XAC PINH QUY TRINH REAL TIME RT-PCR VOI CHAT NHUQM EVAGREEN DINH
LUONG VA DINH CHUNG VIRUT GAY HQI CHUNG ROI LOAN SINH SAN VA HO HAP
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TOM TAT
Hoi chimng réi loan sinh san ho hap trén heo (PRRS, bénh tai xanh) do virut (PRRSV) gay nhiéu
thiét hai kinh té. PRRSV gom 2 dong, chau Au (EU) va Bic My (NA), trong d6 ¢é ching Trung QUOC
- mot bién chang tir dong Bic My. Trong nghién ciu ndy, quy trinh real time RT-PCR st dung chit
phat huynh quang EvaGreen véi cap mdi F7 va R7 duoc thiét ké trén ving ORF7 cho phép phan biét
dong NA/EU va dinh lvgng PRRSV. Toan b ving ORF7 cia b gen PRRSV dugc gan vao plasmid
pGEM T Easy va chuyén vao té bao chu E. coli DH5a dé c6 mau DNA dung trong tao duong chuan
dinh lwong cua quy trinh. Do nhay cua quy trinh real time RT-PCR dugc xac dinh 1a 10" ban sao/pl.
Tinh dic hiéu caa phan tng dugc khang dinh vai porcine circovirus (PCV) va mau mau am tinh véi
PRRSV. Quy trinh c6 thé dinh dong PRRSV chau Au va dong Bac My dua vao su chénh léch vé
nhiét d6 nong chay (Tm) khi phan tich duong cong nhiét d6 néng chay. Nhiét d6 Tm cua san pham
khuéch dai dong chau Au la 83,4°C va dong Bac My la 84,4°C (CV = 0,08%, P < 0,01). Quy trinh real
time RT-PCR sir dung EvaGreen cho két qua nhanh, nhay va chinh xac trong dinh dong va dinh luong
PRRSV; da dugc ap dung dé phan biét dong ciing nhu dinh lugng PRRSV trén mot s6 mau mau va
mau ngody hau hong heo tir mét trai chan nudi cong nghiép.
Tu khoa: PRRSV, real time RT-PCR, Binh chung, Phén tich nhiét d6 nong chay, EvaGreen.

QUATIFING AND GENOTYPING OF PORCINE REPRODUCTIVE AND RESPIRATORY
SYNDROME VIRUS BY REAL-TIME RT-PCR USING EVAGREEN
Vo Khdnh Hung, Nguyén Vin Chi, L& Nguyén Ngoc Hanh,
Tran Thi Dan , Tran Thi Bich Lién, Nguyén Dinh Quidt
SUMMARY
Porcine reproductive and respiratory syndrome (PRRS) caused by PRRSV is detrimental to
economy. There are two types of PRRSV, being North American (NA) type and Europe (EU) type.
EvaGreen-based real time RT-PCR protocol was established for quantifying and genotyping PRRS
virus, in which F7 and R7 primers were designed on ORF7 of the virus. A standard curve used in the
assay was created by a plasmid DNA template. The whole ORF7 of PRRSV genome was inserted into
PGEM T Easy plasmid, then, cloned into E.coli DH5a. The sensibility of the assay was 10* copies/ul.
The specificity of the assay was confirmed by using PCV (porcine circovirus) and PRRSV-free blood
of pig. Genotyping of EU PRRSV and US PRRSV was based on the difference of melt temperature
(Tm) in melt curve analysis. The Tm of EU PRRSV amplicon was 83.4°C and that of US PRRSV
amplicon was 84.4°C. The results showed that EvaGreen-based real time RT-PCR assay could offer
quick, sensitive and accurate results for quantifying and genotyping PRRSV, which was used to
determined genotypes and viral load of blood samples and swab from post weaning pigs.
Key words: PRRSV, Real time RT-PCR, Genotyping, Melting curve analysis,EvaGreen
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1. PAT VAN BPE

