Fine Mapping of a Quantitative Trait Loci for Wheat Resistance to Pre-harvest Sprouting Using
Genotyping-by-Sequencing (GBS)
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INTRODUCTION

Wheat pre-harvest sprouting (PHS), germination of physiologically matured
grains 1n a spike before harvesting, can cause significant reduction in wheat
end-use quality and thus 1n grain sale price. Short or no seed dormancy (SD)
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RESULTS RESULTS

Table 2. Difference (Dif) in PHS and SD ratings as reflected by a percentage of
germinated seeds between resistance (R) and susceptible (S) alleles of two SNPs and two
SSRs linked to the PHS resistance QTL on chromosome 4A.

» (GBS mapping identified two SNPs, GBS212432 and GBS109947, in the 4A
QTL region, and delimitated the QTL to a 2.9 ¢cM interval (Fig. 2).
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»Genomic DNA was extracted using the CTAB method, digested with HF-
Pstl and Mspl, ligated with barcoded adaptors and Y common adaptor, then
pooled together, and amplified by PCR (Poland et al. 2012). The PCR
product was sequenced on an Ion Proton system (Life Technologies Inc.).
»Physiologically matured wheat spikes were dried for 10 days in a
greenhouse and enclosed in the moist chamber at 22°C to evaluate sprouting
rate 1n a spike. For SD test, 50 hand-threshed kernels from each line were
germinated in a petri dish, and a weighted germination index was calculated.

»The QTL on chromosome 4A explained 26 % phenotypic variances for
both mean PHS resistance and SD (Table 1).

»Both markers Xbarc170 and GBS109947 showed the largest effect on PHS
resistance and long SD among all markers tested in both experiments (Table
1). However, combined analysis of GBS212432 and GBS109947 showed a
larger effects on both traits measured than either markers (Table 1), thus

QTL was located at a 2.91 cM interval between GBS2/2432 and
GBS109947.

Summary

» GBS can be effectively used to identify new SNP markers for QTL mapping
and cloning.

» A major QTL for PHS resistance and long SD was delimitated to a 2.9 cM
interval between SNPs GBS212432 and GBS109947.

»GBS212432 and Xbarcl70 can be used as flanking markers in marker-

Table 1. Closely linked markers, LOD values, and coefficients of determination (R?) of assisted breeding to select for 4A PHS resistance QTL.
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showed high diversity, but SNP GBS109947 had a rare allele that may not be

polymorphic in most of cultivars (Fig. 3).
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Figure 1. Frequency distributions of the mean germination rate and weighted
germination index over the 2005 and 2006 experiments for PHS resistance and SD,
respectively. The solid arrow represents Tutoumai A and the empty arrow represents
Styang 936.

»Because Xbarcl70 showed a similar effect as GBS109947 (Table 1&2) and
GBS109947 had a rare allele, GBS212432 and Xbarcl70 can be used as
franking markers for the 4A QTL 1n marker-assisted breeding.



