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ARFF 7 #] B real-time reverse transcription-polymerase chain reaction (RT-PCR) A% B2 ¥ 1&g 4 47 » & RE LT
B AR 5 HEE Y B (potato virus Y) A & HsE B % 5 (pepper mottle virus) Z 75 ik o & RIEA® AL EIG 18

By TRIEEAMRBLEEREY BEAFTMHERBE » AR RER M EZ Y ERE
s R T RS EA A M ERTHES SRS ATAAREREL

RAME R R T THET

AR —

Bk N B BT e R R ek 2 fEm X B o
RAdER - B E Y IEE - BIEEUETE - 8H - Real-time RT-PCR HlERL i -

IS

ERE Y &5 (Potyvirus) B Potyviridae
B2 kW s A NS R4 737 nm x 11
nm 7 #HE RNA EREE - 7718 K/N&T 10 kb
(Shukla et al. 1994)  Potyvirus [ 2% Jift £ {E
Yy R MR E - B E (Solanum
tuberosum L.) ~ B # (Capsicum spp.) F1% #ii
(Lycopersicon esculentum Mill.) Z{EY) 2 155
(Benner et al. 1985) » [t & 9% 35 B FS 85 25 55
HIEZ 27 k{4 (Purcifull et al. 1975) - F6
& HE A EREYRREIIE SR ZE Y IRE
% (potato virus Y; PVY) (Lee 1970) ~ FHHIEERR
PEEL% B (pepper veinal mottle virus) (Cheng
et al. 2009) ~ HHEIRPEE K E (chilli veinal
mottle virus) 13 HBE EL % 55 (pepper mottle
virus; PepMoV) (Cheng et al. 2011, 2013) & -
L BEWREREA Z &S 15
R EA/NIEDE - DR KT Ak ik

SURE  HEREERELE - [£HE - H)
W2 2 D ERBEARHEE &
L ERBREFEZE T 90% (Abdalla et al.
1991) «

PepMoV 1 PVY H1iif & LLIRFF A J7 = (8 4%
1 g% AR fE Y (Han et al. 2006) 3 HHHE & 7
PepMoV & % & # i fk B A 45 2% (Kim et al.
2009) - [ PV'Y #a08 Fy 25 B0t SRS A B 2
#9532 — (Scholthof et al. 2011; Quenouille
et al. 2013) - BRI G FSIRERIN - HRE
Z& MBI EEYIEE (Scholthof ef al. 2011;
Crosslin 2012; Quenouille ef al. 2013) -

HAEYREE R 2@ EAEEER
#H 4E BB 0 % A 55 A (enzyme-linked immu-
nosorbent assay; ELISA) (Dietzgen & Thomas
1991; Kubota et al. 2011) ~ 7 8 §F B & i 34
$E S EE (reverse transcription-polymerase chain
reaction; RT-PCR) (Gyoutoku et al. 2009) % »
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55 4h B 2 8 ok 5 & B 42 65 S FE (real-time
RT-PCR) 77 A2 FHEZ EEYIHEHERM
(Mackay 2004) - 5 gif & 551 real-time RT-
PCR Jr & iUt Ml PVY K PepMoV Z J57% < A
W 22 3 2 2 F] F real-time RT-PCR [ JiE » [
PVY F1 PepMoV Nib KA [R & 15 &5 & 09 H — M
et N SR B A Potyvirus & 5

PRET I AX e R A 2 R R B — R B SR RS >
= F T & 5y PepMoV FI PVY AYSE Rk HI R R
DAY real-time RT-PCR ¥ 2 T 5535 2 fa M

Mk 7 E

RERIR

REAMG O > R 2L
F A R AL T 5 S DL 3 R (W1 PVY H
PepMoV) & KalBgill - I ZER DL 10 f5 &
(w/v) BB 9 4% 75 (0.01 M KHPO,, pH 7.0)
W B 1% > &K1 7R BETE Y ZE 2 (Chenopodium
quinoa Willd.) #EfTEBE 7T 3 20 - QU — 7
MR N B L (Nicotiana benthamiana) TH
W) > AF R ANt B PR R R BEAH AR BTN 50%
HHR -20CRIAPRE -

