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TOM TAT

Nghién ctru ndy dugc thue hién nhdm cap nhat két qua nghién ctru vé déc diém dich t& hoc phan t&r theo khéng
gian va thoi gian cia mot genotype mai dwoc cong nhan, porcine circovirus genotype 2d (PCV2d) Iwu hanh & dan Ign
nuéi tai Viét Nam. Két qua cho thay tai Viét Nam cé sy lvu hanh genotype PCV2b bao gdm nhanh 1A/1B, nhém tai td
hop (CRF) va genotype PCV2d. &' c& 3 mién Bac - Trung - Nam, déu thay sy hién dién dong thdi nhidu nhom di truyén
cla PCV2 & mét tinh, trong cing mét khodng thdi gian. Cac chiing virus PCV2d Iwu hanh & Viét Nam tir 2004- 2017
déu c6 ngudn gbc dau tién tir Trung Quéc, nhng ndm & cac nhanh khac nhau clia cay phat sinh chiing loai.

Tw khoa: PCV2 genotype 2d, dich t& hoc phan tt, khéng gian, thoi gian.

A Molecular Based Study on The Spatio-Temporal Dynamics
of Porcine Circovirus Genotype 2d (PCV2d) Circulating in Vietham

ABSTRACT

This study aimed at providing an up-to-date information on the molecular epidemiology of porcine circovirus type
2 (PCV2) circulating in Vietnam with a focus on the spatio-temporal dynamics of a newly defined PCV2d genotype.
The results revealed a presence of multiple genotypes/clusters of PCV2, such as 1A/1B, circulating recombinant form
(CRF) of PCV2b, and PCV2d. In northern, central and southern Vietnam, a co-circulation of multiple genetic clusters
of PCV2 was observed in each sampling location at the same time period. All field strains of PCV2d circulating in
Vietnam from 2004 - 2017 were predicted to have the most common recent ancestor originated from China, however,
they located at different branches of the PCV2d- phylogenetic tree.

Keywords: PCV2 genotype 2d, molecular epidemiology, spatio-temporal dynamics.

(Armstrong and Bishop, 2004). Hoi chiing coi
coc & lon con sau cai sita xuat hién 1an dau tién

1. DAT VAN DE

Hoi chiing coi coc & logn con sau cai sia O Viét Nam vao nam 2000 va gdy ra nhiing anh

(Postweaning multisystemic wasting syndrome, huéng dang ké cho nganh chan nuéi lgn.

PMWS) do Porcine circovirus type 2 (PCV2) gay
ra duge coi 14 mét trong nhiing bénh phd bién
nhat va gay thiét hai kinh t& nghiém trong nhat
cho nganh chian nuéi lgn trén toan thé gidi
(Chae, 2012). Hang nim thiét hai kinh t& d6i véi
nganh ch#n nudi lgn 6 Anh khoang 35 triéu
bang Anh va d6i v6i cdc nudc thudce lien minh
chau Au vao khodng 562 - 900 triéu euro

Vé phan loai virus, can ct vao két qua giai
trinh tu gen va phan tich dic diém tién hoa,
truéc ndm 2014 PCV2 dudc chinh thtc cong
nhan gom c6 3 genotype, ky hiéu tit PCV2a,
PCV2b va PCV2c (Segales et al., 2008) trong d6
PCV2a chiém uu thé trude khi cac vu dich chinh
xay ra trén thé giéi. Sau d6 PCV2b 1a genotype

chiém uu thé& Nghién ctu cia Guo et al
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(2010a) vé su luu hanh cua PCV2 é Trung Qudc
da phat hién mot nhanh mdéi (duge diat tén la
PCV2d) va duge cung cdp bang ching khing
dinh PCV2d thuc sy 1a mot genotype mdéi (Xiao
et al, 2015). Genotype PCV2d hién dudc xac
dinh luu hanh rong rai & chau Au, chau My va
chau A (Xiao et al., 2015, Ramos et al., 2015).
Nhu vay, cho t61 nam 2015 PCV2 ¢6 4 genotype
(PCV2a, PCV2b, PCV2c va PCV2d) va 8 nhanh
di truyén (cluster) 2A-2E va 1A-1C (Olvera et
al., 2007) dudc cong nhan. Tai Viét Nam, két
qua gidi trinh ty va phéan tich trinh tu gen cta
10 ching PCV2 phan lap dugc tai mot s6 tinh
mién Béc trong ndm 2013 -2014 cho thay c6 su
hién dién cta nhanh 1A/1B thudc genotype
PCV2b, nhém tai t6 hgp (CRF) va genotype
PCV2d méi duge cong nhan trén thé gi6i
(Huynh Thi My Lé va cs., 2015). Trong khuén
khé ctia bai bao nay, ching tdi cung cdp thong
tin cac két qua nghién ctiu méi nhat vé dic diém
dich t& hoc phan tt theo khong gian va thdi gian
cta PCV2d luu hanh & Viét Nam, gép phan lam
diy du thém btc tranh dich t& vé PCV2 dang
luu hanh tai Viét Nam va khu vuc, dong thoi 1a
¢o s0 khoa hoc rat quan trong trong coéng tac lua
chon chung virus phtt hgp dé san xuét vacxin
phong bénh cho dan lgn trong nudc.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

