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COBMECTHAS MUTPAIIUA KJIYBEHBKOBBIX BAKTEPU U
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B o0030pe 0000mIeHB! pe3ynbTaThl W3yYeHHs COBMECTHOH MHTpalli KIyOCHBKOBBIX OakTepHil
000OBBIX pacTeHHII B HOBBIE MECTOOOHMTaHUS, KOTOpas 4YacTO CONPOBOXIACTCS CHIDKCHHEM
3((eKTUBHOCTH WX CHMOWO3a B CBSI3M C YTPaTOW pa3sHOOOpasws MO TeHaM, KOHTPOJHPYIOIIUM
B3anMoJIeHicTBHAE. DTa MHUTPalis MOXKET NMPUBOIUTH K MOSBICHHAIO HOBBIX CHMOMOHTOB B pe3yibTaTe
MepeHoca TeHOB W3 MCXOMHBIX CHMOWOHTOB B MecTHBIE Oakrepuu. [lokazaHO, 4TO HOBBIE CHMOMOHTHI
0OBIYHO JIUIIICHBI cIOCOOHOCTH K (ukcanuu Ny, HO 007aal0T BBICOKOH KOHKYPEHTOCIIOCOOHOCTHIO,
ONOKMpYST WHOKYJISIIMIO OOOOBBIX KyJBTYp NPOW3BOJACTBEHHBIMH INTaMMaMH. KoOHCTpyupoBaHue
KO-aHaHTI/IpOBaHHHX CUCTEM y3HaBaHI/IH U CHUTIHAJIBHOI'O BSaI/IMO[[eI\/’ICTBI/ISI HapTHepOB ABJISACTCA
MEPCIIEKTHBHBIM TTOJIX0/I0M JJIsl 00ecTieueH s KOHKYPEHTHOT'O MpeuMyInecTBa 3 (HeKTHBHBIX IITAMMOB
pHU300Hii, HHTPOAYIIMPYEMBIX B arpoOI[CHO3bI COBMECTHO C XO35€BaMH, HaJl HEAKTUBHBIMH MECTHBIMH
[ITaMMaMH.
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BJIMSTHUE PU3OBHUAJIBHOM (Rhizobium leguminosarum) WHOKYJISILUA U
MOHOB KAJIbILIUSI HA AKTUBHOCTb HAJI®H-OKCUJIA3bI B KOPHSIX
9TUOJUPOBAHHBIX TIPOPOCTKOB I'OPOXA (Pisum sativum L.)
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Ioka3aHbl U3MeHEHUs B QYyHKIMOHAILHON akTHBHOCTH HAJI®H-0KCHAa361 B MUKPOCOMATBHOM (ppak-
IIUU KOpHEi 2THOJIMPOBAHHBIX NIPOPOCTKOB rOPOXA MOJ| BIUSIHHEM PHU300MaTFHON HHOKYJISIIIUY ¥ HOHOB
KauIbIIHst (Ca®). OGHapyKeHbI KOIeGaHus AKTHBHOCTH (DEPMEHTA Ha CPElIe ¢ IK30TCHHBIM HCTOYHHKOM
Ca®* (CaCl,, 100 mxM): moBeimeHue depe3 S n 20 muH u cHWkenne depe3 10 m 30 munH. Xenatop
KalbIUs (3TUJICHIJIMKOJb TeTpaykcycHas kucioTa, 100 MkM) cmocoOCTBOBAI CHMIKEHUIO aKTHUBHOCTH
(dbepmenTa Ha (oHE DK30TCHHOTO Kanblwsl. PuzoOwanmpbHas WHOKYJSAmMS B 3.9 pasa yBeauuuBaia
aKTMBHOCTH (PEpMEHTA uYepe3 5 MHUH 10 CpPaBHEHHIO C KOHTposieM (0e3 WHOKYJSIHHU). AKTHBATOD
Ca”'-xananoB ammonapo (300 MxM) u Gmokatop Ca’’-kamanoB — xjopun nautana (400 MxM),
cHmxamu aktuBHOCTh HAJI®H-okcunassl Ha ¢one pI/I306I/IaHLHOI/I HHOKYJIALUU 10 YPOBHSI KOHTPOIS
(6e3 mHOKysimn). Jlenaercs BbIBOA 00 ydactnn Ca?’ M akTHBHBIX (OPM KHCIOPOZA B PEryIISIHA
akTHBHOCTH MeMOpanHOi HAJI®H-okcHia3pl B KOPHSIX IPOPOCTKOB rOpoXa.
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MHNOJYYEHUME U NCCIIEAOBAHUE AKTUBHOCTH
MOINPUIINPOBAHHBIX BEJIKOB MEMBPAHBI MATTHETOCOM
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CHHTE3UPOBaHbl TCHETHYECKUEC KOHCTPYKIHH, KOMUPYIOIIHE MEMOpaHHBIH OCNOK MAarHUTOTAKTHYECKOi
