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Linh vue k§ thuat dwoc dé cap

Sang ché @& cap dén linh vuc tha y, dic bigt 1a ché phim sinh mién dich chéng

lai phdn nhém virut ciim gia cam H5.
Tinh trang ky thuit cia sang ché

Virut cim gia cAm (AIV - Avian influenza virus) thudc loai virut cim A, va nd
xuét hién tw nhién gitta cac loai chim thuy sinh hoang da trén toan thé gidi va c6 thé
lay nhi®m cho gia cAm va c4c loai chim khic, bao gdm ca dong vat c6 vi. Virut cim A
dwoc chia thanh cac phan nhém dya trén co so hai protein trén bé mit cua virut ndy:
hemagglutinin (HA) va neuraminidaza (NA). C6 18 phan nhém HA da biét va 11 phan
nhém NA d3 biét. C6 thé c6 nhiéu t6 hop khac nhau giita c4c protein HA va NA. Vi
du, “virut H5N1” c¢6 nghia la virus ¢6 phan nhém HA 5 va phan nhém NA 1.

C6 chin phan nhém virut H5 da biét (HSN1, H5SN2, H5N3, H5N4, H5NS,
HS5N6, H5N7, H5N8, va H5N9, ¢ day goi 1a "H5Nx"). Hau hét cac virut HS dugc x4c
dinh trén toan thé giéi & cac loai chim hoang di va gia cim 14 virut cim gia cdm c6
kha nang gy bénh thap, nhung mot sé virut chira HS thudc virut cim gia cam (HPAI)
c6 doc luc cao. Cac virut HSNx tién héa nhanh chéng va dan dén sy bién ddi khéang
nguyén khac nhau dang ké giita cdc dong khac nhau cho thdy mdi quan hé tién héa
gilra cac dong H5 khac nhau. Sy 1ay nhi®m virut HPAI dbi v6i gia cdm c6 thé gdy ra

bénh néng véi ty 1€ tir vong cao.

Déi véi cac quéc gia c6 virut HSNx luu hanh, viée chung ngira da duoc st dung
dé kiém soat bénh. Céc loai vic-xin AIV phé bién nhét 12 vic-xin chira toan bd virut da
dugc 1am bét hoat (vic-xin dd duoc 1am bét hoat) duoc diéu ché bang cach lam bét
hoat toan bd virut va tao nhii twong vdi céc chét bd trg thich hop. Tuy nhién, vac-xin
da duoc 1am bat hoat khong thé bao vé rong rai chdng lai cac nhém khéc nhau. Do su
phat trién nhanh chéng ctia ATV, con ngudi phai lién tuc phat trién cac loai vic-xin

méi chong lai cdc nhém khac nhau. Hon nita, viéc san xuat vac-xin dd dugc lam bat
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hoat doi hoi mdt lugng 16n AIV séng, va do d6 su an toan sinh hoc 12 mot van dé

nghiém trong.

Protein HA 12 glycoprotein gén két thu thé va dung hop mang cua virut cim A.
Protein HA da duoc biét c6 kha ning tao ra cac khang thé bao vé, va do d6 cac nha
nghién ctu tré nén quan tdm dén viéc phat trién cic vac-xin tiéu don vi dua trén
protein HA tai t& hgp. W02007/019094 boc 16 phan tir HA bao gdm axit amin thay thé
& vi trf gén két thu thé 1am cho phan tir HA ¢6 tinh khéng nguyén cao hon so v6i phén
tir HA thiéu hut su thay thé axit amin & vi tri gén két thu thé ctia n6. W02008/052173
bdc 16 protein hemagglutinin ctia phan nhém virut cim gia cam H5 (sau day dugc goi
1a " Protein HA thudc phan nhém ATV H5 " hodc "protein HA H5") bao gém mot sd
dot bién axit amin, va véc-xin chira protein HS HA bd trg c6 thé tao ra mic bao vé
tranh khoi bénh 1am sang gy ra béi virut cim A. Tuy nhién, cac boc 19 néu trén khdng

lién quan dén mutic bao vé rong rai hon doi v6i virut cim A thude cac nhom khac nhau.

W02013/148164 bdc 10 phuong phap tao ra H5N1 da dugc tdi wu héa va
polypeptit HA cim HIN1 dua trén thé phan 1ap cim H5N1 ¢ nguoi va HIN1 & lon.
Hat gi6éng virut ctim (VLP) bao gdm polypeptit HA bénh cim da dugc t61 uru héa cling
dugc tao ra. Két qua thi nghiém cho thy VLP c6 thé tao ra dap tng khang thé c6 thé
nhan biét virut cim thudc hai nhém khéac nhau ¢ chudt, nhung hiéu qua bao vé chi dat

40-60%.

Can phét trién loai védc-xin c6 thé bao vé rong hon, hi€u qua hon, lau dai va khoi

phat sém ddi véi gia cAm chdng lai phan nhém ATV H5.
Ban chét k§ thuit ciia sang ché

Sang ché d& xuét ché phim sinh mién dich, bao gdm protein hemagglutinin cua
phan nhém virut cum gia cadm HS5, trong dé protein hemagglutinin bao gdm: (a) cac
gbc axit amin 120N hogc 1208, 155N, va 223N hogc 223S; va (b) mot hodc nhiu gbc
axit amin dugc chon tir nhém bao gém: 61D, 871, 99A, 102A, 110N, 1368, 140D,
1498, 156T, 157P, 170N, 172T, 178R, 190V, 191L, 200A, 226V, 243D, 268Y, 279A
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va 298I; v4i viéc danh s6 dua vao cac géc axit amin nhu dugc néu trong SEQ ID

NO:1.

Sang ché ciing d& xuét phuong phap diéu ché ché pham sinh mién dich, bao
gdm: (i) nudi cly té bao chira véc-to biéu hién biéu hién protein hemagglutinin cia
phan nhom HS cua virut gay bénh cim gia cam; va (ii) thu hoach toan by moi trudng
nudi cly té bao; trong d6 protein hemagglutinin bao gdm: (a) cac gbc axit amin 120N
hodc 1208, 155N, va 223N hodc 223S; va (b) mdt hodc nhiéu géc axit amin dugc chon
tir nhom bao gom: 61D, 871, 99A, 102A, 110N, 136S, 140D, 149S, 156T, 157P, 170N,
172T, 178R, 190V, 191L, 200A, 226V, 243D, 268Y, 279A va 298I; v6i viéc danh s6

dua vao cac gde axit amin nhu duge néu trong SEQ ID NO:1.

Sang ché ciing d& xuit ché pham sinh mién dich, dung dé ngan ngira va/hoic
didu tri 1ay nhi®m gy ra boi virut gay bénh ctm gia cam, t6t hon 1a bsi H5SNx. Theo
mot phuong an, H5Nx 1a H5N1, HSN2 va/hodc HSN6. Theo mot phuong an, H5SNx la
H5N1. Theo mdt phuong 4n, HSNx 12 H5N2. Theo mot phuong 4n, H5Nx 1a HSN6.
Theo mdt phuong 4n, HSNx la HSN1 va HSN2. Theo m¢t phuong an, HSNx 1a HSN2
va HSNG6.

Séang ché ciing dé xuat phuong phép phan biét dong vat bi lay nhiém tu nhién

AIV v6i dong vat da duge ching ngra bang ché pham sinh mién dich theo sang ché.

Ché phém sinh mién dich theo séng ché c6 thé tao ra murc bao vé rong hon, hiéu
qua hon, 1au dai va khoi phat sém d6i v6i gia cdm. Theo mot phuong an, ché pham
sinh mién dich theo sang ché tao ra mirc béo vé rong hon d6i voi gia cam. Theo mot
phuong an, ché phém sinh mién dich theo sang ché tao ra mic bao vé hiéu qua hon dbi
v6i gia cAm. Theo mdt phuong 4n, ché phdm sinh mién dich theo sang ché tao ra mirc
bao vé lau dai dbi véi gia cAm. Theo mot phwong én, ché phim sinh mién dich theo

sang ché tao ra muc bao v¢ khoi phéat sém doi voi gia cam.
M0 ta van tat cac hinh vé

Céc hinh v& sau tao thanh mot phin cua sang ché va duge bao gdm trong sang

ché dé chimg minh thém cac khia canh nhit dinh cta sang ché. Sang ché c6 thé duoc
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hidu & hon bing cach tham khao mot hodic nhiu hinh v& nay két hop v6i phan mo ta

chi tiét vé cac phuong 4n cu thé duoc gidi thiéu & day.

Fig. 1: Trinh tu H5Conl dugc tao ra bang phuong phap tuan ty tir 444 trinh tu
da phan 14p tir nam 1996 dén 2012.

Fig. 2: Trinh ty H5Con3 dugc tao ra bang phwong phap mot vong tir 297 trinh
twr ctia cac nhanh cu thé da phan 14p tir ndm 1996 dén 2012.

Fig. 3: Trinh tu H5SCon5 duoc tao ra bang phwong phap mot vong tir 196 trinh
tu da phan 1ap tir nam 2005 dén 2012.

Fig. 4: Céu tric ctia plasmit dich chuyén pVL1393-H5Con5Mut.
MO té chi tiét sang ché

Theo mot khia canh, sang ché dé xuét ché phém sinh mién dich, bao gém
protein HA HS, trong dé protein HA HS bao gém:' (a) cac gbc axit amin 120N hodc
1208, 155N, va 223N hodc 223S; va (b) mot hodc nhiéu géc axit amin dugc chon tu
nhém bao gdm: 61D, 871, 99A, 102A, 110N, 1368, 140D, 149S, 156T, 157P, 170N,
172T, 178R, 190V, 191L, 200A, 226V, 243D, 268Y, 279A va 298I; v6i viéc danh 5O

dua vao cac géc axit amin nhu dugc néu trong SEQ ID NO:1.

Nhu duoc st dung & day, thuat ngir “ché phém sinh mién dich”, cling duoc dat
tén 1a “véc-xin”, d& chi ché phim bao gdm it nhit mot khang nguyén tao ra dép ung
midn dich v6i ché pham. Vat chi s& thé hién dap tmg mién dich diéu tri hogic bao vé dé
chéng lai cac 14y nhiém méi s& dugc tang cudong va/hodc mic d§ nghiém trong cua cac

dau hiéu 1am sang gidm xudng.

Trinh tu axit amin cua protein HA HS dugc thiét ké thong qua mot loat sy sép
hang trinh tu axit amin HA, thé hé tiép theo ctia trinh ty axit amin lién ing va phan
tich cac gbc phd bién nhat & mdi vi tri. Nhu duge sir dung & ddy, cac thudt ngif
“protein hemagglutinin theo sang ché”, "protein HA cta phan nhom AIV HS5 " va

"protein HA H5" ¢c6 thé hoan d6i cho nhau.
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Nhu duoc st dung & day, SEQ ID NO:1 1a trinh tw axit amin cla protein HA
cua ching A/duck/China/E319-2/03 nhung thiéu hut peptit tin hiéu cta dAu tin cung
amino (trinh tu axit amin cta protein HA cta chung A/duck/China/E319-2/03 cling da
duoc cong bd trong W02008/052173). SEQ ID NO:1 duge st dung lam trinh ty tiéu

chudn cia protein HA d¢ x4c dinh vi trf axit amin cla protein HA theo sang che.

Viéc danh sd vi tri axit amin ctia protein HA theo sang ché nhu dugc st dung &
day @& chi vi tri axit amin nhu dugc néu trong SEQ ID NO:1. Vi du, ky hiéu “120N
hodic 120S” nghia 12 N hodc S ¢ vi tri twong mg v6i vi tri 120 cua trinh tu néu trong
SEQ ID NO:1. “155N” nghia 1a N ¢ vi tri tuong ung v6i vi tri 155 cta trinh ty néu
trong SEQ ID NO:1. “223N hogc 223S” nghia 1a N hodc S & vi tri twong g voi vi tri
223 chia trinh tu néu trong SEQ ID NO:1. “61D” nghia 1a D & vi trf twong Gng v6i vi tri
61 cua trinh tu néu trong SEQ ID NO:1. “871” nghia 1a I ¢ vi tri twong ung véi vi tri 87
clia trinh ty néu trong SEQ ID NO:1. “99A” nghia 1a A ¢ vi trf twong Ung voi vi tri 99
cha trinh ty néu trong SEQ ID NO:1. “102A” nghia 1a A & vi tri twong Gng Vi vi tri
102 ctia trinh tuy néu trong SEQ ID NO:1. “110N” nghia la N & vi trf twong ng Vi vi
trf 110 cta trinh tw néu trong SEQ ID NO:1. “136S” nghia 12 S ¢ vi tri twong tmg voi
vi trf 136 cua trinh tw néu trong SEQ ID NO:1. “140D” nghia la D ¢ vi tri tuong ung
véi vi tri 140 cua trinh ty néu trong SEQ ID NO:1. “149S” nghia la S & vi tri tuong
mg v6i vi tri 149 cla trinh ty néu trong SEQ ID NO:1. “156T” nghia & T & vi tri
twong Umg v6i vi tri 156 cia trinh tw néu trong SEQ ID NO:1. “157P” nghia 1a P & vi
tri twong tmg véi vi tri 157 cua trinh ty néu trong SEQ ID NO:1. “170N” nghia [A N &
vi tri tuong Gmg véi vi tri 170 cta trinh ty néu trong SEQ ID NO:1. “172T1” nghia la T
& vi tri tuong tmg v6i vi tri 172 cla trinh tw néu trong SEQ ID NO:1. “178R” nghia 1a
R & vi trf twong Gmg vé6i vi tri 178 cta trinh ty néu trong SEQ ID NO:1. “190V” nghia
14 V & vi tri tuong Gng véi vi tri 190 cua trinh tw néu trong SEQ ID NO:1. “191L”
nghia 1a L & vi trf twong tmg véi vi trf 191 cta trinh ty néu trong SEQ ID NO:1.
“200A” nghia 1a A & vi tri twong tng v6i vi tri 200 cia trinh ty néu trong SEQ ID
NO:1. “226V” nghia 14 V & vi tri twong Gmg v6i vi tri 226 cta trinh ty néu trong SEQ
ID NO:1. “243D” nghia 12 D & vi tri twong Gng v6i vi tri 243 cula trinh tu néu trong
SEQ ID NO:1. “268Y” nghia 14 Y & vi trf twong Gng v6i vi tri 268 cua trinh tu néu
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trong SEQ ID NO:1. “279A” nghia 1a A ¢ vi tri twong ung v6i vi tri 279 cla trinh tu
néu trong SEQ ID NO:1. “2981” nghia la I & vi trf tuong Gng véi vi tri 298 cua trinh tu
néu trong SEQ ID NO:1. Phuong phép x4c dinh vi tri cia c4c axit amin 12 da biét trong
linh vuc k¥ thuat nay bao gdm, nhung khong chi gidi han o, su sap hang axit amin

duoc thyc hién bang cach sir dung chuong trinh BLAST.

Theo mdt phwong 4n ctia ché pham sinh mién dich theo sang ché, protein HA
H5 bao gbdm gbc axit amin bt ky trong 36 cac gbe axit amin dugc chon tir nhém bao
gdm: 61D, 871, 99A, 102A, 110N, 1368, 140D, 1498, 156T, 157P, 170N, 172T, 178R,
190V, 191L, 200A, 226V, 243D, 268Y, 279A va 2981 Theo mot phuong én, protein
HA HS5 theo sang ché bao gdm hai gdc axit amin duge chon tir nhém bao gbdm: 61D,
871, 99A, 102A, 110N, 136S, 140D, 149S, 156T, 157P, 170N, 172T, 178R, 190V,
1911, 200A, 226V, 243D, 268Y, 279A va 2981. Theo mdt phwong an, protein HA H5
theo sang ché bao gém ba, bbn, nam, ..., hodc tat ca cac géc axit amin duogc chon tr
nhém bao gdm: 61D, 871, 99A, 102A, 110N, 1368, 140D, 149S, 156T, 157P, 170N,
172T, 178R, 190V, 191L, 200A, 226V, 243D, 268Y, 279A va 298L. Toan bd protein
HA tir AIV ¢6 trong tu nhién cé chidu dai khoang 568 gdc axit amin, va tét ca cac gbc
axit amin ngugc dong cla axit amin 514 nim trén bé mat cua virut. Tin rdng céc vi tri
axit amin néu trén theo sang ché dugc x4c dinh ndm trong ving axit amin 60-300 cua
protein HA bao gdm hau hét cac epitop sinh mién dich. Theo mdt phuwong 4n, protein
HA HS5 theo sang ché con bao gdm céac gde axit amin 120N hodc 1208, 155N, va 223N
hodc 223S. Theo mot phuong an, protein HA H5 theo séng ché bao gdm céc gbc axit
amin 120N, 155N, va 223N. Theo mt phuong an, protein HA H5 theo sang ché bao
gdm cac gbc axit amin 120N, 155N, va 223S. Theo mot phuong an, protein HA H5
theo sang ché bao gdm cac gbc axit amin 1208, 155N, va 223N. Theo mdt phuong én,

protein HA H5 theo sdng ché bao gdm cac gbc axit amin 1208, 155N, va 2238.

Theo mot phuong &n cua ché pham sinh mién dich theo sang ché, protein HA
H5 bao g(“)m cac géc axit amin 61D, 871, 99A, 102A, 110N, 120N, 136S, 140D, 149S,
155N, 156T, 157P, 170N, 172T, 178R, 190V, 191L, 200A, 223N, 226V, 243D, 268Y,
279A va 298I. Theo mdt phuong éan, protein HA H5 theo sang ché bao gdm céc gbc
axit amin 61D, 871, 99A, 102A, 110N, 120S, 136S, 140D, 149S, 155N, 156T, 157P,

6
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170N, 172T, 178R, 190V, 191L, 2004, 2238, 226V, 243D, 268Y, 279A va 2981. Theo
mdt phuong an, protein HA HS theo sang ché bao gdm cac gdc axit amin 61D, 871,
99A, 102A, 110N, 1208, 136S, 140D, 149S, 155N, 156T, 157P, 170N, 172T, 178R,
190V, 191L, 200A, 223N, 226V, 243D, 268Y, 279A va 2981 Theo m¢t phuong an,
protein HA HS5 theo sang ché bao gbm cac gdc axit amin 61D, 871, 99A, 102A, 110N,
120N, 136S, 140D, 149S, 155N, 156T, 157P, 170N, 172T, 178R, 190V, 191L, 200A,
2238, 226V, 243D, 268Y, 279A va 2981

Theo mdt phuong 4n ctia ché pham sinh mién dich theo sang ché, protein HA
H5 bao gdm trinh tu axit amin nhu dugc néu trong SEQ ID NO: 6. Theo mot phuong
an, protein HA H5 theo sang ché bao gdm trinh tr axit amin nhu dugc néu trong SEQ
ID NO: 5. Theo mdt phuong an, protein HA HS theo sang ché bao gdm trinh tu axit
amin nhu dugc néu trong SEQ ID NO: 6. Theo mdt phuong an, protein HA HS theo
séng ché bao gdm trinh ty axit amin nhu dugc néu trong SEQ ID NO: 5.

Nhu duoc st dung & day, thuat nglt “Protein HA HS theo sang ché” ¢ thé 1a
dang di dugc phan 14p cua protein HA H5, hodc dang khdng dugc phéan 1ap cua protein
HA HS, vi du, protein HA H5 chta trong moi truong nudi ciy té bao. Theo mot
phuong 4n cia ché pham sinh mién dich theo sang ché, protein HA H5 1a dang khong
duoc phan 18p cua protein HA HS. Theo mot phuong an ctua ché phdm sinh mién dich

theo sang ché, protein HA H5 1a dang d& duoc phan l4p cta protein HA HS.

Theo mot phuong 4n ctia ché pham sinh mién dich theo sang ché, protein HA

H5 duoc diéu ché bing cach biéu hién phéan t axit nucleic ma hoa protein HA H5.

Theo mdt phuong an, phan tir axit nucleic theo sang ché ¢6 thé duoc tdi wu héa
codon tiép dé biéu hién trong té bao. Thuét ngit "phan tir axit nucleic dd dugc t6i wu
hoéa codon" nhu dugc sit dung & diy nghia 1a phén tir axit nucleic da dugc chon sao
cho céc codon 1a tdi wu dé biéu hién trong mot hé théng cu thé (nhu cac loai hodc cac
nhém loai cu thé). Ti wu héa codon khong thay dbi trinh ty axit amin cta protein da
duoc ghi mi. Theo mdt phwong an, phén tir axit nucleic theo sang ché dugc t6i wu hoa

codon dé biéu hién trong te bao con trung.
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Theo mdt phuong an, phén tr axit nucleic theo sang ché bao gdm trinh tu axit
nucleic nhu duge néu trong SEQ ID NO: 10. Theo mdt phuong 4n, phén tir axit nucleic
theo sang ché bao gdm trinh tu axit nucleic nhu dugc néu trong SEQ ID NO: 10. Theo
mdt phuong an, phén tir axit nucleic theo sang ché bao gdm trinh tu axit nucleic nhu
duge néu trong SEQ ID NO: 11. Theo mdt phwong &n, phén tir axit nucleic theo sang
ché bao gém trinh tu axit nucleic nhu dugc néu trong SEQ ID NO: 11.

