BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0034886

C07K 14/11; A61P 31/16; C12N 15/63; (13) B

GD"™ C12N 15/44; AG1K 39/145
(21) 1-2014-02984 (22) 08/02/2013
(86) PCT/US2013/025284 08/02/2013  (87) WO/2013/122827 22/08/2013
(30) 61/597.998 13/02/2012 US
(45) 27/02/2023 419 (43) 25/03/2015 324A
(73) UNIVERSITY OF PITTSBURGH-OF THE COMMONWEALTH SYSTEM OF
HIGHER EDUCATION (US)

200 Gardner Steel Conference Center, Thackeray and O'Hara Streets, Pittsburgh, PA
15260, United States of America

(72) Ted M. ROSS (US); Corey J. CREVAR (US); Brendan M. GILES (US).

(74) Cong ty TNHH Tam nhin va Lién danh (VISION & ASSOCIATES CO.LTD.)

(54) POLYPEPTIT NGUNG KET TO HONG CAU CUM TAI TO HOP VA DUGQC
PHAM CHUA POLYPEPTIT NAY

(57) Sang che dé cap dén sy tao ra polypeptit HA cim H5N1 dugc t61 wu hoa dé kich thich
phan tmg mién dich phan tng rong d6i voi thé phan lap virut cim. Cac polypeptit HA
dugc t6i ru hoa di duogc phét trién thong qua mot loat sy sap thang hang protein HA, va
sau do6 tao ra cac trinh tu lién Ung, dua vao thé phan 1ap ctia H5N1 & nguoi va & chim.
Sang ché dé xuét polypeptit HA cum H5N1 duogc t6i wu hoa, va cac hop phan, cac protein
dung hop va cac VLP chira polypeptit HA. Ngoai ra, sang ché con dé xuét trinh tu axit
nucleic duoc tdi wu héa codon ‘ma hoa polypeptit HA. Sang ché con dé xuét cac phuong
phap dé kich thich phan tng mién dich chdng lai virut cam & d6i tuong.
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Linh vue k§ thuit dwge dé cip

Sang ché dé cap dén cac protein ngung két t6 hdng ciu cum duge tdi wu héa
ma kich thich céc phan tmg mién dich phan (g rong d6i véi cac virut cim H5N1 &

ngudi va chim, va ding ching lam véc-xin.
Tinh trang ky thuit ciia sang che

Virut cim 13 thanh vién ctia ho Orthomyxoviridae. C6 ba kiéu phu ciia virut
cum, dugce goi 1a cam A, cim B, va cum C. Virion cim chita h¢ gen ARN chiéu &m
bi phdn manh, lam mi hdéa céc protein sau: ngung két t& hong cau (HA),
neuraminidaza (NA), chit nén (M1), protein kénh ion proton (M2), nucleoprotein
(NP), protein nén polymeraza 1 (PB1), protein nén polymeraza 2 (PB2), protein axit
polymeraza (PA), va protein khong cAu triac 2 (NS2). HA, NA, M1, va M2 1a protein
¢6 lién quan dén mang, trong khi NP, PB1, PB2, PA, va NS2 1a céc protein lién quan
dén capsit nhan. Protein M1 13 protein du thira nhét trong cac hat cim. Céc protein
HA va NA 1a céc glycoprotein vo, chiu trdch nhiém dé gén virut va thdm céc hat virut
vao trong t& bao, va cac ngudn ciia céc epitop troi mién dich chinh dé trung hoa virut
va mién dich bao vé. Ca hai protein HA va NA dugc xem 1a cac thanh phin quan

trong nhét di véi vic-xin phong bénh cam.

M&i nam, chi & M§, bénh ciim theo mua khién cho trén 300.000 nguoi di vién
va36.000 ngudi chét (Simonsen et al., Lancet Infect Dis 7:658-66, 2007). Nam 2009,
su cAp bach ciia virut cim HIN1 méi da ching t6 dich ciim 16n ¢6 thé bing phat

nhanh trén thé gi6i nhu thé nao.

Hién c¢6 hai véc-xin cum duge cé'lp li-xdng & MY - vic-xin tach ra, dugc 1am
bét hoat va vic-xin virut séng bi lam giam ddc luc. Cac vAc-xin duge 1am bét hoat
¢6 thé kich thich mot cach hiéu qua céc phan tng mién dich thé dich ma thong thuong
chi 1 ¢4c phan tng mién dich té bao kém. Cac vic-xin virut séng khong thé ap dung
duoc cho céc bénh nhan bi suy gidm mién dich hodc bénh nhan c6 thai do nguy co

nhiém khuén ting ctia ho. Nhu vy, van can phai c6 vac-xin virut cim bao vé rong.
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Ban chit ky thuit ciia sang ché

Puoc boc 10 & day 12 sy tao ra polypeptit HA H5N1 duoc tdi wu héa bang méy
tinh @& kich thich phan ¢mg mién dich phan Gng rong ddi véi virut cim H5N1. Céc
polypeptit HA dugc t6i wu héa da phét trién thong qua mot loat su sip hang protein
HA, va su tao ra sau d6 cua cac trinh ty lién Gng dua vao 1.989 thé phén 14p cim
H5N1 & nguoi va & chim.

Pugc d& xut & day 1a cac polypeptit HA ctm tai td hop c6 trinh ty axit amin
duoc t8i wu hoa @ kich thich phan tng mién dich phan tng rong chdng lai cim
H5N1. Theo mdt sb phuong 4n, polypeptit HA chira trinh ty axit amin it nhat 99,8%
gidng hét v6i SEQ ID NO: 1 hoic it nhit 99,6% gidng hét véi SEQ ID NO: 3. Theo
mdt s§ phuong 4n, trinh ty axit amin ctia polypeptit bao gdm khong qua hai, hoic
khong qua mot sy thay thé lién quan ¢én SEQ ID NO: 1 hoic SEQ ID NO: 3. Theo

mdt sb phwong 4n, polypeptit HA cim thiéu gbc metionin dAu tan N.

Phén tir axit nucleic phan 14p va vecto ma hoa polypeptit HA tai t6 hop ciing
dugc d& xuit boi phﬁn bdc 10 sang ché. Theo mot sd phuong an, céc phén tur axit
nucleic va vecto ma héa polypeptit HA tai t hop bao gdm trinh tu nucleotit ctia SEQ
ID NO: 2 hodc SEQ ID NO: 4. Sang ché con dé xuét cac té bao duge phan lap chira

céc vecto nay.

Sang ché con dé xuat céc hat giong nhu virut cim (cdc VLP) va céc protein

dung hop chira céc polypeptit HA dugc t1 wu hoa.

Ngoai ra, sang ché con d& xuét cac hop phin bao gdm céc polypeptit HA ctim
duoc tdi wu héa, cac protein dung hop hodc cic VLP duge boc 16 & day trong chit
mang duoc dung. Céc phuong phap dé kich thich phan tng mién dich chéng lai virut
cam & d6i tegng biang cach dung cac hgp phin, cc protein dung hop hogc cac VLP

duoc md ta cling duge dé xuit béi phan mo ta nay.

Sang ché con d& xuét cac phuong phép gy mién dich & dbi tugng chéng lai
virut cim bang cach cho d6i tugng ding hop phan chita VLP ma bao gém polypeptit
HA duoc t8i vu hoa.

Cac muc dich trén va cac muc dich khéc, cac déu hiéu, va cic wu diém cua

sang ché s& trd nén rd rang hon tir phan mo ta chi tiet sau day, ma dugc hi€u r0 rang
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hon cling v6i cac hinh v& kém theo.
M0 ta vin tat cac hinh vé

FIG. 1 12 so d tom tét qué trinh tao ra trinh tw HA COBRA bang céch str dung
1989 thé phan 14p virut cim H5N1 & ngudi va & chim, & day duoc goi la HA “All HS
COBRA”.

FIG. 2 13 so dd tom tit qué trinh tao ra trinh ty HA COBRA bang cach st dung
1213 thé phan 14p H5N1 nhénh gai néi 2 & ngudi va & chim, & ddy duoc goi 1a HA
“COBRA-2 ¢ ngudi-chim”.

FIG. 3 14 so dd thé hién cac chudn dd HAI so véi cac chung thach thirc nhénh
gai ndi 1, nhanh gai ndi 2 va nhénh gai ndi 7 sau khi ching vic-xin bang cac VLP
chtra trinh tv HA All H5 COBRA (SEQ ID NO: 1), cac VLP chta trinh tw HA
COBRA-2 ¢ ngudi-chim (SEQ ID NO: 3), cdc VLP chira trinh ty HA COBRA virut
cim nhanh gai ndi 2 & chim (Human COBRA-2), hodc cac VLP chira HA virut cim
Whooper Swan (A/Whooper Swan/Mongolia/244/2005). Chung véc-xin (3pg) dugc

thuc hién & 0 va 3 tudn v6i ta duge (Imject™).

FIG. 4 13 so dd thé hién thé trong cuia cac dong vat da dugc ching vAc-xin
bang cic VLP chua trinh tw HA All HS COBRA (SEQ ID NO: 1), cac VLP chtra
trinh ty HA COBRA-2 & nguoi-chim (SEQ ID NO: 3), cac VLP chua trinh ty HA
COBRA-2 & ngudi, hodc cac VLP Whooper Swan sau d6 dugc thach thirc bang virut
nhanh gai ndi 2.1 Indonesia (A/Indonesia/5/2005). Ching véc-xin (3pg) dugc thuc

hién 30 va 3 tuln véi ta duge (Imject™); thach thic virut xuét hién trong tuin 5.

 FIG. 5 13 so dd thé hién thé trong cta cac dong vét dd dugc ching vac-xin
bing cac VLP chta trinh tw HA All HS COBRA (SEQ ID NO: 1), cac VLP chira
trinh tw HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cac VLP chira trinh ty HA
COBRA-2 & ngudi, hodic cac VLP Whooper Swan, sau d6 dugc thach thic bang virut
nhanh gai néi 1 Vietnam (A/Vietnam/1203/2004). Chung véc-xin (3pg) dugc thuc

hién & 0 va 3 tuln vdi ta duge (Imject™); thach thire virut xuét hién trong tuan 5.

FIG. 6 12 so db thé hién chuén d¢ virut (Ngay 3) & phdi cta cac con chudt da
dugc chung véc-xin bing cac VLP chta trinh ty HA All HS COBRA (SEQ ID NO:
1), cic VLP chta trinh twy HA COBRA-2 ¢ ngudi-chim (SEQ ID NO: 3), cac VLP
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chtra trinh ty HA COBRA-2 & ngudi, hodc cac VLP Whooper Swan, sau d6 dugc
théch thirc bing virut nhanh gai ndi 2.2 Whooper Swan. Chiing vic-xin (3ug) dugc
thuc hién & 0 va 3 tudn véi ta duge (Imject™); thach thic virut xudt hién trong tudn

5.

FIG. 7 13 so d thé hién chudn d¢ virut (Ngay 3) & phdi clia cac con chudt da
dugc ching véc-xin bang cac VLP chta trinh ty HA All HS COBRA (SEQ ID NO:
1), cac VLP chira trinh ty HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cac VLP
chira trinh tt HA COBRA-2 & nguoi, hodc cac VLP Whooper Swan, sau d6 dugc
thach thirc bang virut nhanh gai néi 1 Vietnam. Ching vic-xin (3pg) duge thuc hién

& 0 va 3 tudn véi ta duge (Imject™); thach thire virut xuét hién trong tuan 5.

FIG. 8 13 so dd thé hién thé trong cta cc dong vat di dugc chiing véc-xin
bang cac VLP chua trinh tw HA All H5 COBRA (SEQ ID NO: 1), cac VLP chua
trinh ty HA COBRA-2 ¢ ngudi-chim (SEQ ID NO: 3), cdc VLP chira trinh tu HA
COBRA-2 & nguoi, hodc cac VLP Whooper Swan, sau d6 dugc thach thuc béng virut
nhanh gai ndi 1 Vietnam. Chiing vac-xin mot 1an (3pg) duge thyc hién & tudn 0 voi

ta dugc (Imject™), tiép theo 1a thach thirc virut trong tuén 4.

FIG. 9 14 so dd thé hién chudn do virut & phdi cua cac con chudt da dugc
chiing véc-xin bing cdc VLP chira trinh ty HA All HS COBRA (SEQ ID NO: 1), céc
VLP chira trinh ty HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cac VLP chira trinh
tu HA COBRA-2 & ngudi, hodc cac VLP Whooper Swan, sau d6 dugc thach thirc
bang virut nhanh gai ndi 1 Vietnam. Chung vic-xin mot 1an (3pg) duge thye hién 6
tudn 0 vé6i ta duge (Imject™), tiép theo 1a thach thirc virut trong tudn 4. D2 = ngay
thr 2; D3 = ngay thar 3.

FIG. 10 14 so 4 thé hién thé trong ctia cac dong vat da duge ching vic-xin
bing cac VLP chtra trinh tw HA All HS COBRA (SEQ ID NO: 1), cac VLP chua
trinh tw HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cac VLP chira trinh ty HA
COBRA-2 & nguoi, hodc cac VLP Whooper Swan, sau d6 dugc thach thirc béng virut
nhanh gaindi 1 Vietnam. Ching vAc-xin mot 1an (3pg) dugc thye hién & tuén 0 khdng

¢6 ta duogc, tiép theo 1a thach thirc virut trong tuan 4.

FIG. 11 12 so @b thé hién phin trim sdng sét cua cac dong vét dugc ching

véc-xin bang cac VLP chira trinh ty HA All HS COBRA (SEQ ID NO: 1), cac VLP
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chtra trinh twy HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cdc VLP chta trinh tu
HA COBRA-2 & ngudi, hoic cac VLP Whooper Swan, sau d6 dugc thach thic bang
virut nhanh gai ndi 1 Vietnam. Ching véc-xin mot 1an (3pg) duge thye hién & tudn

0 khong c6 ta dugc, tiép theo la thach thirc virut trong tuén 4.

FIG. 12 1a so dd thé hién thé trong cua cac dong vat da dugc chung véc-xin
bang cac VLP chira trinh tw HA All H5 COBRA (SEQ ID NO: 1), cac VLP chira
trinh ty HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cic VLP chta trinh ty HA
COBRA-2 & ngudi, hodc cac VLP Whooper Swan, sau d6 dugc thach thirc bang virut
nhénh gai néi 1 Vietnam. Chiing véc-xin mt 1dn & liéu luong bang 0,6pg duge thuc

hién & tudn 0 véi t duge (Imject™), tiép theo 1a thach thirc virut trong tuan 4.

FIG. 13 12 so db th& hién chudn 9 virut (Ngay 2) & phdi cia cac con chudt da
duogc ching vic-xin bing cac VLP chua trinh ty HA All HS COBRA (SEQ ID NO:
1), cac VLP chira trinh ty HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cac VLP
chira trinh ty HA COBRA-2 & ngudi, hodc cac VLP Whooper Swan, sau d6 duoc
thach thirc bang virut nhanh gai néi 1 Vietnam. Ching vic-xin mot 1an & liéu lugng
bang 0,6pg dugc thyc hién & tudn 0 voi ta duge (Imject™), tiép theo 1a thach thirc

virut trong tuan 4.

FIG. 14 12 so dd th& hién chudn 3 virut (Ngay 3) & phdi cia céc con chudt da
dugc ching vic-xin bing cic VLP chira trinh tw HA All HS COBRA (SEQ ID NO:
1), cac VLP chira trinh tu HA COBRA-2 ¢ ngudi-chim (SEQ ID NO: 3), cac VLP
chtra trinh twy HA COBRA-2 & ngudi, hodc cac VLP Whooper Swan, sau d6 dugc
thach thirc bing virut nhanh gai néi 1 Vietnam. Chiing vdc-xin mt lan ¢ liéu lugng
bing 0,6pg duge thye hién & tudn 0 voi ta duge (Imject™), tiép theo 1a thach thirc

virut trong tuin 4.

FIG. 15 13 so dd thd hién thé trong ctia cac dong vat dd dugc ching vic-xin
bing cac VLP chua trinh tw HA All H5 COBRA (SEQ ID NO: 1), cac VLP chira
trinh ty HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cac VLP chira trinh ty HA
COBRA-2 & ngudi, hoic cac VLP Whooper Swan, sau d6 dugc thach thuc bang virut
nhanh gai ndi 2.2 Whooper Swan. Chung véc-xin mot 14n & liéu lugng bang 0,6pg
dugc thuc hién & tudn 0 vé6i ta duge (Imject™), tiép theo 1a thach thuc virut trong

tuin 4.
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FIG. 16 12 so dd thé hién chuén do virut (Ngay 2) & phdi cia cc con chudt da
dugc ching véc-xin bing cic VLP chira trinh tw HA All H5 COBRA (SEQ ID NO:
1), cdc VLP chira trinh ty HA COBRA-2 & ngudi-chim (SEQ ID NO: 3), cac VLP
chira trinh ty HA COBRA-2 & ngudi, hodc cac VLP Whooper Swan, sau d6 dugc
thach thirc bing virut nhénh gai ndi 2.2 Whooper Swan. Chung véc-xin mdt 1an &
lidu luong bing 0,6pg duge thyc hién & tudn 0 voi ta duge (Imject™), tiép theo 12

thach thirc virut trong tuan 4.

