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TOM TAT

Canine Parvovirus type 2 (CPV-2) 13 virus gay bénh viém ruét tiéu chay cp tinh trén cho. CPV-2 la mét ADN
virus va dua trén trinh tw gen VP2, CPV-2 dwoc chia thanh 3 bién thé 1a CPV-2a, CPV-2b va CPV-2c. Hién nay
CPV-2c |a bién thé dang lwu hanh phd bién trén thé gidi cling nhw Viét Nam. Trong nghién cu nay, trinh tw hé
gen cla 8 ching Parvovirus phan lap duwoc tir ché tai mot s6 tinh clia mién Bac trong giai doan 2018-2020 d&
dwoc gidi trinh tw. K&t qua gidi trinh tw hé gen clia cac chiing virus trong nghién clru da thu dwoc trinh tw gen c6
chiéu dai 1a 4269 nucleotide (nt), trong d6 trinh tw gen ma hoéa cho khung doc mé& (ORF) twong (rng véi protein phi
cu tric (nonstructural protein) 1a 2007 nt va protein cAu truc (structural protein) 1a 2256 nt. Ké&t qua phan tich cay
pha hé dya trén trinh tw hé gen cho thy ca 8 chlng Parvovirus phan 1ap dwoc tir ché trong nghién ctru nay déu
thudc CPV-2c, cling ndm trong nhanh phat sinh thudc genotype Asia-4. Trinh tw hé gen clia Parvovirus gay bénh
trén cho thu dwoc trong nghién ctvu nay sé 1a ngudn dir liéu gen quan trong phuc vu cac nghién ctru vé tién hoa di
truyén theo khéng gian va thdi gian cla cac chiing Parvovirus da va dang gay bénh trén dan cho tai Viét Nam.

Tw khéa: Cho, Canine parvovirus type 2, gia ma bd gen, CPV-2c.

Genomic Sequencing and Analysis of Parvovirus Isolated from Dogs
in some Northern Provinces of Vietham

ABSTRACT

Canine Parvovirus type 2 (CPV-2) is a virus that causes acute diarrheal enteritis in dogs. CPV-2 is a DNA
virus and based on the VP2 gene sequence, CPV-2 is clasified into CPV-2a, CPV-2b and CPV-2c. Currently, CPV-
2c is the most popular variant circulating in the world as well as in Vietnam. In this study, the genome sequences
of eight canine Parvovirus strains isolated in some northern provinces of Vietham during 2018 - 2020 were
sequenced. The results of genome sequencing of the Parvovirus strains have obtained genetic sequences of 4269
nucleotides (nt) in length, in which the gene sequence coding for the open reading frame (ORF) corresponding to
the non-structural proteins was 2007 nt and structural proteins was 2256 nt in length. The phylogenetic analysis
based on the full genome sequences showed that all eight present canine Parvovirus strains belonged to CPV-2¢
and shared the same evolutionary brand with clade Asia-4. The whole genomic sequence data of canine
Parvovirus obtained in this study will be an important source for any spatial and temporal genetic evolution studies
of canine Parvovirus strains circulating in Vietnam.

Keywords: Dogs, Canine parvovirus type 2, Genomic sequencing, CPV-2c.

ché. Bénh c6 ti 1é mic va ti 1é ti vong cao,
thuong gip 6 ché duéi 1 nam tudi va ché chua
Canine Parvovirus type 2 (CPV-2) Ila dudc tiém phong vacxin. Bénh xuét hién mot s
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nén mua, mat nudc nhanh chéng va tiéu chay
phan c6 14n mau (Appel & cs., 1979; Hayes &
cs., 1979; Vickers, 2017). CPV-2 thudc giéng
Parvovirus, ho Parvoviridae, la virus khong cé
v boc, dudng kinh khoang 25nm, ADN sgi don.
Bo gen c6 chiéu dai khoang 5,2kb, bao gom 2
khung doc md m& héa cho hai loai protein:
protein phi ciu triuc (non-structural protein-
NS) va protein cdu truc (structural protein-VP)
(Reed & cs., 1988).

Bénh do CPV-2 lan diu tién dugdc ghi nhan
vao cudi nhiing nam 70 cua thé ki XX (Appel &
cs., 1979). K& tit khi ca bénh d4u tién xudt hién,
CPV-2 da xuat hién nhiing dot bién trén doan
gen VP2 va dua trén co sé sy khac biét dudc
quan sat thay tai vi tri amino acid 426 da tao ra
nhiing bién ching méi bao gém: CPV-2a
(426Asn), CPV-2b (426Asp) va CPV-2c
(426Glu). Cho dén nay, ca ba bién chung da
duge ghi nhan trén toan thé giéi, véi ti 1& luu
hanh va phan bs khac nhau gitia cac vung dia ly
(Mira & cs., 2018b). Mzc du gen VP2 cua CPV-2
da dugc nghién c@tu tuong ddi tét nhung viéc
nghién ctu cac bién thé di truyén ciia gen NS
van con han ché. Gen NS c6 lién quan dén su
sao chép cta virus, déng géi ADN, gay doc té&
bao va kha ning giy bénh (Wang & cs., 1998;
Niskanen & cs., 2010; Nikanen & cs., 2013).

