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TOM TAT

PCFVd (Pepper chat fruit viroid) l1a mét trong nhitng loai viroid gay cham lén, coi coc, 14 xoén, trai nho trén cac
cay ho ca, nd c6 kha niang lay lan manh tir cAy bénh sang cay khoe hoic tir nguon gidng. Bénh biéu hién cang
som thi mte d6 anh huong cang nghiém trong 1am giam san luong, chét lugng ndng san. Hién nay chua c6 loai
thudc nao c6 thé tiéu diét loai viroid nay, do d6 mét trong nhimg phuong phap phong trir hidu qua nhét Ia sang
loc hat giéng truéc khi gieo trong va kiém soat, loai bo cac cay co biéu hién bénh & giai doan sém chinh xéac 1a
can thiét. Trong nghién cau nay, hai cap primer PCFVd-FW1/RE1 va FJJ2016-77/78 duoc st dung dé khuéch
dai va phuc vu cho viéc giai trinh ty bo gen PCFVd va cap primer PCF-seq-F/R duoc st dung dé phat trién quy
trinh phat hién PCFVd, sau d6 san pham PCR tir c4c primer nay duoc tao dong vao vector pJET1.2 va bién nap
vao Escherichia coli DH5a. CAu trlic bac hai cua bo gene PCFVd da duoc xac dinh tir két qua giai trinh tu. Quy
trinh RT-PCR duoc xay dung dé phét hién PCFVd véi cap primer PCF-seq-F/R cho san pham khuéch dai c6
kich thude 348 bp. Nhiét do bt cap téi uu cho phan tng 1a 60°C, ndng d6 primer tdi wu cho phan tng 14 0,1 pM,
d6 LOD cuia phan tng RT-PCR dugc xac dinh 1a 100 copies/pL. C6 14 mau trén tong 20 mau thyuc dia dugc phat
hién duong tinh v6i PCFVd. Nghién ciru da thiét Iap thanh cong quy trinh RT-PCR tbi uu dé phét hién sy hién
dién cua PCFVd. Pay 1a bao cao dau tién vé sy lay nhiém cia PCFVd trén cay ot (Capsicum frutescens L.) va
cay ca chua (Solanum lycopersicum) tai dong bang séng Ctru Long.

Twr khéa: Capsicum frutescens L., PCFVd, RT-PCR, Solanum lycopersicum, Viroid.
MO DAU

Viroid 1a tdc nhan gay bénh nhé nhét trén thwc vat, dwgc phan thanh mét nhém tac nhan dwéi virus. Ching 1a
nhirng phan tr RNA sgi don, co kich thuwédc dao ddng tr 246 nt dén 399 nt. Trong cac thtr nghiém In-vitro, cac
viroid ¢6 hinh que do su ghép cap cua cac nucleotide trong cAu trdc. Viroid khac véi virus & chd chiing khéng c6
I&p vo protein. Ngoai ra, bd gene nhd clia chiing khéng ma héa bat ki mét protein ndo. Viroid dwoc chia 1am hai
ho la Avsunviroidae va Pospiviroidae. Pepper chat fruit viroid la mét viroid thudéc ho Pospiviroidae dwoc phét hién
l&n dau tién trén cay &t chudng vao ndm 2006 béi Verhoeven va dbng tac gia (Verhoeven et al., 2009) tai Ha
Lan. Sau d6 chung duwgc bao céo lay nhiém trén ca chua tai Thai Lan (Reanwarakorn et al., 2011), Canada
(Verhoeven et al., 2011) va Uc (Chambers et al., 2013). Tai Viét Nam, PCFVd da dwoc bao céo phat hién vao
n&m 2020 b&i Choi va ddng tac gia & khu viee mién Bac va LAm Déng, Viét Nam (Choi et al., 2020) tuy nhién van
chwa cé bao céo nao vé sy xuat hién cia PCFVd tai khu viwc ddng bang séng Ctru Long. PCFVd gay céc triéu
chrng nhw cay cham I&n, coi coc, 14 xodn, trai nhd trén &t va ca chua; cu thon dai va di dang déi véi khoai tay.
PCFVd gay bénh trén nhiéu cay quan trong ctia ho Solanaceae nhw ca chua, 6t va khoai tay gay thiét hai I&n vé
kinh t& va rat kho kiém soat do pham vi ki chd réng. Viéc phét hién bénh théng qua triéu chirng khéng hiéu qua
do triéu chirng khéng qua ré rang c6 thé gay nham 1&n véi cac bénh do thiéu vi khoang chéat. Vi vay, viéc phéat
hién bénh s&m thdng qua cac ky thuat sinh hoc phéan t&¢ dwgc chon dé chan doan bénh do viroid gay ra la can
thiét nhdm gép phan giam thiét hai cho ngwoi san xuat. Cac k§ thuat sinh hoc phan tir thudng ding cho viéc phat
hién tac nhéan viroid nhw la RT-PCR, Realtime-RT-PCR va LAMP. Hién nay RT-PCR la phwong phap dwoc dung
nhiéu trong phat hién bénh do dé chinh xac cao, gia thanh ré va dé thyc hién.

