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Supplemental figures and tables
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Supplemental Table 1. Complete information of the PABC cohort, with clinical features and results from the somatic mutation analysis. The table summarizes all the cases recruited with or without milk sample (included or not for sBM ctDNA further study, respectively), tumor clinical features, HRD scoring, the chosen somatic mutation and its MAF % obtained by NGS panel and further analyzed by ddPCR in plasma and sBM. Presence of the tumor at the time of milk sample collection, therapy previous to milk sample collection, time lapse from childbirth to milk sample collection and maturity stage classification (1-5 days was classified as colostrum, 6 to 14 days as transitional, and more than 2 weeks was classified as mature). 
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Supplemental Table 2. VHIO-300 NGS panel gene list.
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Supplemental Table 3. AURORA NGS panel gene list.
[image: ]
Supplemental Table 4. Complete set of SNVs and indel mutations observed by NGS DNA analysis from FFPE-derived tumor tissues from 16 PABC cases. The table summarizes the mutated genes, clinical significance of the mutation (pathogenic or likely pathogenic in orange, VUS in yellow), number of mutations per gene (number in each square when superior to 1 event per gene and sample), total number of cases mutated in each gene (count) and frequency of mutations per gene in the cohort (%).
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Supplemental Table 5. Complete set of CNA alterations observed by NGS DNA panel from FFPE-derived tumor tissues from 16 PABC cases. The table summarizes the genes with gain (green) or loss (orange) alterations seen in the entire cohort of 16 PABC cases. Exact number of copies are specified in each box. 
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Supplemental Figure 1. Study cohort, patient selection and analysis workflow.
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Supplemental Figure 2. Abundance and integrity of BM derived cfDNA. A. Concentration of purified cfDNA per ml of blood in localized (n=13) or metastatic disease (n=56) or BM (n=29). B. Distribution of cfDNA fragmentome from BM and compared to plasma and breast milk from healthy control samples. All samples were analyzed in a high-sensitivity bioanalyzer chip (Agilent). Arrows depict a 167 bp peak of the expected mononucleosomal DNA. 
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Gene 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Count %

ZNF703 7 8 5 7 6 5 31%

CHEK1 1 1 1 1 1 5 31%

FGFR1 7 8 5 5 6 5 31%

CCND1 22 7 7 7 4 25%

FGF19 22 7 7 7 4 25%

FGF3 22 7 7 7 4 25%

FGF4 22 7 7 7 4 25%

PAK1 15 9 11 9 4 25%

FRS2 4 13 5 3 19%

KMT2A 1 1 1 3 19%

KMT2D 1 1 1 3 19%

MDM2 4 13 5 3 19%

MRE11A 6 1 1 3 19%

NOTCH4 1 1 1 3 19%

SDHAF2 8 7 6 3 19%

SDHD 1 1 1 3 19%

AXIN2 5 8 2 13%

BAP1 1 1 2 13%

BRIP1 5 15 2 13%

CBL 1 1 2 13%

CD79B 5 4 2 13%

CDK8 1 1 2 13%

CSF1R 1 1 2 13%

ERBB2 5 1 2 13%

FANCD2 9 1 2 13%

FLT4 1 1 2 13%

FOXA1 5 1 2 13%

GATA4 1 1 2 13%

GNA13 5 4 2 13%

IGF1R 68 22 2 13%

JAK2 9 30 2 13%

LATS2 1 1 2 13%

LRP1B 1 1 2 13%

NF2 1 1 2 13%

NUP93 1 1 2 13%

PBRM1 1 1 2 13%

PDGFRB 1 1 2 13%

PRKAR1A 8 8 2 13%

PTPRD 13 12 2 13%

RAD51C 5 7 2 13%

RNF43 5 7 2 13%

VHL 9 1 2 13%

YAP1 1 1 2 13%

ZNF217 5 15 2 13%
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9 ABL1 1 1 6%

