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e-Table 1. Association between FAS and AD risk in two cohorts.
	[bookmark: _Hlk181784485]Cohort
	Explore
	Case/Sample
	Model I
	
	Model II
	
	Model III
	

	
	
	
	HR
	95%CI
	p-value
	HR
	95%CI
	p-value
	HR
	95%CI
	p-value

	UKB
	Risk score
	1,947/148,308
	1.309
	1.270, 1.349
	<2e-16
	1.089
	1.055, 1.125
	<0.001
	1.033
	0.998, 1.070
	0.064

	
	Low-risk
	1,199/111,231
	Ref
	
	
	Ref
	
	
	Ref
	
	

	
	High-risk
	748/37,077
	2.045
	1.866, 2.241
	<2e-16
	1.298
	1.183, 1.423
	<0.001
	1.133
	1.023, 1.255
	0.017

	
	Risk score: APOE ε4
	
	
	
	0.849
	
	
	0.208
	
	
	0.186

	ADNI
	Risk score
	303/1,193
	1.068
	1.037, 1.101
	<0.001
	1.051
	1.018, 1.085
	0.002
	1.047
	1.014, 1.081
	0.005

	
	Low-risk
	206/895
	Ref
	
	
	Ref
	
	
	Ref
	
	

	
	High-risk
	97/298
	1.466
	1.152, 1.867
	0.002
	1.413
	1.105, 1.808
	0.006
	1.394
	1.089, 1.784
	0.008

	
	Risk score: APOE ε4
	
	
	
	0.372
	
	
	0.466
	
	
	0.367


[bookmark: OLE_LINK8]Abbreviations: FAS, Fatty acid score; UKB, UK Biobank; ADNI, Alzheimer's Disease Neuroimaging Initiative; Risk score, continuity variable of fatty acid score; APOE, Apolipoprotein E; Risk score: APOE ε4: the interaction of different risk groups × APOE ε4.
e-Table 2. Schoenfeld Residuals Test for Proportional Hazards Assumption in Cox Regression
	Variable
	UKB
	ADNI

	Model I
	p-value
	p-value

	Risk group
	0.55
	0.84

	Global
	0.55
	0.84

	Model II
	
	

	Age
	0.013
	0.01

	Gender
	0.19
	0.988

	Education
	0.03
	0.5

	APOE ε4
	0.951
	0.391

	Diagnose
	-
	7.6×10-6

	Townsend deprivation index
	0.476
	-

	Risk group
	0.347
	0.658

	Global
	0.042
	0.0002

	Model III
	
	

	Age
	0.043
	0.01

	Gender
	0.772
	0.944

	Education
	0.152
	0.45

	APOE ε4
	0.892
	0.447

	Diagnose
	-
	7.6×10-6

	Townsend deprivation index
	0.676
	-

	Depression
	0.073
	0.852

	Anxiety
	0.334
	0.158

	Hypertension
	0.14
	0.546

	Diabetes
	0.663
	0.73

	Hyperlipidemia
	0.987
	-

	Smoking
	0.59
	0.854

	Alcohol
	0.999
	-

	Stroke
	0.025
	0.01

	Obesity
	0.042
	0.429

	Cancer
	0.108
	0.568

	Risk group
	0.674
	0.695

	Global
	0.091
	0.001











e-Table 3. Association between FAS and AD risk in different APOE ε4 states.
	Cohort
	Risk score
	Case/
Sample
	Model I
	Model II
	Model III

	
	
	
	HR
	95%CI
	p-value
	HR
	95%CI
	p-value
	HR
	95%CI
	p-value

	UKB
	Non APOE ε4 carriers
	
	
	
	
	
	
	
	
	
	

	
	Low-risk
	439/79136
	Ref
	
	
	Ref
	
	
	Ref
	
	

	
	High-risk
	291/27893
	2.131
	1.837, 2.471
	<2e-16
	1.376
	1.184, 1.598
	<0.001
	1.110
	0.941, 1.309
	0.215

	
	APOE ε4 carriers
	
	
	
	
	
	
	
	
	
	

	
	Low-risk
	760/32095
	Ref
	
	
	Ref
	
	
	Ref
	
	

	
	High-risk
	457/10184
	2.086
	1.857, 2.343
	<2e-16
	1.259
	1.119, 1.416
	<0.001
	1.157
	1.016, 1.318
	0.028

