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NGHIEN CUU CHE TAO QUE THU PHAT HIEN NHANH VIRUS GAY BENH POM

TRANG (WSSV) O TOM NUOI

Hoang Thé Yén', Nguyén Thi Nga', Pham Thu Huwong', Nguyén Thi Hing', Tran Minh Tri', Nguyén
Thanh Pat', D3 Thi Thao’, Ha Thi Thu’, Nguyén Giang An’, Pinh Duy Khang’, Binh Thwong Vén’, L2

Trong Vin'

"Vién Ky thudt Hoa - Sinh va Tai liéu nghiép vy, Té'ng cuc Hau cdn Ky thudt, Bg Cong an
’Vién Céng nghé sinh hoc, Vién Khoa hoc va Céong nghé Viét Nam

3 Truong Pai hoc Vinh

TOM TAT

Bénh dém tring ¢ tom do virus ¢6 tén 1a White Spot Syndrome Virus (WSSV) gdy ra. bay 1a bénh rét
nguy hiém va pho bien trong chan nuéi thuy san. Mot s6 bao cdo da chi ra ring protein VP28 1a mét trong
nhirng protein ¢6 tinh chét quan trong trong viéc lay nhidm vio tom. Khi virus nhiém vao tdm protein ndy s&
duoc biéu hién va gy chét tdm. Trong bai bao ndy, ching toi trinh bay qué trinh nghién clru ché tao b kit phat
hién nhanh bénh ddm tring & tom dang que thir (Lateral flow test). Que thi ndy duge ché tao dya trén céc
khang the khéng VP28 duoc ché tao tai Vién cong nghé sinh hoc. Protein VP28 ciia virus dugc giai phong
trong dém nghién mﬁg s& két hop v6i khing thé don dong khéng VP28 gén vang dé tao 1én mot phirc hop.
Phitc hop nay di chuyén trén mang dén viing test line va bj bit git boi mot khang thé khang VP28 khéc (theo
dang sandwich) dé tao ra vach T (test line). Phirc hop tiép tuc di chuyén tiép dén ving C (control line) va bi
bit tai diy bing mot khang thé da dong khac dé tao vach C (control line). Két qua 1a néu mAu tom c6 chira
virus, trén mang s& tao ra hai vach mautai Cva T, Néu trong méiu khong c6 virus (khéng c6 VP28), phirc hop
dang sandwich s& khéng hinh thanh tai ving T két qua trén mang chi xudt hién mdt vach tai C. Sau nhidu
nghién ciru: lya chon cac nguyén liéu phii hop, xdc dinh cac hé dém xir Iy cdc mang, dém blocking va t6i tu
hoa ndng do cac sinh phém sir dung trong que thir, hé dém téch mau, ching t6i d ché tao dirge que bd KIT ¢d
kha niing phét hién nhanh virus giy bénh ddm tring & tém co gidi han phat hién 5 ng/ml, bao gdm hai thanh
phén chinh: que thir (WSSV TEST) va éng tich mau chira san dém xir 1y miu. Bd KIT c6 két ciu don gian,
cho két qua trong vong 15 phut, bao quan nhigt d6 phong.

_

Tir khéa: Chat bdt gift; virus bénh dém trang, kit thir nhanh, WSSV, VP28

MO PAU

Vi¢t Nam 12 mot trong s6 10 nudc xuét kh@u
thiy san hang dau thé gigi. Nam 2008 xuat khau

thity san da dem lai cho dat nuéc 4,562 ty USD. Kim.

ngach xuét khéu thiy san clia Viét Nam ca ndm 2009
dat khoang 4,3 ty USD. Dy doan nam 2010 xuét
khau thuy san dat 4,8 ty USD. San lugng thuy san
ndm 2009 uéc tinh dat 4847,6 nghin tin. Tuy nhién
dién tich nudi tom st nam 2009 wde tinh dat 549,1
nghin ha, gidam 10,7% so voi ndm trude, nganh cong
nghiép nay dang bi ton thit nghiém trong bai dich
bénh, dic biét 1a dich bénh do virus giy ra. Trong sd

~ c4c nhém virus giy bénh cho tom, tic nhdn quan
. trong d}ro'c quan tdm dac biét, 1a virus‘ giy l}(}i chimg
- dom trang (WSSV). Virus gdy bénh dom trdng ¢ tom

c6 dang hinh trimg, c6 mang bao, céc virion c6 dudi.

