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CEKUMA «<BUOHAHOTEXHONOIr M u MEQULINHA>»

SECTION “BIONANOTECHNOLOGIES AND MEDICINE”

CBEPXYHUCTASA HAHOCTPYKTYPUPOBAHHASA BOJA 1JII BUOMEJIUITUHCKHUX
TEXHOJIOTMIA U ®APMAKOJIOT AU

Bynkun H.(I).l, Ko310B B.A.z, HUrnatnes H.C.z, Nunykaes K.B.z, Ocunos IT.A 2

YUnemumym O6weii dusuxu un. A.M. Ipoxoposa PAH, 119991 Poccus, Mockea, Basunosa 38
2000 «/Iabopamopuu Amgopa», 123557 Poccus, Mockea, 5 Mazucmpanshas, 11

HaHocTpykTypupoBaHHasi BoJa MPEACTABISAET COOOH HICATBbHYIO «MAaTPHILYy» M3 MOJIEKYJ BOJBI,
HOJTHOCTBIO CBOOOJHYIO OT MOJIEKYJ PacTBOPEHHOIO Ta3za M TBEPAOTENBHBIX HpuMeceil. B artoit Bome
IPHUHIUIAAIBGHO HEBO3MOXXKHO (POPMUPOBAHUE MOJTOXKUBYILECH ITy3bIPHKOBOH (ha3bl. DKCHEPUMEHTAIBHO
ObLJIO  MOATBEPXKACHO, YTO HAHOCTPYKTYPHPOBaHHash Bojxa oOJaJaeT HYJIEBBIM  OKHUCIHTEIBHO-
BOCCTaHOBUTENBHBIM (penokc) morenmuaioM (Eh = O mV),a Bomoponnsiii nmokasarens pH = 7.0Kpowme

TOTO, B HaHOCprKTypHpOBaHHOﬁ BOJC OTCYTCTBYIOT aKTHBHBLIC (bOpMI:I KucJjopoaa.

Takum o00pa3oM, B HAHOCTPYKTYPHPOBAaHHOH BOAE MOJHOCTBIO OJOKHPYIOTCS  peakiuu
ABTOKAaTAIMTHYECKON Jerpajanuu (apMaleBTHUSCKHX MpenapaToB, 4YTO TO3BOJSET YBEIHYUTh CPOK

XpaHCHHUA JICKAPpCTBCHHBIX CPCACTB U MMOBBICUTH 3(1)(1)€KTI/IBHOCTB AKTHUBHOI'O B€IICCTBA.

Texnomorus HAaHOCTPYKTYPHUPOBAHUA BOABI BKIIHOYACT B cebs FJ'IY60KyIO OYHCTKY OT IMMOCTOPOHHUX
HOHHBIX HpI/IMeCCf/’I, YTO TO3BOJJSACT OUYCHb TOYHO KOHTPOJUPOBATH KOHLCHTpAUU PaCTBOPACMBIX
(CI/IHTGBI/IpyeMBIX) B HeEit BCIHICCTB, MPHU 3TOM CUHTC3UPYCMBIC BCIICCTBA HEC 6yI[yT noABCPraToCs Mmpoueccam

OKHCJICHHUA UJIKX BOCCTAHOBJICHHA, YTO KpaﬁHe BAa>XHO IMPHU TOHKOM CHUHTEC3C IMPCIapaToB.

bruto yctaHoBiEHO, YTO pajaudychl OpuTATHBaIMX BaH aep BaanbcoBbIX B3aUMOJIEUCTBUN B
HAHOCTPYKTYPHUPOBAaHHOW BOJE COCTAaBISIET HECKOJIBKO AHICTpeM, B TO BpeMs Kak, B OOBIYHOW Boje-
HEeCKOJIbKOo MUKpOH.TakuMm o6pazoMm, BO3MOKHA JOCTaBKa HAHOYACTHI[ BHYTPH KJIIETKH Yepe3 KIETOYHYIO
MeMOpany (KoTopasi UMeeT KaHajbl ¢ pazMepoM 1 — 2HM).DTO CBOWCTBO MO3BOJHUT BBOJUTH BHYTPh KJICTKH

JIEKapCTBEHHBIE TIpeTapaThl, OMOMapKephl, TIOMHUHOPOPHI U TIP.

YHUKaIbHBIE (DPH3UKO-XUMHUYECKHIE CBOMCTBA HAHOCTPYKTYPHPOBAHHOM BOABI OTKPHIBAIOT OOJBIION

IMOTECHIHAJI €€ IPUMCHCHUS B 6I/IOM6,ZII/II_II/IHCKI/IX TCXHOJIOTHAX U (bapMaKOJIOFI/II/I.
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NANOSTRUCTURED ULTRAPURE WATER FOR BIOMEDICAL TECHN OLOGY AND
PHARMACOLOGY

BunkinN.F.%, KozlovV.A.? IgnatievP.S? IndukaevK.V.? OsipovP.A?

'A.M. Prokhorov General Physics Institute, Moscoayildva 38, 119991 Russia
“Amphora Labs Co. Ltd, Moscow, 5th MagistralnayaliZ3557 Russia

Nanostructured water is ideal “matrix” which comsisf water molecules and absolutely free o
dissolved gas molecules and solid state impurifies. formation of long-living gas bubbles is impibs in
the nanostructured water. It was experimentallyw@dothat nanostructured water has zero redox patent

(Eh =0 mV) and pH value 7.00. In addition, tiot\a oxygen forms are absent in nanostructuregmvat

Thus, the reactions of pharmaceutical preparatiaiscatalytic degradation are totally blocked in
nanostructured water. It makes possible to prokhregshelf life of drugs and to improve the effiagrof

active components.

The technology of water nanostructuringconsistgledp purifications from ion impurities, which
allows to control the concentration of dissolved synthesized substances, moreover a synthesiz
substances will be free from oxygenation or redutithat is very important during the fine chemica

products synthesis.

It was established that Van der Waals interactamhuses in the nanostructured water is about 3
angstroms, while for usual water — a few micronkisTproperty could be used for drugs delivery

technologies as well as staining and labeling.

The unique physical and chemical properties of aanotured water open a great potential of it

application in biomed technologies and pharmacology
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B3AHUMO/JIEHCTBUS TUIIOCOM, HATPYKEHHBIX JINIIO®UTbHBIMI
MNPOJEKAPCTBAMU METOTPEKCATA Y MEJI®AJIAHA, C CACTEMOM
KOMILJIEMEHTA IN VITRO

Ky3Hnenosa H.Pl, Boxoso3zosa E.JI.

HUBX PAH, yn. Muxnyxo-Maxnaas, 16/10, 117997Mockea

Ha cerogusimauii geHb coOpaH OOIIMPHBIA Marepran IO PEaKIMsIM THIEPIyBCTBUTEILHOCTH,
BBI3BIBAEMBIM KOMMEPUYECKHUMH JIUITOCOMAIbHBIMU TipenapataMu DoXil®, Taxol® u ap. u omocperyeMbim
axtuBanueit cucremel kommiemenTa (CK) [Szebeni J. et al. Adv. Drug Del. R2011].B pamkax pa6or mo
CO3/IaHHIO TPOTHBOOITYXOJICBBIX JIMTIOCOM, HATPYKEHHBIX JINMO(UIBHBIMHE TIPOJICKAPCTBAMH METOTPEKCATA U

Mendarnana, Mbl HCCIe0BaIH IN Vitro pyrkunonnposanue CK B IpHCyTCTBUY JTHIIOCOM.

Jlunocomsr (L) cpemnero auamerpa 100 HM Ha ocHOBe mpupoaHbIX (oconrunuao ¢ 1,2-
JIHOJICOMIITITHICPUIHBIMU CIIOKHOA(DUPHBIME TIPOM3BOAHBIME MeToTpekcata U Mmeiadarana (MTX-DOG u
MIph-DOG) nmomyyanu craHOapTHBIM METOIOM JKCTpY3uH [Boodosozosa E.JI. coasm. Poc.
Hanomexnonoeuu, 2008] m uHKyOHpOBaJIM C KPOBBIO WIIM IUIa3MOi KpoBU 4yenoBeka npu 37°C B TedeHHe
15mun. O6 axtuBammu CK cymunun c¢ momompbio MPA mo o0pa3oBaHHMIO MPOAYKTOB aKTHUBAIMU
aHadunarokcuHa C3am MeMOpaHO-aTaKyIOLIEro KoMmIuiekca. KoMIIeKChl JUIMOCOM ¢ acCOLMHUPOBAHHBIMU
Ha MOBEPXHOCTH O€JIKaMH BBIAEISUIM C MIOMOIIBIO Tellb-XpoMaTorpaduu Ha KonoHke ¢ cedapo3oit CL-4B u
aHAJTM3UPOBAJIH C MTOMOIIBIO 3nekTpodopesa B [TAAL mo JIbmmin 1 MeToga IMMYHOOIOTTHHTA. B oTnmuue
ot ymmocom ¢ MIph-DOG, MTX-nmummocomsi BessiBanu aktusanuio CK [Kuznetsova N. et al. J. Control. Rel.
2012]. Tlo paHHBIM WAECHTH(HUKAIUK JIMIIOCOM-aCCONMUPOBAHHBIX OenkoB, akrtuBamms CK MTX-
JIUTIOCOMAaMK COIPOBOXKIAETCsS ajacopOiueir kommoHeHta C3, a Takke ¢(akropa H, perymaupyroiiero
aktuBaruio CK 1o amprepHaTMBHOMY IyTH. HekemarenpHoi peaktuBHOCTH MTX-ymmocoM MOKHO
n30eKaTh MyTEM YMEHBIIEHHS WX HArpy3KH MpoJeKapcTBOM: JumocoMbl ¢ 2.5 mon. % MTX-DOG f(aro
COOTBETCTBYET PEKUMY HH3KOJI030BOH TEpPalMU METOTPEKCaToM) He CBsi3biBanu kommnoHeHT C3 u ¢paxrop H

Y TIPUBOIAJIM JIUIITH K He3HaUNTEIhHOU akTHBaImu CK.

1 Pabora nognepxxana rpantoMm PODU Ne 12-04-31739a Taxke nporpammoit «¥Y.M.H.M.K.-2011».
)
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INTERACTIONS BETWEEN LIPOSOMES LOADED WITH LIPOPHIL IC PRODRUGS
OF METHOTREXATE AND MELPHALAN AND COMPLEMENT  IN VITRO!

Natalia Kuznetsovaand Elena Vodovozova

Shemyakin-Ovchinnikov Institute of Bioorganic Crstmj ul. Miklukho-Maklaya 16/10,
Moscow, 117997 Russia

Largeamountof data has been generated on hypersensitivigtioes that are induced by
commercial liposomal drugs, such as D@&xiland proceed through activation of complemeit (
[Szebeni J. et al. Adv. Drug Del. R@@11]. In frames of our work on development ofitantor
liposomes carrying lipophilic prodrugs of metho@ex and melphalan in the bilayer we studied ¢

performance in the presence of the liposomaestro.

Liposomes(L) 100 nm in diameter loaded with 1,2-dioleoylglyder ester conjugates of
methotrexate and melphalaMTX-DOG andMlph-DOG) were prepared on the basis of natura
phospholipids by standard extrusion technique [Wodova E.L.et al Nanotechnologies in

Russia 2008] and incubated with human blood or plasn@/&t for 15 min. C activation rate was

assessed by C3a (anaphylatoxin released upon tamt) and membrane-attack complex (fina’l
e

product of activation) ELISA determination. Plasprateins associated with liposome surface we
isolated with gel permeation chromatography onpnamse CL-4B column and analyzed by SDS
PAGE coupled with immunoblotting. In contrast togltDOG liposomes, MTX-DOG liposomes
induced C activationuznetsova N. et al. J. Control. R2D12]. Among the liposome-associate(
plasma proteins, component C3, together with tlgailatory factor H of the complement, were
identified on the surface of C-activating MTX-DOi{pdsomes. Liposomes with 2.5 mol. % MTX-
DOG bound no C3 or factor H and did not activatd Rus, the unwanted reactivity of MTX-DOG
liposomes may be overcome by decrease in the pyddading, which is afforded from the point of

view of dosage regime.
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CEKUNA «BUOTEXHOJNTOMMYECKUE KITACTEPDBI U
TEXHONOIMNMYECKUE NNAT®OPMbI>»

SECTION “BIOTECHNOLOGY CLUSTERS AND
TECHNOLOGY PLATFORMS”

IFOCYAAPCTBEHHAA NOAAEPKKA BUOTEXHOJIOI'MHA B PAMKAX
PEAJIM3ALUUA KOOPANHAIIMOHHOU MPOI'PAMMbI BU02020

Kupnnunukos M.II.,
axademux PAH, oexan buonocuueckoeo ¢paxynomema MI'Y umenu M.B. Jlomonocosa

KuaroueBble Te3UCHI.

B 2013 romy poccuiickyro NpOMBIIUICHHOCTh, & BCIEA 32 HEH M DKOHOMUKY, XKIYT CYIIECTBCHHBIC
n3MeHeHUs. OZHY M3 KJIFOYEBBIX poJiell B (DOPMUPOBAHUU HOBOTO TEXHOJIOTUYECKOTO YKIIa/Ja CHITPAOT
OMOTEXHOJIOTUU. JTO YTBEPXKJCHHE 3BYYUT BCe OOJiee PEaMCTUYHO, €CJIM MPUHATH BO BHHMaHUE
paboTy, KOTOPYIO B HACTOALINI MOMEHT MTPOBOJUT TOCYIAPCTBO C LEThI0 (DOPMHUPOBAHUS U MOAEPIKKA
OMOTEXHOJIOTUYECKON OTPACITH.

Peanuszanus yreepxxaennoi B anpeie 2012roga B1102020 nadbupaer 000pOTHI: B HACTOSIIIUNA MOMEHT,
CO3/aH PSIT MEXaHN3MOB, CIIOCOOCTBYIOIIMI MakcUMU3anuu () PEKTUBHOCTH TaHHOTO IIpoIiecca.

