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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.

1- Polymorphic information content
2- Marker index
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Table 2. Primer combinations used to amplify
resistance gene analogs in bread wheat varieties
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Forward primer Reverse primer Origin
(5-3) (3-5)
H2019 H2027 NBS
H2019 H2021 NBS
H2016 H1146 NBS
H2016 H2020 NBS
H2016 H2022 NBS
H2016 H2025 NBS
H2016 H2027 NBS
H1145 H2023 NBS
H1145 H2027 NBS
. Cre3 gene
Cre3 gene 536-5¢ 1040-1060 -
Lloop-1 Lloop-1 NBS
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Table 3. Primer sequences and their amplification

region.
C)L,a;:' )
S S5k (5-3) Js
Primer Characteristics Sequence (5'-3')
of primers
Cre3 gene- ] TAC TGG ATG ATG
536-556 TCT GGT* GCA
Cre3 gene- TGG CAG AAG GGT
1040-1060 TCA TAA GAA
e GGl GGI RTI GGI
H1145 NBS G | CEIRTL S
e GGT GGG GTT GGG
H2016 NBS G T SGeCTT &
H2019 NBS s G(?A! ffké&(é@
H1146 NBS 5 IAR II% Ilég IGG
H2021 NBS x5 CAACCCTAGTGG
H2020 NBS 5 CAANGC CAANGG
H2022 NBS 5 CAGNOENAGNGG
RAA IAR ISW RCA
H2025 Non-TIR RTA IGC RAA
Hoozr  NenTR Vg R

lasluslal bl s lasl (gl o o3 58 a4 (gsls )1 3 (.a_‘))\.o*
IUPAC
“Standard signs for bases based on IUPAC
R: Purine (A or G); Y: Pyrimidine (T or C); W: A
orT;S:GorC;M: AorC;K:GorT;H: AorTor
C:B:GorCorT:V:GorAorC;D:GorAorT,
N: Gor AorTorC; I: Inosine
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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 S ;L1 N PIC MI
2016-2027 9 0.36 3.24
Loop 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
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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.

Keywords: Resistance gene analogues, Genetic diversity, Yellow rust, Leaf rust

* Corresponding Author, E-mail: mohammadi@tabrizu.ac.ir

40


mailto:mohammadi@tabrizu.ac.ir