0 Viét Nam, theo Hoang & cs., (2019), ca
bénh trén ché dau tién do CPV-2 dugc cho la
phat hién vao nam 1994. Cho dén nay ca ba
bién chung CPV-2a, CPV-2b va CPV-2c da duge
phat hién tai Viét Nam (Hoang & cs., 2019;
Nakamura & cs., 2004), trong d6 bién chtung gay

bénh phd bién nh4t trong nhitng ndm gan day la
CPV-2c (Hoang & cs., 2019). Mic du & Viét Nam
da c6 mot s6 nghién citu khoa hoc phan tich vé
nhiing bién d6i di truyén cta cac ching CPV-2
da va dang gly bénh trén dan ché nudi tai Viét
Nam, nhung nhiing nghién ctu nay chu yéu tap
trung vao giai m& va phan tich gen VP2 cua
CPV-2 (Nakamura & cs., 2004; Hoang & cs.,
2019; Doan & cs., 2021). Nhiing nghién ctu vé
giai ma va phan tich toan bo bd gen cia CPV-2
con it, theo hiéu biét cta ching tbi thi cho dén
nay chi ¢6 duy nhit mot céong b6 khoa hoc cua
Nguyen & cs., (2021) vé gidi ma hé bd gen cia
CPV-2 phan lap dugc tai Viét Nam trong giai
doan 2017-2018. Két qua nghién ctu thu dudc
cua Nguyen & cs., (2021) cho thay nhiing bién
d6i di truyén ctia CPV-2 dién ra trén ca gen mé
hoéa cho protein cdu tric va phi cdu tric, cu thé
su thay thé& cho mbi vi tri nucleotide (nt) ddi véi
gen ma héa cho protein ciu trdc 1a 3,06 x 10
nt/ndm va doéi v6i gen méa héa cho protein phi
ciu trdc la 3,16 x 10* nt/ndm. Do CPV-2
thuong xuyén c6 nhiing bién ddi vé di truyén dé
hinh thanh nén nhiing bién chung virus mdi, vi
vay rat can nhiing nghién ctu lién tuc vé giai
ma va phan tich hé gen ciia CPV-2 dé xac dinh
duge ngudn goc tién héa va su bién déi di truyén
cua cac chung CPV-2 da va dang gay bénh trén
ché theo khong gian va thoi gian khac nhau.
Trong nghién ctiu nay, mot s6 chiing Parvovirus
phan lap dudgc tu ché bi bénh nubi tai Ha Noi,
Bic Giang, Béc Ninh, Ha Nam va Vinh Phic
trong giai doan 2018-2020 da dugc giai trinh tu
va phén tich trinh tu hé gen.

Bang 1. Théng tin cac chung CPV st dung trong nghién cttu

Chuing virus Thoi gian thu thap mau Gibdng ché Tuébi (thang) Dia phuong
VNUA/CPV152 09/2018 Poodle 3 Ha Noi
VNUA/CPV153 09/2018 Poodle 5 Vinh Phuc
VNUA/CPV175 11/2019 Nhat lai 7 Bac Giang
VNUA/CPV376 11/2019 Cho ta 2 Bac Ninh
VNUA/CPV379 04/2020 Phéc 7 Vinh Phuc
VNUA/CPV380 04/2020 Ché dém 3 Ha Noi
VNUA/CPV384 05/2020 Akita 6 Bé&c Ninh
VNUA/CPV385 06/2020 Cho lai 2 Ha Nam
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Bang 2. Théng tin cac cip méi st dung trong nghién ciu

Tén mdi Trinh ty (5-3") Vi tri K'C'Zb“’;)” 6c Nniet i%g)an met
CPV 1F CTTCTTGTCTTTGACAGAGTGAA 204.246 1198 55
CPV 1R TGCTATAGCGTGACAA ACTTTA 1399-1420

CPV 2F ATCTTGCAAATTCTAGAACATGTCA 1344-1368 843

CPV 2R TTGCACGTCTTTGTGAGTAAC 2165-2185

CPV 3F ACGTAGTGGACCTTGCACTGGAA 2079-2101 776

CPV 3R GATCCTGTAGCTCTTTCATTTCT 2831-2853

CPV 4F AATCTTGCACCAATGAGTGA 2774-2793 1169

CPV 4R TGACCATGTTGTCTACCAAATGCAT 3918-3942

CPV 5F TATGAGACCAGCTGAGGTTGGTTA 3775-3798 821

CPV 5R AATTTTTCTAGGTGCTAGTTGATATGTAAT 4566-4595

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Tam ching virus CPV-2 khac nhau
(VNUA/CPV152, VNUA/CPV153, VNUA/
CPV175, VNUA/CPV376, VNUA/CPV379,
VNUA/CPV380, VNUA/CPV384 va VNUA/
CPV385) da dudc st dung dé giai méa toan bo hé
gen. Day 12 nhiing ching virus da dugdc phan lap
thanh cong trén méi truong té bao (két qua
khéong duge thé hién) td miu bénh phidm cua
cho bi bénh nudi tai 5 tinh thanh khac nhau ctaa
mién Bic, bao gom Ha Néi (2 mau), Vinh Phic
(2 mau), Bic Ninh (2 miu), Bic Giang (1 mau)
va Ha Nam (1 miu). Théng tin chi tiét vé cac
chiing virus st dung trong nghién ctu dugc
trinh bay 6 bang 1.

