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PHAT TRIEN QUI TRINH PCR PA MOI
PHAT HIEN WHITE SPOT SYNDROME VIRUS (WSSV) VA
VIBRIO HARVEYI NHIEM TREN TOM NUOI
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P ABSTRACT

Théng tin chung:

Ngay nhdn: 10/6/2014 Intensive shrimp farming, compounded by climate change, has

Ngay chap nhéan: 04/8/2014 complicated the outbreak pattern and control of shrimp diseases, whose
pathogen is mainly due to virus and bacteria groups belonging to Vibrio

Title: genus. In consequence, the infected shrimp had mass mortality within few

Developing an mPCR days. Therefore, a rapid and highly specific diagnostic method is needed

procedure for the detection of  for early and accurate detection of the pathogen. A good candidate for

White spot syndrome virus such a method is the multiplex PCR procedure, which allows simultaneous

(WSSV) and Vibrio harveyiin  detection of luminous bacteria (Vibrio harveyi) and white spot syndrome

infected cultured shrimp virus (WSSV) in shrimp farming. The procedure is based on the one-step
PCR protocol, in which: primers F6, R4 designed from vhh gene, a

Tir khéa: specific gene of Vibrio harveyi (Sun et al., 2009) and primers P1, P2, P3,

mPCR, Vibrio harveyi, WSSV P4 of WSSV (Kimura et al., 1996). Experiment results showed that the

va tom total amplification time is approximately 3 hours, demonstrating that the
mPCR procedure can be applied to simultaneously detect WSSV and

Keywords: luminous bacteria in infected shrimp in a time-effective manner.

mPCR, Vibrio harveyi, WSSV . .

. TOM TAT

and shrimp
Tham canh héa nghé nuéi tém cing véi sw tac dong cia bién doi khi hdu
dan dén tinh hinh dich bénh trén tom dién bién phirc tap va khé kiém sodt.
Tdc nhdn gdy bénh chii yéu do vi-rit va nhém vi khudn thudc giong Vibrio.
Tém nuéi nhiém bénh thuwong chét hang loat véi toc dd nhanh trong vong
vai ngay. Do d6, can c6 nhitng phwong phdp chan dodn nhanh, tinh dic
hiéu cao nham phdt hién sém va ding tdc nhan gdy bénh. Qui trinh PCR
da moi cho phép phdt hién d‘dng thoi vi khudn gdy bénh phadt sang (Vibrio
harveyi) va vi-rut gay bénh dom trang (WSSV) trén tém nudi. Qui trinh
PCR da moi duwoc thiét ké dya trén cdc qui trinh PCR don sir dung: doan
moi F6, R4 thiét ké tir gen vhh, gen ddc trung cho Vibrio harveyi (Sun et
al., 2009) va doan moi P1, P2, P3, P4 ciia WSSV (Kimura et al., 1996).
Két qud cho thdy tong thoi gian khuéch dai khoang 3 gio, voi qui trinh nay
6 thé img dung dé phat hién dong thoi vi-rit gdy bénh dom tring va vi
khudn gdy bénh phdt sang trén tom trong thoi gian ngdn.

1 GIOI THIEU ¢6 kha ning phat sang nhu Vibrio harveyi, V.

splendidus, V. orientalis, V. fischer. Trong d6 V.
harveyi da dugc xac dinh 1a tac nhan gay bénh phat
sang trén tom su (Penaeus monodon) (Pass et al.,
1987). O Philippine cong bd tac nhan giy bénh

Bénh phat sang la tic nhén gdy bénh nghiém
trong cua nhiéu doi tuong thuy san, bénh 6 thé lay
lan va phat trién thanh dich. Mot so loai vi khuan
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phat sang trén tom la do Vibrio harveyi, V.
splendidus, trong d6 V. harveyi chiém wu thé
(Lavilla-Pitogo et al., 1990). Bénh c6 thé xudt hién
trén tit ca cac giai doan wong nudi tir trimg dén
tom truong thanh. Bénh gay thiét hai 16n & giai
doan 4u trung, hau u trung voi ti 1¢ chét c6 thé 1én
dén 100%. Vibrio sinh sdng va phét trién trong rudt
tom me, do vdy s& dan dén viéc lay nhiém cho
trimg, moi truong nudc nudi, 1a nguyén nhan dan
dén lay lan mam bénh nhanh chong.

