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Tom tat

Bénh virus dau vang (YHD) gay bénh & tém st (Penaeus monodon) dugc mob ta lan
dau tién ndm 1990 tai Thai Lan 1am thiét hai tdi 60% tong s6 tdom nudi. Bénh nay gay thiét
hai 16n cho tdm nudi tai mién Trung va mién Nam Thai Lan nam 1992. Ty 1& giy chét ¢
tom sau khi mac bénh tit 3 dén 5 ngay la 100%. Biéu hién cia bénh la mang va gan tuy cé
mau vang nhat, toan than c¢6 mau nhgt nhat. Triéu chitng l1am sang ctia bénh: Tém boi mot
cach khac thudng trén bé mat ciia nudc, tdm kém an, trén phan dau cua tém xuit hién mau
vang sang.

Nam 1992, bang phudng phap mé hoc, S. Booonyaratpalin da rit ra mét sd két luan
vé nhin t6 gy nén bénh diu vang d tom nhu sau: Nhan t8 gay bénh 1a do virus (YHV),
virus nay c¢é nhiéu dac diém giéng véi bacilliform, cdu tao bdi hai don vi cdu tric la
nucleocapsid va vo bao boc. Ching sinh san trong té bao chat ctia té bao chu .

Niam 1995, Wongteerasupaya va cong su két luan riang genom cia YHV la RNAsgi
don. Nam 1997, biang viéc sit dung phudng phap SDS-PAGE gel, Nalada va cong su da phan
tich cau truc, kich thudc cua 4 loai protein do hé genom ctua né ma hoa .

Cho tg1 nam 1999, Kathy F va cong su thudc vién khoa hoc thu y va vi sinh vat hoc,
Pai hoc Azirona, Hoa Ky da dung phudng phép lai insitu da doc trinh tu genom cua YHV.
Trong nghién cu nay cac tac gia da nhan nhanh YHV trén vat chq, sau dé tach ching ra
khoi vat cht bang cach sang loc virus. K& dén 1a tach chiét RNA cuaa virut bang Trizol LS va
tong hop va nhan doan cADN dic hiéu cda YHV gém 273 bp bing RT - PCR. Két qua la
ngudi ta da doc duge trinh ty doan gen d#c hiéu cia YHV tai khu vuc Thai Lan.

YHV la virus RNA giy ra bénh dau vang ( YHD) 6 tédm thudc ho Rhabdoviridae. Cé hé
genom la RNA mach don thdng, ma hoa cho 4 chudi polypeptides (170, 135, 67, 22 kDa). Cé
vo ngoai bao boc, capsid ¢6 kiéu d6i xiing xodn. Virus nay ¢6 hinh tring, dai khoang 170nm,
duong kinh la 45x58nm.

Phan tich su biéu hién gen bing cach st dung real time PCR chita SYBR green la
phuong phap méi c6 dé nhay hiéu qua nhat dé do va dinh lugng su sao chép mRNA
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1. M& dau

Vao dau nam 1990, 60% tong s6 tom nudi d Thai Lan bj chét do mét bénh méi xuat
hién. Dau hiéu lAm sang ctia tdm bi bénh 14 tdm bdi 10 d0 gAn mét nude, kém an, tdm bi chét
sau 3 dén 5 ngay mac bénh. Khi chét toan bd cd thé tom tai nhgt, phan mang va doc séng
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lung c6 mau vang nhat. Vi thé nguoi ta d4t tén cho bénh nay la bénh dau vang (YHD -
yellow head disease). Virus YHV ¢6 hinh dang bacillus ¢6 vo, kich thudc 150-170x40-50nm.
B gen virus chita sgi don RNA va ma cho 4 tiéu phén protein c&u tric 170, 135, 67, 22kDa.
Cac cdng trinh nghién ctitu vé YHV da dugce trién khai véi nhiing phuong phap thong thudng
nhu hinh thai bénh hoc, mé bénh hoc, dotblot, lai insitu, hoa mién dich t& bao va PCR. Mic
dd phuong phap PCR c6 d6 nhay nhéit trong s6 cac phuong phap nhung lai khong do dudc
cac sao chép don clia bd gen virus trong tdm nhiém bénh.

Trong RT-PCR phé huynh quang véi chat nhuém SYBR green da kiém tra dudc tai
d4u cudi cia mbi vong PCR. Nhu vay cho phép do san phdm trong pha kéo dai chudi cta su
nhén 1én. Trong hé ABI Prism 7000 huynh quang cua SYBR green c6 i ldc phu thudc vao
néng do khuén ban dau
2. Vat liéu va phuong phap
Nguyén liéu

- Tém nhan dude tit Trung tdm Nghién citu nudi trong tom nuéc man Cat Ba, Hai
Phong. Trung tim CSIRO, Australia

Phuong phap

- Tach chiét RNA: St dung phuong phép Trizol dé tach RNA tong s6 cta tom sd nghi
nhiém bénh va mau tém khoé.

