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Wnt signalizace




Dusledky aktivace Wnt signalizace v nervové
soustaveé:

midbrain (Brn4-promotor) cortex (nestin enhancer)

Zechner et al., 2003: Dev. Biol.;258:406-418. Chenn & Walsh, 2002: Science;297:365-369.



Nakanonicka/PCP (Planar cell polarity) draha
zpusobuje defekty v uzavirani nervové trubice
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Centralni dogma molekularni
biologie
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Protilatka
(imunoglobulin)




Metoda 1: Western blotting

prirmany

Western Blot showing
Elot after bands indentified by
Stained gel transfer of proteins specific antibody




Compound Target Concn Activity

PTX Galpha i/o 100 ng/ml \[e]
- Wnt-3a PDBu PKC activator mny No
5 + Wortmannin PI3K 50 nM No
DvI2 =:, LY294002 PI3K 50 uM No
PD98059 MEK1/2 10 uM No
UO126 MEK1/2 10 uM No
Dvi3 =2‘ SB203580 p38 10 uM No
JNKII inhib JNK 6 uM No
ABC = = Genistein PKC 50 uM No
chelerythrine PKC 10 uM No
Ro-31 8220 PKC 1uM No
BIM | PKC 500 nM No
ABC - active B-catenin = -catenin _ K|gl|3|3 Céasr&KSH 120“““'>IA Ez
dephosphorylated on GSK3p target sites Kenpaullone GSK-3 6 UM No
Dvl — Dishevelled — activated by phosphorylation H89 PKA 10 uM No
detected as phosphorylation dependent mobility 8-Br-cAMP cAMP pathway activator 10 yM No
shift 8CPT-2Me-cAMP EPAC activator 30 uM No
< PS-DvI SQ22536 Adenylyl cyclase 100 M No
MDL12330 Adenylyl cyclase 10 uM \[o}
PP2 Src-like 10 uM (\[o]
AG1276 EGFR 10 uM No

ET-18-OCH3 10 uM No

CHAPS | Wnt-3a - -— _
staurosporin Ser/Thr kinases, PKC 2 uM
D4476 (100 pM)
Dvi2 Both and Wnt-5a activate DvI2

and DvI3 via casein kinase 1 (CK1)

Bryja et al., J. Cell Sci., 2007



Metoda 2: Immunoprecipitace

Add Antibody

Against Protein of
kﬂhﬂsl
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Makes Antibody-Protein
Complexes Insoiuble
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B-arrestin vaze Dishevelled

Flag-DviI3 constructs
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Metoda 3. Immunocytochemie




Fluorescencni proteiny
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parr2-GFP

B-arrestin co-localizes with Dvl in the cytoplasm
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Metoda 4: Reporterove eseje —
analyza aktivace promotoru




1. B-arrestin is required for B-catenin
activation in vitro

TopFlash reporter - B-catenin
transcriptional activity

s wt Barr1/2DKO

B-arrestin deficient MEFs
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Is this relevant for Wnt signal transduction in vivo?



Metoda 5: RNA sekvenovani
(RNA Seq)
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Primers are extended Excess nuclectides Fluorophore branches
by one base are washed away are removed

g 8 g8

More nucleotides Excess nucleotides Fluorophore branches
are added are washed away are removed

@A @c ©® Fluorophore

@e DT




RNA sekvenovani — vicedruhoveé
Kultivace mezi druhy

Species-specific sequencing of
human, mouse and mixed ,hand picking” of genes/proteins with the
samples clinically important function in CLL
Data processing - pipeline
designed to separate human and 100
mouse reads 80
Nurse
like cells

Percent survival

Endothelial Migration/invasion 1000 DE’E’::“] W0 4000
cells m B Adhesion Identification of processes controlled

Cytotoxicity by CK1 inhibition in CLL cells as well

; Immunological synapse asin the cells forming the

Bone marrow stromal cells microenvironment




RNA sekvenovani mezi druh

1.CLL primary cells
(human)

-
- B Led & S +

2_Bone marrow
stromal cells
(mouse cel line) l
Species-specific analysis:
Gene expression
Advantages:
Direct cell-oell contact
Immediate bysis of cells in contact
house stromal cells [e.g. M210B4 cell ine) provide

protective signals to CLL cells eguivalent to human

e =g

cell lines.

Reproducibil ity

Library preparation

Species-specific sequencing of human,
mouse and mixed samples

Data processing - Pipeline designed to
separate human and mouse reads and
remove false-detection

Statistical analysis

Further processing and data validation
—e.g. GO terms analysis (biologica
processes) performed by ,,Panther
Classification System” online tool -
Statistical overrepresentation test

