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Linh vwe ki thuit dwoc dé cip

Sang ché thudc linh vuc ddu chuén tuan thi va vacxin déu chudn cho phép phéan
biét gitta cac ca thé bi nhiém bénh va ca thé da duoc chiing ngira bang vacxin. Cu thé,
sang ché dé cap dén diu chuén tuan thi dung cho vacxin bao gébm khéang nguyén dudi
don vi, va hé théng phan biét dong vat da nhiém bénh va dong vat da dugc ching ngilra
bang vacxin (Differentiating Infected from Vaccinated Animals - DIVA) khién cho c6
thé phan biét cac dong vat da nhidm mam bénh va dong vat dugc diéu tri bang khang
nguyén duéi don vi thu duge tir mam bénh do, trong d6 khang nguyén dudi don vi
duoc biéu hién trong cac té bao con trung nudi céy, tdt hon 1a béng baculovirut da

duge xtr ly di truyén.
Tinh trang ky thuit ciia sing ché

Cac baculovirut l1a cac virut hinh que 16n ¢c6 ADN mach kép ma nhiém vao dong
vat khong xuong song, cu thé 1a con tring, nhung khong sao chép trong té bao dong
vat ¢6 vii hodc cac té bao dong vat co xuong séng khac. Pau nhitng nam 1940, cac
virut ndy 1an dau duge su dung lam tac nhan sinh hoc diét trir loai gdy hai trong linh
vuc trf?)ng trot. Ngoai ra, sau khi bai bao dau tién duoc cong bd mo ta vé su biéu hién
qué muc beta interferon ngudi trong té bao con trung (Smith et al. Mol Cell Biol. 3:
2156-2165 (1983)), cac baculovirut dwoc xit Iy di truyén da duogc st dung rong rai dé
san xudt cac protein téi to hop phirc tap trong san phim nudi céy té bao con trung, bao
g0m viéc sén xuét khang nguyén cho mdt s6 loai vacxin dudi don vi duge chap thuén

cho nguoi va trong thil y (van Oers et al. ] Gen Virol. 96: 6-23 (2015)).

Chiing ngtra 1a cong cu chinh d kiém soat sirc khoe by dan, cu thé 1a trong co

s& nuodi nhdt mat d6 cao noi ma nhiéu dong vat lam thtrc an dugc chan nudi. Khi dich

bénh xdy ra ¢ cdc dong vat ma dugc cho la dd dugc chiing ngira, ciu hdi dit ra 1a lidu

vacxin khong c6 khd nang bao vé cac dong vét ndy hay vacxin duoc phan phdi theo

ding cach hay khong, trong d6 kha nang sau lién quan dén viéc phan phéi vacxin dung
cach dugc xem la tudn thu vacxin.
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Do d6, viéc stir dung céac dAu chuén tuan thu dé x4c dinh xem mot dong vat da
duoc chung ngira vacxin dung hay chua 13 mong mudn cia cac nha san xuit. WO
2009/058835 Al md ta, vi du, viéc sir dung xylanaza tinh ché ma duoc bd sung lam
du chudn tuén thi vao vaxin ciim lon. Lién quan dén cic vacxin chtra khang nguyén
duogc biéu hién bang baculovirut, c¢6 thé st dung khang nguyén baculovirut lam dau
chuén tuén thu, tuy nhién trong do, cac hé théng hién dugce str dung c¢6 han ché & céc
dong vat thir nghiém duong tinh va & chd cin c¢6 lugng khang nguyén 16n (Gerber et

al. Res Vet Sci. 95:775-81 (2013); Lehnert. Top Agrar 5: S11-S14 (2011)).

Céc vacxin dugc ding trong cac chuong trinh kiém soat bénh dich do va nhiém
virut phai c¢6 hé thdng hitu hiéu dé theo doi sw ¢6 mit sau d6 cta virut nhidém vao trong
quan thé. Tuy nhién, viéc ching ngira vacxin lam phtic tap hoa viéc theo ddi trén quy
md 16n sy 1ay nhiém lan truyén, vi du theo nhém huyét thanh, vi ca ca thé duoc chung
ngira bing vacxin va ¢4 thé bi phoi nhidm dé tao ra khang thé dic hiéu virut. Su tuong
tw vé& khang nguyén giita chiing dong rudng doc gay nhiém cia virut va vacxin virut
thuong gdy kho khan cho viéc phan biét gitta d6i twong bi nhidém va dbi trong dugc
chiing ngira bing vacxin vi viéc ching ngira bang vacxin dan dén su c6 mat va duy tri
ctia khang thé ma phan biét dugc giita ca thé bj nhiém va ca thé dugc ching ngira bang

vacxin.

Céc chién lugc ching ngira bang vacxin DIVA (phan biét dong vét bi nhidm va
dong vat duoc chiing ngira bang vacxin) ngay cang duoc quan tdm trén toan thé gioi.
Chang han, nhitng cudc hop chung gitta WHO/FAO/OIE vé ching cam gia cdm H5N1
HPALI da khuyén nghi ring moi viéc ching ngira bang vacxin nén dugc thuc hién bang
DIVA, dé su lan tran cia bénh nhiém khudn c6 thé dugc theo doi. Tuy nhién, cac
phuong phap DIVA hién c¢6 khé ting quy mo va thudong gip vin dé trong viéc phan
biét viéc chiing nglra bang vacxin v6i viéc nhiém cac chiing virut dang lan truyén

khac.

Céc phuong phép hién c6 dé theo doi bao gdbm huéng dich vat ly cac dong vat
duoc chiing ngira bang vacxin, st dung cac dong vét bao bién, va xét nghiém virut.
Tuy nhién, cdc phuong phap hién c6 nay c¢6 mot sd han ché do cac ly do vé hau cén va

kinh té.
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Viéc hudng dich vat ly cdc dong vat dugc chiing ngira bang vacxin bao gdm viéc
nhan dang riéng timg cé thé duoc ching ngira bing vacxin bing phwong phap vit 1y
nhu thé gin vao tai, bang deo chan hodc thé gin vao canh, viéc nay tén thoi gian.
Tuong tu, viéc st dung cac dong vat bao bién khong dwoc ching ngira bang vacxin
gip kho khin vé hau can va kinh té va cling ¢6 nguy co néu dong vat bao bién bi
nhiém virut, vi du gia cAm bi nhidm virut H5N1, nguy co 14n lan sang nguoi s€ ting.
Xét nghiém virut timg c4 thé thong qua sang loc va phat hién virut sdng hodc xét
nghiém theo d&i bing RT-PCR 1a quy trinh rdt dét tién va ning vé co s& ha ting,
phuong phép nay khong thé 4p dung di véi cac vacxin duéi don vi, va chi cung cép
thong tin vé tinh trang hién tai cia mot cé thé, va khong cho phép phan tich tién st

nhiém khuan va/hodc chiing ngira bing vacxin cua ca thé dé.

Qua xem x¢€t cac han ché nay, viéc str dung cac vacxin diu chuén cho phép phan
biét v€ mét huyet thanh dong vét duge ching ngira bang vacxin va dong vat bi nhiém
khuén rat duge uu tién, trong dé céc vacxin dau chuan nhu vay c6 thé duge bao ché

du6i dang vacxin dau chuan am tinh hodc dwong tinh.

Vacxin d4u chuén am tinh dugc bio ché bang cach st dung phan khang nguyén
ctia mdm bénh hodc bang cach ldy khang nguyén ra khoi mam bénh, khang nguyén
ndy gy ra kich thich khang thé dic hiéu & dong vat bi nhiém. Céc vacxin ddu chudn
am tinh thuong 1a vacxin dudi don vi hoic vacxin séng giam doc chta chung duoc xtr
Iy di truyén thiéu khang nguyén sinh mién dich. Vi du vé vacxin ddu chudn am tinh 13,
vi du, viéc st dung protein E2 clia virut cim lon ¢6 dién (CSFV) duge bidu hién bang
baculovirut lam khang nguyén dudi don vi dé chung ngira chéng lai bénh cum lon cb
dién, trong d6 viéc phat hién ra cac khang thé dic hiéu cho cac khéng nguyén khac cta
CSFV, vi du protein ERNS hodc protein NS3, trong huyét thanh cua lon duoc chung

ngira bang vacxin thé hién sy nhiém SCFV.

Vacxin ddu chuin dwong tinh chira khdng nguyén bd sung ma kich thich tao ra
khang thé dic hiéu trong c4 thé dugc chiing nglra bang vacxin nhung khong bi nhidm
mam bénh. Vi du vé phuong phap vacxin ddu chuin duong tinh dugc mo ta trong WO
2007/053899 Al, trong d6 virut cum gia cAm H6N2 (Al) va ddc td tetanus, duoc san
xudt riéng ré, dugc két hop trong mot 1an tiém dé chung ngtra cho chim, va sau do cac

khéng thé dic hiéu cho doc tdc tetanus duogc phat hién trong huyét thanh thu duoc tix
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chim duéi dang diu chuan thé hién rdng con chim nay di duoc ching nglra bang

vacxin.

Tuy nhién, viéc san xuét riéng cd khang nguyén vacxin va khang nguyén déu
chudn twong dbi dat tién va, hon nita, can c6 budc phoi tron can de ket hop hai thanh
phan trong mdt 1an ching ngira, trong d6 viéc nay cling c6 thé anh hudng dén do 6n

dinh cta céc thanh phan vacxin/khdng nguyén.

Do d6, can c¢6 hé dau chuan don gian dé tao ra theo cich khong ton kém cac
vacxin du chuan duong tinh, cu thé 14 cdc vacxin dudi don vi chira khang nguyén

dugc biéu hién bang baculovirut.

Hon nita, can ¢6 cac ddu chuin tudn thi hitu hiéu ma ciing dé phat hién viéc
ching ngira bing vacxin v6i luong thap khang nguyén dudi don vi duoc biéu hién

biang baculovirut.
Ban chét k§ thuit clia sang ché

Sang ché d& cap dén phuong phap x4c dinh ca thé da dung ché phim sinh mién
dich chtra protein tai t6 hop dugc tao ra béi hé biéu hién trong té bao con trung duoc
nudi cdy, trong d6 phuong phap nay bao gbm bude xac dinh trong mau sinh hoc thu
duoc tir ca thé da néu sy c6 mit hodc khong c6 mat ciia mot hodc nhiéu diu chuén thé
hién ring ca thé nay di nhan dugc mot hodc nhiéu khang nguyén tlr virut ma la virut
ARN c6 kha nang gdy nhiém té bao con tring, va trong d6 sy c6 mat ciia mot hodc
nhiéu ddu chuin da néu trong mAu sinh hoc da néu chi ra rang cé thé nay da duoc dung
ché phdm sinh mién dich.

Sang ché ciing d& cap dén baculovirut téi td hop, trong d6 baculovirut ndy chura
trinh tu ADN ma hoa protein chira hodc bao gbm:

a. trinh tu axit amin ¢6 do déng nhét vé trinh tu it nhat 70% véi trinh tu duoc

chon tir nh6m gom:
i. SEQIDNO: tir I dén 6; va/hodc
ii. protein chira hodc bao gbm trinh tu axit amin c6 d ddng nhit vé trinh tur it
nhit 70% véi trinh ty néu trong SEQ ID NO:7 hodc SEQ ID NO:8;

va/hodc

b. trong d6 baculovirut d& néu chua trinh ty ADN chira hodc bao gbm:
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i. trinh tu c6 do déng nhét vé trinh ty it nhit 70% vdi trinh tw duge chon tur

nhém gdm SEQ ID NO: tir 9 dén 14; va/hodc

ii. trinh tu c6 do dong nhét vé trinh tu it nhit 70% véi trinh tu néu trong SEQ
ID NO:15 hoac SEQ ID NO:16.

Sang ché cling d& cap dén vecto, cu thé 1a vecto truyén, chira trinh ty ADN ma

hoa protein chira hodc bao gom:

a. trinh tu axit amin c6 do déng nhét vé trinh tu it nhét 70% véi trinh tu duogc

chon tir nhém gdm SEQ ID NO: tir 1 dén 6; va/hoic
b. protein chita hodc bao gbm:

i. trinh tu axit amin c6 do déng nhét vé trinh tu it nhat 70% véi trinh tw néu

trong SEQ ID NO:7 hoac SEQ ID NO:8; va/hodc

c. chura trinh tw ADN c6 do déng nhét v& trinh tu it nhét 70% voi trinh tu dugc
chon tr nhém gdm SEQ ID NO: tir 9 dén 14; va/hodc trinh tw ADN ¢6 do
ddng nhat vé trinh tur it nhét 70% véi trinh tu néu trong SEQ ID NO: 15 hoac
SEQ ID NO:16.

Sang ché cling dé cdp dén che pham sinh mién dich chtra protein tai to hop dugc
tao ra boi hé biéu hién baculovirut trong t€ bao con tring dwgce nudi cdy, va mot hodc

nhiéu khang nguyén tir virut ma la virut ARN c6 kha nang gay nhidm té bao con tring.

Sang ché ciing dé cap dén phuong phap sén xuét ché phdm sinh mién dich theo
diém bt ky trong sd cac diém tr 20 dén 23, trong d6 phuong phap nay bao gbm céc
budc:

a. dua baculovirut tai td hgp ma hoéa protein tai td hop vao té bao con tring,
trong d6 té bao con tring nay dugc nhiém virut ARN ¢6 kha ning gay nhiém
té bao con tring, nudi cdy té bao con tring 8 tao ra baculovirut tai to hop da
néu va virut ARN; va

b. thu hdi protein tai to hgp di néu va virut da néu, t6t hon 1a trong dich néi.

Sang ché ciing dé cap dén kit dé x4c dinh cé thé da dung ché phim sinh mién
dich chira protein tai tb hop duogc tao ra béng hé biéu hién baculovirut trong té bao con

tring dugc nudi cdy, trong d6 kit nay chira mot hodc nhiéu chat phan ting bat giit duge
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c¢d dinh vao gia thé ran, trong d6 mot hodc nhiéu chat phan g bat gitr c¢6 dinh nay c6

kha ning lién két vGi mot hodc nhiéu dau chuan dugce chon tir nhém goém:

khang thé dic hiéu v6i mot hodc nhiéu khang nguyén tir virut ma 1a virut
ARN c6 kha ning gy nhiém té bao con trung;

mot hodc nhidu khang nguyén tir virut ma 1a virut ARN c6 kha nang giy
nhiém té bao con triing; va

mdot hodc nhidu phan tir axit nucleic dic trung cho virut ARN c6 kha niang

gdy nhiém té bao con trung.

Sang ché ciing d& cap dén ché phim chira chat phan tmg bt giit, trong d6 chat

phan ung bit giit chira hodc bao gdm cac hat virut va/hodc hat gidng nhu virut cta

virut ARN ¢6 kha niang gdy nhiém té bao con tring, va trong d6 ché pham hozc chit

phén tng bt giit nay thu duoc bang phuwong phap bao gdm céc budc

1.

iii)

thu dich ndi tir san phm nudi cdy té bao con tring dwoc nhiém virut ARN
¢6 kha nang gdy nhiém té bao con triung, trong d6 dich nbi nay chira cac hat
virut va/hodc hat gidng nhu virut cia virut ARN, va trong d6 té bao con
tring dugc nhiém virut ARN c6 kha ning gdy nhiém té bao con tring da néu
tdt hon 1a khong dugc nhiém baculovirut va/hodc t6t hon 14 khong dugc

chuyén nhiém plasmit,

tach cac manh vun té bao tir céc hat virut va/hodc cac hat gidng nhu virut
qua buédc tach bao gém vi loc qua it nhéit mot bo loc, tdt hon 1a hai bo loc,
trong do it nhét mot bd loc t6t hon 14 c6 ¢& 16 16n hon céc hat virut va/hodc
cac hat gidng nhu virut ndy, cu thé 1a ¢6 co 16 khoang 0,1 pm dén khoang 4

um, tot hon 1 khoang 0,2 pm dén khoang 2 pm,

va tly y dua dich loc & budce ii) ma chtra cac hat virut da néu va/hodc hat
gidng nhu virut vao sdc ky loai trir theo kich thude, trong d6 sy c6 mat cta
protein trong chét giai hdp dugc xac dinh bang cach do do hép thu anh sang &
budc song 260 nm hodc 280 nm (Azeo hodc Azso), va trong do t6t hon 1a chat

giai hip thé hién dinh Aze hodc Azso dau tién dugc thu gom.

Mo ta van tat cac hinh vé

Fig. 1: Céc san pham khuéch dai dugc cho chay trén gel dé kiém tra kich thude.
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Fig. 2: Poan cit chén vao va vecto dugc cho chay trén gel dé kiém tra sy dudi thing

cua vecto.

Fig. 3: Cac dong duong tinh tir cac giéng 2,5,7,10, 11, va 12 duogc giai trinh tu va cac
doan duogc sép théng hang véi trinh ty tham chiéu vé cu trac dé kiém tra dot bién; tat

ca cac dong déu khép hoan toan.
Fig. 4: Thdm tach Western dé danh gia mirc biéu hién céu tric gen G.

Fig. 5: Dich ndi, cac phan doan té bao hoa tan va khong hoa tan dugce do dé phat hién

protein; & thoi diém nay protein c¢6 mit trong phan khong tan.

Fig. 6: Két qua ctia bude chay sic ky loai trir theo kich thudc bang cac didu kién déng
dongtrén AKTA. Viéc giai hip cic protein tir ¢ot dugc theo ddi bang do hap thu UV &
280 nm.

Fig. 7: Két qua PCR thoi gian thuc: Cot 1 1a s giéng. Cot 2 thé hién phan tir mang
huynh quang 6-carboxyfluorescein (FAM) duoc kién két v6i mau do dic hiéu duge st
dung. Cot 3 1 cac phan doan khang nguyén SfRV thu duge tir budc sic ky loai trir
theo kich thudce (cdc phan doan All, A12, Bl, BS, B12 va C6) hodc cac chudn véi
lwong axit nucleic dic hiéu SRV da biét dugc st dung dé tao ra dudng cong chuén
(cac giéng 7 -14). Giéng 15 1a dbi ching 4m (khéng c6 khuodn) va giéng 16 1a dbi
chirng duong chira khang nguyén SfRV dam déc trude khi phan doan theo kich thudc
(SEC).

Fig. 8: ELISA; cac dia ELISA duoc phi bang bén khang nguyén khac nhau bao gdm
SfRV ban tinh ché (bang A), cac phan doan loai trir theo kich thuéc All (bang B),
A12 (bang C) va BI (bang D). Cac dia nay duoc do bang huyét thanh tir cic dong vét
@i chimg 4m (hinh tam gidc nguoc) hodc huyét thanh ngay 28 tir cac dong vat duoc
cho dung vacxin thtr nghiém chira SfRV (hinh tron).
M3 ta chi tiét sang ché

Sang ché dua trén phat hién bit ngd ring viée sir dung cac té bao Sf+, bi nhidm
rhabdovirus, dé tao ra khang nguyén duoc biéu hién bang baculovirut ¢6 thé tao ra
theo cach hiéu qua va khong tén kém cac vacxin ddu chudn dwong tinh, va danh déu su
tun tha mot cach d& dang va cd hitu trong san xuét, tao ra mot phwong phap nhay cho

thay viéc phan phoi chinh x4c vacxin dudi don vi.
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Do d6, theo khia canh thir nhat, sing ché dé xuit phuwong phap xéc dinh xem liéu
mot ca thé di duoc cho dung ché phim gay mién dich hay chua, cu thé 1a da dung
vacxin chira protein tai t6 hop duogc san xuét bang hé biéu hién, t6t hon 1a hé biéu hién
baculovirut, trong té bao con trang dugc nudi ciy hay chua, trong d6 phuong phap nay
bao g61n céc budc: thu mAu sinh hoc tir ¢4 thé; va xéac dinh trong mau sinh hoc nay su
c6 mit hay khong c6 mat cia mot hodc nhidu diu chudn thé hién ring cé thé nay da
duge nhan dugc mot hodc nhiéu khang nguyén tir virut, ma 1a virus ARN c¢6 kha néng
nhiém bao té bao con trung, trong d6 sy ¢6 mat cia mot hodc nhiéu déu chuén nay
trong mAu sinh hoc nay chi ra ring c4 thé ndy da dugc cho ding ché pham sinh mién
dich hoic trong d6 su khong c6 mét cia mot hodc nhiéu d4u chuédn nay trong mau sinh

hoc ndy chi ra ring ca thé nay chua dugc dung che pham sinh mién dich.

Thuat ngir “protein tai t6 hop”, nhu dwoc st dung & déy, cu thé dé cap dén phan tir
protein dugc biéu hién tir phan tr ADN ti t6 hop, nhu polypeptit duge san xuét bang
cong nghé ADN tai t6 hop. Mot vi du vé cong nghé nhu vy bao gbm trudng hop khi
ADN ma hoa protein dugc biéu hién duoc chén vao vecto biéu hién thich hop, tdt hon
1a vecto biéu hién baculovirut, vecto ndy duoc st dung dé chuyén nhiém, hoic trong
truong hop vecto biéu hién baculovirut d& gy nhiém, té bao chu dé san sinh protein
hoic polypeptit dugc ma hoa béi ADN nay. Vi vdy, thudt nglt “protein tai t6 hop”, nhu
dugc st dung ¢ day, cu thé @& cap dén phan tir protein dugc biéu hién tir phan t& ADN
tai to hop.

Theo mot vi du cu thé, protein tai td hop duge tao ra bdi phuong phéap bao gbdm
cac budc sau: gen ma hoa protein nay duogc tdch dong vao vecto truyén baculovirut;
vecto truyén ndy duoc st dung @& tao ra baculovirut tai t6 hop chira gen da néu bang
cach tai to hop tuong ddng trong cac té bao con trang; va sau d6 protein nay dugc biéu
hién trong té bao con trung trong qua trinh nhim baculovirut tai t6 hop.

Theo mdt vi du khéc, protein tai td hop duge bidu hién trong té bao con tring tur
plasmit biéu hién tai t6 hop. Trong trudng hop vi du khac nay, khong can dén
baculovirut.

Can hiéu thém rang thuit nglt “protein tai td hop bao gbm trinh tu” cu thé cling
lién quan dén su cai bién hodc nhitng cii bién dong phién ma va/hogc sau phién ma

ciia trinh tu bi anh hudng béi té bao ma & d6 polypeptit ndy duge biéu hién. Vi vy,
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thuat ngt “protein tai t6 hop bao gbm trinh ty”, nhu duge md ta & ddy, cling hudng
dén trinh tu c6 mot hodc nhidu cai bién dwoc thuc hién bdi té bao ma & do polypeptit
nay dugc biéu hién, cu thé 1a nhimng cai bién vé géc axit amin duogc thuc hién trong
qué trinh sinh tong hop protein va/hodc xir ly protein, t6t hon 14 duogc chon tir nhom

gdm glycosyl héa, phosphoryl hoa va axetyl hoa.

Tét hon, néu protein téi td hop theo sang ché duoc san xuét hodc ¢ thé thu duogc

nhd hé biéu hién baculovirut, cu thé 13 trong cac t€ bao con trung dugc nudi cay.

Thuat ngft “hé biéu hién” nhu duge sir dung & diy cu thé bao gdm céc phuong tién
hoic vecto dé biéu hién gen trong té bao chu ciing nhu phwong tién hogc vecto lam

cho gen tich hop 6n dinh trong nhiém sic thé chi.

Nhu duoc st dung ¢ day “hé biéu hién baculovirut” cu thé nghia 1a h¢ dé san xuét
protein mong mudn trong té bao con tring bang cach sir dung vecto baculovirut tai tb
hop dugc thiét ké dé biéu hién protein nay. Hé bidu hién baculovirut thudng gdm tat ca
cac phan tir can thiét dé biéu hién duoc protein tai t6 hop trong cic té bao con trung,
va thuong gom viéc thiét ké vecto baculovirut d& biéu hién protein mong mudn, dua
vecto baculovirut da thiét k& vao t& bao con tring, nudi ciy té bao con trung chia
vecto baculovirut da thiét ké trong méi truong sinh trudng thich hop sao cho protein
mong mudn dugc biéu hién, va thu hoi protein. Thong thudng, viéc thiét ké vecto
baculovirut bao gdm tao x4y dung cAu triic va tach cac baculovirut tai to hop trong d6
trinh tw mi hoa gen dd chon dugc chén vao sau doan khoi dau dung cho gen virut
khong thiét yéu, trong d6 hiu hét cac h¢ biéu hién baculovirut hi¢n ding dya trén trinh
tu cua virut da dién nhan Autographa californica (AcMNPV) ((Virology 202 (2), 586-
605 (1994), NCBI Accession No.: NC_001623). Cac h¢ biéu hién baculovirut da dugc
biét o trong linh vuc nay va dd dugc mod ta, vi du, trong tai liéu “Baculovirus
Expression Vectors: A Laboratory Manual” ctia David R. O'Reilly, Lois Miller, Verne
Luckow,. nha xuit ban Oxford Univ. Press (1994), “The Baculovirus Expression
System: A Laboratory Guide” cua Linda A. King, R. D. Possee, nha xudt ban
Chapman & Hall (1992). Mot vi du minh hoa khong han ché vé& hé baculovirut dé san
xuét protein tai td hop duge md ta chang han trong WO 2006/072065 A2.

Do do, theo khia canh th nhit nay, sang ché dé xuit phwong phéap x4c dinh xem

mot ca thé da duoc cho dung ché phém sinh mién dich chira protein tai td hop dugc tao
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ra boi hé biéu hién trong t& bao con tring dwoc nudi cdy hay chua, phuong phap nay
sau ddy con goi 1 “phwong phap theo sang ché”, trong d6 phuong phap nay cu thé bao
gém budce xac dinh trong mau sinh hoc thu duoc tir c4 thé nay sy c¢6 mat hodc khong
c6 mit ciia mot hodc nhiéu diu chuén thé hién réng c4 thé nay da nhan dugc mot hoac
nhiéu khang nguyén tir virut, ma 1a virut ARN c6 kha ning gy nhiém té bao con
trung, va trong d6 su c6 mit cia mot hoic nhiéu diu chuin da néu trong mau sinh hoc

da néu chi ra rang ca thé nay da dugc dung ché pham sinh mién dich.

“T€ bao con trung” nhu duge sir dung & déy nghia 13 t€ bao hodc san pham nudi
cy té bao thu duoc tir loai con trung. Theo sdng ché céc t€ bao con tring thu dugc tir

loai Spodoptera frugiperda va Trichoplusia ni dic biét dugc quan tam.

Nhu duoc st dung & déy, “virut ¢6 kha nang gy nhi€m t€ bao con triung” cu thé
dugc hi€u la cdc cdu tric neo du clia virut trén bé mat virut ma c¢6 kha ning tuong tac
v0i t€ bao con trung trong mot pham vi nhét dinh sao cho virut, hogc it nhat 1 hé gen

virut, ¢6 thé két hop vao té bao con trung.

Cu th€ hon, viéc gdy nhiém t€ bao con tring bao gom sy gian két cta virut vao té
bao chu, sy xdp nhdp cda virut vao t€ bao, su thdo vo virion trong tuong bao, su sao
chép va dich ma cua h¢ gen virut, su bi€u hién cua cic protein virut va su lap ghép va
gid phong cédc hat virt gdy nhiém moi.

Tot hon, néu ché pham sinh mién dich theo sang ché 1a vacxin ddu chuén, cu thé 1a

vacxin dau chuan dwong tinh.

Thuét ngt “vacxin dau chuan” nhu duge mo ta & day, cu thé chi vacxin giy mién
dich trong sinh vat dugc gdy mién dich, khic véi viée gdy mién dich trong sinh vét

mam bénh thuc su gdy ra.

“Vacxin du chuin duong tinh” cu thé dé cap dén vacxin ddu chuin chia khéng
nguyén bd sung ma kich thich su san sinh céc khéng thé dic hiéu trong cé thé dugc
chiing ngira bang vacxin ma khong phai trong céc c4 thé bi nhiém mim bénh.

