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TOM TAT

Bénh tristeza trén cay c6 mui la bénh hai nguy hiém do virus Citrus tristeza (CTV) gay ra va dan dén tan lui cay c6
mui, cudi cuing lam thiét hai kinh té€ nghiém trong cho cac viing trong va san xuét trén thé giéi va Viét Nam. Nhiing nam
gan day, dién tich cam ¢ mién Bac nudc ta dang ngay cang bi thu hep do su bung phat ctia bénh tristeza. Do vay, nhu cau
cay giong sach bénh la vo cting 16n d6i véi cac viing san xudt cam quan trong; tuy nhién, diéu nay lam cho viéc san xuat
céy giong khong co kiém sodt sé dan dén tinh trang biing phat nghiém trong hon. D€ phat hién CTV cho cdy cam mot
chch nhanh chong va dam bao d¢ tin cay, ky thuat One-Step RT-PCR dugc st dung nhu 1a giai phép t6i wu. RNA tng
s6 dugc tach chiét tir mau 14 sir dung Kit QTAGEN RNeasy Plant Mini. Bo kit MyTaq™ One-Step RT-PCR duigc st
dung cho phan ting RT-PCR va cdp moi déc trung cho gen ma hda protein vo ctia virus dé phat hién bénh CTV. Cac san
phdm PCR dugc dién di trén gel agarose 1% b sung Redsafe va hién thi dudi may UV quang phd. Truong hgp cac mau
duong tinh véi CTV dugc nhén biét khi c6 1 bang trung véi kich thude 672 bp; trong khi, nhiing mau sach thi khong
c6 san phdm khuéch dai. Nhu véy, viéc phat trién ky thuat RT-PCR mot budc dugc stt dung la phuong phap c6 do nhay

va dang tin cdy d€ phat hién nhanh CTV trong cic ciy bi nhiém bénh & giai doan sém chua c6 triéu chiing rd rang.

T khéa: Cay cam, bénh tristeza, virus Citrus tristeza, RT-PCR mot budc

I. DAT VAN PE

Bénh tristeza 1a mot trong nhiing bénh virus gay
thiét hai kinh t€ 16n d6i v6i nganh san xuét cay c6 mui
trén thé gi6i (Pang Thi Huong va cs., 2008). O Viét
Nam, ty 1é cay cam (Citrus sinensis) nhiém bénh tristeza
dang ngay cang ting nhanh tai cac viing trong trong yéu
tii Bac dén Nam (Nguyén Tdn Van va cs., 2021). Nhu
cdu cdy giong cam sach bénh virus dugc cho la giai phap
hitu hiéu trong viéc ngan chdn mam bénh (Dwiastuti et
al., 2019). Ky thuat vi ghép dinh sinh trudng va giam
dinh sy ¢6 mit ctia virus Citrus tristeza (bang que thti
nhanh, ky thuéat ELISA va RT-PCR) la m¢t quy trinh
hoan chinh cho viéc san xudt cac ciy giong cam/cay cd
mui sach bénh (Nguyén Thi Bich Ngoc va cs., 2013).
Viéc st dung que thtt nhanh cho thdy tinh kha thi va
hiéu qua khi chan doan bénh CTV ngoai dong ruong;
tuy nhién, k¥ thuat nay c6 chi phi cao néu s6 lugng méau
lon. Trong khi do, ki thuat ELISA cling la mot phuong
phap dugc st dung trong chdn doan CTV & ciy c6 mui
phd bién; mac du véy, ELISA 1a ky thuit mién dich ban
tu dong nén két qua xét nghiém sé bi anh hudng nhiéu
bdi cac yéu t6 nhu: con ngudi, dung cu thao tic, héa
chét va thiét bi phén tich. Tém lai, trong moi budc cta
quy trinh ky thuat ELISA déu c6 kha nang anh hudng
dén két qua xét nghiém néu nhu ngudi ky thuat vién
thuc hién khong lam ding theo quy trinh da xay dung.
Ngoai ra, RT-PCR la m¢t phuong phap khac dugc biét

t6i trong viéc chin doan bénh do virus gy ra trén doi
tugng cy trong; tuy nhién, phuong phap RT-PCR bang
hai budc dugc ap dung la chu yéu. Trong nhiing ndm
gan day, cling véi sy cai tién nhim gidm thoi gian va t6i
uu nhét cho phan ting RT-PCR, thi kit One-step RT-
PCR d duoc phat trién.

