

X~ w

w -
Q ~— Or
On —~ f

Ile

Cys

Ala

Glu

83

Ile

Cys

Cys

Val

Phe
1335

Ile
1350

Phe
1365

Phe
1380

c6 thé l1la gbc axit amin bit ky

Ile Val Leu

Ser Thr Gly

Ser Gly Cys

Glu Lys Val

la gbc axit amin khéng phai la gbc leuxin
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<400>

45053

22

Arg Ser Xaa Ile Glu Asp Xaa Leu

1

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

<220>
<223>

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

<400>

5

23

8

PRT

Trinh ty nhé&n tao

trinh tu cua vung dung hop

idn thé
3)..(3
5}

Mo~
Z >

(
gbc sb 3 c6 thé 1a gbc axit amin bat ky

23

Arg Ser Xaa Ile Glu Asp Leu Ala

1

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

<220>
<223>

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

<400>

5

24

8

PRT

Trinh tu nhédn tao

trinh tuy cta vung dung hop

Bién thé
(3)--(3) : , ,
X & gbc s6 3 c6 thé la gbc axit amin bat ky

24

Arg Ser Xaa Ile Glu Asp Ala Leu

1

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

<220>
<223>

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

<400>

5

25

8

PRT

Trinh ty nhén tao

trinh tu cua vung dung hop

Bién thé
(3)..(3) ) )
X & gbc sb 3 c6 thé 1a gbc axit amin bat ky

25

Arg Ser Xaa Ile Glu Asp Ala Ala

1

5

84
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<210>
<211>
<212>
<213>

<220>
<223>

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

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

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

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

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

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

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

<400>

Xaa Xaa Xaa Phe

1

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

<220>
<223>

<220>
<221>
<222>

26
10
PRT

Trinh tu nhé&n tao

trinh tu cua

Bién thé
(1)..(1)
X & gbc sb

Bién thé
(2)..(2)
X & gbc sb

Bién thé
(9)..(9)
X & gbc sb

Bién thé
(10)..(10)
X & gbc sb

26

5

27
10
PRT

thé

thé

thé

thé

45053

vung luu lai

axit amin khéng phai

la

la

la

1la

la

axit

axit

axit

axit

axit

amin

amin

amin

amin

amin

bt

1a gbc tyrosin

ky

ky

ky

ky

ky

10 c6 thé l1la gbc axit amin bat ky

Trinh tu nhdn tao

trinh ty cua vung luu lai

Bién thé
(2)..(2)

Xaa Lys Xaa His Xaa Xaa

10

85
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<223>

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

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

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

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

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

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

<400>

Bién thé
(10)..(10)

X & gbc sb

27

10 c6 thé la gbc axit amin bat ky

1a gbc

1a gbc

1la gbc

45053

axit

axit

axit

axit

amin

amin

amin

amin

bt

axit amin khéng phai

la gbc axit amin bat

Tyr Xaa Xaa Phe Xaa Lys Xaa Xaa Xaa Xaa

1

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

<220>
<223>

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

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

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

<220>
<221>

5

28
10
PRT

Trinh tyu nhan tao

trinh tu cua

vung luu lai

10

ky

ky

ky

ky

13 gbc histidin

ky

2 c6 thé la gbc axit amin bat ky

3 c6 thé

5 c6 thé

1a gbéc

1a géc

axit amin bit ky

axit amin bt ky

86
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<222>
<223>

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

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

<400>

Ala Xaa Xaa Phe Xaa Lys Xaa His Xaa Xaa

1

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

<220>
<223>

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

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

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

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

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

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

<400>

Tyr Xaa Xaa Phe Xaa Lys Xaa Arg Xaa Xaa

1

Bién thé
(9)..(9)
X & gé

(
gbc sb

Bién thé
(10)..(10)
X & gbc sb

28
5

29
10
PRT

45053

7 c6 thé 1la gbc axit amin bat ky

9 c6 thé la gbc axit amin bt ky

10 c6 thé la gbc axit amin bat ky

Trinh tu nhén tao

trinh ty cua

Bién thé
(10)..(10)
X & gbc sb

29

5

10 c6 thé 1a gbc axit amin bat ky

viung luu lai

10

axit

axit

axit

axit

axit

10

87

amin

amin

amin

amin

amin

ky

ky

ky

ky

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

<220>
<223>

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

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

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

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

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

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

<400>

45053

30
10
PRT
Trinh ty nhan tao

trinh tuy cua vung luu lai

X & gbc sb 2 co6 thé 1a gbc axit amin bat ky

c s6 3 c6 thé la gbc axit amin bat ky

c s& 5 cé thé la gbc axit amin bat ky

gbc sb 7 c6 thé 1a gbc axit amin bat ky

c sb 9 co6 thé la gbc axit amin bat ky

Bién thé
(10)..(10)
X & gbc sb& 10 cé thé 1a gbc axit amin bat ky

30

Ala Xaa Xaa Phe Xaa Lys Xaa Arg Xaa Xaa

1

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

<220>
<223>

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

<400>

5 10

31

8

PRT

Trinh ty nhé&n tao

trinh tu cua vung dung hop

-
gbc sb 3 c6 thé 1a gbc axit amin bat ky

Arg Ser Xaa Ile Glu Asp Leu Gly

1

5

88
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45053 159/181

<210> 32
<211> 8
<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> trinh tu cua vung luu lai

<220>
<221> Bién thé
<222>  (3)..(3)

<223> X & gbc sb 3 c6 thé la gbc axit amin bat ky
<400> 32

Arg Ser Xaa Ile Glu Asp Gly Leu

1 5
<210> 33

<211> 8

<212> PRT

<213> Trinh tu nhé&n tao

<220>
<223> trinh tu cua vung dung hop

<220>

<221> Bién thé

<222> (3)..(3)

<223> X & gbc sb 3 co6 thé 1a gbc axit amin bat ky
<400> 33

Arg Ser Xaa Ile Glu Asp Gly Gly

1 5
<210> 34
©<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> trinh tu cta vung dung hogp

<220>

<221> Bién thé

<222> (3)..(3)

<223> X & gbc sb 3 c6 thé 1a gbc axit amin bét ky
<400> 34

Arg Ser Xaa Ile Glu Asp Gly Ala

1 5
<210> 35

<211> 8

<212> PRT

89



45053

<213> Trinh tu nhan tao

<220>

<223> trinh tu cua vung dung hop
<220>

<221> Bién thé

<222>  (3)..(3)

