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Introduction

Colorectal tumours associated to Lynch syndrome (LS):
- found in proximal colon (70%)
- MSI-H (defect in the MMR system)

Mutation in genes from WNT pathway had been previously
associated to FAP and MSS sporadic colorectal cancer (CRC)

LS colorectal tumours have been found to present mutations in
genes from WNT pathway |:> APC, p-catenin, Axin1 and Axin2

B-catenin mutations
*» MSI-H tumours and proximal colon (sporadic and LS tumours)
** more frequent in LS colorectal tumours



Aim

Evaluation of B-catenin mutations in Lynch
syndrome colorectal tumours and correlation with
the localisation of the tumours, MSI and the
presence of germline MMR mutations




Material and Methods

—— 26 with MLH1 germline mutation
(17 carcinomas, 9 adenomas)

97 LS colorectal 11 with MSH2 germline mutation
tumours (8 carcinomas, 3 adenomas)

’ | 20 without mutations in MLH1 or

\ MSH2

- Somatic mutational analysis in g -catenin - exon 3 (SSCP)

—

\> Direct sequencing

* Microsatellite instability analysis (D2S123, D5S346, D17S250, BAT-25
and BAT-26) — GeneScan ABI Prism 310 (Applied Biosystems)




Results

Missense mutation S45P: TCT—>CCT



Results

MMR B-catenin mutations
Germline i N
mutation MSI analysis Tumour localisation MSI-H Proximal
All tumours
(tumours) tumours tumours
M\SI-H 23/26 (88%) YProximal 23/26 (88%)
MSI-L 2/26 (8% Distal 3/26 (12%
MLH1 (8%) (12%) 11/26 (42%) | 11/23 (48%) | 11/23 (48%)
I e 1126 (4%) ik 13
° Rectum/Sigmoid 2/3
M\SI-H 10/11 (91%) VProximal 6/11 (54%)
MSI-L 0/11 (0 Distal 5/11 (46%
b © (46%) 1 o111 (0) 0/10 (0) 0/6 (0)
(n=11) MSS 1111 (9%) Left 175
° Rectum/Sigmoid 4/5
MLH1 and { MSI-H 5/20 (2mroxima| 3120 (15%)
MSH2 . o
e || 20 (0) Distal 17120 85%) | 1120 5%) | 115 (20%) | 113 (33%)
negative Left 1/20
M 15/20 (75
(n=20) SS 5120 (75%) Rectum/Sigmoid 16/20

P=0,000014 (Fisher’s exact test)

P=0,00057 (Fisher’s exact test)




Results

MMR B-catenin mutations
Germline . .y
mutation MSI analysis Tumour localisation MSI-H Proximal
All tumours
(tumours) tumours tumours
MSI-H 23/26 (88%) {(Proximal 23/26 (88%) )|
MSI-L 2/26 (8% Distal 12%
MLH1 (8%) ) (f11126 (42%)\| 11/23 (48%) | 11/23 (48%)
(n=20) MSS 1/26 (4% Left 173
(4%) R 2/3
MSI-H 10/11 (91%)([ Proximal 6/11 (54%
MSI-L 0/11 (0 Distad %
S © I o1 (0) 0/10 (0) 0/6 (0)
(n=11) MSS 1111 (9%) Left 175
° Re 4/5
MLH1 and | MSI-H 5/20 (25%) {(Proximal 3120 (15%)
MSH2 . .
mutation | ML 0/20(0) | Distal 85%) [ \120 (5%)/| 115 20%) | 1/3 (33%)
negative Left 1/20
~ MSS 15/20 (75
(n=20) (75%) Rectum/Sigmoid 16/20

P<10-¢ (Fisher’s exact test)

P= 0,026 (Fisher’s exact test)




Results

MMR B-catenin mutations
Germline i . .
mutation MSI analysis Tumour localisation MSI-H Proximal
All tumours
(tumours) tumours tumours

MSI-H  23/26 (88%) | Proximal 23/26 (88%)
MLH1 |MSI-L  2/26 (8%) | Distal 3/26 (12%)

11/26 (42%) 11/23 (48%)

11/23 (48%)

(n =26) Left 1/3
0,
MSS 1/26 (4%) Rectum/Sigmoid 2/3
MSI-H 10/11 (91%) | Proximal 6/11 (54%)
MSI-L 0/11 (0 IE] 5/11 (46%
(":'_5712) © 6% 8 014 (0) 0/6 (0)
= Left 1/5
MSS 1/11 (9%
(9%) Rectum/Sigmoid 4/5
MLH1 and | MSI-H 5/20 (25%) | Proximal 3/20 (15%)
MSH?2 . .
e || YAV () Distal 17120 85%) | \120 5%) /| 115 (20%) | 13 (33%)
negative Left 1/20
M 15/20 (75
(n=20) SS 5120 (75%) Rectum/Sigmoid 16/20

P= 0,007 (Fisher’s exact test) P= 0,039 (Fisher’s exact test)



Results

Histology MMR germline mutation E;ﬁ?;iirg: MSI analysis Tumour localisation

439 Ca, wd MLH1 exon 17 e- T41A MSI-H Right colon
429P1 TA, LGD MLH1 exonm T41A MSI-H Transverse colon
429P2 | TA,LGD MLH1 exo,( 12 c.354 ‘ T41A MSI-H Transverse colon
443 |Ca,md,muc  [MLH1 exoft 13, c.487 S45F MSI-H Caecum

443P VA, LGD MLH1 exo\13, c.487 T41A MSI-H Right colon

565 Ca, ?, muc MLH1 del e)&ns 4-6 / T41A MSI-H Right colon

647 Ca, md MLH1 exon 14, ¢.540 S45P MSI-H Right colon

LYAY) Ca, ? MLH1féxon 1, c.26 \ S45F MSI-H Right colon

101 | cCa, pd MLHTexon1,c26 7 |  s4sF MSI-H Transverse colon
371 Ca, wd, muc MLH1 exon 17, c.648 S45F MSI-H Right colon

T7 Ca, md ML S45P MSI-H Right colon

287T Ca, md No mutation identified S45F MSI-H Transverse colon

8/11 (73%) B-catenin positive cases found in tumours with

MLH1 mutation localised upstream exon 13

P= 0,01
(Fisher’s exact test)



Conclusions

p-catenin mutations

t%more frequent in LS proximal tumours with MLH1
germline mutation

t%> seem to be associated to the localisation of the MLH1
mutation (upstream exon 13)

p-catenin mutations appear to be indicative of a germline mutation
in the MLH1 gene

Mutation analysis of p-catenin exon 3 in LS colorectal
tumours should be used as a fast pre-screening tool to
direct germline mutational analysis in LS families (first

exons of the gene)




Conclusions

MLH1 protein cleaved by caspase-3 at Asp418 (5’ half)

b pro-apoptotic C-terminal product targeting the

apoptotic machinery
(Chen F et al, JBC, 2004)

Short truncated proteins

resulting from mutations at Cells with short truncated

the 5’ half of the gene can — proteins will be more

not be cleaved resistant to apoptosis




Conclusions

Activating S-catenin mutations
and the consequent
overexpression of this protein
could induce apoptosis

p-catenin mutations are more

frequent in LS colorectal
tumours probably due to

MLH1 germline mutation

p-catenin mutations may
be selected based on the

level

of resistance to

apoptosis

>

* region of the colon
* localisation of MLH1
germline mutation