FIG. 17 14 so dd thé hién chuin d¢ virut (Ngay 3) & phdi ciia cac con chudt da
duoc chiing véc-xin bing cic VLP chira trinh tw HA All H5 COBRA (SEQ ID NO:
1), cac VLP chira trinh ty HA COBRA-2 ¢ ngudi-chim (SEQ ID NO: 3), cac VLP
chira trinh ty HA COBRA-2 & ngudi, hodc cac VLP Whooper Swan, sau do6 dugce
thach thire bang virut nhanh gai ndi 2.2 Whooper Swan. Chiing véc-xin mot 1an &
lidu lugng bing 0,6pg duge thye hién & tudn 0 v6i ta duge (Imject™), tiép theo 12

thach thirc virut trong tuan 4.
DANH MUC TRINH TU

C4c trinh ty axit nucleic v axit amin dugc liét ké trong danh muyc trinh tu kém
theo dugc thé hién bﬁng cach str dung céc chir cai viét tit tiu chuén ddi véi cac bazo
nucleotit, va ma ba chit cai dbi véi céac axit amin, dugc xac dinh trong 37 C.F.R.
1,822. Chi mot dai cta mdi trinh tu axit nucleic dugc thé hién, nhung dai bd sung
dugc hiéu 13 dugc bao gém boi su vién din bat ky dén dai dugc thé hién. Danh muc
trinh ty dugc bd sung 1a t&p chir ASCIIL, dugc tao ra ngay 1 thang 2 nam 2013, 14.7

KB, duogc dua vao day bﬁng cach vién dan. Trong danh muc trinh ty kém theo:

SEQ ID NO: 1 1a trinh tyr axit amin COBRA ddi v6i thé phén 14p cim H5N1
& ngudi va & chim, & day dugc goi 1a HA “All H5 COBRA”.

SEQ ID NO: 2 1a trinh ty axit nucleic dugc tdi wu hoa codon ma héa HA

COBRA cum H5N1 cia SEQ ID NO: 1.

SEQ ID NO: 3 1a trinh ty axit amin COBRA ddi véi cac thé phén 13p cim
nhanh gai ndi 2 HSN1 & ngudi va chim, ¢ ddy duoc goi 1a HA “COBRA-2 & nguoi-
chim”.

SEQ ID NO: 4 1a trinh ty axit nucleic dugc tdi wu héa codon ma hoa HA
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COBRA ctim H5N1 cua SEQ ID NO: 2.
M6 ta chi tiét sang ché
I.  Céc chit viét tit
COBRA: khang nguyén phan Gng rong dugc t6i wu hoa bang may tinh
HA: ngung két t6 hdng ciu
HALI: ttc ché ngung két t6 hdng ciu
HRP: peroxidaza cdy cdi ngua
MI: protein nén 1
NA: neuraminidaza
PFU: don vi dang vét tan
VLP: hat gidng nhu virut
II. Thuét nglt va phuong phap

Trir khi ¢6 quy dinh khéc, cac thuat ngit k¥ thuét dugc str dung theo str dung
thong thudong. Céc dinh nghia v& thuat ngi thong dung trong sinh hoc phén tir ¢6 thé
duogc tim thiy trong tai liéu: Benjamin Lewin, Genes ¥, duge cong bd béi Oxford
University Press, 1994 (ISBN 0-19-854287-9); Kendrew et al. (eds.), The
Encyclopedia of Molecular Biology, dugc cong bd bsi Blackwell Science Ltd., 1994
(ISBN 0-632-02182-9); va Robert A. Meyers (ed.), Molecular Biology and
Biotechnology: Comprehensive Desk Reference, dugc cong bd béi VCH Publishers,
Inc., 1995 (ISBN 1-56081-569-8).

P& tao diéu kién thuén l¢i cho vigc xem xét cac phuong an thyuc hién khac

nhau ctia phin md ta, dudi day 1a cac gidi thich vé cac thuét ngit cu the:

Chit phu trg: Chét hodc t& dugc ma lam ting cuong mot cach khong dac
hiéu phan tmg mién dich d6i v6i khang nguyén. Céc chét phu trg c6 thé bao gébm
huyén phu cta cac khodng chét (phén, nhom hydroxit, hodc phosphat) trén d6 khang
nguyén dugc hép phy; hodc nhil trong nude trong dau, trong d6 dung dich khang
nguyén dugc nhil hdéa trong dau khoang (vi du, chét phu trg khong hoan chinh
Freund), d6i khi bao gdm mycobacteria bi giét chét (chét phu trg hoan chinh Freund)

d2 1am ting cudng thém tinh khéng nguyén. Cac oligonucleotit kich thich mién dich
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(nhu céc oligonucleotit bao gdm motip CpG) cling dugc dung lam céc chét phy trg
(vi du, xem céc patent M§ 6 6,194,388; 6,207,646; 6,214,806; 6,218,371; 6,239,116;
6,339,068: 6,406,705; va 6,429,199). Céc chét phu trg cdn bao gdm cac phan tir sinh
hoc, nhu cac phén tu ddng kich thich. Céc chét phu trg sinh hoc minh hoa bao gdm
IL-2, RANTES, GM-CSF, TNF-a, IFN-y, G-CSF, LFA-3, CD72, B7-1, B7-2, OX-
40L va 41 BBL.

Ap dung: Nhu dugc st dung trong ban mo té, viée ap dung hop phén cho a6i
tuong c6 nghia 13 dua cho, 4p dung hodc dua hop phan vao tiép xuc véi dbi tugng.
Viéc &p dung cé thé dugc tién hanh theo mdt s6 duong bt ky, nhu, vi dy, dung tai
chd, ding qua dudng miéng, dung dudi da, ding trong co, dung trong bung, trong

tinh mach, trong v va trong chén bi.

Khéng thé: Phan tir globulin mién dich dwoc tao ra bdi cac té bao lympho B
¢6 trinh tu axit amin dic hiéu. Céac khang thé dugc tao ra & ngudi hodc cac dong vat
khéc bing khang nguyén dic hiéu (chat sinh mién dich). Céc khang thé duoc dic
trung bang cach phén (mg dic higu v6i khang nguyén theo mot sé cach c6 thé chiing
minh duge, mdi khang thé va khang nguyén dugc dinh theo cac thuat ngit voi cac
chit khac nhau. “Kich thich phan tng khang th8” ding dé chi kha ning ctia khang
nguyén hodc phén tir khac dé kich thich sy san sinh céc khang thé.

Khang nguyén: Hop chét, hop phan, hogc chét ma c6 thé kich thich sy san
sinh ctia c4c khang thé hodc phén Gng té bao T & dong vat, ké ca cac hop phin duge
tiém hodc duge hip phu vao trong dong vét. Khdng nguyén phan Gng v6i cac san
phim ¢6 tinh mién dich & dich thé hoc té bao dc hiéu, ké ca cac san phim dugc
thach thirc béi cac cht sinh mién dich khac loai. Theo mdt s6 phuong 4n vé céc hop

phan va cac phuong phap duge bde 19, khang nguyén 1a protein HA cam.

Puoc toi wu héa codon: Axit nucleic “duge t6i wu héa codon” ding dé chi
trinh tu axit nucleic ma da dugc bién ddi @é cho cac codon 12 tdi wu d6i véi su biéu
hién trong hé thc")ng cu thé (nhu céc loai cu thé hodic nhom céc loai). Vi dy, trinh tu
axit nucleic c6 thé dugc tdi wu hoa cho su biéu hién trong céc té bao dong vat c6 vu.
Su tdi wu hoa codon khong lam bién ddi trinh tu axit amin cua protein d& dugc ma

hoa.

Protein dung hop: Mot protein dugc tao ra boi sy biéu hién cta trinh ty axit
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nucleic dugc thiét k& di truyén tr cac trinh ty axit nucleic ma hoa it nhit mot ph?m
cua hai protein khac nhau (khéc loai). Dé tao ra protein dung hgp, cac trinh tu axit
nucleic can phai & trong cung khung doc va khong chira cac codon dung bén trong.
Vi duy, protein dung hgp cé thé bao gdbm HA ctim dugc dung hop véi protein khac

loai.

Ngung két t6 hong cau (HA): Glycoprotein bé mit virut cim. HA tao ra lién
két cta hat virut véi cac té bao chu va sau d6 nhap virut vao té bao chi. Trinh tu
nucleotit va axit amin cia mot sb protein HA cum dugc biét trong linh vuc va co san,
nhu thong qua co s¢ dit li€u ngudn virut cim NCBI (Bao et al., J Virol 82:596-601,
2008). HA (cung v6i NA) 1a mot trong hai yéu td quyét dinh khéang nguyén virut cim
chinh.

Phan tng mién dich: Phén (mg cta té bao ctia hé mién dich, nhu té bao B, té
bao T, dai thuc bao hoic polymorphonucleocyt, d6i véi tac nhan kich thich nhu
khang nguyén hodc véc-xin. Phan tng mién dich c6 thé bao gdm té bao bét ky cia
khang thé c6 lién quan trong phan tng phong v¢ clia vét chu, vi du ké ca, té bao biéu
mé ma tiét interferon hodc xytokin. Phan Gng mién dich bao gbm, nhung khong bi
gi6i han &, phan Umg mién dich bdm sinh hodc viém. Nhu dugc st dung trong ban
md ta, phan tmg mién dich bao vé ding dé chi phan tmg mién dich ma bao vé a6i
turong khéi nhiém khuin (ngan ngira nhiém khuén hodc ngin nglra sy phat trién coa
bénh c6 lién quan dén nhiém khuén). Cac phuong phép x4c dinh céc phan tmg mién
dich da dugc biét rd trong linh vuc va bao gém, vi duy, x4c dinh su tdng sinh va/hodc
hoat tinh cta céc t& bao lympho (nhu cac té bao B hodc T), su tiét ctia cac xytokin
hodc cac chemokin, viém, san sinh khang thé va tuong tu.

Chit sinh mién dich: Hop chat, hop phén, hodc chit ma c6 kha ning, trong
cac diéu kién thich hop, lam kich thich phéan Ung mién dich, nhu sy san sinh céc
khang thé hozc phan Gng té bao T & dong vit, ké ca cac hop phan ma dugc tiém hoac
dugc h'flp phu vao dong vat. Nhu dugce sir dung trong ban mo ta, “hop ph‘?m sinh mién
dich” 12 hop phan chira chét sinh mién dich (nhu polypeptit HA).

Géy min dich: D& 1am cho dbi twong dugc bao vé khoi bénh nhiém khuén,
nhu bing cach chiing vic-xin.

Virut cam: Virut ARN sgi 4m dugc phan méanh ma thudc vé ho
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Orthomyxoviridae. C6 ba loai virut cam, A, B va C. Cac virut cim A gdy nhiém
khuin mot loat chim va dong vat c6 v, ké ca ngudi, ngya, su tir bién, lon, chdn, va
ga. O nhitng dong vat, hau hét cac virut cim gy ra nhiém khuén cuc bd nhe dudng
h6 hip va dudng rudt non. Tuy nhién, cic ching virut cim gay bénh cao, nhu H5NI1,
gy nhiém khuén toan than & gia cAm trong d6 ty 18 chét c6 thé dat dén 100%. Trong
nam 2009, cam HIN1 1a nguyén nhan thong dung nhét gy ra cim & ngudi. Mot
ching méi cua HIN1 ¢cé ngudn gde tir lon xay ra trong ndm 2009 va dugce tuyén b
dai dich béi td chire Y té thé giéi. Chiing nay dugc goi 12 "cim lgn." Céc virut cim
HIN1 con chiu trach nhiém dbi vé6i dai dich cim T4y Ban Nha vao nam 1918, su

bung phat Fort Dix vao nim 1976, va dai dich cim ¢ Nga vao nam 1977-1978.

Puwgc phin 1ap: Thanh phin sinh hoc “dugc phan 14p” (nhu axit nucleic,
protein hodc virut) vé co ban di duge tach ra hodc dugc tinh ché khoi céc thanh phén
sinh hoc khac (nhu manh vyn t& bao, hodc cac protein hodc cac axit nucleic khac).
Céc thanh phﬁn sinh hoc ma da “dugc phan 14p” bao g(‘Sm cac thanh phﬁn sinh hoc
duoc tinh ché bang cac phuong phap tinh ché tiéu chudn. Thuat ngft ndy con bao gém
céc axit nucleic ti td hop, céc protein hodc cac virut (hodc cac VLP), cling nhu cac

axit nucleic ho#c cac peptit dugc tbng hop v& mit hoa hoc.

Tac nhéan lién két: Mot hodc nhiéu axit amin ma dung lam doan dém gitra

hai polypeptit cuia protein dung hop.

Protein nén (M1): Protein chu tric virut cim dugc tim thiy trong vo virut.

M1 duogc cho 13 1am chtrc ning trong viéc cAu trac va hinh thanh.

Neuraminidaza (NA): Glycoprotein mang virut cim. NA ¢0 lién quan trong
viéc pha huy chu triic ctia thy thé té bao dbi véi HA virut bang c4ch phan cét cac gbc
axit sialic tAn cung tlr cac géc hydrat carbon trén cac bé miit cla céc té bao bi nhiém
khuén. NA con phén cét cac gbe axit sialic khoi céc protein virut, lam ngin ngua sy
két tu cta cac virut. NA (cing véi HA) 12 mot trong hai yéu td quyét dinh khang
nguyén virut cim chinh.

Puwoc lién két ¢6 didu khién: Trinh tu axit nucleic du tién duoc lién két c6
didu khidn véi trinh i axit nucleic thtt hai khi trinh ty axit nucleic thir nhat duge dat
trong mdi quan hé chirc nang véi trinh ty axit nucleic thir hai. Vi du, gen khoi dau

duogc lién Kkét c6 didu khién véi trinh tu ma hoa néu gen khéi dau anh hudng dén su
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phién ma hodc sy biéu hién cua trinh ty ma hoa. Thong thuong, céc trinh tw ADN
dugc lién két c6 diéu khién 12 lién tuc va, khi cAn lién két hai ving ma hoa protein,

trong cung khung doc.

Protein HA ciam dwoc tdi wu héa: Nhu duge sir dung ¢ ddy, “protein HA
cam dugce tdi uu hoa” dé cap dén trinh ty lién Gng protein HA dugc tao ta bdi sy sap
thing hang trinh tu cla cac thé phén 1ap virut cim H5N1 & nguoi va chim (nhu dugc
mo ta trong cac Vi du 1 va 2 duéi ddy). Céc trinh tu nucleotit ma hoa protein HA
dugc t61 wu hoa duge t61 ru hoa thém dé biéu hién trong cac té bao dong vat co vi
thong qua su tdi ru héa codon va sy t8i vu héa ARN (nhu lam tang do 4n dinh ARN).
Céc protein HA cim dugc t8i wu hoa dugce bdc 10 & day (va dugc néu & day 1a SEQ
ID NO: 1 va SEQ ID NO: 3) ciing dugc goi 12 cic trinh ty “COBRA” (khang nguyén
phan @mg rong dugc t5i wu hoa bing may tinh). Cac polypeptit HA duoc t61 uu hoa
duoc thiét ké dé kich thich cac dép ting mién dich phén ung rong & d6i tuong. Trong
phén bdc 10 sang ché, “phan tmg rong” c6 nghia 12 trinh ty protein kich thich phan
{mg mién dich & dbi tuong 14 dit dé kim ham, trung hoa hodc ngan chin sy nhiém
khuén cua khoang rdng cia cac virut cim (nhu hau hét hodc tit ca cic virut cum
thudc kiéu phu déc hiéu). Trong mot s6 truong hop, protein HA ciim duge t6i wu hoa
c6 kha ndng kich thich dap ang mién dich, nhu dép Gng mién dich bao v&, chdng lai

hau hét hodc tt ca cic thé phan 1ap virut cam H5N1.

Sw biing né: Nhu dugce sir dung trong ban mo ta, “su bung nd” virut cim dung

dé chi tap hop cua thé phan 1ap virut tir trong mdt nudce trong ndm da néu.

Mbi treomg din thudc dwge dung: Céac chit mang dugc dung (mdi trudong
dan thuéc) hitu ich trong bdc 1§ nay 1a thong thudng. Remingion ’s Pharmaceutical
Sciences, theo E. W. Martin, Mack Publishing Co., Easton, PA, 15th Edition (1975),
md ta cac hop phan va ché pham thich hop d& van chuyén thubc ciia mot hodc nhidu

hop phan trj li¢u, nhu mot hodc nhidu vic-xin ctim, va cac tac nhan dugc pham Khac.

Thong thudng, ban chét ctia chit mang s& phy thudc vao céch dung cu thé
duoc st dung. Vi dy, cac ché phdm dung ngoai dudng tiéu hoa thuong chira céc dich
16ng dé tiém ma bao gém cac chét long ¢o thé chép nhin dugc vé& mit dugc hoc va
sinh 1y hoc nhu nudec, mudi sinh ly, dung dich mudi can b%lng, dextroza chira nudc,

glyxerol hodc chét twong tu 1am méi truong dan thubc. Ddi v6i cac hop phin ran (vi
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du, dang thudc bot, vién tron, vién nén, hodc vién nang), cac chit mang rin khong
doc thong thudong co thé bao gdm, vi du, loai dugc phém ctia mannitol, lactoza, tinh
bot, hodc magie stearat. Ngoai chit mang trung tinh v& mit sinh hoc, dugc phim cin
dugce ép dung co thé chtra luong nho céc chét phu gia khong ddc, nhu chét 1am 4m
hodc chét tao nhil twong, cac chét bao quéan, va chit dém pH va chét tuong tu, vi du

natri axetat ho#c sorbitan monolaurat.

