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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

Sl A3 55 55,8 T d5 655 2 (o 5T s
RO e
=Y 4 G L CAPS Silii sba esls 4 o
s31> L Harrington 3 ChebeC Coaesr Caslias LS 5hila
(Willsmore et al., 2006) L5 SGLi ¥VY 550 5o sla
(Manly et al., Map Manager QTX ! ;3! U‘ Ly (=L'c>‘
ST Sl 5 l3 58wl ulwl » 2001)
Ly snipmes S i b 8 plLnil P=0.05-0.001
ag (Voorrips, 2002) Map Chart | ;! (’f; b eslatad

)

o g s
ABC-T 5 sl m ot ol b sla 5 5LeT lul
\K @y}DNA)\oJL&»\bR;)‘qu)}w
e b 5o Ol opl 53 .l O se3T 5 S e Wi
S 5 <= ;5 sBACT-3 3BACT-4 La T
s ST
sl 3y se 03100 b pdlly (gl DL olansd

Sl ¢SS U 5 BACT-1 5 BACT-3

anbd 4SSl 5155 5e3 YY 4 bp 5 YVebp 5 5
anbs (S 5 Dy e SHLET g ot 2SS

AL

s i Haruna Nijo sas; -3

(Min Elute PCR purification, QIAGEN, USA)
a2l S S s S5 Rl
s S5T L g 55 ,3Big Dye Terminator
Terminator V3.1 Cycle —.S" I « BAC7-3 s BAC7-1
oslawi Sequencing (Applied Bio Systems. USA)
0

)‘JJ‘ rf 4.12_w‘,.v ol Lfli L;‘j Colaled dquw
sLa ol 5las S s LY a5 Contig Express
3] S S SNP M5 b
NEBcutter2 | ;! — L—In Silico &) pes

3 s (http://tools.neb.com/NEBcutter2/index.php)

Y JERpPREDY| JAREIPNCHIE § g POLF S
2 —T L CAPS St SNP L
Sy P (Biolabs, NEW England) Nlalll
A plndl ) b s S Yo

g NEBufferd) £ o lai V+X 3L 235 S ¥
+/Yo «(Biolabs, NEW England _SlL.S b g ol
¥/00 (=) (hafp S (AaVIBSA =t S
Sde 4_3PCR 0.5)5‘}:5 J;':jjjg:ﬂ AL c;.JTJ::jjjgtp

b A 85 a3 WY L ST s el Y


http://wheat.pw.usda.gov/ggpages/links.shtml
https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.5.3
https://agrobreedjournal.ir/article-1-268-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

".ABC-Transporter o}« b o’

335 s okl 53 o e Gl g T
O YU slabes s V'U_’T o= ulol Aol 3l amess
Bt LT 258 oo e a7 )3 55 a3 00
e HT&055 5 aj 55 CAPS Silis 4 SNP oyl
s S alllae gl gl s pl,l 3 1) el b

O i LASNP  _Shsl 5 sl aallas 5
SUS o 1S sy nle js LaSNP iyl
255V LaSNP il 3 (Kota et al., 2001) ol,Ses
Slgsldns oS ay o sy L Vi
OLSer 5 oSy s S 3,557 o s GWEST
a>U sl 51, LSNP lsl 5 ;5 (Rostoks et al., 2005)
23 0l b Sa i 5 Soealy slgi) I gl ¥
ST 51 ds gad 21 S Yor ) g olS
G ! 52 YL CodST Lol oL Iy Dlakad
05 (s 03550 0428 1) s iy by e biae
53 LaSNP (gl o sisT Sty o191, L> 5 ABC-T
g\,&ﬂjoj.;ﬁ,t_b,«;\‘}_gup_;;;\guo_i\
0 > 03 1, LaSNP il 8 (Van et al., 2004)
55 550 S ¥YU (gl SNP eSS oS
oS 53 5L S YVA (531 4 SNPES, oS ay 8
LaSNP i1 3 das oo Ol a5 s S 18 b gme
PVl e b ol (e 0liS ey b s
el S oM il oS ey ol
ABC-T o555 5 NBD 155 )3 gy 2 5590 olabad
LBl odd g el 5 VL bl &S
5)—3“‘}5'VSJL€?'JL“:>‘Q)HO—£‘)°“S
(Jasinski et al., 2003)

