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AHHOTAIUA

MuroxoHIpHuallbHAs Mopa MepexonaHoi nponuiiaeMoctu (MPTP) urpaer kimroueByro posih B PETyIISIIUU THOSTH
KJIeTOK U 2HepreTrdeckoro Meradonusma. @unamud C (FLNC) — akTHHCBS3BIBAIONTHI OEJIOK, YKCIIPECCHPYe-
MBIH TIPEUMYIIICCTBEHHO B CKEJICTHBIX M CepACUHBIX MbIIax. MyTaruu B reHe FLNC cBsS3aHBI ¢ pa3TMIHBEIMU
MHUOMATHSAMH U KapJUOMHOIATHSMH, BKITIOYAs IWUCTAJIbHYI0 MHOMATHIO M THUMEPTPOPHUECKYIO KapAHOMHOIIa-
trto. Ogaako pons FLNC B perymsimy MUTOXOHIPHAIbHONH (DYHKIMH W, B YaCTHOCTH, OTKpHITHS mPTP,
ocraercsi MajousydeHHoW. Hacrosmas pabora HampaBieHa Ha W3ydeHHE BIMAHUSA HokayTa (pumammuaa C Ha
otkpeiTie MPTP B MuoGmacrax C2C12 ¢ ucnonb30BaHreM MeToAa KanblienH-AM ¢ kobanmsToM. [[iist kommrdecT-
BeHHOH o1eHk! OTKpBITUS MPTP B kiterkax C2C12 aukoro tuma u ¢ HokaytoM FLNC, moiny4deHHBIM METOIOM
CRISPR/Cas9, ncnionp3oBaiu MeToA KanbiienH-AM ¢ ko6ansToM. DIyopecCeHInI0 U3MEPSITH Ha IIAaHIIIETHOM
puaepe npu AIMHAX BOMH BO30YxaeHws/Amuccuu 485/530 HM. bputo mokazaHo, 9T0 B KJIETKaX C HOKAyTOM
FLNC naOmonanoch 3HaunuTenbHOE yBenmuueHrne OTKpbIThs mPTP mo cpaBHEHMIO ¢ KIeTKamMH JWUKOTO THTIA.
Nsmenenue dayopecnennnu (AF) cocrasmmo 383.7 + 56.4 y.e. B xinerkax ¢ HokaytomM FLNC 1o cpaBHEHHIO cO
119.3 + 27.7 y.e. B KJIeTKax JAUKOTO THIIa, YTO COOTBETCTBYeT TpEéxkparHoMmy yBemmaeHuro (p = 0.0103). IIpoment
otkpeitus mMPTP yBemmumics ¢ 2.32 +0.54% no 7.11 + 0.97%. Benmnunna s¢pdexra (Cohen's d = 5.947) ykazsi-
BaeT Ha OWOJIOTMYECKH 3HAUYMMOE Pa3Inyhe MEeXIy rpymmaMd. TakuMm oOpasom, oTcyTcTBue (pumammaa C
NPUBOIUT K yBENHUYEHUIO OTKpbITUA MPTP 1o cpaBHEHHIO C IMKHM TUIIOM, YTO CBUAETEIBCTBYET O BaXKHOM
pomu FLNC B momnep>kaHuu CTaOMIIBHOCTH MUTOXOHIPUN W PETYIMPOBAHUM IPOHUIIAEMOCTH MUTOXOHIPH-
abHBIX MeMOpaH. MuToXoHApHaIbHAs TUCHYHKIMS MOXKET OBITh KIIFOUEBBIM ATOTEHETHYE CKUM MEXaHU3MOM
MEBIIIIEYHBIX 3a00J1eBaHni, CBA3aHHBIX ¢ FLNC, 4T0 OTKpBIBacT HOBBIC TEPANTEBTHICCKHE BOZMOKHOCTH.
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Abstract

The mitochondrial permeability transition pore (mPTP) is instrumental in the modulation of cellular apoptosis
and the regulation of energy metabolism. Filamin C (FLNC) is an actin-associated protein that is predominantly
expressed in skeletal and cardiac musculature. Genetic mutations within the FLNC gene have been linked to a
spectrum of myopathies and cardiomyopathies, such as distal myopathy and hypertrophic cardiomyopathy.
Nevertheless, the specific function of FLNC in the regulation of mitochondrial activity and, more specifically,
in the facilitation of mPTP opening, remains inadequately elucidated. This study is designed to explore the
impact of filamin C knockout on mPTP opening in C2C12 myoblasts through the utilization of the calcein-AM
with cobalt methodology. To quantitatively evaluate mPTP opening in both wild-type and FLNC knockout
C2C12 cells generated via the CRISPR/Cas9 technique, the calcein-AM with cobalt method was employed.
Fluorescence measurements were conducted using a plate reader at excitation/emission wavelengths of 485/530
nm. The findings indicate that FLNC knockout cells demonstrated a marked increase in mPTP opening when
juxtaposed with wild-type cells. The alteration in fluorescence (AF) was quantified as 383.7 = 56.4 a.u. in FLNC
knockout cells, in contrast to 119.3 £27.7 a.u. in wild-type cells, reflecting a three-fold escalation (p = 0.0103).
The proportion of mPTP opening elevated from 2.32 + 0.54% to 7.11 £ 0.97%. The effect size (Cohen's d =
5.947) signifies a biologically meaningful distinction between the groups. Consequently, the absence of filamin
C results in an augmented mPTP opening relative to wild type, underscoring the critical role of FLNC in
sustaining mitochondrial integrity and modulating mitochondrial membrane permeability. Mitochondrial
dysfunction may represent a pivotal pathogenic mechanism underlying FLNC-associated muscle disorders,
thereby elucidating new avenues for therapeutic intervention.
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