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TOM TAT

Circovirus da dwoc phat hién & nhidu loai dong vat, trong doé co loai lgn. Hién tai, chi c6 PCV2 duoc chirng
minh la can nguyén gay bénh & lon. Tlr ndm 2015, mét loai virus mai véi tén goi Porcine circovirus 3 (PCV3) da
dwoc phat hién & lon méc hoi chirng viém da - than va hoi chirng rdi loan sinh san. Hién nay PCV3 da dwoc phat
hién & nhiéu nwéc chan nudi lon trén thé gi6i. Nghién ctru nay dwoc thwc hién nham phat hién sw c6 mat va lvu
hanh clia PCV3 & dan lon nudi tai mién Béc Viét Nam. Két qua sang loc 135 mau thu thap & 7 tinh mién Béc trong
n&m 2011, 2016 - 2017 da phat hién dwoc 6 mau dwong tinh (chiém ty & 4,44%) & Ha Noi va Hung Yén. 5/6 chling
PCV3 dwoc gidi trinh tw thanh cong co chidu dai gen ORF2 |4 642 bazo, véi 39 dot bién diém va 9 dot bién 1am thay
dbi amino acid dwoc ma hoa. Két qua xay dwng cay phat sinh chiing loai cho thdy 5 chiing PCV3 ciia Viét Nam thudc
vé& nhém di truyén PCV3a, v&i 4/5 chiing duoc xép chung nhém véi cac chiing PCV3 ¢6 ngudn gdc tir Trung Quéc.

Tw khéa: Porcine circovirus 3, Ign, Viét Nam.

Investigating The Prevalence of Novel Porcine Circovirus 3 (PCV3)
in Pig Populations in The North of Vietnam

ABSTRACT

Circoviruses has been detected in diverse animal species, including sus scrofa. To date, only PCV2 is
demonstrated as a causal agent of porcine circovirus associated diseases. In 2015, a novel circovirus (Porcine
circovirus 3, PCV3) was detected for the first time from pigs suffered from porcine dermatitis and nephropathy
syndrome and reproductive failure. Since then, PCV3 has been reported in several pig producing countries. This
study was carried out to investigate the presence and the prevalence of PCV3 in the pig populations in northern
Vietnam. The PCR screening detected the presence of PCV3 in 6 out of 135 samples (4.44%) collected from 7
Northern provinces in 2011 and 2016 - 2017 and five strains were successfully sequenced. The capsid coding gene
(ORF2) of 5 strains were 642 bases in length, containing 39 point nucleotide mutations and 9 mutations were non-
synonymous. The phylogenetic analysis on the basis of ORF2 gene suggested that 5 Viethamese PCV3 strains
belonged to PCV3a genetic cluster, of which, 4 out of 5 strains were clustered closely with Chinese PCV3 strains.

Keywords: Porcine circovirus 3, pig, Vietnam.

1. DAT VAN DE

(PCV) giong
Circovirus, ho Circoviridae, 1a mot virus khong c6
v6 boc (Allan et al., 2000). C6 hai loai circovirus
luu hanh 6 lgn da dugc bigt dén 1a Porcine

Porcine  circovirus thudc
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circovirus type 1 (PCV1) khong giy bénh va
Porcine circovirus type 2 (PCV2) dugc coi la
nguyén nhan giy thiét hai kinh t& ning né cho
nganh chin nudi lgn (Segales et al., 2005). Cho
dén nay, cac bénh lién quan dén PCV2 dugc xac
dinh c¢6 mat & hau hét cic nude chan nudi lgn
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trén thé giéi (Rose et al., 2012), trong d6 c6 Viét
Nam (Huynh et al, 2014). Pén nam 2015, ¢ Béc
Carolina (My), mot loai virus méi véi tén goi 1a
Porcine circovirus 3 (PCV3) duge phat hién & lgn
nai mic héi chiing viem da - than va say thai
(thai gd) (Palinski et al., 2017). Su xuét hién cta
PCV3 hién dang thu hut su quan tAm nghién ctu
ctia nhiéu nha khoa hoc trén thé giéi, véi nhiéu
cdng b6 vé su luu hanh ctia PCV3 § cac nude nhu:
My (Palinski et al., 2017), Trung Quéc (Ku et al.,
2017), Han Quéc (Kwon et al, 2017), Ba Lan
(Stadejek et al, 2017) va Italy (Faccini et al.,
2017).. Hién chua c6 cong b6 nao vé su c6 mit
ctia PCV3 & dan lgn nudi tai Viét Nam. Vi vay,
nghién cttu nay dude thuyc hién nhim xéc dinh su
luu hanh va dic diém sinh hoc phan ti cda PCV3
trong dan lgn nudi tai mién Bic Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién citu

