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TOM TAT

Nghién ctru dwoc thwe hién dé thiét lap, t6i wu hoa quy trinh realtime PCR phuc vu chan doan va kiém soéat
bénh DIV1 trén tdm. Mau plasmid chra hai doan gen dich ctia DIV1 [a MCP va ATPase dwoc s dung dé thiét lap va
t8i wu hoa quy trinh véi lwong mdi do probe & cac ndng d6 0,1; 0,15 va 0,2uM. D6 nhay, hiéu suét, mic dd dac hiéu,
murc d6 6n dinh gilra c&c lan xét nghiém va két qua doi sanh lién phong thi nghiém dwoc chuén hoa trong va ngoai
nwéc dwoc st dung dé& danh gia hiéu qua va gia tri s dung cla quy trinh. K&t qua nghién ctu cho thdy quy trinh
realtime PCR & ndng dé méi do 0,2uM cho thay kha néng phat hién t8i wu nhét. Gioi han phat hién cta phan ¢ng lan
lwot 1a 13,6 va 14,3 ban sao plasmid/phan (ng, hiéu suét Ian lwot [a 98,9% va 92,6%. Phan tng cé d6 dic hiéu cao
(khéng c6 phan &ng véi cac mau tém dwong tinh véi WSSV, IHHNV, AHPND, EHP) va 6n dinh (CV < 15%). Két qua
nghién ctru cho thay hai quy trinh realtime PCR st dung plasmid chira gen MCP va ATPase da duoc thiét 1ap va téi
wu hoa trong nghién ctru nay dam béo d6 tin cay va co thé rng dung dé tdm soéat va kiém soat bénh DIV cho cac
phong thi nghiém tai Viét Nam.

Tu khoda: Realtime PCR, thiét lap, téi wu, plasmid, DIV1.

Establishment and Optimization of Realtime PCR Assays
for Detecting Disease in Shrimp Caused by Decapod Iridescent Virus 1

ABSTRACT

The study was conducted to establish, optimize and validate the real-time PCR assay for the detection of
Decapod iridescent virus 1 (DIV1) and control of this disease in shrimp. The plasmid samples containing two target
genes MCP and ATPase of DIV1 were used to establish and optimize the procedure using different probe
concentrations 0.1, 0.15 and 0.2uM. The sensitivity, performance, specificity, inter-assay stability, and interlaboratory
matching results from nationally and internationally standardized laboratories were used to evaluate the efficacy and
validity of these real-time PCR assays. The results of real-time PCR using plasmids containing target MCP and
ATPase genes at a probe concentration of 0.2uM revealed the best detection ability. The reaction detection limits
were 13.6 and 14.3 plasmid copies/reaction with the efficiency at 98.9% and 92.6%, respectively. The assays
exhibited high specificity (no reaction to all shrimp-positive samples for WSSV, IHHNV, AHPND, and EHP) and high
stability (CV < 15%). The study results showed that two real-time PCR assays using plasmids carrying target MCP
and ATPase genes of DIV1 established in this study could ensure reliability and applicability to laboratories for
screening and controlling DIV1 disease in Vietham.

Keywords: Real-time PCR, procedure establishment, optimization, MCP and ATPase genes, plasmids, DIV1.

y - N phat hién 1an dau tién vao dau nam 2014 trén
1. DAT VAN DE tom cang ddé (Cherax quadricarinatus) tai tinh
Decapod Iridescent Virus 1 (DIV1) dudgc Phic Kién (Fujian) cta Trung Quéc (Xu & cs.,
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2016). Sau d6 DIV1 dugce xac dinh la nguyén
nhan gay chét hang loat tébm chan tréng 6 mét
s6 tinh ven bién cua Trung Quéc. Két qua
giam sat trong ndm 2017-2018 da phat hién
dugec DIV 1 & 11 trong sd 16 tinh cua Trung
Quéc. Nam 2019, bénh do DIV1 x4y ra nghiém
trong & toan bd luu vuc Pdng bing Chau
Giang. Thang 2 ndm 2020 bénh xuat hién trd
lai 6 tinh 6 Quang Déng, thu pht nudi tém &
Trung Qudc, anh hudng dén 25% dién tich tom
nubi trong vung (NACA, 2020). Thang 7 nam
2020, DIV1 da phat hién dudc 6 cang tém dd,
tébm chan tring va tom sd nudi tai Pai Loan
(OIE, 2020b). Cac loai tdm man cam véi virus
DIV1 bao gém tém nudc 1g, nudec man va tém
nuéc ngot nhu tém chan tréng (Penaeus
vannameil), tom cang xanh (Macrobrachium
rosenbergii), tdom cang dd (tdm cang Uc)
(Cherax quadricarinatus), tom huim nudc ngot
hay tom hum dat (Procambarus clarkia), tom
cang song (Macrobrachium nipponense) va tom
gai (Exopalaemon canrinicauda), tém su
(Penaeus monodon), tom thé Nhat (Panulirus
japonicus) (Chen & cs., 2019; OIE, 2020a; Qiu
& cs., 2023).

