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I Research has optimized the PCR procedure with suitable chemical
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components, thermal cycling conditions to detect infectious myonecrosis
virus in whiteleg shrimp. Research focused to optimise PCR step 2 with the
identified PCR master mixture including 1X PCR buffer, 1.0 mM MgCl,,
200 mM dNTPs, 0.465 uM primers NF and 0.465 uM primers NR, 2.0U
Taq polymerase and 1*' step PCR product. Thermal cycling conditions
included initial denaturation at 95°C for 2 min, followed by 35 cycles of
95°C for 30 seconds, 65°C for 20 seconds, 72°C for 30 seconds and final
extension step at 72°C for 7 min. Total amplification time was about 2
hours. This assay was demonstrated to have good sensitivity and
specificity for detection of infectious myonecrosis virus in extracted RNA
from shrimp.
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Nghién cieu dd xdc dinh diege qui trinh PCR véi thanh phan héa chdt, diéu
kién chu ky nhiét thich hop dé phat hién virus gdy hoai tir co' trén tom
thé chén trdng. Nghién civu tdp trung toi wu héa buwée 2 ciia qui trinh
Véi cdc thanh phan phan vmg dwoc xdc dinh bao gom dém PCR 1X; MgCl,
1,0 mM; dNTPs 200uM; moi NF 0,465uM va moi NR 0,465 uM, Taq
polymerase 2,0U; mau PCR budc 1. Diéu kién nhiét dé bao gom giai doan
bién tinh ban dau ¢ 95°C trong 2 phiit tiép theo 35 chu ky 95°C trong 30
gidy, 65°C trong 20 gidy, 72°C trong 30 gidy, 72°C trong 7 phut. Tong so
thoi gian khuéch dai la khoang 2 gio. D6 nhay va do chuyén biét cua phan
ing phat hién IMNV cho két qua tot véi cdc mau ARN chiét tach tir tém.

1 GIOI THIEU diém tom bi gy sc: hoat dong chai ludi hay su

thay d6i dot ngdt ctia cac yéu to moi truong nhu do

Hién nay, virus gdy hoai tr co (Infectious
myonecrosis virus-IMNV) la mdt trong nhiing tac
nhan gdy tré ngai cho nghé nudi tom thé chan
tréng. Bénh xuét hién 1an dau tién tai mién Pong
Béc Brazil vao nam 2002 (Lightner et al., 2004).
Theo t6 chirc tha y thé giéi, IMNV di dwoc phat
hién & nhiéu nude chau A nhu Indonesia, Thai Lan
va Trung Qudc, nguyén nhén 13 do sw nhap chuyén
t6m bd me mang mam bénh. Bénh hoai tir co véi ti
1& chét cao dot ngot, thuong xay ra vao sau cac thoi
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man hay nhiét d§. Hién nay, bénh van chua cé
thudc chira tri nén viéc phong ngira va phat hién
bénh sém 1a can thiét (Senapin et al., 2007; OIE,
2009).

O Viét Nam, riéng v6i tic nhan IMNV van
chua ¢6 s6 lidu cu thé ghi nhan sy hién dién cua vi-
rit nay tai cac ving nudi tom thé chén tring. Tuy
nhién, c6 nhiéu thong tin trai chiéu vé& su hién dién
ciia IMNV ¢ mot sé quc gia nudi tom thude khu
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vuc chau A trong d6 co6 Viét Nam (Senapin et al.,
2011). Theo bao céo nay, khu vuc chau A chi cé
Indonesia 1a qubc gia duy nhat phat hién c6 sy ton
tai cua IMNV va IMNV gdy thiét hai cho nghé
nudi tom chan trang cua quoc gia nay. Ngoai
Indonesm thong tin vé sy ton tai ciia IMNV trong
mau tom thé c6 hién tugng duc co tir cac qudc gia
khéac thudc khu vuc chau A déu co thé chi la tin
ddn va chua xac thuc (Senapin et al., 2011).

Trong nhiéu nim qua dé c6 nhiéu phwong phap
dugc tmg dung dé phat hién IMNV, trong d6
phuong phap Polymerase Chain Reaction (PCR) 1a
phuong phép duge ing dung rong rii, cho két qua
nhanh chéng va dang tin cdy (Lightner et al.,
2004). Do vay, nghién ctru dugc thuc hién nhim
ung dung qui trinh RT-PCR phat hién Infectious
myonecrosis virus-IMNV trén tom thé chan tring
(Penaeus vannamei) nudi & ving Ddng bang song
Cuu Long.

