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Linh vy ki thuat dwoc dé cap

Sang ché @& cap dén ché phidm dé chéng 1ay nhiém virut gdy bénh 16 mdm long
méng (Foot and Mouth Disease Virus - FMDV) & dong vat. Sang ché ciing dé cap dén
durgc pham chira khang nguyén FMDV, va kit dé dung véi duge phdm nay.

Tinh trang ky thuit ciia sang ché

Bénh 16 mdm long méng (Foot-and-mouth disease - FMD) 13 mét trong s cac
bénh do virut va lay nhiéu nhét anh huéng dén vét nudi. Bénh nay 13 bénh dia phuong &
nhiéu quéc gia trén thé gi6i, dic biét 1a & chau Phi, chau A va Nam MyJ. Ngoai ra, su
bung phét dich bénh c6 thé xay ra theo chu ky. Sw xuét hién bénh nay & cac qudc gia c6
thé gy ra hau qua kinh té rit trdm trong do su giam ning suit, giam can nang va kha
nang san xuét sita & dan bi nhiém, va do 1énh cAm van thuong mai dugc 4p dat dbi véi
cac qubc gia ndy. Cac bién phap duoc thuc hién dbi véi bénh ndy bao gébm 4p dung
nghiém ngit su han ché nhap khiu, kiém soét vé sinh va kidm dich, tiéu hity cac dong vat
6m va cac chuong trinh chiing ngira bang cach str dung vacxin, nhu 1a bién phép phong
bénh & pham vi quéc gia hodc ving, hodc mot ciach dinh ky khi sy bung phat dich bénh
x4y ra.

FMD dugc déc trung bédi thoi gian & bénh ngén, tinh 1ay nhiém cao, su tao loét
trong miéng va trén ban chan va ddi khi, gay chét cac dong vat nhé. FMD anh huong dén
mdt s6 loai dong vat, dac biét 1a gia suc, lon, ctru va dé. Tac nhan giy bénh nay la virut
axit ribonucleic (ARN) thudc gidng Aphthovirus thudc ho Picornaviridae (Cooper et al.,
Intervirology, 1978, 10, 165-180). Hién nay, da biét it nhit bay typ virut gy bénh 1&
mdm long méng (FMDV): typ chau Au (A, O va C), typ chau Phi (SATI, SAT2 v
SAT3) va typ chau A (Asia 1). Nhidu phén typ cling dugc phan biét (Kleid et al. Science
(1981), 214, 1125-1129).

FMDV 12 virut nhj thap dién tran c6 dudng kinh khoang 25 nm, chira phéan tu
ARN s¢i don duge cau thanh tir khoang 8500 nucleotit, ¢ tinh phén cuc duong. Phan tr
ARN nay chira khung doc mé (open reading frame - ORF) don, mi hda polyprotein don
chira, khong ké cac thanh phén khac, tién chit vo capsit con dugce goi 1a protein P1 hodc

P88. Protein P1 dugc myristyl héa & d4u tin cing amino ciia né. Trong qud trinh trudng
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thanh, protein P1 dugc phén cit bdi proteaza 3C thanh ba protein duoc goi 13 VPO, VP1
va VP3 (hodc lan luot 1a 1AB, 1D va 1C; Belsham G. J., Progress in Biophysics and
Molecular Biology, 1993, 60, 241-261). Sau d6, trong virion, protein VPO dugc phan cit
thanh hai protein, VP4 va VP2 (hoic lan lugt 1a 1A va 1B). Co ché dé bién dbi protein
VPO thanh VP4 va VP2, va dé tao ra virion trudng thanh chua dugc biét. Cac protein
VP1, VP2 va VP3 c6 khdi lugng phan tir khoang 26.000 Da, trong khi protein VP4 nho
hon, ¢6 khéi lugng phén tir khoang 8.000 Da.

Su két hop don gian cia cac protein v capsit tao ra protome (don phan gbc) hoic
phan tir 5S, ma 13 thanh phan co ban ctia vo capsit FMDV. Sau dé, protome nay duogc tao
phitc thanh pentame dé tao ra phan tir 12S. Virion thu dugce tir viée tao vo capsit cia phin
tir ARN hé gen bang cach lip rap muodi hai pentame 128, tir d6 cAu thanh hat 146S. Vo
capsit clia virut ciing c6 thé dugc tao ra ma khong cé mit phan t& ARN bén trong no
(dudi day dugc goi 1a “capsit tréng”). Capsit tréng con dugc goi la hat 70S. Viéc tao ra
capsit tréng c6 thé xay ra theo cach ty nhién trong qua trinh sao chép cua virut hodc co

thé duoc san xudt nhan tao bing cich xtr 1y hoéa hoc.

Mot sd nghién ctu da dugc thuc hién trén cac capsit tréng tr nhién. Dic biét,
Rowlands et al. (Rowlands et al., J. Gen. Virol., 1975, 26, 227-238) d4 chiimg minh duoc
ring cac virion ciia bénh 16 mdm long méng A10 chi yéu chira bén protein VP1, VP2,
VP3 va VP4. Bé so sénh, cac capsit trdng tu nhién (khong thu duoc bang cach tai td hop
nhung d4 tinh ché khoi méi truong nudi cdy virut gdy bénh 16 mdm long méng A10) v&
co ban chira protein chua dugc phan cat VPO; cac két qua tuong tu vé6i virut gay bénh 1&
mdm long méng A-Pando dugc md ta boi Rweyemamu (Rweyemamu et al., Archives of
Virology, 1979, 59, 69-79). Cac capsit tréng nhén tao, thu dugc sau khi thAm tach véi su
c6 mit cua Tris-EDTA va sau khi ly tdm, khong chira protein VP4. Céc capsit nhan tao
nay c6 tinh sinh mién dich yéu theo Rowlands et al., va cc capsit tréng tw nhién chi c6
tinh sinh mién dich sau khi xtr ly bang formaldehyt dé lam én dinh chung, tuy vay dap
tng khang thé dugc gy ra béi capsit tréng tu nhién & chudt lang khéng 6n dinh, nhu
duge néu bdi tac gia nay. Hon nita, Rowlands et al. va Rweyemamu et al. khong dong ¥
v6i su can thiét phai 1am 6n dinh capsit tréng tu nhién. Pbi voi Rweyemamu et al., viéc

khong xtr Iy bang formaldehyt khong gy thiét hai cho mtrc do khéng nguyén cuda capsit
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tréng tur nhién. Kha ning sinh mién dich chi dugc danh g4 béi viée tao ra khang thé

trung hoa & chudt lang.

Mirc d6 biéu hién ciia gen mi héa tién chit P1 cua protein vo capsit boi
baculovirut tai t hop trong té bao con tring duoc so sanh v6i mic dd biéu hién cia gen
ma hoéa P1 lién quan dén proteaza 3C trong E. coli (Grubman et al., Vaccine, 1993, 11,
825-829; Lewis et al., J. Virol., 1991, 65, 6572-6580). Sy dong biéu hién ctia P1 va 3C
trong E. coli din dén viéc lap rap capsit trdng 70S. San phdm biéu hién cta hai cu tric
nay tao ra khang thé trung hoa & chudt lang va lon. Ndng do chuén thu dugc véi clu tric
P1/baculovirut l1a thép. Céac san phém biéu hién giéng nhau nay tao ra su bao vé mot ph?m
& lon. Tuy nhién, mot sb lon da dugc bdo vé khoéi bénh khong dugce bao vé chéng Su sao
chép clia virut gay nhiém. Tuy nhién, hé biéu hién E. coli khéng myristyl héa cac protein
va proteaza 3C la doc véi té bao nay. Lewis et al. két luan r?mg cac cau héi co ban lién
quan dén ban chét cua virut va ciu tric cta vo capsit can dé dat dugc muc dd bao vé 1én
nhit & dong vat chua duoc giai dap. Hon thé nita, Grubman et al. tuyén bé ring cin phai
lam 6n dinh capsit trong trudc khi bao ché vacxin; vé diém nay, cac tac gia dong y v& van
dé gap phai vdi capsit tréng thu duoc bang cach tach ra khéi méi trudng nudi ciy virut

(xem trén day).

Céc protein dung hop chita mot sé hodc tit ca 13 protein P1 cling thu duoc bing
cach sir dung céc vecto virut, cu thé 1a virut ecpet hodc virut gdy bénh ddu mua. Cu thé,
CA-A-2,047,585 md ta virut ecpet loai bo dugc sir dung dé san xuét protein dung hop
chira trinh tur peptit ctia virut gy bénh 16 mdm long moéng (cac axit amin 141 dén 158
ctia P1 gin két v6i cac axit amin 200 dén 213 cia P1) duoc dung hop véi glycoprotein
gplll cua virut ecpet lodi bd ndy. Vecto virut adeno di duogc st dung dé biéu hién vo
capsit virut réng ctia FMDV (US 8,323,663). Céc vecto virut con duge sir dung dé bidu
hién vé capsit FMDV rong da duoc lam én dinh (US 7,531,182, USSN14/863,181).).
Gan day, cac thuc vat va cac té bao con tring d4 duoc khao sat 12 ngudn san xuét khang

nguyén FMDV (US 2011/0236416, USSN14/863,181).

D3 c6 bao cao ring cac khang thé thu dugc tir me (maternally derived antibodies -
MDA) ¢6 thé trc ché dép tmg ctia bé (gia sic du6i 2 ndm tudi) véi su ching ngira chéng
FMD (Graves, 1963, Journal of Immunology 91:251-256; Brun et al., 1977,
Developments in Biological Standardisation, 25:117-122).

-4-



33200

Ban chit k§ thuit ciia sing ché

Sang ché dé cap dén ché phim hodc vacxin chira vecto virut tai t hop biéu hién
polypeptit FMDV va cac manh va cac bién thé cia né. Khang nguyén FMDV va céc
ménh va cc bién thé ciia n6 c6 tinh sinh mién dich va bao vé. Céc vecto virut tai tb hop
c6 thé 13 cac vecto virut adeno biéu hién khang nguyén FMDV.

Vecto virut tai to hop ¢6 thé dugc bao ché thanh vacxin va/hodc duoc phdm. Cac
vacxin hodc ché phém nay co thé duoc st dung dé ching ngtra dong vat va tao ra su bao
vé khdi cac ching FMDYV tuong dong va khac loai. Cac vacxin hodc ché phdm dugc bao
ché voi chat mang, ta dugc, chét bd trg, hodc chat dan dugc dung hodc dung trong tha y
dat duoc su ci thién vé tinh bén nhiét va kha ning dap tng v6i su thay dbi nhiét do.

Sang ché mé ta phuong phap ting cudng sw bao vé & dong vat binh thuong va
dong vat duong tinh véi khang thé thu duogc tir me (duong tinh v6i MDA) khéi su nhiém
FMDV. Sang ché ciing d& cap dén kit bao gdm it nhit mét polypeptit c6 tinh khang
nguyén hoic manh hoic bién thé ciia n6 va huéng dan st dung.

M6 ta viin tit cac hinh vé

Phan mé ta chi tiét sau, dugc dua ra dé 1am vi dy, nhung khong dugce du dinh gidi
han pham vi cla séng ché chi & cac phuong an cu thé dugc mé ta, co thé duoc hiéu tdt
nhét két hop véi cac hinh v& kém theo, trong do:

Fig.1 12 bang tém tit cac trinh tur ADN va protein.

Fig.2 thé hién cac gen dbi v6i chiung FMDV A24 va cac gen A24 (p1-2AB’) duge
sir dung trong ciu triic A24-A12 ghép.

Fig.3 thé hién cac gen d6i véi ching FMDV A12 va cic gen A12 (3B’/3C) dugc
sir dung trong ciu tric A24-A12 ghép.

Fig.4 thé hién thir nghiém nhén dién ciu truc di truyén cua vacxin FMDV A24-
A12 chira vecto virut adeno tai tb hop bang phuong phap PCR.

Fig.5 thé hién phuong phép thdm tich Western ctia vacxin FMDV A24-A12 chta
vecto virut adeno tai t6 hop.

Fig.6 thé hién cac gen ddi véi chung FMDV O1M dung trong vacxin FMDV O1M

chira vecto virut adeno tai td hop.
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Fig.7 thé hién cac gen ddi véi ching FMDV Irn ding trong vacxin FMDV Irn

chira vecto virut adeno tai to hop.

Fig.8 thé hién cac gen dbi voi chung FMDV Asia dung trong vacxin FMDV Asia

chita vecto virut adeno tai t6 hop.

Fig.9 thé hién ty 1& phan trdim bao vé bang vacxin FMDV typ huyét thanh O véi

cac liéu khac nhau.

Fig.10 thé hién huyét thanh hoc ctia vacxin FMDV typ huyét thanh O véi cac lidu
khéc nhau.

Fig.11 thé hién hoat tinh diét virut cia FMDV chira vecto virut adeno tai td hop +
chit bd trg & nhiét d6 25°C.

Fig.12 thé hién hoat tinh diét virut cia FMDV chtra vecto virut adeno tai tb hop +
chét bé trg & nhiét do 4°C.

Fig.13 thé hién trung binh nhan ciia ndng d6 chudn FMDV VN.

Fig.14 thé hién trung binh nhan cia ndng d6 chuén SAV.

Fig.15 thé hién trung binh nhn ctia ndng d6 chuidn FMDV VN,
M5 ta chi tiét sang ché

Sang ché dé cap dén ché phdm hodc vacxin chtra vecto virut tai td hop biéu hién
khang nguyén FMDV géy d4p ng mién dich & dong vét. Cic vecto virut tai td hop nay
c6 thé 1a cac vecto virut adeno bidu hién khang nguyén FMDV. Vecto virut tai td hop
biéu hién khang nguyén niy cé thé dugc bao ché thanh vacxin hodc duge pham va duoc
sir dung dé gay ra hodc kich thich dap tng bao vé & dong vat. Theo mdt phuong an,
khang nguyén polypeptit 13 protein cdu traic FMDV P1 (VP4-VP2-Vp3-VP1), protein
khong cu triic P2 (2A, 2B, va 2C) hoic protein khéng cdu triic P3 (3A, 3B, 3C va 3D)

hodc manh hoic bién thé ¢ hoat tinh cta ching.

D3 nhan ra ring polypeptit c¢6 tinh khing nguyén theo sang ché c6 thé 1a
polypeptit cé chidu dai ddy dii hodc cac manh hodc céc bién thé c6 hoat tinh cua chung.
“Céac manh c6 hoat tinh” hodc “cac bién thé c6 hoat tinh” dugc du dinh réng cac manh
hoic cac bién thé nay gitr dugc tinh khang nguyén cia polypeptit. Do d6, sang ché bao

gdm polypeptit, khang nguyén, epitop hodc chat khang nguyén FMDV bét ky giy dap
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Gng mién dich & dong vat. Polypeptit, khang nguyén, epitop hoic chit khang nguyén
FMDV c6 thé 1a polypeptit, khang nguyén, epitop hodc chét khang nguyén FMDV bét
ky, nhu, nhung khong chi gi6i han &, protein, peptit hozic méanh hoic bién thé ctia ching,
ma gay ra, cam ung hodc kich thich dép Gng & dong vat, nhu loai ctru, loai bo, loai dé

hoac loai lon.

Su két hop don gian clia cac protein vo capsit tao ra protome (don phan gbc) hodc
phan tir 55, ma 13 thanh phan co ban ctia vo capsit FMDV. Sau d6, protome nay dugc tao
phirc thanh pentame dé tao ra phan tir 12S. Virion thu dugc tir viée tao vo capsit ciia phan
tor ARN hé gen bang cach lip rap mudi hai pentame 128, tir d6 cdu thanh hat 146S. Vo
capsit ctia virut ciing c6 thé duge tao ra ma khong c6 miat phan tr ARN bén trong né
(duéi day dwoc goi 1a “capsit trdng”). Capsit tréng ndy con dugc goi 13 hat 70S. Viéc tao
ra capsit trong c6 thé xay ra theo cach tu nhién trong qua trinh sao chép virut hodc c6 thé

dugc san xuadt nhan tao bang cach xu ly héa hoc.

Sang ché dé cap dén vacxin hodc ché phim dung cho loai bo, lodi ciru, loai dé,
hoic lodi lon c6 thé chira khang nguyén FMDV téi t6 hop hodc vecto virut tai t& hop biéu
hién khiang nguyén FMDYV v6i lugng cd hi€u qua, va chét mang, ta duogc, chat bd tro,

hodc chat dan duge dung hodc dung trong tha y.

Theo mot s6 phuong 4n, vacxin nay con chira cac chat bd trg, nhu nhil tuong dau

trong nudc (oil-in-water - O/W) da duge mo ta trong patent My s 7,371,395.

Theo cac phuong an khac, cac chit b trg bao gdm nhii tuong TS6, TS7, TS8 va
TS9, nhii twong LR3, LR4 va LR6, nhii twong LF2, chit b trg CARBIGEN™, chét bd
trg ENABL®, axit polyacrylic, nhém hydroxit hodc nhém phosphat, saponin, CpG, nhii

tuong nudc trong dau, va nhii twong dau trong nuée, hodc hdn hop cia chung.
Theo mét sd phuong an, dap ung & dong vat 1a dap g mién dich bao vé.

Thuét ngir “dong vat” duoc sir dung trong ban md ta dé chi dong vat c6 v, gia
cam, va cac loai twong tu. Pong vat hodc vat chi bao gdm dong vat c6 vi va ngudi.
Pong viat nay céd thé duogc chon tir nhém bao gém loai ngua (vi du, ngua), loai ché (vi du,
cho, choé so1, cdo, cho soéi dé)ng co, ché rung), loai meo (vi duy, su tt, hd, meo nha, méo
hoang, méo 16n khac, va cac loai méo khac bao gdm bdo gépa va méo rimg), lodi ciru (vi

du, ctru), loai bo (vi du, gia stc, bo), loai lon (vi du, lon), loai dé (vi du, dé), loai gia caAm
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(vi du, ga, vit, ngdng, ga tay, chim cit, ga 16i, vet, chim ho sé, diéu hau, qua, da diéu chau
Phi, d4 diéu sa mac Uc va da diéu dau méo), dong vét linh truéng (vi du, bd ban hiu, phu
hau, khi, vuon, khi khong dudi), va ca. Thuat nglr “ddng vat” con bao gém dong vat riéng

& tat ca cac giai doan phat trién, k& ca cac giai doan phdi va bao thai.

Trir khi dugc giai thich khéc, tat ca thuat ngit k§ thuat va khoa hoc ding trong ban
md ta c6 nghia gidng nhu thuong dugc hidu béi ngudi ¢6 hidu biét trung binh vé linh vuc

€9 ¢
a

cua sang ché. Thuat nglt dang so it “mdt” ( an”, va “the” trong ban mo ta ti€ng Anh)
cling bao gébm ca dang so nhicu tru khi ngit canh chi r6 khac. Tuong tu, tir “hodc” dugce

st dung trong ban mo ta d€ chi “va” trir khi ngtt canh chi r6 khac.

Polypeptit c6 tinh khang nguyén theo sang ché c6 kha ning bao vé khoi FMDV.
Ttc 13, ching c6 kha ning kich thich dép (mg mién dich & dong vat. “Khang nguyén”
hoic “chit khang nguyén” ¢ nghia 1 chét gdy ra d4p g mién dich dic hiéu & dong vat
chi. Khang nguyén nay c6 thé bao gdm sinh vit nguyén ven, dugc 1am chét, nhuoc doc
hoac séng; tiéu don vi hoac mot phén cta sinh vat; vecto tai tb hop chira doan xen ¢é dic
tinh sinh mién dich; doan hodc manh ADN cé kha ning giy ra dap tng mién dich khi
trinh dién v6i dong vat chu; polypeptit, epitop, hapten, hodc t& hop bt ky cua ching.
Theo cach khac, chat khang nguyén hoic khang nguyén c6 thé bao gdbm doc td hodc

khang doc t6.

Thuit ngit “protein, polypeptit, hodc peptit sinh mién dich” dugc sir dung trong
ban mo ta bao gdm cac polypeptit c6 hoat tinh mién dich véi nghia 13 ngay khi duoc st
dung cho vit chu, n6 co thé gdy ra dap tmg mién dich kiéu dich thé va/hodc té bio truc
tiép chdng lai protein. Theo cac phuong 4n, manh protein ¢ hoat tinh mién dich gin
gidng nhu protein toan phan. Do d6, manh protein theo sang ché c6 thé bao gdm hoic vé
co ban duoc ciu thanh tir hodc duge cAu thanh tir it nhét mot epitop hodc quyét dinh
khéng nguyén. Protein hoic polypeptit “sinh mién dich”, dugc st dung trong ban md ta,
bao gdm protein c6 trinh tw v6i chiéu dai ddy du, thé twong tu cia ching, hoic cac manh
sinh mién dich ctia chiing. “Manh sinh mién dich” c6 nghia 14 manh ciia protein ma chira
mdt hodc nhiéu epitop va do d6, giy ra dap ung mién dich dugc mé ta trén day. Cac
manh nhu vay ¢ thé duge nhan dién béng cach st dung mot sé ky thuét lap ban dd
epitop bat ky. Vi du, cac epitop mach thing c¢6 thé duoc x4c dinh bing cach, vi du, téng

hop ddng thoi mot s luong 16n céc peptit trén chit mang rén, cac peptit nay tuong Uung
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v6i cac phan ctia phan tir protein, va cho cc peptit nay phan mg v6i cic khang thé trong
khi cac peptit nay van dugc gin vao chit mang. Céc k¥ thuat nhu vay 1a da biét trong linh
vuc nay va dugc mo té trong, vi du, patent My 4,708,871; cac bai bao: Geysen et al.,
1984, PNAS USA, 81(13): 3998-400; Geysen et al., 1985, PNAS USA, 82(1): 178-82.
Twong tu, cic epitop cau hinh riéng d& duoc nhin dién bing cach x4c dinh ciu hinh trong
khéng gian cua cac axit amin nhu béng, vi du, tinh thé hoc tia x va cong hudng tur hat
nhan 2 chiéu. Cac phuong phap dic biét co thé ap dung dugce dbi véi cac protein cua T

parva dugce mo ta trong PCT/US2004/022605.

Nhu d3 duge ban luin, sang ché bao gdm cac manh va cac bién thé c¢6 hoat tinh
cua polypeptit c6 tinh khang nguyén. Do d6, thuat ngli “protein, polypeptit, hodc peptit
sinh mién dich” con bao g6m su mét doan, thém doan va thay thé vao trinh tw, mién 13
polypeptit ndy cé chirc ning tao ra ddp tmg mién dich nhu dugc x4c dinh trong ban mo
ta. Thuat ngit “su bién ddi bao thu” dugc sir dung trong ban mé ta dé chi sy thay thé gbc
axit amin béng mot géc khéc tuong tu vé mat sinh hoc, hodc sy thay thé nucleotit trong
trinh tu axit nucleic sao cho gbc axit amin dirgc ma hoéa khong thay ddi hodc 1 mot gbc
khéc tuong tu v& mit sinh hoc. V& mit nay, mot ) thay thé thuong s€ c6 ban chét bao
thi, trc 13 su thay thé ma dién ra trong ho céc axit amin. Vi duy, c4c axit amin néi chung
dugc chia thanh bbn ho: (1) axit--aspartat va glutamat; (2) bazo--lysin, arginin, histidin;
(3) khong phan cuc--alanin, valin, leuxin, isoleuxin, prolin, phenylalanin, metionin,
tryptophan; va (4) phan cuc khong mang dién--glyxin, asparagin, glutamin, xystin, serin,
threonin, tyrosin. Phenylalanin, tryptophan, va tyrosin d6i khi dugc phan loai 1a cac axit
amin thom. Vi du vé cac bién d6i bao thi bao gdm sy thay thé mot gde ky nude nhu
isoleuxin, valin, leuxin hozc metionin cho mét goc ky nuéc khéac, hoic su thay thé mot
gbc phan cuc cho mot gbe phan cuc khac, nhu sy thay thé arginin cho lysin, axit glutamic
cho axit aspartic, hodc glutamin cho asparagin, va cac thay thé tuong tu; hoidc su thay thé
bao thi twrong tu ciia axit amin bang axit amin lién quan v& mit cdu tric ma s& khong anh
huéng 16n dén hoat tinh sinh hoc. Céc protein ¢6 trinh tu axit amin gan gibng nhu phan
tir d6i chiéu nhung c6 su thay thé axit amin nhé ma khong anh huéng dang ké dén kha
ning sinh mién dich cta protein 13, do d6, thudc dinh nghia cia polypeptit dbi chiéu. Tt
c& cac polypeptit dugc tao ra nhd cac cai bién ndy dugc bao gdbm trong ban mé ta. Thuat

nglr “su bién doi bao thu” cling bao gom viéc st dung axit amin dugc thé thay cho axit
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amin gbc khong dugc thé mién 13 céc khang thé dugc sinh ra boi polypeptit dugc thé

cling phan tmg mién dich véi polypeptit khong duoc thé.

Thuét ngit “epitop” duge sir dung trong ban mo ta dé chi vi trf trén khang nguyén
hodc hapten ma té bio B va/hoic t& bao T dic hiéu dap ung véi. Thuat ngit nay ciing
duogc str dung thay thé cho thuét ngit “quyét dinh khang nguyén” hoic “vi tri quyét dinh
khang nguyén”. Cac khang thé ma nhén dién cling mét epitop c6 thé dugc xac dinh trong
thir nghiém mién dich don gian thé hién kha ning ctia mot khang thé phong bé gin két

ctia mot khang thé khac véi khang nguyén dich.

“Pap g mién dich” v&i ché phdm hodc vacxin 13 qué trinh trong vét chu c6 dap
ting mién dich qua trung gian té bao va/hodc khang thé véi ché pham hodc vacxin can
quan tAm. Thong thuong, “dap tng mién dich” bao gém, nhung khéng chi giGi han &,
mot hodc nhiéu tac dong sau: san sinh khang thé, té bao B, té bao T hd tro, va/hoic té bao
T doc, huéng dich dic hiéu dén khang nguyén hodc cic khang nguyén duoc bao gbm
trong ché phdm hoic vacxin cin quan tAm. Tét hon 13, vat cha s& biéu hién dép tmg mién
dich tri liéu ho#c bao vé sao cho tinh khang véi sy nhiém méi sé duge ting cudng
va/hodc mtc d nghi€ém trong 1dm sang ctia bénh dugc lam gidm. Su bao v€ nay s& dugc
minh hoa béi viéc 1am giam hodc 1am mét céc triéu chting thudong dugc biéu hién béi vat
chil bi nhiém, thoi gian hdi phuc nhanh hon va/hodc ham lugng virut dugc giam trong vat
cht bi nhiém.

Céc khang nguyén tong hop ciing dugc bao gdm trong dinh nghia nay, vi du,

polyepitop, epitop mach bén, va cac khang nguyén tai t hop hodc thu dugce bang cach
| tong hop khac. Cac manh sinh mién dich, nhdm c4c muc dich cua sang ché, thuong s& c6
phan tir chira it nhat khoang 3 axit amin, it nhat khoang 5 axit amin, it nh4t khoang 10-15
axit amin, hodc khoang 15-25 axit amin hodc nhiéu axit amin hon. Khéng c¢6 giéi han
trén t&i han d6i v6i chidu dai ctia manh, c6 thé bao gdm gin nhu chidu dai diy du cua
trinh tur protein, hodc ngay ca protein dung hop chira it nhit mot epitop ciia protein.

Do @6, cau trac tbi thiéu cta polynucleotit biéu hién epitop 12 & chd n6 bao gdm
hodc vé& co ban duge ciu thanh tir hodc duge ciu thanh tir cac nucleotit ma héa epitop
hoic quyét dinh khang nguyén cua polypeptit FMDV. Polynucleotit mi héa manh cia
polypeptit FMDV c6 thé bao gdm hoic vé co ban duoc ciu thanh tir hodc duge cdu thanh
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tir t6i thidu 14 15 nucleotit, khoang 30-45 nucleotit, khoang 45-75, hodc it nhat 57, 87
hoic 150 nucleotit 1ién nhau hodc 1ién ké cta trinh tw mi hoa polypeptit nay.

