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For centuries microbial biotransformation has proved to be an imperative tool in alleviating the production of
various chemicals used in food, pharmaceutical, agrochemical and other industries. In the field of pharmaceutical
research and development, biotransformation studies have been extensively applied to investigate the metabolism
of compounds (leads, lead candidates, etc.) using animal models. The microbial biotransformation phenomenon is
then commonly employed in comparing metabolic pathways of drugs and scaling up the metabolites of interest
discovered in these animal models for further pharmacological and toxicological evaluation. Microorganisms can
conveniently afford drugs difficult obtained via synthesis. The plethora of reported microbial biotransformations
along with its added benefits has already invoked further research in bio-conversion of novel and structurally
complex drugs. This review alternatively discusses the prospect of microbial biotransformation studies as a
significant element ameliorating drug discovery and design in terms of cost-effectiveness, environment protection
and greater structural diversity as compared to animal models used to study metabolism. To explicate the microbial
biotransformation paradigm in drug designing 3 main areas in this aspect have been analyzed: 1 — lead expansion:
obtaining pharmacologically improved metabolites from bioactive molecules; 2 — biosynthesis of
precursors/intermediates involved in the production of bioactive molecules; 3 — resolution of racemic mixture to
obtain enantiomers possessing different pharmacological profiles.

DOI: 10.7868/S0555109913050097

VIIK 541.13.620.193.8 _
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MeToIoM TPaHCMHUCCHOHHOM 3JIEKTPOHHON MHKPOCKOIIMH HCCIIEAOBAHBI YIJIEBOJHBIC KOMIIOHEHTHI OHOILICHOK
KOPPO3HOHHO-arPECCUBHBIX OAKTEpPHil C UCMOIB30BAHMEM JIEKTUHOB, MEUCHHBIX KOJUTOMIHBIM 30J0TOM. B cocTase
JK30MOJIMMEPOB BhIsIBIICHBI aMmuHOcaxapa — N-arnerun-D-rirokozamun, N-anetnn-D-ragakro3aMun U HeHTpaibHbIE
yrimeBoasl D-rimroko3a 1 D-maHHO3a. Y CTaHOBICHO, YTO JIEKTHHBI C OJWHAKOBOM YrIIEBOMHON CIIEIU(PUIHOCTHIO B
pa3Hoii CcTerneHu B3aMMOJICHCTBOBAIU C YIJICBOJAHBIMU KOMIIOHEHTAMU OHOTUIEHOK Oakrtepwmii. [TokazaHo, 4To Juist
BoIsiBIeHUss N-auetuna-D-ranakrozamuna B Owormtenke Desulfovibrio sp. 10 u Bacillus subtilis 36 nauGosee
cneruduuen nektud LBA, a nist N-anerun- D-rimoko3amuna B 6uomienke B. subtilis 36 u Pseudomonas aeruginosa
27 —WGA. [lns Bu3yanu3aluy HeHTPaJbHBIX YIIIEBOIOB B UCCIIEAYEMBIX KYJIbTypax Hanoboiee crielinpuyueH JIeKTHH
PSA. Jloka3aHo, YTO JIEKTHHBI, MEUYEHHbIE KOJUIOUJHBIM 30J0TOM, MOXHO HNPUMEHSTh KaK IKCIPECC METOM IS
BBISIBJICHUSI U JIOKAIN3AIMU YTJIEBOIOB B COCTABE ITUKOMOIMMEPOB IK30MOIMMEPHOI0 MATPUKCA OHOILICHOK.
