[bookmark: _GoBack]Table S1a. BRCA1 variants included in genotyping assay design.

	HGVS cDNA
	HGVS protein
	Type of variant
	Source
	Phase for testinga
	Genotyping call rate (%)
	Remarks

	c.200A>G
	p.Asp67Gly
	Missense
	Novel
	2
	99.74
	

	c.571G>A
	p.Val191Ile
	Missense
	BIC, [1-5]
	2
	99.96
	

	c.754C>T
	p.Arg252Cys
	Missense
	BIC, [3]
	2
	99.96
	

	c.823G>A
	p.Gly275Ser
	Missense
	BIC, [6, 7]
	1+2
	99.94
	

	c.1036C>T
	p.Pro346Ser
	Missense
	BIC, [3, 8]
	2
	100.00
	

	c.1319T>C
	p.Leu440Ser
	Missense
	BIC
	1+2
	99.86
	

	c.2286A>T
	p.Arg762Ser
	Missense
	BIC, [3, 5, 9, 10]
	2
	99.93
	

	c.2519G>A
	p.Ser840Asn
	Missense
	Novel
	2
	99.22
	

	c.2726A>T
	p.Asn909Ile
	Missense
	BIC, [3, 6]
	1+2
	99.07
	

	c.2739T>A
	p.Asn913Lys
	Missense
	BIC, [3]
	2
	99.96
	

	c.3448C>T
	p.Pro1150Ser
	Missense
	BIC, [5, 11]
	2
	99.37
	

	c.3625T>G
	p.Leu1209Val
	Missense
	BIC, [4]
	1+2
	98.99
	

	c.3662A>C
	p.Glu1221Ala
	Missense
	BIC, [3]
	2
	99.48
	

	c.3803A>G
	p.Asn1268Ser
	Missense
	BIC, [3]
	2
	99.03
	

	c.4643C>T
	p.Thr1548Met
	Missense
	BIC
	1+2
	98.54
	

	c.4892G>A
	p.Ser1631Asn
	Missense
	BIC, [3]
	1+2
	98.96
	

	c.5057A>G
	p.His1686Arg
	Missense
	[2]
	2
	99.48
	

	c.5504G>A
	p.Arg1835Gln
	Missense
	BIC, [3, 4]
	2
	99.96
	

	c.-19-3A>G
	-
	Intronic
	BIC, [10]
	1+2
	62.95
	Excluded due to genotyping call rate <95%

	c.-19-10T>C
	-
	Intronic
	BIC, [3, 12]
	1+2
	83.10
	Excluded due to genotyping call rate <95%

	c.-19-55_-19-54insT
	-
	Intronic
	BIC
	1+2
	98.23
	

	c.4186-10G>A
	-
	Intronic
	BIC, [3]
	1+2
	99.30
	

	c.4675+7T>C
	-
	Intronic
	BIC
	1+2
	99.94
	


a Phase 1 was tested on 879 breast cancer cases; Phase 2 was tested on 1,231 breast cancer cases and 1,493 healthy controls.



Table S1b. BRCA2 variants included in genotyping assay design.

	HGVS cDNA
	HGVS protein
	Type of variant
	Source
	Phase for testinga
	Genotyping call rate (%)
	Remarks

	c.215A>G
	p.Asn72Ser
	Missense
	BIC, [3]
	2
	99.48
	

	c.440A>G
	p.Gln147Arg
	Missense
	BIC, [3-5, 13]
	2
	99.93
	

	c.943T>A
	p.Cys315Ser
	Missense
	BIC, [3, 5, 9, 14, 15, 13]
	1+2
	97.72
	

	c.1568A>G
	p.His523Arg
	Missense
	[13]
	2
	37.41
	Excluded due to genotyping call rate <95%