Nghién ctru nay dwoc thic hién’nhém phan tich d&c didm phan t& cla ching Pepper chat fruit viroid tai Dé‘ng
bang song Ctru Long va phat trién quy trinh phat hién PCFVd bang ky thuat RT-PCR gilp phéat hién sém mam
bénh va ngan chan kip thoi, gitp giam bot thiét hai.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu

Béi chirng dwong PCFVd dwoc cung cp tir phong thi nghiém Sinh hoc phan t&r, Vién Nghién clru Cong nghé

Sinh hoc va Méi trudng, treong dai hoc Néng Lam TPHCM. Hai muoi mau la, gdbm muoi mau la cay ot
(Capsicum frutescens) (ki hiéu tir 1 dén 10) va mwoi mau la ca chua (Solanum lycopersicum) (ki hiéu tir 11 dén 20)
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c6 triéu chirng nghi nhiém PCFVd duoc thu thap tai 4 vuon & thanh phd Go Cong, tinh Tién Giang, Viét Nam.
Chaing vi khuan E. coli DH5a va plasmid pJET 1.2 dwgc st dung cho nhan dong.

Ly trich RNA va tinh sach RNA

RNA viroid dwoc ly trich tlr cac mau thye dia dwoc thuc hién theo sy huéng dan cia EZ-10 Spin Column Plant
RNA Mini-Preps Kit. RNA tdng sb da duoc xac dinh ndng do (ng/uL) va do tinh sach RNA bang may do quang
phd (Biodrop, Anh). RNA tdng sé dwoc tinh sach va dwoc loai bd DNA theo hwéng dan cia bd kit DNase |,
RNase-free (Thermo Scientific, Hoa ky). Thanh phan phan &ng gém 1 pL 10X buffer, 1 pL 1U DNase I, 8 pL
RNA, sau d6 u & 37°C trong 30 phut. Tiép theo, 1uL EDTA dwoc thém vao phéan (ng va G & 65°C trong 10 phat
dé dirng phan &ng.

Phan wrng RT-PCR

RNA sau khi tinh sach dwoc st dung dé& tdng hop cDNA theo huéng dan clia SensiFAST™ cDNA Synthesis Kit.
St dung may luan nhiét (GeneAmp® PCR System 9700) cho cac bwéc 0. Chu trinh nhiét cho phan trng bao
gdm: G primer 25°C trong 10 phdt; phién m& nguwoc 42° C trong 15 phat va 48°C trong 15 phat; cudi ciing 1a 85°C
trong 5 phut dé dirng phan rng. Dé kiém soat qua trinh xét nghiém, cap primer ACT-F/R (Bang 1) dwgc st dung
dé khuéch dai doan gene dbi chirng noi actin cla vat cha.