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B-I'/TIOKO3UAA3BI U3 Thermotoga maritime HA THAPOJIN3
N30@JABOHOBBLIX I'NTMKO3UJ10B COHU, CTABUJIBHOCTb U
KATAJIMTUYECKHUE CBOUCTBA
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TepmocTabunpHas B-rmroko3uaaza (TmMBQIA) u3 Thermotoga maritima — mnepcnekTHBHBIN OHOKAaTamM3aTop Uit
MTOTyYeHUS M30(PIAaBOHOBHIX ariMKOHOB. J{71s1 3¢ (eKTHBHOTO THAPOIH3a COEBBIX H30()IaBOHOBBIX KOHBIOT'AaTOB HEOOXOINM
MOUCK (EePMEHTOB C BBICOKOH CHEIMMUYHOCTRIO K MPHPOAHBIM CyOcTpataM. M3ydeHO BIHUSHHE aMHHOKHCIIOT,
PAacIONIOKEHHBIX B arJIMKOHCBS3BIBAIONIEM KapMaHE ¢ HEKOHCEPBATUBHBIMHU OCTATKaMH CHELM(HYHBIX TPYMI GepMeHTa,
npHHAUIeKamero cemeictBy 1 rmmkosunruaponas (GH1), ¢ ucnons3oBanrem TMBQIA (aukoro tuma) uz 7. maritima u
TpPeX MyTaHTHBIX, B KOTOPBIX ObLIH MPOU3BeACHBI 3aMeHbl amuHOKucioT — MI-TmBgIA, M2-TmBgIA u MIM2-TmBglA.
Tpu MyTaHTHBIX Genka ObLIH 3KcpeccupoBabl B Escherichia coli, Beinesensr u oxapakrepusoBanbl. MyTalui IPUBETH K
C/IBUTaM B 3HAYCHHAX ONTHMAIILHON TEMIEPaTyphl, TEPMOCTAOMIBHOCTH, CYKESHHIO KpHBOH pH-3aBHCHMOCTH B pe3yiibTaTe
yaajgeHusT MOHM3MPOBaHHOW OOKOBOW memd. Bce Myramuu cHmkand 3P(eKTHBHOCTh KaTanu3a, MO OTHOMICHHUIO K
OPUPOAHBIM  CyOCTpaTaM,  TakMM  Kak  DJIMKO3WJA  CalWlIWHA, [0  CPaBHEHHIO C  CHHETHYCCKHM
p-autpoderm-f-D-rmoKonupaHo3ugoM. OTO CBHUACTENHCTBYET O TOM, YTO 3aMEHEHHBIC aAMHHOKHCIIOTBI SIBISIOTCS
KJIIOYEBBIMH, ONPEACIIOIMMHI CIeNU(UIHOCTh K arIMKOHy. MeHbplIas CTeIeHb TMAPOJHM3a FCHUCTEHHA U JTanui3eHHa
depmentom M2-TmBgIA, o cpaBuenuio ¢ MI-TmBgIA, cBueTenpcTBOBaANA B MOJB3Y TOTO, YTo ocTatku L400, A407 u
E408 B TmBQIA B GonpLieii creneHn HEOOXOIUMBI JUIsl TPOSIBICHHS KAaTATUTHYECKONW aKTUBHOCTH U CBA3BIBAHHUS COCBOTO
n30(QIIaBOHOBOTO TIHKo3uaa, yeM VI70, A171, V173, G174, H180.

