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PHAT HIEN VA DINH CHUNG VIRUS GAY HO! CHUNG HO HAP VA SINH SAN
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TOM TAT

Hoi chimg réi logn hé bip va sinh sin (Porcine reproductive and respiratory syndrome — PRRS) 1a mdt trong nbimg dich bésh gy
tén thét ndng né vé kinb 1 & lgn trén todn thé gidd, wong 86 c6 Vijt Nam. Ching virus PRRS dang huu binh bao gbm bai kiéu gen,
Kiéu Chiw Au (European type - EU) v kidu Bic My (North American type - NAY), vei sy khac nbau dén 40% v trinh by nucleotide.
Nehién ciu nay sic dung phueng phip anultiplex RT-PCR €8 pht ién va dinkt ching (EU/NA) virus PRRS dang hru hinh tai Vigt
Nam. Ce mdi dgc higu duge thiét ké dua trén trinh ty gen ORF7 ma héa cho protein nhin cia virus PRRS, trong 6 méi xudi dic
kigu v6i ¢4 2 chiing EU va NA, rong kbi dé méi nguge dac higu hodic v6i chitng EU, hofic vii ching NA. Kich thude sin pham PCR
nhan [én bing b3 mi iy

higu Ian heot 1a 161 v 245 bp trong tmg véi ching virus PRRS dong EU vi NA. B dic hiéu cia phuong
phidp duoc kidm tra qua phan Tmg chéo vai cic virus thudng ddng nhi€m v6i PRRS nhr virus giy hén chitng ¢di coc sau caf siia
(PCV2), virus gly st cé dién & lon (CSFV). D§ nhiy ciia phuong phap cho phép phit hign & gitn han néng 4§ virs 18 1,87x10
ng/pl Trong 158 miu cé bidu hién mic hénh PRRS phin 1p & Vigt Nam, 1y 1§ duang rinh véi PRRSV 12 125 mfu (79,11%), wong
46 123 wlu thuje ching NA (77,85%) vé 2 miu thudc ching EU (1,27%). K&l qui ndy cho thiy ticm ndng sit dung ky thugt
muitiplex RT-PCR trong. chén dodn phin (i vA djnh type PRRSY dang lra hinh.

Tir khéo: Dinh chiing va phét hién virus, multiplex RT-PCR, virus gay hi chirag b bdp va sinh sin lon (PRRSV).
MO BAU

PRRSV ia mot loai virus gay wuydn nhiém nguy hiém, 14y tan nhanh va tam chét hang loat lgn nhidm banh (Meng ef a,
2000). Virus PRRS dirgc phan 13p va dinb logi vao n&m 1991 thudc logi RNA virus, ¢6 kich thrdc vio khedng 45 + 80
mm, chju Guoc nhiét 43 thip. Va3t chit di truyn clia virus PRRS [a RNA mach don 6 kich thurére phan tir khodng 15 kb,
bae gdm cdc ving gen ma hod cho cac protein khéng ciu truc va 9 khung doc md (ORF- open reading frame) ma héa
cho c4c protein chirc néng (Mengeling ef ai., 1997; Meulenberg et af,1998). Virus PRRS disgc phan thanh 2 kiéu gen
véi 2 dang dai dién 1 VR2332 - ddng BAc My (North American type - NA) va Lelystad - dang Chau Au (European type -
EU) véi khac bigt di truyen déng k8 18n 167 40% (Nelsen ef al., 1999). Trong sé c4c gen ma hod protein ciu tric, ORF7
mé héa cho protein vé nhan (nucleocapsid protein) 12 protein khéng giycosyl hda, khdng cd peptide tin higu (signal
peptide) trong ciu tric phan tir, dwgre cau thanh tir 123 hay 128 aa twong ng voi kiu gen NA va& EU. Céc nghién ciru
vd nucleccapsid protein trdc day che th&y protein N chira ving chirc nang gan RNA durge xem 14 gick vai trd quan trong
trong viée sao chép virus (Rowland ef af., 2003). Qua phan tich su thay d8i trinh tr nucleotide clla cac dang virus PRRS
nguwdi ta da xac dinh dng khung doc mé ORF7 la chung khéng o6 nhidu thay di trong subt qua lnh ién hod, vi thé
ORF7 duge ding lam trinh tv dich trong chn doan virus PRRSV. Tuy nhién sy khac biét gitra ddng virus PRRS kidu
gen NA va EU & khung doc mé nay |14 rdt 15, oy thé, sy twong dbng vé trinh ty nucleotide ta 57-59 % va twong ddng vd
trinh ty axit amin khoang 62 % (Andreyev et af., 1997).

