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Cloning and sequence analysis of the genome of Cucumber
green mottle mosaic virus Anhui isolate
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Abstract Based on gold immunochromatographic assay and RT-PCR methods, the pathogen infecting watermelon
in He County of Anhui Province was identified as Cucumber green mottle mosaic virus (CGMMV). In order to
clarify the genome characteristics of Cucumber green mottle mosaic virus isolate from Anhui (CGMMV-Anhui),
the complete genomic sequence of CGMMV-Anhui was determined by molecular cloning. The results showed that
the genome of CGMMYV-Anhui contained 6 423 nucleotides (GenBank accession no. KT236095) and its genomic
structure was the same as that of the CGMMYV isolates previously reported, except for the nucleotide numbers of
5/-noncoding region (NCR) and 3'.NCR. The phylogenetic relationship of CGMMV-Anhui with other reported
isolates was analyzed based on the genomic sequence and coat protein gene sequence. The analysis of phylogenetic
tree showed that CGMMYV could be separated into Asian isolates and European isolates. CGMMV-Anhui showed
the closest relationship with Asian isolates and they might share the same infection source.

Key words  Cucumber green mottle mosaic virus; Anhui isolate; genome; sequence analysis

TN 4% BE L A6 M9 7 (Cucumber green mottle
mosaic virus , CGMMV) , N HHFEIE M55 )8 (To-
bamovirus) 51 s FEAZ YT P BHEY) B AR A
K8 b, A i BB, K SR TE 5 45 R AT
B ERAT . HINVEGZR S . 7 8 B R A

Hi: 2015-08-05 fEiTHHA: 2015-10-08

EES SANGE W ARG b ST NY L PINA e R bS] =X 2
@ H BB R BE TN AR IR BRI 4
Prik . WL T N EE AR G T ] RAF RO 0 5
SRR el P L U ST SR LS K DR S i
A 2T H Ainsworth B RAEE R BRI

WisH
%{%;}E B: A2t 7l CRAD BHIFE IR (201303028) 5 2R B 257 A% AR IR &

% E-mail:dfzhang2002@163. com



. 152 - 490 44 25 2016

HEE LR FEH R L 2 E R ARG A B, R
iz T 1986 4R 7E 598 |k g iaE Y BE S
2004 4F M\ H A 11 00 B IR rh B 3Rk, Z )5 2005
AEFET P RO R R H O LR B R A B B A
FT AR T A M A A 1 4 A AT ) R
YEA FHAY ST ATELX 4453 (2014) ), 3075, 1 VL
TV LA L R AR T R S
11 AME KT 74 A~ EilT X384 CGMMV 434

CGMMV & —FiE B RNA 5, FAPIR K/
300 nmX 18 nm, %55 8 3 4 K /NET 6 423 bp,
i/ A A EE 2 DEHIEEEE (186 kD FI 129
kD) iz 8h# [ (30 kD) FAMFe s 1 (17.5 kD),
HEG, HAS (PHBEFS B D DL gt
FmE R SRR CRE TIZR G20 BP0
HEHEAGE. ERE, 7By At a5y,
ARGy B r by B R R A s A
F14) 435 DR 21 BT 4 35 PR A1 e 970 2 00 5 4R T

2015 A58 78 L O B R BRAS 1 7 JICRR R K
T B Ak R B SR E  BESL, it R
K1 E I S NN B i L 9 3£ (N U L P T
RARAGI S I BHEAEAS J5 o B o iR [0l 5 i 23§
AW T 1 o — 28 G A S8 G L 1 2 o CGM-
MV (29, ASCvaleE Tz sr 8 Y 2 5 W 4 v
NI4T HT T I H S5 H FRAE, 5 © 0B 3 2 ) i
15 R G AE AT IR 7~ CGMMV #0453
B4 (CGMMV-Anhub) 5 24117 B &% R Ge ittt
B0 s IWFIE 120 B ARG & AR PR K 4

1 RS

L1 ##t

JHEEAE: 2015 4F 5 H 10 H R TR R E
P BAAE P IR LR AF T — 70 CukAah 4 .

F 355 . MiniBEST Plant RNA Extraction
Kit FlI PrimeScript™ One Step RT-PCR Kit § H
TaKaRa 23 7, 3¢ FE 4 A& pUCm-T F1 B i 4 5 K
DNA [ & 58 B b TAY) TRARA
) B INERBE S AL T B AR 46 fo % J2 M il 40 4% Tl
FEE Agdia 22 H] .

191 CGMMV % 5€ i i 51 %) CGMMV-F
CGMMV-R H#fi VLR 7 A I H ARG i 22 il 52
HE, P88 B Bk /N2 850 bps4 X HF CGMMV-Anhui
SRR I BT S B A iGE. 5

WS 1, B 5 |2 i AR A TR (i) I
MABRA R G

JEE RNA:FRIX 100 mg PYTVR R A, 7RI A
AR EERE , i ] MiniBEST Plant RNA Extraction Kit
PRI B RNAL 42 DEPC b3 1) K T 8 41
K, —80 CHRAF .

