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PHAN TiCH DAC BIEM DI TRUYEN ORF2 CUA PORCINE CIRCOVIRUS TYPE 2
(PCV2) THU THAP G MOT SO TilH/ THANH VIET NAM
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TOM TAT

Porcine circovirus type 2 (PCV2) la tac nhan lién quan dén nhiéu bénh, gy thiét hai nghiém trong trong
chan nuéi heo. PCV2 ¢o tc do thay thé nucleotide nhanh tao diéu kién dé virus tién hoa va xuét hién cac
genotype méi. Sy luu hanh va bién doi cia cac genotype PCV2 ¢ Viét Nam duoc dénh gia qua viée gidi trinh tu
nucleotide toan bd ORF2 cua 48 chung PCV?2 phan lap thuc dia tir 13 tinh/thanh, Viét Nam trong giai doan tir
nam 2007 dén nam 2016, phéan tich cy di truyén va so sanh mirc twong dong véi cac ching PCV2 tham khao
& Viét Nam va trén thé gidi. Két qua phan tich cho thay, c6 sy luu hanh ddng thoi ciia cac genotype PCV2b,
PCV2d va nhom tai t6 hop, trong d6 phd bién nhét 1a PCV2b (24/48), cting vé6i su xuat hién va ngay cang phd
bién cua PCV2d (16/48), dic biét 1a PCV2d2 (15/16). Cac phén 1ap PCV2 xép trong cting genotype cb mirc
d6 tuong dong vé nucleotide 1a kha cao, tir 98,7% - 100% ddi véi PCV2Db, tir 98,5 — 100% dbi voi PCV2d2 va
tir 98,7% dén 100% dbi voi nhom PCV2 téi to hop. Khoang cach di truyén giita cac genotype 1a kha cao, bién
dong tir 0,0595 + 0,0096 dén 0,0663 + 0,0102. Ngoai ra, c6 su bién ddi genotype theo thoi gian xay ra & mirc

do trang trai. Két qua nay gop phan lam 16 hon vé dich té hoc ctia PCV2 ¢ Viét Nam.

Tir khéa: PCV2, ORF2, genotype, cdy di truyén, Viét Nam.
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SUMMARY

Porcine circovirus type 2 (PCV2) is a causative agent relating to several porcine circovirus diseases
- PCVDs, causing heavy economic losses in the swine industry. With a high nucleotide substitution rate,
PCV2 continues to evolve and shift to novel genotypes. To determine the prevalence of PCV2 genotypes
in Viet Nam, full-length of ORF2 of 48 PCV2 isolates collecting from 13 provinces in Viet Nam in the
period from 2007 to 2016 was analysed to determine nucleotide sequence, build phylogenetic tree and
compare to PCV2 strains that reported in Viet Nam and other countries. The analysed results showed
that genotypes of PCV2b, PCV2d and recombinant cluster were co-existed and prevalent. Of which,
the most common was PCV2b (24/48) and the emergence of PCV2d, especially PCV2d2 (15/16). The
nucleotide similarity level of the PCV2 isolates classifying in the same genotype was relatively high,
such as: 98.7% - 100% for PCV2b, 98.5 - 100% for PCV2d2 and 98.7 - 100% for recombinant cluster.
Genetic divergence among the genotypes was also quite high ranging from 0.0595 + 0.0096 to 0.0663
+ 0.0102. Besides, genotype change by time had occurred at the farm level. These studied results
contribute to further clarification of PCV2 epidemiology in Viet Nam.

Keywords: PCV2, ORF2, genotype, phylogenetic tree, Viet Nam.