Thuét ngir “axit nucleic” va “polynucleotit” dugc st dung trong ban mo ta dé chi
ARN hoac ADN ma cé mach théng hodc mach nhéanh, soi don hodc soi kép, hoac thé lai
ctia chung. Thuit ngit nay ciing bao gdm thé lai ARN/ADN. Duéi day l1a cac vi du khong
nhim muc dich gigi han pham vi ciia sang ché v& cac polynucleotit: gen hodc manh gen,
exon, intron, ARN thong tinh, ARN van chuyén, ARN ribosom, ribozym, ADN bd tro,
polynucleotit tai t6 hop, polynucleotit mach nhanh, plasmit, vecto, ADN phan Iap co
trinh trr bt ky, ARN phén lap c6 trinh tu bat ky, miu do va doan mdi cta axit nucleic.
Polynucleotit c6 thé bao gdm céc nucleotit duge cai bién, nhu nucleotit dugc metyl hoa
va thé twong tu nucleotit, uraxyl, cac dudng khac va cic nhém lién két nhu floriboza va
thiolat, va cac nhanh nucleotit. Trinh tir ctia cdc nucleotit c6 thé duoc cai bién tiép sau khi
polyme héa, nhu bang cach tiép hop, v6i thanh phin danh déu. Cac loai cai bién khac
thudc trong dinh nghia nay 1 gin mil, thay thé mét hodc nhidu nucleotit ¢6 trong tu nhién
bang thé tuong ty, va dua bang cach nao d6 dé gén polynucleotit vao cac protein, ion kim
loai, thanh phdn danh diu, polynucleotit khac hodc chat mang ran. Céc polynucleotit ndy

c6 thé thu duogc béng cach téng hop hoa hoc hodc thu dugc tir vi sinh vat.

Thuat ngit “gen” dugc sir dung trong ban md ta dé chi doan polynucleotit bét ky
lién quan dén chic nang sinh hoc. Do d6, cac gen bao gdm céc intron va exon nhu trong
trinh tw hé gen, hodc chi 13 trinh tw ma héa nhu trong cdc ADN bd trg va/hoic trinh tu
diéu hoa cin thiét ddi véi su biéu hién cia ching. Vi du, gen cling dugc st dung trong
ban mo6 ta dé chi manh axit nucleic ma biéu hién mARN hodc ARN chirc ndng, hodc ma

héa protein ddc hi€u, va chira céc trinh tu di€u hoa.

Sang ché con bao gdm soi bd sung vao polynucleotit ma hoa khang nguyén, epitop
hoic chét khang nguyén FMDV. S¢i bd sung nay c6 thé 1a polyme va c6 chiéu dai bét ky,
va c6 thé chira cac deoxyribonucleotit, cac ribonucleotit, va thé tuong tu theo td hop bt
ky.

Thuét nglt “protein”, “peptit”, “polypeptit” va “manh polypeptit” dugc st dung
thay thé cho nhau trong ban mé ta dé chi cac polyme chira cac gdc axit amin ¢6 chidu dai
bat ky. Polyme nay cé thé c6 mach thrfmg hodc mach nhanh, n6 c6 thé chira cc axit amin

duoc cai bién hodc cac the tuong tu axit amin, va n6 c6 thé bi gidn doan bdi cac goc hoa
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hoc khéng phai axit amin. Thuat ngft ndy ciing bao gdm polyme axit amin ma dugc cai
bién theo c4ch tu nhién hodc béng cach can thiép; vi du, tao ra lién két disulfua, glycosyl
hoa, lipit hoa, axetyl hda, phosphoryl hoa, hodc thao tic hodc cai bién khac bat ky, nhu
lién hop v&i thanh phan danh ddu hodc ¢6 hoat tinh sinh hoc.

Thanh phén sinh hoc “dwgc phan lap” (nhu axit nucleic hodc protein hodc bio
quan) duoc sir dung trong ban mé ta dé chi thanh phin ma d3 duogc tach hoic 1am sach
phan 16n khéi cac thanh phan sinh hoc khéc trong té bao ctia sinh vat trong d6 thanh phan
ndy c6 theo cach tir nhién, vi du, ADN va ARN nhiém sdc thé va ngoai nhiém sic thé
khac, protein, va bao quan. Axit nucleic va protein ma di “dugc phan 14p” bao gdm axit
nucleic va protein da tinh ché bang cac phuong phap lam sach chudn. Thuét ngit nay
ciing bao gdm céc axit nucleic va céc protein dlch tao ra bang cong nghé tai to hop ciing

nhv téng hop héa hoc.

Thuét ngtt “tinh ché” duge sir dung trong ban mo ta khong can phai sach tuyét dbi;
dang hon 13, né dugc du dinh i3 thut ngir twong ddi. Do d6, vi du, ché phidm polypeptit
da tinh ché 14 ché phdm trong d6 polypeptit dugc 1am giau hon so véi polypeptit & trong
moi trudng ty nhién cia né. Trong mot sd trudng hop, polypeptit nay dugc tich ra khoi
cac thanh phan té bao. “Tinh ché phan 16n” duoc du dinh sao cho polypeptit nay thé hién
mot s phuong 4n ma cac thanh phan hodc cac nguyén liéu té bao di dugc loai b it nhat
60%, it nhat 70%, it nhat 80%, it nhat 90%, it nhat 95%, hodc it nhit 98%, hodc nhiéu
hon. Tuong tu, polypeptit c6 thé tinh ché mot phan. “Tinh ché mét phan” dugc du dinh
ring cac thanh phan hoic nguyén liéu té bao da duoc loai bo it hon 60%. Cac dinh nghia
tuong tu cling ap dung cho cac polynucleotit. Cac polypeptit dugc bdc 10 trong ban mo ta

c6 thé tinh ché bang cach bat ky da biét trong linh vuc ndy.

Nhu néu trén, pblypeptit c6 tinh khang nguyén hodc cic manh hodc cac bién thé
ctia n6 13 polypeptit c6 tinh khang nguyén FMDV ma duoc san xudt béi vecto virut in
vivo. Cac manh va céac bién thé cua polynucleotit theo sang ché va polypeptit duoc ma
hoéa tir d6 cling thude sang ché. “Manh” dugc du dinh 1a mot phﬁn cua polynucleotit hodc
mot phéan cua trinh ty axit amin ¢6 tinh khang nguyén dugc ma héa tir d6. Cac manh cia
polynucleotit ¢6 thé ma héa cic manh protein ma gitr duge hoat tinh sinh hoc ctia protein

nguyén thé va vi vdy, c6 hoat tinh sinh mién dich nhu dugc néu & dau dé nita trong ban
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md ta. Cac manh ctia trinh tu polypeptit giit dugce kha ning gy ra dap trng mién dich bao

v€ & dong vat.

Thuat ngit “bién thé” duoc str dung trong ban md ta dé chi trinh tu gin nhu tuong
tu. P6i v6i polynucleotit, bién thé bao gém su 1am mAat vd/hodc thém mdt hodc nhiéu
nucleotit & mdt hodc nhiéu vi tri trong polynucleotit nguyén thé va/hodc su thay thé mot
hodc nhiéu nucleotit & mdt hoic nhiéu vi tri trong polynucleotit nguyén thé. Khi duoc st
dung trong ban md ta, polynucleotit hodc polypeptit “nguyén thé” 1an luot bao gdm trinh
tu nucleotit hodc trinh tu axit amin c6 trong tu nhién. Céc bién thé cua polynucleotit cu
thé theo sang ché (vi du, polynucleotit ddi chiéu) ciing c6 thé duoc danh gia bing cach so
sanh ty 1& phan tram ddng nhét trinh tu gitra polypeptit dugc ma hoa bdi polynucleotit
bién thé va polypeptit dugc ma héa bdi polynucleotit ddi chiéu. Protein “bién thd” duge
du dinh c6 nghia 13 protein thu dugc tir protein nguyén thé bang cach 1am mét hodc thém
mdt hodc nhiéu axit amin & mdt hodc nhiéu vi tri trong protein nguyén thé va/hodc thay
thé mot hodc nhiéu axit amin & mot hodc nhiéu vi tri trong protein nguyén thé. Cac
protein bién thé dugc bao gdm trong sang ché 13 c¢6 hoat tinh sinh hoc, tic 12 ching co

kha ning giy ra dap ung mién dich.

Theo mot khia canh, sang ché d& cap dén polypeptit FMDV tir cac thé phan 1ap
FMDV tir loai clru, lodi bo, lodi dé, hodc lgn. Theo mot khia canh khac, sang ché d& cap
dén polypeptit c6 trinh tw nhu néu trong SEQ ID NO.2, 4, 6, hodc 8, va bién thé hodc
manh cia né.

Hon nita, cac thé twong ddng cta polypeptit FMDV tir loai ciru, loai bo, loai dé,
hoic lon duoge du dinh nim trong pham vi .cﬁa séng ché. Khi dugc sir dung trong ban mo
ta, thuat ngtr “thé tvong déng” bao gdm cac thé dong ding, thé turong tu va cac thé ban
sao. Thuat ngit “thé twong tw” duge st dung trong ban mé ta dé chi hai polynucleotit
hodc polypeptit ma cé chirc ning gidng hodc tuong tu, nhung di duge tién héa mot cach
riéng ré trong céc sinh vat khong lién quan. Thuat ngir “thé ddng dang” duoc sir dung
trong ban mo ta dé chi hai polynucleotit hoic polypeptit tir cac loai khac nhau, nhung da
duoc tién hoa tir gen di truyén chung béi su hinh thanh loai. Thong thudng, cac thé déng
ding mi héa cac polypeptit cé cac chirc ning gidng hodc twong tw nhau. Thuat ngir “thé
ban sao” dugc str dung trong ban mo ta dé chi hai polynucleotit hodc polypeptit ma c6

lién quan nhd viéc nhan d6i trong hé gen. Céc thé ban sao thudng c¢é chirc ning khac
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nhau, nhung cac chitc ning ndy c6 thé ¢6 lién quan. Céc thé tuong tu, cac thé ddng ding,
va céc thé ban sao ctia polypeptit FMDV kiéu dai c6 thé khac véi polypeptit FMDV kiéu
dai boi su cai bién sau dich ma, boi su khac biét trinh tu axit amin, hodc bdi ca hai. Cu
thé, cac thé tuong ddng theo sang ché noi chung s& co do tuong ddng trinh tu it nhat bing
80-85%, 85-90%, 90-95%, hodc 95%, 96%, 97%, 98%, 99%, so véi tit ci hodc mot phan
ctia trinh tir polypeptit hodc polynucleotit FMDV kiéu dai, va s& thé hién chitc ning
twong tu. Céc bién thé bao gbém céc bién thé alen. Thuit ngit “bién thé alen” duoc sir
dung trong ban mo ta dé chi polynucleotit hodc polypeptit c6 hién tugng da hinh ma dan
dén céc thay ddi trong trinh ti axit amin ciia protein va ton tai trong quan thé tyr nhién (vi
du, loai hodc giéng virut). Cac bién dbi alen tu nhién nay thuong c6 thé din dén su sai
1éch 1- 5% trong polynucleotit hodc polypeptit. Cac bién thé alen c6 thé duoc nhan dién
bang cach giai trinh tu trinh tu axit nucleic cAn quan tAm trong mét s6 loai khac nhau, c6
thé dé dang dugc thuc hién béng cach st dung cac mau do lai ¢ nhan dién cung mot
locut di truyén gen trong cac loai d6. Bat ky va tit ca cac bién d6i axit nucleic ndy va
hién tuwong da hinh hodc cac bién ddi axit amin thu dwogc ma 13 két qua cda su bién ddi
alen tu nhién va khong lam thay ddi hoat tinh chirc nang cua gen can quan tdm, dugce du

dinh ndm trong pham vi ctia sang ché.

Khi dugc str dung trong ban mo ta, thuit ngit “dan xuét” hodc “bién thé” duogc s
dung trong ban md ta dé chi polypeptit, hodc axit nucleic mi hoéa polypeptit, ma c6 mdt
hoic nhiéu bién ddi axit amin bao thi hodc cai bién nho khic sao cho (1) polypeptit
tuong ng ¢ chirc ning gan nhu tuong duwong khi so sanh véi polypeptit kiéu dai hozc
(2) khang thé duoc sinh ra chdng lai polypeptit c6 tinh phan tmg mién dich véi polypeptit
kiéu dai. Céc bién thé hodc cac din xuét ndy bao gdm céc polypeptit c6 cac cai bién nho
trong trinh tu axit amin co ban ctia polypeptit FEMDV. ¢6 thé tao ra cac peptit c¢6 hoat tinh
gan nhu tuong duong so vdi polypeptit dbi tac chua dugc bién ddi. Cac cai bién nay c6
thé 14 ¢b vy, nhu bang cach giy dot bién dinh hudng vi tri, hodic ¢6 thé 13 tu phat. Thuat
ngfir “bién thé” con du dinh bao gém su mét doan, thém doan va thay thé vao trinh tu, véi
didu kién 1a polypeptit ndy cé chirc ning tao ra dap tmg mién dich nhu dugc xac dinh

trong ban mo ta.

Thuét ngit “su bién d6i bao thi” duge sir dung trong ban md ta dé chi su thay thé

géc axit amin béng mot géc khéac tuong tu vé mit sinh hoc, hodc su thay thé nucleotit
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trong trinh tr axit nucleic sao cho gdc axit amin dugc ma héa khong thay dbi hodc 1a mot
gbc khac tuong tu vé mit sinh hoc. V& mit ndy, su thay thé duge dic biét uu tién thuong

s& ¢6 ban chét bao thii, nhu di mo ta trén day.

Cac polynucleotit theo sang ché bao gdm céac trinh tr ma 13 suy bién nhu 1a két
qué ctia ma di truyén, vi du, viéc st dung b ba ma hda dugc tdi wu héa ddi véi vat chua
cu thé. Khi dugc sir dung trong ban md ta, “duoc tdi wu hoa” ding dé chi polynucleotit
ma dugc xtr Iy k¥ thuat di truyén dé 1am ting mirc d6 biéu hién ctia n6 & loai di dinh. Dé
thu dugc cac polynucleotit duge téi wu hoa mi héa céc polypeptit FMDV, trinh tr ADN
cua gen protein FMDV c6 thé dugc cai bién dé 1) chtra cac bd ba ma hoa duogc wu tién
bdi cac gen duge biéu hién cao & loai cu thé; 2) chta lugng A+T hodc G+C trong thanh
phan bazo nucleotit ma cha yéu duge tim thdy trong loai ndy; 3) tao ra trinh tu khai dau
cua loai nay; hodc 4) lam mét c4c trinh ty ma giy ra su mét dn dinh, su polyadenyl héa
khong thich hop, su thodi hoa va su két thuc cia ARN, hodc tao ra cu tric kep téc bac
hai hodc c4c vi tri ghép ARN. Mirc dd biéu hién ting cta protein FMDV trong céc loai
nay c6 thé dat duoc bing cach st dung tn suit phan bé viéc sir dung bo ba ma hoa trong
sinh v4t c6 nhan dién hinh va sinh vat chua c6 nhan dién hinh, hodc trong loai cu thé.
Thuét ngir “tan suit cia viéc st dung bo ba ma hdéa dugc uu tién” dugc st dung trong
ban md ta dé chi su uvu tién dugc biéu thi boi té bao chu cu thé trong viéc st dung céc bd
ba m3 héa nucleotit dé quy dinh axit amin di dinh. C6 20 axit amin tu nhién, hau hét
trong sb d6 dugc quy dinh boi nhiéu hon mdt bd ba mi héa. Do do, tit ca cac trinh tu
nucleotit suy bién 1a dugc bao gdm trong sang ché mién 13 trinh tu axit amin cta
polypeptit FMDV dugc m3 héa béi trinh tu nucleotit nay khong thay ddi vé mat chire

nang.

Do tuong ddng trinh tur gitra hai trinh tu axit amin c6 thé duogc thiét 1ap boi thuat
toan blast ting cdp cia NCBI (National Center for Biotechnology Information - Trung
tAm thong tin cong nghé sinh hoc québc gia) va ma tran blosum62, bang cach st dung cac
thong s6 chuin (xem, vi du, thuat todn BLAST hoac BLASTX c6 trén may chi cuia
“National Center for Biotechnology Information” (“Trung tdm thong tin cdng nghé sinh
hoc qubc gia”) (NCBI, Bethesda, Md., USA).

“Do tuong dong” dobi vai céc trinh tu ¢6 the chi s0 Iugng vi tri nucleotit hodc axit

amin gidng nhau chia cho sb lugng nucleotit hodc axit amin cua trinh tu ngén hon trong
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sb hai trinh tu trong dé su bat cdp cua hai trinh tu c6 thé duoc x4c dinh theo thuét toan
Wilbur va Lipman (1983, Proc. Natl. Acad. Sci. USA, vol 80, pp726-730). Do tuong
déng trinh tu hodc muac do tuong déng trinh tu cua hai trinh tu axit amin, hodc do tuong
dong trinh tir gitra hai trinh tu nucleotit ¢6 thé duoc xac dinh bang cach st dung géi phin
mém Vector NTI (Invitrogen, 1600 Faraday Ave., Carlsbad, CA). Khi trinh ty ARN dugc
cho la giéng, hodc c6 do tuong déng hodc tuong déng trinh tu v6i trinh tu ADN,
thymidin (T) trong trinh ty ADN duogc coi 1a twong duong véi uraxil (U) trong trinh tur
ARN. Do d6, cac trinh ty ARN 13 nim trong pham vi ctia sang ché va c6 thé thu dugc tir
trinh tu ADN, do thymidin (T) trong trinh ty ADN dugc coi 1a twong duong véi uraxil
(U) trong trinh tuy ARN.

Céc phan ting tao thé lai c6 thé dugc thuc hién dudi cac diéu kién “nghiém ngit”
khiac nhau. Xem, vi du, “Molecular Cloning: A Laboratory Manual”, 4th edition
(Sambrook et al., 2014).

Sang ché con bao gébm cac polynucleotit FMDV dugc chira trong phén ti vecto
hoic vecto biéu hién va dugc lién két hoat dong véi yéu t6 khoi dong va tiy ¥ v6i trinh

tu tang cuong.

Thuat ngit “vecto” duge sir dung trong ban mo ta dé chi plasmit ADN hoic ARN
tai t6 hop hodc virut ma chira polynucleotit khac loai can phan phdi dén té bao dich, in
vitro hodc in vivo. Polynucleotit khac loai c6 thé bao gdm trinh trr can quan tdm nhim
muc dich phong hoidc diéu tri bénh, va c6 thé tuy ¥ & dang bang biéu hién. Khi dugc sir
dung trong ban md ta, vecto cin phai khong c6 kha ning sao chép trong té bao hoic dbi

tuong dich cudi cung. Thuat nglt nay bao gdm céc vecto tdch dong va céc vecto virut.

Thuat ngit “tai t6 hop” ¢ nghia 14 polynucleotit ¢ ngudn gbe ban tong hop, hodc
téng hop ma khong c6 trong tu nhién hoic duge lién két voi mét polynucleotit khac theo

c4u trac khong tim thdy duoc trong tu nhién.

Thuat ngt “khac loai” cé nghia la cd nguén géc tir thuc thé khac biét vé mit di
truyén so v&i phan con lai cta thuc thé ma n6 duge so sanh. Vi du, polynucleotit ¢6 thé
dugc dua vao plasmit hodc vecto ¢6 ngudn gdc tir ngudn khac bang k§ thuat xr 1y di
truyén, va la polynucleotit khac loai. Trinh ty khéi dong duoc tach ra khoi trinh tu ma
héa nguyén thé ciia né va duge lién két hoat dong véi trinh tr ma héa khong phai trinh tur
nguyén thé 13 trinh ty khéi dong khac loai.
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Sang ché dé cap dén vacxin hodc duoc phém hodc ché phém mién dich dung cho
loai ciru, loai bo, loai dé va lon c6 thé chira khang nguyén FMDV téi t6 hop véi luong co
hi€¢u qua va chét mang, chét bd tro, ta dugc, hodc chat dan dugc dung hodc dung trong

tha y.

Déi twong duoc md ta trong ban mé ta nhim, mot phan, d&én ché phdm va phuong
phap lién quan dén khang nguyén FMDV duoc tao ra trong hé bidu hién baculovirut/té
bao c6n tring ma c6 tinh sinh mién dich cao va bao vé dong vat khéi su nhiém cac chung

FMDV tuong dong va khéc loai.
Ché phdm

Sang ché dé cap dén vacxin hoic ché phdm FMDV c6 thé chira khéng nguyén

FMDV tai tb hop v6i luong c6 hi€u qua va chét mang, ta duoc, chit bd trg, hodc chit dan
| duge dung hodc dung trong thii y. Theo mot phuong 4n, vacxin hodc ché phdm FMDV
chira vecto virut tai t6 hop biéu hién khang nguyén FMDV.

Theo mdt phwong 4n, sang ché d& cap dén vacxin hodc ché phim chira vecto virut
biéu hién khang nguyén FMDV. Khang nguyén FMDV thu dugc bing cach biéu hién
ADN bb trg ctia cac ving Pl (VP4-VP2-VP3-VP1), 2A/2B’/3B’ va 3C, hoac P1 (VP4-
VP2-VP3-VP1), 2A/2B/2C va 3A/3B/3C/3D. Ving cau tric P1 va c4c ving khong cu
triic P2 hodc P3 ¢6 thé thu dugc tir cling mot typ huyét thanh hoic typ huyét thanh khac
(cé&c khang nguyén ghép) cia FMDV.

Sang ché bao gdm polypeptit, khang nguyén, epitop hodc chit khang nguyén
FMDV bét ky gy dap ing mién dich & dong vat, nhu loai ciru, loai bo, loai dé hodc lon.
Polypeptit, khang nguyén, epitop hodc chit khang nguyén FMDV c6 thé 1a polypeptit,
khang nguyén, epitop hodc chit khang nguyén FMDV bt k¥, nhu, nhung khéng chi gidi
han &, protein, peptit hodc manh ctia ching, ma gay ra, cam tng hodc kich thich dap tng

& dong vat, nhu loai ciru, loai bo, loai dé hodc lon.

Theo mdt phuong an trong d6 ché phdm mién dich hodc vacxin FMDV 13 ché
pham mién dich hoic vacxin tai t§ hop, ché phim hodc vacxin ndy chira vecto tai t hop
va ta dugc, chét mang, chét bb tro hoic chét dan dugc dung hodc dung trong thu y; vecto
tAi b hop 1a vecto baculovirut biéu hién c6 thé chira polynucleotit ma héa polypeptit,

khang nguyén, epitop hodc chit khang nguyén FMDV. Polypeptit, khing nguyén, epitop
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hodc chét khang nguyén FMDV c6 thé 1a VP1, VP2, VP3, VP4, 2A, 2B, 2C, 3A, 3B, 3C,
hoic 3D, hoic td hop bét ky cta chung.

Theo mot phuwong 4n, cic polypeptit P1 (VP4-VP2-VP3-VP1)-2A/mdt phin
2B/mét phan 3B va 3C c¢6 thé duoc biéu hién trong vecto virut va su biéu hién nay c6 thé
duoc diéu hoa béi mét hodc nhiéu trinh tu khéi dong. Theo mot phuwong &n khac, khang
nguyén FMDV c6 thé 12 khang nguyén thé kham bao gdm khang nguyén P1 (VP4-VP2-
VP3-VP1)-2A-mét phan 2B tir FMDV typ huyét thanh A24 va mdt phan 3B tir FMDV
typ huyét thanh A12 va 3C tir FMDV typ huyét thanh A24. Theo mot phuong 4n khéc,
khang nguyén FMDV c6 thé 13 P1 (VP4-VP2-VP3-VP1)-2A-2B-mdt phan 2C-mot phan
3A-3B-3C.

Theo mdt phuong an khac, khang nguyén FMDV ¢6 thé ¢6 ngudn gbe tir FEMDV
Ol Manisa, O1 BFS hodc Campos, A24 Cruzeiro, A12, Asia 1 Shamir, A Iran’96,
Asia/IRN/05, A22 Iraq, SAT2 Saudi Arabia.

Sang ché dé cap dén vacxin FMDV c6 thé chira khang nguyén FMDV tai tb hop
hodc vecto virut tai t5 hop biéu hién khang nguyén FMDV véi luong c6 hidu qua, va chat

mang, ta dugc, chét bd tro, hodc chit dan duoc dung hodc dung trong thu y.

Theo mot phuong an khac, chét mang, ta dugc, chét bd trg, hodc chét dan duoc
dung hodc dung trong thii y ¢6 thé 1a nhii twong nuée trong dau. Theo mdt phuong an
khac, chit mang, ta duogc, chit b trg, hodc chit dan duoc dung hodc dung trong thi y cé

thé 1a nhii twong dau trong nude.

Sang ché con bao gdm céc polynucleotit FMDV duge chira trong phan tir vecto
hodc vecto biéu hién va dugc lién két hoat dong véi yéu t6 khoi dong va tuy ¥ véi trinh
tu tdng cuong.

Theo mét khia canh, sang ché dé cap dén polypeptit FMDV, dic biét 1a polypeptit
cua loai ctru, loai bo, loai dé€ hodc lon ¢6 trinh tu nhu néu trong SEQ ID NO.2, 4, 6, hoac
8, va cac bién thé hodic cac manh cta no.

Theo mot khia canh khac, sang ché dé cap dén polypeptit c6 d6 twong dong trinh
tu it nhat 70%, it nhat 75%, it nhit 80%, it nhat 85%, it nhat 90%, it nhit 95%, 96%,
97%, 98% hodc 99% so v&i polypeptit ¢6 tinh khang nguyén theo sang ché, cy thé 13 véi
cac polypeptit co trinh tu nhu néu trong SEQ ID NO.2, 4, 6, hoidc 8.
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Theo mdt khia canh khéc, sang ché dé cap dén manh va cac bién thé cua
polypeptit FMDV dugc xdc dinh trén day (SEQ ID NO.2, 4, 6, hoic 8) c6 thé d& dang
dugc tao ra boi ngudi ¢ hiéu biét trung binh vé linh vuc nay bing cach st dung cac k¥

thudt sinh hoc phan ti.

Céc bién thé 1a cac polypeptit tuong dong c6 do twong ddng trinh tu axit amin it
nhét 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99% so v6i trinh tu axit amin
nhu néu trong SEQ ID NO.2, 4, 6, hodc 8.

Manh sinh mién dich ctia polypeptit FMDV bao gom it nhit 8, 10, 15, ho#c 20 axit
amin lién nhau, it nhit 21 axit amin, it nhét 23 axit amin, it nhét 25 axit amin, hodc it nhét
30 axit amin cua polypeptit FMDYV c¢6 trinh tu nhu néu trong SEQ ID NO.2, 4, 6, hoic 8,
hoic cac bién thé ctia chiing. Theo mot phuong an khac, manh cua polypeptit FMDV bao
gbm epitop c6 tinh khang nguyén dic hiéu dugc tim thy trén polypeptit FMDV c¢6 chidu
dai day du.

Theo mot khia canh khéc, sang ché dé& cap dén polynucleotit mi héa polypeptit
FMDV, nhu polynucleotit ma héa polypeptit ¢ trinh tu nhu néu trong SEQ ID NO.2, 4,
6, hodc 8. Theo mdt khia canh khéc, sang ché dé cap dén polynucleotit m3 héa polypeptit
c6 do twong dong trinh tur it nhit 70%, it nhat 75%, it nhit 80%, it nhat 85%, it nhat 90%,
it nhat 95%, 96%, 97%, 98% hoic 99% so véi polypeptit ¢ trinh tu nhu néu trong SEQ
ID NO.2, 4, 6, hoic 8, hodc bién thé bao thi, bién thé alen, chit twong ddng hodc méanh
sinh mién dich chita it nhit tim hodc it nhat mudi axit amin lién nhau cta mot trong sb

c4c polypeptit nay, hoic t6 hop ctia cac polypeptit nay.

Theo mdt khia canh khéc, sang ché dé cap dén polynucleotit c6 trinh tr nucleotit
nhu néu trong SEQ ID NO.1, SEQ ID NO.3, SEQ ID NO.5, hoac SEQ ID NO.7, hodc
bién thé cua n6. Theo mot khia canh khac, sang ché dé cap dén polynucleotit c6 do tuong
dong trinh tur it nhit 70%, it nhét 75%, it nhit 80%, it nhat 85%, it nhit 90%, it nhat 95%,
it nhét 95%, 96%, 97%, 98% hodc 99% so véi mot trong sb céc polynucleotit c6 trinh tur
nhu néu trong SEQ ID NO.1, SEQ ID NO.3, SEQ ID NO.5, hodc SEQ ID NO.7, hoic
bién thé cua no.

