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Table S1. Clinical information of patients.
	Patient no.
	Diagnosis
	Sex
	Localization
	Age of diagnosis
	ER, PR, HER2 status
	CanRisk-PVCP (%)

	P1
	BC
	female
	left
	61
	ER-, PR-, HER2-
	76.83

	
	BC
	
	right
	69
	ER-, PR-, HER2-
	

	P2
	BC
	female
	right
	52
	unknown
	28.44

	
	BC
	
	left
	55
	ER+, PR-, HER2-
	

	P3
	BC
	female
	left
	36
	ER-, PR-, HER2-
	12.83

	P4
	OC
	female
	left
	51
	ER+, PR+
	18.9

	P5
	BC
	female
	left
	46
	ER+, PR+, HER2+
	9.83

	P6
	OC
	female
	left
	48
	unknown
	36.57

	
	BC
	
	left
	66
	ER-, PR-, HER2 unknown
	

	P7
	BC
	female
	left
	48
	ER+, PR+, HER2-
	21.66

	
	BC
	
	right
	48
	ER+, PR-, HER2+
	

	P8
	BC
	female
	right
	42
	ER-, PR-, HER2-
	7.45

	P9
	BC
	female
	left
	79
	ER+, PR+, HER2-
	20.53

	P10
	BC
	female
	left
	43
	ER+, PR+, HER2-
	16.12

	
	BC
	
	right
	43
	ER+, PR+, HER2-
	

	P11
	BC
	female
	left
	41
	unknown
	49.38

	
	BC
	
	right
	54
	ER+, PR+, HER2-
	

	P12
	BC
	male
	left
	62
	ER+, PR+, HER2-
	9.45

	P13
	BC
	male
	right
	50
	ER+, PR+, HER2-
	8.35

	P14
	BC
	female
	left
	59
	ER+, PR+, HER2-
	14.5

	
	BC
	
	right
	61
	ER-, PR-, HER2-
	

	P15
	BC
	female
	right
	61
	ER-, PR-, HER2-
	58.72

	P16
	BC
	female
	right
	66
	ER+, PR+, HER2+
	10.79

	P17
	BC
	female
	right
	45
	ER+, PR+, HER2-
	13.48

	P18
	BC
	female
	left
	53
	unknown
	34.03

	P19
	BC
	female
	left
	60
	ER-, PR-, HER2-
	25.67

	P20
	BC
	female
	left
	34
	ER-, PR-, HER2-
	17.7

	P21
	BC
	female
	left
	49
	ER+, PR+, HER2-
	14.5

	P22
	BC
	female
	right
	50
	ER+, PR+, HER2-
	19.97

	P23
	OC
	female
	unknown
	55
	unknown
	15.85

	
	BC
	
	right
	73
	ER+, PR+, HER2-
	

	P24
	BC
	female
	right
	39
	ER+, PR+, HER2-
	35.1



Patient no.: patient number used in this manuscript, BC: breast cancer, OC: ovarian cancer, ER: Estrogen receptor, PR: Progesterone receptor, HER2: HER2 receptor, CanRisk-PVCP (pathogenic variant carrier probability): The patient’s probability of carrying germline pathogenic variant in BRCA1, BRCA2, PALB2, CHEK2, ATM, BARD1, RAD51D, RAD51C or BRIP1, estimated using the CanRisk-tool.
Table S2: Variant-level and gene-level enrichment analysis
	variant
	cases carrier
	cases wildtype
	case frequency
	control carrier
	control wildtype
	control frequency
	expected
	enrichment
	Beta binomial padjust
	significance
	Firth regression  padjust

	FANCM: c.5791C>T
	1
	119
	8.33E-03
	598
	305172
	1.96E-03
	2.35E-01
	4.26
	2.26E-01
	
	NA

	FANCD2: c.2715+1G>A
	1
	119
	8.33E-03
	286
	300084
	9.52E-04
	1.14E-01
	8.75
	1.38E-01
	
	.

	FAN1: c.922_923del
	1
	119
	8.33E-03
	92
	305685
	3.01E-04
	3.61E-02
	27.70
	5.76E-02
	.
	.

	FANCE: c.1111C>T
	1
	119
	8.33E-03
	15
	305797
	4.90E-05
	5.89E-03
	169.90
	1.46E-02
	*
	*

	MSH6:c.2150_2153del
	1
	119
	8.33E-03
	7
	305808
	2.29E-05
	2.75E-03
	364.07
	8.77E-03
	**
	NA

	MSH4: c.2198C>A
	1
	119
	8.33E-03
	93
	284742
	3.27E-04
	3.92E-02
	25.52
	5.76E-02
	.
	.

	WRN: c.724+1G>A
	1
	119
	8.33E-03
	0
	302863
	0.00E+00
	0.00E+00
	NA
	2.77E-03
	**
	*

	WRN: c.2103_2104del
	1
	119
	8.33E-03
	2
	305789
	6.54E-06
	7.85E-04
	1274.13
	4.12E-03
	**
	

	BLM: c.1642C>T
	2
	118
	1.67E-02
	104
	305120
	3.41E-04
	4.09E-02
	48.91
	3.87E-03
	**
	*

	ERCC4: c.1765C>T
	1
	119
	8.33E-03
	106
	305701
	3.47E-04
	4.16E-02
	24.04
	5.76E-02
	.
	.

	MRE11: c.1516G>T
	1
	119
	8.33E-03
	29
	305658
	9.49E-05
	1.14E-02
	87.84
	2.34E-02
	*
	.

	XRCC4: c.25del
	1
	119
	8.33E-03
	321
	305339
	1.05E-03
	1.26E-01
	7.94
	1.39E-01
	
	.

	SPIDR: c.814C>T
	1
	119
	8.33E-03
	0
	304077
	0.00E+00
	0.00E+00
	NA
	2.77E-03
	**
	.

	PNKP: c.1029+2T>C
	1
	119
	8.33E-03
	1097
	239560
	4.56E-03
	5.47E-01
	1.83
	4.22E-01
	
	NA



Table S2: Variant-level analyses were performed using a beta binomial test and gene-level analyses using Firth regression. Note that monoallelic LPV/PVs in MSH6 are associated with Lynch syndrome. Variants that were not included in the gene-level burden test due to higher carrier frequencies (FANCM, PNKP) or autosomal dominant inheritance (MSH6) are indicated by NA. Significance levels: ., padjust < 0.1; *, padjust < 0.05; **, padjust < 0.01; ***, padjust < 0.001.
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Figure S1. Workflow of the WGS analysis. Top panel: Variant calling and annotation using the megSAP NGS analysis pipeline, followed by variant filtering. Bottom panel: Detection of MEIs using Mobster, followed by MEI filtering based on DNA repair genes. 
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Figure S2. MEIs in DNA repair genes detected by Mobster in WGS data from 134 HBOC patients. Left side: WGS and Mobster visualization via IGV [1] comparing control (upper part) to patient (lower part) with soft-clipped based of the insertion shown. A.) AluYc3 insertion in the MSH4 gene of patient P20. B.) AluYb9 insertion in the MTOR gene of patient P21. C.) AluYa5 insertion in the POLB gene of patient P22. D.) L1 element insertion in the POLK gene of patient P23. E.) L1 element insertion in the SPIDR gene of patient P1. F.) AluYb9 insertion in the TP63 gene of patient P24. The red arrows mark the insertion point of each MEI.
Right side: Magnified view of the soft-clipped base sequence at the insertion point of the MEI (highlighted by a black box). Directly below each magnification is the consensus sequence of the corresponding MEI, as retrieved from the Dfam 3.7 database (https://www.dfam.org/).
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