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TOM TAT

Nam 2021, Vién Tha y da phat trién thanh cong phuong phap xac dinh nhanh nhom huyét thanh hoc
ctia virus dich ta lon chau Phi (DTLCP) dya trén trinh ty gen EP402R ma hoé protein CD2v. Két qua
nghién ctru da dwoc cong bd trén mot tap chi khoa hoc qudc té chuyén nganh Thu y. Trong nghién ctru
nay, chung toi tién hanh tng dung phuong phép xac dinh nhanh dua trén trinh tu 90 nucleotide cia gen
EP402R mi hoa protein CD2v da dugc ching t6i cong bd trude diy dé xac dinh kiéu nhoém huyét thanh
hoc ctia cac ching virus DTLCP phan 1ap tai 7 ving sinh thai nong nghiép tai Viét Nam. Két qua nghién
ctru cho thdy chung t6i da thanh cong trong viéc ing dung phuong phap nhan dang nhanh nhém huyét
thanh hoc cua virus DTLCP dya trén trinh ty gen doan 90 nucleotide cuia gen EP402R ma hoa protein
CD2v tai 7 vung sinh thai ndng nghiép cta Viét Nam. Phuong phép xadc dinh nhanh dya trén trinh tu 90
nucleotide ctia gen EP402R c¢6 su tuong dong cao khi so sanh v&i phuong phép trude dé bang cach phan
tich doan gen dai 816 nucleotide ctia gen EP402R va cic chung tham chiéu da duoc khing dinh kiéu nhom
huyét thanh khi sir dung phuong phap HAI (haemadsorption inhibition assay).

Tir khod: DTLCP, kiéu nhom huyét thanh, PCR, giai trinh ty gen, Viét Nam.
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SUMMARY

In 2021, NIVR has succeeded in the development of new method for rapid identification of ASFV
serotypes based on EP402R gene sequence encoding CD2v protein. The studied results have been
published in an international veterinary journal. In this study, we applied the rapid identification
method based on the sequence 90-nucleotide of EP402R gene encoding CD2v protein which was
published previously for determining successfully 8 serological groups of ASFV that isolated at
7 agro-ecological zones in Viet Nam. The phylogenetic analysis of the short fragment sequence
(90-nucleotides) of the EP402R gene showed that there was the high similarity level when comparison
with the previous method using a long fragment (816-nucleotides) of this gene and the well-known
serotype references based on haemadsorption inhibition (HAI) assay.
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I. PAT VAN DPE

Bénh DTLCP 14 bénh truyén nhim nguy hiém
do virus chi gdy bénh & lon nu6i va lon rung; khong
gdy bénh cho céac loai dong vat khac, lon bénh

1-B6 mén Héa sinh - Mién dich, Vién Tha y
% Chi cuc Thu y ving 3
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¢6 kha nang chét 1én dén 100% [6]; bénh lay lan
nhanh, gay thiét hai 16n; khong lay nhiém va gay
bénh & ngudi; virus ¢6 sirc dé khang cao, ton tai lau
& ngoai modi truong va trong cac san phdm cua lon;
bénh lay lan truc tiép tur lon bénh sang lon chua mic
bénh, san phém lon mang mam bénh, hoic gian tiép
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qua céc loai vét chu trung gian mang mam bénh (ve,
mong, con trung, gam nhém, chim di cu,..) [18], cc
phuong tién van chuyen thirc &n chan nuoi, dung cu
chan nuoi, nudc udng va ca yeu t6 con nguoi [5, 6,

17, 18]. Hién nay trén thé gidi chua c6 vacxin phong
bénh, ciing nhu chua c6 thude didu tri bénh. Tir thang
2/2019, bénh DTLCP di xuét hién va lay lan trén
pham vi ca nudc, gy thiét hai rat I6n [13, 15]. Dén
thang 12 nam 2019, bénh da xay ra tai 8.553 xa thudc
667 huyen clia 63 tinh, thanh phd véi tong sb lon tiéu
hay gan 6 triéu con; tong trong lu(mg tiéu huy trén
340.000 tn, chiém khoang 9% tong trong lugng lon
cia ca nudc.

