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MEE ~ RS ~ MREAD - 2024 o HFEE PR DE KU 5 SO IR BRI e g A IR Al (RT-
LAMP) T HET - BRSNS 73(2):113-122 -

N S ARG s A E R T - A EERE Y WEB (Potyvirus) T2 HEEPHRBERR T (sweet
potato feathery mottle virus; SPFMV) 5HEZIRE » Kk HHENBEE ZHE R HERE - B EEEE
A E LR S i E B R (R B T SER s eIl » TR AR e R SV E SR - AH5E
T EE R S i A R ERR ST (reverse transcription loop-mediated isothermal amplification; RT-LAMP) fgHI$;
flir > FELUgH] SPEMV - A HIFHEL 3% - #& hydroxy naphthol blue {E B f57RA4Al » DI AHRMEAIS B Z 455 -
DAL B P A SR H ST )48 8 RNA » BRfER ERRE Ry 63°C ~ 45-60 min 5 FIAZHIRY (K RNA JRE Ky
237.9 x 10° ng pL'l > FHEG R i B & liE 25 3H$H S JE (reverse transcription polymerase chain reaction; RT-PCR)
F g HIA i RNA GRS B 237.9 x 10° ng pL” > BEyr RT-LAMP 2 i R fE % RT-PCR 5 100 % - [L4)
# RT-LAMP £l /RC N IERT FHETH 352 SPEMV A0l » BUR RT-LAMP fifIRg i 2 A Hus - BH— HER

Z SPEMV #5774 » RACAEAL H s i te e R fr LR e H s H A -
RAE - HEEPHRBEEYNE - KSR RURE Rl ~ 53 -

BIE

HEE (BB Ipomoea batatas > J5% * Sweet
potato) A iE{LF} (Convolvulaceae) » H £ &
(Ipomoea) {EW) > [RER A N ETGE - BE
BEE AR ONEIEN - BRI AR ERA KR
FMEIEY) 2 — (Food and Agriculture Organi-
zation of the United Nations 2022) - Z&IH1T
HEAETERMEES  ToHRRE LM
TELT SR - RIBREETS 2022 - 2 4RiET4F
¥ (https://agrstat.moa.gov.tw/sdweb/public/
official/Officiallnformation.aspx) B @ 2 /&
HE BT HE R 9,154 ha > 47 60% 7 & £
AR EMGELE L% - 7l F5 4,137 ha Bl 1,467

ha » FtEmiE DL "B R 5T 98 Bl TR R 66 5F
B Ry L o

FHERE R TEEE TENREET - #H
PRHEN AR SR TR EE - — B
R ERE R - BEEAES S EmESE
B FEELE - HAlo e B HENRE
FHREEC M 30 fE (Clark et al. 2012) > E&
NG Ez R aE A EEERE
(sweet potato leaf curl virus; SPLCV) (Chung
et al. 1985) ~ H & PR BE KW 55 (sweet po-
tato feathery mottle virus; SPFMV) (Liao et
al. 1979) ~ HEE(RJE & (sweet potato latent
virus; SPLV) (Liao ef al. 1979) ~ H 5 & 2
(sweet potato virus 2; SPV2) » NfEHERH Y
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(sweet potato virus Y; SPVY) (Wang et al.
2014) ~ H # G5 5 (sweet potato virus G;
SPVG) (Wang ef al. 2013) « HEEst B (LS
(sweet potato chlorotic stunt virus; SPCSV)
(Cheng et al. 2020) K HEE4EPFEF T (sweet
potato chlorotic fleck virus; SPCFV) (Chiu
2020) - H 5348 F B Potyvirus & 2 SPFMV
EztE AR o HEEE - HERAVHE
5 (Ateka et al. 2004) - HiK BRI H &8
P B o LB M vk 2 ZER 23R =
{LEGREE R B SR SUR L 280 7S H
S ELE A F A SPCSV B SPLCV 8 & j L
tEbR - RIS ERCEE | B ~ NS M R s (R R AT
FOBALHYRRE > BHHEERENRHBEGE > &
% 2 B m=A8 e ] 2 44-95% (Domola et al. 2008;
Adikini et al. 2016; Wanjala et al. 2020) -
HE&m s H A A SR - RIE DU
FRTE o (F Ry R o » i H 4 By R
BAAE EANFEERFESER S G
HESRME  REEMPEEY  ANREHE
FESBBOE TR ERMN - MEHRER > 4
REHE AR EBIEAIEEL - I - mE ol E i
R REREEEEENE MR - S H R
T T R 2 he R K i f HA 2 B
ZoHsE P ES L (enzyme-linked immunosorbent
assay; ELISA) B 53 i HI 0% o Y 55 - I 228 6
K JE (polymerase chain reaction; PCR) J [z ##
$E I T 2 A [ FE (reverse transcription PCR;
RT-PCR) % (Opiyo et al. 2010; Li et al. 2012;
Boonham et al. 2014) - 2R » [f15 2 5 0] 35
FHE-MZiumE - SFEREE - JAE
HRi—SEEHEREDRZ50m% > 0
SPLCV % (Wanjala et al. 2021) ; 4} » HEE
HEhEEHYE - TR mEERRN L IE
et - BmEE B A R 3 JIE (titer)
Ztkm o M EREERRNZHRENER > 15
& 9% 35 (Kreuze & Fuentes 2008) - I A
PCR B RT-PCR %5 77 T g M4 » & HH H—
PEEIEE M - AR R ENE R E R H R
BENER AN BT RN - RHIFTHIE(LERT
TR DURDR R IR B85 % (loop-mediated