- M&u bénh phém: ¢6 3 loai mau dude dung
trong nghién ctu nay la dich ngoay miii, huyét
thanh (thudéc vé nhém mau héi ciu ndm 2013,
2015) va miu phu tang (thu ti lon bénh mé
kham tai Khoa Thd y trong ndm 2016 va dau
niam 2017). Mau dudc thu thap 6 ca lon ém va
lon khée binh thuong. D61 v6i phu tang, trudc
khi tach ADN, mau dugc déng nhat va hoa
thanh huyén dich 10% trong dém PBS 1x. Mau
duge bao quan 6 -20°C cho t6i khi kiém tra.

- Héa chat dung tach va tinh sach ADN
tong s6 gdom: (i) dung dich ly giai miu cé chia
27% sucrose, 15 mM trisodium citrate, 0,15 M
NaCl, 1 mM ethylene diaminetetraacetic acid,
1% sodium dodecyl 200 ug/ml
proteinase K; (i) phenol-chloroform-isoamyl

sulphate,
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alcohol (25:24:1); (iii) isopropyl; (iv) con 70%; (v)
dung dich dém TE (pH 8).

- Sinh ph&m, héa chat dung cho phan ting
PCR: (1) hot start PCR kit (i-StarMaster,
iNtRON Biotechnology, Han Quéc); (ii) ciap méi
dac hiéu VF2/VR2 diung dé phat hién PCV2
(Yang et al., 2003) va moi dac hiéu CV1/CV2 &
CV3/CV4 dung dé giai trinh tu gen PCV2
(Fenaux et al., 2000).

- Trinh tu gen ORF2 cta cac chiung PCV2
phan 1ap & Viét Nam (Bang 1) va ctia cac ching
phan lap trén thé giéi dudc cong bo trén ngan
hang gen (Bang 2).

2.2. Phuong phap nghién citu

2.2.1. Tach va tinh sach ADN téng s6

ADN tdng s6 dudc tach theo cac bude sau: (i)
ly gidi mau (250 pl) trong dung dich
sucrose/protein K (500 ul) 6 56°C/90 phut, (i)
tach pha ADN bing dung dich phenol-
chloroform- isoamyl (200 pl), (iii) tia ADN bang
isopropyl & -20°C/15 phut, (iv) rtia sach tua
ADN bang con 70%, (v) hong kho va hoa tan taa
ADN trong 30 ul dém TE (pH 8,0). Gitta céac
buée ti (i) dén (iv) 1a qua trinh ly tAm & diéu
kién 12.000 vong/phut/15 pht 6 4°C.

2.2.2. PCR dung phat hién va giai trinh tu
gen ORF2

Trong nghién cGu nay, ching t6i st dung
kit PCR thuong mai (-StarMaster, iNtRON
Biotechnology, Han Quéc) c¢6 cAc thanh phén:
PCR buffer, dNTPs, MgCl,, Taq DNA
polymerase. Thanh phan phan tng PCR (20 pl)
dugc phoi tron theo huéng dan cua nha san
xuét, trong do6: 17 pl i-Star master mix solution
+ 1 pl méi xudi + 1 pl mdi nguge + 1 ul ADN
mau tach chiét. Cac buée thuc hién phan tng va
chu trinh nhiét t6i uu ctia phan tng PCR dugc
thuc hién theo céng bo truée day (Huynh Thi
My Lé va cs., 2012; 2015).

