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RESEARCH AND IDENTIFICATION OF HETEROTROPHIC BACTERIA
ISOLATED FROM BIOFILMS FORMED ON SUBSTRATES IN THE
LITTORAL ZONE OF LAKE BAIKAL DURING WINTER SEASON
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Summary. Morphological, cultural, and biochemical properties of microorganisms
isolated from the biofilm associations, formed in the natural habitat in the littoral zone
of the lake Baikal were investigated. Bacteria differed in morphology, showed poor
ability to utilize sugars and alcohols, and various degree of enzymatic activity. They
were identified as Pseudomonas (6 strains), Massillia (2), Rheinheimera (1), and
Brevundimonas (2).
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DHaHTHOMEPbl (PEHWINIMLMHA SBISIOTCS KIIOYEBBIMH MHTEPMEIMaTaMHi B CHH-
Te3¢ MOJIYCHHTETUYECKUX aHTHOMOTHKOB. AMIUIMIUIMH M 1e(}aTOCIIOPUH COIepKaT
D-¢pennnmmnun B kadecTBe O0KOBBIX Iemieil [1]. L-peHnnrnun SBuseTcs BaKHBIM
CTPOUTEIILHBIM OJIOKOM ISl TIOJTyYCHHST HEKOTOPBIX aHTHOHMOTUKOB, HHTEPMEINATOM B
CHHTE3€ MEANINHCKIX U (hapMalleBTHUECKHUX Npernaparos [2].

Jliis momy4uenust L- win D-u3oMepoB (HeHUIMTHIIMHA BO3MOXKHBI J1BA MYTH: XUMH-
YEeCKHI CHHTE3 C MOCJIEAYIONUM Pa3eeHUeM PaleMUYecKO CMeCH M dH3UMaTuye-
cKkoe KMHeTuueckoe pazpemienue. [locnenanuii meron npeamnonaraer rujgponus D,L-
(heHHNTTMIUHOHUTPIIIA PepMEeHTaMu MeTaboMM3Ma HUTPUIIOB (puc. 1).

Llenpio HacTosmed paboTHI SIBIIIOCH HM3ydEHHWE Ipolecca OHoTpaHc(hOopManuy
D, L-denmnmmuyHOHUTpUIIA U TIOJTyYeHHE PHAHTHOMEPHO uucToro L-¢enmimmnnna
C MaKCHMaJIbHBIM 3HAHTHOMEPHBIM U30BITKOM.
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D,L-®TH D,L-®TA D-®TA L-cheHunrnuumux

Puc. 1. Tuaponus DL-penmwirmunnonutpuia (DL-OI'H) aurpuiruaparasoii 1 amuaasoit yepes
DL-dennnrmumuuamun (DL-OTA) [3]
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B nanHoit paboTe ObUI POBENICH CKPUHHMHT OAKTEPHABHBIX KYJIBTYpP Ha HalIN4Ue
HUTPWITHIPATa3HOW M aMU/Ia3HOH aKTUBHOCTH IO OTHOIICHUIO K (hEHMINIHIMHOHY-
Tpuity. B pesynbrare cenexkuun Obut oToOpan mwramm Rhodococcus rhodochrous 4-1,
THIPOJU3YIONIMH palleMUYeCKHi cyOcTpaT ¢ MaKCHMalIbHOW CKOPOCTBIO.

HecenexruBHas HUTprirnaparasa u L-cnenuduyeckas amMuaasza ObUIH BbIIACICHE
n3 6uomaccel Rhodococcus rhodochrous 4-1 1 COBMECTHO MIMMOOWIIM30BaHbI METOIOM
nonepedHo-ciuThix arperaros (IICDA) u MmeTonoM KoBajleHTHOH ciiuBKU. OTMEUEHO,
YTO NPY KOBAJICHTHOH CIIMBKE aMH/1a3bl C aKTHBHPOBAHHBIM XHTO3aHOM, CTEPEOCEIIeK-
TUBHOCTb PEaKIMU NOBbIaeTcs. Tak, cootHomenue L- u D-asHanTHOMEpOB dheHmr-
JIMLUHA B PeaKIMu, KaTaau3upyemoil GpepmeHToM B pactBope, coctaBmio 87 u 13 %,
TOrJa KaK B PEaKIHH, KaTaJlu3UpyeMOH KOBAJEHTHO IPHCOCANHEHHOW K XWUTO3aHY
amuazon — 92 u 8 %. [lokazaHo, 4TO caMyro BBICOKYIO L-CTepeoceneKTUBHOCTD PO~
SIBJISUIN arperatbl ()epMEeHTOB, MOJIyYEHHbIE CIIMBKOH IIyTapoBBIM allbJIeruaoM. Taxk,
OnoKaTanu3arop, MOJyYeHHbIH JaHHBIM METOJOM, KaTaJIU3UpOBall THAPOIIHN3 PalleMH-
4eCcKOro (eHWINTHIHAMUA C JHAHTHOMEPHBIM H30bITKOM L-m30mepa 94 %. YcraHOB-
JICHO, YTO NPH CLIMBAaHWUHM MOJICKYJ aMu/a3bl OCH30XHHOHOM CTEPEOCEICKTHBHOCTD
peaxiuu OblIa HIDKE, YeM Y CBOOOIHOTO (hepMeHTa (CM. Tabm).