2.2, Phuong phap nghién citu

2.2.1. Tach chiét ADN téng s6

DNA téng sd dudc chiét tach bang bo kit
QIAamp DNA Mini Kit (Qiagen), quy trinh dude
thuc hién theo huéng dan cta nha san xuit.
Mau ADN sau tach chiét dugc bao quan ¢ -20°C

2.2.2, Phuong phap PCR

Mau DNA sau khi tach chiét sé dugc su
dung cho phan tng PCR. Thanh phin mot
phan tng PCR bao goém: 10ul 2X PCR Master
Mix solution (iNtRON); 1ul méi xudi; 1pl méi
ngudc; 3ul ADN va 5ul nuée tinh khiét khong
chiia enzyme phan cit ADN va ARN. Chu trinh
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phan ting PCR dudc thuc hién nhu sau: 95°C
trong 5 phut; 35 chu trinh (95°C 30 giay; 55°C
30 gidy; 72°C 1 phut); pha kéo dai 72°C trong 7
phit va bao quan san phadm & 4°C. Céc cip moi
st dung trong nghién c@u nay la nhiing cip
moi da dugc cong bo truée ddy (Moon & cs.,
2020). Thong tin chi tiét vé cac cép mdi duge
thé hién trong bang 2.

2.2.3. Giai trinh tu bé gen va x4y dung cay
sinh hoc phan tu

Dé giai trinh tu bo gen CPV-2, nam cép moi
d#c hiéu khac nhau da duge st dung dé nhéan
lén 5 doan gen khac nhau ctua hé gen CPV-2
(Bang 2). San phdm PCR thu dugc da dudc giai
trinh tu bdi céng ty 1°* BASE DNA Sequencing
(Malaysia). Cac trinh tu dudc can chinh va so
sanh  biang phan mém Geneious 10.0
(https://www.geneious.com/prime) va BioEdit.
Cay sinh hoc phan tit dude phan tich bang phan
mém MEGA X (Kumar & cs., 2018), st dung
phuong phap Neighbor-Joining v61 gia tri
Bootstrap 12 1000. Céac chung CPV-2 tham
chiéu st dung trong nghién ctu dugc thu thap
tu dii liéu ngan hang gen thé giéi (GenBank).

3. KET QUA VA THAO LUAN

3.1. Két qua nhan cac doan gen cta CPV-2
bang phan iing PCR

Trinh tu hé gen cuia CPV-2 c6 chiéu dai
khoang 5,2kb, ma héa cho 2 protein phi ciu tric
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(NS1 va NS2) va 2 protein cau tric (VP1 va
VP2) (Reed & cs., 1988). D& giai ma dudgc toan
bo hé gen ctia CPV-2, nam cip mdi dac hiéu bat
cap 6 cic vi tri khac nhau va trai dai toan b hé
gen da dugc thiét k& (Bang 2) (Moon & cs.,
2020). Két qua phan ting PCR cho thay ca 5 cip
moi déu hoat dong t6t va nhan lén 5 doan gen
dic hiéu khac nhau véi kich thuée 1a 1198, 843,
776, 1169 va 821 bp, tuong ting véi cac cip moi
CPV-1F/1R, CPV-2F/2R, CPV-3F/3R, CPV-
4F/4R va CPV-5F/5R. Cac san pham PCR thu
dudc nay cé kich thudec dung véi kich thuée da
dudge cong bo trude day (Moon & cs., 2020). Nhu
vay budc nhan cac doan gen trai dai toan bo hé
gen cia CPV-2 biang phuong phap PCR da
thanh céng (Hinh 1).

3.2. Két qua phan tich trinh ty nucleotide
va amino acid cua cac chung CPV-2

Két qua gidi trinh tu gen, qua phan tich cho
thay trinh tu hé gen thu dudc cia cac mau CPV-
2 ¢6 chiéu dai 1a 4269 nucleotide (nt), bao gbém
hai khung doc mé (ORF) m& héa cho NS (2007
nt) va VP (2256 nt), trong d6 doan gen VP2 c6
chiéu dai 1755 nt. K&t qua phan tich va so sanh
vé trinh tu hé gen cho thay 8 chiing virus trong
nghién ciu nay c6 mic do tuong dong véi nhau
vé trinh tu nt dao déng tit 99,8-100% va trinh tu
amino acid (aa) dao déng ti 99,7-100%. Khi so
sanh vé trinh tu hé gen cta cac chung CPV-2
trong nghién ctiu nay véi mot s6 chung CPV-2
khac cua Viét Nam da dudc cong bo trude day,
mic do tuong dong vé trinh tu nt dao dong ti
98,7-99,8% va aa dao dong tit 98,5-99,9%. Cu
thé, mic do tuong dong vé trinh tu hé gen cuaa
cac chung CPV-2 trong nghién ctiu nay véi
ching CPV/dog/HCM/22/2013 (GenBank:
LC214970) thudc bién thé (Genotype) 2a phan
lap tai Thanh phé H6 Chi Minh nam 2013 dao
dong tir 98,7-98,8% vé nt va 98,5-98,8% vé aa.
D6 v6i chting CPV-2 thudc bién thé 2¢ phan lap
tai Thanh phd H6 Chi Minh ndm 2013 1& chtng
CPV/dog/HCM/7/2013 (GenBank: L.LC214969) va
ching HNO7 (GenBank: MT106228) phan lap
tai Ha N61 nam 2017 (Nguyen & cs., 2021), mtc
do6 tuong dong vé nt dao déng tir 99,6-99,8% va
aa dao dong 99,5-99,9%. Tuong tu, khi so sanh

v6i mot s6 ching CPV-2 thudc cac bién thé 2a, 2b
va 2c¢ khac nhau phén lap duge tai My, Trung
Quéc, Y va Dic, mtic do tuong dong vé trinh tu nt
dao dong tu 98,9-99,9% va aa dao dong tu
98,5-100%. Trong s6 cac chung CPV-2 tham
chiéu nuéc ngoai thi cac ching CPV-2 trong
nghién ctiu nay c6 mic d6 tuong dong vé trinh tu
hé gen cao nhit véi chung CPV/IZSSI/2743/17
(GenBank: MF510157) phan lap duge tit ¥ ndm
2017, tuong déng 99,9% vé nt va 99,8-100% vé aa
(Bang 3).