PRRSY da xuft fugn tan dAu tign & Vist Nam vao ndm 1997 trong dan lon giéng nhap tir My (Lang, 2007). Trong nhiing
n&m 2007-2012, dai dich hdi chizng rdi loan sinh sdn v& ho hdp (PRRS) lign fuc xdy ra dnh hudng nghidm trgng dén
nganh chan nudi lon & nuoc ta nbi ridng va cac nudc trong khu vire néi chung. Thire té cho lhéy. c4c tac nhan g8y bénh
la virus/vi khuan ngay cang c6 si¥ bién ddi di truyén cao do @6 hinh thanh nén cac bién chiing/dong khac nhau gy kihd
khan cho cong tac chén dodn bénh mot cach chinh xac. Phuong phép multiplex RT-PCR (Edwards, Gibbs, 1994), d8
dwge sir dung 4& dbng thai nhén dién, phan Ligt nhidu loai virus hode che chin: /dong khac nhau trong cing mét logt
tac nhan gay bénh trong cing mat mau dya vo kich thudre doan gen duge khuéch dai (Huang ef af., 2004; Yue of 2.
2009). Trong nghién ciru nay ching t6i da thiét ké b mi dac hidu thudc viing gen ORFT £ thé vira chin dodn vira xic
djnh chiing PRRSV nhigm, @8ng théi 69 nhay, €5 déc hiéu cda phwong phap ciing dugc danh gid.

NGUYEN LIEU VA PHIFONG PHAP
Nguyén ligu
Eénhghém 1 cac mau mau, huyét thanh duge thu thap tix lgn ¢o bidu hién hodc nguy cor cao nhiém PRRS (n=158) &

mot s5 tinh nhw Dign Bign (n=9); Lam Béng {n=67); Can Tho, Bbng Thap, Hau Giang (n=12); Ddng Nai, TP Hé Chl Minh
{n=58); Blnh Duong (n=12).

Phuong phép

RNA h¢ gen cla virus dugc tach chiét bng Trizof thea ba buéc: Béng nhét mau bang Trizol; Phan tich mAu si dyng
Chlorofrom, Tira RNA béng Isopropanal sau d6 riva tia béing ethanol 70°C. DNA tdng sé duqc tich chiét bing phenol.

Thiét ké méi: B5 mdi duga thit ké 1rén viing gen ORF7 cla virus PRRS @& nhin biét va nhan dac higu 2 ching NA (véi
kich thipéc 245 bp) vé ching EU (véi kich thuée 167 bp), Thiét ké cap mdi nhan ddc hidu doan gen PCV2 (kich thude
387 bp), CSFV (kich thudrc 342 bp) s dung xéc dinh d6 d3¢ higu ciia phuromg phép nghién ciu, C4c bg mdi duoc thidt
ké bing phan mém Primer 3, trinh 1y mai trong Béng 1.
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Bng 3; Teinh ty mdi ddng 6k khuéch dai gen

Virus Ky hiu méi Trinh fy mdi (5 - 3) Ta {oC) Kich thede
sén phém (bp}
PRRSV-F CAG CCA GTC AAT CAG CTG TG
PRRSV' EUTR GAA CGT TCG GTC TGG GTG AG 55 161
NATR ATC CTC CCT GAA TGT GAC AGG 245
PRRSV? ORFIF TGG GTG GCA GAA AAG CTG TT s
ORFTR GTG TCAATCAGTGCCATT GAGC 490
PCV2 PCV2-A2 TGC CGT ATT TTC TTG C6C TG 5
POV2A3 GAT GCC ATT TTT CCT TCTCC w7
CSFV CSFV.F AAC ATG GAT GGT GTAACT GG
CSFV.R TCTCTATAGTGTTGG TCATIC C sa 342

