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(57) Sang ché dé cap dén virat gay bénh dau lon tai t6 hop va tng dung cua ching trong

cac ché pham vacxin. Virut gy bénh dau lon tai to hop theo sang ché duoc tao ra bang

cach chén mét hodc nhidu gen ngoai lai vao gen protein lién két IL-18 (IL18bp) cua virut

gy bénh dau lon. Sang ché dic biét phi hop dé tao ra vacxin cho lon, didc biét 1a dung dé

chiing ngira cho lgn khang lai bénh 1ay nhiém PCV2.
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Linh vwe k§ thuit dwoc de cap

Séang ché dé cap dén virut gay bénh dau lon tai t6 hop va img dung clia chting trong
cac ché phdm vacxin. Virut gdy bénh dau lon tai t6 hop theo sang ché duoc tao ra bang
céch chén mét hodc nhidu gen ngoai lai vao gen protein lién két IL-18 (IL18bp) cia virut
gdy bénh dau lon. Sang ché dac biét phi hop dé san xuét vacxin cho lon, dic biét 1a ding

dé chung ngira cho lgn khéng lai bénh lay nhiém PCV2.
Tinh trang ky thuit ciia sing ché

Céc loai virut khac nhau dugc dé xuét trong linh vuc k§ thuét ndy véi vai trd 1a cac
vecto dung dé phan phéi gen hodc bidu hién peptit in vivo. Cu thé, vacxin thi y dugc bao
ché ma biéu hién it nhat mot khang nguyén c6 lién quan bing cach st dung cac virut tai
t6 hop nhu poxvirut (Ogawa R. et al., Vaccine, 8:486-490 (1990)), adenovirut (HSU, K.
H. et al., Vaccine, 12; 607-612 (1994)), baculovirut, cling nhu virut herpes (Shin, M. -F.
et al., Proc. Natl. Acad. Sci. U.S.A., 81:5867-5870 (1984)). Vidu vé céc vecto virut dic
hiéu cho phép biéu hién gen d6i v6i khang nguyén ngoai lai bao gébm virut giy bénh
Aujeszky (virut gdy bénh gid dai; PRV) (Van Zijl M. et al., J. Virol., 65:2761-2765
(1991)), virut herpes ¢ ga tdy (HVT) (Morgan R. W. et al., Avian Dis. 36:858-870
(1992)), va virut gdy bénh Marek (MDV). Céc vecto tai t6 hop dua trén chi virut herpes

dang dugc nghién ctru thém.

Tuy nhién, trong linh vuc k¥ thuit nay, can ¢co cac san phém vecto tu virut méi ma
c6 thé dugc sit dung dé biéu hién peptit hodc protein tai t6 hop in vivo. Vé khia canh nay,
poxvirut dugc thiét ké @& ma hoa cac polypeptit khac nhau. Poxvirut, ngay khi dugc giai
phoéng vao trong mau tlr cac t€ bao bi 1y nhidm, c6 thé 14y nhiém sang céc té bao khac
va do d6 c6 kha ning 1am cho murc biéu hién tang. Poxvirut tai t6 hop duoc tao ra tir cac
loai poxvirut khéc nhau, bao gbm virut gdy bénh ddu mua, virut gdy bénh dau bo, va virut
gdy bénh diu lgn (swinepox virus - SPV). Tuy nhién, cho dén nay, dang tai t6 hop clia

SPV dugc tao ra chii yéu bang cach nhin dong vo tinh céc trinh ty gen ngoai lai trong
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vung di truyén, viing ndy dugc xem 1a khong can thiét dbi voi sy sdng cia SPV, ving TK

(Richard W. Moyer, Eladio Vinuela, E. P. J. Gibbs, US 5,651,972 (1997)).

Hién nay, cac tac gia sang ché d3 phat hién va cdng nhén ving chén gen méi cia
SPV tai d6 nhidu trinh tw gen ngoai lai co thé duogc chén vao. Virut SPV tai t5 hop tao
thanh cho phép biéu hién hiéu qua va 6n dinh trinh tu gen dugc nhan dong vo tinh, va c6
kha nang nhan dong 16n. Ngoai ra, cac virut nay cai thién tinh sinh mién dich in vivo va
c6 thé dugc sir dung dé tao ra céc chét tri liéu hodc vacxin dung dé diéu tri cho dong vat
c6 via bat ky, dic biét 1a lon.
Ban chit ki thuit ctia sing ché

Sang ché dé cap dén virut gy bénh dau lon tai td hop méi va tmg dung ctia ching
d8 phan phdi va biéu hién gen in vivo, cu thé 1a trong ché pham vacxin. Céac virut gy
bénh dau lon tai td hop theo sang ché chira mot hodc nhiéu trinh tu gen ngoai lai ma duoc
chén vao gen protein lién két IL-18 (IL18bp) cua virut gdy bénh dau lon. Sang ché dic
biét phu hop dé san xuét vacxin cho lgn, dic biét 1a ding dé ching ngira cho lgn khang

lai bénh 1ay nhiém PCV?2.

Do d6, muc dich thir nhat ctia séng ché 1a d& cap dén virut gay bénh déu lon tai tb
hop (rSPV) chura it nhit mot trinh tu gen ngoai lai thir nhét trong hé gen cta no, trong do
trinh tu gen ngoai lai thir nhit nay dugc chén vao gen IL18bp trong h¢ gen cia rSPV.
Theo mot phuong an cu thé, trinh tu gen ngoai lai nay dugc chén vao thay thé cho tét ca
hodc mot phan trinh tu gen IL18bp cua virut. Theo mot phuong an cu thé hon, rSPV theo
sang ché con chia it nhit mot trinh tw gen ngoai lai thir hai dugc chén vao ving khac biét
trong hé gen ciia rSPV, vi du vao gen Thymidin kinaza (TK) cta virut hodc gen protein

lap Ankyrin.

Muc dich khac ctua sang ché 1a d& cap dén phan tit axit nucleic bao gbm hé gen cua
rSPV nhu dugc md ta & trén.

Muc dich khéc ctia sang ché 1a dé cap dén té bao chu chira rSPV hodc phan tir axit

nucleic theo sang ché.
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Sang ché con d& cap dén phuong phép tao ra rSPV, trong d6 phuong phap nay bao
gdm budc cho lay nhiém hodc dua phan t axit nucleic vao t€ bao kha bién nhu dugc md

ta & trén va thu rSPV.

Sang ché ciing @& cap dén phuong phap nhan gidng rSPV, trong d6 phuong phéap
nay bao gdbm budc cho lay nhidm rSPV vao té bao kha bién nhu dugc md ta & trén va thu

rSPV duoc tao ra bdi céac t€ bao nay.

Sang ché ciing d& cap dén ché phim, t6t hon 12 ché pham thi y, chira rSPV nhu
duge md ta & trén, hodc té bao nhu dugc mé ta & trén, hodc phén tir axit nucleic nhu dugc

md ta & trén, va ta duogc.

Muc dich khéc cua sang ché 12 d& cap dén ché phim vacxin chtra rSPV nhu dugc
dinh 15 & trén, hodc t& bao nhu dugc md ta & trén, hodc phéan tir axit nucleic nhu dwge md
ta & trén, t4 duogc thich hop va, tuy y, chét phu trg.

Sang ché ciing d& cap dén rSPV hodc té bao hodc phan ti axit nucleic nhu duoc
md ta & trén ding dé phan phdi peptit hodc protein co6 tic dung didu tri hodc ching ngira
cho lgn.

Sang ché ciing d& cap dén rSPV hodc té bao hodc phan tir axit nucleic nhu dugc
md ta & trén ding dé gay mién dich hodc chiing ngtra cho lgn khang lai ngudn bénh.

Sang ché ciing dé cap dén bo kit ching ngira dé gay mién dich cho lgn bao gdm
c4c thanh phén sau day:

a. rSPV & luong cho hiéu qué hodc vacxin nhu duge mo ta ¢ trén, va
b. dungcu dé phéan phéi rSPV hoic vacxin néu trén vao lon.

Muc dich khac cta sang ché 1a @& cap dén plasmit hodc vecto con thoi chira gen
chuyén dugc chin boi hai trinh tu axit nucleic tuong ddng v6i trinh ty gen IL18bp, cic
trinh tu chin nay cho phép su téi t6 hop tuong ddng gitta plasmit con thoi va hé gen clia
SPV.

Sang ché c6 thé duoc st dung dé phan phéi va biéu hién trinh tu gen ngoai lai bét

ky vao ddng vat co vu, déc biét la lon. Viée nay ddc biét phu hop doi véi viéc bicu hién
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khang nguyén ngoai lai dé gay mién dich hodc chung ngira cho lon (vi dy, lon, lon con,

lon néi).

MO ta vén tit cac hinh vé
Fig.1. Thé hién céu tric cia plasmit twong ddng pSP92-Ess_ ORF2.
Fig.2. Thé hién cAu tric cia plasmit tuong ddng pSP911-Ess ORF2.
Fig.3. Minh hoa cAu tric hé gen ciia SPV géc va SPV tai td hop.

Fig.4. Thé hién két qua phan tich thdm tach Western (Western blotting) ciia SVR12
va SVR13 da dugc tinh ché.

Céc té bao ESK-4 duogc cho lay nhidm véi SPV (p) ge, dong vo tinh IH2CIDAGS
(G5) ctia SVR12 hogc dong vo tinh 2FSDSES (E5) cua SVR12, hoic dong voO tinh
G2C2D4 (D4) ciia SVR13, hodc dong vd tinh D1I0ESAS (A5) cua SVR13. Séu ngay sau
d6, dich tan 6 bao duge nap vao SDS-PAGE 15% va tién hanh phén tich thim tach
Western bang cach st dung khéang thé thir cAp khang IgG cua chudt thuong & dé dugce tiép
hop biotin (1:1000), khang ORF2 & chuft thudng (1:5 00), va ABC-ALP (Vecterstain). M:
chi thi trong lugng phén tur.

Fig. 5. Thé hién két qué kiém tra sy céy chuyén rSPV in vitro bang k¥ thuat PCR.

(A) Két qua PCR: k¥ thuat PCR dugc tién hanh bing cach sir dyng bo mdi gdm
SP7450F va SP8552R. Mbi khuon miu 1a ADN cua virut trong mot 1in cAy chuyén in
vitro +0 hodc +15p cia dong vo tinh 1H2C7F3ES (E5), dong vo tinh 2F5D5ESGS (GS5)
ctia SVR12, va dong vo tinh G2C2D4 (D4), hoac dong vo tinh D10ESAS (A5) cia SVRI13.
Mbdi plasmit chuyén khi chuyén nhiém dé tao ra SVR12 hodc SVRI3, va pCR4-
SPV6030/9574, dugc stt dung lam khudn mAu cta ddi chimg duong (PC) hodc d6i chimg
4m (NC), mdt cach tuong tng. Chi thi trong luong phén tir 12 10kb (M1) va pHY. (B)
Céc vung chan IL-18bp ciia SPV gbc va rSPV. Doan mau vang la gen IL-18bp.