Phan tir axit nucleic theo sang ché c6 thé dugc chira trong véc-to biéu hién.
Theo mot phuong 4n, véc-to biéu hién theo sang ché 12 virut, plasmit, cosmit hodc thé

thue khuAn. Véc-to ¢6 thé bao gdm ADN hogc ARN, t6t hon 1a ADN.

Véc-to va phuong phdp tao ra va/hodc su dung véc-to (hodc thé tai td hop) dé
bidu hién c6 thé bang hodc tuong tw v6i cac phuong phap duge boc 10 trong: Patent
M§ sb 4,603,112, 4,769,330, 5,174,993, 5,505,941, 5,338,683, 5,494,807, 4,722,848,
5,942,235, 5,364,773, 5,762,938, 5,770,212, 5,942,235, 382,425, Cong b6 don PCT s
WO 94/16716, WO 96/39491, WO 95/30018; Paoletti, "Applications of pox virus
vectors to vaccination: An update, "PNAS USA 93: 11349-11353, October 1996;
Moss, "Genetically engineered poxviruses for recombinant gene expression,
vaccination, and safety," PNAS USA 93: 11341-11348, October 1996; Smith et al.,
Patent M§ s 4,745,051 (baculovirut tai td hop); Richardson, C. D. (Editor), Methods
in Molecular Biology 39, "Baculovirus Expression Protocols" (1995 Humana Press
Inc.); Smith et al., "Production of Human Beta Interferon in Insect Cells Infected with
a Baculovirus Expression Vector", Molecular and Cellular Biology, December, 1983,
Vol. 3, No. 12, p. 2156-2165; Pennock et al., "Strong and Regulated Expression of
Escherichia coli B-Galactosidase in Infect Cells with a Baculovirus vector, "Molecular
and Cellular Biology March 1984, Vol. 4, No. 3, p. 406; EPAO 370 573; Don yéu cau
cép patent M§ s 920,197, ndp ngay 16 thang 10 nam 1986; Cong bb don patent chau
Au sb 265785; Patent M§ sb 4,769,331 (recombinant herpesvirus); Roizman, "The
function of herpes simplex virus genes: A primer for genetic engineering of novel
vectors,” PNAS USA 93:11307-11312, October 1996; Andreansky et al., "The
application of genetically engineered herpes simplex viruses to the treatment of

experimental brain tumors," PNAS USA 93: 11313-1 1318, October 1996; Robertson et
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al., "Epstein-Barr virus vectors for gene delivery to B lymphocytes", PNAS USA 93:
11334-11340, October 1996; Frolov et al., "Alphavirus-based expression vectors:
Strategies and applications,"” PNAS USA 93: 11371-11377, October 1996; Kitson et
al., J. Virol. 65, 3068-3075, 1991; cac patent My s6 5,591,439, 5,552,143; WO
98/00166; don yéu clu cAp patent My s 08/675,556, va 08/675,566 déu ndp ngay 3
thang 7 nam 1996 (adenovirut tai td hop); Grunhaus et al., 1992, "Adenovirus as
cloning vectors," Seminars in Virology (Vol. 3) p. 237-52, 1993; Ballay et al. EMBO
Journal, vol. 4, p. 3861-65, Graham, Tibtech 8, 85-87, April, 1990; Prevec et al., J.
Gen Virol. 70, 42434; PCT WO 91/11525; Felgner et al. (1994), J. Biol. Chem. 269,
2550-2561, Science, 259: 1745-49, 1993; and McClements et al., "Immunization with
DNA vaccines encoding glycoprotein D or glycoprotein B, alone or in combination,
induces protective immunity in animal models of herpes simplex virus-2 disease",
PNAS USA 93: 11414-11420, October 1996; va cac patent M§ s6 5,591,639,
5,589,466, va 5,580,859, ciing nhu WO 90/11092, W093/19183, W094/21797,
W095/11307, W095/20660; Tang et al., Nature, and Furth et al, Analytical
Biochemistry, d& cap dén véc-to biéu hién ADN, khong ké nhitng cai khac. Cling xem
WO 98/33510; Ju et al., Diabetologia, 41: 736-739, 1998 (hé thong biéu hién
lentivirut); Sanford et al., Patent My s6 4,945,050; Fischbachet al. (Intracel); WO
90/01543; Robinson et al., Seminars in Immunology vol. 9, pp. 271-283 (1997), (DNA
vector systems); Szoka et al., Patent My sb 4,394,448 (phuong phép cai xen AND vao
té bao sdng); McCormick et al., Patent My sb 5,677,178 (st dung virut gy bénh & té
bao); va Patent My s6 5,928,913 (véc-to d& phan phdi gen); cling nhu cac tai liéu khac

dugce trich dan & day.
Theo mot phuong 4n, véc-to biéu hién theo sang ché 14 véc-to virut.

Theo mot phuong 4n, véc-to biéu hién theo sang ché 13 virut gy bénh mun rop,
nhu virut gdy bénh Aujeszky, virut gdy bénh mun rdp & ngwa hodc virut gdy bénh myn
rOp sinh duc. Theo mét phuong an, véc-to biéu hién theo sang ché 1a adenovirut, nhu
adenovirut lon. Theo mdt phuong an, véc-to biéu hién theo sang ché 13 virut gdy bénh
d4u mua, nhu virut gy bénh diu mua ¢ stc vét, virut gay bénh dau ga, virut géy bénh

dau chim hoang yén hodc virut gy bénh dau mua lon.
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Theo mot phuong an, véc-to virut 1a baculovirut tai td hop. Theo mot phuong
&n, baculovirut tai t6 hgp theo sang ché c¢6 ngudn gdc tir BaculoGold (BD Biosciences
Pharmingen, San Diego, Calif.). Theo mot phuong an, baculovirut t4i td hop theo sang
ché c6 ngudn gdc tir baculovirut Sapphire™ (Allele Biotechnology). Theo mét phuwong
an, baculovirut tai td hop theo sang ché bao gdm phan tir axit nucleic ma hoéa protein
HA HS5 theo sang ché. Theo mot phuong 4n, baculovirut tai td hop theo séng ché bao
gém phén tir axit nucleic ¢6 trinh ty nhw dwgc néu trong SEQ ID NO: 10. Theo mdot
phuong an, baculovirut tai td hop theo sang ché bao gdm phan tir axit nucleic c6 trinh

tu nhw duoc néu trong SEQ ID NO: 11.

Theo mdt phuong 4n ctia ché pham sinh mién dich theo sang ché, protein HA
H5 duge chira trong moi trudng nudi cay té bao. Moi trudong nudi cdy té bao theo sdng
ché c6 thé 12 toan bd mbi truong nudi cdy té bao thu duoc tir quy trinh nudi cly té bao,
bao gbém té bao va moi trudng nudi cdy, hodc mot phan ctia méi trudng nudi chy té bao
chra protein HA, Vi dy, mot phan ctia moi trudng nudi cAy té bao chira protein HA thu

dugc bang cach loc hogc budce tach khac bat ky.

Theo mdt phwong an, moi trudng nudi chy té bao bao gdm protein HA HS,
trong d6 protein HA HS5 bao gbm: (a) cac gdc axit amin 120N hodc 1208, 155N, va
223N hodc 223S; va (b) mot hodc nhiéu géc axit amin dugc chon tr nhdm bao gbdm:
61D, 871, 99A, 102A, 110N, 136S, 140D, 149S, 156T, 157P, 170N, 172T, 178R,
190V, 191L, 200A, 226V, 243D, 268Y, 279A va 298I; véi viéc danh s6 dya vao cac
gbc axit amin nhu dwgc néu trong SEQ ID NO:1. Theo mot phuong an, moi truong
nudi cdy té bao bao gdbm protein HA H5, trong d6 protein HA HS bao gdm cac gdc axit
amin 61D, 871, 99A, 102A, 110N, 120N, 136S, 140D, 149S, 155N, 156T, 157P, 170N,
172T, 178R, 190V, 191L, 200A, 223N, 226V, 243D, 268Y, 279A va 2981. Theo mdt
phuong an, moi truong nuodi chy té bao bao gdm protein HA H5, trong d6 protein HA
H5 bao gdm trinh ty axit amin nhu dugc néu trong SEQ ID NO: 6. Theo mét phuong
4n, moi trudng nudi cdy té bao bao gdm protein HA H5, trong d6 protein HA HS bao

gdm trinh ty axit amin nhu dugc néu trong SEQ ID NO: 5.
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Ché phdm sinh mi&n dich theo séng ché con bao gdm chét bo trg. Theo mot
phuong an, ché phém sinh mién dich dugc pha ché trong chét bd trg. “Chét bd tro” nhu
duoc st dung & day, c6 thé bao gdm nhdm hydroxit va nhém phosphat, saponin, vi dy,
Quil A, QS-21 (Cambridge Biotech Inc., Cambridge MA), GPI-0100 (Galenica
Pharmaceuticals, Inc., Birmingham, AL), nhil twong nudc trong dau, nhil tvong dau
trong nude, nhil tuong nudce trong dau trong nudc. Nhil twong c6 thé dua trén cu thé
dau parafin 1ong nhe (loai Dugc dién Chau Au); dau isoprenoit nhu squalane hodc
squalene; dau thu dugc tir qua trinh oligome hoa alken, cu thé 13 isobuten hodc dexen;

este cua axit hodc cua ruou chira nhom alkyl mach thing, cu thé hon 13 dau thuc vat,
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etyl oleat, propylen glycol di-(caprylate/caprat), glyxeryl tri-(caprylat/caprat) hodc |

propylen glycol dioleat; este ctia axit béo mach nhanh hodc ruou, cu thé 13 este cta axit
isostearic. Dau dugc st dung két hop véi chét nhil héa dé tao thanh nhii twong. Chat
nhti héa dugce wu tién 1a chét hoat dong bé mat khong ion, cu thé 14 este cua sorbitan,
clia mannit (vi du, anhydromannitol oleat), cua glycol, ctia polyglycerol, cia propylen
glycol va cta oleic, isostearic, ricinoleic hodc axit hydroxystearic, dugc etoxyl hoa tuy
¥, va copolyme khdi polyoxypropylen-polyoxyetylen, cu thé 1a san pham Pluronic, cu
thé 1a L121. Xem, Hunter et al., The Theory and Practical Application of Adjuvants
(Ed.Stewart-Tull, D. E. S.), JohnWiley va Sons, NY, pp51-94 (1995) va Todd et al.,
Vaccine 15:564-570 (1997). Céc chét bd trg dwoc 14y 1am vi du 1a nhii twong SPT duoc
md ta trong trang 147 ctia “Vaccine Design, The Subunit va Adjuvant Approach”
edited by M. Powell vd M. Newman, Plenum Press, 1995, va nhil twong MF59 dugc

mo ta trong trang 183 cua cung tai liéu nay.

Vi du khac nira vé chét bd trg 14 hop chét dugc chon tir cic polyme cua axit
acrylic hodc metacrylic va copolyme cta maleic anhydrua va dan xuét alkenyl. Céc
hop chat b trg ¢6 lgi 1a cac polyme cia axit acrylic hodc metacrylic dugc tao lién két
chéo, cu thé 14 véi polyalkenyl ete cua dudng hodc rugu da chirc. Cac hop chét nay
duoc goi bang thuat ngit carbome (Phameuropa Vol. 8, No. 2, June 1996). Nguoi c6
hiéu biét trung binh trong linh vyc k¥ thuat nay ciing c6 thé tham khao patent My s6
2,909,462 mod ta cac polyme acrylic nhu vay duoc tao lién két chéo véi hop chat da
dugc polyhydroxyl héa co it nhit 3 nhém hydroxyl, t8t hon 1a khong nhiéu hon 8,

11
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nguyén tu hydro cua it nhit ba nhém hydroxyl dwoc thay thé bang cac gbc béo chua
bao hda cé it nhat 2 nguyén tir cacbon. Céc gbe dwoc wu tién 1a cac gdc chura tir 2 dén 4
nguyén ttr cacbon, vi du, vinyl, alyl va cac nhém chua béo hoa kiéu etylen khac. Chinh
cac gbc chua bio hoa ¢ thé chtta cac phan tir thé khac nhu metyl. Céc san pham dugc
ban duéi tén Carbopol; (BF Goodrich, Ohio, USA) dac biét thich hgp. Ching dugc
lién két chéo véi alyl sucroza hodc véi alyl pentaerythritol. Trong s6 d6, c6 thé ké dén
Carbopol 974P, 934P va 971P. Tét nhét 1a sit dung Cabopol 971P. Trong sb chc
copolyme cta dan xudt maleic anhydrua va alkenyl, la cac copolyme EMA
(Monsanto), 1a copolyme ctia maleic anhydrua va etylen. Sy hoa tan cua cac polyme
ndy trong nudc dan dén mot dung dich axit s& dugc trung hoa, t6t hon 1a dén do pH
sinh 1y, dé thu duoc dung dich bd trg ma chinh ché phdm sinh mién dich, mién dich

hodc vac-xin s€ dugc ket hgp vao.

Céac chét bd trg thich hop khac nita bao gém, nhung khong chi gi6i han ¢, hé
thdng chat bd trg RIBI (Ribi Inc.), co-polyme khéi (CytRx, Atlanta GA), SAF-M
(Chiron, Emeryville CA), monophosphoryl lipit A, chét bd trg Avridine lipit-amin, ddc
t4 ruot khong bén véi nhiét tir E. coli (t4i td hgp hodc dang khéc), doc td bénh dich ta,
IMS 1314 ho#c muramyl dipeptit, hodc xytokin ty nhién hodc tai to hop hodc cac chét
twong tw ching hodc cac chét kich thich giai phéng xytokin ndi sinh, trong s6 nhiéu

chat khac.

Theo mdt phuong 4n, ché pham sinh mién dich dugc pha ché thanh nhil twong
nudc trong dau véi chét bd tro thich hop. Chat bb trg c6 thé bao gdbm déu va chét hoat
dong bé mat. Theo mot phuong an, chit b tro 1a MONTANIDE™ ISA 71R VG (do
Seppic Inc san xudt, Lo sb: 365187). Chét bd trg c¢6 thé dugc bd sung véi lugng nam
trong khoang tr 100 pg dén khoang 10 mg trong mdi lidu. Tham chi tét hon nita 13,
chét bd trg dugc bd sung véi lugng nam trong khoang tir 100 pg dén khoang 10 mg
trong mdi lidu. Tham chi t6t hon nita 13, chét bd trg dugc bd sung v6i lugng nam trong
khoang tir 500 pg dén khoang 5 mg trong mdi lidu. Tham chi t6t hon nita 13, chét bd
trg dugc bd sung voi lugng nam trong khoang tir 750 pg dén khoang 2,5 mg trong mdi
Jidu. Tét nhat 13, chat bo tro duoc bb sung véi luong nam trong khoang tir 1 mg trong

mdi lidu. Theo modt phuwong 4n, ché phim sinh mién dich theo sang ché bao gém
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khoang 7 phan cua pha dau chta chét bd tro va khoang 3 phan clia pha nudc chira

protein HA H5 theo sang ché trong mdi liéu.

Pi bit ngdr phat hién ra ring ché phdm sinh mi&n dich theo sang ché ¢6 thé dan
dén thu dugc sy bao vé rong hon d6i véi gia cAm. Thuat ngit “su bao vé rdng hon dbi
v6i gia cAm” nhu dugce st dung & ddy bao ham su bao vé rong chdng lai cac phan
nhém AIV H5 khac nhau. Cic phin nhém nhu vay bao ham, hodc theo phuong an
khéc nita bao gdm H5N1, HSN2 va/hoac H5N6. Theo phuong én khac nita, thuat ngit
“su bao vé rong hon dbi véi gia cdm” cling bao ham sy bao vé chdng lai cac nhanh
khac nhau cta phan nhém AIV HS. Cac nhanh AIV HS nhu vdy bao ham hoac theo
phuong an khac nita bao gém 23.4.4,23.2.1,2.3.2.1d,2.3.4.4d v&/hodc 7.2.

Ngoai ra, sy bao v¢ tao ra boi ché pham sinh mién dich theo sang ché c6 thoi
gian khoi phat sém va kéo dai. Thudt ngft “thoi gian khéi phat som” hodc “su khoi
phat bao vé sém” nhu duge st dung ¢ ddy c6 nghia 1a sy bao vé mot phan chéng lai
virut AIV H5 1ay nhidm c6 thé thu dwgc 7 ngay sau khi chung ngira. Su béo vé hoan
toan chéng lai virut AIV H5 13y nhiém c6 thé thu dugc 14 ngdy sau khi chung ngra.
Thuat ngit “thoi gian kéo dai” hoac “su bao v¢ lau dai d6i voi gia cAm” bao ham thoi

gian bao vé it nhat 14 42 ngay sau khi ching ngira.

Ché phém sinh mién dich theo sang ché ¢6 thé tao ra su bao vé d6i voi ga véi
cac ngay tudi khac nhau, thAm chi tir lac méi nd, tirc 12 ngay mot ctia cudc doi. Ché
phim sinh mién dich theo sang ché khong bi giéi han & dudng dung, va hiéu luc bao
vé cua ché phim sinh mién dich theo séang ché khong bi anh hudng bai cac duong

dung khac nhau.

Theo khia canh khac, sang ché cling d& xuét phuong phéap diéu ché ché pham
sinh mién dich, bao gdm: (i) nudi ciy té bao chua véc-to biéu hién c6 kha ning biéu
hién protein HA HS; va (ii) thu hoach protein HA H5 hogc toan by mdi truong nudi
chy té bao bao gdm protein HA H5, trong d6 protein HA H5 bao gbm: (a) cac gbc axit
amin 120N hodc 120S, 155N, va 223N hoac 223S; va (b) mot hoéc nhiéu géc axit
amin duogc chon tir nhém bao gém: 61D, 871, 99A, 102A, 110N, 136S, 140D, 1498,
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156T, 157P, 170N, 172T, 178R, 190V, 191L, 200A, 226V, 243D, 268Y, 279A va 298I,

v6i viée danh s6 dua vao céc géc axit amin nhu dugce néu trong SEQ ID NO:1.

Theo modt phuong an ctia phuong phép theo sang ché, protein HA H5 bao gdm
cac gbe axit amin 61D, 871, 99A, 102A, 110N, 120N, 136S, 140D, 1498, 155N, 156T,
157P, 170N, 172T, 178R, 190V, 191L, 2004, 223N, 226V, 243D, 268Y, 279A va
2981. Theo modt phuong an, protein HA HS bao gbm trinh ty axit amin nhu dugc néu
trong SEQ ID NO: 6. Theo mdt phuong 4n, protein HA H5 bao gbm trinh ty axit amin
nhu duogc néu trong SEQ ID NO: 5.

Theo mot phuong 4n ciia phuong phap theo sang ché, véc-to biéu hién 1a
baculovirut t4i t hop bao gdm phén ti axit nucleic theo sang ché. Theo mot phuong
4n, phén tir axit nucleic theo sang ché nhu dugc néu trong SEQ ID NO: 10. Theo mot
phuong an, phan tir axit nucleic theo sang ché nhu duogc néu trong SEQ ID NO: 11.
Theo mot phuong 4n, baculovirut tai td hop co ngudn gbc tir san pham thuong mai
dwoc ban du6i nhan hidu Baculovirut Sapphire™ (Allele Biotechnology). Theo mot
phuong 4n, té bao 13 té bao con trung. Theo mdt phuong éan, té bao con tring 13 té bao
SF+. Theo mot phuong an, t& bao SF+ 13 mdt san phém thuong mai dugc ban boi

Protein Sciences Corporation (Meriden, CT).

Theo mdt phuong an ciia phuong phép theo sang ché, phuong phép bao gdm
bude didu ché baculovirut tai t hgp bao gdm phén tr axit nucleic theo sang ché. Theo
mot phuong 4n, phén tir axit nucleic theo sang ché nhu duge néu trong SEQ ID NO: 10.
Theo mot phuong an, phén tir axit nucleic theo sang ché nhu duoc néu trong SEQ ID
NO: 11. Theo mot phuong an, baculovirut tai t6 hop c6 ngudn gdc tlr san pham thuong

mai duge ban du6i nhan hidu Baculovirut Sapphire™ (Allele Biotechnology).