LSNP ¢S g5 auls autalive (gWSNP Ol s
G55 55 Sl et 5T e oL 55 sl
L a>b ! 55 .4l &wa Harrington s Chebec
VifT 3L Sl asis og.:.l:- LS gl 5 Y sl
Fatl, Nlalll o 55T Ole opl 55 457 A odalie &
ol 5 (V USCa) Wis g prleze Mg 53 o CVIAIL 4

OT Jis 5 35 50 SNP (3 95 ol (6l Ml 5 0

A

PCR 03,5l 15 cpl ol clidcd o Jold 5 1,V bp
S0l e iy (oS 5 Il 3 L ST L s
S5 eslital 3550 LaSNP o 5 oL JIss !
Gy b Ol s sen 5 b 5wl 8
o by YT bp 03505 sl LT ol 8 ey S
SNP s sluxs BAC 7-1 s BAC 7-3 8 3LeT i
ra,gg@\dsu&;@;m.mowba.m“;
N i G BT 5 6, e Ll &S5 &S etalin
NI P s P X PFPE i
o313 Ao 3 Ve B e s Ll ol oS ol ol
by sla p1 8 Sles 5 el ot G 15 s
ekl B sV o aS gl s
o aadlles 55 Wlud ol o (Van et al., 2004)
Hos 5 3,5 5 53 4 e 57 L LSNP Tl 5
4 SNP &5 coliabl 16 5 YLy kS L odkd (0

L 5L ol

5508:bp a sl
o 03 Ole g § o o 0505 0 o LASNP
il (g5 55 (ol B ol 48T B (o e )
b 5 53 WSNP IS sy AL o gl p 555
3 5 S1a > (Non-Coding Regions) el S ;s
555 Ol 5 J8ld> (Coding Regions) euS™ 5o, ~1g
b LaSNP aallas s s em s Bl
L5 -UTR e oS 5ay b oles yo b S 5T
L godd amld sLg5 o LaEST ,5l>s3-UTR
6 fdon Shas 4 ST L s o S jate b g 50
555 O ,b i (Rafalski, 2002) 0T 5 4o 5 SLES
Al g s 0AS ey 15 53 LSNP aalllas
G 53 e e S 5 53 il e
63, Shes Kol oS5 Ol i 4 Oy g ) 5 &S ok
Ols=e 4y (Van et al,, 2004) > 5 dal g5 oslizul |6
a5 g0l (g 5lesl3T o DT b o 5T s
oS el 355 (o0 o Cle g 13 53 s lT
9L 4y 584 (Sjaskste and Roder, 2004) )35, 5
Aol gloul o 57 LB CDT 655 SISNP &5


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

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

WWAT Ol Y oyl 4‘..@.3JJ>.-AH&J:I dpl))' f)lp 41>u°

S 35 s o odalin Y 5o 534S )5k

o553 95 PCR I Jol 5L S YY o v 0550 5
a5 55,87 J5 s, Nlalll w2 BTl G 3 e
5 Chebec Cﬁu,;t&ﬁj_w\ﬁc_,:tw\,g,g
5SS i iy 53 5w 00 0bp Lle 45”5 S Harrington
Sy Soglina LT jater gVerbp sloa Llys
e S 5T ol (g ol Kl ST
Sage 5 655 ste Sl ASl e S5 SIS 5
)|J_§Jj&ﬁl_%¢,un§):;.«§cféjl{4§>ﬁ)w\
23800 bp sVeebp lasly jo Opld 3 g ils
33CAPS Kl oSG Ol gie 4 il 5 o LT ol
05 b OLSe 5 cpllls 5l ol Camaz 5131 UL 6
Sl ot &Sl 35,8 15 eslizal 5, 50 ABC-T
oy $ABC-T 35 & b g e SNP & bl CAPS
¢ ABC-Nlalll «out asily anw s Nlalll o 55T L

s g

Apall
HpyCH4Y

HousI Chebec

Bmel5801
Bsp12861
BsiHKAI
Fatl /
CviAll
Nlalll
TspS091
Apol

N VAT,

5...GTGCACCATGTCAARATTTC ...
k1 I F10 1 F20
3... CACGTGGTACAGTTTTAARAG ...