HUWER N. benthamiana {E By FETE R A< A1 210
T EFETE R (Capsicum annuum) > EHFETE
LJ—E AKX » 73 Al##fE RS PVY F1 PepMoV »
A A A O = TR B S 2 6 wk (R IREE
EEH 48 RT-PCR R A% TE Fp 7 A AT - 2
it 375 B 47 Bl £k 1 4% : potato virus X (PVX) -
tobacco mosaic virus (TMV) ~ tomato mosaic
virus (ToMV) ~ cucumber mosaic virus (CMV)
F1 pepper mild mottle virus (PMMoV) 2 » 5
7 PR 47 s T 4B P 2 B A O 2 U R B DR A
(Cheng et al. 2013) 5 A HEEURTFACBEER N.
benthamiana 1&F Fs a5 (& G aUEg H) -

fERE RNA BYHRENAE(E

HYO.1 g ¥risiiiiE R - BN RER S IHE -
Wi &M EHURI4H (Trizol Reagent, Invitrogen,
Carlsbad, CA, USA) AYHE(E it flt HUEHHUEE =
% RNA > i HU 58 B HY 4 RNA fRTF72-807C »
Rz @l -

rere

]

1E FH1

Real-time RT-PCR 5|5 RRETHIEES

Real-time RT-PCR 5| F&#& Primer Ex-
press™ (Applied Biosystems, San Francisco,
CA, USA) ®EGFTaRst » W AR KR THT Y
FHE R BRAE (REHILT) a5l
F (Potyvirus-Nib-350.1-F/R) w]E— {44551
Nib R FPH] > EYIR/NEs 350 bp (W1FE 1) -
AR Tt at 2 41 PVY kK PepMoV H
—MEPRSt > JRENERF Zheng et al. (2008) i
Y Potyvirus-Nib-350.1-F/R # 5| 1% » Ak
Z 5| T8 2 B0E AL B & 3 oy Bl E PVY Al
PRET e PepMoV R HIEE ST » {F Ry 5]+ FIER$t
s atE B - real-time RT-PCR & E R #tF25l
= #EH Primer Express™ (Applied Biosystems,
San Francisco, CA, USA) #xE&fT st > I
Biosearch Technologies Inc. (Petaluma, CA,
USA) Fr&pk o B —MEvEeet (PVY-Nib-
350.1-Probe ~ PEPMOV-Nib-350-Probe %1% 1
Fim) e—BE— MG Nib R P - &
—MEFRST 5 M1 3 Ui 73 IR E FAM (6-carboxy
fluorescein excitation wavelength = 494 nm)
FEY)'E K BHQI (excitation wavelength = 534
nm) WL SEIE -

RT-PCR # real-time RT-PCR /3%

Fftfs F 9 RT-PCR 47 RT & PCR &4 :
(1) 7225 pL RT [ZJEH » EHRA 2 pg S
#EH 2 RNA ~ 1 pL oligo-dT fl random haxamer
®IEE R T0CKIE S min R AKT 5 212
AR R HERE 4y BN S uL 22 5% first strand
buffer (Promega, Madison, WI, USA) ~5 uL 10
mM dNTP, 1 uL MMLV RT (200 U) (Prome-
ga) ~ 1 pL Recombinant RNasin Ribonuclease
Inhibitor (25 U) (Promega) » &5 /Kl & 25
ul o 7 FERERS B 60 min 42°C - (2) 7 PCR [ZJE
o AR 2.5 uL 2 10x buffer (Protech, Tai-
pei, Taiwan) ~ 0.5 uL 2 10 mM dNTP ~ £ 0.5 uL
0.1 uM Potyvirus-Nib-350.1-F/R5[F ~2 pL 1y
4 RNA &4k ~ Pl ddH,0 #i % 25 uL - PCR 2
JEAG (4 B 95°C/5 min ~ 30 {E{EIEAY 95C/30 s »
55°C/30 s F172°C/30 s » 72°C/5 min I 16°CE % -

Real-time RT-PCR Fft{if FHAYEER] fy KAPA
PROBE FAST qPCR Kit (Kapa Biosystem,
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Table 1.

Nucleotide sequences of primers and TagMan probes used in this study.

Primer/probe Sequence (5°-3°) Product (bp) Tm (C) Reference

Primers

Potyvirus-Nib-350.1 (F) GTGTGTGTWGATGAYYTCAAYAA 350 45 Zheng et al. (2008)

Potyvirus-Nib-350.1 (R) TCYACAACGGTRGAAGGTTGMCC 350 60 Zheng et al. (2008)

TagMan probes

PVY-Nib-350.1-Probe Quasar 670-TGGTTGGGATAAATTG This study
CTTCGGCGTC-BHQ-2*

PEPMOV-Nib-350-Probe CAL Fluor Orange 560-CATTCCA This study

ACCGTCCAACAACATTCA-BHQ-1¥

“ GenBank Accession no. AB711155.1 (potato virus Y genomic RNA, nearly complete genome).
¥ GenBank Accession no. NC_001517.1 (pepper mottle virus, complete genome).

