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Signalni draha Wnt
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V kanonicke Wnt-signani
draze dochazi k aktivaci
transkripce cilovych genu
po akumulaci beta-kateninu
v jadru

V bazalnim stavu je beta-
katenin v cytosolu

degradovan komplexem
roteinu

Pri stimulaci je degradacni
xomplex inaktivovan a beta-
katenin se akumuluje v
cytosolu a prechazi do jadra

E=HIMG




Signalni draha Wnt - NKD1
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+ Gen Nkd1 byl identifikovan v
ChIP-chip experimentu jako
jeden z cilu Wnt signalizace

+ Vaze a inaktivuje protein
JVL a tak moderuje jak
kanonickou Wnt drahu, tak
neta-katenin independetni
signalizaci




Signatura Wnt v tlustem strevu a jatrech

Geny cilené Wnt signalizaci se lisi tkan od tkane:

1. Wnt signatura v tlustem strevu requluje pluripotencnost a proliferaci
zarodecnych bunek [intestinal stem cells]

AXIN2 -obecny cil Wnt signalizace
EPHB2 - marker zarodecnych bunek streva

2. Wnt draha je v jatrech aktivovana jen v nekterych bunkach a reguluje
metabolismus mocoviny

AXINZ2
GLUL - cilovy gen Wnt signalizace v jatrech, glutamin syntetaza

Pro studium aktivity Wnt signalni drahy v jatrech a tlustém

streve jsme pouzili kombinovanou signaturu zalozenou na
genech AXINZ, EPHB2 a GLUL

E=HIMG



Wnt v nadorech

1.Rakovina tlustého streva [CRC]

i. Prevazna vetsina nadort ma mutace v APC a aberantni
signalizace Wnt-signalni drahy je témer pravidlem

ii. Shlukovani dle genu Wnt-signatury ukazalo rozcleneni CRC

nadoru o

2.Hepatocelu

0 jiz znamych trid dle microsatellite instability
arni karcinom [HCC)

. Aberantni Wnt-signalizace je pouze u casti nadoru

li. Souvislost s mutacemi v clenech Wnt signalni drahy




Exprese Nkd1 v prubehu rozvoje CRC

1.Na sadé 55 pacient( Jifi Svec analyzoval expresi NKD1 v
prubehu rozvoje CRC

+ 35 strevnich polypu [hyperplasia a dysplasia)
+ 20 karcinomu
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The Cancer Genome Atlas (TCGA]

Public funded project that aims to catalogue and discover
major cancer-causing genomic alterations to create a
comprehensive “atlas” of cancer genomic profiles. So far, TCGA
researchers have analysed large cohorts of over 30 human
tumours

1. sekvenacni data
2. expresni data
3. metylacni data

4. klinicka data
5. ...

Tomczak et al. [2015] Contemporary Oncology. 19(1A):AG8-A77.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4322527/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4322527/

Principal component 2

Wnt-signatura v nadorech tlusteho streva
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Principal component 2

Wnt-signatura v nadorech tlusteho streva
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Wnt-signatura v nadorech tlusteho streva

1.Microsatelitni nestahilita
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Wnt-signatura v nadorech tlusteho streva
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Wnt signatura v HCC - vlastni data
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Wnt signatura v HCC - vlastni data
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Wnt signatura v HCC - vlastni data
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Wnt signatura v HCC - vlastni data
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-| _
FO - fibroza
F1 - cirrhoza

zdrava jatra

C - karcinom

MG



Wnt signatura v HCC - vlastni data
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Wnt signatura v HCC - vlastni data

Log of relative mRNA abundance
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Wnt signatura v mutace v beta kateninu
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Wnt signatura v mutace v beta kateninu
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Exprese Nkd1l v HCC - TCGA data
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Exprese Nkdl v HCC - TCGA data
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Exprese Nkdl v HCC - TCGA data
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Exprese Nkdl v HCC - TCGA data
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Souvislost exprese Nkd1l s mutacemi ve

Wnt-signalni draze
" s Mclust
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Souvislost exprese Nkd1l s mutacemi ve

Wnt-signalni draze

" Mutace Wnt drahy
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CpG ostrovy a pobrezi

CATTC CCTTCTCTCC AGGTGG TGGGA
GGTGTTTTGCT GGTTCTGTAAGAATAGGCCAGG
CAGCTTCC GGATG CTCATCCCCTCT G
GGTTC CTCCCAC Cc T GC GTT
C CCTG AGATGTTTTC A GACAATGATTC
CACTCT G CCTCCCATGTTGATCCCAGCTCCT
CTG GG TCAGGACCCCTGGGCCC CCC