' Vi 2 loai protein mang bao 1a VP28 va VP29, 3 loai
¢ nucleocapsid protein 1a VP15, VP24 va VP26 (Tsai
et al, 2004 2006).

Hién nay c6 nhiéu phuong phép st dung trong
chén doén bénh ddm tring trén tom: phuong phép
mo hoc truyén théng, huyét hoc, ELISA, cic k¥
thudt tmg dung cta PCR (Polymerase Chain
Reaction), Realtime PCR...Trong d6 cac ky thuat
img dung ciia PCR dugc xem la ¢6 hidu qua nhat, do
¢6 d6 nhay va d9 chinh xac cao, c6 thé dinh lugng
virus, lrgng miu cin phan tich rit it so véi cac
phuong phip khéc trong phong thi nghiém. Tuy
nhién, k¥ thudt nay khé trién khai réng va tién hanh
truc tiép tai co so san xudt vi doi hoi trang bi k¥
thudt va k¥ thuat vién lanh nghé.

Trong nhiing nim gan diy, mét s6 nudc (Nhat
Ban, Thai Lan, Indonesia) dic biét, cdc nha khoa hoc
Théi Lan da nghién ciru san xuélt thanh cong khéng
thé don dong khiang VP28 ciia WSSV va st dung dé
ché tao que thir phat hién nhanh bénh dém tring trén
tdm nudi (Makesh ef al., 2006, Sithigorngul et al.
2006). O Viét Nam, cdc que thir ndy hién nay dang
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phai nhap ngoai v&i gid thanh rat cao (10 - 15 USD/
test) do vay kha nang ap dung thu¢ té rat kho khan.

pé giai quyet van dé nay, ching toi da dit van
dé nghién ctru ché tao que thir trén co s& nghién clru
tu chu dong tao ra cic sinh phdm (khang thé) voi
muc dich 1a ché tao duoc bd KIT twong tu cia nudc
ngoai.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu va héa chit

Protein VP28 tai to hop cua Vién Cong nghé
sinh hoc. Tém su bi bénh d6m -trang lay tir mot s6
d4m nuéi tom: Hai Phong, Nghé An, Ha Tinh, Ba
Ria - Ving Tau. Khéng thé don dong khéng protein
VP28 clone 1 va khang thé don dong khing VP28
clone 2 : Vién Cong nghé sinh hoc. Khang thé da
déng goat anti-mouse cua héng Arista (My). Mang
nitrocellulose ciia hing MDI. Héa cht sir dung cho
cac dém mua cia Sigma, Merck. Céc loai nguyén
liéu: mang PE phic hop, chit bao quan, va mdt so
nguyén liéu trong nude.

Phwong phap nghién ciru

Cac phuong phap nghién ciru sir dung trong ché
tao KIT WSSV theo ban quyén cong ngh¢ cia hang
Arista (M§). Cu thé cén phai tién hanh lan lugt cac
nghién ciru sau:

Phwong phdp thir nghi¢m lwa chon nguyén liéu
phit hop

Céc nguyeén li¢u sir dung trong ché tao co nhiéu
loai, nhidu nguén géc va tinh ning ky thuét khac
nhau. Mdi loai que thir x4c dinh can pha1 tién hanh
thir nghiém dé chon duge cac loai nguyén liéu phu
hop. Bén canh do v&i moi loai mang can phai xu Iy
bing dém trwdce khi dua khang thé lén. Hé dém va
quy trinh xir 1y riéng cho mdi loai mang ciing can
phai xac ldp (Jemo, 1996).

