TNU Journal of Science and Technology

228(01): 299 - 307

DEVELOPMENT OF A DUPLEX REALTIME PCR SYSTEM FOR THE
SIMULTANEOUS DETECTION OF Hepatopancreatic parvovirus (HPV) AND
Monodon baculovirus (MBV) IN SHRIMP

Nguyen Pham Truc Phuong”, Nguyen Pham Phuong Thao
Research and Development Center for Hi-tech Agriculture

ARTICLE INFO

ABSTRACT

Received: 06/7/2022
Revised: 07/12/2022
Published: 20/12/2022

KEYWORDS

Hepatopancreatic parvovirus
Monodon baculovirus

HPV

MBV

Duplex realtime PCR
Shrimp

Both MBV (Monodon baculovirus) and HPV Hepatopancreatic
parvovirus) are shrimp enteric viruses that infect intestinal and
hepatopancreatic epithelial cells to cause significant mortalities and
depressed growth in infected larval, postlarval, and early juvenile
stages of shrimp, and thus present a risk to commercial aquaculture.
Therefore, in this study, a procedure for detecting of monodon
baculovirus (MBV) and hepatopancreatic parvovirus (HPV) in shrimp
by duplex realtime PCR assay using TagMan probes in a one-tube
PCR reaction has been developed to quickly and accurately detect
virus. The optimized duplex realtime PCR protocol include
concentrations of primers HPVth/MBV 400 nM/400 nM,
concentrations of probe HPV-P1/MBV-P1 la 300 nM/300 nM with
the following conditions: initial denaturation at 95°C for 5 min,
followed by 40 cycles of amplification at 95°C for 15s and
annealing/extension at 60°C for 1 min. The results of evaluating of
method show that the LAMP method have sensitivity (SE) is 100%,
accuracy is (AC) 100%, specificity (SP) is 100%, the false positive
rate is 0% and false negative rate is 0%.
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Tom

MBV  (Monodon  baculovirus) va HPV  (Hepatopancreatic
parvovirus) déu 1a virus ky sinh trén té bao bleu bi gan tuy va té bao
biéu bi rudt cia tom, gy chét tom ¢ giai doan au tring Zoea, mysis
va tom gidng nho,... nén anh huong nghiém trong dén nganh céng
nghiép nudi tém. Vi vay, nghién ctu ndy da phat trién quy trinh
duplex realtime PCR bang céch sir dung dau do TagMan dé phéat hién
nhanh va chinh x4c ddng thoi monodon baculovirus (MBV) va
hepatopancreatic parvovirus (HPV) trong cing 1 phan «ng. Sau qua
trinh t6i wu cac thanh phan va didu kién can thiét nhu ti 16 mdi
HPVth/MBV 400 nM/400 nM, ti I&é probe HPV-P1/MBV-P1 la 300
nM/300 nM véi diéu kién phén {ng nhu sau: 94°C trong 5 phdt, tiép
theo 94°C trong 15 gidy, 60°C trong 60 gidy, chu ky nay duoc lap lai
40 lan. Két qua nghién ciu cho thdy phuong phap duoc xay dung c6
d6 dac hiéu (SP) dat 100%; d6 chinh xac (AC) dat 100%; do nhay
(SE) dat 100%; ty l¢ am tinh gia 0% va ty I&¢ duong tinh gia 0%,
LODs 12 5 copy/phan ung.

DOI: https://doi.org/10.34238/tnu-jst.6237

* Corresponding author. Email: trucphuongnguyen1206@gmail.com

http://jst.tnu.edu.vn

299 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.6237

TNU Journal of Science and Technology 228(01): 299 - 307

1. Giéi thiéu

Niam 2022, nganh thuy san phan déu san xuat khoang 260.000 - 270.000 con tdm bb me (t6m
thé chan trang 200.000 - 210.000 con, tdm st 60.000 con); tdm giéng khoang 140-150 ty con
(tbm thé chan tring 100-110 ty con va tém st 30-40 ty con). Dién tich nudi tém dat 750.000 ha;
san lwong tdm cac loai dat 980 nghin tan, trong d6 tom st & 275 nghin tan, tém thé chan tring la
675 nghin tan, con lai 1a tdm khéc. Kim ngach xuat khau t6m dat 4 ty USD. Do d6 m& rgng quy
mo san xuat, mac do tham canh hoa ngay cang cao da dan dén su xuét hién ngay cang nhiéu mam
bénh nguy hiém de doa dén sy phat trién bén viing caa nganh cong nghiép nudi tom va gay thiét
hai nghiém trong vé mat kinh té. Trong do, nghiém trong nhét 1a bénh do virus gay ra lam anh
hudong dén niang suat. Hién nay, hién twong da nhiém trén tdm xuat hién ngay cang nhiéu, dién
hinh la bénh teo gan tuy Hepatopancreatic parvovirus disease (HPD) gdy ra bhoi
Hepatopancreatic parvovirus (HPV) va bénh coi do Monodon baculovirus (MBV). Ca hai loai
virus MBV va HPV déu 1a virus dudng rudt va co ciing cac mo dich, 1ay nhiém vao té bao biéu
mod gan tuy va rugt gitra cua tom [1]. Cac bao cao da cho thay virus MBV, HPV gay ra bénh
nghiém trong ¢ giai doan wong nudi au trung, hau 4u tring va tém con ctia Penaeus monodon [2],
[3]. Tuy nhién, cau trdc cua hai loai virus nay la khac nhau. MBV la mét loai baculovirus cé kich
thudc 16n (270 x 72 nm), hinh que, dwoc bao boc véi kich thudc bo gen wdc tinh tir 80 dén 160
kb; nguoc lai, HPV 12 mét loai parvovirus ¢ kich thugc nho (22 nm), ¢6 cau tric hinh khéi 20
mat, cé chaa bo gen DNA sgi don ¢6 kich thudc ~ 6 kb [1].