Do véy, nghién ctiu nay dugc thuc hién nhdm xay
dyng mét phuong phép chdn doan bénh CTV déi
VOi ciy cam bang One-step RT-PCR da tiét kiém thoi
gian va dam bao d¢ tin cay va giup cho viéc xac dinh
dugc ciy nhiém bénh & giai doan sém chua c6 biéu
hién tri¢u chiing ro rang.

I. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Mau 4 ctia giong cam V2 c6 triéu chiing gan 14 bi
sung, mo la bi vang (1a cay doi ching duong dugc xac
dinh chi nhiém bénh tristeza) dugc thu ti Trai thuc
nghiém Van Giang va cac mau la cam dugc thu tu
cac cay sach bénh ctia hai giong cam V2 va BH dugc
cham soc va luu git tai Vién Di truyén Nong nghiép.
2.2. Phuong phap nghién ctiu
2.2.1. Chéin dodn cdy bi bénh tristeza bang kj thudt ELISA

bé phat hién sy hién dién cua virus Citrus Tristeza
trong mau cay cam, phuong phap chan doan bang ky
thuat ELISA dugc thuc hién theo cac budc nhu sau:

! Vién Di truyén Nong nghiép; 2 Vién Khoa hoc Nong nghiép Viét Nam; * Truong Pai hoc Tan Trao

* Tac gia lién hé, email: kienbio280888@gmail.com
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- Chuin bi dia phan ting: Khang thé don dong
lai don tinh virus tristeza dugc pha loang & nong
d¢ thich hop réi nhé 100 pL vao mdi giéng ctia dia
ELISA. Sau d6 @ 6 37°C trong 2 tiéng. Ban dia dugc
rtia bang PBS-t (3 - 5 lan) trudc khi thuc hién phan
ting khang nguyén - khang thé.

- Chuén bi dich mau (khang nguyén): Mau l4 thu vé
dugc riia sach, tch gan r6i can 0,5 g/mau. Nghién mau
trong 3 mL dung dich nghién, thu lay 1,5 mL phan dich
cho vao 6ng eppendoft 2 mL, ly tdm 3,000 rpm 5 phut.

- Tao phan tng khang nguyén - khang thé: Nho
100 pL dich mau vao moi giéng (mdi mau 2 giéng),
sau do 1 6 37°C 2 tiéng. Tiép theo, ban dia dugc rtia
bang PBS-t (3 - 5 lan).

- Gan enzyme: Nho 100 pL chét cong hgp da pha
lodng ¢ n6ng do thich hgp vao méi giéng, sau dé 1§ 37°C
2 tiéng. Tiép theo, ban dia dugc rtia bang PBS-t (3 - 514n).

- Tao phan ting mau: Vién phan ung dugc pha
trong dung mai phan ting véi nong do 1 mg/mL roi
nho 100 pL vao méi giéng, 1 & 37°C, sau khi nho dich
phan ting 60 phut tién hanh kiém tra két qua bing
mit thudng va mdy do quang phd phéan ting ELISA &
budc song 405 nm.

Chi tiéu theo doi: Can cti vao mau vang ddc trung
ctia phan ting ¢ mau d6i ching bénh va mau trong
sudt & mau doi chiing sach bénh.

+ Néu mau déi chiing bénh c¢6 mau vang dong
thoi mau doi chiing sach bénh trong sudt: Phan ting
cho két qua tot.

+ So sanh mau kiém tra véi cac déi chiing bénh
va sach bénh.

+ Mitic d¢ ddm, nhat ctia phan tng ciing biéu thi
muc d6 ndng nhe ctia mau nhiém.

2.2.2. Chén dodn cdy bi bénh tristeza bing One-step RT-PCR

Cac mau 14 sau khi thu thép ngoai viéc chin dodn
bang ky thuit ELISA, thi tiép tuc dugc chén doan va
kiém chiing bang ky thuit One-step RT-PCR. Su hién
dién ctia CTV dugc xac dinh thong qua phan ting
chubi polymerase ngugc (RT-PCR) véi cip mdi didc
hiéu cho protein vo ctia virus tristeza.

