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COOpHUK TE3MCOB HAYYHBIX AOKIAJ0B BKIIOYAECT MaTEPHAIIbl IUICHAPHBIX JICKIWH 1 TUICHAPHBIX J0-
KJIaJI0B, CHMIIO3HAIbHBIX JOKIJIAJ0B, BEICTYIJICHUI Ha 3aCEIaHUsIX KPYTJIBIX CTOJIOB M CTEHAOBBIX JOKIa-
JIOB, TIPEJCTaBJICHHBIX Ha 00BeAMHEHHOM (opyme, BkmodaBmeM VI MexmayHapoIHyl0 KOH(QEPEHIHIO
[NOCTTEHOM 2024, XI Poccuiickuii cumnosuym BEJIKW U TTIETITUBI u Poccuiicko-kutaliCKuil KOH-
rpecc B 00J1aCTH HAyK O XHM3HU. TeMaTHKa NPeICTaBICHHBIX JOKJIAI0B OXBATHIBAET AKTYaJIbHBIC pa3/IeIIbl
CHCTEMHOW M CHHTETHYECKOH OMOJIOrMH, CTPYKTYPHOH OMOIOTHH, OMOOPTaHWYEeCKOW XHMMHH, OMOTEXHO-
JIOTH ¥ OMOJIOTUH PAaCTCHUH, MOJICKYJISIPHOM OMOJIOTHH M CMEKHBIX IUCIUIUINH. bonbioe BHUMaHue yze-
JICHO TEHOMHBIM U MYJBTHOMUKCHBIM TEXHOJIOTHSAM, TEXHOJOTHAM MOAJIEP>KaHUs ONTUMAIBHOTO 3/10pO-
Bb4, Mpo0JIeMaM aHTHOHMOTHKOPE3UCTEHTHOCTH, IM(POBBIM TEXHOJIOTHUAM B OMOMEIUIINHE, COBPEMEHHBIM
METOJIaM CO3JlaHusl JIeKapcTB. BJIOK [OKIagoB, IpPENCTaBICHHBIX B paMkax cumnozuyma BEJIKI
W IEIITUBI oxBaTbiBaeT pa3iauuHble aCHEKThI MOMCKA, BBIJICIICHUS U CUHTE3a HOBBIX MPUPOJIHBIX MeM-
TU0B U 6enkoB. [TonpobHO paccMOTpeHbI OHoTOrHYeckie (GyHKIMHA M MEXaHU3MBI JEUCTBUS NENTHAOB U
6e1KoB, PHU3NKO-XMMHUYECKHE METOABI X UCCIIEAOBaHUS, XMMUS U ON0JI0THS PepMEHTOB, OMOMHKEHEPHSI
MIETITH/IOB ¥ OEJIKOB, JICKAPCTBEHHBIE CPEJICTBA HA OCHOBE METNTHIOB U OCITKOB U IpyTUe BOTIPOCHI.

Knura paccuntana He TOJNBKO Ha CHEIHAIMCTOB, pabOTAIONINX B PA3HBIX 00JIACTIX OMOMETUIIMHCKHX
HayK, HO U Ha CTyJICHTOB, aCIPaHTOB, NIpero/iaBaTesied U HayYHBIX paOOTHUKOB, HHTEPECYIOIIUXCS MPO-
OneMamMu HayK O >KH3HH.
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MHUTOXOH/APUAJIBHASI HEOPTAHUYECKASA TMPO®OCHATA3A: CTPYKTYPHBIN B3IJ/I1/i HA KATAJIMTUYECKUE
CBOVICTBA M PETYJIALIMIO

E.B. Poauna, E.1I0. Be3nasas, C.A. Kypuiosa, H.H. Bopo6seBa

Xumuueckuii pakyabmem MI'Y um. M.B. JlomoHocosa; HUH puzuko-xumuueckoti 6uosozuu um. A.H. besnoszepckozo