Hién c6 nhiéu phuong phap duoc sir dung nham phat hién va chuan doan bénh virus ¢ tom
nhu: mé hoc (nhuém H&E), nhuém nhanh, kinh hién vi dién ti truyén qua (transmission electron
microscopy — TEM), lai tai chd (in situ hybridization) phan tng PCR (polymerase chain reaction
— PCR), phan tng realtime PCR,... [4]-[7]. Tuy nhién, cdc phuong phap chuan doan dya trén sy
dic trung nhu trén chi ¢6 thé quan sat dugc trong cac g1a1 doan nhiém triing nang. Trong khi do,
viéc quan ly bénh trén thuy san noi chung va tém noi riéng doi hoi mot sy chuan doan bénh som
va nhanh chéng véi do dic hiéu va d6 nhay cao nham phat hién va tranh mam bénh do virus gay
ra, gitip cho nguoi ndng dan co thé tha duoc giéng sach bénh [8]. Mit khéc, cac phuong phap
nhu nhuém HE hay TEM cho két qua dang tin cdy nhung can duoc thuc hién boi cac chuyén gia
giau kinh nghiém va doi hoi su khéo 1éo, ngodi ra con can dwoc thuc hién tai cac phong thi
nghiém dugc trang bi day da thiét bi, dung cu, vi vay dan dén su gioi han trong viéc ap dung trén
dién rong [4], [9]. Ngoai ra, phuong phép lai in situ dac hiéu nhung d6 nhay thap, va probe hién
c6 trén thi truong 1a dac hiéu cho mot sb ching nhat dinh [9].

Vi vdy, viéc xay dung mot phuong phap duplex realtime PCR s& gilp phat hién ddng thoi 2
loai virus trong cing mot phan tng, tiét kiém chi phi hon so vé&i xét nghiém cho ting loai virus
riéng biét. Tang va Lightner (2010) di nghién ciru va phét trién quy trinh chan doan va kiém soat
ddng thoi virus MBV va HPV trén tom st thu thap tir Malaysia, Indonesia va Théi Lan bing phwong
phép duplex realtime PCR [1]. Phuong phap chan doan nay da dugc Té chirc suc khoe dong vat thé
gi6i (OIE) dua vao S6 tay hudng dan chan doan bénh dong vat thuy san ndm 2011 [10]. Tir nhiing
nguyén nhan trén, nghién ciru nay hudng dén viéc t6i uu hoéa quy trinh phat hién bénh MBV va HPV
trén tom dé phul hop vai diéu kién hda chat va trang thiét bi phong thi nghiém ¢ Viét Nam c6 d6 chinh
xac, 6 nhay, d6 dic hiéu cao nham cung cép co sé khoa hoc cho viéc lya chon phuong phap sang loc
nhanh - hiéu qua, kiém soét dich bénh, tiét kiém chi phi xét nghiém cho nhém virus nay.

2. Phuong phap nghién ciru
2.1. Vat ligu nghién ciru
DNA ching duong (plasmid DNA): Trinh ty gen muc tiéu MBV (AY494591) va gen muc tiéu

HPV (DQ002873) dugc chen vao plasmid DNA (pUCIDT-Amp GoldenGate). Mau tém é}u trung
(postlarvae), tom thwong pham dwong tinh véi virus HPV, MBV do cdng ty AOSC cung cap.