rere

]

7348 2

isothermal amplification; LAMP) (Notomi et
al. 2000) Ry b - S Al fERDE N IE - #(F
i 5 B PR 2 BE 2D B S i IR BRI B 1Y (re-
verse transcription loop-mediated isothermal
amplification; RT-LAMP) f& ] SPEMV » LJHA
REMERNH B R A - HEWHZE &
e TAE -

MRS
HERSRIR
2018-2019 F B % - EM R P2 H
511 R S5 (L B 3 2 L B » 46 RT-PCR
B Mo 3 RT-PCR 78 ) 1% B 52 FF B 38 72
SPFMV i {% » il 7477 2 S IR
{F B BACR -

HERE RNA ZZH

440 %% %] F Monarch® Total RNA Mini-
prep 4i{EE4H (NEW ENGLAND BioLabs Inc.,
Ipswich, MA, USA) ZZH{ 4% & RNA » (K540
{LEHFTH 2 #RE2 BT - HL 0.1 g fEY)4H
&% > TR T AR RE S S G B
Wik o '8 Z Y4 8 AR B 800 pL RNA
protection reagent i~ 1.5 mL il & & /(& 115
ERE » BEL 2 min (1,600x g) » WAL EIE R
ZHHMEROET > HiIIAFEREZ RNA
lysis buffer 5 E &% » W HL 800 nL )R &R
£ #8JE & (column tube) » B Lr 30 s (1,600x
g WEEREMNMERELE - KIERIMA
FEREIS% HKE - REa% > WEURE R
FHLETEE » B0 30 s (1,600x g) - BERIE
W& 1A 500 uL RNA priming buffer & 4fi(L
HIEE > B 30 s (1,600x g) R IBERIER - I
A 500 pL RNA wash buffer % 4i b 3 J& & -
L 30 s (1,600% @) BB ERIER - I EA LT
B2 12X o f71%0A 100 pL TE buffer - &/ 30
s e 4 b RNA « &fi{b 2 RNA 7R -20C
T > 2B ER -

515525
H GenBank &if}EE H 17 5 SPEMV 2285
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TR B @ 3R Z B H (coat protein;
CP) P4l - &LE¥ 3712 - B8 CP YIS
Or B & 1T 51 7 5% 5t o #& H1 PrimerExplorer
V5 ##& (http://primerexplorer.jp/e) 5% 5t5]F
(&) ZEES|FAIZEREEYPHYAE (2
BRI BT S -

REEFRI RIS A

] A Loopamp RNA amplification kit (Eiken
Chemical Co., Ltd., Tokyo, Japan) {E F [ =,
Bl - SPESERGRE Ry 25 uL» &H 2 uL RNA f#
#Z > 12.5 uL 2x reaction mix » 1 pL [EZR &R
(Bst DNA polymerase il AMV reverse transcrip-
tase) » 40 pmol 5] F-SPFMV-FIP EiSPFMV-
BIP » 5 pmol 5[+ SPFMV-F3 Ei SPFMV-B3 »
7 TEAG& 4 B 63°C » 30—60 min > 85°C > 5 min °
[ FE &S S L AR 28 2 45 7 A B E R )G i
A 1 pL Z%¥%] hydroxy naphthol blue (HNB) (3
mM) (Sigma, St. Louis, MO, USA) £ £
(0 DVEERSHEY 10 uL RT-LAMP E#ILL 1.5%
AR AEB BRI 4E R -
REEFR R AR EIHRE

DIk 2 488 RNA JF B 1798
it 2 5y 5] T (SPFMV-F3/SPFMV-B3) i
17 B 20 B RT-PCR (one-step RT-PCR) (Senso-
Quest LabCycler 011-101, SensoQuest, Got-
tingen, Germany) » Fl|f{Super 2 RT-PCR Kit
(Protech, Taipei, Taiwan) {E [ JEEH » K FE
HaRGRE 20 pL > &H 2 uL RNA 57 - 0.5 uL
10 mM 5] F B 10 pL 2x reaction mix » JZ JE
& H By 42°CKZ JFE 30 min > 95CKZJEE 2 min » B
# 35 {E1E¥E : 93°C 1 min ~ 55C 1 min & 72C

F1. AWETERZST -
Table 1. The primers used in this study.

