COIPSKEHHBIE BUOJIOTMYECKAE CUCTEMBI ITOJIYYEHUASA
BOJIOPOJIA (OB30OP)
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OmnucaHbl BO3MOXHBIE IYTH COBMEIICHHMS pPa3IMYHBIX OWOJOTMYECKUX MPOLECCOB
nojy4deHus: 6uoBogopoaa. Hekoropele M3 HUX MHTEHCHBHO MCCIEIYIOTCS B HACTOSIIEE
BpeMs, JIpyTue - TEOPETUYECKHM BO3MOXKHBI, HO IMOKa He u3ydeHbl. Oco0oe BHHMaHHE
yneneHo (akropam, BIUSIOMMUM Ha 3((HEKTUBHOCTh CONMPSKEHHBIX CHCTEM.

BBIAEJIEHUE U ®YHKIINOHAJIBHAS XAPAKTEPUCTUKA JINITA3bI
N3 TEPMOAJIKAJIO®UJIBHOM BAKTEPHH Thermosyntropha lipolytica
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B  pesymbrare  pacmim(poBKH  HYKJICOTHAHOW  IMOCICIOBATEIBHOCTH  I'€HOMA
TepMOanKalo(pUIbHOM  JIUIOIUTHYECKOW  Oaktepuu  Thermosyntropha lipolytica
UICHTU(QUIMPOBAH T€H, KOJUPYIOIIMH JIMMMa3y, CEKPETUPYEMYI0 B  CPEdy.
PexombunantHeii (epMeHT sKcmpeccupoBan B Escherichia coli, mposemensr ero
BBIJICJICHHE U TIPeBapUTEIbHAS (DYHKIMOHAIBHAS XapaKTepuCcTHKa. JInmasa mposBiisiia
THIPOJUTHYECKYI0O aKTHBHOCTh B OTHONICHUH TMapa-HUTPOPCHUIOBBIX 3(PHUPOB ¢
Pa3IMYHOM JUTMHOM IIEMH, & TAK)KE TPHUTITUIIEPUIOB, B TOM YHCIIE PACTHTEIHHBIX Macell.
OnTtumanesbele ycnoBus peakuuu gocturanuce npu 70—80°C u pH 8.0. ®depment
coxpans 6onee 80% axktuBHOCTH B mpucytctBuu 10% mertanona. BeineneHnHas HoBas
TEPMOCTAOMIbHAS JIMIa3a MOXET ObITh MEPCIEKTUBHBIM OHOKATAIM3aTOPOM IS
OPraHWUYECKOTO CHHTE3a, MPUMEHEHHS B MHIIEBOW MPOMBIILICHHOCTH, TPOH3BOICTBE
MOIOIIMX CPEACTB U MOTYUYCHUU OHOIU3EIS.

CUHTE3 1-BYTAHOJIA KJIETKAMM Escherichia coli TIPU ®OPMUPOBAHUU
BYTHUPWUJI-KoA TETEPOJIOT MUHBIMA ®EPMEHTAMM KJIOCTPUAJIAN U
HATHUBHBIMHU ®EPMEHTAMM B-OKUCJIIEHUSA KUPHBIX KUCJIOT
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HccnenoBan aHa’poOHBI OMOcHHTE3 1-OyTaHONa M3 TJIFOKO3bl PEKOMOMHAHTHBIMHU
mrammamu  Escherichia coli, ¢opmupyronmmu  Oyrupun-KoA mox  aelictBuem
reTepOJIOrMYHOTO (PEPMEHTATUBHOIO KOMIUIEKCA KIOCTPUAMN WIM B pe3ylibTare
OOpaIlleHHOTO AEWCTBHS HATUBHBIX (PEPMEHTOB MYTH [P-OKHCICHUS JXHPHBIX KHUCIIOT.



