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TOM TAT

Tomato necrotic ringspot virus (TNRV) 1a virus gay ra bénh dém vong trén ca chua méi duge phat hién gan day.
Céc nghién ctu lién quan dén viéc phat hién virus nay hién van con han ché vé s6 luong va chu yéu tap trung ¢
muc do dinh tinh. Bai bao nay trinh bay két qua phat hién va dinh lugng TNRV bang k§ thuat real-time RT-PCR.
Trong d6, trinh tw gen nucleocapsid protein cua virus dwoc st dung cho thiét ké mdi va thiét lap phan tng real-
time RT-PCR. Két qua cho thay phan tng real-time RT-PCR c6 kha ning khuéch dai va dinh lugng virus thong
qua phan doan gen c6 kich thudc 101 bp va turong ddng 98% Vi trinh tu gen da duoc cong bé cua TNRV. Phan
ng ¢6 gidi han dinh lrong dat mirc 1000 ban sao/puL dya trén duong chudn (y = -3,22x + 38,87) c6 hé sé tuong
quan R? = 0,99. Két qua ap dung phan tng da thiét 1ap cho viéc phét hién va dinh luong virus TNRV trong 10
mau ca chua thu thap tr dong rudéng da xac dinh dugc 02 mau cd su hién dién cua cua virus voi gia tri dinh
luong cao nhét dat muc 2,48 x 108 sé ban sao/pL. Két qua nay cho thdy phan ng real-time RT-PCR duoc thiét
lap trong nghién ciru ndy c6 thé duoc ap dung vao thuc té dé hd tro cho cong tac quan 1y virus gay bénh trén ca chua.

Twr khéa: Bénh virus, ca chua, nucleocapsid protein, Tomato necrotic ringspot virus, real-time PCR.

MO DAU

Ca chua (Solanum lycopersicum L.) la mét loai cay trdng c6 gia tri kinh té dang dwoc tréng phd bién tai Viét Nam.
Dién tich trdng ca chua hang ndm dat 15.000-17.000 ha véi néng suét wéce tinh khodng 15 - 17 tAn/ha va hon
30 tAn/ha dbi v&i mot sb ving chuyén canh (Tuan, Mao, 2015). Tuy nhién, ca chua lai kha nhay cdm véi cac loai
bénh do ndm, vi khuan va virus gay ra (Jolly, 2016). Tomato necrotic ringspot virus (TNRV), |& virus thuéc nhém
Tospovirus, gay ra bénh dém vong trén cay ca chua, dwoc phat hién 1an dau tién tai Thai Lan (Seepiban et al.,
2011; Chiemsombat et al., 2010). TNRV dwogc phat hién tai Viét Nam vao nam 2021 (Hoang Viét Hau et al.,
2021) va hién dang tiép tuc gay hai trén nhiéu khu vuc tréng ca chua. Phwong phéap phat hién TNRV dang duoc
st dung hién nay chd yéu Ia dinh tinh théng qua ELISA, RT-PCR ho&c ELISA-RT-PCR (Channarong Seepiban et
al., 2011; Hoang Viét Hau et al., 2021; Saengsoon Charoenvilaisiri et al., 2014), do d6 khéng thé xac dinh duwoc
lwgng virus cé trong mau. Tréi lai, real-time RT-PCR 1a phwong phap co thé dbng thdi phat hién va dinh lwong
virus véi dd nhay cao (Jeong et al., 2014) va da dwgc s dung trong nghién ctru kidm soét virus gay bénh trén
cay tréng (Nageswara-Rao et al., 2013). Viéc ap dung real-time RT-PCR dé phéat hién va dinh lwgng TNRV sé
gilp nang cao hiéu qua kiém soat virus nay. Nghién ctru nay dwoc thwe hién véi muc dich thiét 1ap quy trinh phat
hién va dinh lwong TNRV dwa trén trinh tw gen nucleocapsid protein bdng phwong phép real-time RT-PCR.

