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Detection of Wheat Rust Resistance Genes in some Iranian Wheat Genotypes by
Molecular Markers
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Table 1. Profile of Iranian wheat genotypes and the presence of resistance genes to leaf, yellow and stem rust, by molecular markers linked

to these genes

‘Wheat genotype

Pedigree

Lr26/Sr31/Yr9 Lr37/Sr38/Yr17
Lr26 Lr37

Lr34/Yr18/Pm36

Lr34

Sr26

© 0w AW

Adl
Alamoot
Alborz
Alvand
Aflak
Arta
Arya
Atrak
Azar 2
Bahar
Bam
Falat
Mahdavi
Tajan
Shirodi
Dez
Moghan 3
Darya
Star
Rasool
Golestan
Chamran 2
Veerynak
Chamran
Maron
Navid
Hirmand
Zarin
Darab 2
Chanab
Nicknejad
Kavir
Marvdasht
Pishtaz
Shiraz
Hamon
Toos
Shahriar
Ghods
Sistan
Neishabour
Moghan 1

Adl
KVZ/Ti71/3/Maya"s"//Bb/Inia/4/Kj2/5/Anza/3/Pi/Ndr//Hys
Fn-Md*K117a/Cofn2(Son64-k1.Rend/Cno"s"LR642-SON64)CM-2182
1-27-6275/CF1770

S-80-18

Arta

Stork
Bow"s"/Nkt"s"(CM67428-GM-LR-5M-3R-LB-Y)
Azar 2

Bloy ka

Vee"s"/Nac//1-66-22

Kvz/Buho"s"//Kal/Bb= Seri82
Ti/Pch/5/Mt48/3/Wt*//Nar59/Tota63/4/Mus
Bow"s"/Nkt"s"(CM67428-GM-LR-5M-3R-LB-Y)
Attila,(CM85836-4Y-OM-OY-8M-OY-opz)
Kauz*2/Opta//Kauz
Luan/3/V763.23/V879.C8//Pvn/4/Picus/5/Opata
SHAU/Chil

Star"s"

Veery"s"=Kvz/Buho "s"//Kal/BB

Alondra"s"

Attila 50Y//Attila/Ben

Veerynak

Attila,(CM85836-50Y-OM-0OY-3M-0Y)
Avd*Pchu((28mt54A*N10-Brv21-1¢/Kt54B)Nar59,1093))7¢
(Kirkpinar 79) 63-112/66-2*7C
Byt/4/Jar//Cfn//Sr70/3/Jup"s"

PK15841

Maya"s"/Nac

Chanab

F13471/Crow"s"

Stm/3/Kal//V534/Jit716

HD2172/Bloudan//Azadi

Alvand//Aldan/las58

Gv/D630//Ald"s"/3/Azd

Falat/Roshan

"Spn/Mcd//Cama/3/Nzr"
KVZ/Ti71/3/Maya"s"//Bb/Inia/4/Kj2/5/ Anza/3/Pi/Ndr//Hys
Rsh/5/Wt/4/Nor10/K54*2//Fn/3/Ptr/6/Omid//Kal/Bb
Bank"s"/Vee"s"

1-63-31/3/12300/Tob//cno/sx

(LR-N10B)*An3E

Sr3l -

Sr3l -

Sr31 -

Sr3l -
Sr31 -
Sr3l -
Sr3l -
Sr3l -
Sr3l -
Sr31 -
Sr3l -
Sr3l -
Sr31 -
Sr3l -
Sr3l -
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Table 1. Continued
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No.

Wheat genotype

Pedigree

Lr26/Sr31/Yr9
Lr26

Lr37/Sr38/Yr17
Lr37

Lr34/Yr18/Pm36

Lr34

Lr35/Sr39 Sr26

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

Moghan 2
Yavarous
Zagros
Sepahan
Dena
Pishgham
Sabalan
Sivand
Omid
Shapasand
Karaj 1
Karaj 2
Karaj 3
Tabasea
Inia
Kaveh
Sorkh Tokhm
Morvaread
Gaspard
Gascogen
Soissons
Karkheh
Oroum
MV-17
N-86-4
N-86-6
N-86-11
N-87-4
N-87-6
N-87-13
N-88-3
N-87-16
C-87-14
C-83-8
C-84-8
C-85-3
C-86-6
C-85-6
C-86-3
M-85-16
M-85-17
M-85-6
M-85-7
M-85-15
M-86-3