Polypeptit: Polyme trong d6 cic monome la cac gbc axit amin ma dugc nbi
v6i nhau thong qua lién két amit. Khi cac axit amin 14 cdc axit alpha-amino, thi c6
thé st dung hodc chét déng phan quang hoc L hodc chét déng phan quang hoc D.
Céc thuét ngit “polypeptit” hodc “protein” nhu duge si dung trong ban mo ta dugc
du dinh bao gbm trinh ty axit amin bat ky va bao gdm céc trinh ty duoc bién dbi nhu
cac glycoprotein. Thuat ngit “polypeptit” cu thé duoc du dinh bao gdm céc protein
¢6 trong tw nhién, cling nhu céc protein ma dugc tao ra bang cach tai tb hop hodc
tdng hop. Thuat ngir “gbc” hodc “gbc axit amin” bao gbm vién din dén axit amin ma
dugc dua vao protein, polypeptit, hodc peptit.

Nhiing su thay thé axit amin bao toan la nhiing sy thay thé ma, khi duoc tao
ra, can tr¢ it nhat dén céc dic tinh cua protein géc, tirc 13, cAu trac va dic biét 1a chuc
ning cua protein dugc bao toan va khong bi thay doi déng ké boi nhitng sy thay thé

nay. Cac vi du vé su thay thé bao toan dugc thé hién & dudi day.
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Géc ban dau Su thay thé bao toan
Ala Ser
Arg Lys
Asn Gln, His
Asp Glu
Cys Ser
Gln Asn
Glu Asp
His Asn; Gln
Ile Leu, Val
Leu Ile; Val
Lys Arg; Gln; Glu
Met Leu; Ile
Phe Met; Leu; Tyr
Ser Thr
Thr Ser
Trp Tyr
Tyr Trp; Phe
Val Ile; Leu

Su thay thé bao toan thong thuong duy tri (a) cAu triic ciia khung polypeptit
trong vung thay thé, vi dy, dudi dang cu hinh dang tAm hodc dang xoin, (b) dién tich
hodc kha ning ky nudéc cia phén tir & diém dich, hodc (c) khéi 16n ctia chudi bén.

Nhitng su thay thé nhin chung 13 dugc mong doi dé tao ra su thay ddi 16n nhat
vé cac dic tinh protein s& 13 nhitng sy thay dbi khong bao toan, vi du nhitng su thay
déi trong d6 (a) géc wa nudc, vi dy, seryl hodc threonyl, dugc thay thé cho (ho#c

bing) gdc ky nude, vi dy, leuxyl, isoleuxyl, phenylalanyl, valyl hodc alanyl; (b)
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xystein hodc prolin dugc thay thé cho (hodc bang) gbc khac bét ky; (c) gbe c6 mach
bén dién duong, vi dy, lysyl, arginyl, hodc histadyl, dugc thay thé cho (hodc béng)
géc dién 4m, vi duy, glutamyl hodc aspartyl; hodc (d) géc cO mach bén 16n, vi du,

phenylalanin, dugc thay thé cho (hoic bing) gbc khdng c6 mach bén, vi dy, glyxin.

Phong ngira, diéu tri hoic I1am thuyén giam bénh: “Phong nglra” bénh dung
d& chi viéc trc ché su phét trién toan dién cta bénh. “Piéu tri bénh” ding dé chi su
can thiép bang diéu tri ma lam thuyén giam d4u hiéu hojc triéu chirng ctia bénh hoac
tinh trang bénh ly sau khi n6 bét du phat trién. “Lam thuyén gidm bénh” dung dé chi
sy gidm mot sb hoic mirc dd nghiém trong cia céc du hiéu hodc cic triéu chimg cia

bénh.

Gen khéi dau: Gen khoi déu 13 mot ddy cia céc trinh tu khéng ché axit
nucleic ma huéng dén su phién ma cua axit nucleic. Gen khéi du bao gdm cac trinh
tw axit nucleic can thiét gan diém bét dau phién ma. Gen khoi dAu tiy ¥ con bao gdbm
gen ting cudng xa hodc cac yéu t6 tc ché. “Gen khéi ddu cdu trac” 1a gen khéi dau
ma c6 hoat tinh lién tuc va khong phai qua su didu tit bing cac ddu hiéu hodc cac
phén tr bén ngoai’. Trai lai, hoat tinh cua “gen khéi diu c6 thé cam ung” dugce diéu
it b&i tin hiéu hodc phan ti bén ngoai (vi du, yéu & phién ma). Theo mét s phuong

an & day, gen khoi du 13 gen khéi ddu CMV.

Pugce tinh ché: Thuat ngit “dugc tinh ché” khong nhat thiét phai 14 tinh khiét
hoan toan; hon nita, né du dinh nhu 1a thuit ngit tuong d6i. Nhu vay, vi du, peptit,
protein, virut, VLP hoc hop chit hoat tinh khéc dwgc tinh ché 14 chit ma duge phén
14p toan b hodc mot phén tir c4c protein c6 lién quan trong tu nhién va céc tap chit
khac. Theo cic phuong 4n nhit dinh, thudt ngit “hdu nhu tinh khiét” ding dé chi
peptit, protein, virut, VLP hodc hop chét hoat tinh khac ma da dugc phén ldp tir té
bao, moi truedong nudi ciy té bao, hodc ché phim thd khac va phai qua phén doan aé
loai bd cac thanh phén khéc nhau ctia ché phém ban diu, nhu cic protein, manh v&
té bao, va céc thanh phan khac.

T4i td hop: Axit nucleic tai td hop, protein, virut hogc VLP 1a axit nucleic tai
td hop, protein, virut hodc VLP ma c6 trinh ty ma khong c6 trong tu nhién hodc co
trinh ty ma dugc tao ra boi su Kkét hop nhan tao cia hai phan manh trinh tu dugc tach
ra khac. Su két hop nhén tao nay thudng dugce thuc hign bing cach tdng hop héa hoc
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hoic bang cach thao tac nhan tao clia cdc manh da duge phén 14p cuia cac axit nucleic,

vi du, bang céc k§ thuat thiét ké di truyén.

Tinh ddng nhit trinh tw: Tinh tvong ddng gifta cdc trinh ty axit amin hodc
axit nucleic duge biéu hién theo céac thuft ngit vé tinh twong ddng gitta cac trinh tu,
theo cach khac dugc goi la tinh ddng nhét trinh ty. Tinh ddng nhét trinh ty thuong
dugc xac dinh xét vé phén tram tinh déng nhét (hodc tinh twong ty hodc trong déng);
ty 18 phan trim cao hon, hai trinh ty twong ty hon. Céc chit twong ddng hodc cac
bién thé ctia gen hodc protein dugc dua ra sé c6 mirc 46 tuong dbi cao ctia tinh dong

nhét trinh ty khi dugc sip thing hang bang cach st dung phuong phép chudn.

Céac phuong phap sdp thang hang ctia cac trinh tur 8 so sanh dugc biét 1 trong
linh vuce k¥ thuat. Cac chuong trinh khéc nhau va cac thuat toan sip thing hang dugc
mb ta trong tai lidu: Smith and Waterman, 4dv. Appl. Math. 2:482, 1981; Needleman
and Wunsch, J. Mol. Biol. 48:443, 1970; Pearson and Lipman, Proc. Natl. Acad. Sci.
US.A 85:2444, 1988; Higgins and Sharp, Gene 73:237-244, 1988; Higgins and
Sharp, CABIOS 5:151-153, 1989; Corpet ef al., Nucleic Acids Research 16:10881-
10890, 1988; and Pearson and Lipman, Proc. Natl. Acad. Sci. U.S.A. 85:2444, 1988.
Altschul et al., Nature Genet. 6:119-129, 1994.

Cong cu tim kiém sy sp thing hang tai chd NCBI (The NCBI Basic Local
Alignment Search Tool) (BLAST™) (Altschul et al., J. Mol. Biol. 215:403-410,
1990) c6 san tir mot sé ngudn, bao gbém Trung tAm quéc gia vé thong tin cong nghé
sinh hoc- National Center for Biotechnology Information (NCBI, Bethesda, MD) va
trén Internet, d& st dung cing v6i chuong trinh phén tich trinh tu blastp, blastn,
blastx, tblastn va tblastx. '

P6i twong: Cac sinh vét c6 xuong sdng da té bao sbng, loai ma bao gbm ca
dong vat c6 va 12 nguoi va khong phai la ngudi, nhu cac dong vat linh trudng khong
phai 13 ngudi.

Lwong hiru hiéu cé tic dung diéu tri: Luong chét dic hiéu du dé dat dugc
tac dung mong mudn & dbi twong dugce didu tri bang chét nay. Vi dy, lugng nay co
thé 12 lugng ciia vic-xin virut cim hifu ich d¢ kich thich phan Gng mién dich & dbi
tugng va/hodc dé phong ngira nhi®m khuin hogc bénh do virut cam gay ra. Ly tuong

13, trong pham vi clia ban mo ta, luong hitu hiéu cé tac dung diéu tri ctia vac- Xin cum
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1a lwong da dé 1am ting strc dé khang d6i véi, ngan nglra, 1am thuyén giam, va /hodc
didu tri nhi®m khuan do virut cim gy ra & d6i twong ma khong gy ra tac dong doc
t té bao chinh & dbi twong. Lugng hitu hiéu cuia vic-xin cim c6 tac dung dé 1am ting
strc d& khang d6i véi, phong ngira, 1am thuyén gidm bénh, va /hodc didu tri nhiém
khuén & dbi tugng s& phu thudc vao, vi du, d6i twong duge diéu tri, cach dung hop

phan diéu tri va cac yeu to khac.

Bi bién nap: Té bao bi bién nap 12 t& bio ma phan tir axit nucleic da dugc dua
vao d6 bang k¥ thuat sinh hoc phén tir. Nhu dugc sir dung trong ban mo ta, thudt ngix
su bién nap bao gdbm tht ca cac k§ thuét bing k§ thudt d6 phén tir axit nucleic co thé
duoc dua vao té bao ndy, bao gbm su chuyén nhiém véi vecto virut, su bién nap véi
vecto plasmit, va dua ADN trin b%mg cach duc 18 dién, boc vat li¢u trong mang

liposome (lipofection), va sy d4y nhanh bén hat.

Vic-xin: Ché phdm ciia nguyén liéu sinh mién dich c6 kha ning kich thich
phan tmg mién dich, duoc ding dé phong ngira, 1am thuyén gidm hodc diéu tri bénh,
nhu bénh nhiém khuin. Nguyén ligu sinh mién dich c6 thé bao gdm, vi du, cic vi
sinh vét bi lam suy yéu hoac bi giét chét (nhu céc virut bi lam suy yéu), hodc cac
protein khang nguyén (k& ca cac VLP), céc peptit hodc ADN thu dugc tir chung. Cac
véc-xin c6 thé gy ra ca phan (mg phong bénh (ngén ngira) va chira bénh. Cac phuong
phap dung thay dbi theo véc-xin, nhung c6 thé bao gdm tiém ching, tiéu hoa, xong
hit hodc cac dang 4p dung khac. Tiém ching co thé duoc van chuyén bing bt ky
trong sb cac dudng, bao gbm ngoai duodng tiéu hoéa, nhu trong tinh mach, dudi da
hodc trong co. Cac vic-xin ¢6 thé dugc st dung cung vdi chét phu trg dé lam tiang

tdc phan ing mién dich.

Vecto: Vecto 12 phan tir axit nucleic cho phép cheén axit nucleic la ma khong
phé v& kha ning cua vecto dé 1am tai tao va/hodc hop nhét trong té bao chi. Vecto
¢6 thé bao gdm céc trinh ty axit nucleic ma cho phép né tai tao trong té bao chii, nhu
ngudn gdc tai tao. Vecto xen c6 kha néng tu cai xen vao axit nucleic chi. Vecto ciing
c6 thé bao gdm mdt hodc nhiéu gen dénh d4u c6 thé lya chon va céc yéu td di truyén
khac. Vecto biéu hién 1a vecto ma chira cac trinh ty diéu tiét cdn thiét dé cho phép
phién ma va dich ma ctia gen hodc céc gen cai. Theo mot sb phuong 4n cia sang ché,
vecto ma hoa protein HA, NA hogc M1 cim. Theo mot s6 phurong an, vecto 1a vecto

biu hién pTR600 (Cong bd don patent My sb 2002/0106798; Ross et al., Nat
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Immunol. 1(2):102-103, 2000; Green et al., Vaccine 20:242-248,2001).

Hat gidng nhw virut (VLP): Céc hat virut dugc tao thanh tir mot trong nhidu
protein cAu tric virut, nhung thiéu hé gen virut. Do cac VLP thiéu hé gen virut, chung
khéng nhiém khuén. Ngoai ra, cac VLP ¢ thé thuong dugc tao ra boi su biéu hién
di thudng va c6 thé dugc tinh ché mot cach d& dang. Hau hét cac VLP chira it nhat
protein nhan virut ma hudéng sy nay mam va nha céc hat ra khoi té bao chii. Mot vi
du vé protein nhan nay 1a M1 cim. Theo mot s6 phuong 4n trong ban mo ta, VLP
cim chira protein HA, NA va /hodc M1. Cac VLP ctim ¢6 thé dugce tao ra béng cach
chuyén nhiém céc té bao chil véi cac plasmit mé hoa céc protein HA va NA, va tuy
y 1a protein M 1. Sau khi u cac té bao da dugc chuyén nhiém trong thoi gian thich hop
& cho phép bidu hién protein (vi du trong khoang 72 gio), cac VLP ¢6 thé dugc phan
1ap khoi céac dich ndi mdi trudng nudi ciy té bao. Vi du 3 dua ra phuong phap minh
hoa d8 tinh ché cac VLP cum tir cac dich ndi té bao. Trong vi du ndy, cac VLP dugc
phén lap béng cach ly tim tdc d6 cham (dé loai bd méanh vun t€ bao), loc chan khong
va siéu ly tim qua 20% glyxerol. Céc phuong phap khac san xuit cac VLP ctim dugc
biét trong linh vuc (vi du, xem cdng b6 don sang ché My s6 2006/0263804;
2008/0031895; 2010/0166769; va 2010/0239610).

Trir khi dugc giai thich theo cach khac, tAt ca cac thuat ngit k¥ thuét va khoa
hoc duoc st dung trong ban md ta ¢ nghia gidng nhu dugc hiéu thong thuong boi
chuyén gia trong linh vuc k¥ thuat nay. Cac thuét ngit s it bao gbdm cd s6 nhiéu trir
khi ¢6 quy dinh khac. Tuong tu, tir “hodc” dugc du dinh bao gf”)rn “va” tru khi c6 quy
dinh khac. Do vay “chtra A hodc B” co6 nghia 13 bao gém A, ho#c B, hoac A va B.
Cén hidu thém ring tit ca cac kich ¢& bazo hodc kich ¢& axit amin, va tit ca cac gid
trj phan tir lugng hogic khdi lugng phén tir, dugc dua ra d6i vi cée axit nucleic hogc
cac polypeptit 1a gid tri xép xi, va dugc duara dé mé ta. Mic du cac phuong phap va
cac nguyén liéu twong tu hodc twong duwong véi cac phuong phép va céc nguyén li¢u
dugc mo ta trong ban mo ta co thé dugc st dung trong thuc té hoic thir nghiém cua
sang ché, cac phuong phéap va céc nguyén li¢u thich hop 1a dugc mo ta dudi day. Tét
ca cdc tai liéu cong bd, cac don sang ché, cac patent va céc tai ligu vién dan khac
duoc dé cap trong ban md ta dugc dua vao day bing cach vién dan. Trong truong
hop xung dot, ban md ta sang ché nay, bao gbm gidi thich cac thuat ngd, s& diéu

chinh. Nigoai ra, cdc nguyén liéu, cic phuong phap, va céac vi du chi mang tinh minh
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hoa va khong dy dinh 1am gi6i han sang ché.
II. Toéng quan v& mot sé phuwong 4n thuc hién

Puoc boc 16 & day 1 su tao ra polypeptit HA H5N1 duge ti wu hoa bang my -
tinh dé kich thich phan tmg mién dich phan Gng rong dbi vdi virut cim H5N1. Céc
polypeptit HA dugc t6i wu hoa da phat trién thong qua mot loat su sip hang protein
HA, va su tao ra sau d6 ctia cac trinh ty lién tng dya vao 1.989 thé phan lap cam
H5N1 & ngudi va & chim. Céc phuong phép duge st dung dé tao ra céc trinh ty lién
ung HA dugce tdi wu héa duge md ta trong cac Vi dy 1 va 2, dugc thé hién trong céc
hinh v& Fig. 1 va Fig.2. C4c trinh ty axit amin cua hai polypeptit HA cu thé duogc néu
& day 1a SEQ ID NO: 1 (All H5 COBRA) va SEQ ID NO: 3 (COBRA-2 ¢ nguoi-
chim). Ciing dugc bdc 1§ ¢ ddy la cac trinh tyr axit nucleic duoc tdi vu héa codon ma
hoa cac polypeptit HA dugc tdi wu héa. Hai trinh ty axit nucleic HA dugc t6i uu hoa
codon dugc néu & day 1a SEQ ID NO: 2 va SEQ ID NO: 4.

