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Linh vie ky thuit dwoc dé cap

Séng ché dé cap dén ché phdm phong ngira bénh 1& mdém long méng (Foot and
mouth disease -FMD) chira thinh phin khang nguyén 1a thanh phn virut FMD véi
lwong nim trong khoang tir 0,5 dén 20pg va thanh phan t4 duoc bao gdm nhii twong

chira dau, oligonucleotit kich thich mién dich, va chit mang da cation.
Tinh trang ky thuit ciia sang ché

Bénh 16 mdém long moéng (Foot and mouth disease-FMD) 1a mdt bénh do virut
gay ra rat dé 1ay nhidm & cac dong vat bdn chin c6 méng ché bao gdm vat nudi trong
nha (gia suc, lon, clru, dé va cac vat nudi khac) va nhiéu loai dong vat hoang da. Cac
triéu chiing bénh rd nhit & gia stc bi nhiém FMDV bao gdm céc tén thwong bong
nudGe trén biu mé miéng, ludi, dAu vi va chan. Mic du & mot vai nude, trong sb cac
nudc nay 1a My, Canada, Mexico, Uc va phén 16n chau Au, dugc cho 1a khéng’méc
FMD, bénh ndy dwoc phan bd trén toan thé giéi va c6 tic dong kinh t& manh dén
nganh coéng nghiép xut khau. Qua thuc, da xay ra mot vai dot bung phat bénh 1am anh
huong dén kinh té & thap ky truée & hau hét moi luc dia.

Céc vacxin chtra khéng nguyén FMDV chét hién nay chi yéu duoc san xuét
trong cdc nha may sinh hoc chia ngan t6n kém, bang cach nudi mét thé tich 16n (hang
nghin lit) FMDV doc hai ma da dugc 1am thich nghi dé phat trién trong c4c té bao, ma
doi lac c6 thé gip kho khin. Quy trinh san xuét nay c6 thé 1am thoat virut ddc hai tir
nhd may san xudt din dén 1am bing phat bénh 16n & vt nudi (xem tai liéu Cottam et
al. 2008. PLoS Pathogen 4:1-8). Sau khi phat trién, virut dugc bét hoat sau d6 bang
hoéa chét va thu duge dich co khang nguyén, sau d6 tinh ché dé loai bo cac protein tap
nhiém. R4t kho dé phén biét gitta dong vat bi nhiém bénh v6i dong vat dugc tiém
chung (differentiate infected from vaccinated animal-DIVA) théng qua cac thir nghiém
chdn doan huyét thanh. C6 rit it hoic khong ¢ su bao vé chéo giita céc typ huyét
thanh va céc typ phu can cho sy twong hop thich hop giita vacxin va cac ching dang

luu hanh dé€ tao ra sy bao vé. Cho du céc vacxin ndy con cd cac nhuge diém nhu vay,
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nhung hang ty liéu vacxin vin dugc san xuit hang nim trén toan thé gii. Viéc sir
dung vacxin nay 13 co s& dé x6a s6 FMDV & chau Au va kiém soat duoc bénh nay &
nhiéu noi trén thé giéi nho chién dich tiém ching mé rong. Viée tao ra céc virut dugc
thao téc di truyén chira khung va céc vi tri gioi han thich hop da khic phuc dugc phin
nao cac nhuogc diém cia cdc vacxin bét hoat vi céc vi tri gigi han tao ra vi tfi dé dua
cac protein vo capsit cua cdc ching FMD khéc nhau vao. Tuy nhién, chi phi khang
nguyén 13 chi phi chu yéu gop ph?m vao chi phi san xuét cac vacxin FMD va hiu hét
céc vacxin khéc. |

Véin dé cua viéc kiém soat FMD con gap kho khin do hién tuong tdn luu virut.
Néi tom lai, theo truyén théng, céc vacxin FMD d3 bt hoat khong thé ngdn nglra dugc
tinh trang tdn lwu va mang virut (dugc hiéu 1 sy phat tan virut sau 28 ngay sau khi bj
nhiém vad/hoic phoi nhiém). Pdng vt phét tan virut, mic du khong biéu hién bat ky
triéu chimg FMD nao, van c6 thé 1a nguén lay nhiém FMD cho céac dong vét khéc. Vi
thé, cac tiéu chun thuc hanh kiém soat bénh thuong duge chép nhén doi hoi giét mb
tAt ca c4c con VAt trong dan da duoc tiém vacxin ngay ca khi ching khéng biéu hién
cac ddu hiéu 1dm sang ciia bénh.

Vi thé, cac phuong phap va ché phim ma tao ra vacxin cé tai lugng khang
nguyén thip hon ma khong lam anh huéng dén hidu qua va/hodc lam giam hodc loai

trir sy dai déng ctia bénh FMD van dwoc mong mubn.
Bin chit k§ thuit ciia sing ché

Theo mdt khia canh, sang ché d& cap dén ché phdm gdy mién dich chta thanh
phén khang nguyén va thanh phan ta dugc, trong d6 thanh phin t4 duoc bao gdm nhii
twong chira pha dau, pha dau nay chiém it nht 50% thé tich/thé tich cta ché pham giy
mién dich ndy, oligonucleotit kich thich mién dich, va it nhit mot polyme da cation;
ngudn nhoém; va thanh phin khing nguyén 13 thanh phin khang nguyén FMD véi
lwgng ndm trong khoang tir 0,5 dén 8 pg virut FMD méi liéu.

Theo cic phwong 4n nhét dinh, oligonucleotit kich thich mién dich 14
oligonucleotit chita CpG. Theo cac phwong 4n nhéit dinh, polyme da cation 14 DEAE

Dextran.
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Theo cac phuong an khéd, khang nguyén 13 thanh phan virut FMD, va c6 mit
v6i lwong ndm trong khoang tir 0,5 dén 4pg mdi lidu, hodc nim trong khoang tir 0,5
dén 2pg mbi lidu, hodc ndm trong khoang tir 0,5 dén 1pg mbi lidu, hodc voi lugng
0,5pg mdi lidu.

Virut FMD c6 thé dugc bat hoat hodc dugc gidm ddc luc. Theo cac phuong an
nhét dinh, virut FMD Ia ching FMD A24 Cruzeiro dugc lém‘bét hoat. Theo céc
phuong 4n dugc chon, ching dugc lam bat hoat 1a ching duogc thao tac di truyén da
1am mét ving ma héa trinh tw din (LL) va tuy y, chtrta céc chi thi khang nguyén am
tinh.

Theo céc phurong 4n nhét dinh, virut dugc thao tac di truyén chia protein capsit
tr chung khéc loai.

Theo mot khia canh khac, séng ché d& cap dén phuwong phap ngin ngira FMD &
dong vat can diéu tri, phuong phap nay bao gdm cho ddng vat ndy st dung ché phim
gdy mién dich theo c4c phuong 4n ciia khia canh truéc. Theo cic phuong 4n khac,
dong vat nay dugce chon tir bo, ctru, lon, va dé.

Theo mdt khia canh khéc, sang ché @& cap dén phuong phap lam gidm tin sut
dai dang FMD & d6ng vat nhai lai bi méc FMD bao gdm cho dong vat nhai lai nay st
dung ché phdm gdy mién dich chira thanh phan khang nguyén va thanh phan t4 duoc
truée khi bi nhiém, trong d6 thanh phan ta dugc bao gdm nhil twong chira pha dau, pha
dau nay chiém it nhit 50% thé tich/thé tich cua ché phdm gdy mién dich nay,
oligonucleotit kich thich mién dich véi lwong nim trong khoang tir 75 dén 200pg mbi
lidu, va polyme da cation véi lwong ndm trong khoang tir 75 dén 200mg mdi lidu; va
thanh phin khang nguyén la khang nguyén FMD véi lugng tuong dwong véi 6 dén
10pg virut FMD méi liéu.

- Theo mot khia canh khéc nita, sang ché @& cap dén phuohg phép quan ly dan
dong vat, bao gdm cho ddng vét trong dan nay sir dung ché phim gdy mién dich chtra
thanh phan khang nguyén va thanh phin t4 duoc, trong d6 thanh phan t4 duoc bao gdm
nhil twong chtra pha dau, pha ddu nay chiém it nhit 50% thé tich/thé tich cta ché phim
gdy mién dich nay, oligonucleotit kich thich mién dich v&i lwgng nim trong khoang tir
75 dén 200pg mdi lidu, va polyme da cation v6i lugng ndm trong khoang tir 75 dén

200mg mdi lidu; va thanh phin khang nguyén la khang nguyén FMD véi lugng tuong
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dwong véi 6 dén 10pg Qirut FMD mbi liéu, trong d6, khi nghi ngd tiép xuc véi ngudn
lay nhiém FMD, céc con di tiém vacxin trong dan nay khong b giét md.

Sang ché ciing dé cap dén phwong phép quan Iy dan dong vat, bao gdm cho cac
con trong dan nay sir dung ché phdm gy mién dich chta thanh phin khang nguyén va
thanh phan ta dugc, trong d6 thanh phin t4 dugc bao gdm nhii twong chira pha dau,
pha ddu nay chiém it nhit 50% thé tich/thé tich ctia ché phdm giy mién dich nay,
oligonucleotit kich thich mién dich vé6i lugng nim trong khoang tir 75 dén 200pg mdi
lidu, va polyme da cation v6i lwong nim trong khoang tir 75 dén 200mg mbi lidu; va
thanh phan khang nguyén 13 khang nguyén FMD véi luong twong duong véi 6 dén
10pg virut FMD mdi lidu, trong d6, khi nghi ngd tiép xtc véi ngudn 14y nhiém FMD,
c4c con dd duoc tiém vacxin trong dan duoc cach ly trong khoang thoi gian tir 0 dén
62 ngay.

Sang ché ciing dé cap dén phwong phap quan ly dan dong vat, bao gdm cho céc
con trong dan nay st dung ché phim gy mién dich chira thanh phan khéng riguyén va
thanh phan t4 dwgc, trong d6 thanh phén t4 duoc bao gdm nhii twong chita pha dau,
pha diu nay chiém it nhit 50% thé tich/thé tich ciia ché phdm gdy mién dich nay,
oligonucleotit kich thich mién dich vé6i lugng ndm trong khoang tir 75 dén 200pg mbi
lidu, va polyme da cation v6i luong nim trong khoang tir 75 dén 200mg mbi lidu; va
thanh phan khang nguyén 1a khang nguyén FMD véi luong tuong dwong véi 6 dén
10pg virut FMD mdi liéu, trong d6, khi nghi ngo tiép xuc véi ngudn 1ay nhiém FMD,

céc con di dugc tiém vacxin trong dan nay duoc chuyén ra ngoai khu vuc bj nhiém.

Mo ta vin tit hinh vé

PEG va khang nguyén dugc cb bang roi rong.
M0 ta chi tiét sang ché

Dinh nghia
Thuat nglt "khodng" hay "xap xi," néu duogc sir dung cuing véi bi€n s6 c6 thé do
dugc, dugc dung de chi gid tri dugc néu cia bién s va chi tat ca cac gia tri ciia bién so

ma nam trong khodng sai s thir nghiém cua gia tri dugc néu (vi dy, trong khoang tin
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cdy 95% cua gia tri trung binh) hodc trong khoang 10 phén tram cua gia tri dugc néu,
bét ké 14 16n hon, trir khi thuét ngir khoang dugc sit dung cung v6i khoang thoi gian
trong tuln, trong d6 thuét ngit "khoang 3 tudn," 12 17 dén 25 ngay, va khoang 2 dén
khoang 4 tudn 13 10 dén 40 ngay.

Thuat ngit "t dugc" c6 nghia 13 chét bat ky ma 1am ting d4p tng mién dich té
bao hodc thé dich véi khang nguyén. Cac td dugc thuong dugce sir dung nhiam thuc
hién hai muc dich: giai phéng c6 kiém soat khang nguyén tir vi tri tiém, va kich thich
hé mién dich.

Thuét ngit "khang thé" dugc ding dé chi phan tir globulin mién dich c6 thé lién
két dugc voi mot khang nguyén dac hi€éu nho két qua ctia dap (g mién dich vé6i khang
nguyén d6. Cac globulin min dich 13 céc protein huyét thanh bao gdm cac chubi
polypeptit "nhe" va "ning" c6 céc ving "cb dinh" va "bién d6i" va dugc chia thanh cac
16p (vi du, IgA, IgD, IgE, IgG, va IgM) dua trén thanh phén cta cic ving cb dinh.

Thuit ngit "khang nguyén" hay "chét sinh mién dich" dugc dung dé chi co chit
bét ky ma dugc nhan dién boi hé mién dich cia dong vat va tao ra dap tmg mién dich.
Thuat ngit ndy bao gdm vi khudn, virut hodc ky sinh tring chét, dwoc lam bét hoat,
hodc duge giam doc luc. Thuat ngit “khang nguyén” ciing bao gdm céc polynucleotit,
polypeptit, protein tai t& hop, peptit tdng hop, dich chiét protein, t& bao (k& ca té bao
khdi u), md, polysacarit, hodc lipit, hodc cac doan cla chiing, riéng r& hoac két hop v6i
nhau. Thuit ngit khang nguyén ciing bao gdbm khéng thé, nhu khang thé khang idiotyp
hogc c4c doan ciia ching, va ci cdc mimotop peptit tong hop c¢6 thé bit chude khang
nguyén hoic quyét dinh khang nguyén (epitop).

Thuét ngit "dung dich d&m" c6 nghia 12 hé héa hoc ma ngin ngira su thay ddi
néng d6 ctia hoa chét khac, vi dy hé cho va nhan proton dung lam dung dich dém ngin
nglra su thay déi ddng ké vé& ndng do ion hydro (pH). Mot vi du khéc v& dung dich
dém 1a dung dich chira hdn hop cia axit yéu va mudi ctia n6 (bazo lién hop) hodc bazo
yéu va mudi cta né (axit lién hop).

Thuét ngit “chi yéu bao gdm” néu dugc 4p dung cho cac ché phidm ta duoc
dugc dung dé chi ché phém ma khong chira chét diéu bién mién dich hoic bd trg khac
khong dugc vién dan véi lugng ma tai d6 chat nay gay ra cac tac dung didu bién mién

dich hoic bd trg do duge.
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Thuat ngit "liéu" dugc dung dé chi vacxin hodc ché phdm mién dich dugc dua

Al

vao dbi twong. Thuit ngit "lidu thir nh4t" hay "vacxin liéu ddu tién" dwoc dung d8 chi
lidu ctia ché phdm dugc ding vao ngay 0. "Liéu thtr hai" hodc "lidu tht ba" hay "liéu
hing nim" dugc ding dé chi lugng ché phidm nhu vay dugc ding sau lidu thit nhit, ma
c6 thé c6 hoic khong clng loai vacxin hodc ché phim mién dich véi lidu du tién.

Thuat ngit “chit nhii héa” dugc str dung rong rai trong sang ché. Thuat ngit nay
bao gdm céac chit thudng dugc chip nhan 13 chit nhii héa, vi du céc san phidm khac
ciia dong sin phim TWEEN® hodc SPAN® (este axit béo cia sorbitol dugc
polyetoxyl héa va chét hoat déng bé inét sorbitan dugc thé axit béo, twong tng), va céc
chat 1am ting d6 hoa tan khac nhu dau thau dau PEG-40 hoic diu duoc hydro héa
dugc PEGyl héa khac.

Thuat ngit "d4p tng mién dich thé dich" duogc ding dé chi dap tng ma do
khang thé gay ra. ,

Thuat ngit "dap tng mién dich" & dbi twong duoc dung dé chi sy phat trién cta
dap uimg mién dich thé dich, dap tmg mién dich t& bao, hoic dap tng mién dich thé
dich va té bao véi khang nguyén. Cac dap ung mién dich c6 thé thuong duoc xac dinh
bang cac thir nghiém mién dich chudn va céc thir nghiém trung hoa, ma da biét trong
linh vuc k¥ thuat nay.

Thuét ngtt “lugng hitu hi¢u vé& mit mién dich" hay "lugng hiru hiéu dé tao ra
dap tng mién dich" ctia mot khang nguyén 13 lwong hitu hidu dé gay ra dap Gng mién
dich & ngudi nhan. Pép Gng tao mién dich c6 thé thich hop cho cac muc dich chin
doén hodc tht nghiém khac, hoac cé thé du dé ngan nglra cac diu hiéu hodc triéu
chiimg cta bénh, ké ca cac tac dong bt lgi dén strc khoe hodc cac bién ching cua
chting, do bj nhiém tic nhén gdy bénh. Tinh mién dich thé dich hoic tinh mién dich
qua trung gian t€ bao hoidc c4 hai c6 thé duoc gy ra. Péap I'Irig mién dich cta .d(f)ng vat
v6i ché phdm gay mién dich c6 thé dugc danh gid, vi du truc tiép bang cach danh gia
hidu gia khéng thé, cac thir nghiém ting sinh t& bao lympho, hodc truc tiép bang cach
kiém so4t cac ddu hiéu va céc triéu ching sau khi thir véi ching kiéu dai, trong d6 tinh
mién dich bao vé duoc tao ra boi vacxin ¢ thé duge danh gia béng c4ch dinh lugng, vi
du, mirc gidm cac déu hiéu 1am sang nhu ty 1€ chét, ty suit bénh, nhiét d9, tinh trang

thé chat chung, va tinh trang sitc khoe va bidu hién chung cta ddi tuwong. Dép tmg
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mién dich c6 thé bao gdm, nhung khong chi gi6i han &, viéc gdy ra tinh mién dich té
bao va/hogc thé dich.

"Sinh mién dich" c6 nghia la viéc gy ra dap tmg mién dich hoic dap ung véi
khéng nguyén. Do d6, ché phidm gdy mién dich 13 ché phdm gay ra dap tmg mién dich.

“Chudng bi nhiém” duoc dung d& chi cac chudng ma c6 trudng hop duong tinh
¢6 co s& hodc trudng hop duong tinh dwgc xac nhan dua trén cac két qua nghién ctru
trong phong thi nghiém, céc diu hiéu 1am sang thich hop, xac dinh trudng hop mic
FMD, va céc tiéu chuén qudc té.

“Ving bi nhiém” dwoc ding dé chi ving cach vanh dai ciia chudng bi nhidm
dugc khrfmg dinh hodc c6 co sé trong vong 3km.

Thuét ngir "lipit" dugc dung dé chi hop chit bat ky ctia nhém cac hop chét hitu
co, bao gdm chit béo, dau, sap, sterol, va triglyxerit ma khong hoa tan trong nuéc
nhung hoa tan trong cic dung méi hitu co khong phén cuc, nhon khi cham vao, va
cling v6i cac cacbohydrat va protein tao nén nguyén liéu cu tric chinh cua céc té bao
séng.

Thuét nglr “dugc dung" dugc dung dé chi cac co chét, ma thudc pham vi dénh
gid y hoc, thich hop dung dé tiép xuc véi cdc mod cua dbi twgng ma khf)ng gdy doc,
kich ting, dap ung di tng qua mirc va dép tng tuong tw, phil hop véi ty 18 ldi ich so
v6inguy co hop ly, va hitu dung cho muc dich dung.

Thuét ngtr "TCID5¢" dugc ding dé chi "lidu gy nhiém méi truong nudi ciy
md" va dugc dinh nghia 14 mirc pha lofing virut cin dé gdy nhiém 50% mé moi trudng
nudi cdy té bao nhét dinh. Cac phuong phap khic nhau c6 thé dwoc sir dung dé tinh
toan TCIDs,, bao gébm phuong phap Spearman-Karber ma dwoc sir dung xuyén subt
ban md ta ndy. Dbi véi md ta phuong phap Spearman-Karber, xem tai liéu B. W.
Mahy & H. O. Kangro, Virology Methods Manual, p. 25-46 (1996).

 Pong vat mang bénh hodc bi nhiém bénh dai déng la cac dong vat phat tan virut
FMD sau 28 ngay sau khi bi nhiém hozc khéi phat bénh 1am sang.
Céc ché phim ta dudc va phuong phép bao ché
Sang ché d& cap dén mot vai ché phdm ta duoc thich hop véi sang ché. Pic

diém chung cua céc ché pham t4 dugc nay 1a sy ¢c6 mat clia dau va mot hodc nhiéu
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chat nhii héa, trong d6 pha dau chiém it nhit 50% cta ché phdm vacxin bao gdm céc
ché pham ta dugc duge mé ta trong do.

Nhiéu loai ddu va hdn hop cua chiing 13 thich hop dé sir dung trong séang ché.
Céc loai dau nay bao gém, nhung khong chi gidi han &, dau dong vat, diu thuc vat,
cling nhu 13 diu khéng thé chuyén hoa. Cac vi du khong giéi han v& cac dau thuc vat
thich hop trong séng ché 1a dau ngo, dau lac, diu dau nanh, du dira, va dau oliu. M6t
vi du khong gi6i han vé diu dong vat 1 squalan. Cac vi du khong gi6i han thich hop
vé cac diu khong thé chuyén hoa bao gdm dau khoang nhe, ddu bdo hoa mach thing
hoic mach nhénh, va du twong tu.

| Theo mdt vai phwong 4an, ddu dugce st dung trong cac ché phdm ta dugc theo
sang ché 1a diu khoang nhe. Nhu dugc sir dung & déy, thuat ngir "diu khoang" duoc
ding dé chi hdn hop céc hydrocacbon 16ng thu dugc tir vazolin vang nhd k§ thuat
chung c4t. Thut ngit ndy ddng nghia v6i thuat ngit "parafin 16ng", "vazolin vang
16ng" va "dau khoang tring." Thuit ngit nay ciing duge du dinh bao gdm "d'?luv khoang
nhe," ttrc 13, ddu ma twong tu thu dwgc bang cach chung cét vazolin Ve‘lﬁg, nhung c6 ty
trong riéng thp hon mot chit so véi dau khoang tréng; Vi dy, xem tai li¢u,
Remington's Pharmaceutical Sciences, 18th Edition (Easton, Pa.: Mack Publishing
Company, 1990, at pages 788 va 1323). Dau khoéng c6 thé thu duoc tir cac ngudn
khéc nhau trén thi trudng, vi dy, J. T. Baker (Phillipsburg, Pa.) hoéc USB Corporation
(Cleveland, Ohio). De‘iukhoéng dugc wu tién 12 diu khoang nhe sin c6 trén thi truong
dudi tén DRAKEOL®.

Theo céc phuong an nhét dinh dic biét thich hop dé ngdn ngtra hodc lam giam
su dai ding ctia bénh FMD, pha diu c6 mit v6i luong ndm trong khoang tir 50% dén
95% thé tich; t6t hon 13, véi lugng 16n hon khoang tir 50% dén 85%; tét hon nita, v6i
lwong 16n hon khoang tir 50% dén 60%, va tét hon nita véi lwong 16n hon khoang tir
khoang 50 dén 52% thé tich/thé tich cia ché phdm vacxin. Pha diu bao gbém dau va
céc chét nhii héa (vi du, SPAN® 80, TWEEN® 80, v.v.), néu c4c chit nhii héa bét ky
nay c6 mit. Thé tich ctia pha dau duoc tinh 13 tong thé tich cta du va (cac) chat nhil
héa. Do d6, vi du, néu thé tich cta ddu 13 40% va thé tich cua (c4c) chét nhii héa l1a
12% ciia ché phdm, thi pha diu s& c6 mat véi luong 52% thé tich/thé tich cta ché

phdm. Tuong tu, néu dau c6 mit voi lugng 45% va (céc) chit nhii héa c6 mat voi
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lwong 6% ctia ché phdm, thi pha ddu c6 mit véi lugng 51% thé tich/thé tich cta ché
phém.

| Ciing cn hiéu ring vi cic ta dugc theo sang ché chi 1a mot phdn cia vacxin
theo sang ché, nén pha diu c6 mit véi lugng ndm trong khoang tir 50% dén 95% thé
tich; t&t hon 13, v6i lugng 16n hon khoang tir 50% dén 85%; t&t hon 13, v6i lugng nim
trong khoang tir 50% dén 60%, va t6t hon nita 1a v6i lugng nim trong khoang tir 50
dén 52% thé tich/thé tich ctia mbi ta dugc theo sang ché.

Theo mot vai phuong an, phin tram thé tich cia diu cing vé6i chit nhii héa hoa
tan trong dau it nhét 12 50%, vi du, tir 50% dén 95% thé tich; t5t hon 13, véi lugng 16n
hon khoang tir 50% dén 85%; t5t hon nita 13, véi lwong nim trong khoang tir 50% dén
60%, va t&t hon nita 12 v6i lugng nam trong khoang tir 50 dén 52% thé tich/thé tich
cta ché phim vacxin. Do d6, vi du nhung khéng chi gidi han &, dau c6 thé c6 mit véi
luong 45% va chét nhil héa hoa tan trong lipit c6 mat v&i luong lén hon 5% thé
tich/thé tich. Do do, phén tram thé tich ctia diu ciing v6i chit nhii héa hoa tan trong
du it nhét 1a 50%.

Theo cac phuong an khéc, phén trim thé tich cua dau 13 hon 40%, vi du, tir
40% dén 90% thé tich; tir 40% dén 85%; tir 43% dén 60%, tir 44 dén 50% thé tich/thé
tich ctia ché phidm vacxin c6 thé 4p dung cho tit ca cic vacxin theo sang ché.

Céc chét nhii héa thich hop d& sir dung trong céc nhii twong theo sang ché bao
gém céc chét nhii héa tuong thich sinh hoc ty nhién va céc chét hoat dong bé mat téng
hop khoéng ty nhién. Cac chét nhii héa twong thich sinh hoc bao gdm cac hop chét
phospholipit hozic hdn hgp ctia cac phospholipit. Cac phospholipit duoc uu tién 1a
phosphatidylcholin (lexithin), nhu lexithin ddu twong hodc tring. Lexithin ¢ thé thu
duoc & dang hdn hop ctia phosphatit va triglyxerit bang cich rira bing nudc dau thuc
vét tho, va tach va lam kho cic gom dugc hydrat thu dwoc. San pham tinh ché c6 thé
thu duge bang cach phan doan hén hop d6i véi cac phospholipit khong hoa tan trong
axeton va glycolipit con lai sau khi loai bd céc triglyxerit va dau thuc vat bing cach
rira bang axeton. Theo cach khéc, lexithin c6 thé thu dugc tir nhiéu ngudn khac nhau
trén thi trudng. Céac phospholipit thich hop khic bao gdm phosphatidylglyxerol,
phosphatidylinositol,  phosphatidylserin, axit phosphatidic, cardiolipin, va
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phosphatidyletanolamin. C4c phospholipit ndy cé thé duwgc phéan 1ap tir cic ngudn
trong ty nhién hoic dugc tdng hop théng thuong.

Theo cac phuong 4n khéc, cac chat nhii hoa duge sir dung & day khong bao gdm
lexithin, hay sit dung lexithin v6i lugng ma khong c6 tac dung mién dich.

Céc chit nhii héa téng hop, khong ty nhién thich hop dé st dung trong céc ché
phém ta dugc theo sang ché bao gém c4c chit hoat dong bé mit khong ion trén co s&
sorbitan, vi du cac chét hoat dong bé mit sorbitan dugc thé axit béo (s&n c6 trén thi
truong dudi tén SPAN® hodc ARLACEL®), cic este axit béo cua sorbitol duogc
polyetoxyl héa (TWEEN®), cé4c este polyetylen glycol ciia axit béo tir cdc ngudn nhu
dau thau dau (EMULFOR®); axit béo dugc polyetoxyl hoa (vi du, axit stearic sin c6
duéi tén SIMULSOL® M-53), polyme isooctylphenol/formaldehyt dugc polyetoxyl
héa (TYLOXAPOL®), ete hydroxyl béo polyoxyetylen (BRIJ®); ete khong phenyl
polyoxyetylen (TRITON® N), ete polyoxyetylen isooctylphenyl (TRITON® X). Céc
chét hoat dong bé mat téng hop duoc uvu tién 12 cac chit hoat dong bé mit sin c6 dudi
tén SPAN® va TWEEN®, nhu TWEEN®-80 (Polyoxyetylen (20) sorbitan rhonoleat)
va SPAN®-80 (sorbitan monoleat).

N6i chung, (c4c) chit nhii hoa ¢ thé ¢6 mit trong ché phim vacxin véi lugng
nim trong khoang tir 0,01% dén 40% thé tich, t5t hon 13, v6i lugng nam trong khoang
tir 0,1% dén 15%, t6t hon nita 14 véi lugng nam trong khoang tlr 2% dén 10%.

Céc thanh phan khac ¢6 mit trong cac ché phim ta dugc theo sang ché bao gdm
céc chit mang cation, oligonucleotit kich thich mién dich, monophospholipit A va céc
chit ddng ding cua ching (MPL-A), polyinosinic:axit polyxytidylic (poly I:C),
saponin, amoni bac bdn, sterol, glycolipit, nguén nhém (vi dy, REHYDRAGEL® hodc
gel u6t VAC 20®) va tb hop cia chung. V

Céc chit mang cation thich hop bao gbm, nhung khong chi gi6i han &, dextran,
Dextran DEAE (va céc din xuit cia ching), PEG, gdm guar, cic dan xuét chitosan,
cac din xut polyxenluloza nhu hydroxyetyl xenluloza (HEC) polyetylenimen, poly
amino nhu polylysin va chit mang tuong tu.

Oligonucleotit kich thich mién dich thich hop bao gdm céc oligonucleotit ODN
(trén co s& ADN), ORN (trén co s& ARN), hoac cac cAu trac kham ODN-ORN, ma c6

the dugc cai bién khung bao gdm, nhung khoéng chi gidéi han &, cac cai bién
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phosphorothioat, halogen héa, alkyl hoa (vi du, cic cai bién etyl hodic metyl), va céc
cai bién phosphodieste. Theo mdt vai phwong 4n, axit polyinosinic-cytidylic hodc din
xuét ctia chung (poly I:C) ¢6 thé dugc st dung.

Céc oligonucleotit CpG 1a mot nhom céc chit didu tri dugc hoc méi day duogc
mo td ma dugc dic trung bdi sw c6 mat cia dinucleotit CG khong dugc metyl hoa
trong trinh tw bazo cu thé (motip CpG). (Hansel TT, Barnes PJ (eds): New Drugs for
Asthma, Allergy va COPD. Prog Respir Res. Basel, Karger, 2001, vol 31, pp 229-232,
ma duge dua vao ddy bang cach vién din). Cac motip CpG nay khéng duogc thiy &
ADN cua té bao c6 nhan thyc, trong d6 céc dinucleotit CG dugc loai bd va, néu co6
mit, thuong duge metyl héa, nhung c¢6 mit trong ADN vi khuin ma chiing tao ra céc
dic tinh kich thich mién dich.

