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Phat hién va phan tich diac di€ém di truyén doan gen ma hoa protein cau
truc cua virus PPV3 (Porcine Parvovirus 3) trén lon giét mé nuoi tai tinh
Tay Ninh
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Tom tat

Porcine Parvovirus (PPV) la nguyén nhéan chinh gdy hdi ching suy giam kha ndng Nhan 11/06/2025
sinh san & lon. Nghién curu nay nham phat hién va phan tich dac diém di truyén cua Dugc duyét  03/09/2025
PPV3 lu’u hanh trén lgn & do tuodi gif:t mo nudi tai tinh Tay Ninh. Virus dugc phat  Cong bd 26/11/2025
hién bang k¥ thudt PCR véi cap moi dac hi€u va gidi trinh tu doan gen ma hoa
protein cau truc (gen VP). Két qua PCR cho thay sy hién dién cua vt lidu di truyén
dic hiéu cia PPV3 trong 54/128 mau nghién ciu, v&i ty 1& 42,2%. Trinh tu
nucleotide cua doan gen VP c6 kich thudc phan tir 326 bp tir hai chung PPV3-TN16
va PPV3-TN24 da duoc xac dinh va dang ky vao GenBank véi ma truy nhép
PV702865 va PV702866. Phan tich BLAST cho théy céc trinh ty nay c6 do tuong
ddng cao v4i cac chung PPV3 c6 ngudn gbe tir Trung Qudc. Phan tich phat sinh
ching loai cho thdy hai chung phat hién tai Tay Ninh c6 quan hé di truyén gan giii
v6i cac ching PPV3 chau A. Mic du doan gen gidi trinh tu c6 kich thuéc ngan,
nghién ctru nay da cung cap bang chimg phan tir du tién vé su luu hanh va dic diém
di truyén ctia PPV3 tai Tay Ninh, 1am co so cho cac nghién ciru sau hon vé dich t&

T khoa

Virus parvo trén lgn (PPV),
PPV3, gen VP, cdy phat
sinh chung loai, Tay Ninh.

hoc phan tir va chién lugc kiém soat bénh do PPVs giy ra.
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1. Pit véan dé

Porcine parvoviruses (PPVs) la cac virus ¢6 kich thudc
nho, khong vo, hinh dang tron, céu tric ddi xting 20
mit v6i vat lidu di truyén 13 phan tor DNA soi don, co
chiéu dai khoang 4-6,3 kb [1]. Genome cia PPV (ngoai
trir PPV4) bao gdm hai khung doc mé (Open Reading
Frame-ORF) chinh: ORF1 m3 hoa protein khong ciu
tric (NS) va ORF2 ma hoa protein vé capsid (VP)
[1,2]. Trong sb tam genotype hién di duoc xac dinh
(PPV1-PPV8), PPV1 duoc biét dén rong rai nhit voi
vai tro la tdc nhan chinh gdy hdi chimg SMEDI
(stillbirth, mummification, embryonic death, and
infertility) & lgn nai [3], trong khi chirc nang sinh bénh
hoc ctia cac genotype con lai, dac biét 1a nhom PPV2-
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PPV7 (con goi 1a novel PPVs) van chua dugc nghién
ctru day du [4].

