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Detection of Allelic Variation for Grain Hardnessin CIMMYT Common W
heats

CHEN Feng, HE Zhong-Hu, Morten Lillemo, XIA Xian-Chun

Institute of Crop Science/National Wheat Improvement Center, Chinese Academy of Agricultural Scienc
es, Beijing 100081

Abstract Kernel hardness, controlled by amajor gene Ha on the short arm of chromosome 5D, has a profound influence on
milling performance and end-use quality of common wheat (Triticum aestivum L.). puroindoline protein, expressed by Hag
ene and including puroindoline aand b (PINA and PINB), sets up the molecular and genetics basis of wheat kernel hardnes

s. Evaluation of the allelic variation of grain hardnessis beneficial to wheat quality improvement. A total of 138 CIMMY T

historical cultivars and lines from 23rd Elite Spring Wheat Yield Trial (ESWY T) and 10th Semiarid Wheat Yield Trial (SAW
YT) were examined by Single Kernel Characterization System (SKCS) and STS (sequence tagged site) marker to understand
the distribution of grain hardness and its puroindoline aleles. Modified SDS-PAGE (sodium dodecyl-sulfate polyacrylamid
e gel electrophoresis) of Triton X-114 soluble protein, 10% glycerol substituting of water for resolving gels and PDA (piper

iazine diacrylamide) substituting of N,N'-methylene bisacrylamide for gels, were used to distinguish PINA and PINB protei
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ns for identifying Pina-D1b/Pinb-D1aallele (a null mutation of puroindoline a). Both serine-codon specific and non-specific
primers were used to identify Pina-D1a/Pinb-D1b allele for confirming results of the PCR (polymerase chain reaction) ampl
ification of genome DNA. The results indicated that Pina-D1b/Pinb-D1a was the most popular genotype in the CIMMY T
common wheats, and the percentages of Pina-D1b/Pinb-D1a, Pina-D1a/Pinb-D1b and Pina-D1&/Pinb-D1a (wild type) were
85.5%, 6.5% and 8.0% in the surveyed wheats, respectively. SKCS hardness index for Pina-D1b/Pinb-D1aand Pina-D1a/Pi
nb-D1b genotypes were much higher than that for wild type Pina-D1a/Pinb-D1a. Genotype with Pina-D1b/Pinb-Dl1aallele
showed significantly higher grain hardness than Pina-D1a/Pinb-D1b alele. It was previously reported that Pina-D1a/Pinb-D
1b genotype was more desirable for milling and end products quality than Pina-D1b/Pinb-D1a genotype. Therefore, it isrec
ommend that other types of puroindoline allele mutation for reducing the negative influence of the Pina-D1b/Pinb-D1a geno
type on processing quality should be introduced in CIMMY T wheat breeding program. Meanwhile, when we introduce cul
tivarsfrom CIMMYT for the purpose of improving some wheat characters, it is necessary to fully consider the negative eff
ect of the Pina-D1b/Pinb-D1a genotype on milling and baking quality.
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