B HeckonbKUX TOCYNapCTBEHHBIX MPOrpaMMax 3aJI0KEHBI MEPOIPUSITHUS, HAPABICHHBIC HA MOAACPKKY
3TOT0 CEKTOpa SKOHOMHUKH. B 4acTHOCTH, Takue roCnporpaMMbl HaXOSATCS B BeIeHUH MUHIIPOMTOPra,
Muncensxo3a, MUHNpUpOAbl U MUH3KOHOMPA3BUTHSL.

Benercs paboTa B pamkax co3naHHo# B HosiOpe 2012rona MexxBenoMcTBeHHOM paboyeii rpymmsl (MPT)
1oJ] PYKOBOJCTBOM BHLe-ipeMbepa [IpaButensctBa A.B. J[BopkoBHuYa 1O yBSI3KE WHCTPYMEHTOB WU
MEPOTPHUATHH 10 MOIAEPKKE ONOTEXHOJIOTHIA, KOTOPBIE (POPMUPYIOT 3TH MHHUCTEPCTBA.

B mepuon c suBaps mo ampens 2013 roma MPI' mpoBener 8 3acemanuii Ha KakIOM H3 KOTOPBIX
paccMaTpuBaKOTCS  OTHCIbHBIC  HANpPaBICHWS  Pa3BUTHA  OMOTEXHOJOTHH  (IPOMBIILICHHAS,
CEIIbCKOXO3SCTBEHHAs, OMOdHEpreTKa u T.1.) PesynbraTtom kaxkmoro 3acenanus MPIT sBisiercs mepedb
HOPYYCHU MHHHCTEPCTBAM, B KOTOPBIX Ha MEXBEJIOMCTBEHHOM YpPOBHE 3aKJIa[bIBACTCS €AMHBIN IS
BCEX MEXaHHU3M MPOPabOTKH OTACTBHBIX BOIIPOCOB U OOLIHE YCIOBHUS PECYPCHOTO 00eCIeUeHHUS.

OIHOBPEMEHHO B paMKax MpoIlecca yTOYHCHHs IMapaMeTpoOB TOCYJIapCTBEHHBIX IMporpamm (mepBoe
nonyrogue 2013roza) Benetcst aetanbHas MPOpabOTKa MEPONIPHUATHI M TTOAMPOrPaAMM, HANPaBICHHBIX
Ha pa3BUTHE OMOTEXHOJOTHI B YKa3aHHBIX BBIIIIE TOCYAAPCTBEHHBIX MTPOrpaMMax.

[MapannensHO WAET TpoIeCC KOPPEKTHPOBKH MAaHIATOB W PEKHMOB pabOThl MHCTHTYTOB Pa3BUTHS
(PBK, Pocuano, PO®TP, CkonkoBo, Bremmkonombank), kotopeie ¢ 2013 romy Oyayr
MIPUOPUTE3UPOBAHKI HA MTOJEPIKKY MPOCKTOB B cpepe OuorexHomoruii. Kpurepuii orbopa HanpaBieHU
OpOCT: 10 3THM HAMPABICHUSIM YXKE €CTh KaKHE-TO KOMIIAHWH, PHIHKH, MPOAYKTHl W/WIH XOPOIIHi
nmoTeHIMa pocta. OCHOBHAS 3ajada JISKHUT HE B OONACTH HAYYHBIX HCCIICIOBAHUN W pa3paboTok, a
OpeKae BCEro, B 00NacTH pa3BUTHS (PACKPBITHS PBIHKOB), MOMACPKH MPOIBIKCHUS W TPOJIAXK,
CO3/IaHMsI MHHOBAIIMOHHOW HHPPACTPYKTYPHI.
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e Ilpu sTOM ciemyer OTMETHTh, YTO OAHOBPEMEHHO pa3BHUBAaTh BCE HANpPABICHHS OMOIKOHOMHUKH
HEBO3MOXXHO. Heo0X0IuMo omnpeienuTh HECKOJILKO TPHOPUTETOB Ha OnipKaiimue 3-5J1eT U HauuHATh C
HUX.

» [llepsas epynna npuopumemos. yxe cylecTByromue B Poccun, HoO He3HaYUTENbHBIE IO 00BEMY PBIHKH
OMOTEXHONIOrOUeCKON MPOoAYKIKH. K 3TOi Tpymmne OTHOCATCS: a) MPOAYKTHI TSl CelbCKO20 XO3SUCMBA
(bepmenTHOHO C3P, CTUMYIIATOPHI POCTA, AMHHOKHCIIOTHI, BETEpUHAPHBIE BAKIIMHBI U TECT-CUCTEMBI) 0)
MPOAYKTHI PepMEHTAIIMY TPOMBIIUIEHHOTO HA3HAYCHUS.

*  Bmopas epynna npuopumenmog — pbIHKH, Ui GOPMHUPOBAHKS KOTOPBIX HEOOXOIAMMO CO3/1aBaTh HOBBIC
OPOIYKTHI. DTO, MPEXKIE BCETo, Ouopasiacaemvle mamepuanvt (ynakoBka, aBTOIUIACTHK U T.1.) U bio-
based npooykmul. IT0 OYeHBb MEPCIEKTHMBHOE HANPABICHHE W MHPOBOH XaWTEK B MPOMBINUICHHON
OMOTEXHOJIOTMH UMEHHO 311ech. [Ioka B OOJBIIMHCTBE CllydaeB OMOJIOTHYECKHE MPOAYKTHI ATOM TPYIIIBI
yCTyHaroT XMMHYECKUM, HO TEXHOJIOTUM B MHPE CTPEMHUTENBHO pa3BuBaroTcs. B Poccum 3ToT cexrop
NPaKTUIECKH OTCYTCTBYET, HEOOXOIUMO (POPMHUPOBATH BHATHYIO MTPOTPAMMY HAyUYHBIX HCCIICAOBAHUN U
CTBIKOBaTh ee ¢ paboroli mHCTHTYTOB pasBuths (PBK, PocHano u np). mapamieabHO HEOOXOIMMO
(hopMHpOBaTH HAYAITBHEIN CITPOC HA ATH MPOIYKTHI.

o Tpemwvsi epynna — TPOAYKTHI U TEXHOJOTHH, Pa3BUTHE KOTOPhIX B Poccuu TpebyeT MOTUTHYCCKHX
peteHuit. 370, Mpex e Bcero, OuoTormmuBo (6uosmarnon) u I MO-npooyxkmeoi.

* BosBpamasce k TeMe Hamieil CeKIuy, OAHY U3 KIIOYEBBIX POJIEH B JAHHOM IpOIecce AOJDKHBI ChITPATh
peruoHbl. B o3TO# CBsi3m, MUHIPOMTOPT, COBMECTHO C OOBCAWHCHHSAMH TpEAIpHHUMATENCH B
HACTOSAIIMA MOMEHT TPOBOIUT PabOTy MO OTOOPY MHIOTHBIX PETHOHOB JUIS Pa3BEpPTHIBAHUS
MEPONPUATHH MOANCPIKKA OMOIKOHOMUKHU.

* B Teuenue nepsoii monosunsl 2013roaa takas padoTta OyaeT BBIIONHEHA, PETHOHAIBHBIE MEPOTIPUATHUS
MHTETPUPOBAHBI B COOTBETCTBYIOIIME TOCIOPOrpaMMBbl, pa3paboTaHbl WHCTPYMEHTHI (PHHAHCOBOMH
MO ICPKKH.

POJIb UHCTUTYTA TEXHOJIOI'MYECKHUX IIVTAT®OPM B PA3BBUTUHN
BUO3KOHOMUMKH POCCHUHN

ITomos B.O.,

unen-kopp. PAH, oupexmop Hucmumyma ouoxumuu um. A.H.baxa PAH, koopounamop
mexHonozuyeckou niamgpopmor «buoundycmpus u buopecypcor — buoTex2030»

KiroueBble Te3UCHI.

e ['mobanbHbIe BHI30BHI - HCTOLICHNE MCKOMAEMbIX UCTOYHHKOB CHIPBS, HEOJIArONPHUSTHBIC H3MEHEHUS
KJIMMaTa, POCT HapOJOHACEJICHUS, 3arps3HEHHE OKPYXKaloWeH cpeapl, JUKTYIOT HEOOXOIUMOCTb
obecrieueHns yCTOWIMBOTO Pa3BUTHS MUPOBOU SKOHOMHUKH.

*  MupoBsie AepKaBbl TOTOBSITCS JKUTh B «MHpE MOciie He()TU», BELABUTAasi aMOUIIMO3HBIE IPOTPaMMBI,

B KOTOPBIX MOJPOOHO PacCMOTPEHBI MEPCHEKTHBBI HUCIONb30BaHUS BO30OHOBIISIEMBIX MCTOUYHHKOB
CBIPBsI [T 00eCIIeueHns] YCTOMYMBOTO pa3BUTHs PErHOHAIBHBIX sKkoHoMuK. National Bioeconomy
Blueprint (CILIA), Innovation for Sustainable Growth: Bioeconomy Europe EC), HatmoHansHbIe
pOrpaMMbI pa3BuTHs OnodkoHOMuKkH B Kurtae, Manuu, bpasvwiim u T.1.
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* B 10 e Bpems, IHUPOKOE HCIOIHF30BaHNUE BO30OHOBIIIEMBIX HCTOUYHHUKOB CHIPBHSI CIIOCOOHO YK€ B
HEeJaJIeKOH MepCcleKTHBE 00ECIEHNUTh TPAIUIIOHHBIE TOBAPHl POCCHUICKOTO AKCIOPTA U MPUBECTH K
MOTEPE PHIHKOB COBITA JUISI POCCUICKON SKOHOMUKHU.

e B cBa3u c 3tuM, ceromHs OuoTexHomorusiMm B Poccum ygpensercss Bce Oomblllie BHUMaHMS Ha
rocyJapcTBEHHOM ypoBHEe. DaKTH4eCKH, OHM HaXOISITCSA B aBaHrapAe WHHOBALIMOHHOW TOJHMTHKH,
HapsiAy ¢ MHPOPMALMOHHBIMU U HAHOTEXHOJIOTHAMU!

0 B anpene 2012 roma crapToBana W aKTUBHO HaOupaeT 0O0OpOTHl paboTa MO peanu3auuu
KomMriekcHol porpaMmbl pa3Butus ouotexuojoruit 1o 2020roga —BH02020;

0 BegeTcs paboTa B paMkKax co3maaHHO#M B HOs0pe 2012 roma MeXBEIOMCTBEHHOU pabouei
rpynmsl (MPI') mon pykoBoncTBoM Bune-mipeMbepa [IpaBurenscta A.B. [[BopkoBuua;

O CO3JaHbl ¥ YCHEIIHO (YHKIMOHUPYIOT [IBAa SKCIEPTHHIX COBETA 110 COBEPLICHCTBOBAHHIO
3aKoHOJaTenbeTBa ¢ yueroM nonoxernnit BMO2020mpu [Nocynapcteennoii Jyme PO u npu
Cosere ®enepanum PD;

O B TOCYJapCTBEHHbIE IPOrpaMMbl 3aK/IaJbIBAIOTCA MEPOIPUATHUs, HalpaBlICHHbIE Ha
NOJ/ICPKKY TaHHOTO CEKTOpa SKOHOMHUKH. B yacTHOCTH, Takue ToCTIporpaMMbl HaXOAATCS B
BenieHuu MuHnpomMropra, MuHcenbxo3a, MUHIpupo bl ¥ MUH3KOHOMPA3BUTHSL.

O 3amyllieH Mpolecc KOPPEKTUPOBKM MaHIATOB U PEKUMOB pPabOTHl MHCTHUTYTOB Pa3BUTHS
(PBK, Pocuano, P®TP, CkoakoBo, BHENIIKOHOMOAHK) € y4YeTOM MNPHOPUTETHOCTH
OMOTEXHOJIOTNYECKON TEMATHKH.

e Tem mHe MeHee, dTH TIPOIECCHl HE OBLIM OBl 3amymIeHb, HE WMEH OHH BEKTOpa — TIIOOATBLHOM
CTPaTErMYeCKOi OCHOBBI B BHJE KOOpAMHAIIMOHHOW mporpammel BI102020, koTopast, B CBOIO odepeb,
OblTa TOATOTOBICHA W pa3paboTaHa NPU AKTUBHOM YYacTHH TPEX TEXHOJOTHUYECKUX IUIATHOPM:
«buouHIyCTpUA u OMopecypChI», «buodrHEpPreTUKA» u «MenuiuHa OyTytiero».

*  Texnonoruueckas mnardopma, sBIsSICH (GOPMON HYACTHO-TOCYAAPCTBEHHOT'O MAapTHEPCTBA, CIOCOOHA
OKa3aTh BIMSIHME Ha caMble pa3sHOOOpasHble oTpaciu SkoHOMHKH. B ciayuae ¢ PTII «bnoTex2030»,8
MEPBYIO OYepeahb 3TO, arpapHbBId, JECHOU, MUIICBOM CEKTOPHI. DTO 00JIACTH MPOMBITIUICHHONH XHMHUH,
YTUIM3aLUHI U 00pabOTKH OTXOJI0B, 100BIYa U epepadoTKa MOIE3HBIX HCKOTAEMBIX, aKBaKyJIbTypa.

¢ B psnax miatdgopmbel 00beauHmIock 6oaee 150 pa3anuHbIx opraHu3anuii. OT0 BEAYIIHE YHUBEPCUTCTHI
CTpaHbI, Hay4HBIC IIEHTpPbI, pabortaromue B 00JaCTH HAYK O >KH3HH, KPYIHBIC MPOMBIILICHHBIC
MPEIPUATHS U HAYYHO-TIPOU3BOJICTBEHHBIE 00BheIUHEHMSI, TPO(ECCHOHATHHBIE COIO3BI U aCCOIUAIIVH,
Mallbie OHMOTEXHOJOTHMUYECKHE NPEANPHUITHS. Y TeXmarhopMbl CIOXKHINCH XOpoIIne padoune
OTHOIIICHUSI CO BCEMHU HWHCTHUTYTAMH Pa3BUTHS U (eAepalIbHBIMH OpTaHaMU HCIIOJHUTEIBHON BIIACTH,
KOTOpbIE HCHONB3YIOT €€ B TMEPBYIO0 OYepeilb B KA4ECTBE IKCIEPTHOTO OpraHa Kak MpU PacCMOTPEHHH
MPOEKTOB OMOTEXHOJIIOTUYECKOTO MPO(HIIS B YACTHOCTH, TaK W IMPH OINPEICICHUN BEKTOPOB Pa3BUTHS
OTpacIiv B IICJIOM.