Theo mot phuong an cta phuong phép theo sang ché, phuong phap bao gdm
buge 14y nhiém té bao véi baculovirut tai td hop theo sang ché. Theo mdt phuong an,
té bao 1a té bao con trung. Theo mdt phuong 4n, té bao con tring 13 té bao SF+. Theo
mdt phuong 4n, té bao SF+ 1a san pham thuong mai dugc ban boi Protein Sciences

Corporation (Meriden, CT).
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Theo mdt phuong an ctia phuong phap theo sang ché, phuong phép bao gbdm
bude didu ché baculovirut tai tb hop bao gdbm phan tir axit nucleic theo sang ché, va lay
nhidm té bao con trung véi baculovirut tai t6 hop. Theo mdt phuong 4n, baculovirut tai
td hop ¢6 ngudn gdc tir sén phdm thuong mai dugc ban dudi nhadn hig¢u Baculovirut
Sapphire™ (Allele Biotechnology). Theo mot phuong 4n, phén tir axit nucleic theo
séng ché nhu duoc néu trong SEQ ID NO: 10. Theo mdt phwong 4n, phén tur axit
nucleic theo sang ché nhu duge néu trong SEQ ID NO: 11. Theo mdt phuong an, té
bao con tring 13 t& bao SF+. Theo mot phuong an, t bao SF+ 14 san pham thuong mai

duoc ban bdi Protein Sciences Corporation (Meriden, CT).

Theo mdt phuong an cua phuong phap theo sang ché, phuong phap bao gdm: (i)
didu ché baculovirut tai td hop bao gdm phén tir axit nucleic theo sing ché; (i) lay
nhidm té bio con tring v6i baculovirut tai td hop; (iii) nudi cdy té bao con tring trong
moi truong nudi céy; va (iv) thu hoach protein HA H5 theo sang ché hodc toan bd moi
trudong nudi cdy té bao bao gdm protein HA H5 theo sang ché. Theo mot phuong 4n,
baculovirut téi t& hop c6 ngudn gdc tir san pham thuong mai dugc ban dudi nhan hi¢u
Baculovirut Sapphire™ (Allele Biotechnology). Theo mot phuong an, phan tir axit
nucleic theo sang ché nhu dugc néu trong SEQ ID NO: 10. Theo mdt phwong an, phan
tir axit nucleic theo sang ché nhu duge néu trong SEQ ID NO: 11. Theo mdt phuong
4n, t& bao con trang 1a t& bao SF+. Theo mdt phuong an, t& bao SF+ 1a san pham

thuong mai dugc ban bai Protein Sciences Corporation (Meriden, CD).

Theo mdt phuong an ctia phuong phép theo sang ché, modi truong nudi ciy dé
nudi cdy té bao theo sang ché s& duge xé4c dinh boi ngudi ¢6 hiéu biét trung binh trong
Iinh vuc k§ thut ndy. Theo mot phuong an, mdi trudng nudi cAy 13 moi truong té bao
con trung khong chira huyét thanh. Theo mot phwong &n, mdi truong nudi ciy 13 moi
truong khong chira huyét thanh Ex-CELL 420 (Ex-CELL® 420 cho té bao con tring,
Sigma-Aldrich, Cat. 14420C).

Theo mdt phuong 4n ctia phuong phdp theo sang ché, té bao con trung dugc
nudi cdy trong diéu kién thich hop dé biéu hién protein HA H5. Theo mét phuong 4n,

té bao con trung dugc U trong khoang thoi gian 1€n dén muoi ngay, tot hon 14 tir
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khoang hai ngay dén khoang muodi ngay, t6t hon nita 12 tir khoang bdn ngay dén
khoang chin ngay, va tham chi t6t hon nita 13 tir khoang nam ngay dén khoang tim
ngady. Theo mdt phuong én, diéu kién thich hop dé nuéi cdy té bao con tring bao gdm
nhidt d6 ndm trong khoang 22 - 32°C, tét hon 12 ndm trong khodng 24 - 30°C, tot hon
nita 12 ndm trong khoang 25 - 29°C, tham chi t5t hon nita 13 ndm trong khodng 26 -

28°C, va tt nhat 1a khoang 27°C.

Theo mdt phuong an cta phuong phap theo sang ché, phuong phép con bao
gbdm budc lam bAt hoat moi trudng nudi cay té bao theo sang ché. Phuong phap lam
bét hoat thong thudng bat k¥ déu c6 thé duoc st dung cho cac muc dich theo séng ché,

bao gdm, nhung khong chi giéi han ¢, phuong phap diéu tri hoa hoc va / hodc vat ly.

Theo mot phuong an, budc lam bét hoat bao gdm viéc bd sung etylenimin nhi
phan di duogc tao vong (BEI), t5t hon 1a & ndng dd ndm trong khoang tir 1 dén khoang
20 mM, t6t hon 13 nim trong khoang tlr 2 dén khoang 10 mM, t6t hon nita 1a khoang 5
mM hoic 10 mM. Theo mdt phuong &n, bude lam bét hoat bao gbdm viéc bd sung dung
dich ctia 2-bromoetylenamin hydrobromua ma s& dugc tao vong dé tao ra BEI trong

NaOH.

Theo mdt phuwong an, bude lam bat hoat dugc thuc hién trong khoang 25 - 40°C,
tdt hon 1a trong khoang 28 - 39°C, tdt hon nita 13 trong khoang 30 - 39°C, t6t hon nita
1a trong khoang 35 - 39°C. Theo mot phuong 4n, bude lam bat hoat dugc thuc hién
trong 24 - 72 gid, tdt hon 1a trong khoang 30 - 72 gio, tot hon nita 13 trong khoang 48 -
72 gidr. N6i chung, budc 1am bat hoat duge thuc hién cho dén khi khong phat hién

duoc sy sao chép cua véc-to virut.

Theo mot phuong an cua phuong phap theo sang ché, phuong phdp con bao
gdm budc trung hoa sau budc lam bét hoat. Budc trung hoa bao gdm bd sung mot
luong twong duong cua chat trung hoa chit 1am bét hoat trong dung dich. Theo mot
phuong 4n, chét 1am bét hoat 12 BEIL. Theo mdt phuong an, chét 1am trung hoa 12 natri
thiosulfat. Theo mdt phuong an, khi chit 1am bt hoat 1a BEIL, mot lugng tuong duong
clia natri thiosulfat s& dugc bd sung. Vi du, trong trudng hop BEI dugc bd sung vao

néng do cudi cing 12 ISmM, dung dich natri thiosulfé 1,0M dugc bd sung vao thu duge
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ndng d t6i thiéu cudi cing 1a 5 mM dé lam trung hoa BEI con lai bét ky. Theo mot
phuong an, budce trung hoa bao gdm bd sung dung dich natri thiosulfat vao ndng do
cudi cting ndm trong khoang tir 1 dén 20 mM, t6t hon 1a ndm trong khoang tir 2 dén 10
mM, tét hon nita 1a 5 mM hodc 10 mM, khi chit lam bét hoat 1a BEL Theo mot
phuong an, chit 1am trung hoa dugc bd sung sau khi budc 1am bét hoat hoan thanh, c¢é
nghia 12 khong thé phat hién dwogc su sao chép clia véc-to virut. Theo mot phuong an,
chit 1am trung hoa dugc bd sung sau bude lam bét hoat duoc thuc hién trong 24 gio.
Theo mdt phuong 4n, chét lam trung hoa dugc bd sung sau budc lam bat hoat dugc
thuc hién trong 30 gio. Theo mot phuong an, chit 1am trung hoa duge bd sung sau
budc 1am bét hoat duoc thuc hién trong 48 gid. Theo mot phuwong an, chét 1am trung

hoa duge bd sung sau bude 1am bt hoat dugce thyc hién trong 72 gio.

Luong protein HA H5 chira trong ché pham sinh mién dich theo sang ché c6 thé
duoc dinh lwong bang cach sit dung phuong phap thong thuong bét ky da biét trong
linh vuc nay, vi du, thir nghiém hemagglutinin héa (xem OIE Terrestrial Manual 2015,
Chapter 2.3.1 & 2.3.2, Avian Influenza (1ay nhiém virut gAy bénh cum gia cdm)). Theo
mot phuong an, lwgng protein HA HS chira trong ché phdm sinh mién dich theo séng
ché duoc x4c dinh bang thir nghiém hemagglutinin héa véi té bao hong cau gi, va
lugng protein HA HS c6 thé dugc biéu thi bang don vi thir nghiém hemagglutinin

(HAU).

Thuat ngft “HAU” dé chi don vi hoat tinh d8 ngung két té bao vhéng cau (RBO),
va 1 HAU protein hemagglutinin @& chi don vi t6i thiéu giy ra sy ngung két khi
hemagglutinin dugc trdn véi RBC. HAU c¢6 thé dugc danh gia béng thir nghiém hicu
gi4 ngung két hong cdu. Trong thir nghiém nay, mau chita protein hemagglutinin duoc
dua vao pha loang theo chudi hai 14n trong dia 96 giéng, va dung dich RBC dugc b
sung vao cac giéng. Gia tri ciia HAU 1a do pha loang 16n nht cia mAu dan dén ngung
két hoan toan RBC. Vi du, néu do pha lodng 16n nhit cia mau 25pl 1a 256, luong
protein hemagglutinin chira trong mau 12 256 HAU trén 25pl.

Dé khoi ra dép mg mién dich hiéu qua theo sang ché, luong protein HA HS5
chira trong ché pham sinh mién dich theo sang ché 1a it nhat 32 HAU trong mbi liéu.
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Do d6, ché phdm sinh midn dich theo sang ché bao gdm it nhét 32 HAU trong mbi licu
protein HA HS theo sang ché. Theo khia canh khéc nita, ché phdm sinh mién dich theo
sang ché bao gdm it nhat 64 HAU trong mdi lidu protein HA H5 theo sang ché. Theo
khia canh khéc nita, ché pham sinh mién dich theo sang ché bao gdm it nhat 128 HAU
trong mdi liéu protein HA H5 theo sang ché. Theo khia canh khac nita, ché phim sinh
mian dich theo séang ché bao gdm it nhat 256 HAU trong mdi liéu protein HA H5 theo

sang che.

Ngudi ¢6 hidu biét trung binh trong linh vyc k¥ thuat ndy c6 thé xé4c dinh gici
han trén cua lugng protein HA HS chi bang cach tién hanh thir nghiém thong thudng.
No6i chung, gi6i han trén dugc st dung boéi ngudi ¢o hiéu biét trung binh trong linh vyc
k¥ thuat nay s€ la khoang 1024 HAU trong mdi lidu, nhung ciing ¢6 thé cao hon. Theo
khia canh khac nita, ché pham sinh mién dich theo sang ché bao gbm it nhat 32 dén
1024 HAU trong mdi liéu protein HA H5 theo sang ché. Theo khia canh khéc nita, ché
phim sinh min dich theo sang ché bao gdm it nhit 64 dén 1024 HAU trong mdi liu
protein HA HS5 theo sang ché. Theo khia canh khac nita, ché phidm sinh mién dich theo
sang ché bao gdm it nht 128 dén 1024 HAU trong mdi liéu protein HA H5 theo séng
ché. Theo khia canh khac nita, ché phim sinh mién dich theo sang ché bao gdm it nhit
tr 256 dén 1024 HAU trong mdi lidu protein HA H5 theo sang ché.

So véi céc loai vac-xin bat hoat toan bd virut thong thuong dugc yéu ciu san
xuéit & CAp do An toan sinh hoc 2 hodc 3 (BSL-2, BSL-3), phuong phap sén xuat néu
trén nham san xuét protein HA H5 d3 dugc phéan loai theo yéu cAu an toan sinh hoc cép

o 1.

Theo khia canh khéc, sang ché cling d& xuat phuong phép ngin ngira va/hodc
diu tri 1y nhiém gy ra boi AIV, bao gbdm budc dung lugng hitu hiéu cia ché pham
sinh mién dich theo sang ché, cho ddi twong cAn didu tri. Sang ché ciing dé xuét ché
pham sinh mién dich theo sang ché ding dé ngan ngira va/hodc diéu tri 14y nhiém gay

ra boi AIV.

Nhu duoc sir dung & déy, thudt ngit “ngdn ngira” dé chi sy giam ty 1& mac phai

hozic murc d6 nghiém trong cla cac dau hiéu 1am sang ctia nhiém cim cho dén bao gom
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viéc ngin ngura hoan toan cac d4u hiéu 1am sang do6. Hiéu lyc bao vé ngin ngira ciia
ché phém sinh mién dich c6 thé dugc danh gia dya trén ty 18 séng sot clia dbi tuong da
duoc ching ngua chéng lai cdc nhém ATV khac nhau. Theo mot phuong an, hiéu luc
bao vé cia ché phim sinh midn dich tang it nhét 10%, tot hon nita 1a it nhat 20%, con
t4t hon nita 12 it nhat 30%, tham chi tét hon nita 1 it nhit 40%, tdt hon nita 14 it nhat
50%, con t6t hon nita 13 it nhat 60%, tham chi t&t hon nita 14 it nhat 70%, tt hon nita
a it nhét 80%, con tét hon nita 1a it nhAt 90%, tham chi tt hon nita 14 it nhét 95%, va
t6t nhat 12 100% so voi ddi tuong khong dugce tiép nhan vic-xin theo sang ché nhung
da phoi nhiém véi mic ATV lay nhiém. Theo mdt phuong én, hiéu lyc bao vé cia ché
phim sinh mién dich 1a 100% ddi véi dbi twong da duge ching ngira chéng lai cac

nhém AIV khac nhau.

Theo mot phuong an, dbi tuong can dugc diéu tri co thé 1a gia cAm, tham chi tot
hon nita 12 chim, ga, vit, ga tiy va cac loai twong tw. Theo mot phuong 4an, d6i tugng 1a

ga hodc vit.

Theo mot phuong an, ATV 1a phan nhém H5. Theo mdt phuong an, AIV la
H5Nx. Theo mot phuong an, AIV HPAT H5Nx luu hanh chi yéu & Chau A, Trung
DPong va Chau Phi. Theo mot phuong 4n, H5Nx 1a H5SN1, H5N2 va/hodc H5N6 Theo
mot phuong an, H5Nx 1a H5N1. Theo m{t phuong an, H5Nx 1a HSN2. Theo mot
phuong an, H5Nx 1a H5N6. Theo mot phwong an, H5Nx la HSNI va HSN2. Theo mot
phuong an, H5Nx 1& H5N2 va H5N6. Theo mot phuong an, AIV 1a nhanh 2, t6t hon 1a
nhénh 2.3, va tdt hon nita 13 c4c nhanh 2.3.4 va 2.3.2. Theo mdt phuong an, AIV la
nhanh 2.3.4.4,2.3.2.1, 2.3.2.1d, hoic 2.3.4.4d. Theo mét phwong 4n, AIV la nhanh 7.2.

H5Nx thudc phan nhém H5N1, H5N2 va/hodc H5N6 1a da biét trong linh vuc
k¥ thuat nay.

Nhu duge st dung ¢ day, thuét ngit "nhanh" dé chi mot nhém céac don vi phan
loai sinh hoc (nhu loai) bao g@)m tAt ca con chau cia modt tO tién chung.
A/goose/Guangdong/1/96 duoc coi 1a td tién cua tat ca cac virut thuc dong H5 va
dugc dinh danh 12 nhanh 0. Danh phap nay hién dugc st dung dé phén biét cac nhom
bién thé cua gen H5 HA, cho dén nay c6 khoang 20 nhéanh virut khac biét da dugc
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chinh thtrc x4c dinh. Ngoai nhanh 0, 9 nhanh bo sung (1-9) dd dugc md ta va xac dinh
dua trén tat ca cac trinh tu duoc luu gilt. Tuy nhién, hau hét céc virut da bi tuyét ching
theo thoi gian. Virut dong HS da tiép tuc luu hanh trén gia cAm va chim hoang d& & cac
khu vuc chau A, Trung Dong va chau Phi va tiép tuc phét trién. Chiém wu thé nhét dén
dén cac bénh 1ay nhi®m lvu hanh & mdt s6 quoc gia khac nhau 1a virut nhénh 2, va céc
dong phu tiép theo 1a két qua cua sy dich chuyén ctia khang nguyén dugc mo ta la
nhénh béc 2, 3, 4 va tham chi 12 bac 5. Danh phép va nhanh da xuét hién c6 thé dugc
nhin thiy tr WHO/OIE/FAO. Tiép tuc tién t6i mot danh phap thdng nhét cho virut gdy
bénh cum gia cAm H5N1 doc luc cao: mirc do phan ky thudc nhanh virut 2.2. Influenza
Other Respiration Viruses. Letter. 2009;3:59-62; WHO/OIE/FAO. Continued
evolution of highly pathogenic avian influenza A (H5N1): updated nomenclature.
Influenza Other Respiration Viruses 2012;6:1-5; va WHO-OIE-FAO HNEWG.
Revised and updated nomenclature for highly pathogenic avian influenza A (H5NTI)
viruses. Influenza Other Respiration Viruses 2014;8:384-388.

Vi du, H5Nx thudc nhanh 2.3.4.4 dugc md ta trong Lee et al., Emerging
Infectious Diseases, 2016; Volume 22(7) pp.1283-1284 va trong Lee et al, Journal
Veterinary Science 2017, Vol.(SI), pp.269-280. Avian influenza isolate A/common
magpie/Hong Kong/5052/2007 (H5N1) dugc md ta trong Smith et al., Emerging
Infectious Diseases, 2009, Volume 15(3), pp.402-407 thudc nhanh 2.3.2.1. Thé phan
1ap H5Nx khac thudc nhéanh 2.3.2.1, bao gdbm A/chicken/India/CL03485/2011 (H5N1)
hodc A/chicken/India/CA0302/2011 (H5N1) dwge mo ta, vi dy, trong Bhat et al., 2015,
Microbial Pathogenesis; volume 88, pp.87-93. H5Nx khéc nita thudc phén nhéanh
23.2.1 cling nhu thugc 23.44, bao gém 2.3.4.4d nhu, vi duy,
A/duck/Vietnam/HU1-1507/2014 (H5N6) hodc A/duck/Vietnam/ HU1-1151/2014
(H5N6) dugc mo ta trong Nguyen et al., 2019, Scientific Reports 9; Article 7723,
pp-1-13. Thé phan 1ap H5Nx thuéc nhanh 7.2, bao gdm, vi du,
(A/chicken/Gansu/62012 (H5N1)) dugc mo ta va xac dinh déc diém, vi dy, trong Liu et
al., Journal of Virology 2016, Volume 90(21), pp.9797-9804.

Theo mdt phuong 4n, ché pham sinh mién dich theo sang ché ¢6 thé duge dung

duéi da (S.C.) hodc trong co (I.M.).
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Thoi gian ding ché phdm sinh mién dich theo sdng ché c6 thé dwgc xac dinh
boi ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay theo yéu cau thyc té. Vi
du, dbi vé6i ga thit tréng co tudi tho khoang 40-50 ngay, ché pham sinh mién dich theo
sang ché c6 thé duge ding trong mot lidu duy nhét; d6i v6i ga thit vang c6 tudi tho
khoang 70 ngay, ché phdm sinh mién dich theo sang ché c6 thé duoc dung trong hai
lidu; va dbi voi ga nhu ga gidng c6 tudi tho hon mdt nam hodc 1au hon, ché pham sinh
mién dich theo sang ché c6 thé dugc dung trong nhiéu lidu. Theo mot phuong an, ché
phim sinh mién dich theo sang ché dugc dung trong mot lidu duy nhét. Theo mot
phuong 4n, ché phém sinh mién dich theo sang ché dugc ding trong nhiéu lidu, nhu 2,
3,4,5,6,7,8,9, hodac 10 lidu. Theo mot phuong 4n, Khoang thoi gian trong khoang

hai lidu 12 khoang 4-6 tudn, nhu 4 tudn, 5 tudn hogc 6 tuan.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay ciing c6 thé xac dinh
khi lidu dung th@ nhit dugce dua ra theo yéu cAu thuc té. Vi du, khi ga dugc chung
ngtra. Theo mot phuong an, ché phdm sinh mién dich theo sang ché c6 thé duoc ding
dAu tién vao ngay 1 tudi hodc mudn hon, vao ngay 7 tudi hozc mudn hon, vao ngay 10
tudi hodc mudn hon, vao ngay 15 tudi hodc muodn hon, hoic vao ngay 21 tudi hoidc
mudn hon. Theo mdt phuong én, ché phém sinh mién dich theo sang ché dugc dung
vao ngay 1 tudi hodc mudn hon, vao ngay 7 tudi hodc muodn hon, vao ngay 10 tudi
hodc mudn hon, vao ngay 15 tudi hodc muon hon, hodc vao ngay 21 tudi hodc mudn
hon. Theo mot phuong 4n, ché pham sinh mién dich theo séang ché dugc dung tir ngay
1 ngay tudi, tir ngdy 7 ngay tudi, tir ngay 10 tudi, tir ngdy 15 ngay tubi, hodc tlr ngdy
21 ngay tudi trong mot 1an dung duy nhat. Theo mot phuong 4an, ché phdm sinh mién

dich theo sang ché dugc dung tir ngdy 1 ngay tudi trong mot lan dung duy nhat.

