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Simultaneous detection of three quarantine plant viruses from
soybean seeds by multiplex RT-PCR in single PCR tube
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Abstract The quantity of soybean seeds imported were continually increased in recent years. Rapid detection of
seed-borne pathogens is essential to efficiently prevent pest invading and spreading. Bean pot mosaic virus
(BPMV) . Tobacco ringspot virus (TRSV) and Tomato ringspot virus (ToRSV) are the quarantine pest which
could be carried by the soybean seeds. We developed the multiplex RT-PCR approach for simultanecous detection
of BPMV, TRSV, ToRSV and one endogenous gene Bd 30K in the single PCR tube from soybean seeds. The re-
sults indicated that good specificity and sensitivity for simultaneous detection were obtained. The limit detection of
RNA with BPMV., TRSV and ToRSV were 0.45 ng/¢L, 0.009 3 ng/pL and 0. 004 ng/¢L, respectively. The limit
detection of RNA with three viruses mixture was 0.58 ng/pL.
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Table 1 Sequences of primers used for PCR detection of
BPMV, TRSV, ToRSV and Bd 30K
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Primer Sequences(5'-3") KCBE/bp
Length
BPMV F CTGCTGATGTTCTTGCAAAGCG 275
5
BPMV 1-R  AGACAGAATTTCCTCCTGTGCCAT
TRSV F-2 GATGCAAAGAAAGGAAAGC 580
5
TRSV R-2  AGATATGGACAACATGGAGG

ToRSV RNAIF AGTCGCCCATCTTGAAGGTGG

ToRSV RNAR CCTTAGACGGTTTGAGTCTCTC
Bd 30K-F  TGTCATCACCCAAGTAAAGTACCA
Bd 30K-R  CAAGGTCTCCTGTTGCTATTGC
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M: DL2000 marker; 1: Bd 30K; 2: BPMV; 3: TRSV; 4: ToRSV; 5: P BPMV
F/1-R 5|43 BSBMVATIE; 6: PATRSV F-2/R-25|44 " #SBMVF i 7: DA
ToRSV RNA 1F/RE|#3 BISBM VA H; 8:PABd 30K F/RE|#1H HISBMV it i
M: DL2000 marker; 1: Bd 30K; 2: BPMV; 3: TRSV; 4: ToRSV; 5: SBMV with
primers BPMV F/1-R; 6: SBMV with primers TRSV F-2/R-2; 7: SBMV with
primers ToORSV RNA 1F/R; 8: SBMV with primers Bd 30K F/R

1 BPMV,TRSV.ToRSV #1 Bd 30K 5| #y4% %14 8944
Fig. 1
TRSV, ToRSV and Bd 30K in soybean seeds
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AR5 P kA5 A B Z B PCR N » 45 A4 XU
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Specificity of primers for detection of BPMYV,

M: DL2000 marker; a: 3{ ERT-PCR, 1: BPMV#IBd 30K; 2: TRSVFIBd 30K; 3: ToORSVHIBd 30K; 4: BPMVFITRSV; 5: ToORSVFil
BPMV; 6: TORSVFITRSV; b: =&RT-PCR, 1: BPMV, TRSVAFIBd 30K; 2: ToORSV, BPMV#IBd 30K; 3: BPMV,TRSVFIToRSV; 4:
TRSV, ToRSVFIBd 30K; C: JY&ERT-PCR, 1: BPMV, TRSV, ToRSV#IBd 30K

M: DL2000 marker; a: Duplex RT-PCR, 1: BPMV and Bd 30K; 2: TRSV and Bd 30K; 3: ToRSV and Bd 30K; 4: BPMV and TRSV; 5:
ToRSV and BPMV; 6: ToRSV and TRSV; b: Triplex RT-PCR, 1: BPMV, TRSV and Bd 30K; 2: ToRSV, BPMV and Bd 30K; 3: BPMV,
TRSV and ToRSV; 4: TRSV, ToRSV and Bd 30K; C: Quadruplex RT-PCR, 1: BPMV, TRSV, ToRSV and Bd 30K

B2 WE,.ZEMMHE RT-PCR BT
Fig. 2 Development of multiplex RT-PCR
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a: BPMV; b: TRSV; ¢: ToRSV; d: Bd 30K; e: BPMV+TRSV+ToRSV+Bd 30K
M: DL 2000 marker; 1~8: RNABRERAFHIE10% 107y 102 107 10 10°y 10-F1107
M: DL 2000 marker; 1-8: Dilution factor of RNA is 10° 10", 107, 107, 10~, 107, 10 and 107/, respectively

3 & — RT-PCR f1% & RT-PCR il R &N E
Fig. 3 Sensitivity of detection for BPMV, TRSV, ToRSV and Bd 30K by single RT-PCR and multiplex RT-PCR
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