2.2.3. Giai trinh tu’ va hoan thién trinh tu gen

San pham PCR tinh sach dudc giai trinh tu
theo hai chiéu (xudi va ngudc) bing phucng
phap Sanger, dudge thuc hién tai cong ty 1% BASE
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Bang 1. Trinh ty gen ORF2 cuia cac chung PCV2 phén lap tai Viét Nam

N&m® Ma s Tinh® Genotype: NEm M3 sb Tinh Genotype:
Cluster cluster

2004 JX506730 BD 2011 KM042413 HN

2004 KM042408 VP 2011 KM042414 Han

2008 JX099786 ™ 2d 2012 KC238430 BG

2008 KM042409 H 2012 KC238432 BG

2008 KM042410 HB 2012 KC238433 Han

2009 JX099780 YB 2b: CRF 2012 KC238437 HD

2009 JX099781 GL 2b: CRF 2012 KC238438 HD

2009 JX099782 HY 2b: CRF 2013 KT336602 PT 2b: CRF

2009 JX099783 BL 2b: CRF 2013 KT336603 Han 2b: CRF

2009 KM042411 BN 2013 YYYY16 BD

2009 KM042412 Han 2013 YYYY2 VL

2010 JX099784 HN 2b: CRF 2013 YYYY4 VL

2010 JX099785 HN 2b: CRF 2014 KT336604 NB 2b:1A/1B

2010 KM042403 HY 2014 KT336599 Han 2d

2011 JQ181586 HD 2b: CRF 2014 KT336600 Han 2d

2011 JQ181587 HB 2b: CRF 2014 KT336601 Han 2d

2011 JQ181588 HB 2b: CRF 2014 KT336605 Han 2d

2011 JQ181592 BG 2b: CRF 2014 KT336606 Han 2d

2011 JQ181596 Han 2b: CRF 2014 KT336607 Han 2d

2011 JQ181598 Han 2b: CRF 2014 KT336608 NB 2d

2011 JQ181602 HN 2b: CRF 2014 KT336598 Han

2011 JQ181603 ™ 2b: CRF 2015 YYYY10 ar

2011 JQ181604 ™ 2b: CRF 2015 YYYY11 ar

2011 JQ181605 ™ 2b: CRF 2015 YYYY23 TG

2011 JQ181607 ™ 2b: CRF 2015 YYYY24 HY

2011 JQ181595 BG 2b: CRF 2015 YYYY25 HY

2011 JQ181585 HD 2b:1A/1B 2015 YYYY7 ar

2011 JQ181590 Han 2b:1A/1B 2016 YYYY26 HB

2011 JQ181591 HB 2b:1A/1B 2016 YYYY27 Han

2011 JQ181597 Han 2b:1A/1B 2016 YYYY28 HP

2011 JQ181601 HB 2b:1A/1B 2016 YYYY3 ar

2011 KM042405 Han 2017 YYYL1712 HY

Ghi chii: (a) do su han ché vé s6 Iugng mau hoi citu, nghién citu nay khong thu thap dugc mau tir nim 2005 dén niam 2008, (b)
14 trinh tu gen in dam dugc tao ra trong nghién ciiu nay; (c) Bic Giang (BG), Bac Liéu (BL), Bic Ninh (BN), Binh Duong (BD),
Gia Lai (GL), Ha Nam (HN), Ha N¢i (Han), Hai Duong (HD), Hai Phong (HP), Hoa Binh (HB), Ninh Binh (NB), Phi Tho (PT),
Quang Tri (QT), Thai Nguyén (TN), Thanh Héa (TH), Tién Giang (TG), Vinh Long (VL), Vinh Phic (VP), Yén Bai (YB); (d)
nhém tai t6 hgp (CRF) da duge xéc dinh trong nghién ctu trude day (Huynh et al., 2014).

(Singapore). Trinh tu nucleotide tiép tuc dudgc gitia trinh tu nucleotide dugc gidi trinh tu theo
phan tich bang chucng trinh tin sinh hoc BioEdit chiéu xubi va chiéu ngudc va (i) véi trinh tu
v7.1.3.0 (Hall, 1999) trén co s6 doi chiéu so sanh (i)  genome tham chiéu cong bd trén ngan hang gen.
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2.24. Xac dinh genotype chung PCV2
phan lap

Su phan loai theo genotype/ nhém di truyén
(cluster) cta cac chung PCV2 phan lap dua trén co
s xay dung cdy phat sinh ching loai
(phylogenetic tree) véi cac trinh tu da biét trudc
genotype/ cluster. Bang 2 trinh bay cac trinh tu
tham chiéu ctia 4 genotype PCV2a, PCV2b,
PCV2¢c, PCV2d va 8 nhanh di truyén 2A-2E, 1A-

1C (Olvera et al., 2007, Segalés et al., 2008, Xiao
et al., 2015). Chuong trinh MEGA 6 (Tamura et
al., 2013) dugc st dung dé dung cAy phat sinh
ching loai véi cac tham s6: (i) model Kimura-2
parameter md phong su thay d6i ctia nucleotide,
(i) cac vi tri c6 su khuyét thiéu nucleotide xuat
hién & it hon 5% téng s6 trinh tu sé dude gitt lai,
(iii) xay dung cay bang phuong phap Neighbor-
Joining véi s6 bootstrap 1a 1.000 lan.