OOHapykeHO, YTO MpPH HWHAKTUBALIMM OCHOBHBIX MyTeld OOpa30BaHUS YKCYCHOU U
MOJIOYHOM KHCIJIOT, 3a CYeT JAejenuu reHoB ackA, pta, poxB u idhA, sbdextuBHOCTL
O6uocunreza OyTupmiI-KOA M ero BOCCTaHOBJIEHHOrO MpoAykTa |-OyTaHona aBYMs
TUMIaMU ~ PEKOMOWHAHTHBIX IITaMMOB cpaBHHUMa. DakTopoM, JIUMHUTHPYIOIIUM
NpoayKIuio 1-OyTaHona MOTYyYCHHBIMH IITAMMAMH, SIBJISICTCS HH3Kas CyOcTpaTHas
cnenuuIHOCT, 1O OTHOmIeHWIO K Oyrupuin-KoA ocHoBHOW KoA-3aBucuMmoi
ankorosb/anpaerun geruaporenasslt  E. coli AdhE. Cpaeman BbIBOI, YTO ISt
KOHCTpYHpOBaHUsl 3(PQPeKTUBHOrO MpoayueHta |-OyraHola Ha OCHOBE MOJEIBHOIO
mraMMa, CUHTe3upyromero Oytupuin-KoA B pesynbrare oOpameHHOro JeHCTBUS
(hepMeHTOB [-OKHCIEHUS KUPHBIX KHCIOT, HEOOXOIMMO O0ECIEUUTh B KJIETKaX IITaMmma
UHTEHCUBHOEe  (opmmpoBanue  aneTwin-KoA ¥ TOBBIIICHHYIHO  aKTHBHOCTH
aIbTEPHATUBHBIX AJIKOTOJIb- U aJIbJIETH/I-IeTUIPOTreHa3.

PUTATIVE DOWN-STREAM SIGNALING MOLECULE OF GTPase
IN Porphyromonas gingivalis
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Porphyromonas gingivalis is a strict anaerobic bacterium mainly responsible for
periodontal disease in oral cavity. Putative GTPase gene (pgp) of this bacterium was
cloned and its recombinant protein (rPGP) was produced in Escherichia coli. Based on the
amino acid sequence of SGP that is a GTP-binding protein of Streptococcus mutans,
putative GTPase amino acid sequence was deduced in the data base of genome sequences
of Porphyromonas gingivalis. A 900-bp PCR fragment was amplified with P. gingivalis
genomic DNA as a template and cloned into E. coli JIM109. Then pgp was transferred into
PQE-30 expression vector to make pQE-PGP for production of rPGR. This protein was
produced and purified by Ni-NTA affinity column chromatography. Anti-PGP antibody
was also produced in Sprague Dawley rats. Using Westernblot analysis with this antibody,
it was confirmed that the rPGP produced in E. coli was identical to that of donor strain
Furthermore, by Southernblot analysis it was revealed that the pgp was originated from P.
gingivalis. By immunoprecipitation with anti-PGP antibody and N-terminal amino acid
sequence analysis it was found that PGP was able to bind to acetate kinase, which was
reported to be a secondary signaling-molecule in anaerobic microorganisms. Therefore,
these results imply that P. gingivalis produces putative GTPase and this protein might play
a potential role in signaling pathway in oral biofilm formation.
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POJIb AJUIEJIONATUYECKHUX COEIUHEHUM B PETYJISIIUA U
®OPMUPOBAHUUN BOBOBO-PU30BUAJIBHOT'O CUMBHUO3A
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[Toka3aHo, YTO COEOUHEHHUS ApPOMATUYECKOTO psAda, H30JIMPOBAHHBIE U3 KOPHEBBIX
9KCCYIaToOB TpeX BHIOB 0000BbIx pactenuii (Pisum sativum L., Viciafaba L. var. major
Hartz, Glycine max L. MERR), naentudunupoBanubie kak N-denwmn-2-napruiaamus,
TUOYTUIIOBBI M JUOKTWIIOBBIA 3(GUPHl OpTO-(PTaNeBOil KUCIOTHI, W3BECTHBIC Kak
HETaTHBHBIE  AJUICJIONIATUYECKUE  BEUIECTBA, YYaCTBYIOT B  KOHTPOJIMPOBAHUH
dbopmupoBanus 0000BO-pU300MaTBLHOTO CUMOMO3a TIOCIE HHOKYISIMM — KOpHEH
pU300MSIMH U B HEOJIArONPUATHBIX JIJIs1 CUMOMO03a YCIOBUSIX.