	ADNI
	Non APOE ε4 carriers
	
	
	
	
	
	
	
	
	
	

	
	Low-risk
	79/524
	Ref
	
	
	Ref
	
	
	Ref
	
	

	
	High-risk
	30/157
	1.217
	0.800, 1.853
	0.361
	1.284
	0.835, 1.975
	0.254
	1.219
	0.785, 1.894
	0.379

	
	APOE ε4 carriers
	
	
	
	
	
	
	
	
	
	

	
	Low-risk
	127/371
	Ref
	
	
	Ref
	
	
	Ref
	
	

	
	High-risk
	67/141
	1.548
	1.151, 2.082
	0.004
	1.479
	1.094, 1.999
	0.011
	1.505
	1.111, 2.037
	0.008


Abbreviations: FAS, Fatty acid score; UKB, UK Biobank; ADNI, Alzheimer's Disease Neuroimaging Initiative; APOE, Apolipoprotein E.








e-Table 4. Population characteristics associated with cognitive data in UKB and ADNI.
	Characteristics
	UKB
	ADNI

	
	Overall
	High-risk group
	Low-risk group
	p-value
	Overall
	High-risk group
	Low-risk group
	p-value

	
	N= (13,035)
	N= (3,080)
	N= (9,955)
	
	N= (1,193)
	N= (298)
	N= (895)
	

	Age, Years,
(median [IQR])
	57.00
[50.00, 63.00]
	60.00
[53.00, 64.00]
	56.00
[49.00, 62.00]
	<0.001
	74.00
[69.00, 78.00]
	74.00
[69.25, 79.00]
	73.00
[69.00, 78.00]
	0.081

	Female (%)
	5,810 (44.57)
	1,624 (52.73)
	4,186 (42.05)
	<0.001
	528 (44.26)
	154 (51.68)
	374 (41.79)
	0.004

	APOE4 (%)
	3,585 (27.50)
	838 (27.21)
	2,747 (27.59)
	0.692
	512 (42.92)
	141 (47.32)
	371 (41.45)
	0.088

	MCI (%)
	-
	-
	-
	-
	737 (61.78)
	192 (64.43)
	545 (60.89)
	0.308

	TDI
(median [IQR])
	-2.53
[-3.74, -0.40]
	-2.39
[-3.67, -0.25]
	-2.56
[-3.76, -0.45]
	<0.001
	-
	-
	-
	-

	Education, Years,
(median [IQR])
	13.00
[11.00, 22.00]
	13.00
[11.00, 22.00]
	14.00
[11.00, 22.00]
	<0.001
	16.00
[14.00, 18.00]
	15.00
[13.00, 18.00]
	16.00
[14.00, 18.00]
	<0.001

	Alcohol (%)
	10 (0.08)
	2 (0.07)
	8 (0.08)
	1
	-
	-
	-
	-

	Anxiety (%)
	209 (1.61)
	34 (1.11)
	175 (1.77)
	0.014
	68 (5.70)
	13 (4.36)
	55 (6.15)
	0.315

	Obesity (%)
	4,488 (34.63)
	1,589 (51.84)
	2,899 (29.30)
	<0.001
	420 (35.21)
	93 (31.21)
	327 (36.54)
	0.11

	Cancer (%)
	38 (0.29)
	8 (0.26)
	30 (0.30)
	0.852
	194 (16.26)
	47 (15.77)
	147 (16.42)
	0.862

	Depression (%)
	620 (4.78)
	163 (5.32)
	457 (4.62)
	0.125
	250 (20.96)
	52 (17.45)
	198 (22.12)
	0.102

	Diabetes (%)
	492 (3.80)
	332 (10.83)
	160 (1.62)
	<0.001
	97 (8.13)
	24 (8.05)
	73 (8.16)
	1

	Hyperlipidemia (%)
	1,389 (10.72)
	848 (27.67)
	541 (5.47)
	<0.001
	-
	-
	-
	-

	Hypertension (%)
	3,002 (23.17)
	1,204 (39.28)
	1,798 (18.17)
	<0.001
	554 (46.44)
	144 (48.32)
	410 (45.81)
	0.493

	Smoke (%)
	8,040 (62.05)
	2,067 (67.44)
	5,973 (60.38)
	<0.001
	209 (17.52)
	37 (12.42)
	172 (19.22)
	0.01