Fig.6. Thé hién su phat trién twong d6i ctia rSPV trong céc té bao Vero.

Céc té bao Vero trong dia ¢6 6 16 duge cho lay nhim véi mdi loai trong s6 ba loai
SPV ti td hop, SVR3, SVR7 hogc SVR12, & MOI cao (khoang 0,01) hodc thip (khoang
0,001). Vao cdc ngay 0, 4, 7, 11 va 14 sau khi lay nhi&m (DPI), mdi té bao bi lay nhiém
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va dich ndi bé mit duge thu bing que gat té bao, va duge két dong va lam tan ra. Déi véi
viéc chuén db virut, dich tan t€ bao nay sau khi ly tim dugc pha lodng nhiéu 14n, va duoc
Iy nhidm vao c4c té bao ESK-4 va dugc t & nhiét do 37°C trong thdi gian 1 tudn dé tao

ra cdc mang. Ty 1€ sinh trudng tuong dbi dugc tinh toan trén co s& mdi do chuén 13 0 DPI.
MO ta chi tiét sang ché

Sang ché dé cap dén virut giy bénh du lon tai t6 hop méi va tig dung ctia ching.
Virut gy bénh dau lon tai td hop theo séng ché chira mdt hodc nhidu trinh ty gen ngoai
lai ma dugce chén vao gen protein lién két IL-18 (IL18bp) ctia virut gdy bénh déu lon. Nhu
duoc thé hién trong phan thir nghiém, vecto SPV méi nay cho phép biéu hién gen hiéu
qué va bén virng. Ngoai ra, rSPV theo sang ché 12 6n dinh va c6 thé tao ra dép tmg mién
dich duoc cai thién in vivo. Hon nita, dang ngac nhién la cac vecto SPV theo sang ché an
toan hon so v6i cidc SPV truge day do chung khong phat trién trong cac té bao dong vat
¢6 vi nhu cac té bao Vero. Dy 1a bdo cdo dAu tién v& virut SPV chira gen IL18-bp dugc
lam khuyét, va buée dau chiing minh dugc r%mg cac trinh tu gen ngoai lai ¢6 thé duoc
nhan dong vo tinh & vi tri ndy tao ra vecto SPV tai td hop 4n dinh, sinh mién dich, va c6
thé san xuit & quy md 16n. rSPV theo séng ché con c6 thé chura nhiéu hon mot trinh ty
gen ngoai lai, dugc chén vao cling mot vi tri hodc cdc vi tri khac biét. Ching c6 thé duoc
stir dung mdt minh hodc két hop véi cac virut tai t6 hop khéc hodc cac khang nguyén dé
tao ra vacxin cai tién. Sang ché dic biét phi hop dé tao ra vacxin cho lon, dic biét 1a ding

dé chiing ngira cho lgn khéng lai bénh lay nhiém PCV2.
rSPV

Theo sang ché, virut gy bénh dau lon tai td hop thudng ding dé chi virut gdy bénh
d4u lon c6 hé gen dugc thiét ké nhén tao (vi dy, tai td hop). Pac biét, rSPV bao g@)m virut
gy bénh dau lon chira vat liéu hodc trinh tu di truyén ngoai lai trong hé gen cua ching.
rSPV thudng bao gdm hé gen cia SPV chura trinh ty di truyén ngoai lai, dugc bao gbi
trong capsit hodc vé ciia SPV, ¢o thé ciing chtra protein hodc peptit ngoai lai.

rSPV theo séng ché 6 thé dugc tao ra bit ddu tir SPV bat ky, nhu céc SPV bat ky

¢6 trong tu nhién hodc SPV bat ky c6 sin trong bd suu tdp nhu ATCC, CNCM, v.v.. Tét
hon 13, rSPV theo sang ché dugc tao ra tir ching SPV kasza (VR-363), ching phén lap
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17077-99 (S ndp luu ngan hang gen: AF410153.1), hodc chung VTCC/AVA/I21 (S
ndp luu ngan hang gen: KJ725378.1). Cac SPV nay co san trong cac bd suu tip hodc thu
vién, hoac c6 thé dugc nhan dong vo tinh tir trinh ty hé gen c6 san dugc cong bd. Céc
chung phén lap SPV khéc cling ¢6 thé duoc phéan 1ap tir ddng vat bi nhiém bénh va dugc

sit dung dé tao ra rSPV theo sang ché.

SPV hoic rSPV ¢6 thé duge nudi ciy hoic duy tri hodc nhan gibng trong té bao
thich hop bat ky. Vi dy, SPV ¢6 thé duoc nudi cdy, duy tri hoic nhan gidng trong céc té
bao than phdi lon, nhu céc té bao ESK-4 (CL-184), thudng dugc nudi cdy ¢ nhiét 4o 37°C
trong CO2 5% trong moi truong F-12K ctia Ham (Gibeo, Cat. No.: 21 127-022) dugc bd
sung streptomyxin-penixilin 1% (Gibco, Cat. No.: 15140-122) va FBS 5% (Gibco, Cat.
No.: 10437-028).

D8 tao cAu truc virut tai td hop theo sang ché, ban dau, virut SPV ¢6 thé dugc nhan
gidng trong té bao chu thich hop va sau d6 thu ADN cua hé gen. Sau do, vung IL18bp
trong ADN cua h¢ gen dugc nhéin biét, tuy y duoc lam khuyét, tAt ca hodc mot ph?ln, va
trinh tu gen ngoai lai (hodc vi trf nhan dong vo tinh cho phép chén trinh ty gen ngoai lai)
duogc chén vao ving nay, tuy y thay thé tAt c4 hodc mot phan trinh tw gen IL18bp ndi sinh.
Do d6, hé gen cia SPV tai t6 hop thu dugc c6 thé dugc sir dung dé tao ra rSPV bang cach
bién nap céc té bao kha bién thich hop theo céc k¥ thuét thong thuong. Theo cach khac,
vecto con thoi ¢ thé duoc tao ra chira trinh ty gen ngoai lai (hodc vi tri nhan dong vo
tinh) duoc chin bdi céc trinh tu tuong ddng v6i ving gen IL18bp. Nho viéc dwa vao té
bao kha bién v6i sy c6 mit cia virut hodc hé gen ctia SPV, ma su tai td hop tuong déng
gitta vecto con thoi va hé gen tao ra rSPV. T4t nhién, ngay khi rSPV dugc thiét ké nhu
duge mo ta & trén, nod co thé d& dang duoc sao chép va nhén gibng bang mdi trudng nudi
ciy don gian trén cac té bao kha bién bat ky.

SPV ¢6 thé dugc nudi cdy, duy tri hodc nhan gidng trong cac té bao than phdi lgn,
nhu céc té bao ESK-4 (CL-184), thuong dugc nudi ciy & nhiét do 37°C trong CO2 5%
trong moi trudong F-12K cua Ham (Gibco, Cat. No.: 21 127-022) dugc bd sung
streptomyxin-penixilin 1% (Gibco, Cat. No.: 15140-122) va FBS 5% (Gibco, Cat. No.:
10437-028). ADN c6 thé dugc chiét tir cc t€ bao nhiém virut theo phuong phép thong

thuong bat ky. Vi du, cac té bao dugc phat trién trén céc 16p don co thé dugc gat va sau

_7-
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d6 dugc quay dé thu dich ndi bé mit. Sau khi protein dugc lam bién tinh trong dém phén

giai va dugc loai bd, ADN co thé dugc chiét bang phenol va/hodc etanol.

Gen IL18bp trén ADN cua virut SPV chira khoang 402 cap bazo nito, va thuong
dugce dinh vi & céac gbc nucleotit tir 7745 dén 8146 trong hé gen cua SVP. Gen IL18bp
duoc dinh vi & nucleotit tir 7745 dén 8146 1a mot vi du cu thé & ching SPV kasza (VR-
363).

Theo mt phuong an cu thé, rSPV theo sing ché chira trinh tu gen ngoai lai dugc
chén & vi tri gitra nucleotit 7750 va nucleotit 8140 trong hé gen cta SPV. Viéc chen trinh
tw gen ngoai lai nay gay ra quang ngt trong trinh ty gen IL18bp tu nhién, thuong ngan
chiin sy bidu hién ctia IL18bp chirc nang. Theo phuong an duogc uu tién, trinh ty gen ngoai
lai duge chén thay thé cho trinh tu gen IL18bp. V& mit nay, rSPV dugc uu tién theo sang
ché chtra doan khuyét gdm it nhét tir 10 dén khoang 400 nucleotit trong trinh ty gen
IL18bp cia hé gen, va trinh ty gen ngoai lai duge dinh vi thay cho trinh ty duoc lam
khuyét.

rSPV duoc uu tién theo sang ché bao gbm trinh tu gen ngoai lai dugc chia trong
gen IL18bp, trong do gen IL18bp ndi sinh thidu it nhét 12 50 nucleotit, t5t hon 1a it nhét
100 nucleotit, tham chi t8t hon nira 1a it nhat 150 nucleotit, it nhét 13 200 nucleotit, it nhét
12 250 nucleotit, it nhét 12 300 nucleotit, tbt hon nita 1 ndm trong khoang tr 320 nucleotit

dén 380 nucleotit.

tSPV dic hiéu va dugc uu tién theo sang ché chira doan khuyét gﬁ‘)m it nhét 1a tir
100 dén 200 nucleotit trén gen IL18bp, tham chi t6t hon nita 14 gdm it nhét tir 50 dén 300
nucleotit trén gen IL18bp, nhu tir 19 dén 369 nucleotit trén gen IL18bp.

