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Identification of molecular markers linked to Lr34/Yr18 gene and evaluation of
resistance to leaf rust and yellow rust in wheat (Triticum aestivum L.) cultivars and
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35wl BEINE=
3y Breeding ot Reaction to Slosgs &Ko 4 2S5 Lr34 550 ey b Solis JT onsss
No. program code Pedigree ellow rust Reaction to leaf rust Alleles of linked Lr34 primers
Karaj Ahvaz snp4 snpl2 cssfrl csLV34
1 ER-90-3 Pishtaz//Lov24/Coc 75 SMR*® 10MS 0 0 0 0
2 ER-90-4 Pishtaz//Lov24/Coc 75 5R 0 0 0 0
3 ER-90-5 Pishtaz/3/Jup/Bjy"s"//Kauz"s" 5R 0 0 0 0 0
4 ER-90-6 Pishtaz//Falat/Barakat SMR 40MS 0 0 0 0
5 ER-90-7 Bow"s"/Vee"s"//1-60-3/3/Cocoraque 75/4/Chamran 10MR 0 0 0 0 0
6 ER-90-8 4771//Fkn/Gb/3/Vee "s"/Vee "s"/4/Buc "s"/5/1-66-44/6... 0 0 0 0 0 0
7 ER-90-9 IR/FR (Aldric) 0 0 0 0 0 0
8 ER-90-10 IR/FR (FD03142) 0 0 0 0 0 0
9 ER-90-11 PFAU/MILAN//FISCAL 30R 5MS 0 0 0 0
10 ER-90-12 Gv/Ald "s"/5/Ald "s"/4/Bb/Gll/Cno..../6/Marv 5R 5MS 1 1 1 1
11 ER-90-13 NAC/TH.AC//3*PVN/3/MIRLO/BUC/4/2*PASTOR 10R 0 0 0 0 0
12 ER-90-14 VORB/FISCAL 5R 0 0 0 0 0
13 ER-90-15 PRL/2*PASTOR 10MR 40MS 0 0 0 0
14 ER-90-16 SHARP/3/PRL/SARA//TSI/VEE#5/5/VEE/LIRA//... 5R 0 0 0 0 0
15 ER-90-17 WAXWING*2/TUKURU 5R 0 0 0 0 0
16 ER-90-18 WBLL1*2/BRAMBLING 10MR 0 0 0 0 0
17 WS-86-14 KAUZ/PASTOR 0 0 1 1 1 1
18 WS-87-15 PBW343%*2/KUKUNA 0 0 1 1 1 1
19 WS-88-6 Alvd/Aldan/las*2/3/Bez 0 10MS 0 0 0 0
20 WS-88-13 WAXWING*2/KIRITATI 50MS 0 0 0 0 0
21 M-87-16 KAUZ//ALTAR 84/A0S/3/PASTOR 0 5R 0 0 0 0
22 M-88-10 Alvd/Aldan/las*2/3/Bez 0 40MS 0 0 0 0
23 M-88-16 Alvand//Aldan/Ias/3/1-73-240/4/Alamoot 20MR 10MS 0 0 0 0
24 Ms-87-8 1-66-22/3/Alvd//Aldan/Ias 20MR 30MS 0 0 1 1
25 Ms-87-9 Desprez80/Rsh//1-66-22/Inia 0 30MS 0 0 1 1
26 Ms-88-8 1-66-22/Passarinho/3/Vee/Nac//1-66-22 0 30MS 1 1 1 1
27 Ms-88-16 Alborz/5/K62909/4/Cno//K58/Tob/3/Wa/5/Chen... 0 0 1 1 1 1
28 Ms-89-4 Mrn/Catbird 0 0 1 1 1 1
29 Ms-89-6 Alvd//Aldan/Ias 58/3/Kvr 0 0 1 1 1 1
30 Ms-89-7 Gv/D630//Ald"s"/3/Azd/4/Rsh/5/Kauz/Stm 10MR 30MS 1 1 1 1
31 Ms-89-8 Chamran/Kavir 0 30MS 0 0 1 1
32 Ms-89-10 T.AestxTi(La(Frkal. xGb))=(1-66-22)/5/Kauz*2/... 0 0 0 0 0 1
33 Ms-89-11 T.AestxTi(La(Frkal xGb))=(1-66-22)/5/SNH.9 0 30MS 0 0 0 1
