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Organizace pracoviste
garantujici vas obor — OFIZ

Kde najit informace?
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Informace pro 3tudenty

.-,

Studium Fyziologie a Imunologie " Bt suain
ZiVOéiCha o Magisterské studium

o Doctoral Study
o Erasmus

o Seminéfe

Uplatnéni absolventt OFIZ:

« V klinickych laboratofich humanni i veterinarni mediciny; nadi absolventi ziskavaji komplexnéj§i pripravu pro védeckou praci (metodiky, interpretace a prezentace vysledk
studenti |ékafskych a veterinarnich fakult.

« Jako vedouci laboratofi v biotechnologickych firmach.

« Jako ucitelé fyziologie na Iékafskych, veterinarnich, farmaceutickych a biotechnologickych fakultach, tj. pracovistich, které nejsou primarné orientovany na fyziologii a imur

Fivndirht ale hitn nfedmahe ynmidnii



Oddéleni Fyziologie a Imunologie

Zivocicht

Novinky a pozvanky pro listopad 2019

Mili kolegové a studenti,

vytvofil jsme newsletter Oddéleni fyziologie a imunslogie Fivedichi, jehoZ prostrednicivi
bychom vas radi kaZzdy mésic informovali o novinkéch z oddéleni a pozvali vas na
zajimavé akce.

KdyZ byste méli néjakou zajimavou novinku nebe akci, kterou byste chtéli do pfiétiho
newsletteru piidat, piste na lus@sci.muni.cz. Na stejny email prosim piSte, pokud si
nepfejete tyto zprévy dostavat.

Pozvanka na
habilitaéni pfednasku

Program seminare

6. 1. pfednadky od studentd 2. ro.
Mgr. studia: Gomolkova Regina,
Florian Vojtéch, Kohutek Petr

Zveme vas na habilitaéni pfednéasku
pana MVDr. Martina Angera, CSc.

13. 11.; vyhlasenl soutéZe o nejlepél
prednasku + host Mgr. Jifina
Prochazkové, Ph.D. - Oddéleni
chemie a toxikologie, Vyzkumny lstav
veterindrnino lékafstvi, v. v i.

NAZEV- Confrol Mechanisms of
Chromosome Segregation at the
Onset of Mammalian Development

KDY: 1. 11, 10.00

20. 11.: pfednddky studentl PhD
studia: Mgr. Martina Karasova

KDE: A11/306

Pfednéska je zafazena do progran
27. 11.: hosté: Mgr. Veronika Panské doktorského semindie 8i010
- forenzni expert v odvétvi
kriminalistické biologie a genetiky,
Policie Ceské republily & Mar.
Martina Kohutkova - studium a wyuZiti
lidského mikrobiomu, Medi Pharma

Vision, 5. 1. 0.)

Catch Your Chance:
International
Research Fellowships
2020 in Life Sciences

Seminaf pro studenty viech stupid
studii o mozZnostech stazi v zahraniéi
a jejich financovani.

KDY: 27, 112019, 9:30

KDE: A35/211

Registrace

Aktualné otevirana stipendia pro
pobyty v némecky mluvicich

zemich a Rusku

Pozvanka na KNIME
Workshop

Nase doktorandka Kristina
Gomaryovd s kolegy z Ceitecu
pofadaji jednodenni workshop
zaméfeny na predstaveni analytické
platiormy KNIME a néstrojl, kieré
umoznuji zpracovani a analjzu
objemnych proteomickych dat.

» BEEDF 14,11.2019 | Antisense-mediated Chromatin Regulation by CAROLINE
DEAN, The John Innes Centre, UK
Hosted by $tépanka Vafnacova, Karel Riha

21.11.2019 | Would Gregor Mendel be Alarmed that Designer Babies
Walk Among Us? by GERALD P. SCHATTEN, McGowan Institute for Regenerative
Medicine, USA

Hosted by Martin Anger

28.11.2019 | Integrative Studies of Immune Recognition Complexes by
MIKOLAOS SGOURAKIS, University of California, Santa Cruz, USA

Hosted by Konstantinos Tripsianes

Cilovou skupinou workshopu jsou
studenti a pracovnici, ktefi vyuZivaji
ve svém vyzkumu hmotnostni
spektrometrii a chtéli by porozumét
analyze MS dat nebo si ji sami
provadét.

