.

Xac dinh va phan nhom cac chung virus gay héi chiing
réi loan sinh san va hd hap & Ign phan lap tai Viét Nam

Luong Nhan Tuan', Luu Quang Minh!, Tran Xuan Toan'
Pham Thi Phuong Mai', Tran Xuén Hodn', D6 Thi Hoa?

"Phong thi nghiém trong diém cong ngné t& blo ddng vat, Vién Chan nudi
“Trung tam Chin doén thi y Trung uong

Trong nghién ctliu nay, 24 mau virus gay hdi chiing réi loan sinh san va hé hap & lon (PRRSV) phan
lap ti 16 tinh & Viét Nam nam 2013 dugc diéu tra va méi quan hé phat sinh loai ctia nhiing virus
nay dugc xay dung dua trén trinh tu axit amin cta hai gen ORF5 va Nsp2. K&t qua giai trinh tu cac
gen trén cho thay c6 su bién déi I16n khi so sanh vdi trinh tu trén chling 07/QN (Genbank code:
FJ394029.1) phan 14p & tinh Quang Nam. Mic d6 tuong déng cac trinh tu axit amin dude ma héa tuf
trinh tu nucleotide néu trén gitia 24 mau virus phan lap véi ching 07/QN ciing dugc phan tich va da
phéat hién 19 vi tri thay déi trén gen ORF5 va 66 vi tri thay ddi trén gen Nsp2. Dac biét, 3 mau phan
l&p VN/QT-2013, VN/NA-2013, VN/ND-2013 dudc phat hién mat di 3 axit amin lién ti€p tai cac vi tri
869, 870 va 871. Phan tich méi quan hé phat sinh loai da chi ra tat cd cdc mau phan lap dugdc déu
thugc nhém Il (bi€n thé Béc My) va chiing c6 dé tudng déng rat cao vdi cac chiing PRRSV phan lap

tai Trung Quéc.

Tur khoa: gen ORF5 va Nsp2, gidi trinh tu, PRRSV, RT-PCR, virus.

Chi sé phan loai 4.3

Dat van dé

HGi chiing réi loan sinh san va hd hdp & lgn
(porcine reproductive and respiratory syndrome -
PRRS) hay con dudc goi véi tén phd bién 1a “Bénh
lon tai xanh” 1a mét bénh gay thiét hai nghiém trong
C‘ho nganh chan nudi Ign trén thé gigi. O Viét Nam,
t thang 3.2007, bénh bét dau gay dich tai nhiéu
dia phuong, lam t8n that I6n vé kinh t& cho ngudi
Cha&n nuoi. Pac biét nam 2010, dich da xuat hién
tai 1.978 xa, phudng thudc 286 quan, huyén clia 49
tinh, thanh ph&. Téng s6 lon méc bénh |a 812.947
€on, s¢ Ign chét va budc phai tiéu hiy 1a 442.699
Con (Bang Van Ky, 2012).

Bénh gay ra bdi porcine reproductive and
'espiratory syndrome virus (PRRSV). V& mat phan
0ai, PRRSV thudc chi Arterivirus, ho Arteriviridae, bo
Nidovirales (Cavanagh D Nidovirales va cs, 1997).

0 hai nguy&n mau bién thé cia PRRSV: type | bién
thfl chau Au Ia lelystad virus (LV) va type Il bién thé
Bac My 1a VR-2332. Cac chiing Bac My va chau Au
cUa PRRSV gay ra cac hoi chling lam sang tuong
Y nhau, nhung ching cé hai kiu gen riéng biét sai

hac nhau xap xi 40% (Thiel H.J va cs, 1993). Vé
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mat di truyén, hé gen virus gay bénh tai xanh & lgn
la loai virus nhd c6 hé gen la ARN sgi duong co
kich thudc khoang 15 Kbp. ARN virus c6 vo boc va
chua it nhat 9 khung doc md (ppen reading frames
- ORF). N&am ngay & vung khéng phién ma & dau 5’
la ORF1a va ORF1b ma hoéa cho céc protein phicéu
tric tham gia vao qua trinh phién ma va sao chép
clia virus, ti€p theo ORF2a, ORF2b va cac khung
doc mé tir ORF3 dén ORF7 ma hoa cho céac protein
céu truc cula virus (Kim H.K va cs, 2009; Kim S.H
va cs, 2010).

