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Bowling Green State University
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FOLLOWING IN REAL TIME EXCITED ELECTRONIC STATES:
FEMTOSECOND PUMP-PROBE SPECTROSCOPY

Intense laser pulses with femtosecond duration enabled investigations of
photophysical and photochemical reactions of molecular systems in real
time.We will provide a basic description of femtosecond pump-probe spectros-
copy, the laser and wavelength converters, the pump-probe setup, and the col-
lection of pump-probe data. We will review applications of ultrafast pump-
probe spectroscopy to systems with increasing degree of complexity.

Recent developments of the technique will be presented.
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Gerd Buntkowsky, Torsten Gutmann, Hergen Breitzke

Institute of Physical Chemistry, Technical UniversityDarmstadt,
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gerd.buntkowsky@chemie.tu-darmstadt.de

SOLID STATE NMR AND HETEROGENEOUS CATALYSIS

Inrecentyears, solid-stateNMR spectroscopy has evolved into an important
characterization toolforthe study of solidcatalystsand chemical processes on
their surface. This interest is mainly triggered by the need of environmentally
benign organic transformations. The result of this need is a largenumber of new
catalytically active hybrid materials, which are organized on the meso- and na-
noscale. Typical examples of these catalysts are supported homogeneous transi-
tion metal catalysts, transition metal nanoparticles (MNPs) or polymer based
supported core shell structures. Solid-state NMR spectroscopy is able to charac-
terize both the structures of these materials and the chemical processes on the
catalytic surface. The main part of the contribution presents examples of the
solid-state NMR spectroscopy characterization of Rhodium and Ruthenium
containing catalysts. [1-5] Finally, first results of DNP enhanced solid state
NMR spectroscopy of these systems are presented.
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[1] T. Gutmann, T. Ratajczyk, S. Dillenberger, Y. P.Xu, A. Gruenberg,
H. Breitzke, U. Bommerich, T. Trantzschel, J. Bernarding and G.Buntkowsky,
Solid StateNucl Mag, 2011, 40, 88-90.
[2] A. Gruenberg, T. Gutmann, N. Rothermel, Y. Xu,H. Breitzke and
G. Buntkowsky, Z.Phys.Chem., 2013, 227, 901-915.
[3] T. Gutmann,I. d. Rosal, B. Chaudret, R. Poteau, H.-H.Limbachand
G.Buntkowsky, Chem. Phys. Chem, 2013, 14, 3026-3033.
[4] E. Rafter, T. Gutmann, F.Low,G. Buntkowsky, K. Philippot, B. Chaudret
and P. W. N. M. van Leeuwen,Catalysis Science&Technology, 2013, 3, 595-
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PROBING PROTEIN DISORDER BY NMR EXPERIMENTS AND MD
SIMULATIONS

It is increasingly recognized that
many proteins fulfill their physiological
function in a (partially) disordered state.
In this talk we will review some of our
recent work 1n this area. We will discuss
the theory of paramagnetic relaxation
-, enhancements in disordered proteins
and its application to drkN SH3 domain
[1]. We will also describe application to
denatured ubiquitin allowing for uniquely accurate quantitation of segmental
diffusion [2]. Next we will focus on the effect of amide protein solvent ex-
change in disordered proteins. We will present a triple-resonance NMR experi-
ment for accurate measurement of solvent exchange rates [3]. We will also de-
scribe pulse sequence for recording HSQC-type spectra of disordered proteins
under physiological conditions with uniquely high resolution [4]. In addition,
we will review very recent work where experimental NMR studies are com-
bined with advanced MD modeling to characterize a dynamic (fuzzy) electros-
tatic encounter complex between Crk N-SH3 domain and peptide Sos [5]. Fi-
nally, we will discuss dynamic destabilization of proteins under the effect of
oxidative stress, currently under investigation using the resources of the Center
for Magnetic Resonance at SPbGU.

References
[1] Xue Y, Podkorytov IS, Rao DK, Benjamin N, Sun H, Skrynnikov NR, Prot.
Sci. 18, 1401 (2009).
[2] Xue Y, Skrynnikov NR, J. Am. Chem. Soc. 133, 14614 (2011).
[3] Chevelkov V, Xue Y, Krishna Rao D, Forman-Kay JD, Skrynnikov NR J.
Biomol. NMR 46, 227 (2010).
[4] Yuwen T, Skrynnikov NR, J. Biomol. NMR 58, 175 (2014)
[5] Xue Y, Yuwen T, Zhu F, Skrynnikov NR, Biochemistry (in press)
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I'.B. be3nyceHko

METO/Ibl UMM YHHOM 3JEKTPOHHOM MUKPOCKOIIUM.
OCOBEHHOCTHU KPUOCPE30B

B nocnennue roapl OMonorudeckas 3JIEKTPOHHAST MUKPOCKOIHS TIEPEKH-
BaeT CBOEOOpa3HbIil peHeccaHc. Hapsiay co cBouMU OOBIYHBIMU 33JlayaMy OHA
NoJIy4ymiia HOBbIM 00bekT. [Ilupokoe BHEApEHHE METOAO0B MEPECaTKU yAATICHUS
F€HOB M3 TE€HOMa CTaBUT TMepe]l HUCCIEeAOBATENIAMHU 3aJady AJIEKTPOHHO-
MHUKPOCKOMUYECKOTO UCCIIEI0BAaHUS OPraHOB TaKUX SMOPUOHOB C IEJbI0O HAUTH
NPUYUHY UX THOENH, KOTOpas 3a4acTylo JajJeKo HE OYEBHUHA, WM OCJIOXKHE-
HUW U3 pa3BuTUsi. Bee 310 TpeOyeT BO3MOKHOCTH HE TOJIBKO aHajau3a OOJIbIINX
10 pa3Mepy 00pas3IoB C BEICOKUM YPOBHEM Pa3peIICHHs] HO U TOYHOTO MEUYCHHS
KOMIIOHEHTOB CTPYKTYp B COUYETAHHMM C HX JIOKanu3amnuen. B 3aBucumMocTu ot
TOTO, Korja npoBoautcs peakuus Al' ¢ AT, MeToasl UMMYHO-OM MOTYT OBITh
pasziesieHbl Ha TpH rpymnmnbl: 1) 0e33aMBoYHbIE (UCTIOIB30BAaHUE KPUOYIbTPaA-
TOHKMX CpPE30B), 2) NpeA3aIUBOYHbIC (TIPEIMOEIAUHT), 3) MOCT3AIMBOYHBIC
(moctambeaaunr). Hanbosnee mmpoko sl 3TUX IeJIed NMPUMEHSIOTCS YJIbTpa-
TOHKHUE Cpe3bl, IPUTOTOBIICHHBIE TIPU TeMIrepaType Huxe muHyc 80 rpaaycos
[enbcusi. Hapsiny ¢ kpuocpe3aMu HUCIOIB3YIOTCS METOAbl MpPeeMOEIuHra U
noctaMmbenaunra. K HactosieMy BpeMeHH MpOoIeypa U3rOTOBIEHUS 3aMOPO-
EHHBIX YJIBTPATOHKUX CPE30B M MX MOCJIEAYIOIIEr0 MMMYHOMEYEHUS JOCTa-
TOYHO XOpoIlIo oTpaboTaHa. Vcnosb30BaHUE HEraTUBHOTO KOHTPACTUPOBAHUS,
pa3zpabotanHoro ToKysIry, MO3BOJSET YETKO U C BHICOKUM pPa3pellieHHEM BH-
3yaJlu3upOBaTh MEMOpPaHbI U HE MENIAeT BU3yaau3aluu MapkepoB. [1ockoabKy
OOJILIIMHCTBO MU3MEHEHUN B JIAHHBIX YCJIOBUSIX MPOUCXOAUT HA YPOBHE KOJIM-
YECTBEHHBIX, 2 HE KAYECTBEHHBIX MEPECTPOCK, TO I3TO TPEOYET IMIMPOKOTO BHE-
IpeHus UMMYyHO DM aHanu3a ¢ UCIO0JIb3BaHUEM KOJIMYECTBEHHBIX MOJIX0A0B. B
JoKIaae 00Cy Aar0T TEXHUUECKHE BO3MOKHOCTH U JIMMHUTAIIUU METOJIa KPHOC-
PE30B B YAaCTHOCTHU (pUKCAIMOHBIE apTe(daKkThl U apTedaKThl CBE3aHHBIC C TIPU-
HUKHOBEHHUEM MAapKEpOB, MPEUMYIIECTBA U HEJOCTAKU Pa3IUYHBIX METOOB
UMMYHO-3JIEKTPOHHOU MUKPOCKOITUU U UX MPUMEHUMOCTH ISl KOJTMYECBEHHO-
ro aHalu3a.
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FLOW CYTOMETRY: Fundamentals and Applications

Flow Cytometry is one of the most powerful and widely used techniques in
Biological and Medical Sciences. Though often associated to Immunology and
similar fields, in its more than 40 years of existence Flow Cytometry has be-
come a mainstream technique in many other fields of science including micro-
biology, environmental biology, marine biology and plant biology, to name just
a few, as well as fundamental for Clinical Research and Diagnostics.

In my lecture I will provide a simple overview of what is Flow Cytometry,
how it works, and what are the main advantages compared to all other cytome-
tric techniques. I will also cover a few of the main applications as well as some
of the new techniques that are branching out from Flow Cytometry, such as im-
aging flow cytometry, mass cytometry, and clinical cell sorting based on micro-
fluidics.

With this I hope to show the power of Flow Cytometry and provide a small
glimpse of the future of Flow in the next 40 years.
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NMR-SENSORS FOR THE STRUCTURAL AND CHEMICAL
STUDIESOF SOLIDS AND SURFACES

Understanding of local structural patterns in non-crystalline and polycrys-
talline solids is crucial for the elucidation of the mechanical and chemical prop-
erties of these materials. Despite clear progress in the solid state 'H NMR its
impact is restricted by a narrow spread of chemical shifts. °C NMR is rarely
sensitive enough to non-covalent interactions. In contrast, nitrogen and phos-
phorus are often actively involved in non-covalent interactions that makes "N
and °'P NMR attractive in studies of amorphous materials and surfaces. In this
presentation, are reviewed two areas of concern: NMR study of surfaces and a
combination of NMR and time-efficient DFT calculations in studies of complex
solid state systems.

The structure and the effective acidity of functionalized silica surfaces are
analyzed using pyridine-'’N.[1-3] This approach uses the effect of non-covalent
interactions on the "N chemical shift of pyridines.[4] Noteworthy is the effect
of water on the chemical activity of surfaces.[5,6]

The effect of non-covalent interactions, such as hydrogen bond and coor-
dination to metal center, cannot be generally correlated with the isotropic *'P
chemical shift but tensor components. The latter can be reproduced at relatively
inexpensive levels of theory. While an increase of the basis set does not neces-
sary bring any benefits, a correct accounting of local interactions is critical.[7]
This feature provides a tool to study the structure of amorphous solids, surfaces,
and interfaces. This approach permits to inspect the similarity of unknown crys-
tal structures to the known ones within related substances.

Jumepamypa
[1] I.G.Shenderovich et al. J. Phys. Chem. B 107, 11924 (2003).
[2] D.Mauder et al. J. Phys. Chem. C 113, 19185 (2009).
[3] B.C.K. Ip et al. Micropor. Mesopor. Mater. 134, 22 (2010).
[4] Ph.Lorente et al. Magn. Reson. Chem. 39, S18 (2001).
[5] A.A.Gurinov et al. Langmuir 27, 12115 (2011).
[6] A.A.Gurinov et al. ChemPhysChem 13, 2282 (2012).
[7] I.G.Shenderovich J. Phys. Chem. C 117, 26689 (2013).
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HOBHUHKHU OBOPYIOBAHUA SHIMADZU JJISA UCCJIEAOBAHUA
HPUPOJHBIX, CUHTETHYECKHUX U BUOJIOI'MYECKHUX
MATEPHAJIOB

Shimadzu Bxoautr B HATEpKY KPYHMHEWIIUX MHUPOBBIX MPOU3BOJUTEIEH
AHATTMTUYECKOTO M HCHBITAaTEILHOTO O000OpyIoBaHUsA. be3yclioBHBI HHTEpeEC
MpEACTaBISIOT pa3paboTku Shimadzu B 007acTH CHEKTPOCKONUU U XPOMaTo-
rpaduu: xunkoctHsld xpomarorpad LC-30 pis cBepx-0picTpoit BOXKX BricO-
KOTO pa3pelieHus, cnocoOHbI padoTath mpu jaaBiaeHusx 10 1300 at™M; HOBbIE
MoHoOouHble BOXKX cucremsl i-cepuu; HOBBIM ra3oBbiii xpomatorpad GC-
2010Plus-Tracera, ocHailleHHbI HauOoJiee€ YHUBEPCAIbHBIM M YYBCTBUTEIb-
HBIM JIETEKTOPOM OapbepHOro paspsna B reiaueBod miasme (BID) u apyrumu
YyBCTBUTEIBHBIMU JETEKTOPAMH; HOBAsl JIMHEHKA BbICOKOUYBCTBUTEIbHBIXOBI-
CTPO-CKaHHPYIOIINX >KUJKOCTHBIX W Ta30BBIX XPOMAaTOMACC-CHEKTPOMETPOB,
BKJIIOYasi psij cucteM ¢ TpoilHbIM kBajapymnojem (LCMS-8030, LCMS-8040,
LCMS-8050, GCMS TQ-8040 u np.); HoBas cepusi cnekrpodotomeTpoB UV-
2600/2700, UV-3600 Plus ¢ yHUKaJIbHBIMUA ONITUYECKUMU XapaKTEPUCTUKAMU U
psAll ApYyruX HOBUHOK. B rpyIine chnekTpaidbHbIX MPUOOPOB OCOOBIN HHTEpEC
npeactasisgeT HOBbIM [CP-cnektpomeTp mapaiensHoro aeiicteus [CPE-9800.
bnaroymapsi coBepiieHHOW ONTHYECKON CUCTEME,MOIIHOW CHUCTEME JNETEKTHPO-
BaHus Ha 0aze CCD-neTexkTopa 1 MOIIHEWIIeMYy TPOrpaMMHOMY O00€CTICUEHUIO,
OH TO3BOJISIET MPOBOJAUTH KAaUYE€CTBEHHBI U KOJIWYECTBEHHBIN aHAIN3 C BBICO-
KO MPaBUIILHOCTHIO 0€3 MpeIBApUTEIHHOTO 3aJaHUS aHATUTHIECKUX JIMHHM.

Anamuzaropsl pasmepa yactul [G-1000 SALD-7500 u SALD-2300 omnpe-
JEAI0T pacupeaeeHue 4acTull mo pazMmepaM B auarnazone ot 0.5 am mo 3000
MKM METOJIOM J1a3epHOM TUPPaKLIUH.

Kommanust Shimadzu nipemiaraer psifi YyHUKaIbHBIX MPUOOPOB ISl UCCIIe-
JIOBAaHUHM B 00JIAaCTM HAHO- U OMOTEXHOJOIMH, TaKMX Kak cemeiictBo MALDI-
TOF wmacc-cnektpomerpoB kiacca AXIMA, noBele MALDI-TOF macc-
cnekrpomerpsl MALDI-7090 u IMScope Trio ¢ BO3BMOKHOCTBIO BU3YyaJIU3al[uU
pacnpeaeaeHus: OCIKOB U META00IUTOB B TKAHAX, JICKTPOHHO-30H/I0BbIE€ MUK-
poananuzatopbl cemeiicTBaEPMA u ckaHupylolue 30HIO0BBIE MHUKPOCKOIIHI,
CIIOCOOHBIE UCCIIEI0BATh MUKPO- U HAHOOOBEKTHI Ha BO3yXE U B KUIKOCTSX.

Bynyun KpynmHEWIIMM TreHepalbHbIM JucTpuObtoTopoM Shimadzu B Poc-
cun, AHAJIUT ynenser ocoboe BHUMaHWE MOIACPKKE CBOMX KJIMEHTOB, pac-
moJiarasi CEpBUCHBIMM W MeToJnu4YeckuMu lieHTpamu B IletepOypre, Mockae,
Hwxnaem Hosropone, Kazanu u ¥Yde. Ha 6aze coOcTBeHHON aKKpeIUTOBAHHOM
nabopatopuu B IlerepOypre AHAJIUT npoBoaut peryisgpHoe oOyudeHue mnep-
COHaJIa AaHAJIMTUYECKUX JTa0OpaTOPHIA.
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METOAbI KOHTPOJIS1 HAHOKPUCTAJITMYECKHUX
HPEKYPCOPOB IS OITUYECKOU KEPAMUKHAU

CuHTe3 MOopOMIKOOOPa3HBIX MPEKYPCOPOB UTPAET BAXKHYIO pOJb B (GOpMH-
POBaHUU CTPYKTYpPHI U CBOMCTB, KaK CaMHUX IMOPOIIKOB, TaK U OyIyIIeil ONTH-
yeckoi kepaMuku. K OCHOBHBIM TpeOOBaHUSIM OTHOCATCSI XUMUYecKast U ¢a3o-
Basl YUCTOTA, OJJHOPOJHOCTh YACTHI] M0 pa3MepaM U OTCYTCTBHUE JKECTKHUX ar-
gomepaToB. [ KOHKpPETHOTO TUMa (GYHKIIMOHATLHON KEPAMUKUA K UCXOTHOMY
CBIPHIO MOTYT MHPEAbSIBISATHCS JOMOJHUTENIbHBIE TPEOOBAHUS, HANPUMED, JIIO-
MUHECIICHTHBIE CBOVMCTBA B ClIy4yae Ja3epHOU KEPAMHUKHU.

[lenbto paboOTHI SBIAETCS CUHTE3 CJIa00 ariioMepUpPOBAHHBIX HAHOKPH-
CTAJUIMYECKUX MOPOUIKOB alOMOUTTpUeBOro rpanara (AUID), amromomaruue-
Bou mmuHenu (AMIL), Banagata utrtpus (YVO,), okcuna urrpus (Y,0;) u uc-
CJieIoBaHME X (PU3UKO-XUMUYECKUX CBOWCTB

YucroTa Moay4aeMoro ChIpbsi ONPEAENSAETCA BIUIHUEM NPUMECEH Ha OIl-
TUYECKHE, MEXaHUYECKHUE U JP. CBOMCTBA KepaMHUKU. Pa3Mepbl KpUCTAUIUTOB B
MOPOIILIKE, KOTOPhIEC B HAIlIEM CIy4ae HaXOJSTCs B HAHOPA3MEPHOM JHMama3oHe,
UTPAOT MEHEE 3HAUMMYIO POJIb MPHU U3TOTOBICHUHU ONTUYECKON KEPaMUKH, T.K.
pa3Mep KOHEUYHBIX 3€pEeH B OOJBIIEH CTEMEHH OMpEEseTcs MapaMeTpamMmu Bbl-
COKOTEMIEPATYPHOTO YIUIOTHEHHUS. DJIEKTPOHHAST MUKPOCKOMNUS M HCCIIEIOBA-
HUE yIENbHON MOBEPXHOCTU IMO3BOJISIOT YBHAETh MOP(DOJIOTHIO MaTepuaia o
Pa3BUTOM MOBEPXHOCTHU MOPOIIKOB, KOTOPbIE MOTYT MPEJCTaBISATH COOOM XKe-
CTKHE, MOpUCThIE CleKU. OJHUM U3 ONTUMAJIBHBIX aHAJIU30B JUCIIEPCHOCTU
MaTepuana siBjsercss Meron yazepHo audpakuuu. [lopomku (AWUL, AMII,
YVO,), cunte3npoBaHHble MeTOI0M IleunHu ¢ MOBTOPHOI TepMUUeCcKoi oOpa-
OOTKOIl B pacriaBe MHEPTHOM COJIM, 1O TAHHBIM aHAIU3a COCTOSAT U3 KPYMHBIX
ariomepaToB, pasMepoM A0 11 MkM u (ppakiuu HaHOpPa3MEPHBIX YACTHUIL TIO-
psanka 200 uM. Pactipenenenue mo pa3mepam il OKCHJIa UTTPUSI MOKA3bIBAET
Hanmnure HaHo4dacTull nuamerpoMm 40-100 am.

Takxe ucciaeqoBaauch JIIOMUHECIEHTHBIE CBOMCTBA HEOJAMMA B MaTpPULAX
AU u Y,0;. [lonoxeHne nojioc B CIIEKTPAX JTIOMUHECHEHIIUA COOTBETCTBYIOT
JUTEpPaTypPHBIM JaHHBIM.
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COBPEMEHHBIE IPUMEHEHUS CBEPXBBICOKOBAKYYMHOU
CKAHUPYIOUIEN 30HI0BO MUKPOCKOIINN

1. Hanoxamanuz. ®akTUYECKH peUb UIET O BO3MOXKHOCTH MTOATOMHOTO KOHCT-
PYUPOBAHUS MOJIEITBHON KAaTaJTUTUUECKON CUCTEMBI, CTAPTYs C CO3JJaHUsI He-
CKOJIbKUX MOHOCJIOEB H30JiATOpa (HOCUTENA) U 3aTE€M MOCIIEIOBATEIHHO
dbopMupysi HaHOKJIACTEP W/WIM aTOMHbBIE IIEMOYKH W3 aTOMOB AKTHUBHOIO
KOMITOHEHTa KaTaju3aropa (Kak mpaBWiIo, MEPEXoaHOTo MeTasia). Ha kax-
0¥ craguu GOPMHUPOBAHMS KaTajau3aTopa MOXKET OBITh M3YyUYECHO B3aUMO-
JIEUCTBUE PA3IMYHBIX €r0 KOMIIOHEHTOB U JIaKe MPOBEJEHA MOJIeJIbHAs Ka-
TAJTUTUYECKasT PEaAKIIUS.

2. @opmuposarue DYHKYUOHANbHBIX IJIEMEHMO8 IeKMPOHUKU C UCHONb306a-
Huem CTM u nogepxnocmmuuix xumudeckux peaxyui. Haubomnee spkuit mpu-
Mep — CO3JlaHHe ToJeBoro Tpan3uctopa B cucreme Si(100)-P, ¢ upeanbHbIM
MIPOBO/ISIIIIUM KaHAJIOM.

3. Tonoepaghus nosepxHocmu ¢ amoOMHbIM XUMUYECKUM pa3peuieHuem npu uc-
NOJIL306AHUU  AMOMHO-CUL0B020 MUKPOCKONA C YACMOMHOU MOOYaayuet
Kanmunesepa (kamepmona). BymyT pacCMOTpPEHBI MOJIENbHBIC ITPUMEPHI
BHEJpeHUs: aTOMOB Pb, Zn Ha MOBEPXHOCTH KPEMHUS U CIIOKHBIE OpraHuYe-
CKHE MOJICKYJIBI.

4. Cnun-noasapu3o8anHvlil CKAaHUPYOWas 30H008as mukpockonus. bynyTt pac-
CMOTPEHBI peaiu3alliy UCCIIeIOBAaHUSI CIIMHOBOTO COCTOSIHUS TOBEPXHOCTHU
TBEPJIOTO TeJIa C BO3MOXKHOCThIO HAOJI0ICHUSI OTJAEIBHOTO CIIMHA.
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TPAHCIIOPT XUMHNYECKHUX ®OPM CEJIEHA YEPE3
TEMATOSHIIE®AJINYECKHN BAPBEP U UX PO.JIb B
IHATOTEHE3E AMUOTPO®UYECKOI'O JJATEPAJIBHOTI'O
CKUIEPO3A

JI71st u3y4ueHus TpaHCIOpTa celieHa ObLIO MPOBEACHO OMpEIeTICHUE €T0 XU-
Mu4eckux GopM B 24 MHIMBHUAYaJbHBIX 00pa3liax CHIBOPOTKH (ChIB.) U CIIUH-
HOMO3roBOM KUAKOCTH (CXK), MOTyUYEHHBIX OT HEBPOJOTUYECKH 30POBBIX Ma-
IIUEeHTOB. [[71s1 OLICHKH POJIM XUMHYECKUX (HOPM CejleHa B ATHOJIOTUU aMUOTpPO-
dbudeckoro narepanbHoro ckieposa (AJIC) onpenenenue dhopm Se ObLIO MPO-
BeneHo B CXK 38 manuentoB ¢ AJIC u B 38 npodax CK, moiaydeHHBIX OT HEB-
POJIOTHYECKH 3/IOPOBBIX JItoAeH. [[s onpenenenuss xumudeckux Gopm mpume-
HSUJTM MOHHYTIO XpoMartorpaduio (kosmonka Dionex ProPac SAX-10 250%2 mm) ¢
JNETEKTUPOBAHUEM METOJIOM MAaCC-CIIEKTPOMETPUU C WHIYKTUBHO CBSI3aHHOU
ma3moit (Perkin Elmer Nexlon DRC, DRC CH4 0,6 mui/mun). Ilpenen oOHa-
pyxenus coctabuia 0.026-0.031 mkr/n qis Bcex uccneayemoix gopm [1]. Ana-
U3 nmapHbeIX npoO ceiBopoTkH U CXK mokasan, 4to Ha OOIyl0 KOHIICHTPAIUIO
Se BnMsSeT TOJIBKO KOHIIGHTpaIus celieHonmpoTenHa P (eciu oOmumit Se >65
MKT/11). JInHENHbIe KOPPENSIUA KOHIIEHTPAU XUMHUUECKUX (HOpPM cesleHa s
po0 ceiBopoTKH U CXK ObLTM 0OHAPYKEHBI TOJIBKO ISl TITYyTaTUOHTIEPOKCHIA-
31 (GPX), ceneHe3npoBaHHOTO CHIBOPOTOYHOTO anbOymuHa (Se-HSA) u tHO-
penokcunpenaykrassl  (TrxR). bBosee Toro, TmMoBbIIIIEHHE COOTHOIICHUI
GPxcw/GPXeys. 1 TrXReo/ TrXReys, OTHOCUTEIBRHO BEIWMYWH, OOYCIIOBJICHHBIX
naccuBHOM muddy3uert, CBUIAETEILCTBYET O JOMOJHUTEILHONW AKCIPECCUU
naHubIx (pepmenToB B TKaHsax [[HC unu Hanuuuu mMexaHu3Ma ux crnenuduye-
CKOTO TpaHcropTa depe3 0apbep chiBopoTka—CIXK [1]. AHanu3 pacnpeaeneHus
xumuueckux Gopm Se B CXK mammenToB co cnopaandeckum AJIC mokaszain, 4yTo

23



«H3yuenue cmpykmypul u c80UCME OUOMEOUYUHCKUX 0OBEKMOB COBPEMEHHBIMU
UHCMPYMEHMANbHLIMU MEMOOaMU»

MOBBIIICHHBIE KOHIIEHTpAIMK ceneHnTa U Se-HSA conpsikeHbl ¢ yBeIuyeHHnEM
pHUCKa JaHHOrO 3a00jeBaHus [2].

Jumepamypa
[1] Solovyev N., Berthele A., Michalke B. // Anal. Bioanal. Chem. 2013. V.
405. P. 1875-1884.
[2] Vinceti M., Solovyev N., Mandrioli J. et al. / NeuroToxicology. 2013. V.
38. P. 25-32.
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OLHEHKA UBMEHEHUSA METAJUVI-JIMTAHHOI'O TOMEOCTA3A Y
OHKOJIOT'MYECKHUX BOJIbHBIX, TIOJYYAIOLIUX ITPEITAPATDI
IHJIATUHbI

[InaTuHOCOAEpKAIME Tpenaparhl, MIUPOKO MPUMEHSIONINECS B HACTOS-
mee Bpems I Tepaluyd MHOTMX OHKOJIOTMYECKHMX 3a00jeBaHUM, 00JaaaroT
BBIPAXEHHONW TOKCHUYHOCTHI0. Hanbosnee m3ydeHbl MEXaHM3Mbl TOKCHYHOCTH,
CBSI3aHHBIE C IIUTOCTATMYECKUM JIEUCTBHEM, B TO BpeMs KaK KOMIUIEKCOOOpa-
3yIOlIee IEUCTBUE, TPUBOIAIIECE K HAPYIIEHUIO METAJUI-TMTAHJHOI'O0 TOMEOCTa-
3a ocTaeTcsi 6e3 MOJDKHOro BHUMaHUA. Llenbio paboThl SBIISIETCS OIEHKA M3Me-
HEHUsI METaJUI-TUTaHIHOTO0 TOMEOCTasa y JIMII, TOJyJYarnux npemnaparsl Pt B
COCTaBE XUMHUOTEPAITHUHU.

B uccnenoBannu ydyactsoBanu 30 MaiueHTOBU
i 26 nur KOHTpOJbHOU Tpymmbl. OIEHKY MeTal-
> JIMTaHJHOTO TOMECTa3a MPOBOAWIM HAa OCHOBE JIaH-

——Fc

+c HBIX MHUKDPOJJIEMEHTHOIO aHalu3a NIpo0 IeabHON

z 0 —,\ "

kpoBHu MetosioM SF-ICP-MS. Pe3ynbprarsl aHanu3oB
IpyNIMPOBAIM M0 BEJIMYMHE KOHIIEHTpauuu Pt (cwm.

60.0
>200 100-200 30-100

J———— pI/IC.), 9TO ITO3BOJIAJIO OLOCHHUTHL YPOBCHDB BO3JCHCT-

BUs Pt Ha opranusM. [Tonydeno, yto 1y 9 Ku3HEH-
HO HEOOXOJMMBIX MHUKPOIJIEMEHTOB HMMEET MECTO
~ M3MEHCHHME KOHLEHTpaluM B IpodOax Kposu. s
E Mg, Mn, Fe, Cu u Zn HaOnt0/1aeTCsi CHUKEHUE KOH-
™ IIEHTpaIMH 10 MepEe BHIBEICHUS IUIATHHBI U3 Opra-

HU3Ma, B TO BpeMs Kak 1yt Ni HaOmtomaeTcst pocr,
i1 Co u Cr 3HAUUTEIbHBIN.

Pe3ynbTaThl MUAJIOTHOTO HCCIEAOBAHUS MO3BO-
JSIOT CYJIUTh O BO3MOXKHOM CJBUT€ METAJJI-JIUTaHIHOTO TOMEecTa3a MoJ BO3-
NelCcTBUEM KOMILIEKCOB Pt, Kak 3a cueT HapylieHus aJcopOIIUU JIEMEHTOB, TaK
U UX BBITECHEHHUS U3 MECT JienoHupoBaHusa. OaHako TpeOyeTcs MpoI0KeHNe
WCCJICIOBAaHUM IS OLIEHKU JOCTOBEPHOCTH BBISIBICHHBIX WU3MEHEHHWM, paclIv-
pEHUS CIIEKTpa XMMHUOTEPANIEBTUYECKUX MPENApaTOB U OHKOJOTMYECKUX IaTo-
JOTUH W JanbHEHIIeH pa3paOOTKu PEKOMEHIAIMK MO KIMHUYECKOW IHarHo-
CTHKE U PeaOMINTAIINF OHKOJIOTHUYECKUX TaIlUeHTOB.

JlaHHple HccnenoBaHus MpoBoauiau B coTpyanudectBe ¢ ['BY3 «CII6
KHulICBMII(o)».

OTHOCHTEABHOE H3M [
= = = =1

g8 & 2 g 8
= = = = =

=
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BUOKOHDBIOI'ATBI HAHOYACTHUI U METO/bI UX
HHTEPKAJUIALIUHU B AIIOMOCUJ/IMKATHBIE MATPUILbI

['uOpHIHBIE OPraHO-HEOPTAHUYECKUE MaTEPHa-
Il B HACTOSAIIEE BPEMs MPHUBIEKAIOT MHOTUX HC-
cienoBaresiedl B TakuX OOJacTAX HAyKu Kak Ouo-
TEXHOJIOTHS, HAHOMEIUIMHA U XuMust. IHTepecHbIM
IPUMEPOM TAKOTO MATEpUalid SBISETCSA COYETAHHE
CJIOMCTBIX ATFOMOCHUIMKATOB U OUOJOTHYECKUX MO-
nexyn. JIaHHBIA MOJXO] TO3BOJAET TONYYaTh HE sit ¥,
TOKCHUHBIE MATEPUANBI H OOECTICUMBATD CTAGHITD- s & 46 yos i - 4.7
HOCTB JIOCTATOYHO XPYIKHM OMOJIOTHYECKUM MOJIE- e “aal
KyaaM. [IOMUMO TIPOCTOM 3alIUTBI MOJIEKYJ] MHOTHE YYEHBIE 331yMBIBAIOTCS O
co3manuy (yHKIMOHAIBHBIX MATEPUAIOB Ha OCHOBE METAUIMYECKUX HAHOYA-
CTUIL ¥ OUOJIOTUYECKUX MOJIEKYJI C LENBIO0 CO3/IaHKs HOBBIX CBOMCTB TAKHMX Ma-

TEpUAJIOB.

B nmannoit pabore, npeajaraeTcs UCHOJb30BaTh KOMIUICKCHBIN TOIXO0]T 110
CO3/IaHNI0 OMO(PYHKIIMOHAIBHBIX aHTHUOAKTEPUATIBbHBIX MAaTEPHAIOB Ha OCHOBE
HAHOYaCTHIl cepedpa B 000JI0UKE JTU30IIMMa UHTEPKATUPOBAHHBIX B aJIFOMOCH-
JUKaTHbIE MaTpUIlbl. J[aHHBIX MOJXO0J MO3BOJSET MOJIy4YaTh aHTUOAKTEpUAb-
HbIE TIpernapaThl HOBOT'O MOKOJEHHMS, 00JIaaloIue IITUPOKUM aHTHOAKTEpHalb-
HBIM JE€HICTBHEM.

BzaumogeiictBue OHOJIOTMYECKHUX MOJIE-
KYyJI C TIOBEPXHOCTHIO HAHOYACTHULIBI MPUBOIUAT
K KOHBEPIEHIIMA CBOWCTB COCTABJISIIOIINX Be-
IIECTB, @ MPUMEHEHUE CUHTETUYECKUX aJTFOMO-
CUJIMKATHBIX MATPHI], TAKUX KaK MOHTMOPHJI-
JIOHUTHI, TTO3BOJISIET MIPOBOJUTH KOHTPOJIUPYE-
MYIO0 COpPOLIHIO/IECOPOIMI0 aKTUBHBIX KOMIIO-
HEHTOB M J0OHMBATHCS IPOJIOHTHPOBAHHOTO
NEHUCTBUSI TaKWX aHTHOAKTEpHAJIbHBIX IIpera-
paToB.
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APPLICATION INTERFACE MEMBRANE SEPARATOR MASS-
SPECTROMETRIC ANALYSIS OF ANESTHETIC DRUGS IN
BIOLOGICAL FLUID

We demonstrate the possibility of rapid mass-spectrometric determination
of the content of anesthetic agents in biological fluids (blood plasma and urine)
with the aid of a membrane separator interface. The interface employs a hydro-
phobic selective membrane that is capable of separating various anesthetic
drugs (including inhalation anesthetic sevoflurane, non inhalation anesthetic
thiopental, hypnotic propofol, and analgesic fentanyl) from the blood plasma
and introducing samples into a mass spectrometer (see Fig.). Analysis of the
blood plasma was not accompanied by the memory effect and did not lead to
membrane degradation [1]. Results of clinical investigation of the concentration
of anesthetics in the blood plasma of patients will be present.

163 m/z - propofol

178 m/z propofol

131 m/z - Sevoflurane
/ 180 m/z - Compaund_A
146 m/z - Fentanyl

—128 m/z - Compaund A

-

Intecity arb.un.

181 m/z - Sevoflurane
189 m/z - Fentanyl
/199 m/z - Sevoflurane

-  r ™ " " * ™ ™ - ™ ™ - ™ ¥ T

Fig.Mass spectrum of blood plasma taken at the initial stage of balanced
inhalation anesthesia, measured using the proposed membrane separator inter-
face.

REFERENCES
[1] A.B.Enoxun, T.JI.Epmos, A.FO. Emuzapo, Hayunoe mpubopocTpoeHmue,
24(2), 118 (2014).
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M3YYEHUE CTPYKTYPBI M CBOMICTB CHHTETUYECKHX 1
MPUPOJHBIX COEJUHEHUN ®U3NKO-XUMUYECKUMU
METOJIAMU

Kadenapa ¢usmueckoit u opranmdeckoit xumuu PIAY-MCXA umenn
K.A. TumupszeBa u YueOHO-HAyYHBIM IEHTP KOJUIEKTUBHOTO I10JIh30BaHUS
«CepBucHas nabopaToprs KOMILIEKCHOTO aHajdnu3a XMMHUYECKUX COCAMHEHUN
IPOBOJIAT MCCJIEIOBAHMS B 00J1acTH (PyHAAMEHTAIBHOM OpraHnYeCcKOl XUMUUU
MPUKIIAJIHBIE HCCIICIOBAHUS, CBSI3aHHBIE C AHAJIM30M CEJIbCKOXO3SUCTBEHHOU
MPOYKIIUU.

Hcnonb3yst METOJT MyJIbTUKOMIIOHEHTHBIX PEaKINi U KOHIETINI0 OMOU30-
CTE€pPU3Ma,CUHTE3UPOBAHBI HOBBIE YIIPOIIEHHBIE aHATIOTH TPUPOJIHOTO IUTOCTA-
TUKAa TOM0(UIUIOTOKCHHA, O0JaJarolIue MPOTUBOPAKOBOM AaKTUBHOCTHIO [1],
MOJIy4eHbl HOBbIE OMOAKTUBHBIE TETEPOLUKINYECKHE COCTMHEHUSI - TPOU3BO/I-
Hble MHUPHJIOHA-2 ¢ (PparMeHTOM TpunTramMuHa y atoma azora [2]. CtpoeHue
CHHTE3UPOBAHHBIX BeIIECTB AokazaHo meromamu UK-, Y-, [IMP u macc-
CIIEKTPOMETPHH.

C nomompto Metosia [ KX-MC uzyuen cocraB 3(pUpHBIX Macenn 3Qpupo-
MACJIMYHBIX PACTEHUN HeYepHO3EMHOU 30HBI Poccum [3]. IIpumeHnenue merto-
OB TEPMUYECKOTO aHAIN3a MO3BOJIWIIO U3YUUTh CTPYKTYPY JIbHSIHOTO BOJIOKHA
[4], 3epHa Genoro mronuHA [5]. MUKPO3JIEMEHTHBIN COCTAaB MPOIYKIIMH JTHHO-
BOJICTBA YCTAaHOBJIEH METOJIOMAaTOMHOM abcopOiuu [6].

Jlumepamypa
[1] L.V. Magedov, M. Manpadi, N.M. Evdokimov, E.M. Elias, E. Rozhkova
M.A. Ogasawara, J.D. Bettale, N.M. Przhevalskii, S. Rogeli, A.
Kornienko,Bioorganic & Medicinal Chemistry Letters, Nel7, 3872 (2007).
[2] P.K. Jlaitnanos, I'.Il. TokmakoB, H.M. IlpxeBanbckuii, N3Bectus TCXA,
BhITL. 4, 121 (2014).
[3] S.L. Belopukhov, L.B. Dmitriev, V.L. Dmitrieva, Izvestia TSKhA, Special
Issue, Nel, 95 (2012).
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[4] E.B. Kana6amkuna, C.JI. benomyxoB, byTiepoBckue cooOieHusi, T. 28,
Ne20, 11 (2011).
[5] C.JI. benomyxos, A.C. Lpirytkun, A.JI. Irene, JlocTuxeHuss HaykKu M

texHuku AIIK, Ne4, 56 (2013).
[6] C.JI. benommyxoB, A.B. XXesnepos, E.B. Kana6amkuna, .. /IMurpeBckas,
bytnepoBckue coobmenus, T. 31, No7, 124 (2012).

29



«H3yuenue cmpykmypul u c80UCME OUOMEOUYUHCKUX 0OBEKMOB COBPEMEHHBIMU
UHCMPYMEHMANbHLIMU MEMOOaMU»

YK 594.382, 57.084, 577.11

H.M. Maabiruna, A.1O. JIaury3os, T.A. IlerpoBa
Canxm-Ilemepbypeckuii 2ocyoapcmeenHblil yHusepcumem, 6uoio2udecKuil
gaxynomem, Cankm-Ilemepoype, Poccus
natusindra@mail.ru

NCCIUIEJOBAHMUE IIVIASMbI 'EMOJIMM®bI YIIUTOK ACHATINA
FULICA CIIEKTPO®OTOMETPUYECKUMHUH
OJIYOPUMETPUYECKUMUMETOJAMMU

HccnenoBanbl CEKTPAJIbHBIE XapAKTEPUCTUKH TIIa3Mbl TeMOJTUMOBI U €€
KOMIIOHEHTOB MHTAaKTHBIX HA3€MHBIX JIETOYHBIX MOJUIKOCKOB Achatina fulica,
KOTOPBIE UCHOJIB3YIOTCS B KayeCTBE OMOJIOTMYECKHX TECT-OOBEKTOB B MHJIOT-
HOM IPOEKTE MO0 M3YUYECHUIO 3arps3HEHMsI OKPYKAIOIIEeW cpelbl Ha 3aBOJiEe IO
C)KHTaHWI0 WIOBBIX ocaakoB HOro-3amagHbIX OYHMCTHBIX COOPYKCHHUIIpE-
npusitusi  «Bonmokanan Cankrt-IlerepOypra»  (http://www.vodokanal.spb.ru/
vodosnabzhenie/biomonitoring/ulitki/).

CrieKTphbI MOTJIOMIEHHS 00pa3IoB B BUAMMOM U YIbTPa(UOIETOBOM JIHAara-
30HaxX MPOAHAIM3UPOBAHBI C MPUMEHEHHEM 4-bIX MPOU3BOJHBIX, HA KOTOPBIX
BBISIBJISIETCSI HEOOBIYHO BBICOKOE COJIEpKaHNue (peHMIIaTaHuHA, YTO COTIacyeTcs
C JAHHBIMHU 0 AMHUHOKHCJIOTHOMY COCTaBYy T'€MOIIMaHHWHA.Y CTAaHOBJIEHO, YTO
CHEKTPAJIbHbIE XapaKTEPUCTUKU IETHHOW TIa3Mbl OMPEACNISIIOTCS B OCHOBHOM
HAJIMYUEM B HEH KHUCIOpOA-TIepeHocsero 6emka reMormanuta (r = 0,97 mex-
1y 4-MH IPOU3BOJHBIMU CIIEKTPOB TeMOJIMM(DBI M TeMOITHaHIHA).

MeTtonamu GyopuMeTpUN U3y4YeH KOMILJIEKC KaueCTBEHHBIX U KOJIUYECT-
BEHHBIX XapaKTEPUCTHUK CIIEKTPOB AMHUCCHH TIIa3Mbl TeMOIuMdBI U (ppakium,
00oTraIeHHON TeMOIIMaHUHOM, B 3aBUCUMOCTH OT YCJIOBUW BBIMOJIHEHUS U3Me-
penuii. J{ns ynoOcTBa mpoBeNeHUsT TANbHEUIINX IKOTOKCHKOJIOTHMYECKUX HC-
CJIEIOBaHMM pe3ynbTaThl (IYOPECIIEHTHOTO aHaln3a MPEeACTaBICHB B BUJC
JIBYX- U TPEXMEPHBIX U300paKEHUM.

KonrnieHTpanus ritoKo3sl B I1a3Me TeMOTUMQBI YIUTKH, OIEHEHHAs CTIeK-
TPO(HOTOMETPUIECKUM TJTFOKO300KCH Ia3HBIM METOJIOM, COCTaBHJIa
0,62+0,08 MM.

CraTucTudeckue pacueThl M TpadUKH BBITIOJHEHBI C HCHOJIB30BAHUEM-
GYHKIIMHOTKPBITOrO craTucThueckoro nakera «Ry» (http://cran.r-project.org).

[Ipeamnonaraercsi, 4TO MOJTYYEHHBIE AHHBIE MOTYT IMOCIY>KUTh OCHOBOM
JUTSE pa3pabOTKU KPUTEPHUEB OIEHKH XPOHHYECKOTO 3arpsA3HEHUs MOYBBI U aT-
MOC(EpHOTO BO3yXa MaJBIMHU JI03aMH TOJUTIOTAHTOB, MOMAJAONINX BO BHEIII-
HIOIO Cpey C MPOAYKTAMH HETIOJTHOTO CTOPaHUS MIIOBBIX OCA/IKOB.

HccnenoBanust MpoBEACHBI C MCTIONB30BaHUEM 000pynoBaHusi PecypcHoro
nentpa CIIOI'Y «O0cepBaTopusi 3KOJIOTHYECKON O€30ITaCHOCTIY.
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P.®. bakeeBa, O.E. BaxuroBa, T.C. I'00yHoBa

@I'bOY BIIO «Kazauckuil HAYUOHANbHBIU UCCIE008AMENbCKUL MEXHOI02UYeCKULL YHUGeD-
cumemy, ghaxyiomem Hedhmu u Hepmexumuu, Kagheopa AHATUMUYECKOU XUMUU, cepmughu-
Kayuu u meneoxcmenma kavecmsea, 2. Kazanv, Poccus

bakeeva@kstu.ru, Vakhi-olga@vyandex.ru.

NCITOJIB3OBAHUE MULEJJIAPHBIX CPEJL J1JIsA
®APMAIIEBTUYECKOI'O AHAJIN3A HOBOKAMHOBOM COJIA
BEH3UWJINNEHUIINJIVINHA

N3BecTtHO, uTO 35,7-guxiop-4,6-nuHutpodenzodpypokcan (AXIAHBDO)
00J1aJ1laeT BHICOKON PEaKIIMOHHON CIIOCOOHOCTHIO MPU B3aUMOJAECHCTBUU C TPO-
U3BOJAHBIMU apPOMATUUYECKUX aMHUHOB, UTO MOXET OBITh UCIIOJIB30BAHO JJISI OII-
peneneHus JIeKapcTBEeHHbIX BenlecTs (JIB), comepxamux 3Tu rpymnibl.

Opmnako >¢dexruBHocTs TpuMeHeHus JIXIHB®O kak pearenTa mjis or-
penenenus JIB Bo MHOTOM ompenensieTcss ero Majaoil pacCTBOPUMOCTBIO B BOJE.
Oty npobriema pelianach HaMH C TIOMOIIBIO HCTIOJIB30BAHUS MULEIUISIPHBIX
cucrteM. JJis BeIsiBIieHus: onTuMaiibHOTO [TAB mccienoBan npoiece como0mim-
aiu X/ IHB®O B MULIEIISIPHBIX CUCTEMAaxX HMOHHBIX (JAoAaeuuicyibdar Ha-
tpus, JACH, uerunrpumerunammonuit 6pomun, [ITAB) nu HenoHHbIX (OKCUAITH-
JUpOBaHHbIE HOHWI(PEHOIbI 001en popmynbl ADy ,,n=6,8,10,12, okTrndenon-
9, Tr X-100, uerunoBerit 3¢up nonuokcudtTuneHa (10), Brij56) [TAB. I[lokasza-
HO, 4TO TIpeanodTuTeabHon miusa moaudukanuu JAXIHB®O npu ananmmse Ho-
BOKAMHOBOW COJIM OCH3WJINMUHUIIMILIIMHA SBISETCS CUCTEMA, COCTOSIIAs U3 CMe-
maHHbIX  MULETIA®Dg ou/ICH npu  CcOOTHOIIEHMH  Oago-10/0ci=0,75/0,25 B BOIHO-
JIMETWICY/THOKCUITHON Cpefie, MOCKOIBKY B ATOM CJIydae MUIEIIbI 00pa3yroTcs
IIPH MUHHMAJIbHBIX 3Ha4eHusX (7,91%10” mounbs/i) [1]. CrextpodoTomeTpude-
ckoe ompenenenue JIB - mpou3BoaHBIX 4-aMUHOOEH30MHON KHUCIOTHI TIPU HC-
M0JIb30BaHUK UMMOOMIN30BaHHOro Mulieiamu X/ IHb®O kak xpoMoreHHO-
ro peareHTa, mokasaio IeJIeCO00pa3sHOCTh MCIOJIb30BAHUS MUIICIIISIPHBIX CHC-
TeM B (hapMalleBTHUECKOM aHAJIN3€E, MOCKOJIbKY MPUBOJIUT K MOBBIIICHUIO YyB-
CTBUTEILHOCTH ONpENENeHUs], CHIDKCHHIO Tmpejaena oOHapyxkenus (mo 0,30
MKT/MJI TIO CPAaBHEHUIO CO CTAaHAAPTU3UPOBAHHBIMU METOJIUKAMH ), TIOBBIIICHUIO
AKOJIOTMYHOCTH aHaju3a 3a CYeT HCIOJb30BaHUS HETOKCHMYHOIO peareHra
(UAXIHBDO) u BogHO-TUMETUICYIB(OKCUIHON CPeAbl BMECTO OPTraHUYECKUX
PaCTBOPUTEIIECH.

Jumepamypa
[1] P.®. bakeesa, T.C. 'opbynosa, JI.U. Cadpuynnuna, O.E. Baxurosa, C.1O.
Bacrotuna, JI.M. KOcynosa,B.®. Conun,Bectnuk Ka3z.Texnon.Yuaus. 2010 r.-
No 5 ¢.60-65
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A.B. Cenanosa, JL.I'. IIbsinoBa, B.A. /Ipo3nos
Dedepanvroe 2ocyoapcmeenroe 0100Jcemuoe yupexcoenue nayku Uucmumym
npobnem nepepabomku yene6000pooos Cubupckozo omoenenusi Poccutickou
axademuu Hayk, e. Omck, Poccus
medugli@ihcp.ru; medugli@rambler.ru

MN3YUYEHUE BJIMAHUA XUMHNYECKOI'O _
MOJNP®ULINPOBAHUAHA ®U3UKO-XUMHUNYECKHUE CBOUCTBA
YIVIEPOJHbBIX COPBEHTOB ME/IUIITMUHCKOI'O HASHAYEHMU S

B ®enepanbHOM rocyIapCTBEHHOM OIOKETHOM YupexaeHun Hayk WH-
CTUTYyTE TpoOJeM mepepadoTKu yrieBoaopoaoB Cubupckoro oraenenus Poc-
CUHCKOW aKaJeMUU HayK Ha OCHOBE MAaTPUYHOIO CHHTE3a pa3pabdoTaHbl MOPHUC-
ThI€ YIJIEPOA-YIIIEPOAHBIEC YTIEPOIHBIE COPOEHTHI JJIsl MEAUIIMHBI U BETEpUHA-
pUU: TEMOCOPOEHT YIVIEpOAHBIM B (DU3MOJIOTMYECKOM PACTBOPE CTEPHIIbHBIN
BHUUTYVY-1, sutepocopbent yraepoaubii BHUUTY-2, surepocopOeHT yrie-
poaHbIi 300Kkap0.

B HacTosimiee BpeMsi OCHOBHOE BHUMAaHUE YAEISIETCS CO3JaHUI0 MOAU(U-
[IUPOBAHHBIX YIJIEPOAHBIX COPOEHTOB MEIUIIMHCKOro HazHayeHus. Pa3paboran
KOMIUIEKC METOJI0OB XMMHUYECKON (hYHKUIMOHAIU3AIMN TOBEPXHOCTU YTIEPOA-
HBIX COPOCHTOB C MPOYHBIM 3aKPEIJIEHUEM a30T- KUCIOPOJICOACPKAIIUX TPy
C LETbI0 IPUAaHUS UM Onocnenupuiyeckux cBouMcTB. Pa3paboTanbl cOpOEHTHI
JUIsT U30MPATENIbHOTO XapakTepa COpPOLMM TOKCHYECKUX BEIIECTB OEIKOBOM
IPUPOBI, KOTOPbIE HAKAIUIMBAIOTCS B OpPraHU3Me IpHU ONpeeIeHHbIX 3a00Je-
BaHUSIX.

B nokmane mpencraBieHbl HalpaBlIEHUsS CHHTE3a MOAM(MULIHUPOBAHHBIX
COpOEHTOB, a TaKXe pe3yJIbTaTbl UCCIEIOBAHUN (PUZUKO-XUMHUYECKUX U MEIU-
KO-OHOJIOTMYECKIXCBONUCTB COPOEHTOB.

DNEeKTPOHHO-MUKPOCKOMTUYECKUE CHUMKU TPAaHYJ M MOBEPXHOCTH HCCIIe-
JyEeMBIX 00pa3IioB MPHU PAa3IMNYHOM YBEITUYCHHUH:

a) UCXOJHBIN 00Opa3zelr; 06) oOpaser, MOIUPUITUPOBAHHBIN TTOTU-N-BUHUII-
UPPOTUIOHOM
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OIIBIT BHEAPEHUA METOAUK HA OBHAPY KEHHMUE HOBbBIX
HAPKOTHYECKHUX U IICUXOTPOIIHBIX BEILIECTB B
BUOJIOI'MYCKHUX KUAKOCTAX METOAAMMU I'X-MC.

[IpuBeneHo 0000IIEHNE MPAKTUIYECKON pabOThl XUMHUKO-TOKCHUKOJIOTMYEC-
ko naboparopun (XTJI) mo upeHTHUPUKALIUKM HAPKOTUYECKUX HIIEKAPCTBEH-
HBIX BEUIECTB B OMOJIOTMYECKOM MaTepHalie, UCIOJIb3yEeMbIX B HEMEIUIIMHCKUX
nensx no IlckoBckoi o0nacTy.

Ha tepputopuu [IckoBckol 001acTH yKe HE TIEPBBIN TOJ] TPOBOIUTCS TEC-
TUPOBAHUE MOJPOCTKOB — ydamuxcs 9-11 kimaccoB 1Ko, NpopTeXydInil |
WHCTUTYTOB — HAa COAEP>KaHWE HAPKOTHUYECKUX BELIECTB U MCUXOTPOMHBIX BE-
miectB. [Iponeaypa TectTupoBaHus MPOBOAUTCS HA TEPPUTOPHUAX IIKOJ BBIE3]-
HOM OpUragoil MEIUIMHCKUX pa0OTHUKOB C MOMOIIbI0 HMMYHOXpPOMATOrpadu-
YECKUX TECT-MOJOCOK C 00s3aTeNbHBIM MOJATBEPKIECHUEM BCEX MOJYYEHHBIX
NOJIOKUTENBHBIX PE3YyJIbTaTOB I'a30-MacC-CIEKTPOMETPUUECKUM METOJIOM B yC-
noBusax XTJI [2,3].

O000111ast TOTyYeHHBIN OMBIT HECKOJIBKUX JIET padOThI, MOKA3aHO IUPOKOE
pPacIpoCTpaHEHHE CPENH MOJIOJAEKH HEMEIHUIMHCKOIO MPHUMEHEHUS JIEKapCT-
BEHHBIX CPEJICTB, YaCTO BBI3bIBAIOIIUX OTpaBIEHHE. JTO CBSI3aHO C UX CBOOO/I-
HOM MpOJAXXEN B aNTEKaX W HE OYEHb BBICOKOW CTOMMOCTBHIO. Tak, B cTaThe
OMUCHIBAIOTCA Cllydau ynoTpeOsieHus OakiaopeHa U TUUUKIOMHUHA MOJIPOCTKA-
mu [2,3,4]. IIpennaraercst anropuTM otdoOpa M HCCiEeA0BaHUS OMOOOBEKTOB C
y4E€TOM HEBO3MOXXHOCTH IPUMEHEHUSI UMMYyHOXpoMmaTorpaduu Ijs aHajii3a Ha
JAHHBIE JIEKAPCTBEHHBIE CPEJICTBA.

