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PHAN TiCH DI TRUYEN CUA VIRUS GAY BENH DICH TA HEO CHAU PHI
DUA TREN GIEN B646L (P72) O MOT SO TINH MIEN NAM VIET NAM TRONG
NAM 2019 - 2020

. Nguyén Ngoc Hai'*, Nguyén Trung Quén’, Nguyén Thi Phuong Binh?,
Tran Hoang Anh Thu?, Phung Thi Anh Ngoc?, Ngé Phwong Uyén? va Lé Thi Thu Ha?

Tom tat

Nghlen ctru dugc thyc hién nhim phén tich dac diém di truyen cua virus dich ta heo chau Phi (ASFV) dya trén
gien B646L (p72) tir 10 chung ASFV phén lap ¢ cdc tinh Dong Nai, Binh Duong, Ba Ria - Viing Tau, Thanh phé
Ho Chi Minh trong ndm 2019 va 2020. Gien B646L dugc thu nhan bang ki thuat PCR sau do duoc tao dong vao
vector pGEM - T v6i té bao chu Escherichia coli DH50. Két qua giai trinh tu gien B646L cua 10 ching ASFV
trong nghién cttu cho thay 10 ching ASFV phan bd ¢ khu vuc phia nam Viét Nam thugce genotype I1. Co sy khac
bi€t di truyén gilra cdc chung ASFV ¢ cdc dia phuong ¢ murc do thip (0,5%), ciing nhu c6 sy bién ddi trinh tu
nucleotide cua cac chung ASFV theo thoi gian, tir ndm 2019 dén nam 2020, (0,5% va 0,7%). Cac chung ASFV
trong cting mot nam c¢6 do trong ddng di truyén cao hon so v6i khac nam.

Tir khoa: Virus dich ta heo chau Phi, gien B646L ((p72), phan tich di truyén.

GENETIC ANALYSIS BASED ON B646L (P72) GENE OF AFRICAN SWINE
FEVER VIRUS IN THE SOUTHERN VIETNAM DURING 2019 - 2020

Abstract

The study was conducted to analyze the genetic characteristics of African swine fever virus (ASFV) based on
B646L (p72) gene from 10 ASFV strains in Dong Nai, Binh Duong, Ba Ria - Vung Tau provinces and Ho Chi
Minh City in 2019 and 2020. B646L gene was amplified by PCR and cloned into pPGEM-T vector with Escherichia
coli DH5a. Results of B646L genetic sequencing of 10 ASFV strains in the study showed that all of 10 ASFV
strains distributed in southern Vietnam belong to genotype II. There is genetic variation between ASFV strains
locally at low levels (0.5%), as well as variation in the nucleotide sequence of ASFV strains over time, from 2019
to 2020, (0.5% and 0.7%). ASFV strains in the same year had higher genetic similarity compared to other years.

Keywords: ASFV, B646L (p72) gene, genetic analysis.

1. PAT VAN PE

Theo théng ké cua T chirc Thu y thé
gioi (OIE) tinh dén thang 2/2021 da c6 hon
25 quoc gia, Vung 1anh thd xuét hién dich bénh
nay, trong d6 c6 Viét Nam. Ngay 19/2/2019,
Bo Néng nghiép va Phat trién ndng thon Viét
Nam da thong bao phat hién 6 Dich ta heo
chau Phi ddu tién tai tinh Hung Yén va Thai
Binh. Sau d6, dich bénh nhanh chong lay
lan trén 667 quan, huyén ctia 63 tinh, thanh
phd vai téng s6 heo tiéu hay gin 6 triéu con
(khoang trén 340.000 tan).

Bénh dich ta heo chau Phi do african
swine fever virus (ASFV) gay ra, virus nay
thudc chi Asfvirus, ho Asfarviridae, by gien
cua ASFV 1a DNA mach kép, co6 kich thudc
khoang 170 - 193 kbp, c6 khoang 150 - 167
khung doc m¢ (ORF) (Dixon va cs, 2013).
ASFV c¢6 24 kiéu gien (genotype), trong dé6
protein capsid p72 dugc ma hoa bdi gien
B646L duoc sir dung dé xac dinh kiéu gien
cua virus nay (Mwiine va cs., 2019).

