wy ik 9 ) S S

ol ol s, YBL 15 (BYMYV) Lugd 5,5 Siljge (wosg E999

L&Q&‘%&W,M&’gﬁ‘w»h*):lﬁu&
Ol)ﬁl ¢Ol2<;ué) (ctc)).a_cgb ol&uisly ‘Lg)‘)gLf:S IXLSHN “;im}.\bl; 09;
eng.baradar@gmail.com

SR
plod o 52 S o a8 |y MBL g dacgylons 9 Ul ¢ oo pB) 057 o33l (JluSits sl | o0k slacadgie
295 9 )l9dd pastids s 4 o Wload ad)S i )3 Jele o ye Glpieds ML 4 0aiij)lud (slapag g daydgie
Foad ()15 Glawgng oles 53 Sload ()55 e pulp 3 ML olS sl (s> JSio S plois 4 canlio (J ST b,
03g)l ) alS I (xmsg saiols o ol g g slagilons 2 5Bgyme 3l (o BYMV) Lugl )5 Saalige (w9 y9 ML (9,
Sl piges wlwly uols Jimgs 45 0L e POtyVIrus uis i 5 Potyviridae seslgls & slate wgpg opl S o
s> 01d (s pglaen sladiges 1 (5 yglaen (5 il (B g)l30 31 (S (5903 Vv AN 9 AV el Juab y3 005 plovl
slogigesl | ookl b oaigas ¢ Jgl aloyo > dgr Sy B0 5 (Sae8 (@pm it b add oo Splise mdle
b b cate LaSly (sl (sladiges 8,8 L5 oy 3390 BYMV lebluasiin (3b 51 g DAS-ELISA _Sy5gls o
S 65 4 s (RT-PCR) jla by sloyss (iS5 5 (o5Sae oo pcedginy (JsSse slabsy Gusb jl iolais]
9y 2 PCR [uiSly )3 aidly 1S5 (g5 285 )18 (oS (o) 90 BYMV (g0 5| CP 9 HC-PIO (o35 (oliais]
2 (5l i YO g )YV ee) Jhai 500 Jobo 4 DNA labad iS5 osimd s ool golis sd (o)l b0 p S5 58T 3
P BLAST (somia Jl3l j) oozl L ool css 4 sl JI sy 2 9 ys250 sodiges JI (s 22 045 5 pgle (sladigos
BYMV (slagslis 3,50 ,5 Genbank 5 e i celo s b o ooy AY-2A cllao (godimd 5t NCBI sleMbsl oS,
A8l oo o) il )8 ML g)l30 5 BYMV) Lugl )5 Salige wg g spa> 5 G515 gl cnl 292 Gl cilises 3bolia 5l

0L5 9 5lyacds lo s (aSTg dp YT ML dog) 35 Silige gy i slS B 519

dodbo

SioaiS slapllss > ol ol clasMe LB olyj 9 clauis b She (e )b cle 4 (Leguminosae) clg.s
B> sla)5iS )3 (xS kol qie g md o oS5 |y pdy (258 @te (e M 1y GlaLS (ol )b e
iS5 el e Cawg (Kumari and Van Leur, 2011) )l e opl jo 148 ags )0 (slog (i 1V g dituds dnwgs
@ lpl iy polie pl .l i 13 )5l Ar e 5 Shas bawgio g (5 aslee YV S 0Jg5 b ) liSa (yaudes A i )d Olges
oS Viciafaba L. ale pb L ML (FAO, 2013) cuwl JlSa 13 p,55LS AAY 5 5 yaakeo SO S yguden v 5 S5 a3
bla 2 M3l J..»Luo O‘ﬁ.l OESpR g L)I)L.o\ ‘Qb‘.w.li?] ‘Ob?“" ‘u-’?*"‘ e o> ke La:».i:f )'\ d)Lﬁ.w.g )0 ddes A_:Ls}o )’l
dwa.)9—\>bo ch> OJI 1; .J.))fua )15 9 CuiS odos Jﬁm u‘a& LY UJ)LUP 9 o> ‘LJ'AQAA) ‘_s.'>|94 uowdq u‘)‘l alise
dacodgiome plod fp 5D A8 o i |y Jguasme ol g5 o gylows 9 T oo a5y oS (c035L ¢ JUuSiss talon 51 (3L
S sy 395 5 s askds s & o wWlesd 43,3 a3 el 5t olsied Sl 4 saielud (slagpusyg
(Sillero et al., 2010) Wloss 5)l55 Hlas sl ;0 ML olS (sly (s JSie S lgie 4 ccwnlio

s sylows g oo u»lMo P\é)l 5 J)ﬂo.c Clop ¥ u,u.aalf 9 ol d>g J;b Oli} 9 o ceely 9,29 Lgl.cz»;%ﬂ
MLl oss 4535 sl gy e 50 Slodds (gilwlas g (5135 MBL olS 51 i)l waps (o0 slass (Erskine, 2001
LS ) (ong (saiel o Gl gy slosilon cnsdlatdl 5 cnintes 5 (S "BYMV) Lugh 5,5 Sslige o9 g”