DOI: 10.7868/S0555109913050152

VIIK 615.779.9
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M3O0JIATA Streptomyces rimosus MTCC 10792
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WnentndunupoBan HOBBIM mTamMmM Streptomyces sp., BbigeneHHbIH U3 nmouBbl mrata YUxarrucrapx (Uuamms),
UMEIOIIMH IIHUPOKUH CIIEKTP aHTHOAKTepHaNIbHOH M NpPOTUBOIPHOKOBOM akTMBHOCTH. Ha ocHoBaHumm
HcClieIoBaHus (HU3UO0I0r0-ONOXUMHUYCSCKIX CBOMCTB M mocienoBarenbrocTd 16S pPHK BbimeneHHBINA aKTHBHBIN
mraMM ObUT OTHeceH K Streptomyces rimosus subsp. rimosus (10792 MTCC). AHTUMHKpOOHAash aKTHBHOCTb
COCIMHEHUI, BBIIEJICHHBIX U3 S. MMOSUS, H3y4YeHa M0 OTHOLICHHUIO K PE3UCTEHTHBIM K aHTUOMOTHKAM MaTOT€HHBIM
6akrepusiM 1o metony bayspa n Kup6u. AKTUBHBIE METa0OINUTHI AKCTPArMPOBAIN U3 KYJIBTYPAJIbHOM KUAKOCTH
H-OyTaHOJIOM W TIPOBOAWIM OYHCTKY METOZOM xpomartorpaduu Ha cuimkarene u BOXKX. OxapakTepr3oBaHBI
(M3MKO-XMMHUYECKHE CBOMCTBA OIHOTO W3 BBIICJCHHBIX COEAWHEHUWH: IIBET, TEMIIepaTypa IIIaBICHUs,
PacTBOPUMOCTb, UCCIIEOBAH AJIEMEHTHBIN aHaJIU3, IPOBEJCHbl XMMUUECKHE PEaKIMi, Ha HATMYUE XHUMHUUYECKHUX
1
IPyMI, NPOAHATH3NPOBAHbl JAHHBIE MACC-CMIEKTPOMETPHH (ESI-MC), UK- u, YD-cnexrpockonuu, ~H-AMP,
1 -

C-SIMP. OuuiieHHO€ NPOTHBOMHUKPOOHOE COEQMHEHHE, CHUHTe3upyemoe S. rimosus MTCC 10792, B
KOHIIEHTpalMK 25 MKr/Mi oblazano mpoTHBOTYOepKyIIe3HOi aKTMBHOCTBIO MO OTHOLIEHHIO K Mycobacterium
tuberculosis H37Rv, Mycobacterium tuberculosis H37R, a Takke aHTUMHKPOGHOW aKTHBHOCTBIO B OTHOIICHHH
BCEX MPOTECTUPOBAHHBIX OaKTEPUABHBIX M I'PHOHBIX TATOTCHOB.
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JIJEMCTBUE MACEJ KOPUIIBI M1 IABAH/IBI HA SKCITPECCHIO TEHA
FtsZ Staphylococcus aureus ATCC 29213
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IMokazaHo BIMAHAE Macel JIABaHIbl ¥ KOPHIE Ha IKcIpeccHio reHa FtsZ y mramma Staphylococcus aureus ATCC
29213. Ot Macia YaCTUYHO MHTMOMPOBaIM TpacKpumuuio FtSZ, 4ro mpuBOAMIO K HAapyIIEHHIO KJIETOYHOT'O
JeTICHUs] Ha ypoBHE (OPMHPOBAHUS CeNThl. MeXaHM3M [EHCTBHS Macesl aHaJIOTHYCH MEXaHU3MY ICHCTBHA
JIEKAPCTBEHHBIX IpeNaparoB, NPUMEHSEMBIX B Tepanud cTaduiIoKoKKOBbIX HH(peknuid. I[IpencraBneHHbie
pe3yIbTaThl MOTYT OBITH OCHOBOW ManbHEHIINX OoJiee AETANbHBIX WCCICHOBAHMHA BIHSHUS 3PHPHBIX Macem
KOPHIIBI ¥ JIaBaH/bl Ha CHHTE3 0enkoB FtSZ Ha MOCTTPaHCKPUNIIMOHHOM YPOBHE U JPYIHX CTaIMSAX KIETOYHOTO
JIeTICHUs KaK y S. aureus, Tak U Jpyrux MaTOreHHbIX OaKTepuil.
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JUMUIHBIA COCTAB AKTUBHOI'O WIA MUJIOTHOM YCTAHOBKH
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HccrenoBaH TUIUIHBINA COCTAB MUKPOOHOTO COOOIIECTBA AKTHBHOT'O HiIa MHUJIOTHOTO PEaKTOPA, OCYILECTBISFOLIETO
aHa’poOHOE OKHCIICHHE aMMOHMS (TpoliecC aHaMMOKC) Ha KypbsSHOBCKHX OYHCTHBIX COOPYXEeHHAX (I. MOCKBa).
