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AHHOTALMA

[ MIOKOKOPTMKOMOHbIE FOPMOHBI M3BECTHBI CBOMM Y4acTUEM B afanTaLym K pasfnyHbIM BUAAM GU3NYECKOro M NCUX03IMO-
umoHaneHoro crpecca. [pegpoHTansHan kopa ([OK) ABnAeTCA BarHOM TKaHbIO-MULLEHBIO FIIOKOKOPTUKOMOHOMO peLienTo-
pa ('P), koTopasA KoOpAMHMPYET peakLmio Ha CTpecc.

B paHHon paboTe Mbl NpoaHanusupoBanu TpaHckpuntoM MNOK caMuoB Mbiwen nuHmum C57Bl/6 ¢ onbitoM 30-AHeBHOro
XPOHMYECKOro CTpecca coumanbHblx noparkeHuin (CSDS — chronic social defeat stress), KoTopbIM 3a 6 YacoB 40 3KCTPaK-
UMM TKaHeW BBOOWMAM 2 MKr/T [AeKcaMeTa3oHa Mnn ¢pM3MOoNorMyeckuin pacteop. B pesynbtate Mbl noayunnm 4 rpynnbi:
CSDS+sal, CSDS+dex, control+sal, control+dex.

Y106l BbIABUTL ponb [P B peakumu Ha cTpecc B npedpoHTaNbHOM KOpe, Mbl MPOBENM MOUCK FeHoB, perynupyembix P,
cpean amddepeHumanbHo aKenpeccupyiowmxca reqoB (J3I) TpaHckpunToMa, ucnonb3ys onybnukoBaHHble ChiPseq akc-
NepUMeHTbI, MpoBefEHHbIe Ha [P TKaHW ronoBHOro Mo3ra rpbi3yHoB (5 HabopoB AaHHbIX). bbinv NpoaHanu3vpoBaHb! can-
Tbl CBA3bIBaHMA [P, pacnonoxeHHble B perynAaTopHbix obnactax reHoB (-5k+1 kbp ot tss). [InA panbHelwwero aHanusa
Mbl B3AnM 3023 reHa, MoeHTUPULMPOBaHHBIX Kak perynupyeMble P He MeHee yeM B 2 uccnenoBaHWAX. beino nokasaHo,
uto 320 m3 Hux akcnpeccupyloTcA B [IOK Ha 0CHOBAHMM HALUMX TPAHCKPUNTOMHBIX SAHHBIX.

B pesynbrate Mbl 06Hapy*mnm oboratueHne cantamm ceasbiBahuA [P B [1317, oTBeTMBLUMX Ha 06paboTKy AeKcaMeTa3oHOM
B KOHTpOnbHOW rpynne (control+sal vs control+dex: OddsRatio=2,17, p <0,001), a Take B CSDS (CSDS+sal vs CSDS+dex:
OddsRatio=1,86, p <0,001), Torga Kak XpoHWUYeCKMiA cTpecc caM no cebe He NPMBOAMA K 060raLLeHMI0 reHaMK, perynvpy-
eMbiMu [P. OHaKo reHbl, KOTOpble No-pa3HOMY pearvpoBanu Ha 06paboTky Aekcameta3oHoM B CSDS v KoHTpone, UMenu
bonee BbicoKoe oboralleHune reHamu-muiueHamm P (dex*CSDS: OddsRatio=2,32, p <0,01).

06wwme reHbl-muLenm P Mexxay KoHTponem n CSDS nMenu oguHaKoBoe HanpaBneHVe 3MEHEHNA IKCMPECCHU, 3a UCKIo-
yeHneM reHa Sft2d2, KooupyoLLEro Be3UKyNAPHLIA TPaHCTIOPTHBIN BENOK. 3T reHbl y4acTByIoT B cBA3biBaHWM PDZ foMeHa
(Fzd2, Mpp3), akTUBHOCTM CepyH/TpeoHUHKMHA3bI (Rpsékab, Akt2, Camkk1), akTuBHOCTM okcupopenyKTassl (Prodh, Smox).
Perynupyemeie TP rexbl, cneumduyHble ana rpynnel CSDS, xapakTepu3yloTca yyacTMeM B MPoAyKLMKU LMTOKKUHOB (Ltbp],
P2rx7, Dhx33, Hdac9, Bclé, Lgr4 v op.) v MogynauMmu XMMUYECKoW CUHaNTUYecKol nepefaum (Arc, Syt12, Cacng3 v ap.),
B TOM 4MCe KOMMOHEHTOB rnyTaMatepruyeckoro cuHanca (Magi2, Erc2, Dnml, Clstn2, Itgb1). Cneunduueckan peakums
KOHTPOJIbHOW rPpynMbl HA BBEAEHNE AeKCaMeTa30Ha CBA3aHa C M3MEHEHWEM 3KCTIPECCUU FEHOB CTPYKTYPHBIX KOMMOHEHTOB,
TaKMX KaK reHbl MeMOpaHHbIX IMnuaHbIx pagTos (Cavinl, Smpd2, Slc2al) v sKopHoro coeamHeHnsa Knetok (B4galtl, Gjbé,
Fzd4, LimkT). 14 reHoB 0@MOHCTPMUPOBANM NPOTUBOMOMOMKHYI0 peakumio Ha [P B CSDS n KoHTpone. Cpeam HWX reHbl, yya-
CTBYIOLLME B YOMHEHUM akcoHoB (Link1, Rasgrf1), cuHantuyeckoin Mopdonorum (Clstn2) v sngountose Besukyn (DnmT),
a TaKMe reHbl, HeobxoauMble ANs pereHepaumy akcoHoB (Tubb3), HeponpoTeKuumn (Hspb8) unm yuacteyloLime B peryns-
umm anonto3a (Bugalt!) n aktuBaumm Mukpornum (Cavinl).