<223>

<400> 35

Arg Ser Xaa Ile Glu Asp Ala Gly

1

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

36
5153
ADN

<220>
<223>

<400> 36
ccgcggtaat

cctccagctg
taccgcacct
tcacaaacat
gttctaccag
aaccggcgca
ggtagtccag
ccaccctcag
tcttctccaa
gcatgaactc
gcatcttcct
ccttcgaccc
ccatcgccag
acgacgtgac
acggcaagaa
acaagatcta
acaagcggag
ccagcgccgg

ccgtgaacgt

5

cggaaggaca
aaacccattg
tctaaagctg
aacatgctgg
atggtcaaga
aaactgcttt
cagcaccatg
cctccctecag
gttcaacgtg
cagctcctgg
gagctacatc
aagcggctac
gctgagaatc
caccggcaga
catcgtggtg
ccacttctac
ctgcgccatg
cgaggacggc

gttcgccacc

Trinh tu nhan tao

Catxet md hda protein gai

gtggtattac
acaaagagtc
tacttgcatc
ttctgcttaa
gtattactca
cactatcgct
aaatccctca
gatgtcacaa
caggcccccg
tactgcggca
gacgccggcec
cagctgtacc
tgccagttcc
aactgcctgt
ggcatcacct
ctgaagaacg
cagtacgtgt
atctactacg

gacagcaacg

cua PEDV

tctgggctca
tagctcggceca
attgatcaga
aaatatcaag
tgcttaatct
taaaagcaat
actacttctg
gatgccagtc
ccgtggtggt
ccggcctgga
agggcttcga
tgcacaaggc
ccaacaacaa
tcaacaaggc
gggacaacga
actggtccag
acaccccaac
agccctgcecac

gccacatccc

90

X & gbc sb 3 c6 thé 1a gbc axit amin bat ky

aaaggtcaac
atcggataca
tcaagcagag
ggagatgaca
gtagcgttga
tataaaaaac
gctcttccte
cacaatcaac
gctgggcggce
gaccgcctcc
gatcggcatc
caccaacggc
gaccctgggc
catcccagcc
cagagtgacc
agtggccacc
ctactacatg
cgccaactgc

cgagggcttc

tattgagaga
aaccaaagga
ttgatcaaag
acctaaacga
ctaatctact
ttaggactca
cccgtgetcet
ttcagacggt
tacctgccaa
ggcgtgcacg
agccaggagc
aaccacaacg
cccaccgtga
tacatgcagg
gtgttcgccg
aggtgctaca
ctgaacgtga
agcggctacg

tccttcaaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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actggttcct
cactgctggt
gcttcaacca
ccctgagatt
acaccgccct
ccaccttcac
acacctacaa
tcgtgatcac
tgctggacgce
tctggaccat
tccagcgcecat
tcgacctgga
caatcagctt
gcgcctectt
gcttctccag
ccaacagcta
ccgtgaacga
cctgcaccat
tgtacttcca
tgaccgacgt
agggcgaggg
ccgacagcgg
ccccctgcete
ccagcctgtce
gcaacgacgg
agagcggctc
tgaccggcaa
agctgtacaa
gatgcaagca
agctgagcgc
ccctgcagcet

tgggcgtgag

gctgagcaac
gaactgcctg
gaccatggac
caacatcaac
gggcaccaac
catcccactg
cagcaacgtg
caagtacggc
cgtgaccatc
cgcctccacc
cctgtactgce
cgacggcttc
cgtgaccctg
cggcggccac
cttctgcgtg
cggctacgtg
ctacctgtcc
cgacctgttc
gttcaccgag
gagcttcatg
catcatcacc
ccagctgctg
cttcagcgag
ctccagcacc
ctccaactgc
catcggctac
catctccatc
caccccecgtg
gctgctgacc
caggctggag
ggccaccatc

cgtgtacgac

gactccaccc
ctggccatcc
ggcgtgtgca
gacacctccg
ctgagcttcg
ggcgccaccc
tacaagttcc
gacgtgtacg
aacttcaccg
aacttcgtgg
gacgacccag
taccccatca
ccatccttca
tccggcgceca
gacaccaggc
agcaagagcc
ttcagcaagt
ggctacccag
ggcgagctga
accctggacg
ctgaccaaca
gccttcaaga
caggccgcct
ttcaactcca
accgagccag
gtgccatccc
cccaccaact
tccgtggact
cagtacaccg
tcecgtggagg
agctccttca

ccagccagcg

45053

tgctgcacgg
caaagatcta
acggcgccgce
tgatcctggce
tgtgctccaa
aggtgccata
tggccgtgcet
tgaacggctt
gccacggcac
acgccctgat
tgtcccagcet
gctccagaaa
acgaccactc
acctgatcgc
agttcaccat
aggactccaa
tctgcgtgtc
agttcggctc
tcaccggcac
tgtgcaccaa
gctccttccect
acgtgacctc
acgtggacga
ccagagagct
tgctggtgta
agagcggcca
tctccatgag
gcgccaccta
ccgcctgcaa
tgaacagcat
acggcgacgg

gcagagtggt

91

caaggtggtg
cggcctgggce
cgcccagagg
cgagggcage
cagctccgac
ctactgcttc
gccacccacc
cggctacctg
cgacgacgac
cgaggtgcag
gaagtgcagc
cctgctgagc
cttcgtgaac
ctccgacacc
cagcctgttc
ctgcccctte
caccagcctg
cggcgtgaag
cccaaagccc
gtacaccatc
ggccggegtyg
cggcgccgtg
cgacatcgtg
gccaggcttc
ctccaacatc
ggtgaagatc
catcagaacc
cgtgtgcaac
gaccatcgag
gctgaccatc

ctacaacttc

gcagaagagg

tccaaccagc
cagttcttca
gccccagagg
atcgtgctgce
ccccacctgg
ctgaaggtgg
gtgagagaga
cacctgggcc
gtgagcgget
ggcaccgcca
caggtggcct
cacgagcagc
atcaccgtga
accatcaacg
tacaacgtga
accctgcagt
ctggccagcg
ttcaccagcc
ctggagggcg
tacggcttca
tactacacct
tacagcgtga
ggcgtgatct
ttctaccaca
ggcgtgtgcea
gcccccaccg
gagtacctgc
ggcaactcca
agcgccctgce
tccgaggagg
accaacgtgce

agcttcatcg

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

3000

3060

161/181



aggacgccgce
agagatgcag
tgatggtgct
tcggcggcecat
tgcaggccag
tgctggccga
aggaggccat
tgcaggaggt
acaacttcca
ccgccgacgt
tggcccagac
aggtgaacga
agcacatctt
tggtgccagg
tcgccctgac
ccgccaccga
gcgacttcgt
tgccagacgt
ccctgccaaa
acctgaccgg
aggagctgca
acagagtgga
tgatcttcgt
gcggctgetg
aggtgtttga
acaattatca
taaaaaatga
gcccctattt
gatccaggac
atagaagaca
ggagttgggc

attgtggtaa

cttcaacaag
caacggcaga
gccaggcegtg
ggtgctgggc
actgaactac
gagcttcaac
cagccagacc
ggtgaactcc
ggccatctcc
gcaggtggac
cctgaccaag
gtgcgtgaag
ctccctggtg
cgacttcatc
cctgagagag
gtatttcgtg
gcagatcgag
gatcccagac
cagaaccggc
cgagatcgcc
gtccctgatc
gacctacatc
ggtgtccctg
ctgcgcctgce
gaaagtgaga
ttctaaactc
ctgaggtgta
tgcctaccac
tcggcgatag
atgatggcct
gtactacagc

ggcgaactgc

gtggtgacca
tccgtggceceg
gtggacgccg
ggcttcacct
ctggccctgce
agcgccatcg
tccaagggcc
cagggcgcecg
agctccatcg
agactgatca
tacaccgagg
tcccagagcece
caggccgccc
gacgtgatcg
cccggectgg
agctccagac
tcctgecgtgg
tacatcgacg
cccagcctgce
gacctggagc
tacaacatca
aagtggccat
ctggtgttct
ttcagcggcet
gtgcagtgat
attataaaaa
cgacttcgat
ttatcccgat
gaaagatgaa
cggaccccca
cagacctgag

