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_ QUY TRINH NUOI CAY DONG TE BAD THUGNG TRUC PIPEC
PE GAY NHIEM VIRUS VACXIN NHUGC BOC DICH TA LON CHAU PHI
CHUNG ASFV-G-DELTA-1177L/DELTA LVR
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TOM TAT

Bénh dich ta lgn chiu Phi 1a bénh truyén nhiém nguy hiém, di xuat hién ¢ Viét Nam tir nim
2019 va gay thiét hai ning né cho nganh chin nuéi lon. Thach thirc 16n trong san xuat vacxin dich
ta lon chau Phi la chua tim dugc dong té bao thich tmg cho virus - Gmg cir vién vacxin - nhan 1én &
quy mo cong nghiép. ASFV-G-AI177L/ALVR, mdt ching virus tng vién nhugc doc dugce tao ra tur
viéc xoa gen 1177L va ving LVR da duogc nghién ctru va c6 kha nang thich ing trén mot dong té bao
thuong truc c6 ngudn gdc tir lon rit dn dinh 1a dong té bao thuong tryc PIPEC (Plum Island Porcine
Epithelial Cells). Nghién cuu nay duoc thyc hién nham chuan hoa quy trinh nuoi céy té bao PIPEC
(PIPIC — tén thuong mai xudt khau), gay nhiém thu nghlem chung virus vacxin nhugc doc ASFV-G-
AI177L/ALVR tién téi nghién ctru quy trinh san xuét vacxin nhugc doc phong bénh dich ta lon chau
Phi cho dan lon & Viét Nam.

Tur khoa: Virus dich ta lon chau Phi, vacxin, xod gen, ching virus vacxin nhuoc doc ASFV-G-AI177L/
ALVR, dong té bao PIPEC.

Cultivation of PIPEC continuous cell line for infection with African swine
fever attenuated vaccine virus ASFV-G-Delta-1177L/delta LVR strain
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SUMMARY

African swine fever is a highly dangerous and contagious disease, which has appeared in Viet
Nam since 2019 and caused heavy losses for the pig industry. A major challenge in the production
of African swine fever vaccines is that there is no a stable, suitable cell line for a vaccine candidate
virus to replicate on an industrial scale. ASFV-G-Delta [177L/Delta LVR attenuated candidate
vaccine virus strain generated by deleting the /777L and LVR gene has been investigated, this virus
strain has the ability to adapt on a very stable porcine-derived PIPEC cell line (Plum Island Porcine
Epithelial Cells). This study was conducted with the aim of standardizing the process of PIPEC cell
culture (PIPIC — trade name for export), experimental infection with ASFV-G-Delta 1177L/Delta LVR
attenuated vaccine strain leading to research on the production process of attenuated vaccines
against African swine fever for the pig herd in Viet Nam.

Keywords: African swine fever virus, vaccine, gene deletion, attenuated vaccine virus strain
ASFV-G-AI177L/ALVR, PIPEC cell line.
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I. PAT VAN PE

Tu thang 2 nam 2019, bénh dich ta lgn chau Phi
xuét hién trén dan lon & Viét Nam, tao ra mot dot
dich 16n, lan rong 63/63 tinh thanh trong ca nudc
véi hon 3,3 tri€u con lon bi ti€u huy. Tu d6 t6i nay
dién bién cua dich vé ctng phirc tap va van chua co
du hiéu dimg lai. Gan day nhat, ngay 13/9/2021,
dich tai bung phat tai 4 huyén cua tinh Dik Nong
lam tiéu huy nhiéu dan lon (bao Dan Tri 14/9/2021).

