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Introduction. Quality traits are becoming increasingly important wheat breedir
programs due to higher standards imposed by milleakers, and consumers. Gi
protein concentration (GPC) is an important qudligjt in bread wheat, which determi
processing properties, quality of the end productgritional and market value of t
grain (1). The application of th@pc-B1 gene fromT. turgidum ssp.dicoccoides (knowr
to affect leaf senescence and nutrient retransgtotad the grain) into wheat breed
programs has the potential of improving proteimczand iron in a wide range
germplasm due to the absence of the funclialt@le in most of the commercial hexapl
cultivars (2-3).

Objectives. In this study, the effect of the wijgh¢ allele ofGpc-B1 locus on the gra
properties and breastaking quality of dough was evaluated in 64 wheathbie haploi
(DH) lines.

Material and MethodsThe samples were compared in respect of seedystpratein an
starch composition, flour yield, rheological prapes of dough, and loaf properties. -
guantitative and qualitative composition of par@cHMW- and LMW glutenin sulmwits
in grain samples was determined by capillary zdeetmphoresis (CZE). The rheologi
analyses were performed in micro-scale using 10ggnaph, 10darinograph and tt
SMS-Texture analyzer with Kieffer gluten extenstiirig.

Results. In study material tifgpc-B1 introgression was resulted in significant increia
GPC (6.2% -14.1%) across genotypes. Farinograph charactsristithe wheat flour al:
showed a significant increase in water absorptiomost genotypes, a trait known tc
highly correlated with GPC (4.6%8.4% increase relative to control material). Oe
other hand, in some genotypes the functicdBpt-B1 introgression was associatec
reduction in grain weight and flour yield. The iease in GPC associated with the NAM-
1 introgression was also paralleled with improvedtgh quality. The obtained rest
showed that dough had better properties than fitaeaecurrent parent.

Conclusions. A positive effect on several bréafting quality parameters was ¢
observed in DH lines with th&pc-B1 gene. Significant gene x environment and ge
genotype interactions for most traits stress thednfr evaluating the effect of tl
introgression in particular genotypes.
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Wheat is an important crop in most regions of the world due not only to its yield
potential and plasticity, but also to the unique viscoelastic properties of its grain storage
proteins (gluten) that can be processed into a large diversity of food products. Low-
molecular-weight glutenin subunits (LMW-GS) are redounded to dough extensibility and
gluten strength. These proteins are encoded by a multi-gene family located at the Glu-A3,
Glu-B3 and Glu-D3 loci, located on the short arms of homoeologous group 1
chromosomes. The estimated number of LMW-GS gene copies varies from 15 to 35 in
individual hexaploid wheat genotype. A large number of genes and abundant allelic
variations at Glu-3 loci and their tight linkage with gliadin genes make it difficult to
elucidate the composition and function of LMW-GS genes in bread wheat. Therefore, it is
important to develop more powerful methods to separate and characterize LMW-GS for
better understanding of their complexity and heterogeneity in compositions.

A total of 50 Polish varieties and 15 world standard varieties of wheat with specific allelic
variants LMW-GS were analyzed. For the separation of LMW-GS modern methods
capillary electrophoresis (CZE) and reversed-phase high-performance liquid
chromatography (RP-HPLC) were used. In total 52 isoforms LMW-GS encoded by 15
allelic variants of genes Glu-3 (GluA3b,df; Glu-B3a-e,h; Glu-D3a-c,e) were distinguished
in analyzed cultivars. Chromatographic and electrophoretic profiles obtained on the basis
of RP-HPLC and CZE separations of wheat LMW-GS showed a similar number of major
peaks. The results confirmed full compliance with the control varieties. During separation
by CZE protein peaks were observed corresponding to LMW-GS in the range of 9-15
minutes time. The retention times of individual LMW-GS separated by RP-HPLC were
ranged from 39-55 minutes. These data indicate the high resolution and good
repeatability of both used methods (CZE and RP-HPLC). Main disadvantage of RP-HPLC
is long retention times and high costs of the columns used for separation. On the other
hands, obtained data indicate that CZE can be a powerful and alternative tool for genetic
and proteomic studies of wheat grain proteins and fast identification or screening of
desirable LMW-GS alleles in wheat quality improvement.
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