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Table S1. Characteristics associated with longer lifespan (≥85 years)
	Characteristics
	Long-lifespan  
(n=1,595)
	Short-lifespan
(n=870)
	P-value

	Sex (Female), n (%)
	664 (41.6)
	320 (36.8)
	0.020

	Age-related Diseases
	
	
	

	Congestive Heart Failure, n (%)
	361 (22.6)
	121 (13.9)
	<0.001

	Peripheral Vascular Disease, n (%)
	175 (11.0)
	51 (5.9)
	<0.001

	Cerebrovascular Disease, n (%)
	729 (45.7)
	193 (22.2)
	<0.001

	Dementia, n (%)
	440 (27.6)
	42 (4.8)
	<0.001

	Chronic Pulmonary Disease, n (%)
	560 (35.1)
	181 (20.8)
	<0.001

	Peptic Ulcer Disease, n (%)
	473 (29.7)
	189 (21.7)
	<0.001

	Mild Liver Disease, n (%)
	178 (11.2)
	196 (22.5)
	<0.001

	Renal Disease, n (%)
	975 (61.1)
	338 (38.9)
	<0.001

	Diabetes without complications, n (%)
	745 (46.7)
	352 (40.5)
	0.003

	Diabetes with complications, n (%)
	287 (18.0)
	105 (12.1)
	<0.001

	Cancer, n (%)
	632 (39.6)
	552 (63.4)
	<0.001

	Moderate or Severe Liver Disease, n (%)
	18 (1.1)
	56 (6.4)
	<0.001


Short-lifespan = death at age 65-75. Only those diseases with P-values < 0.05 are presented.


Table S2. Characteristics associated with longer lifespan (≥90 years)
	Characteristics
	Long-lifespan  
(n=922)
	Short-lifespan
 (n=870)
	P-value

	Sex (Female), n (%)
	325 (35.2)
	321 (36.9)
	0.491

	Age-related Disease
	
	
	

	Congestive Heart Failure, n (%)
	214 (23.2)
	121 (13.9)
	<0.001

	Peripheral Vascular Disease, n (%)
	111 (12.0)
	51 (5.9)
	<0.001

	Cerebrovascular Disease, n (%)
	439 (47.6)
	193 (22.2)
	<0.001

	Dementia, n (%)
	288 (31.2)
	42 (4.8)
	<0.001

	Chronic Pulmonary Disease, n (%)
	342 (37.1)
	181 (20.8)
	<0.001

	Peptic Ulcer Disease, n (%)
	283 (30.7)
	189 (21.7)
	<0.001

	Mild Liver Disease, n (%)
	99 (10.7)
	197 (22.6)
	<0.001

	Renal Disease, n (%)
	576 (62.5)
	338 (38.8)
	<0.001

	Diabetes without complications, n (%)
	435 (47.2)
	353 (40.5)
	0.005

	Diabetes with complications, n (%)
	176 (19.1)
	105 (12.1)
	<0.001

	Cancer, n (%)
	363 (39.4)
	553 (63.5)
	<0.001

	Moderate or Severe Liver Disease, n (%)
	10 (1.1)
	56 (6.4)
	<0.001


Short-lifespan = death at age 65-75. Only those diseases with P-values <0.05 are presented.


Table S3. Characteristics associated with longer lifespan (≥95 years)
	Characteristics
	Long-lifespan 
(n=248)
	Short-lifespan (n=870)
	P-value

	Sex (Female), n (%)
	49 (19.8)
	321 (36.8)
	<0.001

	Age-related Disease
	
	
	

	Congestive Heart Failure, n (%)
	63 (25.4)
	121 (13.9)
	<0.001

	Peripheral Vascular Disease, n (%)
	29 (11.7)
	51 (5.8)
	0.003

	Cerebrovascular Disease, n (%)
	132 (53.2)
	194 (22.2)
	<0.001

	Dementia, n (%)
	85 (34.3)
	42 (4.8)
	<0.001

	Chronic Pulmonary Disease, n (%)
	110 (44.4)
	182 (20.8)
	<0.001

	Rheumatic, n (%)
	9 (3.6)
	67 (7.7)
	0.031

	Peptic Ulcer Disease, n (%)
	77 (31.0)
	190 (21.8)
	0.003

	Mild Liver Disease, n (%)
	22 (8.9)
	197 (22.6)
	<0.001

	Renal Disease, n (%)
	163 (65.7)
	338 (38.7)
	<0.001

	Diabetes without complications, n (%)
	122 (49.2)
	355 (40.7)
	0.020

	Diabetes with complications, n (%)
	45 (18.1)
	105 (12.0)
	0.015

	Cancer, n (%)
	96 (38.7)
	555 (63.6)
	<0.001

	Moderate or Severe Liver Disease, n (%)
	2 (0.8)
	56 (6.4)
	<0.001


Short-lifespan = death at age 65-75. Only those diseases with P-values <0.05 are presented.












