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1. BnyimBY MyTaliil KaabLii3B'a3yI0urX OiJIKiB Ta 3MiH 1E€M03aJI€KHOTO BXOy iOHIB Kasbllilo Ha (QYHKLiIOBaHHS

30y[JIMBUX Ta HE30YIJIMBUX KIIITUH

2. Effects of calcium-binding protein mutations and changes in the store-operated calcium entry on the function
of excitable and non-excitable cells. -

Pedepar:

1. Y po6oTi npenicTaBieHi pe3yabTaTi KOMILJIEKCHOTO JTOCTIIKEHHS KIIITUHHUX Ta MOJIEKYJISPHUX MEXaHi3MiB,
3aJIy4€HUX 10 KaJIbLIi€BOI pETyJIALii B KJIITUHAX Pi3HUX TUIMIB. Y KapZioMioluTax K TUIIOBUX [IPEACTaBHUKAX
€JIEKTPO30YyIIMBUX KJIITUH, 1O 3[aTHI O CKOPOYEHHS, [10Ka3aHa BaXKJINBA POJIb KaJIbLiN3B'I3yI0unX OiJKiB y
(opmyBaHHi Ta perysndiii 3MiH BHYTPIIIHbOKIITUHHOI KOHLEHTPAllil i0HiB KasbLilo. [IpoaHanizoBaHO 3MiHU
€JIEKTPUYHUX XapaKTePUCTHK IIOTEeHIiaiB Aiii Ta 6i0QiznyHuX napaMmeTpiB CKOPOYEHHSI KapioMiOLUTiB,
BUKJIMKaHUX MyTalilHUMU Mogu@ikalisiMyu MosieKysl TporoHiny T, 110 36ibiye 4yTAUBiCTbh MiogiaMeHTiB
KapJiomioluTiB fo ioHiB Kasbliio. [TokasaHo, 1[0 3 pOCTOM YyTJIMBOCTI MiO(ilaMEHTIB MPONOPLIMHO 30i/IbIIyEThCS
OydepHa KasbliieBa 30aTHICTb KJITHH, i CaMe LM MOXYTb OyTU MOSICHEHI 3MiHU €JIEKTPUYHOI Ta CKOPOUYYBaJIbHOI

aKTUBHOCTI “MyTaHTHHUX  KapAioMioIUTIB. B esleKTpriHO He30YIIMBUX KIIITUHAX OJIHY 3 IPOBIIHUX pOJeH y



MigBUIIEHHI BHYTPIITHBOKJIITUHHOI KOHLIEHTpAaLlii i0HIB Ka/bLil0 BilirpaloTh Kajblii€Bi KAHAJHU, 110 AKTUBYIOTLCS
BYBiJIbHEHHSIM LIMX 10HIB i3 €H0IJIa3MaTUYHOTO PETUKYJIYMY Ta MOT0O CIIyCTOIIEHHSIM. 3a JOMOMOIOI0 METOLY
“patchclamp” Briepiie 3apeecTpoBaHi Kajblii€Bi CTPyMU B allMHApHUX KJIITMHAX, 110 BUHUKAIOTh Y BiANOBib HA
CITyCTOLIEHHS PETUKYJIYMy. EXCIIEepUMEHTaIbHO IPOAEMOHCTPOBAHO NPSMY KOPEJISILI0 MiXK CIIyCTOLIEHHSIM
€HOIJIA3MATUYHOTO PETUKYJIYMY Ta aKTUBALIIE€IO AEI03JIEXHOIO CTPyMy. JloBEEHO, 110 cCame BXif, i0HIB KaJbLIio
yepes [ero3ajleXKHi KaHasu sBJisie OO0 OCHOBHUI (akTop, 1110 IPU3BOAUTH 0 HEKPO3Y KJIITUH IpU GiIbIIOCT]
IIATOJIOTi, KOTPi NPU3BOASATH 10 BUHMKHEHHS TOCTPOrO NAHKPEATUTY. I3 3aCTOCYBaHHSIM KOH(OKAIBHOI
MIKpOCKOIIii 3'ICOBaHi MeXaHi3MU KaJlblieBOi peryJsiii B KiliTMHaX J100yJ1 €K30KPUHHOI YaCTUHU MiALIITyHKOBO]
3a71034, 30KPEMA B HEPBOBUX, 3ipYaCTHX Ta IMyHHUX KJIiTUHAaX. BCTaHOBJIEHO, 1O 3ipYacTi KIITUHY B 3BUYaNHUX
yMOBax (32 BiICyTHOCTi IIaTOJIOTii) 3aTHi reHepyBaTU KaJlbllieBi TPaH3i€HTH Y BiJl[IOBiib HAa IPUKJIAZAHHS
OpaJyKiHiHy; ONKMCaHi MeXaHi3MYU BUHUKHEHHS i TeHepalii [ux KajbliieBUX TPaH3ieHTiB. B po6oOTi Biepie onucaHi
BipOTifHi Me€XaHi3M1 BUHUKHEHHS FOCTPOrO MMaHKPEATUTY, CIIPUYMHEHOTO JIi€10 acnapariHasu i eKCIiepuMeHTaIbHO
OOIPYHTOBAaHO MO>KJIMBUII HOBUI MiXiN Y Tepanii rocTporo naHKpeaTUTy; B OCHOBI TaKOTO MiTXOAy JIEXKUTh
3aCTOCYBaHHS rajIakToO3H, 110 3a0e3leuye aJileKBaTHE PEryJIloBaHHS HeoOXinHoi KoHueHTpauii AT® B anuHapHuX

KJIITUHAX MiAIIYHKOBOI 3a71031.

