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TOM TAT

Tomato yellow leaf curl Kanchanaburi virus (TYLCKaV) la virus gdy bénh vang xoan la hi¢n dang anh hudng
nghiém trong dén ning sudt va chat lugng ca chua & Viét Nam. Viéc phat hién som va chinh xdc sy hién di¢n
cia TYLCKaV trén ca chua dé phuc vu cho cong tac kiém soat bénh hién dang 1a van d& cip thiét. Nghién ctru
nay thiét 1ap quy trinh phat hién va dinh lugng TYLCKaV dua trén phuong phap Real-time PCR. Theo d6, DNA
virus dugc ly trich tir mau nhiém bénh va khuéch dai bang phan tng PCR véi cip mdi duoc thiét ké dé khuéch
dai mét phan doan gen c6 kich thudc 165 bp cta ving gen ma hoa protein vo. Trinh ty doan gen khuéch dai
dugc dong héa va giai trinh ty dé kiém tra do dic hiéu cia phan Umg khuéch dai trudc khi thiét 1ap phan tmg
Real-time PCR. Quy trinh Real-time PCR da dugc su dung dé€ dinh lugng virus trong cac mau ca chua thu thap.
Két qua cho thiy da khuéch dai dugc phan doan gen cua virus véi trinh tu tuong dong 89% so véi cac trinh tu da
duoc cong bé trén Ngan hang gene NCBI. Phan tmg Real-time PCR duoc thiét 1ap thanh cong v&i phuong trinh
duong chuan y = 3,404x + 36,401, hé s6 twong quan R2 = 0,9975. Ngudng phat hién va giéi han dinh luong cua
phan ng dat murc twong ung 10 ban sao/uL va 100 ban sao/pL. S6 lwong virus trong cac mau kiém tra dao dong
tr 1,02 x10° dén 2,73x108® 50 ban sao/pL.

Tw khoa: Bénh virus, gen protein vo, Solanum Ilycopersicum, Tomato yellow leaf curl Kanchanaburi virus,
Real-time PCR.

MO PAU

Ca chua (Solanum lycopersicum L.) la mot loai cay tréng c6 gia tri kinh té hién dang trédng phd bién tai Viét Nam.

Dién tich trong ca chua hang nam dat 15.000 - 17.000 ha vé&i nang suét wéc tinh khoang 15 - 17 tAn/ha va hon
30 tan/ha 60| v&i mot sb vung chuyen canh (Tuan, Mao, 2015). Tuy nhién, ca chua lai kha nhay cam v@i cac loai
bénh do ndm, vi khuan va virus gay ra (Jolly, 2016). Trong d6, bénh vang xoan la do cac virus dang Tomato
yellow leaf curl virus (TCLCVs) gay ra hién dang gay hai va lam gidm nghiém trong nang suat, chét lwong ca
chua (Ashish et al., 2020). Hién c6 10 loai virus thuéc nhém TCLCVs da dwoc ghi nhan trén thé gi¢i, bao gom
Tomato yellow leaf curl Axarquia virus (TYLCAXV), Tomato yellow leaf curl China virus (TYLCCNV), Tomato
yellow leaf curl Guangdong virus (TYLCGuV), Tomato yellow leaf curl Indonesia virus (TYLCIDV), Tomato yellow
leaf curl Kanchanaburi virus (TYLCKaV), Tomato yellow leaf curl Malaga virus (TYLCMalV), Tomato yellow leaf
curl Mali virus (TYLCMLV), Tomato yellow leaf curl Sardinia virus (TYLCSV), Tomato yellow leaf curl Thailand
virus (TYLCTHV), Tomato yellow leaf curl Vietnam virus (TYLCVNV) and Tomato yellow leaf curl virus (TYLCV)
(Diaz-pendon et al, 2010). Trong do, Tomato yellow leaf curl Kanchanaburi virus (TYLCKaV) va Tomato yellow
leaf curl Vietnam virus (TYLCVNV) la hai loai \{irus hién dang gay bénh phéd bién & Viét Nam (Ha et al., 2008).
Bénh virus trén ca chua c6 kha nang lay lan rat nhanh va chi dwoc phat hién khi cay da bidu hién triéu chirng
bénh nghiém trong Dén nay, van chuwa co bién phap didu tri hiru hiéu ma chi c6 thé quan ly dich bénh théng qua
kiém soat ngudn nhiém va tao giéng khang (Dhahwal et al., 2019). Viéc chan doan chinh xac sy hién dién cla
virus & giai doan s&m cla qua trinh nhiém bénh cé y nghla rat Ién trong quan ly bénh. Théng thwong quy trinh
chéan doan virus c6 thé duoc thiét 1ap dwa trén cac phwong phap khac nhau nhu ELISA, PCR va Real-time PCR.
Trong d6, ELISA la phwong phap don gian, dé st dung nhung thwong c6 do nhay khﬁng cao va tiéu ton nhieu
thoi gian (Hu et al., 1993); PCR thucyng dwoc st dung rong réi cho chan doan cac loai virus nhwng ngwdng phat
hién thuwong khong cham dén dwoc cac trwong hop mau cé ndng dd virus rat thap (Ume et al., 2017). Real-time
PCR Ia phwong phép cé thé phat hién va dinh lwong virus mét cach chinh xac va nhanh chong hon so véi cac
phwong phap khac (Papayiannis et al., 2010). Phwong phap nay da dwoc st dung trong cdng tac kiém soat bénh
virus va nghién ctru tao giong cay trong khang virus (Giovanna et al., 2008).

