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VECTO VIRUT ECPET ,6 GA TAY, VACXIN CHUA VECTO NAY VA
PHUONG PHAP BAO CHE VACXIN NAY

(57) Sdng ché dé cap dén linh vuc vacxin thd y, cy thé 1a vacxin cho gia cdm

khang cim gia cAm. Vacxin nay dua trén virut vecto ti t6 hop biéu hién protein

haemaglutinin cia virut cim, trong d6 vecto 1a virut ecpet & ga tay (HVT) va gen

haemaglutinin duoc diéu khién bang trinh tu khoi dong gen glycoprotein B tir

virut ecpet clia dong vat cé vii. Vacxin bao gébm vecto HVT+HA c¢6 thé dugc sir

dung dé gy ra ddp tng mién dich bdo vé khang cim gia cdm & gia cAm, va dé

gidm su lay lan AIV. Séng ché ciing dé cap dén phuong phdp, tng dung va

vacxin chia vecto HVT+HA.
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Linh vue k§ thuit dwoc dé cap

Séng ché d& cap dén linh vuc vacxin thd y, cu thé vacxin khang cum gia cdm &
gia cAm. Vacxin nay dugc dua trén vecto virut tai td hop biéu hién protein
haemaglutinin ctia virut ciim, trong dé vecto la virut ecpet & ga tdy (herpes virus of
turkey - HVT) va gen haemaglutinin duoc diéu khién boi trinh tu khoi dong gen
glycoprotein B tir virut ecpet ctia dong vat c6 vi. Vacxin chira vecto HVT+HA nay cé
thé dugc str dung dé gay ra dap ing mién dich bao vé khéng cum gia cdm & gia cim,
va dé lam giam su lay lan AIV. Sang ché ciing d& cép dén phuong phép, viée sir dung,

va vacxin chtra vecto HVT+HA.
Tinh trang ky thuat dwgc dé cip

Virut ecpet & ga tdy (HVT) dugc mo ta vao khoang nam 1970 1a virut ecpet gdy
nhiém bénh cho ga tdy, va cé cac dic tinh khang nguyén gidng voi virut gdy bénh
Marek (Marek’s disease virus - MDV). Trong khi MDYV c6 kha nang gay bénh cao cho
ga con, HVT khong gy bénh cho ga con va c6 thé dugc sir dung dé ching ngira c6
hiéu qua khang lai su 1ay nhiém va bénh giy ra béi MDV (Okazaki et al., 1970, Avian
Diseases, vol. ‘14, p. 413-429). Sau d6, viéc tiém ching cho ga con khang MDV bing
céch str dung HVT d trd thanh mdt phin ctia chwong trinh tiém chung chuin cho
hang ty con ga con dugc nudi trén toan thé giéi mdi nam. Lién quan dén van dé nay,
rat hitu ich khi phat hién ra ring HVT, khéng gibng MDYV, ¢6 thé duoc tinh ché tir cac
té bao chi ma trong d6 né duge san sinh, vi du bang cach ding siéu 4m pha té bao

(sonication), va c6 thé duoc ban ra thi trudong dudi dang vacxin on dinh dong kho.

HVT sao chép trong lympho bao ctia chim, cu thé trong lympho bao mau ngoai
vi (PBL), do d6 né 1a virut huyét toan than. N6 giy ra dép ing mién dich trong thoi

gian dai, chl yéu nhim vao hé mién dich té bao, khong phai hé mién dich thé dich.

Vacxin HVT c¢6 thé duoc sir dung cho ga con ¢ giai doan sém, 1a két qua két
hop cuia ban chit khong gy bénh ctia HVT, ciing nhu su khong nhay cam tuong d6i
cua no6 véi khang thé nhan duge tir me khang MDYV hodac HVT. Do d6, vacxin HVT ¢6

the dugce tiém chung cho ga con vao ngdy méi nd khoi tring cta né (ngay mot), hodc
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ngay ca trude khi nd, trong khi van con trong trimg. Phuong phép sau nay, tiém ching
trong tring, thuong duge 4p dung vao ngdy 18 clia qui trinh phat trién phdi (ED), 1a
khoang 3 ngay trudc khi no.

Hién nay HVT duoc phéan typ vao phén ho cia alphaherpesvirinae, va ciing

duoc biét 1a:

Virut ecpet Meleagrid 1, virut ecpet ga tdy, hodc virut bénh Marek typ huyét
thanh 3.

Virion HVT c¢6 tat ca cac dic tinh cua virut ecpet dién hinh, va c6 kich thuéce
khoang 160nm & dang dugc bao ctia né. Trong capsit né bao gdm bd gen 16n 1a ADN
thang chudi kép. Trinh ty hoan chinh cta bd gen virut dai khoang 159kb da duoc biét
tir nam 2001 (sb truy cp Ngan hang gen AF291866).

Tuy nhién, trudc day rat lau, bd gen HVT da dwoc nghién ctru va duge xtr ly; cu
thé 1a ddc tinh khong gdy bénh cua n6 da hudng t61 nghién ctru viée stt dung HVT lam
virut vecto dé biéu hién va phan phdi cac protein khac nhau vao vat cht 1a ga con ma
da dugc tiém ching bang thé tai tb hop HVT. Céc vi du 12 sy biéu hién cua gen ma héa
khang nguyén tr mam bénh gia cAm khéc nhu: virut gdy bénh Gumboro & ga
(infectious bursal disease virus - IBDV) (Darteil et al., 1995, Virology, vol. 21 1, p.
481-490), va virut gdy bénh Newcastle (Newcastle disease virus - NDV)
(Sondermeijer et al., 1993, Vacxin, vol. 11, p. 349-358). Nhung ngoai ra su biéu hién
nay da dugc mod ta cho khang nguyén ky sinh trung (Cronenberg et al., 1999, Acta
Virol., vol. 43, p. 192-197), hodc xytokin, dé diéu khién dap tng mién dich & ga con
(WO 2009/156,367; Tarpey et al., 2007, Vaccine, vol. 25, p. 8529-8535).

Nhiéu vi tri d& gin chén gen khac loai vao trong bd gen HVT & locut khong
thiét yéu thich hop da duoc nghién ctru, vi du trong ving ngin duy nhét cta bd gen
HVT (EP 431,668); hoic trong ving dai duy nhit (EP 794,257).

Mot sb phuong phap da duge mé ta dé gin chén axit nucleic khac loai vao
HVT: bang cach sir dung k§ thuét tai to hop twong ddng (Sondermeijer et al., supra),
tai tao cosmid (US 5,961,982), hodc Bacmid (nhiém sic thé nhan tao cua vi khuan)

(Baigent et al., 2006, J. of Gen. Virol., vol. 87, p. 769-776).

Dé san xuat & quy méd 16n HVT thudng duoc san sinh in vitro, trong moi trudng
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nudi cdy cia té bao nguyén bao soi phdi ga con (CEF). Day la céc té bao so cép duoc
tao ra bang cach trypsin héa phéi ga. CEF duoc dat mong thanh cac 16p don va duoc
gy nhiém bang HVT. Sau d6 virut nay sao chép trong té bao nguyén bao sgi, mic du

trén in vivo HV'T sao chép trong lymphd bao.

Hién nay, nhiéu san phidm vacxin c6 ban trén thi truong hitu dung ma chia
vecto HVT biéu hién khéng nguyén khac loai. Vi du: khang nguyén NDV F:
Innovax®-ND-SB (MSD Animal Health), va Vectormune® HVT-NDV (Ceva); khang
nguyén IBDV VP2: Vaxxitek® HVT+IBD (Merial), vd Vectormune® HVT-IBD
(Ceva); hodc khang nguyén tir virut gdy bénh viém thanh khi quan liy nhiém:
Innovax®-ILT (MSD Animal Health).

Viéc sir dung vacxin vecto HVT nay cho gia cAm s& tao ra dap tng mién dich
khang gen khic loai dugc biéu hién, dong thdi khang HVT/MDV. Do doc luc ctia cac
chung MDV tang 1én qua thoi gian, viéc tiém chung dién hinh khang MDYV hién nay
dua vao thanh phan vacxin MDV khac ngoai virut hodc vecto HVT, nhu chung vacxin
MDV typ huyét thanh 1 hodc 2, vi du ching MDV Rispens hodc MDV SB1 tuong
ung.

Virut cum (IV) 1a orthomyxovirut ma 1ay nhiém cho nhiéu loai vat cha. T
chinh hat virut cim khong thé hoan toan x4c dinh loai vat chu bi ldy nhiém, hodc s&
lay nhiém trong twong lai. Do d6, trén thuc té, virut cim ma c6 thé gay nhiém va sao
chép trong mdt loai thuong duge goi 1a thude vé loai do, mac du viéc gdy nhiém chéo
cho céc loai khac thuong xuyén xdy ra, vi du: tir chim nudc sang ga; tir ga sang lon,
meo, hodc ngudi; tr ngudi sang ngya, v.v.. Do dé, virut cim gia cAm (AIV) dé cap
dén virut ma cé thé gy nhiém cho gia cdm. AIV c6 thé gdy ra cac bénh: Ctim gia cdm
(AI), ma con duogc biét 1a “bénh toi ga”, hodc “cim ga”, va la bénh phai khai béo &
nhiéu quéc gia. Tuy theo kiéu bénh cta AIV gy nhiém va tinh trang mién dich cua
cla chim bi nhiém bénh, ma bénh cé thé khac nhau tir bénh khong biéu hién triéu
ching, dén bénh dudng hd hap nhe, dén hau quéa gdy chét cao.

Ctm gia cAm & gia cAm thwong mai thuong duge dé khang bang céch tiém
ching & nhiéu ving trén thé gi6i noi ¢6 dich ATV, vi du & chiu A va Trung Dong. O

cac khu vuc khac, nhu chau Au va Bic My, tiém ching dugc quy dinh boi Chinh phu
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va chi duogc cho phép trong céc truong hop bung phat va két hop véi cac bién phap
céch ly va tiéu diét bénh.

Duogc quan tdm ddc biét la virut AIV loai gdy bénh cao (HP) la do ching c6
nguy co liy nhiém cao tir chim sang cac loai khéc, ké ca nguoi. HP AIV c6 protein
HA chita nhiéu axit amin bazo & vi tri phan cét ctia cdc phan HA1 va HA2 cua protein
HA. Su c6 mit ciia cac axit amin bazo nay khién cho viéc hoat hoa protein HA béng
céch phan cét c6 thé duge thuc hién bang proteaza ma ciing Xay ra trong cac co quan
khac véi duong ho hap, noi AIV ¢ kha ning gay bénh thp sao chép. Piéu nay dan
dén sw nhidém virut huyét toan than va do nghiém trong cua bénh nhiém HP ATV.

Virion cim typ A, nhu AIV, bao gém bd gen chita ARN mach don c6 tinh phén
cuc 4m, dugc chia thanh 8 doan, ma hoéa 10 protein. Protein virut hdu hét phu hop véi
muc dich mién dich 1a haemagglutinin (HA) va neuraminidaza (N). HA la khang
nguyén chinh, c6 thé gdy ra dap ing mién dich dich thé bao vé. AIV duoc phan typ
theo bién thé typ huyét thanh ctia protein HA va N cta chiung: H1-H16 va N1-N9 da
dugc mb ta cho dén nay. HP AIV luén thudc phéan typ H5 hoac H7.

Mic du hat virut cim khéng bi gidi han & viéc gay nhiém loai cu thé, nhung
duong nhu ¢6 sy phd bién cta cac typ huyét thanh IV & mot sb loai: cac typ huyédt
thanh IV H1 va H3 & lon; H3 va H7 & ngua; H3 ¢ chd; HS ¢ meo; H 7 va H9 & ga ty;
va H5, H7, va H9 ¢ ga con.

Do dép tmg mién dich khéang bénh ctm la dic hiéu typ huyét thanh, vacxin
khang bénh cum thudng pht hop v6i phan typ mién dich ctia ching IV luu hanh trong
linh vuc. Vacxin Al c6 ban trén thi truong chira AIV bét hoat nguyén ven trong nhii

tuong c6 ta chat dau, hodc ching vacxin AIV séng nhugc doc.

Tuy nhién, céc thay d6i cta virut IV theo thoi gian, duge biét 1a “bién dong di
truyén” dién ra. Trén thuc té, ching IV ma khéc v6i cac chung hién c6 boi do twong
déng trinh tu axit amin cta protein HA nhiéu hon 90% s& duoc chi dinh 1a nhém
khang nguyén méi, va s& c6 sd “nhém” méi. Hién tugng ndy 6 thé 1am cho quan thé
dich phai d6i mat véi ching IV ma da thay ddi profil min dich it hay nhiéu hon tr 1in
gy nhiém hodc tiém ching cudi cing. Didu nay c6 thé lam cho cac vacxin hién cé,
ngay ca khi chira phan typ chinh x4c, tr& nén kém hiéu qua qua thoi gian, vi thé cin

phai cdp nhat virut vacxin. Trong sb céc ly do khac, vacxin cum dua trén k¥ thuat
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ADN téi t hop dé dugc phat trién dé tao didu kién thuan loi cho viéc cip nhat nay. Vi
du, vacxin chira tiéu don vi IV-HA ma duoc biéu hién qua hé vecto biéu hién
baculovirut. Béng k¥ thuét sinh hoc phan tir thong thudng, gen H5 HA duoc biéu hién

c6 thé duoc trao doi voi mot gen gan day hon, khi can.

Tuong tu, vacxin vecto ctia Al d4 duoc phat trién dé bidu hién protein HA trong
vi sinh vat van chuyén con séng. Cac vi du v& cac vecto nay la cac virut nhu: virut gy
bénh viém thanh khi quan 1ay nhiém (ILTV) (Liischow et al., 2001, Vacxin, vol. 19, p.
4249-59); virut Rinderpest (Walsh et al., 2000, J. Virol., vol. 74, p. 10165-10175);
virut gy bénh viém mi¢ng mun nudc (Roberts et al., 1998, J. Virol., vol. 247, p. 4704-
4711); virut gdy bénh dau ga (Swayne et al., 2000, Vacxin, vol. 18, p. 1088-1095);
Adenovirut (Toro et al., 2010, Avian Diseases, vol. 54, p. 224-231 ); va NDV (Veits et
al., 2006, PNAS USA, vol. 103, p. 8197-8202).

Trong ) nay, vecto bénh dau ga dua trén Trovac® vacxin AIV-H5 (Merial), ¢6

ban trén thi truong.

Vacxin Al cho gia cam duoc du dinh dé bao vé dong vat da tiém chung khang
céc triéu chimg ctia bénh ctim gia cim, va khang tai nhiém trong tuong lai. Tuy nhién,
vacxin c6 kha ning lam giam su lay lan cta virut kiéu dai trong méi truong, vi du sang
cac dan khac, sang chim dai di tra hodc ban dia, hodc sang cac loai ddng vat khac gén
nhu thich hop twong duong véi bénh do virut c6 kha ning truyén tir dong vt sang
nguoi va gy dich 16n nhu AIV. T4c dung 1am gidm sy ldy lan cta virut c6 thé dat

duoc bang cach gy dap ing mién dich rat hitu hiéu & chim d3 tiém ching.

Vacxin Al ma 1a vacxin tiéu don vi hoic vecto ¢6 wu diém la chiing ¢6 thé duoc
sir dung trong phuong phap DIVA: “phan biét dong vat bi nhiém va dong vat duogc
tiém ching”, cling dugc biét la: “vacxin danh d4u”. Viéc ung dung nay la do vacxin tai
td hop chi cam tng khang thé khang protein virut da dwoc bidu hién, ma khong khang
céc protein virut khdc nhu s& xay ra trong truong hop gdy nhiém bang virut nguyén
ven. DIVA la quan trong ddi vi nhidu quc gia hodc khu vuc kinh t& ma muén duy tri
va xé4c nhan tinh trang khong ¢6 AIV, vi du, dé nhim muc dich xuit khau.

Céc vacxin hién nay ma duogc dua trén AIV bat hoat nguyén ven trong nhii
tuong diu c6 t4 chat khéng cho phép phéan biét bing phuong phap DIVA. Trong

truong hop xau nhat, gia cam da tiém ching bang vacxin nay s& mang khang thé c6
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phé rong khang AIV, nhung néu cc khang thé nay khong c6 tac dung bao vé hoan

toan, chim s&€ van mang AIV lay nhiem con song, méc du chung s€ khéng bi cha y.

Vecto virut téi t6 hop con sdng dé biéu hién va phan phdi khang nguyén khac
loai phai co thé vuot qua duogc nhiéu ap luc sinh hoc 1én dé 6n dinh va hiéu qua cua
no6: trude hét 1a kha ning tao ra dong con sau khi chuyén nhiém. Piéu nay cho thay
rang virut tai to hop co6 thé séng duge. Tiép theo, kha nang sao chép in vitro trong
dong té bao cht qua nhiéu chu trinh trong khi duy tri sy biéu hién ctia gen khac loai.
Diéu nay cho thiy rang virut tai tb hop khéng bi nhugc doc bang cach gén chén, va dot
bién gan chén duge sao chép va dugc biéu hién 6n dinh. Sau do 13 viée sao chép va
biéu hién in vivo. Diéu nay cho théy virut tai td hop ¢c6 thé vuot qua dugc ap luc chon
loc mdt céch dang ké & dong vat séng, nhu duogc dit ra béi hé mién dich. Thong
thuong, viéc mat su biéu hién clia cdc gen ngoai lai gitip sao chép nhanh hon & dong
vat; “thé dot bién lan trén” chira céc dot bién thu dugce, hodc dot bién mét doan chinh &
gen ngoai lai, va ching phat trién qua mic vecto nguyén ven. Cudi cung, su sao chép
& dong vat can c6 kha ning tao ra dap ing mién dich hiu qua sao cho dong vat dugc

tiém chung dugc bao vé.