Hoi chiing roi loan sinh san va hd hap (PRRS) 1a bénh xay ra trén heo voi dic diém gay say thai &
heo nai va rbi loan ho hap trén heo so sinh va heo choai (Christianson va cs, 1992). PRRS do 2 dong
virut gay bénh ¢ Viét Nam : dong Bac My va dong Chau Au (Tran Thj Bich Lién va Tran Thi Dan,
2007). D¢ la virut dang soi don, thang, v6 bao. Hat PRRSV ¢6 dang hinh cau véi dudng kinh khoang
45 dén 65 nm dbi voi dong chau Au (Wensvoort va cs., 1991) va tir 48 dén 83 nm & dong Bic My
(Benfield va cs., 2006; Dea va cs, 2000). B6 gen cua virut PRRS chua 9 khung doc mo (ORF). ORFla
va ORF1b ghi ma glycoprotein khéng cau tric, trong khi ORF 2a, ORF2b va ORF 3 — 7 lan lyot ma
hoa protein ciu truc GP 2, E, GP3, GP4, GP5, protein mang va protein cua nucleocapsid. Protein cua
nucleocapsid (14-15 kDa) duoc qui dinh boi ORF7, 14 protein khong glycosyl hoa, khong chua peptid
tin hi€u (signal peptide), c6 123 hay 128 acid amin (aa) tuong ung voi 2 chung cia PRRSV: VR2332
(dong Chau My) hay Lelystad (dong chau Au) (MardaSS| va cs, 1996). Pay 1a ving gen cho thiy su
khac biét gitra dong Bic My va dong chau Au, vi vy ving gen nay thudng dugc dung dé phét trién
cac quy trinh dinh chung PRRSV.

Hién nay, dich bénh PRRS d3 xuat hién tai nhiéu tinh cua Viét Nam va dién bién phuc tap trong
nhitng ndm gan day. Do d6 viéc dinh luong virut PRRS dong Bic My va chau Au la van dé can duoc
thuc hién tai Viét Nam. Phuong phap realtime RT-PCR str dung chat nhuom EvaGreen 1a phuong
phap khé phé bién trong dinh ching va dinh luong cac tac nhan gay bénh trén ngudi va dong vat khac
(Pietila va cs., 2000). EvaGreen la chat nhuém DNA thé hé thtr 3, nhay hon va 6n dinh hon so véi
SYBR Green | (Weijie Wang, 2006). Véi phuong phap reatime st dung chat nhuém, cé thé dinh
chang khi dira vao phan tich dudng cong nhiét dd ndng chay ciaa doan gen dugc khuéch dai (Ririe va
¢s., 1997). Phuong phap nay c6 thé khong mang tinh dac hiéu cao do phan tng c6 thé khuéch dai
nhitng doan gen khdng mong muén hoic tinh trang nhi hop ctia doan méi (primer dimer) s& lam nhiéu
két qua dinh lugng. Tuy nhién, doan mai thiét ké dac hiéu va quy trinh tdi wu c6 thé han ché khuyét
diém nay. Bén canh d6, viéc bién d6i cao cua bo gen PRRSV (Nelsen va cs., 1999 ) la tré ngai cho
viéc phat trién cac quy trinh dinh tinh va dinh luong PRRSV & cac ky thuat realtime st dung mau do
(probe). Trong khi do, k¥ thuat realtime PCR sir dung thudc nhudém 1a mot ki thuat dinh luong c6 thé
tranh duoc van dé trén. Do d6, nghién ctu vé quy trinh realtime RT-PCR véi EvaGreen da duoc thuc
hién dé c6 mot ki thuat xét nghiém va dinh luong nhanh, nhay va chinh xéac & Viét Nam.

I1. VAT LIEU VA PHUONG PHAP

Chiing vi rat PRRSV déi chirng dwong

Mau vacxin nhuoc doc PRRSV IngelVac (dong Biac My cua hing Boehringer Ingelheim VET,
Puc), vacxin nhuoc doc AmerVac (dong PRRSV chau Au caa hing Hipra, Tay Ban Nha san xuat) va
dich nuéi cdy PRRSV dong Bic My ching Trung Qudc doc lec cao trén mai trudng té bao MARC -
145 (do cong ty Navetco cung cap) duoc sir dung nhu 1a cac ddi chimg dwong cho viéc xay dung va
danh gia quy trinh.

Ly trich RNA

Cac mau déi chiing dwong va mau bénh pham tir mét trai heo duogc ly trich RNA bang bo kit
QlAamp Viral RNA Mini Kit theo quy trinh caa nha san xuét.