't a L

Fatl Apol
CviAll TspS091
Nlalll
Apall

HpyCH4Y

HpysI
BsiHKAI
Bsp12861
Bmel5801

5> B350 05 4l 0L Cgr CAPS SiLis o
osliwl 3 )50 555 A llly W 1 ol Conax
w2 ST o NIl o 5T a3l 51,87 518
BT o 3 iy A8l (o 1550 5 gnsme S
OLLSen 5 |5 . 4d 03l wl PCR 63,3 5 5 » (8l
|, SNP2CAPS oL s 51531 o i (Thiel et al., 2004)
Sle ol s 5 oz jen LS 38 5 pne
AT Gl Wl o S ol 5T (5 S
L LeT .8 olels i, 8 15 eslizul 5,50 CAPS
T8 5 e a8 Aals LS G s )l 3l p 5 Sl eslind
I3 1, CAPS Kl 4 s CubBSNP sla Kile
e BT 3 el Sl S ST 1 G sl s
OIS L 5 53Ul p 5 ol 53 edkd g i sl
Ol 5 (o (s 3TV 3l eslial L L il
ol S L ol 1Y Olinman Cad

Lls 1, CAPS Kilts & s

Harrington
Apall
HpySI
HpyCH4Y
Bmel5801
Bsp12861 Tsp5091
BsiHKAI Apol
5 ... GTGCACCATATCAAAATTTC ... 3"
F1 | F10 | F20
3...CACGTGGTATAGTTTTAARAG ... 5
Apall Apol
HpysI TspS5091
HpyCH4Y
BsiHKAI
Bspl2861
Bmel5801

Harrington 3 Chebec (¢! s (Vv s 30) SNP &) gloms 55 n riPT s ali,_l?—\ Ji.w

Fig.1 Restriction enzyme sites in flank of SNP (Position 10) for Chebec and Harrington


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

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

".ABC-Transporter o}« b o’

700bp

500bp
400bp

31 g Chebec —£) «(1kb o161 SSLi5 1) (15 PCR o3,50,3 ¥ 51) NIalll o3 5T LPCR o351 win —Y S

(g 51 ey Harrington —0) o2
Fig2. Digestion of PCR product by Nlalll,(1 and 2 Parents PCR products), (3- Ladder 1kb), (4- Chebec after

digestion), (5- Harrington after digestion)

3300 S I an 56 5 adsl ol s CBli
sla v_m:;&ﬁ 3305 ot 4S5 esls 0L 55 Sl
A8l e Js LS5k il 02 oS oL
(Schenk et al., 2000; Zwiegelaar and Dubery
QTL pkiz (2iS pimman 3 05 pl oy slaea 2006)
5 Wl (5 5lay 4 Caglio slo 05 4 by o
Yosladpgjsmas,S 8 53 635l 5,5 Net blotch
Sla 0 45 das e 0L (Willsmore et al., 2006)
e 2l gla r_w:s&,s Js b 5 Sl
955035 4l ol po Glad g Do) b 05 5L
(Tacconi et al., 2001) OLLKes 5 S smli 3,05 51,5
Sp ol o Cnslie 0581 03 5 (Glad & 4y 3
Gl et Sy p VKl 5 655 S didw (il &
.mjfoju\ﬁmo,u&p)ﬁ);j\
sl a e ol O S ol Wllas
Synteny 3 (s 5 s— sea (Comparative  Mapping)
N5 s Sm by L 5 b S 1 s
03l 5l sl p s pl 5 ol s Sl e 505 S
pisesS L adaly 53 o paaie sl 0L OLekE

