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Momponenxo B.B. biotexHosorist cyOcTaHIlil peKOMOIHAHTHOTO 1HTEPIEHKIHY -
7 mopuan.—KBamigikaiiiiHa HayKoBa Mmpals Ha MpaBax pyKOIMHCY.

Hucepraitiss Ha 3100yTTs CcTymneHs gokTopa (inmocodii B ramysi 3HaHb 16
XimiuHa Ta OloiHKeHepis 3a crherianbHicTIo 162 bioTexHomorii Ta 6ioiHXeHepisd. —
HanionansHuii  TexHiuyHuil yHiBepcuTeT YKpaiHu «KuiBCbKUN MOMITEXHIYHUMA
iHcTuTyT iIMeHi Irops Cikopcskoron» MOH VYkpainu. Kuis, 2020.

PoGora BukoHana Ha kadeapi MPOMHUCIOBOI OioTexHOJIOTIT Ta Kadeapi
TpaHcisiitHoi MmenuuHoi 610iHxkenepii KI1I im. Iropst Cikopebkoro.

3apa3 CHOCTEpIraeTbCsl CTPIMKMKA MPOrpec YCIX Tally3ed HayKH Ta
IPOMUCIIOBOCTI, IO 3aCTOCOBYIOTb BHCOKI TEXHOJOTli Ta, B TMEpILy 4Yepry,
6ioTexHosorii. OJJHUM 3 HaIIPSIMIB Cy4acHOI 010TEXHOJIOTIi € IMyHOO10TEXHOJIOT 15, sIKa
dbopmyBanacs B OCTaHHI JIBa JECATUPIUYS 1 MA€ HA METI IIJIECIPSIMOBAHUI O10CUHTE3
HOBUX Ol10JIOTIYHO aKTUBHHUX MpenapariB Ta (apMaleBTUUYHUX MPOAYKTIB, A0 SKHX
HaJle)KaTb MOHOKJIOHAJIbHI aHTHUTINA, BaKIIMHU, CUPOBATKH, IIUTOKIHU, J1arHOCTHYHI
3aco0U, IMyHOMOTYJISITOPU Ta MPOOIOTUKH.

Iarepneiikin-7 moaunau (1J1-7) — nimdponoeTnynuii pakTop pocTy, KU 3aiimae
0COOJMBE TMOJIOKEHHSI Cepel] IHIIMX IUTOKIHIB Yepe3 Horo yHikajabHy (YHKLIIO B
remMaToroesi, Mo He JyOIr0eThes IHIKUMHU dakTopamu. BincyTHiCTh GyHKIIIOHATBEHOTO
JI-7 moxke OyTH OJHIED 3 MPUYUH BAXKKOTO KOMOIHOBAHOTO 1MYHOJEQIIUTY.
PesynbpraTom BiacyTHOCTI (hyHKIIOHAIBHOTO [JI-7 B oprani3mi € jimdorieHis Ta, siK
HACIIO0K, BaXkuil imyHoaedinut. [Ipu 36inbmenni kinbkocti 1JI-7 piBens B- 1 T-
niMpouunTiB B KpoBi miaBullyerbes. 1JI-7 Oepe ydactb y popMyBaHHI JIIM(POBY3IIB.
OcHoBHuMU nipoayueHTamu 1JI-7 € cTpoManbH1 KIITHHU KICTKOBOT'O MO3KY Ta TUMYCA,
a TAKOXX JIeAK1 1HII KJIITUHU OpraHi3My JIIOJUHHU.

HasBHi gaH1 cBiyaTh IPO MOXIJIMBICTH BUKOpUcCTaHHA [JI-7 B KOMILIEKCHIM
Tepamii mpu JIKyBaHHI BipyCcHUX Ta OakTepianbHux iHbekmii. [JI-7 po3rasgaeTses i
K 3aci0 ISl JIIKYBaHHS HU3KM OHKOJIOTIYHHMX 3aXBOPIOBAaHb (30KpeMa, TaKUX SK
rJioMa, MeJaHoMa, TJIo0JacToMa, paK NepeIMIXypoBOi 3aiio3u). bionoriyHuii

norenuian 1JI-7 no3Bossie BBaXkaTH, 110 WOTO BUKOPUCTAHHA MOXKE CTUMYJIIOBATU



IMYHITET y TaIi€HTIB 3 JIMGOIUTAPHUM BHCHAXEHHSM (y T.4. Ha TJII XPOHIYHUX
1H(EKUIMHUX 3aXBOPIOBAHHSAX ), 8y TOIMyHHHUMH 3aXBOPIOBAHHSIMH TOLIO.

