Ny WAS il VY 05l0s [t Jls [s5)); ol oMol dsliimg,

e b plie 9 ($3yglS pole oKl
i Glals oo asliags,

3 @Al A (o) 2 9 (P S ol 5B 1l 53 92 cadgi M (XL ¢
Solow & Cwoglio 3NHL g (215 low b b po by

315 mudll 5emalid 9 " lows y Al Ceoiis 315 LU Al Jg ¢ Gaesme ygml ye dnd o
Sl b @lie g (659l pole ol8tily bl g sl ol S 4 gal yils ¥ g
(babaeizad@yah00.CoM : Jgguse oy 33) «(s )l (grusb mbio g (5,9liS" pole oISl ¢ luisls -Y

Ojle (b @lio 9 65)5liS s 39 e ¢ oy jholil ¥
AN 1y o)l AF/AID sl s o s

LXVOCS
3513 (ot (B 33 o003y WA 5O T g g PN (I gk Ol @ O B39 @IS R 50 OWE (e I S 9>
055 3038 Wb b g Jgeasme i GBI camw 85wl o s low 5 T uaxie Jolge jlad 15 pme 45 2,l90d 9
Sdubw (6 lows Jole Blumeria graminis . sp. hordei (Bgh) Bgyigm z,8 9o 13 lwd Jolss dlos 1 .lgui 0 of (li€
31 03liwl b 55 93 (LS ol ASled 8 o 3,1y o Ol Jgatme (] ColS g5 Bblis By 55 &5 Cowl oxdaws
Soign oo il )3 9 A8 (0 Cuoglie )5 lowy Jilho 13 29y WS dlge mlw g L gy @l 2 (S (R
5 Sidod e owy yoliie & BT () Wy ol il (Pathogenesiss Related Proteins) (g5 low b o
Mb-86- (¥ 315 L (5,8 gl (Lol Jlodig 4y 3o i ool Bgh 58 b Jolsi 3 5 92 iy i (Jsg0
grlo (W pai gy L1242 Avt/Attiki Ceres BIR buwigj iy Beecher Cuig) 19u 9 Cumlms (w5
20 Jd g5 Jalgp crmdd S D (g Iolixe Cuoglie MB-86-5 wlus ¥ U duylis j3Rihane-03 Compl71E
Lol 31 Total RNA g (5,15 maiged (sl EA-YEIY—0) mdli 51 Ly Wi Cleluw ;3 oldiia S sazals ;I Cuoglio
30 polio Cudgij )0 (5,10 Jmo 4lade &y POX 9 NHL PR5 PR1L sbdcyj oyl o8 313 lid (JoUg0 (o gl .o gl pciw!
9955 53 B (§)low 2 Caogliio )3 ol alllas glagyj awd (o0 G S ol CBL Gl (ol gy b dmnlie

[ Downloaded from jcb.sanru.ac.ir on 2026-02-05 ]

[ DOI: 10.29252/jch.9.22.117 ]

S 0 i85 sl 9o Ceres

Real time PCR ¢ Jolai o113 slows o dad oo (gL 0 g 2 ¢ Db b <9 1 g0lS” glaejlg

Cool gl QW slogol 5 Jlb (38T SladisS @
R T LY R P R S IR AR
» o TPRS lilen b Laye s 'NPRL clagysisy
Slasb o peo calisee (gl wyiol 3 (LS slacsl
ol GBI L o] Kimggs o it Lol op pais o
@ ) bl ceglie dlize plals > by oy
B350 S92 "SAR s (35 Jlb B2 | oS e
(FAFFAVASAFAS)
POVl gy, PR sl cais ol 5l
3 03lgl WV 8 «Sslige ug g 4 03l i lalS
5 S Ly cgamlsiel g ool bl
Cosl ond aBld ey Sidee el
15 gl wdilisee 3,Skes b el lastiayy ol (VOANY)
siilo Ll 5l pdny asliy S o Jlosl |) 363 29,80
2 56 L (rlegil) PR1O 5 (5L5) PR3 (jLlSo5) PR2
5 PRI2 PR5 PRI a5y Jsbo o)lsps jlile
5 g lid sl Caol (3] wae b 56 PRI3
5 ol caglie (Il col S bl b s golas
L PRO(POX) (Y57 +) Sigd o )5 kgt drwgs ialS
5 obS gl o)l gl s (S g s I
Spde LSjlan I ol ale cuoglie ao
Ol ol38l ad eald L dasiie (gla sy p ) (VNYYND)
Loolls b gk 5l glslen b iy by