Table S4. Validation of reported SNPs in prior GWASs in ≥85 GWAS from this study
	
	
	
	
	
	In this study
	
	Previous study
	

	SNP
	CHR
	Position
	Effect Allele
	Other Allele
	EAF
	OR
	P-value
	Gene
	EAF
	OR
	P-value
	Reference

	rs1625040
	1
	236983079
	A
	GT
	
	
	
	MTR, RYR2
	0.156
	1.16
	3.3610-6
	Joris Deelen et al., 2014
https://pmc.ncbi.nlm.nih.gov/articles/PMC4103672/

	rs6432832
	2
	165514316
	A
	CGT
	0.830
	1.09
	0.356
	CSRNP3
	0.328
	1.12
	2.7910-6
	

	rs13114426
	4
	119801930
	T
	C
	0.330
	1.02
	0.840
	PDE5A, MAD2L1
	0.399
	0.90
	2.2010-5
	

	rs2149954
	5
	158393594
	T
	C
	0.184
	1.02
	0.815
	EBF1
	0.369
	1.12
	5.9810-6
	

	rs10957550
	8
	71382353
	A
	G
	
	
	
	EYA1
	0.279
	0.88
	3.6110-6
	

	rs4466755
	10
	94872496
	T
	AC
	0.413
	1.09
	0.238
	CYP2C19, CYP2C9
	0.447
	1.12
	2.7210-6
	

	rs17760362
	17
	63341306
	A
	T
	0.056
	0.85
	0.286
	TANC2
	0.239
	1.13
	5.3810-6
	

	rs4420638
	19
	44919689
	G
	A
	0.093
	1.04
	0.753
	APOE
	0.183
	0.71
	6.1410-19
	

	rs8126377
	20
	53540308
	G
	T
	0.120
	0.96
	0.689
	TSHZ2, ZNF217
	0.066
	0.79
	1.3510-5
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs116362179a
	2
	53153619
	T
	C
	
	
	
	
	0.05
	1.34
	4.910-7
	Deelen, J., Evans, D.S., Arking, D.E. et al., 2019
https://www.nature.com/articles/s41467-019-11558-2

	rs7676745a
	4
	8563820
	A
	G
	
	
	
	GPR78
	0.04
	0.67
	4.310-9
	

	rs7754015a
	6
	126884923
	G
	T
	
	
	
	
	0.43
	0.90
	6.810-7
	

	rs35262860a
	8
	54566349
	GCT
	G
	
	
	
	RP1
	0.39
	1.11
	3.910-7
	

	rs3138136a
	12
	55723786
	T
	C
	
	
	
	RDH5
	0.10
	0.83
	5.410-7
	

	rs429358a
	19
	44908684
	C
	T
	0.078
	1.03
	0.826
	APOE
	0.13
	0.60
	1.310-56
	

	rs7412a
	19
	44908822
	T
	C
	0.072
	0.85
	0.230
	APOE
	0.09
	1.28
	2.410-11
	

	rs3830412b
	3
	124678479
	A
	AT
	
	
	
	KALRN
	0.22
	1.21
	4.310-7
	

	rs138762279b
	5
	174283195
	AT
	A
	
	
	
	
	0.16
	0.79
	1.210-7
	

	rs62502826b
	8
	29124778
	A
	G
	0.039
	1.04
	0.821
	KIF13B
	0.15
	1.23
	5.610-7
	

	rs7039467b
	9
	22056214
	A
	G
	
	
	
	CDKN2A/B
	0.48
	1.20
	1.110-7
	

	rs429358b
	19
	44908684
	C
	T
	0.078
	1.03
	0.826
	APOE
	0.13
	0.52
	3.910-34
	

	rs7412b
	19
	44908822
	T
	C
	0.072
	0.85
	0.230
	APOE
	0.09
	1.47
	3.210-12
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs10934524
	3
	96431316
	T
	C
	0.404
	0.90
	0.116
	EPHA6 (383 kb upstream)
	0.462/
0.413*
	1.27
	5.310-7
	Zeng, Y., Nie, C., Min, J. et al. Sci Rep 6, 21243 (2016). https://doi.org/10.1038/srep21243

	rs57681851
	4
	2288971
	G
	T
	0.183
	1.0
	1.0
	ZFYVE28
	0.170/0.131*
	1.35
	1.810-6
	

	rs1487614
	4
	42267463
	C
	T
	0.859
	1.17
	0.102
	BEND4 (114 kb upstream)
	0.107/0.143*
	0.72
	2.910-7
	

	rs2704588
	4
	88928621
	C
	T
	0.037
	0.83
	0.321
	FAM13A
	0.004/0.018*
	0.25
	2.410-7
	

	rs2069837
	7
	22728408
	G
	A
	0.185
	0.97
	0.760
	IL6
	0.053/0.095*
	0.61
	1.810-9
	

	rs61856137
	10
	5045786
	T
	G
	
	
	