NGUYEN LIEU VA PHUONG PHAP
Thu thap nguén mau nhiém virus

MAu l4 dwoc thu thap dwa trén cac triéu chirng dac trwng cla bénh ddm vong ca chua (14 xoan, nhan nheo, cé
ddm xanh dam den xen v&i xanh vang, mat dudi 1a c6 cac débm den hoai tl) (Seepiban et al., 2011;
Chiemsombat et al., 2010) tai cac vwon trdng ca chua & Lam Dbéng. Sau khi thu thap, mau dwoc rira sach véi
nwéc, bdo quan & nhiét dd -80°C trong ti &m sau (Sanyo, Nhat Ban).

Chung vi khudn NEB 10-beta Competent E. coli dwgc st dung cho thi nghiém nhan dong gen (kém theo bd Kit
NEB PCR Cloning).
Thiét ké méi phat hién virus

Mbi phét hién virus dwoc thiét k& dwa trén trinh tw gen cla virus dwoc cong bd trén ngan hang gen GenBank
(FJ946835, HM113532, FN995637, FN806775, FJ947153, KY563368) sau khi tién hanh so sanh dé& chon loc
viing bao tén. Sau d6, khd ning bat cap cla mdi v&i cac trinh tw gen cla cac virus khac dwoc kiém tra bing
phan mém Blast NCBI.

82



HOI NGH| KHOA HOC TOAN QUOC VE CONG NGHE SINH HQC 2024

Ly trich RNA virus va khuéch dai gen

RNA dwoc ly trich tv mau 14 ca chua (0,1 g) nhiém virus bang b Kit GeneJET Plant RNA purification mini
(Thermo Fisher Scientific, Hoa Ky) theo hwéng dan cha nha san xuét. RNA thu dwoc sau ly trich s& dwoc pha
lodng dén ndng d6 100 ng/uL dé st dung cho khuéch dai trinh ty gen nucleocapsis protein. Phan &ng RT-PCR
khuéch dai gen (25 p) gdm c6 1X Dreamtaq Green PCR Master Mix, 2 U/uL RevertAid Reverse Transcriptase,
0,4 U/uL RiboLock RNase Inhibitor, 0,4 pM méi loai mdi xudi va mdi nguoc, va 4 ng/uL RNA mau. Chwong trinh
RT-PCR bao gébm 1 chu ky & 50°C/15 phat; 1 chu ky & 95°C/2 pht; 40 chu ky & 95°C/30 giay, T./30 giay,
72°C/60 gidy va 1 chu ky & 72°C/5 phut, véi T, 1a nhiét d6 bt cap mdi dwoc thiét lap thdp hon nhiét do néng
chay 3°C. San phdm PCR dwoc dién di trén gel agarose (1,5%) trong 30 phit/100V, sau dé nhudém véi Ethidium
Bromide (0,4 pg/mL) trong 30 phit va quan sat trén may chup gel (Geldoc, Biorad, Hoa Ky).

Dong héa va kiém tra trinh tw gen

Phan doan gen muc tiéu dwoc gén vao vector pMiniT™™ 2.0 (st dung Kit NEB® PCR Cloning), sau d6 bién nap
vao vi khudn NEB 10-beta Competent E. coli bang phuong phap sbc nhiét. Vi khun sau bién nap dwoc sang loc
trén méi trwéng LB rén bd sung 100 mg/L ampicillin, & 37°C trong 24 gid truwdc khi kiém tra bing phan (ng PCR
khuadn lac (st dung mdi Cloning Analysis Primer, F: 5-ACCTGCCAACCAAAGCGAGAAC-3, R: 5'-
TCAGGGTTATTGTCTCATGAGCG-3'). Cac dong vi khudn thu nhan sau bién nap dwoc tach plasmid (s& dung
Kit DNA-Spin™ Plasmid DNA Purification, iNtRON, Han Quéc) va gri mau giai trinh tu.

Chuan bi mau DNA plasmid

Plasmid mang doan gen muc tiéu dwoc st dung lam mau chuén xac dinh ham lwgng DNA va tinh sé lwgng ban
sao gen theo céng thirc (Staroscik, 2018):

Khoi lwong DNA X 6,022 x 1023
Chiéu dai doan gen x 1 x 10° X 650

S6 ban sao gen =

Trong dé: Bon vi khéi lurong DNA: ng, chiéu dai doan gen: bp.