I. PAT VAN PE

Porcine circovirus type 2 (PCV2) thudc giéng khong ¢6 vo boc. PCV2 lién quan dén mot s6 bénh
Circovirus, ho Circoviridae, 1a mdt virus DNA soi trén heo, goi chung la cac bénh do circovirus trén heo
don dang vong kich thuéc nho, khoang 1,76 kb, (Porcine circovirus diseases — PC,VDs) (Segalés va
ctv, 2012), trong d6 quan trong nhat 1a hdi chimg coi
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coc trén heo sau cai slia (postweaning multisystemic
wasting syndrome - PMWS). PCV2 ¢6 cu triic bd gen
kha don gian, gom 11 khung doc m& (open reading
frame — ORF) gia dinh (Hamel va ctv, 1998), trong
d6 ORF1 va ORF2 14 hai khung doc m¢ 16n nhét, ma
hoa cac protein trong tmg 1a Rep/Rep’ can thiét cho
su nhan lén cua virus, va protein capsid (Cap), protein
cau trac duy nhit cia PCV2. Dua vao két qua phan
tich bd gen, cac phan lap PCV2 dugc chia thanh 5
genotype chinh la PCV2a, PCV2b, PCV2¢, PCV2d
va PCV2e (Xiao va ctv, 2015; Davies va ctv, 2016).
Riéng PCV2d con duoc xép thanh 2 subgenotype, do
la PCV2d1 va PCV2d2 (Xiao va ctv, 2015). Ngoai ra,
mot s tac gia con ghi nhan co sy hién di¢n ciia nhom
PCV2 t4i t& hop trong thuc dia (Cai va ctv, 2012).

Nghién ciru hdi ctru cho thdy PCV2 xuét hién
& mién Nam Viét Nam tir ndm 2000 hodc sém hon
(Nguyén Thi Thu Hong va ctv, 2006). PCV2 luu hanh
0 Viét Nam thudce genotype PCV2b, PCV2d va nhom
tai t6 hop (Huynh Thi My Lé va ctv, 2012; Huynh Thi
My Lé va ctv, 2013; Nguyén Ngoc Hai va ctv, 2013).
Dén nay, cac bénh do circovirus trén heo, dic biét 1
hdi chiing coi coc trén heo sau cai stta (PMWS), da tro
thanh mot trong nhiing yéu t6 gy thiét hai kinh té hang
dAu cho nganh chan nudi heo. Bé ddi pho véi PMWS,
nhiu trai da ap dung bién phap tiém phong vacxin
PCV2. Tuy nhién, ¢ Viét Nam hién nay chi luu hanh
cac loai vacxin thuong mai ngoai nhép, dugc san Xuét
cht yéu duya trén PCV2 thudc genotype 2a. Takahagi
va ctv (2010) cho ring genotype ciia PCV2 co thé
anh hudng dén hiéu qua phong PMWS bang vacxin.
Trong nghién ctru nay, ching t6i tién hanh phan tich
trinh ty toan by gen ORF2 ctia 48 phan 18p PCV2 thuc
dia thu thap tir ndm 2007 dén nam 2016 & mot sb tinh/
thanh phia Nam Viét Nam, xac dinh genotype PCV2
Iuu hanh & Viét Nam lam co sé dé chon ching PCV2
trong nghién ctru vacxin phong PMWS va céc nghién
ctu danh gia hiéu qua cla vacxin trong viéc phong
chéng PMWS trén heo.

II. VAT LIEU VA PHUONG PHAP

2.1. Thu thip miu bénh phim

Téng cong 48 mau bénh pham heo duong tinh
DNA PCV2 dugc thu thap tir nam 2007-2016 ¢ 13
tinh/thanh phia Nam Viét Nam dugc luu trit & —70°C
tai phong thi nghiém Trung tdm Nghién ctiru Thu y —
NAVETCO (bang 1), bao gdm: 10 mau huyét thanh v
19 mAu hach, 17 mau phdi, I miu lich va 1 mau cung
ron. Cac chung PCV2 tham khao: vietnam1/2002,
vietnam?2/2006, NAVET-vietnam3/2004 (c6 ma s0
Genbank JX506730) va vietnam5/2007 (Nguyén
Thi Thu Hong va ctv, 2008) (bang 2) va mdt chung
¢6 ngudn goc tir Uc ky hiéu 1a AAHL-strain (ching
PCV2 nay dugc phong thi nghiém qudc gia Uc -
Australian Animal Health Laboratory - cung cAp)
duoc dung trong nghién clru nay.