* 3a mpouenmuii rog Tex. marGopme 0ObEKTHBHO YAANIOCH:
O YCTaHOBHTh TMPOAYKTHUBHBIE pado4yWe OTHOIIEHHA C  (eAepalbHBIMH  OpraHaMu
UCIIOJIHUTENIbHON M 3aKOHOAATEJIbHOM BIACTH, OCYLIECTBUB MHOKECTBO COBMECTHBIX
MIPOEKTOB,;
O HajnaguTh NPOPECCHOHANBHYIO SKCIEPTH3Y MPOEKTOB OMOTEXHOJIOTHYECKOTO MPOQHIIL
COBMECTHO € BEAyIIUMH UHCTUTYTaMU Pa3BUTHS;

9

VIl MockoBcKkuin MEXXAYHAPOAHbIN KOHIPECC VIl MOSCOW INTERNATIONAL CONGRESS
«BUOTEXHONOMMA: COCTOAHUE U MEPCMEKTUBbI PA3BUTUSA»» “B IOTECHNOLOGY: STATE OF THE ART AND
PROSPECTS OF DEVELOPMENT”




MaTtepunanbl KoHrpecca l’ Congress Proceedings
""IaCTb 3 TEXHONOTIrMUn Part 3

O TIPOBECTH CEpPHUIO YCIEHIHBIX MEPOIPHUITHHA, HANPABICHHBIX Ha TMOIMYJSPH3AINIO TEMBI
OMOTEXHOJIOTHI Ha BCEX YPOBHSX.
0  MakCUMH3HPOBaTh 3 (HEKTUBHOCTH PaOOTHI KCIIEPTHBIX TPy BHYTpH TI1

e B mHacrosmuit moment, PTIl «buoTex2030» HEMOCPENCTBEHHO YYacTBYeT B OMNPEJCICHUN
TOCY/IapCTBEHHOH (B TOM 4YHCJIEe HAyYHO-TEXHMYECKOW) IOJUTHKH B OOJAacTH OWOTEXHOJIOTHH,
OCYILIECTBISIET IOMCK U OKa3blBaeT IOJAEPKKY HHHOBAIIMOHHBIM IIPOEKTaM B JaHHOH cdepe,
CIOCOOCTBYET Pa3sBUTUIO OTPACiId C TOUKH 3PEHMS KaJpOBOI'O U IKCIEPTHOrO MOTEHIMaja, IIpUjaraet
BCE YCHIMS K KOHCOJMJALMHM OTPACIH, HaJa)KWBas MApTHEPCKHE OTHOIIEHHS MEXIY YYaCTHUKAMHU
pBIHKA (B TOM YHCIIe, C FHOCTPAaHHBIMH OpraHHU3AIUsIMU OMOTEXHOJIOTHYECKOTO MPODHILS).

KJIFOUEBBIE HAITPABJIEHUS PA3BUTHSA NPOMBIINIJIEHHOW BUOTEXHOJIOT MU
B POCCHUHA

Beodypos M.1O.,

T'enepanvuwiii oupexmop cocyoapcmeenno2o Hayuno2o yeumpa Poccuiickou @edepayuu @I'YIT
T'ocyoapcmeennsiii Hay4YHO-UCCIe008aMeNbCKULL UHCTNUMY M 2eHeMUKU U
cenexkyuu npomvluieHuvix Mukpoopeanusmos («l'ocHUUzenemuxa»)

KitroueBbie TE3UCHI:

* CocrossHHE OTpACIH IPOMBIIUIEHHBIX OMOTEXHOJIOTHI Ha CETOTHSIIHNN IeHb
* TIporHo3 pa3BUTHS OTPaAC/IU
* llepBoouepenupie 3amaun B OOJACTH TPOMBINIICHHBIX OWOTEXHOJOTHH, MPHOPUTETHBIE TEXHOJIOTHUH
pasButTus
*  KiroueBble IPOEKTHI B chepe MPOMBIIIICHHBIX OMOTEXHOIOTUI
* Pabora PI' «IpoMbinuIeHHBIE OWOTEXHOJOTMH» B paMKax TEXHOJOTMYECKOW  Iaat(opmbl
«buonnayctpus u ouopecypces - bruoTex2030»:
0 lemu, 3agaun 1 mpobiemsl PI°
0 Opraau3aiiioHHBIC HATIPABICHMS NeaTenbHoCTH PI°

0 DKcrepTu3a IpPOeKTOB
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CEKUMA «<BUOTEXHONOIMMA B CENNbCKOM U IECHOM
XO34ANCTBE»

SECTION “BIOTECHNOLOGIES IN AGRICULTURE AND
FORESTY”

IPPEKTUBHOCTb BHONIECTUIIAIA BETAITPOTEKTHAH TPOTUB
KAI'ATHOU I'HAWJIN KOPHEIVIOJOB CAXAPHOU CBEKJIbBI

! Ceupuaos A.B., 2 Koaomuen J.1.

Y Vupeacoenue obpazosanus «I podnenckuii 20cy0apcmeentviii azpapHbiii YHUSEPCUME
230028e. I'pooHno, yn.Tepewrogoti, 28 VO «I[TAY»
’THY «Uncmumym muxpoouonoeuu HAH Benapycu» 220141 Munck, yn. Kynpesuua, 2

CaxapHasi CBEKJIa SIBISICTCS BaXKHOM, CTpaTerHMUecKod KynbTypoi misa PecnyOmumkn bemapycs.
Xo3siicTBa peciyOJINKN eXeroqHO MPOU3BOAT Oojiee 4 MIIH. TOHH KOpHerIoA0B. [lepepaboTka nx Beaercs
4 caxapHBIMH 3aBOJIaMH JIO KOHIIA JIeKaOps — Hauyana siHBaps. B kararax, mpu XpaHCHHH KOPHEILIOJOB,
CKJIQ/IBIBAIOTCS OJarOTNpUSATHBIC YCIOBUS IJI Pa3BUTHS KaraTHoW rHWIH. [loTepu XpaHsImencss IpoayKIuu
pocturator 3,3 — 22,6%. [IpuMeHeHrne XUMHUYECKMX (YHTULIUIOB KpadHE OTpaHHYEHO CaHHTapHO-
TUTHCHUYECKUMHU TpeOoBaHusIMH. B cB3Mm ¢ STHUM pa3paboTka OWOMECTHLUIOB M TEXHOJIOTHH WX
MPUMEHEHUS SIBJISICTCS TICPCIICKTUBHBIM HAMpPaBICHUEM JUJIsl 3allUThI KOPHEIUIOAOB OT (DUTOMATOTEHHON
MHUKO(IIOPEI.

Hamun Ha ocHoBe Oakrepum-antaronucra Bacillus subtilis BUM B-439 Obu1  pa3paboran
OouonecTunu beTanpoTekTHH s 3aIIUTH KOPHETIIO0B CaXapHOU CBEKJIBI OT KaraTHOM THUIIM, KOTOPBIH Ha
BBICTABKEC HWHHOBAIIMOHHO-OMOTEXHOJIOTHYeCKoW mponykimd B Cankr-IleTtepOypre yaocTOeH 30JI0TOM
Meaand. OTpaboTaHa TEXHOJOTUSA MoyydeHus: onodynruimaa. ONTUMHU3UPOBAaHA MUTATEIbHAS Cpeaa s
ryounHoro kynasTuBHpoBaHus B. subtilis BUM B-439 B maboparoprnom ¢epmentepe: memacca—30,0;
KzHPO4'3H20—7,0; KH2P04_3,0; (N |_l1)2804_1,5; NaHI/ITpaT'3H20—0,5; MgSQ 7"‘20—0,1, BOJa
BogonpoBoaHas—1 i1; pH 7,0-7,2 Haunbosnee OnaronpusaTHBINA TeMIIEpaTyPHBIN PEXKUM JIJIs pocTa OaKTepuid U
CHHTE3a aHTHMHUKPOOHBIX MeTabomuToB mocturaercs npu 34°C u aspanmu 1,01 Bo3myxal/in cpenbl-MUHYTY.
MakcumanbHas aHTH(QYHTAIbHASI aKTHBHOCTD W THTP CIIOP COXPAHSIOTCS MpH no0aBieHnn B mpemapar 1 %
«I'ucunapa» u 4 % NaCl.

[Nepen onpeickMBaHKEM KOPHEIIOJOB MpenapaT peKOMEHIyeTCsl TOI0TPeTh 10 TeMmepaTypbl +35C
U BBIIEPXKATh JAHHYIO SKCIO3HMLMUIO B T€YEHHE IBYX 4acoB. buomornueckas 3QQeKTHBHOCTH MPUMEHEHUS
ouonectunmaa beranporextud 3a 4 roga (2009-2012r.) B npoM3BOACTBEHHBIX YCIOBUSX cocTaBmia 16,8-
42,5%,xo3stiictBeHHas - 5,3 — 11,7%006paboTka 6uonpenaparom mo3soisieT coxpanuth ot 0,21 10 1,4%

caxapa B KOPHCIUIOAAaX U YMCHBIIIUTH KOJIUYCCTBO KaJIUA U HATPUS B CBEKJIOBUYHOM Macce.
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THE EFFECTIVENESS OFBIOPESTICIDEBETAPROTE CTIN
AGAINSTCLAMP ROT OF SUGAR BEET

Sviridov A., ?Kolomiets E.

! Educational Establishment «Grodno State Agrarianversity»

230028 Grodno, Tereshkova Str., 28

“State Science Establishment «Institute of Micralgjph (National Academy of Sciences of
Belarus), 220141 Minsk, Kuprevich Str., 2

Sugar beet is an important, strategic culture fa Republic of Belarus. Annually farms of the
Republic produce more than 4 million tons of beeits. Four sugar-beet mills process them till the ef
December — beginning of January. In beet-piles wggorage of beet-roots favorable conditions arenéaf
for clamp rotting of sugar-beet. Loss of storeddoicis reaches 3.3 - 22.6%. The application of coaimi
fungicides is very limited by sanitary requirements this regard, working out of biopesticides ahdir
application technology is upcoming trend for prait@t of beet-roots from phytopathogenic microflora.

On the basis of the bacterial antagonist Bacillulstiss BIM B-439 biopesticideBetapratién has
been developed in order to protect sugar beet rvota clamp rot and awarded a gold medal at th
exhibition on innovative biotechnology productsSn Petersburg. The technology of getting fungieibas
been perfected. The nutrient medium for submergdiivation of B. subtilis BIM B-439 in a laboratory
fermenter has been optimized: molasses - 30.6tPK, 3H,O - 7.0; KHPQO,- 3.0; (NH,) ,.SO;-1.5; Na-
citrate 3HO- 0.5; MgSQ@7H,0-0.1; tap water - 1 liter, pH 7.0-7.2. The mosvdeable temperature for
growth and synthesis of antimicrobial metaboliteadhieved at 34 °C and aeration at 1.0 liter rof litier of
medium per minute. Maximum antifungal activity atiter of spores remain when adding 1% of "Gisinar'
and 4% of NaCl to the agent.

Before spraying the beet-roots it is recommendeldett the agent to a temperature of +35 °C ar
keep the exposure for two hours. The biologicabaieness of biopesticide Betaprotectin applicatio
technological environment has developed to 16.8%2economic effectiveness has reached 5.3 - 1fo7%
4 years (2009-2012). Treatment of the biologica@migan save from 0.21 to 1.4% of sugar in bedsrand

reduce the amount of potassium and sodium in suggtrweight.
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NOABOP KOMIIO3UIITHOHHOI'O COCTABA MUKPOBHOI'O IPEITAPATA JIJI51
YKOPEHEHUA MUKPOKJIOHAJIBHBIX PACTEHUHU JPEBECHO-
KYCTAPHUKOBBIX BUJ1OB POJIA VACCINIUM

Kaprbixosa JLLE. 1, AJlellIeHKOBA 3.M.1, AHTOXHMHA C.l'[.l, Yuxuk O.B.2

lHHcmumym muxpoouonoeuu HAH Benapycu, 220141 Ferapyco, Munck, ya. akad. Ky-npesuua, 2,
Liliya_Kartyzhova@mail.ry I'HY «lenmpansnwiii 6omanuueckuti cad HAH Benapycu»,
220012 2. Munck, yn. Cypeanosa, 26, alisa67 @hotbox.ru

