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TAO TAI TO HQP ADN VP28 CUA VI-RUT
GAY BENH POM TRANG (WSSV) TREN TOM SU
Bui Thi Bich Haing'

ABSTRACT

White spot syndrome virus (WSSV) is one of serious viruses in black tiger shrimp
(Penaeus monodon). The aim of this study was making recombinant DNA content of VP28
gene of WSSV for using as antigen to develop antibody. DNA fragment of VP28 was
amplified from WSSV, which infected to shrimp and showed specific band 516bp. PCR
product was digested by restriction enzyme BamHI and Pstl, and cloned to plasmid
pUC18 by T4 DNA ligase. Recombinant DNA VP28-pUl18 was transformed to Escherchia
coli XL1Blue, the E. coli after transformation was examined and showed consisting DNA
VP28 of WSSV
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Title: Development DNA recombinant VP28 of White Spot Syndrome Virus (WSSV) in
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TOM TAT

Vi-rut gay bénh dom trcfng (WSSV) la mét trong nhitng vi-rit gdy nguy hiém cho tém si
(Penaeus monodon). Muc tiéu cia nghién ciru nham tqo tai 1 hop ADN cua gen VP28 &
WSSV @é sir dung lam khdng nguyén cho viéc phat trién khang thé. Poan ADN ciia VP28
diege khuéch dai tir vi-rit gdy bénh dom trang trén tom sii thong qua biéu hién vach sing
dac hzeu 516bp. Tién hanh phdn cdt san pham PCR bang enzyme gioi han BamHI va
Pstl, gan két véi / plasmid pUC18 bang enzyme T4 DNA ligase. 76 hop VP28- -pUCI8 dugc
bién nap vao vi khudn Escherichia coli XL1Blue, tién hanh kiém tra khudn lac cia vi
khudn E.coli sau khi bién nap cho thay vi khudn cé mang doan ADN VP28 ciua WSSV.

Tir khéa: WSSV, tdi té hop ADN va enzyme giéi han

1 GIOI THIEU

Bénh dém tréng xuét hién dau tién tai Pai Loan vao ndm 1992, sau d6 lan rong ra
nhiéu nudc trén thé gioi (Chou et al., 1995). Bénh do white spot syndrome virus
(WSSV) gay ra, vi-rat ndy hau nhu giy bénh trén tom nudc mdn va ca trén tom
nude ngot, dong thoi ciing nhiém trén rt nhiéu d01 tegng giap xac khac nhau
(Flegel, 1997; Hossain, 2001). V6i kha nang lan truyén bénh va gy chét tom hang
loat, bénh dém tring da gy thiét hai 1on va gy anh huong khong nho dén nén
cong nghié€p nudi tom cla nhiéu nudc trén thé gidi trong d6 c6 Viét Nam. Hién nay
bénh nay chua co thudc ddc tri nén cong tac phong ngura va chan doan bénh som 1a
mot diéu rat can thiét. D c6 nhidu nghién ciru phat trién nhiéu phuong phép chan
doan nhu quan sat diu hiéu 14m sang va mo bénh hoc, tuy nhién cac phwong phap
d6 can nhiéu thoi gian cho cong viée chan doan, khong gitip phat hién bénh sém
va d6i khi d6 chinh xac con thap, gan day Ung dung cac phuong phap sinh hoc
phén tir trong nghlen ctru va chan doan bénh dom tring duoc 4p dung kha nhiéu
nhu héa mo mién dich, lai tai chd hay PCR, PCR thoi gian that, nhimg phuong
phap nay mang den do chinh xéc kha cao dong thoi phat hién bénh rat som. Trong
khuon khd bai viét nay, chung téi budce dau gidi thiéu “Tao tdi 16 hop ADN cua
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gen VP28 dé phat trién khdng thé da dong trong chan dodn bénh dom trdng trén
tom su’”.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu nghién ciru
Dung cu

May chu ky nhiét, may so mau quang phd, bo micropipette, éng eppendorf 1.5 ml
va 0.5 ml, may 1, méy li tfim, may vortex, bo dién di, may chup hinh UV, 10 viba,
can dién tu, que nghién mau,...

Héa chat

Dung dich li trich ADN, ethanol, dung dich dém PCR, dung dich dién di TAE,

dung dich nap mau Loading dye 6X, ethidium bromide, dNTP, Taqg ADN
polymerase, MgCl,, mdi, agarose, nudc cat,.

Mau vat

Mau tom st nhiém WSSV dugc xét nghiém bang phuong phap PCR theo OIE
(2000).

