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OPUTMHAJIBHBIE CTATBH
VJIK 577.2.08

OIIPEJEJIEHUE CTATYCA METUJIMPOBAHUSA PETYJIATOPHBIX
YYACTKOB I'EHOB YEJIOBEKA METOJIOM GLAI-ITIP AHAJIN3A
B PEAJILHOM BPEMEHU

A.T'. AKUIIEB, M.A. ABJIYPAILIUTOB, C.5. OJIEMHUKOBA,
B.JI. CUTBKO, IL.1. IIO3AHAKOB, C.X. JEI'TAPEB

HIIO «Cubdu3um», Hosocubupck

Meron Glal-IIlIP ananu3a B peabHOM BpEMEHH NPEIJIOKEH Ui OMNpEACICHUs cTaTyca
METHJIMPOBAHUS PETYISATOPHBIX YYACTKOB T'€HOB 4eloBeka. MeTo BKIItOYaeT B ce0sl THAPOIN3 FeHOMHOU
JHK mermmzaBucumoit cant-cnenupuyeckoit JJHK-aumonykieasorn Glal ¢ mpoBeneHueM mocienyroiei
I[P B peaJibHOM BpeMEHHU C MparMepoB, oKalMIIsromMX aHaau3upyemsbiid ¢pparment JHK. C momoiisio
npeanoxennoro Meroxa Glal-ITLP anamuza B peanbHOM BpPEMEHH OIPENENeH CTAaTyC METHIMPOBAHUS
perynsatopubix obnacteli renoB HDAC4, URB1 u RARB B JHK u3 JieHKOIMTOB 370pPOBBIX JIIOJICH.
[lokazano, uto B cemu uccnempoBanubix npenaparax JJHK perymsaropusie yaactku renoB HDAC4 nu URBI
TTOJTHOCTHI0 METHJIMPOBAHBI, B TO BpeMsI KakK MepBbIid 3k30H reHa RARB mernnnpoBan B HE3HAUMTENBHOM
crenean. Glal-ITI[P anamm3 Moxer ObITh UCTIONBL30BaH ISl ONPENCIEHHS CTaTyca METHIIUPOBAHUS JTFOOBIX
YHHUKAJTbHBIX YYACTKOB T€HOMA YEIOBEKa U APYTUX MIIEKOMHUTAIOIINX.

Kurouesvie crosa: metmnnposanue JTHK, JIHK-3an0nyKIeassl, I[P B peanbHOM BpeMeHHU.

C.5-12

DETERMINATION OF THE METHYLATION STATUS OF THE REGULATORY
REGIONS OF HUMAN GENES BY GLAI-PCR ANALYSIS IN REAL-TIME

A.G. AKISHEV, M.A. ABDURASHITOV, S.B. OLEYNIKOV,
V.L. SITKO, P.I. POZDNYAKOV, S.Kh. DEGTYAREV

SibEnzyme Ltd., Novosibirsk

Method of real-time Glal-PCR assay is developed to determine DNA methylation status of the
regulation regions of human genes. The method includes DNA hydrolysis by methyl-directed site-specific
DNA endonuclese Glal with subsequent real-time PCR from the primers flanking the DNA fragment of
interest. Determination of DNA methylation status of regulation region of HDAC4, URB1 and RARB genes
in DNA preparations from human leukocytes has been carried out with real-time Glal-PCR assay. It is shown
that in seven DNA preparations from leukocytes the regulation region of HDAC4 and URB1 genes are
methylated whereas a first exon of RARB gene is slightly methylated. Real-time Glal-PCR assay may be
used for determination of DNA methylation status of any unique regions of human and mammalian
genomes.

Keywords: DNA methylation, DNA endonucleases, real-time PCR.



OPUI'MHAJIBHBIE CTATBU
YK 581.143.6+633.12:577.122

PA3PABOTKA TEXHOJIOI'MA U COCTABA HA3AJIBHOI'O CIIPES
HA OCHOBE CEJIEKTUBHOI'O HITAMMA KEHBIIEHS
PANAX GINSENG C.A. MEY

JL.U. CJIEISIHY, NLE. KAVXOBA!, A.B. BACEBUY', A.A. XAJIUMOBA®,
M.B. SKOBJIEBA?, W.U. ILIAHTBIPH?, M.A. BTACEHKO?

