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Abstract

Helicoverpa armigera nucleopolyhedrovirus (HearNPV) is a biological control agent used for the management
of the cotton bollworm Helicoverpa armigera, an insect pest that causes significant damage to a wide range of
economically important crops. The development and use of biological pesticides containing HearNPV have
contributed to reducing the adverse impacts of chemical pesticides and are consistent with the orientation
toward sustainable agricultural development. However, the conventional method for quantifying viral
occlusion bodies (OBs) using a hemocytometer has several limitations in terms of accuracy, repeatability, and
the ability to distinguish OBs from particulate excipients present in the formulation matrix. Real-time PCR
enables the sensitive, specific, and highly reproducible detection and quantification of viral DNA and has been
successfully applied for the quality control of various viral preparations worldwide.

In this study, a real-time PCR method for the quantification of HearNPV occlusion bodies was developed
based on the amplification of a virus-specific fragment of the DNA polymerase gene. DNA extracted from
samples with known concentrations, determined using a hemocytometer, was used to establish a standard
curve, which served as the basis for quantifying the corresponding OB concentration in plant protection
products. The results showed that the developed method achieved 100% accuracy, sensitivity, and specificity,
with a limit of detection and limit of quantification of 10> OBs/mL, while no amplification signal was observed
in the negative control samples. The standard curve demonstrated a strong linear correlation between the Ct
values and logjo viral OB concentration (R? = 0.995), with an amplification efficiency of 90.5%. Both
repeatability and reproducibility met the acceptance criteria specified in ISO 22118:2011. These findings
demonstrate the potential of the developed method for the quantification and quality control of plant protection
products containing HearNPV.

Keywords: Helicoverpa armigera nucleopolyhedrovirus; real-time PCR; virus quantification; plant
protection products, hemocytometer.
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Development and validation of a real-time PCR method for quantification of ...

Xay dung phuong phap dinh luony Aelicoverpa armigeranucleopolyhedrovirus trong
thudc bao vé thuc vat bang ky thuat real-time PCR

Vii Khanh Van, Trin Hong Ba, Pham Ngoc Ha, Pham Vin Quén
Vién Kiém nghiém an toan vé sinh thuc phcfm quéc gia, Ha Ngi, Viét Nam
Tom tit

Helicoverpa armigera nucleopolyhedrovirus (HearNPV) 1a tdc nhan sinh hoc dugc ung dung trong phong
trir sdu xanh duc trai Helicoverpa armigera, d6i tuong gay hai nghiém trong trén nhiu cay trong kinh té. Viéc
phat trién va sir dung thude bao vé thuc vat sinh hoc chira HearNPV gop phan giam thiéu tac dong bét lgi cia
thudc hoa hoc, phtt hop véi dinh hudng phat trién nong nghiép bén ving. Tuy nhién, phuong phap dinh lugng
thé vui virus (occlusion bodies - OB) truyén thong bang budng dém hong cau con nhidu han ché vé d6 chinh
xéc, tinh 13p lai va kha nang phan biét OB v6i cac hat phu gia trong nén ché phdm. K¥ thuét real-time PCR cho
phép phat hién va dinh lugng DNA virus véi d6 nhay, d¢ dac hiéu va do lap lai cao, da dugc ting dung thanh
cong trong kiém soat chit luong nhidu ché pham virus trén thé giéi. Trong nghién ciru nay, phuong phép real-
time PCR dinh luong thé vii HearNPV duoc xay dung dya trén viéc khuéch dai doan gen ma héa DNA
polymerase dic hidu cua virus. DNA tich chiét tir mau thir ¢6 ndng d6 xac dinh bang budng dém hong cau
duogc sir dung dé thiét lap duong chuén va lam co s& dinh lugng mat d6 OB twong mg trong mau thudc bao vé
thuc vat. Két qua cho thiy phuong phap xay dung c6 d6 chinh xac, d6 nhay va do dac hiéu dat 100%, v6i giGi
han phat hién va gidi han dinh lugng 14 102 OB/mL va khong ghi nhan tin hiéu khuéch dai ¢ cac mau doi chung
am. Puong chuan thu dugc c6 mbi twong quan tuyén tinh tot giita gia tri Ct va logio ndng do virus (R2 = 0,995),
v6i hidu suat khuéch dai dat 90,5%; do lap lai va do tai 1ap déu dap tmg tiéu chi chap nhan theo ISO 22118:2011.
Tir ddy, phuong phap cho thay tiém ning tng dung trong dinh lugng va kiém soat chit lwong thube bao vé

thure vat sinh hoc chira HearNPV.