Khung doc m& ORF5 ma hda cho mét phan tl
protein mang khéng bi dudng hoa co trong lugng
17 kD hodc mét phan tl protein dudng hdéa trong
ligng 25 kD (Mardassi H va cs, 1995). Hon thé niia,
ving ORF5 clia PRRSV la viing gay dap Ging mién
dich chi dao bdi no lién quan t6i viéc hinh thanh
nhiing khang thé trung hoda. Trén thuc té 8 PRRSV
type Il khung doc ORF5 cé chia 3 vj tri epitope cla
té€ bao B va 2 vj tri epitope clia t& bao T. Noi cach
khdc, day & viing di truyén quyét dinh chii y&u dén
doéc luc cla virus khi xam nhap vao co thé vat chi
(Mardassi H va cs, 1995; Kim H.K va cs, 2009).



PHYLOGENETIC RELATIONSHIP OF
THE PORCINE REPRODUCTIVE AND
RESPIRATORY SYNDROME VIRUSES

(PRRSV) ISOLATED IN VIETNAM

Summary

In this study, 24 porcine reproductive and
respiratory syndrome virus (PRRSV) samples
isolated from 16 provinces in Vietnam in
2013 were investigated, and the phylogenetic
relationship of these viruses was constructed
based on the amino acid sequences of ORF5
and Nsp2 genes. The sequencing results
of these genes indicated the high variation
compared to the sequence of 07/QN strain
(Genbank code: FJ394029.1) isolated in
Quang Nam province. The identity of amino
acid sequences deducted from the nucleotide
sequences between the 24 isolates and 07/
QN strain was also analysed; 19 variations in
ORF5 gene and 66 variations in Nsp2 gene
were found. Especially, three isolates VN/
QT-2013, VN/NA-2013, and VN/ND-2013 were
found to possess three-continuous amino
acid deletions (869-871) within Nsp2 gene.
Phylogenetic analyses based on the ORF5
and Nsp2 amino acids indicated that all these
isolates were grouped into PRRSV type II
(North American genotype) and they were
highly similar to PRRSV strains isolated in
China.

Keywords: ORF5 and Nsp2 genes, PRRSV, RT-
PCR, sequencing, virus.

Classification number 4.3

Gen Nsp2 la gen ma héa cho 1 protein phi cau
trdc (non structural protein 2) tham gia vao qué trinh
phién ma va sao chép ctia PRRSV. Gen Nsp2 nam
& vi tri khung doc m& ORF1a. Tian K va cs (2007)
da phan tich trinh tu gen Nsp2 cla chiing virus gay
dich é Trung Quéc nam 2006 phat hién su thiéu hut
30 axit amin so vdi cac ching phat hién trudc do va
chling méi phat hién nay c6 doéc luc cao hon han
cac chiing cé dién.

Hi€u biét vé sy da dang va tién hoa clia PRRSV
sé dem lai hiéu quéa cao trong qua trinh nghién ctiu
vaccine diéu trj bénh gay ra bdi virus nay. Do vay,
chiing t6i dat muc tiéu giai trinh tu 2 ving gen quan
trong ORF5 va Nsp2 tif cac mau PRRSV phan lap
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tai Viét Nam nam 2013 nham danh gia su bién ddi
cac nucleotide, tlr d6 phan nhém cac virus va danh
gia moi quan hé gilia cac mau phan lap nay.

Ddi tugng va phudng phap nghién cifu
Déi tugng nghién cuu

ABE)'iﬂtU(Jng nghién clu la cdc mau PRRSV dudc
phan Iap tir cac mau bénh pham thu thap tir cac &
dich 6 cac vung cla Viét Nam.