PRASV' dting cho phdn tmg mustiplex RT-PCR, PRRSV diing cha tch dong va doc trinh hr todn b gen ORFT

Téng hop cDNA tir RNA bding bd kit First Strand cDNA Synthesis Kit (Fermentas) theo hudmg din cla nha sén xult.
Phén ¢mg multiplex RT-PCR (mRT-PCR): Sir dyng bd kit TOPsimple™ DryMiX-nTaq & khuéeh dai gen theo quy trinh
clia nha s3n xuit Thanh phin phan img (20 ul) gdm: 5 pM bl (mbdi , Xudi v ngugre), 2 pl cDNA. Chu trinh nhigt
phén img nhur sau: 94°C/ 3 phit, 35 chu ky [94°C/ 3 gidy, 55°C/ 30 gisly, 72°C/ 1 phat], 72°C/ 5 phat va gir méu & 4°C.
Xac dinh dg déc higu cua phrong phap mRT-PCR thong qua phin img chéo vii hai virus PCY2ICSFV. Cdc méu chudin
13 DNA chiing virus PCV2 va vaceine Hog cholera ciia CSFV.

S&n phdm RT-PCR clia gen ORF7 duoc kiém tra tén gel agarose 1%, tinh sach bdng b kit QlAquick Purificabon kit
{QLAGEN) va ddng hoa vao vector TOPO TA Cloning Kit (tnvitrogen), sau 46 tich dong va thu nhan DNA cla plasmide
ti 16 hop. Banh gid trong d6i d nhily clia phwong phdp mRT-PCR dua vie @6 pha lodng 10 lan cla néng da DNA
plasmida tii 15 hgp mang gen ORF7 sau ahan dang.

San phidm RT-PCR clia gen ORF7 dugc gl gidi krinh ty iy idp tai Macrogen (Han Quéc). Trinh ty nudleotide thu
nhéin duge xiz f bing phin mbm ClustalX 2.0.11, BioEdit 7.0.9.0, So sénh trinh v nucleotide clia mdt s ching dal dign
wil cac ching virus phan 130 da c6 trén GenBank (Rttp:/www.nchi nim nih.gov).

KET QUA VA THAO LUAN

Xiy dymg bg méi va xdc dinh 43 dic higu, dd nhay

Hinh 1 trinh bay mé hinh thiét ké b mi dac hidu dang cho phan tmg MRT-PCR chin dodn va dinh chiing virus PRREV.
Mbi xubi diege thiét ké dac hidu voi cd 2 ching EU va NA, irong khi 66 2 mdi ngugt duge thidt k& dic hidu voi timg
ching. Cy thé, vai ching EU, sin phdm khuéch dai la dogn gen tuomg img visi kich thude phén tir 161 bp, trong khi do,
véi ehiing NA, s dyng mdi xudi chung va midi nguge dic hiéu NA, doan gen wi kich thudc phan tir 245 bp duwroc rhan
1én dac higu.