Dau tién, RNA tong sd tir mau 14 dugc tach chiét
bang kit QTAGEN RNeasy Plant Mini theo nhu huéng
dan cua nha san xuit. Nong do RNA duoc kiém tra
bang may do quang phd NanoDrop ND-1000 UV-Vis
(NanoDrop Technologies, Wilmington, DE, My).

Phan ting RT-PCR dugc thuc hién bang cach su
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dung RNA tong s6 lam khudén mau va kit MyTaq™
One-Step RT-PCR véi thanh phan phan ting bao gom:
12,5 uL.2x MyTaq One-Step Mix; 1 pL mo6ixudi (10 puM;
5-CTCTAGATCTTTTGAATTATGGACGAC-3’);
1L moinguigc(10uM;5-CGCGAATTCAACAGATCAACGTGTGT-3);
0,25 pL Reverse transcriptase; 0,5 pL RiboSafe RNase
Inhibitor; 0,5 ug RNA tdng s6; B6 sung nude (khong
chiia RNase) dat tong thé tich 25 pL.

Chu trinh RT-PCR bao gém: budc phién ma ban
dau & 45°C trong 20 phut; tiép theo la kich hoat phan
ting PCR & 95°C trong 1 phit; tiép theo la 40 chu ky
(bién tinh ¢ 95°C 10 gidy; gan mai 6 60°C 10 gidy; kéo
dai 6 72°C 30 gidy).

San phdm khuéch dai ctia phan ting RT-PCR dugc
st dung cho dién di trén gel agarose 1% b6 sung
Red-safe. Sau d6, san phdm khuéch dai dugc tron véi
loading dye (nong d¢ cudi 1X) cung véi 1 kb DNA
ladder va tién hanh chay dién di 6 50 V trong 1 gio.
Ban gel dugc soi trén may UV quang phé va chup anh.
Mau dugc xac dinh bi nhiém CTV khi c6 sy hién dién
cua san pham khuéch dai 672 bp trong giéng tuong
ting, trong khi d6 mau sach khong cé su xudt hién cta
san pham khuéch dai.

2.3. Thoi gian va dia di€ém nghién ciiu

Nghién ctiu dugc thuc hién tli thang 7 ndm 2021 dén
thang 10 ndm 2022 tai phong Thi nghiém Trong diém
Cong nghé Té bao thuic vat, Vién Di truyén Nong nghiép.
II1. KET QUA VA THAO LUAN

3.1. Két qua chin doan bénh tristeza trén mau la
cam bang ky thuat ELISA

Cay cam bi nhiém bénbh tristeza c6 bi€u hién than
bi ntt, san sui, qua kich thudc nho, 14 vang ta, gan
bi sung, duong gan bién dang dugc thu thap mau 14
str dung 1am ddi chimg duong trong nghién cttu nay
(Hinh 1A). Cing véi d6, cac cay cam céy sinh trudng
binh thuong cta hai giong cam V2 va BH ciing dugc
thu mau 14 dung trong chin dodn bang ELISA nhu da
mo ta & phan phuong phap (Hinh 1A).

Viéc kiém tra cdc mau cam bdng ky thuat ELISA
dugc quan sat bang mat thuong nhu hinh 1B. Mau s6
1 da dugc xéc dinh 1a bi nhiém bénh tristeza cho két
qua hién mau tuong tu nhu mau déi chiing duong (+);
trong khi d6, mau déi ching am (-) khong cho két qua
hién mau. Trong s6 4 mau con lai, thi mau s6 2 dugc
nghi c6 thé ciing nhiém bénh tristeza khi so sanh véi
mau (-) va (+) (Hinh 1B), trong khi mau s6 3,4 va 5
dugc xac dinh khong c6 su xuat hién ctia CTV.
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C

Trungbinh| 0,00 | -029 1,74 3,02 057 | -033 [ -034 | 033

SE | 0,00 0,05 0,06 0,05 0,05 0,04 0,04 0,04

Hinh 1. Ké qua chdn dodn bénh tristeza tli cic mau 14 cam
bang ELISA

Chii thich: (A), cdc mdu cam dudc thu nhdn ti nha ludi:
(1, mau lé cam dugc xdc dinh nhiém bénh tristeza ciia gidng
V2; 2-3, mau ld ciia giong V2; 4-5, mdu ld ciia giong BH). (B),
Két qud chdn dodn tristeza bang ELISA dugc quan sdt bang
mat thuong. (C), Két qud chin dodn tristeza bang ELISA
dvigc ghi nhdn bang mdy do quang phd. b, dung dich blank;
(-), doi chiing am; (+), doi ching dviong; 1, mau la cam duigc
xdc dinh nhiém bénh tristeza ctia giong V2; 2-3, mdu lé ciia
giong V2; 4-5, mau la cia giong BH. Két qud trong bdng thé
hién gid tri trung binh ctia 3 ldn doc va SE la d¢ sai léch gitia
3 ldn. Thi nghiém da dvigc lp lai 3 ldn dé ddam bdo do tin cdy.

