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Introduction

Repeated experience of aggression in daily agonistic interactions leads to the development of behavioral pathology [1] similar to psychosis
which is accompanied by enhanced aggressiveness and anxiety, hyperactivity, disturbances in social recognition etc. and by changes in
neurotransmitters activity in different brain regions in male mice. It has been shown that cell proliferation (BrdU+ cells) and number of new
immature neurons (DCX+ cells) were increased in the dentate gyrus of the hippocampus in chronically aggressive males [2]. The aim of the
study was to analyze expression of genes involved in regulation of neurogenesis using RNA-Seq database in the hippocampus of male mice
with enhanced aggression due to positive fighting experience.
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The sensory contact model [3] is used to generate mice who were defeated after 21 days of agonistic interactions (defeated mice) and aggressive males
with repeated experiences of aggression accompanied by wins (winners). After three days of sensory contact the partition is removed for 10 min to allow agonistic
interactions. Undoubted superiority of one of the partners is evident within 2 or 3 daily social encounters with the same opponent. Then, every day after the test, each
defeated member of one pair is paired with a winning member of another pair behind the partition. The winners remain in their original cages.

The hippocampus was sequenced at JSC Genoanalytica (http:/genoanalytica.ru, Moscow, Russia). The mRNA was extracted using the Dynabeads
MRNA Purification Kit (Ambion, USA). cDNA libraries were constructed using NEBNext mRNA Library PrepReagent Set for lllumina (NEB, USA) following the
manufacturer's protocol. The Cufflinks program was used to estimate the gene expression levels in fragments per kilobase of transcript per million mapped reads.
The Mammalian Adult Neurogenesis Gene Ontology, (MANGO, http://mango.adult-neurogenesis.de) was used to identify the neurogenesis-related genes.
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the aggressive mice as compared to the controls. The downregulated genes were Heyl, Nog, Kdr, Rara,

Cit, Nos1, Egr1, Pou3f3, Npy, Foxg1, Neurod2, and Vgf encoded the proteins which have different

functions and some of them are transcriptional regulation factors acting as repressors. Upregulated genes were Dynlt1b, Glp1r, Spp1, Lepr, Nrp1, Tubala and
Cst3 mostly encoding different receptors. Correlation analysis revealed reliable functional interactions between expression of most downregulated genes, but not
upregulated ones. In particular, the expression of Foxg? and Heyl genes that may act as transcriptional repressors is highly correlated with each other and with
other genes.

Conclusions
These data show differentially expressed genes in aggressive male mice with activated neurogenesis in the hippocampus. We can assume that

disturbances of transcription, in particular, the Foxg7 and Heyl genes which act as the transcriptional repressors, may contribute to the increased
neurogenesis, stimulating cell proliferation which as consequence, is accompanied by growth of new neurons as was shown earlier [2]. Close
association between expression of most downregulated genes may indicate common disturbances in transcription processes in the hippocampus.
This study may be useful for understanding the molecular mechanisms of the control of neurogenesis processes in the brain.