	AKR1C2 (27 kb upstream)
	0.029/0.056*
	0.54
	1.610-7
	

	rs2440012
	13
	18865983
	G
	C
	
	
	
	ANKRD20A9P
	0.054/0.084*
	0.60
	3.710-8
	

	rs9568833
	13
	53252881
	T
	C
	0.166
	1.05
	0.571
	OLFM4 (200 kb downstream)
	0.144/0.177*
	0.78
	1.810-5
	

	rs7213812
	17
	33121631
	C
	A
	0.201
	0.96
	0.605
	ASIC2
	0.196/0.155*
	1.29
	6.310-6
	

	rs405509
	19
	44905579
	G
	T
	0.289
	0.92
	0.261
	APOE (200 kb upstream)
	0.341/0.293*
	1.21
	3.610-5
	

	rs145672791
	21
	13377702
	A
	G
	
	
	
	MIR3156-3 (28 kb downstream)
	0.004/0.018*
	0.22
	9.010-8
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs1043943
	3
	14141910
	T
	C
	0.639
	0.97
	0.710
	TMEM43
	
	1.16
	3.610-8
	Liu, X., et al. (2021), Aging Cell, 20: e13323. https://doi.org/10.1111/acel.13323

	rs17169634
	7
	34054385
	G
	A
	0.081
	1.0
	0.996
	BMPER
	
	1.36
	7.910-15
	

	rs2075650
	19
	44892362
	G
	A
	0.076
	0.99
	0.933
	TOMM40
	
	0.75
	6.210-10
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs9486902
	6
	108556849
	T
	C
	0.061
	0.93
	0.177
	FOXO3
	0.06/
0.04*
	1.76
	0.003
	Li, N., et al. Lin, H., (2016). Oncotarget, 7(1), 23–32. https://doi.org/10.18632/oncotarget.6627


SNP: single nucleotide polymorphism, Chr: chromosome number, OR: odds ratio, EAF: effect allele frequency.
*Zeng, Y. et al. (2016) provided minor allele frequencies (case/control). 


Table S5. Validation of reported SNPs in prior GWASs in ≥90 GWAS from this study
	
	
	
	
	
	In this study
	
	Previous study
	

	SNP
	CHR
	Position
	Effect Allele
	Other Allele
	EAF
	OR
	P-value
	Gene
	EAF
	OR
	P-value
	Reference

	rs1625040
	1
	236983079
	A
	GT
	
	
	
	MTR, RYR2
	0.156
	1.16
	3.3610-6
	Joris Deelen et al., 2014
https://pmc.ncbi.nlm.nih.gov/articles/PMC4103672/

	rs6432832
	2
	165514316
	A
	CGT
	0.832
	1.00
	0.984
	CSRNP3
	0.328
	1.12
	2.7910-6
	

	rs13114426
	4
	119801930
	T
	C
	0.330
	1.01
	0.951
	PDE5A, MAD2L1
	0.399
	0.90
	2.2010-5
	

	rs2149954
	5
	158393594
	T
	C
	0.183
	1.00
	0.972
	EBF1
	0.369
	1.12
	5.9810-6
	

	rs10957550
	8
	71382353
	A
	G
	
	
	
	EYA1
	0.279
	0.88
	3.6110-6
	

	rs4466755
	10
	94872496
	T
	AC
	0.407
	1.05
	0.539
	CYP2C19, CYP2C9
	0.447
	1.12
	2.7210-6
	

	rs17760362
	17
	63341306
	A
	T
	0.060
	1.00
	0.991
	TANC2
	0.239
	1.13
	5.3810-6
	

	rs4420638
	19
	44919689
	G
	A
	0.090
	0.99
	0.944
	APOE
	0.183
	0.71
	6.1410-19
	

	rs8126377
	20
	53540308
	G
	T
	0.117
	0.97
	0.833
	TSHZ2, ZNF217
	0.066
	0.79
	1.3510-5
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs116362179a
	2
	53153619
	T
	C
	
	
	
	
	0.05
	1.34
	4.910-7
	Deelen, J., Evans, D.S., Arking, D.E. et al., 2019
https://www.nature.com/articles/s41467-019-11558-2

	rs7676745a
	4
	8563820
	A
	G
	
	
	
	GPR78
	0.04
	0.67
	4.310-9
	

	rs7754015a
	6
	126884923
	G
	T
	
	
	
	
	0.43
	0.90
	6.810-7
	

	rs35262860a
	8
	54566349
	GCT
	G
	
	
	
	RP1
	0.39
	1.11
	3.910-7
	

	rs3138136a
	12
	55723786
	T
	C
	
	
	
	RDH5
	0.10
	0.83
	5.410-7
	

	rs429358a
	19
	44908684
	C
	T
	0.076
	0.96
	0.822
	APOE
	0.13
	0.60
	1.310-56
	

	rs7412a
	19
	44908822
	T
	C
	0.073
	0.85
	0.280
	APOE
	0.09
	1.28
	2.410-11
	

	rs3830412b
	3
	124678479
	A
	AT
	
	
	