	c.1626A>G
	p.Ile542Met
	Missense
	Novel
	2
	98.58
	

	c.1825C>G
	p.Gln609Glu
	Missense
	BIC, [3, 4]
	2
	99.96
	

	c.2186T>C
	p.Ile729Thr
	Missense
	Novel
	2
	98.25
	

	c.2399G>T
	p.Gly800Val
	Missense
	BIC
	1+2
	99.38
	

	c.2678A>G
	p.Gln893Arg
	Missense
	BIC, [3]
	2
	99.81
	

	c.2848G>A
	p.Val950Ile
	Missense
	[4]
	2
	99.40
	

	c.3445A>G
	p.Met1149Val
	Missense
	BIC, [3, 4, 9, 13]
	2
	99.48
	

	c.3782C>G
	p.Ser1261Cys
	Missense
	BIC, [3]
	2
	99.81
	

	c.4376A>G
	p.Asn1459Ser
	Missense
	BIC, [5]
	1+2
	99.83
	

	c.4779A>C
	p.Glu1593Asp
	Missense
	BIC, [16]
	1+2
	99.92
	

	c.5167A>C
	p.Thr1723Pro
	Missense
	BIC, [3]
	2
	99.44
	

	c.5312G>A
	p.Gly1771Asp
	Missense
	BIC, [1, 3, 16]
	1+2
	98.82
	

	c.5495C>A
	p.Ser1832Tyr
	Missense
	[17]
	2
	99.11
	

	c.5624A>C
	p.Lys1875Thr
	Missense
	Novel
	2
	99.03
	

	c.5635G>A
	p.Glu1879Lys
	Missense
	BIC, [3, 17]
	2
	99.48
	

	c.5785A>G
	p.Ile1929Val
	Missense
	BIC, [1, 3, 5, 17]
	2
	98.17
	

	c.5986G>A
	p.Ala1996Thr
	Missense
	BIC, [18, 19]
	1+2
	99.07
	

	c.6322C>T
	p.Arg2108Cys
	Missense
	BIC, [3, 4, 17, 20]
	2
	98.32
	

	c.6325G>A
	p.Val2109Ile
	Missense
	BIC, [5, 15]
	2
	98.21
	

	c.6826C>A
	p.Pro2276Thr
	Missense
	BIC
	1+2
	98.42
	

	c.6929C>A
	p.Thr2310Asn
	Missense
	BIC, [3]
	2
	99.48
	

	c.7052C>G
	p.Ala2351Gly
	Missense
	BIC, [21, 17]
	1+2
	98.40
	

	c.7469T>C
	p.Ile2490Thr
	Missense
	BIC, [5, 17, 14, 22-24]
	1+2
	99.07
	

	c.7505G>A
	p.Arg2502His
	Missense
	BIC, [21, 25]
	2
	94.34
	Excluded due to genotyping call rate <95%

	c.8187G>T
	p.Lys2729Asn
	Missense
	BIC, [1, 3, 5, 26, 14, 15, 23, 24, 27]
	2
	99.93
	

	c.8356G>A
	p.Ala2786Thr
	Missense
	BIC, [3, 5]
	1+2
	99.47
	

	c.8393C>T
	p.Pro2798Leu
	Missense
	BIC
	1+2
	99.94
	

	c.8527A>T
	p.Asn2843Tyr
	Missense
	Novel
	2
	97.84
	

	c.8702G>A
	p.Gly2901Asp
	Missense
	BIC, [3, 5, 23, 28, 29]
	2
	99.96
	

	c.9104A>G
	p.Tyr3035Cys
	Missense
	BIC, [3, 17, 23]
	2
	99.44
	

	c.9106C>G
	p.Gln3036Glu
	Missense
	BIC, [3]
	1+2
	99.89
	

	c.9344A>G
	p.Lys3115Arg
	Missense
	BIC
	1+2
	99.04
	

	c.9538C>T
	p.Leu3180Phe
	Missense
	BIC, [26]
	1+2
	99.49
	

	c.9907A>T
	p.Ser3303Cys
	Missense
	BIC, [3]
	2
	99.48
	

	c.10234A>G
	p.Ile3412Val
	Missense
	BIC, [3-5, 17, 26, 14, 16, 30, 13]
	2
	99.96
	

	c.68-7T>A
	-
	Intronic
	BIC, [3, 17]
	1+2
	99.41
	

	c.67+5T>A
	-
	Intronic
	Novel
	1+2
	99.47
	

	c.516+18T>C
	-
	Intronic
	BIC
	2
	97.84
	

	c.7977-23T>C
	-
	Intronic
	Novel
	1+2
	99.44
	

	c.8954-5_8954-2delAACA
	-
	Intronic
	Novel
	1+2
	99.89
	


a Phase 1 was tested on 879 breast cancer cases; Phase 2 was tested on 1,231 breast cancer cases and 1,493 healthy controls.
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Table S2. Characteristics of Malaysian breast cancer cases and healthy controls in ethnicity subgroups: (a) Chinese, (b) Malay and (c) Indian.

