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Research area: Cell signaling pathways

Dissertation topic: Mouse model for determination of precise spatiotemp oral RTK/ERK
signaling activity

Summary: Receptor tyrosine kinase (RTK) signaling participates in numerous cellular processes
like proliferation, differentiation, survival, migration and metabolism. Individual RTKs from e.g.
EGFR, FGFR, Trk or Eph families are activated by their specific ligands but virtually all of them
eventually activate ERK Map kinase pathway. Although ERK is activated by most of the RTKSs, it
remains a mystery how cells know which RTK was triggered and how to respond to this stimulus.
Recent studies suggest that strength and duration of ERK activity is the key to the specific
cellular response to the RTKs. Nowadays, the molecular tools for studying ERK activation are
very limited. We have developed an ERK reporter (Elife 2017; 6. pii: €21536) which works well in
cell lines but there it cannot determine precise localization, duration and strength of RTK/ERK
signal which contributes to embryogenesis. This thesis aims to develop, for the first time, a
reporter mice where the spatiotemporal activation of ERK pathway monitored in individual cells.
With this model, we will address how RTK activation contributes to cell proliferation, migration
and differentiation in development and carcinogenesis.

Aims to be reached in the dissertation:
1) To develop a mice model with fluorescent ERK reporter
2) To validate ERK reporter specificity and versatility in multiple tissues during embryogenesis

Number of accepted applicants: 1 - 2

Funding: Standard MU scholarship in addition to a contract at supervisor’s grants or institutional
projects (a total of 20-25,000 CZK/month, depending on experience).

Prerequisites and requirements for applicants and students

* MSc degree in cellular and molecular biology, biochemistry or similar field
» Basic training in modern molecular biology techniques

* Well-organized, motivated and passionate about research

* Speaks English

Other obligations and recommendations: http://www.med.muni.cz/index.php?id=795

Supervisor’s name: Mgr. Bohumil Fafilek, Ph.D.

Contact: tel: +420 549 49 7482, e-mail: fafilek@med.muni.cz

Supervisor’s 5 best articles: Gastroenterology 2013, 144(2):381-391
Cellular Signaling 2011, 23(5):837-848
Elife 2017; 6. pii: €21536
Osteoarthritis and Cartilage 2017, 25(9):1522-1530
EMBO Journal 2006, 25(11):2326-2337
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Vyzkumna oblast: Drahy buné&ného signalovani

Téma disertace: Vyvoj mySiho modelu pro p Fesné uré&eni mista, miry a délky RTK/ERK
signalizace

Anotace: Receptorové tyrosin kindzy (RTK) fidi mnozstvi buné&nych procesu od proliferace a
diferenciace aZ po bunéc¢nou vitalitu, migraci a metabolismus. Jednotlivé RTK, napf. z rodin EGFR,
FGFR, Trk ¢&i Eph, jsou aktivovany svymi specifickymi ligandy, vesmés vSechny ale v burice aktivuji
ERK Map kindzovou drahu. Jak burika dokéze odlisit, které receptorova kindza byla aktivovana, a jak
na to ma reagovat, je dnes stale zahadou. Sou¢asny vyzkum naznacuje, Ze mira a trvani aktivace
ERK jsou klicové pro urCeni specifické bunééné odpovédi. Molekularni nastroje, které mame dnes k
dispozici, jsou ale znatné omezené a neumozfiuji pfesné urCeni aktivity ERK realném Case. Napf.
reportér na urCeni ERK aktivity, ktery jsme vyvinuli (Elife 2017; 6. pii: €21536), funguje dobfe v
buné&nych liniich, coz je ale systém, ktery svoji jednoduchosti neodpovida dynamickému vyvoji
béhem embryogeneze. Tématem disertacni prace je vytvofeni vibec prvniho mySiho modelu s
reportérem aktivity ERK signalizace v jednotlivych bunkach rlznych tkani. Ziskany mysi reportérovy
model pomu0ze odhalit ulohu jednotlivych RTK v buné&né migraci, diferenciaci a proliferaci, a k
pochopeni jak aberantni aktivace RTK pfispiva k vzniku a rozvoji rakoviny.

Predbézné cile, kterych mé dizertace doséhnout:
1) Vyvinout mySi model s fluorescenénim reportérem ERK aktivity
2) Oveéfit funkénost a pouzitelnost reportéru v rdznych tkanich béhem embryonélniho vyvoje mysi.

Pocet uchazecu, které lze na dané téma prijmout; 1 - 2

Financovani: Nad ramec standardniho stipendia z MU obvykle student dostava i Uvazek z grantovych
zdroju Skolitele ¢€i z institucionalnich projektd LF a/nebo MU (celkem 20 — 25 000 K&/mésic v zavislosti
na zkusenostech).

Struéné pozadavky na studenta dle stdvajicich poZadavku oborové rady
» Ukoncené magisterské studium buné&tné a molekularni biologie, biochemie nebo podobného
oboru;

» Z&Kkladni znalost modernich molekulérnich biologickych technik
» Dobfe organizovany/a, motivovany/a a zapaleny/a do vyzkumu
» Perfektni znalost anglictiny

DalSi povinnosti a doporuc¢eni: http://www.med.muni.cz/index.php?id=355

Jméno Skolitele: Mgr. Bohumil Fafilek, Ph.D.

Kontakt: tel: +420 549 49 7482, e-mail: fafilek@med.muni.cz

NejlepSi publikace Skolitele: Gastroenterology 2013, 144(2):381-391
Cellular Signaling 2011, 23(5):837-848
Elife 2017; 6. pii: €21536
Osteoarthritis and Cartilage 2017, 25(9):1522-1530
EMBO Journal 2006, 25(11):2326-2337




