

Table 1. Results of Kaplan-Meier curves with hydrophilic metabolome data. The number of high- or low-level mild cognitive impairment (MCI) cases indicates the number of patients who retained the MCI status. P-values were calculated using the log-rank test.




Table 2. Results of Kaplan-Meier curves with lipidome data. The number of high- or low-level MCI indicates the number of patients who remained in their MCI status. P-values were calculated using the log-rank test.




Table 3. Single nucleotide polymorphisms associated with the onset of dementia detected in genome wide association study. 




Table 4. Results of Kaplan-Meier curves with metabolites and APOE4 the number of APOE4 possession. The number of MCI patients indicate the number of patients who remained in MCI status. The *p-values were calculated by log-rank test. The *p-values and Hazard ratios were calculated when compared to a group of patients with APOE4=0 and high levels of ergothioneine or low levels of GM3 d18:1/20:0.
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APOE4 ≥ 1, Ergothioneine > -0.360 66 51(77%) 2.2 0.009

APOE4 ≥ 1, Ergothioneine ≤ -0.360 65 27(42%) 4.85 1.50E-08

APOE4 = 1, Ergothioneine > -0.360 86 77(90%) NA NA

APOE4 = 1, Ergothioneine ≤ -0.360 64 74(89%) 1.2 0.597

APOE4 ≥ 1, GM3 d18:1/20:0 > -0.085154 55(39%) 4.28 2.30E-16

APOE4 ≥ 1, GM3 d18:1/20:0 ≤ -0.085 142 94(61%) 2.5 7.50E-07

APOE4 = 1, GM3 d18:1/20:0 > -0.085132 95(71%) 1.89 1.00E-03

APOE4 = 1, GM3 d18:1/20:0 ≤ -0.085172 145(84%) NA NA
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Table1

				Table 1. Results of Kaplan-Meier curves with hydrophilic metabolome data. 

				Metabolite		High level MCI
(0 month)		Low level MCI
(0 month)		High level MCI
(24 month)		Low level MCI
(24 month)		Hazard
ratio		P

				Ergothioneine		152		129		128(84%)		84(65%)		1.82		0.002

				Palmitoleamide		144		137		97(67%)		115(83%)		1.89		0.002

				Oleamide		126		155		84(66%)		128(82%)		1.73		0.006

				Glychocenodeoxy-
cholic acid-A		114		167		74(65%)		138(83%)		1.78		0.001

				DG 16:0_18:2		111		170		74(66%)		138(81%)		1.65		0.012

				The number of high- or low-level mild cognitive impairment (MCI) cases indicates the number of patients who retained the MCI status. P-values were calculated using the log-rank test.





Table2

				Table 2. Results of Kaplan-Meier curves with lipidome data. 

				Lipids		High level MCI
(0 month)		Low level MCI
(0 month)		High level MCI
(24 month)		Low level MCI
(24 month)		Hazard
ratio		P

				GM3 d18:1/20:0		276		326		150(54%)		265(73%)		1.8		1.50E-06

				LPC 18:1/0:0		289		313		151(52%)		238(76%)		2		1.90E-09

				PC 16:0_18:3-B		296		306		171(58%)		218(71%)		1.42		0.002

				LPE P-20:0/0:0		315		287		185(59%)		204(71%)		1.33		0.011

				PC O-16:0/20:3		289		313		165(57%)		224(72%)		1.44		0.001

				The number of high- or low-level MCI indicates the number of patients who remained in their MCI status. P-values were calculated using the log-rank test.
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				Table 3. Single nucleotide polymorphisms associated with the onset of dementia detected in genome wide association study. 

