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Pedepar:

1. Incepranifina po60Ta IpUCBIY€Ha pOo3po0Li MigX0AiB 1O IOCUIEHHS IMyHOT€HHOCTi pEKOMOIHAaHTHUX
MJ1a3MiJHUX KOHCTPYKLIiM, AKi MiCTATh XUMEPHUI reH E2 riikonpoTeina Bipyca KIacCM4YHOI YYyMU CBMHEH, IIJISIXOM
onTuMiszallii ckaamy mogenbHoi mapkoBaHoi JJHK-BakuyHy. B Xo7i BUKOHaHHS po60TH 6yJI0 CTBOPEHO CEPito
PEeKOMOiHAHTHUX IJIa3Mifl, sIKi MiCTATb XMMePHi reHu Ha ocHOBi Sacl-EcoRI ¢pparmenTy E2 Bipyca kiacuyHoi yymu
CBMHEM MiJl TPAHCKPUILIHNM KOHTPOJIEM IPOMOTOPY / €HXaHCEPY PAHHIX I'eHiB IUTOMETasloBipyCy JIOOVHU ¥
CKJIa/li €BKapiOTUYHOI €CIIPECIMHOI KaceTH, 1110 PO3TalloBaHa MiXK iIHBEPTOBAHUMU TEPMiHAJIbHUMU [IOBTOPaMHU
azeHo-acoljifiosanoro Bipycy -2 monunu (ITR AAV-2). B TpaH3UTOPHIN cucTeMi ekcrpecii nokasaHo, 110 BBeIEHHS
IO CKJIaly peKOMOiHAaTHOrO BeKTOpY nociuifnoBHocTel ITR AAV-2 npu3BoguTh [0 30i71bIIE€HHS] HAKOIIMYEHHS
XAMEPHOro aHtureHny Ha ocHOBi E2 BKYC B TpaHcdikoBaHux kiitrHax jainii HEK293. Tak g4 kinitus ninii HEK293,
ki 6ynu TpaHcdikoBaHi pTR-EGFP /E2 Ha TpeTio 106y miciist TpaHcdeKlii ToKa3zaHo eKCIPecilo XMMepPHOTo



EGFP/E2 na piBHi ~ 113 + 21 ur /105 k11/72 rofi, B TOM yac SIK 7151 KJIiTHH, TpaHCcikoBaHUX Mna3migo pEGFP /E2 - ~
15 + 3.7 ur /105 x71/72 ron. BapTo 3ayBaxkuty, 1o pisHMLS PiBHIB ekcripecii xumepHoro 6inka EGFP /E2, mo
criocrepiranacs rnpu TpaHcdexuii kaituH ainii HEK293 nnasminamu pTR-EGFP /E2 Ta pEGFP-E2, He 6yna
HACJIiIKOM NPUTHiY€HHS] META00JIiYHOI aKTUBHOCTI KJIITUH 32 PaxyHOK Oi/1bII0i IUTOTOKCUYHOCTI IIpenaparis