BIOFILM, ICE RECRYSTALLIZATION INHIBITION AND FREEZE-THAW
PROTECTION IN AN EPIPHYTE COMMUNITY

©2012 Z.Wu* F. W. K. Kan**, Y.-M. She*** V. K. Walker***
*Departments of Biology, Queen's University, Kingston, Ontario, Canada K7L 3N6
**Department of Biomedical and Molecular Sciences, Queen's University, Kingston,
Ontario, Canada K7L 3N6
***Departmen of Chemistry, Queen's University, Kingston, Ontario, Canada K7L 3N6
e-mail: walkervk@queensu.ca
Received December 6, 2011

Microbial communities found on the surface of overwintering plants may be exposed to
low temperatures as well as multiple freeze-thaw events. To explore the adaptive
mechanisms of these epiphytes, with the objective of identifying products for freeze-
protection, enrichment libraries were made from frost-exposed leaves. Of 15 identified
bacteria from 60 individual clones, approximately half had ice-association activities, with
the great majority showing high freeze-thaw resistance. Isolates with ice nucleation
activity and ice recrystallization inhibition activity were recovered. Of the latter, two
(Erwinia billingiae J10, and Sphingobacterium kitahiroshimense Y2) showed culture and
electron microscopic evidence of motility and/or biofilm production. Mass spectrometric
characterization of the E. billingiae extracellular polymeric substance (EPS) identified the
major proteins as 35 kDa outer membrane protein A and F, supporting its biofilm
character. The addition of the EPS preparation increased the freeze-thaw survival of the
more susceptible bacteria 1000-10000 times, and protection was at least partially
dependent on the protein component.
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MICROBIAL ACTIVITY IN THE LANDFILL SOIL
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The research objective was to determine the activity of microorganisms in the soil
exposed to direct influence of a landfill, as well as in the soil beyond its influence.
Fluorescein diacetate (FDA) hydrolytic activity and respiration in the soil were
determined. The highest number of cultivated bacteria was recorded at the site located
within the zone of direct influence exerted by the landfill, whereas the least amount was
found at a distance of 1000 metres from the landfill. In contrast, the largest numbers of
molds were observed in the soil at a distance of 1000 m from the headquarters of the
landfill. The highest FDA hydrolytic activity and biological oxygen demand (BODs)
were recorded in the soil by the headquarters of the landfill, and the least parameters
were revealed at a distance of 1000 m from the landfill. It was found a high correlation
between the number of bacteria and FDA hydrolytic activity of soil and BODs in the
north-eastern of the landfill. However, in the same place, there is a low correlation
between the number of molds, and FDA hydrolytic activity of soil and BODs,

