doi 10.18699/bgrs2024-8.1-01

buocencopbl Ha ocHOBe JOHUPepasbI
JJIS BBISIBJICHHSI AKTUBHOCTH LIANIEPOHOB
U OTCJICKUBAHUS OMOIHEPreTHKUA MUTOXOHAPUIA

Anp U6paxum P.H.**, Anexceesa M.I'.2, Baxenos C.B.}, ®omun B.B.1 4,
Keccennx A.I'.4, Masnerosa JI.A.%2, Hectepos A.A.% 3, IToayskrosa E.JO .2,
JManunenxo B.H.2, Manyxos U.B.1

! Mockoeckuii pusuxo-mexnuyeckuii uncmumym, JJoneonpyouwiii, MO, Poccus
2PIHcmumyma ooweti eenemuxu um. H. 1. Basunosa PAH, Mockesa, Poccus
3anmumym uHoceneproul sxonoeuu PY/{H, Mockea, Poccus

4 Jlabopamopus muxpobuonoauu Pocébuomex, Mockea, Poccus

* rahaf.alebrahimé@mail.ru

KiroueBbie cjioBa: OMOCEHCOPBI; IIATIEPOHBL; MUTOXOHAPHH; 00s1e3Hb [TapkuHCOHa

B aTOM Hcce[oBaHNH MBI CO3/IJIM HA0Op KOHCTPYKIMH ¢ FeHaMU JTonugepasbl U3 pas-
JHYHBIX HCTOYHHKOB, Takux Kak Luciola mingrelica, Photorhabdus luminescens u
Aliivibrio fischeri, mus skcpeccnu B 6akTepHaNbHBIX U DYKaAPHOTHUECKHUX KIIETKax. Pe-
LUUIUEHTHbIE KJIETKH C ’TUMU KOHCTPYKIUSMH MO3BOJISIIOT aHAJIM3UPOBATh BHYTPUKIIE-
TOYHYIO aKTHBHOCTbH IIAIIEPOHOB, OLICHUBATH ITyJl BOCCTAHOBJICHHBIX YKBHUBAJICHTOB U
MPOBOJUTH TOKCUKOJIOTMYECKHE UCCICIOBAHUSL.

[Tapa renoB mouudepas u3 A. fischeri u P. luminescens, pasnuuaronuxcs mo TepMocTa-
OunbHOCTH (ONTUMYM JFOMHHEcHeHIUH 1pu 25 U 38 °C COOTBETCTBEHHO), MPUMECHSI-
JIMCh YTl UCCIICIOBAHMS Jie3arpera3Hoi aktuBHocTH mTamma Limosilactobacillus fer-
mentum U-21. DTOT mTaMM CeKpeTHpYeT HIANIEPOHbI B CPEy U pacCMaTPUBAETCS Kak
KaHAMJAT JUIS pa3paO0OTKH JIEKapCTB, M3BECTHBIX KaK Jie3arperasbl, Ui Tepanmuu 0o-
ne3nu [lapkuacona [1]. Mbl moka3ainu, 94To CEeKpeTHPYEMBIil OEIIOK, KOJUPYEeMbIH JIOKY-
com C0965 000195, cornacHo aHaIKU3y MOCIEAOBATEIBHOCTU U CTPYKTYPBI, SIBISETCS
ClpL. C nomoIibio BhIIIECONUCAHHON Mapbl Jroiudepas mokazano, uro ClpL B rerepo-
JIOTUYHOM cHcTeMe, B kieTkax Escherichia coli, moxeTr koMIieHCHpOBATH IEUITUT reHa
clpB u ynyumare pedonanHr 6enkoB. DKCIEpUMEHTHI IN Vitr0 mpoIeMOHCTPUPOBAIIH,
4TO KyJNbTypalibHasl cpefa, COJAEpiKallas CeKpeTHpyemble KieTkamu Intamma U-21
Oenxu, Bkitovast ClpL, MoxkeT mpenoTBpaniath TepMoeHaTypaluo Jonudepas. Itu
Pe3yIbTaThl MO3BOJISIOT MPEANONOKUTD, uTo ClpL, 0bianaromuii cBolicTBamMu ae3arpe-
raspl, MOXET 3HAUYHUTENBHO CcHocoOCTBOBaTh  (apMOMOTHYECKUM  CBOWCTBAM
L. fermentum U-21, uto fenaer ero mepCrneKTHBHBIM KaHIWIATOM JJIS pa3pabOTKU Te-
paneBTUUECKUX CTPATEruii MPOTHB HEHPOIereHepaTUBHBIX 3a00JIeBaHUH.