	Stroke (%)
	100 (0.77)
	51 (1.66)
	49 (0.50)
	<0.001
	51 (4.27)
	13 (4.36)
	38 (4.25)
	1


Mann-Whitney U test (for continuous variables with a non-normal distribution), student t test (for continuous variables with a normal distribution) and X2 tests (for categorical variables) were used to test the difference of baseline characteristics. Abbreviations: UKB, UK Biobank; ADNI, Alzheimer’s Disease Neuroimaging Initiative; TDI, Townsend deprivation index; MCI, mild cognitive impairment.
e-Table 5. Associations between FAS and variables related to AD in cross-sectional analysis.
	Cohort
	Outcome variable
	Exposure
	Sample
	Model I
	Model II
	Model III

	
	
	
	
	β-value
	p-value
	β-value
	p-value
	β-value
	p-value

	UKB
	NMT
	Risk score
	13,035
	-0.034
	<0.001
	-0.006
	0.496
	0.007
	0.456

	
	
	Low-risk
	9,955
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	3,080
	-0.084
	<0.001
	-0.036
	0.084
	-0.003
	0.874

	
	Hippocampus
	Risk score
	22,626
	-0.052
	<0.001
	-0.027
	<0.001
	-0.018
	0.009

	
	
	Low-risk
	17,604
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	5,022
	-0.107
	<0.001
	-0.075
	<0.001
	-0.053
	0.001

	ADNI
	MEM
	Risk score
	1,193
	-0.075
	0.001
	-0.031
	0.079
	-0.030
	0.081

	
	
	Low-risk
	895
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	298
	-0.165
	0.001
	-0.101
	0.012
	-0.103
	0.011

	
	ADAS
	Risk score
	1,189
	0.087
	0.003
	0.031
	0.191
	0.033
	0.171

	
	
	Low-risk
	892
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	297
	0.201
	0.003
	0.122
	0.026
	0.129
	0.019

	
	Hippocampus
	Risk score
	977
	-0.069
	0.032
	-0.001
	0.980
	0.005
	0.846

	
	
	Low-risk
	724
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	253
	-0.248
	0.001
	-0.119
	0.048
	-0.103
	0.091

	
	ABETA
	Risk score
	870
	-0.053
	0.119
	-0.009
	0.754
	-0.010
	0.730

	
	
	Low-risk
	668
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	202
	-0.174
	0.030
	-0.073
	0.302
	-0.078
	0.273

	
	TAU
	Risk score
	870
	0.105
	0.002
	0.062
	0.051
	0.062
	0.051

	
	
	Low-risk
	668
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	202
	0.298
	<0.001
	0.183
	0.015
	0.186
	0.014

	
	PTAU
	Risk score
	870
	0.108
	0.001
	0.063
	0.043
	0.062
	0.048

	
	
	Low-risk
	668
	Ref
	
	Ref
	
	Ref
	

	
	
	High-risk
	202
	0.315
	<0.001
	0.197
	0.008
	0.196
	0.008


Abbreviations: FAS, Fatty acid score; UKB, UK Biobank; ADNI, Alzheimer's Disease Neuroimaging Initiative; Risk score, continuity variable of fatty acid risk score; APOE, Apolipoprotein E; NMT, Numeric Memory Test MEM, Memory Function; ADAS, Alzheimer’s Disease Assessment Scale; ABETA, β-amyloid; TAU, t-tau protein; PTAU, phosphorylation tau. 



e-Table 6. Longitudinal association between FAS and the variables related to AD in different APOE ε4 states.
	Variable
	Risk score
	Sample
	Model I
	Model II
	Model III

	
	
	
	β value
	p-value
	β value
	p-value
	β value
	p-value

	ADAS
	Non APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	523
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	157
	-0.023
	0.057
	-0.022
	0.063
	-0.022
	0.061

	
	APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	370
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	139
	0.033
	0.060
	0.032
	0.071
	0.032
	0.069

	MEM
	Non APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	524
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	157
	-0.011
	0.337
	-0.011
	0.315
	-0.011
	0.318

	
	APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	371
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	140
	-0.059
	0.001
	-0.058
	0.001
	-0.058
	0.001

	Hippocam-pus
	Non APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	400
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	122
	-0.006
	0.480
	-0.007
	0.443
	-0.007
	0.443

