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Abstract . An investigation on cucumber virus in

S B EA.2018-11-28 Shandong province was carried out in 2006 and a
E£WA . K E AL T H (2018 YFD0201208) 5 B 5 5 gk cucumber disease with yellowing leaves and mild dwarf
S HR R R I H (CARS-24-C-01) 5 [ 5 A R Bk~ 5 symptoms was found. To charify the types of viruses associ-
BIUH (31572074 31770168 ) 3 4 B AL [F 5 A1 56 4o 58 ated with the disease, 25 samples were collected and RNA
B Bt F ERFITIEL(2b201705) VIR E AR RHE B 3
BB AT (CX(18)2005) 5 VL34 Al B2 Bt S 5

was extracted. RT-PCR was performed using diverse cu-

cumber-infecting virus primers and a fragment about 400

H(e6l11614)
TEER A T (1994-) 4 WAL BRI Bt BF5E J7 18k 4 T bp was amplified from 13 samples using primers CCYV-
i, HSPS1 and CCYV-HSPS2, indicating that cucurbit chlo-
BITEE . T, (E-mail ) yangtze2008@ 126. com ; ZEHME | ( E-mail ) rotic yellows virus (CCYV) was present in these samples.

jiyinghua@ jaas.ac.cn To further confirm the result, a pair of specific primers
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CCCP-F and CCCP-R were designed based on the coat protein( CP) gene of CCYV, and the target fragment was amplified

from all 13 samples. Sequence analysis results showed that the CP obtained in this study was 735 bp in length and encoded

a protein consisting of 250 amino acids with molecular weight of 28 700. Further sequence analysis results showed that it

had high homology with other CCYV isolates, including Japanese isolates, Greece isolates and other isolates from China. All

these results indicate that the virus detected in cucumber from Shandong province is CCYV, this is the first report of CCYV

infecting cucumber in Shandong province.
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)8 (Crinivirus ) FEEL AL OY , HOIE R A5 2 FKIEHR
5% RNA(RNAI 1 RNA2) , H:f RNAT 42 K8 607 nt,
A 4 ADTFFB R HE , ORFla 4 5 H 3 5% 7% i Al
RNA fi HER, ORF1b 45K RNA B RNA R &
fiti , HoAx 2 A4 4t P6 Fil P22; RNA2 4 K-8 041
nt, %A 8 D IF B ZHE (ORF ), 43l 4 1 A 56 4
FI(CP) ./NIN5E R (CPm) 70 000 25 # i 2K H
(HSP70H) P59 P26 .P9 P6 P4.9 13 f£E
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cucumber; cucurbit chlorotic yellows virus; molecular identification
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HIAR Y27 £ 2 N FDR Y 2 i T 2 A
Yy, Sk CCYV FEdb 5 ™ R Wi A5 b
ARG e FEHRIE  H 2 FTA 1k 2R X R D%
W HE N A RGE . 2016 4F B AT 6T L AR 5
5 b B I b5 B HEA TR A B FH ) A AL 7
JEYL YRR S, FRATTR ) R R AT TR B, I dl i
RT-PCR #EAT 1A A4 5E | 45 R PR 21 17
FpRag AR 8, E— 20 1Y CP LR 5a B 7 51 43
Praf RATESE 13X — 45251 | X 2 120w B 1R G 1 AR o
INIERERV €318
1 AORHFITT %
1.1 #imEwRE

TR N 2016 4R A 1L 7R A5 00 5 (U UL s 75 1Y
BTAEA B i R 4R J5 R ER VRAF T - 80 “C vk
A8, 1T RNA S R 2000 . DM RR A% B TR AR
R SR B R
1.2 EFEilH

RNA #EBGR ) ( Trizol Reagent) M H Jb 5t FEH
Mg A= W He R A BR A A, B8 56 R & Prime-
scriptTM RT Master Mix . Ex Tag DNA 24§ . ANTP
Mix 10X Ex Taq buffer , 55 B 24K pMDI18-T ¥y H
TaKaRa 23 F], PCR HEHE MG &0 H Axygen 2>
&, KIGFT 5 ( Escherichia coli) DHSo B AR H b5
A AW HORAT FRA w), HoAth A Al e 3838 4k
R 4 o FECE S oA all, 51 ZE 4T Invitro-
gen( ) AR AF G
1.3 EN#FmE RNA 2

