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Detection of Broad bean wilt virus 2, Clover yellow vein virus, Cucumber mosaic virus
and Gentian mosaic virus in Gentian by Multiplex RT-PCR

Hideki YAMAMOTO*

A method of multiplex RT-PCR analysis for detecting Broad bean wilt virus 2, Clover yellow vein virus
and Cucumber mosaic virus, which was reported by Kuroda et al (2002), was modified to simultaneously
detect Gentian mosaic virus with the three viruses. Total RNAs were extracted from gentian plants singly
infected with each of the four viruses; double, triple and quadruple mixtures were also prepared. After
cDNA was synthesized from each sample using four antisense primers (BBR, CIYR, CMR and GeMV-
2437) , multiplex PCR with four primer sets(BBF/BBR, CIYF/CIYR, CMF/CMR and GeMV2222-/GeMV-
2437) was carried out. The appropriate fragment corresponding to each virus species was amplified.
When this method was applied to various kinds of naturally infected gentian plants, the four viruses were

properly detected.

Key words: Broad bean wilt virus 2, Clover yellow vein virus, Cucumber mosaic virus, gentian, Gentian

mosaic virus, multiplex RT-PCR

WE, BHEEBTIRY v Py osESREMNICIEALT
By, REORSEEOEIMER->TWE (3). KB
DY R TRELTHWETAL VAR DWTRELRZE
B, VIRATALNVETA VA2 (BBWV-2) HE&dE
{, WOWCHEFZITBRINL) Y FOEFA 704
VA (GeMV) (1), 2T JEFAL 774V (CMV)
THHEZEPELIER o7 (3). 7 a—NEREILY
AWK (CIYVV) OFEEIIDZ VD DOERIE L w7z
H, SBEBFPLETHL. —F, BHDY Y FITH
EREINTVEA VISFIVARTZAT 4 v 7 AR
PSP IANWR, A VTR AERET A T4 NVART
FNAEZFIANVRIHEREIN o7,

AFETIE, Kuroda et al (2) D~<NVF 7L v 7 A RT-
PCR &2 L ) BBWV-2, CIYVV RO CMV % [ E&E
L7220, — B3O ANAPKRETELZ G, E
TR TRELHRTE 20O REERN, FHhFET
Hotz. LaL, RESHEINALEILE GeMV H
BREN TV o27280, GeMV IZIEFBE L Twih

27z, 2T, Kuroda et al (2) OFERZEIZ GeMV b
FERHTESL L) IHE L To 2O THRET 5.

AREBRETRHICU2- T, BERBRSAESHKIC
HE L CTHEW:. BHLEBEL ETA.
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1. HEME

2009~2011 FEIZARE D) ¥ Fy SR L72ED S
RNeasy Plant RNA Kit (¥ 74 ) ZFHWTHB L2
RNA (7# (3) 128 W T RT-PCREIZ & B 7 1 VAKRSE
BEAR) BRI

2. 754 <—-RURT-PCR

BBWV-2, CIYVV RUTCMV 2T 5754 < —1&
FNFN Kuroda et al (2) O<VF 71 v 7 XA RT-PCR
® BBF/BBR (MR 7 I 4 ~—/HH# 7514 <—, UTH
U), CIYF/CIYR & U°CMF/CMR % F\>7z (Table 1).
ZhZh 453bp, 739bp, 607bp DNV FAFLNB 20,
GeMV RN T T £ < — IZHWIFEY A% 200~350bp 12

*TRHEEA¥SEE  Akita Agricultural Experiment Station, Yuwa-aikawa, Akita 010-1231, Japan
A  BKHEBALBKETEERT  Asahicho, Kitaakita, Akita 018-3313, Japan

— 107 —



Table 1 Primers used in this study

Virus Sense primer: 5-sequence-3' Antisense primer: 5-sequence-3' Fragment size (bp)
BBWV-2 BBF?® : GTACATGCTTGGTCAAGCAC BBR® : AACTTCTTGTTACCACGCAC 453
CIYVV  CIYF® : CATTCCAGACAGAGACATCAATGCAG CIYR® : ACGGAGAATTTAAAGACGGATAC 739
CMV CMF® : CGGTCTTTAGCACTTTGGTGCG CMR¥ : CATATTCCGTGACTGAATCAGG 607
GeMV GeMV2222- : CAATGATGGGAGCAACTTTT GeMV-2437 : CCACTTCCTCTGTCTTATCT 216
GeMV GeMV2635- : GGGTACAAGCAAGGTCAAGC GeMV-2935 : CTGCCTGGGAAGTTCTTCTG 301
GeMV GeMV2209- : CTTATGAGCAGCCCAATGAT GeMV-2437 : CCACTTCCTCTGTCTTATCT 229
GeMV GeMV1544- : CAATACCCCTGAATGTCACT N-1-38L% : CACCAATCACAGCACGAGAA 316

a) Primers were designed by Kuroda et al. (2) to simultaneously detect BBWV-2, CIYVV and CMV.
b) The reverse primer was designed by Kobayashi et al. (1) to amplify part of GeMV RNA-2.
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Fig. 1 Comparison of four multiplex RT-PCR methods for simultaneous detection of BBWV-2, CIYVV, CMV and GeMYV in gentian.
The primer sets used are BBF/BBR, CIYF/CIYR and CMF/CMR in combination with GeMV2222-/GeMV-2437 (A) , GeMV2635-
/GeMV-2935(B), GeMV2209-/GeMV-2437 (C) and GeMV1544-/N-1-38L (D), respectively. Lane 1 is a total RNA from a healthy
plant. Lanes 2 to 5 are those from plants infected with GeMV, BBWV-2, CMV, and CIYVYV, respectively; lane 6 is an equal
mixture of the four total RNAs. Lane M is a 100-bp DNA ladder (New England Biolabs) : the asterisk indicates 500 bp.

