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Information about the known variants:
Known pathogenic variant
One known pathogenic mutation PSEN1 p.A426P (rs63751223) was found. Rs63751223 was identified in five members of a family with early onset autosomal dominant AD [1,2]. Interestingly, we found this variant in a non-demented (CDR=0) individual (56 years old) with low CSF tau levels (189.52 pg/ml, WU series) but relatively lower levels of CSF Aβ42 levels (653.69 pg/ml). No family history of dementia has been documented to date.
Novel coding variants
The novel variants are distributed among all the genes: APP p.A741S and p.V287G, GRN p.C247Y, MAPT p.T263P, PSEN1 p.V63G, and PSEN2, p.G270S, p.A346S, p.T347P and p.T369S (Table 2 and 3). Interestingly, the variants APP p.V287G, PSEN1 p.V63G, and PSEN2, p.T347P and p.T369S were found in cognitively normal individuals with high Aβ42 CSF levels. On the other hand, the variant GRN p.C247Y was found in a 77 year-old individual with a CDR=0 but with low CSF Aβ42 levels (75 pg/ml, ADNI series) and high CSF ptau levels (35 pg/ml), which is considered biomarker criteria for AD [3]. This variant is located in a highly conserved nucleotide (GERP=4.81); the residue p.C247 is conserved among all granulins and is very close related to a known pathogenic variant (p.P248L) reported in individuals with frontotemporal dementia (FTD) [2,4].The variant MAPT, p.T263P was found in a cognitively normal individual (last CDR=0, 74 years old) with low CSF Aβ42 levels (406 pg/ml, WU series). This variant is located in exon 9 in a highly conserved nucleotide (GERP=5.41) and is predicted to be damaging for MAPT protein. Additionally, it falls within the first microtubule-binding domain of tau and is surrounded by known pathogenic mutations causing taupathies [2]. The variant PSEN2, p.G270S was found in a demented individual (90 years old, CDR=0.5, MMSE= 24) with high CSF Aβ42 levels (247 pg/ml, ADNI series) and low CSF levels of ptau (19 pg/ml). 
Known low frequency variants
We also identified four previously recognized high-risk variants for LOAD (APOE, p.L46P; MAPT, p.A152T; PSEN2, p.R62H and p.R71W) [2,5,6,7]. PSEN2 p.R71W was identified in one AD case (CDR=1, 82 years old) within the bottom 1% of CSF Aβ42 levels (81 pg/ml, ADNI series) and the top 18% of the CSF tau levels (141 pg/ml). PSEN2 p.R71W exhibited a higher frequency in clinical cases than in controls (p=0.03, OR=10.3, 95%CI=1.1-96.2). However, it did not reach statistical significance in individuals with Aβ deposition (p=0.27, OR=3.4, 95%CI=0.38-30.7) (Table 3). MAPT p.A152T was found in one AD case (CDR=1, 84 years old) at the bottom 8% of CSF Aβ42 levels (140.3 pg/ml, ADNI series). It also occurred more frequently in clinical cases (MAF=0.006) than in controls (MAF=0.001), however, it did not achieve statistical significance in our dataset, possibly for the sample size (p=0.13, OR=3.9, 95%CI=0.64-23.3). PSEN2 p.R62H was found in one AD case (CDR=0.5, 80 year old) within the bottom 9% of the CSF Aβ42 levels (273.41 pg/ml in the WU series) and APOE p.L46P was initially found in one AD case (CDR=1, 78 years old) with CSF Aβ42 levels within the bottom 7% (99.2 pg/ml, ADNI series). PSEN2 p.R62H and APOE p.L46P carriers showed similar frequency among cases and controls (Table 3).
Seven variants that have been recently reported in public databases with no clear roles in human diseases to date were also found (APOE, p.E37K; GRN, p.C231W; MAPT, p.G107S, p.S318L, p.V224G; PSEN2, p.E317G and p.V300G) (Table 2). The variants APOE p.E37K, MAPT p.G107S and PSEN2 p.V300G were found in cognitively normal individuals with high Aβ42 CSF levels (Table 3). In fact, APOE p.E37K was found in an individual (78 years old) within the top 1% of Aβ42 CSF levels (1211.68 pg/ml, WU series, APOE ε3/ ε3 genotype).
Six variants previously reported in families with AD or FTD but classified as non-pathogenic were also identified (GRN, p.R433W, p.P458L, p.R19W; MAPT, p.Q230R; PSEN1, p.R35Q and p.E318G) [2]. The variant GRN p.P458L was found in a 37-year old individual with cognitive deficit (CDR=0.5), low Aβ42 CSF levels (241.6 pg/ml, WU series) and high tau CSF levels (924.09 pg/ml), which meets biomarker criteria for AD [8]. PSEN1 p.R35Q was found in a demented individual (Caucasian, 77 years old and CDR=0.5) who exhibits high Aβ42 CSF levels (221 pg/ml, ADNI series) and low CSF ptau levels (20 pg/ml), which suggest a non-AD type of dementia.
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	Table S1: Biomarkers and covariates in the different series

	Pool1
	 vs Pool 2
	vs Additional Set

	Age
	ns
	ns

	
	
	

	
	
	

	Gender
	ns
	ns

	
	
	

	
	
	

	Apoe e4+
	ns
	ns

	
	
	

	
	
	

	CDR = 0
	ns
	ns

	
	
	

	
	
	

	Aß42
	<0.0001, *
	<0.0001 δ

	
	
	

	
	
	

	Tau
	<0.0001
	<0.01

	
	
	

	
	
	

	Ptau181
	<0.0001
	<0.01

	
	
	

	
	
	


