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FEATTH [ CX(18)2005 ] 5 7T 3R BACA I (AR 22 ) 7=l Abstract:  In order to have a better understanding
PR R AN HT 0T [ SXGC(2017) 260 5 TLIR4A about the virus infecting bean in Jiangsu province, an in-
Aol R B3 435 H (6111614) vestigation on faba bean virus was carried out and 55 dis-
YEZ BN IRINSE(1996-) , 2o T T 2 N B-EFge A WFss 7 1k eased samples were collected in 2018. Total RNA was ex-
bil 25 SN B B . % U A L A 5 — 1R tracted and RT-PCR was performed to clarify the virus as-
WIAEE R A, (E-mail) ylzhu@ njau.edu.cn; FEHAE | (E-mail) jiy- sociated with the diseased samples and a fragment about

inghua@ jaas.ac.cn 525 bp was amplified from 16 samples using primers BYM-
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VF1/BYMVR2, indicating bean yellow mosaic virus (BYMV) was present in these samples. To further confirm the result,

specific primers were designed based on coat protein of BYMV and the target fragment was amplified from all 16 samples.

Three samples were selected randomly for cloning. The sequencing and sequence analysis results showed that the CP ob-

tained in this study was 819 bp in length and encoded a protein consisting of 273 amino acids with a molecular weight of ap-

proximately 20 800. BLAST results showed that it had the highest identity with BYMV ( AB439731, 99%) and sequence

phylogenetic analyses results also showed that they shared the highest sequence identity with Japanese isolates of BYMV
(AB439731, BYMV-90-2), and clustered with Australian isolates (HG970867, BYMV-FB) and Qinghai isolates (9-16)

in the branch of BYMV. All these results show that the virus detected in faba bean from Jiangsu province is an isolate of

BYMV, this is the first molecular identification report of BYMV infecting faba bean in Jiangsu province.

Key words;
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7 (Bean yellow mosaic virus, BYMV) %134/
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9.5 Kb, Zwfi% 1 4~H13 0561~ & IR (347 600) 4H
DVEZ S-SV E2 S dSITiE 3 Tl o b a7l =
FE )% : P1( Protein 1)  HC-Pro ( Helper component-

bean yellow mosaic virus; Vicia faba; molecular identification

protease ) \P3(Protein 3) ,6K1 (6-kDa peptide 1) ,CI
(Cylindrical Inclusion protein) , 6K2 ( 6-kDa peptide
2). NIa-VPg ( Nuclear inclusion A-Viral protein
genome-linked ) | Nla-Pro ( Nuclear inclusion A-prote-
ase) \NIb ( Nuclear inclusion B) . CP ( Coat protein) .
PIPO( Pretty interesting Potyviridae ORF) , i #h5%
HA(CP) R EENLWEN, 2 5iREnNizs
By A Al 3 20T AR 42 2 R — A
e i T

VL2 [ AR Ge ) A SRR AR O (A AR T
HEREVEY), BT & 0 E R AAAX 3
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I8 R A5 b A 2 AT R A s R B DA BE
Z IR TR P RE  FRATT H [RIRE S E AT TR AR I
L RT-PCR K P w07 45 PR XS SR A iy
37058 AR R I 3] 1 AP EL B Y i EE
JR AR, PN I GE J5 e 4 R BoR BEJE T BYMV
1A,
LBk
1.1 #ilmEmRE

A BE AL 52 9 B B G 1 A SRR AL T 2018 4F 4
HR BTN pg i 7 $h3 280 i (Rt 55
) FEARAR IS RIS UK, T )5 BT -80 “CUkAR
#
1.2 E=ERA

Trizol Reagent W [ b5t FE A 20 A= 4 A A R
O A, S SR ) £ PrimeScript'” 1st strand ¢cDNA
Synthesis Kit ,rTaq [ Fl e £ /& PMD 18-T I H &
A TR (K% ) AR F] (TaKaRa), 2 x Taq
Master Mix Il H Vazyme 23 7], KT B #E DH Sa
1 At X a YA Rl BB DNA [mi
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& TR R G B 3 E Axygen 23 A, HiAh
B8 [ 7= o4k, 51 Z=FE Tnvitrogen (1) 57
AR FEIA
1.3 J%HEE RNA 2B