CTCCACTCAGTCAATCTTTTGTCCC  TATAAGG

GATTAT GGGTGGCTGGGGG GCTGATTC A
AATGCCCTTGGGGGTCACC GGAGGGAACTC
GGCTC GCTTTGGCCAGCC CACCCCTGGT
TGAGC GCC AGGGCCACCAGGGGG CT

ATGTTCCTGCAGCCCCC CAGCAGCCCCACTCC
C GCTCACCCTA ATTGGCTGGC CCC AG
CTCTGTGCTGTGATTGGTCACAGCC TGTC T

GG C GGG GATA AGGTGA CA
GAGGCCCAGCT GGG GTGTCC C G
ACTG GG GAGTTT AGGGC AAG

GGGCAGTGTGA GCAG GTCCTGGGAGG C
Cc T GAGCAGCTCCC TCCTC CA
GC TCAC C GC T C CCCTGGCC
TCC CACT CACTCCTGTC C CCCAC
CCCACCTCCCACCT ATG GTGC GGCTGC
TG TGATGGGGCTG GAG G CCCTG G

CpG ostrovy

i.obvykle jsou asociovany s promotorovymi oblastmi

silencingem

CTCTTAGTTTTGGGTGCATTTGTCTGGTCTTCCAAA
CTAGATTGAAAGCTCTGAAAAAAAAAACTATCTTGT
GTTTCTATCTGTTGAGCTCATAGTAGGTATCCAGGA
AGTAGTAGGGTTGACTGCATTGATTTGGGACTACAC
TGGGAGTTTTCTT CCATCTCCCTTTAGTTTTCCT
TTITTITTCTITCTTITCTITTICTIT I TTITCTI T I ITTTT
TTGAGATGT TCTTGCTCAGTCCCCCAGGCTGGA
GTGCAGTGGTG ATCTTGGCTCACTGTAGCCTCC
ACCTCCCAGGTTCAAGCAATTCTACTGCCTTAGCCT
CC AGTAGCTGGGATTACAAGCACC CCACCAT
TCCTGGCTAATTTTTTTTTTTGTATTTTTAGTTGAGA
CAGGGTTTCACCATGTTGGTGATGCTGGTCTCAGA
CTCCTGGGGCCTAG ATCCCCCTGCCTCAGCCT
CCCAGAGTGTTAGGATTACAGGCATGAGCCACTGT
ACC GCCTCTCTCCAGTTTCCAGTTGGAATCCAA
GGGAAGTAAGTTTAAGATAAAGTTA  ATTTTGAAAT
CTTTGGATTCAGAAGAATTTGTCACCTTTAACACCT
AGAGTTGAA  TTCATACCTGGAGAGCCTTAACATT
AAGCCCTAGCCAGCCTCCAGCAAGTGGACATTGGT
CAGGTTTGGCAGGATT TCCCCTGAAGTGGACT
GAGAGCCACACCCTGGCCTGTCACCATACCCATCC
CCTATCCTTAGTGAAGCAAAACTCCTTTGTTCCCTT
CTCCTTCTCCTAGTGACAGGAAATATTGTGATCCTA
AAGAATGAAAATAGCTTGTCACCT  TGGCCTCAG

CG dinukleotidy jsou vyrazne podreprezentovany v lidskem
‘eukaryotickem] genomu

ii.metylace cytosinu v CpG ostruvcich souvisi s genovym

Irizarry et al. Nat Genet. 2009 41(2]:178 & wiki




CpG ostrovy a pobrezi
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1.CpG shores [pobrezi) - 2kb okolo ostruvku
2.CpG shelves [selty] - dalsich 2kb okolo pobrezi

3.Souvislost mezi metylaci CpG pobrezi a expresi genu je jeste
silngjsi

E=HIMG

Irizarry et al. Nat Genet. 2009 41(2]:17/8
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Shrnuti

1.Mutace v genech Wnt-signalni drahy vedou ke vzniku
carcinomu tlusteho streva

2.Mira aktivace souvisi s podtridou CRC

3.U

nadoru jater neni zadne konsensualni tfrideni do podtrid

\"v4

4.My jsme pozorovali podtfidu nadoru s vyrazne aktivovanou
Wnt-signalni drahou

59.Navic jsme pouzili zpetnovazebni clen Wnt signalizace, NKD1,

b.U

M
-/

jako marker aktivace drahy

kazali jsme, ze aktivace tohoto genu je korelovana s metylaci

0G pobrezi v jeho tretim exonu

E=HIMG



Podekovani

Vladimir Korinek

Stancikova J., Krausova M., Fafilek B., Neroldova M., Dobes J.,
Horazna M., Janeckova L., Vojtechova M.

3. léekarska fakulta Univerzita Karlova v Praze, Praha

Jifi Svec

Institut klinicke a experimentalni mediciny, Praha
Martin Oliverius, Milan Jirsa




Dekuji za pozornost!

MG