2.2. Phwong phdp nghién ciru
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2.2.1. Kiém tra dé hoat dong thuec té va do dac hiéu cia moi

Kiém tra d6 hoat dong thuc té caa mdi: Sau khi mdi duoc téng hop, phan ng realtime PCR
dugc thuc hién véi cac thanh phan phan tng co ban 10 uL gPCRBIO Probe Mix Lo-ROX 2X
(PCR BioSystems); 0,6 uL méi xudi 10 uM; 0,6 uL méi nguoc 10 uM; 0,6 pL probel0 uM; 2 ul
DNA plasmid ¢6 chua trinh ty gen dich va bd sung thém nudc nuclease free dé du 20 pl. Phan
g khuéch dai dugc thuc hién trén may Mx3005P™ QPCR System (Agilent technologies). Piéu
kién phan mg nhu sau: 94°C trong 5 phdt, tiép theo 94°C trong 15 gidy, 60°C trong 60 gidy, chu
ky nay duoc Iap lai 40 lan. Khi phan tng realtime két thic, gia tri C(t) dugc xac dinh dé xac nhan
kha ning hoat dong thuc té ctia moi.

Kiém tra dac hiéu cia mdi: Sau kiém tra d6 hoat dong thuc té caa moi, phan ang realtime
PCR duoc thyc hién voi cac thanh phan phan ung co ban 10 L gPCRBIO Probe Mix Lo-ROX
2X (PCR BioSystems); 0,6 uL méi xudi 10 pM; 0,6 pL mdi nguoc 10 pM:; 0,6 pL probe 10 pM;
2ul DNA plasmid c6 chua trinh ty gen dich cua Hepatopancreatic parvovirus (HPV), Monodon
baculovirus (MBV), cac chirng duong cua virus gay hoi chung dém trang (WSSV), vi khuan gay
bénh hoai tir gan tuy cap tinh (AHPND), Perkinsus marinus va b sung thém nuéc nuclease free
du 20 pl. Phan tng khuéch dai dwoc thuc hién trén may Mx3005P™ QPCR System (Agilent
technologies). Diéu kién phan tmg nhu sau: 94°C trong 5 pht, tiép theo 94°C trong 15 giay, 60°C
trong 60 gidy, chu ky nay duoc lap lai 40 Ian Khi phan tng realtime PCR két thic, gia tri C(t)
duoc xac dinh dé x4c nhan do dic hiéu cua moi.

2.2.2. T6i wu héa quy trinh duplex realtime PCR phat hién virus Hepatopancreatic parvovirus
(HPV) gay bénh teo gan tuy Hepatopancreatic parvovirus disease (HPD) va virus Monodon
baculovirus (MBV) gay bénh MBV trén tom (Panaeus spp.)

Hén hop phan ng dupex realtime PCR bao gém 10 pL gPCRBIO Probe Mix Lo-ROX 2X,
DNA 1pL, nong do6 moi va probe dugc t6i wu hoa bang ma tran 5x5, theo d6, nong do gradient
cudi cling cua cac cap moi la 100, 200, 300, 400, 500 nM; cac Tagman probe twong tng 100,
200, 300, 400, 500 NM va b sung thém nudc nuclease free (Invitrogen, My) dé da 20 pL. Phan
uwng khuéch dai duoc thuc hién trén may Mx3005P™ gPCR system (Agilent technologies). Diéu
kién phan tng nhu sau: 94°C trong 5 pht, tiép theo 94°C trong 15 gidy, 55 - 60°C trong 60 giay,
chu ky nay dugc lap lai 40 lan.

Quy trinh duplex realtime PCR st dung 2 bo méi lan luot 1a cip mdi HPVth-F/ HPVth-R;
MBV-F/ MBV-R tham khao tir nghién cttu cia Tang va Lightner [1] dua trén trinh tu gen MBV
thu nhan tir Genbank véi mé s6 AY494591 va twong tu trinh ty gen HPV ¢6 ma s trén Genbank
la DQ002873 duoc str dung trong bai béo. Trinh ty cip mdi duoc néu trong Bang 1.

Bang 1. Trinh tw cdp moi duwoc sir dung trong nghién cizu

Moi Trinh tw cip moi Tai liéu tham khao

MBV-F 5’-CTACCATAA GCT AGCATACGTCCTTTT-3
MBV-R 5'- AAA GGT CAG CAAAAAACACTCAATT-3
MBV-P1 5'-6-HEX - ACCCTCTACCGATATGGTATCAATGTCTGGAGTT- BHQ-1-3' [1]
HPVth-F 5- CGCGGCTACGAGAAGATACTTCA -3'
HPVth-R 5- CGACGAAGGCGATGTCTTCTG -3'
HPVth-P1 5- 6-FAM-ACGACAACAAACAACTATGGGAGGACCTAGGAC- BHQ-1-3'

2.2.3. Xdc dinh cac théng s ky thudt cia quy trinh duplex realtime PCR phat hién
Hepatopancreatic parvovirus (HPV) va Monodon baculovirus (MBV)

Kiém tra d6 chon loc cua phwong phap: Thuc hién phan ung duplex realtime PCR véi ciap moi
va Tagman probe dac hiéu cho Hepatopancreatic parvovirus (HPV), Monodon baculovirus
(MBV) trén mau tom dwong tinh véi HPV va MBV di t6i wu cac diéu kién & noi dung 2.2.2 va
cac virus khac trén tom nhu Yellowhead complex virus (YHV), Infection Hypodermal and
Haematopoietic Necrosis Virus (IHHNV), Vibrio parahaemolyticus (EMS),... Tat ca phan ung
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duplex realtime PCR dugc thyc hién vei mdi tac nhan 3 phan &ng, mdi phan tng 3 lan ap lai.
Ket qua thu dugc tinh toan nhu sau: SP (d6 chon loc) = (NA/N-) x 100%. Trong do: N-: téng sb
méu duong tinh gia + tong s6 mau &m tinh that; NA: tong s6 mau duong tinh gia.

