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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0220U101601
Jep>kaBHUH peecTpauiliHUI HOMep: 0119U101810
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 14-02-2020

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka Ha 6asi cynpamosieKyspHoi B3aemogii B BP MeToziiB KepyBaHHS CUTHAJIAMHU B

peasibHOMY Yaci B 3aJIESKHOCTI Bif X IPOCTOPOBUX PO3MIipiB, iIHTEHCUBHOCTI Ta NOJIgpU3aLii
IToyaTok eTamy: 03.2019
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaiMeHYBaHH IOPUINYHOI 0ocoou (a6o ITIB ¢izuyHO0i 0c00H): MixHapopHwit LEHTDP

"[ncTUTyT NpukaagHoi onTuky" HanioHasnbHOI akameMii HayK YKpaiHu

Kog, 3a €JIPIIOY: 21609024

Micue3HaxoaKeHHS: Kyznpssceka Bynuug, 10-T', m. Kui, KuiBcbka 0611, 04053, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380442722158, 380442722812

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442346674

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. TPH.): 87.7




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HeniniiHO-0ONTMYHI BJACTUBOCTI iHYKOBaHOI CBITJIOM CYIIPpaMOJIEKYJISIPHOI B3aeMOlii 6aKTepiopOoiOIICHHY B
membpaHax Halobacterium salinarium 151 CTBOpEHHSI ONITUYHO KEPOBAaHUX HAHONIPUCTPOIB B iHPOpMaLIITHUX

TEXHOJIOTISIX

Ha3zBa po6oTH aHTIJIilICbKOIO:

Nonlinear-optical properties of light-induced supramolecular interaction of bacteriorhodopsin in Halobacterium
salinarium membranes for the creation of optically controlled nanodevices in information technologies

Pedepat yKpaiHCBHKOIO:

Meroro HJIP € mocnigKeHHs HeJliHiHO-ONTUYHUX BJIACTUBOCTEN CYIIPAMOJIEKYJIIPHUX MTPOLECIB B IIyPIIYPHUX
mem6paHax Halobacterium salinarium, siki iHilif0l0TbCS1 060POTHUMU (POTONIEPETBOPEHHSIMU B OKPEMill MOJIEKYIi
6axrepiopoporicuny (BP), niisi cTBOpeHHSI ONITUYHO KePOBaHUX HAHOIIPUCTPOIB [1JIs IIepeKyIioueHHs Ta QinbTparii
indopmatii B peasibHOMy 4aci. ExcriepumeHTasnbHe i TeOpeTUyHe BUBYEHHS rojiorpadiyHuX peliTok 3
IIPOCTOPOBMMHU Nepiogami Bif 0.5 7o 50 MKM B 3paskax «pparmeHTu nyprnypHux memopax (ITM) - nosimepHa
MaTpULs» NIPY 3MiHi BiTHOCHOI 0TO4yI040i BOJIOTOCTi IEMOHCTPYE, 10 OyIb-sIKUII MEXaHi3M, 10 BU3HAYae
JIOKaJIbHy MOJYJISALIiI0 KOMIIJIEKCHOTO [TOKa3HMKA 3aJI0MJIEHHS y PpparmeHnTax [IM, He NOSICHIOE €eKCIIEPUMEHTAJIbHY
3aJIEXKHICTb AMPPaKLiHOI e(peKTUBHOCTI PEIITKY BiJl IPOCTOPOBOTO Nepiony. Po3paxyHoK 3 ypaxyBaHHAM Juysii
IIPOTOHIB NapasiebHO MoBepxHi ¢pparmeHTa [IM mae nobpe y3rogkeHHs 3 eKcriepuMeHToM. OOoToiHIyKOBaHUI
BUKU/JI IIPOTOHY Ha IIOBEPXHIO 30epiraeThcs i 1151 BP B siininHux HaHOMCKAX, TOMY Lii pe3y/IbTaTy BaXKJIUBI JJ1s1
[IPaKTUYHOro BUKOpUCTaHHS BP HaHOuCKiB. BuBUeHHS KiHETHK 3anucy rosiorpadivyHux peLliToK B CBiT/IO0- i
TE€MHOAANTOBAHUX 3Pa3Kax ASp9I6 reHeTUUHNX MYTaHTiB BP nokasye MOXX/INBICTb CTBOPEHHS LUIJIIXOM F€HETUYHUX
myTauiil BP 1BoX TUIiB HAHOMATEPiaiB: @) iCHYe TiJIbKM KOONIEPAaTUBHA B3aeMOJisi B TpuMepi Mixk BP mosiekynamu B
¢doTrozHebappieHoMy iHTepMeniaTi M412, 6) kpiM KoonepaTHUBHOI B3aeMo[ii B Tpumepi Mixk BP mosnekynamu € i
B3a€EMOIig MK CyMbKHUMU TpuMepamu. [lonaganHg HAHOAOMIIIOK 3 HABKOJIMIIHBOTO CepenoBuILa y bP 3pa3ok
3MiHIO€ 4ac XUTTS iHTepmeniaty M412. Hamu BCTaHOBJIEHO, IO ONITUYHMM I1apAMETPOM, Ha SIKU HaVCUJIbHIlIE
BILJIMBAa€ 3MiHa 4acy XUTTd iHTepMmeiaTa M412, BucTyrae CriBBiTHOMEHHS MiX IUPpakLifHUMU ePEeKTUBHOCTSIMU
171 TIOJIIpU3allii 3YMTYI040ro IIPOMEHS, SIKa OPTOTOHAJIbHA [I0 NOJISIpU3allii 3alK1CyI0YrX OGHAKOBO JIiHIMHO
[IOJISIPM30BAHUX [IPOMEHIB (00), i AJ1s1 ToJIIpu3alii 3UMTyI040ro MPOMEHS, 110 36iraeThCs 3 NOJISIpU3aLielo