Du da xuat hién dugc hon 100 nam, nhung bénh
dich ta lon chau Phi van chua dugc khdng ché do tinh
chat phtc tap ctua mam bénh, nhiéu dac diém dich
t& chua dugc khdm pha. Cho dén thoi diém hién tai,
van chua c6 vacxin thuong mai dé phong bénh dugc
c6ng nhan. Kho khin chung trong viée phat trién duoc
vacxin ¢6 hiéu luc 1a do ASFV ma héa rat nhiéu loai
protein tdc dong truc tiép t61 hé mién dich ctia vat chy,
gitip virus 14n tranh hé mién dich, dong thoi chua tim
ra dugc mot dong té bao thich ung va 6n dinh dé nhan
virus véi mot sd lugng 16n.

Gan déy, Borca va cs. (2020) di nghién ctru va
tao ra mot s6 ing clr vién vacxin tién tién nhét 1a cac
ching ASFV nhugc doc (ASFV-G-AI177L) duoc
phat trién béng cach st dung chung virus doc luc
ASFV-G x06a gen 1177L (ching ASFV-G la ching
virus ddc lyc cao gy ra dai dich & Georgia). ASFV-G-
AI177L an toan va hi¢u qua cao trong cac nghién ctiru
thir thach sir dung ASFV-G cudng doc goc. Viée san
xuat quy mo 16n ASFV-G-AI177L da bi han ché vino
chi c6 thé t4i tao hiéu qua trong cac dai thuc bao so cip
cua lon. Tiép tuc nghién ciru phat trién tir ching virus
ASFV-G-AI177L, cac nha khoa hoc trén di tao ra
duoc ching virus vacxin nhugc doc dich ta lon chau
Phi ASFV-G-AI177L/ALVR, thich tmg nhan 1én trong
mot dong té bao thudng truc c6 ngudn goe tir lon rat
6n dinh 1 dong & bao thudng truc PIPEC (Plum
Island Porcine Epitelial Cells). Trong cac nghién ctiru
thir thach, ASFV-G-AI177L/ALVR duy tri cing murc
d6 suy giam doc lyc, dic diém sinh mién dich va hiéu
qua bao vé€ nhu ASFV-G-AI177L. ASFV-G-AI177L/
ALVR la chung virus vacxin nhugc doc ASF dau tién
duoc thiét ké hop 1y ¢6 thé duoc sir dung dé san xuit
vacxin thuong mai véi quy mo 16n.

Puogc su giup dd cia B NN&PTNT, cac co
quan chirc ning ma ding dau 1a Cuc Tha y, Tap
doan DABACO di duoc cung cdp chung virus
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vacxin nhugc doc ASFV-G-Deltal177L/Delta
LVR, dong té bao thuong truc PIPEC thich tng
cho chung ASFV-G-Delta 1177L/Delta LVR nhéan
lén. Ching t6i tién hanh cac nghién ciru hoan
thién quy trinh nudi cay dong té bao PIPEC dé
gdy nhiém chung virus vacxin nhugc doc ASFV-
G-Delta 1177L/Delta LVR tién t&i nghién ciru quy
trinh san xuét vacxin nhuoc doc phong bénh dich
ta lon chau Phi cho dan lon & nudc ta.

ILVAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat liéu

- Virus vacxin nhugc doc ASF chung ASFV-G-
Delta 1177L/Delta LVR do My cung cap

- Dong t& bao thuong truc PIPEC do ‘My cung
cap.Tap doan DABACO nhap khau theo gidy phep SO
999/TY-QLT ctia Cyc Tha y Viét Nam va gidy phép
xuat khiu phia My cho DABACO sb D1242156

- Dong té bao thudng truc 1-929 nhap khau tir
CLS Cell Lines Service GmbH (Purc) dung nudi cay
PBMC dé lam HAD, |

- Hoa chat va moi truong thuong quy cho nudi
cdy virus trén moi truong té bao: DMEM, RPMI
1640 (Gibco, code 16000-044), FBS, PBS, Trypsin,
EDTA, khang sinh, trepan blue, heparin 5000UI
- 25UI/ml méau, dung dich bao quan TB trong nito
long (DMSO), thach méu va Sabouraud

- Trang thiét bi va dung cu thudng quy cho
nghién clru Virus va nghién curu té bao: Tu ciy vo
trang BSL3, ti 4m thuong va ti 4m CO,, may ly
tam, kinh hién vi soi ngugc véi ciing phan meém
chuyén dung, ti lanh thuong va td lanh am sau,...