Ung dung va phat trién qui trinh RT-PCR c6 d6
nhay va tinh chuyén biét cao gitp phat hién IMNV
¢ giai doan som va phu hgp cho viéc phat hién
kiéu gen IMNV phan lap & ving Ddng bing song
Cuu Long.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu nghién ctru

Mau vét ding cho nghién ctru bao gdm cic
ngudn: (i) Miu tom thé chan tring di dugc xac
dinh nhiém IMNV (dwoc cung cip tir phong thi
nghiém cua Vién Nudi trong thuy san II); (ii) Cac
mau axit nucleic nhiém WSSV, IHHNV, TSV,
GAYV duogc lya chon tir b suu tap cua Khoa Thuy
san, Truong Pai hoc Cén Tho; (iii) MaAu cDNA ciia
IMNV duogc cung cap tir phong thi nghiém cua
Center of Excellence for Shrimp Molecular
Biology and Biotechnology (CENTEX SHRIMP),
Pai hoc Mahidol, Thai Lan; (iv) Ndm mau tom thé
chan tring c6 ddu hiéu duc co thu tir Bac Liéu (2
mau) va Ca Mau (3 mau).

2.2 Phwong phap nghién ciru

2.2.1 Chiét tach ARN

ARN tong sb chiét tach tir mau tom (10-20 mg
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mang tom) véi dung dich Trizol theo qui trinh
huéng din cta nha san xuédt (Life Technologies,
GIBCO BRL). Ham lugng ARN chiét tach duoc
x4c dinh bang phuwong phap so mau quang phd &
budc song 260 nm, 280 nm va chat lugng ARN
chiét tach dugc danh gia qua ti 1¢ 260/280 nm.

2.2.2 Téng hop cDNA

¢cDNA duoc téng hop v6i mdi Randome
Hexamers (SuperScript 11l Reverse Transcriptase,
Invitrogen, USA). Trong d6, hén hop A (0,5 pl
dNTP (10 mM), 0,5 ul mdi Randome Hexamers
(50 ng/ul), 5 ul Mau RNA (200 ng/ul) va 0,5 pl
nuée cat) duge i ¢ 65 °C trong 5 phit va u lanh
trong 5 phut, sau d6 tron véi hon hop B (2 pl dung
dich @ém 5X, 0,5 ul DTT, 0,5 ul SuperScript III
Reverse transcriptase) di duoc u & 42°C trong 5
phit. Giit & nhiét d6 phong khoang 5 phut. Tiép
theo, tron hon hop B vao hon hop A va thyuc hién
cac diéu kién phan tmg nhu sau: 25°C trong 7 phut;
55°C trong 50 phut; 70°C trong 15 phut.

2.2.3 RT-PCR phat hién IMNV

Nghién ctru thtr nghiém qui trinh RT-PCR su
dung cac doan mdi 4587 F, 4914 R, 4725 NF, 4863
NR (OIE, 2009) dé phat hién IMNV (Bang 1). Bé
phat hién IMNV, can thuc hién qui trinh khuéch
dai cDNA bao gém 2 budc:

Khuéch dai bude 1 duge thuc hién véi thanh
phin hoa chit bao gdbm: 1X PCR buffer; 2,5 mM
MgCl,. 200uM dNTPs; 0,62 pM mdi NF; 0,62 uM
moi NR; 2,5U Taq polymerase; 0,5 ul miu cDNA.
(ii) Chu ki nhiét ctua phan tmg véi giai doan dau
95°C trong 2 phut, tiép theo 13 lap lai 39 lan véi
95°C trong 30 giay, 65°C trong 30 gidy, 72°C trong
30 gidy, va giai doan kéo dai 72°C trong 2 phit.

Khuéch dai buée 2 duoc thuc hién véi thanh
phén hoa chét bao gém: 1X PCR buffer; 1,0 mM
MgCl,. 200uM dNTPs; 0,465 uM mdi NF; 0,465
uM mdi NR; 2,0U Taq polymerase; (ii) Chu ki
nhiét cua phan ng v6i giai doan dau 95°C trong 2
phut, tiép theo 1a 1dp lai 35 lan véi 95°C trong 30
gidy, 65°C trong 20 giay, 72°C trong 30 gidy, va
giai doan kéo dai 72°C trong 7 phut.

