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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 31.27

Tema guceprauii:

1. BiosioriuHa poJib renapuH-3B13yBaJIbHOI OiSIHKY B CTPYKTYPi renapuH-38’s3yBanbHOro EGF-noni6Horo gakropy
pocTy.

2. Biological role of heparin-binding site in the structure of heparin-binding EGF-like growth factor.

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA JOCIIKEHHIO POJli rellapuH-3B'93yBajbHOTO TOMeHY y cTpyKTypi HB EGF
JIIOJVMHY Ta Yoro 3HaYeHHs 11715 3a6e3ledeHHs 6i0JI0riyHOi akTUBHOCTI pOoCTOBOTO GaKTOPY, a caMe peLieniii
IV(TEPiIHOrO TOKCUHY Ta YTBOPEHHS KOMILIEKCiB cekpeTopHoi popmu 3 EGFR i ix noganbimoi inTepHamnisarii. 3
BUKOPHCTaHHSIM IIOBHOPO3MipHOI Ta BKOPOUEHOI (3 AesIelli€l0 rernaprH-3B'sI3yBaJIbHOTO JOMEHY) GopM
pexombinanTHOro SHB-EGF nokazano 6inbi mi3Hio iHTepHasnizanito SHB-EGF, nopiBHsSHO 31 BKOpoueHO10 HOopMOIo.
MeTtoznom BecTepH-0J10T aHai3y Ji3aTiB KIiTUH A431, CTUMYJIbOBaHMX [IOBHOPO3MipHUM uM BKOpoueHUM sHB-EGF
[IOKa3aHo, o BiAcyTHiCTb B3aemoii SHB-EGF 3 I'CIIT Bukiukae 6inbi panHe ¢pocdopuitoBanns EGEFR, npore BoHO
€ MeHII byJIo CTBOPEHO reHEeTUYHI KOHCTPYKILi, 10 KOAYIOTh (yiyopeceHTHO-MiveHnii proHB-EGF ta sHB-EGF

IVIKOTO TUILYy Ta 3 JBOMA TUIIaMU MYTallilli: aMiHOKHCJIOTHUMY 3aMiHaMU TIO3UTHBHO-3aPSII)KEHUX aMiHOKUCIIOT Ha



ajlaHiH Ta Jeneljielo Beiel OinsgHKU. 6yJ10 IPOBENEHO OLiHKY 3B's13yBaHHs pisHUMU Ppopmamu sHB-EGF noxignoro AT
- cybonununi B (SbB) - MeTonoM iMyHOEH3UMHOTO aHasidy Ta Bussneno, mo sHB-EGF 3 penernieto renapruH-
3B's13yBaJIbHOI [iJISTHKY MaJlo Oinble 3HaYeHHs1 K1, IOpiBHSIHO 3 HOPMaJIbHOIO YM MYTOBaHOIO (POPMOIO POCTOBOIO
(daxTopy. Ha ocHoBi kiitun MDA MB 231 3a fonomoroto cucremu CRISPR /Cas9 6yy10 cTBOpeHO Cy6IiHiIo 3
BizcyTHBOIO ekcnpecieto HB-EGF. CTBopeHi reHeTH4Hi KOHCTPYKIi, 0 KogytoTb proHB-EGF 3 myTanisimu i 6e3
HUX, BUKOPUCTOBYBAJIUCH J1s TpaHcPekuii kiaitud MDA MB 231HB EGF(-). Bepuie 6ys10 npoieMOHCTPOBAHO
BHYTPIIIHbOKJIITUHHUI TPaHCIIOPT pekoMbiHaHToro noxigHoro AT cninbHo 3 proHB EGF 3 myTOBaHUM renapus-
3B'I3yBajJIbHUM JOMEHOM. Takox 6yJ10 BUSIBJIEHO, o acoujauis proHB-EGF 3 T'CIII' Ha noBepxHi KJIiTUHA
3MEHIIyBaja CTabibHICTh KOMILIEKCY 3 noxigHum [T, IMOBipHO, yepes KoHdopMaLiliHi nepedynoBU BcepeHi
CaMoi MOJIEKYJIM POCTOBOTO dakTopy. B pamkax 1jiei quceprauniiiHoi po60oTH Takox 6ys1o orpuMmano HB-EGF-

HeWTpasisyoui NoJiKJI0Ha/IbHI aHTUTL/IA Ta IPOTECTOBAHO ixX aHTUMNpOidepaTuBHUN e€(EKT Ha KIIITUHU JiHii A431.

2. The purpose of this thesis was to investigate the role of the heparin-binding domain in the structure of human
HB-EGF and its importance for the biological activity of growth factor, namely the binding of diphtheria toxin and
the formation of sHB-EGF complexes with EGFR and their subsequent internalization. Using full-length and
truncated (with deletion of the heparin-binding domain) forms of recombinant sHB-EGF, it has been shown later
internalization of sHB-EGF, compared to the truncated form. Western blot analysis of A431 cell lysates stimulated
with full-length or truncated sHBoEGF showed that the lack of interaction of sHB-EGF with HSPGs causes earlier
phosphorylation of EGFR, but it is less potent and prolonged. To investigate the role of the heparin-binding
domain in the reception of diphtheria toxin (DT), we created genetic constructs encoding fluorescently labeled
proHB-EGF and wild-type sHB-EGF and with two types of mutations: amino acid substitutions of positively
charged amino acids to alanine and the whole domain deletion. sHB-EGF various forms binding of derivative DT -
subunit B (SbB) - was assessed by enzyme-linked immunosorbent assay. It was found that sHBoEGF with deletion of
the heparin-binding site had a higher Kd value compared to the normal or mutated form of growth factor. Using
MDA-MB-231 cells and the CRISPR /Cas9 system subline with the lack of HB-EGF expression was created. Genetic
constructs encoding proHB-EGF with and without mutations were used for MDA-MB-231HB-EGF(-) cell
transfection. Intracellular transport of a recombinant DT derivative mediated by proHB-EGF with a mutated
heparin-binding domain was demonstrated for the first time. It was also found that the association of proHB-EGF
with HSPGs on the cell surface reduced the stability of the complex with the DT derivative, probably due to
conformational rearrangements within the growth factor molecule itself. Within this dissertation, HB-EGF-
neutralizing polyclonal antibodies were also obtained and their antiproliferative effect on A431 cells was tested.
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