JOHK /TIEI, 41 UUTOTOKCMYHOTO BILJIMBY €KCIIPECii XMMEPHOro npoteiny. [IpogeMoHCcTpoBaHo, mo BBeneHHs ITR
AAV-2 y nyia3MiIHUI BEKTOP HE BIJIMBAJIO CYTTEBO HA TPUBAJICTh €KCIPECii Ta IEPCUCTEHILII TPAHCTEHY Y KIITUHAX
HEK293 3a yMOBMU BiJICyTHOCTi CEJIEKTUBHOTO TUCKY. BUsIB/I€HO, 1110 CTBOPEHI peKOMOIHAHTHI MJ1a3MiiHi KOHCTPYKLii
pTR-BKneo- ta pBS-BK 3gaTHi iHgyKyBaTu npoaykuito cnenudiyaux go ¢pparmenty E2 BKUC antutin y MuLen.
Briepie npogeMOHCTPOBAHO, 10 BBEEHHS JO CKJIAZly BEKTOPHOI KOHCTPYKIii MOZeIbHOI MapKoBaHoi JJHK-
BakiuHu rpotu KUYC nocninoBHocTeit ITR AAV-2 npusBOAUTh 10 30iIbIIeHHS K iHTEHCUBHOCTI, TaK i TPUBAJIIOCTi
ryMOpAaJIbHOI iIMyHHOI BifNOBifi Ha iMyHi3awito. Bifomo, 10 3acTOCyBaHHS reTEPOJIOriYHOi 6yCTepHOI BaKLMHALlii
MOXKE 3HaYHO [NOCUJINTY iIMYHOT€HHICTh KaHINJATHUX BAKLIMHHUX IIPEMNApPaTiB, @ TAKOXK JO3BOJIUTh 3HU3UTH IX
PEaKTOreHHICTh Ta IMOBIPHICTh PO3BUTKY iMyHHOI BifNOBifi Ha BeKTOp. OTPUMaHi HaMU JIaHi CBig4aTh M0 Te, 110
OycrepHa iMyHi3alis ¢pparmeHTOM pekombiHaHTHoro 6inky E2 BKYC nicsig Bopa3oBoi iMyHi3allii niasMigHuM
BeKTOpoM pTR-BKneo- npu3BoguTh 10 3HAYHOT'O [IOCUJIEHHSI CUHTE3Y aHTUTIJI 10 LiIbOBOTO AaHTUTEHY MTOPIiBHSIHO 3
Tpupa3osum BBenleHHAM pTR-BKneo-. OnHi€0 3 N€PCNEKTUBHUX CTPATETIN MOCUJIEHHS IMYHHOI Bignosiai Ha JHK-
BaKLMHAll{I0, sIKA PO3IJISIAETHCS OCTAHHIM 4acOM, € BBEJ,EHHS [0 CKJIaly BaKIIMHHOTO IIpenapary Tak 3BaHUX
«TEHHUX a1 I0OBAHTIB» - PEKOMOIHAaHTHUX BEKTOPIB, SKi HECYTb I'€HU LJUTOKIHIB, XEMOKiHIB Y/ KO-CTUMYJIITOPHHUX
MOJIeKYJ. B pamkax 1iei po60Tu MU CTBOPUJIM PeKOMOiHAHTHI KOHCTPyKUii pmIL12-TR ta pmIL2-TR, sKi MicTATb
reHY iHTepJelKiny-12 Ta iHTepJielKiHy-2 MU BiAIIOBiAHO, i, TPAHCKPUNLiIHHAM KOHTPOJIEM
IIPOMOTOPY/€HXaHCePy PaHHIX reHiB IUTOMETaJoBipyCy JIIOJUHU y CKJIaJli EKCIIPECiIHOI KaCeTU pO3TallOBaHOI MixK
ITR AAV-2. A Takox ix noxigHi pTR-mIL2 /EGFP ta pTR-mIL2 /EGFP, siKki micTsTh reH xumepHoro 6inka IL2 /EGFP
ta IL12 /EGFP BinnosigHo. JocnigkeHHs: QyHKIiOHANIbHOI aKTUBHOCTI CTBOPEHUX BEKTOPIB in vitro
IIPOJIEMOHCTPYBAJIO, 1II0 XUMEPHi 6iJIKM eKCIIPeCcyI0ThCs 3i CTBOPEHUX PEKOMOIHAHTHUX KOHCTPYKIIii y KIIiTUHAX
sinii HEK293, Ta 4aCTKOBO CEKpPEeTYIOThCS 3 KIITHH y KyJIbTUBAlliliHe cepenoBulle. B gocnigax in vivo 6yso
IOBeZIeHO, 0 KoMbiHOBaHe BBeleHHsI pTR-BKneo- Ta reHiB iHTepJeliKiHy-2 Ta XUMEPHOTro iHTepJelKiny-12 mumi
y CKJIaJli CTBOPEHUX PEKOMOIHaHTHUX KOHCTPYKIil MOoCUII0e rymopasibHy iMyHHY Binnosins Ha E2 BKUC. [TokasaHo,
10 e(eKT NOCUJIEHHS HAalOiIbIll BUPQXKEHUH y IPyIi TBapyH, gKim BBoguau 1o 10 mxr pmIL12-TR ta pmIL2-TRy
kombinauii 3 pTR-BKneo-.