6axtepun Magnetospirillum magnetotacticum Mam12 ¢ ogaum (mb), aBymst nomenamu B u Z (mbb u mzz) 6enka
A Staphylococcus aureus. IlpoBemeHsl 3KcmpeccHs, (pakIHOHUPOBAHHE, OYHUCTKA THOPHIHBIX OCIKOB H
HCCIIeI0BaHA aKTHBHOCTh MOAU(HIMPOBaHHBIX OenkoB. Ha ocHoBanuM pesynbratoB MDA Gbul caeaH BBIBOJ,
4TO BCE MOJUGHUIMPOBAHHBIC OCITKH MPOSBISIOT HMMMYHHOTTIOOYTHHCBSA3BIBAIOLIYIO AKTUBHOCTb.
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PURIFICATION AND CHARACTERIZATION OF NITROREDUCTASE
FROM RED ALKALIPHILIC BACTERIUM Aquiflexum sp. DL6
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Nitroaromatic compounds are toxic to living organisms. Most of them exhibit human mutagenic and carcinogenic
potential. Biotransformation and bioremediation processes can convert these compounds into non-toxic
compounds. Acclimatization of bacterial strain Aquiflexum sp. DL6 with nitro-aromatics resulted in significant
induction of nitroreductase (EC 1.5.1.34). The enzyme was purified by the combination of DEAE-cellulose and
Sephadex G-100 column chromatography with 80-fold purification and 22% yield. Molecular weight of purified
nitroreductase was estimated to be 29 kDa by SDS-PAGE. The enzyme characteristics were explored by varying
the pH and temperatures, and the optimum activity was found at pH 9.5 and 40°C. It was revealed that the substrate
specificity of nitroreductase of Aquiflexum sp. DL6 was wide for the most of the tested nitro-aromatic compounds.
The kinetic parameters like Michaelis constant and velocity maxima were determined with o-nitrophenol and
NADH as substrates.
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MUKPOBUOJOITMYECKUIN CUHTE3 ["H{JAHO3WHA BBICOKOI'O
YPOBHS JEUTEPUPOBAHHOCTH I'PAMITIOJIOKUTEJIBHOM
XEMOTETEPOTPO®HOM BAKTEPUEM Bacillus subtilis
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OCyIecTBIeH MHUKPOGHONOrHYECK i CHHTe3 ~H-MEUEeHOro MypHHOBOTO PHOOHYKICO3MIA HHO3MHA
(BeIxox 3.9 r/nm kympTypanbHOW xuakoctd, KXK) ¢ mcmonp3oBaHneM aganTHPOBAHHOTO K JEHTEPHIO
[ITaMMa TPaMITOJIOKHUTEIBHBIX XeMoreTepoTpodusix Oakrepuit Bacillus subtilis B mspxenoBomopoaHoit
cpeme BBICOKOTO YpoBHs neiirepupoBanHocTH (99.8 atom. % “H) ¢ 2%-HBIM rumponmzaToMm
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neﬁTepnpOBaHH?ﬁ Ouomacchl (axyIbTaTUBHOM MeTI/mOTpO(bHOI‘/'I 6aktepun Brevibacterium methylicum
Kax NCTOYHHKa H-MeueHbIX pocTOBBIX CyOCTpaTOB, IMTOMYyYEHHOW B MUHUMAITbHOU cpene M9 ¢ 98%-Hoii
’H,0 u 2%-mbiv [“H]meranonom. ®pakumonumpoBanne HHO3mHa u3 KOK mramma-npomynenta