2.2. Cip mdi dung phat hién va giii trinh tw
ORF2

ORF2-PCV2 dugc khuéch dai va giai trinh tu
nucleotide bang cip modi cap Fw 5>-CTT TTT TAT CAC
TTC GTA ATG-3’ va cap Rw 5°-CGC ACT TCT TTC
GTT TTC-3’ duge tham khao tir Fort va ctv (2007). San
pham khuéch dai dugc gidi trinh tir co chiéu dai 720
nucleotide. Céc thanh phan cho mét phan tmg PCR bao
g6m PCR buffer 1X, 1,5 mM MgCL, 0,2 mM dNTPs,
0,5 M mbi doan moi, 2,5 UT Tag DNA polymerase va 1
1l DNA khu6n maw/ 25 pl. Quy trinh PCR: 94°C/ 2 phit,
35 chu ky (94°C 15 gidy, 55°C 1 phut, 68°C 20 gidy),
68°C 7 phit, giit & 4°C. San pham PCR dugc g giai
trinh ty nucleotide tai 1% BASE — Malaysia.

2.3. Phén tich trinh tw va xiy dung ciy di
truyén

Trinh tr chudi nucleotide gen ORF2 ciia cc phan
lap PCV2 thu thap duoc (bang 1) va cac phan lap PCV2
tham khao (bang 2) va cac ching PCV2 tham khao tir
GenBank duoc sdp xép vao cot va so sanh tuong dong
bang phan mém BioEdit version 7.2.5 (2013). Cay di
truyén duoc thiét 1ap bang phan mém MEGA version
5.2.2 (2012) theo phuong phap Maximum Likelihood
(ML) v6i bootstrap 1000 14n lap lai.

Bang 1. Cac phan lap PCV2 thu thap tir nam 2007 dé[\ nam 2016 dworc giai trinh tw
gen ORF2 (sap xép theo nam Iy mau)

Nam thu

STT Ky hiéu mau Noi lay mau thap miu Loai heo Triéu chirng 1am sang
1 CaMau/2007 Ca Mau 2007 Sau caista Mé&c bénh tai xanh
2 KhanhHoa/2007 Khanh Hoa 2007 Sau caistta Coicoc
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CanTho/2008
BinhDuong1/2009

NAVET-BinhDuong2/2009

BinhDuong3/2009
BinhDuong4/2009
BinhDuong5/2010
DongNai1/2009
NAVET-DongNai2/2009
TpHCM1/2010
TpHCM2/2010
TpHCM3/2010
TpHCM4/2010
TpHCM5/2010
TpHCM6/2010
TpHCM7/2010
DongNai3/2012
BinhDuong6/2012
LongAn1/2012
NAVET-LongAn2/2012
LongAn3/2012
BinhDinh1/2013
BinhDinh2/2013
BinhDinh3/2013
BinhDinh4/2013
BinhDinh5/2013
BinhDinh6/2013
LamDong1/2013
LamDong2/2013
LamDong3/2013
DongNai4/2013
BinhDuong7/2013
BinhDuong8/2013
PhuYen/2014
DongNai5/2014
DongNai6/2014
BinhDuong9/2014
BinhDuong10/2014
TayNinh/2014
NAVET-BenTre/2014
BinhDuong11/2015
NAVET-NgheAn1/2015
NAVET-NgheAn2/2015
BinhDuong12/2016
DongNai7/2016
DongNai8/2016
NAVET-TpHCM8/2016

Can Tho
Binh Dwong

Déng Nai

Tp. HCM

DPdng Nai
Binh Dwong
Long An

Binh Binh
Binh Binh
Binh Binh
Binh Binh
Binh Dinh
Binh Binh
Lam Bdng
Lam Déng
Lam Bdng
Dbdng Nai
Binh Dwong
Binh Dwong
Phu Yén
DPéng Nai
Ddng Nai
Binh Dwong
Binh Dwong
Tay Ninh
Bén Tre
Binh Dwong
Nghé An
Nghé An
Binh Dwong
DPéng Nai
Ddng Nai
Tp. HCM

2008
2009
2009

2009
2009
2009
2010
2010
2010
2010
2010
2010
2010
2012
2012
2012
2012
2012
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2014
2014
2014
2014
2014
2014
2014
2015
2015
2015
2016
2016
2016
2016

