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BIOLOGICAL, SEROLOGICAL AND MOLECULAR COMPARISONS
OF POTYVIRUSES INFECTING POACEOUS PLANTS IN IRAN
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Table 1. Comparison of reaction of cereal potyvirids against different antiserain ELISA

Antiserum or IgGe=))

MDMV
F  Antigen 1MV MDMV-G  MDMV-Ir ol BgSMV  BgMV SCMV

Healthy plart o 0 0 0 0 0 0
IIMV-Sh 5 1-3 23 0-1 0-1 0 0-2
1IMV-Kh 5 1-3 2-3 0-1 0-1 0 0-2
MDMV 1 5 5 5 5 0 12
BgSMV-J 0 45 45 45 5 01 1
BgSMV-Sf 01 45 45 45 5 01 1
SCMV 1-2 0-3 01 0-1 0-1 0 5
BgMV 0 0-1 0 0 0-1 5 0
Buffer (Blank) 0 0 0 0 0 0 0

sdd sk S olS (sl ho s p e 1 e e JS (1 0 sl el ol o3l 0L om0 et li b [ESTy Olpes gl cpl 53¥

A a $ L s bauls d sla STy 6l s V=Y e yasls ol
* The extent of reactions have been indicated by 0-5 indices. Number 5 was used for positive cortrol of each antiserum and zero for
healthy plant extracts. Numbers between 1 and 4 were used for intermediate reactions.
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Fig. 1. Reaction of poaceous potyvirids (peripheral wells) against MDMV (A and B), IIMV (C, D and E), BgSMV (F-J) and

BgMV (K) antisera (central wells) in agarose gel diffusion test. MD, MDMV; 1J, IIMV-Sh; KH, IIMV-KH; BJ,
BgSMV-J; SF, BgSM V-SF; BG, BgMV; SC, SCMV and H, healthy plants sap.
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Fig. 2. Electrophoretic pattern of coat protein of Iranian potyvirid isolates MDMV (MD), IIMV (1J), BgMV (BG), SCMV
(SC), IIMV-Kh (KH), BgSMV-J (BJ), BgSMV (SF), protein weight marker (M), coat protein of potato virus X (PVX),
mixture of coat proteins of tobacco mosaic virus and Johnson grass chlorotic stripe mosaic virus (J&T) and healthy

plant (H).
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Fig. 3. Electrophoresis (right) and Western blot (left) patterns of coat protein of MDMV (MD), IIMV-Sh (1), IIMV-Kh

(KH), BgMV (BG), SCMV (SC), BgSMV-J (BJ), and BgSM V- . M isprotein marker and H is healthy plant material.

Immunoglubolins used wer e those of MDM V-G (Al and A2) and MDMV-Ir absorbed by purified IIMV (B1 and B2),
MDMV-Ir (Cland C2),BgMV (D1and D2), IIMV (E1 and E2) and BgSMV (F1 and F2). Seetext for abbreviations.

s g g JUal L BgMV Ll ol s ol dewy a0 BgSMV-SE ; BgSMV-J Jlil
Laasli> , S5 5l Hysteroneura sp. 5 S elgans s Hysteroneura sp. s Spha elegans . 5 b 4l
Salesl 5,50 glaazs LMDMV 5 IIMV .1 5Lz L Lsls st |, BgMV

oF



v S F5Nsn s I (S5 s e 01, SeR 5 (0 g

u_b Jjj Jl_‘>un| &—:ﬂ)j‘ H}LG bl.:f UJJ BE] MDMV
55 ELISA §e31 o3 S5 sl uS/.sjﬂ AJ;@.AUMV

JJSJ\.:;U \)Jg}ﬁjduzj\ CJ&

CP 05 5 (famd 43535 5 Dol 5 avslie
L CP 0 Sl b 5 51 Jool> PCR J e
3l 5 peens 3l Oligo2n 5 Oligodn sla 35Led
plad L3 axlad cnl o3l (0 JK2) 55 YYV DD anki
2l bbbl s aslie s OLSG ol b s
Blast Search a5 4 05 L s 557 30 glacisl 5
SCMV (claws s 5L L 01l 51 SCMV S sl 0l
Slag e Sl el 5 BgSMV i, 5L MDMV
L Slal 5 Ol i ol s oo
el 4z Gen Bank s 55> 3 MDMV glaw 5o
AL 5o Sl ddse s 5 5l S LMV
DA LMV L 55 =S 5 i sl Sy
sl ol | calls