DNA plasmid sau khi xac dinh sé ban sao sé duoc pha lodng thanh cac mau c6 néng do tir 10° dén 10° ban
sao/pL theo hé so bac 10.

Thiét lap phan rng va dwng dwong chuén cho real-time PCR

Phan &ng real-time RT-PCR khuéch dai trinh tw gen muc tiéu trong mau RNA duoc thiét [ap véi thé tich 25 pL,
bao gdm 1X Maxiam SYBR Green/Rox gPCR Master Mix, 2 U/uL RevertAid Reverse Transcriptase, 4 U/uL
RiboLock RNase Inhibitor, 0,4 uM méi loai mdi xubi va mdi ngwoc va 0,4 ng/uL RNA mau. Phan (ng dwoc thuc
hién véi 40 chu ky khuéch dai (tbng hop cDNA: [50°C/15 phut]; khuéch dai cDNA: [95°C/2 phut]; 40 x [95°C/30
giay, 54°C/30 giay, 72°C/60 giay]; [95°C/10 giay, 65°C 1 phat, 97°C 1 giay]; [37°C 30 giay]) va phan tich két qua
trén may real-time PCR (LightCycler® 96, Roche).

Budng chuén dwoc xay dwng dya trén gia tri bién thién chu ky nguéng (ACt) va log (ban sao/uL) twong tng cla
mau thu duoc tlr phan (ng real-time PCR (c6 thanh phan va chwong trinh nhiét twong tw E)hé,\n khuéch dai cDNA
clia phan tng real-time RT-PCR) khuéch dai mau cac mau DNA plasmid c6 ndng do tir 10* dén 10° ban sao/jL.
Tao mau chuan RNA

MA&u RNA ly trich twr 14 ca chua nhiém bénh (dugc xac dinh trwoce do b&ng RT-PCR) dwoc dinh lwong béng phan
u’ng real-time RT-PCR dé xac dinh nong d6 virus c6 trong mau, sau do pha lodng thanh cac mau c6 nong d6 tw
10° dén 10° ban sao/pL theo hé sé bac 10.

Xac dinh ngwéng phat hién (LOD), gi¢i han dinh lwgng (LOQ) va xac dinh kha nang dinh lweng thuc té
cua phan tng real-time RT-PCR

LOD dwoc xac dinh bang cach Iap lai 3 1an phan tng real-time RT-PCR trén cac mAu RNA c6 ndng dé tir 10° dén
10° ban sao/uL. Xac dinh ndng do thap nhat ma phan tng co thé phat hién dwoc va Iap lai 10 lan phan (ng real-
time RT-PCR cho trvong hop nay. LOD sé dwoc xac lap neu tat ca 10 lan 13p lai deu cho két qua dwong tinh.
Néu so6 lan cho két qua dwong tinh nhé hon 10, thye hién lai viéc xac dinh LOD véi mau cd nong d6 cao hon lien ke.

LOQ dugc xac dinh trén mau c6 nbng dd biét trude (bao gom mét mau & mirc LOD va hai méu cao hon LOD) bang
cach Iap lai 10 lan phér) trng real-time RT-PCR dinh Iwong. Dwa vao két qua dinh lwgng, tinh d6 léch chuan (SD) va
dé léch chuén twong déi (RSD) theo cong thirc (European Network of GMO laboratories, 2011):

ZXiZ — (ZXi)Z

_ . _SD

SD = |[————— vaRSD =—=x100
n—1 X

V&i SXP: t6ng binh phwong céc gia tri do duoc tai mét gia tri s6 ban sao cho trudc; S Xi: téng céc gia trj do duwoc
tai mét ndng dé; n: sé 14n 1dp lai tai mét ndng do; X: gia trj trung binh cac 14n do duwoc tai mét ndng dé: X = %
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Néng d6 mau thap nhat ma tai d6 phan &ng cho két qua dwong tinh va co gia tri RSD < 25% dwoc xac dinh la LOQ.