Duogc dé xuét & ddy 1a cac polypeptit HA cim tai t6 hop c6 trinh ty axit amin
duoc tdi wu héa dé kich thich phan tmg mién dich phan tng rong chéng lai cim
H5N1. Theo mdt s& phuong 4n, polypeptit HA chtra trinh ty axit amin it nhét 99,8%
gibng hét véi cac gbe 2-566 ciia SEQ ID NO: 1 hodc it nhit 99,6% giéng hét véi cac
gbc 2-567 ctia SEQ ID NO: 3. Trong céac vi du cu thé, trinh ty axit amin cua polypeptit
HA chira hodc bao gém trinh ty axit amin cua cac géc 2-566 cia SEQ ID NO: 1 hodc
cac gbe 2-567 ciia SEQ ID NO: 3.

Theo cac phuong 4n khéc, polypeptit HA tai td hop chura trinh ty axit amin it
nhét 99,8% gibng hét véi SEQ ID NO: 1 hodc it nhét 99,6% gibng hét véi SEQ ID
NO: 3. Trong mot s6 vi du, trinh tu axit amin cia polypeptit HA 1a gidng hon so véi
ty 1€ phz‘“ln trim xac dinh dugc mo ta & trén. Trong cac vi du khéc, trinh ty axit amin
chira hodc bao gbm trinh ty axit amin ctia SEQ ID NO: 1 hoic SEQ ID NO: 3. Trong

céc vi du cu thé, polypeptit HA thiéu gbc metionin dAu tan N.

Theo mdt s6 phuong 4n, trinh ty axit amin cua polypeptit HA chira khong qua
mdt su thay thé axit amin lién quan dén SEQ ID NO: 1. Theo cac phuong 4n khac,
trinh ty axit amin ctia polypeptit HA chira khong qua 2, hodc khong qua 1, sy thay
thé axit amin lién quan dén SEQ ID NO: 3. Trong mot s6 vi dy, sy thay thé axit amin

1a sy thay thé bao toan. Trong cac vi du khac, su thay thé axit amin 1a sy thay thé
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khong bao toan. Trong céc vi du khac, s6 nhitng thay thé lién quan dén trinh tu dugc

x4c dinh 13 it hon so vdi s6 nhitng thay thé dugc xéc dinh & trén.

Ngoai ra sang ché con dé xuét cac phan tir axit nucleic dugc phén 14p ma hoa
polypeptit HA cim tai td hop dugc boc 19 trong ban mo ta. Theo mot s6 phuong 4n,
phan tir axit nucleic 1a dugc t81 wu hoa codon cho su bidu hién trong céc té bao dong

vét ¢6 vii. Phan tir axit nucleic tily ¥ con dugc toi uu héa thém dé bn dinh ARN.

Theo mot sé phuong 4n, trinh ty cia phén tir axit nucleic ma hoa polypeptit
HA 13 it nhit 95%, it nh&t 96%, it nhét 97%, it nht 98% hogc it nhét 99% giong hét
véi cac nucleotit ciia 4-1698 cia SEQ ID NO: 2 hodc cac nucleotit 4-1701 cia SEQ
ID NO: 4. Trong céc vi du cu thé, trinh ty ciia phén tir axit nucleic ma héa polypeptit
HA chira hoac bao gi“)m céc nucleotit cia 4-1698 cia SEQ ID NO: 2 hodc cac
nucleotit 4-1701 ctia SEQ ID NO: 4.

Theo céc phuong 4n khéc, trinh tw clia phén tir axit nucleic ma hoa polypeptit
HA 12 it nhat 95%, it nhét 96%, it nhAt 97%, it nhét 98% hodc it nhét 99% gidng hét
v6i cac nucleotit ciia 1-1698 ctia SEQ ID NO: 2 hodc cac nucleotit 1-1701 cua SEQ
ID NO: 4. Trong céc vi du cu thé, trinh ty ciia phan ti axit nucleic ma hoéa polypeptit
HA chira hoac bao gém c4c nucleotit cia 1-1698 cia SEQ ID NO: 2 hodc cac
nucleotit 1-1701 ciia SEQ ID NO: 4.

Theo cac phuong 4n khac nira, trinh tw cua phén tir axit nucleic mad hoa
polypeptit HA 1a it nhit 95%, it nhat 96%, it nhat 97%, it nhét 98% hoic it nhat 99%
gibng hét v6i SEQ ID NO: 2 hoic SEQ ID NO: 4. Trong cac vi du cu thé, trinh tu
ctia phén tl axit nucleic chira hodc bao g(“)m SEQ ID NO: 2 hoac SEQ ID NO: 4.

Céc vecto chira phén tir axit nucleic md hoa cac polypeptit HA tai td hop cling
duge @& xuit boi phan md ta ndy. Vecto nay cd thé 12 vecto thich hop bit ky dé bidu
hién polypeptit HA nay, nhu vecto bidu hién & dong vat c6 vi. Trong cac vi du cu
thé, vecto 1 vecto bidu hién pTR600 (Cong b don patent My s6 2002/0106798,
dugc dua vao day b%mg cach vién dan; Ross et al., Nat Immunol. 1(2):102-103, 2000;
Green et al., Vaccine 20:242-248, 2001).

Trong mot s6 vi duy, vecto bao gbm gen khoi du dugce lién két ¢6 didu khién
v6i trinh ty axit nucleic ma hoa polypeptit HA nay. Trong cac vi du cu thé, gen khai

dAu 12 gen khéi ddu CMV.
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Sang ché con dé xuét cac té bao duge phan 1ap chtra cac vecto duge mo ta.
Trong mdt sb trudng hop, té bao 12 loai t& bao thich hop bat ky dé san xuét va biéu

hién cac VLP, nhu t€ bao dong vat c6 vu.

Ngoai ra, sang ché con dé xuét cac VLP cam chira polypeptit HA dugc t61 uu
héa dugc boc 16 & ddy. Cac VLP ctim c6 thé con bao gdm protein cim khac bat ky
cin dé tao thanh hat virut. Theo mot s6 phuong 4n, cac VLP ciim con bao gdm protein

neuraminidaza (NA) ctim, protein nén (M1) cim, hoéc cé hai protein nay.

Sang ché con d& xuét cac VLP cum chira polypeptit HA cim dugc dé xuét &
day, dugc tao ra bang cach chuyén nhiém té bao chil bing vecto mi hoa polypeptit
HA nay, vecto ma héa protein NA ciim va vecto mé héa protein M1 cim trong cac

diéu kién da dé cho phép biéu hién céc protein HA, M1 va NA.

Céc protein dung hop chira polypeptit HA cum dugc t6i wu hoa con dugc dé

xuét béi phin bdc 10 sang ché nay.

Ddng thoi sang ché d& xuét hop phan chira protein HA cim dugc t51 wu hoa
nhu dugc bdc 16 & ddy, hodc protein dung hop hodc VLP chira protein HA cim dugc
t6i uru héa. Theo mot sd phuong 4n, hop phén nay con bao gdm chét mang dugc dung
va /hodc chét phu trg. Viduy, chét phu trg nay co thé 1a pheén, chét phu trg hoan chinh
Freund, chét phu trg sinh hoc hodc céc oligonucleotit kich thich mién dich (nhu cac

oligonucleotit CpG).

Con duoc dé xuét 1 phuong phap kich thich phan tmg mién dich doi véi virut
cim & dbi twong bang cach ap dung protein HA cim dugc t8i wu héa, protein dung
hop chira HA cim dugc tdi wu héa, cac HA VLP chira cim dugc tdi vu hoa, hoic
céc hgp phén chira chiing, nhu duge boc 16 & day. Theo mot s6 phuong én, virut cim
13 virut cam H5N1. Theo mét s6 phuong an, protein HA, protein dung hop hodc VLP
¢6 thé duge 4p dung bang cach st dung duong dung thich hop bét ky, nhu, vi dy,
dung trong co, trong miii hodc trong mi¢ng. Theo mot s6 phuong 4n, protein HA,
protein dung hgp hodc VLP dugc ép dung dudi dang hop phén con chira chit mang
va /hodc chét phu trg duge dung. Vi du, chét phu trg nay c6 thé 13 phén, chét phu trg
hoan chinh Freund, chét phu trg sinh hoc hodc cac oligonucleotit kich thich mién

dich (nhu céc oligonucleotit CpG).

Con dugc @ xuit 12 phuong phéap giy midn dich dbi twong chdng lai virut
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cim bing cach 4p dung cho d6i twong cac VLP chua protein HA cim dugc t6i wu
héa dugce bdc 16 & day, hodc st dung hop phén chira chiing. Theo mdt s6 phuong 4n
ctia phuong phap, hop phén nay con chira chit mang dugc dung va / hodc chét phu
trg. Vi du, chét phu trg ndy c6 thé 1a pheén, chét phu trg hoan chinh Freund, chét phy
trg sinh hoc ho#c cac oligonucleotit kich thich mién dich (nhu céac oligonucleotit
CpG). Theo mot s phuong 4n, cadc VLP (hodc cac hop phén chtra ching) duoc ap

dung trong co.

Theo mot s6 phuong an ciia cac phuong phap d8 kich thich phan ng mién
dich hodc gdy mién dich d6i tuong, d6i tugng dugce dung VLP chita protein HA duge
t6i wu hoa voi lugng nam trong khoang tir 1 dén 25 pg. Trong cac vi du cu thé, d6i
tuong dugc dung VLP véi luong nim trong khoang tir 5 dén 20 pg, hodc VLP voi
lwgng ndm trong khoang tir 10 dén 15 pg. Trong mot vi du cu thé khong lam gidi han
sang ché, dbi twong duogc ding khoang 15 pg VLP. Tuy nhién, chuyén gia trong linh
vuc ¢6 thé x4c dinh dugc lugng hiru hidu c6 tac dung diéu tri (vi du lvong ma tao ra
su bao vé chdng lai nhiém khuén virut cim H5N1) cua cac VLP dé ap dung cho abi

tuong.
IV. Bénhcim

Céc virut cum 12 cac virut ARN chidu 4m tinh dwgc phan manh ma thudc vé
ho thomyxoviridae. C6 ba loai virut cim, A, B va C. Cé4c virut cum A gay nhiém
khuidn mdt loat chim va dong vét c6 vi, ké ca nguoi, ngua, su tir bién, lon, chdn, va
ga. O nhing dong vat, hau hét céc virut cam A gdy ra nhiém khuén cuc bd nhe dudng
ho6 hép va dudng rudt non. Tuy nhién, cic ching virut cum A giy bénh, nhu H5NI,
gy nhiém khuén toan than & gia cim trong do ty 18 chét c6 thé dat dén 100%. Nhing
dong vat bi hhiém cum A thudng hoat ddng nhu 1a bé chira cho céc virut ciim va céc

kiéu phu nhat dinh da dugc thé hién qua céc loai rao can doi véi nguoi.

Céc virut ctim A c6 thé dugc phan 16p thanh céc kiéu phy dwa vao cac bién
dbi alen trong cic vung khang nguyén cla hai gen ma ma hoéa cac glycoprotein bé
mit, cu thé 13, ngung két td hong cdu (HA) va neuraminidaza (NA) ma can dé gin
virut va gidi phong té bao. Hién tai, mudi sdu kiéu phu ctia HA (H1-H16) va chin
bién thé khang nguyén NA (N1-N9) dugc bidt dbi véi virut cim A. Trude ddy, chi
ba kiéu phu dugc biét dé luan chuyén & ngudi (HIN1, HIN2, va H3N2). Tuy nhién,
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trong nhitng nam gén day, kiéu phu H5N1 gy cim A & chim da dugc bao cao qua
c4c loai ngan can va gay nhiém khuén ngudi nhu dugce théng ké & Hong Kong nim

1997 va 2003, lam chét mdt vai bénh nhan.

Trong nim 2009, cam HIN1 1a nguyén nhén thong dung nhét giy ra ciim &
ngudi. Mot chung méi cia HINI ¢6 ngudn gbc tir lon xuét hién trong nim 2009 va
duoc tuyén bd dai dich boi t6 chire Y té thé gi6i. Ching nay dugc goi 12 "ciim lon."
Céc virut cim HIN1 ciing chiu trach nhi¢ém ddi véi dai dich cam Tay Ban Nha ndm
1918, su bung phat Fort Dix vao nam 1976, va dai dich caim & Nga vao nam 1977-
1978.

Hé gen dugc phin manh virut cim chira tam manh gen ARN chiéu 4m
(nsARN) (PB2, PB1, PA, NP, M, NS, HA va NA) lam méa hoa it nhit mudi
polypeptit, bao gbm cac protein polymeraza ARN huong ARN (PB2, PB1 va PA),
nucleoprotein (NP), neuraminidaza (NA), ngung két t6 hdng cau (cac cAu trac siéu
phan tir HA1 va HA2), protein dém (M1 va M2) va céc protein khong cAu trac (NS1
va NS2) (Krug et al., In “The Influenza Virutes,” R. M. Krug, ed., Plenum Press,
N.Y., 1989, cac trang 89-152).

Kha ning cta virut cim gy ra bénh rong 1a do kha ning ctia n6 tranh hé mién
dich bang cach phai qua sy thay dbi khang nguyén, ma dugc cho la xay ra khi vat
cht bi nhiém khuin dE‘)ng thoi véi ca virut cam & dong vat va virut cim ¢ nguoi.
Trong qué trinh dot bién va phén loai lai trong vat chu, virut nay c6 thé hop chét gen
protein bé mit HA va /hoic NA tir virut khéc nira vao hé gen cia no, nho d6 tao ra
kiéu phu bénh cim méi va tranh khoi hé mién dich.

HA 1a glycoprotein bé mit virut thong thudng chira khoang 560 axit amin va
12 25% téng cong protein virut. N6 chiu trach nhit d6i voi sy bam dinh ctia hat virut
vao, va su tham nhidm ctia né vao, té bao chu & giai doan nhiém khuén sém. Su phan
ct ciia tidn chit HAOQ virut vao cac phan méanh HA1 va HA2 1a bude cn thiét dé cho
virut nhiém té bao. Nhu vay, sy phan cit cAn dé chuyén hoa cac hat virut méi trong
t& bao chu vao cac virion c¢6 kha ndng nhim cac té bao méi. Sy phin cat duge biét
xudt hién trong qua trinh vén chuyén protein mang HAO day du tir mang ludi ndi chét
ciia t& bao bi nhiém khuén dén mang huyét twong. Trong qua trinh van chuyén, ngung

két t6 hong cau phai trai qua mot loat bién dbi ddng va sau dich ma bao gbm su phan
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cét phéan gidi protein ctia HA tidn chit vao HA1 manh tin cing amino va HA2 tan
cling carboxy. Mot trong nhitng khé khén ban d4u trong viéc phat trién ching cim
trong mdi truong nudi cdy mo ban dAu hoic cac dong té bao dugce thiét 1ap xuét phat
tir yéu ciu dé hoat héa sy phan c4t phan gidi protein cam ngung két t& hong ciu cim

trong t& bao chi.

Maic du duge biét ring HA chua duge tach ra c6 thé 1am trung gian cho viéc
grfm virut vao cac thu thé chira axit neuraminic cua né trén bé mat té bao, n6 khong
¢6 kha nang trong budc tiép theo trong chu trinh nhiém khudn, ma 12 dung hop. Pa
duoc biét ring cin phai cho d4u tan amino ky nudc cia HA2 qua sy phan cit sao cho
né c6 thé dugc 1ong vao té bao dich, bing cach do tao thanh cAu gifta virut va mang
té bao dich. Quy trinh nay tiép theo 12 dung hop hai mang va dua virut vao té bao
dich.

Su hoat hoa phan giai protein cia HA lién quan dén sy phan cit & gbc arginin
bang endoproteaza gidng nhu trypsin, ma thuong 1a enzym ndi bao tirc 1a phu thudc
canxi va sy tdi vu do pH trung tinh. Vi céc proteaza hoat hoa la cac enzym té bao,
loai té bao bi nhiém khuin x4ac dinh xem 12 HA ¢6 dugc phéin cit khong. HA cua cac
virut cim & dong vét c6 vii va céc virut cim & chim Khong gay bénh d& bi phan cit
phén gii protein chi & trong mdt s6 loai té bao bi han ché. Mt khéac, HA cua céc
virut & chim gy bénh trong s6 cac kiéu phu HS va H7 dugc phéan cit boi cac proteaza
c6 mit trong khoang rong ctia cac t& bao chu khac nhau. Nhu vay, c6 nhitng su khac
nhau trong khoang vét chu do sy khéc biét vé kha ning phén ct ngung két t6 hong

cAu ma c6 lién quan dén cc dic tinh gy bénh cta virut.