aggtgtcaag

45053

acggcctggg
acctggtgtg
agaagctgca
ccgccgecge
agaccgacgt
gcaacatcac
tgaacaccgt
ccctgaccca
acgacatcta
ccggcagact
tgcaggcctc
agagatacgg
cacagggcct
ccatcgccgg
tgctgttcac
ggatgttcga
tgacctacgt
tgaacaagac
ccctggacgt
agagaagcga
acaacaccct
ggtgggtgtg
gctgcatctc
gctgtagagg
aaatattcaa
acttaggaca
cagtcttctt
ggtaggctca
tgcttcatgt
attggaagaa
gagttattga

gaacaactgg

92

caccgtggac
cgcccagtat
catgtacagc
cctgccctte
gctgcagaga
ctccgcecectte
ggcbcacgcc
gctgaccgtg
ctccaggctg
gtccgcectg
cagaaagctg
cttctgcggce
gctgttcctg
cctgtgcgtg
ccacgagctg
gccaagaaag
gaacctgacc
cctggacgag
gttcaacgcc
gtccctgaga
ggtggacctg
gctgatcgtg
caccggctgce
accccggcetce
gaccagtcct
caagagccta
gggacaccaa
taccccaagt
atatttttct
catttggatt
aagaagccac

tattttataa

gaggactaca
tacagcggcg
gcctccctga
agctacgccg
aaccagcagc
gagagcgtga
ctgaccaagg
cagctgcagc
gacatcctgt
aacgccttcg
gcccagcaga
ggcgacggcg
cacaccgtgce
aacgacgaga
cagaaccaca
cccaccgtga
agagaccagc
atcctggcect
acctacctga
aacaccaccg
gagtggctga
ttcatcgtgc
tgcggctgcet
cagcccgctg
gcatcagtca
agtcctctcc
gggcttattg
cagagtaata
actgggtata
gctgcctttg
cctgttggat

taacacccca

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

4860

4920

4980
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ttgcacatct taactccgtg gaaaaaggtc

caagtctgta acgcagtcaa tctaatacca

tatatgagca tcactcgact atcagacgat

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

37
4155
RNA

<220>

<223>

<400> 37
uuaucacugc

gcagccgcug

gcagaacacc

ccauggccac

guugauguug

cugcuccagg

gggcaggcug

cacgucgaug

caccacgcag

ccgucuggag

caccaggccg

ggcgaucacg

uggggcggcece

cuggcucugg

caccucggug

ggugaucagu

gucgauggag

ggcggcgccc

caggcccuug

gccgauggcg

cugcagggcc

ggaggugaag

cucggcgucc

gucggccacg

md hoéa protein

acucucacuu

aagcaggcgc

agcagggaca

uugauguagg

uagaucaggg

ucggcgaucu

gggccgguuc

uagucuggga

gacucgaucu

cucacgaaau

ggcucucuca

ucgaugaagu

ugcaccaggg

gacuucacgc

uacuugguca

cuguccaccu

cuggagaugg

ugggaguuca

gaggucuggc

cuguugaagc

agguaguuca

ccgcccagcea

accacgccug

gaucugccgu

Trinh tu nhan tao

S cua PEDV

ucucaaacac

agcagcagcc

ccacgaagau

ucuccacucu

acugcagcuc

cgccggucag

uguuuggcag

ucacgucugg

gcacgaaguc

acucgguggc

gggucagggc

cgccuggcac

agaagaugug

acucguucac

gggucugggc

gcacgucggc

ccuggaaguu

ccaccuccug

ugauggccuc

ucucggccag

gucuggccug

ccaugccgcce

gcagcaccau

ugcugcaucu

45053

cttacgagtg gaagtgtgtt cagtgcaaat

ttagacatag cacaaagatt cagggtggta

ggaagttaca gaattccccg cgg

cucagcgggce

gcagcagccg

cagcacgaug

guucagccac

cucgguggug

guucagguag

ggaggccagg

cagcuggucu

gcucacggug

ggugugguuc

gaucucgucg

cagcacggug

cucgccgucg

cuucugcugg

cacgaaggcg

ggacaggaug

gugcugcagc

caccuugguc

cuucacgcuc

cagcugcugg

cacggcguag

gaucagggag

cacgccgcug

cuuguagucc

93

uggagccggg

cagcagccgg

aacacgauca

uccaggucca

uuucucaggg

guggcguuga

aucucgucca

cuggucaggu

ggcuuucuug

ugcagcucgu

uucacgcaca

ugcaggaaca

ccgccgcaga

gccagcuuuc

uucagggcgg

uccagccugg

ugcacgguca

agggcguggg

ucgaaggcgg

uuucucugca

cugaagggca

gcgcuguaca

uaauacuggg

ucguccacgg

guccucuaca

uggagaugca

gccacaccca

ccaggguguu

acucgcuucu

acacguccag

gggucuuguu

ucacguaggu

gcucgaacau

gggugaacag

ggccggegau

gcaggcccug

agccguaucu

uggaggccug

acagucugcc

aguagauguc

gcugggucag

ccacgguguu

aggugauguu

gcacgucggu

gggcggcggce

ugugcagcuu

cgcacaccag

ugcccaggcce

5040

5100

5153

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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guuggucacec

gccgcuggcu

guugaaggag

caccuccacg

ggcgguguac

gcaguccacg

gaaguuggug

cugggauggc

cacuggcucg

gguggaguug

guaggcggcc

guucuugaag

gcuguugguc

cacguccagg

gaucagcucg

cucuggguag

gaacuugcug

cuggcucuug

cugccuggug

guuggcgccg

guugaaggau

gcugaugggg

cacugggucg

guccacgaag

gccggugaag

cacguacacg

caggaacuug

cuggguggcg

cacgaagcuc

cacggaggug

guugcacacg

ugggauggcce

accuuguuga

gggucguaca

cugauggugg

gacuccagcc

ugggucagca

gacacggggg

gggauggaga

acguagccga

gugcaguugg

aaggugcugg

ugcucgcuga

gccagcagcu

agggugauga

gucaugaagc

cccucgguga

ccgaacaggu

aaggacaggu

cucacguagc

uccacgcaga

gaguggccgce

ggcaggguca

uagaagccgu

ucgcaguaca

uugguggagg

uugaugguca

ucgccguacu

uacacguugc

cccaguggga

agguuggugc

ucguugaugu

ccguccaugg

agcaggcagu

aggcggcguc

cgcucacgcc

ccagcugcag

uggcgcucag

gcugcuugca

uguuguacag

uguugccggu

uggagccgcu

agccgucguu

aggacaggcu

aggagcaggg

ggccgcuguc

ugcccucgcecce

ucacgucggu

acuggaagua

cgauggugca

agucguucac

cqguagcuguu

agcuggagaa

cgaaggaggc

cgaagcugau

cguccagguc

ggaugcgcug

cgauggucca

cggcguccag

uggugaucac

uguuguaggu

uggugaaggu

ccagggcggu

ugaaucucag

ucugguugaa

ucaccagcag

45053

cucgaugaag
cagcacguug
ggccuccucg
cugcagggcg
ucuggaguug
cugcagguac
cacggugggyg
cuugcacacg
gcugugguag
ggagaucacg
ggucacgcug
ggagguguag
cuugaagccg
cacgcccucc
caggcuggug
ggcgcuggcece
ggacugcagg
ggucacguug
gccguugaug
gcucacggug
uggcugcucg
gaaggccacc
gauggcggug
gaagccgcuc
caggcccagg
gaucucucuc
guccaccuuc
ggccaggugg
gugcagcacg
ggccucuggg
gcugaagaac