Trong nghién ctru trude day, chung t6i da chung
minh ring 140 miu bénh phim thu thap trong
nam 2020 tai 14 tinh thanh thu¢c 7 vung sinh thai
nong nghiép tai Viét Nam thugc nhém genotype 11,
serotype 8 va ving IGR nam giita gen 73R va I329L
duoc xép phan loai 1a ving IGR I, ¢6 trinh t gdm
10 nucleotide “GGAATATATA” ldp lai 3 lan, va co
d6 trong ddng 100% vai cac ching gay bénh trén lon
nha tai Trung Qudc nam 2018 [7]. Toan b trinh tyr
nucleotide cua 140 chung virus DTLCP thu thap tur
14 tinh thanh thudc 7 ving sinh thai néng nghiép da
duoc dang tai trén Ngan hang dir liéu GenBank quéc
té voi ma dang ky lan luot 1a ma s6 MW824929 dén
MW825068 cho gen p72, ma s6 tir MW825069 dén
MW825208 cho gen CD2v va mi s6 MW825209
dén MW825348 cho gen TRS[7].

Hién nay, c¢6 it nhat 8 nhom kiéu huyét thanh
cta virus DTLCP dugc ghi nhan va mét sb nghién
ctru trude ddy di chi ra raing mién dich bao vé vat
chii chdng lai virus DTLCP duong nhu dic hidu
v6i kiéu huyét thanh va kiéu nhom huyét thanh
cta virus DTLCP c¢6 vai tro quan trong trong viéc
nghién ctru va phat trién vacxin phong bénh DTCP.
Hién nay, ¢6 2 phuong phap xac dinh kiéu nhom
huyét thanh virus DTLCP bao gém phwong phap
ngan tr& ngung két hong cau (HAI) va phuong
phap PCR khuéch dai ving gen 816 nucleotide
ctua gen EP402R dugc mo ta boi Sanna va cs. [11].
Nhung phuong phép xac dinh kiéu nhém huyét
thanh thong qua phuong phap ngin tré ngung két
héng cau (HAI) khong thuc té cling nhu khong hi¢u
qua dbi véi viée phan nhom huyét thanh cua virus
DTLCP dang Iuu hanh tai thyc dia, do vay phuong
phap PCR két hop giai trinh tw gen dwoc coi la

phuong phap don gian va hiéu qua dé xac dinh kiéu
nhom huyét thanh virus DTLCP [8, 9].

Gan day, nhom nghién ctru ciia chung t6i da
phat trién phuong phap méi dé xac dinh kiéu nhom
huyét thanh virus DTLCP bang phuong phiap PCR
két hop giai trinh tu gen doan 90 nucleotide nim
trén gen EP402R ma hoda cho protein CD2v [12].
Két qua cho thdy cé su twong dong cao trong phan
tich kiéu nhom huyét thanh hoc dua trén doan trinh
tw ngan 90 nucleotide khi so véi cong b trude day
cua Sanna va cs. [11]. Trong nghién ctru nay, chung
toi s€ ung dung phuong phap méi nay dé xac dinh
kiéu nhom huyét thanh virus DTLCP str dung cip
primer dac hi¢u khuéch dai vung 90 nucleotide
két hop giai trinh tu gen ctia 140 mau bénh phim
duong tinh virus DTLCP thu thép tir 14 tinh thude 7
vung sinh thai ndng nghi¢p tai Viét Nam.

II. PHUONG PHAP NGHIEN CUU

2.1. Thu thap miu bénh phim

140 mau bénh pham dugc thu thap tir thang 1
nam 2020 dén thang 11 nam 2020 trong khudn kho
dé tai doc lap cap Nha nudc: “Nghién ciru dic diém
dich té hoc va dé xudt gidi phdp phong, chong bénh
Dich ta lon chau Phi (ASFV) tai Viét Nam” (Ma $6
dé tai: PTPL.CN-75/1). Mau duoc thu thap véi sy
dong v cua co quan tha y, chi trang trai. Qua trinh
thu thap mau tuan thi nghiém ngit quy trinh an toan
sinh hoc theo TCVN 8400-41:2019 va tiéu chuén
OIE [10], khong 1am phat tan mam bénh.

