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Linh vue k§ thuét dwge dé cap
Sang ché dé cap dén linh vuc y té va cac bénh virut, cu thé 1a, sang ché dé cap dén
virut A dang kham dugc giam doc luc, vecto cim gidm doc lyc dua trén virut nay dé

ngin ngira va/hodc diéu tri cac bénh nhiém trung va cac bénh ung thu.

Tinh trang ky thuit cia sang ché

Ngay nay, hau hét cac phuwong phap bao vé quan trong dé diéu tri nhidém tring va
han ché su lan rong cia ching 1a tiém vacxin ngan ngira. Céc loai vacxin hién nay, c6
nguyén tic 1a tao thanh khang thé khang khang nguyén virut bé mit. Hidu qua clia vacxin
phu thudc truc tiép vao mirc dd phii hop giita cAu trac ctia chiing virut ¢ trong vacxin va
cac chung dang phét tdn trong cdng ddng. Cac protein bé mit clia hau hét cac virut déu
c6 su bién ddi khang nguyén ¢ dinh (do léch khang nguyén), doi hoi su thay ddi khong
ngung cua cac ché phdm vacxin chéng virut. Viéc phat trién céc vacxin c6 kha ning giy
mién dich cao va an toan tao ra cac d4p tmg mién dich phd rong hién la cac vAn dé chinh
trong viéc ngan ngura virut cim hiéu qua.

Trong s6 cac bénh ho hap do virut gdy ra, cim gay ra tinh trang bénh nghiém
trong nht va gdy ra cic ton that 16n nhat dbi véi stre khoe va kinh té ctia cong dong. Viéc
thiéu dap Gmg mién dich cong ddng véi cac chung virut gy dich bénh néi 1én dinh ky
Jam cho viéc nhi®m cim dic biét nguy hiém. Da biét ring ching Spanish flu gay ti vong
cho tir 30 dén 50 triéu ngwoi nam 1918. Hién nay, theo sb lidu ctia TS chirc Y té thé gici
(WHO), mdi nim c6 xap xi 20% dan sb thé gidi, bao gdm 5-10% 1 ngudi 16n va 20-30%
1a tré em, bi nhiém cim trong thoi gian phét dich bénh (World Health Organization)
URL: http://www.who.int/biologicals/vaccines/influenza/en/ (accessed date:
28.03.2016)). Theo bao cao thi c6 3-5 triéu truong hop méc bénh nang va tir 250.000 dén
500.000 trudng hop tir vong. Tdn thit vé kinh té do cim gdy ra va cdc bénh nhiém tring
dudng hd hip cdp khac do virut (ARVI) chiém khoang 77% tong sb thiét hai do bénh
nhiém trung giy ra. Cac tén thit quan trong lién quan dén ca chi phi truc tiép cho viéc

diéu tri va phuc hoi ctia bénh nhén, cling nhu céc thiét hai gian tiép do giam nadng suat lao
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dong va gidm loi nhuén. Cim va cic bénh dudng hd hép cip do virut gay ra khoang tir 12
dén 14% tdng sb cac truong hop mét sttc tam thoi.

Céc vacxin hién tai co thé dugc chia thanh hai typ: loai dugc giam ddc luc (con
sbng, chira toan bd va phin gy doc con hoat tinh ¢ mtrc do thip) va bat hoat (chtra cac
doan ctia cac hat virut hodc toan bo virut bi bét hoat). Céc virut séng sao chép trong vat
chit bi nhiém g4y ra dap ng mién dich manh va kéo dai chéng lai cac khang nguyén biéu
hién cta cdc virut nay. Ching gay ra ca cac dap tng mién dich dich thé va dap tmg mién
dich té bao va kich thich dép ng mién dich qua trung gian xytokin va chemokin. Do do,
c4c virut dugc giam doc luc con séng c6 mot s6 cac vu diém so véi cac vacxin dua trén
cac chat gay mién dich da bt hoat hogc cac dudi don vi riéng biét cua cac chét gdy mién
dich, thudng chi kich thich hé théng mién dich dich thé.

Dé gay mién dich cho dong vt va nguoi méc cac bénh nhiém trung khac nhau,
cac virut thudc cic ho khéc nhau co thé dugc st dung lam cac vecto biéu hién cac trinh
tu hé gen ngoai lai. Cac vecto nay ¢ thé duogc st dung trong cac truong hop khi khong
tao ra dugc cac vacxin sdng hoic chét truyén thdng hodc hiéu qué cua chung khong kiém
soat dugc bénh. Trong s cac hé thdng phén phdi khang nguyén hién co, cic vecto virut
c6 mét vi tri ddc biét nhd cac déc tinh sau day: ching c6 co ché trong tac ty nhién voi té
bao va thAm vao trong té bao, chuyén cac vat liéu hé gen ngoai lai vao té bao chét va
nhan té bio va c¢6 sy biéu hién kéo dai ctia khang nguyén va vo virut bao vé axit nucleic
ma héa gen chuyén dugc dua vao.

Khong phai tat ca cac virut c6 cac dic tinh can thiét dé cAu triic nén céc vecto dé
tao ra cac vacxin tai td hop giam ddc luc c6 hiéu qua. Hién nay, dé phat trién cac vacxin
dua trén vecto virut, cac virut dugc st dung phd bién nhét 14 poxvirut (Poxviridae) [J.
Gen. Virol. 2005. V. 86. No. 11.P. 2925-2936], virut gdy bénh Newcastle (NDV) [Virol.
2001. V. 75. No.23. P. 11868-11873] va adenovirut (Adenoviridae) [Biotechnology.
2007. V. 5, P. 38-44]. Trong sb céc poxvirut dugc sir dung lam vecto virut, virut phé bién
nhét 13 virut du mua c6 cac uvu diém nhu don gian va gia thanh san xuét thip cling nhu
¢6 kha ning bao géi cao (1én t6i 25 kbp) [J. Gen. Virol. 2005. V. 86. No. 11. P. 2925-
2936]. Mot nhuogc diém quan trong cia vecto dya trén virut ddu mua 1a d3 c6 sy mién
dich trong cong dong dbi v6i virut nay, ton tai trong mot phén cong ddng 12 két qua cua

viéc tiém chung ddu mua. Do d6, nén st dung cac vecto dua trén poxvirut, nhu
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canarypox (Canarypox) va poxvirut gia cdm (Flowpox). Tuy nhién, Canarypox va
Flowpox chi tao ra dap Gng mién dich yéu dbi vé6i cac khang nguyén dich hon virut déu
mila va can phai tiém nhéc lai hodc st dung thém ta dugc [Vaccine. 1991. V. 9. No. 5, P.
303-308]. Nhuoc diém quan trong ctia vecto vacxin NDV 1a tic dung cta viée sir dung
NDV tai t6 hop chua dugc nghién ciu ddy di va chua co két luan o rang 1a c4c vacxin
dua trén NDV c6 an toan cho nguoi khong. Ngoai ra, NDV co dic diém 12 c6 kha nang
bao goi thip va kho khin trong viée tao ra cdc vecto mang mot vai khang nguyén dich
[Chem. Biodivers. 2010. V. 7. No. 3. P.677-689]. Adenovirut cling ¢6 mot s6 nhuoc diém
lam han ché viéc sir dung cua chung dé 1am vecto chuyén gen. Céc nhugce diém chinh ctia
cac vecto adenovirut 1a: (1) phan bd khong ddng nhét cua thu thé virut trén bé mit té bao
ctia co thé, lam cho nhiéu té bao nhay cam véi viée nhidm adenovirut; (2) dd c6 mién
dich bao vé manh trong cong ddng dbi vé6i vecto adenovirut; va (3) vé mit 1y thuyét thi
c6 kha ning gin két cia ADN hé gen adenovirut vao nhi®m sic thé nguoi (Stephen SL,
Montini E, Sivanandam VG, Al-Dhalimy M, Kestler HA, Finegold M, Grompe M,
Kochanek S. Chromosomal integration of adenoviral vector DNA in vivo. J Virol. 2010
Oct;84(19):9987-94. doi: 10.1128/JVL.00751-10. Epub 2010 Aug 4).

Cac vecto duoc tao ra dua trén virut cim c6 mot s vu diém so voi cac vecto virut
khac la do:

- virut cim khong c¢6 pha ADN trong chu trinh sao chép va khong thé cai vao hé
gen clia nguoi hodc dong vat;

- virut ctm gy ra dap tmg midn dich h¢ théng va dap tng € bao B va té bao T
dich thé d6i vdi cac khang nguyén khi nhidm té bao dudng ho hép & ngudi;

- ¢6 nhiéu nhém phu virut cim khéac nhau c6 thé st dung duge. Do céac khang thé
d6i v6i cac nhom phu khac nhau nay khong c¢6 phan Gmg chéo nén co6 thé tranh trudng
hop da co mién dich ton tai sin ddi vai vecto virut trong vat chu, thuong la mot van dé
v6i cac vecto séng khac. Viéc gay mién dich cling ¢6 hiéu qua cao vi ¢6 nhiéu typ phu
virut cam biéu hién cing khang nguyén;

- ¢6 mot vai typ vacxin cum sbéng ¢ thé st dung theo duong trong miii (LIVE
allantoic INFLUENZA VACCINE ULTRAVAC® (RF) and Flumist® (USA)) and
industrial technology of their production by using 10-day-old chicken embryos

(Guideline on influenza vaccine - Quality Module, European Medicines Acency, 25 April
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2014 [electronic resource] URL:
http://www.ema.europa.eu/docs/en_GB/document _library/Scientific_guideline/2014/06/
WC500167817.pdf (accessed date: 11.01.2015)).

Virut ctim thudc ho Orthomyxoviridae, bao gdm céc gidng: virut cim A, B, va C.
H¢ gen cua virut cim A va B ¢6 chu trac twong tu va bao gdm tam doan ARN h¢ gen cuc
am: PB2, PB1, PA, HA, NA, NP, M va NS (Chou YY, Vafabakhsh R, Doganay S, Gao
Q, Ha T, Palese P. Mot hat virut cim bao g6i tim ARN virut riéng biét theo phén tich
FISH. Proc Natl Acad Sci U S A. 2012 Jun 5;109(23):9101-6. doi:
10.1073/pnas.1206069109. Epub 2012 Apr 30). Phirc hé polymeraza PB2, PB1 va PA
dich ma mot ARN thong tin tir mdi doan hé gen, duoc dich ma thanh protein cung tén.
ARN thong tin ctia cdc doan M va NS hé gen c6 thé ghép lai v6i nhau d tao thanh céc
ARN ma héa 1an luot cac protein M2 va NEP. Tét ca cac protein trir NS1 va PB1-F2
(khong phéi c6 & tht ca cac ching) déu 1a céc thanh phin ciu tric cua cac hat virut.
Protein khong-cAu tric NSI tich lity trong té bao chit ctia cc t& bao bi nhiém va co tac
dung 1am chét e ché interferon (Krug RM. Functions of the influenza A virus NSI
Protein in antiviral defense. Curr Opin  Virol.2015 Jun;  12:1-6.doi:
10.1016/j.coviro.2015.01.007. Epub 2015 Jan 29. Review).

CAu trac dang phan doan ctia hé gen virut ciim & ngudn cc ching méi khéc, 1a
két qua cta qud trinh phan loai lai. Py 12 mot trong nhiing co ché cua viéc da dang hoa
khang nguyén ty nhién cia virut cim va viéc xuét hién cac dich cam.

Céc dic tinh khang nguyén cta virut cum dugce xac dinh béi cac glycoprotein bé
mat - hemagglutinin (HA) va neuraminidaza (NA) tao ra cac gai trén bé mait hat virion.
Phan tir HA c6 vai trd trong co ché lién két cta virut voi thu thé axit sialic trén té bao va
dung hop virut va mang té bao dé thim vat lidu di truyén vao t& bao chét va nhén cia té
bao. Trong qué trinh sao chép virut, HA dugc tach ra (hoat héa HA) bang céc proteaza té
bao thanh hai du6i don vi - HA1 va HA2 —-ma van gitt cdu nbi disulfua (Bullough PA,
Hughson FM, Skehel JJ, Wiley DC. Structure of influenza haemagglutinin at the pH of
membrane fusion.Nature 1994; 371, 37-43). Phén tit HA bao gdm hai phan: phan hinh
ciu bao gdm duéi don vi HAI va ving than dwoc tao thanh chu yéu béi HA2 va mot
phan boi dudi don vi HAL. Phan hinh cAu bao gdm vi tri lién két thu thé va ndm vi trf

khang nguyén va lam dich chinh dé tao thanh khang thé. Cac khang thé chan su lién két
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clia virut v6i thu thé té bao 12 khang thé trung hoa. Duéi don vi HA1 c6 kha ning bién
dbi cao. Phan than HA nim & vi trf trong ddi gin véi mang virut 1a phan c6 tinh bao toan
cao va c6 kha nang giy mién dich thap. Chtic ning chinh cta duéi don vi HA2 1a dam
bao su dung hop clia mang virut va mang ndi bao; dudi don vi nay c6 tinh bao toan rat
cao. Dua vao tinh dic hiéu khang nguyén, cho dén nay da biét 18 typ phu ctia HA va 11
typ phu ctia NA cta virut cim A. Cac typ phu HI, H2, HS5, H6, H8, H9, H11, H12, H13,
H16, H17 va H18 thudc nhom thw nhét va céc typ phu H3, H4, H7, H10, H14 va H15
thudc nhém thir hai. Trong khi d6, chi ¢ typ phu H1, H2 va H3 cua virut cam A va cac
bién thé khang nguyén khac nhau cua virut cim B, Iuu thong trong cong ddng ngudi, méi
gy ra cac dai dich va dich cim theo mua.

Tinh mién dich dic hiéu dugc tao ra sau khi méc bénh hodc sau khi tiém chung
béi mot typ phu virut cum A s& tao ra mdt murc bao vé yéu khéi nhiém céc typ phu virut
khac. Viéc gdy mién dich d6i voi typ phu virut cim A bét ky khong bao vé khoi nhiém
virut cam B, va nguoc lai, viéc gay mién dich khéang lai virut cm B khong c6 hiéu qua
v6i virut cam A. Do do, rat cin phét trién mot loai vacxin cam phd quat khang lai tat ca
céc bién thé da biét ctia virut cim Ava B.

Hai co ché gay ra sy bién dbi rit manh ctia virut cim va, do d6, tao ra kha ning
thoét khoi khang thé trung hoa: 1) tich liy cac dot bién diém din dén thay doi cu tric
khang nguyén clia glycoprotein bé mat (dich chuyén khéng nguyén) va 2) sap xép lai cac
doan hé gen. Didu nay din dén viéc xuét hién céc typ phu cua virut (dich chuyén khéng
nguyén) c6 thé gay ra dai dich.

Tt ca cac vacxin cum hién c6 ¢6 hidu qua rét thip ddi véi ngudi gia va tré con
(Jefferson T, Rivetti A, Di Pietrantonj C, Demicheli V, Ferroni E. Vaccines for
preventing influenza in healthy children. Cochrane Database Syst Rev 2012; 8,
CD004879; Osterholm MT, Kelley NS, Sommer A, Belongia EA. Efficacy and
effectiveness of influenza virus: a systematic review and meta-analysis. Lancet Infect Dis
2011; 12, 36-44; Pfleiderer M, Trouvin JH, Brasseur D, Granstrom M, Shivji R, Mura M,
Cavaleri M. Summary of knowledge gaps related to quality and efficacy of current
influenza vaccines. Vaccine 2014; 32, 4586-91). Hon nita, cac vacxin nay co thé bao vé
chdng lai cac virut dang luu thong chi khi vacxin d6 c6 cung céc ddc tinh khéng nguyén

v6i ching gy dich. Chinh sy do bién d6i manh cla cac khdng nguyén bé mat cla virut
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ctim - HA va NA —nén cén phai tiém chung hang ndm va thay d6i ché phdm vacxin. Céan
cht y 1a cac vacxin theo mua dugc phat trién theo khuyén nghi cia WHO khong c6 hiéu
qua trong truong hop xuét hién chung virut gy dich méi khac bi€t co ban véi tht ca cac
ching dang lvu thong, nhu truong hop xay ra nam 2009 khi virut gay dich
A/California/7/2009 (HIN1pdm09) néi 1én. Mot vi du nita vé tinh higu qua thdp cia
thanh phz‘?ln H3N2 cta vacxin theo mua nim 2014 do su xudt hién cia bién thé khang
nguyén méi cia typ phu cia virut nay la két qua cta viéc dich chuyén khang nguyén
(Skowronski DM, Chambers C, Sabaiduc S, De Serres G, Dickinson JA, Winter AL,
Drews SJ, Fonseca K, Charest H, Gubbay JB, Petric M, Krajden M, Kwindt TL,
Martineau C, Eshaghi A, Bastien N, Li Y. Interim estimates of 2014/15 vaccine
effectiveness against influenza A(H3N2) from Canada's Sentinel Physician Surveillance
Network, January 2015. Euro Surveill 2015; 20). Trong vong 60 nam qua, rit nhiéu
vacxin dd dugc phat trién voi mot sb vu diém va nhugce diém, tuy nhién, khong c6 vacxin
hién ¢6 nao c6 thé giai quyét dugc van d& kiém soat dugc su hoanh hanh ctia cum vi
khéng c6 kha ning gay ra mién dich bao vé chéo véi virut cim khong ngung tién hoa. Do
do, rit can phat tridn mot loai vacxin phd quat c¢6 hiéu qua c6 kha ning gay mién dich
bao vé chéo phé rong kéo dai va c6 kha ning bao vé khang lai virut cim A va B thudc tat
céa cac typ phu da biét.

Chuc ning cla tit ca cic virut cim bét hoat da biét (toan bd virion, tach timg phan
ho#c dudi don vi) hodc con séng (nhugc doc, thich Umg lanh) — dé tao ra kha nang mién
dich déi vi phan hinh cdu cia HA. Ngugc lai voi phan hinh cdu d€ bién doi, phan than
HA ctia virut cam A (nhém I va IT) va virut B ¢6 tinh bao toan cao hon nhiéu. C6 mot sb
co ché trung hoa truc tiép va gian tiép da biét dbi voi khang thé dugc tao ra tir phan nay
ctia HA. Mot co ché dé trung hoa truc tiép 12 nham ngin ngira sy thay d6i cAu hinh cta
HA cin dé giai phong peptit dung hop va sau d6 dung hgp mang virut va mang ndi bao
dé dua vat liéu di truyén cua virut vao t& bao. Co ché tht hai dé trung hoa truc tiép 1a
nham ngin ngira viéc c&t HA thanh céc duéi don vi HA1 va HA2 bing cch tuong tac
céc khang thé voi phan HA nim & gin vi tri cdt. Tinh doc té bao phu thudc b thé va phu
thuoc khang thé lién quan dén céac co ché trung hoa gian tiép (Terajima M, Cruz J, Co
MD, Lee JH, Kaur K, Wrammert J, Wilson PC, Ennis FA. Complement-dependent lysis

of virut cim A-infected cells by broadly cross-reactive human monoclonal antibodies. J
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Virol 2011; 85, 13463-7; Jegaskanda S, Weinfurter JT, Friedrich TC, Kent SJ. Antibody-
dependent cellular cytotoxicity is associated with control of pandemic HINT1 influenza
virut infection of macaques. J Virol 2013; 87, 5512-22).

Viéc tiém ching khong tao ra khang thé dbi véi ving than HA, trong khi d6 néu bi
nhidm ty nhién thi c6 thé phat hién thiy mot lugng nhé céc khang thé nay trong co thé
(Moody MA, Zhang R, Walter EB, Woods CW, Ginsburg GS, McClain MT, Denny TN,
Chen X, Munshaw S, Marshall DJ, Whitesides JF, Drinker MS, Amos JD, Gurley TC,
Eudailey JA, Foulger A, DeRosa KR, Parks R, Meyerhoff RR, Yu JS, Kozink DM,
Barefoot BE, Ramsburg EA, Khurana S, Golding H, Vandergrift NA, Alam SM,
Tomaras GD, Kepler TB, Kelsoe G, Liao HX, Haynes BF. H3N2 influenza infection
elicits more cross-reactive and less clonally expanded anti-hemagglutinin antibodies than
influenza vaccination. PLoS ONE 2011; 6, €25797).

Phén 16n cac huéng phat trién thé hé vacxin méi phd quat hién nay déu huéng dén
cac ving bao toan cua protein virut cim. Cac khang thé hudng dén cac protein bao toan
PB2, PBI1, PA, NP, va M1 khong c6 hoat tinh trung hoa nhung c6 thé dong vai trd quan
trong trong viéc ti€u diét virut bang viéc gy doc té bao phu thudc khéng thé (ADCC).

Mot sb vi du vé viée tao ra mot vacxin phé quat 1a dya vao dudi don vi HA2. Géy
mién dich ba dich cho chudt nhit bing peptit trinh dién ectodomain HA2 (céc gbe axit
amin tir 23-185) hodc peptit dung hop (cac gbc axit amin tir 1-38) két hop vé6i protein
keyhole limpet hemocyanin (KLH) va céc td dugc Freund gdy ra mién dich phéan tng
chéo dan dén giam mte do t vong & dong vét khi st dung lidu gy chét chira chung khac
loai (Stanekova Z, Kiraly J, Stropkovska A, Mikuskova T, Mucha V, Kostolansky F,
Vareckova E. Heterosubtypic protective immunity against virut cim A induced by fusion
peptide of the hemagglutinin in comparison to ectodomain of M2 protein. Acta Virol
2011; 55, 61-7). Kha ndng bao vé t5t hon dugc phat trién trong trudng hop tiém vacxin
bang ciu tric HA dang kham. Krammer va cdng su cho thdy 1a mién dich dich thé typ
phu khéc loai dugc tao ra & chudt dugc gy mién dich bang protein kham, chira cac phan
HA dang céu tir cac virut thudc cac typ phu khac nhau két hop v6i ving than HA cia
cing loai virut (Krammer F, Palese P, Steel J. Advances in universal influenza virut
vaccine design and antibody mediated therapies based on conserved regions of the

hemagglutinin. Curr Top Microbiol Immunol 2014; 386, 301-21.; Krammer F, Hai R,
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Yondola M, Tan GS, Leyva-Grado VH, Ryder AB, Miller MS, Rose JK, Palese P,
Garcia-Sastre A, Albrecht RA. Assessment of influenza virut hemagglutinin stalk-based
immunity in ferrets.J Virol 2014; 88, 3432-42). Quy trinh gay mién dich phitc tap bao
gdm dién di ADN dong vét gdy mién dich kép bang cach tiém bap va st dung qua dudng
bang ciu tric protein dugc bd sung ta dugce poly (I:C) 1a cac nhuge diém cta phuong
phap nay.

Viée st dung céc chu trac dugc lam én dinh (mini-HA) dugc tao ra bang cong
nghé gen, dua trén trinh tu axit amin cia vung thdn HA cia virut HIN1, 1a mot vi du vé
mot phuong phép khac dé tao ra vacxin cum phd quat. Chi c6 cac cAu tric co 4i tinh cao
v6i cac khang thé co phd trung hoa rong duge chon tir thu vién 16n. Viée gay mién dich
cho chudt bang cac céu tric nay cling bdo vé dugc dong vat khoi tir vong khi nhiém typ
phu virut H5N1 cta virut cim chim ¢6 doc td cao (Impagliazzo A, Milder F, Kuipers H,
Wagner MV, Zhu X, Hoffman RM, van Meersbergen R, Huizingh J, Wanningen P,
Verspuij J, de Man M, Ding Z, Apetri A, Kukrer B, Sneekes-Vriese E, Tomkiewicz D,
Laursen NS, Lee PS, Zakrzewska A, Dekking L, Tolboom J, Tettero L, van Meerten S,
Yu W, Koudstaal W, Goudsmit J, Ward AB, Meij‘berg W, Wilson IA, Radosevic K. A
stable trimeric influenza hemagglutinin stem as a broadly protective immunogen. Science
2015: 349, 1301-6). Viéc bao vé hoan toan chudt khoi tir vong ¢6 thé dat dugc bang céch
gdy mién dich kép bang tiém bap 30ug protein mini-HA tinh ché dugc bd sung ta duoc
Matrix-M ctia Novavax san Xuat.

Mot hudng trién vong trong viéc phat trién vacxin cim phd quat dua trén thiét ké
hat nano tu ldp ghép kich thich dang ké dac tinh gdy mién dich cua HA (Kanekiyo M,
Wei CJ, Yassine HM, McTamney PM, Boyington JC, Whittle JR, Rao SS, Kong WP,
Wang L, Nabel GJ. Self-assembling influenza nanoparticle vaccines elicit broadly
neutralizing HIN1 antibodies. Nature 2013; 499, 102-6). Cac dong vat duogc gay mién
dich 2 hodc 3 l4n bing céach tiém bép cac hat nano duogc bd sung ta dugc moi SAS
(Sigma Adjuvant System). Méc du thiéu khang thé trung hoa sau khi gdy mién dich bang
c4c hat nano nhung chudt cling nhu chon van duoc bao vé hoan toan khong bi tir vong
khi bi nhiém virut cim chim H5N1 c6 doc tb cao.

Mot trong sb cac k§ thuat tién tién dé tao ra vacxin séng la dua trén cAu tric cia

céc vecto vacxin c¢6 kha ning biéu hién khdng nguyén ciia mot virut bang mot virut khac.
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Cac virut chita ADN khac nhau, dugc goi 1a: adenovirut, herpesvirut, baculovirut hodc
poxvirut dugc st dung lam céc vecto dé biéu hién khang nguyén cam (Dudek T, Knipe
DM. Replication-defective virutes as vaccines and vaccine vectors. Virology 2006; 344,
230-9; He F, Madhan S, Kwang J. Baculovirut vector as a delivery vehicle for vacxin
ctms. Expert Rev Vaccines 2009; 8, 455-67; Draper SJ, Cottingham MG, Gilbert SC.
Utilizing poxvecto viruted vaccines for antibody induction-progress and prospects.
Vaccine 2013; 31, 4223-30. Price GE, Soboleski MR, Lo CY, Misplon JA, Pappas C,
Houser KV, Tumpey TM, Epstein SL. Vaccination focusing immunity on conserved
antigens protects mice and ferrets against virulent HIN1 and H5N1 influenza A virus.
Vaccine 2009; 27, 6512-21). Do d6, céac thtr nghiém v6i vecto adenovirut cho théy thir
nghiém gdy mién dich ba dich bang plasmit (50pg) chira cac trinh ty clia protein bao toan
NP va M2 cia virut cim A, sau d6 sir dung qua duong mili hai vecto adenovirut biéu
hién cung protein, din dén c6 thé bao vé hoan toan chudt va chdn bi nhiém virut
A/FM/1/47 (HIN1) hodc typ phu H5N1 cia virut cim chim ¢6 ddc t6 cao khoi tir vong
va giam thé trong.

Do d6, tit ca cac huéng néu trén véi myc dich tao dap tmg mién dich véi cac vang
béo toan cua khang nguyén virut cam chirng minh kha nang tao ra mot vacxin co thé bao
vé khéi nhi®m cac bién thé khac nhau cta virut cim A. Tuy nhién, can phai str dung quy
trinh phtrc tap gdm nhiéu lan tiém ching cho dong vat bang cach st dung cac ta dugc gdy
mién dich c6 ban chit khac nhau dé dat dugc muc dich nay. Ngoai ra, khong c6 ché phém
vacxin cum phé quat thtr nghiém da biét nao c6 thé bao vé chéng lai dugc virut cum B.
Ngoai ra, cac ché pham thtr nghiém néu trén can quy trinh k§ thuat phuc tap dé tao ra cic
vacxin da thanh phan, di kém vé6i gia thanh cao khong chip nhan duoc d6i v6i mot san
phdm thuong mai.

