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AHHOTALMA

TpaHCKpMNLUMOHHBIM GarTop Satb1 LMpOKO aKcnpeccupoBaH B TKaHsX. Ero sKcnpeccua nokasaHa B pasfivuHbIX OTAenax
Mo3ra. 3HauMTeNbHaA 3KCrpeccua HabmiogaeTcA B HEOKOPTEKCE, ALPe LMaroHanbHOM Monockl, MUHOANEBUOHOM Tefe
1 06nacT1 NoKpLILWKK. B ciyyae BeHTpanbHoi YacTi cpegHero Mosra Sath1-no3uTMBHbIE HeMpoHbI HABNIOAAIOTCA TOMBKO
B HebonbLLOM YacTu substantia nigra, BeHTpanbHoOW 061acTU MOKPBILLKK U peTpopybpanbHoM none, Ho Sath1-no3uTusHbIe
HEMpOHbI He bbINM 06HapYMKeHbl B HAKHEM [BYXONMUU. TpaHCKPUNLMOHHBIN dakTop Satb1 3KCTEHCMBHO aKcnpeccupyeTca
B SST+-, CR+- 1 NPY+-unHTepHenpoHax, Toraa Kak B VIP+-1HTepHeMpoHax aKcnpeccus He HabnogaeTcA. Mbiwu ¢ MyTaum-
e Satb1 xapaKTepusyloTcA HEMOMHLIM OTKPLIBAHWEM FN1a3 U CHUMAIOLLUM pedeKcoM.

lMoBeaeHYecKMe TECTbI MOKa3anu, YTo Mol ¢ geneumeit Satb1 npoasnAlT AePULMT MOTOPHOW KOOPAMHALMM, NOCKONbKY
MeZJIeHHee OBUranmch o NOCKMM NepeknafmHaM 1 MeHbluee BpeMs Bbiiv CNOCO6HbI YOepHKMBaTLCA 38 METANIMYECKUIA
npoBog. B To e BpeMA AaHHble MbILLM AeMOHCTPUPOBANy MOBbLILLEHHYI0 ABUraTeNbHYI0 aKTUBHOCTb B HOBOM cpefie W no-
BbILLEHHYI0 TPEBOMHOCTb B TECTE «CBET-TEMHOTax. MHTepecHo, 4to camubl ¢ gepuumntoM Satb1 nokasanu xopowuyio 06-
yyaemocTb B Mogenu YPIIH, Torga Kak y caMoK BpeMsi 3aX0a B TEMHbIN OTCEK Ha 3Tarne BOCNPOMU3BEEHUA He 0TMYanoch
OT BPEMEHM Ha 3Tane 06y4eHNs], YTO CBUOETENLCTBYET O HApYLLUEHUM Y HUX npoLecca popMUPOBaHUA YCIIOBHOW peakLimu.

[nA aHanu3a naTTepHOB 3KCMPECCUM TEHOB, KOOMPYIOLLMX KNOYEBblE MPOTEMHKMHA3bI U BENKM, BOBMIEYEHHLIE B HeMpo-
TPaHCMMCCUIO, M3 KOpbl MO3ra B3POC/bIX CaMLOB C HenofiHoM deneument Satb1 Bblgenanm TotansHylo PHK 1 nposoguim
MLUP-aHanu3 B peanbHoM BpeMeHu. OKasanoch, 4To ypoBeHb aKkcnpeccuu reHoB pik3ca, pik3ch u pic3cg, Koaupytowmx nso-
dopmbl GpochonHO3UTUA-3-KMHA3bI, BbILLE Y MbilLel ¢ fe¢puumtom Satb1, no cpaBHEHMIO C MbiLaMM AMKOr0 TUNA. YPoBeHb
3KCMPEeCcMU reHoB, Koampytowmx npotemHkmHasy C (Prkce u Prkcg) u Ca2+/KanbMoaynuH3aBUCUMY0 NPOTEUHKUHA3Y I
(Camk2) okasancs HUe No CpaBHEHMIO C MbllaMuK AuKoro Tuna. iHTepecHo, YTo ypoBeHb 3Kcnpeccum reHos Grinl, Grin2a
u Grin2b, Kogumpylowwmx cybbeanHuubl NMDA-peienTopoB, oKasancA [OCTOBEPHO Bbille Y Mbiler ¢ aeduumtoM Satb1,
TOrga Kak akcnpeccusa Grial, kogupyiowero Glua2-cy6beanHuuy AMPA-peuenTopoB (0TBeYaloLLyto 3a NPOBOAMMOCTb pe-
uenTopa anA noHoB Ca2+), HaobopoT, cHUanack. Takon addeKT Ha aKcnpeccuio Bo36ywAaloLWMX peLenTopoB rayTamara
MOKET NPUBOAMTB K MOBbILLEHHOMY COCTOAHMIO TMNEpBO36YAMMOCTY HUBOTHBIX, 0COBEHHO Ha POHE NoJaBNIEHWA TOPMO3-
HOW KOMMOHEHTbl HEMPOTPAHCMMCCUM (CHUMKEHHDBIA YpoBeHb 3Kcnpeccumn Gabral u Gadé5/67), koaupyowmx FTAMK(A)-
peLenTop M rnytamataekapbokcunasy. YposeHb 3kcnpeccuu reHos Calb1, Calb2 u Pvalb, Kogmpytowmx Kanbumin-ceasbl-
BaloLLMe 6eIkM KanbOUHAMH, KanbpeTUHWUH M NapBanbbyMUH, TaKKe CHUMKANMCh N0 CPABHEHMIO C MblLaMM OUKOrO TUMa.