Bénh dém tring xuat hién dAu tién tai Dai Loan
vao nam 1992 (Chou et al., 1995), sau do lan rong
ra nhiéu nuéc trén thé gioi (Escobedo Bonilla et
al., 2008). Bénh c6 thé gay chét tom, voi ti 1& chét
100% trong vong 3-10 ngay (Lightner, 1996). Giai
doan dau cua qua trinh 1ay nhiém vi-rit ddm tring
x@m nhdp vao da day, mang, biéu bi, nhiing mo
lién két cua gan tuy. O giai doan sau WSSV tén
cong vao co quan bach huyét, tuyén anten, mo co,
md tao mau, tim, doan rudt sau va mot phan rudt
giita. Hé than kinh chi nhiém & _giai doan cudi
(Marks et al., 2005). Vi-rat dém tring c6 kha ning
ton tai trong m6i truong nude (phong thi nghiém)
30 ngay & 30°C, trong ao 3 - 4 ngay, bi bit hoat &
50°C khoang 120 phuat, & 60°C khoang 1 phut va
phat trién tot nhat & 30°C. Tom & giai doan hau du
trung bi nhiém WSSV khi giy cam nhiém & 25°C
trong vong 20 gio, WSSV ¢6 thé nhiém man tinh
sudt doi vat chi néu nhu vat chi khoe manh va sé
lugng tac nhan gdy bénh khong dang ké (OIE,
2009).

Polymerase chain reaction (PCR) 1a k¥ thuat
cho phép tao ra mét $6 lugng 16n doan DNA lya
chon ma khong can tach va nhan dong. Hién nay,
phuong phap PCR dugc tng dung rong réi trong
nganh nudi trong thuy san nham dé kiém tra chat
luong gidng, chan doan mot sb bénh ¢ tom, ca
nudi... Phuong phap cho két qua nhanh va dang tin
cay. Véi dac diém gdy bénh co ti 1¢ chét cao, dé lay
lan va kho kiém soat cua bénh doém tréng va bénh
phat sang, can c6 qui trinh giup chan doan nhanh,
chinh x4c céc tdc nhan gy ra cac bénh nay trén
tom nudi. Do vdy, nghién ciru phat trién qui trinh
PCR da mdi phat hién dong thoi WSSV va Vibrio
harveyi trén tom nudi 1 can thiét nhdm rat ngin
thoi gian phan tich va van giit kha ning phét hién
bénh v6i @6 chinh xac cao.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu nghién ctru

Méu vét ding cho nghién ctru bao gdm cic
ngudn mau tu bd suu tap Khoa Thiy San: (i) Mau
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DNA chiét tach tir tom su duge xac dinh nhiém
WSSV; (ii) Mau vi khudn phan 1ap tir tom su
dd dugc dinh danh 1a vi khudn Vibrio harveyi
(T2007-05).

2.2 Phwong phap nghién ciu

Ly trich DNA ciia Vibrio harveyi: Nudi ting
sinh vi khudn (16-18 gid) trong 5 ml NB c6 chira
1,5% NaCl. Lay 1,5 ml dung dich vi khuan ly tim
5.000 vong/phut trong 5 phut ¢ 4°C rat boé phan
dich ndi, ra vién két tia voi 500 pl nuée mudi
0,9% NaCl va tiép tuc ly tam, loai bo ph'?m dich
nbi. Cho vao 100 pl nudc cat tigt tring va 0 &
100°C trong 10 phat. Ly tam 12.000 vong/phut
trong 10 phiit va liy phan dich ndi sir dung cho
phan ung PCR (Pang ef al., 2006).

Ly trich DNA ciia WSSV: 50-100 g mau tom
(tdbm bot hodc mang cua tom thit) vao 6ng
eppendorf 1,5 ml c¢6 chira 500 pl lysis buffer (50
mM Tris, 1 mM EDTA, 500 mM NaCl, 1% SDS,
10 pg/ml proteinase K). Nghién nhuyén mau va o &
nhiét d6 100°C trong 10 phat. D& ngudi, sau do ly
tam 13.000 vong/ phit trong 10 phut. Chuyén 100
pl dich ndi sang dng eppendorf méi c6 chira 200 pl
ethanol 100%. Ly tam 13.000 vong/phut trong 10
phut, loai bo dich noi, lay phan tia DNA va dé kho
& nhiét d6 phong. Hoa tan phéan vién v6i 500 pl TE
buffer, trir -20°C.