Viéc biéu hién cac khang nguyén trong té bao cta khoang miii da dugc biét 1a gay
ra dap Gng midn dich hé théng va dép tmg mién dich ciia t& bao B- va té bao T & dich thé
tai chd. B3 ¢ nhiéu nd lyc nhiam st dung virut cim lam vecto dé phan phéi va biéu hién
céac trinh tu hé gen la trong té bao duong ho hép cua dong vat. Trong s6 8 doan thudc hé
gen cua virut cim A hogc B, chi ¢6 doan NS h¢ gen la c¢6 kha néng cai hon 800 nucleotit
6n dinh vao khung doc cua protein khong cAu tric NS1 ma khong lam anh huéng dén cau

tric cta cac virion thu duge (Kittel C, Sereinig S, Ferko B, Stasakova J, Romanova J,
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Wolkerstorfer A, Katinger H, Egorov A. Rescue of influenza virut expressing GFP from
the NS1 khung doc. Virology. 2004 Jun 20;324(1):67-73. PubMed PMID: 15183054).
Hon nita, trong sb tit ca cac protein virut ciim, thuong chi c6 protein NS1 la chia tir 230
dén 237 gbc axit amin ¢6 thé bi cit dén 50% & dau carboxyl ma khong anh huéng dang
kédénhoatﬁnhshﬁlsancﬁavﬁutﬂongrnéiuudngtébéo,ph6igého@:ﬁongdubnghﬁ
hép cta dong vat (Egorov A, Brandt S, Sereinig S, Romanova J, Ferko B, Katinger D,
Grassauer A, Alexandrova G, Katinger H, Muster T. Transfectant virut cam Aes with
long deletions in the Protein NSI grow efficiently in Vero cells. J Virol. 1998
Aug;72(8):6437-41. PubMed PMID: 9658085; PubMed Central PMCID: PMC109801).
Viéc cit protein NS1 tao ra mdt khoang tréng dé dua mot doan dai cua trinh ty hé gen la
vao ma khong 1am phd v& hinh thai va chirc nang co ban cta virut, do d6 ¢6 thé tao ra
vecto dn dinh vé mat di truyén. Nhu vy, vecto virut cim dya trén virut cim A dugc tao
ra ma hoa khung doc da bi ct c6 tir 80 dén 126 gdc axit amin cua protein NS1, trong do
khung doc bi cit c6 thé duoc kéo dai bang cach dua cac trinh ty khang nguyén cla cac
virut hodc vi khuén gdy bénh khac nhau vao, vi du cai cdc trinh ty protein cua vi khuan
lao, brucella abortus hodc virut gdy suy giam mién dich & nguoi (Tabynov K, Sansyzbay
A, Kydyrbayev Z, Yespembetov B, Ryskeldinova S, Zinina N, Assanzhanova N,
Sultankulova K, Sandybayev N, Khairullin B, Kuznetsova I, F erko B, Egorov A.
Influenza vecto viruts expressing the Brucella OMP16 or L7/L12 proteins as vaccines
against B. abortus infection. Virol J. 2014 Apr 10;11:69. doi: 10.1186/1743-422X-11-69.
PubMed PMID: 24716528; PubMed Central PMCID: PMC3997475; Sereinig S, Stukova
M, Zabolotnyh N, Ferko B, Kittel C, Romanova J, Vinogradova T, Katinger H, Kiselev
0, Egorov A. Influenza virut NS vectors expressing the vi khuén lao ESAT-6 protein
induce CD4+ Thl immune response and protect animals against tuberculosis challenge.
Clin Vaccine Immunol. 2006 Aug;13(8):898-904. PubMed PMID: 16893990; PubMed
Central PMCID: PMC1539114; Ferko B, Stasakova J, Sereinig S, Romanova J, Katinger
D, Niebler B, Katinger H, Egorov A. Hyperattenuated recombinant influenza A virus
nonstructural-protein-encoding vectors induce human immunodeficiency virus type 1
Nef-specific systemic and mucosal immune responses in mice. J Virol. 2001
Oct;75(19):8899-908. PubMed PMID: 11533153; PubMed Central PMCID:
PMC114458. Cac cAu tric mang protein NS1 bi c&t dén 124 gbc axit amin (sau day goi la
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vecto NS1-124) thé hiénlle‘l t6i wu dua trén cac thong sb vé su sinh sén trong phoi ga va
kha nang gay mién dich ¢ dong vat (Ferko B, Stasakova J, Romanova J, Kittel C,
Sereinig S, Katinger H, Egorov A. Immunogenicity and protection efficacy of
replication-deficient influenza A virus with altered NSI genes. J Virol. 2004 Dec;
78(23):13037-45. PubMed PMID: 15542655; PubMed Central PMCID: PMC524997).
Céac cAu trac protein NS1 bi cat nhiéu hon thi bi gidm kha nang phét trién trong
céo té bao ¢6 interferon (MDCK cells, A549), bao gdm phéi ga 10 ngdy tudi va chi thich
hop dé tao ra trong t& bao vero thiéu hut interferon. Mit khac, cac vecto chira protein
NS1 bao gém tir 124 dén 126 gbc axit amin thay dbi vé& muc do nhuoc doc va khong du
an toan cho dong vat. Vi du, mic d0 sinh san cia vecto virut mang protein
mycobacterium ESAT-6 & cac vi tri dac hiéu 4] phé)i chuot ¢o thé dat t6i cac gia tri g?m
voi gid tri cua virut cim gy bénh (s6 luong hat virut 1én dén 10*va cao hon & mdi gam
mo phé)i). Hon nita, cac vecto NS1-124, & liéu > 5,0 log/chudt, co thé tao ra mrc do sinh
san dang ké ctia virut trong mo phéi ctia chudt dugc gay nhiém va viéc hinh thanh bénh
Iy ¢6 thé nhin thdy duoc & phdi (Egorov A, Brandt S, Sereinig S, Romanova J, Ferko B,
Katinger D, Grassauer A, Alexandrova G, Katinger H, Muster T. Transfectant influenza
A viruses with long deletions in the Protein NS1 grow efficiently in Vero cells. J Virol.
1998 Aug;72(8):6437-41. PubMed PMID: 9658085; PubMed Central PMCID:
PMC109801; Stukova MA, Sereinig S, Zabolotnyh NV, Ferko B, Kittel C, Romanova J,
Vinogradova TI, Katinger H, Kiselev OI, Egorov A. Vaccine potential of influenza
vector expressing Mycobacterium tuberculosis ESAT-6 protein. Tuberculosis (Edinb).
2006 May-Jul; 86 (3-4):236-46. PubMed PMID: 16677861). Do d6, cac vecto cum co
khung doc NS1 bi cat 124 gbc axit amin khong thé st dung dé tiém ching cho nguoi vi
khong dap tng céc thong sé an toan dbi voi vacxin ciim séng, theo d6 céc diéu kién co
ban 12 do nhay nhiét do ctia virut (kha ndng sinh san giam & 39°C) va virut khong sinh
san dugc & dudng ho hdp dudi cia dong vt (Maassab HF, Bryant ML. The development
of live attenuated cold-adapted influenza virut vaccine for humans.Rev Med Virol. 1999
Oct-Dec;9(4):237-44. Review. PubMed PMID: 10578119; Gendon IuZ. [Live cold-
adapted influenza vaccine: state-of-the-art]. Vopr Virutol. 2011 Jan-Feb;56(1):4-17.
Review.Russian. PubMed PMID: 21427948; Aleksandrova GI, Gushchina MI, Klimov

AL Iotov VV. [Genetic basis for construction of the life influenza type Vacxin using

-12-



36090

temperature-sensitive mutants]. Mol Gen Mikrobiol Virutol. 1990 Mar;(3):3-8.
Review.Russian. PubMed PMID: 2194119; Kendal AP. Cold-adapted live attenuated
vacxin cums developed in Russia: can they contribute to meeting the needs for influenza
control in other countries? Eur J Epidemiol. 1997 Jul;13(5):591-609. Review. PubMed
PMID: 9258574).

Khong gidéng cac vacxin séng da duge cép phép (LIVE allantoic INFLUENZA
VACCINE ULTRAVAC® (RF) or Flumist® (USA)), vecto cim NS1-124 da biét va céac
chu triic gin gibng véi nd khong c6 chit ddnh ddu nhay cam véi nhiét do (kiéu hinh ts) va
c¢6 muc do sinh san trong phéi chudt gin v6i mtc do sinh san cia virut kiéu dai chua
protein NS1 ¢o chidu dai ddy du.

Vao nhing nam 50-60 cta thé ky 20, c6 nhidu nd lyc dé sir dung virut cim lam
chat diét té bao ung thu bang cach ly giai, dya trén cac quan st clia bac st diéu tri & cac
bénh nhan c6 thuyén gidm sau khi hdi phuc bénh cim (Lindenmann J, Klein PA. Viral
oncolysis: increased immunogenicity of host cellantigen associated with influenza virut. J
Exp Med. 1967 Jul 1;126(1):93-108).

Nho su phét trién cua céc k¥ thuét di truyén d6i véi virut cam & cubi thap nién 90,
ting kha nang tao ra céc vecto cim diét té bao ung thu chira protein NS1 duoc bién dbi.
D3 biét rang viée cét protein NS1 ¢ thé din dén lam ting cuong tac dung ly giai té bao
ung thukhi dua virut tai td hop vao khdi u, nhd s¢ kich thich ctia hé mién dich the bam
sinh ma protein NS1 Ia chat dbi khang (Sturlan S, Stremitzer S, Bauman S, Sachet M,
Wolschek M, Ruthsatz T, Egorov A, Bergmann M. Endogenous expression of proteases
in colon cancer cells facilitate virut cim Aes mediated oncolysis. Cancer Biol Ther. 2010
Sep 15;10(6):592-9; Ogbomo H, Michaelis M, Geiler J, van Rikxoort M, Muster T,
Egorov A, Doerr HW, Cinatl J Jr. Tumor cells infected with oncolytic virut cum A prime
natural killer cells for lysis of resistant tumor cells. Med Microbiol Immunol. 2010
May;199(2):93-101. doi: 10.1007/s00430-009-0139-0. Epub 2009 Dec 15. PubMed
PMID: 20012989; Efferson CL, Tsuda N, Kawano K, Nistal-Villan E, Sellappan S, Yu
D, Murray JL, Garcia-Sastre A, Ioannides CG. Prostate tumor cells infected with a
recombinant influenza virut expressing a truncated Protein NS1 activate cytolytic CD8+

cells to recognize noninfected tumor cells. J Virol. 2006 Jan;80(1):383-94).
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Hon nita, kha ning thao tac cac k¥ thuat di truyén v6i do dai cta protein virut cam
NS1 cho phép phat trién cac vecto ma hiéu qua cta ching dugc ting cuong boi sy biéu
hién ctia chat c6 tiém nang mién dich, vi du intolokin-15 (van Rikxoort M, Michaelis M,
Wolschek M, Muster T, Egorov A, Seipelt J, Doerr HW, Cinatl J Jr. Oncolytic effects of
a novel influenza A virus expressing interleukin-15 from the NS reading frame. PLoS
One. 2012;7(5):€36506).

Khong may méan 13, cac cong viée sit dung virut cim c6 kha néng sinh san han ché
trong mot s6 mdi trudng té bao khong c6 do 4n dinh di truyén can thiét dé gen chuyén c6
thé sinh san v&i sb luong 16n trong phoi ga, 1a co chét t&i wu d& san xuét cac ché phim
vacxin cum.

Do d6, cin ¢6 vecto virut hiéu qua mdi, cu thé 1 vecto cum giam doc luc, c6 dic
diém 1a virut khong c6 kha ning sinh san chi dong trong co thé dong vat va c6 kiéu hinh
nhay cim véi nhiét do va c6 thé sit dung dé ngan ngira vihodc diéu tri bénh nhiém

khuén, ciing nhu diéu tri bénh ung thu.

Ban chit k§ thuit ciia sang ché

Sang ché dé cap dén virut cim A nhuogc doc gy ra dap ing bao vé chéo khang lai
virut cim A va B, bao gdm doan NS kham chtta khung doc dugc cit ctia protein NSI va
trinh tw gen Nep ngoai lai thu duge tir typ phu cim A khéc véi typ phu virut cam A
nhuoc ddc néu trén.

Cu thé 13, sang ché dé cap dén virut cam A nhuoc doc, trong d6 khung doc dugc
cit ndy ma hoa protein NS1 bao gbm tir 80 dén 130 gbc axit amin, t5t hon 13, trong do
khung doc dugc cét ma héa Protein NS1 bao gdm 124 gdc axit amin.

Mot phuong 4n cua sang ché d& cap dén virut cim A nhugc doc, trong d6 khung
doc duoc cit ndy cua protein NS1 thu dugc tir typ phu virut cim HI1NI1, va trinh tu gen
ngoai lai Nepthu dugc tir typ phu virut cim H2N2.

Theo mot phuong an khac nita cia sang ché, virut cim A nhuoc ddc chia doan
NS kham baogdm khung doc dugc cit cua protein NS1 va trinh tu gen ngoai lai Nep,
trong d6 khung doc duoc cit nay cia Protein NS1 thu dugc tir HINI typ phu virut cim,
va trinh tu gen ngoai lai Nep thu dugc tlr typ phu virut cim H2N2 va trong d6 khung doc

duogc cit ndy ma hoa Protein NS1 bao gbm 124 gbc axit amin.
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Sang ché cling dé cap dén vecto virut cam nhuoc ddcbiéu hién protein hodc mot
doan ctiia n6 dugc chon tur nhém bao gém proteins hodc cic doan cla nd tir vi khuén,
virut, va dong vat nguyén sinh, trong dé vecto lavirut cim A nhugc doc theo sang ché,
trong d6 khung doc duogc cit cua gen protein NS1 duge kéo dai bang cach cai xen vao
trinh tu cua it nhit mot gen chuyén ma héa protein hodc mft doan ctia notir vi khudn,
virut, va déng vat nguyén sinh.

Mot phuong an cua sang ché dé cap dén vecto virut cim nhuoc dcf)cbiéu hién
protein hodc mot doan ctia nd dugc chon tir nhom bao gém protein cta virut cim A, virut
ctim B, vi khuén lao, virut hecpet, virut hgp bao dudng hod hép, virut gay suy giam mién
dich & nguoi, virut viém gan C, ky sinh trung sbt rét, Trichomonas, Trypanosoma,
Leishmania, Chlamydia, chét gdy bénh “sdt lan song”, hodc cac hdn hop clia chung.

M6t phuong an khéac cua sang ché dé cap dén vecto virut cam nhuoc docbiéu hién
protein hodc mdt doan cua notir vi khuén, virut hodc dong vat nguyén sinh gdy bénh
trong d6 protein nay hodc mot doan ctia n6 bao gbm tir 10 dén 400 axit amin.

Theo mot phuong an khac nira, sang ché dé cap dén vecto virut cim nhuogc doc,
trong d6 doan cai ma hoa vung pnﬁehl}LA,cﬁa‘vﬁut(iun,tétlunllé‘uong dé vung
protein HA 13 vung dudi don vi HA2 dugc chon tir nhém bao gbm 1-185 axit amin (aa)
cuia virut cam A, 1-186 aa cia virut cim B, 23-185 aa cla virut cim A, hodc 65-222 aa
cta virut cim A.

Phuong 4n tiép theo clia sang ché d& cap dén vecto virut cim nhugc ddc, trong do
doan cai xen vao mi hoa trinh ty cta ving dudi don vi HA2 virut cam A hodcBcotu 1
dén 21 aa va trinh tu cia ving protein NP virut cim A ¢6 tir 243 dén 251 aa.

Mot phuong 4n khac cua sang ché dé cap dén vecto virut cim nhuoc doc, trong do
doan cai xen vao mi hoa protein ESAT-6, Ag85A, Ag85B, Mpt64, HspX, Mtb8.4, hodc
10.4 ctavi khuén lao, hoic mot doan ctia nd, cy thé 1a, trong dotrinh tu hé gen virut ¢
thém trinh ty ma hoéa peptit 2A tu cét gitta cac trinh ty ma hoa NS1-124 va ESAT6.

Sang ché ciling d& cap dén vecto virut cam nhuge doc biéu hién protein hodc mdt
doan ctia no, trong d6 vecto ndy la virut cim A nhugc doc bao gém doan NS kham bao
gdm khung doc duge cit ctia protein NS1va trinh ty gen ngoai lai Nep, trong d6 khung
doc dugc cit nay cua protein NS1 thu dugc tir HINI typ phu virut cam, va trinh tu gen
ngoai lai Nepthu dugc tr H2N2 typ phu virut cim va trong d6 khung doc dugc cit nay
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ma héa protein NS1 bao gbm 124 gdc axit amin, trong d6 khung doc dugc cat caa Gen
protein NS1 duoc kéo dai bang cach cai xen vao trinh tur ma hoal-21 aa cua protein HA2
cim B va 243-251 aa cta protein NP cum A.

Sang ché cling dé cap dén vecto virut cam nhuoc ddc c6 hoat tinh diét ung thu,
trong d6 vecto ndy 1a virut cim A nhugc doc theo sang ché, trong d6 khung doc dugc cét
ctia gen protein NS1 dugc kéo dai bang cach cai xen vao trinh ty cla it nhit mot gen
chuyén ma hoa protein hodc mot doan cuia n6 thu duge tu vi khuén, virut hoic dong vat
nguyén sinh.

Mot phuong én cua sang ché 13 vecto virut cim nhugc doc c6 hoat tinh diét ung
thu, trong d6 doan cai xen vao ma hoa protein hodc mot doan cta n6 dugc chon tir nhom
bao gém céc protein hodc cac doan cua né tir virut cum A, virut cim B, vi khuén lao,
virut hecpet, virut hgp bao duong hd hép, virut gy suy gidm mién dich & nguoi, virut
viém gan C, ky sinh trung sbt rét, Trichomonas, Trypanosoma, Leishmania, Chlamydia,
hoac két hop céc loai nay.

Phuong 4n tiép theo cia sang ché dé cap dén virut cim nhugc doc c6 hoat tinh digt
ung thu, trong d6 protein ndy hodc mot doan cta n6 chira tir 10 dén 400 axit amin.

Mot phuong an duge uu tién cla sang ché dé cap dén vecto virut cim nhuoc doc
¢6 hoat tinh diét ung thu, trong d6 doan cai xen vao ma hoa protein ESAT-6, Ag85A,
Ag85B, Mpt64, HspX, Mtb8.4, hogc 10.4 ctia vi khuan lao, hoic mot doan ctia né, cu thé
13, trong d6 khung doc duoc cit cia Gen protein NS1 dugc kéo dai bang cach cii xen vao
trinh tuma hoda protein ESAT-6 cua vi khun lao, t6t hon 13 trong d6 khung doc dugc cét
ctia gen protein NS1 dugc kéo dai bang cach cai xen vao trinh tuma héa peptit 2A tu
catvatrinh tw ma hoa protein ESAT-6 cua vi khuén lao.

Séang ché ciing d& cap dén vecto virut cim nhuoc doc tao ra dap Gmg bao vé chéo
virut cam A va B, bao gém:

trinh tu nucleotit cta protein ctia gen PB2 thu dugc tir virut cam A/PR/8/34
(HIN1) hodc trinh tu nucleotit co it nhat 95% mic do twong dong trinh tw v6i trinh tu
nucleotit clia protein cua gen PB2;

trinh tu nucleotit ciagen protein PB1thu dugc tir virut cim A/PR/8/34 (HINI)
hodc trinh tu nucleotit ¢o it nhét 95% mutc do twong ddng trinh tw v6i trinh tu nucleotit

cua gen protein PB1;
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trinh tu nucleotit ciagen protein PAthu dugc tir virut cim A/PR/8/34 (HIN1) hodc
trinh tu nucleotit c6 it nhit 95% mic d6 twong ddng trinh tw v6i trinh tu nucleotit ciia gen
protein PA;

trinh tu nucleotitciiagen protein NPthu dugc tir virut cum A/PR/8/34 (HIN1) hodc
trinh tu nucleotit c6 it nhit 95% mirc d6 twong ddng trinh tu véi trinh ty nucleotit cia gen
protein NP;

trinh tu nucleotitcuagen protein Mthu dugc tir virut cum A/PR/8/34 (HIN1) hoac
trinh tu nucleotit ¢6 it nhit 95% mic do twong ddng trinh tu véi trinh ty nucleotit cta
Gen protein M;

trinh tu nucleotitctiagen protein HAthu dugc tir virut cim A/California/7/09-like
(HIN1pdm) hodc trinh ty nucleotit c6 it nhét 95% muc do tuong déng trinh tu véi trinh
tu nucleotit cua gen protein HA;

trinh ty nucleotitcuagen protein NAthu dugce tir virut cum A/California/7/09-like
(HI1N1pdm) hoic trinh tu nucleotit ¢ it nhit 95% mirc do twong ddng trinh ty véi trinh
tu nucleotit cia gen protein NA; va

trinh tw nucleotitciagen protein NS khambao gdm:

khung doc cuia protein NS1 thu dugc ttA/PR/8/34 (HIN1) cim, trong d6 khung
doc nay dwoc cit vam 4 hoa protein NS1 bao gdbm 124 gbc axit amin,

va trinh ty gen Nep thu dugc tir virut caim A/Singapore/1/57-like (H2N2) hodc

trinh tu nucleotitcé it nhit 95% mirc d6 twong ddng trinh tu véi trinh tu ciiagen NS
kham;

trong d6 khung doc duoc cit cia protein NS1 nay dugc kéo dai bing cach cai xen
vaotrinh tu nucleotit ma hoéa peptit dung hop ctia ving duéi don vi HA2 ctia virut cim B
va trinh tw nucleotit ma hoa epitop té biao B bao toan clia nucleoprotein virut cim A
(NP). Theo mot phuong an dic biét, trinh ty nucleotit ciia gen protein NS kham dugc néu
trong SEQ ID NO:21.

Sang ché cling dé cap dén duoc pham dé didu tri va/hodc ngin ngira bénh nhiém
khudn & bénh nhan, chira mot lugng c6 hiéu qua cua virut cim A nhugc doc theo sang
ché hoic vecto virut cim nhugc doc theo sang ché, va chit mang duogc dung.

Sang ché ciing d& xudt dugc phim dé ngin ngira bénh cum, chira mdt lwong ¢

hiéu qué cda vecto virut cim nhugc doc theo sang ché va chat mang duoc dung.
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Cu thé 13, dugc phém theo sang ché chaa tir 6,5 dén 10,5 log EID50/ml virut cim
A nhugc doc va dung dich dém chua tir 0 dén 1,5% theo trong lugng mubi don tri, thr 0
dén 5% theo trong luong hop chét chtra imidazol, tir 0 dén 5 % theo trong luong thanh
phin cacbohydrat, tir 0 dén 2% theo trong lugng thanh phan protein, tir 0 dén 2% theo
trong lwongthanh phdn axit amin, va tir 0 dén 10% theo trong luong tinh bdt dugc
hydroxyetylat hoa.

Mot phuong an dugc wu tién cua sang ché 1a dé xuét dugc phim, trong d6 dung
dich dém c6 chwra tir 0,5 dén 1,5% theo trong lwong mubi don tri, tir 0,01 dén 5% theo
trong luong hop chét chia imidazol, tr 1 dén 5% theo trong luong thanh phin
cacbohydrat, tir 0,1 dén 2% theo trong luong thanh phéan protein, tir 0,01 dén 2% theo
trong luwong thanh ph?m axit amin, va tur 1 dén 10% theo trong lugng tinh bdt dugce
hydroxyetylat héa, tét hon 14 mudi don tri lanatri clorua, thanh phan
cacbohydratlasucroza, trehaloza, hodc lactoza, thanh phéan protein 13 albumin tai td hop
cla nguoi, casiton, lactalbumin hydrolysat, hodc gelatin, thanh phén axit amin 13 arginin,
glyxin, hodc natri glutamat, va hop chit chtra imidazole 13 L-carnosin hoic N,N'-bis[2-
(1H-imidazol-5yl)etyl|propandiamit.

Mot phuong 4n khéc cua sang ché dé xudt duoc phdm dé diéu tri va/hodc ngin
nglra bénh nhiém khuén, trong d6 bénh nhiém khuén nay 1a do tic nhan giy bénh dugc
chon tir nhém bao gdém virut cim A, virut cam B, vi khuén lao, virut hecpet typ I va II,
virut hop bao dudng hé hép, virut gy suy giam mién dich & ngudi, virut viém gan C, ky
sinh tring sét rét, Trichomonas, Chlamydia, Trypanosoma, Leishmania, hodc chit giy
bénh “sdt 1an séng”. Theo mot phuong an dugc vu tién, sang ché dé cap dén ddi twong 1a
dong vat c6 vi hodc chim; cy thé 13, dbi twong 1 nguoi.

Sang ché ciing dé cap dén vacxin khang lai bénh nhidm khuin, chira mot luong c6
hi€u qué cua virut cim A nhugc doc theo sang ché hodc vecto virut cam nhuge doc theo
sang ché, va chit mang dugc dung.

Sang ché ciing dé xuét vacxin khang lai bénh ctim, chira mot lwong c6 hiéu qua
clia vecto virut cam nhuge doc theo sang ché va chit mang dugc dung.

Cu thé 13, vacxin theo sang ché chira tir 6,5 dén 10,5log EID50/ml cta vecto virut
cim nhuogc doc va dung dich dém chira tir 0 dén 1,5% theo trong luong mubi don tri, tr O

dén 5% theo trong lugng hop chit chta imidazol, tir 0 dén 5% theo trong lwgng thanh
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phin cacbohydrat, tir 0 dén 2% theo trong luong thanh phin protein, tir 0 dén 2% theo
trong luwgng thanh phén axit amin, va tr 0 dén 10% theo trong luong tinh bdt duoc
hydroxyetylat hoa.

Mot phuong an khéc cta sang ché dé xuit vacxin trong d6 dung dich dém c6 chira
tir 0,5 dén 1,5% theo trong luong mubi don tri, tir 0,01 dén 5% theo trong lugnghop chit
chtra imidazol, tir 1 dén 5% theo trong lwong thanh phan cacbohydrat, tir0,1 dén 2% theo
trong lwongthanh phéan protein, tr0,01 dén 2% theo trong lugngthanh phén axit amin, va
tirl dén 10 % theo trong lugng tinh bdt dugc hydroxyetylat héa. Theo mdt phuong an
duoc vu tién, mudi don tri trong dung dich dém lanatri clorua, thanh phén cacbohydrat 1a
sucroza, trehaloza, hoac lactoza, thanh ph?m protein laalbumin tai td hop cta nguoi,
casiton, lactalbumin hydrolysat, hodc gelatin, thanh phdn axit aminlaarginin, glyxin, hodc
natri glutamat, va hop chét chtra imidazolld L-carnosin hodc N,N'-bis[2-(1H-imidazol-
Syl)etyl]propandiamit.

Mot phuong 4n cua sang ché d& xultvacxin khang laibénh nhiém khudn, trong
débénh nhidém khuanla do tac nhan gy bénh dugc chon timhém bao gém virut ciim A,
virut cam B, vi khuan lao, virut hecpet typ I va II, virut hop bao dudng hd hép, virut gay
suy giam mién dich & nguoi, virut viém gan C, ky sinh trang s6t rét, Trichomonas,
Chlamydia, Trypanosoma, [eishmania, hozcchét giy bénh “sét lan séng”.

Sang ché ciing dé cap dén viéc st dung virut cim A nhuge doc theo séng ché,
vecto virut cam nhugc doc theo sang ché hodc dwoc pham theo sang ché dé didu tri
va/hodc ngin nglra bénh nhiém khudn & bénh nhan, cu thé 1a dé didu tri va/hoic ngan
nglra bénh do chét gdy bénh dugc chon tir nhém bao gbm virut cim A, virut cam B, vi
khuén lao, virut hecpet typ I va II, virut hgp bao dudong ho hép, virut giy suy giam mién
dich & nguoi, virut viém gan C, ky sinh trung sdt rét, Trichomonas, Chlamydia,
Trypanosoma, Leishmania, hodc chét gay bénh “sét 1an séng”. Theo mot phurong an duoc
uu tién, sang ché dé cap dén dbi tuong 1a dong vat c6 vl hodc chim; cu thé 1a, ddi tuong
la nguoi.

Sang ché cling dé cap dén viéc st dung vecto virut cim nhuge doc hodc duoc
phidm theo séng ché dé ngan ngira bénh cim & d6i tuong.

Sang ché ciing d& cip dén phuong phép didu tri va/hodc ngin ngira bénh nhiém

khuén & déi trong can diéu tri, phuong phap niy bao gdm viéc cho ddi tugng st dung
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mot lugng hi€u qud virut cim A nhuogc doc theo sang ché, vecto virut cum nhuge doc
theo sang ché, hodcduoc phdm theo sang ché, tot hon 13, dé cap dén phwong phap diéu tri
bénh do chét gdy bénh duogc chon tir nhom bao g@)m virut cim A, virut cim B, vi khuin
lao, virut hecpet typ I va II, virut hop bao dwong hé hdp, virut gay suy giam mién dich &
ngudi, virut viém gan C, ky sinh tring sét rét, Trichomonas, Chlamydia, Trypanosoma,
Leishmania, hodc chét gdy bénh “sdt lan séng”. Theo mdt phuong an duge vu tién, sang
ché dé cap dén dbi tuong 1a dong vat c6 vi hodc chim; cu thé 1a, dbi tuong 1a nguoi.

Sang ché ciing dé xudtduoc phim dé diéu tri bénh ung thu & d6i twong, chira virut
cum A nhuogc ddc theo sang ché hodc vecto nhuge doc theo sang ché véi lugng c6 hiéu
qua, va chét mang dugc dung.

Mot phuong an cua sang ché dé xudt duoc phdmchua tir 8,5 dén 10,5log EID50/ml
virut cim A nhuogc doc theo sang ché hodc vecto virut cim A nhuoc doc theo sang ché
va dung dich dém chua tir 0 dén 1,5% theo trong luong mudi don tri, tir 0 dén 5% theo
trong luong hop chit chtra imidazol, tr 0 dén 5% theo trong lwong thanh phan
cacbohydrat, 0 dén 2% theo trong lwong thanh phén protein, tir 0 dén 2% theo trong
luongthanh phéin axit amin, va tr 0 dén 10% theo trong lugng tinh bot duge
hydroxyetylat hoa, trong d6 theo mot phwong an duoc uu tién, sang ché dé cap dén, dung
dich dém c6 chtra tr 0,5 dén 1,5% theo trong luong mubi don tri, tir 0,01 dén 5% theo
trong luonghop chit chira imidazol, tir 1 dén 5% theo trong lugngthanh phan
cacbohydrat, tir 0,1 dén 2% theo trong lugng thanh phan protein, tr0,01 dén 2% theo
trong lwongthanh phin axit amin, va tir 1 d&n 10% theo trong luong tinh bot duoc
hydroxyetylat hoa.

Mot phuong an khéac cua sang ché d& xuit duoc pham, trong d6 trong dung dich
dém, mubi don tri 1a natri clorua, thanh phan cacbohydrat 13 tinh bot, thanh phan protein
1a albumin nguoi, thanh phin axit amin 13 arginin, va hop chit ch@ra imidazolla L-
carnosin hodc N,N'-bis[2-(1H-imidazol-5yl)etyl|propandiamit.

Sang ché ciing dé cap dén viéc st dungvecto virut nhuoc doc theo séang ché, vecto
virut cim nhugc doc theo sang ché hoic duge phémtheo sang ché dé diéu tri bénh ung
thu & dbi tuong, cu thé 13, bénh duoc chon tir nhém bao gdm ung thu két truc trang, ung
thu tim mach, ung thu tuyén tuy, ung thu mét, u than kinh dém, ung thu ndo, vaung thu

da. Theo mdt phuong an duoc wu tién, sing ché dé cap déndbi tugng 14 nguoi.

-20-



36090

Sang ché ciing d& cap dénphuong phép didu tri bénh ung thud dbi twong can didu
tri, bao gém viéc st dung mot lugng hi€u qua cda virut cim A nhuoc doctheo sang ché,
vecto virut cam nhuoc doctheo sang ché, hodcduoc phamtheo sang ché, t6t hon 13, dé cap
débsphuong phap diéu tri bénh ung thudwgc chon tir nhém bao gbdm ung thu két truc
trang, ung thu tim mach, ung thu tuyén tuy, ung thu mat, u than kinh dém, ung thu no,
and ung thu da.

Theo mdt phuwong an ciia sang ché, viéc str dung nay 1a tiém vao khéi u, tiém vao
vi tri duoc tao ra sau khi cit bo khdi u, hodc tiém tinh mach.

Giai phap k¥ thuat cua sang ché 13 tao ra virut cim chtra doan gen NS kham va
vecto cam tuong ing ¢6 mic d) an toan cao cho nguoi va dong vét, cu thé 13, vecto c6
d3c didm 1a khong sinh san virut c6 hoat tinh trong co thé sinh vét, c6 c6 kiéu hinh nhay
nhiétva c6 thé str dung dé ngin ngira va/hoic diéu tri bénh nhiém khuin. Mot giai phap
k¥ thudt khac cua sang ché 13 tao ravirut cim c6 cac dic tinh ctia doan gen NS kham, c6
dic tinh ctavacxin cum phd quat khi st dung trong niém mac néu khong co ta duoc.
Ngoai ra, gidi phap k¥ thuat nay co tiém nang phat trién cao dé virut cim va vecto cim
duoc tao ra trong phoi ga 10 ngay tudi. Mot gidi phap k¥ thuat khéc 12 tao ra vecto cam
¢6 ddc tinh cua vacxin cam phd quat. Mot giai phap k§ thuét khéc 1a tao ra virut cam va
vecto cum cé hoat tinh diét té bao ung thu. Mot gidi phap k¥ thuét khac nita 1a tao ra tao

ra vacxin cim c6 gia thanh giam, nh¢ khong st dung ta dugc.

M5 ta vin tit hinh vé

Fig.1 thé hién nguyén tic thiét ké vecto cum giam doc luc. Fig.1A 1a cdu hinh
doan NS hé gen ctavirut cam A/PR/8/34 (HIN1). Fig.1B la cAu hinh doan gen NS kham
dugc bién ddi di truyén trong d6 khung doc NS1 duogc cit va ¢6 thé duge kéo dai bang
céach cai doan gen ngoai lai vao. Trinh tu ma héa protein Nep duoc thay thé bang trinh tu
di tuong ddng thu dugc tir typ phu virut cim A khéc.

Fig.2 1a trinh ty nucleotit ctia cac doan NS hé gen cda virut typ dai va cac vi du vé
hai cdu trac gen kham. Fig.2A 1a doan NS cta virut cam A/PR/8/34 (HIN1). Fig.2B la
doan NS kham cua virut cam Atrong d6 ctia khung doc cua protein NS1 duoc cét, va

trinh tu Nep (dugc in ddm) thu duge tir virut A/Singapore/1/57 (H2ZN2).
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Fig.2C 1a doan NS kham cuda virut cim A, trong d6 khung doc ctia protein NS
1duoc cat, va trinh tu Nep (dugc danh ddu in dam) thu dugc tu
virutA/Leningrad/134/47/57 (H2N2).

FIG.3 1a trinh tu axit amin cta cac protein dugce dich ma cia khung doc cua vecto
cam NS1 kham chira Nep di twong dong tir virut A/Leningrad/134/47/57 (H2N2).

