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QUI TRINH NESTED-PCR PHAT HIEN VIRUT GAY BENH
POM TRANG (WSSV) VA NOI CHUAN GIAP XAC MUOI
CHAN TREN NHIEU POI TUQNG CAM NHIEM

Tran Thi Tuyét Hoa'

ABSTRACT

White spot syndrome virus (WSSV), member of a new virus family called Nimaviridae, is
an important viral pathogen responsible for severe economic loss to shrimp farmers.
Techniques for the detection of WSSV by polymerase chain reaction are well established
and useful. In this study, the nested-PCR protocol presents a sensitive and specific
protocol for the detection of WSSV and decapod genes serving as internal control for the
test. This combination is one of the specific objectives of the research. Primers named P1,
P2, P3 and P4 (Kimura et al., 1996) and primer pairs named Deca-20a2 and Deca-20s9
(CSIRO, 2008) were employed for the nested-PCR. This protocol can be used to detect
low levels of WSSV in different hosts: (i) Carriers and low viral load samples such as
wild crabs, post-larvae may also be tested for WSSV by this method; (i) this protocol may
also be useful in confirming early stages of WSSV infection when the viral load is
relatively low, such as in a very light infection before the onset of disease. In term of high
specificity, the two-step PCR protocols were determined to have sensitivities less than
10pg of DNA template.
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Title: A polymerase chain reaction protocol for the detection of white spot syndrome
virus (WSSV) and decapod genes serving as internal control in various infected hosts

TOM TAT

Virut gdy bénh dom trcfng (WSSV), thuoc ho virus moi co tén goi Nimaviridae, la mot
trong nhitng nhém tac nhan virus gdy ton that nghiém trong cho nguwoi nudi tém. Pé phdt
hién WSSV, ky thudt PCR da dwoc thiét lgp va cho thdy khd ndng vmg dung rdt tot. Trong
nghién ciu nay, qui trinh nested-PCR duoc thiét ldp co tinh nhay va tinh ddc hiéu cao, cho
phép phat hién WSSV va doan gen ciia gidp xdc muwoi chan dwoc sir dung nhie la ndi chudn
cia phan tmg. Si két hop nay la mét trong nhing muc tiéu hang dau ciia nghién cieu. Moi
PI1, P2, P3 va P4 (Kimura et al., 1996) va méi Deca-20a2 va Deca-20s9 (CSIRO, 2008) duwoc
sur dung cho phan g PCR hai budc. Qui trinh ¢6 thé img dung dé phat hién WSSV cuong
aé rat thap trén nhiéu loai mdu khac nhau: (i) Vat chu trung gian, cac mau cuong do
nhiém thdp nhw cua tw nhién, hdu du tring tém ciing dwoc phat hién bang phicong phdp
nay; (ii) phwong phdp ciing cho thay kha ndng ing dung trong trong hop phat hién
WSSV ¢ giai doan sém hay giai doan nhiém cwong doé rat nhe trude khi xay ra dich bénh.
Xét vé dp nhay cua qui trinh, thir nghiém cho két qua cé thé phat hién WSSV trong cdc
mau thir 6 ham leong ADN thdp hon 10pg.

Tir khéa: Virit gdy bénh dom tring, nji chuin, PCR hai buéc
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1 GIOI THIEU

White spot syndrome virus (WSSV) 1a virus gay thiét hai ning né cho nhiéu ving
nuodi tom thudc khu vuc Chau A va trén toan thé gi6i (Takahashi et al, 1994,
Wang et al., 1995, Wongteerasupaya et al., 1995). Mot trong nhitng nguyén nhan
dan dén viéc lay lan nhanh cia WSSV 14 do pho loai cam nhiém rong. WSSV da
duoc phat hién cam nhiém nhiéu loai vat chu khac nhau Penaeus monodon, P.
Japonicus, P. indicus, P. chinensis, P. merguensis, P. aztecus, P. stylirostris, P.
vannami, P. duorarum va P. setiferus (Lightner, 1996); tom cang xanh -
Macrobrachium rosenbergii (Peng et al., 1998), cua - Calappa lophos, Portunus
sanguinolentus, Charybdis granulata va C. feriata (Lo et al., 1996) ...