2.2. Phéan 13p virus

Té bao dai thuc bao ctia lon (PAM) dugc su dung
dé phan lap virus DTLCP dugc 1§y tir lon sach am
tinh v6i virus DTLCP, dich ta lon ¢6 dién, PCV2 va
PRRS nhu di mo ta trudc dy [4] va theo khuyén
nghi ctia T chirc Thi y Thé gidi [10]. Té bao dugc
thu va hoan nguyén trong moi truong Dulbecco’s
modified Eagle’s medium (DMEM, Thermo Fisher,
Hoa Ky) bd sung streptomycin (Sigma-Aldrich, Hoa
Ky), ampicillin (Sigma-Aldrich, Hoa Ky) va huyét
thanh bao thai bé 5% (FCS, Sigma-Aldrich, Hoa Ky)
v6i ndng do té bao cudi cling cua 1 x 10° t& bao/mL.
Virus DTLCP dugc phan Iap trén dia nudi cdy té bao 6
giéng/dia (Thermo Fisher, Hoa K3), chita 2 mL huyén
dich té bao va 50pL huyén dich 10% bénh pham. Dia
phén ldp dugc nudi cdy trong 3 ngay & 37°C, va 5%
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CO,, virus DTLCP thu hoach bang c,aich d(’)I}g bang
va giai dong tan. Sau do virus dugc ti€p doi lan 2, st
dung 50 pl huyén dich té bao-virus phan 1ap 1an 1 nubi
cdy trong 2ml méi trudng t& bao PAM (1 x 10° t& bao/
mL), sau do duoc nuoi céy va thu hoach nhu mo ta
cho 1an phén 1ap dau tién. Virus DTLCP tiép doi lan 3,
str dung 50 pl huy@n dich t& bao-virus phan 1ap lan 2
nudi cdy trong 2ml méi trudng té bao PAM (1 x 10°
€ bao/mL) & 37°C v 5% CO,. Sau 24 gio nudi ciy
20pl 1% hong cau lon (RBC) dugc bd sung vao giéng
tiép doi virus. Kiém tra kha ning hap phu hong cau
(HAD) ciia cac t& bao PAM nhiém virus DTLCP sau
5-6 ngay gay nhiém theo hudng dan ctia T6 chirc Tha
y Thé gi¢i [10].

2.3. Phuwong phap realtime-PCR, PCR nhén
gen, tinh sach DNA va gidi trinh tu gen

Phuong phap realtime-PCR x4c dinh mau
duong tinh virus DTLCP dugc thuc hién theo
huéng dan cua OIE [10].

Phuong phap PCR nhan gen st dung cip moi
dic hi¢u dé phan tich kiéu nhém huyét thanh virus
DTLCP duoc cong bd trude day bai Sanna va cs.
[11] c6 trinh ty:

CD2v-F: 5’-CCTGCTACTCCCCCAAATATCAC-3’
CD2v-R: 5’-ACTACCCAATATCCCGCCAT-3’
Va cap moi duoc phat trién boi nhoém nghién ciru
dung trong nghién ctru nay cta ching t6i [12]:
CD2v-F2: 5-ATTTTTCCTCATAATGATGTATTTGAT-3’
CD2v-R2: 5’-GTGATATTTGGGGGAGTAGCAGG-3’

Chu trinh nhiét bao gdm 94°C trong 10 phut;
40 chu ky ctia 94°C trong 15 gidy, 60°C trong 30
gidy va 72°C trong 30 gidy; va sau cung 72°C
trong 7 phut. San pham PCR duogc dién di trén
agarose 2% va hién thi trén dén UV.

San pham duogc dién di trén gel agarose 1,5%.
Dé phan tich trinh ty gen CD2v cta 140 ching
virus DTLCP thu thap dugc tur 7 vung sinh thai
noéng nghiép tai Viét Nam, san pham PCR c6
kich thudc 816bp va 107bp tuwong Gng voi tiing
cap primer dugc tinh sach béng bo kit chiét xudt
Qiagen gel extraction (Qiagen) va giai trinh tu
gen boi cong ty Ist BASE DNA Sequencing
Division (Malaysia).
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2.4. Phwong phap phéan tich trinh tw nucleotide
va xay dung cidy pha hé

Phuong phéap phén tich két qua giai trinh tu
nucleotide chting t6i dua vao:(i) Database cua
ching virus DTLCP di cong bé trén GenBank
(NCBI), (ii) Phdn mém BioEdit, FinchTV, va
DNAStar phan tich, so sanh sy twong dong, dot
bién ctia cac chung virus DTLCP phan lap tai
Viét Nam va cic chiing tham chiéu trén thé gidi
va (iii) Phan mém MEGA?7 dung dé phén tich
cdy phat sinh/pha hé cac chung virus DTLCP
dang luu hanh tai Viét Nam.