MTI'Y um. M.B. /lomoHocosa, Mockea

BuannensHble MyTalMu B SIIEPHOM TeHE ppa2, KOAHPYIOIIEM MUTOXOHIPHANBHYI0 M30(opMy HeopraHHdeckod mupodocdarasbl
PPA2, BBI3BIBAIOT CEphE3HYIO TUCHYHKINIO MUTOXOHAPUI U IPUBOAT K KapAUONATONIOTHSM [1]. DTOT hepMeHT TOMOIOTHYEH IUTOILIA3-
MaTH4eCcKuM nupodocdaTazaM MUKPOOPTaHU3MOB, OJJHAKO, B OTIMYHE OT HUX, HEAOCTATOYHO H3yUeH. 3 JaHHBIX TUTEpaTyphl U3BECTHO,
yto PPA2 urpaer BaxHyI0 poib B a9p0OHOM METa00IU3Me APOXIKEH U KHUBOTHBIX M, BO3MOXHO, CIIOCOOCH B3aHMMOJICHCTBOBATH C MEM-
OpaHHBIMU KOMIUIEKCAMH MUTOXOHpHIT [2-3], ofHaKO ToYHast MeTaboIrYecKast pojlb 3TOro (hepMeHTa 10 CUX IOp He OXapaKTepHU30BaHa.
JI1st BBISICHEHUSI MOJIEKYJISIPHBIX OCHOB JIAHHOTO 3a00J1eBaHUs HE0OX0AUMO GoJiee ONHOE IIOHUMaHKue MeTabonnaeckoil pom PPA2, ee
PETYISIIHN B KJIETKE, a TAKOKE BIVSHUS KOHKPETHBIX MyTalli Ha CTPYKTYpY U QyHKIHIO hepMenTa. JlanHas paboTa HanpasiieHa Ha CTPYK-
TYypHYIO U (yHKIHOHAIBHYIO XapaKTepHCTHKY in vitro pekomOnHanTHOH PPA2 uenoseka (hPPA2) u psina ee MyTaHTHBIX BapHaHTOB,
COOTBETCTBYIOLIMX PUPOJIHBIM NIaTOTeHHBIM BapranTaM. CTpykTypa Oelka B JUHAMHUKE HCCIIeJOBaHa sl MOAENBHOM cTpyKTypsl hPPA2
1 €€ MyTaHTHBIX BAPHAHTOB METOJIOM CHUMYJISIIUK MOJIEKYIIPHON TMHAMUKH. AHAIN3 MOydEHHBIX PE3yIbTaTOB IPOJIMBACT CBET HA He-
KOTOpbIe ()yHKIMOHAIBHBIE 0COOEHHOCTH (epMeHTa, HapuMep, POPMUPOBAHUE LIEHTPA CBA3BIBAHUS cyOCTpaTa B X0JI0(hepMeHTe, ajlio-
crepuueckue 3 (HexTsl, BAMIHAE MATOTeHHBIX MyTaluid Ha cBoiictBa PPA2 u np. B pesynsrare paboTsl 0OHApY>KEHBI paHee HEH3BECTHBIE
3¢ dexTopsl pepmenta, B yucie KoTopeix NADH u rayTaTtnoH, U ncciae1oBaHbl BOZMOKHBIE MEXAaHU3MBI X JeicTBUA. B cTpykType u
nocnenoBarensHoctd hPPA2 npoanani3upoBaHsl CTPYKTypHbIE AETEPMUHAHTHI, OTIHYAIOIINE MUTOXOHIPHAIBHYIO H30)OpMy OT LIHTO-
IU1a3MaTHYeCKUX nupodocdaTas, ¥ BEICKa3aHbI IIPEIION0XKEHNS 00 MX BO3MOXKHOW POJIH.
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MITOCHONDRIAL INORGANIC PYROPHOSPHATASE: STRUCTURAL INSIGHT INTO CATALYTIC PROPERTIES AND REGULA-
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Biallelic mutations in the nuclear gene ppa2 coding mitochondrial inorganic pyrophosphatase PPA2 cause serious mitochondrial dis-
orders and lead to cardio pathology [1]. This enzyme is homologous to cytoplasmic pyrophosphatases from microorganisms but, in contrast
to the latter, is poorly characterized. According to the literature data, PPA2 is essential for the aerobic metabolism in yeast and animals and
can be involved in the protein complexes in mitochondrial membranes [2, 3]. However, the exact metabolic role of PPA2 is not established.
Characterization of the molecular basis of this pathology requires further understanding of the metabolic role of PPA2 and its regulation
in the cell, as well as how particular mutations affect PPA2 structure and function. The present work is aimed at the structural and functional
characterization in vitro of recombinant human PPA2 (hPPA2) and a number of its mutant variants corresponding to the natural pathogenic
variants. Protein structure in dynamics is studied for the model structure of hPPA2 and its mutant variants using simulation of molecular
dynamics. Analysis of the results sheds light to some functional properties of the enzyme like a formation of a substrate binding site in
holoenzyme, allosteric effects, effects of pathogenic mutations on PPA2 structure and function, etc. One of the results of this work is the
finding of novel effectors of PPA2 including NADH and glutathione. Possible mechanisms of their action is discussed. Structure and
sequence analysis of hPPA2 are analyzed to establish structural determinants of a mitochondrial isoform in comparison with cytoplasmic
pyrophosphatases, and their possible role is discussed.
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