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Use of rapid serological and molecular methods in differentiating barley yellow dwarf viruses
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Lo ilosl ol Jal o o s iSO Ll 5150 i Ave 5 Ve o3l w gladad 5 5
Lalgm':l.u@l)lsagfruwwﬁu%}ﬂdlﬁxL;lﬂ‘RT-PCRJwJJJ
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dadie
0l b 50l Jslye pl 5 S0 e b O Gles 55 5 WIDe Ll
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o 5l s s S5 s SlS R e St XS e s, JSEI L e Ll
@ Ly s 55 ) SSE 5 ol 5o oS Liea pla by ool s b Jsl colant|
3o il Lol 53 s s pasts 5 als) Sl a5 L Ly cpl s, S
Jeme sla 5s, (D'Arey 1999) Ll —od slazel |16 Oliar camul ) gl (,_Qk_a
05,8 5 858 Gl 55ms I3 55 oy GLST s ot L3 51 (S5 s
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JERSUI PO W LY (13J1) (enzyme— linked immunosorbent assay, ELISA)

b s s Sldlllae w3 Al G (SO e sl )
35 L el Ssmp b g pnoeid el g Jbsy ys Jse5 «(Clark and Adams 1977)
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S bl el 5 s 4 (Huth, 1999) pa gy 53 Sluis bl L O3l o
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Sy osbe 0P A4S S35 3 A el Jhie O ) ke Y/0 5 (toluidine salt, BCIP
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Sl 53,00 53 (A 4 el 5l L3 “ass S5 Jolowe) Ak 035 o SlS oS bl
= b Ve /Y w5 Jglees 1) e Y s (Sigma) Fast Red o 3 sde G o6 50015
WSy b 5l o S B el s s LS o parse LIS Y mM (g5l VA £
b elitl gy el Sy S S| AR s Sl s s ke T s clis
RT-PCR { 431

>1b CYDV-RPV s BYDV-PAV _oslazl gle S50 51 s s s Slulis o
Lol ol zils 51 e gy Jace s b S50 0l 51 5) OKan 5 Miller Jawe 55 0
5 iy a5 0l 5 g5 ) 0 5 Sl e ks b e ses sl ST 5 (W DL
BYDV-PAV sl S5l Cosl 5 .05 S eslicwl (Robertson er al. 1991) Ol,LSlan
CTGCCTCAACATCGGAT-3" 5 PAV-1": 5-AATAGGTAGACTCCTCAACA-3" — 3
5’- CTTAGA TCC AAT GGC AAT-3" 5 ;= CYDV-RPV (sls S5le1 5 PAV-2% 5-GTT
.53 RPV-2: 5”- CAG CTA TCTGAA ACCAGT AGA-3" 5 RPV-1: GTC
s &0l T gl sl

LS 5 es,s 4 0351 oLS (total RNA) IS (gl .0l ;T RT-PCR Jgans &5050 (1 5
R G IB SRS ST R (Robertson et al. 1991) O,San 5 Jpud oy Say b VJLM'
S 3L ) o 8L 50355155 53 S 4 mle 31 L Sy a3b 3l 0 S 4/0 L
e amp e 3 03 5 (6 S e slas (NaCl [N g +/) (551> 4/0 AP RAR )
Glos jaaads Yy Sl o VY pm s 5 bl “SLlS 5 aslsl QT«;.CL:,ZI J5b olas
Aile 5 bslses @bl o b5 IS —J s bsle oo G VL i 4 A3 554 50 BU
a0 @le a4 Glle JUT e Y/ 5TM i Sl oo /) s S el |3
rpm 5 03,5 5ahs Bl 3 e A (I Y 00 glos o Csle ¥ e 4 5 8L
LS o St 3l e 5 st IV JHGIL Jols gy a3 YO e 4 VY0

A3 > DEPCL ol leg of 2y S Ve 5o
Immunocapture RT-PCR
Immunocapture  RT-PCR 3 sl ol (gl - oy 9 (51 .0 .j g Gl —