Nghién ctu duge thuc hién tai bd moén Vi
sinh vat - Truyén nhiém, Khoa Thid y, Hoc vién
Néng nghiép Viét Nam

2.2. Nguyén liéu

- Nghién ctiu nay xét nghiém mau phu tang
clia lgn cé tridu chiing nhu: cdi coc, tidu chay,
viém phéi..., cu thé:

+ MAu pht tang lgn héi ctiu cta nam 2011
(n = 60)

+ MAu héi ctiu ctia ndm 2016 (n = 68)

+ MAu dugc thu thap ctia nam 2017 (n = 7).

- Héa chdt dung tach va tinh sach ADN
téng s6 gdm: (i) dung dich ly gidi mau c6 chia
27% sucrose, 15 mM trisodium citrate, 0,15 M

NaCl, 1 mM ethylene diaminetetraacetic acid,
1% sodium dodecyl sulphate, 200 pg/ml
proteinase K; (ii) phenol-chloroform-isoamyl
alcohol (25:24:1); (iii) isopropyl; (iv) cdn 70%; (v)
dung dich dém TE (pH 8).

- Sinh ph&m, héa chit dung cho phan tng
PCR: (i) hot start PCR kit (i-StarMaster,
iNtRON Biotechnology, Han Quéc); (ii) cip méi
d4c hiéu dung phat hién va giai trinh ty gen
PCV3 dugc 14y theo nghién ctiu da cong bs (Ku
et al., 2017), v6i thong tin & bang 1.

2.4. Phuong phap nghién ciu

2.4.1. LAy miu

M4iu bénh phidm duge thu thap 1a miu gop
pht tang gdm: hach lympho, tim, phdi, gan, lach
va than. Mau dugec déng nh4t va hoa thanh
huyén dich 10% trong dém PBS 1x. Mau sau dé
duge bao quan & -70°C.

- Trinh tu gen ORF2 ma héa capsid protein
(bang 2) cta 5 chung PCV3 phan lap tai Viét
Nam va 81 chung PCV3 dugc cong bd trén
Genbank.

2.4.2. Tich va tinh sach ADN téng s6’

ADN téng s6 tit huyén dich 10% dugc tach
theo cac bude sau: (i) ly giai mau (250 pl) trong
dung dich sucrose/proteinase K (500 pl) &
56°C/90 phiit, (ii) tach pha ADN bing dung dich
phenol- chloroform- isoamyl (200 pl), (iii) tua
ADN bang isopropyl & -20°C/15 phiit, (iv) ria
sach tia ADN bing cén 70%, (v) hong kho va
hoa tan tia ADN trong 30 pl dém TE (pH 8,0).
Gifta cac buée tir (i) dén (iv) 1a buée ly tam &
12.000 vong/phtt/15 phut 6 4°C.

Bang 1. Cap méi dung phat hién va giai trinh tw PCV3

Cap méi Trinh ty méi (5 - 3) Kich thwoc Muc dich
PCV3-1-F TTACTTAGAGAACGGACTTGTAACG 649 bp Phat hién
PCV3-1-R AAATGAGACACAGAGCTATATTCAG
PCV3-genome-1-F TAGTATTACCCGGCACCTCGGAACC 1257 bp Gidi trinh ty
PCV3-genome-1-R ACAGGTAAACGCCCTCGCATGTGGG
PCV3-genome-2-F TTGCACTTGTGTACAATTATTGCG 1075 bp Gidi trinh tw

PCV3-genome-2-R

ATCTTCAGGACACTCGTAGCACCAC
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Bang 2. Trinh tu gen ORF2 cia PCV3 dung xay dung cAy phat sinh ching loai