Fig.4 12 s§ liéu thé hién kha ning giy bénh va kiéu hinh ts-cliavirut withgen Nep
di tvong ddng. Fig.4A 1a s lidu sinh sén cta virut & nhiét do tdi wu 34°C va & nhiét do
tang 1én dén 39°C trong té bao Vero. Fig.4B 1a s liéu sinh san clia virut trong phdi chuot
vao ngay 2 sau khi nhiém.

Fig.5 1a biéu dd thé hién tic dung bao vé khi gdy mién dich don cho chudt bang
vecto biéu hién ving dudi don vi HA2 tir khung do ¢cNS1 & déi chimg nhiém ching ctim
gdy bénh di tuong dong. Fig.5A 1a mic do gly chét & dbi chimg bi nhiém
virutA/Mississippi/85/1 (H3N2), va Fig.5B 1a mtc 40 gay chét & dbi chiang bi nhiém
virutB/Lee/40.

FIG.6 12 sb lidu vé tac dung diét té bao ung thu cua virut cim tai tb hop dbi vai
ung thu da gay ra & chudt bang cach dua 1x10%té bao B16 vao ban chan sau. Liéu phép
nay duoc thuc hién bang cach dwa virut vao ngdy 5 sau khi ciy u vao trong u. Fig.6A 1a
¢® chan trung binh vao ngay 20 sau khi chy u va diéu tri bbn 1an bing vecto diét t& bao
ung thu; va Fig.6B thé hién mac do séng sot cua chudt sau khi didu tri bdn lan béng
vecto diét té bao ung thu.

Fig.7 14 cdu tric cua vecto ctim giam doc lyc. C6 tam doan cua hé gen virut va cac
dac tinh riéng biét cia chung.

Fig nay thé hién cac doan PB2, PB1, PA, Np va M cua hé gen thu dugc tir virut
A/PR/8/34 (HINI1); gen glycoprotein HA va NA bé mat thu dwoc tir virut giéng
A/California/7/09 (HIN1pdm); doan NS hé gen c6 c4u trac kham ma hoéa hai protein: 1)
protein NS1 duoc cit dén 124 gdc axit amin, duge kéo dai bang cach cai trinh tu viing
d4u tan cung N cta protein cim B HA2 va bang cach cai epitop té bao B bao toan cua
protein cim A NP; va 2) protein Nep c6 trinh tu thu duoc trching cim A di twong dong,
typ phu huyét thanh gidng H2N2 A/Singapore/1/57.

Fig.8 1a trinh tu nucleotit ciia cac doan hé gen cla vecto vacxin: PB2, PBI, PA,

NP, va M thu duogc tu virut A/PR/8/34 (HINI1); HA va NA tu virut gibng
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A/California/7/09 (HIN1pdm); va NS kham (doan cai trong khung doc NS1 duoc in
dam).

FIG. 9 1a két qua thé hién dic tinh bao vé cia vecto vacxin sau khi sit dung trong
mili cho chudt dé khang lai céc bién thé khac nhau cta virut cim Avavirut cam B. Biéu
dd thé hién muc do t& vong (theo %) & chudt di duge ching vacxin sau khi dbi ching
duoc gdy nhidm bang céc typ huyét thanh dugc chi dinh cta virut ciim A hodc virut cim
Bso v6i cac dong vat dbi ching. Vacxin dugc st dung mot lan ky hi€u la - 1x hoac hai
lan - 2x.

Fig.10 1a s liéu thé hién cic dic tinh bao vé ciia vecto vacxin sau khi gy mién
dich trong miii cho chdn. Biéu dd A thé hién dong luc hoc cla gia tri trung binh clia giao
dong nhiét sau khi gay nhiém di ching bang virut A/St.Petersburg/224/2015 (H3N2) &
dong vét dugc chung vacxin va dong vat déi ching. So d6 B 1a két qua gy nhidm cta
virut d6i ching tir dich nuée mii clia chdn vao cic ngay 2, 4 va 6 sau khi gy nhiém.
Muc do chuin d6 duoc biéu hién & néng do trung binh cda virut trong dich nugc mii, &
muc 50% liéu gdy bénh té bao/ml sau khi chuén do dbi véi té bao MDCK. Céc vacxin

dugc st dung mot lan ky hi€u la - 1x hodc hai lan 1a - 2x.

MO ta chi tiét sang ché

Sang ché @& cap dén virut cam A nhuoc doc dugce tao ra bang phwong phap bién
ddi di truyénva c6 thé duoc st dungdé didu tri va/hodc ngin nglra bénh nhiém khuan,
cling nhu dé diéu tri bénh ung thu.

Cu thé 13, sang ché dé cap dén virut cim A nhuge doc tao ra dap tng bio vé chéo
virut cum A va B, chira doan NS kham bao gém khung doc NS1 duogc cit va trinh tu di
trong dong cua gen Nep thu duogc tir typ phu cim A khic véi typ phu cla virut cim A
nhugc doc nay. Do do, typ phu virut cim A c6 trinh ty ma hoa protein NS1 duoc cat
khéc véi typ phu virut thu dugc trinh ty protein Nep. Cu thé 13, mot phuong 4n clia sang
ché dé cap dén virut cim A nhuoc doc, trong d6 khung doc NS1 duoc cit thu duogc tir typ
phu cim HINI1, va trinh tu di tuong ddng ctia gen Nep thu duoc tir typ phu cim cla
ngudi va dong vat tir typ phu H2 dén H18.

Khung doc dugc cit ma héa protein NS1 bao gbm tir 80 dén 130 gbc axit amin, t6t

hon 1a khung doc dugc cit niy méa héa protein NS1gdm 124 gbc axit amin.
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Séng ché dic biét dya trén thuc té 1a cac tac gia da tim ra van dé cua viéc nhuge
doc khong diy du (thiéu d6 nhay cam nhiét do va mirc do sinh san cao trong phdi chudt)
clia vecto cam, cu thé 1a vecto NS1-124, c¢6 thé dugc giai quyét bang cach sira ddi san
pham ghép ndi tht hai ctia doan NS hé gen cua virut cim - protein Nep (NS2). Su thay
thé cua trinh tu hé gen Nep cua virut cim A, cu thé 1a virut cam A/PR/8/34 (HIN1), béng
trinh ty Nep thu duoc tir chung cum di twong ddng, vi du tir virut A/Singapore/1/57
(H2N2) hodc A/Leningrad/134/47/57 (H2N2), d4n dén xuit hién kiéu hinh nhay nhiét do
va nhuogc ddc ¢ virut cim A, cu thé 1a virut A/PR/8/34 (HIN1). Dya trén hién tugng nay,
doan NS kham cua virut cim duoc cAu tric dé ma hoa khung doc duogc cat, NS1-124, cia
virut A/PR/8/34 (HIN1) két hop v6i khung doc protein Nep thu dugc tir typ phu huyét
thanh H2N2. Virut cim lai td hop dua trén virutA/PR/8/34, bat ké nguén géc cua cac
khang nguyén bé mat HIN1, HSN1 hogc HIN1pdm, mang doan gen NS kham khong c6
kha nang sinh san & 39°C va trong phdi chudt (kiéu hinh nhugc ddc), nhung van c6 thé
sinh san & mic chudn do cao trong phdi ga 10 ngay tudi.

Sang ché cling d& cap dén vecto virut cim nhuoc doc biéu hién khang nguyén
hodac mot doan cia ndé dugc chon tir nhém bao gém cac protein hodc céc doan cda n6 tu
vi khuén, virut, va déng vat nguyén sinh, trong d6 vecto 1 virut cim A nhuoc doc theo
sang ché, trong d6 khung doc dugc cét cia gen protein NS1 duge kéo dai bang cach cai
xen vao trinh tu cua it nhat mot gen chuyén ma hoéa khang nguyén hodc mdt doan cua nd

tir vi khuén, virut, va dong vat nguyén sinh. Noi chung, virut nhugc ddc cod thé duogc cai
xen vao gen chuyén ma hoa protein hodic mot doan ctia nétir vi khudn bat ky, virut hodc
dong vat nguyén sinh, gdy bénh hodc khong giy bénh cho ngudi va dong véat, cu thé 1,
protein nay c¢6 thé dugc chon tir nhom bao gdm cac protein hodc cac doan ctia né tir virut
cim A, virut cam B, vi khuan lao, Brucellaabortus,virut herpes, virut hop bao dudng ho
hép, virut gdy suy giam mién dich & ngudi, virut viém gan C, ky sinh tring st rét,
Trichomonas, Trypanosoma, Leishmania, Chlamydia, chit giy bénh “s6t 1an song”, hodc
két hop céc loai nay. Cu thé 14, trinh tu cua doan cai vao c6 thé ma hoa doan HA cuavirut
cim, protein ESAT-6 cua vi khuén lao, Ag85A, Ag85B, Mpt64, HspX, Mtb8.4 hodc
10.4, hodc cac doan ctia no. Trinh ty hé gen cta vecto nhuge doc theo sang ché c6 thé
bao gdm trinh ty ma hoa peptit ty cit 2A trong sd céc trinh tw ma héa NS1-124 va

ESATS6.
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Khang nguyén hoic doan ciia né dugc ma hoa boi trinh ty ctia doan cai ¢6 thé co
kich thudc bat ky chi bi han ché boi kha nang cda doan h¢ gen “nhan” trinh tu nucleotit
mé hoa khang nguyén hodc doan cta nd. Tt hon 13, kich thudc cta khang nguyén 1a tir
10 dén 400 axit amin. Vi du, doan cai c¢6 thé ma hoa doan protein HA trinh dién vung
duédi don vi HA2 duoc chon tir nhém bao gém 1 dén 185 axit amin cta virut cam A, 1
dén 186 axit amin cta virut cim B, 23 dén 185 axit amin cta virut cam A, hodc 65 dén
222 axit amin cua virut cam A. Viéc danh sb axit amin duogc thuc hién theo céac vi tri cua
axit amin trong HA2 ving du6i don vi cia virut cim 14 ngudn gbc clia gen chuyén.

M6t phuong an cu thé khac cia vecto virut cim nhuge doc theo sang ché 13 vecto
trong dé doan cai xen vao ma hoa trinh ty cia ving duéi don vi HA2 cua virut A hodc B
c6 tir 1 dén 21 axit amin va trinh tu cta ctia virut viing protein NP ciim A NP c6 tir 243
dén 251 axit amin. Céc bién thé cia vecto nay, mdc du chi c6 mdt doan cai ngén Xen vao,
nhung thé hién hiéu quéa bao vé dang ngac nhién khang lai virut cam B va typ phu khéng
nguyén di twong dong cia virut cum A sau khi tiém ching mét 1an cho chudt, nghia 1a,
chiing c6 dac tinh ctia vacxin cim phd quat.

Céc tac gia sang ché ciing thdy ring céc doan cai clia céc trinh tw khdng nguyén la
xen vao khung doc NSI, vi dy, sau vi tri axit amin 124, khong gy ra tac dung dang ké
dbi v6i kiéu hinh nhuge doc cia virut kham duoc tao ra theo sang ché. Do d0, cac vecto
cum khéac nhau thu duogc c6 cac dic tinh sinh san yéu cdu va kiéu hinh biéu hién va chét
danh diu kidu gen nhuoc doc c6 cac yéu ciu clia vacxin cum con sdng. Du doan cai ¢6
béan chét nao, virut déu khong géy hai cho céc dong vat thi nghiém va déu c6 su tuong tu
clia cac chat danh déu biéu hién kiéu hinh nhuogc doc — 1a sy c6 mat cua kiéu hinh ts.Su
tuong tu & cac chéit danh du di truyén vé tinh nhuoc doc duge xac dinh béng su ¢6 mat
cta khung doc duoc cét cia protein NS1va bang sy ¢6 mit cia trinh tu di tuong dong ciia
gen Nep thu duoc tir typ phu cim A khéc. Phy thudc vao doan cai, cac vecto thu duoc thé
hién cac dic tinh ctia vacxin cim phd quét, vacxin khang lao, v.v...

Cu thé 13, sang ché d& cap dén vecto vacxin virut cam thu dugce bang phuong phép
k¥ thuét di truyén, c6 thé duoc st dung dé ngan ngira ciim do tit ca cac ching da biét gay
ra, bao gém virut cam A va B. Cu thé 13, sang ché dé cap dén virut cam A nhuoc doc tao
ra dap ing bdo vé chéo virut cum A va B, bao gbm doan NS kham chira khung doc duoc

cét cua protein NSI va trinh tu gen di twong ddng Nep thu duoc tir typ phu H2N2 clia
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virut cim A. Do d6, typ phu virut cim A ¢6 trinh ty ma hoa protein NS1 dugc cét khac
v6i typ phu virut thu dugc trinh ty ma héa protein Nep. Cu thé 13, trong vecto vacxin,
khung doc NS1 duoc cit thu duge tir typ phu cim HINI, va trinh tu di twong ddng Nep
thu duogc tir typ phu cim H2N2.

Theo mot phwong 4n, sang ché dé cap dén vecto cim giam doc luc tao ra dap tng
bao vé chéo virut cim A va B, bao gdm:

trinh tu nucleotit ctia protein cia gen PB2 thu dugc tir virut cam A/PR/8/34
(HIN1) hoac trinh tu nucleotit c6 it nhét 95% hodc hon (vi duy, 96, 97, 98 hodc 99%) murc
d6 twong dong trinh ty véi trinh tw nucleotit ctia protein clia gen PB2;

trinh tu nucleotit cua gen protein PB1 thu dugc tir virut cim A/PR/8/34 (HIN1)
hodc trinh tu nucleotit ¢6 it nhit 95% hodc hon (vi du, 96, 97, 98 hoidc 99%) mic do
turong dong trinh tu véi trinh trr nucleotit clia gen protein PB1;

trinh ty nucleotit cua gen protein PA thu dugce tir virut caim A/PR/8/34 (HIN1)
hodic trinh tu nucleotit ¢6 it nhat 95% hodc hon (vi dy, 96, 97, 98 hodc 99%) muc dd
tuong dong trinh ty véi trinh ty nucleotit cia gen protein PA;

trinh tu nucleotit ctia gen protein NP thu dugc tir virut cim A/PR/8/34 (HIN1)
hodc trinh tu nucleotit ¢6 it nhét 95% hoic hon (vi du, 96, 97, 98 hodc 99%) mirc 4o
twrong ddng trinh ti v6i trinh tu nucleotit ctia gen protein NP;

trinh tu nucleotit cua gen protein M thu dugc tir virut cam A/PR/8/34 (HIN1)
hodc trinh tu nucleotit co it nhét 95% hoidc hon (vi duy, 96, 97, 98, hodc 99%) muc do
twrong ddng trinh tu véi trinh tr nucleotit clia gen protein M;

trinh tu nucleotitciiagen protein HA thu dugc tir virut cam gidng A/California/7/09
(HIN1pdm) hodc trinh tu nucleotit c6 it nhét 95% hoic 16n hon (vi du, 96, 97, 98 hoic
99%) murc d6 twong ddng trinh tw véi trinh tu nucleotit ctia gen protein HA;

trinh tu nucleotit cia gen protein NA thu dugc tu virut cim gidng
A/California/7/09 (HIN1pdm) hodc trinh tu nucleotit c6 it nhét 95% hoic hon (vi du, 96,
97, 98 hodc 99%) muc do trong ddng trinh ty véi trinh tw nucleotit clia gen protein NA;
va

trinh tu nucleotit ctia gen protein NS kham bao gom:

khung doc cua protein NS1 thu dugc tr virut caim A/PR/8/34 (HIN1), trong do

khung doc nay duge cit va ma héa protein NS1 bao gbm 124 gbc axit amin,
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vatrinh tu gen Nep thu duoc tir virut gibng ctim A/Singapore/1/57 (H2N2) hodc

trinh tu nucleotitco it nhéit 95% hodc hon (vi du, 96, 97, 98 hodc 99%) muc do
tuong d@)ng trinh tu vé1i trinh tu nucleotit cia Gen NS kham;

trong d6 khung doc NS1 dugce cit ctia protein nay duoc kéo dai bang céach cai xen
vao trinh tu nucleotit ma héa peptit dung hop cua vung duéi don vi HA2 cia virut cam B
va trinh tu nucleotit ma hoa epitop té bao B bao toan ciia nucleoprotein virut cim A
(NP).

Khung doc duge cit ndy ma héa protein NS1 ¢6 124 gdc axit amin duge kéo dai
bang hai glyxin, mot doan clia ving dau tan cing N ctia dudi don vi hemagglutinin HA2
clia virut cim B (23 gdc axit amin) va mot doan cai clia trinh tu cta epitop virut cim A
ctia té bao B bao toan (7 gbc axit amin).

Cac gen glycoprotein bé mit cua vecto nay thu duwoc t¥ virut cim
A/California/7/09 (H1N1pdm). Cac gen cua cac protein ni sinh PB2, PBI, RA, NP va M
thu dugc tir virut caim A/PR/8/34 (HIN1). Do d6, vecto cum theo sang ché 1a céu tric
gen phtc hop bao gdm céc trinh tu gen ciia c4c chung cim khac nhau: 1) gen ma hoa
PB2, PB1, PA, NP, va M thu dugc tir virut A/PR/8/34 (HINI1) (PB2 (S6 dang ky trong
ngan hang gen: AB671295), PB1 (S6 dang ky trong ngén hang gen: CY033583), PA (S6
dang ky trong ngin hang gen: AF389117), NP (S6 dang ky trong ngin hang gen:
AF389119), M (Sé dang ky trong ngan hang gen: AF389121)), 2) gen ma hoa HA va NA
thu dugc tir virut gidng A/California/7/09 HINI1pdm(HA (GenBank: KM408964.1) va
(NA GenBank: KM408965.1)), 3) gen NS 1a kham, trong d6 khung doc cta protein NS
cia virut A/PR/8/34 (HIN1) duoc cit con 124 gde axit amin va duge kéo dai bang cach
cai xen vao trinh ty ma hoa peptit dung hop cua viung dudi don vi HA2 cua virut cam B
va trinh tr ma hoa epitop té bio B bao toan ctia nucleoprotein (NP) virut cim A,va khung
doc protein NEP thu dugc tir typ phu H2N2 cta virut cam.

Cu thé 13, sang ché dua trén thuc té 1 cic tac gia séang ché bit ngd thiy rang viéc
tiém mién dich qua dudong miii cho chudt va chon bing vecto ¢ cu tric néi trén, khong
¢6 ta dugc, s& bao vé duge dong vat khang lai viéc nhiém chu dong khdng chi virut cam
A (HIN1) ma con ca virut cam A(H3N2) va virut cam B. Do d6, vecto vacxin ¢6 déc

tinh cua vacxin cim pho quat.
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Thuat ngft "vacxin phd quat" trong ngit canh cla séng ché c6 nghia 1 vacxin c6
kha nang bao vé khang lai tit ca cac bién thé da biét va chua biét cta virut cim. “Vacxin
theo muia” thdng thuong chi bao v€ khang lai cac virut twong tu v6i cac virut duge dua
vao ché pham vacxin.

Thuat ngtr "vacxin mang nhay dudong rudt" cé nghia la vacxin cd thé duoc sir dung
trong cac khoang ctia dudng tiéu hoa va dudng hd hap va sir dung cho céc niém mac
miéng va miii, nghia 13, st dung trong miii, qua duong miéng hodc qua duong dudi ludi.

Vecto cim dya trén virut A/PR/8/34 mang doan gen NS kham khong thé sinh san
chu dong & 39°C va trong phdi chudt (kiéu hinh nhugc doc), nhung van sinh san & chuin
do cao trong phéi ga 10 ngay tudi.

Sang ché cling dé cap dén vecto virut cim nhuoc doc c6 hoat tinh diét té bao ung
thu, bao gdm virut cim A nhuoc doc theo sang ché, trong d6 khung doc duoc cit clia gen
protein NS1 duoc kéo dai bang cach cai xen vao trinh tu cta it nhit mot gen chuyén ma
hoa khang nguyén hodc mot doan cua nd cua vi khuin giy bénh, virut, va dong vat
nguyén sinh. Khang nguyén nay co thé thu duoc tirvi khin, virut hoic dong vat nguyén
sinh bét ky gdy bénh cho dong vat, cu thé 1 khang nguyén c6 thé duoc chon timhém bao
gémkhéng nguyén cta virut cim A, virut cim B, vi khuan lao, virut hecpet, virut hop
bao dudng héd hip, virut gdy suy giam mién dich & ngudi, virut viém gan C, ky sinh tring
s6t rét, Trichomonas, Trypanosoma, Leishmania, Chlamydia, hodc cac sy Kkét hop cua
chiing. Cu thé 13, gen chuyén cai vao c6 thé ma hoa protein ESAT-6 ctia vi khuén lao,
Ag85A, Ag85B, Mpt64, HspX, Mtb8.4 hodc 10.4 hodc cac doan cla nd; ngoai ra, khung
doc duoc cit cla gen protein NS1 cd thé duoc kéo dai br?mg doan cai cua trinh ty ma
hoaprotein ESAT-6 ctia vi khuan lao.

Khang nguyén hodc doan cia n6 ma hoa bdi trinh ctia doan cai ¢ thé ¢6 kich
thudc bat ky chi bi gidi han boi khi ning cta doan gen NS trong viéc “nhn” trinh ty
nucleotit ma hoa khang nguyén hodc doan cua no. Tét hon 13, kich thuée cia khang
nguyén 14 tir 10 dén 400 axit amin.

Céc tac gia sang ché bit ngd thiy rang vecto ciim giam ddc luc mang doan gen NS
kham c6 hoat tinh diét ung thu dugc ting cudong nho két hop véi gen Nep di tuwong dong,
v6i diéu kién 1a khang nguyén gy bénh, cu thé 1a khang nguyén vi khuin thu duoc tir

khung doc Protein NS1, dugc biéu hién. Vi du, vecto virut ma hoa protein Esat6 vi khuén
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lao ¢6 thém hoat tinh cao hon céc virut tai td hop da biét c6 Protein NS1 dugce cit nhung
khong c6 thém doan cai. Khong phu thudc vao bat ctr Iy thuyét nao ciing c6 thé du doan
duoc 13 kha ning mién dich khéng lao manh & dong vét c6 v c6 vai trd trong viéc tAn
cong mién dich ciia khdi u bi nhidm virut biéu hién protein lao.

Séang ché cling d& cap dén dugc phdm chira mot lugng hidu qua cia virut cim A
nhuoc doc theo sang ché hoic vecto cum giam doc luc theo sang ché va chét mang dugc
dung. Duoc phim theo sang ché c6 thé st dung dé didu tri va/hodc ngin ngira bénh
nhi®m khudn & bénh nhén, cu thé 1a bénh nhidm khuén do yéu td giy bénh duge chon tir
nhém bao gdm virut cam A, virut cim B, vi khuén lao, virut hecpet typ I va II, virut hop
bao dudng hd hip, virut gdy suy giam mién dich & ngudi, virut viém gan C, ky sinh tring
s6t rét, Trichomonas, Chlamydia, Trypanosoma hodc Leishmania.

Ngoai ra, dugc phém theo sang ché ¢6 thé dugc st dung dé diéu tri c4c bénh ung
thu khac nhau; cu thé 13, bénh ung thu co thé duoc chon tir nhém bao gém ung thu két
truc trang, ung thu tim mach, ung thu tuyén tuy, ung thu mat, u than kinh dém, ung thu
ndo va ung thu da.

Dugc pham theo sang ché c6 thé duoc bao ché dudi dang vacxin chita mot lugng
hiéu qua cta virut cim A nhuge doc theo sang ché hodc vecto cum giam doc luc theo
sang ché va chit mang duoc dung.

Thuét ngit "ddi tuong" hodc "dong vat" nhu duge st dung & day c6 nghia la dong
vat c6 xuong séng c¢6 kha ning nhiém vi khuin, virut hoic dong vat nguyén sinh gay
bénh, bao gém céac loai chim (chim nudc, ga, v.v...) va cac dai dién cua céc loai dong vt
¢6 vi khac nhau nhu chd, méo, s6i, chon, gam nhim (chuot céng, chudt nhét,v.v..),
nguac, bo, clru, dé, lon va linh truéng. Theo mot phuong an cua sang ché, ddi tuong 1a
nguoi.

Thuét ngit "lugng hiéu qua" c6 nghia la lugng virut hodc vecto ma khi sir dung
cho déi twgng v6i lidu don hodc 12 mot phin caa chu trinh diéu tri, thi c6 hiéu qua dé diéu
tri va/hodc ngan ngura véi tac dung diéu tri. Luong nay c6 thé thay doi tity vao tinh trang
stic khée va diéu kién thé chit cta bénh nhan, tudi, nhém ddi tugng can diéu tri, dugce
phdm, danh gia tinh trang y té cua béc si didu tri va cac yéu t6 khac. Luong nay c6 thé
thay d6i trong mot khoang tuwong d6i rong ma chuyén gia trong linh vuc ¢6 thé xac dinh

bang cac phuong phap tiéu chuin. Dugc pham c6 thé chia tir 6 dén 10,5 log EID50/ml,
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cu thé hon 1a tir 6,5 dén 10,5 log EID50/ml, cy thé 1a tir 6 dén 9,5 log EID50/ml, cu thé
hon nita 1 tix 6,5 dén 8,5 log EID50/ml virut cim A kham theo sang ché cua vecto cum
theo sang ché.

Thuét ngt "chit mang duoc dung", nhu dugc sit dung & ddy, dung dé chi chat
mang dugc st dung trong linh vuc, cu thé lanudce, nude mudi sinh ly, dung dich dém va
céc chét twong tw.Theo mdt phuong 4n, chit mang duoc dungla dung dich dém chta tir 0
dén 1,5% theo trong lugng mubi don tri, tr 0 dén 5% theo trong luwong hop chit chia
imidazol, tir 0 dén 5% theo trong luong thanh phan cacbohydrat, tir 0 dén 2% theo trong
lwong thanh phan protein, tir 0 dén 2% theo trong lwong thanh phan axit amin va tir 0 dén
10% theo trong lugng tinh bot hydroxyetyl, tot hon ladung dich dém nay chira tir 0,5 dén
1,5% theo trong lugng mudi don tri, tir 0,01 dén 5% theo trong luong hop chét imidazol,
tir 1 dén 5% theo trong lwong thanh phan cacbohydrat, tir 0,1 dén 2% theo trong luong
thanh phan protein, tir 0,01 dén 2% theo trong lwgngthanh phan axit amin va tr 1 dén
10% theo trong luong cia tinh bot hydroxyetyl, tot nht 13 mudi don tri 1a natri clorua,
thanh phdn cacbohydratlasucroza, trehalozahogc lactoza, thanh phan protein 1a albumin
nguoi, casiton, lactalbumin hydrolyzat hodc gelatin, thanh phén axit amin la arginin,
glyxin hodc natri glutamat.

Hop chét chira imidazol 1a L-carnosin hodc N,N'-bis[2-(1H-imidazol-5-yl)etyl]-
propandiamit c6 cong thtrc:

/NH o 0 N\
N\)\/\NHJ\/U\NH/\/[H>

Albumin ngudi ¢6 thé 12 albumin tai t& hgp hodc albumin cho.

Sang ché ciing dé cap dén viéc sir dung virut cim A nhuge doc, vecto virut ciim
nhugc ddc hodc duoc phém theo séng ché dé diéu tri va/hodc ngédn nglra bénh nhiém
khuén & bénh nhan, cu thé 1 bénh nhiém khuin do yéu t& gay bénh gy ra dugc chon tir
nhém bao gdm virut cim A, virut cim B, vi khuan lao, virut hecpet typ I va II, virut hop
bao duong ho hip, virut gy suy giam mién dich & ngudi, virut viém gan C, ky sinh tring
sdt rét, Trichomonas, Chlamydia, Trypanosoma hogc Leishmania.

Sang ché ciling dé cap dén viéc st dung vecto ctim giam doc luc hodc dugc phim

theo séng ché dé ngan ngtra cum.
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Hon nita, sang ché ciing dé cap dén phuong phép diéu tri, bao gbm viéc st dung
cho dbi twong virut cam A nhugc doc, vecto cum giam doc luc hodc dugc phém theo
sang ché. Cac phuong phap du dinh dé diéu tri va/hodc ngin nglra bénh nhiém khuan do
virut, vi khuén hodc dong vat nguyén sinh gdy bénh, cu thé 12 bénh nhiém khuén do yéu
tb gdy bénh duogc chon tr nhdm bao gé“)m virut cam A, virut cam B, vi khuén lao, virut
hecpet typ I va I, virut hop bao dudng hd hép, virut gdy suy gidm mién dich & ngudi,
virut viém gan C, ky sinh trung s6t rét, Trichomonas, Chlamydia, Trypanosoma hogc
Leishmania. Ngoai ra, cdc phuong phdp du dinh dé didu tri cac bénh ung thu & bénh
nhan, cu thé 13, bénh ung thu dugc chon tr nhém bao gém ung thu két truc trang, ung thu
tim mach, ung thu tuyén tuy, ung thu mét, u than kinh dém, ung thu ndo va ung thu da.

Viée st dung cho ddi tuong c6 thé duoc thuc hién bang cac phuong phép tiéu
chudn, cu thé 13 dudng trong niém mac, trong tinh mach, qua dudng miéng, duong dudi
ludi, dudong ho hip hodc trong miii. Vecto cim hoic dugc pham c6 thé duoc sir dung cho
d6i tugng mat, hai hodc nhiéu 14n; dugc wu tién 13 sit dung mot lan.

Ngoai ra, trong truong hgp diéu tri bénh ung thu, c6 thé sir dung bang cach tiém
vao khoi u, tiém vao vi tri dugce tao ra sau khi cat bo khdi u, hodc tiém tinh mach.

Cic vi du thwe hién sang ché

Sang ché duge minh hoa theo cac phuong an dudi ddy ma khong lam gi6i han
pham vi cua sang ché.

Vidul

Tao ra vecto cum véi doan gen NS duoc bién doi

Céc virut tai t6 hop dugc ldp ghép theo mot vai budce. Trong bude dau tién, cac
ban sao cia ADN bd trg (cDNA) cia tdm doan gen clia virut cim A/PR/8/34 (HIN1)
duoc tong hop bang cach st dung ngan hang gen: pHbank-PR8-HA (S6 dang ky trong
ngdn hang gen: EF467821.1), pHW-PR8-NA (S6 dang ky trong ngin hang gen:
AF389120.1), pHW-PR8-PB2 (S ding ky trong ngén hang gen: AB671295), pHW-
PR8-PB1 (S ding ky trong ngan hang gen: CY033583), pHW-PR8-PA (Sé ding ky
trong ngan hang gen: AF389117), pHW-PR8-NP (S6 dang ky trong ngin hang gen:
AF389119), pHW-PR&-M (S6 dang ky trong ngan hang gen: AF389121), pHW-PR&-NS
(S6 dang ky trong ngan hang gen: J02150.1)). Trong budc tht hai, cac trinh ty da dugc
tong hop duge tach dong vao cic vecto dya trén plasmit hai dich pHW2000 (Hoffmann
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E, Neumann G, Kawaoka Y, Hobom G, Webster RG, A DNA from eight plasmids, Proc
Natl Acad Sci USA. 2000; 97 (11): 6108-13). Vecto plasmit nay, nho sy ¢c6 mat cia cac
doan gen khéi dong Pol I va Pol 11, d4 tao ra sy phién mi ndi bao dong thoi cua virut va
ARN thong tin tuong g khi chuyén nhiém vao té bao dong vat c6 V.

