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Figure S1. Variant selection from human variation databases

All variants located in BRCA2 E12 and its 100 bp long flanking intronic sequences were extracted from the eight following human variation databases (last accessed:  05 September 2017): BRCA Share™, BIC (Breast Cancer Information Core), ClinVar, LOVD (Leiden Open Variation Database), HGMD (Human Gene Mutation Database), COSMIC (Catalogue of Somatic Mutations in Cancer), dbSNP (Single Nucleotide Polymorphism database) and gnomAD (genome Aggregation Database). A total of 133 variants were then collected. Firstly, all presumed LoF variants were selected, including intronic variants affecting the canonical intronic dinucleotides at 3’/5’ ss (IVS±1/2) as well as nonsense and frameshift variants. In parallel, all other variants predicted to alter either 3’/5’ ss or ESR, according respectively to the MaxEntScan algorithm (ΔMES ≤ -15%) or the ESRseq scores (ΔtESRseq < -0.7), were retained. In addition, c.6853A>G was included into the selection because it has been previously described as a BRCA2 exon 12 spliceogenic variant (1). Altogether, this selection comprised 40 variants that were assessed for their impact on BRCA2 exon 12 splicing in splicing minigene assays.
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Figure S2. Capillary electrophoresis analyses of BRCA2 exon 12 splicing patterns in minigene assays of presumed LoF variants

The BRCA2 exon 12 splicing patterns of WT and mutant (IVS±1/2; nonsense; frameshift) minigenes expressed in HeLa cells were assessed by fluorescent RT-PCR, as described in Materials and Methods. In order to quantify the relative levels of each RNA isoform, the fluorescent RT-PCR products were resolved by capillary electrophoresis on an automated genetic analyzer. For each variant, one representative electropherogram is shown. The different fluorescence peaks correspond to transcripts either without (∆E12) or with (+E12) exon 12. An additional isoform (a) with the retention of the first 40 nucleotides of intron 12 (+E12q(ins40)) was detected in the context of c.6937+2del. Peak areas were used to quantify the relative levels of each transcript, expressed as percentage, and correspond to the average of at least three independent experiments (see Figure 1). 
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Figure S3. Bioinformatics predictions of 3’/5’ ss alterations for variants located at position IVS±1/2 of BRCA2 exon 12

Bioformatics predictions of the variant effects on 3’/5’ ss were based on the algorithm MaxEntScan (MES) (2), interrogated by using the integrated software Alamut Visual 2.9 (Interactive Biosoftware). The MES score of the 3’ and 5’ ss are indicated in the wild-type (WT) and variant contexts. 
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Figure S4. Bioinformatics analysis of variants predicted to alter 3’/5’ ss of BRCA2 exon 12 (∆MES ≤ -15%)

Bioinformatics predictions of the variant effects on 3’ or 5’ ss were performed based on the algorithm MaxEntScan (MES) (2), interrogated by using the integrated software Alamut Visual 2.9 (Interactive Biosoftware). For each variant, the MES score differences (∆MES) between wild-type (WT) and variant contexts are indicated between brackets for 3’/5’ natural ss. All these variants were selected for experimental analysis based on a ∆MES value inferior to -15%. In addition, the MES scores of new predicted 3’ (*) or 5’ (**) ss are indicated.
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Figure S5. Capillary electrophoresis analyses of BRCA2 exon 12 splicing patterns in minigene assays of variants predicted to alter 3’/5’ ss (A) or ESR (B)
The BRCA2 exon 12 splicing patterns of WT and mutant minigenes expressed in HeLa cells were assessed by fluorescent RT-PCR, as described in Materials and Methods. In order to quantify the relative levels of each RNA isoform, the fluorescent RT-PCR products were resolved by capillary electrophoresis on an automated genetic analyzer. For each variant, one representative electropherogram is shown. The different fluorescence peaks correspond to transcripts either without (∆E12) or with (+E12) exon 12. Additional isoforms, b and c, deleted either for the first (+E12p(del3)) or the last (+E12q(del3)) 3 nucleotides of exon 12 were detected for c.6842G>A and c.6935A>G, respectively. In parallel, the previously described spliceogenic c.6853A>G variant (1) was analyzed. Peak areas were used to quantify the relative levels of each transcript, expressed as percentage and correspond to the average of at least three independent experiments (see Figure 2). 
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Figure S6. Capillary electrophoresis analyses of BRCA2 exon 12 splicing patterns in control and patient lymphoblastoid cell lines 

