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Research area: Cell Signaling

Dissertation topic: Regulation of primary cilia by cellular kinases

Summary: Nearly every human cell possesses single primary cilium, a microtubule-based
organelle projecting from its plasma membrane. Properly functioning cilia are indispensable for
(1) precise formation of structures during the embryonic development and (2) healthy
homeostasis of the mature tissues. Deregulation of cilia function leads to developmental
syndromes, systemic diseases or cancer, collectively called ciliopathies. The function of cilia is
tightly coupled with multiple cellular signaling pathways, yet the precise molecular mechanisms
governing this cross-talk are poorly understood. Here we aim to study the function of selected
cellular kinases in the regulation of cilia, both during the healthy development and in the disease
progression. Understanding these mechanisms would allow for better treatment options for the
ciliopathy patients.

Aims to be reached in the dissertation:

1. Describe the effect of selected kinases on cilia formation.

2. Determine the functional consequences of disrupted cilia.

3. Define the molecular mechanisms of the kinase-cilia interaction.

Number of accepted applicants: 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. Michaela Kunova Bosakova, Ph.D.

Contact: tel.: +420 549 49 8406, e-mail: bosakovam@med.muni.cz

Supervisor’s recent articles: Hum Mol Genet. 2018 Jan 17. doi: 10.1093/hmg/ddy031.
Elife 2017;6. pii: e21536
Stem Cells. 2017;35:2050-2059.
Hum Mol Genet 2016;25:3998-4011.

For all articles see: https://orcid.org/0000-0002-7627-0344

International collaborations: Deborah Krakow, University of California, Los Angeles, USA; Antoni
Wiedlocha, Oslo University, Norway; Hyuk Wan Ko, Dongguk University, Seoul, South Korea;
Gert Jansen, Erasmus MC, Rotterdam, Netherlands
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Vyzkumna oblast: Buné&éné signalovani

Téma disertace: Regulace priméarniho cilia bun &énymi kindzami

Anotace: Témér kazda burika lidského téla ma na svém povrchu vysoce specializovanou bunéénou
organelu, primarni cilium. Spravné funguijici cilia jsou nezbytné pro (1) precizni tvorbu struktur béhem
embryonalniho vyvoje a (2) homeostazu jiz existujicich tkani. Deregulace funkci cilia vede k rozvoji
vyvojovych syndromu, systémovych onemocnéni a nador(. Tato onemocnéni souhrnné nazyvame
ciliopatie. Funkce cilia je spjata s mnoha bunécnymi signalizaénimi drahami, avdak molekularnim
mechanismum, které tuto interakci doprovézeji, rozumime jen velmi malo. Cilem této prace je studium
funkce vybranych bunéénych kinaz v regulaci cilia a to béhem zdravého vyvoje a pfi vzniku patologie.
Pochopeni molekularnich principl interakce kinaz s ciliem mize vyznamné pomoci v 1é¢bé ciliopatii.

Predbézné cile, kterych mé dizertace dosdhnout:

1. Popsat efekt vybranych kindz na tvorbu cilia

2. Identifikovat buné&cné procesy ovlivnéné v dusledku narusené tvorby cilia
3. Definovat molekularni mechanismy interakce kinazy s ciliem

Pocet uchazecu, které Ize na dané téma prijmout: 2

Financovani: Standardni stipendium z MU a navic smlouvu na grantu Skolitele nebo na
institucionalnich projektech (celkem 20 — 25 000 K&/mésic v zavislosti na zkuSenostech).

Struéné pozadavky na studenta dle stavajicich poZzadavku oborové rady

* Ukoncené magisterské studium bunéné a molekularni biologie, biochemie nebo podobného oboru
e Zakladni znalost modernich molekularnich biologickych technik

» Dobfe organizovany/a, motivovany/a a zapaleny/a pro védu

» Perfektni znalost angli¢tiny

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

Jméno Skolitele: Mgr. Michaela Kunovéa Bosékova, Ph.D.

Kontakt: tel: +420 549 49 8406, e-mail: bosakovam@med.muni.cz

Nedéavné &lanky Skolitele: Hum Mol Genet. 2018 Jan 17. doi: 10.1093/hmg/ddy031.
Elife 2017;6. pii: €21536
Stem Cells. 2017;35:2050-2059.
Hum Mol Genet 2016;25:3998-4011.

For all articles see: https://orcid.org/0000-0002-7627-0344

Mezinarodni spoluprace:

Deborah Krakow, University of California, Los Angeles, USA; Antoni Wiedlocha, Oslo University,
Norway; Hyuk Wan Ko, Dongguk University, Seoul, South Korea; Gert Jansen, Erasmus MC,
Rotterdam, Netherlands