Hai cap primer PCFVd-FW1/RE1 va FJJ2016-77/78 (bang 1) dwoc st dung vé giai toan bd trinh tw bd gene va
cép primer PCF-seg-F/R dwoc st dung dé thwc hién quy trinh phat hién PCFVd. Phan ¢ng RT-PCR duoc thuc
hién trong 25 pL thé tich phan rng gdbm: 12,5 pL DreamTaq Green PCR Master Mix 2X (Thermo Scientific, Hoa
Ky), 0,5 pL mai primer (10 uM), 1 pL cDNA va 9,5 pL nwéc DEPC (BIOBaSIC Canada). Phan &ng duoc thye hién
bang may luan nhiét Bioer LifeEco, gdm cac budéc: tién bién tinh 95°C trong 5 phut 40 chu ki: bién tinh 95°C
trong 30 giay, bat cap 60°C trong 30 giay, kéo dai 72°C trong 30 gidy; hau kéo dai 72°C trong 7 phit. Sau d6 san
phdm RT-PCR sé dwoc kiém tra trén gel agarose 1,5% (Bioline, Vwong quéc Anh) trong dém TAE 0,5X (ABT,
Viét Nam) dung thang chuan HyperLadder™ 100 bp (Bioline, Vwong qudc Anh) st dung chét nhuém Gelred
(ABT) va két qua dwoc quan sat dwdi dén UV.

Bang 1. Danh sach céac primer str dung

Tén primer Trinh tw Kich thwéc Muc dich Nguén
PCF-seq-F CCGTCTTCTGACAGGAGTAATCCC ;
348 bp Phat hién PCFVd &Yi”agr'f.t""w";g‘l”;’
PCF-seq-R ACCCGCACGGCGCTTCTC atsushra, )
Giai trinh tw toan bd bd (Verhoeven et al.,
PCFVd-FW1 ACCCTTCCTTTCTTCGGGTTTCC 348 bp gen PCFVd 2009)

PCFVd-RE1 GAA AACCCTGTTTCAGCGGGG AT

FJJ2016-77 ~ CCGGATTCTTCTAAGGGTGCCTGTG Gidi trinh tu toan bo bd

348 bp (Tseng et al., 2021)

FJJ2016-78  AGATCCTCTCGGGTCCCGGGTAGCT gen PCFVd
pJET1.2-F CGACTCACTATAGGGAGAGCGGC . ™
1:5138[35 * Kiém tra gen clone CIOSFJI.ET KP.tCR
pJET1.2-R AAGAAC ATCGATTTTCCATGGCAG P oning Ki
ACT-F AGGCCAACAGAGAGAAGATG .
772 bp Kiém soat xét nghiém (Trwong et al., 2023)
ACT-R ACAATGGAAGGACCAGACTC
Tao dong

San phdm RT-PCR khuéch dai béng cép primer PCF-seq-F/R, PCFVd-FW1/RE1 va FJJ2016-77/78 dugc chén
vao vector pJET1.2 theo hwéng dan cta CloneJETTM PCR Cloning Kit (Thermo Scientific). Vector sau khi chen
gene muc tiéu dwoc bién nap vao vi khuén E.coli DH5a bang phwong phap héa bién nap (Sambrook and Russell,
2001). Sau khi hoan thanh cac bwdc tao dong, dich vi khuan sé dwoc nuoi céy trén moi trwcyng LB ran c6 bd sung
khang sinh Ampicillin néng d6 2 mg/L méi trwéng. Sau 24 gi& nudi cay vi khuén, khuan lac mang gen muc tiéu
duoc chon loc béng phan &ng PCR véi cap mdi pJET1.2-F/R (Bang 1), theo hwéng dan CloneJET PCR Cloning
Kit (Thermo Scientific), sau dé san phdm PCR duwoc dién di kiém tra kich thwdc. San phdm PCR dwoc gii gidi
trinh tw bang phwong phap Sanger tai Céng ty TNHH Dich vu va Thwong mai Nam Khoa Thanh phé H6 Chi Minh.
Phan tich trinh tw, kiém tra cau tric th cap