Nghién ctru dugc thuc hién tai Phong thi
nghiém BSL3, Trung tdm Chan doan Thu y Tép
doan DABACO.

2.2. Phwong phap nghién ctru
2.2.1. Nhén va nuéi té bao PIPEC

- Té bao dugc goi day tir dich bao quan ¢ nhiét do
-196°C bang cach liy 6ng té bao PIPEC ra khoi binh
nito 16ng, 1am tan nhanh trong bé u cach thuy 37°C
trong vong 2 phut. Khu tring béang con chuyén vao
tu cay vo trung Chuyén té bao sang dng Falcon 50
da chtra san 10 ml moi truong nuoi PIPEC (da 1lam
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4m trude 6 37°C). Ly tim & 1.500 vong/phut trong 5
phit. Nhe nhang hiit bo dich nbi.

- Hoa lai cin té bao trong 8 ml moi trudng
PIPEC. Ly 30 pul &ém té bao. Phan con lai chuyén
sang chai T25. Nudi trong ti 4m 5% CO, ¢ nhigt
d6 37°C. Quan sat té bao PIPEC dudi kinh hién vi
soi nguoc tai cac thoi diém 24, 48 va 72 gi0. Khi té
bao dd moc kin thanh thi trypsin hoa lam bong té
bao, nhan nudi vao chai T25, T75 roi T225.

- Xéc dinh ndng d¢ trypsin va EDTA thich hop
dé bong tach té bao: Tac dong bong té bao & 3 ndng
do trypsin khac nhau, thiét 1ap quy trinh bong tach.

- Thu va bao quan té bao giéng cap I1 & -196°C
theo phuong phap thuong quy.

- Goi day té bao cap II, nhan nudi tiép va theo
ddi kha ning sinh truéng cua dong té bao.

2.2.2. Gdy nhiém virus vacxin nhwoc dic
chung ASFV-G-Delta 1177L/delta LVR

- Sir dung chiing giéng gdc virus gay nhidm vao té
bao PIPEC nuoi trén chai T25 theo thuong quy ¢ cac
lieu gay nhiém khac nhau véi MOI = 0,01; 0,02; 0,03.

- Theo ddi bién d6i té bao nuéi & cac thoi diém
sau gy nhiém 48, 72, 96 va 120 gio. Thu hoach
virus biang cach dong bang ¢ -80°C trong 24 gid

va giai dong bang dap v& té bao giai phong virus.
- Xac dinh hiéu gia virus tir dich thu & cac liéu MOI
gy nhlern khac nhau bang cach xac dinh HAD, trén

dia 96 giéng nudi té bao PBMC c6 dich chiét tlI moi
treong L.929. Tinh toan theo cong thitc Reed-Muench.

2.2.3. Xdac dinh kha nang nhdn lén cua virus
vacxin nhwoc dpc ching ASFV-G-Delta 1177L/
delta LVR bang realtime-PCR

Dich virus thu nhan sau khi giai dong bang
dugc xtr Iy 6 nhiét do 60°C/30 phut. Vat ligu di
truyén ctia virus duoc tach chiét bang kit tach chiét
DNA (QIAamp DNA Kit). Realtime-PCR xac
dinh chu ky ngudng (Ct) clia cac mau nghién ciru
dugc thuc hién nho bo kit ciia Applied Biosystem
trén may ABI 7500.