3Ba)kal0uu Ha Cy4acHi JOCATHEHHSI MOJIEKYJISIpHOI 010J10Tii Ta 010TE€XHOJIOTI y
rajxy3l OTpUMaHHs OUIKIB MEIUYHOTO TMPU3HAYCHHS HANUOUIBII MEPCHEKTUBHUM
BHUJIA€ThCA TiaXig no oTpumaHHs [JI-7 Ha OCHOBI peKOMOIHAHTHOTO TPOIYICHTA.
OnTtuMizaniss mpoueciB  OlOCMHTE3Yy pPEKOMOIHAHTHUX TMPOAYKTIB MEIUYHOTO
IIPU3HAYCHHS € aKTyaJbHOIO 3a7a4yero 010TEXHOJIOT1i, 0OCOOIMBO 3 TMO3HIIIN TEXHIKO-
€KOHOMIYHUX IMMOKA3HUKIB, OCKUIbKH BHXIJ IUIbOBUX MPOJIYKTIB, OCOOIMBO MpHU
3aCTOCYBaHHI OaraToeTalmHUX CKJIATHUX MPOLEAYyp BUIIJIEHHS Ta OYUCTKH OLJIKIB,
BIUIMBA€ HA BapTICTh OTPUMYBAaHUX MEIUYHUX IpenapariB Ta, BIAMOBIIHO, Ha IX
COIlaJIbHY NMOCTYMHICTh. OAWH 13 HANPSIMKIB MIJBUIIEHHS BUXOJY PEKOMOIHAHTHHX
IPOJAYKTIB y OakTeplaIbHUX CHCTeMaX OlOCHHTE3y aIpecOBaHUM 1O ONMTHUMI3allii
CKJIay >KUBWJIBHUX cepenoBuil. OcobinBa yBara npu po3poOLii Cy4aCHUX TEXHOJIOT1H
OTPUMaHHS PEKOMOIHAHTHUX OUIKIB MNPUIUIETHCS YAOCKOHAJIEHHIO CHOCO0IB
BUJIUICHHS] Ta OYUCTKHU LIJIBOBOTO MPOJIYKTY.

Mema pobomu — HayKOBE OOTPYHTYBaHHS O10TE€XHOJIOT1i OTpUMaHHA CyOCTaHIII1
PEKOMOIHAHTHOTO THTEPJICHKIHY-7 JIFOAUHH.

JI71s1 AOCSITHEHHSI TTOCTaBJICHOI METH OyJIM TTOCTaBJIEHI HACTYIIHI 3a0daui.

1. OnTumizyBaTH KIJTBKICHUM Ta SKICHUM CKJIAJl >KUBUJIBHOTO CEPEIOBUINA IS
oiocunTesy plJI-7 6akrepismu Escherichia coli.

2. JlocmauT MOXIHBICTH IMABUIINCHHS OIOCHHTETHYHOI aKTUBHOCTI
MikpoOHOTOo TIpoayrieHTa plJI-7 3a paxyHOK q0omaBaHHS 10 KUBUIBLHOTO CEPEOBHINA
POCIIMHHUX €KCTPAKTIB Ta BITaMiHIB, y 3BUYalHINi i y JIIMOCOMaNbHIN (popMax.

3. Po3pobutu BucokocnenudpiuHy iMmyHoad1HHY METOAUKY OYUCTKHU plJI-7.

4. Hocnigutu epeKTUBHICTh 3acTocyBaHHs pIJI-7 st dikyBaHHS paHOBHUX
1H(DEeKI1i B eKCIIEPUMEHTI.

5. Po3pobuTH TEXHONOT1UHY Ta anapaTypHy CXeMH OTpuMaHHs cyocTanuii plJI-
7 MOJMHU ¥ IPOBECTH OLIHKY PU3UKIB BUPOOHHYOTO MPOLIECY.

6. IIpoBecTr TEXHIKO-EKOHOMIYHY OLIIHKY PO3pO0JIEHOT TEXHOJIOT1i OTPUMAaHHS

plJI-7.



06 ’exm docniodicenHss — 010TEXHOJIOTTYHI OCHOBU OTpUMaHHs cyOcTaniii plJI-7
Ta HAYKOBO-METOANYHI IPUHLUIU CTAaHAPTU3AIII] IX BUPOOHUIITBA.

Ilpeomem Oocnidowcenna — ontumizamiss mnporecy Oiocuntesy plJl-7,
YAOCKOHAJEHHs TeXHoJorii ounctku plJl-7, iMmyHOMOmymror0Ya akTUBHICTH plJI-7
In Vivo, amapaTypHO-TEXHOJIOTiYHA peaii3allisi BUPOOHHYOTO IPOIECY OTPUMAaHHS
cyocTtaniii plJI-7 Ta aHai3 #10ro pU3UKIB.

Memoou Oocniddcennss — OI0TEXHOJIOTIYHI, MIKpOOIOJIOTiuHI, O10XIMIiYHI,
¢i13uKo-XiMi4HI, MATEMaTH4H1 Ta rpadoaHaTITHUHI.