The BRCA2 exon 12 splicing patterns were assessed by RT-PCR in LCLs of 3 healthy donors (controls, 1 to 3) and of patients carrying selected variants. For the two nonsense, c.6844G>T and c.6901G>T (bold), the missense c.6935A>T and c.6853A>G variants, the analyses were conducted in LCLs of one, two or three unrelated carriers, as indicated. In order to quantify the relative levels of the different isoforms, the fluorescent RT-PCR products were resolved by capillary electrophoresis on an automated genetic analyzer. For each LCL, one representative electropherogram is shown. The different fluorescence peaks correspond to transcripts either without (∆E12) or with (+E12) exon 12. Peak areas were used to quantify the relative levels of each transcript, expressed as percentage, and correspond to the average of at least three independent experiments (see Figure 3). 
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Figure S7. RT-PCR analysis of BRCA2 exon 12 splicing patterns in puromycin- or mock-treated lymphoblastoid cell lines of control individuals and patients carrying the c.6844G>T or c.6901G>T nonsense variants 

LCLs of three healthy donors (controls) and of a patient carrying the c.6844G>T nonsense variant as well as two unrelated patients carrying the c.6901G>T nonsense variant were cultured and treated (+) or mock-treated (-) with puromycin, as previously described (3). In these biological samples, the BRCA2 exon 12 splicing patterns were assessed by RT-PCR, as described in Materials and Methods. The images show the agarose gel electrophoresis of the RT-PCR products. The identities of the two RT-PCR products, with (+E12) or without (∆E12) exon 12, are indicated on the left of the gel. For each LCL, the relative abundances of these two RNA isoforms were determined by capillary electrophoresis of the fluorescent RT-PCR products, as indicated in Materials and Methods. The data shown under the images are expressed as percentage of transcript levels relative to all RT-PCR products and represent the average of at least three independent experiments. Error bars indicate standard deviation values. 
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Figure S8. Capillary electrophoresis analyses of BRCA2 exon 12 splicing patterns in variant-expressing mESC 
The exon 12 splicing patterns of WT and mutant hBRCA2 BAC constructs expressed in mESC were assessed by fluorescent RT-PCR, as described in Materials and Methods. In order to quantify the relative levels of each isoform, the fluorescent RT-PCR products were resolved by capillary electrophoresis on an automated genetic analyzer. For each variant-expressing mESC, one representative electropherogram is shown. The different fluorescence peaks correspond to transcripts either without (∆E12) or with (+E12) exon 12. Peak areas were used to quantify the relative levels of each transcript, expressed as percentage and corresponding to the average of at least three independent experiments. 
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Figure S9. Quantitation of BRCA2 protein expression in mESC 

Expression of BRCA2 full length (FL), without exon 12 (ΔE12) and truncated (TC) protein isoforms were detected by western blot analysis. Due to the small difference in size between the full length BRCA2 protein (BRCA2 FL protein isoform, 3418 aa) and the BRCA2 protein deleted for E12 (BRCA2 ΔE12 protein isoform, 3386 aa), these two protein isoforms are indistinguishable by western blot analysis. Vinculin was used as loading control. Chemiluminescent signals were captured by the Amersham Imager 600 (GE Healthcare Life Sciences) and band intensity quantification was performed on non-saturated images using ImageQuant TL software. The abundance of BRCA2 protein was normalized to the amount of vinculin in each lane (loading control). BRCA2 protein expression is presented relative to WT BRCA2 protein level. 
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Figure S10. Sensitivity of BRCA2 variants to cisplatin and PARP inhibitors
Mouse ESC expressing BRCA2 WT or variants were treated with cisplatin or PARP inhibitor (Talazoparib) and relative cell survival compared to untreated cells was determined as described in Materials and Methods. Data represent the average of four experiments per variant. Error bars indicate the standard error.
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