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Preliminary Mapping of the Leaf Rust Resistance Gene Lr3ka in Wheat

HE Zhongrui, XU Hao, YAN Weining, WANG Jinshuo, WANG Xinrui,ZHOU Zijie,ZHANG Peipei, LI Zaifeng
(College of Plant Protection, Hebei Agricultural University, Baoding, Hebei 071001, China)

Abstract: The known wheat leaf resistance gene Lr3ka is a seedling resistance gene exhibiting high lev-
els of resistance in China with important application potentiality. In this study, to know more infor-
mation of Lr3ka , leaf rust pathotype FHJR was used to inoculate R1.L6007 (carrying Lr3ka ), Thatch-
er and F; populations to identify the leaf rust resistance at seedling stage. Genetic analysis and molec-
ular markers were used to map Lr3ka . Results showed that RL6007 was resistant, while Thatcher
was susceptible. The F, population showed segregation, and chi-square tests confirmed the expected 1:3 ra-
tio(y*=1.362, P=0.243>>0.05), indicating Lr3ka is a recessive major resistance gene. A total of
100 SSR markers were developed according to the wheat reference sequence of Chinese Spring (IWG-
SCv2. 1), and five SSR markers, namely ZBSF6BL-5, ZBSF6BI.-12, ZBSF6B1.-61, ZBSF6B1.-99, and
ZBSF6BL-100, showed good polymorphism between parents. The five markers were used to detect
the population, Lr3ka was mapped on 6BL, flanking by SSR marker ZBSF6BL-61 and ZBSF6BI1.-99
both with genetic distance of 0. 1 ¢cM. The physical interval of Lr3ka is 716. 2—730. 7 Mb correspond-
ing to Chinese Spring reference genome sequence V2. 1. The SSR markers can be used for marker-assisted
selection(MAS), and it provided reference for the utilization of the gene.
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RL6007 Thatcher F,(R) F,(S)
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Fig. 1 Phenotypes of the RL6007, Thatcher and F,
plants inoculated with the leaf rust pathotype FHJR

F 1 BUKH B HEE £ BN FHIR RIS H
Table 1 Genetic analysis of RL6077/Thatcher F, population inoculated with leaf rust pathotype FHJR

{2 YA Infection type

R B SR B
Material Total 0 ; 1 2 3 4
RL6007 10 7 3
Thatcher 10 10
Fi 10 2 8
F, 564 52 101 55 356

2.2 %75 SSR #RIEIFE

%} RL6007 A1 Thatcher #4717 16K SNP 5
FoRE I, 45 5 R, 25 5 SNP i o5 £ E L T 7E
6BL ZL 5 f& 590~730 Mb (X [E KN, 5% dE
BRI FE 5 (RefSeq v2. 1)590 ~ 730 Mb, % Ht
700~702 Mb,710~712 Mb,715~717 Mb,730~
731 Mb Y4 & IFZ T T 100 X SSR 4rFHRic,
X EA RL6007 F1 Thatcher #EA7 6, 45 5 B R,
BT CAEEARE R 2850, 5 hlda R
ZBSF6BL-5, ZBSF6BL-12, ZBSF6BL-89 ., ZBSF6BL-
29, ZBSF6BL-99, ZBSF6BL-100, ZBSF6BL-61, 80 Xf
FRICTESEAR [ A 22 57, 13 XA 9731 2% (A
2). R 7 AHAZEER SSR Fric 7E Ye ik

M PI1P2 P1P2 P1P2 P1P2 P1P2 P1P2 P1P2 P1P2

P1. RL6007; P2: Thatcher.
B2 #B5 SSRARIC PCR &R A HEIKE
Fig.2  Electrophoresis of PCR results for part SSR markers
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NS IR 564 A F, BEARL.E5 R (R D BIR.H 264 4 HAl L, 8K 2 A5 H ZBSF6BL-100
ZBSF6BL-5 R 18 HY 140 4~ A 47,153 4~ B 47,271 W 150 4 A 77,148 4> B ¥, 264 A4S H 47, Bl gk
A~ H 7 ; ZBSF6BL-12 fg 934 5 141 4~ A 47,155 24, W Thnic kg R 3.4,
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Table 2 SSR primer sequences linked with leaf rust resistant gene Lr3ka