Theo khia canh khéc, sang ché ciing dé xuét phuong phap phan biét dong vét bi
lay nhiém tw nhién AIV véi dong vét da duge chung nglra véc-xin hodc ché phdm sinh
midn dich theo sang ché. Sang ché ciing mé ta viéc stt dung ché phim sinh mién dich
theo sang ché dé didu ché chét dé phan biét gifra dong vat bi lay nhiém tu nhién ATV

va dong vat da dugc ching ngura.
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Theo mot phuong an, phuong phap bao gbm: a) phan tich mau cta dong vat
trong thir nghiém mién dich v&/hoidc thir nghiém phén tich by gen vé su c6 mit cua
chét d4nh ddu cum gia cdm khong c6 mit trong ché phim sinh mién dich nhung c6 mét
trong dong vat b lay nhiém ty nhién, trong d6 thir nghiém mién dich la thtr nghi¢m
mién dich enzym hodc thir nghiém hép thu mién dich lién két voi enzym, hodc thir
nghiém két tia gel aga, hodc thr nghiém thAm tach Western b) xac dinh xem mau 1a
duong tinh hay am tinh vé&i chit danh du cum gia cAm, va c) dé twong quan két qua
thtr nghiém véi tinh trang cta dong vat dugc thir nghiém, trong d6 dong vat duong tinh
v6i chét danh ddu cum gia cAm 1a dong vat bi 1ay nhiém tu nhién va dong vét am tinh
v6i chét danh d4u cim gia cAm 13 dong vat dd dugc chung ngira bang ché phdm sinh

mién dich hodc vac-xin theo sang ché.

Theo mot phuong an, phuong phap bao gdm: a) phan tich mdu cua dong vat
trong thur nghiém mién dich v&/hoic thir nghiém phén tich bd gen vé su c¢6 mit cua
chét danh dau cum gia cAm dic hidu v6i ché pham sinh mién dich nhung khong c6 mat
trong dong vAt bi 1ay nhidm tw nhién, trong d6 thtt nghiém mién dich 1a thir nghi¢m
min dich enzym hoic thir nghiém hép thy mién dich lién két vi enzym, b) xéc dinh
xem mau 13 duong tinh hodc am tinh véi chit danh d4u cim gia cAm, va c¢) 1am tuong
quan két qua thtr nghiém vé6i tinh trang cta dong vat dugc thit nghiém, trong do6 dong
vat dwong tinh v6i chat danh ddu cum gia cim 1a dong vat dd dugc ching ngira bang

ché pham sinh mién dich hodc vac-xin theo sang che.

Theo mot phuong &n, dong vat co thé 1a gia cAm, tham chi t6t hon nita 1 chim,

ga, vit, ga tAy va céc loai tuong tu. Theo mot phuong an, dong vat 1a ga hodc vit.

Theo mot phwong 4n, AIV 1a phan nhém HS5. Theo mdt phuong én, AIV la
HS5Nx. Theo mot phuong an, ATV 13 HPAI H5Nx luu hanh chi yéu ¢ Chau A, Trung
DPoéng va Chau Phi. Theo mt phuong an, H5SNx 1a H5N1, H5N2 va/hodc HSN6. Theo
mdt phuong an, H5Nx 1a HSN1. Theo mot phwong 4n, H5Nx 1a H5SN2. Theo mot
phuong 4n, H5Nx 1a H5N6. Theo mot phuong 4n, HSNx 1a HSN1 va H5N2. Theo mat
phuong an, H5Nx 1a HSN2 va H5N6.
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Theo mot phuong &n, AIV 1a nhanh 2, t5t hon 12 nhanh 2.3, va tot hon nita 13
cac nhanh 2.3.4 va 2.3.2. Theo mdt phuong 4n, AIV 1a nhénh 2.3.4.4 hodc 2.3.2.1,
2.3.2.1d, hodc 2.3.4.4d. Theo mot phuong an, AIV 1a nhanh 7.2.

Dong vat dugc ching ngua véc-xin hodc ché phim sinh mién dich bao gdm
protein HA H5 theo sang ché s& chi c6 dap tmg khéng thé chdng lai khang nguyén cu
thé nay, trong khi d4p g Am tinh véi cac thanh phan virut khac. Mot loi thé nira theo
sang ché 1a n6 c6 loi ddi v6i khai niém DIVA véi ELISA ddc hidu dé phan biét gitta

dong vat bi 1y nhiém AIV va dong vét da dugc chiing nglra.

Theo khia canh khac, sang ché ciing d& xuét kit, bao gdm protein HA HS5 theo
sang ché, phan tir axit nucleic, véc-to, té bao, hodc véc-xin hodc ché phim sinh mién
dich theo sang ché. Theo mdt phuong an, kit c6 thé dugc sir dung cho dbi tugng nhu
gia cAm, thdm chi tdt hon nira 13 chim, ga, vit, ga tdy va cac loai tuong tu. Theo mot
phuong an, khi ga duoc chung ngira, protein HA HS5, vic-xin hodc ché phdm sinh mién
dich theo sang ché ¢6 thé duoc str dung dé chung nglra vao ngay 1 tudi hodc muodn
hon, vao ngay 7 tudi hodc muon hon, vao ngay 10 tudi hodc mudn hon, vao ngay 15
tudi hodc mudn hon, hodc vao ngay 21 tudi hoic mudn hon. Theo mdt phuong an, ché
pham sinh mién dich theo sang ché duoc dung tir ngay 1 ngay tudi, tir ngdy 7 ngdy
tubi, tir ngay 10 tudi, tir ngay 15 ngay tudi, hodc tir ngay 21 ngay tudi trong mot 1an
dung duy nhat. Theo mt phuong an, ché pham sinh mién dich theo sang ché dugc

dung tir ngay 1 ngay tudi trong mot 14n dung duy nhét.

Trir khi c6 quy dinh khéc, tAt ca cac thuat ngit k¥ thuat va khoa hoc dugc st
dung & day c6 cing nghia nhu thuong dugc hiéu bdi ngudi 6 hiéu biét trung binh
trong linh vyc k¥ thuat ma sang ché nay thudc vé tai thoi diém ndp don. Nghia va
pham vi ctia c4c thuat ngit phai rd rang; tuy nhién, trong truong hop c6 nghia mo hd
tiém 4n bat ky, cac dinh nghia dugc cung cép & day dugc uvu tién hon tur dién hodc dinh
nghia bén ngoai bét ky. Hon nita, trir khi ¢6 quy dinh khac, cac thuét ngit s it s& bao
g0m céc tir sb nhidu va cac thuat ngir sd nhiéu s& bao gbm sb it. O day, viéc st dung
"hodc” c6 nghia 1a "va/hoac" trir khi c6 quy dinh khéac. Hon nita, viéc st dung thuat

ngit "bao gdm", ciing nhu cac dang khéc nhu "bao gom" va "dugc bao gom" khong
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lam gidi han pham vi ctia sdng ché. Tat ca cac patent va cac cong bo dugce de cap & day

duoc dua vao ban mo ta bang cach tham khao.

Thuc tién theo sang ché s& dung, trir khi ¢6 quy dinh khac, cac k¥ thuét thong
thuong vé virut hoc, sinh hoc phén tir, vi sinh, cong nghé ADN tai t6 hop, héa hoc
protein va mién dich hoc, nim trong pham vi hidu biét cla ngudi c6 hidu biét trung
binh trong linh vuc k¥ thuat nay. Céc k¥ thuat nhu vay dugc giai thich day du trong tai
liéu. Xem, vi du, Sambrook, Fritsch & Maniatis, Molecular Cloning: A Laboratory
Manual, Vols. I, II va III, Second Edition (1989); DNA Cloning, Vols. I va IT (D. N.
Glover ed. 1985); Oligonucleotide Synthesis (M. J. Gait ed. 1984); Nucleic Acid
Hybridization (B. D. Hames & S. J. Higgins eds. 1984); Animal Cell Culture (R. K.
Freshney ed. 1986); Immobilized Cells and Enzymes (IRL press, 1986); Perbal, B., A
Practical Guide to Molecular Cloning (1984); the series, Methods In Enzymology (S.
Colowick and N. Kaplan eds., Academic Press, Inc.); Protein purification methods — a
practical approach (E.L.V. Harris and S. Angal, eds., IRL Press at Oxford University
Press); va Handbook of Experimental Immunology, Vols. I-IV (D. M. Weir and C. C.
Blackwell eds., 1986, Blackwell Scientific Publications).

Ciing can hiéu rang thuét ngit dugc st dung & déy la chi nhim muc dich mo ta
cac phuong an cu thé theo sang ché, va khong duge du dinh dé gii han pham vi cta
sang ché. Can phai luu y rang, nhu dugc st dung trong ban mo ta va phan Yéu cau bao
ho kém theo, cac dang sb it bing tiéng Anh "a", "an" va "the" bao gbm céc tham chiéu
s6 nhiéu trir khi ¢6 quy dinh rd rang trong ban mo ta. Do d6, vi dy, tham chiéu dén
“khang nguyén" bao gdm hén hop cta hai hodc nhiéu khang nguyén, tham chiéu dén

“ch4t mang" bao gdbm hdn hop ctia hai hodc nhidu chit mang, va cic chét twong tu.
MENH BE

Cac ménh dé sau cling dwge md ta & ddy va mot phan ctia ban mo ta theo séng

1. Ché pham sinh mién dich bao gdm protein hemagglutinin thudc phan nhém

H5 cua virut gdy bénh cum gia cam, trong do6 protein hemagglutinin bao gom:
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(a) céac géc axit amin 120N ho#c 1208, 155N, va 223N hodc 2238S; va

(b) mot hodc nhidu géc axit amin duoc chon tir nhém bao g?)m: 61D, 871, 99A,
102A, 110N, 136S, 140D, 149S, 156T, 157P, 170N, 172T, 178R, 190V, 191L, 200A,
226V, 243D, 268Y, 279A va 298I,

véi viée danh s6 dua vao céc géc axit amin nhu dugc néu trong SEQ ID NO:1

2. Ché pham sinh mién dich theo ménh dé 1, trong d6 protein hemagglutinin

bao gom:

(a) céac géc axit amin 61D, 871, 99A, 102A, 110N, 120N, 136S, 140D, 149S,
155N, 156T, 157P, 170N, 172T, 178R, 190V, 191L, 200A, 223N, 226V, 243D, 268Y,
279A va 298I;

(b) trinh ty axit amin nhu dugc néu trong SEQ ID NO: 6; hodc

(¢) trinh tu axit amin nhu duoc néu trong SEQ ID NO: 5.

3. Ché phim sinh mién dich theo ménh dé 1 ho#c 2, trong d6 protein
hemagglutinin bao gdm trinh ty axit amin nhu dugce néu trong SEQ ID NO: 6.

4. Ché phém sinh mién dich theo ménh dé 1 hoic 2, trong d6 protein

hemagglutinin bao gdm trinh tu axit amin nhu dwoc néu trong SEQ 1D NO: 5.

5. Ché phdm sinh mién dich theo ménh dé bét ky trong 56 cac ménh dé tir 1
dén 4, trong d6 protein hemagglutinin dugc chira trong moi truong nudi ciy té bao, va
mdi trudng nudi cdy té bao duge didu ché bang cach nudi cAy té bao chira véc-to biéu
hién c6 kha nang biéu hién protein hemagglutinin nhu dugc xac dinh trong ménh dé

bét k¥ trong s6 cac ménh dé tir 1 dén 4.

6. Ché pham sinh mién dich theo ménh d& bét ky trong s6 cdc ménh de tir 1
dén 5, trong d6 véc-to biéu hién bao gébm phan t& axit nucleic mad héa protein
hemagglutinin nhu dugc xac dinh trong ménh d2 bét ky trong s6 cac ménh dé tir 1 dén

4.

7. Ché pham sinh mién dich theo ménh dé 6, trong d6 phan tir axit nucleic c6

trinh ty nhu dugc néu trong SEQ ID NO: 10.
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8. Ché phdm sinh mi&n dich theo ménh d¢ 6, trong d6 phén tir axit nucleic ¢6

trinh tu nhu dugce néu trong SEQ ID NO: 11.

9. Ché phim sinh mién dich theo ménh d& bt ky trong s6 cac ménh détr 5

dén 8, trong d6 véc-to bieu hién la baculovirut, va t€ bao 1a t bao con trung.

10. Ché phém sinh min dich theo ménh d& bt ky trong sé cac ménh dé tir 5
dén 9, trong d6 mdi trudng nudi cly té bao duge dua vao budce 1am bét hoat, tot hon 1a

budc 1am bét hoat bing etylenimin nhi phén.

11. Ché phdm sinh min dich theo ménh d& bét k¥ trong s6 cac ménh d@ tur 5
dén 10, trong d6 ché pham sinh mién dich bao gbm mot phan hogc toan bd moi truong

nudi cay te bao.

12.  Ché phim sinh min dich theo ménh dé bat ky trong sé c4c ménh d@ tir 1

dén 11, trong d6 ché pham sinh mién dich con bao gdm chét bd trg.

13. Ché pham sinh midn dich theo ménh d& 12, trong dé chat bd trg 1a nhii

tuong nudc trong dau.

14. Ché phdm sinh mién dich theo ménh d& bt ky trong s6 cac ménh dé tir 1
dén 13, trong d6 ché phdm sinh mién dich dwoc dung trong mot lidu duy nhét hosc
duoc dung trong nhiéu lidu; va/hodc '
ché phém sinh mién dich dugc dung dudi da hodc trong co; va/hodc
ché phém sinh mién dich 1a dé dung cho dong vat & 1 ngay tudi tr 1én, & 7 ngay tudi

tré 1én, & 10 ngay tudi tro 1én, & 15 ngay tudi tror 1én, hodc & 21 ngay tudi tré 1én.

15. Ché phdm sinh mién dich theo ménh dé bét ky trong s6 cic ménh deé tir 1
dén 14, trong d6 ché phdm sinh mién dich 1a dé dung cho dong vat & 1 ngay tudi trd
1én, & 7 ngay tudi trd 1én, & 10 ngay tudi tré 1én, & 15 ngdy tudi trd 1én, hodc ¢ 21 ngdy

tudi tré 1én.

16. Ché pham sinh mién dich theo ménh d& bt ky trong sé c4c ménh dé tir 1
dén 14, trong d6 ché pham sinh mién dich 1a dé dung cho dong vat tir ngay 21 ngay

tuoi.
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17. Ché pham sinh midn dich theo ménh d& bt ky trong s cac ménh dé tir 1
dén 14, trong d6 ché phdm sinh mién dich 1a dé dung cho dong vat tir ngay 15 ngay

tuoi.

18. Ché phim sinh min dich theo ménh d& bat ky trong s c4c ménh dé tir 1

dén 14, trong d6 ché pham sinh mién dich 1a dé dung cho dong vat tir ngdy 7 ngay tudi.

19. Ché phim sinh min dich theo ménh d& bat ky trong s c4c ménh dé tir 1

dén 14, trong d6 ché phdm sinh mién dich 1a dé dung cho dong vat tir ngay 1 ngay tudi.

20. Ché phim sinh midn dich theo ménh d& bit ky trong s cac ménh de tir 1

dén 14, trong d6 ché pham sinh mién dich 12 dé ding cho dong vt tir ngay 1 ngay tubi.

21. Ché phim sinh min dich theo ménh d& bat ky trong sé c4c ménh dé tir 1
dén 20, ding dé ngan ngira v&/hodc diéu tri 1y nhiém gay ra boi virut gdy bénh cam
gia cAm, t5t hon 1a boi H5Nx, tét hon nita 1a boi mot hodic nhieu H5N1, HSN2 va
H5NG.

22. Ché phim sinh mién dich theo ménh dé bt ky trong sd cac ménh dé tir 1
dén 20, ding dé ngan ngira va/hodc diéu tri 1ay nhiém giy ra bai virut gay bénh cum

gia cdm H5NI1.

23. Ché phim sinh mién dich theo ménh d& bat ky trong s6 cac ménh dé tir 1
dén 20, ding dé ngin ngira va/hodc diéu tri 14y nhiém giy ra bgi virut gdy bénh cim

gia cdm H5N2.

24. Ché pham sinh mién dich theo ménh dé bt ky trong s6 cic ménh de tir 1
dén 20, dung dé ngan ngira va/hodc diéu tri lay nhiém gy ra boi virut gay bénh cim

gia cdm H5NG.

25. Ché pham sinh mién dich theo ménh dé bat ky trong sd cac ménh détir 1
dén 20, dung dé ngin nglra va/hodc diéu tri 14y nhiém gdy ra boi virut gdy bénh cam
gia cAm H5Nx thudc nhanh 2, t6t hon 1a nhanh 2.3, va tot hon nita 1a cic nhanh 2.3.4
hoéc 2.3.2.
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26. Ché pham sinh mién dich theo ménh dé bt ky trong sb cac ménh d& tir 1
dén 20, ding dé ngin ngira vavhodc diéu tri 14y nhiém gay ra boi virut gdy bénh cim

gia cAm H5Nx thudc nhénh 2.

27. Ché phim sinh mién dich theo ménh d& bit ky trong s6 cdc ménh dé tir 1
dén 20, ding dé ngan ngira va/hodc diéu tri 1ay nhiém gay ra boi virut gdy bénh cum

gia cAm H5Nx thudc nhénh 2.3.

28. Ché pham sinh mién dich theo ménh dé bt ky trong s6 cac ménh de tir 1
dén 20, ding dé ngan ngira va/hodc didu tri 1y nhiém gay ra boi virut gay bénh cum

gia cAm H5Nx thudc nhanh 2.3.4.

29. Ché phim sinh mién dich theo ménh d& bit ky trong sé cac ménh dé tir 1
dén 20, ding dé ngan ngira va/hodc didu tri 1ay nhiém gy ra boi virut gdy bénh cum

gia cAm H5Nx thudc nhéanh 2.3.4.4.

30. Ché phim sinh mién dich theo ménh d& bat k¥ trong sb cac ménh dé tir 1
dén 20, ding dé ngin nglra vd/hodc didu tri 1ay nhiém giy ra bai virut gdy bénh cum

gia cdm H5Nx thudc nhanh 2.3.4.4d.

31. Ché pham sinh mién dich theo ménh d& bat k¥ trong sb cac ménh dé tir 1
dén 20, ding dé ngin nglra vid/hodc diéu tri 1ay nhiém gy ra bdi virut gy bénh cim

gia cdm H5Nx thudc nhanh 2.3.2.

32. Ché phém sinh mién dich theo ménh dé bat ky trong s6 cac ménh dé tir 1
dén 20, dung dé ngan nglra va/hodc diéu tri 14y nhiém gy ra boi virut gy bénh cim

gia cAm H5Nx thudc nhénh 2.3.2.1

33. Ché phém sinh mién dich theo ménh dé bt ky trong s6 cac ménh dé tir 1
dén 20, ding dé ngin nglra va/hodc didu tri 1ay nhiém giy ra bdi virut gdy bénh cim

gia cAm H5Nx thudc nhénh 2.3.2.1d.

34. Ché pham sinh mién dich theo ménh dé bét ky trong s6 cac ménh dé tir 1
dén 20, ding dé ngin nglra va/hodc didu tri 1ay nhiém gay ra béi virut gdy bénh cim

gia cam H5Nx thudc nhéanh 7.2.
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35. Ché phim sinh mién dich theo ménh dé bt ky trong s6 c4c ménh dé tir 1

dén 34, trong d6 ché pham sinh mién dich dwoc dung trong mot lidu duy nhét.

36. Ché phim sinh mién dich theo ménh d& bét ky trong sé cdc ménh dé tir 1
dén 34, trong d6 ché phém sinh mién dich dugc dung dudi dang mot lidu duy nhét va
trong do liéu duy nhét nay 13 hitu hiéu dé ngin ngira va/hodc didu tri 14y nhiém gay ra

béi virut gy bénh ciim gia cam.

37. Ché pham sinh mién dich theo ménh d& bt ky trong s6 cac ménh dé tir 1
dén 34, trong d6 ché phdm sinh mién dich dugc ding duéi dang mot lidu duy nhét va
trong d6 lidu duy nhit nay 13 hiru hiéu dé ngan ngtra va/hodc didu tri 14y nhiém gay ra

béi mot hodc nhidu HSN1, HSN2 va H5NG6.

38. Ché phim sinh mién dich theo ménh d& bat ky trong s6 c4c ménh dé tir 1
dén 34, trong d6 ché phim sinh mién dich duoc ding dudi dang mot lidu duy nhét va
trong d6 lidu duy nhAt nay 13 hitu hidu dé ngin ngira va/hodc didu tri 1ay nhiém gay ra

boi H5Nx bét ky nhw duoc néu trong cic ménh dé 22-34.