2. Using cardiomyocytes isolated from mice expressing troponin T mutants (TnT-179N, TnT-F110I and TnT-R278C),
we found that increasing myofilament Ca sensitivity produced a proportional increase in cytosolic Ca2+ binding.
The underlying cause was an increase in the cytosolic Ca2+ binding affinity, whereas maximal Ca2+ binding
capacity was unchanged. The effect was sufficiently large to alter Ca2+ handling in intact mouse hearts at
physiological heart rates, resulting in increased end-diastolic [Ca2+] at fast pacing rates, and enhanced
sarcoplasmic reticulum Ca2+ content and release after pauses. Basing on the observation that early stage
embryonic stem cells-derived cardiomyocytes continuously contracted in high extracellular potassium solution,
we provide experimental evidence that the spontaneous activity of these cells is not generated by transmembrane
ion currents, but by intracellular [Ca2+]i oscillations. In cardiac muscle, Ca2+ release from sarcoplasmic reticulum
(SR) is reduced with successively shorter coupling intervals of premature stimuli, a phenomenon known as SR Ca2+
release refractoriness. Gene-targeted ablation of Casq2 (Casq2 KO) abolished SR Ca2+ release refractoriness in
isolated mouse ventricular myocytes. Surprisingly, impaired Ca2+-dependent inactivation of L-type Ca2+ current
(ICa), which is responsible for triggering SR Ca2+ release, significantly contributed to the loss of Ca2+ release
refractoriness in Casq2 KO myocytes. Recovery from Ca2+-dependent inactivation of ICa was significantly
accelerated in Casq2 KO compared to wild type (WT) myocytes. Alcohol-related acute pancreatitis can be
mediated by a combination of alcohol and fatty acids (fatty acid ethyl esters) and is initiated by a sustained
elevation of the Ca2+ concentration inside pancreatic acinar cells ([Ca2+]i), due to excessive release of Ca2+ stored
inside the cells followed by Ca2+ entry from the interstitial fluid. Electrophysiological data show that in the
pancreatic acinar cells this store-operated inward current is relatively insensitive to removing external Na+, but
sensitive to changes in the external Ca2+ concentration. It is therefore not a transient receptor potential (TRP)
type nonselective cation current, but it is a Ca2+-selective CRAC-type current consistent with the very marked
current inhibition evoked by GSK-7975A. There is currently no specific treatment of pancreatitis, but the received
data show that pharmacological CRAC blockade is highly effective against toxic [Ca2+]i elevation, necrosis, and
trypsin/protease activity and therefore has potential to effectively treat pancreatitis. Asparaginase, an essential
element in the successful treatment of acute lymphoblastic leukaemia, the most common type of cancer affecting
children, evoked intracellular Ca2+ release followed by Ca2+ entry and also substantially reduced Ca2+ extrusion
because of decreased intracellular ATP levels. In isolated mouse pancreatic acinar cells or cell clusters, removal of
extracellular glucose had little effect on this ATP loss, suggesting that glucose metabolism was severely inhibited
under these conditions. Surprisingly, we show that replacing glucose with galactose prevented or markedly
reduced the loss of ATP and any subsequent necrosis. Ca2+ signalling in different cell types in exocrine pancreatic
lobules was monitored simultaneously and signalling responses to various stimuli were directly compared. Normal
pancreatic stellate cells (PSCs) are regarded as quiescent, only to become activated in chronic pancreatitis and
pancreatic cancer. We have compared Ca2+ signalling in PSCs and their better studied neighbouring acinar cells



(PACs) and found complete separation of Ca2+ signalling in even closely neighbouring PACs and PSCs. Bradykinin
(BK), at concentrations corresponding to the slightly elevated plasma BK levels that have been shown to occur in
the auto-digestive disease acute pancreatitis in vivo, consistently elicited substantial Ca2+ signals in PSCs, but
never in neighbouring PACs, whereas the physiological PAC stimulant cholecystokinin failed to evoke Ca2+ signals
in PSCs. The initial Ca2+ rise in PSCs was due to inositol trisphosphate receptor-mediated release from internal
stores, whereas the sustained phase depended on external Ca2+ entry through Ca2+ release-activated Ca2+
channels. We have, for the first time, recorded depolarization-evoked Ca2+ signals in pancreatic nerves and shown
that, although acinar cells receive a functional cholinergic innervation, there is no evidence for functional
innervation of the stellate cells.
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