 
	ANOVA was used to identify the important differences for each endophenotype, age and each set. The p-value shown. Fisher exact test was used for gender, apoe e4 + and CDR analysis, separate by series. ADNI pool1 vs pool2 p=0.01, δ ADNI pools vs additional data set is not significant


 
Table S2. Summary of exon coverage per gene.
	GENE
	Exon
	Mean Coverage

	p53 positive control
	 
	335.9582

	pCMV6-XL5 negative control
	 
	111.6862

	APOE
	1
	196.4079

	
	2
	107.3219

	
	3
	82.1116

	
	4
	52.93052

	GRN
	1
	158.054

	
	2_4
	175.2848

	
	5_7
	143.983

	
	8_1
	205.4358

	
	11_13
	207.851

	PSEN1
	1
	221.6

	
	2_3
	77.77825

	
	4
	80.86913

	
	5
	95.76458

	
	6
	31.50099

	
	7
	54.82842

	
	8
	92.2601

	
	9
	85.52308

	
	10
	56.08312

	
	11
	64.90789

	
	12
	125.9575

	PSEN2
	1_2
	16.47196

	
	3
	123.2815

	
	4
	140.2585

	
	5
	111.291

	
	6
	118.9234

	
	7_8
	112.3041

	
	9
	104.7415

	
	10_11
	141.1574

	
	12
	26.11573

	
	13
	74.70342












Table S2. Summary of exon coverage per gene
	GENE
	Exon
	Mean Coverage

	APP
	1
	27.54009 

	
	2
	197.2113

	
	3
	145.7021

	
	4
	94.60729

	
	5
	59.49297

	
	6
	130.5826

	
	7
	154.9414

	
	8
	98.93752

	
	9
	123.3836

	
	10
	62.32779

	
	11
	130.3605

	
	12
	124.6781

	
	13
	105.8592

	
	14
	97.83711

	
	15
	184.1279

	
	16
	118.9949

	
	17
	80.41112

	
	18
	64.74846

	MAPT
	1
	61.95862

	
	2
	53.77114

	
	3
	81.24887

	
	4
	92.15595

	
	5
	62.5825

	
	5
	45.68207

	
	7
	47.82681

	
	8
	83.24144

	
	9
	79.76721

	
	10
	108.4224

	
	11
	96.46175

	
	12
	177.2816

	
	13
	137.7167

	
	14
	74.16285





Table S2b. SPLINTER raw ouput of different SNPs by pools
	Pool 1
	
	
	
	
	
	

	Gene
	Intronic
	Missense
	Coding-synonymous
	Splicing
	UTR
	Near-gene

	APOE
	8
	7
	2
	0
	0
	2

	APP
	62
	2
	2
	0
	18
	0

	GNR
	13
	3
	2
	0
	4
	0

	MAPT
	84
	10
	6
	0
	16
	0

	PSEN1
	78
	1
	1
	0
	5
	0

	PSEN2
	45
	5
	8
	0
	11
	1

	Total
	290
	28
	21
	0
	54
	3

	
	
	
	
	
	
	

	Pool 2
	
	
	
	
	
	

	Gene
	Intronic
	Missense
	Coding-synonymous
	Splicing
	UTR
	Near-gene

	APOE
	6
	10
	1
	1
	2
	2

	APP
	56
	1
	1
	0
	4
	0

	GNR
	8
	3
	1
	2
	2
	1

	MAPT
	74
	10
	8
	0
	14
	0

	PSEN1
	59
	4
	0
	0
	3
	0

	PSEN2
	65
	4
	4
	1
	10
	12

	Total
	268
	32
	15
	4
	35
	15



SPLINTER software was used for call the SNPs. Here it is shown all the variants that passed the filter adjusting the sensitivity and specificity. Only variants with a predicted MAF less than 5 %, exonic missense and affecting the splicing, were selected to be validated. 


Table S3. Summary of sample Cerebrospinal Fluid (CSF) biomarker residual levels 
	
	Sample
	n
	Residual_Aβ42 Mean ± SD (range)
	Residual_Tau Mean ± SD (range)
	Residual_p-tau Mean ± SD (range)

	Pool 1
	WU-ADRC
	70
	0.26 ± 0.38 (-0.53-1.02)
	-0.21 ± 0.46 (-1.1-0.64)
	-0.20 ± 0.41 (-1.08-1.27)

	
	ADNI
	28
	-0.15 ± 0.31 (-0.83-0.24)
	-0.43 ± 0.42 (-1.41-0.52)
	-0.15 ± 0.31 (-0.83-0.24)

	Pool 2
	WU-ADRC
	75
	-0.32  ± 0.42 (-1.06-0.68)
	0.25  ± 0.59 (-1.33-1.25)
	0.24  ± 0.42 (-1.06-0.68)

	
	ADNI
	39
	0.04 ± 0.32 (-0.5-0.57)
	0.32 ± 0.58 (-0.97-1.21)
	0.39 ± 0.68 (-1.2-1.23)

	Additional Set 
	WU-ADRC
	340
	0.01 ± 0.31 (-1.2-0.78)
	-0.009 ± 0.41 (-1.02-1.45)
	-0.01 ± 0.37 (-0.86-1.42)

	
	ADNI
	192
	0.01 ± 0.21 (-0.69-0.57)
	-0.003 ± 0.36 (-0.98-1.35)
	-0.01 ± 0.34 (-0.87-1.08)

	Total
	WU-ADRC
	475
	0.0002 ± 0.38 (-1.2-1.02)
	0.0014 ± 0.48 (-1.3-1.45)
	0.0015 ± 0.42 (-1.14-1.42)

	
	ADNI
	259
	-1.930e-005 ± 0.25 (-0.83-0.57)
	3.862e-006 ± 0.47 (-1.14-1.35)
	7.721e-006 ± 0.45 (-1.58-1.23)




