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B OE: JUSEERE S RN SRR e v E R SR IR AL 5 i 5% (Cucurbit aphid-borne
yellows virus, CABYV) SR IHEHIRAH F#E i 63 4, FIH K3 PCR (RT-PCR) A5,  MABAHEAE bh ik
W25 N ey 3G 1.4 kb B B, JEXTHPHIHEAT 404 SR EW]: 63 i Ffdnth, 36 42 CABYV [
PR REFFFIAHGER 7 3 AR RNA ) RNA 28468 (RARp) ZE. JE4ufSX (NCR) FI4K4bik
HE (CP) K. BENLIER 25 A B YHI CP K55 GenBank H1 I/ FIE T LEXT, P FUARMITE Jy 93.2% ~
100%. W VF5 B PFIARBIE A 98.8% ~ 99.8%, TN AX B4 7 IR ANE A 98.2% ~ 100%, B4
YIRFHUABNE R 99.2% ~ 100%, 20 P9 I HE A o 19 )92k o 25 T 24309 RdRp &K1, NCR K CP %l‘lﬁ%‘
IR RGN R : 25 4 CABYV 2035 b [H S i X (G, ShIE %5 115 B —i%,
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KR BN RN TE: 7 T 2R SR8 o
hESES: S652 XHEkERRERS: A MEHS: 0513-353X (2017) 04-0777-07

Preliminary Studies on Molecular Variation of Cucurbit aphid-borne yellows
virus from Xinjiang, Gansu and Henan

WU Yang, LIU Liming, PENG Bin, and GU Qinsheng”
(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, China)

Abstract: Cucurbit aphid-borne yellows virus (CABYV) causes yellowing symptom in cucurbit crops
and distributes widely in China. Sixty-three samples exhibiting yellowing symptom were collected from
Shanshan of Xinjiang, Guazhou of Gansu, and Tongxu of Henan in China. Among them, 36 were positive
to CABYV detected by RT-PCR. A 1.4 kb fragment consisting of partial RNA-dependent RNA polymerase

(RdRp), intergenic NCR and complete coat protein (CP) gene was amplified by RT-PCR from 25 positive
samples. Blast analysis showed that the fragments have high similarities of 93.2% - 100% with other
CABYYV isolates from GenBank. The nucleotide sequence identities of CP gene were 99.2% - 100% for
Shanshan isolates, 98.2% - 100% for Guazhou isolates, 98.8% - 99.8% for Tongxu isolates. Phylogenetic
trees based on partial RARp, NCR and CP genes showed that the 25 isolates had a very close relationship

with other isolates from China and other countries neighboring China including Thailand, South Korea etc,
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but a distant relationship with European isolates, suggesting that CABYV variation appeared to be
associated with its geographical distribution.

Keywords: cucurbit; Cucurbit aphid-borne yellows virus; molecular diversity; sequence alignment

SR 4% 84k 9% 7 (Cucurbit aphid-borne yellows virus, CABY V) J& T #4575 #} ( Luteoviridae)
LM )& (Polerovirus), 1992 fF7EyLE 7 Ik#iE (Lecoq etal., 1992), HHEI{EAEKFZH)
JREFIRE L 384 R o SRS A% S AL BEAS el I WA A% 76, (H AT DU b f ORI e 1, 222
gl AR E, et BRERJCICIE .t T IOER S B R R S A DI R AR, 5
WG TR 2001 45 YR IS 5 52 A %8 (Gu et al., 2001), 2008 F7EE P 10
NG FRAIE 92 474F (Xiang et al., 2008a, 2008b), 2 J&i 78 H FE 773 Hi X #5651 1% 55 2 (Shang
etal,, 2009; Knierim et al., 2010), MI5EE% (2012) & A CABYV ENWZ)E 3 Fli
Z T PCR RMIEIAR ;s BR/NESE (20100 FEBEXURAS I 18 15 v R A A0 i 7 MP BLAE I 25 £ H 1,
A 48 MEIERHIE se e 5 MP fERERE T T/ . SRk AESE (2012) FAEE g VIR A% S0 A0 B PO 2 15T
ihpRNA #ofhk, FFEAGIHE, 1527 4 ARBHMERL IERRERE, A Bevh th B 3y S S P 25 S ms %
WU B 1 1) D e S AR G LR (I8 kL o

