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Motivation and Aim: Prokaryotic-specific domains have been found in eukaryotic
organisms frequently. This event is often associated with horizontal gene transfer and
some studies have considered viruses as putative vectors for gene transfer. A previous
study identified specific eukaryotic cysteine repeats adjacent to bacteriophage
recombination sites (Attp) in the ascidian genome [1, 2]. A pattern of cysteine repeats
was retrieved and used to create an experimental set of proteins to search for
bacteriophage recombination sites in various eukaryotic genomes.

Methods and Algorithms: The work was done based on Python algorithms developed.
An experimental set of proteins was created using the cysteine pattern
C*{4,9}C*{4,9}C*{4,9}C*{4,9} CC for the study. All proteins matching the pattern in
the Uniprot Trembl database were selected. Also, control dataset was generated: for each
species from experimental dataset proteins without specific cysteine repeats were
extracted. The second experimental set - sequences of bacteriophage recombination sites
were collected earlier from the NCBI database. The resulting proteins were back-
translated into nucleotide sequences using the Entrez database. Recombination sites in
the nucleotide sequences of proteins with cysteine repeats without mismatches and
indels were searched. Attp was also searched in the control dataset.

Results: Following a cysteine pattern search, 47,622 proteins were selected from
219,174,960 Uniprot Trembl proteins at the time the database was uploaded. Out of
these, for 3,010 proteins nucleotide sequences of the genes were available. The
experimental set of bacteriophage Attp recombination sites amounted to 186 sequences
ranging from 10 to 491 nucleotides. By searching for Attp in the genes of proteins with
cysteine repeats without mismatches and indels the following results were obtained. In
1,294 sequences of 3,010 (43 %) proteins 2,700 recombination sites were found, and in
some protein genes several Attp were found. The length of the attp detected was between
10 and 16 nucleotides. Genes of proteins with cysteine repeats were obtained for 122
organisms. The control dataset consisted of one protein without a cysteine repeat for
each species. Out of 122 genes of proteins, in 17 sequences (13,9 %) we found 28 short
attp of length from 10 to 13 nucleotides.

Conclusion: Consequently, potential recombination sites of bacteriophages within genes
containing cysteine repeats were found. Compared with the control group, it can be
concluded that attp was more frequently found in the dataset containing cysteine repeats.
Further, it is necessary to search for bacterial domains in eukaryotic genes containing
recombination sites. It is reasonable to continue investigating the hypothesis of
horizontal transfer associated with bacteriophages.
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