'r'FOY BITO «Canxm-Ilemepbypeckas 20cy0apcmeenHas XUMuKo-hapmayesmuieckas akaoemusy,
2QI'BY «Bcepoccutickuti yeHmp IKCMPeHHO U pAOUAYUOHHON MEOUYUHbL
um. A.M. Huxughoposa MUC Poccuuy, Canxm Ilemepoype

B pabore nccienoBaHa BO3MOXHOCTb M pa3pabOTaHbl TEXHOJOTHS M COCTaB HA3aJIbHOTO CIpes U3
Ouomacchl CENIeKTUBHOTO IITaMMa >KeHbIleHs: 00bIkHOBeHHOro Panax ginseng C.A. Mey., BbIpallleHHOTO Ha
MUTaTEeIbHON Cpejie, cojiepkalell MUHepanbHylo BoAy u3 ucrounumka Ne 12 KpacHoyconbckoro paiioHa
Pecniybnuku BamkopTocTaH. YCTaHOBIEHBI ONTHMATbHBIC IMapaMerpbl SKCTPAarMpOBaHUS OWOMACCHI C
IIPUMEHEHUEM YJIbTPa3BYKOBBIX BOJIH. METOJOM Macc-CIEKTPOCKOIINH C HHIYKTUBHO CBSI3AHHOW aproHOBOU
wiazmoit (MCII-MC) ompeneneH 3JIeMEHTHBIH cocTaB ¢yrara — BOJHOTO HW3BIEUEHHS W3 OHOMAcCHI
celeKTHBHOrO mramma. OLeHEHbI T0Ka3aTey Ka4ecTBa MOIy9IeHHOTO CIIpesl.

Kniouesvie cnosa: OMOTEXHOJOTHS, HJIEMEHTHBIH COCTaB MOPCKOM M MHHEPAIbHOH BOJBI, CEICKTUBHBIH
IITaMM XEHbBIICHA, TEXHOJIOIUA XU COCTaB HAa3aJIbHOI'O CIIPEH.

C.13-19

DEVELOPMENT OF TECHNOLOGY AND FORMULATION OF A NASAL
SPRAY BASED ON THE SELECTIVE STRAIN OF PANAX GINSENG C.A. MEY.

L.I. SLEPYAN?, I.E. KAUHOVA! A.V. BASEVICH!, A.A. HALIMOVA?,
M.V. YAKOVLEVA? I.I. SHANTYR? M.A. VLASENKO?

ISt. Petersburg State Chemical-Pharmaceutical Academy,
2A.M. Nikiforov All-Russian Center of Emergency and Radiation Medicine,
EMERCOM of Russia, St. Petersburg

We have studied the possibility and developed the technology and structure of the nasal spray from
biomass selective strain of Panax ginseng C.A. Mey., grown on a nutrient medium containing mineral water
from the source number 12 Krasnousolsk district of Bashkortostan. The optimum parameters biomass
extraction using ultrasonic waves were determined. The method of mass spectrometry with inductively
coupled argon plasma (ICP-MS) defined the elemental composition of supernatant — water extraction from
biomass selective strain. Performance quality of the spray was estimated.

Keywords: biotechnology, elemental composition of marine and mineral water, selective strain of ginseng,

technology and composition of a nasal spray.
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COBPEMEHHBIE TEXHOJIOI'MM ITIOJIYYEHUSA

BUOJIMU3EJBHOI'O TOIIJINBA

B.M. [TIOXXUJIAEBY, K.B. TOPMH", 10.B. VJIbSIHOBA®, K.A. CABUH?,
S.9. CEPTEEBAY, A.B. KOMOBA', A.B. BOPT'OJIOB*, P.I'. BACWJIOB*

1 . . .
Hayuonanvuwiil ucciedosamenvcxuil yenmp « Kypuamoscxui uncmumymy,
2 o .
Mocxkosckuil cocyoapcmeenuniil yHugepcumem um. M.B. Jlomonocosa,
3 oo .
Poccutickutl xumuxo-mexnonozuyeckuil ynusepcumem um. /. U. Menoeneesa, Mockea