Méi quan tdm dic biét lién quan dén tinh hiéu qua in vivo, 13 tac dong cua
vacxin vecto virut & dong vat da c6 khang thé; khéng vecto va/hoac gen khac loai ma
n6 biéu hién. Dbi voi dong vat non, cac khang thé nay chu yéu thu dugc tir me cua
chung 1a cé thé di dugc tiém ching diy di khang lai cdc mdm bénh thong thuong; do
d6 tén ctia chung 1 khang thé nhan dugc tir me (MDA). Khang thé nhu vay c6 thé gy
roi loan su sao chép ctia vecto va/hodc su biéu hién cta gen ngoai lai, do ching ¢6 thé

kich thich hé mién dich ctia dong vat (khong du diﬁh) thanh thai vacxin vecto.

Céc cdu tric virut vecto tai tb hop ciia vecto HVT c¢6 dot bién gin chén gen [V-
HA da dugc mé ta: cong ty CEVA da thong bao san phdm “VECTORMUNE HVT-
AI” trén trang web (http://www.ceva.com/en/Responsibility/Contributions), nhung

chua c6 théng béo chi tiét.

Lan et al. (2009, Acta Microbiologica Sinica, vol. 49, p. 78-84) md ta vecto
HVT c6 dot bién gin chén gen H5 IV-HA, duoc tao ra bang cach sit dung k§ thuat tai
t6 hop Bacmid duoc cai tién. Ca tir ban dich ctia bai bao (bang tiéng Trung Quéc), va

tir bai bio tuong Gmg vé k¥ thudt tai t6 hop duoc st dung cho MDV (Cui et al., 2009,
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J. of Virol. Meth., vol. 156, p. 66-72), r3 rang 1a Lan et al. dd tao ra HVT tai t5 hop
ctia chung bang cach gin chén catxet biéu hién trong gen Us2 ctua HVT; catxet biéu
hién chira gen IV H5 HA dudi sy kiém soét cua trinh tu khéi dong gen sém tic thi cta
cytomegalovirut ciia ngudi (IE-hCMV). Catxet nay chira céc yéu t6 bd sung can cho
quy trinh tach dong va chon loc. Bai bdo cia Lan et al. chi mé ta viée tach dong va giai
phéng thé tai to hop HVT+HS; khong c6 thir nghiém trén dong vat dugce bdo cdo, cling
nhu khong c6 dit liéu vé hidu qua hodc d6 dn dinh tir cac thir nghiém in vitro hoic in

Vivo.

Theo céach khéc, Zhou et al. (2010, Vacxin, vol. 28, p. 3990-3996), md ta viéc
st dung trinh tu khoi dong gB dé biéu hién IBDV VP2, tir locut Us10 ctia MDV1.
Dang luu ¥ 1a ddu hidu nay dugc dé cap vén tit trong phan tém tit, nhung phan con lai
cua bai bdo nay mo ta viéc tao ra va st dung vecto MDV1 ma biéu hién lacZ va VP2
dugc didu khién bai trinh tu khéi dong hCMV-IE tir locut Us2?

Sonoda et al. (2000, J. of Virol., vol. 74, p. 3217-3226) mo ta viéc st dung trinh
tu khoi dong MDV1 gB d diéu khién su biéu hién ctua gen NDV F, tir locut Us10 cia
MDV1.

Takekoshi et al. (1998, Tokai J. Exp. Clin. Med., vol. 23, p. 39-44) m ta viéc
st dung trinh tu khoi dong gen gB tir hCMV dé biéu hién cac gen khac loai trong
hCMV.

US2008/0241188 md ta viéc st dung trinh tw khai dong gen CMV IE & diéu
khién gen AIV HA trong vecto HVT.

WO02007/022151 md ta viéc st dung trinh tu khoi dong gen sém hCMV dé

diéu khién gen AIV HA trong vecto adenovirut nguoi.

WO01/05988 mo ta viéc sir dung trinh tu khoi dong gen mCMV IE va trinh tu
khoi dong SV40 dé diéu khién cac gen tlr virut gdy bénh bach cau ¢ gia cam, trong
vecto HVT.

Sonoda et al. (J. of Virol., vol. 74, p. 3217) moé ta viéc st dung trinh tu khéi
dong gen MDV 1 gB dé diéu khién gen NDV F trong vecto MDV1.

WO2010/119112 m6 ta (trong céac vi du 23-25) viéc st dung trinh ty khéi dong
gen CMV IE dé diéu khién sy bidu hién cua gen HA typ HS tir AIV trong vecto HVT.
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Ban chit ky thuit cta sang ché

Muc dich cta sang cheé 1a tao ra vacxin Al dugc dua trén vecto HVT; vacxin
vecto ndy nén gy ra tdc dung bao vé mién dich hidu qua khang sy 1y nhidm va bénh

gdy ra boi AIV & gia cAm.

Yéu cau chinh d6i véi san phim vacxin vecto kha thi vé tinh mién dich va kinh
té 1a 6n dinh, ca vé kha ning sao chép vecto lan su biéu hién coa gen khac loai duoc
gan chén. Su két hop nay cho phép chu trinh sao chép in vitro rong ma can thiét dé san
Xut trén quy mé 16n, cling nhu cho phép biéu hién va trinh dién lién tuc véi hé mién
dich ctia vat chu cua gen ngoai lai dugc gén cheén, khi vacxin vecto dang sao chép
trong dong vat cht d4 tiém ching. Ngoai ra, tinh 6n dinh nay s€ cho phép vacxin vecto
phtt hop véi tiéu chuédn rit cao vé d6 an toan va tinh 6n dinh sinh hoc ma phai dap tng
dugc boi virut tai td hop duge dua vao thi truong, dé duoc cap phép thuong mai tir co

quan nha nudc c6 tham quyen.
Mo td van tat cac hinh vé

Fig. 1: Ga con MDA-+ dugc tiém ching & cac ngay tudi va tiép dé duoc gay
nhiém. Su gidm giai phong virut nhu duge gay ra boi vacxin vecto HVP310, so véi
chim duoc tiém ching dang nhil twong, va dugc tiém ching d6i ching, duge phat hién

14 hé s6 250 & ngay 2 sau khi thir nghiém.
MG ta chi tiét sang ché

Tac gia sang ché da bat ngd phat hién ra rang céc trinh tu khoi dong da dugc st
dung trong giai phap da biét dé didu khién sy biéu hién cua gen khac loai & HVT,
khéng thé duge str dung dé biéu hién gen IV HA trong vecto HVT.

Mt s6 trinh tu khoi dong duogc kiém tra: trinh tu khoi dong lap doan cubi dai -
virut Rous Sarcoma (RSV LTR) (nhu dugc moé ta trong EP 431, 668: thu duoc
pRSVcat (Gorman et all., 1982, PNAS USA, vol. 79, p. 6777-6781)); va trinh tu khoi
dong gen hCMYV IE (thu duge tix pl17: Cox et al., 2002, Scand. J. Immunol., vol. 55, p.
14-23), dé diéu khién su biéu hién cia gen IV H5 HA, ¢ locut Us10 cua bo gen HVT.

Vecto ¢6 trinh tu khoi dong hCMV IE d3 tao ra cdc mang sau khi gdy nhiém,

tuy nhién cdc mang nay khong thé duge khuéch dai qua nhiéu chu trinh; vecto HVT c6

trinh tu khéi dong LTR dé tao ra cac mang cé thé duoc khuéch dai, tuy nhién céac
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mang nay chi thé hién su biéu hién HA rét yéu, va khi dugc thir nghiém & dong vat
dudi dang virut tai t hgp HVP142, khong tao ra tac dung bao vé hiéu qua trong thoi

gian tr 2 dén 3 tudn (xem céc vi du).

Trong truong hop nay, bit ngd 1a trinh tu khoi dong gen gB tir virut ecpet cla
dong vat c6 vi, ma chua dugc moé ta trude d6 dé didu khién su biéu hién gen khéc loai
trong HVT, ciing nhu dé biéu hién gen IV HA, ¢6 thé dugc sir dung dé tao ra vacxin
vecto HVT biéu hién dot bién gin xen gen IV HA, ma thé hién mot cach thuan loi tinh

on dinh trong viéc sao chép vecto va hiéu qua mien dich khi bi€u hién gen ngoai lai.

Khong mong muén bi rang budc boi ly thuyét, tac gia sang ché cho rang trinh
tu khéi dong gen gB tr virut ecpet clia dong vat c6 vi, khi dugc sir dung dé biéu hién
gen IV HA trong vecto HVT, tao su cén bang thich hop gifta cudong do bidu hién cta

gen khac loai, va chiing ¢6 duge kha ning sao chép ctia HVT tai tb hop.

Do d6, sang ché d& cap dén vecto HVT bao gdm axit nucleic khac loai ma bao
gém trinh ty nucleotit ¢6 kha ning mi hoa protein IV HA, khic biét & chd, trinh tu
nucleotit nay duoc lién két chirc niang vai trinh tu khoi dong gen glycoprotein B (gB)

tr virut ecpet cuia dong vat c¢6 vu.

Vecto HVT theo sang ché 14 én dinh khi sao chép, va tao ra sy biéu hién lién
tuc cua gen [V HA duoc gén cheén, ca in vitro va in vivo. Vecto HVT+HA, khi duoc st
dung trong vacxin cho gia cdm, gdy ra ddp ung mién dich manh c6 thé bao vé chim
khang lai bénh gdy ra bai viée gay nhiém ATV nghiém trong, va c6 thé lam giam déng

ké su lay lan cuia virut gdy nhiém ra mdi truong.

“Vecto” theo sang ché 1a vi sinh vat mang thé tai td hop con sbng, & day la

HVT.

“Axit nucleic khéac loai” theo sang ché, 1a axit nucleic khong xut hién & HVT

me ma dugc st dung dé tao ra vecto HVT tai tb hop theo sang ché.
“Protein” theo sang ché 1a mach phan tir chira cac axit amin. Protein nay c6 thé,

néu cin, duoc bién dbi in vivo hodc in vitro, béng, vi du phan tng glycosyl hda, amit
héa, carboxyl hoa, phosphoryl hoa, peg hoa hodc su thay ddi vé cu tric xodn cudn
trong khong gian. Protein nay cé thé c¢6 nguén gdc sinh hoc hozc tong hop. Protein nay

c¢6 thé 1 protein tu nhién hodc thanh thuc, tién protein, hoic manh chtrc ning cua

-10-



22636

protein. Khong ké nhitng céi khéc, peptit, oligopeptit va polypeptit cé hoat tinh mién

dich dugc bao gdm trong phan dinh nghia vé protein.

“Trinh tuy khéi dong” duge biét la vung chirc néng trén bd gen cua sinh vat ma
diéu khién sy phién mé ctia ving ma hoéa xudi dong. Vi the, trinh ty khéi dong 1a manh

ADN, duogc dat nguoc dong, tic la vé phia 5°, ctia khung doc m¢, thuong la gen.

Nhu da biét, trinh tu khoi dong bat dau tbng hop mARN clia gen ma né kiém
so4t, bat dau tir “vi tri khoi déu phién ma” (TSS). mARN da tao ra lai duoc dich ma
thanh protein bat dau tir codon khéi dau ctia gen, 1a trinh tw ATG déu tién trong khung
doc md (AUG dau tién trong mARN). Thong thuong, TSS dugc dat ¢ nucleotit thi 30-
40 nguoc dong ctia codon khai dau. TSS c6 thé duge x4c dinh bang cach gidi trinh tu
dau 5' cia mARN cuia gen, vi du bang k§ thuat RACE.

Trinh ty khoi dong khong cé chiéu dai cu thé, tuy nhién trinh tuy khdi dong
thong thuong bao gém trong khoang 1000 nucleotit ngugc dong vi tri A clia codon
khéi ddu, thudng duge chi ra 1a A+1; hau hét cac trinh tir khoi dong nim & vi trf gitta -

500 va A+1, thuong 14 nam gitta nucleotit -250 va A+1.

Ngoai ra, cac trinh tw khoi dong khong cé trinh tu nucleotit ¢d dinh, ma chung
¢4 chtra nhiéu yéu t trinh tu bao toan, c6 thé nhén dién; cac yéu td nay tham gia vao
viée gan két cac yéu td phién ma, va didu khién ARN polymeraza, va cling tham gia
vao viéc didu hoa theo thoi gian, khoang thoi gian, didu kién va muc phién ma ma can
tudn theo. Theo cach nay, trinh ty khoi dong phan tmg véi tin hidu tir cac yéu t diéu
hoa nhu yéu té tang cudng, hodc yéu t& gén két ADN nhu thude, hormon, chit chuyén
hoa, v.v.. Cac yéu t6 trinh tu khoi dong dugc bao toan da biét 1a khudn TATA, thudng
duoc trong khoang 50 nucleotit nguoc dong TSS, thuong la khoang 30 nucleotit nguoc
dong TSS. Cac vi du khic vé cac yéu td trinh tu khoi dong duoc bao toan 1a khudn
CAAT, thudng nam & khoang 75 nucleotit nguoc dong TSS, va khuén GC thuong &
khoang 90 nucleotit ngugc dong TSS.

Vi tri va kich thude cia trinh tu khoi dong cd thé duoc x4c dinh mot cach thudn

loi bang cach str dung céc thir nghiém chuin, nhu phwong phéap biéu hién gen danh
dau bang céc phan 1én hon hogc nhd hon dugc tach dong phu cta trinh tw khoi dong

nghi ngd. Theo cach twong tu, bing cach thir nghidém su biéu hién ctia gen dénh du
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(bang cach phat hién viéc san xuat ARN hodc protein), cuong do twong doi cia cac

trinh tu khéi dong khéac nhau ¢ thé duoc xac dinh hodc duoc so sanh.

Trén thuc té, trinh tu khoi dong c6 thé duge chon loc mét cach don gian bang
cach tach dong phu ving nidm giita hai gen lién tiép vi du ti tin hiéu poly A cta gen

nguoc dong dén TSS cta gen xubi dong, sau d6 cét ving da tach dong khi thich hop.

Do trinh tu khoi dong lién ké véi gen ma né kiém soat sy biéu hién trong
truong hop tu nhién, viéc biét dugc vi tri cta gen, hoic diém bit dau sao chép cua
mARN ctia né, vén di boc 16 vi tri clia trinh tw khéi dong di kém ciia né. Didu nay
cling c6 thé 4p dung cho sang ché, trong d6 “trinh tu khoi dong gen gB tur virut ecpet
cua dong vat cé vu” dé chi trinh tu khoi dong diéu khién su biéu hién cta gen gB virut
ecpet, va dugc dit ngay phia trén gen gB. Protein gB trong sao chép virut ecpet théng
thuong tham gia vao su nhap bao va lan truyén tir té bao sang té bao. Do gen gB la gen
da dugc boc 16 trong nhiéu tai liéu va ¢ thé duge nhan dién mot cach rd rang, va do
bd gen ctia nhiéu herpesvirideae da duogc giai trinh tu (toan bd hoac mot phén), nguoi
c6 hidu biét trung binh trong linh vuc k§ thuat nay c6 thé d& dang xac dinh va thu dugc
trinh tur khdi dong nay bang k¥ thuat thong thuong.

Bai viét vé protein gB virut ecpet dugc trinh bay bdi Perreira (1994, Infect.
Agents Dis., vol. 3, p. 9-28). Trinh tu khéi dong cua gen gB HSV1 dugc nghién clru
cu thé boi Pederson et al. (1992, J. of Virol., vol. 66, p. 6226-6232). Tuy nhién ca hai
tai liéu nay chua mo ta hodc dé xuét viée su dung trinh tu khoi dong gB virut ecpet dé
diéu khién sy biéu hién gen khéc loai, trong HVT hoac trong hé vecto biéu hién khac
bét ky.

Trong sang ché, trinh tu khéi dong gen gB tir virut ecpet ciia dong vat c6 vi cn
phai diéu khién sy biéu hién cta gen HA. Diéu nay thudong dugc goi 1a trinh tu khoi
dong duoc “lién két chirc nang” voi gen, hodc: gen nam dudi su kiém soat cua trinh tu
khoi dong. Piéu nay ¢ nghia 14 trong ciu tric vecto HVT cudi cing, trinh tu khoi
dong gen gB va gen HA duoc lién két trén clng mot ADN, v6i khodng céch hitu hiéu,
va khong c6 tin hiéu hodc trinh ty gifta ching ma s€ can trd sy phién ma va dich ma
hiéu qua.

Trong céu tric vecto theo sang ché, codon khéi déu duge cung clp boi gen HA.

Ngoai ra, cac cAu trac vecto dugce tao 1a tinh khiét ti da, cho théy réng ngoai trr mot
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s vi trf enzym gi6i han, khong thay c6 cac yéu té ngoai lai dang ké trong cau tric
vecto tai to hop nhu catxet bi€u hién véi cdc yéu to khéac loai can thiét dé tich dong

hodc chon loc thé tai td hop.

