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Experimental procedure 
Study subjects 
German Immunochip data set. A case sample of 1,535 German LLI (male/female ratio approximately 1/3; age-range 94–110 years; mean age 99.0 years) as described previously (Nebel et al. 2005; Flachsbart et al. 2009; Nebel et al. 2011) was investigated for this study (panel A in Supplementary Table 1). The control sample comprised 6,502 younger individuals drawn from German population-based collections including 2,567 Germans from the popgen biorepository (Krawczak et al. 2006), 1,916 adults from the KORA study (Collaborative Health Research in the Region of Augsburg) (Holle et al. 2005), 313 individuals recruited by the Bavarian Red Cross, and 206 participants recruited by the Charité-Universitätsmedizin Berlin. Additional samples (1,500) were obtained from the population-based epidemiological Heinz Nixdorf Recall study (Schmermund et al. 2002). DNA samples were genotyped using the Immunochip custom chip (Trynka et al. 2011), an Illumina targeted high-density genotyping array with comprehensive coverage of 196,524 SNPs located in 186 autoimmune disease-associated loci. All subjects gave written informed consent to participate in the study. Approval for the project was obtained from the respective review boards.

French replication sample. French centenarians were recruited when they were in their 100th year or beyond (Blanché et al. 2001). French siblings were recruited when at least two siblings fulfilling age criteria of 90 years or older were alive in a family. The oldest sibling was selected for the association study. The mean age of centenarians and unrelated siblings was 104 and 100 years, respectively (age at death or age at last contact). In total 1,264 elderly were included in the study (male/female ratio approximately 1/4.5, mean age 102.4 years; age-range 91-115+ years). All subjects signed a written informed consent form in accordance with the local review board. The 1,830 French controls (mean age 49.1 years; age-range 35.2–61.9 years) were selected in a population-based sample of French subjects that had participated in the Supplementation in Vitamins and Mineral Antioxidants (SU.VI.MAX) study (Hercberg et al. 1998). 

Danish replication sample. The 499 Danish LLIs (male/female ratio 1/3, age range 92-101 years; mean age 96.2 years) were drawn from three population-based nation-wide birth cohort studies conducted at the University of Southern Denmark: The Danish 1905 birth cohort study (Nybo et al. 2001), the Danish 1910 birth cohort study (Vestergaard et al. 2015, submitted), and the Danish 1915 birth cohort study (Christensen et al. 2013). Briefly, the 1905 birth cohort study was initiated in 1998, when participants were 92-93 years of age, and the 1910 and the 1915 Birth Cohort Studies were initiated in 2010, when participants were 100 and 95 years of age, respectively. The 746 younger controls (male/female ratio 2/3; age range 56-71 years; mean age 63.1 years) were drawn from the Study of Middle Aged Danish Twins (MADT) (Skytthe et al. 2013). Written informed consent was obtained from all participants and all studies were approved by The Regional Scientific Ethical Committees for Southern Denmark.

Immunochip genotype calling and quality control
Initial genotype calling was performed with the GenomeStudio GenTrain 2.0 algorithm (Illumina’s GenomeStudio data analysis software) and the custom generated cluster file of Trynka et al. (based on an initial clustering of 2,000 UK samples and subsequent manual readjustment of cluster positions) (Trynka et al. 2011). SNPs that had >2% missing data, a different missing genotype rates in affected and unaffected individuals (PFisher<10-5) or deviated from the Hardy-Weinberg equilibrium (exact P<10−4 in controls) per sample study were excluded using PLINK (Purcell et al. 2007). Sample quality control measures included sample call rate, overall heterozygosity, relatedness testing and other metrics. Individuals with >2% missing data were removed. Outlier individuals with an average marker heterozygosity of ±5 s.d. away from the sample mean were removed. For robust relatedness testing (IBS/IBD estimation) and population structure analysis, we generated a pruned subset of 20,173 SNPs excluding X- and Y-chromosomes, SNPs in LD (leaving no pairs with r2>0.2), and 11 high-LD regions as described by Price et al. (Price et al. 2008). Pair-wise percentage IBD values were computed using PLINK. By definition, PI_HAT:= P(IBD=2) + 0.5 * P(IBD=1) (proportion IBD). One individual (the one showing greater missingness) from each pair with estimated PI_HAT>0.1875 (which is halfway between expected IBD for third- and second degree relatives) was removed. The remaining 1,458 cases and 6,368 controls were tested for population stratification using the principal components method (PCA) as implemented in SNPRelate (Zheng et al. 2012). PCA revealed no population outliers (Supplementary Fig. 3). 142,136 QCed polymorphic variants and 1,458 German LLI and 6,368 German controls were available for analysis (panel A in Supplementary Table 1).