	
	APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	279
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	116
	-0.038
	0.004
	-0.038
	0.003
	-0.038
	0.003

	ABETA
	Non APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	262
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	80
	-0.020
	0.773
	0.008
	0.905
	0.018
	0.796

	
	APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	157
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	69
	-0.056
	0.469
	0.017
	0.817
	0.007
	0.928

	TAU
	Non APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	262
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	80
	0.245
	0.001
	0.206
	0.006
	0.162
	0.032

	
	APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	157
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	69
	0.243
	0.002
	0.188
	0.015
	0.174
	0.023

	PTAU
	Non APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	262
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	80
	0.232
	0.002
	0.196
	0.009
	0.145
	0.055

	
	APOE ε4 carriers
	
	
	
	
	
	
	

	
	Low-risk
	157
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	69
	0.290
	<0.001
	0.233
	0.002
	0.227
	0.002


Abbreviations: FAS, Fatty acid score; APOE, Apolipoprotein E; ADAS, Alzheimer’s Disease Assessment Scale; MEM, Memory Function; ABETA, β-amyloid; TAU, t-tau protein; PTAU, phosphorylation tau.

e-Table 7. Associations between FAS and variables related to AD in longitudinal analysis of ADNI.
	Outcome variable
	Exposure
	Sample
	Model I
	Model II
	Model III

	
	
	
	β-value
	p-value
	β-value
	p-value
	β-value
	p-value

	ADAS
	Low-risk
	893
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	296
	0.003
	0.768
	0.003
	0.812
	0.003
	0.812

	MEM
	Low-risk
	895
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	297
	-0.034
	0.001
	-0.034
	0.001
	-0.034
	0.001

	Hippocamp-us
	Low-risk
	679
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	238
	-0.023
	0.004
	-0.024
	0.002
	-0.024
	0.002

	ABETA
	Low-risk
	419
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	149
	-0.002
	0.862
	-0.002
	0.837
	-0.002
	0.843

	TAU
	Low-risk
	419
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	149
	0.002
	0.836
	0.002
	0.792
	0.002
	0.795

	PTAU
	Low-risk
	419
	Ref
	
	Ref
	
	Ref
	

	
	High-risk
	149
	0.005
	0.556
	0.005
	0.523
	0.005
	0.521


[bookmark: OLE_LINK9]Abbreviations: FAS, Fatty acid score; ADAS, Alzheimer’s Disease Assessment Scale; MEM, Memory Function; ABETA, β-amyloid; TAU, t-tau protein; PTAU, phosphorylation tau. 














e-Table 8. Associations between the interaction of FAS × APOEε4 × time and the variables related to AD in ADNI.
	Variables
	Model I
	Model II
	Model III

	
	p-value
	p-value
	p-value

	ADAS
	0.289
	0.366
	0.368

	MEM
	0.558
	0.437
	0.424

	Hippocampus
	0.204
	0.204
	0.205

	ABETA
	0.017
	0.017
	0.017

	TAU
	0.013
	0.013
	0.013

	PTAU
	0.031
	0.032
	0.032


Abbreviations: FAS, Fatty acid score; ADAS, Alzheimer’s Disease Assessment Scale; MEM, Memory Function; ABETA, β-amyloid; TAU, t-tau protein; PTAU, phosphorylation tau. 































e-Table 9. Population characteristics associated with the data of hippocampal volume in UKB and ADNI.
	Characteristics
	UKB
	ADNI

	
	Overall
	High-risk group
	Low-risk group
	p-value
	Overall
	High-risk group
	Low-risk group
	p-value

	
	N= (22,626)
	N= (5,022)
	N= (17,604)
	
	N= (977)
	N= (253)
	N= (724)
	

	Age, Years,
(median [IQR])
	55.00
[49.00, 61.00]
	58.00
[51.00, 62.00]
	55.00
[48.00, 61.00]
	<0.001
	73.00
[69.00, 78.00]
	74.00
[69.00, 79.00]
	73.00
[69.00, 78.00]
	0.083

	Female (%)
	10,626 (46.96)
	2,784 (55.44)
	7,842 (44.55)
	<0.001
	441 (45.14)
	139 (54.94)
	302 (41.71)
	<0.001