Mic du khong bét budc, trong mot phuong 4n dwoc uu tién gen HA duogc tao
cdu triic dé chia tin higu poly A xuéi dong, vi du tir SV40. Tin hiéu nay c6 thé tao ra

su két thuc phién m& hoan toan hon, va gay ra su polyadenyl héa ban sao dé dich ma.

Su tao thanh céu tric vecto HVT+HA c6 thé dugc thuc hién béng k¥ thuat sinh
hoc phan tir da biét, bao gém viéc tach dong, chuyén nhiém, tai tb hop, chon loc, va

khuéch dai.

“Virut ecpet ctia dong vat c6 vii” theo séng ché dé cap dén virut ecpet thudong
gy nhiém va sao chép & loai dong vét ¢6 vi. Tét hon 1a virut nay thudc phéan ho cua
Alphaherpesvirinae. Vi du: virut ecpet nguoi 1 (herpes simplex virut), virut ecpet bo 1,
virut ecpet meo 1, virut ecpet ngwa 1 (EHV), virut gdy bénh gia dai & lon (PRV, con

goi la virut ecpet suid 1).

Céc trinh tu khoi dong gen gB tlr virut ecpet cua dong vat cd vi duge st dung

mot cach thuan lgi trong sang ché.

Do do, trong mot phuong 4n duoc uu tién trinh tu khoi dong gen gB tir virut

ecpet ciia dong vat c6 vu theo sang ché 1a tr PRV, hoic EHV.

Vecto HVT bao gdm cac trinh ty khoi dong gen gB nay duoc chimg minh 1a 6n
dinh thich hop & ca in vitro va in vivo, va khi duge st dung trong vacxin cho gia cim
c6 hiéu qua cao vé mit mién dich dé bio vé gia cdm khoi Al va lam gidm su lay lan
AlV.

Céc trinh tu khdi dong nay c6 thé thu duoc mét cach thuan loi tix giai phap k¥
thuat da biét, nhu tir Ngan hang gen, vi du:

- PRV, tir Ngan hang gen acc.nr: BK001744, ving 20139 - 19596 (gen PRV gB
la UT 27 hodc gll), hoac

- EHV, tr Ngin hang gen acc.nr: AY665713, ving 60709 - 61570 (gen EHV1
gB 1a ORF 33).

Ngoai ra, s§ truy nhip Ngin hang gen pfam00606 dai dién cho mdt nhom

protein gB cua virut ecpet mot cach thuan tién.
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Céu tric vecto HVP311 nhu dugc md t4 trong cac vi du ¢6 chira trinh tu khoi
dong gen EHV gB (SEQ ID NO: 1), va dugc chimg minh ¢ d6 6n dinh in vitro va in
vivo. Khi dugc st dung lam vacxin, cAu tric nay da thé hién tac dung bao vé mién dich

tot va lam giam sy lay lan virut, xem céc vi du.

Dé cai thién thém hiéu qua cua trinh tw khai dong gen gB tir virut ecpet cua
dong vat c6 vii theo sang ché, ddng thoi duy tri do 6n dinh cta nd, trinh tu khoi dong
dugc lam thich nghi. Viéc lam thich nghi la viéc kéo dai trinh tu khoi dong, sao cho nd
khong két thiic trude A+1, ma kéo dai xudi dong A+1 ctia codon khoi ddu ctia gen gB,

vao vung ma hda cta gen gB ma thuong dugc dich ma thanh protein.

Két qua la trinh tu khoi dong duoc kéo dai bay gid bao gdm mdt hodc nhidu
~ codon ATG, cu thé 14 codon khéi dau ban ddu va cac codon ma héa methionin cé thé
khéc. Codon ATG nay, ¢ vi tri xudi dong khuén TATA trong trinh tu khoi dong cé thé
dugc dich bang bd may phién ma té bao nhu codon khoi dau, dan téi sy khéi dong
dich ma chua thanh thuc khéng mong mudn. Do d6 codon ATG xubi dong khudn
TATA cia trinh tu khoi dong gen gB, ma biy gid ndm trong trinh tu khoi dong kéo
dai duoc bién ddi bang cach gay dot bién khién cho ATG khong c6 chic ning lam
codon khoi dau tiém ning. Diéu nay cho phép trinh tu khéi dong gB theo sang ché dua
vao cac nucleotit ma md rong codon khoi diu gB tu nhién va kéo dai vao trong vung
dugc dich mi cta gen gB, tuy nhién céc nucleotit bd sung nay khéng duoc dich ma,

ma hoat dong nhu trinh tu dan dau duoc kéo dai.

Do dé, trinh tu khai dong duge tao cdu tric chira nucleotit tir ving ma hoa gB
nam xudi dong A+1 gbe.

Do dé, trong phuong an duogc uwu tién hon, trinh tu khoi dong gen gB tir virut
ecpet ctia dong vét c6 vii bao gém trinh ty nucleotit tir ving duoc dich ma cua gen gB

nay, trong d6 trinh tir nucleotit ATG bat ky di duoc thay dbi.

2

“Su thay do6i” trinh tu nucleotit ATG trong trinh tu khai dong duoc kéo dai theo

sang ché, tot hon 1a dugc tao ra biang cach gdy dot bién. Trinh tu nucleotit ATG noi
chung c6 thé duoc thay thé thanh codon bat ky khéc, mién 14 sy thay ddi nay khong

lam giam sy On dinh cta viéc sao chép, hoac sy biéu hién cua cau tric vecto.

Tét hon 14 thay dbi nay 1a boi mot nucleotit duy nhét, t6t hon 13 tir ATG thanh
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TTG.

S6 luong nucleotit xudi dong ATG duge bao gdm trong trinh tu khoi dong gB
duge kéo dai theo sang ché it nhit bang 10, tdt hon néu it nhit bang 20, 30, 50, 75
hodc 100, theo thtr tu vu tién. Trén thuc té, s6 luong cua nucleotit xudi dong A+1 ma
can duoc dua vao trong trinh tu khoi dong kéo dai theo sang ché, c6 thé duoc léy lam
trinh ty tt A+1 dén - nhung khong bao gdm - codon ATG xudi dong tiép theo mét
céch thuén lgi. Trong trudng hop d6 chi mot trinh tw ATG (ctia codon khoi diu) can
duge thay dbi bang cach gdy dot bién.

Céu tric vecto HVP310 nhu duoc md ta trong céc vi du chira trinh tu khéi dong
gen PRV gB dugc kéo dai 129 nucleotit qua A+1. Chi ¢6 trinh tw ATG duogc bao gdm
trong trinh tu kéo dai 1a tir codon khdi ddu ban dau, trinh tu nay da dugc thay dbi
thanh TTG bang cch gy dot bién. Vecto nay da thé hién hiéu qua va tinh én dinh in
vitro tuong tu nhu trinh ty khoi dong gen EHV gB khong dugc lam thich nghi, tuy

nhién c6 hiéu qua in vivo duogc cai thién dang ké, xem céc vi du.
Trinh tu khdi dong gen PRV gB kéo dai duoc thé hién trong SEQ ID NO: 2.

Do d6, theo mét phuong an duoc uu tién hon cta trinh ty khai dong gen gB tir
virut ecpet cta dong vat c6 vi theo sang ché, trinh tu khoi dong ndy c6 trinh tu

nucleotit nhu trong SEQ ID NO: 2, hoac dang twong duong ctia né.

Gen HA ma duoc bao gém trong vecto HVT theo sang ché, noi chung c6 thé 1a
gen HA virut cim bét ky, vi thé néi chung 1a tir IV bt ky, va thudc typ huyét thanh bét
ky H1 - H16, hodc cac gen HA tuong tu dugc mo ta trong tuong lai.

Dé téi wu hoa hidu qua cua vacxin cho gia cAm khang Al dua trén vecto HVT
theo sang ché, gen HA dugc gén chén tdt hon 1a gen HA typ gdy bénh cao (=HP), vi
thé bao gém axit amin bazo & vi tri phan cit HA1-HA2. Sy biéu hién cta gen HP HA
gitip tiém chiing gia cAm mdt cach hiéu qua dé khang lai viéc 1y nhidm AIV typ HP,

va lam giam su lay lan thém vao trong moi truong.

Do d6, theo mdt phuong an duoc wu tién ctia vecto HVT theo sang ché, trinh tu

nucleotit cé kha ndng ma hoa protein I'V HA thu dugc tor HP IV.

D3 biét trong linh vuc k§ thuat, IV duoc xem 1a HP, va nhiéu trinh tu da duoc
cong bd. Pong thoi, gen HP HA dé sir dung trong sang ché c6 thé d& dang thu duoc tur
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céc thé phén lap ctia HP IV, tir cc loai vat chi khac nhau, bang cach str dung k¥ thuat
sinh hoc phan tir thong thudng nhu RT-PCR.

Tét hon 1a HA typ HP theo sang ché thu duogc tir HP AIV.

NB: thao tic v6i thé phan lap HP AIV sbng s& can phong thi nghiém co céc

thiét bi voi mue d6 kiém soat thich hop.

Pé cai thién thém hiéu qua cla vacxin cho gia cAm chtra vecto HVT theo séng
ché, gen HA dugc bao gdm trong vecto nay dugc tdi wu héa codon. Quy trinh tdi wu
héa codon 1a di biét trong linh vue k§ thuat ndy, va bao gém viée lam thich nghi trinh
tu nucleotit ma hoa protein dé ma héa céc axit amin giéng nhu trinh tu m3 hoda ban
dau, du c6 cac nucleotit khac hay khéng; tirc 1a cac dot bién hau nhu cdm. Didu nay cai
thién mtc d6 ma trinh tw m3 héa duoc biéu hién trong trudong hop khéc vai géc cua
gen di dugc biéu hién. Vi du khi biéu hién gen nay trong hé biéu hién tai td hop, viéc
st dung codon di thich nghi cung cdp sur vu tién codon ctia hé méi. Trén thuc té didu
nay c¢6 nghia 1a mic du hau hét cc axit amin s& gift nguyén, trinh tu nucleotit m3 hoa

nay cé thé khac biét dang ké (d6 twong ddng dén 25%) véi trinh tu ban du.

Theo sang ché, trinh ty ma hoa cua cADN cua gen IV HA dugce st dung trong

sang ché dugc t6i wu hda dé biéu hién trong vecto virut nhan chuin, nhu HVT.

Céc vi du vé trinh ty gen HA tir AIV typ HP, ma dugc tdi uu héa codon theo
sang ché 13: cac SEQ ID NO: 3 va 3, tir cac gen H5 va H7 HA tuong tng, va protein
HA duoc mi héa tuong ting trong SEQ ID NO: 4 va 6. Nhu di biét, protein HA c6 do
tuong ddng trinh ty axit amin ctia cdc gen nay nam trong khoang 90% thuong dugc
xem la thudc cung nhém khang nguyén.

Do do trong phuong 4n dugc uu ti€n hon cua trinh tu nucleotit c6 kha nang ma
héa protein IV HA cho vecto HVT theo séang ché, protein AIV HA dugc ma héa c6 do
twong dong trinh ty axit amin it nhit bang 90% véi trinh ty axit amin nhu trong SEQ
ID NO 4, hoac 6. B¢ tuong déng 95%, 96%, 97%, 98%, 99%, hodc 100% duoc uu
tién hon, theo thr tu vu tién.

Theo mot phuong an dugc uu tién hon, trinh tu nucleotit ¢ kha ning ma hoa

protein IV HA theo séng ché c6 trinh tur nucleotit c6 do turong ddng trinh tu nucleotit it
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nhat bang 90% véi trinh tu nucleotit nhu trong SEQ ID NO: 3 hoic 5. Do twong ddng
béng 95%, 96%, 97%, 98%, 99%, hodc 100% dugc wu tién hon, theo thir tu vu tién.

Vecto HVT duoc uu tién nhat theo sang ché bao gdm axit nucleic khac loai ma
bao gdm trinh tu khéi dong gen gB kéo dai, tir PRV (vi du SEQ ID NO: 2) va gen AIV
HA duoc tdi vu hoa codon, thude typ HS (vi du SEQ ID NO: 3), nh¢ @6 axit nucleic

khac loai duge gin chén véo trong bd gen HVT trong locut Us2.

Vi du vé virut vecto HVT+HA nay duoc thé hién bing ciu trac vecto HVP310
(xem cac vi du), da tao ra hiéu qua cao nhét vé mién dich va lam giam sy lay lan virut

do duoc.

Trinh tu nucleotit ctia axit nucleic khac loai ma cé thé dugc str dung dé lap rap
vecto virut HVT+HA tai t6 hop nay bang k§ thuat thong thudng 14 nhu duge thé hién
trong SEQ ID NO: 7. Trinh ty nay c6 thé d& dang dwoc két hop vao plasmit mang
chudn nhu c6 ban trén thi trudong tir chudi pUC. Sau do, plasmit thu duoc duoc goi la

“yecto truyén”, va thich hop dé sir dung trong quy trinh chuyén nhifm.

Nhu d& mé ta, cdu tric vecto HVT+HA theo sang ché c6 thé dugce tao ra bang
ky thuat chuin d3 biét trong linh vuc. Trong tdm cla cac k¥ thudt nay 1a sy két hop
vao trong bo gen ctia HVT, axit nucleic khéc loai bao gom trinh tw khoi dong gen gB

tir virut ecpet ctia dong vét ¢6 vii va gen IV HA, déu theo sang ché.

Do d6, mdt khia canh khac cta sang ché dé cap dén phuong phap tao ra vecto
HVT theo séng ché, bao gdm két hop véo trong bd gen cia HVT axit nucleic khéc loai
ma bao gém trinh tu nucleotit c6 kha nang méa hoa protein IV HA, trong d6 trinh tu
nucleotit nay dugce lién két chirc nang vdi trinh tu khdi dong gen gB tir virut ecpet cua

déng vat c6 vu.

Ung dung ¢6 loi ctia vecto HVT +HA theo sang ché 1a trong vacxin cho gia
cAm khang AI; bao vé chim va méi truong xung quanh ching khoéi viéc lay nhidm va

bénh gay ra boi AIV.

Do dd, theo mot khia canh khac ciia sang ché dé cap dén vecto HVT theo sang
ché, hodc vecto HVT ¢é thé thu dugc bang phuong phap theo sang ché, dé st dung

trong chung ngira gia cAm khang lai AL

Ung dung trong viéc chiing ngira theo sang ché nay, dugc thuc hién mot cach

-17-



22636

thudn lgi bing cach str dung ché phim vacxin bao gdm vecto HVT theo sang ché.

Do d6, theo mot khia canh khéc sang ché dé cap dén vecto HVT theo sang ché,
hoic vecto HVT ¢6 thé thu dugc bang phuong phap theo sang ché, dé su dung trong

vacxin khang AT ¢ gia cam.
Ung dung ctia vecto theo sdng ché duge bao gom trong vacxin cho gia cam.

Do dé theo mot khia canh khéc, sang ché dé cap dén vacxin khang Al & gia
cdm, bao gém vecto HVT theo séng ché, hodc c6 thé thu dwoc bing phuong phép theo

sang ché, va chat mang dugc dung.

Vacxin dugc biét 1a ché phdm bao gém hop chit c6 hoat tinh mién dich, trong
chét mang dugc dung. “Hop chét c6 hoat tinh mién dich”, hoic “khang nguyén” la
phén t ma duoc nhan dién béi hé mién dich cta dich va gy ra dap ung mién dich.
Dap tmg nay c6 thé c6 ngudn gbe tir hé midn dich bim sinh hodc méc phai, va cé thé

14 kiéu té bao va/hoic dich thé. Trong séang ché, khang nguyén 1a protein.

Thong thudng, vacxin gy ra dap (mg mién dich ma hd trg viéc ngin ngira, cai
thién, lam giam d¢ nhay dé, hodc diéu tri bénh hodc réi loan do nhidm vi sinh vat. T4c
dung bao vé nay dat duge nhd viée ding it nhat mot khang nguyén thu duge tir vi sinh
vat nay. Diéu nay sé khién cho dong vat dich thé hién su giam s6 luong, hodc cudng
d6 ctia céc dau hidu 1am sang gdy ra boi vi sinh vét. Day c6 thé 1a két qua cia sy giam
xam l4n, 1an chiém, hogc tdc d6 ldy nhidm boi vi sinh vat, din dén su giam s lugng
hozc mirc d6 nghiém trong cta ton thwong va anh huong gay ra boi vi sinh vat hoac

dap ung cua dong vat dich vdi nd.

“Chét mang dugc dung” dugce du dinh dé hd tro viée st dung hiéu qua cuia mot
hop chét, ma khong gy ra tic dung bat loi (nghiém trong) cho stic khde cua dong vat
dugc dung né. Chat mang nay c6 thé, vi du, 12 nude vo tring hodc dung dich nudc
mudi sinh 1y vé tring. O dang phtic tap hon, chit mang c6 thé, vi du, 1 chit dém, c6
thé bao gdm nhiéu chat phu gia khac nhu chét n dinh hodc chit bao quan. Chi tiét va
cac vi duy, dugc md ta, vi du, trong céac ) tay thong dung nhu: “Remington: the science
and practice of pharmacy” (2000, Lippincot, USA, ISBN: 683306472), va: “Veterinary
vaccinology” (P. Pastoret et al. ed., 1997, Elsevier, Amsterdam, ISBN 0444819681).