Xac dinh gi6i han phat hién cua phuong phap (LODso): Duoc thuc hién theo phuong phap
Spearman-Karber 50% Endpoint. CAc mau t6m (tom post, tom thwong pham) - da duoc khang
dinh khéng nhidm Hepatopancreatic parvovirus (HPV) va Monodon baculovirus (MBV) bing
Kit thuong mai dugc ly trich DNA. Tiép theo, cac mau DNA nay s& dugc nhiém chu dong ching
dwong c6 vat ligu di truyén cia HPV va MBV & nong d6 1 copy/ul; 5 copy/ pl; 10 copy/ul; 20
copy/ ul; 40 copy/ ul; 80 copy/ pl; 100 copy/pl. Gidi han phét hién (Limit of Detection- LOD50)
dugc tinh theo cong thuc Spearman-Karber nhu sau: log(LOD50) = L - d(3_Pi — 0.5) = m hay
LOD50 = 10™. Trong d6: LODS50: Gigi han phat hién cua phuong phap; L: log cua nong do
DNA thap nhat ma tai d6 100% s6 lan I3p lai phan (ing cho két qua duong tinh; d: log cia hé s6
nong do pha loang (d= log2); Pi: Ti 1¢ mau cho két qua duong tinh nam trong khoang 50% < Pi
<100% twong wng voi voi nong do pha loang thtr i; Um: Uéc luong sai s6 cia m, voi Um= d2y’
(Pi(1- Pi))/(n-1); n: S6 lan lap lai dbi véi nong d6 pha lodng thir i (n=10). Phan tmg duoc tién
hanh vai diéu kién da ti wu ¢ noi dung 2.2.2 véi ndng do DNA vira néu trén.

Xac dinh cac thong sé ky thuat cua phuong phép: Cac thdng sb ciia phuong phap duplex
realtime PCR dugc xac dinh bao gém: d6 nhay, do dic hiéu do chinh xac, ty 1& dwong tinh gia, ty
I& &m tinh gia. Phan tmg duoc tién hanh nhu sau: pha lodng nong d DNA trong khoang 5- 10 lan
LODso, chuan bi 20 mau trang (kiém tra am tinh véi virus HPV, MBV). Tiép theo, DNA cua tom
ly trich tir mau trang sé& tién hanh nhidm chi dong DNA dbi chimg duong ¢ vat liéu di truyén
ctia virus HPV va MBV ¢ nong d6 khoang 50-100 copy/phan ing. Phan wng duplex realtime PCR
duoc tién hanh véi cac diéu kién da tdi wu & noi dung 2.2.2 va nong d6 DNA chuan bi & trén dé
khao sat cac thdng s6 ky thuat cua phuong phap duplex realtime PCR phat hién virus
Hepatopancreatic parvovirus (HPV) va Monodon baculovirus (MBV).

Phuong phap xtr ly so lieu: S liéu thi nghiém duogc tong hop va xir Iy thong ké ANOVA don
yéu t6 bang phan mém Minitab 16.

3. Két qua nghién ciru va thao luan
3.1. Kiém tra d¢ hoat déng thuc té ciia mai va probe phadt hién virus MBV va HPV

Kiém tra d6 hoat dong thuc té cua cip mdi HPVth-F/HPVth-R va cip mdi MBV-F/ MBV-R
biang céch thuc hién phan tng PCR véi DNA ching dwong chira trinh tu muc tiéu HPV va MBV.
Két qua cho thay, san pham khuéch dai cua phan tng PCR c6 kich thuéc lan luot 12 134 bp, 81
bp phu hop Vvéi kich thudce trinh ty gen muc tiéu MBV, HPV (Hinh 1). Bén canh do, cac san pham
khuéch dai cua phan tng PCR guri giai trinh tu gen tai cong ty AIT Biotech, Singapore dé chic
chén trinh ty muc tiéu HPV va MBV. Két qua giai trinh tu s& duoc so sanh véi trinh tu gen HPV
va MBV c6 trong ngan hang gen trén NCBI bang cach sir dung phan mém BLAST alignment dé
nhan dién. Két qua cho thay, cac doan trinh tu duoc nhan ban trong phan wng PCR dugc giai
trinh tu da twong ddng 100% véi trinh ty muc tiéu caa gen HPV, MBV va twong ddng vai cac
trinh tu cua gen cua virus HPV, MBV gay bénh & tdm trén ngan hang gen NCBI (Hinh 2). Két
qua nay khang dinh cap moi HPVth-F/HPVth-R va MBV-F/ MBV-R da khuéch dai chinh xac
trinh ty cua gen HPV, MBV gay bénh trén tém.

