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V ¢om vidite uplatnenie
vysledkov projektu:

Podstatné prehibenie vedomosti o mechanizme sekrécie indukovanej zmenou
bunkového objemu mdze umoznit’ jej ovplyviiovanie novymi nastrojmi.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Zistili sme, Ze na rozdiel od konvencnej gluk6zou navodenej sekrécie inzulinu pankreatickymi ostrovéekmi
nie je sekrécia navodena zmenou bunkového objemu sprostredkovand fosfolipazou A,, ani G proteinmi. Tato
sekrécia nevyzaduje ani ucast Na'-K'-Cl transportérov v signalizacii. Exocytéza navodena nabobtnanim
bunky vyzaduje intaktné SNARE proteiny, na rozdiel od konvencnej exocytozy je vSak N-ethylmaleimide
rezistentnd. Stimulécia zvacSenim bunkového objemu angazuje aj sekre¢né granule, ktoré su nedostupné pri
stimulacii gluk6zou. Sledovanie na INS-1 aINS-1E bunkovych linidch ukézalo, Ze zniZovanie obsahu
cholesterolu v plazmatickej membrane ma inhibi¢ény Uc¢inok na sekréciu navodenti glukézou, zatial Co
sekrécia navodend zviacSenim bunkového objemu je touto zmenou facilitovand a u INS-1E linie sa dovtedy
nepritomna odpoved’ dokonca objavi. Naopak, pridavanie cholesterolu pdsobi na tento typ sekrécie inhibi¢ne.
Expresia vapnikovych kandlov je podobna u oboch bunkovych linii. Sekrécia navodena zmenou bunkového
objemu sa u linie INS-1E objavi ak je pouzit¢ médium zbavené vapnika alebo blokujeme jeho transport L
alebo P/Q kandlmi. To sved¢i o tom, Ze transport vapnika je u tejto linie funkény a Specifikum odpovede
u tejto linie spociva v signalnej kaskade distdlne od véapnika. Na rozdiel od linie INS-1 je zvdcSenim
bunkového objemu navodena sekrécia u bunkovej linie INS-1E v pritomnosti zmesi inhibitorov Ca** kanalov
rezistentnd na tetanus toxin — moze byt teda nezavisla od SNARE proteinov. Vystavenie buniek
hypotonickému médiu vedie uz po 30 minttach k zmene expresie stoviek génov, ktoré su stale analyzovana.
Tieto vysledky ukazuju na zédsadné rozdiely v mechanizme sekrécie vyvolanej hypotonicitou a glukézou: je tu
rozna uloha vapnika, membranového cholesterolu i angazovanie rozdielnej populécie sekrécnych granul.
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We found that in contrast to conventional glucose-induced insulin secretion from pancreatic islets cell
signaling for swelling-induced secretion does not involve fosfolipase A, and G proteins. Na'-K'-CI
transporters are not engaged in the mechanism of induction of this type of secretion. Intact SNARE proteins
are necessary for swelling-induced secretion; it is however, N-ethylmaleimide insensitive. An extra pool of
secretory vesicles, not available during glucose stimulation, participates in swelling-induced exocytosis. Study
on INS-1 and INS-1E tumor cell lines showed, that decreasing membrane cholesterol content has inhibitory
effect on glucose-induced and facilitating effect on swelling-induced insulin secretion. In INS-1E cells a
positive response to hypotonicity appears only after cholesterol depletion. Expression of calcium channels in
both cell types is similar. Cell swelling-induced insulin secretion from INS-1E cells also appears if calcium
depleted medium is used, or inhibitors of L or P/Q calcium channels are present in the medium. These results
suggest that calcium transporting system is correctly functioning and specific response in this cell line is due
to a change at more distal end in signaling cascade. In contrast to INS-1 cells is swelling-induced insulin
secretion in INS-1E cells in presence of calcium channel inhibitors resistant to tetanus toxin, it could be
independent from SNARE proteins. Exposure of cells to hypotonic medium for 30 min results in change of
expression of hundreds genes, which are being analyzed.

The results demonstrate fundamental differences in the mechanism of glucose- and cell swelling-induced
secretion: different role of calcium, membrane cholesterol and involvement of and extra pool of secretory
granules in osmotically induced exocytosis.
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