90 AHIPEEBA u np.

3WMHOBOTO B3aUMOJIEHICTBUSI B TIPUCYTCTBUU MYTallUii B
MBIIIEUHBIX O€IKax, CBSI3aHHbIX C BPOXIEHHBIMU MUO-
NaTUsIMU, YTO MOKa3aHO HAMU Ha TTpUMepe TPOIIOMUO-
3uHa ¢ 3ameHoii R90P, BcTpoeHHOro B MblllIedUHOE BO-
JokHo. [Tatonoruueckoe neiicteue myraru R9OP cBsi-
3aHo ¢ yBeaudyeHuem AT®a3Hoi aKTUBHOCT MUO3MHA
U OTHOCUTEJIbHOTO KOJHWYECTBa T'OJIOBOK MUO3MHA, KO-
TOpble HAXOASATCS B KOH(OpMaIIUM CUJIBHOTO CBSI3bIBA-
HUSI, TIPU MOJEIUPOBAHUM Pa3IUYHBIX CTaAUMN LIMKJa
ruapoausza AT® (Borovikov et al., 2021). OnHum u3
mIaBHBIX 3DdEKTOB MyTallMU SBJISJIOCHh CHUXKEHUE aM-
TUIMTYAbI IBUXKEHUS TOJIOBOK Muo3uHa (wiu SH1-cru-
paiy Muo3uHa) B LukKJe ruaponusa AT®. JloGaBieHue
BDM K MBIIIEYHBIM BOJIOKHAM, COIEP>KAIllMM MYTaHT-
HbIii TPOIIOMUO3MH, YACTUYHO HOPMAIM30Baji0 KOH-
(opMalMOHHbIE TIEPECTPONKU MUO3UHA, HAPYIIIEHHBIE
B MPUCYTCTBUU MYTAHTHOTO TPOMIOMMO3WHA, TTO3BOJISIS
rojloBKaM MMO3UHa 3(P(heKTUBHEE TMEPEeXOAUTb MEXIY
KOH(popMalMsiMu ¢/1aboro M CUJbHOTIO CBSI3bIBAHUS C
aktTuHoM. M3 maHHEBIX cienyeT, yro BDM MoxeT OBITh
WUCIOJIb30BaH /11 BOCCTAHOBJIEHUSI HOPMAJILHOM pery-
JISIAM B3aMMOJEHCTBUS MUO3MHA C aKTUHOM U JOJIXKEH
OBbITh MPOTECTUPOBAH B JlaJibHeli111eM Ha APYTUX MOJEb-
HBIX CUCTEMAaX U B MOJEIbHBIX XKUBOTHBIX.

ONHAHCHUPOBAHUE PABOThI

PaGoTa BeInoIHeHa TIpy (MHAHCOBOM noaaepxke PODOU
(mpoekT Ne 20-04-00523).
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Bce mpouenypbl ¢ 1a60paTOPHBIMM KMBOTHBIMHU OBLIN
MPOBEACHBI ITO ITpaBuiiaM, onoopeHHbIM KoMuccueit mo 6mo-
menuimHekoi atuke MHucturyra nuronorun PAH (Ne F18-
00380, 12.10.2017—31.10.2022).
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Influence of 2,3-Butanedione-Monoxime on the Interaction of Myosin with Actin
in Healthy and in Congenital Myopathy

D. D. Andreeva?, N. A. Rysev?, Y. S. Borovikov%, and O. E. Karpicheva® *
4[nstitute of Cytology, Russian Academy of Sciences, St. Petersburg, 194064 Russia

*e-mail: olexiya6@yandex.ru

Congenital myopathies are a heterogeneous group of human skeletal muscle disorders characterized by muscle hy-
potonia and weakness. Myopathies have a wide range of clinical phenotypes, which makes it extremely difficult to
develop approaches to their treatment. There are several pharmacological agents in clinical use or under clinical in-
vestigation for the treatment of cardiomyopathies whose mechanism of action can be used to treat congenital myop-
athies as well. One such agent is 2,3-butanedione-monoxime (BDM), a noncompetitive inhibitor of myosin AT Pase
activity used to suppress acute myocardial injury. The molecular mechanisms of inhibition of myosin by BDM in
skeletal muscle have not been studied, therefore the aim of this work was to estimate the effect of BDM on the in-
teraction of myosin with actin in the modeling of several AT Pase stages in skeletal muscle fiber, in order to assess the
prospects for the use of BDM for the treatment of congenital myopathies. We found that BDM enhances the rigidity
of myosin binding to actin when modeling weak binding forms of these muscle proteins, which can slow down the
transition of actomyosin from the AM - ADP - Pi to the AM - ADP state and is one of the reasons for the decrease in
myosin ATPase activity in the presence of BDM. When modeling successive stages of the ATPase cycle using ADP,
AMPPNP, ATPyS, and ATP, the myosin heads gradually switch to a state of weak interaction with actin. In the pres-
ence of the regulatory proteins tropomyosin and troponin in the muscle fiber, BDM does not affect the formation
of a weak form of actomyosin binding, but increases the number of myosin heads essential for force generation. BDM
can be used to increase the efficiency of myosin conformational rearrangements in the presence of tropomyosin with
the R90P mutation associated with congenital myopathy, since this reagent increases the number of myosin heads in
the muscle fiber capable of effective conformational rearrangements in the ATPase cycle and partially inhibits the

pathological effects of the mutation.

Keywords: actin-myosin interaction, regulation of muscle contraction, muscle fiber, polarized fluorescence, inhibi-
tor of myosin ATPase activity, 2,3-butanedione-monoxime, congenital myopathies
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