Aodlo

S g0 bty Ol gl s I (S 2
a5 51 ol s sl 45 55 e e il
A rolez 9 23 418 poed 4y ) paS jlam ccuiS )
Cgue gl 2 mr g 0P @il dm ek
g Bl Goyme 3 503 LS (een 5 2 235
ot g s 3U5 sl ol Sl 5 5,15 )5 b logs
acsylon cnl JpS Gl cnl ple 900 o J Jelss
03 S yobar (295500 15 3lga 338 g pglie slaygileS
S S Slow (FV) 85 o0 )13 odlistul 3)90 (o
obie bl g ilel JSI by dlwy oM
Blumeria graminis f.sp hordel «g5 ;| ol
Ay phals (ool cans el (golow ol e o Sl
ol «gylon J5S 090 e 9 398 (o Lyl 58Y
S5 Shuogad I Cuglio (V)ewl polie ey |
Mo el ol 5l Gbls pMol uansts S cwl e
Olpee (Sub) Caoglio i o odlitwl polis lacads)
).)9).;5‘_540 Jblﬂ9b)|) u:..blf |) u..{l.w.w: £ o L_‘B).«m
e Gy bbd g op i oolal lge 4 dons
il e (LS slacslonl o5,k bs) e plle

3 Jols gl (o> (slasw b oalS 5 glos
My Gbls plawdh slis )3 059 S S JUE (i

1- Non-expressore of Pathogenesis Related genes/1 2- Pathogenesis Related genes 3- Systemic Acquired Resistance


http://dx.doi.org/10.29252/jcb.9.22.117
http://jcb.sanru.ac.ir/article-1-837-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-05 ]

[ DOI: 10.29252/jch.9.22.117 ]

MA 9 @lmlen b bipe log; 5l ol (i ) g (o St Jolo g8 ply )0 9> iyl i 5, 8L)e

celo V8 byl o ws) BBl 3 g 2B il o)l
P Sl celo A g (g a0 VY clod o olids,
GRS Jo > Ve aa Cugby g (g a3 VA (glod
Y w4l ady gl olS sl dn was S 00
Ooledd 989 Sn g2 sl gy S 2 p2 e yio Lo
5 LSSV 0 JuST l58le 5 lawgs aodls (g)ll &y jo0 w0
a5 ol S0l (slaiols sz 03] b es Syt y90]
, S5 4iged g (55Lw 039l
5 Ceres) inlejl 3)00 g 93 wlS (yn ol
2 B sl To a4y ) e i Sy (MbB-86-5
L cats 3B el g 48 (55 ale @pe ylogde
o313 1,8 ogmadows 45 )3VY (clod )3 g Ve s Cugb,
Gl FANFANY—r Sloj Joolgd )0 (655 diges N0
10 S oy Jsls atiges 5 sl (S35l 51
28 2 el il )3 @y dleosl e 5 Jie g3 e
2D (§)ISS (gl 42)> V-
31 095 DNA (4393 9 RNA 50l
Wdgos

L caliseo glayle; ;o diges 51 JS RNA g
oobol p ilw <8 RNX plus cus 5l eolawl
295 DNA (193] yolaio 4y .03 ploxil &858 Jaullygtuod
RQI RNase-free DNase cuS RNA sladises jl
Sy Jodllygiod b (ENO521) jliejs S i cilo
A ool o5l
Gl w0351 9 JoSa DNA Ciblus

coS j) oslizel L (CDNA) JoSe DNA csle
(k1622 ;lis,s S wi)Aid first strand cDNA Revert
a3l o0 gl 5l Total RNA 51 Jaallyg2es (polislys 5
g 43 =Fe 15508 50 oolatwl jloj U ladiges 5 A
5l oslawwl b oss asle CDNA ool 545 d)l.\.&ii
House ))l> &l o iS5 5 Slyedky slojess 28T
UiSly Jaae byl s pbl ubiquitin (keeping
&ygo TBE L3L 55 0oy VD 3,81 J5 s, » PCR
cd)S

oy SeSa yy gle wyp

Quantitative Real-time PCR
Sybr ¢S il eslazwl b g QRT-PCR dluwgs b5 olo
oBawd ) Jgto) o sl cla)Silel 4 green
<é,5 sbul (Bio rad)Thermal cycler M*3000P
SYbr sidg)See Ve Jolis g Sen Ve oo )3 STy
V (Primer Forward) cé; yel, sus,See ) green
FulgySeo & (Primer Reverse) cuiSy yeuly g See
dg (10 ng) CDNA wges 5| g Sue ¥ 9 o