TakMM 06pa3oM, noKasaHa KoppenAuMA HapyLIeHU MOBEAEHWA W 3KCMPECCUM FeHOB, KOAMPYIOLLMX 6enku, BOBNEYEH-
Hble B pa3BWTME MO3ra U HEMpOTPAHCMMCCUIO NMpU Aeneuun TpaHKpPUNLUMOHHOro ¢aktopa Satb1. MoxkHo npepnonarars,
uTO MbILLKM C Jeneumeit Sath1 CKNOHHBI K TMNEPBO36YHKOEHWI0 U HApYLLEHUAM [BUraTeNIbHOW aKTUBHOCTM BCECTBUE Ha-
PYLLEHMWIA SKCMPECCUM MUCCe0BaHHBIX FEHOB.
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ABSTRACT

The transcription factor Satb1 exhibits widespread expression in multiple tissues and different regions of the brain. Notable
levels of expression are observed in the neocortex, the nucleus of the diagonal band, the amygdala, and the tegmental
area. In the ventral midbrain, Sath1-positive neurons are only found in a small portion of the substantia nigra, the ventral
tegmental area, and the retrorubral field, and none were detected in the inferior colliculus. The transcription factor Satb1
is highly expressed in interneurons labeled as SST+, CR+, and NPY+, but not VIP+ interneurons. In mice with the Satb1
mutation, incomplete eye opening and a constriction reflex were observed.

Behavioral tests revealed that mice lacking Sath1 exhibited deficits in motor coordination, characterized by reduced mobility
on flat bars and decreased grip strength on metal wires. In addition, these mice exhibited elevated levels of motor activity in
novel environments and heightened anxiety in the light-dark test. Satb1-deficient males demonstrated proficiency in passive
avoidance tests, while their female counterparts exhibited no significant difference in entrance time to the dark compartment
between the reproduction and learning stages, indicating an impairment in the process of conditioned response formation.
To investigate the expression patterns of genes encoding vital protein kinases and proteins associated with neurotransmission,
we extracted total RNA from the cerebral cortex of adult males with an incomplete deletion of Satb1. Real-time PCR
analysis was conducted, which revealed a higher expression level of the pik3ca, pik3cb, and pic3cg genes responsible for
phosphoinositide-3-kinase isoforms in Sath1-deficient mice compared to wild-type mice. The expression levels of genes
encoding protein kinase C (Prkce and Prkcg) as well as Ca2+/calmodulin-dependent protein kinase Il (Camk2) were lower
in comparison to wild-type mice. Satb1-deficient mice displayed notably higher expression levels of genes encoding NMDA
receptor subunits (Grin1, Grin2a, and Grin2b), whereas the expression of Gria1 (encoding the Glua2 subunit of AMPA receptors
responsible for Ca2+ receptor conductance) decreased. The influence on excitatory glutamate receptor expression can cause
hyperexcitability in animals, particularly when inhibitory neurotransmission is suppressed due to decreased Gabral and
Gadé5/67 expression encoding the GABA(A) receptor and glutamate decarboxylase. In addition, the levels of expression
for the Calb1, Calb2, and Pvalb genes responsible for encoding the calcium-binding proteins calbindin, calretinin, and
parvalbumin decreased in comparison to the wild-type mice.

Thus, a correlation was found between behavioral disturbances and expression of genes that encode proteins related
to brain development and neurotransmission after deleting the Satb1 transcription factor. Satb1-deleted mice exhibited
hyperexcitation and impaired motor activity due to impaired gene expression.
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