Mot s6 nude nudi tom phat trién hodc nhap
kh4u nhiéu tém quy dinh phai c6 kiém dich
DIV1 am tinh & tom nhap khiu (Han Quéc, Uc,
New Zealand) (Biosecurity New Zealand, 2022)
va mot s6 bang & M§ yéu cAu tém van chuyén
noi dia phai c6 chiing nhan DIV1 am tinh
(USAD, 2022). Mang luéi Trung tdm Nuodi
tréng thiy san chau A Thai Binh Duocng
(NACA) va T§ chtc Thu y thé giéi (OIE-
WOAH) da xép bénh do DIV1 trong danh muc
bénh truyén nhiém phai bao cao (NACA, 2019;
WOAH, 2022,). Theo khuyén cio cua NACA, &
cap khu vuc va quéc gia cAn ting cudng ning
luc cho viéc xay dung quy trinh chdn doan, xét
nghiém virus DIV1 va day la céng cu hiu hiéu
dé giam sat, kiém dich tém giéng va phat hién
sém dich bénh (NACA, 2020). Tu théng tin vé
tinh hinh dich bénh do virus DIV1 trén tom tu
Trung Quéc, OIE va NACA khuyén céo cac
nuéc trong khu vic vé nguy co xAm nhiém cua
DIV1. Do vay, Viét Nam can phai phét trién
duge phuong phép xét nghiém DIV1 sém dé
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thuc hién céac bién phap tidm soat, kiém soat
bénh, d#c biét 6 tom gidng, tom bd me va san
phdam nhéap khéau tit cac nude c6 nguy co lay lan
mam bénh vao Viét Nam, ciing nhu xét
nghiém, chiing nhan céac 16 tdbm xudt khau t6i
cac nudc c6 yéu cAu san phdm tém khéng
nhiém DIV1. Nhin chung, triéu ching lam
sang va bénh tich dai thé ctia bénh do DIV1
khéong dién hinh va c6 nhiéu dic diém gidng véi
cac bénh phd bién & tém, dic biét 6 tom chéan
tridng, vi vay cac phuong phap chin doan, xét
nghiém trong phong thi nghiém da dugc cac
nha khoa hoc nghién ctu, phat trién nhim
phat hién chinh xac virus DIV1 nhu Nested
PCR (Qiu & cs.,, 2017),
polymerase amplification (RPA) (Chen & cs.,
2020), tuy nhién phuong phap realtime PCR c6
nhiéu vu diém nhu dé nhay cao, danh gia duge

Recombinase

mitc d6 nhiém ning nhe ciia mau.

Mot trong nhiing khé khan hién nay 1a viéc
tiép can mau duong tinh gép khé khan vi chua
¢6 bao cio nao vé bénh DIV1 & Viét Nam. Néu
dua mau virus duong tinh vao dé nghién ciu,
xdy dung quy trinh xét nghiém & Viét Nam
cing tiém &n nguy cd ldy lan mam bénh.
Nghién ctu nay dude thuc hién dé thiét lap va
t61 uu hoa quy trinh xét nghiém bang realtime
PCR st dung plasmid chita doan gen dich cta
virus DIV1 14 bién phép t6i uu nhat hién nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

- Plasmid pUC57-DIV1 va Plasmid pUC-
GW-Kan chiia doan gen dich ctia DIV1.

- Déi chiing am 14 DNA tach chiét ti tém
sach bénh SPF cta tap doan Viét Uc

- MAu tém duong tinh cac bénh dém tréng
(WSSV), hoai ti gan tuy cdp (AHPND), vi bao
tu trang (EHP), hoai ti ¢d quan tao méau va co
quan lap biéu moé (IHHNV) dé danh gia d6 dic
hiéu ctia phudng phép.

- Kit nhan gen QuantiTectR Probe PCR Kit
(Qiagen); may realtime (CFX96 Touch Real-
Time PCR Detection System) va cac nguyén vat
liéu, héa chat thiét bi phu hop.
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2.2. Phuong phap nghién cttu

2.2.1. Phuong phap téi vu hoa quy trinh
xét nghiém realtime PCR su dung
plasmid-DNA

Trong nghién ctu, ti viéc tham khéo hai
quy trinh realtime PCR géc ctia Qiu & cs. (2018;
2020) st dung hai gene major capsid protein
(MCP) va ATPase (d4y la hai gene dac trung va
c6 vai tro quan trong trong phan tich pha hé va
so sanh gifia cac loai virus), chiing toi tién hanh
thiét 1ap, t6i vu hoa phuong phép realtime PCR
st dung plasmid DNA.