Thuét ngit “ddu chudn” nhu duge sir dung trong ngit canh ctia sang ché tot hon 1a
turong duong vé6i thuat ngit “ddu chuén sinh hoc”, va cu thé chi chét hozc hop chit do
dugc ma chi ra rang ca thé da duoc cho tiép xtc voi ché phim sinh mién dich, t6t hon

1a tiép xUc voi vacxin dau chuan duong tinh hodc, cu thé hon 1a tiép xtc v6i khang
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nguyén bd sung clia vacxin diu chuin duong tinh ma kich thich su s&n sinh cac khang
thé ddc hiéu duoc phat hién & ddi twong dwoc chiing ngira bing vacxin nhung khong

c6 trong doi trong bi nhiém mam bénh.

Nhu duoc sit dung & day, thut ngit “ché phém sinh mién dich” cu thé chi ché
phdm ma s& gdy ra dap g mién dich & ca thé ma da duge cho tiép xtic v6i ché phim
ndy. Dap tng mién dich c6 thé bao gdm cam tng khang thé va/hoic cam Ung dap ing
té bao T. Ty thudc vao chirc ning du dinh ctia ché phdm, ché phdm nay c6 thé gdbm
mét hodc nhiéu khéng nguyén. Tt hon, néu ché phém sinh mién dich nhu dugc mo ta

trong ban mo ta la vacxin.

Thuét ngit “vacxin” nhu dugce st dung ¢ ddy, dugc xac dinh trong linh vuc k¥
thuét nay va lién quan dén ché phadm kich thich hodc tdng cudng su mién dich cua cé
thé véi bénh cu thédisease. Véi muc dich ndy, vacxin chira thanh phﬁn tuong tu véi
méam bénh hoic thanh phin gdy bénh cia mim bénh d6. Khi tiép xtc v6i thanh phan
nay, hé mién dich ctia c4 thé s& duoc kich hoat dé nhén dang thanh phén nay la la va
pha huy nd. Sau d6, hé mién dich s& ghi nh¢ viée tiép xuc v6i thanh phan nay, sao cho
lan tiép xtic tiép theo v6i mam bénh dam bao sé nhén dang va ph4 huy dé dang va hiéu
qué. Theo sdng ché, vacxin c6 thé & dang bao ché bt ky dung cho cic vacxin d3 biét
trong linh vuc nay, nhu ching han cdc vacxin dé tiém trong bip, vacxin niém mac
hodc vacxin dé tiém dudi da hodc tiém trong da ciing nhur vacxin dé x6ng, vi du nhu
dudi dang sol khi. Cac dang bao ché vacxin nhu vy da duoc biét r6 trong linh vuc nay
va da duoc mo ta, vi du trong tai liéu Neutra MR et al. 2006 Mucosal vaccines: the
promise and the challenge 6(2): 148-58 hodc F. P. Nijkamp, Michael J. Parnham 2011;
Principles of Immunopharmacology ISBN-13: 978-3034601351.

Do d6, phuong phap theo sang ché cu thé 1a phuong phap xéac dinh xem mot c4 thé
da duge cho dung ché pham sinh mién dich chtra protein tai tb hop duogc tao ra bai hé
biéu hién baculovirut trong té bao con tring dwgc nudi cdy hay chua, trong d6 phuong
phap niy bao gébm budc x4c dinh trong mau sinh hoc thu dugc tir ¢4 thé su ¢ mat
hodc khong ¢6 mit ciia mot hodc nhidu ddu chuén thé hién réng c4 thé nay da nhan
duoc mot hodc nhidu khang nguyén tir virut ma 1a virut ARN c6 kha ning gy nhiém
té bao con trung, va trong d6 sw ¢6 mit ctia mdt hodc nhidu ddu chuin da néu trong

mau sinh hoc da néu chi ra ring ca thé nay da duoc dung ché pham sinh mién dich.
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Tét hon, néu mau sinh hoc thu dugc tir ca thé it nhat 1a 14 ngay va tot nhét 1a tir 14
dén 35 ngay sau khi cé thé duoc chiing ngira bang vacxin hoic, 14n luot, d& dugc cho

la dugc ching nglra bang vacxin.

Tbt hon, néu té bao con trung, nhu dugc dé cap trong ban mo ta, la té bao
Spodoptera Frugiperda (Sf) hodc té bao tir dong t& bao thu duogc tir Spodoptera
Frugiperda, va tot hon nita 12 dugc chon tir nhoém gom té bao S va té bao Sf+. Céac té
bao té bao con trung, nhu dugc dé cdp trong ban mo ta, lan luot t6t hon 1a t& bao
Spodoptera Frugiperda (Sf) hodc té bao tir dong té bao thu duoc tur Spodoptera

Frugiperda, va tot hon nita 1a duge chon tir nhém g6m té bao S va té bao Sf+.

Mbt hoic nhiéu ddu chudn thé hién réng c4 thé ndy da nhan dugc mdot hodc nhidu
khéng nguyén tir virut ARN c6 kha ning gy nhiém té bao con tring, nhu duoc dé cap
trong ban mo ta, sau ddy con goi 1a “mot hodc nhiéu diu chuén theo sang ché”, tot hon
12 mot hodc nhiéu déu chudn duoc chon tir nhém gém: khang thé diac hiéu véi mot
hodc nhidu khang nguyén tir virut ma 1a virut ARN c6 kha ning giy nhiém té bao con
tring; mot hodc nhidu khang nguyén tir virut ma la virut ARN c¢6 khé ning giy nhiém
té bao con trang, va; mot hodc nhiu phén tir axit nucleic dic trung cho virut ARN c¢6

kha ning gay nhiém té bao con trung.

Tot nhét, néu mot hodc nhi€u dau chuén theo sang ché 1a khang thé dic hiéu véi

khang nguyén tir virut ma 1 virut ARN c6 kha ning gy nhiém té bao con trung.
Tét hon, néu cac khang thé dugc mo ta trog ban mo ta la khang thé da dong.

Nhu dugc st dung & ddy, thuat ngit “khéang thé dic hiéu v6i” khang nguyén xac
dinh cy thé chi cac khang thé, t6t hon 1a khang thé da dong, ma lién két véi khang
nguyén véi ai luc hodic K (tire 13, hing s két hop can bang clia mét twong tac lién két
cu thé véi don vi 1/M) 13, ching han, 16n hon hodc bang khoang 105M™, 106 M, 107
M, 108 ML 10°M 71, 101 M, 101 MY, 102 M hodc 10" M. Theo cach khac, ai
luc lién két c6 thé duge xac dinh bang hing sb phan ly can bang (Kq) ciia trong tac
lién két cy thé v6i don vi M (vi dy, 105 M dén 103 M). Ai Iyc lién két ciia khang thé
c6 thé d& dang duoc xéc dinh bang cac k¥ thuit ma ngudi c¢6 hiéu biét trung binh vé
linh vire ndy da biét rd (xem, vi du, Scatchard et al. (1949) Ann. N.Y. Acad. Sci.
51:660; U.S. Pat. No. 5,283,173; 5,468,614; BIACORE® analysis; hodc cic tai liéu

tuong duong).
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Mdt hogc nhiéu khang nguyén tir virut ARN c6 kha ning gdy nhidm té& bao con
tring, nhu duge dé cdp trong ban md ta, sau ddy con goi 1a “mot hodc nhidu khang
nguyén theo sang ché”, t6t hon 1a protein chira hodc bao gdm trinh tu c6 do ddng nhét
vé trinh t it nhat 70%, t5t hon 14 it nhdt 80%, t&t hon nita 1a it nhét 90%, con tét hon
ntta 1 it nhit 95% hodc dac biét 1a 100% véi trinh tu néu trong SEQ ID NO:1 va/hoac
chtra hodac bao gém trinh tu ¢6 do déng nhét v& trinh tu it nhit 70%, t&t hon 12 it nhat
80%, t6t hon nita 12 it nhat 90%, con tét hon nita 1 it nhat 95% hodc dac biét 1a 100%
v6i trinh ty néu trong SEQ ID NO:7.

Vé thuét ngit “it nhat 90%”, nhu dugc dé cip dén trong ngit canh cia sang ché,

can hiéu rang thudt ngir nay tot hon la d& cap dén “it nhat 91%”, t6t hon nita 1a “it nhat

92%, con tot hon nita 13 “it nhat 93% hodc dic biét 1a “it nhat 94%”.

Vé thudt ngir “it nhit 95% nhu dugc dé cap dén trong ngfr canh cua sang ché, can
hiéu rang thudt ngir nay tot hon 1a dé cap dén “it nhit 96%”, tdt hon nita 1a “it nhét

97%, con t6t hon nita 1a “it nhat 98% hodc dic biét 1a “it nhat 99%”.

Thuat ngtt “co do déng nhat v& trinh tu 100%”, nhu duoc st dung & day, duogc

hiéu 1 twong dwongvéi thuit ngi “ddng nhat”.

Nhu dugc st dung & ddy, thuat ngit "khang nguyén" cu thé chi phan tir, gbc hoic
thuc thé bt ky ¢6 kha ning giy ra dap tmg mién dich. Pap ting mién dich bao gém

cac dap tmg mién dich té bao va/hodc dich thé.

D6 dong nhat vé trinh ty tinh theo phan trim ¢6 y nghia dugc thira nhan trong linh
vue ndy va c¢6 mot s6 phuong phap dé xac dinh do tuong ddng gitta hai trinh tu
polypeptit hodc polynucleotit. Xem, vi du, Lesk, Ed., Computational Molecular
Biology, Oxford University Press, New York, (1988); Smith, Ed., Biocomputing:
Informatics and Genome Projects, Academic Press, New York, (1993); Griffin &
Griffin, Eds., Computer Analysis Of Sequence Data, Part I, Humana Press, New
Jersey, (1994); von Heinje, Sequence Analysis In Molecular Biology, Academic Press,
(1987); va Gribskov & Devereux, Eds., Sequence Analysis Primer, M Stockton Press,
New York, (1991). Céc phwong phap dé sip thing hang cac polynucleotit hodc
polypeptit dugc hé thdng héa trong cic chuong trinh may tinh, bao gbém g6i chuong
trinh GCG (Devereux et al., Nuc. Acids Res. 12:387 (1984)), BLASTP, BLASTN,
FASTA (Atschul et al., J Molec. Biol. 215:403 (1990)), va chuong trinh Bestfit
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(Wisconsin Sequence Analysis Package, Version 8 for Unix, Genetics Computer
Group, University Research Park, 575 Science Drive, Madison, Wis. 53711) ma st
dung thuat toan twong ddng cuc bd ciia Smith va Waterman (Adv. App. Math., 2:482-
489 (1981)). Vi du, chuong trinh mdy tinh ALIGN sir dung thuét toan FASTA c6 thé
duoc st dung, bang viéc tim kiém khoang tréng afin v6i diém phat mé& khoang tréng 1a
—12 va diém phat mé rong khoang trong 12 —2. Vi cac muc dich cia sang ché, cac
trinh tu nucleotit duoc sip thing hang bang phuong phap Clustal W trong phin mém
MegAlign phién ban 11.1.0 (59), 419 ctia haing DNASTAR Inc. bang céch str dung céc
thong sb sap thang hang mic dinh duoc thiét 1ap trong chwong trinh (diém phat khoang
trong =15,0, diém phat d6 dai khoang tréng =6,66, trinh tu phan ky mudn (%)= 30%,
trong sd chuyén tiép ADN =0,50 va ma trén trong s6 DNA = [UB) va lan luot cac
trinh tu protein/axit amin dugc sip thang hang bang phuong phap Clustal W trong
phin mém MegAlign phién ban 11.1.0 (59), 419 clia haing DNASTAR Inc. bing cac
thong s sip thing hang mic dinh duoc thiét 14p trong chuong trinh (ma tran trong sé
protein Gonnet v&i diém phat khoang tréng =10,0, diém phat do dai khoang tréng =
0,2, va trinh ty phan ky mudn (%)= 30%).

Nhu dugc str dung & day, can hiéu cu thé rang thudt ngir “do dong nhat v& trinh tu
v6i trinh tu néu trong SEQ ID NO:X” 1a twong duong véi thuat ngit “dd dong nhit vé
trinh ty v6i trinh ty néu trong SEQ ID NO:X trén chiéu dai caa SEQ ID NO: X” hodc
thuat nglt “do déng nhét v& trinh tu v4i trinh tu néu trong SEQ ID NO:X trén toan bo
chiéu dai cua SEQ ID NO: X Trong ngit canh nay, “X” 1 sé nguyén bit ky duoc
chon tir 1 dén 24 sao cho “SEQ ID NO: X” la SEQ ID NO bét ky duoc dé cap trong
ban mo ta.

Mot hodc nhiéu phén tir axit nucleic dic trung cho virut ARN c¢6 kha niang giy
nhiém té bao con tring, nhu dugc dé cap trong ban mo ta, ma sau day con goi 1a “mot
hodc nhiéu phén tir axit nucleic theo sang ché”, tét hon 1a phén tr axit nucleic ma hoa:
protein chira hodc bao gém trinh tu c6 do d@)ng nhét vé trinh tu it nhat 70%, t6t hon 1a
it nhat 80%, tot hon nita Ia it nht 90%, con t&t hon nita 1a it nhat 95% hodc dic biét 1a
100% v6i trinh tur néu trong SEQ ID NO: 1 va/hoic; protein chira hodc bao gdm trinh
tu ¢6 do dong nhat vé trinh tu it nhat 70%, t6t hon 1a it nhit 80%, tdt hon nita 1a it nhét
90%, con tot hon nita 14 it nhat 95% hodc dic biét 1a 100% véi trinh ty néu trong SEQ

ID NO:7; va/hodc ARN c6 trinh tu bd sung nguoc chiéu v&i trinh tu axit nucleic ¢6 do
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dong nhét vé trinh ty it nhit 70%, t6t hon 13 it nhat 80%, t&t hon nita 13 it nhat 90%,
con tot hon nita 13 it nhit 95% hodc dic biét 1a 100% véi trinh tu néu trong SEQ ID
NO:9; va/hogc trinh ty ma bd sung nguoce chidu véi trinh tu axit nucleic ¢ do ddng
nhét vé trinh t it nhat it nhat 70%, t5t hon 1a it nhit 80%, t5t hon nita 12 it nhat 90%,
con tot hon nira 13 it nhat 95% hodc dic biét 12 100% véi trinh tu néu trong SEQ ID
NO:15.

Tét hon, néu phuong phap theo sang ché bao gdm cac bude: cho mau sinh hoc tiép
xtc v6i chit phan vng bét gitr duge ¢ dinh vao gia thé ran, trong d6 chét phan g bit
gitt duoc ¢ dinh nay c6 kha nang lién két véi mot hode nhiu diu chuén theo sang
ché; va phat hién sy c6 mét hodc khong c6 mat cia mdt hodc nhiéu d4u chudn da néu
lién két véi chét phéan Gng bat gitt, trong d6 su c6 mat cia mot hodc nhiéu diu chuin
da kéu lién két v6i chat phan Gmg bt gitr 1a chi thi cho su ¢6 mit ciia mot hodc nhiéu

dau chuan trong mau sinh hoc da néu.

Thuét ngit “chat phan tmg bt giit”, nhu duoc st dung & day, cu thé chi phan tir
hodc phtrc da phan ttr ma c6 thé lién két v6i diu chuén. Tt hon, néu chat phan g bit
gift ¢6 khd nang lién két v6i dau chuin theo cich gin nhu dic hiéu, t6t hon 14 v6i 4i
lye hode Ko > 10° M hogc tot hon 1a > 10° M™!. Chét phan tng bét gitr tiy ¥ c6 thé 1a
phan t&r sinh hoc ¢6 trong ty nhién, tai tb hop, hoic tdng hop. Cac protein va phdi tir
axit nucleic (aptame) rat thich hop lam chit bét gitt. Toan bd virut hodic manh virut
hoic peptit tong hop ciing ¢ thé dung lam cac chat phan tng bét gitr dugc wu tién, vi
chiing c6 kha nang lién két véi cac khang thé.

Nhu dugce sir dung & day thuat ngit “dugc ¢ dinh” cu thé nghia 1 chat phan tGng
bt gift c¢6 thé duoc gin vao bé mit (vi du, gia thé ran) theo cach bét ky hodc phuong
phép bét ky; bao g@)m, vi du, lién két thuan nghich hodc khong thuan nghich, gén két

ddng hoa tri hoic khong ddng hoéa tri, va twong tu.

Chat phan tng bt giit duoc dé cap trong ban md ta duge cb dinhvao gia thé rin va
c6 kha ning lién két voi mot hodc nhidu ddu chuin theo sang ché, trong d6 chat phan
ting bt giif nay sau ddy con goi 1a “chét phan mg bit giit theo sang ché”, tbt hon la
dwoc chon tir nhém gdm: protein chira hoac bao gém trinh tu axit amin c6 do dong
nhét vé trinh tu it nhat 70%, t5t hon 14 it nhit 80%, t6t hon nira Ia it nhat 90%, con tdt

hon nita 13 it nhat 95% hodc dac biét 1a 100% véi trinh tu néu trong trinh tu bat ky néu
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trong SEQ ID NO: 1 dén 6; protein chira hodc bao gdm trinh ty axit amin ¢6 do dong
nhat vé trinh tu it nhat 70%, tot hon 1a it nhat 80%, tét hon nita 1 it nhat 90%, con tét
hon nira 12 it nhit 95% hodc dic biét 13 100% v&i trinh tuy néu trong SEQ ID NO:7
hoic SEQ ID NO:8; virut ARN c¢6 kha ning gy nhiém té bao con tring, trong d6 virut
nay tuy y da dugc bét hoat; oligonucleotit c6 kha ndng lai dac hi¢u véi cac trinh tu dac
trung cua trinh tw SEQ ID NO:9; va oligonucleotit ¢6 kha niang lai ddc hiéu vdi céc

trinh tu daé trung cua trinh ty SEQ ID NO:15.

Ayq2°

Thuat ngit “lai dic hiéu” nhw dwoc mo ta trong ban mo ta cu thé dé cap dén viéc
lai trong cac didu kién nghiém ngit. Cac didu kién lai nay c6 thé duge thiét 1ap theo
céc quy trinh thong thuong, vi du, theo Sambrook, “Molecular Cloning, A Laboratory
Handbook”, 2™ edition (1989), CSH Press, Cold Spring Harbor, N. Y.; Ausubel,
“Current Protocols in Molecular Biology”, Green Publishing Associates and Wiley
Interscience, N.Y. (1989); hodc Higgins and Hames (eds) “Nucleic acid hybridization,
a practical approach” IRL Press Oxford, Washington DC (1985). Vi du vé cac diéu
kién lai dac hi€u la lai & 4xSSC va 0,1% SDS ¢ 65° C sau do rira trong 0,1xSSC, 0,1%
SDS & 65° C. Theo cach khac, cac diéu kién lai nghiém ngat 13, vi du, 50% formamit,
4xSSC & 42° C.

Thuat ngit "gia thé rin", nhu duoc dé cip trong ban mo ta, 1a chét khong & dang
long, va bao gém chip, lo, va hat (bao gém cac vi hat va hat) dugc tao ra tir cac vét liéu
nhu polyme, kim loai (cdc hat thuan tir, sat tir), thuy tinh, va gém; cdc chat gel nhu
silic oxit, nhom oxit, va gel polyme; cac mao quan, ma co thé dugc tao ra tr polyme,
kim loai, thuy tinh va/hodc gém; zeolit va cac chét Xép khac; cac dién cuc; cac dia vi
chuan do; cac dai rin; va cuvet, 6ng hodc cac vat chira mau trong phd ké. Thanh phan
gia thé rin cua thir nghiém khac vdi cac bé mat rén ma thir nghiém c6 thé tiép xuc
trong d6 "gi4 thé ran" chira it nhit mot gbc trén bé mat cta no, gbc nay duoc dy dinh
dé tuong tac voi chét phan tmg bit gii, truc tiép hodc gian tiép. Gia thé ran co thé 1a
thanh phan tinh, nhu dng, dai, cuvet, hodc dia vi chudn d9, hodc c6 thé 14 cac thanh
phan khéng tinh, nhu hat va vi hat. C4c vi hat cling c6 thé duge st dung lam gia thé
rin trong céc thiét ké thir nghiém ddng nhét. Nhiéu vi hat ma cho phép su gin két ca
khong cOng hoa tri hodc cong héa tri ciia cac protein véi cac chit khac c6 thé duoc st
dung. Cic hat nhu vdy bao gdm cac hat polyme nhu polystyren va

poly(metylmetacrylat); cac hat vang nhu cac hat nano vang va keo vang; va cac hat
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gém nhu silic oxit, thiy tinh, va cac hat oxit kim loai. Xem, vi du, Martin, C.R., et al.,
Analytical Chemistry-News & Features 70 (1998) 322A-327A, dugc két hop & day

bing cach vién dan.

"Chip" 1a vat liéu rén, khong xép, nhu lom loai, thiy tinh hodc nhya. Vit liéu nay
c6 thé tly ¥ duoc bao, hoan toan hodc & nhitng viing nhit dinh. Trén bé mit vat liéu c6
cac mang diém bét ky, nhin thdy hodc ndm trong cac phdi tri. Trén mbi diém c6 thé c¢b
dinh mot polypeptit xac dinh, cé hodc khong co6 cau lién két hoic dém v&i bé mat vat
lidu. Tét ca cac tai liéu dugc dé cap trong ban mo ta, trén day hodc sau day, déu duoc

két hop bang cach vién dan.

Virut ARN ¢6 khd ning gy nhiém té bao con tring, nhu duoc dé cap trong ban
mo ta, sau ddy con goi [a “virut ARN theo sang ché”, tét hon 1a: virut ( - )ssARN va
tuy y 1a virut thude hoRhabdoviridiae; va/hodc virut chia protein chira hodc bao gém
trinh tu axit amin c¢6 do déng nhéit vé trinh tu it nhat 70%, tdt hon 1a it nhat 80%, tbt
hon nita 14 it nhat 90%, con tét hon nita 1a it nhét 95% hodc dic biét 1a 100% véi trinh
tu néu trong SEQ ID NO:1 va/hoic; protein chira hodc bao gém trinh ty axit amin co
d6 dong nhét vé trinh ty it nhit 70%, t5t hon 1a it nhat 80%, t5t hon nita Ia it nhét 90%,
con tdt hon nira 12 it nhat 95% hodc dic biét 1a 100% véi trinh ty néu trong SEQ ID
NO:7; va/hodc virut ma hé gen ctia n6 chira phan tir axit nucleic ma héa protein chira
hoac bao g?)m trinh tu ¢6 do d@)ng nhat v& trinh tu it nhit 70%, tbt hon 14 it nhét 80%,
tot hon nita 1a it nhat 90%, con t6t hon nita I it nhit 95% hodc ddc biét 1a 100% véi
trinh ty néu trong SEQ ID NO:1 va/hodc; protein chira hoic bao gém trinh tu ¢6 do
dong nhat vé trinh tu it nhit 70%, t6t hon 1a it nhat 80%, tt hon nita 14 it nhat 90%,
con t6t hon nita 14 it nhat 95% hodc dic biét 1a 100% véi trinh tu néu trong SEQ ID
NO:7; va/hodc virut ma hé gen cta né chira phan t¢ ARN ¢ trinh ty ma b sung
nguoc chidu véi trinh tu axit nucleic ¢6 do d@)ng nhit v& trinh tu it nhat 70%, t&t hon 1a
it nhat 80%, 6t hon nita I it nhat 90%, con tét hon nira Ia it nhit 95% hodc ddc biét Ia
100% véi trinh ty néu trong SEQ ID NO:9 va/hoic; trinh tu ma bd sung nguoc voi
trinh tu axit nucleic c6 do dong nhét vé trinh ty it nhat 70%, tdt hon 1a it nhat 80%, tét
hon nita 1a it nhat 90%, con tot hon nita 1a it nhit 95% hogc ddc biét 1a 100% véi trinh

tu néu trong SEQ ID NO:15.

T4t ca cac trinh tu nucleotit trong danh muc trinh tu dugc thé hién theo chiéu 5° -

‘3. Céc trinh tu néu trong SEQ ID NO. 9 va 15 mi hoéa cac cADN c¢6 tinh phan cuc
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duong (mach +). Thuét ngit “bd sung nguoc chidu” nghia 12 trinh tlr nay dbi song song

v6i trinh tu tham chiéu.

Virut ARN theo sang ché tot hon 1a ¢6 thé sao chép it nhit hai hoic tét hon nita 1a

it nhit ba tuén trong dong té bao con tring.

Tét hon néu, phuong phap theo sang ché bao gdm buéc xac dinh trong mau sinh
hoc su ¢6 mit hodc khong c6 mit ctia mot hodc nhiéu ddu chudn theo sang ché, trong
do6 cac ddu chuén nay 1a khang thé dic hidu véi protein chira hodc bao gom trinh ty ¢6
d0 ddng nhét vé trinh tu it nhat 70%, t5t hon 1a it nhat 80%, t6t hon nita 14 it nht 90%,
con t6t hon nita a it nhit 95% hodc dac biét 1a 100% véi trinh tw néu trong SEQ ID
NO:1 hodc; khéang thé dac hi€u véi protein chira hoac bao gém trinh tur ¢6 do dé)ng
nhAt vé trinh tu it nhat 70%, t6t hon 1a it nhit 80%, t6t hon nita 1a it nhat 90%, con tét
hon nita 13 it nhit 95% hoic dic biét 1a 100% véi trinh ty néu trong SEQ ID NO:7; va

trong d6 phuong phép nay bao gdm cac bude:

cho mau sinh hoc tiép xtic v4i chét phan ting bét giit duge ¢b dinh vao gia thé
rén, trong do chat phan tng bt giit duoc chon tir nhém gdm protein chira hoic
bao gém trinh twr ¢6 do déng nhét vé trinh tur it nhat 70%, t8t hon 1a it nhit 80%,
tot hon nira 1a it nhat 90%, con t6t hon nita 14 it nhat 95% hodc dac biét 12 100%
v6i trinh tu néu trong SEQ ID NO bét ky trong sb: 1 dén 6 hoic trinh tu ¢6 do
dong nhét vé trinh tu it nhit 70%, t5t hon 13 it nhit 80%, tbt hon nita 13 it nhat
90%, con tot hon nita 1a it nhat 95% hogc dic biét 1a 100% véi trinh tu néu trong
SEQ ID NO:7 hoac SEQ ID NO:8, virut tlly y d4 bat hoat chira protein chtta hoic
bao géln trinh tu axit amin ¢6 do déng nhit v& trinh tu it nhat 70%, t6t hon 14 it
nhét 80%, t6t hon nita la it nhit 90%, con t&t hon nita 1a it nhat 95% hodc dic
biét la 100% véi trinh tu néu trong SEQ ID NO:1 va/hoic; protein chtra hodc bao
g@)m trinh ty axit amin ¢6 do déng nhét vé trinh tu it nhat 70%, tdt hon 1a it nhét
80%, tot hon nita 12 it nhat 90%, con tét hon nita 1a it nhat 95% hodc dic biét 1a
100% vé6i trinh ty néu trong SEQ ID NO:7, virut ma hé gen ctia né chira phén tir
axit nucleic ma hoa protein chira hosic bao gdém trinh tu axit amin c6 do dong
nhét vé trinh tu it nhat 70%, tot hon la it nhit 80%, t6t hon nita 1a it nhit 90%,
con tot hon nita 1a it nhat 95% hodc dic biét 1a 100% véi trinh tw néu trong SEQ
ID NO:1 va/hodc; protein chira hodc bao gém trinh tu c6 do déng nhét v& trinh tu

it nhat 70%, t6t hon 14 it nhit 80%, tot hon nita 1 it nht 90%, con tét hon nita 1a
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it nhit 95% hodc dic biét 1a 100% véi trinh tu néu trong SEQ ID NO:7, trong d6
virut nay tiy y da duge bit hoat, virut ma hé gen cua n6 chua phan t& ARN chtra
trinh tu bd sung nguoc chiéu véi trinh tu axit nucleic ¢6 do déng nhét v& trinh tu
it nhat 70%, tét hon 13 it nhat 80%, t&t hon nita 14 it nhat 90%, con tét hon nita 1a
it nhit 95% hodc dac biét 1a 100% vdéi trinh tu néu trong SEQ ID NO:9 va/hoic;
trinh tw bo sung nguoc chiéu véi trinh tu axit nucleic ¢6 do ddng nhat vé trinh tu
it nhat 70%, t6t hon 12 it nhét 80%, tt hon nita 12 it nhat 90%, con tdt hon nita la
it nhat 95% hodc dac biét 1a 100% véi trinh ty néu trong SEQ ID NO:15, trong

do virut nay tiy y da duge bét hoat.
tach mau sinh hoc khoi chat phan tmg bt giit ¢d dinh;

cho phirc chat phan tng bét giir ¢d dinh-khang thé tiép xtic véi chét phét hién ma

lién két voi khang thé ciia phirc chét phan tng-khang thé; va

xéc dinh muc khéng thé lién két véi chat phan tmg bét giit bing cach st dung
thiét bi phat hién ding cho chét phat hién, va trong d6 bude x4c dinh (d) tét hon
14 bao gdm thém budc so sanh véi dudng cong chudn dé xac dinh mirc khang thé
lién két v6i chat phan ung bét gift.