BriepBbie onuchiBaeTcs ynorpedieHue HOBOTO, 10 HEJaBHETO BPEMEHU HE
Bxoausiiero B Crnucku [TKKH, BemectBa penranmioBoro psga — kapgeHTa-
HUJIA, SBJISIIOLIETOCS CPEICTBOM IS YCBIIUICHHS] KPYITHBIX KMBOTHBIX. Ornuca-
HO €ro ymnorpeOJeHue Kak OTAEJIbHOIO BEIIeCTBa, TaK MU B CMECH C 3-
MeTuiIheHTaHuIoM U Metoppanom. KapdeHTanun B HECKOIBKO COT pa3 CUJIb-
Hee 3-MeTWI(hEeHTaHWIA, TIO3TOMY OINbSHEHHE BBI3BIBAECT MIPUEM HUYTOKHO Ma-
JIOW A03bI BELIECTBA. JTO 3HAYUTEJIBHO YMEHBIIAET BO3MOKHOCTDH BBISIBJICHUS
HapKOTUYECKOTO BEUIECTBA IPU OOBIYHOW Mpoleype MpoOONOArOTOBKU U yC-
JoBUSAX XxpomaTorpadupoBanus. Hamu Obutn pazpaboTaHbl ONTUMAJIbHBIE YC-
JIOBUS DKCTPAKIMU 7151 O0JIee MOTHOTO M3BJICUEHHUS JAHHOTO BEIECTBA U3 MO-
Yu ¥ MPOMU3BEACH MOJI00p YCIOBHI XpomaTorpadupoBaHUs MPU HCIOJIH30Ba-
Huu Meto10B I X-MC nu BOXX-MC/MC.
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Puc. 1 - Xpomarorpamma uccienyeMmoit mpoosi(SCAN)IIO 3KCTparupoBaHHBIM HOHAM,
COOTBETCTBYIOUINM KappeHTaHuIy. BemecTBa naeHTHGULIMPOBaHbI IO BpEMEHaM YICpHKH-
BaHMA M 1o Macc-cnekTpam. [Iuk c BpemeHemynepxkuBanus 20.019mMuH cooTBeTCTBYET
KapeHTaHMITy.

OOHapy>xeHrue NaHHBIX BemecTB W MHorux apyrux B XTJI mpoBogutcs
METOJIOM XpOMaTo-Macc-criekTpoMeTpun Ha mnpubopax HP 6890 — 5975N
bupmbl «Agilenty (CILHA) 1 MADSCTPO 7820 — 5975 dupmbr «MuTepnad»
(Poccus).

PazpaboTanHble METOJIMKU U COBPEMEHHOE aHAIIMTHYECKOE 000PYyI0BAHUE
MO3BOJISIIOT UJICHTU(UIIMPOBATh HOBbIE HAPKOTUYECKHE BEIECTBA U OBICTPO
BHEJIPUTHh METOAMKH UX OOHAPYKEHUS B PYTUHHBIN aHATIU3.

Jumepamypa

[1]. Hukutuna H.M., CaBuyk C.A., OBcakoB B.C. O tectupoBanuu noj-
POCTKOB Ha HAapKOTUYECKHE U JIEKapCTBEHHbIE BerlecTBa B [IckoBckoil 001
Hapkousnorus 2012 (4) ¢.82.

[2]. Hukutuna H.M., CaBuyk C.A.O TecTupoBaHUU NOAPOCTKOB HA HAp-
KOTUYECKHE U JIeKapcTBeHHbIE BemiecTBa B [IckoBckoit obnactu. Beepoccuii-
ckast koHpepeHuss Ananutudeckue npuoopsl 26-30 utonst 2012r. CII6. Te3u-
cel noknanos C 5-8 c. 106.

[3]. Huxkutnna H.M., CaBuyk C.A. IlpumeHeHue XpomaTo-macc-
CHEKTPOMETPHUH JJI1 OOHAPYKEHUS HAPKOTUUYECKUX U MCUXOTPOIHBIX BEIECTB
B OnoOpasnax Bcepoccuiickas koHpepeHnuss AHanutudeckue npudopst 26-30
utons 2012r. CII0. Te3ucs! nqoknanosC 2-14 c. 45.
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HOJIYYEHHUE U AHAJIN3 BEJIKOBOI'O TPO®UJIA KJIIETOK
I'NIMOBJACTOMBI

I'mnoGnacroMa sBisieTcss HanboJiee
4acTol omyxoJibto mo3ra. [lo cMepTHO-
CTH OHA 3aHUMAaeT 4 MeCTO CpeJu PakKo-
BbIX 3a0osneBanuii. B Hamux skcmepu-
MEHTaX Mbl HCIIOJIb30BAJIM HECKOJIbKO
INIMOOJACTOMHBIX ~ KJIETOYHBIX JIMHUU
JUISL TIOJTyYeHUsl MPOTEOMHOM MH(popMa-
MU, XapaKTEepHOW MJig JTaHHOTO 3a00-
neBanusi. Paznenenue O€NKOB JBYMeEp-
HBIM 3JEKTPO(OPE30M C MOCIECAYIOIUM
OKpalllMBaHUEM, aHaJIM30M H300paxe-
HUM ¥ OEIKOBBIX ITSITEH, MAacC-CIEKTPO-
METPHUYECKON U UMMYHOJIOTHYECKOM HACHTH(PUKAel 0€IKOB, TTO3BOJIHUIIO HAM
BU3yanu3upoBath 0osiee 800 OETKOBBIX MATEH, UICHTU(GUIIMPOBATh U MpOaHa-
nusupoBaTh 6osee 250 nporeodopM. C 11e1b10 BBISIBJICHUS BO3MOXKHBIX MapKe-
POB TJIMOOIACTOMBI TaKXke ObLIM aHAJIU3UPOBAHBI U HOpMasibHBIE KiIeTkH. [1po-
TEOMHBIE MMPODIN B HOPMAJIBHBIX U TJIMOOJACTOMHBIX KJIETKAaX OY€Hb MOX0XH,
OJIHAKO YPOBHHU COJIEp>KaHHUSI MHOTHUX O€JIKOB CWJIbHO oTiinuyaroTca. Cpenu Ta-
kux OenkoB anbda-eHonaza (ENOA HUMAN), uzodhepMeHT nupyBaTKHUHA3HI
M1/M2 (KPYM HUMAN), kopununa 1 (COF1_HUMAN), onyxoJieBslii 0eJ0K
TCTP (TCTP_HUMAN), annekcun 1 (ANXAI HUMAN), anHekcuH 2
(ANXA2 HUMAN), PCNA (PCNA_HUMAN), p53 (TP53 HUMAN) u apy-
THe.
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INPUMEHEHUE METOJA OKCUTEPMOI'PA®UMU JTJIA
KOJIMYECTBEHHOI'O OITPEAEJIEHUSA ®PAKIIUOHHOI'O
COCTABA OPTAHUYECKOI'O BEIIECTBA ITPUPO/IHBIX BO/I

J1Jisi BCECTOPOHHEr0 MCCIIEeIOBaHMs BELIECTBA TPEOYeTCsl CO3/JaHuEe HOBBIX
METOJ0B. ABTOpaMU NPEIIOKEH METOA TEPMOOKHUCIUTEIBHON CIIEKTPOCKOIHH,
Ha3BaHHBIM okcuTepMorpacdueit [1]. Merog ocHOBaH Ha MPOrpaMMHUPYEMOM
BBICOKOTEMIIEPATYPHOM OKHCIICHHMM OPTraHMYE€CKOIo BEIIEeCTBa B IMOTOKE OU-
HAapHOM ra30BOM CMECH KHCJIOPOJa C aprOHOM M ITOCIEAYIOIIEM KOJIMYECTBEH-
HOM ONIPEAEIIEHUN KUCIOPOA, 3aTPAYCHHOTO HA 3TO OKHUCIICHUE.

JlaHHBIN METO/ BOIIIET COCTAaBHON YacThIO B HOBBIN TMOPHUAHBIA MEMOpaH-
HO-OKCUTepMOrpaduIecKuii METoI ompeaeseHus: GpakiiMOHHOTO COCTaBa Op-
TaHWYECKOTO BEIIECTBA MPHUPOJHBIX BOA. Pa3zaeneHue mpoBOOUTCS METOAOM
MeMOpaHHOTO (PaKIMOHUPOBAHUS HA OJIHOCTYIEHYATOW MEeMOpaHHOH sueiike,
P 3TOM HCHOJIB3YIOTCSI MEMOpPaHbl C IMOCJIEAOBATEIBHO YMEHBIIAOIIUMCS
pasmepom miop: 0,22 mxm, 50 M, 20 HM, 10 HM, 5 HM ¢ TPUMEHEHHEM KOM-
mpeccopa B KAayeCTBE HCTOYHMKA JABICHUA M MArHUTHOW MEIIAJKU IS
YMEHBIICHUS BIUSHUS KOHICHTPAIMOHHOM MOJIAPU3ALUU.

Jumepamypa

[1] 3yeB b.K. Cnioco6 okcutepmorpaduu [Tarent Ne 2411509 Ilpuoputer
15.01. 2010.
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HNCITIOJIb3OBAHHUE KUBbIX CUCTEM JJIAA TPOU3BOJACTBA
BAKIIUH U JIEKAPCTBEHHLIX IIPEITAPATOB

OngHUM W3 TEpPCIeKTUBHBIX HAIpaBJIEeHUH COBPEMEHHOW OHMOTEXHOJIOTHHU
ABIIACTCSA TOJyYeHHE OPTaHU3MOB-TIPOAYLIEHTOB OEIKOB 4YENOBEKa U KHUBOT-
HBIX, UMEIOIUX MEIUIMHCKOE Ha3zHaueHue. bakTepuanbHbIE MPOIYIEHTH HE
CIIOCOOHBI OCYIIECTBIISATh MOAUGUKAIIUIO OEIKOB dyKapuotT. Mcmonas3oBaHue
TaKMX PEKOMOMHAHTHBIX OENKOB COMPOBOXKIACTCS MOOOYHBIMU Ih(DHEKTaMHU.
Xopolel anbTepHATUBOMN SBJISIOTCS APOXOKU U pacTeHus. [Ipumenenue Hemna-
TOT€HHBIX JPOXKEH M ChEAOOHBIX PACTEHHI B KauecTBE MPOJYILEHTOB JlaeT
BO3MOXXHOCTh TOJIy4aTh KOPPEKTHO MOAU(DHUIIMPOBAHHBIE PEKOMOWHAHTHBIC
OeNKU M HCIONh30BaTh OPTraHU3MBI-IIPOIYIIEHTH B KaueCTBE MMMYHOIIPOOHO-
TUYECKOM JO0OABKH, YTO MO3BOJISIET UCKIIOYUTH TPYAOEMKHE MPOLEIYPHI IO
OUYHCTKE TeTEPOJOTHYHBIX OenKOB. TpaHCTEeHHBIE PACTEHUs, CHUHTE3UPYIOIINE
PEKOMOWHAHTHBIE aHTUTEHbI, — ChEIOOHBIC WIJIM 3€JI€HbIE BAKIIMHBI — MOTYT
IPUMEHAThCS A1 UMMyHu3anuu [1]. 15 moBbIIeHUsT CTaOMIBHOCTH T€TEPO-
JIOTUYHBIX OEJNKOB MOAUPUIUPYIOT IITAMMBI JPOXKKEH-TTPOTYIIEHTOB, UCTIOJb-
3YIOT TKaHecnenu(UUHbIE MPOMOTOPHl U CUTHAJbl BHYTPUKIECTOUHON JIOKAJIU-
3allMM, HAIMpaBJISIONINE IeJIeBbIe OCKU B OMpe/eleHHbIe KOMITAPTMEHTHI pac-
TUTEJIbHOU KileTku [2]. Hamu co3nmasbl mrammel poxokedt Pichia pastoris —
POIYIEHTHI Y-UHTEP(HEPOHOB UYENIOBEKa, OblKa, KypHIIbl U TOJYyYEHBI TpaHC-
TeHHbIe pacTeHus Tabaka Nicotiana tabacum. cuHTE3UpYyHOUIME OBIYUN Y-
untepdepon. [lokazaHo, 4To pekOMOMHAHTHBIE OeNKH 00JanalT OHoJIorUye-
CKOM aKTUBHOCTBIO.

Jumepamypa

[1] E.B. Jletineko I'enetnuecku MoauUIIMPOBAHHBIC PACTECHUS — IPOIY-
IEHThl PEKOMOMHAHTHBIX OEJTKOB MEIUIIMHCKOTO HazHaueHus // BectHuk Towm-
CKOI'0 rocyJlapcTBeHHOro yHuBepcurera. buomorus. 2012. Ne 2 (18). C. 41-51.

[2] Tkauenko A.A., EmenssanoB B.B., CasenseBa H.B. u np. Konctpyupo-
BaHUE BEKTOPOB JIJISI SKCIPECCUU TETEPOTOTMYHOT0 T'eHa raMMa-uHTepdepoHa B
pactenusix ropoxa noceBHoro (Pisum sativum L.). // buomuka. 2012. T. 3, No 1.
C. 103-105.
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PEKOMBUHAHTHBIE HHTEP®EPOHDbI ITPOJIOHI' MPOBAHHOI'O
JAEUCTBUSA: CO3JAHUE, OYUCTKA, CBOUCTBA

NuTepdepoHsl 0Ka3pIBalOT aHTUBUPYCHOE, aHTUMUKPOOHOE, ITPOTUBOOITY-
XOJIEBOE, PAJIMONPOTEKTUBHOE, UMMYHOMOTYJIUPYIOIIEE ACHCTBUE U MPEJICTAB-
JSIOT uHTEpec s MeauuHsl [ 1]. Jng nonydenus nHTEp(HEpOHOB UCIOIB3YIOT
pa3JIMYHbIE OPTraHU3MBI-TPOAYLEHTHI. JJOCTOMHCTBAMH APOKKEU SIBISETCS OT-
HOCHUTEJIbHAsS MPOCTOTA PabOTHI U BO3ZMOXHOCTh OCYIIECTBICHHUS MOCTTPAHCIIS-
MOHHOW MoJMpUKauu OEJTKOB, XapakTepHOU At 3ykapuoT. OcoOblil HHTEpEC
NPEACTABISIIOT APOXkU Pichia pastoris, 00ecrieunBaroNIue BbICOKHI ypOBEHb
CHUHTE3a U CEKpPelNH PEKOMOMHAHTHBIX O0€KOB [2]. Cekpenus reTepoIornyHbIX
O€JIKOB YIpoIIaeT uX O4uCcTKy. HepocrarkoM peKOMOMHAHTHBIX HHTEP(EPOHOB
SABJISIETCS KOPOTKUHN NEPUOJ MOMYXU3HU. ClIUsiHUE PEKOMOMHAHTHBIX OEJIKOB C
aTbOYMUHOM IUIa3Mbl KPOBU CIIOCOOCTBYET WX CTAOWUIIM3AIMU U TA€T BO3MOXK-
HOCTh TOJIy4aTh 1IeJIeBbIe OEIKU MPOJIOHTupoBaHHOTO AeiictBus [3]. Hamu cos-
JAHBI IITAMMBI IPOXKENU P. pastoris — CEKPETOPHbIE NPOTYLUEHTbHl XUMEPHBIX
O€JIKOB, COCTOSIIIUX U3 UHTEpepoHOB (o, B, Y) U anpOymuHa udenoBeka. Hc-
MOJIb30BAaHUE OTHOCUTEIBHO MPOCTOM CXEMbl OYUCTKU MO3BOJMJIIO MOJYYUTh
npenapaTbl XUMEpPHBIX O€TKOB, coAep:kaimux He oonee 5-10% npumece, u no-
Ka3aTh, YTO MPHUCOCIWHEHHE ATbOYMHUHA HE CKa3bIBAe€TCA Ha OMOJIOTHYECKOM
AKTUBHOCTH, HO MOBBIIIAET BBIXOI IIEJIEBBIX OSIKOB [4].

Jumepamypa

[1] S. Pestka, J.A. Langer, K.C. Zoon ef al. Interferons and their actions //
Ann. Rev. Biochem. 1987. V.56. P.727-777.

[2] J.L. Cereghino, J.M. Cregg Heterologous protein expression in the me-
thylotrophic yeast Pichia pastoris // FEMS Microbiol.Rev. 2000. V.24. P.45-66.

[3] B.J. Smith, A. Popplewell, D. Athwal ef al. Prolonged in vivo residence
times of antibody fragments associated with albumin // Bioconjug. Chem. 2001.
V.12. P.750-756.

[4] M.B. Ilagxuna, A.B. Kapabenbckuii, }O.I'. 3unoBbeBa u ap. Crnoco6
MOJTy9eHUSI PEKOMOWHAHTHBIX OCIKOB, MOAUGUIIMPOBAHHBIX MPHCOCINHCHUEM
anbOyMHHA YeJOBEKa, U3 KyJbTYpaJbHON >XUAKOCTH nApoxokei. Ilarent PO
No2373286. 2007.
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TEXHOJIOTUS MOJJHOT'EHOMHOI'O CEKBEHUPOBAHUS B
NTUATHOCTUKE MOHOT'EHHBIX U MYJIbTU®PAKTOPHBIX
3ABOJIEBAHU

HccnegoBanue TE€HETHYECKON MPEAPACIIONOKEHHOCTH K MYJIbTU(AKTOP-
HBIM 3a00JIEBaHUSIM U JIMarHOCTHKA HACIIEJICTBEHHBIX OOJIe3HEH 4YelloBeka Ha
CETOJIHAIIHUN JIeHh HE BO3MOXKHBI 0€3 NMPUMEHEHUS HOBBIX METOJIOB MCCIEI0-
BaHUs CTPYKTYphl Mosekyibl JIHK. Oqaum u3 Takux MeTOoA0B SBJISIETCS TEXHO-
JIOTHSI TEXHOJIOTUSI CEKBEHUPOBAHUSI HOBOTO MOKOJIEHBS - NGS).

Hamu pa3pa®oTanbl alropuTMbl U TPUHIUITEI TPOPUIAKTUYECKON TUarHO-
CTUKH, ¢ TToMoIIbl0 TexHonorun NGS Ha ocHoBe «3(ddekTay MoTyNnpoBOIHU-
koBoH matdopmel (cekBeHatop «lon Torrent») m mupocekBenupoBanus (GS
“Junior”). B paMkax TEXHOJOTHM MOJYyNPOBOJAHUKOBOW IIaTGOpMbI CO3/aHA
MaHEeJIb T€HOB («aMIUIMCEK)»), HalleJICHHass Ha CKPUHUHT 845 y4acTKOB I'€HOB
YacTBIX HACJIEJACTBEHHBIX Oojie3Her (dk30HOB reHoB APC, ATP7B, PAH, FS§,
F9, GALT, GJB2, HFE, KRAS, MECP2, MED12, NF1, NF2, NKX2-5, PKDI,
PKHDI, SERPINAI, SMADA4), pazpaboTana naHeib T€HOB /i1 CKpUHUHTA 00-
nee 95% Bcex W3BECTHBIX MyTanuil npu kapauomuonatusx (reast ACTCI,
MYBPC3, MYH7, MYL2, MYL3, TNNI3, TNNT2, TPMI1, CASQZ2), cCKOHCTpYyH-
pOBaHa MaHelb T€HOB JJIsl «TEHETHYECKON MacrnopTu3anumn». JlanHas T€XHOJO-
TUs, @ TAKXKE TEXHOJIOTUS MUPOCEKBEHUPOBAHUS arpoOMpoBaHa Jisl paciiud-
poBku reHa ACVR2Ay GepeMeHHBIX C TE€CTO30M Pa3IMIHOTO MaToreHe3a. BhI-
aBieHO 484 nykineoTuaHbIX Bapuanuu (SNP), 129 u3 koTopbIX ONMUCaHbI paHEE.
Hcnonb3ys aHHOTUPOBAHHUE «MEIULIIMHCKOW» 3HAYMMOCTH JTaHHBIX 3aMEH C IO-
motbio pecypca «Gene-Talk», nokazano, yto 31 nonmumop¢HbBI BapuaHT Mo-
KET OBITh 3HAUMMO aCCOIMUPOBAH C T€CTO30M.

B menomM mpoBefeHHBIE MUCHBITAHUS MOKa3aJd BBICOKYIO 3(()EKTHBHOCTD
TEXHOJIOTUH TIOJHOT€HOMHOI'O CEKBEHUPOBAHM MpPHU paciiu(poBKE OJIHOHYK-
neotuaHoTO noauMopdusmMa (SNP), HO BBISIBIIIM OINpeIeSICHHbIE OrpaHUYEHUS
IIPY aHAJIU3€E MTOBTOPSIOMMNXCS pernoHoB B MoJiekyie JHK.

Taxkum 00pa3om, JaHHAs TEXHOJOTHUSI MUMEET OOJIbIIKME MEPCIEKTUBBI MIPH
IIPOBEJICHUM MIMPOKOMACIITAOHBIX T'€HETUYECKUX HCCIIEIOBaHUM, HO HE MO/I-
MEHSIET yke u3BecTHbie MeTo bl JJHK-nmnarnoctukmu.

PaboTa BbINOJIHEHAa mpu HcHodb30BaHUU oOopynoBanus PLI «Pa3Butue

MOJIEKYJISIDHBIX U KJI€TOYHBbIX TexHosorui» CIIOI'Y w npu wacTuuHOW mOJ-
nepxxke rpanta CIT6I'Y MAC Nel.38.79.2012.
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UCIHHOJb30BAHUE METOA0OB <I).JIYOPECI_IEI;ITHOI71
MUKPOCKOIINH, 1151 AHAJIU3A B3AUMOJAENCTBUSI
AMMWJIONI0OB MUIEKOIIMTAIOIHIHNX B IPOXXKXEBOU MOJAEJIN.

bonee 50 Hem3nmeunmbIx 3a00JIeBaHHMI YeIOBEKA, CBSA3aHBI C aHOMAJIbHOMU
YKJIAJKON U arperarueii 0ejIKoB, B HOpME SIBIISIONINXCS PaCTBOPUMBIMU. Takue
3a0071€BaHUs HA3bIBAIOT «OOJIE3HSIMU HEMPABWIHLHOW YKIAJAKU» WU aMUIIOUI0-
3amu. Hanbosnee U3BeCTHHIMU aMUJIONI03aMU SIBJISIIOTCS: 00JI€3Hb AJbLIreiiMe-
pa, xopest XaHTUHITOHA, O0Jie3Hb [lapkuHCOHA, TMadeT BTOPOTO THUIIA, a TAKXKE
IPUOHHBIE 3a00JieBaHUsl (MH(PEKIMOHHBIE aMIIION03bl). B Xoae uenoro psna
UCCIICJIOBAHU, BBITIOJTHEHHBIX B MOCIEIHUE TOJIbl, ObLIN MOTYyYEeHBI TAHHBIE O
TOM, YTO Pa3JIMYHbIE aMWJIOUJIbI MOTYT B3aUMO/JIEUCTBOBATh, TP 3TOM B psijie
CJIy4aeB, HAJIMYUE aMUJIOMIHBIX MOJMMEPOB OJHOTO O€Ka MOXKET WHUIIMHPO-
BaTh aMUJIOMJOTEHE3 JApyroro Oenka. B 3Toil cBsi3u BBHIACHEHHE MEXaHU3MOB,
KOHTPOJIUPYIOIIUX B3aWMOJICHCTBUE aMHWJIOMIOB M TOUCK (PAKTOpOB, OJIOKU-
PYIOIIKUX 3TOT MPOLECC, SBIIAETCS OJHOM M3 CaMbIX AKTyaJbHBIX 3a/a4 COBpE-
MEHHOI OMOMEIUIIAHEI.

B HacTtosimiee BpeMst pa3paboTaH psiji METOJ0B (DIIyOPECIIEHTHOW MHKPO-
CKOIIMH, MO3BOJISIIONINX MPOBOJUTH UCCIEIOBAHUS HA HAHO 00BEKTAaX, KOTOPHI-
MU SIBJISIFOTCSI aMUJIOWHBIE arperaThl. OTHUM U3 TaKUX METOJIOB ABJISIETCS Me-
ton FRET (Fluorescence Resonance Energy Transfer), mo3Bossitomiuii u3y4aTth
B3anMoJiericTBre 6enkoB in vivo. FRET — 3t0 dusudeckoe siBieHune, 00yclioB-
JIEHHOE TIepeaueid SHEPruu MEXIy ABYyMs XpoModopaMu Ha PacCTOSIHUU Me-
HEE 5 HM.

Hcnonb3yst ApoxkKEBYIO MOAENb, B coueTanuu ¢ Mmerogom FRET bl ycra-
HOBWJIM, YTO MOJUMEPHI aMUIOUAHOTO Oenika Prion Protein moryT cnerududno
CBSI3BIBATHCS C MENTUAOM aMUJIOU] OeTa U BBISIBIIIM YYaCTKH, OTBEUAIOIIHUE 32
3TO B3aNUMOJCHUCTBUE.

UccnenoBanust Oblmn BeimosiHeHBI Ha 0a3e PLI «IIKII Xpomac» u PI]
«MuKT» Hayunoro mapka CIIOI'Y. PaGota BbInoHEHA MpU MOAACPIKKE TpaH-
ta CITI6TY 1.50.2218.2013 u rpanTta npesuaeHTa Poccuu i1 MOJIOBIX KaHIH-
natoB Hayk MK-1152.2013.4.
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TEXHOJIOTI'US TPOTEOMHOI'O CKPUHHUHI'A BEJIKOB,
OOPMUPYIOIIUX AMUJIOUABI, U ITEPCIIEKTUBBI EE
HNCITOJb30BAHUA

AmMunionipl 3T0 GUOPHIIISIPHBIE OEIKOBBIE arperarsbl, 00J1aaloIIre Kpocc-
Oera cTpykTypoil. buomenuuuHckas 3HaYUMOCTb AMHIJIOMAOB OOYCIIOBJIEHA
TEM, YTO C HUMHU aCCOLUHMPOBAHO OKOJIO COPOKA HEUBJIEUMMBIX MMATOJOTUMN Ye-
JIOBEKA, Ha3bIBAEMBIX aMHUJIOU03aMHU, CPEAN KOTOPHIX MOXKHO OTMETUTH THA0ET
BTOpOro Tumna, oone3nu Anbureitmepa, IlapkuHcona u XaHTUHITOHA, a TaKXKe
IpUOHHBbIE 3a00sieBaHus1. B mociieiHee BpeMs CTalno OYE€BUAHO, YTO aMUJIOU/IbI
MOTYT OBITh HE TOJBKO MATOJOTMYECKUMHU, HO U (PYHKIIMOHAIbHBIMU. Tak, y
BBICIIMX 3YKapHOTOB IOKAa3aHO y4acTHE aMUJIOMJOB B OMOCHMHTE3€ MEJIaHWHA,
3amacaHuy Pa3IMYHbIX TOPMOHOB M Jake B (DOPMHUPOBAHUHU JTOJTOBPEMEHHOMN
namatu. Tem He MEeHee, OAHOW U3 LIEHTPAIbHBIX POOJIEM B aMIJIOUIHON OHO-
JIOTUH, SIBIIAETCS OTCYTCTBUE METOJOB ISl BBISIBJICHUSI OCJIKOB, 00pa3yroIIMX
aMUJIOU]IBI, B MaciTabax BCETO MPOTEOMA: IO CUX MOP OOHApYKEHUE KaXKIOTO
HOBOT'O aMWJIOWJIA SIBJISIETCS 3HAUYMTENIbHBIM COOBITUEM, KOTOPOMY MPEIIIECT-
BYET KPOMOTIIMBAsI U I0JATOBPEMEHHAsI padoTa.

Hamu paspaboraHa BBICOKOpa3pelIAONIasl TEXHOJOTHS, MO3BOJSIOIIAS
IPOBOAUTE OBICTPhI U A(DPEKTUBHBIA CKPUHUHT aMIJIOU]-(DOPMUPYIOIINX
OEJIKOB B MPOTEOMAaX Pa3IUYHBIX OPTaHU3MOB, OT OAKTEPHIl JO YeJIOBEKa, BHE
3aBUCUMOCTH OT AMHUHOKHCIIOTHOM MOCJIEA0BATEIBHOCTH U YPOBHS MPOIYKIUN
COOTBETCTBYIOIIUX O€lIKOB. B apoxcokeBoill Monenu mokazaHa 3()pQPeKTUBHOCTD
pa3paboTaHHOrO METo/Aa Ha MPUMEPEUICHTU(DHUKALIUN YKE U3BECTHBIX aMUJIOU-
noB (Sup35, Rnql, amwionnnsiii nentua-0era yenoseka, PrP u agpyrue), a Tak-
K€ BBISIBIICHO HECKOJIBKO OEJIKOB, SBIISIIOLIIMXCS KaHAUAATAMH Ha POJIb HOBBIX
KOHCTUTYTUBHBIX aMHWJIONJOB. B Hacrosiee BpeMs TEXHOJIOTUS HCIIOJIb3YETCA
JUTSl TIOWCKAa HOBBIX aMHUJIOMJIOB y BBICIIUX JYKApHOT W OaKTepui, a TakxkKe s
MIOMCKA HOBBIX (PAaKTOPOB, BIMSIONINX HA AMUJIOUIOTEHE3.

Agtopsl Onaromapsat CIIOI'Y 3a mpenocraBneHHbid rpaHT. UccnenoBanue
IIPOBEJICHO C HCIOJIb30BAHUEM O0OpYAOBaHUSI pecypcHOro neHrpa «Pazputue
MOJIEKYJISIPHBIX M KJI€TOYHbIX TexHosorui» CIIoI'Y.
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OHEHKA UTOTOKCUYHOCTHU AHTUBAKTEPUAJIBHBIX
HPEITAPATOB ®TOPXWHOJIOHOBOI'O PAJA HA KJNIETOYHbBIX
KYJbTYPAX

Jns nedenust nHQEKIUMOHHBIX 3a00JIeBaHUN B 0(DTaILMOJIOTHYECKOM MpaK-
TUKETIPUMEHSIOTCS aHTHOAKTepHalIbHBIC JICKAPCTBEHHBIC IIpenapaThl pa3ind-
HBIX (hapMaKOJIOTHUECKUX rpyni. YacTo ucmonb3yroTcs npemaparsl GTOPXHHO-
JIOHOBOTO psijia, TaK Kak OHU O0JIaJal0T MIUPOKUM CIIEKTPOM JIEHUCTBUS U XOPO-
muMU (papMaKOKHHETHUYECKUMH CBOMcTBaMU. HemanoBaxxHoe 3HaUeHUE UMEET
IIUTOTOKCUYHOCTh JIGKAPCTBEHHOTO mpenapaTta. OQHUM U3 MEePCIEKTUBHBIX Me-
TOJOB OLIEHKH TMOTEHIMAIbHON OMACHOCTH JIEKAPCTBEHHBIX IPENapaToB sBIIS-
I0TCSl METOJIBI in Vitro.B ganHoN padoTe Oblia MpOBEAEHA OIIEHKA IIUTOTOKCUY-
HOCTH IIECTH MpernapaToB (PTOPXMHOJIOHOBOIO Psjia MO MX BO3JCUCTBHUIO Ha
KJICTOUYHBIE KYJIbTYPHI.

st ompeneneHus oOIIEH HUTOTOKCUYHOCTH aHTHOAKTEpUATBHBIX O-
TaJIbMOJIOTMYECKUX TIPENnapaToB ObUIM HUCMOJIb30BaHBIHOPMaJIbHBIE (PrOpOOIIa-
CThI KOXKU YEJIOBEKa M KJIETKH MOCTOSHHOM TpaHC(HOPMHUPOBAaHHON KJIETOUHOU
muaun CHO-K1. ®@ropxunonons! (Lunpomen, ®nokcan, OdrakBukc, Curau-
ned, Buramoxkc, 3umap) 100aBIsIN B pa3IMUYHBIX KOHIIEHTPAIUSIX B MMUTATEIb-
HYIO Cpely B MOMEHT IOCE€Ba KJIETOK. {1 ompejeneHus >Ku3HecnoCcOOHOCTH
KJIETOK HCITOJb30BaIM KOJWYECTBEHHYIO OIICHKY (METOJa KJIOHHpPOBaHMS U (o-
TOKOJIOPUMETPUUYECKUN METOJ]) M KauyeCTBEHHYIO OIEHKY (Mopdoiorus Kie-
TOK). () PEKTUBHOCTHh KIIOHUPOBAHUS OTPEIEIISIIA KaK BHIPAKEHHYIOB IIPOIICH-
Tax JIOJI0 yrciia cOOPMUPOBABIIUXCS KOJIOHUM 110 OTHOIICHHUIO K YHCIY TOCe-
SIHHBIX KJIETOK. MeTo10M (POTOKOJIOPUMETPUUECKOTOAHAIN3a ONPEICISIN CTe-
neHp npoiudeparuu kieTok. Mopdoaoruieckoe COCTOSIHUE KIIETOK OlICHUBA-
JU,UCTIONB3YSI METOJI MPUKU3HEHHOTO HAOIOJACHUS MOJ WHBEPTUPOBAHHBIM
MHUKpOCKOTIoM ¢ doTodukcarueit. 13 mecTu TeCTUpOBAaHHBIX IperapaToB HaH-
0oJiee MMTOTOKCUYHBIM IO OTHOIIIEHHWIO K 0OOOMM THIIaM KJIETOK OKa3aiics Bu-
raMOKC.

Pe3ynbTaThl ucCCIEOBaHUS COTVIACYIOTCS C COOOIIEHUSMH O TTOOOYHBIX
addekTax TpH NPUMEHEHWHM JAHHBIX MpernapaToB B O(TAIbMOJIOTHYECKOM
npaktuke. CreoBaTeibHO, MOXKHO MPEINOI0XKUTh, YTOOIIEHKY TOKCHUYHOCTH
JIEKApCTBEHHBIX CPEJACTB I€eCO00pa3HO MPOBOAUTH HAMOJEIU in Vitro C HC-
MOJIb30BAaHUEM KYJIbTUBHPYEMBIXKIIETOK.
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BBISIBJIEHUE HOBOI'O CIIOCOBA CAMOOBHOBJIEHUSA U
PETEHEPAIIUN MUOKAPIA MUIEKOIIUTAIOIIUX B IN VITRO
IKCIIEPUMEHTAX

B cuiy mpoTUBOPEYNBOCTH JAHHBIX O BKJIAJE PE3UIEHTHBLIX KapIuaIbHBIX
ctBOJIOBEIX KiIeTOK (KCK) B romeocrtas cepieuHON MBIIIIBI, UX POJIb B pEereHe-
palMi U OOHOBJICHMM MHOKapJa MIIEKOIHMTAIOIIMX HE J0CTaTO4YHO sicHa. Mc-
CJIEJJOBAHUS Ha KYJBTYpE KIETOK MHOKAapAa KPBIC PA3JIMYHOrO BO3pacTa IM03BO-
JIWJIN BIIEPBBIE BBIABUTEL CYIIECTBOBAHHWE HEU3BECTHOI'O paHee crocoda BHYT-
pukiierouHoro pazsutusa KCK. C moMonipr0 IMMYHOIIMTOXHUMHH C HCIIOJIB30-
BanneM antutrena K KCK, Ki67 u kapauaiabHbpIM OelKaM U IIOCJIEAYIOMIEN KOH-
(hokaJIbHOII MUKPOCKOIIMHU, a TaKke LenTpadepHO ChbeMKH Ha 000pYyIOBaHUU
Pecypcuoro nentpa CIIOI'Y ObUIO yCcTaHOBIEHO, YTO (DOPMHUPOBAHHUE 3PENBIX
KapauaJbHBIX KIIeTOK u3 HeszpenblX KCK tpex tunos (c-kit+, Sca+ u Isll+)
IIPOUCXOIUT HE TOJILKO IIOCPEIACTBOM KJIOHOOOpaszoBaHus [1], HO U myTeM HX
pa3BUTHS BHYTPH 3pEbIX KIETOK MUOKapaa. Ilokasano, yro pesuaentasie KCK
GbopMUPYIOT B IIUTOIUIA3ME KJIETKU-XO35IMHA CTPYKTYPbl, OTPAHUUYCHHBIC MEM-
OpaHOM, KOTOpBIE OO0OO3HAYAIOT
tepMuHoM «cell-in-cell structures»
[2]. B pe3ynsrare nenennsa KCK
CTPYKTYPBI YBEJIUUYHUBAIOTCI B pas-
Mepax, MeMOpaHa VYTOIIIAETCI U
IIpEBpaIaeTcss B Kamncyiay, a A
razooOMeHa M IOCTYIUIEHHUS MeETa-

_ 6onuToB (hOPMUDPYIOTCA OTBEPCTHUS
Puc. 1. BayTpuxierounas CIPYKTYpa B EPBUMHOA mukponmie (puc.l, A). BuyT-
KyJbType KIETOK Muokap/a 40-1HEeBHORKPBICH Ha 6-i

neHb passurus (A). Paspeis kancyis! BHyTpukierournoii PAKJICTOYHOC PAa3BUTHUC KCK' 3a-
CTPYKTYpBI B IEPBUYHON KYJIbType KIETOK MHOKapaa Ho- BEPIIACTCA pPas3pbIBOM KaIICyJbl H

BOPOXKJICHHON KpbICHI Ha 14-1i neHb pazsutus (b). BBIXOJOM TPAH3UTOPHBIX KJIETOK,
skcnpeccupytomux He Tojbko KCK anTHUreHsl, HO W KapAuaibHbIE OCJIKHU, B
okpyxaromyto cpeay (puc. 1, b). IloaydeHHble pe3yJabTaThl MO3BOJISIIOT BbI-
JIBHHYTH MIPEIIOI0KEHUE, YTO BHYTPHUKIECTOUHOE pa3BuTHe pe3ueHTHRIX KCK
SBJISIETCS OJHUM W3 CIOCOOOB CAaMOOOHOBJICHHMS M pereHepanuy MHOKapja
MJIEKOITUTAIOIIHX.

JIumepamypa
[1] G.B.Belostotskaya, T.A.Golovanova, Cell Cycle13:910-918 (2014).
[2] G.B.Belostotskaya, I.V.Nerubatskaya, ESC Congress 2014.
http://congress365.escardio.org P2997.

" 40-AHEBH. KpbI- H/poXp. KpbiCa, me
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MOJIEKYJIAPHBIE ITIOAXOAbI AJIA U3YUEHUSA ABJIEHUSA
TOPU30OHTAJIBHOT'O NEPEHOCA T'EHOB Y PACTEHUI HA
IMPUMEPE LINARIA DALMATICA.

["opuzonTansHbiil nieperoc redHoB (I'TII) - siBneHre oOMeHa reHeTUYECKOTOo
MaTtepualia MexJy HepOJACTBEHHBIMU OopraHu3mMaMu. J[aHHBIN cioco0 nepenaun
TeHETUYECKON MHGOPMAITUU SBISETCA YBOIIOIUOHHO 3aKPEIJIEHHBIM MEXaHU3-
MOM M OH IIMPOKO PACHPOCTPAHEH B MPOKAPUOTUYECKOM MHUpPE, OJHAKO U B
ABOJIIOLMU dyKapuoTthudeckux opranuzmoB ['TI[" umen mMecto, B TOM 4uCle U y
pactenuii [1,2,3,4]. [Tockonpky I'TII" MOXET HE TOIBLKO MPUBOJUTH K IOBBIIIIE-
HUIO aJIalTUBHBIX CBOMCTB OpraHu3ma, HO W caMO 1O cebe CyIIeCTBOBaHUE
MPUPOTHO-TPAHCTEHHBIX PACTEHUM, BaXXHO JJIs COBPEMEHHOTO YeJIOBEeKa, Ha-
npuMep, B KA4eCTBE KOHTPAPTyMEHTA MPU KPUTHUKE T€HHO-MOJUPUIIUPOBAH-
HBIX KYJBbTYp, UCTIOJIb3YEMBIX B COBPEMEHHOM CEJIbCKOM XO3SICTBE, MEJUIIUHE,
BeTepuHapuu. iMenHno nosromy muzyuenue ['TI" y BICIIMX pacTEHUM SIBIAETCSA
BOXHON mpukianHoi 3amadeir. C TOYKH 3peHUs (PyHIAMEHTAIBHBIX OCHOB,
usyuenue ['TII" sBisieTcs HEe MeHee Ba)XKHOM 3aJadey Kak Uil BBISICHEHUS IPO-
UCXO0XKJICHUS OTJIEIbHBIX T€HOB, OPraHW3MOB WJIM BUJIOB, TaK W JJIsl TOHUMaHUS
ABOJIIOIIMOHHOTO TIporiecca B 1enoM. [louck npumepor I'TIIT HeBo3MoxkeH 6e3
MPUMEHEHUSI COBPEMEHHBIX MOJICKYJISIPHO-OMOJIOTUUECKUX TTOAX00B. Tak, Ha-
MU ObUTO MOKa3zaHo, npucyrcrBueT-JIHK — mogoOHbIX mocienoBaTenbHOCTEN
Agrobacterium rhizogenes B reHome Linaria dalmatica. 1Tpn nomouu TP B
peKUME peaJbHOTO BPEMEHU ObUIM JAETEKTUPOBAHBI MOCJIEIO0BATEILHOCTH, TO-
monoruunbie TeHaM rolB, rolC, ORF13, ORF14, mis, nanee ObIM CEKBEHUPO-
BaHbI MTOJIHOPA3MEPHBIE TIOCJIENOBATENBHOCTH YKa3aHHBIX I'eHOB. /laHHbBIN TTOA-
XO0J1 TAKXKE HUCTOJIb30BAJICS ISl TIOJITBEPKICHUSI OTCYTCTBUS 3apa’KEHUS UCCIIe-
JTyeMOro Matepuana arpodakrepusimMu. [Ipu moMmoiy KiacCU4ecKoro BapuaHTa
[ITIP u cekBeHUpOBaHUA HAMH ObLIA MPOSICHEHA CTPYKTypa BCTAaBKHU, a TAKXKE
MECTO MHTErpaluy arpo0akTepralbHbIX MOCIEA0BATEILHOCTEN B TEHOM pacTe-
HUS B TeHOM pacTeHms. PabGota BeimosiHeHa 3a cueT cpeacts HUP CIIOIY
1.39.315.2014, Ne 0.37.87.2011 Ne 0.37.526.2013, cpenctB PODOU Nel4-04-
01480 ¢ ucnonwzoBanueM obopynoanus PIl CIIOI'Y «Pa3Butue mosnexyssip-
HBIX U KJIETOYHBIX TEXHOJIOTHID.

44



«H3yuenue cmpykmypul u c80UCME OUOMEOUYUHCKUX 0OBEKMOB COBPEMEHHBIMU
UHCMPYMEHMANbHLIMU MEMOOaMU»

JIumepamypa:
[1].F.F White, D.J Garfinkel, G.A. Huffman, M.P. Gordon, E.W.Nester. Se-
quence homologous to Agrobacterium rhizogenes T-DNA in the genome of un-
infected plants.// Nature, 1983,V.301, 1.5898, P. 348-350.
[2].M.C. Intrieri, M. Buiatti. The horizontal transfer of Agrobacterium rhizo-
genes genes and the evolution of the genus Nicotiana.// Mol. Phylogenet. Evol,
2001,V. 20, I.1, P.100-110.
[3]. T.V Matveeva, D.I. Bogomaz, O.A. Pavlova, E.W. Nester, L.A. Lutova,
Horizontal Gene Transfer from Agrobacterium to the Plant Linaria in Nature.//
MPMI, 2012. V. 25. 1. 12. P. 1542-1551.
[4].ITaBnoBaO.A., MatBeeBaT.B., JlyroBaJl.A. "['enom Linaria dalmatica co-
nepxxutromoiiorreta rolC Agrobacterium rhizogenes”.// DxonorudeckasreHe-
tuka, 2013. T. XI. Bem.2. C. 10-15.

45



«H3yuenue cmpykmypul u c80UCME OUOMEOUYUHCKUX 0OBEKMOB COBPEMEHHBIMU
UHCMPYMEHMANbHLIMU MEMOOaMU»

YIK 591.18: 612.825: 612.273: 591.3

JI.C. BacuibeB
HUncemumym s6onoyuonnot usuonocuu u ouoxumuu um. U.M. Ceuenosa PAH,
Canxm-Ilemepbype, Poccus
T'ocyoapcmeennulti neduampuieckuii Meouyurnckuu ynusepcumem Munzopasa
P® Cauxm-Ilemepobype, Poccus
dvasilyev(@bk.ru

ITPEHATAJIBHASA TNIIOKCUSA TIOLABJIAET HPOJIU®EPALIINIO U
HAPYITAET MUI'PALINIO KVIETOK B PA3JIMYHbBIX OTAEJIAX
KOHEYHOI'O MO3TI'A KPbIC

dopMupoBaHHE OTIEIOB MO3Ta KPbIC B AMOPHOTEHEe3e XapaKTepU3yeTcs
CXOJHBIMU 3aKOHOMEPHOCTSIMU Pa3BUTHUSI M T€TEPOXPOHHOCTHIO OOpa30BAHUS
pa3nuuHbIXx KieTouHblX nomyJssiuid [1]. Ha E14 y kpeic mpoucxoaut Makcu-
MajbHas npoiudepanus NpealecCTBEeHHUKOB MPOEKIIMOHHBIX HEMPOHOB B HO-
BOM KOpe M 0a3alIbHBIX TaHTJIMSAX MO3ra, B TO BpeMs Kak B Oojiee MO3HUM Tie-
puoxa (E18) B aTux otnenax GhopMUPYIOTCS NPEUMYIIECTBEHHO OyIayIIUe HH-
TepHerpoHsbl. Taxke Ha E18 HaunmHaeTcs 3aknanka runnokamna. IIpoBenéHHoe
HAMH Me€YeHUe 3’-3TUHWI-5-€30KCUYPEAUHOM HEUPOOIaCcTOB, 00Opa3yOUIUXCS
B MOMEHT AEHCTBUS NpeHataibHOW runokcuu (7% O,, 3 4) mpoBOoAMMON Ha
Pa3HBIX 3Tamax AMOPHOHAIBLHOTO Pa3BUTHS, MOKa3ano, 4yTo runokcus Ha El14
HapylaeT oOpa3oBaHUE U MUTpaluio HeilpobnactoB B V-VI ciou kopTHKaib-
HOM IIJTACTUHKH, IIPU 3TOM MOAABIISETCS T€HEPALUsI THTAHTCKUX MPOEKIIMOHHBIX
HEWPOHOB B JIOpCOIaTEPATIbHOM CTPUATYME U B OJICAHOM IIIape, a TaKKe KIETOK
runotaiamyca. ['unokcust B 6onee no3anuii nepuoj (E18) Hapymaer nporecc
00pa3oBaHMsl MUPAMUJIHBIX HEWPOHOB THUIINIOKAMIIA, KJIETOK KOPBI, OCYIIECTB-
JSIOIINX KOPTUKO-KOPTUKANIbHBIE CBSI3U (mupamuHbie Hevponsl [I-I11 cinoén),
CpPEOHUX U MaJbIX HEMPOHOB cTpuaryma. [loaydeHHbIe pe3yabTaThl YKa3bIBAIOT
Ha TO, YTO JEUCTBUE HEOIAronmpusaTHOro (akTopa Ha (HOPMUPOBAHUE HEPBHOUN
CUCTEMBI B OIpEACIICHHbIE CPOKHU SMOPUOTEHE3a MOXKET BBI3bIBATH N3MEHEHHE
KJIETOYHOT'O COCTaBa TKAaHU PA3JUYHBIX OTJ/IEJIOB TOJOBHOI'O MO3ra B XOJI€ TO-
CTHATaJIbHOTO pa3BuTHUs. M30upaTebHOCTh ACHCTBUS MPEHATAIBHOW TUIIOKCUU
Ha pa3IUYHbIE KJIETOYHBIE MOMYJISINU 00yCIOBIEHA BPEMEHEM TMIIOKCUYECKO-
ro BO3JCHCTBUA B AMOpUorexnese [2].

[Hognepxano Ilporpammont «DyHIaMeHTaJbHbIE HAYKH — MEIULIUHE),
PODU 12-04-32281, 13-04-00388.

Jumepamypa
[1] P. Rakic Science, 241, 170-6 (1988)
[2] Bacunwer J1.C., TymanoBa H.JI., XKypaBun N.A. XK. sBos. Ouoxum. u
¢duznon, 44, 258-266 (2008)
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METOA MAJIIU BU3YAJIM3AIIUUA BUOJOI'MYECKHUX
OBPA3IOB — «MOJIEKYJIAPHASA 'NCTOJIOI U5

CoBpeMeHHbBIE THCTOJIOTUYECKIE NMMYHOTHCTOXUMHUYECKHNE METOBI C HC-
MI0JIb30BaHNEM MHKPOCKOIHMH TO3BOJISIIOT BBISIBHUTH OJHOBPEMEHHOE MPOCTPaH-
CTBEHHOE pacIipe/ielieHle HECKOJIbKHUX 3apaHee M3BECTHBIX OnomapkepoB. Oj-
HAKO HCCIIeyeMbIe OCITKU AOJKHBI OBITh N3BECTHBI allPUOPH U JJI HUX JOJIXK-
Hbl OBITh BBIPAOOTaHBI COOTBETCTBYIOLIME aHTUTeNa. C APyrod CTOPOHBI, CO-
BPEMEHHBIE METOJ/Ibl MOJICKYJIIPHON OMOJIOTHH MO3BOJISIOT OJTHOBPEMEHHO BHI-
JEISITh W3 MPOOBI OOJIBIITOE KOJWYECTBO OMOMapKepOB, MPOBECTH WX WJICHTH-
dbuKaIMo U KOJTUYECTBEHHBIN aHaiu3. BmecTe ¢ Tem, s MHOTHX HCCIEI0Ba-
HUW TpeOyeTcs OXapaKTepu30BaTh MPOCTPAHCTBEHHOE paclpenesieHue OOJib-
IIIOT0 KOJIMYECTBA HEM3BECTHBIX allPHOPH OMOMapKEPOB.

B mpouuiom apecstunerun nosisuiics metronq MALDI monexynsipHoil Bu-
3yaliu3alliu, KOTOPBIA Cpa3y ObLT OKPEMIEH METOJIOM «MOJIEKYJISIPHOU THCTOJIO-
run» [1]. CyTh MeTOlla 3aKII0YaeTCs B MOCIEA0BATEIIbHOM MOJYyUYeHUH MacCo-
BBIX CIIEKTPOB JJII KKJON TOYKU CHEIUATBLHO MOATOTOBJIEHHOTO THCTOJOTH-
yeckoro mnpenapara. CrekTporpamMma oOTpaxkaeT OoJbIIoN Habop MPHUCYTCT-
BYIOILIMX B JJAHHOM TOYKE OMOMAapKepOB, UTO IMO3BOJIAET KOJIMYECTBEHHO OIle-
HUTH UX pactpeaeinenne. [locmeqnne MeToquIecKue TOCTHIKEHNS TTO3BOJISIIOT B
HEKOTOPBIX CIydasx MPOBOAUTH WASHTU(PHUKAIIUIO OSITKOB MPSIMO Ha Mpernapare
[3], uccnenoBarh apXMBHBIE MpenapaThl 3aKIIOYEHHBIE B MapauH, ¢ UIACHTH-
dbukamuen BhISIBJICHHBIX OMOMapKepoB [2]. DTH TOCTHKEHUS OTKPBIBACT IIUPO-
KH€ TIEPCHEKTUBBI JUIsi pabOThl C YHUKAJIBHBIM apXWUBHBIM I[aTajoro-
aHATOMUYECKUM MaTEPUATIOM.

Jlumepamypa
[1] Caldwell R.L., Caprioli R.M., "Tissue profiling by mass spectrometry: a
review of methodology and applications", Molecular & Cellular Proteomics
2005, 4 (4), 394 — 401.

[2] Casadonte R., Caprioli R.M. "Proteomic analysis of formalin - fixed
paraffin embedded tissue by MALDI imaging mass spectrometry”, Nat.
Protocols 2011, 6(11), 1695 - 1709.

[3] Gustafsson O.J.R., Eddes, J.S., Meding, S., McColl, S.R., Oehler, M.K.,
Hoffmann, P. "Matrix - assisted laser desorption/ionization imaging protocol
for in-situ characterization of tryptic peptide identity and distribution in
formalin-fixed tissue", Rapid Com Mass Spector 2013, 27: 655-670.

47



«H3yuenue cmpykmypul u c80UCME OUOMEOUYUHCKUX 0OBEKMOB COBPEMEHHBIMU
UHCMPYMEHMANbHLIMU MEMOOaMU»

YIK 595.429.2

P.E. Chetverikov', C. Craemer”

'Saint-Petersburg State University, Faculty of Biology, Saint-Petersburg, Russia
*ARC—Plant Protection Research Institute, P/Bag X134, Pretoria Queenswood,
0121 South Africa
p.chetverikov(@bio.spbu.ru

APPLICATION OF CONFOCAL LASER SCANNING MICROSCOPY
(CLSM) FOR THE STUDY OF SLIDEMOUNTED
MICROARTHROPODS AND AMBER INCLUSSIONS

The exoskeletons of arthropods exhibit a very strong autofluorescence
signal, which makes them highly suitable for CLSM without additional staining
with fluorochromes. An important advantage of CLSM is that it enables surface
reconstructions of the samples embedded in permanent slides from collections,
including rare and/or old type slides [1]. The internal cuticular structures (e.g.
apodemes) as well as exoskeletons of various microarthropods, including those
embedded in ancient amber, can be successfully studied using CLSM
techniques [2]. Two dimensional and 3D 1mages created in specialized
programs (e.g. ImagelJ, Imaris® or Amira®) are highly useful for better
understanding the shapes of different complex structures. The averaged
morphometrics (mostly lengths and angles) extracted from CLSM images can
be used for 3D modeling in programs like those used by designers or architects.
SketchUp is one of the easiest and most intuitive programs for 3D-modeling.
We use SketchUp for modeling the internal genitalia of phytoptids (Acari,
Eriophyoidea) to represent our understanding of the internal genitalic
topography of these mites revealed via CLSM observations. We recommend
this promising tool for further comparative analyses of the reproductive
systems, and other internal systems, of eriophyoid mites. Such studies will
enable acarologists to discover the intimate details of the different types of
internal genitalia evolved in the different phylogenetic lineages in the course of
evolution of Eriophyoidea.
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LOW TEMPERATURE SCANNING ELECTRON MICROSCOPY
(LTSEM) USED TO CAPTURE NEW STRUCTURES AND IMPROVE
MORPHOLOGICAL DESCRIPTION OF ERIOPHYOID MITES
(ACARI: ERIOPHYOIDEA)

Light microscopy of cleared, slide-mounted specimens are almost
exclusively used for studying the morphology for taxonomy of minute
eriophyoid mites. However, artifacts and distortion are caused by slide-
mounting and resolution of detailed morphology is inefficient. These problems
may be detrimental to studies of their taxonomy. Scanning electron microscopy
(SEM) has been used sporadically since 1968 to supplement conventional
descriptions of eriophyoid mites. Such work has not been focused on studying
the morphology apart from information obtained with slide-mounted
specimens. We used two SEM techniques for studying the external morphology
of eriophyoid mites: (1) low temperature SEM (LTSEM) with a cryo-fixation
preparation technique, sputter-coating with gold and observation with a
conventional JEOL JSM 840 SEM with a cryo-stage at 5 kV or with 2 kV to
prolong viewing time; and (2) live mites directly sputter-coated with platinum,
observed with a conventional Quanta 250 SEM at 15 kV. Useful morphological
data were obtained by both methods. However, with the LTSEM method, the
frozen specimens remained turgid and the natural shape and position of
structures of the mites were largely unaltered. However, LTSEM using a field
emission SEM would yield higher resolution at low kV. We discovered, for
example, new morphological structures on the basal gnathosoma. The studies
also elucidated functional morphology. Further, discrepancies between species
descriptions from slide-mounted specimens and the SEM images were
found.This included, body form, interpretation of structures and the presence of
secretions. We suggest that SEM, especially LTSEM, can indisputably
contribute towards improving the systematic study of eriophyoid mites and
remains underutilized.
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ONTUYECKUE CBOMCTBA METAMATEPUAJIA HA OCHOBE
ABYMEPHOI'O HEPUOAUYECKOI'O MACCHUBA 30JI0TBIX

V-OBPA3ZHbBIX HAHOAHTEHH.
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NCCIEJOBAHMUME INIEPEXOA10B HA OCHOBE
METAJJIOYTJVIEPOJHOI'O MATEPUAJIA U
MOHOKPUCTA/VIMYECKOI'O KPEMHUSA

Henabro padoThl SBISIOCH UCCIEAOBAHUE MEPEXOJIOB HA OCHOBE METAall-
JOYIJIEPOAHOTO MaTepHalla U MOHOKPUCTAJNIMYECKOTO KPEMHUS, & TaKKE HC-
CJeJ0OBAaHUE BOJbTAMIIEPHBIX XapakTepucTuk oapnepa [lloTTkn Ha ocHOBE TOH-
KOIJIEHOYHOM CTPYKTYpPHI n-Si/Ag 1 MOTYyNPOBOJHUKOBBIX YCTPOMCTB.

