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QUI TRINH mPCR PHAT HIEN PONG THOI VI-RUT
GAY BENH POM TRANG, VI-RUT PARVO GAY BENH
GAN TUY TREN TOM SU (Penaeus monodon)

Pdng Thi Hoang Oanh®, Tran Nguyén Diém Ti*va Tran Viét Tién*
ABSTRACT

A multiplex PCR protocol for stimultaneous detection of WSSV, HPV and p-actin
endogenous gene of black tiger shrimp (Penaeus monodon) was developed and applied.
DNA samples, which were WSSV positive detected by 1Q2000 WSSV protocol, were used
in OIE (2006) protocol to obtain step 1 PCR products of 1441 bp and step 1 PCR product
of 941 bp. mPCR protocols to detect WSSV and g-actin with WSSV of DNA positive
samples to obtain PCR products of 1441 bp (WSSV-stepl), 941 bp (WSSV-step2) and 261
bp (B-actin) were developed. PCR protocol to detect HPV from Promjai (2002) was used
to obtain PCR products of 441 bp. Then, mPCR protocol for stimultaneous detection of
WSSV, HPV and pg-actin was successfully developed. The obtainted testing results suggest
these protocols can be used for detection of WSSV and HPV with reduced cost and is
useful to control false negative result be using g-actin gene as internal control.
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Title: Multiplex PCR protocol for stimultaneous detection of white spot syndrome virus
(WSSV) and hepatopancreatic parvovirus (HPV) in black tiger shrimp (Penaeus
monodon)

TOM TAT

Qui trinh mPCR (multiplex polymerase chain reaction) phdt hién dong thoi WSSV, HPV
Va gen S-actin ciia tom sii (Penaeus monodon) diroc phat trién va iing dung. Sir dung mau
DNA dwong tinh véi WSSV qua xét nghiém bang kit 102000 WSSV, qui trinh PCR phdt
hién WSSV (OIE, 2006) dwoc thuc hién cho két qua mau duwong tinh voi WSSV hién vach
6 vi tri 1441 bp (buée 1) va 941 bp (budc 2). Qui trinh mPCR phdt hién dong thoi WSSV
va f-actin voi mau DNA duwong tinh voi WSSV dwoc thuc hién cho két qua hién vach o vi
tri 216 bp (1a vach thé hién sy cé mdt ciia f-actin), vach WSSV 1441 bp (budc 1) va vach
941 bp (budc 2). Qui trinh PCR phat hién HPV (Promjai, 2002) dugc thuc hi¢n cho két
qua mau dwong tinh hi¢én vach o vi tri 441 bp. Sau do, qui trinh mPCR phat hién dong
thoi WSSV, HPV va B-actin dwoc thuc hi¢n. Két qua cho thdy qui trinh ¢é kha ning ung
dung tot véi viéc si dung gen f-actin lam noi chudn trong xét nghiém vi-rit & tém bang
phirong phdp PCR dong thoi giam dwoc chi phi xét nghiém khi phat hién dong thoi
WSSV va HPV.

Tir khoa: PCR, mPCR, WSSV, HPV, Penaeus monodon, f#-actin

1 GIOI THIEU

Dich bénh dac bié¢t 1a bénh do vi-rat da gay thiét hai nghiém trong cho nghé nudi
tom cua nhiéu nudce trén the gioi trong do c6 Viét Nam. Cac bénh vi-rit quan trong
trén tom sa la vi-rut gay bénh dom trang (white spot syndrome virus — WSSV),