Dé co thém co sé khoa hoc, cac phan tng ELISA
niy dugc doc biang may do quang phd & bude séng
405 nm. Két qua cho thiy, miu (-) c6 gia tri nho hon
0 va miu (+) 1a 1,74 + 0,06, day s& 1a mau doi chimg
am va duong cho viéc chan don cac mau cam trong
nghién ctru. Trong s 5 miu cam phan tich, mau s6 1
c6 chi s6 3,20 + 0,05, gan cao gép doi chi s6 ciia mau
d6i chig dwong (Hinh 1C). Két qua nay khang dinh
mau s6 1 hoan toan bi nhiém bénh tristeza nhu da
quan sat bang mat thuong (Hinh 1A va B). Trong s6
4 mAu con lai, mau s6 3,4 va 5 dugc xéac dinh khong
nhiém bénh (Hinh 1C); tuy nhién, mau s6 2 gia tri chi

dat 0,57+ thip hon 3 1an khi so sanh véi ddi ching
dwong, do vdy dwoc nghi ngd nhiém tristeza, két qua
nay ciing phu hop vaéi quan sat trudc do (Hinh 1B).
Chén doan bénh tristeza trén cay cam bang ELISA
dugc coi la mét trong nhiing ky thuat st dung pho
bién d€ phat hién protein virus thong qua khang thé.
Tuy nhién, mat han ché ctia ky thuat nay can s6 lugng
mau phan tich dt 16n cin thyc hién nhiéu cic bude
thu cong va khi cdy ¢ giai doan chém bénh chua co
triéu chimg rd rang sé rat kho co thé dua ra két luan
chinh x4c. Do vdy, mét phuong phap co thé chan
doan nhanh, chinh xac, dac hi€u va dam bao do tin
cdy O giai doan sém s& rat c6 ¥ nghia trong viéc chdn
doan bénh CTV.
3.2. Két qua chan doan bénh tristeza trén mau la
cam bang ky thuit One-step RT-PCR

Nhu da biét, d¢ xac dinh dugc nguon bénh do
virus gy ra bang ky thuat PCR thi budc du tién
la phién ma ngugc cac doan mRNA ctia virus sang
cDNA trudc khi tién hanh cac budc ti€p theo. Bo kit
One-step RT-PCR la su két hgp cua viéc phién ma
ngugc dé tong hgp cDNA cho PCR ngay trong cling
mot phan ting duy nhat, diéu nay sé tiét kiém thoi
gian trong phéan tich RT-PCR ma van dam bao tinh
chinh xdc va dam bdo tin cay. Do véy, 6 nghién ctiu
nay dugc stt dung ki thuat One-step RT-PCR dé xac
dinh sy hién dién ciia CTV d6i véi cac mau 14 cam da
chan doan ELISA 6 trén.

Cu thé, cic mau 14 cam cua cac ciy nhu mo ta
(Hinh 1A) va chin doan bang ELISA (Hinh 1B-C)
dugc st dung cho viéc x4y dung phuong phap chdn
dodn bénh tristeza bang RT-PCR mot budc.

Pau tién, cac mau 14 sau khi thu nhan duoc tién hanh
tach chiet RNA theo nhu mé ta ¢ phan phuong phap.

Bang 1. K&t qua tach chiét RNA t6ng s6 cdc mau la cam

STT Nong do RNA (ng/pL) 260/280 260/230 A260 A280
1 230,90 2,14 1,92 5,77 2,69
2 146,50 2,10 1,99 3,66 1,74
3 362,40 2,13 2,29 9,06 4,25
4 523,00 2,07 2,28 13,08 6,33
5 332,60 2,15 2,18 8,31 3,87
Trung binh + SE 319,08 + 56,99 2,12+ 0,01 2,13+ 0,07

Chi thich: 1, déi chiing duong (mdu ld cam dvgc xdc dinh nhiém bénh tristeza ciia gidng V2); 2-3, mau ld ciia gidng

V2; 4-5, mau ld ctia giong BH.