Kha ning hoat dong cua tirng doan do (probe) véi cap mdi twong tng duoc thuc hién bang
phan tng real time PCR véi tin hiéu huynh quang vuot ngudng. Cap mdi HPVth sir dung probe
gan mau FAM, cip mdi MBV véi doan do gdn mau HEX. Dwa vao biéu db khuéch dai tin hiéu
huynh quang, cac doan do HPVth-P1, MBV-P1 hoat dong hiéu qua, cho tin hi¢u huynh quang
vuot ngudng twong tng Véi cac cap moi (Hinh 3, Hinh 4).
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, Hinh 1. Két qud PCR kiém tra dg hoat dgng thuc té ciia moi HPV va MBV
Gieng M: thang DNA, Gieng (1)(2) DNA plasmid véi cap moi MBV-F/MBV-R, Gieng (3)(4) DNA
plasmid vgi cap moi HPV-F/HPV-R

Distribution of the top 12 Blast Hits on 12 subject sequences
Distribution of the top 4 Blast Hits on 4 subject sequences , T T | Query |
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Hinh 2. Két qua so sanh trinh tz gen HPV, MBV trén ngan hang gen NCBI véi san pham khuéch dai
cua phan ing PCR (A) Hepatopancreatic Parvovirus; (B), Monodon Baculovirus (MBV)
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Hinh 3. Biéu d& khuéch dai tin hiéu huynh quang Hinh 4. Biéu do khuéch dgi tin hiéu hupnh quang cua
cua cap moi HPVth-F/HPVth-R véi doan do cap moi MBV-F/MBV-R véi doan do MBV-P1 gan mau
HPVth-P1 gan mau FAM HEX

3.2. Toi wu héa quy trinh duplex realtime PCR phdt hi¢n virus Hepatopancreatic parvovirus
(HPV) gay bénh teo gan tuy Hepatopancreatic parvovirus disease (HPD) va virus Monodon
baculovirus (MBV) gy bénh coi MBV trén tbm

Trong nghién ciru ndy, dé phét hién virus HPV va MBV, hai by moi HPVth va MBV di dugc
sir dung. Két qua phan tich duoc xac dinh 1a dwong tinh véi HPV va MBV khi ¢6 tin hiéu huynh
quang vuot dudng nén. Bé dam bao do tin cay cua quy trinh phat hién, trong mdi 1an phan tich
déu phai c6 mau ddi ching am va ddi chimg duong véi HPV va MBV di kém.

Nong d6 mdi 1a yéu td co ban quyét dinh dén sy thanh céng cua phan tng realtime PCR.
Nong d6 mdi qué cao co thé gay hién twong gan méi khong dic hiéu, ndng do qua thap 1am giam
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hiéu gia phan tng do thiéu mdi cho nhiing chu ky cudi cing. Nong do mdi ti wu cho mdi phan
mg dao dong trong khoang 100 - 500nM. Két qua téi wu ndng do mdi HPVth-F/HPVth-R va
MBV-F/MBV-R cta phuong phap duplex realtime PCR phat hién trinh ty HPV va MBV dugc
thé hién & bang 3. Céc nghiém thuc c6 ti 1é ndng d6 mdi HPVth-F/ HPVth-R va MBV-F/ MBV-R
200/500 nM, 300/500 nM, 400/400 nM, 400/500 nM cho gié tri Ct thip nhat va khéc biét y nghia
théng ké céc nghiém thuc ti 16 mdi con lai. Trong cac nghiém thirc 200/500 nM, 300/500 nM,
400/400 nM, 400/500 nM thi ti 18 ndng d6 moi HPVth-F/HPVth-R va MBV-F/MBV-R (400/400
nM) 12 téi uu nhat véi gia tri Ct thap va khuéch dai hiéu qua san pham chia trinh ty HPV va
MBV lan luot 12 DNA ching duong 10° copy/phan tng so véi ti 1¢ nong do con lai. Nhur vay,
nong d6 moi HPVth-F/HPVth-R va MBV-F/MBV-R véi ti 1¢ 12 400/400 nM la t6i wu nhat cua
phép thur duplex realtime PCR dé phat hién trinh ty gen muc tiéu caa HPV va MBV. Két qua khao
sat nong d6 moi dugc thé hién qua bang 2.
Bang 2. Két qua tdi wu nong dé cap moi HPVth-F/HPVth-R va MBV-F/MBV-R cho duplex realtime PCR
phat hién trinh tzz HPV va MBV

