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1. Ozep>kaHHS IJIIBKOBUX CTPYKTYD Ha OCHOBI 6aKT€PiOPOIOICHHY Ta AOCJIIPKEHHS BIJIMBY BOJIOTOCTI 11 amiaKky Ha

iX ONTUYHI XapaKTepUCTUKU

2. Preparation film structures based on bacteriorhodopsin and study the influence of humidity and ammonia on
their optical characteristics

Pedepar:

1. Inceprarist npucBg4YeHa BIOCKOHAJIEHHIO METOIUKY OTPUMAHHS 6aKTE€PiOPOIOINCHHY Ta IIJIiIBKOBUX CTPYKTYp Ha
JI0r0 OCHOBI, KOMIIJIEKCHOMY JIOCJIJIKEHHIO iX XapaKTePUCTHK i BIJIMBY Ha HUX [TapaMeTPiB HAaBKOJUIIHLEOTO
cepenoBula. 3a paxyHOK ONTMMI3allii CIeKTpaJlbHUX XapaKTEPUCTUK OCBITJIEHHS Ta ONITUMAJIBHOTO BUOODPY LITaMy
MiKpOOPraHi3MiB MOKPAIEHO ITPOAYKTUBHICTb OTPMMAHHS Ta XapaKT€PUCTUKU OTPMMAHOTO 6AKTEPIOPOAOIICYHY.
[TpoBeneHO HOCTiIKEHHS 3a/Ie)KHOCTI XapaKTepPUCTUK OaKTepiopoOIICHHY B 4acy 06po6KH Jy1i3aTy
I1€30KCUPUOOHYKJIEA3010 i BUBHAYEHO OINTHMMAJIbHI TapaMeTPHU 3a3HaYEHOTO Mpolecy. J1jis oKpalleHHs ONTUYHOI
SIKOCTI IIJTIBOK pO3p06JIEHO METOAMKY YIbTPa3ByKOBOi 0OpPOOKM IJIiIBKOYTBOPIOIOYOi cymilri. KomMiiekcHi
MOPIBHSJIbHI JOCIIKEHHS MOP(OJIOrii IOBEPXHI Ta NONEPEYHOro Nepepisy MiIiBOK, OTPUMAHUX METOLAMU T0JINBY,

dopmyBaHHS Ta LIeHTPUPYTyBAHHS 3 BUKOPUCTAHHSIM Pi3HUX MaTpuULlb 32 JOIIOMOTI0I0 aTOMHO-CUJIOBOI Ta