Trong nghién clru nay, phwong phap Real-time PCR da dwoc st dung dé& thiét 1ap quy trinh chan doan sém va
chinh xac TYLCKaV gay bénh trén ca chua nham ho tr¢ cho cong tac quan ly bénh do virus gay ra trén ca chua
cling nhw nghién ctru tao giong ca chua khang virus & Viét Nam.

NGUYEN LIEU VA PHUONG PHAP

MAu 14 ca chua nghi nhiém virus TYLCKaV dwoc thu thap & cac vwdn tréng ca chua tai Lam Bdng, Viét Nam.

Chuing vi khuan E. coli DH5a str dung cho nhan dong gen.
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Thiét ké cap méi dic hiéu cho viéc phat hién virus

Mbi phat hién virus TYLCKaV duwoc thiét ké trén viing gen mé héa protein vé (CP), kich thwéc san phdm khuéch
dai 165bp.

Thu thap nguén mau nhiém virus

Mau & dwoce thu thép dwa trén cac triéu chung dac trwng cla bénh vang xoan la trén ca chua: la cong (huong
xubng dwdi vao bén trong) hoa vang (tir mép va chot la vao glua gan, gion va nhd hep; cuong la xoan van; cay
lun phat trién cham, coi coc, moc nhidu nhanh nhd, dét than ngan, khéng ra qua, hodc qué nho (Ashish et al.,

2020)~Mau dwoc thu thap tai cac vwon tréng ca chua tai huyén Pon Dwong, tinh LAm Déng. Sau khi thu thap,
cac mau sé dwoc rira sach voi nwdc, sau do6 bao quan trong ta lanh sau - 80°C.

Ly trich DNA virus va khuéch dai phan doan gen muc tiéu cua virus

DNA virus dwoc ly trich tr mdu Ia ca chua co6 biéu hién triéu chirng nhiém virus theo quy trinh tach chiét DNA
thwe vat (Healy et al., 2014) c6 cai tién. Doan gen CP cua virus duoc khuéch dai bdng phan trng PCR v&i mdi
TL6 (Mbi xubi: 5'- TCGCGACAGAAGACCTGTTA -3, Méi nguoc: 5- TCCTTGCTGGCATATTGACC -3'. Phan
ng dwoc thuc hién voi thé tich 25 pl chira 12,5 uL Dreamtaq Green PCR Master Mix (2X), 10,5 pL Nuclease-
free H20, 0,5 uL (10 uM) mdi loai méi xudi va mbdi nguoc, va 1 pL mau DNA. Chwong trinh nhiét gom 1 chu ky
95°C/5 phut; 40 chu ky 95°C/30 giay, 44-52°C/30 gidy, 72°C/30 gidy va 1 chu ky 72°C/10 phut. San phdm PCR
duwgc phén tich bang dién di trén gel agarose 1,5% trong khoang 30 phut dwdi hiéu dién thé 100V, sau dé nhuém
véi Ethidium Bromide (0,4 pg/ml) trong 30 phat va quan sat sy xuat hién cua bang DNA trén may chup gel
(Geldoc).