FRic Em5Y SAUERY| B ki
Marker Forward primer(5'—3") Reverse primer(3'—5") Anneal temperature/C
ZBSF6BL-5 GGTTCTGACAACAACTGTGAT ATATGCCGTCACAAGAGAATA 54
ZBSF6BL-12 TGTTAAAGCACTTTTCCCATA ATATGCCGTCACAAGAGAATA 55
ZBSF6BL-61 GTCGACGTCAGATAACTATGC GCAGAAGTACCAATAGTCGTG 55
ZBSF6BL-99 GGGACCCAATTTTATTTATCT GTAAGGAAGGAAGTCAGGAAG 56
ZBSF6BL-100 CGGTACCTACACTTTCTTCTTC CTTGCTTCATCAAATCAAATC 54.5

% 3 F SSR 4#Ri2 % F, (RL6077 X Thatcher) X B & i #6 U 45 2
Table 3 Results using SSR markers in F, population derived from a cross of RL6077 X Thatcher

ki R E WA GE1T Band statistics WA 1 , P
Marker Total plants A H B B Excepted ratio x
ZBSF6BL-5 564 140 271 153 0 1:2:1 1.457 0.483
ZBSF6BL-12 564 141 268 155 0 1:2:1 2.085 0. 353
ZBSF6BL-61 564 148 266 148 2 1:2-1 1.202 0. 548
ZBSF6BL-99 564 150 264 148 2 1:2:1 1. 830 0.401
ZBSF6BL.-100 564 150 264 148 2 1:2:1 1. 830 0.401

Az SPURFEAR RL6007 H# BRI 5 B: 58U R A Thatcher # BIAHF ; H. 28 & 4,
A: Fingerprinting patterns same with the resistant parent RL6007; B: Fingerprinting patterns same with the susceptible Thatcher;

H. Heterozygous.

iy T

MPIP2W1 2345678 9101IN 1213141516 1718 19 N 20 21 2223 24

e L e £ b

R16007
Thatcher

M;19T§ia;W:7J(;P]:RLGOO7; PZ:ThatCher; 1~24.F, HE,%, N:%ﬁ":o TIEJO
M: Marker; W: Water; P1: RL6007; P2: Thatcher; 1—24. F; plants; N: No sample. The same in below.
B 3 f ZBSF6BL-100 7 FARiC %Y F, B 6K 0 1% B AR ik B

Fig. 3 Electrophoresis image for screening F, population using the ZBSF6BL-100 molecular marker
‘PIP2W1 2345 6 7 89 101112 131415 16 17 18 19 20 21 22 23 24

g
E
ff

Thatcher
RL6007

g

B 4 F ZBSF6BL-99 4> F4rig ¥t F, B4 %1% B ik B

Fig. 4 Polyacrylamide gel electrophoresis image for screening F, population using the ZBSF6BL-99 molecular marker
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JE K 12,4 ¢M,Lr3ka N T 2> FHric ZBSF6BL-

Chromosome 6BL/cM

0.0 e ZBSFOBL-S
0.1 ZBSF6BL-12

ZBSF6BL-61
12.3 —ef—Lr3ka

12.4 ZBSF6BL-99 ZBSF6BL-100

61 5 ZBSF6BL-99 Z [, it FE & 58 0. 1 M,
ZBSF6BL-5 Ml ZBSF6BL-12 43 i 85 Lr3ka 12. 3
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B 5Lrdka W E WA 0.1 M, X R T i [1 &
HHIHAFY] v2. 1 716.2~730. 7 Mb [X [ ,

Chromosome 6BL/Mb

701.4 S ZBSF6BL-5
701.5 [~ ZBSFGBL-12

716.2 ZBSF6BL-61

730.7 ]~ ZBSF6BL-99
731.1=""~~ZBSF6BL-100

B 5 6BLEBK L3k BB EHEIEINYEME
Fig.5 Genetic linkage map and physical site of Lr3ka on the 6BL chromosome
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