14 AKT1 1 1 6%

X AMER1 1 1 6%

5 APC 1 1 6%

X AR 1 1 6%

1 ARID1A 1 1 6%

6 ARID1B 1 1 6%

11 ATM 1 1 6%

X ATRX1 1 1 6%

2 BCL2L11 1 1 6%

14 BCL2L2 1 1 6%

X BCORL1 1 1 6%

19 BRD4 7 1 6%

16 CBCF 1 1 6%

9 CD274 9 1 6%

16 CDH1 1 1 6%

17 CDK12 5 1 6%

12 CDK4 5 1 6%

1 CDKN2C 1 1 6%

22 CHEK2 1 1 6%

16 CTCF 1 1 6%

5 CTNNA1 0 1 6%

3 CTNNB1 9 1 6%

6 DAXX 1 1 6%

15 DCD276 5 1 6%

3 DCUN1D1 6 1 6%

14 DICER1 1 1 6%

19 DNMT1 10 1 6%

2 DNMT3A 1 1 6%

6 E2F3 4 1 6%

11 EED 1 1 6%

22 EP300 1 1 6%

3 EPHA3 1 1 6%

6 EPHA7 1 1 6%

13 ERCC5 1 1 6%

21 ERG 5 1 6%

1 ERRFI1 1 1 6%

6 ESR1 1 1 6%

7 ETV1 5 1 6%

1 EXOSC10 1 1 6%

16 FANCA 1 1 6%

9 FANCC 1 1 6%

11 FANCF 13 1 6%

10 FAS 1 1 6%

4 FAT1 1 1 6%

13 FGF14 1 1 6%

9 FGFBR1 1 1 6%

4 FGFR3 1 1 6%

5 FGFR4 1 1 6%
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3 FOXP1 1 1 6%

5 GABRA6 1 1 6%

6 HIST1H1C 4 1 6%

6 HIST1H2BD 4 1 6%

6 HIST1H3B 4 1 6%

11 HRAS 1 1 6%

14 HSP90AA1 1 1 6%

21 ICOSLG 5 1 6%

6 IFNGR1 1 1 6%

11 IGF2 1 1 6%

19 INSR 23 1 6%

6 IRF4 4 1 6%

13 IRS2 1 1 6%

1 JAK1 1 1 6%

19 JAK3 8 1 6%

1 JUN 1 1 6%

8 KAT6A 1 1 6%

9 KLF4 1 1 6%

3 KLHL6 6 1 6%

6 LATS1 1 1 6%

11 LMO1 1 1 6%

1 MAD2L2 1 1 6%

15 MAP2K1 5 1 6%

17 MAP2K4 1 1 6%

6 MAP3K5 1 1 6%

14 MAX 1 1 6%

11 MEN1 1 1 6%

3 MITF 1 1 6%

3 MLH1 4 1 6%

1 MPL 1 1 6%

1 MTOR 1 1 6%

1 MUTYH 1 1 6%

8 MYC 7 1 6%

1 MYCL 1 1 6%

2 MYCN 1 1 6%

3 MYD88 4 1 6%

11 MYOD1 13 1 6%

14 NFKBIA 1 1 6%

14 NKX2-1 1 1 6%

8 NKX3-1 1 1 6%

5 NPM1 1 1 6%

15 NTRK3 10 1 6%

6 PARK2 1 1 6%
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9 PDCD1LG2 9 1 6%

3 PIK3CA 1 1 6%

1 PIK3CD 1 1 6%

1 PIK3R3 1 1 6%

16 PLCG2 1 1 6%

5 PLK2 1 1 6%

6 PNRC1 1 1 6%

8 PPP2R2A 1 1 6%

6 PRDM1 1 1 6%

3 PRKCI 1 1 6%

8 PRKDC 1 1 6%

10 PTEN 1 1 6%

19 PTPRS 1 1 6%

20 PTPRT 1 1 6%

6 QKI 1 1 6%

14 RAD51B 1 1 6%

1 RAD54L 1 1 6%

3 RAF1 1 1 6%

17 RARA 5 1 6%

8 RECQL4 1 1 6%

3 RHOA 1 1 6%

6 ROS1 1 1 6%

11 RPS6KA4 1 1 6%

11 RPS6KB2 1 1 6%

17 RPTOR 1 1 6%

8 RSPO2 7 1 6%

3 RYBP 1 1 6%

1 SDHB 1 1 6%

3 SETD2 1 1 6%

X SH2D1A 1 1 6%

3 SHQ1 1 1 6%

15 SMAD3 5 1 6%

22 SOX10 1 1 6%