Céc polynucleotit theo sang ché c6 thé bao gdm céc trinh tir bd sung, nhu céc trinh
tu ma héa bd sung trong ciing don vi phién mi, cac yéu t6 kiém soat nhu trinh tu khéi

dong, vi tri gan két ribosom, trinh tr ting cuong, 5’UTR, 3’UTR, ving két thuc phién
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ma, vi tri polyadenyl héa, don vi phién mi bé sung duéi su kiém soat cia cung trinh tu
khéi dong hodc trinh tu khoi dong khéc, céc trinh tu cho phép su tach dong, biéu hién, tai
t6 hop tuong dong, va bién nap ctia té bao chi, va ciu trac nhu vay bat ky nhu c6 thé

mong muon dé tao ra cac phuong an theo sang ché.

Céc yéu t6 dé biéu hién polypeptit, khang nguyén, epitop hodc chit khang nguyén
FMDV la c6 mit mdt cach c6 loi trong vecto theo sang ché. O muc do it nhét, cac vecto
nay bao gf‘)m, vé co ban dugc ciu thanh tir, hodc duoc cAu thanh tir bd ba m3 héa mé diu
(ATG), bd ba ma hoéa két thic va trinh tu khéi dong, va tiy ¥ con trinh tu polyadenyl hoa
dbi v6i cac vecto nhét dinh nhu plasmit va cac vecto virut nhét dinh, vi du, cac vecto
virut khong phéi la poxvirut. Khi polynucleotit ma hdéa manh polyprotein, vi du, peptit
FMDV, mdt cach c6 loi, trong vecto, ATG dugc dat & 5° cua khung doc va bd ba ma hoa
két thuc duoc dat & 3°. Cac yéu tb khac dé kiém soat su biéu hién c6 thé c6 mit, nhw trinh

tu tdng cudng, trinh ty [am 6n dinh, nhu intron va trinh tu tin hi€u cho phép tiét protein.

Sang ché cling dé cap dén ché phém chtra cac vecto, nhu vecto biéu hién, vi du,
ché pham tri liéu. Cac ché phdm nay c6 thé chira mot hodc nhiéu vecto, vi du, cac vecto
biéu hién, nhu céc vecto biéu hién in vivo, bao gdbm vi bidu hién mét hodc nhidu
polypeptit, khang nguyén, epitop hodc chat khang nguyén FMDV. Theo mdt phuong an,
vecto bao gém va biéu hién polynucleotit ma bao gém, vé co ban duoc ciu thanh tlr, hoac
dwoc cdu thanh tir polynucleotit m3 héa (va biéu hién mét cach c6 lgi) khang nguyén,
epitop hodc chat khang nguyén FMDV, trong chit mang, t4 duoc hodc chit din duoc
dung hodc dung trong thii y. Do d6, theo phwong 4n theo sang ché, vecto hodc céc vecto
khac trong ché phdm bao gom, vé co ban dugc cdu thanh tir hodc duge cAu thanh tir
polynucleotit ma ma héa, va trong cic trudng hop thich hop, vecto nay biéu hién mét
hodc nhiéu protein khac ctia polypeptit FMDV, khang nguyén, epitop hozc chat khang

nguyén, hodc manh cua né.

Theo mdt phuong 4n khac, vecto hoic cic vecto trong ché pham niy bao gom,
hodc vé co ban dugc ciu thanh tir, hodc dugc cdu thanh tir (c4c) polynucleotit) ma hoa
mdt hodc nhiéu protein hodc manh cta chiing cta polypeptit, khang nguyén, epitop hodc
chit khang nguyén FMDV, vecto hodc cic vecto biéu hién (céc) polynucleotit nay. Theo
mdt phuong 4n khac, ché phdm nay chira mot, hai hodc nhidu vecto bao gdm cac

polynucleotit ma héa va bidu hién, mot cach c6 loi in vivo, polypeptit FMDV, khéang
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nguyén, protein dung hop hoic epitop ctia né. Sang ché ciing dé cap dén hén hop cia céc
vecto ma bao gdm cac polynucleotit md héa va biéu hién cac polypeptit, khang nguyén,
epitop hodc chit khang nguyén FMDV khac nhau, vi du, polypeptit, khing nguyén,
epitop hodc chit khang nguyén FMDV tir loai dong vét khac nhu, nhung khong chi gidi

han &, loai ctru, loai bo, loai dé hoac lon.

Theo mot phuong 4n khac, vecto biéu hién 1a vecto plasmit hodc vecto plasmit
ADN, dic biét 1a vecto biéu hién in vivo. Trong vi du cu thé, khong giéi han pham vi cia
sang ché, plasmit pVR1020 hodc 1012 (VICAL Inc.; Luke et al., 1997; Hartikka et al.,
1996, Hum Gene Ther, 7(10): 1205-17; xem, vi du, cac patent My: 5,846,946 va
6,451,769) c6 thé duoc st dung lam vecto dé cai xen trinh tu polynucleotit. Plasmit
pVR1020 c6 ngudn gde tir pVR1012 va chira trinh tur tin hidu tPA ctia ngudi. Theo mdt
phuong an, tin hiéu tPA clia ngudi bao gdm tir axit amin M(1) dén axit amin S(23) trong
Ngan hang gen vdi sé hiéu luu gitt HUMTPA14. Trong mot vi du cu thé khac khong gidi
han pham vi cta sang ché, plasmit dugc st dung lam vecto dé cai xen trinh tur
polynucleotit c6 thé chua trinh tu peptit tin hiéu ctia IGF1 loai ngua tir axit amin M(24)
dén axit amin A(48) trong Ngan hang gen vai sé hiéu luu gitt U28070. Thong tin bd sung
vé cac plasmit ADN c6 thé dugc tham khao hodc duge st dung trong thuc té duoc tim
théy trong, vi du, cac patent My 6,852,705; 6,818,628; 6,586,412; 6,576,243; 6,558,674;
6,464,984; 6,451,770; 6,376,473; va 6,221,362.

Thuét nglt “plasmit” dugc st dung trong ban mo ta dé chi don vi phién ma ADN
bat ky chira polynucleotit theo sang ché va cac yéu td can thiét cho su biéu hién in vive
cua né trong t& bao hodc cac té bao ctia vét chu hodc dich mong mudn; va, vé van dé nay,
luu ¥ rang plasmit siéu xoan hodc khéng siéu xodn, vong, ciing nhu dang mach thing,

duge du dinh ndm trong pham vi cla sang ché.

Plasmit cé thé bao gff)m hodc chira hodc vé co ban dugc ciu thanh ti, ngoai
polynucleotit ma héa khang nguyén, epitop hoic chit khang nguyén FMDV, tiy ¥ duoc
dung hgp v6i trinh tu, bién thé, chét tuong tu hodc manh peptit khic loai, dugc lién két
hoat dong véi trinh tu khoi dong hodc dudi su kiém so4t cta trinh tu khéi dong hodc phu
thudc vao trinh ty khéi dong. No6i chung, cé loi néu st dung trinh ty khéi dong manh c6
chirc ning trong céc té bio sinh vét c¢6 nhan dién hinh. Trinh tu khoi dong manh c6 thé,
nhung khong chi gigi han &, trinh tu khéi dong cytomegalovirut sém ngay tirc thi (CMV-
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IE) c6 ngudn gde tir nguoi hodc chudt, hodc tiy ¥ ¢6 ngudn gdc khac nhu chudt céng
hodc chudt lang, trinh tu khéi dong Super (Ni, M. et al., Plant J. 7, 661-676, 1995.). Trinh
tu khoi dong CMV-IE ¢6 thé bao gdm phan trinh ty khoi dong thue té, c6 thé hoic ¢6 thé
khéong duoc két hop véi phén trinh tu ting cuong. C6 thé tham khao EP-A-260 148, EP-
A-323 597, cac patent M¥: 5,168,062, 5,385,839, va 4,968,615, cling nhu don PCT sb
WO87/03905. Theo cac phuong an, trinh tu khéi dong CMV-IE la CMV-IE cia nguoi
(Boshart et al., 1985, Cell, 41(2): 521-30) hoac CMV-IE cia chudt.

Theo thuat ngit chung hon, trinh tv khdi dong co nguén géc tor virut, thuc vat,
hogic t bao. Trinh tw khéi dong manh cta virut khong phai 1a CMV-IE ¢6 thé duoc st
dung trong thuc hanh sang ché 13 trinh ty khoi dong sém/mudn cia virut SV40 hoic trinh
tu khéi dong L'TR cua virut sacom Rous. Trinh tu khéi dong manh ciia té bao c6 thé duoc
st dung hitu ich trong thuc hanh séng ché 13 trinh ty khéi dong cla gen cta bd khung té
bao, vi duy, trinh tu khdi dong desmin (Kwissa et al., 2000, Vaccine, 18(22): 2337-44),
hodc trinh tu khéi dong actin (Miyazaki et al., 1989, Gene, 79(2): 269-77).

Céc plasmit co thé chtra cac yéu td kiém soat su biéu hién khac. Dic biét co loi
néu két hop (céc) trinh tu lam én dinh, vi du, (cac) trinh tu intron, vi du, intron
dehydrogenaza cia rugu ngd (Callis ef al. Genes & Dev.1(10):1183-1200, Dec. 1987),
intron thir nht cia hCMV-IE (céng bb don PCT s W01989/01036), intron II cia gen B-
globin cua tho (van Ooyen et al., 1979, Science, 206(4416): 337-44). Theo mot phuong
4n khac, cac plasmit c6 thé chia 3° UTR. 3’ UTR c6 thé 13, nhung khéng chi gi6i han &,
3’ UTR nopalin syntaza (Nos) cta agrobacterium (Nopaline synthase: transcript mapping
and DNA sequence. Depicker, A. et al. J. Mol. Appl. Genet., 1982; Bevan, NAR, 1984,
12(22): 8711-8721).

Lién quan dén tin hiéu polyadenyl hoa (polyA) d6i ;/éri cac plasmit va céac vecto
virut khong phai 13 poxvirut, c6 thé str dung thém tin hiéu poly(A) ctia gen hormon sinh
trudéng cia loai bo (bovine growth hormone - bGH) (xem U.S. 5,122,458), hoac tin hi€u
poly(A) cua gen B-globin cta tho hodc tin hiéu poly(A) cua virut SV40.

Thuit ngit “té bao cla vét chu” dugc st dung trong ban md ta dé chi té bao cua
sinh vét chua c6 nhan dién hinh hogc sinh vat c6 nhan dién hinh ma da dugc bién dbi di

truyén, hodc ¢6 kha ning dugc bién dbi di truyén bing cach dung polynucleotit ngoai
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sinh, nhu plasmit hodc vecto tai to hop. Khi dé cip dén cac t& bao duoc bién ddi di

truyén, thudt ngt nay chi ca t€ bao dugc bien doi ban dau va té bao thé hé sau cta no.

Theo mdt phuong an, khang nguyén FMDV tai to hop dugc biéu hién trong té bao

con trung.
Phuong phép st dung

Theo mét phuong an, sang ché md ta phuong phap ching ngira cho loai ciru, loai
bo, loai dé, hodc lon bao gébm viée cho loai ciru, lodi bo, loai dé, hodc lon nay dung
vacxin c6 thé chira vecto virut tai to hop biéu hién khang nguyén FMDV, véi luong ¢6
hiéu qua, va chét mang, ta dugrc, chit bd tro, hodc chit dan duoc dung hoac dung trong

thu y.

Theo mot phuwong 4n clia sang ché, phuong phéap niy bao gébm mot 1dn ding ché
pham vacxin dugc bao ché véi nhii tvong theo sang ché. Vi du, theo mot phuong 4n, ché

pham mién dich hoic vacxin chira vecto virut tai tb hop biéu hién khang nguyén FMDV.

Theo mot phuong 4n khéc clia sang ché, phuong phap nay bao gdbm mét 1an dung
hai ché phém vacxin khac loai. Cac vacxin hodc ché phém khéc loai ¢6 thé 14 cac loai
vacxin khac nhau, nhu vacxin chira VLP FMDV hodac vacxin chira vecto virut FMDV.
Céc vacxin khac loai ciing c6 thé 13 cic vacxin cling loai biéu hién vo capsit thudc céc typ

huyét thanh FMDYV khéac nhau, nhu cac ching A24, A12, O1 Manisa, Asia hoac Iragq.

Theo mdt phuong an, sing ché mé ta phuong phap chung ngira cho lodi ciru, loai
bo, loai dé, hodc lgn bao gém vi€c cho loai ctru, loai bo, loai dé, hodc lgn nay dung

vacxin chira vecto virut tai tb hop biéu hién khang nguyén FMDV in vivo.

Theo mot phuong an, sang ché md ta phuong phap gy dap Gmg mién dich bao
gém viéc cho loai ctru, loai bo, loai dé, hodc lgn dung vacxin chira vecto virut tai td hop
biéu hién khang nguyén FMDV in vivo.

Ca hai ching FMDV tuong dong va khac loai duoc st dung dé giy nhiém dé thir
nghiém hiéu qua ciia vacxin. Viéc ding c6 thé 1 duéi da hoic trong co. Viée dung cé thé
khong can dung kim tiém (vi du Pigjet hoic Bioject).

Theo mét phurong 4n cua sang ché, ché d6 ching ngira nhic lai ¢6 thé duge dung,
ché d6 nay bao gdm it nhit mét 14n ding co ban va it nhit mot 14n ding ting cudng bang

cach str dung it nhat mét polypeptit, khang nguyén, epitop hoic chit khang nguyén thong
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thuong. Ché pham mién dich hodc vacxin dugc st dung trong lan dung co ban v& ban
chat 13 khac véi ché phdm mién dich hodc vacxin duge sir dung 1am ché phim ting
cuong. Tuy nhién, luu ¥ ring ché phidm gidng nhau c6 thé duogc sit dung trong 14n dung

co ban va lan ding ting cudng. Quy trinh ding nay duoc goi 13 “ching ngira nhic lai”.

Chiing ngira nhéc lai theo sang ché c6 thé bao gdm vecto virut tai t hop ma duogc
str dung @ biéu hién trinh tr mi héa FMDV hodc manh ciia n6é mi héa polypeptit c6 tinh
khang nguyén hodc manh hoéc. bién thé cua no. Pic biét, vecto virut nay c6 thé biéu hién
- gen FMDV hodc manh ctia n6 ma ma héa polypeptit c6 tinh khang nguyén. Vecto virut
duoc tinh dén trong ban mo ta bao gém, nhung khong chi gidi han &, poxvirut [vi du,
virut gy bénh ddu mua hodc virut gdy bénh ddu mua da dugc 1am giam doc, avipox virut
hodc avipox virut giam ddc (vi du, bénh dau chim bach yén, bénh dau ga, bénh dau chim
bd céu, bénh dau chim cu, bénh dau chim cun cut, ALVAC, TROVAC; xem vi du, céc
patent M§y: 5,505,941 va 5,494,807), virut gy bénh dau ga“'tu truc MY, virut gdy bénh dau
lon, v.v.], virut adeno {vi du, virut adeno ngudi, virut adeno loai cho), virut ecpet (vi du,
virut ecpet loai chd, virut ecpet ga tay, virut gdy bénh Marek, virut gy bénh viém thank-
khi quan nhiém tring, virut ecpet loai méo, virut gdy bénh viém thank-khi quan
(laryngotracheitis virus - ILTV), virut ecpet loai bo, virut ecpet lon), baculovirut,
retrovirut, v.v.. Theo mdt phuong an khac, vecto biéu hién avipox co thé 1a vecto bénh
dau chim bach yén, nhu, ALVAC. Theo m{t phuong an khac, vecto biéu hién avipox cé
thé 1a vecto bénh dau ga, nhu, TROVAC. Khang nguyén FMDYV theo sang ché can dugc
biéu hién dugc cai xen dudi su kiém soat cua trinh tu khoi dong poxvirut dac hiéu, vi du,
trinh tu khéi dong entomopoxvirut Amsacta moorei 42 K (Barcena, Lorenzo et al., 2000,
J Gen Virol., 81(4): 1073-85), trinh tu khoi ddng bénh ddu mua 7,5 kDa (Cochran et al.,
1985, J Virol, 54(1): 30-7), trinh tu khoi dong bénh ddu mua I3L (Riviere et al., 1992, J
Virol, 66(6): 3424-34), trinh tr khoi dong bénh ddu mua HA (Shida, 1986, Virology,
150(2): 451-62), trinh ty khai dong bénh ddu bo ATI (Funahashi et al., 1988, J Gen Virol,
69 (1): 35-47), trinh tu khéi dong bénh ddu mua H6 (Taylor et al., 1988, Vaccine, 6(6):
504-8; Guo et al.,, 1989, J Virol, 63(10): 4189-98; Perkus et al., 1989, J Virol, 63(9):
3829-36.), khong ké cac trinh tu khac.

Theo mdt phuwong 4n khac, vecto biéu hién avipox co thé 1a vecto bénh dau chim

bach yén, nhu, ALVAC. Khang nguyén, epitop hoic chit khang nguyén FMDV c¢6 thé 1a
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FMDV P1-3C. Vecto virut FMDV ¢6 thé 13 virut gay bénh dau chim bach yén nhu
vCP2186, vCP2181, hodac vCP2176, hodc virut gdy bénh ddu ga nhu vFP2215 (xem
patent M§ 7,527,960). Theo mdt phuong 4n khac, khang nguyén, epitop hodc chat khang
nguyén FMDV cé thé duoc tao ra trong béo tAm (don yéu ciu cép patent MY

2011/0236416).

Theo mdt khia canh khac vé& quy trinh ching ngira nhic lai theo sang ché, ché
phidm chtra khang nguyén FMDV theo sang ché dugc ding, sau d6 ding vacxin hodc ché
phém bao gém vacxin tiéu don vi chita FMDV VLP duoc biéu hién béi baculovirut trong
té bao con tring (xem USSN14/863,181), hodic vacxin hodc ché phdm virut bat hoat chira
khang nguyén FMDV, hodc vacxin hodc ché phém plasmit ADN chira hodc biéu hién
khang nguyén FMDV. Tuong tu, quy trinh ching ngira nhic lai ¢6 thé bao gdm viéc
diung vacxin hodc ché phém bao gém vacxin tiéu don vi chira FMDV VLP dugc biéu
hién béi baculovirut trong té bao con trung, hodc vacxin hodc ché phém virut bat hoat
chira khang nguyén FMDV, hoic vacxin hodc ché phdm plasmit ADN ma chtra hodc biéu
hién khéang nguyén FMDV, sau d6 dung ché pham chtra khang nguyén FMDV theo sang
ché. Ciing luu ¥ ring ca lan ding co ban va 14n dung thir hai c6 thé bao gbém ché phim

chira khang nguyén FMDV theo sang ché.

Quy trinh ching ngira nhéc lai bao gdm it nhat mét 1an dung co ban va it nhit mot
Jan ding ting cudng bang cach sit dung it nhit mot polypeptit thong thudng va/hodc céac
bién thé hoic manh cta ching. Vacxin duoc sir dung trong ldn dung co ban c¢6 thé khac
v& ban chat vdi vacxin dugce str dung lam vacxin nhéc lai sau d6. Lan dung co ban cé thé
bao gdm mét hodc nhiéu lan dung. Tuong tu, 1an ding ting cudng c6 thé bao gdm mot

hodc nhiéu 1an dung.

Theé tich liéu ché pham doi véi cac loai dich 1a dong vat c6 va, vi du, thé tich liéu
ché pham dung cho loai ctru, loai b9, loai dé hodc lon, trén co s& cac vecto virut, vi du,
ché phim trén co sé& vecto virut khong phai poxvirut, ndi chung nam trong khoang tir 0,1

dén 5,0mL, nam trong khoang tur 0,1 dén 3,0mL, va nam trong khoang 0,5mL dén 2,5mL.

Hiéu qué cua vacxin c6 thé dugc thir nghiém khoang 2 dén 4 tuan sau lan gy
mién dich cubi bang cach giy nhiém dong vat, nhu loai ctru, loai bo, loai dé hoac lgn,

bang ching FMDV c¢6 tinh doc, nhu cac ching FMDV OI Manisa, Ol BFS hodc
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Campos, A24 Cruzeiro, A12, Asia 1 Shamir, A Iran’96, Asia/IRN/0S, A22 Iraq, SAT2
Saudi Arabia.

Cac ching khac c6 thé bao gébm céc ching FMDV A10-61, A5, Al2,
A24/Cruzeiro, C3/Indaial, O1, Cl1-Santa Pau, C1-C5, A22/550/Azerbaijan/65, SATI-
SAT3, A, A/TNC/71/94, A/IND/2/68, A/IND/3/77, A/IND/5/68, A/IND/7/82,
A/IND/16/82, A/IND/17/77, A/IND/17/82, A/IND/19/76, A/IND/20/82, A/IND/22/82,
A/IND/25/81, A/IND/26/82, A/IND/54/79, A/IND/57/79, A/IND/73/79, A/IND/85/79,
A/IND/86/79, A/APA/25/84, A/APN/41/84, A/APS/44/05, A/APS/50/05, A/APS/55/05,
- A/APS/66/05, A/APS/68/05, A/BIM/46/95, A/GUM/33/84, A/ORS/66/84, A/ORS/75/88,
A/TNAn/60/947/Asia/l, A/IRN/0S5, Asia/IRN/05, O/HK/2001, O/UKG/3952/2001,
O/UKG/4141/2001, Asia 1/HNK/CHA/05 (sb hidu luu giit tai ngan hang gen EF149010),
dugc dua vao ban mo ta nay b%mg cach vién dan), Asia I/XJ (Li, ZhiYong et al. Chin Sci
Bull, 2007), HK/70 (Chin Sci Bull, 2006, 51(17): 2072—2078), O/UKG/7039/2001,
O/UKG/9161/2001, O/UKG/7299/2001, O/UKG/4014/2001, O/UKG/4998/2001,
O/UKG/9443/2001, O/UKG/5470/2001, O/UKG/5681/2001, O/ES/2001, HKN/2002,
OSIndia, O/BKF/2/92, K/37/84/A, XEN/1/76/A, GAM/51/98/A, A10/Holland,
O/KEN/1/91, O/IND49/97, O/IND65/98, O/IND64/98, O/IND48/98, O/IND47/98,
O/IND82/97, O/IND81/99, O/INDS81/98, O/IND79/97, O/IND78/97, O/IND75/97,
O/IND74/97, O/IND70/97, O/IND66/98, O/IND63/97, O/IND61/97, O/IND57/98,
O/IND56/98, O/IND55/98, O/IND54/98, O/IND469/98, O/IND465/97, O/IND464/97,
O/IND424/97,  O/IND423/97,  O/IND420/97,  O/IND414/97,  O/IND411/97,
O/IND410/97, O/IND409/97, O/IND407/97, G/IND399/97, O/IND39/97, O/IND391/97,
O/IND38/97, O/IND384/97, O/IND380/97, O/IND37/97, O/IND352/97, O/IND33/97,
O/IND31/97, O/IND296/97, O/IND23/99, O/IND463/97, O/IND461/97, O/IND427/98,
O/IND28/97, O/IND287/99, O/IND285/99, O/IND282/99, O/IND281/97, O/IND27/97,
O/IND278/97,  O/IND256/99,  O/IND249/99,  O/IND210/99,  O/IND208/99,
O/IND207/99,  O/IND205/99,  O/IND185/99,  O/IND175/99,  O/IND170/97,
O/IND164/99, O/IND160/99, O/IND153/99, O/IND148/99, O/IND146/99, O/SKR/2000,
A22/India/17/77.

Chi tiét hon vé cac ching FMDV nay c6 thé duoc tim thiy trén trang web vé
Théng tin tin sinh hoc chdu Au (European Bioinformatics Information - EMBL-EBI), va

-26-



33200

tat ca cac trinh tu nucleotit lién quan dugc dua vao ban mo ta nay béng cach vién dan.
Céc tac gia sang ché dy dinh ring tit ca cac chung FMDV, ca cic ching duoc liét ké
trong ban mo ta, va cac chung can nhan dién, c¢6 thé duoc biéu hién theo huéng dan trong
sang ché dé tao ra, vi du, ché ph-flm vacxin ¢6 hi¢u qua. Ca hai chung tuong déng va khac
loai dugc st dung dé gdy nhiém dé thir nghiém hiéu qua cta vacxin. Pong vt c6 thé
duoc gdy nhidém trong da, dudi da, phun xit trong mili, trong mat, trong khi quan, va/hoic

qua dudng miéng.

Viéc chiing ngira nhic lai c6 thé duoc thuc hién mot cach c6 loi cdch nhau 1 dén 6
tuan, vi du, cach nhau khoang 3 tudn. Theo mdt phuong 4n, viéc chiing ngira ting cudng
mdi nira ndm hoic tdng cuong hang nam, m{t cach co g1, béng cach st dung vacxin trén
co s¢ vecto virut, cling duge du tinh. Co lgi néu cac dong vat c6 do tudi it nhat 6 dén 8

tuan tudi hodc khoang 6 thang tudi tai thoi diém dung 1an dau tién.

Ché phim chira polypeptit ¢ tinh khang nguyén tai t6 hop theo sang ché dugc sir
dung trong quy trinh chiing ngira nhéc lai dugc chira trong chét din, chét pha lodng, chit
bb tr, hoidc ta duge duoc dung hodc ding trong thd y. Quy trinh theo sang ché bao vé
dong vat khoi FMDV 1oai ciru, loai bo, loai dé hodc lodi lon va/hodc phong tién trién cta

bénh & dong vat bi nhiém.

Ngudi c6 hiéu biét trung binh vé linh vuc niy can phai hiéu ring sang ché duoc
boc 16 trong ban mé ta chi nham muc dich minh hoa chtr khong gi6i han pham vi cia
sang ché. Tir boc 16 trong ban md ta va hiéu biét trong linh vure, ngudi c6 hiéu biét trung
binh vé linh vuc nay c6 thé xac dinh sb 1an ding, duong ding, va cac liéu can st dung

cho mdi quy trinh tiém chiing, ma khong can thir nghiém qua mtec bat ky.

Sang ché du dinh it nhat mot 1an ding ché phim tri liéu theo sang ché véi luong
c6 hiéu qua cho dong vat. Pong vat nay co thé 1a con duc, con cai, con cai ¢6 thai va con
m&i sinh. Viée dung nay c6 thé thong qua cac dudng khac nhau bao gdm, nhung khong
chi giéi han &, tiém trong co (IM), trong da (ID) hodc dudi da (SC) hodc thdong qua
duong trong miii hodc qua dudng miéng. Ché phadm tri liéu theo sang ché ciing c6 thé
duoc str dung bang thiét bi khong dung kim (vi du, nhu bing thiét bi Pigjet, Dermojet,
Biojector, Avijet (Merial, GA, USA), Vetjet hoac Vitajet (Bioject, Oregon, USA)).
Phuong phap khac dé dung ché pham plasmit 13 ding xung dién (xem, vi dy, Tollefsen et
al., 2002; Tollefsen et al., 2003; Babiuk et al., 2002; cong bd don PCT s6 W099/01 158).
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Theo mot phuong an khéc, ché pham tri liéu nay dugc phan phdi trong dong Vét bang

sting ban gen hodc ban ph4 hat vang.

Theo mot phuong 4n, sdng ché md ta viée dung san phdm véi luong c6 hiéu qua
diéu tri bénh dé phan phdi va biéu hién khang nguyén hoic epitop FMDV trong té bao
dich. Viéc xdc dinh luong c6 hidu qua diéu tri bénh 1a thir nghiém thuong quy ddi véi
ngudi c6 hiéu biét trung binh trong linh virc nay. Theo mot phuong 4n, san phim chira
vecto biéu hién chira polynucleotit ma bidu hién khéng nguyén hodc epitop FMDV va
chat mang, chit din hodc t4 dugc duge dung hoic dung trong thu y. Theo mot phuong an
khac, chét mang, chat din hoic ta dugc dugc dung hoac dung trong tha y tao thuén lgi
cho viéc chuyén nap hoic cic cach chuyén polynucleotit khac dén dong vat chi va/hodc

cai thién su duy tri vecto hodc protein trong vat chu.

Theo mét phuong 4n, sang ché mo ta phuong phap phat hién phan biét gilta cac
dong vat bi nhiém va cac dong vat dugc ching ngira (differentiation between infected

and vaccinated animals - DIVA).