!'Bé mon Bénh tl’uyén nhiém - Thuy Cong déng, Khoa Chan nuéi Thu y, Truong Pai Hoc Nong Lam TP. HCM;
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Hién nay, bénh Dich ta heo chau Phi van
dang g(éy ra & mot s0 khu vuc v6i nhiing thay
doi vé lam sang so voi giai doan trudc day,
khi dich bénh ASF m¢i xuat hién. Sy blen doi
di truyen ctua ASFV theo thoi glan can dugc
nghlen ctru nham lam rd khd nidng bién chung
cua ASFV, qua do gop phan dinh huéng cac
bién phap kiém soat dich bénh. Nghién ctu
phan tich di truyén dwoc thyc hién dva trén

gien B646L ciia mot s6 chung ASFV & mién
Nam Vi¢t Nam trong ndm 2019 va 2020.

2. VAT LIEU VA PHUONG PHAP
2.1. Thu nhin gien B646L bang k¥ thuat PCR

Téng s6 10 ching ASFV dugc thu thap
trén heo bénh tai 10 trai heo & cac tinh Pdng
Nai (4 ching), Binh Duong (2 chung), Ba
Ria - Viing Tau (2 ching) va Thanh phb H)
Chi Minh (2 chung) trong nam 2019 va 2020
(Bang 1).

Bing 1. Thong tin cic mau DNA ASFV duoc thu nhan

STT Ky hi¢u miu Pia diém Thoi gian thu miu Loai miu
1 HVDN1/2019 DPong Nai 2019 Huyét thanh
2 HVDN2/2019 DPong Nai 2019 Mb
3 HVDB1/2019 Binh Duong 2019 Mau khang dong
4 HVBRVT1/2019 Ba Ria - Viing Tau 2019 Huyét thanh
5 HVHCM1/2019 Tp. H6 Chi Minh 2019 Huyét thanh
6 HVDN3/2020 Pong Nai 2020 Mo
7 HVDN4/2020 Pong Nai 2020 Huyét thanh
8 HVBD2/2020 Binh Duong 2020 Mb
9 HVBRVT2/2020 Ba Ria - Viing Tau 2020 Huyét thanh
10 HVHCM2/2020 Tp. H6 Chi Minh 2020 Huyét thanh

DNA ASFV dugc thu nhan béng
kit ly trich GenJET Viral DNA and RNA
Purification Kit (Thermo Scientific, My).

Phan ung PCR duoc
thuc hién v6i  cd@p prmer p72-U
(5-GGCACAAGTTCGGACATGT=3’), p72-D

(5’-GTACTGTAACGCAGCACAG-3)
(Mwiine va cs, 2019) nhdm thu nhan doan
DNA kich thudc 1a 478 bp trén gien B646L.
Phan tng PCR st dung hoa chit GoTaq G2
Green Master Mix (Promega, M), tong phan
ung 25 ul (12,5 pl GoTaq G2 Green Master
Mix; 1 pl primer p72-U/D ndng do 10 pM;
5,5 pl nude khong c6 nuclease; 5 pl DNA).

Chu trinh nhiét phan ung PCR gdm
35 chu ki (bién tinh 95°C trong 5 phut, bat
cap 58°C trong 30 gidy, kéo dai 72°C trong
1 phut). Sau d6, kiém tra két qua PCR bang
dién di trén gel agarose nong do 1,5%.
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2.2. Tao dong gien B646L.vao vector pGEM -T

Gien B646L duogc chén vao vao vector
pGEM - T (Promega, My). Sau do, vector tai
t6 hop pGEM - T/ B646L dugc bién nap vao
té bao E. coli DH5a kha nap bang k¥ thuat
sb¢ nhiét. Chon loc dong E. coli DH50. mang
vector tai to hop bang hé thong xanh tring va
PCR khuén lac v6i cip primer T7/SP6 trén
vector pGEM - T dé khang dinh gien B646L
da duogc chén vao vector.