	APOE4 (%)
	6,292 (27.81)
	1,293 (25.75)
	4,999 (28.40)
	<0.001
	418 (42.78)
	120 (47.43)
	298 (41.16)
	0.097

	MCI (%)
	-
	-
	-
	-
	583 (59.67)
	158 (62.45)
	425 (58.70)
	0.331

	TDI
(median [IQR])
	-2.68
[-3.93, -0.63]
	-2.61
[-3.93, -0.62]
	-2.68
[-3.93, -0.64]
	0.456
	-
	-
	-
	-

	Education, Years,
(median [IQR])
	16.00
[11.00, 22.00]
	13.00
[11.00, 22.00]
	18.00
[11.00, 22.00]
	<0.001
	16.00
[14.00, 18.00]
	15.00
[13.00, 18.00]
	16.00
[14.00, 18.00]
	<0.001

	Alcohol (%)
	12 (0.05)
	3 (0.06)
	9 (0.05)
	1
	-
	-
	-
	-

	Anxiety (%)
	309 (1.37)
	59 (1.18)
	250 (1.42)
	0.214
	57 (5.83)
	11 (4.35)
	46 (6.35)
	0.31

	Obesity (%)
	6,853 (30.39)
	2,365 (47.30)
	4,488 (25.58)
	<0.001
	343 (35.11)
	74 (29.25)
	269 (37.15)
	0.028

	Cancer (%)
	477 (2.12)
	109 (2.18)
	368 (2.10)
	0.761
	150 (15.35)
	40 (15.81)
	110 (15.19)
	0.894

	Depression (%)
	1,095 (4.86)
	248 (4.96)
	847 (4.83)
	0.727
	192 (19.65)
	43 (17.00)
	149 (20.58)
	0.253

	Diabetes (%)
	507 (2.25)
	304 (6.08)
	203 (1.16)
	<0.001
	84 (8.60)
	19 (7.51)
	65 (8.98)
	0.557

	Hyperlipidemia (%)
	2,011 (8.92)
	1,159 (23.18)
	852 (4.86)
	<0.001
	-
	-
	-
	-

	Hypertension (%)
	4,125 (18.29)
	1,556 (31.12)
	2,569 (14.64)
	<0.001
	448 (45.85)
	121 (47.83)
	327 (45.17)
	0.511

	Smoke (%)
	13,293 (58.95)
	3,182 (63.64)
	10,111 (57.62)
	<0.001
	169 (17.30)
	29 (11.46)
	140 (19.34)
	0.006

	Stroke (%)
	129 (0.57)
	72 (1.44)
	57 (0.32)
	<0.001
	40 (4.09)
	11 (4.35)
	29 (4.01)
	0.958


Mann-Whitney U test (for continuous variables with a non-normal distribution), student t test (for continuous variables with a normal distribution) and X2 tests (for categorical variables) were used to test the difference of baseline characteristics. Abbreviations: UKB, UK Biobank; ADNI, Alzheimer’s Disease Neuroimaging Initiative; TDI, Townsend deprivation index; MCI, mild cognitive impairment.
e-Table 10. Population characteristics associated with the data of CSF biomarkers in ADNI.
	[bookmark: _Hlk181785408]Characteristics
	ADNI

	
	Overall
	High-risk group
	Low-risk group
	p-value

	
	N= (870)
	N= (202)
	N= (668)
	

	Age, Years, (median [IQR])
	73.00 [68.00, 78.00]
	74.00 [69.00, 79.00]
	73.00 [68.00, 77.00]
	0.021

	Female (%)
	391 (44.94)
	108 (53.47)
	283 (42.37)
	0.007

	APOE4 (%)
	364 (41.84)
	98 (48.51)
	266 (39.82)
	0.035

	MCI (%)
	544 (62.53)
	128 (63.37)
	416 (62.28)
	0.843

	Education, Years, (median [IQR])
	16.00 [14.00, 18.00]
	15.00 [14.00, 18.00]
	16.00 [14.00, 18.00]
	0.001