2 min > FRE R IER 72°CFHE 5 min © B 10 pL
RT-PCR LA 1.5% HHS SRR Bk 7 ir4s 5 -
BT E

B oy M A 72 5% 51 2 RT-LAMP 5[ 740 {5
HI SPEMV 7 H—1: » 43y Fil A i 5E H sEE AR L
[ SPLV ~ SPCSV K SPFMV 7 f& i H
Bk DA RHT AR EUE A S RNA > {F Ry s
PR © L 2 pL RNA #{T RT-LAMP > [ [E4S
HPUMAZE (3 mM HNB) (Sigma, St. Louis,
MO, USA) B 2@ &L > WLl 1.5% B 55
BBE Ik TR 4G R

[L#R RT-PCR £2 RT-LAMP {£:8] SPFMV
557 BT RT-LAMP fg I 5 ffif 82 RT-PCR £
flrz BEEEZR - BERUERHEENRZEE
RNA B HELIAL 10 5 258 %R - 73Rl
it 7574 #1T RT-LAMP B B 25 B RT-PCR 3
& - RT-LAMP 7 [ JEGE SR LN A4 (3 mM
HNB) (Sigma, St. Louis, MO, USA) #2522
LG LA 1.5% BARSEIB E ok TSR 4 2R
RT-PCR VLA 1.5% BHS 5B Bk 7 irés 5 -

ARk < RE

HHMREEFRBHERE FELHE
A E) 2 HEER » R LMITERL 0.1 g
HER A4 A H 42 RNA - B 4i{E 2 RNA 57
A I A _E 4t RT-LAMP 81 RT-PCR J5 )% # 17
SPFMV 7 fg B 73 47 -

Primer name

Sequence 5'to 3’

Target region

Coat protein

TCTTTWGCRCGTGYAGGGCGCGATATGCATTTGAT

SPFMV-F3 CAACGTAATTTGACTGATATG
SPFMV-B3 GTCGTGTGCCTCTCCGTATC
SPFMV-FIP

SPFMV-BIP

GCACTTAAGAATGCGTCTTGCGTGGAGACGTTTCC
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SR
RT-LAMP {&] SPFMV & 2 FES{4 3 5

Fy 1118 7€ B1H & 2 RT-LAMP 7 JE {%
> RUFFEAIH B IR EEZR I Z RNA fE 5
SRR > ST e (S TR P B P 2 5l - B
RS s ER T o S RBURATERGET Z SPFMV
S1F4H 7 60-65CIi i 2 FE 1% &8 & ik 7y i # AE
BIRFIEY AR > BhERE  Hd Pl 63T
IF FT SIS 2 EE VIR B P B (1B 1A) « (R »
BEFEY 63°CHY > FIA RT-LAMP 43 #4730 ~
45 % 60 min 275 % ERE el B > BEIK A3 AT
G IR 23R R eI ) By 45 B 60 min B BE SIS Y
EY) > HREEE K 30 min 1F - ARETZF]
FEVIER (& 1B) - &% LATil > SPEMV g EK
JE {65 {4 5 63°C ~ 45-60 min 7% 4% 85°C ~ 5 min
DI 1k 2 FE - RT-LAMP 7 & &5 5 By 1F 2 i
B g4 A EREY) - o R NIRYH] (8
1C)  FLAR > JRE]F F Sy 2 e 88 H A IR B B2
FIH] o ABFSEFI A HNB {E B35 R 4L/ » s

1,500 bp
1,000 bp

500 bp

fi 1.
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30 min 45 min 60 min

3% HFH2 M

ARALEG - BN R ERE » BN ER 2
BB SRR R (B 1C) -
5 |%§_'l‘$5ﬁn '/’_/B\

A5t {4 ¥ SPEMV 857%E 0 5 2 & i
st 5l 40 > RS 4H% SPFMV 2
B R 63CHR(F T #ETT RT-LAMP [ZJE 60
min > 45 IR BOR 8 SPFMV Z F& 5 1E #& RNA
E Ry fE A B L BRL IE S JE - mT R 2 245 R AL
2B & M FE i fE PRk RNA 41 SPLV
SPCSV ~ RIEFFE K RNA Je S A% I 1L AR 6 B2
HERBEE - RIDAfE AR - 286
(1 2) -