ei03S 3 SN ekt 5505 ST L s ojlad
YL Synteny &S o0 = 93 o5l b o A ojled

Ah\N

35 ol p aelidn dshla 5 540 L2
gl o3l b abol (sla 03l 5 planil iy LGRS
55 3o RFLP §SSR SGLEYVY an bgy o 55 40
S 8 el (S g w25 5 plosl Comar ol sl
A oyl p 353058 655 ABCT 05 bl oyl oS
o oalia ¥ IS 55 4K )k s b O
cf,ﬁuwjébjd_i\@&:jkghﬁ\.&}mﬁ
SSR S5t 5 +/4 dols L bcd809 RFLP L z;
¢S5 sla Kolis s 5 W8 alolb L GBM1163
G5 LWG178 RFLP Kl Jold 55 e sl ey
Sl V/Y ol LHVM33 SSRGSt 5 Ole jen
A3 08 4o
Sl g GLSe Slabito o L
Graingenes2 col w5 S

9 (http://wheat.pw.usda.gov/GG2/index.shtml)
(Vershney et al., 2007) Jloxl glaaii o =T
e35535 55 635h 60 05 ol s oL Kl

A U’:'-’G ?V o)La.fb
Falw 685 eslgls 4 laze HV.CesAS oKl
539 ABC-T 0] 4 4w 5o (Cellulose Synthase) ;luw


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

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

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

UCJJ}JJ;JQJJM%J_}QMQ)M
(Stein et al., 2007) > 3& oo 05>

3H_CxH

glk683
GBM1280
GBM1450
abcl71 psr1316
psr1196
awwml

ksuA3b
AG/CAG138

GBM1495

GBM1163

bcd809

HVCESA5a ABC-Nlalll

BMag225

N\ cdo718 psr312
P14/M61-154
\\ wgo40

|\ wg405c

A\ ksuAlc

1N\ bcd298 glk645
abg4
P13/M50-331
wg110
Bmagl3

\\" ksuD19
P13/M50-336
psr596

GIV

Bmac29
bcd451
HvJas

s ph onedalia piany S S b s Ly

Sy ) B s s s e S gl sl

1 GBM1495
2.2 1 GEM1163
34
” ::ﬁ%mcmaunmm
: 1 HWW33
11.1
| BMag225

Asly o 08 550 (Sl ool b s ¥ o5lad 035509 S 535 2 ABCT 0 (S5 andy s
Fig. 3. Genetic map of ABC-T gene on barley chromosome 3, Genetic distances are in CentiMorgan

Pl o5 ¢SS HVCesA5 03 EST (s — 5 Value=0
S 935 2 aS dul CwdE-value=0 L k.
O B T T T ST TSP Ty
bcd809 5 WQ178 sla K islS oy by o sls JI s
osla p5505,5 S35 SSP s e SLI lids 5
2 A Dl L o a1 S s o8 S
L o oslad p5ses S YL Synteny o sast
Ay o Sy el 5 VG o jlad piges S
2l opan 5 75 5 52 p 55 e L Synteny
3 el e & Kbl 0l 031l (gl S

Al o 03l 5Ll )3 o g 3 e 658 et

Ve

G 3 g ol el ol
s T oty (SWEST ¢ 5 31 4t ol 3 obilejla
OSEST s ABC-T 05 a4 by o SSH 2lasT 5o
WQ178 (RFLP s Sl sla Ka5lS 5 HVCesAS
& 55503 Lo (o s lalis (61, bodB09
s (a3 yen E-value<1E-10 L BlastN alw 5
(http://www.ncbi.nlm.nih.gov/ and

http://tigrblast.tigr.org/euk-

blast/index.cgi?project=osal)