MIPOU3BOIMIIN afcopOrmeii(aecopOuureii) Ha TOBEPXHOCTH aKTHBHPOBAHHOTO YT, 3KcTpakmuei 0.3 M
TYH,-popmuataeiM 6ydepom (pH 8.9) ¢ mocnenyromei nepexkpuctammusanuei B 80%-HoM 3TaHONE N
konoHouyHoit MOX na xatmoHooOMenHnke AG50WX 4, ypasHoBemenHoMm 0.3 M NH4-q)0pM1/IaTHLIM
oydpepom ¢ 0.045 M NH,Cl. YpoBeHb AEHTEpUPOBAHHOCTH HWHO3WHA, HCCIICOBAHHBIA METOJOM
MacC-CreKTPOMETPHUH ¢ 6omGapmposkoi ObicTphivu aToMamit (BBA), cocraBun 5 aromoB neiitepust
(62.5% “H) ¢ BKIIOYEHHEM 3 aTOMOB ACHTEPUS B PUOO3HBI i 2 aTOMOB JiTepHs B THIIOKCAHTHHOBBI
(parMeHTBl MOJICKYJIBI.
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JECTPYKIIUA APOMATUYECKUX YIJVIEBOIOPO/J10B IITAMMOM
Rhodococcus wratislaviensis KT112-7, BBIIEJIEHHBIM U3 OTXO0O/10B
COJIEAOBBIBAIOIIETI'O NPEAIIPUATUS
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Hccnenosana JecTpyKIMs apoOMaTHYECKHX yIiieBogopoaoB mrTammoMm Rhodococcus wratislaviensis
KT112-7, BblieleHHBIM U3 TEXHOTCHHO-MUHEpanbHBIX oOpa3oBanuil mnpexnpustus BKPY1 OAO
"Vpankanuii" (r. bepesuuku, ITepmckuii kpaii). ITokasano, uro R. wratislaviensis KT112-7 ocyrmiectBisier
YTHIM3AIUIO BRICOKHX KOHIICHTpaIuid o-praneBoii kuciaoTsl (0-OK) (8 r/m), 6ensoiinoii kucnotsl (BK) (3.4
/1) u pactet Ha 0-OK, BK, 6udennne npu conepxanuu NaCl B cpeze kynbruBupoBanus 1o 75, 90 u 100 r/x
COOTBETCTBEHHO. Ha  ocHOBaHMM  aHanmu3a  MeTabOJIMYecKoro  npodWias ©  HYKICOTHIHBIX
nocnenoBarensHocTedt TeHoB DphAl, bend u phtB ycranosieno, uro mramm KT112-7 ocymiectBisier
pasnoxenue o-OK dgepe3 cragum oOpasoBanus 3,4-mUTHIPOKCU(PTANCBON U 3,4-TUTHIPOKCHOCH30MHOM
KHUCJIOT, pasnoxenue budpennmna — vepe3 BK u nanee, npu nuskux kouuenrparusx NaCl (mo 50 r/n) uepes
obpa3oBaHue 4-THAPOKCHOCH30MHON KHCIOTBI € TOCIHCAYIOLIMM €€ OKHCICHHEM, a IIPH BBICOKHX
konuenrpapsx NaCl (or 60 r/1) — myTeM MOpsSMOro OKHCIEHHS OCH30WHOW KHCIOTHI IO KaTeXoJa.
[Mosy4yeHHbIE TAaHHBIE YKA3BIBAIOT HA MEPCIICKTUBHOCTH UCIIONIB30BaHMS IITaMMa-aectpykropa Rhodococcus
wratislaviensis KT112-7 mpu pa3paboTKe HOBBIX OHOTEXHOJOTHH, HANPABICHHBIX HA YTHIH3AIHIO
(TpaHcdopMmanunio) apoMaTHIECKUX COSTMHEHH, B TOM YHCJIE B YCJIOBHUSX TIOBBIIICHHOH MIUHEPAIN3aIHH.
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METAL SOLUBILIZATION FROM POWDERED PRINTED CIRCUIT
BOARDS BY MICROBIAL CONSORTIUM FROM BAUXITE AND PYRITE
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With the current rapid developments in technology, there is an increasing accumulation of outdated
electronic equipment. The primary reason for this increase is the low rate of recycling due to the complex
nature of such waste. Bioleaching offers a promising solution for this problem.