I1I. KET QUA VA THAO LUAN

3.1. Két qua phén lap virus DTLCP va phan ing
hip phu hdng ciu (HAD) tir miu thuc dia

Phuong phéap phan 1ap virus két hgp HAD
theo khuyén céo cua OIE va FAO 1a phuong
phap vang va cudi cung duge dung lam tham
chiéu dé xac nhan két qua duong tinh cua cac
phuong phéap khac nhu Ag-Elisa, PCR truyén
théng, realtime-PCR, hodc mién dich huynh
quang da dung trudéc d6. Trong nghién clru
nay, 140 mau bénh phém duogc xac dinh la
duong tinh véi virus DTLCP tu 7 vung sinh
thai nong nghiép tai Viét Nam, thudéc nhém
kiéu gen genotype II va kiéu nhom huyét
thanh serotype 8 duoc phan lap trén té bao
PAM theo quy trinh dd cong b trude diy cua
nhom nghién ctru [12, 14, 15], duge thé hién
qua hinh 1.

Két qua tai hinh 1 cho thdy, cac té bao
PAM nhiém virus DTLCP trén bé mit c6 nhiéu
té bao hong cau bam vao sau 4-5 ngay gy
nhidm. Pay 1a bénh tich dién hinh cia virus
DTLCP khi phan 1ap trén té bao PAM két hop
phan ung HAD theo huéng din cua OIE va
FAO. Nhirng giéng c6 két qua dwong tinh, hap
phu hong ciu trén bé mat té bao PAM, chung
t6i tién hanh tach chiét DNA virus, va thuc
hién kiém tra bang phan ng realtime-PCR.
Két qua hinh realtime-PCR cho thay, cac miu
bénh phém t thuc dia tai 7 vung sinh thai
nong nghiép tai Viét Nam phan lap duwong tinh
v6i virus DTLCP (két qua khong trinh bay
trong bai bao nay).
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Hinh 1. Két qua phén Iap virus DTLCP trén méi truong té bao PAM két hop
phan &eng hap phu héng cau (HAD)

Ghi chii: Vimg 1: Mién niii phia Bdc, ving 2: Pong bang Trung du Bdc bg, ving 3: Bdc Trung
B¢, vung 4: Nam Trung B¢, vung 5: Tdy Nguyén, viing 6: BDong Nam B9, vung 7: Dong bang song

Cuu Long

3.2. Két qua nhén gen va giai trinh tw doan gen
90 nucleotide dung trong xac dinh kiéu nhém
huyét thanh tir miu thue dia

Trong nghién ctru ndy, chung t6i st dung cap moi
dic hiéu theo cong bd trude ddy ciia nhom nghién
ctru [12]. Két qua t6i uu hoa diéu kién phan tmg PCR
nhén gen doan 107 nucleotide trong d6 cé chira doan
90 nucleotide can phén tich dé phuc vu giai trinh tu
gen duoc thé hién qua hinh 2A. Két qua hinh 2A cho

ASFV/VN/Pig/NA02

thay, ving khuéch dai 107 nucleotide ctia gen CD2y
cta virus DTLCP c¢6 kich thuéc khoang 107 bp theo
nhu thiét ké duoc nhén 1én bang ki thuat PCR véi
cip mdi dic hiéu va cac didu kién nhu da duoc mo
ta trong phan phuong phap. Két qua trén hinh 2 cho
thay xudt hién mot bang DNA c6 kich thudc khodng
trén 100bp twong duong véi kich thude ctia doan gen
can nhan 1én. Nhu vy san pham PCR thu dugc 1a
ddc hiéu va c6 thé su dung cho viéc tinh sach DNA
dé phuc vu giai trinh ty gen.

240 250 20 280 2 E 10 320 330
TCCTCATAATGATGTATTTGATACAACATAT CAAGTAGTAT GGAATCAAATAATTAATTATACAATAAAATTAT TAACACCTGCTACTCCCCCAAATATCAC

250
ATGA TGTATTTGATACAA CAl

107bp =
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Hinh 2. Két qua chay PCR va giai trinh tw gen doan 107 nucleotide tur
cdc chung virus DTLCP phén Iap tai Viét Nam

Chiing i tién hanh nhan gen giai trinh tur doan
107 nucleotide gen CD2v ctia 140 ching virus
DTLCP cua 14 tinh trén ca nudc thudc 7 ving sinh
thai nong nghiép, minh hoa két qua giai trinh tu gen

dugc thé hién qua hinh 2B. Két qua gii trinh tyr gen
doan 107 nucleotide cho théy, trinh tu thu duoc 1a rd
rang va khong bi nhidu tin hiéu (hinh 2B). Tur két qua
giai trinh tu gen nay, chiing toi sé tién hanh phan tich

15
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kiéu nhom huyét thanh hoc dua trén trinh tu cua 107
nucleotide thu dugc cua 140 chung virus thu thap tai 7
vung sinh thai nong nghiép tai Viét Nam.