Lo o GWEST (g1, o5 sl &5 I 50 oy e
E- L, PDR4 o5 IABC-T 0} ¢S, ABC-T a


http://www.ncbi.nlm.nih.gov/
http://tigrblast.tigr.org/euk-blast/index.cgi?project=osa1
http://tigrblast.tigr.org/euk-blast/index.cgi?project=osa1
https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.5.3
https://agrobreedjournal.ir/article-1-268-fa.html

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

".ABC-Transporter o}« b o’

5 e B ol a3 Bl (o gnyas Dl g
35 03Uzl o yas sba 5T 51 ST oy aim
(Rostoks et al., 2005 , Thiel et al., ol 5l Y sans
2004)

S e s 45 et o
Olye an 5,5 3 a5 355m 55 CAPS (gla Sl
e (0451 ST e [Sis LRAPD Siis et
Ales s aun ooy Kilis & Ol 5o 4 RFLP
! B Sl S e sl b ol s
sabspsbaly o Jg G b Sl Ol5 (o el
L;i}avs3|,t_<‘o>uijm4{\)g;T‘SNP@a§
(Weiland and Yu, s s4bs.5,S L1435 CAPS
Cosslie 05 L a5 RAPD I 5 ¢S oL JIs L 2003)
G ge s oo LI 6 88 DLS,I Hliaer als ) 25l
53l il U a1 CAPS S5 S g
J245 L (Graner et al., 1999) o, 8es 5 5 S5 S
355 99 A Smaslie 05 Ly yslome RFLP oS
! 03 CAPS SiLis &80, agi 0 380 s (S50
Al U;j Sasb

B SIS b g ar s Ll
s o&islejT 55 CAPS Slis damw 5 5 5,8
do 5 35 g0 SUSU a5 L 58S Sl
il J S (S5 Slalas g wlie

Sl Rl
oo da g g Lo A So Sl Ay o
D )35 kot gls Cules bl (SARDI) Ul 2!
)Ji_asdx_‘scyy Sl s 5 SN Ol ) 5

Dadh oo Sl

References

Cr=ar S 9 s 4 cpl e gDe (Stein et al., 2007)
SG S s 05 09y o b g 3l oYL Cbls
S5 Glaaid anw g OSGl (Ol o3l gl (gla
~5 S awlie 6l SEST ) e sla L5 elusl
P e b5 oS Ommen g 5 o b i e sl
(b SIS an 7 035 ol ool (gl 2358 0 o0l 3
33 g G b I LAEST e SNP 5 SSR
a5 8 )5 a5 3,50 sl EST Sledbl clacsSL
LSBT (b L 0155 o 4 s e
&l ab gy 0 GEST Mo wlwl s eoluais|
3,5 eslizal (ayj 1 el sl 0 gl
L (Bundock et al., 2003) O,Len 5 ¢Sl
GLAEST o e SNP 5SSR (sla Sl 31 oslicul
UL a0 30 5 53 PAS0 £ 5 S g 05 40 bose 0
s CAPS [ SLts oS 3l eslinal L 05 (! b
(Rostoks et Oy Ses 5 S iw gy ik SNP 3 okeT
1B SNP sLa SLes (sl o3l pliesf L al., 2005)
Los) & sl 25 5 35 sl 0 plol 5ol
o 5 a8 Lol 0l ¢ s sle Kol (sl o3l
ool 5 (S sle 4t p st il L L e 05
YL IS s 5 55 51 SN oSl T 1 S
LaSSR ay S 208" g Joi! (i
S35 o 53 b SLES ol amw g5 (LBl o I3, 5
a2, sledsy Olae )5 Cptomen
S 5 025 e (0 SIS CAPS Kilis 4 LSNP
Jo ey o B @ 55 Sl ey o A
3 el ol ba KIS ol s 5 (5,8 s S
(b Sl g 5 48ty Sl Sl g 5 SUSG 4
L osla o7 s elail 1 5 35100 el §

odlaiu! 350 2l

Brookes, A. J. 1998. The essence of SNPs. Genet. 234: 177-186.

