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	Gene
	Variant
	Variant novelty
	Description

	A. PDAVs in genes reported to be associated with BC or other cancer types

	BARD1
	c.1690C>T(p.Gln564*)
	Known
	The variant  was previously reported in a triple negative BC patient cohort by our group [1]. Variants in BARD1 are not only reported in high-risk familial BC/OC but are also significantly enriched in familial neuroblastoma [2, 3]

	CHEK2
	c.1229del(p.Thr410Metfs*15)
	Known
	The variant was observed in the kinase domain of CHEK2. This likely deleterious PDAV is located downstream of a c.1100del variant which is well-known to be associated with a two to five-fold increase in BC risk (depending on the familial context) [4]. Recently, c.1229del was reported in cervical tumors but its germline nature was not confirmed in that study [5]

	FANCA
	c.2152-2A>G(p.?)
	Novel
	FANCA (OMIM 607139) is involved in cell cycle checkpoint & DNA repair and variants in this gene are reported in FA and BC [6]

	PALB2
	c.1674dup(p.Gln559Serfs*19)
	Novel
	The variant was observed in the low complexity region of PALB2. Bi-allelic variants in PALB2 are reported to be associated with Fanconi anemia (FA), whereas mono-allelic variants are associated with an increased risk of hereditary BC and pancreatic cancers [7-9]

	RAD51C
	c.181_182del(p.Leu61Alafs*11)
	Known
	Mono-allelic and bi-allelic variants in RAD51C are associated with an increased risk of BC/OC and FA-like disorder, respectively [10, 11]

	B. PDVs in genes linked to DNA repair, FA or occurring in some types of cancers but not well studied in the context of familial BC

	RINT1
	c.64G>T(p.Glu22*)
	Novel
	RINT1 interacts with RAD50 and RBL2 (OMIM 180203) and participate in cell cycle checkpoints control after DNA damage as well as blocking of telomerase-independent telomere lengthening [16]. Earlier, it was reported that variants in RINT1 are associated with breast and Lynch syndrome-spectrum cancers [14]. However, a recent study in 2,024 familial BCs did not provide any support for RINT1 being a moderate-penetrant familial BC susceptibility gene. This larger study rather excluded a moderate effect of RINT1 in BC predisposition [15].

	CCNH
	c.643_646del(p.Thr215Profs*21)
	Novel
	Variants in CCNH (OMIM 601953)are reported to influence thyroid cancer susceptibility [16]

	DCLRE1A
	c.412C>T(p.Arg138*)
	Known
	These genes are involved in the DSB repair process. DCLRE1A (OMIM 609682)  is reported mutated in a northern Finnish familial BC patient whereas DCLRE1C (OMIM 605988) is reported mutated in a BRCA1/2 and PALB2 negative BC patient [17, 18].

	DCLRE1C
	c.241C>T(p.Arg81*)
	Known
	

	EXO1
	c.2212-1G>C(p.?)
	Known
	EXO1, through its 5' to 3' exonuclease activity, is involved in mismatch repair and recombination after interacting with MSH2 (OMIM 609309). There are conflicting reports about EXO1 being associated with hereditary non-polyposis colorectal cancer [19]. Recently, a truncating mutation in EXO1 was also reported in a Russian high-risk BC patient [20]

	MUS81
	c.392G>A(p.Trp131*)
	Novel
	This gene is involved in the DSB repair process. Dysregulated MUS81 (OMIM 606591) is linked to neurological diseases and cancer predisposition [21] 

	PDE11A+
	c.1660del(p.Cys554Valfs*14)
	Known
	PDE11A (OMIM 604961) is involved in DNA repair pathways. It regulates signal transduction by controlling intracellular concentration of cAMP and cGMP. Germline variants in this gene are reported in Cushing syndrome, prostate cancer and testicular germ cell tumors [22-24]

	RECQL4
	c.1573del(p.Cys525Alafs*33)
	Known
	RECQL4 (OMIM 603780) is an essential helicase gene involved in DNA replication and repair. Rothmund-Thomson syndrome patients with RECQL4 variants have an increased risk for osteosarcoma [25]

	
	c.3439del(p.Leu1147Cysfs*3)
	Novel
	

	C. PDAVs in genes associated with other hereditary syndromes but only remotely related to cancer

	ABCC11+
	c.395+2T>C(p.?)
	Novel
	ABCC11 (OMIM 607040) responsible for transposrting various molecules across extra- and intra-cellular membranes.Although some reports associate variants in ABCC11  with wet-type earwax, axillary osmidrosis, colostrum secretion from the mammary gland, and potential BC susceptibility, these data are presently inconclusive [26]
 

	
	c.297G>A(p.Trp99*)
	Known
	

	BBS10+
	c.271dup(p.Cys91Leufs*5)
	Known
	Both BBS10 (OMIM 610148) and TTC8 (OMIM 608132) are associated with the Bardet-Biedl syndrome. In addition to other anomalies, they are also involved in poor breast bud development [27]

	
	c.1543_1546dup(p.Thr516Argfs*7)
	Novel
	

	CYP1A1
	c.1371del(p.Cys457*)
	Known
	CYP1A1 (OMIM 108330) is involved in drug, cholesterol, steroids and other lipid metabolism and is associated with lung and colorectal cancer [28]

	ESCO2
	c.876_879del(p.Asp292Glufs*48)
	Known
	Dysregulation of cohesion and cohesin-associated genes (like ESCO2 (OMIM 609353) are linked to cancers like esophageal adenocarcinoma, melanoma, rhabdomyosarcoma and oculomotor nerve angioma [29]

	TDP1
	c.502del(p.Leu168Serfs*45)
	Known
	TDP1 (OMIM 607198) is essential for repairing stalled topoisomerase I-DNA complexes during DNA replication and transcription. Variants in TDP1 are reported in Spine Cerebellar Ataxia with Axonal Neuropathy [30]

	CD96
	c.766dup(p.Ile256Asnfs*13)
	Known
	PDAVs were also found in CD96 (OMIM 606037), (OMIM 602858), DNAH11 (OMIM 603339), FLT4 (OMIM 136352), HPS6 (OMIM 607522), MYH8 (OMIM 160741), NME8 (OMIM 607421), while variants in these genes have been found associated with C syndrome, Smith-Lemli-Opitz Syndrome, Primary ciliary dyskinesia, Hereditary lymphedema, Hermansky-Pudlak Syndrome 6, Trismus-Pseudocamptodactyly Syndrome, and Primary ciliary dyskinesia, respectively.  Two of these genes were found mutated more than once in BC patients but not mutated in controls.

	
	c.1321C>T(p.Arg441*)
	Known
	

	DHCR7
	c.964-1G>C(p.?)
	Known
	

	DNAH11
	c.2081_2082del(p.Val694Glyfs*2)
	Novel
	

	FLT4
	c.3048C>A(p.Cys1016*)
	Novel
	

	HPS6
	c.2326T>C(p.*776Argext*38)
	Known
	

	MYH8
	c.1209C>A(p.Cys403*)
	Known
	

	NME8
	c.454+1G>A(p.?)
	Known
	

	
	c.1600C>T(p.Arg534*)
	Known
	

	TTC8
	c.736C>T(p.Gln246*)
	Novel
	


+ gene presenting PDAVs in controls
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