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

Poan gen muc tiéu sau khi khuech dai bang phén ng PCR duwoc gan vao vector pJET1.2 (CloneJET™ PCR
Cloning Kit). Vector sau khi da gan gen dwoc bién nap vao vi khuan E. coli DH5a bang phuong phap héa bién
nap. Dich té bao vi khuan E. coli DH5a sau khi bién nap dugc céy trai trén dia petri chlra mdi trwong LB bd sung
50 mg/L ampicillin, nudi cay qua dém & 37°C. Khuén lac cta cac dong t& bao phat trlen dwoc trén moi truo’ng
khang sinh dwoc kiém tra tryc tlep bdng phan tng PCR v&i mdi pJET1.2 (Mdi xudi:
5CGACTCACTATAGGGAGAGCGGC-3’, Mdi nguwoc: 5-AAGAAC ATCGATTTTCCATGGCAG- -3’) dinh vi & hai
d4u vi tri doan gen dwoc chén vao trén vector Dong vi khuan thu duoc sau khi sang loc va kiém tra dwoc tach
plasmid (st dung kit DNA-SplnT"’I Plasmid DNA Purification Kit - Intron) va g&i mau giai trinh ty (Phong CNSH
Y Dwoc, Trung tdm Cong nghé sinh hoc). Két qua giai trinh tw s& dwoc so sanh tré lai véi cac trinh tw cua virus
dwoc cong bd trén Ngan hang gen NCBI.

Chuén bj mau chuén

Ly trich DNA plasmid mang phan doan gen tr vi khuin da dwoc tao dong, do ham lwgng DNA va tinh toan sé
lweng ban sao cé dwoc theo cong thirc:

(Khéi Iong DNA * 6,022x1023)

Sé ban sao (copies) = -
(Chiéu dai doan gen * 1x10° * 650)

Trong d6: Khéi lwong DNA tinh bang don vi ng va chiéu dai doan gen tinh bdng bp (URI Genomics & Sequencing
Cente, http://cels.uri.edu/gsc/cndna.html)

DNA plasmid sau khi xac dinh s6 ban sao sé& dugc pha loang theo hé s6 bac 10 thanh cac mau c6 nbng do tir
108 dén 10° ban sao/pl.

Thiét lap phan (rng Real-time PCR

Phan ung Real-time PCR dwoc thiét 1ap v&i cac mau chudn c6 ndng dd 108 10 va 10* ban sao/uL. Thanh phan
phan &ng gom €6 12,5 pL Maxiam SYBR Green/Rox qPCR Master Mix (2X), 10,5 pl Nuclease-free H20, 0,5 pL
(10 uM) méi loai mbi xudi va mdi nguoc, va 1 pyL mau DNA. Chuong trinh nhiét bao gém 1 chu ky 95°C/5 phut;
40 chu ky 95°C/30 glay, 58°C/30 glay, 72°C/30 giay; 1 chu ky 95°C/10 giay, 65°C 1 phut, 97°C 1 gidy va 1 chu ky
37°C 30 giay. Két qua ctia phan (rng dwoc phan tich trwc tiép trén may Real-time PCR LightCycler® 96 (Roche)
théng qua bidu db tin hiéu huynh quang va nhiét dd néng chay (melt-curve).

Dwng dwong chuan

Thye hién phan (ng Real-time PCR (thanh phan phan tng va chu trinh nhiét twong tw nhw phén thiét l1ap phan
ung) V@i cac mau chuén  CO nong do tir 108 dén 100 ban sao/pl Xac dinh chu ky nguwdng (Ct) cha phan ng twong
rng v&i cac nong do mau chuan Du’crng chudn dwoc xay dwng dwa trén chu ky ngwéng (Ct) va gia tri log (s
ban sao) twong (rng ctia cac mau chuan. Phwong trinh dwéng chuan cé dang Y= aX + b, trong d6 X: Ct va Y: log
(sb ban sao).

Xac dinh gi®i han phat hién (LOD)

Thuc hién phan ng Real-time PCR I&p lai 10 1&n v&i mau chuén c6 ndng d6 thdp nhat ma phan (rng c6 thé phat
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hién duoc (tin hiéu huynh quang cua mau chuép vuot trén tin hiéu nén). LOD clia phan Gng sé duoc xac lap &
nong do dwoc kiem tra khi tat ca 10 lan 13p lai déu cho két quéa dwong tinh. Trong trwdng hop néu soé lan cho két
qué dwong tinh nhd hon 10, viéc xac dinh LOD sé dwoc thiwe hién lai véi mau chuan cé nong dd cao hon lien ké.