Statistical analysis in the discovery sample
Logistic regression was used to perform association analysis. To control for potentially confounding effects due to population stratification, we adjusted for the top ten eigenvectors from PCA in the regression analysis. A quantile-quantile plot of Immunochip association analysis showed a few significant associations in the tail of the distribution (Supplementary Fig. 4). Immunochip intensity cluster plots of SNP markers with PImmunochip<0.01 were manually inspected to ensure that they were well clustered. An associated region was defined by means of PLINK’s clumping procedure using the settings p1 ≤ 5×10-4, p2 ≤ 0.05, r2 ≥ 0.5, kb ≤ 250, after cluster plot inspection. Immunochip-wide significance level was defined by Bonferroni correction of the number of LD-independent markers on the Immunochip (0.05/81,248=6.15×10-7) using as an estimate for the number of independent markers a pairwise r2<0.05 of LD, as was used recently in a previous Immunochip experiment on celiac disease (Trynka et al. 2011) and in the Cardiochip custom genotyping project (Musunuru et al. 2010; Lanktree et al. 2011).
For replication, we selected the most strongly associated SNP from each associated region (n=17). Of the 17 SNPs typed in the French and Danish sample two SNPs (rs10500560, rs41280278) failed the genotyping procedure.

Replication genotyping and statistical analysis 
Follow-up replication genotyping in the French (1,264 LLI and 1,830 younger controls) and Danish study population (499 LLI and 746 younger controls) was carried out using the Sequenom iPlex Mass ARRAY platform (Sequenom, San Diego, CA) (panel B in Supplementary Table 1). Quality control was done for each country population separately. Individuals with >5% missing data were removed. SNPs that had >5% missing data or deviated from the Hardy-Weinberg equilibrium (exact P<10−4 in controls) per sample population were excluded. P-values for allele-based tests of phenotypic association for each single replication population were calculated using PLINK. Adjustment for multiple testing was performed by Bonferroni correction for 15 SNPs. PLINK’s fixed-effects meta-analysis function was used to obtain P-values for the combined replication data set (PRepl) (panel B in Supplementary Table 1) and the combined discovery-replication data set (PImmunochip+Repl) (panel A and B in Supplementary Table 1).

Annotation of association boundaries
LD regions (association boundaries) around lead SNPs were defined by extending in both directions a distance of 0.1 centimorgans (cM). For each locus, candidate genes within regions are listed in columns labeled ‘Key genes’ in Table 1.

Annotation of association with other phenotypes
[bookmark: _Toc287097538][bookmark: _Toc287097612][bookmark: _Toc287097668][bookmark: _Toc287097820][bookmark: _Toc287097976][bookmark: _Toc287098211][bookmark: _Toc297214990]Overlaps with other phenotypes were annotated with the National Human Genome Research Institute (NHGRI) GWAS catalog (www.genome.gov/gwastudies, accessed July 15, 2015). All known associations with P<5×10−8 with any disease or primary phenotype were included. For each longevity locus with association boundaries defined in Table 1, we annotated all phenotypes that had at least one associated SNP within the region.
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Supplementary Tables

Supplementary Table 1. LLI/control panels used in the analysis.

Panel A: German longevity discovery panel (Immunochip analysis) after quality control. ‘Group’ refers to the scientific group that provided samples. LLI: Long-lived individuals.

	Country
	Group
	#LLI
	#Controls
	Mean age in years [SD]

	Platform

	Germany
	Research Group for Healthy Aging, Institute of Clinical Molecular Biology, Kiel University 
	1458
	-
	99.0 [2.6]
	Immunochip

	Germany
	Popgen, Kiel University 
	-
	2481
	58.3 [15.8]
	Immunochip

	Germany
	KORA (Helmholtz Center Munich)
	-
	1879
	56.1 [13.3]
	Immunochip

	Germany
	Institute of Medical Informatics, Biometry and Epidemiology, LMU Munich 
	-
	306
	47.5 [9.2]
	Immunochip

	Germany
	Department of Gastroenterology, Hepatology and Endocrinology, Charité - Universitätsmedizin Berlin

	-
	202
	53.2 [15.7]
	Immunochip

	Germany
	Life & Brain Center at the University Clinic in Bonn
	-
	1500
	59.0 [7.7]
	Immunochip

	Total
	
	1458
	6368
	
	




Panel B: Longevity replication panel after quality control. LLI: Long-lived individuals.