T6t hon néu, chit phat hién ma lién két véi khéng thé ctia phirc chat phan tng-

khang thé 1a khang thé phat hién, tot hon nita Ia khéng thé thtt cip da danh diu.

Chét phan Gng bét gift, nhu duge mo ta trong ban md ta, tét hon 1a protein duoc
biéu hién béi baculovirut, va protein duge biéu hién boi baculovirut nay tbt hon 1a

duoc bicu hi¢n bang baculovirut theo sang ché, ma dugc mo ta duédi day.

Theo mot khia canh dugc wu tién khac cla séng ché, mot hoic nhiéu ddu chuin
theo sang ché cling c6 thé 1a mét hodc nhiéu té bao T dac hiéu véi virut ARN theo
sang ché va/hodc mot hodc nhidu té bao B dac hiéu v6i virus ARN theo sang ché
vd/hodc mdt hodc nhiéu té bao trinh dién khang nguyén ma trinh dién mdt hodc nhiéu
khang nguyén theo sang ché. Sy c¢6 mit hodc khong c¢6 mit ctia mot hodc nhiéu té bao
B va/hodc mot hodc nhiéu té bao T va/hodc mot hodc nhiéu t& bao trinh dién khang
nguyén tot hon 1 dugc x4c dinh bing cach phan tich té bao theo dong, va trong d6 cu
thé 12 mot hodc nhidu khang nguyén theo sang ché dugc danh diu huynh quang duoc
st dung dé danh ddu mot hodc nhidu t& bao B va/hodic mdt hodc nhidu té bao T nay

va/hodc trong d6 mot hodc nhiéu khéng thé dic hiéu véi virut ARN virus theo séng
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ché dugc danh diu huynh quang duoc st dung dé danh ddu mot hoic nhiéu té bao

trinh dién khang nguyén.

Protein tai td hop dwoc san xuét bang hé bidu hién trong cac té bao con tring
duoc nudi cdy, nhu duge dé cap trong ban mb ta, sau diy con goi 1a “protein tai td hop
theo sang ché”, tét hon 14 protein ORF2 ctia PCV2, va protein ORF2 ctia PCV2 nay cu
thé 1a protein c6 do dong nhét vé trinh ty it nhét 90%, tot hon 1a it nhit 91%, t6t hon
nita 1 it nhat 92%, con tét hon nita 1 it nhat 93% hodc dic biét 14 it nhat 94% hodc it

nhit 95% véi trinh tu néu trong SEQ ID NO:23.

Theo mot khia canh duoc wu tién khéc, protein tai t6 hop theo sang ché 1a
hemagglutinin ciim, cu thé 12 hemagglutinin cim gia cAm, trong 6 hemagglutinin ctim
gia cAm nay tot hon 1a protein H5 cua virut H5N1, va trong d6 protein HS cua virut
H5N1 tt hon nita 1a protein chira hodc bao gém trinh tu axit amin c6 do déng nhét vé
trinh tu it nhét 70%, ot hon 1a it nhit 80%, tét hon nita 14 it nhat 90%, con tot hon nira

1a it nhat 95% hodc dac biét 1a 100% véi trinh ty néu trong SEQ ID NO:24.

Tét hon, néu phuong phéap theo sang ché con bao gb6m budc xac dinh trong mau
sinh hoc su ¢6 mit ctia mot hodc nhiéu chat phan tich duoc chon tir nhém gdm: khéang
thé ddc hiéu véi protein tai td hop theo sang ché, polypeptit dic trung cho protein tai to
hop theo sang ché, trinh tu nucleotit dic trung cho trinh tw ADN ma héa protein tai to

hop theo sang ché.

Trong ngit canh cia phuong phap theo sang ché, ché phim sinh mién dich tbt

hon 1a ché pham sinh mién dich nhu dugc mo ta sau day.

Thuat ngit “mau sinh hoc” nhu duoc str dung & ddy chi miu bat ky dugc thu tir
cé thé (vi du tir 16n hodc chim) va bao gdm, nhung khong gi6i han &, dich thé chua té
bao, mau ngoai vi, huyét tuong hodc huyét thanh, nudc bot, dich treo mo déng thé,
chat hiit tir phdi va céc co quan khéc, va dich rira va dich thut, va ngudn bat ky khac
thu duoc tir dbi tugng nguoi hodc dong vat. DPéi véi dong vat, Chéng han "mau sinh
hoc" bao g6m mau, té bao, phén, phan ti€u chay, sita, chét nhay, dom dai, mud, nudc
bot, tinh dich, md héi, nuée mit, nude tiéu, nude mat, dich nhan cau, chat tiét am dao,

va chat nén, néu c6 & dong vat nay.

Mau sinh hoc, nhu duoc d& cép trong ban mé ta, tot hon 1 dwoc phan l4p tir dong

vét ¢6 via hodc chim, t6t hon 1a tir 16n hodc ga (Gallus gallus domesticus), va’hoac cu
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thé 1a duge chon tir nhém gébm mAau toan phan, huyét trong, huyét thanh, nuéc tiéu, va
dich tir miéng. O day, thuat ngit “huyét thanh” duoc hiéu 1a twong duong véi “huyét

thanh tor mau”.

Thuét ngit “dich tr miéng” nhu duge s dung & ddy, cu thé chi mot hodc nhiéu
sich dugc phat hién trong khoang miéng riéng r& hodc két hop. Cac dich nay bao gbm,
nhung khong chi gigi han ¢, nu6ce bot va dich thAm niém mac. Cu thé cin hiéu ring
cac dich tr miéng co thé chira hon hop cac dich tu mot sb nguén (vi du, mang tai, dudi
ham duéi, dudi ludi, cac tuyén phu, niém mac loi va niém mac ma) va thuét ngit “dich
tir miéng” bao gém dich tir mdi ngudn nay riéng &, hodc két hop. Thuét ngit “nudc
bot” chi hon hop cac dich tr miéng nhu thudng thdy trong miéng, cu thé 1a sau khi
nhai. Thuat ngt "dich thdm niém mac", nhu duge st dung & déy, chi dich thu dugce tao
ra boi sy khuéceh tan thu dong cla cac thanh phén huyét thanh tir k€ niém mac miéng

vao khoang miéng. Dich thdm niém mac thuong 12 mot thanh ph?m cua nudc bot.

Chét phan tng bét gitr ¢6 dinh, nhu duge mo ta trong ban mo ta, t6t hon 1a duoc
phu trén dia vi chudn do, cu thé 1a vao dia vi chuén d6 c6 kha nang doc duoc béng dau

doc ELISA.

Theo mot khia canh khéc, sang ché @ xuét baculovirut tai tb hop, trong do
baculovirut nay chira trinh tw ADN ma hoéa protein chira hodc bao gbm trinh tur axit
amin c6 do ddng nht vé trinh tw it nhit 70%, t6t hon 14 it nhit 80%, tot hon nira 1a it
nhit 90%, con tdt hon nira 13 it nhit 95% hodc dic biét 1a 100% vdi trinh ty néu trong
SEQ ID NO bt ky trong sd: 1 dén 6 va/hoic; protein chita hodc bao gbm trinh tu axit
amin c6 do ddng nht vé trinh tw it nhit 70%, t6t hon 14 it nhét 80%, tot hon nita 1a it
nhét 90%, con tdt hon nita 1a it nhit 95% hoic dic biét 12 100% véi trinh tu néu trong
SEQ ID NO:7 hoic SEQ ID NO:8; va/hodc trong d6 baculovirut nay chta trinh ty
ADN chtra hoac bao gém trinh tw c6 do dong nhét vé trinh tu it nhat 70%, t6t hon 14 it
nhét 80%, tét hon nita 12 it nhit 90%, con tt hon nira 1a it nhat 95% hodc ddc biét 1
100% v&i trinh tu néu trong SEQ ID NO bt ky trong sb: 9 dén 14 va/hodc; trinh tu ¢6
d6 ddng nhét vé trinh tu it nht 70%, tdt hon 14 it nhit 80%, tot hon nita 1a {t nhat 90%,
con t6t hon nita 1a it nhit 95% hodc dic biét 1a 100% véi trinh ty néu trong SEQ ID
NO:15 hodc SEQ ID NO:16.
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Sang ché ciing d& xuét vecto, cu thé 1a vecto truyén, chira trinh ty ADN ma héa
protein chtra hodc bao g6m trinh tu axit amin c6 do déng nhét v& trinh tu it nhét 70%,
t8t hon 1 it nhat 80%, t5t hon nita Ia it nhAt 90%, con t6t hon nita 1a it nhit 95% hodc
ddc biét 1a 100% véi trinh ty néu trong SEQ ID NO bat ky trong sb: 1 dén 6 va/hoic;
protein chira hodc bao gbm trinh tu axit amin c6 d§ ddng nhit vé trinh tu it nhat 70%,
¢t hon 1a it nhét 80%, t5t hon nita 14 it nhit 90%, con tét hon nita 1a it nhat 95% hodc
dic biét 1a 100% véi trinh tu néu trong SEQ ID NO:7 hodc SEQ ID NO:8; va/hodc
chira trinh tr ADN ¢6 do ddng nhat v& trinh tw it nhit 70%, t6t hon 1a it nhat 80%, t6t
hon nira 13 it nhit 90%, con t6t hon nira 14 it nhat 95% hodc dac biét 1a 100% véi trinh
tu néu trong SEQ ID NO bét ky trong sb: 9 dén 14 va/hoic; trinh tu ADN ¢6 do déng
nhat v& trinh tu it nhat 70%, t5t hon 14 it nht 80%, tt hon nira la it nhat 90%, con tot
hon nita 13 it nhdt 95% hodc dic biét 1a 100% v6i trinh tu néu trong SEQ ID NO:15
hoac SEQ ID NO:16.

Vecto truyén trong ngit canh cta sang ché t&t hon 13 “vecto truyén baculovirut”.

Thuat ngit “vecto truyén” da dugc thira nhan trong linh vuc nay va chi phan tur
axit nucleic diu tién ma axit nucleic thir hai lién két vao, va bao gom vi du plasmit,

cosmit hogc thé thuc khuan.

Theo cac phuong an nhét dinh, vecto truyén c6 thé 1a “vecto biéu hién,” chi cAu
trac ADN sao chép dugce duge st dung dé biéu hién ADN ma hda protein mong mudn
va bao gdm don vi dich ma chira tap hop (i) cic yéu t6 di truyén c6 vai trd diéu chinh
su biéu hién gen, chéng han, doan khéi dau, doan chi huy, hodc doan tang cuong, dugc
lién két theo cach van hanh dugc véi (ii) trinh tuw ADN ma héa protein mong mudn ma
duoc phién ma thanh mARN va dich ma thanh protein, va (iii) céc trinh tu khoi dau va
két thuc phién ma va dich ma thich hop. Viéc lya chon doan khéi dau va cac yéu tb
diéu hoa khac thuong thay ddi theo t& bao chi dugc du dinh. No6i chung, cac vecto
biéu hién duoc dung trong cac k§ thuit ADN tai t6 hop thuong & dang “plasmit,” chi
cac vong ADN soi kép, ma & dang vecto cua chung khong lién két v6i nhifm sic thé.
Sang ché dugce dy dinh bao gdém cic dang vecto biéu hién khac c6 chirc ning twong

duong va ma sau khi mo ta ¢ day tr¢ thanh da biét trong linh vuc nay.

Céc vecto truyén co6 thé chira céc yéu to diéu hoa d¢ kiem soat viéc phién ma

hodc dich ma, ma cé thé thudng thu dugce tir gen dong vat c6 vu, vi sinh vat, virut hodc

-23-



31082

con tring. Kha niang sao chép trong vét chii, thuong c6 duge nhd diém khoi dau sao
chép, va gen chon loc dé hd tro viéc nhan dang thé bién nap, co thé duogc két hop thém

vao.

Cac vecto truyén thu dugc tir virut, ma c6 thé goi 1a “vecto virut,” c6 thé duogc si
dung theo cac phuong an nhit dinh cta sang ché. Mot sé vi du bao gébm baculovirut,
retrovirut, adenovirut va cdc virut tuong tu. Cic vecto virut, cu thé 1a vecto
baculovirut, vi du, vecto truyén baculovirut, dugc dic bi€t uu tién theo séng ché. Nhu

doi vai cac vecto bieu hién, cac vecto virut ¢6 the bao gom céc yéu to di€u hoa.

Viéc thiét ké vecto truyén bt ky c6 thé phu thudc vao cac yéu t6 nhu viéc lya
chon té bao chu can bién nap va/hodc loai protein mong mudn can biéu hién. Hon nita,
s6 ban sao vecto, kha niang kiém soat sb ban sao nay va viéc biéu hién protein bat ky
khac duoc ma hoa bdi vecto, nhu cac ddu chudn khang sinh (vi du, ampicillin), cling

c6 thé duogc can nhac.

Theo mot khia canh khac nita, sang ché dé xuét ché phém sinh mién dich, sau
day con goi 1a “ché pham sinh mién dich theo sang ché”, trong d6 ché pham nay chira
protein tai t& hop duoc tao ra béng hé biéu hién baculovirut trong té bao con trung
duogc nudi cdy; va mot hodc nhiéu khang nguyén tir virut ARN theo sang ché, trong d6
virut nay t6t hon da duoc bit hoat; va trong d6 protein tai to hop da néu tét hon la
duoc chon tir nhém gdm protein ORF2 ciia PCV2 6t hon 1a chira hodc bao gbm trinh
tw ¢6 do dong nhét vé trinh tu it nhat 90%, t6t hon 14 it nhat 91%, t&t hon nita 14 it nhat
92%, con tot hon nita 1a it nhat 93% hodc dac biét 14 it nhit 94% hodc it nhit 95% véi
trinh tu néu trong SEQ ID NO:23; va hemagglutinin ciim, cu thé 14 hemagglutinin cim
gia cam, tot hon 1a protein HS cta virut H5N1, t5t hon nira 1a protein chira hodc bao
géln trinh ty axit amin ¢6 do déng nhét vé trinh tu it nhat 70%, t6t hon 12 it nhat 80%,
tot hon nita 14 it nhat 90%, con tét hon nita 1 it nhit 95% hodc dic biét 1a 100% véi
trinh tu néu trong SEQ ID NO:24; va protein chira hodc bao gdm trinh tir axit amin c6
do dong nhat vé trinh tu it nhat 70%, t6t hon 1a it nhit 80%, t6t hon nita 12 it nhit 90%,
con tot hon nita 1a it nhit 95% hodc dic biét 1a 100% v6i trinh tu néu trong SEQ ID
NO bat ky tir 1 dén 8.
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Thuét ngir “da bat hoat”, nhu dugc st dung & ddy, nghia 1a khang nguyén khong
gdy bénh, khi dugc dung cho vét chil dong vat c6 va hodc khong sao chép trong té bao

chu.

Da biét cac phuong phap vat ly va hoa hoc khdc nhau dé bt hoat trong linh vuc
nay. Thuat ngt “da bt hoat” chi virut ¢6 ddc tinh hodc khong c¢6 doc tinh da dugc
chiéu xa (cuc tim (UV), tia X, tia dién tir hodc birc xa gama), gia nhiét, hodc xtr Iy hoa
hoc dé bt hoat, tiéu diét, trong khi van giit dugc tinh sinh mién dich ctia n6. Theo mot
phuong an, virut da bat hoat duogc boc 16 trong ban mo ta duge bét hoat bang cach xir
Iy bang tac nhan bét hoat. Cac tac nhan bat hoat thich hop bao gbm beta-propiolacton,
binary hodc beta- hodc axetyl-etylenimin, glutaraldehyt, ozon, va formalin

(formaldehyt).

D& bit hoat bang formalin hay formaldehyt, formaldehyt thuong dwogc tron véi
nuée va rugu metylic dé tao ra formalin. Viée bd sung rugu metylic ngin chan su

thoai héa ho#c phan tng chéo trong quaé trinh hoat hoa.

Cu thé hon, thuat ngit "da bét hoat" nghia 1a virut khong con kha nang sao chép
in vivo hodc in vitro. Vi du, thuat ngtt “da bat hoat” ¢6 thé chi virut ma d3 dugc nhin
1én in vitro, vi du va da duoc bt hoat bang cach hoa hoc hodc vét ly sao cho n6 khong

con kha nang sao chép.

Tét hon néu virut theo sang ché da dugc bAt hoat 1a virut dugc bét hoat bang

binary etylenimin (BEI).

Sang ché ciing dé xuét phuong phép sén xut ché pham sinh mién dich theo sang
ché, bao gdbm cac budc dua baculovirut tai t6 hop ma hoa protein tai t6 hop da néu vao
té bao con trung, trong do t& bao con tring nay dugce nhiém virut ARN c6 kha ning
gy nhiém té bao con tring, nudi cdy té bao con trang nudi dudng baculovirut tai t6
hop va virut ARN da néu; va thu hdi protein t4i td hop va virut da néu, tot hon la dich
ndi; va tdt hon 12 bao gdbm thém budc ban dau 1a cheén trinh tw ADN mi héa protein tai
t6 hop vao vecto truyén c6 kha niang dua trinh ty nay vao hé gen ctia baculovirut, nho

d6 tao ra baculovirut tai to hop.

Theo mot khia canh khac nita, sang ché @& xuit kit, cu thé 1a kit xét nghiém, dé
x4c dinh xem mot ca thé da dugc dung ché phém sinh mién dich chtra protein tai td

hop duogc tao ra bing hé biéu hién baculovirut dugc nudi ciy trong té bao con trung
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hay chua, trong do6 kit nay chira mot hodc nhidu chit phan tmg bét giit duogc c¢b dinh
vao gia thé ran, trong d6 mot hodc nhiu chét phan tmng bét gift ¢ dinh nay c6 kha
nang lién két v6i mot hodic nhiéu dau chuén dugc chon tir nhom gbm khang thé dac
hidu v6i mot hodc nhiéu khang nguyén theo séng ché; mot hoac nhiéu khing nguyén
tur Vimt ARN theo sang ché; va mot hoic nhiéu phén tir axit nucleic theo sang ché; va
trong d6 mot hodc nhiéu chét phan ung bat gifr tdt hon dugc chon tir nhom g@)m
protein chtra hodc bao gém trinh tu axit amin c6 do déng nhét vé& trinh tu it nhét 70%,
¢t hon 1 it nhat 80%, t5t hon nita 1a it nhat 90%, con t5t hon nita la it nhat 95% hoc
dac bidt 12 100% véi trinh ty néu trong SEQ ID NO bét ky: tir 1 dén 6; protein chira
hodc bao gém trinh tu axit amin c6 do df”)ng nhét vé trinh tu it nhét 70%, tot hon 1a it
nhét 80%, tbt hon nita 1 it nhat 90%, con 5t hon nita 1a it nhat 95% hogc dac biét 1a
100% véi trinh tu néu trong SEQ ID NO:7 hodc SEQ ID NO:8; virut ARN co kha
ning giy nhiém t& bao con trung, trong d6 virut nay tuy y da duogc bét hoat,
oligonucleotit ¢6 kha nang lai dac hi¢u véi cac trinh tu dic trung cta trinh tw SEQ ID
NO:9; va oligonucleotit ¢4 kha nang lai ddc hiéu voi céc trinh tu dic trung cuda trinh tu

SEQ ID NO:15.

Hon niia, sang ché @ xuét doan moi hoic cip doan mdi, 1an luot duge chon tir
nhém gdm cc trinh tir ¢6 do ddng nhat vé trinh ty it nhét 90% hodc tot hon Ia it nhat

95% v6i trinh tu néu trong SEQ ID NO bit ky: tir 17 dén 22.

Theo mot khia canh khac, chét phan tng bat giit theo sang ché chia hoic bao
gdm cac hat virut va/hodc hat gidng nhu virut cua virut ARN c6 kha ning gay nhiém
té bao con trung, trong d6 virut ARN c6 kha nang gy nhiém té bao con tring nay tot
hon 14 virut ARN theo sang ché, va trong do chét phan tmg bét gitt c6 thé thu dugc

bang phuong phap bao gdm cac budc

i) thu dich ndi tir san phém nudi cdy té bao con trung da nhiém virut ARN, tét hon
1a virut ARN theo séng ché, trong d6 dich ndi nay chira cac hat virut va/hodc
cac hat gidng nhu virut cia virut ARN, va trong do6 cac té bao con tring nay tot
hon 12 khong bi nhiém baculovirut va/hodc t6t hon 1a khong duoc chuyén nhiém

plasmit,

ii)  tach cac manh vun t& bao tir cdc hat virut va/hodc cac hat giong nhu virut qua

budce tach bao géln vi loc qua it nhit mét bo loc, tot hon 12 hai bo loc, trong d6
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it nhat mot bo loc tot hon 13 ¢6 ¢& 16 16n hon cac hat virut va/hodc cac hat giéng
nhu virut nay, cu thé 1 ¢6 ¢& 16 khoang 0,1 pm dén khoang 4 pm, t6t hon 14

khoang 0,2 pm dén khoang 2 pm, va thu gom dich loc,

iii)  va tuy y dua dich loc & budc ii) chira cac hat virut va/hodc cac hat gidng nhu
virut vao sic ky loai trur theo kich thudec, trong do tdt hon néu sy co6 mit cua
protein trong chét giai hip duge x4c dinh bing cach do do hap thu anh sing clia
chét giai hap & 260 nm hodc 280 nm (Az60 hodc Azso), va trong do chat giai hip
nay thé hién dinh Az hodc Azso thir nhit dugce thu gom.

Tuong tu, sang ché dé xuét ché pham chira chit phan ung bit giit di néu, trong

d6 ché pham nay chira thu dugc bing phuong phép da néu.

Trong budc sic ky loai trir theo kich thudc (size-exclusion chromatography -
SEC) dugc md ta trong ban mo ta, cac phan tir dugc tach theo kich thude trong 16p
dém xép boi méi truong xdp tro, dic biét 14 moi truong gel tro, t6t hon 1a composit
clia cac polysacarit lién két ngang, vi du, agaroza va dextran lién két ngang & dang hat
cau. Cac phan tir 16n hon 16 16n nhat trong cac hat gel d truong nd khong di vao trong
c4c hat gel va do d6 di chuyén qua tang sic ky nhanh nhét. CAc phan t&r nho hon, ma di
vao trong cac hat gel & muc do thay ddi thay doi theo kich ¢& va hinh dang ctia chung,
bi cham lai trén dudng di qua ting nay. Do d6, cac phan tir thuong dugc giai hip theo
trat tw c¢& phan tir giam dan. Cot SEC chtra méi truong thich hop dé sic ky loai trir
theo kich thudc duge mé ta trong ban md ta tot hon 1a cot HiPrep 26/60 Sephacryl
S300HR (GE Healthcare Bio-Sciences).

Cén hidu cu thé ring chét giai hip thé hién dinh Aae hodc Aago dau tién 1a phan
doan dich loc & budc ii) chira cac cAu tric protein 16n nhét co trong dich loc & budec ii).
Do do, chit giai hip thé hién dinh Asso hodc Asgo dau tién 1a chat giai hap, hodc phan
cua noé, chira phﬁn 16n cac hat virut va/hodc hat gidng nhu virut ¢ trong dich loc &
budc ii).

Vi du thwe hién sang ché
Céc vi du sau day chi nhdm muc dich minh hoa sang ché. Céc vi du nay khong

nham giéi han pham vi ctia yéu cau bao ho theo cich bat ky.
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Viduy 1:

Gay nhiém té bao Sf bing rhabdovirus, san xuit rhabdovirus ban tinh ché, va

tach dong va biéu hién khing nguyén rhabodovirus

Pé khang dinh su giy nhidm té bao SF+ va Sf9 béi rhabdovirus, sau ddy con goi
l1a SfRV hodc SFRV (rhabdovirus té bao Sf), cac doan mdi duoc thiét ké dé khuéch dai
cac gen SFRV G va N véi muc dich chen cac vi trf gigi han 5° va 3° ddc biét. Ngoai ra,
doan mdi dau 3’ dugc thiét ké @& bd sung vi tri phan cit proteaza cta virut kham thube
14 (tobacco etch virus - TEV) sau d6 1a dudi 6X histidin. Viéc nay dugc thuc hién dé
c6 thé tinh ché protein dugc biéu hién trén ¢t nicken bang dudi His va sau d6 cit bo

dudi His bang proteaza TEV @ tao ra protein G hodc N tu nhién.

Céc trinh tu doan moi dugc str dung cho cAu tric gen G (chtra trinh ty néu trong
SEQ ID NO:1) 1a céc trinh ty néu trong SEQ ID NO: 17 va 18, trinh tu axit nucleic
clia cdu trac gen G duge dua ra trong SEQ ID NO:12, va trinh ty axit amin cta ciu

triic gen G 1a trinh ty SEQ ID NO:4.

Trinh tu cic doan mdi duge st dung cho clu trac gen N (chtra trinh ty néu trong
SEQ ID NO:7) are 1a trinh ty néu trong SEQ ID NO: 21 va 22, trinh tu axit nucleic cta
cdu tric gen N duoc dua ra trong SEQ ID NO:16, va trinh tu axit amin cta cdu trac

gen N 1a trinh tw SEQ ID NO:8.
Hon nira, cac vung xuyén mang va ndi bao cua glycoprotein SFRV G duoc du

doan bang phan mém TMpred (http://www.ch.embnet.org/software/TMPRED form
html) duge mo td trong K. Hofmann & W. Stoffel (1993)TMbase - A database of

membrane spanning proteins segments, Biol. Chem. Hoppe-Seyler 374,166, TMHMM
(http://www.cbs.dtu.dk/services/s TMHMMY/) stt dung m6 hinh Markov 4n dugc mo ta
trong Moller S1, Croning MD, Apweiler R., Evaluation of methods for the prediction
of membrane spanning regions, Bioinformatics (2001) 17 (7): 646-653 va SOSUI
(http://harrier.nagahama-i-bio.ac.jp/sosui/. Dua trén cac két qua tir TMpred va
TMHMM, trinh tw SFRV G dugc két thic & axit amin 550 va vi tri phan cit TEV, dudi
6X His va céc vi tri Pst I duge bd sung vao. Céc trinh tu doan moi dung dugc cho cac
chu triic gen G (chta trinh ty néu trong SEQ ID NO:2) 14 céac trinh ty néu trong SEQ
ID NO: 17 va 19, trinh tu axit nucleic ctia ciu tric gen G dugc dua ra trong SEQ ID
NO:13, va trinh tu axit amin caa ciu trac gen G la trinh ty SEQ ID NO:5.
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Hon nita, trinh tu tin hiéu tiét melittin cta ong mat dugc dung hgp vao trinh tu
SFRV G cit cut (Chouljenko ef al. J Virol, 84:8596-8606 (2010); Tessier ef al. Gene.
98:177-83 (1991)), trong d6 trinh tu melittin dugc bd sung vao SFRV G c¢6 do dai dy
b v6i vi tri phan cit TEV va 6X His bang cach thay thé diu tn cing N cua né. Cac
trinh ty doan moi dung dugc cho cac cAu truc gen G (chtra trinh tu néu trong SEQ ID
NO:3) 1a céc trinh ty néu trong SEQ ID NO: 20 va 18, trinh tu axit nucleic cta ciu
trac gen G duge dua ra trong SEQ ID NO:14, va trinh ty axit amin cta cu tric gen G

1a trinh tu SEQ ID NO:6.