Vacxin theo sang ché duoc bao ché tir cac hat vecto virut sbng HVT+HA theo
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sang ché bai phuong phap nhu da mé ta trong ban mo ta nay ma, ¢ thé d& dang duogc
tng dung béi ngudi c6 hiéu biét trung binh trong linh vire k§ thudt nay. Vi du, vecto
HVT+HA theo séng ché dugc tao ciu tric bang cach chuyén nhiém va tai td hop va
vecto HVT tai tb hop mong mudn duge chon loc nhu d& mé ta trong ban mo ta nay.
Tiép theo, cac virut vecto HVT duoc san xuét cong nghiép véi quy mo nhd hon hoac
16n hon. Mic du viée san xuét trong dong vat chi c6 thé xdy ra, nhung viéc tang sinh
trong mdi truong in vitro, vi du trong moi truong CEF, dugc wu tién. Sau khi thu
hoach thé huyén phu chira virut, cic té bao nguyén ven hoic t& bao bi pha vo bang
song siéu 4m, thé huyén phii ndy duge bao ché thanh vacxin va san phdm cudi ciing
dugc déng goi. Sau khi kiém dinh chuyén sau vé chat luong, sb lugng va do vo trung,

san pham vacxin nay dugc dua ra thi truong.

Céc k¥ thuét va cac can nhéc thdng thudng ma ap dung cho nganh vacxin hoc 1a
da biét trong linh vuc va duge md ta vi du trong cac quy dinh cta nha nuéc (Duge
dién) va trong cac sb tay nhu: “Veterinary vaccinology” va: “Remington” (dﬁ d&qc
néu trén). |

Vacxin vecto HVT+HA theo sang ché néi chung c¢6 thé duoc dua vao gia cdm
dich bang cac dudng dung khac nhau, va & céc thoi diém khéc nhau trong doi séng cta
n6, véi didu kién 1a virut vecto HVT+HA di ching ngira ¢6 thé c6 thé thiét 1ap co ché

gdy nhiém bao v¢.

Tuy nhién, do viéc gdy nhim bang AIV ¢6 thé duoc tao ra & lta tudi con rét
non, nén thuan loi 1a st dung vacxin theo sang ché & giai doan cang sém cang tbt. Do
d6, vacxin theo sang ché tot hon 1a dwoc st dung vao ngay né trimg (“ngay 1 *), hodc
trong trung, vi du vao ngay 18 ED. Ngoai ra, tot hon 14 viée st dung duoc thuc hién
bang phuong phép tiém ching dai tra. Phuong phap nay cung cip tac dung bao vé sém

nhét, dong thoi giam thiéu chi phi lao dong.

Céc phuong phép dia dugc biét 15 cho cac dudng sir dung dai tra & giai doan
sém 1a: bang cach phun thé & ngay 1, hodc bang cach tiém tu ddng vao tring. Thiét bi

thich hop dé st dung & quy md c6ng nghiép c6 ban trén thi truong.

Do d6, theo mot phuong an dugce uu ti€n, vacxin theo sang ché cé thé dugce sur

dung trong tring.

Céc con duong tiém ching trong tring khac da biét, vi du trong tai nodn hoang,
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phoi, hodc tui dich ni€u; cac con dudng nay c6 thé dugce t6i wu hda néu can. Tot hon 14

tiém ching vao trong ti dich niéu.

Theo céch khéc, khi vacxin theo sang ché dugc két hop véi thanh phan khéng
nguyén khic, viéc dung ngoai duong tiéu héa c6 thé can thiét, vi du bang cach tiém

vao da hodc qua da: vi du trong co, trong mang bung, dudi da, v.v..

Céc dang bao ché cua vacxin theo sang ché thich hop dé tiém, 14 vi du huyén

pht, dung dich, thé phéan tén, hodc dang nhil twong.

Khi duge sir dung bang cach chung ngira phun, ¢& giot dugc sir dung rat quan
trong; thong thuong phun thé dugce ap dung (c& giot trén 50um), hitu hiéu 1a st dung

bang dudong mi€ng, mili, va’/hodc mat.

Tuy theo dudng ding vacxin theo sang ché, c6 thé can phai bién ddi ché phim
vacxin cho phil hop. Pidu nay 13 nim trong kha ning ctia ngudi cé hiéu biét trung binh
trong linh vuc k§ thuat nay, va thuong bao gébm buée tinh chinh tinh hiéu qua hoac do
an toan clia vacxin. Viéc ndy c¢6 thé duoc thuc hién bang cach diéu chinh cho phu hop
vé lidu, khdi luong, tan suét, dudng dung vacxin, béng cach st dung vacxin ¢ dang
hodc ché pham khéc, hodc bing cch didu chinh cac thanh phan khéc cta vacxin (vi

du, chat on dinh hodc chat bd tro).

Vi du, dé thich hgp ding trong trimg, ché phdm vacxin can phai rit diu nhe, dé
khong lam gidm kha ning nd cua trimg. Viéc lam gidm kha ning nd & muic do nhét
dinh c6 thé duoge chip nhan, vi du 10%, t6t hon nita 1a 5%, 4%, 3%, 2%, 1% hodc 0%

theo thtr ty wu tién.

Thong thudng, dd an toan cua vacxin theo sang ché duoc tao ra béng cach sur
dung lam virut HVT me cho cau tric vecto theo sang ché, ching vacxin HVT an toan
dd dugc chirmg minh, nhu ching PB1 hodc FC126 HVT. Céc chiing ndy thuong san cé
va dugc biét 14 thich hop dé tiém ching trong trimg, Viée két hop axit nucleic khac
loai ¢6 thé khong lam ting doc luc hodc kha ning gay bénh cta nd (ngugc lai), va

khong gay doc luc tro lai co thé ung dung.

Lugng chinh x4c cta virut vecto HVT theo sang ché & lidu vacxin khong quan
trong béng viéc n6 duge st dung cho vacxin loai nhii twong bat hoat, do virut vecto

HVT s€ tu sao chép va vi thé nhan 1én trong vat chu dén né)ng do cua virut huyét ma
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bén vitng vé mit sinh hoc. Liéu vacxin chi cin du dé gdy ra su ldy nhiém hitu hi¢u.
Liéu chit tiém ching cao hon hiu nhu khong rat ngén thoi gian cin thiét dé dat duoc
ndng d6 virut huyét t6i uu trong vat chi; céc lidu rét cao la khéng hiru hidu & chd nong
d6 virut huyét tao ra khong thé cao hon didu kién t6i wu tu nhién, ngoai ra liéu chét

tiém chung rat cao nay khong thu hut vi cac ly do kinh té.

Do dé, liéu chét tiém ching dwoc wu tién ndm trong khoang tir 1x10° dén 1 x10°
don vi tao mang (pfu) cla virut vecto HVT trong mdi lidu cho dong vat, tét hon nita la
nam trong khoang tir 1x10' dén 1x10%/pfu liéu, con t&t hon nita 1a ndm trong khoang tir

1x10? dén 1x10%/pfu lidu; t6t nhit 12 ndm trong khoang tir 500 dén 5000 pfu/lidu.

Viéc xé4c dinh Iuong c6 tic dung gdy mién dich cta vacxin theo séng ché nim
trong hiéu biét ctia ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay, vi du
bang cach theo d5i dép ting mién dich sau khi tiém ching, hodc sau khi gay nhiém, vi
du béng cich tai phan lap tic nhin gdy bénh, hoic theo d5i ddu hiéu 1am sang cua
bénh trén d6i tuong, hodc cac tham s huyét thanh, va so sanh cac két qua nay voi dap

ung duogc quan sat théy ¢ dong vat khong dugc ti€ém ching.

Lich st dung lidu dé st dung vacxin theo sang ché cho sinh vat dich c6 thé 1a
mdt liéu hodc nhidu lidu, ma ¢ thé dwoc dua vao tai cing thoi diém hodc 1in luot,
theo céch phu hop v6i dang bao ché ctia vacxin, va véi lugng s& ¢6 tac dung gy mién
dich.

Vacxin theo sang ché c6 thé dugc st dung dé diéu tri dw phong va tri liéu, va
nho d6 can trd sy thiét lap va/hoac su phat trién cta bénh nhiém trung hoac cac triéu
ching lam sang cua bénh.

Vacxin theo sang ché ¢ thé duoc sir dung mét cach hiéu qua lam phuong phap
tiém ching mdi, ma sau d6 c6 thé duoc ké tiép va dugc khuéch dai bing tiém ching
tang cuong, vi du vdi vacxin co chit bd tro chira virut nguyén ven bi bit hoat thong
thuong.

Quy trinh dé sir dung vacxin theo séng ché ly tudng 1a dugc két hop véi céc lich
tiém chung hién nay cta cac vacxin khac.

T6t hon 1a vacxin theo sang ché chi duoc st dung mot lan, vao ngay tring nd,

hodc trong tring.

-21-



22636

Thé tich cho mdi lidu dong vat cua vacxin vecto HVT+HA theo séng ché c6 thé
duoc t8i uu hoéa theo dudng dung duoc du dinh: tiém chiing trong trimg thudng duoc
str dung vai thé tich nim trong khoang tir 0,05 dén 0,5ml/trimg, va tiém ngoai dudng
tiéu hoa thuong dugc thuc hién véi thé tich nam trong khoang tir 0,1 dén 1 ml/con

chim.

Viéc xac dinh, va viéc t6i uu hoa the tich li€u ndm trong kha nang cta nguoi co6

hiéu biét trung binh trong linh vuc k¥ thuat nay.

La hiéu qua cao khi bao ché vacxin theo sang ché thanh dang két hop vacxin, vi
theo cach nay nhiéu chit gay mién dich ¢ thé duoc dung mot lan, 1am giam thoi gian
va chi phi nhan cong, cling nhu giam su khong thoai mai cho dong vat dich dugc tiém
chung. Vacxin két hop bao gdm ngoai vacxin theo sang ché, con c6 mot hop chét c6
tinh khdng nguyén khac. N6i chung, chit ¢6 tinh khang nguyén nay c6 thé 1a vi sinh
vét séng hoic chét hodc san phdm tiéu don vi, mién 14 n6 khong lam giam d6 6n dinh
khi sao chép, hodc su biéu hién tir cu tric vecto HVT+HA. Thanh phén ¢6 hoat tinh
mién dich bd sung c6 thé 1a khing nguyén, chét ting cudng mién dich, xytokin,

va/hodc vacxin.
Theo céach khac, chinh vacxin theo sang ché, cé the dugc bo sung vao vacxin.

Do d6, theo mot phuong an dugc uu tién, vacxin theo sang ché khac biét & chd

vacxin nay bao gém mot hodc nhiéu thanh phén ¢6 hoat tinh mién dich b sung.

Trong phuong an dugc uu tién vacxin theo sang ché 13 vacxin két hop, bao gdbm

it nhat mot khang nguyén bd sung tir vi sinh vat ma gy bénh cho gia cAm.

Tt hon 1a khang nguyén bd sung nay tir vi sinh vat ma gay bénh cho gia cdm

duoc chon tir nhdm bao gém:

- virut: virut gy viém phé quan truyén nhiém, virut gy bénh Newcastle,
Adenovirut, virut gdy hoi chung gidam dé, virut gdy bénh Gumboro & ga (tic la
Gumborovirut), virut gdy bénh thiéu mau & ga, virut gdy bénh viém ndo va day cot
séng & gia cAm, virut gdy bénh ddu ga, virut gdy hoi chimg sung phu dau & ga tay,
virut gdy dich ta vit (viém rudt non do virut & vit), virut gdy bénh déu & bd cau, MDV,
virut gdy bénh bach cidu cép, ILTV, virut gy viém phdi & gia cdm (avian

pneumovirut), va reovirut;
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- vi khudn: Escherichia coli, Salmonella spec, Ornitobacterium rhinotracheitis,
Haemophilis paragallinarum, Pasteurella multocida, Erysipelothrix rhusiopathiae,

Erysipelas spec, Mycoplasma spec, va Clostridium spec;

- ky sinh trung: Eimeria spec; va

- ndm: vi du Aspergillus spec.

Ul tién nhat 1a MDV, ILTV, IBDV, va NDV.

Dong vat gia cam dich dugc wu tién st dung vacxin theo sang ché 1a ga con. Ga
con ndy la ga dé trimg, ga giéng, cac gidng két hop, hodc céc dong bb me cua gidng ga
con bat ky nay.

Tudi, can ning, giéi tinh, tinh trang mién dich, va cac thong sb khéc cua gia
cdm duoc tiém chung khong phai 1a quan trong, mic du uu tién ching ngura cho céc
d6i tuong khoe manh, va tiém ching cang sém cang t6t dé ngan ngira viée 1y nhiém.

Vacxin theo sang ché duoc sir dung thuan loi trong phuong phap DIVA, lam
“vacxin danh d4u”. Vacxin danh ddu duoc biét 13 vacxin cho phép phan biét giftta cac
d6i tugng duoc tiém ching va bi 1ay nhiém. Diéu nay c6 thé d& dang dugc phat hién
bang thir nghiém huyét thanh nhu thir nghiém ELISA hodc thir nghiém mién dich
huynh quang.

Do d6, trong mét phuong 4n duge wu tién, vacxin theo sang ché 1a vacxin danh
dau.

Nhu da md ta, c6 nhiéu cach khac nhau dé bao ché va tao ra vacxin theo sang

ché, phu thude vao duong ding mong mudn, hdn hop khang nguyén, v.v..
Do dd, theo mdt khia canh khac séng ché @ cap dén viéc st dung vecto HVT

theo séang ché, hodc vecto HVT c6 thé thu dugc bang phuong phép theo sang ché, dé
san xudt vacxin khang AI & gia cam.

Theo cach khéc, theo mot khia canh khac sang ché dé cap dén phuong phép bao
ché vacxin theo sang ché, phuong phap niy bao gdm budc phdi tron vecto HVT theo
sang ché, hodc véi vecto HVT c¢6 thé thu dugc bang phuong phép theo sang ché, va

chit mang duoc dung.

Do céc dic tinh thuén loi cia HVT, vacxin dugc san xuat theo ung dung hoac
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theo phuong phap clia sdng ché, co thé dugc trinh bay & cac dang khac nhau, cu thé 1a
¢ dang khong té bao hodc dang lién két vé6i t€ bao. PE thu duoc dang lién két voi té
bao, virut vecto HVT+HA duogc thu hoach cung véi té bao chi ma trong d6 né duoc
sén sinh ra, vi du CEF. O dang khong té bao, cac té bao chu san sinh duoc pha v bing
song siéu 4m trong dung dich chat 6n dinh, va HVT khong té bao dugc thu hoach &

dang dich ndi ctia dich déng nhit vé bao.

Vacxin theo sang ché ¢6 thé duoc san xuét dé chia mot hozc nhiéu thanh phén
hd trg kha nang séng va chit luong cta vecto HVT theo sdng ché, vi thé thuc day viée

sao chép hiéu qua va thiét 1ap tac dung gay nhidm bao vé & gia cm dich.

Do d6, trong mot phuong dn duoc wu tién, vacxin duge san xuat theo ing dung

hodc phuong phap theo sang ché bao gdm chét én dinh.

Chat 6n dinh 1a cic hop chit lam 6n dinh sb lwong va chat lugng cua vecto
HVT theo séng ché trong qua trinh bao quan, xir ly, va tiém ching, nhu bang cach
tiém hogc tiéu héa. Thong thudng, ddy 1a céc phan tir 16n ¢6 khoi luong phén t 1on,
nhu chét béo, hydrat cacbon, hodc protein; vi du bot sita, gelatin, albumin trong huyét

thanh, sorbitol, trehaloza, spermidin, dextran hoéc polyvinyl pyrolidon.

Céc chit bao quan ciing c6 thé duoc bd sung, nhu thimerosal, merthiolat, hop

chat phenolic, hodc gentamicin.

Trong mot phuwong 4n dugc wu tién, hop chat duoc sir dung dé san xudt ché
pham vacxin theo sdng ché 1a khong c6 huyét thanh (tirc 12 khong c¢6 huyét thanh cta
dong vat); khong co protein (khdng cé protein dong vat, nhung ¢6 thé chira thanh phan
khéc c6 ngudn gdc dong vat); khong chira hop chét tir dong vat (ACF; khong chtra
thanh phan bit ky thu duoc tir dong vét); hodc thim chi “dwoc xac dinh v& mit héa
hoc”, theo thir tu vu tién.

Mbt diéu hién nhién 13 viée tron hop chét khac, nhu chét mang, chit pha loang,
nhil twong, va cac chit tuong tu vao vacxin theo sang ché ciing nim trong pham vi cta
sang ché. Cac chit phu gia nay duoc mé ta trong cic sb tay thong dung nhu:
“Remington”, va “Veterinary Vaccinology” (déu dugc dé cép trén day).

Vily do 6n dinh hodc kinh té, vacxin theo séng ché c6 thé duoc san xudt & dang

dong kho. Théng thuong diéu nay cé thé cho phép bao quan lau dai & nhiét do trén
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0°C, vi du & 4°C. Céc quy trinh lam dong kho da biét véi nguoi ¢6 hiéu biét trung binh
trong linh vuc k§ thuat nay, va thiét bi dé lam déng kho & cac quy md khac nhau co
ban trén thi truong.

Do do6, theo mét phwong an duoc wu tién, vacxin duge san xuit theo ung dung
hozc phuwong phap theo sang ché 1a & dang dong kho.