D3 tao ra dong 7 plasmit ma héa PB1, PB2, PA, HA, NA, NP, va M khong bién
ddi, va nhom cac bién thé ctia doan NS hé gen c6 cac bién ddi, cac nguyén tic bién d6i
dugc néu trong FIG.1.

Fig.1A 1a so d6 cua doan NS hé gen cta virut cam A/PR/8/34 (HIN1). Poan gen
c6 chidu dai ddy di ctia ARN virut cyc 4m (VRNA)c6 chiéu dai 230 nucleotit (nt). Su
phién ma cta doan NS béi phuc hé polymerazavirut cim dan dén viéc hinh thanh hai typ
ARN thong tin: 1. Phién ma truc tiép, 14 ARN thong tin ctia protein NS1 ma hoa protein
NS1 ¢6 230 gdc axit amin (aa), vi ARN thong tin ghép cla protein Nep ma héa protein
¢6 121 aa. Fig.1B 13 so d6 thé hién doan gen NS kham duoc bién dbi di truyén, trong d6
khung doc cua protein NS1 bao gdm tir 398 nucleotit va c6 thé kéo dai bang céch cai mot
trinh ty ngoai lai dugc két thic bang ba ma két thic. Trinh ty ma hoa protein Nep duoc
thay thé bang trinh tu di twong ddng thu dugc tir typ phu virut cim A khac. Két qua cua
su bién ddi 13, doan gen NS kham c6 chidu dai phu thudc vao chiéu dai cua doan cai cia
trinh tu ngoai lai cai vao khung doc NS1.

Trinh ty nucleotit cua virut cam A/PR/8/34 (HIN1), bao gbm ving mi héa va cac
ving khoéng ma hoa dau tan ciing 5'- va 3'- (trinh tu s6 J02150 trong dit liéu Ngan hang
Gen), dugc st dung 1am co sé dé phat trién cdu tric kham cta doan NS hé gen. Dua vao
muc dich, cac bién thé khac nhau cta cac ciu trac kham cta doan NS hé gen s& duoc cAu
tric, véi cac dac tinh thong thuong nhu sau: 1) thay thé trinh ty ma héaprotein
NepcuavirutA/PR/8/34 (HIN1) bang trinh trr thu dwgc tir typ phy virut cim H2N2 (cac
ching: A/Singapore/1/57 va A/Leningrad/134/47/57) (Cac FIG. 2B va 2C); 2) loai bo
trinh tu bao gdm 30 nucleotit (c4c vi tri nucleotit tir 499 dén 428) tir ving ma hoa NS1,
cho dén vi tri ghép cua Nep; 3) gi6i han khung doc cua protein NSI1 dén 124 gbc axit
aminbang cach cai doan cat-xét c6 ba ma két thac bao toan (TGATAATAA) sau vi tri
nucleotit 399 (Fig. 2A va Fig. 2B); 4) su ¢6 mit hodc khong c6 mit cla trinh tu gen
ngoai lai dugc cai vao khung doc NS1 sau vi tri nucleotit 398, ngay trudc cat-xét mé két

thuc.
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Fig.2A thé hién trinh ty SEQ ID NO:1 cia doan NS cta virut cim A/PR/8/34
(HIN1), trong d6 trinh ty nay c¢6 30 nucleotit can duoc loai bod dé tao ra cac céu trac B va
C duoc t6 ddm va gach chan. Trinh ty cua gen Nep dugc thay thé bang doan tuong tu di
twong dong tlr typ phu virut cim A dugc bdi dam. Fig. 2B thé hién trinh ty cia SEQ ID
NO: 2 cua doan NS tai tb hop ctavirut cim A trong d6 ctia khung doc cua Protein NS1
duoc cit dén 398 nt bang doan cai bao gdm ba ma két thuc bao ton (gach chan), va trinh
ty Nep (in ddm) dugc muon tir virut A/Singapore/1/57 (H2N2). Fig. 2C thé hién trinh tu
SEQ ID NO: 3 cta doan NS tai t6 hop ctavirut cim Atrong d6 cua khung doc cua
protein NS1 duoc cét dén 398 nucleotit bing doan cai gdm ba ma két thuc bao toan (gach
chan), va trinh tu Nep (in ddm) dugc mugn tir virut A/Leningrad/134/47/57 (H2ZN2).

AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCA
AGCTTTCAGGTAGATTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCA
AGAACTAGGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAGAAATCC
CTAAGAGGAAGGGGCAGCACTCTTGGTCTGGACATCGAGACAGCCACACGTG
CTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAATCCGATGAGGCAC
TTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACATGACT
CTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGG
CAGGCCCTCTTTGTATCAGAATGGACCAGGCGATCATGGATAAAAACATCAT
ACTGAAAGCGAACTTCAGTGTGATTTTTGACCGGCTGGAGACTCTAATATTG
CTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATTTCACCATTGC
CTTCTCTTCCAGGACATACTGCTGAGGATGTCAAAAATGCAGTTGGAGTC
CTCATCGGAGGACTTGAATGGAATGATAACACAGTTCGAGTCTCTGAAA
CTCTACAGAGATTCGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTCC
ACTCACTCCAAAACAGAAACGAGAAATGGCGGGAACAATTAGGTCAGAA
GTTTGAAGAAATAAGATGGTTGATTGAAGAAGTGAGACACAAACTGAAG
GTAACAGAGAATAGTTTTGAGCAAATAACATTTATGCAAGCCTTACATCT
ATTGCTTGAAGTGGAGCAAGAGATAAGAACTTTCTCATTTCAGCTTATTT
AATAATAAAAAACACCCTTGTTTCTACT (SEQ ID NO:1)

AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCA
AGCTTTCAGGTAGATTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCA
AGAACTAGGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAGAAATCC
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CTAAGAGGAAGGGGCAGCACTCTTGGTCTGGACATCGAGACAGCCACACGTG
CTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAATCCGATGAGGCAC
TTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACATGACT
CTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGG
CAGGCCCTCTTTGTATCAGAATGGACCAGGCGATCATGTGATAATAAAGTGT
GATTTTTGACCGGCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGAG
GGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTTCCAGGACATACTA
ATGAGGATGTCAAAAATGCAATTGGGGTCCTCATCGGAGGACTTGAATG
GAATGATAACACAGTTCGAGTCTCTAAAACTCTACAGAGATTCGCTTGGT
GAAACAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAACAGAAACG
GAAAATGGCGAGAACAATTAGGTCAAAAGTTCGAAGAAATAAGATGGCT
GATTGAAGAAGTGAGACACAAATTGAAGATAACAGAGAATAGTTTTGAG
CAAATAACATTTATGCAAGCCTTACAGCTACTATTTGAAGTGGAACAAGA
GATAAGAACTTTCTCGTTTCAGCTTATTTAATAATAAAAAACACCCTTGTT
TCTACT (SEQIDNO:2)
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCA
AGCTTTCAGGTAGATTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCA
AGAACTAGGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAGAAATCC
CTAAGAGGAAGGGGCAGCACTCTTGGTCTGGACATCGAGACAGCCACACGTG
CTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAATCCGATGAGGCAC
TTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACATGACT
CTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGG
CAGGCCCTCTTTGTATCAGAATGGACCAGGCGATCATGTGATAATAAAGTGT
GATTTTTGACCGGCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGAG
GGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTTCCAGGACATACTA
ATGAGGATGTCAAAAATGCAATTGGGGTCCTCATCGGAGGACTTGAATG
GAATGATAACACAGTTCGAGTCTCTAAAACTCTACAGAGATTCGCTTGGA
GAAGCAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAACAGAAACG
GAAAATGGCGAGAACAATTAGGTCAAAAGTTCGAAGAAATAAGATGGCT
GATTGAAGAAGTGAGACACAAATTGAAGATAACAGAGAATAGTITTGAG
CAAATAACATTTATACAAGCCTTACAGCTACTATTTGAAGTGGAACAAGA
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GATAAGAACTTTCTCGTTTCAGCTTATTTAATAATAAAAAACACCCTTGTT
TCTACT (SEQ ID NO:3)

Do d6, cac doan gen NS kham dugc cu tric, khi duge phién ma boi phirc hop

polymeraza cta virut cim, s€ tao ra hai loai ARN thong tin: 1) ARN thong tin NS1 dugc

dich ma & dang Protein NS1 dugc cét con 124 gdc axit amin va bi gi6i han bdi cac ma

két thuc hodc dugce kéo dai bdi doan cai ¢6 trinh tu gen chuyen khac ngudn goc, viéc dich

m3 ndy bi gi6i han boi cat-xét ma két thic; 2) ARN thong tin Nep di twong dong thu

dugc tr typ khang nguyén phu khéac cua virut cim A. Céc bién thé dich ma cua Protein

NS1 téi t hop c¢6 cac doan cai dugc thé hién trong FIG.3 va Bang 1 dudi day.

Bang 1

Trinh ty axit amin cua céc protein dugc dich ma trong khung doc NS1, cdc virut tai tb

hop ¢6 Nep di twong ddng tir virutA/Leningrad/134/47/57 (H2N2)

Virut

Trinh tu axit amin

M0 ta

NS124/Nep-Len

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE

ALKMTMASVPASRYLTDMTLEEMS

REWSMLIPKQKVAGPLCIRMDQAIM
(SEQ ID NO:4)

Virut cé khung doc cua
Protein NSI, dugc cit
con 124 aa, khong co
doan cai trinh tuy ngoai

lai

NS124-HA2(A)-
185

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-
GLFGAIAGFIEGGWTGMIDGWYG
YHH
QNEQGSGYAADQKSTQNAINGITN
KVNTVIEKMNIQFTAVGKEFNKL
EKRMENLNKKVDDGFLDIWTYNA
ELLVLLENERTLDFHDSNVKNLYE

Virut c6 khung doc ctua
Protein NS1, duoc cét
dén 124 aa, duogc kéo
dai béi trinh ty dich ma
cua dudi don vi virut
cum A HA2 (in dam), tur
1 dén 185 aa
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KVKSQLKNNAKEIGNGCFEFYHK
CDNECMESVRNGTYDYPKYSEES
KLNREKVDGVKLESMGIYQ(SEQ
ID NO:5)

NS124-HA2(A)-
65-222

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-
AVGKEFNKLEKRMENLNKKVDD
GFLDIWTYNAELLVLLENERTLDF
HDSNVKNLYEKVKSOLKNNAKEI
GNGCFEFYHKCDNECMESVRNGT
YDYPKYSEESKLNREKVDGVKLE
SMGIYOQILAIYSTVASSLVLLVSLG
AISFWMCSNGSLOQCRICI(SEQIDN
0:6)

Virut ¢6 khung doc cua
Protein NS1, dugc cit
dén 124 aa, duogc kéo
dai baoi trinh tu dich ma
cua dudi don vi HA2
virut cum A (in dam), tu

65 dén 222 aa

NS124-HA2(A)-
23-185

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-
GYHHQNEQGSGYAADQKSTQNAI
NGI
TNKVNTVIEKMNIQFTAVGKEFN
KLEKRMENLNKKVDDGFLDIWTY
NAELLVLLENERTLDFHDSNVKNL
YEKVKSQLKNNAKEIGNGCFEFY

Virut c¢6 khung doc cua
Protein NS1, duoc cit
con 124 aa, duoc kéo
dai bai trinh tu dich ma
cua dudi don vi HA2
virut cam A (in dam), tur

23 dén 185 aa
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HKCDNECMESVRNGTYDYPKYSE
ESKLNREKVDGVKLESMGIYQ
(SEQ ID NO:7)

NS124-HA2(B)-
186

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-
GFFGAIAGFLEGGWEGMIAGWH
GYT
SHGAHGVAVAADLKSTQEAINKIT
KNLNSLSELEVKNLQRLSGAMNG
LHDEILELDEKVDDLRADTISSQIE
LAVLLSNEGIINSEDEHLLALERKL
KKMLGPSAVEIGNGCFETKHKCN
QTCLDRIAAGTFNAGDFSLPTFD
(SEQ ID NO:8)

Virut c6 khung doc cua
protein NS1, dugc cat
con 124 aa, duoc kéo
dai bdi trinh tu dich ma
HA2

dusi don vi

cuavirut cim B (in

dam), tir 1 dén 186 aa

NS124-Fus(A)-
NP

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-
GLFGAIAGFIEGGWTGMIDGW-
GG-RESRNPGNA (SEQIDNO:9)

Virut ¢é khung doc cua
protein NS1, duoc cat
con 124 aa, duoc kéo
dai boi trinh ty dich ma
dudi don vi HA2 cua
virut cim A (in dam), tir
1 dén 186 aa, va ¢ trinh
tu epitop té bao B bao
toan cla virut protein
NP cim A. GG la doan
cai glyxin tach biét cac

thanh phan cua céu tric
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NS124-Fus(B)-
NP

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-
GFFGAIAGFLEGGWEGMIAGW -
GG-RESRNPGNA (SEQ ID NO:10)

Virut c¢6 khung doc cua
protein NS1, dugc cit
con 124 aa, dugc kéo
dai béi trinh tu dich ma
cia virut cam B HA2
duédi don vi (in ddm), tu
1 dén 21 aa, va véi trinh
tu cua epitop té bao B
bao toan cua NP protein
virut cim A. GG la
doan glyxin cai vao tach
biét gifta cac thanh phan

cau trac

NS124-Esat6

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-
MTEQQWNFAGIEAAASAIQGNVT
SIHSLLDEGKQSLTKLAAAWGGS
GSEAYQGVQQKWDATATELNNA
LQNLARTISEAGQAMASTEGNVT
GMFA(SEQIDNO:11)

Virut ¢6 khung doc cua
Protein NS1, duoc cit
con 124 aa, duoc kéo
dai béi trinh tu dich ma
cia protein Esat6 vi

khun lao (in dam)

NS124-2A-Esat6

MDPNTVSSFQVDCFLWHVRKRVAD
QELGDAPFLDRLRRDQKSLRGRGST
LGLDIETATRAGKQIVERILKEESDE
ALKMTMASVPASRYLTDMTLEEMS
REWSMLIPKQKVAGPLCIRMDQAIM
-GG-NFDLLKIL.AGDVESNPGP-
MTEQQWNFAGIEAAASAIQGNVT

Virut c¢6 khung doc cua
Protein NSI1, duoc cit
con 124 aa, duogc kéo
dai béi trinh ty dich ma
cua peptit 2A tu cét (tlr
picorna virut) va bodi

trinh ty clia protein vi
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SIHSLLDEGKQSLTKLAAAWGGS | khuén lao Esat6
GSEAYQGVQQKWDATATELNNA
LQNLARTISEAGQAMASTEGNVT
GMFA (SEQ ID NO:12)

NS124-HSV- MDPNTVSSFQVDCFLWHVRKRVAD | Virut ~ ¢6  khung
2ASY QELGDAPFLDRLRRDQKSLRGRGST | docctiaProtein NS,
LGLDIETATRAGKQIVERILKEESDE | dugc cit con 124 aa,
ALKMTMASVPASRYLTDMTLEEMS | dugc kéo dai boi trinh
REWSMLIPKQKVAGPLCIRMDQAIM |ty dugc dich ma(in
-AAA-NLLTTPKFT-AAA- dam) cua epitop té bao
RMLGDVMAV-AAA-NLLTTPKFT- | T cua virut hecpet typ 1
AAA-RMLGDVMAV(SEQ ID NO:13) |va 2. Céc doan cai

epitop dugc thuc hién

bang cach lip

Céc virut tai td hop dugc lap rap bang cach chuyén nhiém vao céc té bao VERO
bay plasmit mi hoa cac doan khong bién dbi di truyén hé gen ctlia virut cim va mot trong
s6 cac bién thé cua doan gen NS kham bang phuong phap dién di AND (Cell Line
Nucleofector® Kit V (Lonza)) theo huéng dan st dung. Sau khi chuyén nhiém, cac té
bao duoc nudi cdy & mdi truong Optipro (Invitrogen) trong 96 git & 34°C dugce b sung
trypsin 1pg/ml dé khing dinh viéc cit sau dich ma cua tién chat hemaglutinin thanh cc
dudi don vi HA1 va HA2. Dich chtra virut thu dugc tir cac té bao Vero dugc st dung dé
gy nhiém vao phdi ga 10 ngay tudi (SPF). Céc phoi duge nudi cly trong 48 gio & 34°C,
sau d6 dich tai niéu c6 chuin d6 dwong tinh trong phan Gmg haemaglutin héa dugc su
dung dé chuyén thtr cAp vao phdi ga. Dich thi niéu cho lan gdy nhiém thtr hai dugce chia
thanh cac phan bang nhau va bao quan ¢ -80°C. Nguyén li¢u gdy nhiém thir hai dugc st
dung dé kiém soat cAu trac gen cua doan NS kham va sy ¢6 mat cua gen chuyén bang
céch tao ra san phdm RT-PCR va trinh ty cia nd. Ngoai ra, nguyén ligu chuyén nhiém
thtt hai duge sit dung dé xac dinh céc chét danh d4u kiéu hinh ctia cac ching virut tai to
hop va dé x4c dinh do 4n dinh di truyén ctia gen chuyén trong 5 1in chuyén nhiém & phoi

ga.
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Vidu?2

Xac dinh kiéu hinh nhay nhiét va tinh nhuoc doc cta virut téi td hop mang Nep di

tuong dong

Tinh nhay nhiét cia virut dugc xac dinh bang cach chudn dd so sanh hoat tinh gay
nhidm cta virut & té bao Vero & nhiét do tdi wu 13 34°C va nhiét do nang cao 1a 39°C, &
dia 96 15. Céc chudn do virut duoc tinh bing phuong phap Reed-Muench sau khi nudi
chy trong 96 giod, chu y dén su tac dong cta tinh doc té bao trong céc 16 trén dia (Reed,
LJ, Muench, H. (1938). "The A simple method of estimating fifty percent endpoints."
The American Journal of Hygiene 27: 493-497.). FIG.4A thé hién cac chuin d¢ virut &
céc nhiét do, thé hién & 50% mo c6 lidu gy doc té bao (Log TCD50/ml). C4 hai virut nay
mang Nep di tuong ddéng tir cic ching A/Singapore/1/57 (H2N2) hodc
A/Leningrad/134/47/57 (H2N2) thé hién mét cach bt ngd mic do giam dang ké trén 4
log & chuén dd nhidm virut & 39°C, so v6i nhiét d6 t&i wu 34°C. Céc chung dbi chimg —
virut ching dai A/PR/8/34 (HIN1),va virut tai tb hgp NS124/Nep PRS8 c¢6 Protein NS1 bi
cét va protein Nep tuong ddng khong ¢ sw nhay cadm v6i nhiét, sao ma hiéu qua & nhiét
dd cao. Do do, su thay thé Nep dan dén sy xut hién ctia kiéu hinh ts & virut.

Hon nita, viéc gdy nhiém cac virut ndy qua dudng mii & chudt trong tinh trang
gdy mé véi liéu 6 log/chuot, virut-chit mang ctia gen di tuong ddng Nep giam kha ning
nhan 1én & m6 phdi (p <0,002), so véi virut chiing dai hodc virut NS124/Nep PR8 c¢6 Nep
twrong dong (FIG.4B). Chuin d9 virut trong phdi duge ddnh gia vao thoi diém 2 ngay sau
khi gdy nhiém céc dong vat bing cach chuén do cac dich dong nhat phdi da duge phan
loai trong cac té bao Vero.Chudn do & phdi dugc biéu hién & log TCD50/g md phdi. Do
do, viéc d\a doan gen NS kham vao ching cum A/PR/8/34 (HINI1) s€ lam nhugc ddc
virut, thé hién & viéc giam mic dd nhan 1én trong dudng ho hép dudi ctia dong vat.

Vidu3

Xac dinh kiéu hinh ts va mtc dd nhuge ddc cua cac vecto mang doan gen NS

kham va cac doan cai khic nhau trong khung doc cua Protein NS1

Mdt tp hop 16n cac vecto ma hoa cac doan cai ¢6 ban chat khac nhau dugc tao ra
dé x4c dinh tic dung cta cac doan cai cé trinh tu ngoai lai vao khung doc cua Protein
NS1 d6i véi kiéu hinh ts cta virut chira gen Nep kham. Cac virut c6 cdc doan cai dugc

thé hién trong FIG.3 dugc nghién ctu. Kiéu hinh ts dwgc nghién ctru bang cach chuén do
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hoat tinh nhiém virut & nhiét do 34°C va 39°C trong phdi ga 10 ngay tubi (ChE), bing
cach x4c dinh hoat tinh von cuc cua té bao mau cua dich tai niéu duoc thu 48 gior sau khi
nudi cdy. Chuin do dugc tinh bang phuong phép Reed-Muench va biéu hién & log 50%
lidu nhiém phdi (log EID50/ml). Nhu thiy trén sd liéu néu trong bang 2, tit ca cc vecto,
ngugc lai voi virut ching dai A/PR/8/34 (HINI1), gidm dang ké kha nang nhan lén &
nhiét do cao va phit hop véi chit danh d4u kidu hinh ts ddi v6i cac chiing kham prototyp

ma khong c6 doan cai nhung c6 Nep di twong dong.
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Bang 2
Virut/vecto Ché phiam c6 doan NS* Yieldin ChE (Log Kiéu hinh
EID50/ml) at T: ts

Chiéu dai | Chung gbc ctia 34°C 39°C ok

NS1 (aa) Nep **
A/PR/8/34 230 A/PR/8/34 9,8 9.5 khong

(HIN1)

NS124/Nep- 124 Len 8.8 2.8 c6
Len
NS124/Nep- 124 Sing 8.8 33 co
Sing
NS124- 124 Len 8,3 2.8 co
HA2(A)-185
NS124- 124 Len 8,5 3.0 cod
HA2(A)-65-
222
NS124- 124 Len 8,3 3,5 co
HA2(A)-23-
185
NS124- 124 Len 8,8 3,5 co
HA2(B)- 186
NS124- 124 Len 8,0 2,8 co
Fus(A)-NP
NS124-Fus(B)- 124 Len 8,5 2,5 cd
NP
NS124-Esat6 124 Len 9,5 3.8 co
NS124-2A- 124 Len 9,8 4,0 cd
Esat6
NS124-HSV- 124 Len 8,0 2,5 co
2ASY

Designation: *Chiéu dai (gbc axit amin) cta trinh ty Protein NSI1 truéc khi cai;
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*¥Nguon gbc cia gen Nep tr mot ching: A/PR/8/34 (HINT) hodc
A/Singapore/1/57(H2N2), hodc A/Leningrad/134/47/57 (H2N2); ***ki€u hinh ts dugc
coi la duong tinh néu sy khac biét & mtrc do sinh trudng cia virut & 34 va 39°C la trén
2 log

Pé x4c dinh tac dung cia doan cai dbi vé6i viec nhuoe doc (att) cua cac ching
vecto dbi v6i dong vat, chudt duge gdy nhiém qua dudong miii, c6 gdy mé nhe, bang dich
tuy chira virut tor phdi ga duoc gy nhiém virut hodc vecto néu trong FIG.3. Dich tuy
duoc xac dinh so bd bé'mg muc chuin do virut gay nhiém trong d6. Cac murc chuén do
duoc bidu hién & log EID50/ml. Chudt dugc gay nhidm bang 0,05 ml mdi mau virut. Moi
nhom chudt gdm 8 dong vat. Hoat tinh gay chét cua virut dugc danh gia trong 12 ngay.
D4 thdy ring, khong gidng nhu virut kiéu dai A/PR/8/34 (HIN1) gay ra 50% tac dung
oy chét bing céch st dung nguyén liéu v6i mire chuén do 3,2 log EID50/ml, khong ¢6
vecto nao thé hién 50% hoat tinh giy chét & chuot & lidu gdy nhiém cao hon 7,5 log. Do
do, tit ca cac vecto mang doan gen NS kham, bat ké doan cai nao, déu giam nhugc doc

manh d6i v6i chudt (Bang 3).

Bang 3
Lidu virut giy chét cho chudt
Virut/vecto Lidu virut gy chét 50% | Kiéu hinh nhugc doc*
(LD50/ml)
A/PR/R/34 3,2 No
NS124/Nep-Len >7.5 Yes
NS124/Nep-Sing >17,5 Yes
NS124-HA2(A)-185 >7,5 Yes
NS124-HA2(A)-65-222 >17,5 Yes
NS124-HA2(A)-23-185 >17,5 Yes
NS124-HA2(B)-186 > 8,0 Yes
NS124-Fus(A)-NP > 8,0 Yes
NS124-Fus(B)-NP > 8,0 Yes
NS124-Esat6 >7,5 Yes
NS124-2A-Esat6 >7,5 Yes
NS124-HSV-2ASY >17,5 Yes
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*kiéu hinh nhuge doc duoc xac dinh bing viéc khong c6 tinh gay chét vé6i lidu bao
vé cao hon 7,0 log EID50/chudt.
Vidu4

Déap (g bao vé doi véi cac chung di tuong dong cua virut cum A va B& chudt gdy

nhiém chét ddi ching

Hoat tinh bao vé dbi véi cac khang nguyén di twong dbng cta virut cim duge xac
dinh bing cach st dung cac virut v6i khang nguyén bé mat tir virut A/PR/8/34 (HINT)
mang doan gen NS kham v6i trinh ty Nep thu dugc tlir virut A/Leningrad/134/47/57
(H2N2). Céc virut tai t6 hop sau diy dugc st dung md héa ving dudi don vi
hemagglutinin HA2 trong khung doc NS1: 1) vecto NS124-HA2(A)-185 biéu hién doan
ectodomain ¢6 chiéu dai ddy du 185 gbc axit amin cta virut cam A HA2(FIG.3, SEQ ID
NO: 5), 2) vecto NS124-HA2(A)-185 biéu hién ectodomain c¢6 chiéu dai day du 186 gbe
axit amin ctia virut cam BHA2(FIG.3, SEQ ID NO: 8) 3) vecto NS124-Fus(A)-NP biéu
hién trinh tw bao gdbm 21 gbc axit amin dau tan cung N cia HA2 (ving dung hop) két
hop véi trinh ty epitop bdo toan cua té bao B tir protein NP virut cim A (FIG.3, SEQ ID
NO: 9), va 4) virut NS124/Nep-Len c¢6 cat-xet ma két thiic ¢6 ma két thuc ¢ vi tri 399 cua
trinh tu nucleotit cua doan NS hé gen, han ché dich ma protein NS1 dén 124 géc axit
amin (FIG.3, SEQ ID NO: 4). Nhém dbi chimg bao gdm chudt dugc gay nhiém bang
virut A/PR/8/34 (HIN1) ching dai khong duoc bién ddi di truyén hodc chudt chi duge
tiém dung dich dém photphat khong chia hoat chét. Chudt dugc gay mién dich qua
duwong miii bang cach giy mé nhe, bang lidu virut don 6,5 log/chudt. Sau 28 ngay, cac
con chudt duge gdy nhidém dbi ching bang ching cim di twong dong gdy bénh cho
chudt: A/Mississippi/85/1(H3N2) hodc B/Lee/40 véi cac lidu tvong ung lan lugt 1 3-5
LD50.

Nhu quan sat thdy trén FIG. 5A, viéc gdy nhi®m d6i chung chudt khong duge
mién dich bang virut (H3N2) din dén gy tit vong 80% trudng hop. Trong khi d6, chudt
dugc gdy mién dich bang cac ché phém virut dugc bao vé hoan toan khong t& vong do da
duogc giy mién dich bang ching virut cam A di twong ddng. Viéc gay mién dich béng
virut chiing dai ciing dn dén murc d bao vé déng ké khang lai cac ching di twong dong.
Khi gay nhidm ddi chimg dugc thyc hién bang cach st dung virut cam B/Lee/40, viéc

gdy mién dich chuft bang virut chung dai A/PR/8/34 (HIN1) ciing nhu chudt dugc gay
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mién dich bang dung dich dém photphat déu khong bao vé dong vat tranh khoi tir vong

(Fig.5B). Ngac nhién la, thdy ring virut tai to hop mang cac doan cai trong khung doc

cia Protein NS1 duogc bao vé khang lai virut cim B. Vec to NS124-Fus(A)-NP thé hién

mitc bao vé tdt nhit. Do d6, khi gdy mién dich lidu don qua dudng miii cho chudt, cic

vecto mang doan gen NS kham thé hién kha ning cia vacxin ciim phd quat c6 hidu qua

khang lai khang nguyén di tuong ddng typ phu ctia ca virut cim A va virut cim B.
Vidu5

San xuat vecto cim c¢dé doan NS hé gen dugc stta doi ma hoda trinh cac

olycoprotein bé mit cta ving HA2 virut cam B va virut HIN1pdm

Virut tai t6 hop dugc lip ghép theo mdt sd bude. O bude dau tién, cac ban sao
ADN bd trg (cDNA) gém 5 doan hé gen (PB2, PB1, PA, NP, M) cua virut cim
A/PR/8/34 (HIN1) (PB2 (Sé ding ky trong ngan hang gen: AB671295), PB1 (S6 ding
ky trong ngan hang gen: CY033583), PA (S6 dang ky trong ngan hang gen: AF389117),
NP (S6 dang ky trong ngan hang gen: AF389119), M (S6 dang ky trong ngan hang gen:
AF389121)) va 2 doan hé gen (HA, NA) cua virut gidng A/California/7/09 (HA (S6 dang
ky trong ngin hang gen: KM408964.1) va (NA S6 ding ky trong ngin hang gen:
KM408965.1)) dugc tao ra va doan gen NS kham gdm cac trinh tu lién quan dén virut
HIN1 (gen NS1), virut H2N2 (gen Nep) va céc trinh tu cua hai peptit tir region HA2
virut cim B va ving NP virut cim A dwgc tong hop.

3 budce tht hai, cac trinh tu tong hop dugc tich dong vao vecto dya trén plasmit
hai dich pHW2000 (Hoffmann E, Neumann G, Kawaoka Y, Hobom G, Webster RG, A
DNA from eight plasmids, Proc Natl Acad Sci USA. 2000; 97 (11):6108-13.). Vecto
plasmit nay nho sy c6 mat cia cac doan khoi dau Pol I va Pol II, mang dén sy phién ma
n6i bao ddéng thoi cla virut va ARN thong tin twong (mg khi chuyén nhidm vao té bao
dong vat c6 vi. Fig.7 thé hién so dd gen cua virut cim. Fig.8 1a trinh tu nucleotit cua tht
ca tam doan hé gen cua vecto vac-xin.