PPV3 (Ungulate tetraparvovirus 2) thudc chi
Tetraparvovirus, phan ho Parvovirinae va ho
Parvoviridae, 1an dau tién duoc phat hién tu mau md
lon giét md tai Hong Kong nam 2008 [5]. Ké tir do,
virus nay da dugc ghi nhan tai nhiéu quic gia, bao gdm
M§, Trung Quéc, Thai Lan, Nhat Ban, Puc, Brazil,
Colombia, Hungary va Y [4]. Cac nghién ciru gan day
chi ra ring PPV3 c6 kha ning phan bd rong va luu
hanh trong quan thé lon & moi giai doan tudi va bat ké
tinh trang sttc khoé [6]. PPV3 ¢6 mirc do bién di di
truyén cao, dic biét trong ving gen mi hoa protein vo
capsid (gen VP), cdu trac chiu ap luc chon loc manh do
dap ung mién dich cua vat cha. Ty 1¢ dot bién cia
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PPV3 dugc udc tinh trong khoang 3,86x10~* thay
thé/nam, tuong dwong v6i mirc do bién déi di truyén
dugc tim thay trong cac virus RNA [7]. Mic du thong
tin vé doc luc ciia PPV3 trén lon van con han ché, mot
sd nghién ciru da cho thy virus nay c6 thé lam suy
giam mién dich va gép phan thiic day bénh 1y lién quan
dén PCV2 [8,9]. Bén canh dd, cac nghién ctu trudc
day da xac nhan PPV3 lién quan dén cic ton thuong
viém & phic mac, duong ti€u hoa va hdi chung viém da
- than trén lon [4]. Vi vay, viéc tiép tuc nghién ctlru
chuyén sau vé mirc d6 luu hanh, dic diém di truyén,
kha niang gy bénh va co ché tuong tac ciia PPV3 véi
céc tac nhan khac 13 rt can thiét nham lam sang to anh
huéng clia virus nay dén sirc khoe dan lon.
Tai Viét Nam, cac nghién cuu vé PPV3, mot subtype
moi thudc nhom parvovirus (PPVs), van con han ché.
Cac khao sat trudc day ctuia ching t6i da ghi nhan sy
hién dién ctia PPV3 trén dan lon tai mot sd tinh thudce
khu vuc mién Béc va mién Trung [10,11]. Ving gen
NS1/VP1 cuia cac chung PPV3 phan 1dp tor Quang Tri
va Quang Ngii cling da dugc giai trinh ty va phan tich
phat sinh ching loai, cho thdy mirc do da dang di
truyén nhéat dinh cta cic ching PPV3 luu hanh tai
mién Trung [11]. Trong khi dé, dir liéu v& sy luu hanh
va dic diém di truyén ctia PPV3 tai khu vuc mién Nam
van con han ché.
Nghién ciru ndy nhim xac dinh sy luu hanh cia PPV3
trén dan lon ¢ do tudi giét mo tai tinh Tay Ninh bang
ky thuat PCR véi cap moi dic hiéu. Phan doan gen ma
hoéa protein vé capsid (VP) dugc giai trinh ty va phan
tich nham lam rd dic diém phan tir va mbi quan hé phat
sinh ching loai gitta cac ching PPV3 phat hién tai Viét
Nam véi cic ching tham chiéu trong khu vyc va toan
cau. Pay 1a bao cao dau tién cung cdp bang ching di
truyén vé su hién dién cta PPV3 tai mién Nam Viét
Nam, gop phan bo sung dit liéu dich t& hoc phan tir cia
nhom virus PPVs va lam co s& khoa hoc cho viée thiét
lap chuong trinh gidm sat, phong ngira va kiém soat
PPVs nham han ché thiét hai kinh té trong chan nudi
lon.
2. Vit liéu va phuwong phap nghién ciu
2.1. Thu thip miu
Tong cong 128 mo phdi duoc thu thap tir cac con lgn
khoée manh & do tudi tir 18-25 tudn tai cac 10 md trén
dia ban tinh TAy Ninh. Tai mdi 16 md, tdi da 5 miu
phéi duoc 14y, v6i 4-5 10 md duge chon ngau nhién tai
E Pai hoc Nguyén Tat Thanh
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mdi dia phuong. Sau khi thu thap, miu dugc bao quan
trén da (4°C) trong qua trinh van chuyén dén phong thi
nghiém va sau do dugc luu trlt ¢ nhiét do -20°C cho
dén khi phan tich.

2.2. Tach chiét DNA va phan ving PCR phat hién
PPV3

DNA tong s duoc tach chiét theo quy trinh mé ta boi
Sambrook va Russell [12], st dung enzyme proteinase
K két hop véi hdn hop phenol/chloroform. Sau khi
chiét xuat, DNA hoa tan trong dung dich dém TE va
bao quan & 4°C cho cac phan tich tiép theo. Phan tng
PCR phat hién PPV3 st dung cap mdi duogc cong bd
trudc day boi Csagola va cs. [13]. Thanh phan phan
tmg PCR bao gdm 50-100 ng DNA miu, 2x PCR
Master Mix (Thermo Scientific, Lithuania) va 5 pmol
mdi xudi (PPV3DF: 5’-GCAGTCTGCGCTTAACTT-
3 va mdi nguoc (PPV3DR: 5’-
CTGCTTCATCCACTGGTC-3"). Phan ung PCR dugc
thuc hién theo chu trinh: Bién tinh ban diu & 94°C
trong 5 phut; 35 chu ky voi cac bude bién tinh & 94°C
trong 30 gidy, gan mdi & 52°C trong 30 gidy, kéo dai &
72°C trong 30 gidy; budc kéo dai cubi cung ¢ 72°C
trong 5 phut.