Tir khéa: Helicoverpa armigera nucleopolyhedrovirus; real-time PCR; dinh heong virus; thuéc bdo vé thuc
vdt, buong déem hong cau.

1. GIOI THIEU

Viéc sur dung thudc bao vé thyc vat (BVTV) hoa hoc di 20p phﬁn dang ké trong viéc kiém soat sdu bénh
va ndng cao ning sudt cay trong trong ndng nghiép hién dai. Tuy nhién, nhiu nghién ctru da chi ra ring viéc
lam dung thudc trir sdu hoa hoc gay ra nhiing tac dong tiéu cuc nghiém trong ddi vai moi truong va sirc khoe
con ngudi, bao gdm 6 nhidm dat va nude, ton du hda chét trong thuc pham, suy giam da dang sinh hoc va lam
gia tang nguy co khang thubc & sinh vat gdy hai [1, 2]. Trudc nhitng thach thic do, thuéc BVTV sinh hoc duoc
xem la giai phap thay thé bén virng. Cac ché pham sinh hoc c6 ngudn gdc tir vi sinh vat, thuc vat hodc khoang
chét thudng co doc tinh thip, kha nang phan huy sinh hoc cao va it anh hudng dén sinh vat khong phai muc
tidu, pht hop véi dinh hudng nong nghiép sinh thai va néng nghiép hitu co [3, 4]. Trong sb cac nhom thude
BVTYV sinh hoc, cac ché phém co nguén géc tr virus con trung, dac biét 1a cac virus thudc ho Baculoviridae,
da thu ht sy quan tdm 16n nho tinh dac hig¢u cao va d6 an toan sinh hoc tot. Baculovirus xdm nhép vat chu chu
yéu qua dudng tiéu hoa, trong d6 thé vii virus (occlusion bodies - OBs) 1a dang ton tai chinh trong cic ché
pham thwong mai [5, 6]. Baculovirus xdm nhiém vat chu thong qua biéu mé rudt giira, noi DNA virus dugc
giai phong tir cac OB. Qua trinh tiét chitinase sau d6 pha hiy céu tric té bao, dan dén cai chét ciia vat cha [15],
ddng thoi van duy tri tinh ddc hiéu cao, khong anh huong dén cac sinh vat c6 ich [16].

Sau xanh duc trai hay Helicoverpa armigera 1a mot trong nhing loai sau hai nguy hiém nhét trén pham vi
toan cau, co phd ky chu rong va gay thiét hai nghiém trong trén nhiéu cay trong kinh té quan trong nhu bong
vai, ca chua, ngd va cdy an qua. Dang chu ¥, loai sau nay c6 kha nang phat trién tinh khang nhanh ddi véi nhidu
nhém thuéc BVTV hoa hoc, 1am giam hiéu qua phong trir va gia ting chi phi san xuat nong nghiép [7, 8].
Trong bbi canh d6, H. armigera nucleopolyhedrovirus (HearNPV) thudc chi Alphabaculovirus da duge nghién
clru va g dung rong rdi nhu mot tic nhan kiém soét sinh hoc dic hiéu déi véi sdu xanh duc trai. Nhidu nghién
clru da ching minh hiéu quéa phong trir cao ciia HearNPV trong diéu kién phong thi nghiém va thuc dia, dong
thoi ghi nhan mic d6 an toan cao ddi voi con ngudi, dong vat va cac sinh vét ¢6 ich [9]. Hiéu luc sinh hoc cuia
thuéc BVTV chta baculovirus phu thudc chit ché vao néng do OB va chét luong virus trong ché phém. Su
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bién dong vé mat do OB virus giira cac 10 san xuét, sy suy giam hoat tinh trong qua trinh bao quan va anh
huéng cia cac chat mang, phu gia c6 thé lam giam dang ké hiéu qua phong trir sau hai [5, 10].

