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Laboratore pro vyzkum bunék
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Co jsou kmenové burky?

- bunky schopné vlastni obnovy (sebeobnova)
- buriky schopné ddvat vznik jinym typtm bunék
(schopnost diferenciace / rozriziovani)
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Mechanismy slouzici k zachovani kmenovych bunék v organismu.

a. Drosophila ovary
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Transmembranoveé helixy

ABC transporteéery (ATP-binding casette) N

Mgr. Jirina Medalova, Ph.D.
jipro@sci.muni.cz
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Doména pro vazbu

ATP a substratu cytoplazma

Transmembranové pumpy zavislé na ATP

« Exportuji metabolity bunék (nejCastéjsi vyskyt jatra, ledviny, stfevo, krevni
bunky...)

 Brani vniknuti toxickych latek do bunék (krevné mozkova bariéra, kmenoveé
bunky...)

Patologicky vyskyt
nadmeérné mnozstvi ABC transportért na bunkach
 Multilékova rezistence rakovinnych bunék (ABC B1, ABC C1, BCRP)

nedostateéné mnoZzstvi ABC transportéru nebo jejich Spatna funkce
» 16 dédicnych onemocnéni vedoucich ke kumulaci metabolitu uvnitf bunék
* Neurodegenerativni onemocneni

http://www.itgb.unl.pt/labs/protein-modelling/activities/abc-transporters



Bézici projekty

* Rezistence melanomu zpUsobena MDR5

» Analyza vazebného mista STAT3
v MDR1 enhanceosomu
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e Vliv zakladnich kinazovych kaskad (p38)

na transkripci ABC transportéru

v nadorovych a ES burikach
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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!

JHT 1. W




Cile a nastroje

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

* analyza metodami vyvojove, bunecne,
molekularni biologie a proteomiky
 pristup k nejmodernejsim technologiim

(prutokova cytometrie, hmotnostni
spektroskopie, DNA microarrays atd.)
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Chronic Lymphocytic Leukemia
(CLL)

Chronic = slow and protracted course
ymphocytic = mature B cells affected, clonal expansion
sukemia = 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
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% of Leukemic cells

Treatment and sampling

Drug | Drug Il Drug lll
12 1.2 1.2
SN 100 At s v 100 \I/{_LL . —] 100
> > >
3 | <| |2 < 3 <
i Q £ ] £ o
c o7 g = 07 g c 07 g
'-% 505 % : 50 é % 50 é
5 2| |5 = |2 S
= w - 2o ECs=2.44 UM 2 02 =
‘ EC5, =72.09 uM : 50 = 2.44 p - EC;, = 565.82 yM
0 50 100 o 0 20 40 v 0 50 100 0
concentration [puM] concentration [UM] concentration[uM]
CLL% vs Age
80+
2
e L g
L 2
60- 5 p/
] X ;va -0-:-0-
|
40 Lo VV:V 4
# s A ?""‘ *e o ®
A LY LR AL CK1 inh. 7 t (morfhs)
201 22 R vV
Aasr vV
A A b r
A Start of End of 2 month
0-— ' ' ' ' Birth  treatment treatment follow up
o o o o o
o &S A PR g



Percent survival

100

Survival

80~

604

40-

204

xx [ 0.0052 HLI’L.N

== CTRL
—— CK1 inh.

100 200 300
Time (days)

400



Kvalitni vedeckeé vysledky

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

vitszslaw Bryja*t, Dietmar Grad?, Alkeoandra Schambony?, Ermest &renes ¥ and Sunnar Schule¥

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 Eroeromaia By Masayh Uncesiy, 61157 B, Caocn i High molecular weight FGF2:
the biology of a nuclear growth factor

F Review TRENDS in Pharmacological Sciences Vol.28 No.10 FUlTa: ravdod by winrachresdioctoom

y ScienceDirect
ELSEVIER

. . . K. Chlebova®, 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 Pharmacology, Karclinska Institutet, $-171 77
Stockholm, Sweden
2Institute of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czech Republic
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? Department of Cytokinetics, Institute of Biophysics, Academy of Sciences of the Czech Republic, Bmo, Czech Republic SCl en tz ZC , ep 0 ’ t

Maolecular Hiclogy of e Cdl
Vol. 20, 924 906, Febranry 1, 2000

The Extracellular Domain of Lrp5/6 Inhibits Noncanonical B_Arrestin and casein kinase 1/2 define distinct
PR S vaings . ¥ion branches of non-canonical WNT signalling pathways
Vitezslav Bryja,"*! Emma R. Andersson,*! Alexandra Schambon{,”' Milan Esner, ™