Phan tmg duoc giit ¢ 14°C sau khi két thic. Cac san
pham PCR dugc kiém tra trén gel agarose 2% voi
thang phan tir HyperLadder™ 1kb (cong ty Bioline
Reagents, Anh). P6i chimg duong 13 mau DNA duong
tinh v&i PPV3 duogc thu thdp tir nghién ctu trude day
ctia chiing t6i [11] va dd duoc xac nhan bang giai trinh
tu, trong khi ddi chimg am 14 san pham PCR sir dung
nude thay thé cho mau DNA khuén.

2.3. Gii trinh ty doan gen VP ciia PPV3

San pham PCR dugc giri dén cong ty Phu Sa Genomics
dé giai trinh ty theo phuong phap Sanger tiéu chuin.
Céc trinh ty gen thu dugc duge xir Iy bang phin mém
BioEdit 7.0.9.0 [14] va tim kiém trinh tu twong dong
bang cong cu BLAST trén co s¢ dit lieu NCBIL Cac
trinh ty nucleotide hoan chinh hoédc phan doan cia gen
mi hoa protein cdu trac (VP) ciia PPV3 duoc thu thap
tir co s¢ dit ligu GenBank cua NCBI dé lam trinh tu
tham chiéu. Téng cOng co6 16 trinh ty dai dién dugc lya
chon tir cac khu vuc dia 1y khac nhau nhu Trung Qudc,
buc, Hungary, Romania, Brazil va Hoa Ky, dua trén
mirc d6 day du va chét luong chu thich.

2.4. Xay dung cay phat sinh chiing loai
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Céc trinh tu dugc can chinh dé dam bao df”)ng nhat vé
d6 dai va do tuong ddng vi tri trude khi tién hanh phan
tich phat sinh chung loai. Dé suy luan mdi quan hé di
truyén gitta cac chiung PPV3, hai phuong phép xiy
dung cdy phat sinh ching loai dugc sir dung song song
bang phan mém MEGA X [15], bao gom: (i) Phuong
phép Neighbor Joining (NJ) dugc dung trén co s& mo
hinh Kimura 2 (K2P) va (ii) Phuong phdp Maximum
Likelihood (ML) dugc dyng theo md hinh tién hoa
General Time Reversible voi phan b Gamma va ty 18
bat bién (GTR+G+I), 1a mo6 hinh phi hop nhat dugc
lga chon dua trén tiéu chi BIC. D¢ tin cdy cua mdi
nhanh trén cdy dugc danh gid thong qua phan tich
bootstrap véi 1.000 1an lap lai.

3. Két qua va thao luin

3.1. Phat hién PPV3 lwu hanh trén lgn nudi & Tay
Ninh

Ty 18 OD 260/280 dao dong trong khoang tir 1,81 dén
2,04 cho thdy DNA tdng sé thu duoc co chét luong va
s6 lugng phu hop cho cac phan tich tiép theo. Két qua
dién di san pham PCR dung dé phat hién sy hién dién
cua PPV3 duoc trinh bay trong Hinh 1.

Hinh 1. Két qua dién di sin pham PCR phit hi¢n
virus PPV3

M: HyperLadder™ 1kb (Bioline Reagents Ltd.); (+):
dbi chimg dwong; (-): dbi chimg 4m; 1-3: miu duong
tinh voi PPV3, (1): PPV3-TNO04, (2): PPV3-TN16, (3):
PPV3-TN24.

Nhu dugc thé hién trong Hinh 1, cac giéng tir 1 dén 3
hién thi mot bang DNA duy nhét, rd nét, c6 kich thudc
khoang 392 bp, twong ng voi bang ddi ching duong
(+), cho thdy cic mau nay dwong tinh véi kiéu gen

PPV3. Nguoc lai, giéng d6i ching 4m (-) khong xuat
hién bang DNA nao. Cac san phiam duong tinh duoc
tinh sach va giai trinh ty mot chiéu dé xac minh két
qua. Sau khi hiéu chinh va loai bé doan trinh ty c6 tin
hiéu nhiéu, trinh tu nucleotide thu dwgc co chiéu dai
326 bp va dwoc xir 1y biang phan mém BioEdit
v.7.0.9.0. Két qua BLAST doan trinh ty thu duoc trén
co s& dir liéu NCBI dugc trinh bay trong Hinh 2.