choti Lerma

Yavaros79

CN,79/7/2*Seri82
Azd/5/L2453/1347/4/Kal//Bb/Kal/3/Au//Y50E/Kal*3
Tarro3

Bkt/90-Zhong87

908*FnA12)*1-32-4382

Kaus"s"/Azd

Omid

Shapasand

(200H*Vfn)Rsh

(Fa*Th-Mt)Omid

(Drc*Mxp/Son64*Tzpp-Y 54)Nai60

Tabasea

Inia

Fta-P1

Sorkh Tokhm

milan/shaw7

Gaspard

Gascogen

Iena/3/Jena//Hybride-Naturel/HN-35
Shwa/Mald//Aaz

Alvand//Ns732/Her

MV-17

MILAN CM75118//KA CM 75118/K1/3/TAJAN (DH)
VORONA/CNO79//KAUZ/3/MILAN
CMH82A.1294/2*KAUZ//MUNIA/CHTO/3/MILAN
BAV92/PRINIA//TAM200/PRL
JIMAI36/3/3/OASIS/SKAUZ//4*BCN/4/89ZHONG2
PF74354//LD/ALD/4/2*BR12*2/3/JUP//PAR214*6/FB6631/5/SW89-5124*2/FASAN/6/TILH
MERUA//TURACO/CHIL/3/TAJAN
NANJING2149/KAUZ/4/JUP/ALD"S"//KIT"S"/3/VEE"S"/5/SHA 7//HAHN"S"*2/PRL"S"
SHA 7//HAHN"S"*2/PRL "S"/3/ATRAK
130L1.11//F35.70/M073/4/Ymh/Tob//Mcd/3/Lira
Mihan = BKT/90Zhong87
Ghk"S"/Bow"S"//90Zong87/3/Shiroodi
Yan7578.128//Chil/2*Star

Mv17/Zm

Bloudan/3/Bb/7C*2//Y 50E/3*Kal/4/Mv17
PASTOR/3/VORONA/CNO79//KAUZ
SITE/MO/3/Vorona/Bau//Bau

Seri 82//Shuha"S"/4/Rbs/Anza/3/Kvz/Hys//Ymg/Tob
Seri82//Shuha"S"/4/Rbs/Anza/3/Kvz/Hys//Ymg/Tob
Mv22-77//Stephon/3/Mon"s"/Lmu"s"//Falke/4/Zarin

Gaspard/3/Jup/Bjy//Kauz/4/Kayson/Glenson

Sr3l
Sr31
Sr31
Sr31
Sr31
Sr3l
Sr31

Sr31
Sr31
Sr3l
Sr31

Yrl7

Yrl7

Yril7

Yrl7
Yrl7

H
MIS
H
H
MIS

MIS

LR34

194
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No.

‘Wheat genotype

Lr37/Sr38/Yr17

Lr37

Lr34/Yr18/Pm36
Lr34

Lr24/Sr24

Lr24

Sr26

88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

M-86-5
M-86-7
M-86-9
M-87-18
S-83-4
S-84-14
S-87-2
S-87-8
S-87-18
S-85-19
S-87-20
S-87-21
WS-85-15
WS-86-5
WS-86-8
WS-86-11
WS-86-12
WS-86-13
WS-86-14
SS-85-11
SS-85-20
DM-79-2
DM-81-6
DM-82-6
DM-83-10
DM-84-3
DM-85-10
MS-85-15
MS-85-12
MS-84-13
MS-85-17
MS-84-16
SS-85-6
SS-85-10
SS-85-14
Bezostaya
Susceptible control

Pedigree Lr26/Sr31/Yr9
Lr26
Alvd//Aldan/las*2/3/Gaspard -
Alvd//Aldan/Ias/3/Druchamps/4/kauz/Stm -
Owl 85256-*30H-*O-*EOH/Mv17/3/Alvd//Aldan/Ias -
BABAX/LR42//BABAX -
F60314.76/MRL//CNO79/3/KA/NAC/4/STAR Sr31
PASTOR/3/KAUZ*2/OPATA//KAUZ Sr31
VEE/PIN//2*KAUZ/3/PASTOR Sr31
KAUZ*2/BOW//KAUZ/3/BABAX Sr31
CBRD-3/STORK X DICOCCOIDES Sr31
INQALAB91*2/KUKUN -
OASIS/SKAUZ//4*BCN/3/2*PASTOR -
520- BABAX/LR42//BABAX*2/3/VIVITSI -
PBW343*2/KONK Sr31
Shi#4414/Crow"S"//Azd Sr3l
SW89.5181/KAUZ Sr31
MUNIA/3/RUFF/FGO//YAV79/4/PASTOR Sr31
PIN/BOW//OPATA*2/3/CROC_1/AE.SQUARROSA (224)//OPATA Sr31
VORONA/CNO79//KAUZ/3/MILAN Sr31
KAUZ/PASTOR Sr3l
OMBU/ALAMO//MAHOOTI/3/1-66-22 Sr31
OMBU/ALAMO//KAV/3/PASOR/SORKHTOKHM.. Sr31

PORTO-7
PLATA-1/SNM//PLATA-9
SOOTY-9/RASCON-37
AUK/GUIL//GREEN
RASCON-37/BEJAH-7
RASCON-37/BEJAH-7
Ombu/Alamo//Mahooti/3/1-66-22
Ombu/Alamo//Alvd/3/Kauz/Stm
GF-gy54/Attila

