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B HacTosILLee BpeMs 60/bLLOE YMCNIO UHPEKUMOHHBbIX 3a60/1€BaHNI UMEIOT 6aKTepuasbHyt0 3TUONOMUIO U
ABNAOTCA NpobnemMon 34paBoOXpaHeHUss MUPOBOro MacluTaba. boAbWMHCTBO M3 HUX BbI3bIBAKOTCH rPaMoTpu-
LaTesibHbIMM NaTOreHHbIMW MUKPOOPraHuamMamu. TpaguuMOoHHbIM CNOCOB0OM NedYeHnss MHPEKLUMOHHbIX 3abose-
BaHWUii ABNAETCA Tepanus ¢ NpUMeHeHNeM aHTUBMOTUKOB, OAHaKO HbICTPOe pa3BUTME YCTOMYMBOCTU NATOrEHHbIX
MMWKPOOPraHn3MOB K CyLLeCTBYOLMM NpenapaTaM 3acTaBrisieT MCKaTb HOBble CMOCo6bl 60pbObl MPOTUB HUX.

B kauecTBe OAHOM M3 TaKUX anbTepHaTUB ABNSETCA Tepanus SHA0NU3MHaAMKU 6akTepuodaros - 6akTepno-
nMTUYeckumMmn bepMeHTamMm, CnocobHbIMM paspyLlaTb CTEHKY 6GaKTepuanbHOWM KNeTKM NyTeM rmaponusa nentu-
JornukaHa. SHAO0NU3NHbI OYeHb creuuduyHbl N0 OTHOLLEHMIO K ONpeAeneHHbIM natoreHam. OCHOBHbIM orpa-
HUYEHMEM UX MPUMEHEHUSI MO OTHOLLEHUIO K rPaMoTpuLaTesibHbIM 6aKTepusiM ABASIETCS HaNMume y NocneaHux
BHELUHEN MeM6paHbl, NPENSTCTBYIOLLEA MPOHUKHOBEHMIO NMUTUYECKOrO GepmMeHTa K ero cybeTpaty. ddpdekTus-
HOCTb MPOHUKHOBEHWUA 3HOMM3NHA MOXHO MOBbICUTbL 3a CYeT AecTabunnsaummn BHeWHen MeM6paHbl rpaMo-
TpuLaTesibHbIX 6aKTEPUIA C MOMOLLbIO MEXAHUYECKOr0 BO3EACTBUSA NOCPEACTBOM MarHUTHbIX HAHOYaCTHL, Noj
BO3[elCTBMEM HM3KOYACTOTHOIO HerperoLLLero noss.

B aTOM nccnefoBaHUMKM UCMONb30BaNUCh aHA0NM3NH Lys394 u cTepxkHeBuAaHble (40 x 10 HM) dyHKLUMOHa-
NU3MpoBaHHble J0haMUHOM MarHUTHble HaHouyacTuupl (MHY). Bbino nokasaHo, YTO NPUMEHEHUe YNbTpaHNUs-
kouacToTHoro (50 i) nepeMeHHoro MarHuTHoro nons (MMIM) B npucytcTeun MHY npuBoauT K AecTtabunusa-
UM BHelHeln MembpaHbl kneTok E.coli. MHY, moanduumnpoBaHHble fohaMUHOM, MPUTATMBAOTCS K BHELLHEN
MeM6bpaHe KNEeTOK 3a CYET 9N1EKTPOCTAaTUYECKOrO B3anMOAEeNCTBUS amuHorpynn godamuHa c dochonunugamm.
Mpy npumeHeHun MMM B coyetaHun ¢ MHY B MeMbpaHe BO3HMKAIOT CMOXHbIE OCLUINUPYIOLLME ABUXEHUS,
npusoasawme Kk aedopmalum MeMbpaHbl C HOPMasibHOM M NaTepasibHON cocTaBnsoWmUMN. Takne gedopmanum
NpUBOAAT K YBENNYEHWNIO NMPOHMLLIAEMOCTU MeMBpaHbl, YTO 06J1er4yaeT NPOHUKHOBEHME hepMeEHTa K CBOEMY Cy6-
cTpaty (NenTuAornukaHy), 4To yBesMYmBaeT CKOPOCTb Nnanca Knetok E.col.

Bblno nokasaHo, 4yto npu aenctemmn MNMMI B npucytcTBun MHY npoucxoguT BbICBOGOXAEHNE B-NnakTamasbl
13 nepunnasmbl Knetok E.coli. Takxe ¢ nomoubto rugpocdobHoro kpacutens Nile Red 6b11o nokasaHo, 4To aei-
cteue MNMMI NpuBOAMT K ero BbICBOGOXAEHUIO U3 BCTPOEHHbIX Y4aCTKOB B MeMOpaHe KJ1eTOK.

B xope paboTbl N0 ONTMMU3aLNM METOAUKN CUHTE3a MHY 6b110 BbISIBNIEHO, YTO OAHOBPEMEHHOE YMEHbLLe-
HVe BPEMEHU CUHTE3a YacTuUL, U YBeNIMYeHME KOHLEeHTPaummn godamMuHa No3BONSET NONYyYUTb 6onee cTabunbHble
YacTuLbl C Y3KWUM pacrnpegeneHmem no pasmepam.

Pa6oTa 6bl1a YacTUYHO nogaepxxaHa rpaHTamu POOU 17-54-33027 and 18-29-09154, TeMoit ¢ roc permctpa-
umen AAAA-A16-116052010081-5 u Mporpammoit passutus MIY.
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Currently, the bacterial etiology infectious diseases still remain a global health problem. Most of them are
caused by gram-negative pathogenic microorganisms. The traditional method of infectious diseases treatment is
based on the use of antibiotics. However, the rapid development of the resistance of pathogenic microorganisms
to existing antibiotics forces to seek alternatives to traditional therapy. One of such alternatives is the therapy with
bacteriophage endolysins - bacteriolytic enzymes capable of destroying the bacterial cell wall by hydrolyzing the
peptidoglycan. Endolysins are highly specific for certain pathogens. The main limitation of their use towards gram-
negative bacteria is the presence of an outer membrane in the latter preventing the penetration of lytic enzyme to
its substrate. The effectiveness of endolysin penetration can be increased by destabilizing the outer membrane of
gram-negative bacteria.

In this study, endolysin Lys394 and rod-like (40 x 10 nm) dopamine functionalized magnetic nanoparticles
(MNPs) were used. It was shown that application of ultra-low frequency (50 Hz) alternating magnetic field (AMF) in
the presence of MNPs leads to the destabilization of the outer membrane of E.coli cells. Electrostatic interactions
take place between positively charged amino groups of dopamine and negatively charged phosphate groups of
membrane phospholipids. Complex oscillating motions and membrane deformations with normal and lateral
components occur under AMF application. Such deformations lead to the increase of the enzyme penetration to its
substrate (peptidoglycan) enhancing the rate of E.coli cells lysis.

AMF membrane destabilizing effect was confirmed by B-lactamase release from E.coli cell periplasm as well
as significant decrease of the hydrophobic dye Nile Red fluorescence intensity.

In the course of work on the optimization of the method for the synthesis of magnetic nanoparticles, it was
revealed that a simultaneous decrease in the time of the particle synthesis and an increase in the concentration of
dopamine makes it possible to obtain more stable particles with narrow distribution in size.

Thework was supported by RFBR grants 17-54-33027 and 18-29-09154, State Topic AAAA-A16-116052010081-5,
MSU Program of Development.
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