Theo céc phuwong 4n dugc chon, céc td dugc theo sing ché st dung
oligonucleotit kich thich mién dich duoc goi 1a nhém P, cu thé hon 14, oligonucleotit
kich thich mién dich nhém P da cai bién, thdm chi t6t hon nita 13, cac oligonucleotit
nhém P dugc cai bién E. Oligonucleotit kich thich mién dich nhém P 13 céc
oligonucleotit CpG dugc dic trung bdi su ¢6 mit cia palindrom, thudng ¢ chidu dai
tir 6 dén 20 nucleotit. Cac oligonucleotit nhém P ¢6 kha nang tu l&p ghép tu phét thanh
cac concatame in vitro va/hodc in vivo. Céc oligonucleotit ndy 13, theo nghia han ché,
¢6 mach don, nhung'su.cc') mdt cia palindrom cho phép tao thanh cdc concatame hodc
cdu tric than va vong c6 thé c6. Tong chidu dai cta oligonucleotit kich thich mién dich
nhém P 13 ndm trong khoang tur 19 dén 100 nucleotit, vi du, tir 19 dén 30 nucleotit,
nim trong khoang tir 30 dén 40 nucleotit, nim trong khoang tir 40 dén 50 nucleotit,
nam trong khoang tir 50 dén 60 nucleotit, nim trong khoang tir 60 dén 70 nucleotit,
nim trong khoang tir 70 dén 80 nucleotit, nim trong khoang tir 80 dén 90 nucleotit,
nim trong khoang tir 90 dén 100 nucleotit.

Theo mét khia canh, sang ché dé cap dén oligonucleotit kich thich mién dich
chira viing hoat héa 5' TLR va it nhét hai ving l3p dao, mot ving lap do 1a Avi‘mg lap
d4o & dau 5' c¢6 chidu dai gdm it nhét 6 nucleotit va dugc ndi voi ving lap dao & dau 3'
c6 chiéu dai gém it nhit 8 nucleotit hodc truc tiép v6i nhau hodc qua mdt doan dém.

Oligonucleotit kich thich mi&n dich nhém P c6 thé duoc cai bién bang céc k§

thuat da biét trong linh vuc k§ thudt nay. Vi du, c4i bién J dwoc ding dé chi cac

-12-



32036

nucleotit dugc cai bién iodo. Cai bién E dugc dung dé chi cac nucleotit dugc cai bién
etyl. Do d6, oligonucleotit kich thich mién dich nhém P dugc cai bién E Ia
oligonucleotit kich thich mién dich nhém P, trong d6 it nhat mét nucleotit (t5t hon 1a
5’ nucleotit) dugc etyl héa. Céc cai bién khac bao gdm gén 6-nitro-benzimidazol, O-
metyl hoa, cai bién bang proynyl-dU, cai bién bang inosin, gén 2-bromovinyl (t6t hon
13 uridin).

Oligonucleotit kich thich mién dich nhém P ciing c6 thé chua lién két noi
nucleotit cai bién bao gbm, nhung khong chi gi6i han &, cac lién két phosphodieste va
céc lién két phosphorothioat. Cac oligonucleotit theo sang ché ciing ¢6 thé duogc téng
hop hodc thu dugec tir cac nguén trén thi trudng.

Céc oligonucleotit nhém P va cac oligonucleotit nhém P duge cai bién con
dugc md ta trong cdng bd don qubc t& s& W02008/068638, dugc cong bd ngay
12/6/2008. Cac vi du khéng gidi han v& cac oligonucleotit kich thich mién dich nhém
P duoc dé xuét dudi day (“*” dugc dung dé chi lién két phosphorothioat va “-” dugc

ding dé chi lién két phosphodieste).

SEQ IDNO: 1 5' T*C-G*T*C-G*A*C-G*A*T*C-G*G*C*G*C-G*C*G*C*C*G 3'

SEQ ID NO: 2 5' T*C-G*A*C*G*T*C*G*A*T*C*G*G*C*G*C*G*C*G*C*C*G 3'
SEQIDNO: 3 5' T*C*G*A*C*G*T*C*G*A*T*C*G*G*C*G*C*G*C*G*C*C*G*T 3'
SEQ ID NO: 4 5" JU*C-G*A*C*G*T*C*G*A*T*C*G*G*C*G*C*G*C*G*C*C*G 3'
SEQ ID NO: 5 5! JU¥C-G*A*C*G*T*C*G*A*T*C*G*G*C*G*C*G*C*G*C*C¥* G*T 3'
SEQ ID NO: 6 5" JU*C*G*A*C*G*T*C*G*A*T*C*G*G*C*G*C*G*C*G*C*C* G*T 3'
SEQ ID NO: 7 5' EU*C-G*A*C*G*T*C*G*A*T*C*G*G*C*G*C*G*C*G*C*C*G 3'
SEQ ID NO: 8 5' JU*C-G*T*C*G*A*C*G*A*T*C*G*G*C*G*G*C*C*G*C*C* G*T 3'
SEQ ID NO: 9 5" JU*C*G*T*C*G*A*C*G*A*T*C*G*G*C*G*G*C*C*G*C*C* G*T 3'
SEQ ID NO: 10 5' T*C-G*T*C-G*A*C-G*A*T*C-G*G*C*G*C-G*C*G*C*C*G 3'

SEQ ID NO: 11 5'-UUGUUGUUGUUGUUGUUGUU-3'

SEQ ID NO: 12 5'-UUAUUAUUAUUAUUAUUAUU-3'

SEQ ID NO: 13 5'-AAACGCUCAGCCAAAGCAG-3'

SEQ ID NO: 14 dTdCdGdTdCdGdTdTdTdTrGrUrUrGrUrGrUdTdTdTdT-3'

Luong oligonucleotit kich thich mién dich nhém P ding trong cac ché phim ta
dugc tuy thudc vao ban chit cua oligonucleotit kich thich mién dich nhém P duoc

ding va doi twong dy dinh dung.
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Ngoai dau va (cac) chét nhil héa, cac ché phdm t4 dugc ciing chira (hodc hiu
nhu chtra, hodc chira) hdn hop ctia oligonucleotit kich thich mién dich va chit mang da
cation. Céc ta dugc nay dugc dung dé chi 1a “TX0O”.

Theo cac phuong 4n, cac ti dugec TXO ciing c6 thé bao gdm ngudn nhém, nhu
gel AI(OH);. Céc ta dugc TXO c6 nhom ciing dugce diung dé chi 1a “TX0-A”.

Theo cac phuong én, céc t4 duge TXO va TXO-A cé thé tuy y chira sterol, nhu,
vi duy, cholesterol, lanosterol, sigmasterol, v.v.. Cac t4 dugc TXO va TXO-A chia
sterol nay ciing lan lugt dugc goi‘ 1a TCXO va TCXO-A. Sterol tily ¥ ¢6 mit nay c6 thé
c6 mit véi luong 1én dén 1000pg (vi dy, 100-1000pg, 200-1000pg, 250-700pug, hoic
400-500pg) mdi lidu.

Theo céc phuong 4n, trong cac tid dugc TXO, oligonucleotit kich thich mién
dich, t6t hon 1a ODN, tét hon nita 14 chtra trinh ty l3p ddo, va tily ¥ ¢6 khung dugc cai
bién; c6 thé c6 mit v6i lwong ndm trong khoang tir 5-400pg mdi liéu, va chit mang da
cation c¢6 thé c6 mit vé6i lwong nam trong khoang tir 5-400mg mdi lidu.

Vi du, theo céc phuong 4n nhét dinh, mot lidu TXO s& chira tir 5 dén 400pg méi
lidu (vi dy, 6,25-200pg hodc 6,25-100pg hodc 6,25-50pg hoic 6,25-25ug hodc 6,25-
10pg hodc 10-200pg hodc 25-200pg hodc 25-100pg hodc 25-50ug hodc 25-100pg
hodc 50-100pg mdi liéu) oligonucleotit kich thich mién dich, va chit mang da cation
c¢6 thé c6 mit v6i lugng ndm trong khoang tir 5 dén 500mg mdi lidu (vi du, 6,25-
200mg hodc 6,25-100mg hodc 6,25-50mg hodc 6,25-25mg hodc 6,25-10mg hodc 10-
200mg hodc 25-200mg hodc 25-100mg hodc 25-50mg hodc 25-100mg hodc 50-100mg
mbi lidu).

Theo céc phuong an nhét dinh, t4 dugc TXO dugce bao ché nhu sau:

a) Sorbitan monooleat dugc hoa tan trong diu khoang nhe. Dung dich dau thu
dugc duge loc v trung;

b) Oligonucleotit kich thich mién dich, Dextran DEAE va polyoxyetylen (20)
sorbitan monooleat dugc hoa tan trong pha nudc, nho d6 tao ra dung dich nudc;
va

¢) Dung dich nuéc dugc bd sung vao dung dich diu trong diéu kién lam ddng nhit

lién tuc nhor d6 tao thanh ché phém ta dugc TXO.
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Theo céc phuong 4n, trong ta duge TXO-A, oligonucleotit kich thich mién dich
c6 mit trong t4 duge TXO, ngudn nhém c¢6 mit v6i luong 1én dén 40% thé tich/thé
tich (vi du, 35%, 30%, 25%, 20%, 15%, 10%, 5%, 1%). Theo cic phuong an, nguén
nhom c¢6 mit v6i lugng ndm trong khoang tir 2% dén 20% thé tich/thé tich ché phdm
vacxin, t6t hon nita ¢6 mit véi lugng nam trong khoang tir 5% dén 17% thé tich/thé
tich.

Theo céc phuong 4n nhét dinh, cac t4 dugc TXO-A dugc bao ché tuong tu véi
céac ta duge TXO, Vé'nguén nhém dugc bd sung vao dung dich nuéc.

Trong quy trinh bao ché cac ta dugc TCXO va TCXO-A, cholesterol dugc hoa
tan trong dung dich dau, va céc budc khac tao TCXO va TCXO-A 1a twong ty v6i cac
budc dugc sir dung dé bao ché TXO va TXO0-A, tuong ing. -

Khéang nguyén

Céc tac gia sang ché da ngac nhién phat hién ra ring céc ta dugc theo sang ché
¢6 kha ning bao vé hidu qua bénh 16 mdm long méng ngay ca khi lidu khang nguyén
duogc giam tir 10pg virut FMD xudng 0,5pg. Do d6, theo cac phuong 4n khac ciia sang
ché, luong virut FMD c¢6 thé 12 0,5ug, 1pg, 2ug, 3ug, 4ug, Spg, 6ug, 7ug, 8ug, oug
hodc 10pg. Luong khang nguyén c6 thé ndm trong khoang tir 0,5 dén 1pg, ndm trong
khoang tir 1 dén 2pg, ndm trong khoang tir 2 dén 3pg, nim trong khoang tir 3 dén 4
pg, nam trong khoang tir 4 dén 5pg, nim trong khoang tir 5 dén 6pg, ndm trong
khoang tir 6 dén 8pg, nim trong khoang tir 8 dén 10pg virut FMD (140 hat S).

Hién nay, bay typ huyét thanh cia FMD di duoc phéan 14p. Trong s bay typ
huyét thanh cta virut nay, A, C, O, Asia 1, va SAT3 duong nhu 1a cidc dong riéng biét;
SAT 1 va SAT 2 14 c4c nhénh chua dugc gii ddp. Trong mdi bién thé huyét thanh, ton
tai nhidu chung. Vi du, A24 Cruzeiro thudc typ huyét thanh A, va O1 Campos thudc
typ huyét thanh O.

Virut FMD thudc typ huyét thanh bit ky c6 thé dugc su dung lam khang
nguyén trong sang ché, mién 13 virut ndy khong gay bénh. Kha ning gy bénh c6 thé
dugc 1am giam bing cach lam bat hoat virut, vi du, xir Iy bing formaldehyt hozc BEIL.

Theo cdc phuong an nhét dinh, virut ¢6 thé dugc giam doc luc bing cach cdy

chuyén gidng hoic bang cach tai tb hop. Trudc diy da dugc ching minh rang, vi du,
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viéc loai bd viing ma hoéa protein din L™ s& 1am gidm doc luc virut FMD & g'ia stic va
lon. Vi du, xem tai liéu USS5,824,316, US 8,765,141, Virology 1997 227(1): 96-102,
J.Virol 2012 86:11675-11685. Cac dot bién diém & céac vi tri 55 va 58 trong ving SAP
cua protein L cling tao ra virut é(’) thé ton tai biéu hién kiéu hinh dugc giam doc luc
nhe trong moi truong nudi ciy té bao va c6 kha ning bao vé & moé hinh FMD & lon.
Xem patent My sb 8,846,057.

Theo céc phuong an nhit dinh, virut ndy ciing chira chi thi khang nguyén 4m
tinh dé thuc hién céc thu nghiém DIVA (thtr nghiém phan biét giita cac con bi nhiém
v6i cac con duogc tiém vacxin). Theo cic phuong 4n nhét dinh, chi thi khang nguyén
am tinh dugc dua vao céc protein 3D va/hodc 3B. Vi dy, xem SEQ ID NO 19, 20, 21,
22. |

Gibng nhu cac virut khac, virut FMD lién tuc tién hoa va dot bién, do d6 mot
trong sb nhing khé khan khi tiém ching chéng lai virut nay 14 su bién ddi 16n, gitta va
tham chi trong, cac typ huyét thanh. Khong c6 su bao vé chéo giita cac typ huyét thanh
(vacxin cta mdt typ huyét thanh s& khong bao vé chdng lai dwoc cac typ huyét thanh
khéc bat ky) va ngoai ra, hai ching trong mot typ huyét thanh nhét dinh c6 thé c6 cac
trinh tu nucleotit khac nhau dén 30% d6i v6i mot gen nhit dinh. Didu nay c6 nghia 1a
céc vacxin FMD phai rat dic hiéu véi chiing c6 lién quan.

Do do, theo cac phuong an nhét dinh, céc vi tri giéi han endonucleaza dugc dua
vao b gen cua virut, nho dé cho phép tao ra cic protein (vi du, protein tao vd capsit
ngoai) tr cac ching FMD khéc loai.

Theo cac phuong 4n nhat dinh, thanh phin khang nguyén 1a ching FMD A24
Cruzeiro, ma c6 thé tuy y dugc c4i bién bang cach loai bo protein din, géy dot bién chi
thi &m tinh & céc protein 3B va/hodc 3D, va béng cach dua cac vi tri endonucleaza gidi
han @& d& dang dwa vao cac trinh ty ciia khang nguyén (vi dy, protein capsit) tir cac
ching khéc loai. Vi du khong gii han thich hop vé cic khang nguyén dugc mé ta
trong patent M§ s& US 8,765,141. Céc trinh tw ADN tuong tng v6i bd gen ARN cia
FMDV dugc cai bién di truyén duoc d& xuét trong SEQ ID NO: 15 (A24LL3Dyg) va
SEQ ID NO: 17 (A24LL3Bpyky3Dyr). Do d6, trinh tw ADN bd sung v6i trinh tuy ADN
néu trong vi duy, SEQ ID NO: 15 1a khu6én mau cho, tic 1a bd sung v6&i hodc "ma héa",

bd gen ARN cua virut FMDV (tte 1a, ARN ma ma héa FMDV). Theo cac phuong an
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nhét dinh, virut nay bao gdm (céc) protein capsit ctia cac ching FMD khac loai (tuc 13,
cac ching cia FMD ngoai A24 Cruzeiro, bao gdm nhung khéng chi giéi han &, cac
ching cua dong C, O, Asia 1, SAT3, SAT 1 va SAT 2, Turkey 06 va cac chung khac
cua dong A). Céc vi vdu khéng gidi han vé cac khang nguyén khac loai ndy dugc minh
hoa trong SEQ ID NO: 23 (Asial-ApLL3Bpyky3Dyr) va SEQ ID NO: 24
(A/Turkey/06-A,4,LL3Bpyky3Dyr). Ngoai ra, O1 campos-ALL3Bpykyv3Dyr (b0 gen
dﬁy du, cling dugc dung dé chi 1a Olcampos), C3 Indaial-A4L.L3Bpyky3Dyr (b0 gen
day du), va Argentina 2001 is093 capsit (capsit va mot phén trinh ty 2A) dwoc dé cap
trong SEQ ID NOs 25, 26, va 27, tuong ung.

Céc bién thé cua cac khang nguyén nay ciing dugc md ta. Cac bién thé nay it
nhét twong ddng 80% (vi du, twong ddng 85%, tuwong ddng 90%, twong ddng 95%,
tuong ddng 96%, twong ddng 97%, twong ddng 98% hoidc tuong ddng 99%) vdi trinh
tu tham chiéu sir dung mot trong s cac chuong trinh sép thing hang duoc mo ta bang
cach sir dung céc théng sb chuén. Nhidu cong cu sép thing hang 13 sdn c6 dé x4c dinh
mirc twvong ddng trinh tu, bao gdm, nhung khong chi gidi han &, BLAST, CLUSTAL
hosic PHILIP. o o

Ngudi ¢6 hidu biét trung binh trong linh vuc k¥ thuat nay s& hiéu rang cac gia
tri nay co thé du’qé diéu chinh thich hop dé x4c dinh sy tuong déng tuong ng cua cac
protein dugc ma hoa bdi hai trinh tu nucleotit béng cach tinh dén sy thoai héa codon,
su tuong ddng axit amin, su dinh vi khung doc mé, va yéu t6 twong tu. -

Theo cac phwong an nhét dinh, céc bién thé chira nhiéu hon cac trinh ty axit
amin hoic nucleotit dugc 14y 1am vi du cu thé va bao gém cac dang tuong duong vé
chirc ning ciia ching. Céc thay ddi trong doan axit nucleic tao ra axit amin twong
duong v& mit hoa hoc & vi tri nhét dinh, nhung khong lam anh hudng dén cac dac tinh
chirc ning ctia polypeptit dugc mi héa, 14 da biét ro trong linh vuc k§ thut nay. Vi
thé, codon ma hoa cho axit amin alanin, axit amin ki nuée, c6 thé dugc thay thé béng
codon mi héa gbc ky nude kém hon khac, nhu glyxin, hoic gbc ky nude nhidu hon,
nhu valin, leuxin, hodc isoleuxin. Tuong tu, cac thay dbi ma dan dén lam thay thé mot
gbc mang dién tich 4m cho mot gbc khéc, nhu axit aspartic cho axit glutamic, hodc
mot gbe mang dién tich duong cho mot gdc khac, nhu lysin cho arginin, cfing c6 thé

dugc cho 1 tao ra san phdm cé chirc nang twong duong. Cac thay dbi nucleotit ma dan
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dén 1am thay d6i cac phin diu N va déu C cua phan tir polypeptit ciing khéng duoc
cho 13 1am thay ddi hoat tinh ciia polypeptit. Mdi trong sé cac cai bién duoc dé cap 1a
da biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét ndy, nhu 13 quyét
dinh gift lai hoat tinh sinh hoc ctia san phém duoc mi hoa.

 Céc polypeptit theo sang ché ciing c6 thé dugc thay ddi bang nhiéu cach khac
nhau bao gdm thay thé, mat, cét cut va cai axit amin. C4c protein méi c6 cac dic tinh
quan tdm c6 thé duoc tao ra bang cach két hop céc yéu td va cac doan clia cac protein
theo sang ché, ciing nhu 13 véi cac protein khac. Cac phuong phép thao tic nhu vay
thuong da biét trong linh vuc k§ thuét nay. Do d6, cic gen va céc trinh ty nucleotit
theo sang ché bao gdm ca cac trinh ty c¢6 ngudn gbc trong tu nhién ciing nhu 13 cac
dang dot bién. Mt khéc, cc protein theo sang ché bao gdm cac protein c6 ngudn gbc
trong ty nhién ciing nhu 14 céc dang bién ddi va cac dang dugc cai bién cua chiing. Céc
bién thé nhu vay s& van c¢6 cac hoat tinh duogc cai bién mong mubn cia virut FMD bé
me. Céc dot bién ma s& xéy. ra trong ADN ma hoa bién thé phai khong dit trinh tu nay
ngoai khung doc va tbt hon la khéng tao ra cac vung bb sung ma c6 thé tao ra ciu triic
mARN tht cdp.

Phuong phédp nudi va tinh ché khang nguyén thich hop theo séng ché 1a da biét
13 trong linh vuc k§ thudt ndy va bao gdm, nhung khong chi gi6i han &, loc bang soi
rdng va két tua bang PEG. Cac phwong phap nay tao ra cac ché phim khang nguyén
hoi khéc nhau. Vi dy, trong phwong phap két tia PEG, ché phdm khéng nguyén dugc
lam ngheo céc protein khong cdu tric. Theo cic phuong phéap khac, nhu, vi du, loc
béng soi rong, ché phdm khang nguyén chira ca protein FMD cu tric va khong céu
tric. Do d6, theo mét vai phuong 4n, khang nguyén FMD bao gbm céc protein chu
tric. Theo ceicAphuorng an khac, nhu, vi du, néu khang nguyén FMD duoc bao ché
bang cach loc bang soi rdng, thi khang nguyén FMD bao gdm cé cac protein ciu tric
va khéng céu tric, cu thé 13 protein 3D.

Str dung céc nén tang vacxin hién nay, khong cé céc chi thi khang nguyén bén
trong dé phan biét cac con da tiém ching véi cac con bi nhiém, viéc loai bo cac protein
khong ciu tric 1a mong mudn vi viéc nay van con can do thuc té 1a sy c6 mit clia cac
khang thé khang protein khong ciu tric gitp phan biét cic con bi nhiém. Tuy nhién,

trong trudng hop nén tang FMDLL3B3D, su c¢6 mit cia protein khong ciu tric trong
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ché phdm khang nguyén khong ngin can su phén biét gitta con da tiém ching va con
bi nhiém. Trong trudong hop na‘ly' ché phdm khang nguyén theo sang ché chira protein
khong cAu trac va ta dugc vira dem lai kha nidng bao vé chéng lai bénh 14m sang & céc
lidu thap hon so véi cac ché phdm khang nguyén da tinh ché vira ngin ngira hiéu qua
hon su xuét hién cac bénh truyén nhidm dai ding & dong vat nhai lai.

Ché pham

Ché phim theo sang ché c6 thé dugc bao ché theo cach thong thudng bao gdm
cac chit mang dung dugc cho dong vat, ké ca nguoi, nhu cdc dung dich dém chuén,
chét 1am &n dinh, cht pha lodng, chét bao quén, va’/hodc chét hoa tan, va cling c6 thé
dwoc bao ché dé giai phong kéo dai. Cac chét pha lodng bao gdbm nudc, dung dich
nu6e mudi, dextroza, etanol, glyxerol, va chit pha lodng tuong tu. Cac chét phu gia dé
lam déng trrong bao gdm natri clorua, dextroza, manitol, sorbitol, va lactoza, trong s
céc chét khac. Céc chit 1am 6n dinh bao gdm albumin, trong s cac chét khac. Céac
chit din va céc chét phu gia thich hop khéc, bao gdm cac chit ma dic biét hitu dung
d8 bao ché cac vacxin sbng dugc bién dbi, 12 da biét hodc 15 rang dbi véi ngudi co
hiéu biét trung binh trong linh vuc k¥ thuat nay. Vi du, xem tai liéu, Remington's
Pharinaceutical Science, 18th ed., 1990, Mack Publishing, dugc dua vao ddy bing
cach vién dan.

Ché phim theo sang ché c6 thé con chira mot hodc nhiéu thanh phan didu bién
mién dich khac nhu, vi du, t4 dugc khéac hodc xytokin, trong sb cac thanh phén diéu
bién mién dich khac. Céc vi du khéng giéi han vé cac ta dugc khac ma éé‘;chﬂérrduqc st
dung trong vacxin theo séang ché bao gdm hé t4 dwoc RIBI (Ribi Inc., Hamilton,
Mont.), t duoc ddy du va khong ddy du cua Freund, copolyme khéi (CytRx, Atlanta
Ga.), QS-21 (Cambridge Biotech Inc., Cambridge Mass.), SAF-M (Chiron, Emeryville
Calif.), t& dugc AMPHIGEN®, saponin, Quil A hoic phén saponin khac,
monophosphoryl lipit A, va ti duge Avridin lipit-amin. Céc chét didu bién min dich
khac ma c6 thé dugc bao gém trong vacxin bao g@)m, vi du, mot hodic nhiéu
interleukin, interferon, hodc cac xytokin da biét khac.

Céc duong st dung ché phim ta duoc bao gdm ngoai dudng tiéu hoa, dudng
miéng, dudong mili miéng, duong trong miii, dudng trong khi quan, duong khu tru,

duong dudi da, dudng trong co, dudong qua da, duong trong da, dudng trong mang

-19-



32036

bung, dudng trong mit, dudng trong tinh mach, va dudng str dung dudi ludi. Dung cu
thich hop bét ky c6 thé dugc ding dé str dung ché phdm nay, bao gdm bom tiém, éng
nhé giot, thiét bi tiém khong kim, miéng déan, va dung cu tuong tu. Puong va dung cu
dugce chon dé ding s& tiy thudc vao ché phim chira ta duoc, khang nguyén, va ddi
tugng, va da biét r5 dbi v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay.

Trong trudng hop kha ning 1ay nhiém FMD cao, cac bién phap cén duoc tinh
dén dé ngin chin va/hoic loai trir sy bung phat FMD dugc kiém soét béi cic co quan
c¢6 thdm quyén, nhu, vi du, bd néng nghiép va duoc phé chuin bsi cac co quan qubc té
nhu OIE (vin phong qudc t& v& bénh dich dong vét). Cac bién phap cin dugc thuc
hién khi bung phat bénh bao gdm, nhung khong chi giéi han &, ngimng vin chuyén
dong vit, kiém soat hiéu qua viéc van chuyén cac san phém tr dong vat, ké ca stra,
thit, da, v.v., chinh sach diét trir bénh dich (giét md dong vat trong dan bi nhiém bénh,
va, néu thich hop, céc con trong dan khac bi phoi nhidm véi su 14y nhidm do tiép xuc
truc tiép dong vat véi dong vat, hoﬁc tiép xtc gian tiép véi tac nhan gdy bénh). Thong
thudng cac con trong dan l4n can duge tiém vacxin sau d6 giét md.

Céc tac gia sang ché da ngac nhién phat hién ra ring cic ché phim gdy mién
dich nhét dinh dugc mo ta & day ngin ngura sy dai da:mg, ma dugc dinh nghia 1a su c6
mit hodc phat tin FMD trong thoi gian hon 28 ngay sau khi bi nhiém. Theo cac
phwong an nhét dinh, ché phim giy mién dich nay chira thanh phin khang nguyén va
thanh phan t4 dugc, trong d6 thanh phan t4 dugc bao gdm (hodc v& co ban bao gdm
hoic bao gbm) nhﬁ‘ twong bao gébm pha diu, pha diu nay chiém it nhit 50% thé
tich/thé tich ctia ché phidm gy mién dich, oligonucleotit kich thich mién dich véi
lwong nam trong khoang tir 75 dén 200pg mdi lidu, va polyme da cation v6i luong
nim trong khoang tir 75 dén 200mg mdi lidu; va thanh phin khang nguyén 13 khang
nguyén FMD véi lwong twong dwong véi it nhét 6pg virut FMD méi lidu.

Theo cic phwong 4n nhét dinh, khang nguyén c6 thé c6 mit voi lugng tuong
dwong véi 6-20pg virut FMD mdi liéu, vi du, 8-20, 10-20, 12-20, 14-20, 16-20, 18-20,
6-10? 6-12, 6-18, 8-12, hodc 8-10ug virut FMD mbi lidu. Luong oligdnﬁcleotit kich
thich mién vdich c6 thé 13, vi du, 75-100, 75-125, 75-150, 75-150, 100-200, 100-150,
125-200, 125-175 hodc 125-150pug mdi liéu. Polyme da cation c6 thé c6 mit véi
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luong, vi du, 75-100, 75-125, 75-150, 75-150, 100-200, 100-150, 125-200, 125-175
hozic 125-150mg mdi liéu.

Do d6, sang ché ciing d& xuét phuong phap lam gidm tin sudt dai ding cua
bénh FMD & lodi gim nhdm bi bénh FMD bao gdm cho dong vat gim nhdm nay st
dung ché phdm giy mién dich ma chira thanh phin khéng nguyén va thanh phin t4
dugc trude khi bi nhiém, trong d(’) thanh phén t4 dugc bao gém (hoac vé co ban bao
gdm hoic bao gdm) nhii twong chira pha diu, pha diu nay chiém it nhit 50% thé
tich/thé tich ctia ché pham giy mién dich nay, oligonucleotit kich thich mi&n dich véi
lwong nim trong khoang tir 75 dén 200pg mbi lidu, va polyme da cation vé6i lwong
nim trong khoang tir 75 dén 200mg mdi liéu; va thanh phan khang nguyén 13 khang
nguyén FMD véi lugng tuong duong véi it nhit 6pg virut FMD mdi lidu.

Theo cac phwong 4n khac, lugng khang nguyén c6 thé twong dwong véi 6 dén
20pg virut FMD mdi liéu, vi dy, 8-20, 10-20, 12-20, 14-20, 16-20, 18-20, 6-10, 6-12,
6-18, 8-12, hoac 8-10ug virut FMD mbi lidu. Luong oligonucleotit kich thich mién
dich c6 thé 1a vi dy, 75-100, 75-125, 75-150, 75-150, 100-200, 100-150, 125-200, 125-
175 hodc 125-150pg mdi lidu. Polyme da cation c6 thé c6 mit vé6i lwong, vi du, 75-
100, 75-125, 75-150, 75-150, 100-200, 100-150, 125-200, 125-175 hodc 125-150mg
mdi lidu.

St dung céc ché pham giy mién dich nay cho dong v4t nhai lai (vi du, gia suc,
ciry, lac da, v.v.) cho phép thay dbi cac thuc hanh quéan ly dan. Theo cac phuong 4n
nhétvdinh, c4c con di tiém ching trong dan khéng dugc giét mb sau khi nghi ngo tiép
xuc véi virut FMD.

Theo cac phuong an khéc, cdc con da tiém ching dugc cach ly trong mot thoi
gian ngin. Do d6, theo cdc phwong 4n nhét dinh, cic con bi nghi ngd tiép xuc véi
FMD c¢6 thé dugc cach ly trong thoi gian it hon 30 ngay, vi du, 28 ngay, hodc 29 ngay.