Dé hoan nguyén c_hé phdm vacxin déng kho, né thuong duge tao huyén phu
trong chat pha lodng chip nhin dugc v& mit sinh 1y. Chit pha loding nay c6 thé, vi du,
don gian 1a nudc vo trung, hodc dung dich mudi sinh ly, vi du mudi dém phosphat
(PBS): theo cach khéc chit pha lodng c6 thé chua hop chét bé tro, nhu tocopherol, nhu
dugc mo ta trong EP 382,271. O dang phirc tap hon, vacxin déng khd ¢6 thé duoc tao
huyén pht trong nhii tvong vi du nhu duge mé ta trong EP 1,140,152.

Nhu da mo6 ta, vacxin theo sang ché thuan loi c6 thé duoc st dung thuan loi cho
gia cdm bang phuong phap chiing ngira nhu phun, tiém ching hodc dung trong trimg.

Do d6, theo mot khia canh khéc sang ché dé cép dén phuong phap ching ngtra
gia cdm khang ctim gia cAm, bao gdm bude tiém ching gia ciAm nay bang vacxin theo
sang ché.

Séng ché s& dugc mb ta chi tiét bang cac vi du khong gidi han sau day.

Vi du thwe hién sang ché
1. Két c4u ctia cdu tric vecto
1.1. HVP142

Cac virut vecto HVT ciia HVP142 mang dot bién gén chén khac loai la, gen H5
IV, dugc didu khién bang trinh tu khoi dong RSV LTR. Catxet chuyén nhidm duoc
gén chén vao locut Us10 ciia HVT chung PB1, bang cach sir dung ky thuat tai t6 hop
tuong dong. Gen H5 thu dugce tir thé phéan 1ap HSN2 AIV tir ndm 1998.

Phuong phép chuyén nhiém, tai t6 hop, chon loc va khuéch dai chu yéu nhu
duoc mo ta trong Sondermeijer et al., 2003 (supra), va EP 431,668.

Khéang huyét thanh dugc sir dung dé chon loc mang bidu hién HA Ia khang
huyét thanh ga con da dong khang ching ATV typ H5NG.

1.2. HVP310
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Virut vecto HVP310 bao gdm gen H5 duoc t8i wu hda codon (SEQ ID NO: 3),
ma duge diéu khién bang trinh tu khoi dong gen PRV gB duoc kéo dai xudi dong véi
codon khoi dau ATG cua gen gB (SEQ ID NO: 2). _Céu tric khac loai dugce gan chén
vao locut Us2 ctia by gen HVT ciia ching FC126, bang cach st dung k§ thuat tai tao
tao dong cosmid. Toan bo cAu tric biéu hién 12 nhu duoc thé hién trong SEQ ID NO:
7.

Gen HS5 c6 ngudn gbe tir thé phan 1ap HP H5N1 thu duge tir gibng meo chau A
(Asian cat) tir 2005. Gen nay dugc stra ddi bang cach tdi wu héa codon dé bidu hién

trong h¢ vecto bi€u hién cua virut.

Phuong phap chuyén nhiém, tai t& hop, chon loc va khuéch dai chu yéu nhu
duge mé ta trong US 5,961,982, Céc té bao CEF da chuyén nhiém sau khi téi t& hop
duoc gieo vao dia nudi cdy mo 10cm; sau khoang 1 tudn cdc mang c6 thé nhin thy
mot cach r6 rang. Cac mang dugc nhuém tuong phan véi mau xanh Evans, va mang cé
thé duoc l4y ra truc tiép tir cac dia. ADN tir virut vecto HVT tai t& hop thudng duoc
kiém tra vé dd chinh xac cia viée tai to hop va gén cheén ctia gen HA va trinh tu khéi
dong bang cach phan tich enzym gidi han.

Su biéu hién ctia gen HA dugc két hop duoc thuc hién bing thir nghiém mién
dich huynh quang trong cac dia vi chuin d¢, bang cach str dung khéng huyét thanh da
dong H5N6 & ga con.

1.3. HVP311

Virut vecto HVP311 bao gém gen HS5 duoc t61 wu hoa codon, duoc diéu khién
bang trinh tu khéi dong gen EHV gB (SEQ ID NO: 1). Viée tao céu tric, tai tb hop, va
chon loc 14 tuong tw nhur ddi véi virut HVP310. Ngoai ra, cung mot dot bién gén chén
gen H5 HA duoc t81 uu hoa codon duge sir dung.

1.4. Thir nghiém d6 6n dinh in vitro

Dé x4c dinh tinh dn dinh in virro, virut vecto HVT tai tb hop HVP142, 310 va
311 dugc cdy chuyén qua it nhat 14 15 1in trén cac 16p don CEF. Sau khi mdt mang

duoc léy ra, mang tan nay dugc khuéch dai 15 chu trinh.

Cudi cung, cac dia 10 cm duoc chung va sau khi U, dugc nhudm véi khang

huyét thanh H5N6 ctia ga con dé thir nghiém mién dich huynh quang (IFT). S6 luong
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mang thé hién mién dich huynh quang duong tinh trén mdi tong sb mang duoc dém.
T4t ca cac thé tai to hop di thir nghiém duge phat hién 1a dn dinh hoan toan trong méi
truong nudi cdy in vitro vi 100% mang thé hién su phat huynh quang dwong tinh. Diéu
nay cé nghia 1a thir nhat, dot bién gin chén HA di duoc sao chép chinh x4c qua hon
15 14n cdy chuyén nuéi cdy € bao, va thir hai, gen HA van con nguyén ven va duoc

biéu hién mot cach chinh xac.
2. Thtr nghiém dong vat trén ga con SPF
2.1. Thiét lap thir nghiém trén dong vat

Thir nghiém trén ddng vat duoc thiét lap dé x4c dinh hiéu qua cua thé tai tb hop
HVT+HA sau khi tiém ching trén ga gio mot ngay tudi khong mang yéu t& gdy bénh
cu thé (SPF). Hiéu qua bao vé duoc dénh gia bang cach giy nhiém bang virut HPAI
H5N1 vao hai hodc ba tuan sau tiém ching (sau khi tiém ching). Ga dugc quan sat
hang ngay vé su xuét hién cta cac ddu hiéu 14m sang cia su nhiém ciim gia cAm hodc
chét. Ngoai ra, gac dung thdm dich khi quan va chét thai & 18 huyét duoc thu gom dé
danh gia sy bai tiét virut gdy nhiém bang PCR.

Nhém gdm 10 ga gid SPF duoc dat vao thiét bi cach ly 4p sudt am trong céc
thiét bi cach ly cao cta vién thd y trung tdm (Lelystad, NL). Cac miu méu duogc lay
hang tuan trong qua trinh thir nghiém.

Vacxin duogc thir nghiém 1a céc virut vecto HVT tai tb hop HVP142, 310, va
311, so voi vacxin bat hoat dang nhil twong thong thuong cta typ HS, va nhém duge
tiém chung gia chi nhan PBS. Vacxin HVT tii t6 hgp dwoc bao ché thanh ché phdm
lién két v6i té bao & ndng dd khoang 5x10° pfu/ml, ma dugc luu gitt trong nito 1ong
cho dén khi sir dung.

Ga con dugc nhdt, duoc danh dau riéng, va duge tiém ching; HVT duge tiém
trong co, voi 0,2ml/liéu luong & lugng 2000 pfu/mot ga con.

Sau hai hodic ba tuin, ga con dugc giy nhidm bang virut gy nhim HP AIV
H5N1 v6i lwong10%° EID50 cho mdi ga con (H5N1 Turkey/Turkey/01/05 Clade 2.2),
v61 0,1ml qua duong mii va 0,1ml qua duong nodi khi quan.

Sau khi gdy nhiém, ga con dugc quan sat hang ngay vé cac du hiéu cta Al

Céc diém sb 1am sang duoc cham trong khoang tir 0 - 3 (khong c6 gi nghiém trong)
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cho céc triéu chimg Al dién hinh nhu suy nhugc, xuat tiét miéng-miii, suy ho hép, cac
d4u hiéu than kinh, tiéu chay, v.v.. Ga con bj dm nang dugc gy chét khong dau. Ga

con chét dugc xét nghiém bang mé bénh hoc vé nguyén nhan giy chét.

Céc mau huyét thanh tir trude khi gdy nhidm va tir 14 ngdy sau khi gay nhidm
dugc xac dinh bing thir nghiém @c ché ngung két héng ciu (HI) bang cach si dung

chu yéu 1a virut gay nhiém typ HPAI H5.

Dé danh gi4 sy lay lan virut gdy nhiém, dich khi quan va chét thai & 15 huyét
ctia mdi con ga duoc thdm vao tam bong/gac vao ngay 2, 3, 4, 7 va 14 sau khi gay
nhiém. Gac duoc xét nghiém riéng bang Q-PCR trén gen AIV Matrix protein, dé so
sanh xem c6 hay khong, va c6 bao nhiéu (gia tri Ct) virut gdy nhiém duoc thai ra tir ga

con duoc tiém ching va ga con ddi chimg.

2.2. Két qua
Két qua ctia cac thir nghiém & ga con SPF duoc thé hién trong cac bang 1 - 3.
Lién quan dén “viéc bao vé khoi cac ddu hiéu lam sang”, nhu duoc thé hién

trong bang 2, chi ¢6 cac dong vat khong thé hién bat ky diu hiéu lam sang nao cta Al
méi duoe tinh diém 13 da duoc bao vé.

Trong bang 3 “dwong tinh khi téi phan 14p virut”cho thay tir dong vat nay c6 thé
tai phan 1ap duogc virut; chi trong truong hgp ddng vat duong tinh trong hai ngay lién
tuc mai duoc liét ké 1a duong tinh véi téi phan lap virut. Vi khong c6 miu gac nao cta

16 huyét 13 dwong tinh, chi c6 két qua tir gac tham dich khi quan duoc thé hién.

Bang 1: Hiéu gia HI trudc gay nhiém, & ga con SPF duoc tiém ching trong co & cac

ngay tudi
38 don HI (log2, HP H5N1)

Vacxin VAt - Gay nhiém & 2 tuan sau khi | Gay nhiém & 3 tuan sau khi

i tiém tiém
HVP 142 |20 <4 <4
HVP 310 |20 5,9 8,6
HVP 311 20 4,2 8,1
HS bat 20 <aF> 4%
hoat
Clzat pha 10 <4 <4
loang
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*) Khi duoc thr nghiém trong thr nghiém HI véi khang nguyén typ HS khac,

c6 bang ching rd rang vé su chuyén hoa huyét thanh, v6i hidu gia HI bang 6,7 va 8.6,

lan luot & 2 va 3 tuan sau khi tiém.

Bang 2: Bao vé khang cac dau hidu ldm sang cua Al, & ga con SPF duge tiém chung

trong co & cic ngay tudi, sau khi gy nhiém tir vong (<48 gid) bang HP AIV H5N1

Béo v¢€ khang lai cac dau hi€u lam sang

Vacxin Sa‘l’t d0n¢ "G4y nhidm o 2 tudn sau khi | Gay nhidm o 3 tudn sau Khi
: tiém tiém

HVP 142 |20 0/10 1/10

HVP 310 |19 10/10 9/9

HVP 311 |20 10/10 10/10

HS —bat) o, 3/10 8/10

hoat

Chat — pha |, 0/5 0/5

loang

Bang 3: Bao v¢ khang tdi phan lap virut, & ga con SPF dugc tiém ching trong co & cac

ngay tudi, sau khi gdy nhiém tir vong (<48 gid) bang HP AIV H5N1

Duong tinh khi tai phan 1dp virut (khi quan)

Vacxin \S/; dong Gay nhiém & 2 tudn sau khi | Gy nhifm & 3 tudn sau khi
] tiém tiém

HVP 142 20 10/10 10/10

HVP 310 20 6/10 1/10

HVP 311 20 6/10 2/10

H5 o bat] ) 10/10 10/10

hoat

Chat pha | | ) ]

loang*)

*) Pong vat trong nhém chit pha lodng khong thé dugc thim dich vao gac do

tat ca da chét trong vong 48 gid sau khi gdy nhiém.

3. Thur nghiém dong vat & ga con MDA+

3.1. Thiét l4p thir nghiém dong vat

Viéc bé tri thir nghiém dong vat & ga gio con MDA+ 1a hau nhu gidng véi thir

nghiém ga con SPF, ngoai trir viéc khong bao gdbm vacxin vecto HVP142. Ga gid con

MDA+ thu dugc tir bd me dd duoc tiém ching hai 1dn bang vacxin H5N2 dang nhil

tuong bit hoat thong thuong; ga con bat diu cac hidu gia H5 HI ndm trong khoang tir

5 dén 6.
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Két qua ctia cac thir nghiém trén ga con MDA+ duoc thé hién trong céc bang 4

déne.

Dbi v6i cac bang 5 va 6, cac lwu ¥ ap dung tuong tu nhu cho cac bang 2 va 3

néu trén.

Bang 4: Hiéu gia HI vao cc ngay gdy nhiém, & gi con MDA+ duoc tiém trong co &

cac ngay tudi

<& g | HL(og2, HP H3NI)

Vacxin vt & 'Gay nhim & 2 tuan sau khi | Gay nhiém & 3 tudn sau khi
i ti€m tiém

HVP 310 | 20 <4 5.4

HVP 311 20 <4 4.4

HS  bét

hoat 20 <4 <4

C}iat pha 10 <4 <4

lodng

Bang 5: Bao vé khang cac dau hiéu 1am sang cua AL & ga con MDA+ duge tiém

chung trong co & ngay tudi, sau khi gdy nhidm tir vong (<120 gid) bang HP AIV

H5N1
S8 dong | BA0.vé khang lai cdc dAu hiéu lam sang
Vacxin VAt ng Gay nhiém & 2 tuan sau khi | Gy nhiém & 3 tudn sau khi
i tiém ti€ém
HVP 310 |20 1/10 9/10
HVP 311 |19 0/10 4/9
HS —bat] g 0/9 0/9
hoat
Chat - pha |, 0/10 0/10
lodng

Bang 6: Bao vé khang tai phén 1ap virut, & ga con MDA+ dugc tiém ching trong co &

céc ngay tudi, sau khi gdy nhidm tir vong (<120 gid) bang HP AIV H5N1

Sé dong Duong tiNnh & cac th‘é tai phan 1ap virut (qllén bao) ‘
Vacxin VAt Qéy nhiém & 2 tuan sau khi | GAdy nhiem & 3 tuan sau khi
i tiém tiém
HVP 310 20 10/10 7/10
HVP 311 19 10/10 9/9
H5 bét hoat | 18 9/9 9/9
Chat - pha,, 10/10 10/10
loang
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3.3. Pinh luong bang Q-PCR

Trong thir nghiém dong vat trong d6 ga con MDA+ dugc gdy nhiém, cac mau
tai phan lap virut thu dugc bing cach liy dich khi quan vao ngdy 2 va 3 sau gay
nhiém. Sau dé, cac axit nucleic duoc tach chiét, va thu nghiém RT-PCR thoi gian thyuc
duge tién hanh nhu d moé ta bdi Maas et al. (2007, Emerging Infectious Diseases, vol.
13, p. 1219-1221). Céc gi tri ngudng (Ct) dugc thé hién & sé lugng ban sao tuong dbi
va dugc so sanh véi gid tri duge xac dinh & chim khong dugc tiém ching (d6i chimg)
hodc dugc tiém ching béng vacxin dang nhil tuong. Sd lugng ban sao twong tng vaéi

v6i gia tri Ct thap nhat trong nhém nay dugc thiét 1ap mot cach tiy ¥ bang 1000.

Fig. 1 thé hién két qua: su suy giam sao chép cia virut gy nhiém 1a khoang

250 lan so v6i ching HVP310.
4. Két luan két qua thir nghiém dong vt
4.1. Téng quat:

HVP142 thiéu tinh hiéu qua trong thir nghiém SPF va khong dugc bao gdbm
trong thu nghiém MDA+,

Virut vecto HVP310 va 311 sao chép tét, trong ca ga con SPF va MDA+, cho
thdy thanh phan 6n dinh, c¢6 kha nang séng cia chung. Su biéu hién cia gen HA duoc
gén chén 1a 6n dinh va hiéu qua twong duong, nhu di dugc chimg minh bang dép mg

mien dich hiéu qua cao dugc tao ra.

Viée gdy nhiém da st dung 13 cuc ky ndng, vi tit ca cac dbi chimg va nhidu dbi
tugng duoc tiém ching bang vacxin dang nhil twong thong thuong da chét. Tuy nhién,
diéu nay cho phép vacxin vecto HVT+HA chimg to duoc kha nang bao vé cla chung
trong didu kién nghiém ngat nhat.

4.2. Thir nghiém SPF

Tac dung bao vé 1am sang dugc giy ra & ga con SPF rat an tugng: ga con SPF
duoc tiém chung bang HVP310 va 311 dugc bao vé hoan toan khang lai bit ky va tét
ca cac dau hiéu lam sang cua Al, da xudt hién & 2 tuin sau tiém ching, nguoc lai
vacxin dang nhil twong chi tao ra hi€u qua bido vé mot phén, va ga con khdéng dugc

tiém chung di chét trong vong 48 gio.

Ga con SPF cling dugc bao vé hau nhu hoan toan khoi su lay lan cta virut gay
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nhiém, nhu dugc chimg t6 bing két qua tai phan lap virut; sy giam phén lap virut dén
80% va 90% dat dugc tuong Umg cho HVP 311 va 310, trong khi vacxin dang nhii

tuong khong co tac dung lam gidm sy lay lan virut.