Sang ché mé ta viéc sir dung vacxin hodc ché pham theo sang ché dé phat hién su
nhiém FMDV & dong vat. Sang ché md ta viéc st dung vacxin hoic ché pham theo sdng
ché dé phat hién sy nhiém & dong vét bang cich phén biét gitta cc dong vat bi nhiém va
céc dong vat dugce ching ngira (DIVA). Cac phuong phap duoce boc 16 trong ban mé ta dé
chan doan tinh trang nhim FMDV & dong vét bang cach sir dung protein khong céu tric

FMDV (vi duy, ELISA déc hiéu 3ABC hoac 3D FMDV).
Vit phdm san xuét

Theo mdt phuong an, dbi tugng duge bdc 10 trong ban mo ta 1a kit dé thuc hién
phuong phép giy hodc tao ra dap tng mién dich c6 thé bao gdm bat ky trong sb ché
phém mién dich hodc vacxin FMDV tai td hop, hodc ché phém mién dich hodc vacxin
FMDV bét hoat, ché pham hodc vacxin virut FMDV tai t§ hop, va huéng dén dé thuc
hién phuong phép nay.

Theo mot phuong an khéc, sang ché dé cap dén kit dé thuc hién phuong phap gy
dap tmg mién dich hodc bao vé chdng FMDV & dong vat bao gdm ché phdm hodc vacxin

chtta khang nguyén FMDV theo sing ché va ché pham mién dich hoic vacxin virut
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FMDV téi to hop, va huéng dan dé thuc hién phuong phap phan phdi mét lugng c6 hi€u

qua dé gy ra dap tmg mién dich & dong vat.

Theo mot phuong an khac, sang ché dé cap dén kit dé thuc hién phuong phéap gay
dap ung mién dich hodc bao vé chéng FMDV ¢ dong vit bao gém ché phém hoéc vacxin
chira khang nguyén FMDV theo sang ché va ché phdm mién dich hoic vacxin FMDV bét
hoat, va huéng din dé thuc hién phuong phap phan phdi mot luong cé hidu qua dé giy ra

dap tmg mién dich & dong vét.

Theo mdt khia canh khéc, sang ché dé& cap dén kit dé ching ngira nhéc lai theo
sang ché nhu d3 dugc mo ta trén day. Kit nay c6 thé bao gdm it nhét hai lo: lo thir nhat
chira vacxin hoic ché phdm dé ching ngira co ban theo sang ché, va lo thu hai chira
vacxin hodc ché phdm dé chung ngira nhic lai theo sang ché. Kit nay c6 thé chira lo bd
sung thir nhit hodc thir hai dé ching ngira co ban bd sung hoic ching ngira nhic lai bd

sung.

Theo mdt phuong 4n, ché pham chira khang nguyén FMDV hoic méanh hoic bién
thé cua n6 va chét mang, ta duoc, chit bd tro, hodc chit dan dugc dung hodc dung trong
thi y duge boc 16. Theo mdt phuong an khac, ché phdm chira vecto virut tai td hop biéu
hién khang nguyén FMDV va chét mang, ta dugc, chit bb trg, hoac chit dan dugc dung
hodc dung trong thl y dugc boc 19. Theo mot phuong an khac, ché phém dugc mo ta trén
day trong d6 khang nguyén FMDV hodc manh hoic bién thé ciia n6 chira méanh sinh mién
dich bao gdm it nhat 15 axit amin cua khang nguyén FMDV loai ciru, loai bo, loai dé,
hodc lgn dugc boc 19. Theo mot phuong 4n, cic ché phdm néu trén trong d6 khang
nguyén FMDV hodc manh hoac bién thé cia n6 tinh ché mot ph?ln duogc boc 10. Theo mot
phuong 4n, cic ché phdm néu trén trong d6 khang nguyén FMDV hodc méanh hoic bién

thé cta né tinh ché phan 16n duoc boc 1.

Theo mdt phuong 4n, cc ché phdm néu trén trong d6 khang nguyén FMDYV hoac
manh hodc bién thé cia né 1a polypeptit FMDYV loai ctru, loai bo, loai dé, hoac lon dugc
boc 16. Theo mot phuong 4an, cac ché phidm néu trén trong d6 polypeptit FMDV 1a
polypeptit P1, polypeptit VPO, polypeptit VP1, polypeptit VP3, polypeptit VP2,
polypeptit VP4, polypeptit 2A, polypeptit 2B, polypeptit 2C, polypeptit 3A, polypeptit
3B, polypeptit 3C, hoic polypeptit 3D duge boc 16. Theo mot phuong an, cac ché pham

néu trén trong d6 khang nguyén FMDV hoic manh hoic bién thé ctia n6 c6 do twong
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ddng trinh tu it nhit 80% so véi trinh tu nhu néu trong SEQ ID NO.2, 4, 6, hoic 8 dugc
bdc 19. Theo mdt phuong an, céc ché phfim néu trén trong d6 khang nguyén FMDYV duogc
mi héa boi polynucleotit c6 d6 twong ddng trinh tu it nhit 70% so v&i trinh tu nhu néu
trong SEQ ID NO.1, SEQ ID NO.3, SEQ ID NO.5, hodc SEQ ID NO.7 dugc bdc 15.
Theo mét phuong 4n, cac ché phdm néu trén trong d6 cht mang, ta duoc, chét b trg,
hodc chét din dugc dung hodc ding trong thu y 13 nhil twong nudc trong dau hoic nhi
tuong diu trong nude duoc boc 16. Theo mdt phuong an khac, phuong phap ching ngira
cho dong vt man cam v6i FMDV lodi ciru, lodi b, lodi dé, ho#c lon bao gém viéc cho
dong vat nay ding cic ché pham néu trén duoc boc 16. Theo mdt phuong 4n, phuong
phép ching nglra cho ddng vat man cam véi FMDV loai clru, loai bo, loai dé, hodc lon
bao gdm ché d6 chung ngira nhic lai dugc boc 16. Theo mdt phuong 4n, polypeptit c6
tinh khang nguyén di tinh ché phan 16n dugc biéu hién trong t& bao con tring, trong do6
polypeptit nay bao gdm: trinh tu axit amin c6 do tuong dong trinh tur it nhit 80% so véi
polypeptit c6 trinh tuy nhu néu trong SEQ ID NO.2, 4, 6, hodc 8§ dugc bdc 1. Trong
phuong 4n bét ky, tot hon 1a dong vat nay 13 loai ciru, loai bo, lon, hodc loai dé. Theo mdt
phuong an, phuong phap chn doan nhiém FMDV & dong vat dugce bdc 1. Theo mdt
phuong 4n khéc, kit dé chung ngira nhic lai bao gdm it nhit hai lo, trong d6 lo thir nhét
chira ché phdm chira khang nguyén FMDV hozc manh hoic bién thé ctia né, va lo thir hai

chtra vecto virut tai tb hop ma chira hodc biéu hién khang nguyén FMDYV dugc bdc 10.

Céc chét mang hoac chit din hoic chit bd tro hodc ta duge dugc dung hodc dung
trong thu y 1a da biét d6i v6i nguoi ¢6 hiéu biét trung binh trong linh vuc nay. Vi du, chat
mang hodc chat din hoic t4 duoc duge dung hodc ding trong thi y c6 thé 13 dung dich
NaCl 0,9% (vi du, nu6c mubi sinh 1y) hodc dung dich dém phosphat. Chét mang hoic
chit dan hodc t4 duge dugc dung hodc dung trong thu y khéc c6 thé dugc st dung trong
cac phuong phéap theo sang ché bao gdm, nhung khéng giéi han &, poly-(L-glutamat)
hodc polyvinylpyrolidon. Chét mang hodc chét dan hodc chit bd tro hoic ta dugc dugc
dung hodc ding trong tha y c6 thé 1a hop chat bat ky hodc td hop cic hop chit tao thuan
loi cho viée ding vecto (hodc protein duoc biéu hién tir vecto theo sang ché in vitro); mot
cach c6 loi, chét mang, chit dan hoic ta dugc nay co thé tao thuan lgi cho viéc chuyén
nap va’hodc cai thién viéc duy tri vecto (hodc protein). Céc lidu va thé tich lidu dugc ban

ludn trong ban mo ta trong phan mo ta chung va ciing c6 thé dugc xac dinh bdi nguoi co6

-30-



33200

trinh do trung binh trong linh vurc nay tir viéc doc ban md ta két hop véi hiéu biét trong

linh vure, ma khong can thir nghiém qué muc bit ky.

Céc lipit cation chita mudi amoni bac bén ma thich hop mét cach c6 loi nhung

khong chuyén biét ddi véi cac plasmit, c6 loi 1a cac lipit c6 cong thirc sau:

CH,
|+

R,— O — CH,— CH—CH, — N —R,—X

| i
OR, CH,

trong d6 R1 14 gbc béo mach thiang no hodc khéng no c6 12 dén 18 nguyén tu
cacbon, R2 12 mét gdc béo khac chira 2 hodc 3 nguyén tir cacbon va X 13 nhém amin
hogc hydroxyl, vi du, DMRIE. Theo mot phuong an khéc, lipit cation c6 thé dugc két
hop véi lipit trung hoa, vi du, DOPE. |

Trong sb cac lipit cation nay, wu tién déi voi DMRIE (N-(2-hydroxyetyl)-N,N-
dimetyl-2,3-bis(tetradecyloxy)-1-propan amoni; W096/34109), dugc két hop mét cach
co lgi vé6i lipit trung hoa, cé loi la DOPE (dioleoyl-phosphatidyl-etanol amin; Behr,
1994), dé tao ra DMRIE-DOPE.

Mdt céch ¢6 1oi, hdn hop plasmit véi chit bd trg duoc tao ra ngay luc dung va mét
cach thuan loi dong thoi voi viée ding ché phdm hodc ngay trude khi ding ché phdm; vi
du, ngay truée hodc trude khi dung, hén hop plasmit—chét bd trg dugc tao ra, mot cach
thuan 1¢i sao cho c6 du thoi gian trude viée dung dé hon hop tao thanh phirc hop, vi du,
nam khoang tir 10 dén 60 phut trude khi ding, nhu khoang 30 phtt trude khi dung.

Khi DOPE cé mit, ty 1é mol DMRIE:DOPE nam trong khoang tir khoang 95:
khoang 5 dén khoang 5: khoang 95, ¢6 lgi hon néu bang khoang 1: khoang 1, vi du, 1:1.

Ty 1& khdi lugng chét bd trg DMRIE hoic DMRIE-DOPE:plasmit ¢6 thé nim
trong khoang tir khoang 50: khoang 1 dén khoang 1: khoang 10, nhu nim trong khoang
tir khoang 10: khoang 1 dén khoang 1: khoang 5, va nam trong khoang tir khoang 1:
khoang 1 dén khoang 1: khoang 2, vi du, ndm trong khoang tir 1:1 dén 1:2.

Theo mot phuong an khac, chét mang, ta dugc, chét bd trg, hodc chit din duoc

dung hodc ding trong thi y c¢6 thé 13 nhii twong nudc trong ddu. Cac vi du vé nhii tuong
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nuée trong dau thich hop bao gdm nhil tuong vacxin nuéc trong dau trén co s diu ma
6n dinh va long & nhiét do 4°C chira: pha nuéc chira khang nguyén véi luong nim trong
khoang tir 6 dén 50% thé tich/thé tich (thé tich/thé tich), tbt hon 13 ndm trong khoang tur
12 dén 25%thé tich/thé tich, nam trong khoang tir 50 dén 94%thé tich/thé tich cta pha
diu chtra toan bd hoic mot phan diu khong chuyén hoa (vi du, dau khoang nhu dau
parafin) va/hodc dau dé chuyén hoa (vi du, dau thuc vat, hodc axit béo, ruou polyhydric
hoéac ruou este), cac chét hoat dong bé mat véi lugng nam trong khoang tur 0,2 dén 20%
p/v, tdt hon 14 nam trong khoang tir 3 dén 8% p/v, chét hoat dong bé mat nay cd mat, toan
bd hodic mot phan, hodc trong hdn hop mdi polyglyxerol este, cic polyglyxerol este nay
t6t hon 1a polyglyxerol (poly)ricinoleat, hoic dau polyoxyetylen ricin hodc dau
polyoxyetylen ricin dugc hydro héa. Cac vi du vé cac chit hoat dong bé mit c6 thé duec
str dung trong nhii trong nude trong dau bao gdm sorbitan este dugc etoxyl hoa (vi du,
polyoxyetylen (20) sorbitan monooleat (TWEEN 80®), c6 thé mua duoc tir AppliChem,
Inc., Cheshire, CT) va sorbitan este (vi du, sorbitan monooleat (SPAN 80®), c6 thé mua
dugc tir Sigma Aldrich, St. Louis, MO). Ngoai ra, d6i v6i nhii twong nudc trong diu,
cung xem patent My 6,919,084, vi du, vi du 8 cia nd, dugc dua vao ban mo ta nay bﬁng
cach vién dan. Theo mét s6 phuong an, pha nuée chira khang nguyén bao gdém dung dich
nuée mudi chita mot hogc nhidu chit dém. Vi du vé dung dich dém thich hop 13 dung
dich mudi dém phosphat. Theo phuong 4n thuc hién wu tién, nhii twrong nude trong dau
c6 thé 13 nhii twong ba thanh phin nudc/diu/nuée (W/O/W) (patent M§ 6,358,500). Cac
vi du v& nhii tuong thich hop khac duge mé ta trong patent M¥ 7,371,395.

Céc ché phém mién dich va vacxin theo sang ché c6 thé chua hodc vé co ban bao
gém mdt hoic nhidu chit bd trg. Cac chét b tro thich hop dé su dung trong thuc hanh
sang ché 1a (1) cac polyme clia axit acrylic hoic metacrylic, anhydrit maleic va cac
polyme din xuét alkenyl, (2) céc trinh ty kich thich mién dich (immunostimulating
sequence - ISS), nhu trinh tu oligodeoxyribonucleotit c6 mot hodc nhidu don vi CpG
khong dugc metyl hoa (Klinman et al, 1996, PNAS USA, 93(7): 2879-83;
W098/16247), (3) nhii tvong diu trong nudc, nhu nhii twong SPT duge mod ta & trang
147 cta tai liéu “Vaccine Design, The Subunit and Adjuvant Approach” dugc céng bd
bdi M. Powell, M. Newman, Plenum Press 1995, 6: 147, 183, va nhii tuong MF59 duoc
mo ta & trang 183 clia cung tai liéu nay, (4) lipit cation chira mubi amoni bac bén, vi du,

DDA (5) xytokin, (6) nhém hydroxit hozc nhém phosphat, (7) saponin hoic (8) cac chit
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bd tro khac duoc ban luin trong tai liéu bét ky duoc trich din va duoc két hop béng cach

vién din vao ban mé ta nay, hoic (9) t6 hop hoidc hdn hop bat ky clia cac chét nay.

Nhii twong dau trong nude (3), ma dic biét thich hop dbi voi cac vecto virut, c6
thé trén co so: diu parafin 16ng nhe (loai dugc dién chau Au), dau isoprenoid nhu
squalan, squalen, dau thu dugc tir qua trinh polyme héa & mirc thip cua cac alken, vi du,
1sobuten hodc dexen, este ciia cic axit hodc rugu c6 nhém alkyl mach théng, nhu dau
thuc vat, etyl oleat, propylen glycol, di(caprylat/caprat), glyxerol tri(caprylat/caprat) va
propylen glycol dioleat, hodc este cia cac rugu hodc axit béo mach nhanh, dac biét 1a este

cua axit isostearic.

Déu duoc st dung két hop vdi cac chét nhii hoa dé tao ra nhil tuong. Céc chat nhii
héa c6 thé 1 cAc chét hoat dong bé mit khong ion hoéa, nhu: este cia m¢t mat 1a sorbitan,
mannide (vi dy, anhydromanitol oleat), glyxerol, polyglyxerol hodc propylen glycol va
mdt khac 1a céc axit oleic, isostearic, ricinoleic hodc hydroxystearic, cac este nay tuy v
duogc etoxyl hoa, hoic cac khdi copolyme polyoxypropylen-polyoxyetylen, nhu Pluronic,

vidu, L121.

Trong sb cac chit bd trg polyme loai (1), wu tién cdc polyme cua axit acrylic hodc
metacrylic duoc lién két chéo, ddc biét 1a duoc lién két chéo boi cac polyalkenyl ete cia
dudng hogc rugu da chire. Cac hop chit nay 1a di biét dudi tén carbome (Pharmeuropa,
vol. 8, no. 2, June 1996). Ngudi c6 hiéu biét trung binh trong linh vuc nay ciing ¢6 thé dé
cap dén patent My 2,909,462, ma c6 d& cap dén polyme acrylic nay duoc lién két chéo
boi hop chit polyhydroxyl c6 it nhit ba nhém hydroxyl, tbt hon 1a khong qua tdm nhém
néy, cac nguyén tir hydro it nhit ba nhém hydroxyl dugc thay thé bang cac gbc béo,
khong no c6 it nhat hai nguyén tir cacbon. Cac gdc dwoc wu tién 1a cac gbe chira 2 dén 4
nguyén tir cacbon, vi du, cac vinyl, alyl va cic nhém khong no chira etylen khac. Cac gbc
khong no nay ciing c6 thé chira cac phan tir thé khac, nhu metyl. Cac san phdm dugc ban
duéi tén CARBOPOL® (BF Goodrich, Ohio, USA) Ia dic biét thich hop. Chung dugc
lién két chéo bai alyl sacaroza hodic béi alyl pentaerythritol. Trong sb ching, c6 thé ké

dén CARBOPOL® 1974P, 934P va 971P.

Lién quan dén copolyme din xudt anhydrit maleic-alkenyl, wu tién EMA®
(Monsanto), ma 13 copolyme etylen-anhydrit maleic mach thang hodc dugc lién két chéo

va ching, vi du, dugc lién két chéo béi divinyl ete.
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Lién quan dén cau trac, tot hon 1a cac polyme axit acrylic hodc metacrylic va

EMA® duoc tao ra bdi cac don vi co ban ¢6 cong thirc sau:

trong do:

-R1 va R2, c6 thé gidng hodc khac nhau, 13 H hodc CH3

-x =0 hoic 1, tot hon néu x = 1

-y=1hodc 2, véix +y =2.

Dbi v6i EMA®, x = 0 va y =2 va dbi véi carbome x =y = 1.

Céc polyme ndy hoa tan dugc trong nude hodc dung dich nude mubi sinh 1y (20
g/l NaCl) va d6 pH c6 thé duoc diéu chinh dén khoang tir 7,3 dén 7,4, vi dy, bang nudc
soda (NaOH), dé thu duoc dung dich chét bd trg trong do (cac) vecto biéu hién c6 thé
dugc két hop vao. Nong d6 polyme trong ché pham mién dich hodc vacxin cudi c¢é thé
nim trong khoang tir 0,01 dén 1,5% khéi luong/thé tich (khdi lugng/thé tich), ndm trong
khoéang tir 0,05 dén 1% khéi luong/thé tich, va nam trong khoang tir 0,1 dén 0,4% khdi
Juong/thé tich.

Xytokin hodc cac xytokin (5) c6 thé & dang protein trong ché pham mién dich
hodc vacxin, hodc ¢6 thé duge ddng biéu hién trong vat chu véi chit khang nguyén hoic
khang nguyén hoic (cac) epitop ciia chiing. Uu tién su dong biéu hién ciia xytokin hoic
cac xytokin, béi cing vecto ma biéu hién chét khang nguyén hoic khang nguyén hoic
(céc) epitop cua ching, hodc boi vecto riéng ré€ cua no. |

Sang ché bao gdm viéc tao ra cac ché pham két hop nay; vi du, bang cach tron cac
hoat chat, mot cach c6 loi cung nhau va véi chit bd trg, chét mang, xytokin, va/hodc chét
pha loang.

Céc xytokin c6 thé duoc sir dung theo sang ché bao gdm, nhung khong chi gidi
han &, yéu t6 kich thich tao bach ciu hat (granulocyte colony stimulating factor - G-

CSF), yéu t6 kich thich tao bach cdu hat/dai thuc bao (granulocyte/macrophage colony
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stimulating factor - GM-CSF), interferon a (IFNa), interferon B (IFN), interferon v,
(IFNy), interleukin-1a (IL-1a), interleukin-1p (IL-1p), interleukin-2 (IL-2), interleukin-3
(IL-3), interleukin-4 (IL-4), interleukin-5 (IL-5), interleukin-6 (IL-6), interleukin-7 (IL-
7), interleukin-8 (IL-8), interleukin-9 (IL-9), interleukin-10 (IL-10), interleukin-11 (IL-
11), interleukin-12 (IL-12), yéu t6 hoai tir khéi u o (tumor necrosis factor o - TNFa), yéu
t6 hoai ttr khéi u B (tumor necrosis factor p - TNFP), axit polyinosinic va polycytidylic,
cytidin-phosphat-guanosin oligodeoxynucleotit (CpG ODN), va yéu t sinh trudng bién
nap B (transforming growth factor p - TGF ). Can phai hiéu ring cac xytokin c6 thé
dugc st dung phéi hop va/hodc duge sir dung lan lugt voi ché phém mién dich hoic
vacxin theo sang ché. Do d6, vi du, vacxin theo sang ché ciing c6 thé chira phan tir axit
nucleic ngoai sinh ma biéu hién in vivo xytokin thich hop, vi du, xytokin tuong hop véi
vat cht can duoc chiing ngtra hoac trong dé dap ung mién dich cin duogc tao ra (vi du,

xytokin lodi bo ddi véi cac ché pham can duoc sir dung cho lodi bo).

Theo mot phuong an cu thé, chit bd trg c6 thé bao gdm nhii twong TS6, TS7, TS8
va TS9 (patent My s6 7,371,395); LR3 va LR4 (US7,691,368); TSAP (don sang ché My
20110129494); TRIGEN™ (Newport Labs); dsARN (ARN soi kép) tdng hop (vi du,
poly-IC, poly-ICLC [HILTONOL®Y]); chit bd trg CARBIGEN™ (MVP Laboratories,
Inc.); chét bd trg ENABL® (VaxLiant); va chét bd tro MONTANIDE™ (W/O, W/O/W,
O/W, IMS va Gel) (SEPPIC). Nong d6 chit bd trg trong ché phidm mién dich hoic ché

pham vacxin cubi c6 thé nim trong khoang tir 5% dén 80% thé tich/thé tich.

Trong truong hop ché pham mién dich va/hodc vacxin trén co sé polypeptit dugc
biéu hién béi baculovirut/té bao cén trung, lidu c6 thé bao gdm, khoang tir 1 pg dén 2000
ng, khoang tir 50 pg dén 1000 pg, va khoang tir 100 pg dén 500 pg khang nguyén, epitop
hodc chit khang nguyén FMDV. Liéu nay cé thé bao gébm khoang tir 10> dén 10%,
khoang tir 10° dén 10'®, khoang tir 10* d&én 10'°, khoang tir 10° dén 10" VLP (hat gidng
virut). Trong truong hop ché phidm mién dich va/hodc vacxin trén co s vecto virut biéu
hién khang nguyén FMDV, lidu c6 thé bao gdm, khoang tir 10° hat virut &én 10"° hat
virut, khoang tur 10® hat virut dén 10" hat virut khoang tur 10 hat virut dén 10" hat virut
khoang tir 10° hat virut dén 10'? hat virut. Cac hat virut c6 thé dugc tinh dua trén phuong
phap chudn d6 virut bit ky bao gdbm, nhung khéng chi gidi han &, FFA (Focus Forming

Assay - thir nghiém tao cum) hodc FFU (Focus Forming Unit - don vi tao cum), TCID 5,
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(lidu 1ay nhim 50% mdi truong nudi cdy md ), PFU (Plaque Forming Unit - don vi tao
mang), va FAIDs, (lidu nhiém 50% khang thé huynh quang). Thé tich liéu c¢6 thé nim
trong khoang tir 0,1 dén 10mL, nam trong khoang tir 0,2 dén 5mL.

Dué1 day sang ché s€ duge mo ta thém bang céc vi, du khong nham muc dich gidi

han pham vi cda sang ché.
Vi du thuc hién sang ché

Viéc tao cdu trac cua cac doan xen ADN, cac plasmit va céc vecto virut tai to hop
duogc thuc hién bang cach st dung cac k¥ thuét sinh hoc phén tir chuan dugc mé ta boi J.
Sambrook et al. (Molecular Cloning: A Laboratory Manual, 4th edition, Cold Spring
Harbor Laboratory, Cold Spring Harbor, New York, 2014).

Vi du 1: Tao céu tric khang nguyén FMDV chira vecto virut adeno 5 tai t6 hop
cua nguoi
Vi du 1.1: Tao chu triic khang nguyén A24-A12 thé kham FMDV chira vecto virut

adeno 5 tai to hop ctia nguoi

Vecto Human Adenovirus C, typ huyét thanh 5 (Ad5) (vecto virut adeno) véi su
mit doan trong cac ving El, E3, vid E4 cta hé gen (khung GV11, xem patent My
8,323,663) dugc st dung dé tao ciu triic vacxin FMDV tai t6 hop biéu hién protein
FMDV thé kham. Protein FMDV thé kham chira gen v6 capsit cdu tric cia FMDV typ
huyét thanh A24 (A24 PI) va cac gen khéng cdu tric A24 (2A-mdt phin 2B), gen mot
phan 3B khéng ciu triic va gen proteaza cia FMDV typ huyét thanh A12 (mdt phin 3B-
C3) (SEQ ID NO.2). |

Polynucleotit thé kham ma héa FMDV A24 (P1-2A-mdt phin 2B)-A12 (mot phin
3B-3C) duoc dua vao plasmit van chuyén (xem cic Fig.2 va 3). Sau khi ddng bién nap
plasmit khung GV11 dugc tao mach thang (ma mang gen khang kanamycin) va plasmit
vén chuyén duoc tao mach thing chtra polynucleotit FMDV thé kham vao trong céc té
bao E. coli BIDE3, cac dong v6 tinh khang kanamycin cda E. coli dugc chon. Cac dong
v6 tinh mang cac plasmit tai t6 hop duoc x4c nhan bang RFLP. Mot dong vé tinh duoc
chon, plasmit dugc tao mach théng va duoc chuyén nap vao trong cac té bao M2A. Dich
tan tir sy chuyén nap té bao M2A dugc ciy truyén nbi tiép dé tao ra dung dich gbc c6

ndng d6 cao ciia vacxin FMDV thé kham chtra vecto virut adeno tai t6 hop.
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Vi tri cai xen gen cho 13 nam giita trinh tu khoi dong CMV va SV40 PolyA cua
bang biéu hién Ad5 El, va bang biéu hién nay duoc cai xen vio trong BBA & ving EL
Bing biéu hién A24-A12, nim & mdi nbi mét doan ving E 1, doc tir phai sang trai ddi véi
su phién md ARN hé gen ciia virut. Khong c6 tin hiéu diéu hoa d3 biét trong trinh tu
nucleotit mach bén ctia bing cai xen. Trinh tu ting cudng/trinh tr khéi dong CMV kiém
soat su khoi dau cua qua trinh phién ma. Trong trinh tu nay 1a hop CAAT trinh tu ting
cudng cua virut, hdp TATA, vi tri khéi dau phién ma, va céc trinh tur vi trf ghép 5°.

Céac trinh ty CMV duoc ndi tiép boi ving khéng dugc dich mi (untranslated
region - UTR) nhan tao chita trinh tu cho ghép vao. Khung doc m& cua gen cin duoc
biéu hién tiép theo céc trinh tu vi trf ghép 3’ va tin hiéu polyadenyl héa sém cua virut 40
& khi (Simian Virus 40 - SV40) duge dinh vi 3’ ctia khung doc m& dé két thuc qua trinh
phién ma.

Céc cap doan mdi dugc thiét ké cho thir nghiém nhén dién ciu trac di truyén
(Genetic Structural Identity - GSI) RBA. Thir nghiém GSI sir dung PCR dé nhan dién
chat sinh hoc khung va bang biéu hién. Thim tach GSI (xem Fig.4) thé hién khung chinh
x4c va bang biéu hién FMDV A24-A12. Viéc phan tich trinh ty cia bing biéu hién A24-
A12 con xac nhan d6 ddng nhat trinh tu nucleotit gifra plasmit van chuyén va ADN duoc
tach chiét tir vacxin FMDV A24-A12 thé kham chtra vecto virut adeno tai td hop.