Qui trinh PCR da méi phdt hién dong thoi
WSSV va Vibrio harveyi: St dung cic doan mdi
Pl: 5-ATCATGGCTGCTTCACAGAC-3°, P2:
5’-CGCTGGAGAGGACAAGACAT-3’, P3: 5’-
TCTTCATCAGATGCTACTGC-3’, P4: 5°-
TAACGCTATCCAGTATCACG-3> phat hién
WSSV (Kimura ef al., 1996) va doan méi F6: 5°-
TGGATGTAAATGAGTTTGG-3> va R4: 5°-
CGTTACGATTATTTGATAG- phat  hién
Vibrio harveyi (Sun et al., 2009).
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Qui trinh duoc thiét ké bao gdm hai budc véi
cac thanh phin héa chit tham gia phan tng: (i)
Budce 1: 1X PCR buffer, 1,5 mM MgCl,, 200 uM
dNTPs, 20 pmol méi P1 va mdi P2, 10 pmol moi
F6 va mdi R4, 2,5U Taq DNA polymerase; 200
pg/ul DNA-WSSV, 200 pg/ul DNA-Vibrio harvey,
tong thé tich cho phan ung 1 25 ul; (i) Budc 2: 1X
PCR buffer, | mM MgCl,, 200 uM dNTPs, 20
pmol mdi P3 va mbi P4, 10 pmol mdi F6 va moi
R4, 2,5U Taq DNA polymerase, 1 pl san phan
PCR budc 1 va tong thé tich cho phan tg 1a 25 pl.

Diéu kién phan Gng budc 1 va bude 2: 94°C
trong 5 phut, tiép theo 94°C trong 30 gidy, 56°C
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trong 30 gidy, 72°C trong 1 phat chu ky nay duoc
1ap lai 30 lan, cudi cung 72°C trong 5 phut.

Di¢n di: San pham PCR dugc dién di bang gel
agarose 1,5% c¢o6 chua 0,5 pg/ml ethidium
bromide, trong dung dich 0,5X TAE (Tris-
acetate-EDTA) ¢ 90V va ghi nhan véi thiét bi
chup, xtr li anh geldoc XR (Biorad).

Doc két qua: Kich thudc san pham PCR dugc
xac dinh dga vao thang ADN 100bp (Promega)
hodc thang ADN 1kb plus (Invitrogen) voi: (i)
Vibrio harveyi c6 vach san phim 159 bp; (ii)
WSSV (san pham PCR budc 1) ¢6 vach 982 bp
hoic WSSV (san phim PCR budc 2) cb vach
570 bp.

3 KET QUA VA THAO LUAN

3.1 Qui trinh PCR don phat hi¢n vi khuin
phat sang Vibrio harveyi
Qui trinh PCR don dugc thuc hién dé khang dinh
mau vi khuan dung cho nghién ctru 1a Vibrio
harveyi. Két qua dién di & Hinh 1 cho thdy san
phﬁm PCR c6 kich thude 159 bp, dac hi¢u cho vi
khuén Vibrio harveyi. Tir két qua nay c6 thé sir
dung ching vi khuadn T2007-05 cho qua trinh
chudn hoa qui trinh mPCR phat hién dong thoi
Vibrio harveyi va WSSV. Bén canh d6, két qua con
cho thdy qui trinh PCR don c6 kha niang phat hién
vi khuan Vibrio harveyi giy bénh phat sang trén
tom sir dung DNA ly trich tir vi khuan.

2000 bp
1000 bp

500 bp

100 b 159 bp

Hinh 1: Két qua PCR phat hién Vibrio harveyi

Giéng M: Thang do DNA 1kb plus; Giéng 1: Mau duong
tinh voi Vibrio harveyi (159bp); Giéng 2: Poi chirng dm
3.2 Qui trinh mPCR phit hién dong thoi
WSSV va Vibrio harveyi

Qui trinh mPCR buéc 1 phat hién dong thoi
WSSV va Vibrio haryei: Qui trinh PCR phat hién
dong thoi WSSV va Vibrio harveyi budc dau duge
xay dung dua vao nhiét d¢ va thoi gian gan moi
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cia WSSV, két qua cho thiy bang gel chi hién
vach cua WSSV, khong c6 vach cta Vibrio harveyi
chung t6 doan gen mong mudn khong duoc khuéch
dai (Hinh 2A).