3 SOX2 1 1 6%

17 SOX9 1 1 6%

1 SPEN 1 1 6%

1 STK40 1 1 6%

9 SYK 7 1 6%

5 TERT 1 1 6%

3 TGFBR2 4 1 6%

21 TMPRSS2 5 1 6%

6 TNFAIP3 1 1 6%

1 TNFRSF14 1 1 6%

17 TOP2A 5 1 6%

9 TSC1 1 1 6%

14 TSHR 1 1 6%

21 U2AF1 5 1 6%

6 WISP3 1 1 6%

6 ZBTB2 1 1 6%
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Saura et al., Supplemental Figure 2
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Case

Breast Cancer 

Characteristics

Histology

Breast Cancer 

Subtype*

HRD 

Score

Somatic 

Mutation

Classification

Tumor 

tissue 

MAF % 

(NGS)

Tumor 

tissue MAF 

% (ddPCR)

Breast milk 

serum MAF 

% (ddPCR)

Plasma MAF 

% (ddPCR)

Tumor 

present

Therapy

sBM 

study 

inclusion 

Childbirth to 

milk 

collection 

time lapse

Milk  

stage 

1

cT4bN1M0; IIIB; HR+/HER2+; 

Ki67 70%

IDC HER2 50

PIK3CA

 p.E545K Pathogenic 49,06% 32,8% 4,1% NS YES NO included 48 months Mature

2

cT3N2M0; IIIA; HR+/HER2- ; 

Ki67 80%

IDC Luminal B 32

ATRX

 p.A437I VUS 6,40% 12,0% 1,1% NS YES NO included 17 months Mature

3

cT2N1M0; IIB; HR+/HER2- ; 

Ki67 35%

IDC Luminal B 42

GATA3

 p.R331fs

Likely 

pathogenic

33,72% 25,7% 0,5% 0,0% YES NO included 14 days Transitional

4

cT1aN0M0; IA; HR+/HER2-; 

Ki67 4% 

ILC Luminal A 21

CBFB

 p.W113*

Likely 

pathogenic

32,04% 30,6% 15,0% 0,0% YES NO included 42 months Mature

5

 cT3N3M0; IIIC; HR+/HER2-; 

Ki67 65% 

IDC Luminal B 44

GATA3

 p.R405fs

Likely 

pathogenic

19,65% 25,9% 1,2% 0,9% YES NO included 30 months Mature

6

cT2N0M0; IIA; HR+/HER2-; 

Ki67 10% 

IDC Luminal A 32

SPEN

 p.Q3608fs

Likely 

pathogenic

53,30% 69,0% 1,7% 0,0% YES NO included 16 months Mature

7

cT2N0M0; IIA; HR+/HER2-; 

Ki67 65% 

IDC Luminal B 12

TBX3

 p.L731fs

Likely 

pathogenic

28,04% 36,1% 0,0% 0,0% YES NO included 1 day Colostrum

8

cT1N1M0; IIA; HR-/HER2-; 

Ki67 60%

IDC TNBC 65

TP53 ex5:376-1G>A

Pathogenic 33,26% 34,3% 0,0% 0,0% YES NO included 1 day Colostrum

9

cT1cN2aM0; IIIA; HR+/HER2-

; Ki67 18%

IDC Luminal A 31

MEN1 

p.V246fs

Likely 

pathogenic

29,25% 26,7% 1,2% 0,0% YES NO included 15 months Mature

10

cT3N1M0; IIIA; HR+/HER2-; 