HaykoBa HOBHM3HA OTpUMAaHUX pe3yabTaTiB. ONTUMI30BaHO CKJIA]] KUBUIHLHOTO
cepenopuina s OiocuHtedy plJI-7 Oakrepismu E. coli (Buxim — 0,95 mr/mi) i3
BHCOKOIO OIlOJIOTIYHOK aKTHUBHICTIO IN VItro Ta in VIVO, 1m0 JO3BOJWIIO IIiIBUIIUTH
Buxig plJI-7 y 1,3 pasu y mnopiBHsSHHI 13 0a30BoI0 TexHousoriero. [lokazaHo
CTUMYJIIOIOYY JIIF0 €KCTPaKTIB KJIiBli KIHOBApHOI 1 3e(pepaHTecy BEIMKOKBITKOBOIO
(0,5-1,0%) Tta ninocomansHoi opmu BitTaminy Ki (15-25 Mr/min) sk CTUMYJTIOIOUHX
100aBOK /10 TTOKMBHOT'O cepeoBUIIa (IPUBOJIUTH A0 30UIBIICHHS BUXOY LLIHOBOTO
npoaykTy y 1,69 pas3u). bionoriyHO akKTHBHI pEYOBUHU JOCIITKEHUX (ITOCKCTPAKTIB
B3a€MO/IIIOTH 3 MOPUHAMHM 30BHIIIHBOT MeMOpanu E. Coli, 110, iIMOBIpPHO, € IPUYUHOIO
MIJIBUIICHHS O10CUHTETUYHOI aKTUBHOCTI peKOMOIHAaHTHOTO TpoayueHTta. [lokazano,
mo 3acrocyBaHHs plJI-7 (Smkr plJI-7 Ha no0y BHYTPINIHBOYEPEBHO, IMIOAHS IO
3arO€HHSI paHMW) MPHUCKOPIOE IBHJKICTh 3arO€HHS paH y JOCHIIHUX TBApUH Ta
enmiminarii Pseudomonas aeruginosa i3 Hux. Pe3ysiabpratu poOOTH TOMIOBHIIN Cy4YacHi
HAyKOBO-METOJMYHI TMIJXOJIM CTBOPEHHS TIpemnapariB PEKOMOIHAHTHUX OUIKIB
TEPareBTUIHOTO MPU3HAYCHHSI.

[IpakTruHEe 3HAYECHHS OTPUMAHUX PE3yNbTaTiB. PO3pOOJICHO TEXHOJIOTIUHY Ta
amapatypHy cxemy oTpumaHHs cyOcTaHiii plJI-7 Ta mpoBeneHO aHami3 KPUTHUYHUX
TOYOK BUPOOHHUOTO Tpoiiecy. Po3pobieny TexHomorio oTpumanHs cyocranuii plJI-7
anpoOOBaHO y B PETYIATOPHUX BITHOCHH, MEHEKMEHTY SKOCTI Ta HayKOBO-
TexHIYHUX po3po0ok TOB «YA «ITPO-®APMA» (M. KuiB). Pesynbratun pobotu
BIipoBa/pkeHo y HauanbHuid mpouec y KIII im. Irops Cikopcekoro, a came: y
BUKJIAIaHHA Kypcy «MenuuHa OIOTEXHOJOTI» sl CTYACHTIB CHEIialbHOCTI

163 biomenuunHa iHXeHepis Ha Kadeapl TPaHCIAUINHOT MEAUYHOI OloiHXKEeHepli Ta



Kypcy «Menuuna OioTexHojoris-2.  IMyHOOlOTeXHOJOTIS» ISl CTYJCHTIB
cnemianbHOCcTi 162 biorexnonorii Ta OioimkeHepis Ha Kadeapi MTPOMHUCIOBOT
010TEeXHOJIOT1].

ExcnepuMeHTabHO ~ OOTPYHTOBAHO  palllOHAJIbHUM  KUIBKICHHUH  CKJaj
OpraHiYHUX KOMITOHEHTIB Ta MIHEpaJbHUX PEUOBHH XUBUJIHHOTO CEPENOBHUINA IS
KyJIBTHBYBaHHS peKOMOiHaHTHOro mpoayieHty E. coli, mo m03B0inI0 301IbIIMTH
Buxig plJI-7 y 1,3 pasm.

JloBeeHO CTUMYJIIOIOUY IO €KCTPAKTIB KIiBIl KiHOBapHOI 1 3edipaHTecy
BEJIMKOKBITKOBOTO $IK JI00aBOK JI0 >KMBHWJIBHOTO CEpEAOBHINA MPU KyJIbTHBYBaHHI
pekomOiHaHTHUX Oaktepii E. coli B miamazomi 0,5-1,0%, mo 3a0e3meuyyBaiio
1JIBUIIIEHHS BUXOTY IIJILOBOTO MPOAYKTY B 1,69-1,82 pasu. [lokazaHo cTuMytor04mii
BILTUB JlinocoMaiabHOi popmu BiTaminy Ki B kouuentparii 15-25 mr/mi Ha piBeHb
o0iocunresy plJI-7 (30impmenns B 1,74-1,81 pasum). Ilokazano, mo MexaHI3MH
010J10T14HOT aKTUBHOCTI (iTOeKCTpakTiB Ha cuHTe3 plJI-7 OakTepialbHUMU
MPOyLIEHTaMH, BKJIIFOYAIOTh B3a€EMO/III0 3 TOBEPXHEBUMHU CTPYKTYypamMu OakTeplaabHOL
KJIITUHHU.