Phuong phap nghién ctru

Phudng phép tach chiét RNA virus t cédc méu
bénh pham thu dugc: mau bénh pham 1a mé phéi
sau khi thu dudc bao géi can than, dua vao dung
dich RNA-later va bdo quan mat & 2+8°C, sau doé
dugc chuyén ngay vé phong thi nghiém. Tai day,
mau dudc bao quan & nhiét d6 -70°C trudc khi tidn
hanh téch chiét RNA tdng s6.

Tién hanh tach chiét RNA: khoang 3 mg mau
phoi, cat nhé réi nghién trong céi chay si vé triing
trong dung dich nitg 16ng. Hoa mau véi 3 m| dung
dich PBS (pH = 7,4) thanh huyén dich 10% réi ly
Eém 2000 g trong 15 phat. Hat l&y dich nudc trong
o) phig trén xi Iy véi khang sinh penicillin (200 UI/
ml) va Streptomycin (200 pg/ml), hosic c6 thé loc vé
tSrungdgua? lgang loc ¢6 kich thudc 16 loc 0,45 pm.

au do su dung bd kit Rn ini Kit cC i
e F{?\lA: easy mini Kit ctia Qiagen

_ PhUdngphépchayRT-PCR: theokitsuperScript Il
first - strand synthesis system cla hang Invitrogen.

Phuong phdp PCR: chay theo protocol Hot Start
Taﬂg Dh!A Polymerase ciia Fermentas: trinh tu cap
Mol nhan 1én doan gen Nsp2 nhu sau: Nsp2- F:5-
A’AA GAC CAG ATG GAG GAG GA-3’, Nsp2-R:
SM-GA(:;" CTQ AGT ATT TTG GGC GTG-3; trinh tu
cap moi nhan Ién toan bo khung doc gen ORF5 nhu
sau: ORF5-F: 5-ATG TTG GGG AAG TGC TTG

ACC-3', ORF5-R: o-CTA G
TTG TTC Caoy AG ACG ACC CCA

Phuong phép dién di:
1,5%.

dién di trén gel agarose
» Phuong phép tinh sach ADN ty gel:tinh sach theo
it Free UV Gel Extraction ciia hang Invitrogen.
ABIGéa1I trinh tu gen: ti€n hanh giai trinh ty trén may
. 1—0 30, kit st dung cho phan tng Terminator V
-1 Lycle Sequencung Kitciia hang ABI, kit lam sach

Sau phan (ng BigDye® XTerminator" - Purification
Kit ca hang AB.

_ Phuong Phap xir Iy s6 liéu: bing phan mém
Bioedit version 7.0.5.3 va MEGA 5.1.
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Két qua va thao luan
Két qua nhan PCR hai doan gen Nsp2 va ORF5

Pa tach dudc 24 mau mRNA ti 24 mau bénh
phdm va téng hop thanh cong 24 mau cDNA trén
may realtime PCR. Tién hanh phan ting PCR tu 24
mau cDNA nhan I&én 2 gen Nsp2 va ORF5 (sl dung
2 cap méi nghién cliu). K&t qua kiém tra trén dién
di d6 cho thady hai gen Nsp2 va ORF5 da dugdc nhan
Ién thanh cong co kich thudc tuong tng la 666 bp
va 603 bp, phu hap vdi kich thudc Iy thuyét (hinh 1).
Marker st dung la 1 kb DNA ladder.

Hinh 1: két qué dién di san pham PCR hai gen Nsp2 va ORF5
trén gel agarose

San pham PCR sau do dudc tién hanh tinh sach
bang kit Purelink™ PCR Purification Kit ciia hang
Invitrogen. K&t qua cho thay, san phdm PCR dudc
thu héi sau tinh sach c6 ham lugng di cho céac
Nghién cuiu ti€p theo.

