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1. VyacTs rinokcis-inaykoBaHoro ¢GakTopy B MOJIEKYJISIPHAX MEXaHi3MaxX HEMPONPOTEKLii KIITUH rinokamna

2. Involvment of hypoxia-inducible factor in the molecular mechanisms of hippocampal cells neuroprotection

Pedepar:

1. lucepranis npucBs4YeHa JOCIiIKEHHIO MOJIEKYJISIPHAX MEXaHi3MiB €HIOr€HHOI HEMPOIIPOTEKLIii KJIiTUH
rirokamra micssi KUCHEBO-TJ0KO3HOi aenpuBanii (KI') Ta akTuBaliii L1X NPOLECiB 32 TOMOMOTr0I0 aHOKCUYHOTO
npexonauuioBanHs (AITK) ta inrioyBanns HIF-nposinrizpokcunas. ITokazaHo iCTOTHe NOMKOKeHHs HelpoHiB CAl
30HU rinokamna micssa KI'J] ta pe3ucteHTHICTh HepoHiB CA3 30HM [10 ilI€MiYHOTO YHIKOIKEHHS. Bucoka
CEJIEKTUBHA 4yTJIUBICTh HEMPOHIB CAl 30HM rinokamria [0 ilemMivHOro yImKOIPKEHHS CYIIPOBOIKYyBalaCh
3HIKEHHSM piBHA ekcnpecii HIF-1? ta HIF-3? cyboguHuip y IMX HEMPOHAX Ta MOPYIIEHHSIM PETYJIsLii
BHYTPIilIHBOKIIITUHHOTO [Ca2+]i. 30Kpema, iCTOTHO CIOBi/IbHIOBaIOCH BinHOBIeHHS [Ca2+]i TpaH3ieHTy,
iHIYKOBaHOrO EeNoJIsSIpU3alLiielo I1a3MaTuyHOI MeMOpaHy, Ta 3MeHIyBaBcsl BMicT Ca2+ IelIOHOBaHOIO y
BHYTPIIIHbOKJIITUHHUX OpraHesax, Mo CBiAYMTb PO NopyueHHs PpyHKUioHyBaHHS Ca2+-AT®da3 y HeiipoHax CAl
3oHu niciig KI'JI. Cnocrepirasioch 3HUKEHHS PiBHA eKcIpecii reHis, mo KonyoTh Ca2+-ATda3u niasmaTuyHoi
membpanu (PMCAL Ta PMCA2 nigtunu) B CAl 3o01i rinokammna BHacigok KI'I, Tozi sik y CA3 30Hi criocTepiranocs



HaBIIaK¥ 3pOCTaHHS PiBHA ekcripecii Ca2+-AT®a3 eHponnazmMaTuaHoOro petukyaymy (migrumy SERCA2Db)() ta
He3MiHHa ekcripecis PMCAL ta PMCA2. ATTK npusBoguo o BinHOBIeHHs piBHSA ekcrnpecii HIF-1? ra HIF-3?
cyb6onuHULb B HelipoHax CAl 3oHu rinokamna 3a ymoB KI'J] Ta 3poctanHs piBHS SERCA2b, 1110 CyIIpoBOIKYBajIoCh
HopMasisanieto BmicTy Ca2+ y BHYTPIlIHBOKIIITUHHUX CaZ+-IeNoHy4YnX opranesax. [loni6bunit eexr
criocrepirascs npu iHri6ysanHi HIF-nposinrigpokcunas, mo Bkadye Ha HIF-1-onocepenxoBaHy MOAYJISLIiI0
ekcnpecii reHis, mo konyoTs Ca2+-AT®a3u Ta jeMoHCcTpye HOBi reHu-Mimeni HIF-1, i moxxe siesxxatu B ocHosi HIF-
1-ingyKoBaHOI €HAOT€HHOI HENPOIIPOTEKLi