Bundock, C., T. Christopher, P. Eggler, G. Ablett, J. Henry and A. Holton. 2003. Single nucleotide

polymorphisms in cytochrome P450 genes from barley. Theor Appl Genet. 106: 676—682.

\o


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

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

WWAT Ol Y oyl 4‘..@.3.“3-‘”;)‘}:1 dpl))' f)lp 41>u°

Eichhorn, H., M. Klinghammer, P. Becht and R. Tenhaken. 2006. Isolation of a novel ABC-transporter gene
from soybean induced by salicylic acid. Expt. Bot. 57: 2193-2201.

Fernandez, R. S., T. G. E. Davies, J. O. D. Coleman and P. A. Rea. 2001. The Arabidopsis thaliana ABC
protein superfamily, a complete inventory. J. Biol. Chem. 276: 30231-30244.

Giordano, M., P. J. Oefner, P. A. Underhill, L. L. Cavellisforza, , R. Tosi and P. M. Richiardi. 1999.
Identification by denaturing high-performance liquid chromatography of numerous polymorphisms in a
candidate region for multiple sclerosis susceptibility. Genomics. 56: 247-253.

Graner, A., S. Streng, A. Kellermann, A. Schiemann, E. Bauer, R. Waugh, B. Pellio and F. Ordon. 1999.
Molecular mapping and genetic fine-structure of the rym5 locus encoding resistance to different strains of the
barley yellow mosaic virus complex. Theor. Appl. Genet. 98: 285-290.

Gut, I. G. 2001. Automation in genotyping of single nucleotide polymorphisms. Hum. Mutat. 17: 475-492.

Jasinski, M., Y. Stukkens, H. Degand, B. Purnelle, J. M. Brynaert and M. Boutry. 2001. A plant plasma
membrane ATP Binding Cassette—Type Transporter is involved in antifungal terpenoid secretion. The Plant
Cell. 13: 1095-1107.

Jasinski, M., E. Ducos, E. Martinoia and M. Boutry. 2003. The ATP-Binding Cassette Transporters: structure,
function and gene family comparison between rice and arabidopsis. Plant Physiol. 131: 1169-1177.

Kobae, Y., T. Sekino., H. Yoshioka., T. Nakagawa., E. Martinoia and M. Maeshima. 2006. Loss of
AtPDRS, a plasma membrane ABC Transporter of arabidopsis thaliana, causes hypersensitive cell death upon
pathogen infection. Plant Cell Physiol. 47: 309-318.

Kota, R., R. K. Varshney, T. Thiel, K. J. Dehmer and A. Graner. 2001. Generation and comparison of EST-
derived SSRs and SNPs in barley (Hordeum vulgare L.). Hereditas. 135: 145-151.

Kwok, P. Y. 2000. High-throughput genotyping assays approaches. Pharmacogenomics. 1: 95-100.

Manly K. F., R.H. Cudmore and J.M. Meer. 2001. Map Manager QTX, crossplatform software for genetic
mapping. Mammalian Genome. 12: 930-932.

Pighin, J. A., H. Zheng, L.J. Balakshin, I.P. Goodman, T.L. Western, R. Jetter, L. Kunst and A.L.
Samuels. 2004. Plant cuticular lipid export requires an ABC transporter. Science. 306: 702—-704.

Rafalski, A. 2002. Applications of single nucleotide polymorphisms in crop genetics. Current Opinion in Plant
Biol. 5:94-100.

Rostoks, N., S. Mudie, L. Cardle, J. Russell, L. Ramsay, A. Booth' J. T. Svensson, S. I. Wanamaker,
H. Walia, E. M. Rodriguez, P. E. Hedley, H. Liu, J. Morris, T. J. Close, D. F. Marshall and R. Waugh.
2005. Genome-wide SNP discovery and linkage analysis in barley based on genes responsive to abiotic
stress. Mol Gen Genomics. 274: 515-527.