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



i y o 5o A

Lol 395 g3 LS (03926 el BYMV L (S3gll )l 45,5 .ol oo JUasl LLL &gty 425 355 ki bauwgs g 43S s 03]
[(Sidaros et al. 2006) s»> o yinlS |y oLS 5)Slas l500
2 0R9)
YL £5150 93 Lag) 3,5 Sljge (wa g (2lwlid 5 (23,

S)ge & ol sl st (29 (B g)l3e I (wgny mMe L (LS (S WAV EITAT 25 Jgab 5
Jiio olStalel 4 g pglome 3 9 4 03l )15 (ogase (St slodusS 3 (5o pdiged g)b g Jmo pb b b Sl
31 oad 403 BYMV JUslS L (5l 31 jl (50,00 L DAS-ELISA 50l 5| dadises iy 1> BYMV  auseis (gl .0
¥ lod il olis b didy Yo dgas S ) ol b odlizel (VAVY) Vselsl g M Jeall s 3ubo Bioreba awwsge
Ol yid glay (Sl wopg 4 03 ol Aiged G ddlate yb 5l g 03,5 5l)3 el ¥+0 zge Job L (BioTech) Epoch
A9 )8
B! sbaslas HC-Pro g CP &l b Jgi g ST olS JS' gl oyl ] 1 5!

S ,s) Top Plant and Fungi RNA Purification it cuS” ;1 eslizwl L BYMV « o3¢l bl cladiges IS sl
olasl Slel e 5l (HC-Pro 3 CP (15 S5 (sl 1205 gl st coijls <855 oallygtion ol 2 (o) =05 5bss
BYMVCPfor y BYMVCPrev (GTCTGTTCCAACATTGCCAT) pb L Lug) 3,5 Sulige ooy sidior (o 4l
5 L oad ol Vector NTI Advance™ 11(Invitrogen) ,l;8ls 5 L aS(CGKTTTCARTCWGATCAAGA)
2340R 4 1370For (CTM CARATGGAGAAY CCYGC) (slapl L HC-Pro asl Lolas! ikl cis yuisen
oy iiS1y woSas (5l pasus 9051 5> (Nakazono-Nagaoka et al., 2004) (CCAAAGTTCCAATCACCACC)
Vo ol w3 Ao 93 53 (CDNA) JoKo sl osd 4tdy g5 gl RT-PCR LSl 3,5 o3kl (RT-PCR) e L
dNTPs ,iJs,500 S « Reverse transcriptase buffer 10X yulg Se jlen (g5l slacads Soo il .003,5 pbl yidg,Seo
ydg s a9 b yiwl e O ji)g Sie cuiia 2340R (10pmol/ul) s BYMVCPrev ,5;lel yilg,Sin <K (10 mmol/ul)
& 89y e 9 (BiO-Rad, T-100) JSGloge 5 olKiwd )3 pogamio 45 )0 £O )3 4id> gy e 4 0 gl sl JS . gl o)l,l 5
4 plaS',» RNase inhibitor (40U/ul) 3 MuMLYV Reverse transcriptase (200u/pl) (slaws 351 dn als yo 55 s o3y 1,3
I8 MG loge s ol )0 Gugmabi 4 )3 FY (glod 0 cslo G @to a4y g 8030 )8 ABls] Cauig e b yid ) Sue /0 (50
Master (1.5 mM MQCI2) yiJg,Seo VY/0 syl Ol yidg S 010 2 ol 29,500 YO ol o2 3 PCR 281y a8 5
oy 85 pbool IS Luga 5 oS 53 CDNA yilg oo 2 5 (10 mMOl/UL) 3511 1ids Sen <S5 cilps <8 5 Lo MiX
Sl Cudyuly Jold a8 52 YO g wguadio a0 AF (glod j3 4l ¥ ke &y gl (gjl iyl @ygo 4 PCR iiS1g olo )5
a0 VY (glod )0 ddds G laun 5 (wamadi 4> 0 OF glod ;0 4idy S o 4y Jlail (uasadw a3 AF glod jo aady
285 ploul ogadas 420 VY (glod ;5 4> Ve Site 4 g Lo Culeyd b mulal o gaands

ol »» Wizard(R) SV Gel and PCR Clean-Up System oS jl osliiwl L PCR Jy—ame (gjlwsalls a1 3
2o 30 o 5T U5 sy iy 5l o b oas iS5 labad cuasS 00,5 plosl (Promega, USA) ossjle <8y Joall g >
3935 Jsb &y (6085 labad 39 GAls 1 lisebs] Jgas s -85 )18 oy 3,90 TBE (Tris-Borate-EDTA) b
@ JIg5 o Sl dlisee Saa b Sload iS5 )5 3590 (2l (CP g HC-PTO (gl o5 &) jhcda VO 9 VY-
B33, o)l S yaelS'e) y5i8 40 Eurofins s’y

