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PAC PIEM GEN CUA VI RUT GAY BENH POM TRANG
(WHITE SPOT SYNDROME VIRUS) PHAN LAP
TU HE THONG NUOI TOM SU QUANG CANH CAI TIEN

Tran Thi Tuyét Hoa', Mai Nam Hung va Pdng Thi Hoang Oanh’
ABSTRACT

Investigating the genetic variability among natural WSSV populations is a novel
approach to understand the epidemiologic characteristics of this virus. We characterized
the number of repeat units (RUs) located in the variable number of tandem repeat regions
(VNTRs) of ORF75, ORF94 and ORF125 (WSSV-TH strain; van Hulten et al., 2001) from
326 WSSV-DNA samples collected from 29 improved-extensive shrimp ponds. The results
showed that: (i) there are 16 genotypes determined in ORF94, ranging from 3 to 18
repeat units (RUs). In which, the 10RUs (20,6%) and 11RUs (19,8%) were the most
common genotypes; (ii) In ORF125, there are 14 genotypes, ranging from 3 to 17RUs.
The most common genotype was 7RUs (24,9%),; (iii) the compound repeat region of
ORF75 displayed 10 different patterns of repeat. The pattern with 500bp was the most
prevalence (51%). In the study, the obtained results suggest that different WSSV
genotypes exist in the improved-extensive shrimp farming system. Tandem repeat
sequence in ORF94, followed by ORFI125 and ORF75 could be used to discriminate
WSSV isolates in improved extensive systems.
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Title:  Genotyping of white spot syndrome virus isolates from improved-extensive black tiger
shrimp farming systems

TOM TAT

Khdo sat su da dang vé ddc diém gen cua vi rut gay bénh dom trang (WSSV) ngoai tie
nhién la mot trong nhitng phirong phap tiép cdn giip hiéu ré hon vé cac dic diém dzch 1
hoc cia lodi vi rit ndy. Nghién cieu phén tich so heong ciia cdc don vi ldp lai (RU) nam
trén cac ving lap lai lién ké khac nhau (VNTR) ciia ORF75, ORF94 va ORF125 (WSSV-
TH strain; van Hulten et al., 2001) tir 326 mau WSSV-DNA thu tir 29 ao t6m qudng canh
cdi tién. Két qua cho thdy: (i) ORF94 xdc dinh dwoc 16 nhém kiéu gen WSSV, tir 3VLL
dén 18VLL. Trong do, kiéu gen c6 10 VLL (20,6%) va 11 VLL (19,8%) la nhitg kiéu gen
phoé bién nhdt. (i) O ORF125, hién dién 14 nhom kiéu gen WSSV, tir 3 VLL dén 17 VLL.
Trong do, 7 VLL la kiéu gen chiém wu thé (24,9%); (iii) O ORF75, vimng lap lai kép ndy
c6 10 kiéu gen dwoc ghi nhén, trong dé 500bp la san pham khuech dai duogc phat hién
nhiéu nhat (51%). Trong nghién ciru nay, két qua cho thdy su ton tai ciia nhiéu kiéu gen
WSSV khéc nhau trong mé hinh nudi tom sii quang canh cdi tién. Ving Iap lai lién ké ¢
ORF94, ké d6 la ORF125 va ORF75 c6 thé duoc sir dung dé phan biét cac dong WSSV phdn
lap tir mo6 hinh qudng canh cdi tién.