Toan bd trinh tw hé gen cua SFRV theo MA et al. (J Virol. 88: 6576-6585
(2014)) dugc luu trit trong GenBank (s6 truy cap KF947078) dugc sit dung lam co s&
dé thiét ké doan moi. Tuong tu, dbi voi vi tri phan cit TEV, trinh tw ENLYFQG dugc

str dung dua trén cac thong tin da cong bé.

SFRV duogc tinh ché tir méi truong da qua sir dung cho su sinh truéng SO (cac té
bao bam dinh) va Sf+ (cac té bao lo limg): Mbi truong da qua st dung dugc thu gom
tir SFRV da gy nhiém va tity y cac té bao Sf9 va Sf+ da nhan gidng va loc qua bd loc
0,2 micromet dé loai bd manh vun t& bao. Sau do, dich loc dugc tai trén dém sacaroza
trong dung dich dém NaCl-Tris HCI-EDTA (NTE) d6 pH=7.,4 va siéu ly tam & 32000
vong/phut & 4°C trong 3 gid. Dich nbi duge cin than hit ra va phan két vién duoc loai
nude va tao huyén phu lai trong dung dich dém NTE. Ham lugng protein dugc xac
dinh trén thiét bi nanodrop va cac protein duoc danh sé mé va lam lanh dong & <-70°C
dén khi sir dung tiép. Ché phim khang nguyén nay chtra virut d ban tinh ché dé phu
lén dia ELISA, nhu dugc mo6 ta dudi day.

Moi truong SF9 da qua sir dung duoc ding lam ngudn chiét ARN virut SFRV.
Kit chiét ARN virut QIAamp (Qiagen) dugc dung theo huéng dan ctia nha san xuét.

Dé khuéch dai cac gen G va N, kit One-Step Superscript III dugc dung theo
huéng dan clia nha san xudt. Gradien RT-PCR dugc dung theo cac didu kién sau: 1
chu ky & 60°C trong 30 phut (budc RT) tiép theo 1a mot chu ky & 94°C trong 2 phut.
Sau d6 1a 40 chu ky & 94°C trong 15 gidy, gradien 4 & 75°C-50°C trong 60 gidy, tiép
theo 1a kéo dai & 68°C trong 2 phut. Cudi ciing phan tmg duoc tao chu ky don & 68°C
trong 5 phut va giit khong ddi & 4°C.
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Céc san phdm khuéch dai duge cho chay trén gel dé kiém tra kich thudc. Céc
bang gel c¢6 kich thudc mong doi duoc cit khoi gel va tinh ché bang kit chiét gel

Qiaquick theo huéng din clia nha san xuét (Fig. 1).

Trong phn sau ddy, chi mo ta céc viéc tiép theo st dung gen G (chura trinh tu

néu trong SEQ ID NO:1).

Gen G duoc khuéch dai (bang phia trén trong Fig. 1) véi kich thuéc mong doi
~1,6Kb dugc cét ra va chiét gel. nhu dd md ta trén day. Sau d6 gen nay dugc cét bang
enzym gidi han Eco RI va Pst . San pham cét 14 doan chén. Tuong tu, plasmit vecto
truyén baculovirut pVL1393 (Pharmingen) dugc cit bang cic enzym gi6i han Eco RI
va Pst I dé tao ra vecto. Doan chén va vecto d3 cit duoc chay trén gel (xem Fig. 2) dé
kiém tra su tuyén tinh cta vecto. Cac bang duoc catra va gel duogc chiét va vecto duoc
khtr phosphoryl héa. Tach dong doan chén (chu triic SFRV-G duoc cit bang Eco RI-
Pstl) vao vecto (pVL1393 duge cit bang Eco RI-Pstl, khir phosphoryl héa) va lai ghép

bang cach sir dung cac quy trinh chuan.

San phdm lai ghép duoc sir dung dé bién nap vao té bao E. coli (cac té bao kha
bién hoa hoc hiéu luc DH5a One Shot Max cua hang Invitrogen) va cac té bao dugc
dua vao dia trén thach aga LB v4i ampixilin. Céac khuén lac dugce nhit vao ngay hom
sau va sang loc dé chon plasmit bang phuong phap PCR khuin lac va danh s6 dong vo

tinh.

Céc diéu kién phan tng cho PCR khudn lac 1a nhu sau: mot chu ky & 98°C trong
3 phut tiép theo 1a 34 chu ky bién tinh & 98°C trong 30 gidy, G & 58°C trong 30 gidy va
kéo dai & 72°C trong 2 phut. Sau budc nay 1a bude kéo dai 1an cudi & 72°C trong 10
phut va cubi cing giit & 4°C.

Céc san phdm PCR duoc chay trén gel agaroza dé nhan dang cac dong vo tinh
chira plasmit (xem Fig. 3).

Sau d6, cac dong duong tinh dugc nudi trong mai truong 1éng LB-ampixilin va
plasmit dugc tinh ché tir gidng nuoi cdy bang kit tinh ché plasmit Qiaprep miniprep
(Qiagen) theo hudng dan cta nha san xuit. Vecto truyén dugc tao ra tir d6 chta cdu

tric gen SFRV G va dugec chia thanh céc phin phén uéc, danh sd mé.
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Dé tao ra baculovirut tai td hop biéu hién cdu tric gen SFRV G, plasmit truyén
duge ddng chuyén nhidm véi khung ADN flashBAC ULTRAbaculovirut da tuyén tinh
hoa (Genway biotech) vao cac t& bao Sf9 bang cach sir dung cac chét phan g chuyén
nhiém ESCORT (SAFC). Sau mdt tuan, dich ndi tir mé chuyén nhidm (p0) dugc G véi

té bao S méi dé khuéch dai baculovirut té bao chu bat ky ma co thé da duoc tao ra.

Phan té bao két vién tir mé chuyén nhidm duoc thu gom va chay trén gel SDS va
chuyén sang mang nitroxenluloza dé thim tiach Western. Protein dugc do bang khang
thé khang His (Invitrogen). C& protein duoc dw dodn 1a ~71,5KDa. Gel thé hién (Fig.
4) hai biang gin nhau & ddu chudn 62KDa va trén d6 dbi véi ca nam dong vo tinh duoc

thtr nghiém (2, 5, 7, 10 va 11) nhung khong c6 bang nao & hang té bao dbi chimg (cc).

Céc dong vo tinh 2 va 5 chira virut téi t6 hop dugc cdy chuyén tiép va nudi trong
cac binh lic dé san xuét khéi lugng 16n protein trong gidng nudi cdy Sf+ dang huyén
pht. Dich ndi, cac phan doan té bao hoa tan va khong hoa tan dugc do tim protein. O
thoi dién nay, protein chi c6 trong phan khong tan (Fig. 5). Két qua 13, cac doan cit cut
dau tan ciing C cua céc glycoprotein SFRV G dugc tao ra & budc tiép theo dé sir dung

trong tht nghiém ELISA.
Vi du 2:
Phit trién bing ELISA

Thir nghiém ELISA duoc thiét ké dé danh gia sy c6 mit ctia dp Gng khéng thé
chéng lai SFRV & céc dong vat duogc ching ngira béng vacxin PCV2 hoac cac vacxin
dudi don vi khic chita baculovirut dugc biéu hién trong céac té bao Sf nhiém SFRYV.
Mot cach vin tit, cac dia ELISA duoc pht khang nguyén SFRV ban tinh ché
250ng/giéng (nhu d mo ta trén ddy) tir dich néi té bao SO hoic Sf+.

e Viéc phi nay dugc thuc hién bang cach pha lodng khang nguyén trong dém
carbonat-bicarbonat d6 pH=9,0 dé tao ra ndng do cubi la 250ng/giéng. Viéc phu
dugc tién hanh & 4°C qua dém.

e Cac dia dugc ria vao ngdy hom sau bang PBS-Tween (PBST) va phong bé
bang 10% sira trong 1 gid & nhiét do trong phong.

e Sau d6, cac dia duoc do bang huyét thanh pha loang 1:100 (trong dém phong
bé) tir cac dong vat duoc ching ngira bang khang nguyén dudi don vi PCV2,
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baculovirut duoc biéu hién trong cac té bao Sf nhiém SFRV, hoic dbi ching

khong dugc ching ngtra béng vacxin (xem muc dir liéu).
Céc dia duoc 0 & 37°C trong 1 gid va sau d6 rira 5X 14n bing PBST dé loai bo
céc khang thé khong lién két.

Sau d6 cac dia duoc do bang khang thé thu cép (thé lién hop IgG H+L cua dé
khang lon-HRP — Bethyl laboratories) dd pha loéng 1:10.000, 0 & 37°C trong 1
gidy va sau d6 rira 5X 1an bang PBST dé loai bo cac khang thé khong lién két.

Cubi cing, co chit SureBlue TMB (KPL) duoc bd sung vao va cac dia dugc u
trong 5 phut & nhiét do trong phong va sau d6 nglmg phan tmg biang dung dich
ngung phan tmg TMB (KPL).

Sau do6 cac dia dugc doc ¢ 450nm.

Thiét 1ap dia ELISA 14 nhu sau:

Dong a, cac giéng 1-10 dugc phi bing SFRV thu dugc tr SO
Dong b, céc giéng 1-10 duoc phu bang SFRV thu dugc tir S£F

Huyét thanh lon duoc danh gia theo bo doi va cac dong vat dugc chung ngira
bang khang nguyén dué6i don vi PCV2 (A, B) dugc in dam. C4c dia nay can thé
hién két qua duong tinh néu cac dong vat da tiép xtc voi SFRV qua ching ngira
bang vacxin va tao ra khang thé khéng SFRV.

Céc ddi ching 4m duoc in nghiéng (C va D)

Céc ot 9 va 10 1a dbi ching dung dich dém (khoogn chira khang thé so cap)

Két qua ELISA dugc thé hién trong bang 1.

Bang 1:

Dong A

0,774 | 0,626 | 0,217 | 0,215 | 0,058 | 0,098 | 0,095 | 0,091 | 0,044 | 0,039

Dong B

1,857 | 0,909 | 1,556 | 1,028 | 0,993 | 0,554 | 0,104 | 0,103 | 0,041 | 0,033
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Bang 1 thé hién dit liéu danh gia khang nguyén SfRV thu duge tir cac té bao
Sf9 (dong A) va té bao Sf+ (dong B). Bén mau huyét thanh dugc danh gia theo bo doi.
Céc cot A va B chira huyét thanh ngay 28 tir cc dong vat dugc ching ngira bang
vacxin thir nghiém trng khi cac ¢t C va D chira huyét thanh tir cac dong vat dbi ching
am. Két qua thé hién rang ca té bao S va Sf+ chira SfRV va c6 thé st dung lam
khéng nguyén virut. Hon nita, kha niang nhan biét cu thé khang nguyén & céc dong vat
duge chiing ngira bing vacxin ma khéng phai 1a cac dong vat déi ching cho thiy su

hitu dung ctia SfRV duéi dang ddu chuén tuén tha ¢b hitu.
Giai thich dir liéu:
e Dua trén két qua ELISA, céac dong vat duoc ching ngira bang khang nguyén
dudi don vi PCV2 (nhém A va B) thé hién dép tng tét chéng lai SFRV ban tinh

7
A

cheé.

o Cé4c dong vat di chiing Am (nhém C va D) khong thé hién phan tng v6i SFRV
ban tinh ché.

e Két qua nay thé hién tinh hitu dung cia SFRV dé danh d4u tuan thu ¢d hitu va
dé dung cho phuong phép DIVA.

Vi du 3:
ELISA st dung khang nguyén SFRYV (trong d6 khiang nguyén nay 1a protein chira
trinh tw néu trong SEQ ID NO bit ky trong sé: tir 1 dén 6, hodc trong d6é khang
nguyén nay la virut tinh ché hoiic ban tinh ché theo sang ché) dwgc mo ta trén
day
Quy md6: Mau huyét thanh thir nghiém (hodc dich tir miéng) dé kiém tra su c6 mat cia
khéng thé khang khang nguyén SFRV
Vit liéu va phuong phap
A.  Thiét b

e May rira ELISA

e Déu doc ELISA

e WFI dé nuoi cdy té bao, USP (Gibco, catalog# A12873-02)
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e Vién dém carbonat-bicarbonat (4 pH=9,6) (Sigma, catalog# C3041-
100CAP)

e Dia mién dich 96 giéng (dia day tron hodc ddy phang, Nunc Maxisorb)
e Pipet 12 kénh, céc pipet nhiéu loai trong khoang tir 1 uL dén 1 mL.
e Pau pipet
e Mayu37°C
e Tulanh 4°C
e Thiét bi xo4y
e Tam day dia (Thermo, catalog# AB-0752)
e Dich phong bé S-block 2mL (Phenix catalog# M-18108S, hoic tuwong duong)
e Ngudn cung chit phan mg
e Dung cu tinh gio
Céc chét phan tng
1. Bém pht: Bém carbonat-cicarbonat
e 100 mL WFI
e 1 vién nang chira dém carbonat-bicarbonat
e Md vién nang, pha bot vao WFL trén dén khi hoa tan
e Loc khir tring dung dich bang cach sir dung bd loc 0,2 pm
e Bado quan ¢ 4°C
e Han st dung: 1 tudn
e Cén cho mdi thir nghiém (4 dia): 50mL
2. 10X PBS:
= ] go6i PBS déc, Fisher BP665-1
= thém luong GenPur HO (hodc tuong duong) di dén 1L

®  bao quan & nhiét d0 trong phong
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Han st dung: 1 nam

3. Dung dich dém rira: 0,05% Tween 20 trong PBS Dulbeccos.

0,5 mL Tween 20, Fisher BP337, hodc tuong duong
100 mL 10X D-PBS, d6 pH = 7,2-7,4

thém luong GenPur H>O (hoic twong duong) du dén 1L
Do pH dén 7,2 £ 0,1

bao quan & nhiét do trong phong

Han sir dung: 6 thang

Can cho mbi thir nghiém (4 dia): 2 L

4. PBST:

500mL 1X PBS d6 pH 7.4 (Gibco, catalog# 10010-023)
0,3 mL tween 20, Fisher BP337, hoac twong duong
Béao quan & nhiét d6 trong phong

Han str dung: 6 thang

Cén cho mdi thir nghiém (4 dia): 100mL

5. Dung dich phong bé: 10% sita kho khong béo trong dung dich PBST.

20 g chét phong bé cip do tham tach, Bio-Rad 170-6404, hoidc twong duong
200 mL PBST

Béao quan ¢ 4°C

Han sir dung: 0 ngay

Cén cho mdi thtr nghiém (4 dia): 200mL

6. Khang nguyén SFRV:

Dich nuo6i céy ndi té bao SF hodc SF+ khong gy nhiém duge loc qua bd loc
0,2 micromet (Thermo cat 456-0020). Trong ngit canh ndy, “dich nuéi cdy

nbi té bao SF hodc SF+ khong gdy nhidm” nghia 1a dich ndi cua t& bao SF
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hodc SF+ trong méi trudng nudi cdy, trong d6 cac té bao nay khong duoc
gy nhiém baculovirut, nhung dugc giy nhiém SFRV.

= Hon nita, trong ngit canh v& cac té bao dugc mo ta trong ban mo ta, thuat
nglt “SF” twong duong voi thuat nglr “Sf”, thuat ngtt “SF+” tuong duong voi
thuat ngir “Sf+”, va thudt nglt “SF9” twong dwong véi thuat ngir “S£9”.

= Dich loc dugc tai trén dém 30% sacaroza va ly tdm & 28.000-34.000
vong/phtt ¢ 4°C trong 2-4 gi¢

* Sau khi ly tdm, dich ndi duoc cin than hat ra va phén két vién duoc tao
huyén phu lai trong dém NaCl-Tris-EDTA d6 pH=7,4

= P4y la khang nguyén ban tinh ché.

= Nong do protein dugc danh gid bing phuong phép phan tich quang phd va
protein dugc chia thanh cac phin phan uéc va lam lanh dong & -70°C dén khi
st dung

2° khang thé: Khang thé IgG dé khang lon h+1 HRP lién hop. Bethyl Labs Cat.

No. A100-105P, bao quan ¢ 4°C + 3,0°C.

Co chit: Co chit peroxidaza SureBlue TMB 1-Component Microwell.

Kirkgaard and Perry Laboratories Cat No. 52-00-01 hodc twong duong. Co chit
dugc bdo quan ¢ 4°C + 3,0°C, 4 s0 bd ¢ 25°C + 2,0°C, va st dung & 25°C +
3,0°C.

9. Dung dich ngirng phan tmg: Dung dich ngiing phan ing TMB. Kirkgaard and
Perry Laboratories Cat No. 50-85-04 hodc tuong duong. Bao quan & nhiét do
trong phong.
C. Quy trinh

L.

Chuén bi dung dich dém phu theo cong thirc dugc liét ké trong muc B1 trén
day.

Pha lodng khéng nguyén SFRYV trong dém phu dén 250ng/giéng. Tron khang
nguyén bang cach 16n nguoc 10 1in. Phi bing 250ng/100pul (tac 1a 2,5ug/ml =
250ng/giéng).

B6 sung 100uL khang nguyén SFRV da pha lodng vao tat c4 céc giéng,
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DAy (cac) dia thir nghiém bang tAm ddy dia va 0 qua dém & 4°C, dat xubng day

tu lanh d€ gidm thi€u x4o trdn.

Ngay hom sau

5.

9.

Chi chuén bi da dung dich phong bé cho thir nghiém hién thoi. Khuyén nghi la
200mL dung dich phong bé cho 4 dia. Bao quan ¢ nhiét o 4°C dén khi céan.
Rira (c4c) dia thir nghiém 5 14n bang dung dich dém rira bang may rira dia
ultrawash plus microtiter plate, hodc tuong duong.

B sung 100uL dung dich dém phong bé vio tit ca cac giéng ctia (cac) dia thir
nghiém. Pay (cac) dia thir nghiém nay va u trong 1,0 gio & 37°C £2,0°C.
Trong qua trinh  phong bé, pha lodng cdc mau huyét thanh thir nghiém 1:100
trong dung dich phong bé trong s-block. Dbi véi cac dich tir miéng, pha long
mau 1:2 trong dung dich phong bé. . Mi mau duoc thir nghiém riéng. Pha
lodng cac ddi chimg duong va 4m theo cing cach. .

Rira (cac) dia 1X lan. Sau lan ra cudi vd nhe cic dia 1én khin gidy.

10.B6 sung 100pL mdi giéng miu thir hghiém da pha loang trudc vao (cac) tuong

tmg. Trach cham ddu pipet vao giéng. Thay cic dau pipet gitta mdi mau thi
nghiém.

P4y (c4c) dia thir nghiém nay va u trong 1,0 gio & 37°C + 2,0°C ddi véi cac
mau huyét thanh. D6i v6i cac mau dich tir miéng u trong 16,0 gid & 4°C +

2,0°C.

11.Ngay trude khi rira (cac) dia thir nghiém, 14y lo khang thé thir cdp khoi ti lanh

va pha loang dén 1:10.000 trong dung dich phong bé. Khuyén nghi chuén bi cac
dich pha loéng hang loat dé dat dugc d6 pha loang 1:10.000 (4 dich pha lodng).
Tron khang thé dd pha loang bang cach 16n ngugc 10 1an.

12.Rira (cac) dia thir nghiém 5 1an.

13.B6 sung 100pL khang thé phat hién da pha lodng vao tit ca cac giéng ctia (cac)

dia thr nghiém. Pay (céc) dia thir nghiém nay va u trong 1,0 gio ¢ 37°C +
2,0°C.
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14.Ngay l4p tirc 14y co chét peroxidaza SureBlue TMB 1-Component Microwell ra
khoi ti lanh (4°C + 3°C) va chuyén mot thé tich thich hop vao dung cu chuira
mau nau, hoac mo duc, High Density Polyethylene (HDPE), va t trong 1 gi¢ +
15 phut ¢ 25°C £ 2,0°C (bench top).
15.Rira (cac) dia thir nghiém 5 14n. Sau 14n ra cudi vd nhe cac dia 1én khan gidy.
Khuyén nghi bat may doc dia trong khi rira (cac) dia.
16.B6 sung 100uL co chit vao tit ca cac giéng ctia (cac) dia thir nghiém.
17.U ¢ 25°C + 3°C trong 5 phut.
18.Ngimg phan g bang cach bd sung 100pL dung dich ngimg phan Gng vao tit
c4 cac giéng
19. Po d¢ hap thu & 450nm.
D. Tiéu chuan chip nhan / Két qua
= Pbi ching duong: huyét thanh (hodc dich tir miéng) tir lon duge gdy mién
dich bing glycoprotein SFRV/SRFV G
= Huyét thanh lon tu nhién (hoic céc dich tir miéng) hodc huyét thanh lon
(hodc céc dich tir miéng) ctia lon khong dugce chiing ngira bang vacxin thé
hién la khong phan trng véi khang nguyén SFRV hodc phan tng khong
dang ké
Vi du 4:
San xuit rhabdovirus ban tinh ché, sic ky loai trir theo kich thwée (SEC), PCR
thoi gian thwe, soi kinh hién vi trién ti cac phéan doan SEC, va ELISA
San xut rhabdovirus ban tinh ché:

Trudce khi tai 1én cot, rhabdovirus ban tinh ché dugc tao ra trong d6 dich ndi nudi
cdy té bao (40 mL) cua té bao con tring Sf+ nhiém SRV duoc ¢b dic tir 5 L xudng
con 800 mL béng cach loc soi r5ng dugc loc qua b loc xi lanh 1,2 pm. Dich loc thu
duoc 1a “rhabdovirus ban tinh ché” theo vi du nay.

Sic ky loai trir theo kich thuée (SEC):

Phép séc ky loai trir theo kich thudc duge chay bang cach st dung cac didu kién

dang dong trén thiét bi AKTA Explorer véi cot HiPrep 26/60 Sephacryl S300HR (GE
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Healthcare Bio-Sciences) & téc do dong 1 mL/phiit. Cot nay duge can bing bang 1,5
thé tich cot dém (1X nudc mubi dém béng phosphat, d0 pH = 7,4, Gibco) sau d6 bom
mau di loc (khoang 5% thé tich cot) rhabdovirus ban tinh ché dugc san xuét theo muc
(i). Viéc tach dugc thuc hién & tbe do dong 1,0 mL/phit bang 1,5 thé tich cot dém, va
cac phan doan (8 mL) dugc thu gom tr thoi diér_n bom qua toan bd budce tach. Viéc

giai hip cac protein tir cot dugc theo ddi bang do hip thu UV ¢ 280 nm (Fig. 6)

Cac phan doan dugc phan tich bang 4-12% SDS-PAGE (Thermo Fisher) sau khi
¢d dac cac phan doan dinh br?mg cach két tia TCA/axeton. Mot cach vén tit, 1 mL mdi
phan doan dugc két tiia bang TCA (200 pL) trong 1 gid trén nude da. Céc mau duoc
ly tAm trong 2 phut & 20.000 xg, va dich ndi duge lay ra. Céc phan doan duoc rira
bang 500uL axeton lanh bang va tron bing cach xody tiép theo 1a ly tAm trong 2 phut &
20.000 xg. Céac budc ly tdm va axeton dugc 1dp lai trong tbng sb ba lan rira bang
axeton. Phan két vién duoc lam kho trong 20 phut, tao huyén phﬁ lai trong 20pL. dém
tai gel, va tai lén gel. Cac gel dugc nhuom trong 1 gio bang thudc nhudém protein
Imperial (Thermo Fisher) va lam mAt mau trong it nhit 3 gio trong nuée khir ion. Sau
khi phén tich gel, ndng do protein clia cac phian doan duogc xac dinh bang thir nghiém

BCA (Thermo Fisher) bing cach st dung albumin huyét thanh bo lam chuin.
PCR thoi gian thuc

Su ¢6 mat cia ARN SfRV trong rhabdovirus ban tinh ché (dich loc) & bude (i) va
trong cac phan doan thu gom dugc bang SEC & bude (ii) duge phat hién/dinh lugng
biang cach st dung cac phuong phép va trinh tu sau cho PCR thoi gian thyec:

Céc doan mdi/cac mau do/dbi chimg G-block:

Tén Trinh ty Vi tri trong hé gen*
Rhab_gqPCR-F SEQ ID NO:25 5584-5603
Rhab_gqPCR-R SEQ ID NO:26 5654-5672 (RC)
Rhab_gPCR-PR (FAM) SEQ ID NO:27 5624-5646 (RC)
Rhab_gBlock SEQ ID NO:28 5565-5690

* Vi tri trong hé gen dua trén ching tham chiéu GenBank: KF947078. Tét ca cac trinh
tu huéng dich dén ving mi héa glycoprotein SRV

Céc diéu kién chu ky:
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1 chuky ¢ 50°C trong 10 phut

1 chu ky & 95°C trong 3 phut

40 chu ky ¢ 95°C trong 15 giay.

57°C trong 15 gidy **Thu thap dit li¢u (FAM)
MO ta vin tit cac bude dugce thue hién:

Viéc khuéch dai duge tién hanh bing cach sir dung kit BioRad iTaq Universal
Probes One-Step (Cat # 172-5141) theo quy trinh dugc dé xuit boi nha san xuit. Céc
doan mdi duge bd sung vao dén ndng do cudi 12 0,4uM trong 25ul phan tng trong khi
mau do duoc bd sung vao dén ndng d6 cubi 1a 0,16uM. O mdi lan chay, dudng cong
chudn bao gdm trinh tyr G-block (IDT) mach kép téng hop twong tmg véi san phim
khuéch dai du kién. Phan tng dién ra bing hé théng phat hién PCR thoi gian thuc
CFX96 (BioRad) trong cac diéu kién sau: phién ma nguoc ban déu ¢ 50°C trong 10
phtit, sau d6 bién tinh ban diu & 95°C trong 3 phut, tiép theo 1 40 chu ky bién tinh &
95°C trong 15 gidy va u va kéo dai ¢ 57°C trong 15 gidy véi dit liu thu thap theo
kénh FAM. Dit liéu quang hoc duoc phén tich st dung phan mém quan ly CFX (phién
2.1, BioRad). Céc lan chay dugc cho 1a hop 1& dua trén: tinh thdng nhéit cia duong
cong chuin, gi4 tri r binh phuong vuot qua 0,99 va do hiru hiéu theo tinh toan nim
trong khoang 80-120%. D&i v6i mdi mot 1an xac dinh, cac dudng vé ngudong duoc
tinh toAn mot cach tu dong st dung thiét 1ap hdi quy cho phuong thic xdc dinh
ngudng chu ky (Ct). Phép trir tai mbe co sé duoc thuc hién mét cach tu dong str dung
phuong thire trir tai mébc co s6.

Céc két qua PCR thoi gian thuc dugc thé hién trén Fig.7.

Trén Fig. 7:

Cot 1 1a sb giéng. Cot 2 thé hién phan tr mang huynh quang 6-
carboxyfluorescein (FAM) dugc kién két véi mau do dic hiéu duge st dung trong
phuong phdp PCR thoi gian thyc. Cot 3 1a cac phan doan khang nguyén SfRV thu
duoc tir bude sic ky loai trir theo kich thudc (cac phan doan All, A12, B1, B5, B12
va C6) hodc cac chuan vé6i lugng axit nucleic ddc hidu SfRV da biét duoc st dung dé

tao ra duong cong chudn (cac giéng 7 -14). Giéng 15 1a dbi ching am (khong c6
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khudn) va giéng 16 1a d6i chung duong chira khang nguyén SfRV dam dic trude khi
phan doan theo kich thuéc (SEC).