I

. mbi cia gen ORF7 cb kich tharéc 245 bp (chiing NA), 161 bp  Hinh 2, Két qui dign di kidm tra san phim
s (rﬂ‘n::t;gu) o ¢ multiplex RT-PCR gen ORF7
M: marker 100 bp (Enzymnowic); 1: Ching
EU; 2: Chung NA; 3: Ching NA+EU.
Hinh 2 trinh bay két qua MRT-PCR vii 2 ching da» dign NA va EU. O giéng thir nhit chi str dyng khudn 13 eDNA chilng
EU xuéit hién 1 bang DNA vdi kich thudre twong irng 161 bp. O gigng thir 2 str dung chimg NA lam khudn xuét hign 1
being DNA voi kich thurtro twong irmg 245 bp. O giéng thir 3 st du abng thei ha khubn cDNA cla 2 chung NA + EU
wudt hin 2 bing DNA vii kich thwée brong Umg 245 va 161 bp. K&t qua trén hodn todn phi hop vai kich thude theo
tinh toan 1y thuyét.
Déng nhilm voi PRRSV thuémg i virus PCV2 (Porcine Circovirus type 2) va CSFV (Classical swine fever virus). B dac
higu coa phuomg phap mRT-PCR dugc xic dinh thang qua phan (mg chéo vdvi virus PCV2/ CSFV dbng nhidm wén
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PRRSV Nghién ciru dure tién hanh trén chiing géc VR2332, LV, chiing phan 13p tir vaccine va mdt s& miu phan 13p
trong audc. Két qua & hinh 3 cho thay khi sty dung ciip mbi nhan doan dac hidu PRRSV & miu phan 1ap trang nudc,
mdu VR2332, LV lén vach biing 16 nét va trong Umg vai kich thude 245 va 161 bp. Sir dung cap mbi dic higu thiét ké &
phin phurong phap 38 khuyéch dai doan gen PCV2 & céc miu phan 1p (ding khudn DNA), cha kich thudrc 387 bp
{giéng 11 ->16); va nhan gen CSFV trén chiing phan 14p & vaccine Hog cholera va méily phan 13p cho kich thuée 342 hp
{oiéng 6-> 10). D& v6i 2 virus PCV2/ CSFV hay ddng nhidm ndy khong co phan (mg chéo véi PRRSV. Két qua ndy
ciing ddng thudn voi nghién ciru ciia Liu va ddng tac gia (2011), Xu va dong tac gid (2012) khi tidn hanh nghién clru cac
virus thirdmg dong nhiém voi virus PRRS (Liu et al, 2011; Xu et al,, 2012).

S 10 11 12 13 14 15 g

3876p

Hinh 3. €6t qua dign dl kiém tra 49 d§c higu cda cac miu phin 13p v6l PCV2/ICSFV, M; Marker 100 bp (Enzynomics); 1-3: €2,
DY7, DB2; 4: VR233Z; 5: LV; 6-9: CSFV- Hog cholera, 2DB, 608, C2; 10: PRRS- Hog cholera; 11-14: PCV2-A23, DB2, D3, DBY,
15-16: PRRS- DB1, DB2.

Hinh 4 thé& hién a5 nhdy ciia phurong phap mRT-PCR & cac ndng d¢ pha loang khac nhau sir dyng phuang phéap
multiplex PCR (mPCR) véi cap mdi dac higu nhan gen ORF7 & mbt chling dai dién ky hiéu mau 1155 phidm bénh
PRRS. MBu nay sau khi nhan d3¢ higu doan gen ORF7 cb kich thiréc 372 bp dugc chuyép vao plasmide thdng qua
vector TOPO TA, sau d6 tién hanh tich chiét DNA ciia Plasmide va do ndng 49. Két qua 8o ndng a8 géc ban diu 12 1,87
ng/ pl. & gidng thir 8 ndng 86 pha loang 1 1,87 x 107 ngfpl viin phat hign dugc bénh. K&t qua cia ching 1i ciing phi
hp vii nghién ciru ciia Yue va dang tic gia (2009), & nbng d6 thap nhét 1 x 107 co thé phat hign d4u hidu biéu hisn
bénh clia virus PRRS (Yue ef al.. 2009) {11). Theo Liu v& &bng tac gia (2011), gi6i han phét hign clia phirang phap PCR
cho virus PRRS I3 2,02 x 107, va ndng d6 10° c6 thé phéat hign dAu higu bidu hign bénllll}Liu et at, 2011). D diing cho
phieong phap chdn dodn chiing 18i sir dung miu phan 18p & ndng d6 pha loang 1,87 x 107 ng/ pl {Gidng 5).

L R e R D)

-~ s bp

Hinh 4. Két qua ign di s2n phim PCR gen ORFY c6 kich thuge 245 bp m3u 1155 & céc néng 99 pha loang 10 1n {ndng 45
ban dhu 14 1,87 ng/ pl)

Kéi qui chin dodn dya vio phuong phép mRT-PCR

Chung 1 tién hanh phan tich kidm tra 158 mau co triéu chirng méc virus PRRS phan 1ap & Vit Nam dya trén phuong
phép mRT-PCR @& Sugre thi vu & trén.