KDY: 20. 11., 10.00 {dopoledne
teoreticka ¢ast, odpoledne prakticka) |

Life Sciences Seminar Series |

KDE: A35/211

Nobelova cena za fyziologii ¢i medicinu 2019
| Registrace |

Mobelovu cenu za fyziologil & medicinu letos v fijnu ziskall William G. Kaelin Jr., Peter

J. Ratcliffe a Gregg L. Semenza za vyzkum hypoxie a objasnéni toho, jak bufiky vnimaji

ajak se adaptuji na zmény dostupnosti kysliku. Diky tomuto objevu je véda zase o krok
- hliZze k pochopeni viivu hiadiny kysliku na bun&ény metabolismus a fyziologické funkce.

- Blizsi informace |

Program Life Sciences seminare

. 07.11.2019 | RNA-mediated Genome Instability by ANDRES AGUILERA.

University of Sevilla, Spain
Hosted by Lumir Krejti

Prolyl Proteasomal
hydroxylation degradation
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. é 14.11.2019 | Antisense-mediated Chromatin Regulation by CAROLINE
DEAN, The John Innes Centre, UK
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A36/2. p.
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Ustav experimentalni biologie

Oddéleni fyziologie a imunologie Zivo&ichti (OFIZ)

Hleddte tma bakaldtky, diplomky nebo- dizertalky?

Vitézslav Bryja

Mezibunécna komunikace

adresa: Ustav experimentaini biologie, UKB, A36/112

kontakty: bryja@sci. muni.cz

* zkoumani mezibunééné komunikace

- mechanismy a kompenenty signalni drahy Wnt

* Uleha signalizace Wnt v patogenezi chronické lymfocytarni leukémie
a nddord vajedniki

* role extraceluldrnich vackd v mezibunéné komunikaci

- aplikace proteomiky v bun&Zné biologii

Jan Vondracek

Bunéénd a melekuldrni toxikologie

adresa: Oddéleni cytokinetiky, BiofyziksIni dstav AV CR

kontakty: vondracek@ibp.cz; vaculova @ibp.cz

« biclogie Ah receptoru a jeho tloha v regulaci mezibunééné komunikace
a metabolismu

« toxické latky jake karcinogeny a endokrinni disruptory

« metabolismus lipid{ a lipidovd signalizace

+ epigeneticks regulace biotransformaénich enzymi

« mechanismy bun&éné smrti a chemorezistence nadorowych bunék

Karel Soucek

Plasticita a heterogenita nadort

adresa: Oddéleni cytokinetiky, Biofyzikslni dstav AV ER

kontakty: ksoucek@ibp.cz

+ biologie Trop-2 a jeho Gloha v diseminaci a plasticité nadorovych bunék
+ profilovani povrchové exprese proteind u nddorovych subpopulaci

+ identifikace fenotypu bunék iniciujicich metastazy

+ mechanismy chemorezistence a dloha TLR

Ji¥i Pachernik, Jifina Medalova

Kmenové buiiky a bunééné biotechnologie

adresa: Ustav experimentaini biologie, UKB, A36/111

kontakty: jipa@sci.muni.cz; jipro@sci.muni.cz

* biclogie kmenowych bunk myokardu a neurdlnich kmenovych bungk
+ pluripotentni kmenové buriky a kardiomyogeneze

* regulace fenotypu kardiomyocytd

* 3D bioprint myokardu

* neurdini kmenové bufiky a neurogeneze

« analyza biokompatibility arteficidInich materidid pro biomedicinu

Milan Ciz
Nespecifickd imunita
adresa: Oddéleni patofyziologie volnych radikall, Biofyzikalni stav AV &R
kontakty: milanciz@ibp.cz
- epigenetickd regulace funkénich viastnosti myeloidnich bunék
+ antioxidaéni viastnosti télnich tekutin, | pfirodnich latek

a potravnich dopliikd; regulace oxidativnihe stresu
* role extraceluldrnich vackd v komunikaci bunék imunitniho systému
+ myeloperoxidaza jako regulator imunitni odpovédi

Lukas Kubala -

Mechanismy imunitni odpovédi -

adresa: Oddéleni patofyziologie volnych radikalli, BFU AV ER

kontakty: kubalal@ibp.cz

+ mechanismy imunitni regulace (role adenylat cykidz,
hyaluronanu, TLR 2}.)

logie; mykataxiny jako imunomoduldtory

+ mikrofluidni cévni modely

= trombolyza - testovani a design novych trombolytik

« organickd bioelektronika

Martin Vacha

Neuroetologie
adresa: Ustav experimentdini biclogie, UKE, A36[12%
kontakty: vacha@sci muni.cz
« cirkadignni rytmus fivogicht a magnetick pole
« magnetorecepce Zivodichd