HURAET-80 CUKAH h ) % AR H BT
TR R R S5 S A AR, SR B Trizol SR/ &
SLAEARE RNA PR AFT-80 CUKAa#A I,
1.4 %% RT-PCR &l

DL FH [B) SR 45 4 KR FE B RNA WA, F Prime
Seript™ 1st strand ¢cDNA Synthesis Kit 3877 &£ 17 &
Bk WK & : oligo dT Primer 1.0 wl, Random 6
mers 1.0 wl, dNTP Mix 1.0 pl,ddH,0 5.0 pl, RNA
2.0 pl, T 65 CHEHE 5 min i, FAIA 5 X Prime
Script buffer 4.0 pl, RNase Inhibit 0.5 pl, Prime
Script RNase 0.5 pl,ddH,0 5.0 pl, 30 °C 10 min,42
C 1h,70 C 15 min, 4 C 455, 5% cDNA, i T
-20 CUKFIPRAT .

R EL R T8 1 3 508 AR I 2 17 810 A S 5 |
) BYMV_F Al BYMV_R( £ 1) ™ DU G4 AR5 1)
cDNA SNHH , {# 4] BYMV_F Fl BYMV_R #£47 PCR
K, PCR WA 2 :2xTag Master Mix 10 pl, ddH,
07 wl,BYMV_F FI BYMV_R £ 1 pl,cDNA 1 pl,
ZE 20 pl, BFEF .94 °C Z5PE 5 min; 94 °C 45
s,47 °C 45 5,72 °C 45 5,34 MG, 72 C HEH 5
min,4 °C {f£4¢. 7E0.5xTAE HIKZE T, %1 %
BrNEWEEE I HLUK 73 B PCR 779,
1.5 BYMV CP EE=E[E

LS D AN I AU S A = A e ]|
Y BYCP_F I BYCP_R( 3 1), LAKZIM 455k FH Y
Jpa e AL RNA A5G S5 ) it i1 T PCR 973, PCR
FWARZ :ddH,0 17.5 pl, 10XPCR Buffer( Mg™" free)
2.5 wl, 10 mmol/L. dNTP Mix 0.5 pl, 25 mmol/pl
MgCl, 1.0 pl,BYCP_F 1.0 wl,BYCP_R 1.0 pl,rTaq
0.5 ul,cDNA BiHz 1.0 wl, MK ZFR 25.0 pl, KW FE
J¥ .94 °C FiZSPE 5 min;94 C 45 5,49 °C 45 5,72 C
65 s,34 MEH ;72 CHEM 5 min, 4 C {£7F, PCR X
BT 0.5 x TAE UK PR TH 48 1 % BrBRbiE
JRE LKA, A B FHRE It & Tl i Ak ) 3%
Hz PMDI8-T 2844 3% £z 7= W) Z R 7 A KA A i
DHSe J5 FEHARFTHHEEMN LB VA L 37 C &
RS BRIBCT- A 1 (1) 5 BT B VE PCR RG]
Y YE TCIR G P TR AN AE .

R1 KHARFAASW

Table 1 Primers used in this research

BKGRE R BOR/h

314 SIS (35") o e
BYMV_F  CAGTTTATTATGCAGCGG 47.10 644
BYMV_R GTTATCATCAATCTTCCTGC 46.68

BYCP_F  TTAAACACCTGTACACTGAGG 49.39 1 055

BYCP_R  GTCAGAGTAGAGAGAATGATAC 49.03

1.6 FINESSH

J7 50 D R Z2 6 Bt 4 i 2B R A PR R 58
o FFH 5378 ClustalX |, BioEdit , DNAstar 25 4k
14 K2 NCBI ®35 F 4 BLAST 2% (http ://www.ncbi.
nlm. nih. gov/BLAST/Blast. cgi ) 5¢ ¥, F& 48 #t 1L 7 Hr
i ] MEGAG6 #AF58 1%

2 ER550r
2.1 fREMHEER

2018 4, FRATFEXT VLIS 4 o b 35 E A 7 4
Ak 2 A 2 T AEAE B AR 7 IER e R R A LG T (g
SR GAARE (] 1a) , HE AR 5 1
RRZRANBELL (& 1b) , &9 B AR & A BB A 55
SR SRR IR ()90 R AE H ) 2 5 2R B 40 A, A
U 1 i NS N T ARl ol e S R B B oy ]
T

a: fERER SLAEMR ; b RO TR SLAERE
E1 &EHEHEER
Fig.1 Symptom of the virus-infected Vicia faba in the field