uggcugguug

94

cuccucuucu

gugaaguugu

gagaugguca

cucucgaugg

ccguugcaca

ucgguucuga

gcgaucuuca

ccgauguugg

aagaagccug

cccacgaugu

uacacggcgce

uacacgccgg

uagauggugu

aggggcuuug

aacuucacgc

agcaggcugg

gugaaggggc

uagaacaggc

guggugucgg

auguucacga

uggcucagca

uggcugcacu

cccugcaccu

acgucgucgu

ugcagguagc

acggugggug

aggaagcagu

gggucggagc

augcugcccu

gcccucuggg

uggcccaggc

gacaccaccu

gcaccacucu

agccgucgcc

gcaugcuguu

ucuugcaggc

cguagguggc

ugcucaugga

ccuggccgcu

aguacaccag

gcagcucucu

cgucguccac

cggaggucac

ccaggaagga

acuuggugca

gggugccggu

cggagccgaa

uggacacgca

aguuggaguc

ugauggugaa

aggcgaucag

aggagugguc

gguuucugga

ucagcuggga

cgaucagggc

cggugccgug

cgaagccguu

gcagcacggc

aguauggcac

uguuggagca

cggccaggau

cggcggcgcec

cguagaucuu

ugccgugcag

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

3360
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caggguggag

gccguugcug

cucguaguag

guacacguac

gucguucuuc

ccaggugaug

gaacaggcag

ggggaacugg

cagguacagc

cuggccggeg

ggugccgcag

ggcgggggcece

ucuugugaca

guugagggau

<210> 38

<211>

<212>
<213>

RNA

<220>

<223>

<400> 38
aaguuuuuua

auuuaucacu

cagcagccgce

cagcagaaca

caccauggcc

uuguugaugu

cucugcucca

aggggcaggce

uucacgucga

gucaccacgc

auccgucugg

agcaccaggc

auggcgauca

4245

ucguugcuca

ucgguggcga

augccguccu

ugcauggcgc

agguagaagu

cccaccacga

uuucugccgg

cagauucuca

ugguagccgce

ucgauguagc

uaccaggagc

ugcacguuga

uccugaggga

uucau

uaaugaguuu

gcacucucac

ugaagcaggc

ccagcaggga

acuugaugua

uguagaucag

ggucggcgau

uggggcecggu

uguagucugg

aggacucgau

agcucacgaa

cgggcucucu

cgucgaugaa

gcaggaacca

acacguucac

cgccggcgcu

agcuccgcuu

gguagaucuu

uguucuugcc

uggucacguc

gccuggcgau

uugggucgaa

ucaggaagau

uggaguucau

acuuggagaa

ggcugagggu

Trinh ty nhan tao

agaaugauaa

uuucucaaac

gcagcagcag

caccacgaag

ggucuccacu

ggacugcagc

cucgccgguc

ucuguuuggce

gaucacgucu

cugcacgaag

auacucggug

cagggucagg

gucgccuggc

45053

guuguugaag
ggcguagcecg
ggucacguuc
guuguagcac
gucggcgaac
guccugcaug
guucacggug
ggcguugugg
gggcuccugg
gccgugcacg
gcuuggcagg

gaaccgucug

ggagagcacg

uuguugacug
accucagcgg
ccgcagcagce
aucagcacga
cuguucagcc
uccucggugg
agguucaggu
agggaggcca
ggcagcuggu
ucgcucacgg
gcgguguggu
gcgaucucgu

accagcacgg

95

gagaagcccu

cugcaguugg

agcauguagu

cugguggcca

acggucacuc

uaggcuggga

gggcccaggg

uugccguugg

cugaugccga

ccggaggcgg

uagccgcecca

aaguugauug

gggaggaaga

chta trinh ty m& hdbéa protein S cua PEDV

augcaggacu

gcuggagccg

cgcagcagcc

ugaacacgau

acuccagguc

uguuucucag

agguggcguu

ggaucucguc

cucuggucag

ugggcuuucu

ucugcagcuc

cguucacgca

ugugcaggaa

cggggaugug

cggugcaggg

agguuggggu

cucuggacca

ugucguuguc

uggccuuguu

ucuuguuguu

uggccuugug

ucucgaagcc

ucuccaggcece

gcaccaccac

uggacuggca

gccagaagua

ggucuugaau

ggguccucua

gguggagaug

cagccacacc

caccagggug

ggacucgcuu

gaacacgucc

cagggucuug

guucacguag

uggcucgaac

gugggugaac

caggccggcg

cagcaggccc

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4155

60

120

180

240

300

360

420

480

540

600

660

720

780
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uguggggcgg

cucuggcucu

ugcaccucgg

ccggugauca

ucgucgaugg

agggcggcege

uucaggcccu

uugccgaugg

gucugcaggg

gcggagguga

uucucggcgu

aggucggcca

ccguugguca

cugccgcugg

ccguugaagg

uucaccucca

gcggcggugu

gcgcagucca

gagaaguugg

cucugggaug

agcacuggcu

cugguggagu

acguaggcgg

acguucuuga

gagcuguugg

cacacgucca

gugaucagcu

aacucugggu

cagaacuugc

uccuggcucu

aacugccugg

agguuggcgce

ccugcaccag

gggacuucac

uguacuuggu

gucuguccac

agcuggagau

ccugggaguu

uggaggucug

cgcuguugaa

ccagguaguu

agccgcccag

ccaccacgcc

cggaucugcc

ccaccuuguu

cugggucgua

agcugauggu

cggacuccag

acugggucag

cggacacggyg

uggggaugga

gcacguagcc

cggugcaguu

ugaaggugcu

ccugcucgcu

aggccagcag

ucagggugau

gggucaugaa

cgcccucggu

agccgaacag

ugaaggacag

ugcucacgua

uguccacgca

cggaguggcc

ggagaagaug

gcacucguuc

cagggucugg

cugcacgucg

ggccuggaag

caccaccucc

gcugauggcce

gcucucggcc

cagucuggcc

caccaugccg

uggcagcacc

guugcugcau

gaaggcggcg

cacgcucacg

ggccagcugc

ccuggcgcuc

cagcugcuug

gguguuguac

gauguugccg

gauggagccg

ggagccgucg

ggaggacagg

gaaggagcag

cuggccgcug

gaugcccucg

gcucacgucg

gaacuggaag

gucgauggug

guagucguuc

gccguagcug

gaagcuggag

gccgaaggag

45053

ugcucgccgu
accuucugcu
gccacgaagg
gcggacagga
uugugcugca
ugcaccuugg
uccuucacgc
agcagcugcu
ugcacggcgu
ccgaucaggg
aucacgccgc
cucuuguagu
uccucgauga
cccagcacgu
agggccuccu
agcugcaggg
caucuggagu
agcugcaggu
gucacggugg
cucuugcaca
uugcuguggu
cuggagauca
ggggucacgc
ucggaggugu
cccuugaagc
gucacgcccu
uacaggcugg
caggcgcugg
acggacugca
uuggucacgu
aagccguuga