B pabGore paccmaTpuBaercsi OJMH M3 TEPCIEKTUBHBIX BO30OHOBJSIEMBIX HCTOUYHHKOB JHEPTHU —
Ouonu3ensHOe TOIUIMBO. [lpuBOmsTCS €ro mMmoApoOHOE ONMCaHWe M IPEUMYIIECTBA B CPaBHEHHH C
HCKOMaeMbIM TOIIMBOM. [IpencTaBieHsl OCHOBHBIE COCOOBI MONTyYeHUs! OnoausenbHoro Tommaa. Ocoboe
BHUMaHHE YJIeIeHO (EepMEHTATHBHOMY KaTallu3y, NPUMEHSEMOMY B pEaklWU MepedTepuuKalum, ¢
JleTalbHBIM onucaHneM (epMeHTOB — smmas. [lepednciensl Kio4eBbie (aKToOphl, BIUIIONINE HA MPOIECC
MoJTy4eHus] OMoIM3eNBFHOr0 TOMNBA. PaccMOTpeHb! criocoObl HMMOOHITM3aIK (pepMeHTa JIUIa3bl, BKIFOYast
MMMOOMJIM3AIIMI0 HA TIOBEPXHOCTH KJIETOYHOH cTeHkH. OXapaKTepU30BaHbI IIaBHBIE THUIBI OHOPEAKTOpPOB,
WCTONIb3yeMbIC JUIS TIPOBEACHUS TIpolecca TepedTepupUKAIM, MEPeYNCIeHbl HX JOCTOMHCTBA U
HEJJOCTaTKH.

Kniouesvie cnosa: OWOTOMINBO, OHOAM3ENBHOE TOIUIMBO, HMMOOMIM3AnMs (DEpMEHTOB, JIMIA3a,
(hepMeHTaTUBHBIN KaTallu3, epeaTepruduKais, OHOpeaKTop.

C. 20-39

MODERN TECHNOLOGY FOR BIODIESEL

V.M. POZHIDAEV?, K.V. GORIN?, Yu.V. ULYANOVA® K.A. SAVIN?,
Y.E. SERGEEVA!, A.V. KOMOVA! A.V. BORGOLOV?, R.G. VASILOV*

National Research Centre «Kurchatov Institutey,
2M.V. Lomonosov Moscow State University,
®D.I. Mendeleev Russian Chemical-Technological University, Moscow

The paper deals with one of the most promising renewable energy sources — biodiesel. We give a
detailed description and advantages compared with fossil fuels. The main methods for producing biodiesel
were presented. Particular attention has been paid to enzymatic catalysis employed in the transesterification
reaction, with a detailed description enzymes — lipases. Lists the key factors influencing the process of
obtaining biodiesel. The methods for immobilizing the lipase enzyme, including immobilization on the cell
wall surface were described also. We characterize the main types of bioreactors used for the
transesterification, lists their advantages and disadvantages.

Keywords: biofuels, biodiesel, immobilization of enzymes, lipase, enzymatic catalysis, transesterification,
the bioreactor.
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COBPEMEHHBIE BUOMATEMATHYECKUE METO/IbI AHAJIN3A
MOJIEKYJISIPHBIX BHYTPUKJIETOUHBIX IIYTEMR

B.B. CAEHKO', 10.B. CAEHKO", JI. KAMAIIIEB?, H.M. BOPMCOB? A.A. BY3JIH?

1 . . .
Hayuno-uccnedosamenvckuii mexnonoeuveckuil uncmumym um. C.I1. Kanuywi, Yavsanoeckuil
20CY0apCmeenH bl YHUgepcumen,

2 . . .
Hayuonanvuwiil uccredosamenvckuii yenmp « Kypuamosckuii uncmumymy, Mockea