Phan tich trinh tu va so sanh su sai khac trinh
tw gen ORF5

San phdm PCR gen ORF5 sau khi tinh sach
dugc giai trinh tu 2 chiéu, st dung may giai trinh tu
ABI 3130, sau dé chung toi da tién hanh so sanh
(blast) trén ngan hang gen (http://blast.ncbi.nim.nih.
gov/Blast.cgi) va két qua xac dinh trinh tu thu dugc
tuong déng vai trinh ty ORF5 cong bé. Bang phan
mMém Bioedit, chiing t6i da so sanh va chi ra mot s6
Mau c6 do tucng déng hoan toan vdi nhau vé trinh
W gen, cu thé 1a: cac mau VN/HB1-2013, VN/HN-
2013, VN/HB2-2013, VN/ND-2013 va VN/PT2-2013
tu’Cing déng; cac mau VN/YB2-2013, VN/YB3-2013,

VN/YB4-2013 tudng déng; cac mau VN/DB1-2013,
VN/DB2-2013 va VN/BN-2013 tuong déng.

Trinh tu gen ORF5 cla céc mau sau do dudc so
Sanh vgi trinh ty clia ching 07/QN (Genbank code:
FJ394029.1) 1a chiing PRRSV thu dugc & Quang
am, Viét Nam nam 2007 (Youjun Feng va cs,
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2008). Tu két qua ta thdy, co téng s6 167 vi trf sai
khac trén chudi trinh tu 603 nucleotide gen ORF5
(ty 18 27,7%). Biéu nay cho thdy gen ORF5 co kha
nang doét bién cao.

Khi so sanh trinh tu axit amin gen ORF5 cla céac
mau thu dugc va chiing 07/QN, ta thay c6 19 vj tri
axit amin bi bién d&i trén toan bd chudi polypeptide
201 axit amin ctia gen ORF5 (hinh 2). Nhu vay, so
vGi 167 vi tri sai khac nucleotide thi cé rat nhiéu vi
tri dot bi€n cam, khéng anh hudng dén trinh tu chudi
polypeptide gen ORF5. Bén canh do, trong cac mau
thu dugc ta thdy mau VN/YB1-2013 1a mau cé nhiéu
vi tri axit amin sai khac nhat (13 vi tri) va mau VN/
HD-2013 1a mau cd it sai khac nhat (2 vj tri).

Hinh 2: so sanh sy sai khac trinh ty axit amin gen ORF5
cla cac mau thu dugc véi ching 07/QN (phan mém Bioedit)

Phéan tich trinh tu va so sanh su sai khac trinh
tu gen Nsp2

Sau khi g|a| trinh tu gen Nsp2 va so séanh (blast)
cac mau gidi trinh ty trén ngan hang gen (http !
blast.ncbi.nlm.nih.gov/Blast.cgi), chiing toi thay ket
qua xac dinh trinh tu co do tuong dong cao vdi trinh
tu gen Nsp2 cua PRRSV cong bé. Khi phan tich
muc do tuong ddng gitia cac mau thu dugc, su dung
phan mem Bioedit, ching toi thu dugc két qua mot
s& mau co trinh tu tuong déng hoan toan: mau VN/
HB1-2013, VN/HN-2013, VN/HB2-2013 tuong dong;
mau VN/YB2-2013, VN/YB4-2013 tuong dong.



So sanh trinh t¢ cac mau vdi chlng so sanh la
07/QN (Genbank code: FJ394029.1), két qua thu
dugc cho thdy cé 127 vi tri sai khac nucleotide &
cac mau thu dudc va chiing 07/QN. Dac biét, trong
3 mau VN/QT-2013, VN/NA-2013 va VN/ND-2013
co su thiéu hut 9 nucleotide & vi tri 296-305 so Vi
cac mau khac va chling 07/QN déi chiing.

Tién hanh so sanh trinh tu axit amin gen Nsp2
clia cac mau thu dudc va chiing 07/QN ta thay xuét
hién 66 vi tri axit amin bi bién déi (hinh 3). Nhu vay,
so véi 127 vi tri sai khac nucleotide thi cé nhiéu
vi tri dét bién cam, khéng anh hudng dén trinh ty
chudi polypeptide gen Nsp2. Trong cac mau thi
mau VN/BD2-2013 [a mau co nhiéu vi tri axit amin
sai khac nhat (20 vi tri) va mau VN/HD-2013 la mau
co it vi tri sai khac nhét (2 vi tri). G mot s& vi tri axit
amin hau hét cac mau déu co sai khac vdi chiing
07QN nhu R793W, A811T, S814P, D833G, L877P,
V887M, F892R, P896L, V928A, K935E, L942S,
A955V, M974V. Dic biét, 3 mau VN/QT-2013, VN/
NA-2013, VN/ND-2013 bi méat 3 axit amin G vij tri
869, 870 va 871.