#JIVRE AL RNA AR LS IR SRR 45 (1 )y
RGN 0.1 ¢ TEKER 2 ml B4
o TR A R AR AL BS T AL R A
A, A 1 ml Trizol Reagent BAE, ERAE S
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min, JI1 200 wl %05, FRERG® (A0 5%
BE=24 : 1 MKFUL) &% 15 s, EE2~3 min
J&i,4 °C 12 000 r/min 0> 15 min, B EERE 1.5
ml 2508 A R BU vk R TN B TR AT, -20 C
UKARTCE 20 min LA |, 4 °C 12 000 r/min &> 10
min J53E FIEW, 1 ml 75% CBESEVETTIE 2 I, %k
W5 4 C 5000 v/min.0 5 min, 77 FIEW, BT,
¥ RNA % T 35 wl DEPC /KH K RNA [ B A0
4 R T -20 C ARTEEH
1.4 CCYV fHmH

DIFE UG RNA SRR AT I 3 sk 5 LB — i
cDNA, IR Z (10.0 wl) ik RNA 0.5 ul,5x
Prime script master mix 2. 0 pl , il RNase-Free H,0
F1 KHRFAN

Table 1 Primers used in this study

7.5 pl #ME 10,0 pl, 2544 :37 CHEE 15 min,
85 T 5 5,4 CIATE,

HRIE LR IH A TN AR 4 8 A 23 46 0 0y >
EIXE CCYV & B — X5 5 4 5 9 CC-HSP-S2/
CC-HSP-S1(# 1) , LA FEFARAFH) cDNA A it
17 PCR 4714, ¥ H94A % . ddH, 0 18.5 pl, 10xEx Tag
Buffer 2.5 wl,dNTP 0.5 pl, F FIESI4 1.0 ul,
¢DNA 1.0 pl, Ex Tag DNA R4 0.5 ul, SR
25.0 wl, P H850F.94°C 5 min;94 C 45 5,52 °C 45
5,72 °C 30 s, fG% 34 & ,72 °C 10 min,4 C A7,
PCR S 58 R B 347 0 T 1. 0% B e & i
FL VKR I I R

EIE7EEN FIFS (5'>3") BGRE (C) J BRI (bp)
CC-HSPS2 CGATTCTTTCCTCATGTACGATC 52.19 449
CC-HSPS1 GACTCTTCGCAAATTGTGCT 53.55

CCCP-F CGCCATATGGAGAAGACTGACAATAAAC 48.81 753
CCCP-R GCGTCGACTTATTTACTACAACCTCCCGG 49.48

1.5 CCYV CP £E=[E

HRAE ISR SR AL B 10 A8 B 1P 9 TR
5514 CCCP-F 1 CCCP-R, ( WL 1) LIKG I 45 5N
PEE RO BB A RNA A5G S P-4 ASGEAT PCR
Ps,cp FEFY HER R, ddH,0 18.5 pl, 10X Buffer
2.5 ul,dNTP 0.5 pl, E RIS 4)4% 1.0 pl,cDNA 1.0
wl,Ex Tag DNA B4 0.5 pl, BAKFR 25.0 ul, 3"
Ha20.94 °C 5 min;94 °C 45 5,49 °C 455,72 C 30
s, JE¥F 34 ¥K,72 °C 10 min 4 CAf4¢. PCR W4
JEY G YT 1. 0% BEBEWEEE S e Ik A I, H i R
Bz e oA S vl BB T g mlic, nii B
() F BES pMDI18-T 4 Cad o4 , ks (b KT
DHSa JESZ AN, IR A T H AR H B R (Amp) 1Y
LIRS T HE SR YOO A L s REEAT IR VS PCR
FBGD) S8 | S5 o e T % B ot & B A= Rt
HABRAFSEATIFE
1.6 CCYV CP F545#h