Viéc tao chu truc rSPV theo sang ché c6 thé duoc thuc hién béng cach st dung cac
phuong phép da dugc biét trong linh vyc k¥ thuét, theo hudng dan va thong tin dugc mo
ta trong sang ché. Cu thé, ngudi co hiéu biét trung binh c6 thé chén trinh tu gen ngoai lai
vao trinh tu IL18bp, thay thé cho tt ca hodc mot phé‘ln cua trinh tu ndi sinh, bang céach st
dung céc phuong phap da biét nhu phuong phép phat sinh dot bién, PCR, t4i t6 hop tuong

dong, v.v..
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Theo phuong an cu thé, vecto con thoi dugc tao ra bang k¥ thuat ADN tai t hop,
trong d6 trinh tw gen ngoai lai da nhén dong vo tinh duge chdn boi hai ving twong dong
IL18bp. Cac vung tuong ddng nay thuong chira tir 50 dén 1000 nucleotit cta trinh ty gen
IL18bp, cho phép su tai t6 hop tuong ddng dic hidu. Vecto con thoi nay c6 thé duoc tao
ra tir plasmit, cosmit, thé thuc khuén bét ky thong thuong hodc da biét va cac dang tuong
tu, nhu plasmit pBS, pBR322, pUC18, pUC19 va pHC79. Plasmit con thoi nay sau do co
thé duoc dua vao té bao nhidm SPV bing cach sir dung céc ky thuat da biét nhu ky thuét
xung dién, phwong phép dya trén lipofectin, canxi phosphat hodc cac k¥ thuat twong tu.
Virut SPV tai t8 hop dwoc gén trinh ty gen ngoai lai sau d6 duge chon lgc. Trinh tu cia
ching c6 thé duoc kiém tra. rSPV nay sau d6 c6 thé dugc duy tri trong té bao kha bién
thich hgp bét ky. Virut nay c6 thé dugc duy tri trong moi trudng nudi cdy, hodc dugc tinh

ché va két dong hodc dong kho.
Trinh tu gen ngoai lai

Trinh tur gen ngoai lai c6 thé 1a trinh tu hodc phan ti axit nucleic b4t ky ma khong
¢6 trong tw nhién trong hé gen ctia SPV, hoéc khong ¢ ty nhién ¢ vi tri nhu vay trong hé
gen ciia SPV. Trinh ty gen ngoai lai thuong chtra trinh tu axit nucleic m3 h6a mARN,
peptit hodc polypeptit (hodc protein). Trinh ty gen ngoai lai nay c6 thé, vi du, ma héa cac
loai phan tr c6 hoat tinh khac nhau, nhu khang nguyén, chét phu trg, xytokin, lymphokin,

yéu t0 sinh trudng, enzym, chat danh déu, v.v.

Theo phwong 4n dwgc uu tién, trinh ty gen ngoai lai ma héa khang nguyén (peptit,
polypeptit hodc khang nguyén protein) c6 ngudn gde tir ngudn gy bénh lay nhiém & lon,
va t6t nhat 13 khang nguyén co ngudn gde tir virut, vi khuén, nim, hodc dong vat nguyén
sinh. Theo sang ché, peptit thuong dung dé chi phan tir chtra tir 4 dén 30 axit amin.
Polypeptit 1a polyme axit amin bét ky chira nhiéu hon 30 axit amin. Thuat ngit polypeptit
bao gbdm protein co chidu dai day du.

Trinh tw gen ngoai lai t6t hon 1a ma héa peptit hodc polypeptit (vi du, glycoprotein,
protein capsit, hodc manh ctia nd) cua virut hodc ngu@)n bénh dugc chon tr circovirut &
lon (PCV1, PCV2, PCV2A, PCV2B), Actinobacillus pleuropneunomia; Adenovirut,

Alphavirut nhu virut gy bénh viém nfo tiy ¢ ngua mién Pong; Balantidium coli,
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Bordetella bronchiseptica; Brachyspira spp., tot hon 13 B. hyodyentheriae, B.pilosicoll,
B. innocens, Brucella suis, tot hon 1a biovars 1, 2 va 3; virut giy sbt lon cb dién, virut gy
sbt logn chau Phi; Chlamydia va Chlamydophila sp. va tdt hon 13 C. pecorum va C.
abortus; Clostridium spp., t6t hon 1a CL difficile, CL. perfringens typ A, B va C, Cl.novyi,
Cl.septicum, Cltetani; Coronavirut gdy bénh dudng tiéu hoa va ho6 hip; Cryptosporidium
parvum;, Eimeria spp; Eperythrozoonis suis hién nay duoc goi la Mycoplasma haemosuis;
Erysipelothrix rhusiopathiae; Escherichia coli; Haemophilus parasuis, t6t hon 14 cac typ
phu 1, 7 va 14; virut gdy bénh viém nfo tiy ngung két hong ciu; Isospora suis; virut gy
bénh viém ndo Nhat Ban; Lawsonia intracellularis; Leptospira spp., t6t hon 12 Leptospira
australis, ~ Leptospira  canicola,  Leptospira grippotyphosa,  Leptospira
icterohaemorrhagicae, Leptospira interrogans, Leptospira Pomona va Leptospira
tarassovi; Mannheimia haemolytica; Mycobacterium spp. tdt hon 13, M. avium, M.
intracellular va M.bovis: Mycoplasma hyponeumoniae; virut gdy bénh parvo; Pasteurella
multocida; virut cu bao & lon; virut gay bénh parvo & lon, virut gdy hoi ching 161 loan hod
hép va sinh san & lon: virut gdy bénh gia dai; rotavirut; sagiyama virut; Salmonella spp.
t5t hon 14, S. thyhimurium va S.choleraesuis; Staphylococcus spp. t8t hon 13, S. hyicus;
Streptococcus spp., t6t hon 12 Strep, suis; virut cy bao & lon; virut herpes & lon; virut gay
bénh ciim lon; virut gay bénh déu lon; Toxoplasma gondii; virut gAy bénh myn nudc hodc

virut gdy bénh ngoai ban & lon.

Theo mét phuong an dugc wu tién dic bi€t, trinh tu gen ngoai lai ma hoa khang
nguyén PCV2, cu thé 1a protein hogc peptit PCV2, ddc bigt hon nira 13 protein hodc peptit
capsit ctia PCV?2 (vi du, ORF2).

Trinh tu gen ngoai lai ¢6 thé chira gen khoi dAu phién ma cho phép hodc 1am ting
su bidu hién ctia mARN hodc polypeptit dugc mé hoa. Gen khai dau dugc st dung c6 thé
l1a gen khéi déu tu nhién hodc tdng hop, bao gbm gen khéi dau cua SPV, gen khoi dau
clia poxvirut, hodc gen khoi dAu c6 ngudn gbc tlr virut hodc cac té bao khéac nhau nhu gen
khoi dau co nguén géc tir sinh vét c6 nhan dién hinh hodc sinh vat chua c6 nhéan dién
hinh. Céc vi du cu thé vé cac gen khéi du bao gdm gen khéi d4u cua virut giy bénh dau
bo ¢6 kich thuée 7,5-kD (P7,5k) (Davison A. J. et al., J. Mol. Biol, 210(4):749-69
(1989)), gen khoi diu c6 kich thude 11-kD (P11k) (Bertholet et al., Proc. Nat. Acad.
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Sci.,82:2096-2100 (1985)) hodc gen khoi dau c6 kich thude 28-kD (P28k) (Weir J. P. &
Moss B., J. Virol. 61:75-80 (1987)), hoac gen khéi du cla poxvirut tbng hop nhén tao
(Ps), gen khai dau thymidin kinaza cua virut herpes (Ross L. J., Gen. Virol. 74:371-377
(1993)), gen khoi du protein gB (néu trén) ctia HVT hodc MDV, gen khéi dau IE cua
virut cu bao & ngudi (HCMV) (Alting-Mess M. A., Nucleic Acids Res., 17:9494 (1989)),
gen khoi diu SV40 (Gunning P., Proc. Natl. Acad. Sci., 84:4931-4835 (1987)), gen khoi
dau [beta] actin (néu trén, va Kost A. T., Nucleic Acids Res., 11:8287-8301 (1983)), gen
khai ddu [beta]-globin (Spitzner J. R., Nucleic Acids Res., 18:1-11 (1990)), gen khéi dau
LTR cua virut sacom Rous (Fiek A. et al., Nucleic Acids Res., 20:1785 (1992)), va cac
gen khoi déu twong tw. Ngoai ra, gen khoi dAu cuia protein cAu tric hoic cac gen thiét yéu

ctia SPV ciing c6 thé dugc sir dung.

rSPV theo sang ché c6 thé chira mot sd trinh tw gen ngoai lai, dugce dinh vi trong
cing ving nhan dong vo tinh (nghia 13, IL18bp) va/hodc trong céc vi tri nhan dong vo
tinh khac biét (mot trong sé chiing 13 TL18bp). Theo mdt phwong 4n cu thé, rSPV theo
sang ché bao gdm it nhét 2 trinh ty gen ngoai lai ma hda hai khang nguyén khéc biét (tir
cing ngudn bénh hogc tr cc ngudn bénh khac biét). Theo mdt phuong an cu thé khéc,
rSPV theo sang ché bao gbm it nh4t mdt trinh tu gen ngoai lai ma hoa khang nguyén
PCV2 va mdt trinh tu gen ngoai lai mad héa khang nguyén khéc bigt. Theo mot phuong
&n cu thé khac, rSPV theo sang ché bao gdm trinh tw gen ngoai lai ma hoa khang nguyén
va trinh tu gen ngoai lai ma hoa chét phu trg hozic xytokin. Trong rSPV da gia theo sang
ché, it nhét hai trinh tu gen ngoai lai ¢o thé chiu sy kiém soat cua cung gen khoi d4u hodc

cac gen khéi dau khéc biét, va theo ciing chiéu hodc theo chiéu nguoc lai.
Cac phan tu axit nucleic

Sang ché ciing dé cap dén cac phan tir axit nucleic bao gdm hé gen ctia rSPV theo
sang ché. Céc phan tir axit nucleic theo sang ché c6 thé 1a ADN hoic ARN, s¢i kép hodc
soi don. ADN hodc ARN so¢i don ¢ thé 13 soi ma hoa, cling dugc biét dudi dang sgi co
nghia, hodc c6 thé 13 soi khong ma hoa, cling duoc dé cap dén duéi dang soi db6i ngha.
Sang ché ciing dé cap dén cac bién thé hoic cac dang tuong tu clia cac phén tir axit nucleic
nhu vay, vi du, cc phan tir ¢ d ddng nhét trinh tw it nht 13 85%, 90%, 95%, 96%, 97%,
98% hodc nhiéu hon.
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Mirc d6 turong ddng gitta hai trinh ty axit nucleic c6 thé duoc x4c dinh biang cac
chuong trinh may tinh da duoc biét trong linh vuc k¥ thuat nay nhu chuong trinh GAP
duge cung cip trong bd chuwong trinh GCG (Program Manual for the Wisconsin Package,
Version 8, August 1996, Genetics Computer Group, 575 Science Drive, Madison,
Wisconsin, USA 5371 1) (Needleman, S. B. va Wunsch, CD., (1970), Journal of
Molecular Biology, 48, 443-453). So sanh trinh tw ADN bang céch sir dung chuong trinh
GAP vdi cac cai dat sau day: diém tao GAP 13 5,0 va diém mé rong GAP 12 0,3. Céc phén
tir axit nucleic c6 thé dwoc sép hang véi nhau bang cach sir dung phin mém sip hang
Pileup, ¢6 sin dudi dang mot phén ctia bd chuong trinh GCG, bing céach st dung, vi du,
céc cai dat mac dinh cua diém trir tao thanh khoang tréng 14 5 va diém trir 30 rong khoang

trbng 13 0,3.