Hién nay, phuong phap dinh lwvgng OB virus phd bién nhat 1a dém tryuc tiép bang budng dém hong cau hodc
kinh hién vi quang hoc. Tuy nhién, cic phuong phap niy c6 nhiéu han ché nhu d¢ chinh xac khong cao, phu
thudc 16n vao kinh nghiém ciia ngudi thao tac, khé phan biét thé vii nguyén ven va thé vi bi hu hong, ciing
nhu dé bi nhidu boi cac thanh phan nén trong ché pham thuéc BVTV [11]. Sy phat trién ciia cac k¥ thuat sinh
hoc phan tt, dac biét 1a PCR dinh lugng thoi gian thuc (real-time PCR), dd mé ra hudng tiép can moi trong
phat hién va dinh lugng virus. Real-time PCR cho phép dinh lwong chinh x4c DNA virus thong qua mdi twong
quan gitra chu ky ngudng (Ct) va log ndng d6 DNA muc tiéu, véi d6 nhay cao, dai dong rong va kha ning tai
lap t6t [11, 12]. Trong nhitng nim gan day, real-time PCR di duoc Gmg dung thanh coéng dé dinh lugng nhiéu
baculovirus khac nhau nhu HearNPV va Spodoptera exigua NPV trong ca nghién ctru va kiém soét chat luong
san pham thuong mai, cho thay tiém ning 16n cia phuong phap nay trong viéc tiéu chuan héa thuéc BVTV
sinh hoc [11, 12]. Tuy nhién, tai Viét Nam, viéc xay dung va ap dung cac phuong phap real-time PCR dinh
lugng baculovirus trong thudc BVTV sinh hoc van con han ché, dic biét 1a thiéu céc quy trinh dwgc tham dinh
theo tiéu chuan qudc té va phii hop voi diéu kién kiém nghiém trong nuoc Nhu ciu xay dung phuong phap
kiém nghiém hiéu qua cho thuéc BVTV sinh hoc ngay cang trd nén cip thiét, dic biét trong bdi canh nganh
nong nghiép dang dinh hudng phat trién bén vimg, hiru co va an toan sinh hoc [17].

Viéc phat trién phuong phép real-time PCR nham dinh lwong HearNPV khong chi gitip d4nh gia chinh xac
nong do virus trong ché pham ma con hd trg kiém soat chit lugng san xuat, tidu chuin hoa san pham va tuan
thii cac yéu cau phap 1y ngay cang cao d6i v6i thudc BVTV. Muc tiéu ctia nghién ctru nay 1a xay dung va tham
dinh mot quy trinh real-time PCR dinh lugng HearNPV trong thudc bao vé thuc vat, danh gia cac thong s6 ki
thudt co ban nhu gidi han phat hién, gidi han dinh lugng, d nhay, d6 chinh xac, d6 dac hiéu, do ldp lai va do
tai lap, tir 46 dé xuat mot phuong phap c6 thé ap dung trong thuc tién kiém nghiém.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng/Nguyén li¢u nghién ctru

Nghién ctru dwoc tién hanh trén mau kiém soat chét lwong (Quality Control, QC) la ché pham thudc bao vé
thuc vt sinh hoc dang bot chira HearNPV do Henan Jiyuan Baiyun Industry Co., Ltd. san xuét va dugc cung
cAp théng qua nha phan phdi 1a Cong ty TNHH Néng Sinh. Mau QC dwoc nhap khéu tir Trung Qudc va bao
quan trong diéu kién déng lanh nhiam dam bao tinh toan ven cia virus ciing nhu ndng do cac thé vui virus.
Theo thong tin k¥ thudt do nha san xuét cung cp, ndng d6 cong bd ciia mau QC 13 5,0 x 10'° HearNPV OB/mL
(Certificate of Analysis: HearNPV- Batch No.:250125) .

2.2. Héa chit, thiét bi
2.2.1. Héa chat chinh

Céc héa chét chinh dwoc sir dung trong nghién ctru bao gdm: b kit tach chiét QlAamp MinElute Media K
it (Thermo Fisher Scientific, Hoa Ky); Luminaris HiGreen qPCR Master Mix 2X (Thermo Fisher Scientific,
Hoa Ky); moi tong hop (Integrated DNA Technologies - IDT, Hoa Ky); héa chit ExoSAP-IT PCR Product
Cleanup Reagent (Thermo Fisher Scientific, Hoa Ky) va BigDye Terminator v3.1 Cycle Sequencing Kit dung
cho qué trinh 1am sach san pham PCR trudc khi giai trinh ty gen; dng PCR chuyén dung cho real-time PCR
(Thermo Fisher Scientific, Hoa Ky) va cac hoa chat phy trg khac phuc vu qua trinh phan tich.

