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Abstract: White spot syndrome virus (WSSV) is a double stranded DNA virus that causes WSS
diseases for many crustaceans including the Penaeidae family shrimp. In this study, standard DNA
for detection and quantification of WSSV by real-time polymerase chain reaction (qQPCR) method
was created. A specific gene fragment of 126 bp from WSSV genome was successfully amplified
by PCR and cloned into pGEM-T vector. gPCR calibration curves using the created recombinant
pGEM vector harboring 126 bp gene fragment as the standard DNA at concentrations of 3x102 to
3x108 copies/mL showed to have good linear regression with an efficiency of 99.1%, correlation
coefficient R? of 0.998 and the slope of -3.344. The recombinant vector was also used as a positive
standard for detection and quantification of WSSV in a number of WSSV -infected shrimp samples
and the values ranging from 3.69x10° copies/mL to 1.25x108 copies/mL WSSV were found in the
collected samples.
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Tao DNA chu:fu} cho phén tich virus gay bénh dém tring
trén tom bang k¥ thuat real-time PCR (qPCR)

Tran Viét Cudng, Phan Tuin Nghia, Nguyén Thi Hong Loan”

Truong Dai hoc Khoa hoc Ty nhién, DHOGHN,
334 Nguyén Trai, Thanh Xuan, Ha Ngi, Viét Nam

Nhan ngay 04 thang 10 nam 2022
Chinh sira ngay 26 thadng 10 nam 2022; Chap nhan ding ngay 28 thang 11 ndm 2022

Tém tit: Virus gay hoi chimg ddm tring (white spot syndrome virus - WSSV) 14 loai virus DNA
soi kép gy bénh cho nhiéu dong vat giap xac trong dé c6 ho tom he (Penaeidae). Trong nghién
clru nay, chung t6i di xdy dung mau DNA chuin phuc vu viéc phat hién va dinh lwong WSSV
bang phuong phap real-time PCR (qPCR). DPoan gen dic hiéu 126 bp cia WSSV did dugc nhan
ban bang PCR va nhan dong thanh cong vao vector pGEM-T. Dudng chuan véi khuén 1a vector
pGEM mang doan gen 126 bp da dugc xay dung v6i nong do 3)(102 dén 3x108 ban sao/mL béang
qPCR c6 do hoi quy tuyen tinh tSt voi hiéu qua PCR 13 99 1%, hé sO twong quan R2c6 gié tri 0,998
va do déc cua duong biéu dién chudn 13 -3,344. Miu chuin tao ra ciing di duoc st dung dé phat
hién va dinh luong WSSV & mét sé6 miu tom si nhidm virus va két qua 1a da phat hién dugc
WSSV trong khoang 3,69x10° - 1,25x108 ban sao/mL ¢ cac mau thu dugc.

Tir khéa: Dinh lugng, phat hién WSSV, mau chuén, real-time PCR.

1. Mé diu

Virus hoi chimg dém tring (white spot
syndrome virus - WSSV) la nguyén nhan gay
bénh dém tréng, mot trong nhitng bénh do virus
gy chét nhiéu nhat ¢ tom [1]. Bénh c6 kha
ning gy chét 1én dén 100% trong vong 10
ngay sau khi tom xuit hién cac ddu hiéu nhiém
WSSV, gy ton thit 16n cho nén cong nghiép
nuoi trong thuy san [2]. Tai Viét Nam, WSSV
lan d4u tién gdy ra tinh trang tom nudi chét
hang loat & Ba Ria - Viing Tau (1993), dic biét,
nam 2015 bénh dom tring dd xay ra trén dién
rong, trai dai tr Quang Ninh dén Ca Mau [3].
Theo thong ké ciia Cyc Thl y niam 2020, tong
dién tich tom bi nhiém bénh chiém 2,18% dién
tich tha nudi va dén nay tinh trang tom chét do
WSSV van xay ra va tiép dién ¢ cac ving nuoi.
Céch duy nhit dé tranh nguy co lay lan bénh
dbm trang & tom 1a nhanh chong phat hién, xac
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dinh tdom nhiém WSSV va co lap nguén bénh.
Cac phuong phap phat hién WSSV phd bién
hién nay la cac ky thuat PCR (in situ PCR, real-
time PCR, nested PCR, loop-mediated
isothermal amplification - LAMP) dua trén
DNA cua virus hodc cic phuong phap mién
dich sir dung khang thé dic hiéu khang nguyén
[4-7]. O trong nudc, Tran Thi Tuyét Hoa va
cong su [8] da thiét 1ap quy trinh nested-PCR
phat hién WSSV trén mot sd giap xac; Pham
Thé Yén va cong su [9] di tao que thir phat
hién nhanh WSSV ¢ tdm nuoi.