+ behaviordlni neurobiologie hmyzu

Marcela Buchtova

Molekuldrni a komparativni morfogeneze

adresa: Laboratof molekuldrni morfogeneze, Ustav Fivafitné fyziologie

a genetiky AV CR

kontakty: buchtova@iach.cz

« bunéiné a molekuldri procesy béhem embryondinine a postnatdinin
vyvoje

+ mezibunééné interakee participujici na zméndch bunééné proliferace
a jejich diferenciace u tvrdych | mékkych tkani béhem vvoje

- molekularni a bunééné mechanismy podilejici se na vzniku rozétépd rud,
patra a dal3ich defektd v kraniofaciaIni oblasti

+ mechanismy wvoje konetin vEetné poruch s nimi souvisejicimi

+ evoluéni aspekty wvoje dentice

Monika Duskovd, Alena Zakovska,

Helena Nejezchlebova

Imunologie obratlovcli a parazitarni infekce

adresa: Ustav experimentdini biologie, UKB, A36/109

kontakty: duskova@mail.muni.cz; alenazak@scimuni.cz;

helanej@sci.muni.cz

+ interakee imunitniho systému savel s riiznymi viivy prostiedi: patogeny,
nanomateridly, nadmérnd zatéZ

~ studium klfStat - jejich wyskyt, Zivotni cyklus, viiv pfirodnich podminek
a repelentil

* identifikace patogennich mikroorganismii v ZivociZnych vzarcich

Pavel Hyrsl

Srovndvaci imunologie, interakce patogen-hostitel

adresa: Ustav experimentélni biologie, UKB, A36/123

kontakty: hyrsl@sci.muni.cz

* vrozend imunita hmyzu a jeji molekulami podstata

« dloha eikosanoidil v imunitnich reakcich hmyzu

= entomopatogenni hlistice a jejich vliv na imunitni reakce hostitele
 bakterie rodu Photorhabdus a viiv jejich produktdi na imunitni systém
- imunclogie ryb a ptak

Pridejte se k ndm
a zapojte se do
Va l
vgzkumngen
projekti
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SEMINAR SERIES AUTUMN 2019

WHERE: Unlverstty Campus, Building AT1, Room 205
WHEN. Every Friday—from 13:00 September - December u\utumn Semester)

The winner of the BioVendor Award for the Spring 2019 Best Presentation will be announced
at the first seminar on the 20* of September.

SEPTEMBER NOVEMBER
20/09/2019 Tomasz Nodzynski The Looped Strive Towards 01/11/2019 Glancario Forte Hippo Mechanosensitive
Unravelling Structure-function Pathway in Development
Developmental and Cell Connections of PIN Auxin KNL sa  Centerfor Transational and Disease
Biology of Plants Group, Carriers ICHC  Medidne, FNUSA-KCRC
CETEC MU
27/09/2019 JanFri New Roles of NFAT Signaling 08/11/2019 Jan Preisler Mass Spectrometry Imaging
in Myeloid Cells - of 3D Cell Aggregates
Au cn  Center for Trarslational Immunosuppression, 7P\ Departmentof Chemistry,
~h Medicine, ANUSA-ICRC Infections and Sepsk "Y:»/' Faculty of Soence

OCTOBER
04/10/2019 Jan Hejétko Signal Integration and
Specificity in Eukaryotes:
Functional Genomics and When the Structure Matters
Proteomics of Plants Group,
CETECMU
11/10/2019  Lukéi Cajdnek Centrioles: Small Organelles
with Big Responsibility
£\ Department of Histology
“m" and Embryology,
o Faculty of Medicine
18/10/2019 Viadimir Rotreld Peculiarity of Genome
Integrity Maintenance
(@) Department of Biclogy, in {Human Pluripotent)
AA Faculty of Medicine Stemn Cells
25/10/2019 Jif Fajkus News in Telomere Biology:
The BException Reveals
Chromatin Molecular New Rules
Complexes Group,
CEECMU

15/11/2019 Martin Anger Challenges of Segregating
Chromosomes in Oocytes
£V Departmentof Histology and Embr
(0 ! andEmbryolagy Facuty rE
- of Medicine
Radek Marek Supramolecular Host-guest
Puzzles in Metallodrug
Departmentof Chemisty,  Research
Faculty of Saence
29/11/2019 Zuzana Koledovd Shaping the Breast:
Mechanisms of Mammary
7OV Departmentof Hstology  Gland Mor, nesis
{ @_' ard Embryology, Faculty o
o ofMedicine
DECEMBER
06/12/2019 Richard Stefl Phosphorylation Regulates
Association of Transcription
Structural Biology Factors with RNA Pol |
of Gene Regulation Group, AT

CEMECMU




Biofyzikalni ustav AV CR

.00 Q. Ustav Zivocisné fyziologie

4’ a genetiky AV CR, v. v. i.