Mbt s6 nghién ctiu gan day cho thay cac dot
bién di truyén dién ra d nhiéu vi tri khac nhau
trén ci doan gen ma hoa cho protein ciu tric va
protein phi ciu tric cia CPV-2, khong tap trung
d mét khu vuc trinh ty gen nhat dinh (Moon &
cs., 2020; Nguyen & cs., 2021). K&t qué phan tich
vé trinh tu nt cia hé gen trong nghién ctiu nay
ciing cho thay cé su thay thé nt dién ra trén ca
trinh tu gen ma hoéa cho protein cdu tric va
protein phi ciu tric caa CPV-2. Cu thé trén
trinh tu gen VP2, chung VNUA/CPV152 va
VNUA/CPV153 sai khac v6i 6 chting con lai tai vi
tri nt 445 (G < A). Trén trinh tu gen NS, ching
VNUA/CPV175 va VNUA/CPV376 sai khac v6i 6
chiing con lai tai vi tri nt 75 (T < C), 376 (G &
A) va 939 (A & G). Chung VNUA/CPV380 c6 5 vi
tri nt sai khéc so véi cac chung VNUA/CPV/152,
VNUA/CPV153, VNUA/CPV175 va
VNUA/CPV376, bao gom vi tri nt 920 (A < C)
trén trinh tu gen NS va vi tri nt 633 (T <> C), 645
(T < C), 846 (T <> C) va 1341 (A <> G) trén trinh
tu gen VP2. Tuong tu trén doan gen NS, chiing
VNUA/CPV384 va VNUA/CPV385 sai khac véi 6
ching con lai tai vi tri nt 51 (G <> A), 1599 (T <>
G) va 1790 (T < C).

Két qua phan tich vé trinh tu aa suy dién
(deduced aa) cho thay c6 31 vi tri sai khac vé aa
khi so sanh 8 chiing CPV-2 trong nghién ctiu
nay véi nhau va véi cac chung tham chiéu khac
(Bang 4). Cu thé két qua phan tich trinh tu aa
cua gen VP2 cho thay, mic du c6 16 vi tri dot
bién nt nhung chi c¢6 8 vi tri dot bién thay thé
lam thay d6i trinh tu amino acid: 5 (Ala < Gly);
87 (Met <> Leu), 101 (Ile <> Thr), 267 (Phe <
Tyr), 300 (Ala < Gly), 370 (Gln < Agr), 426
(Asn < Glu), 447 (TIle <> Met). M6t nghién ctu
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truée day cia Hoang & cs., (2019) ciing cho thay
6/15 vi tri dot bién nt lam thay ddi trinh tu aa
cua gen VP2 cua cac chung PCV-2 phén 14p tai
Viét Nam trong giai doan tif thang 11/ 2016 dén
thang 2/2018. Cac dot bién thay thé& aa dién ra 6
cac vi tri khadc nhau (5: Ala < Gly; 267:
PheTyr; 324: Tyr <> Ile; va 370: Gln <> Agr)
trén trinh tu gen VP2 cua ciac chung CPV-2c
cling d& duge cong bd trude day tai Trung Qudc
(Wang & cs., 2016; Zhao & cs., 2017), Dai Loan
(Chiang & cs., 2016; Lin & cs., 2017) va Han
Quéc (Moon & cs., 2020). Vi tri dot bién aa 370:
Gln < Agr ctua chung CPV-2c dudc cong bs 1an
diu tién tai Trung Quoc ndm 2014 (Guo & cs.,
2013). Cac vi tri dot bién aa ndm trong viung tit
vi tri aa 359 dén 375 ctia gen VP2 dudgc cho 14 c6
thé anh hudng dén pham vi vat chlit cAm nhiém
12 ché ho#ic méo cia CPV-2c va gy ngung két
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héng cau ctia vat chu (Simpson & cs., 2000). Két
qua phan tich trinh ty aa ctia gen VP2 trong
nghién ct@tu nay cho thdy aa & vi tri 370 cua
chting virus VNUA/CPV152 phéan lap dudc tai
Ha No6i nam 2018 1a Gln, trong khi 7 ching
virus con lai trong nghién ctiu nay cting nhu cac
chiing CPV-2¢c da dugc cong bo trudec day béi
Nguyen & cs. (2021) déu la Agr. Phat hién nay
cho thay nhiing chiing CPV-2c phan lap dugc
trén cho tai Viét Nam trong nhiing nam gan day
¢6 thé c6 dic tinh sinh hoc khac nhau va pham
vi vat chit cdAm nhiém ciing sé khac nhau. Tu
nghién ctu nay cho thay nhiing nghién ctu
mang tinh lién tuc va cap nhat vé cac dic diém
sinh hoc va sinh hoc phan ti theo khong gian va
thoi gian khac nhau cia cac ching CPV-2 da va
dang gAy bénh trén cho, ciing c6 thé trén méo 1a
rit quan trong va can thiét.