Real-time PCR (qPCR) ¢6 uu diém cho phép
phat hién va dinh lugng chinh x4c tac nhan gay
bénh. Mot s6 nghién ctru da thiét 1ap thanh cong
gPCR cho phat hién, dinh luong WSSV & mot )
sinh vat nhiém bénh [6-7, 10-11]. Trong d6, mau
DNA chuan (miu DNA chira doan gen dich co
d0 sach cao va nf?mg d6 xac dinh) la can thiét dé
dam bao dinh lugng dugc chinh xac virus béng
gPCR. Vi vay, nghién ctru nay duoc thyc hién
nham tao miu chuan DNA dé phuc vu viéc dinh
lwong chinh xdc WSSV trong cic miu tom
nhiém virus bang phuong phap qPCR.
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2. Thuce nghiém
2.1. Nguyén liéu

Cac mau tom st nhiém WSSV dugc thu tur
Vién Nghién ctru nudi trong thity san 2 va mau
tom chét do nhiém WSSV trong qué trinh nudi
tom & phong thi nghiém. Cac mau tom chét do
nhidm WSSV déu duoc bao quan & tu -80 °C
dén khi st dung.

Cic hoéa chat: nTaq-HOT, Master mix
TOPreal qPCR2X PreMIX (SYBR Green with
low ROX, UDG Plus) cia Enzynomics, Viral
gene-spin Viral DNA/RNA extraction kit cua
INtRON, QIAprep Spin Miniprep Kit cua
Qiagen, pGEM-T easy ctia Promega. Cac hoa
chit con lai déu duge mua tir cac hang Merk,
Sigma, Thermo Scientific c6 dat d¢ tinh khiét
phan tich.

2.2. Phuong phap nghién ciru

Chudn bi dich chiét tom nhiém WSSV: phan
mé nhiém bénh (ddu va chan boi) cua tom
nhidm WSSV duoc nghién dén dong nhét trong
dém Tris-HCI pH 7,5 10 mM c¢6 NaCl 10 mM
(dém A) theo ty 1&¢ 1 g mau: 1 mL dém. Dich
nghién duogc ly tdm 3500 vong/phit, 4 °C,
15 phat dé thu dich chiét c6 WSSV va bao quan
& nhiét d¢ -80 °C cho cac nghién ciu tiép theo.

Tinh sach DNA ciia WSSV: DNA trong dich
chiét cua tom nhiém WSSV duoc tach chiét
bang Viral gene-spin  Viral DNA/RNA
extraction kit theo huéng dan cua nha san xuét.
DNA dugc dinh luong bang may quang phd
Nanodrop trén co s& do do hap thy 4nh sang tai
budc song 260 nm va duoc bao quan tai -20 °C
dén khi sir dung.

Nhan ban, nhdn dong dogn gen ddc hiéu
cho WSSV: Poan gen bao thua, dac hiéu cho
WSSV ¢6 kich thudc 126 bp (tai vi tri
nucleotide 281.344 — 281.469) trén hé gen WSSV
(mé sb KU216744.2) dugc nhan ban bang PCR
sur dung cap mdi WSSV-Fw:
5’-ACTAGGCTCTGACGACCTCT-3’, WSSV-
Rv:  5-ACGGCATTCTTCATGGCTTC- 3.
Thanh phan phan tng PCR nhan ban doan gen
126 bp bao gom: 1 uL DNA khudn (25 ng/uL),