Trinh tw toan bd bd gen ctia PCFVd dwoc khuéch dai bing 2 cidp mdi PCFVd-FW1/RE1 va FJJ2016-77/78 dwoc
xt ly bang phan mém BioEdit d& c6 trinh tw hoan chinh. Sau d6 trinh tw sé dwoc kiém tra béng céng cu BLASTn
cta Trung tam Théng tin Céng nghé sinh hoc Quéc gia Hoa Ky (https://blast.nchi.nlm.nih.gov). CAu tric thir cap
cla PCFVd sé dwoc dw doan bang cong cu RNA Folding Form cua Unafold website. Trinh tw nucleotide cla
PCFVd da dwoc dwoc glri vao NCBI GenBank (S6 gia nhap PQ059146).
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T6i wu phan (rng RT-PCR phéat hién PCFVd

Khao sat nhiét dé bat cdp

Nhiét d& bat cap dwoc khao sat & nhidu mirc nhiét do khac nhau nhdm tim ra nhiét do ti wu cho phan &ng. Khao
sat dwoc thuc hién tr 55°C dén 65°C bang may luan nhiét Bioer LifeEco, cac murc nhiét khao sat gém: 55°C;

55,2°C: 55,6°C; 56,5°C; 57,6°C; 59°C; 60°C; 62,1°C; 63,7°C; 64,2°C; 64,7°C; 65°C. Nhiét do t6i wu dwoc chon la
nhiét d6 cho vach DNA sang nhét, it tao dimer nhét.

Khdo sat néng dé mai

Nong dé moi dwoc khao sat & nhiéu mirc khac nhau trong khodng tir 0,0125 uM dén 1,2 pM cu thé nhw 12 0,0125
uM; 0,025 pM 0,05 uM; 0,1 uM; 0,2 pM; 0,4 pM; 0,8 uM; 1,2 M. Nong do moi t6i wu dwoc chon la néng dd tai d6
vach sang va khong tao thanh dimer, wu tién chon ndng do thap nhét gitp tiét kiém hoa chét.

Xdc dinh giéi han phat hién (LOD)

Plasmid mang doan gen muc tiéu sé dwoc do ndng do (ng/pL) théng qua d6 hap thu quang phé A260 bang may
quang phd BioDrop PLITE. S& ban sao DNA plasmid cé trong 1 pL dwoc tinh theo céng thirc clia Staroscik
(Staroscik, 2004).

PC x 6,022 x 1023

Copies (copies) = T3 10°x 650

Trong d6: PC ndng d& DNA plasmid (ng/uL), L 1a do dai doan gen (bp).

Gioi han phat hién (LOD) clia xét nghiém RT-PCR dwoc xac dinh |a lwong sb ban sao DNA plasmld co trong mot
phan tng thap nhét c6 thé phat hién trén 90%. Luwgng DNA plasmid dwgc pha loéng tir 10° dén 10° duoc st
dung d& xac dinh gia tri LOD. San pham PCR dwoc phan tich bdng gel agarose 1,5% véi dién ap 100V trong 30
phut, sau d6 quan sat dwéi den UV.

Ap dung quy trinh RT-PCR da t6i wu lén mau thwe dia

Tong s6 20 mau gbém c6 10 mau la 6t va 10 mau 14 ca chua c6 triéu chirng nhiém PCFVd duoc thu thap tai bén
vuon & khu viee Thanh Pho Go Cong, tinh Tien Giang, moi vwon lay 5 mau. Trong do vwedn 1 va 2 la cac mau ot,
vuon 3 va 4 la cadc mau ca chua. Cac mau thyc dia dwge kiém tra bang phan (ng RT-PCR da dworc toi wu.

KET QUA VA THAO LUAN
Phan tich trinh tw va dat trwng phan ttr ctiia ching PCFVd phan lap & Viét Nam