Tén chang® Genbank Nuwoc® Tén chiing Genbank Nudc Tén ching Genbank Nuéc
RS-6 MF079253 Bra Guangdong-SG1 MF589105 TQ Shandong-2 KY778777 TQ
RS-8 MF079254 Bra Guangdong-X1 MF589118 TQ KU-1601 KY996337 HQ
Fujian-FZ MF589108 TQ Guangxi-LD4 MF589120 TQ KU-1602 KY996338 HQ
Guangdong-HZ4 MF589103 TQ Guangxi-LD5 MF589121 TQ KU-1603 KY996339 HQ
Guangdong-MX3 MF589104 TQ Guangxi-WZ MF589123 TQ KU-1604 KY996340 HQ
Guangxi-NK MF589122 TQ Henan-13 KY075988 TQ KU-1605 KY996341 HQ
Anhui-14 MF084994 TQ Hubei-610 KY354038 TQ KU-1606 KY996342 HQ
CC2016 KY421348 TQ Hubei-618 KY354039 TQ KU-1607 KY996343 HQ
CCV-A KY363870 TQ Hunan-B8 MF589124 TQ KU-1608 KY996344 HQ
CCV-B KY363871 TQ Hunan-CD33 MF589125 TQ KU-1609 KY996345 HQ
CCv-C KY363872 TQ Hunan-XHD2 MF589129 TQ PCK3-1701 MF611876 HQ
Chongqing-147 KY075990 TQ Jiangxi-1 MF589130 TQ PCK3-1702 MF611877 HQ
Chongqing-148 KY075991 TQ Jiangxi-3 MF589106 TQ PCK3-1703 MF611878 HQ
Chonggqing-150 KY075992 TQ Jiangxi-62 KY075989 TQ IH HQ
Chonggqing-155 KY075993 TQ Jiangxi-G1 MF589131 TQ SJ HQ
Chonggqing-156 KY075994 TQ Jiangxi-QN3 MF589132 TQ 2164 KX458235 My
Fujian-12 KY075987 TQ Shanghai-0706 KY865242 TQ 29160 KT869077 My
Fujian-5 KY075986 TQ Shanghai-0708 KY865243 TQ 29160-1 NC031753 My
Fujian-HWK1 MF589109 TQ YiY-1-11 KY484769 TQ MO2015 KX778720 My
Fujian-HWK2 MF589110 TQ YiY-2-11 KY484770 TQ MN2016 KX898030 My
Fujian-KP1 MF589111 TQ Guangdong-GZ MF589113 TQ SD2016 KX966193 My
GD2016 KY418606 TQ Guangxi-L2 MF589119 TQ C02017 MF162298 My
GD2016-1 KY421347 TQ Hunan-CZ MF589126 TQ MN2017 MF162299 My
Guangdong-CH MF589112 TQ Hunan-HWF2 MF589127 TQ L11-181 VN
Guangdong-HY MF589114 TQ Hunan-HWF3 MF589128 TQ L16-2931 VN
Guangdong-HY1 MF589102 TQ Jiangxi-B1 MF589107 TQ L16-2932 VN
Guangdong-JM1 MF589115 TQ Jiangxi-S1 MF589133 TQ L17-297 VN
Guangdong-MX1 MF589116 TQ Jiangxi-XY MF589134 TQ L17-307 VN
Guangdong-SG MF589117 TQ Shandong-1 KY778776 TQ

Ghi chi: (a) Ngoai trir ching L11-181 dugc thu thap nam 2011, cc chiing PCV3 trén thé gidi déu duogc thu thap tir 2015-2017.
(b) Braxin (Bra), Trung Quéc (TQ), Han Quéc (HQ) va Viét Nam (VN). 5 chung PCV3 da giai trinh tu trong nghién ciu nay

dugc in nghiéng.