3.3. Két qua phén tich kiéu nhém huyét thanh
dua trén trinh tu 90 nucleotide tir mAu thyc dia

Phan tich trinh ty doan 90 nucleotide cta 140
chung virus DTLCP phan lap tir 7 vung sinh thai
nong nghiép tai Viét Nam va 29 trinh ty virus
DTLCP trén Ngan hang Gen véi day du cac kiéu

KM609367.1/Diamang
KM609340.1/Katanga
KM609343.1/L-50
KM609344.1/L-57
AM712239.1/Benin97/1
KM262844.1/L60
U18466.2/BA71V
NC_044958.1/E75
AF481876.1/Lisbon60
NC_044945.1/Ken05/Tk1
AY261360.1/Kenyal950
LR743116.1/Georgia2007/1
LR536725.1/Belgium2018/1
MK333180.1/Pig/HLJ/2018
KM609342.1/Krasnodar 2012
MN393476.1/ASFVWuhan2019-1
DBSH(20 Strains MW825069-88)
DNB(20 Strains MW825089-108)
DHBTB(20 Strains MW825109-28)
DHNTB(20 Strains MW825129-48)
TNB(20 Strains MW825149-68)
Tay Nguyen(20 Strains MW82516

BRRAR.

311431131

AR AQ QR

MNPB (20 Strains MW8251885-208)
KM609346.1/M-78
KM609347 .1 /MK-200
KM609387.1/TKF
KM609371.1/Kikasa-77
KM609391.1/Yamba-74
KM609383.1/PetitEnge
AY261366.1/Warthog
AY261365.1/Warmbaths
KM609359.1/TSP80
KM609389.1/TSP-80/300

CEpEbEERRREER R bbb bbb bbb

KM609386.1/T-67-PPK-1
KM609361.1/Uganda )
AY261364.1/Tengani62 Avvinnnns R

nhém huyét thanh ciia virus DTLCP dang luu hanh
hién nay (hinh 3) cho thiy, doan gen 90 nucleotide
ctia CD2v rét dién hinh cho 8 nhom kiéu huyét thanh
cta virus DTLCP. O mdi nhom huyét thanh hoc
(serotype group) khac nhau déu c6 chira nhimg doan
hodc trinh ty nucleotide dién hinh giéng nhau (hinh
3). Piéu nay chimg t6 doan khuéch dai 90 bp nay rat
dac hi¢éu cho viéc phan biét nhém huyét thanh hoc
khéc nhau ctia ca 8 nhom huyét thanh hoc cac ching
virus DTLCP dang luu hanh trén thé gidi.

|
TTTTTAATACGATGTTTCAGATAATATATTTAACTAATAAAATTAATTATACAATACGATGGTTACAACCTGT TGATCCCCCAAATATTT S erotype 1

Serotype 4

| Serotype 6

Serotype 8

Serotype 3

A
Serotype 2

Chura xac dinh

Serotype 5
. il Serotype 7

Hinh 3. So sanh trinh tw doan 90 nucleotide ctia doan gen CD2v cua 140 chdnq virus
DTLCP thu thap tai 7 vang sinh thai cta Viét Nam véi cac ching tham chiéu

Dé tiép tuc phan tich va danh gia doan khuéch dai
90 nucleotide viung gen CD2v virus DTLCP, chung
t6i tién hanh phén tich cay pha hé phat sinh ngudn
gdc gen, két qua thé hién qua hinh 4.

Két qua hinh 4 cho thay, c6 sy tuong dong cao
khi phan tich so sanh 2 doan gen, trong d6 cdy pha
hé cia doan gen 90 nucleotide cho su phan nhém
15 rang giita cic nhom huyét thanh khi so v6i doan
816 nucleotide da dugc cong bd trude day boi
Sanna va cs. [11]. Cac két qua nghién ctru trén cho
thdy phéan tich doan gen ngin 90 nucleotide cua
gen EP402R ma héa cho protein CD2v la mdt Ging
clr vién tiém ning cho viéc phan loai nhom huyét
thanh hoc virus DTLCP dang luu hanh trén thé
gidi va Viét Nam.