Neuraminidaza (NA) 1a glycoprotein mang th{ hai cua cac virut cam. Sy ¢6
mit ciia NA virut dd cho théy 1a quan trong dé tao ra phan ing mién dich bao vé
nhidu mit chéng lai nhidm khuén virut. D6i v6i hdu hét cac virut cim A, NA ¢6 chidu
dai 413 axit amin, va dugc ma hoa boi gen clia 1413 nucleotit. Chin kiéu phu NA
khac nhau da duogc nhan dién trong cac virut cim (N1, N2, N3, N4, N5, N6, N7, N8
va N9), tit ca trong s6 d6 di duoc tim thiy & cac con chim hoang dd. NA ¢6 lién
quan trong viéc pha huy chu tric cua thy thé té bao d6i v6i HA virut bang cach phan
c4t cac gbe axit neuraminic tdn cung (con duge goi 1a axit sialic) tlr cac gbc hydrat
carbon trén bé mit ctia cic té bao bi nhi®m khuén. NA con phén cét cac gbc axit sialic

khoi céc protein virut, lam ngin nglra sy két tu cua céc virut. Bang cach sir dung co
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ché nay, gia thiét rang NA tao diéu kién thuan lgi cho su giai phéng dong gidng virut
bang cach ngin céc hat virut méi duge hinh thanh khéi tich ty cing voi mang té bao,
cling nhu bang cach thiic déy sy van chuyén virut qua dich nhay c6 mit trén bé mit
niém mac. NA 13 chét x4c dinh khéng nguyén quan trong tirc la d6i tuong phai qua

bién @i khang nguyén.

Ngoai protein bé mit HA va NA, virut cim chira sdu gen trong khac, ma tao
ra tam protein khac nhau, bao gdm céc gen polymeraza PB1, PB2 va PA, protein dém
M1 va M2, nucleoprotein (NP), va cac protein khong cAu trac NS1 va NS2 (Horimoto
et al., Clin Microbiol Rev. 14(1):129-149, 2001).

P& duoc két hop vio trong virion con chau, ARN virut duge van chuyén tir
nhan nhu 13 phic ribonucleoprotein (RNP) bao gdm ba protein polymeraza virut
cim, nucleoprotein (NP), va ARN virut, lién quan dén protein thé gbc virut cim 1
M1) va protein xuét c6 nhan (Marsh et al., J Virol, 82:2295-2304, 2008). Protein
M1 ma ndm trong vo dugc cho 1a c6 chirc ning trong viée chu trac va xay dung. Mot
sb Tuong han ché ciia céc protein M2 duge hop nhét vao cac virion (Zebedee, J. Virol.
62:2762-2772, 1988). Chung tao thanh cac tetrame c6 hoat tinh kénh ion H+, va khi
duoc hoat héa bang do pH thip trong cic thé nhan, axit hoa bén trong virion, tao didu
kién khong bao cta n6 (Pinto et al., Cell 69:517-528, 1992). Amantadin 1 thubc
chéng ctim ma ngdn ngira nhiém virut bang cach 1am nhiéu loan bang hoat tinh kénh

ion M2, nhu vay lam e ché khong bao virut.

NSI1, protein khong cAu trac, c6 nhiéu chirc ning, bao gbm su didu tiét ndi
ghép va xuét nhan cia cic mARN & t& bao ciing nhu kich thich sy dich ma. Chuc
ning chinh ctia NS1 duong nhu la 1am mét tdc dung hoat tinh interferon ctia vat chu,
vi virut bat hoat NS1 c6 thé tdn tai duge mic du n6 phat trién it hiéu qua hon so véi
virut cha me trong cac té bao interferon khong cd khiém khuyét (Garcia- Sastre,

Virology 252:324-330, 1998).

NS2 d3 duogc phat hién trong cac hat virut (Richardson et al., Arch. Virol.
116:69-80, 1991; Yasuda et al., Virology 196:249-255, 1993). S6 lugng trung binh
clia cac protein NS2 trong hat virut dugc ude tinh bang 130-200 phan ti. Thir nghi¢m
lién két in vitro thé hién su tiép xtic protein-protein truc tiép gitta M1 va NS2. Céac

phttc NS2-M1 ciing da dugc phét hién béng cach két tia mién dich trong céc dich tan
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t& bao bi nhidm virut. Protein NS2 dugc cho la dong vai tro trong viée xudt RNP ra
khoi nhan thong qua su twong téc voi protein M1 (Ward et al., Arch. Virol. 140:2067-
2073, 1995).

V. Cac VLP cum va dung chung

Céc VLP cum chira HA dugc tdi wu hoa (nhu HA c¢6 trinh ty axit amin dugc
néu & SEQ ID NO: 1 hogc SEQ ID NO: 3) duge dé xuat trong ban md ta. Cac VLP
cam thong thuong duge tao thanh tir cac protein HA, NA va M1. Sy san sinh céc
VLP cim d3 dugc md ta trong giai phap da biét va trong kha ning cua chuyén gia
trong linh vuc. Vi dy, cac VLP cim c6 thé duoc tao ra bz"mg cach chuyén nhiém céc
té bao chii bing cac plasmit ma hoa céc protein HA, NA va M1. Sau khi 1 c4c té bao
d4 duoc chuyén nhiém trong thoi gian thich hop dé cho phép biéu hién protein (vi du
trong khoang 72 gi®), cac VLP ¢ thé dugc phan 1ap khéi cac dich nbi moi truong
nudi cdy té bao. Vi du 3 dusi day dua ra phuong phap minh hoa d8 tinh ché cac VLP
cam tir cac dich ndi t& bao. Trong vi du nay, cdc VLP duge phén 1ap bang céch ly
tam téc do cham (dé loai bé méanh vun t€ bao), loc chan khong va siéu ly tdm qua

20% glyxerol.

Céc VLP cam dugc dé xudt & ddy co thé duge dung lam vac-xin cim d¢ kich

thich phan tmg mién dich bao vé chéng lai virut cim H5N1 & ngudi va ¢ chim.

Céc VLP ctim, hodc cac hop phan chira ching, c6 thé dugc 4p dung cho d6i
tugng theo dudng bét ky thuong dugce st dung dé dua virut tai t6 hop vao dbi tuong.
Céc phuong phép dung bao gbm, nhung khong bi gi¢i han &, trong chén bi, trong co,
trong bung, ngoai dudng tiéu hoa, trong tinh mach, ding dudi da, trong 4m dao, trong
tryc trang, trong mili, xong hit hodc dudng miéng. Dung ngoai dudng tiéu hoéa, nhu
dung dudi da, dung trong tinh mach hoic trong co, thuong dugc thuc hién béng cach
tiém. Thude tiém c6 thé dugc bao ché & cac dang thong thuong, hodc 13 ¢ trong dung
dich hodc huyén phu 16ng, cic dang rén thich hop cho dung dich hodc huyén phu
trong chét 1éng trudce khi tiém, hodc dudi dang nhii twong. Céc dung dich va nhii
tuong tiém co thé duoc chudn bi tir thudc bot vo tring, thudc hat, va vién nén thudc

loai dugc mo ta trude ddy. Viée ap dung c6 thé 14 toan than hodc cuc bo.

Céac VLP ctim, hodc cic hop phén chira chung, dugc ép dung theo cach thich

hop bét ky, nhu véi céc chit mang dugc dung. Céc chit mang dugc dung mot phan
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duoc x4c dinh bang hop phin cu thé dugc st dung, ciing nhu bang phuong phép cu
thé dugc dung dé sir dung hop phan nay. Do vy, c6 mot loat ché phdm thich hop

cta dugc pham cuia sang ché.

Céc ché phim dé ding ngoai dudng tiéu hoa bao gdm dung dich, huyén phu,
nhil trong vo tring chita nudc hodc khong chira nude. Céc vi du vé cac dung moi
khong chira nudc 1a propylen glycol, polyetylen glycol, diu thyc vat nhu dau 6liu,
va céc este hiru co diing dé tiém nhu etyl oleat. Céc chdt mang chira nuéc bao gbm
nuéce, dung dich rugu/chira nuéce, nhil twong hodc huyén pht, bao gbm nudc mudi
hodc modi truong dém. Moi trudng dan thudc dung ngoai dudng tiéu hoa bao g6m
dung dich natri clorua, dung dich dextroza Ringer, dextroza va natri clorua, dung
dich Ringer dugc lactat hoa, hodc dau khong bay hoi. Moi trudng dan thudc trong
tinh mach bao gdm dich 1ong va chét 1am day dinh dudng, chat 1am ddy chét dién
giai (nhu cac chét gbc dung dich dextroza Ringer), va cdc chét tuong tu. Céc chét
bao quan va cic chét phu gia khic cling c6 thé ¢6 mat nhu, vi dy, cac chat khang vi

sinh vat, cac chit chéng oxy hoa, céc tac nhan chelat, va khi tro va cac chat twong tu.

Mot sd trong céc hop phan c6 thé duogc ap dung mot cach hiéu nghiém nhu
mudi cong axit hogc bazo dugc dung, dugc tao thanh bang phan Gmg v&i cac axit vO
co nhu axit clohydric, axit bromhydric, axit percloric, axit nitric, axit thioxyanic, axit
sulfuric, va axit phosphoric, va céc axit hiru co nhu axit formic, axit axetic, axit
propionic, axit glycolic, axit lactic, axit pyruvic, axit oxalic, axit malonic, axit
suxinic, axit maleic, va axit fumaric, hodc béng phan mg v6i bazo v co nhu natri
hydroxit, amoni hydroxit, kali hydroxit, va c4c bazo hitu co nhu mono-, di-, trialkyl

va aryl amin va etanolamin dugc the.

Viéc 4p dung cé thé dugc thuc hién mot lidu hodc nhiéu lidu. Liéu luong duoc
ap dung cho d6i twong trong pham vi ctia ban md ta cin phai du dé tao ra phan tng
didu tri 6 lgi & dbi tugng theo thdi gian, hodic dé tre ché hogc ngin ngira nhiém khuin
virut cam H5N1. Liéu lugng cin thiét s& thay dbi theo dbi twong phu thudc vao cac
loai, do tudi, thé trong va tinh trang chung clia d6i twgng, mtrc dd nghiém trong clia
nhidm khuén can dugc diéu tri, hop phén cu thé dugc dung va cach ding no. Liéu
luong thich hgp co thé dugc xac dinh béi chuyén gia trong linh vyc k¥ thuat bang

cach str dung chi thr nghiém thong thuong.
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Séang ché dé xuét duoc phim ma bao gdm lrong hiru hiéu c6 tac dung diéu tri
ctia céc VLP ctim mdt minh hodc két hop véi chit mang dugc dung. Céc chét mang
duoc dung bao gdm, nhung khong bi giéi han &, dung dich mudi, dung dich mudi
dém, dextroza, nudc, glyxerol, etanol, va sy két hop ctia né. Chét mang va hop phan
c6 thé 12 vo tring, va ché phim pht hop véi cach dung. Hop phan nay cling c6 thé
chira lvgng nho chét 1am 4m hodc chét tao nhii twong, hodc chat dém pH. Hop phén
ndy c6 thé 1a dung dich long, huyén pht, nhii tuong, vién nén, vién tron, vién nang,
ché phdm giai phong cham, hodc dang thude bot. Hop phan ny c6 thé duogc phdi tron
duéi dang vién dan, voi chét gin két truyén théng va cac chit mang nhu triglyxerit.
Céc ché phdm ding qua dudng miéng c6 thé bao gdm céc chit mang tiéu chuén nhu
loai dugc phém mannitol, lactoza, tinh bot, magie stearat, natri sacarin, xenluloza, va
magie carbonat. Bit ky trong sé céc chit mang thubc thong thuong, nhu dung dich
mudi vo tring hodc déu vig, c6 thé dugc str dung. Méi trudng nay cling c6 thé chira
cac nguyén liéu phy trg thong thuong nhu, vi du, cac mubi dugc dung dé diéu chinh
ap suét thAm thu, cac chit dém, cac chét bao quan va cac chét twong tu. Moi truong
khac ma c6 thé duge st dung vai cac hop phin nay va cac phuong phép duge dé xuét

& déy 12 dung dich mudi binh thuong va dau vimg.

Céc VLP cum dugc md ta trong badn mo ta co thé dugc 4p dung mot minh hodc
két hop véi céc tac nhan didu tri khac dé 1am ting cudng tinh khéng nguyén. Vi du,
cac VLP ctim c6 thé duoc 4p dyung voi chét phu trg, nhu chét phu trg khong hoan

chinh Freund hodc chét phu trg hoan chinh Freund.

Tuy y 1a, mot hodc nhiéu xytokin, nhu IL-2, IL-6, IL-12, RANTES, GM- CSF,
TNF-a, hoic IFN-y, mét hogc nhidu yéu b phét trién, nhuw GM-CSF hogc G- CSF;
mot hodc nhiéu phan t&r nhu OX-40L hodc 41 BBL, hodc su két hop ctia cac phan tir
nay, co thé dugc dung 1am chét phu trg sinh hoc (vi dy, xem Salgaller et al., 1998, J.
Surg. Oncol. 68(2):122-38; Lotze et al., 2000, Cancer J. Sci. Am. 6(Suppl 1):S61-6;
Cao et al., 1998, Stem Cells 16(Suppl 1):251-60; Kuiper et al., 2000, Adv. Exp. Med.
Biol. 465:381-90). Céc phén tir nay cd thé dugc 4p dung toan than (hodc cuc b0) vao
vat chu.

Mot s bién phap dé kich thich c4c phan tng t& bao, ca in vitro va in vivo, da
duoc biét. Céc lipit da duge xc dinh 14 cac chét c6 kha ndng tro gilp viée mdi CTL
in vivo chbng lai cac khang nguyén khéc nhau. Vi dy, nhu duge mo ta trong patent
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My s 5,662,907, cac géc axit palmitic ¢ thé duge ga"ln vao cac nhom alpha va
epsilon amino cta gbc lysin va sau d6 dugc lién két (vi dy, thong qua mdt hodc nhiéu
gbc lién két, nhu glyxin, glyxin-glyxin, serin, serin-serin, hodc gbc twong tw) vao
peptit sinh mién dich. Peptit dugc lipit hoa sau d6 ¢ thé dugc bom tryuc tiép & dang
mixen, duge dua vao trong liposom, hodc dugc nhil hoa trong chét phu tro. Dé 1am
vi du khac nita, cac lipoprotein E. coli, nhu tripalmitoyl-S-glyxerylxysteinlyseryl-
serin c6 thé duoc sir dung d& mdi CTL dic hidu khdi u khi duge ghn két ddng hoa tri
vao peptit thich hop (xem, Deres et al., Nature 342:561, 1989). Ngoai ra, vi su kich
thich c4c khang thé trung hoa cling c6 thé dugc mdi véi cung phén tir dwgc lién hop
véi peptit ma thé hién epitop thich hop, hai hgp phan ¢ thé dugc két hop dé kich

thich ca phan tng do thé dich va té bao gy ra ma ¢ d6 dugc mong mudn.

Mic du viée 4p dung cac VLP chia protein HA duoc tdi wu hoa duge minh
hoa & day, chuyén gia trong linh vuc s€ hiéu rang ciing c6 thé ap dung chinh protein
HA ctim duoc tdi wu héa (khi khong c6 mat hat virut) hodc dudi dang protein dung
hop dé& kich thich phan ¢ng mién dich & dbi twong. Theo mot s6 phuong 4n, manh
cta protein HA dugc ding nhu phan manh HA1 hodc HA2.

Céc vi du duéi diy dugc dé xuat de minh hoa mot so dau hiéu va/hodc céac
phuong 4n dugc md ta cu thé. Cac vi du ndy khong dugc hiéu 1a lam gidi han phan

boc 10 d6i véi cac dau hiéu cu thé hodc cac phuong an duge mo ta.
Vi du thye hién sang ché
Vi du 1: Su tao ra trinh ty COBRA cum H5N1

Vi du nay md ta sy tao ra cla trinh tur lién tng HA COBRA cim H5N1 bang
cach st dung 1.989 trinh ty HA cim H5NI & ngudi va chim. Trinh ty COBRA tao
ra dugc goi 1a “All H5 COBRA.”

Pé tao ra trinh tw HA COBRA cim H5N1 cudi cing, ba 16p clia cac trinh ty
lién tng duge st dung (FIG. 1). Dbi véi 16p diu tién, trinh tu lién Ung dugc tao ra
cho tirmg nhénh gai néi va nhanh gai néi phy HSN1 (céc nhénh gai ndi 0, 1, 2.1.1,
2.12,2.13,22,23.1,232,23.3,234,24,25,3,4,5,6,7,8 va9). Lép th hai
bao gdm céc trinh tu lién Gmg cho timg trong s6 nim nhanh gai ndi phu cta nhanh
gai ndi 2 (2.1, 2.2, 2.3, 2.4 va 2.5). D&i véi 16p thir ba, trinh tu lién mg cudi cling

duoc tao ra bang cach sir dung céc trinh tu lién Umg cuda ting trong s6 10 nhéanh gai
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ndi ,1,2,3,4,5,6,7,8 va9). Trinh ty HSN1 COBRA dugc tao ra theo phuong
phép nay dugc thé hién dudi day va duoc néu ¢ ddy 1a SEQ ID NO: 1.