Céc didu kién thir nghiém thich hop ding dé x4c dinh xem liéu phén tir axit nucleic
d cho ¢6 lai vé6i axit nucleic d duge xdc dinh hay khong c6 thé lién quan dén viéc ngadm
trude bd loc chira miu axit nucleic ¢6 lién quan dugc kiém tra trong dung dich 5 x SSC
trong thoi gian 10 phut, va viée lai trude bd loc trong dung dich 5 x SSC, dung dich 5 x
Denhardt, SDS 0,5% va 100 [mu]g/ml ADN tinh tring c4 hdi da bién tinh dugc hoa tan
bang song siéu m, sau d6 lai trong cing dung dich chtta doan do dugc danh d4u bang P-
dCTP c6 ndng d6 1a 10ng/ml trong thoi gian 12 gior & nhiét do khodng 45°C, phu hop voi
cac phuong phap lai nhu duge mo ta trong tai liéu Sambrook et al. (1989; Molecular
Cloning, A Laboratory Manual, 2nd edition, Cold Spring Harbour, New York). B loc
ndy sau d6 dugc rira hai 14n trong thdi gian 30 phut trong 2 x SSC, SDS 0,5% & nhigt do
it nhét 12 55°C (mtic d nghiém ngat thép), & nhiét d¢ it nhat 1a 60°C (mirc do nghiém
ngit trung binh), & nhiét do it nhét 12 65°C (mutc do nghiém ngjt trung binh/cao), & nhiét
d6 it nhat 12 70°C (mtc d6 nghiém ngjt cao), hodc & nhiét do it nhét 1a 75°C (mic do
nghiém ngjt rit cao). Viéc lai ¢6 thé dugc phat hién bang su tiép xGic mang tia X trong

b0 loc.

Céc phan tir axit nucleic theo sang ché c¢6 thé duge cung cap dudi dang cac phéan
t0r axit nucleic v& ban chét nhu céc phan ti axit nucleic tran; vecto; virut hodc t€ bao chu,

v.v.. Cac vecto bao gdm cac vecto bicu hién chira phan tir axit nucleic theo sang ché.

Céc té bao chu
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Theo mét phuwong an khac, sang ché @& xuét t& bao chi dugc bién nap axit nucleic
ho#c rSPV theo sang ché. Cac té bao nhu vy c6 thé tao ra rSPV theo sang ché. Cac vi du
thich hop v& cc té bao chit da biét dbi véi ngudi ¢ hiéu biét trung binh v& linh vuc k¥
thuat nay hoac c6 thé duoc lya chon dé dang boi nguoi cb hidu biét trung binh vé linh
vuc k§ thudt ndy. Céc té bao chii tét hon 1a céc té bao c6 nhan dién hinh nhu céc té bao
ctia dong vat c¢6 va (vi du, lon), ndm (vi du, Saccharomyces cerevisiae, pichia,
aspergillus, fusarium), con trung va thyc vét. Cac vi du cu thé v& té bao chu 12 cac té bao

than cta lon, nhu cac té bao ESK-4 (CL-184).
Ché pham vacxin va phuong phép

Thuét ngit "vacxin" nhu duge st dung trong ban mo ta bao gbm ché phim bat ky
¢6 thé duge st dung dé gay ra, kich thich hojc ting cudng dap Gng mién dich & dong vat
(vi duy, lgn) khang lai nguén bénh. Cac vi du cu thé v& vacxin theo sang ché 12 ché phém
c6 thé gy ra hodc kich thich hodc tdng cudng su mién dich khéang lai virut PCV2. Trong
vacxin theo sang ché, it nhit mot trinh tw gen ngoai lai s& ma héa khang nguyén hodc chét

phu tro.

Thuét ngit "quy trinh gay mién dich" bao gdm quy trinh phén phdi chét sinh mién
dich vao ddi twgng. Quy trinh giy mién dich, vi du, c6 kha nang tao ra mic khang thé
va/hodc dap ung t& bao cao lién tuc, trong d6 lympho bao T ¢o thé tieu diét hodc wrc ché
nguén bénh & dong vat khong phai nguoi da duge gay mién dich, nhu lon, dugc dinh

huéng khéang lai ngudn bénh hogc khang nguyén ma dong vat nay da tiép xuc tir trude do.

Vacxin theo sang ché chtra lugng cho hiéu qua mién dich ctia rSPV hodc axit

nucleic hodc té bao nhu duge mo ta & trén trong chét dan thudc duge dung.

Trén thuc té, luong chinh xac dugc yéu chu dbi véi lidu cho hiéu qua mién dich co
thé thay ddi ty theo timg dbi twong tly thudc vao céac yéu t6 nhu do tudi va tinh trang
bénh Iy chung cta tung dbi tuong, ban chit ciia ché phdm va ché dd stir dung. "Lugng cho
hiéu qua" thich hop c6 thé duoc xac dinh béi nguoi ¢6 hiéu biét trung binh vé linh vuc
k§ thudt nay chi bing cach st dung thir nghi¢m thong thuong. Vi du, cidc phuong phap
da biét trong linh vuc k¥ thuét nay dung dé xac dinh hoic chuén dd cac lidu luong thich

hop ctia vacxin dé tim ra lieu cho hiéu qua tdi thi€u dua trén trong lugng cia doi tuong

-13-



36269

dong vat khong phai ngudi, ndng do ctia vacxin va cac yéu td dién hinh khéc. Theo mot
phuong an dién hinh, vacxin chira liéu don nhét ctia rSPV theo sang ché ndm trong khoang
tir 10 dén 10.000.000 TCIDso, tét hon 12 nim trong khoang tir 100 dén 1.000.000 TCIDso,
tham chi t6t hon nita 13 nim trong khoang tir 1000 dén 100.000 TCIDso. TCIDso dung dé
chi lidu 1ay nhiém mo nudi cdy trung binh, nghia 13, luvong virut ma tao ra sy thay d6i

bénh 1y & 50% mo nudi cdy duge cdy.

Lidu vacxin, ndng d¢ cua cac thanh phén trong vacxin va tinh toan thoi gian dung
vacxin ma tao ra dap Gmg mién dich thich hop, c6 thé duoc xac dinh bang cac phuong
phép nhu chudn do khang thé trong huyét thanh, vi dy, bang k¥ thuat ELISA va/hodc k¥
thuat phan tich bang xét nghiém trung hoa huyét thanh va/hodc bang k¥ thuat danh gia
thach thic ching ngura.

Cac vacxin c6 thé chira cac thanh phan khac, v& ban chét d3 biét boi ngudi c6 hiéu
biét trung binh vé linh vuc k¥ thuét nay, nhu chit mang dugc dung, ta dugc, chét pha
lodng, chét phu trg, chit én dinh dong khd, cac chét 1am udt hodc chét nhii hoa, chit dém
pH, chét phu gia ting cudng do nhét hodc keo hoa, hodc chét bao quan, tuy thudc vao

duong dung.

Céc vi du vé cac chit mang dugc dung, t4 dugc hodc chét pha lodng gbm, nhung
khong gidi han & nuéce khir khoang hodc nude cAt; dung dich nudc mubi; diu c6 ngudn
géc thuc vat nhu dau lac, dau dau phong, dau cdy rum, dau 6liu, dau hat bong, dau ngo,
diu me, hodc dau dira; diu silicon, bao gdm polysiloxan, nhu metyl polysiloxan, phenyl
polysiloxan va metylphenyl polysolpoxan; silicon d& bay hoi; diu khoang nhur déu parafin
long nhe, hoac dau parafin 16ng nang; squalen; cac din xuit cta xenluloza nhu metyl
xenluloza, etyl xenluloza, carboxymetylxenluloza, mudi natri carboxymetylxenluloza,
hodc hydroxypropyl metylxenluloza; alkanol thip, vi du etanol hodc iso-propanol;
aralkanol thip; polyalkylen glycol thip hoic alkylen glycol thép, vi du polyetylen glycol,
polypropylen glycol, etylen glycol, propylen glycol, 1,3-butylen glycol hodc glyxerin;
este cuia axit béo nhu isopropyl palmitat, isopropyl myristat hodc etyl oleat;
polyvinylpyrolidon; aga; caragenan; gom tragacan hodc gdm acacia, va sap tir xang dau.
Thong thuodng, chat mang hoic céc chit mang s& tao ra tir 10% dén 99,9% trong lugng

ctia ché phdm vacxin va c6 thé dugc dém bang cic phuong phap thong thudong bang cach
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stt dung céc chit thir da biét trong linh vuc k¥ thuét nay, nhu natri hydro phosphat, natri
dihydro phosphat, kali hydro phosphat, kali dihydro phosphat, hdn hop ciia chiing, va cac

chét twong tu.

Vi dy v& céc chit phi trg gdm, nhung khong gidi han &, nhil twong déu trong nuéc,
nhdm hydroxit (pheén), cac phirc chét kich thich mién dich, polyme hodc copolyme khéi
khong ion, xytokin (nhu IL-1, IL-2, IL-7, IFN-[alpha], IFN-[beta], IFN-y, v.v..), saponin,
monophosphoryl lipit A (MLA), céc dipeptit muramyl (MDP) va cac chét twong tu. Cac
chét phu trg thich hgp khéc gém, vi du, nhom Kkali sulfat, (cac) doc t6 duong rudt bén
nhiét hodc khong bén nhiét dugc phan 14p tir Escherichia coli, doc td bénh ta hoic cAu
trac dudi phan ti B cua ching, doc t5 bach hau, doc t6 udn van, doc td ho ga, chét phu
tro hoan thién ho#c chua hoan thién cia Freund, v.v.. Chét phu trg dya trén doc t, nhu
doc td bach hau, doc td ubn van va doc t6 ho ga co thé dugc bat hoat trude khi st dung,

vi du, bang cach xit Iy bang formaldehyt.

Cac vi du vé chit 6n dinh dong kho vi du co thé 1a hydrat cacbon nhu sorbitol,
manitol, tinh bdt, sucroza, dextran hodc glucoza, protein nhu albumin ho#c casein, va cac

dan xuét cua chung.