2.2.2. Thiét bi, dung cu

Céc thiét bi va dung cu chinh dwoc st dung trong nghién ctru gdm: may real-time PCR CFX96 Touch (Bio-
Rad, Hoa Ky); may do quang phé NanoDrop (Thermo Fisher Scientific, Hoa Ky); may ly tim lanh MIKRO
220R (Hettich, Piic); may ly tim mini spindown (GeneReach, Dai Loan); may lic vortex (IKA, Ptc); kinh
hién vi quang hoc (Olympus, Nhat Ban); budng dém hong cau Neubauer (Marienfeld, Dirc) cling cac thiét bi
va dung cu phu tr¢ khac.

2.3. Phuong phap nghién ciru
2.3.1. Tinh sach va dinh lwong HearNPV bang buong dém hong cdu
Tién hanh ly tim mau v&i tc d6 1.500 vong/phiit trong 5 phut dé loai bo dich méi truong. Céc lan tiép theo
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duoc tién hanh sau khi pha lodng bang nudc cit vo tring hodc dung dich SDS 0,1%, sau dé ly tim & toc do
1.500 vong/phut trong 5 phit va gan bo phan dich ndi. Phan cin mau tring duc chira thé viii virus sau d6 dugc
hoa tan trong nudc cat vo trung dé tao thanh huyén phu virus [13].

Huyén phu virus sau d6 dugc pha lodng thap phan ndi tiép va lwa chon d6 pha lodng phu hop dé dinh luong
bang budng dém hong cau. Pat va an c¢b dinh lamen 1én trén ciing ctia budng dém. Nho 10 uL huyén phu chira
OB virus vao mép cuia tim lamen phil. Chd cho dén khi chat 16ng duoc hiit hoan toan vao budng dém nho hién
tuong mao dan. Bé mit cua ludi phai dugc bao phii hoan toan bai huyén phu virus. Tién hanh dém tai 5 6
vuong 16n, kich thude mdi 6 vudng 16n 1a 1 x 1 mm. Mdi mau dugce dém lap lai 3 1an doc 1ap; mdi lan lap sir
dung huyén phu da dugc tron déu trude khi dém. Tién hanh tinh toan két qua theo cong thirc dudi day:

Tong s6 thé vii (OB) trén mL = S6 OB trung binh trén mot 6 vudng 16n x hé s6 pha loang x 10*

2.3.2. Ky thudt tach chiét DNA va gidi trinh tir gen

DNA virus HearNPV duoc tach chiét theo quy trinh cua bo kit QIAamp MinElute Virus. Nong d6 DNA
téng s6 cia HearNPV dugc dinh luong bang may Nanodrop tai budc song 260 nm va c6 mat dd quang ODago
tir 1,8 - 2,0. Dung dich chira DNA dugc bao quan & nhiét do -20°C cho dén khi sir dung.

Kiém tra trinh tu ciia doan gen dich theo quy trinh ciia bg kit BigDye Terminator v3.1 Cycle Sequencing
nham khing dinh mau ddi chimg duong. Thyc hién giai trinh tu doan gen dich HanDNApo/ ma héa DNA
polymerase ctia HearNPV c6 kich thudc 79 bp bang cip mdi dac hiéu [14]. Trinh tw DNA tuong tmg véi gen
dich duoc tién hanh so sanh d¢ twong dong véi dir liéu ctia ngan hang GenBank Hoa Ky bang cong cu Blast
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

2.3.3. Binh heong virus trong thuéc BVTV sinh hoc bang real-time PCR

Trong nghién ciru nay, phuong phap real-time PCR dugc xay dung dya trén viéc khuéch dai doan trinh tu
HanDNApol c6 kich thuéc 79 bp. Phan tmg st dung trinh ty mdi bao gém: mdi xudi (5~ -
CATTGCCAACAGTATTTACGGATATT-3"), mdi ngugc (5'-TTCTCTACCGATCTTGGTGATGTAAT-3’
), dugc tham khao tir nghién ciru cua tic gia Pedrini va cong sw (2011) [14]. Thanh phan phan tmg real-time
PCR gdm Luminaris HiGreen qPCR Master Mix 2X, m&i mdi v&i nong do cudi 10 uM, DNA khuén (100 -
200 ng) va nuéc khong chira nuclease, voi tong thé tich phan tng 14 25 pL. Phan tmg real-time PCR duoc thuc
hién véi chuong trinh nhiét gdm: 50°C trong 2 phut, 95°C trong 5 phut; 45 chu ky gdm 95°C trong 30 gidy va
62°C trong 1 phut. Sau khi khuéch dai, tién hanh quan sat dudng cong ndng chay tir 60°C dén 95°C dé kiém
tra tinh ddc hiéu cua san phém.