OcHOBHast 4acTh >KHPHOKHCIOTHOTO cocTaBa (95%) mpencraBieHa TpaAWIUOHHBIMU >KUPHBIMH KHCIOTAMH
C14—Cig KaK HOPMaJBHOTO, TaK M M30CTpPOCHUs. B OnoMacce akTHBHOrO Mja YCTAHOBJICHO HAJIMYHE JIUIHIOB,
COZepKaIUX T.H. JIa[JIepaHOBBIe BelecTBa ('JIeCTHHYHBIC" CIHMPTBI U KUPHBIC KHCIIOTHI), XapaKTepHBIC IS
anammoKkc-0axrepuii: Cog-[3]-mannepanossiii u Cyg-[5]-nagnepanossiii crimptsl, Cig- U Cog-[3]-mamnepanosas u Cyg-
u Cyo-[5]-nannepanoBbie kuciotel. Kpome TOro, B HATUBHOM (HETHIPOIHM30BAHHOM) SKCTPAaKTe OOHAPY)KCHBI
MIPOCTBIE U CIIOXHBIE 3(UPBI 3TUX BELIECTB C ocTaTkamu QocdoxonuHa, pochorTaHonamuna, GochornumeprHa.
JU1s. HEKOTOPBIX COCAMHEHHH TOJyYeHbl M MyOIUKYIOTCS BIIEPBBIC CIEKTPHI JICKTPOHHOTO ylIapa U TaHIeMHOM
Macc-CIeKTPOMETPHH.
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CeneKnnOHUPOBAHO COOOIIECTBO MUKPOOPTAHM3MOB C BBICOKOW CKOPOCTBIO OKHCJIEHHUS (DIOTOKOHIICHTpAaTa
MTUPPOTHHCOAEPKAIEH CyIb(UIHON PYABI, B COCTaBE KOTOPOTO B KAa4eCTBE AOMHUHHPYIOIIMX KYJIbTYp OBLIH
unenrudunuposansl Acidithiobacillus caldus OI'T-1 u Ferroplasma acidiphilum OII-2. OrmeueHo Takxe
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npucytcreue Kynbtyp Acidithiobacillus ferrooxidans OII-3, Leptospirillum ferriphilum OIT-4 u Sulfo- bacillus
thermosulfidooxidans OII-5. Pe3ynbraThl aHajan3a TBEPABIX OCTATKOB IIPOLIECCA MMOKA3aHM OOJBIIYIO CTEIEHD
OKHCIICHHS 3JIEMEHTHOH cepsl n m3BiedeHus 3o010ta (90.5%) mpu mopnepkaHum ucxomHoro 3HadeHust pH B
peaktope I Ha ypoBae 1.8—2.0, gem Ha yposhe 1.6—1.8 (86.3%).
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Twelve low resistant (LR) mutants of Trichoderma harzianum with the capability of grow fast at 0.8 pg/mL
methyl benzimidazol-2-yl carbamate (MBC) were obtained using UV mutagenesis. MR and HR mutants which
could grow fast at 10 and 100 ug/mL MBC, respectively, were isolated by step-up selection protocols in which
UV-treated mutants were induced and myecelial sector screening was made in plates with growth medium.
Subsequently, B-tubulin genes of 14 mutants were cloned to describe the molecular lesion likely to be
responsible for MBC resistance. Comparison of the B-tubulin sequences of the mutant and sensitive strains of T.
harzianum revealed 2 new MBC-binding sites differed from those in other plant pathogens. A single mutation
at amino acid 168, having Phe (TTC) instead of Ser (TCC), was demonstrated for the HR mutant; a double
mutation in amino acid 13 resulting in the substitution of Gly (GGC) by Val (GTG) was observed in B-tubulin
gene of MR mutant. On the other hand, no substitutions were identified in the B-tubulin gene and its 5'-flanking
regions in 12 LR mutants of T. harzianum.
