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Detection of ThreelL ily Viruses by M ultiplex RT - PCR
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Abstract: A multiplex RT - PCR method was developed © smultaneously detect three virusesof L ily by
using 3 setsof pecific primers designed according to MV (Cucunber mosaic virus) , LMoV (L ily mottle vi-
rus) andL S/ (Lily symptanlessvirus). All sanples infected by GQMV, LMoV and L S/ could be anplified by
multiplex PCR, and yielding three gecial bandsof QMV (657 bp) , LMoV (428 bp) and LS/ (171 bp).
Sequence identities of the three amplified virus fragnents correlated well with other ilates from A sia and the
N etherlands registered in the GerBank Remarkably high hamology in the coat protein sequences of the three
viruses has been observed regpectively degpite their different origins
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(Reverse transcription polymerase chain reaction, RT - PCR) ,
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(Nie et al , 2001) RT - PCR (Multiplex RT-PCR)
6 (Berblini et al , 2001), , ,
, , RT - PCR
avv LMoV LY
RT - PCR , avwv Mov LS/

1
1.1

avv LMoV LY Lily longiflorum* Snow Queen’
RNA RT - PCR RT - PCR

‘ '’ (Oriental hy-
brids Sorbonne’ )
1.2
1.2.1 RNA TR IFURERNA RNA 0.1g¢
, 1 mL Tripure ( Tripure

10%) , , 5 min, 200U L , 12 000 r/min 15 min,
0.5mL 1.5mL , 5000 L , , 10 min, 12 000 r/ min 10
min 75% 1mL , 7500 r/min 10 min, RNA 20
ML RNA, -70 RT-PCR
1.2.2 NCB | GerBank (The National Center for B iotechnology Infomation,

) avwv LMoV LS/ CP Primer Primier 5.0
avv,/avVv, LMoV, /LMov, LS/, /LS/,, 1
1 LSY CMV LMoV
Tablel Primer sguences sizeand RT - PCR product size

Viruses Upstream primer (5’ - 3') Downstream primer (5’ - 3') Product size (bp)
auv ATGGACAAA TCTGAA TCAACCA G TCA GACTGGGA GCACTCCA G 657
LMoV CACCTCACCAAA TGTAAA TGG TAGAAA TTCCAA GTAA GGA GTGC 428
LS/ GAA GAA GCACGCTGGACTG CGCCTGA TGA TCCCCTC 171
1.2.3 RT- PCR PCR ANTPs PCR

, : 42 2 h, 90 5min PCR
20U L, : Taq PCR buffer ( , 1.5 mmol/L MgClL), 200U mol/L dNTPsM ix-
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turess MV LMoV LS/ 5 pmol, 5pL DNA, 1U Taq PCR
95 4 min, 94 20 s 52 30s 72 1 min, 30 , 72 5
min, 4
M J-200 PCR , (1. 0%) , Gel Doc1000

(Bio-Rad) ,

1.2.4 PCR RT-PCR , pDM 18-T vector
DH , LB 37 16 h ,

DNA, PCR

DNA DNA Star Megalign
(Clustal method ) GerB ank
1.2.5 RT-PCR 5

‘ ' (Oriental hybrids Sorbonne’ ) \ RT-PCR
2
2.1 PCR
PCR avv LMoV LS/
, 657 bp 430 bp 171 bp; ,
( 1 ; PCR ,

avv LS/ LMoV ,

1 RT - PCR
Fig 1 Specificity of mutiplex RT - PCR
M: DNA marker; 1: QMV; 2: LMoV; 3: LS/; 4. QVV +L S/,
5: LMoV +LS/; 6: QVV +LMoV +LS/; 7: Healthy leaf

2.2 RT - PCR

RNA ( 2, RT -
PCR, ( 3)

, LS LMoV

2 RNA
! v 1: ;2 ;3 N ;5
s , RT - PCR Fig 2 RNA extracted fran different parts of the plant

( 4) 1: Outside bulb; 2: Inside bulb; 3: Flower,

4: Upside leaf; 5: Underside leaf
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500

