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Basenor ILA.M2, ITorousziosa M.YO.!, Kynycos H.C.?, Bunoxypos A1O.!
! Opaoecxuii 20cydapcmeeniviti yrusepcumem usenu H.C. Typzenesa, Open
2 Beazopodckuii 20cydapemeeHblit HayuoHaTsH bl ieenredosamenserutt yuueepcumem, beazopod

Annoramnst. B pafore paccMarpuBaeTcs pesysbTaThl MPUMEHCHHA TpenapaTa RTA408 ans
KOMMEHCALIHH MUTOXOHAPHANBHOH AUCHYHKIMM B KISTKAX KOPHI FOMOBHOTO MO3ra MBlineii Mojaeny
Gokosoro ampoTpoduyeckoro crieposza. Coracno peyisTaraM, akTHBALMS Nrf2 npuBOAKUT K NOBBIICHHIO
muToxonapuansioro myna HAJIH u cripkeHnio noiw poccTaHoBnenHoit (hopmel KodepMenTa, HTO
CBMZIETENLCTBYET 0 HOpMaMm3aLuy paboTsr komnuiexea | ABIXATENEHOH TenH MUTOXOHAPHIT.

Kiowepbie cioBa: Goxosoli amuoTpoduuecknii cknepos, FUS, muToxorpuaisabil HAIH,
RTA408, HAIH, A®K.

Bokosoii amuorpopuuecknit ckiepos (BAC) — maronmorn: HEPBHOI CHCTEMBI,
XAPAKTEPU3YIOWAsACsS THOENbI0 MOTOPHEIX HEHDOHOB, a TAKKE HSMCHEHHAMH B oTaeaax
loioBHOrO Mo3ra. OfEMM M3 MPU3HAKOB 3a00/1CBAHMS BBICTYTIACT HapyLICHHE dysxunii
Geska FUS, 9TO NPUBOAMT K YMEHBIIEHHMIO DPa3MEpOB MHTOXOHIPHH B MOTOPHBIX
lleliposax, meUUMTY aKCOHANBHOIO TPAHCTOpPTa M, KaK pPesyJbTar, YCHIIEHHIO
(\parMeHTaLHH MUTOXOHAPHIT M MPOAYKIHH ADK, a Tawke cHwkennio cuntesa AT® [1, c.
/|, Ma [aHHBI MOMEHT He CymecTBYeT S((QEKTHBHOTO JEUCHHA BAC mBuay
{1¢10CTATOYHOTO M3YUeHHA MEXaHH3MOB €ro passuTHi. Panee 1okaszano, 4T0O dKCNpCCCHi
My tanrnoro Genka FUS [1-359] accounmupoBsaHa C YBEJIHYEHHEM MHTOXOHIPHAILHOTO
MeMOpAHHOrO TOTEeHUHANA W JUC(YHKUHEH MHTOXOHAPHANBHOTO KOMITICKCA I [2], urO
jpellyer JambHeMiuero YTOYHEHHS, B TOM YMCie B LENAX MOHCKA MCPCICKTHBHBIX
JUNNCTBCHHBIX TIPENapaTos.

O6LeKToM HCCTeLOBAHUA fBJAJIACH TEPBUYHAS HEHPOrJMambHasd KyMbTypa KOpBI
LUABIIONO MO3Ma JIMHUH MBITIEH, dKCNpPEccHpyowyx abeppaHTHYIO dopmy Genxa FUS [1-

S LU [Cletkm  KOpbl  MYTAHTOB  XapaKTepH3yIOTCA — CHIDKCHHEIM — YPOBHEM
Wwiroxonypuansaoro HAJTH (57,5% oT wieToK KOpbl AHKOTO THIA (JIT)) n yBenHuyeHHOI
Sl noccranosnenHoit  Gopmsl  kodepmenta (71,6% mnpu 56,1 % y AT). 310
werennersyer o6 muruGupoBanun kommiekca | NBIXaTelbHON 1ernd, YTO NPUBOIHT
S0 K OBLILIEHHOMY YPOBHIO 00pasoBanms MHTOXOHAPHATBHBIX ADK.
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C yuerom npuBe/IeHHEIX TAHHBIX, B KAYECTRE MOTEHIMANLHO CIOCOGHONO OKasbIBal'l,
BIIMAHHC Ha MeTaboNM3M KJIETOK COCAMHEHHs Obil paccmMoTpeH mnpenapar RTA408,
MEXaHN3M MEHCTBHS KOTOPOro 3aKN0UaeTca B KOMOMHALMM AKTHBAIMH AHTUOKCHJAHTHOI'0
(axropa rtpasckpunuum Nrf2 u HHTHOMPOBAHNS  IPOBOCHATHTENBHOIO taxropa
Tpanckpuuunu NF-xB [3, ¢. 137].