5l el Ly (Waziri ef al. 2002) 0L,\SKes 5 (005 S5 5l il L (IC-RT- PCR)
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0 an) o 4y (PBS-THPVP 1Y) aisad 3L 3 b 5,50 3L LS plnil BSA /YT
ML Olge a0 Sos qle Vo e 1pm )3 4235 0 e 4 035 55k Lo 5l A 5 (¢S slas
AL srns Law #1558 8 13800 las o3 oot S 5 WLl b Vo
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Sl s S Y Lo ol sl SAS il s S ¥ laie DNA 2 6l
4 80°C glas ;5 5 by 5w DEPC Lol jles of 25 S A0 5 (Ve i M) o 55
DBl 5 a8 51380 °C i aids Ve Sode 4 bylses A 03l Oyl - adds 0 ke
() mM) ANTPs b ylsen 25,0 Y/0 Jols RT o3l OF )5 S0a VYO & 5 (555 0315
RNase =5 Sea +/0 (YO u /il ) MMLY o551 25 Seo +/0 00 x RT 3L 25 Sia 0
55 i35\ e 4y 5 LI DEPC L sl jles of 25 Ses V4/Y0 5 (6+u /ul ) inhibitor
(Waziri er al. 2002) A o3l 1 3 LY °C gles
(PCR Optimization Kit) PCR (s jle gy &S 1 03lizl

PCR Optimization Kit (Roche) | edd > b o5l 5 0350 Cys 51 Oliabl (gl
Jodly s GBPCR iiSTy slyme Lol an VTG Y sla il )5 Sn o b osliad
Sl POR o5l odims JSCE5 sl gn e 5 2385 Japl )5 o3 IS 2585 gl 0L
mobat sl ST 51 o 5l a5 Sn V0 g 5 b g a5 See YO S
AL 51,25 SKe Y0 (V¢ pM) Luteoviridae o5 o 5es sla S5ET L 5 Lacss o
ANTPs by s 2y Son 0/0 N gs 0/00 o5 e IS 2y Sat/VO ) x PCR
53 Jd>l5 0 hale L (Taq DNA polymerase) G ek J sl j:.“J)JScA'/TO G(+mM)
(SN B slolss ads Sea ¥ 5 DEPCL ol sles Of 2l Sea Y VO (25 S
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Glos s aids ¥ fols —olamtl cla SHET 5l eslizal LPCR olKiws jlos 4ol
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Archive of SID

egf*_gw}rlbegfw\)w:&st RedhdﬁTK;J‘TPIAanﬁf@L:}—\ I
OLEs 1y ea sl glaasisad 5o 4 S Ky AT W51 s IS, BYDV-PAV 4 o341
Fig. 1. Results of TPIA, staining with Fast Red; Right healthy plant; Left: BYDV-PAV infected palnt.

Arrows show stained phoelm tissue in infected samples.

AN et

CYDV-RPV « o3
Fig. 2. Results of TPIA, staining with NBT-BCIP. Left, healthy plant. Right CYDV-RPV infected plant.
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RT-PCR ) 403l
SLwlis o 3B CYDV-RPY 5 BYDV-PAV (gl ol >1 b olatl gls S5
s olatl LS 5 Ly 3T oS o jlas 5 ol (31l 0358l 53 Ly s o)
Al 5> BYDV-PAV. 25 (gl BLA (iluangy &S )3 ealital 5500 LT 5105 S
Sla ST sl eslaul (857 sl SC2) Al s Jise 42l CYDV-RPY G (gl
3l G Ve ol 4 sl SalS 58 5 (glaskes iS5 Eel BYDV-PAV slan
VYoo o3Il e (slanksd s s ol 3o s S 0 e ses sla SHLT (0 Y (sla JSC5)
—olatl gla ST 5l eslized L CYDV-RPY 5550 53 (A JS5) L5 S 585 5L i
LS el oslas (65, ICRT-PCR LV [S5) dd 2S5 5L Cair A o31il 4 (gl ankad
ol oslas 53 usps paels 4 3B ST ol oS Jl s sl ) s e 5563