Chu ky dinh luong (Cq) 1a chu ky ma & d6 huynh quang dugc phat hién. Gia tri
Cq thép hon cho thiy s6 ban sao cao hon cua dich dic hiéu trong mau. Dit liéu nay
duoc thé hién trén cot 4. S& ban sao hé gen ngoai suy dugc thé hién trén ¢t 5 dé dinh

luong trinh tu (SQ) va thé hién sb ban sao hé gen trong mot mL.

Dit liéu thé hién rang nguyén liéu ban dau c6 6 log ban sao hé gen dic hiéu
SfRV/mL (giéng 16), cac phan doan twong ty All va Al2 c¢6 6 log ban sao hé
gen/mL. Hai phan doan nay cing véi phan doan dudi Bl cAn chira chi yéu 1a céc hat
virut/virion STRV va céc hat gidng nhu virut (VLP). Céac phan doan khac BS5, B12 va
C6 cin chira cac hat virut duéi don vi trong SEC va do do, chira lugng ARN virut thip
hon, néu co.

Kinh hién vi dién t:

Cac phan doan dugc thu gom béng SEC ¢ budce (ii) dugc nhudm béng axit
phospho vonframic 2,5% (PTA) trong 3 phit (nhudm &m tinh) dé phan tich bang kinh
hién vi dién tr. Trong cac phan doan A1l va Al12 (xem Fig. 6) cac hat kich thude

~30-35 nm duoc quan sat, cac hat nay dugc xem la hat virut SIRV.
ELISA:

Phuong phap ELISA dugc thyc hién nhu mo ta trong vi du 2, trong d6 nguyén
liéu va phwong phap dugc md ta trong vi du 3 duge sir dung, khac biét ¢ chd thay vi
“khang nguyén SFRV” (theo diém B. 6 ciia vi du 3), rhabdovirus ban tinh ché (dich
loc) & bude (i) va cac phan doan All, A12, va B1 dugc thu gom bang SEC & budc (ii)
duogc str dung, mdi thanh phan nay duogc pha loang trong dém phu dén ndng d6 250 ng

trong 100 pl, va sau d6 100 ul mdi khang nguyén nay dugc phi 1én giéng.

Cac mAu huyét thanh thir nghiém, huyét thanh tir dong vét dugc gy mién dich
bang vacxin thir nghiém duoc sir dung, vacxin nay chira protein tai td hop dugc san
xuit bang hé biéu hién baculovirut trong té bao con trung nhiém SRV duge nudi cdy.
Huyét thanh thu duoc tir méu 14y tir cic dong vat 28 ngdy sau khi sir dung vacxin thu

nghiém.
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Huyét thanh ctia dong vét twong ung khong dugc gy mién dich dugc dung lam
d6i chimg am.

Két qua ELISA duoc thé hién trén Fig.8.

Céc dia ELISA dugc phi bing bdn khang nguyén khac nhau bao gdbm SfRV ban
tinh ché (nhém A), cic phan doan sdc ky loai trir theo kich thude A1l (nhém B), Al12
(nhém C) va B1 (nhém D). Céc dia ndy duge do bang huyét thanh tir cic dong vat dbi
ching Am (hinh tam gidc nguoc) hodc huyét thanh ngay 28 tir cac dong vét dugc cho

dung vacxin thir nghiém chira SfRV (hinh tron).

Két qua thé hién rang huyét thanh tir dong vat dugc chung ngira bang vacxin
phan tng véi khang nguyén dugc phu lén trong khi huyét thanh d6i chung am chi
phan ing ¢ muc tdi thiéu. Hon nita, cac dong vat duoc ching ngira bang vacxin phan
ung manh voi cac giéng phu bang cac phan doan Al1l, A12 va B1 (nhém B, C va D)
v61 bang ching 1a gia tri OD tang va phan tmg v6i cac phan doan nay két cum chit
hon so v6i SRV bén tinh ché (nhém A). Didu nay cho thdy kha nang nhan biét manh
hon va dap tng ddc hiéu hon vé6i khang nguyén da phu lén (cac phén doan All, A12
va B1).

Trong danh muc trinh tu:

SEQ ID NO:1 tuong tng véi trinh ty protein G cia SFRV,

SEQ ID NO:2 tuong tng vdi trinh tu protein G ctia SFRV cét cut,

SEQ ID NO:3 tuwong Gng véi trinh tu protein G cia SFRV cit cut véi trinh tw melittin
& dau tan cung N,

SEQ ID NO:4 twong tmg véi SEQ ID NO:1 véi céc céi bién (bao gom dudi 6x His),
SEQ ID NO:5 tuong ung v6i SEQ ID NO:2 véi céc cai bién (bao gdm dudi 6x His),
SEQ ID NO:6 twong tmg véi SEQ ID NO:3 véi céc ci bién (bao gom dudi 6x His),
SEQ ID NO:7 tuong tng v6i trinh ty protein N ciia SFRV,

SEQ ID NO:8 twong tmg véi SEQ ID NO:7 véi céc cai bién (bao gom dudi 6x His),
SEQ ID NO:9 tuong tmg véi trinh ty ma héa SEQ ID NO:1,

SEQ ID NO:10 twong tng v6i trinh tw ma héa SEQ ID NO:2,

SEQ ID NO:11 tuong (mg v6i trinh tu ma héa SEQ ID NO:3,
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SEQ ID NO:12 tuong (g v6i trinh ty ma hoa SEQ ID NO:4,
SEQ ID NO:13 tuong (mg v6i trinh tw ma héa SEQ ID NO:5,
SEQ ID NO:14 tuong (g v6i trinh ty ma héa SEQ ID NO:6,
SEQ ID NO:15 twong (mg véi trinh tw ma hoa SEQ ID NO:7,
SEQ ID NO:16 tuong (g v6i trinh ty ma hoa SEQ ID NO:8,

SEQ ID NO:17 tuong g v6i doan mdi xudi dé tao ra SEQ ID NO:12 hodc SEQ ID
NO:13,

SEQ ID NO:18 twong tmg v6i doan mdi nguoc dé tao ra SEQ ID NO:12 hodc SEQ ID
NO:14,

SEQ ID NO:19 tuong ting v6i doan mdi nguoc dé tao ra SEQ ID NO:13,
SEQ ID NO:20 twong tng v&i doan mdi xudi dé tao ra SEQ ID NO:14,
SEQ ID NO:21 tuong ung v6i doan mdi xudi dé tao ra SEQ ID NO:16,
SEQ ID NO:22 tuwong ting v&i doan mdi nguge dé tao ra SEQ ID NO:16,
SEQ ID NO:23 tuwong (g vdi trinh ty protein ORF2 cua PCV2,

SEQ ID NO:24 tuong tng véi trinh ty protein hemagglutinin H5 (virut cam).
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YEU CAU BAO HOQ
1. Phuong phap xéc dinh c4 thé da ding ché phdm sinh mién dich chira protein tai to
hop dugc tao ra bang hé bidu hién baculovirut trong cic t& bao Spodoptera
Frugiperda (Sf) nudi cdy hodc céc té bao nudi cdy thudc dong t€ bao thu duoc
tir Spodoptera Frugiperda, trong d6 phwong phap ndy bao gém budc xac dinh trong
mau sinh hoc thu duge tir ca thé da néu vé su c6 mit hodc khong c6 mat ctia cac khang
thé ddc hidu cho mot hodc nhidu khang nguyén tir virut ARN c6 kha ning gdy nhiém
té bao Spodoptera Frugiperda (Sf) hodc té bao thudc dong té bao thu duoc tur
Spodoptera Frugiperda, trong d6 virut ARN nay la virut thudc ho Rhabdoviridiae,
va trong d6 sw c6 mit cia cic khang thé di néu trong mau sinh hoc da néu chi ra ring

c4 thé da néu da duoc dung ché pham sinh mién dich.

2. Phuong phap theo diém 1, trong d6 mot hodic nhidu khang nguyén tur virut ARN c6
kha ning gay nhiém té bao con tring 1a protein chta hoic bao gbm trinh ty c6 d6 ddng

nhét vé trinh ty it nhit 70% véi trinh tu néu trong SEQ ID NO:1.
3. Phuong phép theo diém 1 hoic 2, trong d6 phuong phap nay bao gbm budc:

a. cho mau sinh hoc tiép xtic v6i chét phan g bét gitr dugc ¢b dinh vao gia thé ran,
trong d6 chit phan tng bét gitr duoc ¢b dinh nay c6 kha ning lién két v6i cac khang
thé da néu; va

b. x4c dinh sy ¢6 mit hodc khong c6 mit cua cac khang thé da néu duoc lién két véi
chit phan (g bit giit, trong d6 sy c6 mat cla cac khang thé da néu duoc lién két voi
chit phan tmg bit gifr 12 chi thi cho sw ¢6 mit cua céc khang thé da néu trong mau sinh
hoc da néu.

4. Phuong phép theo diém 3, trong d6 chét phan tng bat gitt d& néu duoc chon tir
nhém goém:

a. protein chita hodc bao gém trinh ty axit amin c¢6 do dong nhét vé trinh ty it nhit
70% véi trinh tu duge chon tir nhém gdm trinh tur bt ky néu trong SEQ ID NO: 1 dén
0;

b. virut ARN c6 kha ning gdy nhidm té bao c¢on tring, trong d6 virut ARN nay la virut
thudc ho Rhabdoviridiae, va trong d6 virut nay tily y da duge bat hoat va/hodic trong

do virut nay ty y 13 virut toan phan dugc ban tinh ché.
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5. Phuong phéap theo diém bat ky trong s cac didm tr 1 dén 4, trong d6

virut ARN ¢6 kha ning gdy nhiém té bao con tring 1 virut chia:

i. protein chira hodc bao gdm trinh ty axit amin c6 do dbng nhét vé trinh tu it

nhét 70% v&i trinh ty néu trong SEQ ID NO:1; va/hodc

ii. protein chira hodc bao gdm trinh ty axit amin c6 do dong nhat ve trinh tu it

nhét 70% vi trinh tu néu trong SEQ ID NO:7; va/hodc

iii. virut ARN c6 kha ning gdy nhiém t€ bao con trang la virut ma hé gen cia
n6 chira phan tir axit nucleic ma héa protein chira hodc bao goém trinh ty c6 do

déng nhét vé trinh tu it nhit 70% véi trinh tu néu trong SEQ ID NO:1; va/hodc

iv. protein chtra hodc bao g@)m trinh ty ¢6 do déng nhét v& trinh tu it nhét 70%

vé6i trinh ty néu trong SEQ ID NO:7; va/hodc

v. virut ARN ¢6 kha ning gy nhiém t€ bao con trung 13 virut ma hé gen ctia né
chtra phan tir ARN ¢ trinh tu b sung nguoc chiéu véi trinh tu axit nucleic co

do ddng nhat vé trinh t it nhit 70% véi trinh tw néu trong SEQ ID NO:9;

vi. va/hodc trinh tu bo sung nguge chiéu véi trinh tu axit nucleic ¢6 do dong

nhét vé trinh ty it nhat 70% véi trinh tw néu trong SEQ ID NO:15.

6. Phuong phap theo diém bét ky trong sé cac didm tir 1 dén 5, trong d6 phwong phap

nay bao gdbm budc:

xac dinh trong mau sinh hoc d3 néu su c6 mit hodc khong c6 mit cia mot hodc nhiéu
d4u chuén da néu, trong dé cac dau chuan nay 1a cac khang thé ddc hiéu cho protein
chtra hodc bao gom trinh tu ¢6 do dong nhat vé trinh tu it nhat 70% véi trinh tu néu

trong SEQ ID NO:1; va trong d6 phuong phéap nay bao gbm céc budec:

a. cho mAu sinh hoc tiép xtc vé6i chit phan tng bét giit duge cb dinh vao gia thé rén,

trong d6 chit phan ting bt giit duge chon tir nhém gom:
i. protein chira hodc bao gbm trinh tw ¢6 do dong nhét vé trinh tu it nhit 70%
v6i trinh tu duoc chon tir nhém gém trinh tu bat ky néu trong SEQ ID NO: 1
dén 6,
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ii. virut tuy y dugc bét hoat chira protein chtra hodc bao gbm trinh ty axit amin
c6 dd ddng nhat vé trinh tu it nhit 70% véi trinh tu néu trong SEQ ID NO:1;
va/hodc

iii. virut ma hé gen ciia né chira phén tir axit nucleic ma hoéa protein chira hoac
bao gdm trinh tu axit amin ¢6 do ddng nhét vé trinh tu it nhét 70% véi trinh tu
néu trong SEQ ID NO:1 va/hodc protein chira hodc bao gém trinh tu c6 do déng
nhit vé trinh tu it nhat 70% véi trinh tu néu trong SEQ ID NO:7, trong d6 virut

nay tuy y da duoc bét hoat,

iv. virut ma hé gen ctia n6 chira phan tt ARN chtra trinh tu bd sung nguoc
chiéu v6i trinh tu axit nucleic ¢6 do déng nhét v& trinh tu it nhit 70% véi trinh
tw néu trong SEQ ID NO:9 va/hodc trinh ty bd sung nguoc chiéu véi trinh tu
axit nucleic ¢6 do déng nhét vé trinh ty it nhét 70% véi trinh ty néu trong SEQ

ID NO:15, trong do virut nay tuy y da duogc bt hoat; va/hoic

v. peptit tong hop c6 trinh tw duge chon tir céc trinh tu gbm 5 dén 11 gbc axit

amin lién tiép néu trong SEQ ID NO:1; va
b. tach miu sinh hoc khoi chat phan tng bét gitt dugce cb dinh;

c. cho phirc chit phan tng bt giit ¢d dinh-khang thé tiép xtic véi tac nhan phat hién

ma lién két v6i khang thé trong phitc chét phan ang-khang thé; va

d. xéc dinh mirc khang thé duge lién két v6i chat phan tng bét gitr bang céch st dung

phuong tién phat hién dung cho tac nhén phat hién.

7. Phuong phép theo diém 6, trong d6 budc xac dinh (d) con bao gbm viéc so sdnh voi
duong cong chuén dé xac dinh mirc khang thé dugc lién két v6i chat phan tmg bt giit,
va’hodc

trong do tac nhan phat hién ma lién két v6i khang thé ciia phire chét phan tng-khéng
thé 1a khéng thé phat hién dugc, tt hon 12 khang thé thtr cdp dugc danh dau.

8. Phuong phép theo diém bit ky trong sb cac diém tir 3 dén 7, trong d6 chat phan tng
bét gitt 1a protein duge biéu hién bing baculovirut, va trong d6 protein duoc biéu hién
bing baculovirut nay tdt hon 1a dugc biéu hién boi baculovirut tai td hop, trong do

baculovirut chira trinh tw ADN ma hoa protein chira hodc bao gﬁ”)m:
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trinh tu axit amin c6 do dé)ng nhét v& trinh tu it nhit 70% véi trinh tu dugce chon

tir nhém gdm SEQ ID NO: 1 dén 6;
va/hoac
trong d6 baculovirut chira trinh ty ADN chira hodc bao gbm:

trinh tu ¢6 do déng nhét vé trinh ty it nhit 70% véi trinh tu duge chon tir nhém

gdm SEQ ID NO: 9 dén 14.

9. Phuong phap theo diém bét ky trong s6 cac diém tir 1 dén 8, trong d6 phuong phap
nay con bao g6m bude xac dinh trong miu sinh hoc da néu sy c6 mit ciia mot hodc
nhiéu chat phén tich duoc chon tir nhém gdm cac khang thé dic higu cho protein tai t6
hop da néu, polypeptit dic hiéu cho protein tai td hop da néu, trinh tu nucleotit dic
hiéu cho trinh tr ADN m3 hoa protein tai tb hop da néu.

10. Phuong phap theo diém bét ky trong sé cac diém tir 1 dén 9, trong d6 protein tdi t6
hop dugc chon tir nhém gdm protein PCV2 ORF2, trong d6 protein PCV2 ORF2 t6t
hon 1a protein ¢6 do déng nhat v& trinh tu it nhat 90% véi trinh tu néu trong SEQ ID
NO:23, va hemagglutinin cim, tdt hon 1a hemagglutinin cim gia cam, dic biét 1a
protein HS cua virut HSN1, trong d6 hemagglutinin cum gia cAm hodc protein HS clia
virut H5N1 t6t hon 1a protein chita hodc bao gém trinh tu axit amin c6 do ddng nhat vé

trinh ty it nhit 70% véi trinh ty néu trong SEQ ID NO:24.

11. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 10, trong d6 ché pham

sinh mién dich la:

- ché pham sinh mién dich chira protein tai t6 hop duge tao ra bang hé biéu hién
baculovirut trong t€ bao con trung nudi cdy, va mot hodc nhi€u khang nguyén tur

virut ma l1a virut ARN c6 kha nang gdy nhiém té bao con trung, hodc

- ché pham sinh mién dich chtra protein téi to hop dugc tao ra bang hé biéu hién
baculovirut trong té€ bao con tring nudi cay, va mot hodc nhiéu khang nguyén tur
virut ma 1a virut ARN ¢6 kha nang gdy nhiém t& bao con trung, trong do virut

ARN c¢6 kha ning gy nhiém té bao con tring nay da duge bét hoat,
va/hodc trong d6 protein tai td hgp dwoc chon tir nhém gbm:

a. protein PCV2 ORF2 t6t hon chtra hodc bao gom trinh tw c6 do dong nhét vé trinh tu

it nhat 90% vdi trinh tu néu trong SEQ ID NO:23,
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b. hemagglutinin cim, t6t hon 13 hemagglutinin cim gia cim, dic biét 1a protein HS
ctia virut H5N1, trong d6 hemagglutinin cam gia cAm hodc protein H5 ctia virut H5SN1
t6t hon 14 protein chtra hodc bao gém trinh ty axit amin ¢6 d6 dong nhat vé trinh tu it

nhét 70% véi trinh tw néu trong SEQ ID NO:24; va
c. protein chira hoic bao gém trinh ty axit amin c¢6 do déng nhét v& trinh tu it nht
70% véi trinh tu duoc chon tir nhém gém SEQ ID NO: 1 dén 8,
va/hodc virut ARN cé kha ning gdy nhidm té bao con tring 13 virut chtra protein chira
hoic bao gdm:
i. trinh tu axit amin c¢6 d0 déng nhét vé trinh ty it nhit 70% véi trinh ty néu
trong SEQ ID NO:1; va/hoac
ii. protein chira hodc bao gdm trinh trr axit amin c6 d6 dong nhat vé trinh tur it
nhit 70% véi trinh tu néu trong SEQ ID NO:7; va/hodc
virut ARN c6 kha ning gy nhiém té bao con tring va hé gen cua no6 chira phan tr axit
nucleic mi hoa protein chtra hoic bao gom:
i. trinh tw ¢6 do déng nhat vé trinh tu it nhat 70% véi trinh ty néu trong SEQ ID
NO:1; va/hoac
ii. protein chira hogic bao gém trinh tu c6 d6 ddng nhét v& trinh ty it nhat 70%
vo6i trinh ty néu trong SEQ ID NO:7; va/hoac
c. virut ARN c6 kha ning gy nhiém té bao con tring ma hé gen ctia né chua:
i. phan tr ARN c¢6 trinh tu bd sung nguoc chiéu véi trinh tu axit nucleic co do
déng nhét v& trinh tu it nhat 70% véi trinh tu néu trong SEQ ID NO:9; va/hoac
ii. trinh tw b6 sung nguoc chidu vai trinh tu axit nucleic ¢6 do dong nhat vé
trinh tyr it nh4t 70% véi trinh tu néu trong SEQ ID NO:15;
va/hoic
trong d6 mau sinh hoc duogc phan lap tir dong vat c6 v hodc chim, tét hon tir lon hodc
ga, va/hodc
trong d6 mau sinh hoc duge chon tir nhém gdm mau toan phan, huyét tuong, huyét
thanh, nudc tiéu, va dich tir miéng, va’/hodc

trong d6 chit phan tng bét gitr ¢d dinh dugc phu 18n vi dia.
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12. Kit xé4c dinh c4 thé da dung ché phdm sinh mién dich chtra protein tai t6 hop duoc
tao ra bang hé biéu hién baculovirut trong té bao Spodoptera Frugiperda (Sf) nudi cay
hoac té bao tir dong té bao thu dugc tir Spodoptera Frugiperda, trong d6 kit ndy chira
mot hodc nhidu chét phan tng bét gitt dugce c¢d dinh vao gia thé ran, trong d6 mot hodc
nhiéu chit phan Gng bt giit ¢b dinh c6 kha nang lién két voi cac khang thé dac hiéu
cho mét hodc nhiéu khang nguyén tir virut ARN c6 kha ning giy nhiém té bao
Spodoptera Frugiperda (Sf) hodc té bao thudc dong té bao thu dugc tir Spodoptera
Frugiperda, trong d6 virut ARN la virut thudc ho Rhabdoviridiae,

va trong d6 mét hodc nhiu chit phan Gmg bt gitt duoc chon tir nhém gdm:

a. protein chtra hodc bao gém trinh ty axit amin c6 do dong nhat ve trinh tu it

nhat 70% véi trinh tu duoc chon tir nhém gém SEQ ID NO: 1 dén 6;

b. virut ARN c6 kha ning gy nhiém té bao Spodoptera Frugiperda (Sf) hoic té
bao thudc dong té bao thu duoc tir Spodoptera Frugiperda, trong d6 virut ARN

1a virut thudc ho Rhabdoviridiae, va trong d6 virut nay da duogc bat hoat.
13. Kit theo diém 12, trong d6 virut ARN chira hodc bao gbm:

a. virut ARN c6 kha ning gy nhiém té bao con tring chira protein chtta hodc bao

gom:

i. trinh tu axit amin c¢6 do dé)ng nhét v& trinh tu it nhit 70% v&i trinh tu néu

trong SEQ ID NO:1; va/hodc

ii. protein chira hodc bao gdm trinh ty axit amin c6 d6 déng nhét vé trinh tu it

nhat 70% véi trinh tu néu trong SEQ ID NO:7; va/hodc

b. virut ARN ¢6 kha ning gay nhiém té bao con tring ma hé gen ctia né chira phén tir

axit nucleic ma hoéa protein chtra hoéc bao gom:

i. trinh tw c6 d6 dong nhat vé trinh tu it nhat 70% véi trinh ty néu trong SEQ ID
NO:1; va’hodc

ii. protein chira hodc bao gdm trinh ty c6 d6 ddng nhit vé trinh ty it nhit 70%

vo6i trinh ty néu trong SEQ ID NO:7; va/hodc

c. virut ARN ¢6 khé ning gy nhiém té bao con tring ma hé gen ctia né chia:
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i. phan tir ARN c6 trinh tu bd sung ngugc chiéu véi trinh ty axit nucleic c6 do

déng nhét v& trinh ty it nhat 70% véi trinh tu néu trong SEQ ID NO:9; va/hodc

ii. trinh ty bo sung ngugc chiéu voi trinh ty axit nucleic c6 do dong nhat vé

trinh tu it nhat 70% voéi trinh ty néu trong SEQ ID NO:15.

14. Kit theo diém 12 hodc 13, trong d6 mot hoic nhiéu khang nguyén tir virut ARN ¢6
kha nang gy nhiém té bao con tring 14 protein chita hodc bao gbm trinh tur c6 d6 dong

nhit v& trinh tu it nhit 70% véi trinh tu néu trong SEQ ID NO:1.

15. Phuong phap theo diém bat ky trong sb cac diém tir 1 dén 11, trong d6 té bao
Spodoptera Frugiperda (St) hodc té bao thude dong té bao thu dugc tir Spodoptera

Frugiperda dugc chon tir nhém gdm té bao Sf9 va té bao Sf+.

16. Phuong phép theo diém bat ky trong s& cac diém tir 3 dén 11 hodc 15, trong do6
chét phan ung bét gilt chtra hodc bao gém hat virut va/hodc hat tuong tu virut cua virut
ARN c¢6 kha ning gdy nhiém té bao con tring, va trong d6 ché phim da néu hodc chét

phan tng bt giir da néu c6 thé thu dugc bang phuong phap bao gdm cac budc:

i) thu nhan dich ndi tir san phim nudi cdy té bao coén trung dugc gdy nhiém
bang virut ARN c6 kha ning giy nhiém té bao con tring, trong d6 dich ndi nay
chtra hat virut va/hoac hat trong tu virut ctia virut ARN, va trong do té bao con
tring duge gdy nhiém bing virut ARN c¢6 kha ning gy nhiém té bao con tring
t6t hon 1a khéng duoc gdy nhidm bang baculovirut va/hodc t6t hon 1a khong

duoc chuyén nhim bang plasmit,

ii) tach manh vun té bao tir hat virut va/hodc hat twong tu virut di néu béng
budc tach bao g&n vi loc qua it nhét mét bd loc, t6t hon 12 hai bo loc, trong do
it nhat mot bd loc t6t hon 1a ¢6 ¢ 16 16n hon so v6i hat virut va/hodc hat twong
tu virut da néu, cu thé 1a c6 ¢ 15 khoang tir 0,1 um dén khoang 4 um, t6t hon 1a

tir khoang 0,2 pm dén khoang 2 pm,

iii) va tily y sdc ky loai trir theo kich thuéc dich loc ctia bude ii) chira hat virut
va/hodc hat twong tu virut dd néu, trong dé sw ¢6 mdt cia protein trong chét ria
giai dugc xac dinh bang cach xac dinh do hép thy anh sang & 260 nm hozc 280
nm (A2e hodic Aago), va trong d6 tdt hon 1a chét rira giai thé hién dinh dau tién &

A260 hodc Asgo dugc thu thép.
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17. Phuong phép theo diém 16, trong d6 virut ARN chtra hodc bao gbm:
a. virut ARN c6 kha ning gy nhiém té bao con tring chua protein chira hodc bao
gom:

i. trinh tr axit amin ¢ dd déng nhét v& trinh tu it nhat 70% véi trinh tu néu

trong SEQ ID NO:1; va/hoac

ii. protein chtra hoic bao gém trinh ty axit amin c6 do dong nhit vé trinh tu it

nhét 70% véi trinh tu néu trong SEQ ID NO:7; va/hodc

b. virut ARN c6 kha ning gy nhiém té bao con tring ma hé gen cua no chtra phan tr

axit nucleic ma hoa protein chira hodc bao gom:

i. trinh tu c6 d6 dong nhét vé trinh ty it nht 70% v6i trinh tu néu trong SEQ ID
NO:1; va’hoac

ii. protein chra hodc bao gém trinh tu c6 do déng nhét vé trinh tu it nhat 70%

véi trinh tu néu trong SEQ ID NO:7; va/hoic
c. virut ARN c6 khd ning gay nhiém té bao con trung ma hé gen ctia n6 chira:

i. phan tr ARN c¢6 trinh tu b6 sung nguoc chiéu véi trinh ty axit nucleic ¢6 do

dong nhat vé trinh tu it nhit 70% vdi trinh tw néu trong SEQ ID NO:9; vi/hoiic

ii. trinh tu b sung ngugc chiéu véi trinh tu axit nucleic c¢6 d dong nhat vé

trinh tu it nhat 70% véi trinh ty néu trong SEQ ID NO:15.

18. Kit theo diém bat ky trong sé cac didm trr 12 dén 14, trong do té bao Spodoptera
Frugiperda (Sf) hoic té bao tir dong té bao thu duoc tr té bao Spodoptera Frugiperda

duoc chon tir nhom gﬁ“)m té bao S va té bao Sf+.