CoBepIIICHCTBOBAHUE apCeHalla METOIOB MOJIEKYJIIPHONH OMOJIOTMU OTKPBLIO HOBYIO BEXY B Pa3BUTH
HAayKy, KOrga H3YUYCHHIO IMOABCPIKCHBI MEJIbIC T'€HOMBI, TPAHCKPUIITOMBI M IPOTECOMBI HUCCICAYEMbBIX
00BEKTOB. JTO CTaBUT IMEPE]l UCCIEMAOBATEIAMH IPOOJIEMy aHaIM3a TaK Ha3bIBAEMBIX «OOJIBIINX Ja HHBIXY.
s u3ydeHus OoybIIMX O00BEMOB HWHGOPMAIIMM HCIONB3YIOTCSA pa3HOOOpa3Hble OMOMH(OpMAaTHYECKUE
IoaXoabl, HAIICJICHHBIC Ha C60pKy HYKJIICOTUAHBIX HOCJ’Ie}Z[OBaTeJ'ILHOCTefI, IIOHUCK MYTaIlI/II\/'I " pa3IMIHbIX
AJUICIIbHBIX BAapHUAaHTOB, KOJIMYECTBCHHYIO OILICHKY JKCIIPECCHU T'CHOB MU KOIMMUHOCTH TE€HOMHBIX JIOKYCOB.
Bmecte ¢ TeM 3amaum HOBOTO BPEMEHH TpPEOYIOT HE TOJIBKO BBICOKOIPOM3BOMWUTEIHHOW aHHOTAINH
CANHUYHBIX I'CHETUYCCKUX 3JIEMEHTOB, HO U CO3JaHHA MHTCTPHUPOBAHHBIX MOHeﬂeﬁ, B MaKCHUMAaJILHOM MEpEe
VUUTHIBAIOIIMX BCE MHOroooOpasue JocTynHoi uHpopmarmu. [losTomy wuieanbHbIM (OpMaTOM BBIIAYU
nepepaboTaHHON WHpOpMaIMK Morjia Obl CTaTh HE TaOiuIa, COACpIKallas MECATKH THICAY HIIM JIaxe
MUJIJIMOHBI  pa3/IMYHBIEX HOHeﬁ, a MHTCpAKTUBHasd MOACIb, II03BOJIAIOIIAA B pa60qu pexumMe
JETAIM3UPOBaTh [0 3alpoCy IMOJb30BATEIsl HHTEPECYIOIME €ero acnekThl. JlaHHas mapaaurma
MpenycMaTpuBaeT HaJIMYHE HWHCTPYMEHTOB TIEpeXoJa OT HWCXOMHBIX (HampuMmep, MaHHBIX I10 TEHHOU
9KCIIPECCHH) K 0ojiee BHICOKMM YPOBHAM aHalIM3a JaHHBIX (Hampumep, K HHPopManuu 1m0 (yHKIIHOHATbHBIM
W3MEHEHHUSIM BHYTPHUKIIETOYHBIX TMPOIEccOB). B wTore Momens MOMKHA OTpa)kaTb TO, KaK HM3MEHEHUS
WCXOIHBIX JaHHBIX CKa3bIBAIOTCS HA IMPOIECCaX BBICOKOT'O MOPAIKA, TAKMX KaK KIETOYHBIN POCT, JENeHHE,
muddepeHupoBKa, MUTpaIHs, cTapeHHe W crpecc. B HacrosmieM 0030pe paccMOTpEeHbI COBPEMEHHBIE
METOJIbI, TO3BOJIAIOIINE CJIENaTh IEPBBIM Iar K CO3JaHUIO BBIMIEYKA3aHHOW YHHUBEPCAIBHOW MOJEINH,
OCHOBaHHBIC Ha arperanuy JaHHBIX 110 TEHHOW OKCIPECCHH. OTH TOAXOIBl NAl0T BO3MOXKHOCTH
MPONBUHYThCS OT WH(popMmanmu o padoTe OTAETbHBIX T'€HOB K IMOHHUMAHUIO (YHKIIMOHUPOBAHUS WX
ClTayKeHHBIX (DYHKIIMOHAIBHBIX aHCcaMOJIeH, TaKuX KaK BHYTPUKJIETOUHBIE CHTHAIBHBIE M METabOMUYecKre
IIyTH, IIyTH IepecTPOUKH LUTOCKeneTa u penapanuu JHK.

Kurouegvle croea: TpaHCKPUNITOMUKA, MPOTEOMHUKA, IKCIIPECCHS T€HOB, BHYTPUKIECTOYHBIE MOJIEKYIISIPHBIE
MyTd, METa0OJMYecKHe IyTH, CUTHAJbHBIE ITyTH, OMOMH()OpPMATHYECKHWH aHAlN3, OWoMaTeMaTHYecKhe
aITOPUTMEI.