Bang 1: Trinh ty moi sir dung trong phan g RT-PCR

Moi Trinh tw

4587 F CGA-CGC-TGC-TAA-CCA-TAC-AA
4914 R ACT-CGG-CTG-TTC-GAT-CAA-GT
4725 NF GGC-ACA-TGC-TCA-GAG-ACA
4863 NR AGC-GCT-GAG-TCC-AGT-CTT-G

San pham PCR duoc dién di bang gel agarose
1,5% c6 chia 0,5 pg/ml ethidium bromide, trong
dung dich 0,5X TAE (Tris-acetate-EDTA) 6 90V

va ghi nhan vdi thiét bi chup, xir 1i anh gel (Geldoc-
Biorad).
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Cin cir vao thang ADN 100 bp (Promega) dé
x4c dinh trong lugng phan tir cia mau phan tich.
Két qua duoc ghi nhan vach & vi tri 328 bp 1a mau
nhiém IMNV (san pham PCR budc 1) hay vach &
vi tri 139 bp 1a mau nhiém IMNV (san phdm PCR
budc 2).

3 KET QUA VA THAO LUAN
3.1 Xac dinh kha nang ing dung cia cac
doan moi phat hién IMNV (OIE, 2009)

Mau tém nhim IMNV (Vién 2) dugc chiét
tach va thyc hién quy trinh RT-PCR phat hién
IMNV (OIE, 2009). Mau ARN chiét tach, xac dinh
ham luong, tong hgp cDNA véi modi Randome
Hexamers va khuéch dai ¢cDNA theo quy trinh
dugc mé ta & muc 2.2. Qui trinh dugc thuc hién va
chudn hoa &: (i) thanh phan tham gia phan Gmg bao
gdm cac chi tiéu: giam ndng do Taq (giam tir
2,5U/phan {mg va cho san pham khuyéch dai o &
ndéng d6 2,0U/phan tng), giam ndng d6 MgCl,
(giam tir 2,5 mM va cho san pham khuyéch dai &
& nong d6 1 mM); (ii) diéu kién phan mg PCR
budc 2 bao gdm: giam sd chu ky phan tng tir 39
chu ky xudng con 35 chu ky va ting thoi gian tong
hop cua bude kéo dai tir 2 phut 1€n 7 phat. Sau khi
thue hién cac bude chuén hoa, qui trinh khuéch dai
RT-PCR phat hién IMNV dugc thuc hién va cho
két qua ghi nhan & Hinh 1.

200bp

139bp
100bp

Hinh 1: Két qua thye hién quy trinh RT-PCR
phat hién IMNV
Gié:ng 1: Thang 100bp DNA (Promega)
Gieng 2: San pham PCR budc 2
Két qua ¢ Hinh 1 cho thdy san phim dién di
hién vach ro6 & 139bp, 14 vach san pham cta IMNV
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va khong c6 san phiam khong dic hiéu. Diéu nay
cho théy anh huong cua cac yéu t6 nhu ndng do
Taq, nong do MgCl, s6 chu ky phan ung va thoi
gian tong hop cua budc kéo dai dén kha ning
khuéch dai ciia qui trinh. Cic nguyén nhdn nay
cling dugc nhidu tac gia ghi nhan, vi du: (i) Ham
lugng Taq cao co thé lam ting lugng sin phim
khong déc hiéu (Bartlett and Stirling, 2003); (ii)
ndng d6 MgCl, qua thap thi phan ing PCR khong
thanh cong vi Taq polymerase khong duoc hoat
hoa thich hop, nhung néu nong d6 MgCl; qua cao
thi phan Ung mit tinh dic hiéu va qua nhiéu san
pham dugc tao ra (Khuat Hiru Thanh, 2006); (iii)
s6 lwong chu ky lap lai nhidu lan 1am ting luong
san pham khong dic hiéu; (iv) sd lwong chu ky c6
qua it lan ldp lai tao ra it san phém (Innis and H.
Gelfand, 1990); (v) tang thoi gian téng hop cubi dé
enzyme c6 thém thoi gian tong hop hoan toan céac
san pham (Bartlett and Stirling, 2003). Sy thay d6i
didu chinh céac chi tiéu nay da gitp tao san phdm
khuéch dai sang va rd.

