!nserm

Institut national
de la santé et de la recherche médicale

Analysis of HNPCC and BRCA mutations:
screening of unclassified variants (UVS)
for splicing defects

Mario Tosi

Inserm U614, Faculté de Médecine et de Pharmacie de Rou en

Institut Hospitalo-Universitaire de Recherche Biomédica le de Rouen

London, 3rd March 2008

Eurasnet workshop : RNA splicing and genetic diagnosis

Worshop organizers : Diana Baralle, Nick Cross




HNPCC (Hereditary Non Polyposis Colorectal Cancer
OR LYNCH SYNDROME

2 - 5 % of colorectal cancers
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crc crc < 50 years

Autosomal dominant genetic predisposition

MLH1 (3p21) )

MSH2 (2p22-p21) | MMR (mismatch repair) genes
MSH6 (2p16)
PMS2 (7p22)




MMR GENE ALTERATIONS IN THE LYNCH SYNDROME

Data for families recruited with  stringent criteria (Amsterdam)

-Pathogenic point mutations
MLH1 25 %
MSH2 25 %
MSH6, PMS2 5 %

- MSH2 gene rearrangements 10 %

T

- MLH1 rearrangements < 4%

< 70 %

+ Many variants of unknown significance (UVs)
Missense variants, silent (at the level of translation) , Intronic variants

Di Fiore et al., J Med Genet 2004, 41:18-20
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Splicing reporter minigene assays, reviewed in:
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(25%) affect splicing
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Variant

C.793C>T -
C.794G>A SC35, SRp40 abolished




Effect of four MLH1 or MSH2 exonic variants
and one MLH1 intronic UV in 3 different cell types
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Same variants in Hela cells usig pSPL3 : similar results
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Interaction ESS-ESE

Nielsen et al. (Andresen BS) Am J Hum Genet 80:416 ( 2007)



central exon,
presence of a ESE
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variants affect splicing
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French Network Breast cancer genetics

We compared patient RNA analyses and the minigene assa vy
Rouen + Caen (Dr. A. Hardouin)
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RNA

6 Variants affect splicing. Perfect agreement
between invivo and ex vivo data
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BRCAZ2 c.9501+3A>T (IVS25+3A>T)

RT ex 23-ex 27 +iA>T
= =
634 bp —»
389 bp —> Dex 25 -

ci1 C2 P wi M




BRCAL ¢.670+8C>T (IVS10)




SUMMARY

+ Large numbers of UVs screened with minigene assay
130 in MLH1, MSH2

+ Good concordance with patient RNA data
35/37 for MLH1, MSH2 and 20/20 for BRCA1/2

+ 25% of UVs classified as splicing defects

<4~ Five mutations found in new exonic regulatory elements

<~ Definition of 12 ESE-containing short regions
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In silico



INTERPRETATION OFTEN REQUIRES

+ Adding genetic evidence:
segregation, co-occurrence of déléterious changes

+ Adding information obtained from tumours
(e.g. for HNPCC: IHC, microsatellite instability...)

+ Interrogating databases

+ Frequent meetings of network members
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