Ienb cBeTIsTuKOBOM smrortidepassr L. mingrelica u 6akrepuansroit u3 P. luminescens,
ONTUMH3UPOBAHHON  JJISI  OKCIPECCHMH B  MIICKONHTAIOMIUX OBbUIM  YCHENTHO
tpancdermpoBansl B kietku HEK293t. Konctpykimu ¢ resom luc L. mingrelica mis
9KcHpeccuu Jironudepassl Kak B HUTOIIIa3Me, TAK U B MUTOXOHAPHAILHOM MaTpUKCE
MO3BOJIMJIM  aHAJIM3WPOBATh BHYTPUKIETOUHBIH myn AT® wu BiausHHe pabOTHI
JBIXaTeIbHOW 1€  MUTOXOHApuii Ha Hero. Kocrpykmwm ¢ renamu  [UXAB
P. luminescens mo3BoJis0T aHAIM3MPOBATh BHYTPUKIIETOUYHBIN ITyJI BOCCTAHOBJICHHOTO
®MH. Oxkcupopenykraza LUXG nonmonmHuTtensHO mo3BosisieT oneHuBaTh mya1 HAJIH B
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kieTke. Jlokamuzanust B IUTOIDIA3ME U MAaTPUKCE MUTOXOHJIPHI OaKTepUATLHOW U
CBETJISIYKOBOM JTIOIU(Eepa3 NMO3BOJSCT OIICHUBATH BIMSHUAC Pa3IUYHBIX OMOJIOTHICCKU
aKTHBHBIX BEIIECTB Ha HEPTETHYECUKE MPOIIECCH B Pa3HBIX KOMIIAPTMEHTAaX KIIETKH.
Qunarncuposanue: KoHCTpympoBaHHe OMOCEHCOPOB W HWCCIENOBaHHE IIAIePOHHON
akTUBHOCTH nojepxkano PH® 22-14-00124.

KironupoBanwme rena clpL u pabora ¢ L. fermentum U-21 mposenenst B MOI'ern PAH 3a
cuér I3 122022600163-7.

BrusiHue OWONOTMYECKH AKTUBHBIX BEIISCTB Ha OWOCEHCOPHI HCCIICAOBAHO IPHU
nojaep;xkke Munoopuayku P®, npoext FSMF-2023-0010.
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In this study, we developed a series of constructs with luciferase genes from various
sources, such as Luciola mingrelica, Photorhabdus luminescens, and Aliivibrio fischeri,
for expression in bacterial and eukaryotic cells. Recipient cells with these constructs
allow for the analysis of intracellular chaperone activity, assessment of the reduced
equivalents pool, and toxicological studies.

A pair of luciferase genes from A. fischeri and P. luminescens, differing in thermostabil-
ity (optimal luminescence at 25 and 38 °C respectively), were used to investigate the
disaggregase activity of the Limosilactobacillus fermentum U-21 strain. This strain se-
cretes chaperones into the medium and is considered a candidate for the development of
disaggregase drugs for Parkinson's disease therapy [1]. We showed that the secreted pro-
tein encoded by the C0965_000195 locus, according to sequence and structural analysis,
is ClpL. Using the above-mentioned pair of luciferases, it was shown that ClpL in a
heterologous system, in Escherichia coli cells, can compensate for the clpB gene defi-
ciency and improve protein refolding. In vitro experiments demonstrated that the culture
medium containing proteins secreted by the U-21 strain, including ClpL, can prevent the
thermal denaturation of luciferases. These results suggest that ClpL, possessing dis-
aggregase properties, can significantly contribute to the pharmabiotic properties of
L. fermentum U-21, making it a promising candidate for the development of therapeutic
strategies against neurodegenerative diseases.

The luciferase genes from the firefly L. mingrelica and the bacterium P. luminescens,
optimized for expression in mammals, were successfully transfected into HEK 293T
cells. Constructs with the luc gene from L. mingrelica for luciferase expression in both
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the cytoplasm and mitochondrial matrix allowed for the analysis of the intracellular ATP
pool and the impact of mitochondrial respiratory chain activity on it. Constructs with the
luxAB genes from P. luminescens enable the analysis of the intracellular reduced FMN
pool. The LuxG oxidoreductase further allows for the assessment of the NADH pool in
the cell. Localization of bacterial and firefly luciferases in the cytoplasm and mitochon-
drial matrix makes it possible to evaluate the effects of various bioactive substances on
the energy processes in different cell compartments.
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