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Momusayus u yenv: Co3nanue 3¢ GeKTUBHBIX IITAMMOB-TIPOTYIIEHTOB HEBO3MOXKHO 0€3
MPOYHOTO (YyHAAMEHTa B BHUAE KOJUIEKIIMM MHUKPOOPTAaHU3MOB, OOJIAarOIINX
OMOTEXHOJIOTUYECKUMHU CBOMCTBaMHM. [1J1s 3TOM 111 MOMUMO HAINPaBJICHHOTO ITOKCKa,
cOopa M BBIIENEHUS] MUKPOOPTaHU3MOB, HEOOXOIMMO BCECTOPOHHEE MX U3yUYCHHUE C
WCTIONIb30BaHNEM KIIACCHUECKUX M COBPEMEHHBIX HHCTPYMEHTOB, METOJIOB U TIOAXO/IOB,
B YaCTHOCTH NPOTEOMHUKH, TPAHCKPUIITOMUKH, META0OJIOMHKH U OHMOMH(OPMATHKH,
KOTOpasi MO3BOJISIET MPOBECTH aHAJIN3 MOJIYYCHHBIX JAHHBIX JUISI TIOWCKAa M CO3JIaHUS
HOBBIX 3()(PeKTHBHBIX ITAMMOB-TIPOYIIEHTOB.

Memoow u ancopummor: Kommekuuss MUKpPOOPTaHU3MOB CO37aBaiach B Pe3yJIbTare
oTOopa 00pa3loB B JKCTpEeMalbHBIX MO Temmeparype, pH, coJeHOCTH, YPOBHIO
3arpsi3HEHHsI U APYTUM TapaMeTpaM DKOCHCTeMax, PaclOiIOKEHHBIX Ha TEPPUTOPUHU
Poccuiickoii ®depepanuu. Brinenenue MHUKpPOOPraHU3MOB MIPOBOUIIOCH
KIIACCHYECKUMH MHUKPOOMOJOTHYECKMMH MeTojaMu. JlJisi ImTaMMOB  KOJIJICKIIMH
MPOBEJICHO MOJIHOTEHOMHOE CeKBeHHMpoBaHue Ha mpubope [llumina MiSeq (CIIA) ¢
MOCIEAYIONINM aHHOTHUpOBaHWEM. [IOMCK COOTBETCTBYIOIIMX T€HOB M (DEPMEHTOB,
ompejenieHNe MeTa0O0JOMHBIX M TIPOTEOMHBIX MPOQHIEH MTaMMOB MPOBEICH C
UCTIONIb30BaHMEM  KOMIUIEKCA  METOJIOB  IMPOTEOMHKH,  METabOJNOMHUKH U
OronHGOPMATHKH.

Peszynomamer: B pamMkax nanHo# paOOTHI cO3/1aHA U MTOCTOSIHHO IMOTIOTHSETCS HOBBIMHU
KyabTypamu Koekiusi MUKpOOpraHU3MOB OHOTeXHOoJIorndeckoro HazHadeHuss OUILL
Ulul" CO PAH. B nactosiiiee Bpems B kosuiekun umeercs 6osee 3000 kynbTyp, cpean
KOTOPBIX €CTh HE TOJBKO IMPEICTABUTENN Pa3NU4YHBIX (DMIYMOB, HO W JIOMEHOB. B
reHOMax WITaMMOB HaiJIeHbl TEHBl IeNIeBbIX (EPMEHTOB: aMmiIas3bl, NpPOTEasbl,
MaHHaHa3bl, KCHJAHA3bl, IIEJUIIOJA3bl, HEOOXOJMMBIC JJISi  OCYIIECTBICHHUS
COBPEMEHHBIX OHMOTEXHOJIOTHYECKHX TIporeccoB. Ha 23Tolf OCHOBE TpPOBEIEHO
KJIOHMPOBAHME LENICBBIX T€HOB B reHoMm apoxokerd Komagataella phaffii TO7 u
nony4eHsl 3pQeKTHBHBIE MTaMMBI-IPOAYIICHTHI ¥ TpenapaTbl (hepMEHTOB aMUIIA3bL,
MaHHaHa3bl, KCWJIaHA3bI, IPOTEa3bl, LEIIOIA3bl U 1.