16

Viéc phat trién va ung dung phuong phéap
PCR két hop phan tich trinh ty gen EP402R ma
hod protein CD2v mang lai hi¢u qua cao va chinh
xac trong viéc xac dinh nhom kiéu gen virus
DTLCEP, trong khi sir dung phuong phép xac dinh
kiéu nhom huyét thanh bang phwong phap HAI
1a khong thyc té cling nhu hiéu qua ddi véi viée
phan nhom huyét thanh cta virus DTLCP dang
luu hanh tai thye dia vi: (i) phuong phap doi hoi
phai co virus séng va (ii) huyét thanh cia lon
khang lai virus DTLCP va diéu nau kho c6 kha
ning thu thap dugc huyét thanh co kha ning dap
tng mién dich voi virus DTLCP ciia lon séng do
khang thé nay xuat hién muon, hidu gia thap va
doc lyc cia virus DTLCP thuong rat manh do do
lon ¢6 kha ning chét trong khoang tir 5-10 ngay
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sau gdy nhiém [1-3, 9]. Do vdy, viéc phat trién
cac phuong phap nghién ctru méi dé xac dinh
kiéu gen va kiéu nhom huyét thanh virus DTLCP
1a can thiét va quan trong, trong d6 phuong phap
don gian dé ap dung nhung hiéu qua cao la uu
tién hang dau. Trong nghién ctru nay, chung toi
da thanh cong trong viéc tng dung phuong phap
nhé@n dang nhanh nhom huyét thanh hoc cua virus
DTLCP dya trén trinh ty gen doan 90 nucleotide

@ Tay_Nguyen(20_Steains MWS25169.88)
@ MNPE(20_Strains_MWE25189-208)
A @ TNB(20_Strains_MWE25149.68)
@ DHNTE(20_Strains_MWE25129-48)
@ DHETB(20_Strams_MWE25109-28)
@ DNE(20_Strans MW825089-108)
@ DESH(20_Strains_MWE25069-88)
MET393476. VASFV Wuhan2015-1
MR 543947, 1/Belgum/Etalle/wb/2018
KM609342 1/Krasnodas_2012
EME09392 1Zavidovo-2012
EME09363. 1/Velgograd_2012iwbiS
26 KME09362 1AV elgograd_2012
EME09360, 11Twer_2012Fwh

L

Serotype 8

MK 333180 1/P/HLI2018
LR536725 1/Belgum2018/1
LR743116. UGeorga2007/1

a1 5o | KME9389. 1TSP-80/300
4| RI609386 1/T-67-DFK-1 Serotype 5
14609359, 1/TSPE0
KMG09388 VTSTTS-7127-230
98| AY261360. 1K enya1950
30 4|Nc,m4us Ty Serotype 6
KM609358 VTSTSG6-X

62 KM6E09346 10d-78
99 [1RIM609247 104K -200 Serotype 3

o [FME09345 1Tdiassi 77
EM609356.1/Siva-1
FM609371 1/Kikasa- 77 Serotype2
1 xM609391 WY amba-74

2| pas0933. P eticEngs
13— AT261366 1/Wasthog
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Serotype 1

005

cua gen EP402R ma hoa protein CD2v tai 7 vung
sinh thai nong nghiép cua Viét Nam. Pdng thoi,
céc két qua ciing cho thiy phuong phap xac dinh
nhanh nhém huyét thanh hoc cta virus DTLCP
dugc phat hién boi nhom nghién ctu 1a phu hop
cho céac nghién cuu cac dac diém dich & hoc phan
ti cua virus DTLCP trong tuong lai tai Viét Nam
ciing nhu cac qubc gia va ving lanh tho c6 sy hién
dién caa virus DTLCP.

@ Tay_Ngum(20_Strains_MWBS25169-88)
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@ DBSH(20_Strains MWE25069-88)
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KM609382 1/Nangulci
AY261361. 1/Malawili-20/1 Serotype 8
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KM609350. 140-77
RM609364, /Brazil-80
NC_044957 11OURTER/3
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Serotype 2

—_
0.02

Hinh 4. Cay pha hé doan gen 90 nucleotide va 816 nucleotide ctiia 140 chung virus
DTLCP thu thép tai 7 vang sinh thai néng nghiép tai Viét Nam

(4) Cay pha hé phan tich 107 nucleotide dogn gen CD2v va (B) cdy pha hé phan tich doan 816

nucleotide doan gen CD2v.

Loi cdm on: Nghién ciru nay dwoc thuc
hién tw nguon kinh phi dé tai “Nghién ciru
dac diém dich té hoc va dé xuat giai phap

phong, chéng bénh Dich ta lon chdu phi
(ASFV) tai Viét Nam”. Mda so dé tai: DTDL.
CN-75/19.
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