Cac vacxin c6 thé chira khang nguyén tr mot s6 ngudn bénh, nhu PCV2,
Actinobacillus pleuropneunomia; Adenovirut; Alphavirut nhu virut gdy bénh viém néo
tuy & ngua mién Dong; Balantidium coli; Bordetella bronchiseptica; Brachyspira spp.,
tdt hon 13 B. hyodyentheriae, B. pilosicoli, B. innocens, Brucella suis, tot hon 13 biovars
1, 2 va 3; virut gay s6t lon cd dién, virut gy sbt lon chau Phi; Chlamydia va
Chlamydophila sp. va tét hon 1a C. pecorum va C. abortus; Clostridium spp., t6t hon 12
Cl. difficile, CI. perfringens typ A, B va C, Cl.novyi, Cl.septicum, Cl.tetani; Coronavirut
gdy bénh duong tiéu héa va hd hap; Cryptosporidium parvum; Eimeria spp;
Eperythrozoonis suis hién nay dugc goi tén 1a Mycoplasma haemosuis; Erysipelothrix
rhusiopathiae; Escherichia coli; Haemophilus parasuis, tdt hon 14 cac typ phu 1, 7 va 14;
virut gdy bénh viém ndo tuy ngung két hong ciu; Isospora suis; virut gdy bénh viém ndo
Nhat Ban; Lawsonia intracellularis; Leptospira spp., tSt hon 1a Leptospira australis,
Leptospira canicola, Leptospira grippotyphosa, Leptospira icterohaemorrhagicae,

Leptospira interrogans, Leptospira Pomona Vi Leptospira tarassovi; Mannheimia

-15-



36269

haemolytica; Mycobacterium spp. tdt hon 13, M. avium, M. intracellular va M. bovis:
Mycoplasma hyponeumoniae; virut gdy bénh parvo; Pasteurella multocida; virut cu bao
& lon; virut gdy bénh parvo & lgn, virut gdy hoi ching rdi loan ho hép va sinh san & lon:
virut gy bénh gid dai; rotavirut; Sagiyama virut; Salmonella spp. t6t hon 13, S.
thyhimurium va S.choleraesuis; Staphylococcus spp. tdt hon 13, S. hyicus; Streptococcus
Spp., tdt hon 13 Strep, suis; virut cy bao & lgn; virut herpes & lon; virut gdy bénh cam lon;
virut gdy bénh dau lgn; Toxoplasma gondii; virut gdy bénh mun nudce va’/hodc virut gay

bénh ngoai phat & lon.

Ché phdm vacxin theo séng ché c6 thé 1a ché pham 16ng nhu dung dich chra nude,
nhil trong nude trong diu hodc dau trong nudc, xi-ro, con ngot, rugu thube, ché phém dé
dung ngoai dudng tiéu hda, dudi da, trong da, trong co hodc trong tinh mach (vi dy, dang
ding c6 thé tiém), nhu hdn dich hogc nhil twong v6 tring. Cac ché phim nhu vay da biét
trong linh vuc k¥ thudt va thuong duoc bao ché bang cach hoa tan khang nguyén va cac
chét phu gia dién hinh khéc trong chit mang hodc hé dung moi thich hgp. Céc ché phim
16ng ciing c6 thé bao gdm hdn dich va nhii twong chira céc chit tao hdn dich hodc chit
nhil hoa.

Puong dung co thé 14 dudong qua da, thong qua niém mac, hodc thong qua duong
diing ngoai duong tiéu hoa (trong da, trong co, dudi da, trong tinh mach, hodc trong mang
bung). Vacxin theo sang ché c6 thé dugc sir dung thuan tién trong miii, qua da (nghia 13,
dugc boi 1€n hodc vao bé mit da dé hép thu toan than), ngoai duong tiéu hoa, mét, v.v..
Duong dung ngoai duong tiéu hoa gdm, nhung khong gi¢i han ¢, duong dung trong co,

trong tinh mach, trong mang bung va cac dudng dung tuong tu.

Vacxin theo sang ché c¢6 thé dugc dung dudi dang lidu don hodc dudi dang liéu
nhéc lai. Vacxin theo sang ché c6 thé dugc ding mot minh, hodc ¢6 thé dugc ding dong
thoi hodc duge dung tudn tu v6i méot hodc nhiéu ché phém khéc, nhu vi du cac ché phém
sinh mi&n dich hodc ché phidm vacxin khac dung cho lon. Khi cac ché phim dugc ding
tai cac thoi diém khéc nhau, cdc dudng dung cé thé tach roi nhau hodc vao cung thoi

diém.
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Sang ché ciing d& cap dén phuong phap gay mién dich hoic kich thich dap ung
mién dich & dong vat c6 va khong phai 13 nguoi (vi du, lon) bao gdm viéc ding rSPV

hodc axit nucleic, hoic té bao hodc vacxin cho dong vét c6 v nay nhu duge md ta & trén.

Vacxin theo sang ché t6t hon 13 dugc dung cho lgn, lon trudng thanh, vacxin nay
con dugce dung cho lgn nhé, lgn con hodc lgn nai mang thai. Vi¢c chiing ngira cho lon nai
mang thai c6 uu didm 12 c6 thé mang lai tinh mién dich thu dong cho lon m&i dé thong
qua viéc truyén khang thé cia me. Céc con lon c6 thé nhé hon 7, 6, 5, 4, 3, 2 hoic 1 tudn
tudi; tir 1 dén 6 tudn tudi; tir 2 dén 5 tuén tudi; hoic tir 3 dén 4 tudn tudi. T6t hon 13,

vacxin nay dugc ding cho doi twgng ma chwa duoc tiép xc v6i ngudn bénh.

Sang ché ciing dé xuét vat chira chtra luong cho hiéu qua mién dich cua rSPV, axit
nucleic, t& bao hodc vacxin nhu dugc md ta & trén. Sang ché ciing dé xuét bd kit ching
ngira bao gdm vét chira vo tring tlly y chira vacxin & lwgng cho hiéu qua mién dich, céac
dung cu dé phan phéi vacxin vao dong vat, va tai liéu huéng dan tuy y gdm thong tin sir
dung lugng cho hiéu qua mién dich cta ché phdm dé didu tri vi/hodc ngdn ngira bénh ldy
nhiém.

Vacxin PCV2

Sang ché dic biét phu hop dé diéu tri (chira tri, ngin ngira) bénh lay nhiém PCV2

va cac bénh co6 lién quan.

Vacxin PCV2 dugc phét trién hién nay, nhu Circovac® (Merial), Ingelvac®,
CircoFLEX (Boehringer Ingelheim Vetmedica), hodc Suvaxyn®, la vacxin PCV2 dugc
bt hoat hodc vacxin duéi don vi (Sub-Unit). Vacxin du6i don vi (Sub-Unit) PCV2
thuong st dung protein capsit PCV2A tai td hop, da dugc tinh ché duoc tao ra béng su
biéu hién tai tb hgp gen ORF2 cia PCV2A. V& khia canh nay, protein dugc ma hoa bang
ORF?2 cta cac chung phan 1ap Imp1011 ctia PCV2 dugc bdo cdo trong patent chau Au s
EP1741785. Protein duoc ma hoa bang ORF2 ctia ching phan 14p PCV2Rm ciia PCV2
duoc bao cdo trong cong bd don qubc té s6 W02010/061000. Protein duoc ma hoa bing
ORF2 cta ching phan 1ap 412 cta PCV2 dugc bdo céo trong patent chéu Au sb
EP1816200. Mot protein khac dugc ma hoa bang ORF2 clia ching phan 1ap PCV2 khic
duoc bao cdo trong cac patent chau Au s6 EP1036180 hoic EP2225367. Protein loai
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ORF2 tdng hop cai tién dugc mo ta trong cac cong bb don qubc té s6 W02013/030320
va W02014/167060.

Theo mdt phuong an cu thé, sang ché @é cap dén rSPV nhu dugc néu & trén, trong
d6 trinh tu gen ngoai lai mad héa khang nguyén PCV2, tdt hon nita 1a protein PCV2,
polypeptit hodc peptit. Theo mét phuong an dugc uu tién hon, sang ché dé cap dén rSPV
nhur duge mo ta & trén, trong d6 trinh ty gen ngoai lai ma hoa polypeptit ORF2 cua PCV2
hodc manh cua nd. Theo mét phuong an cu thé, polypeptit ORF2 nay dugc chon tir ORF2
ctia cac chung phan 1ap Imp1011, PCV2Rm hodc 412 cia PCV2, hoiic ORF2 c6 do dong
nhét trinh tu it nhét 12 80% so véi céac protein nay, hodc manh sinh mién dich ciia n6 chira

it nhét 1a 10, 15, tbt hon nita it nhét 12 20 gbc axit amin gan ké ctia né.

Mot khia canh khac theo sang ché dé cap dén phuong phép diéu tri va/hodc ngin
ngira bénh co lién quan dén PCV2 & dong vat c6 va khong phai ngudi, va cac phuong
phap gy mién dich hogc chiing ngira cho d6i tuong dong vat khong phai nguoi, nhu lgn,
heo, lon nai, lon con, khang lai bénh lay nhidm PCV2, bao gdbm budc cho d6i twong dong
vat néu trén dung rSPV, axit nucleic, té bao, hoic ché phém vacxin nhu dugc md ta &

trén.

Bénh 1ay nhiém PCV2 hodc cic bénh ¢6 lién quan khong ké dén nhiing bénh khéc
bao gdbm hoi chimg coi coc sau cai sita heo con (Postweaning Multisystemic Wasting
Syndrome - PMWS), hoi ching bénh ngoai da va than & lon (Porcine Dermatitis and
Nephropathy Syndrome - PDNS), bénh ho hép phitc hop trén lon (Porcine Respiratory
Disease Complex - PRDC), roi loan sinh san, bénh viém rudt non u hat, bénh viém biéu
bi ri dich, bénh viém hach bach huyét hoai tit, va chimg run bam sinh. Tét hon 1, déi
turong dong vat khong phai nguoi, nhu lon, duge bao vé dén mtrc ma trong d6 tir mot dén
tht ca cc tridu chimg hodc anh huéng bt loi v& mat sinh ly bat thuong ctia bénh lay

nhiém PCV2 duoc lam gidm déng k&, duoc 1am thuyén gidm hodc ngén nglra hoan toan.

Theo mot phuong an, ché phim vacxin theo séng ché dugc dung cho lon dé méc
hodc theo cach khac c6 nguy co bi bénh lay nhidm PCV2 dé ting cudong kha nang dap

{mg mién dich ctia chinh dbi tuong lon do.
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Tét hon 13, d6i twong nay 1a lon can duge chiing ngira khang lai hdi chimg coi coc
sau cai sita heo con (Postweaning Multisystemic Wasting Syndrome - PMWS) va/hodc
hoi chimg bénh ngodi da va than & lon (Porcine Dermatitis va Nephropathy Syndrome -
PDNS).