O Viét Nam, WSSV ciing c6 kha ning boc phat manh, liy lan nhanh & cac ving
nudi tom trong diém va chua c6 phuong phap diéu tri hiru hiéu. Do d6, viéc phat
hién som bénh dé kip thoi xtr Iy nham giam thiét hai cho ngudi nudi tdm va nang
cao chét lugng, san lugng tom nudi 1a mot diéu rat can thiét va cép bach. Van dé
dat ra 1a phai phat hién sém tac nhan giy bénh. Hién nay céac ky thuat trong phong
thi nghiém nhu k¥ thuat mé hoc, phan ung chudi tring hop (PCR) la mdt trong
nhitng bién phap hiru hiéu, dang tin cdy gitp phat hién mam bénh trong giai doan
sém nhit. Do vay, nghién ctru dugc thyc hién nham muc tiéu phat trién qui trinh
PCR c6 thé tng dung trong diéu kién phong thi nghiém don gian va dic biét
phuong phép can dap tmg duoc yéu cau vé do chinh xac cao, thdi gian thyc hién
nhanh, gitip giai quyét kip thoi cac doi hoi ciia vu nudi. Qua do ngudi nudi tdm cd
bién phap xur li kip thoi dé han ché thiét hai, nang cao chit luong va san lugng
tom nuoi.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU

2.1 Vit liéu nghién ciru

Mau ADN c6 nhiém WSSV chiét tach tir tom su (Penaeus monodon) (6 mau) cua
(3 mau), myuc (1 mau), dc muon hon (2 mau), giun nhiéu to (1 mau). Cac mau tom
st thit va cua dugc thu tir cac ao nudi tom thugc huyén Cai Nude, Tinh Ca Mau.
Céac mau tom su gidng va cic mau thirc in tuoi song (muyc, bc muon hon, giun
nhiéu to — khong xéac dinh loai) dugc thu & cdc trai san xudt tom gidng thude huyén
Nam Cin, Tinh Ca Mau. Nhitng miu nay da dugc kiém tra cuong d6 nhidm
WSSV véi kit 1Q2000-WSSV (Farming Intelligene Technology Coperation,
bai Loan)

2.2 Phwong phap nghién ctru

Qui trinh nested-PCR str dung cac doan moéi P1, P2, P3, P4 (Kimura ef al., 1996)
dé phat hién WSSV va cdp moi deca-20a2, deca-20s9 phat hién gen cua nhom giap
xac muoi chan (CSIRO, 2008) (Bang 1).

Qui trinh duoc thiét ké bao gdm hai budc v6i thanh phan phan tng ciia cac budc
nhu sau: (i) thanh phan phan Umg budce 1 (20pl): 1X PCR buffer; 1,5mM MgCl,;
200uM dNTPs mix, 10pmol mdi deca-20s9, 10pmol m01 deca-20a2, 20pmol moi
P1; 20pmol mdi P2; 1,5U Taq ADN Polymerase va mau ADN chiét tach (1ul); (ii)
thémh phan phan tmg budc 2 (20ul): 1X PCR buffer; 1,0mM MgCly; 200puM
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dNTPs mix, 10pmol mdi deca-20s9, 10pmol mdi deca-20a2, 20pmol mdi P3;
20pmol mdi P4; 1,5U Taq ADN Polymerase va san pham PCR budc 1 (1pl). Didu
kién phan tmg PCR cua hai budc duoc thyc hién & cung diéu kién nhu sau: nhiét
d6 94°C trong 5 phiit, tiép theo 94°C trong 30 gidy, 56°C trong 30 gidy, 72°C trong
1 phat, chu ky nay duoc lap lai 30 lan, cudi cung 1a 72°C trong 5 phiit.

Bing 1: Trinh ty mdi sir dung trong phin tng PCR bwéc 1 va bude 2

Tén moi Trinh ty mdi sir dung
P1 5’-ATC-ATG-GCT-GCT-TCA-CAG-AC-3’
P2 5’-CGC-TGG-AGA-GGA-CAA-GAC-AT-3’
P3 5’-TCT-TCA-TCA-GAT-GCT-ACT-GC-3’
P4 5’-TAA-CGC-TAT-CCA-GTA-TCA-CG-3’

Deca-20a2 5’-ACT-TCC-CCC-GGA-ACC-CAA-AGA-CT- 3’
Deca-20s9 5’-GGG-GGC-ATT-CGT-ATT-GCG-A- 3°

San pham PCR dugc dién di bang gel agarose 1,5% c6 chira 0,5 pug/ml ethidium
bromide, trong dung dich 0,5X TAE (Tris-acetate-EDTA) ¢ 90V va ghi nhén véi
thiét bi chup, xtr li anh gel (Vilber Lourmat).

Can ctr vao thang ADN 100 bp plus (Fermentas) hay thang ADN 1kb plus
(Invitrogen) dé xac dinh trong lwong phan tir ciia mau phan tich. Két qua dugc ghi
nhan: (i) vach & vi tri 240bp 1a ADN chiét tach tSt va (ii) vach & vi tri 982 bp la
mau nhiém WSSV (san phim PCR budc 1) hay vach ¢ vi tri 570 bp 1a mau nhiém
WSSV (san pham PCR budc 2).

