XUMUYECKUE HAYKU 11

solutions. The final calcinations of precursors in melted potassium chloride decrease both the size of nanoparticles
and their agglomeration. The various techniques such as sedimentation , potential determination were used—{dynamic
light scattering, SEM and for investigation of yttrium aluminum garnet nanoparticles in colloid solutions. It was
determined the size of agglomerates can be decreased m to 120 — 240 nm.uby the ultrasonic treatment from 10 — 15
The effect of different surfactants (sodium dodecylsulfate, glutamic acid, polyethylene glycol , etc.) on the stability of
garnet nanoparticles in colloid solutions was demonstrated with estimation of optimal surfactant concentration about
1-2 wt/%. It was established the colloid solution of yttrium aluminum garnet without surfactant is stable at pH > 7.5.
Addition of surfactants to colloid solution demonstrates the colloid solution’s stability at lower pH values.
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ATONTO3 SBISAETCS OAHUM U3 BAPHAHTOB MIPOrPAMMHUPYEMOH KJIeTOUHON cMepTH. OCHOBHBIM 3 dekTopHBIM (hep-
MEHTOM B IIPOIIECCe aroITo3a sBiIIeTcs Kacnasa-3. TakuMm 00pa3oM, ypOBEHb aKTHBHOCTH KacIasbl-3 SIBISIETCS y00-
HBIM MapKepoM JUTsl ISTEeKIMU aKTUBALUK anonTo3a. Onpeenenne akTHBHOCTH Kacmasbl-3 B JKMBBIX KIETKAaX B PEXKH-
Me peaJbHOrO0 BPEMEHH CTaJI0 BOSMOXKHBIM C TIOMOIIBI0 TeHeTndecky koaupyeMblx FRET-cencopos. Mcnonb3oBanue
JTATbHEKPACHBIX (IIyOpPECLEHTHBIX OeNKOB B KauecTBe KoMIOHEHT FRET-ceHcopoB M03BOMIsIeT MUHUMH3HPOBATH yPO-
BeHb (POHOBOM (YITyOpECEHIIMN U YBEIMYHUTH IIIyONHY IPOHUKHOBEHHMS CUIHaNA. [{enbio qaHHOM paboThI SBIISIach Xa-
pakTepHucTHKa CBOMCTB reHeTryecku konupyemoro FRET-cencopa kacnasei-3 FusionRed-Linker1-eqFP670 na ocHoBe
JajbHEKpacHbIX (uryopecieHTHBIX OenkoB FusionRed n eqFP670. B pesynbrare SKCriepiMEHTOB MO AUHAMHYECKOMY
CBETOPACCESHHUIO THIPOIMHAMHUYCCKUH Paglyc CEHCOpa COCTaBHI 6,2 HM, UTO B IPUOIMKCHUH CHEpUIECKON MOaeIH
COOTBETCTBYET MOJIeKY/sipHOM Macce 244 kJla u terpamepHoil Gopme Oenka B pacTBope. YMEHbIICHHE HHTCHCHB-
HOCTHU (ITyOpECIEHIINU CEHCopa 110 CPAaBHEHHUIO C MHANBUAYaIbHBIM OenkoB FusionRed cBuaeTensCTBYeT 0 HATHUUH
NepeHoca SHEPriy MeXIy JOHOpOM U akienTopom. 3HaueHne sddexrnHoctn FRET B cencope 0b110 paccuntano u3
CTIEKTPANbHBIX JAHHBIX M COCTaBUIO 24%. DIryopeceHTHBIME METOAAMHU U ¢ MOMOIIBIO dekTpodopesa mo JIammin
OBLI IPOAEMOHCTPUPOBAH (P GEKTHBHBII T'HAPOIIN3 CEHCOpa Kacla3on-3 in vitro.
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Apoptosis is one of the variants of the programmed cell death. The main effector enzyme in the process of apoptosis is the
caspase-3. Level of caspase-3 activity is a good marker for the detection of apoptosis. Real-time determination of the caspase-3
activity in living cells became possible by means of genetically encoded FRET-sensors. Use of far-red fluorescent proteins minimizes
the level of background fluorescence and increases the depth of penetration of a signal. The purpose of this work was to characterize
the genetically encoded caspase-3 FRET-sensor FusionRed-Linker1-eqFP670 containing the far-red fluorescent proteins FusionRed
and eqFP670. The hydrodynamic radius of a sensor was determined as 6,2 nm as a result of dynamic light scattering experiments,
that in spherical model approach corresponds to the molecular weight of 244 kDa and the tetrameric structure in solution. Decrease
of fluorescence intensity of the sensor in comparison with individual FusionRed protein testifies the presence of energy transfer
between the donor and acceptor. We also calculated FRET efficiency in the sensor and found that it is about 24%. Cleavage of our
sensor by caspase-3 in vitro was proved by fluorescence intensity measurements and by SDS-PAGE.