OnHolf M3 BaXHEWIIMX 3aJad COBPEMEHHOTO MUTOMHHKOBOJCTBA SIBIISIETCSI COBEPIICHCTBOBAHHUE
CIOCOOOB  YCKOPEHHOTO pa3MHOKCHHUSI PACTEHHH, CpeAd KOTOPBIX BeAyllee MECTO OTBOAMTCS
KJIOHUPOBAHHOMY UYEPEHKOBAHUIO. BONpOChl OT3BIBUMBOCTH YKOPEHEHHBIX UYEPEHKOB Ha MAakpo M
MHUKpPOYIOOPEHHUS, COCTAaB CYOCTPAaTOB OCTAIOTCS CJIa00 M3ydeHHBIMH. llenpio HamMX uccienoBaHul OBLIO
u3ydyeHue 3PQGEeKTUBHOCTH NPUMEHEHUS] MHKPOOPraHW3MOB Ha CTaJMH YKOPEHEHMs UYEPEHKOB U I10A00p
KOMIIO3UIIMOHHOIO COCTaBa MHMKpPOOHOIO Ipernapara, 00ecleuMBAIOIIEro CTUMYJIMpYIOllee IeHCTBHE Ha
pacTeHusi JIPeBECHO-KYCTApHHKOBBIX BHAOB poxa Vaccinium Ha stane anmantamud. D(GEKTHBHOCTH
IPUMEHEHUS] MUKPOOPI'aHU3MOB II0YBBI, BBIJIEJICHHBIX U3 pU30C(ephl JIECHBIX ST0Jl IPOBEPSUIACh B YCIOBUAX
BEreTallMOHHOIO OIIbITa, 3aJ0XKEHHOro B Temuue. [l Hu3ydeHUs pOCT-CTUMYJIUPYIOLIETO JeHCTBUS
MHKPOOPTaHM3MOB U WX KOoMOmHaImi (apOycKyisspHO MHUKOpH3HBIE TpHOB (AMI') pusochepsl royouKH,
OpYCHHUKH, KJIIOKBBI, aCCOIMATHBHBIN aszorTdukcupyommii auazorpod 11A/2, BeIIENEHHBIH W3 JIECHOM
HO4BHI; (ocdaTMoOMIM3yIOMKil pocTCTUMYIUpYIOKMil TamMm Acinetobacter sp. Gjoctcrumynupyrommmii,
00J1a/IaTOIIHi AHTarOHUCTUYECKHMU CBOMCTBaMU H30JAT S5SI) MCTONb30BaIn MUKPOYEPEHKH Pa3HBIX COPTOB
ronyouku (Bmokpor, bmrosrra, Hoprinana, Dnusaber), xmokBel (DpHTeHmank u Kopaimi), OpycHuUKH
(Ppankma 1 Xoec). CrocoObl MHTPOAYKIHMH MHKPOOPTaHM3MOB B TO4YBY. 1) 00paboTka KOpPHEBOI
CHCTEMBbl MHKPOYEPEHKOB, 2) BHECEHHE B IOYBY BHAC KyJIbTYypaJbHOW JKUAKOCTH (OaKTepHaibHBIC
KyJbTYpbI), KOpHEBOro HHOKYoMa (AMI). [Ipu BbIcajke pacTeHUil B TPYHT MCIIOJIL30BAIM BEPXOBOil TOPD
¢ pH 4,3-5,0.B pesynbrate uccrnenoBaHuii monoOpaH KOMIO3HLIMOHHBIA COCTaB MHKPOOHOTO IMpemnapara
(AMTI'+ accoumatuBublii 1ua3oTpod 11/2) crocoOCTBYIONMI YITyUIICHUIO Pa3BUTHSI MHKPOKIOHATBHBIX
pacteHuil (BHICOTa, BeC HAA3EMHOM YacTH W KOPHEH, YMCI0 OOKOBBIX MOOETOB, COACPKAHUE XIOPO(PHUILIOB
a,bn a+bs mucTesx u obwero coneprkanus Oenka) B TEUCHUE NEPHO/a alANTAlMU U B TOCTAAaITAllMOHHBII

nepuo, uro obecrneunio 100 Y%BbIX0/1 XOPOIIIO Pa3BUTHIX CAXKEHIIEB APEBECHO-KYCTAPHUKOBBIX BHJIOB POIa

Vaccinium
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SELECTION OF MICROBIAL COMPONENTS FOR BIOPREPARATIO N PROMOTING
ROOTING OF MICROCLONAL PLANTS OF BRUSHWOOD SPECIES OF GENUS
VACCINIUM

Kartyzhova L.E. 1, Aleshchenkova Z.M2, Antokhina S.P.%, Chizhik O.V.?

! Institute of Microbiology, National Academy of Suies, Kuprevich str. 2, 220141, Minsk,
Belarus,Liliya_Kartyzhova@mail.ry > Central Botanical Garden, National Academy of Scés,
Surganov str. 2b, 220012, Minsk, Belaraksa67 @hotbox.ru

One of vital challenges for nursery cultivation exp is perfection of techniques for rapid
propagation of plant species, with special emphasigsed on cloned cuttings. The problems of rostgd
response to mao-and microfertilizers, nutrient substrate comporiremain the objects for further studies
Aim of our research was investigation of applicatefficiency of microorganisms during slip rootiagd
selection of optimal microbial composition to erswtimulating effect on brushwood species of genys

Vacciniumat adaptation stage. Efficiency of soil microorigams isolated from forest berry rhizosphere wa

U7

tested in greenhouse vegetation experiment. Taiat&lgrowth-stimulating impact of microorganismsl an
combinations thereof (arbuscular mycorrhizal fufgiMF) from rhizosphere of blueberry, cowberry,
cranberry; associative nitrogen-fixing diazotropbAA2, isolated from forest soil; phosphate-mobili
growth-promoting strain Acinetobacter sp. 6; growtthancing antagonistic isolate 5SI) microcuttiogs
various cultivars were used —blueberry (varietidsieBrop, Bluette, Northland, Elizabeth), cranberry
(Erntendank, Coral), cowberry (Franklin, Hoves).eTfollowing methods were applied for introducing
microorganisms into soil: 1) treatment of microsftipot system, 2) supply into soil as cultural ldqu
(bacterial cultures) or root inoculum (AMF). Topapesubstrate with pH 4.3-5.0 was engaged for pigraf
seedlings. Our studies allowed to sort out corestitsi of microbial preparation (AMF + associative

diazotroph 11A/2) improving development of plantcroclones in the course of adaptation and in post

adaptation period (stem height, weight of surfaeet pnd roots, number of side branches, chlorophyj
content (a,b and a+b) in leaves, total proteinojatwhich contributed to 100 %-yield of well-shaped

brushwood plantlets of gen¥sccinium
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CEKUNA «BUOTEXHOJNOInA n NPOMbILUNEHHOCTb>»

SECTION “BIOTECHNOLOGY AND INDUSTRY”

PERFUSION B FED-BATCH: CPABHEHME JIBYX CTPATETUI
KYJbTUBUPOBAHUA OYKAPUOTUYECKHUX ITPOAYHEHTOB
PEKOMBHUHAHTHBIX BEJIKOB

Mopo3os A.H., Jlanmmmu K.E., Emeananos U.M., 3aBaiabubiii M.A.

000 «MBI] «I'enepuym», 601125 Braoumupckasn ooa., [lemywunckuil p-1, noc. Borveunckuii,
yi. Braoumupckas, 0. 14

B crpykType ce0ecTOMMOCTH TPOM3BOACTBA TEPAICBTHUECKUX PEKOMOWHAHTHBIX OEIKOB
CYIIECTBEHHAsT JIOJS 3aTpaT OTHOCUTCS K JTamy UpstreanB cBs3u ¢ 3THM BBICOKA AaKTyallbHOCTb
NPUMEHEHUS!  BBICOKOIPOU3BOJUTENBHBIX ~ TEXHOJOTMH  KYJIbTHBHPOBAHWS  KHBOTHBIX  KJIETOK,
NPOIYIUPYIOMINX TEJIeBOW OeJoK, JJIsl MWHHMH3AIMH TPOW3BOJCTBEHHBIX W3ACPIKEK W YBEIUYCHUS
KOHKYPEHTOCIIOCOOHOCTH MPOU3BOAUMON TIPOTYKIIHH.

B MBI «'eHeprym» HakKOILIEH OOINMPHBIA OMBIT pa3paboTku W Maciutabuposanus fed-batchr
perfusionaporeccoB  CYCIIEH3MOHHOTO ~ KYJIbTHBHPOBAHUS POJYIIEHTOB MOHOKJIOHAIBHBIX aHTUTE,
(akTopoB CBEPTHIBAHWS KPOBH, TKAHEBOTO AaKTHUBATOpA IUIA3MHHOTEHA, OHMCHENM(UYESCKUX AHTUTEN |

JIPYTUX PEKOMOMHAHTHBIX OCITKOB:

XapaKTepUCTHKH Fed-batch Perfusion

O6opymnoBanme BbonpmeoonEMHBIC KommakTHbIE €eMKOCTHEIE
€MKOCTHBIC OHMOPEaKTOPHI C BCTPOCHHBIMHU HIIH
OMOpeaKTOPHI BBIHOCHBIMU CEMapaTOPaMH KIIETOK

JnurensHOCTH Ipolecca 10-15cyTok 21-45cyTtok u bonee

PabGowas  xomnentparms | 9-20MITH.KI€TOK/MIT 40-100mtH.K11€ TOK/MIT
KJIETOK
[IpoaykTHBHOCTH (ma | 1,0-2,4r/n 3a mporiece 0,6-1,5r/n/cyTkn

npumepe MAD)

(10-15cyToK)

KauectBo nenxeBoro 6eika

Bricokas momns onuro-
MEPOB H JIerpaupo-
BAaHHOTO OeJKa

OUroMepoB U JerpaTupOBaHHOTO
0eJiKa 3HAYMTENILHO MEHBIIIE, YeM B
fed-batchaporecce

Banunanus npouecca

MeHbmmii 00bEM
BaJIUIALIMOHHBIX
ITPOTOKOJIOB

Bonpmmnii 006EM BaTuIAIIMOHHBIX
MIPOTOKOJIOB

CyMmmapHasi IpOAyKIHs 3a
enunuiyy Bpemenu (MAD)

3-5r/mecsn Ha 1 nutp
pabodero o6nEmMa
OuopeakTopa

12-30r/mecsn Ha 1 autp paboyero
00BpEMa Ouopeaktopa

CoOCTBEeHHBIII OMBIT W JHUTEPATypHBIE JaHHBIE TIOKa3bIBAIOT,

cymiectBeHHO Oosee mpomspoamreneH dem fed-batchaporiecc, omHako KOHKPETHBIH BHIOOp 3aBHCHT OT

TEXHUYECKON U METOANYECKON OCHAIIEHHOCTU NMPOU3BO/ICTBA.
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PERFUSION AND FED-BATCH: THE COMPARISON OF TWO STRA TEGIES IN
CULTIVATION OF EUKARYOTIC CELLS PRODUCING RECOMBINA NT PROTEINS

Morozov A.N., Lapshin K.E., Emelyanov .M., ZavalnyM.A.

IBC “Generium” Ltd, 601125, Vladimir rgn.,Petushdtist., Volginsky town, Vladimirskaya str., 14

In the cost structure of therapeutic recombinatgins production a significant part of costs ig
related to the upstream. In this regard, thereighrblevance of utilizing high productive cultivai of
animal cells that produce the protein of inter@stprder to minimize production costs and incretse
competitiveness of products.

In IBC "Generium" we accumulated extensive expegeim the development and scale-up of fed;
batch and perfusion cultivation of mammalian c#ilat produce monoclonal antibodies, blood coaguiati

factors, tissue plasminogen activator, bispecifittedies and other recombinant proteins:

Characteristics Fed-batch Perfusion

Equipment High-volume bioreactors Compactbioreagtah built-in

or external cell retention device

Process duration 10-15 days 21-45 days and more

Working cell dencity 9-20 min.cells/ml 40-100 mlells/ml

Productivity (in terms of 1,0-2,4 g/L in one process | 0,6-1,5 g/L/day

MADS) (10-15 days)

Product quality Considerable part of Quantity of oligomers and
oligomers and degraded degraded protein less than in
protein fed-batch

Validation of the process Lower volume of validatio | Higher volume of validation
protocols protocols

Total productivity per timg 3-5 g/month(per 1 liter of 12-30g/month(per 1 liter of

unit (in terms of MAbs) bioreactor working volume) | bioreactor working volume)

Our own experience and published data show th&igien process is significantly more productive
than the fed-batch-process, but the choice of w®wogy depends on the specific technical andg

methodological level of the manufacture.
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BUOTECT-CUCTEMA /1151 KOJMYECTBEHHOM OLIEHKA AHTUMHKPOBHBIX
CBOUCTB bBUOLHMUAHBIX ITPEITAPATOB U BUO3AIIIUIINEHHBIX MATEPHUAJIOB

AnrTonosckasa JI.U., Beasicopa H.A.
YO «bI'TY», yn. Ceeponosa 13a, . Munck, 220006 berapycw, biocidmethod@mail.ru

IMo cratucTHYecKHM JaHHBIM, €KETOJHBIE TIOTEPH OT OMOMOBPEKIACHUI MAaTepUalioB, U3ACTHA W
COOpPYKEHHI B psiie MPOMBIIUIEHHO Pa3BUTHIX CTPaH MCUYHCISIOTCS MHUIMapAaMu noiiapoB. OQHAKO BCs
CEpbE3HOCTh STOM MPOOJIEMBI COCTOMT HE TOJIBKO B MOTEPE ACHEKHBIX CPEICTB, CBS3aHHOM € TOpYei
KOHCTPYKIMH, OCTAHOBKOH TEXHOJIOIMYECKUX MPOILECCOB M JIp. 3a4acTylo ymepO BOOOIe HeNb3sl BHIPA3UTh
B JICHE)KHBIX CAMHUIAX: CIOJIa OTHOCSTCS aBapHH, MIPUBOASIIIIE K IOTEPE 3A0POBbsI U TUOEIH JTIOEH.

Jnist 3aIlIuTBl MaTepUanioB W M3ACIHA OT OHMOMOBPEXACHHH WX MOJUPHUUUPYIOT Pa3InYHBIMU
OnonmaHbIME 100aBKaMu. OTH HCCICAOBAaHHMSA HYKAAIOTCA B HAJCKHBIX CIM0oco0aX OIEHKH WX
3¢ dexTHBHOCTH, OAHAKO B Pecrrybnuke benapych OTCYyTCTBYIOT CTaHAApTU3UPOBAHHBIE METOIBI HCIIBITAHUI
noJ00HOTO poJia, a UCTIONb3yeMbIe B MUPOBOM MPAKTUKE CIIOCOOBI UMEIOT PAJ CYIIECTBEHHBIX HEJJOCTATKOB,
OTPaHUYMBAIOLINX UX TIPUMEHEHHE.