CP JYH I 5 UG AR B 3145 | 9 2B
UiB% B (R AR T 5 K AR AR 1 CP R A S5 E A
CCYV A[R)53 g5 K Jml @ HAR BE R CP P51 #E4 T 43

B, #5043 ¥ fi Fil ClustalX , BioEdit , DNAstar %5 4% 4
X NCBI M4 | ) BLAST (http ;//www.ncbi.nlm.nih.

gov/BLAST/) 521, RGEH AT F MEGA6 FEAL
2 R 5450

2.1 mEHBEERK

2016 AFAAIFFEAEXT 11 2R 48 8 TR 3505 251 7 9
AR 75 X 2 R ) I & B — Rt 36
AT R 6 35, 1200 7 Y A C B ik
WM B R R 3% ~ 10% , T & M2 & 0 R
i 30% ., ke H R BRI B w4k MR &L
SERER, Horbt v Ak R Ik R A, i e R
AN sk, RPRIE 2R TRt R, S5k
FIERARE 230, 5 WP R S R B i Ak 7]
A AR AR 2 P A IR AL RE IR, Ko 3 JTCRY 7= 2 L A 4%

AU

22 NERFHEUFFOKRN

RY N R R A R 2 AU 1L AR A
FEIVE ACARE AR A PR b 2 A5 A B gy, FRATT R
() SR AR 1) B I A I 7 $2 BT 5L RNA, IRk AT T
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RT-PCR #ailll , 45 5 & I AE A 5[4 CC-HSPS2/CC-
HSPS1 #EATH BG I, AR A2 Y 25 e AE s i A 13

O i a] LA 384 21 R /INFE 449 bp 19 H Y F BL (K

1), AR REXT B il v AT 9 B B ey 267, a4
RIS T IR FR R A B A 3 ST I FR A7 7 T
AR G R

10 11 12 13

X1 X2* X3* X4 X5 X6 CK

M:DL5 000 DNA marker;1~13,X1~X6: #JIVEE 5 CK FIVEX IR, A7 B SHE S o ie CP S F TR
E1 #MomERREREENLHRSE(CCYV) K RT-PCR #illl
Fig.1 Detection of cucurbit chlorotic yellows virus( CCYV) in some samples by RT-PCR

23 CCYVHCcrP ERRE

Stk — A B AR I B (7 EE o CCYV, AT
XZWEE CP SEH P IR T 1 X R RS Y
CCCP-F #1 CCCP-R,RT-PCR 455 @R 13 43 k6 45
TEH BHE L S Y BED 1S B KN 750 bp 1257,
51 H R B (753 bp) KNG . FRATREALAE

M CK 5 X2 X3

5000 bp
3000 bp

2000 bp
1 500 bp

1 000 bp
750 bp

500 bp

345(5.X2.X3) AT R i Ak M, [BIYSCAY H 9 R
Bel5 pMDIS-T 4%, ¥ AL K AT i ( DHSa) JE A2 25
AN, AT T S AN R R R AT R i
BRI % PCR ROV 7 i ik P o e (1 2) | 3045
F9 BEPE: 5 B i 28 (Rl BEAIL AR E 2 ) 5 Pl i
I F AR MR IR R BEAT R 5 E

5000 bp
3000 bp
2000 bp
1 500 bp
1 000 bp

750 bp

500 bp

£ CCYV CP 3K RT-PCR 738 (HBERESh ) 47 . B ST B AY BBV 96 UE ( Nde 1+Sal 1) , M:DL5 000 DNA marker;5 X2 X3 ik i 2K

EE;1.2.3.4 0 CP IR WERS .

2 CCYV #%3K) CP £ RT-PCR # &K 5
Fig.2 RT-PCR amplification and cloning of CP gene encoded by CCYV

2.4 CCYV CP F3 4

XPARAS () P A5 B AT T, 45 5 R A 5Y
RIFHY 6 A~ CP R 75 K38 753 bp, 4ifi% 1 4
A 250 DEIERR R/ NZ)28 7001 EE 1,
BLAST 43#r&5 B /R Hi 5 CcoYV Rl R B i, 7R
THIRT CCYV — 1089,

it AT e A, FRATE A ClustalX 4K
PRSABT S22 B CCYV CP F5) K B AT i HoAtl
CCYV ZrEdy cp 3ER P o) (3£ 2) #E47 T EXt, 371
H MEGAG6 #fF, fifi FIff 3 7% ( Neighbor-Joining, NJ ) |
Kimura 2-parameter 1525 5 & T R G 0B, %455
219 bootstrap {5 B FH1 000Yk B S & KR,