Tir khod: vi-riit giy bénh dom tring, chi thi phin tir, ORF75, ORF94, ORF125

1 GIOI THIEU

Bénh dém trf}ng do White spot syndrome virus (WSSV) géy ra trén tom dugc phat
hiép som nhat & Pai Loan ndm 1992, sau d6 WSSV dugc ghi nhan phan bo rong
khdp cac khu vuc nu6i tom trén thé gidi (Lightner, 1996). WSSV giy bénh trén
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tom nudc min, tom nudc ngot va duge phat hién nhiém trén nhiéu ddi tuong khac
nhau (OIE, 2009). Tir khi bénh xuét hién dén nay c6 rat nhiéu nghién ciru tim hiéu
vé phuong thtrc lan truyén, vat chii cam nhiém, doc lyc, thanh phﬁn cAu tao va dic
biét da giai trinh ty bd gen ba dong WSSV khac nhau phan 18p tr Bai Loan, Trung
Qudc va Thai Lan (OIE, 2009). Khi so sanh 3 trinh tu gen nay v6i nhau, sy thay
d6i vé s6 vung lap lai thuoc ORF75, ORF94 va ORF125 trén 3 dong vi rat nay da
dugc phét hién (Marks et al., 2005). Nhiéu nghién ctru cho thiy vai tro tmg dung
cua ba vung ldp lai nay trong viéc xac dinh dugc ngudn gbc cia WSSV & Viét
Nam (Dieu ef al., 2004), & An d6 (Pradeep et al., 2008); pham vi lan truyén cta
bénh tir noi phat sinh (Zwart et al., 2010) va su khac nhau giita cac dong WSSV
(Woogterasupaya et al., 2003). Do d6, cac vung lap lai thugc ORF75, ORF94 va
ORF125 c6 ¥ nghia quan trong trong nghién ciru vé dich té hoc cia WSSV. Trong
nghién ctu nay, ba vung ADN lap lai thudc cac vung ma héa ORF75, ORF94 va
ORF125 dugc chon dé 1am chi thi phan tir cho viéc tim hiéu vé dic diém gen cua
cac dong WSSV thu duoc tir cic ao nudi tém st md hinh quang canh cai tién.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Vit liéu nghién ciru

Téng sb 326 mau WSSV dung trong nghién ctru duge phan 1ap tir 391 mau tém su
thu & 29 ao nudi tdm quang canh cai tién thude huyén Cai Nudc va Théi Binh, Ca
Mau trong khoang thoi gian tir thang 8/2008 dén thang 9/2009. Mau tém thu dugc
bao quan trong nito 16ng hodc con tuyét déi (Merck) va chuyén sang trit & nhiét do
déng sau -80°C cho dén khi phan tich. Cac théng tin vé noi thu mau, thoi gian thu
mau, ngudn gdc tom giéng, tudi cuia tdm ciing dugc ghi nhan.

2.2 Phuong phap PCR phat hién WSSV

Mau tom su (mang tom) dugc chiét tich bang qui trinh CTAB-DTAB va khuéch
dai bang qui trinh PCR 2 budc (thao tic ly trich miu va khuéch dai phat hién
WSSV duoc thuc hién theo qui trinh huéng dan s dung Kit IQ2000-WSSV cuia
cong ty GeneReach Biotechnology Corp., Pai Loan).

2.3 Phuong phap PCR-genotyping
2.3.1 Khuéch dai ving ldp lai thuéc ORF75

Qui trinh PCR-genotyping khuéch dai ving lap lai kép 45bp va 102bp thudc
ORF75 dugc thuc hién véi thanh phan phan tmg gom c¢6 1ul DNA mach khuén;
1X PCR buffer; 1,5mM MgCl,, 10mM dNTPmix; 2,0U 7agDNA polymerase
(Promega); 20pmol mdi ORF75 flank-Forward va 20pmol mdi ORF75 flank-
Reverse (Bang 1). Diéu kién phan (mg bao gom céc budc 94°C trong 30 gidy, 49°C
trong 30 gidy, 72°C trong 30 gidy. Lap lai 30 chu ky va cudi cung 1a kéo dai ¢
72°C trong 10 phat.

2.3.2 Khuéch dai vung lap lai thuoc ORF94

Qui trinh PCR-genotyping khuéch dai ving lap lai 54bp thuéc ORF94 duogc thuc
hién véi thanh phin phan tmg gdm c6 1ul DNA mach khuén; 1X PCR buffer;
2mM MgCl,. 10mM dNTPmix; 2,5U TagDNA polymerase (Promega); 25 pmol
mdi ORF94-F va 25 pmol mdi ORF94-R) (Bang 1).