Po3pobneno ynockonaneny cxemy ounctku plJI-7 3a paxyHOK BBEJICHHS CTajil
BUCOKOCTIenU(]iuHOI iIMyHOAa]IHHOT XpoMaTorpadii, 0 JO3BOIHIO TOCATTH YUCTOTH
OoTpUMYyBaHO1 cyocTaHIlii Ha piBHI 98%. J{ns1 cuHTEe30BaHOT iIMyHOA(iHHOT KOJIOHKH Ha
OCHOB1 TETPAETOKCHUCUJIAHY BHU3HAYEHO palliOHAJbHI TEXHOJOTIYHI TapameTpu
XxpoMarorpadiuHoi OUMCTKH, K1 JJO3BOJISIOTH OTPUMYBATH BOCOKOOUUILIEHU I MPOTYKT
yOpoJOBX 15 1ukiiiB Oe3nepepBHOi pOOOTH Ta Y MIUPOKOMY Jiana3oHi KOHIICHTpaIlii
npoaykry (0,005-20Mkr/min).

ExcrieppuMeHTanbHO J10BEAEHO €(eKTUBHICTh 3actocyBaHHs plJI-7 mpu
JiKyBaHHI paHoBoi iHdekIii P. aeruginosa. [Tokasano, 1110 y MUIIIeH, SKi OTPUMYBAJIH
nikyBaHHs nipeniapatoM plJI-7 (SMkr Ha 100y BHYTPINIHBOYEPEBHO), 3arOEHHS paH i
eniMiHanis 30y/lHUMKAa HACTyNae Ha 5 JHIB paHille, HDK y MUIIed 0e3 JiKyBaHHS
npenapaTom plJI-7.

Po3po0sieH0 TEXHOJIOTIYHY Ta anapaTypHO-TEXHOJOTIYHY CXEMYy OTpUMAaHHS
cyocranmii plJI-7 mronuHM Ha OCHOBI OTPUMAHUX EKCIEPUMEHTAIBHUX JaHUX.

[IpoBeaeHO OLIHKY PU3UKIB TEXHOJOTIYHOTO Mpoliecy OTpuMaHHs cyOcTtaHuii plJI-7



Ta BU3HAYEHO HAWOUIBII KPUTHUYHI CTajli, 110 JO3BOJHJIO PO3POOUTH CHUCTEMY
KOHTPOJIIO BUPOOHMIITBA IS 3aM00IraHHs Ta MiHIMI3allli pU3UKIB.

[TpoBeneHO TEXHIKO-€KOHOMIYHY OIIIHKY PO3pOOJIEHOI TEXHOJOT1i OTpUMAaHHS
cyocranii plJI-7: BuU3HaYeHO COOIBApTICTh KIHIIEBOTO NPOJIYKTY Ta MOTYXHICTh
BUPOOHUIITBA 3 OIMISAY Ha 3a0e3MeyYeHICTh MAIl€HTIB YKpaiHW Ta MOIIMPEHICTb
BIIMOBIAHUX TMaTOJIOTiM. Po3paxyHKOBa IOTYXHICTb BHpOOHHUIITBA ckjajga 240r
cyocrannii plJI-7 Ha pik, a ii coGiBapticTh — 43 478rpH. Po3paxyHkoBa cHUpOBHHA
co0iBapTicTh TOTOBOI iH’eKIiiHOT ¢Gopmu mpemapary plJI-7 (3-60mMkr Ha m03Y)
CTaHOBUTH 38-1512rpH., 1110 00YMOBIIIOE HOT'O COIIaJIbHY JOCTYITHICTh JIJIs1 HACEJICHHS
Ykpainu.

OcoOuctuii BHecok 3a00yBada. PesympraTé poOOTH, $KI BHKJIQJCHO B
aycepTalii, ojepKaHi aBTOpOM ocoOucTo abo 3a Horo Oe3mocepeaHbOl Yy4acTi.
[InaHyBaHHS E€KCIIEPUMEHTAJIbHOI POOOTHM NTPOBOJWIMCS CHUIBHO 13 HAayKOBUMH
KepiBHUKaMU. OCOOMCTO aBTOPOM OMNUCaHI pe3yibTaT AOCHIIKEHb, MPOBEACHO iX
aHaii3 Ta 00roBopeHHs. CiibHO 13 HAYKOBUMH KEpIBHUKAMU C()OPMOBAHO BUCHOBKH.