JInisi OLIEHKW CTENEeHW OaKTePHOCTOMKOCTH MATEpPHalOB W W3JCIWHA ¢ OHONMAHBIMH JOOaBKaMU
paspaboTaHa OMOTECT-CHCTEMa, KOTOpasi BKITIOYAET:

— KOJUICKITUIO BBIJICTICHHBIX M3 cocTaBa OMO0OpacTaHWil W WACHTH(QHUIMPOBAHHBIX JIO BHJA TECT-
OakTepuii: BBICOKOUYBCTBUTEIBHBIX K J(Q(EeKTHBHBIM OHOIMIAM ¥ OTHOCHTENHEHO YCTOHYUBBIX;
IPaMIIOIOKUTENFHBIX W TPAMOTPHUIIATENLHBIX; adpOOHBIX W aHadPOOHBIX, KOTOPBIE B COBOKYITHOCTH
obecrieunBatoT OOJNBIIOE pa3HOOOpa3ue M NIMPOKUN JHANa30H YyBCTBUTEIHHOCTH METOJIOB ONpEICICHUS
aHTHOAaKTEepPHAJIbHBIX CBONCTB OMOIMIHBIX TPENapaToB U ONO3AIUIICHHBIX MATEPHAIIOB;

— JIBa HOBBIX OPUTHWHAIBHBIX METOJIa OIEHKH 0aKTePHOCTOMKOCTH OHO3AIUINECHHBIX MAaTEePUATIOB H
n3nenuit 1 3(HPEKTUBHBIN METO/ OIICHKH aHTHOAKTEPHALHBIX CBOMCTB OWOIMIHBIX IMpenapaTtoB. MeTombl
OCHOBaHbI Ha OIPE/ICICHHN METa0OJMYECKUX IMOKa3aTelel UCIOIb3YeMbIX TecT-0akTepuil (KOHIIEHTpAaLUH
NPOLYKTOB OpOXKEHUSI U <«CyNb(aTHOr0» ABIXaHHs, CKOPOCTH MOTJIOUICHUS KJIETKAMH MOJEKYJISIPHOTO
KUCIIOPOZA), Uil KOTOPBIX YCTaHOBJICHA KOPPEIALMOHHAS B3aHMMOCBS3b C AHTHOAKTEPHATbHBIMH
CBOWCTBaMH BO3JIEHCTBYIOIINX Ha KJIETKH OMOLMIHBIX MPENapaToB U COAEPKAIINX UX MaTEPHUANIOB,;

— TomoOpaHHBIE YCIOBUS M IMApaMEeTphl KOJMYECTBECHHOW OLIGHKW CTENEHH OaKTepHOCTOMKOCTH
MaTepHajoB W W3ACIHHA. YCTAaHOBJICHHBIC TMOTPAaHWYHBIE 3HAYCHHUs pPa3pabOTaHHBIX IapaMeTPOB
o0ecreynBaloT BO3MOKHOCTD JTUPPEPESHINPOBKU 00pa31oB Ha OAKTEPHOCTOMKHE H HEOaKTEpUOCTOUKHE;

— CTaHJapTU3UPOBAHHBIE METOAMKH, BKIIOYAIOIIAE HOBBIE METOABI OLEHKH OaKTEPHOCTOMKOCTH
matepuaioB u m3genuii: MBU.MH 3278-2009 @npenenenue CTENEHH YCTOWYMBOCTH MAaTE€pPHajoOB M
U3JeNui ¢ OMOIMIHBIMU A00aBKamMu K Onooopactanusm» 1 MBU.MH 4348-2012 KonudecTBeHHas OllCHKA
CTereHn  OaKTEepUOCTOMKOCTH  MaTepHWalioB ¢  OWONMIHBIMH  J00aBKaMH 10  OTHOIICHHWIO K
CyIb(QaTpeyUpyIOMUM OaKTEpUsAM», KOTOphIe MPOILIH aTTecTaliio B benopycckoM rocymapcTBEHHOM

HHCTUTYTE MeTposorun (cBumerenbcTBa 00 arrectaiuu Ne 543/200% Ne 714/2012).
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C moMo1pio pa3paboTaHHONH OMOTECT-CUCTEMBI

— BIIEPBBIC MOSBUJIACH BO3MOXKHOCTH COINOCTABJICHUS aHTHOAKTEPUAIBLHBIX CBOWCTB CXOXKHUX II0
AKTUBHOCTH OWOIIMIHBIX TPENapaToB M OMO3aNIUINEHHBIX MAaTEepHajoB B MpOIeCCe WX pPa3padOTKH W
COBEPIIICHCTBOBAHMUS;

— BIICPBBIC MOJYYCHA KOJIMUYCCTBEHHAS OICHKA CTEIEHU OaKTEPUOCTOMKOCTH MAaTepPHAIOB M U3ICIIHIA,
OTHOCHTEIILHO TIPOYHO YISPKUBAIOIIUX OHOIMIHBIC HO0ABKH, COJCPKAIINX OIPAaHHMYCHHO PAcTBOPUMBIC B
BOJIe OMOIU/IBI, TIOPUCTHIX MATEPHATIOB M U3ZCIHIA CO CIIOKHONH T€OMETPHEH TTOBEPXHOCTH, B TOM YHUCIIE TEX,
KOTOPBIEC XapaKTePU3YIOTCS XOPOIIei COPOIIMOHHON €MKOCTBIO IT0 OTHOIICHHUIO K OaKTEpUATEHBIM KJICTKaM;

— BIEPBBIC YJAIOCh KOJWYCCTBECHHO OICHUTH CTEICHh OaKTEPUOCTOMKOCTH MATepUAIOB C

OMOIMIHBIME JT0OABKaMU K aHA3POOHOW OMOKOPPO3UH.

Bnaronapst co3nanHONi OHOTECT-CHCTEME HCIIBITAHBI CBOWCTBA HTMPOKOTO KPyra HOBBIX OHOIIMIHBIX
NpenapaToB U COACPIKAIINX HX MATEPUAIIOB: TIOJIMMEPHBIX, KEPAMUYECKUX, APEBECHHBI U JIp. B TIPOIIECCE UX
pa3paboTku. DTO TMO3BOJIWIO TMOAOOPAaTh ONTUMAalIbHBIE COOTHOIICHHS KOMIIOHCHTOB B COCTaBe
AHTUMUKPOOHBIX KOMIIO3UIIMHA M O0ECHedmio co3llaHue OWO3alIUINCHHBIX MaTepHaloB H  H3JICIHH,

OTIUYAIOIINXCSA BEICOKOH CTEMEHBIO YCTOMYMBOCTH K OMO00pacTaHUSIM.

BIOTEST-SYSTEM FOR QUANTITATIVE EVALUATION OF ANTIB ACTERIAL
PROPERTIES OF BIOCIDAL SPECIMENS AND BIOPROTECTED M ATERIALS

Antanouskaya L.I., Belyasova N.A.

El “BSTU”, Sverdlova st., 132, Minsk, 220006, Bekbiocidmethod@mail.ru

According to statistics, annual losses caused byddberioration of materials, goods and
construcations are estimated to be millions ofaielin a series of developed countries. But thiogemess
of the situation is that the counties experience ovdy material losses connected with the breakafge
equipment and breaks in technological process, @fien the damage cannot be calculated in terms

money: these are accidents, that may lead to hietk-down and loss of life.

To protect materials and products from biodetetionathey are modified with different biocidal
additions. These researches need reliable metHoitheio effectiveness evaluation, but in the Repubf
Belarus there are no standard test methods okiis and the test methods that exist in world’'actice

have a series of fundamental defects, that plaugslion their application.

To calculate the degree of bacteriaresistance ¢émads and products with biocidal additions we

worked out biotest-system, which include:
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— the collection of test-bacteria extracted frowfdilling and identified which were: highly-senséiv

to effective biocides and relatively stable; graosifive and gram-negative, aerobic and anaerolnichw

collectively provide a large variety and a wide ganof sensitivity of methods that help to evaluat¢

antibacterial properties of biocidal specimens laiegrotected materials;

— two new ingenious methods of bectariaresistamatiation of bioprotected materials and product

and effective method of antibacterial propertiealeation of biocidal specimens. The methods aredas
definition of metabolic markers of the test-ba@eused (the concentration of products fermentadio
“sulphate” breathing, the speed of molecular oxygksorption by cells), for which the correlatiorivbeen
antibacterial properties of biocidal specimenst tiféect the cells and the materials containingrtheas
traced;

— the conditions and characteristics of quantitatawvaluation of bacteriaresistance degree (
materials and specimens are selected. The boumelaels of worked-out characteristics are elicitbdtt
made it possible to divide the samples in bactesiatant and non bacteriaresistant;

— standardized procedures, that include new metbbbscteriaresistance assessment of materig
and specimens: PM.MN 3278-2009 “The evaluationatédtive stability of materials and specimens with
biocidal additions towards sulfate-reducing baeteaind PM.MN 4348-2012 “The quantitative evaluatifn
bacteriaresistance degree of materials with bid@dditions towards sulfate-reducing bacteria” t tivare
attested at Belarusian State Institution of Memglocertificates of attestatiode 543/2009 andNe
714/2012).

With the help of the worked-out biotest-system:

— for the first time we have an opportunity to cargthe antibacterial properties of the biocida]
specimens that are similar according to their @gtand bioprotected materials under their develepm

— for the first time the quantitative evaluationasitibacterial properties of materials and specgnen
relatively stably restraining biocidal additiondat contain partially water miscible biocides, feain
materials and specimens with complicated surfacengéry, which include those, that are characterlzed
good sorptive capacity towards bacterial cells;

— for the first time the quantitative evaluationtioé bacteriaresistance degree towards the anaero

biocorrosion of materials with biocidal additionasweceived.

Due to the developed biotest-system a wide ciréleew biocide specimens and the material$

containing them were tested: polymeric, ceramicodem, etc. under their development. This had madej|i

possible to define the right proportion of equivede ration, which were included in antibacteria
compositions and provided the creation of biopratenaterials and specimens, distinguished by tiigir

degree of biofouling resistance.
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CHUHTE3 BUOPEPA3PYIMIAEMBIX IIOJIMMEPOB: MEJUIIUHA U OKPYKAIOLIASA
CPEJA. YTO BAKHEE?

Mumankas E.A.%%, Boaosa T.I'*?, shishatskaya@inbox.ru

1o Cubupckuii ¢hedepanvuviii ynueepcumem, 660041 Kpacrospck, np. Ceoboonuwiii, 19;
2 _ Unemumym 6uogusuxu CO PAH, 660036 Kpachospck, Akademzopodok, 50

Co3nmaHne SKONOTHYECKH YHCTBIX MATEpPHANIOB, BIUCHIBAIOMIMXCS B OHOC(EpHBIE KPyrOBOPOTHEIE
IIUKJIbI, SIBJISIETCSI OJHOW M3 KIIOYEBBIX NpoOsieM coBpeMeHHOCTH. CBA3aHO 3TO C  3KOJIOTMYECKUMHU
npoOsieMaMy, BO3HUKIINMH B CBSI3M C HAaKOIUIEHHEM B OMOC]epe CHHTETHYECKMX MAaTepHajoB, a TaKkKe
HOTPEOHOCTSAMU HOBEHIIHMX OHMOMEAMLIMHCKUX TEXHOJOIWH. JlaHbl pe3ynbTaTbhl aHalu3a COCTOSHUS U
COBPEMEHHBIC MHPOBbIE  TpEHIbl B 00JacTH OHMOMATEepUalOB, MECTO M POjJb  CHHTE3UPYEMBIX
MHKPOOPTaHM3MaMHU pPa3pyIlIaeMbIX OHOIIaCTHKOB (Moauruapokcuankanoatos, IITA). TlpemcTaBieHbI
pe3ynbTaTel MO TEXHOJOTHSIM M TPOU3BOACTBA IOJIMMEPOB JTOr0 Kiacca BEAYIIMMH MHPOBBIMHU
KOMIaHHUSIMH, PACCMOTPEHBI MIEPCIIEKTUBBI /I CTAaHOBJIEHHA NPOMBINIIeHHON oTpaciu III'A B PO. B Ub®
CO PA u COY pazpaboraHbl 1 peaar30BaHbl Ha YPOBHE ONBITHBIX MPOU3BOACTB TEXHONOTMH cuHTe3a 1A
pa3IMYHOM XUMHUYECKON CTPYKTypbl €O CBOWCTBaMHU BBICOKOKPUCTAJUIMYHBIX ~TEPMOIUIACTOB H
KOHCTPYKIMOHHBIX 37acToMepoB. CKOHCTpyHpoBaHbl monuMmepHele uzfenus B Buae 2D m 3D dopwm,
CaMOCTOSITENIbHBIE HMMIUIAHTATBl W DHAOMNPOTE3HI, OMOCOBMECTUMBIC TOKPBITHS, MHUKPOHOCHUTEIH
JIEKapCTBEHHBIX NpeNapaToB W (YHKIMOHUPYIOIIMX KJIETOK B BHUJE HAHOYACTUI] M YIBTPATOHKHX BOJIOKOH;
BBITNIOJTHEHBI JTOKJIMHUYECKHE W HauyaThl KIMHMYECKHEe HccienoBaHus. OneHeHbl nepcrnekTuBbl [IIA B
Ka4yecTBE YMaKOBOYHOTO Marepuaia, MAjsl KOHCTPYHpPOBaHUS yHOOpEHHH M CpPEACTB 3allUThl PAacTCHUM;
UCCJICIOBaHbl 3aKOHOMEPHOCTH M KHHETHKAa OHOpa3pyII€HUs B IPUPOJIHBIX YCIOBUSAX IIOYBEHHBIMU H
BOJIHBIMH MHUKpPOOHOILIEHO3aMU. BBINONIHEHa TEXHUKO-3KOHOMUYECKas OLIEHKAa pa3padOTaHHBIX TEXHOJIOTHUil
cureza III'A npu pa3nuyHbX CcyOCTpaTHBIX CLEHApusX, C HCIOJIb30BAHUEM WHAUBUAYAIbHBIX U

KOMITJIEKCHBIX CYOCTpPAaTOB.

Pabota Beimonnena npu ¢puHaHcoBoi nogaepxkke Ipasurenscra PO no [Moctanosnenusam Ne 219u
Ne 220 or 9 anpenst 2010 kourpakter Ne 11.G34.31.00131 Ne 13.G38.31.0009)y mporpamMmsi
[pesunenra PO «loanepxka MOIOABIX JOKTOPOB Hayk» (rpant MJ] 3112.2012.4).
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SYNTHESIS AND FABRICATION OF BIORESORBABLE POLYMERS . MEDICINE AND
ENVIRONMENT — WHAT IS ON THE MAP?

