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peptides corresponding to the N-and C-terminal regions of the WAMP molecule can be used to develop biopesticides
to combat dangerous plant diseases.
The work was supported by the RFBR grant No. 19-016-00069.
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3a nocnegHue gecsatTuneTua 611 JOCTUMHYT 60JbLUOW NpOrpecc B 061acTn uccnefoBaHUsi HaHoO4YacTuu, B
YaCTHOCTH, ABMAIOLLMXCS OCHOBOW A5 CO34aHUSA PasnYHbIX MMMO6UIN30BaHHbIX cucTeM [1]. Hanpumep, nopu-
CTble MUKpocdepbl BaTepuTa LUMPOKO NMPUMEHSAIOTCS B KaYecTBe KOHTEMHEPOB A5l BK/IKOUEHUSI BUOIOrMYECKM
aKTUBHbIX BELLECTB.

B naHHOIN paboTe B MMKpOYacTULbl BaTeputa ¢ UMMOBUAN3NPOBaHHLIM hEePMEHTOM KaTana3ow, MonyyeH-
Hble paHee MeTOAOM COBMECTHOIO CO-OCaXAEHNS, CMELLMBANu C MarHMTHbIMU HaHovacTuyamu (MHY) MarHeTu-
Ta, nonyynnu mukpocoepbl (Micro(NP)Catalase).

[ns 3arpyskn MHY B Mukpocdepbl BaTepuTa MCNONb30BaNM HAHOYACTULbI OKCUA XKeNle3a, NoyYeHHble Tep-
MWYECKMM pa3noXxeHneM aLeTunaveToHaTa xenesa (l1l) B 6eH31noBoM cnvpTte, MOAUGULMPOBaHHbIE JO)aMUHOM.
'mapoamHamuyeckun auametp MHY coctaensn ot 5 go 9-10 HM B 3aBUCMMOCTU YCNOBUI MPOBEAEHUS CUHTE3a.

[anee wn3ay4yanu BAusiHUE HU3KOYACTOTHOIO MepPeMeHHOro MarHuTHoro nons (HY MMIM) Ha dpepMeHTaTuB-
HYIO aKTMBHOCTb KaTanasbl B Micro(NP)Catalase, npon3Boas KWNHETUYECKUE U3MepPeHUs.

AKTUBHOCTb KaTanasbl B MuKpochepax ¢ MHY onpegensanu cornacHo paéote [2]. AHanusupyembiit pacTBop
KaTanasbl pa36aBnsaam Ao KoHueHtpauum 0,005 - 0,010 mMr/mn. PeakunoHHyto cMecb 06bEMOM 1 M rOTOBUIN
cMelunBaHuem 820-870 mkn 0,1 M dpocdaTtHoro 6ydepa (pH=7,0), 30 — 80 Mkn pasbaBiieHHOro pacTBopa KaTtana-
3bl, 100 Mkn 0,196 M H,0,. lNMocne aToro nosty4eHHbI pacTBop UHKY6uposanu B MNMI B TedeHne 10 MuH, 1 3aTem
n3MepsM akTUBHOCTb hepMeHTa cnekTpodoTomeTpuyecku npu 240 HM B TeyeHue 30 cek.

Mon pencTBMeM MepemMeHHOro MarHUTHOroO Monsi Habnganoch yBeIMyeHne KataramTUYecKon akTMBHOCTH
UMMOGKIM30BaHHOro hepMeHTa. AbdeKT yBennyeHns akTuBHOCTY nog geictemem MNMI Habnogancs npuy va-
ctote nonst 50 'y u uHTeHcMBHOCTM 110 MTn. Takol adpHEKT MOXHO 06BACHUTb MEXAHOXUMUYECKUM BO3eW-
CTBUEM Ha MoJieKyny pepMeHTa, Bbi3biBaeMblM OpUeHTaLMeNn MarHUTHOroO MOMEHTa HaHOUYaCTML bl MO NOJIHO.