	Country
	Group
	#LLI
	#Controls
	Mean age in years [SD]

	Platform

	France
	CEPH, Paris, France

	1257
	-
	102.4 [3.0]
	Sequenom

	France
	Univ. Sorbonne Paris Cité-UREN, INSERM U557, Bobigny, France
	-
	1811
	49.1 [6.2]
	Sequenom

	Denmark
	University of Southern Denmark, Denmark
	493
	-
	96.2 [3.1]
	Sequenom

	Denmark
	University of Southern Denmark, Denmark
	-
	740
	63.1 [3.7]
	Sequenom

	Total
	
	1750
	2551
	
	



Supplementary Table 2. Immunochip association statistics in German panel (panel A, Supplementary Table 1) for 84 SNPs with PImmunochip<5×10‑4.

	dbSNP ID
	A1
	P
	OR (95% CI)

	rs2282701
	A
	0.0002867
	1.32 (1.13-1.52)

	rs60905519
	T
	0.0004879
	1.24 (1.01-1.40)

	rs12561997
	A
	0.0003523
	1.25 (1.11-1.41)

	rs6696981
	T
	0.0003700
	1.25 (1.11-1.41)

	rs6684479
	T
	0.0004015
	1.25 (1.10-1.41)

	rs6426748
	T
	0.0004196
	1.24 (1.10-1.41)

	rs199879172
	C
	0.0004328
	1.24 (1.10-1.40)

	rs35553251
	T
	0.0003845
	1.25 (1.10-1.41)

	rs6695165
	C
	0.0004485
	1.24 (1.10-1.41)

	rs7513562
	C
	0.0004227
	1.25 (1.10-1.41)

	rs7550872
	C
	0.0004299
	1.24 (1.10-1.41)

	rs10888637
	T
	0.0003558
	1.38 (1.16-1.65)

	rs6669448
	A
	0.0003821
	1.38 (1.15-1.64)

	rs115926530
	T
	0.0001684
	0.40 (0.25-0.65)

	rs1729662
	G
	0.0004831
	1.16 (1.07-1.26)

	rs7601200
	T
	0.0001292
	1.17 (1.08-1.27)

	rs2242102
	A
	0.0004901
	1.15 (1.07-1.25)

	rs62195091
	T
	0.0002637
	1.22 (1.10-1.36)

	rs12472244
	G
	0.0003768
	1.19 (1.08-1.32)

	rs73075944
	C
	0.0001581
	1.21 (1.10-1.33)

	rs4839594
	G
	0.0001973
	1.22 (1.10-1.36)

	rs77048564
	T
	0.0001724
	1.47 (1.20-1.80)

	rs115706262
	A
	0.0001939
	1.47 (1.20-1.79)

	rs1906599
	T
	0.0001286
	0.82 (0.74-0.91)

	rs3775662
	T
	0.0002152
	2.76 (1.61-4.73)

	rs115522986
	A
	0.0001675
	1.55 (1.23-1.94)

	rs6878559
	G
	0.0004166
	0.86 (0.80-0.94)

	rs2243677
	C
	0.0003120
	1.19 (1.08-1.31)

	rs2706348
	A
	0.0003468
	1.19 (1.08-1.31)

	rs2706349
	A
	0.0003342
	1.19 (1.08-1.31)

	rs2522414
	C
	0.0004152
	1.19 (1.08-1.30)

	rs2706353
	A
	0.0004237
	1.18 (1.08-1.30)

	rs2706372
	T
	0.0003113
	1.19 (1.08-1.31)

	rs6596086
	C
	0.0004089
	1.18 (1.08-1.30)

	rs2106984
	A
	0.0004678
	1.18 (1.08-1.30)

	rs9465828
	G
	0.0004872
	5.01 (2.03-12.39)

	rs7739438
	A
	0.0002349
	3.87 (1.88-7.95)

	rs6900398
	C
	0.0002353
	3.87 (1.88-7.95)

	rs11764674
	A
	7.763e-05
	0.62 (0.49-0.79)

	rs2720658
	T
	0.0004073
	1.16 (1.07-1.26)

	rs34266322
	G
	0.0002952
	1.32 (1.14-1.53)

	rs8177060
	A
	0.0002873
	0.62 (0.48-0.80)

	rs79545610
	G
	0.0001575
	1.41 (1.18-1.69)

	rs12248559
	A
	0.0004248
	1.29 (1.12-1.48)