(U USE) 6555 RT-PCR Jseme Jos5 53 3501 olS

aag sl (Ciss 3L V1 L) (PCR Optimization Kit) PCR (g jlesaigs &S 31 ealanul e I
o S ) 55,81 J5 53 BYDV-PAV _olazs] gla S5TLPCR 05050 058
.DNA Sl
(" VJL.,J al_:§ S YA 5ol L;)'L,Ju.gil} BYDV-PAV VU o bSals
sl 5ol L;)'qualb' BYDV-PAV (VY UGV «SV B o led sla 3L 51 eslinal
N0 AL AT AY A XY ojled gla 3L L 5L Cis Voo o3lil 4 (glasked <o ST LA
NG PR W ﬂ& 1

Fig. 3. Gel electrophoresis pattern of PCR Optimization kit (with 16  different buffers) and BYDV-PAV

specific primers:
Lanes: 1-7, purified BYDV-PAV and 8-13 healthy control preparation with kit buffers 1-7; 14-

22, purified BYDV-PAV with kit buffers 8-16. Note amplification of a 700bp segment with
buffers 2, 3, 8, 12, 13, 14, 15 and 16. Left lanes: DNA marker.

7Y


www.SID.ir

esletal b (ales 3LV L) (PCR Optimization kit) PCR (g jluvaigs oS 3l eslinal mk-t I

J5 53 CYDVRPV ol (gilw ol s 5 s CYDV-RPY olawstl gls ST 5
ARYS ]

Y LA oS VTL ) gla 3L LPCR Jywams AV B Y5 S ke iy 5 Sl

33 LPCR J g Y sl ol oid (3l alls 03581 (555 PCR J yramme

L Lgs CYDV-RPV bl gla S5LET 5l eslisel LBYDV-MAY ol (6 5le ol

sl o J.& Sb e Ave ol polans lankd § 5T sla 3L sl eslana
Fig. 4. Gel electrophoresis pattern of PCR product using PCR Optimization kit (with 16 different buffers)
and CYDV-RPV specific primers.
Lanes: 1, marker; 2-17, PCR product of purified virus and buffers 1-16 of the kit; 18-22, PCR
product of purified prepparation of healty plant material; 23, PCR product of purified BYDV-MAV
with CYDV-RPV specific primers. Only buffers 3 and 4 resulted in amplification of a specific
800bp segment.

&
S

S L 0Lasln s (S50 e slpald bl OMe lems 55y sl

O T T2 I VRN RN P PHESV N P S PR pe>
3BYDV-PAV  (cla_is w5550 53 SiSTy ol s OLE3 1Sl 580 S cliael sla L
Gl Golo i ol (5050 Ao s VY Lid g 555, Ll 5l &S BYDV-MAV
Shesteal 5 glalan S slacosl 4 .(Lister er al. 1985; Henry and Francki 1992)
555 N5558 sl s s SS& (6oL 354> GPCR L L2oeis “I 51 5 TAS-ELISA

Geow 3 ((Miller et al. 2002 a, b, D’Arcy et al. 1999) ol 03,8 j3die I, OOE 5 4
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7Y 55,8Td5 55 ICRT-PCR 35, LBYDV-PAV 5 CYDV-RPV e 150 -0 S
SCYDV-RPV oo 5T L Il oS PCR Jgmmme o ¢S50 Vi 2 acSalr
L BYDV-PAV 4 63331 oL PCR Jyams & ¢ CYDV-RPV __slazst| sla S5l
0351 oS PCR J gams 0 BYDV-PAV olat| sla S5LT 5 BYDV- PAV ¢ w51
Ver 554> ) BYDV-PAV slastl sla S5l BYDV-PAV ¢ 5T L BYDV-PAV 4,
5 CYDV-RPVp o STL CYDV-RPV ey 63531 oLS 5 PORU smamme 1 4( 5L i

(5L i Ave 550> ) CYDV -RPV ol gl S5GT
Fig. 5. Confirmation of CYDV-RPV and BYDV-PAYV identity by immunocapture RT-PCR.