3 KET QUA VA THAO LUAN
3.1 Xac dinh kha niing tng dung ciia cic doan moi phat hi¢gn WSSV

Sau khi thyc hién qui trinh nested-PCR st dung cac doan mdi P1, P2, P3, P4
(Kimura et al., 1996) véi 3 mau ly trich ADN c6 chat luong tot. Ba mau nay da
dugc kiém tra va cho két qua dwong tinh voi WSSV, tuong tng voi 3 mic do
nhiém nhe (+), trung binh (++), ning (+++) va ti 16 OD260/0D280 cia cac miu
chiét tach deéu c6 gia tri trong khoang 1,8 - 2,0. Ca 3 mau thir nghiém déu cho két
qua tot khi sir dung qua trinh nay (sb lidu khong trinh bay). Tuy nhién, qui trinh
duge khao sat thém mot s6 chi tiéu co ban ve€ nhiét do gan moi, tinh nhay... dé tim
hiéu vé kha ning két hop véi mdi deca-20a2; deca-20s9 (khuéch dai gen
ndi chuan).

3.1.1 Kiém tra méi va nhiét do gcfn moi

Pé co thé xac dinh duoc nhiét d6 gan moi thich hgp cho phan ing PCR, phan tng
duoc thuc hién ¢ cac nhiét do gén mdi khac nhau dao dong & cac khoang 67,1°C;
65,2°C; 63,3°C; 61,4°C; 58,9°C; 57,1°C; 55,8°C; 55°C. Chi tiéu nay dugc khao sat
v6i mot mau da duge xac dinh nhidém WSSV cuong d6 trung binh (++). Két qua
cho thy, san phim PCR budc 1 cho két qua t6t & tit ca cac khoang nhiét do thir
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nghiém, nguoc lai san phém PCR budc 2 chi cho két qu:él tot & khoang 57,1°C;
55,8°C (Hinh 1). Dya vao két qua ghi nhan, nhiét do gan moi duoc chon 1a 56°C.

Buoc 1
lkp —*>
500bp Giéng M: thang ADN 1 kb
Giéng 1: nhiét do 67,1°C
Giéng 2: nhiét d6 65,2°C
Giéng 3: nhiét d6 63,3°C
Giéng 4: nhiét do 61,4°C
Budc 2 Gieng 5: nhiét do 58,9°C
Giéng 6: nhiét d9 57,1°C
Giéng 7: nhiét d6 55,8°C
| ko—> Giéng 8: nhiét d¢ 55°C
500 bp——

Hinh 1: Két qua PCR & nhiéu nhiét do gf'm moi thue hién trén 1 mau

3.1.2 Kiém tra d nhay ciia qui trinh

Dé co thé xac dinh do nhay cuia phan ung, qui trinh duoc thir nghi€ém véi mot mau
duogc pha lodng & cac ham lugng ADN khac nhau. Mot mau chiét tach (dd xac dinh
noéng d6 ADN va nhiém WSSV cuong do trung binh) dugc pha lodng dé c6 cac
mau lan lugt twong tmg voi cac ham lwong ADN 1a 100 ng/ul, 10 ng/ul, 1 ng/ul,
100 pg/ul, 10 pg/ul.

Giéng M: thang ADN 1kb

Giéng 1: mau ham lwong ADN 200 ng/ul
500b Giéng 2: miu ham luong ADN 100 ng/pl
Giéng 3: mau ham lugng ADN 10 ng/ul
Giéng 4: miu ham lugng ADN 1 ng/ul
Giéng 5: miu ham lugng ADN 100 pg/ul
Giéng 6: miu ham lugng ADN 10 pg/ul

Hinh 2: P§ nhay ciia qui trinh nested PCR

Két qua tir hinh 2 cho thdy, & tit ca cic mau pha lodng déu cho vach khuéch dai rit
13. Do sang cua cac vach ADN giam dan theo d6 pha lodng ctia ham luong ADN
khuon. Qua két qua con cho thiy, v6i nong d6 ADN khudn va ndong d6 ADN pha
lodng & cac mirc d6 khac nhau ctia mau nhidm vira (++) déu cho két qua tét. Vach
& giéng thtr 6, mau c6 ndng d6 pha lodng tuong tmg véi ham lwong ADN 10 pg/ul
nhung van cho két qua PCR rit tt, diéu nay ching t6 kha nang phat hién miu cua
qui trinh cao, co thé phat hién dwoc ca nhimg miu c6 ham luong ADN thip
(10 pg/pl) tham chi thdp hon nira.
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3.2 Xic dinh kha ning ving dung clia cac doan moi phat hién gen ndi chuin