Buigoow: [1nsa cozpanust 3pHheKTHBHBIX IITAMMOB-IIPOIYLIEHTOB HYKHA [10CIIEI0BATEIb-
HOCTH OTIpEAENICHHBIX JEHCTBUNA: TOWCK, BBIICICHHE M XapaKTePU3aIUs HCXOJTHBIX
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IITAMMOB, & 3aT€M HETOCPEICTBEHHO TeHHO-MHXCHEPHBIE U OMOTEXHOJIOTHYECKHE pa-
6otel. B Komekunm MuKpoopraHu3MoB OHOTEXHOJIOTHUEcKOro HazHaueHus DUIL]
Nlul" CO PAH ocymecTBisieTcss MEHHO TaKOW KOMIUIEKCHBIH ITOAX0I, KOTOPHIH 1M03-
BOJIMI COPMHUPOBATH MPOYHYIO 0azy il TEHETHYECKHX, MOJEKYIISIPHO-OHOJIOoTHYe-
CKUX M OMOTEXHOJIOTUYECKUX HCCIEAOBAaHHUI U MTO3BOJISIET B HACTOSIIIIEE BPEMsI ITOJTy4YaTh
3¢ (heKTHBHBIE MTAMMBI-TIPOAYIIEHTHI U MpenapaTsl (epMEHTOB.

Qunancuposanue. Viccnenopanue noauepxano MUHUCTEPCTBOM HAyKH U BBICILIETO 00-
pazoBanus Poccuiickoit @eneparu (Ne FWNR-2022-0022) u «KypuaTOBCKUM T'€HOM-
HbIM neratpom U ul" CO PAH» (Ne 075-15-2019-1662).
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Motivation and Aim: Creation of effective strains-producers is impossible without a solid
foundation in the form of a collection of microorganisms with biotechnological
properties. For this purpose, in addition to purposeful search, collection and isolation of
microorganisms, it is necessary to study them comprehensively using classical and
modern tools, methods and approaches, in particular proteomics, transcriptomics,
metabolomics and bioinformatics, allowing to analyse the obtained data in order to
search for and create new effective strains-producers.

Methods and Algorithms: The collection of microorganisms was created as a result of
sampling in extreme ecosystems of the Russian Federation in terms of temperature, pH,
salinity, pollution level and other parameters. Microorganisms were isolated using
classical microbiological methods. Full genome sequencing on lllumina MiSeq (USA)
with subsequent annotation was performed for the strains of the collection. The search
for relevant genes and enzymes, determination of metabolomic and proteomic profiles
of strains was carried out using a combination of proteomics, metabolomics and
bioinformatics methods.

Results: The collection of microorganisms for biotechnological purposes of FRC ICG
SB RAS has been established and is constantly replenished with new cultures. Currently,
the collection includes more than 3,000 cultures, among which there are representatives
of not only different phyla, but also domains. Genes of target enzymes: amylase,
protease, mannanase, Xylanase, cellulase, necessary for modern biotechnological
processes, were found in the genomes of the strains. On this basis, the target genes were
cloned into the genome of yeast Komagataella phaffii TO7 and effective strains-
producers and preparations of enzymes amylase, mannanase, Xylanase, protease,
cellulase, etc. were obtained.
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Conclusion: Creation of effective producer strains requires a sequence of certain actions:
search, isolation and characterisation of initial strains, and then direct genetic
engineering and biotechnological work. The collection of microorganisms for
biotechnological purposes of FRC ICG SB RAS implements just such an integrated
approach, which has allowed to form a solid base for genetic, molecular-biological and
biotechnological research and allows to obtain effective strains-producers and enzyme
preparations.
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