Bang 2. Trinh ty gen tham chiéu dung xay dung cay phat sinh chung loai

Ma sb Genotype®: Cluster” Ma sb Genotype: Cluster Ma sb Genotype: Cluster
AY 184287 PCV1 AY094619 PCV2a: 2E AY686762 PCV2b: 1A
AB072302 PCV2a: 2A AY181948 PCV2a: 2E AY686764 PCV2b: 1A
AF364094 PCV2a: 2B AY325495 PCV2a: 2E AY691679 PCV2b: 1A
AY 146991 PCV2a: 2B DQ104421 PCV2a: 2E AY732494 PCV2b: 1A
AY 146993 PCV2a: 2B AF201311 PCV2b: 1A AY916791 PCV2b: 1A
AY 180396 PCV2a: 2B AF201897 PCV2b: 1A DQ104420 PCV2b: 1A
AY180397 PCV2a: 2B AY 177626 PCV2b: 1A DQ104422 PCV2b: 1A
AF201308 PCV2a: 2C AY 181945 PCV2b: 1A DQ141322 PCV2b: 1A
AF201309 PCV2a: 2C AY288134 PCV2b: 1A AY556475 PCV2b: 1B
AF201310 PCV2a: 2C AY321982 PCV2b: 1A AY678532 PCV2b: 1B
AF109399 PCV2a: 2D AY321983 PCV2b: 1A AY682995 PCV2b: 1B
AF201305 PCV2a: 2D AY321984 PCV2b: 1A AY181947 PCV2b: 1C
AF201306 PCV2a: 2D AY321985 PCV2b: 1A AY291317 PCV2b: 1C
AF264043 PCV2a: 2D AY321986 PCV2b: 1A AY510375 PCV2b: 1C
AF381176 PCV2a: 2D AY321987 PCV2b: 1A AY556473 PCV2b: 1C
AY288135 PCV2a: 2D AY321988 PCV2b: 1A AY556476 PCV2b: 1C
AY322004 PCV2a: 2D AY321989 PCV2b: 1A AY682991 PCV2b: 1C
AY424401 PCV2a: 2D AY321994 PCV2b: 1A AY682994 PCV2b: 1C
AY424402 PCV2a: 2D AY321996 PCV2b: 1A AY682996 PCV2b: 1C
AY424403 PCV2a: 2D AY321998 PCV2b: 1A AY686763 PCV2b: 1C
AB072301 PCV2a: 2E AY321999 PCV2b: 1A AY686765 PCV2b: 1C
AB072303 PCV2a: 2E AY322001 PCV2b: 1A AY943819 PCV2b: 1C
AF264038 PCV2a: 2E AY322003 PCV2b: 1A EU148503 PCV2c
AF264039 PCV2a: 2E AY424404 PCV2b: 1A EU148504 PCV2c
AF264040 PCV2a: 2E AY484408 PCV2b: 1A EU148505 PCV2c
AF264041 PCV2a: 2E AY484412 PCV2b: 1A AY484410 PCvad
AF264042 PCV2a: 2E AY536756 PCV2b: 1A AY713470 PCvad
AF381175 PCV2a: 2E AY596823 PCV2b: 1A GU808525 PCV2d
AF381177 PCV2a: 2E AY604430 PCV2b: 1A HMO038017 PCvad
AF454546 PCV2a: 2E AY613854 PCV2b: 1A HMO038030 PCV2d
AF465211 PCV2a: 2E AY651850 PCV2b: 1A HMO038031 PCvV2d
AF520783 PCV2a: 2E AY682993 PCV2b: 1A JX512856 PCvad
AF544024 PCV2a: 2E AY682997 PCV2b: 1A KJ187306 PCV2d

Ghi chu: (a) PCV2 dugc phan chia thanh genotype PCV2a, PCV2b, PCV2c (Segalés et al., 2008)va PCV2d (Xiao et al., 2015);
(b) trong genotype PCV2a va PCV2b, virus dugc chia thanh 8 nhanh di truyén (cluster) tir 2A-2E va 1A-1C (Olvera et al.,

2007).
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2.2.5. Do luong tinh da dang vé trinh tu gen

Phuong phap Principal Coordinate Analysis
(PCoA) dé phan tich su da dang vé trinh tu
nucleotide gen ORF2 cua 64 chung PCV2 phan
lap & Viét Nam tir 2004 dén 2017. Tham s6 dau
vao cho phan tich PCoA 12 ma tran vé khoang
cach di truyén (distance matrix) duge tinh ti cac
trinh tu gen da sip xép (alignment) theo mé hinh
Kimura-2 parameter mé phéng su thay déi caa
nucleotide. Cac budc dude thuc hién bang phan
mém PAST phién ban 3.15 (Hammer et al., 2001).