Nghién ctru ky thuat PCR trong viée chan doan tac nhan gy bénh ngay cang dugc
nhiéu ngudi quan tdm. Tuy nhién, phuong phap PCR ciing ¢ nhiéu mdt han ché
nhu hién tuong am tinh gia (do sai sot trong qua trinh pha hoa chit, mau bi phan
hity trong qua trinh Iuu trit, ...) va hién twong duong tinh gia (do mau nhiém trong
qua trinh thao tac). Dé khic phuyc tinh trang nay, trén co so qui trinh PCR phat hién
WSSV (st dung cip mdi do Kimura et al., 1996 thiét k&), qui trinh tiép tuc duoc
phat trién v6i moi ddc hiéu ciia gidp xdc muoi chan (CSIRO, 2008) dé phat hién
ddng thoi WSSV va ADN ctia giap xdc muoi chan (gen noi chuan) nham kiém soat
nhitng treong hop am tinh gia. Dleu nay co y nghia rit quan trong trong viéc
nghién ctru tac nhan gdy bénh dém tring, nang cao muc do tin cy cua phan ng
PCR, cling nhu mure d¢ tin cdy ctia qui trinh nested-PCR phat hién WSSV nay.

Qui trinh PCR phat hién WSSV va gen ndi chuan (ADN ciia giap xac muoi chan -
decapods) dugc thuc hién voi 2 mau ADN duong tinh nhiém WSSV (cuong do
nhidm (+++) va (++) ) chiét tach tir tom bénh thu ¢ Ca Mau va 1 miu ADN am
tinh khong nhiém WSSV.

Hinh 3a: Két qua PCR bwéc 1
Giéng M: thang ADN 100 bp
Giéng 1: miu (-
Giéng 2: miu (++)

Giéng 3: miu (+++)

Hinh 3b: Két qua PCR budc 2
Giéng M: thang ADN 100 bp
Giéng 1: miu (+++)
Giéng 2: miu (++)

Giéng 3: miu (-)

Hinh 3: Két qui PCR phat hién WSSV va ndi chuin thyc hién trén 3 miu

Két qua tir hinh 3a cho thiy, 2 mau duong tinh déu hién 16 vach & vi tri 982 bp
(vach thé hién su hién dién coa WSSV) va vach 240 bp (vach thé hién su hién dién
clia gen ndi chudn). Mau ¢ giéng 3 hién 1én vach rd hon miu & giéng thir 2 do
cuong do nhiém WSSV ¢ miu giéng 3 (+++) nang hon miu ¢ giéng 2 (++). Két
qua ciing cho thdy, cac san pham khuéch dai khong cho san phim khéng dic hiéu
va mau am tinh chi hién 1én vach 240 bp. Piéu nay chimg t6, & budc 1 cua qui
trinh PCR phat hién WSSV va ndi chuan da dong thoi phat hién duoc WSSV va
ADN cua gidp xac muoi chan va mic do tin cay cia qui trinh PCR phat hién
WSSV nay rét cao (khic phuc duoc truong hop am tinh gia).

Két qua tir hinh 3b cho thay, o giéng 1 va giéng 2 déu hién rd vach & vi tri 570 bp
(vach biéu hién mau c6 sy xuat hién cia WSSV) va vach & vi tri 240 bp (vach thé
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hién sy c6 mit ctia gen nodi chuén). O giéng 2 vach ¢ vi tri 570 bp 16 hon & giéng 1,
nhung & giéng 1 san phdm khuéch dai lai cho ra san pham khong dic hiéu, diéu
nay c6 thé do ham lugng ADN cia miu ¢ giéng 1 nhiéu hon miu ¢ giéng 2 nén
khi khuéch dai mau & giéng 1 di khuéch dai ra san phdm khong dic hiéu. Theo
Nguyén Vin Thanh (2007), lugng ADN khudn du thira c6 thé anh huéng xau dén
qua trinh khuéch dai, néu lwong ADN khuén quéa cao thi s& c6 khuynh hudng tao
ra luong 16n cac san pham dugce kéo dai tir doan mdi hon 1a nhiing san pham nam
giita cac doan moi. Do vdy, néu mudn loai bé hiéu tng cia cic san phim khong
dic hiéu nay, chi cin cho ham luong ADN vura du trong qua trinh khuéch dai
(10pg — 200ng/phan tng). Qua két qua cho thy, qui trinh PCR phat hién WSSV
va ndi chuan (phat hién ADN cua giap xac muoi chin - decapods) da cho két qua
t6t & cac mau khao sét.