Xay du’ng dwong chuén cho phwong phap dinh lwong (standard curve)

Dé xay dyng duong chuan dinh luong cho phuong phép realtime RT-PCR, st dung DNA plasmid
chira doan gen ORF7 (tir vi tri 14524 dén 15183 trén bo gen PRRSV), day la vung gen ma doan moi
cho phan tng realtime duoc thiét k&. Nguon cung cap RNA dé tao DNA plasmid 1a virut vacxin
nhuoge doc Ingelvac (dong Bac My), str dung doan méi F7 5-GTA CAT TCT GGC CCC TGC CC-3'
(Suarez vac s, (1996) va R7: 5>-TCG CCC TAA TTG AAT AGG TG-3’ (Mardassi va c s., 1994).
Poan gen khuéch dai khoang 660 nucleotid dwgc gan vao plasmid pGEM-T Easy Vector System
(Promega) sau d6 dugc chuyén vao té bao kha nap E.coliDH5a. Khuan lac E.coli DH5a chtra plasmid

43



d3 gin doan gen dich, duoc chon loc trén méi trudng LB bd sung Xgal va Ampicillin (Sambrook,
2001). Plasmid duoc ly trich tir dich nudi ciy khuan lac chon loc (Kit Aurum ™ Plasmid Mini Kit, Bio-
Rad) va xac dinh nong do bang cach do OD, sau dé, dugc chuyén tir khbi lwong thanh sé ban sao dua
trén kich thudc cua plasmid sau khi gan gen dich 3655 bp (660 bp gen dich va 3,015 kb vector) véi
gia dinh rang 650 g mol™ cho mdi bp cia DNA. Két qua thu duoc dung dich DNA plasmid d3 gin
doan gen chen cd néng do Ia 8,1x10° ban sao/pl. Dung dich DNA plasmid duoc pha lodng véi hé sb
10 dé xay dung dudng chuin cho phuong phap dinh lwong real time PCR chan doan PRRSV.

Poan méi va phan ng realtime PCR sir dung EvaGreen

MJdi F7 va R7 cho phan tng realtime PCR theo Martinez va cs, 2007. Trinh ty mdi va vi tri bét cap
trén viing ORF7 (bang 1), ving gen duoc khuéch dai boi mdi F7 va R7 ¢6 chénh léch 9 nucleotid gitra
dong Bic My (301 bp) va dong chau Au (292 bp) do su thém mat nucleotid trong viing nay caa 2 dong
PRRSV. Su khéc biét trinh tu va chénh léch nucleotid caa san pham tao thanh sau phan @ng realtime
PCR 14 co sé dé phan biét 2 dong nay dua vao phan tich nhiét &6 néng chay.

Bdng 1. Vi tri doan moi F7 va R7 trén bé gen PRRSV va sdn phdm PCR

Chung Cdp moi Vi tri Chieu dai
A Moi xudi nt 14657 — 14678
- 292
Chau Au Mbi ngugc nt 14928 - 14948 92 bp
. Moi xudi nt 14936 — 14956
Bic My o 301 b
ac My Mdi nguoc nt 15217 — 15236 P

Phan ung real time RT-PCR 2 budc dugc thuc hién bang High Capacity RNA-to-cDNA Kit
(Applied Biosystems, USA) cho phan tng phién ma nguoc tir RNA sang cDNA, va SsoFast EvaGreen
Supermix cho phan tng real time PCR (trén hé théng Real time PCR CFX96). Trong budc phién ma
nguoCc RNA sang cDNA, st dung 15 pl RNA ly trich va 5 pl High Capacity RNA-to-cDNA mix, vai
quy trinh nhiét gém 50°C trong 30 phat, 95°C trong 15 phat. Véi phan tng realtime PCR, dung 5 pl
san pham phién ma nguoc va 0,5 pl moi F7 va R7 (20 uM) trong thé tich cudi 25 pl; va chu trinh nhiét
gom 95°C trong 3 phut; 40 chu ky lap lai 94°C trong 15 gidy, 60°C trong 5 gidy. Nhitng dong PRRSV
EU (vacxin AmerVac) va PRRSV US (vacxin IngelVac) dugc dung nhu d6i chang trong mdi thi
nghiém. Bé dinh dong, phan tich duong cong nhiét &6 néng chay cua san pham sau phan ¢ng realtime
PCR; Tm cua PRRSV EU va PRRSV US duoc ghi nhan va so sanh, tir d6 xac dinh su khac biét nhiét
d6 nong chay cua san pham sau phan ung realtime PCR.