39. Phuong phap phéan biét dong vat bi lay nhiém tu nhién virut gy bénh cum
gia cAm v6i dong vat da duge ching nglra béng ché phém sinh mién dich theo ménh dé
bét ky trong s6 cac ménh dé tir 1 dén 13, bao gom:

(a) phan tich mau cta dong vat trong thir nghiém mién dich v&/hoic thir nghiém phan
tich bd gen vé su c6 mit clia chét ddnh du cum gia cdm khong c6 mat trong ché pham
sinh mién dich nhung c¢6 mit trong dong vat bi lay nhiém ty nhién, trong d6 thir
nghiém midn dich 1a thir nghiém mién dich enzym hogc thir nghiém hép thu mién dich
lién két v6i enzym,

(b) x4c dinh xem mAu 1a duong tinh hodc 4m tinh véi chét danh déu ciim gia cam, va

(¢) lam twong quan két qua thir nghiém véi tinh trang cua dong vét dugc thir nghiém,
trong dé dong vat duong tinh vi chét danh ddu cim gia cdm 1a dong vat bi 1ay nhiém
tu nhién va dong vat am tinh véi chit danh ddu cum gia cadm 1a dong vat da duoc
chiing ngira bang ché pham sinh mién dich theo ménh d2 bét k¥ trong sb cac ménh dé

tir 1 dén 13.
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40. Phuong phap phéan biét dong vat bi lay nhiém ty nhién virut gy bénh cim
gia cdm véi dong vat da dugc chimg ngira bing ché pham sinh mién dich theo ménh dé
bét k¥ trong s6 cac ménh dé tir 1 dén 13, bao gdm:

(a) phan tich mau cia dong vat trong thir nghi¢ém mién dich v&/hoic thir nghiém phén
tich bf) gen vé su ¢6 mat cta chat danh dau cim gia cAm dic hiéu véi ché pham sinh
mién dich nhung khong c¢6 mat trong dong vat bi 1y nhiém tu nhién, trong d6 thi
nghiém mién dich 14 thir nghiém mién dich enzym hodc thir nghi¢ém hap thu mién dich
lién két v6i enzym,

(b) x4c dinh xem mAu 1a dwong tinh hodc am tinh véi chit danh du cim gia cam, va
(¢) lam twong quan két qua thir nghiém véi tinh trang ctia dong vét dugc thir nghiém,
trong d6 dong vat duong tinh véi chét danh ddu cim gia cim la dong vat da dugce
chung ngira bang ché pham sinh mién dich theo ménh dé bét ky trong sd cac ménh deé

tu 1 dén 13.
TONG QUAN VE TRINH TU

Céc trinh tu sau dugc trinh bay chi tiét va dugc dé cap bang cach nay trong sang

ché:

SEQIDNO: 1: Trinh ty axit amin cia protein HA cia ching
duck/China/E319-2/03 nhung thiéu hut peptit tin hiéu cia d4u tan cling amino.

SEQ ID NO: 2: Trinh ty axit amin cia H5Conl.

SEQ ID NO: 3: Trinh ty axit amin cua H5Con3.

SEQ ID NO: 4: Trinh ty axit amin ciia H5Con3.

SEQ ID NO: 5: Trinh ty axit amin cua H5ConSMut.

SEQ ID NO: 6: Trinh ty axit amin tir vi tri 60 dén 300 ctia HSCon5Mut.
SEQ ID NO: 7: Trinh tu axit nucleic da dugc tdi wu hda ciia H5Conl.

SEQ ID NO: 8: Trinh ty axit nucleic da dugc t6i wu hoa cua H5Con3.
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SEQ ID NO: 9: Trinh ty axit nucleic d4 dugc toi wu héa cua H5ConS.
SEQ ID NO: 10: Trinh ty axit nucleic da dugc tdi wu hoa ctia HSConMut.

SEQ ID NO: 11: Trinh ty axit nucleic da duogc tdi wu héa ma hoéa trinh tu axit

amin tr vi trf 60 dén 300 cia HSConSMut.

Vi du thye hién sang ché

Céc vi du sau dugc dua vao nhidm minh hoa thém cho sang ché duge mo ta &
ddy va dé chimg minh cdc phuong 4n theo sang ché. Ngudi c6 hiéu biét trung binh
trong 1inh vuc k¥ thuat nay can hiéu rang cac k¥ thuat dugce bdc 19 trong cac vi du tuan
theo cac k¥ thuét dai dién do céc tac gia sang ché tim ra dé hoat dong t6t trong thuc té
séng ché, va do d6 c6 thé dugc coi 1a tao thanh cic phuong thirc thye hanh né. Tuy
nhién, ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat nay nén hiéu rang, theo
sang ché, nhiéu thay ddi c6 thé duoc thuc hién trong cic phuong an cu thé dugc boc 16
va vin thu dugc két qua gidng hoidc twong tu cling ndm trong tinh thin va pham vi cia

sang ché.
Vi du 1: Tao ra trinh ty axit amin lién tng H5 HA va thé dot bién ciia ching
Tao ra trinh tu axit amin lién ing 1 HA bénh cim HS5NI 1

Pé tao ra trinh tu axit amin lién tmg 1 HA bénh cim H5N1 1 (H5Conl), 444
trinh tu axit amin HA bénh cam chim H5N1 dugc phén 14p ¢ Trung Qudc tir nam 1996
dén nam 2012 duoc thu gom va phan tich. 444 trinh ty axit amin HA nay dugc bao
gbém thudc nhénh 0, nhanh 2.2, nhanh 2.3.2, nhanh 2.3.2.1, nhanh 2.3.4, nhanh 2.4,
nhanh 2.5, nhanh 3, nhanh 4, nhanh 5, nhanh 6 nhanh 7 va nhanh 9. Fig. 1 thé hién
phuong phap tudn tu dé tao ra H5Conl1 tir 444 trinh ty axit amin da phéan 14p tir ndm
1996 dén 2012. Trudc tién, 13 trinh tw axit amin lién Gng tAng 1 duoc tao ra, va moi
tang dai dién cho mot nhanh riéng 1¢ bang céach sir dung (1) 36 trinh tu thudc nhanh 0;
(2) 31 trinh ty thudc nhénh 2.2; (3) 8 trinh tu thudc nhanh 2.3.2; (4) 49 trinh tu thudc
nhénh 2.3.2.1, (5) 2 trinh tu thudc nhanh 2.3,3; (6) 210 trinh tu thudc nhanh 2.3.4; (7)
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18 trinh ty thudc nhanh 2.4; (8) 6 trinh tu thudc nhanh 2.5; (9) 9 trinh ty thudc nhanh
3; (10) 5 trinh ty thudc nhanh 4; (11) 8 trinh tu thudc nhanh 5; (12) 3 trinh tu thudc
nhanh 6; (13) 34 trinh tu thuoc nhanh 7; va (14) 21 trinh tu thudc nhanh 9. Trinh tu
axit amin lién tng cudi cling 13 trinh tu axit amin lién Gng tAng 2 duoc tao ra bang cach
sap hang va phan tich tht ca 13 trinh tu axit amin lién tmg ting 1 bang phan mém
MEGA 5.0. Trinh tu axit amin lién Ung cudi cing nay dugc dinh danh l1a H5Conl
(SEQ ID NO: 2).

Tao ra trinh tu lién Gtng HA 3 bénh ciim H5N1

Dé tao ra trinh ty axit amin lién tmg HA 3 bénh cim H5N1 (H5Con3), 297 trinh
tu axit amin HA bénh cim chim H5N1 dugc phéri lap & Trung Quéc tir nam 1996 dén
niam 2012 dugc thu gom va phén tich. 297 trinh ty axit amin HA nay dugc ciu thanh
chi tir c4c nhanh cu thé, tic 12 nhanh 2.3.2.1, nhanh 2.3.4, va nhanh 7. Fig. 2 thé hién
phuong phéap mot vong dé tao ra H5Con3 tir 297 trinh ty axit amin cua cac nhanh cu
thé da phan 14p tr nam 1996 dén 2012. Trinh tu axit amin lién Gmg cudi cing dugc tao
ra bing cach sip hang va phan tich (1) 49 trinh ty thudc nhanh 2.3.2.1, (2) 214 trinh tu
thudc nhanh 2.3.4; va (3) 34 trinh tw thudc nhénh 7 bing phan mém MEGA 5.0. Trinh
ty axit amin lién Gng cubi ciing nay duge dinh danh 1a H5Con3 (SEQ ID NO: 3).

Tao ra trinh ty axit amin lién tng HA 5 bénh cim H5NI

Pé tao ra trinh tu axit amin lién tng HA 5 bénh cim H5N1 5 (H5Con5), 196
trinh tu axit amin HA bénh cam chim H5N1 dugc phéan 1ap ¢ Trung Quéc tir ndm 2005
dén nam 2012 duogc thu gom va phan tich. 196 trinh tu axit amin HA nay la tir cac
nhanh 0, 2.2, 2.3.1, 2.3.2,2.3.2.1, 2.3.4, 2.4, 7 va 9. Fig. 3 thé hién phwong phap mot
vong dé tao ra H5Con5 tir 196 trinh ty axit amin da phan 14p tir ndm 2005 dén 2012.
Téng s6 196 trinh tu axit amin duoc sip hang ddng thdi bang phin mém MEGA 5.0.
Trinh ty axit amin lién (g cudi cung duge dinh danh 1a H5Con5 (SEQ ID NO: 4).

Phuong phép tao ra H5Conl, H5Con3 va H5ConS dugc tom t4t trong Bang 1.

Bang 1. Bang tém tit vé ba trinh tu axit amin lién ing
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Kho vén trinh tu Phuong phép sép
hang
H5Conl T4t ca trinh tu axit amin (tdng s6 444) Tuén tu
H5Con3 Chi c6 nhanh 2.3.4 +2.3.2.1 + 7,0 Mot vong
H5Con5 196 trinh tyu axit amin: 2005-2012 Mot vong

Tao ra thé dot bién trinh tw axit amin lién tng HA 5 bénh cim H5N1

D& tao ra thé dot bién trinh ty axit amin lién ing HA 5 bénh ctim HS5NI
(H5Con5Mut), hai dot bién axit amin duoc dua vao trinh tu axit amin ciia H5ConS. 0
céc vi trf axit amin 120 va 223, ca hai Serin (S) dugc gy dot bién thanh Asparagin (N),
tirc 12 S120N, va S223N. Trinh tu axit amin cua HSCon5Mut dugc thé hién bé‘mg SEQ
ID NO: 5.

Phan tich vé H5Conl, H5Con3 va H5Con5

Béng 2 thé hién ty 18 phin trim ddng nhét cta trinh tu axit amin lién Gng cua
H5Conl, H5Con3 va H5Con5 va cac trinh ty tir cdc nhanh thong dung. Bang 3 thé
hién tiép cach str dung axit amin cia mdi trinh ty trong s6 cAc trinh tu axit amin lién
tng ctia H5Conl, H5Con3 va H5Con5 ¢ mot s6 vi trf khang nguyén da duoc dy doan

cua protein HA H5.

Bang 2. Tom tat vé ty 1& phin traim ddng nhét cta trinh ty axit amin lién Gng ctia

H5Conl, H5Con3 va H5ConS5 va céc trinh ty tir cdc nhanh thdng dung

Nhanh Ty 1é phan trim ddng nhat
23211234 | 22 |231 232 24 7 0 9

H5Conl 94,89 | 98,06 | 98,42 | 99,47 | 98,94 | 99,30 | 96,83 | 98,06 | 98,77

H5Con3 95,25 | 98,94 | 97,54 | 98,94 | 98,77 | 98,24 | 96,48 | 97,01 | 97,71

H5Con5 94,72 | 99,24 | 97,54 | 98,94 | 98,77 | 98,24 | 96,48 | 97,01 | 97,71

Bang 3. Tém tit vé cach st dung axit amin cua mdi trinh ty trong sb c4c trinh ty
axit amin lién tung ctia H5Conl, H5Con3 va H5Con5 & cac vi tri khang nguyén da

dugce du doan cua protein HA HS.
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61 87 99 102 110 136 140 149 156 157 170 172 178 190 191 200 226 243 268 279 298
2321 N |I AlA N D D A N S D A K v L E A D Y T I
234 D|I A|A N S D N T P N T R 1 L A v D Y A I
7 DI Al A D S N S K P N T R \% L A v E Y A M
H5Conl | D | I AlA N S D S K S N A R v L A v D Y A M
H5Con3 [ D | I AlA N S D S N P N T R \Y% L E v D Y A 1
H5Con5 | D | I Al A N S D S T P N T R \ L A v D Y A I

C6 thé thiy tir Bang 2 va 3 ring H5Conl, H5Con3 va H5ConS khac nhau vé
trinh tu axit amin so vdi céc trinh tu tir mdi nhanh thong dung, va ciing ¢ mot sd thay

dbi axit amin trong céc vi tri khang nguyén gifta ba nhanh thong dung khac nhau.

Vi du 2: T6i wu héa trinh tw axit nucleic cia H5Conl, H5Con3, HSConS va
H5Con5Mut, ciu tric ciia hé théng bifu hién baculovirut tai tb hep va sw biéu

hién ciia H5Con1, H5Con3, HSCon5 va HSConSMut trong té bao con trung
Téi wru hoa trinh tu axit nucleic cia H5Con1, H5Con3, H5Con5 va HSCon5Mut

Dé t6i wu héa dé biéu hién tét hon, mdi trinh tu axit amin cia H5Con1, H5Con3
va H5Con5 nhu duge xac dinh trong Vi du 1 da dugc suy luan ngugc lai thanh trinh tu
axit nucleic trong tmg bang phan mém Vector NTI va dugc t6i wu hoa dé biéu hién
trong t€ bao con trung ctia hé théng biéu hién Baculovirut (Allele Biotechnology, CAT
ABP-BVP-10002). Trinh tu axit nucleic da dugc tdi uu hoa ctia H5SConl, H5Con3 va
H5Con5 duoc tdng hop bang GenScript (GenScript, NJ, USA). Trinh ty axit nucleic da
duoc t6i wu héa cia H5Con1, H5Con3 va H5Con5 duogc thé hién lan luot béng trinh tu
néu trong SEQ ID NO: 7-9. Trinh tu axit nucleic d& duoc toi wu héa cia H5Con5Mut
duoc tao ra bang cach st dung kit dé gay dot bién hudng vi tri (Kit gy dot bién huéng
vi trf QuickChange, Cat #200518, Agilent) trén co s¢ trinh tu axit nucleic da duoc tdi
uu hoa cia H5Con5. Trinh tu axit nucleic da duoc t6i wu hoa cua H5ConMut duoc thé

hién bang SEQ ID NO: 10.

CAu trac cta hé thdng biéu hién baculovirut tai to hop, va sy biéu hién cia

H5Conl, H5Con3, H5Con5 va H5Con5Mut trong té bao con triung

MGbi trinh tu axit nucleic d3 duoc to1 vu héa ctia H5Conl, H5Con3, H5Con5 va

H5Con5Mut nhu duge didu ché trén diy duge cai xen vao vée-to dich chuyén hé théng
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biéu hién Baculovirut pVL1393 dd dugc bao odm trong kit chuyén nhiém va AND
Baculovirut Sapphire™ (Allele Biotechnology, CAT ABP-BVD-10002), dé tao ra
plasmit dich chuyén, duge dinh danh 1an luot 1a pVL1393-H5Conl, pVL1393-H5Con3,
pVL1393-H5Con5, va pVL1393-H5ConSMut. Fig. 4 thé hién vi du cdu truc cua
plasmit dich chuyén pVL1393-H5Con5Mut.

Sau d6, mdi pVL1393-H5Conl, pVL1393-H5Con3, pVL1393-H5Con5, va
pVL1393-H5Con5Mut dugc ddng chuyén nhidm véi kiéu dai da dugc tuyén tinh héa
ADN Baculovirut Sapphire™ (ADN Baculovirut Sapphire™ va Kit chuyén nhiém;
Allele Biotechnology, CAT ABP-BVD-10002) vao cac té bao con trung sf9
(Invitrogen, Cat # B825-01, Lot #1030672), dé thu duoc baculovirut tai td hop da dugc
phuc hdi. Baculovirut tai t6 hop chita trinh ty axit nucleic da dugc tdi wu hoa cua
H5Conl, H5Con3, H5Con5 va H5Con5Mut dugc dinh danh lan luot 12 rBacH5Conl,
rBacH5Con3, rBacH5Con5 va rBacH5Con5Mut va thu dugc cac té bao sf9 da chuyén

nhim chi chira baculovirut tai t6 hop.

Céc té bao sf da chuyén nhidm nhu duge didu ché trén day duoc nudi ciy
trong ti 4&m 27°C trong bén ngay, va phan dich ni trén bé& mit cia moi trudng nudi
cly té bao duogc thu hoach. Pé thu dugc duge virut tai t6 hop tinh khiét, phﬁn dich ndi
trén bé mat di thu hoach sau d6 dugc dua vao tinh ché mang bam. Ba vong tinh ché
mang bam duoc thuc hién, va cdc mang virut chira 1an lwot rBacH5Con1, rBacH5Con3,
rBacH5Con5 va rBacH5Con5Mut dugc nhit ra sau bdn vong tinh ché mang bam, dé
thu duoc rBacH5Conl, rBacH5Con3, rBacH5Con5 va rBacH5ConSMut dé dugc tinh

cheé.

Mbi rBacH5Conl, rBacH5Con3, rBacH5Con5 va rBacH5Con5Mut da dugc
tinh ché néu trén dugc nhan gibéng tiép trong huyén phu da nudi ciy té bao SF+ cla
dong té bao con trung (moi trudng khong chira huyét thanh cho té bao con tring
Ex-CELL® 420, Sigma-Aldrich, Cat. 14420C) trong binh l4c. Tom lai, t& bao SF+
(Protein Sciences Corporation, Meriden, CT) dugc gieo mAm vao binh lic & mat do
106 t& bao/ml, va mdi rBacH5Conl, rBacH5Con3, rBacH5Con5 va rBacH5Con5Mut

3 tinh ché néu trén duoc cdy vao té bao SF+ (Protein Sciences, Inc., Meriden, CT) véi
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MOI=0,01 dén MOI=1. Céc t& bao SF+ di cdy dugc nudi cdy & moi truong EX-CELL
420 & 27°C, véi te do 1ic 80-120 vong/phut trong 3-7 ngay, va huyén phtt méi trudong
nuéi ¢y t& bao chira 1an lugt H5Con1, H5Con3, H5Cons va HSConSMut d& duge biéu
hién duoc thu hoach sau d6 dé dung trong budce tiép theo. Huyén phtt mdi trudng nudi
cdy t& bao dd dugc thu hoach chia s6 lugng té bao trong khoang 0,5-1,5 x 10° té

bao/ml.
Vi du 3: Xéc dinh HAU ciia huyén phit mdi truéng nudi cdy té bao

HAU cia huyén phit méi truong nudi cdy t& bao chia lan lwet H5Conl,
H5Con3, H5Con5 va H5Con5Mut dugc thir nghiém bang thir nghiém Haemsy ngung
két (See OIE Terrestrial Manual 2015, Chapter 2.3.1 & 2.3.2, Avian Influenza (ldy
nhiém virut gdy bénh cim gia cAm)) v6i phuong phép pha lodng theo chudi hai 1an.
Tém 1ai,10 ml RBC (tir Southern Regent Plant, Zhejiang Province) duge ly tam ¢ 500
g trong 20 phut, va 1 thé tich RBC 4% da ly tim duoc bd sung vao 3 thé tich PBS dé
tao ra RBC 1%. 25 ul PBS dugc phéin phdi vao giéng 1 dén giéng 11 trong dia 96
giéng. 25 ul ctia mdi huyén phtt mdi trudng nudi chy té bao dugc bd sung vao giéng 1
dén giéng 11, va sau d6 dugc pha loéng theo chudi tir 1: 2 dén 1: 2048 1an. 25 pl RBC
1% dugc bd sung vao tit ca cic giéng va dugc U & nhiét d trong phong trong khodng

40 phut.

Céc giéng 4m tinh xuat hién dudi dang cac dAu chédm & trung tAm cia cac giéng,
va két qua duong tinh tao thanh mau do ddng nhét trén toan bd giéng. Piém cubi cia
dd pha loang tuong tng v6i do pha lodng 16n nhét ctia mAu din dén su ngung két hoan
toan cia RBC. Két qua cho thiy rang HAU cla huyén phtt m6i trudng nudi ciy té bao
ctia H5Con1, H5Con3, H5Con5 va H5Con5Mut 12 16n hon 71,1 HAU/25ul (tuong tng
v6i 256 HAU/90 ul hodc 256 HAU/liéu).

Vi du 4: Diéu ché ché pham sinh mién dich

Huyén phi moi trudng nudi cly té bao da dugc thu hoach véi HAU 16n hon
256/lidu duoc dua tiép vao xir Iy bang etylenimin nhi phan (BEI) béang cach bd sung 10
mM dung dich BEI ¢ 37°C trong 72 gi0, dé lam bét hoat su lay nhiém Baculovirut.
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Sau d6, 10 mM dung dich natri thiosulfat & 4°C dugc bd sung dé lam trung hoa phan
can BEL

Sau khi 1am bat hoat, HAU ctia huyén pht méi truong nudi ciy té bao dugc
danh gia lai, va huyén phu moi trudng nudi céy t& bao da dugc 1am bat hoat véi HAU
16n hon 256/lidu duoc st dung lam thanh phan khang nguyén hoat tinh dugc sir dung

cho quy trinh nhil tuong hoa tiép theo v6i chat b trg.