CAu tric bac mot clia bo gen PCFVd da dwoc xac dinh bdng céch giai trinh tw cac san phdm PCR tlr cac plasmld
mang doan khuéch dai cta hai cap primer PCFVd- FW1/RE1 va FJJ2016-77/78. Thanh phan nucleic acid cla
PCFVd chang thu thap tai Tién Giang dugc xac dinh gdm c6 348 nt: 108 C (31%), 103 G (29,6%), 71 U (20,4%)
va 66 A (19,0%), ham lwong C + G 1a 60,6%. Két qua so sanh trinh ty thu dwoc véi cac trinh tw PCFVd da dwoc
céng bé trén ‘GenBank cho thay trinh tw cGa doan gen khuéch dai tuong ddng & mirc 98,28% V@i trinh tw gen
PCFVd ma s MW422292.1 da dwoc cong bd va twong déng 97,99% véi 2 ching PCFVd c6 mé s MW012415.1
va MW012406.1 tai Viét Nam. Trinh ty cla chung PCFVd thu dwoc tai Tién Giang ¢ sw khac biét véi trinh tw
nucleotide cla chung PCFVd tham chiéu c6 ma sé FJ409044.1 tai vi tri: 105, 111, 120, 136, 242, 247, 298, 299
va khac biét voi 2 trinh tw nucleotide cda ching PCFVd c6 ma ) MW012415.1 va MW012406.1 tai vj tri: 105,
121, 127, 130, 136, 218, 251, 252 (Hinh 1). Sw khac biét v& thanh phan nucleic acid c6 thé chuyén Tetraloop
motif thanh Loop - E motif, ngoai ra sy thay doi thanh phan c6 thé dan dén sy thay doi doc lwc cla viroid (Hadidi
et al., 2017). Cau tric th& cap dwgc may tinh dy doan nang lwgng ty do c6 dang hinh que gidong véi cac cau trac
dwoc bao cao trwdc day (Verhoeven et al., 2009) (Hinh 2).

Hinh 1. So séanh trinh tw gene giira ching PCFVd thu dworc tai Tién Giang (PCFVd TG) véi trinh tw tham chiéu caa
PCFVd (FJ409044.1) va hai ching PCFVd thu dwec tai Viét Nam (MW012406.1 va MW012415.1)
Nhiing trinh tw nucleotide giong nhau duoc thé hién qua dau (.) con nhing nucleotide c6 sy khéc biét giira cac chdng duoc lam
noéi bat.
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Hinh 2. CAu tric thir cap ctia PCFVd thu dworc tai Tién Giang, chiing tham chiéu (FJ409044.1)
va hai chiing dwec cong b6 tai Viét Nam (MW012406.1 va MW012415.1) .
Cac nucleotide khéac biét gidra cac ching duwoc lam néi bét, cac cdu trdc A- Motif va Loop-E dugc lam ndi béat.

Két qua téi wu phan ng
Khgo séat nhiét dé bat cap

San phdm PCR duoc dién di véi thang chuan 100 bp dé kiém tra kich thwoc. Tiv két qua khao sat nhiét do co thé
thay prlmer PCF-seq-F/R c6 thé bt cap tlr 55°C dén 65°C. Do sang cla cac band khéng c6 sy khac biét qua
nhiéu vi vay nhiét d6 t&i wu cho phan trng dwoc chon la 60°C, theo nhiét d6 cla cap primer ACT-F/R, dé c6 thé
thyc hién cung mét may PCR va & cung mét nhiét do.

L 1 2 3 4 5 6 7 8 9 10 1 12

400bp —
300bp —

200bp —
100bp

Hinh 3. Két qua khao séat nhiét 6 bat cap ctia primer PCF-seq-F/R
L: Thang chuén 100bp, 1: 55°, 2: 55,2, 3: 55,6 °C, 4: 56 59, 5: 57,6 °C, 6: 59, 7: 60°C, 8: 62,1°, 9: 63,2, 10: 64,2°C,
11: 64,7 °C. 12: 65°C. Nhiét d6 téi uu duoc danh dau bang khung mau dé.

Khdo séat néng dé primer

San phdm PCR gidm dan d6 sang tir néng dé 1,2 uM dén 0,0125 uM, khéng thay xuét hién band tir néng do
primer 0,025 uM tré xudng. Trong khi d6 dimer sau phan tng glam dan tr ndng do 1,2 yM xubng 0,05 uM Tai
nong d6 0,1 uM band sang, rd rang va khéng c6 tao thanh dimer, vi vay ndng d6 primer nay dwoc chon dé thuc
hién cac xét nghiém sau nay.
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400 bp
200 bp

