Agnieszka Zmienko, J Mol Genet Med 2016, 10:3 (Suppl)

con'erenceseries com http://dx.doi.org/10.4172/1747-0862.C1.012
.

6™ International Conference on

Genomics & Pharmacogenomics

September 12-14, 2016 Berlin, Germany

Multiallelic copy number variations of MSH2-AT3G18530-AT3G18535 genes in Arabidopsis thaliana: In-
depth analysis of genotypes, mechanisms leading to their formation and the functional implications

Agnieszka Zmienko' 2
'Polish Academy of Sciences, Poland
2Poznan University of Technology, Poland

Copy number variations (CNVs) are intraspecies duplications/deletions of large DNA segments (>1 kb). Because of the ability to
alter the gene structure or copy number CNVs may influence gene expression and by the dosage effect, the interaction of gene
products within the protein and metabolic networks. Such alterations may have no phenotypic effect, but often they account for
adaptive or maladaptive traits and contribute to genome evolution or phenotypic variation. We adopted two experimental techniques,
multiplex ligation-dependent probe amplification and droplet digital PCR to measure the copy number of specific sequences in
Arabidopsis thaliana. With those approaches we performed an in-depth analysis of a complex multiallelic CNV encompassing 3
neighboring genes (MSH2, AT3G18530 and AT3G18535). We evaluated the gene copy numbers in a large population of 189 A. thaliana
ecotypes and analyzed the CNV breakpoints and the flanking regions. Based on the sequence data and eco-geographical distribution
of AT3G18530-AT3G18535 deletion and duplication genotypes we created a model of non-allelic homologous recombination
(NAHR) mediated by low copy repeats flanking the two genes. We propose that the observed dupl-2 and del-2 genotypes originate
from reciprocal products of interchromatidial/interchromosomal NAHR. Furthermore, we performed gene expression studies to
evaluate the possible consequences of CNV on the evolution and functionality of MSH2, AT3G18530 and AT3G18535 genes. In light
of those data, the perspectives of utilizing natural CNV phenomenon for functional gene analysis will be discussed.
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