Ap dung quy trinh trén mau thue dia

Tong cong 16 mau mau va 4 mau ngody hau hong (tir nhitng heo di 1ay méu) duoc dinh dong va
dinh lwong PRRSV. Pay la heo con sau cai sira cé dang vé khoé manh va khong ching ngira PRRS tai
Mot trai chan nuoi heo cong nghi¢p

1. KET QUA VA THAO LUAN

3.1 Dy nhay va dj tin cdy cia phwong phap real time RT-PCR dinh lwgng PRRSV

DNA plasmid duoc xac dinh sb lugng ban sao dia vao kho1 luong phan tu, duoc dung nhu duong
chuén dinh lugng. DNA plasmid dugc pha lodng theo hé sé 10 tir 10° dén 10° ban sao/pl nham xéc
dinh gioi han phat hién caa phan tng. Mdi d6 pha lodng dugc chay lap lai 3 1an dé xac dinh hé s6 bién
dong caa phan ang. Két qua real time RT-PCR cho thiy duong cong khuéch dai c6 gia tri Ct cao. Chu
ky ngudng ndng d6 DNA plasmid thap nhit cho tin hiéu duong tinh (Ct<40) 1a 10* ban sao/ul véi Ct
la 39. Piéu nay ching té gisi han phat hién cua quy trinh la 10" ban sao trong mét phan ¢ng. Bén canh
do, do tin cay cua quy trinh cao véi hé sb bién dong (CV) thap (0,354 - 2,042%). Do nhay va két qua
dinh luong chinh xac con dugc khang dinh théng qua duong chuan (standard curve), d6 1a duong
thang tuyén tlnh biéu dlen mbi twong quan gitra chu ky ngudng Ct vdi lugng ban sao dich ban dau
trong tuing nong d6 mau chuan. buong chuan dinh luong thu dugc (hinh 1B) xay dung tr gia tri Ct
cua tirng mau chuan pha lodng & céc nong do 10! dén 10°. Hé sb twong quan 0,99 va hé sé gdc cua
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duong chuan dinh lugng 1a 3,278, hiéu suit khuéch dai (E) 1a 101,9%:; didu nay cho thdy quy trinh
dinh Iugng dat hiéu qua cao.

Amplification Standard Curve
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Hinh 1. Puong chudn dinh lwong Ciia phwong phdp realtime RT-PCR chén dodn PRRSYV.
A. Xdc dinh d¢ nhay cuia phan vmg realtime RT-PCR chan dodn PRRSV véi cac mau 10°-10°copy/pl.
B. Burong chudn dinh luong tinh theo mau logs,copy/ul vai chu ky nguong
(Ct) twong 1ing, quan hé tuyén tinh duwoc xay dung véi mau 10°-10" copy/pl.
3.2 Tinh dac hiéu ciaa phan wng real time RT-PCR dinh lwgng PRRSV
Pé kiém tra tinh dic hiéu caa phan ang, thyc hién phan ang real time RT-PCR véi mau duong tinh
PCV va &m tinh v6i PRRSV (duoc x4c dinh bang phuong phap PCR), miu duong tinh véi PCV (xé&c
dinh bang phuong phap PCR theo Mclntosh, 2008), mau mau am tinh véi PRRSV, duoc tién hanh
ddng thoi voi mau PRRSV dong Bic My (vacxin nhuoc doc lgelvac), dong chau Au (vacxin nhuoc
doc AmerVac) va dich nudi cdy PRRSV chiang Trung Qudc doc luc cao trén té bao MARC - 145.

Amplification
2000 T
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L
A
o | e==—— e
et ———
0 10 20
Cycles

Hinh 2. Biéu dé tin higu ciia phén ing realtime PCR si dung
Evagreen dinh dong va dinh lwong PRRSV khuéch dai médu PCV
dwong tinh.