	Anxiety (%)
	53 (6.09)
	9 (4.46)
	44 (6.59)
	0.346

	Obesity (%)
	315 (36.21)
	72 (35.64)
	243 (36.38)
	0.915

	Cancer (%)
	143 (16.44)
	32 (15.84)
	111 (16.62)
	0.879

	Depression (%)
	182 (20.92)
	34 (16.83)
	148 (22.16)
	0.126

	Diabetes (%)
	70 (8.05)
	14 (6.93)
	56 (8.38)
	0.605

	Hypertension (%)
	403 (46.32)
	98 (48.51)
	305 (45.66)
	0.527

	Smoke (%)
	166 (19.08)
	29 (14.36)
	137 (20.51)
	0.065

	Stroke (%)
	37 (4.25)
	9 (4.46)
	28 (4.19)
	0.998




















Mann-Whitney U test (for continuous variables with a non-normal distribution), student t test (for continuous variables with a normal distribution) and X2 tests (for categorical variables) were used to test the difference of baseline characteristics. Abbreviations: ADNI, Alzheimer’s Disease Neuroimaging Initiative; MCI, mild cognitive impairment.
e-Table11. Differential Proteins Selected Based on FDR with Consistent Directionality in Associations with the Risk of FAS and AD
	Proteins
	FAS
	AD risk