Lenka Bryim;"" Kristin K. Biris,* Anita C. Hall,*** Bianca 5 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 BIOLOGY, 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"

> . =0 v . ;. .13 e . 5 . .,
Igor Cervenka,'t Joshua Wolf, > Jan Masek,'t Pavel Krejci,"** William R. Wilcox,*” Alois Kozubik,'*
Gunnar Schulte.® J. Silvio Gutkind,” and Vitézslav Bryja'-*
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Skvela parta a mnoho
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Marcela Buchtova




Laborator molekularni
morfogeneze ¥ /
. "

- buneécné a molekularni procesy behem
embryonalniho a postnatalniho vyvoje

- zmény bunécné proliferace, apoptozy a
diferenciace bunék tvrdych i mékkych tkani

- studium mechanismu vyvoje koncetin a
kraniofacialnich struktur a poruch
S nimi souvisejicich




Hlavni oblasti studia

Kraniofacialni morfogeneze

- studium regulaci podilejicich se na stanoveni identity obliCejovych
prominenci

- klonovani novych transkripcnich faktort a studium jejich genové

exprese
- jejich zaCleneni do signalnich drah
- funkéni studie kandidatnich genu




Hlavni oblasti studia

Vyvojové procesy podilejici se na vzniku rozstépu rta a patra

- odhaleni molekularnich a bunécnych
mechanizmu podilejicich se na vzniku
defektu v kraniofacialni oblasti

- pozornost je vénovana zejmeéna
interakcim mezi jednotlivymi
obliCejovymi prominencemi a sledovani
morfologickych a molekularnich
parametrd po experimentalnim ovlivnéni
u modelovych druhu




Hlavni oblasti studia

Odontogeneze

- vyvoj nahradni dentice

- studium mechanizmu degradace
zubni listy

- evolucni aspekty vyvoje dentice

- interakce zubU s podkladovou
kosti

- apoptotickeé procesy behem
odontogeneze

ProC savci (vCetné Clovéka) mohou iniciovat maximalné dvé generace
zubu?

- porovnani rozdilt ve vyvoji monofyodontni, difyodontni a polyfyodontni
dentice



Migration of cells - labeled by Dil

DAY 4

DAY 0



http://jokes4all.net/funpics/random/funpic.html

17 - maxila
2 - premaxila
6 - palatrova kost
6-10 - pterygoid
18-19 - mandibula



Hlavni oblasti studia

Morfogeneze koncetin

- rany vyvoj koncetin:
anterio-posteriorni modelovani
skeletu, digitalizace

- chondrogeneze a osteogeneze
(endochondralni kosti) —
bunécné a molekularni
procesy: nove molekuly
podilejici se na diferenciaci
bunék (c-Myb, Evi-1, ..)

- priciny vzniku vyvojovych
defektu
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control FGF2 [100 ng/ml] AZD4547 [0.5 uM] + FGF2 [100 ng/ml] AZD4547 [0.5 pM)
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Hlavni oblasti
studia

Komparativni morfogeneze s vyuzitim Sirokého spektra modelovych druhu:
- savci (mys, prase, kralik, osmak)
- ptaci (kur)
- plazi (krajta, chiestySovec, anolis, chameleon)




""" Vyuzivane
metody

- aplikace morfogenu do embryi
-morfologické analyzy

- mikromasy, ,slice” kultury, organové kultury

- tkanoveé rekombinace

- In situ hybridizace

- PCR, QPCR

- PCRArrays, microarrays
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Aktivace Wnt drahy ve vyvijejici se mozkové trubici:

cortex (nestin enhancer)

Exencefalie (neuzavrena
mozkova trubice

Chenn & Walsh, 2002: Science;297:365-369.



Dekujeme za pozornost!
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In vivo "homing” assay using NOD/SCID

gammacC-/- mice

Inhibitors

Blocking/activating Abs

Controls (DMSO, IgG,...) ) Collect organs
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Mechanismus vyvoje koncetin
a molekularni priciny vzniku poruch
formovani jejich skeletu




- studium mechanismu
embryonalniho vyvoje a
poruch s nimi souvisejicich

- kraniofacialni struktury,
koncetiny

- modeloveé organismy: mys,
prase, kure, krajta, chameleon




- sledovani vliv nékolika riznych
inhibitortl FGF signalizace
- NF449, PD161570 a PD173074

Studium mechanismu pusobeni a
funkce FGF drahy