2.2.6. Phuong phap nghién ciu dic diém
dich té hoc phan tir theo khéng gian -
thoi gian

Dic diém dich t& hoc phén ti cia cac chiing
PCV2d phén lap dudc 6 Viét Nam dude di siu
tim hiéu theo khéng gian (6 hai c&p d0: giiia cac
quéc gia va gifia cac tinh ctia Viét Nam) va theo
thdi gian (mdm phan lap) nhim tra 16i cau hoi:
ngudn goc phat sinh tit dau va luu hanh § Viét
Nam sém nhét tit khi nao. Co sd di liéu dung cho
phan tich 1a 391 trinh ti gen ORF2 cua cac

Pham Héng Quan, Pham Coéng Hoat va Huynh Thi My Lé

ching thudc genotype PCV2d thu dudgc trong
nghién ctu nay hodc truy cap ti ngan hang gen.
Céac buée thuc hién dude tém tit nhu sau: (i) sang
loc va gifi lai c4c trinh tu c6 diy da théng tin vé
dia diém phan lap (quéc gia) va nidm phan lap
(trinh bay 6 bang 3); (ii) dung phan mém BEAST
(Drummond et al, 2012) dé xay dung lai qua
trinh phat tan (dispersal pathway) ctia cic chung
PCV2d theo khong gian va thoi gian (spatio-
temporal dynamics), véi cac tham s6 cia moé hinh
dua theo két qua nghién ciu trude day (Lemey et
al., 2009); (iii) si dung chucng trinh SpreaD3
(Bielejec et al., 2016) dé tinh gia tri Bayes factor
(BF), gia tri cho biét miic tin cdy ctia du doan con
duong phat tan virus gitta cac nudc. Gia tri BF
trong khoang BF > 150, 3<BF <150va 1<BF <
3 1an lugt ting v6i miic du doan c6 d6 tin cay cao,
c6 cin ci va chua du cén ct vé con duong phat
tan (Kass and Raftery, 1995).

3. KET QUA VA THAO LUAN

3.1. Phén loai genotype PCV2 lvu hanh &
Viét Nam

Bang 3. Tém tit thong tin trinh ty gen ORF2 diing dé phan tich
dac diém dich té hoc theo khong gian - thoi gian

5 Chau Au Chau A Chau My
Nam Bi Cro buc Italy Rom Ser TQ ADb Indo HQ bL TL VN My Bra
2003 1 1
2004 1
2005
2006 4 1
2007 12 1 2
2008 1 1 15 3
2009 1 1 22 1 1 5
2010 1 2 2 18 2 6 3 1
2011 1 6 32 2 1 1 9
2012 30 5 3 4
2013 2 2 24 18 4 3 1
2014 3 34 1 1 3 1
2015 35 6 29
2016 2 3 1 5
2017 1

Ghi chu: Croatia (Cro), Romania (Rom), Serbia (Ser), Trung Quéc (TQ), An D6 (AD), Indonesia (Indo), Han Quéc (HQ), Dai
Loan (PL), Thai Lan (TL), Viét Nam (VN), Braxin (Bra). Chit s6 trong cic 6 la s6 Iugng trinh tu gen ORF2 thu thap dugc tai

méi quéc gia/ ving lanh thé, tuong ing & cac ndm.
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Hinh 1 trinh bay két qué phan tich co s6 dit
liéu gdbm 166 trinh tu gen ORF2 (102 trinh tu
tham chiéu, 64 trinh ty thu thap 6 Viét Nam tu
2004 dén 2017).

Dua vao dic diém phan nhanh cia cdy phat
sinh chtng loai, c6 thé nhan th&y PCV2 luu hanh
4 Viét Nam tit ndm 2004 dén ndm 2017 chi thudc
genotype PCV2b va PCV2d, khong c6 ching phan
lap nao thudc genotype PCV2a. Két qua nay phu
hop véi két qua x4c dinh genotype PCV2 6 dan lon
nudi tai Viéet Nam bang phuong phap PCR
(Huynh Thi My Lé va cs., 2012) hoéc bing phudng
phéap phén tich trinh tg gen (Huynh Thi My Lé va

cs., 2015). 0 mot khia canh khac, khi phén tich
motif d4c trung genotype (Cheung et al., 2007), 64
ching PCV2 phan lap ké trén déu khong mang
motif 86-TKII-91 cia PCV2a (khong trinh bay).
Két qua phan loai trong nghién ciu nay va clua
mot s6 nghién ctu khiac (Huynh et al, 2014,
Huynh Thi My Lé va cs., 2015) cho thiy c6 su
thiéu chinh x4c cua co s0 dii liéu trinh tu gen
ORF2 cong bd bdi Franzo et al, 2016; theo do,
nhém tac gid nay da xép 23 ching PCV2 cta Viét
Nam (mé s6 Genbank tit JQ181586- JQ181607,
JX099780- JX099785 va JX506730) thudc
genotype PCV2a.