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[poBeneHo mccienoBaHNe PEaKIMy HUKENs ¢ OSH3MIOPOMUIOM B JUMETHI(HOPMAaMUAE B TPUCYTCTBHU KHCIIO-
pona. MccnenoBansl MHTEpMeUAThl 3TOTO MPOLEcca Pa3InuHbIMUA METOAAMH, ONpPEeIeHbl KHHETHYECKUEe U TePMOIU-
HaMHIYeCKHe MapamMeTpsl peaknud. [TokasaHo, 4To peakims OeH3MIOPOMH/A ¢ HUKEIEM B JUMETHI()OPMAMHIE B MIPH-
CYTCTBUM KHCJIOPOJia OCYILECTBIAETCS] HA MOBEPXHOCTH MeTasIa no cxeMe JIsHrMiopa- XuHIIENbBY A, ¢ 00pa30BaHUEM
OCH3WIBHBIX PaJIKAJIOB HA MTOBEPXHOCTH HUKEISI, KOTOPBIE PEKOMOMHUPYIOT M H30MEPU3YIOTCS B PacTBOpE ¢ 00pa3oBa-
HueM 1,2-nudeHnnTana u ClefoBbIX KomudecTB 4,4 -auTonmia. B npucyTCTBUM KHCIOPOAa BO3AyXa OKHCIHTEIbHOE
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PacTBOPEHUE HUKEIS B CUCTEME HUKEIIb - 66H3HJ’[6pOMI/IZ[ - I[I/IMGTI/IJ'[(bOpMaMI/IZ[ - KACJIOPO MPOTEKACT 110 MEXaHU3MY
OIHOJ3JICKTPOHHOI'O IIEPEHOCA C 06paBOBaHI/IBM TAKXKC 6€H3aJ'ILHCFI/II[a, OEH3UIIOBOIO CIIMPTa U KOMIUIEKCHBIX COCAMHCHUI
HUKEJIA (H) AI[COpGLII/IH KOMITOHEHTOB CMECH ITPOUCXOAUT HAa OAMHAKOBBIX IIEHTPaX MNOBEPXHOCTU HUKEJIA. Och)Kz[aeTcsx
MEXaHN3M pPEaKIIUU HUKEIIA C 6CH31/IJ16p0MI/IHOM B HI/IMGTI/IJIq)OpMaMI/II[C B IPUCYTCTBHUHU KHUCJIOPOAA.
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The reaction of nickel and benzyl bromide in dimethylformamide in the presence of oxygen was investigated.
Reaction intermediates were studied by range of methods. The kinetic and thermodynamic parameters were determined.
The reaction of benzyl bromide with nickel in dimethylformamide in the presence of oxygen occurs at metal surface
by Langmuir-Hinshelwood scheme. The benzyl radicals are formed at nickel surface. They couple and isomerize to
form 1,2-diphenylethhane and traces of 4.4'-ditolyl. The oxidative dissolution of nickel on air in the system nickel —
benzyl bromide — dimethylformamide — oxygen occurs to form benzaldehide, benzyl alcohol and nickel (II) complexes
by SET-mechanism. The components of mixture are adsorbed at identical sites of the nickel surface. The reaction
mechanism of nickel and benzyl bromide in dimethylformamide in the presence of oxygen is discussed.