- Tao cDNA tit RNA tong s6 bang RT-PCR: Chu trinh chay: 42°C trong 30 phiit, 94°C
trong 2 phut/94°C trong 15 giay, 60° C trong 30 gidy, 72°C trong 1 phut (lap lai 35 chu
ky)/72°C trong 7 phit, gii ¢ 4°C dén khi phan tich.

- Phat hién YHV bing SYBR Green realtime — PCR:

+ St dung cap moi: YHVF va YHVR cé trinh tu nhu sau:

YHVF: 5CGTCCCGGCAATTGTGATS

YHVR: 5 CCAGTGACGTTCGATGCAATAS3

Dé khuéch dai mot doan gen gém 65 bp tit doan 273 bp cia YHV dé phat hién YHV
va dinh lugng s6 ban sao ban dau bing chit mau huynh quang SYBR Green.

+ Chu trinh chay SYBR Green realtime — PCR bao gém cac budc: Hoat hoa AmpliTaq
Gold DNA Polymerase trong 10 phit, bién tinh trong chu ky ¢ 95°C trong 15 giay, gdn méi
va khuéch dai nhd AmpliTaq Gold DNA Polymerase d 60°C trong 1 phut (l4p lai 40 chu ky),
budc cudi cung: Xac dinh Tm nhd dudng cong phan ly bang cach tang nhiét d6 cham tit 60°C
- 95°C trong 20 phut déng thoi do su thay déi cia mic d6 phat huynh quang cia SYBR
Green.
3. Két qua va thao luan

Xdc dinh virut YHV bang phuong phdap RT-PCR

Tap chi Khoa hoc DPHQGHN, KHTN & CN, T XXI, §6°2, 2005
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Hinh 1. Két qua x4ac dinh virus YHV bing phuong phap RT-PCR
Kénh M: Thang DNA chuén 1kb.
Kénh 1: MAu tom bi bénh
Kénh 2: MAu ching am
_ Bang ky thuat RT-PCR két qua dién di cho san phdm 273 bp
Xac dinh YHV cua tém bang SYBR Green realtime - PCR
St dung ¢cDNA 1am khuén véi ham lugng thay déi (1ng, 2ng, 4ng, 6ng, 10ng d6i véi
mau bénh, va 5ng, 10ng dé1 véi mau khdéng bénh), 1ap lai 2 — 3 1an riéng ré cho SYBR Green
realtime — PCR, néng d6 t6i uu dudc chon cho ca mdi xudi va médi ngude 1a 300nM cho mébi
25ul phan {tng dé nhan ban trinh tu 65bp tit san phdm PCR gém 273bp ban dau.
D6 nhay va tinh d#c hiéu cua realtime — PCR vé8i chat mau huynh quang SYBR
Green si dung trong phat hién YHV thé hién & hinh 2.
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Hinh 2: So d6 huynh quang biéu thi sy khuéch dai cia san phdm PCR qua méi chu ky phat hién nhd
SYBR Green. 1, 2, 3, 4, 5: tuong ing véi 1ng (3343x10°ban sao), 2ng (6686x10° ban sao), 4ng
(13372x10%ban sao), 6ng (20058x10° ban sao), 10ng (33430x10° ban sao) cDNA dudc st dung l1am
khuén, A: Cac mau déi chitng am tinh, B: Cac mAu d6i ching khong bd sung DNA
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Két qua trén cho thay chi d cac mau duong tinh gia tri Delta Rn (biéu thi gia tr
huynh quang thu dude sau khi trit di tin hiéu nén cia mau doi ching khong bo sung DNA)
tang lén rat nhanh bat dau tir chu ky 28 va c6 su khac biét rat ro gitia cic mau c6 nong do
¢DNA ban dau khac nhau.

T = 0.447 dude chon dé dung dudng chuan biéu thi hiéu qua khuéch dai trén do thi
(hinh 3) véi truc tung: Ct Gia tri ngudng cua chu ki (Cvcle threshold) phan anh s6 chu ky
can thiét dé huynh quang tao thanh vudt gia tri T, truc hoanh: Log CO la gia tri logant cua
s0 lugng copy ban dau.
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Deteclor YHV_SYBR, Slope -2 801835, Intercept 47 092060 R2 0934836

Hinh 3: D thi biéu dién mé1 tuong quan gitia Ct va Log C0

Hé s6 tuong quan binh phuong thu duge rat cao (r* = 0.994836) ching to mdi tudng
quan gita LogCO0 (truc X) va Ct (truc Y) rat chat va tuan theo phuong trinh: v=-2.8018(logX)
+ 47.092. Gia tri Ct trung binh cua cac lan lap lai dao dong tu 34.37 + 0.00 (33430x10" ban
sao) dén 37.34 + 0.105 (3343x10" ban sao) ching to mau ¢6 sé lugng ban sao ban dau cao
vudt gia tri ngudng T(threshold) ¢ nhiing chu ky sdm hon so vdi cac mau ¢6 s ludng ban sao
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ban d4u thép do su tich luy nhanh chéng hon clia san pham dic hiéu (Hinh 3, Bang 1). Hai
méiu Am tinh va duong tinh 14p lai hai lan (S1.1, S1.2) va (S2.1, §2.2) dudc chon dé xac dinh
s6 ban sao ban dau. K&t qua cho thdy 6 mau dudng tinh s§ ban sao dude xac dinh la
35726.22x10°, mau am tinh khéng xac dinh duge (bang 1).

