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Research area: Cell Signaling

Dissertation topic: Non-canonical signaling of human receptor tyrosine kinases

Summary: At least 54 human receptor tyrosine kinases (RTKs) exist, which respond to
extracellular signals delivered by more than 100 different ligands. As most cells are exposed to
many diverse stimuli at the same time, specific patterns of RTK signaling exist, allowing for
accurate cell response to their environment. Characterization of such patterns is a major
challenge of current biology. An emerging evidence demonstrates that unrelated RTKs interact
and activate (transactivate) each other. These non-canonical interactions may play important role
in RTK signaling, but remain poorly characterized to date. We will perform the most extensive
survey of RTK signal transduction carried-out to date, to unravel all existing transactivations
among known human RTKs. Subsequently, we will define the molecular mechanisms of RTK
transactivation and establish the functional consequences of transactivations for RTK signaling in
cells. Characterization of RTK transactivations will improve basic understanding of RTK function,
and provide novel treatment targets for cancers caused by RTK deregulation.

Aims to be reached in the dissertation:

1. Determine the extent of transactivation among human RTKs

2. Define the molecular mechanisms of RTK transactivation

3. Establish the functional consequences of transactivation for RTK signaling in cells

Number of accepted applicants: 3

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. Pavel Krej €i, Ph.D.

Contact: tel: +420 549 49 5395, e-mail: krejcip@med.muni.cz
http://biology.med.muni.cz/research/research-teams/cell-signalling

Supervisor’s recent articles: Elife 2017;6. pii: e21536
Hum Mol Genet 2016;25:3998-4011.
Hum Mol Genet 2016;25:9-23.
Cell Mol Life Sci 2015;72:2445-59.
J Clin Invest 2012;122:2153-64.
For all articles see: https://www.ncbi.nlm.nih.gov/pubmed/?term=krejci+p
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Success in grant competitions — recently finished or currently ongoing grants:

e 2015-2018 Czech Health Research Council, Identification of novel therapeutic targets in
chronic myeloid leukemia via systematic analysis of BCR-ABL interactome

* 2015-2018 Czech Health Research Council, Identification of novel therapeutic approaches to
achondroplasia via analysis of FGFR3 interaction with adapter protein Frs2

e 2017-2019 Czech Science Foundation, Non-canonical signaling of human receptor tyrosine
kinases

For other grants see http://biology.med.muni.cz/research/grants

International collaborations: Deborah Krakow, University of California, Los Angeles, USA; Kalina
Hristova, J. Hopkins University, Baltimore, USA; Nan Hatch, University of Michigan, Ann Arbor,
USA; Antoni Wiedlocha, Oslo University, Norway; Lars Klimaschewski, Innsbruck University,
Austria
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LEKARSKA BIOLOGIE (CTYRLETE), PREZENCNi DOKTORSKE STUDIUM
BIOLOGICKY USTAV LF MU V BRN E

Vyzkumna oblast: Bunécné signalovani

Téma disertace: Neobvyklé signalni drahy lidskych receptorovych tyr ozinovych kinaz

Anotace: U Clovéka existuje 54 receptorovych tyrozinovych kindz (RTK), které odpovidaji na
extracelularni signdly zprostfedkované vice nez 100 ligandy. ProtoZze kazda burika odpovida na
mnoho rdznych stimuld soucasné, musi existovat specifické intracelularni mechanismy RTK
signalizace, umoznujici bufikdm pfesné reagovat na jejich prostfedi. Detailni charakteristika
téchto mechanizmu je jednou z hlavnich vyzev moderni biologie. Nedavné nalezy demonstruji, Ze
nepfibuzné RTK mohou interagovat a navzajem se aktivovat (transaktivovat). Ackoliv tyto
neobvyklé RTK interakce hraji dulezitou roli v mechanismech RTK funkce v organismu, zUstavaji
dodnes nejméné probadanou oblasti RTK signalizace. Cilem navrhovaného projektu je
identifikace vétSiny existujicich transaktivaci mezi lidskymi RTK. Nasledné definujeme
molekularni mechanismy RTK transaktivaci a stanovime funkéni dasledky transaktivaci pro
signalizaci RTK v bunkéch. Charakterizace RTK transaktivaci prohloubi zakladni chapani RTK
funkce a pfispéje k rozvoji novych terapeutickych postupl pro lé¢bu nadorll zpusobenych
patologickou RTK signalizaci.

PredbéZné cile, kterych mé dizertace dosahnout:

1. Identifikovat existujici transaktivace u vétSiny znamych lidskych RTK
2. Popsat molekularni mechanismy RTK transaktivaci

3. Stanovit funk&ni disledky transaktivace pro RTK signalizaci v burikach

Pocet uchazedu, které Ize na dané téma pfijmout: 3

Financovéani: 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

* Ukonc€ené magisterskeé studium buné&né a molekularni biologie, biochemie nebo podobného
oboru;

e Zakladni znalost modernich molekularné biologickych technik

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

» Perfektni aktivni znalost anglictiny

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

Jméno Skolitele: Mgr. Pavel Krej €i, Ph.D.

Kontakt: tel: +420 549 49 5395, e-mail: krejcip@med.muni.cz
http://biology.med.muni.cz/research/research-teams/cell-signalling
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Nedavné &lanky Skolitele: Elife 2017;6. pii: €21536
Hum Mol Genet 2016;25:3998-4011
Hum Mol Genet 2016;25:9-23
Cell Mol Life Sci 2015;72:2445-59
J Clin Invest 2012;122:2153-64
V3echny &lanky zde: https://www.ncbi.nlm.nih.gov/pubmed/?term=krejci+p

v ™

Uspéch v grantovych soutézich — nedavno dokon&ené nebo probihajici granty:

» 2015-2018 AZzV, Identification of novel therapeutic targets in chronic myeloid leukemia via
systematic analysis of BCR-ABL interactome

» 2015-2018 AZV, lIdentification of novel therapeutic approaches to achondroplasia via
analysis of FGFR3 interaction with adapter protein Frs2

« 2017-2019 GACR, Non-canonical signaling of human receptor tyrosine kinases

Ostatni granty zde: http://biology.med.muni.cz/research/grants

Mezinarodni_spoluprace: Deborah Krakow, University of California, Los Angeles, USA; Kalina
Hristova, J. Hopkins University, Baltimore, USA; Nan Hatch, University of Michigan, Ann Arbor,
USA; Antoni Wiedlocha, Oslo University, Norway; Lars Klimaschewski, Innsbruck University,
Austria