Cuoglie (y3)YL 4y e (uw pé g () sloossSlall
2l 5 gow (YY) ab it 6l )SHlen 4 lals
Loy boy ol e ofm » ol
36 4S) NPRL (cla Jto bag] cowd YU lag
Coglio Wl > g Cowl dtwd & dwl Sl JUSw
@ cou)ly blS Cuwlus 4 pxie PAL 4 () i
(FEX VYD) Conl ok Ciliseo sl )3 o
2 5> il aeudgy )byl 5l Gl ol
O sy A e Sibe g)lon ol B il
PR5 PR1 ¢lay; 2o ’&Iﬁ)bﬁ Loy o) L
@B L o> Lol 3 NHL Ll caws YL )5 s POX(PRI)

) W59, 9 dlge
shaals My g g Bewigh jod ylaee
Olwod

Sligios 350 J1 () Joi2) 5 3)90 92 caigii V) yos
g plul Cae g yglaen OIS 9 hile 65slas
ot L)l 0nn oo )3 oyl ad Jae oSkl 4
)L.’dw; JEVRIPIEIY I VERCH S W ECIR VIR VIR VSN § (Nac!o)
LQHI L?)b dlwgy g 54 odls Gl J.:)wl )chu ul L:
S>3 097 seh P Al Car S e
5o ¥ A sy (e84l il (Ble Al ggls
oyl SB sl glaplaS 4 Gluan 03] dil> 5oy 4
lbaalS il 15, GBS Ll cov 5 BaS it
Blumeria graminisf. g, 4 Ss¢l cas (lain &
L4 ookl sp. hordei (Bgh)
) diged s

e 5l Boh o xaw Suow g6 51 ldgsl
oliwl (b @l 5 (5yoliS Cliis S50 (o)
oBilojl yd g as 5,5 dlre Blye o] o lnlS
2 Aoy PO s Cugby g womule 430 TY gled
A5 RS g S > eles 5955 o)
9 SLewig) 65 JusE

sl Jole Jlie > 92 Wiy i) sl
bowis) il o3l lp wcwl 6y9p8 BazalS (35
oy ok |y ol Jgl Syt S5 aamal 45, 1 e
Yo g doyn o Water agar sl o Solas
a5 s Jaileei ASe)B W e (e
o305 )1)3 d}L‘” 039” ady 09)° meﬁ 69l> L;l.md)l(g:
Yoo 53 joul O Cus 4 Bgh g, (glajgel b g 05
BB ) by 4By Yo 5l e 0B (5l 039l moye

1- Phenyl Alanin Ammonia Lyase


http://dx.doi.org/10.29252/jcb.9.22.117
http://jcb.sanru.ac.ir/article-1-837-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-05 ]

[ DOI: 10.29252/jch.9.22.117 ]

M

WS Ll YV ojles pps Jlo /)5 LS Mol doliciangly

yesls (6l oy 2iSTs 45 o3lizl 3590 (cla\SlET Cadn =Y Jgi

Table 1. Primers and their nucleotide sequences used in qRT-PCR
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Abstract

Barley is one of the most important cereals in anima nutrition and it has a role as a
substitute source of whest and rice in diet nutrition. This product is always exposed to damaging
factors such as pests and diseases which lead to reduce yield and quality. The Powdery mildew
agent, as a biotrophic fungus, seriously causes damage in some barley plantation areas. Similar
to other plants, barley employs diverse mechanisms against the disease based on proteins and
other antimicrobial agents such as pathogenesis- related proteins which have essentia rolesin
disease resistance. In this study, morphological and molecular analyses were conducted on some
barley genotypes after challenge inoculation with Blumeria graminis f.sp hordei (Bgh), the
causal agent of powdery mildew. For this purpose, 11 barley genotypes were selected for initial
screening. Result from data analysis showed that M b-86-5 was the most susceptible cultivar and
in Avt/Attiki, Ceres, BIR, L.1242, Yousef, Nosrat, Mahoor, Comp-1-71E and Rihane-03
genotypes, the rate of Bgh colony number significantly decreased when compared to susceptible
genotype, The susceptibility rate between Beecher and Mb-86-5 was not significant.
Determination of the genes expression involving in disease resistance, carried out on one- week
old seedling. For al samples total RNAs were extracted. Molecular investigation showed that
PR1, PR5, NH1, POX genes enhanced significantly in resistant genotype Ceres when compared
to Mb-86-5 susceptible genot pe. Results of this study indicate that the mentioned genes are
involved in powdery mildew disease resistance in Ceres barley genotype.
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