RT-PCR £ RT-LAMP Z EHE LLER

Fyligtfi# RT-LAMP {5l SPEMV Z S -
[ B2 RT-PCR £ ffir LR Iy B 22 52
DUZEHURE SR HE PR RNA 1 Ryl B AR - RNA
DA43 o e FE 510 G HL R Py 237.9 ng L
1 RNA ZHEARTRE AL Z51 10 EFRFE1L 77 Hl i

5
&

(C)

M F

+ -

F

LLURT-LAMP {5l SPFMV 7 8 (F (5 © (A) 2 60 ~ 61 ~ 62 ~ 63 ~ 64 Jz 65 CHIGIS EZ SR

(B) 1% 30 ~ 45 2 60 min G S fERFHE] - F @ gt SPEMV HEESE RNA © H ¢ [ HEETEHAE RNA T M
100 bp DNA ladder - (C) FIFIEL A4 RI-LAMP &) - F @ RIDAFERATNZ SOEEER © T JIAfERE

Fill (HNB) 2 [ZEASSR » + 2 IENE 5 -+ BJE -
Fig. 1.

Optimization assays of reverse transcription loop-mediated isothermal amplification (RT-LAMP) for detect-

ing sweet potato feathery mottle virus (SPEMV). (A) The optimal temperature tests at 60, 61, 62, 63, 64 and 65C. (B)
The optimal reaction times for amplification at 30, 45 and 60 min. F: RNA from SPFMV infected sweet potato leaves;
H: RNA from healthy sweet potato leaves; M: 100 base pairs (bp) DNA ladder. (C) The colorimetric RT-LAMP assay.
Up: the naked-eye visual RT-LAMP assay without indicator dye; down: the naked-eye visual RT-LAMP assay with
indicator dye (hydroxy naphthol blue; HNB). +: positive reaction; -: negative reaction.



N7 SPFMV Z RT-LAMP #& I fil 117
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2. FIH RT-LAMP (&Ml SPEMV 7 S —58Eg < (A) DL 1.5% BHSEB IR 04SR5 (B) IIAFE RG]
(HNB) 7 2455 - 1 ¢ FZ% sweet potato latent virus (SPLV) 27 fEEk RNA ; 2 ¢ i sweet potato chlorotic stunt
virus (SPCSV) #iitk RNA 5 3-4 Jgif% SPEMV Jifk RNA 5 5 @ {@EF HEEME R RNA © 6 © izl B Igal » M :

100 bp DNA ladder ©
Fig. 2.

Specificity of the reverse transcription loop-mediated isothermal amplification (RT-LAMP) assay for de-

tecting the RNA of sweet potato feathery mottle virus (SPFMV). The amplified products were detected by (A) 1.5%
agarose-gel electrophoresis and (B) indicator dye (hydroxy naphthol blue; HNB). No.1: RNA from sweet potato latent
virus (SPLV) infected plants; No. 2: RNA from sweet potato chlorotic stunt virus (SPCSV) infected plants; No. 3—4:
RNA from SPFMV infected plants; No. 5: RNA from healthy sweet potato plants; No. 6: non-templet control; and M:

100 base pairs (bp) DNA ladder.

T RT-LAMP Ei RT-PCR - [ZJE{% 7 Bk 7314
BT » RT-LAMP Y (RORE £y 237.9 x
10° ng L™ (& 3A) » DAHG/RALHI#EST 2 (FF
TN 22 S LR R B (i 2 A (RORE Ry 237.9
x 10° ng pL™" (& 3B) - RT-PCR [ i - TE A {5
AR /INFy 194 bp (base pair) » 888 Jk 73 M1 45
SRBEUR ] AR (B S Fy 237.9 % 107 ng pL”!
(I&l 3C) -

FHEMENR < R 1Al
F Fil RT-LAMP £ RT-PCR 2 i Jil £ ] 5

Wl a3 B A 2 B stk dn - ShEREE 14 PREHMH
HEEH > FHLEE RNA BETHRN - SEE

7~ > RT-LAMP HI1G 9 ¥R E s SPFMV » Ho g
% Fy 64.3% 5 {# ] RT-PCR RIS 7 #RE A SP-
FMV » f# % B 50% (3 2) > 881 RT-LAMP
B {8 45 RT-PCR 74 & o] J& A 72 A 0 HH R =2
SPFMV [ 7 H M P - HE DL RT-LAMP
WAL -