Ki67 23%

IDC Luminal  B 63

CYLD

 p.Q124*

Likely 

pathogenic

15,14% 14,1% 0,5% 0,0% YES NO included 2 days Colostrum

11

cT3N0Mx; IIB; HR+/HER2-: 

Ki67 3%

ILC Luminal A 19

PIK3CA

 p.H1047R Pathogenic 19,72% 19,9% 20,9% 0,0% YES NO included 12 months Mature

12

cT2N0M0; IIA; HR+/HER2-; 

Ki67 40%

IDC Luminal B 37

KDR

 p.A991fs VUS 14,93% 18,8% 0,3% 0,0% YES NO included 13 months Mature

13

cT2N0M0; IIA; HR+/HER2-; 

Ki67 45%

IDC Luminal B 42

GATA3

 p.R330fs

Likely 

pathogenic

33,72% 34,6% NS 0,0% Tumorectomy  CT discarded  NS NS

14

cT2N3cM1; IV; HR-/HER2-; 

Ki67 60%

IDC TNBC 76

TP53 

p.R342* Pathogenic 57,47% 53,2% NS 0,0% YES CT discarded NS NS

15

cT2N0M0; IIA; HR+/HER2-; 

Ki67 30%

ILC Luminal B 32 No mutations No mutations

No 

mutations

NA NS NA Mastectomy CT discarded NS NS

16

pT1N1M0; IIA; HR+/HER2-; 

Ki67 30%

IDC Luminal  B 13

PIK3CA 

p.G1007R

Likely 

pathogenic

7,90% NA NS NA Mastectomy CT discarded NS NS

HR: Hormonal Receptor IDC: Invasive Ductal Carcinoma MAF: Mutant Allele Fraction RT: Radiotherapy *Breast Cancer Subtype based on Immunohistochemistry.

HER2: Human epidermal growth factor receptor-2 ILC: Invasive Lobular Carcinoma NGS: Next-Generation Sequencing NS: No Sample  Luminal B cut-off Ki67 ≥ 20%

TNBC: Triple-Negative Breast Cancer VUS: Variant of Unknown Significance CT: Chemotherapy NA: Not Assayed
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Case / Gene 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Count %

GATA3 4 25%

PIK3CA 3 19%

TP53 3 19%

SPEN 3 19%

KMT2C 4 19%

ATRX 2 13%

CDH1 2 13%

ERBB2 2 13%

MEN1 2 13%

TBX3 2 2 13%

CIC 2 2 13%

RANBP2 2 13%

LATS1 2 13%

MYD88 2 13%

KDR 2 13%

MDC1 1 6%

BRCA2 1 6%

BRCA1 2 1 6%

FAT1 2 1 6%

CTLA4 1 6%

CBFB 1 6%

LRP1B 1 6%

RAD51D 1 6%

ADGRA2 1 6%

AKT2 1 6%

ATR 1 6%

CASP8 1 6%

ERBB3 1 6%

FGFR4 1 6%

SDHA 1 6%

TOP2A 1 6%

MAGI2 1 6%

PTEN 1 6%

CTNNB1 1 6%

AR 1 6%

FANCL 1 6%

GABRA6 1 6%

JAK3 1 6%

NFE2L2 1 6%

SPTA1 1 6%

BCORL1 1 6%

ERCC3 1 6%

MSH6 1 6%

NOTCH1 1 6%

PIK3C2G 1 6%

PIK3R3 1 6%

SMARCA4 1 6%

PMS2 1 6%

POLR3A 1 6%

TOP1 2 1 6%

AKT1 1 6%

CHEK1 1 6%

CYLD 1 6%

EPHA5 1 6%

KDM5C 1 6%

MED12 1 6%

PTPRD 1 6%

RSPO2 1 6%

SLIT2 1 6%

ARID1A 1 6%

FOXA1 1 6%

RICTOR 1 6%

AMER1 1 6%

BCL2 1 6%

KAT6A 1 6%

NF2 1 6%