U YYVOP aakad sl SAS 55 sy i anlis
S 3l gl Lol @ 558 glawliz ¢l CP L
oS a5 5 s plonil (0 dss) e slams s
- G pl S s 53 (PUSE) s S e
Ll LUl e iliss LS 0 4 OO sl sy
ld 5 93 ag 355 il e SCMV Lels & J
sl slaa s Jols sl el 5058 0 s
Glaabs Jals pps axls 2o s bl 5 0Ll Al
33 SCMV Sl sl vl Ul zal 5 1K ]
od S 8 oUWl s LS el glaaslis LS
S St SIMV lsilir L o as ZEMV
S8 e B e s S 00 She kil 5 Jus sl

sl g g 93l Bl Cul B ey QLS

ov

I, BGSMV-Sf ; BgSMV-J 5.5 SS& LG
S 0ls e Romaidis b s Jlasl pie oo 4
(Y Jsax) cesls ke MDMV

e 4l
il QLS s WDl b ple b b w s L
3ypme slamlir 5SSz Ll 05031 mls 35 5 e
Jeime Slsslr s Y S e LS @ il
LS i sy 4 byl ples Ll s

oS s iz 051 53 BOMV 5 w4 lawg 5l
3 BOMV L5550 sl 503 55,0 L SSilsse oDls
LaS pBl 5o 5 Silipe 5 8 558 5 bl (51 o
(A=Y 12500 sloul 3 0 3l bl ol 5 gusl
IIMV= Lo 5 Jais 058 500 olS 55 523 55,55 5 a5
amylis s a5 5Ll SCMV 5 1IIMV-Kh  Sh
oS s e glaasliz b g ol slowl e
NEPSINI N Vi) U RPTRIC VIR S PRES N S
dnglis calizes glaaglir Sl auls anslis 55 Ll 2
o=l e g Calises OLalS (gilawes )T LUIS WS
03,551 3113 a5b e Oluabsl LB 8 5 Jlsds baalos
S b s sl st (gl Sledbl -l
LS BOMV o o Laslir plad 45 oS 015 o
Les BQMV s e os gl VL 0Lt L, cﬁ)}w
Silige o De dd el 5 50 8 Sl e LBl )
iy oS (g 3lmes s I Oledsily o S sloml pastie
(B-Y JS2) 55 i 0lalS L 5IBGMV L s

5188 & Jisl pas L SCMV 5 BgSMV-Sf

MDMV ., 5 3L IIMV s MDMV
Shsls e 05, 4 Jusl L BgSMV-SE 5, BgSMV-J
(f dsi) s S 116 IIMV gla sl 5



FY=£8 ¥4 Jlu/ Y o)l [ FY W [ LS sl s lew

wd lises SLa S b g Ol pl S s S Gl SOl 5 (KK amlls Y Jpu
Table 2. Comparison of transmission rates of potyvirid isolates by cereal aphids

BgMV 1IMV-Sh BgSMV-Sf BgSMV-J 1IMV-Kh MDMV-Ir
Ropal osi phum padi 0/3 2/10 2/10 2/10 2/10 3/10*
R .maidis 0/3 2/10 0/10 0/10 3/10 2/10
Schizaphis graminum 2/3 5/10 6/10 7/10 6/10 5/10
Spha elegans 3/3 0/10 0/10 0/10 0/10 0/10
Hysteroneora 2/3 0/10 0/10 0/10 0/10 0/10

Slodalie o5 o ay it Glasl S5 55 OIS 8 53 55 0 0855 4550 JS sl Sl 030l (slad g 3laed (o Sils sins LS slael T

1238 bl LSS a3 QS OgesT a5 3 el CoiS S s a5 Vo OIS a3 o sed b 1 Gl 3 15 0gesT AL e

BOMV U (sl 0 3,8 5SS S 5L Y B Y w5e sdalin pde S50 53 5,503 Ll S JUl 0 g3 oidle dalin &y s s
a8l s OIS S aelie s sl 0l eslizud § e oLS )

r"g)‘,.w 6)\?;5 rBJ‘)‘ 6:‘.\.&? SI ‘C)‘J.ﬂ BL) Qy\.ﬁ 6‘.&“,“,}.;‘,‘;?‘” ‘h.w‘,s o :b.r.l‘ rjyﬁ ML&AV J}J’:

Table 3. Comparison of symptomsinduced by cereal potyvirusesin |ran on commer cial sorghum varieties

SCMV BgMV BgSMV-J  BgSMV-Sf IIMV-Sh 1IIMV-Kh MDMV
Speed feed M* i M M M NS M NS- M M
KFS1 M - M M M M M
Kimia M NSp M M M M M
Nectar NS M - e M M SN- M M
Jarooee M - M NS M NS-M M
Jambo NS M NSp M NS M NS M M
Peyam NS M - e M M NS M NS M M
Sepideh M NSp M M NS-M M M
Sugar graze M M M M M M M
KGS8 M - M M RS-M M M
M= mosaic S350

NS= necratic stripe S5, Ll
RS=red stripe 308 lg

NSp= necrotic spot = o5 $ bla

- =No Symptom P Ok

OA
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Table4. Compar ative host range of Iranian potyvirids