Khé nang dinh lwong thuc té cta phan tng real-time RT-PCR dwoc danh gia thong qua viéc dinh lwong virus

TRNV trén mau thu thap.
KET QUA VA THAO LUAN

Thiét ké méi

Két qua so sanh céc trinh tw gen nucleocapsis protein da duwoc cdng bé cta virus TNRV cho thay ving trinh tu tr
vi tri nucleotide 258 dén 341 (theo trinh tw FN995637) cé sw twong dpng gitra cac trinh ty I&n hon so voi cac
vung con lai (Hinh 1). Do d6, vung trinh tw nay da dwoc chon dé thiét ké moi.
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CTAGCTGTTCCAGGTGAGCTAGTCTTCAAAATAGCTGTTGCAGAT TCGAACAATTTCTTC
CTAGCTGTTCCAGGTGAGCTAGTCTTCAAAATAGC TGTTGCAGAT TCGAACAATTTCTTC
GAAGCTACACCAGGGT TCAGCTTTTCTAAATTCTATGATGAAAACAAACA - -
GAAGCTACACCAGGAT TCAGCTTTTCTAAATTCTATGATGAAAACGAAC,
GAAGCTACACCAGGAT TCAGCTTTTCTAAATTCTATGATGAAAACAAAC
GAAGCTACACCAGGAT TCAGCTTTTCTAAATTCTATGATGAAAACAAAC,
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--CGAGCAACCTTACA--- -~~~ TAGCTGTTCATATGTAGAAAAGTTTTTTATTCCGAGA
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TTCTGACACTGCTGATGAAAAGACATGGACAT TCAAGAGAACTGAAGCTGTCCTTAGAGT
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TTCTGACACTGCTGATGAAAAGACATGGACAT TCAAGAGAACTGAAGCTGTCCTTAGAGT
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GAGACTGGACAATAAAGGCAAAGGACCGCCGACACACAGCATCAGCCTGGTTGCACAGGA
GAGACTGGACAATAAAGGCAAAGGACCGCCGACACACAGCATCAGCCTGGTTGCACAGGA
TCTCATGGCAAAGATGGTTGAAGAATGCACAACCCAGAAACT
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Hinh 1. Két qua so sanh céc trinh tw gen nucleocapsis protein ciia TNRV da dwoc cong bé trén ngan hang gen NCBI

Mbi duoc thiét ké vai chiéu dai 21 dén 23 nucleotide, ty 16 %GC tr 42,86 dén 43,48%, nhiét do nong chay ti
58,05 den 58,94°C (Bang 1) va dvoc dy doan co6 kha nang phat hién dwgc cac ching virus khac nhau do duoc
thiét ké trén vung twong dong gitra cac trinh ty da cong bo.

Bang 1. Trinh tw va c4c théng sb co ban cia moi dworc thiét ké

Tén Trinh tw (5’ - 3’)

Pb dai %GC

Tm (°C) San pham (bp)

TCTGACACTGCTGATGAAAAGAC 23 43,48

TNRV

AGTTTCTGGGTTGTGCATTCT

21 42,86

58,94
58,05

101

Két qua phan tich kha nang bat cap voi cac trinh ty gen virus cong b trén NCBI (Hinh 2) cho thay méi chi c6 kha
nang bat cap v&i cac trinh tw gen TNRV ma khdéng hé bat cap vai trinh tw gen cla cac virus khac (Hinh 2); dieu

nay cho thay méi cé tinh d&c hiéu cao.

Khuéch dai phan doan gen muc tiéu cua virus

Phan ng RT-PCR da khuéch dai dwoc phan doan DNA xuét hién & & vi tri khoang 100-200 bp, phu hop véi san
pham du kién (101 bp) cGa cap méi TNRV (Hinh 3). Két qua nay buéc dau cho thay da khuéch dai duwoc phan doan
gen phu hop véi phan doan gen muc tiéu. Tuy nhién, khéng thé chac chan trinh tw da dwoc khuéch dai cé dung 1a
trinh tw gen cdia virus hay khéng vi mdi van cé kha naéng bat cap va khuéch dai mét trinh tw RNA khac cé trong mau
RNA. Vi vay, phan doan DNA (kich thwéc khodng trén 100 bp) ndy da dwoc dong héa va gidi trinh tw dé kiém tra.
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Description Scientific Max Total Query E Per. Acc. Accession
- Name Score Score Cover value Ident Len

