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INEPIAHYH

H moapodoa mruyoxn sotpipn a@opd TNV QOCUOTOCKOTIKY UEAETT) TOL HOPiov NG
UmAEOpVKivVNG. ZTOY0C elvarl M HEAETN KOl O YOPOKTNPIOUOS TOL UNYOVICHOD Opdong TG
UTAEOLVKIVIG G aAVTIKOPKIVIKOD Tapdyovta. [a avtd 10 okomd peletOnkav daitepa to
oOLUTAOKO KOBaATIOL-pUmAEOpVKIVIG OAAG Kot M avtidpacn mov AapPavel ydpo Kotd T
owaomacn tov DNA amd avtd ta coumioka. Kobopiotikd porlo oty Aettovpyio Tov
oLVOAMKOD unyavicpov otbdoracng tov DNA and to odumioko peTdAlov-pmAeopvkiving
nailel 10 vmePoEeidlo Tov VIPOYOVOL TO omoio oL decpevtel amd TO COUTAOKO
amelevbepmveTat VLo ™ popP1| pilag, akoAoVBmS dtaomtd emthekTikd T0 poplo tov DNA oTig
Béoelg 5" - GC N 5" - GT. To pdpro g pmheopvkivng 6tav cuVaPLOoTEL pe Eva LETAAAIKO
10V koPoaitiov dnpiovpyel éva otafepd cOUTAOKO TO 0TOi0 OV UTOPEL VO AVTIOPAGEL EKTOG
o€ TEPIMTOOTN PMTOJEYEPOTG, Yo ALTO 1 LEAETN TOL gival TOAD onuavtiky. Epoppdéotmray
(QOCUOTOOKOTIKEG HEBOSOL OvAAVONG 0pATOV-LTTEPIMOOVG OAAG Kot VIEPLVOPOL UAKOLG
KOLOTOC NAEKTPOLOYVITIKTG oK TVOPOATNGS.

Kotd v @aopatoskomiky] avaAvcn opatod vreEPLddovg mapdnkav @dopata,
dwpopwv dwAvpdtov to omoie Ba Ponbovoav otnv ekmAnpwon Tov otdyov. H
QOGUOTOOKOTIKES HEBOJOL 0paTOV-VTEPIDOOVS OEV UTOPOVV VO OMGOVV GUYKEKPIUEVEG
TANPOQOpies Yoo Tov OakpPng Unxavicpd Spdong G UTAEOULKIVIIG MG OVIIKOPKIVIKO
napdyovta. [Tapdia avtd PmOpovvV va dDGOLV GNUAVTIKEG TANPOPOPIEG GYETIKA UE TIg
ovcieg mov peretadvratl. [MapOnkav edopoata deAvpdtov pmrieopvkivng, UmTAcopvkiving —
koPaitiov, DNA, umieopvkivng - kofaitiov - DNA. Ta dtoAdpoto gtidytnroy pe T ypnon
vepol OAAG Kot pLOUICTIKOD SoAVUATOG ¢ OlAvTeg. Emiong ekteléomnke mpooHNkn
VEPOEEdiov Tov VIPOYOVOL GTa dldpopa deiypata aeov KabopileTar oG To LOPLO TOL ivan
vevBovvo yu v odomacn tov DNA dtav deopevbel otnv evepyn popen Tov GLUTAOGKOL
umieopvkivng — xoPaitiov. Emiong n avtidpaon peiembnke kot oe cvvOnkeg amovoiog
o&uyovou pe 1t ypnomn aviiiog kevov, pe mposOnkn o&vyodvov ota deiypata. Mg tn ypnon
avay®YKoh HeAeTHONKE Kot 0 pnyavicpds dpdong Tov CLUTAOKOL OTaV TO HETHAAO TOV
koPalitiov Bpioketal oTNV avnyUEVI TOV LOPOT.

