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SUPPLEMENTARY METHODS

Subjects and samples

Following Institutional Review Boards approval formalin-fixed paraffin embedded tissue
blocks of acinic cell carcinomas (ACCs) of the breast were retrieved from the archives of the
Department of Pathology of the Nottingham City Hospital/Nottingham University Hospitals NHS
Trust. Estrogen receptor (ER) and HER2 status was evaluated following the ASCO/CAP
guidelines™ 2. Informed consent was obtained according to the the protocol approved by the
local Institutional Review Board (IRB). Cases were reviewed by three pathologists (E.P., E.G-
R. and J.S.R.F.), classified as breast ACCs following the criteria put forward by the World
Health Organization®, and graded according to the Nottingham grading system®.
Immunohistochemical assessment of MLH1 expression was performed on a Leica Bond lll
automated stainer platform (Leica, Buffalo Grove, IL) using the anti-MLH1 monoclonal antibody
(clone ESO05; catalogue #: 26408; Leica Biosystems, Newcastle, UK) at a 1:500 dilution for 30
minutes following EDTA-based high pH epitope retrieval. The standard platform-associated
polymeric detection kit (Refine, Leica) was used as secondary reagent. Positive and negative
controls were included in each slide run. For MLH1 immunohistochemical analysis, a case was
considered interpretable if MLH1 expression could be detected in stromal and/or inflammatory

cells (i.e. internal positive control).

Whole-exome sequencing analysis

DNA samples derived from microdissected tumor and normal tissue from ACCs were
subjected to whole-exome sequencing (WES) at the Integrated Genomics Operations (IGO) of
Memorial Sloan Kettering Cancer Center (MSKCC) using validated protocols, as previously
described.®® Reads were aligned to the reference human genome GRCh37 using the Burrows-
Wheeler Aligner (BWA, v.0.7.10)". Local realignment, duplicate removal, and base quality

recalibration were performed using the Genome Analysis Toolkit (GATK, v3.1.1).2 Sequencing



data were analyzed as previously described.> ° In brief, somatic single nucleotide variants
(SNVs) were detected by MuTect (v1.0.0)°, small insertion and deletion (indels) by Strelka
(v.2.0.15),"° VarScan2 (v.2.3.7),"" Lancet (v1.0.0)"® and Scalpel (v0.5.53)". SNVs and indels
with a >1% global minor allele frequency in ExAC' were excluded. We additionally filtered for
the FFPE pooled normal passenger mutations by 1) removing mutations with > 1% global minor
allele frequency in gnomAD15, 2) removing the mutations with a normal locus depth of less than
10 and 3) include only mutation in both gnomAD and ExAC. ABSOLUTE (v1.0.6)" was
employed to determine the cancer cell fraction (CCF) of each mutation. FACETS" was used
to determine copy number alterations and whether genes harboring a somatic mutation were
targeted by loss of heterozygosity as previously described® °. Large-scale state transitions
(LST) score'®, NtAl score' and Myriad score®® were calculated as genomic features of
homologous recombination DNA repair deficiency as previously described®'. Mutations affecting
hotspot codons were annotated according to Chang et al.?> Mutational signatures were defined
using Sigma Multivariate Analysis (SigMA)® using all synonymous and non-synonymous
mutations. Microsatellite instability was quantified using MSlsensor®*, as previously

described®.

RNA-sequencing and fusion gene identification

RNA extracted from all three ACCs included in this study was subjected to RNA-
sequencing at MSK’s IGO using validated protocols®® ?’. In brief, paired-end RNA-sequencing
was performed with 2x100 bp cycles on an Illlumina HiSeq2000. We identified read pairs
supporting fusion transcripts using INTEGRATE?, deFuse? and FusionCatcher®®. Fusion
genes and read-through candidates that were detected in a set of 297 normal samples from
The Cancer Genome Atlas (TCGA)*' were excluded to account for alignment artifacts and
normal transcriptional variants. Remaining candidate fusions were annotated using

OncoFuse* to define their oncogenic potential. Additionally, the presence of candidate fusion
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genes was inferred on the tumor fusion gene data portal®, which comprises a list of 20,731 fusion

genes across 33 cancer types (n=9,950).
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Supplementary Figure 1. Cancer cell fractions of non-synonymous somatic mutations
affecting cancer-related genes identified in the Acinic Cell Carcinomas (ACCs) of the
breast by whole-exome sequencing. Cancer cell fractions (CCFs) and clonality of non-

synonymous somatic mutations affecting cancer related genes identified in ACCs (n=3) using
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whole-exome sequencing. Clonal mutations are depicted by a yellow box.