(a)

	Characteristics
	Breast cancer cases
	Healthy controls
	p-value

	
	N=1,394
	N=1,071
	

	
	N
	%
	N
	%
	

	Agea (years)
	

	Average age
	50.1
	
	50.4
	
	0.461

	≤30
	44
	3.2
	0
	0.0
	

	31-40
	202
	14.5
	54
	5.0
	

	41-50
	489
	35.1
	549
	51.3
	

	51-60
	430
	30.8
	366
	34.2
	

	≥61
	229
	16.4
	102
	9.5
	

	Family historyb
	<0.001

	Yes
	361
	25.9
	205
	19.1
	

	No
	1,029
	73.8
	866
	80.9
	

	No data
	4
	0.3
	0
	0.0
	

	Pathology profile
	

	ER+
	822
	59.0
	
	
	

	ER-
	275
	19.7
	
	
	

	Triple negative
	150
	10.8
	
	
	

	No data
	147
	10.5
	
	
	



(b)

	Characteristics
	Breast cancer cases
	Healthy controls
	p-value

	
	N=406
	N=167
	

	
	N
	%
	N
	%
	

	Agea (years)
	

	Average age
	46.2
	
	48.4
	
	0.007

	≤30
	24
	5.9
	0
	0.0
	

	31-40
	94
	23.2
	6
	3.6
	

	41-50
	155
	38.2
	111
	66.5
	

	51-60
	104
	25.6
	39
	23.4
	

	≥61
	29
	7.1
	11
	6.6
	

	Family historyb
	0.838

	Yes
	84
	20.7
	36
	21.6
	

	No
	320
	78.8
	131
	78.4
	

	No data
	2
	0.5
	0
	0.0
	

	Pathology profile
	

	ER+
	225
	55.4
	
	
	

	ER-
	99
	24.4
	
	
	

	Triple negative
	56
	13.8
	
	
	

	No data
	26
	6.4
	
	
	




(c)

	Characteristics
	Breast cancer cases
	Healthy controls
	p-value

	
	N=310
	N=255
	

	
	N
	%
	N
	%
	

	Agea (years)
	

	Average age
	51.1
	
	51.2
	
	0.826

	≤30
	8
	2.6
	0
	0.0
	

	31-40
	41
	13.2
	12
	4.7
	

	41-50
	107
	34.5
	121
	47.5
	

	51-60
	89
	28.7
	96
	37.6
	

	≥61
	65
	21.0
	26
	10.2
	

	Family historyb
	0.708

	Yes
	61
	19.7
	47
	18.4
	

	No
	249
	80.3
	208
	81.6
	

	No data
	0
	0.0
	0
	0.0
	

	Pathology profile
	

	ER+
	171
	55.2
	
	
	

	ER-
	77
	24.8
	
	
	

	Triple negative
	36
	11.6
	
	
	

	No data
	26
	8.4
	
	
	


a Age of diagnosis for breast cancer cases or age of consent for healthy controls.
b Family history of breast or ovarian cancer in first or second degree relatives.



 


Table S3a. Frequency of BRCA1 variants detected in ethnicity subgroups.