Sau cai stra
Sau cai sira
Sau cai stra
Sau cai sira
Sau cai stra
Sau cai stra
12 tudn
16 tuan
Sau cai sira
Sau cai stra
Sau cai stra
Sau cai sira
Sau cai stra
Sau cai sira
Sau cai stra
Sau cai stra
1 tuan tudi
Sau cai stra
Sau cai sira
Sau cai stra
Thai
Sau cai sira
Sau cai stra
Sau cai sira
Nai
Nai
12 tudn
12 tudn
12 tudn
3 tuan
12 tudn
Sau cai sira
Noc
Cai slra
Cai slra
Cai stra
10 tudn
5 thang
Cai slra
Thai
Sau cai sira
Sau cai sira
14 tudn
18 tuan
Sau cai stra
Thai

Khéng cé di liéu

Coi coc

Coi coc

Coi coc

Coi coc

Khéng cé dir liéu

Méac bénh tai xanh, bénh dich ta heo
Coai coc, kho thé, viém da, da nhot nhat
Mac bénh tai xanh, viém da

M4&c bénh tai xanh, viém da

M3c bénh tai xanh, viém da

Mac bénh tai xanh, viém da

Méc bénh tai xanh, bénh dich t& heo
Triéu chirng ho hap

Méc bénh tai xanh, bénh dich ta heo
M3c bénh tai xanh

Gay tro xwong, tiéu chay nang
Méc bénh tai xanh, viém da

Mac bénh tai xanh, viém da

M4&c bénh tai xanh, viém da

Thai say

Khoéng cé dir lieu

Khéng co dir liéu

Khéng cé dir liéu

Mac bénh tai xanh, sinh ra heo con chét
Mé&c bénh tai xanh, sdy thai

Mac bénh tai xanh, viém da

Méc bénh tai xanh, viém da

Mac bénh tai xanh, viém da

Méc bénh tai xanh, bénh dich ta heo
Coi coc

Khéng cé dir lieu

Binh thuong, trai cd heo con dang bj coi
Khéng cé dir liéu

Khéng cé dir liéu

Khéng cé dir liéu

Khoéng cé dir lieu

Viém da

Khéng cé dir liéu

Thai say

Coi coc

Coi coc

Khéng co dir liéu

Viém da

Khéng cé dir liéu

Thai kho
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Bang 2. Cac phan lap PCV2 tham khao ttr Nguyén Thi Thu Hong va ctv (2008)

Noi

Nam Triéu chirng

STT Ky higu mau lay mau thu mau Loai heo lam sang
1 vietnam1/2002 Long An 2002 Khéng c6 di¥ liéu  Khodng co dir liéu
2 vietr':l:r;/\’SE/;OO . Binh Duong 2004 Khong c6 dir lisu  Khong c6 di liéu
3 vietnam2/2006 Viing Tau 2006 Sau cai sira Coi coc, viem da
4 vietnam5/2007 Tp. HS Chi Minh 2007 Sau cai stra Binh thwong