- Phian tng DIV1-MCP- real-time PCR
phat hién gene dich MCP ctua DIV1 st dung
Plasmid pUC57-DIV1 chiia dung gen MCP cua
DIV1 d6 dai 200bp (6,81 x 10 ban sao) dudc
cloning va téng hop bsi Coéng ty Genewiz Inc
(South Plainfield, Hoa Ky) véi clone ID la ZB
1922-3/N429463.

- Phan ting DIV1-ATPase real-time PCR
phat hién gene dich ATPase ctia DIV1 st dung
Plasmid pUC-GW-Kan chita dung gen ATPase
cua DIV1 c6 d6 dai 620bp (5,71 x 10" ban sao)

duge cloning va téng hop bdi Cong ty Genewiz
Inc. (South Plainfield, Hoa Ky) v6i clone ID la
LB6855-6/A663496.

- S6 luong ban sao (copy) ctua plasmid trong
mAu chudn dudc xac dinh theo huéng dan tai
Website: http://cels.uri.edu/gsc/ecndna.html.
M&i ban sao plasmid dai dién cho 1 gene dich hay
1 virus.

Cac ciap mdi va probe tuong ting véi hai
phuong phap DIV1-MCP- real-time PCR va
DIV1-ATPase real-time PCR st dung trong
nghién ctiu duge trinh bay 6 bang 1.

Theo huéng din st dung kit nhan gen
QuantitectR Probe PCR, néng d¢ cudi cung cua
probe c6 thé st dung tu 0,1pM dén 0,2uM.
Trong nghién ctiu nay, tién hanh thi nghiém t61
uu héa phan ting real time PCR véi 03 quy trinh
phan ting tuong tng v6i néng d6 cudi ciing cua
probe lan lugt 1a 0,1uM; 0,15uM; 0,2uM, véi
néng d6 plasmid pUC57-DIV1 va pUC-GW-Kan
dugdc pha lodng theo day tut 10° téi 10° 1an pha
lodng. Quy trinh t6i uu hoa st dung cung lugng
Plasmid DNA va thay d6i ham lugng proble
duge moé ta 6 bang 2.

Bang 1. Trinh tu nucleotide ctia cip moi va doan do (probe) cho phan {ing real time PCR

Phwong phap Tén mbildo Trinh tw nucleotide Ngudn
Real-time PCR 142F 5-AAT CCA TGC AAG GTT CCT CAG G-3' Qiu &cs.
ijC'\é%-MCP- real-ime  14oR 5'-CAA TCA ACA TGT CGC GGT GAA C-3' (2020)

Probe 5'-6 FAM-CCA TAC GTG CTCGCT CGG CTT CGG-TAMRA-3'
Real-time PCR SHIV-F 5'-AGG AGA GGG AAA TAACGG GAA AAC-3' Qiu &cs.
gi[:T']\’/elF;éTRP)ase- real- SHIV-R 5'-CGT CAG CAT TTG GTT CAT CCA TG-3' (2018)

SHIV- P (Probe)

5'- FAM-CTG CCC ATC TAA CAC CAT CTC CCG CCC- TAMRA -3'

Bang 2. Cac quy trinh giam dinh DIV1 bing Plasmid DNA véi néng d6 probe khac nhau*

Thanh phan QT1-probe 0,1uM QT2-probe 0,15uM QT3-probe 0,2uM

Nuwéc cht 17.5 17.25 17
2X Reaction Mix 25 25 25
Mbi xudi 142F (20uM) 1 1 1
Mbi nguoc 142R (20uM) 1 1
Probe(10uM) 0,5 0,75 1
Déi chirng am DNA (t6m SPF) 3 3
DNA (plasmid) 2 2

Téng 50 50 50

Ghi chi: *: Chu trinh nhiét cho phan ting realtime PCR theo huéng din ciia Kit nhan gen QuantiTectR Probe
PCR Kit (Qiagen): 50°C - 2 phut, 95°C - 15 phiit, 40 chu ky: 95°C - 15 gidy 60°C - 60 gidy.
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2.2.2. Phuong phap danh gia, xac nhan gia
tri sit dung quy trinh
D¢ nhay phén tich