Hinh 3: so sanh su sai khac trinh tu axit arg'.-r‘n gen Nsp2
gidia cdc mau thu duge va ching 07/QN (phdn mém Bioedit)

Xac dinh quan hé di truyén va phan nhém céc
mau virus nghién cuu

Ti€n hanh dung cay quan hé phat sinh (neighbor
- joining) clia cac chling da phan lap vdi di liéu trinh
tu axit amin hai gen ORF5 va Nsp2 cla PRRSV
trén NCBI bang phan mém MEGA 5.1, chung téi
phat hién thdy cac chling virus phan 1ap & Viét Nam
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nam 2013 déu thudc type Il va cé khodng cach di
truyén gan vdi cac chlng thu dude & Trung Quéc
nhu JX 2012, JXwn06 (hinh 4). Dua vao quan hé
di truyén ctia cdc mau thu dudc, ta co thé chia cac
mau thanh cac nhom, két qua dudc trinh bay trong
bang 1.
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Hinh 4: cdy quan hé phét sinh cdc miu PRRSV dua trén trinh tu
axit amin 2 gen ORF5 va Nsp2 (phdn mém MEGA 5.1,
phudng phap neighbor - Joining, Bootstrap 1000, maximum
composite likelihood)

Béng 1: phan nhém cdc mau virus phén lap dugc dua vao
méi quan hé di truyén

—_—

Nhém

STT Mau

1 Like - Ux2012 VN/HT-2013

VN/PT2-2013, VN/HB1-2013, VN/
HN-2013, VN/HB2-2013, VN/ND-
2013, VN/HP-2013, VN/TQ-2013,
VN/NA-2013, VN/QT-2013

2 VN - Group 1

VN/PT1-2013, VN/QN-2013, VN/BN-
2013, VN/BD1-2013, VN/DB1-2013,
VN/DB2-2013

3 VN - Group 2

VN/BD2-2013, VN/YB2-2013, VN/

4 | VN-Group 3
YB3-2013, VN/YB4-2013

5 Like - JXw2006

VN/HY-2013, VN/NB-20013,
YB1-2013, VN/HD-2013

VN/




Két luan va kién nghi
Két luan

Hai doan gen ORF5 va Nsp2 phan tich c¢é tinh
da hinh cao. So vdi chiing 07/QN (Genbank code:
FJ394029.1) phan lap tai tinh Quang Nam nam
2007, trinh tu axit amin cac gen ORF5 va Nsp2 cla
cac mau phan tich ¢ nhiéu bién déi, cu thé 1a trong
trinh ty axit amin gen ORF5 va Nsp2 xuat hién tuong
ing 19 va 66 vi tri sai khac. Dac biét, 3 mau VN/QT-
2013, VN/NA-2013, VN/ND-2013 bi mat 3 axit amin
& vi tri 869, 870 va 871 trén gen Nsp2. K&t qua nay
la co s cho nhiing danh gia vé su bién chiing cla
PRRSV G Viét Nam sau nay.

T4t ca cac ching PRRSV phan tich déu thudc
type Il (chliing Bac M) va c6 quan hé di truyén gan
vdi cac chling PRRSV ti Trung Quéc va chiing 07/
QN phan lap 6 Quang Nam/Viét Nam nam 2007.

Kién nghij

- PRRSV c6 kha nang bién ddi cao, vi vay cén
theo di lién tuc nham danh gia kip thai cac bién doi
clia virus dé co cac bién phap ddi pho kip thdi va
hiéu qua.

- Dua vao két qua nghién ctiu thdy rang, ching
virus gay bénh & Viét Nam cé quan hé di truyén
gan gii vdi cac chiing clia Trung Quéc, do doé sl
dung vacxin san xuét ti Trung Quéc sé co hiéu
qua tét hon.
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