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Anboranus

B coBpemMeHHbBIX 6MOTEXHOTIOTMUECKMX MPOIIeCCcaxX JOCTMKEHNME IKOHOMUUECKON PEHTaOeIbHOCTM BO MHOTOM OTIPENessieTCst
MCTIO/Ib30BaHMEM CTaGMIIbHBIX M BbICOKO3(GMEKTUBHBIX (epMEHTOB. DTH GMOKATAIU3ATOPHI UTPAIOT KIIIOUEBYIO POJIb B PasIMUHbIX
OTpac/sSIX MPOMBIIIUIEHHOCTH, 00eceunBast 3bGeKTUBHOE MPOBEAEHME XUMUUECKUX PEAKIMI B MIATKUX YCJIOBUSX, UTO SHAYUTETHHO
CHM’KAET SHEPro3aTparhl M MUHUMMUIUPYET 06pa3oBaHMe BPEIHbIX MMOGOYHBIX TPOAYKTOB. OCOGEHHO BakHOE 3HaueHne hepMeHTHbIe
mpernaparsl IPMOOPETAIOT B MUILIEBOM MHAYCTPUM U TIPOIeccax mepepaboTKM PacTUTENHLHOTO ChIPbst B I[EHHBIE TPOMYKTHI, TI€ OHU
TI03BOJISIIOT OCYIIIECTBIIATh CJIOKHbIE GMOXMMMUECKIE TIPEBPAIIEHNMST C BBICOKOV CIEIMMUUHOCTBIO U CENeKTUBHOCTbIO. K Takum oT-
HOCSITCST 6eJTKM, pa3pyIlaioliye Moaucaxapuabl pacTeHni, — MEeKTUHA3bI, IIeJUTI0/askl, aabda-aMmiassl. B pamMkax 310 paboThl GbuTa
M3yveHa HOBasl, paHee He OMcaHHas IesuTionasa cel7465 us TepmanbHoi ckBaxkuHbl Buparsanr (Pecr. Cesepnas Ocetuss — Aua-
Hust). MccrenoBanyie MeTareHOMHOTO KOHTUTa, COIEPSKAIIEro JaHHbBI TeH, a TAK)Ke U3yUYeHe aMUMHOKMUCIIOTHOM MOC/Ie[0BaTeTbHOCTI
cel7465 yka3bIBalOT Ha TO, UTO AaHHbI HEPMEHT IPUHAAJIEKUT HEKYIBTUBUPYEMOMY MUKpooprauusmy us Fimbriimonadales.

Abstract

In modern biotechnological processes, the achievement of economic profitability is largely determined by the use of stable
and highly effective enzymes. These biocatalysts play a key role in various industries, ensuring efficient chemical reactions under mild
conditions, which significantly reduces energy consumption and minimizes the formation of harmful by-products. Enzyme preparations
are particularly important in the food industry and in the processing of plant raw materials into valuable products, where they allow
complex biochemical transformations with high specificity and selectivity. These include proteins that destroy plant polysaccharides —
pectinases, cellulases, alpha-amylases. In the framework of this work, a new, previously undescribed cellulase cel7465 from the Birag-
zang thermal well (Rep. North Ossetia-Alania). The study of the metagenomic contigue containing this gene, as well as the study of the
amino acid sequence cel7465, indicates that this enzyme belongs to an uncultivated microorganism from Fimbriimonadales.

Ten cel7465 61 ammumduiposan ¢ metarenomuoit [JJHK u kioHnpoBaH B 3kcrpeccuonHsbiii Bektop pET28a.
Llesuttonasa 7465, mosmyueHHast B pesysibTare sKkcipeccuu B kietkax Escherichia coli, 6bi1a 0GHapyskeHa B paCTBOPUMOI
tdopme. TIporecc ounCTKY MOTyYeHHOro hepMeHTa OCYIIECTB/ISUICS B JBa 3Tala: CHavasa IPMMEHs/Iach MeTalI-XeJiar-
Has xpomaTorpadus c ucronbsoBaneMm Ni-NTA copbeHTa, 3aTeM ciefoBaia SKCKIIO3MOHHAsE Xpomarorpadus. In vitro
TECTUPOBaHMe Ha KAPOOKCU-METHUJI LIEJIJTIOI03€e TTPOAEMOHCTPUPOBAJIO CIIOCOOHOCTb OUMIIIEHHOM 11€JLTI0/a3bl 3G (EKTUB-
HO GYHKIMOHMPOBATh MPY BBICOKUX TEMIIepaTypax B pasinuHbix 3HaueHusx pH. Mccnenosanne depmenta Cel7465
BKJIIOYAJIO aHA/IM3 €r0 CTPYKTYPHBIX XapaKTEPUCTUK C MOMOIIbIO MajOyIJIOBOIO PeHTreHOBcKoro paccesiHus (MYPP)
YTO MO3BOJIMJIO OMpeneanTb GopMy U pa3Mepbl 6eTKOBOM MosieKyJibl. [lanHbie MYPP o6pabarbiBajiv B TaKeTe IIporpaMmm

* MiccnenoBaHye BHINOMHEHO B pamkax coramenust Ne 075-15-2025-012 o npegocrasnenny us demepaabHOTO 6OIKeTa rpaH-
Ta B hopmMe CyOGCHanm B LEJIIX pean3alyy HayYHOro MPOEKTa Mo, PYKOBOACTBOM IIPUBJIEKAEMOTO BEAYILErO YUEHOTO.
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ATSAS. TTonyuennas 3D-mopenb 3JIEKTPOHHONM IUIOTHOCTY MMEET IJIOOY/ISIpHYIO (GOpMY, paguyc TMpanyuy COCTaBJISLT
Rg = 21,65 A. ComocrapiieHye oTy4eHHbIX SKCIIEPUMEHTaTbHBIX JAHHBIX C PACCUMTAHHOI cTpyKTypoil Cel7465 B mpo-
rpamMmHoM nakete AlphaFold3 (54 x 51 x 50 A) ykasbiBaeT Ha Ha/IMUVe MOHOMEPHOJ IIOGY/ISIPHO (OpMbI Geska B pac-
TBOpe. Pa3paboTaHHbli MPOTOKOJ TMO3BOJSIET MEPENTH K CJIEAYIOUIEMY 3Taly CTPYKTYPHBIX MCCJIELOBAHUI METOLOM
PEHTTEHOCTPYKTYPHOTO aHa/M3a.