Vi thé tinh hiéu qua ctia cac vecto HVP310 va 311 & ga con SPF chi khac biét
rat nho.

4.3. Thtr nghiém MDA+

- Téc dung bao vé ga con MDA+ khoi céc du hiéu 1am sang ctia Al sau khi gy
nhidm & 3 tuan sau khi tiém chiing 14 t6t hon nhidu so v&i & 2 tuin sau khi tiém ching.
HVP310 ¢6 thé bao vé 90% ga con MDA+ khoi viée biéu hién céc dau hiéu 1dm sang
bét ky; HVP311 chi dat duoc tdc dung bao vé 45%, trong khi d6 vacxin dang nhii
tuong khong c6 hiéu qua bao vé. Tat ca ga con MDA+ khéng duoc tiém ching déu

chét trong thoi gian 120 gio.

Trong cac diéu kién nghiém ngit cta thir nghiém, vacxin vecto HVP310 van ¢6
thé lam giam sy lay lan virut & ga con MDA+ xudng 30 % & 3 tudn sau tiém éhﬁng,
trong khi vacxin HVP311 hodc vacxin dang nhii tuong khong c6 tac dung lam giam su
lay lan virut.

Tac dung lam gidm sy thai virut duge gdy ra boi vacxin vecto HVP310, so véi
céc con chim duoc tiém chimg dang nhii twong, va duoc tiém ching chét dbi ching, 1a
hé s6 250 vao ngay thtr 2 sau gay nhiém.

5. Thtr nghiém tinh dn dinh cta virut vacxin dugc tai phén lap

Vacxin vecto HVP310 va HVP311 sé& duoc tai phan 1ap tir ga con vao 2 va3
tudn sau khi tiém ching. Virut s& duoc gieo trong cac dia CEF 10cm, va duoc dé lay
nhidm. Vao ngay 5 dén 7, mang s& duoc nhudm bang IFT véi khang huyét thanh
H5N6 ctia ga con, nhu dd mé ta. S6 luong ciia mang -so véi-s lugng clia mang duong
tinh v6i huynh quang cho thay c6 phai tit ca cac virut cé chia va biéu hién gen HA
duoc gan chén hay khong.

6. D6 an toan khi sir dung dé tiém ching trong trimg

Dé thir nghiém do an toan dé sir dung trong trimg vacxin vecto HVT HVP310

va 311, vacxin nay s€ dugc st dung trong trung. — |

Ba ngay trude khi bat dau thir nghiém (t=-3 ngdy) ba nhém, mdi nhém goém 40
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trimg ga c6 phdi 18 ngay tudi s& duoc tiém ching bang vacxin vecto HVP310 va 311,

nhu sau:

Trudc khi tiém chung tring s& dugc soi. Pau to cta tring c¢6 phoi 18 ngay tudi
s& dugc trir trung bang etanol 70%. Mot 15 s& dugc khoan vao trong vo trimg bang
céch st dung thiét bi khoan trimg. Tring s& duoc tiém ching bing cach chén kim
(Becton & Dickinson Plastipak® xilanh 1ml va Microlance® 23G, kim tiém 0,6x25)
theo hudng thing ding vao trong trimg va tiém 0,05ml vacxin. Tiép do, cac 16 s& dugc

bit kin bang keo va trimg dugc dit vao 10 4p, dudi cac didu kién thich hop.

Tiép theo, trimg s& nd trong ba 16 4p trong thiét bi cho dong vat. Sau khi nd, 25
con ga mdi nhém s& duge danh ddu va duoc dit vao cac nhom tir 1 dén 3 (=1 ngay),
va duoc nhét trong trong ba thiét bi cach ly twong tmg, va duoc quan sat thém mot

tuan nira.

Céc s0 liéu két qua va stic khoe ctia ga con da nod sé duogc theo ddi dé xac dinh
co tac dong bat ky Ién kha nang n¢ hodc stirc khoe xay ra do viéc tiém chung trong

trimg cua vacxin vecto HVT HVP310 va 311 hay khong.

7. Su khac biét vé dic tinh cua cac trinh tu khai dong gen gB thu dugc tir virut ecpet

gia cim hoic tur dong vat c6 v, khi dugce st dung trong vecto HVT

Khi céc trinh tu khoi dong khac nhau dugc thir nghiém vé kha nang thich hop
cua ching dé didu khién su biéu hién cta gen khac loai trong virut vecto HVT, trinh tu
khoi dong gen gB tir MDV1 di duoc xac dinh 1a khong hiéu qua & HVT. Mic khac,
trinh tu khdi dong gen gB tir virut ecpet ngwa (EHV) 14 ¢6 hiéu luc 6 HVT.

Céc chu tric duoe str dung cho muc dich nay lap rap chu yéu nhu duoc mé ta
trong vi du 1, va chita mot gen tir ky sinh trung Eimeria tenella, gen Etsc2. Gen nay
mi héa khang nguyén c6 kich thudc 37kDa, 1a thé twong ddng ctia khang nguyén
Easc2 tir Eimeria acervulina ma duoc md ta vi du trong EP 775.746. Céu trac vecto
chuyén duoc tao ra dé chira gen Etsc2 dudi su kiém soat cta trinh tu khai dong gen gB
tr EHV1 (trong cdu tric vecto chuyén pVEC102), hodc tr MDV1 (cdu tric
pVEC103).

Céac HVT tai t6 hop duoc tao ra bang cach chuyén nhidm va tai t& hop tuong
dong, va dugc gieo 1én céac 16p don CEF nhu di mé ta. Mang HVT tai t6 hop duoc liy
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ra, va ching duoc thir nghiém vé su biéu hién cta khang nguyén Etsc2, bang thu
nghiém mién dich huynh quang trén cac dia 96 giéng véi cac 16p don té bao CEF. Tur
ca hai cdu tric hai mang duge thir nghiém, va mdi mang duoc thir nghiém hai lan.
Khéng huyét thanh khang Etsc2 ctia tho dugc st dung lam khang thé so cAp, sau d6 la
khéng thé thit cAp duoc lién hop FITC. Budc sang loc ban dau thé hién sw phéat huynh
quang duong tinh yéu déi véi vecto tai t6 hop pVEC102, nhung khong cé su phat
huynh quang tir vecto tai tb hop pVEC103.

Tiép theo, tat ca 4 mang duogc khuéch dai, va IFA duoc lap lai. Léan nay tat ca
céc mang tir pVEC102 (st dung trinh tu khoi dong gen EHV gB) déu 1a duong tinh 13
rang voi sy biéu hién khdng nguyén Etsc2; tuy nhién, cdc mang tai t hop pVEC103
van am tinh véi sy biéu hién khang nguyén Etsc2, mic di mang HVT ¢6 thé nhin thy

mot cach rd rang.

Két luan rang trinh tu khoi dong gen MDV1 gB khong hitu hiéu trong virut
vecto HVT t4i td hop, trong khi trinh tir khai dong gen EHV gB thi c6.
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YEU CAU BAO HO
1. Vecto virut ecpet & ga tdy (HVT) bao gdm axit nucleic khac loai ma chira trinh tur
nucleotit ma hoa protein haemaglutinin (HA) cua virut cum gia cam (AIV), khéc biét &

chd trinh tu nucleotit ndy duoc lién két chuc nang véi trinh ty khoi dong cua gen

glycoprotein B (gB) tir virut ecpet ctia dong vét co vu.

2. Vecto HVT theo diém 1, khac biét & chd, trinh tu khoi dong gen gB tir virut ecpet
cua dong vat c6 vu chira trinh tu nucleotit tir ving dugc dich ma ctia gen gB nay, trong

d6 trinh ty nucleotit ATG bat ky d& duoc thay doi.

3. Vecto HVT theo diém 2, khac biét & chd, trinh tu khai dong gen gB tlr virut ecpet
cua ddng vat c6 vu cd trinh tu nucleotit nhu trong SEQ ID NO: 2.

4, Vecto HVT theo diém bét ky trong sb cac diém tir 1 dén 3, khéac biét & chd, trinh tu
nucleotit mé& hoa protein AIV HA thu duoc tr AIV c¢6 kha nang gay bénh cao.

5. Vecto HVT theo diém 4, khéc biét & chd, trinh tu nucleotit c6 kha nang ma hoa
protein AIV HA, ma hoa protein AIV HA ¢6 do twong déng trinh tu axit amin it nhat
1a 90% vé&i trinh tu axit amin nhu trong SEQ ID NO: 4 hodc 6.

6. Vecto HVT theo diém 4 hoic 5, khac biét & chd, trinh tu nucleotit ma héa protein
AIV HA c6 trinh tu nucleotit ¢6 dd tuong déng trinh tu nucleotit it nhat 12 90% véi
trinh tu nucleotit nhu trong SEQ ID NO: 3 hoac 5.

7. Phuohg phép bao ché vecto HVT theo diém bat ky trong s6 cac diém tir 1 dén 6, bao
gém bude két hop vao trong b gen ctia HVT axit nucleic khac loai chtra trinh tu
nucleotit c6 kha nang ma hoa protein AIV HA, trong dé trinh tu nucleotit nay dugc

lién két chtic niang véi trinh tu khai dong gen gB tir virut ecpet clia dong vat c6 vu.

8. Vacxin khang cum gia cdm & gia cam, chita vecto HVT theo diém bt ky trong s6
céc didm tir 1 dén 6, hodc thu duoc bang phuong phap theo diém 7, va chat mang dugc
dung.

9. Vacxin theo diém 8, khac biét & chd, vacxin nay co thé dugc sur dung trong tring.
10. Phuong phap bao ché vacxin theo cac diém 8 hoic 9, trong d6 phuong phéap nay
bao gém bude tron vecto HVT theo diém bt ky trong s6 cac diém tir 1 dén 6, hodc thu

duoc bang phuong phép theo diém 7, v6i chat mang duoc dung.
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<120> Vecto virut ecpet & ga tay, vacxin chta vecto nay va phuong

phap bao ché vacxin nay
<130> 2010-025-EP-PD

<160> 7

<170> PatentIn phién badn 3.5

<210> 1
<211> 723
<212> ADN

<213> Virut ecpet equine 1
<400> 1

ggcgactgcg gatgcttcgec agcgcaggcg catgtacgcg gagcgtctgt caaagegtte
60

catcgccagt ttggggcgct gcgtgcgcga acagcgaaga gaactagaaa aaaccctgag
120

agttaacgtg tatggcgaag tgctgctaca tacgtacgta tcgtcctaca acgggttttg
180

cgccaggcgce gggttttgecg cggcggtgag tcgagcgggt accatcatag ataaccgctce
240

tagcacgtcc gcgttcgact cgcatcagtt catgaaggcg gcgctgcttc geccaccccat
300

tgaccagtcg ctcatgccgt ccataacaca caagtttttc gagctgatca acgggcccgt
360

gtttgacaac gctggccaca actttgcgca gccgccaaac acggcattat attacagcgt
420

tgaaaacgtt gggttgttac cgcatctcaa ggaggaacta gctcggttta tgattactgce
480

ggctaaaggt gattggtcaa ttagcgagtt tcaaaggttt tattgctttg agggagtgac
540

aggtgtgacg gccacgcagc ggctggcgtg gaaatatatc ggggagctca tcctagecge
600

cgcagtattc tcctecggttt tccactgtgg agaggtgcgce ctcctgcgcg cagatcgtac
660
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ctacccggac tccagcggcg cacagcgctg cgtgagcggce atttacataa cctacgaggce

720

gtc

723

<210> 2
<211> 674
<212> ADN
<213>
<400> 2
cgctgctgca
60
aggccgeegce
120
acagcttcat
180
tcacgcacaa
240
tcgcccagte
300
acctgaagga
360
gcggcttcta
420
atatccgcga
480
tcgaggtcct
540
cgtcttgccce
600
cggcggtgcet
660
cgcecgtegeg
674

<210> 3
<211> 1707

Virut géy bénh

cacgtacgtg

gcgcegegggce

gaaggccacg

gttcttcgag

ccccCaacacg

ggagctggcg

ccgctteecag

gctggtgctg

ccgcgcggat

gctggtggcg

ggcctcggac

ctag

gia dai

gcggtggecg

accgtcgtgg

gtgcagcgcc

ctcgtcaacg

gcgctctact

cgcttcatgg

acggccggcg

gcggttgcag

cgcttcgceccg

gtctttggcg

gtctttggcece

ccgggttcecceg

acgagcgcga

accccgtgga

ggccgctett

ttgcggtgga

tggcccgcega

taaccgccac

tcttcaggte

gacgcgacgg

cgggccccgce

tgctccacac

-37-

cgcacggcgce

gacgggctgce

cgccgcecgctce

cgcgcacgac

gaacgtgggc

ttggtgcgtce

ccagcggcag

cgtcttccac

gctgtacctg

gggcatcggc

cacgctgctg

gcgttctgeg

ttcgacgcgce

ctccecggege

acgcacgcct

ctcctgecge

agtgagttcc

gcctggegat

tgcggggacg

acctacgagg

ccgggcacca

ctgcgcgggg



<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
atg gag aag

48
Met
1
gac
96
Asp
gac
144
Asp
ctc
192
Leu
cct

240

Pro
65

ccc
288

Pro

gag
336

Glu

cag

Gln

acc

Thr

gag

Glu

50

ctg

Leu

atg

Met

aag

ADN

Trinh ty nhdn tao

Gen HP AIV HS5 HA

CDbSs

(1)..(1704)

3

Lys

atc

Ile

atc

Ile

35

aag

Lys

atc

Ile

tgc

Cys

atc

atc

Ile

tgc

Cys

20

atg

Met

act

Thr

ctg

Leu

gac

Asp

aac

gtc

Val

atc

Ile

gag

Glu

cac

His

cgt

Arg

gag

Glu

85

ccc

ctc

Leu

ggc

Gly

aag

Lys

aac

Asn

gac

Asp

70

ttc

Phe

gcc

22636

duoc tbi uwu

ctg

Leu

tac

Tyr

aac

Asn

gga

Gly

55

tgc

Cys

ctc

Leu

aac

ctg

Leu

cac

His

gtg

Val

40

aag

Lys

tcc

Ser

aac

Asn

gac

gct

Ala

gcc

Ala

25

acc

Thr

ctc

Leu

gtg

Val

gtg

Val

ctg

-38-

héa

atc

Ile
10
aac

Asn

gtc

Val

tgc

Cys

gct

Ala

ccc

Pro

90

tgc

codon

gtc

Val

aac

Asn

act

Thr

gac

Asp

ggt

Gly

75

gag

Glu

tac

tcc

Ser

tct

Ser

cac

His

ctc

Leu
60

tgg

Trp

tgg

Trp

cct

ctg

Leu

acc

Thr

gcc

Ala

45

gac

Asp

ctc

Leu

tcc

Ser

ggc

gtc

Val

gag

Glu

30

cag

Gln

ggc

Gly

ctg

Leu

tac

Tyr

aac

aag

Lys
15
cag

Gln

gac

Asp

gtc

Val

ggc

Gly

atc

Ile

95

ttc

agc

Ser

gtg

Val

atc

Ile

aag

Lys

aac

Asn

80

gtc

Val

aac



22636

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

gac tac gag gag ctc aag cac ctg ctc tcc cgt atc aac cac ttc gag
384

Asp Tyr Glu Glu Leu Lys His Leu Leu Ser Arg Ile Asn His Phe Glu
115 120 125

aag atc cag atc atc ccc aag tcc tcc tgg tcc gac cac gag gct tct
432

Lys Ile Gln Ile Ile Pro Lys Ser Ser Trp Ser Asp His Glu Ala Ser
130 135 140

agc ggt gtg tcc agc gct tgc ccc tac cag ggc cgc tcc age tte ttc
480

Ser Gly Val Ser Ser Ala Cys Pro Tyr Gln Gly Arg Ser Ser Phe Phe
145 150 155 160

cgc aac gtc gtg tgg ctg atc aag aag gac aac gct tac cca act atc
528

Arg Asn Val Val Trp Leu Ile Lys Lys Asp Asn Ala Tyr Pro Thr Ile
165 170 175

aag cgc agc tac aac aac act aac cag gag gac ctg ctg gtg ctg tgg
576

Lys Arg Ser Tyr Asn Asn Thr Asn Gln Glu Asp Leu Leu Val Leu Trp
180 185 190

ggc atc cac cac cct aac gac gcc gct gag cag act cgt ctc tac cag
624

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

aac cct act agc tac atc tcc gtg gga acc tct acc ctg aac cag agg
672

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

ctg gtg ccc aag atc gct acc agg tcc aag gtc aac ggt cag tct ggt
720

Leu Val Pro Lys Ile Ala Thr Arg Ser Lys Val Asn Gly Gln Ser Gly
225 230 235 240
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agg atg gag ttc ttc tgg act atc ctg aag ccc aac gac gct atc aac
768