gcgcucacygg

96

cgccgecgcea

gggccagcuu

cguucagggc

uguccagccu

gcugcacggu

ucagggcgug

ucucgaaggc

gguuucucug

agcugaaggg

aggcgcugua

uguaauacug

ccucguccac

agcuccucuu

uggugaaguu

cggagauggu

cgcucucgau

ugccguugca

acucgguucu

gggcgaucuu

cgccgauguu

agaagaagcc

cgcccacgau

uguacacggc

aguacacgcc

cguagauggu

ccaggggcuu

ugaacuucac

ccagcaggcu

gggugaaggg

uguagaacag

uggugguguc

ugauguucac

gaagccguau

ucuggaggcc

ggacagucug

ggaguagaug

cagcuggguc

ggccacggug

ggaggugaug

cagcacgucg

cagggcggcg

caugugcagc

ggcgcacacc

ggugcccagg

cugcaccacu

guagccgucg

cagcaugcug

ggucuugcag

cacguaggug

gaugcucaug

caccuggccg

ggaguacacc

uggcagcucu

gucgucgucc

gccggagguc

ggccaggaag

guacuuggug

uggggugccg

gccggagccg

gguggacacg

gcaguuggag

gcugauggug

ggaggcgauc

gaaggagugg

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

2640

2700
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ucguugaagg

gagcugaugg

gacacugggu

gcguccacga

uggccgguga

uucacguaca

gccaggaacu

accugggugg

cacacgaagc

aucacggagg

ccguugcaca

uuugggaugg

agcagggugg

uggccguugce

ggcucguagu

guguacacgu

cagucguucu

ucccagguga

uugaacaggc

uuggggaacu

ugcagguaca

cccuggccgg

ccggugcecgc

acggcggggg

caucuuguga

uaguugaggg

<210> 39

<211>

<212>
<213>

PRT

<400> 39

1386

auggcagggu

gguagaagcc

cgucgcagua

aguuggugga

aguugauggu

cgucgccgua

uguacacguu

cgcccagugg

ucagguuggu

ugucguugau

cgccguccau

ccagcaggca

agucguugcu

ugucgguggc

agaugccguc

acugcauggc

ucagguagaa

ugcccaccac

aguuucugcc

ggcagauucu

gcugguagcc

cgucgaugua

aguaccagga

ccugcacguu

cauccugagg

auuucauggu

virut gay bénh

cacgaagcug

gucguccagg

caggaugcgc

ggcgaugguc

cacggcgucc

cuuggugauc

gcuguuguag

gauggugaag

gcccagggceg

guugaaucuc

ggucugguug

guucaccagc

cagcaggaac

gaacacguuc

cucgccggceg

gcagcuccgc

gugguagauc

gauguucuug

gguggucacyg

cagccuggcg

gcuugggucg

gcucaggaag

gcuggaguuc

gaacuuggag

gaggcugagg

gcugcuggac

45053

auuggcugcu
ucgaaggcca
uggauggcgg
cagaagccgc
agcaggccca
acgaucucuc
guguccaccu
guggccaggu
gugugcagca
agggccucug
aagcugaaga
aguggcuggu
caguuguuga
acggcguagc
cuggucacgu
uuguuguagc
uugucggcga
ccguccugca
ucguucacgg
auggcguugu
aagggcuccu
augccgugca
augcuuggca
aagaaccguc
guggagagca