Mocne BktoueHnsa MHY Mukpocdepbl ¢ KaTanasol NpakTUYECKK He U3MEHUNUCH B pa3Mepax (3,5-5,8 MKM),
a nocne pacteopeHus CaCO,-aapa fo6aeneHneM 3ATA Habnoaanocb He3HauMTeNIbHOE YMEHbLUEHNe B pasme-
pe mukpocdep (3,2-5,0 MKM).

Takum 06pa3om, NokaszaHO OAHOBPEMEHHOE COBMECTHOE BKJIOUeHMe kaTanasbl 1 MHY B Mukpocdepsbl Ba-
TepuTa, M3y4yeHo U3MeHeHne pepMeHTaTUBHOWM aKTUBHOCTM KaTanasbl nod aenctanem MNMI1.

Pa6oTa 6b11a yacTuyHo nogaepykaHa rpaHtamu POOU 17-54-33027 n 18-29-09154, Temoii ¢ roc permctpawu-
e AAAA-A16-116052010081-5 n Mporpammoint passutua MIY.
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Recently, the great progress has been observed in the field of micro- and nanoparticles that are the platform for
the creation of various active molecules delivery systems [1]. For example, porous vaterite microspheres are widely
used as containers for delivery of biologically active enzymes.

In this work, vaterite microparticles with an immobilized catalase (enzyme) and magnetic nanoparticles (MNPs)
of magnetite, obtained by the co-precipitation method, were used to study the enzyme activity under low frequency
alternating magnetic field.

To load MNPs into vaterite microspheres, we used iron oxide nanoparticles obtained by thermal decomposition of
iron (lll) acetylacetonate in benzyl alcohol, stabilized with dopamine. The mean diameter of magnetic nanoparticles was
9-10 nm. After the inclusion of MNPs, the size of microspheres with catalase did not change (3.5-5.8 pm), and after the
dissolution of the CaCOsz core by adding EDTA, a slight decrease in the size of the microspheres (3.2-5.0 pm) was observed.

Next, the effect of a low frequency alternating magnetic field (LF AMF) on the enzymatic activity of catalase in
Micro(NP)Catalase was studied.

Catalase activity in microspheres with magnetic nanoparticles was determined according to [2]. The analyzed
catalase solution was diluted to a concentration of 0.005 - 0.010 mg / ml. The reaction mixture with a volume of 1
ml was prepared by mixing 820-870 pl of 0.1 M phosphate buffer (pH = 7.0), 30 - 80 pl of a diluted catalase solution,
100 pl of 0.196 M H20:2. After that, the resulting solution was exposed to LF AMF for 10 min, and then the enzyme
activity was measured spectrophotometrically at 240 nm.

An increase in the catalytic activity of the immobilized enzyme under the LF AMF was observed. The maximal
effect was observed at a field frequency of 50 Hz and an intensity of 110 mT. This effect can be explained by
the mechanochemical action on the enzyme molecule caused by the orientation of the magnetic moment of the
nanoparticle along the field.

Thus, the simultaneous joint incorporation of catalase and MNPs into vaterite microspheres has been shown,
and the change in the enzymatic activity of catalase under the AC AMF has been studied.

This work was supported in part by RFBR grants 17-54-33027 and 18-29-09154, State Topic AAA-
A-A16-116052010081-5, MSU Program of Development.
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Cpeam nonumop@Hbix moaudukaumin CaCOs 605blLoe BHUMaHUE MNpUBEKAET BaTepuT, KOTOPbIV ob6nagaeT
YHUKaNbHbIMWN CBOMCTBaMM, TaKUMM Kak BblCOKas yAenbHas niowagb NOBEPXHOCTU U KOHTPOMPYEeMbIl padMmep
yacTtuy [1]. BaTeput siBnsieTCsi 04HUM U3 CaMblX NMOMYNSPHbLIX HOCUTENEN AN U3TOTOBNEHUS MUKPOYacTUL B 61O-
TEXHONIOrMKn 1 MeamumHe [2].
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