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[IpoBeneHbl MOJEKYIISIPHO-IUHAMUYECKHE cuMyJisitiuu komiuiekcoB O0enka TSPO (PDB ID: 2MGY)
¢ HOoBeIMH JiurangamMu ['MJI-1 u 'MJI-3, a Takxe ¢ onucaHHbIMH paHee B jautTeparype PK-11195,
R05-4864 u >T(OKCHHOM, UCTIOJIH30BAaHHBIMU B KaueCTBE peepeHTHBIX MOJICKYI JIJIs BaTHUIAIUH.
Llenp wccnenoBanus — BcecTOpoHHUH aHam3 B3aumoaericteuid TSPO ¢ I'MJI-1 u 'MJI-3, orenka
U cpaBHeHME  npoduiel  CBA3BIBAHUA C  TaKOBBIMM Y  M3BECTHBIX  JIUT'AHJOB.
MonenupoBanue BoimoiaHeHo B Schrodinger (Bepcust 2024-2). AHanu3y HOJABEPrajiuch KIOYEBbIC
napaMeTpbl CTaOMJIBHOCTH M JWHAMHUKHU: CpelaHekBaaparndHoe oTkioneHue (RMSD), sueprus
cBsi3piBaHuA (AG), XapakTep u IPOJ0JIKUTEIBHOCTD MEKMOJIEKYIIIPHBIX KOHTAKTOB (TUAPO(OOHEIE,
BosopoaHsie U Ap.). [MJI-1 u I’'MJI-3 noka3anu BBICOKYIO CTaOMJIBHOCTH B Komiuiekce ¢ TSPO
(RMSD: 1-3 A). 3uauenns AG (69,74 u —67,68 Kka1/MOJIb) CBHAETENLCTBYIOT O OIaroNnpHATHOM
TEPMOJIMHAMHMKE KOMIUIeKcooOpa3zoBaHus, comocrtaBumod ¢ PK-11195 u  studoxcuHom.
[ToapoOHBI aHANMM3 MOJEKYJSIPHBIX B3aUMOJCUCTBUI BBIABHII, UTO 00a COeIUHEHUS] (OPMHUPYIOT
yCTOWYMBBIE TUAPO(OOHBIE KOHTAKTHI U BOJOPOAHBIE CBSI3U C KIOUEBBIMM aMUHOKHCIOTHBIMU
ocratkamu TSPO, Bxmouas TRP'7, LEU* u VAL?®, urparomumu 3Ha4UMyI0 poJib B CTAOMIM3aLUU
KoMmIuiekca. Bzaumogeiicteusi, hopmupyembie ' MJI-1 u I'MJI-3, neMOHCTpUPYIOT BBICOKUN YPOBEHB
COOTBETCTBUSI TPO(MHITIO CBsI3bIBaHMS W3BEeCTHBIX juraHgoB TSPO, rtakumx kak PK11195 wu
stTudokcuH. MccrnenoBaHue o0XapakTepHU30BaJO MOJEKYJSPHbIE OCOOCHHOCTH B3aUMOJIECHCTBUS
I'MJI-1 u I'MJI-3 ¢ TSPO. YcraHoBieHo, 4TO OHU (OPMHUPYIOT CTaOMIIbHBIE THIPOGOOHBIE U
BOJIOPOJIHBIE CBSI3U C KIIIOYEBBIMHM OCTAaTKaMH, a MoKa3arenau cTabuinbHOCTH U AG COMOCTaBUMBI C
PK-11195 u studoxcunom. Bpicokas yCTOWYMBOCTH KOMIUIEKCOB M OJIATOMPHUSTHBIA MPOGUITH
B3aUMOJIEUCTBUM moaTBepkaAar0T moteHuuan ['MJI-1 u I'MJI-3 s manbHEHIIUX UCCIEAOBAHUN U

pa3pabOTKN HOBBIX CPEICTB, MOAYIUPYIOUINX akTUBHOCTH TSPO.
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Molecular dynamics simulations of TSPO protein complexes (PDB ID: 2MGY) with new ligands
GML-1 and GML-3, as well as with previously described PK-11195, R05-4864 and etifoxine, used
as reference molecules for validation, were performed. The aim of the study was to comprehensively
analyze the interactions of TSPO with GML-1 and GML-3, evaluate and compare the binding profiles
with those of known ligands. The simulations were performed in Schrodinger (version 2024-2). The
key stability and dynamics parameters were analyzed: root mean square deviation (RMSD), binding
energy (AG), the nature and duration of intermolecular contacts (hydrophobic, hydrogen, etc.). GML-
1 and GML-3 showed high stability in complex with TSPO (RMSD: 1-3 A). The AG values (-69.74
and —67.68 kcal/mol) indicate favorable thermodynamics of complexation, comparable to PK-11195
and etifoxine. Detailed analysis of molecular interactions revealed that both compounds form stable
hydrophobic contacts and hydrogen bonds with key amino acid residues of TSPO, including TRP'?,
LEU* and VAL, which play a significant role in stabilizing the complex. The interactions formed
by GML-1 and GML-3 demonstrate a high level of consistency with the binding profile of known
TSPO ligands, such as PK11195 and etifoxine. The study characterized the molecular features of the
interaction of GML-1 and GML-3 with TSPO. It was found that they form stable hydrophobic and
hydrogen bonds with key residues, and the stability and AG indices are comparable to PK-11195 and
etifoxine. The high stability of the complexes and the favorable interaction profile confirm the
potential of GML-1 and GML-3 for further research and development of new agents modulating
TSPO activity.



