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POLYMORPHISM OF y-GLIADIN LOCI Gli-A1, Gli-B1 and
Gli-D1 IN BREAD WHEAT VARIETIES THAT HAVE DIFFERENT
ELECTROPHORETIC VARIANTS OF GLIADINS

Collection of 44 bread wheat varieties (7riticum aestivum L.) from different
countries that have been characterized by different electrophoretic specters of allelic
variants of gliadins by E. Metakovsky [2018] were analyzed by using PCR with al-
lele-specific primers, which were recommended Zhang et al. [2003] for Gli-A1,
Gli-B1, Gli-D1 loci.

We have revealed — three different amplification fragments with primers to
Gli-B1.1 allele and five fragments with primers to G/i-B1.2 allele among tested va-
rieties.

For wheat varieties with allelic variant of gliadins — G/i-B1b and Gli-BIn the
amplification fragment 369 bp was detected with the primers to G/i-B1.1 allele; the
Gli-B1q allelic variant of gliadin was corresponded to amplification fragment — 375
bp. For wheat varieties with Gli-B1i, Gli-Blj, Gli-BIm, Gli-Blo, Gli-BlIr electro-
phoretic allelic variants of gliadins we have detected 400 bp amplification fragment
with primers to G/i-Bl.1 allele. Wheat varieties that have G/i-BIf allelic variant
of gliadins also have fragment of amplification 397 bp according to PCR with al-
lele-specific primers to G/i-B1.2 allele. In our experiment the Gli-B1d allelic variant
of gliadins was corresponded to fragment of amplification 409 bp that have been
developed with primers to G/i-B1.2 allele, but Polischuk et al. [2010] have shown
that Gli-Bld corresponded to G/i-B1.1 allele. The Gli-Ba and Gli-BIp allelic vari-
ants of gliadins correspond to 21 bp and Gli-Ble allelic variant of gliadins match to
391 bp PCR-fragment, which have been developed in allele-specific PCR with prim-
ers to Gli-B1.2 allele. For wheat varieties with G/i-Blc allelic variant of gliadins
amplification fragments 400 bp or 397 bp were detected and similar for varieties
with Gli-B1h we detected fragments — 400 or 409 bp with primers to G/i-B1.2 allele.
In some varieties Gli-B1g matches 400 bp fragments of G/i-B1.1 allele and for other
varieties with Gli-Blg fragment 397 bp was amplified with primers to G/i-B1.2 al-
lele. Similar situation was with Gli-B1k allelic variant of gliadins, which for number
wheat varieties was corresponded to amplification fragments 400 bp of Gli-B1.1 or
397 bp of Gli-B1.2 alleles for some other wheat varieties.

We did not reveal clear correspondence between allelic variants of gliadins and
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amplification fragments that have been developed by allele-specific PCR for Gli-41
and G/i-D1 loci among tested varieties. For the loci we have observed six heteroge-
neous varieties and seven varieties with two alleles Gli-41.1 and Gli-A1.2 together
and 12 varieties with Gli-D1.1 and Gli-D1.2 alleles together in each studied geno-
type of the variety. In this case we have used BLAST service to find sequences which
were used by Zhang et al. [2003] for primer developing and compared that sequenc-
es with another in the database. We have searched the same sequences with different
alleles of Gli-A1 and GI/i-DI loci and plenty of the similar sequences with some
different mutations. But the most interesting results we have got for Gli-A1 locus.
We have found a big sequence MG560140.1 (5335195 bp) published by Huo et al.
[2018], which include two copies of Gli-A1.1 allele sequence, that amplified in PCR
and EF426565.1 (157918 bp) published by Gao et al. [2007] containing Gli-A1.1
and Gli-A1.2 sequences together. It could be the reason why we have observed two
alleles together in some varieties. But for G/i-D1 locus we did not found analogous
big sequences.

References

1. Gao S., Gu Y.Q., et al. Rapid evolution and complex structural organization in genomic regions
harboring multiple prolamin genes in the polyploid wheat genome // Plant Mol Biol. — 2007.
—Vol. 65. —P. 189-203. DOI: 10.1007/s11103-007-9208-1.

2. Huo N., Zhang S. et al. Gene Duplication and Evolution Dynamics in the Homeologous Regions
Harboring Multiple Prolamin and Resistance Gene Families in Hexaploid Wheat (electronic
resource) // Front Plant Sci. — 2018. — Vol. 23. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/29875781.

3. Zhang W. Identification of SNPs and development of allele-specific PCR markers for
y-gliadin alleles in Triticum aestivum / W. Zhang, M. C. Gianibelli, Ma L. Rampling, K. R. Gale
// Theoretical and Applied Genetics. —2003. — Vol. 107. — P. 130—138.

4. Metakovsky E. A. catalog of gliadin alleles: Polymorphism of 20" century common wheat
germplasm / E. Metakovsky, V. Melnik, M. Rodriguez-Quijano, V. Upelniek, M. Carrillo //
The Crop Journal. — 2018. — Vol. 6. — P. 628—641.

5. Polischuk A. M. Analysis of varieties and near-isogenic lines of bread wheat by PCR with allele-
specific primers to G/i-1 and Glu-3 loci / A. M. Polischuk, S. V. Chebotar, O. M. Blagodarova [et
al.] // Cytology and genetic. — 2010. — Vol. 6. — P. 22-31.

176