3a Temow gucepramiiiHoi pobotu omybrikoBaHo 16 mpamp, 1 crarta y
NepioIMYHOMY HayKOBOMY (paxoBOMY BHIAHHI JIepKaBH, sika BXOAUTh 10 Opranizaiii
€KOHOMIYHOTO  CIIBpOOITHUIITBA Ta PO3BUTKY Ta €Bponelicbkoro Coro3y
(CnoBauunHa), Ta sike IUTYIOTbCS Y HaykoBo-meTpuuHiid 6a3i SCOPUS; 6 crareit y
HAyYKOBUX BHUJIAHHSIX, BKJIFOUCHHUX JI0 MEPETiKy HAyKOBHUX (haxOBUX BUJAaHb YKpaiHU, y
T.4. 2 CTATTi y BUJIaHHI, 110 IUTYIOThCS y HayKoBO-MeTpuuHiil 6a3i SCOPUS; 1 craTTs
B (axoBUX BHUJAHHAX IHIIUX KpaiH. Pe3ynbratu omnpuitogHeHi B AuMcCepTallii
anmpoOoBaHi Ta 00ToBOpeHi Ha 8 MIXHAPOAHUX Ta BITYUM3HAHUX KOH(PEPEHIISX.

KitouoBi cinoBa: peKOMOIHAHTHUM IHTEpJEHKIH-7 JIIOAWHM, KUBUJIbHE
cepenoBuie, (itoekcrpakTu, BiTaMiH Kj, OloyoridHa akTHBHICTb, TEXHOJIOTIS,

CTaHJapTU3aIlisl.



SUMMARY

Motronenko V. Biotechnology of the substance of recombinant human
interleukin-7. — Qualifying scientific work, the manuscript

Thesis for the Doctor of Philosophy in 16 Chemical and Bioengineering,
specialty 162 Biotechnology and Bioengineering. — National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Ministry of Education and Science
of Ukraine. Kyiv, 2020.

Currently, there is rapid progress in all high-tech and, most of all, biotechnology
industries. Among the modern biotechnology trends is immunobiotechnology, which
has been formed in the last two decades and aims at the targeted biosynthesis of new
biologically active drugs and pharmaceutical products. This includes monoclonal
antibodies, vaccines, sera, cytobiotic drugs, cytobiotic drugs.

Human's interleukin-7 (IL-7) is a lymphopoietic growth factor that holds a
special position among other cytokines because of its unique function in hematopoiesis,
which is not duplicated by other factors. Lack of functional IL-7 may be one of the
causes of severe combined immunodeficiency. The result of functional’s lack IL-7 in
the body is lymphopenia and, as a consequence, severe immunodeficiency. The level
of B- and T-lymphocytes in the blood increases with the increase in the number of IL-
7, IL-7 is involved in the lymph nodes’ formation. The major producers of IL-7 are
bone marrow and thymus stromal cells, as well as some other cells in the human body.

Evidence suggests that IL-7 may be used in complex therapy for the treatment
of viral and bacterial infections. IL-7 is also considered as a treatment for a number of
oncological diseases (in particular, such as glioma, melanoma, glioblastoma, prostate
cancer). The biological potential of IL-7 suggests that its use can stimulate immunity
in patients with lymphocytic depletion (including against chronic infectious diseases),
autoimmune diseases, and the like.

Given the recent advances in molecular biology and biotechnology in the
medical proteins’ production, the most promising approach is to obtain IL-7 based on
a recombinant producer. Optimization of biosynthesis processes of recombinant
medical products is an urgent task of biotechnology, especially from the technical and

economic indicators point of view, since the output of the target products, especially



when using multi-stage complex procedures for the isolation and purification of
proteins, affects the cost of the obtained medicinal products, their social availability.
One of the directions of increasing the yield of recombinant products in bacterial
biosynthesis systems is addressed to optimizing the composition of nutrient media.
Particular attention is devoted to the modern technologies’ development for the
production of recombinant proteins, and is given to improving the methods of isolation
and purification of the target product.

The purpose of the work is scientific substantiation of biotechnology of
obtaining substance of recombinant interleukin-7 person.

To achieve this goal, the following tasks were set.

1. To optimize the quantitative and qualitative composition of the nutrient
medium for the biosynthesis of rIL-7 by E. coli bacteria.

2. To investigate the possibility of increasing the biosynthetic activity of the
microbial producer rIL-7 by adding plant extracts and vitamins to the nutrient medium,
in the usual and liposomal forms.

3. To develop a highly specific immunoaffinity purification method for riL-7.

4. To investigate the effectiveness of the use of rIL-7 for the treatment of wound
infections in the experiment.

5. To develop technological and equipment schemes for obtaining substance riL-
7 person and carry out risk assessment of the production process.