Shishatskaya E.I** Volova T.G.?

! Siberian Federal University, Krasnoyarsk, Russhishatskaya@inbox.ru
2 Institute of Biophysics, Siberian Branch of RAKgdfioyarsk, Russia

Development of environmentally friendly materiatat could be involved in the biospheric cycling
is one of the key issues of the present time dueoth environmental hazard caused by accumulation p
synthetic materials in the biosphere and the neéasodern biomedical technologies. The study areyz

the state of the art and current internationaldseim biomaterials research and the position ahel @b

1%

degradable bioplastics synthesized by microorgamigpolyhydroxyalkanoates, PHAs). The data ar
reported on the processes and production of thissabf polymers by world’s leading companies; piidén
for the development of commercial production of rdeigble PHAs in Russia are investigated. The IBP SB
RAS and SFU have developed the technologies ofyhthesis of PHAs with different chemical structure
exhibiting properties of high-crystallinity thermapts and construction elastomers, and used thgsitan

production of these polymers. The researchers leawstructed 2D and 3D polymer devices, implantg,

&N

prostheses, biocompatible coatings, microcarridrsdrags and functioning cells as nanoparticles an
ultrafine fibers; preclinical trials have been penfied and clinical trials started. PHAs have beadied as
material for packaging, for constructing fertilizBarmulations and plant protectants; studies hagenb
performed to investigate PHA behavior and kinetitsheir biodegradation by soil and aquatic micabbi
communities in nature. Technical and economic paters of different substrate scenarios of PHA msith

technologies, using individual and complex subsgahave been assessed.

The work was financially supported by the Governimehthe Russian Federation (Contract No
11.G34.31.001 and No. 13.G38.31.00093), and thsidenet of the Russian Federation (Grant “Support ¢
young Doctors of Sciences” MD 3112.2012.4).

=
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NOVEL TECHNOLOGIES FOR BIOSIMILARS MANUFACTURE

Dr. Marijana Golubovic
DSM Biologics, Groningen, The Netherlands

Production of Biopharmaceuticals has significaatliiyanced in the past decade. The manufacture
Biopharmaceuticals has seen several leaps, sutiteragicrease and use of single use systems. \Ofie
wasa complex process nowadays is becoming a stresihmanufacture. This is also very beneficial fo
Biosimilars. The author will present a conceptBawsimilars production based on DSM’snoveltechna@eg

XD®high density cell culture and RHOBUSBne-step direct product capture.

XD®is a highly intensified cell culture process thabvides cells with a constant environment fof
optimal cell growth. The technology works in a éonbus media feeding mode with a filtration unit to
retain both the cells and the recombinant proteithe bioreactor. While maintaining high cell viggiand
quality towards the end of the batch, XDechnology is consistently resulting in very higblumetric
productivity (increase of 5-15 times compared th-fatch).As a perfect match to Xprocess, RHOBUST
technology for direct product capture of interestised for the primary recovery. RHOBUSS an effective
solution to replacing multiple process steps e.gntrifugation, depth-filtration, and packed bed
chromatography with one unit operation. This tedbgy enables less preparation and process timeerlow

cost of goods, and reduced investment costs.

Process output such as product yield, and qualilybe shared. The future manufacture of the
Biosimilar products based on the DSM'’s novel tedbgies will be discussed. Advantages such as retuc

investment and operational costs will be presemtedore detail.
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CEKUNA «BUOKATAIIN3 U BUOKATAITUTUYECKUE
TEXHOIOIr'mn»

SECTION “BIOCATALISIS AND BIOCATALITIC
TECHNOLOGIES”

AMIEPOMETPUYECKHA BUOCEHCOP HA OCHOBE PQQ-
METAHOJIAEI'MAPOI'EHA3bI METHYLOBACTERIUM NODULANS JJIAA JAETEKLIUA
METAHOJIA

Ky3neunosa T.A
Y®IrEOY BITO «Tynvckuii cocyoapemesennviii ynusepcumem, 2. Tyna, np. Jlenuna 92

OnHUM U3 EPCTIIEKTUBHBIX OMOKAaTAIM3aTOPOB B DIIEKTPOXUMHUYECKHX OnoceHcopax sisieTca PQQ-
3aBucumasi Metanosnneruaporenaza (ML, K@ 1.1.2.7)merunorpodusix Gakrepuit. HecMotps Ha TO, 4TO
M uccnempoBana y MHOTUX OakTepHid, B MOCIeIHUE TOABI MOBBICHIICS HHTEPEC K U3yYCHUIO HOBBIX GOpM U
CBOWCTB 3TOr0 (hepMEHTa y Pa3HbIX BUIOB METHIOTPO(POB U3 HEOOBIYHBIX MECT OOUTaHHSA, YTO 00YCIOBICHO
KaK KII04eBOH posbto B MeTabonm3me Cl- coepnHeHnid, Tak 1 BO3MOXHOCTBIO MCIIONB30BaHUS (hepMEHTa B
ounokatanmmze. Kak wu3BectHo, MJIT rpamoTpHUATEeNIbHBIX METHIOOAKTEpUH - TEPHILIa3MaTHUYECKUI
pacTBopuMBbIii Oemok, Haubonee 3()(HEKTUBHO KaTaIM3UpPyeT OKHUCICHHE MeTaHoia A0 (opMaibaeruia,
nepeaaBasl SIEKTPOHBI B KJIETKaxX Ha creuuuueckuid Kuciabslid nutoxpoM cb. Kpome meranona, gpepment
OKHCIISIET IIEPBUYHBIE CIIUPTHI U aJIbJETUbl, UCIIONb3YSI UCKYCCTBEHHbIE aKLIEIITOPHI AJIEKTPOHOB, HAIIpUMEP,
(dhenazunmeTocyabpar. Takum 00pa3oM, u3yueHHe OnokaTanuTHueckux cBoiictB PQQM/II u paspaboTka

Ha e€ OCHOBE aMITepOMETPUIECKOT0 MEIMATOPHOTO OMOCEHCOPA SIBISIETCS aKTyalbHOM 3a1aueii.

B pabore MII Methylobacterium nodulanguniiena m0 37eKTpOHOPETHIECKH TOMOTEHHOTO
COCTOSIHUSI M OXapaktepu3oBaHa. PepMeHT ObUT MMMOOHIOBAH Ha TIOBEPXHOCTH TI'padUTOBO-TIACTOBOTO
9NEKTPOAa, MOAU(UIIPOBAHHOTO MEIUATOPOM DIIEKTPOHHOTO TpaHCIopTa - GpepporieHoM. OTHOCUTEILHOE
CTaHIapTHOE OTKIOHEeHHWE g 15 mocnemoBarenbHbIX H3MepeHud — 7,6%. JluHelHbId auama3oH
onpezaensaeMbIx KoHLeHTpaluii metanoia 0,0135 — 0,51M, npenen oOHapyxkenus — 4,5MkM, IIUTEILHOCTD
eanHuaHOrO M3MepeHus — 10 mun; npu xpanenun snekrpona npu 4°C B teuenue 20 CyTOK COXpaHSIIOCH
75% akTHBHOCTH MMMOOWIN30BaHHOTO (epMmeHTa. [loka3zaHo, ¢ MOMOILIBIO YBEJIWYCHHE KOHIICHTPALUH
[MaHUJa KaJIus B KIOBETE MOXKHO IIOBBICHTH CEJICKTUBHOCTH OIPEICICHUS METaHoja B IPHCYTCTBUH
¢dhopmanbaeruia.

Pabora BeimonaeHa npu noaaepxkke OLI «HayuyHble 1 HaydIHO-TIEAATOTHIECKHUE KaIPhI
naHOBanMoHHoM Poccun» Ha 2009-2013 onp1», cornamenns Ne 14.B37.21.056141 Ne 14.B37.21.1231.

23
VIl MockoBcKkuin MEXXAYHAPOAHbIN KOHIPECC VIl MOSCOW INTERNATIONAL CONGRESS
«BUOTEXHONOMMA: COCTOAHUE U MEPCMEKTUBbI PA3BUTUSA»» “B IOTECHNOLOGY: STATE OF THE ART AND
PROSPECTS OF DEVELOPMENT”




MaTtepunanbl KoHrpecca l’ Congress Proceedings
""IaCTb 3 TEXHONOTIrMUn Part 3

PQQ-METHANOL DEHYDROGENASE BASED AMPEROMETRIC BIOSE NSOR FOR
METHANOL DETECTION

Kuznetcova T.A.
Tula state university, 300600, Tula, Lenin's avedie

PQQ-dependent methanol dehydrogenase (MDH, EC.7)102 methylotrophic bacteria is one of
the promising biocatalysts in electrochemical bnsses. Despite the fact that MDH is studied in man
bacteria, the interest towards studying novel foohshis enzyme and its features in various speofes
methylotrophs from unusual habitats has increabBeid.is determined by both its key roleGd compounds
metabolism and perspectives of using the enzynteoicatalysis. The MDH (EC 1.1.2.7) of Gram-negative
methylobacteria is known to be a soluble periplagswiein. The enzyme catalyzes most effectively th
oxidation of methanol to formaldehyd&NI is ~20 uM), transferring electrons in to specific acidic
cytochromecL. In addition to methanol, MDH oxidizes primarycahols and aldehydes, using artificial
electron acceptors, such as phenazine methosulfates, the study of biocatalytic properties PQQ- WD

and development of reagentless amperometric bios&ased on it is a current area of research.

In this work MDH of the facultative methylotrophptytosymbiontMethylobacterium nodulanisas
been purified for the first time to an electrophmaly homogeneous state and characterized. Afipdri
MDH preparation was immobilized on the surface gfraphite paste electrode, which contained ferrecen
i.e., a mediator of electron transport.The relatt@ndard deviation for 15 successive measurenvesss
7.6%. The linear range of the determined methaontentrations is 0.0135-0.5 mM, the detection limit
4.5 uM of CH;0OH, and the duration of a single measurement isibQ 75% of activity was preserved when

the electrode was stored for 20 days°&t.4

The study was supported by the Federal Progranet8tic and scientific-pedagogical stuff
for innovative Russia 2009-2013” contract 14.B3712B1 and agreement 14.B37.21.0561.
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CEKUNA «<BUOTEXHONOINA U ANIbTEPHATUBHASA
QHEPTETUKA»

SECTION “BIOTECNOLOGY AND ALTERNATIVE
ENERGETICS”

NEPCIIEKTHUBbBI PA3BUTHUSA ITPOU3BOJCTBA BUOIIOJIMMEPOB U
BUOSHEPI'ETUKH

Curos A.C.", Estoxnmos A.A.", 3a6opucros B.H %, IleryxoBa AB?

1 . . .
‘Mockosckuii 20cy0apcmeeHnblil meXHU4eCKUll YHusepcumem paouomexHuxu,
9neKmpoHuKU u asmomamuxu, Mockea, Poccus, np. Bepnaockoeo, 78, 119454

2040 «Egpemosckuti 348600 cunmemuiecko2o kayuyka», yi. Cmpoumeneii, 2 ,
2. E¢ppemos, Tynvckas oonacme, Poccus, 301840

B mocnennee BpeMst 3a pyOeskoM HaOJIOMASTCST HEYKIIOHHBIA POCT TTPOU3BOICTBA OMOIONMMEpPOB. B
CCCP mnepBblc OHMOMOHOMEPHI ¥ OHOKAy4YyKH MPOM3BOAMINCH, eie HaunHast ¢ 30-40X romoB mpouuioro
cronetusi. IJT1o ObM — OmoOyTagueH W Ouo-1,241ommbyTamueH, OMO-W300yTHWIICH IS TPOW3BOICTBA
NoJAMKU300yTHIIeHa, OMOOYTHII- KayuyKa U Ononsonpena. Torna HeTeXuMHUUECKOE CHIPbE HE CTOJIb HIMPOKO
UCIIOJIB30BAJIOCH 7Sl TOJTydeHHss MOHOMepoB. CeromHs NpH HapacTalolleM MHUPOBOM JAe(UIMTE CHIPHS,
HeTexumusi Poccun nMMeeT MOpanbHO YCTapeBIIME TEXHOJIOTHHM U obopynoBanue 70x romoB. Spkuit
KOHTPAacT C BBICOKONPOU3BOIUTEIbHBIMHA, JKOHOMHYHBIMH M HOBEHIIMMH KoMIulekcamu HpaHa,
CaynoBckoit Apasuu, Kuras u ap. Ilporpamma nexiapatuBHoro pa3sutusa Hedrexumun go 2030rona He
CTOJNb TPaHIMO3HA, KaK peajnH, YXKe IOCTHIHYThble YKa3aHHbBIMH cTpaHamu. [losTomMy pacmmpenue
CBIPDbEBOI 0a3bl M UCIONB30BAHME OUOCHIPbS MAJS IMPOU3BOJACTBA OHOMOIMMEPOB CTAHOBHUTCS BHOBD
akTyanbHbIM. K ToMy ke, B 3apyOeXHOM NMPOMBIIICHHOCTH yXe OTpadaThiBaeTcs, HampUMep, MNpsIMOi

OMOCHHTE3 M30TPCHA.