				CHR		SNP ID		P		Gene		Type

				19		rs6857		4.94E-12		NECTIN2		3 Prime UTR Variant

				19		rs59007384		2.77E-09		TOMM40		Intron Variant 

				19		rs10119		3.21E-10		TOMM40		3 Prime UTR Variant

				19		rs769449		7.69E-13		APOE		Intron Variant 

				19		rs429358		2.07E-17		APOE		Missense Variant

				19		rs10414043		1.15E-11		APOC1		2KB Upstream Variant

				19		rs7256200		1.77E-11		APOC1		2KB Upstream Variant

				19		rs483082		1.72E-09		APOC1		2KB Upstream Variant

				19		rs438811		3.03E-10		APOC1		2KB Upstream Variant

				19		rs34954997		3.67E-11		APOC1		5 Prime UTR Variant

				19		rs5117		4.77E-11		APOC1		Intron Variant 

				19		rs73052335		2.85E-10		APOC1		Intron Variant 

				19		rs12721046		8.56E-11		APOC1		Intron Variant 

				19		rs73052335		1.47E-14		APOC1		Intron Variant 

				19		rs56131196		5.61E-13		APOC1		500B Downstream Variant

				19		rs4420638		8.52E-13		APOC1		500B Downstream Variant

				19		rs66626994		4.71E-10		APOC1P1		2KB Upstream Variant
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				Table 4. Results of Kaplan-Meier curves with metabolites and APOE4 the number of APOE4 possession. 

				Class		MCI patients
(0 month)		MCI patients
(24 month)		Hazard
ratio		P

				APOE4 ≥ 1, Ergothioneine > -0.360		66		51(77%)		2.2		0.009

				APOE4 ≥ 1, Ergothioneine ≤ -0.360		65		27(42%)		4.85		1.50E-08

				APOE4 = 1, Ergothioneine > -0.360		86		77(90%)		NA		NA

				APOE4 = 1, Ergothioneine ≤ -0.360		64		74(89%)		1.2		0.597

				APOE4 ≥ 1, GM3 d18:1/20:0 > -0.085		154		55(39%)		4.28		2.30E-16

				APOE4 ≥ 1, GM3 d18:1/20:0 ≤ -0.085		142		94(61%)		2.5		7.50E-07

				APOE4 = 1, GM3 d18:1/20:0 > -0.085		132		95(71%)		1.89		1.00E-03

				APOE4 = 1, GM3 d18:1/20:0 ≤ -0.085		172		145(84%)		NA		NA

				The number of MCI patients indicate the number of patients who remained in MCI status. The *p-values were calculated by log-rank test. The *p-values and Hazard ratios were calculated when compared to a group of patients with APOE4=0 and high levels of ergothioneine or low levels of GM3 d18:1/20:0.
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Low level MCI

(0 month)

High level MCI

(24 month)
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(24 month)

Hazard

ratio

P

Ergothioneine 152 129 128(84%) 84(65%) 1.82 0.002

Palmitoleamide 144 137 97(67%) 115(83%) 1.89 0.002

Oleamide 126 155 84(66%) 128(82%) 1.73 0.006

Glychocenodeoxy-

cholic acid

114 167 74(65%) 138(83%) 1.78 0.001

DG 16:0_18:2 111 170 74(66%) 138(81%) 1.65 0.012
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Table1

				Table 1. Results of Kaplan-Meier curves with hydrophilic metabolome data. 

				Metabolite		High level MCI
(0 month)		Low level MCI
(0 month)		High level MCI
(24 month)		Low level MCI
(24 month)		Hazard
ratio		P

				Ergothioneine		152		129		128(84%)		84(65%)		1.82		0.002

				Palmitoleamide		144		137		97(67%)		115(83%)		1.89		0.002

				Oleamide		126		155		84(66%)		128(82%)		1.73		0.006

				Glychocenodeoxy-
cholic acid		114		167		74(65%)		138(83%)		1.78		0.001

				DG 16:0_18:2		111		170		74(66%)		138(81%)		1.65		0.012

				The number of high- or low-level mild cognitive impairment (MCI) cases indicates the number of patients who retained the MCI status. P-values were calculated using the log-rank test.
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				Table 2. Results of Kaplan-Meier curves with lipidome data. 

