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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 34.27

Tema gucepranii:
1. OyHKLiOHYBaHHS CUCTEMM quorum sensing y mramis Pseudomonas aeruginosa 3 pisHIM piBHEM LMKJIIYHOT018
IUTyaHO3MHMOHOQoChaTy

2. Functioning of the quorum sensing system in Pseudomonas aeruginosa strains with different levels of cyclic
diguanosine monophosphate

Pedepar:

1. Y nuceprauiiiziil pob0oTi LOCIIIPKEHO WITAaMU 3 Pi3HUM piBHeM nukiIo-gul' MO: P. aeruginosa PAO1 pJN2133 3
HU3bKUM, P. aeruginosa PAO1 AwspF1 3 Bucokum i P. aeruginosa PAO1 - 6aTbKiBCbKMIA IITaM, 3 IPUPOJAHUM BMICTOM
BTOPMHHOIO MeCEHIKepa. Y nucepTallii IoKa3aHo, 0 KJIiTUHYA mTamy P. aeruginosa 3 HU3bKUM PiBHEM LIMKJIO-OM-
I'M® Bifpi3HAOTbHCA Bif, iHIINX OOCIIXYBaHUX MITaMiB 6ibIIMM Ha 36- 38% niaMeTpoM i HIXKUOIO y 5 pasiB
rigpodobHicTio. KiituH P. aeruginosa PAO1 pJN2133 36arayeHi MiHOpHUMU HEHACMYEHMMU XMPHUMU KACJIOTAMU, A
Ha X [TOBEpXHi 3HAXOIUTHCS y 2 Pa3y MEHIIe JIMifiB HiX y 6arbkiBcbkoro mramy i PAO1 AwspFl. Ha noBepxHi
IJIAHKTOHHUX KJIITUH Ha NPOTeIHN NpuxonuTbes 60-80% Bif, 3arajbHOTO BMICTy OPraHiYHUX PEYOBUH. Y
6iomniBKOBUX KiliTUHaxX 80% MOJIEKyJl IOPiBHY MIPeICTaBJIeHi MpoTeiHaMu i Jinifamu. BionsiBKOBi KJIiTUHU
XapakTepuayoTbcs y 1,5-3 pa3u 6inbmuM iHIeKCOM HAaCUYEHOCTi JXUPHUX KUCIIOT. Hail6inbn pyXxOMUMHU € KITiITUHU

P. aeruginosa PAO1 pJN2133, sKi 3gaTHi akTUBHO 37iMICHIOBATH YCi TUIX PYyXiB, IPUTaMaHHUX IICEBAOMOHanaMm. Y P.



aeruginosa PAO1 AwspF1 OBHICTIO 6JI0KOBaHO POIiHHS i IPUTHIY€HO CMUKAHHS. BCTaHOBJIEHO, O MK
BHYTPIIIHBOKJIITUHHUM BMicTOM LUKI0-IUu-I'M® i 3maTHICTIO 0 yTBOpPEHHSI 6iOIJIiBKY iCHY€ IPsIMO-TIPOIIOpLIifiHa
3aJIEXKHICTb: YMM BHIIlE Or0 BMICT, TUM Oisbllia Maca 6iomiBku. P. aeruginosa PAO1 pJN2133 yTBoptoe 6i0niBKy C
[IOPYIIEHOI0 apXiTEKTYPOIO i HU3bKUM BMIiCTOM y MaTpuKci Pel i anbrinary. KisbKicTb CUHTE30BaHUX ayTOIHLYKTOPiB
QS 3BOPOTHIM YMHOM 3B’$13aHA 3 BHYTPIilIHbOKJIITUHHUM BMiCTOM LUKI0-AA-I'M®: y nopiBHSHHI 3 6aTbKiBCbKUM
MiJBUIIEHA y MITAMY 3 HU3bKUM BMiCTOM BTOPMHHOTO MECEHJIKEPA i 3HIKEHA Y IITaMy 3 HOT0 MiABUIIEHNUM PiBHEM.
3aBgsku upoMmy P. aeruginosa PAO1 pIN2133 npoaykye 6araTo KBOpyM-3aJI€XKHUX BTOPMHHUX METa0O0JIITiB, SIKi

MalOThb MNEPCIHEKTUBU ITPAKTUYHOT'O 3aCTOCYBAHHS.

2. In present investigation P. aeruginosa strains with different levels of cyclo-diGMP were used: P. aeruginosa PAO1
pIN2133 with low, P. aeruginosa PAO1 AwspF1 with high and P. aeruginosa PAO1 - parental strain with natural
content of the secondary messenger. It was shown that the cells of the P. aeruginosa strain witha low level of c-di-
GMP differ from other studied strains in diameter (by 36-38% larger) and in hydrophobicity (times 5 lower). P.
aeruginosa cells PAO1 pJN2133 are enriched with minor unsaturated fatty acids, and there are 2 times less lipids on
their surface than in the parent strain and PAO1 AwspF1. It is established that on the surface of planktonic cells
amount of proteins was 60-80% of the total organic matter content. In biofilm cells, 80% of molecules are also
represented by proteins and lipids. Biofilm cells are characterized by 1.5-3 times higher saturation index of fatty
acids. Determining the nature of the three motility types in studied strains, showed that they are differ in
swimming only in quantitative terms. Cells of P. aeruginosa strains PAO1 and PAO1 pJN2133 are actively moved by
swarming, but their swarming zones differ significantly in morphological features. The concentration of
autoinducers QS in the medium was found to be inversely related to the intracellular content of c-di-GMP:
compared to the parent strain, it was increased in the strain with a low content of secondary messenger and
decreased in the strain with its high level. Biosynthesis of quorumdependent secondary metabolites is activated
against the background of a low level of secondary messenger. P. aeruginosa PAO1 pJN2133 produced 2.2 times
more pyocyanin and 3.5 times more rhamnolipids than P. aeruginosa PAOL. P. aeruginosa PAO1 AwspF1 synthesized
these two metabolites only at the level of 10% and 15% of the parent strain. It is proved that the synthesis of
biotechnologically attractive secondary metabolites (rhamnolipids and pyocyanin) in P. aeruginosa strains PAO1
and PAO1 pIN2133 is activated in the presence of exogenous signal quinolone. In presence of 80 uM PQS
concentration, the yield of rhamnolipids increases 5.2 and 3 times, respectively. The biosynthesis of pyocyanin by
these strains increases by 63% and 78%, respectively.
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