34 Ms-89-12 Atrak/3/Chen/Aeg.sq(Taus)//BCN CMBW98... 0 0 1 1 1 1
35 Ms-89-13 Kauz*2/Opata//Kauz/3/Sakha 8/4/Tam 200 0 30MS 1 1 1 1
36 ER-C-90-4 Zrn/Shiroodi/6/Zrn/5/0Omid/4/Bb/Kal//Ald/3/... SMR 40MS 0 0 0 0
37 ER-C-90-5 Owl/Kavir/3/Owl/Vee/Nac 5R 70MS 0 0 0 0
38 ER-C-90-6 Shi4414/Crow"s"//V82187/T.aest/5/Ti/4/La/3/Fr... 10MR 0 0 0 0 0
39 ER-C-90-7 Rsh/Tam200//Alvd 0 60MS 0 0 0 0
40 ER-C-90-8 Alvd//Aldan"s"/IAS58/3/MV17/5/Kal/Bb//Cj"s"... 0 0 0 0 0 0
41 ER-C-90-9 Akn/81-130ks73h530//Vee/3/Novosadska 0 70MS 1 1 1 0
42 ER-C-90-10 Alpu 10MR 0 1 1 1 1
43 ER-C-90-11 Eudiele 5R 70MS 0 0 0 0
44 ER-C-90-12 Aldric 5R 0 0 0 0 0
45 ER-C-90-13 Fioreetto 5R 0 0 0 0 0
46 ER-C-90-14 Fdo 11042 5R 50MS 0 0 0 0
47 C-85-3 Chk"S"/Bow"s"//90Zhcong87/3/Shiroodi 0 0 0 0 0 0
48 C-85-6 MV17/Zm 0 10MS 0 0 0 0
49 C-86-3 Bloudan/3/Bb/7¢*2//Y50E/3*Kal/4/MV 17 0 60MS 0 0 0 0
50 C-86-5 Yan 7578.128//Chil/2*Stan 0 10MS 0 0 0 0
51 C-86-6 Yan 7578.128//Chil/2*Stan 0 10MS 0 0 0 0
52 C-87-6 Alvd//Aldan/Ias*2/3/Gaoland 10MR 0 0 0 0 0
53 C-87-11 Bazzwood/MV17 0 40MS 0 0 0 0
54 C-87-12 Bazzwood/MV17 0 70MS 0 0 0 0
55 C-87-18 Bilinmayen-6 0 0 1 1 1 1
56 C-88-4 Gaocogan/Cal.no.3625//Alboot 0 90MS 0 0 0 0
57 C-88-13 Gds/4/Anza/3/Pi/nan//Hys/5/Vee/Nac/6/... 0 20MS 0 0 0 0
58 C-88-14 Gds/4/Anza/3/Pi/nan//Hys/5/Vee/Nac/6/... 0 10MS 0 0 0 0
59 C-89-6 Fdo2062 0 0 0 0 0 0
60 C-89-7 Zrm*2/Gazland 0 70MS 0 0 0 0
61 C-89-15 Fdo4085 0 0 0 0 0 0
62 - Parsi 20MR 0 0 0 0 0
63 - Sivand 50MS 70MS 0 0 0 0
64 - Sirvan 20MR 0 0 0 0 0
65 - Pishtaz 0 0 0 0 0 0
66 - Morvarid 0 0 0 0 0 0
67 - Soisson 0 10MS 0 0 0 0
68 - Gascogen 0 0 0 0 0 0
69 - Gaspard 0 10MS 0 0 0 0
70 - Baz 60MS 0 0 0 0 0
71 - MV-17 (Lr34/Yr18) 10MR 0 1 1 1 1
72 - Oroum SMR 0 0 0 0 0
73 - Zareh 10MR SMR 1 1 1 1
74 - Mihan 5R 70MS 0 0 0 0
75 - Sorkhtokhm 100S 0 0 0 0 0
76 - Chamran 70MS 0 0 0 0 0
77 - Falat 80MS 0 0 0 0 0
78 - Darab#2 60MS 0 1 1 1 1
79 - Bam 0 0 1 1 1 1
80 - Sistan 0 40MS 1 1 1 1
81 - Arg 0 0 0 0 1 1
82 - Moghan 3 70MS 0 0 0 0
83 - Shiroodi 90S 0 0 0 0 0
84 - Shiraz 90S 70MS 0 0 0 0
85 - Morocco (Suc. Check) 100S 80S 0 0 0 0
18 18 22 23
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*R: Resistant; MR: Moderately resistant; MS: Moderately susceptible; S: Susceptible
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Marker Sl