%1 CGMMV-Anhui £ F 4 F 541854
Table 1 Primers for determination of

CGMMV-Anhui genomic sequence

E1k7] 51491751 (5'—>3")

Primer Primer sequence

prHBCG1-F  GTTTTAATTTTTATAATTAAAC
prHBCG1-R  CTCCATATCTTCAGTTACATCCA
prHBCG2-F  CATGTGAAGATATGGATGTAACTGAAG
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Fig. 1 Amplification of four fragments of CGMMYV-Anhui
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Fig. 2 Phylogenetic relationships of CGMMV-Anhui with other reported isolates based on genomic sequences
AF417243 Korea CGMMV-KOM
EF611826 China CGMMV-Liaoning
D12505 Japan CGMMV-SH
- HQ692886 China CGMMV11

KP244682 China CGMMV-Z]

HM008919 China CGMMV-CCMV-TANG
KC851866 China CGMMV-hn

KT236095 China CGMMV-Anhui
AF417242 Korea CGMMV-KW
49 JKJ658958 China CGMMV-chb
ABO015146 Japan CGMMV-watermelon

40,

e

60

N DQ767631 India CGMMV
E L KP772568 Canada CGMMV-ABCA13-01
L KF155229 Israel CGMMV-TY
g KF155230 Isracl CGMMV-Rd
KF155232 Israel CGMMV-Ah
KF155231 Israel CGMMV-Ec
7 GQ411361 Spain CGMMV-SP

FJ848666 Russia CGMMV-MC-1
GQ495274 Russia CGMMV-MC-2
GQ495275 Russia CGMMV-VIROG-43M

NC 003610 Kyuri green mottle mosaic virus

0.05

3 ETHEEBEERFTIK CGMMV-Anhui 5EMSEYHNRFHUX R
Fig. 3 Phylogenetic relationships of CGMMYV-Anhui with other reported isolates based on the gene sequences of coat protein
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Table 2 Nucleotide and amino acid sequence identities between CGMMYV-Anhui and other reported isolates

AR/ % Identity
_ 129 kD 186 kD - L I
o B0 wx e JURER swm o mww SRR TERR SRR
Isolate o, Country Genome region 129 kD viral 186 kD viral . I, region
replicase replicase
nt nt nt aa nt aa nt aa nt aa nt
CGMMV-hn KC851866 [ 99.7 100. 0 99.6 99.2 99.7 99.3 99.9 99.6 99.8 99.4 99. 4
CGMMV-Z] KP244682 [ 99. 7 100. 0 99.7 100.0 99.7 99.9 99.7 99.6 99.8 99.4 97.8
CGMMV11 HQ692886 [ 99. 4 100. 0 99.3 99.8 99.4 99.9 99.9 99.6 99.2 100.0 98. 9
CGMMV-Liaoning EF611826 [ 99.2 98. 3 99.1 99.5 99.2 99.5 99.5 98.5 99.6 100.0 98. 9
CGMMV-CCMV-TANG HMO008919  H[E] 99. 3 98. 3 99.0 99.6 99.2 99.7 99.6 99.2 100.0 100.0 98.9
CGMMV-chb KJ658958 H [ 99. 8 100. 0 100. 0 100.0 99.8 100.0 99.9 99.6 99.4 100.0 98. 3
CGMMV-KW AF417242 [ 99. 3 98. 3 99.2 99.7 99.3 99.7 99.9 99.6 99.2 100.0 98. 3
CGMMV-KOM AF417243  H[E 99.2 100. 0 99.1 99.8 99.2 99.8 99.6 99.6 99.4 100.0 97.2
CGMMV-SH D12505 [ERN 99. 3 100. 0 99.2 99.8 99.3 99.9 99.6 99.2 99.4 100.0 98. 3
CGMMV-watermelon ~ AB015146 [ERN 97.7 100. 0 97.1 99.1 97.4 99.3 98.4 98.9 98.4 100.0 98.9
CGMMV-ABCA13-01 KP772568 &k 98.7 98. 3 98.5 99.5 98.6 99.6 99.4 98.9 98.6 99.4 98. 9
CGMMV DQ767631  EjE 98.7 98. 3 98.4 99.5 98.6 99.6 99.6 99.6 99.0 100.0 97.2
CGMMV-TY KF155229 I3 98. 3 96. 7 98.2 99.3 98.2 99.3 99.1 99.2 98.1 98.8 97.2
CGMMV-Rd KF155230 LAfa 5 98.1 95.0 98.0 99.5 98.1 99.5 99.0 98.5 96.7 98.8 97.2
CGMMV-Ah KF155232  LIfa3 97.5 98. 3 97.2 99.0 97.5 99.2 98.7 99.2 97.1 99.4 96. 1
CGMMV-Ec KF155231  LAfa3l 94.1 98. 3 93.7 98.6 93.9 98.8 95.7 98.1 92.8 98.1 96. 1
CGMMV-MC-2 GQ495274  RZ 90. 3 96. 7 89.0 97.8 89.4 97.9 93.5 98.5 92.6 99.4 93.3
CGMMV-VIROG-43M GQ495275 % 90. 2 96. 7 88.9 97.6 89.3 97.7 93.5 98.5 92.6 99.4 93.3
CGMMV-MC-1 FJ848666 % Hr 90. 3 96. 7 88.9 97.9 89.4 97.9 93.6 98.5 92.6 99.4 93.3
CGMMV-SP GQ411361  VHHES 90. 1 96. 7 88.9 97.8 89.4 97.8 93.2 97.7 91.6 95.7 93.3
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