Sasabe, M., K. Toyoda, T. Shiraishi, Y. Inagaki and Y. Ichinose. 2002. cDNA cloning and characterization
of tobacco ABC transporter: NtPDR1 is a novel elicitor-responsive gene. FEBS Letters. 518: 164-168.

Schenk, P. M., K. Kazan, I. Wilson, J. P. Anderson, T. Richmond, S. C. Somerville and J. M. Manners.

A


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

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

".ABC-Transporter o}« b o’

2000. Coordinated plant defense responses in arabidopsis revealed by microarray analysis. PNAS. 97:
11655-11660.

Shi, M. M. 2001. Enabling large-scale pharmacogenetic studies by highthroughput mutation detection and
genotyping technologies. Clin. Chem. 47: 164-172.

Sjakste, T and M. Roder. 2004. Distribution and inheritance of b-amylase alleles in north european barley
varieties. Hereditas. 141: 39- 45.

Stein, N., M. Prasad, U. Scholz, T. Thiel, H. Zhang, M. Wolf, R. Kota, R. K. Varshney, D. Perovic, I.
Grosse and A. Graner. 2007. A 1,000-loci transcript map of the barley genome: new anchoring points for
integrative grass genomics. Theor Appl Genet. 114:823-839.

Stukkens, Y., A. Bultreys, S. Grec, T. Trombik, D. Vanham and M. Boutry. 2005. NpPDR1, a pleiotropic
drug resistance-type ATP-binding cassette transporter from Nicotiana plumbaginifolia, plays a major role in
plant pathogen defense. Plant Physiol. 139: 341-352.

Tacconi, G., L. Cattivelli, N. Faccini, N. Pecchioni, A. M. Stanca and G. Vale. 2001. Identification and
mapping of a new leaf stripe resistance gene in barley (Hordeum vulgare L.). Theor Appl. Genet. 102:1286-
1291.

Thiel, T., R. Kota, I. Grosse, N. Stein and A. Graner. 2004. SNP2CAPS: a SNP and INDEL analysis tool for
CAPS marker development. Nucleic Acids Research. 32 e5.

Van, K., E. Y. Hwang, M. Y. Kim, Y. H. Kim, Y. Cho, P.B. Cregan and S. H. Lee. 2004. Discovery of
single nucleotide polymorphisms in soybean using primers designed from ESTs. Euphytica. 139: 147-157.
Varshney, R. K., T. C. Marcel, L. Ramsay, J. Russell, M. S. Roder, N. Stein, R. Waugh, P. Langridge, R.
E. Niks and A. Graner. 2007. A high density barley microsatellite consensus map with 775 SSR loci. Theor.

Appl. Genet. 114:1091-1103.

Voorrips, R. E. 2002. MapChart: software for the graphical presentation of linkage maps and QTLs. J. of
Hered. 93:77-78.

Weiland, J. J. and M. H. Yu. 2003. A Cleaved Amplified Polymorphic Sequence (CAPS) marker associated
with root-knot nematode resistance in sugarbeet. Crop Sci. 43:1814-1818.

Willsmore, K. L., P. Eckermann, R. K. Varshney, A. Graner, P. Langridge, M. Pallotta, J. Cheong and K.
J. Williams. 2006. New eSSR and gSSR markers added to Australian barley maps. Aust. J. of Agric. Res. 57:
953-959.

Yazaki, K. 2006. ABC transporters involved in the transport of plant secondary metabolites. FEBS Letters.
580:1183-1191.

Zwiegelaar, M. and I. A. Dubery. 2006. Early activation of cell wall strengthening-related gene transcription in

cotton by a Verticillium dahliae elicitor. South African J. of Bot. 72: 467-472.

vy


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

[ Downloaded from agrobreedjournal .ir on 2026-06-13 ]

[ DOR: 20.1001.1.15625540.1386.9.2.5.3 ]

YA Q\:.'.;'U Y ooyled 4‘..@.3.&\;-4”;)‘}:1 dpl))' (i}lr— 41>u°

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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