MAG: Porcine parvovirus 3 isolate PPV3_VIRES_GX02_C1 nonstructural protein, minor structural protein, and major structural protein
genes, complete cds
Sequence ID: MK378230.1 Length: 4978 Number of Matches: 1

Range 1: 2441 to 2766 GenBank Graphics

Score Expect Identities Gaps Strand
597 bits(323) Je-166 325/326(99%) 0/326(0%) Plus/Plus
Query 1 AGTCTGCGCTTAACTTAGGTGATTTTCACCGGCCGCCTAACCCGGCCGTGTTGTTGGATT 68

Sbjct 2441 AGTCTGCGCTTAACTTAGGTGATTTTCACCGGCCGCCTAACCCGGCCGTGTTGTTGGATT 2580

Query &1 TACACAAATTTGCAAAGGATGCCGTAGTACCTTCTGCAGAGGATATTAAGATTTTCTTTG 128

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIII PLLLLLRIEEE I il
sbjct 251 GCAAAGGATGCCGTAGTACCTTCTGCGGAGGATATTAAGATTTTCTTTG 2560
ey TN o
AATTTTGAAACAGATTGAAGGGC 2620

GGAGAGTGTCTCTCCTTGGTCTGAGGA ?T?T

A GAAGACaaaaz2
AIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIII

Sbjct 2581 GGAGAGTGTCTCTCCTTGGTCTGAGGAAGACA,

Query 181 TTCCAGGAAATATTCCATCCACCCACAGATACGGAGGATGGAGCCGATAGCTACGGTG 248

AG
AGIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIIII\IIIIIIII\IIIIIIIIII

Sbjct 2621 TTCCAGGAAATATTCCATCCACCCACAGATACGGAGGATGGAGCCGATAGCTACGGTG  268@

Query 241 CAACAGTGAT CAAGGAACTGGTTCCCTTAGTGAACCAGACCTTGAACGCCCTCCCGAGC 380

G
GIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IIIIIIII\IIIIIIII\IIIIIIIIII

Sbjct 2681 CAACAGTGAT CAAGGAACTGGTTCCCTTAGTGAACCAGACCTTGAACGCCCTCCCGAGC 2740

Query 301 GCCCCGGAATCTTGGTCCCCGGGTAC 326

Sbjct 2741 GCCCCGGAATCTTGGTCCCCGGGTAC 2766
Hinh 2. Két qua BLAST cho thiy ty 1§ twong dong ciia miu dwong tinh PPV3 so véi chiing PPV3 tham chiéu
(mi s6 GenBank: MK378230)
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Hinh 2 thé hién muc do twong dong 1én dén 99,7%
(325/326 nt) gitra trinh tu thu duge tir cac mau duong
tinh v6i PPV3 va trinh ty tham chiéu dai dién cho
ching PPV3 dugc phan 1ap tai Trung Qudc vao nim
2017 (MK378230). Sai khac duy nhat dugc ghi nhan
tai vi tri nucleotide 98 (G—A) va la mot bién di diém
khong anh huong dang ké dén muc do tuong dong tong
thé. Nhu vay, két qua giai trinh tw da khang dinh tinh
chinh x4c ctia két qua PCR ddi voi cac mau duong tinh
vo1 PPV3. Viéc xac nhan sy hién dién cua PPV3 béng
ca PCR va giai trinh ty giap dam bao do tin ciy cua két
qua phat hién virus.

3.2. Ty I¢ phat hién PPV3 luu hanh trén lon giét mo
tai Ty Ninh

Tong s6 128 méau thu thap tai 27 16 md & 6 dia phuong
trén dia ban tinh Tay Ninh da dugc kiém tra bang phan
ung PCR nham phat hién sy hién dién cia PPV3. Ty 1€
phat hién PPV3 & lon giét mo trén dia ban tinh Tay
Ninh duoc trinh bay trong Bang 2. Két qua PCR cho
théy PPV3 dugc phat hién & 54/128 mau, véi ty 1¢
42,2%. Xét theo dia phuong thu mau, Chau Thanh 1a

noi phat hién PPV3 luu hanh véi ty 1& cao nhét
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(65,2%), ké dén 1a Go Dau (60%). Ty 1& dwong tinh
PPV3 thip nhit dugc ghi nhan tai huyén Duong Minh
Chau, voi 3/18 mau, chiém ty 1& 16,7%. O cac huyén
con lai, su phé bién cua PPV3 duoc ghi nhéan dao dong
trong khoang 35-36,4%. Mac du ty 1€ phat hién PPV3
khong ddng déu giira cac dia phuong, két qua nay cho
théy su phan bd rong rai cia PPV3 trén dia ban tinh
Tay Ninh.