1 B6 mén Sinh hoc va Bénh thuy san, Khoa Thuy san, Truong Dai hoc Can tho

144



Tap chi Khoa hoc 2010:13 144-150 Truong Pai hoc Can Tho

Parvovirus gay bénh trén gan tuy (hepatopancreatic parvovirus — HPV), bénh dau
vang (yellow head virus — YHV), bénh MBV (Penacus monodon — type
baculovirus),... Phat hién som mam bénh vi-rat dé chon dan tom gidng khong
nhiém vi-rit la mot rong nhiing bién phap hiru hiéu trong quan ly bénh tom. Da co
nhiéu phuong phap dugc phat trién dé phat hién va chan doan bénh vi-rit & tom
nhu: mo hoc, nhuém nhanh, phan tng chudi trung hop (polymerase chain
reaction — PCR), lai tai chd (In situ hybridization),... Trong d6 PCR 1a phuong
phap cho phép phat hién nhanh va chinh xac cac mam bénh vi-rat. Tuy nhién, mot
trong nhimg han ché cua k§ thuat PCR 13 hién twong 4m tinh gia do DNA ly trich
c¢6 chit lugng kém hodc do 15i thao tic cia ngudi phan tich. Phan 16n cac qui trinh
xét nghiém vi-rit ¢ tom hién nay khong c6 s dung ndi chuan dé kiém soat cac
truong hop am tinh gid néu trén. Mac khac chi phi phan tich PCR cao ciing anh
huong dén viéc sang loc mam bénh vi-rat ¢ tom gidng trudc khi tha nudi. Viée
thuc hién va ing dung qui trinh mPCR phat hién dong thoi WSSV, HPV va gen
B-actin ctia tdbm st s& giup phat hién sém, chinh xac va dong thoi WSSV va HPV
nham giam dugce chi phi phan tich. Qui trinh ciing khuéch dai gen noi sinh B-actin
ctia tom nham 1am noi chuan dé kiém soat truong hop am tinh gia do DNA ly trich
c¢6 chat lwong kém hay do 13i thao tac.

2 PHUONG PHAP NGHIEN CUU

2.1 Vit liéu nghién ciru

Mau str dung phat hién WSSV 1a me:}u DNA du’NQ'C ly trich tir tom bot xét nghiém tai
Khoa Thuy San, Truong Pai hoc Can Tho. Mau nay da dugc xac dinh duong tinh
voi WSSV bang kit 1Q2000 WSSV (Cong ty Farming Intelligene Corporation,
bai Loan) va dugce trit 6 -20°C. Mau doi chirng duong str dung phat hién HPV 1a
mau DNA da duogc phat hién duong tinh vo1 HPV theo qui trinh ciia Promjai
(2002).

2.2 Phat hién WSSV trén tom bt st dung kit 1Q2000 WSSV
2.2.1 Ly trich DNA

Cho 25 tom bot vao dng eppendorf 1,5 ml, nghién vai 500pl lysis buffer. U mau da
chuan bi & 95°C trong 10 phat, ly tdm (12.000 vong/phut) trong 10 phut. Sau d6
chuyén 200 ul dung dich trong & phan trén sang 6ng eppendorf 1,5 ml méi c6 chia
400 pl dung dich 95% ethanol. Lic nhe va ly tam (12.000 vong/phit) trong 5 phut,
rit bo dung dich ethanol va lam kho DNA. Hoa tan DNA bang 200 pl nudc cat
hoac dung dich TE (0.1 mM EDTA, 0.1 mM Tris-HCI, pH 8.0).

2.2.2 Nhdn ban WSSV DNA

Viéc chuan bi hon hgp cho phan tng PCR budce 1 va 2 dé nhan ban WSSV dugce
thyc hién dua theo s6 luong mau can phan tich. MGdi lan chuan bj mau c6 thém 3
mau dbi chimg dwong tinh (& cac ndong do 103, 102 va 10%) va mdt mau 4m tinh (12
nudc cat hodc Yeast tRNA do nha san xuit cung cip). O budc thir nhit, hdn hop
dugc chuan bi trong 6ng eppendorf 0,2 ml gdm ¢6 7,5 pl hon hop thir nhéat (First
PCR Pre-Mix reagent), 0,5 ul Igzyme DNA polymerase (2UI/ul) va 2 ul DNA can
xét nghiém hodc mau ddi chimg vao mdi phan tng. Sau d6 cho vao mdi 6ng 20 pl
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dau parafin. Chu ky nhiét cho PCR budc 1 1a: 94°C trong 30 gidy ; 62°C trong
30 gidy, 72 °C trong 30 gidy, Liap lai chu ky trén 4 1an; 94°C trong 15 gidy, 62°C
trong 15 gidy, 72°C trong 20 gidy, Lap lai chu ky trén 14 lan; 72°C trong 30 gidy
va 20°C trong 30 gidy. Sau khi phan tng két thuc thém 15 pl hdn hop thir hai vao
ong chtra san pham PCR buéc 1. Hon hop tht 2 dwoc chuan bi sin gom 14pl
Nested Pre-Mix reagent va 1ul Iqgzyme DNA Polymerase (2Ul/ul). Chu ky nhiét
cho PCR budc 2 1a : 94°C trong 20 gidy, 62°C trong 20 gidy, 72°C trong 30 giay,
Lip lai chu ky trén 24 1an; 72°C trong 30 gidy; 20°C trong 30 giay.