——f—— 99,98%

PCV2c

N~

99,98%

\_ PCV2a:

2A-2E

A

0.03

PCV1

Hinh 1. Cay phat sinh chung loai cua cac chung PCV2 phan lap 6 Viét Nam

Ghi chu: (A) D€ dé quan sat, céc vi tri ¢6 ching PCV2 phan lap ¢ Viét Nam dugc danh dau bing mau xanh, di kém nam phan
Iap.Gia tri bootstrap ¢ méi niit (node) duge hién thj cho cich phan nhanh chinh. Trinh tu gen ORF2 ciia PCV1 duoc ding lam
outgroup. (B) So dé dinh kém danh diu 20 tinh (mau vang cam) c6 mau dugc phan tich.
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gitta cac chung PCV2 phan l4ap ¢ Viét Nam

Ghi chii: D€ dé quan sat, moi chiing PCV?2 duoc ky hiéu tuong tng véi genotype trén co sé phan loai béng cdy phat sinh chiing loai.

O hinh 1, tinh da dang di truyén cda cac
chiing PCV2 luu hanh ¢ Viét Nam khéng chi
phan 4nh & su luu hanh 2 genotype khac nhau
(PCV2b, PCV2d) ma con & su hién dién dong
thoi 2 phan nhém 1a 1A/1B va tai t6 hgp (CRF)
cua genotype PCV2b. Da dang di truyén cua
PCV2 con duge thé hién truc quan bing phéan
tich PCoA (Hinh 2).

Trén truc toa do hinh chiéu 1 (coordinate 1),
PCV2b:CRF duge danh gia gan giii vé mat di
truyén véi PCV2d va khac biét rd véi PCV2b:
1A/1B. Trén truc toa do hinh chiéu 2 (coordinate
2), PCV2d dugec danh gia gin giii vé mat di
truyén véi PCV2b: 1A/1B va khac biét rd véi
PCV2b: CRF. Phan tich PCoA con cho thay cac
ching PCV2 luu hanh & Viét Nam tit 2004 dén
2017, tai 20 tinh/ thanh phd phan chia thanh 3
nhém tach réi nhau (giéi han béi duong nét diit,
Hinh 2). Tuy nhién, cac diém toa d6 biéu thi cho
mdi chung phan l4p & mdi nhém (cac diém gidi

han trong dudng nét diit) phan bé phan tan. Dic
biét, c6 6 chung phan lap nim tach roi khoi
phan nhém 1, 2 va 3 (Hinh 2). Két qua nay phan
anh sy da dang di truyén ngay trong mot
genotype/ cluster cia PCV2 tai Viét Nam. Nhu
vay, bang hai phuong phap phéan tich, nghién
ctiu nay c6 cung nhan dinh v6i mot s6 nghién
ctu truée ddy (Huynh Thi My Lé va cs., 2015,
Huynh et al., 2014) vé su da dang di truyén cta
PCV2 6 Viét Nam.

PCV2 la mot virus da genotype (Olvera et
al, 2007), ¢c6 mat ¢ hau hét cac nuée chan nudi
lon trén thé& giéi (Opriessnig et al, 2007). Su
phan bd cia cac genotype ¢ mdi nuée 1a khong
dong déu va khong mang tinh quy luat. Vi du, &
khu vuc chau A, cac nuée nhu Trung Qudce (Liu
et al., 2016, Zhai et al, 2014), Nhat Ban
(Takahagi et al., 2008), Han Qudoc (Nguyen et
al., 2012, Seo et al., 2014), An D6 (Anoopraj et
al., 2015),... déu c¢é su luu hanh ctia genotype 2a
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(bén cach genotype 2b va 2d). Ngugc lai, mot s
nudéc nhu Thai Lan (Jantafong et al., 2011),
Malaysia (Jaganathan et al, 2011),... chi thay
genotype 2b va 2d. Véi cac théong tin dic diém
Iuu hanh genotype 6 Viét Nam duge trinh bay
trong nghién ctiu nay va mot s6 nghién ciu
truéec ddy (Huynh Thi My Lé va cs., 2015) da
gép phan lam 16 hon su phan bo cua cac
genotype PCV2 trong khu vuec.