				Lipids		High level MCI(0 month)		Low level MCI(0 month)		High level MCI(24 month)		Low level MCI(24 month)		Hazard ratio		P

				GM3 d18:1/20:0		276		326		150(54%)		265(73%)		1.8		1.50E-06

				LPC 18:1/0:0		289		313		151(52%)		238(76%)		2		1.90E-09

				PC 16:0_18:3-B		296		306		171(58%)		218(71%)		1.42		0.002

				LPE P-20:0/0:0		315		287		185(59%)		204(71%)		1.33		0.011

				PC O-16:0/20:3		289		313		165(57%)		224(72%)		1.44		0.001

				The number of high- or low-level MCI indicates the number of patients who remained in their MCI status. P-values were calculated using the log-rank test.





Table3

				Table 3. Single nucleotide polymorphisms associated with the onset of dementia detected in genome wide association study. 

				CHR		SNP ID		P		Gene		Type

				19		rs6857		4.94E-12		NECTIN2		3 Prime UTR Variant

				19		rs59007384		2.77E-09		TOMM40		Intron Variant 

				19		rs10119		3.21E-10		TOMM40		3 Prime UTR Variant

				19		rs769449		7.69E-13		APOE		Intron Variant 

				19		rs429358		2.07E-17		APOE		Missense Variant

				19		rs10414043		1.15E-11		APOC1		2KB Upstream Variant

				19		rs7256200		1.77E-11		APOC1		2KB Upstream Variant

				19		rs483082		1.72E-09		APOC1		2KB Upstream Variant

				19		rs438811		3.03E-10		APOC1		2KB Upstream Variant

				19		rs34954997		3.67E-11		APOC1		5 Prime UTR Variant

				19		rs5117		4.77E-11		APOC1		Intron Variant 

				19		rs73052335		2.85E-10		APOC1		Intron Variant 

				19		rs12721046		8.56E-11		APOC1		Intron Variant 

				19		rs73052335		1.47E-14		APOC1		Intron Variant 

				19		rs56131196		5.61E-13		APOC1		500B Downstream Variant

				19		rs4420638		8.52E-13		APOC1		500B Downstream Variant

				19		rs66626994		4.71E-10		APOC1P1		2KB Upstream Variant
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				Table 4. Results of Kaplan-Meier curves with metabolites and APOE4 the number of APOE4 possession. 

				Class		MCI patients(0 month)		MCI patients(24 month)		Hazard ratio		P

				APOE4 ≥ 1, Ergothioneine > -0.360		66		51(77%)		2.2		0.009

				APOE4 ≥ 1, Ergothioneine ≤ -0.360		65		27(42%)		4.85		1.50E-08

				APOE4 = 1, Ergothioneine > -0.360		86		77(90%)		NA		NA

				APOE4 = 1, Ergothioneine ≤ -0.360		64		74(89%)		1.2		0.597

				APOE4 ≥ 1, GM3 d18:1/20:0 > -0.085		154		55(39%)		4.28		2.30E-16

				APOE4 ≥ 1, GM3 d18:1/20:0 ≤ -0.085		142		94(61%)		2.5		7.50E-07

				APOE4 = 1, GM3 d18:1/20:0 > -0.085		132		95(71%)		1.89		1.00E-03

				APOE4 = 1, GM3 d18:1/20:0 ≤ -0.085		172		145(84%)		NA		NA

				The number of MCI patients indicate the number of patients who remained in MCI status. The *p-values were calculated by log-rank test. The *p-values and Hazard ratios were calculated when compared to a group of patients with APOE4=0 and high levels of ergothioneine or low levels of GM3 d18:1/20:0.
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GM3 d18:1/20:0276 326 150(54%) 265(73%) 1.8 1.50E-06

LPC 18:1/0:0 289 313 151(52%) 238(76%) 2 1.90E-09

PC 16:0_18:3-B296 306 171(58%) 218(71%) 1.42 0.002

LPE P-20:0/0:0 315 287 185(59%) 204(71%) 1.33 0.011

PC O-16:0/20:3289 313 165(57%) 224(72%) 1.44 0.001
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Table1

				Table 1. Results of Kaplan-Meier curves with hydrophilic metabolome data. 