uaccugaguc

dich tiéu chay & lon

cguggcucag

ccuggcugca

ugcccugcac

ucacgucguc

ggugcaggua

ucacgguggg

ucaggaagca

gggggucgga

cgaugcugcc

gggcccucug

acuggcccag

uggacaccac

aggagaagcc

cgcugcaguu

ucagcaugua

accugguggc

acacggucac

uguaggcugg

uggggcceag

gguugccguu

ggcugaugcc

cgccggaggce

gguagccgcce

ugaaguugau

¢ggggaggaa

cuaag

cagguuucug

cuucagcugg

cucgaucagg

gucggugccg

gccgaagccg

uggcagcacg

guaguauggc

gcuguuggag

cucggccagg

ggcggceggcyg

gccguagauc

cuugccgugc

cucggggaug

ggcggugcag

guagguuggg

cacucuggac

ucugucguug

gauggccuug

ggucuuguug

gguggccuug

gaucucgaag

ggucuccagg

cagcaccacc

uguggacugg

gagccagaag

Met Lys Ser Leu Thr Tyr Phe Trp Leu Phe Leu Pro Val Leu Ser Thr

1

5

10

97

15

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

4245
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Leu

Arg

Leu

Trp

Phe

Gln

Thr

Pro

Gly

145

His

Ser

Ala

Glu

Ile

225

Val

Asn

Ser

Arg

Gly

50

Tyr

Val

Glu

Asn

Ser

130

Arg

Ser

Asp

Thr

Pro

210

Ser

Phe

Asn

Leu

Phe

35

Gly

Cys

Ser

Pro

Gly

115

Ile

Asn

Val

Lys

Lys

195

Thr

Tyr

Ala

Trp

Pro

20

Phe

Tyr

Ala

His

Phe

100

Asn

Lys

Cys

Val

Ile

180

Cys

Tyr

Gln

Thr

Phe
260

Gln

Ser

Leu

Gly

Ile

85

Asp

Thr

Thr

Leu

Gly

165

Tyr

Tyr

Tyr

Pro

Glu

245

Leu

Asp

Lys

Pro

Gln

70

Arg

Pro

Asn

Leu

Phe

150

Ile

Tyr

Asn

Met

Cys

230

Pro

Leu

Val

Phe

Ile

55

His

Gly

Ser

Ala

Gly

135

Asn

Thr

Phe

Ser

Leu

215

Thr

Asn

Ser

Thr

Asn

40

Gly

Pro

Gly

Gly

Thr

120

Pro

Lys

Trp

Tyr

Gly

200

Asn

Ala

Gly

Asn

45053

Arg

25

Val

Glu

Thr

His

Tyr

105

Ala

Thr

Ala

Asp

Phe

185

Gly

Val

Asn

His

Asp
265

Cys

Gln

Asn

Ala

Gly

90

Gln

Arg

Ala

Ile

Asn

170

Lys

Cys

Thr

Cys

Ile

250

Ser

98

Ser

Ala

Gln

Ser

75

Phe

Leu

Leu

Asn

Pro

155

Asp

Asn

Ala

Ser

Ile

235

Pro

Thr

Ala

Pro

Gly

Gly

Glu

Tyr

Arg

Asn

140

Ala

Arg

Asp

Met

Ala

220

Gly

Glu

Leu

Asn

Ala

45

Val

Val

Ile

Leu

Ile

125

Asp

Tyr

Val

Trp

Gln

205

Gly

Tyr

Gly

Val

Thr

30

Val

Asn

His

Gly

His

110

Cys

Val

Met

Thr

Ser

190

Tyr

Glu

Ala

Phe

His
270

Asn

Val

Ser

Gly

Ile

95

Lys

Gln

Thr

Ser

Val

175

Arg

Val

Asp

Ala

Ser

255

Gly

Phe

Val

Thr

Ile

80

Ser

Ala

Phe

Thr

Glu

160

Phe

Val

Tyr

Gly

Asn

240

Phe

Lys
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Val

Lys

Gly

305

Phe

Leu

Ser

Val

Tyr

385

Thr

Gly

Gly

Ala

Asp

465

Asp

Gln

Val

Val

Ile

290

Val

Asn

His

Gly

Pro

370

Lys

Lys

Leu

Asp

Leu

450

Asp

Asp

Pro

Asn

Ser

275

Tyr

Cys

Ile

Thr

Pro

355

Tyr

Phe

Tyr

Leu

Val

435

Ile

Pro

Gly

Ile

Ile
515

Asn

Gly

Asn

Asn

Ala

340

His

Tyr

Leu

Gly

Asp

420

Ser

Glu

Val

Phe

Ser

500

Thr

Gln

Leu

Gly

Asp

325

Leu

Leu

Cys

Ala

Asp

405

Ala

Gly

Val

Ser

Tyr

485

Phe

Val

Pro

Gly

Ala

310

Thr

Gly

Ala

Phe

Val

390

Val

Val

Phe

Gln

Gln

470

Pro

Val

Ser

Leu

Gln

295

Ala

Ser

Thr

Thr

Leu

375

Leu

Tyr

Thr

Trp

Gly

455

Leu

Ile

Thr

Ala

Leu

280

Phe

Val

Val

Asn

Phe

360

Lys

Pro

Val

Ile

Thr

440

Thr

Lys

Ser

Leu

Ser
520

45053

Val

Phe

Gln

Ile

Phe

345

Ala

Val

Pro

Asn

Asn

425

Ile

Ala

Cys

Ser

Pro

505

Phe

Asn

Ser

Arg

Leu

330

Ser

Ile

Asp

Thr

Gly

410

Phe

Ala

Ile

Ser

Arg

490

Ser

Gly

99

Cys

Phe

Ala

315

Ala

Phe

Pro

Thr

Val

395

Phe

Thr

Ser

Gln

Gln

475

Asn

Phe

Gly

Leu

Asn

300

Pro

Glu

Val

Leu

Tyr

380

Arg

Gly

Gly

Thr

Arg

460

Val

Leu

Asn

His

Leu

285

Gln

Glu

Gly

Cys

Gly

365

Asn

Glu

Tyr

His

Asn

445

Ile

Ala

Leu

Asp

Ser
525

Ala

Thr

Ala

Ser

Ser

350

Ala

Ser

Ile

Leu

Gly

430

Phe

Leu

Phe

Ser

His

510

Gly

Ile

Ile

Leu

Ile

335

Asn

Thr

Thr

Val

His

415

Thr

Val

Tyr

Asp

His

495

Ser

Ala

Pro

Asp

Arg

320

Val

Ser

Gln

Val

Ile

400

Leu

Asp

Asp

Cys

Leu

480

Glu

Phe

Asn
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Leu

Asp

545

Tyr

Gln

Ser

Phe

Gly

625

Val

Phe

Gly

Val

Gln

705

Ser

His

Asn

Ser

Ile

530

Thr

Gly

Ser

Leu-

Gly

610

Glu

Ser

Lys

Phe

Thr

690

Ala

Ser

Ser

Ile

Gly
770

Ala

Arg

Tyr

Val

Leu

595

Ser

Leu

Phe

Gly

Tyr

675

Ser

Ala

Ser

Asn

Gly

755

Gln

Ser

Gln

Val

Asn

580

Ala

Gly

Ile

Met

Glu

660

Tyr

Gly

Tyr

Thr

Asp

740

Val

Val

Asp

Phe

Ser

565

Asp

Ser

Val

Thr

Thr

645

Gly

Thr

Ala

Val

Phe

725

Gly

Cys

Lys

Thr

Thr

550

Asn

Tyr

Ala

Lys

Gly

630

Leu

Ile

Ser

Val

Asp

710

Asn

Ser

Lys

Ile

Thr

535

Ile

Ser

Leu

Cys

Phe

615

Thr

Asp

Ile

Asp

Tyr

695

Asp

Ser

Asn

Ser

Ala
775

Ile

Ser

Gln

Ser

Thr

600

Thr

Pro

Val

Thr

Ser

680

Ser

Asp

Thr

Cys

Gly

760

Pro

45053

Asn

Leu

Asp

Phe

585

Ile

Ser

Lys

Cys

Leu

665

Gly

Val

Ile

Arg

Thr

745

Ser

Thr

Gly

Phe

Ser

570

Ser

Asp

Leu

Pro

Thr

650

Thr

Gln

Thr

Val

Glu

730

Glu

Ile

Val

100

Phe

Tyr

555

Asn

Lys

Leu

Tyr

Leu

635

Lys

Asn

Leu

Pro

Gly

715

Leu

Pro

Gly

Thr

Ser

540

Asn

Cys

Phe

Phe

Phe

620

Glu

Tyr

Ser

Leu

Cys

700