Primer  $;LT

ST Jis

Primer sequence

Anealing temperature (°C)

Jlail gles

Reference )

STS-csLV34 csLV34F 5'- GTTGGTTAAGACTGGTGATGG-3' 55 Lacudah ef al.. 2006
csLV34R 5'- TGCTTGCTATTGCTGAATAGT-3' g ?
Cssfrl L34DINT9F 5“TTGATGAAACCAGTTTTTTTTCTA-3' 58 Lagudah et al., 2009
L34PLUSR 5“GCCATTTAACATAATCATGATGGA-3' "
Cssfi2 L34DINT9F 5-“TTGATGAAACCAGTTTTTTTTCTA-3' 58 Lagudah ef al.. 2009
L34MINUSR 5-TATGCCATTTAACATAATCATGAA-3' g ?
Cssfr5 (Multiplex)  L34SPF 5’-GGGAGCATTATTTTTTTCCATCATG-3'
L34DINT13R2 5’-ACTTTCCTGAAAATAATACAAGCA-3' 53 Lacudah ef al.. 2009
L34DINT9F 5’-TTGATGAAACCAGTTTTTTTTCTA-3' g ?
L34MINUSR 5’-TATGCCATTTAACATAATCATGAA-3'
caml camlF 5“TGGCATGAGAAGAAAGCGTA-3' 53 Dakouri et al .2010
camlR 5-CCGCTACCGCAGTAATGTCT-3' >
cam2 cam2F 5'-GACAACAAACAGGACCTGGCACT-3' 53 Dakouri ef al .2010
cam2R 5'“CACCCAAAGAGAAGGAACCA-3' >
caml1 caml1F 5'-CCAGGGTGCATCCCAAGTA-3' 53 Dakouri ef al .2010
camlIR 5“ACCGAAAGTGTTTTGGAGTG-3' >
caml6 caml6F 5“AACAATGAATACCCTAGCAGAGC-3' 53 Dakouri et al .2010
caml6R 5“CGAACGCGTGGTTGTCAT-3' >
cam23 cam23F 5“CGGCCCTGAAAATCGTACT-3' 53 Dakouri et al .2010
cam23R 5“CATGTATGGTGCGTGCTTGT-3' >
caIND11 caIND11F 5“GTCTCCCAATCTGCATGCTC-3' 53 Dakouri ef al .2010
caINDI1R 5“TACCTCCCAAAAGCCAGTTG-3' >
caSNP4 caSNP4F 5“GCGTTTCTGTCACCAGAAGT-3' 65 Dakouri et al .2010
caSNP4R 5“AATAAACTCGCGCCTCTTGA-3' >
caSNP12 caSNP12F 5“TCCCCAGTTTAACCATCCTG-3' 65 Dakouri et al .2010
caSNP12R 5-CATTCAGTCACCTCGCAGC-3' >
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Fig. 1. Gel electrophoresis of DNA bands amplified using csLV34 marker in some of the studied wheat

cultivars/lines. M: 100 bp molecular-weight size marker and amplified DNA bands for Lr34" (150 bp) and Lr34

(229 bp) are indicated by arrows
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Fig. 2. Gel electrophoresis of DNA bands amplified using Cssfr1 marker in some of the studied wheat

cultivars/lines. M: 100 bp molecular-weight size marker and amplified DNA bands for Lr34" (517 bp) are

indicated by arrows
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Fig. 3. Gel electrophoresis of DNA bands amplified using Cssfr2 marker in some of the studied

wheat cultivars/lines. M: 50 bp molecular-weight size marker and amplified DNA bands for Lr34

(523 bp) are indicated by arrows
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Fig. 4. Gel electrophoresis of amplified products using caSNP4 marker in some of the studied wheat

cultivars/lines. M: 50 bp molecular weight size marker
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Fig. 5. Gel electrophoresis of amplified products using caSNP12 marker in some of the studied wheat

cultivars/lines. M: 50 bp molecular weight size marker
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Identification of molecular markers linked to Lr34/Yr18 gene and evaluation of
resistance to leaf rust and yellow rust in wheat (Triticum aestivum L.) cultivars and

promising lines
Ghazvini, H.', M. Sarhangi’ and F. Afshari’

ABSTRACT
Ghazvini, H., M. Sarhangi and F. Afshari. 2018. Identification of molecular markers linked with Lr34/Yr18 gene and evaluation
of resistance to leaf rust and yellow rust in wheat (7riticum aestivum L.) cultivars and promising lines. Iranian Journal of Crop

Sciences. 19(2): 108-125. (In Persian).

Leaf rust (Puccinia triticina) and yellow rust (Puccinia striiformis) are known as the most important and
prevalent diseases of wheat worldwide, causing significant losses in the world’s wheat production. Transfer of
leaf and yellow rusts resistance genes to wheat cultivars is one of the most economical and effective methods to
control of diseaseses. Lr34/Yrl8 is a resistance gene which confers a durable resistance to wheat leaf and yellow
rusts. In the recent years, several molecular markers linked to Lr34/Yri8 have been identified. In this
experiment, presence of Lr34/Yrl8 in some Iranian wheat cultivars and promising lines was evaluated under
field condition along with some recently developed molecular markers. Evaluation of plant resistance of wheat
genotypes to yellow rust and leaf rust was conducted under artificial inoculation in disease nurseries of Cereal
Research Department, SPII, Karaj and Golestan station in Ahvaz, Iran respectively, in 2014. Results of
molecular assays indicated that three markers caSNP4, caSNP12 and Cssfrl predicted presence of Lr34/Yri8
with more confidence compared to csLV34. These markers may be easily used in the genetic laboratories with
limited equipments. Based on the results of caSNP4 and caSNP12 markers, from 85 wheat genotypes, 18
genotypes had linked alleles to Lr34/Yri8 gene. Comparison of the field evaluation with results of molecular
assay indicated that most of the wheat genotypes with Lr34 gene had resistance and moderately resistant to

moderately susceptible infection responses to leaf rust and yellow rust.

Key words: Adult plant resistance, Codominant marker, Marker assisted selection, Molecular breeding and

Wheat.
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