22 XEEEMHEHHEN

SR [E] A AL e R, 45 224 b H () 4
TRE ARG, FRATN W] RB1R Y A S A TR AT T A
I 25 A DL AR SR RE B RNA SR, 1 A ARG 0 5 1
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¥ BYMV_F Fl BYMV_R (% 1) #£4T RT-PCR i} %
TR AENY 55 0y (Bl 17 0y, 28 M 5 4y, $hdk 33
By RES TR A 16 yRESR D1 E)] 525 bp T E

FrB (I 2) L BH PR 14 5 FE SR B R, 2 1
FEahoR A 2N X LEEE SR R T 2R A R A4 1Y
T ERETH AT REREREA BYMV RO

M CK I-1 1-2 13 14 15 1-6 1-7 2-1 2-2 23 24 2-5 2-6 2-7 2-8 2-9 2-10 2-11 2-12 2-13 2-14

1 000 bp

750 bp
500 bp

M:DS5000 marker; CK. f@ifti#k;1-1.1-2.1-3.1-4 .1-5,1-6.1-7 2-1,.2-2 .2-3 2-4 2-5 2-6 2-7 2-8 .2-9 2-10 i 7= kL 2-11 2-12 2-

13 2-14 FM B GEEM
B2 J%H#h BYMV & RT-PCR #il

Fig.2 RT-PCR detection of bean yellow mosaic virus (BYMYV) in disease samples

23 (XEHEEMRS CP EETE

itk — 20 W W% B D BYMV, FR AT EE X
BYMV ) CP &1t T Fe554E514 BYCP_F 1 BYCP_
R(# 1) ,RT-PCR 5 B/~ 16 4 BH ¥ RED™ 1 2]
K/NZI1 000 bp 19 HE 50 45015, FALIA A BE R/
(1055 bp) JEA—F, VLI Z 450 B R A B 58 229
B cp EEH H AT,

M 27 28 29

T3k 3 AMRESL (2-7.2-8.2-9) , X4 2 (1 H Y
gty (B 3a) 1647 10, [0S = 0 3% 45 PMID18S-T %,
A AL A AT 1 5 38 43 ATV PCR J7 v i a2 PH % e
R, BHM: o 2 P28 XU DT B0 iE (1] 3b) Jim % v ot 4 1T
iy A R AT RS B HEAT ) 50 I (R B AL
ik 3 ABEPETERE) .

5000 bp 5000 bp
3000 bp 3000bp Ll
2000 bp [ 2000 bp .
1500 bp 1500 bp [
1000 bp 1000 bp AR ' B
750 bp 750 bp
500 bp 500 bp
200 bp 200 bp

100 bp 100 bp
a b

a:BYMV CP 3£[H RT-PCR #"3#;b; PMDI18T-CP B#I4&3IE (Sal T Bam H 1), & a,M;DS5000 Marker;2-7 2-8 2-9.; J{| T- BYMV CP [N TTRER)

FEigi's . b, M:DS5000 marker;1.2.3.4.5.6: /#3%B|f CP FATE IR (PMDISFCP) 45
El3 BYMV CP E[H RT-PCR ¥ 8 R 5E &
Fig.3 RT-PCR amplification of BYMV CP gene and cloning

24 XSEUMFECP EEWHERTISHK
HGAIEIT 3RS CP 3k PR EE 3 3 1) v 1 , 3K
BT CP B35 | Wy ik w5 1 4 (BYCP _
F) & I1HE NIb JEH X, J5 355147 (BYCP_R) Wi 7F
3w AR A DX, AT HEBR B 5 1 i 5 BOR AR 1
CP FH B EE 7 5 A e B9 o] e, R BLTEXT cp
LRI P 5 EA T A A B R AT S X P 4 SR b
() NIb X Kz 373 A4 A G ih X A o 32 e 5 64 T T
LBR, R R MAB SRR CP BRI )7 51 4
K 819 bp, 4t 1 4~ 273 MR IEFR AL TR K