Ngoai ra, vi€c chi dinh niét Vﬁng 12 ving cach ly c6 nghia 1a cac han ché v&
viéc cAm vén chuyén dong vat hoic san phim dong vat khoi ving cach ly rit nghiém
ngdt, thuong 1a, 30 ngay hodc hon 30 ngay. Do do, theo cac phuong éan nhét dinh, cac
con bi nghi ngd tiép xtic véi FMD c¢6 thé dugc van chuyén khoi vung céch ly trong it

hon 30 ngdy, vi du, 28 ngay hoic 29 ngay ké tir ngay nghi ngd tiép xtc vi FMD.
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Theo céc phwong 4n, trong d6 thanh phan khang nguyén 1 khdng nguyén FMD
duogc thao tac di truyén, vi du, nhu dugc md ta trén day, co thé phén biét con da tiém
ching vé6i con bj nhidm. Do d6, theo cac phuong 4n khac, sang ché dé cap dén phuong
phap quan 1y dan (hodc phwong phap 1am giam tin suit dai ddng bénh FMD & loai
gim nhim bi nhiém FMD).

N6i cach khéc, theo cic phuong 4n nhét dinh, ché phim gdy mién dich chira
thanh phan khang nguyén va thanh phan t4 dugc, trong d6 thanh phan ta duoc bao gdbm
(ho#ic vé co ban bao gdm hodc bao gbm) nhii twong chtta pha dau, pha diu nay chiém
it nhat 50% thé tich/thé tich ctia ché phdm giy mién dich nay, oligonucleotit kich thich
mién dich vé6i lugng ndm trong khoang tir 75 dén 200ug mdi lidu, va polyme da cation
v6i lugng ndm trong khoang tir 75 d&n 200mg mdi liéu; va thanh phan khang nguyén
1a khang nguyén FMD véi luong tuong dwong véi it nhit 6pg virut FMD mdi lidu ¢6
thé duoc sir dung dé quan 1y dan trong d6, khi nghi ngd tiép xtc véi ngudn 14y nhiém
FMD, cac con da tiém ching trong dan nay khong dugc giét md; va/hodc dugc céch ly
trong khoang thoi gian tir 0 dén 30 ngiy sau khi nghi ngo tiép xuc va/hoic duoc van
chuyén khoi chudng bi nhiém trong vong 30 ngay nghi ngo tiép xuc.

Theo céc phuong an khéc, lugng khang nguyén co thé twong duong véi 6-20ug
virut FMD mbi liéu, vi du, 8-20, 10-20, 12-20, 14-20, 16-20, 18-20, 6-10, 6-12, 6-18,
8-12, hoic 8-10pug virut FMD mbi liéu. Lugng oligonucleotit kich thich mién dich c6
thé 13, vi du, 75-100, 75-125, 75-150, 75-150, 100-200, 100-150, 125-200, 125-175
hodc 125-150pg mbi lidu. Polyme da cation c¢6 thé c¢6 mit véi lugng nim trong khoang
tu, vi du, 75-100, 75-125, 75-150, 75-150, 100-200, 100-150, 125-200, 125-175 hodc
125-150mg mdi lidu.

Sang ché s& duoc md ta thém trong cac vi du khéng gidi han dudi day.

Vi du thwe hién sang ché
Vi du 1. Diéu ché khang nguyén

Hai phuong phap dugc st dung dé didu ché khang nguyén: Loc Béng sdi ng
va két tia bang PEG.

Phuong phép két tha bang PEG (poly-etylen glycol) da dugc biét dén trong linh
vue ky thuét nay. Néi tom lai, cac t& bao BHK-21 dugc gy nhiém virut FMD. Sau d6
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(24-36 gidr sau d6) cac té bao duoc dung giai bang cach dong lanh-rd déng, va dich
dung giai té bao dwoc 1am sach manh t& bao bang cach ly tdm & téc dd thip (500 x g).
PEG dugc b sung (8% trong luo’ng/thé tich) vao dich ndi té bao chira ca protein ciu
tric va protein khong céu tric. U hdn hop nay trong khoang thoi gian tir 12 dén 18 gid
0 nhiét d6 4°C. Trong giai doan U nay, cic hat FMDV Kkét hop véi PEG. Khéang
nguyén duoc thu hdi bing cach ly tim & tdc do 16,000xg va thu gom két vién két tia
chtra PEG va virut. Dich ndi té bao, chira cac protein t& bao hoic protein khdng ciu
triic cua virut duge loai bo. Két vién, ma mang céc hat virut, sau d6 dugc rira béng
dung dich dém véi thé tich nho dé rira giai cac hat FMDV khoi PEG.

Mot phuong phéap khac dugc mé ta & ddy dwoc dua trén viée c¢b bang soi rdng,
dich ndi nudi cdy FMDV. Céc budc ciia phuong phap niy bao gdm loc lién tiép dé loai
b6 manh v té bao va nguyén lidu c6 kich thude 16n ra khéi moi trudong nudi ciy (cac
té bao BHK-21 duoc gy nhiém virut FMD va dugc dung giai bang cach déng bang-ra
dong). Nguyén lidu nudi cdy duge bom lién tiép qua vién nang loc ¢6 kich thuée 15 loc
bang 10pm, vién nang loc c6 kich thudce 18 loc bang 4,5um, cudi cing loc qua mang
loc ¢6 kich thuégce 18 loc bing 0,8um/0,2pum. Sau d6 dich loc nay dugc cd bang cach st
dung hop siéu loc lam bang soi rdng ma cho phép cic hat c6 kich thuéc nhd hon
0,01pm chay qua mang. Cac hat FMDV va nhiéu protein khong cdu trac duoc gitr lai
trong cot tudn hoan trong khi d6 chét 16ng va cac protein nhé hon di qua mang vao
dich thai. Cot tudn hoan duoc chay cho dén khi dich c6 dat téi thé tich mong muén,
thuong c¢6 ndng do gép 10 1an.

Fig.1 14 két qua thdm tach Tdy minh hoa su khac nhau vé chit luong gifta cac
khang nguyén dugc cd biang soi rong va khang nguyén duge két tia bang PEG. Khang
nguyén dugc cd bing soi réng chira mot lwong 16n cac protein cdu tric va protein
khong ciu trac nhu duoc thé hién trén hinh v& nay nhd nhudm thim tach Tay st dung
khang thé dic hiéu véi protein 3D, protein khong ciu tric FMDV lon phét va khéang
thé dic hiéu véi protein capsit (protein cdu tric). Nguoc lai, khang nguyén duogc két
tia béng PEG (duong 9) chira protein cdu tric nhung khéng chta protein 3D véi

lugng c6 thé phat hién dugc.

Vi du 2. Hi€u qua cia vacxin FMD chira td4 dugec TXO
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Dong vat va thu gom mau

Bo duc con Holdstein 6 dén 8 thang tudi c6 can nang tir 180 dén 230kg duoc st
dung trong nghién ctru nay. Cac con bd khéng mang khéang thé phan tmg véi FMDV
nhu dugc xac dinh boi thit nghiém 3D ELISA truéce khi ti€ém ching nhu dugce xac dinh
sau d6 tir cac mAu huyét thanh duoc 14y vao ngay 0. Toan bd 28 con bd dwgc nhét lai
véi nhau trong mdt chudng trong nha may thir nghiém bd BSL-3-Ag. Cac con bod dugc
cho an céc vién thirc &n v6i khiu phén an ddy du hodc vién alfalfa, véi nuéc va mubi
s&n c6 tiy thich. C4c con bd dugce 1am thich nghi v6i nha may 5 ngay trude ngay 0.
Céc con bo duogc didu tri trude d6 béng Bovi-Shield GOLD® 5, Micotil® 300,
Liquamycih@LA-200® va Dectomax®. Cac nhom bod (mdi nhém n=4) mang sb thé
lién tiép gén vao tai duoc goi 1a nhom didu tri.

- Khong c6 bt ky bién ¢b bt loi nao duoc din ching bang tai lidu sau khi tiém
chung. _ |

Céc 6ng mau c6 dung cu tach huyét thanh dé thu duoc cac mAu huyét thanh
dugc thu gom vao ngay 0 (trudc khi ti€m ching), 4, 7, 14, 21 (trudc khi thi), 24, 28,
31 va 42 tir tAt ca cac con bd. Cac miu huyét thanh dugc gitt dong lanh cho dén khi
thir nghiém sy c6 mit cia cac khang thé trung hoa chéng lai FMDV trong thtr nghiém
trung hoa huyét thanh (dugc bdo cdo dudi dang ham thuén nghich cia mirc pha lodng
huyét thanh cubi dé trung hoa 100 TCIDs, cia FMDV tuwong dong trong 50% 18) hoic
dé nghién ctru dap tmg khang 3Dpol (bing thir nghiém hdp thu mién dich gin két
enzym canh tranh).

Theo khuyén céo ciia OIE ("sb tay cac thir nghiém chén doan va vacxin ding
cho dong vat trén can"), thir hi€u qua vacxin & gia stic da tiém ching duoc tién hanh
bang cach tiém ching qua dudng trong da duéi ludi (intradermal lingual-IDL). O thoi
diém 21 ngay sau khi tiém ching, toan bd bod da tiém chung va bod chua tiém dugc tiém
ching IDL véi 10.000 BTID50'(50% lidu gy nhiém ¢ ludi bd) cia FMDV A24
Cruzeiro twong ddng dugc chia 1am 4 1in tiém chung mdi l4n 0,1ml véi 2.500
BTIDsy/0,1ml. Toan bo sé bd duge theo ddi trong 10 ngay sau khi thir dé danh gid su
tién trién bénh 1am sang nhu sdt, chay nudc mii, tiét nhidu nuéc dai, mit cam giac
thém 4n va/hodc di khap khiéng. Péanh gia 1am sang su xuét hién cic bong & méng

duogc tién hanh voi thude gidm dau (xylazin duoc dung IM & lidu 0,22mg/kg dé duy tri
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tinh trang nim nghiéng trong qué trinh tién hanh tha tuc) & ngay 21 (trude khi tiém) va

céc ngdy 24, 28 va 31. Thudc giam dau dugc thay bing tolazolin, IV, & lidu 2mg/kg.

Vacxin

Khang nguyén duoc diéu ché nhu dugc mé ta trong vi du 1. Dung dich gbc
khéng nguyén chira 5,51pg/ml khéng nguyén duogc diéu ché bang cach loc bing soi
rong (Prep A) hoic 10,26pg/ml khang nguyén dugc diéu ché bang cach két tia bing
PEG (Prep B).

Chi tiét vé& ché pham gdy mién dich dwoc st dung cho bd dugc dé cap trong
bang 1. M&i nhém gdém bén con.

Béng 1. Thiét ké nghién ciru

Nhém | Khang nguyén | Lwong/5 ml | Ta dwge/5 ml Thé tich dwoc
tiém, ml, IM
T01 | Khéng cb N/A PBS (Pbi chirng am) 5
T02 FMDYV (Prep 8 ug Dau khoéng nhe — 5
B)-Két tia SPAN®S0
bang PEG, TWEEN®80
T03 FMDV (Prep 2 g DEAE Dextran (100 mg); 1,25
B) Két tia bang SEQ ID NO: 8; 75% tinh khiét: 100 pg
PEG,
T04 FMDYV (Prep 0,5 ng 0,3125
B)-Két tua
bang PEG,
TO0S FMDV (Prep 8 ug 5
A) - Loc bang
soi rong,
TO06 FMDV 2 ug 1,25
(PrepA)-Loc
bang soi rbng,
TO7 FMDV (Prep 0,5 png 0,3125
A)-Loc bing
soi rong,
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Ché phim gdy mién dich néu trong cac nhém T02 dén T06 dugc lam ddng nhét
vao ngay tiém ching va dugc s dung cho bo vao ngay 0.

Su dai dﬁng cua bénh dugc danh gid 1a sy c6 mit hay khong c6 mat cua virut
(ARN virut FMDV va/hodc FMDV lay nhiém) dugc xac dinh bing cach sir dung cé
phuong phép phan 13p virut va rRT-PCR dinh lugng. Cac doan mdi dugc sir dung cho
rRT-PCR dinh lugng 14 nhu sau:

Mdi xudi (SEQ ID NO: 28):  GACAAAGGTTTTGTTCTTGGTCA
M3di nguge (SEQ ID NO: 29): TGCGAGTCCTGCCACGGA

Maiu do Tagman: (gen bdo cdo FAM, gen dép tit TAMRA, SEQ ID NO: 30)
TCCTTTGCACGCCGTGGGAC

Hiéu gi4 trung hoa huyét thanh d6i véi FMDV duoc thé hién tém tit trong bang
2.

Bang 2-Hiéu gi4 trung hoa huyét thanh

Nhom diéu Hiéu gi4 trung hoa huyét thanh

tri Ngay 0 Ngay 21 Ngay 42
Tot 045" 045" | 26"
02 045" 1,64° 284"
103 045" 0,90° 239"
Tod 0,45" 0,76 274"
105 045" 155° 208"
106 045" 081" 236"
107 045" 0,54" 268"

*P¢C4c nhém didu trj c6 ciing chir c4i trong mdi ngay khong khac nhau déng ké & alpha=0,05

Céc diu hiéu cua FMDV duoc ghi lai 1a sy ¢c6 mat (1) hodc khong c¢6 mit (0)
céc bong & mong, tirc 1 sy c6 mit bong trén mot méng duoce cho 1 diém, sy c6 mit
bong chi trén hai méng cho 2 diém va bong trén ¢4 bdn méng cho 4 diém. Mot khi bo

dugc cho diem 4, dugc coi nhu c6 diém 4 trong sudt nghién ctu.
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Diém s0 cua timg con bd d6i v6i mdi méng va d6i véi mdi ngay thir nghiém

dugc néu trong bang 3. O bang 4, thé hién tém tit diém sd clia mdi con bod cho du ¢6

bong & méng bt ky khay khong.

Bang 3 — Liét ké timg con bo ¢6 diém sb theo bong FMDV

Ngay nghién ctru
21 24 28 31
Vi tri Vi tri Vi tri Vi tri
CHA CHA CHA CHA
N CHA N CHA N CHA N CHA
TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N | CHA
6C| N |TRU| N |6C| N |TRU| N |6C| N |[TRU| N |6C| N |TRU| N
BEN | SAU| OC | SAU |BEN | SAU| OC | SAU |BEN | SAU| OC | SAU |BEN | SAU| GC | SAU
TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN
I |TRAI|PHAI |PHAI| 1 |TRAI|PHAI|PHAI| I |TRAI|PHAI|PHAI| I |TRAI|PHAI | PHAI
N
h
6
m
di
&
u
tr
il Bo
T|RI4| 0 0 0 0 0 1 0 1 1 1 1 1 1* | 1* 1* 1*
0] -84
1
RI4| 0 0 0 0 1 1 1 1 1* | 1% 1% 1% 1* | 1% 1% 1*
-85
Rl4| 0 0 0 0 0 1 0 0 1 1 1 1 1% | 1% 1* 1*
-86
RI4| 0 0 0 0 1 1 1 1 1* | 1x 1* 1* 1% | 1% 1* 1*
-87
T|RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
72
RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
73
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Ngay nghién ctu
21 24 28 31
Vi tri Vi tri Vi tri Vi tri
CHA CHA CHA CHA
N CHA | N CHA N CHA N CHA
TRU|{CHA| N |[CHA |[TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N | CHA
6C| N |TRU| N |6C| N |TRU| N |6C| N |[TRU| N |6C| N |TRU| N
BEN | SAU | OC | SAU |BEN | SAU| GC | SAU |BEN |SAU| GC | SAU | BEN | SAU | GC | SAU
TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN
I |TRAI|PHAI |PHAI| 1 |TRAI|PHAI|PHAI| I |TRAI|PHAI|PHAI| I |TRAI|PHAI |PHAI
h
6
m
di
&
u
tr
i| Bod
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-74
RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
75
T|RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01 -76
RI4| 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0
77
R14| 0 0 0| 0] 0 0 0 0 0 0 0 0 0 0 0 0
78
RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
=79
T|RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-80
4
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Ngay nghién ciru
21 24 28 31
Vi tr Vi tri Vi tri Vi tri
CHA CHA CHA CHA
N CHA N CHA N CHA N CHA
TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N | CHA
6C| N |TRU| N 6C| N |TRU| N |6C| N |TRU| N |6C| N |TRU| N
BEN | SAU | GC | SAU | BEN | SAU| OC | SAU |BEN | SAU| GC | SAU | BEN | SAU| GC | SAU
TRA | BEN | BEN BEN TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN
I |TRAI|PHAI |PHAI| 1 |TRAI|PHAI |PHAI| 1 |TRAI|PHAI|PHAI| I |TRAI|PHAI | PHAI
N
h
6
m
di
&
u
tr
i| Bo
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
81
R14| 0 0 0 0 | o 0 0 0 0 0 0 0 0 0 0 0
-82
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-83
T|R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0| -60
5
RI14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-61
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-62
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-63
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Ngay nghién ciru
21 24 28 31
Vi tri Vitri Vi tri Vi tri
CHA CHA CHA CHA
N CHA N CHA N CHA N CHA
TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N | CHA
6C| N |TRU| N |6C| N |TRU| N |6C| N |TRU| N |6c| N |TRU| N
BEN | SAU | GC | SAU |BEN | SAU | GC | SAU | BEN | SAU| GC | SAU |BEN | SAU | 6C | sAU
TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN
I |TRAI|PHAI |PHAI| 1 |TRAI|PHAI|PHAI| 1 |TRAI|PHAI|PHAI| I |TRAI|PHAI | PHAI
N
h
6
m
di
]
u
tr
i| Bo
T|RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-64
6
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-65
RI14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-66
RI14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-67
T|R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0| -68
7
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-69
RI4| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
=70
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Ngay nghién ctru

21 24 28 31
Vi tri Vi tri Vi tri Vi tri
CHA CHA CHA CHA
N CHA N CHA N CHA N CHA
TRU|CHA| N |CHA |[TRU|CHA| N |CHA |TRU|CHA| N |CHA |TRU|CHA| N | CHA
6C| N |TRU| N |6C| N [TRU| N |6C| N |[TRU| N |6C| N |TRU| N
BEN | SAU | GC | SAU |BEN | SAU| OC | SAU | BEN [SAU| OC | SAU |BEN | SAU| OC | SAU
TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN | TRA | BEN | BEN | BEN
I |TRAI|PHAI |PHAI| I |TRAI|PHAI|PHAI| 1 |TRAI|PHAI |PHAI| 1 |TRAI|PHAI |PHAI
h
6
m
di
&
u
tr
i| Bo
R14| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*Pugc ty dong cho diém 1 vi tAt c cic méng clia bod nay da ¢6 bong trudc ¢ tat ca bon méng.

Bang 4 —-Cho diém theo bong FMDV — bét ky vi tri méng nao c¢6 bong

Ngay nghién ciru

21 24 28 31
Nhom diéu tri |Bo
TO1 R14-84 Khéng Co Cé Co*
R14-85 Khéng Co Co* Co*
R14-86 Khong Cé Co Co*
R14-87 Khéng Co Co* Co*
T02 R14-72 Khéng | Khong | Khéng Khong
R14-73 Khong | Khong | Khéng Khéng
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Ngay nghién ciru
21 24 28 31
Nhém diéu tri |Bo
R14-74 Khéng | Khong | Khong Khéng
R14-75 . Khéng | Khong | Khong Khong
TO3 R14-76 Khéng | Khong | Khong Khoéng
R14-77 Khoéng Cé Co Cé
R14-78 Khéng | Khong | Khong Khoéng
R14-79 Khéng | Khoéng | Khoéng Khong
T04 R14-80 Khéng | Khong | Khong Khéng
R14-81 Khéng | Khong | Khong Khéng
R14-82 Khéng | Khong | Khong Khoéng
R14-83 Khéng | Khong | Khong Khoéng
TO05 R14-60 Khong | Khong | Khong Khong
R14-61 Khéng | Khong | Khong Khoéng
R14-62 Khoéng | Khong | Khong Khoéng
R14-63 Khéng | Khong | Khéng Khoéng
T06 R14-64 Khéng | Khong | Khong |  Khéng
R14-65 Khéng | Khéng | Khéng Khéng
R14-66 Khoéng | Khong | Khong Khong
R14-67 Khéng | Khong | Khong Khoéng
TO7 R14-68 Khéng | Khong | Khong Khoéng
R14-69 Khéng | Khong | Khéng Khoéng
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Ngay nghién ciru
21 24 28 31
Nhém diéu trj |Bo
R14-70 Khéng | Khong | Khong Khoéng
R14-71 Khéng | Khong | Khong Khoéng

*Pugc ty dong cho diem 12 c6 vi tat ca cAc méng ciia bd nay da cb bong trude & tat ca bon méng

T4t c4 céc con bd & nhém TO1 (di chitng 4m) déu biéu hién bong & méng bt
dau vao ngay 24. Vo cdc ngdy 28 va 31, tit ca cac méng & toan bd sd bo trong nhém
TO1 dugc nhan thdy 1a déu c6 bong. Nguoc lai, cling quan sat thdy tit ca cdc nhém
ngoai trir nhém T03 (liéu 2pg FMDV dugc két tua bang PEG) dugc bao vé hoan toan
(trc 13, khdng ¢6 bong nuéc & moéng), trong d6 con bo (R14-77) duge cho diém 1 vao
céc ngdy 24, 28, va 31. Hidu qua cta cic ché phim giy mién dich dugc thir nghiém
d6i voi truong hop 1ay nhidm dai dang dugc thé hién trong céc bang 5 va 6. Sy dai
déng duoc xac dinh 1a sy ¢6 mit virut 1dy nhiém hoic ARN virut trong dich héu-thl_rc
quéan (thu dugc bang cdc “Probang”) sau 28 ngay sau khi thtr (ngay 49 sau khi tiém
chiing, nhu dugc thé hién trong cac bang 5 va 6). Trong bang 5, cac két qua rRT-PCR
dinh luong cia timg con bo va trung binh binh phuong nhé nhét dugc bién ddi nguoc
ctia sb ban sao ARN FMDV & nhém diéu tri mdi mL tir cac mau thu duoc tir cbe
probang dugc thé hién. Trong bang 6, cac két qua cua thtr nghiém phﬁnwlép virut trong
1n5uﬂn1duqcbﬁngcéc;nobangduqcbéocéoduéidangduongtﬁﬁlhoacénlﬁnh.Céc
gia tri dudi 1,87 trong bang 5 dugc cho diém 12 ‘4m tinh’ do gi6i han phat hién cia thir
nghiém.

Bang 5 — Liét ké cac két qua rRT-PCR Probang & ting con bod va trung binh binh phuwong nhé nhét

dugc bién ddi ngwoc moéi nhém diéu tri

Ngay 38 | Ngay 42 | Ngay49 | Ngay 52

Kétqua | Kétqua | Kétqua | Két qua

Nhém diéu tri thir thir thir thir
s6 Bo nghi¢ém | nghiém | nghiém | nghiém
TO1 R14-84 4,29 4,72 <1,87 3,83
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Ngay 38 | Ngay 42 | Ngay 49 | Ngay 52
Kétqua | Kétqua | Kétqua | Két qué
Nhém diéu tri thir thir thir thir
sb Bo nghiém | nghiém | nghiém | nghiém

TO1 R14-85 4,26 6,01 5,14 4,7
TO1 R14-86 <1,87 3,62 <1,87 <1,87
TO1 R14-87 <1,87 <1,87 <1,87 <1,87
Trung binh nhém 1,999 3,130 1,432 1,992
T02 R14-72 <1,87 <1,87 <1,87 <1,87
TO02 R14-73 <1,87 <1,87 <1,87 <1,87
T02 R14-74 <1,87 <1,87 <1,87 %1,87
TO02 R14-75 <1,87 <1,87 <1,87 <1,87
Trung binh nhém 0,935 0,935 0,935 0,935
TO03 R14-76  [4,98 4,68 <1,87 <1,87
TO03 R14-77 5,52 3,43 <1,87 <1,87
TO03 R14-78 <1,87 4,35 <1,87 53
TO03 R14-79 <1,87 <1,87 <1,87 <1,87
Trung binh nhém 2,214 2,843 0,935 1,443
T04 R14-80 <1,87 <1,87 4,88 4,59
T04 R14-81 5,08 4,01 3,98 4,65
TO04 R14-82 <1,87 4,47 6,12 4,32
T04 R14-83 <1,87 <1,87 <1,87 <1,87
Trung binh nhém 1,427 1,990 3,247 3,047
TO5 R14-60 <1,87 <1,87 <1,87 <1,87
TOS R14-61 <1,87 <1,87 <1,87 <1,87
TOS R14-62 4,75 <1,87 <1,87 <1,87
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Ngay 38 | Ngay 42 | Ngay 49 | Ngay 52
Kétqua | Kétqua | Kétqua | Két qua
Nhém didu trj thir thir thir thir
s6 Bo nghiém nghiém nghiém | nghiém
TOS R14-63 <1,87 <1,87 <1,87 <1,87
Trung binh nhém 1,404 0,935 0,935 0,935
T06 R14-64 <1,87 <1,87 <1,87 <1,87
T06 R14-65 4,10 4,11 <1,87 3,39
T06 R14-66 <1,87 <1,87 <1,87 <1,87
T06 R14-67 4,14 5,08 5,18 4,82
Trung binh nhom 1,963 2,067 1,434 1,944
T07 R14-68 <1,87 <1,87 <1,87 <1,87
T07 R14-69 <1,87 <1,87 <1,87 <1,87
T07 R14-70 <1,87 <1,87 <1,87 <1,87
T07 R14-71 5,34 5,46 4,49 3,7
Trung binh nhém 1,445 1,453 1,384 1,319
Béng 6 — Phan 1p virut trong mau probang — Liét ké tirmg con bod
Ngay nghién ctru
38 42 49 52
Nhom diéu trj Bo
TO1 R14-84 Duong tinh | Duong tinh | Duong tinh | Duong tinh
R14-85 Duong tinh | Duong tinh | Duong tinh | Duong tinh
R14-86 Am tinh Amtinh | Amtinh | Amtinh
R14-87 Am tinh Amtinh | Amtinh | Amtinh
T02 R14-72 Am tinh Amtinh | Amtinh | Amtinh
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Ngay nghién cuu

38 42 49 52
Nhém diéu tri Bo
R14-73 Am tinh Amtinh | Amtinh | Amtinh
R14-74 Amtinh | Duongtinh | Amtinh | Am tinh
R14-75 Am tinh Amtinh | Amtinh | Amtinh
TO3 R14-76 Duong tinh | Duong tinh | Amtinh | Duwong tinh
R14-77 Duong tinh | Duongtinh | Amtinh | Am tinh
R14-78 Duong tinh | Duong tinh | Duong tinh | Duong tinh
R14-79 Am tinh Amtinh | Amtinh | Am tinh
T04 R14-80 Duong tinh | Amtinh | Duong tinh | Dwong tinh
R14-81 Duong tinh | Duong tinh | Duong tinh | Duong tinh
R14-82 Duong tinh | Duong tinh | Duong tinh | Duong tinh
R14-83 Duong tinh | Duong tinh | Duong tinh | Duong tinh
TOS R14-60 Am tinh Amtinh | Amtinh | Am tinh
R14-61 Am tinh Amtinh | Amtinh | Amtinh
R14-62 Am tinh Amtinh | Amtinh | Amtinh
R14-63 Am tinh Amtinh | Amtinh | Am tinh
TO06 R14-64 “Am tinh Amtinh | Amtinh | Amtinh
R14-65 Duong tinh | Duong tinh | Duong tinh | Duong tinh
R14-66 Am tinh Amtinh | Amtinh | Am tinh
R14-67 Duong tinh | Duong tinh | Duong tinh | Duong tinh
TO7 R14-68 Am tinh Amtinh | Amtinh | Am tinh
© R14-69 Am tinh Amtinh | Amtinh | Amtinh

-36-




32036

Ngay nghién ciru

38 42 49 52

Nhém diéu tri Bo

R14-70 Am tinh Am tinh Amtinh | Am tinh

R14-71 Duong tinh | Duong tinh | Duong tinh | Duong tinh

Péi v6i nhém 1 (déi ching dung dich nudc muéi), ba con bo it nhit mot 1an
duong tinh d6i véi FMDV bing rRT-PCR va hai con bo ludn dwong tinh déi vé6i su
phén 13p virut.

O nhém TO02, chua timg phét hién thiy con bd ndo mang virut FMDV bang thir
nghiém rRT-PCR, tuy nhién mot con bd (R14-74) duoc nhéan thdy 14 duong tinh bang
thtr nghiém phén 1ap virut chi & mét thoi diém (Ngay 42: ngay 21 sau khi thtr) nhung
sau d6 lai Am tinh (ngdy 49: va 52, ching t6 khong c6 sy 1ay nhidém dai déng. Cac con
bo khac trong nhém T02 khéng mang FMDV c6 thé phat hién duge bang rRT-PCR
hoic bang thir nghiém phan 14p virut vao ngay 38 va sau do.

O nhém T03, mét con bod (R14-79) dugc bao v€ hoan toan khdi sy lay nhiém
FMDV, hai con bd ¢6 biéu hién sy ¢6 mit FMDV (hoac béng rRT-PCR hoiéc béng thi
nghiém phan l4p virut) vao ba hodc bdn ngay thir nghiém va mét con bd (R14-77) ¢6
biéu hién sy c6 mat FMDV béng cd hai thr nghiém vao cac ngay 38 va 42, nhung sau
d6 thi khong. |

O nhoém TO04, tit ca cac con bo déu c6 bidu hién sy tdn tai dai déng cua FMDV
bang mét hoic hai thir nghiém xuyén subt dén ngay 52.

O nhém T05, mot con bod (R14-62) c6 biéu hién su c6 mit cua virut nay chi vao
ngdy 38 bing thir nghiém rRT-PCR nhung khong phat hién thdy bing thir nghiém
phan 1ap virut va virut khong dugc phét hién bing mot trong hai thir nghiém sau do.
FMDV khéng dugc phat hién bing thir nghiém rRT-PCR hogic bing thtr nghiém phan
1ap virut & thoi diém bét ky ddi v6i ba con bd con lai & nhém TO5.

O nhém T06, hai con bd dugc béo vé hoan toan khéi sy dai déng trong khi d6
hai con bo con lai dwong tinh duoc phat hién bang thir nghiém rRT-PCR hoic thi

nghiém phén lap virut & moi thoi diém thir nghiém.
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O nhém TO7, ba trong s6 bbn con bd dugc bao vé hoan toan trong khi dé6 mot
con (R14-71) duong tinh d6i vé6i ca thir nghiém rRT-PCR va phuong phép phan lap
virut & mdi thoi diém.