ARG TSR (E 3) B, AWFFE I E ) 3
AFERL (6 DFSI) 2FREEE] CCYV 433, Ui
J&F CCYV I 1 MrEd ., RISt cp 37
SR A R G LW AT LE BIA 2 4 K4
(NC003618 JAMEF) « Hp INAE R B4 5 HAS A
it B v L A b ) S B A R RN — A o
TR 1 i A/ B W MR 2K 51 5 — A 43 S
TERAHE 1, BRI AR SN 5 B AR K&
Hh AL 7 1 43 B RN T 2, TS R ER A B 2
56 ZARRTERIE . X CCYV BKFE T 4> B4
Wl CP ¥ 8o i R B CP e 3 BETRLIR, 76 &
G AT R S A A S 1 3 A Ak B 25 4



TS IR A LUK R AL B 8970 T 48 1051

PRI, AT A2 B BT 405 A i s o 2 14
NI B AR REBIRE B[R] — R b W]y
A 7 43 BB CCYV 381 oA 2 3R X B
UTHFRG AR XL R —J7 Ul ] T AT LR
BN A BB EEN CCYV —ANr ), Rl
B [E CCYV Z- B i i) CP AT ORSY, 5 H A
Al CCYV 2 IRl IR

®2 RERUNFTREFIEEL

Table 2 Related information about CCYV mentioned in the phylo-

genetic analysis

B SIEY FE K (HLIX)
KY400633  ShangHai R E R
LT716006 A3 K P ES
LT716005  EL37 R AP
LT716002  EE55 FE AEPEE
LT716001  EE34 HYE  wEPAEE
LT716000  CC75 WK Al v B S
KX118632  GX-BH K HhESY
KP896506  sdhz-cc PR PELR
JQ904629  Beijing wK o pEdeE
IN126046  Yilan AR hEEE.E
KY400634  HeNan FUK PR
KY400632  XinJiang R E
LT716004  EZ2 L)) N R A
LT716003  EL32 # oy SRR
KY618799  TW(pKCCYV2-14) AR PEAEE
KJ735450  SDLuffa 22)8 EILAR
KJ149806 shjd gl LR
JF502222 ™ il
IN126045  FErlun AR hEEE
HM581658  nbe K PETE
KU507602  pCCYCRNA27 K P ERE
KC577202  Ivanakey UK
KC577201  Bushehr AU R
KC577203  Varamin BN R
NC_018174  CCYV ip)N H 7 g s
NC_003618 92 S T

Herf NC_003618 94N,

3 17 i

JRSAR SR o A B2 — b 2 2 A B AL A
L SEEZMINIAEY), Z06RE A 2010 4F7EH [ 1
PG ENGE , T A AP RO AT YT TR 7
Sl 0 DX RHI PRI BRI 0 A ™ i B T

PR AHEFEEXT 2016 4 1L AR 1 X R4
AR B TR it P B A S A TR I ) e AR 4R
(12 I B AR IR BRI AE CCYV R FRATT
A A e PR R A X LA T T S AR
INEBT CCYV —A0 B8, BRI AR Z HiA il
PETRIER BRI E] CCYV & A7 (B F i it A
Bz TR A s N HE , A B L R
)R COYV W IRARE, COYV R JNH & i
AR R B AT DG S AR SR S5 4 R
B2 A BIR ) 8 TIN5 i B e e F) e S5 F) T A XU 1
DRIP4 2 v o B ) S i M T AR B
Ve 2 A RYHET AT, TR ol 7 Rl AR 15
BRI K, CCYV 1Y & A W] RE 234 > 1l v VAR 77 i
JSG™ AR SR [T L AR S 4 ] e S o e
4 [ A i s B A W] REE— 2D ke CCYV 7R
TR R A IR R | DRI 32 7 7 oIS L 9 18 (E
Ly PSHINE TIPS