Val

Pro

Val

Tyr

Gly
780

Ser

Val

Pro

Cys

Gly

605

Gln

Gly

Thr

Ser

Ala

685

Ser

Ile

Gly

Leu

Val

765

Asn

Phe

Thr

Phe

Val

590

Tyr

Phe

Val

Ile

Phe

670

Phe

Phe

Ser

Phe

Val

750

Pro

Ile

Cys

Asn

Thr

575

Ser

Pro

Thr

Thr

Tyr

655

Leu

Lys

Ser

Ser

Phe

735

Tyr

Ser

Ser

Val

Ser

560

Leu

Thr

Glu

Lys

Asp

640

Gly

Ala

Asn

Glu

Leu

720

Tyr

Ser

Gln

Ile
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Pro

785

Asn

Ser

Ile

Asn

Ser

865

Ser

Ile

Val

Leu

Val

945

Met

Ala

Gln

Asn

Thr

Thr

Thr

Arg

Glu

Ser

850

Ser

Val

Glu

Asp

Val

930

Asp

Val

Val

Arg

Ile

1010

Ser
1025

Asn

Pro

Cys

Ser

835

Met

Phe

Tyr

Asp

Glu

915

Cys

Ala

Leu

Gln

Asn
995

Thr Ser Ala Phe Glu

Lys Gly Leu Asn Thr

Phe

Val

Lys

820

Ala

Leu

Asn

Asp

Leu

900

Asp

Ala

Glu

Gly

Ala

980

Gln

Ser

Ser

805

Gln

Leu

Thr

Gly

Pro

885

Leu

Tyr

Gln

Lys

Gly

965

Arg

Gln

Met

790

Val

Leu

Gln

Ile

Asp

870

Ala

Phe

Lys

Tyr

Leu

950

Phe

Leu

Leu

Ser

Asp

Leu

Leu

Ser

855

Gly

Ser

Asn

Arg

Tyr

935

His

Thr

Asn

Leu

Ile

Cys

Thr

Ser

840

Glu

Tyr

Gly

Lys

Cys

920

Ser

Met

Ser

Tyr

Ala
1000

45053

Arg

Ala

Gln

825

Ala

Glu

Asn

Arg

Val

905

Ser

Gly

Tyr

Ala

Leu
985

Glu Ser Phe Asn Ser

Thr

Thr

810

Tyr

Arg

Ala

Phe

Val

890

Val

Asn

Val

Ser

Ala

970

Ala

Glu

795

Tyr

Thr

Leu

Leu

Thr

875

Val

Thr

Gly

Met

Ala

955

Ala

Leu

Tyr

Val

Ala

Glu

Gln

860

Asn

Gln

Asn

Arg

Val

940

Ser

Leu

Gln

Leu

Cys

Ala

Ser

845

Leu

Val

Lys

Gly

Ser

925

Leu

Leu

Pro

Thr

Gln

Asn

Cys

830

Val

Ala

Leu

Arg

Leu

910

Val

Pro

Ile

Phe

Asp
990

Ala Ile Gly

1005

Ser Val Lys Glu Ala

1015

1020

Val Ala His Ala Leu

1030

101

1035

Leu

Gly

815

Lys

Glu

Thr

Gly

Ser

895

Gly

Ala

Gly

Gly

Ser

975

Val

Tyr

800

Asn

Thr

Val

Ile

Val

880

Phe

Thr

Asp

Val

Gly

960

Tyr

Leu

Ile Ser Gln

Thr Lys Val
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Gln

Val

Asp

Asp

Ala

Leu

Arg

Val

Val

Val

Leu

Val

Asp

Thr

Asn

Gly

Glu
1040

Gln
1055

Ile
1070

Arg
1085

Gln
1100

Ala
1115

Tyr
1130

Gln
1145

Pro
1160

Asn
1175

Phe
1190

Ser
1205

Phe
1220

Arg
1235

Lys
1250

Pro
1265

Val

Leu

Tyr

Leu

Thr

Gln

Gly

Ala

Gly

Asp

Thr

Ser

Val

Asp

Thr

Ser

Val

Gln

Ser

Ile

Leu

Gln

Phe

Ala

Asp

Glu

His

Arg

Gln

Gln

Leu

Leu

Asn

His

Arg

Thr

Thr

Lys

Cys

Pro

Phe

Ile

Glu

Arg

Ile

Leu

Asp

Pro

Ser

Asn

Leu

Gly

Lys

Val

Gly

Gln

Val

Ala

Leu

Met

Glu

Pro

Glu

Leu

Gln
1045

Phe
1060

Asp
1075

Arg
1090

Tyr
1105

Asn
1120

Gly
1135

Gly
1150

Asp
1165

Leu
1180

Gln
1195

Phe
1210

Ser
1225

Asp
1240

Ile
1255

Asp
1270

45053

Gly

Gln

Ile

Leu

Thr

Glu

Asp

Leu

Val

Thr

Asn

Glu

Cys

Val

Leu

Val

Ala

Ala

Leu

Ser

Glu

Cys

Gly

Leu

Ile

Leu

His

Pro

Val

Ile

Ala

Phe

Ala

Ile

Ser

Ala

Val

Val

Glu

Phe

Ala

Arg

Thr

Arg

Val

Pro

Ser

Asn

102

Leu

Ser

Ala

Leu

Gln

Lys

His

Leu

Ile

Glu

Ala

Lys

Thr

Asp

Leu

Ala

Thr
1050

Ser
1065

Asp
1080

Asn
1095

Ala
1110

Ser
1125

Ile
1140

His
1155

Ala
1170

Pro
1185

Thr
1200

Pro
1215

Tyr
1230

Tyr
1245

Pro
1260

Thr
1275

Gln

Ser

Val

Ala

Ser

Gln

Phe

Thr

Gly

Gly

Glu

Thr

Val

Ile

Asn

Tyr

Leu

Ile

Gln

Phe

Arg

Ser

Ser

Val

Leu

Leu

Tyr

Val

Asn

Asp

Arg

Leu

Thr

Asp

Val

Val

Lys

Gln

Leu

Leu

Cys

Val

Phe

Ser

Leu

Val

Thr

Asn
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45053

Leu Thr Gly Glu Ile Ala Asp Leu Glu Gln Arg Ser
1280 1285 1290

Arg Asn Thr Thr Glu Glu Leu Gln Ser Leu Ile Tyr
1295 1300 1305

Asn Thr Leu Val Asp Leu Glu Trp Leu Asn Arg Val
1310 1315 1320

Ile Lys Trp Pro Trp Trp Val Trp Leu Ile Ile Phe
1325 1330 1335

Ile Phe Val Val Ser Leu Leu Val Phe Cys Cys Ile
1340 1345 1350

Cys Cys Gly Cys Cys Gly Cys Cys Cys Ala Cys Phe
1355 1360 1365

Cys Arg Gly Pro Arg Leu Gln Pro Tyr Glu Ala Phe
1370 1375 1380

His Val Gln
1385

<210> 40

<211> 1386

<212> PRT

<213> wvirut gady bénh dich tiéu chay & lon

<400> 40

Met Lys Ser Leu Thr Tyr Phe Trp Leu Phe Leu Pro Val

1 5 10

Leu Ser Leu Pro Gln Asp Val Thr Arg Cys Ser Ala Asn

20 25
Arg Arg Phe Phe Ser Lys Phe Asn Val Gln Ala Pro Ala
35 40 45

Leu Gly Gly Tyr Leu Pro Ile Gly Glu Asn Gln Gly Val
50 55 60

Trp Tyr Cys Ala Gly Gln His Pro Thr Ala Ser Gly Val

65 70 75

Phe Val Ser His Ile Arg Gly Gly His Gly Phe Glu Ile

85 90
Gln Glu Pro Phe Asp Pro Ser Gly Tyr Gln Leu Tyr Leu

103

Glu

Asn

Glu

Ile

Ser

Ser

Glu

Leu

Thr

30

Val

Asn

His

Gly

His

Ser

Ile

Thr

Val

Thr

Gly

Lys

Ser

15

Asn

Val

Ser

Gly

Ile
95

Lys

Leu

Asn

Tyr

Leu

Gly

Cys

Val

Thr

Phe

Val

Thr

Ile

80

Ser

Ala
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Thr

Pro

Gly

145

His

Ser

Ala

Glu

Ile

225

Val

Asn

Val

Lys

Gly

305

Phe

Leu

Ser

Asn

Ser

130

Arg

Ser

Asp

Thr

Pro

210

Ser

Phe

Asn

Val

Ile

290

Val

Asn

His

Gly

Gly

115

Ile

Asn

Val

Lys

Lys

195

Thr

Tyr

Ala

Trp

Ser

275

Tyr

Cys

Ile

Thr

Pro

100

Asn

Lys

Cys

Val

Ile

180

Cys

Tyr

Gln

Thr

Phe

260