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ODepput BucmyTa Bi25FeO39 ¢ kprcTamImieckoi CTpyKTypOil CHIUICHNTA MPEICTaBIAET HHTEPEC I MArHUTOOITH-
KU, OJTHAKO CJIOXKHOCTb MOJTyYEHHSI MOHOKPHCTAJIIOB 3TOTO COSAMHEHHS M3 PacIuIaBa olpe/iensieT HeOOXOINMOCTb H3YIeHHs
MexaHH3Ma ero TBepaoasHoro cuHTe3a. B pabore uccnenoano TBepaodasHoe B3auMOAEHCTBIE OKCHIOB BICMYTA H Ke-
ne3a (IIT) kak B cmecn cocraBa 25:1, Tak ¥ KOHTAaKTHBIM OTXKHTOM AU(dy3noHHbIX ap Bi203 u Fe203 B untepaie temrre-
paryp ot 893 10 1013 K ot 1 10 8 cyTOK. DKCIIEpIMEHTAIBHO YCTAaHOBJICHO ONTHUMAIbHOE AaBlieHue mpeccoBanms Bi203 u
Fe203, obecreunBaromiee npenMyIeCTBEHHO 00beMHBIH Xapakrep tuddysun Bi203 yepes peakunonnyto 30Hy. B padore
HCTIONb30BAHBI METOBI CBOOOHOM MOBEPXHOCTH M PAAHOAKTUBHBIX M30TOIOB, @ TAKXKE PEHTTEHO(A30BbIN 1 JTOKAIBHBINA
PEHTreHOCHEeKTpANIbHBINA aHa3bl. KontakTHbIil oTxur muddysnonnsx nap Bi203 u Fe203 nokasa, 4To B cHCTEME Ipe-
o0mazmaet omHOCTOpOHHMIT Teperoc Bi203, cBsi3aHHBIH, MO-BUANMOMY, ¢ OomblIeil CKIOHHOCTRIO Bi203 k aucconmanin
moreky, veM Fe203. Do cormacyercst ¢ BeManHOM SHepruy iuccormarmy cesizei Bi-O u Fe-O: 342,6 u 463,3 xJlx/Monb
COOTBETCTBEHHO. Vcronb3ys npeacTaBiaeHns 0 MUKpoMexaHu3Me anuddy3un, MPeAronokeHo, 4YTO HOHbI BUCMYTa, BXOA B
staeiiky Fe203, BCTynaroT ¢ Hell B XUMHUYECKOE B3aMMOJICHCTBIE B OIIM)KHEM IOPSIKE, HE HapyIlias OMHO(A3HOCTH OKCHIa
xernesa. M TonbKo Mo JTOCTIDKEHHM HMOHAMH BHCMYTa KOHILEHTPAIUN, COOTBETCTBYIONIEH CTEXHOMETPHIECKOMY COCTaBY
Bi25Fe039 wm BiFeO3, Bo3Hukaer HoBas (aza, a rpanuia (Bi203, Fe203) nocrenenno cmeraercs B oobem Fe2O3.
YeranoBneHo, uTo TBeprodaszHbiid cuntes Geppura BucmyTa ¢ KCC ocymectBnsercs B 1u(y3HOHHOM PEKUME 32 CHET
[IPEUMYILECTBEHHOI'O MAacCOIIEPEHOCA COCTABHBIX YacTel OKCHIIa BUCMYTA.
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Bismuth ferrite Bi25Fe039 with sillenite-structure is of interest to magnetooptics, but the complexity of obtaining
crystals of this compound from the melt determines the need to study the mechanism of solid phase synthesis. In the solid
phase interaction has been studied Bismuth oxide and iron (III) as a mixture of 25: 1, and point of contact annealing: Bi2O3
and Fe203 vapor diffusion in the temperature range from 893 to 1013 K from 1 to 8 days away. Experimentally determined
the optimal pressure: Bi203 and Fe203, which mostly surround diffusion: Bi203 character through the reaction zone. The
used methods of free surface and radioactive isotopes as well as x-ray and x-ray spectrum analysis tests locally. Contact
annealing: Bi203 and Fe203 diffusion couples showed that the system is dominated by the unilateral shift: Bi2O3 associated
seems to be more susceptible to the dissociation of molecules: Bi203 than Fe203. This is consistent with the energy of
dissociation of Bi-O and Fe-O: 342.6 and 463.3 kJ/mol, respectively. Using the picture of micro mechanism diffusion, it is
expected that bismuth ions enter the cell, Fe203, take her in chemical interaction in the Middle order, without disturbing the
single-phase area iron oxide. And just to achieve a concentration of bismuth ions stoichiometric composition Bi25FeO39 or
BiFeO3, a new phase, and the border (Bi203 and Fe203) gradually shifted in scope of Fe203. Found that the solid-phase
synthesis of bismuth ferrite with the KCC in diffusion mode due to the preemptive mass parts Bismuth oxide.
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