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Appendix Figure S1. Quantitation of HR in Brcal hemizygous mES cells. A. Schematic of clones
with one floxed Brcal allele, Brcal™ '3 and Cre-mediated deletion product Breal®>'3. Forward (Fwd)
and reverse (Rev) primers used to detect deletion of the floxed region are shown. B. PCR genotyping of
Brcal™ 3" and Breal®'3* clones. C-D. HR repair product frequencies in three independent Brcal>
13/ clones and two independent Brcal™-13" isogenic clones. Data for Tus/ZTer-induced (C) and I-Scel-
induced (D) repair is shown. Data shows mean and s.e.m. of eight independent experiments (n=8).
Statistical analysis: RM-one way ANOVA with Geisser-Greenhouse correction: ns: not significant. E.
Tus/Ter-induced (upper panel) and I-Scel-induced (lower panel) HR frequencies in parental Breal™'/hve,

Breal™/-

and Brcal™'"HA~ are shown as mean and SEM of six independent experiments (n=6).

Statistical analysis: Unpaired #-test with Welch’s correction. ns: not significant.
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Appendix Figure S2. Nuclear localization of BRCA1-8xHA mutants. Immunofluorescence
immunostaining of Brcal"~ mES cells, acquired using 60X objective (see Methods). Alexa fluor 647
(red): anti-HA antibody signal. Alexa fluor 488 (green): signal of antibody raised against BRCA1 mouse
Exon 11 (NCBI exon 10)-encoded polypeptide. DAPI: Nuclear counterstain. Note absence of red signal
in Breal*"'"HA cells and absence of green signal in Breal™hye (“WT no HA”) cells.
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Appendix Figure S3. A. Quantitation of focus formation in cell lines shown in Appendix Figure S2.
Foci scoring described in Methods. Data shows mean and s.e.m. of four independent experiments (n=4).
Unpaired t-test with Welch’s correction. ns: not significant. B. RT-qPCR analysis of Brcal and Fancm
mRNA depletion following siRNA-mediated transfection in representative samples, related to Figure 4
and in panels C-F of this Figure. Statistical analysis: Unpaired ¢-test with Welch’s correction. *** p <
0.0005, **** pn <0.0001. C-F. Tus/Ter-induced (C) or I-Scel-induced (D-F) GFP RFP" repair products
in Brcal WT and mutant genotypes shown, in the presence of siRNAs against Fancm and/or Brecal.
Brcal allele abbreviations as in Figure 1A. See Methods for details. Data shows mean and s.e.m. of 4
independent experiments (n=4). siRNA against luciferase (siLuc): non-specific siRNA negative control.
Gray columns: combined siFancm and siBrcal induces TDs in all cell lines (positive control). Red
columns: siFancm and siLuc test TD suppression in the Brcal genotypes shown. Statistical analysis:
Unpaired #-test with Welch’s correction. ns: not significant, ** p < 0.005; *** p <(0.0005; ****
p<0.0001.
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—Menghi et al., 2018

Appendix Figure S4. Analysis of conditional Brca mutant tumors in K14-Cre; Trp531310/12-10 pjce,
A. Integrative Genomic Viewer (IGV) screenshots of WGS reads mapping to the targeted genomic
regions in matched spleen and mammary tumor tissues from individual animals representative of K74-
Cre; Trp53ﬂ2'10/ﬂ2'10;Brca]ﬂ5'13/ﬂ5'13 (B IP) and K]4-cre,' Trp53ﬂ2'1O/ﬂz'10;Brca]L1363P/ﬂ5'13 (BI‘IL1363P)
mouse models examined in this study. Two magnifications of Brcal sequence are shown. The first (left
panel) spans exons 4-13 to show A5-13 status of tumor tissue. The second (right panel) shows the
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sequence at codon 1363, showing L1363P mutation in Br1L1363P tumor tissue. For the Brcal p.L1363P
mutation, annotations have been added to clarify the nucleotide and amino-acid sequences
corresponding to both the wild type and mutant Brcal alleles. For each screenshot, coverage and
alignment tracks are highlighted by black and gray vertical bars, respectively. Bars and associated
annotations below the gene structure track identify the exact genomic coordinates for the detected
deletions. Note that since the Brcal gene is encoded on the negative strand, the reported nucleotide
sequence corresponds to the reverse and complement of the actual coding sequence. B. Examples of
coverage plots for 7rp53 and Brcal targeted regions, showing marked drop in coverage for the genomic
segments corresponding to the Cre-induced deletions (Delta region in red) compared to the left and right
flanking regions (light and dark blue, respectively). Degree of deletion is calculated as the ‘DeltaFr’
using the formula shown (see Methods). C. The Trp53-DeltaFr:Brcal-DeltaFr ratio was computed to
confirm the genotypes of the Br1L1363P and B1P tumors. Computed as 1— the average ratio between
the coverage of the flanking region and that of the delta region, DeltaFr here indicates the extent of the
loss of coverage associated with the Cre-induced deletion of the target regions. A DeltaFr = 1
corresponds to a decrease in coverage down to 0; a DeltaFr = 0 corresponds to equal coverage between
flanking and delta regions. As expected for tumors homozygous for the 7rp532210 allele and
heterozygous for the Brcal®>-1? allele, Br1L1363P tumors have a Trp53-DeltaFr:Brcal-DeltaFr ratio of
about 2. In contrast, in the B1P tumors, which are homozygous for both the 7p532%1° and Brca 1213
alleles, the 7rp53-DeltaFr:Brcal-DeltaFr ratio = ~1. The only exception to this pattern is the Br1L1363P
tumor 7, which contained an outsized deletion of Brcal that included the defined flanking regions and
hence could not be plotted since the 7rp53-DeltaFr:Brcal-DeltaFr ratio is infinite. D. Numbers of
somatic single nucleotide variants (SNV) per tumor sample across the 15 mouse cancer genomes
previously published (Menghi et al, 2018) and the new mouse cancer genomes sequenced as part of this
study, including (left) or excluding (right) the B2P-T2 outlier sample.
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Appendix Figure S5. Tus/Zer-induced TD formation in Fancm™- derivatives of Brca mutant cell
lines. A. Genotyping of Fancm®™~ and Fancm™ clones. Left panel: PCR analysis of three Fancm™~
clones and one Fancm™~ clone. Right: sequence of Fancm A85 allele. This allele was shown previously
to be functionally null (Panday et al, 2021). B. Tus/Ter-induced TD formation in different Fancm™~ Brca
mutant clones. Note induction of TDs in Fancm ™~ Brcal®''"H~~ clones and basal (WT) TD levels in

other genotypes.
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