130



Tap chi Khoa hoc 2012:22¢ 129-135 Truong Dai hoc Can Tho

Diéu kién phan tng bao gdbm cac budc 94°C trong 20 gidy, 60°C trong 20 gidy,
72°C trong 1 phut. Lap lai 40 chu ky va cudi cung la kéo dai ¢ 72°C trong 10 phut.
Bang 1: Trinh ty mdi sir dung trong cac phin ing PCR-genotyping

Tén mbi Trinh tu (5’- 3°) Ngudn

ORF75 flank - GAAGCAGTATCTCTAACAC Dieu et al., 2004

Forward

ORF75 flank - CAACAGGTGCGTAAAAGAAG Dieuetal., 2004

Reverse )
ORF94-F TCTACTCGAGGAGGTGACGAC Wongteerasupaya et al., 2003
ORF9%4-R CATGAAATGTGTACACACCTG Wongteerasupaya et al., 2003
ORF125 flank - G A A ATCTTGATATGTTGTGC  Dieu et al., 2004

Forward

ORFI25 flank - A TATCCATTGCCCTTCTC  Dieu et al., 2004

Reverse

2.3.3 Khuéch dai vung lap lai thuoc ORF125

Qui trinh PCR-genotyping khuéch dai vung 1ap lai 69bp thudc ORF125 duoc thuc
hién véi thanh phan phan tmg gébm c6 1ul DNA mach khuén; 1X PCR buffer;
1,5SmM MgCl,; 10mM dNTPmix; 2,0U TagDNA polymerase (Promega); 20pmol
moi ORF125 flank-Forward va 20pmol mdi ORF125 flank-Reverse (Bang 1).

Diéu kién phan tng bao gém cac budc 94°C trong 30 gidy, 52°C trong 30 gidy,
72°C trong 30 gidy. Lap lai 35 chu ky va cudi cung la kéo dai & 72°C trong
10 phut.

San pham PCR-genotyping duogc dién di bang gel 2% agarose c6 chira 0,5 pg/ml
ethidium bromide, trong dung dich 0,5X TAE (Tris-acetate-EDTA) ¢ 90V va ghi
nhan véi thiét bi chup, xtr 1i anh gel (Geldoc XR - Biorad). Kich thudc san phdm
PCR duoc xac dinh dua vao thang ADN 100bp plus (Promega).

3 KET QUA VA THAO LUAN

3.1 Pic diém cia vang lip lai thuéc ORF75 trén cic miu tom si thu & mod
hinh nudi tém quang canh ci tién & Ca Mau
Phuong phap PCR-genotyping, su dung cdp rn01 ORF75-flank Forward va
ORF75-flank Reverse cho thay ¢6 sy khac nhau vé s6 ving 1ap lai trén bo gen cua
WSSV trong tong s0 238 mau WSSV chiét tach tir tdm nudi trong mé hinh quang
canh cai tién. Két qua cho thay c6 10 nhom vung 1ap lai khac nhau cua kiéu vung
lap lai kép 45bp va 102bp. Trong d6, sé miu c6 ving lap lai v6i san phdm khuéch
dai 500bp chiém ti 1& cao nhét xap xi 51% (126/247 mau), thip nhat 14 cac kiéu
vung lap lai v6i san pham khuéch dai khoang 400bp (1/247 mau), 400-500bp
(3/247 mau), 700bp (3/247 mau), 700-800bp (1/247 mau) va 900bp (4/247 mau).
Dic biét, kiéu ving lap lai v6i san pham khuéch dai khoang 700bp (phat hién chi ¢
1 trong s6 247 mAu phan tich) 14 kiéu ving 13p lai dugc phat hién trong nghién ciru
ctia Dieu ef al. (2004) khi nghién ciru trén mau tom st thu tai khu vic mién Trung,
Viét Nam (Hinh 1). Ngoai ba kiéu gen 400-500bp, 500bp va 500-600bp céac kiéu
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gen con lai chua dugc ghi nhan trong mo hinh nudi tdm ban tham canh thu tr ving
nuoi tdom Tinh Bac Liéu (Tran Thi Tuyét Hoa et al., 2011).