843
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Ghi chi: Hinh A, B, C, D va E la san pham PCR thu dugc tuong tng vdi cdc cdp moi CPV-1F/1R, CPV-2F/2R,
CPV-3F/3R, CPV-4F/4R va CPV-5F/5R. M: Marker DNA. A; Giéng 1-8 Ila 8 chiing virus tuong iing

VNUA/CPV152, VNUA/CPV153, VNUA/CPV175,

VNUA/CPV376, VNUA/CPV379, VNUA/CPV380,

VNUA/CPV384 va VNUA/CPV385; Giéng NC: Déi chiing 4m; Giéng PC: Péi chiing duong (su dung ching

HN7AA, ma s6 GenBank: MK357734).

Hinh 1. K&t qua chay dién di trén gel agarose dé kiém tra sain pham PCR
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Nhiing nghién ctiu trudc day cting cho thay
vi tri aa 426 trén trinh tu protein VP2 déng vai
tro quan trong trong viéc chia CPV-2 thanh 3
type khac nhau: CPV-2a, CPV-2b va CPV-2c.
Cu thé & vi tri aa 426, chung CPV-2a la
Asparagine (Asn), chung CPV-2b la Aspartic
acid (Asp) va CPV-2c la Glutamic acid (Glu)
(Buonavoglia & cs., 2001; Parrish & cs., 1991).
Cac type CPV-2a, CPV-2b va CPV-2c¢ khac
nhau dugc cho 1a ¢6 cac déc tinh sinh hoc khac
nhau va khac so véi chung CPV-2 géc ban dau.
Cac type CPV-2a, CPV-2b va CPV-2c nay cb
thé 1ay nhiém trén meéo (Truyen va Parrish.,
1992). Chiing CPV-2c¢ giy bénh viém rudt tiéu
chay trén ché da dude ghi nhan 6 nhiéu qudc
gia trén thé giéi, bao gém cac nuéc Bic My,
Nam My, chau Au, chau Phi va chau A (Doan
& cs., 2021; Kang & cs., 2008; Ohshima & cs.,
2008). O Viét Nam, chiing CPV-2¢ giy bénh
trén ché da dugec ghi nhan lan dau tién niam
2004 (Nakamura & cs., 2004). Nhiing cong bo
khoa hoc gin day tai Viét Nam ciing cho thay
chung CPV-2c 1a chting luu hanh phd bién
nhat (Hoang & cs., 2019; Nguyen & cs., 2021).
Trong nghién ctiu nay 8 chiing CPV-2 thu thap
dugc trong giai doan 2018-2020 déu thudc
CPV-2¢ (Bang 4). Nhu vay cac két qua cap
nhat thu dugc tu nghién cliu nay cung véi cac
két qua nghién ctu da dugc cong bd gan day
(Hoang & cs., 2019; Doan & cs., 2021; Nguyen
& cs., 2021) mot 1an niia cho thdy cac chung
CPV-2 dang luu hanh va giy bénh trén dan
ché tai Viét Nam trong nhiing nim gan day
hau hét thuoc vé chuing CPV-2c.

Protein phi cdu tric (NS) duge cho 1a lién
quan dén kha ning gay doc t& bao va kha ning
gdy bénh cua CPV-2 (Wang & cs., 1998;
Niskanen & cs., 2010; Nikanen & cs., 2013).
Tuy nhién nhiing théng tin khoa hoc cong bs vé
trinh ty aa cua NS ciing nhu dot bién di truyén
trén NS con nhiéu han ché& (Moon & cs., 2020).
Mot s6 cong bo khoa hoc gan day cho thay cac
dot bién di truyén dién ra trén cad NS caa CPV-
2 (Moon & cs., 2020; Nguyen & cs., 2021). Két
qua phén tich trinh tu aa ctia NS cho thay céc
chung CPV-2 trong nghién ctiu nay c6 it nhat 4
vi tri dot bién aa (60: Ile<>Val; 544: Tyr<>Phe;

545: Glu«~»Val; 630: Leu<>Pro) khi so sanh véi
cac chung virus thudc CPV-2 néi chung va
CPV-2¢ noéi riéng phén lap duge trude day trén
thé& gidi va Viét Nam (Bang 4). Cac két qua thu
dugc trong nghién ctiu nay ciung véi mot sé
nghién ctiu gan day (Moon & cs., 2020; Nguyen
& cs., 2021) cho thdy cac nghién ctu vé tién
ho4 ciing nhu dich t& hoc phan ti cta cac
chung PCV-2 trong thdi gian t6i cAn gidi ma
toan bo hé gen ctia CPV-2 thay vi chi giai ma
gen VP2 nhu dai da s6 cac cong bd khoa hoc
trude day (Doan & cs., 2021; Geng & cs., 2015,
Hoang & cs., 2019, Kang & cs., 2008; Ohshima
& cs., 2008).