Study was conducted on the solubilization of heavy metals from electronic waste (e-waste). For this
purpose, a microbial consortium from bauxite and pyrite ore samples was obtained using a simple "top
down" approach. Essentially, printed circuit boards (PCB) were obtained and used as representative
samples of e- waste. Various concentrations (1—5%) of PCB powder were subjected to bioleaching, and
the effects on metal solubilization, changes in pH and concentration of ferrous iron produced were
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assessed. It was observed that a maximum of 96.93% Cu and 93.33% Zn was solubilized by microbial
consortium from 10 g/1 of PCB powder, whereas only 10.26% Ni was solubilized from 30 g/1 of PCB
powder. For lead, only 0.58% solubilization was achieved from 20 g/1 of PCB powder. An analysis of the
precipitate formed during bioleaching using scanning electron microscopy with energy dispersive x-ray
analysis revealed the presence of Tin (59.96%), Cu (23.97%), Pb (9.30%) and Fe (5.92%)

DOI: 10.7868/S0555109913030033
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BBIABJIEHUE 'EHOB, KOAUPYIOIUX JIMTTHOJIUTUYECKHE
®EPMEHTHLIL, Y ITPUPOAHBIX NU30JIATOB BASUIUOMUIETOB
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N3zyueno 6osee 20 BUAOB TPYTOBBIX TPHOOB, BHIICICHHBIX B Jiecax KHUPOBCKOH 00JacTH M HE OTHOCSIIUXCS K
KJIACCHYECKHUM MPOJYLIEHTaM JIMTHOJIUTHUECKUX (PEPMEHTOB, HA HAINYHE IeHOB JIMTHUHIIEPOKCH/IA3bl, JIAKKA3bI
W Maprasenepokcunasbl. BeusiBneno 15 uzonaros 11 BUIOB 0a3uAMOMHUIIETOB, MMEIOIIUX TEHBI BCEX TpPEX
JUTHONUTHYECKUX (pepMeHTOB. BriepBbie renbl ykazaHubix (epmentoB ooHapyxkensl y D. mollis, D. quercina, F.
pinicola, G. trabeum, G. lucidum, H. fasciculare, L. betulina, P. betulinus, P. igniarius, P. pomaceus, P. pini, P.
cinnabarinus.
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TPAHCO®OPMAILIUA I'YMUHOBBIX BEHHIECTB BBICOKOOKHNCJIIEHHOI'O
BYPOI'O YIJIsI BABUIUAJIBHBIMU 'PUBAMM Trametes hirsuta
M Trametes maxima
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HUccnenoBana criocoGHOCTh GasuauaabHbIX TpuboB Genmoi rammm Trametes hirsuta u Trametes maxima
TpaHchopMHUpOBaTh TyMUHOBBIC BelecTBa (I'B) yris B ycnoBusx TBepao(ha3HOro KyJIbTHBHUPOBAHHS B
OPUCYTCTBUM W OTCYTCTBHE JIETKONOCTYIHOTO MCTOYHHKA yriepona (rirokos3a). [lokaszano, 4to B
npolecce pOCTa BEIOPaHHBIX IITAMMOB IPUOOB Ha cpeaax, cojepxaiinx I'B, oAHOBpEMEHHO MPOTEKAOT
JECTPYKTHBHBIC M KOHJCHCAI[MOHHbIE Mpoliecchl Tpanchopmanuu ['B. Ha ocHOBaHHM CpaBHUTENBEHOTO
(HU3HKO-XMMHYECKOT0 aHalM3a MCXOAHBIX M TPaHCHOPMHUPOBaHHBIX rpubamu ['B yctaHOBNEeHO, uTO,
XOTS BHECEHHME TJIIOKO3Bl MOXET CIOCOOCTBOBaTh Oojee rirybokod TpaHchopmammu 1B
6a3H}II/IOMHHeTaMH, 061_[[66 HaIlpaBJICHUE HX MO}II/Iq)I/IKaHI/II/I — MNPEUMYIICCTBECHHOEC BOCCTAHOBJICHUC
WM OKHCJICHUE — ompeessieTcs: PrU3noIoro-0MoOXMMUYECKUMU OCOOCHHOCTSIMH ITaMMa.

