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PE®EPAT

Junnomuast pabota, 50 ctpanui, 19 pucyHkoB, 42 UCTOUHUKA.

DIUJEPMAJIBHBIMT ~ ®AKTOP POCTA  YEJIOBEKA, CAMTEHI
CBA3BIBAHVA, MOHBI HMHKA, ®JIYOPECHUEHIMA, TPUIITODAH.

O0beKT HccJIeJ0BaHNUS: STTHICPMATIBHBIN (DaKTOp pocTa YeloBeKa.

Henr paldoTbl: OLEHUTH XapakTep CBSI3bIBAHMS HOHOB LMHKA C
AMUAEPMAIBHBIM (PaKTOPOM pOCTa YEJIOBEKA.

MeTtoasbl HCCJICIOBAHMSA: ¢dayopectieHTHas CHEKTPOCKOHS,
KOMILJIEKCOHOMETPUUYECKHUE, CTATUCTUYECKHE.

B3aumoeiicTBrEe HOHOB IIMHKA C AMUAEPMaIbHBIM (haKTOPOM pPOCTa YesIOBEKa
(hEGF) uccnenoBamu ¢ momMomso GIyopeclieHTHON CIIEKTPOCKOINHN JUTSl TIOJTYYSHUS
uH(OpMAMU O CBS3bIBAHUU O€liKa C JUTraHaoM, 3(P(EKTUBHOCTH U MEXaHU3ME
TylieHuss  QuiyopecueHund. Ota UHPOpManus BoOcTpeOOBaHAa TMpU  JIM3ailHE
JIEKapCTBEHHBIX MPENapaToB, HANPABICHHBIX Ha TEPaNUIl OHKOJIOTHYECKUX
3a0oneBanuii, B Kotopele BoBieu€éH hEGF wu ero penenrop, mpu paspabotke
CEJICKTUBHBIX JIMTAH/I0B JIJIs1 ONIPEAEIICHHS MPOCTPAHCTBEHHOM CTPYKTYpPhI OEJIKOB.

[Mpu tutpoBanmu hEGF pactBopom ZnSOs+ u ZnCl, mpu 22°C u 37°C
IPOUCXOJUT CBSI3bIBAHME KAaTHOHOB MeETajula BOJM3M OCTAaTKOB TpUITO(paHAa, YTO
BBI3BIBAET PE3KOE YMEHBILIEHHE UHTEHCUBHOCTU (piiyopecueHuuu. [lpu ngoctrxkeHnn
KoHLeHTpamuu Zn?* 8,936*10° MOJB/1 NPOMCXOAMT CMENIEHHE JUIMHBI BOJIHEI
MaKCUMyMa 3MHCCHH B KOPOTKOBOJHOBYIO OOJIACTh, YTO YKa3bIBAET HE TOJILKO Ha
CBS3bIBAHUE HECKOJIBKUX MOHOB IIMHKA MOJIEKYJIOM MENTHAA, HO U HAa CTPYKTYpPHbIE
u3MeHenus B camoMm hEGF, koTopbele MpUBOAAT K MEPEX0ay OCTAaTKOB TpHUNTOhaHa B
oosee tuapodoOHOEe MukpookpyxkeHue. Ocrtatku Hisl6 B cTpykType aumepa
AMUAEPMAIBHOTO (pakTopa pocTa uesloBeKa KOHTakTupyroT c¢ Tyr37, a Arg4s
dbopmupyeT kKaTHOH-IM B3aumozeicTBue kak ¢ Tyr37, tak u Trp50. @opmupoBanue
KOMILJIEKCa KaTMOHA MHKa ¢ octaTkamu His16 u Tyr37 moxert «3atsaruBatb» TrpS0 B
oosiee THAPOHOOHOE MUKPOOKPYKEHHUE 3a CUET MPUOTUIKEHUSI €ro K ocTaTKy Arg4s.
BTopoii BeposITHBIN CaliT CBSI3bIBaHUSI MOHOB LIMHKA BKJItOUaeT B ce0st Asp46 u GluS1,
HAXOJISAIIUECS B HETMOCPEACTBEHHON OJM30CTU OT OCTATKOB TPUINTO(AHA, YTO TAKKE
MOXET MPUBOJAUTH K CHIDKCHUIO MHTEHCUBHOCTH (uryopectieHunu. Onnako C-koHell
hEGF u3BecTeH cBOECH CTPYKTYPHON HEYCTONYMBOCTBIO, UTO 3aTPYIHSACT CBSI3bIBAHUEC
¢ uum JurangoB. C hEGF Takoke cBsizpiBatoTCs U Xjaopua-uoHbl. Cl” B3auMoeHCTBYIOT
c octatkoM Arg41, u, HauOosiee BEPOATHO, UTO B TUMEPHOI (hopMe MEeNnTHAa OCTATOK
Arg53 onHoM 11enu o0pa3yeT calT cBs3bIBaHUS XJIOpUA-UOoHA ¢ Argdl npyroi nenwu.