Qui trinh dugc khao sat thém mot s6 chi tiéu co
ban vé d§ nhay va tinh dac hiéu dé tim hi€u ve kha
nang tng dung cua qui trinh.

Xdc dinh do nhay ctia quy trinh RT-PCR phdt
hién IMNV

Dé c6 thé xac dinh d6 nhay cta phan tmg, qui
trinh duoc thir nghiém véi mot mau duoc pha
lodng & cac ham lugng RNA khac nhau. Mot mau
chiét tach dugc pha loing dé c6 cac mau lan lugt
twong ung voi cac ham luong RNA 1a 100 ng/pl,
10 ng/pl, 1 ng/ul, 100 pg/ul, 10 pg/pl.

Két qua hién vach sang & 139bp dléu d6 cho
thdy co sy co mit ciia IMNV trong cac mau (Hinh
2). Mau cho vach san phdm khuéch dai & cic nong
do pha loang 200 ng/pl, 100 ng/ul va 10 ng/pl
trong khi d6 & cac ndéng d6 pha lodng thip hon
khong hién vach. So véi qui trinh RT-PCR phat
hién IMNV cua Poulos and Lighner (2006), véi
kha nang phat hién khoang 100 ban sao cua virus
cho budc 1 va 10 ban sao virus cho bude 2. Két
qua vé kha ning phéat hién cua qui trinh nay cho
ndng d6 phat hién thip hon. Nguyén nhan 1a do qui
trinh RT-PCR phat hién IMNV cua Poulos and
Lighner (2006) sir dung mau chiét tich ARN tir thé
virion tinh sach (RNA extracted from purified
virions). Theo Nguyén Van Thanh (2007) ndng do
DNA khuén anh huéng dang ké dén qua trinh
khuéch dai cia PCR. Nhu véy, quy trinh OIE
(2009) vira dugc (mg dung trong diéu kién phong
thi nghiém cta Khoa cho phép phat hién IMNV &
ndng d6 10 ng/ul.
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200bp
139bp

100bp
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Hinh 2: Xic dinh d9 nhay ciia quy trinh PCR khi pha loing RNA & cic ndng d9 khic nhau

Giéng 1: thang DNA 100bp

Giéng 2: Péi chirng am (-)

Giéng 3: pha lodng RNA ¢ néng dg 200 ng/ul
Giéng 4: pha lodng RNA ¢ néng dg 100 ng/ul
Giéng 5: pha lodng RNA ¢ nong dg 10 ng/ul
Giéng 6: pha lodng RNA ¢ nong dg 1 ng/ul
Giéng 7: pha lodng RNA ¢ néng dg 100 pg/ul
Giéng 8: pha lodng RNA 6 nong dg 10 pg/ul

Xdc dinh tinh chuyén biét cua quy trinh RT-
PCR

Tinh dac hi€u ctia qui trinh RT-PCR phat hién
IMNV duge kiém tra v6i cac loai virus phé bién
trén tom. Trong do6, quy trinh RT-PCR khuéch dai
virus thugc nhéom ADN mach d6i (White spot
syndrome virus - WSSV), ADN mach don

1 2 3

(Infectious hypodermal and hematopoietic necrosis
virus - IHHNV) va virus thuéc nhém ARN (Gill-
associated virus - GAV, Taura syndrome virus-
TSV) (Lightner, 1996) d xac dinh tinh chuyén
biét. Két qua dién di xac dinh tinh dac hiéu cua qui
trinh PCR phat hién IMNV thé hién qua Hinh 3.

Hinh 3: Két qua kiém tra tinh chuyén biét ciia quy trinh RT-PCR véi WSSV, IHHNV, TSV, GAV

Giéng 1: doi chimg am (-)

Giéng 2: doi chirng dwong (+)

Giéng 3: thang 100 bp DNA (Promega)
Giéng 4: mau nhiém WSSV

Giéng 5: mau nhiém IHHNV

Giéng 6: mdau nhiém TSV

Giéng 7: méu nhiém GAV
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Két qua Hinh 3 cho thiy chi c6 miu tom c6
nhiém IMNV (+) hién vach sang & mic 139bp
(Giéng 2) trong khi cac miu tém nhiém WSSV
(Giéng 4), IHHNV (Giéng 5), TSV (Giéng 6),
GAV (Giéng 7) déu cho két qua am tinh. Qua do
cho thay cip mdi st dung trong quy trinh phat hién
IMNYV (OIE, 2009) chuyén biét véi IMNV.