IMoBceMecTHOE pa3BUTHE JOKAJIBHBIX TOYEK POCTa OMOIHEPTETHUKH 3a CUET CO3JaHUs OONBIINX W
MaJbIX OMO’HEPreTHIECKUX KOMILIEKCOB OYIET NMPHUBJICKATh HACEJICHHE, KOTOPoe OYIET 00KMBATh HOBEHIC
TEPPUTOPUH U TO3BOJHUT COKPATUTH JOPOTOCTOSIINE TEPEBO3KH YTIICBOJOPOJHOTO TOILUIMBA IO CTpaHe,
MTOCKOJIBKY, YIIOp OyAeT clefiaH Ha MECTHBIE OMOPHEPreTHIECKIE pecypchl. Pa3BuTie OMOYHEPTeTHKH OymeT
BCEMEPHO CIIOCOOCTBOBATh PA3BUTHIO TPHKIAJIHOW HAYKH, TITOCKOJIBKY TIOSBISETCS HEO0OXOIUMOCTb
JALHEHWIIET0 YCOBEPIICHCTBOBAHUSI OMOTEXHOJIOTH ¥ TIOBBINICHUsT WX 3(pdektuBHOCTH. M3BecTHO,
HaNpUMep, YTO MPOTYKTUBHOCTH BOJIOPOCIICH HAMHOTO dQQeKTHBHEE, YeM CyXOIyTHBIX pacteHuil. [Toka xe
00beMbl (pHHAHCHPOBAHHS TAKUX PabOT B Poccuy MOKa3bIBAIOT OTCYTCTBHE PeallbHOTO HHTepeca. B nokiane
MOKa3aHO, YTO, MOMHMO TPAJUIMOHHOTO OMOJOTHYECKOTO CHIPhs MOSBIISCTCS €IIe OJWH HEHCUYEePIacMbIH

pecype, KOTOpBIﬁ JAacCT Ha4aJIo Pa3BUTUIO yFHeKHCHOTHOﬁ OKOHOMMKHU U 6I/IO3H€pF€TI/IKI/I.
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DEVELOPMENT PROSPECTS OF BIOPOLYMERS AND BIOENERGY PRODUCTION
Sigov A.S.%, Evdokimov A.A. 1, Zaboristov V.N.? Petuhova A.V.?

Moscow state institute of radio-engineering elecics and, Russia, Moscow,
Vernadsky pr., 78, 119456

’PJSC “Efremov Synthetic Rubber Enterprise”, RusSisla region, Yefremov,
Stroiteley str., 2, 301840

At present steady growth of biopolymer productisrobserved abroad. The Soviet Union starte
first biomonomers and rubber production back in-3@0th years of the last century. These producte we

biobutadiene and bio-1,2-polybutadiene, bio-isoleumty for production of polyisobutylene, bio-butybber

and bio-isoprene rubber. At that era petrochemiaal materials were not widely used for monomer$

production. Today at worldwide growing lack of ramaterials, the petrochemistry of Russia relies o
obsolete technologies and equipment of 70th yeHms. situation is in a dramatic contrast with highly
productive and economically effective new plantérah, Saudi Arabia, China and other countrieserEthe
goals of declared program of petrochemistry devek till 2030 are not so grandiose as the realizmdy
achieved by the above countries. Thus expansioavoinaterial sources and utilization of raw bio-enetls
for bio-polymers production is becoming of a paramomportance again. In addition, foreign indusgy

developing a direct bio-synthesis of isoprene.

Omnipresent development of local growth points iokehergy production due to creation of large
and small bioenergy plants will attract populatievhich will inhabit new areas. This also will red@uc
expensive transportation of hydrocarbon fuel actesountry as economy will rely on domestic biregy
sources. Development of bioenergy production spadimote development of applied science due to
necessity of further improvement of bio-technoldégyncrease its efficiency. For example, it is weibwn
that the algae productivity is greater than thedpctivity of land plants. Financial support ofcku
researches still shows a lack of interest. It isvghin the report that besides traditional raw imaterial
there is another inexhaustible source, which wilegise to development of carbon dioxide economg a

bioenergy production.
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KOMIIOHEHTBI MOTOPHOT' O TOIIVINBA U3 CIIUPTOB U JIMIIUOB
I'exman A.H.
HOHX PAH, 119991 Mocksa, I'CII-1, Jlenunckuii npocn.

B ocHOBe coBpeMeHHBIX MeTOMOB moiaydenus ouoamserns (MIKK) nexwur mepestepuduramus Macem
¥ JKUPOB HU3IIUMH CITUPTAMHU B IPUCYTCTBUU KaTaau3aTopoB. [IpucyTcTBre cBOOOAHBIX JKUPHBIX KHUCIOT U
BOJBI B HCXOIHBIX KOMIIOHEHTaX TIPUBOAWUT K TIOTepe AaKTUBHOCTH KaTajau3aTopa, YTO SBIIAETCS
MIPETATCTBUEM ISl TiepepaboTKu B OMOIU3ENbh OTXOAOB MHUIIEBBIX Maced M >KUpoB. M3-3a HE0OXoauMocTH
MIEPUOAMYECKH PEaKTUBUPOBATh KaTamuzaTop mpom3BoacTBO MIKK ocCymecTBUMO TOJIBKO B YCIOBHSIX
JEHCTBYIOIIETO XUMHUYECKOT'O ITPOM3BOCTBA ¢ pa3BUTOM HHMPaCcTPyKTypoi. [lepesTepudukalius parmncoBoro
Macia B Cpelieé OKOJO- M CBEPXKPUTHYECKOTO MeTaHoja 0e3 KaTau3aTOpPOB IO3BOJSET CYIIECTBEHHO
MOBBICUTh HArpy3Ky Ha PEakTOp U CHATh 3TU OTPAHUYEHHMS, YTO OTKPHIBAET BO3MOXHOCTH CO3JaHUS
JOKaJbHBIX yCcTaHOBOK 1o monydennio MJXKK u3 0TX0[0B KyJWHApHBIX Macel U >KUPOB, HE HAXOASMIIMX

KBaJ'II/I(i) WU POBAHHOI'O MTPUMCHCHUH.

PaCCMOTpCH ruApoJIM3 Maceil, JXUPOB U UX OTXOHOB B CBCpXKpHTPI‘-IeCKOfI BOAC C IMOJYUYCHUCM
BBICIINX JKHUPHBIX KHUCJIOT U HUX I[aJ'II:HCfIH.IaH nepepa60TKa B aJIKaHBI, Oﬂe(i)I/IHI:I apoOMaTUYCCKUC

YTJICeBOAOPOIbI.

PRODUCTION OF COMPONENTS OF MOTOR FUELS AND BASIC PRODUCTS OF
PETROCHEMISTRY FROM RENEWABLE RAW MATERIALS IN SUPE RCRITICAL
MEDIUM

Gekhman A.E.

N.S.Kurnakov Institute of General and Inorganic @istry Russian Academy of Sciences,
119991, Moscow, GSP-1, Leninsky prospect 31

Biodiesel (FAMEs), a renewable fuel, is producednirvegetable oils and animal fats by 4
transesterification process in the presence oflystta Presence of free fatty acids and water antiag
components leads to loss of activity of the catelysse create difficulties for using of waste @bd oils and
fats. The Transesterification of rape oil in supéal methanol without catalysts allows to ratbe yield
and to use yellow grease as starting materialldtva to create of local plants on production obdiesel

from waste.

Hydrolysis of oils, fats and their waste in supgical water with obtaining of the fatty acids and

their further processing in alkanes, olefins araecriagdrocarbons are considered.
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HNCITOJIB30BAHUE MATHETPOHHOI'O METOJA JJIA HOJYYEHUA
BUOCOBMECTUMOI'O KOMITIO3UIIMUOHHOI'O MATEPHAJIA

Hacaxkuna E.O., Baukun A.C., CepoctbsinoB M.A., Koamakos A.T'.

@I'BY nayxu Uncmumym memaniypeuu u mamepuanoseoenus um. A.A. baiikosa PAH,
119991 Poccus, Mocksa, Jlenunckuii np-m, 49

B mame Bpems sl BoccTaHOBJICHUS (DU3MONOTHMYECKHX (YHKIWH, a WHOT/IA M 3aMEHBI JKHBBIX
TKaHed W OPTraHOB OYEHb YACTO B OPTraHM3M BHEAPSIOTCS H3IEIHs W3 HWHOPOJHBIX €My MaTepHajoB:
METAJIJIOB, KEPAMUKH, IMOJIMMEPOB U T.JI. OJIHAKO, )KUBOE TEJIO MPECTABISIET COOOH BeCbMa arpeCCUBHYIO U
OJTHOBPEMEHHO YyBCTBHTEIBHYIO CPEey, MO (PU3NKO-XUMHUUECKUM JICHCTBHEM KOTOPOW MHOTHE MaTEpHUabl
CIIOCOOHEI Pa3pymIaThCs, a MPOIYKTHl UX PA3IOXKEHHS — OKa3bIBaTh BPEIHOC BO3JICHCTBHE HA CaM OPTaHU3M.
B nmawHoli pabote wucciienoBaH cHoco0 CO3/aHUS OJHOMEPHOTO KOMIIO3UTAa, OOBEIMHSIOIMETO B cebe
(yHKIIMOHABHBIC CBOWCTBA TOJIONKKU (HAIpUMED, MOJO00HBIC TOBEACHUIO KHUBBIX TKAHCH MEXaHHYCCKHUC
CBOWCTBA CIIJTABOB HUKEJIHIA THTAHA) U BBICOKYI0 OMOCOBMECTHMOCTD, 33 CUET MOJYUYCHUS KaYeCTBEHHOTO

MMOBCPXHOCTHOT'O CJIOA U3 TauTi MCTOJAOM MAaru€TpOHHOT O HANIBIJICHUS.

B xome paboTbl IUIA TOCIEAYIOMIETO CpaBHEHUS ObUI MOJyYeH psija 00pa3lioB C OCHOBOW M3
HUTHHOINA, MEJIH M CTEKIIa B FA30BOH CPEJie aproHa IpH OCTATOYHOM H paboueM nasnernn ~ 6x107° Topp u ~
2,7x107° Topp, COOTBETCTBEHHO, 1 TeMIIepaType MomIoKKH ~ 100°C. AKCHANbHBI MATHETPOH C MUIICHBIO
U3 XUMHYECKH YHCTOTO TaHTala WM TUTaHa pa0oTan MpH JUCTAHIUM HambuleHWs Topsaka 13 cM Ha
MIOCTOSIHHOM TOKE BapbHPyEMOTO B 3aBUCHMOCTH OT 3a7aBaeMoii MormHocTH 3HaueHus (~ 400-1100vA) mpu
Hanpsokeann ~ 400 B mpu pasnmunom Bpemenn pacmbiienus (5-120 mun). K obpasmam B mporiecce
HaIBLICHHUS TPUKJIAIbIBAIOCH pa3inuHoe Hanpspkenue cMernenus oT 0 mo 1000B. Xumuueckuii u Ga3oBbiit

cOCTaB 00pa3IloB OMPEICIISLIN C TIOMOIIBIO PEHTTEHOBCKOTO AudpakTomeTpa, COM n ADC.

BremHe u npu cTaTHYECKUX UCTIBITAHHSIX HAONIOAATach XOPOIIas aare3usi cIos K MOJIOKKE, 9eMy
CrocoOCTBYeT HaNIW4He IMEPexXoqHOro cios. Ha cymMmapHyo TONIIMHY CIIOEB HanOOJbIee BIHSHUE
OKa3BIBAJIO BPEMS pacmbuicHHs (TeM TOIe, YeM Ooubiie Bpems). Bomblias MOUTHOCTh M MPHIOKEHHOES

HaANPsHKEHUE CMEIICHUS CIIOCOOCTBYIOT 0oJiee paBHOMEPHOMH CTPYKTYpE.
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USE OF A MAGNETRON METHOD FOR RECEIVING A BIOCOMPAT IBLE
COMPOSITE MATERIAL

Nasakina E.O, Baikin A.S., Sevostyanov M.A., Kolmakov A.G.,

Institution of Russian Academy of Sciences A.Ad¥dnstitute of Metallurgy and Material
Science RAS, 119991, Russia, Moscow, Leninskyl8ve,

Presently for restoration of physiological funcscend sometimes replacements of living tissues and

organs very often items of foreign materials implario an organism: metals, ceramics, polymers, et

<7

However, the live body represents very aggressiv @ the same time sensitive environment under
physical and chemical action of which many matsriate capable to collapse, and products of thejr
decomposition — to make harmful effects on an dsgan In this work the mode of creation of the one
dimensional composite uniting functional propertés: substrate (for example, similar to behavidiving
tissues mechanical properties of nickel-titaniutnya) and high biocompatibility by obtaining quative Ta

and Ti covering by a method of a magnetron dussrngvestigated.

During the work for the subsequent comparison abmrof samples with a nitinol, copper and glas$

4

substrate was received in the gas environmentgoinaat a residual and operating pressure108 Torr and
~ 2, %107 Torr, respectively, and substrate temperature6-°10. The axial magnetron with a target from
chemically pure tantalum or titanium worked at atthg distance about 13 cm at direct current otieal
varied depending on the set power (~ 400-1:k80 at voltage ~ 400 V at various time of sputterfbegl20

min.). During sputtering various offset voltage vegplyed to samples changing from 0 to 1000 V. Gbam

and phase composition of samples was determineeray diffractometer, SEM and AES.

Visually and at static tests good adhesion of #asarlayer to a substrate was observed which |s
provided by existence of a transitional layer. $ming time had the greatest influence on the thiakness

of layers (the more time, the thicker layer). leargpower and applied applied promote more uniform

structure.
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CEKUNA «BUOTEXHONOINA U NULLEEBLIE NPOOYKTbI»

SECTION “BIOTECNOLOGY AND FOOD PRODUCTS”

BEJIKOBBIIl MOJIYJIb C AHTHOKCUJIAHTHBIMH CBOMICTBAMM JIISI
MHHOBALMOHHBIX ITPOIYKTOB ®YHKIIMOHAJILHOI'O MUTAHUS

Tuxomuposa H.A., Turosa ML.E.