3amaveil mcciaeNOBAHMS SIBJSUIMCH: HM3YYUTh METOJUKY HW3MEPEHUS
BOJIbTAMIIEPHBIX XapaKTEPUCTHUK MAaTE€pUajOB M BBIUMCICHUE MMapaMeTpPOB HC-
CJIelyeMbIX MOIYNPOBOAHUKOBBIX YCTPOUCTB,TOHKOINIEHOYHOW CTPYKTYpHI Me-
TaJUI-KPEeMHUI U ()OTOUYBCTBUTEIHHOTO METAUIOYTJIEPOJHOIO Marepuana, a
TaK)X€ BBIYMCIUTHBBICOTY MOTEHIMAIBHBIX 0apbepOB Ha KOHTaKTax n-Sit+Ag u
n-Si+Ag+JIIY
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PucyHok 2.Bbrucienue BbICOThI MOTEHIANBHBIX 0aphepoB Mo rpadukKy.

Pe3yabTaThl

W3yueH HOBBIA MaTepuall, OOHAPYKEHO XUM. B3aUMOJEHCTBUE cepedpa ¢
kapOunoMm. M3mepenust nokaszanu, uro n-Si/Ag+JILY Oosbiie nOpoBOJUT TOK,
CJI€0BATENIbHO, Y HETO JIy4llle OTHOIIEHHE (POTOTOKA K TEMHOBOMY TOKY. KoH-
TaKT METaJIOyriaepoa- KpemMHuil (n-Si/Ag-JII[Y) moxeT ObITh UCIOJB30BaH
npu co3aHuu (HOTOUYBCTBUTEIBHBIX YCTPOUCTB ((hoTopesuctop, Gporoauon u
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T.4.). OH 00JagaeT XOPOIIMMH BHIIPSIMIISTIONITAMA XapaKTEPUCTUKAMH, U TTOKa-
3a;1 (h)OTOAKTHBHBIE CBOMCTBA.
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TEMPERATURE DEPENDENCE OF MAGNETIC PROPERTIES OF
NiFe/Cu/NiFe/IrMn AND NiFe/IrMn THIN FILMS STRUCTURE

Ferromagnetic (FM)/nonmagnetic (NM)/FM multilayers and ferromagnet-
ic/antiferromagnetic (AFM) bilayers have been intensively studied because of
physical interest and important applications, which use the giant magnetoresis-
tance (GMR) effect of FM/NM/FM multilayersand exchange bias effect of
FM/AFM bilayers [1-3]. We have investigated two types of thin film structures:
NiFe/IrMn bi-layers and NiFe/Cu/NiFe/IrMn spin-valves. The thickness of anti-
ferromagnetic layer is the same for all samples and equals 15 nm. The thick-
nesses of the Cu and NiFe layers are from 2 nm to 10 nm and from 5 to 15 nm,
respectively. The samples were prepared by DC magnetron sputtering using a
magnetron system ATC ORION-5 produced by AJA INTERNATIONAL, at
3x10” Torr argon pressure during the deposition with 10 Torr base pressure.
The compositions of the IrMn and NiFe targets were checked by the Rutherford
backscattering and the X-ray energy dispersive analysis. The compositions of
the targets are NigsFess and Ir,Mn5;. The deposition times and rates for the lay-
ers were preset basing on dummy calibrating samples thicknesses measured by
the Rutherford backscattering technique. The magnetic field of 400 Oe was ap-
plied in the sample plane during the deposition to induce the uniaxial anisotro-
py. The magnetic properties of the samples were studied by using two systems:
Lake Shore Vibrating Sample Magnetometer (System 7404) in a temperature
range of 100-450 K and in magnetic fields up to 12 kOe and Quantum Design
Physical Property Measurement System (PPMS) with the 9T superconducting
solenoid and EverCool system. The hysteresis loops and temperature depen-
dence of the magnetization, coercive fields were investigated in the temperature
range of 10-400K. Anisotropic properties, exchange interaction between AFM
and FM layers have been studied by ferromagnetic resonance. It was found that
the effect of exchange bias in NiFe/Cu/NiFe/IrMn depends on the temperature
with a noticeable increase below 70 - 80 K. The factors affecting the tempera-
ture dependence of the exchange bias in two and three layer structures are con-
sidered. The conditions of the functionality of the spin gate for
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AFM/FM/NM/FM structures and its temperature dependence were obtained on
the basis of proposals for structural stability both in a magnetic field, and with-
out it.
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CTM-UCCJEJOBAHME MTPOIIECCOB POCTA MOHOCJIOS
TPA®EHA U THTEPKAJISILIUA 30JI0TOM HA TIOBEPXHOCTH
Ni(111)

B Hacrosiee BpeMst mepe/l HAy9HBIM COOOIIECTBOM CTOUT 3a/1a4acO3/TaHUs
TEXHOJIOTHH CHHTE3a Tpa)eHOBBIX CIIOEB HA TTOBEPXHOCTH TBepaoro tena. [lep-
CIEKTHBHBIMH CUMTAIOTCS JBa TPOIIECCa: BHICOKOTEMITEPATYPHBIA OTKHT TEK-
CaroHaJIbHOTO KapOuia KPeMHUS U METOJ] XUMUYECKOTO OCAXKICHUS U3 Ta30BOM
¢da3sl Ha moBepxHOCTH psima metawioB (Ni, Ru, Re, etc.). IIlpoBenennsie k Ha-
CTOSIIIIEMY MOMEHTY MCCJIEIOBAHMS JAHHBIX METO/0B cuHTe3a (cMm. [1,2]) moka-
3bIBAIOT, YTO €CTh CEPhE3HbIE MPOOJIEMbl B MOJYYEHHUH MOHOKPHUCTAIOB Ipa-
dbena gocraTouHo OoJbioro pazmepa (1 MM u Gosee), 1 OCHOBHBIE XapaKTepH-
CTUKH, TaKWE KaK MMOJBKHOCTh HOCUTEJICH 3aps/ia Win JTUHEHHOCTD JUCIIePCH-
OHHOI KpuBoi B K-Touke, CyllleCTBEHHO yCcTynatoT oOpazuamrpadena, oTiiern-
nenneM ot rpaduta (10° 1 2x10° cm?/Be, coorBercTBenHO). Hambonee mpu-
BJIEKATEJILHON CHUCTEeMOM TMpeacTaBiseTcs rpadeH Ha moBepxHoctd Ni(111),
«OTHIETJICHHBIN» OT MOAJIONKKA MOHOCJIOEM 30JI0Ta, HO MPUMEHSIEMBIM METO]]
XUMHUYECKOTO OCAXKIEHUsI U3 Ta30BOM (ha3pl OKazaics OCTATOYHO TPyObIM B
CUJTy BBICOKHX Temrieparyp ocaxaeHus (450-600 C) u 10BOJIBHO CIIOXKHON XH-
MHUH TIOBEPXHOCTH — MPOUCXOIUT 00pa30oBaHNE TTOBEPXHOCTHOTO KapOwa Hu-
kens Ni,C, o0iaaronero Hecopa3MepHON petieTkor, 4To (GOpMUPYET TOMEHBI
rpadeHa, pa3BepHyTblie oTHOcUTENbHO permeTku Ni(111) [3]. Paspaborannbiii
HAM{ METOJ TMPOTrpaMMHUPYEMOTO TEMIIEpPaTypHOTO CHHTe3a TpadeHa Ha TIo-
BepxHoctu Ni(111) caumaeT Bce ykazaHnHble npoosiemMbl. CyTh METOZIa COCTOUT
B aKKyMYJISIIIMA aTOMOB YIJIEpOJa IO/ MOBEPXHOCTHIO HUKEIS MPU KOMHATHOMN
TeMrneparype (0e3 TpOHUKHOBEHHUSI B 00beM 00pasiia) M MOCJIEeAYIOIIeH cerpe-
raiuy yriiepoaa Ha TMOBEPXHOCTh HUKENS M AMUTAKCHAIBHOTO pocTa rpadeHa
npu HarpeBe. Ha kaxaom 3Tarme mporecca BO3MOXKEH TOJHBINH KOHTPOJIh ITyTEM
BapbUPOBaHUs TEMIIEpaTypou U 030 ajicopOara (mponusieHa). B pesynbprare
yIaJ0Ch CO37aTh MOHOKpPUCTAJI TpadeHa 0oJbIIoi 1miomaad (5x5 MM), KOTo-
PBI B pe3yibTaTe MOCIEAYIONIeH MHTEPKASIIUN 30JI0Ta JEMOHCTPUPYET He-
aNbHYIO0 JIMHENHYI0 nucnepcuto (konyc Jupaka) B K-touke 30Hb1 bprinttosna.
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OKCUTEPMOI'PA®UA U3YHEHUSA ITOPUCTBIX MATEPUAJIOB

[Ipn wmccnenoBaHUW Pa3IMYHBIX XAPaKTEPHCTHK TMOPHUCTHIX MaTEpPHAIOB
HanOoJiee BaKHBIM SIBJISIETCS OMpPEACIICHHE MX COPOIMOHHOW emKocTu. Kak
IPaBUII0, OOJBIIMHCTBO CIIOCOOOB B XUMHH SIBJISFOTCSI TPYJAOEMKUMHE U JOPOTO-
CTOSIIIIMH.

Meton okcutepmorpaduu SBISIETCS MTPUHIIUITAATIFHO HOBBIM TOJXO0JIOM B
pemiennn naHHoW 3amaum [1]. [Ipeanmaraemsplii METOJ OCHOBAaH Ha TpeIBapH-
TEJIPHOM HACHIIIEHUN KHUCIOPOAOM T'paHyJbl COpOEHTa B KOHTPOJIUPYEMOM ra-
30BOM CpeJie U ONPECTICHNH KOJUIECTBA KUCIOPO/Ia, BEIICISIONIETOCS MPH Jie-
copOIMy W3 TpaHyJbl COpOEHTa B pe3ysbTaTe TEMIIEpaTypHOTO HarpeBa B IIO-
TOKE YMCTOr0 MHEPTHOTO Ta3a (aproHa) mpu ObICTPOM BBEAEHUU 00pa3lia B 3a-
JTAHHYIO TeMIIepaTypHYIO 30HY. JIJIsl peanu3aiuu SKCepuMeHTa B KAYeCTBE HC-
CJIEIOBAHMS TIOPUCTHIX MaTEPHAIOB ObUIM B3ATHI 1eOUTHl TUma NaA. B pe-
3yJbTaTe UCCIEeNOBaHMs ObUla U3yUYeHa KMHETHKA JeCOpOIMU KUCIOPOJa C MO-
BEPXHOCTH 11€0JUTOB. [loydeHHbIe pe3yabTaThl XOPOIIO COTIACYIOTCS C JaH-
HBIMH, TTOJTYYCHHBIMU JPYrUMu uccienoBatensmu metoqom bOT (bpynayapa,
Ommera u Teitnopa) [2].
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BOPHUTPUJIHBIE HAHOCTEHKM: PECVD CUHTE3 U CBOVMCTBA

Hutpun 6opa (BN) — HM30371€KTPOHHBIN U U30CTPYKTYPHBIN aHAJIOT yrJe-
poJia, KOTOPBIA MOKET OBITH MOJIYYEH B BHAEC MAKPOPA3MEPHBIX U HAHO CTPYK-
Typ. K mocnegnum oTHOCSTCS, HampuMep, HAHOTPYOKH, MOHOCJIOH, BOJIOKHA U
T.1.. Hecmorpsa Ha cxonctBo BN ¢ yriepomom, mepBbld UMEET psif MPEUMY-
[IECTB, TAaKUX KaK BBICOKAs TEpPMHUYECKas M XHUMHUUYECKash CTaOMIBHOCTh U
Oonblas MexaHU4ecKas MPOYHOCTh. biiaromaps Bapuanuu o0pa3yromuxcs: Ha-
HOCTPYKTYpP U YHUKAJIbBHOMY Ha0opy (pu3nMKo-xuMuyeckux cBoicts, h-BN mpu-
BJIEKAET MPHUCTAIbBHOE BHUMaHUE HccienoBarenei. OIHaKo, HEKOTOpPbIE HAHO-
CTPYKTYPBI, XOPOIIIO U3BECTHBIC ISl yriaepoa, Ayisi BN ObUd MOTy4YeHbl TOJIb-
KO HECKOJBKO JIeT Ha3al. K Takomy THITy CTPYKTYp OTHOCSATCSI HAHOCTEHKH, KO-
TOpbIE MPEACTABISAIOT CO00N HAHOKPUCTAJUIMUECKHUE O0Opa30oBaHUs TMEPIICH]IU-
KyJISIpHBIE K MOJj105kKe. CHHTE3 MOJJOOHOr0 pojJia CTPYKTYpP MPOBOJIUTCS B MPO-
[[eccax XMMHUYECKOro ocaxieHus: u3 razosoi (assl (CVD) pu T >1000°C u3
ra30BBIX CMECEW arpecCHMBHBIX U TOKCUYHBIX COCJIMHEHUM, TAaKUX KaK rajore-
HUJBI 00Opa U aMMHAK.

B nactosmeit pabote HaHokpucTayuinueckue tieHkd h-BN (100-400 awm)
Ha nomoxkkax Si(100) 6sun momyuensl Mmerogom CVD u3 6opaszuna B;N;Hg B
nuamasone temmeparyp 300-700°C mpu moHmkeHHOM gaBiaeHuu (2x107° Topp)
C MCIOJIb30BaHUEM aKTUBAIMU ra3oBoi (azbl miazmoit BU-paspsiaa. CornacHo
nanabiM BUMC u 3]1C, nieHku cocTosT u3 6opa v a30Ta B COOTHOIIEeHuH 1:1,
KOHLIEHTpALUs 3THX 3JIEMEHTOB OCTAETCS TOCTOSIHHOM MO BCeMY 00bEMY IIJICH-
KM U HE 3aBUCUT OT TEMIIepaTypbl CHMHTE3a B yKa3zaHHOM uHTepBasie. MK-
CIEKTPHI TJICHOK MMEIOT BHJI, XapakTepHbI myia crekTpoB h-BN, ¢ momocamu
nornomenust mpu 800 u 1400 cv™'. Taxke 0GHAPYKEHO, UTO IUICHKH, HOTy4eH-
Hble 10 500°C, comepkaT B CBOEM COCTaBE BOJOPOJCOIEPHKAILNE CBSI3H, KOJIH-
YECTBO KOTOPBIX C POCTOM TeMIepaTypbl CHHTE3a cHWXKaercs. [lo naHHBIM
BPIIOM u POA nonydyeHHbIE MIIEHKU SIBJISIOTCS CMEChIO ABYX (pa3: HaHOKpHU-
CTaJUTMYECKOM, KOTOpasi 00pazyeT MepHeHANKYISIPHBIE K MOJIJI0KKE CTPYKTYPBI
(HaHOCTEHKM), U aMOP(HOM, 3aMOJHAIONIEH MPOCTPAHCTBO MEXY CTEHKAMHU.
MetoaoM creKTpohOTOMETPHUH MOKAa3aHO, YTO IJIEHKH UMEIOT MUK MOTJIOIIe-
Husg B YO obnactu ciektpa g0 250 uM. B nmuanazone 250-3200 uM mienku h-BN
0011a/1a10T BBICOKOM MPO3pavyHOCTHIO.

Paboma evinonnena 6 pamxax npoexma Ne 3 npoepammer Ne§ Ilpezuouyma
PAH.
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HCCIENOBAHUE HOBbIX METOJOB CUHTE3A H
JHEPT'O3AITACAIOIINX CBOUCTB I'NBPU/IHBIX MATEPUAJIOB
PEDOT/MnO;

BBICTpBIN POCT MOPTATUBHBIX AJIEKTPOHHBIX YCTPOMCTB, DJIIEKTPUUECKUX U
TUOPUAHBIX CPEJCTB TPAHCIIOPTA CTUMYJIMPOBAI B MOCJIEAHUE TOJBI pa3padoT-
KM HOBBIX HEPro3amnacaroliiux MaTepuajioB, B TOM YHUCIE, MEpe3apsiKacMbIX
MaTepUaJIOB ISl CYIIEPKOHAEHCATOPOB. B yacTHOCTH, AMOKCHI MapraHia B co-
YeTaHUU C MPOBOISAIIUM  IOJUMEPOM  TOJHU-3,4-3TUICHANOKCUTHODEHOM
(PEDOT) npuBnekaer MHTEpEC KaK HEJOPOrol MaTepHaliC BEICOKOU yIeTbHOM-
€MKOCTBIO U 3((DEKTUBHBIM 3allaCAHUEM DJIEKTPUUECKOIN IHEPTUH.

B Hacrosieit pabote paspadoranbl 3P(HEKTUBHBIE METOJIBI CUHTE3a KOM-
nosurmonHoro marepuaga PEDOT/MnQO, co clIoucTbIM WM PaBHOMEPHO-
00BEMHBIM pacIpeieIeHUEeM YacTHIl OKCHAAa MapraHiia B MOJUMEpPHON MaTpu-
ne. Mopdosiorusi BBICOKOAUCIEPCHOTO OKCHJA MapraHiia Ha IOBEPXHOCTH
PEDOT xapakrepu3oBanach METOAOM CKAHUPYIOIIEN AIEKTPOHHON MHUKPOCKO-
nuu. Jng uaeHTuduKanuyM BaJ€HTHBIX COCTOSTHUN MapraHiia Mpu pa3iudHbIX
CTENEHSAX OKHCIEHUs KOMIIO3UTa OblIa HCMoiab30BaHa XPS crekTpocKomus.
DJIEKTPOXUMHUYECKHE CBOMCTBA KOMIIO3UTOB M3Yy4Yajld METOJIAMH ITUKINYECKOU
BOJITAMIIEPOMETPUH, TaTbBAHOCTATUYECKUX 3aAPSA-PA3PSIAHBIX KPUBBIX H
CIIEKTPOCKOIMU 3JIEKTPOXUMHUYECKOr0 uMIieianca. [lomyueHHble pe3ylibTaThi-
MOKa3bIBaIOT, 4TO aucneprupoBanue MnQO, B nmonumepHoit matpuiie PEDOT
IPUBOJIUT K 3HAYUTEIbHOMY CHUKEHHIO BHYTPEHHETO CONPOTUBIICHHS MaTe-
puangad TOBBIIMICHUI0O E€MKOCTHBIX XapaKTEPUCTUK JJIEKTPOAOB. PaccunTaHbl
3HA4YEHUS YJIeTbHOW €MKOCTH, OTHECEHHBIE K OOIle Macce KOMITO3UTHBIX Ma-
TEpUAJIOB U MAaCCE€ OTIAENbHBIX aKTUBHBIX KOMHOHEHTOB (PEDOT m MnO,),
Onu okazanmck paBHbIMU 60-80D/r mys monumepHoro matepuana (PEDOT) u
270-330®/r nns cnoeB MnO,. EMKOCTHBIE TapaMeTpbl KOMIIO3UTOB € pa3iiny-
HbIM cooTHomieHueM Mexay ciosmu PEDOT u MnO, Obliu cucteMaTuuecku
UCCIIETIOBAHbI U MPOAHAIU3UPOBAHBI.

ABTOpPBI BBIpaXKaIOT 0JIAr0IapHOCThH KOJUIETaM M3 LeHTpa MeXIucCIuILIu-
HApPHOTO PECYPCHOrO LIEHTPAa HAHOTEXHONOTUU U PecypcHoro nenrpa «Pusu-
Yyeckue MeToAbl ucciienoBanusi noepxHoctu» CIIOIY. Paborta moanepskana
Poccuiickum  ¢dougoM ¢yHIaMEeHTaIBHBIX uccienoBanui (rpant Nel3-03-
00894 u Ne 14-29-04043).
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INVESTIGATION OF ALKANE- ALKENE- AND
NONADECILBENZEN- BASED ANTI-RELAXATION COATING BY
RAMAN SPECTROSCOPY METHOD

Anti-relaxation coatings of inner surface of alkali vapor metal cells are
used in experiments of quantum optics, magnetometry and frequencies stan-
dards. They increase significantly relaxation time of ground state spin polariza-
tion due to atoms—wall collisions.

Traditionally materials for anti-relaxation coating are mixture of alkanes
(paraffines) [1] because of its chemical inertness to alkali metal atomic vapor.
Characteristic relaxation time for alkane-based coated cells is no much then
several seconds [1]. Big success was achieved in application of unsaturated hy-
drocarbons as antirelaxation coating materials - the longest relaxation time (up
to 70 s) was demonstrated using alkene-based anti-relaxation coatings [2]. Ob-
viously alkali metal atoms strongly interact with alkenes, and the product of the
interaction is highly inert to alkali metal atoms vapor.

The goal of the presented research was to get an information on the prod-
uct of the reaction.

As it was demonstrated in paper [3] alkali metal atoms are irreversible ab-
sorbed by the coating. Intrinsic feature of the coated cell is permanent absorp-
tion of alkali metal atoms by the cell coating. The absorption process is most
intensive just after the coated cell preparation. The coating must be considera-
bly saturated by metal atoms before the atomic vapor concentration in the cell
become comparable with saturated vapor of the atoms.

The results of investigation of pure and alkali metal exposed coatings ma-
terial by Raman spectroscopy method are presented at this paper. This method
was chosen because its high sensitivity to chemical structure of material under
investigation combining with high optical transparency of Pyrex type glass to
pumping light used in Raman spectrometer.

Keywords - alkene Raman spectroscopy; spin relaxation; surface physics;
alkali metal atoms; adsorption; optical pumping.

EXPERIMENT DESCRIPTION

Three type of anti-relaxation coating were studied: alkane-, alkene- and
nonadecylbenzene- based. The Raman spectra of pure coatings material in the
air (pic. 1d) and of coatings inside of real experimental Cesium vapor cell (pic.
1c) were obtained for alkane and nonadecylbenzen.
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Special samples for pure and Cesium exposed alkene in vacuum were
made. For these samples and standard alkene-coated cell Raman spectra were
measured.

Express-Raman spectrometer SENTERRA (Bruker) and its standard
pumping laser 785nm (100 mW) with automatic fluorescence rejection were
used. Also spectra with 532nm (20mW) pumping and without fluorescence re-
jection were checked. Spectral range of all recorded the Raman spectra is 100-
3500 cm-1, spectral resolution is better than 3 cm™. We try to use the similar as
possible condition for spectra recording for all samples.

Three type anti-relaxation coating were studied (Fig 1).

1. Alkene-based anti-relaxation coating material in tubes with (1b) and
without (1a) Cesium, standard Potassium cell and pure material on air (1d).

2. Alkane anti-relaxation coating in standard Potassium cell (1¢) and pure
alkane on air (1d).

3. Nonadecylbenzene anti-relaxation coating in standard Cesium cell (1c),
pure material on air (1d).

EXPERIMENT RESULTS

Raman spectra of the alkene-based anti-relaxation coating material present
on Fig. 1. The two upper spectra are squared different from from others. The
samples where alkene don't interact with Cs or shortly Cs exposed (like bottom
three spectra) have a strong peak at 112cm—1 and 1643 cm-1. In contrast, the
samples where alkene has long exposure on Cs (like two upper spectra) have
not peak at 112 cm-1 and 1643 cm-1 peak moved to 1673 cm-1. According to
atlas [4] this changes corresponding to moving of double bounds from alpha
position to center of molecule.

C = Pty (e)
coating material
aE — j ~ ) 5
\CS (b) 53}
/ . coating material “§ (f)
= @
° =y

500 1000 1500 3000
Raman Shift (cm™)

Tube with alkene (a), tube with alkene and Cs (b), standard spherical alka-
li-metal anti-relaxation coated cell (c), anti-relaxation coating material on air.
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Raman spectra from: (¢) — standard Cesium vapor cell with alkene anti-
relaxation coated walls, (f) - vacuum tube with the coating material and Cesium
vapor after heating at 80°C in during the month, (g) - the same immediately af-
ter preparing.

References
[1] Balabas M. V. //Technical Physics. 2010. V. 55. Ne. 9. P. 1324-1329.
[2] M. V. Balabas, T. Karaulanov et al. // Phys. Rev. Lett. 2010. V. 105, P.
070801
[3] Balabas M. V., Tret’yak O. Y. //Technical Physics. 2012. V. 57. Ne. 9. P.
1257-1265.
[4] Socrates G., Socrates G. Infrared and Raman characteristic group frequen-
cies: tables and charts. — Chichester : Wiley, 2001. V. 245.
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UCCJEJOBAHME MPOLIECCOB PEJAKCALIUA ®OTO-
BO3BY KJIEHHBIX COCTOSIHUM 4-TUA30-2,2-TUMETH.I-5,5-
JTU®EHUWITETPATUAPO®YPAH-3-OHA

JlnazocoeqMHEHUST XOPOIIIO M3BECTHBHI B KAaY€CTBE CBETOYYBCTBUETIHHBIX
MaTEepPUAIOB PA3IMYHOTO MPAKTHUYECKOTO TPUMEHEHUS. THUIUYIHOW peakiuei
JIMA30KETOHOB TIPHU ONTHYECKOM BO30YKICHHH SBIISCTCS TEPETpyNITHUpPOBKa
Bonbda, oTHOCSIIIasICSA K aHUOHOTPOITHBIM WJIM HYKJICO(DUIBHBIM MEePErpyIim-
poBkaM. DOTOXUMHUYECKYIO TMEpPErpynmnupoBKy Bonbda dacto HCHOIB3YIOT B
MaJOTOHHAKHOM MPOU3BOJICTBE OMOJIOTHYECKH BaXKHBIX BEIECTB, AJiA BHEIIpE-
HUsL GOTOAQUHHBIX METOK MPU OUMOXMMHUYECKUX MCCIIEIOBAHUAX, a TAKXKE B Jia-
OOpaTOPHOM CHUHTE3€, B TOM YHUCJIE B KaU€CTBE 3JIEraHTHOI'O BapUAHTA CY>KEHUS
ITUKJIA.

B nanHol paboTe MpoBEAEHO MCCIETOBAHUE KUHETUKUA HAKOIUICHHS IMPO-
IYKTOB (DOTOM3a U KUHETUKU UCUYE3HOBEHUSI UCXOJHOT0 ara3zokeToHa. Bo30y-
KICHUE JTMA30KETOHA OCYIIECTBIISIOCH MPHU MOMOIIM HEMPEPHIBHOTO H3Tyue-
HUS C JJIMHAMHW BOJH 266, 327 u 405 HM, COOTBETCTBYIOIINX PE30HAHCHOMY
norjomenuto. [lokazano, yto mpu (QoTonuse AMA30KETOHA C BO30YKICHUEM
11000i1 U3 TpeX BBIOPAHHBIX JJIMH BOJIH 00pa3yercs OJUH U TOT e Hadop mpo-
TYKTOB: AWUA3UPHH, THAPA30H W BTOPUYHBIN MPOIYKT MEPErpynmupoBku Boiib-
ba — anruapua. Takum oOpa3oM NpoOJEMOHCTPUPOBAHO, UTO (DOTOXUMUUECKHE
MpEBpAILCHUS UIYT Yepe3 NepBoe BO30YKIAECHHOE CUHTIIETHOE COCTOsiHUE. J(1na-
3UPUH HPKCHEPUMEHTAIBHO OOHAPYXKEH, BBIJICICH U OXapaKTEPU30BaH BIIEPBHIC
aBTOpamMu JaHHOUM paboThl. [TokazaHo, YTO AMA3UPUH HE YUACTBYET B IMpOIIECCe
neperpynnupoBku Boinbda, KoTopas mpoTeKaeT MCKIIOUYHUTENIBHO U3 BO30YX-
JICHHBIX MOJIEKYJ IUa30KETOHA.

JInst ycTaHOBIIEHUS! BJIMSIHUS CEHCUOWUIM3AIUU Ha (DOTOIUTHUUYECKUE Tpe-
BpaleHusi ObUT MPOBeJIeH (HOTOIU3 JUA30KETOHA Ha JIJIMHE BOJHBI BO30YXKJIe-
HUd 266 HM, c IipuMeHeHrueM OeH30(eHOHa B poJiu ceHcubunuzaropa. [Tokaza-
HO, YTO BCE OCTAJIbHBIE MTPOYKThI, KPOME TUIpa30Ha U MOHOKETOHA 00pa3yIoT-
Csl M3 CHHTJIETHBIX BO30YKJICHHBIX COCTOSHUMN, YTO COTJIACYETCA C MOJTy4YEHHBI-
MU paHee TaHHBIMU (OTOIU3a AUA30KETOHA MPU OO0TYyUYEHUU CBETOM IITUPOKOTO
CHEKTPaJIBLHOTO JUaIa3oHa.

PaboTa BbITIOJIHEHA C UCIIOIB30BAHUEM 000PYI0BAHUS PECYPCHOTO LIEHTPA
«OnTrUyeckue 1 Ja3epHble METO bl McclienoBaHus BemiectBay CIIOITY.
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ENERGY TRANSFER PROBING FOR THE VERIFICATION OF THE
SPATIAL POSITIONS OF —-OH QUENCHERS IN THE Nd**: KYF,
NANOPARTICLES

The number of publications devoted to new materials intended for
biomedical applications is constantly increasing. Rare-earth doped luminescent
crystalline nanoparticles are admitted to be a promising candidate for a wide
range of such applications, including deep tumor imaging. It should be noted
that imaging related applications impose additional requirements on the
material, such as high biocompatibility, high dispersibility in water and high
luminescence intensity and quantum yield in the near-infrared region under
near-infrared excitation. Nd** doped KYF, nanoparticles synthesized by the
microwave-hydrothermal technique meet all the requirements; however, the
nanoparticles synthesized in aqueos media normally contain a large number of
—OH quenchers, which negatively affect the luminescent properties.

In the framework of this work we synthesized highly dispersible
Nd’":KYF, nanoparticles and studied their luminescent properties. The 30-40
nm particles were obtained by means of microwave-hydrothermal technique
using a biocompatible surfactant Emuksol-268. Although time-resolved
fluorescent spectroscopy shows high emission intensity, the kinetic
spectroscopy reveals the significant level of fluorescent quenching, presumably
due to high concentration of —OH quenchers [1]. By means of so-called energy
transfer probe [2] we show that the quenchers are distributed in the volume of
the material rather than on its surface. We assume that the quenchers are located
in the mesopores formed during crystallization in the hydrothermal conditions.

The research is supported by the European Social Fund (Grants #MTTS50
and MJD167).
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NCITOJBb30BAHUE CEJIEKTUBHbBIX OJHOMEPHBIX U
I'MBPU/HBIX ABYMEPHbBIX METOJOB CIIEKPOCKOIIMHU AMP
JJIA ONPEJAEJIEHUS KOHOUT'YPALIMU HEKOTOPDBIX
TPUIIUK/IMYECKUX KOHIAEHCUPOBAHHBIX ITPOU3BOJHBIX
THUA3OJIMIUHA C Y3JI0BbBIM ATOMOM A30TA

CD éﬁ ér Eme oxono 30 neT ToMy Hazaa ObUIO yC-
é 7@ TQHOBJICHO, YTO TPH B3aUMOJICHCTBUU HMH-

HOB 1 1 4 ¢ nukiorekceHcyabpuaom (2) 00-
“; ﬂ@ >CV7© pa3yroTcs TPUOHUKINYECKHE IPOU3BOIHBIC

. “ thazoauauHa 3 u S [1].

BOBMO)KHOCTI/I HMMEBIIETOCs B TO BpeMsi 000pyI0BaHUS HE TTO3BOJIMIIU DKC-
NEPUMEHTAIBHO OIPEIEINUTh MPOCTPAHCTBEHHOE CTPOEHUE ATUX COEAUHEHUM.
[TosToMy, omupasicb Ha MPEJICTABICHUS O MEXAHW3ME MPHUCOCAMHEHUS, IS
IPOyKTOB ObliIa npeuioxkeHa koudurypaims 3b u Sb cooTBeTCTBEHHO.

C OTKpBITHEM pECYPCHOI0 IEHTpa «MarHUTHO-PE30HAHCHBIE METOIBI HC-
cnenoBanus» Hayunoro napka CIIOI'Y B HaimeM pacnopsikeHUd NosiBUIICS 00-
Jiee MOUIHBIN apCceHall UHCTPYMEHTOB, U Mbl BEPHYJIMCh K MpOOJIEeMe YCTaHOB-
JIEHUSI TIPOCTPAHCTBEHHOTO CTPOCHUS MPOJIYKTOB ATUX peakiuid. Mcnonbs3oBa-
HHME I€JIOr0 KOMILIekca Takux MeronoB, kak 1D TOCSY, 1D NOESY, 2D
HSQC-NOESY [2], 2D HSQC-TOCSY [3]m03B0oauI0 HaAEKHO OMNPEACITUTD
OTHOCUTENIbHYI0 KOH(MUTYpAIMIO0 CTEPEOTCHHBIX ILIEHTPOB ATHUX COCAUMHEHUH,
KOTOpasi COOTBETCTBYET CTpYKTypam 3a u Sa [4].

Jumepamypa
[1] A.A. Ilorexun, B.B. CokomnoB, K.A. Ornoomun, C.M. EcakoB, XI'C, 776
(1983). [Chem. Heterocycl. Compd., 19, 622 (1983).]
[2] R. Wagner, S. Berger, Magn. Reson. Chem., 35, 199 (1997).
[3] T. J. Norwood, J. Boyd, J. E. Heritage, N. Soffe, I. D. Campbell, J. Magn.
Reson. 87, 488 (1990).
[4] V. V. Sokolov, A. Yu. Ivanov, M. S. Avdontseva, A. A. Zolotarev,
Chemistry of Heterocyclic Compounds, 2014,4, 550.
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NUCLEOPHILIC OXYGENATION OF PALLADIUM-BOUND
ISOCYANIDE LIGANDS AS AROUTE TO THE NEW HIGHLY
EFFICIENT CATALYSTS FOR SONOGASHIRA REACTION

Metal-mediated reaction between PdCI(CNR),] (R = Xy, Cy, Bu,
C¢H3(CI-2)Me-6) and the kefonitrones Ph,C=N(O)CcsH4R’ (R’ = Me, Cl)
proceeds as selective nucleophilic oxygenation and provides the imino-
isocyanide complexes [PdCl,{N(CsH4R’)=CPh,}(CNR)] in excellent yields
(90-94%), while the reaction of the [PACL,(CNR),] complexes with aldoni-
trones proceeds as 1,3-dipolar cycloaddition.

The imino-isocyanide complexes were characterized by elemental analyses
(C, H, N), high resolution ESI'-MS, IR, and 'H and "C{'H} NMR spectrosco-
pies, and also by X-ray diffraction. The catalytic activity study conducted for
the complexes, taken as the catalysts in the Cu/phosphine-free Sonogashira
reaction, was evaluated for a typical model system 4-methoxy-
iodobenzene/phenyl acetylene affording 1-methoxy-4-(phenylethynyl)benzene
and the obtained data indicate that the imino-isocyanide complexes exhibit a
high catalytic activity (yields up to 95%, TONs up to 9950) and these catalysts
are among the best so far studied [1].
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OIIBIT UCHOJIb30BAHUSA ®YHKIIUU MAKCUMAJIbHOM
HPOEKIUMU ITPU ITIOJJCYHETE KOJIMYECTBA
"KU3HECIOCOBHBIX HEHPOHOB B 'OJIOBHOM MO3I'E

OnHUM U3 BaXKHBIX METOJOB B OMOJIOTUH SIBJISIETCS MOp(POMETpHsi, TTO3BO-
JSI0IIasi CHU3UTh CyOBbEKTUBHOCTh OLIEHKU JaHHBIX U yBelnuuBaroias 3pdek-
TUBHOCTH MOP(OJIOrM4ecKoro aHanusza. B O0NbIIMHCTBE CIydyaeB MOKHO MOJTY-
YUTh JOCTOBEPHBIE PE3YyJIbTaThl MPU MOACYETAX KOJIMYECTBA MHTEPECYIOIINX
CTPYKTYpP WU WX IUIOIAJH, IPOBOJIUMBIX Ha ONTHYECKOM cpese. OJIHAKO eclin
U3y4aeMble CTPYKTYPhI paclpeiesieHbl HEOJHOPOAHO, TaKOM TMOIXO0Jl MOXKET
PUBECTU K OOJBIIOMY pa30pOCy MOJYYEHHBIX JTAHHBIX, CHUKEHUIO TOYHOCTH
CTaTUCTUYECKOTro aHanu3a. Mcrnosb3oBaHue (PYyHKIUH MAKCUMaJIbHOM MPOEK-
[[MU, KOT/Ia YPOBHU UHTEHCUBHOCTHU OTJEIbHBIX MUKCEIEH Ha BCEX ONTUYECKUX
Cpe3ax CBOJSITCS B OJTHO JJBYMEPHOE U300paKEHUE, TO3BOJISIET YMEHBIIIUTD 3TOT
PHCK.

[{enpr0 HACTOSIIIETO HMCCIIEOBAHUS OBLIO CPAaBHEHHE JIBYX METOIOB IMOJ-
cyeTa >KM3HECIOCOOHBIX HEUPOHOB B MOTPAHMYHON 30HE HMIIEMHYECKOTO IO-
BpexaeHus. VccienoBanue mpoBoauiau Ha fecatu kpeicax Wistar-Kyoto, ko-
TOPBIM ObLJIa TPOBEJIEHA OKKIIIO3US cpeaHeMo3roBoit aprepuu (OCMA) 6e3 pe-
nepdy3uu. Ananus npoBoawin uepe3 10 qHei mocie onepanum.

KommuecTtBo HEHMpoHOB m3Mmepsii Ha 60 MKM cpe3ax TOJIOBHOTO MO3ra
KPBICHI, OKPAIIIEHHBIX MOHOKJIOHAJIbHBIMU aHTUTENaMU NpOTUB aHTUTreHa NeulN
(Chemikon CIIA) ¢ mOMOIIBI0 JIA3€PHOTO CKAHUPYIOMIETO KOH()OKAIHHOTO
mukpockorna Leica TCS SPS. M3yuanu o61acTs comaToceHCOPHOM Kopbl S1-S2
Ha ypoBHE -3,3 OT OperMa, rpaHUYMBIIYIO C HUIIEMHUYECKUM IOBPEKICHUEM.
PerucrpupoBaiin n3o0paxeHus B 3aJJaBa€MOM JIMara3oHe KOOpAUHAT il Z Ocu
15 mxm ¢ marom 1 MkM. Mopdoaorndeckuii aHaau3 TPOBOAMIM JIMOO HA OJI-
HOM OINTHYECKOM cpe3e, MO0 Ha MaKCUMAJIbHOUW MPOEKIIUU CEPUH CPE30B, CO3-
nannou B nporpamme Las AF Lite (Leica). [loacuer kieTok OCyIIeCTBISIIN B
nporpamme Imagel] (NIH, USA). Cratuctuueckyro oOpabOTKy JaHHBIX OCYIIIe-
cTBisIM B iporpamme PASW Statistics (ver. 18, IBM, USA).
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[Ipu mnoxacyere KOIMYECTBA HEHWPOHOB HA MAKCUMAJIbHOW NPOEKIUU
YMEHBIIIAINCH CPEHEKBAIPATUYHOE OTKJIOHEHUE BHIOOPKHU (88 MO CpaBHEHUIO
co 114,76 npu mojcuere Ha onTUYeckoM cpese) u ee acummeTpus (0,55 u 1,44
COOTBETCTBEHHO).

Taxkum 00pa3om, Mpu MOJICYETE HA MAKCUMAJILHON MPOEKIINH YIai0ch 00-
Jee TOYHO OLEHUTh CpPEIHEE 3HAYEHHUE TeHEPAIbHOW COBOKYIIHOCTU. MeTon
IIOJICYETA KJIIETOK B MAKCUMAJIbHOM MPOEKLIUU CPE30B ITO3BOJISAET CAEIATh OLECH-
Ky JJaHHBIX 00JIe€ TOUYHOU, YMEHBIIUTh BEPOATHOCTh CTATUCTUYECKUX OIIUOOK
1 u 2 pona.

Pabota Brinmonnena Ha 6a3e LIKII «Xpomacy, Cankt-llerepOypr, Poccus
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IMPUMEHEHUWE HU3KOBOJbTHON CKAHUPYIOUIEN
SJIEKTPOHHOM MUKPOCKOITNHU J1JISI AHAJIM3A
MNOBEPXHOCTHU BHYTPUSIAEPHBIX TEJELl OOLIMTOB IITUILl U
AMOUBUN

Aapo 3ykapuOTUYECKON KIJIETKH MPEJCTaBIsAeT COOON CIOKHO OpraHu30-
BaHHYIO CHCTEMY, 3aHMMAIOIIYI0 OTpaHUYCHHBIM 00BEM, B KOTOPOM BCE MpoO-
[IECChl CTPOr0 CKOOPJIMHUPOBAHBI. Bbicokas crenuduuHOCTh OMOJIOTHYECKUX
IIPOLIECCOB 00ECIEYMBACTCA 3a CUET KOMMApTMEHTAIU3AUU s/ipa U (GOPMUPO-
BaHUS CHEIUATM3UPOBAHHBIX JIOMEHOB. Sapa pacTyiux ooruToB ampuouit u
NTHII, 0Jaro1apsi CRBOUM FMTaHTCKUM pa3zMepaM, MpeJICTaBIsIoT CO00H ya00HbIe
O0OBEKTHI JIJISI UCCIIEIOBAHUS OCOOCHHOCTEN BHYTPHUSIIEPHON KOMIAPTMEHTAIIH-
3aruu. [logpoOHBIA MOJEKYJSPHBIA COCTaB BHYTPHUSJIEPHBIX TEJEl] OOLUTOB
aMpuOMi M TTUIl OXapaKTEPH30BaH C IMMOMOIIBI0 HUMMYHO(MIyOpEeCIEHTHOTO
OKpalllMBaHUsA U OWOXMUMHUYECKUX TMOAXOJO0B, OJHAKO HEMHOTO0 H3BECTHO 00
OCOOEHHOCTSIX YJIBTPATOHKOM CTPYKTYpbl MX MOBEPXHOCTH U XapakTepe pac-
NPEAEIEHUS B HUX OCHOBHBIX KOMIIOHEHTOB.

OJHUM W3 METOJIOB, TTO3BOJISIFOIIUX MOJYYUTh JaHHBIE O pelibede MoBepX-
HOCTH KJIETOYHBIX OPTaHEIUI, a TAKXE O CTPYKTYPHOM MHUKPOOKPYKEHHH MAK-
POMOJIEKYJISIPHBIX KOMIUJIEKCOB, SIBIIIETCA METOJ HU3KOBOJIBTHOU CKaHUPYIO-
el 35ekTpoHHoN Mukpockonmuu (COM). JleTanpHyro HHGOPMAITUIO O pacmpe-
JICTICHUHN OEJIKOBBIX KOMIIJIEKCOB MOKHO MOJYYUTh C TPUMEHEHUEM HEMPsIMOTO
UMMYHOMEUEHUS C UCMOJb30BAHUEM AHTUTEN, KOHBIOTUPOBAHHBIX C YACTHUIIA-
MU KOJUTOUJHOTO 30JI0TA.

B npencraBineHHON paboTe MBI MPOBEIU CPABHUTEIBHOE HUCCIETOBAHUE
yJIBTPATOHKOM CTPYKTYPhl MOBEPXHOCTH TeJell, M0A00HbIX TenbllaM Kaxana, u
[EHTPOMEPHBIX OETKOBBIX TEJ U3 SIIEP OOLIMTOB roay0si, a TAaKXKe TeJell TUCTO-
HOBOT'O JIOKYCa U aMIUTM(UIIMPOBAHHBIX SIAPBIIIECK U3 SIEp OOIUTOB appuKaH-
CKOM IIMOPLEBOU JATYIIKH. MBI, B YaCTHOCTH, NMPOAHAIU3UPOBAJIIN pacIpeie-
JIEeHUE MapKEpPHBIX KOMIIOHEHTOB (Oenka kKominnHa U ManbiX saepHbix PHK) Ha
MOBEPXHOCTU AKCTPAXPOMOCOMHBIX BHYTPHUSAIEPHBIX TENEL OOLMTOB NTHUL U
am(puOuii ¢ BBICOKMM paspelieHneM. Tak, Hakarmiuparolue OeOK KOWJIUH
SIEPHBIC TEJIbI]a OOIUTOB TOMYyOsl M IITIOPIEBON JISTYIIKH XapaKTepU3yITCs
Pa3IMUYHBIM peibe()OM MOBEPXHOCTH M pacIpejie]ieHHeM Ha Held MapKepHBIX
KOMITOHEHTOB, IETEKTUPYEMBIX C MOMOIIBIO HEMPSIMOTO HMMYHOMEUYEHHUS C aH-
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TUTEJIaMHU, KOHBIOTUPOBAaHHBIMU ¢ HaHodacTulaMu. Takum obOpazom, COM B
HU3KOBOJIbTHOM PEXUME SIBIISIETCS BBICOKOMH()OPMATUBHBIM METOJOM IS U3Y-
YEHUS YIBTPATOHKOM CTPYKTYpPhl MOBEPXHOCTH SIACPHBIX TEJICL U CPABHUTEIb-
HOI'O aHaJIN3a PaCHpPEACIICHUS TOBEPXHOCTHBIX AHTUT€HOB.

PaGoTta BeImosniHeHa Tipu TexHUYecko momuepxke PL] «Xpomacy u MPI]
no Hamnpasiienuto «Hanorexnonorum» (Cankt-IleTepOyprckuii rocygapcTBeH-
HbII YHUBEPCHUTET).
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CPABHUTEJIBHOE UCCJIEJOBAHUE JIMIIUAOB IIJIA3MbI
KPOBHU PA3/IMYHBIMU METOJAMU MACC-CIIEKTPOMETPUHN

JIumuaoMuka, MTHTEHCUBHO Pa3BUBAIOIIECECs HAMpaBleHUE METaO00JIOMUKH, OTTH-
CHIBaCT MPOCTPAHCTBEHHBIC M BPEMEHHBIC M3MEHCHUS B COCTABE W COJICPKAHUU JIH-
NUJI0B B )KUBBIX opraHn3Max. CoOTBETCTBYIOas HHPOpMaIus HeoOXoauma JIst To-
HAMAaHUS MHOTHX OMOXMMHYECKUX MPOIIECCOB M UCIIOIH30BAHUS B KIMHUIECKOUN JTH-
arHoctuke. [Iporpecc IMMUAOMHUKN HEpPa3phIBHO CBSI3aH C Pa3BUTHEM aHAJIUTHYC-
CKO# Macc-CEKTPOMETPHH U XPOMATOMACC-CIIEKTPOMETPHH.

B mnpencraBineHHoil paboTe NPOBENEHO HCCIEAOBAHHE Pa3IMYHbIX 0O0pa3IoB
IUIa3Mbl KPOBH Y€JIOBEKA TPEMSI METOJJaMH MacC-CIIEKTPOMETPHH C LEIbI0 YTOUHEHUS
U CPaBHEHHUSI BO3MOXKHOCTEHM KaXKJIOTO M3 HUX B ONpPENENICHUHU JIETaJbHOTO COCTaBa
JUNUAOB, TJIaBHBIM 00pa3oM, >KUPHOKUCIOTHOTO COCTaBa. MeTOJbl MpECTaBISIOT
coboii (1) razoByro xpomarorpaduro — macc-criekrpomerpuro (I'X-MC), (2) macc-
CIIEKTPOMETPHIO BHICOKOTO paspellenus ¢ snexrpopacisurerneM (IP-MC) u (3) co-
OTBETCTBYIOLIHIT BAPHAHT TAHAEMHOI Macc-criekrpomerpun (IP-MC?).

st ananuza merogom ['X-MC nunuanyo (pakiuuio Mmia3Mbl MOABEPraiu Je-
puBaTHU3auu (MEeTaHOIN3, cruirpoBanue). CMeCh aHATM3UPYEMBIX COSAMHCHUH Tpe-
UMYIIECTBEHHO COCTOSUIa W3 METHIJIOBBIX 3(PUPOB Pa3TUYHBIX KHUPHBIX KUCIIOT, TIpe-
xne Bcero C16:0, C18:0, C18:2, C20:4, C18:1. Pe3ynbrarhl aHaiv3a OTPAXKAIOT
OpyTTO-COCTaB CyMMBbI JIUITUIOB.

Ipu uccnenoBanuy 06pasios Merogamu IP-MC'u OP-MC’ B 0cHOBHOM 06Ha-
PYKEHbl U MIEHTU(PUIIMPOBAHBI UHTAKTHBIE riauuepodochorunuas — nuzodocda-
TuaUIXoNuubl (rnaBHeie komroHeHTsl LPC(16:0), LPC(18:0), LPC(18:2)) u ¢ocda-
tuaunxonunbl (PC(16:0/18:2), PC(16:0/18:1), PC(18:0/18:2) u np.). Tounsie uzme-
pEHUsI MacC MOHOB IO3BOJMJIM YCTAHOBUTH OpPYTTO-(HOPMYJIBI 3TUX COCAMHEHUH U
bopMysbl XapaKTEepPUCTUYHBIX (parMeHTHBIX HOHOB. MaeHTHU(UUMPOBAHBI TaKKe
pPEeIKO YIIOMUHAEeMbIe B HAyYHOU uTepaType npousBoanbie okcukuciaor LPC(h18:1),
LPC(h18:2), PC(16:0/h20:2), PC(16:0/h20:3), PC(16:0/h20:4).

B nmoxnage obGcyxknatorcs: (parmeHTainus MOHOB (POCQOIUMUIOB, HCIIOIH30-
BaHHAs JJIsI YCTAHOBJICHUS WX CTPYKTYp; CTENEHb CXOACTBA JKUPHOKUCIOTHOTO CO-
CTaBa, YCTAHOBJICHHOTO pa3HBIMH METOJaMH; OHOXUMHUYECKas W KJIMHHUKO-
JTMATHOCTUYECKAst 3HAYMMOCTD MOTYYEHHBIX PE3yJIBTATOB.
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KHUHETHKA PACTBOPEHHSI DQHAHTHOMEPOB BAJTHHA B BOJIE
PA3HOI'O U30TOIMHOI'O COCTABA METOJIOM JIASEPHOI
JTU®PAKLIUUA

O} dexTuBHOCTD NEUCTBUS XUPATBHBIX JICKAPCTBEHHBIX CPEICTB 3aBUCUT KakK OT
CTEpEOCTeIMPUIHOCTH KIETOUHBIX MEMOpaH, Tak U PacCTBOPUMOCTH, KOTOpasi OIpe-
JIESIET CKOPOCThBBICBOOOXKIEHHUS JIEUCTBYIOIIETO BEIIECTBA U3 TOTOBOM JIEKApPCTBEH-
HOU Gopmbr [1].

Leab ucciaenoBaHus: CPaBHUTh KUHETUKY PACTBOPEHUSI SHAHTHUOMEPOB BaJIMHA
B BOJIaX C Pa3HBIM M30TOMHBIM COCTABOM JJIsl Pa3pabOTKA METOAUKHU UACHTU(DUKAIINH
ONTUYECKUX U30MEPOB.

Marepuajbl 1 MeToabl MccaeaoBanus: cyocraniuu L- u D-Banuna;Tsokenas
Bona D0 99,9% (Sigma-Aldrich); Bona, obeqnennas no aeiireputo (DDW, D/H = 6
ppm, 3AO «Jlerkas Boga», MockBa); BBICOKOOMHasi IeMOHH3MpOBaHHas BoAa («BDy,
D/H=140 ppm, 18MOwmecMm, cuctema Milli-Q). Meron nazepHoit nudpakiuuu cBeTa
(LALLS, Particlesizer “Malvern 3600 Ec”).

Paznuune pacTBOpUMOCTH HAHTHOMEPOB BajnHa (YUKCUPOBAIH 1O CHIKEHUIO
JIOJIM YacTull JucnepcHor (as3wl cyOcTanuuii ¢ pasmepom 104 MKM Ha pa3MepHBIX
cnekrpax Nr=F(r,MkM). PacTBOpUMOCTh B ICMOHU3UPOBAHHOW BOJI€ 3aBEpIIAETCS 3a
15 MuHYT HE3aBUCHMO OT IPUPOABI YHaHTHOMepa. PactBopumocTts L-m3omepa 3Ha-
quTenbHO HUXEe B D,O, D-BanuH B TsOKeI0M U 00CTHEHHOW MO JIEUTEpUIO BOAAX HE
pacTBOpsIETCS MOJTHOCTHIO B TEUCHUE MOJydaca. AHAIN3 UHTErPAJIbHBIX MoKa3arenen
JTUCTIEPCHOCTH CBUJICTEIHCTBYET O 3HAYUTEIHHBIX W3MEHECHHSIX BO BPEMEHH O0BEM-
HOM KoHLeHTpauuu (Vc), yAeIbHON IUIOIAIU HOBEPXHOCTH (Syqyo/cw3) YACTHUL] JUC-
nepcHoit ¢asbl u 3atemHenus (I) 8 DDW u D,0. [InsikoinuecTBEHHONW XapaKTepH-
CTUKM pacTBOpuMOCTU L- m D-BanuHa paccyuThIBaau KOHCTAHTY CKOPOCTH PacTBO-
pEHUSI TIO0 TAHTEHCY yIvla HAKJIOHA MPSMOM B MOIMYIOrapu(PpMUYECKUX KOOPAMHATAX
lgl=F(t,mun) (Tabmn.).

Tabnuma. KoHCTaHTBI CKOPOCTH PACTBOPEHHS SHAHTHOMEPOB BaJTHHA

Bopaa pa3Horo n3otTomnHoro k*10?, mun ™!
cocTaBa L-Banun D-Banun
BD 3,4 4,0
DDW 5,0 2,0
D,0 0,2 0,5

BoiBoabl: Pasnuuue B paCTBOPUMOCTH 3HAHTUOMEPOB B BOAAX PAa3HOTO M30TOI-
HOTO COCTaBa MOXKET OBbITh MCIOJIb30BAHO JJIs1 UACHTU(UKAIIMY YHAHTUOMEPOB aAMH-
HOKCHJIOTBI.

Jlureparypa
[1]. Carroll J.D. Chirality, 2009, 21, 354.
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B3AUMOJEHCTBUE KOMIIOHEHTOB JIEKAPCTBEHHBIX
HHPEITIAPATOB

BcnoMorarenbHble BellecTBa SBJISIOTCS HEOOXOJUMBIMU KOMIIOHEHTAMH T'OTO-
BbIX JIEKAPCTBEHHBIX (POPM, OJJHAKO MX HENb3s pPacCMATPUBATh KAK MHEPTHBIE CyO-
ctaniuu [1]. 9To MOXkeT ObITh MPOAEMOHCTPUPOBAHO HA OMOJOTUYECKUX OOBEKTaX
Pa3HOr0 MEPAPXUUYECKOr0 YPOBHA [2] M JOKA3aHO C MOMOIIbIO MHCTPYMEHTAIBHBIX
MeronoB [3]. B npenapar «Mekcu10m», pacTBOp [ UHbEKLIHM, B KAYECTBE BCIIOMO-
raTelIbHOTO BEIIeCTBA BBOSIT HATPUS CYJIb(UT.

Ilenv padomer: METOIOM TEPMHUUYECKOI'O aHAIM3a HMCCIEAOBATh BO3MOKHOCTH
B3aUMOJICHCTBUSI KOMIIOHEHTOB JIEKAPCTBEHHOTO Tpenaparta «MeKcuaom».