Tomate necroti
[NGSROL virls

362 3Bz 100% a7 100.00% arze KY007015.1

a6.2 as.2 100% a7 100.00% 4736 KY007014

"‘“"’J‘:L“““‘“““ 36.2 38.2 100% 47 100.00% 4724

as.2 as.2 100% a7 100.00% 4716 E947182

34.2 342 B4% 19 100.00% 4725 ME469049.1

101 bp

Hinh 3. Két qua dién di san phdm RT-PCR khuéch dai gen virus TNRV

Ghi cht: 1. ching am, 2. chiing duong (khuéch dai RNA cda CyMV, 257 bp), 3. kiém chimg PCR (297 bp);
L. thang DNA, 4-8. RNA ly trich ter 14 ca chua

Tao dong va kiém tra trinh tw cia doan gen khuéch dai

Do vector pMiniT 2.0 c6 mang gen khang ampicilin nén sau khi dwoc chén phan doan gen muc tiéu va bién nap
vao vi khuan, cac dong vi khuan bién nap sé phat trién va tao khuén lac trén mai trwdng chiva ampicilin. Két qua
bién nap vé&i sw xuat hién clia cac khuan lac trén méi trwérng LB bd sung 100 mg/L ampicilin cho thdy qua trinh
bién nap da thanh céng. Tuy nhién, d& dam bao vector da dwoc chén ding phan doan gen muc tiéu, cac khuan
lac tiép tuc dwoc kiém tra véi cap mdi Cloning Analysis. K&t qua kiém tra da thu dwoc phan doan DNA cé kich
thuwdc phi hop véi dy kién (410 bp), bao gbm kich thuwéc doan chén (101 bp) va kich thuwéc doan gen plasmid
(309 bp). Biéu nay cho thay cac dong vi khuan dwoc kiém tra c6 mang vector da dwoc chén gen muc tiéu (Hinh 4).

/ \.A
z

Hinh 4. Két qua dién di san pham PCR kiém tra khuan lac v&i cap méi pMiniT™ 2.0
Ghi ch: L. Thang DNA, 1. Ching am, 2-4. M&u khuén lac

Két qua giai trinh tw va so sanh trén ngan hang gen NCBI cho thay doan gen thu dwoc twong ddng 98% véi doan
gen twong tng cla TNRV da duwgc cong bd (Hinh 5); chirng t6 doan gen da khuéch dai dwgc dung la gen
nucleocapsis protein cia TNRV.

Description Scientific Max Total Query E Per. Acc. Accession
- Name Score Score Cover value Ident Len

Tomato necrotic

Tomato necrotic o
Tingspot virus 176 176 100% 6e-40 98.02% 846 KY563368.1

complete cds

Tomalonecrolie ing  ymatg necrotic " .
virus segment S Jomaton 176 176 100% 6e-40 98.02% 3017 MF469050.1
complete sequence 9

Tomato necrotic

(ngSPOLVIS ISORALe. ot pecrotic

T1 NSs protein and . 176 176 100% 6e-40 98.02% 3016 KM887842.1
ringspot virus

nucleocapsid protein

genes, complete cds

Tomato necrotic
ringspot vius isolate oo oL
94 NSs protein and [ ——— 176 176 100% 6e-40 98.02% 3017 KM887841.1

ringspot virus

nucleocapsid protein
genes, complete cds

Tomato necrotic

tngspot vius isclate  Tomafonecrofic 47 176 100% 6e-40 98.02% 3013 MW256415.1
chill-CR segment S,  ringspot virus

complete sequence

Hinh 5. Két qua so sanh trinh tw doan gen khuéch dai vé&i cac trinh tw gen TNRV c6ng bb
trén ngan hang Gen NCBI
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Thiét lap phan tng real-time PCR

Phan tng real-time PCR phat hién TNRV cho san pham khuech dai dwgc thé hién béng duong biéu dién tin hiéu
huynh quang. Trong do, dwong bidu dién tin hiéu cta cac mau déu vwot trén tin hiéu nén (Hinh 6), véi chu ky
nguwdng lan lwot 1a 14,87; 18,69; 23,30. San pham khuéch dai cé nhiét dd néng chdy (Tm) & khodng 77,5°C
(Hinh 7). Diéu nay cho théy viéc thtr nghiém phan tng real-time PCR khuéch dai phan doan gen muc tiéu da

thyc hién thanh céng.