HA All H5 COBRA (SEQID NO: 1)

MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLD
GVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKASPANDLCYPGDFNDYEELKHLLS
RINHFEKIQIIPKSSWSNHEASSGVSSACPYQGKSSFFRNVVWLIKKNSAYPTIKRSYNNT
NQEDLLVLWGIHHPNDAAEQTKLYQNPTTYISVGTSTLNQRLVPKIATRSKVNGQSGRMEF
FWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSAIMKSELEYGNCNTKCQTPMGAINSSM
PFHNIHPLTIGECPKYVKSNRLVLATGLRNSPQRERRRKKRGLFGAIAGFIEGGWQGMVDG
WYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLERRIENLN
KKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLOLRDNAKELGNGCFEFYH
KCDNECMESVRNGTYDYPQYSEEARLKREEISGVKLESIGTYQILSIYSTVASSLALAIMV
AGLSLWMCSNGSLQCRI

Trinh tu axit amin COBRA cudi ciing dugc dich ma ngugc va duge t6i wu
hoa dé biéu hién trong céc té bao dong vat c6 vi, bao gém sir dung codon va su tdi
wu héa ARN (GeneArt; Regensburg, Puc). Trinh ty gen duoc t6i wu hoa codon dugc
tao ra dudi day va dugc néu & diy 1a SEQ ID NO: 2.

Trinh tu gen HA All HS COBRA duogc t8i wu hoa codon (SEQ ID NO: 2)

atggaaaagatcgtgctgctgctggccatcgtgtccctggtgaagagcgaccagatttgca
ttggctaccacgccaacaatagcacagagcaggtggacaccatcatggagaaaaacgtgac
cgtgacccacgcccaggacatcctggagaaaacccacaacggcaagctgtgtgacctggac
ggcgtgaagcccctgatcctgagagactgctccgtggccggctggctgctgggcaacccca
tgtgtgacgagttcatcaacgtgcccgagtggagctacatcgtggagaaggccagccccgc
caacgacctgtgctaccccggcgacttcaacgactacgaggagctgaagcacctgctgtcc
cggatcaaccacttcgagaagatccagatcatccccaagagcagctggagcaaccacgagg
ccagcagcggcgtgtccagcgcctgcccctaccagggcaagagcagcttcttccggaacgt
ggtctggctgatcaagaagaactctgcctatcccaccatcaagcggagctacaacaacacc
aaccaggaggatctgctggtcctgtggggcatccaccaccccaacgacgccgccgagcaga
ccaagctgtaccagaaccccaccacctacatcagcgtgggcaccagcaccctgaaccagcg
gctggtgcccaagatcgccacccggtccaaagtgaacggccagagcggccggatggaattc
ttctggaccatcctgaagcccaacgatgccatcaacttcgagagcaacggcaacttcatcg
cccccgagtacgcctacaagatcgtgaagaagggcgacagcgccatcatgaagagcgagct
ggaatacggcaactgcaacaccaagtgccagacccccatgggcgccatcaacagcagcatg
cccttccacaacatccaccccctgaccatcggegagtgecccaagtacgtgaagagcaaca
ggctggtgctggccaccggcctgcggaacagcccccagcgggagcggcggaggaagaagcg
gggcctgttcggcgccatcgccggcttcatcgagggcggctggcagggcatggtggacggg
tggtacggctaccaccacagcaatgagcagggcagcggctacgccgccgacaaagagagca
cccagaaggccatcgacggcgtcaccaacaaggtgaacagcatcatcgacaagatgaacac
ccagttcgaggccgtgggccgggagttcaacaacctggaacggcggatcgagaacctgaac
aagaaaatggaagatggcttcctggacgtgtggacctacaacgccgaactcctggtgctga
tggaaaacgagcggaccctggacttccacgacagcaacgtgaagaacctgtacgacaaagt
gcggctgcagctgcgggacaacgccaaagagctgggcaacggctgcttcgagttctaccac
aagtgcgacaacgagtgcatggaaagcgtgcggaacggcacctacgactacccccagtaca
gcgaggaagcccggctgaagcgggaggaaatcagcggcgtgaaactggaaagcatcggcac
ctaccagatcctgagcatctacagcaccgtggccagcagcctcgctctggccattatggtg
gccggcctgagcctgtggatgtgcagcaacggcagcctgcagtgccggatcggatccagat
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ctgctagcgtcgactctagattaattaa

CAu trac duge t6i uu hoa codon co thé dugc cai xen vao vecto biéu hién
pTR600 (Cong bd don patent My s6 2002/0106798; Ross et al., Nat Immunol.
1(2):102-103, 2000; Green et al., Vaccine 20:242-248, 2001) va dugc dung dé san
xuit cac VLP, nhu dugc thao luan duéi ddy trong Vi du 3.

Vi du 2: Su tao ra cta trinh ty HSN1 COBRA Nhéanh gai ndi 2 & ngudi/chim

Vi du ndy mo ta sy tao ra cla trinh tu lién Gng HA COBRA ctim H5N1 bang
cach sir dung 1213 trinh tw HA ctim nhénh gai n6i 2 H5N1 & nguoi va cim. Trinh ty
COBRA tao ra duge goi 1a “COBRA-2 ¢ ngudi-chim.”

Pé tao ra trinh ty HA COBRA cim & ngudi/chim cudi cling, hai 16p cta trinh
tir lién tng dugc sit dung (FIG. 2). D6i v6i 16p thir nhét, nim trinh tu lién Gmg dugc
tao ra bang cach sir dung céc trinh tu tir 10 nhanh gai nbi phu cua nhanh gai nbi 2
H5N1 (c4c nhanh gai ndiphu2.1.1,2.1.2,2.1.3,2.2,2.3.1,2.3.2,2.3.3, 234,24 va
2.5). Déi véi 16p tht hai, trinh ty lién ing cudi ciing dugc tao ra bang cach st dung
nam trinh tu lién tmg (nhanh gai néi 2.1, nhanh gai nbi 2.2, nhanh gai nbi 2.3, nhanh
gai ndi 2.4 va nhanh gai ndi 2.5) duge tao ra trong 16p dau tién. Trinh tyt COBRA
nhanh gai nbi 2 H5N1 & nguoi/chim dugc tao ra theo phuong phap nay dugc thé hién
duéi day va duge néu & day 1a SEQ ID NO: 3.

HA COBRA-2 & ngudi-chim (SEQ ID NO: 3)

MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLD
GVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPANDLCYPGNFNDYEELKHLLS
RINHFEKIQIIPKSSWSDHEASSGVSSACPYQGKSSFFRNVVWLIKKNSAYPTIKRSYNNT
NQEDLLVLWGIHHPNDAAEQTRLYQNPTTYISVGTSTLNQRLVPKIATRSKVNGQSGRMEF
FWTILKPNDAINFESNGNFIAPEYAYKIVKKGDSAIMKSELEYGNCNTKCQTPMGAINSSM
PFHNIHPLTIGECPKYVKSNRLVLATGLRNSPQRERRRKRGLFGAIAGFIEGGWQGMVDGW
YGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLERRIENLNK
KMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHK
CDNECMESVRNGTYDYPQYSEEARLKREEISGVKLESIGTYQILSIYSTVASSLALAIMVA
GLSLWMCSNGSLQCRICI

Trinh ty axit amin COBRA cudi cing duge dich mi nguoc va duogc tdi vu
héa dé biéu hién trong cac té bao dong vat c6 vu, bao gbm sir dung codon va sy tbi
wu héa ARN (GeneArt; Regensburg, Dirc). Trinh ty gen dugc t8i wu hoa codon duge
tao ra dudi day va dugc néu & day 1a SEQ ID NO: 4.

Trinh tr gen HA COBRA-2 ¢ ngudi-chim dugc t6i wu hoa codon (SEQ ID NO: 4)
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atggagaagatcgtgctgctgctggccatcgtgtccctggtgaagagcgaccagatttgca
tcggctaccacgccaacaatagcaccgagcaagtggacaccatcatggagaaaaacgtgac
cgtgacccacgctCaggacatcctcgaaaaaacccacaacggcaagctgtgcgatctggac
ggcgtgaagcccctgatcctgagagactgcagcgtggccggctggctgctgggcaatccca
tgtgcgacgagttcatcaacgtgcccgagtggagctacatcgtggagaaggccaaccccgc
caacgacctgtgctaccccggcaacttcaacgactacgaggagctgaagcacctgctgagc
cggatcaaccacttcgagaagatccagatcatccccaagagcagctggagcgaccatgagg
caagcagcggcgtgtccagcgcctgcccctaccagggcaagtccagcttcttccgcaacgt
tgtgtggctgatcaagaagaacagcgcctaccccaccatcaagcggagctacaacaacacc
aaccaggaggacctgctggtcctgtggggcatccaccaccccaacgacgccgccgagcaga
cccggctgtaccagaaccccaccacctacatctctgtgggcaccagcaccctgaaccagcg
gctggtgcccaagatcgccacccggagcaaggtgaacggccagagcggccggatggagttc
ttctggaccatcctgaagcccaacgatgccatcaacttcgagagcaacggcaacttcatcg
cccccgagtacgcctacaagatcgtgaagaagggcgacagcgccatcatgaagtccgagct
ggagtacggcaactgtaacaccaagtgccagacccccatgggcgccatcaacagcagcatg
cccttccacaacatccaccccctgaccatcggcgagtgccccaagtacgtgaagagcaaca
ggctggtgctggccaccggcctgagaaacagcccccagagagagcggagaagaaagagagg
cctgttcggcgccattgccggcttcatcgagggcggctggcagggcatggtggacgggtgg
tacggctaccaccactccaacgagcagggcagcggctacgccgccgacaaagagagcaccc
agaaagctatcgacggcgtgaccaacaaagtgaacagcatcatcgacaagatgaataccca
gttcgaggccgtgggcagagagttcaacaacctggaaagaagaatcgagaacctgaacaag
aaaatggaagatggctttctggatgtgtggacctacaacgccgagctgctggtgctgatgg
aaaacgagcggaccctggacttccacgacagcaacgtgaagaatctgtacgacaaagtgcg
gctgcagctgagagacaacgccaaagagctgggcaacggctgcttcgagttctaccacaag
tgcgacaatgagtgcatggaaagcgtgcggaacggcacctacgactacccccagtacagcg
aggaagcccggctgaagagagaagagatttccggcgtgaagctggaaagcatcggcaccta
ccagatcctgagcatctacagcaccgtggccagcagcctggccctggccatcatggtggcc
ggcctgagcctgtggatgtgcagcaacggcagcctgcagtgccggatctgcatcggatcca
gatctgctagcgtcgactctagattaattaa

Céu tric duge t8i wu hoa codon c6 thé duge cai xen vao vecto biéu hién
pTR600 (Cong bd don patent My s6 2002/0106798; Ross et al., Nat Immunol.
1(2):102-103, 2000; Green et al., Vaccine 20:242-248, 2001) va dugc dung dé san
xuét cac VLP, nhu duoc thao luan dudi day trong Vi du 3.

Vi du 3: Biéu ché va mién dich bang cac VLP cum

Cac phuong phéap dudi déy co thé dugc st dung dé tao ra va biét hoa cac VLP
ctm chira HA COBRA. Céc phuong phép minh hoa dé gay mién dich chudt, chén
va khi cling dugc md ta dudi day (ddng thoi xem, Giles and Ross, Vaccine
29(16):3043-3054, 2011).

Ché phim véc-xin

Cac t bao 293T duge chuyén nhidm tam thoi bing cac plasmit biéu hién M1,

NA va HA duoc t6i wu hoa, va duge U trong 72 gi® & nhiét do 37°C. Cac trinh ty ma
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héa M1, NA va HA c6 thé 1a dugc t6i wu hoa codon dé biéu hign trong céc té bao
dong vat ¢6 vi. Céc dich ndi duge thu gom va manh vun t€ bao dugc loai bo béng
cach ly tim tdc do chim tiép theo 13 loc chan khong qua thiét bi loc vo tring c&
0,22um. Cac VLP dugc tinh ché thong qua siéu ly tam (1.000.000 m/s? qua 20%
glyxerol, khéi lugng theo thé tich) trong 4 git & nhiét 46 4°C. Céc vién thudc nho
sau d6 dugc tai huyén phu trong PBS, pH 7,2 va dugc béo quan trong cac lugng nho
stt dung mot 1an & nhiét d6 -80°C cho dén khi sir dung. Tong ndng do protein dugc
xdc dinh bing bd kit chét phan tng thi nghiém protein Micro BCA™ (Pierce
Biotechnology, Rockford, IL, USA).

Xac dinh liéu lwong

Ham luong HA dic hiéu co6 thé dugc xac dinh bang thAdm tach Western va
phép do ty trong. HA COBRA téi td hop dugce tinh ché va cac VLP dugc tinh ché
duoc didu ché véi tdng khéi protein tiéu chuin va dugc dién di trén 10% gel SDS-
PAGE va dugc chuyén dén mang PVDF. Thém tach nay dugc kiém tra bing khang
huyét thanh da dong & chudt tir nhiing con chudt bi nhiém cim va cac phirc HA-
khang thé dugc phat hién bang cach st dung IgG ¢ dé khang chudt duge lién hop voi
peroxidaza cdy cai ngua (HRP) (Southern Biotech; Birmingham, AL, USA). HRP
duoc phat hién bing chét phat quang hoa hoc (Pierce Biotechnology; Rockford IL,
USA) va dugc tiép xac v6i mang tia X (ThermoFisher; Pittsburgh, PA, USA). Mat
d(f) cta cac dai dugc xac dinh bing c4ch st dung ph‘?ln mém Image] (NIH). Mat do
ciia cdc dai HA t4i td hop duge ding dé tinh dudng cong tiéu chun va mét d clia

céc VLP dugo tinh ché duge ndi suy bing cach st dung céc két qua tir HA tdi t6 hop.
Nghién ctru chut

Chudt BALB/c (Mus musculus, gibng c4i, 6-8 tudn tudi) ¢6 thé mua duge tir
Harlan Sprague Dawley (Indianapolis, IN, USA). Céac con chudt dugc nhét trong céac
16ng vi cach ly va duoc cho tiép can tu do véi thuc phim va nude udng va dugc cham
séc theo sy hudng dan USDA cho cac dong vét phong thi nghiém. Cac con chu¢t da
duoc ching vic-xin bing lidu duge chon ciia cac VLP HA COBRA dugec tinh ché
(nhu liéu lugng bang 3,0pg, 1,5pg, 0,6pg, 0,3ug hodc 0,06pg), dua vao ham luong
HA tir thir nghiém phép do ty trong, thong qua tiém trong co & tudn 0 va sau do dugc

tang toc v6i cung liéu luong & tuén 3. Céc vic-xin & mdi liéu luong dugce phoi tron
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v6i chit phu trg phén (Imject Alum, Pierce Biotechnology; Rockford, IL, USA), cac
oligonucleotit CpG, hogc chi mot minh chit din thubc. Mudi bbn dén hai muoi mdt
ngay sau moi 14n chiing vic-xin, mau dugc thu gom tir nhitng con chudt da dugc gay
mé thong qua ddm ri sau hdc mét va duge chuyén dén éng ly tam. Céc éng nay duge
ly tdm va huyét thanh duoc loai bd va dugce lam dong lanh & nhigt do -80 + 5°C.
Chuén d6 khang thé huyét thanh e ché ngung két t6 hdng cau (HAI) cho mdi nhém
vic-xin dugce xac dinh & tudn 5 b%mg cach st dung cac virut phéan loai lai dai dién

hodc cac VLP HA COBRA.

Ba tuln sau khi chiing véc-xin cubi ciing, cac con chudt dugc bi kich thich
trong miii bing virut cam H5N1 gdy bénh véi thé tich 1a 50ul. Sau khi nhiém khuén,
cac con chudt dugce theo dbi hing ngay vé giam cén, c4c dAu hiéu bénh va chét trong
14 ngay sau khi nhiém khuan. Thé trong riéng, cac diém thang 6m (Toapanta and
Ross, Respiratory Research 10(1):112, 2009) va su chét duoc ghi lai cho mdi nhom

vao mdi ngdy sau khi tiém chung.
Nghién ctru chon suong

Chon Fitch (Mustela putorius furo, gidng c4i, 6-12-thang tudi), chua bi ctim
va bi ém, c6 thé dugc mua tir trang trai Marshall Farms (Sayre, PA, USA). Chén
dugc nhét theo ciip trong cac 16ng lam bang thép khong gi (Shor-line, Kansas City,
KS, USA) chira Sani-chips Laboratory Animal Bedding (P.J. Murphy Forester
Products, Montville, NJ, USA). Chdn dugc cho &n ché do an cho chon - Teklad
Global Ferret Diet (Harlan Teklad, Madison, WI, USA) va uéng nude sach thoai mai.
Céc HA COBRA VLP duogc pha loang trong PBS, pH 7,2 dé dat duoc ndng d cudi
cing. Chdn da dugc ching véc-xin bang mot trong hai lidu COBRA VLP da dugc
tinh ché (15pg, 3pg), dwa vao ham lugng HA nhu duge xdc dinh bing thir nghiém
do ty trong, thong qua ti€ém trong co trong co bdn dAu véi thé tich 1a 0,25 ml & tudn
0 va sau do6 duogc tang tdc véi cung lidu luong & tudn 3. Bao quan véc-xin & nhiét do
-80°C trudce khi dung va dugc phéi tron voi chét phu trg phén (Imject Alum; Pierce
Biotechnology, Rockford, IL, USA) ngay truéc khi dung. Céac dong vat dugc theo
doi vé tac dung phu bao gEA)m giam can, nhiét d9, gidm vén dong, chét tiét miii, hat
hoi va tiéu chay hing tuan theo theo ché do chung vic-xin. Trude khi ching vAc-xin,
cac dong vat dugc xéc nhén bang thir nghiém HAI 13 4m tinh véi huyét thanh dé 1am

tuin hoan cac virut cim va cim B. Mudi bdn dén hai muoi mot ngdy sau moi lan
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chiing véc-xin, mau dugc 14y tir nhitng con chdn bi gdy mé thong qua tinh mach chu
& phia truéc va dugc chuyén dén éng ly tam. Cac 6ng dugc ly tim va huyét thanh
dugc loai b6 va dugc lam dong lanh & nhiét dd -80 = 5°C. Chuan do khang thé huyét
thanh HAI cho mdi nhém vic-xin dugc xac dinh & tuan 5 bang cach st dung cac virut
phan loai lai dai dién hoic HA COBRA VLP.