Bang 7 thé hién tom tit cac két qua cua céc thir nghiém vé sy dai ding. Céac con
bd dugc coi 1a khong c6 biéu hién dai ddng néu khong thir nghiém nao trong sb cac thir
nghiém rRT-PCR hodc céc thir nghiém phéan 18p virut phét hién ra FMDYV vao ca ngay
49 (28 ngay sau khi thir) va ngay 52 (31 ngay sau khi thi).

Bang 7 Tén suét dai déng va khong dai déng

Diéu tri % dai ding | % khéng dai diing
TO1 (dung dich nuéc mudi) 50 50
T02 (FMDV két tua bang PEG— | 0 100
8ug)

T03 (FMDV két tia bang PEG— | 50 50
2pg)

T04 (FMDV két tia bang PEG— | 100 0
0,5pg) _

TO5 (FMDV loc bang soirdng - | 0 100
8ug)

T06 (FMDV loé bang soirdng - | 50 50
2pg)

T07 (FMDV loc bang soiréng — | 25 75
0,5ug)

Chi hai trong s§ tdm con st dung 8pg khang nguyén (cac nhém T02 va TOS)
ting c6 biéu hién su c6 mat cua virut va chi trong mgt ngay (mdi con ¢ biéu hién vao
ngay 37 va 42). Céc con con lai trong cdc nhém ndy dugc bao vé hoan toan. Thiy rang
su c6 mit cua virut khong duoc phat hién & ca hai thoi diém 28 va 31 ngay sau khi bi
nhiém, khdng con nao trong sd cac con st dung 8ug khang nguyén dugc nhan thy 1a
bi nhiém dai dang. Nam trong s tdm con st dung 2pg khang nguyén (cdc nhém TO03
va T06) c6 biéu hién nhiém virut dai déng. Bén trong s6 tam con st dung 0,5pug khang
nguyén (cic nhém T04 va T07) c6 biéu hién nhiém dai ding.

N6i chung, cac két qua nay cho thiy su bao vé khoi su nhiém dai ding virut

FMDYV 6 céac con dugc su dung 8ug khang nguyén, va ciing duong nhu 1a qua trinh
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tinh ché khang nguyén _béng cach loc bing soi réng 13 ¢ lgi hon so véi viée két tua
bing PEG. Su khéc nhau chinh gifta hai ché pham khang nguyén 14 su c6 mit cia cic
protein khong céu triic ngoai cc protein cdu tric trong ché phdm loc bing soi rdng.
Do d6, khong bi gi6i han & 1y thuyét, dudng nhu 13 chit lwong ciia dap (ng mién dich
dugc gy ra boi cac vacxin trong d6 khédng nguyén chira ca protein cu tric va protein
khong cAu tric, va cu thé 1a protein 3D, 1a ¢6 hiéu qua hon trong viéc ngan ngira sy dai
ding cia FMDV, nhu dugc minh hoa trong bang 8.

Bang 8. Hiéu qua ctia phuong phép diéu ché khang nguyén dén dap img mién dich

Nhém diéu trj % dai ding % khéng dai ding

TO1 (dung dich nuéc mudi) 50% (2 trong s6 4) 50% (2 trong s6 4)

Prep A (soi rong, cac nhém T05-T07 két hop) 25% (3 trong s6 12) | 75 % (9 trong sb 12)

Prep B (két tia bang PEG, c4c nhom T02-T04 két | 50% (6 trong sb 12) 50% (6 trong sb 12)
hop)

TAt ca cac cong bb duoc vién din trong ban mé ta, ca cong bd patent va cong
bd khong patent, 12 da biét dbi voi ngudi co k¥ nang trung binh trong linh vuc k¥ thuét
ndy. Tt ca cac cong bd nay duge dua vao d4y bang cach vién din nhu thé timg cong
bb duoc thé hién cu thé va riéng r€ nhu dugc dua vao day béng céach vién dan.

Mic du, sang ché dugc md ta & day c6 vién din dén cac phuong 4n cu thé,
nhung cin hiéu ring cic phuong 4n nay chi nhdm minh hoa céc quy tic va céc ung
dung ctia sang ché. Do d6, cn hiéu ring nhidu cai bién c6 thé dwoc tién hanh cho céc
phuong 4n minh hoa va céc diéu chinh khéac c6 thé dwoc thuc hién ma khong nim
ngodi pham vi va tinh thin cta sang ché nhu duoc xac dinh béi yéu ciu bao ho dudi

day.
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Yéu ciu bao hd

1. Ché phim giy mién dich chira thanh phin khang nguyén va thanh phan ta duoc,
trong do:

a) thanh phan ta dugc bao gdm nhil twong chira diu, oligonucleotit kich thich
mién dich, va dietylaminoetyl (DEAE) Dextran; va

b) thanh phin khang nguyén 13 thanh phin virut FMD (bénh 1& mdm long
méng) véi lugng nim trong khoang tir 0,5 dén 10pg hoidc 6 dén 20pg mdi lidu.
2. Ché phdm gay mién dich theo diém 1, trong d6 oligonucleotit kich thich mién dich
chtra CpG.
3. Ché phdm gay mién dich theo diém 1, trong d6 oligonucleotit kich thich min dich
bao gdm it nhat 15 nucleotit lién tiép néu trong SEQ ID NO: 8.
4. Ché pham gdy mién dich theo diém 1, trong d6 pha diu nay c6 mit vé6i luong 1én
dén 80% thé tich/thé tich cia ché pham.
5. Ché phdm gy mién dich theo diém 1, trong d6 pha dau chiém 50,01% dén 55% thé
tich/thé tich ctia ché pham.
6. Ché pham gdy mién dich theo diém 1, trong d6 thanh phén ta dugc bao gdm SEQ
ID NO: 8 va dietylaminoetyl (DEAE) Dextran.
7. Ché phdm giy mién dich theo diém 6, trong d6 DEAE Dextran c6 mit vé6i lugng
nam trong khoang tir 6 dén 200mg mbi lidu.
8. Ché phdm gay mién dich theo diém 7, trong d6 oligonucleotit kich thich mién dich
¢6 mit véi lugng nim trong khoang tir 6 dén 200pg mai lidu.
9. Ché pham gay mién dich theo diém 1, trong d6 thanh phén virut FMD 14 ché phim
chtra ching Cruzeiro cta virut FMD.
10. Ché pham gy mién dich theo diém 9, trong d6 ching Cruzeiro cua virut FMD nay
dugc thao tac di truyén.
11. Ché phdm giy mién dich theo diém 10, trong d6 chung Cruzeiro cua virut FMD
nay bi mét ving ma hoa trinh tu dan (LL).
12. Ché phdm giy mién dich theo didm 11, trong d6 chung Cruzeiro cia virut FMD
chtra chi thi khang nguyén am tinh dugc dwa vao mot hodc ca hai protein khong cu

tric 3D va 3B cua virut.
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13. Ché phdm gay mién dich théo diém 10, trong d6 chung Cruzeiro cta virut FMD
ndy chura protein capsit khéc loai.
14. Ché phdm gay mién dich theo diém 13, trong d6 protein capsit khac loai c6 ngudn
géc tr ching dugc chon tir Asial, Turkey06, OlCampos, C3Indaial, va A2001-
Argentina.
15. Ché phidm gdy mién dich theo diém 13, trong d6 ché phdm nay chira DEAE
Dextran véi lugng ndm trong khoang tir 6 dén 200mg mdi 1idu, va oligonucleotit kich
thich mién dich chira it nhit 15 nucleotit lién tiép néu trong SEQ ID NO:8 ¢6 mit véi
lwong ndm trong khoang tir 6 dén 200pg mdi lidu.
16. Ché pham gy mién dich theo diém 1, trong d6 thanh phan khang nguyén la:

a) virut FMD vé6i lwong nim trong khoang tir 0,5 dén 6pg mdi lidu; hodc

b) virut FMD vé&i lugng nam trong khoang tir 0,5 dén 4pg mai lidu; hodc

¢) virut FMD véi lwgng ndm trong khoang tir 0,5 dén 2pg mdi lidu; hodic

d) virut FMD véi lugng nim trong khoang tir 0,5 dén 1,5pug mai lidu; hodc

e) virut FMD véi lwong ndm trong khoang tir 6 dén 20pg mdi lidu; hodic

f) virut FMD véi lwong nim trong khoang tir 8 dén 20pg mbi lidu; hodic

g) virut FMD véi lugng ndm trong khoang tir 8 dén 12pg mdi lidu; hoic

h) virut FMD véi lugng nim trong khoang tir 6 dén 18pg mdi lidu.
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<130> ZP000077
<160> 30

<170> Patent phién ban 3.5

<210> 1
<211> 23
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Oligonucleotit CpG

<400> 1
tcgtcgacga tcggcgcgcg ccg

<210> 2
<211> 23
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Oligonucleotit CpG

<400> 2
tcgacgtcga tcggcgcgceg ccg

<210> 3
<211> 24
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Oligonucleotit CpG

<400> 3
tcgacgtcga tcggcgegeg ccgt

<210> 4
<211> 23
<212> ADN

<213> Trinh tuy nhéan tao

<220>
<223> Oligonucleotit CpG
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<220>
<221> dic diém khac
<222> (1) ..(1)

<223> 5'-TIodo-2'-deoxyuridin

<400> 4 ,
ncgacgtcga tcggcgcgcg ccg

<210> 5
<211> 24
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Oligonucleotit CpG

<220>
<221> dic diém khéac
<222> (1)..(1)

<223> 5'-Iodo-2'-deoxyuridin

<400> 5
ncgacgtcga tcggcgcgcg ccgt

<210> 6
<211> 24
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Oligonucleotit CpG

<220>
<221> d&c diédm khéac
<222> (1).. (1)

<223> 5'-TIodo-2'-deoxyuridin

<400> 6
ncgacgtcga tcggcgcgcg ccgt

<210> 7
<211> 23
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Oligonucleotit CpG

<220>
<221> dic diém khac
<222> (1)..(1)

<223> 5'-Etyl-2'-deoxyuridin

<400> 7

23

24

24
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ncgacgtcga tcggcgcgcg ccg

<210> 8
<211> 24
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Oligonucleotit CpG

<220>

<221> d&c diém khac

<222> (1)..(1)

<223> 5'-Iodo-2'-deoxyuridin

<400> 8
ncgtcgacga tcggcggccg ccgt

<210> 9
<211> 24
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> O0Oligonucleotit CpG

<220>
<221> dic diém khac
<222> (1)..(1)

<223> 5'-Iodo-2'-deoxyuridin

<400> 9
ncgtcgacga tcggcggccg ccgt

<210> 10
<211> 23
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Oligonucleotit CpG

<400> 10
tcgtcgacga tcggcgcgeg ccg

<210> 11
<211> 20
<212> - ADN

<213> Trinh tu nhén tao

<220>
<223> ARN
<400> 11

uuguuguugu uguuguuguu
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<210> 12

<211> 20

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> ARN

<400> 12

uuauuauuau uauuauuauu

<210> 13

<211> 19

<212> ADN

<213> Trinh ty nhén tao
<220>

<223> ARN

<400> 13

aaacgcucag ccaaagcag

<210> 14

<211> 21

<212> ADN

<213> Trinh ty nhédn tao
<220>

<223> ADN/ARN

<220>

<221> d&c didm khac
<222> (11)..(17)
<223> ribonucleotit
<400> 14

tcgtcecgtttt guuguguttt t

<210> 15

<211> 10867

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Nucleotit dung hop: Virut g&y bénh tay chédn miéng (FMDV)
Rhinovirut Typ 2 cua bd (BRV2)

<400> 15

ggggccggcc aatccagtcc ggcgaccggc tcgcagaacc aatctggcaa cactggcagce

ataattaaca actactacat gcagcaatac cagaactcca tggacacaca gttgggagac

aatgccatca gtggaggctc caacgagggc tccacggaca caacttcaac acacacaacc

aacactcaaa acaatgactg gttctcgaag ctcgccagtt cagcttttac cggtctgttce
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ggtgcactgc
accabccgca
tactccacag
gtgcaggcag
ggacacctgg
gactcgtacg
ttcaacggcg
gagaaatacc
gcccacatca
ccctggacat
caaatcaagg
tcgaaagagg
gacccgaaga
cctgggcgcet
gacgacggga
gacctttccc
tacacacagt
aaggcccgat
gaaagggctyg
ttctcaatcc
acaatcaacg
gacaccttgg
cccegecage
aactacggcg
gacagatttg
caccaacacg
gaaattgttg
gccctgttga
ctcccctaca

gctgtgggtg

tcgccgacaa
acgggcacac
aggaggacca
agagattcta
aaaagctgga
cctatatgag
ggtgcctcect
aactcaccct
cggtccccta
tggttgtcat
tctacgccaa
ggattttccc
cagctgaccc
tcaccaacct
aaccgtacgt
ttgccgcaaa
actctggcac
acatggtggc
cccactgcat
cgtacgtatc
tacagggatg
tcgtgtcggt
agaccaccgc
gtgagacaca
tgaagatcca
gtctggtggg
tacggcacga
acaccagcaa
ctgcgccgca

gttcaggcag

gaagacagag
cacctcgacg
cgttgctggg
caaaaagtac
gctccecgtcece
aaatggctgg
ggtggccatg
tttccecgecac
ccttggtgtg
ggtcgtgtcg
caﬁagctccg
ggttgcatgt
tgcttatggce
gttggacgtg
caccacgcgg
acatatgtcc
catcaatttg
ctacatccca
tcacgctgaa
cgccgcggat
ggtctgcatc
tagcgececggce
taccggggaa
aatccagaga
aagcttéagc
tgccttgetg
aggcaatctg
ccccactgcece
ccgtgtgcetg

aagaggcgac
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gaaacgacac
acccaatcga
cccaacacat
ttgtttgact
gaccaccacg
gatgttgagg
gtacctgaat
cagtttatta
aacaggtatg
ccacttacgg
acctatgttc
gcggacggtt
aaggtgtaca
gccgaagcegt
acggatgaca
aacacatacc
catttcatgt
cctggggtgg
tgggacactg
tacgcgtaca
taccaaatta
aaagactttg
tcagcagacc
cgtcaccaca
ccaacacatg
cgtgcagcca
acctgggtgc
tacaacaagg
gcaacagtgt

atggggtctc
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ttcttgagga
gtgtgggtgt
cgggcctgga
ggacaacgga
gtgtctttgg
tgtccgectgt
ggaaggaatt
gccccagaac
atcagtacaa
tcaacaacac
acgtggccgg
acggaggatt
acccgcctag
gtcccacttt
cccgactttt
tgtcagggat
tcacaggttc
agacaccacc
gactaaactc
cagcgtctga
cacacgggaa
agttgcgcecet
cggtcaccac
cggacattgg
tcattgacct
cgtactactt
ccaacggcgc
caccattcac

acaacgggac

tcgeggegeg

ccgcatcctc
cacacacggg
gacgcgagtg
caaggcattt
acacttggtg
tggcaaccag
tgacacacgg
taacatgact
gaagcataag
tagtgcggca
tgaactcccc
ggtgacgaca
gactaactac
cctctgettt
ggccaagttt
tgctcagtac
cactgattca
ggacacacct
caaattcact
cacggcagaa
ggctgaaaat
cccgattgac
caccgtggag
tttcatcatg
catgcagact
ttctgacctg
ccctgaatca
gagactcgct
gagtaagtat

agtcgtgaaa

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



cagcttcctg
gtgcgcatga
tcgcaagaca
ctgcttaagc
aggtcaaact
aagcacggac
aaagccatca
agccgcctgt
atcatgctgg
tccgactcgce
attctgttag
cttgagagag
aagaacggcg
atagcctcag
cagcaggacc
cgccaagcgt
ccggcaccca
cagggcaaga
aggaccgatt
cagactgtcg
ttcgcccaaa
ggcaaaccct
ccgaggacta
agcgccaagg
actcacacca
gttgaaatga
taccaactgg
ccgattttca
aaaggacagc
gaggagctcc

aaggaaaact

cttcatttaa
aacgggccga
ggcacaagca
tagccggaga
tttccaagct
ctgactttaa
ggaccggtct
cgtgcatggc
ctgacaccgg
tctccagtct
ccgggttggt
cagagaaaca
agtggctggt
aagaaaagtt
tcaacgaccc
gtttgaagag
gcaggtcgag
gtttccttgce
cagtttggta
ttgtgatgga
tggtttcaac
tcaacagtaa
tggtgtgcce
acgggtacaa
acccagtggc
agagaatgca
ttcaagaggt
aacagatctc
acgaggcagc
ggccgctceat

ttgagattgt

ctacggtgca
gctctactgce
aaagatcatt
cgttgagtcc
ggtagacaca
ccggttggtg
tgacgaggcc

cgctgtggca

tctcgagatt

cttccacgtg
caaggtcgcc
gctcaaagca
caaattgatc
tgtcaccacg
aagcaagtac
cgggaacgtc
acccgagccce
aaacgtgctc
ctgccecgect
cgatttgggc
aacggggttc
ggtcatcata
tgatgccctg
aattaacaac
aatgtttcag
acaagatatg
gattgagcgg
aattccttcc
aattgaattc
ccaacaaacc

tgccctatgt
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atcaaggccg
cccagaccgce
gcaccagcaa
aaccctgggce
atcaaccaga
tcecgettttg
aagccctggt
gcacggtcaa
ctggacagca
ccggccccecg
tcgagtttct
cgtgacatca
cttgccatcc
acagacttgg
aaggaagcca
cacattgcca
gtggtcgttt
gcacaagcaa
gaccctgacc
cagaaccccg
atcccgcececca
gcaaccacca
aaccggaggt
aaattggaca
tacgactgtg
ttcaagcctc
gtggagctcc
caaaaatccg
tttgagggca
tcatttgtga

ctgaccctcc
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acgccatcca
tgttggcaat
agcagcttct
ccttcttcett
tgcaggaaga
aggagttggc
acaagcttat
aggacccagt
ccttcgtegt
tcttcagttt
tceggtccac
acgacatttt
gcgactggat
tacctagcat
aggagtggct
acctgtgcaa
gcctcecgtgg
tctctaccca
acttcgacgg
acggcaaaga
tggcatcgct
acctgtactc
ttcactttga
tcatcaaagc
cccttctcaa
aaccacccct
acgagaaggt
tgttgtactt
tggtgcacga
aacgcgcecttt

tggccaacat

cgaacttctc
agaggtgtct
gaattttgac
ctccgacgtt
cafgtccaca
cactggagtg
caagctcctg
ccttgtggcecce
gaagaagatc
cggagccccg
gcccgaagac
cgccattctc
caaggcatgg
ccttgaaaaa
cgacaacgcg
agtggtcgcce
caagtccggt
tttcactggc
ttacaaccaa
cttcaagtac
tgaggataaa
gggcttcacc
catcgacgtg
acttgaagat
cggcatggct
tcagaacgtg
gtcgagccac
cctcattgag
ctccatcaag
taagcgcctg

agtgatcatg

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

3600

3660

3720

3780

3840

3900



atccgcgaaa
agagcaaaca
accagcggtg
aatgacgaga
tacgctggcc
aaggaaggac
aacttgatcg
aacaccaagc
ggagttttcg
atcatgttgg
aaagtaaaag
ggcgaccggce
gcagcaatac
caacgagggc
gttctcgaag
gaagacagag
cacctcgacg
cgttgctggg
caaaaagtac
gctcccgtec
aaatggctgg
ggtggccatg
tttccecgcecac
ccttggtgtg
ggtcgtgtcg
catagctccg
ggttgcatgt
tgcttatggce
gttggacgtg

caccacgcgg

ctcgcaagag
tcaccaccga
ccagcaccgt
actccgagcc
cgatggagag
cttacgaggg
tcactgagag
ccgttgagcet
gcactgctta
acggcagagc
gacaggacat
tcgcagaacc
cagaactcca
tccacggaca
ctcgccagtt
gaaacgacac
acccaatcga
cccaacacat
ttgtttgact
gaccaccacg
gatgttgagg
gtacctgaat
cagtttatta
aacaggtatg
ccacttacgg
acctatgttc
gcggacggtt
aaggtgtaca
gccgaagcegt

acggatgaca

acagaagatg
cgacaagact
cggcttcaga
cgcccagcect
accagttaaa
accggtgaag
tggtgcccca
catccttgac
cctcgtgect
catgacagat
gctctcagac
aatctgécaa
tggacacaca
caacttcaac
cagcttttac
ttcttgagga
gtgtgggtgt
cgggcctgga
ggacaacgga
gtgtctttgg
tgtccgetgt
ggaaggaatt
gccccagaac
atcagtacaa
tcaacaacac
acgtggccgg
acggaggatt
acccgcctag
gtcccacttt

cccgactttt
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gtggacgatg
cttgatgagg
gagagacctc
gctgaagagc
gttaaagtga
aagcctgttg
ccgaccgact
gggaagacgg
cgtcatcttt
agtgactéca
gctgcgctca
cactggcagc
gttgggagac
acacacaacc
cggtctgttc
ccgcatcctce
cacacacggg
gacgcgagtg
caaggcattt
acacttggtg
tggcaaccag
tgacacacgg
taacatgact
gaagcataag
tagtgcggca
tgaactcccc
ggtgacgaca
gactaactac
cctctgcettt

ggccaagttt
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cagtgagtga
cggaaaagaa
tcccaggcca
aaccacaagc
aagcaaaagc
ctttgaaagt
tgcaaaagtt
tagccatttg
tcgcagaaaa
gagtgtttga
ggggccggcece
ataattaaca
aatgccatca
aacactcaaa
ggtgcactgc
accacccgca
tactccacag
gtgcaggcag
ggacacctgg
gactcgtacg
ttcaacggcg
gagaaatacc
gcccacatca
ccctggacat
caaatcaagg
tcgaaagagg
gacccgaaga
cctgggcgcet
gacgacggga

gacctttccc

gtacattgag
ccctctggaa
aaaggcgcgt
tgaaggaccc
cccggtcegtt
gaaagctaag
ggtcatgggc
ctgtgctact
gtacgacaag
gtttgagatt
aatccagtcc
actactacat
gtggaggctc
acaatgactg
tcgccgacaa
acgggcacac
aggaggacca
agagattcta
aaaagctgga
cctatatgag
ggtgcctcct
aactcaccct
cggtccccta
tggttgtcat
tctacgccaa
ggattttccc
cagctgaccc
tcaccaacct
aaccgtacgt

ttgccgcaaa

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700



acatatgtcc
catcaatttg
ctacatccca
tcacgctgaa
cgccgcggat
ggtctgcatc
tagcgccgge
taccggggaa
aatccagaga
aagcttgagc
tgccttgetg
aggcaatctg
ccccactgcece
ccgtgtgcetg
aagaggcgac
ctacggtgca
gctctactgc
aaagatcatt
cgttgagtcc
ggtagacaca
ccggttggtg
tgacgaggcc
cgctgtggca
tctcgagatt
cttccacgtg
caaggtcgcc
gctcaaagca
caaattgatc
tgtcaccacg
aagcaagtac

cgggaacgtc

aacacatacc
catttcatgt
cctggggtgg
tgggacactg
tacgcgtaca
taccaaatta
aaagactttg
tcagcagacc
cgtcaccaca
ccaacacatg
cgtgcagcca
acctgggtgce
tacaacaagg
gcaacagtgt
atggggtctc
atcaaggccg
cccagaccgce
gcaccagcaa
aaccctgggce
atcaaccaga
tccgettttg
aagccctggf
gcacggtcaa
ctggacagca
ccggcceccg
tcgagtttct
cgtgacatca
cttgccatcc
acagacttgg
aaggaagcca

cacattgcca

tgtcagggat
tcacaggttc
agacaccacc
gactaaactc
cagcgtctga
cacacgégaa
agttgcgcect
cggtcaccac
cggacattgg
tcattgacct
cgtactactt
ccaacggcgc
caccattcac
acaacgggac
tcgcggegeg
acgccatcca
tgttggcaat
agcagcttct
ccttcttett
tgcaggaaga
aggagttggce
acaagcttat
aggacccagt
ccttecgtegt
tcttcagttt
tccggtccac
acgacatttt
gcgactggat
tacctagcat
aggagtggcet

acctgtgcaa

32036

tgctcagtac
cactgattca
ggacacacct
caaattcact
cacggcagaa
ggctgaaaat
cccgattgac
caccgtggag
tttcatcatg
catgcagact
ttctgacctg
ccctgaatca
gagactcgct
gagtaagtat
agtcgtgaaa
cgaacttctc
agaggtgtct
gaattttgac
ctccgacgtt
catgtccaca
cactggagtg
caagctcctg
ccttgtggcece
gaagaagatc
cggagccccg
gcccgaagac
cgccattctce
caaggcatgg
ccttgaaaaa
cgacaacgcg

agtggtcgcc

-50-

tacacacagt
aaggcccgat
gaaagggctg
ttctcaatcc
acaatcaacg
gacaccttgg
ccccgecagce
aactacggcg
gacagatttg
caccaacacg
gaaattgttg
gccctgttga
ctcccctaca
gctgtgggtg
cagcttcctg
gtgcgcatga
tcgcaagaca
ctgcttaagc
aggtcaaact
aagcacggac
aaagccatca
agccgcectgt
atcatgctgg
tccgactcgce
attctgttag
cttgagagag
aagaacggcg
atagcctcag
cagcaggacc
cgccaagcgt

ccggcaccca

actctggcac
acatggtggce
cccactgcat
cgtacgtatc
tacagggatg
tcgtgtcggt
agaccaccgc
gtgagacaca
tgaagatcca
gtctggtggg
tacggcacga
acaccagcaa
ctgcgccgcea
gttcaggcag
cttcatttaa
aacgggccga
ggcacaagca
tagccggaga
tttccaagct
ctgactttaa
ggaccggtct
cgtgcatggc
ctgacaccgg
tctccagtcet
ccgggttggt
cagagaaaca
agtggctggt
aagaaaagtt
tcaacgaccc
gtttgaagag

gcaggtcgag

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560



acccgagccce
aaacgtgctc
ctgcccgect
cgatttgggc
aacggggttc
ggtcatcata
tgatgccctg
aattaacaac
aatgtttcag
acaagatatg
gattgagcgg
aattccttcc
aattgaattc
ccaacaaacc
tgccctatgt
acagaagatg
cgacaagact
cggcttcaga
cgcccagcect
accagttaaa
accggtgaag
tggtgcccca
catcbttgac
cctcgtgect
catgacagat
gctctcagac
acactttcgt
cgccgatgtce
gtgcatggat

ttattgcgga

gtggtcgttt
gcacaagcaa
gaccctgacc
cagaaccccg
atcccgceccca
gcaaccacca
aaccggaggt
aaattggaca
tacgactgtg
ttcaagcctc
gtggégctcc
caaaaatccg
tttgagggca
tcatttgtga
ctgaccctcc
gtggacgatg
cttgatgagg
gagagacctc
gctgaagagc
gttaaagtga
aagcctgttg
ccgaccgact
gggaagacgg
cgtcatcttt
agtgactaca
gctgcgctca
gacacagcaa
gggagactga
ggagacacca

ggagccgtcc

gcctcegtgg
tctctaccca
acttcgacgg
acggcaaaga
tggcatcgct
acctgtactc
ttcactttga
tcatcaaagc
cccttctcaa
aaccacccct
acgagaaggt
tgttgtactt
tggtgcacga
aacgcgcettt
tggccaacat
cagtgagtga
cggaaaagaa
tcccaggceca
aaccacaagc
aagcaaaagc
ctttgaaagt
tgcaaaagtt
tagccatttg
tcgcagaaaa
gagtgtttga
tggtgctcca
gaatgaagaa
ttttctctgg
tgcctgggcet

tcgctaagga

32036

caagtccggt
tttcactggce
ttacaaccaa
cttcaagtac
tgaggataaa
gggcttcacc
catcgacgtg
acttgaagat
cggcatggct
tcagaacgtg
gtcgagccac
cctcattgag
ctccatcaag
taagcgcctg
agtgatcatg
gtacattgag
ccctctggaa
aaaggcgcgt
tgaaggaccc
cccggtegtt
gaaagctaag
ggtcatgggce
ctgtgctact
gtacgacaag
gtttgagatt
ccgtgggaat
aggcaccccce
tgaagccctt

ctttgcctac

cggggctgac

-51-

cagggcaaga
aggaccgatt
cagactgtcg
ttcgcccaaa
ggcaaaccct
ccgaggacta
agcgccaagg
actcacacca
gttgaaatga
taccaactgg
ccgattttca
aaaggacagc
gaggagctcc
aaggaaaact
atccgcgaaa
agagcaaaca
accagcggtg
aatgacgaga
tacgctggcc
aaggaaggac
aacttgatcg
aacaccaagc
ggagttttcg
atcatgttgg
aaagtaaaag
cgcgtgagag
gtcgttggtyg
acctacaagg
aaagccgcaa

acgttcatcg

gtttccttge
cagtttggta
ttgtgatgga
tggtttcaac
tcaacagtaa
tggtgtgccce
acgggtacaa
acccagtggce
agagaatgca
ttcaagaggt
aacagatctc
acgaggcagc
ggccgctcat
ttgagattgt
ctcgcaagag
tcaccaccga
ccagcaccgt
actccgagcec
cgatggagag
cttacgaggg
tcactgagag
ccgttgagct
gcactgctta
acggcagagc
gacaggacat
acatcacgaa
tgatcaacaa
acattgtagt
ccaaggctgg

ttggcaccca

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360



ctccgcectgga
gatgaaggca
tgtggaagag
tgtgttcegt
cggtgttgtc
ggaagacaaa
gttgggtacg
cgacgcaatg
tggcgcgcectce
gctcatggag
cccgatggag
catcctctac
accccaaatt
acacttcgce
ctgcagtgac
cccaaacgct
acgcatcact
aattttgaac
ggacacttac
ggactttgag
caaaagcgac
acacttccac
tgaggctatc
aggactcgct
cctcttcgag
cgacgca
<210>

<211>

<212>
<213>

16
2109
PRT

<220>
<223>

ggcaatggcg
cacgttgacc
cgcgttcacg
cctgagttcg
ctcgacgaag
gcgctgttcce
gcaaatgccc
gaaccagaca
atcgacttcg
aaaagagaat
aaagtacgtg
accaggatga
ggctcggegg
caatacagaa
gccatgaaca
gagtggatcc
gttgaaggcg
aacatctacg
accatgatct
gctctcaagc
aaaggttttg
atggattatg
ctctcctttg
gttcactctg

attccaagct

Protein dung hop:
Rhinovirut typ 2 cua bod

ttggatactg
ccgaaccaca
tgatgcgcaa
ggcctgcecge
tcatcttctce
gccgctgtge
cactgagcat
ccgcacccegg
agaacggcac
acaagtttge
ccggtaagac
tgattggcag
tcggttgtaa
acgtgtggga
tcatgtttga
tgaagactct
ggatgccatc
tgctctacge
cttacggaga

cccacttcaa

ttcttggtca

gaactgggtt
cacgccgtgg
gaccagacga

acagatcact

Trinh ty nhan tao

(BRV2)

