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Development of a Rapid Assay for Peach Rosette Mosaic Virus Using Loop-mediated Isothermal Amplification
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Peach rosette mosaic virus (PRMV) is a plant virus that was first reported in 1933 by Peach. It can infect
hosts including peach, grape, blueberry, dandelion, plum, cherry tree, and weeds. PRMV is non-reportable
in Korea, but it is designated as a controlled virus requiring plant quarantine. In this study, for the rapid
and specific detection of PRMV, we developed an assay using loop-mediated isothermal amplification
(LAMP). Comparison between conventional polymerase chain reaction (PCR) methods (real time-PCR and
nested PCR) and LAMP for the detection of PRMV revealed an equivalent level of sensitivity by all the
tested methods. For the LAMP assay, outer primer sets were used to amplify a 264-bp PCR product, which
was then digested using the restriction enzyme Pvu II (CAG/CTG), and the visualization of two digestion
fragments (207 + 57 bp) indicated a positive reaction. The developed LAMP assay for PRMV is expected to

enable the rapid monitoring of PRMV in plants.
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PRMVE A% ¢ %= 5°|4 LAMP primers§ A%}
5t7] 9Jsto] @A Z-8H 1 ¢l= RT-PCR % nested PCRO]|
A] target 3}+= RNAL polyprotein gene (AF016626)& At
&t B3, 4 B 7|54 B " Favbolya
[American plum line pattern virus (NC_001409), Apple
mosaic virus (NC_003464, NC_003465, NC_003480), Arabis
mosaic virus (NC_006057, NC_006056), Cherry leaf roll
virus (CLRV; NC_015414, NC_015415), Grapevine Bulgarian
latent virus (NC_015492, NC_015493), Grapevine chrome
mosaic virus (NC_003622, NC_003621), Grapeuvine fanleaf
virus (GFLV; NC_003615, NC_003623), Plum pox virus
(NC_001445), Prunus necrotic ringspot virus (NC_004362,
NC_004363, NC_004364), Prune dwarf virus (PDV;
NC_008039, NC_008037, NC_008038), Raspberry ringspot
virus (RpRSV; NC_005266, NC_005267), Strawberry
latent ringspot virus (SLRSV; NC_006964, NC_006965),
Tobacco ringspot virus (TRSV; NC_003840, NC_003839,
NC_005097, NC_005096) ¥ Tomato black ring virus
(TBRV; NC_004439, NC_004440)]¢] {714 €& National
Center for Biotechnology Information (NCBD)Z € 43
At £ FINEESL 7|22 LAMP primer
designing software?l PrimerExplorerS A}-&3}o] PRMV
o] o] Zeto|HE AZ+stth(Table 1).
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LAMP £Z& 93t 242 9% cDNA 1.5 ul, LAMP
primer [F33} B3 (10 pmole) ZtZ} 0.6 ul, FIP¢} BIP
(10 pmole) Z+Z} 1.4 ul], Bst-polymerase (8 unit/ul) 1.5 ul,
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%] 9} © ™ (Data not shown), nested PCR 224 A3} 1029]
A ZYA HEE FASHATHFig. 1). ol AFollA] 7t
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42 RNA 5 ©|F oF 1047t o] [RT-PCR (4H), A
7] % (1.5H), nested PCR (3H) @ 7] 4% (1.5H)] 225
9 AlZEE oF 3A7HeDNA @/3( =30 min) ¥ LAMP (70 min)
4 7195 15H))o 2 GEAZ 5= 9loH, SYBR E&
hydroxynaphthol blueS AF&[2, 6, 8, 14]3}H <F 1A 7t
4027HA 2 ©EEAZ 4 Itk LAMP Zeto|m = 6719 £
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FFHoE PRMVY gt vh3-& AS387] flstd], Hx
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4 Puu II (CAG/CTG) B4 E &23t9ct. PRMV &3

Table 1. Information of specific primers for the detection of Peach rosette mosaic virus using the LAMP and conventional PCR

amplification.

Length Product size

Amplification type Primer Sequences (5" — 3') (bp) (bp) Remark
F3 GGCAAAATTGCATGAGTTG 19
B3 GCATTGTCCGAATCATTTGAG 21
LAMP FIP CACTAAAGCCCAAATGGCATAAAG- 43 Laddering? This study
CTTGTGGAGTAAGGCTCAC
BIP AGGCTCCCATGGTATTATTCTCT- 45
CAACGGTAAAGATAGTGAATCC
RT-PCR PRMVN10  CCAAACAACTTCACAGGG 18 967
Conventional PRMVC70 TACGAGGATGTCAGGTAGCG 20 Lee et al.,, 2016
PCR PRMVN20  TCTGTGGGATTTGGGAGT 18 [10]
Nested PCR 419
PRMVC80  TAAACGCACACCTCCGTAT 19

2Amplification size of outer primers is 264 bp.
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Fig. 1. Specificity and sensitivity tests of Loop-mediated isothermal amplification assay for the detection of Peach rosette
mosaic virus. Panel (A), Specific and non-specific test of LAMP primer set using the cDNA of Peach rosette mosaic virus and related ref-
erence viruses. Lane M, 100 bp step DNA Ladder marker (Genepia, Korea); PR, Peach rosette mosaic virus; CL, Cherry leaf roll virus; GF,
Grapevine chrome mosaic virus; Rp, Raspberry ringspot virus; TB, Tomato black ring virus; To, Tomato ringspot virus; TR, Tobacco ringspot
virus; PD, Prune dwarf virus; SL, Strawberry latent ringspot virus; TS, Tomato spotted wilt virus; N, negative control. Panel (B), comparison
of sensitivity between LAMP and RT-nested PCR assay. Lane M, 100 bp step DNA Ladder marker (Genepia); lane number, dilution value

of PRMV cDNA; N, negative control.

Marker Pvull
treatment

F3 primer binding

CTCAAATGATTCGGACAATGC
B3 primer binding
S 1< 207 bp
e 57 bp

GGCAAAATTGCATGAGTTGGGCTAGGAA SililehyeleNeab.V\elelehierNe|CTTGCTCTACAAGC
i indi FIP primer binding
TCTTGGC GREVNIETINEEIEEE[uEvNeIlE T TGACAATCCTTTGTGGGATTGTTTATTTA
FIP primer binding
TTAGAATCTCTTTTTATTACTGCGGGGGTAAT INEECITSF NNV NIV NEIINGIIC TAT T T
BIP primer binding
TTCTTTCCGTIGGTTATGGCTGCAG a CTEE Ry NIehhhyCeEilile GTAAAGAAAGTG
BIP primer binding

Fig. 2. Pvull digested DNA fragments of LAMP amplified product from Peach rosette mosaic virus cDNA.

cDNA 1 ul, LAMP outer primers [F3 @ B3 (10 pmole)]
Z}Zy 1 wl, HS Tag-polymerase (2.5 unit/ul, GeneAll,
Korea) 0.1 ul, dNTP (10 mM) 2 ul, 10X buffer 2.5 ul ¥
HdSFT 174 W2 F 25 plE A3 o9, 95T 102,
353] HFE(95C 45%, 55C 18 9 72T 1&) & 72T 583
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