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1. BiorexHoJorivHi i CTPYKTYPHO-QYHKLIIOHAJIbHI 0COGINBOCTI i KJIiHIUHI acniekTy 6i0ITiBOK rpaMHeraTuBHUX
OaKTepiil.

2. Biotechnological and structural and functional features, and clinical aspects of biofilms of gram-negative
bacteria.

Pedepar:

1. B po6oTi 6ys10 poaHali30BaHO CTPYKTYPHY POJIb LieJII0JI031, MEMOPaHHI Be3UKyJIU i 61IKOBUM CKiIa/i MaTPUKCY
6iomiBok P. fluorescens SBW25 WS, Ta foclizpkeHO poJib 1L€JII0J1031 B YTBOPEHHI 0i0MJIiBOK VKUM i30719TOM B.
avium 197N. Oxpim Toro, gocmaimkeHo (eHOMEHOJIOr 0 ONIePOHiB 6baKTepianbHOI Le01030cuHTa3u (bes, Bif,
bacterial cellulose synthase) y Proteobacteria. [l1s1 mocifskeHHS BaXKJIMBOTO KOMIIOHEHTY 6iOT1TiBOK
rpaMHeraTMBHUX 6aKkTepill aminoigHux ¢idpus 6ys10 po3po6seHO HOBUI BUCOKOUYTINBUIM 3€JI€HUN
BUIIPOMIiHIOIOUMI 6apBHUK AmyGreen, KUl 6yJ10 BAKOPUCTAHO [171S1 Bidyasli3allii aMiJIoifHMX KOMIIOHEHTIB
€K30KJITUHHOro MaTpuKcy B 6iomniBkax E. coli, P. fluorescens SBW25 WS, K. pneumoniae, P. aeruginosa, B. avium i

S. aureus. Bys10 KOMIIJIEKCHO JOCJiIKEHO MaTOJIOTiuHi 6i0IJIiBKY, 1110 YTBOPIOIOTHCS IIPU MAPOJOHTUTI. Bysio



TOCJIIPKEHO M SICEHHUI IUTOJIOTIYHMI (MIKPO) TaHAmadT IpyU NapOJOHTHUTI, 3'1COBAHO POJIb €30KIiTUHHOI JTHK
(eIHK) Ta 3armponoHOBaHO KOHLeMNLio poJii imyHHOi eJHK rocriogaps B 3anajieHHi Ipy NapojoHTUTI. BcTaHOBIIEHO,
mo e/IHK 6akrepiil cTaHOBUTb MeHIIEe TPeTUHU 3aranbHoi e/JHK B nuTosorivHoMy JaHamadTi, a nepeBaskHa
KisipKicTb €JHK npu napogoHTUTI BUBIIBHAETHCS 3 HEUTPOPLNbHUX NNO3aKIITUHHUX AaCTOK. PO3yMiHHA
[IaTOreHEeTUYHOi poJIi 6i0MIiBOK iH(EKLiHUX i30715TiB BiIKprBae HOBi (hapMaKOJIOTiYHi MOXKJIMBOCTI J151 CTBOPEHHS
asibTEPHATUBHUX TeParneBTUYHUX MPOTOKOJIiB, 3aCHOBAaHMX Ha aHTUOIOIIiBKOBIM Teparii. Ha npukiazni HomiHaibHO
cTilikoi o MakpoJligis 6akTrepii K. pneumoniae ATCC 10031 6yJ10 NpogeMOHCTPOBAHO aHTUOIOIIIBKOBY
€(EeKTUBHICTb a3UTPOMILIMHY Ta 30ATHICTb MifBUIIYBaTU €(EKTUBHICTb TAPIrETHOTO aHTUOIOTUKY METAHCYIb(OHATY
KoJIicTHHY IIpU 6iomiBKOBUX iHeKLisnX, cipuurnHeHux K. pneumoniae, Ls cuHepreTryHa nis Takox 6yJia