Ob0snacTp npuMeHeHHMSI  Pe3yJbTATOB  HMCCJEAOBAHMA:  CTPYKTypHas
Oonoxumusi, OMOMH(pOpPMaTHKA.



POD®EPAT

JpimioMHuast padota, 50 craponak, 19 mamonkay, 42 KpbIHIIBL.

SHIISPMAJIBHEI ®AKTAP POCTY YAJIABEKA, CAWTHI 3BA3BAHHS,
IEHBI LILIHKY, ®J1Y APDCLHIIBIA, TPhIIITAGAH.

A0'eKT HacjeaBaHHS: d111IPPMaTbHBI (PakTap pOCTy YalaBeka.

Mbdta facienaBaHHsSI: allaHillb XapakTap 3BsI3BaHHA 1€HAY LBIHKY 3
AMIAPPMANIBHBIM (paKTapaM poCTy JasiaBeka.

MeTtaabl AacjelaBaHHSA: ¢ryapacipHTHAS CHEKTpacKaris,
KOMILJIEKCAHAMETPBIYHbISA, CTATBICTHIYHBIA.

V3aemanzesHHe 1€HAY LBIHKY 3 3MIA3pMalbHBIM (DakTapam poCTy 4allaBeKa
(hEGF) nacnenaBanmi 3 ganamorail ¢uiyapdClPHTHaAM crieKTpacKarii JJisi aTpbIMaHHS
iH(papManpll ad 3BA3BaHHI OsUIKY 3 JIiraHjam, 3QEeKThIYHACIHI 1 MEXaHI3M€ TYIIIHHS
bayapacipHIpi. [DTas iHGapMaibia 3amatpabaBaHa TMpbl  JbI3aiHE JIEKaBbIX
npanaparay, HakipaBaHbIX Ha THPAIIIO aHKAIAriYHbIX 3aXBOPBAHHSAY, Y KIS YUATHYTHI
hEGF 1 saro pampnrap, npsl pacupamoyibl CEIEKThIYHBIX JiraHaay AJisi BbI3HAUIHHS
npacTopaBail CTPYKTYpbI OsIIKOY.