	KALRN
	0.22
	1.21
	4.310-7
	

	rs138762279b
	5
	174283195
	AT
	A
	
	
	
	
	0.16
	0.79
	1.210-7
	

	rs62502826b
	8
	29124778
	A
	G
	0.041
	1.25
	0.287
	KIF13B
	0.15
	1.23
	5.610-7
	

	rs7039467b
	9
	22056214
	A
	G
	
	
	
	CDKN2A/B
	0.48
	1.20
	1.110-7
	

	rs429358b
	19
	44908684
	C
	T
	0.076
	0.96
	0.822
	APOE
	0.13
	0.52
	3.910-34
	

	rs7412b
	19
	44908822
	T
	C
	0.073
	0.85
	0.280
	APOE
	0.09
	1.47
	3.210-12
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs10934524
	3
	96431316
	T
	C
	0.404
	0.84
	0.037
	EPHA6 (383 kb upstream)
	0.462/
0.413*
	1.27
	5.310-7
	Zeng, Y., Nie, C., Min, J. et al. Sci Rep 6, 21243 (2016). https://doi.org/10.1038/srep21243

	rs57681851
	4
	2288971
	G
	T
	0.182
	0.95
	0.60
	ZFYVE28
	0.170/0.131*
	1.35
	1.810-6
	

	rs1487614
	4
	42267463
	C
	T
	0.859
	1.24
	0.061
	BEND4 (114 kb upstream)
	0.107/0.143*
	0.72
	2.910-7
	

	rs2704588
	4
	88928621
	C
	T
	0.040
	0.99
	0.962
	FAM13A
	0.004/0.018*
	0.25
	2.410-7
	

	rs2069837
	7
	22728408
	G
	A
	0.190
	1.01
	0.956
	IL6
	0.053/0.095*
	0.61
	1.810-9
	

	rs61856137
	10
	5045786
	T
	G
	
	
	
	AKR1C2 (27 kb upstream)
	0.029/0.056*
	0.54
	1.610-7
	

	rs2440012
	13
	18865983
	G
	C
	
	
	
	ANKRD20A9P
	0.054/0.084*
	0.60
	3.710-8
	

	rs9568833
	13
	53252881
	T
	C
	0.171
	1.16
	0.16
	OLFM4 (200 kb downstream)
	0.144/0.177*
	0.78
	1.810-5
	

	rs7213812
	17
	33121631
	C
	A
	0.202
	0.97
	0.749
	ASIC2
	0.196/0.155*
	1.29
	6.310-6
	

	rs405509
	19
	44905579
	G
	T
	0.29
	0.89
	0.167
	APOE (200 kb upstream)
	0.341/0.293*
	1.21
	3.610-5
	

	rs145672791
	21
	13377702
	A
	G
	
	
	
	MIR3156-3 (28 kb downstream)
	0.004/0.018*
	0.22
	9.010-8
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs1043943
	3
	14141910
	T
	C
	0.634
	1.04
	0.645
	TMEM43
	
	1.16
	3.610-8
	Liu, X., et al. (2021), Aging Cell, 20: e13323. https://doi.org/10.1111/acel.13323

	rs17169634
	7
	34054385
	G
	A
	0.077
	0.95
	0.674
	BMPER
	
	1.36
	7.910-15
	

	rs2075650
	19
	44892362
	G
	A
	0.077
	0.99
	0.970
	TOMM40
	
	0.75
	6.210-10
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs9486902
	6
	108556849
	T
	C
	0.062
	0.80
	0.207
	FOXO3
	0.06/
0.04
	1.76
	0.003
	Li, N., et al. Lin, H., (2016). Oncotarget, 7(1), 23–32. https://doi.org/10.18632/oncotarget.6627


SNP: single nucleotide polymorphism, Chr: chromosome number, OR: odds ratio, EAF: effect allele frequency.
*Zeng, Y. et al. (2016) provided minor allele frequencies (case/control).


Table S6. Validation of reported SNPs in prior GWASs in ≥95 GWAS from this study
	
	
	
	
	
	In this study
	
	Previous study
	

	SNP
	CHR
	Position
	Effect Allele
	Other Allele
	EAF
	OR
	P-value
	Gene
	EAF
	OR
	P-value
	Reference

	rs1625040
	1
	236983079
	A
	GT
	
	
	
	MTR, RYR2
	0.156
	1.16
	3.3610-6
	Joris Deelen et al., 2014
https://pmc.ncbi.nlm.nih.gov/articles/PMC4103672/

	rs6432832
	2
	165514316
	A
	CGT
	0.832
	1.12
	0.540
	CSRNP3
	0.328
	1.12
	2.7910-6
	

	rs13114426
	4
	119801930
	T
	C
	0.327
	0.98
	0.869
	PDE5A, MAD2L1
	0.399
	0.90
	2.2010-5
	

	rs2149954
	5
	158393594
	T
	C
	0.183
	1.06
	0.749
	EBF1
	0.369
	1.12
	5.9810-6
	

	rs10957550
	8
	71382353
	A
	G
	
	
	