Ché phém sinh mién dich chira H5Conl, H5Con3, H5Con5 va H5Con5Mut
dugc diéu ché thanh nhil twong nudce trong diu. Tém lai, nhil twong nudc trong dau 1a
hé thdng hai pha bao gdm pha dau lién tuc va pha nudc phén tan, nhd d6 pha nudce
duoc phan tan dudi dang cac giot nho trong pha dAu. Pha diu dugc sir dung dé diéu
ché ché phAm sinh mién dich 14 chit b6 trg ¢6 sén trén thi truong MONTANIDETM
ISA 71R VG (do Seppic Inc san xuét, Cat no: 365187), trong khi pha nuéc chira mdi
huyén phi méi trudng nudi cdy té bao d dugc lam bét hoat chita H5Con1, H5Con3,
H5Con5 va H5Con5Mut. Déi v6i mdi lidu (0,3 ml) ché phdm sinh mién dich, khoang 3
phan ctia pha nuée (90 ul) dugc bd sung dén khoang 7 phan cua pha dau (210 ul) va
phan tan duéi téc do cét thdp (khoang 11.000 vong/phiit trong 1 phit) & nhiét do trong
phong, va sau do6 ¢ tdc d6 cét cao 16.000 vong/phit trong 2 phut trong bé nudc da.
Thiét bi phan tdn Miccra (Méy phén tan, Cat No: Miccra D-9, dau phan tan, Cat No:
DS-14/P) duge s dung dé tao ra nhil twong nude trong dau. Pbi v6i mdi ché pham
sinh mién dich chra H5SConl, H5Con3, H5Con5 va H5Con5Mut, luong H5Conl,
H5Con3, H5Con5 va H5Con5Mut 1a it nhét 256 HAU/liéu.

Vi du 5: Thitr nghiém tinh phan dng chéo va chon loc d6i véi H5Conl, H5Con3,
H5Con5 va HSConSMut

Tring c6 phoi ctia ga SPF dugc mua tir SPAFAS Jinan. Sau khi ap, ga SPF
duoc chon ngiu nhién va gilt trong céc thiét bi cach ly dugc chi dinh. Trong thir
nghiém tinh phan tng chéo ciia H5Conl, H5Con3, H5Con5 va H5Con5Mut, Re-4 dén
Re-8 va 03H5 (MutK+) dugc sir dung dé ddnh gia cac thir nghiém tinh phan tmg ctia
H5Conl, H5Con3, H5Con5 va H5Con5Mut.
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Re-4 dén Re-8 13 vic-xin da duoc 1am bét hoat ctia toan by ATV (phan nhém HS)
chéng lai 1An luot céc nhanh 7.2, 2.3.4, 2.3.2.1, 7.2 va 2.3.4.4, va ching 12 san pham
thwong mai tir Harbin Weike Biotechnology Development Co., Ltd. 03H5 (MutK+) 1a
Baculovirut biéu hién protein HA tr ching A/duck/China/E319-2/03, ngoai cac thay
ddi sau coa axit amin: SI120N, DI50N, S223N va K328 b0 sung (Xem
WO02013024113A1). 03H5 (MutK+) dugc pha ché thanh ché phdm sinh mién dich
bing cach st dung phwong phap giébng nhu H5Conl, H5Con3, H5Con5 va
H5ConSMut.

Mudi con ga khong c6 ngudn bénh dic biét (SPF) ¢ 10 ngay tudi duoc ching
ngira mot lidu (0,3ml) 14n lugt Re-4 dén Re-8 néu trén va ché phdm sinh mién dich qua
duong ding tiém duéi da. Ga da dugc ching ngira lién tuc duoc gilt trong cac ngan
cach ly. MAu huyét thanh ga riéng 1¢ dwoc thu thap truée khi ching ngira, hai tuan sau
khi chung ngura va ba tuan sau khi ching ngtta. Hon nita, cac mAu huyét thanh dugc
chuin bi tir kho vén gdm 10 con ga trong cing mdt nhém ching ngira dugc thir
nghiém dé xac dinh phan tmg HI chéo cua H5Conl, H5Con3, H5Con5 va H5Con5Mut
bang céch st dung thir nghiém tic ché ngung két hong ciu (HI) (Xem OIE Terrestrial
Manual 2015, Chapter 2.3.4, Avian Influenza (lay nhiém virut gAy bénh cim gia cam).
Trong thir nghiém HI, tinh phan tmg chéo cia H5Conl, H5Con3, H5Con5 va
H5ConSMut v6i 6 nhanh khac nhau (rBac03HS 1a nhanh 2.3.2, Re4 1a nhanh 7.2, ReS
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13 nhanh 2.3.4, Re6 1a nhanh 2.3.2.1, Re7 12 nhanh 7.2, va Re8 1a nhanh 2.3.4.4.) cia

khang nguyén dugc danh gia.

Piém s tinh phan tmg HI chéo cia Re-4 dén Re-8, 03H5 (MutK+), H5Conl,
H5Con3, H5Con5 va H5Con5Mut dugc thé hién trong Bang 4. Trong Bang 4, “+” 1a
s6 khang nguyén khéc loai c6 ngudn gbc tir cdc nhanh khac nhau ma huyét thanh da
dwoc thtr nghiém c6 thé phan tmg chéo vi. Huyét thanh da ghi diém voi “++++7 dd
ching minh tinh phéan tng chéo v6i 4 nhanh khac nhau, huyét thanh d4 ghi diém véi
“4++” d4 chting minh tinh phan ung chéo véi 3 nhanh khac nhau, huyét thanh di ghi
didm v6i “++° da ching minh tinh phan tmg chéo v6i 2 nhanh khac nhau, va huyét

thanh mién dich d& ghi diém véi “+” da chimg minh tinh phan Gng chéo chi voi 1
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nhénh. Diém s6 tir “+° dén “++++” chi ra tinh phan Gng chéo rong hon. Khang nguyén

tao ra diém b “++++” duge chon cho cac thir nghiém tiép theo.

Béang 4. Diém sd cla tinh phéan tng chéo

Huyét thanh duoc tao ra tir: Tinh phan ing HI chéo
03H5 (MutK+) 4+
H5Conl +++
H5Con3 ++++
H5Con5 n/a
H5Con5Mut ++++
Re-4 (nhanh 7.2) ++
Re-5 (nhanh 2.3.4) -+
Re-6 (nhanh 2.3.2.1) ++
Re-7 (nhanh méi 7.2) +
Re-8 (nhanh 2.3.4.4) +

39/68

n/a=khong ap dung
Trén co s& két qua vé tinh phan Umg chéo, c6 thé xac dinh dugc ring

H5Con5Mut ¢6 tinh phan trng chéo rong hon.
Vi du 6: Thir nghiém kich thich virut va hi¢u lwc bio vé

Hiéu luc bao vé cua 03HSMutK+ (nhanh 2.3.2), H5Con3 va H5Con5Mut dugc
thir nghiém tiép trong vi du nay. Trong thir nghiém hi¢u lyc bao V¢, Re6+7+8,
03H5MutK+ (nhénh 2.3.2), H5SCon3 va H5Con5Mut dugc danh gid. Re6+7+8 la
véc-xin héa tri ba chéng lai nhanh 2.3.2.1, nhanh 7.2 va nhénh 2.3.4.4 (hon hop cta

Re6+ Re7+ Re8), va duge mua tir Harbin Weike Biotechnology Development Co., Ltd.

Re6+7+8 duoc st dung lam véc-xin dbi ching duong tinh ddi vé&i hidu luc bao vé
chéng lai mdi nhanh cta virut kich thich. Kho dy trit gbm ba virut cum gia cam c6 kha
ning giy bénh cao (HPAI) H5Nx khac nhau duge tao ra va su dung cho céac thu
nghiém kich thich, 1) Ching 383 (nhanh 2.3.2.1), 2) Chung 14079 (nhanh 2.3.4.4), va
3) Chiing 13147 (nhanh 7.2). Ga SPF duoc chiing ngira qua duong dung dudi da & 21
ngdy tudi véi mot liéu (0,3 ml) oRe6+7+8, va ché pham sinh mién dich bao gbm lan

luot 03HSMutK+ (nhanh 2.3.2), H5Con3 va H5Con5Mut, mdi loai véi HAU tuong
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duong 1a it nhat 256/liéu. Ga da duoc ching ngira dugc gilt trong co s6 ABSL3 (Muc

do an toan sinh hoc dong vét 3).

Ba tuén (21 ngay) sau khi chung ngira, ga dugc kich thich bang thudc nhé mili
v6i mot trong s6 ba virut kich thich H5Nx trong mdi thir nghiém. Liéu lugng kich
thich cho mdi con ga 1a 6Log1oEID50 (EID50 = 50% lidu lay nhiém phoi, c6 nghia la
luong vi rat 1ay nhiém gay su lay nhidm & 50% sb tring da dugc ciy vao phdi). Ga
dugc theo ddi trong hai tuan sau kich thich, va ty 1& ti vong va bénh tat cia ga dugc
ghi lai hang ngay. Cac miéng gac bang bong cua khi quan va 16 huyét tir mdi con ga
duoc thu thap vao 3, 5 va 7 ngay sau khi kich thich. Mtrc phat tan cta virut duogc thu

nghiém véi cac mau miéng gac bang bong qua phdi ga dua trén sy phén 18p virut.

Dénh gia vé hidu luc bao vé chdng lai mdi virut kich thich dya trén céc tiéu chi
sau: 1) liu ga duoc chung ngtra 100% co sdng sot trong hai tuan theo dodi hay khong

(ty 1€ tir vong 0%).

Céc thir nghiém dong vat ching ngira/kich thich duge thyc hién, va Bang 5 thé
hién hiéu luc bao vé cua Re6+7+8, .O3H5MutK+ (nhanh 2.3.2), H5Con3 va
H5Con5Mut.

Bang 5. % muc bdo vé chéng lai tirng kich thich virut

Nhom chung Su bao vé chdng lai timg kich thich virut ciia cac nhdnh
ngura khéc nhau
Nhanh 2.3.4.4 Nhanh 2.3.2.1 Nhanh 7.2

% muic song s6t % mirc song sét % muc song s6t
Re6+7+8 100% 100% 100%
(cac nhanh
2.32.1,72va
2.3.4.4)
03H5MutK-+ 60% N/A N/A
(nhanh 2.3.2)
H5Con5Mut 100% 100% 100%

n/a=khong 4p dung

P4 chimg minh dugc ring ga da dwgc ching ngira bing ché phdm sinh mién
dich bao gdm H5Con5Mut ¢6 su bao vé 100% khi dugce kich thich véi virut HPAI véi
nhanh 2.3.4.4, nhanh 2.3.2.1 va nhanh 7.2. Ttc 13, so véi cac vac-xin thong thuong

40

40/68



45273 41/68

nhu hdn hgp ctia Re6+Re7+Re8, ché phdm sinh mién dich bao gdm chinh H5Con5Mut
di tao ra su bao vé vugt trdi va rong hon chéng lai ba nhanh AIV khac nhau & cung

thoi diem.
Vi du 7: Thit nghiém hiéu lwe bao vé d6i v6i cac phan nhém HPAT H5 khac nhau

Hiéu luc bao vé cia HSCon5SMut d6i voi cac phan nhom HPAI H5 khac nhau

duoc thir nghiém tiép trong vi du nay.

Céac nhém 1a - 5a dugce dit 1dm nhém chuing ngira ma H5ConSMut duge dung,
va cac nhéom 1b - 5b dugce dat lam nhom d6i ching ma chi c6 kich thich HPAI duoc
thuc hién. Mdi nhém chtra 12 con ga SPF 10 ngay tudi. Vao ngay thir nghiém (DO0), ga
trong cic nhém la - 5a duge chung ngira qua duong dung dudi da voi mot lidu (0,3 ml)
ché pham sinh mién dich bao gdm H5Con5Mut. Sau 21 ngay sau khi ching ngtra (dpi),
ga trong tAt ca cac nhém duoc kich thich trong miii v6i cic phan nhém HPAI HS khac
nhau, va liéu lwong kich thich 1a 6Log10EIDs0/200ul/ga. Trong qua trinh 14 ngay sau
khi kich thich, ty 16 méic bénh va ty 1€ tir vong cla ga trong mdi nhém dugc tinh toan

hang ngay.

Céc triéu chimg 1am sang cua HAPI bao gdm khong du tinh than, 16ng xu xi,
giam dang ké cam gidc thém &n, ho, tiét dich tir mii va mét, sung mit, tim tai, tiéu
chay, cac tri¢u chung than kinh. Vé bé ngoai cua it nhét cac triéu ching 14m sang nay
duogc sir dung dé tinh todn ty 1& méc bénh. Ty 1& ti vong dugc tinh béng cach dém sb
ga chét. % mirc bao vé dugc tinh todn béang céch chia sé ga di dugc bao vé voi tong sd

ga duoc thir nghiém.

Cac phan nhém HPAI H5 dugc st dung dé kich thich nhu sau:

Tén: MO ta
SDZC | A/chicken/Shangdong/SDZC/2018 (H5N1) Nhéanh2.3.2.1(d)
DK383 A/Duck/Guangdong/383/2008 (H5N1) Nhanh 2.3.2.1
14079 A/Goose/Guangdong/079/2013 (HSN1) Nhanh 2.3.4.4
13147 A/Duck/Shandong/147/2013 (HSN2) Nhéanh 7.2
17595 | A/chicken/Guangdong/17595/2017(H5N6) Nhéanh2.3.4.4(d)
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Road, Tianhe District, Guangzhou, Guangdong Province, China, va 12 céc thé phan 1ap

dai dién cta nhanh HSN1 (Céc nhanh 2.3.3.1(d) va 2.3.4.4), HSN2 (Nhénh 7.2) va
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HS5N6 (2.3.4.4(d)), dugc md ta trén day.

AIV H5 khéc nhau dugc tém tét trong Bang 6.

Céc chung kich thich thu duge tir South China Agriculture University, Wushan

Hiéu luc bio vé da quan sat dugc ciia H5ConSMut chéng lai cic phan nhém

Bang 6. % mc bao vé chdng lai cdc phan nhém HPAI H5 khéc nhau
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Ching ngura Kich thich Quan sat 1am sang
Nhém | Chung ngira | Chung | Ngay Liéu ding m;cyblsnh Tioligt& l:’é:ljg
la H5Con5Mut | SDZC 0/12 0/12 100%
1b Khong SDZC 12/12 12/12 0
2a H5Con5Mut | DK383 0/12 0/12 100%
2b Khoéng DK383 12/12 12/12 0
3a H5Con5Mut | 14079 | 94 0/12 0/12 100%
.| 6LogioEIDso/200ul/ga
3b Khong | 14079 | dPi 12/12 12/12 0
4a H5Con5Mut | 13147 0/12 0/12 100%
4b Khong 13147 12/12 12/12 0
Sa H5Con5Mut | 17595 0/12 0/12 100%
5b Khong 17595 12/12 12/12 0

Bang 6 cho thdy ring trong mdi nhém dbi chimg, muc kich thich trén 21 dpi la

hop 18 boi vi ty 1& tir vong 1a 100% quan sat dugc trong 14 tuan sau kich thich, va

H5Con5Mut dd chimg minh sy bao v& 100% khi ga dugc kich thich véi HSN1, HSN2
va H5N6. Dit liéu da chirng minh dugc rang H5Con5Mut da tao ra hiéu qua bao vé

vuot trdi va rong hon chdng lai cac phan nhém HPAI HS khéc nhau.

Vi du 8: Thir nghiém khéi phat bao vé cia HSConSMut

trong vi du nay.
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Cac nhom la va 2a dugc dit 1am nhém chung ngtra ma H5Con5Mut dugc dung,
va cac nhém 1b va 2b duoc dat 1am nhém ddi chimg chi ¢6 kich thich HPAI (ching
14079) dwoc thuc hién. Mdi nhém chira 12 con ga SPF 10 ngay tubi, va c4c thi nghiém
dugc 1ap lai hai lan. Vao ngay thir nghiém (DO0), ga trong cac nhém la va 2a dugc
ching ngira qua duong dung duéi da véi mot lidu (0,3 ml) ché pham sinh mién dich
bao gdm H5Con5Mut. Sau 7 ngay sau ching ngira (dpi), ga trong cac nhom la va 1b
duoc kich thich trong mii bang chung 14079. Sau 14 ngay sau chung ngua (dpi), ga
trong cdc nhém 2a va 2b dugc kich thich trong mii bing chimg 14079. Lidu lugng
kich thich 1a 6LogioEIDs0/200ul/ga. Trong 14 ngay sau khi. kich thich, ty 1&é mic bénh
va ty 1& tir vong ctia ga trong mdi nhom dugc tinh toan hang ngay. Sy khoi phat bao vé

quan sat dugc cuia HSCon5Mut dugce tom tit trong Bang 7.

Bang 7. Su khai phat bao vé cia HSConSMut d6i voi kich thich HPAI
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Chﬁng ngua Kich thich Quan sat 1am sang
; Tylémic | Tyletd | % mo
Nhém | Chung ngira | Ching | Ngay Li€u dung Y ? mac ye 0, mui:
bénh vong bao vé
la H5Con5Mut 7dpi 6/12 6/12 50%
1b Khéng 7dpi 12/12 12/12 0
14079 6Log10EIDso/200ul/ga
2a H5Con5Mut 14dpi 0/12 0/12 100%
2b Khong 14dpi 12/12 12/12 0

Bang 7 da chiing minh dugc réng H5Con5Mut tao ra su bao vé sém nhét 13 7dpi,
v6i su bao vé 100% & 14 dpi. Dit liéu d& chimg minh duge rang H5Con5Mut tao ra sy

bao vé nhanh va sém d6i véi kich thich HPAL
Vi du 9: Thir nghiém thoi gian bao vé ciia HSConSMut

Thoi gian bao vé cua H5Con5SMut ddi voi kich thich HPAT dugc thir nghiém

tiép trong vi du nay.

Céc nhém 1-3 duoc dit lam nhém chuing nglra ma H5SConSMut dugce dung, va
nhém 4 duge dit 1am nhém d6i chimg chi ¢ kich thich HPAI (ching 14079) dugc

thuc hién. Mdi nhém chira 12 con ga SPF 10 ngay tudi, va cac thi nghiém da duoc thuc
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hién hai 1an. Vao ngdy thir nghiém (DO0), ga trong cic nhém 1-3 dugc ching ngira qua
duong ding dusi da véi mot lidu (0,3 ml) ché phim sinh min dich bao gom
H5Con5Mut. Sau 28dpi, 35dpi va 42dpi, ga trong cdc nhom 1-3 lan luot duge kich
thich trong miii bang ching 14079. Trong nhém dbi chung, ga dugc kich thich trong
miii bang ching 14079 sau 28 dpi. Liéu luong kich thich 1a 6Logl0EIDs0/200ul/ga.
Trong 14 ngay sau khi kich thich, ty 1€ méc bénh va ty 16 tir vong cia ga trong mdi
nhém dugc tinh todn hang ngay. Thoi gian bao vé quan sit duge cia HSCon5Mut

duoc tém tit trong Bang 8.

Bang 8. Thoi gian bao vé¢ cia HSCon5SMut d6i v6i kich thich HPAI

44/68

Chling nglra Kich thich Quan séat 1&m sang
; Tylemic | Tylétd | % mb

Nhom | Chung ngtra | Ching | Ngay Licu dung ybgnr;llac zor@lg b;;nvg

1 H5Con5Mut 28dpi 0/12 0/12 100%

2 H5Con5Mut 35dpi 0/12 0/12 100%

14079 6Log10EIDs0/200ul/ga
3 H5Con5Mut 42dpi 0/12 0/12 100%
4 Khong 28dpi 12/12 12/12 0

Bang 8 da cho théy rang H5ConSMut tao ra sy bao vé 100% kéo dai déi vai it
nhét 42dpi. Dt liéu d& chimg minh duge rdng H5Con5Mut tao ra su bao vé kéo dai va
hiéu qua ddi vai kich thich HPAIL

Vi du 10: Thir nghiém bao vé ddi voi ga véi cac ngay tudi khac nhau

Su bao vé HSCon5Mut ddi v6i ga voi cac ngdy tudi khéc nhau dbi véi kich

thich HPAI duoc thir nghiém tiép trong vi du nay.

Céc nhém 1-2 duge dit 1am nhém chung nglra ma H5Con5Mut dugc dung, va
nhém 3 duge dat 1am nhém d6i chimg chi sy kich thich HPAI (ching 14079) duoc
thuc hién. Mdi nhém chira 12 con ga SPF, va céc thi nghiém da dugc thuc hién hai 1an.
Trong nhéom 1, ga 1 ngay tudi dugc ching nglra qua dudng dung dudi da véi mot lidu
(0,3 ml) ché pham sinh mién dich bao gdm H5Con5Mut. Trong nhém 2, ga 10 ngay

tudi duoc ching nglra qua duong dung dudi da véi mot lidu (0,3 ml) ché phim sinh
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mién dich bao gdm H5Con5Mut. Sau 21dpi, ga trong cac nhém 1-3 lan luot dugc kich
thich trong miii bang ching 14079. Liéu luong kich thich 12 6Log10EIDs0/200ul/ga.
Trong 14 ngay sau khi kich thich, ty 1€ méic bénh va ty 18 tr vong clia ga trong mdi
nhom dugc tinh todn hang ngady. Su bao vé quan sat dugc cia H5ConSMut dbi vai ga

v6i cac ngay tudi khic nhau dugc tom tit trong Bang 9.