CEEVN

Sk
WEAHEEEREFEZEESMELEN
HEWE 2 — » BREFEREK T E 44-95%
(Domola et al. 2008; Adikini ef al. 2016; Wan-
jala et al. 2020) - HEIP/EEH AT EMEH
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(A)M12345678 (C)M12345678
1,000 bp 1,000 bp ==
500 bp S0 P

(B)12345678

19 1 w"i"’ hr" -
ARTRRA

3. RT-LAMP Ei RT-PCR f#H] SPFMV B2 G - Z5H! SPFMV %2 RNA » LA H 237.9 ng
uL™" BL 10 £5 2 5UFRRE T MR 237.9 x 107 ng uL™ (1-7) 23 IR (A) 1.5% HBAS SR EE K HTAEL (B) fEr
4] (HNB) 24, RT-LAMP 81 (C) RT-PCR ] (5|27 £ (K% - M : 100 bp DNA ladder : 8 : fEf%f51E
HRESHRAH -

Fig. 3. Sensitivity of reverse transcription loop-mediated isothermal amplification (RT-LAMP) and reverse tran-
scription polymerase chain reaction (RT-PCR) assays. Serial 10-fold dilutions of the RNA of sweet potato feathery
mottle virus (SPEMV)-infected plants ranging from 237.9 to 237.9 x 10° ng uL" (No. 1-7) were used to determine

the minimum concentration that the (A and B) RT-LAMP and (C) RT-PCR was able to identify. (A) RT-LAMP iden-
tified by 1.5% agarose-gel electrophoresis and (B) RT-LAMP identified with indicator dye. M: 100 base pairs (bp)

DNA ladder; and No. 8: non-template control.

R e 3 < PR W I L aR K
BHA > R HESIE - #7° SPFMV 5
E2EBHHMERFHEEEGREZHEHE R
HEw®E > sEAVREEBETELE - RWHEE
BRSO - HOBE M R H S R R i
K5 H B2l & € (Untiveros et al. 2008) o
Nt B RIS NS 284 ViR EER
TigeHEREESEERSZ > BIIWHERAE
Bt R flr & Ry B - AWF5EEr ¥ SPFMV B3¢
Z RT-LAMP fig JI 47 - B A 8 8UE = 1 RT-
PCR - il BE #& FH AT HR B2 1 145 SR AV R BE > 7T
FRALEE Ry B I BLRE (H AV AR ORI 5 0% - (E BB E
HEfRFELAEE - HEWRE2E EESE T
ZFlIEg

IE 2205 Ry 2w st oI Re il - 280 H
SEEoRDER LY ENGYE - A EER

(17
Hn}

HIKS T 78 2 21 22 28 (Kreuze & Fuentes 2008;
Wanjala et al. 2021) » IS EFZEE Y T-5
i #1793 3 fe M B 7€ - H AT SPFMV Aol FL
flrbx 7 #IH RT-PCR Z4b » #TH#f LAMP £ ffir 7R
W2 FH A Bh Bk oH] (Jiang et al. 2018; Wan-
jala ef al. 2021) - Jiang ef al. (2018) FH &
RT-LAMP £ » #4$% SPFMV 2 CP AN » #%&

2 5] 40 o E— MR E M SPEMV > [E7A
[ FERS R ZE 70 min » BB R 10° 75
BEfE % > HEJUE # RT-PCR gl 75745 10
fiz o AW stE M SPFMV 2 2 5] F4H >

DEEmaitk s eyl BT ollny LR E
B Ry CP RN > HARSLEIL 2 RT-LAMP J5
% 0 BR A IEHEM AT By 2 SPEMV » 7 JERF
] 4 6 Fy 45-60 min » A HE B PRERAVE R
JERFRE - UM T - Bk & RER
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2. FIHREsRIDRESIREENE % (RT-LAMP) BifZ
PRI O 20 E (RT-PCR) 77 [ R S8 (URN
sweet potato feathery mottle virus (SPFMV) 2 HEEH
PRIRHISE R

Table 2. Detection of sweet potato feathery mottle
virus (SPFMV) by reverse transcription loop-mediated
isothermal amplification (RT-LAMP) and reverse tran-

scription polymerase chain reaction (RT-PCR) for field
sweet potato plants.

Field sample” RT-LAMP? RT-PCR™
Al

A2 + +
A3 +

Gl + +
G2

G3 + +
G4 + +
L1 + +
L2 +

L3 +

L4

L5

L6

L7 + +
SPFMV + +
H

“SPFMV: SPFMYV infected sweet potato as positive control; H:
healthy sweet potato as negative control.