Phirong phép téi wu cdc sinh phdm trdi trén mang

Téi wu hoa ndng do chit bit giit tai vach T va
vach C: Chat bt giir tai vach C dugc pha trong dém
phosphate buffer saline (PBS) 10 mM c6 pH 7.4
(Jemo, Byungwoo 1996) véi nong d6 khac nhau 2,5;
2; 1,5; 1; 0,5; 0,1 mg/ml. Chét bét gilr tai vach T
ciing duoc pha trong h¢ dém PBS c6 nong d6 0.1M
pH 7.4 thanh c4c néng d6 khac nhau; 2,5; 2; 1,5; 1;
0,5; 0,1 mg/ml. Mang sau khi trai sinh pharn 1én trén
s& dugc khéa céc lién két khong dic hi¢u bang dung
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dich block phosphat buffer saline bd sung bovine
serum abumine (Fishers, 1998). Két qua duoc xéac
dinh bing cwong d6 vach miu trén mang
nitrocellulose tai vach T va vach C.

Toi wu hoéa luong khéang thé cong hop vang:
Lugng khang thé trén mang mang chat cong hop
vang duge xac dinh bing cach pha lodng & cdc ty 1§
khéc nhau, thir nghiém phan img mién dich khang
nguyén véi khang thé dic hiéu trén mang
nitrocellulose va chon ty 1& phu hop nht bing cach
so séanh cuong d6 biéu hién mau trén hai vach T va
vach C.

Phuwong phdp xdy dung qui trinh ché tao que thi

Trén co s cac sb lidu nghién ctru, t6i wru va céc
nguyén liéu phu hop da lya chon daé xdy dyng qui
trinh ché tao que thir WSSV véi hé théng thiét bi &
qui md phong thi nghiém.

Phuong phdp xdc dinh thing s6 ky thudt ciia que
thir

Gidi han phdt hién: Protein VP28 c6 néng dd xéc
dinh dugc dinh lugng bang phuong phép Bradford
dugc pha lodng cac nong dd. Xac dinh ngudng cia
que thir 1a néng d6 VP28 thap nhit ma que cho két
qua duong tinh (xuat hién hai vach T va C).

Xdc dinh d6 nhay va dé dac hiéu. Phép thur
duoc 13p di lap lai s6 lwgng mau thuc té nhat dinh,
ca tom nhiém bénh va tém khong nhiém bénh (céc
mau nay da dwoc kiém chimg bang phuong phap
PCR) dé x4c dinh kha ning cho am tinh gia va
dwong tinh gia. Két qua duogc tinh ra ty 1& phén
tram

Xac dinh kha nang Phan ing chéo: Que thu
duoe kiém tra v6i mét so loai bénh tom khac nhu:
MBV, HPV,YHV dé xac dinh kha ndng phan img
chéo.

KET QUA VA THAO LUAN

Téi wu héa ndng dd chit bit giir tai vach T va
vach C

Khéng thé goat anti-mouse nong dd 5.5 mg/ml
pha trong dém PBS thanh cac nong d6 2,5; 2; 1,5; 1;
0,5; 0,1 mg/ml st dung may chuyén dung trai lén
vach C cla mang nitrocellulose. Khéng thé
monoclonal anti-VP28 antibody c6 nong do 30
mg/ml ciing duoc pha lodng & ndéng d6 twong tu
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trong dém PBS 7.4 dugc dwa 1én mang tai vi tri vach
T. Sau khi dwa hai sinh phim lén mang
nitrocellulose, mang s& duge u qua dém tai nhiét do
37°%, d6 4m 10%.

Cac mang dugc lép rap theo trinh tyr dé tao test
va thr nghiém véi dung dich protein VP28 ¢ nong

do 1 mg/ml.