6. To conduct a feasibility study of the developed technology of obtaining riL-

The object of the study is the biotechnological bases of obtaining substance rlL-
7 and scientific and methodological principles of standardization of their production.

The subject of the study is optimization of the rIL-7 biosynthesis process,
improvement of the rIL-7 purification technology, immunomodulatory activity of rlIL-
7 in vivo, instrumentation and technological realization of the production process of
obtaining the substance rIL-7 and analysis of its risks.

Research methods are biotechnological, microbiological, biochemical, physic-

chemical, mathematical and graph analytical.



Scientific novelty of the obtained results. The composition of the nutrient
medium for rIL-7 biosynthesis was optimized by E. coli bacteria (yield 0.95mg/ml)
with high in vitro and in vivo biological activity, which increased the riL-7 yield 1.3
times compared to the basic technology.

The stimulating effect extract of Cliviaminiata and Zephyranthes grandiflora
(0.5-1.0%) and liposomal form of vitamin K; (15-25mg/ml) as stimulating additives to
the nutrient medium is shown (leading to an increase in the yield of the target product
1.69 times).

The biologically active substances of the investigated phytoextracts interact with
the pores of the outer membrane of E. coli, which is likely to cause an increase in the
biosynthetic activity of the recombinant producer.

It has been shown that administration of rIL-7 (5mg rIL-7 daily intraperitoneally,
daily before wound healing) accelerates the rate of wound healing in experimental
animals and the elimination of Pseudomonas aeruginosa from them,

The results of the work are in close connection with the current scientific and
methodological approaches for the creation of recombinant proteins for therapeutic
purposes.

The practical significance of the results obtained. The technological and
instrumental scheme of obtaining substance rlL-7 was developed and the critical points
of the production process were analysed.

The developed technology of obtaining substance rIL-7 was tested in the
department of regulatory relations, quality management and scientific and technical
development of LLC “UA-PRO-PHARMA” (Kyiv).

The results of the work were implemented in the educational process in Igor
Sikorsky Kyiv Polytechnic Institute, namely: in teaching the course "Medical
Biotechnology” for students of specialty 163 Biomedical Engineering at the
Department of Translational Medical Bioengineering and the course "Medical
Biotechnology-2. Immunobiotechnology» for students of specialty 162 Biotechnology

and bioengineering at the department of industrial biotechnology.



The rational quantitative composition of organic components and minerals of the
nutrient medium for the cultivation of recombinant producer E. coli was experimentally
substantiated, which allowed to increase the yield of RIL-7 1.3 times.

The stimulating effect of clover extracts of cinnabar and zephyrantes large-
flowered as additives to the nutrient medium in the cultivation of recombinant E. coli
bacteria in the range of 0.5-1.0%, which provided an increase in the yield of the target
product 1.69-1.82 times. The stimulating effect of the liposomal form of vitamin K at
a concentration of 15-25mg/ml on the level of rIL-7 biosynthesis (an increase of 1.74-
1.81 times) is shown. The mechanisms of biological activity of phytoextracts for the
synthesis of rIL-7 by bacterial producers have been shown to include interaction with
the surface structures of a bacterial cell.

An advanced scheme for purification of rlL-7 was developed by introducing a
highly specific immunoaffinity chromatography step, which allowed the substance to
be obtained at 98%. For the tetraethoxysilane-synthesized immunoaffinity column,
rational technological parameters of chromatographic purification have been
determined, which allow to obtain a highly purified product over 15 cycles of
continuous operation and over a wide range of product concentrations (0.005-
20ug/ml).

The efficacy of the use of rIL-7 in the treatment of P. aeruginosa wound
infections has been experimentally proven. It was shown that in mice treated with rlL-
7 (5ug per day intraperitoneally), wound healing and pathogen elimination occurred 5
days earlier than in mice without rlL-7 treatment.

The technological and equipment-technological scheme of obtaining the
substance of human rIL-7 based on the obtained experimental data was developed. The
risks of the process of obtaining the substance rIL-7 were evaluated and the most
critical stages were identified, which allowed the development of a production control
system to prevent and minimize risks.

The feasibility study of the developed technology of obtaining substance riL-7
has been carried out: the cost of the final product and the production capacity have
been determined in view of the safety of patients of Ukraine and the prevalence of

relevant pathologies. The estimated production capacity was 240g of substance rIL-7



per year, and its cost was 43 478UAH. The estimated raw material cost of the ready-
to-use injection form of the drug rIL-7 (3-60pg per dose) is 38-1512UAH, which
determines its social accessibility for the population of Ukraine.

Personal contribution of the applicant. The results of the thesis presented in the
thesis were obtained by the author personally or with her direct participation. The
planning of the experimental work was carried out jointly with the scientific
supervisors. The author personally describes the results of the research, conducted their
analysis and discussion. Conclusions have been drawn up with the scientific leaders.