HRZHEHMYREEE—FE, CABYV FAELNEMIE X HHE RNA KA, K/ANZ0h 5.7 kb, 7% 6
ANFFEEHE (ORF) , 5y — AN ERAUEB R A (VP , 3UuREETE Poly (A) 45, I
tRNA 45k, 591 3 NP EHE (ORFO ~ ORF2) 1 35 ) 3 AN TFISU E2HE (ORF3 ~ ORF5) 4%
—AN K7 200 nt FIEEFIAIX I (IR BRI, 12 DX IRk 2 B0 25 8 A 1 03 A IR R i X 3. PO
JE— ARG HERITER (PTGS) W7, 18I $EhR I P A% Argonaute 1 2 FIURYE/ER ;s P1 gwhd
RIZESE 1 (VP JERAEAMEYE; P1 A P2 & ORFI A ORF2 Mid - 1 BB AR A5 1 ik
HEA, HAKET RNA # RNA E458 (RARp) 5Pk, AL 3 FE A2 MWi7aE RNA (genome
RNA) HFIMAK. P3 4ufidsbseial (CP) 5 P4 BRI gL f &  (MP) 5 P3~P5
(Rl B O AR AR B =2, P RE SR BRI IRy, AN AR OC. X 3 PR AR 2
MAFEERIA] RNA (subgenome RNA)D #liF1M>k (D’Arcy & Domier, 2005)

BrEE R R R 0 P AR O T AR X S, E DA IR 5 R A R B 3 AN X (1) v TR
TR A P R PR B AR, RS 5 CABY Ve ASHFST oo A B s 5 Hak M L T e
T VF LR AR () R B AR I I 364 T RT-PCR K, J47 38 Horh 25 4 CABY'V 4% S W16 45
BRIy, 5 ORER AT T 4T, ST H R EAEE R CABYV 5> T8 R4 i

U bR

1.1 FEHMIEESE RNARR

2015 FEMNHTEEEE B HRN RN B VTRl B R AE 63 35l CABYV 42 44tk A& I
FEdh, DRAFT - 80 CHEARIRIKA & H o FRECRIUEIRIIM A 0.1 g, 8 M R ERHTBE, SR )5
5 18 RNA $FEBOAF S0 136 T HE BRI 2 RNA
1.2 RT-PCR #1& K F5)ME

PLZHUAY B RNA i, Random 6 mers 4 514HE47 [ #53%, DL Robertson 25 (1991) 4RIE
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Pocon F/Pococp R 4y 54147 PCR ¥ 14 44k 5 1) PCR F=#i% 82 5] pTOPO 344, 46 K AT i TOP
10 CARSZEG S HHD Bz, Wi 5 PCR JFIERH M vl . BEAN 7 B 4 /D IEHT 2 AN i B i 3
ATAEY TR (il BOAERAFENF. KH DNASTAR # (Burland, 2000) 3T F41#4%.
1.3 Ryt

7t GenBank ' H] Blast 122 ) 3R 1) HAh [H 5 K [ S X 73 254, ) DNASTAR #4414
XL AR IR 25 S P HIHEATEO, A e AR H Mega 6.0 B A ) &R 42
(Neighbor-Joining, NI) #HRG KGR, FEIXRECH 1000,

2 HEREHT

2.1 CABYV S EWFIEERE

AL A AR (B 1) I iR R EBUE RNA, 28 RT-PCR 3 #4845 51 K /N4 1 400 bp (47 Bt
(K 2), glifhJ5i%E#3) pTOPO 44k, Tl i W PCR AR, IE 5245 2055 6 1% Fr BO 5240 ok

B 1 MeEFEELFS (CABYV) ABERRAHMEEZEER (HREMMNE)

Fig. 1 Typical symptom and occurrence of CABYYV in melon field of Guazhou, Gansu

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

1 400 bp

2 RT-PCR#&R
1~ 10 SR i o
Fig. 2 Detection result of CABYV by RT-PCR
1 -10: Samples that tested by RT-PCR.

2.2 CABYV &85 R B BIF5IS R
MRS BHPE AL S b, BEALZEER 25 N B T, 48 Blast 5 GenBank i ¢ 71 BEAT EL X,
B H IR B, R ARARE N 93.2% ~ 100%, RSS2 NFalEEs)—5. RT-PCR 7~
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P KT A 1400 bp, 08 3" I HB 20 MM RNA 1) RNA R4 (RdRp) LA AE4ifid[X (NCR),
ERANFEE A (CP) MgghdE T (MP). 1l DNASTAR #4443 A% FE K AT 207

T4 RARp &I . #3E 2 B A7 SUAIYE N 96.2% ~ 100%, TR 43 2549 18] 7 51 AHACL I
95.7% ~ 100%, WIF7> &P FHIAIPE A 95.8% ~ 100%; 5 CIRIE HIHE 751347 Lh e,  #i3
YN 84% ~ 98.8%, I BSHIAATE N 83.5% ~ 98.4%, V72N 83.5% ~ 98.8%.

NCR: #3575 B W] 7 I AHAE A 99.5% ~ 100%, JIVMN 43 B4 16] 7 A AHALE 2 97.5% ~ 100%,
TVFZ B e S AR 2 96.5% ~ 99. 5%; 5 ORI (1) 7 5V EAT LU, E3E 70 25904 90.5% ~ 99.5%,
JM 4> B IAAPE A 91% ~ 99.5%, FVF 2540 90.5% ~ 99.5%.