.—-4——'—-’
(-7} ‘_‘__._.'—*""_‘__L—"
£ 2200 3____;,3_.-——:_,;}'
—_—
5 1.100 1 R T i i e
= -
= 0.000 0 IV L <
0.000
4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle

B SYBR GreenI

Hinh 6. Biéu dd khuéch dai phan doan gen muc tiéu dwa trén tinh hiéu huynh quang

Ghi cht: Truc tung (Y) - Cuong dé tin hiéu huynh quang, truc hoanh (X) - sé6 chu ky (Ct). 1. Ching am, 2, 3, 4. M4u RNA

0.001 2, 3,4

dFjdT
=

0.000 ===

66.00 69.00 72.00 75.00 78.00 81.00 84.00 87.00 90.00 93.00
Temperature
B sYBR Green I
Hinh 7. Biéu dd phan tich nhiét doé néng chay phan doan gen muc tiéu
Ghi chi: 1. Ching am; 2, 3, 4. Mau RNA

Thiét lap dweng chuan cho phan tng real-time PCR

Puwong chuén da duwoc thiét lap dwa trén gia tri chu ki nguwdng (Ct) thu ducyc khi thiee hién phan (rng real-time
PCR v&i cac mau chudn co sé lwong ban sao DNA thay déi tLP 10° - 10" ban sao/uL (Bang 2). Phuwong trinh

duwdng chuén cé dang y = —3,22x + 38,87 vé&i hé sé twong quan R?=0,99 (Hinh 8).
Bang 2. Gia tri Ct ctia phan trng khuéch dai gen

M&u (ban sao/pL) Log sé ban sao Ct
10° 6 19,29
10° 5 23,44
10 4 25,65
10° 3 28,96
10? 2 32,30
10 1 35,88
TNRV T e
40
35 &

o =
25 \
& 20 \.\

15
10

0 T T T T T T 1
0 1 2 3 4 5 6 7

Log s& ban sao

Hinh 8. Bidu dd dwdng chuén cutia phan trng khuéch dai phan doan gen muc tiéu
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Xac dinh gi@i han phat hién cta phan wng real-time RT-PCR

V6i 6 mau RNA (c6 ndng do tir 10°-10° ban sao RNA/UL) duoc st dung, phan (rng real-time RT-PCR chi cho tin
hiéu khuéch dai & cac mau c6 néng d6 tir 10° dén 10° ban sao/uL, véi chu ky ngudng c6 gia tri thay dbi tir 26,23
dén 20,91 (Bang 3). Diéu nay cho thay mau cé ndng do thap nhat c6 thé phat hién 12 10° ban sao/jL.

Két qua thuc hién phan (ng 13p lai 10 lan véi m&u c6 ndng do 10° ban sao/pL dé&u thu dwoc tin hiéu khuéch dai &
tat ca cac lan 1ap lai v&i gia tri chu ky nguwdng trung binh & mdc 26,23 (Hinh 9).

Nhw vay, ngwdng phat hién clia phan (ng duoc xac dinh & mirc 10° ban sao/uL. V&i ngwdng phat hién nay, mac
du c6 thé phat hién dwoc sw hién dién cla virus trong cay & giai doan sém nhwng van con thap so véi cac két
gua phat hién cac virus khac trén ca chua nhv Tomato black ring virus, Tomato yellow leaf curl virus (Harper et
al., 2011; Huynh Nguy&n Minh Nghia et al., 2020). M6t thi nghiém t&i wu héa d& nang cao dd nhay cda phan trng
la can thiét trong giai doan tiép theo ctia nghién ciru nay.

