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UKM Haufigkeit von Weichgewebstumoren in unserem Regi

e (in 2014 n=841)

331 GIST

45 DDLS

20 Desmoide

5IFP

7 IMT

23 Karzinome (z.t. sarkomatoid)
40 Undiffernzierte Sarkome
18 Synovialsarkome

16 Leiomyosarkome

16 SFT

13 Myxoide Liposarkome
10 Leiomyome

10 Spindelzelllipome

24 Myxofibrosarkome

6 Rhabdomyosarkome

28 Ewing Sarkome

4 Karposi-Sarkome

2 maligner KZT

Andere

ONEOCNOREOEONEENENN

n (2014) =841
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Welche Rolle spielt der Pathologe fur
Patienten mitDesmoidfibromatose

Seite 3 | 13. Oktober 2020|Desmoide| Eva Wardelmann



Seite 4

UKM Begriffsklarung

111111111111111111

w Fibromatose

w Desmoid

w Desmoidfiboromatose

w Superfizielld~ibromatose
w MorbusDupuytren

w MorbusLedderhose

w X
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Morphologische Ahnlichkeit zu gastrointestinalen

Stromatumoren(GIST)
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UKM
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KM Wichtige Differentialdiagnosen

Dedlifferenziertes  Liposarkom

MDM2/CDK4Uberexpressionf Amplifikation

GIST (spindelzellig )

KIT+; CD34+; DOG-1+;

Typischweise mit der Lamina muscularis propria des tubularen Gl Trakts ver-
Bunden, wolbt sich oft ins Mesenterium oder die Bauchhdhle vor
Retroperitoneale  Fibrose (Morbus Ormond)

Hyalinisiertes Kollagen

Lymphoplasmocytares Entzidnungsinfiltrat, IgG4-positive Plasmazellen

Keine nukleare 3-Cateninexpression

Huss, S. et aHistopathology2013
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Mutationsanalyse bdbesmoidfioromatose
Technische Aspekte:

ldentifizierung und Quantifizierung
des Tumorzellgehalts auf dem Objekttrag

Entparaffinierung
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KM Mutationsanalyse
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%KM SangetfSequenzierung jahrelanger
Goldstandard

Miinster
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SangetSequenzierung

A c.95A > G D c.133T>C
p.D32G p.S45P
T ¢ T|ras|leTalea AT a1l & A AC cheale cr|leeT|rer|eT &
T cT|TAc|cTGlg ac|T cT|laga A Ac cheale B 1]l g1l eT|ET &

|

B c.121A> G
p.T41A

E c.134C>T
p.S45F

AC ek eAs e TeeT|r enjeT @ A e eneale ¢ Tloer|r ex]ers

ac cacalac TlceT|T eTleT @ ACCACAle ¢ T|[ceT|T TT|cTae@
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;UKM NextgenerationsequencingNGS
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1st Generation Sequencing . —

T e — — > — )

Simultaneous Simultaneous
DNA population amplification sequencing of the
amplicon population

Next Generation Sequencing

DNA population

— =
I E— 4

_ﬂ,é";{’ N

—_— ¥

Adaptor ligation clonal amplification Parallel sequencing of

(Library) of single molecules the amplicon clones
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UKM Vortelle desnextgenerationsequencing
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Awenig DNA Gehalt erforderlich
Asimultane Analyse vieler Gene gleichzeitig
AMenge der mutierten DNA kann quantifiziert werden

Akleine Mengen von Subklonen kénnen nachgewiesen werde
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= Next Generatiorsequencing Workflow
- GeneRead DNAseq : | Hl\ill?segq+ H

lon Torrent

PGM
Panel Workflow
@ % i “’- - - -‘)
@ . 1; "-"T*\_, ‘—-M
l Isolate genomic DNA “m
'|'|'|'|ul'l'l—'l'l'Hl'l'l'ﬁ"l'luﬂl'l' Roche Roche
GS FLX 454 Junior
Gene of interest l
N N
IIIIIIIIIIIIIIIIIIIIIIIIII'IIIllllllllllllll'lIIII
~— < ~
l Perform multiplex Seite 18
PCR-based targeted
enrichment

Pool amplicons

MiSeq - lllumina

|
[]

l Prepare library
L]

}

One library
per sample
Sequence
Any NGS platform >
l Analyze
Detect mutations that matter
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% R-Cateninin der Zelle
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Miinster ’ mrmon DEGRADATION
\ 4 13-Catenin # 4 ’ ‘ ‘”
SN Ny