/NZ120 800 1) 2K 11 5, BLAST 2 #r 4% s Hi 5
BYMV [RIPERR 55 (AB439731,99 %) , KW HJE T
BYMV (1) 1 D34,

AT e, FATTA T MEGAG #5
ARSI E TR EE T 91 5 H AT E A6 A BYMV 2 [
BEEIP S (3R 2) HUXHE $EA TSRS 31 [ LA TR i) =
FHBKIREE (CIYVV,NC_003536) 11 S T, fil Al
it7% (Neighbor-joining ,NJ ) \Maximum composite likeli-
hood 57 & R G IEALM , 253K ) Bootstrap -
fHEEFH1 0000 A FEHIRIAN (K 4)
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F2 RESWBSRNEEELHHFES(BYMV)ER
Table 2 Information of bean yellow mosaic virus (BYMV) men-

tioned in the phylogenetic analyses

o BYMV 43 FHEMEY EEHIX)
D83749 MB4 - H A4
KT934334 BYSun ) H %% 793
KF155420 CK-GL5 FE B BN
KF155419 CK-GL4 JHE T B[
KF155414 CK-GL3 i gz
KF155409 CK-GL1 JE ElEE
IN692500 Vfaba2 w2 B
KM114059 NBRI Glad 2 JHE B[
AB079888 GB2 - H A
AY192568 GDD JE S|
AB439732 92-1 AR H7&
AB439731 90-2 A HZA
AB439730 Gl R EE H 7
AB439729 Gla S B H 7
FJ492961 Fr Bk W
AM884180 lisianthus VERSHE i E G
AB079887 hG &l H 7
AB079886 M1l S i H 7
AB373203 cs - HZ&
HG970869 NG1 P R FIE
HG970868 LPexFB A HRFE
HG970867 FB A1 BRFE
HG970866 LP P BRI
HG970865 AR93C 1P &L O FIE
HG970864 AR9SC EEE)E S HRFE
HG970863 ARS7C 1P 5 HRFI
HG970861 PNSOA 1P 5 BRI
HG970860 PN83A 1P &L K FIE
HG970859 ES11A EEE) S HRFE
HG970858 ES55C 1P 5L HRFIE
HG970857 ES67C 1P & BRI
HG970856 ES69C 1P &L K FIE
HG970855 LMBNN EEE) 5 HRFDE
HG970854 GB32A 1P 5 BRFIE
HG970852 GBI7A 1P & BRI
HG970851 SP1 1P &L K FIE
HG970850 MD7 P HRFNE
HG970848 MD5 1P 5 BRF
KF632713 BYMV-SW9 =via BRI
JX173278 KP2 =y K FIE
JX156423 SW3.2 EXia HRFE
U47033 BYMV-S A1 HRF
DQ641248 w P E ES
EF592169 Csz N EAR
EF592168 Cez FNFE PETR
AJ311371 Hangzhou b 35) SRIESE/RIN
DQ060521 Chz FNE o L

9-16 A HEH

Bk B SCik [ 24 ] F1 GenBank

PN S N v LS R I = T B S M B 2
B 4R IEE] BYMV YK 4 S0, Horp R Rk A i
A JE H A B A 543 B0 (AB439731) , HR IR AR
TV H A 0 B (HG970867 ) il b [l 5 3 (9 32 5. 4%
Bi¥1(9-16) , Kaur 20 ZEXT BYMV #E 158/ 5 B AR
PEILILH ALK BYMV 432k 9 41, Horb B AR A =43
B (AB439731) A1 K ) W ) A T 43 B Y
(HG970867) 1)@ F VII 41 bt , i3k F CP Witk
R A3 A 248 SR, Sl s AR I A 1) 43 B 53X 2 A 53
B FEIRIEE] 032 R T BYMV VL)
EYWERT VIL4L, X eegh RN H A T
WAE AT BB TR BYMV,

3 17 8

e 1 — A S Rl ) B SRR
AR T AR, AR LT, H RHE ] LR G
SRR Z 1k 40 BT ARBEIEXT 2018 4R
I VLI50 AY A SR A o R AT A e B, —
SEAE I REAR AORE b A BEAT e T R e, FRAT I i
PR e R 25 I R L AT T 00 7480, 45 2R B iz
AT BYMV, 1M H i 26 VL5 i A UL 3032000 5 42
BT AIHGE , FIABE T & BYMV 7EVL IR R G 4
GRS — R, BR BYMV Ah, BATRXT R AEFE S
T A At 25 40 7E AE TS EE ( Alfalfa mosaic virus,
AMV) \%E%ﬁﬂﬁﬂfﬁﬁ( Bean common mosaic vi-
rus, BCMV) ISP 8 L 5 ( Beet western yellow
virus, BWYV) | # JK €& M 9§ #¢ ( Cucumber mosaic
virus, CMV) KRG R46% 5 ( Soybean dwarf virus, Sh-
DV) . i & 1% £ ' 5 B ( Pea seed-borne mosaic
virus, PSbMV) \BLRV 47 T K | 2% 5 7R #4 K K6
HUES] S