Lanes: 1, Marker; 2, PCR product of healthy plant with CYDV-RPV antiserum and CYDV-RPV
specific primers; 3, PCR product of BYDV-PAYV infected plant with BYDV-PAYV antiserum and
CYDV-RPV specific primers; 4, PCR product of CYDV-RPV infected plant with CYDV-RPV
antiserum and BYDV-PAV specific primers; 5, PCR product of BYDV-PAV infected palnt with
BYDV-PAV antiserum and BYDV-PAV specific primers (a 700bp segment amplified); 6, PCR
product of CYDV-RPV infected plant with CYDV-RPV antiserum and CYDV-RPV spectific
primers (an 800bp segment amplified).

4y ;33 5 CYDV-RPY 5 BYDV-PAV o35 0w 3l 0l sled, L3TPIA (ol
31 0Lsabl gl s 0L Il oS Ly (2iS1s 658 o 5 55 0301 QLS lalis
IC-RT-PCR L ds gy 313 OLES e (2S5 TPIA 3 oS WS TPIA e asils
Sty Blize s 3 s S AL 1, KU @Y eI ha) 53 cpl LA )
iz o301 LS L 5CYDV-RPV o550, 5T LBYDV-PAV (55w 4y 0301 olS

S esliad 45 S5 sdalie ST BYDV-PAV o5 e (51 L CYDV-RPY (55
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J5 6, BYDVPAV _slal sla S50 5l eslit ol LPCR il (slgdisy anslin =1 IS5
7 55,81

X BYDV-PAV o, 5T Ly S oLS ICRT-PCR Jpuame oF ¢ Sbo ) i 2 aSaly

L ol olS o jlas PCR Jpamms b ol olS 0 (53l jalls 03501 b RT-PCR J puames

S 6l O STRT-PCR J samee <0 tone tube IC-RT-PCR 35, & BYDV-PAV o 51

p s s L BYDVPAY os (allt o5 23 PCR oo (1 BYDV-PAV 4 o3 )1 olS

BYDV- 4z 6351 oL ICRT-PCR J yuas &V one tube ICRT-PCR 45, 4 BYDV-PAV

BYDV-PAV s& 2l ey g RT-PCR J gzs A BYDV-PAV (‘J““J"T L PAV
Fig. 6. Comparison of different PCR methods using BYDV-PAYV specific primers.

Lanes: 1, marker; 2, IC-RT-PCR product of healthy plant sap with BYDV-PAV antiserum; 3, RT-PCR
result with purified preparation of healthy plant ; 4, RT-PCR with healthy plant sap and BYDV-PAV
antiserum; 5, RT-PCR product using total RNA from infected plant; 6, PCR product with purified virus
and BYDV-PAYV antiserum in one tube IC-RT-PCR 7, IC-RT-PCR product of BYDV-PAYV infected plant
with BYDV-PAV antiserum; 8, RT-PCR product of purified BYDV-PAV.

TPIA (¢l > Oley (blocking buffer) -xils3L 3L 5> (polyvinyl alcohol ) s b Il
o=l s s S edalie @\:JJ.\ S 0o 5ol S cele Kl S w
sl 5 sl Gy s 3 ol 1 VU S L 5 03,208 s 5 B,
ool 5 Ol dalylS s, Ol TPIA. 51 eslizad (Huth 1999 )enl o3, LG oD
ClB 5 ol o slas ol sl 5L pde Sl e Coenl Sl ols) 5 pasds Gl
oo ptizm B OsLU L 5 sk 2 S e SN 5b (6,100 Ol a5 5o |t (VL
Vol e Sl sladd gl (I8 AT B ol S il amps £ sles s (5,108 4kl I

Al
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5leslizul LLRT-PCR 5 ICRT-PCR cone-tube IC-RT-PCR (gle—i5, JSI,LS iulin -V IS_s
7\ 59,87 J5 45, CYDV-RPY ! s Luteoviridae o .5 s ;553 L;LA;J'L&«T