2.3.4. Tham dinh phirong phdp

Céc thong s6 thim dinh phuong phéap duoc xay dung theo tiéu chuan ISO 22118:2011 va Hudng dan vé
tiéu chi hiéu ning va tham dinh phuwong phap phéan tich DNA dic hiéu va protein dic hiéu trong thuc pham.
Céc chi tiéu danh gi4 bao gdm: giéi han phat hién (LOD), d6 chinh xac (AC = 90%), d6 dic hiéu (SP = 90%),
d6 nhay (SE = 90%), gidi han dinh luong (LOQ), d6 1ap lai (= 25%) va do tai 1ap (< 35%).

3. KET QUA VA THAO LUAN
3.1. X4c dinh va dinh lwgng HearNPV bing budng dém héng ciu

Mau QC HearNPV duoc dinh luong so bo bang phuong phap dém truc tiép s dung budng dém hdng ciu
nhim wdc tinh mat d§ OB virus trong ché phém. Mau sau khi tinh sach va pha loang dén 107 duoc tién hanh
dém tai 5 6 vuong 16n va thi nghiém dugc lap lai 3 1an (L1 - L3) dé dam bao d9 tin cay cua két qua. Bang 1
thé hién két qua dinh lugng cua cac lan thir nghiém.

Bing 1. Két qua dinh lwong va quy doéi mdt dé OB HearNPV bang buong dém hong cau

So lan So thé vui virus déem dwgc So dém OB ; N
thir nghiém tai 5 vi tri 6 vudng lé‘n. trung binh Nong d¢ OB (OB/mL)
L1 43; 62; 70; 25; 54 50,8 5,1 x 1010
L2 30; 64; 52; 42; 61 49,8 5,0 x 1010
L3 68; 55; 25; 39; 64 50,2 5,0 x 1010
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Két qua tai Bang 1 cho thay s lugng OB virus giita céc 6 trong ciing mot lan lip c6 sy dao dong twong d6i
1d rét. Mirc bién thién nay phan anh su phan b khong hoan toan ddng déu cia virus trong huyén phi. Tuy
nhién, gia tri trung binh giita cac 1an lap lai tuong d6i on dinh, dao dong trong khoang 49,8 - 50,8 OB/6 vudng,
cho thiy sy phu hop dé st dung lam dir liéu dinh lwong tham chiéu trong nghién ctru. Khi quy d6i theo cong
thire chuan ciia budng dém Neubauer, mét d6 thé viii HearNPV thu dwoc nam trong khoang 5,0 x 1010 dén 5,1
x 101° OB/mL, phi hop v&i ndng d6 do nha san xuét cong bd déi véi mau QC 1a 5,0 x 10'° OB/mL

Dé x4c nhan sy hién dién cia HearNPV, nhom nghién ctru tién hanh giai trinh ty doan gen HanDNApo!/
ctia HearNPV nham dinh danh chinh xéc tic nhéan co trong mau thir. HinDNApol dugc lwa chon lam gen dich
do 12 gen thiét yéu, ton tai & dang don ban sao trong hé gen baculovirus, c6 mirc d6 bao ton cao giira cac ching
HearNPV nhung van dam bdo tinh dic hiéu so véi cac nucleopolyhedrovirus khac, pht hop véi muyc tiéu xay
dung phuong phép [14, 18]. Hinh 2 cho thay trinh ty thu dugc c¢6 mirc d6 trong ddng cao véi trinh ty tham
chiéu cua ching HearNPV mi KJ701029.1, véi dd bao phii 100% va mic do tuong dong 99%. Két qua thu
dugc khang dinh mau virus st dung trong nghién ctru 1a HearNPV va du diéu kién 1am mau déi chimg duong
dé xay dyng va thim dinh phuong phép real-time PCR.