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Karamnasa pacmieruisier H,0, B Ki1eTkax W CHMXKAET TOKCHYHOCTH MEPEKUCHBIX coeanueHuid. ['ed karamnasel HpCATI u3
MeTHIOTpodHBIX apoxokeii Hansenula polymorpha 3a uckimoueHneM YacTH, KOAUPYIOIIEH CHTHATBHBIA MEmTHI, OB
KJIOHHPOBaH B dKmpeccupyrommit Bekrop PYM3165 n Meromom siektporopanui BCTpoeH B reHom Pichia pastoris
GS115. B pesynerare aHanusa aktuBHOCTH (hepmenta u aekrpodopesa B ITAAI ¢ Na-J[JIC Obuto mokasaHo, 4TO
pekombOunanTHbiit Gemok (HpCATI1) us H. polymorpha skmpeccuposaics B P. pastoris. Bueknerounyro karamasy P.
pastoris GS115 Beinensiii U3 cynepHaTaHTa KyJlbTyphl, ocaxaanu BeicamuBanueM (NH,;),S0, u nmpoBoauiu ahduuHyo
xpomarorpaduro Ha Ni-NTA. HccrienoBanbl OCHOBHbIE OHOXUMHUYECKHE CBOUCTBA pekoMOuHanTHOro Gemka HpCATI,
TEeMIIepaTypHbli 1 pH-onTHMyMBI, TepMOCTaOMIBHOCTH, pH-CTaOMIBHOCTb, @ TAaKXKE YyBCTBHUTEIHLHOCTh K HOHAM
METaUIOB M XMMH4eckuM BemectBaMm. [Ipu ucronn3oBanmu H,0, B kauectBe cybctpara HpCAT1 onrtumanbHble
3HaueHuss pH u Temmeparypsl Obutn ~2.6 u _45°C, cOOTBETCTBEHHO. AKTHUBHOCTBH P€KOM6I/IHaHTHOFO Oenka
uHrHbHpoBanack B npucyrctum 1.0 MM Hg®* i Cu?* i Bospacrana B mpucyrtcreuu 1 MM Fe?",
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VI3y4eHbI ceprHOBBIC TIPOTEHHA3b], MPOAYLUPYEMbIe TpeMs (UTONATOISHHBIMA MHKPOOPraHW3MaMH, NPHHAUISKALINMH K
PasIMYHBIM ceMefcTBaM TPUOOB M MOPAKAOIIMMHE pacTeHus kapToderns. [Tokaszarno, aro oomurier Phytophthora infestans
(Mont.) de Bary u rpu6sr Rhizoctonia solani u Fusarium culmorum cekpeTupyioT CepHHOBBIE TMPOTEHHA3Bl. AHAIH3
CyOCTpaTHOW CIEUU(UIHOCTH M YyBCTBUTENBHOCTH K ACHCTBHIO CHHTETHYECKUX M OCJIKOBBIX MHTMOHTOPOB MO3BOJMI
OTHECTH MX K TPUICHHO- U CyOTHIuM3MHOMOMOOHBIM (epmentam. COOTHOIIEHWE TPHUIICHHOIOMOOHBIX U
CyOTHIM3NHOIOOOHBIX IPOTEHHA3 3aBHCEI0 OT COCTaBa KYJIbTypPalbHON Cpelbl, 0COOEHHO OT (pOPMBI a30THOTO MTUTAHUSI.