Sakha 8/Darab#2//1-66-22

Gk zombor/Zrn
1-66-22/3/GUP/BGY//kauz
OMBU/ALAMO//ALVD/3/1-66-22
SAKHA 8/DARAB#2//1-66-22
Bezostaya

Bolany

LR34
H **

LR34

LR34

LR34

LR34
LR34

MIS
MIS
MIS
MIS
MIS
MIS
LR34
LR34

LR34

LR34
LR34
LR34
LR34
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Table 2. Molecular markers, primer sequences, expected fragment sizes and PCR conditions to identify DNA marker linked for rust
resistance genes in Iranian wheat genotypes

Genome Forward/Reverse Expected Size

Gene location  Primer Name  Sequence of primer (5'-3") Present Absence PCR Condition
STS638-L ACAGCGATGAAGCAATGAAA

Lrpo/Sris 7TAL STS638-R GTCCAGTTGGTTGATGGAAT 540 bp 940C/3min.; 40 cycles (940C /1 min; 580C/1 min; 720C/2 min); 720C/10 min
Sr24#12-F CACCCGTGACATGCTCGTA 940C/3min.; touchdown step (7 cycles, 10C down each cycle )

Lr24/Srog 3DL Sr24#12-R AACAGGAAATGAGCAACGATGT 500 bp (940C/30s; 650C/30s; 720C/40s);30 cycles (940C/30s; 580C/30s; 720C/40s) 720C/10min
Lr25F20 CCACCCAGAGTATACCAGAG

Lrys 4BS Lr25R19 CCACCCAGAGCTCATAGAA 1800 bp 940C/3min.; 36 cycles (940C/1min; 580C/1min; 720C/2min ); 720C/10min
Tag95F CTCTGTGGATAGTTACTTGATCGA 940C/3min.; 30 cycles (940C/30s; 550C/1min; 720C/70s); 250C/2min

Lrp6/Sr3i/Yre/Pmg Lbl Tag95R CCTAGAACATGCATGGCTGTTACA 1200 bp
SCS421570-1  ACAAGGTAAGTCTCCAACCA

Lras 4AL SCS421570-2  AGTCGACCGAGATTTTAACC 570 bp 940C/2min.; 35 cycles (940C/1min; 600C/1min; 720C/1min); 720C/7min
IPY10-R GTGACCTCAGGCAATGCACACAGT 940C/3min.; 15 cycles (940C/1min; 600C/1min; 720C/2min);

Ly 7DS Lr29F24 GTGACCTCAGAACCGATGTCCATC 900 bp 25 cycles (940C/1min; 570C/1min; 720C/2min) 720C/10min
csLV34F GTTGGTTAAGACTGGTGATGG

Lras/Yrig/Pmag/Ltn, 7DL csLV34R TGCTTGCTATTGCTGAATAGT 150 bp 229 bp 940C/3min.;45 cycles (940C/15s; 580C/15s; 720C/15s); 720C/10min
Sr39F AGAGAGAGTAGAAGAGCTGC

Lr3s/Srag 2B Sr39R AGAGAGAGAGCATCCACC 900 bp 940C/3min.; 35 cycles (940C/1min; 600C/1 min; 720C/2min); 720C/10min
VENTRIUP AGGGGCTACTGACCAAGGCT

Lraz/Yry7/Srag 2AS LN2 TGCAGCTACAGCAGTATGTACACAAAA 259 bp 940C/1min.; 30 cycles (940C/45s; 650C/30s; 720C/1 min); 720C/7min
Sr26#43-F AATCGTCCACATTGGCTTCT

Sra 6 AL Sr26#43-R CGCAACAAAATCATGCACTA 207 bp ( Present ) 940C/3min.; 35 cyeles (940C/1min; 600C/1min; 720C/2min); 720C/10min
BE518379-F  AGCCGCGAAATCTACTTTGA

Sl BE518379-R  TTAAACGGACAGAGCACACG 303 bp (Absence ) 940C/3min.; 35 cycles (940C/1min; 600C/1min; 720C/2min); 720C/10min

WA
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Fig. 1. Amplification the specific marker of rust resistance gene LIy in wheat
genotypes(ladder: 100-bp)
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Fig. 2. Amplification the specific marker of rust resistance gene Lr,4/Srasin wheat
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Fig. 3. Amplification the specific marker of rust resistance gene Lrs/Srai/Yrg in wheat
genotypes
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Fig. 4. Amplification the specific marker of rust resistance gene Lrg7/Srag/Yri7 in
wheat genotypesand two positive controls
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Fig. 5. PCR products from wheat cultivars using cSLV34 F and R primers

M: 100-bp ladder;a: The larger amplification product (229 bp) corresponds to csLV34a size marker; b:
the smaller product (150 bp) 1s the csLV34b allele; h:heterozygote; mis: missing band
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