	rs34284450
	T
	0.000462
	0.68 (0.54-0.84)

	rs78817795
	T
	5.48e-05
	1.35 (1.17-1.56)

	rs7893707
	C
	0.0001017
	1.61 (1.26-2.04)

	rs372813
	A
	0.0001883
	0.83 (0.75-0.91)

	rs11065987
	G
	0.0004807
	0.86 (0.79-0.94)

	rs7982347
	C
	0.0004981
	1.24 (1.10-1.39)

	rs912128
	A
	0.000268
	1.27 (1.12-1.44)

	rs4788547
	A
	2.382e-05
	0.83 (0.76-0.90)

	rs12446005
	A
	0.000283
	1.18 (1.08-1.29)

	rs1345868
	A
	0.0003045
	1.18 (1.08-1.28)

	rs10500560
	A
	0.0002131
	1.18 (1.08-1.29)

	rs4788567
	A
	6.504e-06
	0.81 (0.74-0.89)

	rs7350856
	T
	6.755e-06
	0.81 (0.74-0.89)

	rs1580602
	A
	0.000413
	0.86 (0.79-0.94)

	rs39536
	T
	1.36e-05
	0.83 (0.76-0.90)

	rs907875
	C
	1.228e-05
	0.82 (0.75-0.90)

	rs11078576
	T
	3.718e-06
	1.21 (1.12-1.31)

	rs4790791
	T
	8.434e-05
	1.18 (1.08-1.27)

	rs9895574
	G
	9.931e-05
	1.17 (1.08-1.27)

	rs7209554
	A
	0.0001285
	0.84 (0.77-0.92)

	rs375241
	T
	0.0001851
	1.19 (1.09-1.30)

	rs319758
	A
	0.0004218
	1.18 (1.07-1.29)

	rs17694365
	A
	0.0002236
	1.23 (1.10-1.36)

	rs4804633
	G
	6.214e-05
	1.19 (1.09-1.30)

	rs28399637
	A
	0.0002622
	0.85 (0.77-0.93)

	rs2075650
	G
	7.01e-09
	0.69 (0.60-0.78)

	rs10420331
	A
	0.0003131
	0.86 (0.79-0.93)

	rs41280278
	C
	1.655e-05
	1.50 (1.25-1.80)

	rs3848722
	G
	0.000296
	1.17 (1.07-1.27)

	rs73130504
	T
	0.0001221
	1.40 (1.18-1.66)

	rs4810482
	C
	0.0004472
	1.16 (1.07-1.26)

	rs45521633
	T
	0.0001397
	1.41 (1.18-1.68)

	rs6074009
	T
	0.0001021
	1.22 (1.10-1.34)

	rs6065921
	G
	9.497e-05
	1.22 (1.10-1.34)

	rs56347917
	G
	0.0003265
	1.20 (1.09-1.32)

	rs76926652
	T
	0.0002743
	1.19 (1.08-1.30)

	rs76659719
	C
	0.0004303
	1.20 (1.08-1.32)

	rs17380117
	G
	0.0004926
	1.19 (1.08-1.31)

	rs77048809
	A
	0.0004868
	1.19 (1.08-1.32)

	rs8130757
	T
	0.0002543
	1.74 (1.30-2.34)

	rs2282701
	A
	0.0002867
	1.32 (1.13-1.52)

	rs60905519
	T
	0.0004879
	1.24 (1.01-1.40)


dbSNP id: rs ID; A1: minor allele; ; P/OR: Nominal P-value (not corrected for multiple testing) and corresponding allelic odds ratio and 95% confidence interval with respect to A1.

Supplementary Table 3. Immunochip association statistics in German panel (panel A, Supplementary Table 1) for the 15 SNPs selected for replication.

	Chr.
	Position
	dbSNP ID
	A1
	A2
	AF cases
	AF controls
	P
	OR (95% CI)

	1
	49426459
	rs10888637
	T
	C
	0.05898
	0.04405
	0.0003558
	1.38 (1.16-1.65)

	4
	26055272
	rs77048564
	T
	C
	0.04552
	0.03078
	0.0001724
	1.47 (1.20-1.80)

	5
	131935477
	rs2706372
	T
	C
	0.2565
	0.2241
	0.0003113
	1.19 (1.08-1.31)

	13
	100074381
	rs912128
	A
	G
	0.1173
	0.09446
	0.000268
	1.27 (1.12-1.44)