DOI: 10.7868/S0555109913030100


mailto:bess2000@mail.ru
mailto:klein_olga@list.ru

VIIK 577.154.2+542.952+579.22

NMMMOBWIN3ALIUA PEKOMBUHAHTHOI'O ITAMMA-ITPOAYHEHTA
TEPMOCTABHWJIBHOM JIMIIA3BI U3 Thermomyces lanuginosus B
HAHOVYTJEPOJ-CHJIMKATHBIE MATPHUIIBI U CBOMCTBA
INPUT'OTOBJIEHHBIX BUOKATAJIN3ATOPOB
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HccnenoBaHbl MHOTOKOMIIOHEHTHBIE KOMITO3UTHBIE OMOKATaIM3aTOPHI C IUTONIUTHIECKOH aKTHBHOCTHIO,
MIPUTOTOBJICHHBIE TyTEM BKJIIOYEHHS KJIETOK PpEKOMOMHAHTHOTO IITaMMa-IPOylIeHTa TePMOCTA0MIIbHOM
numnasel w3 Thermomyces lanuginosus B Si0,-kceporeste, coepraiieM HaHOYTIEPOJHbIA KOMIOHEHT —
MHOT'OCJIONHBIE YIJIEPOAHBIE HAHOTPYOKM pa3HOTO [uaMeTpa, a TakXkKe YIJIEpOAHbIE HaHOC(ephl
JIyKOBUYHOM CTPYKTYpHI. M3ydeHbl CBOWCTBA JIMIIa3bl KaK B KJIETOYHBIX CYCIIEH3USX PEKOMOMHAHTHOTO
[ITaMMa-TIPOIYIIEHTa, CKOHCTPYHPOBaHHOTO Ha ocHOBe E. COli BL21(DE3), Tak # B HUMMOOMIH30BAaHHOM
COCTOSIHUU B 3aBUCHMOCTH OT CTPYKTYpPBI M JUCIIEPCHOCTH HAHOYTJIEPOJHOTO KOMIOHEHTA, BBOJUMOTIO B
coctaB OmokaTanu3aTopoB. [lokasaHO, YTO pEeKOMOWHAHTHas BHYTPHKIECTOYHAs JIMIIA3a IPOSBIIA
aKTHBHOCTH B PEaKIU¥ T'MAPOJN3a TPHOYTHPHHA, paBHYIO B cpeareM 50 E/Mr cyxux kieTok, u obnagana
BBICOKOW TepMmocTabmisHOCTRIO. [Ipu mporpeBanmm B onmBKOBoM Macie mpu 100°C koHcTaHTa
MHAKTHBALUU U BPeMs MONTYHHAKTHBALUU COCTaBHIIU, COOTBETCTBEHHO, 6 X 10 mun" 1 2 4, 4TO Ha
TIOPSIIOK TIPEBBINIAET TEPMOCTAOMIBHOCTD JIMMA3bl B Oydepe. brokarann3aTopsl ¢ BBEACHHBIMH B HX
COCTaB arperupoBaHHBIMH  "TOJNCTHIMH"' HaHOTpyOKamMu amameTpoM 20—22 HM OpPOSBILLIHA
MaKCHMaJIbHYIO HadaJlbHYI0 akTUBHOCTh — 250 E/T.
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JAETEKIUSA IIMPETPOU/10B C IIOMOIIBIO CITEKTPAJIBHO-
KOPPEJIS[III/IOHHOﬁ HHTEP®EPOMETPUUA
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Pa3pabotan Ge3aMapKepHBII METOJ] Ha OCHOBE CIEKTPAIbHO-KOPPEISIUOHHON HMHTEpPEpOMETpUH IS
BBICOKOUYBCTBHUTEJILHOHN JIETEKI[MH MHPETPOHUIOB C MOMOLIbI0 KOHKYPEHTHOTO HMMYHOAaHAJIN3a Ha T10-
BEPXHOCTHU CECHCOPHBIX YUIIOB, B KAYE€CTBE KOTOPBIX UCIIOJB3YIOTCA HIMPOKOJOCTYITHBIC MUKPOCKOITHBIC
MOKpOBHbIE cTekia. [Ioka3aHo, 4TO JaHHBIM METOH ITO3BOJISICT HE3aBUCHMO ONTHMHU3UPOBATH KaXKIYIO
CTaIuIo MO}II/I(i)I/IKaHI/II/I CeHCOpHOfI MOBEPXHOCTHU, YTO MOXKET TMPUMCHATHCA JII TTOBBIIICHUA
3¢ peKTUBHOCTH pa3pabOTKH IIPOTOKOJIOB IIMPOKOTO Kpyra HWMMYHOAQHAIN30B, HCIOIb3YIOIINX
CTeKJSIHHYIO TIOBEpXHOCTh B KadecTBe TBepaoi (a3pl. C IMOMOIIBIO MNPEAJIOKEHHOTO METo/a
MPOJIEMOHCTPUPOBAHA PETHCTPALMS Ha TOBEPXHOCTH ONTUMH3UPOBAHHBIX CEHCOPHBIX YUITOB OJTHOTO M3
HanboJiee CTAOMITBHBIX META0OJHTOR LEJIOTO Psiia MAPETPOUIOB — 3-(heHOKCHOCH30MHON KUCIOTH —
Ha ypoBHE 15 nr/mu, uro B 50 pa3 ydilie 9yBCTBHTEIBHOCTH IMMYHO(MEPMEHTHOTO aHAIIN3A.