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

ttc gag tct aac ggt aac ttc atc gct cct gag aac gcc tac aag atc
816

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

gtc aag aag ggt gac tct act atc atg aag tct gag ctg gag tac ggt
864

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

aac tgc aac acc aag tgc cag acc cct atc ggt gcc atc aac tcc tct
912

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

atg cct ttc cac aac atc cac ccc ctg acc atc ggt gag tgc cct aag
960

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

tac gtc aag tct aac cgt ctg gtc ctg gct act gga ctg cgt aac tct
1008

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

ccc cag ggt gag cgc cgt cgt aag aag agg ggc ctc ttc ggt gcc atc
1056

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

gct ggc ttc atc gag ggt gga tgg cag ggc atg gtg gac ggc tgg tac
1104

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

ggt tac cac cac agc aac gag cag ggc tcc ggt tac gct gcc gac aag
1152

-40-



Gly Tyr
370

gag tct
1200

Glu Ser
385

atc atc
1248

Ile Ile

aac aac
1296
Asn Asn
ggt ttc
1344
Gly Phe
gag aac
1392

Glu Asn
450

tac gac
1440

Tyr Asp
465

aac ggt
1488

Asn Gly

tcc gtg

1536

Ser Val

His

acc

Thr

gac

Asp

ctg

Leu

ctg

Leu
435

gag

Glu

aag

Lys

tgc

Cys

cgt

Arg

His

cag

Gln

aag

Lys

gag

Glu

420

gac

Asp

cgc

Arg

gtc

Val

ttc

Phe

aac

Asn
500

Ser

aag

Lys

atg

Met

405

cgt

Arg

gtc

Val

acc

Thr

cgc

Arg

gag

Glu
485

ggc

Gly

Asn

gct

Ala

390

aac

Asn

cgt

Arg

tgg

Trp

ctg

Leu

ctc

Leu

470

ttc

Phe

acc

Thr

Glu

375

atc

Ile

acc

Thr

atc

Ile

act

Thr

gac

Asp

455

cag

Gln

tac

Tyr

tac

Tyr

22636

Gln

gac

Asp

cag

Gln

gag

Glu

tac

Tyr

440

ttc

Phe

ctc

Leu

cacC

His

gac

Asp

Gly

ggc

Gly

ttc

Phe

aac

Asn

425

aac

Asn

cac

His

cgc

Arg

agg

Arg

tac

Tyr
505

-41-

Ser

gtc

Val

gag

Glu

410

ctg

Leu

gcc

Ala

gac

Asp

gac

Asp

tgc

Cys

490

CCcC

Pro

Gly

acc

Thr

395

gct

Ala

aac

Asn

gag

Glu

tcc

Ser

aac

Asn

475

gac

Asp

cag

Gln

Tyr

380

aac

Asn

gtg

Val

aag

Lys

ctc

Leu

aac

Asn

460

gct

Ala

aac

Asn

tac

Tyr

Ala

aag

Lys

ggc

Gly

aag

Lys

ctg

Leu
445

gtg

Val

aag

Lys

gag

Glu

tcc

Ser

Ala

gtg

Val

agg

Arg

atg

Met
430

gtg

Val

aag

Lys

gag

Glu

tgc

Cys

gag

Glu
510

Asp

aac

Asn

gag

Glu
415

gag

Glu

ctg

Leu

aac

Asn

ctg

Leu

atg

Met
495

gag

Glu

Lys

tcc

Ser

400

ttc

Phe

gac

Asp

atg

Met

ctc

Leu

ggt

Gly

480

gag

Glu

gcc

Ala



cgt ctc
1584

Arg Leu

act tac

1632

Thr Tyr
530

ctg gct
1680

Leu Ala
545

agc ctg
1707

Ser Leu
<210>
<211>
<212>

<213>

<220>
<223>

<400>
Met Glu
1

Asp Gln

Asp Thr

Leu Glu
50

Pro Leu
65

aag agg

Lys Arg
515

cag atc

Gln Ile

atc atg

Ile Met

cag tgc

Gln Cys

4

568

PRT
Trinh tuy

Ciu truc

4

Lys Ile

Ile Cys

20

Ile Met
35

Lys Thr

Ile Leu

gag gag atc

Glu Glu Ile

ctc tcc atc

Leu Ser Ile
535

gtg gct ggc

Val Ala Gly

550

aag atc tgc

Lys Ile Cys

565

nhdn tao

tdng hop

Val Leu Leu

Ile Gly Tyr

Glu Lys Asn

His Asn Gly

55

Arg Asp Cys
70

22636

tcc

Ser

520

tac

Tyr

ctc

Leu

atc

Ile

Leu

His

Val

40

Lys

Ser

ggt

Gly

tcc

Ser

tcc

Ser

taa

Ala

Ala

25

Thr

Leu

Val

-42-

gtg

Val

acc

Thr

ctg

Leu

Ile

10

Asn

Val

Cys

Ala

cgc

Arg

gtc

Val

tgg

Trp
555

Val

Asn

Thr

Asp

Gly
75

ctg

Leu

gcc

Ala

540

atg

Met

Ser

Ser

His

Leu

60

Trp

gag

Glu

525

agc

Ser

tgc

Cys

Leu

Thr

Ala

45

Asp

Leu

agc

Ser

tcc

Ser

tcc

Ser

Val

Glu

30

Gln

Gly

Leu

atc

Ile

ctc

Leu

aac

Asn

Lys

15

Gln

Asp

Val

Gly

ggt

Gly

gcc

Ala

ggc

Gly
560

Ser

Val

Ile

Lys

Asn
80



Pro

Glu

Asp

Lys

Ser

145

Arg

Lys

Gly

Asn

Leu

225

Arg

Phe

Val

Asn

Met

305

Tyr

Pro

Met

Lys

Tyr

Ile

130

Gly

Asn

Arg

Ile

Pro

210

Val

Met

Glu

Lys

Cys

290

Pro

Val

Gln

Cys

Ile

Glu

115

Gln

Val

Val

Ser

His

195

Thr

Pro

Glu

Ser

Lys

275

Asn

Phe

Lys

Gly

Asp

Asn

100

Glu

Ile

Ser

Val

Tyr

180

His

Ser

Lys

Phe

Asn

260

Gly

Thr

His

Ser

Glu
340

Glu

85

Pro

Leu

Ile

Ser

Trp

165

Asn

Pro

Tyr

Ile

Phe

245

Gly

Asp

Lys

Asn

Asn

325

Arg

Phe

Ala

Lys

Pro

Ala

150

Leu

Asn

Asn

Ile

Ala

230

Trp

Asn

Ser

Cys

Ile

310

Arg

Arg

Leu

Asn

His

Lys

135

Cys

Ile

Thr

Asp

Ser

215

Thr

Thr

Phe

Thr

Gln

295

His

Leu

Arg

22636

Asn

Asp

Leu

120

Ser

Pro

Lys

Asn

Ala

200

Val

Arg

Ile

Ile

Ile

280

Thr

Pro

Val

Lys

Val

Leu

105

Leu

Ser

Tyr

Lys

Gln

185

Ala

Gly

Ser

Leu

Ala

265

Met

Pro

Leu

Leu

Lys
345

-43-

Pro

90

Cys

Ser

Trp

Gln

Asp

170

Glu

Glu

Thr

Lys

Lys

250

Pro

Lys

Ile

Thr

Ala

330

Arg

Glu

Tyr

Arg

Ser

Gly

155

Asn

Asp

Gln

Ser

Val

235

Pro

Glu

Ser

Gly

Ile

315

Thr

Gly

Trp

Pro

Ile

Asp

140

Arg

Ala

Leu

Thr

Thr

220

Asn

Asn

Asn

Glu

Ala

300

Gly

Gly

Leu

Ser

Gly

Asn

125

His

Ser

Tyr

Leu

Arg

205

Leu

Gly

Asp

Ala

Leu

285

Ile

Glu

Leu

Phe

Tyr

Asn

110

His

Glu

Ser

Pro

Val

190

Leu

Asn

Gln

Ala

Tyr

270

Glu

Asn

Cys

Arg

Gly
350

Ile

95

Phe

Phe

Ala

Phe

Thr

175

Leu

Tyr

Gln

Ser

Ile

255

Lys

Tyr

Ser

Pro

Asn

335

Ala

Val

Asn

Glu

Ser

Phe

160

Ile

Trp

Gln

Arg

Gly

240

Asn

Ile

Gly

Ser

Lys

320

Ser

Ile



Ala

Gly

Glu

385

Ile

Asn

Gly

Glu

Tyr

465

Asn

Ser

Arg

Thr

Leu

545

Ser

Gly

Tyr

370

Ser

Ile

Asn

Phe

Asn

450

Asp

Gly

Val

Leu

Tyr

530

Ala

Leu

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

<220>
<223>
<220>

Phe

355

His

Thr

Asp

Leu

Leu

435

Glu

Lys

Cys

Arg

Lys

515

Gln

Ile

Gln

1683
ADN
Trinh tu

Ile

His

Gln

Lys

Glu

420

Asp

Arg

Val

Phe

Asn

500

Arg

Ile

Met

Cys

Glu

Ser

Lys

Met

405

Arg

Val

Thr

Arg

Glu

485

Gly

Glu

Leu

Val

Lys
565

nhan tao

Gly

Asn

Ala

390

Asn

Arg

Trp

Leu

Leu

470

Phe

Thr

Glu

Ser

Ala

550

Ile

Gly

Glu

375

Ile

Thr

Ile

Thr

Asp

455

Gln

Tyr

Tyr

Ile

Ile

535

Gly

Cys

22636

Trp Gln Gly

360

Gln

Asp

Gln

Glu

Tyr

440

Phe

Leu

His

Asp

Ser

520

Tyr

Leu

Ile

Gly

Gly

Phe

Asn

425

Asn

His

Arg

Arg

Tyr

505

Gly

Ser

Ser

-44-

Ser

Val

Glu

410

Leu

Ala

Asp

Asp

Cys

490

Pro

Val

Thr

Leu

Met

Gly

Thr

395

Ala

Asn

Glu

Ser

Asn

475

Asp

Gln

Arg

Val

Trp
555

Val

Tyr

380

Asn

Val

Lys

Leu

Asn

460

Ala

Asn

Tyr

Leu

Ala

540

Met

gen HP AIV H7 HA dugc tbéi uu hda codon

Asp Gly
365

Ala Ala

Lys Val

Gly Arg

Lys Met
430

Leu Val
445

Val Lys

Lys Glu

Glu Cys

Ser Glu

510

Glu Ser
525

Ser Ser

Cys Ser

Trp

Asp

Asn

Glu

415

Glu

Leu

Asn

Leu

Met

495

Glu

Ile

Leu

Asn

Tyr

Lys

Ser

400

Phe

Asp

Met

Leu

Gly

480

Glu

Ala

Gly

Ala

Gly
560



<221>
<222>

<400>
atg aac act

48

Met
1

aac
96

Asn

aag

144

Lys

gag

192

Glu

cgt

240

Arg
65

ccc
288

Pro

gag

336

Glu

gag
384

Asn

gcc

Ala

gtc

Val

acc

Thr

50

acc

Thr

CcccC

Pro

cot

Arg

gag

CDS
(1) ..

Thr

gac

Asp

aac

Asn

35

gtg

Val

gtg

Val

cag

Gln

cgc

Arg

gct

(1680)

cag

Gln

aag

Lys

20

acc

Thr

gag

Glu

gac

Asp

tgc

Cys

gag

Glu

100

ctg

atc

Ile

atc

Ile

ttg

Leu

cgc

Arg

ctc

Leu

gac

Asp

85

ggt

Gly

cgt

ctg

Leu

tgc

Cys

act

Thr

act

Thr

ggt

Gly

70

cag

Gln

tcc

Ser

cag

gta

Val

ctg

Leu

gag

Glu

aac

Asn

55

cag

Gln

ttc

Phe

gac

Asp

atc

22636

ttc

Phe

gga

Gly

cgt

Arg

40

gtc

Val

tgc

Cys

ctg

Leu

gtc

Val

ctc

gct

Ala

cac

His

25

ggc

Gly

CcccC

Pro

ggc

Gly

gag

Glu

tgc

Cys

105

cgc

-45-

ctg

Leu

10

cac

His

gtg

Val

cgt

Arg

ctg

Leu

ttc

Phe

90

tac

Tyr

gag

gtg

Val

gcc

Ala

gag

Glu

atc

Ile

ctg

Leu

75

tct

Ser

cct

Pro

tcc

gcg

Ala

gtc

Val

gtg

vVal

tgc

Cys

60

ggt

Gly

gcc

Ala

ggc

Gly

ggc

atc

Ile

tcc

Ser

gtc

vVal

45

tcc

Ser

act

Thr

gac

Asp

aag

Lys

ggt

atc

Ile

aac

Asn

30

aac

Asn

aaa

Lys

atc

Ile

ctg

Leu

ttc

Phe

110

atc

CCa

Pro
15

gga

Gly

gct

Ala

ggt

Gly

act

Thr

atc

Ile
95

gtg

Val

gac

acc

Thr

act

Thr

act

Thr

aag

Lys

ggc

Gly

80

atc

Ile

aac

Asn

aag



22636

Glu Glu Ala Leu Arg Gln Ile Leu Arg Glu Ser Gly Gly Ile Asp Lys
115 120 125

gag acc atg ggc ttc acc tac agc ggt atc cgc act aac ggc gcc acc
432

Glu Thr Met Gly Phe Thr Tyr Ser Gly Ile Arg Thr Asn Gly Ala Thr
130 135 140

tcc gct tgce cge cgt tcec ggt tcect tcec ttec tac gcc gag atg aag tgg
480

Ser Ala Cys Arg Arg Ser Gly Ser Ser Phe Tyr Ala Glu Met Lys Trp
145 150 155 160

ctc ctg tcc agc act gac aac gct gct ttc ccc cag atg act aag tcc
528

Leu Leu Ser Ser Thr Asp Asn Ala Ala Phe Pro Gln Met Thr Lys Ser
165 170 175

tac aag aac acc cgc aag gac cct gct ctg atc atc tgg ggc atc cac
576

Tyr Lys Asn Thr Arg Lys Asp Pro Ala Leu Ile Ile Trp Gly Ile His
180 185 190

cac tcc ggt tcc acc act gag cag acc aag ctg tac ggc tcc ggt aac
624

His Ser Gly Ser Thr Thr Glu Gln Thr Lys Leu Tyr Gly Ser Gly Asn
195 200 205

aag ctc atc acc gtc ggc tct tct aac tac cag cag tcc ttc atc ccc
672

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

tct ccc ggt gce cge cct cag gtg aac ggc cag tct ggc cgc atc gac
720

Ser Pro Gly Ala Arg Pro Gln Val Asn Gly Gln Ser Gly Arg Ile Asp
225 230 235 240

ttc cac tgg ctg atc ctg aac ccc aac gac act atc act ttc tcc ttc
768

Phe His Trp Leu Ile Leu Asn Pro Asn Asp Thr Ile Thr Phe Ser Phe
245 250 255

-46-



aac ggt
816

Asn Gly

tct atg

864

Ser Met

gac tgc

912

Asp Cys
290

aac atc
960

Asn Ile
305

gag tcc
1008

Glu Ser

aag ggc

1056

Lys Gly

tgg gag

1104

Trp Glu

cag ggt

1152

Gln Gly
370

gac cag
1200

gcc

Ala

ggt

Gly

275

tac

Tyr

aac

Asn

ctg

Leu

cgt

Arg

ggt

Gly

355

gag

Glu

atc

ttc

Phe

260

atc

Ile

cac

His

agc

Ser

atg

Met

ggc

Gly

340

ctg

Leu

ggc

Gly

acc

atc

Ile

cag

Gln

tct

Ser

cgc

Arg

ctg

Leu

325

ctg

Leu

atc

Ile

act

Thr

ggt

gct

Ala

tcc

Ser

ggc

Gly

gcc

Ala

310

gct

Ala

ttc

Phe

gac

Asp

gct

Ala

aag

cct

Pro

ggt

Gly

ggt

Gly

295

gtc

Val

act

Thr

ggc

Gly

ggc

Gly

gct

Ala

375

ctg

22636

gac

Asp

gtc

Val

280

acc

Thr

ggc

Gly

ggt

Gly

gct

Ala

tag

Trp

360

gac

Asp

aac

cgt

Arg

265

cag

Gln

atc

Ile

aag

Lys

atg

Met

atc

Ile

345

tac

Tyr

tac

Tyr

cgt

-47-

gct

Ala

gtg

Val

atc

Ile

tgc

Cys

aag

Lys

330

gcc

Ala

ggc

Gly

aag

Lys

ctc

agc

Ser

gac

Asp

agc

Ser

cct

Pro

315

aac

Asn

ggt

Gly

ttc

Phe

agc

Ser

atc

ttc

Phe

gcc

Ala

aac

Asn

300

cgc

Arg

gtg

Val

ttc

Phe

agg

Arg

acc

Thr
380

gag

ctg

Leu

aac

Asn

285

ctg

Leu

tac

Tyr

CCcC

Pro

atc

Ile

cac

His

365

cag

Gln

aag

cgt

Arg

270

tgc

Cys

CCcC

Pro

gtc

Val

gag

Glu

gag

Glu

350

cag

Gln

tcc

Ser

act

ggc

Gly

gag

Glu

ttc

Phe

aag

Lys

atc

Ile

335

aac

Asn

aac

Asn

gcc

Ala

aac

aag

Lys

ggt

Gly

cag

Gln

cag

Gln

320

cct

Pro

ggt

Gly

gcc

Ala

atc

Ile

cag



22636

Asp Gln Ile Thr Gly Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Gln
385 390 395 400

cag ttc gag ctc atc gac aac gag ttc act gag gtc gag aag cag atc
1248

Gln Phe Glu Leu Ile Asp Asn Glu Phe Thr Glu Val Glu Lys Gln Ile
405 410 415

ggc. aac gtg atc aac tgg acc agg gac tcc atg act gag gtg tgg tcc
1296

Gly Asn Val Ile Asn Trp Thr Arg Asp Ser Met Thr Glu Val Trp Ser
420 425 430

tac aac gct gag ctc ctc gtc gcc atg gag aac cag cac acc atc gac
1344

Tyr Asn Ala Glu Leu Leu Val Ala Met Glu Asn Gln His Thr Ile Asp
435 440 445

ctg gct gac tcc gag atg aac aag ctc tac gag cgt gtg agg agg cag
1392

Leu Ala Asp Ser Glu Met Asn Lys Leu Tyr Glu Arg Val Arg Arg Gln
450 455 460

ctg cgc gag aac gct gag gag gac ggt act ggt tgc ttc gag atc ttc
1440

Leu Arg Glu Asn Ala Glu Glu Asp Gly Thr Gly Cys Phe Glu Ile Phe
465 470 475 480

cac aag tgc gac gac gac tgc atg gcc tcc atc cgt aac aac acc tac
1488

His Lys Cys Asp Asp Asp Cys Met Ala Ser Ile Arg Asn Asn Thr Tyr
485 490 495

gac cac agc aag tac agg gag gag gcc atg cag aac agg atc cag atc
1536

Asp His Ser Lys Tyr Arg Glu Glu Ala Met Gln Asn Arg Ile Gln Ile
500 505 510

gac ccc gtc aag ctg agc agc ggc tac aag gac gtg atc ctg tgg ttc
1584

Asp Pro Val Lys Leu Ser Ser Gly Tyr Lys Asp Val Ile Leu Trp Phe
515 520 525
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agc ttc
1632