Plants SCMV BgMV BgSvVV-J BgSMV-S IIMV-Sh  IIMV-Kh  MDMV
Eleusine compressa REN M* M M M M M M
Sorghum halepense AL - - - - M M M
O3
Penni setum glaucum - - M M - - M
Shsls
Panicum miliaceum sl 4l 03l M - e M s M - - M
r: Q))\
Setariaitalica M iz M M M M M M
u"l{})
Avena sativa Y - - - - - - -
Secale cereale Sl - - - - - - -
Triticum aestivum . Nty - - - - - - -
Hordeumwulgare e - - - - - - -
Zea mays o3 M - M M M M M

™M= mosaic Sl g
NS= necratic stripe S5, e
RS= red stripe o8 5l
- = NoSymptom 5S04

{(B) p 5555w 555 725 055,55 )5 5 () sy oS (555 SN sl s S o5U Sl g0 (WD ISCS
Fig. 4. M osaic symptom on goose grass (A) and necrotic red stripes on sorghum (B) induced by potyvir uses of poaceous
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Table5. Origin and accession number s of cereal potyviruses from GenBank used in comparisons

Virus Strain Origin Acc.No. Virus Strain Origin Acc. No.
SCMV L66 Iran DQ369960 MDMV B Australia D00949
SCMV Sa South Africa AF006738 MDMV A USA u07216
SCMV B USA U57355 MDMV - Bulgaria AJ001691
SCMV D USA Us57356 JGMV D00094
SCMV E USA uUs57357  JGMV Krish Australia AF032404
SCMV G951 Germany AJ006199 JGMV MDO USA uo7217
SCMV Germany AJ006200 ZeMV - Israel AF228693
SCMV G96 Germany AJ006202 SIMV H USA U57358
SCMV China AJ271085 SIMV I USA U57359
SCMV Si15 Spain AJ311169 SIMV SCH USA u07219
SCMV Spain AJ311168 WSMV Sidney81 USA NC001886
SCMV SC Austraia D00948

CH BO SC KH BU AH L) KR MD SF BJ SH

-
. 1000bp
-— T

TE0bp

BU AH BJ BO ISH MD SF IJKH 1JCH SC

6\4?%;1 b deandly Sless 51 Jool> slasil 5 (A) Oligo2n 5 Oligoln sla S5LT L oMe glak »s 5 RT- PCR s .0 S

3 BO L oLl e 51 BU L sgds b 5 BI L Cd e § 0 51 BOSMV slaslir S o1 55.(B) Pstl s ECORI &

G 511ISH L SH b 51,8 GLS 51 1IMV slagl s MD LMDMYV SC L SCMV. SF L sbf o 0 51 s AH L 5lsal
(el odd 031> GLE TIKR L KR b 58 33 51 5 1IKH b KH L (Ol 5) Sy il 33 51 dICH L CH b o3l

Fig. 5. Electrophor etic pattern of PCR products of cereal potyvirids using potyviral specific primer pair Oligoln and Oligo2n
before (A) and after (B) treatment with EcoRI and Pstl. BgSMV from Jiroft (BJ), Bushehr (BU), Borazjan (BO), Ahvaz
(AH), and Safiabad (SF), SCMV (SC), MDMV (MD), IIMV from Shiraz (SH or 1JSH), Choghazanbil (CH or 1JCH), Kar g
(KR or IJKR).
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Fig. 6. Phylogenetic relationships among selected sequences of poaceous potyvir us species. Dendr ogrom derived by neighbor -
joining analysis using MEGA3 based on the nucleotide sequence of CP-UTR-region. Wheat streak mosaic virus
(WSMV) was used as outgroup. Virus species related to each clade has been shown on the right. Bootstraping with
value lessthan 50% is not valid. Branches corresponding to partitionsreproduced in lessthan 50% bootstrap replicates

are collapsed.
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Afsharifar & Izadpanah 1991, Izadpanah et al. )
MDMV ,BgSMV .(2005, Masumi et al. 2001
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Table 6. Average nucleotide similarity between cereal potyviruses based on phylogenetic analyses of core protein of CP gene.

JGMV SCMV MDMV BgSMV SrMV
JGMV
SCMV 57.6
MDMV 49.3 73.8
BgSMV 52.0 75.3 93.1
SrMV 58.5 76.7 74.0 77.6
1IIMV 47.1 71.2 66.2 67.4 68.9
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Table 7. Host differentiation of cereal potyvirusesin Iran

Ol pl 5o O sla sy Fo (Sbime led Vg

oL Sl 05 o3 ke sSse
Sorghum halepense Pennisetum glaucum Zea mays or Sorghum bicol or
SCMV - - +
1IMV + - +
MDMV + + +
BgSMV - + +
BgMV - - 4
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