Jswest o99) LHC-Pro g CP lyi wiSG

I'Clark and Adams
2 ELISA reader

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



v i g ) S S

b ploul (gyld paiges anl s o ylou; oliwl iliste sl 5l HC-Pro g CP  slg dunlie (bl p Spols imgh p
o 31 03s 0390 Lugl 3,5 Salise usps & o yd FomAe Sl job & 0dd (£ yslaen slodines o il 1Y) el ol
LRT-PCR STy 5033,5 sl aizdls |y 1591 (ysefl 53 i e (5L &5 lodslis o g 4 039)] 5 sladiges
VB Job 4 iy 4y lekad 35 &) ot o gl gl S gl )] 5l HC-PTO  CP slys oobaisl (sla 55T ) onliza
N3 5 oslisol b osal casd 4y (gla g5 oy 2 5 y250 Sloiges Mg e b o3litol ool o Jlgd O 5l o gloas
» Genbank ) ed s sl JIgs b "j oy AV calles (gosimdylis NCBI SleMbl oS5l ) BLAST (goomine
Sl ¢ 150 BYMV) Lugl 555 Sulise oosss a9 5| 5SS ol ol 32 oleer chlises obie SIBYMV slaalas 3,50
Al g s Gl (5,88

I

1000bp

el ) 203 K 5,61 S5 1 BYMV g5 ol (glo S5l Toalisial L RT-PCR (9051 5] Juols gulis (53989 5801 (59501 ) S
3 ons b (eMBL wiges 1 YA Sl «ite JyuS ¥ Sy egil obS 5 Lokoss HSLs ) Saly 1 CP asl (i)l Red-safe gy 00d
005 L (6YBL Wigas s YA Sal, ¢ e S8 ¥ Sy gl oS S Lhess ,Solis ) Kaly HCPO 4l (&b bl cilises sblio

5 il il 3blie ]

F%)

Clark, M.F., Adams, A.N. 1977. Characteristics of the microplate method of enzyme-linked immunosorbent
assay for the detection of plant viruses. Journal of General Virology, 34: 475-483.

Nakazono-Nagaoka, E., Sato, C., Kosaka, Y., Natsuaki, T. 2004. Evaluation of cross-protection with an
attenuated isolate of Bean yellow mosaic virus by differential detection of virus isolates using RT-PCR.
Journal of General Plant Pathology. 70: 359-362.

Sidaros, S.A., El-Kewey, S.A., Khattab, E.A.H. and El-Sharkawy, M.M. 2006. Purification, serology and
prevalence of Broad bean stain virus (BBSV) and Cowpea aphid borne mosaic potyvirus (CABMV),
Egyptian Journal of Virology. 3: 71-88.

Kumari, S.G., Van Leur, J.A.G. 2011. Viral diseases infecting faba bean (Vicia faba L.). Grain Legumes. 56:
24-26.

Khalil, S.A., Erskine, W. 2001. Combating disease problems of grain legumes in Egypt. Grain Legumes. 32:
24-26.

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



i 3 s S G5 1

Sillero, J.C., Villegas-Fermandez, A.M., Thomas, J., Rojas-Molina, M.M., Emeran, A.A., Fermandez-
Aparicio, M., Rubialez, D. 2010. Faba bean breeding for disease resistance. Field Crops Research. 115:
297-307.

FAO, N. 2013. Food outlook global market analysis. Food and Agriculture Organization Rome, Italy.

oLy @) pac Jg sl8uidls — Y€+ dloygr oead VY U VE — ol (SUEY ogle 8,58 (ymoa jlga



1€y sy 9 (s § (S (S

Incidence of Bean yellow mosaic virus (BYMV) in faba bean farms of Zanjan
Province

Many constraints, including drought, low yields of local cultivars, pests and diseases, threaten faba bean
production. Among all the limitations, faba bean-infecting viruses are considered to be the most destructive
agents, which have been reported as a serious problem for the faba bean plant worldwide due to difficult
detection and lack of proper control methods. Amongst the viruses reported from faba bean, Bean yellow
mosaic virus (BYMV) is one of the most common which infects a wide range of plants. In this research, 100
leaf samples form faba bean farms in Zanjan province were collected during 2018-2019 growing season. The
collected samples showed severe mosaic and leaf malformation. In the first step, the samples were analyzed
by DAS-ELISA test using polyclonal antibody. Samples with positive reaction were subjected to
complementary study through reverse transcriptional polymerase chain reaction (RT-PCR) using specific
primers for HC-Pro and CP regions of BYMV genome. The amplified regions in the PCR reaction were
evaluated on 1% agarose gel, which resulted in the amplification of DNA fragments with an expected length
of 1100 and 750 bp in the collected samples. Analysis of the obtained sequences using the BLAST software
in NCBI and it comparison with available sequences in GenBank showed similarity 92-98% with the
previously reported sequences of BYMV from other parts of the world. This is the first report of the incidence
of Bean yellow mosaic virus (BYMV) from faba bean farms of Zanjan Province.

Keywords: Bean yellow mosaic virus, Faba bean, ELISA, RT-PCR, Zanjan
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