Két qua tach chiét RNA tong s6 cho thiy, nong do
RNA trung binh ctia 5 mau dat 391,08 ng/uL; nong do
thdp nhét la 146,5 ng/uL va cao nhat dat 523 ng/uL.
Chi s6 260/280 trung binh ctia cic mau dat 2,12 déu

dam bao d¢ tinh khiét trong khoang cho phép; trong
khi d6, chi s6 260/230 trung binh ctia cac mau dat
2,13 cho thdy cdc mau khong c6 nhiém cdc tap chét
con ton du trong qua trinh tach chiét va dam bao do
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tin cay cho cdc phan tich.

Tiép theo, cdc mau RNA tong s6 dugc st dung
truc tiép cho phan tng RT-PCR st dung bo kit
MyTaq™ One-Step RT-PCR cung véi cap moi dac
hiéu ma héa cho protein vo ctia virus nhu trinh bay &
phan phuong phap.

bp M () 1 2 3 4 3

2000
1500

1000
750
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250

Hinh 2. Két qué xdc dinh bénh tristeza ctia cic mau cam
st dung RT-PCR mot budc véi cdp mai ddc hiéu
Chii thich: (M), GeneRuler 1kb DNA ladder; (-), doi chiing
am; 1, doi chiing dong (mau ld cam dugc xdc dinh nhiém bénh
tristeza ciia giong V2); 2-3, mau ld ciia giong V2; 4-5, mdu ld ctia
giong BH. Thi nghiém da dugc lap lai 3 ldn dé ddm bdo do tin cdy.
Két qua cho théy, san phdm khuéch dai ctia mau
doi ching duong (mau dugc xac dinh nhiém bénh
tristeza va chdn doan bang ELISA nhu Hinh 1) bang
One-step RT-PCR c6 kich thuéc 672 bp ding véi
chiéu dai day du cua trinh gen ma hoa protein vo ctia
virus tristeza. MOt mau nghi nhiém nhu da chin doan
bang ELISA & trén ciing khuéch dai dugc san phdm
c6 kich thuéc triing v6i mau déi chiing duong. Trong
khi d6, cic mau 14 ctia cay khoe khong thiy c6 san
phdm khuéch dai ctia gen ma hoa vo protein véi cdp
moi ddc hiéu (Hinh 2). Nhu vay, trong s6 nam mau st
dung cho phan tich RT-PCR mét budc thi ¢ hai mau

xac dinh 1a bi nhiém CTV va 3 mau sach bénh. Két
qua nay hoan toan dam bao d¢ chinh xac khi so sanh
v6i két qua ELISA (Hinh 1B-C; Hinh 2).

Trong nghién ctiu nay, ky thuat RT-PCR mot budc
da phat hién dugc CTV trong cac mau thu thap tu
ngoai vuon cling nhu trong mau tiém an mic du cac
cay thu mau chua thiy bat ky loai triéu chiing CTV nao
trong qud trinh thu thp. Viéc st dung RT-PCR dé xac
dinh CTV da dugc mdt s6 nghién ctiu ap dung. Mot
nghién ctiu trudc day cia Hung va cong su (2000) da
ap dung ky thuit One-step RT-PCR trong chin doan
CTV bang su két hgp gitia phién ma ngugc (reverse
transcription, RT) va phan ting PCR trong cing mot
phan tng st dung dém t6i uu va enzyme déc hiéu.
Tuong ty, Latanya va cong su (2010) st dung RT-PCR
dé phat hién CTV trong vuon nho, cam ngot, cam
chua & Jamaica. Trong khi d6, ky thu4t RT-PCR dugc
st dung d€ phat hién cac chung CTV & California va
quyt Satsuma (Citrus unshiu) & Han Quéc va quyt
tit d6i Darjeeling & An Do (Nikolaeva et al., 1995;
Kim et al., 2000). Nghién ctiu ctia Harper va cng su
(2009) st dung ca 2 phuong phap RT-PCR mdt budic
va hai buéc d€ xac dinh CTV & New Zealand. Trong
nghién ctiu ctia Ganesh va cong su (2018) da st dung
kit One-step RT-PCR d€ phat hién nhanh va tin ciy
bénh CTV & vudn cam ctia ving Meghalaya, An D6.
Ngoai ra, nghién ctiu ctia Nguyén Tan Van va cong su
(2021) da tién hanh cai tién phuong phap tach chiét
RNA tdng s6 tii mau 14 ciy c6 mui dé€ chdn doan CTV
bang RT-PCR cho vung san xudt cam ¢ dong bang
song Ctiu Long. Nhu vy, cho thay One-step RT-PCR
la phuong phap hoan toan dam bao do tin cdy trong
chin doan bénh CTV & cdy cam/cay c6 mui khac.
3.3. Su khac biét gitia phuong phap chin doan
nhanh bénh tristeza bang One-step RT-PCR so vé6i
phuong phap thong thuong

