O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0420U102370
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 24-12-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Konomienup Jlecs AHaTosiiBHA

2. Kolomiiets Lesia Anatoliivha

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi creniagbHOCTI: 03.00.20
Ha3zBa HayKoBOIi cIeniaJIbHOCTI: BiotexHonoris

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 22-12-2020

CnenianbHICTB 32 OCBITOXO: MiKpO6i0JIOTis Ta BipyCoIOTis

Micue po60oTH 34,00yBava: IHCTUTYT MOJIEKYJIAPHOI Giostorii i reHeTnky HanjoHanbHOT akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6osiotHOTO, 6y1. 150, M. KuiB, KuiBcbka 06:1., 03143, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeliagai30BaHOi BYE€HOI pagH): [ 26.237.01

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI O0COOH: [HCTUTYT MOJIEKYJIAPHOI Gioorii i renetrkn HanionanbHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJI. AKaziemika 3a6osiotHOrO, 6y1. 150, M. KuiB, KuiBcbka 06:1., 03143, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT MOJIEKYJIAPHOI 6io1oTii i reHeTnku HanjionasnbHoi
akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJ1. Akaziemika 3abosotHoro, 6ya. 150, M. Kuis, KuiBcbka 06:1., 03143, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 34.15.51, 62.37

Tema guceprauii:
1. CTBOpEHHS Ta XapaKTEPUCTUKA HAHOKOMITO3UTHOTO KOMIIEKCY IPOTUNYXJIMHHOTO UTOKiHa EMAP 1I 3

IekcTpaHom 70

2. Creation and characterization of a new nanocomposite complexEMAPII with dextran 70

Pedepar:

1. Incepranifina po60oTa IpUCBIYeHa AOCTiIKEHHIO cTabini3anii 6iykiB, 30KpemMa eHI0TeTiaJbHOro Ta
MOHOIIMTAKTUBYIO4Oro nojinentuza I, nocaimkeHHI0 MexaHi3MiB #ioro arperariii, crioco6am 3anobiraHHio arperarii
Ta crabinizauii 6isika. Po3pob6sieHa reHHOIH)KeHepHa TEXHOJIOTiSI OTPMMaHHS IPOTUNYXJIMHHOrO nuTokina EMAP II B
IIpenapaTyMBHUX KibKOCTAX. OnTumiszoBaHi ymosu ekcripecii EMAP 11 B 6akTepianbhiii cuctemi E.coli. Bnepue
CTBOPEHO HaHOKOMMO3UTHUH KoMIuiekc EMAP II 3 nekctpanom 70, mokasaHa 1oro poJsib B crabisizariii 6isika,
6iosioriyHa aKTMBHICTb KOMIJIEKCY Ha KYyJIbTYpaXx KJITUH Ta Ha TBapUHaX. 3alIPOIIOHOBAHO MO>KJIMBUI MeXaHi3M
arperauii uutokiny EMAP II, axuit nosdrae y B3aemofii HectpykryposaHoi netsi 34DVGEIAPR41 mosniekynu 6iska 3
rizpodo6HOI0 TPUNTO(DAHOBOIO “KUIIEHIO” Ha TIOBEPXHi iHIIOi MoJieKyH 6inka. [TokasaHo, 10 IMOBIpHUM

MexaHi3MoM cTabisizauii 6iskoBoi riodynmu EMAP II nekctpanom 70 3rifHO JaHMUX KOMITIOTEPHOTO MOJIEJIIOBaHHS



cTpykTypu Komiiekca EMAP I 3 nosicaxapyyioM € 6J10KyBaHHS AEKCTPaHOM 70 MOTEHLiHUX CalTiB HAa TOBEPXHi

6inKka, BiIIOBiNasbHYX 32 YTBOPEHHSI arperaris 6iska.