	16
	71634544
	rs4788547
	A
	G
	0.3077
	0.3479
	2.382e-05
	0.83 (0.76-0.90)

	16
	71893498
	rs4788567
	A
	G
	0.2716
	0.3138
	6.504e-06
	0.81 (0.74-0.89)

	16
	86532032
	rs39536
	T
	C
	0.3244
	0.3673
	1.36e-05
	0.83 (0.76-0.90)

	17
	5502661
	rs907875
	C
	T
	0.2938
	0.3350
	1.228e-05
	0.82 (0.75-0.90)

	17
	5505774
	rs11078576
	T
	C
	0.4852
	0.4380
	3.718e-06
	1.21 (1.12-1.31)

	17
	31546315
	rs375241
	T
	C
	0.2740
	0.2405
	0.0001851
	1.19 (1.09-1.30)

	19
	11772989
	rs4804633
	G
	T
	0.3443
	0.3063
	6.214e-05
	1.19 (1.09-1.30)

	20
	44646855
	rs45521633
	T
	C
	0.0583
	0.04185
	0.0001397
	1.41 (1.18-1.68)

	20
	44714510
	rs6065921
	G
	A
	0.2167
	0.1857
	9.497e-05
	1.22 (1.10-1.34)

	20
	44730817
	rs76926652
	T
	C
	0.2555
	0.2243
	0.0002743
	1.19 (1.08-1.30)

	21
	16741959
	rs8130757
	T
	C
	0.0216
	0.01264
	0.0002543
	1.74 (1.29-2.34)



Chr: chromosome of marker; Position: genomic positions were retrieved from NCBI’s dbSNP build v141 (genome build hg19); dbSNP id: rs ID; A1: minor allele; A2: major allele; AF: allele frequency of A1; P/OR: Nominal P-value (not corrected for multiple testing) and corresponding allelic odds ratio and 95% confidence interval with respect to A1. 

Supplementary Table 4. Association statistics in French and Danish samples (panel B, Supplementary Table 1) for the 15 SNPs selected for replication.

	
	
	
	
	
	Replication Denmark (493/740)
	
	
	Replication France
(1,257/1,811)
	
	
	Replication combined
(1,750/2,551)

	Chr.
	Position
	dbSNP ID
	A1
	A2
	PDenmark
	OR (95% CI)
	AF cases
	AF controls
	PFrance
	OR (95% CI)
	AF cases
	AF controls
	PRepl
	OR (95% CI)

	1
	49426459
	rs10888637
	T
	C
	0.6813
	1.09 (0.73-1.62)
	0.04462
	0.04122
	0.8855
	0.98 (0.76-1.27)
	0.04177
	0.04252
	0.9199
	1.01 (0.82-1.25)

	4
	26055272
	rs77048564
	T
	C
	0.9636
	0.99 (0.61-1.59)
	0.02941
	0.02973
	0.05929
	0.71 (0.50-1.02)
	0.01909
	0.0265
	0.1237
	0.80 (0.60-1.06)

	5
	131935477
	rs2706372
	T
	C
	0.07594
	1.19 (0.98-1.45)
	0.2312
	0.2014
	2.684×10-3
	1.21 (1.07-1.38)
	0.2189
	0.1877
	4.951×10-4
	1.21 (1.09-1.34)

	13
	100074381
	rs912128
	T
	C
	0.3915
	0.89 (0.68-1.16)
	0.09736
	0.1081
	0.4733
	0.94 (0.78-1.12)
	0.08559
	0.09088
	0.2832
	0.92 (0.79-1.07)

	16
	71681153
	rs39536
	A
	G
	0.6947
	1.03 (0.87-1.22)
	0.3618
	0.3541
	0.369
	1.05 (0.94-1.17)
	0.3429
	0.3319
	0.3302
	1.05 (0.96-1.15)

	16
	71893498
	rs4788547
	A
	G
	0.05649
	1.18 (1.00-1.39)
	0.3884
	0.3507
	0.643
	1.03 (0.92-1.15)
	0.3018
	0.2962
	0.1477
	1.07 (0.98-1.17)

	16
	86532032
	rs4788567
	A
	G
	0.1114
	1.15 (0.97-1.36)
	0.3428
	0.3122
	0.6755
	1.03 (0.91-1.15)
	0.2800
	0.2752
	0.2178
	1.06 (0.97-1.17)

	17
	5502661
	rs11078576
	T
	C
	0.9587
	1.00 (0.85-1.18)
	0.4381
	0.4371
	0.06668
	1.10 (0.99-1.22)
	0.4379
	0.4144
	0.1154
	1.07 (0.98-1.17)