PacTpOBOi e/1eKTPOHHOI MiKpOCKOTIii ToKa3asy, 10 ONTUMi30BaHi METOAVKY HAaHECEHHS 3a0€3Me4Yy0Th
piBHOMIpHMI pO3M01iz 6aKTePiOpOIOIICHHY 10 06'eMY IJIiBKY, 2 BHECEHHSI IyPILyPHUX MeMOPaH NPUBOIUTH 10
3POCTaHHSI LIOPCTKOCTI IOBEPXHi NOPIBHSHO 3 IIJIiBKaMU 6€3 6aKTepiopOOIICHUHY JJ1s1 BCiX TUIIB MaTpHULb.
JocinKeHHs IOPUCTOCTI IJIiBOK, OTPUMAHNMX 3 BUKOPUCTAHHSIM Pi3HMX MaTpULb 10Ka3aJso, WO [1JIs1 HEOPraHiYHUX
30JIb-T€JIbHUX IJIIBOK CYMapHUI 06'eM BiIKpUTUX IOP HA 2,5 MOPSAKY N€PEBUIILY€E aHATIOTTYHUI MOKA3HUK J15
nosliMmepHuX MaTpuip. [TokazaHo, o 117151 IIJIIBOK 6AaKTEPiOPOAOIICUHY i B 30JIb-T€JIbHUX, i B )K€JIATHHOBUX MaTPULISIX
BOJIOTIiCTb BILJIMBA€ HAa CIEKTPaJIbHI Ta rosorpadiyHi XapakTePUCTUKY, 110 MOSICHIOETHCSI Pi3HUM CTYIIEHEM
rizpararii KJIF040BMX aMiHOKMCJIOTHUX 3aJIMLIKIB IIPY Pi3HUX 3HAYEHHAX BOJIOTOCTI i, K HACIIiOK, BIIMIHHOCTAMU Y
IIpoxoKeHHi GOTOLMKITY. BcTaHOBJIEHO, 110 amiak SIK y Iapo-Ta30BUX CyMilllax, Tak i y BOGHUX PO3YMHAX
ancopOyeThCst IIIIBKOIO 1 B3aeMOZie 3 6aKTEPiOpOJOIICMHOM, 1110 IPUBOAUTS A0 OJI0KYBaHHS po3Najy iHTepMeniaty
M412 i 3MiHM ONITUYHUX XapaKTEPUCTUK IIJIIBOK. 3alIPOIIOHOBAHMN MEXaHI3M B3aeMOii rosarae B TAM4aCOBOMY
3B'I3yBaHHi aMiaKOM BiJIbHUX IIPOTOHIB, 110 CTBOPIOE iX JIOKAJIbHUM OeilUT i YCKIAIHIOE PEIIPOTOHYBAHHS
KJIIOYOBUX aMiHOKUCJIOTHUX 3aJIMIIKIB. PO3p006I€HO METOAMKY CTBOPEHHS HAHOKOMITIO3UTHUX IJTIBKOBUX CTPYKTYP
HeopraHiyHa 30J1b-Te€JIbHa MaTPHULlsl - 6AKTEPiOPOOICHH - HAlliBIPOBiJHMUKOBI KBAHTOBI TOUKU Ta IIPOBEEHO
IocimkeHHs: MOp@oJIorii iX MOBEpxHi Ta monepevyHoro nepepisy 3a gonomoroto PEM. TTokazaHo, 1o
JIIOMiHECLIEHTHE BUIIPOMIHIOBAaHHS KBAHTOBUX TOYOK MOXKE 3aITyCKaTy POTOLUKI GAaKTEePiOpOLOIICUHY.
JocigyKeHHs BIIJIMBY BOJIOTOCTI Ta aMiaKy Ha XapaKT€PUCTUKY TaKUX IJIIBKOBUX CTPYKTYP [TOKA3asu, 10
iHTEHCUBHICTb JIIOMiIHECLIEHTHOTO BUIIPOMiHIOBAHHS KBAHTOBUX TOYOK CYTTEBO 3aJIEXKUTD Bif| 1apaMETPiB
HABKOJIUIIHbOTO CepenoBuia. Momyssiisi iHTEHCUBHOCTI JIIOMIHECLIEHTHOT'O BUIIPOMIHIOBAHHS MTOSICHIOETLCS

3MiHOIO MOTJIMHAJIBHOI 3IaTHOCTI 6aKTepiOPOIOIICHHY IIifl [IiE€l0 BOJIOrOCTi 260 aMiaky.

2. The dissertation is aimed on improvement of techniques for obtaining bacteriorhodopsin and film structures
based on it. Work also describe the process of films synthesis as well as results of a comprehensive evaluation of
the films, study of their characteristics and effect of the environmental parameters during their exposure.
Efficiency of the bacteriorhodopsin synthesis as well as its quality are increased by optimizing the spectral
characteristics of light illumination during cultivation and optimal selection of strain Dependence of the
bacteriorhodopsin characteristics from the time of treatment of lysate by deoxyribonuclease was studied and
optimum parameters of the process were determined. To improve the optical quality of films, method of ultrasonic
treatment of film-forming mixture has been developed. Comprehensive studies of the cross-section and surface
morphology of films, obtained by different methods with different matrices, using AFM and SEM showed that the
methods used for film deposition provide uniform distribution of bacteriorhodopsin in film volume. Introducing
purple membrane leads to an increase of surface roughness compared to films without bacteriorhodopsin for all
types of matrices. Study of the films porosity have shown that total volume of open pores for inorganic sol-gel
films is more than 2.5 orders higher than for polymer matrices. It is shown that humidity has effect on the spectral
characteristics and holographic properties of bacteriorhodopsin films in case of both, sol-gel and gelatin matrices.
The observed changes are explained by differences in the photo-cycle of bacteriorhodopsin due to varying degrees
of hydration of key amino acid residues at different values of humidity. It is established that film adsorb ammonia
which interacts with bacteriorhodopsin in both, vapour-gas mixtures and aqueous solutions, that leads to an
increase of the life-time of the M412 intermediate and changes the optical characteristics of the films. The
proposed mechanism of interaction of ammonia with bacteriorhodopsin molecules, whereby ammonia is
temporary binding free protons, creates a local deficiency of hydrogen ions and complicates the protonation of
key amino acid residues. The method of creating nanocomposite film structures of type inorganic sol-gel matrix -
bacteriorhodopsin - quantum dots is developed. It is shown that the fluorescent emission of quantum dots can
initiate bacteriorhodopsin photo-cycle. Investigation of influence of moisture and ammonia on the characteristics
of film structures showed that the intensity of the fluorescent radiation of quantum dots significantly varies
depending on the environment.
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