19. Kit theo diém bat ky trong s cac diém tir 12 dén 14 hodc 18, trong d6 chit phan
ung bét gilt chtra hoac bao g@)m hat virut va/hodc hat tuong tu virut cua virut ARN cé
kha ning gy nhiém té bao con tring, va trong d6 ché phdm da néu hodc chét phén ing
bt gitt d4 néu c6 thé thu duoc bing phuong phép bao gdm cac budc:
i) thu nhan dich ndi tir san phdm nudi cdy té bao con tring duogc gdy nhiém
bang virut ARN c6 kha ning gy nhiém té bao con tring, trong d6 dich ndi nay
chira hat virut va/hodc hat twong ty virut cua virut ARN, va trong d6 té bao con
tring duoc gay nhiém bang virut ARN c6 kha ning gay nhiém té bao con tring
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t6t hon 14 khéng duoc gdy nhiém bang baculovirut va/hodc tt hon 1a khong

dugc gdy nhiém bang plasmit,

i) tich cdc manh vun té bao tir cac hat virut va/hodc hat tuong tu virut da néu
béng budc tach bao gém vi loc qua it nhat mot bo loc, tt hon 12 hai bd loc,
trong do it nhit mot bo loc nay tdt hon 13 ¢6 ¢ 16 1én hon so véi hat virut
va/hodc hat tuong tu virut di néu, cu thé 14 c6 c& 18 tir khoang 0,1 um dén

khoang 4 pm, tot hon 1a tir khoang 0,2 pm dén khoang 2 pum,

i) vatuy y sdc ky loai trir theo kich thuéc dich loc ctia budce ii) chira hat virut
va/hodc hat tuong tu virut, trong d6 sy ¢ mat ciia protein trong chat rira giai
duoc xac dinh béng cach xac dinh do hép thu &nh sang & 260 nm hodc 280 nm
(Aa6o hodc Aago), va trong d6 t6t hon 13 chit ria giai thé hién dinh dau tién &

Az60 hodc Azgo duge thu gom.

20. Kit theo diém 19, trong d6 virut ARN chira hodc bao gdm:

a. virut ARN c6 kha ndng gy nhiém té bao con trung chira protein chira hoac bao

gom:

i. trinh tu axit amin ¢6 d0 déng nhit vé trinh tu it nhit 70% véi trinh tu néu

trong SEQ ID NO:1; va/hodc

ii. protein chira hodc bao goém trinh ty axit amin ¢6 d6 ddng nhét vé trinh t it

nhét 70% véi trinh tu néu trong SEQ ID NO:7; va/hoac

b. virut ARN ¢6 kha niing gy nhiém té bao con tring ma hé gen cua né chtra phan tir

axit nucleic ma hoa protein chira hodc bao gom:

i. trinh ty ¢6 d6 ddng nhit vé trinh tu it nhit 70% véi trinh tu néu trong SEQ ID
NO:1; va/hoac
ii. protein chira hodc bao gdm trinh ty c6 dd déng nhét vé trinh tu it nhat 70%

v6i trinh tu néu trong SEQ ID NO:7; va/hodc

c. virut ARN c6 kha ndng gy nhiém té bao con trung ma hé gen ctia n6 chra:

i. phan tir ARN c6 trinh tu bd sung nguoc chiéu véi trinh tu axit nucleic c6 do

déng nhat vé trinh tu it nhat 70% véi trinh tu néu trong SEQ ID NO:9; va/hodc
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ii. trinh ty bd sung ngugc chiéu véi trinh ty axit nucleic c6 d dong nhat vé

trinh tu it nhat 70% véi trinh ty néu trong SEQ ID NO:15.
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Ile

360

Cys

Ala

31082

Ser

Asp

185

Asn

Gly

Leu

Asn

Phe

265

Leu

Thr

Asp

Pro

Lys

345

Ile

Asp

Met

Phe

170

Gly

Leu

Glu

Ser

Leu

250

Gly

Ser

Pro

Gln

Arg

330

Ser

Arg

Ile

Lys

-55-

155

Tyr

Ser

Trp

Ser

Lys

235

Gln

Asp

Ile

Gln

Thr

315

His

Ser

Gln

Gln

Ile
395

Met

Ile

Gly

Ser

220

Ser

Phe

Lys

Asp

His

300

Ser

Lys

Tyr

Ile

Phe

380

Ala

Arg

Lys

Asp

205

Cys

Arg

Ser

Thr

Ile

285

Pro

Phe

Arg

Asp

Asn

365

Ser

His

Tyr

Thr

190

Gln

Pro

Ser

Val

Tyr

270

Gly

Gly

Arg

His

Tyr

350

Lys

Lys

Tyr

Val

175

Pro

Met

Leu

Asn

Ser

255

Asp

Asn

Arg

Tyr

Asp

335

Ala

Asn

Trp

Val

160

Lys

Arg

Arg

Lys

Phe

240

Leu

Ile

Ala

Glu

Asn

320

Gln

Gln

Phe

Gln

Thr
400



Gly

Gln

val

Val

Pro

465

Ser

Met

Ser

Arg

Asn

545

Gly

His

Arg

Gly

Ser

Arg

Ile

Val

450

Thr

Ser

Asp

Met

Tyr

530

Pro

Ile

Ile

Glu

Val
610

<210>
<211>
<212>

Ile

Thr

Val

435

Trp

His

Ile

His

Tyr

515

Gln

Trp

Leu

Ile

Thr
595

550
PRT

His

Glu

420

His

Ala

Phe

Val

Leu

500

Thr

Thr

Ile

Val

Glu

580

Ser

Ser

405

Lys

Gly

Glu

Ser

Pro

485

Glu

Asn

Gln

Gly

Ala

565

Lys

Arg

Ile

Ser

Met

Pro

Leu

470

Leu

Val

Val

Gly

Leu

550

Leu

Gly

Lys

Gly

Ile

Tyr

Val

455

Ser

Thr

Val

Glu

Ile

535

Leu

Leu

Glu

Glu

Gly

Thr

Lys

440

Thr

Ser

Gly

Gln

Leu

520

Thr

Ile

Ile

Ala

Phe
600

31082

Val

Lys

425

Cys

Gly

Ser

Gln

Gln

505

Phe

Ser

His

Pro

Ser

585

Val

His

410

Val

Gln

Ile

Trp

Ile

490

Val

Gly

Asp

Gly

Ser

570

Leu

Lys

-56-

His

Asn

Arg

Leu

Leu

475

Leu

Glu

Ser

Glu

Gly

555

Ile

Glu

Val

Gly

Leu

Glu

Phe

460

Pro

Leu

Ala

Thr

Gln

540

Val

Leu

Glu

Arg

Ser

Val

Pro

445

Lys

Gly

Pro

Lys

Glu

525

Ser

Ser

Lys

Arg

Gly
605

Tyr

Phe

430

Ser

Ser

Val

Glu

Met

510

Glu

Asn

Ile

Leu

Leu

590

Lys

Ser

415

Pro

Lys

Pro

Asn

Ile

495

Val

Phe

Thr

Ala

Phe

575

His

Pro

Ile

Ile

Glu

Ile

Gly

480

Thr

Lys

Gln

Val

Thr

560

Arg

Leu

Trp



<213>

<220>
<223>

<400>
Met Val

1

Ala Val

Asn Asn

Glu Asn
50

Ser Ser
65

Leu Trp

Trp Gln

Tyr Lys

Pro Ser

130

Val Gln

145

Trp Cys

Lys Val

Gly Ser

Tyr Leu
210

Trinh tu

trinh tu

2

Phe

Thr

Ser

35

Ser

Ile

Lys

Glu

Gly

115

Gly

Glu

Arg

Arg

Trp

195

Val

Leu

Cys

20

Thr

Ser

Leu

Val

Arg

100

Ser

Ser

Ile

Asn

Ile

180

Val

Ile

nhdn tao

cua protein

Ser Leu Ser

Ser Asn Pro

His Asn His

Leu Thr Tyr
55

Asp Thr Arg
70

Asp Gln Glu
85

Ile Asp Thr

Ile Val Ser

Ala Arg Asn
135

Asp His Val
150

Glu Tyr Pro
165

Ile Arg Asn

His Glu Leu

Arg Arg Phe
215

SFRV G da

Thr

Leu

Pro

40

Thr

Asp

Ser

Thr

Lys

120

Gly

Pro

Gly

Pro

Asp

200

Gly

31082

Ile

Ser

25

Leu

Gln

Glu

Gln

Cys

105

Ser

Tyr

Tyr

Ser

Asp

185

Asn

Gly

Ile

10

Tyr

Ser

Phe

Gln

Ala

90

Ser

Ser

Trp

Asn

Phe

170

Gly

Leu

Glu

-57-

Phe

Pro

Asp

Pro

Tyr

75

Glu

Trp

Val

Ala

Leu

155

Tyr

Ser

Trp

Ser

cidt cut

Ile

Asn

Phe

Val

60

Pro

Trp

Asn

Pro

Leu

140

Arg

Met

Ile

Gly

Ser
220

Leu

Gly

Tyr

45

Ala

Thr

Gly

Phe

Leu

125

Ser

Tyr

Arg

Lys

Asp

205

Cys

Ser

Ile

30

Ile

Pro

Thr

Leu

Trp

110

Lys

Asn

Tyr

Tyr

Thr

190

Gln

Pro

Leu

15

Leu

Phe

Asp

Val

Leu

95

Gly

Asp

Asp

Cys

Val

175

Pro

Met

Leu

Arg

Thr

Tyr

Cys

Thr

80

Leu

Asn

Ile

Glu

Tyr

160

Lys

Arg

Arg

Lys



31082

Ile Tyr Asp Val Arg Ala Gly Val Leu Ser Lys Ser Arg Ser Asn Phe
225 230 235 240

Ile Leu Val Ser Leu Pro Ser Leu Asn Leu Gln Phe Ser Val Ser Leu
245 250 255

Glu Ser Thr Glu Thr Lys Cys Ser Phe Gly Asp Lys Thr Tyr Asp Ile
260 265 270

Val Gln Ser Met Gly Gly Tyr Leu Leu Ser Ile Asp Ile Gly Asn Ala
275 280 285

Asn Trp Arg Gly Pro Trp Asp Pro Thr Pro Gln His Pro Gly Arg Glu
290 295 300

Arg Arg Ser Ile Met Glu Phe Pro Asp Gln Thr Ser Phe Arg Tyr Asn
305 310 315 320

Gln Phe Ile Asn Tyr His Ser Ser Pro Arg His Lys Arg His Asp Gln
325 330 335

Glu Phe Glu Phe Pro Leu Ser Leu Lys Ser Ser Tyr Asp Tyr Ala Gln
340 345 350

Phe Arg Tyr Glu Gln Asn Phe Ile Ile Arg Gln Ile Asn Lys Asn Phe
355 360 365

Gly Leu Leu Gln Lys Ser Ile Cys Asp Ile Gln Phe Ser Lys Trp Gln
370 375 380

Asn Leu Ser Pro Pro Asn Leu Ala Met Lys Ile Ala His Tyr Val Thr
385 390 395 400

Gly Ser Ile His Ser Ile Gly Gly Val His His Gly Ser Tyr Ser Ile
405 410 415

Gln Arg Thr Glu Lys Ser Ile Thr Lys Val Asn Leu Val Phe Pro Ile
420 425 430

Val Ile Val His Gly Met Tyr Lys Cys Gln Arg Glu Pro Ser Lys Glu
435 440 445

Val Val Trp Ala Glu Pro Val Thr Gly Ile Leu Phe Lys Ser Pro Ile
450 455 460

-58-



31082

Pro Thr His Phe Ser Leu Ser Ser Ser Trp Leu Pro Gly Val Asn Gly
465 470 475 480

Ser Ser Ile Val Pro Leu Thr Gly Gln Ile Leu Leu Pro Glu Ile Thr
485 490 495

Met Asp His Leu Glu Val Val Gln Gln Val Glu Ala Lys Met Val Lys
500 505 510

Ser Met Tyr Thr Asn Val Glu Leu Phe Gly Ser Thr Glu Glu Phe Gln
515 520 525

Arg Tyr Gln Thr Gln Gly Ile Thr Ser Asp Glu Gln Ser Asn Thr Val
530 535 540

Asn Pro Trp Ile Gly Leu

545 550
<210> 3

<211> 618

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> trinh tu cua protein cua SFRV cdt cut véi trinh tu melittin &
ddu tédn cung N

<400> 3

Met Lys Phe Leu Val Asn Val Ala Leu Val Phe Met Val Val Tyr Ile

1 5 10 15

Ser Tyr Ile Tyr Ala Asn Pro Leu Ser Tyr Pro Asn Gly Asn Pro Leu
20 25 30

Ser Tyr Pro Asn Gly Ile Leu Thr Asn Asn Ser Thr His Asn His Pro
35 40 45

Leu Ser Asp Phe Tyr Ile Phe Tyr Glu Asn Ser Ser Leu Thr Tyr Thr
50 55 60

Gln Phe Pro Val Ala Pro Asp Cys Ser Ser Ile Leu Asp Thr Arg Asp
65 70 75 80

Glu Gln Tyr Pro Thr Thr Val Thr Leu Trp Lys Val Asp Gln Glu Ser
85 90 95

Gln Ala Glu Trp Gly Leu Leu Leu Trp Gln Glu Arg Ile Asp Thr Thr

-5O-



Cys

Ser

Tyxr

145

Tyr

Ser

Asp

Asn

Gly

225

Leu

Asn

Phe

Leu

Thr

305

Asp

Pro

Ser

Ser

130

Trp

Asn

Phe

Gly

Leu

210

Glu

Ser

Leu

Gly

Ser

290

Pro

Gln

Arg

Trp

115

Val

Ala

Leu

Tyr

Ser

195

Trp

Ser

Lys

Gln

Asp

275

Ile

Gln

Thr

His

100

Asn

Pro

Leu

Arg

Met

180

Ile

Gly

Ser

Ser

Phe

260

Lys

Asp

His

Ser

Lys
340

Phe

Leu

Ser

Tyr

165

Arg

Lys

Asp

Cys

Arg

245

Ser

Thr

Ile

Pro

Phe

325

Arg

Trp

Lys

Asn

150

Tyr

Tyr

Thr

Gln

Pro

230

Ser

Val

Tyr

Gly

Gly

310

Arg

His

Gly

Asp

135

Asp

Cys

Val

Pro

Met

215

Leu

Asn

Ser

Asp

Asn

295

Arg

Tyr

Asp

Asn

120

Ile

Glu

Tyr

Lys

Arg

200

Arg

Lys

Phe

Leu

Ile

280

Ala

Glu

Asn

Gln

31082

105

Tyr

Pro

Val

Trp

Lys

185

Gly

Tyr

Ile

Ile

Glu

265

Val

Asn

Arg

Gln

Glu
345

Lys

Ser

Gln

Cys

170

Val

Ser

Leu

Tyr

Leu

250

Ser

Gln

Trp

Arg

Phe

330

Phe

-60-

Gly

Gly

Glu

155

Arg

Arg

Trp

Val

Asp

235

Val

Thr

Ser

Arg

Ser

315

Ile

Glu

Ser

Ser

140

Ile

Asn

Ile

Val

Ile

220

Val

Ser

Glu

Met

Gly

300

Ile

Asn

Phe

Ile

125

Ala

Asp

Glu

Ile

His

205

Arg

Arg

Leu

Thr

Gly

285

Pro

Met

Tyr

Pro

110

Val

Arg

His

Tyr

Arg

190

Glu

Arg

Ala

Pro

Lys

270

Gly

Trp

Glu

His

Leu
350

Ser

Asn

Val

Pro

175

Asn

Leu

Phe

Gly

Ser

255

Cys

Tyr

Asp

Phe

Ser

335

Ser

Lys

Gly

Pro

160

Gly

Pro

Asp

Gly

Val

240

Leu

Ser

Leu

Pro

Pro

320

Ser

Leu



Lys

Ile

Asp

385

Met

Val

Lys

Cys

Gly

465

Ser

Gln

Gln

Phe

Ser

545

His

Pro

Ser

Arg

370

Ile

Lys

His

Val

Gln

450

Ile

Trp

Ile

Val

Gly

530

Asp

Gly

Ser

Ser

355

Gln

Gln

Ile

His

Asn

435

Arg

Leu

Leu

Leu

Glu

515

Ser

Glu

Gly

Ile

Tyr

Ile

Phe

Ala

Gly

420

Leu

Glu

Phe

Pro

Leu

500

Ala

Thr

Gln

Val

Leu
580

Asp

Asn

Ser

His

405

Ser

val

Pro

Lys

Gly

485

Pro

Lys

Glu

Ser

Ser

565

Lys

Tyr

Lys

Lys

390

Tyr

Tyr

Phe

Ser

Ser

470

Val

Glu

Met

Glu

Asn

550

Ile

Leu

Ala

Asn

375

Trp

Val

Ser

Pro

Lys

455

Pro

Asn

Ile

Val

Phe

535

Thr

Ala

Phe

Gln

360

Phe

Gln

Thr

Ile

Ile

440

Glu

Ile

Gly

Thr

Lys

520

Gln

Val

Thr

Arg

31082

Phe

Gly

Asn

Gly

Gln

425

vVal

Val

Pro

Ser

Met

505

Ser

Arg

Asn

Gly

His
585

Arg

Leu

Leu

Ser

410

Arg

Ile

Val

Thr

Ser

490

Asp

Met

Tyr

Pro

Ile

570

Ile

Tyr

Leu

Ser

395

Ile

Thr

Val

Trp

His

475

Ile

His

Tyr

Gln

Trp

555

Leu

Ile

Glu

Gln

380

Pro

His

Glu

His

Ala

460

Phe

Val

Leu

Thr

Thr

540

Ile

Val

Glu

Gln

365

Lys

Pro

Ser

Lys

Gly

445

Glu

Ser

Pro

Glu

Asn

525

Gln

Gly

Ala

Lys

Asn

Ser

Asn

Ile

Ser

430

Met

Pro

Leu

Leu

Val

510

vVal

Gly

Leu

Leu

Gly
590

Phe

Ile

Leu

Gly

415

Ile

Tyr

Val

Ser

Thr

495

Val

Glu

Ile

Leu

Leu

575

Glu

Ile

Cys

Ala

400

Gly

Thr

Lys

Thr

Ser

480

Gly

Gln

Leu

Thr

Ile

560

Ile

Ala



31082

Ser Leu Glu Glu Arg Leu His Leu Arg Glu Thr Ser Arg Lys Glu Phe

595

600

Val Lys Val Arg Gly Lys Pro Trp Gly Val

610

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

<220>
<223>

<400>

4
6

23

PRT

Trinh tu nhédn tao

SEQ ID NO:1 v&i cac cai bién

4

Met Val Phe

1

Ala

Asn

Glu

Ser

65

Leu

Trp

Tyr

Pro

Val

145

Trp

Val

Asn

Asn

50

Ser

Trp

Gln

Lys

Ser

130

Gln

Cys

Thr

Ser

35

Ser

Ile

Lys

Glu

Gly

115

Gly

Glu

Arg

Leu

Cys

20

Thr

Ser

Leu

Val

Arg

100

Ser

Ser

Ile

Asn

Ser

Ser

His

Leu

Asp

Asp

85

Ile

Ile

Ala

Asp

Glu
165

Leu

Asn

Asn

Thr

Thr

70

Gln

Asp

Val

Arg

His

150

Tyr

615

Ser

Pro

His

Tyr

55

Arg

Glu

Thr

Ser

Asn

135

Val

Pro

Thr

Leu

Pro

40

Thr

Asp

Ser

Thr

Lys

120

Gly

Pro

Gly

Ile Ile
10

Ser Tyr
25

Leu Ser

Gln Phe

Glu Gln

Gln Ala
90

Cys Ser
105

Ser Ser

Tyr Trp

Tyr Asn

Ser Phe
170

-62-

Phe

Pro

Asp

Pro

Tyr

75

Glu

Trp

Val

Ala

Leu

155

Tyr

Ile

Asn

Phe

Val

60

Pro

Trp

Asn

Pro

Leu

140

Arg

Met

605

Leu

Gly

Tyr

45

Ala

Thr

Gly

Phe

Leu

125

Ser

Tyr

Arg

Ser

Ile

30

Ile

Pro

Thr

Leu

Trp

110

Lys

Asn

Tyr

Tyr

(bao gdm dudi 6x His)

Leu

15

Leu

Phe

Asp

Val

Leu

95

Gly

Asp

Asp

Cys

Val
175

Arg

Thr

Tyr

Cys

Thr

80

Leu

Asn

Ile

Glu

Tyr

160

Lys



Lys

Gly

Tyr

Ile

225

Ile

Glu

Val

Asn

Arg

305

Gln

Glu

Phe

Gly

Asn

385

Gly

Val

Ser

Leu

210

Tyr

Leu

Ser

Gln

Trp

290

Arg

Phe

Phe

Arg

Leu

370

Leu

Ser

Arg

Trp

195

Val

Asp

Val

Thr

Ser

275

Arg

Ser

Ile

Glu

Tyr

355

Leu

Ser

Ile

Ile
180

Val

Ile

Ser

Glu

260

Met

Gly

Ile

Asn

Phe

340

Glu

Gln

Pro

His

Ile

His

Arg

Arg

Leu

245

Thr

Gly

Pro

Met

Tyr

325

Pro

Gln

Lys

Pro

Ser
405

Arg

Glu

Arg

Ala

230

Pro

Lys

Gly

Trp

Glu

310

His

Leu

Asn

Ser

Asn

390

Ile

Asn

Leu

Phe

215

Gly

Ser

Cys

Tyr

Asp

295

Phe

Ser

Ser

Phe

Ile

375

Leu

Gly

Pro

Asp

200

Gly

Val

Leu

Ser

Leu

280

Pro

Pro

Ser

Leu

Ile

360

Cys

Ala

Gly

31082

Asp

185

Asn

Gly

Leu

Asn

Phe

265

Leu

Thr

Asp

Pro

Lys

345

Ile

Asp

Met

Val

Gly

Leu

Glu

Ser

Leu

250

Gly

Ser

Pro

Gln

Arg

330

Ser

Arg

Ile

Lys

His
410

-63-

Ser

Trp

Ser

Lys

235

Gln

Asp

Ile

Gln

Thr

315

His

Ser

Gln

Gln

Ile

395

His

Ile

Gly

Ser

220

Ser

Phe

Lys

Asp

His

300

Ser

Lys

Tyr

Ile

Phe

380

Ala

Gly

Lys

Asp

205

Cys

Arg

Ser

Thr

Ile

285

Pro

Phe

Arg

Asp

Asn

365

Ser

His

Ser

Thr

190

Gln

Pro

Ser

Val

Tyr

270

Gly

Gly

Arg

His

Tyr

350

Lys

Lys

Tyr

Tyr

Pro

Met

Leu

Asn

Ser

255

Asp

Asn

Arg

Tyr

Asp

335

Ala

Asn

Trp

Val

Ser
415

Arg

Arg

Lys

Phe

240

Leu

Ile

Ala

Glu

Asn

320

Gln

Gln

Phe

Gln

Thr

400

Ile



Gln

Val

Val

Pro

465

Ser

Met

Ser

Arg

Asn

545

Gly

His

Arg

Gly

Arg

Ile

Val

450

Thr

Ser

Asp

Met

Tyr

530

Pro

Ile

Ile

Glu

Val
610

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

<220>
<223>

Thr

Val

435

Trp

His

Ile

His

Tyr

515

Gln

Trp

Leu

Ile

Thr

595

Glu

5
563
PRT

Trinh tyu nhén tao

Glu

420

His

Ala

Phe

Val

Leu

500

Thr

Thr

Ile

val

Glu

580

Ser

Asn

Lys

Gly

Glu

Ser

Pro

485

Glu

Asn

Gln

Gly

Ala

565

Lys

Arg

Leu

Ser

Met

Pro

Leu

470

Leu

Val

Val

Gly

Leu

550

Leu

Gly

Lys

Tyr

Ile

Val

455

Ser

Thr

val

Glu

Ile

535

Leu

Leu

Glu

Glu

Phe
615

Thr

Lys

440

Thr

Ser

Gly

Gln

Leu

520

Thr

Ile

Ile

Ala

Phe

600

Gln

31082

Lys

425

Cys

Gly

Ser

Gln

Gln

505

Phe

Ser

His

Pro

Ser

585

Val

Gly

Val

Gln

Ile

Trp

Ile

490

Val

Gly

Asp

Gly

Ser

570

Leu

Lys

His

Asn

Arg

Leu

Leu

475

Leu

Glu

Ser

Glu

Gly

555

Ile

Glu

Val

His

Leu

Glu

Phe

460

Pro

Leu

Ala

Thr

Gln

540

Val

Leu

Glu

Arg

His
620

Val

Pro

445

Lys

Gly

Pro

Lys

Glu

525

Ser

Ser

Lys

Arg

Gly

605

His

Phe

430

Ser

Ser

val

Glu

Met

510

Glu

Asn

Ile

Leu

Leu

590

Lys

His

Pro

Lys

Pro

Asn

Ile

495

Val

Phe

Thr

Ala

Phe

575

His

Pro

His

SEQ ID NO:2 véi cac cai bién (bao gdm dudi 6x His)