~ Hinh 4. Két qua khao sat néng dé méi téi wu cho phan ing
L: Thang chuén; 1: 0,0125 uM; 2: 0,025 u’M; 3:0,05 uM; 4: 0,1 yM; 5:\0,2 uM; 6: 0,4 uM; 7: 0,8 uM; 8: 1,2 uM.
Nong dé maéi téi (uM) wu dwge danh dau bang khung dé.
Kiém tra xdc dinh giéi han phéat hién LOD

Néng d6 plasmid thu dwoc sau khi ly trich la 15,53 ng/pL, sb lwgng ban copies tinh dwoc theo cong thirc cla
Staroscik & 4,3x10° copies/pL. Két qua LOD ctia phan trng dwoc thé hién trong hinh 5 va bang 2.

Bang 2. Két qua PCR xac dinh giéi han phat hién (LOD)

Sé ban Lan lap lai
copies/HL 1 2 3 4 5 6 7 8 9 10
10° =) -) -) =) =) ) =) ) =) )
10! =) -) -) *) =) =) (+) =) =) =)
10° (+) (+) (+) (+) (+) +) (+) (+) (+) (+)

() Am tinh; (+) Duong tinh

Hinh 5. Két qua dién di xac dinh LOD cha xét nghiém PCR
(L) Thang DNA 100 bp; (1) — (10) d6 pha loang tir 10°) dén 10°(copies/uL); Khung mau dé hién thj do nhay ctia xét nghiém RT-PCR.
Két qua cho thdy ndng do plasmid thap nhét co ti 1& phat hién trén 90% la ndng d6 10°. Vay LOD phat hién cua
phan trng PCR dwoc xac dinh 1a 107 copies/juL.

Két qua ap dung quy trinh trén mau thwe dia

Két qua trong vuon 1 da c6 3/5 mau dwong tinh véi PCFVd, vwéon 2 ¢é 5/5 mau dwong tinh véi PCFVd (twong
ng v&i 8/10 mau 6t bi nhiém), vudn 3 ¢6 3/5 mau dwong tinh véi PCFVd va vudn 4 ¢6 3/5 mau dwong tinh voi
PCFVd (twong rng 6/10 mau ca chua bj nhiém) dwoc thé hién qua bang 3 va hinh 6. Két qua kiém tra gen actin
didu xuét hién vach cho thdy khéng c6 mau thwe dia am tinh gia (Hinh 7).
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Bang 3. K&t qua ap dung quy trinh RT-PCR phat hién PCFVd c6 triéu chirng trén mau thwe dia

i | e | 5 o ] 50 T [ e T [ [ e [ [ [ 2
1 ) |5 @ =) 9 () ) 13 (+) ) 17 ) )
2 ) " | 6| @ ) 10 () ) 14 (+) ) 18 ) =)
3 ) ) |7 ) ) 1 (+) =) 15 (+) =) 19 ) )
4 ) " |8 | ™ ) 12 () ) 16 (+) =) 20 ) )

(-) M&u am tinh; (+) M&u duong tinh

Hinh 6. Két qua ap dung quy trinh trén mau thwe dia )
(L) Thang DNA 100 bp; (-) Bdi chitng &m; (+) Béi chirng duong; (1) — (20) két qud PCR kiém tra PCFVd mau 1 dén 20.

Hinh 7. K&t qua PCR gen actin trinh trén mau thwe dia
(L) Thang DNA 100 bp; (1)-(20) Két qud PCR gen actin mau 1 dén 20