AWFFAERT CCYV A E W) CP 2 F 51
HEAT IS e B, AN IR B SRR 23 B Y CCY'V
CP KL R 81 22 11 4[] P S e (100% ) | [ isf
5 HA A it Kb B A o3 2 (BRSEFE 1 b i HoAh
CCYV 3B 2 [ i [ PR 55 T 99.87% (AL AF
E2 MR ZE S ), BT CCYV | R E H AR,
M CCYV S5 HA B i [R5 PR B
PREE T E & A CCYV el T RER IR H AR

TR — R A BHEY) e S A
IR AR EUR E R sR I R I R R A
AF H AT s By AT IR G T 20 9 B AL
A ZHP Qs A 254 2017 AEAERTE AT (LR AR
I Ao B ] 25 I 2 B 22 b, B JTCA A 2 AR 0
B PUTAEMEE /NPUET A BRI 2 AR BE
e ISR B AE s B | IR A 4 o A 7 55
TRR YL s BEHA S/ 7 G M X A K TR 224 b AR e B
T BAG FR BE LA BT e 25 | P8 I AE i 25 |
/NP AR | B JINAE 995 3 ( Squash mosaic
virus,SqMV ) | J& F ££ M % B ( Turnip mosaic virus,
TuMV ) 55 SRR A - DX 5 6% S Pt
PR b 28 T 5 B 1 B TAE M 2 5 X
THEAEWTL VLG b DX JE AT I e B0 224 b B TA 776 5
PN A AN VRl WAL WSk ) 1N
FEBER7E (Melon yellow spot virus, MYSV) | JRZSHl 4%
B RS 2R R . TR L R
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KL N AEARDFFT R FRATER T X CCYV #4742
A0 AT A H W BEEA T TN, S5 RAE A b
HORAG B HA 75, 1X — S5 R AT RE 5 I AR R AR AT

TR FRAE,  [R]AHIF o8 Fh e LU AR R AR B e B0 3
ARIEIR Y B TORE S AP ARSI 2] 1™ CCYV, 56 BA J ] i A
HeAb kR TP EEREA CCYV MR B CCYV (R

5 s SR A T ] R B A R A 3 2 i TR
g 2t — AL IR I

I ABIGE 32 R AR 0 2 T 0] 26 B AL IR A i

TS 5 DL AE I HLH RS RE AR AR il I F AR AR

DB R GE T 24 M B TR B 2Rl w5 20 Tz

LT716005 | Greece:Rhodes

KJ149806 | China: Shanghai

KX118632 | China: Guangxi

X1

H x3-2

M58

KP896506 | China: Shandong

LT716002 | Greece:Rhodes

LT716004 | Greece:Rhodes

IN126046 | China: Taiwan: Yilan

O 1Q904629 | China: Beijing

W X3-1

18 |LT716001 | Greece:Rhodes

M54

KU507602 | China: Henan

Hx2-3

O LT716000 | Greece:Crete

LT716006 | Greece:Rhodes

17|KY400633 | China: Shanghai

KY400634 | China: Henan

KJ735450 | China: Shandong

NC 018174 | Japan: Kumamoto

KY618799 | China: Taiwan

64 [ IN126045 | China: Taiwan: Yunlin, Erlun

96 [JF502222 | China: Taiwan: Yunlin

KY400632 | China: Xinjiang

LT716003 | Greece:Rhodes

O HM581658 | China: Ningbo
KC577202 | Iran

79| KC577201 | Iran

57LO K(C577203| Iran

NC 003618

Cluster I

CCYV

2

o]

Cluster I

] Lyv
0.1
W RS IE (9 TH 5 O HoAth BRASBIY . 48 L AYECT 1 000 1K Bootstrap H 342 il Y B AF BE . Horp NC003618 Mk,
3 RBMEBEHENFS(CCYV) P EEZERFIIREREEEN R LR
Fig.3 Phylogenetic tree based on nucleotide sequence homology of CP encoded by CCYV

. BRI A FUEE S B A R A Bl s 2R [T ] oA B2, 2017,
SEXH: 2(16)96-98 ) N

(1] BWELL,T B, 5kFE, S FFH H LR ZE WAL [2] IS, sk2EF 0 W, AR dEat AR AR B TR B A6
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