[ Downloaded from agrobreedjournal .ir on 2025-12-20 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

Ol gl (210 pele dloxs”
YFAT Olusli oF 0 ko cpogd N>

9> WL (5Hkw b tad w ABC-Transporter o <o  sb ol
CAPS Silis < 31 salaiw! b (Rhynchosporium secalis (Oud.) Davis)
Mapping of an ABC-Transporter gene associated with barley scald disease
(Rhynchosporium secalis (Oud.) Davis) using a CAPS marker

Clioa s Lo ydazes ciggv\-:“\ D s cro.ﬁ‘}:l.f— g‘.i.&'u}h ‘YG“UJ‘ U‘”% ‘\L;Q.LG‘ L;Lf—
Vs S 5 s hs S| e

RN

0555 o oL AYAT oo 3b 9 .5 9 (5 e [ . & Lol 3 (P (Gl .o 0 jude . B (FuTYl & (& ( —ulal

CAPS KL ¢S il esli—ul U (Rhynchosporium  secalis (Oud.) Davis) > 88l ¢, e U L3« ABC-Transporter

1OY=17A :(¥) 4 .ol gl (1) poke dlxe

Sl i) Dldg> g0 dod Jolw Salid 5o blisl b e Olgie 4 ABC-Transporter (sl piig g &5 53 odlgils
20N (0 QLT (S0 (Sby pusilo 3 53 S Cdgalio o 3T 97U SMgn JOUT Jghuo b (g (- Nigd 0
Jole R secalis gld L 51 3Ll 9 51 il iaSod 50  solasst ABC-Transporter o5 o b Olo Cuger ¢ dadsdi o3
—olaisl sla F3LET L PCR 051,58 31 Jol> ¥/YKD datad < .ol oslisw! CAPS Lt g s SNP 31 g2 WISl (5 5low
Ol 33 .od 5 5 15 odliiaw!l 390 LASNP Cais™ (8 23508 3 i § &b b J1gF 92 ATg Ve 53 5950w OF (Sl y
Sl = 8 sualin Harrington § Chebec cpadfy sa Nlalll g 35T i g oKl 38 S99lai b SNP &5 o svalio (SWSNP
=¥ ol p9 3509 5 &5 53 (5930 (595 1) UF cpl Cudan LU @b . cdliin! SO § CAPS Sl 4 pud
YL Synteny ag—=9 cuiauilis  d Sldllw Ogamed 3w £93509 5 3 Al ol 50 (S39I90R (ow )y 4R Caiixed WO Conl
By @) sl 939095 b 92 1 osled 93909 5 (S 2

At Synteny Nlalll CAPS SNP ABC-Transporter «3 b oo g2 3 Sl (S 0319

VWAVE/Y0 123l 53 o )b
(o™ 4318%) O g8 oSl (LS Dol (57575 (5 gt -
Wl g a5 5 Ollidiond ds Jo L] Goea =Y

O o831 ¢l 5 o515 ke oSl 5l skl ¥

O o313 ¢ ol 5 (815 p sbe oS5 L2315 - ¢
O o313 ¢l 5 £155 p ke oISl 3kl -0

l:J‘J:...n\ < W}I}Qm_“ 5 dawws 3o CJL“—"U”_” 'u*'t-‘i')lf_v

Vov


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.5.3
https://agrobreedjournal.ir/article-1-268-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-20 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

WWAT Ol Y oyl ;r@.ug-‘”ol}il dpl))' r}lp Alm

Sl sl Jalse ada ol 3 oLS Cbli>
33 CER5 05 ¢4 yas Ol e 4 (Yazaki, 2006)
JUazt J game 45 ABC-T (55 1 &5 manns 5ol )T
A e e Bl e IS S e 4 p e
Alg e d ST S e 3 e B
b i Leis sl ades 2l s gw O pomen
o555 — ¢S NPABCL o5 (Pighin et al., 2004)
o5 4SS e ey 15055 oLS 3 ABCT
DL 5 Olsin o5 4 5l e 50 ) Wi 5L 5
(AS’ o oo alen (sl 0key Jolse ol 55 (s
TS G sl (S s
[(Jasinski et al., 2001) LS" .