Vacxin FMDV A24-A12 thé kham chira vecto virut adeno tai t& hop dugc xac
nhan 13 biéu hién protein A24 in vitro trong cac t& bao 293 bang thir nghiém thim tach
Western, thu dugc protein phan tmg ma dugc di chuyén dén vi tri c6 khdi lugng phan tir
xap xi 28 KDa (xem Fig.5). Khang thé duoc sir dung dé phat hién trong thir nghiém thim
tach Western 13 khang thé don dong. Khdi lugng phan tir cta protein A24 duoc biéu hién
fir vacxin FMDV A24-A12 thé kham chira vecto virut adeno tAi t& hop khong thé phan
biét duoc véi khdi luong phan tir thu duge sau khi chuyén nap plasmit van chuyén dbi

chimg duong vao trong cac té bao 293 (xem Fig.5).

Vi du 1.1: Tao céu triac khang nguyén FMDV O1M chira vecto virut adeno 5 tai to
hop cua nguoi

Vecto Human Adenovirus C, typ huyét thanh 5 (Ad5) (vecto virut adeno) véi sy
mit doan trong cac ving El, E3, va E4 ctia hé gen (khung GV11, xem patent My
8,323,663) dugc st dung dé tao céu tric vacxin FMDV tai td hop biéu hién protein
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FMDV. Protein FMDV chtta vé capsit cdu triic P1 (VP4-VP2-VP3-VP1) va céc protein
khong ciu tric 2ABC va 3ABC bao gdm proteaza 3C c6 chiéu dai diy du (SEQ ID
NO.4) tir ching FMDV O1/Man/87.

Polynucleotit tng hop (SEQ ID NO.3) m3 héa FMDV OIM P1 (VP4-VP2-VP3-
VP1-2ABC’3A’BC) dugc dua vao plasmit van chuyén (xem Fig.6). Vacxin FMDV O1M
chira vecto virut adeno tai td hop duoc ciu tric theo quy trinh nhu duoc mé ta trong vi du

1.2.

Bing biéu hién FMDV O1M87, nim & méi ndi méat doan ving E1, doc tir phai
sang trai d6i v6i su phién md ARN hé gen ciia virut. Khong c¢6 tin hiéu didu hoa da biét
trong trinh tu nucleotit mach bén cda bang cii xen. Trinh tu tang cudng/trinh tu khéi
dong CMV kiém soat sy khoi ddu ctia qua trinh phién m3. Trong trinh tu nay 13 hop
CAAT trinh ty ting cudng cia virut, hop TATA, vi trf khoi dau phién mé, va cac trinh tu
vi tri ghép 5°.

Céc trinh ty CMV dugc nbi tiép boi vung khong dugc dich ma (untranslated
region - UTR) nhan tao chtra trinh tu cho ghép vao. Khung doc md ciia gen cin duoc
biéu hién tiép theo céc trinh tyr vi tri ghép 3’ va tin hiéu polyadenyl héa sém ciia virut 40
& khi (Simian Virus 40 - SV40) dugc dinh vi 3’ cia khung doc mé dé két thiic qua trinh
phién ma.

Tham tach GSI thé hién khung chinh x4c va bang biéu hién FMDV O1MS87. Viéc
phan tich trinh tr cta bing biéu hién FMDV O1MS87 con x4c nhan d6 déng nhét trinh tur
nucleotit gitta plasmit van chuyén va ADN duoc tach chiét tir vacxin FMDV O1MS87
chira vecto virut adeno ti t6 hop. Vacxin FMDV O1M87 chira vecto virut adeno tai td
hop dugce x4c nhan 14 biéu hién protein O1M87 in vitro trong cac té bao 293 bang thir
nghiém tham tach Western.

Vi du 1.3 Tao céu tric khang nguyén FMDV Im chia vecto virut adeno 5 tai to
hop cua nguoi

Vecto Human Adenovirus C, typ huyét thanh 5 (Ad5) (vecto virut adeno) véi su
mét doan trong cic ving El, E3, va E4 cta hé gen (khung GV11, xem patent M§
8,323,663) dugc st dung dé tao cdu tric vacxin FMDV tai té hop biéu hién protein
FMDV. Trinh tr ma héa v capsit FMDV tdng hop ctia P1 va cac gen khong céu triic 2A,
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2B, mét phin 2C (2C’), mét phan 3A (3A’), 3B va trinh tw m3 héa proteaza ciia 3C clia
FMDV typ huyét thanh A/Irn/05 duoc dua vao plasmit van chuyén (xem Fig.7). Vacxin
FMDV Irn chita vecto virut adeno tai t hop duogc cdu tric theo quy trinh nhu diroc mé ta

trong vi du 1.2.

Bing biéu hién FMDV Irn, nim & méi ndi mat doan ving E1, doc tir phai sang trai
d6i voi su phién ma ARN hé gen ciia virut. Khéng c6 tin hiéu diéu hoa da biét trong trinh
tu nucleotit mach bén cua bang cai xen. Trinh tu ting cudng/trinh ty khdi dong CMV
kiém soat su khéi diu clia qué trinh phién mA. Trong trinh tu ndy 12 hop CAAT trinh tu
ting cudmg ctia virut, hop TATA, vi tri khoi ddu phién m, va cac trinh tu vi tri ghép 5°.

Céc trinh tu CMV duogc ndi tiép boi ving khong duoc dich ma (untranslated
region - UTR) nhan tao chira trinh tu cho ghép vao. Khung doc m& ctia gen can duoc
biéu hién tiép theo cac trinh tu vi tri ghép 3’ va tin hiéu polyadenyl héa sém clia virut 40
& khi (Simian Virus 40 - SV40) dugc dinh vi 3’ ciia khung doc mé dé két thiic qua trinh
phién ma.

Vacxin FMDV Irn chtra vecto virut adeno tai to hop dugc nhan dién béng cach st
dung thir nghiém nhan dién cdu trac di truyén (GSI) dua trén PCR va dugc xac nhan bang

cach st dung su biéu hién protein bang k§ thuét thim tach western.

Vi du 1.4: Tao céu tric khang nguyén FMDV Asia chira vecto virut adeno 5 tai td

hop cua nguoi

Vecto Human Adenovirus C, typ huyét thanh 5 (Ad5) (vecto virut adeno) véi su
mit doan trong cac vung El, E3, va E4 ciia hé gen (khung GV11, xem patent M§ -
8,323,663) dugc st dung dé tao ciu tric vacxin FMDV tai t§ hop biéu hién protein
FMDV. Trinh tr mi héa vo capsit FMDV tdng hop ctia P1 va cac gen khong ciu tric 24,
2B, mot phan 2C (2C’), mét phan 3A (3A°), 3B va trinh tw m3 héa proteaza ciia 3C tir
ching FMDV Asia/Leb/89 dugc dua vao plasmit van chuyén (xem Fig.8). Vacxin
FMDV Asia chira vecto virut adeno ti td hop dugc ciu tric theo quy trinh nhu dugc mé

ta trong vi du 1.2.

Biang biéu hién FMDV Asia, nim & mébi n6i mat doan ving E1, doc tir phai sang
trai dbi voi su phién ma ARN hé gen cua virut. Khéng c6 tin hiéu diéu hoa di biét trong

trinh tu nucleotit mach bén cta bang cai xen. Trinh ty ting cudng/trinh tu khéi dong
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CMV kiém soat su khéi déu ciia qué trinh phién ma. Trong trinh tu nay 13 hop CAAT
trinh tu tadng cuodng cia virut, hop TATA, vi tri khoi dau phién ma, va cac trinh tu vi tri
ghép 5°.

Céac trinh ty CMV duoc ndi tiép boi ving khong duge dich ma (untranslated
region - UTR) nhan tao chira trinh tu cho ghép vao. Khung doc md clia gen can duoc
biéu hién tiép theo cac trinh tu vi tri ghép 3’ va tin hiéu polyadenyl héa sém ciia virut 40
& khi (Simian Virus 40 - SV40) dugc dinh vi 3’ ctia khung doc m& dé két thic qua trinh
phién ma.

Vacxin FMDV Asia chtra vecto virut adeno tai td hop dugc x&c nhan 1a biéu hién
protein Asia in vitro trong cac t& bao 293 bang thir nghiém thim tach Westefn, thu dugc
protein phan tng ma duogc di chuyén dén vi tri ¢6 khéi lugng phan tir x4p xi 38 kDa.
Khang thé duogc st dung dé phat hién trong thir nghiém thim tach Western 13 khang thé
da dong FMD VP2. Khéi luong phan tir ciia protein AsiaSS.2B dugc biéu hién 14 khong
thé phan biét dugc voi khdi lwong phan tir thu duoc sau khi chuyén nap plasmit ddi

ching duong vio trong cac té bao 293.
Vi du 2: Nghién ctru gdy nhiém & gia stic va lon

Gia stc va logn dugc ching ngira bing vacxin FMDV A24-A12 hodc vacxin
FMDV O1M87 mdt 1an & ngay 0 thong qua IM va dugc gay nhiém & ngdy 14 bang nhiéu
typ huyét thanh FMDV, nhu céc ching A24, A12, O1, Asia, Irn, va Iraq.

Fig.9 thé hién su bao vé cua vacxin FMDV Ol & cac dong vat khoi nhiém FMDV
& ba lidu khac nhau va déi chimg. Trong nghién ctru chuin do liéu nay, vacxin FMDV
O1M chira vecto adeno- tai to hop dugc danh gia vé kha nang dem lai su bao vé ddi véi
bénh lan téa FMD (tén thuong ban chan) sau khi gy nhiém twong dong IDL, truc tiép &
14 ngay sau chung ngura (days post-vaccination - dpv). Con gia sic Holstein céi khoe
manh 6 thang tudi dugc ngau nhién héa vao mot trong bén nhém diéu tri. Gia stc dbi
chimg, chua dugce ching ngira (T01; n=4) dugc giy mién dich trong co bing mot lidu 2
ml dung dich dém bao ché cudi (final formulation buffer - FFB). Gia stc trong T02-T04
(n=7/nhém) dugc ching ngira bang cic lidu giam dan [Pon vi tao cum (focus forming
units - FFU) hexon khang virut adeno hodc thir nghiém tao cum (focus forming assay -
FFA); logio] cua hoat chit duoc chudn bi tir virut hat chu céy truyén 2 (MSV+2) duogc
bao ché trong chit bd tro ENABL™ C1. T02-T04 duoc nhan tdng liéu lan luot 13
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2,38x10°, 5,94x10* FFU hoac 1,49 x10* FFU. O 2 tudn sau ching ngira (ngdy giy
nhiém), 100% gia stc ching ngira thudc T02 va TO3 c¢é ndéng d6 chudn trung hoa virut
v6i huyét thanh (serum virus neutralizing - SVN) FMDV Ol Manisa, so véi 43% trong
nhém diéu tri bang liéu vacxin thip nhat (T04). Sau khi giy nhiém trong da & lui bing 1
x 10* don vi liéu nhidm 50% loai bo (bovine infectious dose units 50% - BIDsg) cua
FMDV O1 Manisa, 100% gia suc dbi chting, khong dugc ching ngira T01 biéu hién bénh
lan téa (ton thwong ban chan). Nguogc lai, mic d6 bao vé khoi bénh lan tda trong céc
nhém dugc ching ngira nam trong khoang tir 86% (T04) dén 100% (T02 va T03). Tét ca
bbn gia stic ddi chimg (T01) 1a duong tinh véi FMDV trong huyét twong duoc 14y vao 1-
3 ngay sau khi gdy nhiém (dpc), con khong cé con ndo trong sé hai muoi mdt gia sic
chiing ngira ¢ virut huyét trong huyét twong c6 thé phat hién dugc vao 1-5 dpc. Trong
TO1, 88% cac miu miii duoc gom 2-5 dpc 1a duong tinh véi virut, so véi 25% (T03),
27% (T02) va 36% (T04) cta cac miu duge thir nghiém vao 2-5 dpc. Fig.10 thé hién
huyét thanh hoc ctia vacxin FMDV O1 & ba liéu va déi chimg.

Cac két qua nay chung t6 rang hoat chit cta vacxin FMDV O1M chua vecto
adeno tai t hop duogc bao ché trong chat bd trg ENABL C1 14 ¢6 tinh sinh mién dich va
c6 hiéu qua cao ddi véi viéc gay nhiém FMDV tuong ddng, IDL & gia suc, va cung cip
dit liéu vé lidu bao vé tdi thiéu udc tinh.

C4 hai vacxin A24-A12 va OIM87 dugc tht nghiém la an toan déi voi bé va
chudt nhit.

Vi du 3: Nghién ciru danh gia kha niang sinh mién dich huyét thanh va hoat tinh

diét virut twong tmg/do 6n dinh ctia chit bd trg

Viéc bd sung chit bd tro vao vacxin c6 thé 1am giam liéu bao vé tdi thiéu
(minimum protective dose - MPD) va tao ra vacxin c¢6 hiéu qua hon. MPD giam c6 thé
dwoc can dbi boi chi phi chat bd tro va sy dam bao ngudn cung. Tuy nhién, mot sé chét
bb trg c6 thé 1am giam hiéu qua ciia vacxin. Chit bd trg c6 thé ddy hé mién dich v& phia
dap tmg khéng mong mudn hodc chit bd tro c6 thé bt loi cho chat gdy mién dich (lam

mét d6 6n dinh ching han).

Muc dich ctia nghién ctru nay 1a danh gi4 hiéu luc huyét thanh hoc ciia chét bd trg.
Nghién ctru huyét thanh hoc danh gié hi€u luc dugce thuc hién & gia sic, va song song véi

nghién ctru danh gia hoat tinh diét virut/dd 6n dinh duge thuc hién dé xac dinh xem chat
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bd tro bat k¥ trong s6 nam chit bd tro ¢ tac dung bét loi trong cac vacxin FMDV virut
adeno hay khong. Mdi lidu bao gdm 200pl hoat chit (Active Ingredient - AI) cudi trén
mdi lidu & lidu 2 ml v6i mbi chit bd trg. Cac chit bd trg 1 axit polyacrylic, nhii twong

LF2, nhii tuong LR6, CARBIGEN™ M va ENABL® C1 (xem bang 1.1 duéi day).

Bang 1.1: Bao ché cac vacxin FMDV virut adeno

Nhém Chit bd tro San phdm vacxin
~ £ 1 A Vacxin FMDV (10> trén mdi mL) + FEB (dung dich dém bao
Gl | Khong chat b6 tro c(hé cubi) (50% thé)tich/thé (tich)g
B 5.7 cn x- P .
G2 Axit polyacrylic Vacxin FMDV (10 tr(iré :flm 11;1/42) IIJ]rLI;olyme axit polyacrylic
Vacxin FMDV (10> trén m&i mL) + TS6* & 20% thé tich/thé
tich cta chudi cudi
Vacxin FEMDV (10> trén m&i mL) + LR4™~ & 25% thé tich/thé
tich cua chudi cudi
Vacxin FMDV (10> trén mdi mL) + CARBIGEN ™ M dén
10% thé tich/thé tich chudi cubi
Vacxin FMDV (10 trén mdi mL) + ENABL® C1 (20% trong
chudi cudi)

TS6": Chat bd trg/nhii twong TS6 nhu dugc md ta trong US 7,608,279 va US
7,371,395

G3 Nhii twong LF2

G4 Nhii trong LR6

G5 CARBIGEN™ M

G6 ENABL® C1

LR4™": Chét b6 tro/nhii tuong LR4 nhu dwoc md ta trong US7,691,368

CARBIGENT™: Huyén phu chét bd tro trén co s& carbome (Carbopol 934P), san
phim ctia MVP Laboratories, Inc.

ENABL® C1: San phdm chit bd trg cho gia stic dugc mua thuong mai tir
~ VaxLiant

Bang 1.2: Nhii twong TS6 (tién nhil twong dugc md ta trong US 7,608,279 va US
7,371,395)

Pha dau (120mL)
Sorbitan monooleat (SPAN 80%) 1,8% khoi lugng/thé tich
Sorbitan trioleat (20 OE) (TWEEN 85%) 10,2% khdi lwong/thé tich
Dau parafin (MARCOL 82%) 88% thé tich/thé tich
Pha nuéc (120mL)
Dung dich sorbitan monooleat 20% (khdi lrong/thé tich) (20 o £. 2.,
OE) (TWEEN 8 0®) 11,25% khoi lugng/thé tich
Dung dich dém dﬁng truong chira dinatri va monokali 0/ +1.A 41 IO
phosphat 0,02M (d0 pH=7.8) 85,75% thé tich/thé tich
Natri mercurothiolat (Thionersal®) 1% trong nudc 1,5% thé tich/thé tich
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Bang 1.3: Nhii tuong LR4 (tién nhii twong duge md ta trong US7,691,368)

Pha diu (72mL)

Oleth-2 (BRIJ® 92) 1,8% khdi lugng/thé tich
Oleth-5 (VOLPO® N5) 8,2% khdi luong/thé tich

DAu parafin (MARCOL 82%) 87,5% thé tich/thé tich

Chét bao quan 2,5% thé tich/thé tich

Pha nuéce (108mL)
Poloxame 407 (LUTROL® F127) 0,58% khoi luc_mg/thé tich
D el chooos .03 (e ey 8) | Luwome vira dit dén 100,0% thé tch/thé tich

Céc vacxin dugc bao quan ¢ nhiét do 4°C va 25°C va dugc thir nghiém theo thoi
gian. Cac virut trong mdi vacxin dugc chuidn do theo thu nghiém chuin do béng tht
nghiém tao cum chuin trong d6 luong virut dugc phat hién duge doc bang khang thé
khang virut adeno dic hiéu trén 16p don té bao. Cac ndng do chuin tuong tmg duogc so
sanh. D li¢u tr 3 thang dau dugc thé hién dudi day, trong bang 2 va trén cac Fig.11
(25°C) va 12 (4°C). O nhiét d 4°C, hau hét cac khang nguyén hodc cic virut cé mit
trong cic vacxin bao ché dugc 13 6n dinh dén 3 thang. O nhiét do 25°C, cac khang
nguyén hoic cac virut dugc bao ché véi cac chit bd trg axit polyacrylic, LF2 va Carbigen
M la twong d6i én dinh dén 7 tudn. P9 6n dinh cta ba sin phim nay cho thiy muc dd
giam nhe & nhiét d6 25°C & thoi diém 3 thang. Tuy nhién, mitc gidm nay 1a nhé khi virut
tai to hop dugc két hop véi chét bd trg x4c nhén tac dung bdo vé cua chit bd trg. Cac
khang nguyén hodc cac virut dugc bao ché v6i chét bd trg LR6 d3 bi mot sd can trd trong
thir nghiém chat b tro nhu dwgc chiing t6 boi mire dudi muic phat hién duéi diy & ca
nhiét d6 4°C va 25°C. Tuy nhién, san phim duoc bao ché véi chit bd trg LR6 tao ra ham
lwong virut cu thé & 3 thang va on dinh & nhiét d6 25°C.

Béng 2: Nghién ctru hoat tinh diét virut va do dn dinh ctia nam chét bé trg 1én dén

3 thang
X 2 - . - _ A T=2 T=4 T=7 _ ,
Chit bo tro =0 T=24 gi6 | T=1 tuan twin tuin tuin T=3 thang
Gl -4°C 6,94 6,61 6,38 6,90 6,89 6,80 7,21
G1-25°C | 7,10 6,70 6,76 6,34 5,59 424 Dugi mic
phét hién
G2 -4°C 6,97 6,51 7,04 6,96 6,97 6,90 7,07
G2-25°C 6,91 6,40 6,94 6,93 6,69 6,56 5,85
G3 -4°C 6,68 6,25 6,74 6,80 6,74 6,93 6,92
G3-25°C 6,42 6,40 6,71 6,69 6,67 6,63 5,85
o Dudi muc Duéi mic Dudé1 muc
G4 -4°C 6,51 phat hién* 6,69 5,36 phat hién* phat hién* 6,78
o Dudéi mire Duéi mic Duéi mirc
G4 -25°C 6,52 phat hién* 6,69 5,44 phat hién* phat hién* 6,21
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G5 -4°C 6,82 6,81 6,91 6,80 6,96 7,17 7,13

G5-25°C 6,87 6,83 6,92 6,51 6,61 6,42 5,85

G6 - 4°C 6,34 6,79 6,95 6,77 6,73 7,11 7,16
o Dudi muc Duéimuc | Duédi muc
G6-25°C 6,84 6,84 6,81 6,72 phét hién phét hién phat hién

Duéi muce phat hién*: sy can tré thtr nghiém chét bd trg

Nghién ctru huyét thanh hoc twong tng dugc thuc hién & gia stic. Mdi nhém gdm
10 con trén mdi nhom thir nghiém (5 con déi chimg) va duoc st dung mét lidu 2 ml &
ngay 0 tiép theo 13 lidu ting cudng & ngay 21. Cac mau méu duge 14y & mot vai thoi diém
trong toan b nghién ctru va cac mau huyét thanh duoc phan tich. Huyét thanh hoc bing
cach chuin do trung hoa virut dwoc thuc hién. Dir lidu ban diu chi cac dap tng huyét
thanh & ngay 14 sau 1an chung ngira thir nhit trong mot sé nhém. Dong thoi, dir lidu nay
chi ra ring cic vacxin FMD chira vecto virut adeno bao ché duogc trong cac chét bd tro
nhét dinh ¢6 thé tao co hoi cho sy cai thién tinh bén nhiét va kha ning dap ng véi su
thay dbi nhiét do. Khi duoc két hop véi cac dit lidu ban dau nay, dap img mién dich duoc

duy tri hodic duoc cai thién tiém tang.

Vi du 4: Kha nang sinh mién dich huyét thanh ctia qua trinh ching ngira hai lidu
bang nhiéu khang nguyén FMDV O1M chira vecto virut adeno téi tb hop cia nguoi & gia
suc

Muc dich ciia nghién ctru 1a danh gia dap tmg khang thé huyét thanh & gia suc sau
khi dung vacxin FMDV O1Manisa chira vecto adeno duoc bao ché véi va khong véi cac

chét bd tro khac nhau.

Nim muoi-lim con bé duoc nudi thong thudng (khoang 5 thang tudi) dugc ngiu

nhién héa mdi con vao mot trong sadu nhém diéu tri nhu duoc thé hién trong bang 4 duéi

day.
Bang 4
I Pudn \ . Sé
Nhém Vacxin Chét bb tro ong Tén sudt ding dong

dung VAt

1 Adt.O1/Manisa ENABL® Cl M Hai 1an, cdch nhau 21 ngay 10

2 Adt.0O1/Manisa LF M Hai lan, cach nhau 21 ngay 10

3 Adt.O1/Manisa | Axit polyacrylic M Hai lan, cach nhau 21 ngay 10

4 Adt.O1/Manisa Carbigen M M Hai lan, cach nhau 21 ngay 10

5 Adt.0O1/Manisa Khong ™M Hai lan, cach nhau 21 ngay 10

6 Gia dugc FFB Khoéng M Hai lan, cach nhau 21 ngay 5
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Tét ca cic con bé ngoai trir cac con bé thudc nhom 6 (bé ddi chimg) dugc ching
ngilra bang cdu trac O1/Manisa chira vecto virut adeno véi (cac nhém 1-4) hozic khong
chira chit b trg (nhém 5), hai 1an & khoang cach 21 ngay bang 2 ml vacxin thir nghiém.
T4t ca cac lan tiém duogc thuc hién théng qua dudng trong co (IM) & trén vai mdt cach
luan phién bén vai phai va vai trai. Bang 4 trén ddy thé hién tom tit viéc diéu tri dbi vai
mdi nhém.

Céc con bé dugc quan sat mot cach khong lién tuc trong it nhat 1 gid sau mbi lan
chiing ngira v& cac dau hiéu 1am sang ctia cac bién cd bt loi toan than cip tinh. Cac miu
mau dugc Iy tir tit ca cac con bé vao cac ngay -1 (trude khi ching ngira), 7, 15, 21
(tru6e khi ching ngira), 28, va 35. Cac mau huyét thanh tir tit ca cdc con bé dugc kiém
tra vé khang thé FMDV bing cich trung hoa virut véi huyét thanh (Serum Virus
Neutralization - SVN). Ngoai ra, cac dap (mg khang thé véi virut adeno (SAV) duoc xac
dinh trong tit ca cac dong vat tir tit ca cic nhom trong cic mau duge 1iy vao ngay -1 va
35. Céc két qua vé& SVN va SAV duoc bao cdo theo Log;q va tri s6 < 0,6 Log;q dugc coi
14 Am tinh dbi v6i khang thé huyét thanh.

Céc danh gia d6 an toan sau ching ngira bao gdm nhiét do truc trang, kiém tra thi
gidc va s& nan cac vi tri tiém trong it nhit 3 ngly sau mdi 14n ching ngira. Cac con bé c6
bién cb bét 1oi tai vi tri tiém cuc bd duge quan sat mot cach khong lién tuc cho dén khi
hét bit thuong. Nghién ciru nay dugc két thic vao D35 sau khi 1y mau 1an cudi.

Céc két qua ciia dap tg huyét thanh FMDV st dung cac khang thé FMDV bing
Log, trung hoa virut véi huyét thanh (SVN) duge mé ta dudi day.

Tat ca cac con bé tir tit ca cac nhom dugc kiém tra 1a 4m tinh ddi véi cac khang
thé FMDV trudc khi bit ddu nghién ctru. Tt ca cac con bé ddi chung 14 4m tinh dbi voi
céc khang thé FMDV trong toan bd nghién ctru.

Su chuyén dbi huyét thanh sau khi ching ngira duoc xac dinh du6i dang Log
nong do chuén ting > 0,9.

Pén ngay 14 (2 tudn sau lan chung ngira thir nhét), 5/10 con bé (50%) trong
ENABL® C1 (nhém 1) ¢6 su chuyén ddi huyét thanh. Cac con trong cic nhém con lai
dugc ching ngira (2-5) ¢6 murc d6 chuyén dbi huyét thanh bé nam trong khoang 20-40%.
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Ngoai ra, ndng d6 chuén khang thé trung binh trén mdi nhém 1 cao hon mot chit trong

nhém 1 (ENABL® C1) tiép theo 14 cac nhém 2 (LF) va 3 (axit polyacrylic) (Fig. 13).

Dén ngay 35 (2 tuén sau khi chung ngira 14n thtr hai), tit ca céc con bé da dugc
ching nglra (nhém 1 [ENABL®], nhém 2 [LF] va nhém 5 [khong chit bd trg]) c6 su
chuyén déi huyét thanh tiép theo 14 chin muoi va tim mwoi phan trim c4c con bé 1an luot

- trong nhém 3 (axit polyacrylic) va nhém 4 (Carbigen M).

Céc con bé da dugc ching ngira bang LF, chét bd tro, tiép theo 1a cac con bé da
dugc ching nglra ma khong cé chit bd trg (nhém 5) va tiép theo nita 1a cac con bé da
dugc chiing ngira bang chit b tro ENABL® C1 (nhém 1) ¢6 dap tmg khang thé cao hon

sau ché d ching ngira hai liéu (xem Fig.13).

Céc két qua cua dap tng huyét thanh FMDV st dung cac khang thé virut adeno
bang Log;, trung hoa virut véi huyét thanh (SVN) duoc md ta duéi day.

T4t ca cac con bé dbi chimg va céc con bé da dugc ching ngtra 1a &m tinh v&i virut
adeno bang cach chuin do khang thé SN vao ngay -1 (< 0,6 Log;,). Pén ngay 35, tit ca
nhung trir mot con trong s6 cac con bé di duoc ching ngira (ID:134; nhom 5) dugce
chuyén ddi huyét thanh véi trung binh nhan ndéng do chuan tong thé cao hon theo nhom
trong cic nhém d3 dugc chiing ngira bang vacxin chtra cht bd trg (cac nhom 1-4) (xem

Fig.14).

Céc két qua bidu thi cac dap tng huyét thanh & ngay 14 sau lan ching ngura tha
nhat trong mot s6 nhom. Hai tudn sau khi chiing ngira Ian thtr hai, dap Gmg khang thé cao
hon dugc thiy & cac con bé di duge ching ngira bing chét b trg LF tiép theo 1a céc con
bé da dugc ching ngira ma khong c6 chit bd trg va cc con bé dugc ching ngira bang

chét bd trg Enable C1.