	
	Estimate
	Std.Error
	p-value
	fdr p-value
	coef
	se.coef
	p-value
	fdr p-value

	gast
	0.11
	0.02
	3.37e-13
	1.84e-12
	0.13
	0.04
	0.00
	0.02

	ntprobnp
	0.04
	0.02
	0.03
	0.05
	0.15
	0.04
	0.00
	0.02

	ren
	0.50
	0.02
	3.13e-103
	3.81e-101
	0.19
	0.05
	0.00
	0.02

	lgals4
	0.69
	0.03
	1.29e-107
	1.8e-105
	0.27
	0.08
	0.00
	0.04

	adgrg1
	0.38
	0.02
	1.59e-56
	5.11e-55
	0.28
	0.05
	1.42e-07
	6.91e-05

	mybpc1
	0.12
	0.03
	1.89e-05
	5.65e-05
	0.28
	0.08
	0.00
	0.02

	havcr1
	0.25
	0.03
	3.89e-20
	3.07e-19
	0.29
	0.08
	0.00
	0.01

	chi3l1
	0.39
	0.02
	7.98e-70
	3.76e-68
	0.29
	0.06
	6.23e-07
	0.00

	tnfrsf6b
	0.35
	0.03
	4.13e-34
	6.39e-33
	0.30
	0.07
	1.89e-05
	0.00

	ace2
	0.56
	0.03
	1.9e-66
	7.94e-65
	0.31
	0.09
	0.00
	0.03

	pilrb
	0.17
	0.03
	3.63e-09
	1.55e-08
	0.32
	0.09
	0.00
	0.02

	igfbp4
	0.53
	0.04
	1.27e-41
	2.53e-40
	0.32
	0.10
	0.00
	0.04

	cdcp1
	0.17
	0.03
	8.27e-08
	3.19e-07
	0.32
	0.09
	0.00
	0.02

	spink1
	0.13
	0.04
	0.00
	0.00
	0.34
	0.10
	0.00
	0.04

	pi3
	0.14
	0.03
	7e-06
	2.22e-05
	0.35
	0.08
	1.96e-05
	0.00

	mmp7
	0.22
	0.03
	5.34e-10
	2.41e-09
	0.36
	0.11
	0.00
	0.03

	tnfrsf9
	0.14
	0.04
	0.00
	0.00
	0.36
	0.10
	0.00
	0.02

	prss8
	1.05
	0.04
	6.75e-143
	2.82e-140
	0.37
	0.11
	0.00
	0.04

	ppl
	0.28
	0.06
	4.08e-06
	1.33e-05
	0.38
	0.12
	0.00
	0.04

	ogn
	0.32
	0.04
	2.75e-16
	1.81e-15
	0.38
	0.11
	0.00
	0.03

	tff3
	0.33
	0.03
	1.32e-22
	1.21e-21
	0.39
	0.10
	5.6e-05
	0.01

	pilra
	0.31
	0.04
	6.6e-15
	3.97e-14
	0.40
	0.12
	0.00
	0.02

	wfdc2
	0.12
	0.05
	0.01
	0.02
	0.42
	0.11
	0.00
	0.02

	tnfrsf12a
	0.34
	0.05
	6.07e-14
	3.47e-13
	0.44
	0.13
	0.00
	0.02

	thbs2
	0.23
	0.05
	4.31e-07
	1.54e-06
	0.44
	0.14
	0.00
	0.04

	angpt2
	0.46
	0.04
	3.65e-26
	4.06e-25
	0.45
	0.13
	0.00
	0.02

	rbfox3
	0.51
	0.05
	8.89e-24
	8.87e-23
	0.45
	0.10
	1.34e-05
	0.00

	chchd10
	0.51
	0.05
	1.46e-25
	1.58e-24
	0.45
	0.14
	0.00
	0.04

	col6a3
	0.45
	0.05
	5.7e-23
	5.41e-22
	0.45
	0.12
	0.00
	0.01

	smoc2
	0.20
	0.04
	4.35e-06
	1.4e-05
	0.46
	0.13
	0.00
	0.02

	b2m
	0.43
	0.06
	1.01e-11
	5.06e-11
	0.46
	0.15
	0.00
	0.05

	scarb2
	0.58
	0.05
	9.19e-27
	1.08e-25
	0.47
	0.14
	0.00
	0.03

	npdc1
	0.37
	0.05
	5.64e-12
	2.85e-11
	0.47
	0.14
	0.00
	0.03

	hgf
	0.83
	0.05
	7.53e-74
	3.8e-72
	0.48
	0.13
	0.00
	0.02

	spon2
	0.22
	0.05
	4.08e-06
	1.33e-05
	0.48
	0.13
	0.00
	0.02

	igfbpl1
	0.50
	0.05
	1.03e-23
	1.02e-22
	0.48
	0.14
	0.00
	0.03

	tnfrsf10a
	1.03
	0.05
	6.75e-85
	5.06e-83
	0.49
	0.13
	0.00
	0.02

	lgals3
	0.56
	0.06
	8.91e-23
	8.33e-22
	0.50
	0.16
	0.00
	0.05

	tcn2
	0.22
	0.05
	2.85e-05
	8.37e-05
	0.51
	0.12
	3.5e-05
	0.00

	pvr
	0.37
	0.04
	2.16e-16
	1.44e-15
	0.52
	0.12
	2.3e-05
	0.00

	relt
	0.38
	0.06
	4.96e-11
	2.39e-10
	0.52
	0.16
	0.00
	0.04

	icam1
	0.54
	0.06
	1.07e-20
	8.67e-20
	0.54
	0.17
	0.00
	0.04

	rnase6
	0.79
	0.07
	8.94e-31
	1.19e-29
	0.57
	0.14
	3.89e-05
	0.00

	nrp1
	0.19
	0.06
	0.00
	0.00
	0.58
	0.18
	0.00
	0.04

	eda2r
	0.14
	0.05
	0.00
	0.01
	0.58
	0.12
	1.14e-06
	0.00

	ncs1
	0.24
	0.06
	3.34e-05
	9.71e-05
	0.59
	0.17
	0.00
	0.03

	adamtsl2
	0.97
	0.06
	1.9e-59
	6.95e-58
	0.59
	0.17
	0.00
	0.03

	gdf15
	0.75
	0.04
	7.05e-82
	5.03e-80
	0.61
	0.09
	2.85e-11
	2.78e-08

	acvrl1
	0.30
	0.07
	8.92e-06
	2.78e-05
	0.63
	0.18
	0.00
	0.02

	lmnb2
	0.75
	0.07
	9.91e-27
	1.14e-25
	0.64
	0.21
	0.00
	0.05

	col18a1
	1.06
	0.07
	2.81e-48
	6.85e-47
	0.69
	0.20
	0.00
	0.03

	vegfb
	0.31
	0.07
	5.35e-06
	1.71e-05
	0.69
	0.20
	0.00
	0.02

	cd59
	0.44
	0.07
	1.58e-09
	6.9e-09
	0.72
	0.19
	0.00
	0.01

	shisa5
	0.64
	0.08
	2.16e-16
	1.44e-15
	0.73
	0.20
	0.00
	0.02

	cpxm2
	0.49
	0.08
	4.3e-10
	1.96e-09
	0.80
	0.23
	0.00
	0.02

	bcan
	-0.85
	0.05
	1.5e-68
	6.65e-67
	-0.45
	0.14
	0.00
	0.04

	vgf
	-0.63
	0.07
	2.15e-21
	1.81e-20
	-0.80
	0.20
	4.63e-05
	0.01

	omg
	-0.33
	0.02
	4.97e-39
	9.26e-38
	-0.27
	0.08
	0.00
	0.02

	dsg4
	-0.28
	0.03
	4.41e-17
	3.04e-16
	-0.31
	0.10
	0.00
	0.04

	hpgds
	-0.19
	0.05
	3.84e-05
	0.00
	-0.63
	0.14
	5.88e-06
	0.00

	tnfsf11
	-0.11
	0.03
	9.31e-05
	0.00