Trong nghién cuu nay, ty 1&¢ PPV3 dugc phat hién &
Tay Ninh & muc 42,2%, tuong duong véi bdo cao
trude ddy cia chung t6i vé sy luu hanh PPV3 ¢ mién
Bic (43,2%) [11], cao hon so véi ty 1¢ dwong tinh véi
PPV3 ¢ mién Trung (5,5%) [10]. So v&i cic nghién
ctru trén thé gidi, két qua nay twong ddng v4i mot sd
béo cdo chau A nhu Trung Qudc (45,11%) va Nhat Ban
(39,0%), thap hon Thai Lan (73,0%), nhung cao hon
phan 16n bao cao & chau Au (5,8-20%), Bic My
(19,2%) va mot sé qudc gia chau Phi (5,5-17,5%)
[4,6,8,9,13]. Két qua PPV3 khac biét giita cac bao cao
phan anh su khac nhau vé khung 1y mau (16 mo so véi
trang trai), loai mau/xét nghiém va dic thu luu hanh
theo vung.

Bang 2. Ty 1€ phat hién PPV3 trén dia ban tinh Tay Ninh

Dia phuong S6 lugng 16 mo thu | SO lwong miu | S6 mau duong tinh PPV3 (ty
thap mau 1€, %)

Tan Chau 5 22 8 (36,4)

Chau Thanh 5 23 15 (65,2)

Go Dau 4 20 12 (60,0)

Duong Minh Chau 4 18 3(16,7)

Trang Bang 5 25 9 (36,0)

Hoa Thanh 4 20 7 (35,0)

Tong 27 128 54 (42.2)

3.3. Phén tich trinh tw doan gen VP ciia PPV3

San pham PCR khuéch dai doan gen VP ciia PPV3 tir
hai mau dwong tinh PPV3-TN16 va PPV3-TN24 da
duoc lya chon dé giai trinh ty va phéan tich. Trinh ty
nucleotide thu duoc co chiéu dai 326 bp di duoc ding
ky vao co sé dit liéu GenBank véi ma truy nhap
PV702865 va PV702866. Phan tich cho thay khong
phat hién hién tuong chén hodc mit doan nucleotide
trong vung gen nay. Cac vi tri khac biét nucleotide
trong doan gen VP (326 bp) cua cac ching PPV3 luu
hanh trén lon nuéi ¢ Tay Ninh va cac ching PPV3
tham chiéu duoc trinh bay trong Hinh 3.
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Trong trinh tu doan gen VP thu duogc, hai ching PPV3
¢6 ngudn gdc tir tinh Tay Ninh ghi nhan tong cong 5 vi
tri thay thé nucleotide so voi chung tham chiéu, bao
gom: vi tri 74 (T—A), 89 (G—A), 98 (G—A), 110
(A—G) va 131 (A—C). Pang chu y, bién doi tai vi tri
98 (G—A) duogc phat hién dong thoi trén ca hai ching
PPV3-TN16 va PPV3-TN24, trong khi hoan toan
khong hién dién & chung tham chiéu va cac ching ddi
sanh. Pay c6 thé 1a mot dic diém di truyén dic trung,
gop phan phan biét hai ching PPV3 tir Tay Ninh trong
nghién cuiru nay.
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EX827776—Trung Cuoc
MEITE8240-Trung Quoc
ME24502c—Trung Quoc
FC296751-Duc
FECT70l3ze—Hungary
JoTO00DTZ2—Bra=il
JEF7283250—Romania
CP3ITT7042—Han Cuoc
JEF728351—Romania
FF561854—Hoa EKEy
FRC296752-Duc
OP2TTO043—Han Quoc
FET726¢3322—Bo Dac Nha
FEF225551-—Duc

JoOB 68699 —Romania
GOBE95329-Duc
J2BEe87 05 —Romania
JoOB8E8T7 06— Romania
GOBE9540-Duc
FEFZ225548—Cameroorn
PVI0O2865—THN16—Viet MNam |- - -
PVIOZ2866—TN24—Viet Nam |- - -