Nghigm  Ti ¢ ndng dé HPV : MBV :
thirc mai HPV/MBV Chu ki Cuong dd tin hiéu Chu ki Cuong dd tin hi¢u
ngwdng (Ct)  huynh quang (dRn)  mgwéng (Ct)  huynh quang (dRn)
1 100 nM /100nM 31,441 2,11 28,979 0,58
2 200 nM /100nM 28,539 3,41 28,919 0,57
3 300nM/100nM 27,92bcdef 4,15 28,869 0,58
4 400nM/100nM 27,813 4,72 28,929 0,58
5 500nM/100nM 27,979%f 4,88 28,859 0,54
6 100nM/200nM 31,67k 2,08 28,023bcdef 0,93
7 200nM/200nM 28,559 3,46 28,079%f 0,92
8 300nM/200nM 27,930def 4,13 28,13¢f 0,92
9 400nM/200nM 27,79%¢ 4,74 28,02bcdef 0,95
10 500nM/200nM 27,8530cde 5,16 27,8630cde 0,95
11 100nM/300nM 31,75 2,09 27,812cd 1,12
12 200nM/300nM 28,519 3,50 28,03¢def 1,10
13 300nM/300nM 28,06 4,03 28,020cdef 1,06
14 400nM/300nM 27,92bcdef 4,64 27,718 1,08
15 500nM/300nM 27,812 531 27,71%® 1,11
16 100nM/400nM 31,56 2,13 27,873bcde 1,20
17 200nM/400nM 28,439 3,37 28,0500 1,16
18 300nM/400nM 27,979%f 4,09 27,743%¢ 1,16
19 400nM/400nM 27,762 4,77 27,7930 1,16
20 500nM/400nM 27,873bcde 5,09 27,97 3bcde 1,12
21 100nM/500nM 31,22 2,16 28,16° 1,21
22 200nM/500nM 28,429 3,58 27,7920 1,22
23 300nM/500nM 28,01 4,08 27,953bcde 1,13
24 400nM/500nM 27,718 4,80 28,0500¢f 1,20
25 500nM/500nM 27,8630 4,90 28,33f 1,13

Nong do doan do (probe) ciing 1a 1 yéu t6 quan trong trong phan tng duplex realtime PCR.
Do d6, can ¢6 mot nong do doan do nhat dinh dé sir dung vira du trong qua trinh thyc hién phan
mg, tranh trudng hop thiéu hoic du probe. Néu nong d6 doan do thip s& khong phan anh chinh
xac ham lugng DNA muc tiéu c6 trong mau, con nong do qua cao s& khong can thiét va gay lang
phi. Nong d6 doan do téi wu cho phan tmg realtime PCR dugc khao sat tir 50 dén 350 nM véi do
tang 1a 50 nM nhiam tim ra nong d6 cho gié tri Ct nhé nhat, cuong do tin hiéu huynh quang cao
nhat. Két qua bang 4 cho thdy nong do doan do HPVth-P1 va MBV-P1 la 250nM va 300nM c6
chu ky ngudng thap nhat va cé cuong do tin hiéu huynh quang cao nhat, khac biét c6 y nghia
théng ké véi cac nghiém thuc ndng do doan do con lai. Trong d6, nong d6 doan do HPVth-P1
va MBV-P1 la 300nM, téi wu hon néng d6 doan do HPVth-P1 va MBV-P1 250nM vi ¢6 chu ky
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ngudng thap hon (Cteam = 29,13 va Ctuex = 29,36) va ciing c6 tin hiéu huynh quang tot nhat
(dRn-FAM =8,42 va dRn-HEX = 1,62). Nhu vay, ndng do doan do HPV-P1 va MBV-P1 véi ti 18
1a 300nM 1a néng d pht hop cho phan tng duplex real time PCR dé phét hién trinh tu gen muc
tiéu caa HPV va MBV. Két qua khao sat nong do doan do duoc thé hién qua bang 3.
Bang 3. Két qua toi wu nong dé doan do cia cap probe HPV-P1 va MBV-P1 cho duplex realtime PCR
phat hi¢n trinh te HPV va MBV

. Ti 1¢ ndng dd doan FAM HEX
Nghiém do L . Chu ki ngwong  Cwong d tin Chu ki Cuong do tin
, 0 HPV-P1/MBV- o A ~ i \
thuc P1(NM) (Ct) hiéu huynh ngudng (Ct) hiéu huynh
guang (dRn) guang (dRn)
1 50 31,11¢ 6,70 30,43¢ 1,31
2 100 29,95¢ 7,46 29,79° 1,44
3 150 29,54¢ 7,99 29,63%® 1,52
4 200 29,28P 8,29 29,70P 1,56
5 250 29,26% 8,36 29,54 1,57
6 300 29,132 8,42 29,362 1,62
7 350 29,72 8,02 29,75° 1,58
Nhiét do gan moi 1a mot trong nhitng chi tiéu quan trong anh husng lon dén két qua cua phan