Két qua khao sat tinh dac hi€u cua qui trinh cho
thdy qui trinh chi phat hién dwoc IMNV ma khong
phat hién duogc cac virus khac nhiém phd bién trén
tom khi st dung céac cap moi 4587 F, 4914 R; 4725
NF, 4863 NR (OIE, 2009) cho qui trinh. Két qua
dat dugc ciing tuong tu nhu Kkét qua khao sat cta
Poulos and Lighner (2006) khi st dung cac cap
mdi nay khuéch dai cac virus thuong gip trén tom
bién (TSV, IHHNV, WSSV). Két qua ghi nhan 1a
qui trinh khong tao ra bat ky san pham khuéch dai

1 2 3 4

200bp

100bp
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tir cac mau axit nucleic chiét tach tir cac virus trén.
Nhu vay, cac cép moi st dung trong qui trinh RT-
PCR phat hién IMNV c¢6 tinh dac hiéu chi cho
phép khuéch dai gen cua virus gdy hoai tir co
trén tom.

3.2 Xac dinh kha ning ung dung cia qui
trinh v6i mot s6 mau tém thé chan trang V0’l
quy trinh RT-PCR (OIE, 2009) d3 dwoc tdi uu

Dé xac dinh kha ning ing dung cua quy trinh
RT-PCR, nim mau tém duoc thu tir hai tinh Ca
Mau va Bac Liéu & Pdng bang séng Ctru Long va
mot mau cDNA caa IMNV dugc tong hop tir mau
t6m nhiém IMNV thu ¢ Thai Lan dugc sir dung dé
kiém tra kha ning umg dung cta quy trinh. Cac
mau tom nay duoc chén doén c6 diu hiéu cua bénh
Iy cua bénh IMN (c6 hién tuong tom chét trong ao,
tom c6 dau hiéu duc co & phﬁn bung).

5 6 7 8

139bp

Hinh 4: Khuéch dai PCR tir cic miu tém dwge chiét tich

Gié:ng 1: Thang DNA 100bp
Gieng 2: Doi chimg am (-)
Gleng 3: Poi chitng dwong (+)

Gleng 4 dén Gleng 5: mau tom P. vannamei thu tai Bac Liéu

Giéng 6 dén Giéng 8: mau t6m P. vannamei thu tai Ca Mau

Maiu tom c6 diu hiéu duc co duge s dung
chiét tich ARN va khuéch dai v6i qui trinh RT-
PCR phat hién IMNV vira duoc t6i wu. Két qua qui
trinh RT-PCR cho céc san pham khuéch dai ¢ muc
139bp. Két qua dién di & Hinh 4 cho thay gleng 2
(601 ching 4m) khong hién vach san phim, giéng 3
(d01 chimg duong — mau cDNA cua IMNV duge
tong hop tir mau tom nhlem IMNV thu 6 Thai Lan)
cho két qua duong tinh, giéng 4 —giéng 8 (miu tom
thu & Ca Mau va Bac Liéu) cho két qua dwong tinh.
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Céac két qua ghi nhan duogc cho thdy: (i) Cac
cap moi co tinh chuyén biét khi khuéch dai dung
doan DNA cua IMNV; (ii) Kha nang phat hién cac
mau IMNV nhiém & tom. Nhu vay, qui trinh RT-
PCR phat hién IMNV vira duoc tbi wu co thé tmg
dung trong viéc chan doan tém bi nhiém virus nay.

4 KET LUAN

. Qui trinh RT-PCR dugc phat grién‘ phu hop véi
dicu kién thyc t€ voi cac thay doi vé thanh phén
hoa chat tham gia phan ung va chu ky nhiét cua
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phan tmg. Két qua budc dau ghi nhan kha ning sir
dung tbt cua qui trinh RT-PCR trong viéc phat hién
IMNV tir miu t6m nhiém IMNV — mau dbi ching
cta Thai Lan, voi d§ nhay khoang 10 ng/ul va thoi
gian khuéch dai ngén (2 gid). Qui trinh ¢ thé ung
dung dé xét nghiém phat hién IMNV trén tom
gidng hodc tom bd me.
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