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Momuseayus u yenv. Ycrexu W JOCTUKEHUS HAYKH O JKU3HU B IIOCIEIHUE
JECATWIETUS. MO3BOJWIM CHEJaTh HPOPbIB B CO3JaHUU JIEKAPCTBEHHBIX
IIPEnapaToB MO Pa3InYHbIM HAIPABJICHUSAM, B TOM YHCJe B 001aCTH OHKOJIOTHH,
KapAMOJIOTMM U JApyrux. Bmecre ¢ TeM, CyIIECTBYIOLUIMMH IOAXOAAMU HE
yJlaeTcsl PpeluTh MpoOeMy MHOKECTBEHHOM JIEKAPCTBEHHYIO YCTOMYMBOCTH U
co3/aHusi HOBBIX 3(P(QEKTUBHBIX AHTHOAKTEPHAIBHBIX IpPENapaToB, CO3IAHUS
[pernapaToB HOBOIO IOKOJEHMsS JUIsl JICUEHUs] HEBPOJOTMYECKUX U
HEUPOJICTIPECCUBHBIX COCTOSIHUM. TpeOyroTcsi HOBBIE MOJIXOJbI IJIsi CO3/IaHUS
[penapaToB, CHUMAIOIUX T000YHbIE JEHCTBUS NP JTy4€BOM, XUMHOTEpAuu U
UMMYHOTEpanuy,  OHKo3aboseBaHuii.  [IpupogomnomoOHbIe  TEXHOJIOTHH,
OTKPBIBAIOT HOBBIE TOPU30HTHI CO3/IaHUS JIEKAPCTBEHHBIX CPEACTB HOBOIO
MOKOJICHUS, aAaNITUPOBAHHBIX K OPraHU3MY 4eloBeKka. MUKpOOHOTa KUIIICYHUKA
YeJIOBEeKa M JKMBOTHBIX SIBJIIETCSI PE3EpPBYapoOM IIOJIE3HBIX OakTepuii,
(YHKIMOHATBHBIX ~ T'€HOB, CHTHAJBHBIX  MOJIGKYJI M METabOJIHMTOB,
OINPENEeNIAIONMX TO3UTUBHBIA TOMEOCTa3 OpraHu3Ma, M clykam@as Hx
UCTOYHUKOM JUIl CO3JlaHUSl HOBBIX OHMOTEpaneBTHUECKUX IpEerapaToB
pa3IUYHOM HAIlPaBIEHHOCTH.

Memoowvt u arcopummor: B UOI'en PAH pa3zpabotan airoputm movcka reHoB U
OakTepHii, MX COJepKalINX, C 3aJJaHHBIMHU CBoicTBamMu. Pa3paboTaHbl MeTO/IbI
AKCIIPECCUN CKPUHUHTA CpeIn KOJJIEKIIUY ITAMMOB C 33JJaHHBIMU CBOWCTBaMHU.
Jlis 0TOOpaHHBIX KaHIU1aTOB IpenapaThl MPOBOAUTCS U3yUeHHE UX CBOICTB Ha
a/IeKBaTHBIX MOJIEJNIAX KYJIBTYpP KJIETOK, IPhI3YHOB.