1 pL WSSV-Fw/Rv 10 pmol, 2,0 pL dNTPs
2 mM, 20 pL dm nTag-HOT 10X, 0,2 uL
nTag-HOT (5 U/uL), b6 sung H,O cat loai ion
khir tring (ddH20) dén 20 pL. Cac thanh phan
phan tmg qPCR duoc tron déu va chu trinh
phan Ung dugc thyc hién & 95 °C trong 10 phut
dé bién tinh budc ddu DNA, tiép theo 1a 30 chu
ky gdm 3 budc phan tng: i) Bién tinh DNA &
95 °C trong 30 gidy; ii) Gan mdi ¢ nhiét do
59 °C trong 20 gidy; va iii) Kéo dai ¢ 72 °C
trong 20 glay San pham PCR sau d6 dugc nhan
dong tryc tiép vao vector pPGEM-T theo huong dan
ctia nha san xuat.

Tinh sach plasimid va chudn bi mau chuén cho
dinh lwong WSSV bang qPCR: plasmid pGEM
tai t0 hop mang doan gen 126 bp (pGEM-
WSSV) duoc tinh sach theo huéng dan cua nha
san xut va xac dinh nong do béng quang phd
ke tai bude song 260 nm. T nong do plasmid,
s ban sao ciia DNA tuong ung voi sb thé
WSSV c¢6 mét dugc tinh ra theo cong thire:

ng x 6,022 x 103
chiéu dai x 10° x 650

Trong d6: ng (khéi luong tinh bang ng cla
DNA plasmid chuén trong 1 pL); chiéu dai la
kich thuéc cia plasmid (tinh bang bp);
6,022x10% 1a sb Avogadro; khdi luong trung
binh ctia mdi cip bazo nito (bp) la 650 Dalton
hoic 12 650 g/mol (khdi lwong phén tir mol).

Trén co s& tinh toan dugc sd ban sao,
plasmid pGEM-WSSV dugc pha lodng cach
nhau 10 1an v6i cac ndng do 3x10%-3x10° ban
sao/mL va dugc dung lam khuon cho phan tng
qPCR dé xay dung duong chuin cho dinh
luong WSSV.

Phat hién va dinh lwong WSSV bang
gPCR: thanh phan phan ung qPCR nhin ban
doan gen 126 bp bao gébm: 10 pL Master mix
TOPreal qPCR 2X PreMIX, 1 pL WSSV-Fw/Rv
10 pmol, 1 uL DNA (25 ng/uL), bd sung HO cét
loai ion khur trung (ddH,0) dén 20 pL. Céc
thanh phan phan tmg qPCR dugc tron déu va
thuc hién chu trinh phan tng gdm cac budc:
50 °C trong 4 phut dé Uracil-DNA glycosylase
(UDG) hoat dong (UDG c6 tac dung cit cac
gdc UMP trong DNA nhan ban trudc do, vi vy

So ban sao DNA dich =
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cac doan DNA nhan ban cta cac phan tng
trude d6 khong thé lam khudn cho phan tng
tiép theo), 95 °C trong 10 phit dé bién tinh
budc dau DNA. Tiép theo, DNA dich duoc
khuéch dai trong 40 chu ky gom 3 budc phan
ung tuong ty nhu budc nhan ban doan gen
126 bp bang PCR. Sau do, chuong trinh melting
curve dugc thuc hién dé xac dinh nhiét do tach
chudi cta san pham khuéch dai. Nhiét d6 phan
mg s& duoc ting dan tir 72-95 °C theo timg
0,5°C/lan, may s& doc tin hiéu 47 lan trong budc
phan tich ndy. Cac két qua cia qPCR duoc phan
tich bang phin mém IQ5 Optical System.

San phim phan tng qPCR dugc kiém tra
bang dién di gel polyacrylamide 15% va chup
anh bang hé théng Geldoc.