2.4.3. PCR phat hién PCV3

St dung kit PCR thuong mai (i-StarMaster,
iNtRON Biotechnology, Han Quéc) c6 cac thanh
phin: PCR buffer, dNTPs, MgCl,, Taq DNA
polymerase. Phan tng PCR (20 pl) dugc phoi
tron theo huéng dan ctia nha san xudt, trong do:
17 pl i-Star master mix solution + 1 pl méi xudi
+ 1 ul mdi nguge + 1 ul ADN miu tach chiét.
Chu trinh nhiét 3 giai doan ctia phan ting PCR
bao gdm: tién bién tinh & 94°C/5 phuit; lap lai 35
chu ky gdm: 94°C/30 gidy, 55°C/30 gidy, 72°C/90
gidy; kéo dai cudi cung 6 72°C/5 phit.
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2.44. Giai trinh tu va hoan thién trinh tu
gen

San phdm PCR tinh sach dugc giai trinh tu
theo hai chiéu (xudi va ngudc) bing phuong
phap Sanger, dugc thuc hién tai cong ty 1%
BASE (Singapore). Trinh tu nucleotide tiép tuc
duge phan tich bing chuong trinh tin sinh hoc
BioEdit v7.1.3.0 (Hall, 1999) trén co s d6i chiéu
so sanh (i) gifia trinh tu nucleotide dudc giai
trinh ty theo chiéu xudi va chiéu ngugc va (ii)
v6i trinh tu genome hoic ORF2 tham chiéu cong
b6 trén Genbank.
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2.4.5. Xac dinh khoang cach di truyén

Dya vao trinh tu gen ORF2, bing phén
mém MEGA7 (Kumar et al., 2016), ching toi da
tinh dugc khoang cach di truyén (genetic
distance) gitta 86 chung PCV3 6 bang 2. Khoang
cach di truyén gita 5 ching ctia Viét Nam va
gitia 5 chiing Viét Nam véi 81 chting tham chiéu
duge bidu dién dudi dang dé thi tAn suit.

24.6. Xic dinh chi sé khing nguyén
(antigenic index)

Phan mém Lasergene Protean (DNASTAR,
Inc., Madison, My) duge dung dé xac dinh chi s6
khang nguyén ctia capsid protein, theo phuong
phap cua (Jameson et al., 1988). Nhiing vi tri
amino acid dude du doan c6 dac tinh khéang
nguyén sé c6 chi sd khang nguyén mang gia tri
duong va ngugc lai.

2.4.7. Phan loai PCV3 dva vao phan tich
trinh tu gen

Dua vao dic diém phan nhanh clia cay phat
sinh ching loai, PCV3 dugc chia thanh 2 nhém
di truyén 1a PCV3a va PCV3b (Ku et al., 2017).
Nhiam muc dich phéan loai, nghién cttu nay st
dung mot s8 chung PCV3 thufc vé 2 nhom di
truyén ké trén lam tham chiéu. Chuong trinh
FastTree2 (Price et al., 2010) dugc dung dé xay
dung cAy phat sinh chiing loai cia PCV3, dua
trén trinh tu toan bdé gen méa hoéa capsid protein
(Bang 2). Su bién déi cia nucleotide duge tinh
toan trén moé hinh generalized time-reversible
(GTR). Mitc tin cay ctia cic nhanh phan chia 6

mbi nut (node) duge bidu thi bing gia tri SH-
like support.

3. KET QUA VA THAO LUAN
3.1. Sy lvu hanh cua PCV3

Mic da PCV3 dudc phat hién 1an diu tién
vao nam 2015, mot nghién ctiu cong bo nam
2010 da cho thay sy luu hanh da dang cua
circovirus ¢ nhiéu loai déng vat, trong d6 cé loai
lgn (Li et al, 2010). Do vay, ching t6i dat van
dé phat hién PCV3 trong cic miu bénh thu
thap nam 2016 - 2017 va cac mau héi cttu nam
2011 dugc luu giti tai phong thi nghiém. Két qua
xét nghiém bing phuong phap PCR dudc tdng
hgp 6 bang 3.