Trinh tu nucleotit cia PB2 hé gen

1 agcgaaagcaggtcaattatattcaatatggaaagaataaaagaactacgaaatctaatg

61 tcgcagtctcgecacccgegagatactcacaaaaaccaccgtggaccatatggecataate

121 aagaagtacacatcaggaagacaggagaagaacccagcacttaggatgaaatggatgatg

181 gcaatgaaatatccaattacagcagacaagaggataacggaaatgattcctgagagaaat
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241 gagcaaggacaaactttatggagtaaaatgaatgatgccggatcagaccgagtgatggta
301 tcacctctggetgtgacatggtggaataggaatggaccaataacaaatacagticattat

361 ccaaaaatctacaaaacttattttgaaagagtcgaaaggctaaagcatggaacctttgge
421 cctgtccattttagaaaccaagtcaaaatacgtcggagagttgacataaatcetggteat

481 gcagatctcagtgccaaggaggcacaggatgtaatcatggaagttgttttccctaacgaa
541 gtgggagccaggatactaacatcggaatcgcaactaacgataaccaaagagaagaaagaa
601 gaactccaggattgcaaaatttctcctttgatggttgeatacatgttggagagagaactg

661 gtccgcaaaacgagattccteccagtggetggtggaacaageagtgtgtacatigaagtg
721 ttgcatttgactcaaggaacatgctgggaacagatgtatactccaggaggggaagtgagg
781 aatgatgatgttgatcaaagcttgattattgctgetaggaacatagtgagaagagetgea

841 gtatcagcagatccactagcatctttattggagatgtgccacageacacagattggtgga
901 attaggatggtagacatccttaggcagaacccaacagaagagcaagecgtggatatatge
961 aaggctgcaatgggactgagaattagctcatecttcagttttggtggaticacatttaag
1021 agaacaagcggatcatcagtcaagagagaggaagaggtgcttacgggcaatcticaaaca
1081 ttgaagataagagtgcatgagggatatgaagagttcacaatggtigggagaagagcaaca
1141 gccatactcagaaaagcaaccaggagattgattcagetgatagtgagtgggagagacgaa
1201 cagtcgattgccgaagceaataattgtggecatggtattttcacaagaggattgtatgata
1261 aaagcagtcagaggtgatctgaatticgtcaatagggcgaatcaacgattgaatcctatg
1321 catcaacttttaagacattttcagaaggatgcgaaagtgctttttcaaaattggggagtt
1381 gaacctatcgacaatgtgatgggaatgattgggatattgeccgacatgactccaageate
1441 gagatgtcaatgagaggagtgagaatcagcaaaatgggtgtagatgagtactccageacg
1501 gagagggtagtggtgagcattgaccgttttttgagaatccgggaccaacgaggaaatgta
1561 ctactgtctcccgaggaggtcagtgaaacacagggaacagagaaactgacaataacttac
1621 tcatcgtcaatgatgtgggagattaatggtectgaatcagtgttggtcaatacctatcaa
1681 tggatcatcagaaactgggaaactgttaaaattcagtggtcccagaaccctacaatgeta
1741 tacaataaaatggaatttgaaccatttcagtctttagtacctaaggccattagaggcecaa
1801 tacagtgggtttgtaagaactctgticcaacaaatgagggatgtgcttgggacatttgat
1861 accgcacagataataaaacttcttcccttcgcagecgetccaccaaageaaagtagaatg
1921 cagttctccteatttactgtgaatgtgaggggatcaggaatgagaatactigtaagggge
1981 aattctectgtattcaactataacaaggeccacgaagagactcacagttctcggaaaggat
2041 gctggceactttaactgaagacccagatgaaggcacagcetggagtggagtecgetgtictg
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2101 aggggattcctcattctgggcaaagaagacaagagatatgggccageactaageatcaat
2161 gaactgagcaaccttgcgaaaggagagaaggctaatgtgctaattgggeaaggagacgtg
2221 gtgttggtaatgaaacggaaacgggactctagcatacttactgacagecagacagegace
2281 aaaagaattcggatggccatcaattagtgtcgaatagtttaaaaacgaccttgtttctac
2341t (SEQ ID NO:14)

Trinh tu nucleotit cua PB1 h¢ gen

1 atggatgtcaatccgaccttacttttcttaaaagtgccagcacaaaatgctataageaca

61 actttcccttatactggagaccctecttacagecatgggacaggaacaggatacaccatg

121 gatactgtcaacaggacacatcagtactcagaaaagggaagatggacaacaaacaccgaa
181 actggagcaccgcaactcaacccgattgatgggcecactgecagaagacaatgaaccaagt
241 ggttatgcccaaacagattgtgtattggaggcgatggCtttccttgaggaatcccatcct

301 ggtatttttgaaaactcgtgtattgaaacgatggaggttgticagcaaacacgagtagac
361 aagctgacacaaggccgacagacctatgactggactctaaatagaaaccaacctgetgea
421 acagcattggccaacacaatagaagtgticagatcaaatggcctcacggecaatgagtet
481 ggaaggctcatagacticcttaaggatgtaatggagtcaatgaacaaagaagaaatgggg
541 atcacaactcattttcagagaaagagacgggtgagagacaatatgactaagaaaatgata
601 acacagagaacaatgggtaaaaagaagcagagattgaacaaaaggagttatctaattaga
661 gcattgaccctgaacacaatgaccaaagatgctgagagagggaagcetaaaacggagagea
721 attgcaaccccagggatgcaaataagggggtttgtatactttgttgagacactggcaagg
781 agtatatgtgagaaacttgaacaatcagggttgecagtiggaggcaatgagaagaaagcea
841 aagttggcaaatgttgtaaggaagatgatgaccaattctcaggacaccgaactttctttc

901 accatcactggagataacaccaaatggaacgaaaatcagaatcctcggatgttitiggee
961 atgatcacatatatgaccagaaatcagceccgaatggticagaaatgttctaagtatiget
1021 ccaataatgttctcaaacaaaatggcgagactgggaaaagggtatatgtttgagagcaag
1081 agtatgaaacttagaactcaaatacctgcagaaatgctagcaagcatcgatttgaaatat
1141 ttcaatgattcaacaagaaagaagattgaaaaaatccgaccgctcttaatagaggggact
1201 gcatcattgagccctggaatgatgatgggcatgticaatatgttaageactgtattagge
1261 gtctecatcctgaatcettggacaaaagagatacaccaagactacttactggtgggatggt
1321 cttcaatcctctgacgattttgetetgattgtgaatgcacccaatcatgaagggaticaa
1381 gceggagtegacaggttttatcgaacctgtaagetacttggaatcaatatgagcaagaaa
1441 aagtcttacataaacagaacaggtacatttgaattcacaagttttttctatcgttatggg
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1501 tttgttgccaatttcageatggagettcccagttitggggtgtctgggatcaacgagtea
1561 gcggacatgagtattggagttactgtcatcaaaaacaatatgataaacaatgatcttggt
1621 ccagcaacagctcaaatggceccttcagttgttcatcaaagattacaggtacacgtaccga
1681 tgccatagaggtgacacacaaatacaaacccgaagatcatttgaaataaagaaactgtgg
1741 gagcaaacccgttccaaagetggactgetggtetecgacggaggeccaaatitatacaac
1801 attagaaatctccacattcctgaagtctgectaaaatgggaattgatggatgaggattac
1861 caggggcgtttatgcaacccactgaacccatttgtcagecataaagaaattgaatcaatg
1921 aacaatgcagtgatgatgccagcacatggtccagecaaaaacatggagtatgatgcetgtt
1981 gcaacaacacactcctggatccccaaaagaaatcgatcecatcttgaatacaagtcaaaga
2041 ggagtacttgaggatgaacaaatgtaccaaaggtgctgcaatttatttgaaaaattctic
2101 cccagcagttcatacagaagaccagtcgggatatccagtatggtggaggctatggtiice
2161 agagcccgaattgatgcacggattgatttcgaatctggaaggataaagaaagaagagtic
2221 actgagatcatgaagatctgttccaccattgaagagctcagacggcaaaaatagtgaatt
2281 tagcttgt (SEQ ID NO:15)

Trinh tu nucleotit cua PA hé gen

1 agcgaaagcaggtactgatccaaaatggaagattttgtgcgacaatgcticaatccgatg

61 attgtcgagcttgcggaaaaaacaatgaaagagtatggggaggacctgaaaatcgaaaca
121 aacaaatttgcagcaatatgcactcacttggaagtatgcttcatgtattcagattticac

181 ttcatcaatgagcaaggcgagtcaataatcgtagaacttggtgatccaaatgeacttitg
241 aagcacagatttgaaataatcgagggaagagatcgcacaatggectggacagtagtaaac
301 agtatttgcaacactacaggggctgagaaaccaaagtttctaccagatttgtatgattac
361 aaggagaatagattcatcgaaattggagtaacaaggagagaagttcacatatactatctg
421 gaaaaggccaataaaattaaatctgagaaaacacacatccacattttctcgttcactggg
481 gaagaaatggccacaaaggcagactacactctcgatgaagaaageagggctaggatcaaa
541 accagactattcaccataagacaagaaatggccagcagaggcectctgggattcctttcgt
601 cagtccgagagaggagaagagacaattgaagaaaggtttgaaatcacaggaacaatgege
661 aagcttgccgaccaaagtctceegecgaacttctccagecttgaaaattttagagectat
721 gtggatggattcgaaccgaacggctacattgagggcaagcetgtetcaaatgtccaaagaa
781 gtaaatgctagaattgaaccttttttgaaaacaacaccacgaccacttagactticcgaat
841 gggccteectgttctcageggtecaaattcctgetgatggatgecttaaaattaageatt
901 gaggacccaagtcatgaaggagagggaataccgctatatgatgcaatcaaatgcatgaga
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961 acattctttggatggaaggaacccaatgtigttaaaccacacgaaaagggaataaatcca

1021 aattatcttctgtcatggaagcaagtactggceagaactgeaggacattgagaatgaggag
1081 aaaattccaaagactaaaaatatgaagaaaacaagtcagctaaagtgggcactiggtgag
1141 aacatggcaccagaaaaggtagactttgacgactgtaaagatgtaggtgatttgaagcaa
1201 tatgatagtgatgaaccagaattgaggtcgctagcaagttggattcagaatgagittaac
1261 aaggcatgcgaactgacagattcaagetggatagagetegatgagattggagaagatgtg
1321 getccaattgaacacattgcaageatgagaaggaattatttcacatcagaggtgtetcac
1381 tgcagagccacagaatacataatgaagggggtgtacatcaatactgectigettaatgea
1441 tcttgtgcagceaatggatgatttccaattaattccaatgataagcaagtgtagaactaag
1501 gagggaaggcgaaagaccaactigtatggtttcatcataaaaggaagatcccacttaagg
1561 aatgacaccgacgtggtaaactttgtgagcatggagttttctctcactgacccaagactt
1621 gaaccacataaatgggagaagtactgtgticttgagataggagatatgcttataagaagt
1681 gccataggecaggtttcaaggeccatgtictigtatgtgagaacaaatggaaccicaaaa
1741 attaaaatgaaatggggaatggagatgaggcgttgectectccagteacttcaacaaatt
1801 gagagtatgattgaagctgagtcetetgtcaaagagaaagacatgaccaaagagiictit
1861 gagaacaaatcagaaacatggcccatiggagagtcceccaaaggagtggaggaaagiice
1921 attgggaaggtctgcaggactttattagcaaagteggtattcaacagettgtatgeatet
1981 ccacaactagaaggattttcagctgaatcaagaaaactgcttcttatcgticaggetett
2041 agggacaaccttgaacctgggacctttgatcttggggggctatatgaagcaatigaggag
2101 tgectgattaatgatcectgggttttgettaatgettcttggttcaactecttcettaca

2161 catgcattgagttagttgtggcagtgctactatttgctatccatactgtccaaaaaagta

2221 ccttgtttet act (SEQ ID NO:16)

Trinh tu nucleotit cia NP hé gen

1 agcgaaagca ggtagatatt gaaagatgag tcttctaace gaggtcgaaa cgtacgtact
61 ctctatcatc ccgtcaggece cectcaaage cgagategea cagagacttg aagatgtett
121 tgcagggaag aacactgatc ttgaggttct catggaatgg ctaaagacaa gaccaatect
181 gtcacctctg actaagggga ttttaggatt tgtgttcacg ctcaccgtge ccagtgageg
241 aggactgcag cgtagacgct ttgtccaaaa tgeecttaat gggaacggeg atccaaataa
301 catggacaaa gcagttaaac tgtataggaa getcaagagg gagataacat teccatgggge
361 caaagaaatc tcactcagtt attctgetgg tgeacttgee agttgtatgg gecteatata
421 caacaggatg ggggctgtga ccactgaagt ggeatttgge ctggtatgtg caacctgiga
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481 acagattgct gactcccage atcggtctca taggcaaatg gtgacaacaa ccaatccact
541 aatcagacat gagaacagaa tggttttagc cagcactaca gctaaggceta tggagceaaat
601 ggctggatcg agtgagcaag cagcagagge catggaggtt getagtcagg ctagacaaat
661 ggtgcaagcg atgagaacca ttgggactca tectagetee agtgetggte tgaaaaatga
721 tcttcttgaa aatttgcagg cctatcagaa acgaatgggg gtgcagatge aacggticaa
781 gtgatcctct cgetattgee geaaatatea ttgggatctt geacttgaca ttgtggattc
841 ttgatcgtct ttttttcaaa tgcatttacc gtegetttaa atacggactg aaaggagggc
901 cttctacgga aggagtgcca aagtctatga gggaagaata tcgaaaggaa cagcagagtg
961 ctgtggatgc tgacgatggt cattttgtca gcatagaget ggagtaaaaa actaccttgt
1021 ttctact (SEQ ID NO:17)

Trinh tu nucleotit cia M hé gen

1 agcgaaagcaggtagatattgaaagatgagtcttctaaccgaggtcgaaacgtacgtact

61 ctctatcatcccgtecaggecccectcaaagecgagatcgcacagagacttgaagatgtett

121 tgcagggaagaacactgatcttgaggttctcatggaatggctaaagacaagaccaatect
181 gtcacctctgactaaggggattttaggatttgtgttcacgctcaccgtgeccagtgageg

241 aggactgcagcgtagacgctttgtccaaaatgeccttaatgggaacggggatccaaataa
301 catggacaaagcagttaaactgtataggaagctcaagagggagataacattccatgggge
361 caaagaaatctcactcagttattctgetggtgeacttgecagttgtatgggectcatata

421 caacaggatgggggctgtgaccactgaagtggcatttggectggtatgtgcaacctgtga
481 acagattgctgactcccagcatcggtctcataggcaaatggtgacaacaaccaatccact
541 aatcagacatgagaacagaatggttttagccagcactacagctaaggctatggagcaaat
601 ggctggatcgagtgagcaagcagcagaggecatggaggttgctagtcaggctagacaaat
661 ggtgcaagcgatgagaaccattgggactcatcctagetccagtgetggtetgaaaaatga
721 tcttcttgaaaatttgcaggectatcagaaacgaatgggggtgcagatgcaacggticaa
781 gtgatcctctcgctattgecgeaaatatcattgggatettgeacttgacattgtggatte

841 ttgatcgtctttttttcaaatgcatttaccgtcgctttaaatacggactgaaaggaggge

901 cttctacggaaggagtgccaaagtctatgagggaagaatatcgaaaggaacageagagig
961 ctgtggatgctgacgatggtcattttgtcagcatagagctggagtaaaaaactacctigt
1021 ttetact (SEQ ID NO:18)

Trinh tu nucleotit cia HA hé gen

1 atgaaggcaatactagtagttctgctatatacatttgcaaccgcaaatgcagacacatta
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61 tgtataggttatcatgcaaacaattcaacagacactgtagacacagtactagaaaagaat

121 gtaacagtaacacactctgttaaccttctagaagacaagcataacgggaaactatgcaaa
181 ctaagaggggtagccccattgeatttgggtaaatgtaacattgetggetggateciggga
241 aatccagagtgtgaatcactctccacagcaagttcatggtectacattgtggaaacatct
301 agttcagacaatggaacgtgttacccaggagatttcatcaattatgaggagctaagagag
361 caattgagctcagtgtcatcatttgaaaggtttgagatattccccaaaacaagticatgg

421 cccaatcatgactcgaacaaaggtgtaacggcagcatgtectcacgetggagcaaaaage
481 ttctacaaaaatttaatatggctagttaaaaaaggaaattcatacccaaagcetcagecaa
541 tcctacattaatgataaagggaaagaagtcctegtgctgtggggcattcaccatecatet
601 actactgctgaccaacaaagtctctatcagaatgcagatgcatatgtittigtggggaca
661 tcaagatacagcaagaagttcaagccggaaatagcaataagacccaaagtgagggatcaa
721 gaagggagaatgaactattactggacactagtagagccgggagacaaaataacaticgaa
781 gcaactggaaatctagtggtaccgagatatgceattcacaatggaaagaaatgetggatet
841 ggtattatcatttcagatacaccagtccacgattgcaatacaacttgtcagacacccgag
901 ggtgctataaacaccagccteccatttcagaatatacatccgatcacaattggaaaatgt
961 ccaaagtatgtaaaaagcacaaaattgagactggcecacaggattgaggaatgtceegict
1021 attcaatctagaggcctaticggggecattgecggcettcattgaaggggggtggacaggg
1081 atggtagatggatggtacggttatcaccatcaaaatgagcaggggtcaggatatgcagec
1141 gacctgaagagcacacaaaatgccattgacaagattactaacaaagtaaactctgttatt
1201 gaaaagatgaatacacagttcacagcagtgggtaaagagttcaaccacctggaaaaaaga
1261 atagagaatttaaataaaaaagttgatgatggtttcctggacatttggacttacaatgee
1321 gaactgttggttctattggaaaatgaaagaactttggactaccatgattcaaatgtgaag
1381 aacttgtatgaaaaggtaagaaaccagttaaaaaacaatgccaaggaaattggaaacggc
1441 tgctttgaattttaccacaaatgcgataacacgtgcatggaaagtgtcaaaaatgggact
1501 tatgactacccaaaatactcagaggaagcaaaattaaacagagaaaaaatagatggggta
1561 aagctggaatcaacaaggatttaccagattttggcgatctattcaactgtcgecagtica
1621 ttggtgctggtagtctecctgggggeaatcagettctggatgtgcetctaatgggtcetcta
1681 cagtgtagaa tatgtattta a (SEQ ID NO: 19)

Trinh ty nucleotit cia NA hé gen

1 atgaatccaa accaaaagat aataaccatt ggttcggtct gtatgacaat tggaatggcet

61 aacttaatat tacaaattgg aaacataatc tcaatatgga ttagccactc aattcaagtt
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121 gggaatcaaa gtcagatcga aacatgcaat caaagegtcea ttacttatga aaacaacact

181 tgggtaaatc agacatatgt taacatcagce aacaccaact ttgetgetgg geagecaglg

241 gtttccgtga aattageggg caattectct ctetgeeetg ttagtggatg ggctatatac

301 agtaaagaca écagtgtaag agtcggttcc aagggggatg tgtttgtcat aagggaacca

361 ttcatatcat getcecectt ggaatgeaga accttcttct tgactcaagg ggecttgeta

421 aatgacaaac attccaatgg aaccattaaa gacaggagcc catatcgaac cttaatgagc

481 tgtectattg gtgaagttee ctetccatac aactcaagat ttgagtcagt cgetiggtca

541 gcaagtgctt gtcatgatgg catcaattgg ctaacaattg gaatttctgg cccagacagt

601 ggggcagtgg ctgtgttaaa gtacaacgge ataataacag acactatcaa gagtiggaga

661 aacgatatat tgagaacaca agagtctgaa tgtgcatgtg taaatggtic ttgetitace

721 ataatgaccg atggaccaag tgatggacag gectcataca agatcticag aatagaaaag

781 ggaaagatag tcaaatcagt cgaaatgaat geeectaatt atcactatga ggaatgetee

841 tgttatcctg attctagtga aatcacatgt gtgtgcaggg ataactggea tggctcgaat

901 cgaccgtggg tgtctttcaa ccagaatctg gaatatcaga taggatacat atgcagtggg

961 attttcggag acaatccacg ccctaatgat aagacaggea gttgtggtee agtategtet

1021 aatggagcaa atggagtaaa aggattttca ttcaaatacg gcaatggtgt tiggataggg

1081 agaactaaaa gcattagttc aagaaaaggt titgagatga tttgggatce aaatggatgg

1141 actgggacag acaataactt ctcaataaag caagatatcg taggaataaa tgagtggtca

1201 ggatatagcg ggagttttgt tcagcatcca gaactaacag ggetggattg tataagacct

1261 tgcttetggg ttgaactaat cagagggega cccaaagaga acacaatetg gactagtggg

1321 agcagcatat ccttttgtgg tgtaaacagt gacactgtgg gttggtettg gecagacggt

1381 getgagttge catttaccat tgacaagtaa (SEQ ID NO: 20)

trinh tu nucleotit ciia doan gen NS kham (doan cai dugc in dam)

AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCA
AGCTTTCAGGTAGATTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCA
AGAACTAGGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAGAAATCC
CTAAGAGGAAGGGGCAGCACTCTTGGTCTGGACATCGAGACAGCCACACGTG
CTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAATCCGATGAGGCAC
TTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACATGACT
CTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGG
CAGGCCCTCTTTGTATCAGAATGGACCAGGCGATCATGGGAGGAGGTTTCT
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TCGGAGCTATTGCTGGTTTCTTGGAAGGAGGATGGGAAGGAATGATTGC
AGGTTGGGGAGGAAGAGAGAGCCGGAACCCAGGGAATGCTTGATAATA
AGCGGCCGCAGTGTGATTTTTGACCGGCTGGAGACTCTAATATTGCTAAGGG
CTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTT
CCAGGACATACTAATGAGGATGTCAAAAATGCAATTGGGGTCCTCATCGGAG
GACTTGAATGGAATGATAACACAGTTCGAGTCTCTAAAACTCTACAGAGATT
CGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAACAG
AAACGGAAAATGGCGAGAACAATTAGGTCAAAAGTTCGAAGAAATAAGATG
GCTGATTGAAGAAGTGAGACACAAATTGAAGATAACAGAGAATAGTTTTGA
GCAAATAACATTTATACAAGCCTTACAGCTACTATTTGAAGTGGAACAAGAG
ATAAGAACTTTCTCGTTTCAGCTTATTTAATAATAAAAAACACCCTTGTTTCT
ACT(SEQ ID NO: 21)

Céc virut tai td hop dugc lip ghép bing cach chuyén nhiém cic té bao VERO
bang tam cac doan hé gen khong duoc bién dbi di truyén ma héa plasmit cla virut cam,
va doan gen NS kham bing phuong phép dién di ADN plasmit (Cell Line Nucleofector®
Kit V (Lonza)) theo huéng dan st dung. Sau khi chuyén nhiém, céc té bao dugc nudi cly
trong moi trudng Optipro (Invitrogen) trong 96 giv ¢ 34°C bing cach bd sung trypsin 1
ng/ml dé dam bao su cit sau dich m3 cta tién chit to hemagglutinin thanh cac dudi don
vi HA1 va HA2. Dich chtra virut thu dugce tur té bao Vero duogc st dung dé nhiém vao
phoi ga 10 ngay tubi (SPF). Cac phdi ndy duge U trong 48 giv ¢ 34°C, sau do dich tui
niéu c¢6 chudn d6 duong tinh trong phan tng haemagglutination dugc sir dung cho viéc
nudi céy tiép theo trong phoi ga. Dich tui niéu cia 7 lan ciy chuyén dugc tinh ché bing
hé théng loc tuan hoan tiép tuyén va dong co dé luu trir. Cac dong vat duge gdy mién
dich sau khi hoa tan chét dong kho biang nuéc cit v6i thé tich twong tmg.

Vidu6

Dép tng bao vé vadi cac chung di tuong dong cua virut cim A va B khi giy nhiém

ddi chimg cho chubt

Kha nang bao vé ddi véi cac thé bién di khang nguyén di twong dong cua virut
cim dugc xac dinh bang cach gay mién dich qua duong miii bing vecto cim & 6,8 log
EID50/chudt véi thé tich 50pl trong khi gdy mé nhe, mot hodc hai l4n trong giai doan 3

tudn. Vao ngay hai mot sau lan gdy mién dich cudi cung, cac dong vat duge gy nhiém

-53-



36090

d6i ching bang cac chung ctim di twong ddng giy bénh cho chudt: virut cim tuong dong
A/California/7/09 (HIN1pdm) hodc di tuong dong A/Aichi/2/68 (H3N2),
A/Mississippi/85/1(H3N2) hodc B/Lee/40 véi lidu twong tng 1a 3-5 LD50.

Nhu nhin thiy trén FIG.9A, giy nhiém ddi chimg cho chudt khong c¢6 mién dich
bing virut HINIpdm din dén gy tir vong 90% trudng hgp. Tuy nhién, chudt dugc gay
mién dich mot hodc hai 1an bang ché pham virut da dugc bao vé tranh khoi tir vong.

Nhu nhin thiy trén FIG. 3B9B, gdy nhiém d6i chung cho chudt khong c6 mién
dich bang virut A/Aichi/2/68 (H3N2) d?ln dén gay tr vong 100% truong hop. Tuy nhién,
chudt duoc gy mién dich mot hodc hai lan bang ché phém virut da dugc bao vé tranh
khoi tir vong.

Nhu nhin thdy trén FIG.9C, gdy nhiém d6i chung cho chudt khong ¢6 mién dich
bang virut A/Mississippi/85/1(H3N2) dan dén gy tir vong 100% trudong hop. Tuy nhién,
chudt duge gay mién dich mot hodc hai 14n bang ché phdm virut da duge bao vé 100%
tranh khoi tr vong.

Nhu nhin thdy trén FIG. 9D, gay nhidm dbi ching cho chudt khong c6 mién dich
bang virut cim B/Lee/40 din dén gy tir vong 100% trudng hop. Tuy nhién, chudt duoc
gdy mién dich hai 1an bang ché pham virut di duoc bao vé 60% so véi d6i chung.

Do do, vecto ciim mang doan gen NS kham thé hién cac dic tinh cla vacxin cim
phd quét c6 hidu qua khang lai typ phu khang nguyén di twong ddng clia ca virut cim A
va virut cim B.

Vidu7

Pap mg bao vé dbi véi ching cim A (H3N2) di twong ddng khi giy nhiém déi

chime cho chdn

Chdn duge td chirc Y té thé gii khuyén nghi 1a dong vat t6i wu dé nghién ctru
hiéu qua cua vacxin cum va duoc chét. Kha ning bao vé khang lai céac bién thé ctia khang
nguyén di twong dong clia virut cim duge xéc dinh bang cach gay mién dich cho chén (9
con chdn trong mdt nhom) bang vecto cim dugc tao ra trong Vi du 5 vdéi lidu 7,5 log
EID50/chdn, duge st dung qua dudng mili v6i thé tich 500pl khi gay mé nhe, mdt hodc
hai 14n trong thoi gian 3 tudn. Vo thoi diém 21 ngay sau lan gay mién dich cubi cling,
cac dong vat dugc gdy nhiém bang virut gdy bénh cho chdn A/St.Petersburg/224/2015
(H3N2). Nhu thé hién trén FIG.10A, viéc gy nhi®m déi ching khong dugc mién dich
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gdy ra tang nhiét do co thé vao ngay thir hai sau khi gdy nhiém trong khi cac dong vét da
dugc ching vacxin khong cé dap ing nhiét do.

Téac dung cia viéc ching vacxin dbi v6i viec nhan 1én cta virut d6i chimg trong
duong hd hép cta chdn duge nghién ctru bing cach st dung nuéc rira miii liy tir cac
dong vat vao ngay thu 2, 4 va 6 dé xac dinh ndng d6 cua virut gdy nhiém bang cach
chudn do liéu gay doc té bao 50% trong mdi trudng t€ bao MDCK. Nhu nhin thiy trén
FIG.10B, gy nhiém ddi chting cho céc con chdn khong duge mién dich dan dén sy nhan
1én chu dong cua virut ma khong lam giam dang ké cac muc chudn do cho dén ngay thi
6. Khi gay mién dich mot 1An cho chdn, ¢6 sy giam dang ké mirc chuén d¢ virut vao ngay
4 va 6 sau khi gy mian dich. Sau khi gy mién dich hai 1n, c6 sy giam 16n, hon 100 1an
mrc chuén do virut ngay vao ngdy thi hai sau khi géy nhiém cho dong vat.

Do d6, thdm chi ngay khi chiing vacxin mot 1an cho chdn bang vecto ciim d3 mang
dén su bao vé tbi wu khong c6 cac biéu hién 14m sang nhu phan Umg v6i nhiét do va loai
trir nhanh c4c chung dbi chang di trong dong khoi duong ho hép. Viéc gay mién dich lap
lai thuc dy qua trinh thai loai virut.

Vidug

T4c dung chdéng ung thu ctia vecto ctim ma hoa protein Esat6 ctia Mycobacteria

Kha ning chéng ung thu ctia vecto ciim giam doc lyc mang doan gen NS kham c6
gen Nep di tuong dong dugc xac dinh bang cach didu tri bang virut gy ra ung thu da &
chudt duoc tao ra bang cach dua 10° t& bao B16 trong thé tich 30pl vao vi tri dudi da
chén sau bén phai. Mdi nhém c6 10 dong vat. Liéu phap nay duoc thuc hién vao ngay thi
5 sau khi st dung céac té bao ung thu, bang céach tiém 30pl ché pham virut hodc dung dich
dém photphat tryc tiép vao ving u phat trién. Viéc tiém nay dugc thuc hién 4 1an vao mdi
ngay tht ba, sau d6 muc do ting thé tich cua chan dugc tiém va ti 18 sdng sot ctia dong
vat dugce danh gia trong 85 ngay. Cac dong vat co6 u to t6i kich thude 2000mm? dugc gy
chét nhe nhang vi 1y do dao dirc va dugc coi la da chét.

Bénh ung thu da dugc diu tri bang veco biéu hién khdng nguyén Mycobacteria
Esat6 trong thiét ké cung cip cho viéc cit sau dich mi qua trung gian 2A cla protein
Esat-6 tir ving dau tan cting C ctia Protein NS1 dugc cit ctia virut cim NS124-2A-Esat6
(FIG.3, SEQ ID NO:12). Chéit diéu tri d6i ching 1a virut NS124/Nep-Len khong c6 céc

doan cai cua protein Mycobacteria.
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FIG. 6A thé hién cac két qua do thé tich ban chan vao ngay 19 sau khi sir dung céc
té bao u. Ngac nhién phat hién ra 1a thé tich ban chén trung binh nho nhét 13 & con chuot
nhén lidu phap diéu tri bing vecto biéu hién proteinEsat6. Két qua nay cho thdy sy twong
ung véi kha nang séng sot cta chudt trong mot khoang thoi gian quan sat dai 85 ngay
(FIG.6B). Ba trong s6 muoi dong vat thudc nhom NS124-2A-Esat6 duge thay 1a khong
c6 sy phat trién cta khoi u, trong khi d6 cac dong vét thudc cac nhom khac chét vao ngay
60. Do do, cac sb liéu thu duge thé hién uvu diém cua vecto tri ung thu ma hoa khang
nguyén vi khuén.

Vidu 10

Tao ra vacxin dua trén virut cim dé st dung qua duong mfii

Vacxin chita vecto cim dugc tao ra trong vi du 1 hodc vi du 5 v6i luong tix 6,5 dén
8.5 log 50% lidu nhiém vao phéi thai (EID50)/ml, va va dung dich dém dugc 1am on dinh
chtra dung dich clorua 0,9% theo trong luong, 0,5% theo trong luong L-carnosin, 2,5%
theo trong lugng sucroza, 1% theo trong luong albumin tai to hop, 1% theo trong luong
L-arginin va 3% theo trong lugng tinh bt hydroxyetyl 130/0,4 (trong luong phén tu la
130 kDa, murc do thay thé phan tir 12 0,4).

Vidull

Tao ra vacxin dua trén virut cim dé gy mién dich qua duong mii

Vacxin chtta vecto cim dugc tao ra trong vi du 1 hodc Vi du 5 voi lidu gay nhiém
phoi tr 6,5 dén 8,5 log 50% (EID50)/ml, va dung dich dém dugc lam 6n dinh chtra 0,9%
theo trong luong dung dich clorua, 0,1% theo trong lugng L-carnosin, 2,5% theo trong
luongsucroza, 1% theo trong luong albumin tai td hop, 1% theo trong lugng L-arginin va
3% theo trong lwong tinh bot hydroxyetyl 130/0,4 (trong lwong phan tir la 130 kDa, mirc
d6 thay thé phan tir 12 0,4).