Supplementary Table 1. Clinicopathologic characteristics of the Acinic Cell Carcinomas
of the breast included in this study

Age at o . .
Case ID diagnosis Growth pattern fTubu!e I Nucleahr_ Mitotic HIStOLOgIC ER status HIEHRéI:ItS:-Ius
(vears) ‘ormation pleomorphism count grade ( )
ACC1 49 Microglandular 1 3 1 1 Negative Negative
ACC12 42 Microglandular 2 2 1 1 Negative Negative
ACC18 N/A Microglandular and 1 1 1 1 Negative Negative
hypernephroid
*Nottingham grading system. ER, estrogen receptor; FISH, fluorescence in situ hybridization; IHC,

immunohistochemistry; N/A, not available.




Supplementary Table 2: Fusion genes identified by RNA-sequencing analysis of Acinic
Cell Carcinomas of the breast

Crossing | Encompassing Driver TCGA fusion
Case ID | Fusion Caller | 5' Gene | 3'Gene | 5'Mapping | 3' Mapping | Fusion Type Reads Reads In Frame | Probability data portal
(Oncofuse)
ACCAT |STAR-Integrate | PIk3AP1 | cRTACT | SO chri0: Intra- 4 1 No 0.03893 Absent
9 98376396- | 99771094- | Chromosomal i
STAR-Integrate, chr5: chr5: Intra-
AcCIT Defuse SLC12A2 | PRRCT | 157450371+ | 126859150+ | Chromosomal | ! 7 No 0.28698 Absent
chr19: chr19: Intra-
ACCA1T | STAR-Integrate | ZNF432 | ZNF841 52543737~ 52570859- | Chromosomal 1 7 No 0.83258 Absent
PTGES3L- chr17: chr17: Intra-
ACCA1T | STAR-Integrate AARSD1 BRCA1 41116123- 41258550- | Chromosomal 1 4 No 0.52748 Absent
ACCAT | STAR-Integrate | PRRC2C | Goras |, 0" chrt: Intra- 1 2 No | 002160 Absent
9 171454873+ | 170508350+ | Chromosomal !
chr14: chr14: Intra- Present (Breast
ACCIT | STAR-Integrate | TC2N | FBLNS | 5305715, | 92403542- | Chromosomal ! 2 No 019163 | ancer, 211119)
chr10: chr10: Intra-
ACCIT Defuse JMJID1C | REEP3 65140239- | 65281495- | Chromosomal 7 13 No 0.07933 Absent
chr19: chr19: Intra-
ACCIT Defuse URI1 LTBP4 30453087+ | 41111646- | Chromosomal 7 9 No 0.0232 Absent




Supplementary Table 3: Whole-exome sequencing statistics.

Case Tissue type Total reads Mean target | Target bases Target Target
ID (Sample ID) coverage (X) 2X bases 50X | bases 100X

ACCH Tumor (ACC1-T) 316,773,539 276.31 99.84 97.27 88.57
Normal (ACC1-N) 108,277,019 22.01 99.53 02.40 00.01

ACC1p | Tumor (ACC12-T) 267,776,663 107.52 99.73 87.51 54.14
Normal (ACC12-N) | 181,406,979 90.96 99.80 74.66 39.57

ACCA18 Tumor (ACC18-T) | 268,448,663 226.98 99.82 97.26 87.97
Normal (ACC18-N) | 158,170,351 115.07 99.79 74.66 39.57
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Supplementary Table 5: Genomic features of Homologous Recombination Deficiency and
Microsatellite Instability in the Acinic Cell Carcinomas of the breast included in this

study.
LST Myriad  NtAl Average
Sample % MSI Indels (n) Indels (%) indel length
score score Score (bp)
ACCA1 3.19 4 3 5 2 2.11 4
ACC12 10.93 0 0 0 48 17.3 3.22
ACC18 0.35 24 11 23 9 8.82 12.33

%MSI, Microsatellite instability score (MSlsensor score); LST, Large-scale State Transitions;
NtAl, Telomere Allelic Imbalance score; indels, insertions or deletions.