Y RT-LAMP results: + indicates a color change in the samples
from purple to blue suggesting SPFMYV infections; - indicates
no color change in the samples suggesting negative reactions.

* RT-PCR results: + indicates a clear visible band in 1.5% aga-
rose-gel electrophoresis; - indicates a negative reaction.

AKHH5E 2 RT-LAMP A7 # FE 4% 5 88 [ ] 22
10° R %% > MH# RT-PCR AT &5 8 HUE
100 % - RIFFEF S 2 T ABBUS RS » #HEH
AT RE B 2 B A BG4 AR [E] - H 8%
AR EFR VNS MEYE » BV K ES
HIFHEIEH - AR EHE - Lo » LAMP
ERZ EYIRI R A ZE T AR EK 2 E
Jk oA~ Eh % (colorimetric) (LLES Y44 R B
BHEEIE REIIN A ) DAR & R e i A
ERBERKAVERERL$% (magnesium pyrophos-
phate) [ B0 ) i RS FERBTE (turbidity)
EF55 o #ESR Wanjala et al. (2021) BE35HY R
I %% E & LAMP J£ » #4% SPFMV 2 CP A

REst 3 E51F40 - aTAH EEdH AR 2R A
Hfg Hl SPEMV - (K 5 B /Y SR E - HK
JE IS [ 4 5-30 min » (B 7§ B AH B & Y e
B R AIFIALEL % - #& HNB {E R f5
RAETEIHERIGE R - BLAR R IR R B BT Bl
KANTEME - BURDL HNB &6 R FESS R
AR PR B AR 0% - RS
S FESS S - ml EERARAI A

H Y E AR SR R B R
SRS > DL RT-LAMP fg Il SPEMV - H i
H& R 64.3% » 1] RT-PCR 7 i H R By 50% »
BN AW 98 B i 12 2 RT-LAMP 0] & %4 fE H
Rl A2 SPEMV Bl 2 H SEfE % - H Ed
RT-PCR AH® - A F il B A B 6 = 82 Bk -
BEAN - TRE G b A0 S B 2008 T ] T R
HH R EapEeE - BALEEAED
SPFMV J i i % 2% HH [l H 5 =2 7 5 (Ateka
et al. 2004; Kwak et al. 2014; Mbewe et al.
2021) - A RRRIfERR T - B B A B A SR
FRFYRE - B R R SPEMV - 5] g8 Ryt
PRAZ B B A H 2w 55 R » 40 SPCSV JRA[ 5
IR =L - A - YA B PRt el RE S |
FEBLHE = (LREE L EAR - AH ek eyl
R 8 TR B EEAR R B AL - SRER L S EER
{EECENRELAYEL S » Hofth i 38K 7y 48 % Bl
i 8 T A A FT RE Ry AR B s (LB RV R A
— (O’Sullivan et al. 1997) » 305 35 U #E —
WA REREE o

AW 52§t % SPFMV 2 17 2 RT-LAMP %
At FEPRE - E—Me REHEER
RT-PCR E (B85 » 3 #5 Fo 7T 4% A HR B 132 A 1) 45
RZAGER T - AFREEAE N EE RS
PRI AT HRE » A HE (A A BE A 5 5y 4 I B f 50
9 SPEMV fg i 5 7% < BRAN » Ry (o fe T A v A
JELAFE S - (R EET T4 SR
5 BIBF faHl (on-site detection) F{iif 2 25 3K A
Ff Tt R - A9 2 RT-LAMP fgo IRzl -
RARUNEC & 18 V)% B ZE AU il #E T AL EGRT
s A R AH BT IR 1 Rt ofl] 2 B RERRLAR HY
{7 IR BA % RT-LAMP &7 =i it i &
HBIFR AR ES - (IEEREAN ST
e A BRI & Hike €45 - KiE4a kT
BniS i iE )T A Z SR ERGH > R AR AEA



120 H SRS

By AR s RIEE R E K S BT
fEEp Il > FRERE FIHERERZ %
R R AR

ENVSWNE S SHTSE v B
I Pt EE (5 22 e A MO S5 HE N A 17 B B
17 RrILEGH -

5| FA SRR

Adikini, S., S. B. Mukasa, R. O. M. Mwanga, and R. W.
Gibson. 2016. Effects of Sweet potato feathery mot-
tle virus and Sweet potato chlorotic stunt virus on
the yield of sweetpotato in Uganda. J. Phytopathol.
164:242-254. doi:10.1111/jph.12451