-64-

Ile

Glu

Ile

Gly

480

Thr

Lys

Gln

Val

Thr

560

Arg

Leu

Trp



<400>

Met Val Phe

1

Ala

Asn

Glu

Ser

65

Leu

Trp

Tyr

Pro

vVal

145

Trp

Lys

Gly

Tyr

Ile
225

Val

Asn

Asn

50

Ser

Trp

Gln

Lys

Ser

130

Gln

Cys

vVal

Ser

Leu

210

Tyr

Thr

Ser

35

Ser

Ile

Lys

Glu

Gly

115

Gly

Glu

Arg

Arg

Trp

195

vVal

Asp

Leu

Cys

20

Thr

Ser

Leu

val

Arg

100

Ser

Ser

Ile

Asn

Ile

180

Val

Ile

vVal

Ser

Ser

His

Leu

Asp

Asp

85

Ile

Ile

Ala

Asp

Glu

165

Ile

His

Arg

Arg

Leu

Asn

Asn

Thr

Thr

70

Gln

Asp

Val

Arg

His

150

Tyr

Arg

Glu

Arg

Ala
230

Ser

Pro

His

Tyr

55

Arg

Glu

Thr

Ser

Asn

135

val

Pro

Asn

Leu

Phe

215

Gly

Thr

Leu

Pro

40

Thr

Asp

Ser

Thr

Lys

120

Gly

Pro

Gly

Pro

Asp

200

Gly

Val

31082

Ile

Ser

25

Leu

Gln

Glu

Gln

Cys

105

Ser

Tyr

Tyr

Ser

Asp

185

Asn

Gly

Leu

-65-

Ile

10

Tyr

Ser

Phe

Gln

Ala

90

Ser

Ser

Trp

Asn

Phe

170

Gly

Leu

Glu

Ser

Phe

Pro

Asp

Pro

Tyr

75

Glu

Trp

val

Ala

Leu

155

Tyr

Ser

Trp

Ser

Lys
235

Ile

Asn

Phe

Val

60

Pro

Trp

Asn

Pro

Leu

140

Arg

Met

Ile

Gly

Ser

220

Ser

Leu

Gly

Tyr

45

Ala

Thr

Gly

Phe

Leu

125

Ser

Tyr

Arg

Lys

Asp

205

Cys

Arg

Ser

Ile

30

Ile

Pro

Thr

Leu

Trp

110

Lys

Asn

Tyr

Tyr

Thr

190

Gln

Pro

Ser

Leu

15

Leu

Phe

Asp

Val

Leu

95

Gly

Asp

Asp

Cys

Val

175

Pro

Met

Leu

Asn

Arg

Thr

Tyr

Cys

Thr

80

Leu

Asn

Ile

Glu

Tyr

160

Lys

Arg

Arg

Lys

Phe
240



Ile

Glu

Val

Asn

Arg

305

Gln

Glu

Phe

Gly

Asn

385

Gly

Gln

Val

Val

Pro
465

Leu

Ser

Gln

Trp

290

Arg

Phe

Phe

Arg

Leu

370

Leu

Ser

Arg

Ile

Val

450

Thr

Val

Thr

Ser

275

Arg

Ser

Ile

Glu

Tyr

355

Leu

Ser

Ile

Thr

Val

435

Trp

His

Ser

Glu

260

Met

Gly

Ile

Asn

Phe

340

Glu

Gln

Pro

His

Glu

420

His

Ala

Phe

Leu

245

Thr

Gly

Pro

Met

Tyr

325

Pro

Gln

Lys

Pro

Ser

405

Lys

Gly

Glu

Ser

Pro

Lys

Gly

Trp

Glu

310

His

Leu

Asn

Ser

Asn

390

Ile

Ser

Met

Pro

Leu
470

Ser

Cys

Tyr

Asp

295

Phe

Ser

Ser

Phe

Ile

375

Leu

Gly

Ile

Tyr

Val

455

Ser

Leu

Ser

Leu

280

Pro

Pro

Ser

Leu

Ile

360

Cys

Ala

Gly

Thr

Lys

440

Thr

Ser

31082

Asn

Phe

265

Leu

Thr

Asp

Pro

Lys

345

Ile

Asp

Met

Val

Lys

425

Cys

Gly

Ser

-66-

Leu

250

Gly

Ser

Pro

Gln

Arg

330

Ser

Arg

Ile

Lys

His

410

Val

Gln

Ile

Trp

Gln

Asp

Ile

Gln

Thr

315

His

Ser

Gln

Gln

Ile

395

His

Asn

Arg

Leu

Leu
475

Phe

Lys

Asp

His

300

Ser

Lys

Tyr

Ile

Phe

380

Ala

Gly

Leu

Glu

Phe

460

Pro

Ser

Thr

Ile

285

Pro

Phe

Arg

Asp

Asn

365

Ser

His

Ser

Val

Pro

445

Lys

Gly

Val

Tyr

270

Gly

Gly

Arg

His

Tyr

350

Lys

Lys

Tyr

Tyr

Phe

430

Ser

Ser

Val

Ser

255

Asp

Asn

Arg

Tyr

Asp

335

Ala

Asn

Trp

val

Ser

415

Pro

Lys

Pro

Asn

Leu

Ile

Ala

Glu

Asn

320

Gln

Gln

Phe

Gln

Thr

400

Ile

Ile

Glu

Ile

Gly
480



Ser

Met

Ser

Arg

Asn

545

His

Ser

Asp

Met

Tyr

530

Pro

His

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

<220>
<223>

<400>

Ile

His

Tyr

515

Gln

Trp

His

6
631
PRT

Trinh tu nhé&n tao

Val

Leu

500

Thr

Thr

Ile

Pro

485

Glu

Asn

Gln

Gly

Leu

Val

Val

Gly

Leu
550

Thr

vVal

Glu

Ile

535

Glu

Gly

Gln

Leu

520

Thr

Asn

31082

Gln

Gln

505

Phe

Ser

Leu

SEQ ID NO:3 véi cac cai bién

6

Met Lys Phe

1

Ser

Ser

Leu

Gln

65

Glu

Gln

Tyr

Tyr

Ser

50

Phe

Gln

Ala

Ile

Pro

35

Asp

Pro

Tyr

Glu

Leu

Tyr

20

Asn

Phe

Val

Pro

Trp
100

Val

Ala

Gly

Tyr

Ala

Thr

85

Gly

Asn

Asn

Ile

Ile

Pro

70

Thr

Leu

Val

Pro

Leu

Phe

55

Asp

vVal

Leu

Ala

Leu

Thr

40

Tyr

Thr

Leu

Leu

Ser

25

Asn

Glu

Ser

Leu

Trp
105

-67-

Ile

490

Val

Gly

Asp

Tyr

Leu

Glu

Ser

Glu

Phe
555

Leu

Ala

Thr

Gln

540

Gln

Pro

Lys

Glu

525

Ser

Gly

Glu

Met

510

Glu

Asn

His

Ile

495

Val

Phe

Thr

His

(bao gdm dudi 6x His)

Val

10

Tyr

Asn

Asn

Ser

Trp

Gln

Phe

Pro

Ser

Ser

Ile

75

Lys

Glu

Met

Asn

Thr

Ser

60

Leu

Val

Arg

Val

Gly

His

45

Leu

Asp

Asp

Ile

Val

Asn

30

Asn

Thr

Thr

Gln

Asp
110

Tyr

15

Pro

His

Tyr

Arg

Glu

95

Thr

Thr

Lys

Gln

val

His
560

Ile

Leu

Pro

Thr

Asp

80

Ser

Thr



Cys

Ser

Tyr

145

Tyr

Ser

Asp

Asn

Gly

225

Leu

Asn

Phe

Leu

Thr

305

Asp

Pro

Ser

Ser

130

Trp

Asn

Phe

Gly

Leu

210

Glu

Ser

Leu

Gly

Ser

290

Pro

Gln

Arg

Trp

115

Val

Ala

Leu

Tyr

Ser

195

Trp

Ser

Lys

Gln

Asp

275

Ile

Gln

Thr

His

Asn

Pro

Leu

Arg

Met

180

Ile

Gly

Ser

Ser

Phe

260

Lys

Asp

His

Ser

Lys
340

Phe

Leu

Ser

Tyr

165

Arg

Lys

Asp

Cys

Arg

245

Ser

Thr

Ile

Pro

Phe

325

Arg

Trp

Lys

Asn

150

Tyr

Tyr

Thr

Gln

Pro

230

Ser

Val

Tyr

Gly

Gly

310

Arg

His

Gly

Asp

135

Asp

Cys

val

Pro

Met

215

Leu

Asn

Ser

Asp

Asn

295

Arg

Tyr

Asp

Asn

120

Ile

Glu

Tyr

Lys

Arg

200

Arg

Lys

Phe

Leu

Ile

280

Ala

Glu

Asn

Gln

31082

Tyr

Pro

Val

Trp

Lys

185

Gly

Tyr

Ile

Ile

Glu

265

vVal

Asn

Arg

Gln

Glu
345

-68-

Lys

Ser

Gln

Cys

170

Val

Ser

Leu

Tyr

Leu

250

Ser

Gln

Trp

Arg

Phe

330

Phe

Gly

Gly

Glu

155

Arg

Arg

Trp

Val

Asp

235

vVal

Thr

Ser

Arg

Ser

315

Ile

Glu

Ser

Ser

140

Ile

Asn

Ile

Val

Ile

220

Val

Ser

Glu

Met

Gly

300

Ile

Asn

Phe

Ile

125

Ala

Asp

Glu

Ile

His

205

Arg

Arg

Leu

Thr

Gly

285

Pro

Met

Tyr

Pro

Val

Arg

His

Tyr

Arg

190

Glu

Arg

Ala

Pro

Lys

270

Gly

Trp

Glu

His

Leu
350

Ser

Asn

val

Pro

175

Asn

Leu

Phe

Gly

Ser

255

Cys

Tyr

Asp

Phe

Ser

335

Ser

Lys

Gly

Pro

160

Gly

Pro

Asp

Gly

vVal

240

Leu

Ser

Leu

Pro

Pro

320

Ser

Leu



Lys

Ile

Asp

385

Met

Val

Lys

Cys

Gly

465

Ser

Gln

Gln

Phe

Ser

545

His

Pro

Ser

Ser

Arg

370

Ile

Lys

His

val

Gln

450

Ile

Trp

Ile

Val

Gly

530

Asp

Gly

Ser

Leu

Ser

355

Gln

Gln

Ile

His

Asn

435

Arg

Leu

Leu

Leu

Glu

515

Ser

Glu

Gly

Ile

Glu

Tyr

Ile

Phe

Ala

Gly

420

Leu

Glu

Phe

Pro

Leu

500

Ala

Thr

Gln

val

Leu

580

Glu

Asp

Asn

Ser

His

405

Ser

val

Pro

Lys

Gly

485

Pro

Lys

Glu

Ser

Ser

565

Lys

Arg

Tyr

Lys

Lys

390

Tyr

Tyr

Phe

Ser

Ser

470

Val

Glu

Met

Glu

Asn

550

Ile

Leu

Leu

Ala

Asn

375

Trp

val

Ser

Pro

Lys

455

Pro

Asn

Ile

vVal

Phe

535

Thr

Ala

Phe

His

Gln

360

Phe

Gln

Thr

Ile

Ile

440

Glu

Ile

Gly

Thr

Lys

520

Gln

val

Thr

Arg

Leu

31082

Phe

Gly

Asn

Gly

Gln

425

Val

Val

Pro

Ser

Met

505

Ser

Arg

Asn

Gly

His

585

Arg

-69-

Arg

Leu

Leu

Ser

410

Arg

Ile

val

Thr

Ser

490

Asp

Met

Tyr

Pro

Ile

570

Ile

Glu

Tyr

Leu

Ser

395

Ile

Thr

val

Trp

His

475

Ile

His

Tyr

Gln

Trp

555

Leu

Ile

Thr

Glu

Gln

380

Pro

His

Glu

His

Ala

460

Phe

Val

Leu

Thr

Thr

540

Ile

val

Glu

Ser

Gln

365

Lys

Pro

Ser

Lys

Gly

445

Glu

Ser

Pro

Glu

Asn

525

Gln

Gly

Ala

Lys

Arg

Asn

Ser

Asn

Ile

Ser

430

Met

Pro

Leu

Leu

Val

510

Val

Gly

Leu

Leu

Gly

590

Lys

Phe

Ile

Leu

Gly

415

Ile

Tyr

Val

Ser

Thr

495

Val

Glu

Ile

Leu

Leu

575

Glu

Glu

Ile

Cys

Ala

400

Gly

Thr

Lys

Thr

Ser

480

Gly

Gln

Leu

Thr

Ile

560

Ile

Ala

Phe



595

Val Lys Val

610

Gly His His

625

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

<400>

521
PRT
SFRV

Met Thr Gln

1

Glu

Pro

Asn

Ile

65

Thr

Lys

Gln

Pro

Glu

145

Ala

Thr

Glu

Leu

50

Phe

His

Asp

Ala

Leu

130

Asp

Leu

Glu

Lys

35

Lys

Asn

Thr

Lys

Ser

115

Val

Glu

Lys

600

31082

605

Arg Gly Lys Pro Trp Gly Val Glu Asn Leu Tyr Phe Gln

615

His His His His

Gly

Phe

20

Thr

Leu

Arg

Ala

Ala

100

Pro

Ile

Glu

Thr

Thr

Gln

Asp

Pro

Phe

Thr

85

Lys

Ser

Gly

Ser

Leu
165

630

Met

Gly

Trp

Gly

Leu

70

Glu

Ala

Glu

Gln

Ala

150

Gly

Lys

Thr

Ser

Glu

55

Thr

Ile

Pro

Glu

His

135

Ala

Ile

Pro

Val

vVal

40

Ile

Phe

val

Ile

Cys

120

Pro

Met

Gln

Val

Asp

25

Asp

Trp

Tyr

Leu

Asp

105

Gly

Asp

Asn

Asp

-70-

Trp

10

Ile

Thr

Gln

Ala

Ser

90

Leu

Phe

Asp

Glu

Thr
170

Glu

Pro

Cys

Leu

Thr

75

Met

Ile

Ser

Asp

Glu

155

Pro

620

Glu

Gly

Arg

Ala

60

Gly

Ala

Trp

Val

Asp

140

Glu

vVal

Leu

Arg

Glu

45

His

Tyr

Ser

Asp

vVal

125

Tyr

Lys

Asp

Gly

Ser

30

Ile

Gln

Val

Leu

Asp

110

Gly

Thr

Ile

Leu

Thr

15

Leu

Ser

Glu

Pro

Ile

95

Ser

Glu

Leu

Gln

Lys
175

Gly

Lys

Leu

Thr

Asn

80

Phe

Phe

Thr

Arg

Ala

160

Asp



Ala

Lys

Gln

Lys

225

Asn

Ile

Ile

Ile

Ile

305

Phe

Pro

Trp

His

Thr

385

Ala

Ser

Asn

Ile

210

Phe

Gly

Ala

Asn

Pro

290

Asp

Phe

Ser

Asn

Gln

370

Lys

Lys

Gly

Glu

195

Thr

Val

Phe

Leu

Ala

275

Gly

Lys

Ala

Leu

Gly

355

Ile

Met

Gly

Ile

180

Lys

Lys

Ala

Thr

Thr

260

Phe

Ala

Leu

Lys

Val

340

Met

Ser

Ser

Asn

val

Ala

Gln

Lys

Arg

245

Met

Leu

Leu

Thr

Val

325

Ala

Gly

Trp

Trp

Pro
405

Phe

Leu

Phe

Ala

230

Leu

Leu

Lys

Ser

Ala

310

Val

Cys

Ile

Lys

Gly

390

Asp

Glu

His

Leu

215

Thr

His

Arg

Glu

Ser

295

Ile

Met

Leu

Leu

Arg

375

Glu

Pro

Thr

vVal

200

Phe

Thr

Leu

Lys

Gln

280

Asp

Ser

Leu

Gly

His

360

Leu

Val

Thr

31082

Lys

185

Glu

Glu

Ile

His

val

265

Tyr

Phe

Lys

Asn

Ala

345

vVal

Val

Ser

Val

-71-

Glu

Asp

Tyr

Phe

Ala

250

Thr

Lys

Ala

Asn

Met

330

Ser

Ile

Thr

Gln

Ala
410

Asp

Asp

Ser

Ile

235

Ile

Lys

Arg

Pro

Asp

315

Glu

Leu

Phe

Glu

Phe

395

Trp

Arg

Ile

Thr

220

Asp

Arg

Ser

Asn

Pro

300

Pro

Glu

Leu

Glu

Ser

380

Leu

Ala

Glu

Asn

205

Gly

Asn

vVal

Asn

Ile

285

Ser

Ala

Glu

Thr

vVal

365

Leu

Ile

Arg

Gln

190

Ala

Ser

Asn

Met

Ala

270

Ala

Lys

Val

Arg

His

350

Cys

Thr

Lys

Ile

Arg

Leu

Leu

Ala

Asn

255

Gln

Ser

Ser

Ser

Arg

335

Thr

Leu

Ser

Tyr

Ile
415

Ile

Thr

Gln

Thr

240

Phe

Met

Leu

Cys

Ser

320

Asn

Thr

Phe

Leu

Gln

400

Asp



Asp Ser

Ala Leu

Leu Asn
450

Arg Asp
465

Thr Val

Asn Ala

Met Val

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

<220>
<223>

<400>

Met Thr

Glu Thr

Pro Glu

Asn Leu
50

Ile Phe
65

Thr His

Tyr Phe
420

Leu Val
435

Ala Asn

Ala Ala

Gln Ala

Gly Pro
500

Asp Leu
515

8

534

PRT
Trinh tu

31082

Met Arg Leu Thr Ile
425

Glu Ser Leu Ile Arg
440

Trp Ala Ile Gln His
455

Lys Leu Leu Thr Asp
470

Leu Thr Asn Glu Ala
485

Ser Arg Tyr His Pro
505

Asn Pro Glu Asp Leu
520

nhdn tao

SEQ ID NO:7 vdi céac cai bién

8

Gln Gly

Glu Phe
20

Lys Thr

35

Lys Leu

Asn Arg

Thr Ala

Thr Met Lys Pro Val

Gln Gly Thr Val Asp
25

Asp Trp Ser Val Asp
40

Pro Gly Glu Ile Trp
55

Phe Leu Thr Phe Tyr
70

Thr Glu Ile Val Leu
85

-72-

val

Ser

Arg

Lys

Ala

490

Arg

Asn

Gln

Asp

Leu

475

Asp

Pro

His

Lys

Thr

460

Thr

Leu

Ser

Pro

Asp

445

Ile

Gly

Val

Thr

Thr

430

Asp

Asn

Gln

Arg

Leu
510

Leu

Gly

Tyr

Thr

Thr

495

Ile

(bao gdm dudi 6x His)

Trp

10

Ile

Thr

Gln

Ala

Ser
90

Glu

Pro

Cys

Leu

Thr

75

Met

Glu

Gly

Arg

Ala

60

Gly

Ala

Leu

Arg

Glu

45

His

Tyr

Ser

Gly

Ser

30

Ile

Gln

vVal

Leu

Thr

15

Leu

Ser

Glu

Pro

Ile
95

Ala

Ile

Tyr

Ala

480

Met

Pro

Gly

Lys

Leu

Thr

Asn

80

Phe



Lys

Gln

Pro

Glu

145

Ala

Ala

Lys

Gln

Lys

225

Asn

Ile

Ile

Ile

Ile

305

Phe

Asp

Ala

Leu

130

Asp

Leu

Ser

Asn

Ile

210

Phe

Gly

Ala

Asn

Pro

290

Asp

Phe

Lys

Ser

115

Val

Glu

Lys

Gly

Glu

195

Thr

Val

Phe

Leu

Ala

275

Gly

Lys

Ala

Ala

100

Pro

Ile

Glu

Thr

Ile

180

Lys

Lys

Ala

Thr

Thr

260

Phe

Ala

Leu

Lys

Lys

Ser

Gly

Ser

Leu

165

vVal

Ala

Gln

Lys

Arg

245

Met

Leu

Leu

Thr

val
325

Ala

Glu

Gln

Ala

150

Gly

Phe

Leu

Phe

Ala

230

Leu

Leu

Lys

Ser

Ala

310

Val

Pro

Glu

His

135

Ala

Ile

Glu

His

Leu

215

Thr

His

Arg

Glu

Ser

295

Ile

Met

Ile

Cys

120

Pro

Met

Gln

Thr

Val

200

Phe

Thr

Leu

Lys

Gln

280

Asp

Ser

Leu

31082

Asp

105

Gly

Asp

Asn

Asp

Lys

185

Glu

Glu

Ile

His

Val

265

Tyr

Phe

Lys

Asn

-73-

Leu

Phe

Asp

Glu

Thr

170

Glu

Asp

Tyr

Phe

Ala

250

Thr

Lys

Ala

Asn

Met
330

Ile

Ser

Asp

Glu

155

Pro

Asp

Asp

Ser

Ile

235

Ile

Lys

Arg

Pro

Asp

315

Glu

Trp

Val

Asp

140

Glu

Val

Arg

Ile

Thr

220

Asp

Arg

Ser

Asn

Pro

300

Pro

Glu

Asp

val

125

Tyr

Lys

Asp

Glu

Asn

205

Gly

Asn

val

Asn

Ile

285

Ser

Ala

Glu

Asp

110

Gly

Thr

Ile

Leu

Gln

190

Ala

Ser

Asn

Met

Ala

270

Ala

Lys

vVal

Arg

Ser

Glu

Leu

Gln

Lys

175

Arg

Leu

Leu

Ala

Asn

255

Gln

Ser

Ser

Ser

Arg
335

Phe

Thr

Arg

Ala

160

Asp

Ile

Thr

Gln

Thr

240

Phe

Met

Leu

Cys

Ser

320

Asn
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Pro Ser Leu Val Ala Cys Leu Gly Ala Ser Leu Leu Thr His Thr Thr
340 345 350

Trp Asn Gly Met Gly Ile Leu His Val Ile Phe Glu Val Cys Leu Phe
355 360 365

His Gln Ile Ser Trp Lys Arg Leu Val Thr Glu Ser Leu Thr Ser Leu
370 375 380

Thr Lys Met Ser Trp Gly Glu Val Ser Gln Phe Leu Ile Lys Tyr Gln
385 390 395 400

Ala Lys Gly Asn Pro Asp Pro Thr Val Ala Trp Ala Arg Ile Ile Asp
405 410 415

Asp Ser Tyr Phe Met Arg Leu Thr Ile Val Asn His Pro Thr Leu Ala
420 425 430

Ala Leu Leu Val Glu Ser Leu Ile Arg Ser Gln Lys Asp Asp Gly Ile
435 440 445

Leu Asn Ala Asn Trp Ala Ile Gln His Arg Asp Thr Ile Asn Tyr Tyr
450 455 460

Arg Asp Ala Ala Lys Leu Leu Thr Asp Lys Leu Thr Gly Gln Thr Ala
465 470 475 480

Thr Val Gln Ala Leu Thr Asn Glu Ala Ala Asp Leu Val Arg Thr Met
485 490 495

Asn Ala Gly Pro Ser Arg Tyr His Pro Arg Pro Ser Thr Leu Ile Pro
500 505 510

Met Val Asp Leu Asn Pro Glu Asp Leu Glu Asn Leu Tyr Phe Gln Gly
515 520 525

His His His His His His

530
<210> 9
<211> 1830
<212> ADN

<213> SFRV
<400> 9

atggttttct taagtttatc aacgatcata tttatcctaa gcctceggge tgtaacctgce
60

-74-



tccaatcctc
120

ctatcggact
180

gccccagact
240

ttgtggaagg
300

attgacacca
360

tcctcagtac
420

agcaatgatg
480

tggtgcagaa
540

ataagaaatc
600

aacttgtggg
660

tgccctcetta
720

atcttagtgt
780

acgaaatgct
840

ctctccatcg
900

ccgggtegtg
960

caatttataa
1020

cctctcagtc
1080

atccgacaga
1140

tctaagtggc
1200

ggctctatcc
1260

tctcctatcc

tttatatttt

gctctagtat

ttgatcaaga

cttgctecctg

ctctaaagga

aagttcaaga

atgaatatcc

ctgatgggtc

gagatcagat

agatatatga

cccttecectce

catttggaga

acataggtaa

aaagaagatc

attatcactc

taaaatccag

tcaataagaa

agaatctcag

actctatagg

31082

taatggcatt

ttatgagaac

tctagatact

atctcaagct

gaacttctgg

tatcccatcg

gattgatcat

tgggagcttt

tataaagact

gaggtatcta

tgtgagagca

cttgaatttg

taagacatat

tgcgaactgg

aattatggag

atccccaaga

ttatgattat

ttttggatta

tccacccaat

tggtgttcat

ttgactaaca

agttccctta

agagatgagc

gagtggggac

ggcaattaca

ggtagtgccc

gtcccttaca

tatatgagat

cctagaggat

gttattcgaa

ggggttctgt

cagttctctg

gatattgtgc

cgaggccctt

tttcecggatce

cacaagagac

gctcaattta

ttacagaaga

cttgctatga

catggatctt

-75-

actctactca

cctatactca

agtatcccac

tcettttatg

aaggatccat

ggaatggata

acttgagata

atgtaaagaa

cctgggttca

gatttggggg

caaaatctcg

tatcacttga

agagcatggg

gggatcctac

aaacatcttt

atgatcaaga

gatatgagca

gcatttgtga

aaattgccca

attcaattca

caatcatccc

attccctgtg

cactgttact

gcaagagaga

tgtatctaaa

ttgggctttg

ttattgttac

agttcggatc

tgagttggac

agaatctagc

gtcaaacttc

atccactgag

aggctatctc

ccctcageat

cagatataac

atttgagttc

gaatttcatc

tattcagttt

ttatgtcacc

aagaacggaa



aaatccatta
1320
tgccaaaggg
1380
aagtctccta
1440
tcttctattg
1500
gaggttgtac
1560
tttggatcaa
1620
tcaaatacag
1680
ggaatattag
1740
aaaggggagyg
1800
gtcaaggtta
1830

<210> 10
<211> 1650
<212> ADN
<213>
<220>
<223>
<400> 10
atggttttct
60
tccaatcctc
120
ctatcggact
180
gccccagact
240
ttgtggaagg
300
attgacacca
360
tcctcagtac
420

ctaaggtcaa

aaccatccaa

ttccgactca

tccctcectgac

aacaggttga

cagaggaatt

taaatccttg

tagcactttt

catcgttaga

gggggaaacc

taagtttatc

tctcctatcc

tttatatttt

gctctagtat

ttgatcaaga

cttgctcctg

ctctaaagga

31082

tctggtgttt

ggaggtggtt

tttctcacta

aggtcaaatt

agcaaagatg

tcaaagatac

gattgggctt

gatcccctea

ggagaggttyg

atggggtgtc

Trinh tyu nhan tao

trinh tu md héa SEQ ID NO:

aacgatcata

taatggcatt

ttatgagaac

tctagatact

atctcaagct

gaacttctgg

tatcccatceg

cccattgtta

tgggcagaac

agttcctctt

cttctcectg

gtcaaaagta

caaactcagg

ttgatacatg

atcttaaaat

catctgaggg

tttatcctaa

ttgactaaca

agttccctta

agagatgagc

gagtggggac

ggcaattaca

ggtagtgccc

-76-

ttgttcatgg

ccgtcacagg

ggctacctgg

aaatcacaat

tgtacacgaa

gaattacctc

gtggagtgtc

tgttcagaca

aaacctcaag

gcctecggge

actctactca

cctatactca

agtatcccac

tccttttatg

aaggatccat

ggaatggata

aatgtataag

gatcttattc

ggtaaatggt

ggatcacttg

tgtagagttg

tgatgaacaa

catagctact

tataattgag

aaaagaattt

tgtaacctgc

caatcatccc

attccctgtg

cactgttact

gcaagagaga

tgtatctaaa

ttgggctttyg



agcaatgatg
480

tggtgcagaa
540

ataagaaatc
600

aacttgtggg
660

tgccctetta
720
atcttagtgt
780

acgaaatgct
840

ctctccatcg
900

ccgggtegtyg
960

caatttataa
1020

cctctcagtc
1080

atccgacaga
1140

tctaagtggc
1200

ggctctatcc
1260

aaatccatta
1320

tgccaaaggg
1380

aagtctccta
1440

tcttctattg
1500

gaggttgtac
1560

tttggatcaa
1620

aagttcaaga

atgaatatcc

ctgatgggtc

gagatcagat

agatatatga

ccctteecte

catttggaga

acataggtaa

aaagaagatc

attatcactc

taaaatccag

tcaataagaa

agaatctcag

actctatagg

ctaaggtcaa

aaccatccaa

ttccgactca

tccctectgac

aacaggttga

cagaggaatt

31082

gattgatcat

tgggagcttt

tataaagact

gaggtatcta

tgtgagagca

cttgaatttg

taagacatat

tgcgaactgg

aattatggag

atccccaaga

ttatgattat

ttttggatta

tccacccaat

tggtgttcat

tctggtgttt

ggaggtggtt

tttctcacta

aggtcaaatt

agcaaagatg

tcaaagatac

gtcccttaca

tatatgagat

cctagaggat

gttattcgaa

ggggttctgt

cagttctctg

gatattgtgc

cgaggccctt

tttccggatce

cacaagagac

gctcaattta

ttacagaaga

cttgctatga

catggatctt

cccattgtta

tgggcagaac

agttcctcett

cttctcectg

gtcaaaagta

caaactcagg

-77-

acttgagata

atgtaaagaa

cctgggttca

gatttggggg

caaaatctcg

tatcacttga

agagcatggg

gggatcctac

aaacatcttt

atgatcaaga

gatatgagca

gcatttgtga

aaattgccca

attcaattca

ttgttcatgg

ccgtcacagg

ggctacctgg

aaatcacaat

tgtacacgaa

gaattacctc

ttattgttac

agttcggatc

tgagttggac

agaatctagc

gtcaaacttc

atccactgag

aggctatctc

ccctcagceat

cagatataac

atttgagttc

gaatttcatc

tattcagttt

ttatgtcacc

aagaacggaa

aatgtataag

gatcttattc

ggtaaatggt

ggatcacttg

tgtagagttyg

tgatgaacaa
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tcaaatacag taaatccttg gattgggctt