Helicoverpa armigera nucleopolyhedrovirus strain LB1, complete genome
Sequence ID: KJ701029.1 Length: 131966 Number of Matches: 1

Range 1: 61796 to 61864 GenBank Graphics

Score Expect Identities Gaps Strand
122 bits(66) Se-24 68/69(99%) 0/69(0%) Plus/Plus
Query 11 AGTATTTACGGATATTTTGGAATTTTTTTCAAACCGCTCGLCAATTACATCACCAAGATC 7@

Sbjct 61796 AGTATTTACGGATATTTTGGAATTTTTTTTAAACCGCTCGCCAATTACATCACCAAGATC 61855
O 1)1

Sbjct 51856 GGTAGAGAL 61864
Hinh 2. Két qua so sanh dit liéu gidi trinh tw gen véi dit liéu trén GenBank

3.2. Thim dinh phwong phap

Qua trinh thim dinh phuong phap st dung thong s quy dinh theo tiéu chuén ISO 22118:2011 va Huéng
dan vé tiéu chi hiéu ning va thdm dinh phwong phéap phan tich DNA va protein dic hiéu trong thuc phdm. Céac
thong sb can tién hanh xé4c dinh bao gém: gidi han phat hién (LOD), gidi han dinh luwong (LOQ), d6 chinh xac
(AC = 90%), d6 nhay (SE = 90%), d6 déc hiéu (SP = 90%), d6 lap lai ( < 25), 46 tai 1ap ( < 35) [18].
3.2.1 Kiém tra kha ndng khuéch dai gen HanDNApol

Két qua ¢ Hinh 3 cho thiy tin hiéu huynh quang khuéch dai gen HanDNApol trén méau dbi chimg duong
tai néng dd 10° OB/mL xuét hién dudi dang duong cong khuéch dai dién hinh, véi gia tri Ct khoang 17. Nhiét
d6 nong chay (TM) cua cap mdi dat 73,0°C (Hinh 4). Diéu nay ching to cip mdi sir dung trong nghién ciru
hoat dong tdt, ddc hiéu v6i doan gen dich HanDNApol.

Amplification
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Hinh 3. Tin hiéu khuéch dai doan gen HanDNApol [14].
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Hinh 4. Nhiét do nong chay (Tm) ciua cap moi dic hiéu doan gen HanDNApol
3.2.2. Tham dinh phirong phdp
a) G161 han phat hién cia phuong phap
»Gic’yi han phat hién’ cua phuong phap (LWOD) dugc tinh theo ndng do OE} thip nh‘ét trong mau thir, tai d6 toi
thieéu 90% mau cho két qua duong tinh. B¢ xac dinh LOD, DNA tach chiét tir huyén phu virus c6 mat 46 OB
khac nha}u: 10°, 108, 107, 106, IQS, 104, 10%, 102 va 10' OB/mL dugc dung lam khuon trong phan tng real-time
PCR. Két qué thu dugc dugce the hién trong Hinh 5.
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Hinh 5. Khdo sat gioi han phat hién cua phuwong phap real-time PCR voi
cdc mdu thir ¢6 nong dg khéac nhau (10" - 10° OB/mL)
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Hinh 6. Tin hiéu khuéch dai ciia 10 lan lap lai phan wng real-time PCR tai néng dé mau thir 10° OB/mL
Khéo sat gii han phat hién cho thay voi DNA tach chiét tir ndng do virus 102 OB/mL, ngudng chu ky Ct
dat x4p xi 35. Két qua nay cho thay nong d6 virus 10> OB/mL dugc du doan 1a ngudng thdp nhit ma phuong
phap nay co thé phat hién chéc chan sy hién dién cta gen HearNPVpol. Dé xac nhan LOD, phan tng dugc lap
lai 10 1an véi DNA tach chiét tir mau c6 ndng do 10> OB/mL. Két qua thu dugc dugc trinh bay trong Hinh 6
va Bang 2.
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Bing 2. Gid tri chu ky nguéng (Ct) trong 10 lan Idp lai phan ing real-time PCR véi
mau thit 6 nong dg 10° OB/mL.

Miu Gia tri chu ky nguéng (Ct)
HearNPV (+) 102 OB/mL — 1 35,72
HearNPV (+) 10 OB/mL — 2 35,74
HearNPV (+) 10> OB/mL — 3 35,65
HearNPV (+) 10> OB/mL — 4 35,09
HearNPV (+) 10> OB/mL — 5 35,05
HearNPV (+) 10> OB/mL — 6 34,48
HearNPV (+) 10> OB/mL — 7 35,20
HearNPV (+) 102 OB/mL — 8 35,32
HearNPV (+) 102 OB/mL -9 35,48
HearNPV (+) 102 OB/mL — 10 35,65

Két qua thir nghiém ¢ nong d6 10> OB/mL ciia mau thir cho thy ti 1¢ phat hién 1a 100%. Do d6, LOD ctia
phuong phéap duoc xac dinh 1a 10> OB/mL.
b) B¢ chinh xac, d¢ dac hi¢u va d6 nhay cta phuong phap

bé xac dinh céc thong s6 do chinh xac (AC), do dic hiéu (SP) va do nhay (SE) cua phuong phap, hai nhém
mau duoc dua vao thir nghiém bao gdm: nhém 1 - miu chira HearNPV, nhom 2 - mau khong chira HearNPV.
Két qua thu duoc tir phan tng real-time PCR cta hai nhém mau nay dugc thé hién trong Hinh 7 va Bang 3.