Cac két qua goi ¥ rang dap tmg khang thé sau khi chiing ngira mt 1an khéng phu
thudc vao viéc c6 hay khong c6 chit bd trg 1a nhd. Tuy nhién, bang cach st dung ché do
chiing ngira hai 1an (ching ngira nhic lai), dap tng khang thé tdng thé cao hon. Khong
quan sat thiy c6 cac bién cb bét lgi toan than khi cu truc vacxin duoc st dung hai l4n

(cach nhau 3 tudn) trong co.

Vi du 5: Su danh gia huyét thanh hoc ctia cac vacxin FMDV sau khi ching ngira &

lon
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Muc dich ctia nghién ctru nay 1a danh gia dap ung khang thé & lon con sau khi
dung céc san phdm vacxin don trj chita FMDV O1 Manisa chita vecto adeno 5 va/hoic
hat giéng virut (Virus Like Particle - VLP) tai t6 hop FMDV O1 Manisa dugc biéu hién

bo1 baculovirut.
Hai muoi lgn con dugce nudi thong thudng (khoang 5 tuan tudi) dugc ngiu nhién
héa vao hai nhém diéu tri, mdi nhém chia 10 lon con. Thanh phfm nhém duge thé hién

trong bang 5 dudi day.

Bang 5
Liéq trén mdi con; )
Céac vacxin cau tric virut \ . S6
Nhém adeno Tan suat luong
(FAIDso/2ml lon
(logyo)
Virut adeno QIM ?;Iru; ag)elec; )ézg 8 1111\\/[/[
1 Khong chit bb tro/ 10° S b o TS 10
Bac O1M~+Chét b tro TS6 o
, (Ngay 21)
Doi chimg
2 (N/A) N/A N/A 10

Lon con trong nhém 1 duge ching ngira bang 2 ml vacxin. T4t ca cac 1an tiém
dugc thuc hién thong qua duong trong co (IM) & trén vai mot cach ludn phién bén vai
phai va vai trai. Lon con dugc quan sat trude mdi 1an ching ngira vé tinh trang stc khoe
téng thé ctia chung. Cac miu mau duoc 14y tir tt ca cac lon vao ngay 0 (trude khi chung
ngira), 7, 14, 21 (truGe khi chung ngira), 28 va 35. Mau huyét thanh ngay 35 tir tit ca céc
lon duge kiém tra vé khang thé FMDV bang cach trung hoa virut véi huyét thanh (Serum
Virus Neutralization - SVN). C4c mau tlr cic lon trong nhém 1 duoc dem thir nghiém
SVN trén tit ca cic ngay 14y mau do ching ¢ dap tmg khang thé tdng thé cao hon tir sau
ngay 35. Cac két qué dugc bao cdo theo Log;, va tri s6 < 0,75 Log;, dugc coi la am tinh
d6i v6i khang thé huyét thanh. Cac danh gia d6 an toan sau ching ngira bao gdm nhiét do
truc trang, kiém tra thi gidc va s& nan cic vi tri tiém trong 3 ngdy sau mdi 14n ching

ngua.

Cac két qua ctia dap tng huyét thanh FMDV str dung céc khang thé FMDV bang
Log;, trung hoa virut véi huyét thanh (SVN) duoc md ta dudi day.

T4t ca d6i chung 12 4m tinh ddi véi cac khang thé FMDV truéce va cudi  nghién

ctru.
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Dén ngay 28 (1 tudn sau khi ching ngira lan thir 2), tAt ca lon tir nhém 1 duoc
chuyén dbi huyét thanh (ndng d6 chuan > 1,20 log,) (xem FIG.15). Khéng quan st thay
c4c bién cb bét 1oi toan than va/hoic tai chd do ching ngira. Cac két qua cho thiy r6 rang
rang mic di nhém duge ching nglra ¢6 dap tng khéng thé nho sau lan chung ngira tha
nhét, dap ung khang thé sau 1an ching ngira thit hai (ching ngira nhic lai) 14 cao dén cubi
nghién cuu.

Vi du 6: Duong dung

Muc dich cua nghién ctru nay la danh gia d4p Ung huyét thanh ctia viéc ching
ngira hai lidu & gia stic hoic lon khi hai vacxin FMDV chira vecto virut adeno tai t6 hop,
mot vacxin FMDV chira vecto virut adeno tai to hop va mdt vacxin hat gidng virut (VLP)
FMDV t4i td hop dugc biéu hién bsi baculovirut, hodc hai vacxin VLP FMDV dugc st
dung, va khi cac duong dung khac nhau (dudong dung qua da, duéi da, hodc trong da)
dugc 4p dung. Nghién ctru nay con duoc thiét ké nham van d& can tré khi nhiéu vacxin

dugc dung.

Cac chit bd trg 13 axit polyacrylic, nhii twong LF2, nhii twong LRS,
CARBIGEN™ M va ENABL® C1. Cac nhém diéu tri dugc thé hién trong bang 6 duéi

day.
Bang 6
Nhom Vacxin Puong dung Tén suét dung

IM hoac IM/TD hoac Hai lan, cach nhau

1 Adeno FMDV IM/SQ 21 ngdy
TD hodc TD/IM hoic Hai 14n, cach nhau

2 Adeno FMDV TD/SQ 21 ngay
R SQ hoac SQ/TD hoic Hai 14n, cach nhau

3 Adeno FMDV SQ/IM 21 ngay
IM hoac IM/TD hoac Hai lan, cdch nhau

4 Baculo FMDV VLP IM/SQ 21 ngay
TD hosc TD/IM hosc Hai lan, cach nhau

5 Baculo FMDV VLP TD/SQ 21 ngay
SQ hoac SQ/TD hoic Hai lan, cach nhau

6 Baculo FMDV VLP SQ/IM 21 ngdy
7 Adeno FMDV/Beculo IM hoac IM/TD hoac Hai 1an, cach nhau

FMDV VLP IM/SQ 21 ngay
3 Adeno FMDV/Beculo TD hoidc TD/IM hodac Hai lan, cach nhau

FMDV VLP TD/SQ 21 ngay
9 Adeno FMDV/Beculo SQ hodc SQ/TD hodc Hai lan, cach nhau

FMDV VLP SQ/IM 21 ngay
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Céc con bé dugc quan sat mdt cach khong lién tuc trong it nhat 1 gid sau mdi lan
ching ngira vé cac dau hiéu 14m sang ctia cac bién cb bét loi toan than cép tinh. Cac miu
mau duoc 14y tir tit ca cdc con bé vao cac ngay -1 (trude khi ching ngira), 7, 15, 21
(trude khi ching ngira), 28, va 35. Cac mau huyét thanh tir tit ca cac con bé duoc kiém
tra vé khang thé FMDV bang cach trung hoa virut v6i huyét thanh (Serum Virus
Neutralization - SVN). Ngoai ra, cic dap ung khang thé véi virut adeno (SAV) duoc xac
dinh trong tit ca cac dong vat tir tit ca cic nhom trong cic miu duoc ldy vio ngay -1 va

35.

Céc danh gia do an toan sau ching ngtra bao géom nhiét do truc trang, ki€m tra thi
giac va so nan céc vi tri tiém trong it nhat 3 ngay sau moi lan ching ngtra. Cac con bé c6
bién co bat 1oi tai vi tri tiém cuc b dugc quan sat mot cach khong lién tuc cho dén khi

hét bat thuong.

Céac két qua thé hién anh hudng cua viée ching ngira nhic lai ddi véi tit ca cac
nhém nhung tac dung chiing ngira nhic lai 13 16n hon & cac dong vat ma nhan 14n ching
ngira co ban bang vacxin virut adeno tiép theo 14 ching ngira ting cudng bang cau tric
baculovirut-FMD. Hon thé nira, duong ding c6 anh huéng dén dap tmg huyét thanh va
su bao vé, cling nhu thoi gian mién dich. Cac dudng dung cu thé va/hoic két hop cu thé
ctia cac dudong dung TD, IM va SQ dudng nhu lam ting dap tmg mién dich, hon nita
khuéch dai su bao vé, khic phuc su can trg, va bado v¢é dong vat duong tinh vdi khang thé

thu dugc tir me (Maternally Derived Antibody-positive - MDA-positive).
Vidu 7: Hiéu luc ¢ lon

Céc lon dugc ching ngira chdng FMDV (chéng mdt sé typ huyét thanh) hai 1in
cach nhau 21 ngay theo ché do chiing ngira nhic lai ma xem xét quy trinh chiing nglra
nhic lai khéc loai (chiing ngira co ban bang adeno tiép theo ching ngira ting cudng bang
baculo) ciing nhu ching ngira nhic lai twong dong (adeno-adeno; baculo-baculo), va
duoc giy nhiém 14 dpv bang nhiu typ huyét thanh FMDV, nhu cac ching A24, A12,
O1, Asia, Irn, va Iraq.

Trong nghién ctru chudn d6 lidu, vacxin FMDV chtra vecto adeno tai t6 hop duoc
danh gia vé kha niang dem lai sy bao vé khoéi bénh lan téa FMD (t6n thuong ban chan)
sau khi gay nhiém twong ddng va khac loai & 14 ngdy sau ching ngira (dpv). Quy trinh da
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dugce mo ta trong vi du 2 dugc st dung trong nghién ctru nay dé€ xéc dinh li€u bao vé t6i

thiéu trong ché do dung ching ngira nhéc lai.

Céc két qua ching t6 rang vacxin FMDV chira vecto adeno tai t6 hop duoc s
dung trong quy trinh ching ngira nhic lai ¢6 tinh sinh mién dich va c6 hiéu qua cao déi
v6i viée gay nhiém FMDV tuong dong va khac loai & lon, khic phuc su can trd va bao vé

dong vat duong tinh v6i khang thé thu duoc tir me (duwong tinh véi MDA).
Vi du 8: Hi¢u luc & loai bo

Gia stc déu tién duoc ching ngira bang vacxin FMDV chita vecto virut adeno tai
t6 hop va duoc ting cudng bing vacxin FMD chét thong thudng hodc vacxin VLP
FMDV dugc biéu hién béi baculovirut cach nhau 21 ngay va duge giy nhidém & ngay 14
sau lan chiing ngira thtr hai bang nhidu typ huyét thanh FMDV, nhu cac chiing A24, A12,
Ol1, Asia, Irn, va Iraq.

Trong nghién ctru chudn d¢ lidu, vacxin FMDV chita vecto adeno ti to hop duoc
danh gia vé kha ning dem lai su bao vé khoi bénh lan téa FMD (tdn thuong ban chan)
sau khi gy nhiém tuong ddng va khéc loai truc tiép & 14 ngay sau ching ngira (dpv).
Quy trinh d3 duoc md ta trong vi du 2 duoc st dung trong nghién ctru nay dé xac dinh
lidu bao vé tbi thiéu trong ché d6 dung ching ngira nhic lai. Cac két qua ching t6 rang
ché @6 dung ching ngira nhéc lai c6 tinh sinh mién dich va c6 hiéu qua cao dbi véi viéc
gay nhiém FMDV tuong déng va khac loai & gia stc, va tao ra su bao vé & dong vat khoi
su nhiém FMDV, khic phuc su can trd, va bado vé dong vat duong tinh v§i khang thé thu
dugc tir me (duong tinh véi MDA).

Mic dii cac phuong 4n ciia sang ché dd dugc mé ta chi tiét trén ddy, can phai hiéu
ring sang ché duoc mo ta boi cac vi du trén khong chi gisi han & céac chi tiét cu thé duoc
néu trong phin mo ta trén do c¢6 thé c6 nhiéu bién thé hién nhién ciia cac phuong an nay
ma khong vuot qué y tudng hodc pham vi cia sang ché. Tt ca céc tai lidu duoc trich din
hozc vién dan trong ban mb ta (“cac tai liéu dugc trich din trong ban mé ta”), va tit ca
céc tai liéu duoc trich dan hodc vién din trong céc tai li€u duogc trich dan trong do, cung
voi bat ky huéng dan cta nha san xuét, mo ta, dic diém k¥ thuét san phém, va to roi san
phim d6i v&i cac san phdm bat ky duoc néu trong ban mé ta hoic trong tai liéu bét ky
duoc hop nhét trong d6 bang cach vién din, dugc dura vao ban md ta ndy biang cach vién

dn, va c6 thé duoc st dung dé thuc hién sang ché nay.
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YEU CAU BAO HOQ

1. Ché pham sinh mién dich chira vecto virut tai to hop biéu hién khang nguyén virut giy
bénh 16 mém long méng (foot and mouth Disease Virus - FMDV), trong d6 khang
nguyén FMDV nay chura polypeptit c6 trinh tu nhu néu trong SEQ ID NO.2, SEQ ID
NO.4, SEQ ID NO.6 hodc SEQ ID NO.8 hodc trinh tur c6 do tuong déng trinh tu it nhét
bang 80% so v6i trinh tw nhu néu trong SEQ ID NO.2, SEQ ID NO.4, SEQ ID NO.6
hodc SEQ ID NO.8.

2. Ché pham theo diém 1, trong d6 vecto virut 13 virut adeno.

3. Ché phidm theo diém 1 hoic 2, trong d6 khang nguyén FMDV niy dugc ma héa bdi
polynucleotit cé trinh ty nhu néu trong SEQ ID NO.1, SEQ ID NO.3, SEQ ID NO.5,
hoidc SEQ ID NO.7.

4. Ché phdm theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 ché phdm nay con
chira chét mang, ta dugc, chét bd tro, hoac chit dan dugc dung hodc dugc chép nhan dé

su dung trong thi y.

5. Ché phém theo diém 4, trong dé chét mang, ta dugc, chit bd trg, hoac chit din duoc
dung hodc duogc chép nhan d sur dung trong tht y dugc chon tir nhém bao gém axit
polyacrylic, nhii tuong LF2, nhii tvong LR6, nhii tuong TS6, nhii twrong LLR4, carbome,
nhom hydroxit, nhém phosphat, saponin, CpG, nhii twrong nuéc trong dau, nhii tuong du

trong nudce, va chat bo trg trén co s¢ carbome.
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SEQID NO. |Loai M tid gen
1 ADN Polynucleotit ma hoa khang nguyén FMDV A24-A12 thé kham
2 protein Khang nguyén FMDV A24-A12 thé kham
3 ADN Polynucleotit ma hoéa khang nguyén FMDV OIM
4 protein Khang nguyén FMDV O1M
5 ADN Polynucleotit ma héa khang nguyén FMDV Im
6 protein Khang nguyen FMDV Im
7 ADN Polynucleotit ma hoa khang nguyén FMDV Asia
8 protein Khang nguyén FMDV Asia

Fig.1
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Théim tich Western ciia vacxin FMDV A24-A12 chira vecto virut adeno tii t6 hep

20kD B3

Diti 1: doi chéng dm )
Dii 2: doi chirng dwong — plasmit viin chuyén }
Dii 3: vacxin FMDV 424-A12 thé kham chira vecto virut adeno tii to hop
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Huyét thanh hoc ciia vacxin FMDV typ huyét thanh O véi ede lidu khae
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DANH MUC TRINH TU

<110> MERIAL, INC.
: GENVEC LLC

THE GOVERNMENT OF THE UNITED STATES OF AMERICA, AS REPRESENTED BY THE SECRETARY OF
HOMELAND SECURITY

<120> CHE PHAM SINH MIEN DICH CHUA VECTO VIRUT TAI TO HQP

<130> MER 15-277.PCT

<150> 62/288,540

<151> 2016-01-29

<1l60> 8
<170> PatentIn version 3.5
<210> 1

<211> 3381
<212> ADN
<213> Trinh ty nhan tao

<220>
<223> Polynucleotit md@8 héa khdng nguyén FMDV A24-Al2 th& kham
<400> 1
atgaacacaa ctgactgttt tatcgctttg gtgcacgcaa tcagagagat cagagcactt 60
ttcctaccac gaaccacagg aaagatggaa ctcaccctgt acaacggcga gaaaaagact 120
ttctactcca gacctaacaa ccacgacaac tgttggttga acactgtcct tcagttgttc 180
aggtatgtcg atgagccctt cttcgactgg gtctacaact cacctgagaa cctcacgctc 240
gaagccatcg agcaattgga ggaactcaca ggacttgagc tgcacgaagg tgggccgccc 300
gccctegtga tctggaacat caaacacttg ctccacaccg gcatcggcac agcctcacga 360
cccagtgagg tgtgcatggt ggacggtacg gacatgtgtc ttgccgactt ccacgcaggc 420
attttcctga agggacagga acacgcagtc tttgcatgtg tcacctccaa cgggtggtac 480
gcgattgatg atgaggaatt ttacccctgg acgcctgacc cgtcagacgt cctggtgttt 540
gtcccatacg accaagagcc actcaacggg gactggaaag cgatggtcca gaggaagctt 600
aagggcgccg ggcaatccag cccggcgacc ggctctcaga accagtctgg caacactggc 660
agcataatca ataactacta catgcagcag taccagaact ccatggacac gcagcttggt 720
gacaatgcca tcagtggagg ctccaacgaa ggctccacgg acacaacgtc aacacacaca 780
accaacaccc aaaacaacga ctggttttcg aaacttgcca gctcagcctt taccggtctg 840
ttcggcgcct tgcttgccga caagaagacg gaagagacta cgcttctgga ggaccgcatt 900
ctcaccaccc gcaacgggca caccatctcg accacccagt cgagtgtggg agtcacctac 960
gggtactcca ctggagaaga ccacgttgct gggcccaaca catcgggcct ggagacgcgg 1020
gtggtgcagg ctgagagatt ttacaaaaag tttttgtttg attggacaac ggataagcct © 1080
tttggacatt tggaaaagtt ggaacttccc accgaccacc acggtgtttt cgggcacttg 1140
gtggaatcgt atgcctacat gagaaacggt tgggacgttg aggtgtctgc tgttggcaac 1200
cagttcaacg gcgggtgtct cctggtggct atggtaccgg agtggaagga gtttgaacaa 1260
cgtgagaagt accagctcac cctctttccec caccagttca ttagccccag aacaaacatg 1320
actgcccaca ttactgtccc ataccttgga gtgaacaggt acgaccagta caagaaacac 1380
aaaccttgga ccctggttgt tatggtagtg tcgcccctta cagttagcag cactgccgeg 1440
gcacagatta aggtctacgc caacattgct ccaacctacg ttcacgtggc cggggaacta 1500
ccctcgaagyg aggggatttt cccggttgca tgttcggacg gttacggagg actggtgaca 1560
acagacccga aaacagctga ccctgcctac ggcaaggtgt acaacccgcc caggaataac 1620
taccccggge ggttcaccaa cttgttggac gtggctgaag cgtgtcccac tttecctcectgt 1680
ttcgacgacg ggaaaccgta cgtcgttacg cggacagatg acacacgact cttagccaag 1740
ttcgacgttt cccttgccgc aaaacacatg tccaacacgt acctgtcagg gatagcacag 1800
tactatacac agtactctgg taccatcaac ttgcacttca tgtttacagg ttcaacagat 1860
tcaaaggccc gttacatggt ggcctacatc ccgecccgggg tggaagtgcc accggacaca 1920
cctgaaaggg ctgcccactg tatccacgct gaatgggaca caggactgaa ctccaaattc 1980
" actttttcaa tcccgtacgt gtccgccgca gattacgegt acaccgcgtc tgacacggca 2040
gaaacaacca acgtacaggg ctgggtctgc atttaccaga ttacacacgg gaaggccgag 2100
aacgacacac tagtcgtgtc ggccagcgcc ggcaaggact ttgagttgcg cctcccgatt 2160
gacccgcgac ggcaaaccac cgctgttggg gagtccgcag accctgtcac caccaccgtg 2220
gagaactacg gcggtgagac acagacccag aggcgacatc atacagatgt cagtttcatc 2280
atggacagat ttgtgaaaat aaacagcttg agtcccacac atgtcattga cctcatgcag 2340
acccaccaac acgggctggt gggcgcgctg ctgcgtgcag ccacgtacta cttctccgac 2400
ttggagattg ttgtgcggca tgacggtaat ttgacttggg tgcccaacgg tgcgcctgaa 2460
gcagctttgt caaacaccag caaccccact gcctacaaca aggcaccgtt cacgaggctc 2520
gctctcecctt acactgcgcc acaccgggceg tgtaatgacg tgaactccga gcctgcccgg 2580
cccgctgaag agcaaccaca agctgaagga ccctataccg ggccactcga gcgtcagaga 2640
cctctgaaag tgagagctaa gctcccacag caggaaggac cttacgctgg cccgttggag 2700
agacagaaac cgctgaaagt gaaagcaaaa gccccggtcg tcaaggaagg accttacgag 2760
ggaccggtga agaagcctgt cgctttgaaa gtgaaagcta agaacttgat agtcactgag 2820
agtggtgccc caccgaccga cttgcaaaag atggtcatgg gcaacacaaa gcctgttgag 2880
ctcatccttg acgggaagac agtagccatc tgttgtgcta ctggagtgtt tggcactgct 2940
tacctcgtgc ctcgtcatct tttcgcagag aagtatgaca agatcatgct ggatggcaga 3000
gccatgacag acagtgacta cagagtgttt gagtttgaga ttaaagtaaa aggacaggac 3060
atgctctcag acgctgcgct catggtgctc caccgtggga accgcgtgag agatatcacg 3120
aaacactttc gtgatacagc aagaatgaag aaaggcaccc ccgtcgtcgg tgtggtcaac 3180
aacgccgacg ttgggagact gattttctct ggtgaggccc tcacctacaa ggatattgta 3240
gtgtgcatgg acggagacac catgcctggc ctctttgcct acaaagccgce caccaaggca 3300
ggctactgtg gaggagccgt tctcgccaag gacggggccg acactttcat cgtcggcact 3360
cactccgcag gaggcaatgg a 3381
<210> 2

<211> 1127
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<212>
<213>
<220>
<223>
<400>

Met
1
Ile
Leu
Asp
Glu
65
Glu
Gly
Thr
Gly
Gly
145
Ala
Val
Lys
Ala
Asn
225
Asp

Ser

Ala

Leu
Phe
Leu
Ala
385
Gln
Glu
Phe
Leu
Leu
465
Ala
Ala
Asp
Ala
Phe
545

Phe

Leu

Asn
Arg
Tyr
Asn
50

Pro
Ala
Gly
Gly
Thr
130
Gln
Ile
Leu
Ala
Thr
210
Tyr
Asn
Thr
Ser
Thr
290
Gly
Tyr
Glu
Asp
Pro
370
Tyr
Phe
Phe
Ile
Gly
450
Val
Gln
Gly
Gly
Tyr
530
Thr

Asp

Leu

PRT
Trinh tu nhan tao

33200

khang nguyé&n FMDV A24-A12 th& kham A24 P1-2A2B/Al2 3B3C

2

Thr
Ala
Asn
35

Cys
Phe
Ile
Pro
Ile
115
Asp
Glu
Asp
Val
Met
195
Gly
Tyr
Ala
His
Ser
275
Glu
His
Ser

Thr

Trp
355
Thr
Met
Asn
Glu
Ser
435
Val
Val
Ile
Glu
Tyr
515
Gly
Asn

Asp

Ala

Thr
Leu
20

Gly
Trp
Phe
Glu
Pro
100
Gly
Met
His
Asp
Phe
180
Val
Ser
Met
Ile
Thr
260
Ala
Glu
Thr
Thr
Arg
340
Thr
Asp
Arg
Gly
Gln
420
Pro
Asn
Met
Lys
Leu
500
Gly
Lys
Leu

Gly

Lys
580

Asp
5
Phe
Glu
Leu
Asp
Gln
85
Ala
Thr
Cys
Ala
Glu
165
Val
Gln
Gln
Gln
Ser
245
Thr
Phe
Thr
Ile
Gly
325
Val

Thr

His

-Asn

Gly
405
Arg
Arg
Arg
Val
Val
485
Pro
Gly
Val
Leu
Lys

565
Phe

Cys
Leu
Lys
Asn

Trp
70

Leu
Leu
Ala
Leu
Val
150
Glu
Pro
Arg
Asn
Gln
230
Gly
Asn
Thr
Thr
Ser
310
Glu
Val
Asp
His
Gly
390
Cys
Glu
Thr
Tyr
Val
470
Tyr
Ser
Leu
Tyr
Asp
550

Pro

Asp

Phe Ile
Pro Arg

Lys Thr
40

Thr Val

55

Val Tyr

Glu Glu
Val Ile

Ser Arg
120

Ala Asp

135

Phe Ala

Phe Tyr
Tyr Asp

Lys Leu
200

Gln Ser

215

Tyr Gln

Gly Ser
Thr Gln

Gly Leu
280

Leu Leu

295

Thr Thr

Asp His
Gln Ala

Lys Pro
360

Gly Val

375

Trp Asp

Leu Leu
Lys Tyr

Asn Met
440

Asp Gln

455

Ser Pro

Ala Asn
Lys Glu
Val Thr
520
Asn Pro
535
Val Ala
Tyr Val

Val Ser

Ala
Thr
25

Phe
Leu

Asn

Leu

Trp
105
Pro
Phe
Cys
Pro
Gln
185
Lys
Gly
Asn
Asn
Asn
265
Phe
Glu
Gln
Val
Glu
345
Phe
Phe
Val
Val
Gln
425
Thr
Tyr
Leu
Ile
Gly
505
Thr
Pro
Glu

val

Leu
585

Leu
10

Thr
Tyr
Gln
Ser
Thr
90

Asn
Ser
His
Val

Trp
170
Glu
Gly
Asn
Ser
Glu
250
Asn
Gly
Asp
Ser
Ala
330
Arg
Gly
Gly
Glu
Ala
410
Leu
Ala
Lys
Thr
Ala
490
Ile
Asp
Arg
Ala
Thr

570
Ala

Val
Gly
Ser
Leu
Pro
75

Gly
Ile
Glu
Ala
Thr
155
Thr
Pro
Ala
Thr
Met
235
Gly
Asp
Ala
Arg
Ser
315
Gly
Phe
His
His
Val
395
Met
Thr
His
Lys
Val
475
Pro
Phe
Pro
Asn
Cys
555

Arg

Ala

His
Lys
Arg
Phe
60

Glu
Leu
Lys
Val
Gly
140
Ser
Pro
Leu
Gly
Gly
220
Asp
Ser
Trp
Leu
Ile
300
Val
Pro
Tyr
Leu
Leu
380
Ser
Val
Leu
Ile
His
460
Ser
Thr
Pro
Lys
Asn
540
Pro

Thr

Lys

Ala
Met
Pro
45

Arg
Asn
Glu
His
Cys
125
Ile
Asn
Asp
Asn
Gln
205
Ser
Thr
Thr
Phe
Leu
285
Leu
Gly
Asn
Lys
Glu
365
Val
Ala
Pro
Phe
Thr
445
Lys
Ser
Tyr
Val
Thr
525
Tyr
Thr

Asp

His

-68-

Ile
Glu
30

Asn
Tyr
Leu
Leu
Leu
110
Met
Phe
Gly
Pro
Gly
190
Ser
Ile
Gln
Asp
Ser
270
Ala
Thr
Val
Thr
Lys
350
Lys
Glu
Val
Glu
Pro
430
Val
Pro
Thr
val
Ala
510
Ala
Pro
Phe

Asp

Met
590

Arg
15

Leu
Asn
Val
Thr
His
95

Leu
Val
Leu
Trp
Ser
175
Asp
Ser
Ile
Leu
Thr
255
Lys
Asp
Thr
Thr
Ser
335
Phe
Leu
Ser
Gly
Trp
415
His
Pro
Trp
Ala
His
495
Cys
Asp
Gly
Leu
Thr

575
Ser

Glu
Thr
His
Asp
Leu
80

Glu
His
Asp
Lys
Tyr
160
Asp
Trp
Pro
Asn
Gly
240
Thr
Leu
Lys
Arg
Tyr
320
Gly
Leu
Glu
Tyr
Asn
400
Lys
Gln
Tyr
Thr
Ala
480
Val
Ser
Pro
Arg
Cys
560
Arg

Asn



Thr
Ile
Tyr
625
Pro
Asn
Ala
Val
Val
705
Asp
Thr
His
Ser
Gly
785
Leu
Gly
Asn
Arg
Gln
865
Pro
Gly
Val
Leu
Pro
945
Leu
Phe
Asp
Val
Asp
Ile
Pro
Phe
Asp
Lys