1650

<210> 11

<211> 1854

<212> ADN

<213> Trinh ty nhan tao

<220>

<223> trinh tu ma hdéa SEQ ID NO:
<400> 11

atgaaattct tagtcaacgt tgccecttgtt
60

gccaatcctc tctectatcc taatggcaat
120

aacaactcta ctcacaatca tcccctatcg
180

cttacctata ctcaattccc tgtggcccca
240

gagcagtatc ccaccactgt tactttgtgg
300

ggactccttt tatggcaaga gagaattgac
360

tacaaaggat ccattgtatc taaatcctca
420

gcccggaatg gatattgggc tttgagcaat
480

tacaacttga gatattattg ttactggtgce
540

agatatgtaa agaaagttcg gatcataaga
600

ggatcctggg ttcatgagtt ggacaacttg
660

cgaagatttg ggggagaatc tagctgccct
720

ctgtcaaaat ctcggtcaaa cttcatctta
780

tctgtatcac ttgaatccac tgagacgaaa
840

gtgcagagca tgggaggcta tctcctctcce
900

ccttgggatc ctacccctca gcatccgggt
960

tttatggtcg

cctctctect

gacttttata

gactgctcta

aaggttgatc

accacttgct

gtacctctaa

gatgaagttc

agaaatgaat

aatcctgatg

tggggagatc

cttaagatat

gtgtccctte

tgctcatttg

atcgacatag

cgtgaaagaa

-78-

tatacatttc

atcctaatgg

ttttttatga

gtattctaga

aagaatctca

cctggaactt

aggatatccc

aagagattga

atcctgggag

ggtctataaa

agatgaggta

atgatgtgag

cctccttgaa

gagataagac

gtaatgcgaa

gatcaattat

ttacatctat

cattttgact

gaacagttcc

tactagagat

agctgagtgg

ctggggcaat

atcgggtagt

tcatgtcect

cttttatatg

gactcctaga

tctagttatt

agcaggggtt

tttgcagttc

atatgatatt

ctggcgaggce

ggagtttccg



gatcaaacat
1020
agacatgatc
1080
tttagatatg
1140
aagagcattt
1200
atgaaaattg
1260
tcttattcaa
1320
gttattgttc
1380
gaacccgtca
1440
tcttggctac
1500
cctgaaatca
1560
agtatgtaca
1620
cagggaatta
1680
catggtggag
1740
aaattgttca
1800
agggaaacct
1854

<210> 12
<211> 1884
<212> ADN
<213>
<220>
<223>
<400> 12

ctttcagata

aagaatttga

agcagaattt

gtgatattca

cccattatgt

ttcaaagaac

atggaatgta

cagggatctt

ctggggtaaa

caatggatca

cgaatgtaga

cctctgatga

tgtccatagce

gacatataat

caagaaaaga

31082

taaccaattt

gttccctctce

catcatccga

gttttctaag

caccggctct

ggaaaaatcc

taagtgccaa

attcaagtct

tggttcttcet

cttggaggtt

gttgtttgga

acaatcaaat

tactggaata

tgagaaaggg

atttgtcaag

Trinh ty nhé&n tao

ataaattatc

agtctaaaat

cagatcaata

tggcagaatc

atccactcta

attactaagg

agggaaccat

cctattccga

attgtccctc

gtacaacagg

tcaacagagg

acagtaaatc

ttagtagcac

gaggcatcgt

gttaggggga

trinh tu md hdéa SEQ ID NO:4

actcatcccc

ccagttatga

agaattttgg

tcagtccacc

taggtggtgt

tcaatctggt

ccaaggaggt

ctcatttctc

tgacaggtca

ttgaagcaaa

aatttcaaag

cttggattgg

ttttgatcce

tagaggagag

aaccatgggg

aagaéacaag
ttatgctcaa
attattacag
caatcttgct
tcatcatgga
gtttcccatt
ggtttgggca
actaagttcc
aattcttctce
gatggtcaaa
ataccaaact
gcttttgata
ctcaatctta
gttgcatctg

tgtc

gaattcatgg ttttcttaag tttatcaacg atcatattta tcctaagcct ccgggctgta

60

acctgctcca atcctctetc ctatcctaat ggcattttga ctaacaactc tactcacaat

120

-79-



catcccctat
180

cctgtggccc
240

gttactttgt
300

gagagaattg
360

tctaaatcct
420

gctttgagca
480

tgttactggt
540

cggatcataa
600

ttggacaact
660

tctagctgcc
720

aacttcatct
780

actgagacga
840

tatctcctct
900

cagcatccgg
960

tataaccaat
1020

gagttccctc
1080

ttcatcatcc
1140

cagttttcta
1200

gtcaccggct
1260

acggaaaaat
1320

cggactttta

cagactgctc

ggaaggttga

acaccacttg

cagtacctct

atgatgaagt

gcagaaatga

gaaatcctga

tgtggggaga

ctcttaagat

tagtgtccct

aatgctcatt

ccatcgacat

gtcgtgaaag

ttataaatta

tcagtctaaa

gacagatcaa

agtggcagaa

ctatccactc

ccattactaa

31082

tattttttat

tagtattcta

tcaagaatct

ctcctggaac

aaaggatatc

tcaagagatt

atatcctggg

tgggtctata

tcagatgagg

atatgatgtg

tcecctecttg

tggagataag

aggtaatgcg

aagatcaatt

tcactcatcc

atccagttat

taagaatttt

tctcagtcca

tataggtggt

ggtcaatctg

gagaacagtt

gatactagag

caagctgagt

ttctggggca

ccatcgggta

gatcatgtcc

agcttttata

aagactccta

tatctagtta

agagcagggyg

aatttgcagt

acatatgata

aactggcgag

atggagtttc

ccaagacaca

gattatgctc

ggattattac

cccaatcttg

gttcatcatg

gtgtttccca

-80-

cccttaccta
atgagcagta
ggggactcct
attacaaagg
gtgcccggaa
cttacaactt
tgagatatgt
gaggatcctg
ttcgaagatt
ttctgtcaaa
tctctgtatc
ttgtgcagag
gcccttggga
cggatcaaac
agagacatga
aatttagaté
agaagagcat
ctatgaaaat
gatcttattc

ttgttattgt

tactcaattc

tcccaccact

tttatggcaa

atccattgta

tggatattgg

gagatattat

aaagaaadtt

ggttcatgag

tgggggagaa

atctcggtca

acttgaatcc

catgggaggc

tcctacccect

atctttcaga

tcaagaattt

tgagcagaat

ttgtgatatt

tgcccattat

aattcaaaga

tcatggaatg



tataagtgcc aaagggaacc atccaaggag
1380

ttattcaagt ctcctattcc gactcatttc
1440

aatggttctt ctattgtccc tctgacaggt
1500

cacttggagg ttgtacaaca ggttgaagca
1560

gagttgtttg gatcaacaga ggaatttcaa
1620

gaacaatcaa atacagtaaa tccttggatt
1680

gctactggaa tattagtagc acttttgatc
1740

attgagaaag gggaggcatc gttagaggag
1800

gaatttgtca aggttagggg gaaaccatgg
1860

catcaccatc accattaact gcag

1884

<210> 13

<211> 1704

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> +trinh tu md hdéa SEQ ID NO:
<400> 13

gaattcatgg ttttcttaag tttatcaacg
60

acctgctcca atcctctctc ctatcctaat
120

catcccctat cggactttta tattttttat
180

cctgtggecce cagactgctc tagtattcta
240

gttactttgt ggaaggttga tcaagaatct
300

gagagaattg acaccacttg ctcctggaac
360

tctaaatcct cagtacctct aaaggatatc
420

31082

gtggtttggg

tcactaagtt

caaattcttc

aagatggtca

agataccaaa

gggcttttga

ccctcaatct

aggttgcatc

ggtgtcgaaa

atcatattta

ggcattttga

gagaacagtt

gatactagag

caagctgagt

ttctggggca

ccatcgggta

-81-

cagaacccgt

cctcttggcet

tccctgaaat

aaagtatgta

ctcagggaat

tacatggtgg

taaaattgtt

tgagggaaac

acctgtattt

tcctaagect

ctaacaactc

cccttaccta

atgagcagta

ggggactcct

attacaaagg

gtgcccggaa

cacagggatc

acctggggta

cacaatggat

cacgaatgta

tacctctgat

agtgtccata

cagacatata

ctcaagaaaa

tcagggccac

ccgggctgta

tactcacaat

tactcaattc

tcccaccact

tttatggcaa

atccattgta

tggatattgg



gctttgagca
480

tgttactggt
540

cggatcataa
600

ttggacaact
660

tctagctgcece
720

aacttcatct
780

actgagacga
840

tatctcctcet
900

cagcatccgg
960

tataaccaat
1020

gagttccctc
1080

ttcatcatcc
1140

cagttttcta
1200

gtcaccggct
1260

acggaaaaat
1320

tataagtgcc
1380

ttattcaagt
1440

aatggttctt
1500

cacttggagg
1560

gagttgtttg
1620

atgatgaagt

gcagaaatga

gaaatcctga

tgtggggaga

ctcttaagat

tagtgtccct

aatgctcatt

ccatcgacat

gtcgtgaaag

ttataaatta

tcagtctaaa

gacagatcaa

agtggcagaa

ctatccactc

ccattactaa

aaagggaacc

ctcctattcce

ctattgtccc

ttgtacaaca

gatcaacaga

31082

tcaagagatt

atatcctggg

tgggtctata

tcagatgagg

atatgatgtg

tcectecttg

tggagataag

aggtaatgcg

aagatcaatt

tcactcatcc

atccagttat

taagaatttt

tctcagtcca

tataggtggt

ggtcaatctg

atccaaggag

gactcatttc

tctgacaggt

ggttgaagca

ggaatttcaa

gatcatgtcc

agcttttata

aagactccta

tatctagtta

agagcagggg

aatttgcagt

acatatgata

aactggcgag

atggagtttc

ccaagacaca

gattatgctc

ggattattac

cccaatcttg

gttcatcatg

gtgtttccca

gtggtttggg

tcactaagtt

caaattcttc

aagatggtca

agataccaaa

-82-

cttacaactt

tgagatatgt

gaggatcctg

ttcgaagatt

ttctgtcaaa

tctctgtatc

ttgtgcagag

gcccttggga

cggatcaaac

agagacatga

aatttagata

agaagagcat

ctatgaaaat

gatcttattc

ttgttattgt

cagaacccgt

cctcttgget

tccctgaaat

aaagtatgta

ctcagggaat

gagatattat

aaagaaagtt

ggttcatgag

tgggggagaa

atctcggtca

acttgaatcc

catgggaggc

tcctacccecect

atctttcaga

tcaagaattt

tgagcagaat

ttgtgatatt

tgcccattat

aattcaaaga

tcatggaatg

cacagggatc

acctggggta

cacaatggat

cacgaatgta

tacctctgat



31082

gaacaatcaa atacagtaaa tccttggatt gggcttgaaa acctgtattt tcagggccac

1680

catcaccatc accattaact gcag

1704

<210> 14
<211> 1908
<212> ADN
<213>
<220>
<223>
<400> 14
gaattcatga
60
atctatgcca
120
ttgactaaca
180
agttccctta
240
agagatgagc
300
gagtggggac
360
ggcaattaca
420
ggtagtgccc
480
gtcccttaca
540
tatatgagat
600
cctagaggat
660
gttattcgaa
720
ggggttctgt
780
cagttctctg
840
gatattgtgc
900

aattcttagt

atcctctctc

actctactca

cctatactca

agtatcccac

tccttttatg

aaggatccat

ggaatggata

acttgagata

atgtaaagaa

cctgggttca

gatttggggg

caaaatctcg

tatcacttga

agagcatggg

Trinh tu nhén tao

trinh ty mad hdéa SEQ ID NO:

caacgttgcc

ctatcctaat

caatcatccc

attccctgtg

cactgttact

gcaagagaga

tgtatctaaa

ttgggctttg

ttattgttac

agttcggatc

tgagttggac

agaatctagc

gtcaaacttc

atccactgag

aggctatctc

cttgttttta

ggcaatcctc

ctatcggact

gccccagact

ttgtggaagg

attgacacca

tcctcagtac

agcaatgatg

tggtgcagaa

ataagaaatc

aacttgtggg

tgccctcetta

atcttagtgt

acgaaatgct

ctctccatcg

-83-

tggtcgtata

tctcctatcce

tttatatttt

gctctagtat

ttgatcaaga

cttgctcctg

ctctaaagga

aagttcaaga

atgaatatcc

ctgatgggtc

gagatcagat

agatatatga

cccttccecte

catttggaga

acataggtaa

catttcttac

taatggcatt

ttatgagaac

tctagatact

atctcaagct

gaacttctgg

tatcccatcg

gattgatcat

tgggagcttt

tataaagact

gaggtatcta

tgtgagagca

cttgaatttg

taagacatat

tgcgaactgg



cgaggccctt
960
tttcecggatce
1020
cacaagagac
1080
gctcaattta
1140
ttacagaaga
1200
cttgctatga
1260
catggatctt
1320
cccattgtta
1380
tgggcagaac
1440
agttcctcectt
1500
cttctcectg
1560
gtcaaaagta
1620
caaactcagg
1680
ttgatacatg
1740
atcttaaaat
1800
catctgaggg
1860
gaaaacctgt
1908

<210> 15
<211> 1563
<212> ADN
<213> SFRV
<400> 15

gggatcctac

aaacatcttt

atgatcaaga

gatatgagca

gcatttgtga

aaattgccca

attcaattca

ttgttcatgg

ccgtcacagg

ggctacctgg

aaatcacaat

tgtacacgaa

gaattacctc

gtggagtgtc

tgttcagaca

aaacctcaag

attttcaggg

31082

ccctcagceat

cagatataac

atttgagttc

gaatttcatc

tattcagttt

ttatgtcacc

aagaacggaa

aatgtataag

gatcttattc

ggtaaatggt

ggatcacttg

tgtagagttg

tgatgaacaa

catagctact

tataattgag

aaaagaattt

ccaccatcac

ccgggtcgtg

caatttataa

cctctcagtc

atccgacaga

tctaagtggce

ggctctatcc

aaatccatta

tgccaaaggg

aagtctccta

tcttctattyg

gaggttgtac

tttggatcaa

tcaaatacag

ggaatattag

aaaggggagg

gtcaaggtta

catcaccatt

aaagaagatc

attatcactc

taaaatccag

tcaataagaa

agaatctcag

actctatagg

ctaaggtcaa

aaccatccaa

ttccgactca

tccctetgac

aacaggttga

cagaggaatt

taaatccttg

tagcactttt

catcgttaga

gggggaaacc

aactgcag

aattatggag

atccccaaga

ttatgattat

ttttggatta

tccacccaat

tggtgttcat

tctggtgttt

ggaggtggtt

tttctcacta

aggtcaaatt

agcaaagatg

tcaaagatac

gattgggctt

gatcccctcea

ggagaggttg

atggggtgtc

atgacacagg gaaccatgaa gccagtatgg gaagaattgg ggacaggaga aacagagttce

60

-84-



caagggaccg
120

gatacatgtc
180

catcaagaaa
240

acacacacag
300

aaagcaccta
360

gggttctccg
420

tacacattga
480

gctctaaaaa
540

gtctttgaga
600

gaggatgata
660

ggctccctac
720

aacggcttca
780

atgcttagaa
840

tacaagagaa
900

agtaagagct
960

ttctttgcaa
1020

gcttgtcttyg
1080

gttatttttg
1140

ctgacctcac
1200

gcaaagggaa
1260

tggacattcc

gggagatcag

ccatcttcaa

ccacagaaat

ttgatttgat

ttgttggaga

gagaagatga

ctttgggaat

caaaggagga

tcaacgctct

agaaatttgt

cccgtttgea

aggtaaccaa

atattgcctc

gcattgataa

aggttgtgat

gggcttccct

aagtttgtct

taacaaagat

atcctgaccce
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agggagatct

tttaaatctg

cagatttctt

tgtactctcc

ttgggatgac

aactccattg

agaatcagcc

tcaagatact

cagagaacaa

aactcagatt

tgcaaaggct

tctccatgcec

gtcaaatgcc

cctaatcccc

actgacagct

gctcaacatg

tctcacccac

attccatcag

gtcatggggt

aacggttgcc

ctcaagccag

aagttacctg

acattttacg

atggcatcac

tcatttcaag

gttatcggac

gctatgaatg

ccagtagacc

aggatcaaga

acaaaacaat

actactattt

atcagagtca

cagatgatca

ggcgccecctet

atttctaaga

gaggaggaac

accacttgga

attagctgga

gaagtcagtc

tgggccagaa

-85-

daaaaacaga

gtgaaatatg

ctactgggta

taatcttcaa

ctagtccctc

aacacccgga

aggaagaaaa

tgaaggatgc

atgagaaagc

tcttgtttga

tcatagataa

tgaacttcat

atgcctttct

cctctgattt

atgacccggc

ggagaaaccc

atggaatggg

agaggttggt

aattcctcat

tcattgatga

ttggagtgtt

gcaactggcc

tgttccaaat

ggacaaggcc

tgaggagtgt

tgatgatgac

aatacaagca

atctggaatt

tctacatgta

gtattccaca

taatgctact

tgctctaaca

gaaggagcaa

tgctccteccce

agtcagttca

ttctctggtt

gattttacat

cacagagtcc

caagtatcaa

ttcttacttt



atgagattaa
1320
agatctcaga
1380
atcaattatt
1440
acagtccaag
1500
tctagatacc
1560

tta

1563

<210> 16
<211> 1617
<212> ADN
<213>
<220>
<223>
<400> 16
ggatccatga
60
gagttccaag
120
agtgttgata
180
ctggcccatc
240
ccaaatacac
300
aaggccaaag
360
gagtgtgggt
420
gatgactaca
480
caagcagctc
540
ggaattgtct
600
catgtagagg
660

ccatagtaaa

aagatgatgg

atagggacgc

cccttaccaa

acccaaggcc

cacagggaac

ggaccgtgga

catgtcggga

aagaaaccat

acacagccac

cacctattga

tctcegttgt

cattgagaga

taaaaacttt

ttgagacaaa

atgatatcaa

31082

tcatcccaca

aatcctgaat

tgccaagctt

tgaagccgct

tagtaccctt

Trinh ty nhdn tao

trinh tuy mda hdéa SEQ ID NO:

catgaagcca

cattccaggg

gatcagttta

cttcaacaga

agaaattgta

tttgatttgg

tggagaaact

agatgaagaa

gggaattcaa

ggaggacaga

cgctctaact

cttgctgcat

gccaactggg

ctcactgata

gatctagtta

atccccatgg

gtatgggaag

agatctctca

aatctgaagt

tttcttacat

ctctccatgg

gatgactcat

ccattggtta

tcagccgcta

gatactccag

gaacaaagga

cagattacaa

-86-

tattagtgga

ccatccaaca

agctcacagg

gaacaatgaa

tagatctaaa

aattggggac

agccagaaaa

tacctggtga

tttacgctac

catcactaat

ttcaagctag

tcggacaaca

tgaatgagga

tagacctgaa

tcaagaatga

aacaattctt

atccctcata

cagggacacc

acagactgct

tgcaggaccc

cccggaagac

aggagaaaca

aacagattgg

aatatggcaa

tgggtatgtt

cttcaaggac

tccctctgag

cccggatgat

agaaaaaata

ggatgcatct

gaaagctcta

gtttgagtat



tccacaggct
720
gctactaacg
780
ctaacaatgc
840
gagcaataca
900
cctcccagta
960
agttcattct
1020
ctggttgctt
1080
ttacatgtta
1140
gagtccctga
1200
tatcaagcaa
1260
tactttatga
1320
ctcataagat
1380
gacaccatca
1440
actgctacag
1500
ggaccctcta
1560
gaagacttag
1617

<210> 17
<211> 26
<212> ADN
<213>
<220>
<223>
<400> 17

ccctacagaa

gcttcacccg

ttagaaaggt

agagaaatat

agagctgcat

ttgcaaaggt

gtcttggggc

tttttgaagt

cctcactaac

agggaaatcc

gattaaccat

ctcagaaaga

attattatag

tccaagccct

gataccaccc

aaaacctgta
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atttgttgca

tttgcatctc

aaccaagtca

tgcctcecta

tgataaactg

tgtgatgctc

ttceccttctce

ttgtctattc

aaagatgtca

tgacccaacg

agtaaatcat

tgatggaatc

ggacgctgcc

taccaatgaa

aaggcctagt

ttttcagggc

Trinh ty nhén tao

aaaaaagaat tcatggtttt cttaag

26

aaggctacta

catgccatca

aatgcccaga

atccccggceg

acagctattt

aacatggagg

acccacacca

catcagatta

tggggtgaag

gttgcctggg

cccacacttg

ctgaatgcca

aagcttctca

gccgctgate

acccttatcc

caccatcacc
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ctattttcat

gagtcatgaa

tgatcaatgc

ccctctcectce

ctaagaatga

aggaacggag

cttggaatgg

gctggaagag

tcagtcaatt

ccagaatcat

ctgcattatt

actgggccat

ctgataagct

tagttagaac

ccatggtaga

atcaccatta

agataataat

cttcattgcect

ctttctgaag

tgattttgct

cccggcagte

aaacccttct

aatggggatt

gttggtcaca

cctcatcaag

tgatgattct

agtggaatcc

ccaacacagg

cacaggacag

aatgaatgca

tctaaacccg

actgcag

doan mdi xudi d& tao ra SEQ ID NO:12 hodc SEQ ID NO:13
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<210> 18
<211> 66
<212> ADN

<213> Trinh ty nhan tao

<220>
<223> doan mdi nguoc d& tao ra SEQ ID NO:12 hodc SEQ ID NO:14

<400> 18
tttttctgca gttaatggtg atggtgatgg tggccctgaa aatacaggtt ttcgacaccc
60

catggt

66

<210> 19
<211> 68
<212> ADN

<213> Trinh tuy nhé&n tao

<220>
<223> doan mdi nguoc d& tao ra SEQ ID NO:13

<400> 19
ttttttctge agttaatggt gatggtgatg gtggccctga aaatacaggt tttcaagccc
60

aatccaag
68

<210> 20
<211> 99
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> doan mdi xudi d& tao ra SEQ ID NO:14

<400> 20
tatatagaat tcatgaaatt cttagtcaac gttgcccttg tttttatggt cgtatacatt
60

tcttacatct atgccaatcc tctctcctat cctaatggce

99

<210> 21
<211> 22
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> doan mdi xudi @& tao ra SEQ ID NO:16

<400> 21
aaaaaaggat ccatgacaca gg
22

-88-
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<210> 22
<211> 66
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> doan mdi nguoc d& tao ra SEQ ID NO:16

<400> 22
tttttctgca gttaatggtg atggtgatgg tggccctgaa aatacaggtt ttctaagtct
60

tceggg

66

<210> 23
<211> 233
<212> PRT

<213> Circovirus lon
<400> 23

Met Thr Tyr Pro Arg Arg Arg Tyr Arg Arg Arg Arg His Arg Pro Arg

Ser His Leu Gly Gln Ile Leu Arg Arg Arg Pro Trp Leu Val His Pro
20 25 30

Arg His Arg Tyr Arg Trp Arg Arg Lys Asn Gly Ile Phe Asn Thr Arg

Leu Ser Arg Thr Phe Gly Tyr Thr Val Lys Ala Thr Thr Val Thr Thr
50 55 60

Pro Ser Trp Ala Val Asp Met Met Arg Phe Asn Ile Asp Asp Phe Val
65 70 75 80

Pro Pro Gly Gly Gly Thr Asn Lys Ile Ser Ile Pro Phe Glu Tyr Tyr
85 90 95

Arg Ile Arg Lys Val Lys vVal Glu Phe Trp Pro Cys Ser Pro Ile Thr
100 105 110

Gln Gly Asp Arg Gly Val Gly Ser Thr Ala Val Ile Leu Asp Asp Asn
115 120 125

Phe Val Thr Lys Ala Thr Ala Leu Thr Tyr Asp Pro Tyr Val Asn Tyr
130 135 140

Ser Ser Arg His Thr Ile Pro Gln Pro Phe Ser Tyr His Ser Arg Tyr

-89-



145

Phe

Asn

Val

Gln

Asn
225

Thr

Asn

Asp

Asp

210

Leu

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

<400>

Pro

Lys

His

195

Tyr

Lys

24
552
PRT

Lys

Arg

180

Val

Asn

Asp

Pro

165

Asn

Gly

Ile

Pro

150

Val

Gln

Leu

Arg

Pro
230

Leu

Leu

Gly

Val

215

Leu

virut cam gia cém

24

Asp Gln Ile

1

Asp

Leu

Pro

Pro

65

Glu

Asp

Lys

Thr

Glu

Leu

50

Met

Lys

Tyr

Ile

Ile

Lys

35

Ile

Cys

Ala

Glu

Gln
115

Cys

Met

20

Thr

Leu

Asp

Asn

Glu

100

Ile

Ile

Glu

His

Arg

Glu

Pro

85

Leu

Ile

Gly

Lys

Asn

Asp

Phe

70

Ala

Lys

Pro

Tyr

Asn

Gly

Cys

55

Ile

Asn

His

Lys

Asp

Trp

Thr

200

Thr

Glu

His

Val

Lys

40

Ser

Asn

Asp

Leu

Asn
120

31082

Ser

Leu

185

Ala

Met

Pro

Ala

Thr

25

Leu

Val

Val

Leu

Leu

105

Ser

-90-

Thr

170

Arg

Phe

Tyr

Asn

10

Val

Cys

Ala

Pro

Cys

90

Ser

Trp

155

Ile

Leu

Glu

Val

Asn

Thr

Asp

Gly

Glu

75

Tyr

Arg

Ser

Asp

Gln

Asn

Gln
220

Ser

His

Leu

Trp

60

Trp

Pro

Ile

Asp

Tyr

Thr

Ser

205

Phe

Thr

Ala

Asp

45

Leu

Ser

Gly

Asn

His
125

Phe

Ser

190

Lys

Arg

Glu

Gln

30

Gly

Leu

Tyr

Asn

His

110

Glu

Gln

175

Arg

Tyr

Glu

Gln

15

Asp

vVal

Gly

Ile

Phe

95

Phe

Ala

160

Pro

Asn

Asp

Phe

Val

Ile

Lys

Asn

Val

80

Asn

Glu

Ser



31082

Ser Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Ser Ser Ser Phe Phe
130 135 140

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Asn Ala Tyr Pro Thr Ile
145 150 155 ‘ 160

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
165 170 175

Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Arg Leu Tyr Gln
180 185 190

Asn Pro Thr Thr Tyr Ile Ser Val Gly Thr Ser Thr Leu Asn Gln Arg
195 200 205

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Asn Gly
210 215 220

Arg Met Asp Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
225 230 235 240

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
245 250 255

val Lys Lys Gly Asp Ser Ala Tle Met Lys Ser Glu Val Glu Tyr Gly
260 265 270

Asn Cys Asn Thr Lys Cys Gln Thr Pro Met Gly Ala Ile Asn Ser Ser
275 280 285

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
290 295 300

Tyr Val Lys Ser Asn LyS Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
305 310 315 320

Pro Gln Arg Glu Arg Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
325 330 335

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr
340 345 : 350

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala ASp Lys
355 360 365
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Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser
370 375 380

Tle Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe
385 390 395 400

Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
405 410 415

Gly Phe Leu Asp Val Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Met
420 425 430

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu
435 440 445

Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
450 455 460

Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
465 470 475 480

Ser Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala
485 490 495

Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly
500 505 510

Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala
515 520 525

Leu Ala Ile Met Val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
530 535 540

Ser Leu Gln Cys Arg Ile Cys Ile

545 550
<210> 25

<211> 18

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Trinh tu nhén tao

<400> 25
ctattgtccc tctgacag
18
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31082

<210> 26
<211> 19
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Trinh ty nhéan tao

<400> 26

gaccatcttt gcttcaacc
19

<210> 27

<211> 23

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Trinh ty nhén tao

<400> 27

caacctccaa gtgatccatt gtg
23

<210> 28

<211> 126

<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> Trinh tu nhan tao

<400> 28
cctggggtaa atggttcttc tattgtccct ctgacaggtc aaattcttct ccctgaaatc
60

acaatggatc acttggaggt tgtacaacag gttgaagcaa agatggtcaa aagtatgtac
120

acgaat
126
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 4
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FIG. 5

ue} BUOUY S# O-AYASE

ue} eoH S# D-AY

USIA 19X UBUd G D-AMAR

lou yoid $# O-AY
ue} BUQUM 74 O-AY
uel eoH 7# O-A¥A

USIA 1) UBUd T# D-AY
19U UoIa Z# D-AY.

-08-



31082

FIG. 6
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