2. The study is focused on the molecular mechanisms mediating endogenous neuroprotection in CAl and CA3
neurons of the hippocampus and a possibility to activate this meuroprotection with anoxic precondition (APC) and
inhibition of HIF- prolylhydroxylase. We have shown the differential susceptibility of CAl and CA3 hippocampal
neurons to cell damage after oxygen-glucose derivation (OGD) in situ, particularly higher vulnerability of CAl
neurons and lower one for CA3 neurons, accompanied by the decayed level of both HIF-1? and HIF-3? subunit
expression in CAl neurons with none changes in CA3 neurons. APC (performed three times for 5-min duration) led
to a recovery of HIF-1? and HIF-3? subunit expression in CAl neurons those remained increased following
subsequent OGD (as compared to OGD without APC). We also combined Ca2+ imaging in organotypic hippocampal
slices with quantitative real time PCR analysis to investigate the ischemic impairments in intracellular Ca2+
regulation in CAl and CA3 neurons and to establish the role of HIF-1? in alleviating of these changes in both
neuronal populations. Our results demonstrate the differential vulnerability of CAl and CA3 hippocampal neurons
to the ischemic impairments of intracellular Ca2+ regulation. For instance, the depolarization-induced [Ca2+]i
transients were decelerated (both fast and slow decay kinetics) and the intracellular Ca2+ store functioning was
impaired specifically in CAl neurons 4 h post-OGD, a time-point representing a massive delayed death of CAl
neurons induced by OGD. The OGD-induced Ca2+ store dysfunction in CAl neurons was manifested as the
decrease of Ca2+ release from the intracellular Ca2+ stores (both caffeine-sensitive and -insensitive) that resulted
in the abolished contribution of Ca2+ stores to generation of [Ca2+]i transients during neuronal depolarization.
Together this demonstares the impaired cytosolic Ca2+ sequestration following ischemia and suggests the affected
Ca2+ pumping by Ca2+-ATPases (PMCA and SERCA). Indeed, our q-RT PCR analysis revealed the downregulation in
both PMCA1 and PMCA2 mRNAs in CAl area at 4 h post-OGD. In CA3 neurons, the depolarization-induced [Ca2+]i
transients as well as Ca2+ release from the ER were not changed following OGD. Further, the PMCA1 and PMCA2
gene expression were unchanged in CA3 neuorns while the SERCA2b gene expression was upregulated in these
neurons by ischemic conditions. Our findings of the cross-link between differently impaired intracellular Ca2+
regulation in CAl and CA3 neurons and the altered Ca2+-ATPase gene expression indicate the heterogenosity of
CAl- and CA3-neuron-specific responses to ischemia at both cellular and genetic levels. Ischemic upregulation of
SERCAZ2b in CA3 neurons, evidenced by the increased gene expression and unaltered intracellular Ca2+ store
function after OGD, argues for the role of SERCA2b upregulatino as a mechanism mediating, at least partially, less
vulnerability of CA3 neurons to the ischemia-induced cytoplasmic Ca2+ overload and Ca2+-dependent
excitotoxicity. We have also shown the capability of APC and stabilization of HIF-1? to modulate Ca2+-ATPase
expression and to amend the intracellular Ca2+ regulation in CAl1 and CA3 hippocampal neurons. Either APC or
stabilization of HIF-1? arrested the ischemic dysfunction of intracellular Ca2+ stores in CAl neurons, probably
through a direct post-transcriptional control of gene coding SERCA2b, and alleviated the ischemic downregulation
of PMCA1 and PMCA2 gene expression in these neurons. Thus, our results unveil, for the first time, the HIF-1?-
mediated, CAl- and CA3- neuron-specific modulation of Ca2+-ATPase expression (both PMCA and SERCA) and
provide basis for further investigations of the effects of APC and HIF-1? on the CAl- and CA3-neuron-specific
tolerance to the ischemia-induced Ca2+-dependent excitotoxicity with the potential significance for
implementation of HIF-1? stabilizing strategy to activate endogenous neuroprotection against cell damage in
ischemic conditions.
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