Onkogén KRAS mutansok miikodésének helyreallitasat célzé
GAP fehérje mutansok nyomaban
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ABSTRACT

In cancer, mutations in the KRAS protein are very common at all. The protein has its own GTPase
activity, but this is quite low. GTPase activating proteins (GAPs) accelerate the hydrolysis of KRAS
GTP, thereby promoting signaling inactivation. Oncogenic KRAS mutantions weaken the GAP-KRAS
interaction, resulting in increased signal transduction, which can lead to uncontrolled cell division and
tumorigenesis.

The aim of our work was to improve the interaction between GAP and some of oncogenic KRAS
mutants (G12C, G12D). One feasible way to do this to generate GAP mutants that accelerate the
inactivation of the KRAS mutants (G12C, G12D), which could possibly eliminate the malfunction. The
other is to find such ,,sticking” molecules that facilitaites the interaction of the two proteins.

QM/MM simulations made by our collaborators on the GAP mediated GTPase reactions of G12C,
G12D KRAS resulted in two set of GAP mutants which potentially overperform the wild-type GAP.
These mutants were created and tested in vitro in our laboratory. The method of choice was the so-called
MESG GTPase activity assay, which is based on the indirect measurement of inorganic phosphate
released during activity. On the other hand, small molecules that were found to be effective in vivo
against KRAS-G12D-expressing tumors in mice were tested for binding to the KRAS-GAP system by
differential scanning fluorimetry.

We are also planning to use biolayer interferometry (BLI) to determine the binding constant
characterizing the KRAS-GAP interaction of the different mutants.
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OSSZEFOGLALO

Rakos megbetegedések esetén a KRAS fehérje mutacidi nagyon gyakoriak. A fehérje sajat GTPaz
aktivitassal rendelkezik, de ez meglehetdsen alacsony. A GTPaz aktivalo fehérjék (GAP) felgyorsitjak
a KRAS GTP hidrolizisét, ezaltal elésegitve a jelatviteli inaktivaciot. Az onkogén KRAS mutaciok
gyengitik a GAP-KRAS kolcsonhatast, ez pedig fokozott jelatvitelt eredményez, ami kontrollalatlan
sejtosztodashoz és tumorgenezishez vezethet.

Munkank célja a GAP és néhany onkogén KRAS mutans (G12C, G12D) kozotti kdlcsonhatas
javitasa volt. Ennek egyik megvalosithaté modja olyan GAP mutansok eldallitasa, amelyek felgyorsitjak
a KRAS mutansok (G12C, G12D) inaktivalodasat, ami igy megsziintethetné a hibas miikodést. A masik
az, hogy olyan ,,ragasztd” molekulakat talaljunk, amelyek eldsegitik a két fehérje kdlcsdonhatasat.

Egyiittmiik6d6 partnereink altal készitett QM/MM szimulaciok a G12C, G12D mutans KRAS-ok
GAP altal kozvetitett GTPaz reakcidira vonatkozoan két GAP mutans készletet eredményeztek, amelyek
potencialisan feliilmuljak a vad tipusu GAP-ot. Ezeket a mutansokat laboratoriumunkban I1étrehoztuk és
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in vitro teszteltiik. Az altalunk valasztott modszer az ugynevezett MESG GTPaz aktivitasvizsgalat volt,
amely az aktivitas soran felszabadulo szervetlen foszfat kdzvetett mérésén alapul. Masrészt teszteltiink
olyan kismolekuldkat, amelyek in vivo hatékonynak bizonyultak egerekben a KRAS-G12D-t
expresszald daganatok ellen, ezek kotddését a KRAS-GAP rendszerhez differencialis pésztazo
fluorimetriaval vizsgaltuk.

Tervezziik tovabba a bioréteg interferometria (BLI) hasznalatat a kiillonb6z6é mutansok KRAS-
GAP kolcsonhatasat jellemzo kotési allandd meghatarozasara.
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