32036

ctcttgcecgtt
ccacgagggg
aaccaagctt
cttgtccaac
caaacacaag
tgctgactac
ctacgaggca
cctccectgg
tgttggaccc
ttgccaaacc
tcgcattgtc
attttgtgca
ccctgatgtt
tgtggactat
ggaagtgttt
cgtgaacacg
tggttgttcc
tttgcgtaga
cgatatcgtg
atcccttggt
ctccattact
ttacaaacct
gaccatacag
gtaccggcegt

ttacctgcgt

-52-

tccaggtcca
ttgattgttg
gcacccaccg
aaggacccgc
ggagacacaa
gcgtcacgcecc
attaaaggcg
gcactccagg
gaagttgagg
ttcctgaagg
gacgtcctac
caaatgcact
gattggcaaa
tcggectteg
cgcacagaat
gaacacgcct
gcaacaagca
cactatgagg
gtggcaagtg
caaaccatca
gatgtcactt
gtgatggcct
gagaagttga
ctcttcgagce

tgggtgaacg

Virut gdy bénh tay ché&n miéng

tgcttctcaa
acaccagaga
ttgcgtacgg
gcctgaacga
agatgtctga
tgcacagcgt
ttgatggact
ggaagcgccg
ctgccttgaa
acgagattcg
ctgttgaaca
caaacaacgg
gatttggcac
atgctaacca
tcgggttcca
atgagaacaa
tcatcaacac
gagttgagct
attacgattt
ctccagctga
tcctcaaaag
caaagaccct
tctcecgtgge

cctttcaagg

ccgtgtgegg

(FMDV) va

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10867



<400>

16

Gly Ala Gly

1

Asn

Ser

Glu

Asn

65

Gly

Asp

Ser

Ala

Arg

145

Gly

Gly

Glu

Ala

Leu

225

Ala

Lys

Thr

Ala

Ile
305

Thr

Met

Gly

Asp

Ala

Arg

Ser

Gly

130

Phe

His

His

Val

Met

210

Thr

His

Lys

Val

Pro
290
Phe

Gly

Asp

35

Ser

Trp

Leu

Ile

Val

115

Pro

Tyr

Leu

Leu

Ser

195

Val

Leu

Ile

His

Asn

275

Thr

Pro

Gln
Ser
20

Thr
Thr
Phe
Leu
Leu
100
Gly
Asn
Lys
Glu
Val
180
Ala
Pro
Phe
Thr
Lys
260

Asn

Tyr

Val

Ser

Ile

Gln

Asp

Ser

Ala

85

Thr

Val

Thr

Lys

Lys

165

Asp

Val

Glu

Pro

Val

245

Pro

Thr

Val

Ala

Ser

Ile

Leu

Thr

Lys

70

Asp

Thr

Thr

Ser

Tyr

150

Leu

Ser

Gly

Trp

His

230

Pro

Trp

Ser

His

Cys
310

Pro

Asn

Gly

Thr

55

Leu

Lys

Arg

His

Gly

135

Leu

Glu

Tyr

Asn

Lys

215

Gln

Tyr

Thr

Ala

Val
295
Ala

Ala

Asn

Asp

40

Ser

Ala

Lys

Asn

Gly

120

Leu

Phe

Leu

Ala

Gln

200

Glu

Phe

Leu

Leu

Ala

280

Ala

Asp

32036

Thr

Tyr

25

Asn

Thr

Ser

Thr

Gly

105

Tyr

Glu

Asp

Pro

Tyr

185

Phe

Phe

Ile

Gly

Val

265

Gln

Gly

Gly

Gly
10

Tyr
Ala
His
Ser
Glu
90

His
Ser
Thr
Trp
Ser
170
Met
Asn
Asp
Ser
Val
250
Val

Ile

Glu

Tyr

-53-

Ser

Met

Ile

Thr

Ala

75

Glu

Thr

Thr

Arg

Thr

155

Asp

Arg

Gly

Thr

Pro

235

Asn

Met

Lys

Leu

Gly
315

Gln

Gln

Ser

Thr

60

Phe

Thr

Thr

Glu

Val

140

Thr

His

Asn

Arg

220

Arg

Arg

Val

Val

Pro
300
Gly

Asn

Gln

Gly

45

Asn

Thr

Thr

Ser

Glu

125

Val

Asp

His

Gly

Cys

205

Glu

Thr

Tyr

Val

Tyr

285

Ser

Leu

Gln

Tyr

30

Gly

Thr

Gly

Leu

Thr

110

Asp

Gln

Lys

Gly

Trp

190

Leu

Lys

Asn

Asp

Ser

270

Ala

Lys

Val

Ser

15

Gln

Ser

Gln

Leu

Leu

95

Thr

His

Ala

Ala

Val

175

Asp

Leu

Tyr

Met

Gln

255

Pro

Asn

Glu

Thr

Gly

Asn

Asn

Asn

Phe

80

Glu

Gln

Val

Glu

Phe

160

Phe

Val

Val

Gln

Thr

240

Tyr

Leu

Ile

Gly

Thr
320



Asp

Arg

Ala

Thr

Ala

385

Tyr

Ser

Val

Ala

Tyr

465

Thr

Lys

Phe

Gly

Glu

545

Asp

Leu

Ala

Asn

Thr
625

Pro

Thr

Cys

Arg

370

Ala

Thr

Thr

Glu

Glu

450

Val

Ile

Ala

Glu

Glu

530

Thr

Arg

Met

Thr

Leu

610

Ser

Lys

Asn

Pro

355

Thr

Lys

Gln

Asp

Thr

435

Trp

Ser

Asn

Glu

Leu

515

Ser

Gln

Phe

Gln

Tyr

595

Thr

Asn

Thr

Tyr

340

Thr

Asp

His

Tyr

Ser

420

Pro

Asp

Ala

Val

Asn

500

Arg

Ala

Ile

Val

Thr

580

Tyr

Trp

Pro

Ala

325

Pro

Phe

Asp

Met

Ser

405

Lys

Pro

Thr

Ala

Gln

485

Asp

Leu

Asp

Gln

Lys

565

His

Phe

Val

Thr

Asp

Gly

Leu

Thr

Ser

390

Gly

Ala

Asp

Gly

Asp

470

Gly

Thr

Pro

Pro

Arg

550

Ile

Gln

Ser

Pro

Ala
630

Pro

Arg

Cys

Arg

375

Asn

Thr

Arg

Thr

Leu

455

Tyr

Trp

Leu

Ile

Val

535

Arg

Gln

His

Asp

Asn

615

Tyr

Ala
Phe
Phe
360
Leu
Thr
Ile
Tyr
Pro
440
Asn
Ala
Val

Val

Asp
520
Thr
His
Seﬂr
Gly
Leu
600
G‘ly

Asn

32036

Tyr

Thr

345

Asp

Leu

Tyr

Asn

Met

425

Glu

Ser

Tyr

Cys

Val

505

Pro

Thr

His

Leu

Leu

585

Glu

Ala

Lys

Gly

330

Asn

Asp

Ala

Leu

Leu

410

Val

Arg

Lys

Thr

Ile

490

Ser

Arg

Thr

Thr

Ser

570

Val

Ile

Pro

Ala

Lys

Leu

Gly

Lys

Ser

395

His

Ala

Ala

Phe

Ala

475

Tyr

Val

Gln

Val

Asp

555

Pro

Gly

Val

Glu

Pro
635

Val

Leu

Lys

Phe

380

Gly

Phe

Tyr

Ala

Thr

460

Ser

Gln

Ser

Gln

Glu

540

Ile

Thr

Ala

Val

Ser

620

Phe

Tyr

Asp

Pro

365

Asp

Ile

Met

Ile

His

445

Phe

Asp

Ile

Ala

Thr

525

Asn

Gly

His

Leu

Arg

605

Ala

Thr

Asn

Val

350

Tyr

Leu

Ala

Phe

Pro

430

Cys

Ser

Thr

Thr

Gly

510

Thr

Tyr

Phe

Val

Leu

590

His

Leu

Arg

Pro

335

Ala

Val

Ser

Gln

Thr

415

Pro

Ile

Ile

Ala

His

495

Lys

Ala

Gly

Ile

Ile

575

Arg

Glu

Leu

Leu

Pro

Glu

Thr

Leu

Tyr

400

Gly

Gly

His

Pro

Glu

480

Gly

Asp

Thr

Gly

Met

560

Asp

Ala

Gly

Asn

Ala
640



Leu

Thr

Ser

Gly

Arg

705

Ser

Leu

Gly

Asp

Asp

785

Lys

Ile

Ser

Glu

Ser

865

Ile

Thr

Ile

Leu

Glu
945
Gln

Pro

Ser

Leu

Ala

690

Ala

Gln

Asn

Pro

Thr

770

Phe

Ala

Lys

Lys

Ile

850

Ser

Leu

Pro

Asn

Ile

930

Lys

Gln

Tyr

Lys

Ala

675

Ile

Glu

Asp

Phe

Phe

755

Ile

Asn

Ile

Leu

Asp

835

Leu

Leu

Leu

Glu

Asp

915

Leu

Phe

Asp

Thr

Tyr

660

Ala

Lys

Leu

Arg

Asp

740

Phe

Asn

Arg

Arg

Leu

820

Pro

Asp

Phe

Ala

Asp

900

Ile

Ala

Val

Leu

Ala

645

Ala

Arg

Ala

Tyr

His

725

Leu

Phe

Gln

Leu

Thr

805

Ser

Val

Ser

His

Gly

885

Leu

Phe

Ile

Thr

Asn
965

Pro
Val
Val
Asp
Cys
710
Lys
Leu
Ser
Met
Val
790
Gly
Arg
Leu
Thr
Val
870
Leu
Glu
Ala

Arg

Thr
950
Asp

His

Arg

32036

Val

Gly Gly Ser

Val

Ala

695

Pro

Gln

Lys

Asp

Gln

775

Ser

Leu

Leu

Val

Phe
855

Pro

Val

Arg

Ile

Asp

935

Thr

Pro

Lys
680
Ile
Arg
Lys
Leu
Val
760
Glu
Ala
Asp
Ser
Ala
840
Val
Ala
Lys
Ala
Leu
920

Trp

Asp

Ser

665

Gln

His

Pro

Ile

Ala

745

Arg

Asp

Phe

Glu

Cys

825

Ile

Val

Pro

Val

Glu

905

Lys

Ile

Leu

Lys

Leu
650
Gly
Leu
Glu
Leu
Ile
730
Gly
Ser
Met
Glu
Ala
810
Met
Met
Lys
Val
Ala
890
Lys
Asn
Lys
Val

Tyr
970

-55-

Ala

Arg

Pro

Leu

Leu

715

Ala

Asp

Asn

Ser

Glu

795

Lys

Ala

Leu

Lys

Phe

875

Ser

Gln

Gly

Ala

Pro
955
Lys

Thr

Arg

Ala

Leu

700

Ala

Pro

Val

Phe

Thr

780

Leu

Pro

Ala

Ala

Ile

860

Ser

Ser

Leu

Glu

Trp

940

Ser

Glu

Val

Gly

Ser

685

Val

Ile

Ala

Glu

Ser

765

Lys

Ala

Trp

Val

Asp

845

Ser

Phe

Phe

Lys

Trp

925

Ile

Ile

Ala

Tyr

Asp

670

Phe

Arg

Glu

Lys

Ser

750

Lys

His

Thr

Tyr

Ala

830

Thr

Asp

Gly

Phe

Ala

910

Leu

Ala

Leu

Lys

Asn
655
Met
Asn
Met
Val
Gln
735
Asn
Leu
Gly
Gly
Lys
815

Ala
Gly
Ser
Ala
Arg
895
Arg
Val
Ser
Glu

Glu
975

Gly

Gly

Tyr

Lys

Ser

720

Leu

Pro

Val

Pro

Val

800

Leu

Arg

Leu

Leu

Pro

880

Ser

Asp

Lys

Glu

Lys
960
Trp



32036

Leu Asp Asn Ala Arg Gln Ala Cys Leu Lys Ser Gly Asn Val His Ile
980 985 990

Ala Asn Leu Cys Lys Val Val Ala Pro Ala Pro Ser Arg Ser Arg Pro
995 1000 1005

Glu Pro Val Val Val Cys Leu Arg Gly Lys Ser Gly Gln Gly Lys
1010 1015 1020

Ser Phe Leu Ala Asn Val Leu Ala Gln Ala Ile Ser Thr His Phe
1025 1030 1035

Thr Gly Arg Thr Asp Ser Val Trp Tyr Cys Pro Pro Asp Pro Asp
1040 1045 1050

His Phe Asp Gly Tyr Asn Gln Gln Thr Val Val Val Met Asp Asp
1055 1060 1065

Leu Gly Gln Asn Pro Asp Gly Lys Asp Phe Lys Tyr Phe Ala Gln
1070 1075 1080

Met Val Ser Thr Thr Gly Phe 1Ile Pro Pro Met Ala Ser Leu Glu
1085 1090 1095

Asp Lys Gly Lys Pro Phe Asn . Ser Lys Val Ile Ile Ala Thr Thr
1100 1105 1110

Asn Leu Tyr Ser Gly Phe Thr Pro Arg Thr Met Val Cys Pro Asp
1115 1120 1125

Ala Leu Asn Arg Arg Phe His Phe Asp Ile Asp Val Ser Ala Lys
1130 1135 1140

Asp Gly Tyr Lys Ile Asn Asn Lys Leu Asp Ile Ile Lys Ala Leu
1145 1150 1155

Glu Asp Thr His Thr Asn Pro Val Ala Met Phe Gln Tyr Asp Cys
1160 ‘ 1165 1170

Ala Leu Leu Asn Gly Met Ala Val Glu Met Lys Arg Met Gln Gln
1175 1180 1185

Asp Met Phe Lys Pro Gln Pro Pro Leu Gln Asn Val Tyr Gln Leu
1190 1195 1200

Val Gln Glu Val Ile Glu Arg Val Glu Leu His Glu Lys Val Ser
1205 1210 1215

Ser His Pro Ile Phe Lys Gln 1Ile Ser Ile Pro Ser Gln Lys Ser
1220 1225 1230

Val Leu Tyr Phe Leu Ile Glu Lys Gly Gln His Glu Ala Ala Ile
1235 1240 1245

Glu Phe Phe Glu Gly Met Val His Asp Ser Ile Lys Glu Glu Leu
1250 1255 1260

Arg Pro Leu Ile Gln Gln Thr Ser Phe Val Lys Arg Ala Phe Lys
1265 1270 1275

-56-



Arg

Leu

Lys

Ile

Leu

Leu

Gln

Pro

Val

Ala

Ala

Pro

Ala

Phe

Thr

Gly

Gly

Asp

Asp

Ala

Leu
1280

Ala
1295

Met
1310

Thr
1325

Glu
1340

Pro
1355

Pro
1370

Met
1385

Val
1400

Leu
1415

Pro
1430

Val
1445

Thr
1460

Ala
1475

Asp
1490

Gln
1505

Asn
1520

‘Met

1535

Val
1550

Ile
1565

Tyr

Lys

Asn

Val

Thr

Thr

Gly

Ala

Glu

Lys

Lys

Pro

Glu

Gly

Glu

Ser

Asp

Arg

Lys

Glu

Ile

Asp

Asp

Ser

Gln

Glu

Arg

Glu

Val

Thr

Leu

Val

Lys

Asp

Met

Val

Lys

Asn
Val
Asp
Asp
Gly
Lys
Glu
Pro
Gly
Lys
Asp
Ile
Phe
Tyr
Tyr
Leu
Arg

Gly

Phe

Ile

Ala

Lys

Ala

Ala

Gln

Val

Pro

Ala

Leu

Leu

Gly

Asp

Arg

Ser

Asp

Thr

Gly Arg Leu Ile

Val

Lys

Val

Ala

Cys

Ala

Met

Thr

Glu
1285

Met
1300

Val
1315

Thr
1330

Ser -
1345

Arg
1360

Pro
1375

Lys
1390

Tyr
1405

Lys
1420

Gln
1435

Asp
1450

Thr
1465

Lys
1480

Val
1495

Asp
1510

Ile
1525

Pro
1540

Phe
1555

Asp
1570

Lys

Ile

Ile

Ser

Leu

Thr

Asn

Gln

Val

Glu

Asn

Lys

Gly

Ala

Ile

Phe

Ala

Thr

Val

Ser

Gly

Ala

32036

Val

Arg

Glu

Asp

Val

Asp

Ala

Lys

Gly

Leu

Leu

Lys

Tyr

Met

Glu

Ala

Lys

Val

Gly

Asp

Gly

Ala

Glu

Tyr

Glu

Gly

Glu

Glu

Val

Pro

Ile

Val

Thr

Leu

Leu

Phe

Leu

His

Gly

Glu

Thr

Tyr

-57-

Leu

Thr

Ile

Ala

Phe

Asn

Gly

Lys

Val

Val

Met

Val

Val

Asp

Glu

Met

Phe

Val

Ala

Met

Cys

Cys
1290

Arg
1305

Glu
1320

Glu
1335

Arg
1350

Ser
1365

Pro
1380

Ala
1395

Lys
1410

Thr
1425

Gly
1440

Ala
1455

Pro
1470

Gly
1485

Ile
1500

Val
1515

Arg
1530

Ile
1545

Leu
1560

Pro
1575

Gly

Leu

Lys

Arg

Lys

Glu

Glu

Tyr

Lys

Lys

Glu

Asn

Ile

Arg

Arg

Lys

Leu

Asp

Asn

Thr

Gly

Gly

Thr

Arg

Ala

Asn

Arg

Pro

Ala

Ala

Pro

Ser

Thr

Cys

His

Ala

Val

His

Thr

Asn

Tyr

Leu

Ala

Leu

Gln

Asn

Pro

Pro

Ala

Gly

Pro

Val

Gly

Lys

Cys

Leu

Met

Lys

Arg

Ala

Ala

Lys

Phe

Val



Leu

Ala

Met

Glu

Val

Phe

Arg

His

Arg

Gly

Val

Pro

Glu

Met

Asp

Ile

Met

Gln

Arg

Asp

1580

Ala
1595

Gly
1610

Leu
1625

Gly
1640

Met
1655

Arg
1670

Leu
1685

Lys
1700

Arg
1715

Thr
1730

Asp
1745

Trp
1760

Asn
1775

Glu
1790

Glu
1805

Val
1820

Ile
1835

Ile
1850

Phe
1865

Tyr
1880

Lys

Gly

Leu

Leu

Arg

Pro

Asn

Gly

Cys

Ala

Gly

Ala

Gly

Lys

Ile

Asp

Gly

Gly

Gly

Ser

Asp

Asn

Lys

Ile

Lys

Glu

Asp

Asp

Ala

Asn

Leu

Leu

Thr

Arg

Arg

Val

Arg

Ser

Thr

Ala

Gly

Gly

Met

Val

Thr

Phe

Gly

Thr

Ala

Ala

Asp

Gln

Val

Glu

Pro

Leu

Phe

Ala

His

Phe

Ala

Val

Lys

Asp

Lys

Gly

Val

Lys

Asp

Pro

Ala

Gly

Gly

Tyr

Met

Pro

Cys

Val

Phe

Asp

1585

Asp
1600

Gly
1615

Ala
1630

Thr
1645

Leu
1660

Pro
1675

Val
1690

Met
1705

Tyr
1720

Leu
1735

Met
1750

Lys
1765

Pro
1780

Lys
1795

Glu
1810

Val
1825

Ala
1840

Gly
1855

Ala
1870

Ala
1885

Thr

Tyr

His

Arg

Ala

Ala

Leu

Ser

Ala

Ser

Glu

Arg

Glu

Phe

Lys

Glu

Gln

Cys

Gln

Asn

32036

Phe

Cys

Val

Asp

Pro

Ala

Asp

Glu

Ser

Ile

Pro

Arg

Val

Ala

Val

His

Met

Asn

Tyr

His

Ile

Ser

Asp

Val

Thr

Leu

Glu

Glu

Arg

Tyr

Asp

Gly

Glu

Cys

Arg

Ile

His

Pro

Arg

Cys

-58-

Val

Cys

Pro

Glu

Val

Ser

Val

Asp

Leu

Glu

Thr

Ala

Ala

Gln

Ala

Leu

Ser

Asp

Asn

Ser

1590

Gly
1605

Val
1620

Glu
1635

Glu
1650

Ala
1665

Asn
1680

Ile
1695

Lys
1710

His
1725

Ala
1740

Ala
1755

Leu
1770

Ala
1785

Thr
1800

Gly
1815

Tyr
1830

Asn
1845

Val
1860

Val
1875

Asp
1890

Thr

Ser

Pro

Arg

Tyr

Lys

Phe

Ala

Ser

Ile

Pro

Ile

Leu

Phe

Lys

Thr

Asn

Asp

Trp

Ala

His

Arg

His

Val

Gly

Asp

Ser

Leu

Val

Lys

Gly

Asp

Lys

Leu

Thr

Arg

Gly

Trp

Asp

Met

Ser

Ser

His

His

Val

Pro

Lys

Phe

Leu

Gly

Leu

Phe

Leu

Lys

Arg

Met

Pro

Gln

Val

Asn



Ile Met Phe Glu Glu Val
1895

Asn Ala Glu Trp Ile Leu
1910

Tyr Glu Asn Lys Arg Ile
1925

Cys Ser Ala Thr Ser Ile
1940

Val Leu Tyr Ala Leu Arg
1955

Thr Tyr Thr Met Ile Ser
1970

Asp Tyr Asp Leu Asp Phe
1985

Leu Gly Gln Thr Ile Thr
2000

Val Leu Gly His Ser Ile
2015

Phe His Met Asp Tyr Gly
2030

Ser Lys Thr Leu Glu Ala
2045

Ile Gln Glu Lys Leu Ile
2060

Gly Pro Asp Glu Tyr Arg
2075

Phe Glu 1Ile Pro Ser Tyr
2090

Ala Val Cys Gly Asp Ala
2105

<210> 17

<211> 6327

<212> ADN

<213> Trinh tu nhén tao

<220>

<223> Nucleotit dung hop:

Rhinovirut Typ
<400> 17

ggggccggec aatccagtcc

ataattaaca actactacat

2 cua bo

ggcgaccggc tcgcagaacc aatctggcaa cactggcagc

gcagcaatac cagaactcca tggacacaca gttgggagac

Phe
1900

Lys
1915

Thr
1930

Ile
1945

Arg
1960

Tyr
1975

Glu
1990

Pro
2005

Thr
2020

Thr
2035

Ile
2050

Ser
2065

Arg
2080

Arg
2095

32036

Arg Thr Glu
Thr Leu Val
Val Glu Gly
Asn Thr Ile
His Tyr Glu
Gly Asp Asp
Ala Leu Lys
Ala Asp Lys
Asp Val Thr
Gly Phe Tyr
Leu Ser .Phe
Val Ala Gly
Leu Phe Glu

Ser Leu Tyr

(BRV2)

-59-

Phe

Asn

Gly

Leu

Gly

Ile

Pro

Ser

Phe

Lys

Ala

Leu

Pro

Leu

Gly
1905

Thr
1920

Met
1935

Asn
1950

Val
1965

Val
1980

His
1995

Asp
2010

Leu
2025

Pro
2040

Arg
2055

Ala
2070

Phe
2085

Arg
2100

Phe

Glu

Pro

Asn

Glu

Val

Phe

Lys

Lys

Val

Arg

Val

Gln

Trp

His

His

Ser

Ile

Leu

Ala

Lys

Gly

Arg

Met

Gly

His

Gly

Val

Virut gdy bénh tay chdn miéng

Pro

Ala

Gly

Tyr

Asp

Ser

Ser

Phe

His

Ala

Thr

Ser

Leu

Asn

(FMDV)

va

60

120



aatgccatca
aacactcaaa
ggtgcactgc
accacccgca
tactccacag
gtgcaggcag
ggacacctgg
gactcgtacg
ttcaacggcg
gagaaatacc
gcccacatca
ccctggacat
caaatcaagg
tcgaaagagg
gacccgaaga
cctgggegcet
gacgacggga
gacctttccc
tacacacagt
aaggcccgat
gaaagggctg
ttctcaatcc
acaatcaacg
gacaccttgg
cceccgecagce
aactacggcg
gacagatttg
caccaacacg
gaaattgttg
gccctgttga

ctcccectaca

gtggaggctc
acaatgactg
tcgccgacaa
acgggcacac
aggaggacca
agagattcta
aaaagctgga
cctatatgag
ggtgcctcect
aactcaccct
cggtccccta
tggttgtcat
tctacgccaa
ggattttccc
cagctgaccc
tcaccaacct
aaccgtacgt
ttgccgcaaa
actctggcac
acatggtggc
cccactgcat
cgtacgtatc
tacagggaté
tcgtgtcggt
agaccaccgc
gtgagacaca
tgaagatcca
gtctggtggg
tacggcacga
acaccagcaa

ctgcgccgcea

caacgagggc
gttctcgaag
gaagacagag
cacctcgacg
cgttgctggg
caaaaagtac
gctcccgtcecce
aaatggctgg
ggtggccatg
tttccegeac
ccttggtgtg
ggtcgtgtcg
catagctccg
ggttgcatgt
tgcttatggc
gttggacgtg
caccacgcgg
acatatgtcc
catcaatttg
ctacatccca
tcacgctgaa
cgccgcggat
ggtctgcatc
tagcgccggce
taccggggaa
aatccagaga
aagcttgagc
tgccttgetg
aggcaatctg
ccccactgece

ccgtgtgcetg

32036

tccacggaca
ctcgccagtt
gaaacgacac
acccaatcga
cccaacacat
ttgtttgact
gaccaccacg
gatgttgagg
gtacctgaat
cagtttatta
aacaggtatg
ccacttacgg
acctatgttc
gcggacggtt
aaggtgtaca
gccgaagcgt
acggatgaca
aacacatacc
catttcatgt
cctggggtgg
tgggacactg
tacgcgtaca
taccaaatta
aaagactttg
tcagcagacc
cgtcaccaca
ccaacacatg
cgtgcagcca
acctgggtgc
tacaacaagg

gcaacagtgt

-60-

caacttcaac
cagcttttac
ttcttgagga
gtgtgggtgt
cgggcctgga
ggacaacgga
gtgtctttgg
tgtccgctgt
ggaaggaatt
gccccagaac
atcagtacaa
tcaacaacac
acgtggccgg
acggaggatt
acccgcectag
gtcccacttt
cccgactttt
tgtcagggat
tcacaggttc
agacaccacc
gactaaactc
cagcgtctga
cacacgggaa
agttgcgcecct
cggtcaccac
cggacattgg
tcattgacct
cgtactactt
ccaacggcgce
caccattcac

acaacgggac

acacacaacc
cggtctgttc
ccgcatcctce
cacacacggg
gacgcgagtg
caaggcattt
acacttggtg
tggcaaccag
tgacacacgg
taacatgact
gaagcataag
tagtgcggca
tgaactcccce
ggtgacgaca
gactaactac
cctctgettt
ggccaagttt
tgctcagtac
cactgattca
ggacacacct
caaattcact
cacggcagaa
ggctgaaaat
cccgattgac
caccgtggag
tttcatcatg
catgcagact
ttctgacctg
ccctgaatca
gagactcgct

gagtaagtat

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



gctgtgggtg
cagcttcctg
gtgcgcatga
tcgcaagaca
ctgcttaagce
aggtcaaact
aagcacggac
aaagccatca
agccgcctgt
atcatgctgg
tccgactcge
attctgttag
cttgagagag
aagaacggcg
atagcctcag
cagcaggacc
cgccaagcgt
ccggcaccca
cagggcaaga
aggaccgatt
cagactgtcg
ttcgcccaaa
ggcaaaccct
ccgaggacta
agcgccaagg
actcacacca
gttgaaatga
taccaactgg
ccgattttca

aaaggacagc

gttcaggcag
cttcatttaa
aacgggccga
ggcacaagca
tagccggaga
tttccaagct
ctgactttaa
ggaccggtct
cgtgcatggc
ctgacaccgg
tctccagtct
ccgggttggt
cagagaaaca
agtggctggt
aagaaaagtt
tcaacgaccc
gtttgaagag
gcaggtcgag
gtttccttge
cagtttggta
ttgtgatgga
tggtttcaac
tcaacagtaa
tggtgtgccce
acgggtacaa
acccagtggce
agagaatgca
ttcaagaggt
aacagatctc

acgaggcagc

aagaggcgac
ctacggtgca
gctctactgce
aaagatcatt
cgttgagtcc
ggtagacaca
ccggttggtg
tgacgaggcc
cgctgtggceca
tctcgagatt
cttccacgtg
caaggtcgcc
gctcaaagca
caaattgatc
tgtcaccacg
aagcaagtac
cgggaacgtc
acccgagccce
aaacgtgctc
ctgcccgect
cgatttgggc
aacggggttc
ggtcatcata
tgatgccctg
aattaacaac
aatgtttcag
acaagatatg
gattgagcgg
aattccttcce

aattgaattc

32036

atggggtctc
atcaaggccg
cccagaccgc
gcaccagcaa
aaccctgggce
atcaaccaga
tccgettttg
aagccctggt
gcacggtcaa
ctggacagca
ccggccceccg
tcgagtttcet
cgtgacatca
cttgccatcc
acagacttgg
aaggaagcca
cacattgcca
gtggtcgttt
gcacaagcaa
gaccctgacc
cagaaccccg
atcccgcecccea
gcaaccacca
aaccggaggt
aaattggaca
tacgactgtg
ttcaagccte
gtggagctcc
caaaaatccg

tttgagggca

-61-

tcgceggcegeg
acgccatcca
tgttggcaat
agcagcttct
ccttcttett
tgcaggaaga
aggagttggc
acaagcttat
aggacccagt
ccttegtegt
tcttcagttt
tccggtccac
acgacatttt
gcgactggat
tacctagcat
aggagtggct
acctgtgcaa
gcctcecgtgg
tctctaccca
acttcgacgg
acggcaaaga
tggcatcgcet
acctgtactc
ttcactttga
tcatcaaagc
cccttctcaa
aaccacccct
acgagaaggt
tgttgtactt

tggtgcacga

agtcgtgaaa
Ccgaacttctc
agaggtgtct
gaattttgac
ctccgacgtt
catgtccaca
cactggagtg
caagctcctg
ccttgtggcec
gaagaagatc
cggagccccg
gcccgaagac
cgccattctc
caaggcatgg
ccttgaaaaa
cgacaacgcg
agtggtcgcece
caagtccggt
tttcactggc
ttacaaccaa
cttcaagtac
tgaggataaa
gggcttcacc
catcgacgtg
acttgaagat
cggcatggct
tcagaacgtg
gtcgagccac
cctcattgag