Két qua phan tich cho thy, s6 ving lap lai kép thugc ORF75 trén bd gen cua
WSSV thu dugc ¢ cac ao nudi tdm su quang canh cai tién c6 ddy phéan bd rat rong
v6i 10 kiéu ving 13p lai khac nhau. Nhu vay, c6 thé két luan rang kiéu gen WSSV
v6i kiéu ving 1ap lai v6i san pham khuéch dai 500bp 13 pho bién & cac ao nudi tom
st quang canh cai tién khu vuc Ca Mau. Chi thi ORF75 c6 thé st dung dé phan
biét cac dong WSSV thu tir mé hinh nudi tom quang canh cai tién.
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Hinh 1: Ti I¢ phin trim vé s6 vang Lip lai thugc ORF7S thu tir md hinh nudi tdm si quéing
canh cai tien thugc khu vee Ca Mau

3.2 Dic diém cia ving Lip lai thugc ORF94 trén cac miu tdom st thu & md
hinh nuéi tdm quang canh cai tién & Ca Mau

Bing phuong phap PCR-genotyping sir dung cip moi ORF94-F va ORF94-R

(Woongterasupaya et al., 2003) cho théy 6 su khac biét vé sb vung lap lai thude

ORF94 trén bd gen WSSV giita cac mau thu dugc tir mé hinh quang canh cai tién

(Hinh 2). Két qua PCR-genotyping khuéch dai ving lap lai thuoc ORF94 trén cac

mau tom thu tai Ca Mau dé xac dinh dugc 16 kiéu gen WSSV tuong tmg véi 3 cho

dén 18 vung 1dp lai (Hinh 3). Trong do kiéu gen chira 10 VLL (20,6%) va 11 VLL

(19,9%) chiém ti 1& cao nhit so véi cac kiéu gen khac.

Dua vao chi thi phan tr ORF94, sy da dang vé kiéu gen WSSV ciing dugc ghi
nhan qua nhiéu nghién ctru khac nhau tir Thai Lan (Woongterasupaya ef al., 2003),
An d6 (Pradeep et al., 2008), Chau My La tinh (Muller ez al., 2010). Su da dang vé
kiéu gen ctia WSSV trong mé hinh quang canh cai tién c6 diém tuong dong vé su
da dang kiéu gen cia WSSV phén lap tir hé théng nuéi tom st thdm canh (Tran
Thi Tuyét Hoa et al., 2011). Tuy nhién, kiéu gen c6 10 va 11 VLL 1a pho bién
trong mo hinh quang canh cai tién thi kiéu gen c¢6 7 VLL lai chiém ti 1& vuot troi
trong mé hinh nuéi tdm ban thdm canh (Tran Thi Tuyét Hoa et at., 2011).

Két qua nghién ctru cho thay, kiéu gen ciia cic dong WSSV phén 1ap tai cac ao
nudi quang canh cai tién khu vuc Ca Mau c6 sy da dang rat cao. Cac kiéu gen
duoc phén lap tai dia ban nghién ctru déu duoc ghi nhan hién dién & hau hét cac
ving nudi tom ciia nhidu qudc gia trén thé gidi, Trung Qudc (Tan va Shi, 2011),
An d6 (Pradeep et al., 2008), Thai Lan (Woongterasupaya et al., 2003), Braxin,
My (Muller et al., 2010).
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ORF 125

Hinh 2: Két qué dién di san ph4m PCR-genotyping (ORF75, ORF94, ORF125) bing gel
2% agarose
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Hinh 3: Ti 1¢ phan trdm vé s6 viing 13p lai thudc ORF94 thu tir md hinh nudi tom st quéng
canh cdi tien khu vue Ca Mau
3.3  Pic diém cia vang Lip lai thudc ORF125 trén cac mau tdm si thu ¢ md
hinh nudi tdm quang canh cai tién & Ca Mau

Két qua khuéch dai doan gen cia WSSV ¢ trinh ty lap lai 1 69 bp thuoc ORF125
cho thay c6 14 kiéu ving ldp lai khac nhau tir 3 ¢én 17 VLL (Hinh 4) thu dugc tir
mb hinh nudi tém quang canh cai tién. Trong do, sb ving lap lai c6 tan sb xudt
hién cao nhét 1a 7 VLL chiém 24,9%. Véi chi thi phan tir & ORF125, da sb cac
dong WSSV phan 1ap tir cac ao quang canh cai tién déu chiém ti 1é cao ¢ khoang
tir 4 VLL cho dén 8 VLL (Hinh 4). Két qua ghi nhan tir md hinh nuéi tém ban
tham canh khu vyc Bac Liéu ciing phat hién sb vung lap lai & ORF125 dat ti 1¢ cao
65, 6,7, 8VLL (Tran Thi Tuyét Hoa et al., 2011). Qua d6 cho thay cac kiéu gen

133



Tap chi Khoa hoc 2012:22¢ 129-135 Truong Dai hoc Can Tho

¢6 5, 6,7, 8VLL & chi thi phan tir thuéc ORF125 1a phé bién & hai ving nuéi tom
Bac Liéu va Ca Mau.

