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Research area: Embryonic and Induced Pluripotent Stem Cells

Dissertation topic: Modeling the cardiac progenitor depletion induced h eart failure in
patients suffering Duchenne muscular dystrophy usin g human induced pluripotent stem
cells

Summary: The Duchenne muscullar dystrophy is disease debilitating young male patients
ultimately leading to their death, in majority cases due to the heart failure. Multiple molecular
mechanisms leading to the skeletal and cardiac myocyte defects were identified. These
mechanisms, however, do not seem to be sufficient to explain the delayed onset of the cardiac
failure of the DMD patients. Recently, an impairment of the satellite cells and their depletion has
been indicated in the progressive course of the skeletal muscle deterioration.

Therefore the goal of this project will be to explore the impairment of the progenitors and stem
cells present caused by the lack of dystrophin. Human induced pluripotent stem cells derived
from patients suffering DMD and also human embryonic stem cells carrying mutation in
dystrophin will be used as the experimental model.

Aims to be reached in the dissertation:

» Identification and definition of human myocardium like progenitor cell population during in
vitro differenciation of the WT hPSC into mature cardiomyocytes

» Characterization of the defect of the individual progenitor/stem cells populations derived from
hPSCs carrying dystrophin mutations

Number of accepted applicants: 1

Funding: Beyond standard MU scholarship student usually gets a contract at supervisor’s grants
or institutional projects.

Prerequisites and requirements for applicants and students

» Complete Master’s degree in molecular biology, biochemistry or similar field

» Essential training in a range of molecular biology techniques relevant to basic research

* Well-organised, motivated and passionate about research

* Fluent in English

» Teaching around 100 - 250 hours within standard 4-year studies

* Fellowship abroad (min. 1 month) on a foreign institution or participation in an international
project

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

Supervisor’s name: Mgr. Vladimir Rotrekl, Ph.D.




o Department of Biology

Faculty of Medicine e Masaryk University

Contact: tel: +420 549 49 8002, e-mail: vrotrekl@med.muni.cz,
http://biology.med.muni.cz/research/research-teams/embryonic-and-induced-
pluripotent-stem-cell-research

Supervisor’s best articles: Biosensors and Bioelectronics 2016, 15;85:751-7
Stem Cells Dev. 2014 Oct 15;23(20):2443-54
J Cell Mol Med. 2015 Jul;19(7):1729-34
PLoS One 2016, 11(6):e0158358
Journal of Molecular Recognition 2017, 30(6)

Success in grant competitions — recently finished or currently ongoing grants:

e 2012-2018, Czech Science Foundation, Dynamics and Organization of Chromosomes in the
Cell Cycle and during Differentiation under Normal and Pathological Conditions

» 2013-2015, Czech Science Foundation, Modeling DMD-related dilated cardiomyopathy using
induced pluripotent stem cells-derived cardiomyocytes

Other grants see http://biology.med.muni.cz/research/grants

International cooperation:
Christi A. Walter (UT Texas) - http://uthscsa.edu/csal/faculty/walter.asp
Alain Lacampagne a Albano Meli (Montpelliers, FR) - http://cvscience.aviesan.fr/cv/1594/alain-

lacampagne

Successful PhD graduates and their further fulfilment: 2 successful graduates; 1 postdoc at
Harvard University, USA




P Biologicky ustav
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LEKARSKA BIOLOGIE (CTYRLETE), PREZENCNI DOKTORSKE STUDIUM
BIOLOGICKY USTAV LF MU V BRN E

Vyzkumna oblast: Embryonalni a indukované pluripotentni kmenové buriky

Téma disertace: Modelovani srde €niho selhani u Duchennovy svalové dystrofie,
vyvolaného depleci progenitor G za pomoci lidskych pluripotentnich
kmenovych bun ék

Anotace: Duchennova svalova dystrofie je onemocnéni oslabujici mladé muze, koncici jejich
smrti, ve vétSiné pripadu zplsobenou srde¢nim selhanim. Byly identifikovany mnohocetné
molekularni mechanismy vedouci k defektim kosternich a srde¢nich myocytd. Tyto mechanismy
se vSak nezdaji byt dostate¢né k vysvétleni zpozdéného nastupu srdeéniho selhani u pacientt s
DMD. Nedéavno bylo indikovano poskozeni druzicovych bunék a jejich vyCerpani v postupném
prabéhu zhorSeni kostrového svalstva.

Cilem tohoto projektu bude proto prozkoumat poskozeni pfitomnych progenitor a kmenovych
bunék zplsobeny nedostatkem dystrofinu. Jako experimentalni model budou pouzity lidské
indukované pluripotentni kmenové buriky derivované z pacientd trpicich DMD a také lidské
embryonalni kmenové buriky nesouci mutaci v dystrofinu.

Pifedbézné cile, kterych ma dizertace dosahnout:
» Identifikovat a definovat lidsky myokard jako populaci progenitorovych bunék béhem in vitro
diferenciace WT hPSC do dospélych kardiomyocytu

» Charakterizovat vadu jednotlivych populaci progenitorovych/kmenovych bunék derivovanych
z hPSCs nesoucich dystrofinové mutace

Pocet uchazedu, které Ize na dané téma pfijmout: 1

Financovani: Nad ramec standardniho stipendia z MU obvykle student dostava i UGvazek
z grantovych zdroji Skolitele ¢i z institucionalnich projektd LF a/nebo MU.

Struéné pozadavky na studenta dle stavajicich poZzadavku oborové rady

* Ukoncené magisterské studium molekularni biologie, biochemie nebo podobného oboru

e Zakladni dovednosti vifadé molekularné biologickych technik souvisejicich se zékladnim
vyzkumem

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

» Perfektni aktivni znalost anglictiny

» Pedagogicka ¢innost v rozsahu 100 - 250 hodin za standardni dobu studia 4 roky

» Zahrani¢ni stdz (nejméné 1 mésic) na zahrani¢ni instituci nebo UCast na mezinarodnim
projektu

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

Jméno Skolitele: Mgr. Vladimir Rotrekl, Ph.D.
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Kontakt: tel: +420 549 49 8002, e-mail: vrotrekl@med.muni.cz,
http://biology.med.muni.cz/research/research-teams/embryonic-and-induced-
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NejlepSi publikace Skolitele: Biosensors and Bioelectronics 2016, 15;85:751-7
Stem Cells Dev. 2014 Oct 15;23(20):2443-54
J Cell Mol Med. 2015 Jul;19(7):1729-34
PL0S One 2016, 11(6):e0158358
Journal of Molecular Recognition 2017, 30(6)

Uspé&3nost v projektovych soutézich — nedavné &i soucasné fedené grantové projekty:

« 2012-2018, GACR, Dynamics and Organization of Chromosomes in the Cell Cycle and
during Differentiation under Normal and Pathological Conditions

« 2013-2015, GACR, Modeling DMD-related dilated cardiomyopathy using induced pluripotent
stem cells-derived cardiomyocytes

DalSi granty viz http://biology.med.muni.cz/research/grants

Mezin&rodni spolupréace:
Christi A. Walter (UT Texas) - http://uthscsa.edu/csal/faculty/walter.asp
Alain Lacampagne a Albano Meli (Montpelliers, FR) - http://cvscience.aviesan.fr/cv/1594/alain-

lacampagne

Uspé&3ni absolventi Skolitele a jejich nasledné pdsobeni: Dva Uspésni absolventi, z nichz jeden
nyni postdok na Harvard University, USA