Funktionen:

A

o Too T I

ADHERENS =0 e—

JUNCTIONS
E-cadherin

DESTRUCTION
COMPLEX

Hi-Catenin
} Ji-Catenin §

Duale Rolle in der Entwicklung D RUR—
Signalweitergabe unstruktu- e Nuclear IMPORT oW CENTROSOME
- " translocation
relle Entwicklung der Korper B! | Ii-Catenint | o
achse EXPORT ‘ “
Gewebshomeostase — I e—
Zellerneuerung s ; Mi!/ N
Regeneration AT €
X -~ [—§ TR r—’
Transcription Transcription
TCF/p-catenin transcription TCF-independent
Canonical Wnt signalling transcription
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"™ Physiologischer Abbau

Zellmembran

APC

b-Catenin

LERNONTA

1 Phosphorylierung

b-Catenin

Ubiquitinierung

b-Catenin

1 Abbau
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Der [3Cateninspiegalind die Lokalisation in der Zelle sind variabel

Mutationsbedingte
Hemmung des Abbaus

APC
b-Catenin
mut

b-Catenin
stabilisierung

_Uberexpression

b-Catenin _
. walct von Zielgenen

Courtesyof Arend Koch
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3-Catenin
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Posttranslationaless ..
Regulierung von

SITES
$33, 837

T41

T112
T120

S191
S246
T393
$552
$605
S675

S675

$23, 829

(?) (in Drosophila)

S764, S802, S827
(sites not in vertebrates)
Y654

Y142

Y86, Y654
Y333

Y489
Y654, Y670

K19

K666, K671
K49

K345

@

JNK2
Cdks

Akt, PKA
JNK2

PAK

(p21 activ. kinase)
CK2(?)

Hipk, HipK2

NLK

Src

Fer/Fyn; Met
Ber-Abl, Abl

Sre

(EGFR mediated)
Abl

Met (2)

SCF ubiquitin
ligase

Siah-1
cep

p300

O-GIcNAc
transferase

FUNCTION (enhancement of)
Degradation, provides sites for B-TrCP

Degradation, phosporylation relay site
Degradation, priming for GSK3
Adhesion, promotes a-catenin binding
Inhibition of signalling by immobilization
of -catenin in trans-Golgi

Nuclear translocation

Inhibition of APC binding (via Pin 1)
Signalling, promotes stability

Signalling

Nuclear translocation

Signalling, enhancement of CBP binding

Signalling, promoting stability and
transcription

Stability (?)

Promoting stability of Armadillo
(opposite in other system reported)
Connecting Armadillo-E-cadherin
complex with Wnt/PCP pathway

Signalling, reduces cadherin binding
allows TBP binding

Signalling, reduces a-catenin binding

Signalling, stabilizing 3-catenin
Signalling, promotes nuclear function in
response to EGF (Wnt independent)
Signalling, disrupts binding to N-cadherin
Signalling, HFG-mediated release

from membrane

Degradation

Degradation, block of signalling

Signalling, enhancement of target
specific B-catenin transcription (c-myc)

Signalling, increases binding of TCF,
reduces binding to AR

Reduces nuclear localization

Valentaet al. EMBO J 2012

PKA
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MODIFICATIO!
Ser/Thr
phosphorylatig
T120
S191
S246
T393
$552
S605
MODIFICATION
Ser/Thr

Y654

Y142

Y86, Y654
Y333

Y489
Y654, Y670

Ubiquitylation K19
K666, K671
Acetylation K49

K345

Glycosylation ?)
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Akt

ENZYME FUNCTION (enhancement of)
GSK3 Degradation, provides sites for 3-TrCP
GSK3 Degradation, phosporylation relay site
CK1 Degradation, pnming for GSK3
CK2 Adhesion, promotes «-catenin binding
PKD1 Inhibition of signalling by immobilization
of §-catenin in trans-Golgi
JNK2 Nuclear translocation
Cdk5 Inhibition of APC binding (via Pin 1)
CK2 Signalling, promotes stability
Akt, PKA Signalling
JNK2 Nuclear translocation
FUNCTION (enhancement of)
Degradation, provides sites for -TrCP

Degradation, phosporylation relay site
Degradation, priming for GSK3

Src
Fer/Fyn; Met
Ber-Abl, Abl

Src

(EGFR mediated)
Abl

Met (?)