On the topic of the dissertation, 16 papers were published, 1 article in the
periodical scientific professional publication of the state, which is a member of the
Organization for Economic Cooperation and Development and the European Union
(Slovakia), which is cited in SCOPUS scientific-metric database; 6 articles in scientific
editions included in the list of scientific professional editions of Ukraine, incl. 2 articles
cited in SCOPUS scientific-metric database; 1 article in professional publications of
other countries. The results published in the dissertation were tested and discussed at 8
international and national conferences.

Keywords: recombinant human interleukin-7, nutrient medium, phytoextracts,

vitamin K3, biological activity, technology, standardization.

Cnucok nyoJaikaniii aBTopa

Crarri:

1. Motronenko VV, Lutsenko TN, Ruzhynska LI,. Gorshunov YuV,
Galkin AYu. Comparative analysis of the effects of hydrodynamic conditions
in submerged culturing of recombinant bacteria. Tpyast BI'TY, Cepus 2:
XUMHYECKHE TEXHOJIOTHUH, OMOTEXHOI0THs, Teoskonorus. 2017;2199:241-
246. (Pecmyoaika Bimopycwh) (3000ysauem nposedeno 36ip ma awnaniz
JIMepamypHux OaHUX HAYKOBUX Jicoepell, Ni020MosIeHo cmammio 00 OPyKY)

2. Heuaesa 510, ['pabuyk CM, IN'opurynos OB, Motponenko BB, I'ankin O1O.
PekomOiHaHTHI ~ OUTKM  TEpPaneBTUYHOTO MPHU3HAYEHHS:  OCOOJIMBOCTI
OTPUMAaHHS, BUBYEHHS O€3MEYHOCTI Ta €()eKTUBHOCTI (JIITepaTypHUIN OTJIISN).

BicHuk 3amnopi3bKoro HallOHAJILHOTO YHIBEPCHUTETY. bloJIOTiuHI HayKH.



2017;2:85-93. (3006ysau nputimas yuacmev 6 300pi ma auanizi aAimepHux
OQHUX HAYKOBUX Odicepeit)

. Galkin  OYu, Lutsenko TM, Gorshunov YuV., Motronenko VV.
Development of the method for microbiological purity testing of recombinant
human interleukin-7-based product. Ukrainian Biochemical Journal.
2017;89(3):52-59. (SCOPUS) (3006ysau npuiimasé yuacmv 6 aHa€izi
OMPUMAHUX pe3YTbmamis ma niocomoeyi cmammi 00 OpyK))

.Jlyneaxko TM, Tl'opmrynoB BIO, Motponenko BB, I'ankin OFO. Orminka
PH3HKIB Y TEXHOJIOTII MMpernapaTty Ha OCHOBI PEKOMOIHAHTHOTO 1HTEPJICHKIHY -
7 nmoauHu Ta i1 mepcnekTuBHA Bamigamis. Haykosi Bicti HTYY "KIII".
2017;3:56-63. (3006ysau npuiimas yuyacme 6 AaHANI3I OMPUMAHUX
pe3yabmamis ma niocomosyi cmammi 00 OpyKy)

. Cep6oB BO, Motponenko BB. Anaii3 BIUIMBY MEXaHIYHUX YMHHUKIB IPH
ITMOMHHOMY KYJIbTHBYBaHHI MiKpooprasi3mis. Innovative Biosystems and
Bioengineering. 2019;3(1):45-51. (3006ysau npuiimas yuacmo 6 360pi ma
aHanizi IimepHux OaHuUX HAYKO8UX 0dicepei, nidcomosyi cmammi 00 OpyKy)

.Harouiit TO, Mortponenko BB. IlopiBHsuibHA ~ XapaKTepUCTHKA
O10TEXHOJIOTTYHUX MIJAXOAIB JO OTPUMaHHS PEKOMOIHAHTHUX IIUTOKIHIB
JIOMHU y OakTepiaJbHUX cUcTeMax ekcrpecii. Innovative Biosystems and
Bioengineering. 2019;3(3):128-145. (3006ysau npuiimas yuacme 6 360pi ma
AHANI3I NIMEPHUX OAHUX HAYKOBUX 0xcepell, Nid2omyeas cmammio 00 OpyKy)

. Grigorieva SM, Starosyla DB, Rybalko SL, Motronenko VV, Lutsenko TM,
Galkin OYu. Effect of recombinant human interleukin-7 on Pseudomonas
aeruginosa wound infection. Ukrainian Biochemical Journal. 2019;91(5):9-
17. (SCOPUS) (3006ysau nputimana ywacme 6 aHanis 1imepamypHux OaHux
HAYKOBUX Odicepell, NIAHYBAHHI MA NPOBeOeHHI eKcnepumenmis, obpooyi
OMPUMAHUX pe3YTbmamis, niocomosyi mammi 00 OpyKy)

. Motronenko V, Lutsenko T, Galkin A, Gorshunov Y, Solovjova V.
Optimization of the culture medium composition to increase the biosynthesis
of recombinant human interleukin-7 in Escherichia coli. Journal of
Microbiology, Biotechnology and Food Sciences. 2020;9(4):761-768.