2.3 Qui trinh PCR phat hién WSSV

Qui trinh PCR phat hién WSSV cutia OIE dugc sit dung nhu 13 qui trinh co ban dé
thuc hién cac qui trinh mPCR. Thanh phan héa chat phan tng PCR budc 1 phat
hién WSSV (OIE, 2006) gébm c6: 1X buffer, 1,5 mM MgClz, 0,2 mM dNTP,
2 U Tag DNA polymerase, 1 pM méi 146F1, 1 uM mdi 146R1, 1 ul DNA khudn,
nudc. V6i chu ky nhiét thyc hién phan tng la 94°C trong 4 phut, 55°C trong
1 phat, 72°C trong 2 phat; 94°C trong 4 phut, 55°C trong 1 phat, 72°C trong 2 phat
lap lai chu ky trén 39 lan, 72°C trong 5 phut. Tuong tu, thanh phan hoa chat phan
tmg PCR budc 2 phat hién WSSV (OIE, 2006) gom: 1X buffer, 1,5 mM MgCly,
0,2 mM dNTP, 2 U Taq DNA polymerase, 1 pM mdi 146F2, 1 uM mdi 146R2,
5 pl san pham PCR budc 1, nudc. V6i chu ky nhiét thyc hién phan tng 1a 94°C
trong 4 phut, 55°C trong 1 phut, 72°C trong 2 phut; 94°C trong 4 phat, 55°C trong
1 pht, 72°C trong 2 phit lip lai chu ky trén 39 14an, 72°C trong 5 phut.

2.4 Qui trinh mPCR phat hién WSSV va gen B-actin

Thanh phan hoa chat phan img mPCR budc 1 phat hién WSSV va gen B-actin gom
cé: 1X buffer, 1,5 mM MgCl;, 0,2 mM dNTP, 2 U Taqg DNA polymerase,
1 uM moi 146F1, 1 uM mdi 146R1, 0,25 uM mdi B-actin F, 0,25 uM moi B-actin
R (Oanh, 2008), 1 ul DNA khudn, nude. Véi chu ky nhiét thyc hién phan tng la
94°C trong 4 phut, 55°C trong 1 phat, 72°C trong 2 phat; 94°C trong 4 phat, 55°C
trong 1 phat, 72°C trong 2 phut lip lai chu ky trén 39 1an, 72°C trong 5 phit.
Thanh phan hoa chit phan ing mPCR budc 2 phat hién WSSV va gen B-actin
gém: 1X buffer, 1,5 mM MgCl,, 0,2 mM dNTP, 2 U Tag DNA polymerase,
1 uM moi 146F2, 1 uM mdi 146R2, 0,25 uM mdi B-actin F, 0,25 uM moi B-actin
R, 5 ul san pham PCR budc 1, nudc. V6i chu ky nhiét thuc hién phan tmg 1a 94°C
trong 4 phut, 55°C trong 1 phut, 72°C trong 2 phut; 94°C trong 4 phat, 55°C trong
1 phat, 72°C trong 2 phut lap lai chu ky trén 39 1an, 72°C trong 5 phut.