2.3. Gidi trinh tw va phan tich da dang
di truyén

Céc dong khuan lac cho két qua PCR
duong tinh véi gien B646L s€ dugc tach
plasmid bang GenJET Plasmid Miniprep Kit
(Thermo Scientific, M¥) va gui di giai trinh
tu tai cong ty Nam Khoa véi cap primer T7/
SP6 dé kiém tra chinh x4c trinh tu doan gien
duoc chén vao.
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Bang 2. Thong tin cac chung ASFV tham khao trén ngan hang gien

Mai s6 truy cip

STT Tén chiing Noiphanldp  Nam ngén hang gien
1 E75 Spain FN557520
2 L60 Portugal 1960 KM262844
3 47/Ss/2008 Italy 2008 KX354450
4 26544/0G10 Italy 2010 KM102979
5 Benin 97/1 Benin AM712239
6 Liv13/33 France 2017 MN913970
7 Georgia 2007/1 USA 2007 FR682468.2
8 Georgia 2008/1 USA 2008 MH910495
9 Russia/2012 Russia 2012 KJ195685
10 Estonia/2014 Estonia 2014 LS478113
11 ASFV/LT14/1490 Lithuania 2014 MK628478
12 ASFV/POL/2015/Podlaskie Poland 2015 MH681419
13 Belgium/Etalle/wb/2018 Belgium 2018 MK543947
14 SY18 China 2018 MH713612
15 AnhuiXCGQ China 2018 MK128995
16 DB/LN/2018 China 2018 MK333181
17 CAS19-01/2019 China 2019 MN172368
18 Pig/Heilongjiang/HRB1/2020 China 2020 MW656282
19 VNUA/HY-ASF1 Vietnam 2019 MK554698

20 VNUA/TB-ASF1 Vietnam 2019 MN793051
21 ASFV/NgheAn/2019 Vietnam 2019 MT180393
22 ASFV/Hanoi/2019 Vietnam 2019 MT166692
23 VNUA-ASFVO05L1/HaNam/VN/2020 Vietnam 2020 MW465755
24 Warmbaths SouthAfrica 1987 AY261365
25 Tengani 62 Malawi 1962 AY261364
26 Malawi Lil-20/1 (1983) Malawi 1983 AY261361
27 R35 Uganda 2015 MH025920
28 N10 Uganda 2015 MHO025919
29 Ken06.Bus Kenya 2006 KM111295
30 Ken05/Tk1 Kenya 2005 KM111294
31 RSA 2 2004 SouthAfrica 2004 MN641877
32 ETH/1 Ethiopia 2011 KT795354

Két qua giai trinh tu dugc xir Iy bang  d6 so sanh vdi céc trinh ty trén ngan hang
phan mém Sequencher 5.4.6 (Giencodes), sau  gien NCBI bang cong cu BLAST.
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Mirc d6 tuong dong trinh tu nucleotide
va amino acid cua cac chung ASFV khao sat
v6i cac chung ASFV tham khao dd cong bd
trén ngan hang gien dugc phan tich va so sanh
bang phan mém Bioedit 7.2.6 (Hall, 1999).

Tién hanh xay dung cy di truyén dua
trén gien B646L dé phan tich mdi quan hé di
truyén ctia cac ching ASFV khdo sat bang phan
mém MEGA 7.0.26 (Tamura va cs., 2013).

3. KET QUA VA THAO LUAN
3.1. Thu nhén gien B646L bang k§ thuit PCR

Gien B646L cua cac chiung ASFV duoc
thu nhan bang phuong PCR voi cip primer
p72-U/D cho kich thudc san phim khuéch
dai 12 478 bp. Két qua ¢ Hinh 1 cho thiy san
pham PCR c6 bing sang, rd, dung véi kich
thudc vé mat 1y thuyét.

30U bp
400 bp

Hinh 1. Két qua PCR thu nhan gien B646L. Giéng (1) d6i chirng 4m, giéng (2) - (9) mau ASF
thuc dia, (10) Thang chuan DNA 100 bp

3.2. Chon loc dong E. coli DH5a mang
vector tai td hop

Nhitng dong vi khuan E. coli DH5a
mang vector tai to hop pGEM - T/B646L sé&
phat trién dwoc trén méi truong c6 chira khang
sinh ampicillin, nhung khong phan giai X-gal
tao nén nhimng khuan lac ¢6 mau trang. Trong
khi dé, nhitng dong vi khuan E. coli khong
chta vector s€ khong moc dugc trén moi
truong c6 chira khang sinh ampicillin, hodc
néu c6 chita vector nhung vector nay khong
¢6 gien chén thi s& tao nhirg khuén lac mau
xanh lo.