III. KET QUA VA THAO LUAN

3.1. Phan tich cay di truyén dua trén ORF2 ciia
PCV2

Két qua phan tich cay di truyén dua trén
ORF2 cua 48 phan lap PCV2 thu thdp tr nam
2007 dén 2016 tir 13 tinh/thanh Viét Nam
(hinh 1) cho thay, cac phan 1ap PCV2 duoc xép
vao genotype PCV2b chiém 50,00% (24/48),
genotype 2d chiém 33,33% (16/48) va nhom
tai t6 hop (recombinant) chiém 16,67% (8/48),
khong c6 phan lap PCV2 niao dugc xép vao
genotype PCV2a. Nguyén Thi Thu Hdng va
ctv (2008) da phan tich trinh ty by gen cua 4
mau duong tinh v6i DNA PCV2 thu thap &
mién Nam Viét Nam giita naim 2002 va 2007
(vietnam1/2002, vietnam2/2006 va NAVET-
vietnam3/2004 va vietnam5/2007), két qua 3
phan lap PCV2 thu thap vao nam 2002, 2004
va 2006 thuoc vé cung mot nhanh va c6 muc
do tuong déng trinh tu nucleotide rat cao, tur
99,66% dén 99,83%. Trong khi d6, phan lap
PCV2 thu thap ndm 2007 (vietnam5/2007) duoc
xép vao nhanh khic va c6 muic d tuong dong
so voi 3 phan lap trén tir 96,15% dén 96,42%.
Diéu nay cho thdy 3 phan lap vienam1/2002,
vietnam2/2006 va NAVET-vietnam3/2004 co
thé chung ngudn gbc va ching khac biét so véi
phan lap vietnam5/2007. Tuy nhién, nghién ctru
ndy van chua xac dinh genotype ciia cac phan
lap PCV2 luu hanh ¢ Viét Nam, do tai thoi diém
nghién ctru nay, PCV2 chua duge phan dinh dén
genotype. Trong nghién ctu nay, chiing t6i su
dung4 phanlap (vietnam1/2002, vietnam2/2006,
vietnam3/2004 va vietnam5/2007) nhu la cac
phén 1ap tham khao. Két qua phan tich trinh ty
gen ORF2 va cdy di truyén giira 48 phan lap
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PCV2 trong nghién clru nay cung voi 4 phan 1ap
PCV2 tham khao va 36 chung PCV2 tham khao
tir GenBank cho thiy 3 phén 1ap vietnam1/2002,
vietnam2/2006 va vietnam3/2004 duoc xép vao
nhom téi to hop, riéng phan 1ap vietnam5/2007
duoc xép vao genotype PCV2b. Huynh Thi My
L¢ va ctv (2013) phan tich trinh tu bd gen va
protein Cap cua 30 phan ldp PCV2 dugc thu
nhan tir nim 2008 dén 2011. Két qua c6 8 phan
1ap thudc genotype PCV2b, cac phan lap con lai
thudc nhom tai to hop gitta PCV2a va PCV2b.
Nhom tac gia nay da dung k¥ thuat nested PCR
dé xac dinh genotype 148 miu bénh phim
duong tinh véi PCV2 thu thap tr nam 2011
dén 2012 tir dan heo nudi tai 4 tinh/thanh: Ha
Noi, Hoa Binh, Bic Giang va Hai Duong. Két
qua cho thdy cac PCV2 luu hanh ¢ dan heo ¢
4 tinh/thanh trén déu thudc genotype PCV2b
(Huynh Thi My Lé va ctv, 2012). Tur cac két
qua nghién ctu trén cho thy sy luu hanh vuot
troi ctia genotype PCV2b va co thé genotype
PCV2b xuit hién ¢ Viét Nam vao nam 2007.
Nguyén Ngoc Hai va ctv (2013) phan tich trinh
ty mot phan gen ORF2 cua 2 phan lap PCV2
thu nhén tai thanh phd H6 Chi Minh va 11 phan
lap PCV?2 thu nhan tir tinh Dong Nai trong nam
2010. Két qua c6 5/13 phan lap PCV2 duoc
xép vao genotype PCV2b, cac phan lap PCV2
con lai déu thudc genotype PCV2d (8/13). Pay
dugc xem 13 bao céo dau tién vé su luu hanh
cua PCV2d ¢ Viét Nam. Trong nghién ctru cua
ching toi, cac phan lap PCV2 dugc xép vao
PCV2d ciing twong ddi cao, chiém ty 18 33,33%
(16/48) trong tong s6 cac mau khao sat, trong dé
chu yéu 1a PCV2d2 (15/16). Nhin chung, & Viét
Nam c6 su luu hanh cia PCV2 genotype 2b, 2d
va nhom tai to hop.



KHOA HOC KY THUAT THU Y TAP XXV SO 3 - 2018
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HM776443/isolate HUN-11/China/2009 Recombinant
50| ¥ vietnam1/2002
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BinhDuong6/2012
27{ @ TpHCM2/2010
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99 M BinhDinh3/2013
M BinhDinh4/2013 i
LC004742/isolate ML-7/India/2013 7
A NAVET-BenTre/2014
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AY686763/strain SH/China/2004
AY181946/strain TJ/China/2002
A DongNaig8/2016
A LamDong3/2013
A TayNinh/2014
60 |4 NAVET-LongAn2/2012
A BinhDinh1/2013
A LamDong1/2013
89 :BinhDuon99/2014
BinhDuong10/2014
A LongAn1/2012 PCvad
A LongAn3/2012
A DongNai7/2016
A BinhDuong8/2013
A BinhDuong12/2016
81|, K J437506/strain SNUVR140004/Korea/2013
KX828231/isolate KU-1604/Korea/2016
6%, A NAVET-NgheAn1/2015
18 [l A NAVET-NgheAn2/2015
KJ133547/strain SNUVR130689/Korea/2013
JQ181600/isolate Han8/Vietnam/2011
20| HM038017/strain BDH/China/2008
JX535296/isolate 22625-33/USA/2012