Bang 3 cho biét da phat hién dugc 6/135
mau duong tinh v6i PCV3 (chiém 4,44%). Trong
7 tinh mién Béc, chi ¢6 2 tinh/thanh phs (Ha
Noi va Hung Yén) phat hién dugec PCV3 trong
cac miu sang loc. Pang chi ¥, trong 60 mau hoi
ctiu nam 2011, da phat hién duge 1 mau duong
tinh v6i PCV3. So vdi cic cong bd trén thé gidi,
dén thoi diém hién tai, ddy 12 mdc thdi gian s6m
nhat ma PCV3 dugc phat hién & lon (Ku et al,
2017, Kwon et al., 2017; Palinski et al., 2017;
Stadejek et al., 2017; Zheng et al., 2017). O khia
canh nay, két qua nghién citu ctia chiing t6i cho
bigt PCV3 ¢6 thé da luu hanh & dan lgn trude
khi PCV3 duge khing dinh 1an diu tién trén thé
gi6i (Palinski et al., 2017). Hién tai, PCV3 chua
duge chiing minh théa man cac diéu kién caa
dinh dé Koch va virus con dugc phat hién & lgn

Bang 3. K&t qua phat hién PCV3 & lgn nubi tai mot s6 tinh mién Bic

S6 mau dwong tinh/sé mau xét nghiém

Tinh
Nam 2011 N&m 2016 N&m 2017
Béc Giang 0/17 0 0
Hoa Binh 0/12 0/4 0
Thai Nguyén 02 0 0
Béc Ninh 0/6 01 0
Ha Noi 1/9 0/48 3/7
Hai Dwong 0/6 0/1 0
Hung Yén 0/8 2/14 0
Téng hop 1/60 2/68 3/7
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khde manh (Zheng et al., 2017), nhung sy luu
hanh phé bién ctia PCV3 6 nhiéu quéc gia, trong
d6 c6 Viét Nam cho thdy su cAn thiét phai
nghién ctiu 1am sing to tinh gy bénh cta virus.

3.2. Trinh tu gen ma hoéa capsid protein

T 6 mau duong tinh vé6i PCV3, 5 mau da
dugc giai trinh tuy thanh cong toan by gen ORF2.

Cac két qua vé giai trinh tu va dic diém dot
bién ¢ gen ORF2 ma héa capsid protein cta
PCV3 duge tém tit & hinh 1.

Giong véi trinh ty ORF2 cta cac chung
PCV3 da cong bo trén Genbank, 5 chiing PCV3
cia Viet Nam déu c6 chidu dai la 642 bazo
(khéng ké codon két thdc phién ma). So véi
chiing tham chiéu GD2016-1 (KY421347), két

ATGAGACACAGAGCIATATLCAGAAGAAGACCUCGCCCACHGAGACUACGACGUCATAGAAGGUGCIATGI CAGAAGAAAACTATICATIAGGAG
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Hinh 1. Trinh ty gen ORF2 ctia 5 chung PCV3 phan lap tai Viét Nam

Ghi chi: Trinh tu gen GD2016-1 duge dung lam tham chiéu. Gidn dé cdc dinh tin hiéu cda trinh tu gen ORF2 (A), trinh tu
nuleotide cia ORF2 (B) va amino acid suy dién (C). Céc vi tri c6 trinh tu nucleotide/amino acid giéng véi chiing tham chiéu
duge biéu thi béi dau “”. Céc vi tri dot bién nucleotide dan tdi thay doi amino acid ma héa duge déng khung.
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Khodang céch di truyén

Hinh 2. Khoang cach di truyén giita cac chung PCV3 ctia Viét Nam va thé gisi

Ghi chii: T4n suat xut hién ciia méi khoang cach di truyén dugec biéu dién dudi dang cot: gidia 5 chiing ciia Viét Nam (VN-VN)

va véi 81 chiing tham chiéu (VN-TG)
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185
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Vi tri amino acid

Hinh 3. Chi s6 khang nguyén tai cac vi tri amino acid ctia capsid protein

Ghi chii: Cic viing c6 sy thay doi vé chi s6 khang nguyén duge danh dau béi duong nét ditt

qua 6 hinh 1 cho thdy 5 chung PCV3 cua Viét
Nam c6 39 vi tri xuét hién dot bién diém thay
d6i nucleotide. Trong @6, chi ¢6 9 vi tri dot
bién lam thay déi amino acid duge méa hoa
(déng khung, Hinh 1A). Dé lam ré méi tuong
dbng gitia cac chung PCV3 caa Viét Nam va
thé& gidi, ching t6i dd tinh khoang cach di
truyén dya vao gen ORF2 va trinh bay két
qua 6 hinh 2.