Mamepuansl u memoodsl: CyOCTaHIINN METWITUINUPUANHONA-3 1/X («bruon»)
u HaTpus cynbdur (Sigma-Aldrich); sxkBuMonsipHas cMech CyOCTaHIIMIA METHIIITHII-
NUPUINHONA-3 T/X ¥ HATPUA CyIh(UTA U Ta KE CMECH MTOCIIC PACTBOPCHUS U BBITIAPH-
Baausa. Metona JICK (DSC1, Mettler Tolledo).

Peszynvmamot u oocyrscoenue: OTHOBPEMEHHOE TPUCYTCTBUE B PACTBOPE METHU-
JTWINUPUANHONA-3 TUAPOXJIOPUAA U HATpUsl CyJIb(UTa MOXKET NPUBOAUTH K B3au-
MOJIEUCTBUIO COJIEBBIX (POPM JIEHCTBYIOLIEH U BCIIOMOTaTEIbHON CyOCTaHIMM:

OH OH
=z =z
NS CH3 2 3 NS CH3
HaC” SN H,e” SN

JleficTBUTENBHO, NIPU CpaBHEHUH AU GEpeHIINANIbHBIX TEPMOTPaMM OOHapYyxKe-
HO, 4TO CMeCh CyOCTaHIIUN XapaKTepu3yeTcs moryiomieHueM TertoTel npu 217°C.
Ocanok mociie BBIMTAPUBAHMS TUTABUTCS MIPU Oo0Jiee HU3KOM TeMmIiiepaType, 4To OTpa-
xaerca Ha DSC-kpuBoii namMenenueM sHranbnuu npu 171°C. He BbI3bIBaeT comHe-
HUS, YTO SHAOTEPMUYECKUE MUKU COOTBETCTBYIOT JIBYM Pa3HbIM COECIMHEHUSIM: CO-
JeBOM (opMe OCHOBAHHS M CaMOMYy OCHOBAaHUIO — METHWIDTHIMHpUIUHONY-3. Ta-
KM 00pa30oM, aHTHOKCHIAHTHBIE CBOMCTBA B TOTOBOM JICKAPCTBEHHOU (opme obec-
NIEYNBACT HE CYJb(PUT HATPHUS, a MPOAYKT €r0 B3aMMOJICHCTBHSI C ACHUCTBYIOIINM Be-
HIECTBOM, T.€. AUOKCUL cepbl SO,.

Jumepamypa
[1] A.. Tenuosa, O.M. Tepewmkuna., N.I1. Pynakoa u np., @apmamusa 7, 3-6,
(2012).
[2] T.H. bypnaeitnas, O.1O. 3penos, T.B. Makcumona u ap., Bectauk PYJIH. Cepusi:
Menuuuna 2, 5-9 (2013).
[3] G. Govindasamy, K. Krishnamoorthy, M. Rajappan, Int J Pharm Pharm Sci 5, 2
(2013).
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B3AUMOJMUCTBHUE PAPMALEBTUYECKUX U
BCIIOMOI'ATEJIBHBIX CYBCTAHIIUU

B pabote MeToAOM TEPMUYECKOTO aHAIM3a MOJATBEPXkAEHA BO3MOXXHOCTh B3au-
MOJIeHCTBUS (hapMalleBTHUECKON CyOCTaHIIMKM U BCTIOMOTATEIBHOTO BEIIECTBa Kiacca
AHTUOKCUIAHTOB.

Knroueewie cnosa: tepMuyueckuili aHaiau3, cyiab(QUT HATpUs, aCKOPOMHOBAs KHU-
CcJoTa.

CTabWIbHOCTD JIEKAPCTBEHHBIX MPENapaToB — HEOCIOPUMOE YCIOBHE COXpaHe-
HUS MX KadecTBa. BoccTaHoBuUTe b HATPUS CyIb(MUT UCIOJIB3YETCS B MPOU3BOACTBE
JIEKapCTBEHHBIX MIPENapaToB, NPOAYKTOB NuTanus U BuHA [1]. [IposBisis okucauTenb-
HO-BOCCTAaHOBUTEIbHYIO JBOWCTBEHHOCTb, B KOMOMHAIIMKM C MPHUPOJHBIM AHTHUOKCH-
JTAHTOM acKOpOMHOBOU KUCTI0TON NaySO3; MOXKET BBICTYNATh B POJIM OKUCITUTEIIS.

Ilenv nacmoaweii padomvi:TEOPETUUECKU UIKCIIEPUMEHTAIBHO IOATBEPAUTH
BO3MOXXHOCTh B3aUMOJICHCTBUS aCKOPOMHOBOM KUCIIOTHI M HATPUS CYJIb(PUTA.

Mamepuanvt u memoowvt. CyocTanuuu cyiabdura HaTpusi U aCKOPOMHOBOW KH-
ciotel (Sigma-Aldrich). Meton TGA/DSC1 (Mettler Toledo).

Pes3ynomamot u ux obcyycoenue. J|JIITEOPETUYECKOTO MTPOTHO3UPOBAHUS B3au-
MOJICUCTBUS MEXIY (papMaleBTUYECKON W BCIIOMOTATEIbHBIMUA CyOCTaHIIUSIMU, pac-
CUMTAJIM M3MEHEeHHe sHepruu ['mbOca as OHOrO M3 IpearnoiaraeMbIX IMpeBpallie-
HUM [2]:

HO O o HO O 0
HO = +_ HO = o
—( +4H,S0;+2H +28,0:%+6 H,0
HO  ©OH o o

Ionyuennoe 3nauenne AG'= -46,3 kJIK/MONb CBHACTEILCTBYET O CMEIICHHH
paBHOBecHs BHpPaBo. il SKCIEPUMEHTAIBHOTO MOATBEPKIEHNS BO3MOKHOCTH yKa-
3aHHOI0 IPOLIECCa CMEIINBAIN CyOCTaHIIMA aCKOPOUHOBOM KUCIIOTHI U HATPUS CYJIb-
¢uta (Macc cootHomienue 1:1). Tepmuueckuil aHaau3 nMoka3ail U3MEHEHHS TEMIOBOIO
notoka (AH) u maccel (Am) obpasna kak ¢pyukuuu temnepatypsl (T). [lornomenue
TEeIJia U CHIDKEHUE MacChl cMecu cyOcTaniuil npoucxoawio npu T>138°C, uto 3Ha-
YUTEIBHO OTJIMYAJIOCH OT TEMIIEPATyp IJIaBJIeHUsI aCKOpOMHOBOM KucaoThl (192°C) u
cynbdurta Hatpusa (910°C). Takum 06pa3oM, OJIyUEHHBIE PE3yJIbTaThl CBUACTEIHCT-
BYIOT O B3aUMOJICHCTBUU HCCIIEyEeMbIX BEUIECTB, YTO HEOOXOJIMMO MPUHHUMATH BO
BHUMAaHHE B YCJIOBHUSIX (papMarieBTUIECKOTO TPOU3BOJICTBA.

Jlumepamypa
[1] M.P. Bradshaw, C. Barril, A.C. Clark, Food Science and Nutrition 51, 479-98
(2011).

[2] C. Barril, A.C. Clark, R. Scollary, Anal Chim acta 621, 44-51 (2008).
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BUOJIOI'MYECKAA AKTUBHOCTb MU EJUVIAPHBIX PACTBOPOB
5,7-ANXJI0P-4,6- IMHUTPOBEH30®YPOKCAHA

B cBsi3u ¢ Tem, uto 5,7-nuxnop-4,6-nuantpodenzodypokcan (X THBDO)
SBJISIETCSI KOMIIOHEHTOM OWOJOTMYECKH aKTUBHBIX CMECEl aHTUMHUKPOOHOTO U
GyHTUIIMIHOTO MEHCTBHUS HAMH MCCIIEIOBAHO JIEMCTBUE €r0 PacTBOPOB B MHU-
HEJUIIPHBIX cpenax Ha Staphilococcus aureus,Escherich, Bacillus cereus,
Trichophyton mentagrophytes, Aspergillus niger, Candida albicans.

AntubakrepuasibHbiM jeiicTBueM JIXJIHBDO, comoOuian3npoBaHHBIN B
Muleiax goaeruicyinbbara Hatpus, [ICH, p-(1,1,3,3-rerpamerunoytun de-
HOKCH) TOJIMOKCUATWIeH Timkois, Tr X-100, uerwioBoro sdupa MoamoKcH-
stuneHa (10), Brij 56 ne obnagaer. Munemibl HETUITPUMETUIAMMOHUI Opo-
muga, [ITADB obnanaroT antubakTepuanbHbiM geicTBueM. CreayeT OTMETUTD,
yto JIXIHBDO crnocobcTByeT HE3HAYUTEIHLHOMY YTHETEHHIO pocTa OakTepu-
ATBHBIX TeCT-IITaMMOB Staphylococcus aureus ATCC 6538-P, Escherichia coli
ATCC 25922, Bacillus cereus NCTC 8035. IXJIHB®O mniposiBiseT 0JUHAKOBOE
IPOTUBOTPUOKOBOE JCHCTBME B BOJHBIX M BOJHO-MULEIUISPHBIX cpeaax. [Ipu-
YeM B OTHOIIEHUH Jpoxkenoioonoro rpuda Candida albicans v Trichophyton
mentagrophytes (BO30yIUTENIb JEPMATO30B UEJIOBEKA M KUBOTHBIX) HAOJIIO/a-
€TCsl MOJIHOE YTHETEHUE TECT-MUKPOOPTaHU3MOB, a B cliy4ae (PUTONATOr€HHOTO
rpubda Aspergillus niger TPOUCXOJUT JUIIb HE3HAYUTEIBHOE 3aMEJJIEHUE €ro
pocrTa.

Takum oOpaszom, anTurpuOkoBasi akTUBHOCTh JIXJIHB®O coxpansercs B
MULEJUSIPHBIX CHUCTEMaX, U3yYeHHBIX aHMOHHOTO W HEHMOHHBIX [TAB. Yuutel-
Basl JIaHHBIE IO COJIFOOMJIM3AIMU U COXPAaHEHHWE aHTUTPUOKOBON aKTUBHOCTH,
MUILICJUIIPHBIE CUCTEMbI HEHOHHBIX [IAB MOXHO peKOMEHJ0BaTh B KadyeCTBE
HaHokoHTeitHepoB i JAXJIHB®O mnpu pa3paboTke cCUCTEM TpaHCIOpTa Jie-
KapCTBEHHBIX BEMIECTB. B 3TOM ciydae NpeanoOYTUTEIbHBIMUA SIBIISIIOTCS MH-
nesuibl HenoHHBIX [TAB Brij 56 u Tr X-100 BcneacTBrue Ux MeEHbIIEH TOKCHY-
HOCTH 1 OOJIBIION COMIOOMIN3AIIMOHHON EMKOCTH.
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OHNTUMU3IANINA TPOLECCA PASPABOTKH METOJAUKHA
OITPEJAEJIEHUSA HOBOKAWMHOBOHU COJIM
BEH3UWJINNEHNIINJINHA B MULEJIVIAPHBIX CUCTEMAX

[IpenmyiiiecTBa UCMOIB30BaHUS MUIICIUIAPHBIX CUCTEM B aHAM3E JIeKap-
CTBEHHBIX BEHIECTB MOXXHO YMHOXHTh MPHU HCIOJIb30BAHUH COBPEMEHHBIX MeE-
TOAOB ONTUMH3ALNK, HAPUMEP IUJIAHUPOBAHUS SKCIEPUMEHTA. TpaauinoH-
HBIN SKCIIEPUMEHT, CBSI3aHHBIN ¢ M3MEHEHHEM 3HAauYeHHS TOJBKO OJHOTO (ak-
TOpa, MO3BOJIMII BBIABUTH TJIaBHBIE 3P (DEKThl (KOHIIEHTPALUS aHATUTHYECKOTO
peareHTta 5,7-1uXJI0pAUHUTPOOEH30dypOKCaHa, X|; KOHIICHTpAIUs MOBEPXHO-
cTHO-akTUBHOTO BemiectBa A® 9-10, X,; Benuuuna pH, X3) [1]. Onnako oH He
CIOCO0EH OOHApyXUTh U KOJMYECTBEHHO Oomucath 3(hPeKThl B3aUMOJICHUCTBUS
(aKTOpOB U OCYIIECTBUTH MPOUEAYPY ONTUMU3ALUY MPU HATUYUU TOCIIECIHUX.
[TosTOMy C 1eBI0 YNy4IlIEeHUs] METOAMKUA ObUT MPOBEACH MHOSOPAKMOPHbILU
AKCIIEPUMEHT.

B pesyapTare MHOTO(QAKTOPHOTO 3KCIIE-
pUMEHTA U aHaJdu3a IMOBEPXHOCTEH OTKIMKA
HaMH TOJIYYEHO YpaBHEHHUE PETPECCUM:

Y=0,223 + 0,106 X; + 0,086 X, — 0,069

Vi, B X407 - 0,098 X570 + 0,023 X357 + 0,048X, X, +
- o BRI 0,034X,X

wf”;’t '* _“.‘ o ’ 24%39
NN B pesynprare onTuMH3anuM JOCTUTHYTO
~1,8-kpaTHOe yBEIMYEHUE HWHTEHCUBHOCTHU
AHAJMTUYECKOTO CHTHAJIA MNPH ONPEIeIICHUN
HOBOKAaMHOBOW COJIU  OCH3WJITICHUITUIUIMHA,
MOKa3aHO pacliMpeHue UHTepBasia pH BILIOTH
TloBepXHOCTh OTKIHKA 3aBuCHMO- MO 3Hauenuit > 10 ex.pH, HEAOCTYNHBIX B OT-
creii pynkumu otkimka or C pea- CyTcTBue ITAB wm3-3a yrposel mporexaHus
reHtan C A®dq g KOHKYPUPYIOLIEH PEAKIUHA TUAPOJIUTUYECKOTO

MIpEBpAILEHUs PeareHTa.

[1] P.®. bakeesa, T.C. I'opbynosa, JI.1. Cabuymmuna, O.E. Baxurosa, C.1O.
Bacrotuna, JI.M. FOcynosa, B.®. Conun,Bectauk Ka3z.Texnon.Yuus. 2010 r.-
Ne 5 ¢.60-65

76



«H3yuenue cmpykmypul u c80UCME OUOMEOUYUHCKUX 0OBEKMOB COBPEMEHHBIMU
UHCMPYMEHMANbHLIMU MEMOOaMU»

VIIK 53.087.351

Koaecuuuenko I1.B., Ilynsxkun C.A., CaBeabeBa C.B., YBaposa C.B.,
bopucos E.H., KanuanueB A.A., Ctpeasuukos U.H.
Canxm-Ilemepoypeckuii 20cy0apcmeeHHblll YHUgepcumem, QuuiecKuil
Gaxynemem, Canxkm-Ilemep6ype, Poccus
capoeira_basics@mail.ru

METOAbI KAPC U KOMB-CIHEKTPOCKOIINH B
NCCIEAOBAHUAX BUOJOI'MYECKUX OB BEKTOB

TexHuka KOrepeHTHOro aHTUCTOKcoBa paccesinus cBeta (KAPC) B Ha-
CTOsIIIIEE BPEMS SBJISIETCS MOIIHBIM CHEKTPOCKOIMUYECKUM METOJIOM, OCHOBAH-
HOM Ha UCIOJb30BAaHWM HEIWHEWHBIX ONTHUYECKUX CBOMCTB PA3IUYHBIX CpPEJ
(ra3oB, IJIa3Mbl, OPraHUYECKUX COCAUHEHUN U mp.). C MOMOIIBIO TaHHOW TeX-
HOJIOTMH yJIaeTCs MOJYyYUTh HE TPOCTO BUOPAIIMOHHBIE CIIEKTPHI MOJIEKYJI, HO U
TpeXMEpHbIE M300pakKeHUsi OMOJIOTMYECKUX TKAaHEW O0e3 HCIOIb30BaHMS JO-
MOJIHUTENbHBIX (DIIyOpecUeHTHBIX METOK. Oco0eHHO 3(h()EKTUBHBIM IPUMEHE-
HueM MetonoB KAPC sBisieTcs nccneoBaHue JUNUIO0B, SBISIOMIUXCA HEOTh-
€eMJIEMbIM KOMIIOHEHTOM KIIETOYHBIX MeMOpaH, a Takxe nporenHoB u [IHK,
MIPUYEM B PEKHUME PEATTbHOTO BpEMEHH, [1].

JpyruM MeTOJIOM IUarHOCTUPOBaHUS OOJ€3HEW, B YaCTHOCTH, 1O BBIJIbI-
XaeMOMY BO3JyXy MOTEHIIMAILHO MOXET CTaTh KOMO-crieKkTpockonus, [2]. Oxu-
HAKO M0 MpEeABAPUTENIbHBIM OLIEHKAM B 3KCIIEPUMEHTaX MO KOMO-CIEKTPOCKO-
WU B 3TUX HEJISIX HEOOXO0IMMO HUCTIOIB30BaTh MHOTOXO0/IOBYIO KIOBETY, UTO SIB-
JSI€TCSl HEMPAKTUYHBIM.

C uenbio mpeo1oIeHusl 3TOr0 HEJOCTaTKa B JaHHOW paboTe mpeasiaraercs
00beauHnuTh MeToabl KAPC 1 KOMO-CIIEKTPOCKONHUHM B OJJHOM 3KCIEPUMEHTE.
TexHHYEeCcKH 3TO O3HAYAET 3aMeHy (PEMTOCEKYHJIHOTO Jja3epa, padoTarolero B
peXrME OJMHOYHOTO HMIyJibca, B CTaHAapTHOM ontuueckoil cxeme KAPC
KOMO-reHepaTopoM (PEeMTOCEKYHIHBIX HMIYJIbCOB. [IpenmyiecTBOM HOBOM
CXEMBI MOXKET CTaTh JOCTH)KEHUE JOCTATOYHBIX JJISI Ta30B HU3KOM KOHLIEHTpA-
MM UHTEHCUBHOCTEH, a Mpu (POKYCUPOBAHUM CBETOBOTO Iy4YKa BO3MOXHOCTb
JIOKaJIbHOTO UCCIIEI0BAHMS OMOJOTUYECKUX OOBEKTOB.

Jlumepamypa
[1] Ji-Xin Cheng, X. Sunney Xie, Coherent Anti-Stokes Raman Scattering
Microscopy: Instrumentation, Theory, and Applications, J. Phys. Chem. B,
2004, 108, 827-840.
[2] S.A. Pulkin, A. Kalinichev, V. Arnautov, S.V. Uvarova, S. Saveleva,
Nonlinear Doppler-Free comb-spectroscopy in counter-propagating fields,
AJMP, 2013, 2 (4), 223-226.
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JIBOMHAS DKCTPAKIHS BOJIOC KAK CITIOCOB
MPOBOMOJATOTOBKHA BUOMATEPHAJIA JUISI UCCJAEJOBAHUSA
HA COJEPKAHUE HAPKOTHUYECKHX, ICUXOTPOIHBIX
BEILECTB Y JEKAPCTBEHHBIX CPEJCTB METOJAOM I'X-MC.

B kadecTBe OCHOBHOIO OMOJIOTMYECKOTO Marepuasa JJisi MPOBEICHUS HC-
CJIEIOBAaHMUM Yallle BCEro BhIOMpaeTcs Moda Kak 0osiee MHGOPMATUBHBIN 00b-
€KT JJIsl yCTAHOBJICHUS (pakTa ynoTpeOsieHus: ncuxoakTUBHbIX BeliecTB (IIAB).
Ceituac B XTJI uner anpobarys METOAUK MPOOOMOATOTOBKH U XpoMatorpadu-
POBaHMS JI1 UCCIIEIOBAHUSI BOJIOC HAa COJIEPHKAHUE HAPKOTUYECKHX U TCHUXO-
TPOIIHBIX BEILECTB, pa3padaThbIBAEMbIX HAyUYHbIM crieniaincToM HarmonanbHo-
ro Hay4yHOro 1eHTpa Hapkojoruu M3 Casuyka C.A. [1,2,3.4].

AHaJN3 BOJOC PaCIIUPSET BO3MOKHOCTU XUMUKO-TOKCUKOJIOTHYECKUX Jia-
Ooparopuil Mo 0OHAPYKEHUIO HAPKOTUYECKHUX BEIIECTB B OPraHU3MeE YeJIOBEKa,
TaK KakK BOJIOCHI HauOoJiee JIOJIT0 yIEP>KUBAIOT MOMABIINE B OPTaHU3M YeJIOBe-
Ka TOKCHUKAHTBI, JIETKOJIOCTYIHBIJUISI KOPPEKTHOTO OTOOpa W HCCIEAOBAHUS,
CTaOWIBbHBI (HE HYXKJAIOTCS B CICIMAIBHBIX YCIOBUSAX XpaHEHUS KaK OMOXKHUI-
KOCTH U MOTYT XPaHHUTHCS B TPOCTOM OyMaKHOM KOHBEPTE).

B nutepatypHbIX HCTOYHMKAX OMUCHIBAETCA MPOBEICHHE Tpoliecca Ipodo-
MOJATOTOBKHU BOJIOC JUIsl PA3JIMYHBIX TPYII HAPKOTUYECKUX, IICUXOTPOIHBIX Be-
IIECTB M JIEKAPCTBEHHBIX cpelcTB. Ha ompenenenue ogHON Tpymmbl JaHHBIX
CpeACTB HEOOXOMMO B35ITh HaBecKy Bosioc OT 30 mo 200 mr. Yaiie Bcero Bech
oOpaseln, noctaBieHHbIM Ha aHanu3 B XTJI, umeer Takyro ke maccy. [loatomy
JUI MCCIEAOBaHUS HaMU pa3padaThiBaeTCs CIOCOO0 MPOOOMOATOTOBKH C HC-
MOJIb30BaHUEM JIBOMHOM 3KCTpaKIMK OJHOM HaBecku OnooOpaszma meHee 100
MT.

[locne OTMBIBKM OT 3arpsi3HEHH BOJIOC U UX H3MEJIBUYECHHS MPOBOJUTCA
AKCTpakuus 1,5 Myl MeTaHos1a B TeUeHUe 6-7 4acoB B yIbTpa3ByKoBoM OaHe. 3a-
TEM SKCTPaKT, COAECPXKAIlUi aHAJUThl OCHOBHOTO W HEWTPAJbHOIO XapakTe-
pa,lIepEeHOCUTCS] B BUATY M yapuBaeTcsl B TOKE BO3/yXa IMPU TEMIEpaType He
oomnee 40°C.

Jlanee Bo ¢iakoHe C BOJOCAMH TOCJE JIEKaHTAIMd METAaHOJBHOTO JKC-
TpakTa IMPOBOIUTCS MIEIOYHON ruapoau3 npu Temueparype 40°C B reuenue 12
yacoB. BonHyto a3y otnensnu u 00pabaThiBaIl METOJIOM TBEep0Gha3HOM IKC-
TPaKIHUH.
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PeskcTparupoBanu 00a 3KCTpakTa IMOCJHE BBICYIIMBAHUS ATUIAIETATOM.
@uHanbHbId 00beM AKCTpakTa — no 100 mxi. Jlanee 3akanbiBaau B XpoMaTo-
rpad 1o 1 MKI KaXXJ0r0 3KCTPaKTa.

JlaHHbIi crtoco® MPOOOMOATOTOBKH MO3BOJISIET SKOHOMUTh OMOMaTepual u
UCIIOJIb30BaTh TOJBKO OJIHY HABECKY BOJIOC /Ui aHAJIM3a HA OCHOBHBIE HAPKO-
TUYECKHE, ICUXOTPOITHBIE BEIIECTBA U JIEKAPCTBEHHbBIEC CPEACTBRA.

Jlumepamypa
[1]. Hukutnna H.M., CaBuyk C.A. IIpumeHeHHEe XpOMaTO-MacC-CIEKTPOMET-
puu 1711 00OHAPYKEHUSI HAPKOTUYECKUX U MCUXOTPOIMHBIX BEUIECTB B OMOOpa3-
nax Bcepoccuiickas koHpepeHuus AHamuTuyeckue mnpuOopsl 26-30 uroHS
2012r. CII6. Te3ucs! noxnanos C 2-14 c. 45.
[2].CaBuyk C. A., Hukutuna H. M., 3ynaeBa A. C., HecmesinoBa H. U., Kon-
crantudoBa C. JI. [Ipumenenue meronoB [' X-MC u BOXX-MC/MC nns onpe-
JETICHUSI HApKOTUYECKUX BemecTB B Bosiocax. Hapkosmorusa NelO, 2012, 72—
79 ctp.
[3].CaBuyk C.A., Kucnyn JL.IO., KptokoB A.B., Xan O.10., Epemun C.A., Ku-
promH A.H., Hukutuna H.M. UneHtudukanys HOBBIX CUHTETUYECKUX CTH-
MyssiTopoB Metoamu [IOUA, I'X-MC u BOXX-MC-MC. MexayHapoIHbIN
cummosuyM Bionanotox 2012 6-13 mas 2012r. Kput, I'penus. Te3ucsl mokma-
noB P-31 ¢.56
[4].CaBuyk C. A., Hukutuna H. M., 3ynaeBa A. C., HecmesinoBa H. U., Kon-
crantudoBa C. JI. [Ipumenenue meronoB [' X-MC u BOXX-MC/MC nns onpe-
JeJIeHUsT HapKOTUUYECKUX BellecTB B Bojocax. COopHuk«Marepuaibl Mexpe-
THOHATBHOM KOH(EpPEHIINH, MOCBAIICHHOW 70-1eTHi0 Cy/1e0HO-MEIUIIMHCKOM
ciryx0b1 PecnyOnuku Caxa (Axytus)» Axyrck 2012r. C. 44
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CEKBEHUPOBAHMUE D-IIETJ/IN NCKOINAEMOM
MUTOXOHAPUAJIBHOMU JHK JIJ1d PEKOHCTPYKLIHUU
PACCEJIEHUA JOMALIHUX KYP 110 TEPPUTOPUU POCCUH

Homamnss kypuna Gallus gallus domesticus — camasi pacipocTpaHeHHast
JIOMAIIIHS MITUIIA, OJIUH U3 TJIaBHBIX UCTOYHUKOB KUBOTHOIO O€Jika B TUTAHUU
YesioBeKa. TeCHO CBSA3aHHBIE C JIIOJAbMH, JOMAIIHUE KYpbI SBISIIOTCA Ba)KHBIM
OMOJIOTUYECKUM MapKEPOM CEJIbCKOXO3SIICTBEHHBIX, TOPrOBBIX M KYJIbTYPHBIX
KOHTaKTOB MEXIY 4eJIOBeUeCKHMMH cooliecTBamu. CoBpeMEeHHbIE OMOMOJIEKY-
JSIpHBIE MOJIXO0/IbI, @ UMEHHO CEKBEHHPOBAaHHUE ()parMEHTOB COBPEMEHHOM U HC-
konaemoit [IHK xyp u ananu3 BRISIBICHHBIX MOJTUMOP(PHBIX CAUTOB, MTO3BOJISIFOT
HE TOJIBKO OIPEAEINIATh POJICTBEHHBIE B3aUMOOTHOLIEHUS MEXAY OTIAEIbHBIMHU
NOMYJISUUSIMHU Kyp, HO U MOTYT OBITh MCIIOJIb30BaHbI ISl PEKOHCTPYKIIMU MU-
rpanui MomyJIsiuuid yenoBeka. B HacTosimiee BpeMsi Ha OCHOBAHUU apX€OJIOTHU-
YECKUX U MOJIEKYJSIPHO-OMOJOTMYECKUX JAaHHBIX YCTAHOBJIEHO, YTO OJOMAIII-
HUBAaHHE Kyp MPOUCXOJMUIIO B HECKOJIbKMX IEHTPaX FOKHOW M I0r0-BOCTOYHOM
Asun. bonee 2000 ner Ha3zax «3amagHas» BETBb IIEPBOHAYAIBHOM IMOIYJISLHAN
yepe3 [lepcuro, I'pernuto, Eruner nponukna B EBpony u Adpuxky [1]. Paccene-
HUE Kyp mo teppuropuu [IpeBHeit Pycu morno mpoucxoauts ¢ Bocroka (u3
[lepcuu uepes KaBkas) u ¢ rora — uepe3 YepHOMOPCKHUE TPEYECKHE KOJOHUU U
Buzanturo. Ilpu 3ToM TOUHO M3BecTHO, uTO B IX Beke Kypsl Ha Pycu yxke Obl-
JM: B packomax Ha tepputopun Benukoro Hosropona, CmoiieHCcKko#l 00nacTy,
oOHapy>XeHbl Kak apTe(dakThl ¢ U300paXE€HUEM Kyp U IMETyXOB, TaK U KOCTH
ATUX KUBOTHBIX.

JI1st pEKOHCTPYKIMU UCTOPUU PACIIPOCTPAHEHHMs Kyp 10 TeppuTopun Boc-
TOYHON EBpONbI, Mbl IPOAHATU3UPOBAIN TOCIENOBATEILHOCTHA THUIIEpBapHUa-
oenpHOTO parioHa D-netnu (252 1n.H.) mutoxouapuansHoit JIHK, momyueHnnsie
U3 KOCTEH Kyp, U3BJIEUEHHBIX Npu packonkax B Bemukom Hosropoae (Nov)
(829 £27 r.), IlckoBe (Psk) (1757£25 r.), Cankrt-IlerepOypre (LS) (1752 £29
r.), A3zoBe (Azol5) (XIII-XIV BB.) u B Kpacnomgapckom kpae (Temrl7) (IV-V
BB. 710 H.3.). Bce ramnorunsl (kpome Psk) otHocsaTcs k ramorpynne El, mo-
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BCEMECTHO PaCHpOCTPAHEHHON B COBPEMEHHBIX MOMYJISIIUSIX Kyp [2] U eAuHCT-
BEHHO BBISIBJICHHOW MpU aHanu3ze MuToxoHapuanpbHouW IHK wm3 mnckomaemsix
3amaHoeBpoNeckux koctelt kyp (280 r. mo H.3. — 18 B.H.3.) [3]. MBI 00Ha-
PYXKWIIM, 4YTO UCKomnaeMbld ramnotun Psk nmpunannexut ramnorpynmne Cl, xa-
paktepHoil 1 Kyp Bocrounoro Kutas m fAnonumn, Cpenu eBponenckux Kyp
3Ta rariorpyIma BCTPEYAETCS Y CTAPUHHBIX MOPOJ HESICHOTO MPOUCXOKICHUS
nakeHpenpaep (I'omnanaus), moxHoHorut 6antam (Jlanus) u opnosckas (Poc-
cus). MOXHO clienaTh BBIBOJ, YTO BOCTOYHO-a3MATCKUN KOMIIOHEHT reHO(OH-
noB 3TuX nopos B cepeaune X VIII B. B EBpone yxe npucyTcTBoBal.

PaGota BeimonHeHa mnipu noaaep:xkke PODU (14-04-01469) na Gaze pe-
cypcHbix HeHTpoB «LIKII Xpomac», «Pa3Butre MOJEKYIAPHBIX U KIETOYHBIX
texHosoruit» CIIOI'Y u LIKII «I'eoxpononorus karinozos» CO PAH.

Jumepamypa
[1] Liu Y.P., Wu G.S., Yao Y.G. et al. Molecular Phylogenetics and Evolution
38, 12-9. (2006).
[2] Miao Y-W., Peng M-S., Wu G-S. et al. Heredity, 110 (2013).
[3] Flink L., Allen R., Barnett R. et al. PNAS, 111, 17 (2014).
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6-KAPBOKCU®JIYOPECIHEUH (6-FAM) B ITPUJIO’KEHUU K
HUTOI'EHETUYECKHUM NCCJIEJOBAHUAM

OCHOBHOW METOJI COBPEMEHHOW IUTOTCHETUKH - (IIyOpecIieHTHas THOpuIn3a-
1S HYKJIE€UHOBBIX KUCHOT in situ (FISH) — ciy>kut nsis BbISIBIICHHS] HHTEPECYIOIIEH
HYKJIEOTHHOM MOCIIEI0BATEIbHOCTH HEMOCPEACTBEHHO HA LIUTOJIOTMYECKUX Ipena-
parax. OnpenensomumM 3BeHOM npu nposeaeHuu FISH sBnsiercss nmonydyenue meve-
HOro (parmMeHTa HykjiaeoTuaHoil mocnenoBarenbHocTd (JIHK-30H12). B HacTosee
BpEMS LIMPOKO HCHOJIB3YIOTCS MpsiMo MedeHble ¢uryopoxpoMamu JIHK-30HAbI, HE
TpeOyrollre CeNHATbHBIX MPOLEAYp BU3yaIH3aluu He(Iyopecuupyronmx KOHbIO-
ratoB. B xauectBe ¢1yopOoXpOMOB JUIsl MEUEHHUS 30HJIOB Yallle BCETO MCIOIb3YIOTCS
Mosiekynbl, ucinyckatomue B 3eneHor (FITC, Alexa488) wumu kpacnoit (Cy3,
Alexa594) gacTsax cmektpa, 4To 00YCJIOBICHO HEOOXOIUMOCTHIO CO3aHMS KOHTpa-
CTHOM KapTHHBI IIPH OKpaIIMBaHUK XpoMocomMHoro matepuana DAPI (358/461 um).

6-kapOokcudmyopectenn (6-FAM, 492/517 umM) xapakrepusyercsi OOIbIINM
MOJISPHBIM KOA((DHUIIMEHTOM CBETOIOIJIONICHUS! U BBICOKMM KBAHTOBBIM BBIXOJIOM,
4yTO 00€CIEYMBAET €r0 IHMPOKOE UCIOIb30BaHue pu nposeaeHuu [P B peansHOM
BpeMeHH, ()parMEeHTHOTO aHanmmu3a u cekBeHupoBanuu. B kadectBe [IHK-30H10B mi1st
FISH mbI npennaraeM UCnoJib30BaTh OJIMTOHYKICOTUAHBIE MTOCIEN0BATEILHOCTH, CO-
nepxxamue moiekyiny 6-FAM c¢ 5’-konua. C 3To# 1enbio Hamu pazpadorana ¢ dex-
TUBHAsl METOJIMKA CUHTE3a MPOU3BOAHBIX (DIIyOpecuenHa, colepKalluX aJKuiaMuI-
HBIM (hparMeHT, Ha OCHOBE PEAKIMHU 3aMEIICHHBIX KapOOKCU(IyOpECLIEUHOB C AJIKH-
namMuHamu. J{Jis 3TOro mpejyiokeHa akTUBHPYIOIAs CUCTEMa JUIUKIOTeKCHIKap0o-
muumug (DCC)/4-autpodeHos, 4TO MO3BOJISAET JIETKO BBOJUTH aAJKUIIAMUIHBIC
(dparMeHTBl B COCTaB MOJIEKYJbI (IyopeclieHa, HE COMPOBOXKAAECTCS MOOOYHBIMU
peakuusiMu (HarpuMep, CHATUEM allWIbHBIX 3aMeCTUTEeNeH ¢ (DEHONBHBIX TPYMI) U
yAeleBiasieT KoHeuHblil npoaykT. FISH-TecTupoBanne Ha XpomMocoMax TEIOMEPHOTO
30H1a U onuronykieoruna PO41, meuensix 6-FAM, nokasano spkue ruOpuan3aim-
OHHBIE CUTHAJIBl U OTCYTCTBUE Hecnenupudeckoro (POHOBOTO OKPAIIMBAHUA, YTO JI0-
Ka3bIBa€T BO3MOKHOCTh MPUMEHEHHSI 3TOTO (uryopoxpoma nipu rposeneHuu FISH.

Pabora BrimosnHnena Ha 0aze pecypcHbix neHTpoB CIIOIY «UIKIT Xpomacy u

«Pa3BuTHE MOJIEKYJISIPHBIX M KIETOYHBIX TeXHOJOTrHi» mpu moanaepxkke CIIGIY
(1.37.153.2014).
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KJIOHUPOBAHMUME I'EHA 9PJIIOKC CUCTEMBI SERRATIA
MARCESCENS

Pa3BuTHE MHOKECTBEHHOM aHTMOMOTUKOYCTOWYMBOCTH y OaKkTepuil sBIIs-
eTcsi OJHOM M3 aKTyalbHBIX MpOOJEM B COBPEMEHHOM MHpe. Serratia
marcescens MOXET BBI3bIBaTh 3a00JIeBaHUs IIEHTPAIbLHON HEPBHON CHUCTEMBI,
WH)EKITUA MOYEITOJIOBONM CUCTEMBI, OOJIE3HH JABIXaTEIbHBIX MYTEH, YHIOKAPIUT
u cerncuc. JleueHne Takux UHPEKIUN 4acTO 3aTPYJHEHO U3-3a MHOXKECTBEHHOU
AHTUOMOTHKOYCTOYMBOCTU OakTepuit [1].MHOXecTBeHHass aHTUOMOTUKOYCTOM-
YUBOCTh S. marcescens OOBSICHSETCS MPUCYTCTBUEM HIMPOKOTO CIEKTpa Kile-
TOYHBIX HAcOCOB (3¢ IrroKC-cucTeM) — OEIKOBBIX KOMIIJIEKCOB, OTBEUYAOIIINX
3a aKTUBHOE yJaJIeHHe aHTUOMOTUKOB M3 OaKkTepuaibHbIX KieTok. Heooxonmumo
U3YUYCHHE MOJIEKYJISIPHBIX OCHOB aHTHOMOTHUKOYCTOWYUBOCTU S. marcescens
JUIsl CO3/1aHMsT HOBBIX 3((PEKTUBHBIX CTIOCOOOB OOPHOBI C ITUM MMAaTOTEHOM.

[Touck HOBBIX cIOCOOOB OOPHOBI C MUKPOOHBIMU MATOT€HAMU HA OCHOBE
ananu3a ux JIHK-mocnegoBatenbHOCTENM TpeOyeT AETAIBHONO MOHMMaHUS MO-
JEKYJISIPHOTO MEXaHU3Ma UX YCTOWYMBOCTHU K IIUPOKOMY PSITy aHTUOMOTHKOB U
croco0ax BBDKMBAHUS B OopraHu3Mme xo3simHa. Hamwuwe y S. marcescens 607b-
moro KosumuectBa 3(PQIrOKC-CUCTEM MO3BOJSET CAENATh BBIBOJ O TOM, YTO
UMEHHO 3Ta Pa3BETBIICHHASI CETh MOJIEKYJISIPHBIX HACOCOB SIBJIECTCS KIIOYOM K
MOSIBJICHUIO ATOTO IMAaTOTeHa B CIMCKE CaMBIX PacIpOCTpaHEHHBIX BO30OyauTe-
neil O0JbHUYHBIX MH(EKIUH.

AHan3 T€eHOMHOW TOCJIEeNOBaTEIbHOCTU S.marcescens MoKa3all, 4yTO 3Ta
Oaktepust coaepxkut 3¢ durokc-cuctemy ABC-tumna. 9ta cucrema, noayduBiias
Ha3BaHue MacAB, mpucyTCTByeT B T€HOME HEKOTOPBIX IPYTUX MaTOTCHHBIX
IrpaMOTPUIIATEIbHBIX OAKTEpUH, B YACTHOCTH, B TEHOME KUILIEYHOU Majouku E.
coli M 3amuIIaeT KJIETKU OaKTepuil OT ACHCTBUSA SPUTPOMUIIMHA U IPYTUX aH-
TUOMOTUKOB Kiiacca MakposinioB[2].Jis BeisicHeHus poiau MacAB cuctemsl B
dbusuonoruu S. marcescens reH macA ObUI 3aKJIOHUPOBAH B IKCIPECCUOHHYIO
WHIYIUOUIBHYIO TUIA3MUAY/JISl JabHEUIIETO BBIJICICHUST OeKa U ompeese-
HUU €r0 XapaKTEePUCTHK.

Jumepamypa
[1] S.D. Mahlen, Serratia infections: from military experiments to current. CI.
Microb, 2011,V 24, P. 755.

[2] N. Kobayashi, K. Nishino, A. Yamaguchi, Novel macrolide-specific ABC-
type efflux transporter in E. coli, J. Bacteriol., 2001, V. 183, P. 5639-5644.
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BUOD®APMAIIEBTUUECKHI AHAJIN3 B
MNEPCOHAJIM3UPOBAHHOUN ME/IJUIIUHE

buodapmarneBTuueckuii aHanu3 UrpaeT BaXXKHYIO PoJib B OleHKE d(Pdek-
TUBHOCTH, OOECIeYeHWH Oe30MacCHOCTH U WHIUBUAYAJIBbHOW MEPEHOCUMOCTHU
OpraHMW3MOM YeJIOBeKa JeKapcTBeHHBIX BenlecTB (JIB). B cBsa3u ¢ atum ocoboe
3Ha4YEHHE MPUOOPETAET UCIOIBL30BAHUE COBPEMEHHBIX METO/IO0B aHanu3a JIB B
OMOJIOTHYECKUX OOBEKTAaX KaK MHCTPYMEHTA JUIsl pOBeJeHUs Onodapmarien-
TUYECKUX MCCIEAOBAaHUN Ha Pa3MUYHBIX dTanax CO3JaHUsS U MPUMEHEHUS Jie-
KapCTBEHHBIX CPEJICTB.

PaccmMoTpeHbl COBPEMEHHOE COCTOSIHME U TIEPCIEKTUBBI Pa3BUTHUSI aHAIU-
TUYECKUX METOJIOB JJIsI UCCIIE/IOBAHUSI T€HETUYECKOTO MoauMopdu3mMa mpoiiec-
coB OmoTpaHcopmaiiu opraHm3Ma deinoBeka. OOCyXaeHa polb METOJIOB
OnodapMalieBTUYECKOrO aHaliu3a B OMNPEACIICHUH AaKTUBHOCTHU Pa3IMYHBIX
(bepMEHTHBIX CUCTEM (MHUKPOCOMAJIbHOE OKHCIICHHE, alleTWIMPOBAHUE, XOJIH-
HACTepaza) MeTaboJiM3Ma JICKAPCTBEHHBIX BEIIECTB, KCEHOOMOTHKOB U JIHJO-
TE€HHBIX COCIMHEHUI B OpraHu3Me.

[Toka3zana BO3MOKHOCTh MCITOJb30BaHMs KoMmruiekca BOXKX u criekrpodo-
TOMETPHH ISl IPSIMBIX U KOCBEHHBIX aHATUTUYECKUX OMpeAesIeHU MeTaboIu-
YECKUX M HK30T€HHBIX MapkepoB OuorpaHchopmanuu. OOCYXKAAIOTCA OPUTH-
HaJIbHBIC TIPHEMbI KOCBEHHOH OIleHKH (hepMEHTATHUBHOW aKTHUBHOCTH Ha OCHOBE
OonodapMalieBTUIECKOTO aHalu3a U omnpeaesieHus GapMaKOKMHETHYECKUX Ta-
paMETpPOB Pa3JIUYHBIX TECT-MApPKEPOB B OUOJOTMYECKUX KHUAKOCTIX (Moua,
CJIIOHA, KPOBB).

[IpuMeHeHre KOMILUIEKCa 3TUX METOJIOB MPHU COIMOCTABJICHUU U B COYETa-
HUU C TEHOTHUIUPOBAHUEM META0OJIMYECKUX CHCTEM TO3BOJISIET PEllaTh CIOXK-
HBIC 33]1a4i, BOSHUKAIOIINE TIPU ITPOBEACHUHN OMOppaMaIieBTUIECKUX UCCIIEI0-
BaHU, a TaKXKe pa3pabaThIBaTh aJITOPUTMBI MTEPCOHAIM3AIMN PapMaKoTepanuu
U ollcHWBaTh BiusHUE JIB Ha aKTMBHOCTH ()EPMEHTATUBHBIX CHCTEM MeTalo-
au3Ma.

[IpennoxeHsl CUCTEMbI UHIYKTOPOB MPOILIECCOB MUKPOCOMAIIBHOTO OKHC-
JeHus U anetuivpoBanud JIB s yMeHbIIeHUs! pyUcKa MOOOYHBIX SIBIICHUN MpU
poBeJieHUH (papmMakoTepanvu U WHIAUBUIyalIU3aluu JiedeHus. PaccMoTpeHa
pPOJIb METOJI0B OMO(apMaIeBTHYECKOT0 aHaIu3a JJisl TUarHOCTUKHU COIUAJIbHO-
3HAUYUMBIX 3a00JI€BaHMM, OIICHKHA PUCKA 3J0POBBIO U BBISBICHUS WHIUBHUIY-
ATbHOW XMMHMUYECKOW YyBCTBUTEIILHOCTH OpraHu3Ma YeJIOBeKa.
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CTAHJAPTU3ALIUA BUOJOTNUYECKN AKTUBHBIX CMECEH HA
OCHOBE 3AMEIIEHHBIX TUHUTPOBEH30®YPOKCAHA

HutponpousBoanbie O0€H30(ypOKCAHOB JOCTATOYHO HIMPOKO HCIOJIb3Y-
I0TCSl B BETEpUHAPUU KaK aHTHOAKTEpUaIbHbIEC, TPOTUBOIPUOKOBHIE U aKapH-
[UJIHBIE CPEACTBA. YHUKAJIBHOCTh 3TUX OMOJOTHMYECKH AKTUBHBIX CMeEceH 3a-
KITFOYAeTCS B COYETAHUHM MX BBIPAKEHHOW aHTHOAKTepUaIbHOM, PyHTUIIMIHOM,
CIIOPOLUIHOM, NMPOTHUBOBUPYCHOM, BUPYJIULUAHOM, aKAPULIUIHOW, JISIPBULIHA]-
HOMAKTUBHOCTH MPH JTOCTATOYHO HU3KOU TOKCUIHOCTH (LDsy 600 mr/kr).

Pa3paboTanbl HOBbIE METOAMKN KOHTPOJIS KauecTBa CyOCTaHIIMM Ha OCHO-
BE MPOJYKTOB KOHAEHCAIMU 4,6-TUHUTPO-S,7-nuxiopobeH3zodypokcaHa ¢ aMu-
HO(EHOJIAMH METOJIOM TPaJUEHTHON BBICOKOI(PPEKTUBHOMN JKUJIKOCTHOU XpO-
Marorpaduu.

OO0O0CHOBaHbl MNPUMBI, MO3BOJISIIOIINE YIYUYIIUTh XpoMaTtorpaduuecKyro
CEJIEKTUBHOCTh, YHU(PUIIMPOBATH COCTAB HCIOJIb3YEMBIX JJIFOEHTOB U MPOBO-
IUTh OJTHOBPEMEHHOE OIPEJEICHNE OCHOBHBIX BEHIECTB U TOKCUYHBIX MpPHUME-
cel, a TakXe UCIO0JIb30BaTh OJHY METOAUKY JJIsi KOHTPOJIS KauyecTBa CyOCTaH-
uuid. [Tpy 3TOM UCIIOIB30BaHO KaK IPaJUEHTHOE IIFOMPOBAHUE, TAK U BO3MOXK-
HOCTH Tojabopa coctaBa U pH MoOwibHON (a3bl, 4TO MO3BOJIMIO 3aMEHUTH
CJIOKHBIE TI0 COCTaBy MOOWIbHBIE (ha3bl Ha OoJiee MPOCThIE M JOCTYIIHBIE B
AHAJIUTUYECKON MPaKTUKE, a TAKKE COBMECTUTh B OJIHOM METOJIUKE KOJIUYECT-
BEHHOE OIIpEEIIeHuE npuMecer. B Toxe BpeMs HCIOIB30BaHHAE JUOIHO-
MaTPUYHOTO U (PIyOPUMETPUUECKOTO JETEKTOPOB IMO3BOJIAET MPOBOIUTH JI0-
MIOJIHUTEJIbHBIA KQUECTBEHHBIM aHAIU3 COCIMHEHUM 0 UX CIIEKTPaM MOTJIOLIE-
HUS U OLIEHUBATh CIIEKTPAJIbHYIO YUCTOTY NTMKA HApSAIy C TPaayHpOBKOM IO He-
CKOJIbKMM JJIMHAM BOJIH U IOHU3UTH NP OOHAPYKEHUS aHAIIUTA.

Pa3paboTanHble MOAXObI MO3BOJISIIOT MOBBICUTH 3()PEKTUBHOCTHL Papma-
LEBTUYECKOTO0 aHajJu3a IIyTEM HCIOJIb30BaHUSI BBICOKOIPOU3BOAUTENbHBIX,
YyBCTBUTEIBHBIX U 3KcOpeccHbIX mMeToauk BOXXX omnpenenenust ouosorunye-
CKH aKTHBHBIX BEILIECTB.
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HOBbBIE BO3BMOKHOCTH V11 BHAOMEJNITAHCKHX
NCCIEAOBAHUU BCAHKT-IIETEPBYPI'CKOM
I'OCYJAPCTBEHHOM YHUBEPCUTETE

Pecypcusbiit LlenTp «Pa3BuTHE MOJEKYJISPHBIX U KIETOYHBIX TEXHOJIOTUI)
HegaBHO OblI co3aaH B CaHkT-IleTepOyprckoM rocy1apcTBEHHOM YHUBEPCHUTE-
te. LleHTp HaleneH Ha IPOBEICHNE HAyYHBIX MCCIIEIOBAaHUM B 00JaCTH OHUOJI0-
MU U OMOMEIUIIMHBL. Y HUKAJIbHbIE OMOMEIUIIMHCKHAE aHATUTUYECKUE UHCTPY-
MEHTBHl U BC€ BHUJbl PYTHHHOTO OOOpYJOBaHUS JJis1 MPOOOMOATOTOBKH C HC-
MOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTH, KOTOpbIe MpenocraBiseT LleHTp,
MO3BOJISIIOT pPEIIaTh CJIOXKHBIE 3aJadyd B HMCCJIEJOBAHUM Kak (DUKCHUPOBAHHBIX
TaK U KUBBIX OWoyiornueckux obpasioB. B IlenTpe npeacraBieHakoH)OKATb-
Hasi MUKPOCKOMMSI, BKJIIOUAsi UCTUHHOE KOH(OKAJIbHOE CKAHUPOBAHUE, MUKPO-
CKOIMIO C HCIOJh30BaHHEM Jucka HumkoBa m cBepxpaspemnaronryio KoHGO-
KaJibHYt0 MHUKpockonuio (STED-CW); mmupokonosibHasi MUKPOCKOIIHS; KOJIH-
yectBeHHass FRET mukpockonus B coueranun ¢ FLIM u FCS.OnexrponHas
MHUKPOCKOIHUS TPEACTABICHA MPOCBEYMBAKOIIMMH 3JIEKTPOHHBIMA MHUKPOCKO-
aMHi C BO3MOXXHOCTbIO PYTHMHHOU paOOThl ¢ (PUKCUPOBAHHBIMHU HJIM 3aMOPO-
KEHHBIMHM 00pa3liamMu, a TaKXe MPOBEACHUS JIEKTPOHHON U KPUOIJIEKTPOHHOM
TOMOTpauu; CKAHUPYIOUIUM 3JIEKTPOHHBIM MHUKPOCKOIIOM MO3BOJISIOIIUM HC-
CJI€I0BaTh KaK BBICYIIEHHBIE, TAK U C 3aMOPOKEHHBbIE 00pa3laMu, C BO3MOXKHO-
CThIO PabOTHI B BHICOKOM M HHU3KOM BaKyyMe, OCHAIIEHHBIM CUCTEMOW IYHEPTo-
JTUCTIEPCUOHHOTO MHUKpOaHaln3a. Takke MIMPOKO MpeAcTaBieHa MpoOOIoro-
TOBKa IJI1 AJIEKTPOHHOM MHUKPOCKONMWH, BKIIFOYAs CUCTEMbI 3aMOpPAKHBAHHUS-
CKaJIbIBaHUs, HANBUICHUS,KPUOIIEPEHOCA, YJIBTPATOMUU U KPHUOYJIBTPATOMUH,
3aMOpaXMBAaHUSI HAa CETKaX, KpUO3aMelleHUs U mosmmepusaiu 010koB. [lomy-
YEHHBIC JITAHHBIE MOTYT ObITh TPOAHATU3UPOBAHBI C TIOMOIIBIO PA3JIMYHBIX MPO-
IPaMMHBIX TAaKETOB O0paOOTKU H300pakKEHUM, MO3BOJSIONIMX BU3YaIH3UPO-
BaTh M300pa)XeHUs, MPOBOJUTHh UX aHAIU3,MOPHOMETPHUIO U JEKOHBOJIOIHIO,
00pabOTKy BpEMEHHBIX CEpUid W MHOTOKaHAJbHBIX H300pakeHui, 3D-
BU3YyaJIM3aIuIo, U TOMOrpaduro.
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CIIEKTP AMMHNAKA KAK BUOMAPKEPA B KOMb-
CIHHEKTPOCKOIINHA (1.5 MKM.)

Paccuuran cnekTp moryiomeHuss aMmmuaka B Bo3ayxe npu aasienun (.01
at™. [lokaszaHo, 94TO JIJIs UCTIOJIB30BAaHUS aMMHaKa Kak OMoMapkepa Jyis paHHeH
JTUAarHOCTUKH 3a00JIeBaHUM, II€JIECOO0pPa3HO MPHUMEHEHHE HOBOTO METOo/aa
KOMO-CITIEKTPOCKOIIMHM ¢ KOMIICHCAIIMEH OMIIJIEPOBCKOTO YIIUPEHUS HAa OJHO-
dboToHHOM Tepexone. JJisi OBBIIEHNS YyBCTBUTEIBHOCTH CIEAYET MOHUXKATh
CyMMapHO€ JaBJICHUE Ta3a B KioBeTe [1—2], myis aHanmu3a CIEKTpa aMMHUAKa B
obsactu 1.5 MKM. clielyeT UCTOJIb30BaTh MHOTOXOJIOBYIO KIOBETY. Y MEHbIIIas
CyMMapHO€ JaBJICHUE CPEJIbl, MPOUCXOAUT CY>KCHUE JIMHUU MPU YCIOBUU JIO-
MUHHUPOBAHUS YIIUPEHUS, CBSI3aHHOTO CO CTOJIKHOBEHUSIMH C Oy(depHbIM Ta-
30M. BennunHa morjomieHus B MaKCUMyMe JIMHUM He u3Mmensiercs [3]. Takum
00pa3oM, pacTeT KOHTPACT CIIEKTpa, Oyarojapss 4eMy YyBEIWUUBACTCS pa3Max
MEPBOIl U BTOPOU €r0 MPOU3BOJHBIX, a TAKXKE YJIYUIIAETCA CEJIEKTUBHOCTD JIe-
TEKTUPOBAHUSI PE30HAHCHOTO TIOTJIOMICHHS JiJisi OJIM3KO PaCIOIOKEHHBIX JIH-
HUWA, 4YTO SBJISIETCS TMPEUMYIIECTBOM TMPU MPUMEHEHHH METOoJa KOMO-
CIIEKTPOCKOTIHUHU.