Wilmington, MA, USA) » {£ 20 uL A9 [Z JE 58
B AR EY) 73 Bl Fs © KAPA PROBE
FAST qPCR Master Mix (2x) 10 uL ~ 0.1 uM
Potyvirus-Nib-350.1-F/R 5[F% 2 uL ~ 0.5 uM
PVY-Nib-350.1-Probe £ #f ~ 0.5 uM PepMoV-
Nib-350.1-Probe £ ~ROX Low (50%) 0.4 uL ~
KAPA RT Mix (50x) 0.4 pL ~ 2 pL [fJ cDNA f&
W (EELFE S~ PVY F1 PepMoV cDNA) ~ I,
ddH,0 % 20 pL - fZFEWRME R © 95°C/3 min »
40 {EfEERHY 95°C/15 s ~ 60°C/1 min < Real-time
RT-PCR f7 JiE {5 I 7 28 5 ABI PRISM" 7500
Sequence Detection System (Applied Biosyste-
ms, San Francisco, CA, USA) -

RT-PCR #1 real-time RT-PCR HY&E—1%
AIE

By M E Fr st st 095+ MIER 81 P 51 2 & ¥
PepMoV 1 PVY 3l & &HE—1% » DL{EEEEH il
TERREE R AR A F 3 2 R EE R dH AR B TS
TMV - ToMV - PMMoV ~ CMV 1 PVX -+ i1
JBE L4 RNA #E{T RT-PCR J real-time RT-PCR
[ FE » H I TEY) e G 2n At

A/J; J PVY EFD PepMOV E'J = Rﬂitn

Fo HITE Frastat AU B £t FE F A AT 98 2 real-
time PCR ¥f &}l PVY F1 PepMoV ¥ 5 1 22 &1
S > ARWgel FHEIRE Z EY4H&H 2 RNA
HEITERE 5 o Potyvirus Nib ELR M © #f
PVY #1 PepMoV Fff Bk 4 HY &H fU #£ 2 RNA »
L) PVY-Nib-350.1-F (5°-GTG TGT GTW GAT

GAY YTC AAY AA-3’) F Potyvirus-Nib-350.1
(R) (5°-TCY ACA ACG GTR GAA GGT TGM
CC-3°) 5| F# 1T PCR [ JE » KKIEWRMH K ¢
95°C/3 min ~ 40 {E{EIRAY 95°C/30 s ~ 55°C/30 s
F172°C/30 s > 72°C/5 min Fl 16 CTEE » failzt
ERRNEE A4 RNA (1 ng pL™) FeBEARAS RT i 1y
cDNA 1% #1T 10x 2505 (i 5 RNA B E
B 1ng ul™" % 107 ng L) (Y= > BT
5% # 77 RT-PCR L), & real-time RT-PCR 7 JiE -
55 91 F FE % PVY 1 PepMoV 11y B 1k 2=
RNA gl ¢ 47 Bl H 4 RNA DL 10x 250
B (10 ng uL™" % 0.1 ag pL™") (Y730 > 53 HIHLUA
FEZL PVY 5 PepMoV #J 4 RNA » 53R & HH[E
;;?F? (10 ng uL™") 2 PVY Al PepMoV 4= RNA #E
BHUE S5 > 7 BI#ETT RT-PCR X real-time
RT—PCR [ HE » HRZFEY) R A AR

ZF {5 LA real-time RT-PCR 8] PVY
PepMoV HIZHZE

1% B 6 R WORME SR B T8 — L VI M R DURE 2
% E R EH PVY il PepMoV 5| F/FREH4H G HY
TR - ¥ [EBF & H PVY Fl PepMoV HY4E
= RNA Fif#% 10 ng uL™ > WG 10x 250
2% 1 x 10° ng pL"' - Real-time RT-PCR 1
B o ¥4 RNA BE S SEEHRITN coy-
cle threshold (Ct) fH - Ct{H K> 35 HIMi
FEFEELEFR P o i FIESR Ex = 10775
¢ [ Y L3R 5 B KRR (Ex) (Rasmussen
2001) -
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Real-time RT-PCR ¥J PVY A PepMoV RY
BE—TAE