i a3 53 osdame sla i) S 055U
ol JUaSl (gla e ,3PDR 5 ABC-T (slacyis
05 Ol oo Ol Sl 0 1)) 285 (glo udlSe
5 laks) slay sl Aoy O 55 55 oL 53 NpPDR1
e LAl STy el aS OS50 S SLS S L
(35— o Olyjoe 53 ab g o S obas Slspley
S b G b S s ed b LA s S
S o U lE elis S s )6 1
Gm {5 (Sasabe et al., 2002; Stukkens et al., 2005)
5 el Sl U e dhs 4 L g 2 PDRI2
23S obe 5 OLS ) S pe il b
35 oo Oly S 4 (OIS o> (sla ol
s3At  PDRS8 yj (Eichhorn et al, 2006)
ol 53 ok &5 e Olin J 57 55 g 5ot
30 Sdls 1 slas Jolse alas pl 53 oS oo
(Kobae et al., 2006)

sla v_m:;&,. PABCT (lg) Cmanl o e
é.x_Sb\MQ};fcha.l:&u‘_;tht{J:_;fsplé;
Wl s 8 513 Lot 5 40 25 5 gyt 3550 W85 02l 5
et el 4l sa T 51 b 3 Shes
i 88 53 5 Lalid Coge s Dbl | st bl

Aal e 58 a5y Ol Ha L s 1y o

VoA

dodo

Lo 11, LgT aS Slalie alwy Lad,lo

ST 51 Dled s ablo-l AT o o 545 O gal
s i S5 Oledbl 5 5l ge Jols O Sl
Sl 2t o) D3 g 50 JolSS (b 53 ol
Lot ol s 51 48T dlodd 4l 5l ga dsls
Sln i sy & o3l 5Ly Ol 5 s
o,L&I (ATP-Binding Cassette Transporter) ABC-T
aon ke (slib 53 (BLI 6K Ol gie 4 4S5 5
o b L5308 5 L gl oo L 0l D> g e
ol ol sl alie o 55 1) b S plie 5 51 40

ol 2t gl s Sy
P T | PEH G Sy -
il @)L» 1 L (Trans-Membrance Domain) TMD
5 5T Yl s T b &S5 5 (a-helix)
a—J5 4 ¥ Lo (Nucleotide Binding Domain) NBD
ABC sWarlker B sWalker Ao o bl
sl g ABC-T (sla 55 5 e .Gl e Signature
54w asNBD 5 TMD e 55 e 5 5 bl
CHE D PN S U PR
:(Jasinski et al., 2003; Stukkens et al., 2005)
Pleiotropic Drug Resistance (PDR)
Multi-Drug Resistance (MDR)
Multi-Drug Resistance-associated Proteins (MRP)
o8 ;3ABCT ;g WY 0 L5
23 55 4 0% 5 (Arabidopsis thaliana) s sl )T
olia LS 3Ly 5 sy oot a8 il ol lulid i
S Ll pla St gl s DS S0 s
L i 555 Jobow salié o 53 (il
.(Fernandez et al., 2001)
Sla 55 - aS Cowleals OLL sl Slallas
Osopen a5 sLa S pke Jols 55 aLE ABC-T
J=a Lo e s La 1 s sl 5 oo JISIT
23 ote i s e ol Bibes 87 Bl


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.5.3
https://agrobreedjournal.ir/article-1-268-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-20 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

".ABC-Transporter o}« b o’

b w3y 930

ol Olpe s o o 55 V0 G ) o
e 4l 53 aelide ddshle o Counen 4 53
S5 eslital 350 Ul iul 5528 IS0 (o515 @
oot ol o 5 ) el 6,
La ST .Ul odd 5,87 Y Jsder 5 T (séy
BAC jl b ¢S 4 by o tkb JIg &S5 olad
Jel> 457V o ,Lei (Bacterial Artificial Chromosome)
MBS BAC ol i b 3 g i 5,50 ABC-T 05
ol oty Sssl8 S 1 6,8 &5 55 oy
sl oluls o5 55 SSH d:iuﬂ&:@u
ol 7018 5L 5,8 5l 2ian s 55 LS
JU & o GLBAC 055 «llS ;s R. secalis i
o o Primer3 1581 p 5 ke s a S5ET L 0
3 8 b
BAC7-1 5AATTGCTAGGTGAGATGCTTGTTGGTCC

BAC7-2 5GCTCTTGATCTTTCCTTGATGTCACC
BAC7-3 5AATGGGAGTACCATGCCCTTCCTTCTTG
BAC 74 5GCCATGATTGGATACACACTGCTCTTCA

SO Jols 1l S Y0 oz 55PCR 25T
VY e o IS Y e e V/0 PCR L
S LeT a3l sy S /¥ ANTPS Jpe s
Tag DNA Polymerase r.u'_;T d>19) 5DMSO 74
4 555 DNA ny'l_; 0+ L ol en (Immolys, UK)
ol suile 5 ol ael s b plonil S O e
loes 53 adsl (G5lw St g 4t o S
blb a5 2 Y0 (283 Sl waya > 540
B Y Dd e as a5 90 o il by
05 s @SBV Sue s a5 gles s Jlas
¢SS LPCR 5iSTs .aids ¥ e 4 455 VY (sles
aail 42830 Ol a4 )3 VY (gles 55 ol Lo