	17
	5505774
	rs375241
	T
	C
	0.2718
	0.90 (0.75-1.08)
	0.2596
	0.2797
	0.353
	0.94 (0.83-1.07)
	0.2172
	0.2272
	0.1666
	0.93 (0.84-1.03)

	17
	31546315
	rs907875
	G
	A
	0.9598
	1.00 (0.85-1.19)
	0.3523
	0.3514
	0.03388
	0.89 (0.80-0.99)
	0.3266
	0.3527
	0.07799
	0.92 (0.84-1.01)

	19
	11772989
	rs4804633
	G
	T
	0.4775
	0.94 (0.79-1.12)
	0.2927
	0.3061
	0.8042
	1.01 (0.91-1.13)
	0.2971
	0.2942
	0.8626
	0.99 (0.90-1.09)

	20
	44646855
	rs45521633
	T
	C
	0.6367
	0.91 (0.61-1.35)
	0.04260
	0.04662
	0.7602
	1.04 (0.82-1.31)
	0.05171
	0.04997
	0.9797
	1.00 (0.82-1.22)

	20
	44714510
	rs6065921
	G
	A
	0.7888
	1.03 (0.85-1.25)
	0.2201
	0.2155
	0.6959
	0.97 (0.85-1.11)
	0.1842
	0.1881
	0.8602
	0.99 (0.89-1.10)

	20
	44730817
	rs76926652
	T
	C
	0.8138
	0.98 (0.81-1.18)
	0.2525
	0.2568
	0.7655
	0.98 (0.87-1.11)
	0.2281
	0.2314
	0.7055
	0.98 (0.89-1.09)

	21
	16741959
	rs8130757
	T
	C
	0.2783
	1.43 (0.75-2.74)
	0.01826
	0.01284
	0.2321
	0.77(0.51-1.18)
	0.01352
	0.01739
	0.6783
	0.93 (0.65-1.32)



Chr: chromosome of marker; Position: genomic positions were retrieved from NCBI’s dbSNP build v141 (genome build hg19); dbSNP id: rs ID; A1: minor allele; A2: major allele; AF: allele frequency of A1; P/OR: Nominal P-value (not corrected for multiple testing) and corresponding allelic odds ratio and 95% confidence interval with respect to minor allele. For each panel, numbers of longevity cases/controls are displayed in parentheses.



Supplementary Figures

Supplementary Figure 1. Manhattan plot of Immunochip association statistics of 142,136 SNPs. Red horizontal line indicates an Immunochip-wide significance level of 6.15×10-7. Black horizontal line indicates our selected P-value threshold for replication (5×10-4).
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Supplementary Figure 2. 
(a)
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Regional association plots (from Immunochip analysis; panel A in Supplementary Table 1) of established longevity susceptibility loci. (a) 19q13 at APOE (b) 5q33.3 at EBF1 and (c) 6q21 at FOXO3. All loci are sparsely covered on the Immunochip.

Supplementary Figure 3. Principal component analysis of QCed Immunochip data. 
(a) The first two principal components of all Immunochip samples (panel A in Supplementary Table 1) are shown. Samples are colored by genotyping batch code. (b) Even distribution of cases and controls along the first six principal components stratified by case/control. AGI1: German LLI samples; POPCOF1/GCON1/BSPSCP1: German control samples from the popgen biorepository; HNR1: German control samples from the Heinz Nixdorf Recall study; KORA1/KORA2: German control samples from the KORA study; Pittsburgh1: German control samples recruited by the Bavarian Red Cross and the Charité-Universitätsmedizin Berlin genotyped in Pittsburgh.
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Supplementary Figure 4. Quantile-quantile (Q-Q) plot for the discovery panel (panel A in Supplementary Table 1). Only markers that passed the quality criteria were used for plotting. The 2.5th and 97.5th percentiles of the distribution under random sampling and the null hypothesis of no association form the 95% concentration band. The genomic inflation factor λ is defined as the ratio of the medians of the sample χ2 test statistics and the 1-d.f. χ2 distribution (0.455) (Devlin & Roeder 1999). Since the estimated genomic inflation factor λ scales with sample size, it is informative to report the inflation factor for an equivalent study of 1000 cases and 1000 controls (λ1000) by rescaling λ (de Bakker et al. 2008). Estimated genomic inflation factor is λ=0.983 (λ1000=0.993) from Immunochip association analysis. 
[image: Ageing_QCed_assoc]
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