SCF ubiquitin
ligase

Siah-1

cBP

pP300

O-GlcNAC
transferase

Signalling, reduces cadherin binding
allows TBP binding

Signalling, reduces u-catenin binding

Signalling, stabilizing [§-catenin

Signalling, promotes nuclear function in
response to EGF (Wnt independent)

Signalling, disrupts binding to N-cadherin

Signalling, HFG-mediated release
from membrane

Degradation

Degradation, block of signalling

Signalling, enhancement of target
specific 3-catenin transcription (c-myc)

Signalling, increases binding of TCF,
reduces binding to AR

Reduces nuclear localization

4 B:

PKA
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b-Cateninphosphorylierungsstellen

29 33 37 41 45

codon 20- AAVSHWQQQ SYLD SGIH SGAT T TAP SLSGKGNPEEEDVDTS - 60 Aminoacidsequence

ttt ot

phosphorylatiorsites

Exon 1Exon 2 Intron 2
166 by 161 by 448 bp

Exon 4
254 bp

Exon 5

T CT  Wildtype
T mutantsequence

il

Point mutation in codon45 (Ser45Pro)

13. Oktober 2020|Desmoide| Eva Wardelmann

... DNAsequence

Courtesyof Arend Koch



f

— B-Catenin (CTNNBT) mutations and clinicopathological
UKM features of mesenteric desmoid-type fibromatosis

Universitdtsklinikum
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Table 1. Baseline characteristics of patients in our cohort

Localization n Tumour size (mm) Age at onset (years) Sex (male/female)
Desmoid-type fibromatosis 84 106 (20-300) 44.9 (8-87) 37/47

Extra-abdominal 13 73 (25-140) 33.0 (8-77) 5/8

Abdominal wall 15 120 (30-300) 35.5 (19-64) 1/14

Mesenteric 56 109 (20-220) 50.0 (17-87) 31/25
Retroperitoneal fibrosis 11 49 (15-82) 52.9 (29-80) 5/6

Table 3. CTNNBT mutational status of patients with desmoid-type fibromatosis and retroperitoneal fibrosis
CTNNB1 mutational status, n (%)

WT [cases associated with

Localization n  FAP in square brackets] D32G  T41A S45F S45p S45C Delins

Desmoid-type fibromatosis 84 13 (15.5) [5 (6.0)] 1(1.2) 58(69.0) 5(6.0) 560 1(1.2) 1(1.2)*
Extra-abdominal 13 2(15.4) [1 (7.7)] 0 7(53.8) 2(154) 2(154) O 0
Abdominal wall 15 6(40.0) [4 (26.7)] 107 6400 167 167 0 0
Mesenteric 56 5(8.9)[0] 0 45(80.4) 2(36) 2(36) 1(1.8) 1(1.8*

Retroperitoneal fibrosis 11 010l 0 0 0] 0 0 0

FAP, Familial adenomatous polyposis coli (Gardner's syndrome); WT, wild type.
*p.T42_K49delinsQ.

. . Huss S, Nehles ], Binot E, Wardelmann E, Mittler |, Kleine M A, Kiinstlinger H, Hartmann W, Hohenberger P,
Seite 26 | 13. Oktober 2020|Desmoide| Eva Wardelmann . . ! ® i
Merkelbach-Bruse S, Buettner R & Schildhaus H-U

(2013) Histopathology 62, 294-304



Haufige Mutationstypen bdtibromatose

KM A c.95A>G D c.133T>C
p.D32G p.S45P

Universitatsklinikum
Miinster
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aT|rac|leTleé nelT eTle e A Ac claeale ¢ Tle eT|T eT|eT 6

cT|Tac|cTaleg cec|lT cT|laa A Ac clacalg ¢ Tle ¢ Tle cT|cT &

T

B c121A> G E c134C>T
p.-T41A p.S45F

A ¢ ela & Ale e T|e eT|T eT|eT G A @ elaicala e wciew[T e Tera

Gccacalea c TlceT|T cT|lcTa ACCACA|G C T|lcCT|T TT|CcTaG

c c.124_145delinsC F c.134C>G

p.T42_K49delinsQ p.S45C
ACCIACA|GC T|CCT|TCT|CTG AC CIACA|IGC T|ICCT|TCT|CTG
AC ClcAAlGG C|AAT|C CT|GAG AC clcaAaA|lGG ClAAT|TGT|GAG

Figure 1. CTNNBI1 mutations in our cohort. f-Catenin mutations were detected in 84% of desmoid fibromatoses. Heterozygous
point mutations included codon 32 (A). codon 41 (B) and codon 45 (D-F). (C) shows a deletion /insertion mutation involving codon 45.

