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Momusayus u yerv». CrpuatymcnenuduuHas nporernHTHpo3nHpocharaza STEP,
Koaupyemas reHoM PpnS, ydacTByeT B KIIIOYEBBIX CHIHAJBHBIX KacKalax HEPBHON
KJIETKH, PETYJIUPYIOLINX IPOLEecChl HEWPOIUIACTHYHOCTH, W CBA3aHA C I[IIyTamat-,
noaMuH- ¥ CEPOTOHMHEPTHYECKMMU CHCTEMaMu Mo3ra. l3BecTHa poib JaHHOM
(ocdarassl B maTorenese psjga HeHpoaereHepaTHBHBIX U MICUXWYECKUX 3a00JIeBaHMIA,
Takux Kak 0orne3Hn Anpnreiimepa, [lapkuacoHa, XaHTHHTTOHA, a TaKkkKe MU30PPEHUN
u nenpeccuu [1]. Bornee toro, uaruburop 6enka STEP oka3biBag aHKCHOIMTHYECKOE,
AQHTUATPECCUBHOC M aHTHJICIIPECCaHTHOE neucTBus [2, 3], a Takke KOPPEKTHPOBA
MOBEJICHNE JKMBOTHBIX B MOJENSAX HEHPOAEreHepaTHUBHBIX 3a00€BaHUM. DTH JaHHBIC
YKa3bIBalOT Ha BO3MOXKHOe ydactue (ocdarazer STEP B perymsuym KOTHHUTHBHBIX
¢ynkumii 1 noeaenus. Llenpro paboTel OBLIO McciIeI0BaTh BIUSHIE (PYHKIIMOHATHLHOTO
HOKayTa reHa P{pn5 Ha moBeneHne MBITIIEH.

Memoowt u ancopummul: B paboTe HCIIOB30BAIKCH MTOIOBO3PEINbIe (BO3pacT 2 MecsIa)
camipl Mblmei tunun C57BL/6 u Mbinm ¢ HokayToM rera Ptpn5 (STEP KO, Ptpn57).
VYV nuaun wmerimeii STEP KO pemenust B rene Ptpn5 mpuBomuT K paspyuieHHio
¢docdaTasHoro fomMeHa B npoaykTe reHa. [loBeieHre XKUBOTHBIX OLICHUBAJIOCH B TECTAX:
OTKPBITOE TIONE, MPHITOTHATHIN KpecTOOOpa3HbIM JTAOMPHUHT, 3aKarblBaHUE MIAPHKOB,
HOBBIM OOBEKT, pOTapoJi, BOAHBIN JIAOMPHUHT Moppuca, TpeXKaMepHBIH COIMAaTbHBIN
TECT U TECT Ha COLIMAJIbHOE B3aUMOJICHCTBHE.

Pesynsmamui: B Tecte «OTKPBITOE 10J1€)» MBIIIH C HOKayTOB reHa Ptpn5 He oTnnyanuck
OT MBILIEH JUKOrO TUIIA [0 JABUIATEIBHOM M UCCIEIOBATENBCKOM AKTUBHOCTH, HO B
TECTE KIPUIOAHATHIA KPECTOOOPa3HbIN TaOUPHUHT) OHU HPOBOAMIM OOJIbIIE BPEMEHH B
OTKPBITBIX PYKaBax, YTO TOBOPUT O CHM)KEHHOH TPEBOXKHOCTH, M Yallle CBELINBAINCH C
OTKPBITHIX PYKABOB, YTO YKa3bIBACT HA MOBBIIICHHYIO UCCIIE0BATEIbCKYIO AKTHBHOCTb.
Mpimmm STEP KO 3akanbiBaii MeHbIlE IIAPUKOB, YTO TOBOPUT O CHHXEHHOM
CTEpEOTUITHOM NOBeeHUH. B TecTe «BonHbIN 1abupunT Moppuca» Ha IPOCTPaHCTBEH-
HOE OOydYeHHe TPYIIE MBIIICH ¢ HOKayTOM B (ha3e oOyueHHsS TPeOOBAIOCH OOJbIIe
BpEeMeHH, 4TOObI HAWTH IIaTGOPMY, a Ha MATHIM KOHTPOJIBHBIN JIeHb OHU TPOBOINIIH
MEHBIIE BPEMEHH B LEJIEBON 30HE, YEM MBIIIN AUKOIO THIA. DTO TOBOPUT O MaryOHOM
BrusHUK nuchyHkuu gocharazst STEP Ha mpocrpancTBeHHyro mamsatb. Hamu He
OBLITO BBISIBIICHO BIIMSIHUSL HOKayTa reHa Ptpn5 Ha conmaibHoe MoBeJicHre, Ha MOTOPHYIO
AKTUBHOCTb B TECTE «POTAPOI» U HA MAMATH B TECTE «HOBBII OOBEKTY.

Buvigoovi: Takum oOpa3oMm, (yHKIMOHAJIBHBIM HOKayT reHa Ptpn5S ysemnumin
HCCIIE/IOBATENBCKOE U CHU3MIT TPEBOXKHOE M CTEPEOTHITHOE ITOBEICHHE MBIIeH. B To xe
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BpeMsi nucyHkuus ¢ocdarazsl STEP marybHo oTpasmmack Ha TpOCTPaHCTBEHHOM
00yYCHUY U TTAMSITH.
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Motivation and Aim: Striatal-enriched protein tyrosine phosphatase STEP, encoded by
the Ptpn5 gene, is one of the key signalling molecules regulating neuroplasticity and is
connected to the glutamate-, dopamine- and serotoninergic systems. STEP is known to
take part in the pathogenesis of a number of neurodegenerative and mental diseases such
as Alzheimer’s, Parkinson’s, Huntington’s, schizophrenia and depression [1].
Furthermore, the STEP inhibitor exerted anxiolytic, antiaggressive and antidepressant
actions [2, 3], as well as corrected pathological behavior in animal models of
neurodegenerative diseases. These data indicate possible involvement of STEP
phosphatase in the regulation of cognitive functions and behaviors. The goal of this study
was to investigate the effect of functional knockout of the Ptpn5 gene on the behavior of
mice.

Methods and Algorithms: The study was conducted on mature (2-month-old) male mice
of the C57BL/6 strain and mice with the knockout of the Ptpn5 gene (STEP KO,
Ptpn57). In the STEP KO mice, the deletion in the Ptpn5 gene leads to the destruction
of the phosphatase domain in the resulted protein. Animal behavior was assessed in
following tests: open field, elevated plus maze, marble burial, novel object, rotarod,
Morris water maze, three-chamber test and social interaction test.

Results: In the open field test mice with the knockout of the Ptpn5 gene did not differ
from wild type mice in motor and research activity, but in the elevated plus maze test
they showed reduced anxiety-like behavior and increased research activity. STEP KO
mice buried fewer marbles, suggesting decreased stereotypical behavior. In the Morris
water maze, a group of mice with a knockout on average took longer to find the platform,
and on the 5th test day they spent less time in the target area than the wild type mice.
This suggests that STEP phosphatase dysfunction has a detrimental effect on spatial
memory. We have not found any influence of the Ptpn5 gene knockout on social
behavior, motor activity in the rotarod test and memory in the novel object test.
Conclusion: Thus, functional knockout of the Ptpn5 gene increased the research activity
and reduced anxiety and stereotypical behavior in mice. At the same time, the
dysfunction of STEP phosphatase adversely affected spatial learning and memory.
Funding: This work was supported by a Basic Research Project for a Young Researcher
FWNR-2022-0010.
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