	EYA1
	0.279
	0.88
	3.6110-6
	

	rs4466755
	10
	94872496
	T
	AC
	0.401
	1.16
	0.297
	CYP2C19, CYP2C9
	0.447
	1.12
	2.7210-6
	

	rs17760362
	17
	63341306
	A
	T
	0.056
	0.80
	0.492
	TANC2
	0.239
	1.13
	5.3810-6
	

	rs4420638
	19
	44919689
	G
	A
	0.086
	0.70
	0.183
	APOE
	0.183
	0.71
	6.1410-19
	

	rs8126377
	20
	53540308
	G
	T
	0.119
	0.86
	0.520
	TSHZ2, ZNF217
	0.066
	0.79
	1.3510-5
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs116362179a
	2
	53153619
	T
	C
	
	
	
	
	0.05
	1.34
	4.910-7
	Deelen, J., Evans, D.S., Arking, D.E. et al., 2019
https://www.nature.com/articles/s41467-019-11558-2

	rs7676745a
	4
	8563820
	A
	G
	
	
	
	GPR78
	0.04
	0.67
	4.310-9
	

	rs7754015a
	6
	126884923
	G
	T
	
	
	
	
	0.43
	0.90
	6.810-7
	

	rs35262860a
	8
	54566349
	GCT
	G
	
	
	
	RP1
	0.39
	1.11
	3.910-7
	

	rs3138136a
	12
	55723786
	T
	C
	
	
	
	RDH5
	0.10
	0.83
	5.410-7
	

	rs429358a
	19
	44908684
	C
	T
	0.071
	0.63
	0.123
	APOE
	0.13
	0.60
	1.310-56
	

	rs7412a
	19
	44908822
	T
	C
	0.074
	0.71
	0.205
	APOE
	0.09
	1.28
	2.410-11
	

	rs3830412b
	3
	124678479
	A
	AT
	
	
	
	KALRN
	0.22
	1.21
	4.310-7
	

	rs138762279b
	5
	174283195
	AT
	A
	
	
	
	
	0.16
	0.79
	1.210-7
	

	rs62502826b
	8
	29124778
	A
	G
	0.038
	1.22
	0.586
	KIF13B
	0.15
	1.23
	5.610-7
	

	rs7039467b
	9
	22056214
	A
	G
	
	
	
	CDKN2A/B
	0.48
	1.20
	1.110-7
	

	rs429358b
	19
	44908684
	C
	T
	0.071
	0.63
	0.123
	APOE
	0.13
	0.52
	3.910-34
	

	rs7412b
	19
	44908822
	T
	C
	0.074
	0.71
	0.205
	APOE
	0.09
	1.47
	3.210-12
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs10934524
	3
	96431316
	T
	C
	0.409
	0.70
	0.017
	EPHA6 (383 kb upstream)
	0.462/
0.413*
	1.27
	5.310-7
	Zeng, Y., Nie, C., Min, J. et al. Sci Rep 6, 21243 (2016). https://doi.org/10.1038/srep21243

	rs57681851
	4
	2288971
	G
	T
	0.184
	1.06
	0.757
	ZFYVE28
	0.170/0.131*
	1.35
	1.810-6
	

	rs1487614
	4
	42267463
	C
	T
	0.862
	1.24
	0.251
	BEND4 (114 kb upstream)
	0.107/0.143*
	0.72
	2.910-7
	

	rs2704588
	4
	88928621
	C
	T
	0.037
	0.73
	0.392
	FAM13A
	0.004/0.018*
	0.25
	2.410-7
	

	rs2069837
	7
	22728408
	G
	A
	0.188
	1.02
	0.908
	IL6
	0.053/0.095*
	0.61
	1.810-9
	

	rs61856137
	10
	5045786
	T
	G
	
	
	
	AKR1C2 (27 kb upstream)
	0.029/0.056*
	0.54
	1.610-7
	

	rs2440012
	13
	18865983
	G
	C
	
	
	
	ANKRD20A9P
	0.054/0.084*
	0.60
	3.710-8
	

	rs9568833
	13
	53252881
	T
	C
	0.169
	1.17
	0.382
	OLFM4 (200 kb downstream)
	0.144/0.177*
	0.78
	1.810-5
	

	rs7213812
	17
	33121631
	C
	A
	0.199
	1.0
	0.988
	ASIC2
	0.196/0.155*
	1.29
	6.310-6
	

	rs405509
	19
	44905579
	G
	T
	0.298
	0.90
	0.459
	APOE (200 kb upstream)
	0.341/0.293*
	1.21
	3.610-5
	

	rs145672791
	21
	13377702
	A
	G
	
	
	
	MIR3156-3 (28 kb downstream)
	0.004/0.018*
	0.22
	9.010-8
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs1043943
	3
	14141910
	T
	C
	0.632
	1.10
	0.501
	TMEM43
	