Ateka, E. M., R. W. Njeru, A. G. Kibaru, J. W. Kimenju,
E. Barg, R. W. Gibson, and H. J. Vetten. 2004. Iden-
tification and distribution of viruses infecting sweet
potato in Kenya. Ann. Appl. Biol. 144:371-379.
doi:10.1111/1.1744-7348.2004.tb00353.x

Boonham, N., J. Kreuze, S. Winter, R. van der Vlugt, J.
Bergervoet, J. Tomlinson, and R. Mumford. 2014.
Methods in virus diagnostics: From ELISA to next
generation sequencing. Virus Res. 186:20-31.
doi:10.1016/j.virusres.2013.12.007

Cheng, Y. H., Y. C. Wang, L. Y. Wang, L. H. Huang, and T.
C. Chen. 2020. First report of Sweet potato chlorot-
ic stunt virus infecting sweetpotato in Taiwan. Plant
Dis. 104:2535. doi:10.1094/PDIS-01-20-0122-PDN

Chiu, M. S. 2020. The first record of Sweet potato chlo-
rotic fleck virus in Taiwan and the establishment of
its detection system. Master Thesis. Department of
Applied Chemistry, Chaoyang University of Tech-
nology. Taichung, Taiwan. 25 pp. (in Chinese with
English abstract)

Chung, M. L., C. H. Liao, M. J. Chen, and R. J. Chiu.
1985. The isolation, transmission and host range of
sweet potato leaf curl disease agent in Taiwan. Plant
Prot. Bull. 27:333-341.

Clark, C. A., J. A. Davis, J. A. Abad, W. J. Cuellar, S.
Fuentes, J. F. Kreuze, ... J. P. T. Valkonen. 2012.
Sweet potato viruses: 15 years of progress on under-
standing and managing complex diseases. Plant Dis.
96:168-185. doi:10.1094/PDIS-07-11-0550

Domola, M. J., G. J. Thompson, T. A. S. Aveling, S. M.
Laurie, H. Strydom, and A. A. Van den Berg. 2008.
Sweet potato viruses in South Africa and the effect
of viral infection on storage root yield. Afr. Plant
Prot. 14:15-23.

3% HFH2 M

Food and Agriculture Organization of the United Nations.
2022. FAOSTAT: Production: Crops and livestock
products. https://www.fao.org/faostat/en/#data/QCL
(visit on 11/14/2023)

Jiang, S. S., J. Feng, M. Zhang, S. J. Wang, Z. M. Xin,
B. Wu, and X. Q. Xin. 2018. Development of RT-
LAMP assay for rapid detection of Sweet potato
feathery mottle virus (SPFMV). Sci. Agric. Sin.
51:1294-1302. (in Chinese with English abstract)
doi:10.3864/j.issn.0578-1752.2018.07.007

Kreuze, J. and S. Fuentes. 2008. Sweetpotato viruses.
p.659-669. in: Encyclopedia of Virology. 3" ed.
(Mahy, B. W. J. and M. H. V. Van Regenmortel,
eds.) Academic Press. Amsterdam, The Netherlands.
3192 pp. doi:10.1016/B978-012374410-4.00647-6

Kwak, H. R., M. K. Kim, J. C. Shin, Y. J. Lee, J. K, Seo,
H. U. Lee, ... H. S. Choi. 2014. The current inci-
dence of viral disease in Korean sweet potatoes
and development of multiplex RT-PCR assays for
simultaneous detection of eight sweet potato virus-
es. Plant Pathol. J. 30:416-424. doi:10.5423/PPJ.
0A.04.2014.0029

Li, F., R. Zuo, J. Abad, D. Xu, G. Bao, and R. Li. 2012.
Simultaneous detection and differentiation of four
closely related sweet potato potyviruses by a multi-
plex one-step RT-PCR. J. Virol. Methods 186:161—
166. doi:10.1016/j.jviromet.2012.07.021

Liao, C. H,, L. C. Chien, M. L. Chung, R. J. Chiu, and Y.
H. Han. 1979. A study of sweet potato virus disease
in Taiwan 1. Sweet potato yellow spot virus disease.
J. Agric. Res. China 28:127-137. (in Chinese with
English abstract) doi:10.29951/JARC.197909.0001

Mbewe, W., A. Mtonga, M. Chiipanthenga, K. Masam-
baet, G. Chitedze, P. Pamkomera, ... F. Chipungu.
2021. Incidence and distribution of Sweetpotato
viruses and their implication on sweetpotato seed
system in Malawi. J. Plant Pathol. 103:961-968.
doi:10.1007/s42161-021-00830-4

Notomi, T., H. Okayama, H. Masubuchi, T. Yonekawa, K.
Watanabe, N. Amino, and T. Hase. 2000. Loop-me-
diated isothermal amplification of DNA. Nucleic
Acids Res. 28:¢63. doi:10.1093/nar/28.12.€63

Opiyo, S. A., E. M. Ateka, P. O. Owuor, L. O. A. Man-
guro, and D. W. Miano. 2010. Development of a
multiplex PCR technique for simultaneous detection
of Sweet potato feathery mottle virus and Sweet
potato chlorotic stunt virus. J. Plant Pathol. 92:363—
366.