Jlumepamypa
[1] Monitoring of Gaseous Pollutants by Tunable Diode Lasers // Proc. Int.
Symp. Freiburg, FRG. 17-18 Oct. 1991 / Ed. by R. Grisar, H. Bottner, M.
Tacke, G. Restelli. Dordrecht—-Boston—London: Kluwer Academic Publ., 1991.
372 p.
[2] Proc. 4th Int. Symposium on Monitoring of Gaseous Pollutants by Tunable
Diode Laser. Freiburg, FRG. 19-20 Oct. 1994 / Ed. by R. Grisar, M. Tacke, H.
Bottner // Infr. Phys. Techn. 1996. Vol. 37, N 1. P. 1-202.
[3] E.B. CrenanoB, Memoosl 6bicOKOUYBCMBUMENBHO20 24308020 AHAIU3A
MOJIEKYNI-OUOMAPKEPO8 8 UCCAe008AHUAX BblObIXAEMO20 6030yXa, Tpynbl
uHcturyta O6ment puzuku um. A.M. [Ipoxoposa, Tom 61 (2005)
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COBPEMEHHBIE MOJAXO/Ibl K UCCJIAEJIOBAHUIO OTHOILIEHUI
ITAPA3UT-XO34AUH B CUCTEME «IIPUPOJAHOTPAHCI'EHHOE
PACTEHUE/MUKPOMMLET»

N3ydeHne B3aMMOOTHOIIEHUN HAa KJIETOYHOM YpPOBHE B CHUCTEME «pacTe-
HUe-(QUTONMATOTeH» UMEET BaXKHOE MPUKIIAHOE 3HAUCHUE, TaK KaK MO3BOJISIET C
OJIHOM CTOpPOHBI MPOTHO3UPOBATH Pa3BUTUE OOJIE3HEU, BHI3BIBAEMBIX(DUTOIATO-
reHamMu, ¢ JIpyroil — oueHuBath 3(G()EKTUBHOCTh OUOIOTMYECKUX AareHTOB,
NEPCIIEKTUBHBIX B 3alUTE PACTECHUM, U YKOJIOTHYECKHE pUCKH [2, 4]. bosee To-
IO BBISIBJIEHUE OCOOCHHOCTEW MaToreHes3a, B COYETAHWU C COBPEMEHHBIMH Me-
TOAAMU MOJIEKYJISIPHO-OMOJIOTUUECKOTO aHAIN3a, a Takxke OMoumH(OpMaImoH-
HBIMU TEXHOJIOTHSIMH, TMO3BOJISIET pellaTh (PyHIAaMeHTaJbHbIE MPOOJEMbI MO-
HUMaHUSI IMyTeN HBOIOIUU U YKOJOTHYECKUX CBA3EH MEXAY pazIuIHBIMHU (Pu-
JOT€HETUYECKUMU TPYNIUPOBKAMU PACTEHUM-X034€B U MX MaTOTeHOB. Tpaau-
[IMOHHO TMOJO0OHBIE MCCIIEIOBAHUS MPOBOJSATCA C MOMOIIBIO COBMECTHOTO HC-
M0JIb30BAHUS CBETOBOW M CKAHHMPYIOIIEH MHUKPOCKOIHH, 3a4acTyl0 TpeOyrole-
r0 MHOT'O3TAlHON MOJTOTOBKH, YTO OTPAHUYMBAET BO3MOXKHOCTH OBICTPOTO
aHajm3a 0oJIBIIOro KojinuecTBa 00pasios [1, 3].B Toxe Bpems MUKpOCKOIHYE-
ckue rpudsl B YD-crnektpe o0naaaroT aBTO(IyopecleHIIneil. DTo /1aeT BO3-
MOXHOCTb, JIJII UCCIEAOBAHUSI TPEXMEPHON TOHKOW CTPYKTYpPhl MUKPOMUIIETA
B TIATOTE€HE3e, MPUMEHSITh KOH(MOKAIbHBIA Ja3epHbI MuKpockon Leica DM
2500, B 4aCTHOCTHM MUKPOCKOMUPOBATH 00pa3iibl (KaK CBEXKHUE, TaK U (PUKCHUPO-
BaHHbIC) B JUHAMUKE IOCJIE WHOKYJSILUUA PACTEHUS MATON€HOM, MUHYS OOJIb-
IIYI0 YacTh 3TaloB MOJArOTOBKM NpoO (B 4aCTHOCTH OKpamiuBaHusi). B cBOO
ouepeqb BO3MOKHOCTH CEKBEHAaTOpa HOBOro mokoJjieHuss Roche Junior moryr
OBITh UCITOJIb30BAaHBI JJIsI BBISBICHUS BHYTPUIIOMYJISIIITUOHHBIX TOTUMOPHHU3MOB
pPACTEHUI-X035€B 1 MUKPOMULIETOB. Takum 00pa3oM, IPUMEHEHHE 3TOr0 000-
PYIOBaHMS MO3BOJISIET CO3/1aTh YHUKAJIBbHBIA MAcCUB JAHHBIX st OMOMHGOP-
MallIOHHOTO aHaJIN3a.

Pabota BeImosHeHa npu noaueprkke rpanta CII6IY 0.37.526.2013 Ha 6aze
LKII «Xpomacy n «Pa3zButre MONEKYISPHBIX U KIIETOYHBIX TEXHOJIOTHUI)
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BO3MOKHOCTH ITPUMEHEHHW S AJIMA30IIOAOBHbIX
HHOKPBITUHU B TPABMATOJIOI'MX U OPTOIIE NN

AKTYaJIbHOCTb. bHONOrnyeckass COBMECTUMOCTh UMIUIAHTUPYEMBIX Ma-
TE€PUAJIOB BO MHOTOM OINPEENsET yCHeX ONEPaTUBHOIO BMEIIATEIbCTBA, Kaue-
CTBO W3HM NALMEHTa U MEIUKO-COLMAIBHBIANIPOTrHO3. L{enp necneqoBanus —
B DKCIIEPUMEHTAJIbHBIX YCIOBUSIX U3YUYUTh PEAKIIMI0 KOCTHOW M MSTKUX TKaHEH
Ha WMIUIAHTAIMIO TUTAHOBBIX 00Pa3lOB C Pa3IUYHBIMU aIMa30M0A00HBIMU T10-
KPBITHUSIMU.

Marepuajibl 1 MeTOAbI MCCIAEA0BAHUS. DKCIIEPUMEHT BBINOJHEH Ha 14
Kpbicax-camiiax Juauu Bucrap (m=180-220 rp.). Bcem XKMBOTHBIM OBLIO BbI-
MOJIHEHO OINEPaTUBHOE BMEMIATENBCTBO 110 UMIUIAHTALIMM UCCIEAYEMBIX 00pa3-
11oB 1o Hapko3oM (ketamine-xylazine-acepromazine 55.6, 5.5 u 1.1 mr/kr, co-
OTBETCTBEHHO, BHYTPUOPIOMIMHHO).MeTO0M BXKHUBJIEHUS OBLJIO BHIOpAHO IIO-
IpyXeHHEe UMILUIAHTaTa B 3apaHee CMOACIUPOBAHHBIN KOPHITOOOPa3HBIN neeKT
Ha JIOp3ajJbHOM TMOBEPXHOCTHM TEMEHHOW KOCTHU OJIKe K €€ veuryiyaromy
Kparo.

OKcnepyUMeHTalbHbIE )KMBOTHBIE ObUIM pa3/iesIeHbl Ha TPYIIbI B COOTBET-
cTBUM ¢ umIiuiantupyeMbiMu oopasuamu: Ti BT 1-0 (n= 2); Ti+DLC (n=2); Ti
okcuaupoBanHeiii (n=2); Ti+DLC+1,9%Ag (n=2); Ti+DLC+3,8%Ag (n=2);
Ti+DLC+6,95%Ag (n=2); koHTpoabHas TpyIa (n=2) — J0KHO ONEepPUPOBaH-
HBIE KPBICHI.

Uepes 182 gHs mocie MMIUIAHTAIlMM BCE JKMBOTHBIE ObUIM MOJBEPKEHBI
JEKanuTali. 3aTeM Oblla OCYIIECTBIEHAa PEBU3HUS OOJACTH HMMIUIAHTAI[UU
(TeMeHHast KOCTh) U 3a00pMSTKUX U KOCTHBIX TKaHEW, KOHTAKTUPYIOLIUX C UM-
IUTAHTaTOM, JIJISl THCTOJIOTUYECKOTO HCCIIEIOBAHMUS.

Pe3yabTaTrsl n 00cyxaenne. Ha oCHOBaHMM MMOTYyYEHHBIX ONUCAHUN THC-
TOJIOTMYECKUX IPENapaToB MOYKHO 3aKJIIOUYHUTh, YTO UMIUIAHTALUS TUTAHOBBIX
00pa3loB ¢ Pa3IMUHBIMHU MOKPHITUSAMH Ha OCHOBE aJIMa30M0I00HOI0 yriepojaa
HE SABJISUIACH YCJIOBUEM IS PAa3BUTHUSl BOCHAIMTENBHON PEAKIMU BOKPYT HM-
IUTaHTaTa B OTAAJICHHOM Teprojie. MOXKHO TaKkkKe MPENoJIONKUTh, YTO TUTAHO-
BbIE 00pa3Ibl C aJIMA30MOJ00OHBIMU MOKPBITUAMHU, JOMUPOBAHHBIMU YaCTUIIAMU
cepeOpa, 3a cueT aHTUOAKTepUATIbHBIX CBOWCTB MOCIEAHUX MUMEIOT MpEeUuMyIIe-
CTBO O OHMOJOTMYECKOW COBMECTUMOCTH B YCJIOBHUSX MOBBIIMIEHHOIO PHUCKA
BO3HUKHOBEHHS] THOMHBIX OCJIOKHECHUMU.
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YJIBTPACTPYKTYPHAS OPITAHU3AIIUA IMT'NIUA ITIOJIUXET
HA INTPUMEPE PLATYNEREIS DUMERILII

CornacHo KJIaCCUYECKUM IMPEACTABICHUAM, NMUTHUINN TOJUXET SIBISETCS
HECETMEHTapHBIM 00pa3oBaHHWEM, OJHAKO HEKOTOPHIE aBTOPHI HA3BIBAIOT IMHUTH-
AN TIOCJIETHUM CETMEHTOM TEJa YEPBs, HUKAK HE apTYMEHTUPYS JaHHYIO TOY-
Ky 3penus [1,4,5]. B nutepaType uMeroTCs JUIb OTPHIBOYHBIE CBEICHBS 00 Op-
TaHU3AIMU TTUTUIUS TTOJIUXET, Yallle BCEro, OTPAHUYEHHBIE ONMKMCAHUEM BHEIII-
HEro cTpoeHus. Panee B muruanu Hepeuau] Obljia 0OHApYKEHA CIIOXKHO YCTPO-
€HHasi HEpBHAs CUCTEMa U MYCK,yJaTypa, a TaKKe MOJI0CTh, OJ00Has 11eJIOMHU-
yeckou [2,3]. i BBIACHEHUS! IPUPOABI TAHHOW MOJIOCTA U YTOUHEHHSI TOHKO-
r0 CTPOCHUSI MUTUANS, HAMU ObUIO MNPEANPUHSTO YIBTPACTPYKTYPHOE UCCIIEO-
BaHue nuruaus Platynereis dumerilii. beimn WCmoOab30BaHbBl METOIbI CKaHHM-
PYIOLIEN 3JIEKTPOHHOM MHUKPOCKOIHMH, TPAHCMHUCCUOHHOU AJIEKTPOHOW MHUKPO-
CKOTNIMU U METOJbI U3TOTOBJICHUSI TPEXMEPHBIX PEKOHCTPYKIUN MO CEPUSIM TO-
JYTOHKUX CPE30B C UCMob3oBaHueM nporpamm Fiji u Imod.

Crpoenue nuruausi P. dumerilii He COOTBETCTBYET KJIACCUYECKUM TIPE-
CTaBJICHUSIM O CTPOCHUU NMUTUIUS NOJNXeT. B HeM oOHapykeHa XOpOILO BbI-
pakeHHasl MOJI0CTh, KOTOpasi 00J1a1aeT COOCTBEHHON KJIETOYHOW BBICTUIIKON U
HE CBSI3aHHA C [IEJIOMUYECKUMU MOJIOCTAMHU TYJOBUIIHBIX CETMEHTOB. BhICTHITIKA
MOJIOCTH TIPEJICTABISIET COOOM MHUOAIUTEIINM, COOTBETCTBYIOIIHUMA 11O CTPOCHHIO
BBICTUJIKE II€JIOMOB TYJIOBHIIIHBIX CETMEHTOB TMOJUXET. Takum oOpa3oMm mo-
JOCTh TUTHAUS MOXET OBITh OXapaKTepH30BaHA KaK MUTHAHAILHBINA IEJIOM.
CTtpoeHre MOKPOBHOTO U KHIIIEYHOTO AIUTENUS CX0KE CO CTPOCHUEM SUTEIIN-
€B TYJIOBUIIHBIX CETMEHTOB.

B crpoenunu nurunusa P. dumerilii 0OHapy>KMBaIOTCSI KaK 4e€pPThI CXOJICTBA,
TaK ¥ CYHIECTBECHHBIC OTJIIMYMS OT CTPOEHHUS TYJOBHUIIHBIX CETMEHTOB. Bo3-
MOXKHO, IIEJIOM MUTHUINS CPOPMHUPOBAICS HE3aBUCHMO OT I[€JIOMOB TYJIOBHIII-
HBIX CETMEHTOB B CBSI3M C HEOOXOIMMOCTBIO B THpOCKeneTe. Takke MOKHO
clenaTh MPEAnojoKeHrue, 4To B coctaB nuruaust P. dumerilii BXOAUT CUIIBHO
peIyUHPOBAHHBIN TYJIOBUILHBIN CETMEHT.
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NCCIEAOBAHME ITOTEHLHUUPYIOHINX
MMPOTUBOOITYXOJEBBIX CBOUCTB ®YJIJIEPEHOB

AKTyanbHOcTh. COBpEMEHHAsl MEJIMIIMHA UCIBITHIBAET HEOOXOAMMOCTh B HO-
BbIX OMOJIOTMYECKH aKTHBHBIX M OMOJOTMYECKHM COBMECTHUMBIX Marepuanax u cyo-
cTaHuMsAX. B aTom acniekte 0coOblil HHTEpEeC NPEACTABIAIOT (YJIEpEHbl, COUETaHHOE
NpPUMEHEHUE KOTOPHIX C aKTUBHBIMU CYOCTAHIIMSIMU TIPEICTABIAECT OCOOBIN MHTEpEC
JUTSI METUIIMHBI, TaK KaK OTMEUEHA WX MOTCHIUPYIOIIasi CHOCOOHOCTD.

Heabp padoTrbl — HccaeaoBaTh NPEAIOIAra€Mblil NOTEHUIUPYOUUN TPOTUBO-
omyxoJieBblil 3pPexT (yuiepeHa B OTHOMICHUH aCIUTHOW KapIMHOMBI Dpiiuxa MpH
COUYETAaHHOM BBEJICHUHU C LUCILJIATUHOM.

MarepuaJjbl U MeToaAbl HccaenoBanus. Meimiam nmuaun Af (n=44, m=20 rp.)
OPUBUBAIM ACUUTHYIO KaplLMHOMY Opiuxa BHYTpUOpHOIIMHHO B 00beme 1,0 MulH.
KJIETOK/MBIIIIb.

[Tocne mpuBUBKU BBOAWIIM HCCIEeyeMble pacTBOpbl: 1 rpymme mblmei (n=11)
Beojuin 0,2 mur mucruiatuHa (0,5mr/min); 2 rpynmne meimei (n=11) Broaunu 0,2 mi
mucrutatuda (0,5mr/mon) B komOuHauu ¢ 0,2 mu 0,0247% pactBopa Qysuiepena; 3
rpynmna meimed (n=11) — KOHTpoJIbHAsI, BBEJCHHUS PACTBOPOB HE MPOU3BOAMIIU; 4
rpynma Meient (n=11) — uzonuposanHoe BBeaenue 0,2 mi 0,0247% pactBopa Qyi-
nepeHa. Bece BBeleHHS] POU3BOIUIN TPEXKPATHO C MEPEPHIBOM B JIBa JIHSI.

Pe3yabTaThl u uX 00cyxaenue. [Ipyu BeIBeIeHHN MbIIIEH U3 OMbITA OLEHUBAIH
00BeM acuuTa U MPOBOJUIIM MOACUYET OIMYXOJIEBBIX KIETOK B Kamepe ['opsieBa. B koH-
tponbHOU rpymnmne Ned y 10 mpimeit uz 11 6p1 acuut (cpenuuit o0vem 1,9 M) co
CpeIHel KOHIICHTpaIen omyxoJieBbix KiaeTok 351 358 350 ki./min. B koHTpopHOM
rpynme Ne3 y 9 mpimeit u3 11 Obut acuut (cpeanuit oobem 1,8 mut) co cpenHel KOH-
HeHTpanueit onyxonesbix kietok 338 281 250 ki./mi. B rpynne ¢ nu3oaupoBaHHBIM
BBegeHueM nucruiatuHa (Nel) y 2 mermeit (18,2%) u3 11 6bu1 acuut (cpennuii oobem
1,5 mi) co cpemHedt KoHIEHTpalen omyxoyieBeix kietok 110 937 500 xi./miu. B
TPYIINE MbIIIeH, MoJy4YaBiliedl MUCIUVIATUH B KOMOMHAUMHU ¢ (yssiepeHom (Ne2),
ACHMTHYECKOH KMIKOCTH He 00Hapy:KeHO Yy 11 u3 11 Mbiieil.

BeiBoabl. Ha OCHOBaHMM MOJIyYEHHBIX PE3YJIBTATOB MOXKHO 3aKIIOUHUTh, YTO
UCClIelyeMblil (pyiiepeH 3HAYUTENbHO YCHJIMBAET INPOTHUBOOITYXOJEBOE JACHCTBHE
UCIUIATUHA, YTO JIEJA€T €ro MEpPCIEeKTUBHBIM IS JAAIbHEHIIEro HCCIEeI0BaHUs U
NPUMEHEHUS B IPAKTUYECKOM 3APABOOXPAHEHUH.
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U3YUYEHUE PACIIPOCTPAHEHUS MTATOI'EHHBIX IITAMMOB
ATPOBAKTEPUM HA TEPPUTOPHUU EBPOIIEMCKOMN YACTU P

ArpobakTepun — poJi MOYBEHHBIX OakTepuil U3 cemeiictBa Rhizobiaceae.
[TaTorenHbie mTaMMbl arpodakTepuii 00Jamal0T CIIOCOOHOCTBhIO K TpaHcdop-
MallMi PACTUTENIbHBIX KJIETOK CBOMM TeHeTtmueckuM matepuaiom (T-JIHK),
BBI3BIBAsI 32 CYET ATOTO 3a00JIEBaHUS Y HECKOJBKO COTEH BUIOB JIBYIOJIbHBIX
pacTeHuil, B T.4. MPOMBIIIJIEHHO 3HAYMMBIX PO30LBETHBIX (SI0JIOHU, BUIIIHH,
rpyun) u BuHorpan [1]. HecMoTpst Ha BecbMa BBICOKYIO 3HAYUMOCTh arpooax-
TEpUN Kak IMaToreHa, CBEICHHUS O TreorpauueckoM paclpoCTPaHEHUH HX
IITAMMOB HOCST OTPBIBOUHBIA XapakTep, 0 MHOTUM PErHOHaM U BOBCE OTCYT-
CTBYIOT [2]. 3agaueid paOOThl SBISJIOCH W3YUYEHUE PACTIPOCTPAHEHUS MATOTEH-
HBIX IITAMMOB arpoOakTepuil B MpejieNiax 3amajHbIX 00JIacTell eBpOINeicKou
yactu Poccun.

B xone moneBsix paboT coOpano 217 00pa3IoB MOYBBI M PACTUTEIBHBIX
TkaHeil. Heckonpko obpasmnos Takxke momydeHo n3 CK3HUU camoBoacTBa u
BuHorpaaapcta, MCX Kpeima u u3 OOO «HoBropoackue terauubb». s ne-
TEKIMH MaTOTeHHBIX IITAMMOB U UX WJECHTU(DHUKAIUYA TPUMEHSIIN paHee pa3pa-
OOTaHHYIO TECT-CUCTEMY JJIsl TIOMCKa arpoOakTepuid U HaOOp BHOBBL pa3pado-
TaHHBIX TECT-CUCTEM, OCHOBaHHbIX Ha [IL[P B pexume peanbHOrO BPEMEHHU.
[TocranoBky peakuuii mpousBoauiu B npudope «CFX-96y, Takke UCIoab30Ba-
JU CEKBEHUPOBAHUE TAKCOHOMHUYECKH 3HAYMMBIX PAOHOB C MOMOIIBIO CEKBE-
Hatopa «ABI Prism 310» PIl «Pa3Butue mMonekyasipHbIX U KJIETOUYHBIX TEXHO-
JIOTUI.

B marepuane, coOpaHHOM B MPUPOJHBIX IKOCUCTEMAX, MATOTEHHBIX arpo-
OakTepuil oOHapyxkeHO He Obuto. IlaToreHHple MITaMMbl arpoOaKkTepuil ObLIU
oOHapy>keHbl B MaTepuaie, nepeganiom u3 OO0 «HoBropojackue TEIrIUIb,
pPUYEM IO pe3yJibTaTaM CEKBEHUPOBAHMUS BBISIBIICHO, YTO PACTCHUS 3apaKEHBI
1a00paTOPHBIM IITAMMOM arpoOakTepuil A.rhizogenes A4, KOTOpPbIM, MO BCeEH
BUJIMMOCTH, OBLT 3apakeH MOCagouHbli MaTepuan. Hamuume arpobakrtepuil B
arpoleHo3ax MpU OTCYTCTBUU HUX B MPUPOJHBIX SKOCUCTEMAX MOXKET CBHJIE-
TEJIbCTBOBATh O TOM, YTO OCHOBHBIM HCTOYHUKOM HH(EKIMU SBISETCS MOCa-
JIOYHBIN MaTepual, B T.4. 3apyOEKHbBIN U U3 IPYTUX PETUOHOB.

PaGora BbIOJIHEHA B paMKax  MEXIUCIUIUIMHAPHOTO  IMPOEKTa
0.37.526.2013 u npoekta 1.39.315.2014 ¢ ucnonap3oBaHueM 000pPYIOBaHUS pe-
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cypcHoro nentpa CIIOI'Y «Pa3BuTue MOJIEKYJISPHBIX U KJIETOYHBIX TE€XHOJIO-
rui» 3a cuet cpenctB Temaruueckoro miana HUP CII6TY Ne 0.37.87.2011

Jumepamypa
[1] 4. Jlanak, K. lInmko, I'. Banek, Amac b6onesneti u apeoumerneti nio0osbulx,
S200HbIX, 080WHBIX KYyIbmyp u sunocpaoa,bparucnasa: [Ipupona, 1972, 58 c.
[2]C.S. Nautiyal, P. Dion,Applied And Environmental Microbiology, 56, (8),
2576-2579 (1990)
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KOMIVIEKCHOE UCITIOJIb30OBAHUE METOAOB YYETA
I'EHOMHOU HECTABMJIBHOCTH Y JIOMOBOU MbILIN.

AHann3 cTaOMIBHOCTH T'€HOMA SIBIISIETCS Ba)KHOU 3agadeil, Kak B 00JacTH
byHIaMEHTaIbHON OMOJIOTUHU, TaK U MPHU MPOBEJACHUU MPAKTUYECKUX OHOMeE-
TUIMHCKHUX UCcaeaoBanui. Ha ceromusimmauii 1eHsb pa3paboTaH ekl psl Me-
TOAOB M3YYalOIIMX Pa3JIMYHbIE ACMEKThl U3MEHEHUW T€HOMa. 3a4acTyro MpH
IIPOBEICHNE TEHOTOKCUKOJIOTMYECKUX HCCIEAOBaHUN TpeOyeTcs MNOoydYeHHe
JeTaIbHOM KapTUHBI BIMSHUS BEIIECTB Ha CTaOMIBHOCTh TeHoMa. B atux ciy-
yasx MpuOErarT K UCHOJIb30BAHUI0 KOMOUHAIIMU PAa3IUYHBIX METOAUK. B ya-
CTHOCTH, eclii TpedyeTcs npoBepka 3pPekTa NOTEHIIUATIBHOTO TeHOTOKCUKAHTA
Ha mukponoBpexacHus JJHK u makponoBpexaeHuss XpoMOCOM MOIXOAUT CO-
BMECTHOE HCIOJb30BaHue meroga JJHK — xomer n merona ydyera XpoMoCcoOM-
HBIX a0eppaiuii. BaxHO OTMETHTH, UTO UCIIOJIH30BAHUE PA3IUYHBIX BapHaIuil
JAHHBIX METOJIOB MO3BOJISIET 3HAYUTEIIBHO PACIIUPUTH CIEKTP aHAIU3UPYEMBIX
HapYIIEHUN U BHIWICHUTh KOHKPETHBIE THUITBI 3(PDEKTOPHBIX OBPEKICHUM.

BbIIensAOT 1BE OCHOBHBIE Pa3HOBHIHOCTH METOJOB YY€Ta XPOMOCOMHBIX
abepparuii: Metodasubiii U aHa-tenodasupiii. Metadaszueiii meToa Oosee ne-
TaJbHO HU3yYaeT CTPYKTYPHBIE OCOOCHHOCTH XPOMOCOMHBIX MEPECTPOEK, MPHU
ATOM TpeOyeT BBEeACHUS OJIOKATOPOB KJIETOYHOTO IMKJIA, KOTOPbIE CaMU SIBJIS-
eTcsi MyTareHaMu. AHa-Teso(a3Hblii METO/ MO3BOJISIET BBISIBUTH 0OJIE€ IIUPO-
KU JUana3oH HapyIIeHUH, TMOCKOJBbKY MPUPOI0oN GopMUpoBaHUsS HaOIrOae-
MBIX HapyIieHu# (MOCTBI, (PparMEHThl U OTCTABIIHNE XPOMOCOMBI) MOTYT SIB-
JSATHCS. HE TOJBKO U3MEHEHUS B CTPYKTYpPE XPOMOCOM, HO M HapyILICHUS] LIUTO-
CKeJIeTa.

Meron JHK komeT mo3BoisieT perucTpupoBaTh MIUPOKUNA CIEKTP MOBpE-
waenuit JIHK (ogHOHUTEBBIE U IBYHUTEBBIE PA3PBIBbI, IEPEKPECTHHIE CIIUBKH,
IeJ104eNa0uIbHbIEC CAaliThl) B OJIMHOYHBIX KJIETKAaX BHE 3aBUCUMOCTU OT CTaJIUU
KJIETOYHOTO LIMKJIA.

[Ipu mpoBeneH KOMILJIEKCHOBO MCCIIEAOBaHUSI MyTareHHOCTH (epoMOHa
2,5-auMeTuiInpasuHa, ObII0 00OHAPYKEHO, YTO MCIOIb30BAHUE JAHHBIX METO-
JIOB MO3BOJISIET MOJIyYaTh COTJACOBAHHBIE PE3YJIBTATHI, P 3TOM MOBPEKICHHUS
BbIsiBIIsIeMble MeTosioM JIHK-komeT dhopmMupyroTcst paHbllle, HEXEIH XPOMO-
COMHBIE TIEPECTPONKH, BBISIBIIIEMbIE aHA-TeI0(ha3HbEIM METOJIOM aHaJK3a.
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AUHAMMUKA KVIETOYHOI'O HUKJIA MESEHXWMHBIX U
IMBPUOHAJIBHBIX CTBOJIOBbBIX KJNIETOK YEJIOBEKA IO/
BJIUAHUEM AKTUBHbBIX ®OPM KHCJIOPOJA

AxtuBHbIe (hopMbl kuciaopoaa (ADK) y4acTBYIOT B peryisiiuu KJIETOYHOMN
nposndepanuu, BeIcTynas meauaropamu (hochopuiiupoBanusi 1 yOMKBUTUHHU-
POBaHMS KIFOUEBBIX MOJEKYJ KieTouHoro mukia [Verbon et al., 2012]. Ons
¢bubpo61acToB M TpaHCPOPMUPOBAHHBIX KJIETOK YEIOBEKA M MBIIIN MMOKA3aHO,
yTO Ha mo3aHed (G; cTaguu UKIa HAaOI0AAeTCs TIOBBIIIEHNE YPOBHS SHOTEH-
HbIX ADK, KOTOpPHBIN JOCTUTAaeT MakKCUMyMa Ha rpaHuiie Mmexay Gy u S dazoi,
00paboTKa KJIETOK aHTUOKCHUJIAHTAMU MPUBOJIUT K OCTAHOBKE KJIETOYHOTO ITUK-
na Ha rpanunie G,—S.Monekynsipabiii ananu3 [Havens et al., 2006] noxkazan,
YTO apecT KJIETOYHOIO IIMKja, OOYCIOBJICHHBIN JIEMCTBUEM aHTHOKCHIAHTOB,
BBI3BAH HECIOCOOHOCTHIO KJIETOK HAKOMUThH IUKIUHBI-A, YOUKBUTHUHHPYEMbIC
APC/C xomIuiekcom, KOTOPBI B OOBIYHBIX YCIOBHUSX UHAKTUBUPYETCS B MO3]I-
Hert Gidaze nuxna. [enpio nanHol padoThl ObLIO0 M3y4YnTh BiusHue ADK Ha
muHaMuKy G;—S mepexoja B ME3EHXUMHBIX M 3MOPHOHAJIBHBIX CTBOJIOBBIX
KJIETKAaX 4esloBeKa. DKCIIEPUMEHTHI C CHHXPOHHBIMU KyibTypamu >MCK moka-
3aJIM TocJieioBaTelbHOE TOBbIIeHHe YpoBHs ADK, mpexamiecTByroiiee nepe-
xony B S a3y kieroyHoro 1ukia. OOpaboTka aHTHOKCHUJIAHTaMU TIpUBENia K
CHIDKEHUIO SHJ0TeHHOTO ypoBHSI ADK, u 610kupoBanuio Ha TpaHulle S ¢assbl.
HccnenoBanue cuaxpoHHbIX KyJbTyp DCK He mokazann AJOCTOBEPHOTO M3MeE-
HeHus ypoBHs ADK Ha npoTsKeHUH KIeTouHOTo 1ukia.O0padoTka aHTHOKCH-
JaHTaMH npuBoauia K G; apecTy KIETOYHOIO IUKIA KaK CUHXPOHHBIX, TaK H
acuHxpoHHbIX KynbTyp DCK. Takum 00pa3om, HalIM 3KCIEPUMEHTHIIOKA3bI-
BatoT BiMsiHue ADK Ha TUHAMUKY KJIETOYHOTO IMKJIa CTBOJIOBBIX KJIETOK 4e-
JIOBEKa.

Jumepamypa
[1] Verbon EHI1, Post JA, Boonstra J., The influence of reactive oxygen species
on cell cycle progression in mammalian cells. Gene. 2012 Dec 10, 511(1):1-6.
[2] Havens CG1, Ho A, Yoshioka N, Dowdy SF., Regulation of late G1/S phase
transition and APC Cdhl by reactive oxygen species. Mol Cell Biol. 2006
Jun;26(12):4701-11.
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OCOBEHHOCTHU HEUPOT'EHE3A NYMPHON BREVIROSTRE
(CHELICERATA, PYCNOGONIDA)

Hetiporenes psana aprponon (Euchelicerata, «Myriopoda») TecHO cBs3aH ¢
(YHKIIMOHMPOBAHUEM TAPHBIX HEUPOIKTOJAEPMATBLHBIX 3a4aTKOB (BEHTPAIBHBIX
opraHoB). OJIHaKO TOJIBKO B OJHOW padOTe MPOJIEMOHCTPUPOBAHBI aHAJIOTHWY-
HBIE ITPOLIECCHI I OJHOIO M3 BUJOB NMHUKHOTOHWI. Llenp HacTosmei padoTbl
— PEKOHCTPYUpOBaTh Mpolecc (POPMUPOBAHMSI CETMEHTApPHBIX TaHIJIMEB
OpIOITHOM HEPBHOW IIEMOYKHU y mpeactaButene Nymphon brevirostre. Hamu
OBLIIM UCIIOJIb30BAHBI METO/IbI TPAHCMUCCUOHHOM 3JIEKTPOHHON MUKPOCKOIHUH U
UMMYHOIIUTOXUMHH (OKpacka aHTUTENIaMH K aleTUIMPOBAaHHOMY ayb(da-
TyOynuny). Ilpouecc dbopmupoBaHusi CErMEHTAPHBIX TaHIJIUEB BKIOYaeT 4
stamna: (1) popMupoBaHue JOKATLHOTO MAPHOTO YTOJIIEHUSI TOKPOBOB — COO-
CTBEHHO BEHTpabHbIX OopraHoB (nanee — BO); (2) akTtuBHas mposudepanus
kiaeTtok BO u Bbicenenust OyAyuIux HEWPOHOB M KIIETOK TIMU, 000COOJIeHHE
OPOBOASIIUX IyTEW: BHAYale — KOMUCCYpHBI, 3aTeM — KOHHEKTHBHI; (3) BO
yTPauMBaIOT CBSI3b C MOKPOBAMU JIUYMHKHU, HO TJIOTHO MPHUJIETAIOT K COOTBETCT-
BYIOILIEMY TaHIJIUIO U MPOJOJIKAIOT (GYyHKIIMOHUPOBATH; (4) MocTeneHHas pe-
30p6O1uss BO, ranrnuii npuHUMAaeT XapaKTepHbIA Aid Ae(PUHUTUBHOTO Opra-
HU3Ma BUJI.

Oco00e BHUMaHKE Mbl YIECIWIA TOHKOMY CTPOEHHUIO U aKTUBHOCTH KJIETOK
HEHPOHAJIBHOW JIMHUU NpU (HOPMUPOBAHUU TaHTIUA. bblIo mokaszaHo, 4To IS
kieTok BO xapakTepeH MOIIHBIA IIUTOCKEIET, OCHOBY KOTOPOTO COCTaBIISIFOT
TyOyJMHOBBIE MHKPOTPYOOuKkH. [1o700HBIE OCOOCHHOCTH HE XapaKTEpHBI HH
JUTSI KJIETOK MOKPOBOB, TpaHuyanmx ¢ BO, Hu 175 kiieTok (hopMupyromerocs
raumms (y»ke Bbleqmux u3 coctaBa BO), HU I KIETOK «IEPEXOIHOM 30-
HBD», PACIOJIOXKEHHON B popcanbHOM yudactke BO. Ha cepusax TOHKHX cpe3oB
HaM yJajgoch 3a(UKCUpOBaTh KJIETKH, nokuparmue BO noogmHouke u (op-
MUPYIOIIME MPHU 3TOM HEOOJbIINE MCEBIONOAUONOA00HBIE BBIPOCTHI, UTO CBU-
JETEeNbCTBYET O TOM, YTO KJIETKH aKTHUBHO MOKUAAIOT HEWPOIKTOJAEPMAIIbHBIHI
3a4aToK.
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MPUMEHEHUE HU®POBOI KANEJILHOM NP JJISI
OIPEJAEJEHUS AHEYILIOUAWU ¥V TPOXKKEN SACCHAROMYCES
CEREVISIAE.

HectabuibHOCTh T€HOMA, HaOJIOJaeMasi B PaKOBBIX KIIETKAX, 3a4acTylo
MPUBOJUT K H3MEHEHUIO 4YHCJIAa XpPOMOCOM - aHeymiouauu [l]. Jpoxoku
S.cerevisiae - ynoOHbBI MOJEBHBIN OOBEKT JIJISI M3YUEHUS BIMSHUS PA3TUIHBIX
(bakTOpOB, BBHI3BIBAIOIINX aHEYIUIOWIUIO. {151 OLIEHKH KOJIMYecTBa KOMUU Xpo-
MOCOM Y JPOXKKEN MPUMEHSAETCA LIEIbIN Psii METOJIOB: TPOTOYHAS IUTOMETPHS,
[P, onHako /isi MOBBIIICHUS] TOCTOBEPHOCTU MOJIYyYa€MbIX PE3YJIbTATOB MPHU-
XOJIUTCSl UCTIONIb30BaTh KOMOMHAIIMU 3TUX MeTOoN0B [2]. [ludpoBas kanenpHas
[TIIP (ddPCR) mo3BossieT MOoIy4YuTh PE3YIAbTaThl C BBICOKOW CTENEHBIO JOCTO-
BEpPHOCTU 0€3 MpUBJICUYCHUS JOMOJHUTEIBHBIX METOJOB. [[nsi mpoBegeHus
ddPCR wmbl ucnons3yem cucremy QX100 Droplet Digital PCR System (Bio-
rad), KoTopasi MO3BOJIAET OMNPEACIUTh KOJIMYECTBO KOMUN I'eHa ¢ TOYHOCTHIO
cooTHomeHus 1.2x. JIns anann3a ApoxKKEBOTr0 r€HOMa MbI UCMOJIb3YEM MO JBE
napbl mpaiiMepoB, CEIU(PUYHBIX K TPUIEHTPOMEPHBIM 00JaCTsIM KaXIou U3
16 xpomocoM Jipoxkei. B kauecTBe MOJ0KUTENHHOTO U OTPULIATEILHOTO KOH-
TPOJISI MBI UCTIOJIb3YyEM IITAMMBbI C U3BECTHOU TJIOUIHOCTHIO, KOJIMYECTBO XPO-
MOCOM oIlpeJieNiieM ¢ momolisio nporpammbl Quantasoft (Bio-rad). CornachHo
HalllUM W JINTEPATYPHBIM JIaHHBIM, aHEYIUIOWAUS MO Pa3HbIM XPOMOCOMaM Y
1a00pATOPHBIX IITAMMOB JIPOXIKEHN S.cerevisiae BCTpeUaeTcs 4aCTO U MOXKET
PUBOJNUTH K TIOSIBJICHUIO y TaKUX IITAMMOB aalTUBHOTO MPEUMYIIECTBA. ITO
UCCJIeIOBaHUE TPOBOJUTCS jabopaTopuel (PU3NOIOTHYECKON TEeHETHKU B CO-
TPYJHUYECTBE C PECYPCHBIM LIECHTPOM «Pa3BuTHE MOJNIEKYJISIPHBIX U KIETOYHBIX
TEXHOJIOTHI», KOTOphI npenocrasisger cucteMy QX100 Droplet Digital PCR
System.

JIumepamypa

[1] BA Weaver, DW Cleveland. Does aneuploidy cause cancer? Curr Opin Cell
Biol, 18:658—667 (2006)
[2] N Pavelka, G Rancati, J] Zhu,WD Bradford, A Saraf, L Florens, BW
Sanderson, GL Hattem, R Li. Aneuploidy confers quantitative proteome
changes and phenotypic variation in budding yeast. Nature, 468:321-325.
(2010)
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N3YYEHUE OPTAHU3AIINU THIAKOUJIHBIX MEMBPAH V JIBYX
®EHOTHUIIOB MYTAHTA STYMMEHS CHLORINA 3613 C
IMOMOIIBIO TPOCBEYNBAIOIIEN SJJEKTPOHHON

MHUKPOCKOININH

HccnegoBanu 3HaYeHUE U3MEHEHUN CTEXHOMETPUU IMHUTMEHT-OEIKOBBIX
KoMILiekcoB gorocunTeTnueckoro ammapara ([IBK @A) ana opranuzanuu Tu-
JaKOUIHBIX MeMOpaH U mojjaepkaHusi (OTOCUHTETUYECKON aKTUBHOCTU XJIO-
porutactoB [1]. O0bekTOM HCcienoBaHUs ObLI MyTaHT stameHs chlorina 3613
(clo-f2°°"7), ornmuarommiics pemykKimeil aHTEHHBIX KOMIUIEKCOB 00enx (hoTo-
cucteM. Panee HaMu mocpecTBOM 0COOOM TEXHUKHU BBIpAIIUBAHUS OBLI MOTY-
yeH (PeHOTHII 3TOr0 MyTaHTa ¢ HEOOBIYHO BHICOKMM YpOBHEM (hoTocHHTE3a. B
paMKax JaHHOM pabOThI MPOBOJIUINA CPABHUTEIbHBIE HCCIIEIOBAaHUS OpraHu3a-
IIUU XJIOPOIJIACTOB JIBYX (DEHOTUIIOB 3TOTO MYTaHTa C pa3HbIM ypOBHEM (poTo-
CUHTe3a. BHOXMMHYECKUMU METOJaMU Y BBICOKOTPOIYKTUBHOTO (EeHOTHUIIA
ObLIIO BBISIBIEHO HakoruieHHne MOHOMepHbIX (popm DC2 u yBenuueHue pasme-
poB manoii anteHHbl ®C2 Ha ¢oHE MOITHOTO OTCYTCTBHUS TJIaBHOW AHTEHHBI
®C2 myrtanta. C NOMOIIBIO METOJOB TPAHCMUCCUOHHOM AJIIEKTPOHHONW MHKPO-
CKOIIMH UCCIIEIOBAHO BIUSIHUE 3TUX U3MEHEHHI Ha apXUTEKTYPY THIIAKOUHBIX
MeMOpaH HUBBISIBIIEHBI Mopdosiornueckue npuzHaku ctadunnzauuullbK ®A B
MeMOpaHaxX BBICOKOTIPOIYKTUBHOTO (heHOTUIa MyTaHTa. B kieTkax mezoduiiia
3TOr0 (heHOTHUIIa ObUTH TTOKA3aHbI JIBE MOMYJISIUNA XJIOPOIIACTOB: 1) ¢ HU3KUMU
rpaHaMy ¥ MHOTOYHMCIICHHBIMU CTPOMAJIBLHBIMHU THJIAKOUIAMH U 2) C pa3BUTON
MeMOpaHHOW CHUCTEMOM, BKJIIOYAIOUIEH MHOTOTHIIAKOMIHBIE TPaHbl C BBICOKOM
creneHpto cTakuHra. Mcenenosana gopma u pacnonoxenue [IBK @A na nepu-
MJIa3MaTUYECKON U HK30TUIa3MaTHYECKOW CTOPOHAaX IpaHalbHbIX MemMOpaH. Uc-
cinegoBanusi nojaepxanbl Poccuiickum HayunsiM ®@ongom (PH®), mpoekt
No14-16-00120. PaGoThl BBIMOJIHEHBI C HCHOJB30BAaHUEM OOOPYIOBaHUS pe-
CypcHOro I1eHTpa «Pa3BUTHE MOJIEKYJSIPHBIX M KIETOYHBIX TEXHOJIOTHI»
CIIoT'y.

Jumepamypa
[1] R. Nevo, D. Charuvi, O. Tsabari and Z. Reich Composition, architecture
and dynamics of the photosynthetic apparatus in higher plants, The Plant Jour-
nal (2012) 70, 157-176.
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HPUMEHEHUE METOJA AAEPHOI'O MATHUTHOI'O
PE3OHAHCA JJIsI U3YYEHUS BUOJIOTUYECKHNX TKAHEN

MeTon siAepHOr0 MarHUTHOTO PE30HAHCA JIaeT HaM BaXKHYIO0 MH(OPMAIUIO
KaK O MOJIEKYJISIPHOM CTPYKTYpE, TaK U €€ MOABUKHOCTH M O JBHKEHUU OT-
JETbHBIX MOJEKYJApHbIX (PparmenTax. Takas wHOpPMAIUS MOXET OBITh U3-
BJICYEHA U3 JaHHBIX 0 xumuueckux capurax 1H, 13C u u3 uccinenoBanus Bpe-
MEH CIIMH-PENIETOYHON U CIIUH-CIIMHOBOM penakcaruu Ty, T,, U3 saepHoro »¢-
dexkra Osepxaysepa. Bce 3T XapaKTepUCTUKH OMPENEHSIOTCS (PYHKIUSIMU
CHEKTPATBHBIX TUIOTHOCTEH (IYKTyUPYIOIIMX MArHUTHBIX U HEOJHOPOJHBIX
ANEKTPUYECKUN TOJENW B BEMIECTBE, KOTOPHIE HEMOCPEACTBEHHO CBA3aHBI CO
CTPYKTYPHBIMU IapaMETpaMH MOJIEKYJI U BPEMEHAMH KOPPEIALIMU MOJIEKYJISIp-
HOTO JBWKEHHS. Eciu B penakcanuio siiep BHOCST BKJIAJ HECKOJBKO THUIIOB
B3aUMOJEUCTBUI, TO MOTYT UMETh MECTO TAKXKE KOPPEIALMOHHBIE MEXaHU3MBbI
penakcanuu. Haubosiee mHTEepecHble NaHHBIE O JABUXKEHUU OTACIbHBIX (hpar-
MEHTOB MOT'YT ObITh IIOJIyY€HBI U3 pelakcalmoHHbIX gaHHbix CH, rpymim, koTo-
pPBIM B JIUTEpAType yAEISIETCs 00JIbIIIOE BHUMAHUE.

B nmanHoi#t pa®oTe ObLIM M3ydeHBI 00pa3Ilbl )KUPOBOM TKAHU C PA3TUYHBIM
conepxanueM aerrepust merogamu 1H, 13C u 2H AMP. U3mepenus: npoBou-
muchk Ha cnektpomerpe VARIAN 400MI't. KoppensimoHHble 3KCIIEPUMEHTBI
COSY (13C-1H) Obutu mpoBefieHbl Jijisi OTHECeHUsT curHaiioB. Ocoboe BHUMa-
Hue yaensnock n3ydeHutro 1H u 13C penakcanmn CH, rpynn ¢ Toukn 3peHus
ONPENEICHUSI MOJEIN BPAIATEIIbHOTO IBHMKEHHUS. /{711 BBIACHCHUS MEXaHWU3-
MOB 00MEHa MEX/y MPOTOHAMH U JEUTEPUEM MPHU MOBBIIIEHUH KOHIIEHTPAIUU
nenTepus B oopasnax osu1u mposeaeHsl dxkcnepumenTe NOESY. CtangaptHbie
METOJIMKA WHBEPCHUS-BOCCTAHOBIICHUE HCIOJIB30BAJINCh ISl M3MEPEHUS IMPO-
TOJIbHOM penakcanuu 1 Meibyna- ['una st u3MepeHus MomnepevyHon pesiak-
camuu 1H, 13C.

[IpenBapuTesbHbIE UCCIENOBAHUS MOKA3AIM, YTO '"H aMmP CIIEKTPBI BCEX
UCCIIEIOBAHHBIX 00Pa310B UMEIOT XapaKTEePHbIE MUKW, CBOMCTBEHHBIE KUPOBOU
TKaHU. B Haiem ucciegoBaHuu ObUIO MOJYyYE€HO, YTO MHTEHCUBHOCTH 1H cur-
HajoB, oTHeceHHBIX K CH, rpymmam, meHseTcss oT oOpasma k obpasity. boree
CYIIECTBEHHBIC PA3JINUUs B CTPYKTYpPE CIIEKTPOB OT Pa3HbIX 00pa3IloB HAOIIO-
natorcst B °C SIMP CIIeKTpax B 00JacTu CUTHAJIOB, oTHeceHHbIX K CH, rpyt-
aM.

JInst uHTEpIpeTaly pellaKCallMOHHBIX JTaHHBIX ObLJIa UCIIOJIb30BaHa MPe/i-
JI0’)K€Ha MOJIeJIb Ha OCHOBE oIlepaTopHOro dopmaiu3ma, B pamMKax KOTOPOM
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OBLJIM MCIIOJB30BAaHbl YPABHEHMUSI, ONUCHIBAIOIINE PEJIaKCAIlUI0 KaXKI0M KOMIIO-
HeHThl Tpuruieta 13C JAMP or CH2 rpynnel. beuin nmostyueHsl BbIpakeHUS 151
CKOPOCTE#l MPONONBHOM PeTaKCalliy KaxIoi JIMHHUM criekTpa supa C, cKa-
JSIPHO CBSI3aHHOW € JByMs MPOTOHAMH. B gaHHOW Monenu ObLIM yYTEHBI TPO-
IIECChl 0OMEHa, KOTOPhIE MOTYT BO3HHKHYTH MPH TMOBBIIICHUU KOHIIEHTPAIUU
JIEUTEpUSL.

JIns onvcaHus pa3IMuHbIX TUIIOB BHYTPEHHETO MOJIEKYJIIPHOTO JIBUKEHHS
UCIIOJIB30BAIMCh MOJIENIN JKECTKON MOJIEKYJIbI, BpallaTeIbHbIX MPBIKKOB B 00-
JACTH, OTPAHUYEHHOW HEKOTOPBIM yriioM. OyHKIWUH KOPPEISUUU IJIsl OIUCaA-
HUS MOJICKYJISIPHOTO JBUXKEHUSI ObUIH 3aJIaHbl B BUJIE CXOJISIIIIETOCS Psia.

3akiouenue.

HccnegoBanusi mokasajid, 4To oOpaslbl JKUPOBOM TKAHW MUMEIOT CYIIECT-
BEHHOE paslinuue B KoiudecTse U B noaBmxHocT CH, rpynm oOpa3uoB xupo-
BOM TKaHU. BpeMeHa penakcauuy KpailHUX KOMITIOHEHT pasindarorcsa 1 CH2
rpyi, Bxoasmux B 1enodky (CH2), 1 onuchIiBalOTCsl MOAEIbIO BpalaTeIbHbIX
IPBDKKOB B OIpaHMYE€HHON 00nacTu. 11oABM>KHOCTH IpyIIIl 3aBUCeNa OT COIEp-
JKaHUs JeuTepus B oOpasiie. B oOpasnax, KOHIIEHTpaLMs JSUTEPHUsi B KOTOPBIX
ob1a 1000ppm 1 5000ppm HabMIOAATHMCH OOMEHHBIE MPOIECCH MEXITY MPOTO-
Hamu 1H u neiirepuem 2D. bpiio momyueHo, 4To B 0OMEHHBIN TPOIIecC BOBJIE-
KATCs NPOTOHBI, HE TosbKO rpynn OH, Ho rpynmsr CH2.

JIumepamypa
[1] Ernst M., Ernst R. J.Magn.Reson. Heteronuclear dipolar cross-correlation
cross -relaxation for the investigation of side-chain motions. 1994, v. A 110, p.
202
[2] B. VogeliJ. Chem. Phys. 133, 014501 (2010);
[3] G. Lipari and A. Szabo, J. Am. Chem. Soc. 104, 4546 1982
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NCCIEAOBAHUME OBOJIOYKH IIBIVIBHEBBIX 3EPEH C
HOMOIBIO KOH®OKAJIBHOI'O JIASBEPHOI'O
CKAHUPYIOHIEI'O MUKPOCKOIIA (KJICM)

[ensmMu mpoBeneHHON paboThl ObUIO BBIsSIBICHHE Bo3MokHOcTel KJICM
U1l TATMHOMOP(QOJIOTUH U pa3paboTKa METOJAUKUA €€ MCIOJIb30BaHUs B Majlu-
HOJIOTUYECKUX HCCIIeNOBaHuAX. J[aHHBIM MeETOJa MpeACTaBISIETCS OCOOCHHO
NEPCIEKTUBHBIM U yIOOHBIM JJIs1 MAIMHOJIOTUYECKUX UCCIIeI0BaHMH, Oaroaa-
ps aBTOQIIYOPECIICHIIMH CIOPOTIOJICHHHHA, W3 KOTOPOTO COCTOUT O00JI0YKa
NBUIBIIEBOTO 3epHa. J[OMOJHUTENBHYIO IEHHOCTh METOY J00aBIsSE€T BO3MOXK-
HOCTh3-D-peKOHCTPYKIINM HCCIETOBAaHHBIX O0BEKTOB. Hamu wmcciiemoBaHbl
MBUTBIIEBBIC 3€pHA 9 BHJIOB CIEIYIOIIUXPOJAOB U3 PA3TUYHBIX CEMEUCTB TOJI0-
CEeMSHHBIX W  IIBETKOBBIX pacteHui: Acacia (Fabacea), Berberis
(Berberidaceae) Cedrus (Pinaceae), Euonymus (Celastraceae), Grossularia
(Grossulariaceae), Hibiscus (Malvaceae), Platycaria (Juglandaceae), Primula
(Primulaceae), Salsola (Chenopodiaceae). VI3yueHHbIE BUJIbI CYLIECTBEHHO OT-
JTUYAFOTCS TI0 MOP(OJIOTUN M CTPOSHHIO MBUTBIIEBBIX 3€PEH, YTO MO3BOJIUIIO YC-
TAHOBUTD, JUIsI U3YYCHHUS KaKUX MPU3HAKOB METOJ SBJsiETCS Hanbosiee UHQPOp-
MaTUBHBIM. [IbUTbIIEBBIE 3€pHA, 00pa0OTaHHBIEC IO CTAHIAPTHOMY AIllETOIU3HO-
MYy METOMY, 3aKJII0YaJIM B TJUIEPUH-KEJIaTHH, JIOTIOJTHUTEILHOE OKpAIlIUBaHUE
He npoBoAmwiock. CKaHMPOBAHHE BEJIOCh C UCIOJIb30BaHUWEM Jazepa 561 HM
npu o0bekTuBax X 40, x 63 u x 100 ¢ macnstHOM UMMepcuel. boito oOHapyxe-
HO, YTO MakKCUMyM (piryopecieHIIMu 000JIOYKHU MhUIBIIEBBIX 3€PEH BO3HHKAET
pu 610-690 um. [l 3-D peKOHCTpYKIIMH PACCTOSTHUE MEXKIY BUPTYaJIbHBIMU
cpezamu O0bU10 ycTaHoBiieHo 0,2-0,4 mxm. KJICM mo3BosisieT cocTaBUTh OoJiee
noipobHoe M MH(POPMATHBHOE, MO CPABHEHHUIO CO CBETOBOM MHKPOCKOIHEH,
OMHCaHUE 3epEeH, UCIONB3Ys TOT K€ TpemnapaTr. Mbpl MOJIyYHIn BO3MOXKHOCTH
UCCIICIOBAaHNUSI BHYTPEHHETO0 CTPOCHHUS MBUIBIIEBBIX 3€PEH, TETpaJ W TOJHA.
[TomyueHHbIe pe3yNbTaThl MO3BOJISIIOT YTOYHUTH XapaKTep AKTO- U IHIOAMEP-
Typ, 1 0oJiee TOYHO, 10 CPABHEHHUIO C KJIACCUYCCKUMH METOJIaMH, OINHCATh MX
pacnionoxxeHus. OJIHaKO MEJIKHUE JeTalld CTPOCHHUS IOBEPXHOCTU W TOHKAs
CTPYKTYpa 3K3WHBI JOCTYITHBI JJIsl M3yYCHHS TOJHKO C TTIOMOIIBIO dJIEKTPOHHOM
MHUKPOCKOITHH.

HccnenoBanusi mpoBOAWINCH, B I[eHTpe KOJUIEKTMBHOTO TOJb30BAaHUS
BMHPAH na KJICM LSM 780 (Carl Zeiss), mporpaMmMHoe oOecriedeHue Zen
2011.
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W3YUEHUE CEKPETOPHBIX CTPYKTYP PACTEHUM C
MMOMOLIBIO PASJIMYHBIX METOA0OB MUKPOCKOIINU

HccnenoBain cOCTaB CEKpeTa U YJIbTPACTPYKTYPY KIETOK CEKPETOPHBIX
KaHaJoB T10A0B Eleuterococcus senticosus (Araliaceae) u >XeI€3UCTBIX TPHU-
XOM, PacHOJIOKEHHBIX HAa MOBEPXHOCTH JIUCTHEB Y HECKOJbKUX BUIOB Cleome
(Cleomaceae).

['ucToxuMuyeckue TeCThl TOKa3ajlyd MPUCYTCTBUE TEPIICHOUJIOB, (iaBo-
HOHWJIOB M TOJIMCAXapUJIOB B CEKPETE€ Yy BCEX M3YUYEHHBIX BUI0B. Ha ypoBHe
AJIEKTPOHHOW MMKPOCKOIHMH BBISIBIEHO HECKOJIBKO MOP(OJOTMYECKUX THUIIOB
COJICP’)KMUMOTO KaHAJIOB MIONOB E. senticosus. KneTku, rpaHdvaiinue ¢ coaep-
XKUMBIM ONIPEACICHHON MOP(OJIOTUH, UMEIOT CBOM OCOOEHHOCTH YJIBTPACTPYK-
TYpbl, TAKXKE PA3IUYACTCS U CIIOCOO BBIBEJICHUS CEKpETa pa3HbIX MOpP(oJIOTru-
YECKUX THUIOB. DTO YKA3bIBAECT HA PA3JIMUMS B COCTABE CEKPETA KIETOK OJIHOTO
CEKpETOPHOI0 KaHaJIa.