Két qua trén (Hinh 1) cho thdy ndng dé chit bét
gifr tai vach T va vach C trong khodng 2; 2,5 mg/ml
cho két qua hién hai vach T va vach C la t5t nhét, thé
hién rd nét. O cac nong d6 cao hon 1a khéng cin
thiét vi lucmg nhiéu hon sé& gy lang phi khéang thé
khéng cin thiét. Ching téi chon nong do 2,5 mg/ml.

A B Cc

Téi wu héa ndng @) khéng thé don dong cong hop
‘vang

Khéng thé cong hop vang dugc pha trong dém
PBS ¢6 pH 7,4 co ty 1€ pha lodng khdc nhau: (1 : 5);
(1:10); (1:15); (1:20); (1 25) (1:30). Dung may
trai moi ty 1¢ 1én mét doan mang chua chét cong
hop. Say vd bao quan tranh am va 4nh siang. Mang
hat mau duge xur 1y bang dém PBS 0.01M co6 pH 8.5
bd sung SDS 0.001%. Séy khé. Hoan thién que thu

D E F
Hinh 1. Ndng db chét bét git vach tai T va C. A. 2,5 mg/ml; B. 2 mg/ml; C. 1,5 mg/ml; D 1 mg/ml; E 0,5 mg/mi; F. 0,1
mg/ml.

sau d¢ thir véi mau.Cac mang duge lp rap theo trinh
tur dé tao test va thir nghiém v&i dung dich protein
VP28 ¢ nong d6 1 mg/ml.

Trong cac ty 1¢ pha lodng (Hinh 2) ching t6i
chon ty 1€ (1:10) cho chat cong hop. Cac ty 1 thap
hon déu khong dam bao luong vang trén hai vach T
va vach C. Céc ty 1§ cao hon cho thdy khong cin
thiét hai vach T va C khéng rd nét hon va hoa chit
sir dung nhiéu hon.

A B
Hinh 2. Ty & khang thé cong hop vang tdi wu cho que th WSSV. A. (1:5); B. (1:10); C. (1:20); D. (1:25); E. (1 :30).

Xac dinh gidi han phat hi¢n cia test

~ Trong do miu M1 1a miu nudc cit 2 lan, Ml
dén M9 c6 nong do protein VP28 trong umg.

Két qua ¢ bang 1 cho thay tai nong dé 2,5 ng/ml
cd 1 phép thir cho két qua xuét hién vach T nhung
khéng rd nét nén tam doc 12 duong tinh, cic que thi
con lai khéng xuét hién vach T.

Tai nong do protein 5 ng/ml két qua cho thay
" 100% xudt hién vach T trén que thir. Nhu vy, gidi

S

Cc D E

han phat hién cia que thu tinh theo n:Sng d% khang
nguyén twong tmg la 5 ng/ml.

Xéc dinh d§ nhay va do dic higu

~ Mot sb mau tom dugc xéc dinh la nhiém bénh
d6m trang dugc lay tu cac dam nudi tdm va xac dinh
bang PCR di nhiém virus WSSV,

Nhu viy bude dau thir nghiém trén 17 mau két
qua déu chinh xc khéng cho duong tinh gia va am
tinh gia. C6 thé x4c dinh kha nang dwong tinh thép.
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Xéc dinh kha nang phan mg chéo cua que thur
véi mot so lqai virus bénh tém khic MBV, HPV,
YHV. Cac mau bénh tém duge thu thap tir thuc té.

Bang 1. Két qua xac dinh gii han phat hién cia test.

Hoang Thé Yén et al.

Két qua cho thiy trong s6 cic méu bénh tom
mang virus khac déu cho két qua dm tinh. Nhu vay
que thir ché tao co tinh dac hiéu véi WSSV.

Miu Ham lwong Protein VP28 Test1 Test 2 Test3 Test4 Test 5 Test 6
(ng/mi)
M1 0 - - - - - -
M2 60 + + + + + +
M3 40 B - K K + .
M4 20 + + + + + -
M5 10 + + + + + +
M6 8 + B + - + +
M7 5 + + ® & 1 %
M8 25 + - - - - -
M9 1 = & = i s =

Bang 2. Két qua xac dinh mlrc d6 duong tinh gid va am tinh gia.