Ryl e b At pr 3 51 Y 5 |+ FO 2R &1 18 fa M
PVY & PepMoV £ imfyallg + 2 & HE
P real-time RT-PCR J5% » 47 B PVY J5i 2
EHHUEE IR ~ PepMoV R AL EHIUIE % ~ (EEEAVE]
R~ (REEAVEE - PVX B EH U #R ~ CMV
J ZLEHARURE IR ~ TMV B S HBUE PR ToMV A
JE L EH RS MR 42 RNA B no template control
(NTC) ¥%f I8 4H # 1T real- tlme RT-PCR 7 JE& -
R BRININM B ETE R  PVY R
B 4H % HL 15 M S TE (ﬁﬂ B 1A) - Ct{H &
25.9 0 MR HMEFHEEZEL CMV ~ TMV -
ToMV F1 PVX J% il AV EH ML - B2{E F & ¥ 5
4H 7 R K B M S E - PepMoV ERZLEH L 4H
B EIENTE (206 1B) - Ct{H 5 28.9 » ¥
HArEHHUE =L CMV ~ TMV ~ ToMV Al PVX
Fe AR HIEH AR - BEAE Ry & 3 O AH 7 S 1 K B e
K IE > 5558 & PVY Al PepMoV ¥ 3 RNA
e [E] i AoHl (a0fEl 1C) &8y B Ba s
Fraat iy 5 [ FIPEEH it real-time RT-PCR J77%
il B B PVY ~ PepMoV i E AR F BR B A

RT-PCR [l Real-time RT-PCR 34881 PVY
A PepMOV R EBUE sl5E

PE 5 RT-PCR # real-time RT-PCR ¥ X f@
M PVY ~ PepMoV WSS > STEIEZL PVY K
PepMoV Y& il 4= RNA fgfll 2 o 45 S8R DA
RT-PCR 77741 M1 PVY ~PepMoV Z B E T 2
10" ng (& 2) ; 48 [E £ & LA real-time RT-PCR
JFiiERH > BEIETZE 107 ng (B 3) - Lili4h
SRR {Ef M PVY ~ PepMoV Z & & | -
real-time RT-PCR J5;£ = RT-PCR 100x - ¥
il real-time RT-PCR &% 5 48 84 pig £ 48 il 4% [
([ 4) © B EHeEAE Ry CtH > BB HE Ky Poty-
virus-Nib-350 RNA = - R #[ &5 PepMoV &
BEH4REE R* = 0.991 (E = 96.59%) > PVY &
B4R E R R = 0 994 (E = 103.24%) » A=k
EnstE R FER N E

HEDR

B71E B
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1. Real-time RT-PCR #5H] PVY f{l PepMoV HYE
—MEkEE o H—Z s AR EREL PVY B PepMoV
[ JE & 81 PVX » TMV » ToMV ~ CMV Fil PMMoV
S (A) PVY J szt Hl 2 (B) PepMoV Jpgatatll s (C)
PVY + PepMoV JFE el -

Fig. 1. Specificity of real-time reverse transcrip-
tion-polymerase chain reaction (RT-PCR) for detection
of potato virus Y (PVY) and pepper mottle virus (Pep-
MoV). The specific test of real-time RT-PCR showed
that it reacts with PVY or PepMoV and does not react
with potato virus X (PVX), tobacco mosaic virus
(TMV), tomato mosaic virus (ToMV), cucumber mosa-
ic virus (CMV) and pepper mild mottle virus (PMMoV).
(A) PVY detection only; (B) PepMoV detecion only;
and (C) analysis for PVY + PepMoV.
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2 3 45 6 7 8 9

Rl

350 bp
—

2. RT-PCRE#E1T % 8% 55 48 M PVY I
PepMoV 7 &8 ik [l 45 5 - JH & PVY K PepMoV 4
RNA 2 10% ZFFHFER (1-107 ng) R 8 - 17 M -
100 bp #%E5r T4 5 17 1-8 235k 1-107 ng 2
IEHRRR 179 - NTC

Fig. 2. Sensitivity detection of reverse transcrip-
tion-polymerase chain reaction (RT-PCR) for both po-
tato virus Y (PVY) and pepper mottle virus (PepMoV).
Mixed with PVY and PepMoV, 10x serial dilutions of
total RNA as templates (1-107 ng). Lane M: 100 bp

marker; lanes 1-8: 1-107 ng total RNA diluent; and
lane 9: no template control (NTC).
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[E@3. Real-time RT-PCRIEM#E! TEHEABRRAIPVY
+ PepMoV ° & il : ARn {5 ; 7K -8 : Ct g 5 10x
ZYFiFEZ PVY + PepMoV 2= RNA (A-H : 73 jlFoR
1-10" ng) °