—

OFIZ (UKB)

USTAV BIOLOGIE

OBRATLOVCU

AKADEMIE VED CR




Zajimave moznosti uplatneni

Akademicka kariéra — Ustavy AV CR, univerzity

Kariera v soukromém sektoru — napr. Contipro, Enantis, IVF
Kliniky aj.

Prace v diagnostickych pracovistich nemocnic

Resortni vyzkumné ustavy — VUVEL aj.



Navazujici Mgr. studium

» Experimentalni biologie zivocichu a
Imunologie
— Imunologie
— Fyziologie zivoCichu
— Vyvojova biologie

* Bunecna biologie (Bc. specializace od
2020)



la parta, neformalni atmosfera
a mnoho volnocasovych aktiv
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USTAV EXPERIMENTALNI BIOLOGIE

Oddéleni fyziologie a imunologie Zivocichd

Pracovni skupiny studujici biologii bunky

Jifina ’ Jan Vondracek
Jifi Pachernik ; Vit'a Bryja
Medalova Karel Souéek

Alena Vaculova Hyrslova









USTAV EXPERIMENTALNI BIOLOGIE
Oddéleni fyziologie a imunologie Zivocichd

Laborator bunééné komunikace

http://www.sci.muni.cz/bryjalab/

*EST 2007«

Vit'a Bryja



Laboratory of Cellular Communication

Department of Experimental Biology, Faculty of Science
= OUR TOPIC OUR APPROACHES

Cancer and
many other

regulation
‘gul } diseases

Innovative
medicine

QUESTIONS

Embryonal
development

Homeostasis

ANSWERS

=4 OUR PROJECTS

1) Biochemistry and biology of Dishevelled (DVL) protein 2) Mechanistic understanding of the mammalian planar cell polarity (PCP) pathway
C 10 the t Cell polarization "
Dishevelled (DVL) 1 2 m
; channel- ! s
DVL phosphorylation, subcellular the non Wn/PCP (planar cell pola
conformation o » " and polarity
crack DVL phosphorylation code Casein kinase 1

these machanisms control asymmetric localization of PCP proteins

block motility of migrating cancer cells,

4) Non-canonical Wnt pathway in the Ovarian Cancer

Ovarian cancer i< 1 ancer; these ur
lack of spacific symptoms and screaning markers
a role for the Wnt pathway i1 -t
migration and metastatic potential

3) Role of Wnt signaling in the > & gt o of wmovermes nd antreceliber veok
Chronic Lymphocytic Leukemia (CLL) cles

PCP signaling

b 4 vehicles car-
pathogenesis of Chronic Lymphocytic Leukemia (CLL)
vation of €1 o

rying Wnt ligands and re-
ceptors
Targeting PCP
signal transduction,
Iy viz Innovative Inhibitors
of Casein kinase 1 (CK1).

in vivo
(mouse xenotransplanta-
tion model) 1

development of sfficiant
 CLL cell polarization theraples
and migration a1/ 2 il e o -
munication of €11 ith t

OUR COLLABORATORS =4 OUR ACHIEVEMENTS

haela Gregorov

Europe
¥

Czech Republic/Brno

and many more

Iding (room 11

muni.cz

i.muni.cz/bryjalab




Laboratore pro vyzkum bunék







Karolinska Institutet, Stockholm

I

University Hospital/Masaryk University, Brno Masaryk University, Brno



Komunikace mezi bunkami (signaly)

buriky se museji domluvit co budou délat

(rdst, délit se, ménit se, cestovat/migrovat, usazovat se,
umirat, produkovat, plnit svou funkci,..)

Cell-Cell Communication




Problémy v komunikaci maji zavazné dusledky!

o ‘\‘o’ > ‘;*'.




Cile a nastroje

* molekularni analyza fyziologickych,
vyvojovych a bunécnych procesu, ktere
jsou pod kontrolou ligandu z rodin WNT

* analyza metodami vyvojové, bunecne,
molekularni biologie a proteomiky

 pristup k nejmodernejsim technologiim
(prutokova cytometrie, hmotnostni

spektroskopie, sekvenovani nove
generace, single cell transcriptomics atd.)