C. 40-68

THE MODERN BIOMATHEMATICAL METHODS FOR ANALYSIS
OF MOLECULAR INTRACELLULAR PATHWAYS

V.V. SAENKO?, Yu.V. SAENKO', D. KAMASHEV?, N.M. BORISOV? A.A. BUZDIN?
'S.P. Kapitsa Technological Research Institute, Ulyanovsk State University, Ulyanovsk;
2National Research Centre «Kurchatov Institute», Moscow
Improvement of molecular biology methods has opened a new age of biosciencethat allows studying
whole genomes, transcriptomes and proteomes of the living organisms. New age of bioscience put a new
problem before researchers. This problem is related to analyzing the so-called «big data». For processing the

large quantities of information, there are used a wide variety of bioinformatics approaches, such as assembly
of nucleotide sequences, search of mutations and different allelic variants, quantification of gene expression



and estimation of copy number of genomic loci. However, the challenges of the new age of bioscience
require not only high-performance annotation of single genetic elements, but also creation of integrated
models, which can combine all available information. Therefore, the ideal format for the output of the large
guantities of information is not a table that contains tens of thousands or even millions of different fields and
parameters, but the interactive model that allows operating different values and parameters upon a request
for aspects of interest. This paradigm should provide a transition from the rawdata level (e.g., data on gene
expression) to the higher levels of analysis (for example, information on the functional changes of
intracellular processes). As a result, the model should reflect how the changes in initial level of cell response
to environmental condition (change in gene expression, mutation process etc.) affect the higher-level
processes such as cell growth, division, differentiation, migration, aging and stress. This review deals with
the modern methods for the creation of the above-mentioned universal model, based on the aggregation of
data on gene expression. These approaches make a step from the information on the performance of
individual genes to understanding the functioning of their concerted functional ensembles, such as
intracellular signaling and metabolic pathways, cytoskeletal reorganization and DNA repair.

Keywords: transcriptomics, proteomics, gene expression, intracellular molecular pathways, metabolic

pathways, signaling pathways, bioinformatics analysis, biomathematic algorithms.



CTPAHHUIBI UCTOPUHN

YIK 57.083.13

HNCTOPUA CO3JAHUA NTEPBOI'O OTEYECTBEHHOI'O
NPOMBIIIJIEHHOI'O BUOPEAKTOPA

A.A. JIEIIEHKO, A.C. TYMAHOB, B.B. TETEPUH, W.I1. IIOI OPEJILCKUI,
C.B. BAI'MH, A.T'. JIA3BIKHMH, C.B. JIOI'BUHOB, B.B. BUPFOKOB

Hayuno-uccnedosamenvckuii yenmp @IBY «48 Llenmpanvuvlii HayuHO-UCCIE008AMENbCKUL UHCTUNYTY
Munucmepcmea obopornvl PO, Kupos

B 0030pe mpuBeneHb! MCTOPUYECKHE CBEICHHS O CO3JaHMU IIEPBOTO B CTPaHE OMBITHOIO 0Opasua
MPOMBIIIUIEHHOTO OMOPEaKkTopa, PacCMOTPEHO YCTPOMCTBO JTOro ammapaTta Juisi KyJIbTHBHPOBAHHUS
MUKpoopraHu3MoB. [IpeacraBieHbl HaydyHO-UCTOPUYECKHE MaTepHalbl O pa3padOTYMKe JaHHOTO
ouopeakropa Anekcee Dwmmunmosuue lllecrepenko. OrneHeH BKIaa KOHCTPYKTOpa B (OPMHUPOBAHHE
OMOMEIIUITUHCKUX TEXHOJIOTUH B CTpaHe.

Kniouesvie cnosa: 6nopeakTop, KOHCTPYKIIMS, TEXHOJIOTHS, BAKIIUHA, HCTOPHSL.

C. 69-73

HISTORY OF THE DEVELOPMENT OF THE FIRST RUSSIAN INDUSTRIAL BIOREACTOR

A.A. LESCHENKO, A.S. TUMANOV, V.V. TETERIN, I.P. POGORELSKIY,
S.V. BAGIN, A.G. LAZYKIN, S.V. LOGVINQOV, V.V. BIRYUKOV

48 Central Scientific Research Institute of the Ministry of Defense of the Russian Federation, Kirov

Currently, the market of the biotechnological equipment is widely represented by modern industrial
cultivators of microorganisms of various designs. However, very few people, even among the experts, knows
where, when, by whom and, most importantly, for what purpose the design of the first bioreactor was
developed and the first commercial prototype of the bioreactor in the country was created. The device of the
first Russian apparatus for the cultivation of microorganisms is considered in the review. Scientific and
historical materials about the developer of the bioreactor Alexei Filippovich Shesterenko are presented.
Constructor contribution in biomedical technology equipping in our country is appreciated.

Keywords: bioreactor, design, technology, vaccine, history.