Ha moBepxHOCTH Haa3eMHBIX OpraHoB pacTeHuil Cleome pacmoioxKeHbI
KEJIE3UCThIE TPUXOMBI HECKOJIBKMX Pa3JIMYHBIE IO CBOEH MOP(OJIOTHHU, CTPOE-
HUIO, COCTaBYy ceKpeTa.BhIsBieHa KOppemsius yIbTPaCTPYKTYPHBIX XapakKTe-
PUCTHUK CEKPETOPHBIX KJIETOK C COCTABOM CEKPETa JKEJIE30K. Y OJTHOTO U3 TUIIOB
KEJIE30K B 000JIOYKAX CEKPETOPHBIX KJIETOK OTMEYeHa MaKCHUMajbHasi UHTEH-
CUBHOCTh (hiryopecrieHinu B nipucytctBuu Naturstoff Reagent A Ha onrtuue-
CKHMX Cpe3ax, MOJYUYeHHBIX Ha KOH(GOKAIPHOM MHUKPOCKOIIE, YTO YKa3hIBaeT Ha
IPEUMYIIECTBEHHYIO JIOKATU3AINI0 TaM (DEHIIMPONaHOUI0B. DTO COBIMAIAET C
JAHHBIMU TPAHCMHUCCHUOHHOM 3JIEKTPOHHON MUKPOCKOIIMH.

Hcnonb30BaHWE COBPEMEHHBIX METOJOB CBETOBOM, DJIEKTPOHHOUW U KOH-
(bOKATbHON MUKPOCKOIIUHU MO3BOJISIET 0XapaKTepU30BaTh COCTaB CEKpETa, Mpo-
U3BOJAMMOIO HE TOJIBKO OT/EJIbHBIMU CEKPETOPHBIMU CTPYKTYpamu, HO U OT-
JETbHBIMU KJIETKaMU, U YCTAHOBUTH €r0 BHYTPUKJIETOUHYIO JTOKAJIU3AIIUIO0, TEM
CaMbIM YTOYHUTH POJIb KJIETOYHBIX KOMIIOHEHTOB B CHHTE3€ PA3JIMYHBIX COEIU-
HEHHW BTOPUYHOTO MeTaboIM3Ma.

UccnenoBanue noaaepkano rpantom PODU (12-04-01298) u npoBeaeHO
¢ ucnoias3oBanueM odopynoBanus PL] PMuKT CIIoI'Y.
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OINTUMM3AIINA YCJIOBUHA PASPYIIEHUA AMUJIOUIHBIX
OUBPUJLJI Sup3SNMp YJIBTPAZBYKOM

benok Sup35 B kietkax Apoxxken Saccharomyces cerevisiae y4aCTBYET B
KOHTpOJIE CHHTe3a OejKa, HO KPOME 3TOro, MpU MEepexojie B albTE€PHATUBHYIO
KoH(pOpMaIrio, MOXKET 00pa3oBbIBaTh MPUOH. bemok mpu 3ToM dopMupyeT
aMUJIOUJIHBIE arperaThl. DTOT (aKTOp BIOCIEICTBUU MOXET CTAOWUJIBLHO Mepe-
JaBaThbCsl B yepelie NMOKOJICHWM W BbI3BIBAET M3MEHEHHUS (PeHOTUIa KIIETOK.
YHHKanbHOW OCOOCHHOCTBHIO MPUOHOB SIBISETCS UX CHOCOOHOCTh WHIYIIUPO-
BaTh M3MEHEHUE YKJIAJKH KOHKPETHOro Oejika Mo «CBOeMy o0Opa3y U IOo-
ouro». CoriacHO COBPEMEHHBIM TMPEACTABICHUSIM, 3TO CBOMCTBO OMpPEAEIsAeTCS
HE MePBUYHON CTPYKTYpou Oelka, a ero KoHpopmalueu.

Jlnst psima SKCIEPUMEHTOB in VitroHEOOXOJUMO pa3pyllaTh arperaTsl
Sup35MNp 10 KOpOTKHX (HparMEeHTOB. Y TIOOHBIM METOAOM SBISETCS 00paboT-
Ka yJIbTPa3BYKOM, OJHAKO JAHHBIA MOAXOJ TpeOyeT nmoadopa ycnoBuil. Mimen-
HO Ha 3TO ObLJa HampapiieHa Haia pabdoTa. st 3Toro Mbl 0OpaboTanu arpera-
Tbl Sup35NMp ynbTpa3ByKoM MpU pa3auyHON MoiHocTH npudopa (Bandelin
sonoplus, Teopal), a 3aTeMcpaBHWIN UX JTUHEHHBIE TapaMeTpbl. AHAIIU3 MIpena-
pPaToOB OCYIIECTBIISUIM C MOMOIIBIO MPOCBEYMBAIOMIETO JIEKTPOHHOTO MHUKPO-
ckomna JEM Jeol-2100 na 0a3ze pecypcHOro 1eHTpa «Pa3BuTre MOJICKYJISIPHBIX U
KJIETOUHBIX TexHoJorui» CIIOTY.
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NMMYHOI'NCTOXUMHNYECKASA XAPAKTEPUCTUKA
HEMPOHOB C.JI0f 1 KOPBI MO3I'A YEJIOBEKA B
HHPEHATAJIBHOM OHTOI'EHE3E

Cinoii [ HEokOpTeKkca SIBJISIETCS KIIFOYEBOM CTPYKTYpPOM B MPOIECCAX MU-
rpaiuu U qudpepeHInpoBKY HEWPOHOB, €r0 OpraHU3aIus B Pa3BUBAIOIIEMCS
MO3T€ YeJIOBEKa OCTAETCS MAJIOU3YUYEHHOM, a KlacCUu(PUKAIIMU €Tr0 KJIETOK, He-
poHoB Kaxans-Peruuyca, He cornacoBanbl. B HacTosimieMm ucciie10BaHUM IIPO-
BEJICH MMMYHOTHUCTOXMMHUYECKUN aHAIIN3 CTPYKTYPHOW OpraHu3amuu cios |
KOpbI NOJIIIApUA MO3ra YEJIOBEKA BO BTOPOM ITOJOBUHE I€CTAIMOHHOTO IIe-
puona.

HccnenoBanue BBIMOJHEHO HA ayTONICUUHOM (heTalibHOM Matepuaiie 24-31
TeCTAIMOHHBIX HENENb. IMMYHOTHCTOXUMUYECKOE MAPKUPOBAHUE HTAIIOB KOP-
TUKOT€HE3a U CO3PEBAHUSIHEUPOHOB | C0S MPOBOAMIM C MCTOJIB30BAHUEM aH-
tuten npotuBOenkoB N200, MAP2 u pununa. Jjis nokanuzanuu MMMYHOIIO3H-
TUBHBIX KJIETOKCPE3bI MOAKPAIIMBATHN (DIIyOPECHIEHTHBIM SIAEPHBIM KpacUTEIEM
DAPI. TpexmepHas Buzyanuzalusi CTPYKTYpHOW opranuzanuu cios | Obiia
mpoBeJieHa ¢ nmomoibio nporpammbl Bitplane Imaris (Pl «Pa3Butue mosneky-
JSIPHBIX M KJIETOYHBIX TexHoJoruiiy, CII0IY).

B pesynbTare ucciienoBaHus Moka3aHo, 4ToHeHpoHbl Kaxans-Pernuyca B
cioe I kopbl MO3ra uesoBeka MpeICTaBICHbl TPEMS TUIIAMU, YTO COOTBETCTBYET
kiaccudukanun Mapun-Ilagumnst (1982): TpuaHryJIsipHBIMU, TOPU3OHTAIBHBI-
MU U UPPETYISAPHBIMU. JlaHHBIE TUIIBI HEUPOHOB IEMOHCTPHUPYIOT Pa3HYIO KO-
JOKAIM3AIMI0 MAapKEpPOB, a MapKepbl, BCBOKO OYEpE/lb, OKPAIIMBAIOT Pa3HbIC
yacTtH kietok. Tak MAP2 okpamumBaeT Tejla BCeX TUIOB HEMPOHOB U MPOKCHU-
MaJibHbIE OTAENBI UX NeHApUTOB. N200, MOMHUMO T€n HEHPOHOB, OKPAIIMBAET
JNEHIPUTHOE NIPEBO, BIUIOTh O CaMbIX AUCTAJIIBHBIX BETBIICHUW, U AKCOHBI.
Kpowme Toro, B HUxkHEN yactu ciosil uaeHTUPUIIUPOBAHO CILUIETEHUE TOJICTHIX U
TOHKHX mnepermieTaromuxcd N200-TTO3UTHUBHBIX OTPOCTKOB, KOTOPBIE MBI HE
CMOIJIM OJIHO3HAYHO WJECHTU(PUIIUPOBATH KAK aKCOHBI WJIM JACHIAPUTHI HEHPO-
HOB. VIMMYHOMO3UTUBHOCTh K PHINHY, crieludpuueckoMmy Mapkepy kietok Ka-
xansa-Perunyca, 1€eMOHCTpUPOBAIN TOJIBKO TEJIa TPUAHTYJISIPHBIX U UPPETYJIISP-
HbIX KJI€TOK. CpaBHEHUE pE3yJIbTATOB HAILIETO UCCIIETOBAHUS C JAHHBIMU JIUTE-
paTyphl yKa3bpIBaeT Ha 00Jiee CI0KHYI0, IO CPABHEHHUIO C )KUBOTHBIMHU, OPTaHU-
3aIUIo oA | HEOKOpTEKCca MO3Ta YeJIOBEKA.
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UCCJEJOBAHUE YJIbTPACTPYKTYPBI ’KEJITOYHOTO
CHUHIIUTUAJBHOTO CJIOSA JUUMHOK DANIO RERIO
(TELEOSTEI)

Kenrounsri cunuutnansaeiil cio (KCC) 3apoapimeidt n muunHok Koc-
TUCTBIX PbI0O — 3TO CUMILIACTAYECKAss MHOTO(PYHKIIMOHAIbHAS MPOBU30PHAS
cucteMa. bt uzyuen JKCC nuuunok Danio rerio B Bo3pacte 3-6 CyTOK Iociie
OIUIOJIOTBOPEHHUS], 10 U C HAYAJIOM aKTUBHOT'O TTUTAHHS.

boL1 mpour3BeieH mpeABapUTENIbHBINA MOA00P KOHIIEHTpaui (PUKCATOPOB U
ycinoBui (ukcanuu matepuana. beuin npumenensl 2,5% wunu 2% pacTBOpPbI
TIyTapoBOro anpjeruaa Ha pocdaraom Oydepe (2,5 4. uiu 3 4. COOTBETCTBEH-
HO 1ipu 4°) [1], a Tak ke 1,5% rayTapoBsIil anbieru] Ha KakoauiaaTHoM Oydepe
npu KoMmHaTHOW Temneparype u npu 4° C [2]. [locne OTMBIBKM MBI Ae€naiv
noctdukcanuto B 1% pacrtBope OsO, Ha cooTBeTCTBYIOMIEM Oydepe. 1o momy-
YEHHBIM JTaHHBIM (ukcarus 2-2,5% riayTapoBbIM allbIETUIOM MPU TeMIIEpaTy-
pe 4° C sBnsieTcsa npeanoYTUuTebHON. Matepuan OblT JETHAPATUPOBAH U 3QJIUT
B 3MOH-apaiauT. KoHTpacTupoBaHue yIbTPAaTOHKUX CPE30B MPOU3BOJIUIIHU ypa-
HUJIAIIETaTOM M LUTPATOM CBHUHIA. Cpe3bl U3ydalld ¢ MOMOIIbIO AIEKTPOHHBIX
MHKpOCKOHOB JEOL JEM 1400 u JEOL JEM 2100.

= Jnsa JKCC nuymHOK mocie BBIKJIEBA XapaKTEPHBI
HeOoJIbIIasl TOJIIMHA, OTHOCUTENIBHOE €IMHOO00pa3ue
B 11 HeOOIBIIOE KOJIMYECTBO XKENTOYHBIX BKIIoYeHuid. C
4 cytok XKCC yromnmaercs, BO3pacTaroT KOJIUYECTBO U
pa3HOOOpa3ue KEITOUYHBIX BKIIOUCHUM, IJTUHA U TyC-
TOTa MHUKPOBOPCHHOK, YTO CBHUAETEIbCTBYET 00 WH-
TeHcuuKaluu nepepadboTku xkentka. OTMeUeHbI-
MeMOpaHHbIE CTPYKTYPbI, MPEANOI0KUTEILHO, Mepe-
BapUBAEMBbIE KEITOUHBIEC TUIACTUHKYU WM ayTO(Parnieckre BaKyoJu.

Jumepamypa
[1] B.B. CemeHnoB. Ilonoanenue ¢honoa nonosulx u cexpemopuulx Kiemox 6 20-
HAOax NoJ0803penvlx camok pycckozo ocempa. Bonp. mxtron. 1995. T. 35. Ne
4. C. 487-495.

[2] F.G. Faas, M.C.Avramut, van den B.M. Berg, [et al]. Virtual nanoscopy:
generation of ultra-large high resolution electron microscopy maps. J Cell Biol
2012. V. 198. P. 457-69.
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BHYTPUI'EHHBIA MAPKEP JIJISI KAPTUPOBAHUSI MYTAIIAM
OTCYTCTBHUA AHTOLIMAHA Y P KN

AHTOLIMaHbI — MUTMEHTHl PACTEHUI, OTBETCTBEHHBIE 32 OKPACKY B Kpac-
HBIM, CHHUM UK (UOJETOBBIN 1[BETA U 00JIaJaI0IMe 3aIIUTHBIMUA CBOMCTBAMMU
B YCJIOBHSIX CTpecca.

B pacrenusix pxu (Secale cereale L..) anTounanbsl 00HAPYKUBAIOT B COJIO-
MUHE, JINCThAX, KOJICONTWISX, MbUIbHUKAX, nepukapre 3epHoBOK [1]. Cpenu
dbopMm IleTeprodckoii TeHETUUECKOM KOJUICKIIMU PXHU [2] MMEIoTCs Oe3aHTO-
IIMaHoBbIe JTUHUU (JmHUHU Vil, vi2, vi3, vi4, vi5, vi6). ['eHsl, npuBoasIINEe B
ATUX JIMHUSIX B TOMO3UTOTHOM COCTOSIHUM K OTCYTCTBHUIO AaHTOI[MAHA BO BCEM
pacTeHuu, UICHTU(DUIIMPOBAHBI KaK HeaIeIbHbIE MYyTallid, MOJEKYISpHBIC
OCHOBBI KOTOPBIX HEU3BECTHHI. B TO ke Bpems, AJig pacTeHUM NIPYTrux BUIOB
OTMHUCaHbl MYTaHTHI C HAPYIICHUSIMU B CUHTE3€ aHTOI[MAHOB, I YaCTUIIOKAa3a-
HO, YTO 3TO CTPYKTYpHBIE T'€Hbl, KOAUpyroIure hepMeHTh OMOCHUHTE3a aHTO-
I[MAHOB.

Onaum u3 hepMEeHTOB OMOCHHTE3a aHTOIIMAHOB SBISETCS AHTOLIMAHMIUH-
cuHTa3a. {7 pXKu KJIOHUPOBAH M CEKBEHUPOBAH JIUIb HEOOMbIION (542 11.H.)
dbparmenT cootBercTByromero reaa ANS (GenBank: EU815626.1) [1], ans
JIPYTUX BUJOB, B YAaCTHOCTH, MIIEHUIIbI, U3BECTHBI MOJIHBIE CUKBEHCHI I'€HOB
ANS. Ha ocHOBe BbIpaBHHUBaHUSI HYKJICOTHUAHBIX MOCJIEI0BATEILHOCTEN I€HOB
ANS nmeHunbsl HaMu OA00paHbl MpaMepsl I aMIUIMPUKaUU (pparMeHTa
nuHoM 580 m.H., oTiimyHOro oT uMmeronierocst B GenBank. Ammudukatsl, Ha-
pabotannbie Ha JIHK Oe3anTOIMaHOBBIX pacTeHWil JAUHUK Vvil...vib U KOH-
TPOJIbHOW JTUHUU 7, KJIOHUPOBAHBI U OTCEKBEHUPOBAHBI. AHAIN3 MOTYYEHHBIX
CHUKBEHCOB BBISIBUI Pa3JIM4Ms B MOCIEIOBATEIIBHOCTSX, CBI3aHHBIX C JEICIHUs-
MU/UHCEPUUSIMHU HYKICOTHAOB (3-6 m.H.). [lomyueHHbIE MaHHBIE TMO3BOJIWIIU
CO371aTh BHYTPUTCHHBIM MapKep AJIs BBISIBICHUS MOJEKYJISIPHOW MPUPOJBI MY-
tanui vil...vi6.

Pabota Beinonnena B Pecypcuom nentpe CIIOIY «PMuKT».

JIumepamypa
[1] Khlestkina E.K. et al., Mol. Genet. Genomics.- 2009.- V. 282(5).-pp.475-85.
[2] CmupHoB B.I'., Cocuuxuna CII. I'enetuka pxwu. JL: U3n-so JII'Y, 1984.-
264c.
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MOJIEKYJISIPHBIE METO/JIbI MOHUTOPHUHI A ATPOIIEHO30B
HA PACIIPOCTPAHEHUE ATPOBAKTEPUM U TPAHCTEHHBIX
PACTEHUM

ArpobakTepun — 3TO MOYBEHHbIE OAKTEPUU, BBHI3BIBAIOIIUE Y PACTCHUI
3a00JIeBaHUs KOPOHYATHIE TAJUIbI WJIM KOCMAThIe KOPHU B Pe3yjbTaTe IKCIpec-
cun reroB T-JIHK, koTopass uHTerpupyercs B XpoMocomy pacrteHus. JlaHHoe
SIBJICHUEUCIIOJIB3YIOT TIPU IOJYYCHUM TPAHCTEHHBIX pacTeHuu. [lo artou mpu-
YUHE arpo0aKkTepuu aKTUBHO M3Yy4YalOT C PAa3IMYHBIX TOYEK 3peHus.JJis MOHU-
TOpPUHIa arpoOakTepuil HY>KHO UMETh U MPUMEHSTh JUATHOCTUYECKUE CHUCTE-
MBI, TO3BOJISIONINE JETEKTUPOBATh OAKTEPHIO, a TaKXKe HACHTUDUIIMPOBATH
U30JISIThI, 00JIa/1al0IIKe Pa3INYHON TaTOT€HHOCTBIO.

B mocnennee Bpems il onmpeaeaeHusl BUJOB, IITAMMOB OaKTepUil B pas-
JUYHBIX oOpasnax npuMmensiercs I[ILP B peanbHOM BpeMEHH C ITOMOIIBIO
MTaMMOCTIEITU(UUHBIX MPaMEepOB/30HAOB.Y HaIIeW TPyHIbl UMEIOTCS OIpe-
JICTICHHBIC YCIIEXHW B TUIAHE pa3paOOTKU TECT-CUCTEM JUIsl OOHAPYKEHHUsI, BUIO-
U mrammouaeHTuGukanuud. tumefaciens n A. rhizogenes. IToT HabOp TECT-
CUCTEM MO3BOJISIET aHAJM3UPOBATh pa3HOOOpa3HbIe OMOMaTepuaibl Ha HAJTU4YHUe
arpoOakTepuii B HHUX, a TaKXke TMO3BOJsIET OOHApPYXXKHUBATh MPUPOIHO-
TpPaHCTE€HHbIC PACTEHUs] U TpaHCHOPMHUPOBAHHBIE arpoOaKTEpHUeil pacTUTENb-
HbIE TKaHU. AHQJIOTUYHBIE TECT-CUCTEMbI MOTYT OBITh HCIOJIb30BAHBI IS
OLICHKH PACIPOCTPAHEHHUSI KOMMEPYECKUX JIMHUKM TPAHCTEHHBIX pacTeHuil. B
Hux B kaudectBe JIHK-mumeneit mms 1P ucnons3oBansl Hambosee pacmpo-
CTPAHEHHBIC PETYJATOPHBIE ITOCIEIOBATEIBHOCTH, NPUMEHSIEMbIE B TE€HHOU
WHXXeHepun pacTteHuit. s Tonkoro aHanm3a noimmopdusma JIHK arpobakre-
PHUAIBHOTO TIPOUCXOXKICHUS HAXOAAT MPUMEHEHHE METOAbl CEKBEHUPOBAHUA,
BKitodasgs NGS. OTu METOIbI MO3BOJISIOT OLIEHUBATh BHYTPU- U MEKITOIYJISLIH-
OHHBIN oMMopu3M uccieayemoix ¢pparmenros JJHK.

Pabota BemmosiHsercs Ha 0aze PL{ «Pa3Butre MOJIEKyISPHBIX U KIETOYHBIX
TexHoJorHi» rpu noanepxkke rpanto CIIOIY 1.39.315.2014 u 0.37.526.2013,
PODU 14-04-01480-a u rpanta CIIO B chepe HaydyHOU U HAYIHO-TEXHUIECKON
nesitenbHOCTUB 2014 rony «Pa3paboTka AMAarHOCTUYECKUX CUCTEM JIJIi MOHU-
TOPUHTA arpOLEHO30B U OLEHKHU CEIbXO03MPOAYyKIHNH Ha Hamuuue [ MO»
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HCIIOJIb30BAHUE METO/J0B ®J1YOPECIHHEHTHOM
MUKPOCKOIINH JUIA U3YUEHUA PAKTOPOB, BIMSIIOLIUX HA
HOAJAEPKAHUE ITPUOHOB APOKKEUN

Hpoxxu Saccharomyces cerevisiae SABISIFOTCA MOIEIbHBIM OOBEKTOM IS
U3YUYCHUS] IPUOHOB, TaK KaK UX COOCTBEHHBIC MPUOHBI MOTYT MPOSIBIATHCS B
BUJIC LUTOIJIA3MAaTHYECKU Hacleayembix (akTtopoB. Hambomnee wuzyueHHBIM
cpenu HUX sBagercs daxrop [PSI']. U3BecTHO, YTO BaKHYIO POJIb B MOJIEPKa-
HUU [IPUOHOB JAPOAOKEH UTPaAIOT KOMIIOHEHTHI CUCTEMbI KJIETOYHBIX IIAIIEPOHOB
(em. [1]).

Sis1-  Curi- BF+ B nameii nabopatopun Oblna ImoKasa-
Ha poJib reHa CURI B perynsiuuu (pakropa
[PSI']. Panee 6but0 mokaszano, uro Curl
ABJISIETCA COPTUPYIOMIUM (PaKTOpoM st
oenka Sisl, npoxcKEeBOro ImanepoHa u3 ce-
MmeiictBa Hsp40, KOTOpbId ydacTBYET B
NoJAJIep)KaHUU TMOYTH BCEX HM3BECTHBIX
TPOXKEBBIX MPUOHOB [2]. MBI mpeamnoso-
xuiu, uto BiaussHue Curl omocpenoBaHoe-
ro B3auMojeicTeueM ¢ Sisl. Jlns nmposep-
KU 3TOM TUIMOTE3bI Mbl KOAKCIIPECCUPOBAIIU
B kieTkax apoxoked Curl m Sisl, mapku-
poBaHHbIe ¢uryopeciieHTHbIMU Oenkamu. KoH(poKalbHYI0 MHUKPOCKOTHUIO IMPO-
Boauau Ha mpuodope Leica TCS SP5 B pecypcHom 1ientpe CIIOIY “PaszButue
MOJIEKYJISIPHBIX W KJIETOYHBIX TE€XHOJOTHI”. B pe3ynbTaTe Mbl MoKa3aiu, 4TO
Curl u Sisl xonokanuszyroTcs in vivo.Mbl Takke yCTaHOBWIJIM, YTO MPU CBEPX-
skcrpeccun CURI B 65% kietok Sisl MeHsieT BHYTPUKJIECTOUYHYIO JIOKATU3a-
MO C IUTOIJIA3MAaTUUECKON Ha MPEUMYIIIECTBEHHO SJIEPHYIO, YTO, BEPOSITHO, U
IIPUBOIHUT K M3MEHEHHUIO CBOicTB [PSI .

Jlumepamypa
[1] S.W.Liebman, Y.O.Chernoff, Genetics, 191, 1046 (2012).

[2] L.Malinovska, S.Kroschwald, M.C.Munder, D.Richter, S.Alberti, MBoC,
23, 3044 (2012).

-mCherry -Cerulean +merge
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CEKBEHUPOBAHHUE U CbOPKA 'EHOMOB LITAMMOB
SACCHAROMYCES CEREVISIAENIETEPTO®CKOU
TEHETUYECKOM KOJUIEKIIUU U AHHOTALIUS

OJHOHYKJVIEOTUJIHbBIX 3AMEH ¥ 3TUX HITAMMOB

Hpoxoxu Saccharomyces cerevisiae SIBIAIOTCA MOJIEIbHBIM I'€HETUYECKHUM
oowekToM. B 1996 rony mramm S288C ctain nepBbIM 3YKapUOTUIECKUM OTCEK-
BEHUPOBAaHHBIM opranu3MoM [ 1]. K HacTosieMy MOMEHTY MpOYUTaHbl T€HOMBI
MHOTHX  JIpyTUX  JTADOpaTOpPHBIX U  MPOU3BOJACTBEHHBIX  IITAMMOB
(Saccharomyces Genome Database, www.yeastgenome.org), oJHaKO HE BCE
OHM cOOpaHBbI 10 LENbIX XpoMocoM. B mabopatopun pusnonorundeckoi reHeTu-
ku Ouosorudeckoro ¢akynprera CIIGIY paboraroT co mramMMamu JpoxsKen
[Tereprodckoit I'enernueckort Komnekiuu (I11'K), kotopas siBisieTcss o1HOM U3
cambIx Oonbiux B Mupe [2]. ['eHeTHUecKas XxapakTeprucTUKa dTOW KOJUICKITUU
HEMOJHA, OJHAKO €€ MOYKHO YJIYYIHUTh C UCHOJIb30BAHUEM METOJIOB CEKBEHH-
POBaHUS HOBOT'O IMOKOJICHUS.

B pesynbrare nmaHHON pabOThl OTCEKBEHHPOBAHbI 4 IMITaMMa APOAKEN U3
IIT'K na mardgopme lon Torrent PGM B pecypcHom nientpe CIIOIY “PazBurtue
MOJIEKYJISIPHBIX U KJIETOUHBIX TeXHOJoruil”. [lociie oneHKn kauecTBa CEKBEHU-
POBaHUS PUJIbI COOMpPATU JI0 KOHTUTOB, KOTOPHIE BIOCIEACTBUM COOMpPAIH JI0
xpoMmocoM. COOpKM TpOaHATU3UPOBAIM M CPAaBHWIM CO COOpPKaMH JApPYrux
mTamMMoB. Takke aHaTM3UPOBAIM U AaHHOTUPOBAIM OJHOHYKJICOTHIHBIC 3amMe-
HBI, OTJIUYAIONIE TEHOMBI ATUX YETHIPEX IITAMMOB OT pedepeHCHOTO reHOMa
(S288C). DOTu nmaHHBIE TO3BOJAT YTOYHUTH CHUCTEMATHYECKOE IOJIOKEHUE
mrammoB [1I'K Ha 3BoTIOLIMOHHOM JiepeBe BUaa S. cerevisiae, a TaKKe BbIIBUTD
T€HBI, SBOJIIOIUS KOTOPBIX MOXET OBITh CBsI3aHA C OMOXMMUUYECKUMHU OCOOCH-
HOCTSIMU Pa3JIWYHBIX TPYMII IITAMMOB S. cerevisiae.

Jumepamypa
[1] A.Goffeau, B.G.Barrell, H.Bussey, R.W.Davis, B.Dujon, H.Feldmann,
F.Galibert, J.D.Hoheisel, C.Jacq, M.Johnston, E.J.Louis, H.W.Mewes,
Y .Murakami, P.Philippsen, H.Tettelin, S.G.Oliver, Science, 274, 5287, 1996.
[2] M.I.CamconoBa, B.M.AngpuanoBa, T.H.bopmesckas, A.C.UyHaes,
I'enetuka, 30, 1123, 1994.
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KO/IMYECTBEHHASA XAPAKTEPUCTUKA PAJIUAJIBHOT'O
PACHPEJEJEHUA XPOMOCOMHBIX PAHOHOB B SIJIPAX
KVIETOK C UCITIOJIb3OBAHMEM ITPOI'PAMM IS AHAJIU3A
KOH®OKAJIbHBIX U30BPAKEHUM

OpHUM U3 MPEUMYIIECTB METO/Ia JIA3€PHOU CKaHHUPYIOLIed KOH(OKATIbHON
mukpockonuu (JICKM) nnst uccienoBaHusi TOHKOTO CTPOEHUS OMOJIOTMYECKUX
00BEKTOB SIBJIIETCS BO3MOXXHOCTh aHaIM3a MpocTpaHcTBeHHOTro (3D) mosoxke-
HUS M B3aMMHOM JIOKAJIM3allMU CYOKJIETOYHBIX CTPYKTyp. lIprmenenue mpo-
IPaMMHOTO OOECTICUEHHS U aJTOPUTMOB JIJIsi 00paOOTKU KOH(MOKAIBHBIX IU(-
POBBIX M300paKEHUM MO3BOJISET MOMYUUTh Psii KOJTUYECTBEHHBIX JaHHBIX, KO-
TOPBIE UCIOJB3YIOT Ui MPOBEPKHA TEOPHM O 3aKOHOMEPHOCTSIX MPOCTPAHCT-
BEHHOT'O TOJIOKEHUSI CTPYKTYp. B HccraeqoBaHUsIX TPEXMEPHOW OpraHHU3alUdd
kieroyHoro sjpa JICKM u KOJMYECTBEHHBIM aHAIN3 W300paKeHH — JBa
KJIFOUEBBIX METOJIa, C MOMOIIbI KOTOPBIX OBLIO MPOJAEMOHCTPUPOBAHO YIIOPS-
NOYEHHOE PaJualIbHOE PACIpPEIEICHUE XPOMOCOM B fJIpax KIETOK B NEPUOA
uHTepdassbl.

CyniecTByeT HECKOJIBKO TOJIX0/I0B K KOJINYECTBEHHOW OLICHKE pauaibHO-
IO paclpeieseHusl BHYTPUSIEPHBIX CTPYKTYpP, OJHAKO B 3aBEPIICHHOM BHJE
3TU aJTOPUTMBI HE MHTETPUPOBAHBI B Cpely HauOoyiee M3BECTHBIX KOMMEpUE-
ckux (Imaris) u cBobomHO pacmpoctpansiembix (Fiji 1 Nemo) nporpamm s
aHanu3a KOH(OKaJIbHBIX H300pakeHuil. B HacTosieir paboTe Mbl MPOBEIH
CpaBHEHHE BO3MOKHOCTHU MCIIOIb30BAHMS BBIIIECTIEPEUNCIEHHBIX IPOTPaMM ISt
aHaJIM3a paguaIbHOTO MOJOKEHHS HEHTPOMEPHBIX PAailOHOB XPOMOCOM B sIIpax
auM(po0OIacToB Kypullbl. MbI MOKa3aiau, 4TO HauOOJee peain3yeMbIM IOJXO0-
JIOM paJNaibHbIX U3MEPEHUHN JJIsI BCEX TPEX MPOrPaAaMMHBIX MAKETOB SIBJISLIOCH
OINpEJIETICHUE TTOJO0KEHHSI HEHTPOMEPHOIO pailOHa XPOMOCOMBI 10 COOTHOLIE-
HUIO PACCTOSHUS OT «IEHTPA MAcChl» sIpa JO «UEHTPa MacChD» LIEHTPOMEPHO-
ro CUTHaja W JJIMHBI OTPE3Ka, HAYMHAOMIEroCs B "LIEHTPE Macchl'" sAnpa, Mmpo-
XOJSIIETO 4Yepe3 "IEHTP MACChl' CUTHAJIA M 3aKAHYMBAIOUIETOCS HA TPAHHUILIE
anpa. Ilpumenenue (QyHKUMI 1711 CETMEHTUPOBAHUSA OOBEKTOB, ONpEEICHUs
IPOCTPAHCTBEHHBIX KOOPAMHAT M CTEPEOMETPHUECKOr0 aHAIN3a I103BOJIMIIO
IIPOBECTH KOJIMYECTBEHHYIO OLEHKY PaJHaIbHOIO PacIpeiesieHuss XpOMOCOM-
HBIX PallOHOB B fAJIpaX COMATHYECKHUX KJIETOK KypHIbI U MOJATBEPAUTH HECIY-
YaWHBIM XapakTep 3TOTO PaCHpPEACICHUS.

B pabore ucnosnb3zoBaHo o0opyaoBaHue U nporpaMMmHoe odecreuenue PI]
«Xpomacy» Hayunoro mapka CIIOI'Y.
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I'. b. Toiacropo:xen 1, M. B. beabkoB 1, N. B. CxopHsikoB 1, B. U. Ilexnbo 2,

A. H. Ko3auxosa >, 1. 1. Kyuenko > H. . Hapuxk ’, H. 1. IHlapbikuHa 3

1
-Uncmumym ¢uzuxu HAH Benapycu, Munck, berapyco
2 . N
- Uncmumym obweti u neopeanuuecxou xumuu HAH Ykpaunvl, Kues, Yxpauna
3
-Uncmumym ¢apmaxonocuu u mokcuxonoeuu HAMH Yxkpaunwi, Kues, Yxkpauna

UK CIIEKTPOCKOIIUA B IMAT'HOCTHUKE U XUMHNOTEPAIINU
PAKA KOMINVIEKCAMHU NMAJIJIAAUSA

Beenenne. OlHUM M3 OCHOBHBIX HaIlPaBJICHUH 1O CO3JaHUIO HOBBIX IMPO-
THUBOOITYXOJIEBBIX JICKAPCTBEHHBIX CPEJCTB SBISIETCS pa3padOTKa U CUHTE3 CO-
CIMHEHUN, KOTOpble 00Jadal0T aJpeCHbIM BO3JEHCTBUEM Ha 3apaHee ompeie-
JIEHHBIE OMTyXOJIEBbIE MUIIICHHU.

Leab uccie0BaHUA. TIOUCK KOPPEISIIUOHHBIX 3aBUCUMOCTE MEXK]y Ma-
pamerpamu UK cnexkTpoB omyxoseil capkomMbl MOJIOYHOM Keje3bl B 00JacTu
konebanuit rpynn C=0 Moseky OJIKOB U MPOTUBOOIYX0JIeBOM 3(PheKTHBHO-
CTBIO HOBBIX MPENapaToB, KOMIUIEKCOB MaJIAAUs, UCIOIb3YEMbIX B XUMHOTE-
paruu 3J10KaueCTBEHHBIX HOBOOOPAa30BaHUIA.

Marepuajgsl U Meroabl. MarepuaqoM [Jisi HCCIEJAOBaHUS SIBISUIUCH
(dbparMeHTbl TKaHEW MOJOYHOM J>KeJie3bl YUENIOBEKA, a TAaKXKE MBIIIeH mociie
TPAHCIUIAHTAIMH IITaMMa OIMyXoJu capkombl 180 1o, U mocne JeyeHus KOM-
TUIEKCaMHU MAJIIaAus ¢ TPOU3BOAHBIMU TU(POCPOHOBON KUCIOTHI.

Onenka oO0meit XuMuoTepaneBTHUYeCko 3(PGEeKTUBHOCTH TpenapaToB
npoBoAWIIACH comocTaBieHneM MeTonoB MK cnekTpockonuu ¢ TpaJIulMOHHBI-
MU METOJIaMH, KOTOpbIe MPHUHATHI B (papMakoysoruu (OnpeaesieHue BEeIUYUHBI
cpeaneit getanbHon 10361 (JI]1s50) ¥ IpolieHTa TOPMOKEHUSI POCTa OMYXOJIH).

Pe3yjabTaThl. YCTaHOBIIEHBI CIIEKTPOCKOIMYECKUE IPU3HAKA HAIUYUSA B
MOJIOYHOM >KEJIE3€ YEJIOBEKA 3JIOKAYECTBEHHOM NAaTOJOTuU. 110 mosrydeHHBIM
OMOJIOTUYECKUM U CIIEKTPOCKOMMYECKUM JIaHHBIM MpenapaT KOMIUIeKca najia-
TSI C 30JIEPOHOBOM KUCIOTOM OKazasicsi Haubosee 3(h(PeKTUBHBIM B XMUMUOTEPa-
MU paKa.

BoiBoabl. UK ®dypbe-ciekTpockonus 1aeT BO3MOXXHOCTh (PUKCUPOBATh HA
MOJIEKYJIIPHOM YPOBHE BO3HUKHOBEHHE B MOJIOYHOM JKeJie3€ 3JI0KaYeCTBEHHBIX
HOBOOOPA30BaHMI, MOCIEIOBATENbHO KOHTPOJIUPOBATh PEATU3alNI0 MpoIecca
XUMUOTEPAINNU 3JI0KaY€CTBEHHON MaTOJIOTUH KUBBIX OPTaHU3MOB, ONPEIEATh
3O PEeKTUBHOCTh MPOTUBOOIMYXOJIEBOTO JIEUCTBUS HOBBIX JIEKAPCTBEHHBIX IIpe-
apaToB.
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I—HHcmumym Gusuxku HAH Benapycu, Munck, berapyco
’_Benopycckuii 2ocydapcmesennuiii ynusepcumem, Munck, Berapyce

UK COEKTPOCKOIIUA B BBISIBJAEHUU ®APMAKOJOIMYECKOM
IPOPEKTUBHOCTHU I'MAPOKCUJICOAEPKALIIUX
PEHUJIAZOMETHUHOB

Beenenne. CriocOOHOCTh BUPYCOB MIPUOOPETATh YCTOMUYHUBOCTD K JEHUCTBUIO
TPAIMLMOHHBIX JIEKAPCTBEHHBIX INPENapaToB JENAET aKTyalbHOM 3aJady paspa-
OOTKM HETOKCUYHBIX MIPOTHUBOBUPYCHBIX ar€HTOB HOBOTO THUIIA, KOTOPHIE CIIOCO0-
HBI PETYJUPOBATh CBOOOJHOPATUKAIBHBIEC MPOIECCH 1 UHTHOMPOBATH (3aMe]I-
JSITh) PA3MHOKEHNE BUPYCOB B OPTaHU3ME YEIIOBEKA.

Leab uccaenoBanms. [lonck KOppensiuuOHHBIX 3aBUCUMOCTEN MEXAY Ma-
pamerpamu UK CHEKTpoOB MOJIEKYJI THIPOKCHIICOAEPKAIIUX aPOMATHUUECKUX
coenunennii (I'CAC) u ux mpoTUBOBUPYCHBIMU CBOWCTBAMU JJIsl IPOTHO3HUPO-
BaHUs (papmakosornuyeckor 3PGEeKTUBHOCTH MPU CUHTE3€ HOBBIX JIEKAPCTBEH-
HBIX ITPEMapaToB.

Marepuanbl U MeToabl. B kauecTBe 00BEKTOBHCCIEAOBAHUS B padoTe
UCIOJIb30BaHbI aMUHO(DEHOIBI C PA3TUYHBIMHU 3aMECTUTENSIMU TIpu rpymme NH,
a TakKe TuApOoKcuiicoaepkamue ¢peHnnazoMeTunnl. MccnenoBanusa Ha KIeTOY-
HBIX KyJbTypax mokazanu, uro uccienyembolie ['CAC obnagatot pa3Hoil npoTu-
BOBUPYCHOW aKTUBHOCTBIO.

Jns  ycTaHOBIEHHUS NPUPOABI BHYTPUMOJIEKYJISPHBIX B3aUMOJECHUCTBUU
U3yYaJIUCh 10° M pacTBOpHI ruapokcuiicoaepxkamux coequnenuit B CCly. MK
criektpbl I CAC peructpupoBamucy Ha UK @ypre-cnektpomerpe NEXUS mpu
CIIEKTPaIbHOM Pa3pelIeHHH 2 CM | ¢ yCpeaHeHHeM 256 CKaHHPOBaHMIA.

Pesyabratbl. BeisiBnensl MK criekTpockonuueckne mapameTpbl WICHTHU-
dbuKaIu MOJIEKyJI 10 HampaBIC€HHOCTH MPOTUBOBUPYCHOM aKTUBHOCTU — aK-
THUBHBIE, MAJIOAKTUBHBIE U HEAKTHUBHBIE, KOTOPHIE OOYCIOBJIEHBI BHYTPUMOJIE-
KYJISIPHBIMU B3aUMOJICUCTBUSIMU.

BoiBoabl. ['1aBHBIM MPHU3HAKOM MPOSIBIICHUSI BHICOKOW aKTMBHOCTU MPO-
TUB BHpYyca reprieca MpoCTOro SBJIsETCA MpeodiiaJlaHie B MOJEKyJIax TUIapo-
KewiicoAepkamux (HEeHUIa30METUHOB CUCTEMBI BHYTPHUMOJIEKYJISIPHBIX BOJIO-
poansix cBszeit (BBC) tuna O—H---O—H--N=C npu ogHOBpeMEHHOM OTCYTCT-
BUM B MOJIEKYJIaX CBOOOJHBIX TUAPOKCUIBHBIX Tpyrin OH.

[Tokazana nepcnekTuBHOCTH MK ciekTpockonuu yisl BBISIBIIEHUS B3AUMOCBSI-
31 MEXJY CIEKTPOCKOIMYECKUMH TapameTpaMu U (papmakosoruyeckon 3dpdex-
TUBHOCTBIO M3y4aeMbIX MOJIEKYI.
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II.A.MareikoBHUY
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METOJAUKHU NIPUKU3HEHHOI'O AHAJIM3A 30H AKTUBAIIUU
I'OJIOBHOT'O MO3I'A B OTBET HA ITPEJOCTABJIEHUE
OEPOMOHAJIBHBIX CTUMYJIOB.

MiekonuTarommue UCoIb3YIT XeMOKOMMYHHUKAILIMIO TIPU PA3IUYHBIX TO-
BEJICHUECKUX PEAKIUAX:PU UHAUBUIYATbHOM y3HaBaHWH, B PEMPOIYKTUBHOM
U TeppuTOpUaIbHOM ToBeAeHUuU. HekoTopbie ¢eopoMoHambHble 3(PQPEKTHI,
NEPBOHAYAIBHO OOHAPYKEHHBIC Y MEJIKUX TPBI3YHOB, B TOCIEICTBUM, OBLIU
MOKa3aHbl U JJIsl YEJIOBEKA, TPUYEM UX KOJIMYECTBO MOCTOSHHO PACTET. DTO Jie-
JaeT MEePCHEKTUBHBIM, KaK IMOUCK HOBBIX OOOHSATENBHBIX 3 (PEKTOB YenoBeKa,
TaK U WACHTU(PUKAIIMIO KOHKPETHBIX 3allaXxOBbIX MOJIEKYJ, OTBETCTBEHHBIX 3a
WHTYKIUIO PA3JIMYHBIX OTBETOB HEPBHON CHUCTEMBI.

OagnuM u3 HambOoJee MOIIHBIX METOJOB BBISBICHHS (PEPOMOHATBHBIX
GyHKIMA y JIETY4uX MOJIEKYJ SIBIII€TCS ra3oBasi XpomaTorpadus-3aeKTpo-
sunudanorpadus (GC-E) [1]. IlpuHuun gaHHOrOo METOAAa 3aKJIIOYACTCS CHUH-
XpOHHOM To/1aue pa3feieHHOW Ha (ppakiuu MouM B XpomaTorpaduyeckuil sie-
TEKTOP U HOC MBIIIH, C OJJHOBPEMEHHBIM JJICKTPOIHIUPATOTrpaAPUIECKUM HC-
CJI€JOBAHUEM aKTHBHOCTH 30H Mo3ra 3TOW MbIU. OJHAKO JaHHBIN MOJIXO0J
TpeOyeT OMepallMOHHOIO0 BMENIATENIbCTBA, UTO JENAeT AaHHYI0 METOAUKY MpHU-
MEHHMOM TOJIBKO JJIsI MOJICJIbHBIX )KUBOTHBIX.

Jlpyrum mepcreKTUBHBIM MOIXO0I0M JIJISI TPUAKU3HEHHOTO BBHISBJICHUS aK-
TUBAIIMM PA3IUYHBIX 30H MO3ra sBiseTca (YHKIIMOHAIbHAS MarHUTHO-
pe3onancHas tomorpadus (GMPT). Meton MPT mno3BosisieT BBISIBUTH, Kak
YCWJICHHE, TaK U CHW)KEHUE aKTUBHOCTH Pa3WYHBIX 30H Mo3ra. JlaHHBIN noj-
XOJl MPUMEHHUM, KakK JJisl ONpPEeCHEHNS YeI0OBeUeCKNX (epOMOHANBHBIX I PeK-
TOB [2].

Ha wnam B3risig HamOoJiee MEPCHEKTUBHOM M JI0 CHUX MOp HE M3YYeHHOU
MOJIENIBIO TOKUCKa (PEPOMOHOB UEJIOBEKA SABISETCS COUETaHUE Xpomarorpadu-
YECKOT0 Ppa3JeieHUs JIETYYUX KOMIIOHEHTOB (PU3HOJIOTHYMKCKUX KHUIKOCTEH
(moT, MoYa) U OJHOBPEMEHHOTO MPEAOCTABICHUs pa3IeeHHbIX (Ppakiuii uc-
MBITYyEMOMY, TOJIOBHOW MO3T KOTOpOro aHanusupyetrcs metogom G¢MPT. Kpu-
TEPUEM TOTO, UYTO PELENTUPYEMOE BEIIECTBO MOXET UMETh (PEpOMOHATBHYIO
GyHKINIO SBISAETCS M3MEHEHHE aKTUBHOCTHU TUTIOTasIamyca|2].

Jlumepamypa
[1] Lin D.Y., Zhang S-Z., Block E., Katz L.C., Nature, 2005, V.434, 470-477.
[2] Savic I., Berglund H., Gulyas B., Roland P., et al., Neuron, 2001, V.31,
661-668.
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ML.A. BoBk, C.A. IIb1aeBa, M. Curajyios, A. ®ujaapoBcKui,
II.M. Toacroii*
Canxm-Ilemepoypeckuii 2ocyoapcmeeHtblil yHugepcumem, Mucmumym xumuu,
Canxm-Ilemepbype, Poccus
m.vovk@spbu.ru, svetlana.pylaeva@gmail.com

IMPUMEPHI HCITIOJIB30BAHUSI JUHAMUYECKOI'O SIMP JUISI
OIPEJEJIEHUSI KOHCTAHT 3ATOPMOKEHHOI'O BPAILIEHUS
BOKPYI CBSI3EN CC U CN

B nannoii pabote npuBOEH psiJi IPUMEPOB UCIOJIH30BAHUSL 000PYIOBAHUS
pecypcHOro neHrpa «MarHuTHO-pE30HAaHCHbIE METOAbI UccienoBanus» Hayu-
Horo mapka CIIOI'Y nmns pemenus 3amayu, 4acTO BOSHUKAONIEH B (U3HUUECKOM
XUMUU: OTPEeNIeTICHUs BHICOTHI Oapbhepa 3aTOPMOKEHHOTO BHYTPEHHETO Bpallle-
Hug BOKpYT cBsa3zel CC u CN B OpraHMYecKHX COEIWHEHUSX B PacTBOPE IO
criektpam SAIMP. Ananu3 TemnepaTypHBIX 3aBUCUMOCTEN (HOpPM JIMHUN B CIEK-
Tpax SIMP ucnons3yercs sl onpeeaeHust BEICOT 0aphepoB KOH(pOpMAIMOH-
HBIX TPEBPAICHUN YK€ HECKOJIBKO ACCATWIETHA W TOITOMY HE BBI3BIBAECT
MPUHIMIIHATBHBIX BOMPOCOB, OJIHAKO TOJb30BATEIN PECYPCHOIO LIEHTPA YaCTO
oOpamarorcs ¢ Mpocb0aMu BBIOJIHUTH MOAOOHOE HCCIEAOBAHUE M1 HOBBIX
coenuHeHnil. B paboTe mokasaHO Kak MCIHOJIb3yemasi METOJIMKa MPUMEHSIIACH
JUTSI alilTPOKCUMAIIUK BBICOTHI SHEPTETUUECKOT0 Oaphepa BpalleHus MOPQOIIn-
HOBOM, MUPPOJUINHOBON U TUMETUIAMUHHOM rpynn B psje ocHoBanuil 11Iud-
da (cM. puc., B ueHTpe 1 npuMep 'H crextpos SIMP Ha puc., cripasa), a TaKke
JUIsl OTIpeJIeSIeHHsT BBICOThI Oaphepa BpaleHust rpyninbsl —NH, u 6apsepa Bpa-

R = dimethylaminopyridine © S0k M
2-pyridine-

ethyl-
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CHUHTE3 U UCCJEJOBAHUE CBOMCTB
HAHOKPUCTAJUIMYECKHUX IOPOIIKOB YVO,: Nd**

B HacTosiiiee BpeMst JIIOMUHECIIEHTHBIE HAHOYACTHUIIbI, JIETUPOBAHHBIE HO-
HaMH PEAKO3EMEIbHBIX METAJIOB, HAXOST BCE 00JIee MUPOKOE MPUMEHEHHE B
MEJUIMHE U OMOTEXHOJIOTMH B KaUeCTBE ONTHUUYECKUX METOK MPHU AUArHOCTUKE
U Tepariy OHKOJIOTHYECKUX 3a00JI€BaHU, B CUCTEMAaX OCBEIICHUS, B KOMITbIO-
TEPHBIX JUCIUIESAX, B KAYECTBE CKPBITBIX METOK JJIsl 3alIUThl IIEHHBIX OyMar u
JOKYMEHTOB W T.I. K 4MCIly MEepCHeKTUBHBIX JIFOMHUHECHEHTHBIX MATEPHAIIOB
OTHOCSITCS HAHOYACTHUIIbl BaHAJlaTa UTTPUS, JIETUPOBAHHBIE HEOJAUMOM, Ojaro-
Iapsi BO3MOXXHOCTH BO30YXKIeHUs W HaOmrojeHust JroMuHecteHnnuu B HK-
JMara3oHe.

Cpenu BceX METOJIOB, UCIIOIB3YEMBIX ISl MOJY4YEHHUs JAaHHBIX HaHOYa-
CTHL, 30Jb-T€Jb METOJ B BAapHAHTE PA3JI0KEHUS METAJI MOJUMEPHBIX KOM-
wiekcoB (Merona Ileunnu) BwIEsieTCS Kak HauOoJyiee YHUBEPCAIbHBIN, MpakK-
TUYHBIN U Hegoporon. Meroz 11lednHn OCHOBaH Ha TEPMHUYECKOM Pa3JIOKEHUU
rens ipu Temreparypax 600—1000 °C, kotopslit 00pa3yeTcsi B pe3ysbTaTe pe-
aKIUu 3TepUPUKAIUN MEXKAY IIUTPATHBIM KOMIUIEKCOM METAJJIOB U 3THUJICHT-
JTUKOJIEM.

B naHHOM wucCcleloBaHUM HaHOKpUCTaUIM4Yeckue MOpomku Y VOy: Nd**
ObLIM CUHTE3UPOBAHBI MOJIU(PUIUPOBAHHBIM MeTo0M [leunnu. CTpyKTypHbIE
CBOMCTBA TMOJIYYEHHBIX 00pa3IoB ObUIM HUCCIEIOBAHBI C MOMOIIBI PEHTTEHO-
¢dazoBoro aHanMza, CKAHUPYIOUIEH AIMEKTPOHHOW MUKPOCKOMHH M CIEKTPOCKO-
MU KOMOWHAITMOHHOTO pacCesHMs. DJIEMEHTHBIA aHaIu3 MPOBOJWICS METO-
JIOM SHEProJAUCIEPCUOHHON PEHTTEHOBCKOW CHEKTpOCKonuu. [ u3ydyeHus
JIOMUHECIIEHTHBIX CBOMCTB U3MEPSIIUCH CIIEKTPHI JJEOMUHECIIEHIIMN U CIIEKTPHI
BO30YKJICHUS JIIOMUHECIIEHIIUU. I3MepeHrne KOHIIEHTPaIlMOHHON cepuu o0pas-
[OB MO3BOJIMJIO ONPEAEIUTh 3HAYEHUE ONTUMAIIBHON KOHIIEHTPALMU JIETUPOBA-
HUS MOHAMH HEOJMMa MAaTpHUIIbl BaHAJaTa UTTPUS C TOYKU 3PEHUS] UHTCHCHUB-
HOCTH JroMuHecueHIuu. Kpome Toro, ObUIO MPOBEIEHO HCCIIENOBAaHUE 3aBU-
CHMOCTH BPEMEHH KM3HH BO3GYXKICHHOrO YPOBHS "F3; OT KOHLEHTPALMH HO-
HOB HEOJIUMA.

Jlannas pa®oTa BhINOIHEHA NpU noanepxkke Munucrepctsa O6pa3zoBaHus
u Hayku (cormamenune Ne 14.604.21.0078). CrieKTpOoCKONUYECKUE U3MEPEHUS
BbINOIHEHBI B PI] OJIMUB.
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OOTOXUMMUA XJTOPUIHBIX KOMIIVIEKCOB ME/IAU(II) B
AIETOHUTPUIJIE

B nanHo# pabore Oblna n3ydeHa (GOTOXUMUS TPEX 3apPSKEHHBIX XJIOPHUI-
HbIx komrutekcos meau(Il) B pacteope aneronutpuia, CuCl’, CuCly, u CuClL”,
METOJJaMH aKTUHOMETPUU U (HEMTOCEKHJIHOW CHEKTPOCKONUHU MOTJIOMICHUS U
BBISIBJIGHBI OCHOBHBIE IYyTH peJaKkcaluu BO30YXICHHOTO SJEKTPOHHOTO CO-
CTOSIHUS MepeHoca 3apsiaa ¢ auranga Ha metan (I[13JIM). OcHoBHas yacTh U3y-
YaeMbIX KOMIUIEKCOB B B030Yy:kJeHHOM [I3JIM cocTtossHMM penakcupyer B Oc-
HOBHOE 3JIEKTpOHHOE cocTosHus udepe3 d-d Bo3OyxieHHble cocTosiHUS. He-
Gombinast gacTs KomiurekcoB [Cu"Cl,]"™" B Bo36yxmenHom IT3JIM cocTosHMU
JTUCCOIUUPYET C OOpa30BaHUEM MOHHBIXIIPOAYKTOB O€3 M3MEHEHHS! CTEIECHU
OKHUCJICHUS HWOHAa Me:)tLI/I([CuHCln_1]3'n + Cl) aubo paauKaIbHBIXIIPOAYK-
t0B([Cu'Cln-1]"" + CI'), npuueM maHHBIA HPOLECC COMPOBOXKIACTCS BOCCTA-
HoByieHueM Menu(Il) mo meau(l). XnopuaHele KOMIIJIEKCHI MEAM SIBJISIOTCA Jia-
OWJIbHBIMA KOMIUIEKCAMHU, MOATOMY MPOAYKTHl MOHHOW JMCCOLMAIIMU PEKOM-
OMHUPYIOT 00pa3ysl UCXOIHBbIE KOMIUIEKCH. PajuKkaibHble MPOIYKTHl PEAKIINU
IPUBOSAT K MOCIEIYIONIEH e XUMUYECKUX Peakluii, HapuMep, pearupyroT
¢ pactBoputesieM. KBanToBbiil Beixoj (hoToBOccTaHoBieHus meau(ll) mo me-
mu(l) monmydeHHBIN MO pe3yibTaTaM aKTUHOMETPHUH KOPPEIUPYET C pe3yJibTa-
TaMi (PEMTOCEKHIHOW CHEKTPOCKONUYU MOTJIONICHUS U HE 3aBUCUT OT MPUCYT-
cTBUs KHcaoponaa B pactBope. Tak, kommiekc CuCl™ xapakTepu3yercs MakCH-
MaJIbHBIM KBaHTOBBIM BBIX0J0M (poTtoBoccTanoBiaeHus meau(ll) mo memau(l), 5
%, ¥ COOTBETCTBYET MaKCUMAaJIbHOMY BBIXOJy PaIUKaIbHBIX MPOAYKTOB (POTO-
muccormanuu Ha 1 He. Kommuieke CuClsyxapakTtepusyercsi mpoMeKyTOUYHBIM
KBaHTOBBIM BbIX0OZ0M (oToBOCccTanoBieHus: meau(Il) no menu(l), 1.5 %, u co-
OTBETCTBYET MPOMEKYTOUHOMY BBIXOAY PaUKaIbHBIX MPOTYKTOB (POTOAUCCO-
nuarmu Ha 1 He. ITlo maHubIM akTHHOMeTpuuH, Kommieke CuCly” - dorocra-
OWIbHBIN. /(7151 JTaHHOTO KOMILIEKCa ObLIO MOKA3aHO OTCYTCTBHUE PAIUKATBLHOIO
KaHasa (HOTOAMCCOIMALIHH.

