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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 34.17.15

Tema gucepranii:

1. EHeprii BogHeBUX 3B'S3KiB, 110 CTabii3yoTs KOHGOPMALLIO riIpaToBaHNUX KOJAreHOBUX CTPYKTYP

2. Energies of hydrogen bond that contribute to stabilization of conformation of collagen structures

Pedepar:

1. O6'exT - KOHpoOpMallist Ta CTAbINIBHICTD rilpaTOBaHUX KOJIAareHOBUX CTPYKTYP, 30Kpema nosirpunentuay poly(Gly-
Pro-Pro), konareny [ Tuny, MiHepasi3zoBaHoro Kosiareny I tumy. Merta - eKCcliepruMeHTaJIbHE Ta TEOPETUYHE
BUBYEHHS BJIACTMBOCTEN TipaTOBAaHUX MOTPIMHOCIIPAIbHUAX KOJIAT€HOBUX CTPYKTYP Ta BUSHAYEHHS €HEPTrEeTUYHUX
XapaKTePUCTUK iX BOJHEBUX 3B'sA3KiB. MeToau - 4 ta PamaH crieKTpOCKOTIis, 1'e30rpaBiMeTpist, mudepeHilianbHa
KBY pienekrpomeTpisl, YuCeJbHNN aHali3 YaCTOTHUX XapaKTE€PUCTHK BaJIECHTHUX KOJIMBaHb KAPOOHIJIbHUX IPYIL 3a
IOTIOMOTOI0 PO3PO6JIEHOTO METOAY YMCEJIBHOTO aHali3y OOUMCIEHO YACTOTA KOMIIOHEHT TOHKOI CTPYKTYPU CMYTH
Awmin [ B I4 ta PamaH cnieKTpax BUBYa€MHUX KOJIAT€HOBUX CTPYKTYP Ta BUKOHAHO BilIHECEHHSI KOMIIOHEHT CMYTU AMif
[ B ix eKcniepyMeHTaIbHUX CIIEKTPpax. Bu3HaYeHa KiJIbKiCTb MOJIEKYJI BOAM, 10 BXOJATh [0 CKJIaAy Pi3HMX 3a TUIIOM
Ta €HEeprisMU 3B'S43yBaHHS LIAPiB rifpaTHOi 060J0HKU BUBYA€EMUX KOJIAT€HOBUX CTPYKTYp. [loKa3zaHo, 10 HaTMBHA
KOH(popMallis KonareHy GpOpMyeTbCsl ITPY IOBHOMY 3allOBHEHHI BHYTPIIIHBOTO LIApy TiipaTHOI 060JI0HKU Ta

yacTKOBOMY (OpMYBaHHI 30BHIIIHbOI0; MiHepasli3allisi KojlareHy TiipoKCUanaTUTOM [IPUBOIUTSH [10 3aKPUTTS



YaCTMHY LEHTPIB rifpaTalii KojareHy Ta BUKJIMKa€ 3MiHM HOro KoHdopmaliii. OnepKaHO BEJIMYUHY €HTaJIbIIIL
rimpararii Ta €HTasblii NeNTUA-TIENTUIHUX BOOHEBUX 3B'SI3KiB Y BUBYa€EMUX KOJIAT€HOBUX CTPYKTypax. OTpuMaHi
Pe3yJIbTaTU CYTTEBO MOTJIMOJIIOIOTD YSIBJIEHHS IIPO MEXaHi3MU B3aeMO/Iii y CUCTeMi KoJjlareH-Bo/ia Ta KOJlareH-
rijpOKCUANaTUT-BOJA Ta BiIKPUBAIOTh HOBi MOKJIMBOCTI IJ1s1 BAKOPUCTAHHS Kojlareny y meaunuti. Coepa

BUKOPUCTAHHS - MOJIEKYJISIpHA 6i0(i3uKa, MeIULIMHA.

2. The subject of the study is the conformation and stability of hydrated collagen structures, namely polypeptide
poly(Gly-Pro-Pro), collagen type I and mineralized collagen type I. The methods of Infrared and Raman
spectroscopy, quartz piezogravimetry and differential microwave dielectrometry and a numerical analysis of
frequencies of stretching carbonyl vibrations are used. The aim of the work is to perform a quantitative estimation
of enthalpies of peptide-peptide and peptide-water hydrogen bonds in different collagen structures. Application of
the developed numerical algorithm has enabled us to compute the frequencies of the components of fine structure
of the Amide I band in Infrared and Raman spectra of model collagen polypeptide with various primary structures.
On the basis of the results obtained, the assignments of the components of the experimental Infrared and Raman
spectra of poly(Gly-Pro-Pro) and collagen have been made. We have estimated the quantities of water molecules in
different layersof the hydration shell of the studied collagen structures. It has been shown that the native
conformation of collagen triple helix forms after completion of its internal hydration shell and partial filling of the
external hydration shell. It has been shown that mineralization leads to partial screening of hydration centers of
collagen from water molecules and alteration of its conformation. Enthalpies of peptide-peptide hydrogen bonds
and enthalpies of hydration have been found. The results obtained give new information about the mechanisms of
interaction within the collagen-water and collagen-water-hydroxyapatite systems and open new possibilities for
use of collagen in medicine. The areas of implication are molecular biophysics and medicine.
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