	1.16
	3.610-8
	Liu, X., et al. (2021), Aging Cell, 20: e13323. https://doi.org/10.1111/acel.13323

	rs17169634
	7
	34054385
	G
	A
	0.079
	0.94
	0.836
	BMPER
	
	1.36
	7.910-15
	

	rs2075650
	19
	44892362
	G
	A
	0.075
	0.90
	0.696
	TOMM40
	
	0.75
	6.210-10
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	rs9486902
	6
	108556849
	T
	C
	0.065
	0.88
	0.670
	FOXO3
	0.06/
0.04*
	1.76
	0.003
	Li, N., et al. Lin, H., (2016). Oncotarget, 7(1), 23–32. https://doi.org/10.18632/oncotarget.6627


SNP: single nucleotide polymorphism, Chr: chromosome number, OR: odds ratio, EAF: effect allele frequency.
*Zeng, Y. et al. (2016) provided minor allele frequencies (case/control). 
Table S7. Clumping and thresholding method to identify the optimal PRS for constructing a longevity prediction model among subjects aged ≥85 years 
	
	
	PRS-based prediction model+

	r2
	p-value
	number of SNPs
	AUC1 
(se)
	AUC_PRS2 
(se)
	OR
 (se)
	R2_liability3
(se)
	R2_observed3
(se)

	0.2
	110-5
	15
	0.826 (0.011)
	0.832
(0.010)
	0.978
(0.066)
	0.009
(0.005) 
	0.012
(0.007)

	
	110-4
	129
	0.826 (0.011)
	0.837
(0.009)
	0.878
(0.079)
	0.018
(0.009) 
	0.024
(0.012)

	
	110-3
	1173
	0.826 (0.011)
	0.832
(0.010)
	0.942
(0.060)
	0.007
(0.003) 
	0.010
(0.004)

	
	0.01
	10344
	0.826 (0.011)
	0.832
(0.010)
	0.964
(0.079)
	0.010
(0.003)
	0.013
(0.005)

	
	0.05
	44903
	0.826 (0.011)
	0.827
(0.011)
	0.995
(0.050)
	0.004
(0.002)
	0.005
(0.003)

	0.4
	110-5
	16
	0.826 (0.011)
	0.832
(0.010)
	0.958
(0.062)
	0.009
(0.005) 
	0.011
(0.007)

	
	110-4
	139
	0.826 (0.011)
	0.839
(0.009)
	0.87
(0.082)
	0.020
(0.010) 
	0.027
(0.014)

	
	110-3
	1256
	0.826 (0.011)
	0.834
(0.009)
	0.912
(0.062)
	0.009
(0.005) 
	0.012
(0.006)

	
	0.01
	11713
	0.826 (0.011)
	0.834
(0.009)
	0.924
(0.085)
	0.014
(0.005) 
	0.019
(0.006)

	
	0.05
	53994
	0.826 (0.011)
	0.828
(0.010)
	0.971
(0.053)
	0.005
(0.004) 
	0.007
(0.005)

	0.6
	110-5
	17
	0.826 (0.011)
	0.832
(0.010)
	0.981
(0.067)
	0.009
(0.005) 
	0.012
(0.007)

	
	110-4
	155
	0.826 (0.011)
	0.84
(0.009)
	0.885
(0.079)
	0.018
(0.010) 
	0.024
(0.013)

	
	110-3
	1390
	0.826 (0.011)
	0.833
(0.009)
	0.912
(0.059)
	0.008
(0.004) 
	0.011
(0.006)

	
	0.01
	13363
	0.826 (0.011)
	0.834
(0.009)
	0.929
(0.095)
	0.017
(0.007) 
	0.022
(0.009)

	
	0.05
	64015
	0.826 (0.011)
	0.829
(0.010)
	0.94
(0.060)
	0.008
(0.005) 
	0.011
(0.006)

	0.8
	110-5
	20
	0.826 (0.011)
	0.832
(0.010)
	0.965
(0.067)
	0.009
(0.004) 
	0.012
(0.006)

	
	110-4
	175
	0.826 (0.011)
	0.84
(0.009)
	0.889
(0.077)
	0.017
(0.009) 
	0.023
(0.012)

	
	110-3
	1627
	0.826 (0.011)
	0.833
(0.010)
	0.896
(0.058)
	0.009
(0.006) 
	0.012
(0.008)

	
	0.01
	16101
	0.826 (0.011)
	0.833
(0.010)
	0.916
(0.097)
	0.019
(0.009) 
	0.025
(0.011)

	
	0.05
	79361
	0.826 (0.011)
	0.828
(0.010)
	0.907
(0.060)
	0.009
(0.005) 
	0.012
(0.007)


AUC: area under the curve, OR: odds ratio, PRS: polygenic risk score, se: standard error, SNP: single nucleotide polymorphism. 
+Models were selected stepwise. 
1 Model included clinical variables only. 
2 Model included both PRS and clinical variables. 
3 Lee SH, Goddard ME, Wray NR, Visscher PM. A better coefficient of determination for genetic profile analysis. Genet Epidemiol. 2012 Apr;36(3):214-24. doi: 10.1002/gepi.21614. PMID: 22714935.




























