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Motivation and Aim: Termination of translation in eukaryotes is conferred by two release
factors, eRF1 and eRF3. In baker’s yeast these factors are encoded by essential genes
SUP45 and SUP35. Despite being essential, several viable nonsense mutations in these
genes have been discovered [1, 2]. The survival of such mutants involves feedback
control of stop codon readthrough, however, the exact molecular basis remains unclear.
Methods and Algorithms: To find out the mechanisms of yeast adaptation to nonsense
mutations in the release factor genes, we performed whole genome sequencing of
100 yeast strains carrying various mutant alleles of the SUP35 and SUP45 genes (sup35-
n/sup45-n) on centromeric plasmids using [llumina HiSeq 2500. Aditionally, 13 strains
carrying sup35-n/sup45-n mutant alleles on the chromosomes were sequenced and
analyzed. The sequencing data were aligned to the reference genome of the U-1A-D1628
strain, obtained previously [3], after which the search for genetic variations and copy
number analysis were performed. The number of copies of the release factor genes was
additionally confirmed with qPCR.

Results: SNV analysis of WGS data did not show any frequent changes in the yeast
genome, which could potentially be adaptive to translation termination malfunction. At
the same time, we found a significant increase in the number of copies of plasmids
carrying sup35-n/sup45-n mutant alleles compared to wild-type alleles, which was
confirmed using qPCR. In four sequenced strains carrying the sup35-n/sup45-n alleles
as a single chromosomal copy, we found a duplication of the entire chromosome II
(containing the SUP45 gene) or a region on the chromosome IV, bearing the SUP35 gene
[4]. Interestingly, the borders of the duplicated region on chromosome IV are exactly the
same as in previously reported duplication in the sup35-222 strain, containing a
downregulating single-nucleotide substitution in the SUP35 promoter [5]. In addition,
three of the 13 strains were found to have aneuploidies on chromosomes XI and XIII,
which do not contain alleles of the release factor genes.

Conclusion: We thus conclude that increasing gene dosage of the SUP45 and SUP35
genes is a primary mechanism for increasing the survival of cells with impaired
termination of translation. The observed genomic instability which did not alter the
release factor genes copy number indicates, that other mechanisms might also be
involved, which, however, are less wide-spread.
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