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Table 1. Characteristics of the studied bread wheat varieties (growth type, response to yellow and leaf rusts).
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Figure 1. Amino acid sequence of conserved NBS
domain in plant disease resistant genes with NBS-
LRR domain.
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Table 2. Primer combinations used to amplify
resistance gene analogs in bread wheat varieties
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Table 3. Primer sequences and their amplification

region.
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Table 4. Number of amplified markers (N),
Polymorphic information content (PIC), Marker
index (MI) of the primer combinations used in
wheat varieties.

Primer S5l N PIC MI
2016-2027 9 0.36 3.24
Loop 8 0.50 4.00
2016-1146 10 0.48 4.80
2016-2020 10 0.28 2.84
2016-2022 11 0.38 4.18
2025-2016 9 0.34 3.06
ke Mean 95 0.39 3.69
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Figure 2. Grouping of bread wheat varieties based
on RGA markers data using Neighbor-Joining
algorithm and evolutionary P-distance coefficient

39 J"J‘:’ ‘YCJS ‘Q’“:j) CGJ‘ cJ.»Al;— tb;}).\i.} DL
won S 15 05 8 S s b s oS s e

Yo

08F 5 4 ToUrANU o535 55 (SHlo 4 Cunslis
S e gl lew 4 Caslis glags ST
r;),w 3 O @3 (80 o 53 LOS cpl sl
GO S oz o5 b alie 53y o (TVY)
LB b 4 (as)s /YY) T, urartu > NBS-LRR
ol cws 4 (doys V) Sl i Gl
das o OIS s dsws 5 4525 o0l (Ling et al., 2013)
o5 03 Cwslie sl LS JUT 5l ol o 2.8 &S
Loablis gl a8 2)ls 52y plS iy OIS LE o=
5B s Sl ooslas s ale sl gla s
olis gst b 5l el el &Sl o b
Ol bl 53 2ol (S35 g5 bl
alie Oliass 5 b G mld (it 355 2oy
eyl s LRGA L Sl Jyd LG ¢35 sdmsolis
Chen et al., ) O,Kan 5 o .csl OU ("*5 s
L BISER IS S5 a Swslie slad; g5 (1998
ot RGA (gla S Sl eslizal | oS s~
Lol 3,8 a8 dwons TV I IS e Ao
0> Caslie sla0s LS IUT g5 o ol e
L35 Oy Ol spdme (S35 arl asdlas 3550 ()
iy glls 35 K5 a0 cwslie ool k5l e
Habibzadeh et ) OL,Ken 5 ol Loy S 2is
Solow 0 Zaslie 0S p 55 s 0 sl (@l 2007
T e P C RPN S R GPU I (P
e 4w b3 RGA ST cir oy )3 K55
g o) a5l elinad b s S eslizad 585 xSl
SO VAT paazme 3 i p 2550 ST i
SYY Y LT i Sk s 5 A 55
Gl SKlas T andlas gl s 8 550 5 Ao ys ¥4
4l 5 polie S 5 0L S (55 i )5 RGA
Cax YA &S s eslizal SHLT cax WSl s, K
S ady 5 S8t el 5 pslie ol o Sl
S ol 2SS Sl i S s s Ly IS
ST f 55 s slandllas s (Karakas et al., 2011)


http://dx.doi.org/10.29252/pgr.5.2.29
https://dorl.net/dor/20.1001.1.23831367.1397.5.2.3.8
https://pgr.lu.ac.ir/article-1-128-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-10 ]

[ DOR: 20.1001.1.23831367.1397.5.2.3.8 ]

[ DOI: 10.29252/pgr.5.2.29 |

O, 5 SLOL

C)l).::x; )‘ M)J oy/An CM L J)\ J‘AJJ 4w
Sl dsms ekas Ol &S W S S LAJQLM;
Wilgr 55 RIS 5 ol s ol ) e SOl
)Jwb‘jwwbjyrﬁfté)\dvs‘ﬂ(o J}J.;—)
.W\aMaJJJTY’J&i).ﬁdﬁ‘&.ﬁ‘)lbﬂ
)‘)ﬁwbjnﬂwwujbwj:—o J}J\;-
mosls el Lol slajls 4 a2 53 Jsl ol

RGA sl Sl gla

Table 5. The percentage of variance explained by
the three first principal components in principal
coordinate analysis based on RGA marker data.
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Figure 3. Distribution plot of bread wheat varieties based on two first principal coordinates resulting for principal
coordinate analysis using RGA data
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Abstract

Fungal diseases, especially leaf and stripe rusts are wheat yield reducing factors in Iran and the world.
In this study, genetic diversity of 20 wheat varieties with different response to leaf and stripe rusts
were studied using primers designed based on the conserved regions of plant disease resistance genes.
The banding patterns of polymorphic markers were scored as dominant and number of amplified
bands and percentage of polymorphism were determined. In addition, for each primer combination,
polymorphic information content (PIC) and marker index (MI) were calculated. Out of the 11 used
single primers and primer combinations, five primer combinations and a single primer produced
scorable amplification. The maximum and minimum of PIC were observed for LLOOP-1 and H2016-
H2020 primer combination with mean value of 0.50 and 0.28, respectively. The primer combinations
of H2016-H1146 and H2016-H2020 with mean values of 4.80 and of 2.84, had minimum and
maximum of MI, respectively. Cluster analysis based on Neighbor-Joining algorithm and evolutionary
P-distance coefficient assigned the varieties into four groups which were in agreement with their
response to yellow rust. In principal coordinate analysis, the scatter plot of varieties based on two first
coordinates confirmed the groups obtained from cluster analysis.
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