Hinh 5. Két qua dign 4l kidm tra s3n phdm multiplex RT-PCR gen ORF7 sir dyng ciip mdl multiplex cb kich thuc 245 bp
S:g;ﬁ NA), 161 bp (ching EU). M: marker 100 bp (Enzymnomic), 1-> 14 M&u phan 13p; 15: Ching dal dign LV; 18: Ching dai dign

Ké1 qua chlin Bodn trén cac mau thyc dia thé hign tén Hinh 5. &7 giéng 1-> 6, 8, 10, 12, 14 xult hién 1 béing DNA c6
kich thuéc phan tir 245 bp twong ng véi ching NA; gidng 8 xugt hign 1 bang DNA <6 kich thuéc phao t& 161 bp
trong ng vdi chiing EU; giéng 7, 11, 13 am tinh. Trong tng $é 158 mAu c6 trigu chimg méc virus PRRS phan 1ap &
Vigt Nam, 113 nhiZm chiing NA rét cao chiém 77,85% (n= 123), trong ki d6 # 1§ nhuidm chiing EU thip chi chiém 1.27%
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(0=2), v& khong thdy mu n2o nhiém ca 2 chiing NA +EU. Céc mau m tinh {n=33) trong nghién ciru nay o6 thé do
Kromg wirus PRRS I hinh trong mbu thdp ma bing phiremg phip MRT-PCR cila chiing 161 khong di 4 nhay dé phat
hidn. Két qua chin doan trn cac méu thyr dia (= 158) thé hign & bang 2.

Béng 2: Kt qus chiin doan trén 158 miu & trigu chimg mac benh PRRSY phan 13p & Vist Nam

Viing phan Igp Téng ™ s4mbu awemg tinh vt PRRSY $6 mAu &m tinh véi PRRSV
Dien Bien 3 6 (66.67%) ’ 3(33,39%)
Lam Bdng 67 60 (89.55%) 7 (10,45%)
Clin The, DAng Thap, Hau Giang 12 12 {100%) 0 (0,00%)
©5ng Nai, TP Hb Chi Minh 58 35 (60,34%) 23 (30.66%)
Binh Dwong 12 12 (100%) 0 {0.00%)

€ whe nhin chinh xdc trinh hr gen thupe ORF7 khuéch dai béi bd méi thiét k&, chung toi tidn hanh doc gidi trink tr
dogn gen ORF7 co kich thutre 372 bp thudc chiing NA. So sanh doan gen ORF7 ca 12 miu dal dién phan |3p nam
2012 w6i chiing VR2332, ching vaccine JXA1-R, BSL-PS 100, IngsivacMLV. Két qué so sanh cac mAu phan Iap trong
ey o i khic bigt nhau & 15 vi trf va so véri tic chiing clia vaccine thi b 36 vi tri sai khac nhau (Hinh 6).

Hinh 6. K&t qua 50 sanh trin tyr nucleatide cia gen ORF7 trén 12 mau dai dién phan |3p trang nusde nam 2012, ching VR2332
va cic chiing phan 13p tir vaccine JXA1-R, BSL-PS 100, IngefvacMLY, trinh tyr trong khung 12 mdi xuéi va moi ngirec