Vidu 12

Tao ra vacxin dua trén virut cim véi muc dich diéu tri ung thu

Vacxin chita vecto ctim dugc tao ra trong vi du 1 hodc Vi du 5 voi lidu nhiém phoi
latr 6,5 dén 10,5 log 50% (EID50)/ml, va dung dich dém dugc lam 4n dinh chtra 1,35%
theo trong luong dung dich clorua, 0,5% theo trong lwong L-carnosin, 1% theo trong
lurong albumin tai t6 hop, 1% theo trong lugng L-arginin va 3% theo trong lugng tinh bot

hydroxyetyl 130/0,4 (trong luong phén tir 1a 130 kDa, mutrc do thay thé phan tir 1 0,4).
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1. Virut cim A nhuge doc tao ra ddp tng bao vé chéo khang lai virut cam A va B, chira
doan NS kham bao gom khung doc dugc cit cta protein NS1 va trinh tu gen ngoai lai
Nep, trong d6 khung doc dugc cit ctia protein NS1 thu duge tir typ phu virut cim HIN1
va trinh tu gen ngoai lai Nep thu dugc tir typ phu virut cim H2N2 va khung doc dugc cit
ma hoa protein NS1 chtra 124 gbc axit amin ¢ trinh ty SEQ ID NO:4.

2. Vecto virut cum nhugc doc biéu hién protein hodc mot doan cua nd dugce chon tur
nhém bao gém cac protein hogc cac doan ciia né tir vi khuén, virut va dong vat nguyén
sinh, trong d6 vecto 1a virut cim A nhugc doc theo diém 1, trong d6 khung doc duoc cat
cuia gen protein NS1 bang doan ci c6 trinh ty cua it nhat mot gen chuyén ma hoa mot
protein hodc mdt doan cta nd tir vi khuén, virut, va dong vat nguyén sinh c6 tinh gy
bénh.

3. Vecto virut cim nhuoc doc theo diém 2, protein hogc mt doan cua né dugce chon tur
nhém bao gém céc protein tir virut cim A, virut cim B, vi khuén lao, virut herpes, virut
hop bao duong ho hép, virut gdy suy gidm mién dich & nguoi, virut viém gan C, ky sinh
tring sbt rét, Trichomonas, Trypanosoma, Leishmania, Chlamydia, chét giy bénh “sbt
lan séng”, hodc hdn hop céc protein nay.

4. Vecto virut cim nhuoc doc theo diém 2, trong d6 protein hoac doan ciia n6 bao gbm tir
10 dén 400 axit amin.

5. Vecto virut cim nhuoc doc theo diém 2, trong d6 doan cai ma hoa vung protein HA
thu dugc tir virut cum.

6. Vecto virut cim nhuoc doc theo diém 5, trong d6 vung protein HA 13 ving dudi don
vi HA2 duoc chon tir nhom bao gém 1-185 axit amin thu dugc tir virut cam A, 1-186 axit
amin thu duoc tir virut cim B, 23-185 axit amin thu dugc tir virut cam A, hodc 65-222
axit amin thu dugc tir virut cam A.

7. Vecto virut cim nhugc doc theo diém 2, trong d6 doan cai ma hoa trinh ty cia ving
dué6i don vi HA2 cia virut cim A hodc cim B ¢6 tur 1 dén 21 axit amin va trinh tu ving

protein NP cua virut cim A c6 tir 243 dén 251 axit amin.
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8. Vecto virut cum nhuoc doc theo diém 2, trong d6 doan cai ma hoa protein ESAT-6,
Ag85A, Ag85B, Mpt64, HspX, Mtb8.4, hodc 10.4 cta vi khuan lao, hoic mot doan cia
no.
9. Vecto virut cim nhugc doc theo diém 8, trong d6 trinh ty hé gen virut chira thém trinh
tr ma hoa peptit 2A tu cit & gitra khung doc dugc cit ctia gen protein NS1 va doan cai
ma hoéa protein ESAT6.
10. Vecto virut cam nhugc doc biéu hién protein virut cim hodc mot doan cta no, trong
do vecto nay 1a virut cm A nhugc doc theo diém 1, trong d6 khung doc dugc cit cia gen
protein NS1 duoc kéo dai béng doan cai c6 trinh ty ma hoa axit amin 1-21 cua protein
HA2 virut cim B va axit amin 243-251 cta protein NP virut cim A.
11. Vecto virut ctim nhuge doc c6 hoat tinh tiéu diét té bao ung thu, trong d6 vecto nay 1a
virut cam A nhugc ddc theo diém 1, trong d6 khung doc duoc cat cia gen protein NS1
duoc kéo dai bang doan cai co trinh ty ma hoa protein ESAT-6 cta vi khuan lao hodc
mot doan cua no.
12. Vecto virut cam nhuge ddc theo diém 11, trong d6 protein hodc mdt doan cua n6 bao
gbm tir 10 dén 400 axit amin.
13. Vecto virut cum nhugce doc theo diém 11, trong d6 khung doc dugc cit cua gen
protein NS1 dugc kéo dai bang doan cai c6 trinh ty ma hoa peptit 2A tu cit.
14. Vecto virut cam nhuogc ddc tao ra ddp ung bao vé chéo khang lai virut cim A va B,
bao gdm:

trinh tu nucleotit cia gen protein PB2 12 SEQ ID NO: 14 hodc trinh tu nucleotit ¢
it nhit 95% do twong ddng vé trinh tw véi SEQ ID NO: 14;

trinh ty nucleotit ctia gen protein PB1 1a SEQ ID NO: 15 hodc trinh ty nucleotit ¢6 |
it nhat 95% d6 twong ddng vé trinh tu véi SEQ ID NO: 15;

trinh tu nucleotit cia gen protein PA 1a SEQ ID NO: 16 hodc trinh ty nucleotit co6
it nhit 95% do twong ddng vé trinh tw véi SEQ ID NO: 16;

trinh tu nucleotit ctia gen protein NP 1a SEQ ID NO: 17 hodc trinh tu nucleotit c6
it nhit 95% do twong ddng vé trinh tw véi SEQ ID NO: 17;

trinh tu nucleotit cia gen protein M 12 SEQ ID NO: 18 hodc trinh tu nucleotit ¢0 it
nhét 95% do twong dong vé trinh tu véi SEQ ID NO: 18;
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trinh tu nucleotit ciia gen protein HA 1a SEQ ID NO: 19 hodc trinh ty nucleotit co
it nhit 95% do twong ddng vé trinh tu v6i SEQ ID NO: 19;

trinh tu nucleotit cia gen protein NA 12 SEQ ID NO: 20 hodc trinh tu nucleotit c6
it nht 95% do twong ddng vé trinh tu véi SEQ ID NO: 20;

trinh tu nucleotit cia gen protein NS kham 1a SEQ ID NO: 21 bao gém:

khung doc ctia protein NS1 thu dugc tir A/PR/8/34 (HINI1) cim, trong d6 khung
doc nay dugc cat va ma héa protein NS1 bao gbm 124 gbc axit amin,

va trinh tu gen Nep thu dugc tir virut cim gidng A/Singapore/1/57 (H2N2) hodc

trinh tu nucleotit c6 it nhit 95% murc d6 twong dong trinh tu v6i SEQ ID NO: 21;

trong d6 khung doc duogc cit cua protein NS1 nay dugc kéo dai bang doan cai c6
trinh ty nucleotit ma héa peptit dung hop ciia ving dudi don vi HA2 virut cim B va trinh
tu nucleotit ma hoa epitop té bao B bao toan cia nucleoprotein virut cim A (NP).
15. Vecto virut cim nhuge doc theo diém 14, trong d6 trinh ty nucleotit ciia protein gen
NS kham dugc néu trong SEQ ID NO: 21.
16. Ché phdm midn dich gdy dap ung mién dich khang lai bénh nhiém khuan & bénh
nhan, chira mot luong ¢ hiéu qua cua vecto virut cum nhuoc doc theo diém 2 va chét
mang dugc dung
17. Dugc phim dé ngan ngira bénh cim, chita mot lugng c6 hiéu qua cua vecto virut cim
nhugc doc theo didm 14 va chét mang dugc dung.
18. Ché phim mién dich hodc dugc phdm theo diém 16 hodc 17, lan luot chira tir 6,5 dén
10,5 log EID50/ml virut cim A nhuoc doc va dung dich dém chua tir 0 dén 1,5% theo
trong lugng mubi don tri, tir 0 dén 5% theo trong luong hop chét chia imidazol, tir 0 dén
5% theo trong lugng thanh phan cacbohydrat, tir 0 dén 2% theo trong lugng thanh phén
protein, tir 0 dén 2% theo trong lugng thanh phén axit amin, va tir 0 dén 10% theo trong
lugng tinh bot dugce hydroxyetylat hoa
19. Ché pham midn dich theo diém 16, trong d6 dung dich dém chtra 0,5 dén 1,5% theo
Uongluqngrnuéidontﬂ,Oiﬂ.dé1596th60110ng1uqngkmn>chétch&ainﬂdazoLtﬁ'1dén
5% theo trong lugng thanh phin cacbohydrat, tir 0,1 dén 2% theo trong lugng thanh phan
protein, tir 0,01 dén 2% theo trong lugng thanh phan axit amin, va tir 1 dén 10% theo
trong luong tinh bot dugce hydroxyetylat hoa.
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20. Ché phém mién dich theo diém 19, trong do mudi don tri 12 natri clorua, thanh phén
cacbohydrat 12 sucroza, trehaloza, hogc lactoza, thanh phén protein la albumin téai t6 hop
clia ngudi, casiton, lactalbumin hydrolysat hodc gelatin, thanh phan axit amin 1a arginin,
glyxin hodc natri glutamat, va hop chit chra imidazol 13 L-carnosin hodc N,N'-bis[2-
(1H-imidazol-5yl)etyl]propandiamit.

21. Vacxin khéng lai bénh cim chita mdt lugng c6 hiéu qua cua vecto virut cim nhuoc
doc theo diém 1 va chat mang duge dung.

22. Vacxin khang lai bénh ciim cta vecto virut cim nhuoc doc theo didm 14 va chét
mang dugc dung.

23. Vacxin theo diém 21 hodc 22, chua tir 6,5 dén 10,5 log EID50/ml vecto virut cim
nhugc doc va dung dich dém chtra tir 0 dén 1,5% theo trong luong mudi don tri, tir 0 dén
5% theo trong lwong hop chét chira imidazol, tir 0 dén 5% theo trong lugng thanh phin
cacbohydrat, tir 0 dén 2% theo trong lwong thanh phﬁn protein, tr 0 dén 2% theo trong
luong thanh phan axit amin va tr 0 dén 10% theo trong luwong tinh bot dugc
hydroxyetylat hoa.

24. Vacxin theo diém 23, trong d6 dung dich dém chua tir 0,5 dén 1,5% theo trong luong
mubi don tri, tir 0,01 dén 5% theo trong lugong hop chit chtra imidazol, tur 1 dén 5% theo
trong lugng thanh phan cacbohydrat, tr 0,1 dén 2% theo trong luong thanh phan protein,
tir 0,01 dén 2% theo trong lwong thanh phan axit amin, va tir 1 dén 10% theo trong luong
tinh bot dugc hydroxyetylat hoa.

25. Vacxin theo diém 24, trong d6 mudi don tri 13 natri clorua, thanh phén cacbohydrat 12
sucroza, trehaloza, hodc lactoza, thanh phﬁn protein 1a albumin tai td hop cda nguoi,
casiton, lactalbumin hydrolysat hodc gelatin, thanh phén axit amin 13 arginin, glyxin hodc
natri glutamat va hop chit chira imidazol 1a L-carnosin hodc N,N'-bis[2-(1H-imidazol-
5yl)etyl]propandiamit.

26. Dugc phim dé diéu tri bénh ung thu & ddi twong, bao gdm vecto virut cim nhugc doc
theo didm 11 vé6i lwong hiéu qua va chit mang dugc dung.

27. Duoc phém theo diém 26, bao gém 8,5 dén 10,5 log EID50/ml vecto virut cam nhuoc
doc va dung dich dém chtra tr 0 dén 1,5% theo trong lugng mudi don tri, tir 0 dén 5%
theo trong lugng hogp chét chira imidazol, tir 0 dén 5% theo trong lugng thanh phan
cacbohydrat, tir 0 dén 2% theo trong lugng thanh phan protein, tr 0 dén 2% theo trong
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luong thanh phén axit amin, va tur 0 dén 10% theo trong lugng tinh bot dugc
hydroxyetylat hoa.

28. Duoc phém theo diém 27, trong d6 dung dich dém chua tr 0,5 dén 1,5% theo trong
luong mubi don tri, 0,01 dén 5% theo trong lugng hop chit chira imidazol, tir 1 dén 5%
theo trong luong thanh phén cacbohydfat, tr 0,1 dén 2% theo trong lugng thanh phén
protein, tir 0,01 dén 2% theo trong lwong thanh phan axit amin, va tr 1 dén 10% theo
trong luong tinh bot dugc hydroxyetylat hoa.

29. Dugc phdm theo diém 28, trong d6 mubi don tri 1a natri clorua, thanh phan
cacbohydrat 1a tinh bdt, thanh phan protein 12 albumin ngudi, thanh phén axit amin 12
arginin, va hop chit chta imidazol 13 L-carnosine hodc N,N'-bis[2-(1H-imidazol-

5yl)etyl]propandiamit.
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FIG. 2
(A)

AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGA
TTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTC
CTTGATCGGCTTCGCCGAGATCAGAAATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTG
GACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAA
TCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACA
TGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAG
GCCCTCTTTGTATCAGAATGGACCAGGCGATCATGGATAAAAACATCATACTGAAAGCGA
ACTTCAGTGTGATTTTTGACCGGCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGA
GGGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTTCCAGGACATACTGCTGAGGAT
GTCAAAAATGCAGTTGGAGTCCTCATCGGAGGACTTGAATGGAATGATAACACAGTTCG
AGTCTCTGAAACTCTACAGAGATTCGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTC
CACTCACTCCAAAACAGAAACGAGAAATGGCGGGAACAATTAGGTCAGAAGTTTGAAGA
AATAAGATGGTTGATTGAAGAAGTGAGACACAAACTGAAGGTAACAGAGAATAGTTTTG
AGCAAATAACATTTATGCAAGCCTTACATCTATTGCTTGAAGTGGAGCAAGAGATAAGAA
CTTTCTCATTTCAGCTTATTTAATAATAAAAAACACCCTTGTTTCTACT (SEQ ID NO:1)

(B)
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGA
TTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTC
CTTGATCGGCTTCGCCGAGATCAGAAATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTG
GACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAA
TCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACA
TGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAG
GCCCTCTTTGTATCAGAATGGACCAGGCGATCATGTGATAATAAAGTGTGATTTTTGACCG
GCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATT
TCACCATTGCCTTCTCTTCCAGGACATACTAATGAGGATGTCAAAAATGCAATTGGGGTC
CTCATCGGAGGACTTGAATGGAATGATAACACAGTTCGAGTCTCTAAAACTCTACAGAGA
TTCGCTTGGTGAAACAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAACAGAAACG
GAAAATGGCGAGAACAATTAGGTCAAAAGTTCGAAGAAATAAGATGGCTGATTGAAGAA
GTGAGACACAAATTGAAGATAACAGAGAATAGTTTTGAGCAAATAACATTTATGCAAGCC
TTACAGCTACTATTTGAAGTGGAACAAGAGATAAGAACTTTCTCGTTTCAGCTTATTTAAT
AATAAAAAACACCCTTGTTTCTACT (SEQ ID NO:2)

(C)
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGA
TTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTC
CTTGATCGGCTTCGCCGAGATCAGAAATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTG
GACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAA
TCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACA
TGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAG
GCCCTCTTTGTATCAGAATGGACCAGGCGATCATGTGATAATAAAGTGTGATTTTTGACCG
GCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATT
TCACCATTGCCTTCTCTTCCAGGACATACTAATGAGGATGTCAAAAATGCAATTGGGGTC
CTCATCGGAGGACTTGAATGGAATGATAACACAGTTCGAGTCTCTAAAACTCTACAGAGA
TTCGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAACAGAAACG
GAAAATGGCGAGAACAATTAGGTCAAAAGTTCGAAGAAATAAGATGGCTGATTGAAGAA
GTGAGACACAAATTGAAGATAACAGAGAATAGTTTTGAGCAAATAACATTTATACAAGCC
TTACAGCTACTATTTGAAGTGGAACAAGAGATAAGAACTTTCTCGTTTCAGCTTATTTAAT
AATAAAAAACACCCTTGTTTCTACT (SEQ ID NO:3)
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FIG. 3

NS124/Nep-Len

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM (SEQ 1D NO:4)

NS124-HA2(A)-185

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-GLFGAIAGFIEGGWTGMIDGWYGYHH
QNEQGSGYAADQKSTQNAINGITNKVNTVIEKMNIQFTAVGKEFNKLEKRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDF
HDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNREKVDGVKLESMGIYQ (SEQ ID
NO:5)

NS124-HA2(A)-65-222
MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-AVGKEFNKLEKRMENLNKKVDDGFLDI
WTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNREKVDG
VKLESMGIYQILAIYSTVASSLVLLVSLGAISFWIMCSNGSLQCRICI (SEQ ID NO:6)

NS124-HA2(A)-23-185

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-GYHHQNEQGSGYAADQKSTQNAINGI
TNKVNTVIEKMNIQFTAVGKEFNKLEKRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEI
GNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNREKVDGVKLESMGIYQ (SEQ ID NO:7)

NS124-HA2(B)-186

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG- GFFGAIAGFLEGGWEGMIAGWHGYT
SHGAHGVAVAADLKSTQEAINKITKNLNSLSELEVKNLQRLSGAMNGLHDEILELDEKVDDLRADTISSQIELAVLLSNEGIINSEDE
HLLALERKLKKMLGPSAVEIGNGCFETKHKCNQTCLDRIAAGTFNAGDFSLPTFD (SEQ ID NO:8)

NS124-Fus(A)-NP
MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-GLFGAIAGFIEGGWTGMIDGW-GG-RESRNPGNA (SEQ (D
NO:9)

NS124-Fus(B)-NP
MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG- GFFGAIAGFLEGGWEGMIAGW -GG-RESRNPGNA (SEQ ID
NO:10

NS124-Esaté
MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA

SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-MTEQQWNFAGIEAAASAIQGNV
TSIHSLLDEGKQSLTKLAAAWGGSGSEAYQGVQQKWDATATELNNALQNLARTISEAGQAMASTEGNVTGMFA (SEQ ID

NO:11)

NS124-2A-Esat6
MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-NFDLLKLAGDVESNPGP-
MTEQQWNFAGIEAAASAIQGNVTSI HSLLDEGKQSLTKLAAAWGGSGSEAYQGVQQKWDATATELNNALQNLARTISEAGQA
MASTEGNVTGMFA (SEQ ID NO:12)

NS124-HSV-2ASY

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-AAA-NLLTTPKFT-AAA-RMLGDVMAV-AAA-NLLTTPKFT-AAA-

RMLGDVMAYV (SEQ ID NO:13)
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agcgaaagcaggtcaattatattcaatatggaaagaataaaagaactacgaaatctaatgtcgca gtctegcacccgegagatact
cacaaaaaccaccgtggaccatatggccataatcaagaagtacacatcaggaagacaggagaagaacccagcacttaggatga
aatggatgatggcaatgaaatatccaattacagcagacaagaggataacggaaatgattcctgagagaaatgagcaaggacaaa
ctttatggagtaaaatgaatgatgccggatcaga ccgagtgatggtatcacctctggcetgtgacatggtggaataggaatggacca
ataacaaatacagttcattatccaaaaatctacaaaacttattttgaaagagtcgaaaggctaaagcatggaacctttggccctgtc
cattttagaaaccaagtcaaaatacgtcggagagtigacataaatcctggteatgeagatctcagtgecaaggaggeaca ggatgt
aatcatggaagttgttttccctaacgaagtgggagccaggatactaacatcggaatcgcaactaacgataaccaaagagaagaaa
gaagaactccaggattgcaaaatttctcctttgatggtigeatacatgttggagaga gaactggtccgcaaaacgagattectecca
gtggctggtggaacaagcagtgtgtacattgaa gtgttgcatttgactcaaggaacatgctgggaacagatgtatactccaggagg
ggaagtgagga atgatgatgttgatcaaagcttgattattgctgctaggaacatagtga gaagagctgcagtatcagcagatccact
agcatctttattggagatgtgccacagcacacagattggtggaatta ggatggtagacatccttaggcagaacccaacagaagage
aagccgtggatatatgcaaggetgcaatgggactgagaattageteatecttca gttttggtggattcacatttaagagaacaageg
gatcatcagtcaagagagaggaagaggtgcttacgggcaatcttcaaacattgaagataagagtgcatgagggatatgaagagtt
cacaatggttgggagaagagcaacagccatactcagaaaagcaaccagga gattgattcagctgatagtgagtgggagagacga
acagtcgattgccgaagcaataattgtggecatggtattttcacaaga ggattgtatgataaaagcagtcagaggtgatctgaatttc
gtcaatagggcgaatca acgattgaatcctatgcatcaacttttaagacattttcagaaggatgcgaaa gtgctttttcaaaattggg
gagttgaacctatcgacaatgtgatggga atgattgggatattgcccgacatgactccaagcatcgagatgtcaatga gaggagtg
agaatcagcaaaatgggtgtagatgagtactccagcacggagaggsta gtggtgagcattgaccgttttttgagaatccgggacca
acgaggaaatgtactactgtctcccgaggaggtcagtgaaacacagggaacagagaaactgacaataacttactcatcgtcaatg
atgtgggagattaatggtcctgaatcagtgttggtcaatacctatcaatggatcatcagaaactgggaaactgttaaaattcagtggt
ccca gaaccctacaatgctatacaataaaatggaatttgaaccatttcagtcttta gtacctaaggccattagaggccaatacagtg
ggtttgtaagaactctgttccaacaaatgagggatgtgcttgggacatttgataccgeaca gataataaaacttcttcccttegeage
cgctecaccaaagcaaagtagaatgeagttctecteatttactgtgaatgtga ggggatcaggaatgagaatacttgtaaggggca
attctcctgtattcaactataacaaggccacgaagagactcacagttctcggaaa ggatgctggeactttaactgaagacccagatg
aaggcacagctggagtggagtcegetgttctgaggggattecteattctgggcaaagaagacaa gagatatgggccagcactaag
catcaatgaactgagcaaccttgcgaaaggagagaaggctaatgtgctaattgggcaa ggagacgtggtgttggtaatgaaacgg
aaacgggactctagcatactta ctgacagccagacagcgaccaaaagaattcggatggccatcaattagtgtcgaatagtttaaaa
acgaccttgtttctact

SEQ ID NO: 14

agcgaaagcaggcaaaccatttgaatggatgtcaateegacctta cttttcttaaaagtgccagcacaaaatgetataageacaacttteecttatact
ggagaccctccttacagecatgggacaggaa caggatacaccatggatactgtcaacaggacacatcagtactcagaaa agggaagatggacaac
aaacaccgaaactggagcaccgcaactcaacccgattgatgggecactgecagaaga caatgaaccaagtggttatgcccaaacagattgtgtatt
ggaggcgatggctttecttgaggaatcccatectggtatttttga aaactcgtgtattgaaacgatggaggttgttcagcaaacacgagtagacaaget
gaca caaggccgacagacctatgactggactctaaatagaaaccaacctgetgea acagcattggccaacacaatagaagtgttcagatcaaatgg
cctcacggccaatgagtctggaaggctcatagacttecttaa ggatgtaatggagtcaatgaacaaa gaagaaatggggatcacaactcattttcag
agaaagagacgggtgagagacaatatgactaagaaaatgataacacagagaaca atgggtaaaaagaagcagagattgaacaaaaggagttat
ctaattagagcattgaccctgaacacaatgaccaaagatgctgagagagggaa gctaaaacggagagcaattgcaaccccagggatgcaaataa
gggegtttgtatactttgttgagacactggeaagga gtatatgtgagaaacttgaacaatcagggttgccagtiggaggcaatgagaagaaagcaaa
gttggcaaatgttgtaaggaagatgatgaccaattctcaggacaccga actttctttcaccatcactggagataacaccaaatggaacgaaaatcag
aatcctcggatgtttttggecatgatcacatatatgaccagaaatcagecega atggttcagaaatgttctaagtattgctccaataatgttctcaaaca
aaatggcgagactgggaaaagggtatatgtitgagagcaagagtatgaaactta gaactcaaatacctgcagaaatgctagcaagcategatttga
aatatttcaatgattcaacaagaaagaagattgaaaaaatccgaccgctcttaataga ggggactgcatcattgagecctggaatgatgatgggeat
gttcaatatgttaagcactgtattaggegtctccatectgaatcttggacaaaaga gatacaccaagactacttactggtgggatggtcttcaatectct
gacgattttgctctgattgtgaatgcacccaatcatgaa gggattcaagccggagtcgacaggttttatcgaacctgtaagctacttgga atcaatatg
agcaagaa aaagtcttacataaacagaacaggtacatttgaattcacaagttttttctatcgttatgggtttgttgcca atttcagcatggagcttccca
gttttgggetptctgggatcaacgagtcageggacatgagtattggagtta ctgtcatcaaaaacaatatgataaacaatgatcttggtccagcaaca
gctcaaatggeecttcagttgttcatcaaagattacaggtacacgta ccgatgccatataggtgacacacaaatacaaacccgaagatcatttgaaat
aaagaaactgtgggagcaaacccgttccaaagetggactgetggtctccgacggaggeeca aatttatacaacattagaaatctccacattcctgaa
gtctgectaaaatgggaattgatggatgaggatta ccaggggcgtttatgcaacccactgaacccatttgtca gccataaagaaattgaatcaatgaa
caatgcagtgatgatgccagcacatggtccagecaaaaacatgga gtatgatgctgttgcaaca acacactcctggatccccaaaagaaatcgatc
catcttgaatacaagtcaaagaggagtacttgaggatga acaaatgtaccaaaggtgctgcaatttatttgaaaaattcttccccageagttcataca
gaagaccagtcgggatatccagtatggtggaggctatggtttccagageeega attgatgcacggattgatttcgaatctggaaggataaagaaaga
agagttcactgagatcatgaagatctgttccaccattgaagagctcagacggeaaaa atagtgaatttagcttgtccttcatgaaaaaatgecttgttt
ctact

SEQ ID NO: 15
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NP

agcgaaagcaggta ctgatccaaaatggaagattttgtgcgacaatgettca atccgatgattgtcgagettgcggaaaaaacaatgaaagagtat
ggggageacctgaaaatcgaaacaaacaaatttgeageaatatgeactca cttggaagtatgcttcatgtattcagattttcacttcatcaatgage
aaggcgagtcaataatcgtagaacttggtgatccaaatgeacttttgaageaca gatttgaaataatcgagggaagagatcgeacaatggectgga
cagtagtaaacagtatttgcaacactaca ggggctgagaaaccaaagtttctacca gatttgtatgattacaaggagaatagattcatcgaaattgg
agtaacaaggagagaagttcacatatactatctggaaaaggccaataaaattaaatctgagaaaacacacatccacattttctcgttcactgggga
agaaatggccacaaaggcagactacactctcgatgaagaaagcagggc‘caggatcaaaaccagactattcaccataagacaagaaatggccag
cagaggcctctgggattcctttcgtcagtccgagagaggagaagagacaattgaa gaaaggtttgaaatcaca ggaacaatgcgcaagcttgeeg
accaaagtctcccgecgaacttctccagecttgaaaattttaga gcctatgtggatggattcgaaccgaacggctacattga gggcaagctgtctca
aatgtccaaagaagtaaatgctaga attgaaccttttttgaaaacaacaccacgaccactta gacttccgaatgggectccctgttctcageggtee
aaattcctgctgatggatgecttaaaattaageattgaggacccaa gtcatgaa ggagagggaataccgctatatgatgcaatcaaatgeatgaga
acattctttggatggaaggaacccaatgttgttaaaccaca cgaaaagggaataaatccaaattatcttctgtcatggaa gcaagtactggcagaa
ctgcaggacattgagaatgaggagaaaattccaaaga ctaaaaatatgaagaaaacaagtcagctaaagtgggeacttggtgagaacatggeac
cagaaaaggtagactttgacgactgtaaagatgta getgatttgaagcaatatgatagtgatgaaccagaattga ggtcgctagcaagttggattc
agaatga gtttaacaaggcatgcgaactgacagattcaagctggatagagctcgatgagattggagaagatgtggctccaattgaacacattgcaa
gcatgagaaggaattatttcacatcagaggtgtctcactgcagagecacaga atacataatgaagggggtgtacatcaatactgecttgcttaatge
atcttgtgcagcaatggatgatttccaattaattccaatgataagcaa gtgtagaactaaggagggaaggcgaaa gaccaacttgtatggtttcatc
ataaaaggaagatcccacttaaggaatgacaccgacgtggtaaactttgtgagcatggagttttctctcactgacccaagacttgaaccacataaat
gggagaagtactgtgttcttga gataggagatatgcttataagaagtgccataggeca ggtttcaaggeccatgttcttgtatgtgagaacaaatgg
aacctcaaaaattaaaatgaaatggggaatggagatgaggegttgectecteca gtcacttcaacaaattgaga gtatgattgaagctgagtcctct
gtcaaagagaaagacatgaccaaaga gttctttgagaacaaatcagaaacatggcccattggagagtcccccaaaggagtgga ggaaagttcca
ttgggaaggtctgcaggactttattagcaaagteggtaticaaca gcttgtatgeatctccacaactagaaggattttca gctgaatcaagaaaactg
cttcttatcgttcaggctcttagggacaa ccttgaacctgggacctttgatcttggggggctatatgaagcaattga ggagtgcctgattaatgatccc
tgggttttgctta atgcttcttggttcaactecttecttacacatgeattgagtta gttgtggca gtgctactatttgetatccatactgtccaaaaaagta
ccttgtttctact

SEQ ID NO: 16

agcaaaagcagggtagataatcactcactgagtgacatcaaaatcatggcgtcccaaggcaccaaacggtcttacgaacagatggagactgatg
gagaacgccagaatgccactgaaatcagagcatccgtcggaaaaatgattggtggaattggacgattctacatccaaatgtgcaccgaactcaaa
ctcagtgattatgagggacggttgatccaaaacagcttaacaatagaga gaatggtgctctctgettttga cgaaaggagaaataaatacctggaa
gaacatcccagtgeggggaaagatectaa gaaaac’cggaggacctatatacaggagagtaaacggaaagtggatgagagaactcatcctttatg
acaaagaagaaataaggcgaatctggegecaagctaata atggtgacgatgcaacggctggtctga ctcacatgatgatctggcattccaatttga
atgatgcaacttatcagaggacaagagctcttgttcgcaccggaatggatcccaggatgtgctctctgatgcaaggttcaactctccctaggaggtct
ggagcegeaggtgctgeagtcaaaggagttgga acaatggtgatggaattggtca ggatgatcaaacgtgggatcaatgatcggaacttctggag
gggtgagaatggacgaaaaacaagaattgettatgaaaga atgtgcaacattctcaaa gggaaatttcaaactgctgcacaaaaagcaatgatg
gatcaagtgagagagagccggaacccagggaatgctgagttcgaa gatctcacttttctagcacggtctgeactcatattga gagggtcggttgctc
acaa gtcctgcctgcctgcctgtgtgtatggacctgccgtagccagtgggtacga ctttgaaagagagggatactctctagtcggaatagaccctttc
agactgcttcaaaacagccaagtgtacagecta atcagaccaaatgagaatcca gcacacaagagtcaactggtgtggatggcatgccattctgc
cgcatttgaagatctaagagtattaagcttcatcaaagggacgaaggtgctcccaaga gggaagctttccactagaggagttcaaattgettecaat
gaaaatatggagactatggaatcaagtacacttgaactgagaagcaggtactgggccataaggaccagaagtggaggaaacaccaateaacag
agggcatctgcgggecaaatcagcatacaacctacgttctca gtaca gagaaatctcccttttgacagaacaaccattatggcagcattcaatggg
aatacagagggaagaacatctgacatgaggaccgaaatcataa ggatgatggaaagtgcaagaccagaagatgtgtctttccagggecggsga
gtcttcgagcetctcggacgaaaaggcagega gcccgatcgtgccttcctttgacatgagtaatgaaggatcttatttcttcgga gacaatgcagagg
agtacgacaattaaagaaaaatacccttgtttctact