A.C. Mepemenko BeipaxaeT OmaromapHocts CIIOI'Y 3a ¢duHAHCOBYIO
noAaepkky (rpadT noctaokoB Ne 12.50.1562.2013). ABTopsl BhIpakaroT OJia-
ronapHocTh poHay PODU (mpoext Ne 14-03-01003).
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BO3MOKHOCTH 11O UBSMEPEHUIO IN®PPY3UU B PII MPMH HA
MNPUMEPE MUKPOSMYJIbCUM

Meton nuddysHo-ynopsaouennoi cnekrpockonuu AMP (DOSY) no3so-
JSI€T MOJYYUTh pa3/iebHbIE CIIEKTPhl KOMIIOHEHTOB CMECH Ha OCHOBAaHUM pa3-
auyusi ckopoctd ux auddysun. [loMmuMo cTaHIapTHOrO TPaIUEHTHOTO 000pY-
noBaHus Uil u3Mepenus nuddysuu B xkuakoctax, B PLI MPMU ecterpanu-
eHTHbIM ycunutenb Bruker 60A ¢ gatunkamu Diff30 u Diff50 u nabopom 5 Mm
KaTyIIeK IS siIep 'H, *H, 'Li, 13C<{1H}, PF, ®Na, °'P, ’Cs. Tarunku mo3so-
JISIOT PACIIMPUTH AUATIA30H HOCTYIHBIX Koodbunuentos nuddysuu xo 10° —
10" M*/c. JlocTymHblit quana3on temmeparyp ot -40 1o +80°C

B oannoun pabome npueooumcsa npumep uyueHUAMUKPOIMYIbCUIL Me-
mooom oughgpyzuu

HccnenoBanuch MUKPO3IMYJIBCUU THUIA «BOJia B maciey». O0pa3ubl mpes-
CTaBJISLUTM TUCTIEPCUIO BOJBI B HEMOJISIPHOW OopraHuveckoi (asze, cTabuInu3upo-
BAaHHYIO CMECBHIO TOBEPXHOCTHO-AKTUBHBIX BellecTB. Llenb mpoekTa - mory4yuTh
uH(DOpPMAIIMIO O CTPYKTYPHBIX MPEBPAIICHUSIX B UCCIEAYEMbBIX CHCTEMax IMpHU
U3MEHEHUU KOHILIEHTPALlMd KOMIIOHEHTOB U TEMIIEPATYPHhl.

CnekTpsl 'H DOSY (cM. pucC.) O3BOJIUIIN BBIICIUTh KOMIIOHEHTHI, Pa3Jiu-
yatomuecs 1no koddpduuuentam qud@ysun D u oTHOCsIMIMECS K OpraHUYeCcKO-
My pactBoputento (1), cobomubiMm ITAB (2) u munemnam (3). U3mepenue

muddy3un sauep pazauyHOTO
= copTa, BXOMASAINUX B COCTaB

pacTBOpHUTEIISI WU PaCTBO-
e PEHHBIX BEIECTB, AA€T J0-
MOJIHUTEIbHYI0  HH(pOpMa-
LIUIO O CTPYKType. B vactHo-
CTHU, U3 CIIEKTPOB ’H DOSY
I ObLIM OLIEHEHBI KO3 duIu-
10 eHThl nuddys3uu kanens D,O

B COCTaBE MULEIJI U IPOU3-

5.00 4.00 3.00 2.00 1.00  ppm BEJICHO UX CPaBHEHHUE C KO-
s punnentTamu 1udy3un, NOJTy4eHHBIMA B TIPOTOHHOM CIIEKTPE.
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CPABHEHUE U AHAJIN3 CIIEKTPOB SIMP HA SIIPAX *'V
B CIIVTABAX Fejp.V< U YFeq2. Vy

Cuctemsl Tuna Fejo.,V, u YFe , Fe, o0pasyroT kinacc coenuHenuii ¢ yHu-
KaJIbHBIMU MarHUTHBIMH CBOMCTBaMHu. M3BECTHO, UTO BaHaJUi — HEMArHUT-
HbI MeTaiul. OQHAKO B CIUIABAX C >KEJIE30M aTOMbI BaHAUA MOTYT UMETh HaBE-
JIEHHBIN MarHUTHBIA MOMEHT 110 1ug [1]. CrnaBbel Fejgo,V KpucTamum3yloTcs B
OLK penieTky BO BceM AMana3OHE KOHILIEHTpAlWMU BaHAAUS X, TAE MO3ULUS 2a
3ansta aroMoM Fe mubo V. YFe .,V anga x < 4 uMeroT CTpyKTYpHBIM THII
ThMn,,, rae arombl Fe u V 3anumator no3unuu 8f, 8i u §;j. ComtacHO JaHHBIM
HEUTpOHOrpahUU U KPYroBOTO JUXPOHM3Ma PEHTTEHOBCKUX Jyueut [1-2], mar-
HUTHBIe TIozipenieTku Fe u V cBa3anbl antudeppomarauto. OgHaKko JaHHbBIE
METO/Ibl JAIOT JUIIb YCPEIHEHHBIE XapaKTepUCTUKH. MeTo/ sIepHOr0 MarHUT-
HOTO pe3oHanca (IMP) B HyseBOM mojie MO3BOJISET MOTYYUTH UHOOPMAITHIO O
JIOKaJTLHOM OKPYKEHHH sijiep °' V B HeyHOpsI0UEeHHBIX CIUIABaX.
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Pucynok 1. Cnexkmpor AMP ~"V 6 Pucynok 2. Cnexmp AIMP 'V 6 Feg,Vg npu
YFey sV, snpu T=10K.77K T=77K

B nanHol paboTe npeacTaBiieHbl Pe3yJbTaThl UCCIEIOBAHUN COCTUHEHUN
Feo,Vgu YFe ..V, (x=1.5, 2, 2.5 ,3 ,3.5) meTonom SAMP cniuHOBOTrO 5Xa Ha s1-
pax v npu 7= 10K u 77K. U3MepeHus BBITIOTHEHBI Ha ClIEKTpoMeTpe Tecmag
Redstone. Cnektpsl npeactaBiensl Ha Puc. 1 u 2. Ha ocHOBe mOIy4eHHBIX
CHEKTPOB ObLjIa MOCTPOEHA MOEIb JOKAIBHOU CTPYKTYpPHI CIUIABOB, OIpeee-
Hbl MArHUTHBIE MOMEHTBI Ha aToMax V.

Pab6ota Opmna Beimosaena B P MPMU CIIoIY.

Jumepamypa
[1] I. Mirebeau, G. Parette et al, J.Phys. F: Met.Phys., 12 (1982) 25-37
[2] M. Finazzi, E. Kolb et al, J. Magn.Magn.Mater 165 (1997) 373-376
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3ABUCUMOCTH ONITUYECKUX CBOMUCTB CJOEB KPUCTAJLIIA
GaN OT YPOBHS JTEI'MPOBAHUSA KPEMHUEM

Hutpun ramumms u pasHOOOpa3Hble HAHOCTPYKTYpPhI Ha €ro OCHOBE OTHO-
CATCSI K YMCITY MIMPOKO30HHBIX MOJYMPOBOJHUKOBBIX CHUCTEM Haubojee BOC-
TpeOOBAHHBIX JIJIsI HPUKJIAHBIX U HAYYHBIX Iiesiel. OnTrudecKkue CBOMCTBA KPU-
ctauioB GaN co CTpYKTypo#l BIOPIIMTA OMPEAEISIOTCS MEPEXOoAaMy MEXIY
TpeMms BaJIEHTHBIMU noa3oHaMu [y I'; u I'; m 30HOM mpoBoaumoctu [, KOTO-
PBIM COOTBETCTBYIOT SKCHUTOHHBIE PE30HAHCHI C OOJBIIMMU CHJIAMH OCIUJLIISI-
Topa (3kcuToHbl A, B 1 C COOTBETCTBEHHO).

[lenbto HacTosilield pabOTHI SBJISIETCS HCCIEIOBAHUE IKCUTOHHBIX CIICK-
TPOB U CIIEKTPOB KOMOMHAIIMOHHOT'O PACCESHUSI CBETA SMUTAKCUAIBHBIX CJIOEB
HUTPHUJIA TaJUIUS B 3aBUCUMOCTH OT YPOBHS JISTUpOBaHUsI KpemMHueM. KoHiieH-
Tpaluu JOHOPOB BHCCIENOBAHHBIX oOpasmax ## 1 — 5 cocrasisiror4,1-10'° |
3,1- 10", 1,4-10"%, 3,4-10" 1 4,8:10"” cm™ coorseTcTBEHHO.

OKCUTOHHBIE PE30HAHCHI B CIIEKTPE MOriomeHus (oTpaxenus) cioeB GaN,
BBIPAILIEHHBIX Ha canupoBOM MOMAJIOXKKE, CMEIIEHbl B CTOPOHY HU3KUX SHEp-
Uil OTHOCUTENBHO CHEKTpa cBOOOAHOTO KpucTamwia. [lo mepe yBeaudeHUs
KOHIICHTpAIlMi JTOHOPOB Ny MOJOCKHI CHEKTpa IKCUTOHHOTO OTPaXKEHUS YIIIH-
PSIOTCSAH CABUIAIOTCSA B CTOPOHY HM3KHX 3Hepruii, mpu Ng> 3-10'° cm™ nunmn
A,-1 1 B yKe He HaOIro1ar0TCs.

B cnekrpe uznyuenus obpazua #1 npu T= 5 K npucyrcTByrOoT mOJIOCHI
CBOOOIHBIX PKCUTOHOB A,-1, Ay 1 B,-;, TOI0CHI D% u A% SKCUTOHOB, CBS-
3aHHBIX Ha HEUTPAJIBbHBIX JOHOPAX U aKIENTOpax, a Takke (DOHOHHBIC PETUIMKU
CBOOOJIHBIX W CBSI3aHHBIX IKCUTOHOB, COOTBETCTBYIOIIME Hcmyckanuio LO-
dbonoHOB ¢ 3Heprueit 91 meV. B skcutoHHbIX cniekTpax 1 BAX snurakcualib-
HbIX cioeB GaN B mHTepBane KoHieHtpammii kpemuus ot 10" mo 5:10" cm™
SPKO MPOSIBIISIIOTCSI 00pa30BaHUE MPUMECHON 30HBI U €€ CIHSHUE C 30HOU Mpo-
BOJIUMOCTH.

N3yuensl cnextpsl komOuHarmonHoro paccesausi (KPC) cucrtemsr camn-
bup — HUTpU TaUUs, UACHTUPUIUPOBAHBI (DOHOHBI, AaKTUBHBIE B CIIEKTPE
paccesinus. JlononuutenbHas cTpykrypa B crnektpax KPC coorBeTcTByeT 3(h-
dekTy HOHOH-TUIA3MOHHOTO B3aUMOICHCTBUA.
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CTPYKTYPHBIE CBOMCTBA AHCAMBJIEH KOJIJIOUJHBIX
KBAHTOBbBIX TOYEK Ag,S B ’/KEJIATUHE

UccnenoBanue pasMepHbIX 3PGHEKTOB B MOJYNPOBOJHUKOBBIX KOJUIOUIHBIX
kBaHTOBbIX Toukax (KT) Ag,S mpencrarisier QyHIaMEHTaIbHBIM W MPAKTUYECKUIM
UHTEPEC, C TOUKU 3PEHUS] OMOMEAMIIMHCKUX MpUiIoKeHuu [1], 00yciaoBiIeHHbIN HC-
XOJIHO CPABHUTEIBHO Y3KOW IIMPHHOW 3ampermieHHoi 30HbI (1.0 3B), HU3KOH BOMO-
PacTBOPUMOCTBIO U TOKCHYHOCTBIO COEAUHEHUS Ag),S.

B pab6ore uccnemoBansl KT Ag,S, mpuroroBieHHbIE HHU3KOTEMIIEPATYPHBIM
30J1b-renib MeToaoM npu 70°C B xenatuHoBoM Matpuue. UccnenoBanuss XRD mnoxka-
3anmu, yto mpurotoBieHHble KT Ag,S 00mamaioT MOHOKIMHHON KPHCTAJTMYECKOM
PEIIETKOM.

AHanu3 n300pakeHH#, MOJYYEHHBIX C IOMOIIBIO MPOCBEUMUBAIOIIETO HJICK-
TpoHHOro mukpockona LEO912 ABOMEGA, noka3zai, 4TO OTHOILIEHHSIM MaccChl I0-
aydaembix KT Ag,S k Macce kenatuHa, COCTaBISIONIUM 3.82:107 M.I., 107 M.1I.,
9.3-10" M.]I. 3.82:107! M.JI. U 1.07-10™ M.J., COOTBETCTBYIOT aHcaMOiau KT cpegHumu
pazmepamu 2.5+1.1 um, 3.2£1.6 M, 5.3+2 uMm, 2.2+0.9 um u 4+1.5 am. CyiecTBen-
HBI pa3zdopoc no pazmepam 25-50% oOyciioBiaeH U30paHHBIM MOJIXO0JIOM K CHHTE3Y
KT Ag,S B BogHOM pactBOpe nonumepa. CTOUT OTMETUTHh HEOJTHOPOAHYIO CTPYKTYPY
nuzo0paxkenus koyutounubix KT Ag,S, Ttak mist KT MakcuMallbHBIX pa3MEpPOB OTYET-
JTUBO HAOJI01aIM TEMHOE TSITHO B LIEHTPE U CBETJIO0E KOJbIO BOKpYT. ConocTaBieHue
TEMHOTIOJIbHBIX M CBETJONOJBHBIX H300paKEHUM, TMO3BOJIUIIO HHTEPIPETUPOBATH
TEMHOE TISITHO KaK KPHUCTAJUTMYECKOoe siapo Ag,S, a CBETII0E KOJIbIIO, KaK 000JIOUKY,
COCTOSIIIYI0, TO-BUUMOMY, U3 KEJIATUHBI U €€ KOMIUIEKCOB C KOMIIOHEHTaMU CHHTE-
3a. @opMHUpPOBAHUE JOCTATOYHO TUIOTHON 000JI0YKHM TOMMMHON 2.5-4.0 HM U3 Kema-
THUHBI BOKPYT cepeOpocoaepIKaIiiux MoJynpOBOJHUKOBEIX dacThil, BKItouas AgHal,
U3BECTHO [2]. OHO BO3HMKAET MPHU B3aUMOJECUCTBUM MOJISIPHBIX TPYIIN KEJIATHHBI C
obopBanHbIME CcBs3siMU nHTepderica KT. Takxe BeposiTHO 00pa3oBaHNE KOMITJIEKCOB
JKeJaTUHbI U KoMoHeHToB cuHTe3a KT, B T.4. )xenatunatoB cepedpa [2]. [lomoOHbIe
000J104KH OYIyT NPENsTCTBOBATh POCTY KPUCTAIIMYECKON PEIIETKU, TUITMUHOU ISt

Pabora BeInoHeHa npu nojaepxkke rpanta POOU 14-02-31278 mon_a.

Jumepamypa
[1] H.Y.Yang, Y.W.Zhao, Z.Y. Zhang, H.M. Xiong, S.N.Yu. Nanotech. 24,055706
(2013).

[2] B.W.Illanupo. Teopemuueckue navana gpomoepaghuueckoeo npoyecca, IauTOpU-
ai, M. 2000,c.159.
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NCCIEAOBAHUE HAHOCJIOUCTBIX IIVIEHOK COCTABA GeSe2-
As2Se3-Agl

N3yueHrne MOHHON MPOBOAMMOCTH B HAHOCJIOUCTHIX MCKYCCTBEHHBIX Ma-
TepUaiax Mpe/ICTaBlIgeT3HAYNTENbHBIM uHTEpec [1, 2]. IIpoBoguMocTs B J1aH-
HBIX MaTepHuaiax OCYIIECTBIISIETCS 32 CYSTUHTCHCUBHOIO B3aUMOJICHCTBUS Me-
Ky KOHTakTupyronmMu (pazamu. CpoiicTBa (a3, 00pa3yrOIMXMHOTOCIOWUHBIN
MaTepuasl NoJAOUPAOTCA B 3aBUCUMOCTH OT Iielie skcnepuMenTta. Hanpumep,
€CIIMCYIIECTBYET HEOOXOAUMOCTh B MOATOTOBKE CTAOMIBHOTO CTEKIOBUIHOTO
CJOSI C BBICOKOW HOHHOMIPOBOJAMUMOCTBIO, CTEKIIO JTOJKHO HMETh BBICOKYIO
KOHIIEHTPAIMIO MOHOMPOBOJSIIET0 coeuHeHus. Takxke, MeXIy TeMIepaTypoil
KpUCTAJUIM3AlMA CTEKJIa U TEeMIIEpaTypol CTEKJIOBaHUS NOJKHA OBIThb3HAYU-
TeJbHAs pa3HUIIA.

C »aTOil menpl0 ObUIa W3YyueHa cTekiooOpasyromas cuctema GeSe2 -
Sb2Se3 - Agl. CocraBbiricciieIOBaHHBIX CTEKOJ PACHOJIararoTcs BAOJIb ocH (1-
x) ((1-i1) GeSe2 - ySb2Se3) -AGI; rne(0 <x <0,5) (0,4 Y 0,6). CreknoBugHas
CTpPYKTypa cIiaBoB Obuia moarBepxkiaeHa metonoM PDA.Ilposenen nudde-
PEHIIMATBFHO-TEPMHUYECKUN aHaIu3 cTekoll. Takum oOpa3om, ObUIH Ompesesne-
HBITEMIIEpATypa CTEKJIOBAHUS U TEMIEPATyphl KpucTauin3auuu. TOHKUE IIeH-
KU CTEKOJI OBUIMIOIYYEHBIITYTEM Ja3epHoil abisiuuu B Bakyyme. [loBepxHOCTB
IJICHKHA UCCIIEI0BAIN METOAOMCKAHUPYIOLIEH AJIEKTPOHOU MUKPOCKOIIUU. XHU-
MHYECKUN COCTaB IUIEHOK KOHTpOJIMpoBaH ¢ nomowmbloEDA. MoHHas npoBo-
JTUMOCTh OOBEMHBIX 00pPa3lOB CTEKOJ W IUIEHOK HCCIEA0Balach C MOMOIIIb-
IOMMIIE/TAHCHOM CIIEKTPOCKOTIHUH.

Jumepamypa
[1] Maier, J., Solid State Ionics, 2002, vols. 154—155, pp. 291-301.

[2] Yu. S. Tver’yanovich, M. D. Bal’makov, V. V. Tomaev, E. N. Borisov, and
O. Volobueva. Glass Physics and Chemistry, 2008, Vol. 34, No. 2, pp. 150—
154.

baaromapuocTu

Pabota Bbinonnena npu nojajaepxke PODU, rpant Noa-14-03-00822.

HccnenoBanusi MpoOBENEHBI C MCIOIb30BaHUEM O0OPYIOBaHHS PECYypPCHBIX
neatpoB (PL]) CIIOI'Y"PentrenogudpakiimOHHBIE METOJBI HCCIeAOBaHUS",
Mexnuciurmraapaoro PI mo nanmpasnenuto'Hanorexnosoruun", P1] "MuHoBa-
IIMOHHBIE TEXHOJOTUN KOMIO3UTHBIX HaHoMaTepuaioB", PL] «llenTpauarnoctu-
K1 (DYHKITMOHAIBHBIX MAaTEPUAJIOB Il MEAUIIMHBI, (papMaKOJIOTruu U HaAaHODJIEK-
TpoHUKW»,PI «Ontrueckue u jiazepHble METOIbI UCCIICIOBAHUS BEIIECTBAY
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MN3YUYEHUE ATPEI'AIIUN KOMIVIEKCOB IIVIATUHBI B
PACTBOPE METOAOM CIIEKTPOCKOIINU SAMP

S W [TnockokBapaTHbie KOMITIEKCHI TIaTUHBI(IT)
e ¢ NUHLUEPHBIMU TPUIEHTAaTHBIMH JIMTAHIAMH, Ha-
.+« d..  npumep N C"N, C'NAC, N'NAC sBIsIOTCS SIp-

KUMH TPUILIETHBIMU JIIOMUHO(OpaMU C BBICOKH-
e " _ MU KBAHTOBBIMU BBIXOJIaMH JIFOMUHECIICHIIMUA B
%~ pacTBope U B TBepaou (aze. Takue coeauHEHUS
HCCIIETYIOT B KAUECTBE METOK B OMO-UMUJIKUHTE,
npo6 Ha JIHK, ceHcopoB, a Takke B KaueCTBE SMUTTEPOB B OPTraHUYECKUX CBE-
TOU3JIy4aromux auoaax. Jlis u3ydeHus: 0COOEHHOCTEW MOBEICHUS KOMILIEK-
COBB PacTBOPE MbI UCTIOJIB30BAIN METOJI ClIEKTpOocKonuu SAAMP.
. [P/0 SIpko BBIpaKE€HHAs 3aBUCUMOCTb XHMHYE-
CKHUX CJBHUTOB IPOTOHOB apOMaTHYECKOM obiac-
TH JINTAHJIOB OT TeMIEPaTypbl U KOHUEHTPALNU-
YKa3bIBAET HA HAJIMYME arperaluyud KOMIUIEKCA B
pactBope. MoneKybl KOMILUIEKCA, TPEATIOIONKH-
TEJIbHO, YKJIAJbIBAIOTCS B «CTE€K» B PE3YJIbTATE
MeTATOQUIIbHBIX B3aUMMOJICHCTBUI aHAJIOTUYHO
TOMY, KaK 3TO IPOUCXOJUT B TBepaou (paze. s
OMPEICIICHUS] arperallMOHHBIX YUCce ObLIM MPOBEAEHBI U3MEpEeHUsT KO3 puiiu-
enToB nuddysuu meronom STEbp mist 00pas3ioB pa3HbIx KOHIEHTpanui. Ha
OCHOBE 3aBUCUMOCTH KO3(ppuiineHToB 1uddy3un OT KOHIIEHTPAIUHU MTOTYUYEHBI
arperaliMoHHbIe yncia aHamorudHo [1]. MccnenoBanme npoBeAeHO € UCIOIB30-
BaHUEM 00OPYJOBAaHUS PECYPCHOTrO IeHTpa «MarHuTHO-PE30HAHCHBIE METObI
uccnenoBanus» Hayunoro napka CIIOIY.

IS & I

c/cmax

0 02 04 06 0.8 1

JIumepamypa
[1] Izak A. Kotz¢ ,Wilhelmus J. Gerber , Yu-Shan Wu and Klaus R. Koch,
Dalton Trans., 2013, 42, 3791

124



«Hoevie uncmpymenmanvhsvle Memoobl 8 MAMePUAIO8e0eHUU, UCCIe008aHUe
HAHOCMPYKMYyp»

VIIK 54

E.A. CroasipoBa', O.B. Kiumos’
ICaHKm-Hemep6yp20Kud Tocyoapcmeennwiti Ynusepcumem, Uncmumym Xumuu, HUU
Jazepnou xumuu, Canxm-Ilemepoype
’Unemumym Kamanusza um. I'K. Bopecrkosa CO PAH, Hogocubupck

anteya93@gmail.com

BJUAHUE MOP®OJIOI'MHU CBA3YIOIIEI'O HA PACIIPEJAEJIEHUE
AKTHUBHOI'O KOMIIOHEHTA B KATAJIM3ATOPAX
I'maAPOOYUCTKH, IPUT'OTOBJIEHHBIX C UCIIOJIBb30OBAHUEM
AJTIOMOCHUJ/IMKATOB

B Hacrosiiiee Bpemsi MPOUCXOJUT Y>KECTOUEHUE TPEOOBAaHUMN MO COJIEepHka-
HUIO TE€TePOATOMHBIX MpUMEceld B AU3EIbHOM TomMBe. OJHAKO CTAHOBUTCS
BaXHOM pa3paboTKa KaTajinu3aTOpOB, aKTUBHBIX HE TOJHKO B IMpoIleccax yiaalie-
HUS TETEPOATOMHBIX IPUMECEH, HO U B TIPOLIeccax, MPUBOSAIINX K YBEITUUCHUIO
neTaHoBoro yucia. HeooxoaumbIMu J71s1 3TOTO napameTpaMu 00J1aaloT KaTalu-
3aTOPBI HA OCHOBE aMOP(HBIX ATFOMOCHIIMKATOB (ASA)

[IpombliisIEeHHBIE TPaHYJMPOBAHHBIE KaTaJIM3aTOPbl JIOJKHBI 00JIaAaTh psi-
OM (pU3HUYECKUX XapaKTEPUCTUK, KOTOPBIE, B Cllydae MCHOJb30BaHUsA ASA Kak
HOCHUTEJIEH, BO3MOXHBI JIUIIh IpHU TOOABICHUU CBA3YIOUIETro BellecTBa. [lanHas
paboTa MOCBSIIEHA M3YYEHUIO CBOMCTB HOCUTEIEH U KOOAIBT-MOJIMOJIEHOBBIX
KaTajgn3aToOpOB, MPUTOTOBJIEHHBIX HAa OCHOBE aMOP(HBIX aTIOMOCHUIHKATOB C
UCIOJIb30BAHUEM TTOPOIIKOB TUAPOKCH]IA ATFOMUHUS Pa3IMYHBIX MapoK B Kaue-
CTBE CBS3YIOILIETO.

WcXOoaHbIi aIFOMOCHIIMKAT ObUI MOJIYYeH METOJIOM COOCAXKIACHHS THAPO-
KCHJIOB QTFOMUHUS W KPEMHHS, B JajbHEHIIEM OH ObUT cpopMOBAH METOJIOM
AKCTPY3UHM ¢ KOMMEPUYECKUMU MOPOIIKaMU THAPOKCHUIA aTtOMUHUSI Mapok Pural
SB, TH-60, TM-70, ISCZC-1 u B20M. Ha HOoCcUTENH HAHOCUIICA MPEAIIECCTBEH-
HUK aKTUBHOT'O KOMIIOHEHTA, ¥ KaTaIU3aTopbl CyIb(UuIupoBainch B Toke H,S.

HccnenoBanue 00pasiioB KOMIUIEKCOM (PU3UKO-XMMHUYECKHX METOOB
(a30THas MOPOMETPHS, MPOCBEUMBAIOIIASL AJIEKTPOHHAS MHUKPOCKOIUS, PEHTTe-
HO-(DOTO3NIEKTPOHHAS] CIIEKTPOCKOIHMSI) TTOKA3aJ0 CYIIECTBEHHOE BIIMSHUE MOp-
doyioruu CBSZYIOIIErO Ha pachpe/iejieHue akTUBHOTO KOMITIOHEHTAa MO TMOBEpX-
HOCTH KaTajau3aropa.

TecTupoBaHME KATAIM3ATOPOB B THAPOOUYUCTKE MOAECIBLHOU cMmecu 2% nu-
oenzotnodena (DBT) B nekainHe MOKa3alo pa3iuyHYyl0 CTENEHb KOHBEPCUU
DBT (6omnee 70%) u ero mpeBpaliieHre B Pa3MyYHbIE MPOIYKTHI PEaKUud s
pasHbIx 00pa3ioB. [IpoBoAMIOCH TECTUPOBAHME KaTaIU3aTOPOB Ha PEabHOM
J3€JIbHOM TOIUIMBE, MPU 3TOM TaKXe HaOJIOAANIOCh CYIIECTBEHHOE BIIMSHUE
MOP(}OJOrUH CBA3YIOIIETO B KaTalM3aTopax Ha aKTUBHOCTH B MPOIIECCE THUIPO-
OYHCTKH.
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I'MBKHE J3JIEKTPO/JbI HA OCHOBE PEDOT:PSS/MnO,1JIsA
CYIIEPKOHAEHCATOPOB

CynepKOHAEHCATOPhI WM AIEKTPOXUMUUYECKHUE KOHJEHCATOPhI OTHOCSTCS
K uncity 3¢ (PEKTUBHBIX SHEpPro3anacaroinmux yCTpOUCTB, K pa3pabOTKe KOTOPHIX
ObLT TPOSIBIECHOONBIIION HHTEPEC B MOCJIEAHUE TOJbl. 3amacaHue SHEPruu B
ANEKTPOXMMHUUECKUX KOHJEHCATOpax oOecreymBaeTcs 3a cueT (apaaeeBCKUX
MIPOLIECCOB MEpe3apsIKU IEKTPOAKTUBHOTO MaTepurasa o BCEMY €ro o0beMy.

B Hacrosieit paboTe ucciieJoBaHbl METO/IbI MOJTYyYE€HUsS] KOMIIO3UIIMOHHO-
ro marepuaia PEDOT:PSS/MnO,c paBHOMEpHO-00bEMHBIM pacipe/ieIeHueM-
YacTHUIl AMOKCHJIaMapraHiia B MOJUMEPHOU MaTpHUIIE U AJIEKTPOJOB Ha THMOKOM
OCHOBE W3 YrjaepoaHoi Oymaru. Mopdosorust BbICOKOJMCIEPCHOTO OKCHJIA
Mapraniaia nosepxHoctu PEDOT xapakrepuszoBaiiach METOJIOM CKaHUPYIO-
IeH 3JIEKTPOHHOW MUKpOCKONUU. JI1si uaeHTU(UKAIIMUBATIEHTHBIX COCTOSHUM
MapraHia Mpy pa3IMYHbIX COCTOSIHUAX OKHCJIEHUS KOMIIO3UTAa HCIOJIb30BAIH
meton XPS cnexkrpockonuu. Mopdosorus momydeHHbIX TOBEPXHOCTEN H3yue-
Ha C MCIIOJb30BAaHUEM METOJOB CKAHMPYIOUIEH AJIEKTPOHHOM MHUKPOCKOIHH.
DIIEKTPOXUMHUYECKHE CBOWCTBA KOMIIO3UTOB M3Yy4Yajld METOJAMHU LUKINYECKOU
BOJIbTAMIIEPOMETPUH, TaTbBAHOCTATHYECKUX 3aPSA-Pa3psAHBIX KPUBBIX U
CIIEKTPOCKOIUHU JIEKTPOXUMHUYECKOT0 UMIIE/IaHCA.

[TonydeHHbIe IEKTPOJBI IEMOHCTPUPYIOT BBICOKYIO 3JIEKTPUYECKYIO €M-
KOCTh U OBICTpBIE MPOLIECCHI 3apsii — pa3psjia Ipu pabOTe B BOJHBIX JIEKTPO-
nutax. Bo3pacTtaHre CKOpOCTH MPOLIECCOB MEPE3apsAIKU MaTepHaia CBSI3aHO C
00BEMHBIM pacmpeneneHneM aucrnepcHoro MnO, B Me30MOpPUCTON/MUKPO-
MOPUCTON CTPYKTYpe MPOBOMASIICH MOTUMEPHON MaTpUIlbl ¢ OOJIBIION TUIOIIA-
IO PEAKIMOHHON MOBEPXHOCTH. EMKOCTHBIE MapaMeTpbl KOMIIO3UTOB Cpas-
JUYHBIM KOJIWYECTBEHHBIMU cOOTHOLIeHUuAMU Mexay PEDOT:PSS u MnO, B
KOMIIO3UTHOM MaTepuaje ObUIM CUCTEMaTUYECKUUCCIEIOBAHbl U MTPOAHATU3U-
POBaHBL.

ABTOpPBI BBIpaXKAIOT 0JIar0IapHOCThH KOJUIETaM M3 LeHTpa MeXIuCIUILIu-
HApHOTO PECYpPCHOI0 LIEHTpa HAHOTEXHOJOru u PecypcHoro nenrpa «duszu-
yeckue MeToibl uccieaoBaHus noepxHoctu» CIIOIY. Pabora moanmepxana
Poccuiickum (onmoMm dyHIaMeHTAIBHBIX HccieaoBanuii (rpantbl Nel3-03-
00894 u Ne 14-29-04043).
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KOMIIEHCALIUA JOIHTIVIEPOBCKOI'O YHIMPEHUSA BO
BCTPEUYHBIX KOMB-IIOJIAX

B HacTtosimieit pabote uccinenoBaics METo i KoMneHcanuu JlonmiepoBcko-
ro yIIMPEHUs BO BCTPEUYHBIX KOMO-moJisiX. bbun paccuntan ko3duimeHt mo-
TJIOLEHUSICPEBL,COCTOSIIECH U3 ABYXYPOBHEBBIX aTOMOB, IOMEIICHHBIX B TOJIE
JIBYX CHUJIBHBIX BCTPEUHBIX ONTHYECKUX TpeOeHOK.[Ipy BHITIOJHEHUH YCIOBUMN
pPE30HAHCAa Ha CIIEKTPE MOTJIOUIEHUS TOSBISIOTCS y3KHUE OAHOPOIHBIE THUKH.
[TosiBeHHe TaKUX MUKOB MO3BOJISIET HAJEETCS B OyAyIIEM HA MOBBIIICHUE TOY-
HOCTH METOJIOB KOMO-crniekTpockonuu [ 1, 2].

[IpennaraeMblii METOJT OCHOBBIBAETCS Ha PA3JI0KEHUU AJIEMEHTOB MaTpH-
bl TUIOTHOCTH B ABOWHOM psax Pypee [3]. BeTpeunsie cunbHbBIE MOJIST B3aUMO-
JNEUCTBYIOT CO CPEIOW JABMXKYIIUXCS aToMOB. Kakias MoJekyJsia ABUKYyIIascs
CO CKOpPOCTBHIO ¥ "BUAUT" nBa MOJSl, OTCTPOCHHBIEAPYT OT Jpyra Ha 4acToTy

2kv (k — BomHOBO# BekTOp).B TOM ciy-
i s yae, Korjga o0a ToJisl CUJIbHBIC, JBYX-
YpPOBHEBasi CUCTEMa TPaHCPOPMUPYETCS
B MHOTOYPOBHEBOIO C KBa3UAHEPrUTUYE-
CKHUMU YpOBHAMHU. DU3NYECKYIO MPUPO-
Iy TIMKOB, BO3HUKAIOIINX B CIIEKTPE IO-
: TJIOIICHHS, MOKHO OOBSICHUTh MHOTO(DO-
i sl A TOHHBIMU TMEPEXOAaMU MEXKAY HSTUMH
KBa3UIHEPTUTHYECKUMU YpOBHsAMHU. Ta-
KHE MepexoAbl MPOUCXOIAT ISl TPYII
aTOMOB JIBUKYIINXCSI CO CKOPOCTBIO VU, YAOBJIETBOPSIONIEH YCIOBUSM PE30HAH-
ca2kv = (n + 1)Q (n,l —nenpie uncna, () —4aCTOTHOE PACCTOSTHUE MEXIY CO-
CEeIHUMHU KOMIIOHEHTaMH KOM0a).

I{L‘JD(lJ(hMllH CHT ITOTIIOMEHH A

Jumepamypa
[1]S.A. Diddams, J.Opt. Soc. Am. B 27, 51 (2010).
[2]A. Schliesser, N. Picque, T.W. Hansch, Nature Photonics 6, 440 (2012).
[3]Yoon, M.S.Chang, H.V. Lee, J.R. Park. Phys. Rev. A 60, 2547 (1999).
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®U3NKO-XUMUUYECKHUE CBOMCTBA NEPBAITAPAIIMOHHBIX
MEMBPAH

B nactosimiee BpeMs MeMOpaHHBIE METOBI SIBISIOTCS OJHUMH U3 HauOo-
Jee BHeAPAEMBbIX B cpepe pa3aeneHusi, OUMCTKA U KOHIIEHTPUPOBAHUS KUKUX
U Ta30BbIX cMeced. IHTerpupoBaHHble MEMOpaHHbIE MTPOLIECCHI MTO3BOJISIIOT T10-
JYYUTh HEOOXOJUMBIM MPOAYKT MPU MUHUMAJIBHBIX SKOHOMUYECKUX TOTEPSX,
Jiesasi TEXHOJIOTHIO MOJIyYEHUsT pecypcocOeperaronieil 1 3KOJI0rnYeCKH YUCTOM.
Db dekTUBHOCT, MEMOPAHHOTO pa3JieJICHUsI BO MHOI'OM 3aBHCUT OT OCOOEHHO-
CTU CTPYKTYPY U UHAUBUYATbHBIX MapaMeTPOB MPUMEHIEMOI0 MEMOPAHHOTO
matepuana. [loaToMmy menpio Hactosimeld padoTel OBUIO M3yueHHE (GU3HKO-
XUMUYECKUX CBOMCTB HOBBIX TOJHMMEPHBIX MEMOpaH Il OYMCTKH BOJHO-
OpraHUYECKUX cMeceil MeroioM mepBamnopanuu. [lepBanopanus (wiam ucnape-
HUE 4yepe3 MeMOpaHy) - OJUH M3 HaumbOoJjee MepCHeKTUBHBIX MEMOpPaHHBIX Me-
TOAOB B cdepe pasliefieHus] OMU3KOKUIIAIINX, TEPMUUYECKU HEYCTONYMBBIX U
a3€0TPOIHBIX XKUAKUX cMecei. OJIHaKo 001acTh MPUMEHEHHUS JAaHHOTO METO/1a
OTPAaHUYMBAET HEOOJIBIIION ACCOPTUMEHT JOCTYIHBIX MPOMBIIUICHHBIX MEM-
OpaH, MO3TOMY MOUCK U U3YUYEHHUS] HOBBIX MAaT€PUAJIOB SIBIIIETCS IPUOPUTETHOM
3amaueii. OOBEKTaMU HACTOSIIETO HUCCIEIOBAHUSA SIBJISIOTCS HOBBIE HEMOPHUC-
Thle MEMOpaHbl HA OCHOBE TEPMHUUYECKH U XUMHUYECKU CTOMKHX, MEXaHHUYECKHU
IIPOYHBIX MOJMMEPOB KJIacca MOJUTeTepOoapiieHoOB. [ XapakTepucTuku pas-
paboOTaHHBIX MEMOpaH OBLJIO MPOBEACHO AETAIBHOE UCCIIEAOBAHUE MOBEPXHO-
CTH U MOPGOJIOTUHA METOJIOM CKaHUPYIOIIEH 3JIEKTPOHHOM MUKPOCKOIINH, pac-
CUMTaHa CTENEeHb YIAKOBKM MaKpOMOJIEKYJ (J10Jis1 CBOOOAHOTO 00beMa) Mo Io-
JYYEHHBIM JIAaHHBIM O TJIOTHOCTH MOJUMEPHBIX IJIEHOK, OIEHEHA TepMHUYECKast
YCTOMYMBOCTh U OCOOEHHOCTh COCTaBa MEMOpaH METOJOM T€PMOTPaBUMETPH-
YECKOIo aHajIn3a, MPOBEJICH aHAIN3 MacColepeHoca yepe3 MeMOpaHy Ha OCHO-
BE€ OCHOBHBIX COPOIMOHHBIX M AU Y3UOHHBIX TapamMeTpoB. PaznenurenbHbie
CBOMCTBa MeMOpaH ObLIM M3Yy4YeHBI B Tpoliecce mepasanopanuu. [lepBamnopa-
[IMIO0 MPOBOAMIIA B BAKYYMHOM PEKHME C MCIOJIb30BAHUEM SIYEUKH HEMPOTOY-
HOTO THUNA, B KAaueCTBE MWCCIEAYEMbIX CMeceld OblIM BBIOpAHBI BOJHO-
OPTraHUYECKUE PACTBOPHI B IIUPOKOM JIMANA30HE KOHIICHTPAIUN. Y CTAHOBJICHO,
YTO BCE HCCIIelyeMble MEMOpaHbl SIBISIOTCA d(PGHEKTUBHBIMU MPU OUYKUCTKU U
KOHLEHTPUPOBAHUU pa3JIENIeMbIX CMECEH, BKJIIOYasi CMECH a3€0TPOIHOrO CO-
CTaBa.

ABtopsl Omaronapsat Caunkrt-IlerepOyprckuii ['ocygapcTBeHHBIN YHUBEp-
cuTeT 3a uccaenoBarenbckuii rpant (12.0.105.2010).
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CHUHTE3 I'PA®EHA METOAOM JUD®PPY3UU ATOMOB YIJVIEPOJA
YEPE3 IVIEHKY HUKEJIA

B nacTosimiee BpeMs pa3pabOTKe METOJ0OB CUHTE3a U UCCIIEIOBAHUIO DJICK-
TPOHHOU CTPYKTYyphI Tpadera (MG), MOCBSIIEHO MHOKECTBO padOT BCIEACTBUE
€ro BhIIAIOIMUXCA (PU3UKO-XUMHUYECKUX CBOMCTB. YHUKaIbHbIE TPAHCIOPTHBIC
CBOMCTBA (MakKCUMaJbHAasl MOJIBUKHOCTh JJICKTPOHOB CPEAM BCEX HM3BECTHBIX
MaTepuanoB) AenatoT MG mepcrneKTUBHBIM MAaTepUagoM JJIsi PUMEHEHUS B
CaMbIX PA3JIUYHBIX MPUIIOKEHUIX, B YaCTHOCTH, KaK OYIyIIylI0 OCHOBY HaHO-
AJEKTPOHUKU U BO3MOXKHYIO 3aMEHY KPEMHHUS B MHTETPaJIbHBIXMUKPOCXEMaX.
K Haubosiee mnepCrneKTUBHBIM HampaBlieHUsIM TpuMeHeHuss MG OTHOCHT:
CBEpXObICTpBIC A(PIECKTPOHHBIE CXEMBI, (DOTOAETEKTOPHI U T.1I.

Hanuune aByx u 6ojee rpa€HOBBIX MOHOCJIOEB CHJIIBHO MCKAXKaeT DJIEK-
TPOHHYIO CTPYKTYpYy. B 3TOH CBs3M 0COOYIO pOJIb WUIparOT METOJbI CHHTE3a
MG. B Hacrosiiiee BpeMsl IHPOKO MPUMEHSIIOTCS CIIEYIOIINE U3 HUX: MEXaHU-
YecKoe OTIIeNyIINBaHue, TepMudeckas rpadutusaius kapouaa kpemuus (SiC),
KpeKuHr yriaepojocoaepxamux razoB (CVD) u T.1. OCHOBHBIM HEIOCTaTKOM
JAHHBIX METOJUK cuHTe3a MG, HeCMOTps Ha MX 3HAYUTEIbHOE NMPUMEHEHUE B
byHIaMEHTANbHBIX MCCIEIOBAHUAX, SBISIETCS OTCYTCTBHE BO3MOKHOCTH HX
NPUMEHEHUs Ha AMDJIEKTPUUECKUX TMOJUIOKKAX, Hampumep, Takol kak SiO,.
TeM cambIM 3aTpyIHSAS pa3padOTKy U MPOU3BOACTBO YCTPOMCTB Ha ocHOBE MG.
Takum 00pa3om, pazpabOTKa HOBBIX METOJ0B KOHTpOJIUpyeMoro cunreza MG,
0COOEHHO Ha JUAJEKTPUUYECKUX IMOJJI0KKaX, SIBISETCS HanOoJee MepcreKTUB-
HOW 3aJ1a4€X B HACTOSAIIEE BPEMS.

HenapHue uccienoBaHus MoKas3aiM, 4YTO CYIIECTBYET BO3MOKHOCTb CHHTE-
3upoBatb MQG, HCMOJIB3Yys B KadyeCTBE MOJJOKKH BBICOKOOPHEHTUPOBAHHBIN
nuponutuyeckuii rpagut (HOPG) [1] wim SiC ¢ aacopOupoBaHHON TUICHKON
HUKes. Takue cCUCTeMbl HE SIBISIOTCA METAUIMYECKUMU, YTO JIeJIaeT 3TOT Me-
TOJ TIPUBJICKATEIbHBIM JJIsI CO3/IaHUS AJIEKTPOHHBIX YCTPOUCTB HAa ocHOBE MG.
[enpto HacTosmIEeH pabOTHI SABISAETCS OMpPENeieHHe BO3MOKHOCTH (POpMHUPOBa-
Hud MG ¢ HCOJIB30BAHUEM METOJ1a, OCHOBAHHOI'O Ha MPOIECCE CEerperanuu
(MpOHUKHOBEHUU YeEPE3 00HEM)ATOMOB YIIIEpOJa TP TEPMUUYECKOM BO3JICUCT-
BUH.

JIumepamypa
[1] X. Mingsheng, F. Daisuke, S. Keisuke, W. Eiichiro, H. Nobutaka,
arXiv:1006.5085, (2010).
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CHUHTE3 U ONPEJAEJIEHUE CTPYKTYPbI T PA®EHA,
JIJETUPOBAHHOI'O BOPOM

I'paden npeacrasisieT co00il IBYMEpPHYIO PELIETKY, B KOTOPOI aTOMBI yT-
JIepoJia  BHICTPOGHBI B  COTOOODA3HYI0 CTPYKTYpy B pe3yibTare Sp -
ruopuaAn3au. SBssCh OECIIENIEBbIM MOJYIIPOBOJHUKOM U UMESI MAITYIO KOH-
IIEHTPAIIO0 HOCUTEIIEeH 3apsiaa, OH HE MOXKET ObITh HAMPAMYIO MCIIOIH30BaH BO
MHOTHX ycTpoiicTBax. [loTromy BHenpenue npumeceil B rpadeH s yrpase-
HUS €0 DJIEKTPOHHOW CTPYKTYPOHM NMPEACTABISIETCS BaXXHOM 3anadeut. Jlerupo-
BaHue rpadeHa aromMmaMu a3oTa [ 1] MpUBOIUT K MOSBJICHUIO 3aMPEIIEHHON 30HbI
U UHIYIUPYET SJIEKTPOHHYIO MPOBOJUMOCTH (N-THUIT), B TO BPEMs KaK MPUMECH
oopa [2] AomKHA TPUBOAUTH K TPOBOJIUMOCTHU P-THIIA.

B nanHOl paboTe MBI IEMOHCTPHUPYEM CIIOCOO CHUHTE3a JETMPOBAHHOIO
O0opoM rpadeHa myTEM KpeKMHra kapOopaHa M TMPOIMUIIEHA HAa MOBEPXHOCTU
Ni(111), a Takke ompeaenseM JIOKAIbHYIO CTPYKTypy npumecu. CUHTE3 U HC-
CJIEIOBAHMS MPOBEJCHBI B YCIOBUSX CBEPXBBICOKOTO BaKyyma Ha 00OpyI0Ba-
Huu PL CIIOI'Y «®Dusnueckre MeTOAbl UCCIAEOBAHMS MMOBEpXHOCTHY. J[J1s 1o-
JTy4YeHUus UHPOpPMALIMK O CTPYKTYpE IMPUMECHBIX HEHTPOB HE3aBUCUMO BBIpa-
IIEHBI MOHOCJION Tpad)eHa ¢ KOHIEHTpausaMu npumecu 6opa 3% u 16%. Cre-
XUOMETPHUS pacCUMTaHa Mo JaHHBIM (OTO3IEKTpOoHHOU cniekTpockonuu (DIC)
OCTOBHBIX YpOBHEH, MOJIYy4YEeHHBIM Ha crnektpoMerpe Nanolab. Omnpeneneno,
YTO KaXJblii aToM OOpa XMMHUYECKH CBSI3aH C TPEMsS aTOMaMH YIJIepoJa, T.e.
MPOUCXOJIUT 3aMEILIEHHUE YTIEPOoia MPUMECKIO. [ 1eTaabHOr0 MCCIEeA0BaHUS
CTPYKTYpHI Je(heKTOB 00pa3ibl ObUIN TMEPEMEIICHBl B KaMepy CKAHUPYIOIIETO
30HJI0BOTO MHKpockona Omicron B ycloBUsX BakyyMma. [Ipu momoiu ckaHu-
pytouieii TynHenbHo Mukpockonuu (CTM) u cnexkrpockonuu (CTC) ompene-
JeHa CTPYKTypa JIETUpOBaHHOro rpadena ¢ aromMapHbeiM pazpemeHuem. CTC
MOKa3aja YMEHbIIEHUE SJEKTPOHHOW TUIOTHOCTH HA HEKOTOPBIX aTOMax, 4To
MO3BOJIMJIO UJCHTU(PUIIMPOBATH OOp B PEIIETKE M OMPEACNIUTh, YTO MPUMECH
pacrpeielieHa B INIOCKOCTH TpadeHa CirydyaitHbIM 00pa3oM.

Jumepamypa

[1] D.Yu. Usachov et al. Nano Lett.2011, 11, 5401-5407.
[2] J.Gebhardt, R.J. Koch et al. Phys. Rev. B, 2013, 87, 155437

130



«Hoevie uncmpymenmanvhsvle Memoobl 8 MAMePUAIO8e0eHUU, UCCIe008aHUe
HAHOCMPYKMYyp»

VIIK: 53.06

A.A. BacuabeBa, ILLK. Oabmun
Canxm-Ilemepoypackuti 20cyoapcmeeH bl YHUSepcumen,
Hnemumym Xumuu, paxynemema, Cankm-Ilemepoype, Poccuiickast
Deoepayus
111nushalll@mail.ru

OEMTOCEKYH/IHASA JIASEPHAA MOAUDPUKALIUA
CTEKJIOOBPA3YIOLHINX CUCTEM Ag,0-P,05s C OBPA3OBAHUEM
HAHOYACTUIL CEPEBPA

BaxxHoil 3aaueli COBpEMEHHON HAyKU SIBJISIETCS YIOBJIETBOPEHUE PaCTy-
MIMX MOTpeOHOCTEeW (OTOHUKHU TIPU CO3JAHUU PA3IUYHBIX ONTUYECKUXU OITO-
AJIEKTPOHHBIX YCTPOMCTB, B TOM UHCIIE AJIEMEHTOB XpaHeHus uH@opmanuu.B
OCHOBE MMOAXO0Ja K CO3JaHUI0 YKA3aHHBIX YCTPOMCTB MOXKET JIeXkKaTh JIa3€pHO-
UHIYIIMPOBaHHAs MOAU(UKAIUS CTeKIa ¢ 00pa3oBaHMEM HaHOYACTHUIL cepedpa.
JlanHas paboTa MOCBSIIEHA U3YYCHHIO (U3UKO-XMUMHYECKUX aCIEKTOB 3TOTO
mpoiiecca.

Jlnst pellieHust MOCTaBICHHOM 3aj/laur Obljla CAHTE3UPOBAHA U UCCIIEIOBaHa
cucTeMa MOJENbHBIX CTeKONI Ag,0-P,Os ¢ pa3nuyHbIMM KOHLUEHTPALHUSIMH CE-
pebpa (35 — 55mol%). Tlomyduensr KP-ciekTpbl 10 M 1ocie J1a3epHOro BO3-
NEUCTBUS, YTO MO3BOJIMIIO U3YYUTh U3MEHEHUSI ONTHUYECKUX CBOWMCTB, BhI3BAaH-
Hble 00ydyeHueM. [Ipouecc hpeMToceKyHIHON Ta3epHOM 3aucH TPOBOIUIICS C
ucrnosib3oBanueM Ti:Saphire nazepa B peMTOCEKyHAHOM pexXUME TIPU CIEAYIO-
IIMX MapaMmeTpax: IiauHa BOJHBI - 800HM, sHeprus uMmmyibcs - 75H/K, mim-
TEIBbHOCTh UMITyJibca — S0¢c, CKOPOCTh CKaHUPOBaHUA - | MM/C, MOIITHOCTh —
1,2BT, yactrora cnenoBanus ummyiabca — 1 1MI'. OOmydaromuii my4yok ObLI
chokycupoBaH Ha rinyoune okosio 100MKM OT MOBEpPXHOCTH 00Opa3iia.

[lo gaHHBIM onTHYECKOW MUKpockomnuu, a Takxke KP-cnexkrpockonuu (Ha-
aU4re HU3Ko4acToTHOro nuka B KP-ciektpe MoandunnpoBanHoi oomactu 00-
pasia) ObUIO0 OOHAPY’KEHO, YTO JIa3epHOE BO3JCHCTBHE MPUBOIUT K 00pa3oBa-
HUIO HAaHOKJIACTEPOB cepedpa B 001acTH (POKYCUPOBKH Ja3epHOTrO Myyka. DakT
00pa3oBaHMs KJIACTEPOB cepedpa TakKe MOJATBEPXKAACTCS JaHHBIMU JIFOMUHEC-
[EHTHOW CHEKTpocKonuu. [lomydeHbl CHEKTphl JIFIOMUHECIEHIIMM 00pa3lioB B
30He, MOJU(PUIMPOBAHHON TIPU PaA3JIMYHBIX T[AapaMeTpax SKCIEPUMEH-
ta.llomydyeHHbIE JaHHBIE TTO3BOJIAIOT CIENIaTh BBIBOJI, UTO MPHU BO3JIECHCTBUHU Ja-
3€pHBIM HM3JIyYE€HHUEM MPOUCXOAUT MPOIECC MUTpAIuU U (HOPMUPOBAHUE Ha-
HOKJIaCTEPOB cepedpa. DTOT BBIBOJ Ba)KEH ISl TaJbHEUIIEro MOCTPOCHUs (u-
3UKO-XUMHYECKON MOJIETTH UCCIIEAYEeMOro Mpolecca.
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KOMIVIEKCHOE U3YYEHUE MEJIbCOAEPKAIIINX
MOPAEHUTOB: OIIPEAEJEHHUE 3APA10OBOI'O COCTOSHUA
NMOHOB MEJA U UX JIOKAJIN3AIIUHA B ITIOPAX HEOJIUTOB

[{eonuThl UMEIOT psAJl UHTEPECHBIX, JAXKE YHUKAIbHBIX CBOWCTB, KOTOPHIE
MOTYT OBITh UCIIOJIb30BaHbI B PA3IMYHBIX 00JIACTAX, OCOOCHHO B T€TEPOreHHOM
karanu3e [1]. BBenenne meaum B CTPYKTypy LIEOJIUTA 3HAYUTEIBHO YIY4IIaeT
KaTaJIUTUYECKUE CBOMCTBA cucTtembl [2]. Katamutuyeckas akTHBHOCTh JAHHBIX
MaTepUaJIOB 3aBUCUT OT COCTOSIHUS MOHOB M MX JIOKAJIM3ALMU B MaTpUIIE 11€0-
JUTA.

B Hacrosiiiee Bpemsi B coTpyaHHuYecTBe ¢ Kosuieramu u3 Centro de
Nanociencias y Nanotecnologia de la Universidad Nacional Autéonoma de
México (CNyN UNAM) Obut mpoBE/IEH CUHTE3 CEPUU MEb-3aMEIICHHBIX 00-
pa3loB, PA3IMYAKOLIMXCA COJIEPKAHHEM MEAH, MOJSPHBIM OTHOLIEHHUEM
Si0,/Al,05;, MeToOM CcUHTE3a, KaTHOHHBIM cocTaBoM. Ilpu mommepkke pe-
cypcHbIX 1eHTpoB CIIOI'Y ObLIO BBINOJHEHO HCCIIEIOBAHUE CTPYKTYPhl CUHTE-
3UPOBAHHBIX I[EOJUTOB, OMPEJEICHO KOJUYECTBO B HUX MOHOB MEIU U UX CO-
crosinue. OnpeaerneHacCuUMMETpHUs OJIMKANIIEro OKPY>KEHUsI HOHOB MEJU, Clie-
JaHO TPENNOJoXKeHne 00 WX JIOKAIM3allMM B MOpax Iieojuta. B Hacrosiiee
BpeMsI BEIYyTCS MCCIEHOBAaHMS BIHSHUS METOJAOM TEPMUUYECKOTO aHAIW3a H
AJIEKTPOHHOI'O MapaMarHUTHOTO PE30HAHCA.