Bang 2. Céc tiéu chi so sanh giita phuong phap One-step RT-PCR so véi phuong phéap thong thuong

Tiéu chi Phuong phap thong thuong Chén dodn nhanh (One-step RT-PCR)
Phuong phap Quan sit triéu chiing, phén lap virus, hodc dung khéng thé (ELISA) | Khuéch dai RNA virus truc tiép tii mau
Thoi gian Vai ngay dén vai tudn (quan sat triéu chiing hodc kiém tra ELISA) | 4 - 6 gi6

Do chinh xac

Phu thudc kinh nghiém, dé nhim 1an vé6i bénh khdc, hodc
nhiém chéo

Cao, nh¢ kha ning phat hién RNA dac
hiéu cua virus

Do nhay

Théap hon, phu thudc vao giai doan bénh

Cao hon, phat hién ngay ca khi tai
lugng virus thip

Kha ning ting
dung quy mo6 16n

Han ché do yéu cdu nhiéu budc thu céng

Dé dang hon, c6 thé t6i uu hoa dé kiém
tra nhiéu miu cling luc

Qua bang 2, da chi ra diém ndi bat ciia One-step
RT-PCR so véi cac phuong phap thong thuong & mot
s0 khia canh nhu: nhanh chéng hoan thanh trong vai
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gi0, do chinh xdc cao tranh dugc sai s6 ti quan sat
triéu chiing hodc phan ting chéo trong ELISA, thich
hop cho quy mo6 16n bai quy trinh ty dong hda va tich
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hop, gitip xti ly dong loat nhiéu mau. Ky thuat nay dac
biét hitu ich trong viéc phan ting nhanh véi dich bénh
hodc kiém soat céy giéng sach bénh.
IV. KET LUAN

Nghién ctiu nay khing dinh One-step RT-PCR
12 phuong phép chin doan CTV nhanh, hiéu qua va
dang tin céy, ho trg kip thoi viéc kiém soat cay giong
cam sach bénh tristeza trén quy mo 16n tai Viét Nam.
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Developing a rapid and reliable method for detecting Tristeza in oranges
using one-step RT-PCR technique
Nguyen Huu Kien, Tong Thi Huong, Nguyen Thi Hoa, Dinh Thi Thu Ngan,
Pham Thi Hang, Khuat Huu Trung, Nguyen Duy Phuong, Nguyen Le Trang, Tran Thi Nhung

Abstract

Tristeza is a dangerous disease caused by Citrus tristeza virus (CTV) and leads to the destruction of citrus trees, which
causes the serious economic losses to growing areas in the world and Vietnam. In recent years, the area of orange in the
North of our country has been increasingly narrowed due to increasing CT'V. Therefore, the demand for disease-free
seedlings is extremely large for important orange production regions; however, this makes the uncontrolled production
of seedlings lead to more serious outbreaks. To detect CT'V for orange seedlings quickly and reliably, the one-step RT-
PCR technique is used as an optimal solution. Total RNA was extracted from leaf samples using the QTAGEN RNeasy
Plant Mini Kit. The MyTaq™ One-Step RT-PCR kit was used to detect CTV with the specific primer pair for the coat
protein gene of virus. PCR products were electrophoresed on 1% agarose gel supplemented with Redsafe solution and
visualized under UV spectrophotometer. The CTV positive samples were identified by the presence of a band of 672 bp;
while the clean samples had no amplification product. Therefore, one-step RT-PCR is found as the most sensitive and
reliable method for quick detection of CTV in infected plants without obvious symptoms.
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