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Pedepar:

1. InTepneiikin-7 noguuu (1JI-7) - nim¢ponoeTndHuit pakTop pocTy, IKUH 3aliMae 0COOJIMBE MI0JIOKEHHS Cepe],
iHIIMX LIMATOKIHIB Yepes MOro yHiKajJbHy QYHKILiI0 B reMaToIoe3i, o He Ny0III0eThCsl iHIMMU (aKTOPAMU.
BincyTHicTh PpyHKUioOHaNBHOTO 1JI-7 MOsKe O6yTH OfIHI€I0 3 IPUYMH Ba’KKOI'0 KOMOIHOBAaHOTO iMyHOeDiLIUTY.
PesynbTaToM BicyTHOCTI pyHKLiOHAIbHOrO 1JI-7 B opraHiami € J1iMQOIEHis Ta, SIK HACJiOK, BXXKUI
imyHonedinut. IIpu 36inbmenHi KinbkocTi JI-7 piBeHb B- i T-siM¢ouuTiB B KpoBi nigsuimyeTbcs. LJI-7 6epe ydacTs y
¢dopmyBaHHi 1iMpoBy3s1iB. OCHOBHMMU NpoAyLieHTaMu 1JI-7 € cTpoMasibHi KJIITUHY KiCTKOBOTO MO3KY Ta TUMYCa, a
TaKOX Je4Ki iHII KJIITUHYU OpraHismy JoguHu. HaykoBa HOBU3HA OTPUMAHUX pe3yJbTaTiB. ONTUMI30BaHO CKIIAT
JKUBUJIBHOTO cepefloBuila st 6iocunTesy pljI-7 6akrepisimu E. coli (Buxin - 0,95 mr/mi) i3 BUCOKOIO 610710Ti4HOI0
aKTUBHICTIO in vitro Ta in vivo, o n03Bosuso nigsumuTy Buxiz plJ/I-7y 1,3 pa3u y nopiBHSHHI i3 6a30B0I0

TexHoJiorielo. [TokazaHo CTUMYJIIOI0YY [IiI0 eKCTPaKTIB KiliBii KiIHOBapHOI i 3edepanTecy BeJMKOKBITKOBOro (0,5-