Phan mg PCR kiém tra khudn lac ¢
gien B646L dugc tién hanh véi cap primer

T7/SP6 trén vector pGEM - T. San pham PCR
¢6 kich thuée 1a 177 bp dbi véi vector chua
dugce chén gen, va san phdm PCR c6 kich
thudc 14 655 bp ddi véi vector da duge chén
gien B646L. Nhu vay, dua vao kich thudc san
pham PCR c6 thé xac dinh duoc dong khudn
lac nao da chén dugc gen. Két qua PCR
khuédn lac (Hinh 3) cho thiy nghién ctru da
tao thanh cong cac dong E. coli DH50 mang
vector tai to hop c6 gien B646L. Dé xac dinh
chinh xdc trinh tu gien B646L da duoc chen
vao vector pGEM - T, cac dong vi khuan cho
két qua PCR khuén lac dwong tinh s& dugc
tach plasmid va giri giai trinh ty 2 chiéu voi
cap primer T7/SP6.

™ Bl

Hinh 3. Két qua PCR khuén lac kiém tra E. coli DH50 mang vector tai t6 hop
Giéng 2 - 9: Khuan lac bién nap pGEM - T/B646L; Giéng 10: Thang DNA 100 bp
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3.3. Két qua phén tich di truyén caa cac
ching ASFV khio sat

Nghién ctru thuc hién giai trinh ty mot
phan gien B646L (478 bp) cia 10 chung
ASFV thuyc dia gém 5 ching nam 2019 va
5 ching nam 2020 (4 chung & Pong Nai, 2
ching ¢ Binh Duong, 2 ching ¢ Ba Ria -
Viing Tau va 2 chang ¢ Thanh phé HO Chi
Minh). Bang phén trim tuong dong Nu va Aa
duogc xay dung bang phan mém Bioedit 7.2.6
(Bang 1). Cay di truyén dugc xdy dung theo
phuong phap Neighbor Joining bing phan
mém MEGA 7.0.26 (Hinh 4).

Cac chung ASFV phan 1ap tai Viét Nam
trong ndm 2019 va 2020 déu thudc genotype
11 va c6 d6 twong dong Nu tir 98,9 - 100% va
Aatr 97,4 - 100% gitra cac chung. So vdi cac

—— @ HVHCM1/2019

ASFV/Hanoi/2019

VNUA/HY-ASF1/2019

DB/LN/2018

Belgium/Etalle/wb/2018

Estonia/2014

Georgia 2007/1

@ HVDN4/2020

@ HVDB1/2019

@ HVDN1/2019

@ HVBRVT1/2019

@ HVBRVT2/2020

8] Georgia 2008/1

ASFV/LT14/1490

SY18/China/2018

ASFV/pig/China/CAS19-01/2019

@ HVBD2/2020

Pig/Heilongjiang/HRB1/2020

@ HVDN2/2019

@ HVDN3/2020

86| |@ HVHCM2/2020

Russia/2012

ASFV/POL/2015/Podlaskie

China/2018/AnhuiXCGQ

VNUA/TB-ASF1/2019

ASFV NgheAn 2019
E75/Spain
L60/Portugal/1960
47/Ss/ltaly/2008

94126544/0G10/ltaly/2010
97/1/Benin
Liv13/33/France/2017

@

VNUA-ASFV-05L1/HaNam//N/2020

chung ASFV tham khao trén ngan hang gien
thudc genotype II, cac chung ASFV trong
khao sat c6 d6 tuong dong Nu tir 99,3 - 100%.
Trong d6, nam chung ASFV khdo sat nam
2019 c6 do twong déng Nu tir 99,5 - 100% va
nam chung ASFV khao sat nam 2020 c6 do
tuong dong Nu tir 99,3 - 100%.

Céc chung ASFV khao sat (10 chung) so
v6i 5 ching ASFV ¢ Viét Nam da duoc cong
b trude do, tham khao trén ngan hang gien,
c6 do tuong dong Nu 13 99,3 - 100% va Aa la
98,7- 100%, trong d6 nam chung ASFV khao
sat nam 2019 trong dong Nu tir 99,5 - 100% va
Aa tr 98,7 - 100%, va nam ching ASFV khao
sat nam 2020 c6 do tuong dong Nu tir 99,3 -
100% va Aa tir 98,7 - 100% so véi cac chung
ASFV ¢ Viét Nam di duoc cong bd trude do.