	-0.28
	0.08
	0.00
	0.02








e-Figure 1. Variables selection used the Cox regression and Lasso regression model and the construction of the nomogram.
[image: ]
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: OLE_LINK4]Lasso regression coefficient path diagram. Lasso regression variables were used for dimensionality reduction to further screen the relevant variables (A). Lasso regression cross-validation. Using 20-fold cross-validation, the largest λ value within one standard error of the minimum cross-validation error is used as the optimal solution for the model (B). The nomogram model (C) was constructed to predict the risk of AD using eight candidate fatty acid indicators, which include monounsaturated fatty acids, docosahexaenoic acid, Omega-6 fatty acids, linoleic acid, saturated fatty acids as a percentage of total fatty acids, Omega-3 fatty acids as a percentage of total fatty acids, linoleic acid as a percentage of total fatty acids, and the ratio of Omega-6 to Omega-3 fatty acids. Abbreviations: MUFA, monounsaturated fatty acids; DHA, docosahexaenoic acid; Omega6, Omega-6 fatty acids; LA, linoleic acid; SFA.TO.TFA, saturated fatty acids as a percentage of total fatty acids; Omega3.TO.TFA, Omega-3 fatty acids as a percentage of total fatty acids; LA.TO.TFA, linoleic acid as a percentage of total fatty acids; Omega6.TO.Omega3, Omega-6 as a percentage of Omega-3 fatty acids.




e-Figure 2. Non-linear relationship between the FAS and the risk of AD.
[image: ]
Abbreviations: FAS, Fatty acid score.

























e-Figure 3. Schoenfeld Residuals Test Plots for Proportional Hazards Assumption[image: COX_画板 1]















e-Figure 4. Longitudinal analyses for interaction effects of different FAS groups and APOE ε4 status on β-amyloid, tau, and p-tau protein deposition. 
[image: ]
[bookmark: OLE_LINK7]The interaction of FAS× APOE ε4 × time accounted for a statistically significant amount of variance in cerebral β-amyloid (A), tau protein and (B) p-tau protein (C) deposition. The greatest rate of p-tau proteins deposition was observed in the High risk/APOE ε4 (+) (C). Abbreviations: FAS, Fatty acid score; ABETA, β-amyloid; TAU, t-tau protein; PTAU, phosphorylation tau. 


e-Figure 5. Identification and functional analysis of proteins associated with AD risk and FAS.
[image: 合集pdf]
A. Volcano plot of AD‐associated proteins. B. Volcano plot of FAS‐associated proteins. C. Venn diagram of AD‐associated and FAS‐associated proteins, showing 61 with consistent directionality. D. PPI network of the differentially expressed proteins. E. Enrichment analysis of these proteins, showing the top 10 pathways.

Sensitivity analysis for proteomics 

After FDR correction, 61 proteins overlapping between AD and FAS were identified (including those from the Bonferroni step) (e-Figure 5A-C, e-Table 11) and PPI analysis revealed three significant clusters (p < 0.05) (e-Figure 5D) centered on ICAM1, CHI3L1, LGALS3, and MMP7. Enrichment analysis of these shared proteins highlighted pathways in antimicrobial humoral response, cell adhesion, and extracellular matrix organization (e-Figure 5E).
FDR-corrected proteomics identified some key proteins such as LGALS3, MMP-7, and ICAM1. These proteins have been confirmed in previous studies to influence Aβ deposition (PMID:28871443, PMID: 35948857, PMID: 31006066). MMP-7–mediated FasL shedding protects against Aβ toxicity (PMID: 12372252). ICAM1 downregulates neprilysin, influencing Aβ accumulation and neuroinflammation (PMID: 35948857,PMID: 35948857). LGALS3 upregulation enhances microglial activation (PMID: 31006066). Enrichment analysis highlighted ECM organization, which promotes Aβ clearance and influences synaptic function and inflammation (PMID: 38881515, PMID: 34512308). Overall, these results still support a role for FAS in modulating AD pathology through neuroinflammatory regulation and neural repair.
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