ctccatcaag

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

3600

3660

3720

3780



gaggagctcc
aaggaaaact
atccgcgaaa
agagcaaaca
accagcggtg
aatgacgaga
tacgctggcc
aaggaaggac
aacttgatcg
aacaccaagc
ggagttttcg
atcatgttgg
aaagtaaaag
cgcgtgagag
gtcgttggtg
acctacaagg
aaagccgcaa
acgttcatcg
tccaggtcca
ttgattgttg
gcacccaccg
aaggacccgce
ggagacacaa
gcgtcacgcc
attaaaggcg
gcactccagg
gaagttgagg
ttcctgaagg
gacgtcctac
caaatgcact

gattggcaaa

ggccgctcat
ttgagattgt
ctcgcaagag
tcaccaccga
ccagcaccgt
actccgagcc
cgatggagag
cttacgaggg
tcactgagag
ccgttgagcet
gcactgctta
acggcagagc
gacaggacat
acatcacgaa
tgatcaacaa
acattgtagt
ccaaggctgg
ttggcaccca
tgcttctcaa
acaccagaga
ttgcgtacgg
gcctgaacga
agatgtctga
tgcacagcgt
ttgatggact
ggaagcgeceg
ctgccttgaa
acgagattcg
ctgttgaaca
caaacaacgg

gatttggcac

ccaacaaacc
tgccctatgt
acagaagatg
cgacaagact
cggcttcaga
cgcccagcect
acagaaacca
accggtgaag
tggtgcccca
catccttgac
cctecgtgect
catgacagat
gctctcagac
aCacttt;gt
cgccgatgtce
gtgcatggat
ttattgcgga
ctccgcectgga
gatgaaggca

tgtggaagag

tgtgttccgt

cggtgttgtce
ggaagacaaa
gttgggtacg
cgacgcaatg
tggcgcgctce
gctcatggag
cccgatggag
catcctctac
accccaaatt

acacttcgcc

32036

tcatttgtga
ctgaccctcc
gtggacgatg
cttgatgagg
gagagacctc
gctgaagagc
ctgaaagtga
aagcctgttg
ccgaccgact
gggaagacgyg
cgtcatcttt
agtgactaca
gctgcgcetcea
gacacagcaa
gggagactga
ggagacacca
ggagccgtcc
ggcaatggcg
cacgttgacc
cgcgttcacg
cctgagttcg
ctcgacgaag
gcgctgttcce
gcaaatgccc
gaaccagaca
atcgacttcg
aaaagagaat
aaagtacgtg
accaggatga

ggctcggegg

caatacagaa

-62-

aacgcgcttt
tggccaacat
cagtgagtga
cggaaaagaa
tcccaggcecca
aaccacaagc
aagcaaaagc
ctttgaaagt
tgcaaaagtt
tagccatttg
tcgcagaaaa
gagtgtttga
tggtgctcca
gaatgaagaa
ttttctctgg
tgcctgggcet
tcgctaagga
ttggatactg
ccgaaccaca
tgatgcgcaa
ggcctgceccge
tcatcttctc
gccgetgtge
cactgagcat
ccgcacccgg
agaacggcac
acaagtttgce
ccggtaagac
tgattggcag
tcggttgtaa

acgtgtggga

taagcgcctg
agtgatcatg
gtacattgag
ccctctggaa
aaaggcgcgt
tgaaggaccc
cccggtegtt
gaaagctaag
ggtcatgggc
ctgtgctact
gtacgacaag
gtttgagatt
ccgtgggaat
aggcaccccce
tgaagccctt
ctttgcctac
cggggctgac
ctcttgcgtt
ccacgagggyg
aaccaagctt
cttgtccaac
caaacacaag
tgctgactac
ctacgaggca
cctccectgg
tgttggaccc
ttgccaaacc
tcgcattgtce
attttgtgca
ccctgatgtt

tgtggactat

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



tcggcectteg
cgcacagaat
gaacacgcct
gcaacaagca
cactatgagg
gtggcaagtg
caaaccatca
gatgtcactt
gtgatggcct
gagaagttga
ctcttcgagce

tgggtgaacg

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

18
2109
PRT

<220>
<223>

' <400> 18

Gly Ala Gly
1
Thr

Asn Gly

Ser Met Asp

35
Glu

Gly Ser

Asn
65

Asp Trp

Gly Ala Leu

Asp Arg Ile

Val
115

Ser Ser

atgctaacca
tcgggttcca
atgagaacaa
tcatcaacac
gagttgagct
attacgattt
ctccagctga
tcctcaaaag
caaagaccct
tctccgtgge

cctttcaagg

ccgtgtgegg

Gln Ser

Ser Ile

20

Thr Gln

Thr Asp

Phe Ser

Ala
85

Leu

Leu Thr

100

Gly Val

Ser

Ile

Leu

Thr

Lys

70

Asp

Thr

Thr

ctgcagtgac
cccaaacgct
acgcatcact
aattttgaac
ggacacttac
ggactttgag
caaaagcgac
acacttccac
tgaggctatc
aggactégct
cctcttcgag

cgacgca

Trinh ty nhén tao

Protein dung hop: Virut gdy bénh
Rhinovirus Type 2

(BRV2)

Pro Ala

Asn Asn

Gly Asp

40

Thr
55

Ser

Leu Ala

Lys Lys

Arg Asn

His Gly

120

32036

gccatgaaca
gagtggatcc
gttgaaggcg
aacatctacg
accatgatct
gctctcaagc
aaaggttttg
atggattatg
ctctcctttg
gttcactctg

attccaagct

tay

Thr Gly Ser

10
Tyr Met
25

Tyr

Asn Ala Ile

Thr His Thr

Ala
75

Ser Ser

Thr Glu Glu

90
Thr

Gly His

105

Ser Thr

-63-

tcatgtttga
tgaagactct
ggatgccatc
tgctctacge
cttacggaga
cccacttcaa
ttcttggtca
gaactgggtt
cacgccgtgg
gaccagacga

acagatcact

chdn miéng

Gln Asn Gln

Gln Gln Tyr

30
Ser Gly
45

Gly

Thr Thr

60

Asn

Phe Thr Gly

Thr Thr Leu

Thr
110

Thr Ser

Glu Glu

125

Asp

ggaagtgttt
cgtgaacacg
tggttgttcc
tttgcgtaga
cgatatcgtg
atcccttggt
Ctccattact
ttacaaacct
gaccatacag
gtaccggcgt

ttacctgcgt

(FMDV)

Ser
15

Gly

Gln Asn

Ser Asn

Gln Asn

Phe
80

Leu

Leu Glu

95

Thr Gln

His Val

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6327

va Bovine



Ala

Arg

145

Gly

Gly

Glu

Ala

Leu

225

Ala

Lys

Thr

Ala

Ile

Gly

130

Phe

His

His

Val

Met

210

Thr

His

Lys

Val

Pro

290

Phe

305 -

Asp

Arg

Ala

Thr

Ala

385

Tyr

Ser

Val

Ala

Pro

Thr

Cys

Arg

370

Ala

Thr

Thr

Glu

Glu
450

Pro

Tyr

Leu

Leu

Ser

195

Val

Leu

Ile

His

Asn

275

Thr

Pro

Lys

Asn

Pro

355

Thr

Lys

Gln

Asp

Thr
435
Trp

Asn

Lys

Glu

Val

180

Ala

Pro

Phe

Thr

Lys

260

Asn

Tyr

Val

Thr

Tyr

340

Thr

Asp

His

Tyr

Ser

420

Pro

Asp

Thr

Lys

Lys

165

Asp

Val

Glu

Pro

Val

245

Pro

Thr

Val

Ala

Ala

325

Pro

Phe

Asp

Met

Ser

405

Lys

Pro

Thr

Ser

Tyr

150

Leu

Ser

Gly

Trp

His

230

Pro

Trp

Ser

His

Cys

310

Asp

Gly

Leu

Thr

Ser

390

Gly

Ala

Asp

Gly

32036

Gly Leu Glu Thr

135

Leu

Glu

Tyr

Asn

Lys

215

Gln

Tyr

Thr

Ala

Val

295

Ala

Pro

Arg

Cys

Arg

375

Asn

Thr

Arg

Thr

Leu
455

Phe

Leu

Ala

Gln

200

Glu

Phe

Leu

Leu

Ala

280

Ala

Asp

Ala

Phe

Phe

360

Leu

Thr

Ile

Tyr

Pro
440
Asn

Asp

Pro

Tyr

185

Phe

Phe

Ile

Gly

Val

265

Gln

Gly

Gly

Tyr

Thr

345

Asp

Leu

Tyr

Asn

Met

425

Glu

Ser

Trp
Ser
170
Met
Asn
Asp
Ser
Val
250
Val
Ile
Glu
Tyr
Gly
330
Asn
Asp
Ala
Leu
Leu
410

Val

Arg

Lys

-64-

Arg

Thr

155

Asp

Arg

Gly

Thr

Pro

235

Asn

Met

Lys

Leu

Gly

315

Lys

Leu

Gly

Lys

Ser

395

His

Ala

Ala

Phe

Val

140

Thr

His

Asn

Gly

Arg

220

Arg

Arg

Val

Val

Pro

300

Gly

Val

Leu

Lys

Phe
380

Gly

Phe

Tyr

Ala

Thr
460

Val

Asp

His

Gly

Cys

205

Glu

Thr

Tyr

Val

Tyr

285

Ser

Leu

Tyr

Asp

Pro

365

Asp

Ile

Met

Ile

His
445
Phe

Gln

Lys

Gly

Trp

190

Leu

Lys

Asn

Asp

Ser

270

Ala

Lys

Val

Asn

Val

350

Tyr

Leu

Ala

Phe

Pro

430

Cys

Ser

Ala

Ala

Val

175

Asp

Leu

Tyr

Met

Gln

255

Pro

Asn

Glu

Thr

Pro

335

Ala

Val

Ser

Gln

Thr

415

Pro

Ile

Ile

Glu

Phe

160

Phe

Val

Val

Gln

Thr

240

Tyr

Leu

Ile

Gly

Thr

320

Pro

Glu

Thr

Leu

Tyr
400

Gly

Gly

His

Pro



Tyr

Val

465 -

Thr

Lys

Phe

Gly

Glu

545

Asp

Leu

Ala

Asn

Thr

625

Leu

Thr

Ser

Gly

Arg

705

Ser

Leu

Gly

Asp

Ile

Ala

Glu

Glu

530

Thr

Arg

Met

Thr

Leu

610

Ser

Pro

Ser

Leu

Ala

690

Ala

Gln

Asn

Pro

Thr
770

Ser

Asn

Glu

Leu

515

Ser

Gln

Phe

Gln

Tyr

595

Thr

Asn

Tyr

Lys

Ala

675

Ile

Glu

Asp

Phe

Phe

755

Ile

Ala

Val

Asn

500

Arg

Ala

Ile

Val

Thr

580

Tyr

Trp

Pro

Thr

Tyr

660

Ala

Lys

Leu

Arg

Asp

740

Phe

Asn

Ala

Gln

485

Asp

Leu

Asp

Gln

Lys

565

His

Phe

Val

Thr

Ala

645

Ala

Arg

Ala

Tyr

His

725

Leu

Phe

Gln

Asp

470

Gly

Thr

Pro

Pro

Arg

550

Ile

Gln

Ser

Pro

Ala

630

Pro

Val

Val

Asp

Cys

710

Lys

Leu

Ser

Met

Tyr
Trp
Leu
Ile
Val
535
Arg
Gln
His
Asp
Asn
615
Tyr
His
Gly
Val
Ala
695
Pro
Gln
Lys

Asp

Gln
775

Ala

Val

Val

Asp

520

Thr

His

Ser

Gly

Leu

600

Gly

Asn

Arg

Gly

Lys

680

Ile

Arg

Lys

Leu

Val

760

Glu

32036

Tyr

Cys

Val

505

Pro

Thr

His

Leu

Leu

585

Glu

Ala

Lys

Val

Ser

665

Gln

His

Pro

Ile

Ala

745

Arg

Asp

Thr

Ile

490

Ser

Arg

Thr

Thr

Ser

570

Val

Ile

Pro

Ala

Leu

650

Gly

Leu

Glu

Leu

Ile
730
Gly

Ser

Met

-65-

Ala

475

Tyr

Val

Gln

Val

Asp

555

Pro

Gly

Val

Glu

Pro

635

Ala

Arg

Pro

Leu

Leu

715

Ala

Asp

Asn

Ser

Ser

Gln

Ser

Gln

Glu

540

Ile

Thr

Ala

Val

Ser

620

Phe

Thr

Arg

Ala

Leu

700

Ala

Pro

Val

Phe

Thr
780

Asp

Ile

Ala

Thr

525

Asn

Gly

His

Leu

Arg

605

Ala

Thr

Val

Gly

Ser

685

Val

Ile

Ala

Glu

Ser

765

Lys

Thr

Thr

Gly

510

Thr

Tyr

Phe

Val

Leu

590

His

Leu

Arg

Tyr

Asp

670

Phe

Arg

Glu

Lys

Ser

750

Lys

His

Ala

His

495

Lys

Ala

Gly

Ile

Ile

575

Arg

Glu

Leu

Leu

Asn

655

Met

Asn

Met

Val

Gln

735

Asn

Leu

Gly

Glu

480

Gly

Asp

Thr

Gly

Met

560

Asp

Ala

Gly

Asn

Ala

640

Gly

Gly

Tyr

Lys

Ser

720

Leu

Pro

Val

Pro
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Asp Phe Asn Arg Leu Val Ser Ala Phe Glu Glu Leu Ala Thr Gly Val
785 790 795 800

Lys Ala Ile Arg Thr 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 Phe Ala Ile Leu Lys Asn Gly Glu Trp Leu Val Lys
915 920 925

Leu Ile Leu Ala Ile Arg Asp Trp Ile Lys Ala Trp Ile Ala Ser Glu
930 935 940

Glu Lys Phe Val Thr Thr Thr Asp Leu Val Pro Ser Ile Leu Glu Lys
945 950 955 960

Gln Gln Asp Leu Asn Asp Pro Ser Lys Tyr Lys Glu Ala Lys Glu Trp
965 : 970 975

Leu Asp Asn Ala Arg Gln Ala Cys Leu Lys Ser Gly Asn Val His Ile
980 985 990

Ala Asn Leu Cys Lys Val Val Ala Pro Ala Pro Ser Arg Ser Arg Pro
995 1000 1005

Glu Pro Val Val Val Cys Leu Arg Gly Lys Ser Gly Gln Gly Lys
1010 1015 1020

Ser Phe Leu Ala Asn Val Leu Ala Gln Ala Ile Ser Thr His Phe
1025 1030 1035

Thr Gly Arg Thr Asp Ser Val Trp Tyr Cys Pro Pro Asp Pro Asp
1040 1045 1050

His Phe Asp Gly Tyr Asn Gln Gln Thr Val Val Val Met Asp Asp
1055 1060 1065

Leu Gly GIln Asn Pro Asp Gly Lys Asp Phe Lys Tyr Phe Ala Gln
1070 1075 1080

Met Val Ser Thr Thr Gly Phe 1Ile Pro Pro Met Ala Ser Leu Glu

1085 1090 1095
Asp Lys Gly Lys Pro Phe Asn Ser Lys Val Ile Ile Ala Thr Thr
1100 1105 1110

-66-



Asn

Ala

Asp

Glu

Ala

Asp

Val

Ser

Val

Glu

Arg

Arg

Leu

Lys

Ile

Leu

Leu

Gln

Pro

Val

Leu
1115

Leu
1130

Gly
1145

Asp
1160

Leu
1175

Met
1190

Gln
1205

His
1220

Leu
1235

Phe
1250

Pro
1265

Leu
1280

Ala
1295

Met
1310

Thr
1325

Glu
1340

Pro
1355

Pro
1370

Met
1385

Val
1400

Tyr

Asn

Tyr

Thr

Leu

Phe

Glu

Pro

Tyr

Phe

Leu

Lys

Asn

Val

Thr

Thr

Gly

Ala

Glu

Lys

Ser

Arg

Lys

His

Asn

Lys

Val

Ile

Phe

Glu

Ile

Glu

Ile

Asp

Asp

Ser

Gln

Glu

Arg

Glu

Gly

Arg

Ile

Thr

Gly

Pro

Ile

Phe

Leu

Gly

Gln

Asn

Val

Asp

Asp

Gly

Lys

Glu

Gln

Gly

Phe

Phe

Asn

Asn

Met

Gln

Glu

Lys

Ile

Met

Gln

Phe

Ile

Ala

Lys

Ala

Ala

Gln

Lys

Pro

Thr
1120
His
1135

Asn
1150

Pro
1165

Ala
1180

Pro
1195

Arg
1210

Gln
1225

Glu
1240

Val
1255

Thr
1270

Glu
1285

Met
1300

Val
1315

Thr
1330

Ser
1345

Arg
1360

Pro
1375

Pro
1390

Tyr
1405

Pro

Phe

Lys

Val

Val

Pro

Val

Ile

Lys

His

Ser

Ile

Ile

Ser

Leu

Thr

Asn

Gln

Leu

Glu

32036

Arg

Asp

Leu

Ala

Glu

Leu

Glu

Ser

Gly

Asp

Phe

Val

Arg

Glu

Asp

Val

Asp

Ala

Lys

Gly

Thr

Ile

Asp

Met

Met

Gln

Leu

Ile

Gln

Ser

Val

Ala

Glu

Tyr

Glu

Gly

Glu

Glu

Val

Pro

-67-

Met

Asp

Ile

Phe

Lys

Asn

His

Pro

His

Ile

Lys

Leu

Thr

Ile

Ala

Phe

Asn

Gly

Lys

Val

Val
1125

Val
1140

Ile
1155

Gln
1170

Arg
1185

Val
1200

Glu
1215

Ser
1230

Glu
1245

Lys
1260

Arg
1275

Cys
1290

Arg
1305

Glu
1320

Glu
1335

Arg
1350

Ser
1365

Pro
1380

Ala
1395

Lys
1410

Cys

Ser

Lys

Tyr

Met

Tyr

Lys

Gln

Ala

Glu

Ala

Leu

Lys

Arg

Lys

Glu

Glu

Tyr

Lys

Lys

Pro

Ala

Ala

Asp

Gln

Gln

Val

Lys

Ala

Glu

Phe

Thr

Arg

Ala

Asn

Arg

Pro

Ala

Ala

Pro

Asp

Lys

Leu

Cys

Gln

Leu

Ser

Ser

Ile

Leu

Lys

Leu

Gln

Asn

Pro

Pro

Ala

Gly

Pro

Val



Ala

Ala

Pro

Ala

Phe

Thr

Gly

Gly

Arg

Asp

Asp

Ala

Leu

Ala

Met

Glu

Val

Phe

Arg

His

Arg

Leu
1415

Pro
1430

Val
1445

Thr
1460

Ala
1475

Asp
1490

Gln
1505

Asn
1520

Met
1535

Val
1550

Ile
1565

Tyr
1580

Ala
1595

Gly
1610

Leu
1625

Gly
1640

Met
1655

Arg
1670

Leu
1685

Lys
1700
Arg
1715

Lys

Pro

Glu

Gly

Glu

Ser

Asp

Arg

Lys

Gly

Val

Lys

Lys

Gly

Leu

Leu

Arg

Pro

Asn

Gly

Cys

Val

Thr

Leu

Val

Lys

Asp

Met

Val

Lys

Arg

Val

Ala

Asp

Asn

Lys

Ile

Lys

Glu

Asp

Asp

Ala

Lys

ASp

Ile

Phe

Tyr

Tyr

Leu

Arg

Gly

Leu

Cys

Ala

Gly

Gly

Met

Val

Thr

Phe

Gly

Thr

Ala

Ala

Leu

Leu

Gly

Asp

Arg

Ser

Asp

Thr

Ile

Met

Thr

Ala

Val

Lys

Asp

Lys

Gly

Val

Lys

Asp

Lys
1420

Gln
1435

Asp
1450

Thr
1465

Lys
1480

Val
1495

Asp
1510

Ile
1525

Pro
1540

Phe
1555

Asp
1570

Lys
1585

Asp
1600

Gly
1615

Ala
1630

Thr
1645

Leu
1660

Pro
1675

Val
1690

Met
1705
Tyr
1720

Asn

Lys

Gly

Ala

Ile

Phe

Ala

Thr

Val

Ser

Gly

Ala

Thr

Tyr

His

Arg

Ala

Ala

Leu

Ser

Ala

32036

Leu

Leu

Lys

Tyr

Met

Glu

Ala

Lys

Val

Gly

Asp

Gly

Phe

Cys

Val

Asp

Pro

Ala

Asp

Glu

Ser

Ile

Val

Thr

Leu

Leu

Phe

Leu

His

Gly

Glu

Thr

Tyr

Ile

Ser

Asp

Val

Thr

Leu

Glu

Glu

Arg

-68-

Val

Met

Val

Val

Asp

Glu

Met

Phe

Val

Ala

Met

Cys

Val

Cys

Pro

Glu

Val

Ser

Val

Asp

Leu

Thr
1425

Gly
1440

Ala
1455

Pro
1470

Gly
1485

Ile
1500

Val
1515

Arg
1530

Ile
1545

Leu
1560

Pro
1575

Gly
1590

Gly
1605

Val
1620

Glu
1635

Glu
1650

Ala
1665

Asn
1680

Ile
1695

Lys
1710
His
1725

Glu

Asn

Ile

Arg

Arg

Lys

Leu

Asp

Asn

Thr

Gly

Gly

Thr

Ser

Pro

Arg

Tyr

Lys

Phe

Ala

Ser

Ser
Thr
Cys
His
Ala
Val
Hié
Thr
Asn
Tyr
Leu
Ala
His
Arg
His
Val
Gly
Asp
Ser

Leu

Val

Gly

Lys

Cys

Leu

Met

Lys

Arg

Ala

Ala

Lys

Phe

Val

Ser

Ser

His

His

Val

Pro

Lys

Phe

Leu



Gly

Val

Pro

Glu

Met

Asp

Ile

Met

Gln

Arg

Asp

Ile

Asn

Tyr

Cys

Val

Thr

Asp

Leu

Val

Thr
1730

Asp
1745

Trp
1760

Asn
1775

Glu
1790

Glu
1805

Val
1820

Ile
1835

Ile
1850

Phe
1865

Tyr
1880

Met
1895

Ala
1910

Glu
1925

Ser
1940

Leu
1955

Tyr
1970

Tyr
1985

Gly
2000

Leu
2015

Ala

Gly

Ala

Gly

Lys

Ile

Asp

Gly

Gly

Gly

Ser

Phe

Glu

Asn

Ala

Tyr

Thr

Asp

Gln

Gly

Asn

Leu

Leu

Thr

Arg

Arg

Val

Arg

Ser

Thr

Ala

Glu

Trp

Lys

Thr

Ala

Met

Leu

Thr

His

Ala

Asp

Gln

Val

Glu

Pro

Leu

Phe

Ala

His

Phe

Glu

Ile

Arg

Ser

Leu

Ile

Asp

Ile

Ser

Pro

Ala

Gly

Gly

Tyr

Met

Pro

Cys

Val

Phe

Asp

Val

Leu

Ile

Ile

Arg

Ser

Phe

Thr

Ile

Leu
1735

Met
1750

Lys
1765

Pro
1780

Lys .
1795

Glu
1810

Val
1825

Ala
1840

Gly
1855

Ala
1870

Ala
1885

Phe
1900

Lys
1915

Thr
1930

Ile
1945

Arg
1960

Tyr
1975

Glu
1990

Pro
2005

Thr
2020

Ser

Glu

Arg

Glu

Phe

Lys

Glu

Gln

Cys

Gln

Asn

Arg

Thr

Val

Asn

His

Gly

Ala

Ala

Asp

32036

Ile

Pro

Arg

Val

Ala

Val

His

Met

Asn

Tyr

His

Thr

Leu

Glu

Thr

Tyr

Asp

Leu

Asp

Val

Tyr

Asp

Gly

Glu

Cys

Arg

Ile

His

Pro

Arg

Cys

Glu

Val

Gly

Ile

Glu

Asp

Lys

Lys

Thr

-69-

Glu

Thr

Ala

Ala

Gln

Ala

Leu

Ser

Asp

Asn

Ser

Phe

Asn

Gly

Leu

Ile

Pro

Ser

Phe

Ala
1740

Ala
1755

Leu
1770

Ala
1785

Thr
1800

Gly
1815

Tyr
1830

Asn
1845

Val
1860

Val
1875

Asp
1890

Gly
1905

Thr
1920

Met
1935

Asn
1950

Val
1965

Val
1980

His
1995

Asp
2010

Leu
2025

Ile

Pro

Ile

Leu

Phe

Lys

Thr

Asn

Asp

Trp

Ala

Phe

Glu

Pro

Asn

Glu

Val

Phe

Lys

Lys

Lys

Gly

Asp

Lys

Leu

Thr

Arg

Gly

Trp

Asp

Met

His

His

Ser

Ile

Leu

Ala

Lys

Gly

Arg

Gly

Leu

Phe

Leu

Lys

Arg

Met

Pro

Gln

Val

Asn

Pro

Ala

Gly

Tyr

Asp

Ser

Ser

Phe

His
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Phe His Met Asp Tyr Gly Thr Gly Phe Tyr Lys Pro Val Met Ala
2030 2035 2040

Ser Lys Thr Leu Glu Ala Ile Leu Ser Phe Ala Arg Arg Gly Thr
2045 2050 2055

Ile GIn Glu Lys Leu Ile Ser Val Ala Gly Leu Ala Val His Ser
2060 2065 2070

Gly Pro Asp Glu Tyr Arg Arg Leu Phe Glu Pro Phe Gln Gly Leu
2075 2080 2085

Phe Glu Ile Pro Ser Tyr Arg Ser Leu Tyr Leu Arg Trp Val Asn
2090 v 2095 2100

Ala Val Cys Gly Asp Ala

2105
<210> 19
<211> 40
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Virut gdy bénh tay chén miéng

<400> 19

Gly Leu Ile Val Asp Thr Arg Asp Val Glu Glu Arg Val His Val Met
1 5 10 15

Arg Lys Thr Lys Leu Ala Pro Thr Val Ala His Gly Val Phe Asn Pro
20 25 30

Glu Phe Gly Pro Ala Ala Leu Ser

35 40
<210> 20
<211> 40
<212> PRT

<213> Trinh ty nhéan tao

<220>
<223> Virut gdy bénh tay chén miéng

<400> 20

Gly Leu Ile Val Asp Thr Arg Asp Val Glu Glu Arg Val His Val Met
1 5 10 15

Arg Lys Thr Lys Leu Ala Pro Thr Val Ala Tyr Gly Val Phe Arg Pro
20 25 30

Glu Phe Gly Pro Ala Ala Leu Ser

35 40
<210> 21
<211> 24
<212> PRT

<213> Trinh ty nhén tao

-70-



<220>
<223>

<400> 21

32036

Virut géy bénh tay ché&n miéng

Gly Pro Tyr Ala Gly Pro Met Glu Arg Gln Lys Pro Leu Lys Val Arg

1

5

Ala Lys Ala Pro Val Val Lys Glu

<210> 22
<211> 24
<212> PRT
<213>
<220>
<223>
<400> 22

20

Trinh ty nhan tao

10

Virut gy bénh tay chén miéng

15

Gly Pro Tyr Ala Gly Pro Met Glu Pro Val Lys Val Leu Lys Val Arg

1

5

Ala Lys Ala Pro Val Val Lys Glu

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

23
7589
ADN

<220>
<223>

20

Nucleotit dung hop:

Rhinovirut Typ

<400> 23
ttgaaagggg

ccacactcac
gactcacggc
tcgcgtgacce
ggcactcctg
atggggccgt
ctttcacccc
cgttcccgac
gatgtaacca
ccgttttcat
gtacaaacac

gcctgggcett

gcgctagggt
gttgtgcgtg
accgtgtggce
ggttagtact
ttgggggccyg
accgcgeggg
ccccceccece
gtaaagggat
caagacttac
gagaaatggg
gatctaagca

tccaggtcta

Trinh ty nhédn tao

2 cua bo

ctcaccccta
cgcggagctc
cacttggctg
ctcaccacct
ttcgacgctce
ctgatcgcect
cceccececcee
gtaaccacaa
cttcacccgg
acgtctgcgce
ggtttcccca

gaggggtgac

10

gcatgccaac
gatggactat
gattgtgcgg
tcecgeccact
cgcgagtttc
ggtgtgcttc
ccecceeccece
gcttactacc
aagtaaaacg
acgaaacgcg
actgacacaa

gctttgtact

-71-

Virut gédy bénh tay chén miéng
(BRV2)

gacagtcccc
cgttcaccca
acgaacaccg
tggttgttag
cccgcacggce
ggctgtcacc
cccceccecectaa
gcctttececg
gcaacttcac
ccgtcgettg
accgtgcaat

gtgtttgact

15

(FMDV)

gcgttgcact
cctacagctg
cttgcgcttc
cgctgtcttg
aactacggtg
cgaagcctac
gttctaccgt
gcgttaaagg
acagttttgc
aggaggactt
ttgaaactcc

ccacgttcga

va

60

120

180

240

300

360

420

480

540

600

660

720



tccactggcg
acccccccecce
atgtgtgcaa
ctggtactca
tgacactcgg
ttctatgtct
gaacacaact
cctaccacga
ccaatctggc
catggacaca
taccacttcc
ttctgcattc
tctgcttgaa
gagcgttgge
ctcgggtcta
ctggacaccg
aggcgtgtac
ggtgactgct
gctgaaggaa
caacccacgc
cgaccagtac
cgtcaaaact
gcatgtggcg
ttacggcaac
caaccccccce
atgtccaact
ccgcttgetg
ggctggcctg
caccgggccce

accgcccacg

agtgttagta
ttggtaacaa
acccagcaca
agcactggtg
gatctgagaa
gaataggtga
gattgtttta
gccacaggaa
aacactggaa
cagcttggtg
acacacacaa
agtggtctct
gaccgcattc
gtaacatacg
gagactcgtg
aacttggcat
ggcagtctca
gttggaaacc
ctcgacacgce
accaacatga
gccctccaca
ggtggttctg
ggagagctgé
atggtgacca
aggacaaacc
ttcctecget
gccaagttcg
gcgcagtact
acggatgcta

gaccctgagce

acaacactgc
ggacccacgg
gtagctttgt
acaggctaag
ggggaccggyg
ccggaggceceyg
tcgctttggt
tgggggccgg
gcatcattaa
acaacgctat
acaacaccca
ttggtgcact
tcaccaccag
gttacgctgt
ttcaacaggc
ttggacactg
tgggctcgta
aattcaacgg
gacagaagta
cggcccacat
agccgtggac
aacagatcaa
cctcgaaaga
cggacccgaa
tceetgggeg
ttggagaagt
acgtgtccct
acacacagta
aagcccgata

acgccgcaca
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tgcttcgtag
ggccaaaagc
tgtgaaactc
gatgcccttc
gcttctataa
gcacctttct
acacgctatc
ccaatccagt
caactactac
tagcggaggt
aaacaacgac
tttggctgac
gaacggccac
ggccgaggac
agaacggttt
ttactacctg
cgcctacatg
tggttgtctce
ccagctgacc
caacgtgccg
gcttgttgtg
ggtttacatg
gggaatagtt
gacggccgat
cttcacgaac
accatttgtg
cgctgcaggg
cagcggcacc
catggtggct

ctgcattcac
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cggagcatga
cacgtccgaa
actttaaagt
aggtaccccg
aagcgcccgg
tttaattaca
agagagatca
ccggcaaccg
atgcaacagt
tccaacgaag
tggttctcge
aagaagacag
acaacatcga
gcggtgtctg
ttcaagaaac
gaacttccca
agaaatggat
cttgtcgcgce
ctctttccce
tacgtgggta
atggtggtag
aatgcagcgc
cccgtegegt
ccagtttacg
ttccttgatg
aagacggtga
cacatgtcca
atgaacgtcc

tatgtccccce

tctgagtggg

cggccgtggg
tggacccgtc
gacattgata
aggtaacacg
tttaaaaagc
ctggacttat
gagcattttt
ggtcacagaa
accagaattc
gttccacgga
gcctggcaag
aagagacaac
cgacacagtc
gacccaatac
acctgtttga
ctgaacacaa
gggacataga
tcgtgccaga
accagttcat
tcaacaggta
ccccactcac
caacctacgt
gtgcggacgg
ggaaagtgtt
ttgcggaggce
actctggtga
acacctactt
acttcatgtt
ctggcatgac

atactggtct

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



taactctaag
ttctgacgtg
cggcaaggct
tcgcttgect
cacaaccacg
cgtcgccttce
cgatctcatg
ctacttctca
cggcgcgcecc
catcacccgc
cgggaagacg
aaggttgagc
cactgagctt
ccttgacacc
gaattttgac
ctccgacgtt
catgtccaca
cactggagtg
caagctcctg
ccttgtggcec
gaagaagatc
cggagccccg
gcccgaagac
cgccattcte
caaggcatgg
ccttgaaaaa
cgacaacgcg
agtggtcgcece
caagtccggt
tttcactggce

ttacaaccaa

tttacctttt
gcggagacca
gagggagacg
gttgacgcac
gttgagaact
attcttgaca

cagatcccct

gacctggagg

aaggatgctc
ctggcactcc
gcgtacgggg

gctcggctgce

ttgatccgceca:

actcaggacc
ctgcttaagc
aggtcaaact
aagcacggac
aaagccatca
agccgcectgt
atcatgctgg
tccgactcgce
attctgttag
cttgagagag
aagaacggcg
atagcctcag
cagcaggacé
cgccaagcgt
ccggcaccca
cagggcaaga
aggaccgatt

cagactgtcg

ccatacctta
cgagtgtgca
cactggtcgt
gccagcaaac
atggaggaga
ggtttgtgaa
cacacacgct
tcgecgcettgt
taaacaacca
cctacaccgc
aaacgacctc
ccacctcctt
tgaagcgcgce
gccgcaaaca
tagccggaga
tttccaagcet
ctgactttaa
ggaccggtct
cgtgcatggc
ctgacaccgg
tctccagtct
ccgggttggt
cagagaaaca
agtggctggt
aagaaaagtt
tcaacgaccc
gtttgaagag
gcaggtcgag
gtttccttge
cagtttggta

ttgtgatgga
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cctctcetget
gggatgggtg
ttctgtcage
caccaccact
gactcagaca
actcactgct
ggttggagca
ccacacaggc
gaccaaccca
cccccategt
aaggcgceggce
caactacggc
ggagacatat
ggagatcatt
cgttgagtcc
ggtagacaca
ccggttggtyg
tgacgaggcc
cgctgtggca
tctcgagatt
cttccacgtg
caaggtcgcc
gctcaaagca
caaattgatc
tgtcaccacg
aagcaagtac
cgggaacgtc
acccgagccc
aaacgtgctc
ctgcccgecet

cgatttgggc
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gctgactatg
tgtatctatc
gccggcaaag
ggcgaatcag
gccagacggc
cccaagaaca
ctacttcgtt
ccggtcacct
actgcctatc
gtgctggcaa
gacatggcgg
gccgtgaagg
tgccctaggce
gcacctgaga
aaccctgggce
atcaaccaga
tccgettttg
aagccctggt
gcacggtcaa
ctggacagca
ccggcccceg
tcgagtttct
cgtgacatca
cttgccatcc
acagacttgg
aaggaagcca
cacattgcca
gtggtcgttt
gcacaagcaa
gaccctgacc

cagaaccccg

cctacactgce
agatcaccca
actttgagtt
cagatccagt
ttcacactga
tccaaaccct
ctgcgacgta
gggtgcccaa
agaagcaacc
cagtgtacaa
ccctcgcaca
ccgacaccat
ctttactagc
agcagcttct
ccttcttett
tgcaggaaga
aggagttgge
acaagcttat
aggacccagt
ccttcegtegt
tcttcagttt
tccggtccac
acgacatttt
gcgactggat
tacctagcat

aggagtggct

acctgtgcaa.

gcctcegtgg
tctctaccca
acttcgacgg

acggcaaaga

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380



cttcaagtac
tgaggataaa
gggcttcacc
catcgacgtg
acttgaagat
cggcatggct
tcagaacgtg
gtcgagccac
cctcattgag
ctccatcaag
taagcgcctg
agtgatcatg
gtacattgag
ccctctggaa
aaaggcgcgt
tgaaggaccc
cccggtegtt
gaaagctaag
ggtcatgggce
ctgtgctact
gtacgacaag
gtttgagatt
ccgtgggaat
aggcaccccc
tgaagcccectt
ctttgcctac

cggggctgac

ctcttgcgtt

ccacgagggg

aaccaagctt

ttcgcccaaa
ggcaaaccct
ccgaggacta
agcgccaagg
actcacacca
gttgaaatga
taccaactgg
ccgattttca
aaaggacagc
gaggagctcc
aaggaaaact
atccgcgaaa
agagcaaaca
accagcggtg
aatgacgaga
tacgctggcece
aaggaaggac
aacttgatcg
aacaccaagc
ggagttttcg
atcatgttgg
aaagtaaaag
cgcgtgagag
gtcgttggtg
acctacaagg
aaagccgcaa
acgttcatcg
tccaggtcca
ttgattgttg

gcacccaccg

tggtttcaac
tcaacagtaa
tggtgtgccce
acgggtacaa
acccagtggce
agagaatgca
ttcaagaggt
aacagatctc
acgaggcagc
ggccgctcat
ttgagattgt
ctcgcaagag
tcaccaccga
ccagcaccgt
actccgagcc
cgatggagag
cttacgaggg
tcactgagag
ccgttgagcet
gcactgctta
acggcagagc
gacaggacat
acatcacgaa
tgatcaacaa
acattgtagt
ccaaggctgg
ttggcaccca
tgcttctcaa
acaccagaga

ttgcgtacgg
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aacggggttc
ggtcatcata
tgatgccctg
aattaacaac
aatgtttcag
acaagatatg
gattgagcgg
aattccttcc
aattgaattc
ccaacaaacc
tgccctatgt
acagaagatg
cgacaagact
cggcttcaga
cgcccagect
accagttaaa
accggtgaag
tggtgcccca
catccttgac
cctcgtgect
catgacagat
gctctcagac
acactttcgt
cgccgatgte
gtgcatggat
ttattgcgga
ctccgcectgga
gatgaaggca
tgtggaagag

tgtgttcecgt
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atcccgccca
gcaaccacca
aaccggaggt
aaattggaca
tacgactgtg
ttcaagcctc
gtggagctcc
caaaaatccg
tttgagggca
tcatttgtga
ctgaccctcce
gtggacgatg
cttgatgagg
gagagacctc
gctgaagagc
gttaaagtga
aagcctgttg
ccgaccgact
gggaagacgg
cgtcatcttt
agtgactaca
gctgcgetcea
gacacagcaa
gggagactga
ggagacacca
ggagccgtcc
ggcaatggcg
cacgttgacc
cgcgttcacg

cctgagttcg

tggcatcgct
acctgtactc
ttcactttga
tcatcaaagc
cccttctcaa
aaccacccct
acgagaaggt
tgttgtactt
tggtgcacga
aacgcgcttt
tggccaacat
cagtgagtga
cggaaaagaa
tcccaggcca
aaccacaagc
aagcaaaagc
ctttgaaagt
tgcaaaagtt
tagccatttg
tcgcagaaaa
gagtgtttga
tggtgctcca
gaatgaagaa
ttttctctgg
tgcctgggcet
tcgctaagga
ttggatactg
ccgaaccaca
tgatgcgcaa

ggcctgcecge

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180



cttgtccaac
caaacacaag
tgctgactac
ctacgaggca
cctccectgg
tgttggaccc
ttgccaaacc
tcgcattgtc
attttgtgca
ccctgatgtt
tgtggactat
ggaagtgttt
cgtgaacacg
tggttgttcc
tttgcgtaga
cgatatcgtg
atcccttggt
Ctccattact
ttacaaacct
gaccatacag
gtacéggcgt
ttacctgcgt
catactgttt
cttcctattc
<210>
<211>

<212>
<213>

24
7600
ADN

<220>
<223>

<400> 24

aaggacccgc
ggagacacaa
gcgtcacgcc
attaaaggcg
gcactccagg
gaagttgagg
ttcctgaagg
gacgtcctac
caaatgcact
gattggcaaa
tcggceccectteg
cgcacagaat
gaacacgcct
gcaacaagca
cactatgagg
gtggcaagtg
caaaccatca
gatgtcactt
gtgatggcct
gagaagttga
ctcttcgagc
tgggtgaacg
ctgaggcgceg

Caaaaaaaaa

Nucleotit dung hop:
Rhinovirut Typ 2 cua bod

gcctgaacga
agatgtctga
tgcacagcgt
ttgatggact
ggaagcgceceg
ctgccttgaa
acgagattcg
ctgttgaaca
caaacaacgg
gatttggcac
atgctaacca
tcgggttcca
atgagaacaa

tcatcaacac

gagttgagct

attacgattt
ctccagctga
tcctcaaaag
caaagaccct
tctcecgtgge
cctttcaagg
ccgtgtgcgg
cgacgccgta

aaaaaaaaa

Trinh ty nhdn tao
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cggtgttgtc
ggaagacaaa
gttgggtacg
cgacgcaatg
tggcgcgcte
gctcatggag
cccgatggag
catcctctac
accccaaatt
acacttcgcecce
ctgcagtgac
cccaaacgct
acgcatcact
aattttgaac
ggacacttac
ggactttgag
caaaagcgac
acacttccac
tgaggctatc
aggactcgct
cctcttcgag
cgacgcataa

ggagtgaaaa

ctcgacgaag
gcgctgttcce
gcaaatgccc
gaaccagaca
atcgacttcg
aaaagagaat
aaagtacgtg
accaggatga
ggctcggcgg
caatacagaa
gccatgaaca
gagtggatcc
gttgaaggcg
aacatctacg
accatgatct
gctctcaagce
aaaggttttg
atggattatg
ctctcctttg
gttcactctg
attccaagct
tccectcagag

gcctgaaagg

tcatcttcte
gccgctgtge
cactgagcat
ccgcacccgg
agaacggcac
acaagtttgc
ccggtaagac
tgattggcag
tcggttgtaa
acgtgtggga
tcatgtttga
tgaagactct
ggatgccatc
tgctctacgce
cttacggaga
cccacttcaa
ttcttggtca
gaactgggtt
cacgccgtgg
gaccagacga
acagatcact
actacattgg

gcttttecceg

Virut gay bénh tay chdn miéng (FMDV)
(BRV2)

ttgaaagggg gcgctagggt ctcaccccta gcatgccaac gacagtcccc gcgttgcact

ccacactcac gttgtgcgtg cgcggagctc gatggactat cgttcaccca cctacagctg
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va

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560

7589

60

120



gactcacggc
tcgcgtgacc
ggcactcctg

atggggccgt

ctttcacccc
cgttcccgac
gatgtaacca
ccgttttcat
gtacaaacac
gcctgggcett
tccactggcg
accccccccece
atgtgtgcaa
ctggtactca
tgacactcgg
ttctatgtct
gaacacaact
cctaccacga
ccaatcaggc
catggataca
cactacctcc
ttctgeccttce
cctcétggag
gagtgtgggt
atctggcctg
ttggacaact
gggtgtctac
ggtgaccgcc
gtggaaagag

caaccccaga

accgtgtggce
ggttagtact
ttgggggccyg
accgcgeggyg
cccccecccce
gtaaagggat
caagacttac
gagaaatggg
gatctaagca
tccaggtcta
agtgttagta
ttggtaacaa
acccagcaca
agcactggtg
gatctgagaé
gaataggtga
gattgtttta
gccacaggaa
aacactggta
caacttggcg
acacacacaa
agcggtctct
gaccgcatcc
gtcacctacg
gagacgcgag
gataaagctt
gggcacttgg
gttggcaacc
tttacccctce

accaacatga

cacttggctg
ctcaccacct
ttcgacgcetce
ctgatcgcct
cccecceccce
gtaaccacaa
cttcacccgg
acgtctgcgce
ggtttcccca
gaggggtgac
acaacactgc
ggacccacgg
gtagctttgt
acaggctaag
ggggaccggg
ccggaggcecg
tcgetttggt
tgggggccgg
gtatcatcaa
acaacgccat
ccaacacaca
tcggegetcet
ttaccacccg
ggtactccac
tggtacaggc
ttggacacct
tggactcttt
agttcaacgg
gtgagaaata

cagcccacat
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gattgtgcgg
tccgeccact
cgcgagtttce
ggtgtgcttc
cceccceccecec
gcttactacc
aagtaaaacg
acgaaacgcg
actgacacaa
gctttgtact
tgcttcgtag
ggccaaaagc
tgtgaaactc
gatgcccttce
gcttctataa
gcacctttct
acacgctatc
ccaatccagt
caactactac
tagcggtggt
gaacaatgac
tctcgctgac
caacggacac
tggtgaagac
agagagattc
ggaaaaactg
cgcatacatg
tgggtgtctc
ccagctcacc

cacggtcccg

-76-

acgaacaccg
tggttgttag
cccgcacggce
ggctgtcacc
cccccecctaa
gcctttceeceg
gcaacttcac
ccgtcgcecttg
accgtgcaat
gtgtttgact
cggagcatga
cacgtccgaa
actttaaagt
aggtaccccg
aagcgcccgg
tttaattaca
agagagatca
ccggcaaccg
atgcagcagt
tccaacgagg
tggttttcaa
aaaaagacag
accacctcga
cacgtctctg
ttcaagaaac
gaactcccca
agaaatggct
ctggtggcca
ctgtttccac

taccttggtg

cttgcgcttce
cgctgtcttg
aactacggtg
cgaagcctac
gttctaccgt
gcgttaaagg
acagttttgce
aggaggactt
ttgaaactcc
ccacgttcga
cggccgtggg
tggacccgtce
gacattgata
aggtaacacg
tttaaaaagc
ctggacttat
gagcattttt
ggtcacaaaa
accagaactc
gctccactga
agctggccag
aggagactac
caacccagtc
gacctaacac
acttgtttga
ccgaacacaa
gggacgtgga
tggtacctga
accaatttat

tcaataggta

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



tgaccagtac
caccagcagc
tcacgtggcc
gtacggtgge
caacccgccc
ttgcccgacce
ccaacgcctc
cctctcaggg
gttcactggce
ggacaaccca
cgggctgaac
cactgcgtct
cactcacggg
tgaactgcgce
ccctgtcacc
cactgacgtc
cgtcattgac
cacgtactac
gcccaatgga
gcagccattt
gtataacgga
tcttgcggeg
cacgaccgtc
tctgctggca
aaagcaactt
gccecttcectte
gatgcaggaa
tgaggagttg
gtacaagctt
aaaggaccca

caccttcgtc

aaacagcaca
attggggcct
ggcgagctcc
ctggtgacaa
agaaccaact
ttcctectgtt
ctggccaagt
atagcacagt
tctactgaat
ccggacacac
tccaaattta
gacgtggcag
aaggctgaac
ctcccaattg
accaccgttg
ggcttcatca
ctcatgcaaa
ttcteccgatce
gcacctgtag
acgagacttg
gtaagcaagt
cgggtcgeceg
cacgagcttc
gtggaagtgt
ctgaattttg
ttctccgacg
gacatgtcca
gccactggag
atcaagctcc
gtccttgtgg

gtgaagaaga

aaccctggac
cacagaftaa
catcgaaaga
cagacccgaa
accctgggcg
ttgacgacgg
ttgacgtttc
actacacgca
caaaggcccg
ctgagaaggc
ctttttctat
aaacaacaaa
aggacactct
acccccgcac
agaactacgg
tggacaggtt
cacaccaaca
tggagattgt
aagccttggce

cgctccctta

actctacaac

cacagctccc
tcgtgcgeat
tgtcgcagga
acctgcttaa
ttaggtcaaa
caaagcacgg
tgaaagccat
tgagccgect
ccatcatgct

tctccgactce
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actggtcgtg
ggtctacgcce
agggatcgtg
aacagctgac
ctttacaaac
gaaaccgtac
ccttgctgca
gtactctggc
gtacatggtg
tgcacattgc
cccgtacgtg
cgtacagggg
ggtcgtgtcg
gcaaaccacc
tggtgagaca
tgcgaaaatc
cgcgttggtg
ggtgcgtcat
caacacaagc
caccgcgccg
tggtaatggc
cagctctttc
gaaacgtgcc
cagacacaag
gctagccgga
cttttccaag
acctgacttt
caggaccggt
gtcgtgcatg
ggctgacacc

gctctccagt
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atggtggttt
aacattgccc
ccggttgcett
cctgtttatg
ttgttggacg
gttgtgacaa
aagcacatgt
actatcaatc
gcgtacattc
atccacgccg
tctgctgcag
tgggtctgca
gtcagcgccg
actgccgggg
caggctcagc
agccccgtga
ggtgcccecttt
gatggcaact
aaccccaccg
caccgagtgt
agaaggggtg
aattttggtg
gagctctact
caaaagatca
gacgttgagt
ctggtagaca
aaccggttgg
cttgacgagg
gccgetgtgg
ggtctcgaga

ctcttccacg

cgccactgac
caaccttcgt
gtacagacgg
gtatggtgta
tggccgagge
ggacggacga
caaacaccta
tgcatttcat
cacctggcat
agtgggacac
actacgcata
tataccaaat

gcaaggactt

agtcagcaga

gacgtcagca
gccccacgcea
tgcgtgcagce
tgacgtgggt
cctaccacaa
tggcaacagt
acctggggcc
caattcgggc
gtcccaggcec
ttgcacctgce
ccaaccctgg
caatcaacca
tgtccgettt
ccaagccctg
cagcacggtc
ttctggacag

tgccggceccecce

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

3600

3660

3720

3780



cgtcttcagt
cttcecggtcce
caacgacatt
ccgcgactgg
ggtacctagc
caaggagtgg
caacctgtgc
ttgcctcegt
aatctctacc
ccacttcgac
cgacggcaaa
catggcatcg
caacctgtac
gtttcacttt
catcatcaaa
tgceccttcete
tcaaccaccc
ccacgagaag
cgtgttgtac
catggtgcac
gaaacgcgct
cctggccaac
tgcagtgagt
ggcggaaaag
tctcccagge
gcaaccacaa
gaaagcaaaa
tgctttgaaa
cttgcaaaag

ggtagccatt

ttcggagccc
acgcccgaag
ttcgccattce
atcaaggcat
atccttgaaa
ctcgacaacg
aaagtggtcg
ggcaagtccg
catttcactg
ggttacaacc
gacttcaagt
cttgaggata
tcgggcttca
gacatcgacg
gcacttgaag
aacggcatgg
cttcagaacg
gtgtcgagcc
ttcctcattg
gactccatca
tttaagcgcece
atagtgatca
gagtacattg
aaccctctgg
caaaaggcgc
gctgaaggac
gccceccggteg
gtgaaagcta
ttggtcatgg

tgctgtgcta

cgattctgtt
accttgagag
tcaagaacgg
ggatagcctc
aacagcagga
cgcgccaagc
ccccggcacce
gtcagggcaa
gcaggaccga
aacagactgt
acttcgccca
aaggcaaacc
ccccgaggac
tgagcgccaa
atactcacac
ctgttgaaat
tgtaccaact
acccgatttt
agaaaggaca
aggaggagct
tgaaggaaaa
tgatccgcga
agagagcaaa
aaaccagcgg
gtaatgacga
cctacgctgg
ttaaggaagg
agaacttgat
gcaacaccaa

ctggagtttt
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agccgggttg
agcagagaaa
cgagtggctg
agaagaaaag
cctcaacgac
gtgtttgaag
cagcaggtcg
gagtttcctt
ttcagtttgg
cgttgtgatg
aatggtttca
cttcaacagt
tatggtgtgc
ggacgggtac
caacccagtg
gaagagaatg
ggttcaagag
caaacagatc
gcacgaggca
ccggccgcetce
ctttgagatt
aactcgcaag
catcaccacc
tgccagcacc
gaactccgag
cccgatggag
accttacgag
cgtcactgag
gccecgttgag

cggcactgct

-78-

gtcaaggtcg
cagctcaaag
gtcaaattga
tttgtcacca
ccaagcaagt
agcgggaacg
agacccgagc
gcaaacgtgc
tactgcccgce
gacgatttgg
acaacggggt
aaggtcatca
cctgatgccce
aaaattaaca
gcaatgtttc
caacaagata
gtgattgagc
tcaattcctt
gcaattgaat
atccaacaaa
gttgccctat
agacagcaga
gacgacaaga
gtcggcttca
cccgcccage
agaccagtta
ggaccggtga
agtggtgccc
ctcatccttg

tacctcgtgce

cctcgagttt
cacgtgacat
tccttgceccat
cgacagactt
acaaggaagc
tccacattgce
ccgtggtcegt
tcgcacaagc
ctgaccctga
gccagaaccce
tcatcccgcece
tagcaaccac
tgaaccggag
acaaattgga
agtacgactg
tgttcaagcc
gggtggagct
cccaaaaatc
tctttgaggg
cctcatttgt
gtctgaccct
tggtggacga
ctcttgatga
gagagagacc
ctgctgaaga
aagttaaagt
agaagcctgt
caccgaccga
acgggaagac

ctcgtcatct

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



tttcgcagaa
cagagtgttt
catggtgctc
aagaatgaag
gattttctct
catgcctggg
cctcgctaag
cgttggatac
ccccgaacca
cgtgatgcgce
cgggcctgcecce
agtcatcttc
ccgccgcetgt
cccactgagc
caccgcaccc
cgagaacggc
atacaagttt
tgccggtaag
gatgattggc
ggtcggttgt
aaacgtgtgg
catcatgttt
cctgaagact
cgggatgcca
cgtgctctac
ctcttacgga
gccccacttce
tgttcttggt
tggaactggg
tgcacgccgt

tggaccagac

aagtacgaca
gagtttgaga
caccgtggga
aaaggcaccc
ggtgaagccc
ctctttgcct
gacggggctg
tgctcttgceg
caccacgagg
aaaaccaagc
gccttgtcca
tccaaacaca
gctgctgact
atctacgagg
ggcctccect
actgttggac
gcttgccaaa
actcgcattg
agattttgtg
aaccctgatg
gatgtggact
gaggaagtgt
ctcgtgaaca
tctggttgtt
gctttgcgta
gacgatatcg
aaatcccttg
cactccatta
ttttacaaac
gggaccatac

gagtaccggc

agatcatgtt
ttaaagtaaa
atcgcgtgag
ccgtecgttgg
ttacctacaa
acaaagccgc
acacgttcat
tttccaggtce
ggttgattgt
ttgcacccac
acaaggaccc
agggagacac
acgcgtcacg
caattaaagg
gggcactcca
ccgaagttga
ccttcctgaa
tcgacgtcct
cacaaatgca
ttgattggca
attcggcctt
ttcgcacaga
cggaacacgc
ccgcaacaag
gacactatga
tggtggcaag
gtcaaaccat
ctgatgtcac
ctgtgatggce
aggagaagtt

gtctcttcga
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ggacggcaga
aggacaggac
agacatcacg
tgtgatcaac
ggacattgta
aaccaaggct
cgttggcacc
catgcttctc
tgacaccaga
cgttgcgtac
gcgcctgaac
aaagatgtct
cctgcacagc
cgttgatgga
ggggaagcgce
ggctgccttg
ggacgagatt
acctgttgaa
ctcaaacaac
aagatttggc
cgatgctaac
attcgggttc
ctatgagaac
catcatcaac
gggagttgag
tgattacgat
cactccagct
tttcctcaaa
ctcaaagacc
gatctccgtg

gccctttcaa

-79-

gccatgacag
atgctctcag
aaacactttc
aacgccgatg
gtgtgcatgg
ggttattgcg
cactccgctg
aagatgaagg
gatgtggaag
ggtgtgttcc
gacggtgttg

gaggaagaca

gtgttgggta

ctcgacgcaa
cgtggcgcgce
aagctcatgg
cgcccgatgg
cacatcctct
ggaccccaaa
acacacttcg
cactgcagtg
cacccaaacg
aaacgcatca
acaattttga
ctggacactt
ttggactttg
gacaaaagcg
agacacttcc
cttgaggcta
gcaggactcg

ggcctcttcg

atagtgacta
acgctgcgcet
gtgacacagc
tcgggagact
atggagacac
gaggagccgt
gaggcaatgg

cacacgttga
agcgcgttca
gtcctgagtt
tcctcgacga
aagcgctgtt
cggcaaatgc
tggaaccaga
tcatcgactt
agaaaagaga
agaaagtacg
acaccaggat
ttggctcgge
cccaatacag
acgccatgaa
ctgagtggat
ctgttgaagg
acaacatcta
acaccatgat
aggctctcaa
acaaaggttt
acatggatta
tcctctectt
ctgttcactc

agattccaag

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440
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ctacagatca ctttacctgc gttgggtgaa cgccgtgtgc ggcgacgcat aatccctcag

agactacatt ggcatactgt ttctgaggcg cgcgacgccg taggagtgaa aagcctgaaa

gggcttttcc cgcttcctat tccaaaaaaa aaaaaaaaaa

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

25
7597
ADN

<220>
<223>

<400> 25
ttgaaagggg

ccacactcac
gactcacggc
tcgcgtgacce
ggcactcctg

atggggcegt

ctttcacccc
cgttcccgac
gatgtaacca
ccgttttcat
gtacaaacac
gcctgggett
tccactggceg
accccecccecce
atgtgtgcaa
ctggtactca
tgacactcgg
ttctatgtct
gaacacaact
cctaccacga
ccaatctggc

catggacaca

gcgctagggt
gttgtgcgtg
accgtgtggce
ggttagtact
ttgggggccg
accgecgceggg
cccceccececce
gtaaagggat
caagacttac
gagaaatggg
gatctaagca
tccaggtcta
agtgttagta
ttggtaacaa
acccagcaca
agcactggtg
gatctgagaa
gaataggtga
gattgtttta
gccacaggaa
aacactggca

cagcttggtg

Trinh tu nhdn tao

ctcaccgcta
cgcggagctce
cacttggctg
ctcaccacct
ttcgacgctc
ctgatcgcecct
cccececcecce
gtaaccacaa
cttcacccgg
acgtctgcgc
ggtttcccca
gaggggtgac
acaacactgc
ggacccacgg
gtagctttgt
acaggctaag
ggggaccggyg
ccggaggccg
tcgctttggt
téggggccgg
gcataattaa

acaacgcaat

gcatgccaac
gatggactat
gattgtgcgg
tccgceccact
cgcgagtttc
ggtgtgcttc
ccccececcee
gcttactacc
aagtaaaacg
acgaaacgcg
actgacacaa
actttgtact
tgcttcgtag
ggccaaaagc
tgtgaaactc
gatgcccttc
gcttctataa
gcacctttct
acacgctatc
ccaatccagt

caactactac

cagtggaggce

-80-

gacagtcccc
cgttcaccca
acgaacaccg
tggttgttag
cccgcacgge
ggctgtcacc
ccccccctaa
gccttteceg
gcaacttcac
ccgtcgcettg
accgtgcaat
gtgtttgact
cggagcatga
cacgtccgaa
actttaaagt
aggtaccccg
aagcgcccgg
tttaattaca
agagagatca
ccggcgaccg
atgcagcaat

tctaacgagg

Trinh tu nucleotit dung hop chta 01 ching Campos cua FMD
(b6 gen didy du)

gcgttgcact
cctacagctg
cttgcgcttc
cgctgtcttg
aactacggtg
cgaagcctac
gttctaccgt
gcgttaaagg
acagttttgc
aggaggactt
ttgaaactcc
ccacgttcga
cggccgtggg
tggacccgtc
gacattgata
aggtaacacg
tttaaaaagc
ctggacttat
gagcattttt
gctcgcagaa
accagaactc

gctccaccga

7500

7560

7600

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



cacaacctcc
ctctgctttce
tctecectcgaa
aagcgttgga
ttccggtctce
ctgggtcacc
aggtgtctac
ggtcaccgcg
gcttcgttcet
caacccacgc
cgaccagtac
cgtcaacact
gcacgtcgcg
ctatggtggc
caaccccccce
atgcccgacg
ggacagggtg
cctcgcaggt
gttcacagga
ggagccgccc
gttgaactca
cgcgtctgac
acatggcaag
gctaaggctg
tgtcaccgcecce
ggacgtctcg
tttggacctc
ttactacttc
aaatggagcg
accactcacc

caacggtgag

acccacacaa
agcggtcecttt
gaccgcatcc
gtcacatacg
gagaccagag
agtgactcat
ggcagcctga
gttggcaacc
atccaaaaga
acgaacatga
aaggttcaca
gaaggtgccc
ggtgagtttc
ctggtgacca
cgcaaccagt
tttctgcact
cttgctcagt
cttgcgcagt
cccactgacg
aagacacctg
aagtttactt
gtggccgaga
gccgacggceg
ccggtggacg
actgttgaaa
ttcatcatgg
atgcagattc
tctgacttgg
cctgaaaagg
cggcttgcce