Asp

Tyr

Asn
610
Met

Glu
Ser
Tyr

Cys
690
Val

Pro
Thr
His

Leu
770
Leu

Glu
Ala
Lys

Ala
850
Pro

Leu
Pro
Val

Lys
930
Thr

Ile
Gly
Lys

Phe
1010
Ala
1025
Thr
1040
Val
1055
Ser
1070
Gly
1085
Ala
1100
Thr
1115

<210> 3
<211> 3

<212>
<213>

<220>

Leu
595
Leu
Val
Arg
Lys
Thr
675
Ile
Ser
Arg
Thr
Thr
755
Ser
Val
Ile
Pro
Ala
835
Cys
Gln
Lys
Leu
Lys
915
Val
Asp
Leu

Thr

Ile
995

Glu

Al

Ly

Va

Gly
Asp

Gly

Ph

585

ADN
Trinh tu nhén

Ser
His
Ala
Ala
Phe
660
Ala
Tyr
Ala
Arg
Val
740
Asp
Pro
Gly
Val
Glu
820
Pro
Asn
Ala
Val
Glu
900
Glu
Lys
Leu
Asp
Ala

980
Met

a

s His

Phe

Gly
Phe
Tyr
Ala
645
Thr
Ser
Gln
Ser
Gln
725
Glu
Val
Thr
Ala
Val
805
Ala
Phe
Asp
Glu
Arg
885
Arg
Gly
Ala
Gln
Gly
965
Tyr
Leu

Glu

Leu Met

Phe

1 Gly val

e

Glu
Thr
Tyr

Ile

Ala
Met
Cys

Val

<223>
<400>
atgggag
agcatca
gacaacg
accaaca

Polynucleotit
3

ccg ggcaatcca
tca acaattact
cta caagcggag
ctc agaacaacg

Ile
Met
Ile
630
His
Phe
Asp
Ile
Ala
710
Thr
Asn
Ser
His
Leu
790
Arg
Ala
Thr
Val
Gly
870
Ala
Gln
Pro
Lys
Lys
950
Lys

Leu

Asp

Ile
Val
Arg
Val
Leu
Pro
Gly

Gly

tao

tbdng hop ma

Ala
Phe
615
Pro
Cys
Ser
Thr
Thr
695
Gly
Thr
Tyr
Phe
Val
775
Leu
His
Leu
Arg
Asn
855
Pro
Lys
Lys
Tyr
Asn
935
Met
Thr

Val

Gly

Lys
1015

Gln
600
Thr
Pro
Ile
Ile
Ala
680
His
Lys
Ala
Gly
Ile
760
Ile
Arg
Asp
Ser
Leu
840
Ser
Tyr
Leu
Pro
Glu
920
Leu
Val
Val

Pro

Arg
1000

Leu Hi
1030

Asp

Thr

1045
Asn As
1060

Thr

Tyr

1075
Gly Le
1090
Gly Al
1105
Thr Hi
1120

g cccggcaacc

a catgcagcag

Tyr
Gly
Gly
His
Pro
665
Glu
Gly
Asp
Val
Gly
745
Met
Asp
Ala
Gly
Asn
825
Ala
Glu
Thr
Pro
Leu
905
Gly
Ile
Met

Ala

Arg
985

Ala Met Thr Asp Ser Asp Tyr Arg
Val Lys

s Arg
n Ala
u Phe

a Val

s Ser

Ala

Lys

Tyr
Ser
Val
Ala
650
Tyr
Thr
Lys
Phe
Gly
730
Glu
Asp
Leu
Ala
Asn
810
Thr
Leu
Pro
Gly
Gln
890
Lys
Pro
Val
Gly
Ile

970
His

33200

Thr Gln

Thr Asp
620

Glu Vval

635

Glu Trp

Val Ser
Thr Asn

Ala Glu
700

Glu Leu

715

Glu Ser

Thr Gln
Arg Phe

Met Gln
780

Thr Tyr

795

Leu Thr

Ser Asn
Pro Tyr

Ala Arg
860

Pro Leu

875

Gln Glu

Val Lys

Val Lys

Thr Glu
940

Asn Thr

955

Cys Cys

Leu Phe

Tyr
605
Ser
Pro
Asp
Ala
Val
685
Asn
Arg
Ala
Thr
Val
765
Thr
Tyr
Trp
Pro
Thr
845
Pro
Glu
Gly
Ala
Lys
925
Ser
Lys

Ala

Ala

Ser
Lys
Pro
Thr
Ala
670
Gln
Asp
Leu
Asp
Gln
750
Lys
His
Phe
Val
Thr
830
Ala
Ala
Arg
Pro
Lys
910
Pro
Gly
Pro

Thr

Glu
990

1005

Gly Gln Asp

1020

Gly Asn Arg

1035

Arg Met Lys

1050

Asp Val Gly

1065

Asp Ile Val

1080

Ala Tyr Lys

1095

Leu Ala Lys

1110

Ala Gly Gly

1125

Met
Val
Lys
Arg
Val
Ala
Asp

Asn

Arg

Gly

Asp
Gly
655
Asp
Gly
Thr
Pro
Pro
735
Arg
Ile
Gln
Ser
Pro
815
Ala
Pro
Glu
Gln
Tyr
895
Ala
Val
Ala
Val
Gly

975
Lys

Gly
Leu
Cys

Ala

Gly

Thr
Arg
Thr
640
Leu
Tyr
Trp
Leu
Ile
720
Val
Arg
Asn
His
Asp
800
Asn
Tyr
His
Glu
Arg
880
Ala
Pro
Ala
Pro
Glu
960

vVal

Tyr

Leu Ser

Asp

Thr

Ile

Met

Thr

Ala

héa khang nguyén FMDV

gggtcacaga accaatcagg
taccaaaact ccatggacac

g ctcaaacgag gggtccacgg acacaacctc
a ctggttctcg aagctggcca gttccgcecttt
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caacactggg
acaacttggt
cacccacaca
cagcggtctt

60
120
180
240



ttcggcgcectce
ctcactactc
gggtatgcaa
gttgcccagg
ttcggacggt
accgactcgt
cagttcaatg
agggagctgt
acagcacaca
aaaccttgga
ccgcaaatca
ccttccaaag
actgacccga
ttgccgggge
ttcgagggtg
ttcgacttgt
tactacacac
gcgaaggcge
gaggcggctg
ttttcaatcc
accacaaatg
gacgcactgg
gctcgcacac
aattacggtg
gacagatttg
cctgctcaca
gaggtggcag
gcgttggaca
ctgccttaca
ggtgacggca
agagcgctgc
ctttaccgca
gaccaggcta
ctgctcaaat
aggtcaaatt
aaacacgggc
aaggctatca
agccgcttgt
atcatgctgg
tccgactcgce
attctgttgg
cttgagagag
aaacctctga
gatagacaga
gagggaccgg
gagagtggtg
gagctcatcc
gcctacctceg
agagccatga
gacatgctct
acgaaacatt
aacaacgccg
gtagtgtgca
gctggttact
actcactccg
ctgaaaatga
<210> 4

<211> 1194
<212> PRT
<213>
<220>
<223>
<400> 4
Met Gly
1

Gly

Ala

Asn Thr
Met
35

Gly

Asn Ser
Glu
50

Asn

Asn

Asn
65
Phe

Asp

Gly Ala

Glu Asp Arg

Gln Ser

115

Ser

ttctcgecga
gtaacggaca
cagctgagga
cagagcggtt
gccacctgcet
atgcttatat
gaggatgcct
accagctcac
tcactgtgcce
ccctcgtggt
aggtgtatgc
aggggatctt
aaacggctga
ggttcaccaa
acgtgccata
ctttggcagc
agtacagcgg
gttacatgat
cccactgcat
cttacctttc
tacagggatg
tcgttttgge
agactacctc
gcgagacaca
tgaaagtgac
ctttggtggg
tgaagcacga
acaccaccaa
cggcgccaca
cggtggccaa
ctacctcctt
tgaagagggc
gacacaagca
tggcgggaga
tctcaaaact
ctgactttaa
gggccggtcet
catgcatggc
ctgacaccgg
tctccagtct
ccgggttggt
cagaaaaaca
gagtgaaaac
aaccgttgaa
tgaagaagcc
ccccaccgac
tcgacgggaa
tacctcgtca
cagacagtga
cagacgctgc
ttcgtgacac
acgttgggag
tggatggaga
gcgggggage
caggtggtaa
aggcacacat

Gly Gln
5
Gly Ser
20
Asp Thr

Ser Thr

Trp Phe
70
Leu
85
Leu

Leu

Ile
100

Val Gly

Ser Ser
Ile
Gln
Asp
Ser
Ala
Thr

Val

caagaaaacc
caccacctcg
tttcgtgagce
ctttaaaacc
ggaacttcca
gaggaacggc
gttggtggcc
gctctttect
ctttgttggc
tatggttgta
caacatcgca
ccctgtggcet
ccccgcecttac
ttttcttgac
cgtgaccacg
aaagcacatg
caccatcaac
tgcgtatgcet
tcatgctgaa
ggcggctgat
ggtttgcctg
tagcgccgga
cgcgggegag
ggtccagagg
accaaaagac
agcactcctt
gggaaacctc
cccaacagct
ccgcgtgttg
tgtgagaggt
caactacggt
tgagacatac
gaagattgtg
tgtggagtcc
ggtagaaacc
ccggttggtg
cgacgaggcc
cgctgtagca
tcttgagatt
ctttcacgtg
caaagtcgcc
gctcaaagca
caagttgcca
agtgagagca
tgtcgcectttg
cgacttgcag
gacggtagcc
cctcttcgeg
ctacagagtg
actcatggtg
agcaagaatg
actgattttc
caccatgccg
cgttctecgec
cggagttgga
tgaccctgaa

Trinh tu nhan tao

khdng nguyén FMDV 0O1M87

Pro

Ile Asn

Leu Gly
40
Thr Thr
55
Lys Leu

Asp Lys

Thr Arg

Thr Tyr

120

Ala
Asn
25

Asp
Ser
Ala
Lys
Asn

105
Gly

33200

gaggagacca
acaacccagt
gggccaaaca
cacctgttcg
actgaccaca
tgggatgttg
atggtgccag
caccagttca
gtcaaccgtt
gcccccctga
cctaccaacg
tgcagcgatg
gggaaagtgt
gtggctgagg
aagacggatt
tcgaacacct
ctgcacttca
cctcctggceca
tgggacacag
tacgcttaca
tttcaaataa
aaggactttg
tcagctgacc
cgccaacaca
caaattaatg
cgtactgcca
acctgggtcc
taccacaagg
gctactgttt
gacctgcaag
gccattaaag
tgtcccecgyce
gcaccggtga
aaccctgggce
atcaatcaga
tccgcatttg
aaaccctggt
gcacggtcaa
ctggacagca
ccggcccccg
tcgagtttet
cgtgacatta
caacaggagg
agagccccgg
aaagtgaaag
aagatggtca
atctgctgtg
gagaagtacg
tttgagtttg
cttcaccgtg
aagaaaggca
tctggagagg
ggcctgtttg
aaggacggag
tactgctcgt
ccacaccacg

Thr
10
Tyr

Gly
Tyr
Asn Ala
Thr His
Ser

75
Glu

Ser

Thr
90
Gly His

Tyr Ala

ctcttctcga
cgagcgttgg
cctctggtct
actgggtcac
aaggtgtcta
aagtcactgc
aactttgctc
tcaaccctcg
atgaccagta
ccgtcaacag
tacacgtcgc
gttatggcgg
ttaacccccc
cgtgccccac
cagacagggt
tccttgcagg
tgttcacagg
tggaaccacc
ggttgaactc
cagcgtctga
cacacgggaa
agctgcgcect
ccgtgaccgce
cggacgtctc
tattggacct
cttactattt
cgaacggggc
caccactcac
acaacgggaa
tgttggccca
ctactcgggt
ctcttttggc
aacagcttct
ccttcttctt
tgcaggagga
aggaattggc
acaaactcat
aggacccagt
cctttgtegt
tcttcagttt
tccggtccac
acgacatact
gaccctacgc
tcgtgaagga
ccaagaactt
tgggcaacac
ctaccggagt
acaagataat
agattaaagt
ggaaccgcgt
cccccgttgt
cccttaccta
cctacagagc
ccgacacatt
gcgtgtccag
agtag

Ser Gln

Met Gln
30
Thr Ser
45
Thr Thr
60
Ala Phe

Glu Thr

Thr Thr

Thr Ala

125

-70-

Asn
Gln
Gly
Asn
Ser
Thr
Ser

110
Glu

ggaccgcatc
agtcacgtac
cgagaccagg
cagtgacccg
cggcagcctg
agtgggaaac
catacagaag
gacgaacatg
caaggtacac
tgaaggtgcc
gggtgagttc
tctggtgacc
ccgcaacatg
gtttctccac
gctcgctcag
tctcgcccag
gcctactgac
taaaacgcca
aaaattcaca
cactgctgag
agctgacggc
gccggtggat
caccgttgag
atttatatta
gatgcaaacc
cgctgactta
gcctgaagcg
ccgacttgca
cagcaagtat
gaaggcggcg
gactgaactg
cattcacccg
aaattttgac
ctccgacgtce
catgtcaaca
cactggagtg
caagctcctg
ccttgtggce
gaagaagatc
cggagccccg
acccgaagac
tgagcgtcag
tggcccgatg
gggaccctac
gattgtcact
taagcctgtt
gtttggcact
gttggacggt
aaaaggacag
gagagacatc
cggtgtgatc
caaagacatt
cgccaccaag
catcgttggc
gtccatgctc

Gln
15
Tyr

Ser
Gln
Gly Ser
Thr Gln
Leu

80
Leu

Gly

Leu
95
Thr Thr

Asp Phe

300

360

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3585
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Val Ser Gly Pro Asn Thr Ser Gly Leu Glu Thr Arg Val Ala Gln Ala
130 135 140
Glu Arg Phe Phe Lys Thr His Leu Phe Asp Trp Val Thr Ser Asp Pro
145 150 155 160
Phe Gly Arg Cys His Leu Leu Glu Leu Pro Thr Asp His Lys Gly Val
165 170 175
Tyr Gly Ser Leu Thr Asp Ser Tyr Ala Tyr Met Arg Asn Gly Trp Asp
180 185 190
Val Glu Val Thr Ala Val Gly Asn Gln Phe Asn Gly Gly Cys Leu Leu
195 200 205 ’
Val Ala Met Val Pro Glu Leu Cys Ser Ile Gln Lys Arg Glu Leu Tyr
210 215 220
Gln Leu Thr Leu Phe Pro His Gln Phe Ile Asn Pro Arg Thr Asn Met
225 230 ’ 235 240
Thr Ala His Ile Thr Val Pro Phe Val Gly Val Asn Arg Tyr Asp Gln
245 250 255
Tyr Lys Val His Lys Pro Trp Thr Leu Val Val Met Val Val Ala Pro
260 265 270
Leu Thr Val Asn Ser Glu Gly Ala Pro Gln Ile Lys Val Tyr Ala Asn
275 280 285
Ile Ala Pro Thr Asn Val His Val Ala Gly Glu Phe Pro Ser Lys Glu
290 295 300
Gly Ile Phe Pro Val Ala Cys Ser Asp Gly Tyr Gly Gly Leu Val Thr
305 310 : 315 320
Thr Asp Pro Lys Thr Ala Asp Pro Ala Tyr Gly Lys Val Phe Asn Pro
325 330 335
Pro Arg Asn Met Leu Pro Gly Arg Phe Thr Asn Phe Leu Asp Val Ala
340 345 350
Glu Ala Cys Pro Thr Phe Leu His Phe Glu Gly Asp Val Pro Tyr Val
355 360 365
Thr Thr Lys Thr Asp Ser Asp Arg Val Leu Ala Gln Phe Asp Leu Ser
370 375 380
Leu Ala Ala Lys His Met Ser Asn Thr Phe Leu Ala Gly Leu Ala Gln
385 390 395 400
Tyr Tyr Thr Gln Tyr Ser Gly Thr Ile Asn Leu His Phe Met Phe Thr
405 410 415
Gly Pro Thr Asp Ala Lys Ala Arg Tyr Met Ile Ala Tyr Ala Pro Pro
420 425 430
Gly Met Glu Pro Pro Lys Thr Pro Glu Ala Ala Ala His Cys Ile His
435 440 445
Ala Glu Trp Asp Thr Gly Leu Asn Ser Lys Phe Thr Phe Ser Ile Pro
450 455 460
Tyr Leu Ser Ala Ala Asp Tyr Ala Tyr Thr Ala Ser Asp Thr Ala Glu
465 470 475 480
Thr Thr Asn Val Gln Gly Trp Val Cys Leu Phe Gln Ile Thr His Gly
485 490 495
Lys Ala Asp Gly Asp Ala Leu Val Val Leu Ala Ser Ala Gly Lys Asp
500 505 510
Phe Glu Leu Arg Leu Pro Val Asp Ala Arg Thr Gln Thr Thr Ser Ala
515 520 525
Gly Glu Ser Ala Asp Pro Val Thr Ala Thr Val Glu Asn Tyr Gly Gly
530 535 540
Glu Thr Gln Val Gln Arg Arg Gln His Thr Asp Val Ser Phe Ile Leu
545 550 555 560
Asp Arg Phe Val Lys Val Thr Pro Lys Asp Gln Ile Asn Val Leu Asp
565 570 575
Leu Met Gln Thr Pro Ala His Thr Leu Val Gly Ala Leu Leu Arg Thr
580 585 590
Ala Thr Tyr Tyr Phe Ala Asp Leu Glu Val Ala Val Lys His Glu.Gly
595 600 605
Asn Leu Thr Trp Val Pro Asn Gly Ala Pro Glu Ala Ala Leu Asp Asn
610 615 620
Thr Thr Asn Pro Thr Ala Tyr His Lys Ala Pro Leu Thr Arg Leu Ala
625 630 635 640
Leu Pro Tyr Thr Ala Pro His Arg Val Leu Ala Thr Val Tyr Asn Gly
645 650 655
Asn Ser Lys Tyr Gly Asp Gly Thr Val Ala Asn Val Arg Gly Asp Leu
660 665 670
Gln Val Leu Ala Gln Lys Ala Ala Arg Ala Leu Pro Thr Ser Phe Asn
675 680 685
Tyr Gly Ala Ile Lys Ala Thr Arg Val Thr Glu Leu Leu Tyr Arg Met
690 695 700
Lys Arg Ala Glu Thr Tyr Cys Pro Arg Pro Leu Leu Ala Ile His Pro
705 710 715 720
Asp Gln Ala Arg His Lys Gln Lys Ile Val Ala Pro Val Lys Gln Leu
725 730 735
Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro
740 745 750
Gly Pro Phe Phe Phe Ser Asp Val Arg Ser Asn Phe Ser Lys Leu Val

-71-
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755 760 765
Glu Thr Ile Asn Gln Met Gln Glu Asp Met Ser Thr Lys His Gly Pro
770 775 780
Asp Phe Asn Arg Leu Val Ser Ala Phe Glu Glu Leu Ala Thr Gly Val
785 790 795 800
Lys Ala Ile Arg Ala Gly Leu Asp Glu Ala Lys Pro Trp Tyr Lys Leu
805 810 815
Ile Lys Leu Leu Ser Arg Leu Ser Cys Met Ala Ala Val Ala Ala Arg
820 825 830
Ser Lys Asp Pro Val Leu Val Ala Ile Met Leu Ala Asp Thr Gly Leu
835 840 845
Glu Ile Leu Asp Ser Thr Phe Val Val Lys Lys Ile Ser Asp Ser Leu
850 855 860
Ser Ser Leu Phe His Val Pro Ala Pro Val Phe Ser Phe Gly Ala Pro
865 870 875 880
Ile Leu Leu Ala Gly Leu Val Lys Val Ala Ser Ser Phe Phe Arg Ser
885 890 895
Thr Pro Glu Asp Leu Glu Arg Ala Glu Lys Gln Leu Lys Ala Arg Asp
900 905 910
Ile Asn Asp Ile Leu Glu Arg Gln Lys Pro Leu Arg Val Lys Thr Lys
915 920 925
Leu Pro Gln Gln Glu Gly Pro Tyr Ala Gly Pro Met Asp Arg Gln Lys
930 935 940
Pro Leu Lys Val Arg Ala Arg Ala Pro Val Val Lys Glu Gly Pro Tyr
945 950 955 960
Glu Gly Pro Val Lys Lys Pro Val Ala Leu Lys Val Lys Ala Lys Asn
965 970 975
Leu Ile Val Thr Glu Ser Gly Ala Pro Pro Thr Asp Leu Gln Lys Met
280 985 990
Val Met Gly Asn Thr Lys Pro Val Glu Leu Ile Leu Asp Gly Lys Thr
995 1000 1005
Val Ala 1Ile Cys Cys Ala Thr Gly Val Phe Gly Thr Ala Tyr Leu
1010 1015 1020
Val Pro Arg His Leu Phe Ala Glu Lys Tyr Asp Lys Ile Met Leu
1025 1030 1035
Asp Gly Arg Ala Met Thr Asp Ser Asp Tyr Arg Val Phe Glu Phe
1040 1045 1050 -
Glu Ile Lys Val Lys Gly Gln Asp Met Leu Ser Asp Ala Ala Leu
1055 1060 1065
Met Val Leu His Arg Gly Asn Arg Val Arg Asp Ile Thr Lys His
1070 1075 1080
Phe Arg Asp Thr Ala Arg Met Lys Lys Gly Thr Pro Val Val Gly
1085 1090 1095
Val Ile Asn Asn Ala Asp Val Gly Arg Leu Ile Phe Ser Gly Glu
1100 1105 1110
Ala Leu Thr Tyr Lys Asp Ile Val Val Cys Met Asp Gly Asp Thr
1115 1120 1125
Met Pro Gly Leu Phe Ala Tyr Arg Ala Ala Thr Lys Ala Gly Tyr
1130 1135 1140
Cys Gly Gly Ala Val Leu Ala Lys Asp Gly Ala Asp Thr Phe Ile
1145 1150 1155
Val Gly Thr His Ser Ala Gly Gly Asn Gly Val Gly Tyr Cys Ser
1160 1165 1170
Cys Val Ser Arg Ser Met Leu Leu Lys Met Lys Ala His Ile Asp
1175 1180 1185
Pro Glu Pro His His Glu
1190
<210> 5
<211> 3579
<212> ADN
<213> Trinh ty nhén tao
<220>
<223> Polynucleotit md héa khang nguyén FMDV Irn
<400> 5
atgggagccg ggcaatccag tccggcaacc gggtcacaaa accaatcagg taacactggt
agtatcatca acaactacta catgcagcag taccagaact ccatggacac acaacttggc
gacaacgcca ttagcggtgg ttccaacgag ggctccactg acactacctc cacacacaca
accaacacac agaacaatga ttggttttca aaattggcca gttctgecctt cagcggtctce
ttcggcgetce ttctcgctga caaaaagaca gaggagacta ccctcctgga agaccgcatc
ctcaccaccc gcaacggaca caccacctcg acaacacagt cgagtgtggg agtcacctac
gggtactcca ctggggaaga ccacgtctct ggacctaaca catctggcct ggagacgcga
gtggtacagg cagagagatt cttcaagaaa cacttgtttg attggacaac cgataaagct
tttggacacc tggaaaaact ggaactcccc actgaacaca agggtgtcta cgggcacttg
gtggactctt tcgcatacat gagaaatggc tgggacgtgg aggtgaccgc cgttggcaac
cagttcaacg gtgggtgtct cctggtggcc atggtacctg agtggaaaga gtttaccctt
cgtgagaaat accagctcac cctgtttcca caccaattta tcaaccccag aaccaacatg
acagcccaca tcacggtccc gtaccttggt gtcaataggt atgaccagta caaacagcac
aaaccctgga cactggtcgt gatggtggtt tcgccactga ccaccagcag cattggagcect
tcacagatca aggtctacgc caacattgcc ccaaccttcg ttcacgtggce cggcgagctc
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



ccatcgaagg
acagacccga
taccctgggce
tttgacgacg
tttgacgttt
tactacacac
tcaaaggccc
cctgagaagg
actttttcta
gaaacaacaa
caggacactc
gacccccgca
gagaactacg
atggacaggt
acacaccaac
ctggagatcg
gaagccttgg
gcgctccectt
tactctacaa
gcacagctcc
ctcgtgcgceca
ttgtcgcagg
gacctgctca
gtcaggacga
acaaaacacg
gtgaaagcta
ctgagccgcc
gccatcatgc
atctccgact
ccgattctgce
gaccttgaga
ctgaaagtga
caaaagcccc
cttgtgaaga
ggtgcccccc
atcctcgacg
cttgtaccac
atgacagaca
ctttcagatg
cactttcgtg
gccgatgtceg
tgtatggatg
tattgtggag
tccgcaggeg
atgaaggcac
<210> 6§

<211> 1192
<212> PRT
<213>
<220>
<223> khan
<400> 6
Met Gly
1

Gly

Ala

Asn Thr
Met
35

Gly

Asn Ser

Glu
50
Asn

Asn

Asn
65
Phe

Asp

Gly Ala

Glu Asp Arg
Ser
115

Gly

Gln Ser

Val Ser
130
Glu Arg
145

Phe

Phe

Gly His

Tyr Gly His

Val Glu Vval

195
Met

Val Ala

aagggatcgt
aaacagctga
gctttacaaa
ggaaaccgta
ctcttgctgce
agtactctgg
ggtacatggt
ctgcacattg
tccecgtacgt
acgtacaggg
tggtcgtgtce
cgcaaaccac
gtggtgagac
ttgtgaaaat
acgcgttggt
tggtgcgtca
ccaacacaag
acaccgcgcc
ctggtaatgg
ccagctcttt
tgaaacgtgc
acagacacaa
agttggcggg
acttttctaa
ggcccgactt
tcaggaccgg
tgtcatgcat
tagctgacac
cgctctccag
tggccgggtt
gagcagagaa
gagccaagct
tgaaagtgaa
aacctgtcgce
cgaccgactt
ggaagacggt
gtcatctttt
gtgactacag
ccgcgctcecat
acacagcaag
ggagactgat
gagacaccat
gagctgttct
gtaatggagt
acattgaccc

g nguyén
Gly Gln
5
Gly Ser
20
Asp Thr

Ser Thr

Trp Phe
Leu
85

Leu

Leu

Ile
100
Val Gly

Pro Asn

Phe Lys

Ser Ser
Ile
Gln
Asp
Ser
70

Ala
Thr
Val

Thr

Lys

gcecggttget
ccctgtttat
cttgttggac
cgttgtgaca
aaagcacatg
cactatcaat
ggcgtacatt
catccacgcc
gtctgctgca
gtgggtctge
ggtcagcgcc
cactgccggg
acaggctcag
cagccccgtg
gggtgccctt
tgatggtaac
caaccccacc
gcaccgagtg
tagaaggggt
caactttggt
cgagctctac
gcaaaagatc
agacgtcgag
gctggttgac
taaccggttg
tctcgacgag
ggccgctgta
cggtctcgag
tctctttcac
ggtcaaagtc
acagctcaaa
cccacagcag
agcaaaagcc
tttgaaagtg
gcaaaagatg
agccatctgt
cgcggagaag
agtgtttgag
ggtgctccac
aatgaagaag
tttctctggt
gcctggectce
tgcaaaggac
tggatactgt
tgagccacac

Trinh ty nhdn tao

FMDV Irn

Pro

Ile Asn

Leu Gly
40
Thr Thr
55
Lys Leu

Asp Lys

Thr Arg

Thr Tyr
120
Ser Gly
135

His Leu

150

Glu
165
Val

Leu

Leu
180
Thr Ala

Val Pro

Lys

Asp

Val

Glu

Leu Glu

Ser Phe

Gly Asn
200

Trp Lys

Ala
Asn
25

Asp
Ser
Ala
Lys
Asn
105
Gly
Leu
Phe
Leu
Ala
185

Gln

Glu

33200

tgttcagacg
ggtatggtct
gtggccgagg
aggacggacg
tcaaacacct
ctgcacttca
ccacctggca
gagtgggaca
gactacgcat
atataccaaa
ggcaaggact
gagtcagcag
cgacgccagc
agccccacgc
ttgcgtgcag
ttgacgtggg
gcctaccaca
ttggcaacag
gacctggggc
gcaattcggg
tgtcccagge
attgcaccta
tccaaccctg
accatcaacc
gtgtctgcgt
gccaagccct
gcagcacggt
attctggaca
gtgcecggccce
gcctcgagtt
gcacgtgaca
gaggggccct
ccggtcgtaa
aaagccaaaa
gtcatgggca
tgcgctaccg
tatgacaaga
tttgagatta
cgtgggaatc
ggcacccccg
gaggccctta
tttgcctaca
ggagccgaga
tcatgcgttt
cacgagtaa