1. KET QUA NGHIEN CUU
3.1. Nhén va nuéi té bao PIPEC

Tu mot dng té bao gde dugce cung cap, da goi day
va nudi ciy vao chai T25 vai 8ml dich nudi trong diéu
k1en nhi¢t d¢ 37°C va 5% CO,,. Tuy nhién trong 5 triéu
té bao goi ddy sau bao quan s6 t& bao chét x4c dinh
duoc 1a 2 triéu, sb té bao song la 3 tri¢u. Sau 24 gio,
chiing t6i thiy c6 mot sb luong 16n té bao tiép tuc chét
hodic khong bam thanh. Mot s6 té bao da bam thanh
chai bat d4u sinh trudng va phat trién (hinh 1).

Hinh 1. Té bao PIPEC goi diy sau 24 gi¢
(X100)

Tién hanh thay méi truong va loai bo s6 té bao
khong bam thanh, xac dinh dugc ) luong chét
va khong bam thanh khoang 2 - 3 tri¢u. Nhu vay,
s6 té bao séng bam thanh sau bao quan chi con

Hinh 2. Té bao PIPEC goi ddy sau 48 gio
(X100)

700.000. Nudi tiép dén 72 gid' quan sat thiy té bao
d3 moc lan kin dién tich chai tao ra té bao mot 16p
min (hinh 3). Té bao da phat trién manh va bam
kin dién tich chai T25.
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Hinh 3. Té bao PIPEC bam kin thanh chai Hinh 4. Hinh théi cua té bao PIPEC
sau 72 gior (X100) (X100)

Dé nhan nudi dong té bao nay, ching t6i dd  trypsin khac nhau Ia 0,005; 0,01 va 0,025% tac
tham do nong d¢ trypsin thich hgp dé boc tach dong vao té bao nudi da bam mot 16p kin thanh sau

té bao ra khoi thanh chai nuéi. Dung 3 ndng do 72 gid nudi. Két qua trinh bay & bang 1.

Bang 1. Két qua xac dinh néng do trypsin dé bong té bao

Néng do Thei gian thtr nghiém
trypsin (%) 37°C / 2 phat 37°C / 5 phut 37°C /10 phut 37°C /12 phut
0,005 Gian gian bao Té& bao co tron Té bao bong 1é té Té bao bong & té
0,010 Gian rong gian bao 1€ 230 COLON, MOt g s pongtrec € PO bong troc
s0O té bao bong héet
0,025 Gian rong gian bao e bag co trc3n, e baokbor)g troc Tébaotanra
bong tirng mang phan Ién

Hinh 5. Néng dé trypsin thich hop Hinh 6. Néng dé trypsin thich hop

tac déng sau 3 phat (X100) tac doéng sau 5 phut (X100)
Sau khi x4c dinh duoc lidu trypsin thich hop, da xac dinh dugc nong do cdy vao ban dau cho 3

chung t6i di nudi cdy va nhén té bao thanh cong; loai chai T25, T75 va T225 nhu bang 2.
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Bang 2. S6 lwgng té bao cay vao ban dau va th&i gian pha kin thanh & cac chai
c6 dién tich nuéi khac nhau

Chai S0 té bao ban dau

Lwong té bao phu kin

Lwong té bao phu kin

(triéu) sau 48 gio (%) sau 72 gio»
T25 5 60 Kin thanh chai
T75 15 60 Kin thanh chai
T225 45 60 Kin thanh chai

Sau 1 tun thu hoach té bao va dong dng cryotype
v6i s6 lugng 5 triéu té bao /6ng (goi 1a giéng cép IT)
10i thyc hién quy trinh bao quan luu giit dong té bao
theo quy trinh k¥ thudt ¢ -196°C, chiing t6i goi day
va nudi cay tiép. Két qua cho thdy s lugng té bao

séng va bam thanh nhidu hon so véi giéng gbc ban
dau (khoang 4 triéu té bao).

Tiép d6 chung toi nudi cdy té bao goi day tir
mot dng cryotype vao chai T25, sau 72 gio két qua
duoc trinh bay ¢ hinh 8.