,—AHMO38034/stra|n LG/China/2008

Y256455/strain 212/Hungary/2003
9‘?2\|_EAF46521 1/strain SC/Taiwan/2002 PCV2a

78

PCVv2d2

AF055392/strain 1010 Stoon/Canada/1998
1 AF264042/isolate 40895/USA/1998
EU148503/isolate DK1980PMW Sfree/Danmark/1980 PCV2ec
100 C KJ094599/strain PM163/Brazil/2010

= KT867799/isolate PCV2/USA/MN-088/2006
KT867801/isolate PCV2/MEX/YU-002/2012
100 KT795287/strain MEX/41238/2014 PCV2e
91 KT795290/strain USA/45358/2015
80 [ KT867795/isolate PCV2/USA/IA-084/2013
KX510062/isolate 19792-IA-2016-APRIL

—
0.01

Hinh 1. Céy di truyén PCV2 xdy dwng dwra trén trinh tw nucleotide gen ORF2 cta 48 phan lap PCV2
trong nghién ctru nay, 5 phéan lap PCV2 tham khao (VY va 36 ching tham khao dang ky trén GenBank)
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3.2. Phan tich da dang di truyén cia PCV2 dua
vao ORF2

Phan tich sy da dang di truyén giira cac phén
lap PCV2 luu hanh ¢ mién Nam Viét Nam trong

khoang thoi gian tir nim 2007 dén 2016 bang cach
xac dinh khoang cach di truyén (p-distances) trong
cung genotype va gitra cac genotype PCV2 dua trén
ORF2 (bang 3).

Bang 3. Trung binh khoang cach di truyén (p-distances) trong cling genotype va
gilra cac genotype Iwu hanh & cac tinh phia Nam Viét Nam ttr nam 2007 — 2016

Trung binh khoang cach

Trung binh khoang cach di truyén gitra
cac genotype (X * SE)

di truyén trong cung Genotype
genotype (X  SE) PCV2b PCvad Nhém tai td hop
0,0038 + 0,0014 PCV2b -
0,0078 + 0,0018 PCV2d 0,0663 + 0,0102 -
0,0038 + 0,0010 Nhém tai td hop  0,0595 + 0,0096 0,0605 + 0,0097 -

Khoéang cach di truyén duoc xem 1a tiéu chuan
dé xac dinh genotype cia PCV2, dua trén mutc do
bién doi di truyén ctia ORF2 thi gi tri ngudng p =
0,035 (Segalés va ctv, 2008). Qua phan tich cho thiy
cac phéan 1ap PCV2 dugc xép vao genotype PCV2d
¢6 tinh da dang di truyén cao nhét v6i khoang cach
di truyén p = 0,0078 + 0,0018, cao gan gip doi so
v6i cac phéan 1ap PCV2 duge xép vao PCV2b (p =
0,0038 + 0,0014) va nhom ti t6 hop (p = 0,0038 +
0,0010). Ngoai ra, khoang cach di truyén giita cac

SOLUQNG

4

genotype bién dong tir 0,0595 + 0,0096 dén 0,0663 +
0,0102, cac gia tri nay cao hon rat nhiéu so véi gia tri
ngudng phan dinh genotype p = 0,035. Nhin chung,
khoang cach di truyén giita cic genotype kha cao,
dap tmg du didu kién phan dinh thanh cac genotype
riéng biét.

3.3. Su luu hanh cia cic genotype PCV2

Su phén bd theo thoi gian va ngudn gbc dia ly
cua 48 phan lap PCV2 trong nghién ctru nay duoc
thé hién qua biéu do 1 va bic¢u do 2.
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mPCV2re
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Biéu dé 1. Phéan bé theo thoi gian cua cdc phan Iap PCV2 thu thap dwoc &
mién Nam Viét Nam tir ndm 2007 dén 2016