BYMV J&: Sh48 55 Y g 7 J 4 18 He i B g — A4
W HE, TEVL D0, 1985 AR AH 7745 05 i 3o 13 -~ Jy vk
TERE B RIS 205 L A B T T R
J& BYMV TEVLIR 55— il o B2 AR BT J& 1 il
522 ETEVE 2 B0 B A e R A 90 2 Y
Y E TR ABIZ DT AR A I — S 3T 2% (IR 8 ) Y e
BEMT S AE A8 28 LR, BT AR X I 5 40 F % 2 B
A Y E AR MR R AL (B A 1985 4 LRI
TR IR W B2 B 2 1 % E A , A BF
FELERAIEUEN] BYMV EVLI08 8 A & A 1Y B2 )
TR
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JX156423 | Australia
HG970863 | Australia
HG970859 | Australia
HG970854 | Australia
13| HG970864 | Australia
{ HG970850 | Australia
HG970855 | Australia
[HGQ70851 | Australia
KF632713 | Australia
HG970869 | Australia
{HG970865 | Australia
HG970856 | Australia
HG970858 | Australia
{JX173278 | Australia
L HG970857 | Australia
8 I HG970852 | Australia
6[7]l- HG970861 | Australia
98Y ' HG970860 | Australia
FJ492961 | South Korea
99 AY192568 | USA
98~ D83749 | Japan
AB439730 | Japan
o KF155414 | India
AB439729 | Japan
KF155420 | India
99| KF155419 | India
KF155409 | India
KM114059 | India
—— AB079888 | Japan
92— O China: Qinghai 9-16
L HG970867 | Australia
gq. China: Jiangsu 2-7-10
—q, | @ China: Jiangsu 2-7-21
20| (ﬂ‘ China: Jiangsu 2-7-8
AB439731 | Japan
99|(® China: Jiangsu 2-9-15
@ China: Jiangsu 2-8-12
83| @ China: Jiangsu 2-9-13
1 0;®@ China: Jiangsu 2-9-14
19-@ China: Jiangsu 2-8-5

24

48]

90

Vil

71 73l @ China: Jiangsu 2-8-18
— DQ641248 | USA

32 O DQO060521 | China: Zhejiang
499(;(:0 EF592169 | China: Guangdong
O EF592168 | China: Guangdong
99~ HG970868 | Australia
HG970866 | Australia
HG970848 | Australia
AB439732 | Japan

KT934334 | Iran
U47033 | Australia

IN692500 | India
O AJ311371 | China: Zhejiang

O AM884180 | China: Taiwan
ABO079887 | Japan

991AB079886 | Japan

89

AB373203 | Japan

E 4 1RIEBYMV HEBH CP ZHBRF I —HMEZN REHAR
Fig.4 Phylogenetic tree based on nucleotide sequences identities of CP encoded by BYMV

BYMV

NC 0035367 CIYVV
S8 BTS2 1 000 IK Bootstrap 52 il EF R, @ ASKIRNE T ; O HAbhh E T4l BYMV 53549,
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Mol K A A E W HGE AR T R GEE b Hr i 3
TR E &A1 BYMV WAEER RS S | AnyT 55
SYE S AR T ) (9-16) Y TR) IR L, 2R
R — ARG L FARRIL S RENESTEY
(EF592168, EF592169 ) . #f V1. 36 N\ #£ 7+ & ¥
(DQO60521) WITEH 4y B4 (AJ311371) 1™ K
BTS2 B4 (AMS84180) 1Y T 2 )¢ R AR LA
T8, R Y 4y 32 b o7 ISR TR AT 2R
GEACIT R E o E B Y S H A b
DX 7 524 B IR T [R5 e o b & B, SR L AE
G 2 H [ A8 L B 5 H A 2 50 s W i [ s v
Hee, (B CP SR H G A G P E &l B 1 A8
5o REEEREOR T i ER A BYMV ] REAEAE
BRIAR S 3OPAR S n] e 5 27 EAEY T K sl oA
BRI R MG, UL E TR T [ BYMV A9 %
A fEE B AR T 4 2 T SR TR A

SE
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