Xac dinh gi#i han dinh lwong (LOQ)

Thwc hién phan ng Real-time PCR dinh lwong 13p lai 10 1an véi cac mau chun c6 néng dod ban sao biét trudc,
trong d6 bao gbm madt mau chudn cé ndng dd & mirc LOD va hai mau c6 ndng d6 cao hon LOD. Sau khi xac dinh
dwoc ndng dd mau théng qua phan tng dinh lwong, tinh toan dd 1&ch chudn (SD) va dd léch chuan twong dbi
(RSD) cta phwong phap theo cong thirc:

i2
5 xiz - LX) s
SD= [—— 1 va RSD = — x 100
n—1 X

Trong do:
+ Y Xi2: tbng binh phwong cac gia tri do dworc tai mot néng do.
+ Y Xi: tbng céc gia tri do dwoc tai mot ndng dd.
+ n: sb 1an 14p lai tai mot ndng do.

+ X: gia tri trung binh céac 1an do dwoc tai mét ndng do: X = LXi

n
LOQ 14 ndng d6 thap nhat ma & d6 phan (rng cho két qua dwong tinh va c6 gia tri RSD < 25%.
Pinh lwgng virus TYLCKaV trén mau la ca chua

Sau khi dwoc thiét 1ap thanh cong, quy trinh real-time PCR dwoc ap dung dé dinh lwgng virus TYLCKaV c6 trong
cac mau |4 ca chua thu thap.

KET QUA VA THAO LUAN
Khuéch dai phan doan gen muc tiéu cua virus

Theo tinh toan ly thuyét, cdp mdi TL6-F/TL6-R c6 kha nang khuéch dai phan doan gen cé kich thuwéc twong (rng
la 165 bp trén viing gen CP cla virus. Két qua phan &ng PCR da thu dwoc bang DNA & vi tri gitka 100 bp va 200
bp (Hinh 1). K&t qua nay cho thdy phan (rng PCR da khuéch dai dwoc phan doan DNA cé kich thwéc nhw dw
kién. Theo thiét ké ctia mdi khuéch dai, cac phan doan DNA nay la san phadm dwoc khuéch dai tlr gen cla virus.
Méc du vay, van khong thé khang dinh chac chén cac trinh tw da duoc khuéch dai ¢ thwe sw la trinh tw gen cla
virus hay khéng béi vi kha nang bat cap va khuéch dai ctia mdi véi mot doan DNA nao dé trong DNA ly trich tir
mau la ca chua van c6 thé xay ra. Vi vay, dé khang dinh chac chan diéu nay, cac phan doan DNA thu dwoc sau
khi thire hién phan (rng khuéch dai da duoc dong hoa va giai trinh tu.

Hinh 1. Két qua dién di san pham PCR phat hién TYLCKaV v&i cip méi TL6-F/TL6-R
N: doi chtrng &m, C: doi chimg control, L: Thang DNA ; 1-10: DNA mau la ca chua

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

Theo ly thuyét, khi doan gen muc tiéu dwoc chén vao vector pJET1.2 va qua trinh bién nap vector vao vi khuan
thanh cong, cac chdng vi khudn bién nap sé& phat trién va tao khuan lac trén méi trwdng chira ampicilin do
pJET1.2 c6 mang gen khang ampicilin (cho phép vi khu&dn mang vector phat trién trén méi trwérng c6 ampicilin) va
gen chon loc am eco47IR (cho phép loai bd cac dong mang vector tw dong vong). Két qua bién nap da thu dwoc
cac dong vi khun phat trién trén méi trudng LB bd sung 50 mg/L ampicilin; cho thdy qua trinh chén va bién nap
so bo da thanh cong. Tuy nhién, d& ddm bao chic chén doan gen da dwoc chén vao ding la gen muc tiéu, cac
khuén lac da dwoc kiém tra bdng phan rng PCR véi cap mdi pJET1.2. San phdm khuéch dai theo tinh toan cé
kich thwéc khodng 283 bp. Két qua phan (ng da thu dworc baing DNA & vi tri khoang gan 300 bp, phu hop véi
tinh toan. Piéu nay cho thay cac dong vi khuan dwoc kidm tra chdn chan c6 mang vector chiva phan doan gen
muc tiéu (Hinh 2).
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Hinh 2. Két qua dién di san pham PCR kiém tra khuan lac véi cip méi pJET-F/pJET-R
N: Déi chirng éam, L: Thang DNA ; 1-6: Mau khuan lac don