SEQ ID NO: 17
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agcgaaagcaggtagatattgaaagatgagtcttctaaccgaggtcgaaacgtacgtactctctatcatcccgtcaggccccctcaaagccgagat
cgcacagagacttgaagatgtctttgcagggaagaacactgatcttga ggttctcatggaatggctaaagacaagaccaatcctgtcacctetgact
aaggggattttaggatttgtgttcacgetcaccgtgeccagtgagegaggactgeagegtaga cgctttgtccaaaatgeccttaatgggaacggeg
atccaaataacatggacaaagcagttaaactgtataggaagctcaagagggagataacattccatggggccaaagaaatctcactcagttattctg
ctggtgca cttgccagttgtatgggcctcatatacaacaggatgggggctgtgaccactgaagtggcatttggcctggtatgtgcaacctgtgaaca
gattgctgactcccagceateggtctcataggcaaatggtgacaacaaccaatccactaatca gacatgagaacagaatggttttagccagcactac
agctaaggctatggagcaaatggetggatcgagtgagcaageageagaggecatggaggttgetagtea gectagacaaatggtgcaagcgatg
agaaccattgggactcatcctagctccagtgetggtctgaaaaatgatcttcttgaaaatttgeaggectatcagaaa cgaatgggggtgcagatgce
aacggttcaagtgatcctctcgctattgccgcaaatatcattgggatcttgcacttgatattgtggattc’ctgatcgtctttttttcaaatgcatttaccgt
cgctttaaatacggactgaaaggagggccttctacggaaggagtgccaaagtctatgagggaagaatatcgaaaggaacagcagagtgctgtgg
atgctgacgatggtcattttgtcagcatagagctggagtaaaaaactaccttgtttctact

SEQ ID NO: 18

AGCAAAAGCAGGGGAAAATAAAAACAACCAAAatgaaggcaatactagtagtictgctatatacatttgcaaccg
caaatgcagacacattatgtataggttatcatgcaaacaattcaacagacactgtagacacagtactagaaaagaatgtaacagt
aacacactctgttaaccttctagaagacaagcataacgggaaactatgcaaactaagaggggtagccccattgcatttgggtaa
atgtaacattgctggctggatcctgggaaatccagagtgtgaatcactctccacagcaagttcatggtccta cattgtggaaacat
ctagttcagacaatggaacgtgttacccaggagatttcatcaattatgaggagctaa gagagcaattgagctcagtgtcatcatttg
aaaggtttga gatattccccaaaacaagttcatggcccaatcatgactcgaacaaaggtgtaacggcagcatgtcctcacgctgg
agcaaaaagcttctacaaaaatttaatatggctagttaaaaaaggaaattcatacccaaagctcagccaatcctacattaatgat
aaagggaaagaagtcctcgtgctgtggggcattcaccatccatctactactgctgaccaacaaagtctctatcagaatgcagatg
catatgtttttgtggggacatcaagatacagcaagaagttcaagccggaaatagcaataagacccaaagtgagggatcaagaag
ggagaatgaactattactggacactagtagagccgggagacaaaataacattcgaagcaactggaaatctagtggtaccgagat
atgcattcacaatggaaagaaatgctggatctggtattatcatttcagatacaccagtccacgattgca atacaacttgtcagaca
cccgagggtgctataaacaccagcctcccatttcagaatatacatccgatcacaattggaaaatgtccaaagtatgtaaaaagca
caaaattgagactggccacaggattgaggaatgtcecgtctattcaatctaga ggcctattcggggecattgecggcttcattgaa
ggggggtggacagggatggtagatggatggtacggttatcaccatcaaaatgagcaggggtcaggatatgcagccgacctgaa
gagcacacaaaatgccattgacaagattactaacaaagtaaactctgttattgaaaagatgaatacacagttcacagcagtgggt
aaagagttcaaccacctggaaaaaagaataga gaatttaaataaaaaagttgatgatggtttcctggacatttggacttacaatg
ccgaactgttggttctattggaaaatgaaagaactttggactaccatgattcaaatgtgaagaacttgtatgaaaaggtaagaaa
ccagttaaaaaacaatgccaaggaaattggaaacggctgctttgaattttaccacaaatgcgataacacgtgcatggaaagtgtc
aaaaatgggacttatgactacccaaaatactcagaggaagcaaaattaaacagagaaaaaatagatggggtaaagctggaat
caacaaggatttaccagattttggcgatctattcaactgtcgccagttcattggtgetggta gtcteectgggggcaatcagetictg
gatgtgctctaatgggtctctacagtgta gaatatgtatttaaGATTAGAATTTCAGAGATATGAGGAAAAACACCC
TTGTTTCTACT

SEQ ID NO: 19
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AGCAAAAGCAGGGGAAAATAAAAACAACCAAAatgaaggcaatactagtagttctgctatatacatttgcaaccgcaaa
tgcagacacattatg’catagg’ctatcatgcaaacaattcaacagacactgtagacacagtactagaaaagaatgtaacagtaacacact
ctgttaaccttctagaagacaagcataacgggaaactatgcaaactaaga ggggtagcceccattgeatttgggtaaatgtaacattgetg
gctggatcctgggaaatccagagtgtgaatcactctccacagcaagttcatggtcctacattgtggaaacatctagttcagaca atggaa
cgtgttacccaggagatttcatcaattatgaggagctaagagagcaattga gctcagtgtcatcatttgaaaggtttgagatattccccaa
aacaagttcatggcccaatcatgactcgaacaaaggtgtaacggcagcatgtcctcacgctggagcaaaaagcttctacaaaaatttaa
tatggctagttaaaaaaggaaattcatacccaaagctcagccaatcctacattaatgataaagggaaagaagtcctcgtgctgtggggc
attcaccatccatctactactgctgaccaacaaagtctctatcagaatgcagatgeatatgtttttgtggggacatcaagatacagcaaga
agttcaagccggaaatagcaataagacccaaagtgagggatcaagaagggagaatgaactattactggacactagtagagccgggag
acaaaataacattcgaagcaactggaaatctagtggtaccgagatatgcattcacaatggaaagaa atgctggatctggtattatcattt
cagatacaccagtccacgattgcaatacaacttgtcagacacccga gggtgctataaacaccagectcccatttcagaatatacatcega
tcacaattggaaaatgtccaaagtatgtaaaaagcacaaaattgagactggecacaggattga ggaatgtcccgtctattcaatctaga
gecctattcggggecattgecgecttcattgaagggggstggacagggatggta gatggatggtacggttatcaccatcaaaatgagca
ggggtcaggatatgcagccgacctgaagagcacacaaaatgccattgacaagattactaacaaagtaaactctgttattgaaaagatg
aatacacagttcacagcagtgggtaaagagttcaaccacctggaaaaaagaatagagaatttaaataaaaaagttgatgatggtttcct
ggacatttggact‘tacaatgccgaactgttggttctattggaaaatgaaagaactttggactaccatgattcaaatgtgaagaacttgtat
gaaaaggtaagaaaccagttaaaaaacaatgccaaggaaattggaaacggctgctttgaattttaccacaaatgcgataacacgtgca
tggaaagtgtcaaaaatgggacttatgactacccaaaatactcagaggaagcaaaattaaacagagaaaaaatagatggggtaaagc
tggaatcaacaaggatttaccagattttggcgatctattcaactgtcgccagttcattggtgctggtagtctccctgggggcaatcagcttc
tggatgtgctctaatgggtctctacagtgtagaatatgtatttaaGA'I'I'AGAA‘I‘I’TCAGAGATATGAGGAAAAACACCCTF
GTTTCTACT

SEQ ID NO: 20

AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGATTGCTTTCTTTGG
CATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAGAA
ATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTGGACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTG
GAGCGGATTCTGAAAGAAGAATCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTA
ACCGACATGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAGGCCCTCT
TTGTATCAGAATGGACCAGGCGATCATGggaggaggtttcttcggagetattgcetggtitcttggaaggaggatgggaaggaatgatt
gcaggttggggaggaagagagagccggaacccagggaatgcttgataataagcggccgcAGTGTGATI'ITI'GACCG GCTGGAGAC
TCTAATATTGCTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTTCCAGG
ACATACTGCTGAGGATGTCAAAAATGCAGTTGGAGTCCTCATCGGAGGACTTGAATGGAATGATAACACAGTTC
GAGTCTCTGAAACTCTACAGAGATTCGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAA
CAGAAACGAGAAATGGCGGGAACAATTAGGTCAGAAGTTTGAAGAAATAAGATGGTTGATTGAAGAAGTGAG
ACACAAACTGAAGGTAACAGAGAATAGTTTTGAGCAAATAACATTTATGCAAGCCTTACATCTATTGCTTGAAGT
GGAGCAAGAGATAAGAACTTTCTCATTTCAGCTTATTTAATAATAAAAAACACCCTTGTTTCTACT

SEQ ID NO: 21
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DANH MUC TRINH TU

<110> OBSCHESTVO S OGRANICHENNOI OTVETSTVENNOSTIYU «PHARMENTERPRISES>»
<120> VIRUT COM A NHUQC POC, VECTO VIRUT CUM NHUQC DOC VA DUQC PHAM CHUA
VECTO NAY

<130> 2420-301559RU/061

<140>

<141>

<150> 2015147703

<151> 06.11.2015

<150> 2016111907

<151> 30.03.2016

<160> 21

<170> PatentIn version 3.5

<210> 1

<211> 890

<212> ADN

<213> Virut cim A

<220>

<223> Doan NS cua virut cam A/PR/8/34 (HIN1)

<400> 1

agcaaaagca gggtgacaaa gacataatgg atccaaacac tgtgtcaagc tttcaggtag 60
attgctttet ttggcatgtc cgcaaacgag ttgcagacca agaactaggt gatgccccat 120
tcecttgatcg gcttcgeccga gatcagaaat ccctaagagg aaggggcagce actcttggtc 180
tggacatcga gacagccaca cgtgctggaa agcagatagt ggagcggatt ctgaaagaag 240
aatccgatga ggcacttaaa atgaccatgg cctctgtacc tgcgtcgegt tacctaaccg 300
acatgactct tgaggaaatg tcaagggaat ggtccatgct catacccaag cagaaagtgg 360
caggccctct ttgtatcaga atggaccagg cgatcatgga taaaaacatc atactgaaag 420
cgaacttcag tgtgattttt gaccggctgg agactctaat attgctaagg gctttcaccyg 480
aagagggagc aattgttggc gaaatttcac cattgccttce tcttccagga catactgctg 540
aggatgtcaa aaatgcagtt ggagtcctca tcggaggact tgaatggaat gataacacag 600
ttcgagtctc tgaaactcta cagagattcg cttggagaag cagtaatgag aatgggagac 660
ctccactcac tccaaaacag aaacgagaaa tggcgggaac aattaggtca gaagtttgaa 720
gaaataagat ggttgattga agaagtgaga cacaaactga aggtaacaga gaatagtttt 780
gagcaaataa catttatgca agccttacat ctattgcttg aagtggagca agagataaga 840
actttctcat ttcagcttat ttaataataa aaaacaccct tgtttctact 890
<210> 2

<211> 869

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Doan NS téai td hop cua Virut ctm A cé khung doc md duoc cit cua

protein NS1 va trinh ty Nep thu dugc tu virut A/Singapore/1/57 (H2N2)

<400> 2

agcaaaagca gggtgacaaa gacataatgg atccaaacac tgtgtcaagc tttcaggtag 60
attgctttct ttggcatgtc cgcaaacgag ttgcagacca agaactaggt gatgccccat 120
tccttgatcg gcttcgeccga gatcagaaat ccctaagagg aaggggcagc actcttggtc 180
tggacatcga gacagccaca cgtgctggaa agcagatagt ggagcggatt ctgaaagaag 240
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aatccgatga
acatgactct
caggccctct
accggctgga
aaatttcacc
gggtcctcat
agagattcgce
aacggaaaat
gaagtgagac
gccttacagce
taataataaa

<210> 3

<211> 869
<212> ADN
<213>

<220>
<223>

ggcacttaaa
tgaggaaatg
ttgtatcaga
gactctaata
attgccttct
cggaggactt
ttggtgaaac
ggcgagaaca
acaaattgaa
tactatttga
aaacaccctt

atgaccatgg
tcaagggaat
atggaccagg
ttgctaaggg
cttccaggac
gaatggaatg
agtaatgaga
attaggtcaa
gataacagag
agtggaacaa
gtttctact

Trinh tu nhan tao

36090

cctctgtacc
ggtccatgct
cgatcatgtg
ctttcaccga
atactaatga
ataacacagt
atgggagacc
aagttcgaag
aatagttttg
gagataagaa

tgcgtcgegt
catacccaag
ataataaagt
agagggagca
ggatgtcaaa
tcgagtctct
tccactcact
aaataagatg
agcaaataac
ctttctegtt

tacctaaccg
cagaaagtgg
gtgatttttg
attgttggcg
aatgcaattg
aaaactctac
ccaaaacaga
gctgattgaa
atttatgcaa
tcagcttatt

300
360
420
480
540
600
660
720
780
840
869

Poan NS tai td hogp cla Virut cum A cbé khung doc md dugc cidt cua

protein NS1 va trinh tu Nep thu dugc tu virut A/Leningrad/134/47/57 (H2N2)

<400> 3

agcaaaagca
attgectttct
tcecttgateg
tggacatcga
aatccgatga
acatgactct
caggccctet
accggctgga
aaatttcacc
gggtcctcat
agagattcgc
aacggaaaat
gaagtgagac
gccttacage
taataataaa

<210> 4

<211> 124
<212> PRT
<213>
<220>
<223>

<400> 4

Met Asp
1

Trp His

Pro Phe

Arg Gly
Gly Lys
Ala Leu

Thr Asp

Pro
Val
Leu
Ser
Gln
Lys

Met

gggtgacaaa
ttggcatgtc
gcttcgecga
gacagccaca
ggcacttaaa
tgaggaaatg
ttgtatcaga
gactctaata
attgccttct
cggaggactt
ttggagaagc
ggcgagaaca
acaaattgaa
tactatttga
aaacaccctt

Protein NS1 dugc cit

Asn Thr Val

5
Lys
20
Arg
35
Leu
50
Val
65
Thr
80
Leu
95

Arg
Asp
Thr
Ile
Met

Thr

Arg
Leu
Gly
Glu
Met

Glu

gacataatgg
cgcaaacgag
gatcagaaat
cgtgctggaa
atgaccatgg
tcaagggaat
atggaccagg
ttgctaaggg
cttccaggac
gaatggaatg
agtaatgaga
attaggtcaa
gataacagag
agtggaacaa
gtttctact

Trinh ty nhan tao

Ser Ser

Val Ala
Arg Arg
Leu Asp
Arg Ile
Ala Ser

Glu Met

cbd doan

Phe
Asp
Asp
Ile
Leu
Val

Ser

atccaaacac
ttgcagacca
ccctaagagg
agcagatagt
cctectgtacc
ggtccatgct
cgatcatgtg
ctttcaccga
atactaatga
ataacacagt
atgggagacc
aagttcgaag
aatagttttg
gagataagaa

Gln
10
Gln
25
Gln
40
Glu
55
Lys
70
Pro
85
Arg
100

Val
Glu
Lys
Thr
Glu
Ala

Glu

-77-

tgtgtcaagc
agaactaggt
aaggggcagc
ggagcggatt
tgcgtegegt
catacccaag
ataataaagt
agagggagca
ggatgtcaaa
tcgagtctet
tccactcact
aaataagatg
agcaaataac
ctttctegtt

ngoai lai

Asp Cys
Leu
Ser Leu
Ala Thr
Glu Ser
Ser Arg

Trp Ser

Phe
Gly Asp
Arg
Arg
Asp
Tyr

Met

tttcaggtag
gatgccccat
actcttggtc
ctgaaagaag
tacctaaccg
cagaaagtgg
gtgatttttg
attgttggcg
aatgcaattg
aaaactctac
ccaaaacaga
gctgattgaa
atttatacaa
tcagcttatt

Leu
15
Ala
30
Gly
45
Ala
60
Glu
75
Leu
920
Leu
105

60
120
180
240
300
360
420
480
540
600
660
720
780
840
869
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Ile Pro Lys Gln Lys Val Ala Gly Pro Leu Cys Ile Arg Met Asp

Gln Ala

<210>

<211>

<212>

<213>

<220>

<223>

virut c
<400>

Met Asp

1

Trp His
Pro Phe
Arg Gly
Gly Lys
Ala Leu
Thr Asp
Ile Pro
Gln Ala
Ile Glu
His His
Ser Thr
Val Ile
Phe Asn
Asp Asp
Val Leu
Val Lys
Ala Lys
Asp Asn
Pro Lys
Gly Vval

<210>
<211>

110
Ile Met
5
311
PRT
Trinh tyu nhan tao

115

Protein NS1 duoc cdt duoc kéo dai bdi trinh tu

Gm A HA2

5

Pro Asn Thr Val
5

Val Arg Lys Arg
20

Leu Asp Arg Leu
35

Ser Thr Leu Gly
50

Gln Ile Val Glu
65

Lys Met Thr Met
80

Met Thr Leu Glu
95

Lys Gln Lys Val
110

Ile Met Gly Gly
125

Gly Gly Trp Thr
140

Gln Asn Glu Gln
155

Gln Asn Ala Ile
170

Glu Lys Met Asn
185

Lys Leu Glu Lys
200

Gly Phe Leu Asp
215

Leu Glu Asn Glu
230

Asn Leu Tyr Glu
245

Glu Ile Gly Asn
260

Glu Cys Met Glu
275

Tyr Ser Glu Glu
290

Lys Leu Glu Ser
305

6
284

Ser
Val
Arg
Leu
Arg
Ala
Glu
Ala
Gly
Gly
Gly
Asn
Ile
Arg
Ile
Arg
Lys
Gly
Ser
Ser

Met

Ser
Ala
Arg
Asp
Ile
Ser
Met
Gly
Leu
Met

Ser

Gln
Met
Trp
Thr
Val
Cys
Val
Lys

Gly

Phe
Asp
Asp
Ile
Leu
Val
Ser
Pro
Phe
Ile
Gly
Ile
Phe
Glu
Thr
Leu
Lys
Phe
Arg
Leu

Ile

Gln

10
Gln

25
Gln

40
Glu

55
Lys

70
Pro

85
Arg
100
Leu
115
Gly
130
Asp
145
Tyr
160
Thr
175
Thr
190
Asn
205
Tyr
220
AsSp
235
Ser
250
Glu
265
Asn
280
Asn
295
Tyr
310
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Val
Glu
Lys
Thr
Glu
Ala
Glu
Cys
Ala
Gly
Ala
Asn
Ala
Leu
Asn
Phe
Gln
Phe
Gly
Arg

Gln

Asp
Leu
Ser
Ala
Glu
Ser
Trp
Ile
Ile
Trp
Ala
Lys
Val
Asn
Ala
His
Leu
Tyr
Thr

Glu

Cys
Gly
Leu
Thr
Ser
Arg
Ser
Arg
Ala
Tyr
Asp
Val
Gly
Lys
Glu
Asp
Lys
His
Tyr

Lys

Phe
Asp
Arg
Arg
Asp
Tyr
Met
Met
Gly
Gly
Gln
Asn
Lys
Lys
Leu
Ser
Asn
Lys
Asp

val

120

doan dudi don vi cua

Leu

15
Ala

30
Gly

45
Ala

60
Glu

75
Leu

90
Leu
105
Asp
120
Phe
135
Tyr
150
Lys
165
Thr
180
Glu
195
Vval
210
Leu
225
Asn
240
Asn
255
Cys
270
Tyr
285
Asp
300



<212>
<213>

<220>
<223>

<400>

Met Asp
1

Trp His

Pro Phe

PRT

Trinh tu nhdn tao

36090

Protein NS1 dugc cdt duoc kéo dai bdi trinh tu
virut cGm A HA2

6
Pro

Val

Leu

Arg Gly Ser

Gly Lys
Ala Leu
Thr Asp
Ile Pro
Gln Ala
Glu Lys
Leu Asp
Asn Glu
Tyr Glu
Gly Asn
Met Glu
Glu Glu
Glu Ser
Ala Ser
Trp Met
<210>

<211>

<212>

<213>

<220>
<223>

<400>

Gln
Lys
Met
Lys
Ile
Arg
Ile
Arg
Lys
Gly
Ser
Ser
Met
Ser
Cys
7

289
PRT

Trinh ty nhan tao

Asn
Arg
Asp
Thr
Ile
Met
Thr
Gln
Met
Met
Trp
Thr
Val
Cys
Val
Lys
Gly
Leu

Ser

Thr Vval
5

Lys Arg
20

Arg Leu
35

Leu Gly
50

Val Glu
65

Thr Met
80

Leu Glu
95

Lys Val
110

Gly Gly
125

Glu Asn
140

Thr Tyr
155

Leu Asp
170

Lys Ser
185
Phe Glu
200

Arg Asn
215

Leu Asn
230
Ile Tyr
245

Val Leu
260

Asn Gly
275

Ser
Val
Arg
Leu
Arg
Ala
Glu
Ala
Ala
Leu
Asn
Phe
Gln
Phe
Gly
Arg
Gln
Leu

Ser

Ser
Ala
Arg
Asp
Ile
Ser
Met
Gly
Val
Asn
Ala
His
Leu
Tyr
Thr
Glu
Ile
Val

Leu

Phe
Asp
Asp
Ile
Leu
Val
Ser
Pro
Gly
Lys
Glu
Asp
Lys
His
Tyr
Lys
Leu
Ser

Gln

Gln

10
Gln

25
Gln

40
Glu

55
Lys

70
Pro

85
Arg
100
Leu
115
Lys
130
Lys
145
Leu
160
Ser
175
Asn
190
Lys
205
Asp
220
Val
235
Ala
250
Leu
265
Cys
280

Val
Glu
Lys
Thr
Glu
Ala
Glu
Cys
Glu
Val
Leu
Asn
Asn
Cys
Tyr
Asp
Ile
Gly

Arg

Asp
Leu
Ser
Ala
Glu
Ser
Trp
Ile
Phe
Asp
Val
Val
Ala
Asp
Pro
Gly
Tyr
Ala

Ile

Cys
Gly
Leu
Thr

Ser

Arg

Ser
Arg
Asn
Asp
Leu
Lys
Lys
Asn
Lys
Val
Ser
Ile

Cys

Phe
Asp
Arg
Arg
Asp
Tyr
Met
Met
Lys
Gly
Leu
Asn
Glu
Glu
Tyr
Lys
Thr
Ser

Ile

Protein NS1 duoc cé&t duoc kéo dai bdi trinh tu
virut cGm A HA2

7

Met Asp Pro Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe

1

5

10

Trp His Val Arg Lys Arg Val Ala Asp Gln Glu Leu Gly Asp

20

25

-79-

doan dudi don vi cua

Leu

15
Ala

30
Gly

45
Ala

60
Glu

75
Leu

90
Leu
105
Asp
120
Leu
135
Phe
150
Glu
165
Leu
180
Ile
195
Cys
210
Ser
225
Leu
240
Val
255
Phe
270

doan dudi don vi cua

Leu
15
Ala
30



36090

Pro Phe Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg

35 40

Arg Gly Ser Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr Arg

50 55

Gly Lys Gln Ile Val Glu Arg Ile Leu Lys Glu Glu Ser Asp

65 70

Ala Leu Lys Met Thr Met Ala Ser Val Pro Ala Ser Arg Tyr

80 85

Thr Asp Met Thr Leu Glu Glu Met Ser Arg Glu Trp Ser Met

95 100

Ile Pro Lys Gln Lys Val Ala Gly Pro Leu Cys Ile Arg Met

110 115

Gln Ala Ile Met Gly Gly Gly Tyr His His Gln Asn Glu Gln

125 130

Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr Gln Asn Ala Ile

140 145

Gly Ile Thr Asn Lys Val Asn Thr Val Ile Glu Lys Met Asn

155 160

@Gln Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu Glu Lys

170 175

Met Glu Asn Leu Asn Lys Lys Val Asp Asp Gly Phe Leu Asp

185 190

Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu Glu Asn Glu

200 205

Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Glu

215 220

Val Lys Ser Gln Leu Lys Asn Asn Ala Lys Glu Ile Gly Asn

230 235

Cys Phe Glu Phe Tyr His Lys Cys Asp Asn Glu Cys Met Glu

245 250

Val Arg Asn Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu

260 265

Lys Leu Asn Arg Glu Lys Val Asp Gly Val Lys Leu Glu Ser

275 280

Gly Ile Tyr Gln

<210>
<211>
<212>
<213>
<220>
<223>
virut

<400>

8

294

PRT

Trinh tu nhan tao

Protein NS1 dugc cit duoc kéo dai bdi trinh tu
cim B HA2

8

Met Asp Pro Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe

1

Trp His Val Arg Lys Arg Val Ala Asp Gln Glu Leu Gly Asp

20 25

Pro Phe Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg

35 40

Arg Gly Ser Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr Arg

50 55

Gly Lys Gln Ile Val Glu Arg Ile Leu Lys Glu Glu Ser Asp

65 70

Ala Leu Lys Met Thr Met Ala Ser Val Pro Ala Ser Arg Tyr

80 85

Thr Asp Met Thr Leu Glu Glu Met Ser Arg Glu Trp Ser Met

95 100

-80-

Gly

45
Ala

60
Glu

75
Leu

90
Leu
105
Asp
120
Gly
135
Asn
150
Ile
165
Arg
180
Ile
195
Arg
210
Lys
225
Gly
240
Ser
255
Ser
270
Met
285

doan dudi don vi cua

Leu
15
Ala
30
Gly
45
Ala
60
Glu
75
Leu
90
Leu
105



36090

Ile Pro Lys Gln Lys Val Ala Gly Pro Leu Cys Ile Arg Met Asp

110 115 120
Gln Ala Ile Met Gly Gly Gly Phe Phe Gly Ala Ile Ala Gly Phe
125 130 135
Leu Glu Gly Gly Trp Glu Gly Met Ile Ala Gly Trp His Gly Tyr
140 145 150
Thr Ser His Gly Ala His Gly Val Ala Val Ala Ala Asp Leu Lys
155 160 165
Ser Thr Gln Glu Ala Ile Asn Lys Ile Thr Lys Asn Leu Asn Ser
170 175 180
Leu Ser Glu Leu Glu Val Lys Asn Leu Gln Arg Leu Ser Gly Ala
185 190 195
Met Asn Gly Leu His Asp Glu Ile Leu Glu Leu Asp Glu Lys Val
200 205 210
Asp Asp Leu Arg Ala Asp Thr Ile Ser Ser Gln Ile Glu Leu Ala
215 220 225
Val Leu Leu Ser Asn Glu Gly Ile Ile Asn Ser Glu Asp Glu His
230 235 240
Leu Leu Ala Leu Glu Arg Lys Leu Lys Lys Met Leu Gly Pro Ser
245 250 255
Ala Val Glu Ile Gly Asn Gly Cys Phe Glu Thr Lys His Lys Cys
260 265 270
Asn Gln Thr Cys Leu Asp Arg Ile Ala Ala Gly Thr Phe Asn Ala
275 280 285
Gly Asp Phe Ser Leu Pro Thr Phe Asp
290
<210> 9
<211> 158
<212> PRT
<213> Trinh ty nhdn tao
<220>

<223> Protein NS1 duoc cédt duoc kéo dai bdi trinh tuy doan dudi don vi cua
virut cGm A HA2 va trinh tu NP protein clla epitop té bdo B cua Virut cim A

<400> 9
Met Asp Pro Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu
1 5 10 15
Trp His Val Arg Lys Arg Val Ala Asp Gln Glu Leu Gly Asp Ala
20 25 30
Pro Phe Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly
35 40 45
Arg Gly Ser Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr Arg Ala
50 55 60
Gly Lys Gln Ile Val Glu Arg Ile Leu Lys Glu Glu Ser Asp Glu
65 70 75
Ala Leu Lys Met Thr Met Ala Ser Val Pro Ala Ser Arg Tyr Leu
80 85 90
Thr Asp Met Thr Leu Glu Glu Met Ser Arg Glu Trp Ser Met Leu
95 100 105
Ile Pro Lys Gln Lys Val Ala Gly Pro Leu Cys Ile Arg Met Asp
110 115 120
Gln Ala Ile Met Gly Gly Gly Leu Phe Gly Ala Ile Ala Gly Phe
125 130 135
Ile Glu Gly Gly Trp Thr Gly Met Ile Asp Gly Trp Gly Gly Arg
140 145 150
Glu Ser Arg Asn Pro Gly Asn Ala
155

<210> 10

-81-



36090

<211> 158
<212> PRT
<213> Trinh ty nhdn tao

<220>
<223> Protein NS1 dugc cit dugc kéo dai bdi trinh tyu doan dudi don vi cua
virut cGm A HA2 and trinh tu NP protein cta epitop té bdo B cia Virut ctim A

<400> 10
Met Asp Pro Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu
1 5 10 15
Trp His Val Arg Lys Arg Val Ala Asp Gln Glu Leu Gly Asp Ala
20 25 30
Pro Phe Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly
35 40 45
Arg Gly Ser Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr Arg Ala
50 55 60
Gly Lys Gln Ile Val Glu Arg Ile Leu Lys Glu Glu Ser Asp Glu
65 70 75
Ala Leu Lys Met Thr Met Ala Ser Val Pro Ala Ser Arg Tyr Leu
80 85 90
Thr Asp Met Thr Leu Glu Glu Met Ser Arg Glu Trp Ser Met Leu
95 100 105
Ile Pro Lys Gln Lys Val Ala Gly Pro Leu Cys Ile Arg Met Asp
110 115 120
Gln Ala Ile Met Gly Gly Gly Phe Phe Gly Ala Ile Ala Gly Phe
125 130 135
Leu Glu Gly Gly Trp Glu Gly Met Ile Ala Gly Trp Gly Gly Arg
140 145 150
Glu Ser Arg Asn Pro Gly Asn Ala
155

<210> 11

<211> 221

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Protein NS1 duoc cidt dugc kéo dai bdi trinh ty protein Esaté cua
mycobacterium tuberculosis

<400> 11
Met Asp Pro Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu
1 5 10 15
Trp His Val Arg Lys Arg Val Ala Asp Gln Glu Leu Gly Asp Ala
20 25 30
Pro Phe Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly
35 40 45
Arg Gly Ser Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr Arg Ala
50 55 60
Gly Lys Gln Ile Val Glu Arg Ile Leu Lys Glu Glu Ser Asp Glu
65 70 75
Ala Leu Lys Met Thr Met Ala Ser Val Pro Ala Ser Arg Tyr Leu
80 85 90
Thr Asp Met Thr Leu Glu Glu Met Ser Arg Glu Trp Ser Met Leu
95 100 105
Ile Pro Lys Gln Lys Val Ala Gly Pro Leu Cys Ile Arg Met Asp
110 115 120
Gln Ala Ile Met Gly Gly Met Thr Glu Gln Gln Trp Asn Phe Ala
125 130 135