MigTBEP KEeHA Ha KOJIEKIil rOCIiTalbHUX NOJIipe3nCcTeHTHUX i301TiB K. pneumoniae. Lig cama TepaneBTuyHa
KOMOiHallisl a3UTPOMILIMHY i MeTaHCY/Ib(OHATY KOJIICTUHY OyJ1a JOCIiIKeHa Ha PO3POOJIeHil MOJIesIb PaHH in vitro.
A3uTpoMiLMH 6yJI0 yCIIIIHO BUKOPUCTAHO Y KOMILJIEKCHIN Teparlii naijeHTa, XBoOporo Ha CENTUYHUI MIOK,
CIIPUYMHEHUI MHOXMHHOIO KapbaneHeM-Pe3UCTEHTHOIO PaMHeraTuBHOI0 MiKpodJiopoo. IHIIo0 cTparerieio
IpOTUii pO3BUTKY aHTUMIKPOOHOI PE3MCTEHTHOCTI € MOMYK HOBUX aHTUMIKPOOHUX PEUYOBMH METOLAMU
6iomennyHoi Ximil i paioHaspHOTO Ipar-gusaiHy. Brim Tpe6a nam’staTty, mwo cnenudivHi inribitopu i3
aHTHOaKTepiaTbHUMU BJIACTUBOCTSMU 17151 06paHuX iHPEKUiHUX ITaMiB MOKYTh MaTH HEOUiKyBaHi CTUMYJIIOOY]
edekTy 1715 iHMUX naroreHis. IIpoanasnizoBaHo HOBY aHTHCTa(ilOKOKOBY PeYOBUHY 2-(2-aMiHO-3-XJI0p-
0eH30171aMiH0)-0€H30MHY KUCJIOTY, SIKa He BIJIMBAJa Ha PO3BUTOK 6iomutiBku P. aeruginosa PAQ1, ane ctumysioBana
4OTUPUKPATHUH picT 6iomacu 6iomniBku K. pneumoniae ATCC 10031. BioniiBKy € He TijIbKY IPSIMAM 1aTOJIOTIYHUM
daxTOpOM, a 11ie 1 OTloCcepeIKOBaHUM Yepe3 MiTPUMaHHs MyJly TeHiB aHTUOIOTUKOPe3UCTEeHTHOCTI. Came yepes 1ie
BUOip e(peKTUBHUX 6iOLMIiB, SIKi BUKOPUCTOBYIOTHCS B PYTHMHHIN JiKapHSIHIl NPaKTUlli, IOBUHEH BPaXOBYBaTHU POJIb
Ie3iHQiKyounx 3aCc006iB y MiATPUMIIi Ta PO3BUTKY MiCII€BOTO pe3nCTOMY. JlOCiIKeHO BIIJIUB Pi3HUX OiOLUIB,
30KpeMa, CIIUPTIB, [IepeKMCy BOAHIO, CIIOJIYK YeTBEPTUHHOTO aMOHII0 Ta MoJliMepHui 6iouus
noslirekcameTusneHryasinu rigpoxnopug, (PHMG-CI) BusinbaeHHs eJHK i3 3pinux 6ioniBoK ABOX
OTOPTYHICTUYHUX MOZebHUX mTamiB P. aeruginosa ATCC 27853 i S. aureus ATCC 25923. Bys10 BUSIBJIEHO, IO
PHMG-CI 3B’s3yeTbcs 3 BUcokomoutekyssspHoto JHK i mnazmigHoro JHK, inaktuBanis e/IHK Ha nmoBepxHsIX
IIPOJIOBXYETHCS HaBiTh MicJisl 4 TUXKHIB Miciig 06pobku nosepxHi 6ionunom. PHMG-CI Takoxk epeKTUBHO
inakrtuByBaB e/JHK y Bursszi reHy CTiiKoCTi 40 aHTHMOiIOTHKIB, [10B’S13aHOTO 3 6i0IJIiBKOIO, 110 OYJI0 3HAIAEHO B
e/JHK nonipesucrentHoro mramy K. pneumoniae. YTBopeHHs 6i011iBKY, 860 MIKPOOOGPOCTaHHS, € OCHOBHOIO
cTparerieto 6aKkTepiii 1151 KoJIOHi3awii HoBepxHi Ta MOXKe BinOyBaTuCs Ha MOBEPxHi Oyb-gKOi IPUPOIY, [ie IPUCYTHI
6akrepii. By Ha CTPYKTYpPY 6ioMliBKU MOXe 6yTH €(PEKTUBHOIO CTpPaTerielo 3HKEeHHs! MiKpooOpacTaHHS
MOBepXOHb. JIoCimKeHO AeKinbKa IIIsAXiB Mogudikallii Marepiamis, 30kpemMa, momiamiz, 3
noJlireKCaMeTWJIeHI'yaHiIuH 2-HadTaniHcybdOoHATOM, ajKifgHa ¢pap6a PP-115 i3 nosiMepHUM KaTiOHHUM 6ioLUI0M
1-mopeunnnipuauHii nogeuundensoncyabdoxar (PyrC 12-DBS) i 1azep-monudikoBaHa MeTasieBa IIOBEPXHi, sKi
IIPU3BOJUIIY 10 3HIDKEHHS MikpooOpacTanHs 6akrepiamu S. aureus ATCC 25923 i P. aeruginosa PAO1. Brim,
(deHoMeH 6i0MIIiBOK MOXKe TaKOX OYTH BUKOPUCTAHO Y CTBOPEHHSI HOBUX arpo6ioTexHoIorii. CoIyKy N0y TTs
KBOPYMY MOJYTb [IPE/ICTABJISTU HOBi aKTUBHI PEYOBUHMY, SIKi MOXKHA 3aCTOCOBYBATH $IK [TpaiMepU 1171 HACIiHHSA
POCJMH [1J14 NiBUILEHHS CTIKOCTi 3ePHOBUX KYJIbTYP [0 XBOPOOOTBOPHUX MiKPOOPraHi3miB Ta abioTUYHOTO
cTpecy Ta NiIBULIEHHS BPO>KaNHOCTI. Bysio BOCIiIKeHO O3UTUBHI e(peKTU reKCaHoin romocepuH JyakTony (ITJI) Ha
[IPOPOCTaHHS HACiHHA MuIeHuli 03umoi Triticum aestivum L., pO3BUTOK POCJIMH Ta iXHIO TPOAYKTUBHICTb Ha