DOI: 10.7868/S0555109913030057


mailto:galina@catalysis.ru
AGBurenin@gmail.com

VIIK 577.152.14.

TPOMBOPE3UCTEHTHOCTHG I''TIOKO30COJIEP)KAIIIUX TUAPOT' EJIEN

© 2013 r. K. JI. Baayes*, JI. 1. Baayes*, JI. B. Banuyrosa*, . B. O6b1nennoBa*, T. A. Banyepa**
* Uncmumym negpmexumuueckozo cunmesa um. A. B. Tonuuesa PAH, Mockea, 119991, e-mail: valuev@ips.ac.ru
**Uuemumym 6uoxumuu um. A.H. Baxa PAH, Mocksa, 119071
[ocrynuna B pegaxuuto 10.09.2012 1.

H3yueHa TpoMOOPE3UCTEHTHOCT TIIFOKO309yBCTBUTEIBHBIX OTMMEPHBIX THAPOTEICH, MOICTHPYOITIX
OJIHY M3 (PYHKIHUH MOHKEIYIOYHOM JKee3bl, a UMCHHO CIIOCOOHOCTH BBIJCIATh WHCYJIMH B OTBET Ha
MOSIBJICHHE TIIIOKO3Bl B OKpyXkaromied cpeae. [uaporenn CHUHTE3UPOBAIM COIMOJIUMEpHU3AIUei
THIPOKCUATHIMETaKpuiaTa ¢ N-aKpHIOWITTIOKO3aMUHOM B TMPHCYTCTBUHU CHIMBAIONIETO arcHTa C
nocieayromei 00paboTkoi koHkaHaBamrHOM A. [Toka3zaHO, YTO BBEJJCHHE B COCTAB THAPOTEI OCTATKOB
TIIIOKO3BI HE TPHUBOAWIO K CYIIECTBEHHOMY H3MEHEHHIO KOJHMYECTBA aAre3MpPOBAaHHBIX THAPOTEIEM
TPOMOOIITOB W CTEIICHH JCHATYpallMHd B3aUMOJICHCTBYIOIIUX C THIPOTeJeM OEJKOB IDTa3MBl KPOBH.
CrnenctBueM 4Yero OblIa HEM3MEHHOCTh OMOJOTMYECKOH aKTHBHOCTH WHCYJIMHA TIOCIIE BBICICHUS U3
runporens. BrICkazaHO MPEANojOKeHHe, YTO NPUMEHEHHE TIIIOKO309YBCTBUTEIBHBIX THAPOTEICH
MO3BOJIMT pa3paboTaTh HOBYIO CTPATETHIO JICUEHHUS caxapHOro anabdera.
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