WccnegoBanust MpoBEAEHBI C UCIOJIb30BaHUEM O0OPYAOBAHUSI PECYPCHBIX
nentpoB Hayunoro napka CIIOI'Y: PentrenonudpakiinoHHbIe METO/IBI UCCIIE-
noBanusi, Ouznueckre METO bl UCCIEAOBAHUS TOBEPXHOCTH, METOIbl aHaIu3a
COCTaBa BeleCTBa, MarHUTHO-PE30HAHCHBIE METOAbI HCCleoBaHus, Tepmo-
IPaBUMETPUYECKUE U KAJIOPUMETPUUYECKUE METOJIbl UCCIe0BaHus, Berauciu-
TenbHbIN eHTp CIIOLY.

Jumepamypa
[1]J. Weitkamp. Solid State Ionics 131 (2000) 175-188.
[2] P. Vanelderen, J. Vancauwenbergh, B.F. Sels, R.A. Schoonheydt. Coordin.
Chem. Rev. 257 (2013) 483-494.
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CHUHTE3 I'PA®EHA IIPU JEKAPBUIN3ALIUU I'AJOJTUHUSA

B nocnennee Bpemsi HaOJIFOa€TCs OBBIIIIEHHBIA HHTEPEC K U3YUCHUIO Ha-
HOCHCTEM Ha OCHOBe rpadeHa — MOHOCIOs Kkpuctamia rpadura. [Ipuunnoi
ATOTO SIBJIAIOTCS YHUKAJIbHBIE CBOMCTBA rpadeHa, Takue Kak JIMHEHas Aucnep-
CHOHHAs1 3aBUCUMOCTh, aHOMAJIbHO OOJIbIIIasi TOJABMKHOCTh HOCUTETIEH 3apsa.
[lenpto HacTOSIIEH PAaOOTHI SBISIIOCH U3YUYEHHE BO3MOKHOCTH (DOPMHUPOBAHUS
rpadgeHa B pe3ysbTare mpoliecca KapOuAM3aluu-IeKapOuIu3alui CHUCTEMBI,
chopMHUpPOBAHHON HA OCHOBE IUICHKH TajojuHus Ha noBepxHoctu HOPG. B
KaueCcTBE METO0B ObLIM MCIOJIb30BaHbI (DOTORIEKTPOHHAS CIEKTPOCKOIUS OC-
TOBHBIX YPOBHEH U (hOTORIEKTPOHHAS CIEKTPOCKOIMUS C YTIIOBBIM pPa3pelieHu-
eM. [Inenka ramonunust ToaumMHON ~ 14 MOHOCIOEB ObLIa HAHECEHA HAa KpHU-
ctaut HOPG, nocne dero cucrema omkuraiach npu temneparypax ot 320 °C
m0 1130 °C. Tocne omxura npu T=745°C Ha (hOTOIMUCCHOHHBIX CIIEKTpax Ha-
OmromaroTcs MuKM, pacnosnaratomuecs mpu E.,;= 282,9 u 280,0 3B u caBunyThIe
1o sHepruu otHocutTenbHO Nka C1sHOPG. UX mosiBiieHnEe MOXHO CBSI3aTh C
dbopmupoBanrem kapouioB ragonunus - Gd,Cs u GdC,.

[ToBblllIeHHE TEMIIEPATYPHI OTKUTA MPUBOJAUT K MTOHWKEHUIO HHTEHCUBHO-
CTH 3TUX MUKOB, YTO CBUJIETEILCTBYET O Pa3sIoKEHUH KapOu10B. OqHOBpEMEH-
HO TosiBisieTcs nuK ¢ E,=284,9 5B, uto Heckombpko Ooinpbire, yueM muk Cls
HOPG (E.;=284,5 3B). Takaa BenuunnHa sHepruu cBsizu Cls xapakTepHa aJis
cioeB rpadena. Ha mucrepcHoHHBIX 3aBUCHUMOCTSIX (opMa T — COCTOSHUU B
ob6nactu Touku K 30HBI bpumiosHa 6nm3ka K JIMHEWHOW C HEOOJBIIUM H3TH-
ooM okoiio ypoBHsi @epmu. Tam xe umeercs HeOosblIasg 00JacTh 3aroIHEH-
HBIX JJICKTPOHHBIX COCTOSIHUM, YTO MOXXHO PAaCI€HUBATh KaK CBHUIETEIHCTBO
NepeHoca JIEKTPOHHOU MIOTHOCTU OT TaJ0JIUHUS K YTIIEPOY.

Takum 00pa3oM, MOJTYUYECHHBIE PE3YyJIbTaThl MOKA3bIBAIOT, YTO BO3MOXKHO
dbopmupoBanne rpadeHa Ha MOBEPXHOCTH cucTeMbl rajonuuuit/HOPG myTtem
JeKapOuaN3alui BOSHUKAIOIINX MPU OTKUTE COCAMHEHUMN TaJOJIMHUSI C YTIIIe-
POAOM.
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CTPYKTYPA U 3JIEKTPOPHU3UYECKHUE CBOMCTBA
COEJIUMHEHMHU (0001) BiTeX (X=I, C1) CTUTAHTCKUM _
CIIMHOBBIM PACHIEIIVIEHUEM 2JIEKTPOHHBIX COCTOsSHUHN

HNutepec xk u3ydeHuto nonynpoBoJHUKOBbIX coeauHenniit BiTel u BiTeCl
CBS3aH C HAJWYUEM CIUH-PACIICIITIEHHBIX MOBEPXHOCTHBIX U OOBEMHBIX CO-
CTOSTHUM B 30HE MPOBOJMMOCTH 3THX MaTepHaIoB, 00yCIOBIEHHBIX A PeKToM
Pami6p1. /laHHbIE TIOJNYIPOBOJIHUKU UMEIOT CIIOMCTYIO CTPYKTYpy 0O€3 LieHTpa
WHBEPCUM, COCTOSIIIYK0 W3 MOCJIEAOBATEIBHOCTH TPEX IUIOTHOYNAKOBAHHBIX
cinoeB atomoB Bi, Te u I (Cl). Jlanable mogynpoOBOJHUKHN MEPCIEKTUBHBI IS
HaAOIIOAEHUSI CIMHOBBIX 3()(PEKTOB B TPAaHCIIOPTE CBOOOIHBIX HOCUTENEH 3apsi-
na. OCHOBHOU 1ENbI0 PabOTHI ABISETCS MU3YYEHUE TPAHCHOPTHBIX CBOWMCTB U
MEXaHU3MOB PACCESHHS HOCUTENIEW 3apsjia B MOJYIPOBOJIHUKOBBIX COEIUHE-
Husx BiTel u BiTeCl.

B pabote u3yueHbl TemnepaTypHble 3aBUCUMOCTU TMOJABUKHOCTH, MPOBO-
JTUMOCTU U KOHIIEHTpAIMK HOocuTesel 3apsiaa B auamna3one 4.2—-300 K ais 06-
pasnoB BiTel, BiTel+2%Mn u BiTeCl. Konnentpanus 31€KTpOHOB B KPUCTa-
Jax HE U3MEHSJIAaCh BO BCEM HCCIIENYEMOM Juala3oHe TeMIepaTyp U COCTaBIIs-
na n~1-10"cM™, 4To ykasbiBaeT Ha BHIPOXKICHHOCTH JAHHBIX MOIYIPOBOIHH-
KOBBIX coenuHeHui. [logBuwxHOCTh 251ekTpoHOB B BiTeCl cnmabo MeHsutach B
TemmepaTypHoM uHTepBate 4.2K—40 K u cocrasmsuta p=1750 cm’/(B-c), Toraa
kak B nuamna3zoHe 80—300 K 6su1a nponopuuonansia T, rae X < 1, 9To MOKeET
ObITh 00YCJIOBJIEHO paccesiHueM 2D 3JIeKTpOHOB Ha KoJeOaHUsX perieTku. B
HU3KOTEMIIEPaTypHOU 00JIACTH MOJIBUAKHOCTH JICKTPOHOB MPAKTUUYECKU HE 3a-
BUCEJIM OT TEMIEPATYPbl U NOCTUTAIN BEIUYUH 2:10° cM’/B-c B KpUCTajiax
BiTeCl u 550 cm*/B-¢ B kpucramiax BiTel. B BricokoTeMIIepaTypHOii 06acTu
nonBmwkHOCTh HocuTened B BiTeCl u~T™', 9T0 COOTBETCTBYET pacCEsHUIO BbI-

POXKACHHOTO J3JICKTPOHHOI'O rada Ha aKyYCTHYCCKHX W OINTHYCCKHX (bOHOHaX,
-0,36

noABWKHOCTh B BiTel 4~T7T7" , 4To siBisieTcs CIeACTBUEM PACCESHUS HA UOHU-
30BaHHBIX IIeHTpax. Metomamu AFM, XPS u ARPES noxka3zano, 4To moBepx-
HOCTh (0001) coenunenust BiTel okanunBaeTcss aToMaMu pa3HOrO THUIIA, TOT/A
Kak ToBepxHOCTh coenuHeHusiBiTeCl ogHOponHa M TEpMHHUPOBAHA TOJIBKO

dTOMaMM TEJlJIypa UIN XJI0pa.
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MOIUPUKALIUA JTUPAKOBCKOI'O KOHYCA B I'PA®EHE HA SiC
ITPU UHTEPKAJISAIIUN Pt

['paden, nByMepHbIN KpUCTAII aTOMOB YIJIepojia ¢ TeKCaroHAIbHOU KpH-
CTaJUIMYECKOU PEIIETKON - OIMH U3 HamboJiee n3yyaemMbIx MaTepuanoB. Keaszu-
CBOOOJIHBIN TpadeH 00nafaeT psaoM MHTEPECHBIX AIEKTPOPUINUYECKUX Xapak-
TEPUCTUK: BBICOKOM IMPOBOJUMOCTBIO BJOJIb JINCTA W JUHEMHOW TUCHEPCHUOH-
HOM 3aBUCHUMOCTBIO 3JIEKTPOHHBIX COCTOSHUM BOJIU3HM ypoBHS DepMu.

DnexkTpodr3nvecKrue CBOMCTBA rpad)eHa MOTYT BapbUPOBATHCS B 3aBUCH-
MOCTH OT MOJJIOKKHU. M3BecTHO, uTO Tipu cuHTe3e rpadena Ha Ni(111) mytem
KaTaJIMTUYECKOT0 Pa3NIOKEHUs pornmuiieHa MexXay Ni MOJJI0KKOW U rpadeHom
dbopmupyeTcsi CUlibHas CBSI3b, MPU 3TOM TpadeH TepsieT CBONCTBO JIMHEIHOM
nucrniepcud. [IpurHTEpKATAIMUNT MOHOCIOSI aTOMOB Au Mexy Ni u rpadheHom
JUHEWHasT JNUCIEpPCUsi BOCCTAHABIMBAETCS W TrpadeH CTAaHOBUTCS KBa3H-
cBoOoIHBIM| 1 ]. IloMuMO 3TOTO, MPH B3aUMOACHCTBUHU C TSHKEJIBIMU METaJJIaMU,
MOKET U3MEHSThCSI CIIMHOBAs CTPYKTypa rpa)eHOBBIX COCTOSIHUI. ABTOPHI pa-
00ThI[2] TPOIEMOHCTPUPOBAIM OTPOMHOE CIHH-OPOUTAIILHOE pPaCHICTUICHHUE
ANIEKTPOHHBIX COCTOSHMM Trpad)eHa, BeIpanieHHOro Ha MoHokpucTtamie Pt(111),
BCJIEACTBUE MX ruOpuan3anuu ¢ Sd-CruH-IpacuieIVIeHHBIMU COCTOSIHUSIMU Pt,
HAXOJIATCS HEMOCPEJACTBEHHO Ha ypoBHE DepMmu.

Hanbonee nepcrnekTUBHON CUCTEMOM NJii CIMHTPOHUKH M HAHOAJIEKTPO-
HUKU siBisieTcs: rpaded Ha SiC, BclieICTBUE MAJIOW MPOBOJUMOCTH MOJIJIOKKH.
Bonee Toro, ObUIO MOKA3aHO, YTO UHTEPKAJSALNSA ATOMOB PA3JIMYHBIX 3JIEMEHTOB
noj rpaden Ha SiC mo3BoisieT BapbUPOBATh MOJ0XKEHUE TOUKU Jupaka.

OCHOBHOHM 11€7BI0 JaHHOM palOOThI SBISETCA H3y4YeHHE OCOOCHHOCTEH
dbopmupoBanus rpadeHa Ha KapOHUae KpEeMHHsI ¢ WHTEPKaTUPOBAHHBIM MOHO-
CJIOEM aTOMOB IUIaTUHBI. BcelencTBue CruMH-3aBUCUMON THOpUIM3AIUU TI1aTHU-
Hbl U TpaeHOBBIX COCTOSHUM OKUAAETCS MOJYyUYeHHE YHUKAJIBHOW CIUHOBOMN
CTPYKTYpBI NHU-cOCTOsIHUM rpadeHa Ha ypoBHe Depmu. B pabote OyayT mpo-
aHAJIM3UPOBAHbI CIIEKTPbI BHYTpeHHUX ypoBHell C1S Pt4f a Takkenucnepcruon-
HbIE€ 3aBHCUMOCTH BaJICHTHBIX COCTOSIHUM, MOJYYEHHBIE METOJAOM (POTO3IEK-
TPOHHOM CIIEKTPOCKOIHUHU C YIJIIOBBIM Pa3pelICHUEM.

Jumepamypa
[1] A.A. TTonioBa, A.M. [lluxun, A.I'. Peiokun u ap. ®TT 12, 53 (2011)

[2] A. M. Shikin, A. A. Rybkinaand other. Applied Physics Letters 105, 042407
(2014)
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NCCJEJOBAHUE BO3MOKHOCTH IPSIMOI'O JIABEPHOI'O
CHUHTE3A HAHOUYACTHI] CEPEBPA N3 PACTBOPOB
KOMILJIEKCOB COJIE CEPEBPA U U3YYEHUE CBOMCTB
MOJIYYEHHBIX HAHOUYACTHI

B Hacrosimee BpeMst OOMbIIyI0 3HAYUMOCTh IIPHOOPETAOT UCCIICIOBAHUS, CBSI-
3aHHBIC C MOJIYYCHUEM U U3YUCHHUEM CBONCTB HAHOYACTHII OJIAarOPOJHBIX METAJIJIOB,
00J1a1al0IIMX BOXKHBIM U MHTEPECHBIM CBOMCTBOM — IIJIA3MOHHBIM pe30oHaHCOM. B
CBOIO OUYepe/Ib HAHOYACTHUIIBI cepedpa, MOMUMO 3TOT0, HHTEPECHBI BOBMOXKHOCTBIO UX
MIPUMEHEHMS B KaueCTBE OaKTEPHUIIMIHBIX JOOABOK, a TAKXKe JIIOMUHECIICHTHBIX OHO-
MapKepoB JJI TUarHOCTUKHU paka. MeToJ MpsSMoro Ja3epHOro CHHTE3a HAaHOYACTHI]
cepeOpa M3 pacTBOPOB ObLI MPEJIOKEH COBCEM HEIABHO, OJIHAKO YXKe ceiluac ode-
BHJIHA €r0 MEepCrneKTUBHOCTH [1]. Maes MeToaa 3akiatodaeTcs B MHUIMUPOBAHUHU Jia-
3epHBIM U3JIy4eHUEM, C(POKYCUPOBAHHBIM B PACTBOPE, XUMUUYECKON PEAKIINH, OJTHUM
U3 MPOAYKTOB KOTOPOM OyayT HaHodacTuibl. O0IaCTh MPOTEKAHUS PEAKINH B JaH-
HOM ClTydae OorpaHU4eHa 00JIacThi0 (POKYCHPOBKH JIA3€PHOTO JIyda, a BpeMsl — JIH-
TEIHHOCTHIO UMITYJIbca. B manHo# paboTe Oblia Mcciaea0BaHa BOZMOKHOCTh CHHTE3a
HAHOYACTHUII cepedpa U3 pacTBOPOB TPEX COCTABOB: aMMHUAYHO-CITMPTOBOTO PacTBOPa
HUTpaTa cepedpa, BOJHOTO pacTBopa areraTa cepedpa 1 pacTBopa HUTpara cepedpa B
BOJHOM PacTBOPE MOYCBUHBI.

B pesynbTaTe paboThl ObLIO OOHApPY-
YKEHO, YTO TOJIydeHHEe HAaHOYACTHI] cepedpa
METOJIOM TMPSMOrO JIA3€PHOTO CHHTE3a
BO3MOYKHO B CJIy4ae HUCIIOIb30BAaHUS aMMHU-
a4HO-CITUPTOBOTO PAcCTBOpa HHUTpATa Ce-
pebpa (puc.l). Takxe uccienoBaIuCh OI-
TUYECKHE CBOMCTBA W pa3Mep TMOJIyYUB-
IIMXCS HaHOYacTull. beuio oOHapykeHO,
9TO NAHHBIC XAaPAKTEPHCTHKM 3aBUCAT OT =, 5 o o emu, nommenss us amamo-
napaMeTpoOB KCIIOIH3yEMOTO PacTBOpA. cnupmoaozo pacmeopa AgNOs ¢ xonyenmpaueit 0,1 mois/a

JlanHas paboTa BBINONHEHA NMpU Toanepkke MunmcrepctBa OOpa3oBaHUsS U
Hayku (cornamenue No 14.604.21.0078). CrieKTpOCKONUYECKHE N3MEPEHUSBBINOJ-
HeHsl B PIIOJIMUB.

Jlumepamypa
[1] T. Nakamura, H. Magara, Y. Herbani, and S. Sato / Fabrication of silver nanopar-
ticles by high-intensity of laser irradiation of aqueous solution / ALC'09, 10P10,
Maui — Hawai, pp. 507-510, 2009.
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PazButue ucciaenoBaHuil B 00JaCTH CIMHTPOHUKU HEPA3pPHIBHO CBS3aHO C
MPOBEJICHUEM OITHYECKUX CHEKTPOCKOMUYECKUX HCCIICIOBAHUM, NAIOIIUX WH-
dbopmanmio 0 criuHOBOM mojacucteMme. CyllecTBEHHbIE JOCTHIXKEHHMS B 00JacTH
00pabOTKM CHUTHAJIOB PaJMOYaCTOTHOTO JHAara3oHa, B YaCTHOCTH, IIOSBIICHHE
OBICTPBIX (POTOJICTEKTOPOB M CIIEKTPOAHATIN3aTOPOB C almapaTHOW pean3aluen
obicTporo npeodpazoanusi Oypwe, MO3BOJIUIN MIPEBPATUTH METO]T ONTUYECKON
perucTpanuu GIyKTyaluii HaMarHWYE€HHOCTH B YHHMKAJIbHBIM WHCTPYMEHT He-
BO3MYyIIaoIie crnekrpockonuu [1]. CrnexkTpockomnus IIymMoB (apaieeBCKOro
BpaIleHUsI MOKET ObITh MPUMEHEHA K IITUPOKOMY KPYTy MapaMarHUTHBIX O0BEK-
TOB.

CozpnanHas Ha 0aze pecypcHoro 1eHTpa «Hanogporonukay ycTaHOBKa CIIEK-
TPOCKOTIMH CITMHOBBIX IIIYMOB MO3BOJISIET A(DPEKTUBHO PelIaTh 3a1a4n UCCIIEIO0-
BaHUI CIIMHOBOW JUHAMHUKH B IMOJYIPOBOJHUKOBBIX HU3KOPA3MEPHBIX CTPYKTY-
pax. B wacTHOCTH, BriepBbIe OBLIN MCCIAEAOBAHBI IIIyMbI AJICKTPOHOB B OJIMHOY-
HOM KBAHTOBOM siMe, MOMEIIEHHON B MUKpope3oHatop [2, 3]. OnHako ocHaillle-
HUE PECYpPCHOTO IIEHTpa IMO3BOJISIET B KOPOTKHE CPOKH pEIllaTh camble pa3ind-
HbIE Hay4YHBIC 33/1a4d. SIPKUM MPUMEPOM CITYKUT padota [4], HoCBsAIEHHAS OT-
POBEPI)KEHHIO BBIBOJOB HEJIABHO OMYOJMKOBAHHOM CTaTbU O «MEIJICHHOM CBETE
[5]. ABTOpBI CTaThu, UHTEPIPETHPYS PE3YyJbTAThHI, MOJTYYECHHBIE B HU30BITOYHO
CJIIO’)KHOM JKCIIEpUMEHTE, ONTMOOYHO MPHUIUCHIBAIOT 3aJCPKKy HMITYJIbCa CHH-
YKEHHIO TPYIIIIOBOM CKOPOCTU CBETA MPU PACIPOCTPAHEHUH €T0 Yepe3 HACHIIIAC-
MBIM moriotutens. Hamu Oblia mpenioskeHa CYIIECTBEHHO OoJjiee HarsisiHas
cXeMa HKCIIEPUMEHTa, YOeIUTENbHO JIEMOHCTPUPYIOIAsi OTCYTCTBUE MPOTHUBO-
peunii ¢ O0IIEN3BECTHRIMU CBONCTBAMH HACKIIIIAEMBIX TIOTJIOTUTEIIEH.

JIumepamypa
[1] V. S. Zapasskii. Advances in Optics and Photonics, Vol. 5, Issue 2, pp. 131-
168 (2013).

[2] S. V. Poltavtsev, 1. I. Ryzhov et al. Phys. Rev. B, Vol. 89, Issue 8, 081304
(2014).

[3] S. V. Poltavtsev, 1. I. Ryzhov et al. Phys. Rev. B, Vol. 89, Issue 20, 205308
(2014).

[4] G. G. Kozlov, S. V. Poltavtsev et al. New J. Phys. Vol. 16 038001 (2014).
[5S] Emma Wisniewski-Barker et al. New J. Phys. Vol. 15, 083020 (2013).
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U3YUEHUE MOJIEKYJISIPHbIA TU3AWH AJIVIOCTEPUYECKHUX
MOAYJATOPOB mGluRs HA OCHOBE ITPOU3BO/IHBIX 1,2,4-
TPUA3UH-5-OHOB

Mertonamu peHTreHoBckoi audpakiuu u AMP criekTpockonuu Ha sjipax
'H,"”C," N usydena cTpyKkTypa coeMHEHH i, ormcaHHbIX [1] KaKk amIocTepuye-
ckue 3¢ dexropsl st mGIluRs ¢ 11e7bI0 BBISBICHUS CBS3H CTPYKTYpa - KHHETH-

YeCKOE IIOBEJCHUE MOJICKYJIbI.

(0}
. @i e %N Cornmacuo PCA  crpykrypHas
l\\l\(Rz I /i NYN:N/)\S dbopMmyaa COeIMHEHHH, PacCMOT-
R3” N7 s I .
%o T @ pennsix B [1] : (I) - HemocTOBED-
N 4N I \ Ha, crpaBeuBa Qgopmyna (I1);
N s o0 Rf‘\'k;(“z‘“ COCJIMHEHUS SIBISIIOTCSI ME30MOH-
H R,=H, Alk, Ar
R i i R.=H, COAK HeiMu. Cornacio DFT,RB3-LYP
R?{":Z/ WIS llaR,sELRMe, RCOCH, pacduery B MoJekynax Ila wu

E 1 lIb: R,=All, R,=,-Thienyi, R,=COCH,CH,
v [IbugenTHYHO pacmnpeiesieHue

3apsagoB Ha atromax C u N Tpu-
UKJIMYECKOro (hparMeHTa, a BEJIMYUHBI UX JUMOJBHBIX MOMEHTOB KOPPEIIH-
pytot co 3HaueHussMu pECso pECsp=6.50 - 5.56 D (s 1Ib), a pEC5,=4.86 - 4.86
D (s Ila). Ha ocuosarun "N HMBC, °C HMBC, NOESY SMP crextpos
OBLJIO YCTaHOBJIEHO cTpoeHue npoaykTtoB okucieHus (III) m BoccranoBieHus
(IV) coenunenus (II), mokazaHo, 4TO peaklMU MOPOTEKAOT O€3 pa3pylIeHUs
TpUILMKIINYecKoro kapkaca. Monexynsipubiii kapkac (IV) (PCA u SAMP) siBns-
€TCsl HETJIOCKUM M MOJIEKYJIa CYIIECTBYET B JIBYX YCTOWUYMBBIX KOH(pOpPMAIUIX
C Pa3JIMYHBIMM BEJIMUMHAMU TOPCUOHHBIX YIJIOB MpU atoMax Bojopojaa H, u Hy
(IV).

HccnenoBanue npoBeAEHO C UCIOIB30BAaHUEM O0OPYJIOBAHUSI PECYPCHBIX
HEHTPOB «MarHuTHO-PE30HAHCHBIE METOJbl HCClenoBaHus», «PeHtrenoaud-
pakKIMOHHBIE METOABI uccaeaoBanus» Hayunoro mapka CIIOI'Y.

Jumepamypa
[1] E.W.Lowe Jr., A.Ferrebee , A.L.Rodriguez, P.J.Conn , J.Meiler. Bioorg.
Med. Chem. Lett. v.20(2010),p.5922-5924.d01:10.1016/j.bmcl.2010.07.061
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UCCJIEJOBAHUE MEXAHU3MOB ®OTOUHJIYIIUPOBAHHOM
CYIIEPTUJAPOPUJIBHOCTH ITOBEPXHOCTHU OKCHI0B
METAJIJIOB

B nokname mpeacraBieHa pealn3anus UCCICIOBAHWKA B PaMKax IMPOEKTa
«ccnenoBanre MexaHU3MOB (POTOMHAYIIMPOBAHHOW CYNEPrupoPuiIbHOCTU
MOBEPXHOCTH OKCHJIOB METAJIOB» Ha 0aze pecypcHoro 1entpa «Hanodoronu-
ka». DPdekT (OTOUHIYIUPOBAHHON CYNepruApoGUILHOCTH 3aKII0YaeTCs B
nepexojie MOBEPXHOCTH (DOTOAKTUBHBIX MATEPUATIOB B CYyNEpPrHAPOPUILHOE
COCTOSIHME TIOJ JEeUCTBUEM cBeTa. DTOT A(D(PEKT MMeeT BaKHOE MPHUKIIATHOE
3Ha4YEHHUE YIS CO3J]aHUSI CAMOOYMINAIONIUXCA W HE3amoTeBarOUUX (YHKIHMO-
HaJIbHBIX HAHOTIOKPBITUH, KOTOPhIE HAXOAAT MPUMEHEHHE B CTPOUTEIIbHOM, aB-
TOMOOMILHOM MPOMBIIIIEHHOCTSIX, )KEJIE3HOJOPOKHOM TPAHCIIOPTE.

BrinonHeHne mpoekTa MOKHO Pa3/ieNIuTh Ha YETHIPE CTAAUH.

[lepBas cTagust BKIIIO4aeT B ce0si OTpabOTKYy METOJUKH CHUHTE3a 00pa3lioB
HAHOTUIEHOK okcuaoB MeTauioB (Ti, Zn, Zr), KOTOpas COCTOUT W3 MOCIEI0Ba-
TEJIBHBIX MPOIEAYDP: MOATOTOBKA MOAJIONKKH, IPUTOTOBIIEHNE PabOYuX pacTBO-
POB MPEKYPCOPOB, HAHECEHUE PACTBOPOB HA MOJJIOXKKY, KAIbI[UHALIHS.

Ha BTOpoil cTamuu HEOOXOIWMO YJIOCTOBEPUTHCS, UTO IMOJyYEHHBIE 00-
pasipl 00Jaal0T HEOOXOJUMBIMU CBOMCTBaMHU (TOJIIIMHA W IIEPOXOBATOCTH
MJIEHOK, pa3Mephl YaCTHIl U T.J.), JAJIsl YETO JIOJKHBI OBITh 0XapaKTEPU30BAHEI C
nomoitipro COM, ACM, onTHYECKOM CIEKTPOCKOIIHH.

Ha Ttpetweit cramuu npoBepsieTcs Hamuuue sddexra GoTonHIyIIMPOBaH-
HOU cynepruapodunbHOCTU. [Ipu MONOKUTETFHOM PE3yJIbTaTe MOXKHO Tepe-
XOJIUTh K OCHOBHBIM UCCJIEJOBAHHSIM.

Uerséprast craausi MpeicTaBisieT coOOM yKe HEMOCPEIACTBEHHO HHTEpe-
CYIOIIIUE UCCIIEIOBAHUS: BIUSHUE OOJYUECHHS] CBETOM PA3JIUYHOTO CIEKTPalib-
HOTO COCTaBa, YCJIOBUW HA MOBEPXHOCTU U OKPYKAIOIIECH cpelibl (KUCIOTHOCTh
MOBEPXHOCTHU, TeMIEpaTypa, BIAXKHOCTh U T.A.) HA TUAPOPUIBHBIE CBOMCTBA
IUIEHOK.

Takum 00pa3om, BEITIOJIHEHHE TTPOEKTA BKIIIOYAET B ce0s pelieHre 1eJI0ro
KOMILJIEKCa 3a7a4 OT CHMHTe3a (POTOAKTHUBHBIX MATEPUATIOB IO MPOBEICHUS HUC-
Clie1I0BaHMM (POTOCTUMYIUPOBAHHBIX MTPOIIECCOB.
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ANALYSIS OF HEAVY METALS IN BERYLLIUM OF HIGH PURITY
BY X-RAY FLUORESCENCE METHOD

Beryllium is widely used in modern X-ray machines, as the material for the
X-ray optical elements because it is transparent to X-radiation. High coherence
of modern X-ray sources (synchrotrons) makes it necessary to reduce the X-ray
absorption of materials used for optics manufacturing and requires high the
quality of the surface [1] and the internal structure of the material [2]. Both of
these aspects are strongly correlated with the chemical composition of the ma-
terial.

The paper discusses the possibility of using the method of X-ray fluores-
cence analysis (XRFA) to determine the concentrations of heavy elements in
light matrices. Their principal feature is the need to perform measurements in
the unsaturated layers. Unsaturated layers — are those, in which there is the in-
fluence of the thickness of the sample on the analytical signal. This requires the
use of non-standard methods of XRF spectra processing.

The results of studies of beryllium of «Materion» company and beryllium
of "VNIINM" are presented. According to the results of research can be gener-
ally concluded that the parameters of purity of the domestic material production
of "VNIINM" is not inferior to foreign materials. Domestic materials may be
applied for the production of optical elements for X-ray microscopy, for X-ray
mikrofokusing devices, to construct optical microanalysis schemes components,
microradians diffraction optics, etc.

References

[1] A. Snigirev, I. Snigireva, and ect., Rev. Sci. Instrum. 66, 5486 (1995).
[2] I. Lyatun, A. Snigirev and ect., SPIE Optics+Photonics 2014, p 516.
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ONNPEJEJIEHUE ®OTOPUINYECKHUX ITAPAMETPOB
KJIACTEPOB CEPEBPA HA IUTO3NH-COIAEPKAIIEM
OJIUT'OHYKJVIEOTHUAE

Mertannuueckue KiacTephl SIBISIIOTCS 0COObIM BUJIOM HaAaHOOOBEKTOB. Oc-
HOBHAsl UX OCOOEHHOCTbH 3aKJIIOYAETCS B TOM, YTO ATHU HEOOJbIINE MO CBOUM
pasMepaM CTPYKTYpPbI COCTOSIT M3 TOpsAJIKa NECATH aTOMOB. Takue pa3mepbl
00yCIaBIMBAIOT CYIIECTBEHHBIM BKJIAJ] KBAaHTOBO-pa3MEpPHBIX 3(P(HEKTOB B UX
AJIEKTPOHHBIE CBOMCTBA, M3-3a YEro 3JEKTPOHHO-dHEpPreTUYecKas CTPYKTypa
CTAaHOBUTCS MOXO0Xa Ha MOJEKYJsIpHYt0. CaMbIM MHTEPECHBIM KJIACCOM OOBEK-
ToB siBistoTcs JIHK-cTabunusupoBaHHbIE JIIOMUHECIIUPYIOIIUE KIIACTEPHI Ce-
pebpa. OHu 00JaaI0T HEJIBIM PSIOM MOJIOKUTEIIBHBIX XapaKTePUCTHUK: 3HAUU-
TEJIBHBIN KBAHTOBBIN BBIXOJI, BRLICOKOE CEUEHHE TMOTIIOMICHUS, XOpoIas OH0co-
BMECTUMOCTh U (DOTOCTAOMIBHOCTh. Bce 3T0 nenmaeT mxX OTIIMYHBIMU TPETEH-
JICHTAMU JIJI1 UCIIOJIb30BAHUS B KaueCTBE MOJICKYJISIPHBIX CEHCOPOB M 30HJIOB
JUTSI pellieHrs 3aa9u OMOUMUKUHTA.

boun uccnenoBanbl GoTOPU3NUECKUE TapaMETPhl KIACTEPOB, CTAOUITU3H-
POBaHHBIX OJINTOHYKJIEOTUIOM3a/IaHHON MOCJIEI0BATEILHOCTH (5'-
CCTCCTTCCTCC-3"). B pabote MCNOIB30BATIM METOABI CIEKTPOCKOIUU TIO0-
TJIOIIEHUS, CTAIIMOHAPHON JTIOMUHECIICHIINN, U3MEPEHUS BPEMEHHU JKU3HU, He-
JUHEUHOU (ITyOpECIIEHTHOM CIEKTPOCKONMUU HACHIIICHUS] — UMITYJIbCHBIE Ha-
HOCEKYHIHBIC H3MEPEHUSI.

B xone paboTbl ObUTH TOAOOPaHBI U ONITUMU3UPOBAHBI MPOTOKOJIBI CHHTE3A
JUTSI TIOJTYUEHHUS KJIACTEPOB JIBYX CIIEKTPaIbHBIX TUIOB . [lomydyeHHbIe BpeMeHa
KU3HH, TIOPSIIKA OJTHOM U ABYX HAHOCEKYHJ| COOTHOCSITCSI C U3BECTHBIMU JIUTE-
paTypHBIMHU JIaHHBIMU, OAHAKO OB OOHAPYKEHBI U 00Jiee 10T OKUBYIIUE CO-
CTOSIHUS, KOTOpbIE MPEJCTABISAIOT OCOOBIM MHTEpEC ISl ajJbHEUIIEero u3yye-
HUSL.

PaboTta npoBoauiiach ¢ UCHOJIB30BAaHUEM OOOPYJAOBaHUSA PECYPCHBIX IICH-
tpoB CIIOI'Y: "llenTp quarHocTuku (pyHKIMOHATBHBIX MAaTEPUAIOB ISl MEJIU-
1uHbI, (hapMakosoruu U HaHoRJeKTpoHUKH" (dfm.spbu.ru), "OnTuyeckue u na-
3epHbIe MeTOIbI HcciienoBanus BemecTa" (laser.spbu.ru). I'pant: HUP CIIOI'Y
11.38.221.2014
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BJIUAHUE MEXAHUYECKOI'O HAITPAKEHUS HA YACTOTBI
HOJAPHBIX OITUYECKUX ®OHOHOB B
KOPOTKOIIEPUO/HbBIX CBEPXPEIIETKAX GaN/AIN

B pamkax monenu ausnexrpudeckoro kontunyyma (MZIK) (cMm., Harmpumep
[1]) npou3BeAeH pacueT CHeKTpa MOJISIPHBIX ONTHYECKUX (POHOHOB MPU HaJH-
YU MEXAHUYECKUX HAIPSHKEHHUH ISl ciydasi KOPOTKOIIEPHOJHBIX CBEpXpelle-
ToK (CP), cocTosiinux u3 BIOPIUTHBIX onynpoBoaHukoB GaN u AIN. Beneacr-
BU€ KOPOTKOro mepuoga B cioax CP cTaHOBUTCS aleKBaTHBIM MPHUOIMKEHHE
OJTHOPOJTHBIX MEXaHWYECKUX HAMPSHKEHUM, KOTOPBIE B pAMKax JIBYXOCHOTO CxKa-
THUS/PACTSHKEHUS MOTYT OBITh ONpPENeNieHbl W3 TPAHUYHBIX YCJIOBHM Ha MHTEP-
delice: I paBEHCTBA MOCTOSHHBIX PEIIETOK M CTaTUYHOCTH CTPYKTypbl. Ha
OCHOBAaHHH IOJYYECHHBIX 3HAYECHUN OJHOPOAHBIX MEXAHUYECKUX HAIPSKEHUH B
cinosix CP, a Tak ’Ke4acToT HEHANPSHKEHHBIX 00bEMHBIX MOTYNPOBOIHUKOB GaN
u AIN [2], uepe3 nedopmaiinoHHbIe MOTEHIMANBI [3] ObLIN OMpEEIeHbI YacTo-
ThI OJISIPHBIX (POHOHOB B OOBEMHBIX HANPSKEHHBIX KOMITIOHEHTax CP, Ha 0CHO-
BaHWU KOTOPBIX MPOU3BENICH pacyeT YacTOT MOJSPHBIX (DOHOHOB C Y4ETOM O/I-
HOPOJHOTO MEXaHUYECKOTO HampshkeHUs. [lorydeHHbIe 4acTOThI MONSPHBIX OI-
TUYECKUX (DOHOHOB JJIsl HAIPSDKEHHBIX (IITPUXMYHKTUPHAS JIMHUS) U HEHa-
npstkeHHbIX CP GaN/AIN nns xapakrepHoro ciyyas s=0.1 (rae s=qd, roe q —
BOJIHOBOM BekTOp (poHOHA, a d — nepuoa CP) B 3aBUCUMOCTH OT OTHOCHUTEIb-
HoM TonmuHbl ciost AIN nmpu pukcupoBannom nepuone CP npencraBieHbl Ha
rpaduke HUXKE.

660

640

Yactara droHona, cm-1
Yacrora droHoHa, ca-1

0 20 40 -0] -] 100 0 20 40 -0 -] 100
uncToil GaN | oTHocHTenbear Tonuwea cnom AN, % | uucTed AIN wncToit GaN | oTHocuTenssan Tonwpesa cnom AIN, % | uecToid AIN
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JIMHAMMKA BO3BYKJIEHHBIX SJIEKTPOHHBIX COCTOSIHUI
SAMEHIEHHBIX TETPAOEHUJITIIOPOUPUHOB U UX AJAYKTOB
C ®YJUIEPEHOM

B nacrosmeit pabore uccnenoBanach (HOTOXUMUS 3aMENIEHHBIX TeTpade-
HUNTIOPGUPHUHOB U UX aIayKToB ¢ ¢ymiepeHoMm (Puc.l). Metogamu Bpems-
pa3pelieHHoN PIyopecleHTHON U aOCOPOIIMOHHON CTIEKTPOCKONNHU O0HApyKe-
HO, YTO TIpH BO30YKJIEHUM B TIEPBOE CHHTIIETHOE cocTosiHUE (S;)mopdupuna
HaOJIFOJAI0TCS TIEPEeXO0/Ibl B OCHOBHOE CcHHTJIETHOE (So) u TpuruietHoe (T;) co-
crostHue. {151 vcciieyeMbIX KOMIUIEKCOB BpeMeHa KU3HU CHUHTJIETHOTO U TPH-
IUICTHOTO COCTOSIHUM cocTaBistoT 1,3 — 8,9 Hc u 3,6 — 7,4 MKC COOTBETCT-
BeHHO. OOHapyxeHa 3amejyieHHas (iyopecienuus E-tumna, koTopasi mpoucxo-
JUT BCJIEACTBUE TEPMHUUYECKOW aKTHBAIMKM MOJEKyI nophupuna. OOHaApYKEHO
coctosiHre ¢ mepeHocoM 3apsga Cey , 3apeructpupoBanHoe B OmmwkHem NK
nuama3one (900 — 1200 um). IlokazaHo, 4TO BpeMsl KHU3HU 3TOTO COCTOSTHUS
3aBUCHUT OT 3aMeCTUTENIeH B MOJIeKyJie mop(UprUHa U MOXKET JHOCTUTaTh MOPSI-
ka 4 Mxc 115 BUja ¢ me3zo-(napa-MeOCgH,) 3amecturensamu.

Ar = Ph (a), 4-BrCgH, (b), 4-MeOCgH, (c), 3-MeOCgH, (d)
Puc. 1 3ameniennbsie nopupUHBI U COOTBETCTBYIOIINUE AITYKThI C QyJIEpEHOM

Pabota BeinosiHeHa nipu ¢pruHaHcoBo# noaaepxke PODU (rpant Ne 14-03-
00187) u CIIOT'Y (rpant Ne 12.38.78.2012), onTuyeckue u3MepeHus: IpOBOIH-
JUCH C UCIOJB30BaHHEM OOOPYIOBaHUS pecypcHOro IeHTpa «OnTtudeckue u
Ja3epHbIC METOIBI HccienoBanus BemectBay CIIOITY.
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HPUMEHEHHUE METOJ0OB KOMIIBIOTEPHOI'O
MOIEJUPOBAHUA JAJIAA PELHEHUS YYEBHBIX 3AJTAY 11O
KYPCY PEHTTEHO®JIYOPECIHEHTHOI'O AHAJIM3A

D¢ dexTuBHasg padoTa MO0 TPUMEHEHUIO METO/Ia PEHTI€HO(DTyOpPECIIEHTHO-
ro ananm3a (P®A) u pa3paboTke HOBBIX MPOrPAMMHBIX CPEACTB U 000pya0Ba-
HUSI, PEUTU3YIOIIETO ATOT METOI, TPeOYEeT OCYIIECTBIEHUS OOJBIIOTO KOJUYe-
CTBA JJOCTATOYHO I'POMO3JKMX U HE MPOCTHIX pacyeToB. COBpEMEHHBIE PEHTIE-
HO(IyOpeCIleHTHbIE MPUOOPHI, KaK MPaBUIIO, OCHAIEHBI Pa3BUTHIM U BEChbMa
3¢ (PeKTUBHBIM MPOTPAMMHBIM OOECIICUEHHEM, OOECIEUUBAIOIIMM OCHOBHbBIE
NOTPeOHOCTH MoJb30BaTess. OMHAKO 3TO MpOorpaMMHOE oOecriedeHrue peHTre-
HOBCKHUX CHEKTPOMETPOB IO BMOJIHE MOHSITHBIM MPUYMHAM IPHUBSI3aHO K OMpe-
JIEJIEHHOM Mapke mpudopa U peaausyeT, Kak MPaBUIO, OrPAaHUYEHHBIA HAOOP
JUISl pealiu3aliy Coco00B KaU€CTBEHHOTO M KOJIMUECTBEHHOTro aHanu3a. K To-
My K€ XOTA W HE O4YeHb OBICTPHIN Mporpecc B crocobax oOpaOOTKU JTaHHBIX
PUBOJUT K CTAPCHUIO CTCIIUATN3UPOBAHHBIX TPOTrPAMMHBIX TIPOTYKTOB OoJee
ObIcTpOMY, YeM (PU3UYECKU U MOpalIbHBIM M3HOC caMoil anmapaTypbl. Kpome
TOTO, B paccMaTpUBaeMOM 0O0JacTH CYIIECTBYET OOJIBILIOE YHUCIIO 3ajay, Kak
MpPaBWJIO, HE OXBAYEHHBIX MPOTPAMMHBIM OOECIEYEHUEM, IMOCTABJISIEMbIM C
obopyaoBaHueM. JT0 orpaHuduBaetr npumeHenne POA k aHanu3y HOBBIX Ma-
TEpPHUAJIOB, 3aTPYAHIET Pa3pabOTKy HOBBIX CIIOCOOOB aHaIM3a U 3aTPYAHST MPO-
BOJIUThH UCCJIEIOBAHUS 110 COBEPIIICHCTBOBAHUIO alllapaTyphl.

YkazaHHbIN MPoOENT MOXKET BOCIIOJIHUTH JTa00paTOPHBIA HH(OPMAITMOHHO-
BBIYHCIIUTEIbHBIA KOMIUIEKC, KOTOPBIN JTOJDKEH COJAEpKaTh CIPABOYHYIO 0azy
no (GyHIaMEHTaJbHbIM MMapaMeTpaM B3aUMOJCUCTBUSI PEHTT€HOBCKOTO U3ITyye-
HUS C BEHIECTBOM, MOJEIUPYIOLIME MPOrpaMMbl, UMUTHPYIOIIUE T€HEPAIUIO
PEHTI€HOBCKOI'0 U3Ty4YEeHUs, BOSHUKHOBEHHUS (DITyOPECIIEHTHOTO U PACCESHHOTO
U3JIyYEHUs] TIPU B3aUMOJICCTBUM C AHAIU3UPYEMBIM OOBEKTOM, OTKJIUK 3Jie-
MEHTOB CHEKTPOMETpA Ha ATO U3JIYYEHUE U PEAIN30BATh PA3IUUYHBIE CIIOCOOBI
MOCTPOECHUSI TPAAYUPOBOYHOM XapaKTEPUCTHKUA U MpOBelIeHUs aHanuza. [lo-
JTOOHBI KOMILUIEKC MOXXET OBITh peajn30BaH C MPUMEHEHHEM CIIPaBOYHO-
BhIYUCIUTEIBbHOU cpeanl «X-ENERGO».
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H.A.Ha3zapos, II.LK. Oabmun*, A.A. ManbmuHa*

Canxkm-Ilemepoypeckuil I ocyoapcmeennwiti YHusepcumem, gusuveckuii gpaxynvmem,
Canxm-Ilemepbype, Poccus
*Canxm-Ilemepoypeckuii [ ocyoapcmeennuiti Ynueepcumem, uncmumym xumuu, Cankm-
Ilemepbype, Poccus

Zink. my@gmail.com

CO3JAHHUE BOJITHOBOJIOB B ®POCPATHBIX CTEKJIAX C
HOMOUIBIO PEMTOCEKYH/IHOI'O JIABEPA

Hcnonb3oBaHne TEXHOJIOTUH (PEMTOCEKYHIHOW JIa3epHOM 3aIlMCU TO3BO-
JWJIO CO37aBaTh TPEXMEPHbIE CTPYKTYPhI (TaKMe KaK BOJHOBOMBI, AU(PaKIIU-
OHHBIE PEIIETKH, PUIbTPHI, Pa3BETBUTENHU U T.J.) BHYTpH cTekoi. Chokycupo-
BaHHBIN JIa3epHBINA JTyd BHYTPU CTEKJIa WHUIIUMUPYET HEJIWHEUHBIE MPOIIECCHI,
KOTOpBIE€ M3MEHSIOT TOKa3aTelib MpesioMJIeHus. TakuM o0pa3oM, MOSIBUJIACH
BO3MOYKHOCTb CO3/IaHUSI CTPYKTYP C 3aJJaHHOW TPEXMEPHOM apXUTEKTypPOM, MO-
ATOMY TaKOW METO]I 3aIUCH OBICTPO HAOPAJT CBOIO MOIYJISIPHOCTb.

Jl1st mpoBeieHUST SKCIIEPUMEHTOB IO JIA3€PHOM 3amuCy ObUIM CHHTE3HPO-
BaHbl (ocarHble cTekna ¢ coaepxkaHueMm HuooOus u jutus Li,O-50Mo0n%,
P,05-40m011%, Nb,Os-10M01%. DKCHepuMEHTHI MO JIa3epHOM 3alucu MPOBO-
JTUIUCh ¢ TIOMOIIBI0 (peMTocekyHaHOTro Jya3zepa Ti:sapphire ¢ MIUTENHHOCTHIO
umiyibca 100dc, vactoroin cienoBanus 250 kl'u, mnuHoi BONHBIZOOHM H
cpeaneit moiHocThio 13,2 MBT. Jlanee nyu okycupoBaics ¢ UCIOIb30BaHUEM
100-x oOobexTuBa BHYTpH (hochaTHOrO cTEKIIa HA rryoune 60mkm. Jljist HaOmro-
JICHUS TIPOIECcca 3aluCH Mepe]] 00beKTUBOM ObLTa YCTaHOBIIEHA Kamepa. JKcC-
nepuMeHTaIbHbIe 00pa3ilbl YCTAaHABIMBAINCH Ha TPEXKOOPAUHATHOM MOTOPH-
30BaHHOM TpaHcisTope. JlazepHas 3amuch MPOU3BOAUIACH MPH JIMHEWHOM IE-
peMelieHnr 00pasiia OTHOCUTEIBHO JIA3EPHOTO JIyya.

brina mpoBeneHa cepusi SKCIEPUMEHTOB, B KOTOPBIX MEHSJIACh CKOPOCTh
3anucu B auanaszone (0,0025-0,1 mMm/cex), U KOJMYECTBO CKAaHMPOBAHUM INpHU
noctosiHHon ckopoct 0,01mm/cek. Ha pucynke 1 mpeacraBieHa MUKPOPOTO-
rpadus MOJay4EHHBIX BOJTHOBOIOB

Pucynok 1. 3anucanubie BOTHOBOIBI B cTekiie Li,0-P,0s-Nb,Os npu paznuynom
KOJINYECTBE CKAHUPOBAHUM.
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AHANNT

WWW.ANALIT-SPB.RU

KOMMNAHWUA «AHANINT» —

reHepansHeIi ancTpubsoTop Shimadzu u napTHep
MHOTWX N3BECTHBIX MPOV3BOANTENEN aHaNUTUYECKOTO
1 BCNoMoraTensHoro o6opyaoBaHus, AONONHALLErD
nuHeiiky npuéopos Shimadzu.

C 2004 r. «</AHANNT» oduumaneHo NnpusHaetca Shimadzu B
Ka4yecTee CBOEro nyyluero AMcTpubsroTopa B Poccmi.

MNpuopuTeTHanA 3aaaqa Hallel KoMNaHUM — CUCTEMHBIA
NOAXOA NP OCHALLEHN HayYHBIX W NPOUN3BOACTBEHHbIX
nabGopartopwia.

Mi! OKazblBaeM BCECTOPOHHIOW NOAAEPXKKY 3aKa3dMKam
W ocyulecTenfeM TeXHWUYeCcKoe ConpoBoxjeHue
NpoeKkToB.

Hawumm knmeHTamm mn naprHepamun ABNAKOTCA
nabopatopun KpynHelLInX YHUBEPCUTETOB,
Hay‘-IHO-HCCﬂeﬂ,OSBTEHbCKHX opraHuaau,uﬁ

WM NpoOMBILLINEHHBIX npep,npunnflﬁ, 3aHMa LW
ANANPYIOLLIME NO3MLMK BO MHOMMX OTPaCcAAX
NPOW3BOACTEA, Haykin 1 06pazoBaHA.

TEHEPANILHBIIA AVCTPYELIOTOP
E SHIMADZU

Excellence in Science

CEPBMCHAR CNYXBA «AHATUT» cocTonT

Y3 KBaNVPULUMPOBAHHbLIX CEPBUC-MHXEHEepPOB

1 METOANCTOB, CePTUGULIMPOBaHHIX
npoussoauUTEnAMU o6opyaoBaHua. Hatum
CEPBUC-UHXEHEPBI PEFYNAPHO NPOXOAAT CTAXMPOBKK
Ha UpmMax-nponsBoANTENsAX.

HANMYWE COBCTBEHHOM AHANMTUYECKOM NABOPATOPWM
MO3BONAET HaMm NPOBOANTE aHannTU4Yeckne
wccnefoBaHWA, BeINOAHATL PYTUHHLIE aHann3bI,
AEMOHCTPWPOBaTbL BO3MOXHOCTI Npeanaraemoro
obopyaoBaHuA, paspabaTeiBaTe METOAMKN W
NPOBOAWTE yrayGneHHoe obydeHne
cneunanmcToB-aHanMTMKoOB.

MbI YIENAEM BONBILOE BHUMAHWE OBYYEHWIO NMEPCOHANA
3AKA3YUKOB n perynapHo nposoaum TeopeTUyeckme
ceMUHapbl U NpakTU4ecke CTaxupoBkn Ha Gase
Halueii naGoparopui.

«AHANUT» perynapHo opraHnayet MHhopMaLnoHHbIE
cemuHapsbl B MeTepbypre n Apyrnx KPYnHbIX ropoaax
P® AnA 03HaKoOMNEHWA KNWEHTOB C HOBUHKaMK
obopyaoBaHWA.

Mbl NMPEAOCTABNAEM HALLWM KJWEHTAM KOMMNMEKCHBIE TEXHUWYECKWE

N METOAWUYECKVE PELLEHWUA W OBECMEYUBAEM BbICOKUW YPOBEHb
NOAAEPXKW WU CEPBUCA.

HALLIV NAPTHEPb:

LabTech siGmA-ALDAICH  MARKES
M 28 wuom it

MILESTONE
WELPi NG
EmEMIETS

199106, Canxr-Nerepbypr
26-8 nunms B.0., a. 15, xopn. 2, auT. A, odwc 9.06

Ten./daxc: 8 (812) 325-5502, 8 (812) 325-4008
info@analit-spb.ru

aly
%é ~ BLASS EXPANSION i PERFINITY

etsch’

TeousoLoaY @

e

®mBRADY CEM

snecac. UWE wss snen) B FR

Cuaity By leasgn

oo JY
NETRUMENTE

Odic 8 Mockee: (495) 640-7631
Odwac & Ye: (347) 233-8831

Oduc e H. Hoeropope: (831) 416-4686
Oduc & Kazanw: (843) 519-4617

149



150



Bio[[ine

I'pynna xomnanuii "buoJlaiin" (OO0 "bunoJlaitn'", OO0 "BbuoCucremsi') npeacrab-

JisieT Ha POCCUICKOM pPbIHKe 000pYAOBAaHHE H PeareHThl [1Jisl HAYYHbIX MCCJIeOBAHUN Beay-
IIUX MUPOBBIX NIPOU3BOANTEJICH:

JlabopaTopHoe o6opyaoBaHue:

[Tpotounsie murodayopumMeTpsl u kietouHsie coprepbl BD Biosciences (CIIIA)
I'uctonornueckoe obopynoBanue Leica Biosystems (I'epmanust)

Cxkanupyromue cuctembl Leica Biosystems (I'epmanus)

O6opynoBanust Uis HCCIEAOBaHUN MeTOAOM (IyOpecleHTHOH in-situ rubpuausanuu Leica
Biosystems (I'epmanusi)

Cucremsl 1uis crepeotakcuca Leica Biosystems (I'epmanns)

Oo6opynoBanue it poromerpun, qucrieHcuara u umMupkuaTa Biotek (CLIIA)

AHanM3aTop MEXKMOJIEKYJSIPHBIX B3auMOACHCTBHM mpou3BojacTBa Dynamic Biosensors
(Fepmanust)

JlamMuHaApHO-TTIOTOKOBBIE MKA(BI U MOIYJIU AJis YUCThIX TomemeHuit Kojair (Ounnsaamst)
ABTOKIJIaBbI, CPEJIOBAPKH M Pa3IMBOUHBIC MOy M Systec (I'epmanust)

Cyxoxapossie mkadsr Shellab (CIIA)

Jlabopatopubie uentpudyru Hermle (I'epmanmus)

Huskoremneparypusie Mmopo3wibHUKH Snijders (Hunepnanabi)

Jlo3upyroiiee o0opyaoBaHue, MepHas rnocyaa u3 ctekia 1 u 2 kimacca BRAND (I'epmanus)

PeareHThI M pacxo/Hble MaTepPUAJIbI:

I'ucronmornueckue pacxonusie Mmatepuaisl Leica Biosystems (I'epmanms)

PearenTs! nist uMMyHOIIMTOXMMHUH 1 UMMYHOTHCTOXUMUHU Leica Biosystems (I'epmanus)
Pearents! 7151 ucciaenoBanuii MeToioM QuryopeciieHTHOH in-situ rubpuauzanuu Cytocell (Be-
JTMKOOPUTAHMS)

Pearents! st mporounoit nuromerpuu BD Biosciences (CLLIA)

Crneunanuctsl rpynnsl komnanuil «buoJlaitn» oka3bIBalOT KOHCYJIBTAMOHHYIO MOAJIEPKKY,

MPOBOJAT MHCTALIAIMIO, o0ydeHue, 1Q/OQ TecThl, rapaHTUHHOE M MMOCTrapaHTUIHOE 00CTyKUBa-

HHC.
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