Bang 3. Két qua phan rng Real-time RT-PCR khuéch dai gen

S6 ban sao/uL Cty,
10° 20,91 + 0,01
10* 22,97 +0,21
10° 26,23+ 0,58
10? -
10 -
10° -
1.500
@
=S 1
& 1.000
-y
L=
f 0.500 N
0.000 2000 — — -
0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00
Cycle

SYBR Green I
Hinh 9. Biéu db tin hiéu huynh quang khuéch dai gen vé&i mau cé ndng dé 10° ban sao/p
Ghi cht: N. Ching am; 1. M&u 10%ban sao/pL
Xac dinh gi¢i han dinh lwgng cua phan tng real-time RT-PCR

Gigi han dinh lvong cla phép trng real-time RT-PCR dwgc phan tich VO mau & cac ndng do 193, 10%, 10° ban
sao RNA/UL. Két qua cho thdy, gia tri RSD cta phan (ng dat murc thap hon 25% & mau co ndng do 10° ban
sao/pL (Bang 4). Nhw vay, giéi han dinh lwong ctia phan ¢ng c6 thé dwoc xac dinh & mirc 10° ban sao/pL.

Bang 4. Két qua xac dinh giéi han dinh lweng phan tng real-time RT-PCR khuéch dai gen

Se ?;Sysgtlo Y| 58 ban sao thwe nghiém | RSD (%)
10° 5,63 x 10° 18,87
10* 1,29 x 10* 10,05
10° 4,73 x 10° 12,25

Pinh lwong virus trong mau ca chua

Virus c6 trong mau la ca chua dwoc dinh lwong Olua trén trén dwong chuan da th~iét lap va chu ki ngudng trung
binh cta mau th&r nghiém (Bang 5). Trong 10 mau dwoc phan tich, chi c6 02 mau Lb-01 va LB-07 c6 s hién
dién cula virus TNRV v¢i gia tri lan lvot la 8,52 x 10° va 2,48 x 10° s6 ban sao/pL.
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Bang 5. Gia tri Ct trung binh va dinh lwgng twong trng ctia mau la ca chua thu thap

Gia tri dinh lwong

Ki hiéu mau Ct trung binh L
(S0 ban sao/pL)

LD-01 17,36 8,52 x 10°

LDb-02 - -

LD-03 - -

LD-04 - -

LD-05 - -

LD-06 - -

LD-07 9,61 2,48 x 10°
LD-08 - -

LD-09 - -
LD-10 - -

KET LUAN

Da thiét lap dwoc quy trinh phat hién virus TNRV gay bénh trén ca chua bang real-tim,e RT-PCR v@&i nguwdng phat
hién va dinh lvong deu & mirc 10° ban sao/pL. ng trinh phat hién duwoc stv dung dé dinh Iwgng virus trong cac
mau ca chua véi lwong virus dao dong tir 8,52 x 10° dén 2,48 x 10° sé ban sao/jL.
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DETECTION AND QUANTIFICATION OF Tomato necrotic ringspot virus
AFFECTING TOMATO (Solanum lycopersicum) BASED ON NUCLEOCAPSID
PROTEIN GENE

Huynh Nguyen Minh Nghia, Nguyen Thi Kim Thoa, Nguyen Xuan Dung*
Biotechnology Center of Ho Chi Minh City

SUMMARY

Tomato necrotic ringspot virus (TNRV) is a recently discovered virus that causes ring spot disease in tomatoes.
Research for detecting this virus is still limited in quantity and mainly focuses on the qualitative level. This
article shows the results of detection and quantification of TNRV using real-time RT-PCR technology. The viral
nucleocapsid protein gene sequence served as the basis for designing primers and conducting real-time RT-PCR.
The results showed that the real-time RT-PCR is capable of amplifying and quantifying the virus based on a
gene segment (101 bp) with 98% sequence homology to the published gene of TNRV. The reaction has a limit of
quantification of 1000 copies/pL based on the calibration curve (y = -3.22x + 38.87) with a correlation
coefficient of R? = 0.99. The results of applying the established reaction for the detection and quantification
TNV in ten collected samples of tomato from the field identified two samples with presence of the virus with
highest quantification value reaching 2.48 x 10 copies/uL. These findings suggest that the real-time RT-PCR
reaction established in this study can be utilized in practice to aid in managing tomato viruses.

Keywords: Viral disease, nucleocapsid protein gene, Tomato necrotic ringspot virus, real-time PCR.
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