OBPA3OBAHUE BUOI'A3A MUKPOBHBIMHU COOBIIECTBAMM ITPHU
PA3JIOKEHUHA HEJIJIIOJIO3bI U ITMIIEBBIX OTXOA0B
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N3 24 0o0pasnoB, B3ATHIX W3 MPUPOAHBIX M AHTPONOTCHHBIX HMCTOYHHKOB, BBIICICHO
HECKOJIBKO aKTHBHBIX aHa’pOOHBIX MHUKPOOHBIX COOOILECTB, 00pa3yroIIux Ouoras mnpu
pa3lioKEHUU I1EJUTI0NI03bI M MUIEeBbIX ObITOBBIX 0TX0A0B (IIBO). Ilpu BeIpammBanuu
MUKpPOOHBIX COOOIIECTB Ha IIeNItoio3e, oducHoit Oymare u kaprone mpu 37°C Ge3
npeaoopaboTku  cyocTpara BbIXoJ MeraHa coctaBua  190—260 M CHg/r. B
ME30(UIIBHBIX ~ YCIOBHSIX OMOKOHBEPCHSI MCIIOJIB30BAaHHOTO OYyMa)KHOTO  CBIPbS
3aBepiiaiack o0pazoBaHHeM Ouorasa ¢ cojaepkanuemM merana ot 47 no 63%, omHako
CKOpocTh 0oOpa3oBaHusi O6uoraza Obuta B 1.5—2.0 paza Huxe, 4eM B T€PMOQUIbHBIX
yenoBusix. Ilpu kKynbTUBUpOBaHUN MUKPOOHBIX coobuiecTB Ha [IBO B TepMopuMIbHBIX
yCIOBUAX Hanbosee cTabuibHble U AP PEKTUBHBIE U3 HUX 00pa3oBbiBain 230—353 mu
CH4/r ¢ conmepxanuem Metana 54—58%. IlomydeHHble pe3yabTaThl MOKA3aJd
3HaYUMOCTh  MPOBEACHHBIX  MCCIENOBAHWUN  JUII  pa3pabOTKU  TEXHOJOTHHU
ouotpancopmanui OyMa)KHOTO CBIpbS B OHOTa3 W HEOOXOAUMOCTH CEJIEKITUH
MHUKPOOHBIX COOOIIECTB /IS MOBBIIEHUS Y(PPEKTUBHOCTH IpoIiecca.
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YIAJEHHUE U3 BO3AYXA JIETYUUX BEHIECTB TABAYHBIX JIMCTBEB
METOJI0OM BUO®UJIBbTPALIU
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HccnenoBan cocTaB JETY4YUX BEIIECTB PA3IMYHBIX COPTOB (DEPMEHTHUPOBAHHBIX Ta0auHBIX
JINCTHEB U UX CMeceH - ChIPpbA AJId IMPOU3BOACTBA TabavyHbIX I/I3IIGHI/II7L ITokazanbl pasiniuAa
B COACPIKaHUHN B HHUX HHUKOTHHA, COJIaHOHa, TETPAMCTUIII'CKCAACLICHOJIA,
MCTAaCTUIMATPHUCHOHOB nu APpyrux BCIICCTB, OIPCACIIAOIHNX cneumbnqecm/le
apoMaTH4ecKHe cBoicTBa Tabaka. B maboparopHom peakTope, paboTaroIeM O MPUHITUITY
OMopMIbTpa C OpPOLIAEMBIM CJIOEM, B pe3yiabTaTe JIMTEIBHOW aJanTalid Ha HOCHTENE
C(i)OpMI/IpOBaHO COO6H.[CCTBO MHUKPOOPraHu3mMoB, CII0CO0OHOE OCYHICCTBJIATH AC3010paALUI0
CMOJICTTUPOBAaHHON BO3IYIIHOW CMECH M JeCTPYKIHMIO HUKOTHHAa. Ha Omodunstpe
MNpOUCXOAWJIO YHAAJICHHUEC W3 BO3[yXad, KakK 90% OCHOBHOTO TOKCHYHOI'O BEIIECTBa
HUKOTHHA, TaK W BEIIECTB, ONpEAeIsomux 3amax. I(HEeKTHBHOCT, OHMODUIBTPAIIUN HE
HU3MCHAJIACh IIPU HCIIOJIb30BAHHNU Ta6a1<a, C Pa3IMYHBIMH KOHLCHTpPALUAMU JICTYUUX
BCIICCTB, a TaKKXEC B IMPUCYTCTBHUHU MMOCTOPOHHUX HpI/IMeCCﬁ. OcCHOBHBIE mTaMMBI,
yY4acTBYOIME B ACCTPYKIHUU HHUKOTHHA, BBIACJICHHBIC U3 COO6IJ_ICCTBa MHUKPOOPIraHnu3MoOB
Ha Owmokaraiu3aTope, npuHauiekanu K poaam Pseudomonas, Bacillus, Rhodococcus.
I/ICCJ'IG,I[OBaHI/Ie opomafomeﬁ KUIKOCTU II0KAa3ajl0 IIOJIHYHO JACCTPYKIMIKO HHUKOTHHA U
JICTYUYHX OpTraHU4YCCKUX BCIICCTB, OIPCACIIAIOINX 3ariax. HpI/ICYTCTByIOHII/Ie B
opoma}omeﬁ KUAKOCTHU BEUIECCTBA HE 06J1az[am/1 3allaxoM M HE ObUIM TOKCHUYHEIL
[TomyueHHble pe3ydabTaThl IMO3BOJMJIM  OCYLIECTBUTh MacIITaOMpOBaHUE Ipoliecca
61/10(1)I/IJ'ILTpaI_II/II/I AL yAaJICHUd  3allaXa BCHTUIISIIUMOHHBIX BBI6pOCOB TabayHOI o
IMPONU3BOJACTBA.

JET'PAJAIUA 9ATA UMMOBUJIN30BAHHBIMU HA BUO®UJIBTPE
KJETKAMM Chelativorans oligotrophicus
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[Tonyyen OuoduIbTp Ha OCHOBE Kepam3UTa U KIETOK OOJMraTHOTO JAECTPYKTOpa
srunennuamunaTeTpaarerata (9JTA) Chelativorans oligotrophicus LPM-4. Kynetypa
CTAaOWJIBHO TOJJEPKUBANA BBICOKYIO aKTUBHOCTh DJITA-MOHOOKCHUTEHA3bl B TEUYCHHE
Tpex MmecsueB Ha ypoBHe 180—200 umonbs mus/mMr 6enka. Ha 6uodumistpe oobemom 2
e pu ckopocTH mpotoka 20 Mi/4 mocturnyra moiHas kKoHBepcusi DJATA mpu ero
koHneHTpauuu 0.5—0.7 r/n u 80%-Has KOHBepCHs IPU UCXOIHON KOHIIeHTparuu 2.0 r/1.