33. Két qua xAy dung cAy pha hé
(Phylogenetic tree)

Mot nghién ciu méi dude cong bd gan day
cua Nguyen & cs., (2021) khi phan tich cay
pha hé dua trén toan bd trinh tu nucleotide
(nt) cta bd gen cua 199 chung CPV-2 khac
nhau phén lap dugc trong giai doan t& nam
1978-2019 cho thay cac ching CPV-2 trén thé
gi6i duge chia thanh 2 nhanh chinh 14 nhanh
chau Au va nhanh chau A. Nhanh chinh chau
Au lai duge phan nhéanh ti€p thanh 3 nhanh
nhé khac nhau 1a WT-I, WT-II va WT-III va
nhanh chinh chau A lai duge phan nhanh tiép
thanh 4 nhanh nhd khac nhau 1a Asia-1, Asia-
2, Asia-3 va Asia-4 (Nguyen & cs., 2021). Két
qua xay dung cdy pha hé duya trén toan bo
trinh tu nt cia hé gen cho thiy t4t ca 8 chung
CPV-2c trong nghién c@iu nay déu thudc
nhanh Asia-4 (Hinh 2), cing nhanh phat sinh
v6i cac chung CPV-2c¢ phan lap dudc tai Viét
Nam trong giai doan 2017-2018 (Nguyen &
cs., 2021) va chung CPV/IZSSI/2743/17
(GenBank: MF510157) phan lap tai Y nam
2017 (Mira & cs., 2018a). Nhu vay két qua xay
dung ciy pha hé trén c6 s6 st dung toan bo
trinh tu nt cia hé gen ciia CPV-2 cho thay tat
ca cac chung CPV-2c phan 1ap dugc tai Viét
Nam trong giai doan 2017-2018 (Nguyen &
cs., 2021) va cac chung CPV-2c¢ trong nghién
nay phén lap dugc trong giai doan 2018-2020
déu thudc nhanh Asia-4.

619



Giai ma va phan tich hé gen cla Parvovirus phan lap dwoc trén ché tai mot sé tinh phia Bic Viét Nam

Bang 3. Ti 1é tuong dong vé trinh tu nucleotide (NT) (duéi dudng chéo) va amino acid (AA) (trén dudng chéo)

cua cac chung CPV-2 trong nghién citu nay véi cac ching CPV-2 tham chiéu khac

Chaing virus 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
EU659117/CPV2/USA/1980 99,2 99,0 98,7 988 988 992 993 994 990 98,7 987 985 994 986 985 98,7 98,7 986 986 985 985
KR002795/CPV-2a/China 2013 99,3 996 99,1 991 991 995 995 995 992 990 99,0 988 995 989 988 990 99,0 989 989 988 988
JX660690/CPV2a/China 2011 994 994 99,2 992 992 993 992 993 993 989 989 988 993 988 988 989 989 988 988 988 988
LC214970/CPV2a/Vietnam 2013 99,0 99,1 994 98,8 98,8 990 988 99,0 99,0 987 988 987 99,0 988 987 987 987 986 986 985 985
JQ686671/CPV2a-new/China 2011 99,1 99,2 99,2 98,9 100 991 990 991 99,7 99,0 98,7 988 992 989 988 990 990 989 989 0988 98,8
KF676668/CPV2a /China 2009 99,1 992 993 99 999 99,1 99,0 991 99,7 990 98,7 988 992 989 988 99,0 990 989 989 988 988
MG434745/CPV2alltaly 2017 994 994 994 991 991 991 995 99,5 991 990 988 988 995 989 988 990 99,0 989 989 99,0 990
MF177226/CPV2b/ltaly 1999 99,6 994 994 990 992 992 995 996 99,2 990 988 988 995 989 988 99,0 990 989 989 988 988
AY742934/CPV2b/Germany 1995 99,6 99,3 994 99,0 99,1 991 994 997 99,4 99,0 99,0 989 99,7 990 989 990 99,0 99,0 99,0 989 98,9
JQ268284/CPV2b-new/China 2011 99,2 99,3 994 992 996 99,7 992 993 993 99,0 989 989 993 990 989 99,0 990 99,0 99,0 989 989
MF510157/CPV2c/lItaly 2017 991 99 991 988 991 991 99,1 992 992 992 99,7 99,8 991 999 998 100 100 99,9 999 99,8 99,8
LC214969/CPV2c/Vietnam 2013 989 988 989 0988 988 988 988 99,0 990 989 997 99,8 99,1 99,7 99,7 99,7 99,7 996 996 995 995
MT106228/CPV2c/Vietnam 2017 989 98,8 989 98,8 989 989 989 990 99,0 990 99,8 998 99,0 99,9 998 99,8 998 99,7 99,7 99,7 997
MF177239/CPV-2c/lItaly 2001 99,6 993 993 991 991 991 994 996 996 993 992 99,0 99,0 99,0 99,0 99,1 991 990 99,0 99,0 99,0
VNUA/CPV152 2018* 99,0 99,0 990 988 990 99,0 990 991 991 991 999 99,7 99,7 991 999 999 999 998 998 99,7 997
VNUA/CPV153 2018* 99,1 99,0 990 988 990 99,0 990 992 99,1 991 999 99,7 998 992 999 99,8 99,8 99,7 99,7 99,7 99,7
VNUA/CPV175 2019* 99,1 99,0 990 988 990 991 99,0 992 991 992 999 996 99,7 992 999 999 100 99,9 999 998 998
VNUA/CPV376 2019* 99,1 99,0 990 988 990 991 99,0 992 991 992 999 996 99,7 992 999 999 100 99,9 999 99,8 99,8
VNUA/CPV379 2020* 99,0 989 990 987 990 99,0 990 991 99,1 991 999 996 99,7 99,1 998 99,8 998 99,8 99,8 99,9 99,9
VNUA/CPV380 2020* 99,1 99,0 990 988 990 991 990 992 99,1 992 999 99,6 99,7 992 999 999 999 999 998 99,7 99,7
VNUA/CPV384 2020* 99,1 989 990 988 990 99,0 991 992 991 991 999 996 99,7 992 998 998 998 998 99,8 998 100
VNUA/CPV385 2020~ 99,1 989 990 988 990 99,0 991 992 991 99,1 999 99,6 99,7 992 998 99,8 998 998 998 99,8 100