Genotype-II

Genotye-T

“]Genotype-vi

Malawi Lil-20/1 (1983)
85 [ thiopl
Ken05/Tk1

ETHA/E 011 ] ype-XXIII

55 ] Genoty pe-Xx
‘—95‘—‘ R35/Uganda/2015 1
| N10/Ugandai2015 Genotype-IX
Ken06.Bus

Tengani 6. /1962
Warmbaths/South Africa/1987

“JGenotype-V

"] Genoty pe-Il

RSA 2 2004 "] Genoty pe-XX

B
0.01

Hinh 4. Ciy di truyén dya trén trinh tu nucleotide ctia gien B646L ciia cac chfmg ASFV. Cay
di truyén duoc xdy dung theo phuong phap Neighbor-Joining bang phan mém MEGA 7.0.26.
Céc con s6 & mdi nhanh dai dién cho phan trim gia tri bootstrap v6i 1.000 1an lap lai
(Gia tri <70 khong dugc trinh bay). ® Cac chiung ASFV khao sat
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Bén ching HVDN1/2019, HVDN2/2019,
HVBD1/2019, HVBRVTI1/2019 ¢ Ddng
Nai, Binh Duong, Ba Ria - Viing Tau trong 5
ching ASFV duogc thu nhan nam 2019 c6 do
tuong dong Nu va Aa 1a 100%, riéng chung
HVHCM1/2019 & TP. H6 Chi Minh nim
2019 c6 do twong dong Nu va Aa so véi bon
ching ASFV nam 2019 thép hon, 1an luot 1a
99,5% va 98,7%.

Bon ching ASFV HVDN3/2020,
HVDN4/2020, HVBRVT2/2020, HVHCM2/2020
& Pong Nai, Ba Ria - Viing Tau, Tp. H Chi
Minh trong 5 ching ASFV thu dugc nam
2020 co do twong dong Nu va Aa 1a 100%,
riéng ching HVBD2/2020 ¢ Binh Duong
nam 2020 c6 d6 twong dong Nu va Aa so véi
bbn chung ASFV niam 2020 thap hon, 1an luot
1a 99,3% va 98,7%.

Haichung HVDN3/2020, HVDN4/2020
phan 1ap & Pdng Nai nam 2020 ¢ d6 tuong
ddng Nu va Aa voi hai chung HVDN1/2019,
HVDN2/2019 phan lap & Dong Nai nim 2019
la 100%. Chung HVBD2/2020 phén lap &
Binh Duong nam 2020 ¢6 d6 twong dong Nu
va Aa so voi chung HVBD1/2019 phan lap
& Binh Duong nim 2019 lan luot 1a 99.3%
va 98,7%. Ching HVBRVT2/2020 phan lap
¢ Ba Ria - Viing Tau nam 2020 c6 do tuwong
ddng Nu va Aa so v6i chung HVBRVT1/2019
phan lap & Ba Ria - Viing Tau nam 2019 1a
100%. Ching HVHCM2/2020 phan lap ¢ Tp.
H6 Chi Minh nim 2020 c¢6 do twong dong
Nu va Aa so voi chung HVHCM1/2019 phan
1ap & Tp. HO6 Chi Minh nam 2019 1an luot 1a
99,5% va 98,7%.

HaichingHVHCM1/2019vaHVBD2/2020
c6 su khac biét so vdi 8 ching ASFV khao
sat vé Nu lan luot 14 0,5% va 0,7%, vé Aa la
1,3%.

4. KET LUAN

Nhu vay, dua trén phan tich di truyén
ASFV trong nghién clru nay cac chung ASFV
phan bd & mién nam Viét Nam trong nim
2019 va 2020 déu thudc genotype I1. Két qua
nay tuong dong véi cac nghién ciu vé dic
diém di truyén cua ASFV ¢ Viét Nam (Tran

Thi Thanh Ha va cs., 2020; L& Van Phan
va cs., 2019; Mai Nguyén Tudn Anh va cs.,
2021). Tuy nhién, co thé nhan théy su khac
biét di truyén giita cac ching ASFV & cac
dia phuong, ciing nhu co su bién doi trinh
tu nucleotide cua cac chung ASFV theo thoi
gian. Céac chung ASFV trong cung mdt ndm
c6 do twong ddng di truyén cao hon so véi
khéac nam.
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