CAc khia canh va wu diém khac clia sang ché s& dugc bdc 10 trong phan thi nghiém

dudi ddy minh hoa cho sang ché.
Vi du thwe hién sang ché
Vi du 1: Tao plasmit dung dé tao ra SPV tai td hop
(1)  Tao pSP92-Ess_ORF2 (Fig.1)
ADN trong hé gen ciia SPV dugc tao ra nhu dudi déy:

Chiing SPV kasza (VR-363) va té bao than phdi lon, céc t€ bao ESK-4 (CL-184)
¢6 thé duge mua tir Bo suu tip chung gidng Hoa Ky (American Type Culture Collection
- ATCC). Céc té bao ESK-4 nay thuong dugce nudi ciy & nhiét do 37°C trong CO2 5%
trong méi truong F-12K cua Ham (Gibco, Cat. No.: 21127-022) duoc bd sung
streptomyxin-penixilin 1% (Gibco, Cat. No.: 15140-122) va FBS 5% (Gibco, Cat. No.:
10437-028). Dé tao ra ADN trong hé gen ciia SPV, céc t€ bao ESK-4 nhdp dong trong
binh thét ¢d 225¢cm? duge cho 14y nhiém SPV va dugce u trong thoi gian 6 ngay cho dén
khi céc té bao c6 100% tac dung gy bénh té bao (cytopathic effect - CPE). Cac té bao bi
1ay nhiém nay sau d6 dugc thu lai bing cach gat té bao vao moi trudong va ly tim & 1300
vong/phit trong thoi gian 5 phit. M6i trudng duoc gan di, va vién két té bao duoc tao
hon dich lai nhe nhang trong 2ml nuéc mubi dém phosphat (PBS: 1,5g Na;HPOs, 0,2g
KIHLPO4, 0,8 NaCl va 0,2g KCI trén mdi lit HoO) va duge tién hanh véi hai budc két
dong-lam tan rd lién tiép. Cin té bao sau d6 duoc loai bé bang cach ly tdm & 3000
vong/phit trong thoi gian 5 phit ¢ nhiét do 4°C. Cac virion SPV, c6 trong dich ndi bé
miit, sau d6 dugc tao vién béng cach ly tim & 200.000m/s? (20.000 xg) trong thoi gian 20
phut & nhiét d§ 4°C. Cac vién két tao thanh sau d6 dugc tao hén dich v6i Tris 10mM c6
d6 pH=7,5. ADN trong hé gen ctia SPV sau d6 dugc chiét tr c4c virion SPV bing céch
tao hon dich v6i dung dich dém phan gidi (Tris 20mM, do pH=9, NaCl, 0,1M, EDTA
5mM, SDS 0,1%, proteinaza K 0,2mg/ml) va duogc u & nhiét 0 60°C trong thoi gian 5
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phut. Viéc chiét phenol:clorofom (1:1) dugc thuc hién hai lan, va mau dugc lam két taa
b%mg cach bd sung hai thé tich etanol va ly tim. Dich ndi bé mat duge gan, va vién Kkét
(ADN ciia SPV) dugc lam kho trong khong khi va dugc hydrat hoa lai trong Tris 10mM,
d6 pH=7,5, EDTA 1mM §& nhiét 4o 4°C.

Céc vung chin cia gen protein lién két interleukin 18 (IL-18bp) trong hé gen cua
SPV dugc nhan dong vo tinh bang phan tng chudi polymeraza (Polymerase Chain
Reaction - PCR). Hai doan mdi (oligonucleotit tbng hop), SP6030F va SP9574R dugc
néu trong SEQ ID NO: 1 va 2 dugc mua tur Takara Bio. Phan g PCR dugc thuc hién
bing cach st dung LA Taq polymeraza (Takara Bio) va bd moi gdbm SP6030F va
SP9574R v6i ADN cua SPV lam khudn mau theo quy trinh chuén ciia nha san xuat.

SEQIDNO: 1: CGAATTCATTCCTTTATCTTTA
SEQIDNO:2: GGAACTACGTTATACGATCAT

ADN da khuéch dai c6 kich thuéc khoang 3,5kbp duge xdc dinh béng k¥ thuat
dién di trén gel agaroza 0,8%, va dugc tinh ché khoi gel béng cach str dung b0 kit chiét
gel QIAquick (QIAquick Gel Extraction Kit) (Qiagen). Manh ADN da dugc tinh ché
duoc tach dong vé tinh thanh vecto pCR4-TOPO (Invitrogen) theo quy trinh chudn ctia
nha san xuét. 12 dang bién nap khang ampixilin mau tréng dugc nhit ra va dugc nudi
trong moi trudng cao thit LB chira 50pg/ml ampixilin, va mdi plasmit dugc tao ra bang
b kit QuickLyse Miniprep (QuickLyse Miniprep Kit) (Qiagen). Mdi plasmit dugc phén
cit bang Scal, va hai loai plasmit tiém nang (ca hai chiéu cia ADN di dugc chén) dugc
lua chon. ADN da dugc chén ctia chiing duge giai trinh tu bﬁng chét thtr gidi trinh ty chu
trinh Dye Terminator (Dye Terminator Cycle Sequencing) (DTCS) va thiét bi giai trinh
tw CEQ2000XL (Beckman Coulter). Mot trong s6 cac plasmit tiém ning, pCR-
SPV6030/9574 (#1), dugc xac nhan rang c6 chita ménh ADN gbm tir 6030 nucleotit dén
9574 nucleotit cia ADN trong hé gen ciia SPV (S6 ndp luu ngan hang gen: NC_003389)

va duge st dung 1am plasmit co s& (Fig.1).

Tiép theo, phuong phap phat sinh dot bién PCR duoc tién hanh d8 1am khuyét mot

phan ctia gen IL-18bp va dua vao céc vi tri enzym da gi6i han bang cach st dung pCR-
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SPV6030/9574 (#1) 1am khudn mAu va bing cach st dung hai loai bd mdi, (1) SEQ ID
NO: 3 va 4 hoac (2) SEQID NO: 5 vaé.

SEQ ID NO: 3: TTCGCCCTTACGGTACCATTCCTTTATCTTTATAAACG
SEQ ID NO: 4: CTATAATATTAAATAAGCTTTATGGAGTTGTTTAAATAC
SEQ ID NO: 5: CACACGATAACACTGCAGTCCACATATTACGGTTC

SEQ ID NO: 6: GCCGCGAATTCGCCCTCGAGGAGCTCACTACG

MObi san phdm PCR dugc st dung cho k§ thuat dién di trén gel agaroza 0,8% va
dugc tinh ché bang cach st dung b kit chiét gel QIAquick Gel (QIAquick Gel Extraction
Kit). Manh ADN d4 dugc tinh ché, dwoc khuéch dai bang k¥ thust PCR bang cach st
dung bd mdi c6 SEQ ID NO: 3 va 4, dugc phan cit bang hai enzym gi6i han, Kpnl va
HindIll, va dugc ndi bing cing enzym gi6i han cut-pBluescript KS(+) (Stratagene).
Plasmit pBS-9L(Kpn..Hin) thu dugc (Fig.1) dugc phén cit bang Sacl va Psfl, va ménh
ADN duoc cét bang cling enzym gi6i han dugc khuéch dai bing ky thust PCR sir dung
bd mdi c¢6 SEQ ID NO: 5 va 6, duge chén vao plasmit nay. Plasmit tao thanh dugc dat
tén 1a pSPI0 (Fig.1).

Céc vi trf gitta EcoRI va HindIll trong cac vi tri clia enzym da gi6i han ciia pSP90
dugc thay thé bing doan nbi tiép oligonucleotit dugc tao ra bang cach kéo dai hai
oligonucleotit ADN tdng hop c6 SEQ ID NO: 7 va 8. Plasmit tao thanh dugc dit tén la
pSPI1 (Fig.1).

SEQ ID NO: 7:
AATTGCCCGGGTACCGTCGATCGACTTTTTATGGCCCCCCCGGCCA
SEQ ID NO: &:
AGCTTGGCCGGGGGGGCCATAAAAAGTCGATCGACGGTACCCGGGC

Manh ADN cua caset gen ‘gen khéi dau P7.5-LacZ’ ¢6 ngudn gde tir pNZ76, duge
phéan cit bang HindIIl va Smal ciia pNZ76 va sau d6 c4t cin bang ADN polymeraza (dugc
mo ta trong USP5,387,519) dugc ndi vao vi tri Smal ctia pSP91. Plasmit tao thanh dugc
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dat tén 12 pSP92 (Fig.1), va caset gen ‘P7.5-LacZ’ dugc chen vao gen IL-18bp (tir 8146
nucleotit dén 7745 nucleotit trong hé gen cia SPV).

Miénh cht Bell ¢6 kich thuéc 0,8kb c6 ngudn gbe tir pGTPs-Ess_ORF2 (Vi du 1
trong cong b6 don qubc t& W02014/167060) dugc chén vao vi tri Sfil cua pSP92, va
plasmit tao thanh dugc dat tén la pSP92-Ess_ORF2 (Fig.1). Plasmit nay gdm caset gen
‘gen khoi dau (Ps)-Ess_ORF2 cta poxvirut khoe (PCV2-ORF2 da dugc cai bién)’ ciing
nim trong gen IL-18bp, va dugc sir dung lam plasmit twong ddng dé tao ra SPV, SVR12
t4i tb hop.

(2)  Tao pSP911-EssORF2 (Fig.2)

Trinh ty nay ndm gitta Kpnl va Pstl ciia pSP91 dugce thay thé bang doan nbi tiép
tbng hop dugc néu trong SEQ ID NO: 9 dé chén gen khoi dAu c6 kich thudce 1a 11-kD cta
virut gay bénh dau bo vao trinh ty do. Plasmit tao thanh dugc ky hi¢u 1a pSP911.

SEQ ID NO: 9:

GGTACCGAGCTCGGTAGCCCGGGCCATGGTAGATCCTCTAGAGGATCC
AATTCATTTATAGCATAGAAAAAAACAAAATGAAATTCTACTATATTTTCTG
CAG

Trinh ty axit nucleic tbng hop ma héa ORF2 dd dugc cai bién ctia PCV2
(Ess_ ORF2) dugc thu bang cich phan cit pGTPs-Ess_ORF2 bang BamHI va Sall, va
chén pSPI11 da cit vao bang BamHI va Sall. Plasmit tao thanh dugc ky hiéu 1a pSP911-
Ess ORF2, va dugc st dung dé tao ra virut gy bénh dau lon tai td hop SVR13.