D6 nhay phéan tich dugc xac dinh thong qua
¢i6i han phat hién (LOD - limit of detection) cia
phan tng. LOD cho biét lugng ban sao ctua gen
dich cta virus DIV1 t6i thiéu ma xét nghiém
phat hién dugc trong mot phan tng (OIE,
2019a). Mau d6i Plasmid DNA chua doan gen
dich dudc pha lodng theo cd s6 10 v6i nong do tix
10° dén 10°. Phan tng realtime PCR dugc thuc
hién & cAc mau véi cac nong do plasmid-DNA da
pha loang, mdi néng d6 lip lai 3 1an, véi thanh
phan phan ting va chu trinh nhiét lya chon sau
khi duge t61 uu hoa. Giéi han phat hién (LOD)
14 s6 lugng ctia ban sao plasmid tai d6 pha lodng
cudi cung c¢6 100% s6 mau lip lai c6 phan tng
(OIE, 2019a; Toohey-Kurth & cs., 2020).

Phén tich duong chuan va danh gia hiéu
sudt cua phan iing real time PCR

Cac may real-time PCR c6 chuong trinh ty
dong x4c lap dudng chuén va cac gia tri nhu Hiéu
suét phan tng (E), hé s6 tuong quan R*va d6 doc.
Puong chuin thé hién méi quan hé tuong quan
gitta chu ki ngudng (Ct) phat hién véi noéng do
ban sao cua gene dich c¢6 trong mau
(Toohey-Kurth & cs., 2020; Johnson & cs., 2013).

Puong chudn dugc biéu dién bing dudng
tuyén tinh: y = mx + b, trong d6: y: biéu thi gia
tri Ct; x: log néng d6 ban sao ciia gen dich virus
DIV1; m: d6 déc.

Hiéu suit phan tng E% bang céng thic:
E% = [107re _1] x 100%. Hiéu sudt ctia phan
ting realtime PCR dat yéu cau khi: E c6 gia tri
trong khoiang 90% dén 105-110%, Do doc co
gi4 tri trong khoang ti -3,1 dén -3,6 va R? c6 gia
tri > 0,98

D6 didc hiéu phan tich cta phan tng
realtime PCR

Do dic hiéu phan tich cta phan ftng
realtime PCR trong phat hién DIV1 1a kha n#ng
phat hién duy nhat d6i véi sinh vat muc tiéu
DIV1 ma khong c6 phan ting chéo véi cac sinh
vat gay bénh phd bién ¢ tom va b gen ciia mau
tom sach bénh.

218

Pé danh gia d6 dic hiéu ctia phan tng
reatime PCR phat hién DIV1 c6 d6 dac hiéu cao,
cdc mAu tom duong tinh véi cac nhan gay bénh
bénh Pém tréng (WSSV), Hoai ti gan tuy cip
(AHPND), vi bao ti trung (EHP), hoai ti duéi
vé va co quan tao mau (IHHNV) va miu am
tinh ti tém sach bénh dugc luu gili va cung cip
béi Trung tdm Chén doan Thd y Trung uong
dugdc st dung dé danh gia. Thi nghiém duge lap
lai 3 14n v6i méi mau mam bénh duong tinh va
mau tom sach bénh.

Mtic d6 én dinh/ bién thién cta phén ting

Do 1lap lai caa thi nghiém 13 thudc do sy
thong nhat cia cac két qua trong va gitia cac 1an
xét nghiém khi st dung mot phuong phap thi
nghiém, trén cung thiét bi, héa chit, cung
phong thi nghiém khi dugc thuc hién bdsi moét
hay nhiéu ngudi khac nhau. Trong nghién ctiu
nay hai can bo ctia Trung tAm Chén doan Thu y
Trung uong duge giao dé thuc hién cung quy
trinh va danh gia danh gia thong qua hé s6 bién
thién (CV) hay d6 léch chuén tuong d6i (RSD),

theo coéng thiec: RSD(%) = CV(%) = M )
X

2
trong d6: SD= —) Trong d6 SD: do

léch chuén; n: s6 14n thi nghiém; x;: Gia tri tinh
dugc ctia 1an thi nghiém tha “0”; X: Gia tri trung
binh cta cac 1an thi nghiém. Gia tri RSD hay
CV <15% c6 thé dugc chidp nhan (Eileen, 2010).

So sanh két qua lién phong

Thuc hién so sanh lién phong véi cac phong
thi nghiém khac (xét nghiém tai lip) khi quy
trinh xét nghiém ap dung véi trang thiét bi,
nguyén liéu tai phong thi nghiém khac cho két
qua xét nghiém tuong déng dam bao két qua cé
tinh théng nh&t va 6n dinh, c6 thé 1a giai phap
thay thé viéc thuc hién giai doan hai cha qua
trinh phé duyét phuong phap (OIE, 2019a.
Chapter 1.1.2).