Huxy6upopanue KOpbl MyTaHTHBIX KJIETOK C npenaparoM B KonueHrTpauun 50 HM B
TeUeHHe 24 4 [PUBOAMIO K TIOBBIUEHHIO MUTOXOHAPHATLHOTO yposua HAJIH (96,4 % or
knerok xopel [IT), a Taioke 3HaYMTENBHOMY CHIDKGHWMIO A0JM BOCCTAHOBIEHHOM (hopmbl
KoepmenTa (55,3 %).

Takum o6pasom, npu rHMEPIKCNPeccHH MyTaHTHOI opmer Genxa FUS [1-359]
npumenenue npenapata RTA408, aktusupylowero TpanckpunuuoHHbIil (akTop Nrf2,
obecrneunBaeT BO3BpAT MoOKa3aTelell COCTOAHMS HAJIH K KOHTPOJIBHBIM 3HAYEHHAM, UTO
MOXCCT CBHACTENBCTBOBATE O HOPManM3anuM paGorhl Kommiekca | ApixaTensHoil uemnw
MHTOXOHN/IPHH M NEPCHEeKTHBAX TpHMEHEHUs JaHHON TepareBTHYEcKoil cTpareruy Juis
sieuenns BAC,
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EFFECT OF NRF2 ACTIVATION ON MITOCHONDRIAL RESPIRATORY
CHAIN COMPLEX I ACTIVITY IN PRIMARY NEUROGLIAL CULTURE CELLS
EXPRESSING MUTANT FUS PROTEIN [1-359]
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'Orel State University named after LS. Turgenev, Orel
?Belgorod State National Research University, Belgorod

Abstract. The paper deals with the results of RTA408 drug application to compensate mitochondrial
dysfunction in cortical cells of the mouse model of amyotrophic lateral sclerosis. According to the results,
Nrf2 activation leads to an increase in the mitochondrial pool of NADH and a decrease in the proportion of
the reduced form of the coenzyme, indicating normalization of complex I of the mitochondrial respiratory

chain.
Keywords: amyotrophic lateral sclerosis, FUS, mitochondrial NADH, RTA408, NADH, ROS.

Amyotrophic lateral sclerosis (ALS) is a pathology of the nervous system
characterized by the death of motor neurons and changes in brain regions. One of the signs
of the disease is FUS protein dysfunction, which leads to a decrease in the size of
mitochondria in motor neurons, deficiency of axonal transport and, as a result, increased
mitochondrial fragmentation and production of ROS, as well as decréased ATP synthesis [1,
p. 7). Now, there is no effective treatment for ALS due to insufficient study of the
mechanisms of its development. It was previously shown that the expression of mutant FUS
protein [1-359] is associated with an increase in mitochondrial membrane "potential and
dysfunction of mitochondrial complex I [2], which requires further clarification, including
for the purpose of searching for promising drugs.

The object of the study was primary neuroglial cortical culture of a line of mice
expressing an aberrant form of FUS protein [1-359]. Mutant cortical cells are characterized
by a reduced level of mitochondrial NADH (57.5% of wild-type (WT) cortical cells) and an
increased proportion of the reduced form of the coenzyme (71.6% with 56.1% in WT). This
indicates inhibition of complex I of the respiratory chain, which also leads to an increased
level of mitochondrial ROS formation.

Considering the above data, we considered RTA408 as a compound potentially
capable of influencing cell metabolism. Its mechanism of action consists in the combination
of activation of the antioxidant transcription factor Nrf2 and inhibition of the
proinflammatory transcription factor NF-«xB [3, p. 137].

Incubation of the cortex of mutant cells with the drug at a concentration of 50 nM for
24 h resulted in an increase in the mitochondrial level of NADH (96.4 % of DT cortical
cells), as well as a significant decrease in the proportion of the reduced form of the
coenzyme (55.3 %).
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Thus, in case of hyperexpression of the mutant form of FUS protein [1-359], the use
of RTA408, which activates the transcription factor Nrf2, ensures the return of NADH state
indices to control values, which may indicate the normalization of complex I of the
mitochondrial respiratory chain and the prospects for the application of this therapeutic
strategy for the treatment of ALS.

The work was supported by the grant of the Government of the Russian Federation
Ne 075-15-2022-1095.
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