Vi du 2: San xuét virut gdy bénh dau lon téi t6 hop (rSPV)
(1) San xudt SVR12 (Fig.3)

SPV tai tb hop dugc tao ra trong cac té bao ESK-4 bang viéc tai t6 hop tuwong dong
gifta hé gen ciia SPV kiéu dai va cac vecto tuong ddng. Cac té bao ESK-4 nhéap dong phu
trong dia ¢6 6 15 dugc cho 14y nhidm SPV kiéu dai (WtSPV), va 17 git sau do, cac té bao
d3 14y nhiém wtSPV duoc chuyén nhiém véi 2 pg pSP92-Ess_ORF2 bang cach s dung
chét thir Lipofectamin Plus (Invitrogen) va dugc i & nhiét do 37°C trong thoi gian 5 ngay
cho dén khi xuét hién tac dung gay bénh té bao (CPE). Dich tan t€ bao tir céc té bao da
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lay nhiém-chuyén nhiém dugc sang loc cdc mang tai td hop biéu hién B-galactosidaza
bang viéc bd sung 0,5mg/ml Bluo-gal (Invitrogen Cat. No.: 15519-028) trong 16p phu
agaroza dinh dudng. Hai virut tai t6 hop khong c6 wtSPV ddc lap dugc tinh ché 3-4 vong
qua sang loc. rSPV da dugc tinh ché duoc ky hiéu 1a SVR12. Hai dong vo tinh dé dugc
tinh ché ctia SVR12 duoc ky hiéu 1a cac dong vo tinh 1TH2C9DAGS va 2F5DSES.

(2) San xuat SVR13 (Fig.3)

Céc té bao ESK-4 nhap dong phu trong dia ¢6 6 18 dugc cho lay nhiém SPV kiéu
dai (wtSPV), va 17 gio sau do, cac té bao da 14y nhiém wtSPV nay dugc chuyén nhiém
v6i 2pg pSP911-Ess_ORF2 bang cach st dung chét thir Lipofectamin Plus (Invitrogen)
va dugc U & nhiét do 37°C cho dén khi xuét hién tic dung gély bénh té bao (CPE). Dich
tan té bao tir cac té bo di 13y nhidm-chuyén nhiém 13 hat chuyén nhiém (TFS) cho SVR13.
TFS dugc pha lodng dén ty 1& 1:20 bing moi truong F-12K ciia Ham ma khong c6 FBS,
va duoc 1ay nhiém vao céc t& bao ESK-4 trong dia c6 96 15. Bay ngay sau do, cic té bao
d3 1ay nhiém dugc lam tan bang dung dich dém phan giai (Tris-Cl 20mM, NaCl 0,1M,
EDTA 5mM, SDS 0,1%, protenaza K 200pg/ml) tiép d6 xur 1y gia nhiét (60°C trong thoi
gian 5 phut, va 98°C trong thoi gian 2 phut). Céac miu ADN da dugc dung giai té bao lay
nhiém nay dugc sang loc bang k§ thuat PCR st dung bo mdi gébm 5’-
GGCCGTTGATATGATGAGGT-3’ (SEQ 1D NO:10) va 5°-
TCCAGCACTGGCTTAGGAGT-3’ (SEQ ID NO:11).

C4c mau khuéch dai manh ADN 0,3kbp la duong tinh, va dich ndi bé mit twong
ung dugce chuyén tiép sang budc sang loc tiép theo. Budc sang loc duge lap lai cho dén
khi tht ca cac mang xuét hién dugc nhudm bing thir nghiém mién dich huynh quang
(immunofluorescence assay - [FA) bang cach st dung huyét thanh khang PCV2 ctia lon
(PAB-PCV2, VMR) lam khang thé thir nht va huyét thanh khang IgG ctia lon dugc tiép
hop FITC (F1638-2ML, SIGMA) lam khang thé thi hai.

Hai dong v6 tinh téi t& hop khong c6 wtSPV clia SVR13 dugc tinh ché tir TFS qua
ba vong sang loc, va dugc ky hi¢u 1a cac dong v6 tinh G2C2D4 va D10ESAS.

Vi du 3: Phan tich SPV t4i to hop in vitro

(1) Biéu hién gen PCV2-ORF2 bang phén tich thdm tach Western
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Kich thuéc phan tir ciia protein PCV2-ORF2 dugc biéu hién béi rSPV duge phan
tich bang SDS-PAGE 15% va phéan tich thAm tach Western bang céch st dung huyét
thanh khang PCV2 cta chudt. Cac t& bao ESK-4 dugc cho l1ay nhiém v6i dong v tinh
1H2C9D4GS5, dong vo tinh 2FSDSES ciia SVR12, SVR14, SVR15 hodc wtSPV. Saungay
sau d6, dich tan té bao duoc cAt phéan doan trén SDS-PAGE 15%. Protein dugc chuyén
1én trén mang polyvinyliden diflorua (polyvinylidene difluoride - PVDF), Immobilon-P
(Merk Millipore, Cat. No.: IPVH08130), va duoc phong bé bang sita khd 5% trong PBS.
Cac vét thAm trén mang PDVF duoc do béng huyét thanh khang PCV2 ctia chuft (1:1000)
lam khang thé thi nhét, tiép d6 phan Gng voi khang thé thir cip khang IgG cta chudt &
dé dugc tiép hop biotin (1:1000), va bd kit chudn VECTASTAIN ABC-AP
(VECTASTAIN ABC-AP Standard Kit) (Vector Labs, AK-5000). Cac vét thdm trén
mang dugc hién 1én bang co chit alkalin phosphataza, Nitroblue Tetrazolium (NBT)/5-
brom-4-clo-3-indolyl phosphat (BCIP).

Céc két qua ctia phén tich thAm tach Western cho thay ring SVR12 va SVR13 biéu
hién hai loai ORF2, kich thudc phan ti 1a 27kDa va 25kDa (Fig.4). Protein 27kDa phia
trude twong ing véi dang tidn than, va protein 25kDa phia sau twong tng v6i dang duoc
Xt 1y sau khi phan cét tai dAu cudi cua peptit truyén tin hiéu B5R. Do d9, cac két qua nay

ching minh sy bidu hién hiéu qua khang nguyén tir cac SPV theo sang ché.
(2) D6 bn dinh trong thoi gian dai va sw bicu hién cta gen PCV2-ORF2

SVR12, va SVR13 dugc chuyén vao céc té bao ESK-4 15 lan dé kidm tra d6 6n
dinh cta cac rSPV theo sang ché bang cach st dung gen IL-18bp lam vi tri chén. D6 on
dinh va sy biéu hién cta gen da dugc chen sau 15 14n chuyén dugc kiém tra bang k¥ thuét
PCR va phén tich tham tach Western. Céc két qua cua k§ thudt PCR cho thdy rang gen
da duoc chén cla tat ca céc rSPV déu én dinh sau 15 lan chuyén in vitro (Fig.5). Khong
¢6 bang nao cla san pham gen PCV2-ORF2 c6 kich thude bét thudng xuét hién trong céc
lan cta 15 14n chuyén in vitro 1én mang PDVF so vdi céc lan ctia 0 14n chuyén bang phan

tich thAm tach Western.

(3) Phat trién cac dang tai t6 hop trong cac té bao dong vat khong hudng dich
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Do an toan ctia méi tredong chira vacxin sdng duoc thiét ké di truyén 12 mdi quan
tam 16n nhét. Kha ning 14y nhiém hodc sinh trudng trong céc dong té bao hoic dong vat
khong huéng dich co thé duoc thir nghiém 13 phuong phéap danh gid mirc d6 an toan cua
céc SPV. SPV thudng khong phat trién trong céc té bao HeLa, nhung c6 thé phat trién
trong cac té bao Vero. Céc té bao Vero di duogc thit nghiém k¥ ludng va cho thiy 13 khong
¢6 céc tac nhan ngoai lai, va dugc chép nhan rong rii béi cac co quan quan 1y dé st dung

trong san xuat vacxin nhu vacxin bai liét va ia chay dich & lon.

Céc té bao Vero (ATCC CCL-81; dong té bao thuong mai c6 ngudn gdc tir than cia
khi xanh chau Phi) duoc nubi ciy trong céc dia c6 6 16 dugc cho 1y nhiém trong cac moi
trudng nudi cy riéng ré véi ba loai SPV: SVRI2 va hai SPV so sanh, cu thé 1a SVR3,
chira gen ORF2 & vi tri nhan dong vo tinh ARP, va SVR7, chira gen ORF2 ¢ vi tri nhén
dong v6 tinh TK. Viéc lay nhidm dugc thuc hién & hai mic boi nhiém (multiplicity of
infection - MOI) (mutc cao: ~0,01, va mirc thép: ~0,001), va céc té bao dugc nudi céy
trong ti G & nhiét do 37°C vdi CO2 5% trong thoi gian hai tudn sau khi 14y nhiém. Vao 0,
4,7, 11 va 14 ngay sau khi 13y nhiém (DPI), cac té bao bi 1ay nhiém va dich ndi bé& mat
duge thu hdi, két dong va 1am tan ra. Lugng virut 1ay nhiém ¢ 0, 4, 7, 11 va 14 DPI dugc
chuén d6 bang thtr nghiém TCIDso bang cach st dung cac té bao ESK-4 trong dia c6 24
10.

O

Céc két qua duge tdng hop trong bang 1 va trén Fig.6. Ty 1& sinh truéng twong do6i
dbi v&i mdi do chuén cta ‘0 DPI’ duoc thé hién trong cac diu ngodc don trong bang 1,
va tién trinh thoi gian cda ty 1€ sinh trudng tuong dbi dugc v& dd thi trén Fig.6. Déang
ngac nhién 1a cac két qua nay cho thdy rang kha ning sinh trudng cua cac SPV tai t6 hop
bi 4nh hudng bdi cac vi tri chén, va SPV tai t6 hop theo sang ché, bang cach str dung gen

IL-18bp lam vi tri chén, c6 wu diém 12 khong phat trién trong céc t€ bao Vero.