Qua d6 cho thiy syr luu hanh phé bién ciia genotype
PCV2b qua cac ndm khao sat, dong thoi co sy xuat
hién va ngdy cang tré nén phd bién cia genotype
PCV2d, dac bi¢t la PCV2d2; c6 su luu hanh cung lac
nhiéu genotype trén ciing dia phuong. Ngoai ra, cic
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phan 18p NAVET-vietnam3/2004, BinhDuong6/2012
va BinhDuong7/2013 dugc phat hién trong ciing mot
trai qua cac ndm khac nhau, trong d6 phan lap NAVET-
vietnam3/2004, BinhDuong6/2012 dugc xép vao
nhém tai to hop, con phan 18p BinhDuong7/2013 lai
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Biéu d6 2. Phan bé theo dia ly cta cdc phan Iap PCV2 thu thap dwoc &

mién Nam Viét Nam tor ndm 2007 dén 2016

duoc xép vao genotype PCV2b (hinh 1). Qua day cho
thay co su bién dbi genotype xay ra theo thoi gian &
mirc do trai. Piu ndy ciing duoc Kwon va ctv (2017)
ghi nhan khi nghién ctru sy da dang di truyén va su bién
d6i genotype PCV2 xay ra & Han Quéc. Cac nghién
ctru dich & hoc trén toan thé gio1 da chung minh sy
phén b theo thoi gian ciia cac genotype PCV2 va c6
su bién déi toan cAu tir PCV2a sang PCV2b va su Xuét
hién vuot trdi cia PCV2b tr sau nam 2003 (Olvera
v ctv, 2007). Tuy nhién, cac nghién ctru gin ddy cho
thdy PCV2d, ddc biét 1a PCV2d2 luu hanh kha phd
bién va tham chi tré nén vuot trdi hon so véi PCV2b
(Xiao va ctv, 2016; Kwon va ctv, 2017). o] Viét Nam,
béo co dau tién vé su hién dién ctia PCV2d trong cac
mau thu nhan & thanh phd H6 Chi Minh va tinh Dng
Nai trong nim 2010 (Nguyén Ngoc Hai va ctv, 2013).
Trong nghién clru nay cua chung t6i, PCV2d dugc
xép thanh 2 subgenotype, d6 1a PCV2d1 va PCV2d2;
trong &6 PCV2d2 huu hanh phd bién hon PCV2d1.

3.4. Pic diém ORF2 ciia cac phén lap PCV2 &
Viét Nam

ORF2 mi hoa protein cdu trac Cap (capsid)
v6i kich thude khoang 27,8 kDa. Protein Cap cua
PCV2 c6 tinh sinh mién dich, kich thich sinh mién
dich dich thé va mién dich t& bao (Fort va ctv,
2010). Ngoai ra protein Cap con c6 chuc nang rat
quan trong trong vi¢c gillp virus bdm va xam nhap
vao té bao ky chu (Khayat va ctv, 2011). Sy dot
bién xay ra ¢ protein Cap khi tiép doi lién tuc virus
trén moi trudng té bao PK15 di thuc day kha ning
phat trién cia PCV2 in vitro ciing nhu lam nhuoc

doc virus in vivo (Fenaux va ctv, 2004). Diéu nay
cho thdy, su bién doi xay ra @ ORF2 s& anh huong
dén kha nang gay bénh cia PCV2.

Phén tich két qua giai trinh tu toan bd ORF2
cua 48 phan lap PCV2 trong nghién ctru nay cho
thdy chiéu dai toan bd ORF2 la 702 nt (24/48) dbi
v6i cac phan lap PCV2 duge xép vao genotype
PCV2b hodc 705 nt (24/48) dbi v6i cac phan 1ap
PCV2 duoc xép vao PCV2d hodc nhom tai to hop.
Chiéu dai chudi polypeptide cuia protein capsid
suy ra tir trinh tyr chudi nucleotide twong tng 1a
233 hodc 234 aa. Phan tich sy tuong dong vé acid
amin giita cic genotype ctia PCV2 cho thiy chiéu dai
toan bg protein capsid cua PCV2a va PCV2b la 233
aa, tuy nhién 6 PCV2d, PCV2¢ va nhom PCV?2 tai to
hop thi chiéu dai protein capsid 12 234 aa, thém lysine
(ky hiéu K) ¢ vi tri 234 (bang 4). Xiao va ctv (2015)
cho ring chiéu dai acid amin cua protein capsid
khong lién quan dén viéc x4c dinh genotype PCV2d
vi ¢6 mét sd ching thudec PCV2d nhung c6 chiéu dai
protein capsid la 233 aa thay vi 234 aa. Ngoai ra, theo
Trible va ctv (2011), ving CP (169-180) 1a vung bao
ton nhét cua cac phan 1ap PCV2, tuy nhién trong
nghién cru ndy ching t6i nhan thiy c6 sy khéac
biét vé acid amin & vi tri 169 gitra genotype PCV2d
s0 véi cac genotype khac (bang 4). Ddi vai genotype
PCV2d, ¢ vi tri 169 1a arginine (ky hi¢u la R) hoac
glycine (ky hiéu la G), trong khi d6 & cac genotype
con lai thi & vi tri 169 déu 1a serine (ky hiéu 1 S). Do
d0, can phai nghién ctru thém vé su bién doi vé acid
amin ¢ vung CP (169-180) nay.
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Bang 4. Cac acid amin khac nhau giira cac genotype PCV2