IIper TeITpaBanHi hEGF pactBopam ZnSOs 1 ZnCl, mpm 22°C 1 37°C
an0ObIBaellla 3BA3BAHHE KaTblEHAY MeTally MNalii3y pialITKay TpbhlnTadaHy, IITO
BBIKJIIKA€ p33Kae MaMSHIIPHHE IHT3HCIYHAcUl QuryapacipHibll. [Ipbl gacsrHeHHI
KaHIPHTpaneli Zn?* 8,936%10° mons/n anbblBaella 3pyLISHHE JayKbIHI XBai
MaKCIMyMy 5Micil § KapaTKaxBaJeByK BoOJdacilb, IITO Maka3Bae HE TOJbKI Ha
3BsI3BaHHE HEKAJbKIX 1€HAY LIBIHKY MaJIEKyJIail MeNTbhla, aje 1 Ha CTPYKTYPHBIS 3SMEHBI
¥y camim hEGF, skis npeiBom3siupe 1a mepaxody plawTak Tpbintadany y OodbId
rigpadobHae MikpaakpyxdsHHe. Pamtki His16 y cTpykTypbl abIMepa smigdpMaibHara
dakTapy pocTy dajiaBeka KaHTakTywlb 3 Tyr37, a Argd5 dapmye kaTbléH-mi
y3aemanzesHue sk 3 Tyr37, tak 1 Trp50. dapMipaBaHHEe KOMIUIEKCY KaThIEHY LIBIHKY 3
pamtkami Hisl6 1 Tyr37 moxka «3amsrBaupby TrpS0 y Oombmn  rigpadodHae
MIKpaaKpy 3 HHE 3a KOIIT HaOIIKAHHS Aro 1a actaTky Arg4S. Jpyri BeparoHsl cait
3BsI3BaHHS 1€HAY WBIHKY Ykmoyae ¥ cga0e Asp46 1 GluSl, skis 3naxoazauua ¥
HemacpaiHai Oi3Kaciii aji palTKay TpeinTadany, ITO TAKCaMa MOKa MPBIBO3IIb J1a
3HIKAIHHS 1HTAHCIYHAcI GayapacipHIpi. AnHak C-xanenmr hEGF Bsimombl cBaéit
CTPYKTYypHail HSyCTOMIIBACIIO, IITO YCKIagHse 3Bsi3BaHHe 3 1M jirangay. 3 hEGF
TakcaMma 3Bsi3BaroIia 1 xjapeia-i€nel. Cl° y3aemanzeitnivatons 3 acratkam Argdl, i,
HallOosiell BeparojHa, 1ITO Y AbiMepHail ¢opme nentbiga actarak ArgS3 amHaro
JaHIyTa YTBOPHIIL CAUT 3BSI3BAHHS XJapblA-i€Ha 3 Arg4l iHIiara jgaHiryra.

BoOaacub npbIMsiHeHHSI BbIHIKAY AacielaBaHHS: CTPYKTypHas Oisximis,
OisiiH(apMaThIKa.



ABSTRACT

Thesis, 50 pages, 19 figures, 42 sources.

HUMAN EPIDERMAL GROWTH FACTOR, BINDING SITES, ZINC IONS,
FLUORESCENCE, TRYPTOPHAN.

Object of research: human epidermal growth factor.

Aim of research: to study the nature of the binding of zinc ions by human
epidermal growth factor.

Research methods: fluorescence spectroscopy, complexometry, statistics.

The interaction of zinc ions with human epidermal growth factor (hEGF) was
investigated using fluorescence spectroscopy to obtain information on protein binding
to the ligand, efficiency and fluorescence quenching mechanism. This information is
required in the design of drugs aimed at the treatment of oncological diseases, in which
hEGF and its receptor are involved, in the development of selective ligands for
determining the spatial structure of proteins.

When hEGF is titrated with a solution of ZnSO. and ZnCl, at 22°C and 37°C,
metal cations are bound near tryptophan residues, which causes a sharp decrease in the
fluorescence intensity. When the concentration of Zn?* reaches 8.936*10° mol/L, the
wavelength of the emission maximum shifts to the short-wavelength region, which
indicates not only the binding of several zinc ions by the peptide molecule, but also
structural changes in hEGF itself, which leads to the transition of tryptophan residues
to more hydrophobic microenvironment. Hisl6 residues in the human epidermal
growth factor dimer structure contact Tyr37, while Arg45 forms a cation-x interaction
with both Tyr37 and Trp50. The formation of a zinc cation complex with His16 and
Tyr37 residues can “pull” Trp50 into a more hydrophobic microenvironment by
bringing it closer to the Arg45 residue. The second likely zinc binding site includes
Asp46 and Glu51, which are located in close proximity to tryptophan residues, which
can also lead to a decrease in fluorescence intensity. However, the C-terminus of hEGF
exhibits its structural instability, which necessarily binds ligands to it. Chloride ions
also bind to hEGF. CI" interact with the Arg41 residue, and, most likely, in the dimeric
form of the peptide of the Arg53 residue, one chain forms the site for binding the
chloride ion to Arg41 by the other chain.

Scope of the results: structural biochemistry, bioinformatics.