@I'FOY BIIO «Mockosckuil 20Cy0apcmeeH bl YHUBEPCUmem nuyesbix NPou3600Ccme
109316 e. Mocksa, ya. Tananuxuna, 33

I'nyOokass mepepaboOTKa CHIpbSl JKMBOTHOTO TIPOMCXOXKICHUS ¥ TOJIYyYCHHE Ha OCHOBE
HaHOOMOTEXHOJIOTUM OMOJIOTHYECKH aKTHBHBIX KOMIUIEKCOB M MHHOPHBIX BEILICCTB SIBISIOTCS OJHUM H3
MEPCICKTUBHBIX HAMPABIICHUN MTPUKIIATHOW OMOTEXHOIOTHH. Llebio HaydHO# paboTHI SBIISIETCS pa3padoTKa
Ha OCHOBE KOHIIEHTpaTa OEJKOB >KHBOTHOTO MPOMCXOXKJICHHS, 00JIaMalonux OHOIOTHIECKOH aKTHBHOCTHIO
pecypcocoOeperaromeii  TeXHOJIOTHH  OETKOBOTO MOXIYJISI  BBICOKOW  OMOJIOTHMYECKON IICHHOCTH C
BBIPOKCHHBIMH ~ AHTHOKCHUJIAHTHBIMM CBOWCTBAMH JUIS TIPOM3BOJICTBA HA €r0 OCHOBE JIMHEHKH
WHHOBAIIMOHHBIX MPOIYKTOB (DYHKIIHOHATBHOTO (IIKOJILHOTO, CIIOPTHBHOTO M 1p.) muTaHus. Ha mepBom
JTane HAyYHO-HUCCIICA0BATEIhCKONH pabOThl MPOBEJCHBI ONEHKA M aHaun3  (PaKTHYECKOrO CYTOYHOTO
palroHa yJanmxcsi cpeauux obmeobpaszoarenpbix mkos (COIII) ma nmpuMepe T. MockBbl, MOCKOBCKO#
obmacty, 1. Yebokcapbl u r. HoBoueOoKkcapck ¢ IENbI0 YCTAHOBIICHHS €ro aJIeKBATHOCTH TI0 MHIIEBOMY,
OHMOJIOTUYECKOMY W DHEPreTUUIECKOMY CTAaTyCy, YTO MOKa3alo HEeaJeKBATHOCTh MUTAHUS (PH3HOIOTHIECKUM
HopMmaMm MP 2.3.1.2432-0801n0i1 13 hopMm anekBaTHON KOppeKTHPOBKU pannona ydyamuxcs COLL moxer
OBITh MPOIYKT CIEIUATU3NPOBAHHOTO NMUTAHKUS Ha OCHOBE KOMILICKCHOTO HCIIOJIb30BAHUS OCITKOB MSCHOTO
¥ MOJIOYHOTO HPOUCXOXKICHUs. [ yBeIHYeHUs] MX OMOMOCTYIHOCTH TPEIUIOKCHO M3MEITbYCHUE YaCTHIL
0eJIKOB Ha IUTAHETApPHOMW IIAPOBOW MENBHHIE 0 HAHOpa3MepoB. B pesynbpTare sKCIiepUMEHTa 0TpaOOTaHbI
ONITHMAJIBHBIC PEXKUMBI M3MelbueHus: ckopocth (V), Bpems (t), Temneparypa (T). Ha cnenyromem stame
UCCIIeZIOBaHA aHTHOKCHIAHTHAsE aKTHBHOCTh MOAYJISL METOIOM 1IN Vitro u in Vivo. [Ipouecc nepekucHOro
okucienuss yunuaoB ([TOJI) B Owmonormueckux MemMOpaHax KIETOK OCYIICCTBISIETCS IO CBOOOIHO
pamvKaIbHOMY MEXaHHW3MY, OCOOCHHOCTSIMH KOTOPOTO SIBJISCTCS B3aUMOJICHCTBHE PAJUKAIIOB C JIPYTUMU
MoJIeKyIaMu. BeKoBBIi MOYIb TOCTOBEPHO OKa3bIBAaCT AaHTHOKCHIAHTHOE JICHCTBHE B ONBITHBIX CUCTEMaX
in Vitro u, ciie1oBaTeIbHO, MOXKET pacCMaTPUBATHCS Kak (HaKTop, CIIOCOOHBIN PeryTupoBaTh HHTCHCHBHOCTh
OKHCIICHHUS JINTIHJIOB. B MOJIENBHBIX pacTBOpax TMPOJAYKTHl OKHCICHHUS JIMIIMIIOB TOMYYadl OKHCIICHUEM
dhocharuaunxonauHa nepekucbio Bomopoaa. CocraB peakunonnoi cmecu: 0,4 MM H,0;; 50MkM remuHa;
2vr/mn  L-adocharuannxonuaa u3 coeBbx 60608 (Sigma). Ipoxykrer TTOJI 06pa3oBBIBANKCE IIPH
WHKYOaliu peakIMOHHONH CMecH B TeYeHHEe JBYX dYacoB mpu Ttemneparype 379C. O mnposBiIcHUH
AQHTHOKCHJIAHTHOM aKTUBHOCTH OEIIKOBOTO MOIYJIS iN VIVO CBUIETEIbCTBYCT MOHMKCHHUE KOHIICHTPAIUH

npoaykToB ITOJI B KpoBH KPBICAT M3 OMBITHOHM Tpymmsl 6onee uem Ha 20%  <0,05) mpu mepopaasHOM
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KopMiIcHUH. Takum oOpa3oM, OEIKOBBI MOMYJIh JOCTOBEPHO OKAa3bIBACT AHTHOKCHIIAHTHOE JICHCTBHE B
OTIBITHBIX CHUCTEMax M, CJICJIOBATEIbHO, MOXKET PacCMaTPUBAThCS Kak (DaKTOp, CIIOCOOHBIH PETyIUpOBaTh

HMHTCHCHUBHOCTBH OKUCJICHHUA JIUITHUIOB.
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PROTEIN MODULE WITH ANTIOXIDANT PROPERTIES FOR INNO VATIVE
FUNCTIONAL NUTRITION

Tikhomirova N.A., Titova M.E.

Moscow State University of Food Production

Deep processing of raw materials of animal origihd aeceiving based on nanobiotechnology
biologically active complexes and minor substan@ge one of the promising areas of Applied
Biotechnology. The purpose of research is the dgweént of resource-saving technology of high
biological-valued protein module, based on aninmatgdn concentrate having biological activity witiong
antioxidant properties, to production on the badists innovative line of functional (school, spgretc.)

products. The first stage of the research is etialuand analysis of the actual daily intake ofcadbhildren

in secondary schools on the example of MoscowMbscow region, Cheboksary and Novocheboksarsk {o
determine its adequacy for food, biological andrgyestatus, that had showed inadequate nutrition {o

physiological standards 2.3.1.2432-08 MR. One efftrms of an adequate adjustments of schoolchildrg

O

diet may be specialized food product based on teygliated use of proteins meat and dairy origin. T
increase their bioavailability was offered a reductof protein particles by a planetary ball midl &
nanoscale. Result of the experiment worked outnmgdtimodes of grinding: the speed (V), timg, (
temperature (T). In the next step the antioxidatitily of the module was studied by the method@ofitro
and in vivo. The process of lipid peroxidation (LDR® biological membranes of cells is carried ontfee
radical mechanism and is characterized by thedaotiem of radicals with other molecules. Proteindorie
significantly has an antioxidant effect in expenta systems in vitro and, therefore, can be camsidlas a
factor that can control the intensity lipid oxidati In model solutions products of lipid oxidatiarere
received by oxidation of phosphatidylcholine hygln peroxide. The reaction mixture consisted @f:ndM
H,0,, hemin 50 micrometers; 2mg/mldfesfatidilholina soybean (Sigma). LP products wierened during
the incubation of the reaction mixture for two heoat 37 °© C. Manifestation of the antioxidant dttiof the
protein module in vivo evidences the reduction e toncentration of lipid peroxidation productsttie
blood of rats in the experimental group by morent8% (p <0.05) after oral feeding. Thus, a protein
module significantly shows an antioxidant effecekperimental systems and, therefore, can be cenesid

as a factor that can control the intensity lipiddation.
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CEKUNA «<BUOTFEOTEXHONOIUA>»

SECTION “BIOGEOTECNOLOGY”

BUOI'EOXUMHMNYECKHUE ITPOLHECCHI B IIOJA3EMHBIX BOJAX B 30HE
PAJIMOAKTHUBHOI'O 3AT'PASHEHUA

baonu T.JI. 1, IIaBnoBa H.K. 1, AonxyanuH P.P. 1, 3axapoBa E.B. 2,
KouncranTunosa JI.H. 2, Kaamebixos C.H. 3, Karo K. 4, Haszuna T.H. !

! Hncmumym muxpoouonocuu um. C.H. Bunoepaockoeo Poccutickoil akademuu Hayk
Poccus, 117312 Mocksa, [Ipocnekm 60-temus Oxmsabps, 0. 1,xkopn. 2

2 Hncmumym ¢uzuuecxou xumuu u snexkmpoxumuu um. A.H. @pymxuna PAH, Poccus, 119991,
Mocxkea, Jlenuncxuii np., 31,xopn. 4

3 MY umenu M.B. Jlomonocosa, Poccusi, 119991 Mockea, Jlenunckue eopwt, 0. 1,c. 3

* Vuusepcumem Luzyoka, Anonus, 422-85291lusyoxa, 836 Os

Ozepo Kapauaii — 3T0 MOBEpXHOCTHBIA MPOMBIIUICHHBIA BOJOEM, UCIOJB3YEMBIN IJIS1 XPaHECHUS
KHUJIKUX OTXOA0B cperaHero ypoBHs aktuBHOCTH ([IO «Masik»). [lpu skcrutyataiuu o3epa MPOUCXOIUT
(buapTpanUs KOMIIOHCHTOB JKHIKHX OTXONIOB 4Yepe3 NPOHHMIIAEMOE JIOKE BOJIOEMa, YTO MPUBOAMT K
MOSIBIICHUIO PATUOHYKJIMJOB B TOJI3EMHBIX Bojax. llenmbio HacTosiei paboThl Oblia OIEHKAa MHUKPOOHBIX

MpoHeCCCOB U BBIACHCHUC POJIM MUKPOOPIraHU3MOB B MUT'PAITUU PAJUOHYKIINIOB B IOA3CMHBIX BOJAAX.

B mpo6ax mom3eMHBIX BOJ, OTOOpaHHBIX B pailoHE pacroiiokeHus o3. Kapauaif, ObLIO BBISBICHO
MAJIOUHCICHHOE MHKPOOHOE COOOIIECTBO, BKJIIOUAIOIIEe adpobHEle opraHoTpodmbie Gakrepun (10-10
ki/MI) u  aHadpoGHble Opommmemble (10-16  wi/mu), xemesopemyumpyromme (0—-1G  wi/wmi),
nerutpudumupytomme (0—1G /M), cynbbarpenymmpyromue (<10 xn/mn) u Meranobpasyromue (0—1G
KJ1/MJI) TPOKAapHOThI. Bclie[CcTBHE OKHMCICHHOW OOCTAHOBKM M BBICOKOTO COJICp)KAaHHsS HHUTPATOB B

MOJI3EMHBIX BOJIaX CKOPOCTH IMPOIIECCOB CyNb(aTPEeAyKIINH U METaHOTeHe3a ObUT OYeHb HU3KH.

Tokazana >bdextuBHas Grocopbumst paxmonykmnzo 2~ Am(I), ZNp(V) u 2U(VI) u Huskuii
ypoBeHb copOumn *°Sr Gakrepusimu pogos Bacillus ComamonasAcinetobacter ShewanellaPseudomonas
u Stenotrophomonas seimeneHHbIME W3 TOA3EMHBIX BOA. bakrepuss Shewanella putrefaciens
BoccranasamBaga U(VI) mo U(IV) B cpemax ¢ jgakraroM © areratoM. IIoJy4eHHBIE pPE3YIIbTaThI
CBUACTCIIBCTBYIOT O IHNPHUCYTCTBHM B IIOA3€MHBLIX BOJaX MHKPOOPTaHHU3MOB, CHOCOOHBIX y4aCTBOBaTh B

OCaXICHUH paJMOHYKIHI0B. PaboTa BeimonHeHa npu nojanepxkke POOU (rpant Ne 11-04-92116).
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BIOGEOCHEMICAL PROCESSES IN GROUNDWATER IN THE AREA OF
RADIOACTIVE CONTAMINATION

T.L. Babich', N.K. Pavlovd, R.R. Abdullin®, E.V. Zaharovd,
L.l. Konstantinova?, S.N. KalmykoV®, K. Kato*, T.N. Nazind

'Winogradsky Institute of Microbiology, Russian Aeay of Sciences, pr. 60-letiya Oktyabrya 7/2
117312, Moscow, Russia

Frumkin Institute of Physical Chemistry and Electiemistry, Russian Academy of Sciences,
Leninsky Prospect 31, 119991, Moscow, Russia

3Lomonosov Moscow State University, GSP-1 LenirGérg, 119991, Moscow, Russia

* Shizuoka University, 836 Oya, Shizuoka, 422-8328an.

Lake Karachay, is the open surface water reseffaoirthe storage of intermediate level liquid
radioactive wastes (PA “Mayk”)During exploitation of this water reservoir, becausd the filtration of
components of liquid radioactive wastes throughpgéeneable bottom of reservoir, radionuclides patet
to the groundwater. The subject of the presentysivals to estimate the rates of microbial proceaseisto

elucidate the role of microorganisms in the radadickes migration in the groundwater.

The diverse microbial community including aerobiganotrophic bacteria (10-16ells/ml) and
anaerobic fermentative (10-16ells/ml), Fe(lll)-reducing (0—F0cells/ml), denitrifying (0-10 cells/ml),
sulfate-reducing (<10 cells/ml) and methanogeniel® cells/ml) prokaryotesvas found in samples of
groundwater from the lake Karachai area. The rateslfate-reduction and methanogenesis were \@wy |

because of oxidized conditions and high level tfités in the groundwater.

The effective biosorption of radionuclidé§Am(Ill), ®'Np(V) and (V1) and low level of
sorption of °Sr by bacteria belonged to the gen@&acillus ComamonasAcinetobacter Shewanella
Pseudomonasand Stenotrophomonasisolated from groundwater, were found. Bacteri@hewanella
putrefacienswas capable to reduce U(VI) to U(IV) in media witltctate and acetate. The data obtaine
testify the presence of microorganisms capableattigipate in depositing of radionuclides in growader.
The work was supported by Russian Fund for BasgeReh (granke 11-04-92116).
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