Vi tri PCV2a PCV2b PCV2d Nhémtaitdhop  PCV2c PCV2e
53 F F | F F FIY
59 RIA R KIA K A T
68 A A N A A A
89 | R L L L L
90 s S T T T s
134 T T N T T N
169 s S RIG S s R
190 s TIA T S T s
215 Vv Vv [ Vv Vv I
234 - - K K K P

235-238 - - - - LSYM

Mitic d6 tuong dong gitra 24 phéan lap PCV2 duoc
xép vao genotype PCV2b kha cao, tir 98,7% dén 100%
vé nucleotide va tir 97,8% dén 100% vé acid amin;
tuong dong v6i ching AAHL-strain tir 99,0 - 100%
va tir 98,7 - 100%, twong {mg vé nucleotide va acid
amin. Ngoai ra, cc phan ldp ndy ciing tuong dong véi
chiing 48285 (ching phan 1ap ¢ Phap vao nam 1998)
tir 99,1% dén 99,8% vé nucleotide va tir 97.8% dén
99,5% vé acid amin; tuong dong voi chimg WuHan
(ching phan 14p ¢ Trung Qudc nam 2008) tir 98,5%
dén 99,4% vé nucleotide va tir 98,2 dén 99,5% vé acid
amin. So sanh twong dong giita cac phan lap PCV2d2
trong nghién ciru ndy voi nhau va véi mot sb ching
tham khao trén thé gi6i cho thiy chung twong dong véi
nhau rat cao (98,5% — 100% vé nucleotide va 98,2% —
100% vé acid amin) va ching tuong dong véi ching
BDH (ching phan 1ap & Trung Quéc vao nam 2008),
phan 1ap 22625-33 (phan 13p ¢ My vao nam 2012) va
ching SNUVR130689 (ching phan 14p & Han Quéc
vao nam 2013) tir 99,0% dén 99,8% vé nucleotide va
tir 99,1% dén 100% vé acid amin. Mirc d9 twong dong
gita cac phan 1ap PCV2 duoc xép vao nhom tii td hop
bién dong tir 98,7% dén 100% v& nucleotide va vé acid
amin, c4c phan lap PCV2 nay twong dong rt cao v6i
phén 1ap HUN-11 (phan lap ¢ Trung Qudc nam 2009).

IV. KET LUAN

PCV2 Iuu hanh ¢ 13 tinh phia Nam Viét Nam
trong nghién ctru thudc cac genotype 2b, 2d va
nhom tai to hop. Trong d6, phd bién 1a PCV2b
(24/48) va PCV2d (16/48), dac biét 1a sy luu hanh
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vuot troi cia PCV2d2 (15/16). Co6 su Iuu hanh
ddng thoi nhiéu genotype PCV2 trén cing dia
phuong. Sy da dang di truyén giita cac phéan lap
PCV2 duoc xép vio cac genotype bién dong rong.
Céc phan lap PCV2 & Viét Nam tuong dong kha
cao v6i cac ching PCV2 ¢ Trung Qudc va Han
Quéc. Day la co s¢ quan trong trong viéc chon
chung PCV2 nhidm nghién ctru, san xudt va danh
gi4 hi¢u qua cua vacxin PCV2 trong vi¢c phong
bénh do circovirus trén heo noéi chung va dac biét
la PMWS noi riéng.
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