Béang 9. Su bao vé cua H5Con5SMut dbi voi ga véi cac ngay tudi khic nhau

45/68

Chung ngtra Kich thich Quan sat 1am sang
Do 5 Tylé mic | Tylét % mirc
Nhém | Chung ngira .. | Ching | Ngay Licu dung

tudi bénh vong bao vé

1 H5Con5Mut | 1d 0/12 0/12 100%
21

2 H5Con5Mut | 10d | 14079 doi 6Log10EIDs¢/200ul/ga 0/12 0/12 100%
pi

3 Khéng 12/12 12/12 0

Béang 9 da cho thay rang H5Con5Mut tao ra su bao vé 100% d6i voi ga 1 ngay
tudi dbi véi kich thich HPAIL Dit liéu da chiing minh duoc rang HSConSMut tao ra sy

bao vé vuot troi dbi véi ga ngay ca tir khi méi na.
Vi du 11: Thir nghiém bao vé ciia cic dwong dung khac nhau

Su bao vé cua H5Con5Mut dbi véi ga qua cac dudng dung khac nhau duge thu

nghiém tiép trong vi du nay.

Céc nhom 1-2 dugce dit 1am nhém ching ngira ma H5Con5Mut dugce dung, va
nhém 3 duoc dat lam nhém dbi chimg ma chi su kich thich HPAI (chung 14079) dugc
thuc hién. Mdi nhém chira 12 con ga SPF 10 ngay tudi, va cac thi nghiém da duge thuc
hién hai 1an. Vao ngay thtt nghiém (D0), ga trong cdc nhém 1-2 dugc chung nglra qua
duong dung dudi da v6i mot lidu (0,3 ml) ché pham sinh mién dich bao gdm
H5Con5Mut qua dudng dung dudi da (S.C.) hodc trong co (LM.). Sau 21dpi, ga trong
cac nhém 1-3 14n Iuot duoc kich thich trong miii bing ching 14079. Liéu lugng kich
thich 1a 6Log10EIDs0/200ul/ga. Trong 14 ngay sau khi kich thich, ty 1¢ méc bénh va ty

1& tir vong cia ga trong mdi nhém dugc tinh toan hang ngay. Sy bdo vé quan sat dugc
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ctia H5Con5Mut d6i véi ga qua cac duong dung khac nhau dugc tom tit trong Bang

10.

Bang 10. Sy bao vé ciia H5Con5SMut d6i voi ga qua cac duong dung khac nhau

46/68

Ching nglra Kich thich Quan sat 1am sang
D6 | Pudng . Ty 16 mic | Ty 18 ti| % mic
Nhém | Ching ngtra , Ching | Ngay | Liéu dung
tudi | dung bénh vong bao vé
1 H5Con5Mut | 10d | S.C. 0/12 0/12 100%
21
2 H5Con5Mut | 10d | IM. 14079 o 6Log10EIDs0/200ul/ga 0/12 0/12 100%
pi
3 Khong 12/12 12/12 | 0

Bang 10 da cho théy ré‘mg H5Con5Mut tao ra su bao vé vuot trdi d6i véi ga qua
ca hai dudong dung S.C. va LM., va hiéu luc bao vé cia HSCon5Mut khong bi gidi han
& duong dung nhat dinh. Cach dung linh hoat cho phép H5Con5Mut thich hop cho ga

& cac trang thai sinh trudng khac nhau nhu ga méiné ¢6 it co

T4t ca cac ché phdm va phuong phap dugce boc 1§ va yéu cau bao ho & day c6
thé dugc tao ra va thuc hién ma khong can ¢6 thir nghiém quéa mrc theo sang ché. Mac
du cac thanh phan va phuong phép theo sang ché @3 dugc mo ta theo cac phuong an
duoc léy lam vi du, ngudi cé hiéu biét trung binh trong linh vyc ky thuét nay hién
nhién hidu ring c4c bién thé c6 thé dugc ap dung cho cac ché pham va phuong phap va
trong cac budce hoic theo trinh tu cia cac bude ciia phuong phap duge mo ta ¢ day ma
khong tach roi khoi khai niém, tinh thin va pham vi ciia sang ché. Cu thé hon, 18 rang
1a c4c tc nhan nhat dinh c6 lién quan ca vé mit héa hoc va sinh Iy hoc ¢ thé duoc
thay thé cho cac tic nhan dugc md ta & ddy trong khi van dat duoc két qua giéng hét
hodc tuong ty. T4t ca cac thay thé va cai bién twong tw nhu vy 13 hién nhién d6i véi
ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thudt nay dugc coi la nam trong khai
niém, tinh than va pham vi clia sing ché nhu dugc x4c dinh trong phan Yéu cau bao ho

sau.
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YEU CAU BAO HQ

Ché pham sinh mién dich bao gdm protein hemagglutinin thudc phan nhém HS
ctia virut gy bénh ciim gia cam, trong d6 protein hemagglutinin bao gom:

(a) trinh tu axit amin nhu dugc néu trong SEQ ID NO: 6; hodc

(b) trinh ty axit amin nhu dugc néu trong SEQ ID NO: 5.

Ché pham sinh mién dich theo diém 1, trong d6 protein hemagglutinin dugc chira
trong mdi truong nudi cdy té bao, va mdi trudng nudi cdy té bao dugc didu ché
bang cach nudi céy t& bao chtra véc-to biéu hién, trong d6 véc-to biéu hién bao
gdm phén tir axit nucleic ma hoa protein hemagglutinin nhu dugc xac dinh ¢

diém 1.

Ché phim sinh mién dich theo diém 2, trong d6 phan tu axit nucleic ¢é trinh tu

nhu duogc néu trong SEQ ID NO: 10 hodc SEQ ID NO: 11.

Ché pham sinh mién dich theo diém bat k¥ trong s6 cac diém tir 2 dén 3, trong d6

véc-to bicu hién 13 baculovirut, va té bao 1a te bao cdn trung.

Ché pham sinh mién dich theo diém bat ky trong s6 céc diém tir 2 dén 4, trong d6

mai trudng nudi cdy té bao dugc dua vao bude 1am bét hoat.
Ché pham sinh mién dich theo diém bt ky trong s6 cac diém tir 2 dén 5, trong d6
ché pham sinh mién dich bao gdm mot phan hogc toan bd mdi truong nudi cly té

bao.

Ché pham sinh mién dich theo diém bAt ky trong s cac diém tir 1 dén 6, trong d6

ché pham sinh mién dich con bao gom chat bo trg.

Ché pham sinh mién dich theo diém 7, trong d6 chét bd trg 12 nhil twong nude

trong dau.
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Kho vén tht ci cic trinh ty (444) | Trinh ty lién dng higu gid 1

Trinh t nhdnh 0 (36)
Trinh ti nhanh 2.2 (31)
Trinh t nhanh 2.3.2 (8)
Trinh tie nhanh 2.3.2.1 (49)
Trinh ti nhdnh 2.3.3 (2)
Trinh t nhdnh 2.3.4 (214)
Trinh t nhdnh 2.4 (18)
Trinh te nhénh 2.5 (6)
Trinh tw nhinh 3 (9)
Trinh ti nhdnh 4 (3)
Trinh tw nhdnh 3 (8)
Trinh ty nhdnh 6 (3)
Trinh ti nhanh 7 (34)
Trinh ty nhanh 9 (21)

——> Trinh ty lién tng nhanh 0 —

—>Trinh ty lién g nhinh 2.2
—> Trinh ti lién éng nhinh 2.3.2

—= Trinh ty lién Gng nhdnh 2.3.2.

—= Trinh ti lién ¥ng nhinh 2.3.3
—>Trinh ti li€n ¢ng nhanh 2.3.4
——> Trinh ti lién Gng nhinh 2.4
——> Trinh ti lién ¢ng nhanh 2.5
— Trinh t lién Gng nhdnh 3
—= Trinh tw lién tng nhdinh 4
—> Trinh tr lién tng nhanh 5
——= Trinh ty lién ¥ng nhdnh 6

— > Trinh ty lién dng nhinh 7

Trinh ty lién tmg hiéu gid 2
(cudicang)

1

— H5Con1

—>Trinh t lién éng nhinh 9 =

Fig.1.

Kho vén cic trinh tiE (297) | “Trinh te lién ¥ng cudi cing

Trinh ti nhanh 2.3.2.1 (49)

Trinh ti nhdnh 2.3.4 (214)

Trinh ty nhinh 7 (34)

H5Con3

Fig. 2.

Kho vén cic trinh ti (196)
Tir nim 2005-2012

Trinh te nhanh 2.2 (31) -
Trinh t nhanh 2.3.2 (2)

Trinh te nhanh 2.3.2.1 (47) g
Trinh t nhanh 2.3.4 (80)

Trinh ti nhanh 7 (34)

Trinh tir lién ng cudi cing

H5Con5

Trinh ty giéng nhanh 1_2_8 (2) —

Fig.3.
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Boehringer Ingelheim Vetmedica GMBH
Boehringer Ingelheim (China)

Ché phdm sinh mi&n dich chdéng lai phan nhém H5 cua virut gay bénh

P19-0002-WO-2
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PatentIn phién ban 3.5

1
551
PRT

Trinh ty nhan tao

Investment Co.,

Trinh tu axit amin cua protein HA cua chung
duck/China/E319-2/03 nhung thiéu hut peptit tin hiéu
cung amino.
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Arg Asn Val Val Trp Leu Ile Lys Lys Asn Asp 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

TLeu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser 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 Ile 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 Arg Gly Leu Phe Gly Ala Ile Ala
325 330 335

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

Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys Glu
355 360 365

Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser Ile
370 375 380

Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe Asn
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PRT
Trinh tu

Arg

Val
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1
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Glu

Ser
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Glu Asn
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Phe His
440
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His Lys

Asp Tyr

Ser Gly
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520

Leu Ser
535

Ile
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Leu

Ala

425

Asp

Asp

Cys

Pro

Val

505

Thr

Leu

Asn

410

Glu

Ser

Asn

Asp

Gln

490

Lys

Val

Trp

395

Lys

Leu

Asn

Ala

Asn

475

Tyr

Leu

Ala

Met

(khéng

Ile Gly Tyr His Ala Asn Asn

5

10

Glu Lys Asn Val Thr Val Thr

25

His Asn Gly Lys Leu Cys Asp

Lys Met Glu

Leu Val Leu
430

Val Lys Asn
445

Lys Glu Leu
460

Glu Cys Met

Ser Glu Glu

Glu Ser Ile
510

Ser Ser Leu
525

Cys Ser Asn
540

Asp

415

Met

Leu

Gly

Glu

Ala

495

Gly

Ala

Gly
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Gly

Glu

Tyr

Asn

Ser

480

Arg

Thr

Leu

Ser

c6 peptit tin hiéu)
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35 40 45

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
50 55 60

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
65 70 75 80

Glu Lys Ala Asn Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asn Phe Asn
85 90 95

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
100 105 110

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
115 120 125

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

Arg Asn Val Val Trp Leu Ile Lys Lys Asn Ser 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 Lys 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 Ser Gly
210 215 220

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

Tyr Val Lys Ser Asn Arg 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

Glu Ser Thr Gln Lys Ala Tle Asp Gly Val Thr Asn Lys Val Asn Ser
370 375 380

Ile 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
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535

Arg Ile Cys Ile
550

nhadn tao

axit amin cua H5Con3

Val Leu Leu Leu Ala Ile

Ile Gly Tyr His Ala Asn
25

Glu Lys Asn Val Thr Val
40

His Asn Gly Lys Leu Cys
55

Arg Asp Cys Ser Val Ala
70

Glu Phe Ile Asn Val Pro
85 90

Pro Ala Asn Asp Leu Cys
105

Leu Lys His Leu Leu Ser
120

Ile Pro Lys Ser Ser Trp
135

Ser Ala Cys Pro Tyr Gln
150

Trp Leu Ile Lys Lys Asn
165 170

Asn Asn Thr Asn Gln Glu
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Asn

Asp
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Ser

Ser
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Leu
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180 185 190

Gly Ile His His Pro Asn Asp Glu Ala Glu Gln Thr Lys Leu Tyr Gln
195 200 205

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

Leu Val Pro Lys Ile Ala Thr Aig Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240

Arg Met Asp Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

Val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Val Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gln Thr Pro Ile Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr Val Lys Ser Asn Lys Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro Gln Arg Glu Arg Arg Arg Lys Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser
385 390 395 400

Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe
405 410 415

Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430



Gly Phe

Glu Asn
450

Tyr Asp
465

Asn Gly

Ser Val

Arg Leu

Thr Tyr
530

Leu Ala
545

Ser Leu

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

<220>
<223>

<400>

Met Glu
1

Asp Gln

Asp Thr

Leu Glu
50

Leu Asp
435

Glu Arg

Lys Val

Cys Phe

Arg Asn
500

Lys Arg
515

Gln Ile

Ile Met

Gln Cys

4

567

PRT
Trinh tu
Trinh tu

4

Lys Ile

Ile Cys
20

Ile Met
35

Lys Thr

45273

Val Trp Thr Tyr Asn Ala Glu
440

Thr Leu Asp Phe His Asp Ser
455

Arg Leu Gln Leu Arg Asp Asn
470 475

Glu Phe Tyr His Lys Cys Asp
485 490

Gly Thr Tyr Asp Tyr Pro Gln
505

Glu Glu Ile Ser Gly Val Lys
520

Leu Ser Ile Tyr Ser Thr Val
535

Val Ala Gly Leu Ser Leu Trp
550 555

Arg Ile Cys Ile
565
nhan tao

axit amin cua H5Conb

Val Leu Leu Leu Ala Ile Val

Ile Gly Tyr His Ala Asn Asn
25

Glu Lys Asn Val Thr Val Thr
40

His Asn Gly Lys Leu Cys Asp
55

Leu

Asn

460

Ala

Asn

Tyr

Leu

Ala

540

Met

Ser

Ser

His

Leu
60

Leu

445

Val

Lys

Glu

Ser

Glu

525

Ser

Cys

Leu

Thr

Ala

45

Asp

Val

Lys

Glu

Cys

Glu

510

Ser

Ser

Ser

Val

Glu

30

Gln

Gly

Leu

Asn

Leu

Met

495

Glu

Ile

Leu

Asn

Lys

15

Gln

Asp

Val

Met

Leu

Gly

480

Glu

Ala

Gly

Ala

Gly
560

Ser

Val

Ile

Lys
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Pro

65

Pro

Glu

Asp

Lys

Ser

145

Arg

Lys

Gly

Asn

Leu

225

Arg

Phe

Val

Asn

Met

Leu

Met

Lys

Tyr

Ile

130

Gly

Asn

Arg

Ile

Pro

210

vVal

Met

Glu

Lys

Cys

290

Pro

Ile

Cys

Ala

Glu

115

Gln

Val

Val

Ser

His

195

Thr

Pro

Asp

Ser

Lys

275

Asn

Phe

Leu

Asp

Asn

100

Glu

Ile

Ser

Val

Tyr

180

His

Thr

Lys

Phe

Asn

260

Gly

Thr

His

Arg

Glu

85

Pro

Leu

Ile

Ser

Trp

165

Asn

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

Asn

Asp

70

Phe

Ala

Lys

Pro

Ala

150

Leu

Asn

Asn

Ile

Ala

230

Trp

Asn

Ser

Cys

Ile

Cys

Ile

Asn

His

Lys

135

Cys

Ile

Thr

Asp

Ser

215

Thr

Thr

Phe

Ala

Gln

295

His

Ser

Asn

Asp

Leu

120

Ser

Pro

Lys

Asn

Ala

200

Val

Arg

Ile

Ile

Ile

280

Thr

Pro

45273

Val

Val

Leu

105

Leu

Ser

Tyr

Lys

Gln

185

Ala

Gly

Ser

Leu

Ala

265

Met

Pro

Leu

Ala

Pro

90

Cys

Ser

Trp

Gln

Asn

170

Glu

Glu

Thr

Lys

Lys

250

Pro

Lys

Ile

Thr

Gly

75

Glu

Tyr

Arg

Ser

Gly

155

Asn

Asp

Gln

Ser

Val

235

Pro

Glu

Ser

Gly

Ile

Trp

Trp

Pro

Ile

Asp

140

Asn

Thr

Leu

Thr

Thr

220

Asn

Asn

Tyr

Glu

Ala

300

Gly

Leu

Ser

Gly

Asn

125

His

Pro

Tyr

Leu

Arg

205

Leu

Gly

Asp

Ala

Val

285

Ile

Glu

Leu

Tyr

Asn

110

His

Glu

Ser

Pro

Val

190

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

Cys

Gly

Ile

95

Phe

Phe

Ala

Phe

Thr

175

Leu

Tyr

Gln

Ser

Ile

255

Lys

Tyr

Ser

Pro

Asn

80

Val

Asn

Glu

Ser

Phe

160

Ile

Trp

Gln

Arg

Gly

240

Asn

Ile

Gly

Ser

Lys
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305

Tyr

Pro

Gly

Tyr

Ser

385

Ile

Asn

Phe

Asn

Asp

465

Gly

Val

Leu

Tyr

Ala
545

Val

Gln

Phe

His

370

Thr

Asp

Leu

Leu

Glu

450

Lys

Cys

Arg

Lys

Gln

530

Ile

Lys
Arg
Ile
355
His
Gln
Lys
Glu
Asp
435
Arg
Val
Phe
Asn
Arg
515

Ile

Met

Ser

Glu

340

Glu

Ser

Lys

Met

Arg

420

Val

Thr

Arg

Glu

Gly

500

Glu

Leu

Val

Asn

325

Arg

Gly

Asn

Ala

Asn

405

Arg

Trp

Leu

Leu

Phe

485

Thr

Glu

Ser

Ala

310

Lys

Arg

Gly

Glu

Ile

390

Thr

Ile

Thr

Asp

Gln

470

Tyr

Tyr

Ile

Ile

Gly
550

Leu

Arg

Trp

Gln

375

Asp

Gln

Glu

Tyr

Phe

455

Leu

His

Asp

Ser

Tyr

535

Leu

Val

Lys

Gln

360

Gly

Gly

Phe

Asn

Asn

440

His

Arg

Lys

Tyr

Gly

520

Ser

Ser

45273

Leu

Arg

345

Gly

Ser

Val

Glu

Leu

425

Ala

Asp

Asp

Cys

Pro

505

Val

Thr

Leu

Ala

330

Gly

Met

Gly

Thr

Ala

410

Asn

Glu

Ser

Asn

Asp

490

Gln

Lys

Val

Trp

10

315

Thr

Leu

Val

Tyr

Asn

395

Val

Lys

Leu

Asn

Ala

475

Asn

Tyr

Leu

Ala

Met
555

Gly

Phe

Asp

Ala

380

Lys

Gly

Lys

Leu

Val

460

Lys

Glu

Ser

Glu

Ser

540

Cys

Leu

Gly

Gly

365

Ala

Val

Arg

Met

Val

445

Lys

Glu

Cys

Glu

Ser

525

Ser

Ser

Arg

Ala

350

Trp

Asp

Asn

Glu

Glu

430

Leu

Asn

Leu

Met

Glu

510

Ile

Leu

Asn

Asn

335

Ile

Tyr

Lys

Ser

Phe

415

Asp

Met

Leu

Gly

Glu

495

Ala

Gly

Ala

Gly

320

Ser

Ala

Gly

Glu

Ile

400

Asn

Gly

Glu

Tyr

Asn

480

Ser

Arg

Thr

Leu

Ser
560
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Leu Gln Cys Arg

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

<220>
<223>

<400>
Met Glu

1

Asp Gln

Asp Thr

Leu Glu
50

Pro Leu
65

Pro Met

Glu Lys

Asp Tyr

Lys Ile

130

Ser Gly
145

Arg Asn

Lys Arg

5

568

PRT
Trinh tu

Trinh tu
5

Lys Ile

Ile Cys
20

Ile Met
35

Lys Thr

Ile Leu

Cys Asp

Ala Asn

100

Glu Glu

115

Gln Ile

Val Ser

Val Val

Ser Tyr
180

45273

Ile Cys Ile
565

nhan tao

axit amin cua ConbMut

Val Leu Leu Leu Ala Ile

Ile Gly Tyr His Ala Asn
25

Glu Lys Asn Val Thr Val
40

His Asn Gly Lys Leu Cys
55

Arg Asp Cys Ser Val Ala
70

Glu Phe Ile Asn Val Pro
85 90

Pro Ala Asn Asp Leu Cys
105

Leu Lys His Leu Leu Ser
120

Ile Pro Lys Asn Ser Trp
135

Ser Ala Cys Pro Tyr Gln
150

Trp Leu Ile Lys Lys Asn
165 170

Asn Asn Thr Asn Gln Glu
185

11

Val

Asn

Thr

Asp

Gly

75

Glu

Tyr

Arg

Ser

Gly

155

Asn

Asp

Ser

Ser

His

Leu

60

Trp

Trp

Pro

Ile

Asp

140

Thr

Thr

Leu

Leu

Thr

Ala

45

Asp

Leu

Ser

Gly

Asn

125

His

Pro

Tyr

Leu

Val

Glu

30

Gln

Gly

Leu

Tyr

Asn

110

His

Glu

Ser

Pro

Val
190

Lys

15

Gln

Asp

Val

Gly

Ile

95

Phe

Phe

Ala

Phe

Thr

175

Leu

Ser

Val

Ile

Lys

Asn

80

Val

Asn

Glu

Ser

Phe

160

Ile

Trp

60/68



Gly Ile His His Pro Asn Asp Ala Ala Glu Gln Thr Lys Leu Tyr Gln
195 200 205

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

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Asn Gly
225 230 235 240

Arg Met Asp Phe Phe Trp Thr Ile Leu Lys Pro Asn Asp Ala Ile Asn
245 250 255

Phe Glu Ser Asn Gly Asn Phe Ile Ala Pro Glu Tyr Ala Tyr Lys Ile
260 265 270

val Lys Lys Gly Asp Ser Ala Ile Met Lys Ser Glu Val Glu Tyr Gly
275 280 285

Asn Cys Asn Thr Lys Cys Gln Thr Pro Ile Gly Ala Ile Asn Ser Ser
290 295 300

Met Pro Phe His Asn Ile His Pro Leu Thr Ile Gly Glu Cys Pro Lys
305 310 315 320

Tyr Val Lys Ser Asn Lys Leu Val Leu Ala Thr Gly Leu Arg Asn Ser
325 330 335

Pro Gln Arg Glu Arg Arg Arg Arg Lys Arg Gly Leu Phe Gly Ala Ile
340 345 350

Ala Gly Phe Ile Glu Gly Gly Trp Gln Gly Met Val Asp Gly Trp Tyr
355 360 365

Gly Tyr His His Ser Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Lys
370 375 380

