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Table 1 legend:

We have reproduced the different molecular alterations and their level of evidence as per ESCAT (18).

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

The molecular alterations reported on a sample-per-samples basis in AURORA are in bold.

Table 1: actionability of alterations as per ESCAT

Readiness of use in clinical practice ESCAT for alterations in breast Prevalence in the Cumulative prevalence in the
cancer AURORA population AURORA population
Tierl Targets ready for implementation in ERBB2 amplification (IA), germline 143 (38%) 143 (38%)
routine clinical decisions BRCAL/2 mutations (IA), PIK3CA
mutations (1A), MSI (IC), TRK fusions
(1)
Tierll Investigational targets likely to define PTEN loss (1IA), ESR1 mutations 65 (17%) 193 (51%)
patients who benefit from a targeted (IIA), AKT1 mutations (11B), ERBB2
drug, but additional data needed mutations (I1B)
Tier Il Clinical benefit previously demonstrated Somatic BRCAL/2 mutations (Il1A), 35 (13%) 206 (54%)
in other tumor type or for similar MDM2 amplification (II1A), ERBB3
molecular targets mutations (I11B)
Tier IV Preclinical evidence of actionability ARID1A/B, ATM/ATR/PALB2, CDH1, 233 (61%) 313 (83%)
IGF1R, INPP4B loss,
MAP2K4/MAP3K1, MT4, MYC, NF1,
PIK3R1, RUNX1/CBFB, SF3B1, TP53
(IVA)
TierV Evidence supporting co-targeting
approaches
TierX Lack of evidence of actionability FGFR1 amplification, 99 (26%) 328 (86%)
CCND1 amplification

Figure legends

Figure 1: study design

[llustration of the design of the AURORA molecular screening program including the baseline and

longitudinal collections of samples as well as the clinical data.

Figure 2: repertoire of somatic gene alterations

Oncoplot of the relevant genomic alterations in the set of 242 patients with available Target Gene Panel
(TGS) data for primary and metastatic samples. From top to bottom, the oncoplot includes three
sections: Tumor Mutational Burden (TMB), clinical data and genomic alterations. TMB section shows the

bar plots of TMB in primary and metastatic samples. Dashed lines refer to the TMB threshold used to
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defined high TMB patients based on 90 percentile of the TMB distribution (corresponding to 8 for
primary and 11 for metastatic samples). Clinical data section includes information about the number of
treatment lines for metastatic disease, de novo metastatic disease, adjuvant and neo-adjuvant therapy
and molecular subtype information in primary and metastatic samples by PAM50 and IHC. Genomic
alterations are classified as shared (if present in both primary and metastatic samples), primary (private
to primary sample) and metastatic (private to metastatic samples). Genomic alterations include driver
mutations (single-nucleotide variants and Insertions/Deletions) in driver genes, amplifications in
oncogenes and deletions in tumor suppressor genes. On the right, the bar plots summarize, for each
gene, the frequency of shared, private to primary and private to metastatic events. The asterisks refer to
genes showing significant difference in terms of alteration frequency in metastatic compared to primary

samples (* p<0.05, ** p<0.01, *** p<0.001).

Genes (SNVs) with significant positive selection on missense mutations and/or truncating substitutions
on the dN/dS analysis are represented in the figure. We have included in the figure CNVs of genes known

as breast cancer drivers.

Figure 3: comparison of the truncal aberrations with those private to the metastasis.

All plots are on paired samples, each point representing the percentage of tumors with an aberration
common between the primary and the metastasis versus the percentage of tumors with an aberration
found only in the metastasis. Mutations are shown (A: all subtypes, B: TNBC, C: HER2+, D: HR+/HER2-) as
well as CN amplifications (normalize CN > 4; E: all subtypes, F: TNBC, G: HER2+, H: HR+/HER2-), gains
(normalized CN > 1.5; I: all subtypes, J: TNBC, K: HER2+, L: HR+/HER2-) and deletions (normalized CN <
1.5; M: all subtypes, N: TNBC, O: HER2+, P: HR+/HER2-). The points are colored in function of their g-
values, which assess whether a given aberration is more often private to the mutation than expected by

the play of chance, corrected for multiple testing by panel.
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Figure 4: cancer cell fraction (CCF) changes between primary and metastatic samples

Box plots showing the distribution of median CCF by patient in A: paired primary and metastatic samples
and B: stratified by subtype (HR+/HER2-, HER2+, TNBC). Grey lines refer to paired samples. C: Median
CCF by driver genes in metastatic (y-axis) versus primary (x-axis) samples. The size of the circles refer to
each gene alteration frequency. Box plots of the distribution of CCF for driver mutations in D: ESR1, E:
RB1 and F: ERBB2, stratified by subtype. G: distribution of median CCF in paired primary and metastatic

samples by biopsy site. P-values are estimated by paired Wilcoxon-Mann-Whitney test.

Figure 5: RNA-Seq of paired primary tumors and metastatic samples

A-B: Subtype switching, on IHC subtypes (A) or on PAMS50, estimated from RNA-Seq (B). C: Distribution of
the distances between primaries and metastases in term of expression of the PAMS50 genes, in function
of the clinical subtype. D: Similar comparison as C, but between untreated de novo metastatic patients,
treated de novo metastatic patients and patients with a later relapse. E-l: Difference in immune signal
between primary and metastasis across PAM50 subtypes. “Meta LN” are lymph node metastases, “Meta

other” are all other metastases.

Figure 6: TMB and patient outcome

A: TTR by TMB in all subtypes primary samples; B: TTR by TMB in HR+/HER2- primary samples; C: TMB

and number of drivers correlation HR+/HER2-; D: TTR by number of drivers HR+/HER2- primary samples.
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