Fig. 3. Sensitivity of real-time reverse transcrip-
tion-polymerase chain reaction (RT-PCR) for detection
of potato virus Y (PVY) and pepper mottle virus (Pep-
MoV). Vertical axis: ARn value; horizontal axis: cycle

threshold (Ct) value; total RNA of PVY + PepMoV (A—
H: 1-107 ng, respectively) by 10x serial dilutions.

SR A real-time RT-PCR [& 5881 5H
L PVY F1 PepMoV RYRER

PVY + PepMoV K5k i 2 RNA JEE
#hE1 x 107 ng uL™' » PVY il PepMoV fy Ct {&
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4. Real-time RT-PCR jEi# 0148 2515 > PVY
+ PepMoV H 7 fESE SRl 47 - ST B H I g
FEEBLRIZR 7 B 5 0 10x 25k 2 PVY F1 PepMoV
% RNA (1-107 ng) -

Fig. 4. Real-time reverse transcription-polymerase
chain reaction (RT-PCR) slope calculation for potato
virus Y (PVY) and pepper mottle virus (PepMoV) using
the cycle threshold (Ct) slope method with increasing
concentrations of total RNA positive for both PVY and
PepMoV. The standard curve of real-time RT-PCR ex-
periment results; PVY and PepMoV full RNA (1-107
ng) in 10x serial dilutions.

1 2345 10

5y ARy 35.7 F137.7  S3H PVY MV4RIERIR By
-3.246 > PepMoV HY&R 1R fy -3.406 - PVY
1 PepMoV VRIS BERNVETE 73 7l By 103.24%
196.59% (H1E 4) -

=4zA

aJ afl
H AR SR # £ S ERER
BRANER toEE  CHASZERER
HIFIIA7E 2% e DU E LR - o140 © {8 RT-
PCR [&] BF & ] PVX ~ PVY -~ potato leaf roll
virus (PLRV) ~ 1 potato virus S % 5 f B #5%=
75 (Du et al. 2006) ; {f FH 5 R BA PR A [F] G A
HIFE$5 295 5 PVY ~PVX F1PLRV (Bergervoet
et al. 2008) ; RT-PCR # £ PVY f1 PLRV %
2 FEE$ER 3 (Klerks ef al. 2001) ; RT-PCR
g HI TMV ~ CMV ~ tomato spotted wilt virus
(TSWYV) ~ tomato chlorosis virus (ToCV) -
PVY fMIPVX 6 fE &% 3 (Liu et al. 2019) -
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RT-PCR [E i fHIE#L CMV ~ TMV ~ PMMoV ~
PVY f1 TSWV % 5 fEf5 & (Nemes & Salanki
2020) - FHHUE &8 H BR FH B K 0% i A 5
Ry BB RAEY) . HAE BIE R R @i bR
oF o T RE AP ECER RS - BUE BT ET
PR EME 2 BN 5 ERE - o FEhas
BARRRHVREE R I OO 6B R
EVIR B EE AR EZ — - HATE S
=057 ¥ (degenerate primer) #£{T RT-PCR
7575 0] A SE B Potyvirus R 558 > ELHE{HE A
WA % 2 f8 JHT (Gibbs & Mackenzie 1997;
Chen & Adams 2001) o A5 178 5 [+
Potyvirus-Nib-350.1-F/R L —f% RT-PCR % #%
MEER - B A ERZ Y BHE (W PVY Al
PepMoV) ZE 4 350 bp EWY) » BELE A Cucumo-
virus ~ Potexvirus ~ Tobamovirus ~ Carmovirus
J& 2 2 RS SN RIE (GERARTR) P
FIA A A 3 Nib B 550 Ry e 5 fr F I, -
ELHI A HI 2T 40 F&# Potyvirus isolates » 8 7
S JRk 2 8 {8 H WCIEN & Potyvirus 2 5[ F H
HE $ 7F 50-80% 117 Potyvirus isolates ; {HAYH
V¥ Potyvirus IR H 43 E A (coat protein;
CP) ERBIE R - = Nib ZFpF &R
AL AR BT %€ (Zheng et al. 2010) -
Jf> real-time RT-PCR g fll45 FEUR (& 1) @
F3 Potyvirus-Nib-350.1-F/R 5] 40 /il £ PVY
B PepMoV £RETAHHEST S IE » IME L PVY
5 PepMoV 2 582 B Y J& i 35 < & MU ik
LHERA S TE - T B A B ARURD 2 b0~ R AL
CMV ~ PVX » TMV » PMMoV =¢ ToMV HY &l
FRURE R AH B R3S Ry B2 PR R HE 2K by b 20 i
i B 45 R EUR AW 9% AT ek 5T Y Potyvirus-
Nib-350.1-F/R 5] - ¥f L RT-PCR J real-time
RT-PCR J7 7% i@ Ml & %f PVY M1 PepMoV Ji5 %
BERREEFHE M -