rng realtime PCR. Nhiét do gén moi qua cao hoac qua thip déu anh huong khong tot dén két qua
phan ung realtime PCR. Nhiét d6 gan moi qué thap so véi nhiét d6 bién tinh ciia mdi va probe sir
dung thi dé tao ra cac san pham khéng mong muén. Nhiét do gan méi qua cao s& can tré su bat
cap ciia mdi va doan do vao DNA ban mau hiéu qua nhan ban s& khdng cao. Nhiét do gin moi
tay thudc vao do 16n va nhiét do ndng chay cua mdi. Thong thuong nhiét d6 gan mdi so véi nhiét
dd bién tinh cua mdi sai khac + 5°C. Gradient nhiét d6 khao sat duoc xac dinh bang céch lay
nhiét d6 trung binh gitra mdi c6 nhiét do thap nhat va mdi c6 nhiét d6 cao nhat + 5°C (Ta= (Tmy+
Tmy)/2 +5). Khoang gradient nhiét d6 khao sat tir 55"C dén 65-C. Két qua khao sat nhiét d6 gin
mdi duoc thé hién qua bang 4. Két qua bang 4 cho thay nhiét do gan moi & 60°'C c6 chu ky
ngudng thap nhat (Cteam = 29,59 va Ctuex = 28,45) va khéc biét véi cac muc nhiét do con lai khi
thuc hién phan tng realtime PCR trén d6i ching dwong 1a DNA chimg dwong 10° copies/ phan
ng. Bén canh do, nhiét d6 60°'C cho tin hiéu huynh quang cao hon da sé cac nhiét do con lai &
ngudén mau DNA ching duong. Nhu vay, nhiét do gan moi 60°'C 1a nhiét do thich hop cho hé
primer va probe HPVth-F/HPVth-R va MBV-F/MBV-R trong phan tng duplex realtime PCR
phat hién bénh do virus HPV va MBV. )
Bang 4. Két qua khao sat nhiér dg gean méi cia cap moi HPVth-F/HPVth-R va MBV-F/MBV-R trén DNA
chitng duong 10° copies/phdn ing

Nghigm  Nhigt d§ gin FAM N HEX
thire mai (.C) Chu ki Cuwong d9 tin higu Chu ki Cuwong d9 tin hiéu
ngwdng (Ct)  huynh quang (dRn)  nguwdng (Ct) huynh (dRn)
1 55 30,04 1,44 29,81 1,21
2 60 29,59 1,52 28,45 1,22
3 65 30,93 1,56 29,30 1,13

3.3. Xdc dinh céc thong sé kj thudt ciia quy trinh duplex realtime PCR phat hi¢n virus
hepatopancreatic parvovirus (HPV) va virus monodon baculovirus (MBV)

3.3.1. Kiém tra dé chon loc ciia phirong phdp

Két qua phan ung duplex realtime PCR phat hién virus Hepatopancreatic parvovirus (HPV)
va virus Monodon baculovirus (MBV) dugc thé hién qua Hinh 5 cho thay, chi c6 DNA ly trich tir
c4c mau tdm khang dinh dwong tinh véi HPV va MBV thu thap & cac vang sinh thai khac nhau
c6 tin hiéu huynh quang vuot ngudng (duong tinh). Nguoc lai, dbi véi cac mau DNA ly trich tir
cac virus khac gay bénh trén tom nhu WSSV, IHHNV, AHPND, YHV, EHP thi tin hiéu huynh
quang nam dudi dwong tin hiéu huynh quang nén (am tinh) (Hinh 5). Tir d6, cho thay quy trinh
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duplex realtime PCR x&y dung chi phéat hién virus hepatopancreatic parvovirus (HPV) gay bénh
teo gan tuy HPD va virus monodon baculovirus (MBV) gay bénh coi MBV trén tdm va khong
phat hién céc virus khac gay bénh trén tom. Nhu vay, do chon loc cua quy trinh duplex realtime
PCR phat hi¢n MBV va HPV la 100%.

FAM HEX
Hinh 5. Két qud kiém tra dé chon loc ciia phwong phdp duplex realtime PCR trén mdu t6m dicong tinh
véi HPV va MBV ¢ céc vung khac nhau ((FAM: HPV; HEX: MBV)

3.3.2. Xdc dinh gidi han phét hi¢n cia phirong phdp (LODso)

Céc thi nghiém dé xac dinh LODsy dugc thuc hién trén cac mau tdm khing dinh am tinh voi
virus Hepatopancreatic parvovirus (HPV) va monodon baculovirus (MBV). Tiép theo, c4c mau
DNA nay s& dugc nhidm cha dong ching duong ¢6 vat liéu di truyén cua HPV va MBV ¢ mat do
nhu sau: 1 copy/pl; 5 copy/ pl; 10 copy/pl; 20 copy/ ul; 40 copy/ ul; 80 copy/ pl; 100 copy/pl.
Két qua phat hién trinh ty gen muc tiéu cua HPV va MBV trong c4c mau da gay nhiém duoc
trinh bay & Bang 5.