Amplification
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Hinh 7. Tin hiéu khuéch dai dién hinh cia 2 nhém madu
(nhém 1: mau c6 chira HearNPV, nhém 2: mau khéng chira HearNPV)

Bing 3. Gid tri chu ky nguong (Ct) ciia hai nhém mau

STT Tén miu _ Ngudng chu ky Ct Tén miu _ Nguéng chu ky Ct
Nhém 1: Mau cé chira HearNPV Nhém 2: Mau khong chira HearNPV
1 HearNPV -1 17.23 Mau d6i chimg — 1 NA
2 HearNPV -2 17,12 Mau dbi chimg — 2 NA
3 HearNPV — 3 20,34 Mau d6i chimg — 3 NA
4 HearNPV — 4 20,29 Méu db6i chimg — 4 NA
5 HearNPV — 5 23,26 Méu d6i chimg — 5 NA
6 HearNPV — 6 23,49 Mau dbi chimg — 6 NA
7 HearNPV -7 27,24 Mau db6i chimg — 7 NA
8 HearNPV -8 27,23 Mau d6i chimg — 8 NA
9 HearNPV -9 31,54 Mau d6i chimg — 9 NA
10 HearNPV — 10 31,73 Miu db6i chimg — 10 NA
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Két qua thu duge trong Hinh 7 va Bang 3 cho thiy nhém s6 1 gdm cac mau chira HearNPV ¢ nong d6 10°
- 10° OB/mL déu xuét hién tin hiéu khuéch dai véi chu ky ngudng Ct khoang 17 - 31 va Tm cta cap moi dat
73°C. Nhém s6 2 gdm 10 méu ddi ching khong chira HearNPV khong phét hién bét ky tin hi¢u khuéch dai
gen nao. Tir @6 cho thdy phuong phép real-time PCR sir dung cap moi dic hidu cho HearNPV ¢6 d6 chinh xac,
d6 dac hi¢u va do nhay dat 100%.
¢) Gidi han dinh lugng
Tir mau c¢6 ndng do virus thap nhat ma phuong phap nay c6 thé phat hién, nhom dé tai tién hanh thir nghiém
tinh toan d6 1ap lai va do tai lap, nham xéc dinh gi¢i han dinh lugng cta phuong phap (Hinh 8).
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Hinh 8. Tin hiéu khuéch dai lap lai 10 lan tai né‘ng dé HearNPV tai 10° OB/mL
Két qua tir Hinh 8 cho thay két qua thir nghiém I3p lai 10 phan tmg real-time PCR dugc thyc hién trén mau
virus ¢6 ndng d6 10> OB/mL cho ty 1& phat hién 14 100% va cac gia tri ngudng tin cdy. Tir d6, c6 thé két luan
gi6i han dinh luong cuia phuong phép 1a 102 OB/mL.
d) D¢ lap lai, do tdi lap cua phwong phdp
Dé tién hanh xéac dinh do lap lai (RSDr) va dé tai 1ap (RSDR) cua phuong phap, cac thi nghlem dugc tién

hanh lap lai 5 1an/mAu va duoc thyuc hién trong didu kién tai lap trén 2 kiém nghiém vién. Két qua thu dugc
duoc thé hién trong Hinh 9.

Amplification Amplification
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Cycles Cycles
S6 1an l3p lai 5 ) < S6 1an 1ap lai 5 ) <
(Ngwdisbd 1) 1 - 3 4 - (Ngwdi s6 2) 1 - 3 4 -
Ct 36 3541 34,93 35.05 35.15 Ct 35.98 35.05 35.51 35.16 36.03
Tm{°C) 73 73 73 73 73 Tm{°C) 73 73 73 73 73

Hinh 9. Tin hiéu khuéch dai va gid tri chu ky ngudng cia 5 lan lap lai véi méu thir ¢é nong do
10? OB/mL ciia hai kiém nghiém vién