Ghi chu: * Céc chung virus phan lap dugc trong nghién ciiu nay.
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Bang 4. So sanh trinh tu nucleotide (NT) va axit amin (AA)
cua cac chung CPV-2 trong nghién cttu nay véi cac chung CPV-2 tham chiéu khac

VP
Gen NS
VP1 VP2
Vi tri Nucleotide 178-180 1630- 1633- 1888- 46-48 91-93 100- 463- 13-15 257- 302- 799- 898- 1108-  1276- 1339-
1632 1635 1890 102 465 259 303 801 900 1110 1278 1341
Vi tri Amino acid 60 544 545 630 16 31 34 155 5 87 101 267 300 370 426 447

EU659117/CPV2/USA/1980

KR002795/CPV-2a/China 2013

JX660690/CPV2a/China 2011

LC214970/CPV2a/Vietnam 2013

JQ686671/CPV2a-new/China 2011

KF676668/CPV2a/China 2009

MG434745/CPV2alltaly 2017

MF177226/CPV2b/ltaly 1999

AY742934/CPV2b/Germany 1995

JQ268284/CPV2b-new/China 2011

MF510157/CPV2c/lItaly 2017

LC214969/CPV2c/Vietnam 2013

MT106228/CPV2c/Vietnam 2017

ATT (lle) TAT (Tyr) GAA CTT GTA TGT ATA GCC GCA ATA ATT TTT GCT CAA AAT ATA
(Glu) (Leu) (val)  (Cys) (lle) (Ala) (Ala) (Met) (lle) (Phe) (Ala) (GIn) (Asn) (lle)

ATT (le) TAT(Ty) GAA CTT GTA TGT ATA GCC GCA ATT ACC TIT GGT CAA AAT  ATA
(Glu) (Leu) (Val) (Cys) (le) (Ala) (Ala) (Leu) (Thr) (Phe) (Gly) (GIn) (Asn) (lle)

ATT (lle) TAT (Tyr) GAA CTT GTA TGT ATA GCC GCA ATT ACC TAT GGT CAA AAT ATA
(Glu) (Leu) (val)  (Cys) (lle) (Ala) (Ala) (Leu) (Thr) (Tyr) (Gly) (GIn) (Asn) (lle)

ATT (lle) TAT (Tyr) GAA CTT GTA TGT ATA ACC GCA ATT ACC TAT GGT CAA AAT ATA
(Glu) (Leu) (val)  (Cys) (lle) (Thr) (Ala) (Leu) (Thr) (Tyr) (Gly) (GIn) (Asn) (lle)

ATT (le)  TTT GTA CTT GIG TGT ATA GCC GCA ATT ACC TAT GGT CAA  AAT  ATA
(Phe)  (val) (Leu) (vVal) (Cys) (le) (Ala) (Ala) (Leu) (Thr) (Tyn)  (Gly) (GIn) (Asn)  (lle)

ATT (lle) T GTA CTT GTG TGT ATA GCC GCA ATT ACC TAT GGT CAA AAT ATA
(Phe) (Val) (Leu) (val)  (Cys) (lle) (Ala) (Ala) (Leu) (Thr) (Tyr) (Gly) (GIn) (Asn) (lle)

ATT (lle) TTT GAA CTT GTA TGT ATA GCC GCA ATT ACC TTT GGT CAA AAT ATA
(Phe) (Glu) (Leu) (val)  (Cys) (lle) (Ala) (Ala) (Leu) (Thr) (Phe)  (Gly) (GIn) (Asn) (lle)

ATT (le)  TTT GAA CTT GTA TGT ATA GCC GCA ATT ACC TTT GGT CAA GAT ATA
(Phe)  (Glu) (Leu) (val) (Cys) (le) (Ala) (Ala) (Leu) (Thr) (Phe) (Gly) (GIn) (Asp)  (lle)

ATT (lle) TAT (Tyr) GAA CTT GTA TGT ATA GCC GCA ATT ACC 17T GGT CAA GAT ATA
(Glu) (Leu) (val)  (Cys) (lle) (Ala) (Ala) (Leu) (Thr) (Phe)  (Gly) (GIn) (Asp) (lle)

ATT (lle) TAT (Tyr) GTA CTT GTG TGT ATA GCC GCA ATT ACC TAT GGT CAA GAT ATA
(Val) (Leu) (val)  (Cys) (lle) (Ala) (Ala) (Leu) (Thr) (Tyr) (Gly) (GIn) (Asp) (lle)

GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CAA GAA ATA
(Phe) (Val) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (GIn) (Glu) (lle)

GTT (Val) TAT (Tyr) GAA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATA
(Glu) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (lle)

GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATA
(Phe) (Val) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (lle)
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VP
Gen NS
VP1 VP2

MF177239/CPV-2c/Italy 2001 ATT (lle) TAT (Tyr) GAA CTT GTG TGT GTA GCC GGA ATT ACC TTT GGT CGA GAA ATA
(Glu) (Leu) (Val) (Cys) (Val) (Ala) (Gly) (Leu) (Thr) (Phe) (Gly) (Agr) (Glu) (lle)

VNUA/CPV152 2018* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CAA GAA ATA
(Phe) (Vval) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (GIn) (Glu) (lle)

VNUA/CPV153 2018* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATA
(Phe) (Vval) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (lle)

