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Abstract Exchange of genetic material is a key factor of evolution in bacteria,
though the mechanisms of integration of horizontally acquired genes into the
regulatory networks of the nevost remain practically unvestigatedThe present
study is devoted to analyzing this adaptation and, in particular, involvement of the
bacterial transcriptiomachinery in this proces3¥herefore, two foreign genes in

the genome oEscherichia coliK12 MG1655were substituted with their copies
taken from the genomes of presumed donor bacterium]oageterm growth of
mutant and control cultures was initiatdebllowing 2000 (for genesfmA and

4000 (for geneydh? generationsthe modified and native gemaic regions were
amplified and used for population sequencing. Spontaneous mutations were
analyzed, and it was found that substitutions of -GACA/T-pairs occurred more
frequently in the modified regions as compared to-madlified, wheread\/T Y

G/C substitutions were rareithis implies that the host genome responds to
integration of foreign genetic material with an adaptive reaction aimed to enrich the
modified region with A/Fpairs. In the course of loAgrm evolution, it may result
eitheri n A s i | e advaerseaggng withthe in/atvement of KNS a specific
suppressor of foreign genesr in the creatiorof a suitable promotewithin a
promoter islandor adequate expressiaf useful gene.
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INTRODUCTION

A specific feature of evolution in bacteria resides in the ability of prokaryotes to acquire
and assimilate genes from other organigin2]. Such exchange of genetic informatics
called horizont al transfer, in contrast to
offspring cells Most frequently horizontal transfer occuas a result of conjugation in
combination with replication, or transduction; however, euepte uptake othe free DNA
fragmens (transformation) can result itheir incorporation into the cell genomi@i 5].
Random DNA fragments containing coding and coding nucleotide sequences, parts of
genes or gene clusters can be subject to horizordakfer The length of transferred
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fragments may vary from several to several thousand base[@laiBBue to the continuous
process of gene acquisition and losesmparison of any pair of genomes from the same
species often yields significant variatidig.

Genes acquired by chance can be distinguished from host deeds peculiaritiesin
their nucleotide compositioulifferences ircodon usage frequeneydphylogenetic analysis
Suchgenomewide data assessmadsstified that a significant portiorf unctionally relevant
genes were obtained by contemporary bacteria specifically by assimilat@tierofyene$s,
9], and their acquisition in some cases promoted formation of novel spk@dies

The mechanism of foreign gene assimilation in the newomen is less clear
Nevertheless, genomic areas harboring alien genes are known to be enriched with promoter
like sequencefll], and many of them include unusual regions cgtiezmoter islandg$12i
16]. Such sequencasngingfrom 300to 1100bp in lengthwere discovered ia search for
potential promoters in th&. coli genome[12], but drew special attention owing to their
unusual functional propertiedJsing ChIP-on-chip data obtained in[17, 18], it was
established that thelandsefficiently interactwith RNA polymeraseand their ability to form
transcriptionally competent complexes was confirmed experimenfay. Still, RNA
synthesis fromisland promoters is commonly limited by formation of shorfi 19 nt)
products ([13, 16] according to the re#ts of [19]). In other words island-associated
transcriptioncomplexesperform abortive synthesjssavingsubstrate resourcder the cell
Apparently, histoglike protein HNS providesthe highest contribution to this suppression
since according t¢20] it covers up t090% of their total length13], and deletion ohns
activates the synthesis of RNAs from all the studiéahds[14]. Being a specific inhibitor of
horizontally transferred gend®1, 22], H-NS can thus utilizeA/T-rich island sequences$o
suppress the synthesis of adverse products in the cell

According to various estimationhe number ofliengenesn E. coli makes froml0 to
30% [11, 23 25], and the lower limit of this range corresponds to the numbep@moter
islandsidentified in the E. coli genome Thus, 750f 78 islandscomposed of promoters with
"%binding moduleg12] and 370 of 434 islands with mixedi-specificity [16] were located
near genes obtained &y coli in the result of horizontal transfeSincethese genes possess
conventional transcription signaiis the genomesf potential donorsit was presumed that
the formation of promotelike sites is an adaptive reaction of the genome to the introduction
of foreign genetic materialOn the one hand, the developsthndc an fAswi t ch o
expression of unwanted genes by the ability toc#itfely bind HNS repressqmwhile on the
ot her hand it can also create a promoter
regulatory networks

To confirm such a masterful combination of biological functions, one needs to prove that
the transfeof an Aadversed gene provokes evol uti
itself and its genetic environment with Apairs, which are necessary for effective binding of
both theH-NS suppressor and RNA polymera3dne present study idevoted to verifiation
of this hypothesisTwo genes, apparently originated in #Becoli genome fronSalmonella
were selected as model objecthey are associated withromoter islandsand exhibit
virtually no transcription activityTherefore t hey <can bret eddede cdeadr A u
These genes were removed from the genome and replaced hyrthiodbogouscoding
sequencedrom Salmonella having normal promoterdn May 2015 we initiated chronic
growth of the initial and mutanstrains, with daily culture passagingollowing 2000
generations in case of one recombinant strain, and 4000 generations for the other one, the
nucleotide sequences of the insertions were subjected to populational sequbeciagults
of which are discussed in the present work
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