Table S8. Clumping and thresholding method to identify the optimal PRS for constructing a longevity prediction model among subjects aged ≥90 years 
	
	
	PRS-based prediction model+

	r2
	p-value
	number of SNPs
	AUC1 
(se)
	AUC_PRS2 
(se)
	OR
 (se)
	R2_liability3
(se)
	R2_observed3
(se)

	0.2
	110-5
	14
	0.866 (0.009)
	0.874
(0.009)
	0.958
(0.073)
	0.008
(0.003) 
	0.013
(0.004)

	
	110-4
	119
	0.866 (0.009)
	0.872
(0.009)
	1.145
(0.041)
	0.005
(0.002) 
	0.006
(0.002)

	
	110-3
	1155
	0.866 (0.009)
	0.873
(0.010)
	1.151
(0.110)
	0.014
(0.006) 
	0.020
(0.008)

	
	0.01
	10673
	0.866 (0.009)
	0.869
(0.010)
	1.143
(0.122)
	0.014
(0.006)
	0.020
(0.009)

	
	0.05
	45822
	0.866 (0.009)
	0.869
(0.009)
	1.190
(0.086)
	0.010
(0.005)
	0.014
(0.006)

	0.4
	110-5
	15
	0.866 (0.009)
	0.875
(0.009)
	0.968
(0.081)
	0.009
(0.003) 
	0.013
(0.004)

	
	110-4
	130
	0.866 (0.009)
	0.872
(0.009)
	1.151
(0.043)
	0.005
(0.002) 
	0.007
(0.002)

	
	110-3
	1260
	0.866 (0.009)
	0.870
(0.010)
	1.154
(0.098)
	0.012
(0.004) 
	0.018
(0.006)

	
	0.01
	12077
	0.866 (0.009)
	0.869
(0.011)
	1.157
(0.127)
	0.015
(0.007) 
	0.020
(0.009)

	
	0.05
	55335
	0.866 (0.009)
	0.868
(0.010)
	1.176
(0.089)
	0.010
(0.005) 
	0.014
(0.006)

	0.6
	110-5
	15
	0.866 (0.009)
	0.874
(0.010)
	0.966
(0.081)
	0.009
(0.003) 
	0.014
(0.004)

	
	110-4
	142
	0.866 (0.009)
	0.871
(0.009)
	1.136
(0.038)
	0.004
(0.001) 
	0.006
(0.002)

	
	110-3
	1396
	0.866 (0.009)
	0.871
(0.010)
	1.163
(0.099)
	0.012
(0.004) 
	0.017
(0.006)

	
	0.01
	13779
	0.866 (0.009)
	0.868
(0.010)
	1.181
(0.109)
	0.012
(0.006) 
	0.016
(0.009)

	
	0.05
	65556
	0.866 (0.009)
	0.869
(0.010)
	1.173
(0.096)
	0.012
(0.005) 
	0.016
(0.006)

	0.8
	110-5
	15
	0.866 (0.009)
	0.873
(0.009)
	0.969
(0.074)
	0.008
(0.002) 
	0.012
(0.004)

	
	110-4
	160
	0.866 (0.009)
	0.871
(0.010)
	1.129
(0.054)
	0.005
(0.002) 
	0.007
(0.004)

	
	110-3
	1642
	0.866 (0.009)
	0.870
(0.010)
	1.179
(0.088)
	0.011
(0.004) 
	0.016
(0.006)

	
	0.01
	16690
	0.866 (0.009)
	0.869
(0.010)
	1.150
(0.097)
	0.010
(0.005) 
	0.014
(0.007)

	
	0.05
	81316
	0.866 (0.009)
	0.869
(0.009)
	1.165
(0.086)
	0.009
(0.004) 
	0.013
(0.005)


AUC: area under the curve, OR: odds ratio, PRS: polygenic risk score, se: standard error, SNP: single nucleotide polymorphism. 
+Models were selected stepwise. 
1 Model included clinical variables only. 
2 Model included both PRS and clinical variables. 
3 Lee SH, Goddard ME, Wray NR, Visscher PM. A better coefficient of determination for genetic profile analysis. Genet Epidemiol. 2012 Apr;36(3):214-24. doi: 10.1002/gepi.21614. PMID: 22714935.




