Dé danh gia mic do chinh xac clia quy trinh
reatime PCR st dung Plasmid DNA &8 xét
nghiém DIV1 da xay dung, bé mau bao gbm mau
02 plasmid DNA (miu duong), 01 mAu am tinh
(DNA tu tdm sach bénh) dugc bao quan va gui téi
cic cac phong thi nghiém trong trong hé théng
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cia Cuc Thd y gobm Chi cuc Tha y Vung II
(RAHOZ2), Ving I1T (RAHO3), Ving VI (RAHO6)
va Vung VII (RAHO7) @€ xét nghiém theo quy
trinh da x4y dung véi cac trang thiét bi, nguyén
liéu sdn co, két qua sé dude d6i sanh két qua véi
két qua thuc hién tai Trung tAm Chéin doan Thu
y Trung uong (NCVD). Quy trinh cting dugc thuc
hién v6i mAu plasmid d6i ching duong chuidn
dugce phong thi nghiém tham chiéu thudc Trung
tam phong chong bénh tat, CISRO, Uc cung cAp.

2.2.3. Xit Iy s6 liéu

S6 liéu thu thap tu cac két qua nghién ciu
dugdc phan tich thong ké mé ta trén phan mém
Excel 2013 véi cac gia tri 6 dang gia tri trung
binh + SD. K&t qua phan tich d§ nhay, do dic
hiéu va do 6n dinh cta quy trinh dude thuc hién
trén cic phan mém tich hop clia may reatime
PCR (CFX96 Touch Real-Time PCR Detection
System) st dung trong qué trinh nghién ctu.

3. KET QUA VA THAO LUAN

3.1. Két qua xac dinh nong do probe t6i uu
cho phan wng realtime PCR s dung
plamid dé phat hién DIV1

Sau khi danh gia két qua vé miic d6 phan
tng vé Ct ctia 3 quy trinh st dung probe & cac
nong dd pha lodng plasmid khac nhau, két qua
thu dugc dudc trinh bay § bang 3.

Két qua bang 3 cho thay khi thuc hién trén
cung mau pha lodng cua plasmid, quy trinh 3
(QT3) c6 kha ning phat hién t6t hon hon 2 quy
trinh con lai. Véi mau c6 néng d6 ban sao
plasmid nhé nhat (pha lodng dén 10°) QT3 van
c6 phan ting 6 1 trong 3 mau lip lai. Nhu vay

QT3 v6i néng dd probe cudi cung 0,2uM cb dd
nhay cao hon so véi QT1 va QT2 st dung noéng
do probe lan lugt 1a 0,15 va 0,1uM. Do d6, QT3
dugc lua chon dé tiép tuc danh gia cac gia tri st
dung ctia phuong phap.

3.2. K&t qua danh gia do nhay phan tich

3.2.1. Két qua phan tich dé nhay cua DIV1-
MCP - real-timePCR

Két qua phan tng DIV1-MCP-real-timePCR
theo QT3 véi mAu Plasmid pUC57-DIV1 chiia
dung gen MCP ctia DIV1 dudc pha lodng cua ti
1,36 x 10° dén 1,36 x 10° ban sao plasmid/phan
tng, mdi néng do lap lai 3 1an, mau d6i ching
am 12 mau DNA tit tom SPF. K&t qua thé hién &
hinh 1 va hinh 2.

Két qua phan tich cho thiy ¢ néng d pha
lodng cudi cung tuong ting véi 1,36 x 10! ban sao
plasmid tat ca 3 mau liap lai (100% lap lai) co
phan tng (gia tri Ct: 35,47; 37,24; 38,67). Nhu
vay, gi6i han phat hién cia DIV1-MCP-real-
time PCR 1a LOD = 13,6 ban sao plasmid DNA/
phan ting.

So sdnh véi tiéu chdn dat chia phan tng
realtime PCR véi E cé gia tri trong khoang 90%
dén 105-110%, D6 déc co6 gia tri trong khodng ti
-3,1 dén -3,6 va R? c6 gia tri > 0,98. Két qua xay
dung dudng chuin ti phin mém cua may
Reatime PCR cho thay két qui dudng tuyén
tinh dugc x4y dung cho phan tng DIV1-MCP-
real-time PCR 1a y = 40,85 -3,349x, c6 hé s6
tuong quan cao R? = 0,991, D6 déc = -3,35 trong
ngudng cho phép va hiéu suit cao E = 98,9%.
Nhu vay két qua cho thay quy trinh ctiia phan
tng DIV1-MCP-real-time PCR c6 d6 nhay cao.