3. Két qua va thao luan

3.1. Nhdn ban va nhdn dong doan gen dac hiéu
cua WSSV

Trong nghién ctru nay, doan gen 126 bp dac
hiéu cho WSSV duoc nhan ban bing PCR. Két
qua dién di Hinh 1 cho théy su xudt hién mot
bang DNA véi kich thudc khoang 126 bp nhu
tinh toan 1y thuyét (giéng 2). Trong khi d6, mau
dbi chirmg 4am khong c6 DNA khéng xuét hién
bang DNA nao (giéng 1). Nhu vay, doan gen
126 bp dac hi€u cho WSSV da dugc nhan ban
thanh cong. Hafer va cong sy [7] da thiét ké cap
mdi nhan ban dac hiéu doan gen 71 bp (tai vi tri
nucleotide 281.429-281.499) trong khung doc
ORF191 ctiia WSSV dé phat hién sy c6 mit cta
virus bang PCR. Tuong tu, Sun va cong su [12]
ciling thiét k& cap mdi nhan ban doan gen tai vi
tri nucleotide 282.668-282.740 trén hé gen cua
WSSV dé phat hién sy c6 mat cua virus. Trén
co s& cac cong bd, nghién ciru cta ching toi da
thiét ké cap moi cho nhan ban doan gen dac
hiéu ctia WSSV tai vi tri nucleotide 281.344-
281.469, doan gen 126 bp phu hop cho phan
ung qPCR cling nhu thuén tién cho nhan dong
tao mau chuén.

San pham PCR 126 bp sau d6 duoc gin vao
vector nhan dong pGEM-T va bién nap vao té
bao kha bién E. coli chung DH50. Té bao sau
d6 duogc nuoi c?iy trén moi truong thach LB dac

cé ampicillin 100 pg/mL, isoproropyl B-D-
thiogalactopyranoside (IPTG) va Xgal. Bon
khuén lac tring va mot khuén lac xanh trén dia
thach dugc chon ngau nhién dé kiém tra su c6
mit ctia vector tai to hop bang PCR sir dung
cap moi pUC19-Fw/Rv dac hi€u cho vector
PGEM-T. Két qua Hinh 2 A cho thay san pham
PCR vo¢i khudn 1a cac khuan lac tring déu cho
bang DNA kich thudc khoang 445 bp, bao gdbm
doan gen 126 bp cia WSSV va 319 bp trén
vector pGEM-T (giéng 2-5).

Hinh 1. Hinh 4nh dién di san phim PCR nhan doan
gen dac hiéu cia WSSV véi cép mdi WSSV-FW/Rv.
M. Thang chuin DNA 100 bp, 1. d6i chimg 4m
khong chira DNA, 2. DNA ctia WSSV.

Trong khi d6, san pham PCR véi khuon 1a
khuén lac xanh cho mot bang DNA kich thudc
khoang 319 bp (giéng 1). Budc dau c6 thé két
ludn rang cac khuin lac tring c6 chira vector tai
t6 hop mang doan gen kich thudc 126 bp, ky
hiéu pGEM-WSSV. Plasmid pGEM-WSSV da
duoc tinh sach tir khuan lac tréng s6 1 va cho
bing DNA trén dién di @ (Hinh 2 B, giéng P).
Két qua dién di san pham PCR st dung plasmid
pGEM-WSSV lam khuén véi 2 cip mdi pUC19-
Fw/Rv va WSSV-Fw/Rv di cho bang DNA
kich thudc twong tmg khoang 445 bp va 126 bp
nhu tinh toan 1y thuyét (Hinh 2 C, giéng 1
va 2). Nhu vay, doan gen 126 bp ddc hiéu cho
WSSV da dugc nhan dong vao vector pGEM.

3.2. Xay dung duong chudn dé dinh leong
WSSV bang gPCR

Plasmid téi t6 hop pGEM-WSSV tinh sach
c6 nong do 57,37 ng/uL twong tng 1a 1,69x10%°
ban sao/uL hay 1,69x10% ban sao/mL dugc pha
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lodng bang ddH,O dé c6 cac néng do 3x10%- DNA chuédn c6 nong d6 plasmid tir 3x10? dén
3x108 ban sao/mL (dung dich DNA chuén). Céc 3x10° ban sao/mL déu cho dudng cong khuéch
dung dich DNA nay dugc ding dé xay dung dai véi gia tri chu ky ngudng (Ct) ting dan tir
duong chuén cho gPCR dinh wgng WSSV. Két 18,27 dén dén 37,05 (cach nhau khoang 3,3 chu
qua qPCR véi khuén 1a pGEM-WSSV va cip ky, twong mg v&i nong do cach nhau 10 1an)
mdi WSSV-Fw/Rv (Hinh 3) cho thiy, cic mau (Hinh 3 A).