2.2 Phat hi¢gn WSSV bing phuong phap PCR

Ly trich ADN: Cho chén boi cua tom su co biéu hién bénh dém trang vao dng
eppendoft 1,5ml. Nghién ki miu vé6i 500 pl dung dich lysis (50 mM Tris, I mM
EDTA, 500 mM NaCl, 1% SDS), 10 pg/ml Proteinase K. U mau & 95°C trong 10
phit. Sau do, li tim 12000 vong/ phut. Chuyén 200 pl phan dich trong phia trén
sang éng nhua 1,5 ml méi c6 chira sin 400 pl dung dich 95% ethanol. Léc nhe, li
tam 12000 vong/ phut trong 5 phut. Sau d6, rit bd ethanol va lam khé ADN. Hoa
tan phan vién véi 200 pl dung dich TE (0.1 mM EDTA, 0.1 mM Tris-HCI,
pH 8.0).

Khuéch dai ADN: Qui trinh PCR phat hi¢n WSSV dugc thyuc hién theo OIE (2006)
bao gdm 2 budc. Thanh phan hoa chat cho phan timg PCR budc 1: 1X PCR buffer,
1.5 mM MgCl,, 200 uM dNTPs, 100 uM primer 146F1 va 146R1, 2U Taq DNA
polymerase, mach khuén : 100-300 ng. Thanh phan hoa chit cho phan tmg PCR
budc 2 gdbm 1X PCR buffer, 1.5mM MgCl,, 200 uM dNTPs, 100 uM primer
146F2 va 146R2, 2U Taq DNA polymerase va 5ul san pham PCR budc 1. Chu ky
nhiét cho phdn g lan luot 14 94°C trong 4 phut, 55°C trong 1 phit, 72°C trong 2
phiit, sau d6 tiép tuc 94°C trong 1 phit, 55°C trong 1 phut, 72°C trong 2 phut, lap
lai chu ky trén 39 lan va 72°C trong 5 phit cho két thuc & vong cudi cing.

Pién di san pham PCR: 7ul san phim PCR dugc dién di trén gel 1% agarose
(Merck) trong dung dich dém 1X TAE (10 mM Tris; 5 mM acetate; 0,1 mM
EDTA) ¢ hiéu dién thé 100V trong thoi gian 45 phut. Két qua dién di dwoc doc
bang ban doc UV. Kich thuéec ADN cua cac vach dugc xac dinh thong qua thang
ADN 1kb (Fermentas). San pham dic hiéu cia WSSV budc 1 1a 1441bp va bude 2
1a 941bp.

2.3 Qui trinh PCR khuéch dai gen VP 28 ciia WSSV

Thiét ké mdi cho gen VP 28: dua theo trinh ty ADN cua doan gen VP28 cua
vi-rat gay bénh dém trang co trén genbank, ma sé AF380842.1. Trong qua trinh
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thiét ké mdi tién hanh gin thém 2 enzyme giéi han 1a BamH I (Fermentas) va Pst I
(Fermentas) vao 2 dau 5° va 3’ cia 2 doan moi. Trinh tu méi nhu sau

VP28F: 5’-TGCACTGCAGCACACAGACAATATCGA-3’
VP28R: 5’-CGGGATCCTTACTCGGTCTCAGTGCCAG-3’

Thanh phan hoa chét tham gia phan tmg PCR khuéch dai gen VP28: 1X PCR
buffer, 1.5mM MgCl2, 200 uM dNTPs, 1uM mdi VP28F va VP28R, 1U Taq
DNA polymerase, DNA mach khuén: 20ng. Piéu kién phan tng: 95°C trong 5
phut, 95°C trong 40 gidy, 63°C trong 45gidy, 72°C trong 1 phut, 1ap lai chu ky trén
30 lan, 72°C trong 5 phut cho két thiic & vong cudi cing. Sau khi phan ng két
thuc, san pham khuéch dai duoc dién di trén gel agarose 1% & hiéu dién thé 100V
trong khoang thoi gian tir 30 dén 45 phat. Két qua san pham PCR ciia gen VP28
la 516bp.