tgcaggtaca

ccaacaccca
tcggcgctcet
tcaccacccg
ggtacgcaac
ttgtgcaggce
tcggacgttg
ccgactcgta
agttcaacgg
gggaactgta
ctgcgcacat
agccttggac
ctcagatcaa
cttccaégga
cggacccgaa
tgccggggeg
tcgagggtga
ttgatatgtc
actacacaca
cgaaggcgcg
aggcggcecge
tttccatcce
ccacaaatgt
acgctctggt
cccgtgegga
actacggtgg
acagatttgt
catcacacac
agatagcagt
cgttggacaa
tgccctacac

gcagaaatgc
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gaacaatgac
tctcgeccgac
taacggccac
agctgaggat
agaacggttt
ccacctcctg
tgcatatatg
agggtgcctg
ccagctcaca
cacagtgccc
ccttgtggtt
ggtgtatgcc
gggaatattc
gacggctgac
ttttaccaac
cgtaccgtac
tttggcagca
gtacagtggc
ttacatgatt
gcactgcatt
ctacctctcg
gcagggatgg
cgtactggct
aaccacttct
cgaaacacag
gaaagtgaca
tttggtggga
aaaacacgag
caccaccaac
cgcgccccac

tgtgcccaac

-81-

tggttctcca
aagaagacag
accacgtcga
tttgtgagcg
ttcaaaaccc
gaactcccga
agaaacggct
ctggtcgcaa
cttttccctce
tttgttggcg
atggttgtag
aacattgccc
cccgtggect
cccgtttatg
ctccttgatg
gtgaccacga
aaacacatgt
accatcaacc
gcctacgccce
catgctgaat
gccgccgatt
gtctgcttgt
agtgctggta
gcgggcgagt
atccagaggc
ccgcaaaacc
gcgctcctac
ggagacctca
ccaactgctt
cgcgtgttgg

gtgagaggtg

aacttgcaag
aggagaccac
caacccagtc
gaccgaacac
acctcttcga
ccgaccacaa
gggatgtcga
tggtaccaga
accagttcat
tcaaccgcta
cccctctgac
caaccaacgt
gtagcgacgg
ggaaagtgtt
tggctgagge
aaacagactc
caaacacctt
tgcacttcat
caccaggcat
gggacactgg
acgcgtacac
ttcaaattac
aagactttga
cagcggatcc
gccaacacac
aaattaacat
gcgcgtccac
cctgggttcc
accacaaggc
caaccgtgta

accttcaggt

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



gttggctcaa
gacccgggtce
cttgctggca
acagttctga
ttcttcttet
caggaagaca
gagttggcca
aagcttatca
gacccagtcc
ttcgtcgtga
ttcaétttcg
cggtccacgce
gacattttcg
gactggatca
cctagcatcc
gagtggctcg
ctgtgcaaag
ctccgtggea
tctacccatt
ttcgacggtt
ggcaaagact
gcatcgcttg
ctgtactcgg
cactttgaca
atcaaagcac
cttctcaacg
ccacccctte
gagaaggtgt
ttgtacttcc

gtgcacgact

aaggtggcac
accgagttgc
atccacccaa
attttgacct
ccgacgttag
tgtccacaaa
ctggagtgaa
agctcctgag
ttgtggccat
agaagatctc
gagccccgat
ccgaagacct
ccattctcaa
aggcatggat
ttgaaaaaca
acaacgcgcg
tggtcgceccce
agtccggtca
tcactggcag
acaaccaaca
tcaagtactt
aggataaagg
gcttcacccc
tcgacgtgag
ttgaagatac
gcatggctgt
agaacgtgta
cgagccaccc
tcattgagaa

ccatcaagga

ggécgctgcc
tttaccggat
ctgaagccag
tctcaagcta
gtcaaacttt
gcacggacct
agccatcagg
ccgcctgtceg
catgctggct
cgactcgctc
tctgttagcc
tgagagagca
gaacggcgag
agcctcagaa
gcaggacctc
ccaagcgtgt
ggcacccagc
gggcaagagt
gaccgattca
gactgtcgtt
cgcccaaatg
caaacccttc
gaggactatg
cgccaaggac
tcacaccaac
tgaaatgaag
ccaactggtt
gattttcaaa

aggacagcac

ggagctccgg
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tacctccttc
gaagagggcc
acacaaacag
gccggagacyg
tccaagctgg
gactttaacc
accggtcttg
tgcatggccg
gacaccggtce
tccagtctct
gggttggtca
gagaaacagc
tggctggtca
gaaaagtttg
aacgacccaa
ttgaagagcg
aggtcgagac
ttccttgcaa
gtttggtact
gtgatggacg
gtttcaacaa
aacagtaagg
gtgtgccctg
gggtacaaaa
ccagtggcaa
agaatgcaac
caagaggtga
cagatctcaa
gaggcagcaa

ccgcteatcece

-82-

aactacggtg
gaaacatact
aaaattgtgg
ttgagtccaa
tagacacaat
ggttggtgte
acgaggccaa
ctgtggcagc
tcgagattct
tccacgtgcc
aggtcgcctc
tcaaagcacg
aattgatcct
tcaccacgac
gcaagtacaa
ggaacgtcca
ccgagccegt
acgtgctcge
gcccgectga
atttgggcca
cggggttcat
tcatcatagc
atgccctgaa
ttaacaacaa
tgtttcagta
aagatatgtt
ttgagcgggt
ttccttccca
ttgaattctt

aacaaacctc

ccatcaaagc
gtccaaggcc
caccggtgaa
ccctgggcecce
caaccagatg
cgcttttgag
gccctggtac
acggtcaaag
ggacagcacc
ggcccccgte
gagtttcttc
tgacatcaac
tgccatccgce
agacttggta
ggaagccaag
cattgccaac
ggtcgtttgce
acaagcaatc
ccctgaccac
gaaccccgac
cccgceccatg
aaccaccaac
ccggaggttt
attggacatc
cgactgtgcc
caagcctcaa
ggagctccac
aaaatccgtg
tgagggcatg

atttgtgaaa

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980



cgcgctttta
gccaacatag
gtgagtgagt
gaaaagaacc
ccaggccaaa
ccacaagctg
gcaaaagccc
ttgaaagtga
caaaagttgg
gccatttgct
gcagaaaagt
gtgtttgagt
gtgctccacc
atgaagaaag
ttctctggtg
cctgggctct
gctaaggacg
ggatactgct
gaaccacacc
atgcgcaaaa
cctgccgect
atcttctcca
cgctgtgctg
ctgagcatct
gcacccggcce
aacggcactg
aagtttgctt
ggtaagactc
attggcagat

ggttgtaacc

gtgtgggatg

agcgcctgaa
tgatcatgat
acattgagag
ctctggaaac
aggcgcgtaa
aaggacccta
cggtcgttaa
aagctaagaa
tcatgggcaa
gtgctactgg
acgacaagat
ttgagattaa
gtgggaatcg
gcacccccegt
aagcccttac
ttgcctacaa
gggctgacac
cttgcgtttc
acgaggggtt
ccaagcttgc
tgtccaacaa
aacacaaggg
ctgactacgc
acgaggcaat
tccectggge
ttggacccga
gccaaacctt
gcattgtcga
tttgtgcaca
ctgatgttga

tggactattc

ggaaaacttt
ccgcgaaact
agcaaacatc
cagcggtgcce
tgacgagaac
cgctggcceccg
ggaaggacct
cttgatcgtc
caccaagccc
agttttcggce
catgttggac
agtaaaagga
cgtgagagac
cgttggtgtg
ctacaaggac
agccgcaacc
gttcatcgtt
caggtccatg
gattgttgac
acccaccgtt
ggacccgcgce
agacacaaag
gtcacgcctg
taaaggcgtt
actccagggg
agttgaggct
cctgaaggac
cgtcctacct
aatgcactca
ttggcaaaga

ggccttcgat
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gagattgttg
cgcaagagac
accaccgacg
agcaccgtcg
tccgageecceg
atggagagac
tacgagggac
actgagagtg
gttgagctca
actgcttacc
ggcagagcca
caggacatgc
atcacgaaac
atcaacaacg
attgtagtgt
aaggctggtt
ggcacccact
cttctcaaga
accagagatg
gcgtacggtg
ctgaacgacg
atgtctgagg
cacagcgtgt
gatggactcg
aagcgccgtg
gccttgaagce
gagattcgcc
gttgaacaca
aacaacggac
tttggcacac

gctaaccact

-83-

ccctatgtct
agaagatggt
acaagactct
gcttcagaga
cccagcctgce
cagttaaagt
cggtgaagaa
gtgccccacc
tccttgacgg
tcgtgeccteg
tgacagatag
tctcagacgce
actttcgtga
ccgatgtcgg
gcatggatgg
attgcggagg

ccgctggagg

tgaaggcaca

tggaagagcg
tgttcecgtce
gtgttgtcct
aagacaaagc
tgggtacggc
acgcaatgga
gcgcgctcat
tcatggagaa
cgatggagaa
tcctctacac
cccaaattgg
acttcgccca

gcagtgacgc

gaccctcctg
ggacgatgca
tgatgaggcg
gagacctctc
tgaagagcaa
taaagtgaaa
gcctgttget
gaccgacttg
gaagacggta
tcatcttttc
tgactacaga
tgcgctcatg
cacagcaaga
gagactgatt
agacaccatg
agccgtcectce
caatggcgtt
cgttgacccc
cgttcacgtg
tgagttcggg
cgacgaagtc
gctgttccge
aaatgcccca
accagacacc
cgacttcgag
aagagaatac
agtacgtgcc
caggatgatg
ctcggeggtce
atacagaaac

catgaacatc

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780

6840



atgtttgagg
aagactctcg
atgccatctg
ctctacgcectt
tacggagacg
cacttcaaat
cttggtcact
actgggtttt
cgccgtggga
ccagacgagt
agatcacttt
tacattggca
ttttceceget
<210>
<211>

<212>
<213>

26

ADN
<220>
<223>
(bd

<400> 26
ttgaaagggg

ccacactcac
gactcacggc
tcgcgtgace
ggcactcctg
atggggccgt
ctttcacccc
cgttcccgac
gatgtaacca
ccgttttcat
gtacaaacac

gcectgggett

7586

aagtgtttcg
tgaacacgga
gttgttccgce
tgcgtagaca
atatcgtggt
cccttggtca
ccattactga
acaaacctgt
ccatacagga
accggcgtcect
acctgcgttg
tactgtttct

tcctattcca

gcgctagggt
gttgtgcgtg
accgtgtggce
ggttagtact
ttgggggcceg
accgcgcegygg
ccceccccecce
gtaaagggat
caagacttac
gagaaatggg
gatctaagca

tccaggtcta

cacagaattc
acacgcctat
aacaagcatc
ctatgaggga
ggcaagtgat
aaccatcact
tgtcactttc
gatggcctca
gaagttgatc
cttcgagcce
ggtgaacgcc
gaggcgcgceg

aaaaaaaaaa

Trinh ty nhédn tao

ctcaccccta
cgcggagctc
cacttggctg
ctcaccacct
ttcgacgctc
ctgatcgcct
cccececceccecece
gtaaccacaa
cttcacccgg
acgtctgcgc
ggtttcccca

gaggggtgac
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gggttccacc
gagaacaaac
atcaacacaa
gttgagctgg
tacgatttgg
ccagctgaca
ctcaaaagac
aagacccttg
tccgtggcag
tttcaaggcc
gtgtgcggcg
acgccgtagg

aaaaaaa

gcatgccaac
gatggactat
gattgtgcgg
tccgeccact
cgcgagtttc
ggtgtgcttc
ccceeccecce
gcttactacc
aagtaaaacg
acgaaacgcg
actgacacaa

actttgtact

-84-

caaacgctga
gcatcactgt
ttttgaacaa
acacttacac
actttgaggc
aaagcgacaa
acttccacat
aggctatcct
gactcgctgt
tcttcgagat
acgcataatc

agtgaaaagc

gacagtcccc
cgttcaccca
acgaacaccg
tggttgttag
cccgcacggce
ggctgtcacc
ccccececctaa
gcctttecceg
gcaacttcac
ccgtcgettg
accgtgcaat

gtgtttgact

gtggatcctg
tgaaggcggg
catctacgtg
catgatctct
tctcaagccc
aggttttgtt
ggattatgga
ctcctttgca
tcactctgga
tccaagctac
cctcagagac

ctgaaagggc

Trinh ty nucleotit dung hgp ch@a chtng C3 Indaial cua FMD
gen day du)

gcgttgcact
cctacagctg
cttgcgcttce
cgctgtcttg
aactacggtg
cgaagcctac
gttctaccgt
gcgttaaagg
acagttttge
aggaggactt
ttgaaactcc

ccacgttcga

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7597

60

120

180

240

300

360

420

480

540

600

660

720



tccactggcg
accccececccce
atgtgtgcaa
ctggtactca
tgacactcgg
ttctatgtct
gaacacaact
cctaccacga
ccaatctggc
catggacaca
tacaacttcc
ttctgccttt
actacttgaa
gagcgttggg
atccggcecctt
atgggttccc
aggtgtctat
ggtgactgct
aatgggtgac
caacccacgc
cgaccaatac
tgtgaacaca
tcacgttgcet
ctatggcaac
caatccaccc
ttgccccact
aaggctgttg
ggctggettg
cactgggcca

agcaccagac

agtgttagta
ttggtaacaa
acccagcaca
agcactggtg
gatctgagaa
gaataggtga
gattgtttta
gccacaggaa
aacactggta
cagctgggtg
acccacacaa
agcggtcttt
gaccgcatcc
gtcacatacg
gagacacgtg
tcccagagtt
gggggtctcg
gttggaaacc
atcagtgaca
actaacatga
aaccaacéca
tcaggtgccc
ggtgaacttc
atggtgacaa
aggaccgccc
ctcctgacgt
gccaagttcg
gcccagtact
accgacgcga

aacccagagg

acaacactgce
ggacccacgg
gtagctttgt
acaggctaag
ggggaccggyg
ccggaggcecyg
tcgectttggt
tgggagccegg
gcataatcaa
acaatgctat
ccaacactca
tcggtgctcet
tcaccacccg
ggtacgcaac
ttcaccaggc
ttggacacat
tcaagtcata
agttcaacgg
gagagaagta
cggcacacat
agccctggac
agcagatcaa
cctccaagga
ctgacccgaa
tgccgggeceg
tcgagaacgt
acgtgtcatt
acacacagta
aagctcggta

aggctgccca
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tgcttcgtag
ggccaaaagc
tgtgaaactc
gatgcccttce
gcttctataa
gcacctttct
acacgctatc
acaatccagc
caactactac
tagtggtgge
aaacaacgac
tcttgccgac
caacggccac
aactgaggat
agaacggttt
gcacaaggtc
cgcgtacatg
cggttgtctc
ccaactgact
caccgtgccet
tcttgtcgtce
ggtgtatgcc
ggggatcttc
gacagctgac
gttcacaaac
gccttacgtt
ggcagcgaaa
cgctgggaca
catggtggca

ctgcatacac

-85-

cggagcatga
cacgtccgaa
actttaaagt
aggtaccccg
aagcgcccgg
tttaattaca
agagagatca
ccggcgactg
atgcaacagt
tccaacgagg
tggttttcca
aagaagaccg
acgacgtcga
agcacgtcag
ttcaagatga
gttctgccct
cgcaatggct
ctggtggcgce
ctctaccccc
tacgtgggtg
atggtcgttg
aacatagccc
cccgttgegt
cctgcctacg
tacctggatg
tcaacacgga
cacatgtcaa
atcaacctgc

tacgtgcccc

gcagagtggg

cggccgtggg
tggacccgtc
gacattgata
aggtaacacg
tttaaaaagc
ctggacttat
gagcattttt
gctcgcagaa
accaaaattc
gctccacaga
aactcgccag
aggaaaccac
caactcagtc
ggcccaacac
cactctttga
cagaaccgaa
gggacgttga
tcgttcctga
accaattcat
tcaacagata
ctccacttac
caaccaacgt
gtgccgacgg
ggaaagtcta
ttgctgaggc
ctgatggaca
acacttactt
acttcatgtt
ctggcatgga

acactggttt

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



gaactctaag
gtccagcgag
cggcaaggca
ccggctacct
caccactacc
cgttgccttce
ggacgttatg
ctacttctct
cggcgcccca
gctgactcgg
cggtacaacg
gcacgctcgg
agagctgctt
ccaaccagcg
ttttgacctg
cgacgttagg
gtccacaaag
tggagtgaaa
gctcctgagce
tgtggccatc
gaagatctcc
agccccgatt
cgaagacctt
cattctcaag
ggcatggata
tgaaaaacag
caacgcgcgce
ggtcgcccceg
gtccggtcag
cactggcagg

caaccaacag

ttcacatttt
gctgaaacaa
gacgctgacg
gtggacgcta
gttgagaact
gttcttgacc
caggtacaca
gacttggaaa
gtttctgcac
ctggctctcc
gcctacacta
cacctgccga
gtgcgcatga
ggcgataggc
cttaagctag
tcaaactttt
cacggacctg
gccatcagga
cgcctgtcegt
atgctggctg
gactcgctct
ctgttagccg
gagagagcag
aacggcgagt
gcctcagaag
caggacctca
caagcgtgtt
gcacccagca
ggcaagagtt
accgattcag

actgtcgttg

caatcccgta
caagcgtaca
cgctecgtegt
gacagcaaac
acggaggaga
ggtttgtgaa
aggacagtat
tagcagtgac
ttgacaacac
catacaccgc
ccggtgtacg
cgtcgttcaa
agcgtgctga
acaaacaacc
ccggagacgt
ccaagctggt
actttaaccg
ccggtcttga
gcatggccgc
acaccggtct
ccagtctctt
ggttggtcaa
agaaacagct
ggctggtcaa
aaaagtttgt
acgacccaag
tgaagagcgg
ggtcgagacc
tccttgcaaa
tttggtactg

tgatggacga
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catctcggcc
gggatgggtt
ctccgcetteg
tacgaccact
aacacaaact
ggtccaggtg
tgtgggtgca
tcacactggg
aaccaacccc
accacaccgc
caggggagac
ctttggtgca
actctactgc
gctcattgcg
tgagtccaac
agacacaatc
gttggtgtcc
cgaggccaag
tgtggcagca
cgagattctg
ccacgtgccg
ggtcgcctcg
caaagcacgt
attgatcctt
caccacgaca
caagtacaag
gaacgtccac
cgagcccgtg
cgtgctcgca
cccgcectgac

tttgggccag

-86-

gctgactacg
tgtgtgtacc
gcggggaaag
ggcgaatctg
caacgtcgcc
tcgggcaacc
ctcctacgcg
aagctcacat
actgcctacc
gtgctggcca
ctagcccact
gttaaagcag
cccagaccgg
ccagcgaaac
cctgggcecect
aaccagatgc
gcttttgagg
ccctggtaca
cggtcaaagg
gacagcacct
gcccceegtet
agtttcttcc
gacatcaacg
gccatccgeg
gacttggtac
gaagccaagg
attgccaacc
gtcgtttgcce
caagcaatct
cctgaccact

aaccccgacg

catacaccgc
agatcactca
actttgagct
ccgaccccgt
accacactga
aacacacact
cagccacata
gggtgcccaa
acaaggggcc
cggcgtacac
tggcggcgge
agacaatcac
tcectteeggt
agcttctgaa
tcttcttctce
aggaagacat
agttggccac
agcttatcaa
acccagtcct
tcgtcgtgaa
tcagtttcgg
ggtccacgce
acattttcgce
actggatcaa
ctagcatcct
agtggctcga
tgtgcaaagt
tccgtggcaa
ctacccattt
tcgacggtta

gcaaagactt

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380



caagtacttc
ggataaaggc
cttcaccccg
cgacgtgagc
tgaagatact
catggctgtt
gaacgtgtac
gagccacccg
cattgagaaa
catcaaggag
gcgcctgaag
gatcatgatc
cattgagaga
tctggaaacc
ggcgcgtaat
aggaccctac
ggtcgttaag
agctaagaac
catgggcaac
tgctactgga
cgacaagatc
tgagattaaa
tgggaatcgc
cacccecegte
agcccttacc
tgcctacaaa
ggctgacacg
ttgegtttce
cgaggggttg

caagcttgca

gcccaaatgg
aaacccttca
aggactatgg
gccaaggacg
cacaccaacc
gaaatgaaga
caactggttc
attttcaaac
ggacagcacg
gagctccggce
gaaaactttg
cgcgaaactc
gcaaacatca
agcggtgcca
gacgagaact
gctggcccga
gaaggacctt
ttgatcgtca
accaagcccg
gttttcggca
atgttggacg
gtaaaaggac
gtgagagaca
gttggtgtga
tacaaggaca
gccgcaacca
ttcatcgttg
aggtccatgc
attgttgaca

cccaccgttg

tttcaacaac
acagtaaggt
tgtgccctga
ggtacaaaat
cagtggcaat
gaatgcaaca
aagaggtgat
agatctcaat
aggcagcaat
cgctcatcca
agattgttgce
gcaagagaca
ccaccgacga
gcaccgtcgg
ccgagcccgce
tggagagacc
acgagggacc
ctgagagtgg
ttgagctcat
ctgcttacct
gcagagccat
aggacatgct
tcacgaaaca
tcaacaacgc
ttgtagtgtg
aggctggtta
gcacccactc
ttctcaagat
ccagagatgt

cgtacggtgt
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ggggttcatc
catcatagca
tgccctgaac
taacaacaaa
gtttcagtac
agatatgttc
tgagcgggtyg
tccttcccaa
tgaattcttt
acaaacctca
cctatgtctg
gaagatggtg
caagactctt
cttcagagag
ccagcctgcet
agttaaagtt
ggtgaagaag
tgccccaccg
ccttgacggg
cgtgcctegt
gacagatagt
ctcagacgct
ctttcgtgac
cgatgtcggg
catggatgga
ttgcggagga
cgctggaggce
gaaggcacac
ggaagagcgce

gttccgtect
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ccgcccatgg
accaccaacc
cggaggtttc
ttggacatca
gactgtgccc
aagcctcaac
gagctccacg
aaatccgtgt

gagggcatgg

tttgtgaaac
accctcctgg
gacgatgcag
gatgaggcgg
agacctctcc
gaagagcaac
aaagtgaaag
cctgttgcett
accgacttgce
aagacggtag
catcttttcg
gactacagag
gcgctcatgg
acagcaagaa
agactgattt
gacaccatgc
gccgtcctcg
aatggcgttg
gttgaccccg
gttcacgtga

gagttcgggc

catcgcttga
tgtactcggg
actttgacat
tcaaagcact
ttctcaacgg
caccccttca
agaaggtgtc
tgtacttcct
tgcacgactc
gcgcttttaa
ccaacatagt
tgagtgagta
aaaagaaccc
caggccaaaa
cacaagctga
caaaagcccc
tgaaagtgaa
aaaagttggt
ccatttgctg
cagaaaagta
tgtttgagtt
tgctccaccg
tgaagaaagg
tctctggtga
ctgggctctt
ctaaggacgg
gatactgctc
aaccacacca
tgcgcaaaac

ctgccgcectt

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180



gtccaacaag
acacaaggga
tgactacgcg
cgaggcaatt
cccctgggcea
tggacccgaa
ccaaaccttc
cattgtcgac
ttgtgcacaa
tgatgttgat
ggactattcg
agtgtttcgce
gaacacggaa
ttgttccgea
gcgtagacac
tatcgtggtg
ccttggtcaa
cattactgat
caaaéctgtg
catacaggag
ccggcegtcete
cctgcgttgg
actgtttctg
cctattccaa
<210> 27
<211> 2076
<212> ADN
<213>
<220>
<223>
chung

<400> 27

gacccgcgcec
gacacaaaga
tcacgcctgce
aaaggcgttg
ctccagggga
gttgaggctg
ctgaaggacg
gtcctacctg
atgcactcaa
tggcaaagat
gccttcgatg
acagaattcg
cacgcctatg
acaagcatca
tatgagggag
gcaagtgatt
accatcactc
gtcactttcc
atggcctcaa
aagttgatct
ttcgagccct
gtgaacgccg
aggcgcgcga

aaaaaaaaaa

tgaacgacgg
tgtctgagga
acagcgtgtt
atggactcga
agcgccgtgg
ccttgaagcet
agattcgccc
ttgaacacat
acaacggacc
ttggcacaca
ctaaccactg
ggttccaccc
agaacaaacyg
tcaacacaat
ttgagctgga
acgatttgga
cagctgacaa
tcaaaagaca
agacccttga
ccgtggcagg
ttcaaggcct
tgtgcggcga
cgccgtagga

aaaaaa

Trinh ty nhdn tao
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tgttgtcctc
agacaaagcg
gggtacggca
cgcaatggaa
cgcgctcatc
catggagaaa
gatggagaaa
cctctacacc
ccaaattggc
cttcgcccaa
cagtgacgcc
aaacgctgag
catcactgtt
tttgaacaac
cacttacacc
ctttgaggct
aagcgacaaa
cttccacatg
ggctatcctc
actcgctgtt
cttcgagatt
cgcataatcc

gtgaaaagcc

gacgaagtca
ctgttccgcece
aatgccccac
ccagacaccyg
gacttcgaga
agagaataca
gtacgtgccg
aggatgatga
tcggcggteg
tacagaaacg
atgaacatca
tggatcctga
gaaggcggga
atctacgtgce
atgatctctt
ctcaagcccc
ggttttgttc
gattatggaa
tcctttgcac
cactctggac
ccaagctaca
ctcagagact

tgaaagggct

tcttctccaa
gctgtgctgce
tgagcatcta
cacccggcect
acggcactgt
agtttgcttg
gtaagactcg
ttggcagatt
gttgtaaccc
tgtgggatgt
tgtttgagga
agactctcgt
tgccatctgg
tctacgcettt
acggagacga
acttcaaatc
ttggtcactc
ctgggtttta
gccgtgggac
cagacgagta
gatcacttta
acattggcat

tttcccgett

ggggccggcc aatccagccc agctactggce tcgcagaacc aatctggtaa cacaggtage

-88-

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560

7586

Trinh ty nucleotit dung hop chua capsit va mét phdn trinh tu 2A cua
C3 Indaial cua FMD
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ataatcaaca
aatg;catca
aacacccaaa
ggggccttge
accactcgca
tactccacaa
gtacaggcag
ggacacctgc
gactcatacg
ttcaacggcg
gagaagtacc
gcccacatca
ccctggacac
cagatcaagg
tcgaaagagg
gacccgaaaa
cccgggegtt
gacgacggga
gacctttccc
tacacacagt
aaagcccgcet
gagagggcag
ttctcaatcc
acaacaaacg
gacactctgg
cccecgaccgce
aactacggcg
gacagatttg
caccaacacg
gaaattgttg

gccttgtcca

actactacat
gtggaggctc
acaatgactg
ttgccgacaa
atgggcacac
cagaggacca
agagattcta
acaaactgga
cctacatgag
gatgcctcct
agctcacgct
cggttcctta
tggttgtcat
tctatgccaa
ggatcttccc
cagctgaccc
tcactaactt
aaccgtacgt
ttgccgcecgaa
actcaggcac
acatggtggce
cccactgcat
cgtacgtgtc
tacagggatg
tcgtgtcggt
agaccaccgc
gtgagacaca
tgaaaataaa
gtctagtggg
tgcggcatga

acaccagcaa

gcaacagtac
taacgagggc
gttttcaaga
gaagacggag
cacctccacg
cgttgctgga
caaaaagttt
gttgcccacc
gaacggttgg
agtggccatg
tttccecgecac
ccttggtgtg
ggtcgtgtcc
catcgctccg
tgtcgcgtge
cgcctacggce
gttggacgtg
taccacacag
gcacatgtct
catcaatttg
ttacatcccg
ccatgctgag
tgccgcggat
ggtctgcgtt
tagcgccggce
tactggggaa
agttcagaga
cagcccaaaa
tgcgctgcetg
cggcaaccta

ccccaccgcecce
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caaaactcca
tccacggaca
ctcgccggtt
gagacgacac
acccagtcca
cccaacacat
ttgtttgatt
gaccaccacg
gacgttgagg
gtacccgaat
cagttcatta
aatagatatg
ccgctcacgg
acctacgttc
gcggacggtt
aaggtgtaca
gctgaggcat
acaggtgagt
aacacatact
catttcatgt
cctggggtgg
tgggacacag
tacgcctaca
taccagatca
aaggacttcg
tcagcagacc
cgccaccaca
tccacccatg
cgtgcggcga
acttgggtgce

tacaacaagg

-89-

tggacacaca
caacttcaac
cggccttctc
tccttgagga
gcgtaggcgt
caggtttgga
ggacaacgga
gtgttttcgg
tgtctgctgt
ggaaagagtt
gccccagaac
atcagtacaa
tcaacgccac
atgtggccgg
acggaggact
atccgccecg
gtcccacctt
ctcgtcttcet
tggcaggaat
tcacaggttc
aaacaccacc
ggctgaattc
cggcgtctga
cacacgggaa
agttgcgcecct
ctgtcaccac
ccgacgttgg
ttattgacct
cctactactt
ccaatggtgce

caccgttcac

gcttggtgac
tcacacaacc
cggtttgttt
ccgcattctc
tacatacggg
gacacgagtg
caagcctttt
acacttggtg
tggcaaccag
tgaaacgcgg
caacatgacc
aéaacacaaa
gagcgcggea
cgagctcccc
ggtgacaacg
gactaactac
tctgtgtttt
ggccaagttc
tgcccagtac
aactgattca
ggacacacct
caaattcaca
tgaggcagag
ggctgacaac
ccccattgac
cactgtagag
cttcatcatg
catgcaaacc
ctcagatctg
tcccgtgtca

gagacttgcc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920
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ctccectaca ccgcgccaca ccgegtgttg gcgactgtgt acaacgggac gagcaagtac 1980
actgtgagtg ggtcaagcag acgaggcgac ttgggttccc tcgcggcacg agtcgtgaag 2040
gcacttcctg cttctttcaa ctacggtgca atcaag 2076
<210> 28

<211> 23

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Doan mdi

<400> 28 :

gacaaaggtt ttgttcttgg tca 23
<210> 29

<211> 18

<212> ADN

<213> Trinh tuyu nhén tao

<220>
<223> Dboan mdi

<400> 29

tgcgagtcct gccacgga 18
<210> 30

<211> 20

<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Miu do

<400> 30
tcctttgecac geccgtgggac 20
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