2. Endothelial monocyte activating polypeptide II (EMAP II) is a cytokine capable of exhibiting anti-angiogenic
action, inducing expression of TNF and interleukin-8, causing apoptosis of endothelial cells. EMAP II ability to
inhibit neoangiogenesis and stimulate cancer cell apoptosis has become the basis for investigating whether it can
be used as an anticancer drug. The antitumor effect of EMAP II has been experimentally demonstrated on different
types of tumors. Proteins and protein preparations are widely used in medical practice in the treatment of various
diseases. The main problem with the use of proteins as drugs is their instability, high ability to aggregate and low
degree of solubility.The most effective way of combating the problem of aggregation is to use variety of ligands
that prevent aggregation. Dextran belongs to the family of natural polysaccharides that are widely used in clinical
and preclinical studies with a well-characterized safety profile. Dextran is also used in nanomedicine, which uses
submicron particles for therapeutic and diagnostic purposes. Dextran is also used to protect and stabilize the
unique structure of the proteins (e.g., albumin, streptokinase, asparagine, insulin, hemoglobin). The bacterial
expression of EMAP II cytokine and preparation of recombinant protein in preparative amounts were optimized. It
was shown that the optimal conditions for cytokine expression are the cultivation of bacterial culture of E. coli
BL21 (DE3) pLysE on the minimal medium A. In the course of EMAP II cytokine expression the maximum amount of
protein was observed if the inductor was added to the culture medium for the second hour of culture and the
optimal concentration of the inducer of the synthesis IPTG was 1.25 mM. The highest increase in expression of the
target protein was observed in the culture of 4.5 h induction. A highly purified EMAP II cytokine was obtained to
further construct its complex with the ligand and to study its characteristics. The recombinant EMAP II protein
was titrated with dextran 70 solution. The change of fluorescence intensity of the protein was observed with
increasing ligand concentration, which indicates the strong binding of the ligand to the recombinant protein and
the formation of a stable complex. This indicates the stabilization of EMAP II structure in the complex, which is
more resistant to high temperatures compared to free protein. Dynamic light scattering was used to study the
effect of dextran 70 on the aggregation of the cytokine EMAP II. It was shown that the complex EMAP II with
dextran 70 is quite strong and stable, the polysaccharide dextran 70 stabilizes the EMAP II protein globule and
prevents aggregation processes. To understand the nature of the aggregates formation of EMAP II protein, we
modeled the interaction between the spatial structures of the protein using Cluspro 2.0 and SymmDock web
servers for the macromolecular docking. The analysis of spatial structures revealed that one of the key roles in the
formation of contacts between protein molecules in the structure of protein-protein complexes was played by the
unstructured loop 34DVGEIAPR41, which blocks the hydrophobic tryptophan pocket. In order to identify a
potential dextran binding site of the surface of EMAP II, the flexible docking was performed using the AutoDock
Vina software. According to models obtained in the binding of dextran 70 to EMAP II involved such residues as
Argl12, Gly36, Glu37, Ile38, Arg4l, Lys68, Lys71, Met72, Arg73, Leu76, Lysl116, Asn119, Lys121, Lys123, Trp125, Lys166.
When checking the nanocomposite preparation EMAP II with dextran 70 for the presence of lipolysaccharides, it
was found that the preparation contained less than 0.5 IU /kg but more than 0.03 IU /kg. Toxicological testing of
LD50 complex EMAP II with dextran 70 was performed on Balb/c laboratory mices. It was shown that after the
infusion of the EMAP II complex with dextran 70 to mice at doses of 300 - 10 000 pg/kg no general toxic effect of
the complex was not observed and it does not cause animal death. Using the PST cell culture (piglet testicles), it
was shown that the complex of EMAP II with dextran 70 induces the production of TNF-o in the concentration
range from 1.6 to 25.0 pg/ml. Interferon production by the cell cultures was not detected upon treatment with
EMAP II complex with dextran 70. It was shown that dextran 70 does not affect TNF-o production. On the model of
transplanted fragments of human prostate adenocarcinoma complex EMAP II with dextran 70 with a concentration
of 10 pg/kg, it was found that the complex provided 77% inhibition of the tumor growth progress.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!

CrpareriyHuii npiopUTETHUHA HaNIPSIM iIHHOBALLiHHOI JisJIbHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KopHestok Onexcangp [BaHoBUY

2. Kornelyuk Alexander Ivanovich

KBasigikanis: 1. 6. 1., 03.00.03
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kypgum IBan Kupuinosuy

2. Kurdish Ivan Kyrylovych

KBasigikanis: 1. 6. 1., 03.00.20
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Konmub6o JleHuc BoogumupoBuy

2. Kolybo Denys Volodymyrovych

KBasigikamis: 1. 6. 1., 03.00.03
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

BiacHe IIpi3Buie Im'sa ITo-6aThKOBI:
1. Conparkin Onekcangp OnexkcinoBuy

2. Soldatkin Oleksandr O.

KBasigikamis: . 6. 1., 03.00.20
Imentudikarop ORCID ID: He zactocoyeTrbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Konu6o Jlenuc Bonogumuposuy

2. Kolybo Denys Volodymyrovych

KBasigikamis: 1. 6. 1., 03.00.03

InenTudikarop ORCID ID: He 3acrocosyetscs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

ByacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

€nbcoka ['aHHa BaneHTUHIBHA

KyHnax BikTop AHaTOJii0BUY

IOpuenko T.A.



