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Bim induces Bax-dependent cell death by inhibition of Bcl-XL. when expressed in yeast.
Drobcova B., Mentel M., Kissova 1., Kolarov J. & Pol¢ic P. — rukopis v priprave

V ¢om vidite uplatnenie Vysledky objasiiuju niektoré mechanizmy posobenia proteinov regulujucich bunkovia smrt’
vysledkov tohto projektu: a autofagie, ¢im prispievaji k pochopeniu dejov zahrnutych v patogenéze viacerych choréb.
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Charakteristika vysledkov

| Eviden&né &islo: APVT-20-01242 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Regulacia programovanej bunkovej smrti proteinmi z rodiny BCL-2 je klucovy krok v rozhodovani o prezivani
cicav¢ich buniek a poruchy v tejto regulacii byvaju pri¢inami mnohych zavaznych ochoreni. Molekularne mechanizmy,
ktoré st podstatou tejto regulacie stale zostavajii nepochopené. Ciel'mi tohto projektu bolo exprimovat’ proteiny z tejto
rodiny v kvasinkach, a s pomocou tohto modelového systému Studovat’ vzajomné interakcie vybranych proteinov tejto
rodiny a interakcie proteinov tejto rodiny s mitochondriami. Specificky sme sa podujali zodpovedat tieto otazky:
Iniciuju regulacné pro-apoptotické proteiny BCL-2 rodiny (,,BH3-only* proteiny) apoptézu aktivaciou pro-
apoptotickych Bcl-2 proteinov s viacerymi BH doménami (Bax a Bak) alebo inhibiciou anti-apoptotickych proteinov
(Bcl-XL a Bcl-2)? a Ktoré mitochondrialne komponenty st potrebné pre funkciu pro-apoptotickych ¢lenov proteinovej
rodiny BCL-2? Podarilo sa nam ukézat’, Ze expresia “BH3-only” proteinov z rodiny BCL-2 - indukuje v kvasinkach
bunkova smrt’, ktora je zavisla na pritomnosti multidoménovych pro-apoptotickych aj anti-apoptotickych proteinov, a
ktora funkcne kopiruje situaciu v zivocisnych bunkach. Ukazali sme Ze mechanizmom indukcie bunkovej smrti tymito
proteinmi je inhibicia anti-apoptotickych proteinov Bel-XL a Bcl-2, ktord vedie k uvolneniu aktivity pro-aptotickych
proteinov Bax a Bak. Na priklade reprezentanta “BH3-only” proteinov Bim-u sme ukézali, Ze “BH3-only” proteiny st
translokované do mitochondrialnych membran, kde vytvaraji komplex. Rovnaky kvasinkovy modelovy systém sme
pouzili na testovanie ucasti mitochondrialnych komponentov v procese BCL-2 proteinmi indukovanej bunkovej smrti.
Ukazali sme Ze napriek tomu, Ze bunkova smrt’ je sprevadzana zmenou morfologie mitochondrii, proteiny zodpovedné
za faziu a delenie mitochondrii ako aj funkény autofagicky aparat nie su potrebné pre bunkovi smrt’. Stidium autofagie
mitochondrii ako mechanizmu podiel’ajuceho sa na bunkovej smrti a skiimanie procesu autofagie ako takej viedlo ku
charakterizacii viacerych zakladnych ¢it $pecifickej autofagie mitochondrii - mitofagie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Regulation of programmed cell death by proteins of the BCL-2 family represents a key step in decision-making
between survival and death in mammalian cells. Defects in this regulation step are implicated in pathogenesis of
numerous serious diseases. Molecular mechanisms that underlie the action of BCL-2 proteins remain to be understood.
The aim of this project was to study interactions between proteins of the BCL-2 family, as well as interactions between
BCL-2 proteins and mitochondria, using yeast cells expressing these mammalian proteins as a model. We set
specifically to address these questions: Do the “BH3-only” proteins of the BCL-2 family induce cell death by direct
activation of multi-domain proapoptotic proteins (Bax, Bak) or by inhibition of antiapoptotic proteins (Bcl-XL, Bcl-2)?
and Which mitochondrial components are required for the function of proapoptotic Bcl-2 family members? We have
shown that “BH3-only proteins induce cell death by inhibition of antiapoptotic proteins Bcl-XL and Bcl-2, which in
turn leads to release of the Bax and Bak activity. Studying Bim as the representative of “BH3-only” proteins, we have
shown that “BH3-only” proteins are translocated and integrated to the mitochondrial membranes where they create a
complex. The same model system was used to test which mitochondrial components are involved in the process of cell
death induced by BCL-2 proteins. We have shown that although mitochondria change their morphology dramatically
during cell death, proteins required for mitochondrial fission and fusion as well as autophagic machinery are not
required for cell death. Investigation of involvement of autophagy in the mechanisms of cell death as well as
investigation of basic mechanisms of autophagy led to characterization of basic features of mitochondria specific
autophagy - mitophagy.
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