Hinh 3. Cac vi tri khac biét nucleotide trong doan gen VP (326 bp) ctia

cac chu

=

Tay Ninh va cac chiing PPV3 tham chiéu

Ba dot bién tai vi tri 74 (T—A), 89 (G—A) va 110
(A—QG) dugc ghi nhan ¢ hai chung PPV3-TN16 va
PPV3-TN24 thé hién sy twong ddng véi cac ching
PPV3 ¢6 ngudn gbc tir Trung Qudc, goi ¥ kha ning ton
tai moi quan hé tién hoa gén hodc sy du nhap di truyén
cua cac chung PPV3 trong khu vuc chau A. Nguoc lai,
d6t bién tai vi tri 131 (A—C) dugc ghi nhan & phan 16n
céc ching tham chiéu, cho thiy day c6 thé 14 bién thé
bao ton va khong mang nhiéu gia tri phan loai vé mat
phat sinh ching loai. Viéc phat hién dong thoi dot bién
khac biét cung véi cac dau hiéu bao ton va lién két tién
hoa khu vuc (Viét Nam-Trung Qudc) gop phan lam
sang to dic diém di truyén riéng biét cta cac chung
PPV3 luu hanh tai Tay Ninh.

3.4. Cay phat sinh ching loai cac ching PPV3 luu
hanh trén lgn nudi & Tay Ninh

Phan tich cay phat sinh ching loai 1a phuong phap then
chét trong nghién ciru dich t& hoc phan tir, cho phép
danh gia sy bién d6i va tién hoa di truyén cia virus
theo khong gian va thoi gian [11]. Hinh 4 trinh bay hai
cay phat sinh ching loai dugc dung tu trinh tu doan
gen ma hoa protein ciu trac cua virus PPV3 (326 bp)
bang hai thuét toan: Maximum Likelihood (Hinh 4A)
va Neighbor Joining (Hinh 4B). C4 hai phuong phap
déu xac dinh hai chung PPV3 phan lap tai Ty Ninh
nam 2024 (PPV3-TN16 va PPV3-TN24) tao thanh mét
nhanh don (monophyletic clade) voi gia tri bootstrap &
mirc dang tin cay (69 di voi ML, 76 ddi véi NJ).
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Hinh 4. Cay phat sinh chiing loai dwgc xiy dung
dua trén trinh ty doan gen VP (326 bp) ciia 2 chiing
PPV3-TN16 (PV702865) va PPV3-TN24
(PV702866) phan lap tai Tay Ninh va cic chiing
PPV3 tham chiéu bang phwong phip Maximum
Likelihood (A) va Neighbor Joining (B) dua trén
phin mém MEGA X. Gia tri bootstrap & mdi nhanh
dugc tinh 1.000 lan 1ap lai.

Hinh 4 cho thay hai ching PPV3-TN16 (PV702865) va
PPV3-TN24 (PV702866) phan lap tai Tay Ninh tap
hop véi cac chung PPV3 ¢6 ngudn gbc tir Trung Qudc
(MG345026, MK378244, KX827776) trong mt phan
nhanh di truyén riéng biét, tich biét rd rang véi cac
ching dén tir khu vuc chau Au nhu Pirc, Romania va
Hungary. C4u trac phan nhom nay dwoc thé hién nhét
quan gitta hai thuat toan, phan 4nh mdi quan hé di
truyén gan giii giita cac ching PPV3 phan 1ap tai Tay
Ninh va cac ching Trung Qudc, dong thdi cing cb
bang ching vé sy phan tang di truyén theo khu vuc dia
ly gitta quan thé PPV3 tai chau A va chau Au di duoc
bao céo tur cac nghién ciru trude day [4,11].
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Mic du khac nhau vé nguyén 1y suy luan, hai cdy phat
sinh chung loai dé cho thiy su tuong déng phan nhanh
(topological) dbi voi hai ching PPV3 c6 ngudn gdc tir
Viét Nam, phan 4nh tinh 6n dinh cta dit liéu va do tin
ciy cua két qua phan tich. Viéc cac ching PPV3 Tay
Ninh (2024) phan nhém gan véi cac chiung Trung Qudc
(2017-2019) cho thay kha ning cao virus di duoc lan
truyén tir Trung Qudc, co thé thong qua hoat dong chin
nudi hoac giao thuong dong vat trong khu vyuc [10].
Bén canh do6, Hinh 4 con cho théy sy phan tﬁng ro rét
trong da dang di truyén. Cac ching Trung Qudc phan
b6 thanh nhiéu nhanh nho, biéu hién murc do bién di di
truyén cao, trong khi cac chiing chau Au tao thanh mot
cum riéng biét, thé hién sy 6n dinh di truyén ndi dong.
Két qua nay twong ddng voi nghién ciru trude day cua
chung t6i trén ving gen NS1/VP1 [11], goi ¥ rdng quin
thé PPV3 tai Trung Qudc c6 thé di trai qua qua trinh
tai to hop hodc thich nghi dia phuong manh mé hon so
v6i dong virus tai chau Au. Viéc trinh bay song song
hai thuat toan khac nhau gép phan kiém dinh chéo céac
gia thuyét tién hod, 1am sang to quan hé dich t& giira
cac quan thé virus va mé ra hudng nghién ciru siu hon
vé con duong lan truyén, sy hinh thanh dong dia