2.4 Tinh sach san phdm PCR

Tinh sach san phérn PCR duoc thyc hién theo hudng dan sir dung cua bot kit PCR
purification (Invitrogen) véi cac budc nhu sau: cho dung dich gin két vao san
phiam PCR theo ti 1& 4:1, tron déu. Tiép tuc cho toan bd hdn hgp nay vao cot
chuyén dung (Purelink Spin), ly tim 10000 xg trong 1 phut, loai bo phan dung
dich, giir lai ¢4t va cho cdt vao 6ng nhya 1,5ml. Cho 650 pl dung dich rtra vao cét,
tiép tuc ly tim 10000xg trong thoi gian 1 phat & nhiét do phong, loai bo phan dung
dich, ly tam lan 2 véi tbc d6 13000 xg trong 3 phut dé loai bo toan bd dung dich
rira. Chuyén cot vao 1 éng nhya 1,7ml méi (cung cép theo kit), cho 50 pl dung
dich tach ADN vao gitta c6t, i & nhiét dd phong trong 1 phut. Ly tam & 13000xg
trong 2 phut, loai bo cot, phﬁn dung dich trong 6ng nhua 1,7 ml chinh 1a san phém
PCR tinh sach. Trir vao san pham nay tu &m 20 °C dén khi sir dung.

2.5 Phén cit DNA bing enzyme giéi han

Gen VP 28 dugc khuéch dai tir WSSV bang phuwong phap PCR duoc sir dung cho
qué trinh phan cit bang enzyme giéi han BamHI va Pstl. Thanh phan hoa chat
tham gia qua trinh phan cit bao gom 6 pul dung dich dém, 0.5 ul enzyme BamHI,
0.5 ul enzyme Pstl va 30 ul DNA. Tién hanh t hén hop ¢ nhiét do 37°C trong thoi
gian 2 gid. Két thuc qua trinh phan tng, dién di 5pl san pham voi gel agarose 1%
dé kiém tra két qua qua trinh phan cit.

2.6 Phan cit plasmid bing enzyme giéi han

Plasmid pUC18 (Fermentas) dugc st dung trong nghién ctru. Thanh phan hoa chit
tham gia phan cat plasmid bao gom : 5 ul dung dich dém, 1 pl BamHIL, 1 pl Pstl va
5 ul plasmid. U hon hop trén ¢ 37°C trong 2 gio.

2.7 Gin két gen VP28 va plasmid

Hai enzyme giéi han 1a BamHI va Pstl s& phan cat doan gen VP28 va Plasmid tai
cing mot vi tri ¢d cac nucleotide twong dong nhau. Enzyme gan két 1a T4 ADN
(Fermentas) dé tao cAu ndi phosphodiester gitra 3’-hydroxyl va 5’-phosphate &
cubi mach DNA. Thanh phan phan tng nhu sau: 10 pl dung dich dém 2X, 7.5 ul
VP28 da phan cat, 1.5ul plasmid di phan cat va 1 pl enzyme gin két T4 ADN
(Fermentas). U & nhiét d6 16°C trong thoi gian 12 gid.
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2.8 Bién nap DNA tai t6 hgp VP28-pU18 vio vi khuén E.coli XL1 blue

Cho 20 pl cia san pham DNA tai to hop VP28-pU18 vao ong nhya 1,5ml c6 chia
100 pl té bao E.coli competent. Hon hop nay dwogc tron déu va giir trong nude da
30 phut, sau d6 gy sdc nhiét & 42°C trong 2 phut. Cudi ciing dé toan bo san pham
vao nudc da trong thoi gian 5 phut. Cho toan bo san pham trén vao 500 pl ciia moi
truong LB, dem lic va u ¢ nhiét do 37°C trong 1 gid. Tién hanh cho toan bd hdn
hop trén vao dia agar LB chtra 50 pg/ml ampiciline (Sigma Inc., St. Louis, MO)
trai déu trén bé mat cia dia va 0 & nhiét 46 37°C qua dém. Quan sat cac khuén lac
moc trén dia. Cac khuén lac nay s€ dugc st dung dé kiém tra doan ADN VP28
bang phuong phap PCR.

2.9 Qui trinh PCR phat hién VP28 tir khuin lac

Thanh phan hoa chét tham gia phan (mg PCR khuéch dai gen VP28 tir khuan lac vi
khuén: 1X PCR buffer, 2 mM MgCl,, 200 uM dNTPs, 0.3 uM mdi VP28F va
VP28R, 0.25 U Taq DNA polymerase, 1 it khuan lac. Piéu kién phan 1’1‘ng 94 °C
trong 7 phut, 94°C trong 45 gidy, 60°C trong 45 gidy, 72°C trong 50 gidy, ldp lai
chu ky trén 30 lan, 72°C trong 5 phut cho két thuc ¢ vong cudi cung. Sau khi phan
ung két thuc, san pham khuéch dai duoc dién di trén gel agarose 1% & hi¢u dién
thé 100V trong khoang thoi gian tir 30 dén 45 phut. Két qua san phdm PCR cua
gen VP28 1a 516bp.