Asn

Gly

Asn

Asn

Ala

340

His

Thr

Thr

Leu

Gly

165

Tyr

Tyr

Tyr

Pro

Glu

245

Leu

Gln

Leu

Gly

Asp

325

Leu

Leu

Asn

Leu

Phe

150

Ile

Tyr

Asn

Met

Cys

230

Pro

Leu

Pro

Gly

Ala

310

Thr

Gly

Ala

Ala

Gly

135

Asn

Thr

Phe

Ser

Leu

215

Thr

Asn

Ser

Leu

Gln

295

Ala

Ser

Thr

Thr

Thr

120

Pro

Lys

Trp

Tyr

Gly

200

Asn

Ala

Gly

Asn

Leu

280

Phe

Val

Val

Asn

Phe

45053

105

Ala

Thr

Ala

Asp

Phe

185

Gly

Val

Asn

His

Asp

265

Val

Phe

Gln

Ile

Phe

345

Ala

Arg

Ala

Ile

Asn

170

Lys

Cys

Thr

Cys

Ile

250

Ser

Asn

Ser

Arg

Leu

330

Ser

Ile

104

Leu

Asn

Pro

155

Asp

Asn

Ala

Ser

Ile

235

Pro

Thr

Cys

Phe

Ala

315

Ala

Phe

Pro

Arg

Asn

140

Ala

Arg

Asp

Met

Ala

220

Gly

Glu

Leu

Leu

Asn

300

Pro

Glu

Val

Leu

Ile

125

Asp

Tyr

Val

Trp

Gln

205

Gly

Tyr

Gly

Val

Leu

285

Gln

Glu

Gly

Cys

Gly

110

Cys

Val

Met

Thr

Ser

190

Tyr

Glu

Ala

Phe

His

270

Ala

Thr

Ala

Ser

Ser

350

Ala

Gln

Thr

Ser

Val

175

Arg

Val

Asp

Ala

Ser

255

Gly

Ile

Ile

Leu

Ile

335

Asn

Thr

Phe

Thr

Glu

160

Phe

Val

Tyr

Gly

Asn

240

Phe

Lys

Pro

Asp

Arg

320

Val

Ser

Gln
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Val

Tyr

385

Thr

Gly

Gly

Ala

Asp

465

Asp

Gln

Val

Leu

Asp

545

Tyr

Gln

Ser

Phe

Pro

370

Lys

Lys

Leu

Asp

Leu

450

Asp

Asp

Pro

Asn

Ile

530

Thr

Gly

Ser

Leu

Gly

355

Tyr

Phe

Tyr

Leu

Val

435

Ile

Pro

Gly

Ile

Ile

515

Ala

Arg

Tyr

Val

Leu

595

Ser

Tyr

Leu

Gly

Asp

420

Ser

Glu

Val

Phe

Ser

500

Thr

Ser

Gln

Val

Asn

580

Ala

Gly

Cys

Ala

Asp

405

Ala

Gly

Val

Ser

Tyr

485

Phe

Val

Asp

Phe

Ser

565

Asp

Ser

Val

Phe

Val

390

Val

Val

Phe

Gln

Gln

470

Pro

Val

Ser

Thr

Thr

550

Asn

Tyr

Ala

Lys

Leu

375

Leu

Tyr

Thr

Trp

Gly

455

Leu

Ile

Thr

Ala

Thr

535

Ile

Ser

Leu

Cys

Phe

360

Lys

Pro

Val

Ile

Thr

440

Thr

Lys

Ser

Leu

Ser

520

Ile

Ser

Gln

Ser

Thr

600

Thr

45053

Val

Pro

Asn

Asn

425

Ile

Ala

Cys

Ser

Pro

505

Phe

Asn

Leu

Asp

Phe

585

Ile

Ser

Asp

Thr

Gly

410

Phe

Ala

Ile

Ser

Arg

490

Ser

Gly

Gly

Phe

Ser

570

Ser

Asp

Leu

105

Thr

Val

395

Phe

Thr

Ser

Gln

Gln

475

Asn

Phe

Gly

Phe

Tyr

555

Asn

Lys

Leu

Tyr

Tyr

380

Arg

Gly

Gly

Thr

Arg

460

Val

Leu

Asn

His

Ser

540

Asn

Cys

Phe

Phe

Phe

365

Asn

Glu

Tyr

His

Asn

445

Ile

Ala

Leu

Asp

Ser

525

Ser

Val

Pro

Cys

Gly

605

Gln

Ser

Ile

Leu

Gly

430

Phe

Leu

Phe

Ser

His

510

Gly

Phe

Thr

Phe

Val

590

Tyr

Phe

Thr

Val

His

415

Thr

Val

Tyr

Asp

His

495

Ser

Ala

Cys

Asn

Thr

575

Ser

Pro

Thr

Val

Ile

400

Leu

Asp

Asp

Cys

Leu

480

Glu

Phe

Asn

Val

Ser

560

Leu

Thr

Glu

Lys
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Gly

625

Val

Phe

Gly

Val

Gln

705

Ser

His

Asn

Ser

Pro

785

Asn

Ser

Ile

Asn

Ser

610

Glu

Ser

Lys

Phe

Thr

690

Ala

Ser

Ser

Ile

Gly

770

Thr

Thr

Arg

Glu

Ser

850

Ser

Leu

Phe

Gly

Tyr

675

Ser

Ala

Ser

Asn

Gly

755

Gln

Asn

Pro

Cys

Ser

835

Met

Phe

Ile

Met

Glu

660

Tyr

Gly

Tyr

Thr

Asp

740

Val

Val

Phe

Val

Lys

820

Ala

Leu

Asn

Thr

Thr

645

Gly

Thr

Ala

Val

Phe

725

Gly

Cys

Lys

Ser

Ser

805

Gln

Leu

Thr

Gly

Gly

630

Leu

Ile

Ser

Val

Asp

710

Asn

Ser

Lys

Ile

Met

790

Val

Leu

Gln

Ile

Asp

615

Thr

Asp

Ile

Asp

Tyr

695

Asp

Ser

Asn

Ser

Ala

775

Ser

Asp

Leu

Leu

Ser

855

Gly

Pro

Val

Thr

Ser

680

Ser

Asp

Thr

Cys

Gly

760

Pro

Ile

Cys

Thr

Ser

840

Glu

Tyr

45053

Lys

Cys

Leu

665

Gly

Val

Ile

Arg

Thr

745

Ser

Thr

Arg

Ala

Gln

825

Ala

Glu

Asn

Pro

Thr

650

Thr

Gln

Thr

Val

Glu

730

Glu

Ile

Val

Thr

Thr

810

Tyr

Arg

Ala

Phe

106

Leu

635

Lys

Asn

Leu

Pro

Gly

715

Leu

Pro

Gly

Thr

Glu

795

Tyr

Thr

Leu

Leu

Thr

620

Glu

Tyr

Ser

Leu

Cys

700

Val

Pro

Val

Tyr

Gly

780

Tyr

Val

Ala

Glu

Gln

860

Asn

Gly

Thr

Ser

Ala

685

Ser

Ile

Gly

Leu

Val

765

Asn

Leu

Cys

Ala

Ser

845

Leu

Val

Val

Ile

Phe

670

Phe

Phe

Ser

Phe

Val

750

Pro

Ile

Gln

Asn

Cys

830

Val

Ala

Leu

Thr

Tyr

655

Leu

Lys

Ser

Ser

Phe

735

Tyr

Ser

Ser

Leu

Gly

815

Lys

Glu

Thr

Gly

Asp

640

Gly

Ala

Asn

Glu

Leu

720

Tyr

Ser

Gln

Ile

Tyr

800

Asn

Thr

Val

Ile

Val
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865

Ser

Ile

Val

Leu

Val

945

Met

Ala

Gln

Asn

Thr

Gln

Val

Asp

Asp

Ala

Leu

Val

Glu

Asp

Val
930

Asp

Val

Val

Arg

Ile
1010

Ser
1025

Glu
1040

Gln
1055

Ile
1070

Arg
1085

Gln
1100

Ala

Tyr

Asp

Glu

915

Cys

Ala

Leu

Gln

Asn

995

Thr

Lys

Val

Leu

Tyr

Leu

Thr

Gln

Asp

Ala

900

Asp

Ala

Glu

Gly

Ala

980

Gln

Ser

Gly

Val

Gln

Ser

Ile

Leu

Gln

Pro

885

Ala

Tyr

Gln

Lys

Gly

965

Arg

Gln

Ala

Leu

Asn

His

Arg

Thr

Thr

Lys

870

Ala

Phe

Lys

Tyr

Leu

950

Phe

Leu

Leu

Phe

Asn

Ser

Asn

Leu

Gly

Lys

Val

Ser Gly Arg Val

Asn Lys V

9

Arg Cys S
920

Tyr Ser G

935

His Met T
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