3.2. Pac diém dich té hoc phan ti theo
khong gian va thoi gian

Su phan bd ctia cac genotype PCV2 & Viéet
Nam theo khong gian (dia phuong phén lap) va
thoi gian (ndm phan lap) dudc trinh bay 6 hinh 3.

Trong nghién ctu nay, PCV2 da duge xéac
dinh Ivu hanh & 20 tinh thanh trong ci nuéc
(Hinh 3). Tai mét s6 tinh khu vuc phia Bac (Ha
No6i, Hung Yén, Hoa Binh) va phia Nam (Binh

Duong) c6 su luu hanh cta cac nhém di truyén
khac nhau. Vi duy, ti nam 2009 - 2016 déu phat
hién duge PCV2 nhém 1A/1B, CRF va PCV2d luu
hanh & dan logn nudi tai Ha Noi. V& méit thoi gian,
nhém t4i t6 hgp CRF c¢6 mit 6 Viét Nam it nhat ti
ném 2004 cho téi 2013, genotype PCV2d xuat hién
it nhat tir 2008 cho t6i nay (ndm 2017).Véi co s6
dii liéu hién thai, két qua trinh bay & hinh 3 cho ra
nhén xét: ¢ Viét Nam, c6 su luu hanh dong thoi
nhiéu nhém di truyén cia PCV2 &6 mot dia
phuong, trong cing moét khoang thoi gian. Dic
diém ké trén ciing c6 thé thdy dién ra & nhiéu
nuéc nhu Han Quéc (Kwon et al, 2017): mot s6
trang trai chi c6 don genotype hoac 2a, 2b, 2d luu
hanh; mét s6 trang trai c6 hén hgp 2 hodc 3
genotype (2a/2b, 2a/2d, 2b/2d va 2a/2b/2d). O
Colombia, su phan bd va bién dong genotype
PCV2 dugc xac dinh khoéng c¢6 tucng quan véi thoi
gian (ndm phéan 1ap) (Rincon Monroy et al., 2014).

Han BN HY HD HP HN HB TN NB VP PT BG YB TH QT GL BD TG VL BL
2004 CRF CRF
2008 2d 2d CRF
2009 | CRF 11A‘;/ CRF CRF CRF CRF
2010 CRF CRF
llg/ 1A/ 1A/ 1A/
201 | v 18, crF | 18, | crF 1B,
2, CRF CRF CRF
1A/
2012 | 2d 2d 18,
2d
2013 | CRF CRF 14/ 2d
1B
1A/
2014 | 2d 18,
2d
2015 2d 2d 2d
1A/ 1A/ 1A/
2016 | . - 2d
2017 2d

Hinh 3. Phan b6 cac nhém di truyén ctia PCV2 & Viét Nam theo khéng gian va thoi gian

Ghi chi: Khu vue mién Bdc gom Ha Noi (Han), Bdc Ninh (BN), Bic Giang (BG), Ha Nam (HN), Hung Yén (HY), Hai Duong
(HD), Hai Phong (HP), Hoa Binh (HB), Ninh Binh (NB), Phi Tho (PT), Thai Nguyén (TN), Vinh Phiic (VP), Yén Bai (YB); khu
vuc mién Trung gém Thanh Héa (TH), Quang Tri (QT), Gia Lai (GL); khu vuc mién Nam gém Binh Duong (BD), Tién Giang

(TG), Vinh Long (VL) va Bac Liéu (BL).
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3.3. Pac diém dich té hoc phan t& cua
genotype PCV2d lvu hanh ¢ Viét Nam

Pén thoi diém hién tai, c6 hai su chuyén
dich genotype cua PCV2 (genotypic shift) da
dugc biét: (1) PCV2a sang PCV2b dién ra trén
pham vi toan cau tit nam 2003 (Cortey et al.,
2011, Dupont et al., 2008), (ii) tu 2012 tré lai
day c6 su chuyén dich genotype luu hanh phd
bién sang PCV2d (Xiao et al., 2015). Nghién
ctiu nay cua ching toi tap trung phan tich dic
diém dich t& hoc phén ti caa genotype 2d luu
hanh & Viét Nam (Hinh 4 va 5).

f]’ng dung phuong phap phén tich déc
diém dich t& hoc theo khong gian va thdi gian
(Lemey et al., 2009), nghién ctu nay da du
doan nhanh chinh ctia cdy phét sinh ching
loai (v6i cac nut dudec ddnh mau do, hinh 4A)

Pham Héng Quan, Pham Coéng Hoat va Huynh Thi My Lé

¢6 ngudn goc ti Trung Quéc. Trong d6, & miic
tin cay cao nhat (BF > 150) 1a con dudng phat
tan ti Trung Quéc t6i cac nube hodc viung lanh
thé nhu Braxin, Dtc, Italy, Pai Loan va Viét
Nam (Hinh 4B). Nhan xét nay vé ngudn géc
cua genotype PCV2d 6 Trung Quéc cling phu
hop véi mot sd cong bd trude day (Guo et al.,
2010b, Franzo et al., 2015). Pic diém dich té
hoc phén ti cia genotype PCV2d 6 Viét Nam
dugc lam rd 6 hinh 5.