Két qua
Mau Sé lweng
Dwong tinh Am tinh

Mé&u nhiém virus dugc xac dinh bang PCR 4 4 0

Mé&u khéng mang virus dwoc xac dinh bang PCR 13 0 13

Téng 17 4 13
Bang 3. Phan (rng chéo clia que thir dbi véi mét sé virus khac.

Tén virus gay bénh Két qua & cac lan lap lai

1 2 3 4 5 6 i

WSSV + + + + + + +

MBV : y . . : v ;

HPV . s : - . - -

YHV . . ‘ : . . .
KET LUAN ty 1¢ pha lodng khang thé cong hop vang 13 (1:10).

Lan dau tién & Viét Nam da ché tao thanh cong
que thir phét hién virus dém tring. Cach sir dung don
gian, chi can 15 phut ¢6 két qua xac dinh tém c6 bi
nhiém virus dém tring hay khong véi ndng do cac
khéng thé téi wu tai vach T va vach C 1a 2,5 mg/ml,
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Xac dinh duoc céc nguyén liéu, cac hé dém va
qui trinh xir ly twong {mg cho moi loai mang dé di
dén ché tao que thir nhanh WSSV vai chi tiéu ky
thuat nhu sau: Gidi han phat hién 5 ng/ml; khong co
phén {mg chéo véi cac bénh vé tdm khac nhue MBV,
HPV, YHV.
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Chuong trinh dé tai cdp nha nuéc KC06.16 da gitp
d kinh phi @é chiing t6i hodn thanh ngi dung nghién
cueu ctia dé tai.
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DETECTION OF WHITE SPOT SYNDROME VIRUS IN SHRIMP BY USING A RAPID

TEST

Hoang The Yen', Nguyen Thi Nga', Nguyen Thi Hang', Pham Thu Huong', Tran Minh Tri', Nguyen
Thanh Dat', Do Thi Thao’, Ha Thi Thu’, Nguyen Giang An’, Dinh Duy Khang’, Dinh Thuong Van®~,

Le Trong Van'

! Institute of Chemistry-Biology and Profe.s"sional Document Technique

?Institute of Biotechnology
*Vinh University

SUMMARY

White spot syndrome virus is very popular in shrimp. It is a dangerous disease. Some studies reported that
protein VP28 is one of proteins acting as a key factor to infect the shrimp. When the virus infect into shrimps
these proteins will be expression and shrimps will be die. This article reported an immunochromatography
device based on the principle of sandwich assay (lateral flow test). This test were developed by using
monoclonal anti — VP28 antibodies which produced by Institute of Biotechnology. The protein VP28 in the
shrimp was captured by a monoclonal anti-VP28 antibody gold conjugated in the conjugate pad. This complex
will was captured by other monoclonal anti - VP28 coated on the nitrocellulose membrane, so T line appear.
When an amount of the extracted sample was applied to the sample pad, the solution migrates by capillary
action through the test strip. If it was negative (without VP28 protein in sample), the T line disappeared. If it
was positive (with VP28 protein), the T line developed in the T region. This method had high sensitivity and
specificity. Result was read rapidly in 15 minutes. We chose several appropriate conditions as: concentration of

* Author for correspondence: Tel: 84-4-37563386, Fax: 84-4-3791481 5 E-mail: thuongvan57@yahoo.co.uk
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capture reagents on test line and control line, concentration of colloidal conjugated gold on the conjugate pad,
treated sample pad, sample extract buffer to make a rapid test. We successfully created a rapid test to detect
wssv in shrimp. The limit of detection of VP28 is 5 ng/ml. Reading results are set at 15 minutes. We also make
a sample extractor which is simple and activites in the field. Store the test below room temperature.

Keywords: capture reagents, lateral flow test, immunochromatography, rapid test, VP28, WSSV
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