(A) PRRSV chau Au (vacxin AmerVac), (B) PRRSV Bic My
(IngeIVac) (C) PRRSV chung Trung Quéc déc luc cao, (D) PCV, (E)

mau mau am tinh véi PRRSV, (F) mau nwdc sach.

Hinh 2 cho thdy, quy trinh cho tin higu duong tinh v6i PRRSV dong Bic My, chau Au va chung
Trung Qudc doc luc cao, trong khi d6, khong cho tin hiéu & mau PCV, mau méau am tinh véi PRRSV
va mau nudc sach. Biéu nay ching té quy trinh dinh lwong PRRSV ¢6 tinh dic hiéu cao khi dung cap
mdi F7 va R7.

3.3 Pinh dong PRRSV chau Au va PRRSV Bic My dwa vao phén tich dwong cong nhiét do
néng chay

Su chénh léch vé chiéu dai va thanh phan nucleotid cua san pham khuéch dai giira dong chau Au
va Bic My dan dén nhiét ¢6 Tm khac nhau. Pay 1a co s¢ dé dinh ching dua vao phan tich nhiét do
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néng chay sau phan tng realtime PCR. Phan tich duong cong nhiét do nong chay ciing gitp danh gia
tinh dac hiéu san pham (khdng c6 san pham phu) khi dua vao dinh ctia dwong biéu dign nhiét do nong
chay.
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Hinh 3. Biéu dé phan tich dwong cong nhigt dg nong chaiy
thé hi¢n sy khac nhau ve Tm giiza hai dong. PRRSV chau Au la 83,4°C,
PRRSV Bac My la 84,4°C.

Hinh 3 cho thdy duong biéu dién dudng cong nhiét do nong chay caa PRRSV chau Au va Bic My
¢6 2 dinh phan biét cach nhau khoang 1°C. Nhiét do ndng chay dbi voi PRRSV chau Au la 83,4°C, véi
PRRSV Bic My la 84,6°C, va chung PRRSV Trung Quéc (Pos TQ) la 84,5°C & 3 lan lap lai (bang 2).
Su khéc biét nay 14 c6 ¥ nghia giita cac ching voi CV = 0,08%, P < 0,01. Biéu nay cho thay mac du
phan trim nucleotid CG cua PRRSV chau Au (53,7%) I6n hon so véi PRRSV Bic My (51,4%),
nhung do su chénh léch chiéu dai san pham khuéch dai (PRRSV chau Au Ia 292 bp so véi PRRSV
Biac My 1a 301 bp) lam cho dinh duong cong nhiét ¢ nong chay cia PRRSV chau Au thap hon so voi
PRRSV Bic My. Dua vao két qua trén, quy trinh real time RT-PCR sir dung EvaGreen c6 thé phan
biét PRRSV chau Au va Bic My.

Bdng 2. Nhiét dp nong chdy ciia san pham khuéch dai tie phdan sing realtime PCR
Nhiét dé néng chay (°C)

Mau
Lan 1 Lan 2 Lan3  Trung binh
AmerVac 83,4 83,4 83,4 83,4
IngelVac 84,6 84,6 84,8 84,66
Pos TQ 84,6 84,4 84,4 84,47

* Sai khac thong ké ¢ P<0,05
Pos TQ: chung Trung Quoc doi ching

3.4 Ung dung real time RT-PCR dinh dong va dinh lwong PRRSV trong miu thuc dia
Két qua dinh lwong mau vacxin IngelVac, vacxin AmerVac va mau dich nudi cay
PRRSV trén moi truong té bao MARC - 145 cho thay sé lwong PRRSV kha cao (s6 liéu khdng
cong bé). Tam mau mau MA61, MA62, MA11l, MA12, MA61, MA62, MB11, MB13 nhiém
PRRSV Vi s6 ban sao ban dau khoang 1,5x10° dén 1,16x10° ban sao/ml méu. Cac mau ngoay
hau hong mic du duogc lay cung Iic véi mau mau trén cing mot heo nhung gia tri Ct nam duéi
giGi han phat hién cia quy trinh. Do d6, kha ning phat hién PRRSV cua c4c mau mau cao hon
han so vai cac mau ngody (hinh 4 va bang 3).
Dwa vao két qua dinh chung cua quy trinh real time RT-PCR vira xay dung, virut doi
ching duong tir vacxin AmerVac (PRRSV chau Au) xuat hién dinh Tm = 83,4°C va tir vacxin
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IngelVac (PRRSV Bic M¥) xuét hién dinh Tm = 84,4°C. Pudng cong nhiét do ndng chay cua
san pham khuéch dai cdc mau thyc dia duong tinh déu xuit hién dinh & nhiét do tring véi
nhiét d6 ndng chay cua d6i ching dwong. Bon mau dich ngoay hau hong 1a ca&c mau &m tinh
hoic dudi ngudng phat hién vi d6 thi biéu dién duong cong nhiét dd nong chay cua cac mau
nay khong c6 cac dinh nhiét do nong chay dic trung cho san pham khuéch dai. Mau mau
MB13 c6 nhiét do nong chay la 83, 4°C, dugc xac dinh 1a PRRSV chau Au. Bay mau mau con
lai c6 nhiét dd ndng chay lan luot trong khoang 84,4°C (0,2), x4c dinh la PRRSV Bic M.