-82-
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Gly Ile Glu Ala Ala Ala Ser Ala Ile Gln Gly Asn Val Thr Ser

140 145 150
Ile His Ser Leu Leu Asp Glu Gly Lys Gln Ser Leu Thr Lys Leu
155 160 165
Ala Ala Ala Trp Gly Gly Ser Gly Ser Glu Ala Tyr Gln Gly Val
170 175 180
Gln Gln Lys Trp Asp Ala Thr Ala Thr Glu Leu Asn Asn Ala Leu
185 190 195
Gln Asn Leu Ala Arg Thr Ile Ser Glu Ala Gly Gln Ala Met Ala
200 205 210
Ser Thr Glu Gly Asn Val Thr Gly Met Phe Ala
215 220
<210> 12
<211> 238
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Protein NS1 duoc c&t duoc kéo dai bdi trinh tu peptit tu cdt 22 va
trinh tu protein ESAT-6 cla mycobacterium tuberculosis

<400> 12
Met Asp Pro Asn Thr Val Ser Ser Phe Gln Val Asp Cys Phe Leu
1 5 10 15
Trp His Val Arg Lys Arg Val Ala Asp Gln Glu Leu Gly Asp Ala
20 25 30
Pro Phe Leu Asp Arg Leu Arg Arg Asp Gln Lys Ser Leu Arg Gly
35 40 45
Arg Gly Ser Thr Leu Gly Leu Asp Ile Glu Thr Ala Thr Arg Ala
50 55 60
Gly Lys Gln Ile Val Glu Arg Ile Leu Lys Glu Glu Ser Asp Glu
65 70 75
Ala Leu Lys Met Thr Met Ala Ser Val Pro Ala Ser Arg Tyr Leu
80 85 90
Thr Asp Met Thr Leu Glu Glu Met Ser Arg Glu Trp Ser Met Leu
95 100 105
Ile Pro Lys Gln Lys Val Ala Gly Pro Leu Cys Ile Arg Met Asp
110 115 120
Gln Ala Ile Met Gly Gly Asn Phe Asp Leu Leu Lys Leu Ala Gly
125 130 135
Asp Val Glu Ser Asn Pro Gly Pro Met Thr Glu Gln Gln Trp Asn
140 145 150
Phe Ala Gly Ile Glu Ala Ala Ala Ser Ala Ile Gln Gly Asn Val
155 160 165
Thr Ser Ile His Ser Leu Leu Asp Glu Gly Lys Gln Ser Leu Thr
170 175 180
Lys Leu Ala Ala Ala Trp Gly Gly Ser Gly Ser Glu Ala Tyr Gln
185 190 195
Gly Val Gln Gln Lys Trp Asp Ala Thr Ala Thr Glu Leu Asn Asn
200 205 210
Ala Leu Gln Asn Leu Ala Arg Thr Ile Ser Glu Ala Gly Gln Ala
215 220 225
Met Ala Ser Thr Glu Gly Asn Val Thr Gly Met Phe Ala
230 235

<210> 13

<211> 172

<212> PRT

<213> Trinh ty nhédn tao

-83-



<220>
<223>

36090

Epitop té& bao T cua virut hecpet (HSV) tuyp I va IT

<400> 13

Met Asp
1

Trp His

Pro Phe

Arg Gly

Gly Lys

Ala Leu

Thr Asp

Ile Pro

Gln Ala

Thr Ala

Ala Asn

Leu Gly

<210> 14
<211>
<212>
<213>

ADN

<220>
<223>

<400> 14

agcgaaagca
tcgcagtctc
aagaagtaca
gcaatgaaat
gagcaaggac
tcacctectgg
ccaaaaatct
cctgteccatt
gcagatctca
gtgggagcca
gaactccagg
gtccgcaaaa
ttgcatttga
aatgatgatg
gtatcagcag
attaggatgg
aaggctgcaa
agaacaagcg
ttgaagataa
gccatactca

Pro
Val
Leu
Ser
Gln
Lys
Met
Lys
Ile
Ala
Leu

Asp

2341

Thr
5
Lys
20
Arg
35
Leu
50
val
65
Thr
80
Leu
95
Lys
110
Ala
125
Arg
140
Thr
155
Met
170

Asn
Arg
Asp
Thr
Ile
Met
Thr
Gln
Met
Ala
Leu

Val

Virut ctGm A/PR/8/34

ggtcaattat
gcacccgecga
catcaggaag
atccaattac
aaactttatg
ctgtgacatg
acaaaactta
ttagaaacca
gtgccaagga
ggatactaac
attgcaaaat
cgagattcct
ctcaaggaac
ttgatcaaag
atccactagce
tagacatcct
tgggactgag
gatcatcagt
gagtgcatga
gaaaagcaac

Val Ser
Arg
Leu
Gly
Glu
Met
Glu
Val
Ala
Met
Thr

Ala

Ser

Val Ala

Arg Arg

Leu Asp

Arg Ile

Ala Ser

Glu Met

Ala Gly

Ala Asn

Leu Gly

Pro Lys

Val

(HIN1)

attcaatatg
gatactcaca
acaggagaag
agcagacaag
gagtaaaatg
gtggaatagg
ttttgaaaga
agtcaaaata
ggcacaggat
atcggaatcg
ttcteectttg
cccagtggcet
atgctgggaa
cttgattatt
atctttattg
taggcagaac
aattagctca
caagagagag
gggatatgaa
caggagattg

Phe
Asp
Asp
Ile
Leu
Val
Ser
Pro
Leu
Asp

Phe

Gln

10
Gln

25
Gln

40
Glu

55
Lys

70
Pro

85
Arg
100
Leu
115
Leu
130
Val
145
Thr
160

Val
Glu
Lys
Thr
Glu
Ala
Glu
Cys
Thr
Met

Ala

gaaagaataa
aaaaccaccyg
aacccagcac
aggataacgg
aatgatgccg
aatggaccaa
gtcgaaaggc
cgtcggagag
gtaatcatgg
caactaacga
atggttgcat
ggtggaacaa
cagatgtata
gctgctagga
gagatgtgcc
ccaacagaag
tccttcagtt
gaagaggtgc
gagttcacaa
attcagctga

-84-

Ser

Asp Cys

Leu Gly
Ser Leu
Ala Thr

Glu Ser

Arg
Trp Ser
TIle Arg
Thr Pro
Ala Val

Ala Ala

Trinh tu nucleotit cta doan PB2 hé gen

aagaactacg
tggaccatat
ttaggatgaa
aaatgattcc
gatcagaccg
taacaaatac
taaagcatgg
ttgacataaa
aagttgtttt
taaccaaaga
acatgttgga
gcagtgtgta
ctccaggagg
acatagtgag
acagcacaca
agcaagccegt
ttggtggatt
ttacgggcaa
tggttgggag
tagtgagtgg

Phe
Asp
Arg
Arg
Asp
Tyr
Met
Met
Lys
Ala

Arg

Protein NS1 duoc cét dugc kéo dai bdi trinh tu cuia

Leu

15
Ala

30
Gly

45
Ala

60
Glu

75
Leu

90
Leu
105
Asp
120
Phe
135
Ala
150
Met
165

aaatctaatg
ggccataatc
atggatgatg
tgagagaaat
agtgatggta
agttcattat
aacctttggc
tcctggteat
ccctaacgaa
gaagaaagaa
gagagaactg
cattgaagtg
ggaagtgagg
aagagctgca
gattggtgga
ggatatatgc
cacatttaag
tcttcaaaca
aagagcaaca
gagagacgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



cagtcgattg
aaagcagtca
catcaacttt
gaacctatcg
gagatgtcaa
gagagggtag
ctactgtctc
tcatcgtcaa
tggatcatca
tacaataaaa
tacagtgggt
accgcacaga
cagttctcct
aattctcctg
gctggcactt
aggggattcc
gaactgagca
gtgttggtaa
aaaagaattc
t

<210> 15

ccgaagcaat
gaggtgatct
taagacattt
acaatgtgat
tgagaggagt
tggtgagcat
ccgaggaggt
tgatgtggga
gaaactggga
tggaatttga
ttgtaagaac
taataaaact
catttactgt
tattcaacta
taactgaaga
tcattctggg
accttgcgaa
tgaaacggaa
ggatggccat

aattgtggcc
gaatttecgtc
tcagaaggat
gggaatgatt
gagaatcagc
tgaccgtttt
cagtgaaaca
gattaatggt
aactgttaaa
accatttcag
tctgttccaa
tcttcectte
gaatgtgagg
taacaaggcc
cccagatgaa
caaagaagac
aggagagaag
acgggactct
caattagtgt

36090

atggtatttt
aatagggcga
gcgaaagtgce
gggatattgc
aaaatgggtg
ttgagaatcc
cagggaacag
cctgaatcag
attcagtggt
tctttagtac
caaatgaggg
gcagccgcetce
ggatcaggaa
acgaagagac
ggcacagctg
aagagatatg
gctaatgtgc
agcatactta
cgaatagttt

cacaagagga
atcaacgatt
tttttcaaaa
ccgacatgac
tagatgagta
gggaccaacyg
agaaactgac
tgttggtcaa
cccagaaccc
ctaaggccat
atgtgcttgg
caccaaagca
tgagaatact
tcacagttct
gagtggagtc
ggccagcact
taattgggca
ctgacagcca
aaaaacgacc

<211>
<212>

2288
ADN

Virut cGm A/PR/8/34 (HIN1)

<213>

<220>
<223>

<400> 15

atggatgtca
actttccctt
gatactgtca
actggagcac
ggttatgccc
ggtatttttg
aagctgacac
acagcattgg
ggaaggctca
atcacaactc
acacagagaa
gcattgaccc
attgcaaccc
agtatatgtg
aagttggcaa
accatcactg
atgatcacat
ccaataatgt
agtatgaaac
ttcaatgatt
gcatcattga
gtctccatcce
cttcaatcct
gccggagtceg
aagtcttaca
tttgttgcca
gcggacatga
ccagcaacag
tgccatagag
gagcaaaccc

atccgacctt
atactggaga
acaggacaca
cgcaactcaa
aaacagattg
aaaactcgtg
aaggccgaca
ccaacacaat
tagacttcct
attttcagag
caatgggtaa
tgaacacaat
cagggatgca
agaaacttga
atgttgtaag
gagataacac
atatgaccag
tctcaaacaa
ttagaactca
caacaagaaa
gccctggaat
tgaatcttgg
ctgacgattt
acaggtttta
taaacagaac
atttcagcat
gtattggagt
ctcaaatggc
gtgacacaca
gttccaaagc

acttttctta
ccctecttac
tcagtactca
cccgattgat
tgtattggag
tattgaaacg
gacctatgac
agaagtgttc
taaggatgta
aaagagacgg
aaagaagcag
gaccaaagat
aataaggggg
acaatcaggg
gaagatgatg
caaatggaac
aaatcagccc
aatggcgaga
aatacctgca
gaagattgaa
gatgatgggc
acaaaagaga
tgctctgatt
tcgaacctgt
aggtacattt
ggagcttccc
tactgtcatc
ccttcagttg
aatacaaacc
tggactgctg

aaagtgccag
agccatggga
gaaaagggaa
gggccactgc
gcgatggcett
atggaggttg
tggactctaa
agatcaaatg
atggagtcaa
gtgagagaca
agattgaaca
gctgagagag
tttgtatact
ttgccagttg
accaattctc
gaaaatcaga
gaatggttca
ctgggaaaag
gaaatgctag
aaaatccgac
atgttcaata
tacaccaaga
gtgaatgcac
aagctacttg
gaattcacaa
agttttgggg
aaaaacaata
ttcatcaaag
cgaagatcat
gtctccgacg

-85-

Trinh tu nucleotit cua doan PBl1 hé& gen

cacaaaatgc
caggaacagg
gatggacaac
cagaagacaa
tccttgagga
ttcagcaaac
atagaaacca
gcctcacgge
tgaacaaaga
atatgactaa
aaaggagtta
ggaagctaaa
ttgttgagac
gaggcaatga
aggacaccga
atcctcggat
gaaatgttct
ggtatatgtt
caagcatcga
cgctcttaat
tgttaagcac
ctacttactg
ccaatcatga
gaatcaatat
gttttttcta
tgtctgggat
tgataaacaa
attacaggta
ttgaaataaa
gaggcccaaa

ttgtatgata
gaatcctatg
ttggggagtt
tccaagcatc
ctccagcacg
aggaaatgta
aataacttac
tacctatcaa
tacaatgcta
tagaggccaa
gacatttgat
aagtagaatg
tgtaaggggc
cggaaaggat
cgctgttcectg
aagcatcaat
aggagacgtg
gacagcgacc
ttgtttctac

tataagcaca
atacaccatg
aaacaccgaa
tgaaccaagt
atcccatcct
acgagtagac
acctgctgca
caatgagtct
agaaatgggg
gaaaatgata
tctaattaga
acggagagca
actggcaagg
gaagaaagca
actttetttce
gtttttggcc
aagtattgct
tgagagcaag
tttgaaatat
agaggggact
tgtattaggc
gtgggatggt
agggattcaa
gagcaagaaa
tcgttatggg
caacgagtca
tgatcttggt
cacgtaccga
gaaactgtgg
tttatacaac

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2341

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



attagaaatc
caggggcgtt
aacaatgcag
gcaacaacac
ggagtacttg
cccagcagtt
agagcccgaa
actgagatca
tagcttgt

<210> 16
<211> 2233
<212> ADN

tccacattcc
tatgcaaccc
tgatgatgcc
actcctggat
aggatgaaca
catacagaag
ttgatgcacg
tgaagatctg

tgaagtctgce
actgaaccca
agcacatggt
ccccaaaaga
aatgtaccaa
accagtcggg
gattgatttc
ttccaccatt

36090

ctaaaatggg
tttgtcagcc
ccagccaaaa
aatcgatcca
aggtgctgca
atatccagta
gaatctggaa
gaagagctca

aattgatgga
ataaagaaat
acatggagta
tcttgaatac
atttatttga
tggtggaggc
ggataaagaa
gacggcaaaa

<213>

<220>
<223>

<400>

Virut ctm A/PR/8/34 (H1N1)

Trinh tu nucleotit ctia doan PA hé gen

16

agcgaaagca
attgtcgagc
aacaaatttg
ttcatcaatg
aagcacagat
agtatttgceca
aaggagaata
gaaaaggcca
gaagaaatgg
accagactat
cagtccgaga
aagcttgeccg
gtggatggat
gtaaatgcta
gggccteect
gaggacccaa
acattctttg
aattatcttc
aaaattccaa
aacatggcac
tatgatagtg
aaggcatgcg
gctccaattg
tgcagagcca
tcttgtgcag
gagggaaggc
aatgacaccg
gaaccacata
gccataggcecce
attaaaatga
gagagtatga
gagaacaaat
attgggaagg
ccacaactag
agggacaacc
tgcectgatta
catgcattga
ccttgtttet

<210> 17
<211> 1027

ggtactgatc
ttgcggaaaa
cagcaatatg
agcaaggcga
ttgaaataat
acactacagg
gattcatcga
ataaaattaa
ccacaaaggc
tcaccataag
gaggagaaga
accaaagtct
tcgaaccgaa
gaattgaacc
gttctcagcg
gtcatgaagg
gatggaagga
tgtcatggaa
agactaaaaa
cagaaaaggt
atgaaccaga
aactgacaga
aacacattgc
cagaatacat
caatggatga
gaaagaccaa
acgtggtaaa
aatgggagaa
aggtttcaag
aatggggaat
ttgaagctga
cagaaacatg
tctgcaggac
aaggattttc
ttgaacctgg
atgatccctg
gttagttgtg
act

caaaatggaa
aacaatgaaa
cactcacttg
gtcaataatc
cgagggaaga
ggctgagaaa
aattggagta
atctgagaaa
agactacact
acaagaaatg
gacaattgaa
ccecgccgaac
cggctacatt
ttttttgaaa
gtccaaattc
agagggaata
acccaatgtt
gcaagtactg
tatgaagaaa
agactttgac
attgaggtcg
ttcaagctgg
aagcatgaga
aatgaagggg
tttccaatta
cttgtatggt
ctttgtgagce
gtactgtgtt
gcccatgttce
ggagatgagg
gtcctcetgte
gcccattgga
tttattagca
agctgaatca
gacctttgat
ggttttgctt
gcagtgctac

gattttgtgc
gagtatgggg
gaagtatgct
gtagaacttg
gatcgcacaa
ccaaagtttc
acaaggagag
acacacatcc
ctcgatgaag
gccagcagag
gaaaggtttg
ttctcecagece
gagggcaagc
acaacaccac
ctgctgatgg
ccgctatatg
gttaaaccac
gcagaactgc
acaagtcagc
gactgtaaag
ctagcaagtt
atagagctcg
aggaattatt
gtgtacatca
attccaatga
ttcatcataa
atggagtttt
cttgagatag
ttgtatgtga
cgttgecctec
aaagagaaag
gagtccccca
aagtcggtat
agaaaactgc
cttggggggc
aatgcttctt
tatttgctat

-86-

gacaatgctt
aggacctgaa
tcatgtattc
gtgatccaaa
tggcctggac
taccagattt
aagttcacat
acattttctce
aaagcagggc
gcctctggga
aaatcacagg
ttgaaaattt
tgtctcaaat
gaccacttag
atgccttaaa
atgcaatcaa
acgaaaaggyg
aggacattga
taaagtgggc
atgtaggtga
ggattcagaa
atgagattgg
tcacatcaga
atactgcctt
taagcaagtg
aaggaagatc
ctctcactga
gagatatgct
gaacaaatgg
tccagtcact
acatgaccaa
aaggagtgga
tcaacagctt
ttcttatcgt
tatatgaagc
ggttcaactc
ccatactgtc

tgaggattac
tgaatcaatg
tgatgctgtt
aagtcaaaga
aaaattcttc
tatggtttcc
agaagagttc
atagtgaatt

caatccgatg
aatcgaaaca
agattttcac
tgcacttttg
agtagtaaac
gtatgattac
atactatctg
gttcactggg
taggatcaaa
ttcectttegt
aacaatgcgc
tagagcctat
gtccaaagaa
acttccgaat
attaagcatt
atgcatgaga
aataaatcca
gaatgaggag
acttggtgag
tttgaagcaa
tgagtttaac
agaagatgtg
ggtgtctcac
gcttaatgca
tagaactaag
ccacttaagg
cccaagactt
tataagaagt
aacctcaaaa
tcaacaaatt
agagttcttt
ggaaagttcc
gtatgcatct
tcaggctctt
aattgaggag
cttccttaca
caaaaaagta

1860
1920
1980
2040
2100
2160
2220
2280
2288

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2233



<212>
<213>

ADN

<220>
<223>

<400> 17
agcgaaagca
ctctatcatc
tgcagggaag
gtcacctctg
aggactgcag
catggacaaa
caaagaaatc
caacaggatg
acagattgcet
aatcagacat
ggctggatcg
ggtgcaagcg
tcttettgaa
gtgatcctcect
ttgatcgtcet
cttctacgga
ctgtggatgc
ttctact

<210> 18

<211> 1027
<212> ADN
<213>

<220>
<223>

<400> 18
agcgaaagca
ctctatcatc
tgcagggaag
gtcacctctg
aggactgcag
catggacaaa
caaagaaatc
caacaggatg
acagattgct
aatcagacat
ggctggatcg
ggtgcaagcg
tcttettgaa
gtgatcctct
ttgatcgtct
cttctacgga
ctgtggatgce
ttctact

<210>
<211>
<212>
<213>
<220>
<223>

19
1701
ADN

Virut cim A/PR/8/34

ggtagatatt
ccgtcaggcce
aacactgatc
actaagggga
cgtagacgcect
gcagttaaac
tcactcagtt
ggggctgtga
gactcccagce
gagaacagaa
agtgagcaag
atgagaacca
aatttgcagg
cgctattgcc
ttttttcaaa
aggagtgcca
tgacgatggt

Virut ctm A/PR/8/34

ggtagatatt
ccgtcaggcecc
aacactgatc
actaagggga
cgtagacgct
gcagttaaac
tcactcagtt
ggggctgtga
gactcccagce
gagaacagaa
agtgagcaag
atgagaacca
aatttgcagg
cgctattgcecc
ttttttcaaa
aggagtgcca
tgacgatggt

(H1N1)

gaaagatgag
ccctcaaagce
ttgaggttcet
ttttaggatt
ttgtccaaaa
tgtataggaa
attctgctgg
ccactgaagt
atcggtctca
tggttttagc
cagcagaggc
ttgggactca
cctatcagaa
gcaaatatca
tgcatttacc
aagtctatga
cattttgtca

(H1N1)

gaaagatgag
ccctcaaagc
ttgaggttct
ttttaggatt
ttgtccaaaa
tgtataggaa
attctgctgg
ccactgaagt
atcggtctca
tggttttagce
cagcagaggc
ttgggactca
cctatcagaa
gcaaatatca
tgcatttacc
aagtctatga
cattttgtca

36090

Trinh tu nucleotit ctia doan NP hé& gen

tcttectaacc
cgagatcgca
catggaatgg
tgtgttcacg
tgcccttaat
gctcaagagg
tgcacttgcecce
ggcatttggc
taggcaaatg
cagcactaca
catggaggtt
tcctagctcce
acgaatgggg
ttgggatctt
gtcgctttaa
gggaagaata
gcatagagct

Trinh ty nucleotit cta doan M hé gen

tcttctaacce
cgagatcgca
catggaatgg
tgtgttcacg
tgceccttaat
gctcaagagg
tgcacttgcc
ggcatttggce
taggcaaatg
cagcactaca
catggaggtt
tcctagctec
acgaatgggg
ttgggatctt
gtcgctttaa
gggaagaata
gcatagagct

Trinh ty nucleotit cua HA hé& gen

-87-

gaggtcgaaa
cagagacttg
ctaaagacaa
ctcaccgtgc
gggaacgggg
gagataacat
agttgtatgg
ctggtatgtg
gtgacaacaa
gctaaggcta
gctagtcagg
agtgctggtc
gtgcagatgc
gcacttgaca
atacggactg
tcgaaaggaa
ggagtaaaaa

gaggtcgaaa
cagagacttg
ctaaagacaa
ctcaccgtgce
gggaacgggg
gagataacat
agttgtatgg
ctggtatgtg
gtgacaacaa
gctaaggcta
gctagtcagg
agtgctggtc
gtgcagatgc
gcacttgaca
atacggactg
tcgaaaggaa
ggagtaaaaa

Virut ctm gibéng A/California/09 (H1Nlpdm)

cgtacgtact
aagatgtctt
gaccaatcct
ccagtgagcg
atccaaataa
tccatggggc
gcctcatata
caacctgtga
ccaatccact
tggagcaaat
ctagacaaat
tgaaaaatga
aacggttcaa
ttgtggattc
aaaggagggc
cagcagagtyg
actaccttgt

cgtacgtact
aagatgtctt
gaccaatcct
ccagtgagcg
atccaaataa
tccatgggge
gcctcatata
caacctgtga
ccaatccact
tggagcaaat
ctagacaaat
tgaaaaatga
aacggttcaa
ttgtggattc
aaaggagggc
cagcagagtg
actaccttgt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1027

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1027



<400> 19

atgaaggcaa
tgtataggtt
gtaacagtaa
ctaagagggg
aatccagagt
agttcagaca
caattgagcet
cccaatcatg
ttctacaaaa
tcctacatta
actactgctg
tcaagataca
gaagggagaa
gcaactggaa
ggtattatca
ggtgctataa
ccaaagtatg
attcaatcta
atggtagatg
gacctgaaga
gaaaagatga
atagagaatt
gaactgttgg
aacttgtatg
tgctttgaat
tatgactacc
aagctggaat
ttggtgctgg
cagtgtagaa

<210> 20
<211>
<212>
<213>

ADN

<220>
<223>

<400> 20

atgaatccaa
aacttaatat
gggaatcaaa
tgggtaaatc
gtttccgtga
agtaaagaca
ttcatatcat
aatgacaaac
tgtcctattyg
gcaagtgctt
ggggcagtgg
aacgatatat
ataatgaccg
ggaaagatag
tgttatcctyg
cgaccgtggg
attttcggag
aatggagcaa
agaactaaaa

1410

tactagtagt
atcatgcaaa
cacactctgt
tagccccatt
gtgaatcact
atggaacgtg
cagtgtcatc
actcgaacaa
atttaatatg
atgataaagg
accaacaaag
gcaagaagtt
tgaactatta
atctagtggt
tttcagatac
acaccagcct
taaaaagcac
gaggcctatt
gatggtacgg
gcacacaaaa
atacacagtt
taaataaaaa
ttctattgga
aaaaggtaag
tttaccacaa
caaaatactc
caacaaggat
tagtctccecct
tatgtattta

accaaaagat
tacaaattgg
gtcagatcga
agacatatgt
aattagcggg
acagtgtaag
gctcccecett
attccaatgg
gtgaagttcc
gtcatgatgg
ctgtgttaaa
tgagaacaca
atggaccaag
tcaaatcagt
attctagtga
tgtctttcaa
acaatccacg
atggagtaaa
gcattagttc

tctgctatat
caattcaaca
taaccttcta
gcatttgggt
ctccacagca
ttacccagga
atttgaaagg
aggtgtaacg
gctagttaaa
gaaagaagtc
tctctatcag
caagccggaa
ctggacacta
accgagatat
accagtccac
cccatttcag
aaaattgaga
cggggccatt
ttatcaccat
tgccattgac
cacagcagtg
agttgatgat
aaatgaaaga
aaaccagtta
atgcgataac
agaggaagca
ttaccagatt

gggggcaatc
a

aataaccatt
aaacataatc
aacatgcaat
taacatcagc
caattcctct
agtcggttcc
ggaatgcaga
aaccattaaa
ctcteccatac
catcaattgg
gtacaacggc
agagtctgaa
tgatggacag
cgaaatgaat
aatcacatgt
ccagaatctg
ccctaatgat
aggattttca
aagaaaaggt

36090

acatttgcaa
gacactgtag
gaagacaagc
aaatgtaaca
agttcatggt
gatttcatca
tttgagatat
gcagcatgtc
aaaggaaatt
ctegtgetgt
aatgcagatg
atagcaataa
gtagagccgg
gcattcacaa
gattgcaata
aatatacatc
ctggccacag
gccggcecttea
caaaatgagc
aagattacta
ggtaaagagt
ggtttcctgg
actttggact
aaaaacaatg
acgtgcatgg
aaattaaaca
ttggcgatct
agcttctgga

Trinh tu nucleotit cta doan NA hé gen

ggttcggtct
tcaatatgga
caaagcgtca
aacaccaact
ctctgcectg
aagggggatg
accttcttct
gacaggagcc
aactcaagat
ctaacaattg
ataataacag
tgtgcatgtg
gcctcataca
gcccctaatt
gtgtgcaggg
gaatatcaga
aagacaggca
ttcaaatacg
tttgagatga

-88-

ccgcaaatgce
acacagtact
ataacgggaa
ttgctggctyg
cctacattgt
attatgagga
tccccaaaac
ctcacgctgg
catacccaaa
ggggcattca
catatgtttt
gacccaaagt
gagacaaaat
tggaaagaaa
caacttgtca
cgatcacaat
gattgaggaa
ttgaaggggg

aggggtcagg
acaaagtaaa

tcaaccacct
acatttggac
accatgattc
ccaaggaaat
aaagtgtcaa
gagaaaaaat
attcaactgt
tgtgctctaa

Virut ctm gibéng A/California/09 (H1N1lpdm)

gtatgacaat
ttagccactc
ttacttatga
ttgctgectgg
ttagtggatg
tgtttgtcat
tgactcaagg
catatcgaac
ttgagtcagt
gaatttctgg
acactatcaa
taaatggttc
agatcttcag
atcactatga
ataactggca
taggatacat
gttgtggtcc
gcaatggtgt
tttgggatcc

agacacatta
agaaaagaat
actatgcaaa
gatcctggga
ggaaacatct
gctaagagag
aagttcatgg
agcaaaaagc
gctcagccaa
ccatccatcet
tgtggggaca
gagggatcaa
aacattcgaa
tgctggatct
gacacccgag
tggaaaatgt
tgtccegtet
gtggacaggg
atatgcagcc
ctctgttatt
ggaaaaaaga
ttacaatgcc
aaatgtgaag
tggaaacggc
aaatgggact
agatggggta
cgccagttca
tgggtctcta

tggaatggct
aattcaagtt
aaacaacact
gcagccagtg
ggctatatac
aagggaacca
ggccttgcta
cttaatgagc
cgcttggtca
cccagacagt
gagttggaga
ttgctttacc
aatagaaaag
ggaatgctcc
tggctcgaat
atgcagtggg
agtatcgtct
ttggataggg
aaatggatgg

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
1701

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



actgggacag
ggatatagcg
tgcttctggg
agcagcatat
gctgagttge

<210> 21

<211l> 979
<212> ADN
<213>

<220>
<223>

<400> 21
agcaaaagca
attgctttct
tcecttgateg
tggacatcga
aatccgatga
acatgactct
caggccctct
ttgctggttt
gccggaaccce
gactctaata
attgccttet
cggaggactt
ttggagaagc
ggcgagaaca
acaaattgaa
tactatttga
aaacaccctt

acaataactt
ggagttttgt
ttgaactaat
ccttttgtgg
catttaccat

gggtgacaaa
ttggcatgtc
gcttcgeccga
gacagccaca
ggcacttaaa
tgaggaaatg
ttgtatcaga
cttggaagga
agggaatgct
ttgctaaggg
cttccaggac
gaatggaatg
agtaatgaga
attaggtcaa
gataacagag
agtggaacaa
gtttctact

ctcaataaag
tcagcatcca
cagagggcga
tgtaaacagt
tgacaagtaa

Trinh tu nhdn tao

gacataatgg
cgcaaacgag
gatcagaaat
cgtgctggaa
atgaccatgg
tcaagggaat
atggaccagg
ggatgggaag
tgataataag
ctttcaccga
atactaatga
ataacacagt
atgggagacc
aagttcgaag
aatagttttg
gagataagaa

36090

caagatatcg
gaactaacag
cccaaagaga
gacactgtgg

Trinh ty nucleotit ctia doan NS hé gen

atccaaacac
ttgcagacca
ccctaagagg
agcagatagt
cctctgtacc
ggtccatgcet
cgatcatggg
gaatgattgce
cggccgcagt
agagggagca
ggatgtcaaa
tcgagtctcet
tccactcact
aaataagatg
agcaaataac
ctttectegtt

-890-

taggaataaa
ggctggattg
acacaatctg
gttggtcttg

tgtgtcaagc
agaactaggt
aaggggcagce
ggagcggatt
tgcgtcecgegt
catacccaag
aggaggtttc
aggttgggga
gtgatttttg
attgttggceg
aatgcaattg
aaaactctac
ccaaaacaga
gctgattgaa
atttatacaa
tcagcttatt

tgagtggtca
tataagacct

gactagtggg
gccagacggt

tttcaggtag
gatgccccat
actcttggtc
ctgaaagaag
tacctaaccg
cagaaagtgg
ttcggagcta
ggaagagaga
accggctgga
aaatttcacc
gggtcctcat
agagattcgc
aacggaaaat
gaagtgagac
gccttacagc
taataataaa

1200
1260
1320
1380
1410

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
979