Dé chéc chéan da khuéch dai ding gen cta virus muc tiéu, plasmid tlr cac dong vi khudn mang gen da dwoc giai
trinh tw v&i méi pJET1.2. K&t qua so sanh trinh tw thu dwoc trén Ngan hang Gen NCBI cho théy trinh tw cGa phan
doan gen khuéch dai dwoc twong ddng & mac 89% voi céc trinh ty da dwgc cong bd cla virus TYLCKaV
(Bang 1). Diéu nay cho thdy phan tng PCR duwoc thiét 1ap trong nghién ctru nay da khuéch _dai dung phan doan
gen cling nhw virus muc tiéu, cé thé dwoc st dung dé& xac dinh sw hién dién cla virus trén mau ca chua.

Bang 1. Két qua so sanh trinh tw doan gen khuéch dai dwoc clia virus TYLCKaV
vé&i cac trinh tw dwoc cong bo trén Ngan hang Gen NCBI

Max Total Query

Tén ching virus
9 Score  Score Cover

E value Per.ldent Accession

Tomato yellow leaf curl Kanchanaburi virus isolate

Cambodia:Siem Reap: 2013 clone Cd5 coat protein 215 215 100% 1e-53 89,31% KR073085.1
(AV1) gene, partial cds

Tomato yellow leaf curl Kanchanaburi virus isolate
Cambodia:Siem Reap: 2013 clone Cd4 coat protein 215 215 100% 1e-53 89,31% KR073084.1
(AV1) gene, partial cds

Tomato yellow leaf curl Kanchanaburi virus isolate

Cambodia:Siem Reap: 2013 clone Cd4 segment 215 215 100% 1e-53 89,31% KR073086.1
DNA-A, complete sequence

Tomato yellow leaf Kanchanaburi virus segment

0 " 0
DNA-A, complete sequence 215 215 100% 1e-53 89,31% DQ641702.1

Tomato yellow leaf Kanchanaburi virus segment

0 " 0
DNA A, complete sequence 215 215 100% 1e-53 89,31% DQ169054.1

Thiét lap phan (rng Real-time PCR

Phan (ng Real-time PCR phat hién TYLCKaV cho san phdm khuéch dai dwoc thé hién bang dwong biéu dién tin
hiéu huynh quang. Trong do, dwong biéu dién tin hiéu clia cac mau co sé ban sao 106, 105, 104/uL déu vuot trén
tin hiéu nén (Hinh 3).

Ampization Curvez =
T » » .
o
2 3

[#] SveR Green T

Hinh 3. Biéu dé khuéch dai phan doan gen CP cua virus TYLCKaV dua trén tinh hi¢u huynh quang
Truc tung (Y): tin hiéu huynh quang, truc hoanh (X): chu ky ngudng (Ct). N: D6i chirng am; 1: méu 10°ban sao/uL;
2: méu 10° ban sao/ul; 3: mau 10* ban sao/ul
San pham khuéch dai ciia ca 3 mau co nhiét @6 nong chay (Tm) & khoang 80°C (Hinh 4). Diéu nay cho thay viéc
thir nghiém phan (rng Real-time PCR khuéch dai phan doan gen CP TYLCKaV da thwc hién thanh cong.

[M=tting Peaks =
O 3 2 2 e

o.01s
o1z
o0s 1 3
a.004 N
a.000

©6.00  69.00 ¥2.00 500 FR.00  0L.00 8400  07.00  S0.00  93.00  96.00
Temperature

il
oo

[#] sver Green T

Hinh 4. Biéu do phan tich nhiét do néng chay phan doan gen CP TYLCKaV.
N: D6i chiing &m; 1: mau 10° ban sao/uL; 2: méu 10° ban sao/ul; 3: mé&u 10 ban sao/uL
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Dwng dwong chuan

Dua trén gia tri chu ki ngwdong (Ct) thu dwoc khi thwe hién phén (ng Real-time PCR voi mau mang phan
doan gen CP & cac ndng dé khac nhau (Bang 2), phwong trinh dwéng chuédn da dwoc thiét l1ap c6 dang
y = -3,404x + 36,401 v&i hé sb twong quan R?= 0,9975 (Hinh 5).

