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Kacnaza-2, ogHa u3 cambIX 5BOJIIOLIMOHHO KOHCEPBATHUBHBIX IHMCTEHMHOBBIX MPOTEA3, NPUHUMAET
y4YacTHe B PEryJIILUU Pa3INYHBIX TUIIOB ITporpammupyemoii kiaetounoit rudenu (I1IKI): B mpornecce
aronTo3a MOXET BBICTYNAaThb B KayecTBE MHUIMATOPHOW M 3(PQEeKTOpHON Kacmasbl, CIIyKUT
HEraTHUBHBIM pPEryJsTOPOM HEKponTo3a, ¢epponTo3a U ayrodaruu. YdacThe Kacmasbl-2 B
npoueccax, He cBs3aHHbIXx c [IKI, mpencrasisier OOnpmMii MHTEpec: (epMEHT ydacTByeT B
pETyJSUN  KJIECTOYHOTO LHWKJA, TOAJEPKAaHWH TEHOMHOW CTaOMIIBHOCTH, 3allUTe KJIETOK OT
OKHCITUTEIBHOTO CTpecca U T.11. Bee 3Tu pyHKIUH ONpeieNssioT OHKOCYIPECCOPHYO POJIb (PepMEHTA.
Jis u3yuenust GyHKIMHA Kacnas3bl-2 ObUT IPOBEIEH KOHCTUTYTUBHBIM HOKAyT 3TOrO I'€Ha Y MbIIIEH ¢
nomortipto Texnojgorun CRISPR/Cas9, mo pesynbraram KOTOpOro OOHAPYXKHUJIOCH, YTO CAMKH C
TOMO3HUTOTHBIM HOKayTOM OecIiIoHbl. UTOOB! M3y4YnTh HAOIIOAaeMbIi 3G (EKT U ONpeIeTUTh POJIb
Kacnasel-2 B (PYHKIMOHHUPOBAHHHM >KEHCKOW PENPOAYKTUBHOW CHUCTEMbI, OBLIM IPOBEICHBI
nonHotpanckpunromHoe PHK-cekBennpoBanune (RNA-seq) u PHK-cekBeHHpoBaHUE €AMHHYHBIX
wietok (Sc-RNA-seq). Tak, y caMOK ¢ HOKAyTOM Kacmasbl-2 HaOJI0Aanochk: 1) CHIKEHUE ypOBHS
skcpeccun renoB Dnahb, FoxJ1, Tekt4, Dnaafl, Dnaaf3 u p73 mo qanasiv RNA-Seq; 2) cHmkenne
p21 mo pesymeratam SC-RNA-seq. IlonydeHHble AaHHBIE OBUIM BEpUGMHUIIMPOBAHBI C TTOMOIIBIO
KOJMYECTBEHHOM MOJIMMEpa3HON IeNmHOW peakuuu mocie odpatHoit Tpanckpunuuu (OT-kIILIP).
CHIKEHHE DKCIIPECCHU TeHOB, y4acTByWOUIMX B (yHKImoHupoBanuu pechudek (Dnah5, FoxJ1,
Tekt4, Dnaafl, Dnaaf3, p73), MoxeT ObITh CBA3aHO C pa3BUTHEM MIEPBUUHOM IUIMAPHOMN JUCKHUHE3UN
U SBISATHCS OJHON W3 MPUYMH WHPEPTHIBHOCTH HOKAYTHBIX caMOK. CHMKEHHE SKCIPECCHH p73,
romMoJjiora p53, TaKkXe CBSI3aHO CO CHMXKEHHUEM JKCrpeccuu P21, MHrubuTopa HMUKINH-3aBUCHUMBIX
KMHa3. BeposTHO, npu majeHun ypoBHs p2/ B TpaHyNE3HBIX KJIETKaX HOKAyTHBIX CAMOK LIUKJ HE
OCTaHABIIMBAETCA U, CIIEIOBATEIHHO, HAPYIIECH nporiece auddepeHnnanin B 60IbIINe TIOTeaTbHbIE
KJIeTKH. DT KieTku cuHte3upyroT 80% Bcero mporectepoHa. VX KONMMYECTBO CHIDKACTCS, UTO
KPUTUYHO JJIS TOAJIEpKaHUs OEpEMEHHOCTH.

Taxum 06pa3zom, B JaHHOM paboTe MbI OKA3aJIM yyacTHe Kacmasbl-2 B paboTe IIIMapHOro anmapara
U B TIporeccax KJIETOYHOW Iu(GEpeHIIMPOBKH, HApYHICHUS KOTOPBIX MOTYT TPUBOIUTH K
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Caspase-2, one of the most conserved cysteine proteases, participates in the regulation of various
types of programmed cell death (PCD): it can act as an initiator and effector caspase in the process
of apoptosis, serves as a negative regulator of necroptosis, ferroptosis and autophagy. The
participation of caspase-2 in non-PCD processes is of greater interest: the enzyme is involved in cell
cycle regulation, maintenance of genomic stability, protection of cells from oxidative stress, etc. All
these functions of caspase-2 determine its oncosuppressor role.

To study the functions of caspase-2, constitutive knockout of this gene in mice was performed using
CRISPR/Cas9 technology, which revealed that females with homozygous knockout were infertile.
To study the observed effect, we performed total RNA sequencing (RNA-seq) and single-cell RNA
sequencing (sc-RNA-seq). Thus, females with caspase-2 knockout exhibited: 1) decreased gene
expression of Dnah5, FoxJ1, Tekt4, Dnaafl, Dnaaf3 and p73 according to RNA-seq; 2) decreased
expression of p21 according to sc-RNA-seq. The data obtained were verified by reverse transcription-
guantitative polymerase chain reaction (RT-gPCR). Decreased expression of genes involved in cilia
function (Dnah5, FoxJ1, Tekt4, Dnaafl, Dnaaf3, p73) may be associated with the development of
primary ciliary dyskinesia. This perturbation may be one of the causes of infertility in knockout
females. The decreased expression of p73, a homolog of p53, is also associated with decreased
expression of p21, an inhibitor of cyclin-dependent kinases. It is likely that when p21 levels fall in
the granulosa cells of knockout females, the cycle does not stop. Therefore, they don’t differentiate
into the large luteal cells that synthesize 80% of all progesterone. The number of these cells decreases
that is critical for the maintenance of pregnancy.

Thus, we have shown the participation of caspase-2 in the functionating the ciliary apparatus and in
the processes of cell differentiation, the impairment of which can lead to infertility.
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