Dé nhan thdy, su khac biét vé mat di
truyén (dua vao gen ORF2) gifia cac chung
PCV3 1a tuong d6i thap (0,005 dén 0,040).
Khoang cach di truyén giita 5 chiing PCV3 ctaa
Viét Nam déu nim trong phan bé vé khoang
cach di truyén ctia cac chiing tham chiéu. Véi co
6 dit liéu hién thdi, c6 thé nhan xét ring céc
chiing PCV3 ctia Viét Nam va cac chung trén
thé gidi c6 su tuong déng tuong ddi cao.
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Két qua phan tich & hinh 1 cho biét gen méa
héa capsid protein c¢6 dot bién diém lam thay déi
amino acid dude ma héa. Anh hudng ctia cac dot
bién nay téi chi s6 khang nguyén tai mot so
viing xung quanh vi tri c6 d6t bién duge trinh
bay 6 hinh 3.

D& thay tit két qua trinh bay ¢ hinh 3 ring
khéng c6 su thay d6i mang tinh chat tuong phan
(duong tinh- Am tinh) vé chi s khang nguyén 6
cling mot vi tri, gifia cdc chiung PCV3 dugc so
sanh. T4 amino acid 1- 101, chi s8 khang
nguyén ctia chiing L.11-181 bién ddi nhiéu hon
so v6i cac chung con lai. Hién nay chua cé cong
b6 nao vé vai trd clia cac viing gen/amino acid
trong cd ché& sinh bénh cia PCV3, vi vay, chua
thé lam sang té vai trd clia cac dot bién gen cla
céc ching PCV3 luu hanh 6 Viét Nam.

3.3. Phan loai PCV3 dya vao trinh tu gen

Tinh dén cudi thang 10 nam 2017, cd s dit
liéu cta Genbank c6 105 trinh tu gen PCV3
dugc cong bé, trong dé c6 81 trinh ty gen ORF2
hoan chinh. Cay phat sinh ching loai cia PCV3
dya vao trinh tu gen méa héa capsid protein duge
trinh bay & hinh 4.

Phan 16n ching PCV3 (74/86 chung) thudc
vé nhém di truyén PCV3a, trong dé6 c6 5 chung
PCV3 ctaa Viét Nam (dudng mau d6, Hinh 4).
Ngoai trit ching L11-181 (tit mau héi ctiu nam
2011), 4 chting PCV3 tit mau thuc dia nam 2016
- 2017 (L16-2931, L16-2932, L17-297, L17-307)
dugc x6p chung nhém véi cac chiing PCV3 c6
ngudn goc tit Trung Qudc. Véi két qua ké trén,
nghién ctiu nay da gép phan lam sang té hon vé
su luu hanh phd bién cia PCV3 & cac nude chin
nudi lgn trén thé gidi.

4. KET LUAN

P4a phat hién duge sy ¢6 mit va luu hanh
ctia PCV3 véi ty 18 4,44% & 2/7 tinh phia Béc 1a
Ha No¢i va Hung Yén.

D4 giai trinh ty thanh céng gen ORF2 cia
5/6 ching PCV3 véi chiéu dai 1a 642 baza.
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5 chung PCV3 cta Viét Nam déu thudc vé
nhém di truyén PCV3a.
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Hinh 4. Cay phat sinh chung loai ctia cac chung PCV38 luvu hanh

& Viét Nam va mot s6 qudc gia trén thé gisi

Ghi chid: Hai nhém di truyén (genetic cluster) PCV3a, PCV3b dugc phan chia theo nghién ciu ciia Ku et al. (2017). Cdc nhanh
dan tdi 5 chiing PCV3 é Viét Nam duge danh ddu mau do. Gia tri SH-like support 6 méi mit (node) dugc biéu dién dudi dang
cham tron véi duong kinh ty 1é thuan véi gia tri ti 0% dén 100%. Chiéu dai cia cac nhanh duge biéu dién ty 1é véi khodng cach

di truyén (duong nadm ngang).
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