Pesynprarel: B naGopatopuu reHetukn Mukpoopranusmos MOI'en PAH
MPOBOASATCS pabOThI O co3AaHMI0 (apMaOUOTUKOB U MMOCTOMOTHUKOB HA OCHOBE
mrammoB: Levilactobacillus brevis 47f nmns cHstus mo6GouHbIX 3(dexToB
MYKO3UTHOW MPHUPOABI TpH JydeBoit Tepamuu, Limosilactobacillus fermentum
U21 mnst koMmOuHMpOBaHHOTO JieueHus mHeBMonHuu, Bifidobacterium longum
GT15 wu Bifidobacterium adolescentis B kOMOWHHpOBaHHOW Tepamuu
JIEIPECCUBHBIX COCTOSHUM. [l KakJoro 3 Mpe;UloKeHHBIX KaHJIUAaTOB B
npenapaTbl OCYIIECTBIEH OOJBIION KOMIUIEKC HCCIENOBaHUM, B TOM 4HCIIE
OCHOBAHHBIX Ha OMUKCHBIX M TEHOMHBIX TE€XHOJIOTHSX, a TAK)KE OIpeIeIeHHBIN
LUKJT TOKJIMHUYECKUX UCCIEA0BAHUN MO UX d3PPEKTUBHOCTH U OE30MMACHOCTH.
3axnouenue: CerogHs MHKpOOHMOTa KHILIEYHUKA SIBJISETCS HCTOYHHUKOM
($bapmMaOHMOTUKOB M OCTOMOTUKOB (METAaOMOTHKOB) C HEMPOMOIYIUPYIOLIUMH,
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MMMYHOMOJIYJIUPYIOIIUMH ¥  MPOTUBOBOCHAIUTEIIBHBIMA  CBOMCTBAMHU  C
YCTAaHOBJICHHBIMU ~MEXaHU3MaMU JIEUCTBUSA, OHOJIOTUYECKH AKTHUBHBIMU
WHTPEIUCHTAMH, WX ONpENESIolmMMU. B KauecTBe MCTOYHMKA IpenapaTroB
ClIelyeT paccMaTpUBaTh HE TOJBKO MHUKPOOMOM 30POBBIX JIOCH pa3indHOro
BO3pacTa U pErHOHOB, HO M YKUBOTHBIX, BKJIFOYAs TUKUX U JIOMAITHUX )KUBOTHBIX,
myeny u T. A. KoHeuHas menp — co3naHue mpernaparoB (HapMaOMOTHUKOB U
WHTPEIUCHTOB JUISl TMPOJYKTOB NHUTAHHS, JUISL JICUCHHS W MPOPUIAKTHKU
3a0071€BaHU Pa3TUIHON ITHOJIOTHH.

Qunancuposanue: Pabora 4YacTHYHO BBIIOJHEHA B paMKax TIpaHTa
MuHucTepcTBa HaykKu W BhIciIero oOpa3zoBanusi Poccuiickoit denepanuu Ha
peaM3anuio  MacIITa0HBIX  HAYYHBIX  TPOEKTOB IO  MPUOPUTETHBIM
HaIpaBJICHUAM PA3BUTHS HAYKH M TeXHOJIOrui (mpoekT Ne 075-15-2024-638).
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Motivation and Objective: Advances and achievements in life sciences over the
past decades have led to breakthroughs in the creation of pharmaceutical products
across various fields, including oncology, cardiology, and others. However,
existing approaches have not resolved the issues of multiple drug resistance and
the development of new, effective antibacterial drugs, nor have they succeeded
in creating a new generation of drugs for treating neurological and
neurodepressive conditions. New approaches are required to develop drugs that
mitigate side effects during radiation, chemotherapy, and immunotherapy for
cancer treatment. Biomimetic technologies open new horizons for creating next-
generation drugs that are adapted to the human body. The gut microbiota of
humans and animals is a reservoir of beneficial bacteria, functional genes,
signaling molecules, and metabolites that determine positive organism
homeostasis and serve as a source for developing new biotherapeutic drugs with
various targets.

Methods and Algorithms: The VIGG RAS has developed an algorithm for
identifying genes and the bacteria containing them with specified properties.
Methods for expression screening among a collection of strains with desired
properties have been developed. For selected candidate drugs, their properties are
studied on appropriate models, including cell cultures and rodents.

Results: The Laboratory of Microorganism Genetics at VIGG RAS is working
on the development of pharmabiotics and postbiotics based on strains such as L.
brevis 47f to mitigate mucositis-related side effects during radiation therapy, L.
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fermentum U21 for combined pneumonia treatment, B. longum GT15 and B.
adolescentis for combined therapy of depressive states. A comprehensive set of
studies has been conducted for each of the proposed drug candidates, including
omics and genomic technologies, along with a series of preclinical studies on
their efficacy and safety.

Conclusion: Today, the gut microbiota is a source of pharmabiotics and
postbiotics (metabiotics) with neuromodulatory, immunomodulatory, and anti-
inflammatory properties with established mechanisms of action and biologically
active ingredients. The microbiomes of healthy individuals of various ages and
regions, as well as animals, including wild and domestic animals and bees, should
be considered sources for these drugs. The ultimate goal is to develop
pharmabiotic drugs and ingredients for food products for the treatment and
prevention of diseases of various etiologies.

Funding: This work was partially supported by a grant from the Ministry of
Science and Higher Education of the Russian Federation for the implementation
of large-scale scientific projects in priority areas of scientific and technological
development (project No. 075-15-2024-638).
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