Bang 2. Gia tri Ct cia phan (rng khuéch dai mau mang phan doan gen CP

Mau (ban saolul) Log s6 ban sao Ct

10° 6 16,04
10° 5 19,42
104 4 22,99
108 3 25,84
102 2 29,20
10° 1 33,43

40

35
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25 mm—%

1 2 3 *k‘s\*e
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Hinh 5. Biéu dé dwong chuan cua phan (ng khuéch dai phan doan gen CP TYLCKaV i
Truc tung (Y): Chu ki ngudng (Ct), truc hoanh (X): logarit s6 bén sao. 6: mau 10° bén sao/ul; 5: mau 10° ban sao/ulL; 4: mau
10* ban sao/uL; 3: mau 10° ban sao/uL; 2: mau 107 ban sao/uL; 1: méau 10" ban sao/uL

Xac dinh gi&i han phat hién
Phan (ng Real-time PCR duoc thuc hién trén 6 mau chuan c6 sb ban sao/uL thay déi tir 10° - 10° chi cho tin
hiéu khuéch dai & cac mau co néng do 107, 10% 103, 104, 105, 108 (ban sao/uL) v&i chu ky nguwdng twong (rng la

33,28; 29,39; 25,86; 22,98 va 16,32 (Bang 3). Diéu nay cho thay sb ban sao thap nhat ma phan &ng Real-time
PCR c6 thé phat hién dwoc trong trwdng hop nay 1a 10" (ban sao/uL).

Bang 3. Két qua phan (rng Real-time PCR khéch dai phan doan gen CP TYLCKaV

S6 ban sao/pl Cty

108 16,22 £ 0,18
10° 19,39 £ 0,12
104 22,98 £ 0,02
108 25,86 + 0,01
10? 29,39+0,16
10’ 33,28 £ 0,35
100 -

Khi thwe hién \phén rng PCR I3p lai 10 1&n v&i mau 10" ban sao/uL cho két qua thu dwoc tin hiéu khuéch dai &
tat ca ca cac lan lap lai v&i gia tri chu ky ngwéng trung binh 33,28 (Hinh 6).

Amplification Curves I~ O]
tEls 2=

2.000

1.500 y
1.000
0.500

0.000 N

0.000

Fluorescence

0.00 .00 8.00 12.00  16.00  20.00 2400  28.00 32.00 36.00  40.00

] SYBR Green 1

Hinh 6. Biéu dé tin hiéu huynh quang 10 Ian I3p lai ctia phan (rng Real-time PCR khuéch dai
phan doan gen CP TLCKaV trén mau 10" ban sao/uL
N: Béi chirng ém, 1: mau 10" ban sao/ul 14p lai 10 lan
Nhw vay, phan (rng Real-time PCR phat hién TYLCKaV v&i cap primer TL6-F/TL6-R c6 ngwdng phat hién & mirc
10" ban sao/pl. V&i ngwdng phat hién nay, phan ing PCR dwoc thiét 1ap c6 thé cho phép phat hién duoc sw hién
dién cua virus trong cay & giai doan s&m cla sw lay nhidm. K&t qua nay cé y quan trong déi v&i viéc tdm soat
virus cling nhw chon loc nguén cay dau dong sach virus dé& san xuét gidng ca chua vu cho san xuét.
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Xac dinh gi¢i han dinh lwong

Gid¢i han dinh lwgng cla phan (ng Real-time PCR phét hién TYLCKaV dwoc phan tich véi mau & cac ndng do
107, 102,108 ban sao/uL. Két qua cho thay, gia tri RSD cla phan (rng dat mic thAp hon 25% & mau c6 ndng do
102 va 10° ban sao/ul (Bang 4). Két qua nay cho thdy mau c6 ndng dd thdp nhat ma & d6 phan (ng co gia tri
RSD phu hop (£ 25%) la 102 ban sao/uL. Nhw vay, gidi han dinh lwgng cla phan &ng dwoc xac dinh & mdrc
102 ban sao/uL.