Ba tudn sau khi ching véc-xin cubi cling, chdn dugce kich thich trong miii bang
virut cim H5N1 gay bénh véi thé tich 1a 1 ml. Sau khi nhim khuén, chon dugc theo
doi hang ngay vé giam cén, cac déu hiéu bénh va chét trong 14 ngay sau khi nhiém
khuén. Céc thé trong riéng, cac diém thang dm, va su chét dugc ghi cho mdi nhom
vao mdi ngay sau khi ching véc-xin. Tién hanh rira miii bang cach nho giot 3 ml PBS
vao trong hai 16 mii cia chdn d3 duge gy mé mdi ngay trong 7 ngdy sau khi ching
vac-xin. Cac dich rira dugc thu gom va duge bao quan & nhiét do - 80°C cho dén khi

st dung.
Gay mién dich dong vit linh truong

Kh1 Cynomolgus (Macaca fascicularis, gidng dyc, 3-5 ndm tudi) c6 thé dugc
mua tir Harlan Sprague Dawley (Indianapolis, IN, USA). Céc con khi d dugc chung
véc-xin bdng cac HA COBRA VLP di dugc tinh ché (15pg), dwa vao ham lugng HA
tir thir nghiém phép do ty trong, thong qua tiém trong co & tudn 0 va sau d6 dugc tang
téc vé6i cung liéu lugng & cac tudn 3 va 6. Cac véc-xin dugc phéi tron voi chit phy
trg phén (Imject Alum, Pierce Biotechnology; Rockford, IL, USA) ngay trudc khi
dung. Hai muoi mdt ngdy sau mdi 1in chiing vic-xin, mau dugc thu gom tir cac con
khi dd dugc gdy mé thong qua tinh mach dui va dugc chuyén dén bng tach huyét
thanh. Céc dng dugc dé hoat héa cuc von tiép theo 12 ly tdm va huyét thanh duoc loai
b6 va duge 1am dong lanh ¢ nhigt d6 -80 + 5°C. Chuén d6 IgG diém cubi va chuin
d6 khang thé huyét thanh HAI cho méi nhém vic-xin duoc xac dinh & tudn 5 bang
cach st dung céc virut phén loai lai dai dién hoic cac HA COBRA VLP.

Ba tudn sau khi ching véc-xin cudi cing, cac con khi duge kich thich bang
c4ch tiém chung trong mili, trong khi quan va hdc mét bang virut cim H5N1 gy
bénh v6i thé tich 1a 1 ml. Sau khi nhidm khudn, cac con khi dugc theo ddi hing ngay
vé giam can, cac dAu hiéu bénh va chét trong 5 ngdy sau khi nhidm khudn. Cac thé

trong riéng, cac diém thang 6m va sy chét dugc ghi cho mdi nhom vao moi ngay sau

-35-



34886

khi chung véc-xin.
Vi du 4: Tinh sinh mién dich va hiéu qua bao vé cta cac VLP chira HA COBRA

Vi du ndy md ta ndm nghién ciru vé chudt d€ thi nghiém tinh sinh mién dich

va hiéu qué bao vé cua VLP All H5S COBRA va cac VLP COBRA-2 ¢ ngudi-chim.
Nghién ciru COBRA 1A

Nghién ctru ndy duoc tién hanh dé thir nghiém tinh sinh mién dich cua All H5
COBRA va COBRA-2 & ngudi-chim, va hi¢u qua bao vé chdng lai cac thach thirc
nhénh gai ndi 1 va nhanh gai néi 2. Céc VLP chira HA COBRA nhanh gai ndi2 &
nguodi (Céc VLP COBRA-2 & nguoi) dugce sir dung dé so sanh. Cac con chudt da dugce
chiing vic-xin trong co bing 3pug VLP chta trinh ty HA All HS COBRA (SEQ ID
NO: 1), cac VLP chua trinh ty HA COBRA-2 ¢ ngudi-chim (SEQ ID NO: 3), cac
VLP chira trinh tt HA COBRA-2 & ngudi, hodc cac VLP chtra virut cam HA
Whooper Swan (A/Whooper Swan/Mongolia/244/2005). Chung véc-xin dugc thuc
hién & tudn 0 va tudn 3 véi ta duoc (Imject™). Céc con chudt da duge thich thirc
bang 5000 PFU cia virut nhanh gai ndi 2.1 Indonesia (A/Indonesia/5/2005) hoéc
5000 PFU ctia virut nhanh gai néi 1 Vietnam (A/Vietnam/1203/2004) trong tudn tha
5. Cac mau mau duoc thu gom & tudn tht 3 va tuin tha 5. Phdi duge thu hoach &

ngay tht 3 (D3) sau khi kich thich d6i v6i chuin d¢ virut.

Chudn d6 HAI khang VLP All H5 COBRA (ddi chimg duong), virut nhanh
gai nbi 1 Vietnam, virut nhanh gai ndi 2.1.3 Indonesia, virut nhanh gai ndi 2.2
Whooper Swan, virut nhanh gai ndi 2.2 Turkey (Tk/Tk/05), hai virut nhénh gai nbi
2.2.1 Egypt (Eg/321/07 va Eg/3300/08), virut nhénh gai ndi 2.3.4 Anhui
(Anhui/1/2005), virut nhanh gai ndi 2.3.4 mat mau tréng Nhat Ban (JWE/1038/06)
va virut nhanh gai ndi 7 Vietnam & ga (Ck/VN/08) & cac con chu6t da dugc ching
véc-xin dugc thé hién trong FIG. 3. Cac két qua chimg minh rang viéc ching véc-
xin bang cac VLP chira HA All H5 COBRA va COBRA-2 & ngudi-chim kich thich
dap tng khang thé ma c6 thé nhan ra ca hai virut cim nhénh gai ndi 1 va nhanh gai
ndi 2. Trong lugng co thé ctia cac con chudt da dugc ching véc-xin va chua dugc
chiing vic-xin cho dén ngay thir 14 (D14) sau khi thach thirc bing nhanh gai ndi 2.1
Indonesia va bang nhanh gai néi 1 Vietnam 13n luot duge thé hién trong FIG. 4 va

FIG. 5. Tt ca cac con chudt da dugc chung véc-xin thé hién sy thay dbi rat it vé thé

-36-



34886

trong theo thoi gian, trong khi céc con chudt chua duge chung vac-xin thé hién giam
can dang ké. Ngoai ra, chuin d6 virut & nhitng con chudt chua dugc ching vac-xin
sau khi kich thich bang virut nhanh gai ndi 2.2 Whooper Swan (FIG. 6) hodc virut
nhanh gai néi 1 Vietnam (FIG. 7) 14 16n hon mdt cach déng ké so v6i chuén do virut

& cac con chudt da duge chiing véc-xin sau khi kich thich.
Nghién citu COBRA 2A

Nghién cru nay duge tién hanh dé thir nghiém hiéu qua bao vé chong lai thach
thirc nhanh gai néi 1 sau khi ching véc-xin mot 14n cia céc con chudt bang cic VLP
chira All H5S COBRA, COBRA-2 & ngudi-chim, hodc HA COBRA-2 & nguoi. Cac
con chudt da dugc chung véc-xin trong co bang 3ug cta cac VLP All HS COBRA,
cac VLP COBRA-2 & ngudi-chim, cdc VLP COBRA-2 & ngudi, hodc cac VLP
Whooper Swan. Viéc chung vic-xin duge thyc hién voi ta duge (Imj ect™). C4c con
chudt da dugc thach thuc bing 5000 PFU cua virut nhanh gai ndi 1 Vietnam trong
tuin tht 4. Cac mau méu dugce thu gom & tudn 3. Phdi dugc thu hoach vao ngay thir

2 (D2) va ngay 3 (D3) sau khi kich thich dé chuén do virut.

Nhu dugc thé hién trén FIG. 8, thé trong cua cac con chudt di duge ching
véc-xin khong thay ddi mot céch dang ké sau khi kich thich bang virut nhanh gai nbi
1 Vietnam, trong khi cac con chudt chua dugc chung véc-xin thé hién gidm cin déng
ké. Chuin d6 virut vao ngay D2 va D3 & nhiing con chudt chua dugc ching véc-xin

cling 16n hon mdt cach dang k& so v6i cac con chudt da duge véc-xin (FIG. 9).
Nghién ciru COBRA 4A

Nghién cru ndy dugc tién hanh dé thir nghiém higu qua bao vé chéng lai virut
nhanh gai ndi 1 sau khi ching véc-xin mot 1an khi khong c6 ta dugc. Cac con chudt
di duoc chung véc-xin trong co bang 3pg cua VLP All H5 COBRA, cac VLP
COBRA 2 & ngudi-chim, cac VLP COBRA-2 & ngudi, hodc cac VLP Whooper
Swan. Cac con chudt da dugc thach thirc bang 5000 PFU cua virut nhédnh gai nbi 1
Vietnam trong tudn 4. Céc mau mau dugc thu gom & tudn 3. Cac phdi dugc thu hoach

vao cac ngay D2 va D3 sau khi kich thich dbi v6i chudn do virut.

Nhu dugc thé hién trén FIG.10, thé trong clia tAt ca cac con chudt da duoc
chiing véc-xin khong 6 ta duge sut gidm ban dAu sau khi thach thtrc nhanh gai ndi

1, nhung tr& v& binh thuong vao ngay D10 sau khi kich thich. Trai lai, khéi luong
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cia cac con chudt chua dugce ching vic-xin sut gidm mot cach dang ké va khéng
phuc hdi. Céc con chudt chua duge ching véc-xin chét vi nhidm khuén vao ngay thir
7, trong khi 40-60% chudt da dugc ching véc-xin sdng s6t ngodi ngay thu 14 (FIG.
11). Dic biét 13, 60% con chudt da duge ching vac-xin bang VLP All H5 COBRA
hoiic thach thire séng s6t cac VLP COBRA-2 & ngudi, va 40% con chudt da dugc
ching véc-xin bing COBRA-2 & ngudi-chim hogc cdc VLP thach thic séng sot

Whooper Swan.
Nghién ciru COBRA SA

Nghién ctru nay dugc tién hanh dé thir nghiém hiéu quéa bao vé chéng lai virut
nhénh gai ndi 1 sau khi chung véc-xin mot 14n bang ta dugc (Imject™) & lidu luong
thip hon 1a VLP (0,6pug). Céc con chudt da dugc chiing vic-xin trong co bang 0,6pug
ciia VLP All H5S COBRA, cac VLP COBRA-2 & ngudi-chim, cic VLP COBRA-2 ¢
ngudi, hodc cac VLP Whooper Swan. Céc con chudt da duoc thach thirc bé”lng 5000
PFU cua virut nhanh gai néi 1 Vietnam trong tuan 4. Céc mau mau dugc thu gom &
tudn 3. Cac phéi dugc thu hoach vao D2 va D3 sau khi kich thich dbi v6i chuan do

virut.

Nhu dugce thé hién trén FIG. 12, thé trong ctia cac con chudt dé dugc ching
véc-xin giam nhe sau khi thach thie virut nhung trd vé muc binh thudng vao ngay
D10. Trai lai, thé trong cta cac con chudt chua duoc ching véc-xin sut giam mot
cach dang ké va céc con chudt khong hdi phue. Chuén d0 virut & ngady D2 va D3 &
nhitng con chudt chua duge ching véc-xin cfing 12 16n hon so v6i cac con chudt da

duoe ching vic-xin (FIG. 13 va FIG. 14).
Nghién citu COBRA 9A

Nghién ctru nay dugc tién hanh dé thir nghiém hiéu qua bao v¢ chéng lai virut
nhanh gai nbi 2.2 sau khi chung vic-xin mot 14n véi ta dugc (Imject™) & lidu luong
thip hon 1a VLP (0,6pug). Céc con chudt da dugce chung véc-xin trong co bang 0,6pg
ciia VLP All H5 COBRA, c4c VLP COBRA-2 ¢ ngudi-chim, cac VLP COBRA-2 ¢
ngudi, hodc cac VLP Whooper Swan. Céc con chudt da dugc thach thirc bang 5000
PFU ctia virut nhanh gai ndi 2.2 Whooper Swan trong tuan 4. Cac mau mau duge thu
gom & tudn 3. Céc phdi dugc thu hoach vao D2 va D3 sau khi kich thich d6i véi

chuan dg virut.
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Nhu dugc thé hién trén FIG. 15, thé trong cta cac con chudt da dugc ching
véc-xin giam nhe sau khi thach thirc virut nhung tr¢ vé mirc binh thudng vao ngay
D10. Trai lai, thé trong ctia cac con chudt chua duge ching vac-xin sut gidm mot
céch déng k& va cdc con chudt khong hdi phuc. Chuan do virut & D2 va D3 ¢ nhiing
con chudt chua dugc ching vic-xin cling ting lén lién quan dén cac con chudt da

dugc chung vic-xin (FIG. 16 va FIG. 17).

Xét vé cac phuong an co thé ma cac nguyén téc cua sang ché dugc boc 19 ¢o
thé dugc 4p dung dbi véi cac phuong an do, cAn biét ring cac phuong 4n minh hoa
chi 13 cac vi du thuc hién dugc vu tién cia sang ché va khong duge dung lam gi6i
han pham vi cia sang ché. Hon nita, pham vi clia sing ché duogc xac dinh bang cac
diém yéu cu bao ho dudi déy. Do do, cac tac gia sang ché cho ring pham vi va tinh

than ctia sang ché nam trong cdc diém yéu cau bao hd sau day.
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YEU CAU BAO HO
1. Polypeptit ngung két t6 hdng cdu (HA) cum tai t6 hop, bao gdm trinh tw axit amin

twong ddng it nhat 99,6% véi SEQ ID NO: 3, hoic twong ddng it nhét 99,6% véi céc gbc
2-567 ciia SEQ ID NO: 3.

2. Polypeptit HA cim theo diém 1, trong d6 trinh ty axit amin cla polypeptit nay bao
gbm khong qué 2 su thay thé axit amin lién quan dén SEQ ID NO: 3.

3. Polypeptit HA ciim theo diém 1, trong d6 polypeptit ndy bao gdm trinh tr axit amin
ctia SEQ ID NO: 3, hodc cac gbe 2-567 ciia SEQ ID NO: 3.

4. Hat gidng nhu virut cim (VLP) chira polypeptit HA cum theo diém 1.

5. VLP ctiim theo diém 4, trong d6 VLP ctim nay con chira protein neuraminidaza (NA)

cum, protein nén cum (M1), hogc ca hai protein nay.

6. VLP cam chira polypeptit HA cam theo diém 1, duoc tao ra bing cach chuyén nhiém
té bao chi bang vecto mi hoa polypeptit HA, vecto ma héa protein NA cim va vecto ma
hoéa protein M1 cim trong céac didu kién du dé cho phép biéu hién céc protein HA, M1 va

NA.
7. Protein dung hop chira polypeptit HA ciim theo diém 1.

