Inovovany sylabus pfedmétu Fyziologie bunéénych systémi

1) UVOD - zakladni principy organizace a funkce Zivoci$né buriky (shrnuti kli¢ovych fakt
jak zaklad pro prednaskovy cyklus);

2) BUNECNE SYSTEMY V PRUBEHU EMBRYONALN{HO VYVOIE | — zékladni principy vyvoje
embrya, hlavni morfogenetické signalni drahy (Hedgehog, Notch, systémy receptorovych
tyrozinkinaz, BMP/TGF signalizace) a pfiklady jimi regulovanych proces(;

3) BUNECNE SYSTEMY V PRUBEHU EMBRYONALN{HO VYVOIE Il - Wnt/beta-kateninova
drdha a draha plandrni bunécné polarity — molekuldrni organizace signalni kaskady a
priklady regulovanych proces(; role pohyblivych a primarnich cilii

4) KMENOVE BUNKY A HIERARCHICKA ORGANIZACE TKANI — definice kmenovych bunék,
embryondlni kmenové buriky — definice, pfiprava, vyuZiti; indukované pluripotentni
kmenové buriky, tkariové kmenové buriky, nika kmenovych bunék, hierarchicka
organizace tkani — stfevni epitel jako modelovy pfiklad, homeostaza stfevni krypty;
pomalu a rychle se obnovujici bunécné populace, organoidy, regenerace tkani a role
kmenovych bunék v tomto procesu

5) MODELOVE BUNECNE SYSTEMY | — vyvoj, architektura a regenerace jater, jatra jako
modelovy ptiklad tkané regenerujici z diferencovanych bunék; jaterni zonace a
regenerace jater;

6) MODELOVE BUNECNE SYSTEMY 1l — krvetvorba, systém krevnich bunék a krvetvorné
organy; principy diferenciace;

7) MODELOVE BUNECNE SYSTEMY IIl — kiiZe, jeji obnova a regenerace; prostata, prsni
epitel jako ptiklady endokrinné regulovanych tkani;

8) BUNECNY METABOLISMUS A TRANSPORT | - hepatocyt a jeho Gloha v metabolismu;
adaptace bunécného metabolismu u proliferujicich a nadorovych bunék; signdlni drahy
fidici bunécny metabolismus; specifické typy bunék a jejich metabolismus;

9) MODELOVE BUNECNE SYSTEMY IV — plice a dychaci cesty — principy vyvoje a
organizace; bunécné typy podilejici se na funkcich dychaciho epitelu; regenerace plicni
tkdné a dychacich cest;

10) SIGNALIZACE A ZPETNE VAZBY - obecné principy, jejich aplikace ve fyziologii;

11) HOMEOSTAZA, ZDRAVI, NEMOC — organismus jako hierarchicky systém,
spoluplsobeni nervové a endokrinni soustavy — pfiklady ovlivnéni bunécénych populaci,
intermediarni metabolismus a jeho jednotlivé slozky — jejich Uloha v regulaci bunéénych
populaci; systémové reakce — stres; chovani bunécnych systému ve stresu a nemoci —
priklady moznych terapeutickych intervenci;



1) INTRODUCTION — basic principles of organization and function of animal cells
(overview of basic facts for the course);

2) CELL SYSTEMS DURING EMBRYOGENESIS | — basic principles of embryonic
development, main morphogenetic signaling pathways (Hedgehog, Notch, receptor
tyrosine kinases, BMP/TGF signaling) and examples of the processes under the control of
these pathways;

3) CELL SYSTEMS DURING EMBRYOGENESIS Il -Wnt/beta-catenin pathway and planar cell
polarity pathway — molecular organization of the signaling cascade and examples of the
regulated processes; role of motile and primary cilia in the tissue organization

4) STEM CELLS AND HIERARCHICAL ORGANIZATION OF TISSUES — stem cell definition,
embryonic stem cells — definition, derivation and possible use; induced pluriopotent
stem cells (iPSCs), tissue stem cells, stem cell niche, hierarchical organization of tissues —
intestinal epithelium as a model example, intestinal crypt homeostasis; rapidly and
slowly renewing cell populations; organoids, tissue regeneration and the role of stem
cells in this process

5) MODEL CELL SYSTEMS | — development, architecture and regeneration of the liver; the
liver as a model system regenerating from differentiated cells; liver zonation and liver
regeneration);

6) MODEL CELL SYSTEMS Il — hematopoiesis, blood cells and hematopoietic organs;
principles of cell differentiation;

7) MODEL CELL SYSTEMS Il — skin, its renewal and regeneration; prostate and breast
epithelium as examples of endocrine-regulated tissues;

8) CELLULAR METABOLISM AND TRANSPORT - hepatocyte and its role in metabolism;
adaptations of cellular metabolism in proliferating and tumor cells; signaling pathways
controlling metabolism; specific cell types and their metabolism;

9) MODEL CELL SYSTEMS IV — lungs and respiratory system — principles of development
and organization; cell types contributintg to functions of respiratory epithelium;
regeneration of lungs and airways; gas transport through cells and organs;

10) SIGNALING AND FEEDBACK — general principles and their application in physiology;

11) HOMEOSTASIS, HEALTH AND DISEASE — organism as a hierarchical system, combined
action of neuronal and endocrine systems — examples of modulations of cell populations,
intermediary metabolism and its components — their role in regulation of cell
populations; systemic reactions — stress; behavior of cell systems in stress and disease —
examples of therapeutic interventions;