VNUA/CPV175 2019* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATA
(Phe) (Val) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (lle)

VNUA/CPV376 2019* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATA
(Phe) (Val) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (lle)

VNUA/CPV379 2020* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATG
(Phe) (Vval) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (Met)

VNUA/CPV380 2020* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATA
(Phe) (Val) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (lle)

VNUA/CPV384 2020* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATG
(Phe) (Val) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (Met)

VNUA/CPV385 2020* GTT (Val) TTT GTA CCT GTG TAT GTA ACC GGA ATT ACC TAT GGT CGA GAA ATG
(Phe) (Val) (Pro) (Val) (Tyr) (Val) (Thr) (Gly) (Leu) (Thr) (Tyr) (Gly) (Agr) (Glu) (Met)

Ghi chi: * Céc chiing virus phan lap dugc trong nghién ciiu.
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M38245/CPV2/USA/1990
EUB59116/CPV2/USA1M979
EUB59117/CPV2/USA/1980
JN867614/CPV-2a/USA 2014
JNB67618/CPV-2a/USA 2014
D26079/CPV2alJapan 1993
3q MF177224/CPV2alltaly 1997
:Y742934JCF'V2NGermany 1995

201 MF177226/CPV2bltaly 1999
| Jl_— MF177225/CPV2b/italy 1998 Western
MF177239/CPV-2c/ltaly 2001
L MF177234/CPV-2c/ltaly 2003
= L MF177243/CPV-2c/Argentina 2008
KUS08693/CPV-2c/Australia 2015
MF177256/CPV2b/Brazil 2013

29 '_—
MF177258/CPV2b/Brazil 2013

KX774251/CPV-2b/Brazil 2015

b 3 Ij
] 2 KX774249/CPV-2b/Brazil 2015 B

o MG434742/CPV-2alltalya 2017
4EMG434744ICPVZEHV‘JI\/ 2017

as | MG434745/CPV2alltaly 2017
LC270892/CPV2blJapan 2017
KX434454/CPV2alltaly 2009
KRO002797/CPV-2¢/China 2013
KR002794/CPV2a/China 2013
KR002795/CPV-2a/China 2013
EF011664/CPV-2a/China 2004
JX660690/CPV2a/China 2011 -

MH106698/CPV2a/China 2015

MF134808/CPV2alChina 2017
MT106238/CPV2a/Vietnam 2018

LC214970/CPV2a/Vietnam 2013
Asia 2

KF638400/CPV-2c/China 2010
MHA4T76586/CPV2a/China 2017
KM457102/CPV2alUruguay 2010
KRO02802/CPV2a/China 2014
87 | JQB86671/CPV2a-new/China 2011
% | | Ja686671/CPV-2a/China 2011

# |l kF676668/CPV2a-new/China 2009
= KRO02793/CPV-2b/China 2013
L JQ268284/CPV2b-new/China 2011
—— KRD02800/CPV2a/China 2014
MF510157/CPVz2c/ltaly 2017 7
A VNUACPV380 2020
A VNUACPVIT5 2019 Asia
A VNUAICPV3TE 2019
A VNUNGCPV152 2018
A VNUACPVIS3 2018
A VNUAICPV379 2020
A VNUAICPV384 2020
A VNUACPV3ES 2020
MT106236/CPV2c/Vietnam 2018 .
MT106228/CPV2c/Vietnam 2017 Asia 4
MT106233/CPV2c/Vietnam 2018
LC214969/CPV2c/Vietnam 2013
MT106237/CPV2c/Vietnam 2018
MT106234/CPV2c/Vietnam 2018
I: MT106235/CPV2c/Vietnam 2018
MT106229/CPV2c/Vietnam 2017
" MT106231/CPV2c/Vietnam 2017
MT106230/CPV2c/Vietnam 2017
MT106232/CPV2c/Vietnam 2018 |

Asia 1

69

Asia 3

74

60

o7 47

—

0.0020

Ghi chu: Nhiing chung Parvovirus st dung trong nghién citu nay duogc dinh ddu hinh tam gidc mau dé.
Hinh 2. Xay dung cay pha hé dya trén trinh ty nt ciia hé gen cta cac chung virus CPV-2
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4. KET LUAN

D4 giai ma thanh coéng trinh tu hé gen caa
8 chting CPV-2 ti mau bénh phim cta ché méc
bénh nudi tai Ha Néi, Vinh Phic, Bic Ninh, Béc
Giang va Ha Nam trong giai doan 2018-2020.
Trinh ty hé gen thu dudc cua cac chung CPV-2
c6 chiéu dai 1a 4269 nucleotide (NT), bao gom
hai khung doc mé (ORF) ma héa cho NS (2007
nt) va VP (2256 nt), trong d6 doan gen VP2 c6
chiéu dai 1755 NT. Két qua phan tich va so
sanh vé trinh tu hé gen cho thay 8 chung virus
trong nghién ctiu nay c6 mtc d6 tuong dong véi
nhau vé trinh tu nt giao déng tit 99,8-100% va
trinh ty amino acid (AA) dao dong tu
99,7-100%. K&t qua phan tich trinh tu aa va cay
pha hé cho thiy tat ca 8 chiing CPV-2 trong
nghién ctu nay déu thudc chung CPV-2c,
genotype Asia-4. Trinh tu hé gen ctia 8 chung
CPV-2c trong nghién citu da dudc cong bo trén
ngan hang gifi liéu GenBank, ma sb truy cap
1a OK094438 - OK094445.
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