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Biosensors based on the principle developed by Theodor Forster (i.e. using
fluorescence resonance energy transfer commonly known as FRET) in the 21
century allowed to resolve the intra-molecular spatiotemporal dynamics in liv-
ing cells. Relatively few molecules are used by cells to transfer the information
across different organs and non-invasive and live-cell friendly property of
FRET based sensors allowed us to understand the methabolic state of cells in
health and disease. Currently, the intra-molecular FRET biosensors have been
increasingly used due to their high sensitivity in cellular microenvironments and
recovery after bleaching.

We performed time-consuming optimizations of biosensors by trial and
errors allowing us to develop sensors that can be co-expressed with transmem-
brane connexin channels that are permeable to the second messenger molecules.
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Our developments in expression of intramolecular FRET biosensors optimized
to connexin expression level allowed to follow the propagation and effects of
cAMP permeability, IP3 and Ca** waves. The crucial approaches for intracellu-
lar FRET biosensors is to diminish the co called orientation dependent anisot-
ropy component of FRET and to render the biosensors that they work as Stryer's
“Spectroscopic ruler” by using long flexible linkers.

We will provide examples of highly sensitive intramolecular FRET based
distance-dependent biosensors revealing metabolic cooperation of gap junction
coupled cells under bacterial toxin induced increase PKA activity and Ca?" sig-
nal propagation.

BJIMSIHUE KETOKAHA30JIA HA BEJIOK-BEJIKOBOE
B3ANMOJEUCTBHUE ®OCPOJINIIA3BI A; 1 HUTOXPOMA P-450

AnTonuyuk I'.H., 'yako T.I'., UByTs I'.C., IuTBUHKO H.M.
Hucmumym buoopeanuueckou xumuu HAH Benapycu, Munck, Berapyco

Panee HaMH C HMCIIOIB30BAaHUEM CHEKTPOCKOIMH KPYTOBOTO JHXPOHM3Ma
(K1) moka3aHO HeaaguTHBHOE HM3MEHEHHE pe3ybTHpyromero crektpa K]
cmecu  ¢docpommnazer Az (KD 3.1.1.4, ®DJIA2) u wumsodpopmer P-450
(K® 1.14.14.1, CYP) - CYP3A4 o cpaBHeHuto co criektpamu KJI nHIUBUIY-
aJIBHBIX OCJIKOB, YTO CBUJETEIBCTBYET O HAIWYUHU UX MPSIMOTro OelloK-0enko-
BOTO B3aMMOJEHCTBHUS, KOTOPOE OOECHEUNBACTCS NMPEUMYIIECTBEHHO THAPO-
($hobHBIME cBs13aMH. [ 1]. [Tpon3BoHOE MU Ia30J1a — KETOKAHA30J1 COTIIACHO JIN-
TepaTypHbIM JaHHBIM [2], siBisiercst naruouropom CYP 3A4. Biusinue keto-
KaHa3oja Ha akTuBHOCTh DJIA nnu cmecu ¢ CYP 3A4 ne uzyuanocs. CpaBHe-
HHE WHTEHCHBHOCTH THApoim3a (ochaTHANIXOINHA B MPHUCYTCTBHH KCEHO-
ouotuka, CYP3A4, a Tak:ke CMECH MOCIEAHUX, [TO3BOISET OLEHUThL CTEIEHD
BITUSTHUSI KCCHOOMOTHKOB Ha Oellok-0emkoBoe B3anMoieicTBre Mexy OJIA, n
CYP3A4.

3a7a4ya HaCTOSIIEr0 MCCIIEIOBAHUS COCTOsIIA B U3yUYSHUH CKOPOCTH (ep-
MEHTaTHUBHBIX peakuunii, karanmupyemsrx @JIA: u muroxpomom P450, B pu-
CYTCTBUH KETOKaHa30JIa C LIeJIbI0 BOBMOXKHOW OLIEHKH OMoOe30macHOCTH (yH-
THIUJIOB C TIOMOIIBIO COIIPSDKEHHS PeakIMii MOHOOKCHT'€HAa3HOTO KaTain3a 1
dbocdonumonmza.

HmeroTces naHHBIE IO CpaBHEHUIO KpUcTandeckux cTpykryp CYP3A4 ¢
KEeTOKOHA30JI0M (HHTHOUTOP) ¥ 3PUTPOMHUIIHOM (CyOCTpaT), KOTOpPHIE MOKa3bI-
BAIOT, YTO NPH CBS3BIBAHUH ¢ JaHHBIMU coeauHeHnsMu CYP3 A4 noasepraercs
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