Hinh 7. Té bao PIPEC pha kin thanh sau
72 gior (X100)

Nhu vy voi dong té bao thuong truc PIPEC nhap
khau, chiing t6i da nhan nudi, bao quan, gilt giong
thanh cong, san sang cho viéc giy nhiém ASFV.

Hinh 8. Té bao PIPEC cap Il sau khi goi day
va nuéi 72 gio

3.2. Gay nhiém virus vacxin nhwgc ddc chiing
ASFV-G-Delta 1177L/delta LVR vao té bao
PIPEC

Hinh 9. Té bao PIPEC gay nhiém ching
ASFV-G-Delta I177L/delta LVR sau 120 gio

Hinh 10. Té bao PIPEC déi chirng nuéi
120 gi»
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P tién hanh giy nhiém chiung ASFV-G-Delta
1177L/delta LVR véo té bao PIPEC nubi 72 gio, v6i 3
liéu gy nhiém khéc nhau: 0,1; 0,2 va 0,3 MOIL Theo
ddi sau gy nhidm 72, 96 va 120 gi¢r cho thay: sau 120
gio quan st thiy virus gay bénh tich té bao. CPE thé
hién t bao bién dang, co tron hoic thoai hoa, nhan
dam, mot sb bong troc khoi thanh chai. Chai té bao
ddi chimg nuéi 120 gi¢ van phat trién binh thuong va
khong ¢6 dau hiéu bong troc.

Chiing t6i da tién hanh chuan ¢ HAD_ trén
macrophase tir nuéi PBMC trén 3 chai T25 nuoi
té bao PIPEC da gay nhiém ching ASFV-G-
Delta 1177L/delta LVR bang 3 liéu gy nhiém
khac nhau. Két qua duoc trinh bay trén bang 3.
Két qua chuin do cho thdy, chung ASFV nay
budc dau da nhan 1én kha t6t trén dong té bao
thuong truc PIPEC v6i HAD lan luot 12 10472,
10°*va 10 >3,

Bang 3. Két qua chuan do HAD,, cua chiung ASFV-G-Delta I177L/delta LVR nuéi trén
PIPEC sau 120 gi¢

Chai té bao Lidu ga Théi gian thu Gia trj Ct ciia
T25 nhiém ?M)C,)I) hoach sau gay CPE HAD,, realtime-PCR
nhiém (gi®) (PC(+)=14,88)

0,1 120 10467 14,11

2 0.2 120 10549 13,86

3 03 120 + 105% 11,53

Song song voi viée chian do, chiing toi tién
hanh lay mau dich virus thu hoach sau gay
nhiém, thyc hién realtime-PCR x4c dinh chiing

Hinh 11. HAD (+) sau gdy nhiém chdng
ASFV-G-Delta I177L/delta LVR

IV. THAO LUAN

Theo Borca va cs. (2021), PIPEC la mét dong
té bao con c6 ngudn gde tir dong té bao LFPKaba,
mot dong té bao than cia thai lon. Do ¢6 ngudn gbe
tir lon nén dong té bao nay c6 thé duy tri kha ning
sao chép cia ASFV-G-delta 1177L/delta LVR trong
té bao biéu md lon nhim x6a bo han ché chi sir dung
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virus va gia tri Ct. Két qua nay ciing ching to
chung virus nhan lén va duy tri nong d6 kha cao
trong dich nudi.

Hinh 12. HAD déi ching ( -)

dai thuc bao lon so cép dé khuéch dai dong vacxin
ASFV ung cu vién. ASFV-G-delta 1177L/delta LVR
duy tri tAt ca cac dic diém mong mudn ciia ASFV-G-
AI177L — ching virus gdc do nhém nghién ctru ciia
M.V. Borca tao ra (Borca va cs., 2020).