3aIMCYIOYMX IPOMEHIB (0e). Lle nokiageHo B OCHOBY pOGOTH ONTUYHOTO HAHOCEHCOPA HABKOJIUIIHBOTO CEPEJOBUIIA.

Pedepar aHI1iliChKOIO:

The goal of the project is the investigation the nonlinear-optical properties of supramolecular processes in purple
membranes of Halobacterium salinarium, which are triggered by reversible photo-transformations in a single
bacteriorhodopsin molecule (BR) to create optically controlled nanoscales for switching and filtering information
in real time. Experimental and theoretical study of holographic grating with spatial periods from 0.5 to 50 pm in
samples of "purple membrane fragments (PM) - polymeric matrix" when changing the relative humidity
demonstrates that any mechanism that determines the local modulation of the complex index , does not explain
the experimental dependence of the diffraction efficiency of the lattice on the spatial period. The calculation
taking into account the proton diffusion parallel to the surface of the PM fragment gives good agreement with the
experiment. Photoinduced proton emission to the surface is also preserved for BR in lipid nanowires, so these
results are important for the practical use of BR nanodiscs. The study of the kinetics of holographic grating
recording in light and dark-adapted Asp96 samples of BR genetic mutants shows the possibility of creating two
types of nanomaterials by genetic mutations of BRs: a) there is only cooperative interaction in the trimer between
BR molecules in the photoperated 4 intermediate, 12 BR molecules are also interactions between adjacent trimers.
The leakage of nanoparticles from the environment into the BR sample changes the lifetime of the M412



intermediate. We find that the optical parameter, which is most influenced by the change in the lifetime of the
intermediate M412, is the ratio between diffraction efficiencies for polarization of the reading beam, which is
orthogonal to the polarization of the recording linearly polarized rays (oo), and for the polarization of the radiation.
recording rays (oe). This is the basis of the optical nanosensor of the environment.
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Koau TemaTHYHHUX PYOPHK: 29.31
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Meroy aHanizy AudpakuiitHoi e(eKTUBHOCTI NPy 3aN1Cy aHi30TPOIHMX

rosorpa¢ivyHuX peIiToK B (PparmMeHTax NyprnypHUX MeMOpPaH 6aKTePiOpOIONICHHY 3 HAHOJOMIIIKAMMU.

Ha3zpa HTII anrsiiicbKo10: Method of analysis of diffraction efficiency in recording anisotropic holographic

grating in fragments of purple membranes of bacteriorhodopsin with nanoparticles.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3aCTOCYBaHHS: 72.1 [locifxeHHs i po3po6Ku y chepi IPUPOIHUINX | TEXHIYHUX HAYK
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: 3acrocysanns ¢pparmMeHTiB nyprypHux MeMOpaH 3 6aKTEPIOPOIOTICHOM J1JIsl CTBOPEHHS ONITUYHO

KEPOBAHOT'O HAHOCEHCOPA HABKOJIMIIHBOT'O CEPENOBUIIIA.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0e3MeYeHHsI eKCIIOPTHOTO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 03.2019
3akiHyeHHs eTamy: 12.2019
Crno>KuBavi NPOAYKIii: Veranosu HAH Vkpainu
IlepcrieKTHBHI pHHKH: [linnpuemcrsa Ykpainu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.: 100
IlpaBa, 0 HaAAIOTHCS iHBECTOPY IiCJIsA 3aBEPLIEHHs POOOTH: [IpaBa He HaAIOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:

IX. Bi6siorpadiuyHuii onuc
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