Bang 1: Két qua dinh ludng cDNA cuaa YHV

:‘1%1111 1 dt;:xagr(!:lg) Dang mau Ct SD Sé copy(x10°)
1.1 1 Tiéu chudn 37.34 0.105 3343
1.2 1 Tiéu chuin 37.19 0.105 3343
2.1 2 Tiéu chuin 36.28 0.002 6686
92 2 Tiéu chudn 36.28 0.002 6686
3.1 4 Tiéu chuén 35.54 0.021 13372
3.2 4 Tiéu chuidn 35.57 0.021 13372
4.1 6 Tiéu chudn 35.06 0.033 20058
4.2 6 Tiéu chudn 35.11 0.033 20058
5.1 10 Tiéu chudn 34.37 0 33430
5.2 10 Tiéu chuan 34.37 0 33430
S1.1 Am tinh
S1.2 Am tinh
S2.1 Duong tinh 34.34 0 35726.22
S2.2 Duong tinh 34.34 0 35726.22

Ky thuat Realtime — PCR vdi SYBR Green con cho phép phan tich dude su xuét hién
cua san phadm dac hiéu, khéng dac hiéu ciing nhu anh hudng nhiéu ctia hién tugng mai tu
bat cap qua dudng cong phan ly (hinh 4). Két qua thu dudc trén hinh 3 xuét hién moét dinh
duy nhat ¢6 Tm = 78,5°C, l1a gia tri Tm ctia san pham dic hiéu 65bp va chi xuét hién ¢ méu
duong tinh va cac mAu duge chon dé dung dudng chuan khang dinh d6 chinh xac dang tin
ciy cua cac sd lidu thu duge. Mot cach tuong tu arun K. Dhar va cs thu duge Tm = 79,2°C,
khac biét nay c6 thé do anh hudng ciia nhiéu nhén td trong d6 c6 thanh phan muéi trong
mau dude si dung lam khuén.

4. K&t luan

Trong SYBR Green véi 40 chu ky dé do sao chép don ctia bd gen virut.

Tai gia tri cia Ct=28, chiing ta c6 thé quan sat dugde sy tang 1én clia s6 ban copy.

Nhu vay, SYBR Green RT-PCR khéng chi cho d6 nhay cao ma con rat dic hiéu dé
kiém tra d6 phéng dai va dudng cong phéan ly. Sit dung Real time RT- PCR vdi SYBR Green
cho két qua rit nhanh , mat khoang 2 gid chay véi 96 giéng. Sau khi chay xong may phan
tich két qua chi mat vai phut.

Tém lai, phuong phap SYBR Green RT-PCR m ta trén rat cé 1gi cho viéc dé va dinh
lugng YHV trong tom. Phuong phap nay nhanh, dé nhay cao va ap dung véi s6 méu 16n dé
chan doan nghién citu di truyén trong tdm nubi.

Tup chi Khou hoc PHQGHN, KHTN & CN, T .XXI, $6°2, 2005
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Hinh 4: Duong cong phan ly cia mé nhiém YHV
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USING SYBR GREEN REAL- TIME RT-PCR TO DETECTION AND
QUANTITY YELLOW HEAD VIRUS LOAD IN SHRIMP

Vu Thi Ngoc Bich,Nguyen Kim Do, Trinh Quy Bon, Bach Nhu Quynh,
Dinh Duy Khang, Dinh Thuong Van

Institute of Biotechnology, Vietnamese Academy of Science & Technology

Yellow head disease has caused extensive losses to shrimp farmers in the eastern and
central parts of the country.Virus paeticles observed in necrotic tissues of gills and
lymphoid organ were bacilliform in shape, ranging from 150-200nm in length and 40-50 nm
1in diameter and were enveloped singly by trilaminar unit membrane.The yellow head virus
particle possesses a bacilliform morphology. It consists of two structural unit, nucleocapsid
and envelope. Affected shrimp have a pale body and light yellow coloration of the
hepatopancreas and gills. The number of affected shrimp was increase up to 50-60% of total
population and cumulative mortalities often reach 100% of affected population within 3-5
days from the onset of the disease both in the culture system and experimental trial

We have used real time RT-PCR technique with SYBR green for detectible and
quantitative assay Yellow head virus (YHV) in Shrimp. Yellow head virus is RNA virus
infecting penaeid shrimp (Penaeus sp.). This virus caused major economicnlosses to shrimp
aquaculture. A rapid and highly sensitive detection and quantification method for YHV was
developed using ABI Prism 7000 detection system with SYBR green chemistry, which binds
to double stranded DNA (ds DNA). We found the Ct=28 and the equation y= - 2.8018(logX)
+47.092 for standard curve. This method is very useful for diagnostic, epidemiological and
genetic studied in shrimp aquaculture

Key words: SYBR green RT-PCR; Yelowhead virus; Shrimp virus
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