2. The thesis is devoted to developing approaches to enhance the immunogenicity of recombinant plasmid
constructs containing the chimeric gene for the E2 glycoprotein of classical swine fever virus by optimizing the
composition of model marker DNA vaccine. A series of recombinant plasmids was created, containing chimeric
genes based on the Sacl-EcoRI fragment of the E2 fragment of classical swine fever virus, placed under the
transcriptional control of the promoter /enhancer of early /immediate genes of human cytomegalovirus in the
eukaryotic cassette, and located between inverted terminal repeats of human adeno-associated virus-2 (ITR AAV-
2). In a transient expression system, it was demonstrated that the introduction of ITR AAV-2 sequences into the
recombinant vector leads to an increase in the accumulation of chimeric antigen in transfected cells of the
HEK293 line. The amount of EGFP/E2 in the cells transfected with plasmid pTR-EGFP /E2 was ~113 + 21 ng per 105
viable cells per 72 h, while transfecting cells with plasmid pEGFP /E2 was ~15 + 3 ng per 105 viable cells per 72 h. It
should be noted that the observed difference in the expression levels of the protein was not due to the decrease in
metabolic activity of cells or more significant cytotoxicity of the pEGFP /E2 and polyethyleneimine complexes. We
demonstrated that the introduction of ITR AAV-2 into the plasmid vector did not significantly affect the duration
of expression and persistence of the transgene in HEK293 cells in the absence of selective pressure. It was found
that the recombinant plasmid constructs pTR-BKneo- and pBS-BK can induce the production of antibodies
specific to the E2 fragment CSFV in mice. For the first time, it has been demonstrated that the introduction of ITR
AAV-2 sequences into the vector construct of a model marker DNA vaccine against CSF leads to an increase in
both the intensity and duration of the humoral immune response to immunization. The use of heterologous
booster vaccination could significantly increase the immunogenicity of candidate vaccines, reduce their



reactogenicity, and the likelihood of the development of an immune response to the vector. Our data indicate that
booster immunization with a recombinant fragment of the E2 protein of CSFV performed after double
immunizations with the plasmid vector pTR-BKneo- leads to a significant increase in the synthesis of antibodies
specific to the target antigen, compared with three injections of pTR-BKneo-. One of the promising strategies to
enhance the immune response to DNA vaccination, which has been considered recently, is the introduction of so-
called "gene adjuvants” - recombinant vectors that carry genes encoding cytokines, chemokines, or co-stimulatory
molecules. In this work, we created recombinant constructs pmIL12-TR and pmIL2-TR, which contain mouse
genes interleukin-12 and interleukin-2, respectively, under the transcriptional control of the promoter /enhancer
of early/immediate human cytomegalovirus genes in the expression cassette located between ITR AAV-2. We also
created their derivatives pTR-mIL2 / EGFP and pTR-mIL2 / EGFP, which contain the chimeric genes of IL2 /
EGFP and IL12 / EGFP proteins. In vitro study of the functional activity of the generated vectors showed that
chimeric proteins are expressed from the generated recombinant constructs in HEK293 cells and are partially
secreted from the cells into the conditioned medium. The combined administration of pTR-BKneo- and genes of
murine interleukin-2 and chimeric interleukin-12 in the created recombinant constructs enhances the humoral
immune response to E2 CSFV. Moreover, the enhancement effect is the most pronounced in the group of animals
that received 10 pg of pmIL12-TR and pmIL2-TR in combination with pTR-BKneo-.
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