Chronic Lymphocytic Leukemia
(CLL)

Chronic = slow and protracted course
ymphocytic = mature B cells affected, clonal expansion
eukernia = malignant disorder

Most common leukemia in Western world
Incidence: 3 patients in population of 100 000 per year
Median age of diagnosis: 65 years

Survival: from several years to decades



Protein expression analysis
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% of Leukemic cells

Vyuziti pro nove lecebné postupy
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Efekt na preziti na mysim modelu

100

24 + [ 0.0052 H‘—HL“ 2GRl
—— CK1 inh.

604

40-

Percent survival

204

0 100 200 300 400
Time (days)



Bohate spoluprace doma a v

zahranici

FN Bohunice, JihoCeska
univerzita, Ustav molekularni
genetiky a Biofyzikalni ustav AV
CR

Max-Planck Institute for Molecular
Geneticks, Berlin

Karolinska Institutet, Stockholm (=
misto, kde se udeluji Nobelovy
ceny)

University of Erlangen, Némecko

National Institute of Health,
Bethesda, USA

University of California a Cedars
Sinai Medical Institute, Los
Angeles, USA




Kvalitni vedecke vysledky

o s P-Arrestin is a necessary component of
Wnt/3-catenin signaling in vitro and in vivo

witdzslaw Bryja*t, Dietrmar Grad?, Alexandra Schambony?, EBrrest & ronzs* ¥, and Sunnar Schute¥

STAT1 and STAT3 do not participate in FGF-mediz
growth arrest in chondrocytes

Pavel Krejci™®*, Lisa Salazar®, Helen S. Goodridge*, Tamara A. Kashiwada®, Matthew J. Schibler®,
Petra Jelinkova, Leslie Michels Thompson® and William R. Wilcox®™

i of E s menil Sty sy Ui, 1137 B, o Rt High molecular weight FGIF2:
the biology of a nuclear growth factor

o Review TRENDS in Pharmacological Scisnces Vol.28 No.10 FUl TR praidad by wirmacinoo diostoom

¥ ScienceDirect
ELSEVIER

. . . K. Chlehova®, V. Bryja™, P. Dvorak™, A, Kozubik™, W, R. Wilcox*! and P. Krejei*™**
The Frizzled family of unconventional

G-protein-coupled receptors EMBO |

reports
Gunnar Schulte! and Vitézslav Bryja®®

! Section of Receptor Biology and Signaling, Department of Physiology and Pharmacclogy, Karolinska Institutet, S-171 77

Stockhelm, Sweden
2|nstitute of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czech Republic

[ ] [ ] L]
#Department of Cytokinetics, Institute of Biophysics, Academy of Sciences of the Czech Republic, Bmo, Czech Republic SCl en tz ZC , ep 0 ’ t

Maolerular HBuclogy of S Cdl
Vol. 20, 924 906, Febranry 1, 2000

The Extracellular Domain of Lrp5/6 Inhibits Noncanonical B_Arrestjn and casein kinase 1/2 define distinct

Wnt Signaling In Vivo ‘ . .

gnating branches of non-canonical WNT signalling pathways
Vitezslav Bryja,**! Emma R. Andersson,*! Alexandra Schambony,*® Milan Esner, ™ . i
Lenka Br_\'jov.i," Kristin K. Biris,® Anita C. Hall,*** Bianca Kraft® Lukas Cajanek," Vitézslav Bryja"2*, Alexandra Schambony®"*, Lukds Cajdnek’, Isabel Dominguez*, Ernest Arenas'
Terry P. Yamaguchi,® Margaret Buckingham, and Emest Arenas* & Gunnar Schulte>**

MOLECULAR AND CELLULAR BloLogy, Jan. 2011, p. 000 Vol. 31, No. 1

0270-7306/11/$12.00  doi:10.1128/MCB.00550-10
Copyright ©@ 2011, American Society for Microbiology. All Rights Reserved.

Mitogen-Activated Protein Kinases Promote WNT/B-Catenin
Signaling via Phosphorylation of LRP6"

Igor Cervenka,'t Joshua Wolf,* Jan Masek,' Pavel Krejci,'** William R. Wilcox,*” Alois Kozubik,'~
Gunnar Schulte® I. Silvio Gutkind,** and Vitézslav Bryja'=*
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