BHEKJUVIETOYHAA B-D-TJIIOKO3UJIA3A MOPCKOI'O 'PUBA
Penicillium canescens
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N3 wmopckoro rpuba Penicillium canescens B roMOreHHOM COCTOSIHHM BBIACIICHA
BHekseTouHast  B-D-rmokosumaza.  Cormaceo  mannbiM  JIJIC-Ka-anextpodopesa
MoOJIeKyJsipHass Macca QepMmeHta cocraBisuia 64 kJla, MakcuManbHas aKTHBHOCTB
Habmonanace npu pH 5.2 um 70°C. I'moko3upasa Kartamu3upoBalia THUAPOIU3 [3-
TJIMKO3UIHBIX CBs3eH KaK B TIWKO3WJAaX, TaK M JUcaxapujax TIIOKO3bl M 00Jaaaa
TPAHCTJIUKO3WINPYIOIIEH aKTUBHOCThIO. DEpMEHT MOXKET ObITh WCIIOJIb30BaH IS
JCTIIMKO3UIMPOBAHUS TPUPOIAHBIX TJIMKO3UI0B M B (DEPMEHTATHBHOM CHHTE3€ HOBBIX
YIJIEBOACOICPIKAIINX COCTMHCHH.

FUSANT Trichoderma HF9 WITH ENHANCED EXTRACELLULAR CHITINASE
AND PROTEIN CONTENT
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Strain improvement was carried out to obtain higher chitinase and protein by inter-
specific protoplast fusion between Trichoderma harzianum and Trichoderma viride.
Fusant HF9 and parental strains of Trichoderma were compared for chitinase and protein
production. 1% of glucose, sucrose and fungal cell wall (Rhizoctonia solani), were used as
carbon source for cultivation of Trichoderma and fungal cell wall was the best to induce
chitinase and protein. Usage of 0.5% colloidal chitin for the fungal growth under aerated
conditions at pH 6.5 and 28°C led to higher chitinase and protein production. In these
conditions fusant Trichoderma HF9 in comparison with parent strains had 3-, 2.5- and
1.5-fold increase of total chitinase, specific chitinase and protein, respectively. SDS-
PAGE analysis revealed that it had 9 major protein bands with up-regulation compared to
parent strains. Amino acid analysis showed that protein of culture filtrate of T. harzianum,
T. viride and fusant Trichoderma HF9 had 8, 6 and 10 amino acids, respectively. The
results obtained suggested that fusant HF9 could be an integration of T. harzianum and T.
viride through protoplast fusion.
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OUYUCTKA XMMEPHOI'O BEJIKA AJIB?YPOHAM "3 KYJbTYPAJIBHON
CPEJbI IPOKKEM Pichia pastoris
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Pa3pabGoTtanbl ycioBHs BbIICNCHHUS XHUMepHOro Oenka AnpOypoHal6 (anmbOymuH-
unTepdepon-anbda 16 venoBeka) U3 KyabTypaabHOH cpeasl apoxokeii Pichia pastoris,
IpU KOTOPBIX HE NPOMCXOIUT arperaiuu Oellka W COXpaHSEeTCs ero OMOJIOTHYecKas
AaKTUBHOCTH. lIpe/uiokeHHass cxeMa MOXKET OBbITh WCIOJb30BaHA IS BBIACICHUS H
OYUCTKH XUMEPHOTO OejKa B Ja00paTOpHBIX yciaoBHsX. [loidydeHHbIe pe3yIbTaThl MOTYT
ObITh  MOJIE3HBI  JUI  YCOBEPIICHCTBOBAHHS  CIIOCOOOB  OYUCTKH  Pa3IMYHbBIX
PEKOMOMHAHTHBIX OCJIKOB, CHHTE3UPYEMBIX U CEKPETUPYEMBIX Iposkkamu P. pastoris.