Tir dong té bao PIPEC nhan dugc, ching t6i da
thuc nghiém nudi cay ban dau dong t€ bao nay bang
DMEM ¢6 10% HI - FBS ¢ 37°C va 5% CO,. Ban
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dau khi goi day tir nito 16ng, té bao chét kha nhiéu, sb
con lai nudi cdy thi tiép tuc chét va phan 16n khong
bam thanh. Tuy nhién véi s6 lugng khoang hon 10%
bam thanh phat trién t6t sau 72 gio dd moc kin dién
tich chai nudi. Dé tiép tuc nhéan 1én, chung t6i da bong
tach t& bao va thu dugc khoang 5x10°té bao trén dién
tich chai T25. CAy chuyén sang chai T75 véi diéu
kién nudi twong ty, té bao phat trién tot va cling moc
kin dién tich chai sau 72 gio. Dung s6 lugng té bao
nay nuoi tiép trong 3 chai T75 da thu dugc mdt lugng
té bao 16n va on dinh.

Trong qué trinh béc tach té bao tir chai nudi,
chung t6i ciing da nghién ctru xac dinh dugc ndng
d0 trypsin thich hop sao cho viéc bong tach khong
anh huong t6i sy séng cua té bao nudi sau nay. Khi
nudi dugc luong 16n té bao, da thu hoach va tién
hanh giit giéng cip II vao nito long theo thuong
quy va goi day thanh cong. Nhu vay so b nhan
dinh ring chung toi da thiét ké va nhan nuéi thanh
cong dong té bao PIPEC quan trong nay.

Ciing theo M.V. Borca (2021), cac vacxin ASF
thur nghiém dya vao viéc san XUt trong céac dai thuc
bao lon so cép, rat kho st dung dé san xuét vacxin
& cap do thuong mai. Nhém nghién ctru ndy da thiét
ké thanh cong mot ching virus vacxin cho ASF mdi,
bang cach st dung chiing virus x6a gen 1177L (ASFV-
G-AI177L) x6a tiép & ving bién bén trai 9 gen (LVR).
Su loai bd nay cho phép virus tang truong trong cac
nén nudi cdy té bao PIPEC 6n dinh trong khi van duy
tri hi¢u lyc va hi€u qua cta ching vacxin ASFV-G-
AI177L. Kham phé nay s& cho phép san xuét vacxin
ASF trén quy m6 thuong mai.

Chuing gidng gdc virus nhap khau tir My ASFV-G-
delta 1177L/delta LVR gay nhiém trén té bao PIPEC
mét 16p véi lidu gay nhiém MOI lan luot 12 0,01; 0,02
va 0,03; theo ddi té bao & céc thoi diém 48, 72, 96 va
120 gior gay nhidm. O thoi diém 96 gio, té bao xuat
hién CPE; dén 120 gio, CPE thé hién 19, c6 su khac
biét 10 16t so véi té bao trong chai ddi chimg nuéi 120
gio khong gy nhiém virus. Xac dinh ching virus
bang ky thuat realtime-PCR, chuan @ HAD, hdn
dich virus thu dugc cho thay virus ¢6 mat va nhan 1én
tt trén dong té bao thuong truc nay.

C6 thé nhan dinh rang: Két qua nghién ctru
nay di mé ra niém hy vong vé mot vacxin dich ta
lon chau Phi trong twong lai gan.

V. KET LUAN
Tir két qua nghién ctru trén, ¢ két ludn nhu sau:

- i goi déy, nudi cdy, phat trién va bao quan
thanh cong dong té bao thuong truc PIPEC sau khi
nhap khau tir M.

- DA gay nhiém thanh cong chiing virus nhuoc
doc ASFV-G-Delta I177L/delta LVR nhap khau tir
My trén dong t& bao PIPEC.

Nhur vay c6 thé tién hanh nhitng nghién ctru tiép
theo nham ché tao duoc vacxin dich ta lon chau Phi.
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