8. | Dugc phdm chta polypeptit HA cim theo diém 1 va chit mang dugc dung.
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<400> 1
Met Glu Lys Ile Val Leu Leu Leu Ala Ile Val Ser Leu Val Lys Ser

1 5 10 15

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
20 25 30

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
35 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Asp Leu Asp Gly Val Lys
50 55 60

Pro Leu Ile Leu Arg Asp Cys Ser Val Ala Gly Trp Leu Leu Gly Asn
65 70 75 80

Pro Met Cys Asp Glu Phe Ile Asn Val Pro Glu Trp Ser Tyr Ile Val
85 90 95

Glu Lys Ala Ser Pro Ala Asn Asp Leu Cys Tyr Pro Gly Asp Phe Asn
100 105 110
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Asp

Lys

Ser

145

Arg

Lys

Gly

Asn

Leu

225

Arg

Phe

Val

Asn

Met

305

Tyr

Pro

Tyr

Ile

130

Gly

Asn

Arg

Ile

Pro

210

val

Met

Glu

Lys

Cys

290

Pro

val

Gln

Glu

115

Gln

Val

Val

Ser

His

195

Thr

Pro

Glu

Ser

Lys

275

Asn

Phe

Lys

Arg

Glu

Ile

Ser

Val

Tyr

180

His

Thr

Lys

Phe

Asn

260

Gly

Thr

His

Ser

Glu

Leu

Ile

Ser

Trp

165

Asn

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

Asn

Asn

325

Arg

Lys

Pro

Ala

150

Leu

Asn

Asn

Ile

Ala

230

Trp

Asn

Ser

Cys

Ile

310

Arg

Arg

His

Lys

135

Cys

Ile

Thr

Asp

Ser

215

Thr

Thr

Phe

Ala

Gln

295

His

Leu

Arg

Leu

120

Ser

Pro

Lys

Asn

Ala

200

Val

Arg

Ile

Ile

Ile

280

Thr

Pro

val

Lys
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Leu

Ser

Tyr

Lys

Gln

185

Ala

Gly

Ser

Leu

Ala

265

Met

Pro

Leu

Leu

Lys
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Ser

Trp

Gln

Asn

170

Glu

Glu

Thr

Lys

Lys

250

Pro

Lys

Met

Thr

Ala

330

Arg

Arg

Ser

Gly

155

Ser

Asp

Gln

Ser

Val

235

Pro

Glu

Ser

Gly

Ile

315

Thr

Gly

Ile

Asn

140

Lys

Ala

Leu

Thr

Thr

220

Asn

Asn

Tyr

Glu

Ala

300

Gly

Gly

Leu

Asn

125

His

Ser

Tyr

Leu

Lys

205

Leu

Gly

Asp

Ala

Leu

285

Ile

Glu

Leu

Phe

His

Glu

Ser

Pro

Val

190

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

Cys

Arg

Gly

Phe

Ala

Phe

Thr

175

Leu

Tyr

Gln

Ser

Ile

255

Lys

Tyr

Ser

Pro

Asn

335

Ala

Glu

Ser

Phe

160

Ile

Trp

Gln

Arg

Gly

240

Asn

Ile

Gly

Ser

Lys

320

Ser

Ile



Ala

Gly

Glu

385

Ile

Asn

Gly

Glu

Tyr

465

Asn

Ser

Arg

Thr

Leu

545

Ser

Gly

Tyr

370

Ser

Ile

Asn

Phe

Asn

450

Asp

Gly

val

Leu

Tyr

530

Ala

Leu

Phe

355

His

Thr

Asp

Leu

Leu

435

Glu

Lys

Cys

Arg

Lys

515

Gln

Ile

Gln

340

Ile

His

Gln

Lys

Glu

420

Asp

Arg

Val

Phe

Asn

500

Arg

Ile

Met

Cys

Glu

Ser

Lys

Met

405

Arg

Val

Thr

Arg

Glu

485

Gly

Glu

Leu

Val

Arg
565

Gly

Asn

Ala

390

Asn

Arg

Trp

Leu

Leu

470

Phe

Thr

Glu

Ser

Ala

550

Ile

Gly

Glu

375

Ile

Thr

Ile

Thr

Asp

455

Gln

Tyr

Tyr

Ile

Ile

535

Gly

Trp

360

Gln

Asp

Gln

Glu

Tyr

440

Phe

Leu

His

Asp

Ser

520

Tyr

Leu

34886

345

Gln

Gly

Gly

Phe

Asn

425

Asn

His

Arg

Lys

Tyr

505

Gly

Ser

Ser

-43-

Gly

Ser

Val

Glu

410

Leu

Ala

Asp

Asp

Cys

490

Pro

Val

Thr

Leu

Met

Gly

Thr

395

Ala

Asn

Glu

Ser

Asn

475

Asp

Gln

Lys

Val

Trp
555

vVal

Tyr

380

Asn

Val

Lys

Leu

Asn

460

Ala

Asn

Tyr

Leu

Ala

540

Met

Asp
365

Ala

Lys

Gly

Lys

Leu

445

Val

Lys

Glu

Ser

Glu

525

Ser

Cys

350

Gly

Ala

vVal

Arg

Met

430

Val

Lys

Glu

Cys

Glu

510

Ser

Ser

Ser

Trp

Asp

Asn

Glu

415

Glu

Leu

Asn

Leu

Met

495

Glu

Ile

Leu

Asn

Tyr

Lys

Ser

400

Phe

Asp

Met

Leu

Gly

480

Glu

Ala

Gly

Ala

Gly
560



<210> 2

<211> 1736
<212> ADN
<213>

<220>
<223>

<400> 2
atggaaaaga

attggctacc
accgtgaccc
gacggcgtga
cccatgtgtg
cccgccaacg
ctgtcccgga
cacgaggcca
cggaacgtgg
aacaacacca
gccgagcaga
ctgaaccagc
cggatggaat
ggcaacttca
atgaagagcg
atcaacagca
tacgtgaaga
cggcggagga
cagggcatgg
gccgcecgaca
atcatcgaca
cggcggatcyg
aacgccgaac

gtgaagaacc

tcgtgctget
acgccaacaa
acgcccagga
agcccctgat
acgagttcat
acctgtgcta
tcaaccactt
gcagcggegt
tctggctgat
accaggagga
ccaagctgta
ggctggtgcee
tcttctggac
tcgececcccga
agctggaata
gcatgccctt
gcaacaggct
agaagcgggyg
tggacgggtyg
aagagagcac
agatgaacac
agaacctgaa
tcctggtget

tgtacgacaa

34886

Trinh ty nhén tao

Polynucleotit tdng hop

gctggccatc
tagcacagag
catcctggag
cctgagagac
caacgtgccc
cceccggcegac
cgagaagatc
gtccagcgcc
caagaagaac
tctgctggtce
ccagaacccc
caagatcgcc
catcctgaag
gtacgcctac
cggcaactgce
ccacaacatc
ggtgctggcee
cctgttcggce
gtacggctac
ccagaaggcc
ccagttcgag
caagaaaatg

gatggaaaac

agtgcggcty

gtgtccctgg
caggtggaca
aaaacccaca
tgctccgtgg
gagtggagct
ttcaacgact
cagatcatcc
tgcccctacce
tctgcctatce
ctgtggggca
accacctaca
acccggtcca
cccaacgatg
aagatcgtga
aacaccaagt
caccccctga
accggcctge
gccatcgccg
caccacagca
atcgacggcg
gccgtgggece
gaagatggct
gagcggaccc

cagctgcggg

tgaagagcga
ccatcatgga
acggcaagct
ccggetgget
acatcgtgga
acgaggagct
ccaagagcag
agggcaagag
ccaccatcaa
tccaccaccc
tcagcgtggy
aagtgaacgg
ccatcaactt
agaagggcga
gccagacccce
ccatcggcga
ggaacagccc
gcttcatcga
atgagcaggg
tcaccaacaa
gggagttcaa
tcctggacgt
tggacttcca

acaacgccaa

ccagatttgc
gaaaaacgtg
gtgtgacctg
gctgggcaac
gaaggccagc
gaagcacctg
ctggagcaac
cagcttcttc
gcggagctac
caacgacgcc
caccagcacc
ccagagcggc
cgagagcaac
cagcgccatc
catgggcgcce
gtgccccaag
ccagcgggag
gggcggctgg
cagcggctac
ggtgaacagc
caacctggaa
gtggacctac

cgacagcaac

agagctgggc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



34886

aacggctgct tcgagttcta ccacaagtgc gacaacgagt
ggcacctacg actaccccca gtacagcgag gaagcccggce
ggcgtgaaac tggaaagcat cggcacctac cagatcctga
agcagcctcg ctctggccat tatggtggcc ggcctgagcec
agcctgcagt gccggatcgg atccagatct gctagcgtcg
<210> 3

<211> 567

<212> PRT

<213> Trinh tuy nhén tao

<220>

<223> Polypeptit tdng hop

<400> 3

Met Glu Lys

1

Asp

Asp

Leu

Pro

65

Pro

Glu

Asp

Lys

Gln

Thr

Glu

50

Leu

Met

Lys

Tyr

Ile
130

Ile

Ile

35

Lys

Ile

Cys

Ala

Glu

115

Gln

Ile

Cys

Met

Thr

Leu

Asp

Asn

100

Glu

Ile

Val

Ile

Glu

His

Arg

Glu

85

Pro

Leu

Ile

Leu

Gly

Lys

Asn

Asp

70

Phe

Ala

Lys

Pro

Leu

Tyr

Asn

Gly

55

Cys

Ile

Asn

His

Lys
135

Leu

His

vVal

40

Lys

Ser

Asn

Asp

Leu

120

Ser

Ala

Ala

25

Thr

Leu

vVal

Val

Leu

105

Leu

Ser

-45-

Ile

10

Asn

Val

Cys

Ala

Pro

90

Cys

Ser

Trp

Val

Asn

Thr

Asp

Gly

75

Glu

Tyr

Arg

Ser

gcatggaaag

tgaagcggga

gcatctacag

tgtggatgtg

actctagatt

Ser

Ser

His

Leu

60

Trp

Trp

Pro

Ile

Asp
140

Leu

Thr

Ala

45

Asp

Leu

Ser

Gly

Asn

125

His

val

Glu

30

Gln

Gly

Leu

Tyr

Asn

110

His

Glu

cgtgcggaac
ggaaatcagc
caccgtggcc

cagcaacggc

aattaa

Lys

15

Gln

Asp

vVal

Gly

Ile

95

Phe

Phe

Ala

Ser

vVal

Ile

Lys

Asn

80

val

Asn

Glu

Ser

1500

1560

1620

1680

1736



Ser

145

Arg

Lys

Gly

Asn

Leu

225

Arg

Phe

val

Asn

Met

305

Tyr

Pro

Gly

Gly

Asn

Arg

Ile

Pro

210

Val

Met

Glu

Lys

Cys

290

Pro

Val

Gln

Phe

vVal

Val

Ser

His

195

Thr

Pro

Glu

Ser

Lys

275

Asn

Phe

Lys

Arg

Ile
355

Ser

vVal

Tyr

180

His

Thr

Lys

Phe

Asn

260

Gly

Thr

His

Ser

Glu

340

Glu

Ser

Trp

165

Asn

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

Asn

Asn

325

Arg

Gly

Ala

150

Leu

Asn

Asn

Ile

Ala

230

Trp

Asn

Ser

Cys

Ile

310

Arg

Arg

Gly

Cys

Ile

Thr

Asp

Ser

215

Thr

Thr

Phe

Ala

Gln

295

His

Leu

Arg

Trp

Pro

Lys

Asn

Ala

200

vVal

Arg

Ile

Ile

Ile

280

Thr

Pro

Val

Lys

Gln
360

34886

Tyr

Lys

Gln

185

Ala

Gly

Ser

Leu

Ala

265

Met

Pro

Leu

Leu

Arg

345

Gly

-46-

Gln

Asn

170

Glu

Glu

Thr

Lys

Lys

250

Pro

Lys

Met

Thr

Ala

330

Gly

Met

Gly

155

Ser

Asp

Gln

Ser

Val

235

Pro

Glu

Ser

Gly

Ile

315

Thr

Leu

Val

Lys

Ala

Leu

Thr

Thr

220

Asn

Asn

Tyr

Glu

Ala

300

Gly

Gly

Phe

Asp

Ser

Tyr

Leu

Arg

205

Leu

Gly

Asp

Ala

Leu

285

Ile

Glu

Leu

Gly

Gly
365

Ser

Pro

vVal

190

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

Cys

Arg

Ala

350

Trp

Phe

Thr

175

Leu

Tyr

Gln

Ser

Ile

255

Lys

Tyr

Ser

Pro

Asn

335

Ile

Tyr

Phe

160

Ile

Trp

Gln

Arg

Gly

240

Asn

Ile

Gly

Ser

Lys

320

Ser

Ala

Gly



Tyr

Ser

385

Ile

Asn

Phe

Asn

Asp

465

Gly

val

Leu

Tyr

Ala

545

Leu

His

370

Thr

Asp

Leu

Leu

Glu

450

Lys

Cys

Arg

Lys

Gln

530

Ile

Gln

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

His

Gln

Lys

Glu

Asp

435

Arg

vVal

Phe

Asn

Arg

515

Tle

Met

Cys

4
1739
ADN

Ser

Lys

Met

Arg

420

val

Thr

Arg

Glu

Gly

500

Glu

Leu

Val

Arg

Asn

Ala

Asn

405

Arg

Trp

Leu

Leu

Phe

485

Thr

Glu

Ser

Ala

Ile
565

Glu

Ile

390

Thr

Ile

Thr

Asp

Gln

470

Tyr

Tyr

Ile

Ile

Gly

550

Cys

Gln

375

Asp

Gln

Glu

Tyr

Phe

455

Leu

His

Asp

Ser

Tyr

535

Leu

Ile

Trinh ty nhéan tao

34886

Gly Ser Gly

Gly

Phe

Asn

Asn

440

His

Arg

Lys

Tyr

Gly

520

Ser

Ser

val

Glu

Leu

425

Ala

Asp

Asp

Cys

Pro

505

vVal

Thr

Leu

-47-

Thr

Ala

410

Asn

Glu

Ser

Asn

Asp

490

Gln

Lys

Val

Trp

Tyr

Asn

395

Val

Lys

Leu

Asn

Ala

475

Asn

Tyr

Leu

Ala

Met
555

Ala

380

Lys

Gly

Lys

Leu

Val

460

Lys

Glu

Ser

Glu

Ser

540

Cys

Ala

vVal

Arg

Met

Val

445

Lys

Glu

Cys

Glu

Ser

525

Ser

Ser

Asp

Asn

Glu

Glu

430

Leu

Asn

Leu

Met

Glu

510

Ile

Leu

Asn

Lys

Ser

Phe

415

Asp

Met

Leu

Gly

Glu

495

Ala

Gly

Ala

Gly

Glu

Ile

400

Asn

Gly

Glu

Tyr

Asn

480

Ser

Arg

Thr

Leu

Ser
560



<220>
<223>

<400> 4
atggagaaga

atcggctacc
accgtgaccc
gacggcgtga
cccatgtgcg
cccgccaacg
ctgagccgga
catgaggcaa
cgcaacgttg
aacaacacca
gccgagcaga
gtgaaccagc
cggafggagt
ggcaacttca
atgaagtccg
atcaacagca
tacgtéaaga
cggagaagaa
ggcatggtgg
gccgacaaag
atcgacaaga
agaatcgaga
gccgagcectge
aagaatctgt
ggctgcttcg

acctacgact

gtgaagctgg

tcgtgctget
acgccaacaa
acgctcagga
agcccctgat
acgagttcat
acctgtgcta
tcaaccactt
gcagcggcegt
tgtggctgat
accaggagga
cccggctgta
ggctggtgee
tcttctggac
tcgcececccga
agctggagta
gcatgccctt
gcaacaggct
agagaggcct
acgggtggta
agagcaccca
tgaataccca
acctgaacaa
tggtgctgat
acgacaaagt
agttctacca
acccccagta

aaagcatcgg

34886

Polynucleotit téng hop

gctggccatc
tagcaccgag
catcctcgaa
cctgagagac
caacgtgccc
cceccggcaac
cgagaagatc
gtccagcgcce
caagaagaac
cctgctggtce
ccagaacccce
caagatcgcc
catcctgaag
gtacgcctac
cggcaactgt
ccacaacatc
ggtgctggcc
gttcggcgcece
cggctaccac
gaaagctatc
gttcgaggcc
gaaaatggaa
ggaaaacgag
gcggctgceag
caagtgcgac
cagcgaggaa

cacctaccag

gtgtccctgg
caagtggaca
aaaacccaca
tgcagcgtgg
gagtggagct
ttcaacgact
cagatcatcc
tgcccectacc
agcgcctacc
ctgtggggca
accacctaca
acccggagca
cccaacgatg
aagatcgtga
aacaccaagt
caccccctga
accggcctga
attgccggcet
cactccaacg
gacggcgtga
gtgggcagag
gatggctttc
cggaccctgg
ctgagagaca
aatgagtgca
gcccggctga

atcctgagca

-48-

tgaagagcga
ccatcatgga
acggcaagct
ccggctgget
acatcgtgga
acgaggagct
ccaagagcag
agggcaagtc
ccaccatcaa
tccaccaccc
tctctgtggg
aggtgaacgg
ccatcaactt
agaagggcga
gccagacccce
ccatcggcga
gaaacagccc
tcatcgaggg
agcagggcag
ccaacaaagt
agttcaacaa
tggatgtgtg
acttccacga
acgccaaaga
tggaaagcgt
agagagaaga

tctacagcac

ccagatttgce
gaaaaacgtg
gtgcgatctg
gctgggcaat
gaaggccaac
gaagcacctg
ctggagcgac
cagcttcttce
gcggagctac
caacgacgcc
caccagcacc
ccagagcggc
cgagagcaac
cagcgccatc
catgggcgcc
gtgccccaag
ccagagagag
cggctggcag
cggctacgcc
gaacagcatc
cctggaaaga
gacctacaac
cagcaacgtg
gctgggcaac
gcggaacggce
gatttccggc

cgtggccagce

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
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agcctggecce tggccatcat ggtggccggce ctgagcctgt ggatgtgcag caacggcagc 1680

ctgcagtgcc ggatctgcat cggatccaga tctgctagcg tcgactctag attaattaa 1739
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