O’Sullivan, J. N., C. J., Asher, and F. P. C., Blamey. 1997.
Nutrient Disorders of Sweet Potato. ACIAR Mono-
graph No. 48. Australian Centre for International
Agricultural Research. Canberra, Australia. 136 pp.

Untiveros, M., S. Fuentes, and J. Kreuze. 2008. Molecular



77 SPFMV 2 RT-LAMP #rifl £ ffi 121

variability of sweet potato feathery mottle virus and
other potyviruses infecting sweet potato in Peru.
Arch. Virol. 153:473-483. doi:10.1007/s00705-007-
0019-0

Wang, L. Y., Y. H. Cheng, N. Y. Wang, K. C. Chen, and

S. D. Yeh. 2013. First report of Sweet potato vi-
rus G infecting sweet potato in Taiwan. Plant Dis.
97:1260. doi:10.1094/PDIS-01-13-0111-PDN

Wang, L. Y., S. F. Lo, and Y. C. Lai. 2014. Assess-

ment for the viral resistance of sweet potato va-
rieties to three potyviruses by graft inoculation.
Plant Pathol. Bull. 23:303-309. doi:10.6649/
PPB.201409_23(3_4).0008

Wanjala, B. W., E. M. Ateka, D. W. Miano, S. Fuentes, A.

Perez, J. W. Low, and J. F. Kreuze. 2021. Loop-me-
diated isothermal amplification assays for on-site
detection of the main sweetpotato infecting viruses.
J. Virol. Methods 298:114301. doi:10.1016/j.jvi-
romet.2021.114301

Wanjala, B. W., E. M. Ateka, D. W. Miano, J. W. Low,

and J. F. Kreuze. 2020. Storage root yield of sweet-
potato as influenced by Sweetpotato leaf curl virus
and its interaction with Sweetpotato feathery mottle
virus and Sweetpotato chlorotic stunt virus in Ken-
ya. Plant Dis. 104:1477-1486. doi:10.1094/PDIS-
06-19-1196-RE



122 BEEEENTE B3 B2

Establishment and Application of Reverse Transcription
Loop-Mediated Isothermal Amplification Assay
(RT-LAMP) for the Detection of Sweet Potato Feathery
Mottle Virus in Sweet Potato

Ching-Yi Lin"", Hui-Fang Ni’, and Hui-Ju Lin’®

Abstract

Lin, C. Y., H. F. Ni., and H. J. Lin. 2024. Establishment and application of reverse
transcription loop-mediated isothermal amplification assay (RT-LAMP) for the detection of
sweet potato feathery mottle virus in sweet potato. J. Taiwan Agric. Res. 73(2):113—122.

Viral diseases are a major constraint to sweet potato production. Sweet potato feathery mottle
virus (SPFMV), a member of the genus Potyvirus, is the most widespread virus infecting sweet potato
plants worldwide. The production of healthy sweet potato seedlings and the diagnosis of plant virus-
es at early stage rely on rapid and reliable viral detection technology, which is critical for effective
viral prevention and control. In this study, a one-step reverse transcription loop-mediated isothermal
amplification (RT-LAMP) assay was developed for detecting SPFMV. The RT-LAMP assay has been
optimized to use hydroxy naphthol blue (HNB) for visual colorimetric distinction of positive and neg-
ative samples. Using total plant RNA of sweet potato as the template, the optimal reaction conditions
were at 63°C for 45-60 min. The detection limit of the RT-LAMP assay for SPEMV was 237.9 x 10’
ng uL", while that of reverse transcription polymerase chain reaction (RT-PCR) was 237.9 x 10° ng uL",
indicating that the RT-LAMP assay developed was 100 times more sensitive than RT-PCR. The RT-
LAMP assay was also successfully applied to the detection of SPFMV in field samples. In conclusion,
the RT-LAMP assay developed in this study was a rapid, specific and sensitive method for the detec-
tion of SPFMYV in field samples of sweet potato.

Key words: Sweet potato feathery mottle virus, Reverse-transcription loop-mediated isothermal am-
plification, Sweet potato.
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