DunoreHeTHICCKMIA aHATN3 MMOKa3all, 4To, B OTiandne ot 6asuauomuiieta R. solani, ackomuner F. culmorum u oomurer P.
infestans mpoAyLHPYIOT CXOIHBIE MO COCTaBY AK30IPOTEHHA3BI, HECMOTPS Ha TO YTO OHH SIBISIFOTCS OoJiee MambHUMH
POACTBCHHUKAMMU. D10 YKa3bIBa€T Ha TO, 4YTO CCKpCUUA CCPUHOBBIX MNPOTCHUHA3 PA3TINIYHBIMHU (I)I/ITOHaTOFeHHI)IMI/I
MHUKpPOOPTaHM3MaMH 3aBUCHT HE TOJBKO OT YCJOBHH OKpYKalolleW Cpeibl, HO M HMX (DUIOTCHETHYECKOTO MOJIOKEHHMSI.
HOHy‘-IeHHI)Ie JaHHBIC MMO3BOJIAIOT MPCAIOJIOKNUTL, YTO 3K30IIPOTECHHA3BI (bI/ITOHaTOFeHHLIX FpI/I6OB HUIparoT pa3jIniHyro poJib
B mnaroreHede. C OJHOH CTOPOHBI, OHM MOIYT CHOCOOCTBOBaTb ajanTalM TIpuba IpU YBEIUYEHHU JHUara3zoHa
pacTeHH-X0351€B, a C APYTrOi — BBIIOIHATH Pa3IMYHbIC (YHKIUY IIPH €TI0 BBDKUBAHUU B 9KOJOTHYESCKUX MECTaX OOUTAHUS
BHE PAaCTCHUS-XO03IMHA.
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C nomoIpi0 UMMYHO(DEPMEHTHOTO aHaIM3a JaHa XapaKTEPUCTHKA BCTPEYAEMOCTH U YACTOTHl HAKOILICHHSI
MHKOTOKCHHOB B JIMIIalHWKax, npuHamiekammx kK 20 pomam cemeiicte Cladoniaceae, Nephromataceae,
Parmeliaceae, Peltigeraceae, Teloschistaceae u Umbilicariaceae. Bo Bcex pomax, kpome Peltigera, moryr
perymspHO OOHApYKUBAThCS ANBTEPHAPHOI, CTECPUTMATOLUCTHH, MUKO(PEHOJIOBAas KHCIOTa, IUTPHHHH,
UKJIONIMA30HOBass KHCIOTa W SMOIUH ¢ conxepxkanmeM Oomee 1000 ar/r, T.e. 0.0001%. OGcyxmaercs
HEOOXOTMMOCTH KOHTPOJIISl 0€30IIaCHOCTH TPETapaToB Ha OCHOBE AKCTPAKTHBHBIX BEIIECTB JIUIIANHUKOB.
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Pa3paboTaH BBICOKOCENIEKTUBHBI M YYBCTBHTEIBHBIM METOA KOJIMYECTBEHHOTO ompezeneHus L-aprunumna
(Apr) c¢ dayopeciieHTHON JeTeKIHeH MPOJAYKTa peakimi. MeToJ OCHOBaH Ha HWCIOJNB30BAHWHM apTHHA3bI |
MeYEeHN YeJIOBEKa, BBIICIICHHON W3 pPEKOMOMHAHTHOTO IITaAMMa-TIpoaylleHTa — apoxoked Hansenula
polymorpha, u 2,3-0yTaHIMOHMOHOOKCHMA B KayecTBE pearcHta Ha MOYEBHHY — NPOAYKT (hepMEeHTATHBHOI
peaxnyu. JIMHEHHBI AUana30H KOHIEHTPALUH oNpeneneHuss Apr B KOHEUHOH peakinoHHOW cMec — oT 0.2
no 250 MM, mpenen perekumn — 0.16 MkM. AmpoOanysi HOBOrO MeToia Ha 00paslax KOMMEPUECKHX
(hapmaneBTHYECKMX IIPEenaparoB, COJAEpXKAIIMX Apr, IPOJEMOHCTPUPOBATIA BBICOKYIO  KOPPEISIHIO
pesynbraros (R = 1.0) ¢ aHHBIMYM IPOWU3BOUTEIS M PE3YJIbTaTAMU IPYTUX METOIOB OIpeiesieHnst Apr.
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