H @acuatookomikn pelétn veépudpng NAEKTPOUAYVNTIKNG OKTIVOPOAOG EKTEAECTNKE
pe otoyo TV €YY MO EEEOIKEVUEVOV TANPOPOPIDV GYETIKG LE TO OPYIKE, £VOLAUEDO,

Kol TEMKE TTpoidvTa Tov ONUoLPYOVVIOL KATH TO pNYavicpd dpdong g umieopvkivng. H



eacpatookomia IR givor oe Béomn va mapéyel mo e£eldIKEVUEVEG TANPOPOPIES GYETIKA LE TIC
KOPLEC AELTOVPYIKEG OUAdEC KAmolag ovsiag 1 omoia Ppioketal oe Kamolo odAvpa. ‘Elape
YOPO  QOCUOTOCKOTIKY HEAET TV {dtwv OSlAvpdtov To omoio HeAeTONKav o1
(QOCUOTOCKOTIKY aVAALGN 0paTOL VIEPLOIOVS. Ol YOPOKTNPIOTIKES OTOPPOPNCELS TMOV
AELITOVPYIKOV Opadwv ota eacpato IR Bondncoav otov yapakmpiopd kot Ty HeEAETN TOL
UNYovicpol dpAcnc ToOL GLUTAOKOL UITAEOUVKIVIG — KOPaATIOV.

[MopatnpnOnke N dadkacio GLUTAOKOTOINGNG TOV KOPaATIOV ad TN UmAgopvkivn,
KaOdG Kot 1 déopevon tov VIEPOLEdiov amd T0 HETOAAO TOV GUUTAOKOV (OC VTOKOATAGTATN
omv afovikn 6éomn. Avtn 1 avtidpacn AapPaver ydpa okOpo Kot HE TNV OEGUELGN TOV
o&vuyoévov 1o omoio PpiokeTon oty atudsEapa pe amotéAecpa va dnuovpyetl évo piypa
petald 600 copTAOK®Y umAeopvkivng — koPaitiov, avoroyiag 50:50. IapatnpnOnke eniong
N aykioTp®omn Tov GVUTAOKOL 610 popto Tov DNA Kot 1 petafoArn mov Aapfdavetl yopa dtav

npootedel vTePoLeidio Tov VOPOYOVOL GTa SLHADLOTA.



ABSTRACT

The present thesis involves the spectroscopic analysis of bleomycin’s molecule. The
main target was the study and characterization of the mode of action by the use of the certain
substance as an antitumor agent. For this purpose further investigation took place involving
the study of the metal complexes of cobalt - bleomycin. Furthermore the double and single
strand DNA cleavages were studied. Main role to the whole mechanism of action holds the
hydrogen peroxide which reacts with the metal - complexes, eventually forming activated
species of oxygen leading to the selective cleavage of the DNA at 5-GC and 5°-GT
dinucleotide sites. Bleomycin has the ability to bind a cobalt ion forming non-activated
metallobleomycin species, not capable of cleaving DNA, the cleavage is only achieved
through photoactivation. The stability of the cobalt-bleomycin complex provides the
opportunity for an easy study and observation of the reaction mechanism intermediates. The
analysis was achieved through spectroscopic analysis of different samples using infrared and
ultraviolet-visible electromagnetic radiation.

With the use of UV/Vis spectroscopy many samples were analyzed, collecting the
equivalent spectra for each one. UV/Vis spectroscopic analysis provides key information for
the individual products of the mode of action. It is not able to provide specific information
about the mechanism and the products, meaningful the mechanism cannot be fully
determined. The molecules of bleomycin, cobalt-bleomycin, DNA, cobalt-bleomycin-DNA
with the addition of molecular oxygen (O,) and hydrogen peroxide (H,O,) were studied. The
stable structural forms of the cobalt-bleomycin complexes were studied using the oxidized
and the non-oxidized form of the cobalt ion. Absorption of UV/Vis radiation by the
molecules leads to transitions of the electrons, and the produced spectra provide the desired
information.

The IR spectroscopic analysis is a much more sensitive technique which is in position
to provide specific details about each individual product of the whole mechanism due to the
absorption of the infrared radiation by the main chemical compounds that consists the whole
molecule. The same samples that were analyzed with the use of UV/Vis spectroscopic
analysis were analyzed with the use of IR spectroscopy. The characteristic absorption of each

bond helped to accomplish the general purpose of the thesis.
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The process that the metallocomplex is formed was successfully observed,
furthermore the binding of the peroxide on the cobalt was studied, which afterwards is
believed to form a solution consisted of two different analogues of the complex in a 1:1 ratio.
In addition the intercalation of bleomycin on the DNA molecule was observed and studied.
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