Toan bd 54 trinh tu PCV2d thu thap &
Viét Nam tu 2004 - 2017 déu dudc du doan cé
ngudn goc dau tién ti Trung Quéc (mé ta bdi
dudng chuyén tiép tit mau d6 sang mau den,
Hinh 5). Tuy vay, cac ching nay nam & cac
nhanh khac nhau ctia cidy phat sinh ching
loai. Thoi gian xAm nhép cta t6 tién gan nhat

A

T T T T

1980 1985 1990 1995

2000 2005 2010 2015

Hinh 4. K&t qua phan tich sy phat tan theo khéong gian va thoi gian cia PCV2d

Ghi chi: (A) C4y phat sinh chiing loai vdi cac nhanh dugc danh dau bing mau tuong ting vdi quéc gia dugc du doan va chiéu
dai dugc cdn chinh tudng ing vdi truc thoi gian duge du doan. (B) Nhiing duong phat tan cua PCV2d véi mic tin cay cao nhat

(Bayes Factor > 150).
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Trung Quéc

Viét Nam

Viét Nam

~2010
2014

~2013 2014 -2017

2012

2011, 2013

~1978

e —— ===

2015

2008 - 2011,
2013

~2005

2004

1980 1990 2000

2010 2020

Hinh 5. Nguén géc, su phat tan theo khong gian va thi gian
cua genotype PCV2d lvu hanh ¢ Viét Nam

Ghi chii: C4c nhanh cua cdy phat sinh chiing loai du don cé nguén géc tir Trung Quéc duge danh mau dd, cic nhanh dan téi
céc ching luu hanh & Viét Nam danh mau den. Hinh tt gidc ddnh dau cdc mit ma tai dé xdy ra qué trinh chuyén tiép gita cdc

chiing ¢6 ngudn géc tir Trung Quéc sang Viét Nam, di kém ndm du doan xdy ra su chuyén tiép. D€ dé quan sét, cdc nhanh din
téi cac chiing PCV2 luu hanh & cic nudc khac (trir Viét Nam) déu duge Iam mo.

(most recent common ancestor) ctia cac ching
PCV2d phan 14ap & Viét Nam duge udc lugng xay
ra vao khodng cac nam: 1998, 2002, 2005, 2008,
2010 va 2013. Két qua phan tich nay cho biét c6
nhiéu dgt xAm nhap cta genotype PCV2d vao
Viét Nam. D6i chiéu véi mot nghién ctiu tuong
tu, cac chung PCV2 thudc nhém téi t6 hop
(CRF) luu hanh ¢ Viét Nam ciing duge du doan
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c6 ngudn goc ti Trung Quoc (Huynh et al.,
2014). Nhu vay, nghién ctiu nay da gép phan
lam sang t6 thém vé ngudn gdc ciia 1 trong 2
genotype chinh luu hanh ¢ Viét Nam 1a PCV2d.
Cac két qua trinh bay trong nghién ctiu nay
mang tinh chit md dau, dé cap dén diac diém
dich té hoc phan tt theo khong gian va thoi gian
4 pham vi quéc té& (gitia cac quéc gia hodc viing



lanh thé). Trong cac nghién ctu tiép theo, dic
diém luu hanh cta PCV2, dic biét 1a genotype
PCV2d sé tiép tuc lam rd 6 pham vi quéc gia
(gitia cac tinh) nham tra 16i cau hodi: cac ching
virus 1ay lan nhu thé nio sau khi xdAm nhap vao
Viét Nam va céc dac diém tién hoéa ctaa chung.

4. KET LUAN

0 Viét Nam, chi c6 su luu hanh genotype
PCV2b bao gbm nhanh 1A/1B, nhém téi t6 hgp
va genotype PCV2d.

O c4 3 mién Béc - Trung - Nam déu thay su
hién dién déng thoi nhiéu nhém di truyén cua
PCV2 6 mot tinh, trong cling mdt khoang thoi
gian.

Céac chting phan lap 6 Viét Nam tix 2004 -
2017 thuodc genotype PCV2d déu c6 ngudn goc
dau tién ti Trung Quoéc nhung ndm 6 cac nhanh
khéc nhau ctia cay phat sinh chiing loai.
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