COOTHOLIIEHHE SHAHTHOMEPOB
A, MKMOJIb/MI/MHH
Amujasa @ oc L-nsomepy) GbenmruInHA ee, %
KTUBHOCTH K L-n3zomepy L:D. %

B pactBope 0,8 87:13 74
Koanentno npucoenn- 0.15 93 ’4
HEHHasl K XUTO3aHy

[Ty TapoBbIi 0.6 995 04
[ICDA | ampaerua

OCH30XHHOH 0,7 74 : 26 48

W3yvanu BIusiHUE TEMIIEpaTyphbl HA aKTHBHOCTB U CTEPEOCENIEKTUBHOCT TTOTIepey-
HO-CIINTHIX arperaTtoB aMu/a3bl. BEIsBICHO, 4TO GEpPMEHT MPOSBIISIET MAaKCUMAJIbHYIO
akTHBHOCTG (1,1 MKMonb/Mr/mMuH) npu Temmneparype 40 °C, MakCHMaIbHBINH SHAHTHO-
MepHbIH 130bIToK L-denmmmmimna (88 %) nabmromamu npu 20 °C. JansHeiimee yBe-
JIMYEHUE TeMITEpaTypbl IPUBOMIO K CHI)KSHUIO aKTHBHOCTH (DepMEHTa 1 ero CTepeo-
CEJISKTUBHBIX CBOICTB (pHC. 2).

Ormpezenena 3aBUCUMOCTD aKTUBHOCTH U CTEPEOCEIEKTHBHOCTH HMMOOHIIH30BaH-
HOTO (hepMeHTa OT KOHIeHTpauK DL-peHmmmunHornTpria B cpese. YCTaHOBIICHO,
YTO C yBEJIMYEHHEM KOHIIEHTPAIMU CyOcTpaTra akTHBHOCTH (DepMEHTa YBEIMIHBACTCS,
TOTZIa KaK CTEPEOCEeNICKTHBHOCTh PeaKkiuy cHIkaercs (puc. 3). MakcuMaibHasi akTHB-
HOCTh UMMOOHITM30BaHHOM aMuIa3bl HaOMronanack npu koHmeHtpapu 800 MM u co-
craBmia 1,33 MKMOJIB/MI/MHH, MAKCUMAJIbHBIA SJHAHTHOMEPHBII H30BITOK (ee = 85 %) —
IIpU KOHLIEHTpanuu 25 MM.

Takum 00pa3zom, OnpesiesIeHbl ONTHMAIbHBIE YCIOBUS (pepPMEHTaTHBHOIO THAPO-
nm3a DL-(eHmmmnyrHOHNTpHIIA, OCYIIECTBIEH MOAOO0p HOCHTENs, KOTOPBIH obec-
NeYMBAET yBEINYECHHE YHAHTUOMEPHON YHCTOTHI oOpa3syromerocst npoxykra. [ltamm
Rhodococcus rhodochrous 4-1 MoxeT ObITh HCIIOJB30BaH B KAYECTBE OMOKAaTaIN3aTOpa
JUISL TTOITydeHust L-enunmmiiaa.
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Puc. 2. 3aBucHMOCTb SHAHTHOMEPHOTO M30bITKA (1) M AKTHBHOCTH HMMOOMIN30BaHHON aMU1a3bl
(2) oT TemIepaTyphl peaKIuu
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Puc. 3. 3aBUCHMOCTD YJHAHTHOMEPHOTO N30bITKA (1) M AKTMBHOCTH KIMMOOMIIN30BAaHHON aMHa3bl
(2) ot koHUEHTpauuu DL-penunmmnnHamuia
Jluteparypa
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Summary. Bacterial cultures were screened for nitrile hydratase/amidase activity
towards phenylglycine nitrile. A highly active strain Rhodococcus rhodochrous 4-1 has
a nonselective nitrile hydratase and extremely I-selective amidase. The amidase was
isolated and immobilized. The best result was obtained with enzyme aggregates cross-
linking with glutaraldehyde (CLEAs). Hydrolysis of d,I-phenylglycine nitrile catalysed
by CLEAs gave l-phenylglycine with 94% ee.
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