3 KET QUA VA THAO LUAN
3.1 Phat hién WSSV va khuéch dai gen VP28 ciia WSSV

Cac mau tdm thu ¢6 biéu hién bénh duoc tién hanh ly trich acid nucleic va kiém tra
bénh dém trang bang phuong phap PCR theo tiéu chuan OIE. Tir két qua PCR cho
thdy trong 10 miu tom thu duoc tir a0 nhidm bénh ddm trang c6 9 mau tom biéu
hién bénh khé ro, ddng thoi sau khi két thuc phan tng PCR cho két qua dién di
duong tinh v6i WSSV (xuit hién vach tai vi tri 941bp) va mdét mau am tinh
voi WSSV.

Tir nhitng miu c6 két qua duong tinh véi WSSV & trén, chon ngiu nhién 1 miu
tom vira c6 biéu hién bénh rd rang nhat véi nhidu ddm tring xuat hién trén ving
dau nguc vira cho két qua duong tinh véi WSSV théng qua két qua chay PCR.
Mau nay sé& duoc tién hanh thuc hién khuéch dai DNA cia gen VP28 & vi-rat gy

bénh dém tring.
M 1 2 3
. -
250 —

Hinh 1: Két qua PCR phat hién VP28 ciia WSSV
(M: thang ADN Ikb, 1: déi chimg am; 2, 3: mau duwong tinh véi WSSV)
4

750 —
500 —
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Tur két qua hinh 1 cho théy mau khdao sat hién 1 vach nhé, md nhat & vi tri 516bp.
Diéu nay thé hién rang, qui trinh khuéch dai gen VP28 cia WSSV c6 hoat dong
tuy nhién van chua duoc t6t va can hiéu chinh, t6i wu thém mot s6 thanh phén hoa
chat cling nhu chu ky nhiét dé cho két qua t6t hon. Sau khi khao sat mot so chi tiéu
nhu tang chu ky phan tng 1én 35 lan, ham lugng DNA khuén dugce tang I1én la
ng/phan Gng, noéng do moi voi nhiéu mirc 0.5 va 1.5uM, ndng do MgCl, thay doi
v6i 4 muc 1, 2, 3 va 4nM, nong d¢ taq DNA polymerase ting 1én 1.5 va 2.0 U
nhung van cho két qua véi vach ADN mo nhat ¢ vi tri 516bp. Tuy nhién khi khao
sat nhiét do gin mdi 1a 58 °C, 60 °C, 62 °C va 64 °C cho két qua dién di xuat hién
vach sang, rd nhét ¢ vi tri 516bp ¢ mic nhiét do 60 °C.

M 1 2 3

500 — 516 bp

250 —

Hinh 2: Két qua PCR phat hién VP28 ¢ mirc nhiét do gin mdi 1a 60°C
(M: thang DNA 1kb, 1: déi chitng dm, 2,3: mdu dwong tinh véi WSSV)
3.2 Phan cit DNA ciia gen VP28 va plasmid

Phan san pham PCR khuéch dai VP28 dugc sir dung dé tién hanh qua trinh phan
cit bang enzyme to1 han BamHI va Pstl theo qui trinh huéng dan ctia nha san xuét.
Sau khi phan cit, doan ADN VP28 duge kiém tra thong qua phuong phap dién di
trén agarose. Két qua cho thay c6 rat nhiéu vach xuat hién ¢ nhiéu vi tri khac nhau,
tuy nhién khong tim thay vach DNA tai vi tri 516bp, nhu vay qua trinh phan cat
nay thuc hién khong thanh cong. Diéu nay c6 thé 1y giai do lvong enzyme dua vao
qué it nén qua trinh phan cét xay ra khong hoan toan, dong thoi san phdm PCR 1a
mot hdn hop bao gdom doan VP 28 va mot s6 san pham thira trong qua trinh khuéch
dai. Do vay can c6 thém mot bude tinh sach san phém PCR truéce khi phan cit,
ddng thoi ting nong d6 cua enzyme gidi han 1én 1a 1ul ADN ciia gen VP28 sau khi
thyc hién tinh sach théng qua bo kit tinh sach PCR (invitrogen) dé loai thai nhiing
san pham thira trong qué trinh chay PCR duoc sir dung dé phan cat bang enzyme
t6i han. Tién hanh diéu chinh ham lugng enzyme BamHI va PstI 1a 1ul mdi loai
trong phan tng. Sau khi u ¢ diéu kién 37 °C trong 2 gio, tién hanh dién di trong
agarose va cho két qua co6 vach ¢ vi tri 516bp. Nhu vay, doan DNA cua gen VP28
dugc phan cét thanh cong véi enzyme t6i han BamHI va Pstl. Tuong tu nhu VP28,
Plasmid pUCI18 ciing dugc tlen hanh phan cit bang enzyme gi6i han BamHI va
Pstl. Sau khi phén cit cling tién hanh dién di trén agarose dé kiém tra. Két qua dién
di cho thdy plasmid thé hién 1 vach sang & vi tri 2443 bp.
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500