CP HLPR: #53543 B 18] FE Z AR Ky 99.2% ~ 100%, JIH 43 254 18] 5 7 FRALAE: by 98.2% ~ 100%,
TVFZr B 7 HU AR B 2 98.8% ~ 99.8%; 15 CL A IE 17 AT LUK, B35 23 E 400 93.8% ~ 99.5%,
JRIN G EEARAATE R 93% ~ 99.5%, VF4r BN 93.5% ~ 99.5%. Xf 25 N4 B CP HE PR
FRIE AT R, JERAT 31 AR IRAL 5, (FANA 8 Wb B3 T AR o R4 A% R
RAFL MR X 5A%, W CP FE[RI ) ORF 1AL Fa e Ik o

h T P78 CABYV ARG KB RFR, WIEENIMFEIHLIX ] CABYV 45 G A5 1)
FEEE WA, 43 B4 RdRp. NCR Rl CP 3E[K 3 AN B RAE R AW (B 3),

A #(3£ Shanshan  m )J{H| Guazhou e Li# Tongxu
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Fig. 3 Phylogenetic tree based on fragments of CABYV
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F:T CP FINCR MM ARG R BRI, 1Ky 2 al Loy ok 2 AL, Sk A, 5[5 254
X B h T4, BN Snl o T A, FEZ P E KR & A E R &Y, 1B hE SIS E
Y REVEE. TEYEF s 41, 513565 RdRp FEIMI G REUR & MU L8 58, BUR
WHESS A WAL, (HEVEHX > 2 W 55 THYEF o 2k ) —%, 5 CP FINCR 45 RA,
AT R REA A BT A 7 504 A& RdRp A K A4 %, A4 Shang 55 (2009) MRS, FE+34
4> RARp JE[AIFI CP JEPK vl CABYV 23 B4 53 A AN 2l Hp it SV AR 4, >k 1 v L) 4y
A IR TN AL . ASWESE R BT IRAR K 25 AN 25 v RS [ (9 2 SR oG R, JE T
WA (ENHNEALN, P s S R SR e —, T8RS RN 3 25 400 )5 7 P 24 1)
HoAh sy WA — .

3 e

CABYV H 1992 S RILAG, &G KR YA SEE4% 16 AN E K HRE & 4 (Lemaire
etal., 1993; Abou-Jawdah et al., 1997; Juarez et al., 2004; Kassem et al., 2007; Yardimc1 & Ozgonen,
2007; Banangj et al., 2009; Omar et al., 2012) o ABFFTH KA RT-PCR J7 ik B H il Fli m
0823 M DX PRI TORE S 2] CABY'V, KL HI % 57.1%, B T2 Jir W RIE ) 48.6% (Xiang
etal., 2008a, 2008b). 1ZJRFEAER AF] . LEI PHYESF | 5B Wk th 2 LA i, 200k 48.8%.
47%-35%F1 51%(Kassem et al., 2007; Tomassoli et al., 2007; Yardime1 & Ozgénen, 2007; Mnari-Hattab
etal.,, 20090, W1k m R H A 120 7 DA FVE )2 R AR, X0 7 MBI B i S
TS R S T RAT o FTaRE . H R R i e [ G TORIEI TR EE 2 X, R AR R, E0d 4%
PERZIRRER RO AL 3R, 1S T k.

KT CP B2 RARp ZE TS, K CABYV 43 BS990 73k VR AN U4 i1 mh o N7 4 RTIE  MF 2H ( Shang
etal., 2009). Jii>kK, Manarri-Hatta 5% (2009) HE—2DHRJe . RORMANEE 3 E W) SVUHEF . T
F > 8oy I8, IF B JE KNSR A IX Rl 0 A AR AR, IR 5 e 0 32 2 b i KA A [
A G E R AR, AR D> 5 PYPEF BEAT AT # o

XA P AU REAT 73 BT R, CP JEBI P AR KT NCR P SIARLYEAT RARp H: A 324141
. —BOkU, RERE g A% B D) BE B AR DB 2, FLORST P mliBm . CP PR 43 25 ) A1 e
HH, ATHEAE CABYV ALHk. SRR by 2 (.

JLT CP JEIAI NCR FRAl K R GUR B M I G IS HIX K CABYV A AN JERE, T 2 /M
B S i AR R, HOA LA, 3 ANy e s oy — 1%, A4 1B 41 AR T4 RdRp &
IR I R SR BRI L850, G oy B R — %, ATRES (UM TiEER 379m 57
FAIASEME %, HT NCBI L3 TR0 AU A R AT M1, DURE PR 140 P 0 A7
T, GERAE TS

ARG 70 BT R AT 5T H AT 2> B 38 Jes TSP, 5 b B 2 B R AR ) 2 ) e A
FE K7 PRGOS RO, TS R IX B S . 54, WEER AT LR 1, =m0
EPIANZEE 73 B, b BEET R B AN S 2400 e T oy ST A T iR, DA RS R T T 0N
B TAR R AT G

AWP7iid RT-PCR $ARME T CABYV {EFT8E. HINFI g H 0 X R A, A7 B T iX 2
DORAE RIS 2200 XF CP BRI 0T, e R Qe ML A MR IR S, T %0
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