Bang 5. Két qud xdc dinh giéi han phét hién LODs ciia phiwong phdp duplex realtime PCR phat hién virus
hepatopancreatic parvovirus (HPV) va virus monodon baculovirus (MBV)

Nong dp DNA s 1An _ _FAM _ _HEX
(copy/phan lap lai So lan cho két qua Tilé So lan cho ket qua Tilé
wng) T dwong tinh dwong tinh duong tinh duong tinh
1 6 0 0 0 0
5 6 3 0,5 4 0,67
10 6 3 0,5 4 0,67
20 6 4 0,67 4 0,67
40 6 6 1 6 1
80 6 6 1 6 1
100 6 6 1 6 1

Két qua cho thay gisi han phét hién LODso trung binh ciia phuong phap duplex realtime PCR
phat hién Hepatopancreatic parvovirus (HPV) va Monodon baculovirus (MBV) trén vat liéu di
truyén cia HPV va MBV véi nong do DNA 1a 5 copy/phan tng, voi do tin cay 95%, gia tri
LODso cua phuong phap dao dong trong khoang 5-10 copy/ phan tng. Két qua nghién cau nay co
d6 nhay gan tuong dwong véi két qua nghién ciu u'ng dung phuong phap duplex realtime dé phét
hién va dinh Iuong monodon baculovirus (MBV) va hepatopancreatic parvovirus (HPV) ¢ tém
st cua Tang & Lightner (2011) vai d6 nhay tir 1- 10 copy/phan ¢ng [1].

3.3.3. Xdc dinh céc thong so ki thudt ciia phirong phdp

Céc thdng s6 k¥ thuat dugc xac dinh cho nhém mau tém. Nhém mau dugc thuc hién trén cac
mau trang — am tinh voi HPV va MBV. Mat do gay nhiém trong khoang 50-100 copy/phan ung.
Két qua khao sat cac thong sé ky thuat cua phwong phap duplex realtime PCR phét hién
Hepatopancreatic parvovirus (HPV) va Monodon baculovirus (MBV) dugc tinh toan va tém tit
trong Bang 6.
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Bang 6. Két qud xdc dinh cac thong sé ky thudt ciia phicong phdp duplex realtime PCR phdt hién Hepatopancreatic
parvovirus (HPV) va Monodon baculovirus (MBV) duoc dinh gid va so sanh voi Kit thuong mai

Nén miu P diic Po nhay (%) Do chinh xac Ti I¢ am tinh Ti 1¢ dwong tinh
hiéu (%) (%) gia (%) gia (%)
Mau tém 100 100 100 0 0
Yéu cau(*) >90,4 >98 >94 <2 <9,6

(*) Tham chiéu theo MMC- Microbiology Methods Committee, Canada

Két qua Bang 6 cho thay cac thong sé k¥ thuat ndi trén ciia phuong phéap duplex realtime PCR
phat hi¢n Hepatopancreatic parvovirus (HPV) va Monodon baculovirus (MBV) cho thdy hoan
toan dap @ng yéu ciu cua phuong phap phan tich tiéu chuan. Thoi gian cho két qua phan tich
bang phuong phap duplex realtime PCR phét hién Hepatopancreatic parvovirus (HPV) va
Monodon baculovirus (MBV) trong vong 4-6 gio. Pay 1a co s ky thuat dé trién khai ap dung
phuong phap duplex realtime PCR phat hién Hepatopancreatic parvovirus (HPV) va Monodon
baculovirus (MBV) dén cac phong thi nghiém phan tich bénh trén tom.

4. Két luan

Pi t6i wu hoa dugc quy trinh phat Hepatopancreatic parvovirus (HPV) va Monodon
baculovirus (MBV) trén tdm bang phwong phap duplex realtime PCR khuéch dai doan gen muc
tiéu HPV va MBV. Quy trinh thiét lap duoc cac théng sé co ban nhu sau: ti 18 ndng d6 moi
(HPV/MVB) lan luot 12 400 nM/ 400 nM, ndng do doan do (Tagman probe) HPV (300 nM),
nong d6 doan do (Tagman probe) HPV (300nM). Véi chu trinh nhiét 1a 95°C trong 5 phut; 40
chu ky 95°C trong 15 gidy; 60°C trong 1 phit. Két qua cac thong sb ki thuat cho thay, do dac
hiéu (SP) dat 100%; do nhay (SE) 100%; do chinh xac (AC) 100%; ty I¢ duong tinh gia (0%); ty
I& am tinh gia (0%); gidi han phat hién (LODso) voi ndng d6 DNA 5 copy/phan ung.
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