2.5 Thuc hién qui trinh mPCR phat hién WSSV va HPV (theo OIE, 2006)

Thanh phan héa chit phan tng mPCR budc 1 phat hién WSSV va HPV gdm co:
1X PCR buffer, 1,5 mM MgCly, 0,2 mM dNTPs, 2U Tag DNA polymerase,
1 uM moéi 146F1, 1 pM mbil46R1, 0,5 uM mdi HPV441 F/R, 1 pl DNA khuén
(WSSV), 1 ul DNA khuén (HPV), nudc. Véi chu ky nhiét thyc hién phan tng la
94°C trong 4 phut, 55°C trong 1 phat, 72°C trong 2 phat; 94°C trong 4 phut, 55°C
trong 1 phat, 72°C trong 2 phut lip lai chu ky trén 39 lan, 72°C trong 5 pht.
Thanh phan héa chit phan tng mMPCR budc 2 phat hién WSSV va HPV gdm co:
1X PCR buffer, 1,5 mM MgClz, 0,2 mM dNTPs, 2U Taq DNA polymerase,
1 uM mbi 146F2, 1 uM mdi 146R2, 0,5 uM mdi HPV441 F/R, 5 pl san pham PCR
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budc 1, nude. Véi chu ky nhiét thuc hién phan tng la 94°C trong 4 phat, 55°C
trong 1 phat, 72°C trong 2 phut; 94°C trong 4 phdt, 55°C trong 1 phut, 72°C trong
2 phut 1ap lai chu ky trén 39 lan, 72°C trong 5 phut.

2.6 Qui trinh mPCR phat hién WSSV, HPV va gen p-actin

Thanh phan héa chat phan ung mPCR budc 1 phat hien WSSV, HPV va gen
B-actin géom: 1X Buffer, 1,5 mM MgCl,, 0,2 mM dNTP, 2 U Tag DNA
polymerase, 1 uM mdi 146F1, 1 uM mdi 146R1, 0,5 uM mdi HPV441 F/R, 0,25
uM méi B-actin F, 0,25 pM mdi B-actin R, 1 ul DNA khudn (WSSV), 1 ul DNA
khuén (HPV), nudc. Véi chu ky nhiét thuc hién phan tng la 94°C trong 4 phut,
55°C trong 1 phut, 72°C trong 2 phat; 94°C trong 4 phut, 55°C trong 1 phat, 72°C
trong 2 phut ldp lai chu ky trén 39 1an, 72°C trong 5 phut. Thanh phan hoa chat
phan tmg MPCR budc 2 phat hién WSSV, HPV va gen B-actin gdm co6: 1X Buffer,
1,5 mM MgCl,, 0,2 mM dNTP, 2 U Tag DNA polymerase, 1 uM mdi 146F2,
1 uM moi 146R2, 0,5 uM mo6i HPV441 F/R, 0,25 uM moi p-actin F, 0,25 pM moi
B-actin R, 5 ul san pham PCR budc 1, nuée. V6i chu ky nhiét thuc hién phan tng
la 94°C trong 4 phat, 55°C trong 1 phat, 72°C trong 2 phuat; 94°C trong 4 phdt,
55°C trong 1 pht, 72°C trong 2 phut lap lai chu ky trén 39 lan, 72°C trong 5 phut.

2.7 Pién di va doc két qua

10 pl san pham PCR dugc tron chung v6i 2 pl 6X dung dich nap mau va chay dién
di trén gel agarose 1,5% (c6 thuéc nhuém Ethidium bromide 0,5 pg/ml) trong dung
dich 1 x TAE buffer (20 mM Tris-HCI pH 7.5, 20 mM glacial acetic acid,
0.5 mM EDTA, pH 8.0) & 100 V trong 30 phut. Két qua dién di duoc ghi nhan
bang may doc gel Vilber Lourmat (Phap).