“— 516 bp
250 —

Hinh 3: Sian phim VP 28 sau khi phén cit bing enzyme giéi han
(M: thang ADN 1kb, I sdn phdam VP28 dwoc phén cdt)

3.3 Gin két VP28 —plasmid va bién nap tai td hgp VP28-plasmid vao vi
khuan E.Coli

Sau khi phén cit thanh cong, gen VP28 va plasmid duoc tién hanh cho gan két voi
nhau dé tao thanh mot plasmid mang doan gen VP28. Thuc hién gén két plasmid
va gen VP28 theo phuong phap 2.5, ta dwoc tai t hop pUC18-VP28. Tién hanh
bién nap pUC18-VP28 vao vi khuan Escherichia coli XL1 Blue, trai déu hdn hop
vi khuan E.Coli va pUC18-VP28 trén dia méi truong agar chira ampiciline va u &
nhiét do 37 °C. Sau 16 tiéng, tién hanh kiém tra cho théy c6 khoang 36 Kkhuén lac
moc trén dia agar. Chon ngiu nhién 6 khuén lac trén dia thach dé kiém tra gen
VP28 & vi khuan nay. Két qua cho thay 5 khuan lac cho két qua c6 thé hién ADN &
vi tri 516bp, 1 khuén lac cho két qua am tinh. Diéu ny cho thiy kha ning bién nap
ctia VP28-plasmid vao vi khuan Escherichia coli XL1 Blue.

M 1 2 3 4 5 6 7

750 —

500 — 516 bp

250 —

Hinh 4: Két qua PCR phat hién gen VP28 6 E.Coli
(M: thang DNA 1 kb; 1, 2, 4, 5, 6: E.Coli mang gen VP28; 3: E.Coli khéng mang gen VP 28; 7: d6i chitng dm)

3.4 Thao luian

Tém c6 diu hiéu bénh dém trang duoc kiém tra thong qua phuong phap PCR, dua
theo hudng dén chan doan bénh dong vat thuy san cua OIE, 2006. Tiép do, doan
ADN VP28 dugc chon dé nghién ctru. Poan ADN VP28 cia WSSV duogc khuéch
dai thanh cong & mirc nhiét d9 gdn moi 1a 60 °C, diéu nay ciing tuong dbi phu hop
voi cac nghién ctru trudc day. Khi nghién ciru biéu hién protein VP28, nhiét do
6
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gan moi khi thuc hién phan tng PCR trong thi nghiém nay ciing duoc st dung la
60 °C (Patricia, 2011). Trudc day ciing ¢ nhidu nha khoa hoc chon gen VP28 dé
nghién ciru WSSV nhu Witteveldt et al. (2004) da biéu hién protein VP28 thanh
cong théng qua vector biéu hién pET 28a, két qua cho thay protein dugc biéu hién
¢6 trong lwong phan tir khoang 29 kDa va sir dung dé phat trién vic-xin khang
bénh dém tring trén tom. Rajeev ef al. (2005) ciing nghién ciru trén protein VP28
va VP19 cua WSSV ¢ Trung Quédc, hai protein nay ciling dugc biéu hién thanh
cong thong qua vector pUCM-T. K§ thudt tai t& hop ADN con duge tng dung
thanh cong trong viéc gan két gen VP19 ctia WSSV va plasmid pMAL-C2, sau d6
ADN tai t6 hop VP19-pMAL-C2 duogc bién nap vao vi khuan E. coli BL21 va
duoc biéu hién protein sir dung 1am khang nguyén tao ra khang thé don dong trong
chan doan bénh dém tring trén tom su (Parin C et al., 2006). Khi VP28 duoc sir
dung gan két cting v6i vector va bién nap vao vi khuan Escherichia coli. Didu nay
cho phép nghién ciru sau hon vé qui trinh sinh hoc cua vi-rat gdy bénh dém tring
cling nhur m& ra mot hudng mai trong viée phat trién phuong phéap chan doan.

4 KET LUAN

Qui trinh tai t6 hgp ADN pUC18-VP28 dugc thyc hién v6i thanh phan hoa chat
bao gdm 7.5ul VP28, 1.5u1 pU18, 10ul dung dich dém 2X, 1ul enzyme T4 ligase.
Dong thoi tai to hgp ADN pU18-VP28 ciing duge bién nap vao vi khuan E.Coli
XL1 Blue.
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