M3 KRS SE RT - PCR 4 D
M: DNA marker; 1: 1£; 2: E&nt; 3. FHM; M4 SERT-PCREERFHECMVHESR

AP
4: AMBEE; 5. SMuBEE
Fig. 3 The specificity of multiplex RT - PCR using

M. DNA maker; 1: #£; 2. E#nt; 3. F#M;
4: NMBEE; 5. SR
Fig. 4 Identification of CMV in different parts

samples from different parts of plant of the plant by single RT - PCR
M: DNA marker; 1; Flower; 2; Upside leaf; M: DNA marker; 1: Flower; 2 Upside leaf;
3. Underside leaf; 4: Inside bulb; 5: Outside bulb. 3: Underside leaf; 4: Inside bulb; 5: Outside bulb.
2.3 RT - PCR
MV MoV LY 657 bp 428 bp 171 bp
PCR avv
99% , 99.7% ( 5)
LMoV , 98.8%,
92% ( 6); LY
) 96% ( 7 3
, CP

AY172328 #§[3 Korea
AJ495841 ¥5H Korea
AJ890464 EJJf India
AJ131615 2% Holland
AJ131618 #§2% Holland
CcMV

AB049568 H A Japan
AJ131619 2 Holland
AJ131616 #2% Holland

AJ131617 %2 Holland
—| I AY172329 BE Korea

—

| S—

—_—

| S,

1
0

1.0
BHMABIRIKE  Nucleotide subsititations ( X 100)

5 CMV
Fig 5 Phylogenetic dendrogram of the CM V nucleotide ssquences

AJ564637 HFIL Zhejiang, China
AJ748257 Z@ Yunnan, China
AJ748256 @ Yunnan, China
AB053256 H A Japan

NC_005288 ¥fiL Zhejiang, China
1 AJS64636 T Zhejiang, China
AJ874695 Z M Yunnan, China
AJ874696 Z#f Yunnan, China

e
AB05488 HZX anan
’__E AJ310203 HIT Zhejiang, China
LMoV
|

AM048875 Z @ Yunnan, China

3i5 2.0 0
BHRBRIXY Nucleotide subsititations (X 100)

6 LMoV
Fig 6 Phylogenetic dendrogram of LM oV secific amplified on the nucleotide squences by multiplex RT - PCR with others
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2.4

LS

ng)

Tm

AJ564639 MiiL Zhcjiang, China
AY326460 ZF Yunnan, China
LSV

AJS64638 ML Zhejiang, China
AJ564641 ML Zhejiang, China
AJS85052 Ep i Indie
AY620983 ¥HL Zhejiang, China
AJ516059 E$[E Korea

AY 620981

AY620984 HilT Zhejiang, China

AY 620980 ML Zhejiang, China
AYS77529 ¥fIL Zhejiang, China
AJ748277 EI i India
! AF103784 #$ [ Korea
“ AJ564640 ML Zhejiang, China
AJ748320 FR L India
JAJ780923 ENfE India

1.8 0

BHRBARKE
Nucleotide subsititations (X 100)

7 LSV
Fig 7 Phylogenetic dendrogram of L SV secific anplified on the nucleotide sequences
by multiplex RT - PCR with other ilates

avv LMoV ( 8
RT - FCR ,

Fig 8 Detection of 3 virusesin vitro plants of
Oriental hybrids Sobonne

19 (Lee et al , 1992; , 2006) , avv LMoV

(2005) RT - PCR LS LMoV, 10" ( 200
) , PCR

(2005) RT - PCR ,
avwv LS/ LMoV , RT - PCR
) , Touchdown PCR ,

(W hite, 1934) ,

RNA RT - PCR ,
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90% , , )
(Chenetal , 2001) (CP) RNA
( , 2005) , RT -
PCR avVv LMoV LS/
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