MAPK cascade (GO:0000165)
cell proliferation (GO:0008283)
= response to fibroblast growth
signaling pathway (GO:2000052) factor (GO-0071774)
activation (GO:0046649) ERK1 and ERK2 cascade (GO:0070571, sema|:lhcr'n-|: exin s-'gna ing
T 60:0070372,GO:0070373) . pathway (GO0071526)

negative regulation of extrinsic apoptotic regulation of NIK/NF-kappaB
signaling pathway (G0:2001237) cignaling [GO-1501232
cell proliferation (G0O:0008283) rE;pcnsZ ;:c epiderma .grc:-.‘.-'th
cell-cell adhesion [G0:0016337), cell-matrix factor (GO:0070849)
adhesion (G0:0001952) response to transforming growth
regulation of Wnt signaling pathway factor beta (G0:0071559)
(G0:0030111, GO: 0016055, GO:0060828, regulation of cell motility
GO0:0198738, GO:0030178) (60:2000145)
cell motility (G0:0048870) cell adhesion (G0:0030155), cell-
GO:0040011) cell adhesion (GO:0098609)
positive regulation of MAPK cascade regulation of cell migration
(G0:0043410) (G0:0030334)

STAT signaling (G0:0042509, GO:0046427, ‘\
CK1 | GO:0046426) . Activation of CLL cells
3577 S om ‘,. by stroma

)' stroma

‘yul LMo Ag pebueyo jon

Mo

CK1 inh. sensitive
aajisuas ‘yul |30

Mouse reads

rhythmicprocess (GO:0048511)

circadian rhythm (GO:0007623)

extracellular matrix organization (GO:0030198)
extracellularstructure organization (G0O:0043062)
regulation of cell motilty (GO:2000145)

3 |

regulation of cell migration (GO:0030334)
regulation of cell adhesion (G 0:0030155)
regulation of transmembrane receptor protein
serine/threonine kinase signaling pathway
(GO:0090092)

regulation of cellularresponse to transforming
growth factor beta stimulus (GO:1903844)

% BM (\ CK1
stroma




Metody C. 6: Genetické modifikace
bunecnych linii a mysi






CRISPR-Cas9

How the genome editor works

ﬁ.ocell is transfected with a g R N A

DMA plasmad that expresses
both the Casd protein and a : @
sequence of guide RNA : Cas9 identifies the
{gRMA), which matches that - .
of the gene of interest, correspanding FJNAsequEncr—.
: on the host cell's genome,
: and cuts bath strands of DA
L
Cas9 ..
o
Cas9 cuts both PAM 3
the DMNA strand to which the gRNA binds = SSAUSNce
and the opposite strand (see below
right)
______.--""'f !
5 — ' ‘\W\ 3
[ ZRMA * [ |
| : R |
The cell's attempt to repair the B
break effectively sllences the 4
targeted gene by joining the E
cleaved DMA back together, = _
using a process called nan- b | : '3“59' rﬁazrfﬁ a
. i . simple and common
E'E:E’f*‘“‘“ S Double strand break in target DNA ******+-., é ﬁgqum prsiitoin
b pairs called a PAM
0O | [ | | | | | l I | saquence to actually
: - : . ! . bind to target DMNA.
@ | | | | | | | I | | This feature means
: bacteria can prevent
A faulty gene can be Cas9 from chopping
‘corrected” with a replacement upimportant
saprnent of DNA, or a new gene | | | | | | l I | ‘rmernonised
altogether can be introduced, sequences of fareign
If a modified piece of DINA | | | | | | | I | DIMA in their cwn
whiose flanking regions match 7 ganame — by
the target sequence is also ‘ Replacement : ensuring there are
supplied, then there is a good : gene : o PAM sequences
chanca that it will recambire o

in thosa regions.
with the host DMA when the cut

is made, thus introducing a rew

or replacement gene. This ?
e \What next? .
directed repair (HOR). v ™ -




Transgenni mys

Nobelova cena 2007

Mario R. Capecchi,
Martin J. Evans and
Oliver Smithies
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,principles for
introducing specific
gene modifications in
mice by the use of

embryonic stem cells®
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Lrp6 KO embryos display exencephaly....

WT

Lrp6 -/-

#1

...which is rescued by loss of Wnt5a

Incidence of exencephaly
(E10.5)

—

Wnt-5a+/+ | Wnt-5a+/- | Wnt-5a-/-
Lrp6-/- Lrp6 -/- Lrp6 -/-

n=9 n=30 n=7




Metody C. 7: Afinitni purifikace
a hmotnostni spektroskopie



Afinitni purifikace

[ Sreptag [| TEW | HA l:

1) Streptayidin resin Dinding

2) TEV cleavage+
biadin elution

pGlue-Dvi2
pGlue-Dvi3

5) Dipas ion with trypsin,
analyss by LO-#EMS




BiolD — proximity labeling

Labelling radius

Addition of
biotin

Interacting protein
@ Vicinal protein

© Distal protein

® Biotin

o Biotinoyl-5-AMP Cell lysis, protein

extraction and
biotin purification using
Streptavidin
Trypsin
digestion

Relative abundance

m/z < . Non-biotinylated

Mass spectrometry Biotinylated proteins

proteins




Hmotnostni
spektroskopie
(Mass Spec)

Intensity (arbitrary units)

(1) Sample SDS-
fractionation PAGE
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Déekuji za pozornost!

Celogenomove
techniky

Experimentalni
model
Molekularni in vitro - tkafové
mechanismus ~ kultury, in vivo -

~ mys, C. elegans,
Xenopus)

Celoproteomové
techniky -—