TakvuM 06pa3oM, NyTU perynaumm reHoB-muLleHen P, Bbi3BaHHbIE COLMAnbHBIM CTPECCOM M BBEAEHMEM AeKcaMeTa3oHa
B [1OK, pa3nunyaiotcA. XpoOHUYECKMIA CTPECC NPUBEN K CreLnpUYecKUM M3MEHEHMAM perynaTopHbIx cetew [P, KoTopble 3a-
TparvBaloT NPOLIECChI, CBA3aHHbIE C GYHKLUMEN CMHANCOB M BOCMANUTENBHON peaKLumei.

KnioueBble cnoBa: rioKOKOPTUKOWMAHBIA PELEnTop; XPOHUYECKWUI CTPECC COLManbHbIX MOPaXeHWUN; QeKcaMeTasoH;
npedpoHTanbHan Kopa; RNA-seq.
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Chronic social stress alters dexamethasone
sensitivity of glucocorticoid receptor target genes
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ABSTRACT

Glucocorticoids are well-known for their role in adapting to physical and psycho-emotional stress. The prefrontal cortex
(PFC) is a crucial target-tissue for glucocorticoid receptors (GR) that coordinates the stress response.

Transcriptome sequencing was conducted on the prefrontal cortex of male C57Bl/6 mice subjected to 30 days of chronic
social defeat stress (CSDS). Prior to tissue extraction, the mice were injected with either 2 pg/g dexamethasone or saline,
resulting in four groups: CSDS+sal, CSDS+dex, control+sal, and control+dex.

The study sought to identify genes regulated by GR within the differentially expressed genes (DEG) by analyzing five public
GR ChIPseq experiments performed on rodent brain tissue. This endeavor aimed to elucidate the role of GR in the PFC stress
response. GR binding sites that were situated -5k to +1k bp from tss were categorized as regulatory regions. The closest
genes were then identified. For further analysis, 3023 genes recognized as GR-regulated by at least two studies were
selected. Of these, 320 genes were demonstrated to be expressed in the PFC based on our RNAseq data.

We found a significant increase in GR sites among PFC DEGs that responded to DEX treatment in both the control group
(control+sal vs control+dex: OR=2.17, p <0.001) and CSDS (CSDS+sal vs CSDS+dex: OR=1.86, p <0.001). However, chronic
stress alone did not result in enrichment of genes regulated by GR. Notably, genes that responded differently to DEX
treatment in CSDS and control showed a higher OR value (dex*CSDS: 0R=2.32, p <0.01).

Common GR-target genes between DEX-con and DEX-csds exhibited the same expression change direction, except for
the Sft2d2 gene, which encodes a vesicle transport protein. These genes are involved in PDZ domain binding (Fzd?2,
Mpp3), serine/threonine kinase activity (Rpséka5, Akt2, CamkkT), and oxidoreductase activity (Prodh, Smox). GR-regulated
genes specific to the CSDS group participate in cytokine production (e.g., Ltbp!, P2rx7, Dhx33, Hdac9, Bclé, Lgr4, etc.)
and modulate chemical synaptic transmission (e.g., Arc, Syt12, Cacng3, etc.), including components of the glutamatergic
synapse (e.g., Magi2, Erc2, Dnm]1, Clstn2, and Itgh1). Changes in expression of structural component genes, including those
involved in membrane raft (Cavinl, Smpd2, and Slc2aT) and anchoring junction (B4galt!, Gjbé, Fzd4, and LimkT) genes,
indicate the control group’s response to DEX treatment. A total of 14 genes showed differential regulation by GR in both
CSDS and control groups. Among these genes are those involved in axon elongation (Link1, Rasgrf1), synaptic morphology
(Clstn2), and vesicle endocytosis (OnmT). Additionally, vital genes for axonal regeneration (Tubb3), neuroprotection (Hspb8),
regulation of apoptosis (Bugalt1), and microglia activation (CavinT) are included.

In conclusion, we aimed to decipher the pathways of GR regulation triggered by social stress and DEX treatment in the PFC.
Chronic stress resulted in alterations in GR regulatory networks in the PFC that impacted processes related to synapse
function and the inflammatory response.
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