B X4 (GeMV2222-/GeMV-2437, GeMV2635-
/GeMV-2935, GeMV2209-/GeMV-2437 J% UF GeMV1544-
/N-1-38L) #&&tL, #NZFN Kuroda et al (2) 754
<=kt b EHEALEET.

RT-PCR & PrimeScript RT-PCR Kit (¥ % 551 )
FRHWTHBAEIIRRWTo 2. 2B, HFHITERNAK
100ng & v 7z (HRRERBRCTOEREREHTEEL
7o R B GRS Fl L 7242 RNA % £49 100ng
TORE L), MEEIE, S Fyanthv— LS
FTAR— B L7 ZABREBECOHEBEBNPE,-72Z L
o, INERAVEILIILE (F—24E8). $hbb,
ZHM 7T 1 <— (BBR, CMR, CIYR &U GeMV §&
BT T4 ~—) 01uM &b LML T,
S0CT TG ER. T2, ~VF 7Ly 7 A PCR
(FEERISH® % 1/10 E & &) & BBF/BBR,
CMF/CMR, CIYF/CIYR KU GeMV 2894 R 77 A4
Y=/ TITAT=HZ02uM LD X HIEML
THEM, UCT30H, 7=—19 7% 54C T30,
BELZ2CTL14S, 304 Z7vE L

BRERUER

BBWV-2, CIYVV, CMV KU GeMV B gtk h
LB L7ZE&RNA, Ihb2HERELLAB RS
B4 RNA IZ2WT, Kurodaetal (2) 754 <—
12 GeMV B EN T IA v —%2MA 24D T I (< —
Yy FERWTRT-PCR 21To 7z (Fig. 1). S5z
YRR — VR, MR LR R, GeMV2635-/GeMV-
2035 MMz 72754~—+ty b (B) Tid BBWV-2 Hjh
gtk (lane 3) T GeMV &IZIZFE UY A AD< A F—
NV RS b, GeMV2209-/GeMV-2437 (C) &
GeMV1544-/N-1-38L (D) Tl 4 74 v ABESF (lane
6) TO CIYVV OBEIRSSEMBREARIIILARD LS 72
o7z, M2 T GeMV1544-/N-1-38L (D) Tit, GeMV H#
JREEGerk (lane 2) C 400bp i/ 1 LB ARG BARE 70 JERF 1
TEASERD BNz D T, GeMV2222-/GeMV-2437 (Fig. 1A)
ZERL.

ZOTITA4T—ty VERAWT, £ A RBEMRG
RO L& RNA % 278 » 403 3HEE SR
A L7ERHIDOWT RTPCR 21T 728 25, BESN
LNy B —rp/ond: (Fig 2). DLE»SESRk
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Fig. 2 Simultaneous detection of BBWV-2, CIYVV, CMV and
GeMV by the multiplex RT-PCR method with the
primer sets BBF/BBR, CIYF/CIYR, CMF/CMR and
GeMV2222-/GeMV-2437 in gentian. Lanes 1 to 10 are
virus combinations of GeMV/BBWV-2, GeMV/CMV,
GeMV/CIYVV, BBWV-2/CMV, BBWV-2/CIYVV, CMV/
CIYVV, GeMV/BBWV-2/CMV, GeMV/ BBWV-2/CIYVV,
GeMV/CMV/CIYVV and BBWV-2/CMV/CIYVYV,
respectively. Lane M is the 100-bp DNA ladder; the
asterisk indicates 500 bp.

TNy M2 U9, BBWV-2, CIYVV, CMV &k Uf
GeMV DHEBME VN INSED T4 VADETOHAED
FIZBWTC, HEBEINLENY FF =0 BonbsZ
PHEE SN

wiEIC, Ho) Y FYBESE,rOREL, Bk (3) T
TANVABREFAORE I HRK O BREGEIRkE AW
T, AT/ <x—ty PTHRELRTo2E 25, BEE& (3)
TEONIERE—F L (Fig 3).

PE®D X1z, Kuroda etal (2) D<NVFTL v 7 A
RT-PCR#%ZE L, #KHED) Y FUTRET AL 4L T A
VA, BBWV-2, CIYVV, CMV KU GeMV % [RIEFIZHR
ETEELIZho/. HIBOIIIZTNVFT LYy 7 A
RT-PCR EE N TRELDEIRTE 5720, i) ~
KD A4 NV AREIEINLTITETDH 5.
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Fig. 3 Application of the multiplex RT-PCR method simulta-
neously detecting BBWV-2, CIYVV, CMV and GeMV
to commercially grown gentian plants. Samples are
plants infected with no viruses(lane 1), BBWV-2(lanes
3and 5), CIYVV (lane 7), CMV (lane 9), BBWV-2/
CMV (lane 2), BBWV-2/GeMV (lanes 4 and 10) and
BBWV-2/CMV/GeMV (lanes 6 and 8), respectively.
Lane M is the 100-bp DNA ladder; the asterisk indicates
500 bp.
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