	HGVS cDNA
	HGVS protein
	Breast cancer cases
	Healthy controls

	
	
	Chinese
	Malay
	Indian
	Chinese
	Malay
	Indian

	c.571G>A
	p.Val191Ile
	4/858
	1/221
	0/139
	9/1055
	1/167
	1/242

	c.823G>A
	p.Gly275Ser
	0/1385
	0/397
	4/307
	0/1055
	0/167
	2/242

	c.1036C>T
	p.Pro346Ser
	5/859
	0/221
	0/139
	2/1055
	0/167
	0/242

	c.2286A>T
	p.Arg762Ser
	5/858
	1/221
	0/139
	1/1054
	0/167
	0/242

	c.2726A>T
	p.Asn909Ile
	5/1386
	0/398
	0/307
	4/1053
	0/167
	0/242

	c.3625T>G
	p.Leu1209Val
	0/1362
	1/394
	0/302
	0/1052
	2/167
	0/242

	c.3662A>C
	p.Glu1221Ala
	1/858
	0/220
	0/137
	3/1045
	0/167
	0/242





Table S3b. Frequency of BRCA2 variants detected in ethnicity subgroups.

	HGVS cDNA
	HGVS protein
	Breast cancer cases
	Healthy controls

	
	
	Chinese
	Malay
	Indian
	Chinese
	Malay
	Indian

	c.215A>G
	p.Asn72Ser
	1/858
	0/220
	0/137
	3/1045
	0/167
	0/242

	c.440A>G
	p.Gln147Arg
	7/858
	5/221
	0/139
	5/1054
	4/167
	0/242

	c.943T>A
	p.Cys315Ser
	18/1355
	0/393
	0/307
	17/1045
	0/155
	0/220

	c.1825C>G
	p.Gln609Glu
	0/858
	2/221
	0/139
	0/1055
	1/167
	0/242

	c.2186T>C
	p.Ile729Thr
	1/854
	0/220
	0/139
	4/1047
	0/155
	0/221

	c.3445A>G
	p.Met1149Val
	0/858
	7/220
	0/137
	3/1045
	4/167
	0/242

	c.4376A>G
	p.Asn1459Ser
	5/1385
	0/396
	0/306
	2/1054
	0/167
	0/241

	c.4779A>C
	p.Glu1593Asp
	0/1386
	1/397
	5/305
	0/1055
	1/167
	3/242

	c.5167A>C
	p.Thr1723Pro
	0/858
	1/219
	0/137
	1/1045
	0/167
	0/242

	c.5312G>A
	p.Gly1771Asp
	0/1360
	1/393
	0/301
	1/1051
	0/167
	0/241

	c.5785A>G
	p.Ile1929Val
	18/854
	0/220
	2/139
	23/1045
	0/155
	0/221

	c.5986G>A
	p.Ala1996Thr
	0/1364
	0/394
	6/302
	0/1053
	0/167
	5/242

	c.6322C>T
	p.Arg2108Cys
	9/850
	4/220
	0/137
	15/1040
	1/158
	0/233

	c.6325G>A
	p.Val2109Ile
	4/854
	2/220
	0/139
	6/1046
	1/155
	0/221

	c.7052C>G
	p.Ala2351Gly
	7/1377
	1/393
	0/307
	5/1046
	2/155
	0/221

	c.7469T>C
	p.Ile2490Thr
	3/1364
	0/394
	0/302
	1/1053
	0/167
	0/242

	c.8187G>T
	p.Lys2729Asn
	15/858
	0/221
	0/139
	18/1054
	1/167
	0/242

	c.8356G>A
	p.Ala2786Thr
	7/1384
	1/397
	0/307
	4/1048
	0/167
	0/233

	c.8702G>A
	p.Gly2901Asp
	1/858
	0/221
	0/138
	5/1055
	0/167
	0/242

	c.9104A>G
	p.Tyr3035Cys
	2/858
	0/219
	0/136
	1/1045
	0/167
	0/242

	c.9538C>T
	p.Leu3180Phe
	0/1385
	1/397
	0/307
	2/1048
	0/167
	0/233

	c.10234A>G
	p.Ile3412Val
	34/858
	3/221
	3/138
	35/1055
	2/167
	0/242

	c.68-7T>A
	-
	1/1377
	1/396
	2/303
	0/1053
	0/167
	1/238

	c.516+18T>C
	-
	8/850
	0/220
	0/137
	7/1049
	0/152
	0/216

	c.8954-5_8954-2delAACA
	-
	2/1383
	0/398
	0/307
	2/1054
	0/167
	0/242
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