-
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Hinh 2. Hinh anh dién di c4c san pham DNA trén gel agarose: thang chudn DNA 100 bp (M), dbi chimg 4m
khong chita DNA (-). A) San pham PCR nhén ban doan gen dic hiéu cia WSSV sir dung cap moi pUC19-FW/Rv
v6i khuon 1a cac khuan lac xanh (1), trang (2-5). B) Plasmid tinh sach (P). C) San pham PCR véi khuon 1a
plasmid tinh sach sir dung cap mdi pUC19-FW/Rv (1) va WSSV-FW/RV (2).
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Hinh 3. qPCR ciia cac mau pGEM-WSSV véi cac nong d 3x10%-3x108 ban sao/mL. A) duong cong khuéch dai
ctia qPCR. B) Pudng chuén ctia phan timg qPCR. C) Nhiét d6 tach chudi ciia cac phan timg qPCR. D) Dién di san
pham gPCR trén gel polyacrylamide 15%; M: thang dién di trén gel, (-): dbi ching 4m, 2-8: san phadm qPCR véi

khuon la plasmid pGEM-WSSV véi cac ndng d¢ tuong img 3x102-3x108 ban sao/mL.
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Trén co so duong cong khuéch dai cua cac
mAu, duorng chuan (H1nh 3 B) di thé hién c6 do
hoi quy tuyén tinh t6t voi gia tri hidu qua PCR
(E) 1a 99,1% (nim trong khoang tin cay
90-105%), hé sb twong quan R? 12 0,998 (>0,99)
va d6 ddc ciia dudng biéu dién chuan (slope) 1a
-3,344 (xdp xi gia tri -3,32). San pham cua
gPCR c¢6 d6 dac hi¢u cao déu cho cho duy nhét
mot dinh nhiét do tach chudi c6 gid tri 1a 79,5 °C
v6i chiéu cao ciia cac dinh nay dao dong tir 100
dén 377,58 (Hinh 3 C).

Két qua dién di san phim gqPCR trén gel
polyacrylamide 15% (Hinh 3 D) déu cho duy
nhit mot bang DNA ¢6 kich thudce khoang 126
bp va d6 sang cua bang tang dan theo nong do
cac mau chuan. Cac két qua trén day cho phép
khang dinh plasmid pGEM-WSSV dat yéu cau
lam DNA chuén dé dinh lugng WSSV.

Tuong tu nghién cuou cua chung toi,
Menazo-cano va cong sy [6] da thiét 1ap duong
chuan véi mau chudn 1a plasmid tai t6 hop
mang doan gen 141 bp ma hoa cho protein vd
VP28 cia WSSV trong dai nong do 1,24x10%
1,24x108 ban sao/mL dé phat hién WSSV bang
gPCR.

3.3. D,inh]u"o'ng $6 ~bdn ban sao cua WSSV tw
mot s6 mau tom nhiem WSSV bang gPCR

Trén co s& mau DNA chuén d3 tao dugc,
chung t6i da tién hanh dinh luong sé ban sao
ciia WSSV trong cac mau nghién ctru bang
qPCR da thiét lap.

Nim méiu tom nhiém WSSV bao gom 02
mau (ky hiéu mau A va B) tir phong Protein tai
to hop (thuoc Phong Thi nghiém trong diém
cong nghé Enzym va Protein); 01 mau thu nhan
tr Vién Nghién ctru nuéi trong thuy san I
(ky hig¢u C) va 02 mau tir Vién Nghién ctru nudi
trong thay san 2 (ky hiéu D va E) da dugc thu
dich chiét va tach DNA. Cac mau DNA tinh
sach c6 nong do 40-195 ng/uL véi gia tri
Azso/Azgo thu duge ndm trong khoang 1,84-1,9
dat yéu cau cho cac phan tich tiép theo.