sl

Ojl_:fﬁ;fj_&g:\_:fd‘:_myPCR °'>)}‘J—é

Vo4

(Jasinski et al., 2003)
7L ST eSS o 55 Sl ks Jals LSNP
La p_;j clm > (Delition) s Ced> 4 (Insertion) La
Bl i}!}_.,.u Ol i ! (Brookes, 1998) kil s
o3 yon sDNA Slakis b 5 s JIT b iy 3 b
b o e J g eSS L L 5 el T (Alignment)
LaSNP 1T 51 (Rostoks et al., 2005) & s-& oo
Asly o p S e 53 DNA 655 0 5 o sl 3
sla Sl 51 ecd ) a2 Ol e 4y opl ol
i Jod 3 J S Ol g (S5
5 50 oSS 4 oLl g b O ¢ S
T ool SKlis ) Adl o sl5 0 0 Jo e
LaSSR 4y o 5 0130 e VU 113 5 550k b
AL_&QTA)|>))_$ﬁ6JJHJLA:>\j|
Os=S L5 .(Giordano et al., 1999; Rafalski, 2002)
ol d‘)\ LQSNP&\_«:L.& 6‘_}; Lfli))‘ U:)) ‘_ﬁv\n;_.'
(Gut, 2001; Kwok, 2000; Rafalski, 2002; Shi, <!
. CAPS Kl 4SNP L LT ol > Ll 2001)
9 S e S s el e LS Ol e
(Rostoks et al., 2005; Thiel el ol avo 55 2L 3

etal., 2004)
SSH o})ﬂ&@\_‘bwu‘fé_;bﬁﬁ\
U@ s—=> 3 (Suppression Subtractive Hybridization)
&bew Jsle ¢ Rhynchosporium secalis (Oud.) Davis
L il sl 51 (oS0 a5 ok (b o IS
oS oy ey S e g @ ey 53 ol s O
Giosd 53 . db o g2 LS S ABCT 554, ¢S5
(Single Nucleotide LSNP a_alllas (odn ,—5l>
Jial_wq as LgT i 5 555 ds 0 53 Polymorphisms)

(Cleaved Amplified Polymorphic Sequence) CAPS


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.5.3
https://agrobreedjournal.ir/article-1-268-en.html

[ Downloaded from agrobreedjournal .ir on 2025-12-20 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

WWAT Ol Y oyl ;N;.ug-‘”olﬂl dpl))' (,}lp 4-L>u°

oS - Vdsde

Table 1- Barley genotypes.

5 Growth habit .z, _s g3y
Genotype ) No. of row
Chebece Spring ole Two rowed 395
Harrington Spring ole Two rowed 395
Clipper Spring ole Two rowed Casygs
Sahara Spring ole Two rowed 3595
Galleon Spring ole Two rowed 395
Sloop Spring ole Two rowed Casygs
Alexis Spring ole Two rowed 3595
Harana Nijo Spring ole Two rowed 395
Frankiln Spring ole Two rowed Casygs
Halcyon Spring ole Two rowed sy

http://wheat.pw.usda.gov/ggpages/links.shtml
http://genbank.vurv.cz/barley/pedigree/pedigree.asp
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Mapping of an ABC-Transporter gene associated with barley scald disease
(Rhynchosporium secalis (Oud.) Davis) - using a CAPS marker

Aalami, Al,, C. Oldech?, H. Alizadeh?, M. Omidi*, M. R. Bihamta®,
A. A. Boushehri®, and K. Willsmore’

ABSTRACT
Aalami, A., C. Oldech, H. Alizadeh, M. Omidi, Bihamta, M. R., Boushehri, A. A. and K. Willsmore. 2007. Mapping of
an ABC-Transporter gene associated with barley scald disease (Rhynchosporium secalis (Oud.) Davis)- using a CAPS marker.

Iranian Journal of Crop Sciences. 9 (2):157-168

ABC-Transporter proteins superfamily are found in all alive organisms as connection bridge in cellular
membranes. These proteins are responsible for transportation of variant substrates such as metabolites that
involved in plant defense mechanisms. In this study SNPs and CAPS markers were used for mapping of an
ABC-Transporter which is specific for compatible and incompatible interaction against R. secalis fungus. A
2.2kb fragment derived from PCR product with specific primers for mentioned gene was sequenced in 10 barley
parents. Among observed SNPs, one SNP showed different restriction enzymes sites in Chebec and Harrington
parents and converted to CAPS marker. Results mapping revealed position of the gene on long arm of barley
chromosome 3. Also, a homology evaluation for this region of chromosome was in accordance with previous

studies about high synteny for barley chromosome 3 with rice chromosome 1.
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