1,0%) Ta ninocomanbHoi popmu BiTaminy K1 (15-25 Mr/mi1) sIK CTUMYJIIOI0UUX JOOGABOK A0 MOXUBHOTO CEPELOBUIIA
(mpyBOIUTH 110 36iIbIIEHHS BUXOAY LIiJIbOBOrO IIPOAYKTY y 1,69 pasu). biosorivyHo akTHBHI pe4OBUHU JOCTIIKEHNX
(piToekcTpakTiB B3aEMOJIIOTh 3 TOPMHAMU 30BHiITHLOI MeMm6paHu E. coli, 10, IMOBiIpHO, € NPUYUHOIO MiABUILIEHHS
6i0CMHTEeTUYHOI aKTUBHOCTI peKOMOGiHaHTHOTO NpoayLeHTa. [TokasaHo, mo 3actocyBaHHs plJI-7 (Smkr plJI-7 Ha
100y BHYTPIIHbOYEPEBHO, MIOAHS IO 3aTO€HHS PaHM) IPUCKOPIOE MIBUIKICTb 3aTOEHHS PaH y AOCIiAHUX TBAPUH Ta
eniminanii Pseudomonas aeruginosa i3 Hux. Pedysnbraty po60Ty JOIOBHUIM Cy4yacHi HAYyKOBO-METOAMYHI Iiaxonu
CTBOPEHHS IIpeNnapariB peKOMOIHAHTHUX 0iJIKiB TEPANleBTUYHOTO NNPU3HAYEHHS. EKClIeprUMeHTaIbHO OOIPYHTOBAHO
paLioOHaJIbHUH KiJIbKiICHMI CKJIaJ, OPraHiyHUX KOMIIOHEHTIB Ta MiHEpPaJIbHUX PEYOBUH JXUBUJILHOTO CEPENOBUIIA M1
KyJIbTUBYBaHHSI peKOMOiHaHTHOTO npoayLeHTy E. coli, mo mo3Bosmo 36inemuty Buxig pljl-7y 1,3 pasu. loBeneHo
CTHMYJIIOIOUY [Iil0 €KCTPaKTiB KJIiBii KiHOBapHOIi i 3epipaHTecy BEJIMKOKBITKOBOTO SIK 100OABOK [0 )KUBUJIBHOTO
cepeJoBUIIA TPU KyJIbTUBYBAaHHI peKkoMb6iHaHTHUX 6akTepii E. coli B gianasoxi 0,5-1,0%, mo 3a6e3nedyBano
IiIBUIIEHHS BUXOAY LiJIbOBOTO MPOAyKTy B 1,69-1,82 pa3u. [Ioka3aHO CTUMYJIIOI0UMIA BILIUB JIIIOCOMAIbHOI popMu
BiTaminy K1 B KoHLeHTpauii 15-25 Mr/mi Ha piBeHb 6iocunTe3y plJI-7 (36inbuieHHs B 1,74-1,81 pasu). [TokasaHo, 1110
MeXaHi3MM 6i10JI0TiYHOI aKTUBHOCTI (PiTOEKCTPaKTiB Ha cuHTe3 plJI-7 6akTepialbHUMU TPOAYLIEHTAMU, BKJIIOYAIOTh
B33a€MOJI{I0 3 IOBEPXHEBUMU CTPYKTYpaMu 6aKTepiasibHOI KJIiTUHU. PO3p06I€HO yIOCKOHAIEHY CXeMy O4UCTKU PlJI-
7 32 paxyHOK BBeZleHHs cTafii BucokocneuudiyHoi imyHoadinHoi xpomaTorpadii, 0 103BOJINIIO JOCAITU YUCTOTU
OTPUMYBaHOI cybcTaHLii Ha piBHi 98%. [l7151 cuHTe30BaHOi iMyHOa(iHHOI KOJIOHKM HAa OCHOBI TETPAE€TOKCUCUIIAHY
BM3HAUEHO paljiOHa/IbHI TEXHOJIOTIUHI MapaMeTPU XpOMAaTorpadiyHoi OYUCTKHY, Ki JO3BOJISIIOTh OTPUMYBATU
BOCOKOOUMIIIEHMI TPOJYKT YIIPOAOBXK 15 LIMKJIiB 6€311epepBHOI POOOTH Ta y LIMPOKOMY Jiaa3oHi KOHLIEHTpaLiil
nponykty (0,005-20MKr /mi1). EkcneprMeHTanbHO goBeneHo epeKTUBHICTh 3acTocyBaHHs plJI-7 npu sikyBaHHi
paHoBoi iHdekLiil P. aeruginosa. [lokaszaHo, 10 y MUIIEH, sIKi OTPUMYBaJM JliKyBaHHS npenapaTom plJI-7 (SMKr Ha
100y BHYTPIIHbOYEPEBHO), 3arOEHHS paH i esliMiHalis 30ygHMKa HACTyIae Ha S AHIB paHille, HiX y Mullei 6e3
JIiKyBaHHS ipenapatom plJI-7. Po3po61eHO TeXHOIOTIYHY Ta arnapaTypHO-TEXHOJIOTIYHY CXeMYy OTPUMAaHHS
cy6cTanuii plJI-7 110AMHM Ha OCHOBI OTPMMaHUX €KCIIEPUMEHTAIbHUX AaHuX. [IpoBeieHo OLiHKY PU3HKIB
TEXHOJIOTIYHOrO IIPOLIeCY OTPUMaHHS cyocTaHLii plJI-7 Ta BU3HAY€HO HaMbiNbII KpPUTAYHI CTaii, 10 JO3BOJINIIO
pO3poOdUTH CHCTEMY KOHTPOJIIO BUPOOGHUIITBA [1Jis 3ar106iraHHs Ta MiHiMizanii pu3ukis. IIpoBeeHO TeXHIKO-
€KOHOMIYHY OLiHKy pOo3p00JIeHOi TexHOJIOrii oTpuMaHHs cydcTanuii plJI-7: BU3HaYeHO CO6iBapTiCTh KiHLIEBOTO
IIPOJYKTY Ta NOTY>KHICTh BUPOOHMIITBA 3 OIJIsIAY Ha 3a0€3I1e4YeHIiCTh NallieHTiB YKpaiHu Ta OMMPEHiCTh
BiATIOBiHMX MATOJIOri}. PO3paxyHKOBa NOTY>KHICTh BUPOOHMLTBA cKiaza 240r cybcranuii plJI-7 Ha pik, a ii
cobiBapTicTh — 43 478rpH. Po3paxyHKoBa crpoBrHa CObBiBapTiCTh rOTOBOI iH'eK1ifiHOI popmu npenapary plJI-7 (3-
60MKT Ha ,03y) CTaHOBUTb 38-1512rpH., 110 06YMOBJIIOE HOTO COLiaJIbHY AOCTYIHICTb JJj1s1 HaceleHHs YKpaiHu.

2. 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.
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 K1 (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 rIL-7 was developed and the critical points of the
production process were analysed. 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 K1 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 rIL-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 rIL-7 (5ug per day intraperitoneally), wound healing and pathogen elimination occurred 5 days earlier than in
mice without rIL-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 (3-60ug per dose) is 38-1512UAH, which
determines its social accessibility for the population of Ukraine.
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