Day 1a mot uvu diém nita ciia SPV téi to hop theo séng ché biang cach st dung gen

IL-18bp lam vi tri chén trén diém c6 nguy co thip hon dbi v6i moi truong.
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Bang 1. Su phat tridn cia rSPV trong cac té bao Vero

Virut MOI D chuén cua virut: TCIDso/18 (Ty 1& 0 DPI)
0 DPI 4 DPI 7 DPI 11 DPI 14 DPI
SVR3 |Cao | 4,8E+04 | 6,3E+05 8,5E+05 6,3E+05 4,2E+05
(1,0) (13,1) (17,7) (13,1) (8,7)
Thap | 4,8E+03 | 8,5E+04 1,4E+05 8,5E+04 6,3E+04
(1,0) (17,7 (29,2) (17,7) (13,1)
SVR7 |Cao | 4,8E+04 | 4,2E+05 4,2E+05 1,4E+05 1,4E+05
(1,0) (8,8) (8,8) 2,8) 2,8
Thép | 4,8E+03 | 4,8E+04 8,5E+04 6,3E+04 1,4E+04
(1,0) (10,0) (17,8) (13,1) (2,8)
SVR 12 | Cao | 8,5E+03 | 4,8E+03 4,2E+03 85E+02 1,4E+02
(1,0) (056) (0,49) (0,10) (0,02)
Thap | 8,5E+02 | 4,2E+02 1,4E+02 8,5E+01 6,3E+01
(1,0) (049) (0,16) (0,10) (007)

Vi du 4: Kich thich d4p tmg mién dich in vivo

Cac nhém (N=7) lon con 4 tuln tudi Am tinh voi khang thé khang PCV2 dugc gay
mi&n dich duéi da & thuy tai trai bing mdi SPV téi t6 hop, SVR7 hodic SVR12 & 5,0E+04
TCIDso/con lgn, hodc bang PBS. Cic miu méu dugce 14y tir tinh mach ¢b phia ngoai &
thoi didm trude khi gy mién dich, 1,2 va 3 tudn sau khi gy mién dich (wpi), va khang
thé khang PCV2 trong huyét thanh dugc do bang k¥ thuat mién dich huynh quang gian
tiép. Céc té bao RPL-2 da dugc lay nhidm PCV2 dugc nudi ciy trén céc dia nudi cdy mo
¢6 96 13, va duge ¢b dinh bing axeton/metanol (2:1). Sau khi phong bé bang sita khong
béo 0,5% trong PBS trong thoi gian 1 gio, huyét thanh pha lodng hai 14n duge tao 16p trén
céc 15 clia dia nudi chy md c6 96 18 va dugc U trong thoi gian 1 gidr & nhiét do 37°C. Huyét
thanh lon PAB-PCV2 (VMRD) dugc pha loang nhiéu 1an cling dugc tao 16p trén mot lan
ctia mdi dia c6 96 15 12 huyét thanh d6i ching duong. Sau khi 0, cac dia duoc rira 3 lan
va cac khang thé khang IgG-FITC cta lon duge tao ra & tho (SIGMA Cat. #: F1638,
1:1000) dugc tao 16p trén cac giéng cla dia nudi chy mb c6 96 15 va dugc U trong thoi
gian 1 gio & nhiét do 37°C. Sau khi 1, cac dia dugc rira ba 14n bing PBS. Tin hiéu cua cac
khang thé tht cip dugc phét hién béng kinh hién vi huynh quang, va tin hiéu duong tinh
ho#ic Am tinh ctia mdi 18 dugc ghi lai. Mirc pha lodng cao nhét lam cho phan tng huynh
quang duong tinh 1a do chuin IF cia mAu, va c4c sai sd thir nghiém trong sb cac dia va

cac ngay dugc dinh chuln bang do chuan IF (1:2560) clia huyét thanh d6i ching duong.
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Céc két qua thu dugc cho thdy rang do chuén IF trung binh cia nhém dugc ching
ngira SVR12 1a cao hon v& mit thdng ké (p<0,05) so v6i dd chuén IF trung binh cia nhém
dugc ching ngira SVR7. Ngoai ra, viéc quan sat lam sang mun ddu va ndt d6 dugce tao ra
tai cac vi tri chung ngura dugc bt dau tir 1 dén 3 wpi. Kich thudc mun ddu cyc dai cua
nhém duoc ching ngira SVR12 nhé hon so véi kich thude myn déu cua nhom dugc chung

ngira SVRT.

Cac két qua néu trén cho thiy rang rSPV theo sang ché trong d6 gen ngoai lai dugc
chén vao IL-18bp, nhu SVR12, dugc gidm ddc lyc nhidu hon, va c6 thé kich thich dap

g mién dich cao hon so v6irSPV bang cach st dung vi tri TK 1am vi tri chén nhu SVRT7.
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YEU CAU BAO HO
1. Virut gy bénh dau lon tai t5 hop (rSPV) chua it nh4t mot trinh tu gen ngoai lai thir

nhét trong hé gen cua nod, trong d6 trinh tw gen ngoai lai thir nhét nay dugc chén vao gen

protein lién két IL-18 (IL18bp) trong hé gen ctia rSPV.

2. rSPV theo diém 1, trong d6 trinh ty gen ngoai lai thir nhét néu trén dugc chén vao thay
thé cho tt ca hodc mot phén trinh ty gen IL18bp cua virut.

3. rSPV theo diém 2, trong d6 hé gen cta rSPV chira doan khuyét gbm it nhét 13 100 cip
bazo nito trong trinh tur gen IL18bp, va trong do trinh tu gen ngoai lai thir nhét duge dinh

vi trong doan khuyét néu trén.

4. rSPV theo diém bét ky trong s6 cac diém néu trén, trong d6 rSPV nay con chira it nhét
mét trinh ty gen ngoai lai thur hai dugc chén vao ving khac biét trong hé gen cta rSPV,
tt hon 13 dugc chén vao gen Thymidin kinaza (TK) cta virut hodc gen protein lap

Ankyrin.

5. rSPV theo diém bét ky trong sd céc diém néu trén, trong do6 céc trinh tu gen ngoai lai

thtr nhat va/hoic thir hai ma hoa khang nguyén, tdt hon 13 khang nguyén PCV2.

6. rSPV theo diém bét ky trong s cac diém néu trén, trong do6 céc trinh tu gen ngoai lai
thtr nhét hodc thr hai ma héa khang nguyén capsit PCV2, tdt hon 13 protein hodc peptit
ORF2 ctua PCV2.

7. tSPV theo diém bét ky trong sé cac diém néu trén, trong d6 mdi trong s6 cac trinh tu

gen ngoai lai thur nhét va/hodc thir hai chita mot gen khoi du phién ma.

8. rSPV theo diém 7, trong d6 gen khoi dau dugc chon tir gen khoi dau co kich thuéde 7,5-
kD (P7,5k), gen khoi dAu c6 kich thude 11-kD (P11k), hodc gen khoi dAu c6 kich thuéc
28-kD (P28k) cuia virut gdy bénh dau bo, gen khai du cta poxvirut tdng hop nhan tao
(Ps), gen khoi dAu beta-actin cta ga (Bac) hodc dan xuét cta nd, gen khoi dau Pec, gen
khéi diu rit sém (ie)l cta virut cy bao & chudt (Mcmv), gen khai du cua virut cu bao &
ngudi (Hemv), gen khéi dAu cta virut gdy bénh & khi khong dudi (SV)40, va gen khoi
dAu cua virut sacom Rous (RSV), hodc manh bt ky clia chiing ma gitt dugc hoat tinh cua

gen khai dau.
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9. rSPV theo diém bat ky trong s cac diém néu trén, trong d6 rSPV nay chira trinh tu
axit nucleic ma hoa khang nguyén PCV2 trong hé gen ctia n6, trong d6 trinh ti axit nucleic

néu trén duge chén vao gen IL18bp trong hé gen cua rSPV.

10. Phan tir axit nucleic bao gdm hé gen ctia rSPV theo diém bat k¥ trong sd cac diém

néu trén.

11. Té bao chi chira rSPV theo diém bt ky trong s6 cac diém tir 1 dén 9 hodc phan tir

axit nucleic theo diém 10.

12. Phuong phép san xufit rSVP theo diém bét ky trong sb cac diém tir 1 dén 9, trong do
phuong phap nay bao gdm budc cho lay nhiém phan tir axit nucleic theo diém 10 vao té

bao kha bién va thu rSVP.
13. Ché phdm chita rSVP theo diém bAt k¥ trong sb céc diém tir 1 dén 9 va ta dugc.
14. Ché phdm theo diém 13, trong d6 ché phim nay 13 vacxin.

15. Bo kit ching ngtra dung dé gay mién dich cho lon bao gbm cac thanh phan sau day:

c. vacxin theo diém 14 & lugng cho hi¢u qua, va
d. dung cu dé phan phoi vacxin néu trén vao lon.
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Fig. 3
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DANH MUC TRINH TU

<110> CEVA SANTE ANIMALE

<120> VIRUT GAY BENH PAU LON TAI TO HOP VA CHE PHAM VACXIN CHUA VIRUT NAY
<130> B1945

<160> 11

<170> PatentIn version 3.3

<210> 1

<211> 22

<212> ADN

<213> Nhén tao

<220>

<223> oligonucleotit

<400> 1

cgaattcatt cctttatctt ta 22
<210> 2

<211> 21

<212> ADN

<213> Nhén tao

<220>

<223> oligonucleotit

<400> 2

ggaactacgt tatacgatca t 21
<210> 3

<211> 38

<212> ADN

<213> Nhén tao

<220>

<223> oligonucleotit

<400> 3

ttcgccctta cggtaccatt cctttatctt tataaacg 38
<210> 4

<211> 39

<212> ADN

<213> Nhéan tao

<220>

<223> oligonucleotit

<400> 4
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ctataatatt aaataagctt tatggagttg tttaaatac

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

<220>
<223>

<400>

5

35

ADN
Nhén tao

oligonucleotit

5

cacacgataa cactgcagtc cacatattac ggttc

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

<220>
<223>

<400>

6

32

ADN
Nhéan tao

oligonucleotit

6

gccgcgaatt cgccctcgag gagctcacta cg

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

<220>
<223>

<400>

9
46

ADN

Nhén tao

oligonucleotit

7

aattgcccgg gtaccgtcga tcgacttttt atggccceccce cggcca

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

<220>
<223>

<400>

8

46

ADN
Nhéan tao

oligonucleotit

8

agcttggccg ggggggccat aaaaagtcga tcgacggtac ccgggc

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

<220>

103
ADN
Nhén tao
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<223>

<400>

ggtaccgagc tcggtagccc gggccatggt agatcctcta gaggatccaa ttcatttata

gcatagaaaa aaacaaaatg aaattctact atattttctg cag

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

<220>
<223>

<400>

Gen khai diu PL1K

9

10

20

ADN
Nhan tao

oligonucleotit

10

ggccgttgat atgatgaggt

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

<220>
<223>

<400>

11

20

ADN
Nhan tao

oligonucleotit

11

tccagcactg gcttaggagt
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