Tai li€éu tham khao
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phuong va kha ning tai to hop di truyén cua virus
PPV3 trong khu vuc. Két qua phan tich phat sinh
ching loai khong chi xac nhén d¢ tin cdy cua dir liéu
phan tir va phuong phéap suy luan, ma con cung cip co
so di truyén cho gia thuyét vé ngudn gbc va su lan
truyén ctia virus PPV3 tai Tay Ninh.

4. Két ludn

Nghién ctru da xac nhéan sy hién dién cua virus PPV3
trén lon nudi tai tinh Tay Ninh bang ky thuat PCR va
giai trinh ty doan gen VP véi cac cdp moi dic hiéu. Ty
1¢ phét hién cao ctia PPV3 phan anh nguy co tiém an vé
dich &, cho thdy virus dang luu hanh va lan truyén
trong dan lon & cac dia phuong thudc tinh. Phan tich di
truyén chi ra rang cc chung PPV3 phan lap tir lon tai
Tay Ninh c6 quan hé gan gili v6i cac ching luu hanh
tai Trung Qudc, ddng thoi mang mot sb dic diém bién
di riéng biét. Pay la thong tin di truyén dau tién cua
PPV3 tai khu vuc mién Nam Viét Nam, md ra hudng
nghién ctru tiép theo vé dich t& hoc phan tir va kiém
soat bénh do virus nay gy ra.

Loi cam on: Nghién ciru dugc tai trg boi Truong Pai
hoc Nguyén Tat Thanh trong khudn kho dé tai ma sb
2025.01.188/HD-KHCN.

1. Farr, G.A., Cotmore, S.F., Tattersall, P. (2006). VP2 cleavage and the leucine ring at the base of the fivefold cylinder
control pH-dependent externalization of both the VP1 N terminus and the genome of minute virus of mice. Virol. J.,
80(1): 161-171.

2. Xie, Q., Wang, J., Gu, C., Wu, J., Liu, W. (2023). Structure and function of the parvoviral NS1 protein: A review.
Virus Genes, 59 (2): 195-203

3. Streck, A.F., Truyen, U. (2020). Porcine Parvovirus. Curr. Issues. Mol. Biol., 37: 33-46.

4. Vargas-Bermudez, D.S.; Mogollon, J.D.; Franco-Rodriguez, C.; Jaime, J. (2023). The Novel Porcine Parvoviruses:
Current State of Knowledge and Their Possible Implications in Clinical Syndromes in Pigs. Viruses, 15, 2398.

5. Lau, S.K., Woo, P.C., Tse, H., Fu, C.T., Au, WK., Chen, X.C., Tsoi, H.W., Tsang, T.H., Chan, J.S., Tsang, D.N., Li,
K.S., Tse, C.W., Ng, T.K., Tsang, O.T, Zheng, B.J., Tam, S., Chan, K.H., Zhou, B., Yuen, K.Y. (2008). Identification of
novel porcine and bovine parvoviruses closely related to human parvovirus 4. J. Gen. Virol., 89: 1840-1848.

6. Zhao, D.; Lin, H.; Huang, Z.; Zhou, Y.; Qi, W.; Cui, M.; Qiu, M.; Zhu, J.; Chen, N. (2024). Positivity status and
molecular characterization of Porcine Parvoviruses 1 through 8 (PPVI1-PPVS8) from slaughtered pigs in China.
Animals, 14, 3238.

7. Cadar, D., Csagola, A., Kiss, T., Tuboly, T. (2013). Capsid protein evolution and comparative phylogeny of novel
porcine parvoviruses. Mol. Phylogenet., 66: 243-253.