Bang 3. K&t qua gia tri Ct trung binh
cua cac quy trinh phan tng thi nghiém véi cac néng dé probe duge thii nghiém

Hé s6 pha lodng plasmid chiva gen dich ctia DIV1

Phwong phap Néng d6 Probe (uM)

10* 10° 10° 107 10°® 10°
DIV1-MCP real- QT1-probe 0,1uM 22,89 26,58 29,53 33,88 37,31 -
time PCR QT2-probe 0,15uM 22,75 26,67 29,44 33,67 36,85 ;
QT3-probe 0,2uM 22,52 26,10 29,42 3321 36,20 38,16
DIV1-ATPase QT1-probe 0,1uM 23,15 27,01 29,67 34,89 37,73 -
real-time PCR QT2-probe 0,15uM 23,03 26,39 29,07 33,76 36,45 ;
QT3-probe 0,2uM 22,55 26,07 29,02 32,95 36,35 39,22
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Amplification

T v v v v T o v v s T

Cycles

Hinh 1. K&t qua phan tich dd nhay cua quy trinh DIV1-MCP real-timePCR
(LOD 1-10: 1,36 x 109 dén 13,6 x 100 ban sao plasmid/ phan ting)

Standard Curve
LA e

Log Starting Quantity

O Standard
= Unknown
— FAM E=28.9% R*2=0.591 Slope=3.343 y-int=40.856

Hinh 2. Két qua xay dung dudng chuin
va hiéu suit cia phan ng DIV1-MCP-real-time PCR

3.2.2. Két qua phan tich dé nhay cua DIV1-
ATPase real-time PCR

Két qua phan ting DIV1-ATPase real-time
PCR theo QT3 véi mau Plasmid pUC-GW-Kan
chita dung gen ATPase cua DIV1 dugc pha
lodng cta tir 1,43 x 10° dén 1,43 x 10° ban sao
plasmid/phan ting, méi nong d6 lip lai 3 lan,
mau d6i chiing am 14 mau DNA tu tom SPF.
K&t qua thé hién & hinh 3 va hinh 4.
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Két qua phan tich cho thay 6 néng d6 pha
lodng cudi cung tucng ting véi 1,43 x 10! ban
sao plasmid tat ca 3 mau lip lai (100% lap lai)
c6 phan ting (gia tri Ct: 35,47; 37,24; 38,67).
Nhu vay, gi6i han phat hién DIV1-ATPase
real-time PCR 1a LOD = 14,3 ban sao plasmid
DNA/phéan ting.

So sanh véi tiéu chdn dat cta phan tng
realtime PCR véi E c6 gia tri trong khodng 90%
dén 105%, Do doc co gia tri trong khoang tu -3,1



) Nguyén Thj Huyén, Nguy&n Thij Kim Oanh, Vi Bang Thang, Nguyén Bang Hong Ngoc,
Nguyén Thanh Loan, Au Xuan Khoa, Vi Thi Lan Hwong, Nguyén Thi Thiy Man, Trwong Binh Hoai

dén -3,6 va R? c6 gia tri > 0.98. Két qua xay
dung dudng chudn ti& phin mém cta may
Reatime PCR cho thdy két qua dudng tuyén
tinh dugc x4y dung cho phan ing DIV1-ATPase
real-time PCR la y= 40,335-3,513x, c6 hé so
tuong quan cao R? = 0,997, véi do doc = -3.51
thudc ngudng cho phép va Hiéu suat dat yéu
cau E = 92,6%.

3.3. Két qua phan tich do dac hiéu cua
phan Gng

Két qua kiém tra ca 2 quy trinh DIV1-
MCP-real-timePCR va DIV1-ATPase
timePCR cho cic mau tém duong tinh véi véi
WSSV, THHNV, AHPND, EHP duge thé hién &
hinh 5.

real-

Amplification

Cycles

Hinh 3. K&t qua phan tich do nhay cta quy trinh DIV1-ATPase real-timePCR
(LOD 1-10: 1,43 x 10° dén 1,43 x 10° ban sao plasmid/1 phan ting)

Standard Curve

0 1 2 3

] i T d )

Log Starting Quantity

)}  Standsrd
2 Unknown
FAaM

E=52.6% R*Z=0.537 Slop==-3.513 y-int=40.335

Hinh 4. K&t qua xay dung dudng chuin
va hiéu suit ctia phan tng DIV1-ATPase real-timePCR
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Amplification Amplification
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Ghi chii: A: DIV1-MCP-real-timePCR; B: DIV1-ATPase real-timePCR; MAau 1-3: Duong tinh véi WSSV;
MaAu 4-6: Duong tinh véi IHHNV; Mau 7-9: Duong tinh véi AHPND; Mau 10-12: Duong tinh véi EHP; P: Pé6i
chiing duong plasmid; N: D61 chiing 4m.