Seite 27 | 13. Oktober 2020|Desmoide| Eva Wardelmann
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/ Macroscopic findings Firmish white mass

KM Often macroscopically circumscribed

Universitatsklinikum Ongmates from mesentery but may infiltrate
Miinster entire gut wall

Microscopic findings Uniform bland spindle cells

Stellate cells with hypochromatic nuclei

Tab I e 2 . D | agn OSt| C Cnte |’| a Infiltrates surrounding soft tissue (might be absent)

for mesentel’lc desm0|d' Eme ﬁbrLII:rlc?(lle:ien ar"ound Zpundlétcells in more cellular areas
) ) requent keloid-like collagen deposits

ty pe ﬁ b rom ato SIS Thin-walled dilated blood vessels

Paucicellular perivascular spaces

Immunohistochemistry ~ Vimentin+

SMA+/—

Nuclear B-catenin+

Molecular APC mutations (germline, rare)
analysis i ]

CTNNB1 mutations (somatic, >80%)
Most frequent Dedifferentiated liposarcoma
differential

diagnoses MDM?2/CDK4 overexpression/amplification

GIST (spindle cell phenotype)

KIT+; CD34+; DOG-1+

Typically originates from muscularis propria of stomach, small
bowel, or rectum, but may extend into mesentery

Retroperitoneal fibrosis (Ormond's disease)

Hyalinized collagen

Lymphoplasmacytic infiltrate

Nuclear B-catenin—

CDK4, Cyclin-dependent kinase 4; GIST, gastrointestinal stromal tumour; SMA, smooth
muscle actin.

Huss S, Nehles ], Binot E, Wardelmann E, Mittler |, Kleine M A, Kiinstlinger H, Hartmann W, Hohenberger P,
Merkelbach-Bruse S, Buettner R & Schildhaus H-U
(2013) Histopathology 62, 294-304
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Korrelationder ($Cateninexpressionnd CTNNB-Mutation

KM CTNNE Mutation Nuclearel3-Cateninexpression
Positiv Negativ

D32G 1 0

T41A o4 4

S45F S 0

S45P 4 1

S45C 1 0

T42 K49delinsQ 1 0
Associated with 3 5
FAP

Wild type Not associated 3 0
with FAP

Total 77 7

Seite 29 | 13. Oktober 2020|Desmoide| Eva Wardelmann Huss, S. et aHistopathology2013



KM  Mutationstypen in CTNNB1 bleilboromatose
(neue Kohorte seit 2014)

n %
WT 22 25,9
N.T41A 37 43,5
P.T41l 4 4,7
P.S45F 7 8,2
0.S45P 10 11,8
P.[(S45T(;)S45Y)]* 1 1,2
P.[(S45P(;)S45F)]* 2 2.4
P.[(S45F(;)S45S)]* 1 1,2
p.S45delinsKA 1 1,2

n(total) *double mutant 85 100

Seite 30 | 13. Oktober 2020|Desmoide| Eva Wardelmann
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CTNNB1

(Exon 3)
1 —

' ’l Mutationen

® c.[133T>A()134C>A]; p.[(S45T(;)S45Y)]  mc.[133T>C(:)134C>T]: p.[(S45P(;)S45F)]
.[134C>T(;)135T>C; p.[(S45F(:)S45S)]  m¢.133delinsAAGG: p.S45delinskA

\

CTNNB1 CTNNB1
WT mutiert
27.2% 72.8%

Seite 31 | 13. Oktok mc.[133T>A(;)134C>A]; p.[(S45T(;)S45Y)] mc.[133T>C(;)134C>T]; p.[(S45P(;)S45F)]
c.[134C>T(;)135T>C]; p.[(S45F(;)S45S)] = c.133delinsAAGG; p.S45delinsKA
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Table 2 Distribution of objective response observed at
6 months and 1 year according to KIT status

KITv" KIT->%1 Chi 2
(n=22) (n=5)

Response at 6 months

CR/PR 3 ]
sD 15 4
PD 4 0

p =0,57683407
RE’SDOHSG at 1 year

CR/PR 2 1
sD 13 4
PD 7 0 p=0,31614938

Seite 32 | 13. Oktober 2020|Desmoide| Eva Wardelmann
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