Nhiét d6 gin mdi 56°C khong phu hop cho
DNA khuén va mdi cua Vibrio harveyi bat cip voi
nhau (Hinh 2A) do vay nhiét d6 gin moi dugc diéu
chinh thép hon 1a 54°C. Két qua hinh 4B cho thay:
khi nhiét 6 gén mdi giam xudng & 54°C, qui trinh
khuéch dai cho san pham c6 vach sang rd khong co
san phim khong dic hiéu (Hinh 2B).

2, N,

1000bp

982 bp

Hinh 2: Két qua mPCR buéc 1 phat hién dong
thoi WSSV va Vibrio harveyi

(A) Nhiét dg gan moi 56°C, (B) Nhiét dj gin moi 54°C
Gieng M: Thang do DNA; Gieng 1: Mau dwong tinh voi,
WSSV (982 bp) va Vibrio harveyi (159 bp), Giéng 2: Doi
ching am

Nhiét d6 gin moi cb vai tro rat quan trong trong
phan tmg PCR, néu sir dung nhiét d6 khong phu
hop trong giai doan khuéch dai s& dan den viéc
doan moi khong gan vao mach khuén hay gin mot
cach tuy tién dan dén khong xuét hién vach san
phim hay xuit hién cac san phim khong dic hiéu.
Néu sir dung nhi¢t do gin mdi quéa cao s& b rat it
san pham dugc tong hop, nguyén nhén 1a do su bt
cdp ctia doan mdi bi giam ddng thoi va xuat hién
c4c san pham khong dic hiéu do khuéch dai bat d6i
xtng gitra cac doan san pham (Quyén Dinh Thi va
Noéng Van Hai, 2008). Nhiét d6 gan moi tuy thudce
vao d¢ 16n va nhiét do nong chay cua moi. Nhu
vy, diém diéu chinh can thiét ¢ qui trinh PCR
bude 1 1a ¢ nhiét do gdn mdi giam xudng con 54°C
s0 v6i qui trinh nhu du kién ban dau.

Nhu vdy, ¢ budc 1 thanh phin hoa chét bao
gdbm 1X PCR buffer; 1,5 mM MgCly; 200 pM
dNTPs; 20 pmol mdi P1 va mdi P2; 10 pmol mdi
F6 va mdi R4; 2,5 U Taq DNA polymerase; 1pl
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mau chiét tich (hay 200 ng/ul/phan tmg) va tong
thé tich cho 1 phan tmg 1a 25 ul. Piéu kién phan
mg: 94°C trong 5 phut; tiép theo 1a 30 chu ky cua
94°C trong 30 giay, 54°C trong 30 gidy, 72°C trong
1 phiit; cudi cung 72°C trong 5 phut.

Qui trinh mPCR buwéc 2 phat hién df?ng thoi
WSSV va Vibrio harveyi: St dung san pham budce
1 @€ 1am khuodn cho thyc hién phan Gng budce 2.

Nhiét do gén moi 54°C cho két qua tdt & budc 1
nhung & bude 2 lai xuat hién cdc vach san pham
khong ddc hiéu (Hinh 3A). Hién tuong nay cling
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xay ra & 55°C va san pham phu giam vé sb vach va
d6 sang (Hinh 3B). Viéc giam thap nhiét do gin
mdi c6 thé dan dén hién tuong nhitng nucleotide
don bit cap nhdm hodc mdi gin véi trinh ty khac
dich (Quyén Dinh Thi va Nong Van Hai, 2008).
Bén canh nhiét d6 gan mdi thi thoi gian gan moi,
nong d6 Taq DNA polymerase, MgCl, dNTPs,
nong do moai, nong do DNA,... khong thich hop s€
anh huéng dén tinh dic hleu cua phan tng PCR.
Do vdy, qui trinh dwoc diéu chinh & cac thanh phan
phéan tng.