(SCOPUS, CaoBauuuna) (3006yeau npuiimaila y4acms 6 aHANI3
JimMepamypHux OaHUX HAYKOBUX Odxcepel, NIAHY8AHHI MA NpPOGeOeHHI

eKcnepumenmia, 00pobyi OMpUMaHux pe3yrbmamis, ni020mosyi mammi 00

OpYKY)

Tes3u nomosineii:

1.

Motponenko BB, Cep6oB BO. Brnus nepemiiryBaHHsl Npu TIIMOMHHOMY
KyJIbTUBYBaHHI MikpoopraHizMiB. CydacHi JOCATHEHHs (apMaieBTUYHOI
TEXHOJIOT1] 1 610TexXHOJOT1i: 301pHUKHAYKOBUX Mpailb, BUMycKk 3; 2017 KOBT.

13; Xapkis. X.: Bun-so H®aVy, 2017, ¢. 195-199.

. Motponenko BB. BB nepeminryBaHHs Ha peKOMOIHAaHTHI OakTepii mpu

rnmuouaHoMy KyneTuByBanHi. X1 Miedzynarodowej naukowi — praktycznej
konferencji, «Wyksztatcenie i nauka bez granic — 2017»; 2017 grud. 07-15;
Przemys. Przemys, 2017, c. 70-72.

.MOTpOHeHKO BB. CKJIELZI JKUBHJIBHOI'O CCPCOOBHUINA AJIA KYJIbTHBYBAHHA

0akTepiaIbHOTO MPOAYIEHTY PEKOMOIHAHTHOTO I1HTEPJICHKIHY-7 JIIOJUHHU.
Marepianu XIII BceykpaiHChbKOi HayKOBO-IIPaKTUYHOI KOH(pepeHIli (a1
CTYJICHTIB, acHipaHTiB 1 Mojoaux y4yeHux) "biorexHomoris XXI cromitra";

2019 ksit. 19; Kuis. Kuis 2019, ¢ 53.

. Motronenko VV. Analysis of the effects of hydrodynamic conditions in

submerged culturing of recombinant bacteria. Matepiamn  XXVI
MiXHapoJHOT HAyKOBO-TIPAKTHYHOI KOH(MEpEeHLli MOJOIuX YYEHUX Ta
cryaeHTiB "Topical issues of new medicines development". 2019 ksiT. 10-12;

Xapk. Xapkis H®ay 2019, c. 176-178.

. .Motronenko V. Improvement of biotechnology for the production of

recombinant interleukin-7. Matepianu 85 IOBineiHOT MiXHAPOIHOT
HAyKOBO1 KOH(epeHIli MOJIOIMX YUYEHHUX, acHipaHTiB 1 cTyAeHTiB "Haykosi
3M00YyTKHM MOJIOZII — BHPINIEHHIO TIpoOieM XapuyBaHHs JrojnctBa y XXI
cTomitti", mpucBaueHoi 135-piuuto HalioHanbHOro yHIBEpCUTETY XapuyOBUX

texHonorii. 2019 ksit. 11-12; Kuis. K.: HYXT 2019, c¢. 523.

. Motponenko BB. Ontumizaiisi CKiIaay >XUBWJIBHOTO CEPEIOBHUINA IS

O0locHHTE3y PEeKOMOIHAHTHUX OUIKIB y OakTepialbHUX CHUCTEMaxX eKCIpecli.



Marepianiu ~ MiKHapOJHOI  HAyKOBO-TIPAKTUYHOI  KOH(EPEHIIi-IIKOJIN
cryaentiB Ta mosionux yueHux "BIOMED Talks-2019". 2019 xost. 15-17,
Kwuis. Kuis 2019, c. 88-89.

. Motponenko BB, Jlynenxko TM. Ontumizaiiisi 610T€XHOJIOTT OTPUMAHHS
PEKOMOIHAHTHOTO IHTEPJICHKIHY-7 Ta WOr0 BUKOPUCTAHHS JJsl JIIKYBaHHSA
panoBux iH@ekuii. VIII MixHapogHa HayKOBO-IIpaKTUYHA OHJIANWH
KOH(EpeHIlis CTYJISHTIB, acCHIpaHTIB Ta MOJIOJUX BUeHHMX «bioTexHosoris:
3BepmieHHs Ta Hafi». 2019 nmuct. 15; Kuis. Kuis 2019, ¢.60-61.

. Motronenko V, Lutsenko T, Rybalko S, Starosyla D, Hryhoreva S, Galkin O.
Obtaining of recombinant human interleukin-7 and their use for the treatment
of wound infections. Conference materials of the young scientists conference

“Youth and modern problems of microbiology and virology”. 2019 novem.
12-14; Kyiv. Kyiv 2019, p. 26.