5 CYDVRPV olli (g5lw ol o358l L PCR Uy ¥ ¢ SLo o) oo o Sl

4y 03511 LS IC- RT-PCR  J uae Y tone tube IC-RT-PCR % 5, 4 CYDV-RPV ¢ . 51

@ e (s S 5L e £rr o310l 4 (g) aakd) CYDV-RPY o 5T L CYDV-RPY

«© (CYDVRPV o 51 L CYDV-RPV & 03416l IS (51 .01 T IC-RT-PCR  J yuames

63541 L RT —PCR J 3z 1 CYDV-RPV o alls o35l L RT-PCR Jyoams

one s, 4 CYDV-RPV fﬂd{l Ll LS PCR J goes oV el oS ol (il il

CYDV-RPV £ J.j L PJLW al:f o,lae IC-RT-PCR  J s22es A dtube IC-RT-PCR

Fig: 7. Comparison of one-tube RT-PCR, RT-PCR and IC-RT-PCR efficiency with degenerate primers of
the family Luteoviridae in 1% agarose gel.
Lanes: 1, marker; 2, PCR product pf purified CYDV-RPV with CYDV-RPV antiserum using one
tube IC-RT-PCR method (arrow shows, position of a weak 400 bp band); 3, IC-RT-PCR product
of CYDV-RPV infected plant sap with CYDV-RPV antiserum; 4, IC-RT-PCR product from
CYDV-RPV infected sap; 5, RT-PCR product of purified CYDV-RPV; 6, RT-PCR product of
purified healthy plant preparation; 7, PCR product of healthy plant preparation with CYDV-RPV
antiserum using one tube-IC-RT-PCR; 8, IC-RT-PCR product of healthy plant asp with CYDV-

RPV antiserum.

5 e osllygs Gblae 55 iy ol 31 eslinal QLG ool s Sl el Y &
3y 05p B 5 Olesen sl el (3L sl s OISl el 3 glealSan!
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ST 5l eslinad UBYDV-PAV s 44 b gy yo RT-PCR J g 55585 2801 ol —A S
755,871 J3 s, Luteoviridae o5 o 555
X BYDV-PAV oli )l 035al b RT-PCR Jgeams ¥ ¢ S50 o) o 0 Sl
2334l RTPCR J gia>s i BYDV-PAV & 631 olS IS (gl .0l 51 RT-PCR J guaes
RT-PCR Jyame 1t oS IS (1.0l STRT-PCR J geamms 0 tllos ol s jalls

BYDV-PAV te3 J1 oL o ,lac
Fig. 7. Gel electrophoresis pattern of RT-PCR products of BYDV-PAV with degenerate Luteoviridae

primers
Lanes: 1, Marker; 2, RT-PCR product of purified virus; 3, RT-PCR product using total RNA
from infected plant; 4, RT-PCR result with purified preparation of healthy plant; 5,

RT-PCR using total RNA from healthy plant; 6, RT-PCR product of BYDV- PAV infected
plant sap.

BYDV-PAV 5 CYDV-RPV .35, o5 5 0dd 4gs wj o Jeaze ool ol

&35l 5 5 .(Camara er al. 2000 a, b, Huth 1999) J_2b o 29, =l sUlse 51 (Vo)

Cwlespy aglie |LBIC-PCR s, L ol Lo sl immunoprinting %,

s s ol oS o s w53 YU sblse 4 4> 55 L .(Camara et al. 2000 a)

Slr poomer 335 o wo 58 sy ol Sl el (sl Gl S AS w e s L
YA
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BYDV-PAV | .5 s ol Dl )50 ar 5 o950 Lo g odd > b (550D
o A S 0SS 5L S Ave Ve b ge 63l L | CYDV-RPY ! el
oAls s, 5 s CYDV-RPV S3Lel s BYDV-PAV ol oy s blize Sl
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L s SLe) Wiz g ol gy ol (ole il s s b Les b SHLET cpl .ol
oo L les S e b La SHlel ol 5dss ool 534S b= 53 (WAL Miller.
K S LSSy sy ge dakad 5 dy LIS 4 IS 5 as e <L L IC-RT-PCR
S Gy dile IS 50 5 (S5 5s e i 5l Rl &Ly )3 &S ICRT-PCR
53 (Gray er al. 2002 ) ol OE Gle s a8yl SLus,y 5 e 25 s ERAR Y
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