Glu Ser Thr Gln Lys Ala Ile Asp Gly Val Thr Asn Lys Val Asn Ser
385 390 395 400

Ile Ile Asp Lys Met Asn Thr Gln Phe Glu Ala Val Gly Arg Glu Phe
405 410 415

Asn Asn Leu Glu Arg Arg Ile Glu Asn Leu Asn Lys Lys Met Glu Asp
420 425 430

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

12



435 440 445

Glu Asn Glu Arg Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu
450 455 460

Tyr Asp Lys Val Arg Leu Gln Leu Arg Asp Asn Ala Lys Glu Leu Gly
465 470 475 480

Asn Gly Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu
485 490 495

Ser Val Arg Asn Gly Thr Tyr Asp Tyr Pro Gln Tyr Ser Glu Glu Ala
500 505 510

Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly
515 520 525

Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala
530 535 540

Leu Ala Ile Met Val Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly
545 550 555 560

Ser Leu Gln Cys Arg Ile Cys Ile
565

<210> 6
<211> 241
<212> PRT

<213> Trinh ty nhéan tao

<220>
<223> Trinh tu axit amin t@ vi tri 60 dén 300 cna H5Con5Mut

<400> 6

Leu Asp Gly Val Lys Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly
1 5 10 15

Trp Leu Leu Gly Asn Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu
20 25 30

Trp Ser Tyr Ile Val Glu Lys Ala Asn Pro Ala Asn Asp Leu Cys Tyr
35 40 45

Pro Gly Asn Phe Asn Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg
50 55 60

Tle Asn His Phe Glu Lys Ile Gln Ile Ile Pro Lys Asn Ser Trp Ser

13



65

45273

70 75

Asp His Glu Ala Ser Ser Gly Val Ser Ser Ala

85 90

Thr Pro Ser Phe Phe Arg Asn Val Val Trp Leu

100 105

Thr Tyr Pro Thr Ile Lys Arg Ser Tyr Asn Asn

115 120

Leu Leu Val Leu Trp Gly Ile His His Pro Asn

130

Thr Lys

145

135

Leu Tyr Gln Asn Pro Thr Thr Tyr Ile
150 155

Thr Leu Asn Gln Arg Leu Val Pro Lys Ile Ala

165 170

Asn Gly Gln Asn Gly Arg Met Asp Phe Phe Trp

Asn Asp

180 185

Ala Ile Asn Phe Glu Ser Asn Gly Asn
195 200

Tyr Ala Tyr Lys Ile Val Lys Lys Gly Asp Ser

210

Glu Val

225

Ala

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

<220>
<223>

<400>

215

Glu Tyr Gly Asn Cys Asn Thr Lys Cys
230 235

7

1707

ADN

Trinh ty nhé&n tao

Trinh tuy axit nucleic d& dugc téi uwu

9

atggaaaaaa tcgtgctgct cttggctatt gtcagtttgg

attggatacc acgccaacaa ctctaccgaa caagtcgaca

acagtgacgc acgctcagga tatcctggag aagacccata

14

Cys

Ile

Thr

Asp

140

Ser

Thr

Thr

Phe

Ala

220

Gln

Pro

Lys

Asn

125

Ala

Val

Arg

Ile

Ile

205

Ile

Thr

Tyr

Lys

110

Gln

Ala

Gly

Ser

Leu

190

Ala

Met

Pro

Gln

95

Asn

Glu

Glu

Thr

Lys

175

Lys

Pro

Lys

Ile

héa cua H5Conl

ttaagtcgga ccagatctgc
ctatcatgga gaagaacgtt

acggaaaact gtgtgacctc

80

Gly

Asn

Asp

Gln

Ser

160

Val

Pro

Glu

Ser

Gly
240
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gatggtgtga
cctatgtgtg
ccagccaacg
ctgagtagga
cacgaggctt
cgtaacgtgg
aacaacacga
gccgagcaga
ttgaaccaga
aggatggact
ggaaacttca
atgaaatcag
atcaactctt
tacgttaaaa
cgccgtagga
caaggcatgg
gcagcggaca
atcattgaca
agacgcatcg
aacgctgagc
gtgaagaacc
aacggatgct
ggcacatacg
ggcgttaaat
agttcgttgg
tcactgcagt
<210> 8

<211>

<212>
<213>

ADN

<220>
<223>

<400> 8

1707

agcctttgat
atgagttcat
acctctgcta
tcaaccattt
cttcaggagt
tctggctgat
accaggaaga
ctcgtctcta
gactggttcc
tcttctggac
tcgcacccga
agctggaata
caatgccttt
gtaacagact
agaaacgcgg
tggacggctg
aggagtctac
aaatgaacac
aaaacttgaa
tgctcgttct
tctacgacaa
tcgagttcta
attacccaca
tggagtcaat
cactggcgat

gccgcatctg

45273

cctgcgtgac
caacgtcccc
cccgggtaac
cgaaaagatc
gagttcggcc
taagaaaaac
cctcttggtyg
ccaaaacccg
gaagatcgca
gatcctgaag
gtacgcgtac
cggtaactgc
ccacaacatc
cgtgttggcet
actgttcggt
gtacggatac
ccaaaaagct
tcagttcgag
caagaaaatg
gatggagaac
agtcagactg
ccataagtgc
gtacagcgag
cggaacatac
catggtggcg

tatttaa

Trinh ty nhan tao

tgctctgtgg
gaatggtctt
ttcaacgatt
cagatcatcc
tgtccgtacc
aacgcctacc
ctgtggggta
accacttaca
acacgctcca
cctaacgatg
aagattgtca
aacacaaagt
catcccctca
accggattgce
gctatcgccg
caccatagta
atcgatggtg
gccgtcggcea
gaagacggat
gaacgcactc
caactccgcg
gacaacgagt
gaagctcgtc
caaatcctgt

ggcctcagct

15

ctggttggct
acattgttga
acgaggaatt
caaagtccag
agggcaagtc
caacaatcaa
tccaccatcc
tctcecgtecgg
aagtgaacgg
ctattaactt
agaaaggtga
gtcaaacgcc
caattggcga
gtaactcgcce
gtttcattga
acgaacaggg
tgactaacaa
gagaattcaa
tcctggatgt
tcgacttcca
ataacgctaa
gtatggaatc
tcaagaggga

ccatttacag

tgtggatgtg

gctgggaaac
gaaggctaac
gaagcacttg
ctggtccgac
cagcttcttc
gaggtcatac
aaacgatgct
caccagcact
tcaaagcggc
cgaatccaac
ctctgcaatc
catgggcgeg
gtgccctaag
ccagagggaa
gggtggctgg
atcgggttac
ggtcaactca
caacctcgag
ctggacctac
cgattccaac
ggaattgggc
cgtccgcaac
ggaaatttct
cacggttgca

ctctaacgga

Trinh tu axit nucleic da dugc tb61 wu héa cua H5Con3

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1707
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atggaaaaga
attggatacc
acagtgacgc
gatggtgtga
ccaatgtgtg
cctgcgaacg
ctgtctcgta
cacgaggcat
aggaacgtgg
aacaacacta
gctgaacaga
ttgaaccaga
cgtatggact
ggaaacttca
atgaagagcg
attaacagtt
tacgttaaat
cgccgtagga
caaggcatgg
gctgccgaca
atcattgaca
agacgcatcg
aacgctgagc
gtgaaaaacc
aacggatgct
ggcacttacg
ggcgtcaagt
tccagcttgg
tcgctgcagt
<210> 9

<211> 1707
<212> ADN

tcgtgctgcet
acgcgaacaa
acgcacagga
agcctttgat
atgagttcat
acctctgcta
tcaaccattt
cgctgggagt
tctggctcat
accaggaaga
caaagctcta
gactggttcc
tcttctggac
tcgctcecgga
aggttgaata
cgatgccatt
ctaacaagct
agaaacgcgg
tggacggctg
aagagtccac
agatgaacac
aaaacttgaa
tgctcgttcet
tctacgacaa
tcgagttcta
attaccccca
tggagagcat
ctctggccat

gcaggatctg

45273

cttggcaatt
cagcacagaa
tatcctggag
cctgcgegac
caacgtcccg
ccccggtaac
cgaaaagatc
gtcttcagcg
taagaaaaac
cctcttggtg
ccaaaacccc
caaaatcgct
gatcctgaag
gtacgcctac
cggtaactgc
ccacaacatc
cgtgttggcect
actgttcggt
gtacggatac
ccaaaaggca
ccagttcgag
caagaaaatg
gatggagaac
ggtcagactg
ccataagtgc
gtactcggag
cggaacatac
catggtggcc

tatttaa

gtctccttgg
caagtcgaca
aaaacccata
tgctctgtcg
gaatggtcat
ttcaacgatt
cagatcatcc
tgtccttacc
aacacatacc
ctgtggggta
accacttaca
acacgcagta
ccaaacgatg
aaaattgtca
aacaccaaat
catccgctga
accggattgce
gcaatcgcgg
caccattcta
atcgatggtg
gcggtcggea
gaagacggat
gaacgcactc
caactccgcg
gacaacgagt
gaagcccgtc
caaatcctgt

ggcctctccect

16

ttaagagcga
cgatcatgga
acggaaagct
ctggttggct
acattgttga
acgaggaatt
caaagtccag
aaggtaaccc
cgacgatcaa
tccaccatcc
tctctgtcgg
aggtgaacgg
ccattaactt
agaaaggtga
gtcaaactcc
caattggcga
gtaactcacc
gtttcattga
acgaacaggg
tgactaacaa
gagaattcaa
tcctggatgt
tcgacttcca
ataacgccaa
gtatggaaag
tcaaaaggga

ctatttactc

tgtggatgtg

ccagatctgce
gaagaacgtt
gtgtgacctc
gctcggcaac
gaaggcaaac
gaagcacttg
ctggagtgac
cagtttcttc
gaaatcctac
taacgatgag
cacctcaact
tcaatcgggc
cgaatccaac
ctccgctatce
aatcggcgcec
gtgccctaag
ccagagggaa
gggtggctgg
atcaggttac
agtcaacagc
caacctcgag
ctggacctac
cgattcaaac
ggaattgggc
tgtgcgtaac
ggaaatttcc
aacggttgct

cagtaacgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1707
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<213>

<220>
<223>

<400> 9
atggaaaaga

attggatacc
acagtgacgc
gatggtgtga
ccaatgtgtg
cctgccaacg
ctgtctagaa
cacgaggctt
aggaacgtgg
aacaacacta
gccgagcaga
ttgaaccagc
aggatggact
ggaaacttca
atgaagagcg
attaactcca
tacgttaaat
cgccgtagga
caaggcatgg
gcagcggaca
atcattgaca
cgccgtatcg
aacgctgagc
gtgaaaaacc
aacggatgct
ggcacttacg
ggcgtcaagt

tcttcattgg

tcgtgctgcet
acgccaacaa
acgctcagga
agcctttgat
atgagttcat
acctctgcta
tcaaccattt
cttcaggagt
tctggctgat
accaggaaga
caaagctcta
gcctggttcce
tcttctggac
tcgcaccgga
aggttgaata
gcatgccatt
ctaacaagct
gaaagcgcgg
tggacggctg
aagagtccac
agatgaacac
aaaacttgaa
tgctcgttct
tctacgacaa
tcgagttcta
attaccccca
tggagagcat

cactggcgat

45273

Trinh tu nhén tao

cttggctatt
ctccacagaa
tatcctcgag
cctgagggac
caacgtcccg
ccccggtaac
cgaaaagatc
gagttcggcc
taagaaaaac
cctcttggtyg
ccaaaacccce
caaaatcgca
gatcctcaag
gtacgcgtac
cggtaactgc
ccacaacatc
cgtgttggcc
actgttcggt
gtacggatac
ccaaaaggct
ccagttcgag
caagaaaatg
gatggagaac
ggtccgectg
ccataagtgc
gtactcggag

cggaacatac

catggtggcg

Trinh tu axit nucleic di duogc téi uu

gtctctctgg
caagtcgaca
aaaacccata
tgcagtgtcg
gaatggtcct
ttcaacgatt
cagatcatcc
tgtccttacc
aacacatacc
ctgtggggta
accacttaca
acacgtagta
ccaaacgatg
aaaattgtca
aacaccaaat
catccgctga
accggattga
gctatcgccg
caccattcta
atcgatggtg
gccgtcggec
gaagacggat
gaacgtactc
caactccgtg
gacaacgagt
gaagctaggt
caaatcctga

ggcctctcct

17

hdéa cua H5Conb

ttaaatcaga
cgatcatgga
acggaaagct
ccggttggcet
acattgttga
acgaggaatt
caaagtccag
aaggtactcc
cgacgatcaa
tccaccatcc
tcagtgtcgg
aggtgaacgg
ctattaactt
agaaaggtga
gtcaaactcc
caattggcga
ggaactcacc
gtttcattga
acgaacaggg
tgactaacaa
gcgaattcaa
tcctggatgt
tcgacttcca
ataacgctaa
gtatggaaag
tgaaaagaga
gtatttactc

tgtggatgtg

ccagatctgc
gaagaacgtt
gtgtgacctc
gctcggcaac
gaaggctaac
gaagcacttg
ctggtcagac
cagcttcttc
gagatcttac
taacgatgct
cacctcgact
tcaatcgggce
cgaaagcaac
ctccgcaatc
aatcggcgcg
gtgccctaag
ccagagagaa
gggtggctag
atcaggttac
agtcaacagc
caacctcgag
ctggacctac
cgattcaaac
ggaattgggc
tgtgcgcaac
ggaaatttcc
gacggttgca

ctccaacgga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680
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45273

agcctgcagt gccgtatctg tatttaa

<210> 10
<211>
<212>
<213>

ADN
<220>
<223>

<400> 10
atggaaaaga

attggatacc
acagtgacgc
gatggtgtga
ccaatgtgtg
cctgccaacg
ctgtctagaa
cacgaggctt
aggaacgtgg
aacaacacta
gccgagcaga
ttgaaccagc
aggatggact
ggaaacttca
atgaagagcg
attaactcca
tacgttaaat
cgccgtagga
caaggcatgg
gcagcggaca
atcattgaca
cgccgtatcecg
aacgctgagc
gtgaaaaacc

aacggatgct

1704

tcgtgectgcet
acgccaacaa
acgctcagga
agcctttgat
atgagttcat
acctctgcta
tcaaccattt
cttcaggagt
tctggctgat
accaggaaga
caaagctcta
gcctggttcce
tcttctggac
tcgcaccgga
aggttgaata
gcatgccatt
ctaacaagct
gaaagcgcgg
tggacggctg
aagagtccac
agatgaacac
aaaacttgaa
tgctcgttcet
tctacgacaa

tcgagttcta

Trinh tu nhé&n tao

cttggctatt
ctccacagaa
tatcctcgag
cctgagggac
caacgtcccg
ccccggtaac
cgaaaagatc
gagttcggcc
taagaaaaac
cctcttggtg
ccaaaacccc
caaaatcgca
gatcctcaag
gtacgcgtac
cggtaactgc
ccacaacatc
cgtgttggcece
actgttcggt
gtacggatac
ccaaaaggct
ccagttcgag
caagaaaatg
gatggagaac
ggtccgectg

ccataagtgce

Trinh tuy axit nucleic d& dugc tbéi uu

gtctctctgg
caagtcgaca
aaaacccata
tgcagtgtcg
gaatggtcct
ttcaacgatt
cagatcatcc
tgtccttacc
aacacatacc
ctgtggggta
accacttaca
acacgtagta
ccaaacgatg
aaaattgtca
aacaccaaat
catccgctga
accggattga
gctatcgccg
caccattcta
atcgatggtg
gccgtcggcec
gaagacggat
gaacgtactc
caactccgtg

gacaacgagt

18

hbéa cua H5ConMut

ttaaatcaga
cgatcatgga
acggaaagct
ccggttggcect
acattgttga
acgaggaatt
caaagaatag
aaggtactcc
cgacgatcaa
tccaccatcce
tcagtgtcgg
aggtgaacgg
ctattaactt
agaaaggtga
gtcaaactcc
caattggcga
ggaactcacc
gtttcattga
acgaacaggg
tgactaacaa
gcgaattcaa
tcctggatgt
tcgacttcca
ataacgctaa

gtatggaaag

ccagatctgce
gaagaacgtt
gtgtgacctc
gctcggcaac
gaaggctaac
gaagcacttg
ctggtcagac
cagcttcttc
gagatcttac
taacgatgct
cacctcgact
tcaaaatggc
cgaaagcaac
ctccgcaatce
aatcggcgceg
gtgccctaag
ccagagagaa
gggtggctgg
atcaggttac
agtcaacagc
caacctcgag
ctggacctac
cgattcaaac

ggaattgggc

tgtgcgcaac

1707

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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ggcacttacg
ggcgtcaagt
tcttcattgg
agcctgcagt
<210> 11

<211> 723
<212> ADN

<213>

<220>
<223>

attaccccca
tggagagcat
cactggcgat

gccgtatctg

45273

gtactcggag gaagctaggt tgaaaagaga ggaaatttcc

cggaacatac caaatcctga gtatttactc gacggttgca

catggtggcg ggcctctcct tgtggatgtg ctccaacgga

tatt

Trinh ty nhan tao

Trinh tu axit nucleic di dugc téi uu

th vi tri 60 dén 300 cua H5ConbMut

<400> 11
ctcgatggtg

aacccaatgt
aaccctgcca
ttgctgtcta
gaccacgagg
ttcaggaacg
tacaacaaca
gctgccgagce
actttgaacc
ggcaggatgg
aacggaaact

atcatgaaga

gcg

tgaagccttt
gtgatgagtt
acgacctctg
gaatcaacca
cttcttcagg
tggtctggct
ctaaccagga
agacaaagct
agcgcctggt
acttcttctg

tcatcgcacc

gcgaggttga

gatcctgagg
catcaacgtc
ctaccccggt
tttcgaaaag
agtgagttcg
gattaagaaa
agacctcttg
ctaccaaaac
tcccaaaatce
gacgatcctc
ggagtacgcg

atacggtaac

gactgcagtg
ccggaatggt
aacttcaacg
atccagatca
gcctgtectt
aacaacacat
gtgctgtggg
cccaccactt
gcaacacgta
aagccaaacg
tacaaaattg

tgcaacacca

19

1560

1620

1680

1704

héa md hdéa trinh ty axit amin

tcgccggttg gectgctcgge
cctacattgt tgagaaggct
attacgagga attgaagcac
tcccaaagaa tagctggtca
accaaggtac tcccagcttc
acccgacgat caagagatct
gtatccacca tcctaacgat
acatcagtgt cggcacctcg
gtaaggtgaa cggtcaaaat
atgctattaa cttcgaaagc
tcaagaaagg tgactccgca

aatgtcaaac tccaatcggc

60

120

180

240

300

360

420

480

540

600

660

720

723
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