Table S9. Clumping and thresholding method to identify the optimal PRS for constructing a longevity prediction model among subjects aged ≥95 years 
	
	
	PRS-based prediction model+

	r2
	p-value
	number of SNPs
	AUC1 
(se)
	AUC_PRS2 
(se)
	OR
 (se)
	R2_liability3
(se)
	R2_observed3
(se)

	0.2
	110-5
	19
	0.935 (0.020)
	0.941 
(0.019)
	1.023
(0.109)
	0.014
(0.005) 
	0.013
(0.005)

	
	110-4
	163
	0.935 (0.020)
	0.944
 (0.016)
	0.931
(0.142)
	0.024
(0.009) 
	0.023
(0.009)

	
	110-3
	1394
	0.935 (0.020)
	0.940 
(0.019)
	1.143
(0.154)
	0.024
(0.007) 
	0.022
(0.007)

	
	0.01
	11204
	0.935 (0.020)
	0.940 
(0.018)
	1.250
(0.180)
	0.028
(0.013)
	0.025
(0.013)

	
	0.05
	46693
	0.935 (0.020)
	0.936 
(0.022)
	1.456
(0.211)
	0.038
(0.020)
	0.031
(0.017)

	0.4
	110-5
	19
	0.935 (0.020)
	0.941 
(0.019)
	1.007
(0.114)
	0.016
(0.005) 
	0.014
(0.005)

	
	110-4
	168
	0.935 (0.020)
	0.943
 (0.016)
	0.942
(0.150)
	0.023
(0.010) 
	0.023
(0.010)

	
	110-3
	1491
	0.935 (0.020)
	0.940 
(0.019)
	1.176
(0.154)
	0.023
(0.007) 
	0.021
(0.007)

	
	0.01
	12789
	0.935 (0.020)
	0.937 
(0.018)
	1.222
(0.146)
	0.025
(0.010) 
	0.021
(0.008)

	
	0.05
	56642
	0.935 (0.020)
	0.938 
(0.020)
	1.419
(0.205)
	0.037
(0.018) 
	0.031
(0.015)

	0.6
	110-5
	19
	0.935 (0.020)
	0.941 
(0.019)
	1.039
(0.116)
	0.016
(0.005) 
	0.015
(0.005)

	
	110-4
	180
	0.935 (0.020)
	0.944
 (0.015)
	0.946
(0.139)
	0.021
(0.008) 
	0.020
(0.008)

	
	110-3
	1640
	0.935 (0.020)
	0.940 
(0.019)
	1.111
(0.151)
	0.023
(0.007) 
	0.021
(0.007)

	
	0.01
	14706
	0.935 (0.020)
	0.934 
(0.020)
	1.196
(0.155)
	0.024
(0.012) 
	0.019
(0.009)

	
	0.05
	67601
	0.935 (0.020)
	0.942 
(0.021)
	1.330
(0.188)
	0.033
(0.015) 
	0.028
(0.014)

	0.8
	110-5
	20
	0.935 (0.020)
	0.940 
(0.020)
	1.021
(0.113)
	0.015
(0.005) 
	0.014
(0.005)

	
	110-4
	208
	0.935 (0.020)
	0.947
 (0.015)
	1.007
(0.163)
	0.021
(0.010) 
	0.021
(0.010)

	
	110-3
	1915
	0.935 (0.020)
	0.939 
(0.020)
	1.136
(0.170)
	0.026
(0.008) 
	0.024
(0.008)

	
	0.01
	17756
	0.935 (0.020)
	0.936 
(0.019)
	1.228
(0.165)
	0.024
(0.012) 
	0.019
(0.008)

	
	0.05
	84167
	0.935 (0.020)
	0.940 
(0.020)
	1.298
(0.206)
	0.037
(0.018) 
	0.031
(0.016)


AUC: area under the curve, OR: odds ratio, PRS: polygenic risk score, se: standard error, SNP: single nucleotide polymorphism. 
+Models were selected stepwise.
1 Model included clinical variables only.
2 Model included both PRS and clinical variables.
3 Lee SH, Goddard ME, Wray NR, Visscher PM. A better coefficient of determination for genetic profile analysis. Genet Epidemiol. 2012 Apr;36(3):214-24. doi: 10.1002/gepi.21614. PMID: 22714935.
























Table S10. Variance Inflation Factors (VIFs) for assessment of multicollinearity of predictors in the PRS-integrated models.
	Cohort Group
	max VIF (85+ model)
	max VIF (90+ model)
	max VIF (95+ model)

	Training Set (80% Discovery Set)
	1.11
	1.24
	1.46

	Internal Test Set (20% Discovery Set)
	1.32
	2.35
	2.16

	External Validation Set
	1.21
	1.21
	1.32



















Table S11. Minimum Detectable Effect Sizes (MDES) for Discovery GWAS (Based on 80% Power, and Multiplicative Disease Model)
	Longevity Group
	Sample Size (Case/Control)
	Alt. Allele Freq=0.01
	Alt. Allele Freq=0.05
	Alt. Allele Freq=0.1
	Alt. Allele Freq=0.3

	85+
	1595/870
	3.02
	1.813
	1.578
	1.381

	90+
	922/871
	3.67
	1.991
	1.69
	1.445

	95+
	248/873
	7.668
	2.957
	2.27
	1.758