Yanagisawa va ddng tac gia (2017) da st dung ky thuat RT-PCR va lay nhiém ngwoc nhdm xac dinh kha nang
lay nhiém cGa PCFVd trén cay ca chua, két qua chi ra réng véi ty |& lay nhiém PCVFd qua hat & 0 - 1,4%, trong
hop lay nhiém tir hat phén ho&c bd me bj nhiém la 65,3% - 69,2%. Vé&i k§ thuat gidi trinh tw NGS, dwa trén RNA-
seq, Choi va dong tac gia (2020) da c6 thé xac dinh mot sb virus va viroid chwa dwoc bao cao & Viét Nam. Day 1a
nghién cu dau tién bao cao tam loai virus, bao gom PVY, ChivMV, CMV, CaCV, PCSV, PCV-2, TNRV va
TMGMV, ciing nhu hai viroid, CLVd va PCFVd, lay nhiém trén cay ho ca & mién Bac (Ha Néi, Vinh Phu, Ninh
Binh) va Lam DBéng, Viét Nam. Trong nghién ctru nay, chung t6i cling da xac dinh dwoc sy hién dién ctia PCFvd
trén cay ca chua, va cay &t tai Tién Giang. Viéc c6 thém mét trinh tw chiing PCFVd tlr khu vic Tién Giang la mot
bwéc quan trong trong nghién ctru va theo déi viroid nay. Bang cach phan tich c4u tric thi cAp cta chang viroid
nay, mé ra co hdi hidu ré hon vé tinh chat, d&c diém, va tiém ning lay lan cla viroid trong cdng déng. Nho vao
viéc nay, cé thé xac dinh cac bién dbi, mdi lién hé véi cac ching khac, va dwa ra cac bién phap phong ngira va
kiém soét hiéu qua. Gilp giam thiét hai vé kinh t& do PCFVd gay ra. Ky thuat RT — PCR phat hién PCFVd véi do
d&c hiéu va do chinh xac cao. Quy trinh chan doan dwoc st dung dé phéat hién PCFVd trén cac mau thu thap ti
thwe dia. (Png dung quy trinh nay c6 thé tiét kiém dwoc thoi gian, gilp tAm soat sém mam bénh dé c6 hién phap
ngan chan va x ly kip thoi.
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Xéc dinh dwoc thém mét trinh tw nucleotide ching PCFVd t& khu vie Tién Giang la mot budc quan trong trong
nghién cru va theo dai viroid nay. Ky thuat RT — PCR phat hién PCFVd véi nhiét dé bat cap t6i wu la 60°C, ndng

do primer téi wu cho phan &ng la 0,1 uM, d6 LOD la 100 copies/uL da dugc xac dinh va (rng dung cho viéc phat
hién PCFVd trén mau thyc dia v&i ty 1€ 14/20 mau cay ho ca dwong tinh véi PCFVd.
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DETECTION OF Pepper chat fruit viroid (PCFVd) BY RT-PCR ON
Solanaceae IN TIEN GIANG PROVINCE

Tran Dinh Phong®, Truong Quang Toan? Huynh Van Biet*?*

1Faculty of Biological Science, Nong Lam University, Ho Chi Minh City

’Research Institute for Biotechnology and Environment, Nong Lam University, Ho Chi Minh City

SUMMARY

PCFVd (Pepper chat fruit viroid) is a viroid that causes leaf stunting, leaf curling, small fruit on plants in the
nightshade family. It spreads vigorously from diseased plants to healthy ones or through contaminated seeds.
The earlier the disease manifests, the more severe the impact, resulting in reduced yield and post-harvest quality.
Currently, there is no cure available for this viroid, so the most effective method for control is seed screening
before planting and removing diseased plants. In this study, two pairs of primers, PCFVd-FW1/RE1 and
FJJ2016-77/78, were used to sequence the entire PCFVd gene, and the primer pair PCF-seq-F/R was used to
develop a PCFVd detection procedure. Subsequently, the PCR products from these primers were ligated into the
pJET1.2 vector and transformed into Escherichia coli DH5a. The secondary structure of the PCFVd gene was
determined from the sequencing results. An RT-PCR procedure was established to detect PCFVd using the
primer pair PC-seg-F/R amplifying a 348 bp fragment. The optimal annealing temperature for the reaction was
60°C, the optimal primer concentration was 0.1 uM, and the limit of detection (LOD) of the RT-PCR reaction
was determined to be 100 copies/uL. Out of 20 field samples, 14 tested positive for PCFVd. The study
successfully established an optimized RT-PCR procedure to detect the presence of PCFVd. This is the first
report of the presence of PCFVd in the Mekong Delta.

Keywords: Capsicum frutescens L, PCFVd, RT-PCR, Solanum lycopersicum, Viroid.
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