Thr
10
Tyr

Gly
Tyr
Asn Ala
Thr His
Ser

75
Glu

Ser

Thr
90
Gly His

Tyr Ser

Glu Thr

Asp Trp
155
Pro Thr
170
Tyr Met

Phe Asn

Phe Thr

ggtacggtgg
acaacccgcc
cttgcccgac
accaacgtct
acctctcagg
tgttcactgg
tggacacgcc
ccgggctgaa
acactgcgtc
tcacccacgg
ttgaactgcg
accctgtcac
acactgacgt
acgtcattga
ccacgtacta
tgcccaatgg
agcagccatt
tgtataacgg
ctcttgcgge
ccacgaccat
ctctgctggce
caaagcaact
ggcccttcett
agatgcagga
ttgaggaatt
ggtacaagct
caaaggaccc
gcacctttgt
ccgtcttcag
tectteceggte
tcatcgagcg
acgctggtcc
aggaaggacc
atttgattgt
acaccaagcc
gagtgtttgg
tcatgctgga
aagtaaaagg
gcgtgagaga
ttgtcggtgt
cctacaagga
gagccgccac
ctttcatcgt
ccaggtccat

Ser Gln

Met Gln
30
Ile Ser
45
Thr Thr
60
Ala Phe

Glu Thr

Thr Thr

Thr Gly
125
Arg Val
140
Thr Thr

Glu His

Arg Asn

Gly Gly
205

Leu Arg
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Asn
Gln
Gly
Asn
Ser
Thr
Ser
110
Glu
Val
Asp
Lys
Gly
190
Cys

Glu

cctggtgaca
cagaaccaac
cttcctctgt
cctggccaag
gatagcacag
ctctactgaa
accggacaca
ctccaaattt
tgacgtggca
gaaggctgag
cctcccaatt
caccaccgtt
cggcttcatc
cctcatgcaa
cttctccgat
agcacctgta
tacgagactt
agtaagcaag
gcgggtegec
ccacgagctt
agtggaagtg
cctgaacttc
cttctctgac

ggacatgtca-

ggccgctgga
cattaagctc
agtccttgtg
cgtgaagaag
cttcggagcc
cacacccgaa
tcagaaacct
gatggagaga
ttacgagggg
cactgagagt
tgttgagctc
cactgcttac
cggcagagcc
acaggacatg
tatcacgaaa
tatcaacaac
cattgtagtg
caaggctggc
cggcactcac
gctgctaaag

Gln
15
Tyr

Ser
Gln
Gly Ser
Thr Gln
Leu

80
Leu

Gly

Leu
95

Thr Thr
Asp

Gln Ala
Ala
160
Val

Lys

Gly
175
Trp Asp

Leu Leu

Lys Tyr

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
2300
3360
3420
3480
3540
3579
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210 215 220
Gln Leu Thr Leu Phe Pro His Gln Phe Ile Asn Pro Arg Thr Asn Met
225 230 235 240
Thr Ala His Ile Thr Val Pro Tyr Leu Gly Val Asn Arg Tyr Asp Gln
245 250 255
Tyr Lys Gln His Lys Pro Trp Thr Leu Val Val Met Val Val Ser Pro
260 265 270
Leu Thr Thr Ser Ser Ile Gly Ala Ser Gln Ile Lys Val Tyr Ala Asn
275 280 285
Ile Ala Pro Thr Phe Val His Val Ala Gly Glu Leu Pro Ser Lys Glu
290 295 300
Gly Ile Val Pro Val Ala Cys Ser Asp Gly Tyr Gly Gly Leu Val Thr
305 310 315 320
Thr Asp Pro Lys Thr Ala Asp Pro Val Tyr Gly Met Val Tyr Asn Pro
325 330 335
Pro Arg Thr Asn Tyr Pro Gly Arg Phe Thr Asn Leu Leu Asp Val Ala
340 345 350
Glu Ala Cys Pro Thr Phe Leu Cys Phe Asp Asp Gly Lys Pro Tyr Val
355 360 365
Val Thr Arg Thr Asp Asp Gln Arg Leu Leu Ala Lys Phe Asp Val Ser
370 375 380
Leu Ala Ala Lys His Met Ser Asn Thr Tyr Leu Ser Gly Ile Ala Gln
385 390 395 400
Tyr Tyr Thr Gln Tyr Ser Gly Thr Ile Asn Leu His Phe Met Phe Thr
405 410 415
Gly Ser Thr Glu Ser Lys Ala Arg Tyr Met Val Ala Tyr Ile Pro Pro
420 425 430
Gly Met Asp Thr Pro Pro Asp Thr Pro Glu Lys Ala Ala His Cys Ile
435 440 445
His Ala Glu Trp Asp Thr Gly Leu Asn Ser Lys Phe Thr Phe Ser Ile
450 455 460
Pro Tyr Val Ser Ala Ala Asp Tyr Ala Tyr Thr Ala Ser Asp Val Ala
465 470 475 480
Glu Thr Thr Asn Val Gln Gly Trp Val Cys Ile Tyr Gln Ile Thr His
485 490 495
Gly Lys Ala Glu Gln Asp Thr Leu Val Val Ser Val Ser Ala Gly Lys
500 505 510
Asp Phe Glu Leu Arg Leu Pro Ile Asp Pro Arg Thr Gln Thr Thr Thr
515 520 525
Ala Gly Glu Ser Ala Asp Pro Val Thr Thr Thr Val Glu Asn Tyr Gly
530 535 540
Gly Glu Thr Gln Ala Gln Arg Arg Gln His Thr Asp Val Gly Phe Ile
545 550 555 560
Met Asp Arg Phe Val Lys Ile Ser Pro Val Ser Pro Thr His Val Ile
565 570 575
Asp Leu Met Gln Thr His Gln His Ala Leu Val Gly Ala Leu Leu Arg
580 585 590
Ala Ala Thr Tyr Tyr Phe Ser Asp Leu Glu Ile Val Val Arg His Asp
595 600 605
Gly Asn Leu Thr Trp Val Pro Asn Gly Ala Pro Val Glu Ala Leu Ala
610 615 620
Asn Thr Ser Asn Pro Thr Ala Tyr His Lys Gln Pro Phe Thr Arg Leu
625 630 635 640
Ala Leu Pro Tyr Thr Ala Pro His Arg Val Leu Ala Thr Val Tyr Asn
645 650 655
Gly Val Ser Lys Tyr Ser Thr Thr Gly Asn Gly Arg Arg Gly Asp Leu
660 665 670
Gly Pro Leu Ala Ala Arg Val Ala Ala Gln Leu Pro Ser Ser Phe Asn
675 680 685
Phe Gly Ala Ile Arg Ala Thr Thr Ile His Glu Leu Leu Val Arg Met
690 695 700
Lys Arg Ala Glu Leu Tyr Cys Pro Arg Pro Leu Leu Ala Val Glu Val
705 710 715 720
Leu Ser Gln Asp Arg His Lys Gln Lys Ile Ile Ala Pro Thr Lys Gln
725 730 735
Leu Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn
740 745 750
Pro Gly Pro Phe Phe Phe Ser Asp Val Arg Thr Asn Phe Ser Lys Leu
755 760 765
Val Asp Thr Ile Asn Gln Met Gln Glu Asp Met Ser Thr Lys His Gly
770 775 780
Pro Asp Phe Asn Arg Leu Val Ser Ala Phe Glu Glu Leu Ala Ala Gly
785 790 795 800
Val Lys Ala Ile Arg Thr Gly Leu Asp Glu Ala Lys Pro Trp Tyr Lys
805 810 815
Leu Ile Lys Leu Leu Ser Arg Leu Ser Cys Met Ala Ala Val Ala Ala
820 825 830
Arg Ser Lys Asp Pro Val Leu Val Ala Ile Met Leu Ala Asp Thr Gly
835 840 845
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Glu
850
Ser

Leu Ile

Leu Ser
865
Pro

Ile Leu

Ser Thr Pro
Ile
915

Glu

Asp Ile
Gln Gln
930
Lys Val
945
Leu

Lys

Val Lys

Val Thr Glu
Thr
995

Cy

Gly Asn

Ile Cys
1010
His
1025
Ala
1040
Val
1055
His
1070
Thr
1085
Asn
1100
Tyr
1115
Leu
1130
Ala
1145
His
1160
Arg
1175
His
1190
<210> 7
<211> 3576
<212> ADN
<213>
<220>
<223>
<400> 7

atgggagccg
agcatcatta
gacaacgcta
aacaacaccc
tttggtgcac
ctcaccacca
ggttacgctg
gttcaacagg
tttggacact
atgggctcgt
caattcaacg
cgacagaagt
acggcccaca
aagccgtgga
gaacagatca
ccctcgaaag
acggacccga
ctccctggge
tttggagaag
gacgtgtccc
tacacacagt
aaagcccgat
cacgccgcac
tccatacctt
acgagtgtgc
gcactggtcg

Arg
Arg Me
Ly

AT

Al

Gly
Gly
Thr Se
Se

Pro Hi

Leu

Leu Asp

Leu Phe

Ala
885
Asp

Leu

Glu
900
Glu Arg

Gly Pro

Ala Lys

Tyr

Ala

Thr
855
Val

Phe V

Leu
Glu Arg A
9
Pro L
920
Gly P

Lys

Ala
935

Pro Val Vi,

950

Pro
965
Gly

Lys
Ser

980

Lys Pro

s Ala Thr
Phe Ala
t Thr
s Gly
g Gly
a Arg
a Asp
s Asp
e Ala Tyr
Ala
r Ala Gly
r Met

Leu

s Glu

Trinh tu nhén

Polynucleotit

gtcaatccag
acaactacta
ttagcggagg
aaaacaacga
ttttggctga
ggaacggcca
tggccgagga
cagaacggtt
gttactacct
acgcctacat
gtggttgtct
accagctgac
tcaacgtgcc
cgcttgttgt
aggtttacat
agggaatagt
agacggccga
gcttcacgaa
taccatttgt
tcgctgecagg
acagcggcac
acatggtggc
actgcattca
acctctctge
agggatgggt
tttctgtcag

Val

Ala

Val Glu

Gly
Glu
Ser
Asp
Arg
Lys
Gly
Val
Arg
Lys
Gly

Leu

Ala

Pro
9
Leu
1000
Val Phe
1015
Lys
1030
Asp
1045
Met
1060
Val
1075
Lys
1090
Arg
1105
Val
1120
Ala
1135
Asp
11590
Asn
1165
Lys
1180

Tyr

Tyr

Leu

Leu

Cys

Ala

tao

tccggcaacc
catgcaacag
ttccaacgaa
ctggttctcg
caagaagaca
cacaacatcg
cgcggtgtcect
tttcaagaaa
ggaacttccc
gagaaatgga
ccttgtegeg
cctctttecce
gtacgtgggt
gatggtggta
gaatgcagcg
tccegtcegeg
tccagtttac
cttccttgat
gaagacggtg
gcacatgtcc
catgaacgtc
ttatgtcccce
ctctgagtgg
tgctgactat
gtgtatctat
cgccggcaaa

Pro Ala

Val Lys

Leu Lys

Pro Thr

33200

al Val Lys
Val
875

Ala

Pro

Val
890
la Glu
05

eu

Lys

Lys Val

ro Met Glu

al Glu
955

Lys

Lys

Val
970
Asp Leu

85

Lys Ile
860
Phe Ser

Ser Ser

Gln Leu
Ala
925
Gln

Arg

Arg
940
Gly Pro

Ala Lys

Gln Lys

Ser Asp Ser
Ala
880

Arg

Phe Gly

Phe Phe
895
Lys Ala
910
Lys

Arg

Leu Pro

Lys Pro

Tyr Glu Gly
960
Leu Ile
975

Val

Asn

Met
990
Thr Val Ala

Met

Ile Leu Asp Gly Lys

Gly Thr

Asp Lys

Arg Val

Ser
Asp
Thr
Ile
Met
Thr

Ala

gggtcacaga
taccagaatt
ggttccacgg
cgcctggcta
gaagagacaa
acgacacagt
ggacccaata
cacctgtttg
actgaacaca
tgggacatag
ctcgtgccag
caccagttca
atcaacaggt
gccccactceca
ccaacctacg
tgtgcggacg
gggaaagtgt
gttgcggagg
aactctggtg
aacacctact
cacttcatgt
cctggcatga
gatactggtc
gcctacactg
cagatcaccc
gactttgagt

Ala
Ile
Phe
Al
Thr

Val

Tyr

His

1005
Tyr Leu
1020
Met
1035
Glu
1050
a Rla
1065
Lys
1080
Val
1095
Gly
1110
Asp
1125
Gly
1140
Phe
11E5
Cys
1170
Ile
1185

Leu
Phe

Leu

Tyr
Ile
Ser

Asp

md héa khdng nguyén FMDV Asia

accaatctgg
ccatggacac
ataccacttc
gctctgcatt
ctctgcttga
cgagcgttgg
cctcgggtcet
actggacacc
aaggcgtgta
aggtgactgc
agctgaagga
tcaacccacg
acgaccagta
ccgtcaaaac
tgcatgtggce
gttacggcaa
tcaacccccc
catgtccaac
accgcttgcect
tggctggcct
tcaccgggcc
caccgcccac
ttaactctaa
cttctgacgt
acggcaaggc
ttcgcttgee
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Val Pro

Asp Gly

Glu Ile

Met Val

Phe Arg

Val Ile

Ala Leu

Met Pro

Cys Gly

Val Gly

Cys Val

Pro Glu

caacactgga
acagcttggt
cacacacaca
cagtggtctc
agaccgcatt
cgtaacatac
agagactcgt
gaacttggca
cggcagtctc
tgttggaaac
actcgacacg
caccaacatg
cgccctccac
tggtggttct
gggagagctg
catggtgacc
caggacaaac
tttcctcege
ggccaagttc
ggcgcagtac
cacggatgct
ggaccctgag
gtttaccttt
ggcggagacc
tgagggagac
tgttgacgca

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



cgccagcaaa
tatggaggag
aggtttgtga
tcacacacgc
gtcgcgcettg
ctaaacaacc
ccctacaccg
gaaacgacct
cccacctcect
atgaagcgcg
cgccgcaaac
ttggcaggag
ttctccaaac
cccgacttca
aggaacggtc
tcgtgcatgg
gctgacaccg
ctctccagtc
gctgggttgg
gcagagaaac
aasgtgagag
aaaccactga
gtgaagaagc
gccccaccga
cttgacggta
gtgcctecgtc
acagacagtg
tcagacgctg
tttcgtgata
gacgttggga
atggatggag
tgtggaggag
gcaggaggca
aaggcacaca
<210> 8

<211> 1191
<212> PRT
<213>
<220>
<223> khan
<400> 8
Met Gly
1

Gly

Ala

Asn Thr
Met
35

Gly

Asn Ser
Glu
50

Asn

Asn

Asn
65
Phe

Asp

Gly Ala

Glu Asp Axg

Gln Ser
115
Gly

Ser
Val Ser
130
Glu Arg Phe
145
Phe

Gly His

Tyr Gly

Ile Glu Val
195
Ala Leu
210

Leu

Val
Gln Thr
225
Thr

Ala His

Tyr Ala Leu

Thr Val
275
Pro

Leu

Ala
290

Ala

ccaccaccac
agactcagac
aactcactgc
tggttggagce
tccacacagg
agaccaaccc
ccccccatceg
caaggcgcgg
tcaactacgg
cggagacata
aggagatcat
acgttgagtc
tggtcgagac
accggttggt
tcgatgaggce
ccgctgtage
gtcttgagat
tctttcacgt
tcaaagtcgce
agctcaaagc
ctaagctgcc
aagtgaaagc
ctgtcgcecttt
ccgacttgceca
agacggtggce
accttttege
actacagagt
cgctcatggt
cagcaagaat
gactgatttt
acaccatgcc
ccygttcttge
atggagtcgg
ttgaccccga

g nguyén

Gln
5
Ser

Gly

Gly
20
Asp Thr

Ser Thr

Trp Phe
Leu
85

Leu

Leu

Ile
100
Val Gly

Pro Asn

Phe Lys

Ser Ser
Ile
Gln
Asp
Ser
70

Ala
Thr
Val

Thr

Lys

tggcgaatca
agccagacgg
tcccaagaac
actacttcgt
cccggtcacc
aactgcctat
tgtgctggca
cgacatggcg
cgccgtgaag
ttgccctagg
tgcacctgag
caaccctggg
catcaaccag
ttccgegttt
caagccctgg
agcacggtcc
tctggacagce
gccggccccce
ctcgagtttc
acgtgacatc
acaacatgag
aaaagccccg
gaaagtgaaa
aaagatggtc
catctgctgc
agaaaagtac
gtttgagttt
gctccaccgt
gaagaaaggt
ctccggtgag
gggcctattt
caaggacgga
gtactgctca
accacaccac

Trinh tu nhén tao

FMDV Asia

Pro
Ile
Leu Gly
40

Thr Thr
55

Arg Leu

Asp Lys

Thr Arg

Thr Tyr
120
Ser Gly
135

His Leu

150

Cys Tyr
165
Leu Met
180
Thr Ala

Val Pro

Leu Phe

Tyr
Gly
Val
Glu

Pro

Leu Glu

Ser Tyr
Asn
200
Lys

Gly

Leu
215

His Gln

230

Ile Asn
245
His Lys
260
Lys Thr

Thr Tyr

Val
Pro
Gly

Val

Pro Tyr

Trp Thr
Ser
280
Val

Gly

His
295

Asn
25

Asp
Ser
Ala
Lys
Asn
105
Gly
Leu
Phe
Leu
Ala
185
Gln
Glu
Phe
Val
Leu
265

Glu

Ala
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gcagatccag
cttcacactg
atccaaaccc
tctgcgacgt
tgggtgccca
cagaagcaac
acagtgtaca
gccctegecac
gccgacacca
cctttactag
aagcaggttt
cccttcecttet
atgcaggagg
gaggaattgg
tacaagctca
aaggacccag
acgttcgtcg
gtcttcagtt
ttccggtcca
aacgacatac
ggaccttacg
gtcgttaagyg
gctaagaact
atgagcaaca
gccaccggag
gacaggatca
gagattaaag
ggcaaccgtg
accccegttg
gccctcacct
gcctacagag
gctgacacat
tgcgtatcta
gagtag

Thr
10
Tyr

Gly
Tyr
Asn Ala
Thr His
Ser Ser
Thr

90
Gly

Glu

Tyr Ala

Glu Thr
Asp

155
Pro Thr
170
Tyr Met

Phe Asn

Leu Asp

Ile Asn
235
Gly Ile
250
Val Val

Gln Ile

Gly Glu

tcacaaccac
acgtcgcctt
tcgatctcat
actacttctc
acggcgcgcec
ccatcacccg
acgggaagac
aaaggttgag
tcactgagct
cccttgacac
tgaactttga
tctccgacgt
acatgtcaac
ccacaggagt
tcaaactcct
tccttgtgge
tgaagaagat
tcggagctcce
cacccgaaga
tcgagcgtca
ctggcccgat
aaggacctta
tgattgtcac
ctaagcctgt
tgtttggtac
tgttggacgg
taaaaggaca
tgagagacat
tcggcgtgat
acaaggacat
ccgctaccaa
ttatcgtcgg
ggtccatgcet

Ser Gln

Met Gln
30
Ile Ser
Thr
60
Ala

Asn
Fhe

Glu Thr

Thr Thr

Val Ala
125
Arg Val
140
Thr Pro

Glu His

Arg Asn

Gly Gly
205
Thr Arg
220
Pro Arg

Asn Arg

Met Val
Val
285
Pro

Lys

Leu
300
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Gln
Gly
Asn
Ser
Thr
Ser
110
Glu
Gln
Asn
Lys
Gly
190
Cys
Gln
Thr Asn
Tyr
Val
270
Tyr

Ser

ggttgagaac
cattcttgac
gcagatcccc
agacctggag
caaggatgct
cctggcactc
ggcgtacggg
cgctcggctg
tttgatccge
cactcaggac
cctactcaag
taggtcgaac
aaagcacgga
aaaggccatc
aagccgcctg
catcatgctg
ctccgactcg
gattctgttg
ccttgagaga
gaaacccctg
ggagagacag
cgagggaccg
tgagagtggt
tgagctcatc
tgcctacctce
cagggccatg
ggacatgctc
cacgaaacac
caacaacgcc
tgtagtgtgce
ggctggctac
cactcactcc
cttgaagatg

Ser
Gln
Ser
Gln

Leu
80
Leu Leu
95
Thr Thr

Asp Ala

Glrn Ala
Ala
160
vVal

Leu

Gly
175
Trp Asp

Leu Leu

Lys Tyr
Met
240
Asp Gln
255
Ala Pro

Met Asn

Lys Glu

1620
1680
1740
1800
1860
192¢
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3576
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Gly Ile Val Pro Val Ala Cys Ala Asp Gly Tyr Gly Asn Met Val Thr
305 310 315 320
Thr Asp Pro Lys Thr Ala Asp Pro Val Tyr Gly Lys Val Phe Asn Pro
325 330 335
Pro Arg Thr Asn Leu Pro Gly Arg Phe Thr Asn Phe Leu Asp Val Ala
340 345 350
Glu Ala Cys Pro Thr Phe Leu Arg Phe Gly Glu Val Pro Phe Val Lys
355 360 365
Thr Val Asn Ser Gly Asp Arg Leu Leu Ala Lys Phe Asp Val Ser Leu
370 375 380
Ala Ala Gly His Met Ser Asn Thr Tyr Leu Ala Gly Leu Ala Gln Tyr
385 390 395 400
Tyr Thr Gln Tyr Ser Gly Thr Met Asn Val His Phe Met Phe Thr Gly
405 410 415
Pro Thr Asp Ala Lys Ala Arg Tyr Met Val Ala Tyr Val Fro Pro Gly
420 425 43
Met Thr Pro Pro Thr Asp Pro Glu His Ala Ala His Cys Ile His Ser
435 440 445
Glu Txp Asp Thr Gly Leu Asn Sex Lys Phe Thr Phe Ser Ile Pro Tyr
450 455 460
Leu Ser Ala Ala Asp Tyr Ala Tyr Thr Ala Ser Asp Val Ala Glu Thr
465 470 475 480
Thr Ser Val Gln Gly Trp Val Cys Ile Tyr Gln Ile Thr His Gly Lys
485 490 495
Ala Glu Gly Asp Ala Leu Val Val Ser Val Ser Ala Gly Lys Asp Phe
50¢C 505 510
Glu Phe Arg Leu Pro Val Asp Ala Arg Gln Gln Thr Thr Thr Thr Gly
515 520 525
Glu Ser Ala Asp Pro Val Thr Thr Thr Val Glu Asn Tyr Gly Gly Glu
530 535 540
Thr Gln Thr Ala Arg Arg Leu His Thr Asp Val Ala Phe Ile Leu Asp
545 550 555 560
2Arg Phe Val Lys Leu Thr Ala Pro Lys Asn Ile Gln Thr Leu Asp Leu
565 570 575
Met Gln Ile Pro Ser His Thr Leu Val Gly Ala Leu Leu Arg Ser Ala
580 585 590
Thr Tyr Tyr Phe Ser Asp Leu Glu Val Ala Leu Val His Thr Gly Pro
595 600 605
Val Thr Trp Val Pro Asn Gly Ala Pro Lys Asp Ala Leu Asn Asn Gln
610 615 620
Thr Asn Pro Thr Ala Tyr Gln Lys Gln Pro Ile Thr Arg Leu Ala Leu
625 630 635 640
Pro Tyr Thr Ala Pro His Arg Val Leu Ala Thr Val Tyr Asn Gly Lys
645 650 655
Thr Ala Tyr Gly Glu Thr Thr Ser Arg Arg Gly Asp Met Ala Ala Leu
650 665 670
Ala Gln Arg Leu Ser Ala Arg Leu Pro Thr Ser Phe Asn Tyr Gly Ala
675 680 685
Val Lys Ala Asp Thr Ile Thr Glu Leu Leu Ile Arg Met Lys Arg Ala
690 695 700
Glu Thr Tyr Cys Pro Arg Pro Leu Leu Ala Leu Asp Thr Thr Gln Asp
705 710 715 720
Arg Arg Lys Gln Glu Ile Ile Ala Pro Glu Lys Gln Val Leu Asn Phe
725 730 735
Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Fro Gly Pro Phe
740 745 750
Phe Phe Ser Asp Val Arg Ser Asn Phe Ser Lys Leu Val Glu Thr Ile
755 760 765
Asn Gln Met Gln Glu Asp Met Ser Thr Lys His Gly Pro Asp Phe Asn
770 775 780
Arg Leu Val Ser Ala Phe Glu Glu Leu Ala Thr Gly Val Lys Ala Ile
785 790 795 800
Arg Asn Gly Leu Asp Glu Ala Lys Pro Trp Tyr Lys Leu Ile Lys Leu
805 810 815
Leu Ser Arg Leu Ser Cys Met Ala Ala Val Ala Ala Arg Ser Lys Asp
820 825 830
Pro Val Leu Val Ala Ile Met Leu Ala Asp Thr Gly Leu Glu Ile Leu
835 840 845
Asp Ser Thr Phe Val Val Lys Lys Ile Ser Asp Ser Leu Ser Ser Leu
850 855 860
Phe His Val Pro Ala Pro Val Phe Ser Phe Gly Ala Pro Ile Leu Leu
865 870 875 880
Ala Gly Leu Val Lys Val Ala Ser Ser Phe Phe Arg Ser Thr Pro Glu
885 890 895
Asp Leu Glu Arg Ala Glu Lys Gln Leu Lys Ala Arg Asp Ile Asn Asp
900 905 910
Ile Leu Glu Arg Gln Lys Pro Leu Lys Val Arg Ala Lys Leu Pro Gln
915 920 925
His Glu Gly Pro Tyr Ala Gly Pro Met Glu Arg Gln Lys Pro Leu Lys
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930 935 940

Val Lys Ala Lys Ala Pro Val Val Lys Glu Gly Pro Tyr Glu Gly Pro

945 950 955 560

Val Lys Lys Pro Val Ala Leu Lys Val Lys Ala Lys Asn Leu Ile Val

965 970 975
Thr Glu Ser Gly Ala Pro Pro Thr Asp Leu Gln Lys Met Val Met Ser
980 985 990
Asn Thr Lys Pro Val Glu Leu Ile Leu Asp Gly Lys Thr Val Ala Ile
995 1000 1005

Cys Cys Ala Thr Gly Val Phe Gly Thr Ala Tyr Leu Val Pro Arg
1010 1015 1020

His Leu Phe Ala Glu Lys Tyr Asp Arg Ile Met Leu Asp Gly Arg
1025 1030 1035

Ala Met Thr Asp Ser Asp Tyr Arg Val Phe Glu Phe Glu Ile Lys
1040 1045 1050

Val Lys Gly Gln Asp Met Leu Ser Asp Ala Ala Leu Met Val Leu
1055 1060 1065

His Arg Gly Asn Arg Val Arg Asp Ile Thr Lys His Phe Arg Asp
1070 1075 1080

Thr Ala Arg Met Lys Lys Gly Thr Pro Val Val Gly Val Ile Asn
1085 1090 1095

Asn Ala Asp Val Gly Arg Leu Ile Phe Ser Gly Glu Ala Leu Thr
1100 1105 1110

Tyr Lys Asp Ile Val Val Cys Met Asp Gly Asp Thr Met Pro Gly
1115 1120 1125

Leu Phe Ala Tyr Arg Ala Ala Thr Lys Ala Gly Tyr Cys Gly Gly
1130 1135 1140

Ala Val Leu Ala Lys Asp Gly Ala Asp Thr Phe Ile Val Gly Thr
1145 1150 1155

His Ser 2la Gly Gly Asn Gly Val Gly Tyr Cys Ser Cys Val Ser
1160 1165 1170

Arg Ser Met Leu Leu Lys Met Lys 2Ala His Ile Asp Pro Glu Pro
1175 1180 1185

His His Glu
1190
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