Két qua nay ciing chung to m01 dac hiéu va quy trinh phan ang PCR dugc thiét ké tai
phong thi nghiém c6 chat luong tbt, tinh dic hiéu cao. ‘Tuy nhién dé c6 mot két qua chinh xac
thi phuong phép gidi trinh tu can duoc thuc hién dé kiém chung va danh gia tinh dac hiéu dya
trén két qua real time RT-PCR vai mot sé virut gay bénh khac.
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Hinh 4. Puwong cong nhiér dg nong chdy ciia PRRSV tir mau va mdu ngody hau
'hong heo xét nghi¢m

(AmerVac va Ingelvac la doi | chirng dwong, MB13 la mau mau nhiém PRRSV

ching chau Au, tén cua cac MAu mau va mau ngody con lai khéng ghi trén hinh vi

cde dwong két qua nam sat nhau)

Bdng 3. Nhiét dg ndng chdy ciia san pham khuéch dai tir chc mdu xét nghigm
Nhiét dé néng chay (°C)

Mau Lan1 Lan 2 Lan 3 Trung binh
10° 84,6 84,4 84,4 84,467
10’ 84,4 84,4 84,4 84,4
10° 84,4 84,4 84,4 84,4
10° 84,4 84,4 84,4 84,4
10* 84,4 84,4 84,4 84,4
10° 84,4 84,4 84,4 84,4
10° 84,4 84,4 84,4 84,4

MA61 84,6 84,6 84,6 84,6°

MA62 84,6 84,6 84,6 84,6°

MB32 84,6 84,6 84,6 84,53%

MB33 84,2 84,2 84,2 84,2°

MA11 84,4 84,4 84,4 84,4"°

MA13 84,4 84,2 84,2 84,26°

MB11 84,4 84,4 84,4 84,4

MB13 83,4 83,6 83,6 83,53¢

AmerVac 83,4 83,4 83,4 83,4¢
IngelVac 84,6 84,6 84,8 84,66%
Pos TQ 84,6 84,4 84,4 84,47
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10° dén 107 : cic muic pha loang ciia DNA dirong chudn

MA61 den MB13: cac mau mau heo sau cai siza

Pos NA: dich nudi cay dong Bac My

% khac bi¢t ¢ P<0,05

IV KET LUAN

ba xay dung thanh céng quy trinh real time RT-PCR sir sung EvaGreen dinh lugng va

dinh dong PRRSV. Giéi han phat hién cua phuong phap xay dung duoc 1a 10" ban sao trong
mét phan tng, dap wng nhu cau dinh lwong. Tinh dic hiéu cua phan tng da dugc khang dinh
véi PCV (porcine circovirus). Phan biét dugc hai dong PRRSV dua vao phan tich duong cong
nhiét d6 nong chay sau khi thuc hién phan ng real time RT-PCR. Nhiét ¢6 Tm cta san pham
khuéch dai PRRSV chau Au la 83,4°C va PRRSV Bic My 1a 84,4°C. Két qua cho thay da s6
cac mau mau nhiém PRRSV Bic My véi sb luong ban sao khéng cao. Luong PRRSV hién
dién trong mau méu nhicu hon so véi mau ngody hau hong khi thyc hién trén cac mau tir heo 4
— 8 tuan tuoi.
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