Hinh 5. K&t qua phan tich dé diac hiéu cua 2 quy trinh realtime PCR

Amplification Standard Curve

=
e
A : : : : 5
: 3 / Log Starting Quantity
5 : : ) : O Stndard
10° t + J / /j: / / / t b4 u::;n B
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Cycles

Ghi chi A: D6 nhay phan tich (LOD) 5-10: 1,36 x 10° dén 13,6 ban sao plasmid/phan ting; 11: P61 chiing 4m;
B: Duong chuan va hiéu suat.

Hinh 6. Xét nghiém lap lai DIV1-MCP real-time PCR

Amplification Standard Curve
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Ghi chi: A: P6 nhay phan tich (LOD) 5-10: 1,43 x 10° dén 1,43 x 10° ban sao plasmid/ phan ting; 11: Déi chiing
4m. B: Puong chuédn va hiéu suét.

Hinh 7. Xét nghiém lap lai DIV1-ATPase real-time PCR
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Bang 4. So sanh lién phong két qua xét nghiém DIV1

Két qua phat hién

Phwong phap Ky hiéu mau
NCVD RAHO 2 RAHO 3 RAHO 6 RAHO 7
DIV1-MCP DIv-1 Dwong tinh Dwong tinh Dwong tinh Dwong tinh Dwong tinh
real-time PCR . . . . .
DIV-2 Dwong tinh Dwong tinh Dwong tinh Dwong tinh Dwong tinh
DIV-3 Am tinh Am tinh Am tinh Am tinh Am tinh
DIV1-ATPase SHIV-1 Dwong tinh X X Dwong tinh Dwong tinh
real-time PCR SHIV-2 Dwong tinh X X Dwong tinh Dwong tinh
SHIV-3 Am tinh X X Am tinh Am tinh

Ghi chi: X: Khong xét nghiém.

Bang 5. Gia tri Ct cia mau tham chiéu lién phong gitta NCVD va CISRO

Két qua xét nghiém theo QT clia NCVD

Ky hiéu mau Két qua tham chiéu
ttr PTN tham chiéu Lan 1 Lan 2 (CISRO)
DIV1-MCP real-time PCR 2009-02-1003 32,2 31,3 33,6
2009-02-1004 26,3 26,6 27,1
Neg - -
DIV1-ATPase real-time PCR 1812-07-1002 21,7 22,4 25,6
1812-07-1004 26,9 28,7 32,4

Neg

Bang 6. Tong hop két qua danh gia
gia tri st dung phuong phap DIV1-MCP real-time PCR va DIV1-ATPase real-time PCR

Théng sé

Tiéu chi danh gia (tham khao)

Két qua

D6 dac hiéu phan tich (ASp) <hong n
tébm va nén mau
D6 nhay phéan tich (ASe) - LOD
DIV1-MCP realtime PCR
DIV1-ATPase real-time PCR 4 ban sao (Qiu & cs., 2018)

Hiéu suét (E)

1,2 ban sao (Qiu & cs., 2020)

90 < E < 105-110% (Toohey-Kurth & cs., 2020; Johnson & cs., 2013)

Khong co phan tng chéo véi cac vi sinh vat gay bénh phd bién & Dat

13,6 ban sao/pw
14,3 ban sao/pw
E =92,5-104,5%

E =106,8% (Qiu & cs., 2020) ; E = 100,8% (Qiu & cs., 2018)

Hé sb twong quan (R)
Do Iap lai CV < 15% (Eileen, 2010)

So sanh lién phong Twong déng

R? > 0,99 (Toohey-Kurth & cs., 2020; Johnson & cs., 2013).

Pat (R? = 0,991 va 0,997)
Pat
Pat

Két qua phan tich cho thiy ca hai quy trinh
xét nghiém DIV1-MCP-real-timePCR va DIV1-
ATPase real-time PCR déu cé dd déc hiéu cao véi
DIV1, khong gay két qua duong tinh gia hay
phan ing chéo véi cac bénh thudng gip trén tom.

3.4. K&t qua phan tich mic d6 6n dinh/ bién
thién ctia phan Gng

Quy trinh real-time PCR xét nghiém DIV1

dugc thuc hién 14p lai bdi nhan vién khac nhau,
tai thoi diém khac nhau trong ciing phong thi
nghiém ctia Trung tdm Chén doan thd y Trung
uong. Két qua vé miic d6 6n dinh dude thé hién
d hinh 6 va 7.

Két qua phan tich, hé s bién thién (CV)
gitia hai 1an xét nghiém cua hai nhan vién déu
cho CV < 15%, do léch chuén thap < 10% gia tri
trung binh. Két qua nay cho thay két qua real-
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time PCR ¢6 mtc d6 6n dinh cao gitia cac 1an xét
nghiém 14p lai v6i mic d6 bién thién ndm trong
gi61 han cho phép.