3 KET QUA VA THAO LUAN

3.1 Thyec hién qui trinh mPCR phat hi¢én WSSV va f-actin

Qui trinh mPCR phat hién déng thoi WSSV va B-actin duoc thuc hién véi mau cé
ham luong DNA 200 ng (ham lugng cho két qua t6t nhat theo OIE, 2006) va mau
gilt nguyén ham lugng DNA sau khi ly trich. Phan tng mPCR phat hién WSSV va
B-actin dugc thuc hién v6i ham luong mdi B-actin 12 1,25 ul va 2,5 pl. Két qua
hinh 1 cho thay cdc mau kiém tra déu hién rd vach 1441 bp (WSSV) va 261 bp
(gen B-actin). Mau gitr nguyén ham luong va mau c6 ham luong DNA 1a 200 ng
van hlen vach, c6 thé 1a do ham luwong miu giir nguyen ham luong c6 ham luong
DNA nam trong giéi han phat hién cua qui trinh. Mdi B-actin sir dung 14 1,25 pl va
tang 1én gip d6i 1a 2,5 ul déu cho ra két qua tdt, cho nén ham luong mdi B-actin 1a
1,25 pl dugc chon dé sir dung nham giam chi phi phan tich.

Qui trinh mPCR (budc 2) phat hién WSSV va B-actin dugc thyc hién st dung ham
luong mdi B-actin 12 1,25 pl. Hinh 2 cho thiy giéng 2 va giéng 3 déu hién rat 5
vach 941 bp (WSSV) va 216 bp (gen B-actin). O giéng 2 thi vach 941 bp 5 hon &
giéng 3 do mau c6 ham lugng DNA 1a 200 ng. Két qua thuc hién qui trinh mPCR
budc 1 va bude 2 cho thiy qui trinh c6 thé sir dung tot dé phat hién WSSV tuong
tu nhu qui trinh ctia OIE (2006) va tuy nhién qui trinh con phat hién thém gen
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B-actin (ndi chuén) d¢ kiém soét hién twgng am tinh gid do DNA ly trich c6 chét
luong kém hay do 161 thao tac (vi du nhu quén cho mau vao hon hop PCR).

M 1 2 3 4 5

1650 bp
1441 bp

20055 216 bp

Hinh 1: Két qua dién di sin pham mPCR (bwéc 1) phat hién WSSV va p-actin. M: thang do
DNA; 1: dbi chirng 4m; 2: méu 1 (200 ng DNA) mai B-actin 1a 1,25 pl; 3: méu 1 (gitr
nguyén ham hrgng) mdi p-actin 12 1,25 pl; 4: miu 1 (200 ng DNA) mdi p-actin 1a
2,5 pl; 5: mau 1 (giir nguyén ham lwgng) mdi p-actin 12 2,5 pl

1 2 3 M

1650 pb

941 bp 1000 bp

216 bp 200%p

Hinh 2: Két qua dién di sin phdm mPCR (bwéc 2) phat hién WSSV va B-actin. 1: dbi chirng
am; 2: miu 1 (200 ng DNA), 1,25 pl mdi p-actin; 3: mau 1 ( giit nguyén ham luong),
1,25 pl moi B-actin; M: thang DNA

3.2 Thuc hién qui trinh mPCR phat hién WSSV va HPV (theo OIE, 2006)

Qui trinh mPCR phat hién déng thoi WSSV, HPV duoc thuc hién bé’mg cach sur
dung hai mau DNA nhiém WSSV va HPV. Két qua dién di & hinh 3 cho thay & ca
hai buéc déu hién vach cuia WSSV tuong tu nhu qui trinh phat hién WSSV cua
OEI (2006) va qui trinh phat hi¢n HPV cua Promjai (2002). Tuy nhién vach
1441 bp (budcl) va 941 bp (budc2) thi 1o hon vach 441 bp vi day 1a qui trinh phat
hién WSSV nén mPCR uu tién khuéch dai WSSV. O giéng 6, vach 941 bp lai mo
hon ¢ giéng 5 1a do giéng 5 c6 ham luwgng DNA 1a 200 ng nén cho két qua r& hon
(OIE, 2006). Két qua nay lam co sé cho viéc thyc hién tiép qui trinh mPCR phét
hién ddng thoi WSSV, HPV va B-actin cta tom.
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1441 byl