MIpUKJIaZi JBOX YKPAIHCBKUX COPTIB MIIeHULi 03uMOoi Bosogapka Ta Stpass 60.

2. The structural role of cellulose, membrane vesicles and protein composition of the biofilm matrix of P.
fluorescens SBW25 WS, the role of cellulose in the formation of biofilms by the wild isolate B. avium 197N as well
the phenomenology of the bacterial cellulose synthase (bcs) operons in Proteobacteria were investigated. To study
an important component of biofilms of gram-negative bacteria, amyloid fibrils, a new highly sensitive green
emitting dye AmyGreen was developed, which was used to visualize amyloid components of the extracellular
matrix in biofilms of E. coli, P. fluorescens SBW25 WS, K. pneumoniae, P. aeruginosa, B. avium and S. aureus.
Pathological biofilms formed during periodontitis were comprehensively investigated. The subgingival cytological



(micro)landscape in periodontitis was investigated, the role of extracellular DNA (eDNA) was elucidated, and the
concept of the role of host immune eDNA in inflammation in periodontitis was proposed. It was found that
bacterial eDNA constitutes less than a third of the total eDNA in the cytological landscape, and the majority of
eDNA in periodontitis is released from neutrophil extracellular traps. Understanding the pathogenetic role of
biofilms of infectious isolates opens up new pharmacological opportunities for the creation of alternative
therapeutic protocols based on antibiofilm therapy. Using the nominally macrolide-resistant bacterium K.
pneumoniae ATCC 10031, the antibiofilm efficacy of azithromycin and the ability to enhance the efficacy of the
target antibiotic colistin methanesulfonate in biofilm infections caused by K. pneumoniae were demonstrated. This
synergistic effect was also confirmed in a collection of hospital multi-resistant isolates of K. pneumoniae. This
same therapeutic combination of azithromycin and colistin methanesulfonate was studied in an in vitro wound
model. Azithromycin was successfully used in the complex therapy of a patient suffering from septic shock caused
by multiple carbapenem-resistant Gram-negative microflora. Another strategy to counteract the development of
antimicrobial resistance is the search for new antimicrobial substances using biomedical chemistry and rational
drug design methods. However, it should be remembered that specific inhibitors with antibacterial properties for
selected infectious strains may have unexpected stimulating effects for other pathogens. A new antistaphylococcal
substance 2-(2-amino-3-chloro-benzoylamino)-benzoic acid was analyzed, which did not affect the development
of P. aeruginosa PAO1 biofilm, but stimulated a fourfold increase in the biomass of K. pneumoniae ATCC 10031
biofilm. Biofilms are not only a direct pathological factor, but also an indirect one through the maintenance of the
antibiotic resistance gene pool. That is why the selection of effective biocides used in routine hospital practice
should take into account the role of disinfectants in the maintenance and development of local resistance. The
effects of various biocides, including alcohols, hydrogen peroxide, quaternary ammonium compounds, and the
polymeric biocide polyhexamethyleneguanidine hydrochloride (PHMG-CI), on the release of eDNA from mature
biofilms of two opportunistic model strains P. aeruginosa ATCC 27853 and S. aureus ATCC 25923 were
investigated. PHMG-CI was found to bind to high-molecular-weight DNA and plasmid DNA, and eDNA inactivation
on surfaces continued even after 4 weeks of surface treatment with the biocide. PHMG-Cl also effectively
inactivated eDNA in the form of a biofilm-associated antibiotic resistance gene, which was found in the eDNA of a