Dua trén Hinh 9, v&i DNA tach chiét tir mau c6 ndng d6 10 OB/mL, phan tmg real-time PCR cho thay két
qué gitra cac lan 3p c6 sy twong dong cao & ca hai kiém nghiém vién, phan anh tinh 6n dinh va do tin cay cia
hé thong phan tng trong diéu kién khao sat. Gia tri Ct ciia kiém nghiém vién 1 dao dong trong khoang 34,93 -
36,00 (Ct trung binh 35,31; SD = 0,41), trong khi kiém nghiém vién 2 ghi nhan gid tri Ct trong khoang 35,05
- 36,03 (Ct trung binh 35,55; SD = 0,41). Su chénh léch Ct trung binh gitra hai kiém nghiém vién la rat nho,
cho thay anh huong cua yéu td ngudi thao tac dén két qua phan tich 1a khong déng ké.
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Két qua danh gia do lap lai theo tiéu chi do léch chuan twong d6i (RSD) dya trén huéng dan cua ISO
22118:2011 cho thay gia tri RSD ciia kiém nghiém vién 1 va 2 lan luot 14 0,0033 va 0,0035, déu thap hon
ngudng chap nhan 0,25. Diéu nay ching to muc do phan tan cia két qua thap va do lap lai cua phép thir dat
yéu cau. Pong thoi, do tai 1ap giita hai kiém nghiém vién dat gia tri 0,0047, thoa man tiéu chi nho hon 0,35,
kh'fmg dinh d¢ chum gitta nhitng nguoi thyc hién la tdt va bién thién gitlta cac lan thao tac 1a khong dang ké.
Bén canh d6, phan tich dudng cong néng chay cho thay gia tri Tm dong nhat & muc 73,0 C trong tat ca cac 1an
1ap, chimg minh san pham khuéch dai c6 d6 dic hiéu va d6 6n dinh cao.

3.3. Xdy dung dwong chuin

Phuong phap dinh lugng dugc xac dinh dya trén moi lién hé tuyén tinh giita mat d virus trong mau va gia

trj Ct twong tng. Trén co s phan mém cua thiét bi, dwong chuan duge xay dung nhu trong Hinh 10.

Standard Curve
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Hinh 10. Puong chudn xdy dung tir DNA tach chiét tir mau thir ¢6 nong dé 10° dén 107 OB/mL

Két qua cho thiy dudng chudn c6 twong quan tuyén tinh cao véi gia tri R? dat 0,995, d6 déc = -3,572 va
hiéu qua khuéch dai E = 90,5%. Nhu vy, dudng chuan cua phan tmg real-time PCR trong nghién ctru ndy cho
két qua dang tin ciy. Pudng biéu dién chudn duoc biéu thi bang mot ham sé biéu thi mdi twong quan tuyén
tinh giira chu ky ngudng (Y = Ct) vdi logl0 cua sb lugng OB ban dau (X = logl10 Sq). Ham s6 d6 1a: Y = -
3,572X +50,35. Tir ham s6 nay, tri s6 OB ban dau Sq (Starting quantity) dugc xac dinh sir dung cong thirc: Sq
= 10[(Ct —50,35)/-3,572].

4. KET LUAN

Két qua dinh luong so bd bang budng dém hong cau Neubauer v6i hé sé pha loang 10° cho nong d6 OB
trung binh ctia HearNPV x4p xi 5,0 x 10'° OB/mL, phu hop v6i ndng do cong bd cua nha san xuit va duoc st
dung lam gia tri tham chiéu cho qué trinh xay dung phuong phap real-time PCR.

Trén co s& d6, phwong phap real-time PCR nhdm dich gen ma héa DNA polymerase cua virus HearNPV
da dugc xay dung voi gidi han phat hién va gidi han dinh lugng d(“)ng thoi dat 10> OB/mL; cac chi tiéu do
chinh xac, d§ dac hi¢u va do nhay déu dat 100%. Buong chuén thé hién mbi tuong quan tuyén tinh chat ché
giita gia tri Ct va log ndng do virus ban dau (R?=0,995), véi hiéu suat khuéch dai 90,5%, dap ung cac tiéu chi
chap nhan theo ISO 22118:2011.

Tbng hop cac két qua cho thy phuong phép real-time PCR dugc dé xudt co do tin cdy va tinh 6n dinh phu
hop, c6 tiém ning tng dung trong kiém soat chat lugng va dinh lugng HearNPV trong céc ché pham thude bao
vé thuc vét sinh hoc, gop phan nang cao hiéu qua quan 1y va sir dung cac ché pham virus trong san xuat néng
nghiép bén viing.
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