8. Patrick G. Halbur D.V.M. (2014). Characterization of porcine parvovirus type 3 (PPV3) infection in growing pigs.
Research Report, Swine Health, USA National Pork Poard: 1-6

9. Qin, S., Ruan, W., Yue, H., Tang, C., Zhou, K., Zhang, B. (2018). Viral communities associated with porcine
respiratory disease complex in intensive commercial farms in Sichuan province, China. Sci. Rep., 8: 13341.

E Dai hoc Nguyén T4t Thanh

™



Tap chi Khoa hoc & Céng nghé Vol 8, S2, Nam 2025

10.Nguyen Thi Dieu Thuy, Nguyen Tran Trung, Tran Quoc Dung, Do Vo Anh Khoa, Dinh Thi Ngoc Thuy, Tanja
Opriessnig (2021). First investigation of the prevalence of parvoviruses in slaughterhouse pigs and genomic
characterization of ungulate copiparvovirus 2 in Vietnam. Archives of Virology, 166: 779-788.

11.Nguyén Tran Trung, Trin Qudc Dung, Pinh Thi Ngoc Thuy, Nguyén Thi Diéu Thuy (2023). Phan tich trinh tu ving
gen NS1/VP1 cuta virus Parvo (PPV3) trén lon nudi tai Quang Tri va Quang Ngai. Tap chi Khoa hoc ky thudt Chan
nuoi, 293: 59-65.

12.Sambrook J. and Russell D.W. (2001). Molecular Cloning: A Laboratory Manual. Third Edition. Cold Spring
Harbor Laboratory Press, New York.

13.Csagola, A,, Lorincz, M., Cadar, D., Tombacz, K., Biksi, 1., Tuboly, T. (2012). Detection, prevalence and analysis of
emerging porcine parvovirus infections. Arch. Virol., 157: 1003-1010.

14.Hall T. (1999) BioEdit: A user-friendly biological sequences alignment editor and analysis program for Window
95/98/NT. Nucl. Acids. Symp. Ser., 41:95-8.

15. Tamura K., Dudley J., Nei M., Kumar S. (2007) MEGA4: molecular evolutionary genetics analysis (MEGA)
software version 4.0. Mol Biol Evol 24(8): 1596-9.

Detection and Genetic Characterization of the Structural Protein-
Encoding Gene of Porcine Parvovirus 3 (PPV3) in Slaughter Pigs Raised

in Tay Ninh Province

Nguyen Tran Trung" > **, Nguyén Thi Dieu Thuy*, Tran Quoc Dung’, Dinh Thi Ngoc Thuy*, Nguyen Hoang Khanh
Linh®, Nguyen Thanh Diem', Pham Nguyen Huy Hoang', Nguyen Van Huong'

"'Nguyen Tat Thanh University, Ho Chi Minh City

2NTT Hi-Tech Institute, Nguyen Tat Thanh University, Ho Chi Minh City, Viet Nam

3Nguyen Tat Thanh University Center for Hi-Tech Development, Saigon Hi-Tech Park, Ho Chi Minh City, Viet Nam
*Biology Institute, Viet Nam Academy of Science and Technology, Ha Noi City

> Department of Biology, Hue University of Education, Hue University, Hue City

®Medical Biotechnology Department, Biotechnology Center of Ho Chi Minh City, Ho Chi Minh City
*nguyen.trung@ntt.edu.vn

Abstract Porcine Parvovirus (PPV) is a major causative agent of reproductive failure syndrome in pigs. This study
aimed to detect the presence and analyze the genetic characteristics of PPV3 circulating in slaughter-age pigs raised in
Tay Ninh province, Vietnam. The virus was detected using PCR with genotype-specific primers, followed by
sequencing of a fragment of the structural protein-encoding gene (VP gene). PCR results demonstrated the presence of
PPV3-specific genetic material in 54 out of 128 samples, corresponding to a prevalence rate of 42.2%. A 326 bp
nucleotide sequence of the VP gene was successfully obtained from two isolates, designated PPV3-TN16 and PPV3-
TN24. BLAST analysis revealed high sequence similarity between these isolates and previously reported PPV3 strains
from China. Phylogenetic analysis showed that the two isolates from Tay Ninh clustered closely with Asian PPV3
strains. Although the sequenced fragment was relatively short, this study provides the first molecular evidence of PPV3
circulation and genetic characteristics in Tay Ninh, thereby establishing a basis for further investigations on molecular
epidemiology and control strategies of PPV infections.

Keywords Porcine parvovirus (PPV), PPV3, VP gene, phylogenetic tree, Tay Ninh province.
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