441 bp

Hinh 3: Két qua dién di sin pham mPCR phat hién WSSV va HPV (c¢6 bd sung). 1: mau 1
(PCR bude 1,200 ng DNA); 2: mau 1 (PCR buéc 1, giir nguyén ham lwong DNA);
3: d6i chirmg am (PCR buéc 1); M: thang do DNA; 4: d6i chirng Am (PCR buéc 2);
5: miu 1 (PCR buéc 2, 200 ng DNA); 6: miu 1 (PCR buwéc 2, giit nguyén
ham lugng DNA)

3.3 Thuc hién qui trinh mPCR phat hién WSSV, HPV va p-actin
Dua vao két qua & muc 3.1 va 3.2 qui trinh phat hién WSSV, HPV va B-actin dugc
thuc hién. Két qua dién di ¢ hinh 4 cho thay d6i véi mau giit nguyén ham luong li
trich thi & PCR budc 1 chi hién vach 1441 bp va 216 bp ma khong hién vach 441
bp (giéng 2) vi ddy 1a qui trinh phat hién WSSV nén mau khong hién vach & vi tri
HPV do phan tmg wu tién khuéch dai WSSV.

M 1 2 3 4 5 &

1650 bp

1441 bp
1000 bp 941 bp
441 bp
400 bp
200 bp 216bp

Hinh 4: Két qua dién di san phAm mPCR phat hién WSSV, HPV va B-actin. M: thang do
DNA; 1: dbi chirng am (PCR bude 1). 2: miu 1 (PCR buéc 1, giit nguyén ham
lwong DNA); 3: miu 1(PCR buérc 2, giit nguyén ham lwgng DNA); 4: d6i chirng 4m
(PCR buéc 2); 5: miu 1 (PCR buéc 2, 200 ng DNA); 6: mau 1 (PCR buée 1,
200 ng DNA)
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Két qua mPCR budc 2 thi hién 13 3 vach ¢ céc vi tri 941 bp, 441 bp va 216 bp. Déi
Vo1 m@u ham luong DNA 1a 200 ng thi ¢ ca 2 budce ﬁéu hién ca 3 vach rd hon so
vo1 mau gitt nguyén ham lugng (theo OIE, 2006 c6 bd sung).

Thong thuong phan tmg PCR phai c6 cac dbi ching sau: (i) d6i ching 4m dé kiém
soat trudng hop tap nhiém; (ii) doi ching ADN/ARNy cua vat chit dé chac chin
acid nucleic ciia mau ciing duoc khuéch dai va mdi khong dac hi€u voi hé gen vat
chu va (iii) dbi ching dwong chimg t6 phan tmg PCR c6 mach khudn dic hiéu véi
moi. Trén co s& qui trinh PCR phat hién WSSV ciia OIE (2006), qui trinh PCR
phat hién HPV cta Promjai (2002) va qui trinh PCR phat hién gen B-actin cua
Oanh (2008), qui trinh mPCR dugc thue hién thanh céng dé phat hién dong thoi
WSSV (1441 bp — bude 1, 941 bp — bude 2), HPV (441 bp) va B-actin (216 bp).
Két qua phat hién dong th01 WSSV va HPV tuong tu voi két qua cua OIE (2006)
va Promjai (2002), tuy nhién qui trinh con phat hién thém gen B-actin lam noi
chuan. Tir két qua dat duoc cho thdy qui trinh c6 thé ing dung dé phat hién chinh
xac va dong thoi WSSV, HPV dé giam chi phi phan tich cé s dung gen B-actin
1am noi chuan dé kiém soat truong hop 4m tinh gia thuong gip trong phan tich.

4 KET LUAN

Qui trinh mPCR phat hién ddng thoi WSSV (1441 bp — budc 1, 941 bp — budc 2),
HPV (441 bp) va p-actin (216 bp) c6 kha nang ung dung tot dé phat hién WSSV va
HPV trén tom sa.

LOI CAM TA

Céc ndi dung nghién ctru trong bao cdo nay dugc thyc hién tir ngudn kinh phi
nghién ctru khoa h(_)C cua BO mon Sinh hoc va Bénh Thuy san, Khoa Thuy san,
Trudng Pai hoc Can Tho.
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