So v&i nghién ciru trude ddy, sy da dang vé sb vung 1ap lai thuoc ORF125 cling
dugc ghi nhan tir nhiéu dong WSSV phén lap tir nhiéu ving nudi tom & cac qudc
gia khac nhau trén thé gidi, cu thé 1a WSSV-Mexixo (7 VLL), WSSV-Brazin (8
VLL va 9 VLL), WSSV-M¥ (10 VLL va 11 VLL) (Muller et al., 2010). Riéng &
Viét Nam, sy da dang cia WSSV ciing ghi nhan tir mau tom thu & mo hinh nudi
ban tham canh véi 11 kiéu vung lap lai dugc phan bi¢t nho vao chi thi phan tir &
ORF125 (Tran Thi Tuyét Hoa et al., 2011).
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Hinh 4: Ti I¢ phan trim vé s6 ving lip lai thugc ORF125 thugc mé hinh nudi tom st quing
canh cai tien khu vee Ca Mau

Ngoai ra khi so sanh v&i nghién ctru vé dic diém gen cia WSSV & mé hinh ban
tham canh (Trﬁn Thi Tuyét Hoa et al., 2011) cho théy ¢6 su khac biét vé sb luong
va ti 1¢ nhi®m giita cac kiéu gen WSSV. Cu thé, kiéu gen WSSV ¢ 2 mo hinh nay
khac nhau kha 16n: (i) & ORF75 khac nhau vé s6 loai kiéu gen — 3 kiéu ghi nhan &
mo6 hinh ban tham canh so vé6i 10 kiéu & mo hinh quang canh cai tién; (ii) ORF94
¢6 su khac biét vé ti 1é nhiém - kiéu gen thuéc ORF94 chiém wu thé & mo hinh
quang canh cai tién 1a 10 va 11 VLL, trong khi 7 VLL 1a kiéu gen chiém ti 1¢ cao
mod hinh nuo6i ban tham canh; (iii) khong c6 sy khac biét 1on vé s lugng va ti 1¢
nhiém dbi vé6i chi thi phan tir ORF125 giira hai mo hinh.
Dua vao cac chi thi phan tir thugc ORF75, ORF94, ORF125 cho théy su da dang
vé cac kiéu gen cia WSSV trong mé hinh nudi t6m st quang canh cai tién thudc
khu vuc Ca Mau. Sy khac biét ndy c6 kha ning lién quan dén kha ning gay chét
tom cua vi rat (Marks ez al., 2005; John et al., 2010), sy khac biét cua vat chu cam
nhlem (Musthagq et al. 2006) Diéu nay cho thay su can thiét cua viée nghién ciru
vé ddc diém gen cua vi rat gy bénh ddm tring trén tom. Qua do, cho thay kha nang
ung dung cuta ba chi thi nay trong nghién ctru cac déc diém dich té hoc cua bénh ddm
tréng. Nhiing hiéu biét v& cac dic diém dich t& cua bénh s& rat hiru ich trong viéc
xdy dung qui trinh phong ngira va kiém soat sy 1ay lan cia dich bénh dom tring
trén tom.
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4 KET LUAN

Chi thi phan tu 1a s6 vung lap lai thugc ORF75, ORF94 va ORF125 thudc h¢ gen
cia WSSV cho thay su da dang giira cac dong WSSV phan lap tir hé thong nudi
t6m st quang canh cai tién & Ca Mau. Trong hé thong nuéi t6m su quang canh cai
tién, ca ba chi thi phan tir ORF75, ORF94 va ORF125 déu c6 ing dung tdt trong viéc
phan biét cac dong WSSV.
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