Két qua qPCR duoc thé hién & Hinh 4 cho
thiy cac miau qPCR voi khuén 1a mau chuan

PGEM-WSSV (néng d6 3x10%-3x10° ban
sao/mL) va cac mau DNA tinh sach tir cic mau
tom nhidm WSSV déu c¢6 duong cong khuéch
dai (Hinh 4 A). Trong khi d6, dbi chimg am
(khong chita DNA) khong xuét hién gia tri chu
ky ngudng (duong biéu dién khuéch dai khong
cit duong nén). Hinh anh dién di san phim
gPCR trén gel polyacrylamlde Hinh 4 B cling
cho két qua trong ty. Cac mau (ngoai trur do6i
chung am) déu cho mot bang DNA dic hiéu
khoang 126 bp véi mat d¢ bang dam khac nhau
phu thudc vao s6 ban sao DNA ctia WSSV. Cu
thé, cac miu chuin c6 ndng d6 cach nhau 10
lan cho chu ki ngudng hon kém nhau 3 dén 4
chu ki. Nam mau DNA tinh sach tir tom nhiém
WSSV (ky hiéu tir A d&én E) déu c6 duong
khuéch dai 16 nét, voi cac gia tri chu ki ngudng
tuong ung la 34,36; 32,28; 33,42; 28,15; 19,98
va sb ban WSSV tuwong ung 1a 3,69x10° ban
sao/mL; 2,27x10* ban sao/mL; 8,78x10° ban
sao/mL; 3,15x10° ban sao/mL va 1,25x108 ban
sao/mL. Trong d6 mau E (tir Vién Nghién ciru
nudi trong thiry san II dot 2) ¢6 néng do virus
16n nhat. Nhu vdy, mau chuan plasmid tai to
hop pGEM-WSSV va cac diéu kién qPCR thiét
l1ap da cho phép phat hién va dinh lugng chinh
X4c sy c6 mit ciia WSSV trong cac mau tom
thu duoc.

Cac phuong phap phat hién WSSV dya trén
ky thuat PCR thuong cé gidi han phat hién tu
vai trim ban sao DNA/mL trong thoi gian tu
4-12 gio. Tuong tu, cac phuong phap dot blots,
ELISA (enzyme-linked immunosorbent assay)
sir dung cac phan tmg khang nguyén-khang thé
dé phat hién protein vo cia WSSV thudng co
giéi han phat hién dén 1000 ban sao DNA (que
thir) va 120 ng/mL (ELISA) [2]. Zhu Va cong
su [5] da thiét 1ap duorng chuin voi dai nong do
103-10° ban sao/mL dé dinh lugng WSSV bang
phuong phép Tagman-qPCR, va gi6i han thap
nhit ma tac gia phat hién duoc 1a 1,365x10%
ban sao/mL, gidi han nay la cao hon gidi han
3x10°% ban sao/mL trong két qua nghién ciru cua
ching t6i.
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Hinh 4. qPCR dinh lwong s6 ban sao ctia cac mau tom nhiém WSSV. A) duong cong khuéch dai cua gPCR. B)

Dién di san pham qPCR trén gel polyacrylamide 15%; thang dién di trén gel (M), dbi chimg 4m (-), gPCR véi

khuon 1a plasmid pGEM-WSSV véi cac ndng do tuong tmg 3x103-3x108 ban sao/mL (3-8) va DNA tach tir cac
mau tom nhiém WSSV (A-E).

4. Két luan

Trong nghién ctru ndy, mau DNA chuin
mang doan gen déac hi¢u cuia WSSV dudi dang
plasmid tai t6 hop pGEM-WSSV di duoc tao ra
va duoc st dung cho viéc phat hién va dinh
lugng chinh xdc WSSV trong cic miu tom
nhiém WSSV.

Lo1i cam on

Nghién ciru duge thuc hién véi su hd trg
kinh phi ctia Dé tai Quy phat trién Khoa hoc va
Cong ngh¢ Qudc gia, ma sO
NAFOSTED.106.02.2018.07.
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