Bang 4. Két qua xac dinh giéi han dinh lwgng phan (rng Real-time PCR khuéch dai phan doan gen CP cua virus

TYLCKaVv
S6 ban sao ly S6 ban sao At 1o o
thuyét thye nghiém B chéch (%) Sb RSD (%)
10’ 18,28 -82,78 9,59 52,49
10? 137,57 -37,56 19,23 13,98
108 883,55 11,65 99,28 11,24

Pinh lwong virus TYLCV trén mau la ca chua

Binh lvgng TYLCKaV cé trong mau 14 ca chua dya trén sb lwong phan doan gen CP clia mau. Gia tri nay dwoc
tinh toan dwa trén dwong chuan da thiét Iap va chu ki nguwdng trung binh cda mau thir nghiém (Bang 5). Gia tri
dinh IucyngNVirus cta 10 mau dao ddng tir 1,02 x1,03 dén 2,73x108 s0 ban sao/uL, gia tri thap nhat thudc vé mau
CC-5 va mau CC-10 cho gia tri dinh lwong cao nhat.

Bang 5. Gia trj Ct trung binh cia mau la ca chua da thu thap va gia tri dinh lwgng twong (rng

Ki hiéu mau Ct trung binh % Gia tri dinh lwong £ SD

SD (S6 ban saolpL)
CC-1 22,05+ 0,08 3,23 x 10* + 1,60 x 10®
CC-2 8,12+0,15 2,70 x 108 + 2,74 x 107
CC-3 16,18 £ 0,36 1,47 x 10% + 3,53 x 10°
CC4 26,28 + 0,21 1,49 x 10° + 2,13 x 102
CC-5 27,40 £ 0,28 1,02 x 10° + 1,83 x 102
CC-6 27,17 £ 0,21 1,18 x 10° + 1,59 x 102
CC-7 25,49 +0,18 3,48 x 10° + 4,13 x 10?
CC-8 15,08 £ 0,38 3,02 x 10°+ 7,84 x 10°
CcC-9 8,19+0,10 2,58 x 108 + 1,60 x 107
CC-10 8,11 +£0,16 2,73x 10® +2,87 x 107

KET LUAN

D4 thiét 1ap dwoc quy trinh chan doan virus TYLCKaV gay bénh trén ca chua & Viét Nam béng phwong phap
Real-time PCR. Quy trinh c6 kha nang phat hién va dinh lwgng & mirc twong ng 10 ban sao/ul va 100 ban
sao/ul. Quy trinh chan doan da dwoc st dung dé dinh Iweng thanh cdng sy hién dién cla virus TYLCKaV trong
cac mau ca chua thu thap véi lwong virus dao dong tir 1,02 x 103 dén 2,73 x 108 s6 ban sao/pL.
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DETECTION OF Tomato yellow leaf curl Kanchanaburi virus INFECTING
TOMATO USING REAL-TIME PCR

Huynh Nguyen Minh Nghia, Nguyen Vinh, Dwong Hoa Xo, Nguyen Xuan Dung*
Biotechnology Center of Ho Chi Minh City

SUMMARY

Tomato yellow leaf curl virus (TYLCKaV) is a virus that cause yellow leaf curl disease which is seriously
affecting tomato productivity and quality. Early and accurate detection of TYLCKaV's present in tomatoes for
disease control is currently an urgent issue. This work proved the detected and quantitative procedures for
TYLCKaV based on Real-time PCR. Accordingly, viral DNA was extracted from the infected sample and
amplified by PCR reaction with primers designed to amplify a 165 bp gene segment of the coat protein gene.
The amplified gene sequences were cloned and sequenced to determine the specificity of the amplification
reaction before establishing the Real-time PCR reaction. The Real-time PCR procedure was applied to quantify
the virus in the collected tomato samples. The results showed that we amplified the viral gene segment with the
homology of 89% compared to the sequences published by the NCBI gene bank. The Real-time PCR reaction
was successfully established with the calibration curve y = 3.404x + 36.401, the correlation coefficient
R2 = 0.9975. The detection threshold and the quantitative limit of the reaction reach 10 copies/uL and
100 copies/uL, respectively. The number of viruses in the test samples ranged from 103 to 10% copies/uL.

Keywords: Viral diseas, coat protein gene, Solanum lycopersicum, Tomato yellow leaf curl Kanchanaburi virus,
Real-time PCR.
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