3.3 X4c dinh kha nang &ng dung ciia qui trinh
Dé kiém tra kha ning ung dung cia qui trinh vira dugc toi wu, tong s6 13 miu
ADN chiét tach tir cac vat chu khac nhau (tém st gidng, tom st thit, cua, giun

nhiéu to, muc) dugc sir dung cho qua trinh khuéch dai. Cac miu nay déu duoc xac
dinh nhiém WSSV véi phuong phép nested-PCR (kit WSSV-1Q2000) (Bang 2).

Vi két qua ghi nhan tir Hinh 4, ¢6 9 mau dwong tinh va 4 mau am tinh dugc xac
dinh. Két qua cho thdy, qui trinh nested-PCR vira dugc tdi uu co thé phat hién
dugc WSSV tuwong tng véi két qua da duoc xac dinh bang kit 1Q2000- WSSV &
tat ca cac mau duoc phan tich.

Bing 3: Két qua phén tich cAc mAu khac nhau véi qui trinh nested PCR vira dwge tdi wu

Cuong do K&t qua phan tich véi qui trinh

TT Vit chi Ma;‘l,c‘;ha“ nhiém (1Q2000- duge thiwvu
WSSV) (WSSV) (Noi chuan)
1 Toém st truong N, + + +
thanh
2 ToOm su truéng Ny ++ + +
thanh
3 Toém su truéng Ns +++ + +
thanh
4 ToOm su truéng Gy - - +
5 thanh W, + + +
Tom su gidng
6 Tom sh gidng W, - - +
7 Cua Cs + + +
8 Cua N + + +
9 Cua Ag - - +
10 Giun nhiéu to P1 + + +
11 Muc Ml11 + + +
12 Oc muon hdn 0C, + + +
13 Muc M12 - - +




Tap chi Khoa hoc 2011:17a 1-8 Truong Dai hoc Can Tho

G1eng M: thang ADN 100 bp plus
Giéng 1: d6i chimg 4m
Giéng 2: d6i ching dwong
Giéng 3: miu G,

Giéng 4: mau N,

Giéng 5: miu N,

Giéng 6: miu N

Giéng 7: méu W,

Giéng 8: mau W1

Giéng 9: miu Aq

Giéng 10: miu Cs

Giéng 11: mau N4

Giéng 12: miu M12
Giéng 13: miu P1

Giéng 14: mau M11
Giéng 15: mau OC,

Hinh 4: Két qua PCR phat hién WSSV ¢6 ndi chuén ing dung trén 13 miu

Két qua tir hinh 4 cho thay, tit ca cac mau dwong tinh déu cho két qua ding véi
qui trinh nay. Péc biét, gen ndi chuan (ADN cuia giap xac muoi chan - decapods)
déu duogc phat hién trong cac mau am tinh.

Qui trinh nested-PCR ¢6 thé phat hién WSSV va gen noi chuan trén nhiéu dbi
tuong cam nhiém khac nhau. Didu d6 cho thiy, phan tng st dung cac doan mdi
phu hop dé c6 thé khuéch dai duoc doan gen dac trung ri€ng cia WSSV. Tinh dac
higu ctia moi con dugce thé hién thong qua viéc doan mdi da khong khuéch dai
duge san pham khi ADN duoc chiét tach tir mau tom khoe hay vét chu khong
nhlem WSSV (mau tém su truong thanh —G7, mau tom su gidng-W2, miu cua-A6
va mau muc-M12 da dugc xac dinh khong nhiém WSSV véi kit 1Q2000-WSSV).

Vi vy, qui trinh ndy c6 thé duoc Gmg dung vao viéc phat hién WSSV trén nhiéu
loai vat chii cam nhidm khac nhau. Bén canh d6, qui trinh cho phép khing dinh
truong hop am tinh gia théng qua gen ndi chuan (khuéch dai tir ADN ctia gidp xéac
muoi chan- decapods).

4 KET LUAN

Qui trinh nested-PCR dugc phat trién pht hop véi diéu kién thuc té voi cac thay
d6i vé thanh phan hoa chat tham gia phan tmg va chu ky nhiét ciia phan tng. Két
qué ghi nhan kha ning sir dung t6t ctia qui trinh PCR trong viéc phat hién WSSV tir
nhiéu ddi tugng cam nhiém khac nhau (t6m gidng, tom thit, cua, giun nhiéu to, ¢
muon hdn va myc), v6i do nhay khoang 10pg/phan tmg va thoi gian khuéch dai ngan
(2 gio).
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