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Molecular Mapping of Leaf Rust Resistance Gene Lrl5 in Wheat

LI Yueting, LI Shuaijie, GAO Pu, WANG Xinhai, LIU Xiaoting, ZHAO Xinyang,

WANG Shuo, ZHANG Peipei, LI Zaifeng
(College of Plant Protection, Hebei Agricultural University, Baoding, Hebei 071000, China)

Abstract: Using resistance genes is the most effective measure to control wheat leaf rust. The wheat
leaf rust resistance gene Lrl5 showed resistance to most Puccinia triticina (Pt) races in China. Fur-
ther confirmation of the genetic characteristics and position of Lrl5 will lay a foundation for marker-
assisted breeding and gene cloning. Firstly 13 Pz races were used to test the seedling resistance line
RL6052 with Lr15. Furthermore, 257 F, plants derived from a cross between R1L6052 and the suscep-
tible cultivar Thatcher were inoculated with race PHST for resistance evaluation, and bulked seg-
regant analysis using a 16K SNP array was performed for preliminary mapping of Lr15. Finally, SSR
and STS markers were developed within the target region to construct a genetic linkage map for Lri5.
The results showed that RIL6052 was highly resistant to 12 races. Genetic analysis revealed that the ra-
tio between resistant to susceptible was 192:65 in the F, population, fitting a 3:1 ratio(xi., =0.012),
indicating monogenic dominant inheritance. Lrl5 was mapped on a 60. 16—87. 26 Mb physical interval
on chromosome 2DS in the Chinese Spring reference genome (version 1. 0) using a 16K SNP array.
More markers were developed in this interval and Lrl5 was mapped between markers ZBSF63. 7 and

STS64. 4, with a physical interval of 61.27—62. 02 Mb, and genetic distances of 0. 17 and 0. 58 cM,
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respectively. Two markers ZBSF2D63. 9 and ZBSF2D63. 92 were co-segregated with Lrl5. In this

study, the effective resistance gene Lrl5 was precisely mapped on chromosome 2DS and closely linked

markers were also developed, which laid a foundation for further cloning of this gene, and the closely

linked markers can be used for marker-assisted selection for breeding resistant cultivars.

Keywords: Wheat leaf rust resistance gene; SSR markers; Gene mapping
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Table 1 Infection types to Puccinia triticina (Pt) pathotypes

R 455 T 1 W1 /DA iR e A Infection types to Pt pathotypes
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DU 5 By 44 A T LS 2L O @) DX 70 B T A Az BN Bl g ] — 22 /N Fib 22 R Al A s B 0 B A [ 2

Two physiological races with the same four-letter designation and differentiated by suffixes @ and @ represent distinct types derived

from single-spore purification of the same physiological race.
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TGCACATGGTAATTAAACACA
CCTTCTACCTCGCATTTGAACT
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M. Marker; P1(A): RL6052(Lrl5); P2(B): Thatcher; H:
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plants. The same in Fig. 2.
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Fig. 2 Electrophoresis patterns of the STS
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Fig. 3 Genetic linkage map of the wheat leaf

rust resistance gene Lrl5
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