B4 mdi thiét ké cho phan irng muitiplex RT-PGR ndm trong viing gen ORF7, trinh ty nucleatide ciia mdi duge dénh
Kkhung trén hinh 6. Trinh ty nucleclide ctia cAc mAu phin [8p dbu co sy sai khdc vii cac ching phan Iap elia vaccine &
vi bri 24, 48,78, 89, 144, 207, 216 {G — A); 45, 117, 138 (T — C). So sanh & cac chiing phan 1ap voi nhau v so véi cic
chilng phan I5p i vaccine thi cac mau phan 13p & Bién Bién ¢6 3 vi trf sai khéc nhau 86 1 vi tri 60, 135 (T « C), 243
{G « A); Céc mAu phan 18p & Can The va Rau Giang 6 5 vi tri sai khac 33, 54, 87 (T +» G), 165, 168 (G — A); Cac
mu phan tp & Béng Thép oo vi i sai khac 223 (G « A) va gibng v&i ching JXA1 phan lap tir veccine cia Trung
Qudc. ¢ Hau Giang co 1 vi tri i KhaC v6i bt ¢ cac chiing virus phan 18p d6 14 80 (A «— G), Db trong dbng nucleotide
cia virus PRRS & 12 mAu phan 13p tong nedc 12 95,1 -> 100%. So sanh véi cac ching phén [&p clia vaccine s dung &
Viét Nam cho théy, mirc trang diing vé nuciestide cao v6i chiing vaccine cia Trung Qubt JXA1-R (97,1 -> 98 8%). Déi
i chiing nguyén thily VR2332, vaceine BSL-PS100 va IngelvacMLY murc tuong dong vé nucleotide 14 91,4 -> 94,3%,
sy khac nhau chiém ti 1 6,0 -> 8.4%

KET LUAN

B3 thiét ké thanh cong b mdi phan dac hiéu ving gen ORF7 dé phat hién va dinh ching virus phan [4p dugce thude
chiing Bic My (245 bp). Chau Au (161 bp). DY nhay cta phrong phap cho phép phat hién & giti han néng ds virus la
1.87x10™ ng/pl. Trang 158 méu oo bidu hién mac bénh PRRSV phan 1ap & Vidt Nam, st dung phuong phap cita ching
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16i ty (& duong tinh v PRRSV 1a 79% (n=125), trong &6 123 m?u thuGe chiing NA (77,85%) va 2 mau thuge chling EU
(1.27%). MAu phan I3p thudc ddng Bic My c d8 weong ddng v& nucieotide 13 91,4 -> 94,3% so vai chiing nguyén thiy
VR2332. L )

Lisi chim gn: Nehén cins mhin duve sw b5 trg kinh ghi cxic 05 phst rén Khon b v Cing nghé qudc gua (VAFOSTED) 4é ti mé 56106 12
201005, dé ts nghién cirs khoa hoc ofp tink Lam Pong *Ung dung &7 thudt RT-PCR &é phit hugn som mis 5 bénh agaty kiém irén gia sic nhdm
ndng cno chit ivpmg din Vit nusi trén dia ban tinh Lam Déng "ndm 2012-2013. Nghién cchs néy sit chung trang thoét 65 thi rghigm Phong thi nghtém
trong diém cong nghé gen, Vién Cong nghé sink hoe
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MULTIPLEX RT-PCR FOR TYPING AND DETECTION OF PORCINE
REPRODUCTIVE AND RESPIRRATORY SYNDRCME VIRUS
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SUMMARY

Porcine repreductive and respiratory syndrome (PRRS) is currently the most important agent causing the serous economic loss
worldwide, including Viet Nam. PRRSV has been divided mto two genotypes, the European (EU) and North American (NA)
Eenotype, up to 40% of difference i their genomic sequence. In this study, multipiex RT-PCR was used for typing and detection of
PRRSV circulating in Viet Nam. The specific primers were designed based on ORF7 gene sequence, coding for nuclear proteia of
PRRSV, m which, the forward primer was speaific for both EU and NA genotypes and reverse primers were for EU, or NA
genotype. The molecular sizes of the expected PCR products using specific primer pairs were 245 bp and 161 bp, respectively. The
specificity of the method was tested via cross-reaction with the co-infected vituses, such as porcine circo virs 2 (PCY2) and
classical swine fever virus (CSFV). The detection limit of the method was 1.87 x 10 ng /ul. Of 158 samples with clinical sights of
PRRS infection 1solated 1n Vienam, positive samples were 125 samples (79.11%), in which, 123 samples were the NA genotype
(77.85%) and only two samples were the EU genotype {1.27%). These results indicated the potential use of the multiplex RT-PCR
for routine molecular diagnosis and genotyping of circulating PRRSV.

Keywords: Genotype, multiplex RT-PCR, detection of porcine ive and respiratory syndrome virus.
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