3.5. K&t qua d6i sanh lién phong

Két qua phan tich va so sanh lién phong véi
4 phong thi nghiém Chi cuc Tha y Vung II,
Vung III, Vang VI va Vung VII st dung quy
trinh xét nghiém DIV1 tu két qua thiét 1lap va
t61 vu 6 nghién ctu nay dugc thé hién & bang 4.

Nhu vay két qua so sanh lién phong cho
thay su tuong dong cao vé két qua xét nghiém
gifia don vi xy dyng va téi uu hoa quy trinh
(NCVD) va cac phong thi nghiém tai cac chi cuc
thd y vang 2, 3, 6 va 7, chiing t0 mic d6 dam
bao vé tinh chinh x4c ctia quy trinh xét nghiém
va c6 thé tng dung tai cdc phong thi nghiém &
Viét Nam.

Két qua tham chiéu vé gia tri Ct cia mau
Plamid phong thi nghiém tham chiéu ctia Trung
tam phong chéng bénh tat, CISRO, Uc duge
trinh bay 6 bang 5.

Két qua dsi sanh lién phong cho thay két
qua phan tich 2 mau duong va 1 miu Am cho két
qua tuong dong gitia hai phong thi nghiém. Vé
gia tri Ct 6 két qua phan tich mau theo DIV1-
MCP real-time PCR c6 su tuong dong cao hon so
véi gia tri Ct 6 két qua phan tich mau theo DIV1-
ATPase real-time PCR. Tuy nhién sy chénh 1éch
14 khong dang ké, hé s6 bién thién (CV) < 15%.

Két qua xét nghiém DIV1 am tinh ¢ mau
tom duong tinh v61 WSSV, IHHNV, VAHPND
va EHP, cho thay hai phuong phap real-time
PCR khong c6 phan ting chéo véi cac tac nhan
phd bién giy bénh & tom, khing dinh DIV1-
MCP real-time PCR va DIV1-ATPase real-time
PCR c6 d6 dac hiéu cao.

Gi6i han phat hién LOD 100% cua hai
phuong phap real-time PCR thuyc hién tai phong
thi nghiém ctia Trung tdm Chén doan thid y
Trung uong lan lugt 14 13,6 va 14,3 ban sao
plasmid DNA/phan tng. Thuc t&, d6 nhay phan
tich trong nghién ctiu nay thap hon so cong bé
cla tac gia trude do, diéu nay cé thé do nguyén
liéu st dung va bd kit xét nghiém khéac nhau.
Tuy nhién, két qua nay tuong dong véi mot s
phuong phap real-time PCR dugc OIE khuyén
cao ap dung phat hién cac tac nhén giy bénh
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phd bién & dong vat thuy san va déng vat trén
can nhu real-time PCR phat hién vi khuédn gay
hoi chiing gan tuy cdp (VpAHPND) (Han & cs.,
2015), virus IHHNV (Tang & Lightner, 2001) va
IMNV (OIE, 2023) c¢6 LOD 1la 10 ban sao
plasmid/phan tng). Real-time PCR phat hién
phat hién TSV c6 LOD 1la 100 ban sao plasmid/
phan tng (Han & cs., 2015).

Hai phuong phap real-time PCR c¢6 hiéu
sudt phan tng cao (E = 92,5-104,5%) khi xét
nghiém phat hién DIV1 § miu tom. Két qua cua
phan tng 6n dinh qua céac 1an xét nghiém lip lai
va tuong dong giiia cac phong thi nghiém.

4. KET LUAN

Hai phuong phap real-time PCR phat hién
DIV1 st dung plasmid chtia gen MCP va ATPase
cua DIV1 da duge x4y dung va tdi vu hoa thanh
cobng, c6 hiéu suit, do nhay phan tich, do dic hiéu
phan tich cao. Két qua cta phan tng 6n dinh qua
cac 1an xét nghiém 1ap lai va tuong déng giiia cac
phong thi nghiém trong va ngoai nudc.

DIV1-ATPase real-time PCR va DIV1-MCP
real-time PCR la hai quy trinh phat hién gen
dich khac nhau (ATPase va MCP), do d6 c6 thé
st dung kiém tra chéo trong trudng hgp mau cé
két qua xét nghiém nghi ngo.

LOI CAM ON

Nghién ctiu nay dugc thuc hién ti nguén
kinh phi dé tai cap bd “Nghién ciu su luu hanh
virus DIV1 (Decapod Iridescent Virus 1) tai Viét
Nam”, do B6 Néng nghiép va Phat trién néng
thon tai trg.
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