Hinh 3: Két qua mPCR buéc 2 phat hién dong thoi WSSV va Vibrio harveyi

(4) Nhiét dg gan moi 54°C, (B) Nhiét dj gin moi 55°C, (C) Chudn hda thanh phan phan img
Giéng M: Thang do DNA; Giéng 1: Mau dwong tinh voi WSSV (570 bp) va Vibrio harveyi (159 bp)

Qui trinh 14n lugt dwoc thir nghiém diéu chinh:
(i) o thoi gian gan moi giam tir 30 gidy xudng 20
gidy; (ii) giam ham luong san phim PCR budc 1
con 0,5 ul; (iii) giam nong d6 MgClL 1,0 mM
nhung két qua van khong t6t. Theo Quyen Dinh
Thi va Néng Vian Hai (2008), thoi gian gan moi dai
cling 12 nguyén nhan dan dén xudt hién cac san
pham khéng dic hiéu. Pong thoi, nong do khuon
DNA cao thuong ting hiéu suat thu hdi san pham
PCR khong dic hiéu, nhung néu do tin ciy tong
hop 14 t6i han, nén ding ndng d6 DNA khuén tdi
da cho phép cing vdi s6 chu ky PCR giéi han dé
tang ti 1¢ san pham PCR dic hiéu. Ton Mg?* ¢6 vai
trd rat quan trong trong phan tmg PCR ngoai vai
tro xuc tdc Taq DNA polymarse trong qua trinh
kéo dai moi va khuodn con co tac dung tao su bén
héa mbi twong tac gitra oligo va khuén, nhung néu
nhiéu ion Mg?* lam tang hiéu suit thu hdi san
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pham khong dic hiéu.

Mdi 1a mét trong nhing yéu t6 quan trong
quyét dinh sy thanh cong cta phan tmg PCR, mdi
phai duoc thiét ké dac trung cho trinh tu can
khuéch dai, do dai mdi thudng 15-30 nucleotide,
luong GC phai dat 40-60%,... Ti 1& gitra mdi va
khudn cao s& cho két qua khuéch dai khong dic
hiéu, tao ra cdu trGc nhi phan moi. Do viy, qui
trinh PCR budc 2 duoc thir nghiém diéu chinh
giam nong do moi xudi P3, mdi ngugc P4 tir 20
pmol xudng 10 pmol. Két qua ghi nhan & hinh 3C
cho thdy qui trinh cho phép khuéch dai ca vach san
phim dic hidu cia WSSV (570bp) va Vibrio
harveyi (159bp). Cac vach san phim sang va rd,
ddng thoi khong con cac san phém khong dac hi¢u
(Hinh 3C). Do do, khi giam nong do mdi tr 20
pmol xu6ng 10 pmol cho két qua mong mudn va
khong con san pham khong dic hiéu (Hinh 3C).
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Két qua chuén hoa thanh phan héa chat tham
gia phan tng budc 2 bao gom: 1X PCR buffer; 1,0
mM MgCly; 200 uM dNTPs; 10 pmol mdi P1 va
moi P2; 10 pmol mdi F6 va mdi R4; 2,0 U Taq
DNA polymerase; 0,5u] san pham PCR budc 1 va
tong thé tich cho 1 phan ung 1a 25 pl. Diéu kién
phan tmg bude 2 bao gdm: 94°C trong 5 phut, tiép
theo 1ap lai 30 lan cia 94°C trong 30 gidy, 55°C
trong 20 gidy, 72°C trong 1 phut, va cudi cing
72°C trong 5 phtt.

4 KET LUAN

Qui trinh PCR da mdi phat hién dong thoi
WSSV va Vibrio harveyi dugc phat trién va chudn
hoéa mot sO thanh phin tham gia phan tng nhu
ndng d6 MgCl,, Taq DNA ' polymerase, moi,
khudn, nhiét d va thoi gian gan moi. Két qua ghi
nhén qui trinh mPCR cho phép phat hién dong thoi
vi khuan giy bénh _phat sang Vibrio harveyi va
WSSV, gitip riit ngin thoi gian chan doan va co
tinh chinh xac cao. Do vay, co thé ung dung cac
qui trinh nay vao trong chan doan bénh tom gidng,
tom nudi mot cach nhanh chéng, tinh ddc hi¢u cao.

LOI CAM TA

Tac gia xin cam on sinh vién Bui Thi Ngan, 16p
Bénh hoc Thuy san K35 da tham gia qua trinh phan
tich mau dung trong nghién ctru.
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