Ser Phe
530

gtc ttc
1680

Val Phe
545

taa
1683

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

<220>

<223>

<400>

Met Asn

Asn Ala

Lys Val

Glu Thr

50

Arg Thr

65

Pro Pro

Glu Arg

Glu Glu

ggc

Gly

atc

Ile

6
560
PRT

gct

Ala

tgc

Cys

Trinh tu

ciu truac

Thr

Asp

Asn

35

Val

Val

Gln

Arg

Ala
115

Gln

Lys

20

Thr

Glu

Asp

Cys

Glu

100

Leu

tcc

Ser

gtg

Val

nhén tao

tdng hop

Ile

Ile

Leu

Arg

Leu

Asp

85

Gly

Arg

tgc

Cys

aag

Lys
550

Leu

Cys

Thr

Thr

Gly

70

Gln

Ser

Gln

ttc

Phe

535

aac

Asn

Val

Leu

Glu

Asn

55

Gln

Phe

Asp

Ile

22636

atc

Ile

ggt

Gly

Phe

Gly

Arg

40

Val

Cys

Leu

Val

Leu
120

ctc

Leu

aac

Asn

Ala

His

25

Gly

Pro

Gly

Glu

Cys

105

Arg

-49-

ctg

Leu

atg

Met

Leu

10

His

Val

Arg

Leu

Phe

90

Tyr

Glu

gcc

Ala

agg

Arg
555

Val

Ala

Glu

Ile

Leu

75

Ser

Pro

Ser

atc

Ile

540

tgc

Cys

Ala

Val

Val

Cys

60

Gly

Ala

Gly

Gly

gcc

Ala

act

Thr

Ile

Ser

vVal

45

Ser

Thr

Asp

Lys

Gly
125

atg

Met

atc

Ile

Ile

Asn

30

Asn

Lys

Ile

Leu

Phe

110

Ile

ggc

Gly

tgc

Cys

Pro

15

Ala

Gly

Thr

Ile

95

Val

Asp

ctg

Leu

atc

Ile
560

Thr

Thr

Thr

Lys

Gly

80

Ile

Asn

Lys



22636

Glu Thr Met Gly Phe Thr Tyr Ser Gly Ile Arg Thr Asn Gly Ala Thr
130 135 140

Ser Ala Cys Arg Arg Ser Gly Ser Ser Phe Tyr Ala Glu Met Lys Trp
145 150 155 160

Leu Leu Ser Ser Thr Asp Asn Ala Ala Phe Pro Gln Met Thr Lys Ser
165 170 175

Tyr Lys Asn Thr Arg Lys Asp Pro Ala Leu Ile Ile Trp Gly Ile His
180 185 190

His Ser Gly Ser Thr Thr Glu Gln Thr Lys Leu Tyr Gly Ser Gly Asn
195 200 205

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

Ser Pro Gly Ala Arg Pro Gln Val Asn Gly Gln Ser Gly Arg Ile Asp
225 230 235 240

Phe His Trp Leu Ile Leu Asn Pro Asn Asp Thr Ile Thr Phe Ser Phe
245 250 255

Asn Gly Ala Phe Ile Ala Pro Asp Arg Ala Ser Phe Leu Arg Gly Lys
260 265 270

Ser Met Gly Ile Gln Ser Gly Val Gln Val Asp Ala Asn Cys Glu Gly
275 280 285

Asp Cys Tyr His Ser Gly Gly Thr Ile Ile Ser Asn Leu Pro Phe Gln
290 295 300

Asn Ile Asn Ser Arg Ala Val Gly Lys Cys Pro Arg Tyr Val Lys Gln
305 310 315 320

Glu Ser Leu Met Leu Ala Thr Gly Met Lys Asn Val Pro Glu Ile Pro
325 330 335

Lys Gly Arg Gly Leu Phe Gly Ala Ile Ala Gly Phe Ile Glu Asn Gly
340 345 350

Trp Glu Gly Leu Ile Asp Gly Trp Tyr Gly Phe Arg His Gln Asn Ala
355 360 365

Gln Gly Glu Gly Thr Ala Ala Asp Tyr Lys Ser Thr Gln Ser Ala Ile
370 375 380

Asp Gln Ile Thr Gly Lys Leu Asn Arg Leu Ile Glu Lys Thr Asn Gln
385 390 395 400

-50-



Gln

Gly

Tyr

Leu

Leu

465

His

Asp

Asp

Ser

Val
545

Phe

Asn

Asn

Ala

450

Arg

Lys

His

Pro

Phe

530

Phe

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

Glu

Val

Ala

435

Asp

Glu

Cys

Ser

Val

515

Gly

Ile

7
9792
ADN

Leu

Ile

420

Glu

Ser

Asn

Asp

Lys

500

Lys

Ala

Cys

Trinh tu

HVP310 g&n xen EcoR-EcoR1

Ile

405

Asn

Leu

Glu

Ala

Asp

485

Tyr

Leu

Ser

Val

nhédn tao

Asp

Trp

Leu

Met

Glu

470

Asp

Arg

Ser

Cys

Lys
550

ddc tinh misc
(1)..(3661)
vung Us2 ngugc dong HVT

dac tinh misc
(3683)..(4357)
Trinh tu kh&i déng PRV gB, dugc kéo dai

Asn

Thr

Val

Asn

455

Glu

Cys

Glu

Ser

Phe

535

Asn

22636

Glu

Arg

Ala

440

Lys

Asp

Met

Glu

Gly

520

Ile

Gly

Phe

Asp

425

Met

Leu

Gly

Ala

Ala

505

Tyr

Leu

Asn

-51-

Thr

410

Ser

Glu

Tyr

Thr

Ser

490

Met

Lys

Leu

Met

Glu

Met

Asn

Glu

Gly

475

Ile

Gln

Asp

Ala

Arg
555

Val

Thr

Gln

Arg

460

Cys

Arg

Asn

Val

Ile

540

Cys

Glu

Glu

His

445

Val

Phe

Asn

Arg

Ile

525

Ala

Thr

Lys

Val

430

Thr

Arg

Glu

Asn

Ile

510

Leu

Met

Ile

Gln

415

Trp

Ile

Arg

Ile

Thr

495

Gln

Trp

Gly

Cys

Ile

Ser

Asp

Gln

Phe

480

Tyr

Ile

Phe

Leu

Ile
560



<220>

<221> dé&c tinh misc
(4361)..(6096)

<222>

22636

<223> gen H5 HA dugc tbéi wu héda codon

<220>

<221> dac tinh misc
(6139)..(9787)

<222>

<223> wvung dudi HVT Us2

<400> 7
gaattccaga
60

cgtgtccccg
120

aacataaatg
180

cccttacgge
240

gcacggatga
300

gcattgattg
360

agaagacaac
420

tgagcattga
480

cgacttatat
540

aatgaagact
600

ttcatgtccc
660

taccgatgta
720

tctttgtttg
780

ctaaatgccc

gcattaaaca

tttgtacaaa

ggatcgaaac

aattaggcag

gcagtttatg

gacgatatat

gagacatagg

actcgagcgg

gtgatgaaaa

cgcaatgggt

tggtttccaa

atatgtatat

cggcccaatt tgtcaagtgt

ggaaagcgtt aaagtttttg

caggtaacag gtacaaacat

gacattaggc atactcgggt

gaatgcggtt tatattatgc

aatgtcttca tgttgggcgt

ttagagagaa aaagctaccc

tatcggtatg gatgggaaaa

tgatactact gagcaagaat

tgtgaccatc gatggaattg

cccaaatcta catcgcttga

cagactcaat tattttccct

gctaggtcgg ttggggcgtc

-52-

gcagtcacgg

aatgttaggt

aaatgccccg

accattttgce

ggcattggac

aaacggattc

agcataggat

ctacacacgt

gcactgcatc

gagaagaata

gcgaggatac

attatgaggc

gacttaagcg

aggcgtcgac

cacaggtaca

gcataaatgt

attccgatca

aaacgatatg

ctattggttc

aaacacacat

gaacaccaaa

tgagccactg

tgcgcagtte

caaaaaggta

gttcaggcgg

atctgactgg



gagactatta
840

gtggagcgta
900

tcgagggcac
960

taactacatt
1020

acaccgtgac
1080

cggcaacata
1140

cacggagggg
1200

cagctcgccg
1260

tcgacgtacc
1320

gtgcgcccat
1380

gccgggaggce
1440

ttccgtgacc
1500

gagacagttc
1560

cttatgaaca
1620

ttgtacgaga
1680

aatcccectttt
1740

gggacctcat
1800

tgcatctgtc

gaattatccc

ttccgacaga

aatcgagcgt

atttgacaga

cataatgtgc

tagcatctac

atcatatggc

atctgattta

tggcgcggat

cgccatcagc

acgagcctac

tacagaataa

ttatgtactg

cgaatcaggc

gcaccctcga

cgcttgttga

22636

acCaacgcaa

atctaacagt

tacgaattta

catgacggcg

cctggaattg

atgcgaaacc

atacaatata

taactcgcecct

caacaccagt

cgttgtgaat

aggagtttgg

tgcgacattt

tgaagagccc

gtgttgcttg

cattttaagt

gcaatactgg

ggatgccaaa

agtcggcgtce

tatatacgca

aagatggatg

tccecgtgaaa

ttattctgat

actttttcag

tgttgattaa

tcgtctatat

aatgaacatg

gccgccgaaa

cgagaggtgt

aatgctgcaa

ccgcggacgce

ggacacgcag

ttattagatg

aagccattat

gtggccgagt

-53-

tacatagaac

catcgggceca

aataattaaa

atgggaattt

atatagtggg

tgtacgctga

tgattggaga

ggcggacccce

tcgcatcect

cacttcaggt

ttgatagaat

atcccattag

atgctgaaat

gacaatgctc

aagtggttat

gcaccgcaat

acctggttag

tttaagattt

cgttccgecet

ttggaaagag

tctactcgaa

tgtgtctggc

cattgtgcaa

aaaaactatg

gcgggaaaaa

gcccagatct

cggtatgaga

gatgacagcc

aaaaatggtc

gggtaatcgce

gatatggcag

cggcacaaca

cgccaacaag

catgcgcaaa



ttgatataac
1860

aggttgttaa
1920

catattaaat
1980

aagagtctgg
2040

ccttacttgg
2100

atatcccgcce
2160

caatcgggga
2220

atatttattg
2280

aggatcgctg
2340

tctggcacag
2400

tctatattcg
2460

tataataacg
2520

atatccttta
2580

caaggcgggce
2640

cgtgcaattg
2700

acttttaatt
2760

tatttgacac
2820

ataggcacgc

taaaggttta

actttctcaa

ataattttac

aatcgtgaaa

ctggtaccgce

CCaacaacgc

ccgctcgtta

cacatttgat

cacaacttta

catattggga

tttttaaagg

ctagcgccga

aagagtgttc

attgcaaaat

gaaaaactac

cacatatctt

22636

tctgatgtta

ttctatgtaa

gttcctatta

tgtttgccag

atttgaaacg

tcggatacct

gtgggtccac

cgagtcgttg

ctatacattg

tggcatttcc

tggtaaggac

atggatttct

ttgagagcat

caaacatttt

tggcacttcc

gttctagtgt

tttgtatgtc

-54-

cagaccacaa

gactacaata

cataaaatgg

cttcgatctt

tccattattt

tgccecgtatg

actcattcgg

gacatatctg

gccaggatgt

gatgtaatcg

aatagcagat

cataaaaatc

cgtcgtccaa

cattttcggc

gttcacgttt

ggaaagaaac

aaactgacca

taccgcatac

ctttcgacat

gatctatcat

ggaacgtact

ggatatcttc

gattcgtatt

aaattttccg

taatacattt

tcaagtctca

tcecggcagec

ctcgcaacct

tgtcgcaaat

ttttctaaat

gaatctctca

gtatctccaa

ctataggcag

tgatcgtatg

atttattgta

tgcttgtata

tacattcgtt

gtggatagtg

cggttgtecce

gacagtcgcg

atgattctga

cttcttctga

gatgttgcat

ctgggggagt

ccagggaggce

tacactgaga

ggaaagaaaa

aatcccatgg

actctaagac

accatagaac

ttgctgaatg



cactagggca
2880

ggttagcaag
2940

tctgggaata
3000

gtagcataaa
3060

gtaacgcata
3120

gattatgtac
3180

tgggtttatc
3240

atattgccat
3300

tcgtcatgta
3360

gtggactcga
3420

tatacgcacg
3480

ggttcccaag
3540

gcccaggtgce
3600

gcagttctgce
3660

gcaagcttgg
3720

cgcgcacggce
3780

gagacgggct
3840

attcgctcgce

gtccagtagt

tccaagttgt

gacgcaggta

ttagcaccat

aacataatgg

tactattgaa

catgtacgtt

ttggacggca

taccaagccc

ccatattact

tggacgtgag

ctggtacttt

agatatctgc

cgcgccggat

gcgcgttctg

gcttcgacgce

22636

gcgactccat

tgaagtcatt

cgaatatgat

tcataggggt

gtatgggcta

gacaacatat

ttttccececta

tttatctact

acataggcag

ctgcagctgg

gtcgttgaag

aagtgtttgt

aatggcaaac

agccccgagt

ctcgctgctg

cgaggccgcc

gcacagcttc

-55-

acattgaata

tatttttccc

cgcaccggct

aatatttttt

tcaattgaca

ggcaagtaga

tctgtgatac

gtcttaacgc

caacacaaat

ggaacgtctg

tacgccttat

atctcacatg

aaacgttttg

atccacaggc

cacacgtacg

gcgecgcegcegyg

atgaaggcca

attccacacg

cgcggctgge

ctggtcatgg

tattcactca

tttgcgtagce

tgcaatttcc

acttgggagc

ccatgggaac

tgcgtttagg

gtggagagcc

cttctatgtt

gaatggccca

gtagaggtat

tatacgatac

tggcggtgge

gcaccgtcgt

cggtgcagcg

tcagctcatc

caaatctacc

tgaaggaact

catactaaaa

actacatcac

tcacactagt

ctctacaagc

ggaggcgtcg

tggggtgcat

gataatttga

ttcaaattta

aggcattcca

tgattctatt

gttatcggag

cgccgggttce

ggacgagcgce

ccaccccgtg



gacgccgcgce
3900

ttcgcgcacg
3960

gagaacgtgg
4020

gattggtgcg
4080

acccagcggce
4140

tccgtcettee
4200

gggctgtacc
4260

cgcgggcatc
4320

caccacgctg
4380

gagaagatcg
4440

ggctaccacg
4500

gtcactcacg
4560

ggcgtcaagce
4620

atgtgcgacg
4680

gccaacgacc
4740

tccegtatca
4800

gaggcttcta
4860

tcecteecegge

acacgcacgc

gcctectgcece

tcagtgagtt

aggcctggceg

actgcgggga

tgacctacga

ggcccgggca

ctgctgcgeg

tcctectget

ccaacaactc

cccaggacat

ctctgatcct

agttcctcaa

tgtgctaccc

accacttcga

gcggtgtgtce

22636

gctcacgcac

cttcgeccag

gcacctgaag

ccgcggcette

atatatccgc

cgtcgaggtce

ggcgtcttgce

ccacggcggt

gggcgccgtce

ggctatcgtc

taccgagcag

cctcgagaag

gcgtgactgce

cgtgccecgag

tggcaacttc

gaagatccag

cagcgcttgce

-56-

aagttcttcg

tcccecccaaca

gaggagctgg

taccgcttcce

gagctggtgce

ctccgecgegg

cccgctggtg

gctggccteg

gcgctagaga

tccectggtcea

gtggacacca

actcacaacg

tcegtggetyg

tggtcctaca

aacgactacg

atcatcccca

ccctaccagg

agctcgtcaa

cggcgctcta

cgcgcttcat

agacggccgg
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