multidrug-resistant K. pneumoniae strain. Biofilm formation, or microfouling, is a major strategy of bacteria for
surface colonization and can occur on any surface of any nature where bacteria are present. Influencing the
biofilm structure can be an effective strategy to reduce surface microfouling. Several ways of modifying materials
have been investigated, in particular, polyamide with polyhexamethyleneguanidine 2-naphthalenesulfonate, alkyd
paint PP-115 with the polymeric cationic biocide 1-dodecylpyridinium dodecylbenzenesulfonate (PyrC 12-DBS), and
laser-modified metal surfaces, which led to a decrease in microfouling by S. aureus ATCC 25923 and P. aeruginosa
PAO1. However, the phenomenon of biofilms can also be used in the creation of new agrobiotechnologies. Quorum
sensing compounds may represent new active substances that can be used to prime plant seeds to increase the
resistance of grain crops to pathogens and abiotic stress and increase yield. The positive effects of hexanoyl
homoserine lactone (HHL) on the germination of winter wheat seeds Triticum aestivum L., plant development, and
their productivity were investigated using two Ukrainian winter wheat varieties Volodarka and Yatran 60.
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OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBazKeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0115U004178, 0119U103436, 0120U104850, 0124U002389.

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Koparom Bitamit ApHOIBA0BIY

2. Vitalii Kordium

KBasigikamis: 1.6.1., npodecop, wien-kop., 03.00.07



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT MOJIEKYJIAPHOI 6i010Tii i reHeTnkn HanionasnbHoi

akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417101

Micue3HaxoaKeHHS: ByJ1. AKaziemika 3abosiotHoro, 6ya. 150, Kuis, 03143, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PELI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kocrepin Cepriit OnekciitioBud

2. Sergiy Kosterin

KBasidikamis: 1. 6. 1., akagemixk HAH Ykpainu, 03.00.04
Inentudikarop ORCID ID: He 3actocosyerbcs
JoparkoBa indpopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘{HOi 0COOM: IHctutyT 6ioximii im. O. B. [Nannagina HanjonansHoi akagemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 05417288

Micue3HaxoaKeHHS: ByJL. JleonTOBMYa, 6yz. 9, Kuis, 01054, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuiie Im's Ilo-6aTbKOBI:
1. Cepreesa TetrsiHa AHaTtoJliiBHa

2. Tetyana Sergeyeva

KBasidikamis: 1.6.1., unen-kop. HAH Vkpaiau, 03.00.20
Inentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa iHdpopmamist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCTUTYT MOJIEKYJIAPHOI Gioorii i renetrkn HanionanbHoi

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417101



Micue3HaxoaKeHHS: ByJ1. Akasiemika 3abosotHoro, 6ya. 150, Kuis, 03143, Ykpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Iligropcekuit BanentuH CTenaHoBUY

2. Valentyn S. Pigorsky
KBasidikanis: 51.6.1., akanemik HAH Vkpaiuu, 03.00.20
InenTudikarop ORCID ID: He 3acrocosyerncs

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT MiKpOGioorii i Bipycosorii im. JI. K. BaGosotHoro

HanionansHOI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417087

Micue3HaxoaKeHHS: By/. Akafemika 3a6010THOTO, 6y71. 154, Kuis, 03143, Ykpaina

dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa I1o-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
roJIOBYIOYOTO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallil0o HAayKOBOIi

OisIIBHOCTI

€nbcbka ['Tanna BaneHTiHiBHA

€nbcbka 'anna BaseHTiHiBHA

Kpyrmceka I.B.

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