PVY il PepMoV Ky H & E i BHEWIHY
WHS > EEEBENHREE SRR
PepMoV IR H B8 B [E] Potyvirus &7 5518 &
J&iZ (Cheng et al. 2013) » Cheng et al. (2013)
FFH PepMoV-TW 1 (Y85 5 B K % T HiIfF -
PEHTMERREL PepMoV EoRZI fE » (HE53H L
EEMBHEYE B2 PVY {57 oo & 115 &
J& > #E1T ELISA fg MIFF S L2 EZ 2
IR LF RIS B &5y A DL PepMoV

rere

]

1E FH1

1 PVY $i % A 57 PepMoV 1 PVY [t 2
&5 - A2 Potyvirus 555 Nib KK
PR B REF G H PVY & PepMoV
BV > WO E L 2 TEAEE o AT
K| F PepMoV ~ PYV RNA 75 = # 1T real-time
PCR 35 » 45 RBE RN ERUE % 107 ng -
i 7 17 PVY k& PepMoV 45 33 15 #E fifi 4% - RT-
PCR & ili4: > BHEUE T E 10" ng > AHFFE4E
B R 1E B Ml PVY A1 PepMoV 22 B & I >
real-time RT-PCR 75,45 /> RT-PCR 100x - [
BEHUEIE S RNA 2 &5 SR - 00 0T 5 B RR
F1EY) PepMoV RNA &8 7 % H AR - & H
LAY R R BT S | F RIS - FimE
RT-PCR = &2 real-time RT-PCR ®] DL FH 7 HH
e gl « ZRT > AIHIE R EeaT i g |58
RV @A 5115 > FER X RT-PCR g M
W A BERERE A ER s R 13
CRFENBENINR S A B SRR o3
PA multiplex RT-PCR ¢ fii 7 77 975 %5 2 Ml /& 75
{8 —¥ 5[5 (primer pair) - AulER & JE M
/> PepMoV H1 PVY Z #7E » A EIEFEM K
(R E S E AR 2 (B8 540 > BhEdln
JE A BT DAAE (5] @ 3 8 1 1+ 93 4B LR T 33k
AR FF 7 Fli oy A [E AR Y 8 A
fiir o AL 45 LB R > real-time RT-PCR ¥#f
Y Potyvirus B9fg HZ & 7> RT-PCR > H 45 H
e real-time PCRVAFE(RIBIE Z PYV FL
R (R A AR 3 2 (B RE  RIEEF
i real-time PCR % » A B E R H R =E
FHIZE 2 K5 -

5| Rk
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Development of Real-Time Reverse Transcription-
Polymerase Chain Reaction to Identify and Detect
Potato Virus Y and Pepper Mottle Virus in
Sweet Pepper
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Abstract

Kuan, C. P, Y. H. Cheng, C. H. Tsai, C. S. Tseng, and T. C. Yang. 2022. Development of
real-time reverse transcription-polymerase chain reaction to identify and detect potato virus
Y and pepper mottle virus in sweet pepper. J. Taiwan Agric. Res. 71(1):11-18.

The real-time reverse transcription-polymerase chain reaction (RT-PCR) method was, for the
first, developed to identify and differentiate potato virus Y and pepper mottle virus in sweet pepper.
The results showed that this nucleic acid amplification technology can simultaneously detect both
potato virus Y and pepper mottle virus. No amplification was obtained from other Solanaceae viruses
and healthy plants. The method can be used to identify single or multiple infections. The results in-
dicated that this quantitative RT-PCR has the advantages of good specificity and high sensitivity. The
technology will be applied to assess field surveillance for sweet pepper.

Key words: Potato virus Y, Pepper mottle virus, Detection, Real-time RT-PCR.
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