				Metabolite		High level MCI
(0 month)		Low level MCI
(0 month)		High level MCI
(24 month)		Low level MCI
(24 month)		Hazard
ratio		P

				Ergothioneine		152		129		128(84%)		84(65%)		1.82		0.002

				Palmitoleamide		144		137		97(67%)		115(83%)		1.89		0.002

				Oleamide		126		155		84(66%)		128(82%)		1.73		0.006

				Glychocenodeoxy-
cholic acid-A		114		167		74(65%)		138(83%)		1.78		0.001

				DG 16:0_18:2		111		170		74(66%)		138(81%)		1.65		0.012

				The number of high- or low-level mild cognitive impairment (MCI) cases indicates the number of patients who retained the MCI status. P-values were calculated using the log-rank test.
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				Table 2. Results of Kaplan-Meier curves with lipidome data. 

				Lipids		High level MCI
(0 month)		Low level MCI
(0 month)		High level MCI
(24 month)		Low level MCI
(24 month)		Hazard
ratio		P

				GM3 d18:1/20:0		276		326		150(54%)		265(73%)		1.8		1.50E-06

				LPC 18:1/0:0		289		313		151(52%)		238(76%)		2		1.90E-09

				PC 16:0_18:3-B		296		306		171(58%)		218(71%)		1.42		0.002

				LPE P-20:0/0:0		315		287		185(59%)		204(71%)		1.33		0.011

				PC O-16:0/20:3		289		313		165(57%)		224(72%)		1.44		0.001

				The number of high- or low-level MCI indicates the number of patients who remained in their MCI status. P-values were calculated using the log-rank test.
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				Table 3. Single nucleotide polymorphisms associated with the onset of dementia detected in genome wide association study. 

				CHR		SNP ID		P		Gene		Type

				19		rs6857		4.94E-12		NECTIN2		3 Prime UTR Variant

				19		rs59007384		2.77E-09		TOMM40		Intron Variant 

				19		rs10119		3.21E-10		TOMM40		3 Prime UTR Variant

				19		rs769449		7.69E-13		APOE		Intron Variant 

				19		rs429358		2.07E-17		APOE		Missense Variant

				19		rs10414043		1.15E-11		APOC1		2KB Upstream Variant

				19		rs7256200		1.77E-11		APOC1		2KB Upstream Variant

				19		rs483082		1.72E-09		APOC1		2KB Upstream Variant

				19		rs438811		3.03E-10		APOC1		2KB Upstream Variant

				19		rs34954997		3.67E-11		APOC1		5 Prime UTR Variant

				19		rs5117		4.77E-11		APOC1		Intron Variant 

				19		rs73052335		2.85E-10		APOC1		Intron Variant 

				19		rs12721046		8.56E-11		APOC1		Intron Variant 

				19		rs73052335		1.47E-14		APOC1		Intron Variant 

				19		rs56131196		5.61E-13		APOC1		500B Downstream Variant

				19		rs4420638		8.52E-13		APOC1		500B Downstream Variant

				19		rs66626994		4.71E-10		APOC1P1		2KB Upstream Variant
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				Table 4. Results of Kaplan-Meier curves with metabolites and APOE4 the number of APOE4 possession. 

				Class		MCI patients(0 month)		MCI patients(24 month)		Hazard ratio		P

				APOE4 ≥ 1, Ergothioneine > -0.360		66		51(77%)		2.2		0.009

				APOE4 ≥ 1, Ergothioneine ≤ -0.360		65		27(42%)		4.85		1.50E-08

				APOE4 = 1, Ergothioneine > -0.360		86		77(90%)		NA		NA

				APOE4 = 1, Ergothioneine ≤ -0.360		64		74(89%)		1.2		0.597

				APOE4 ≥ 1, GM3 d18:1/20:0 > -0.085		154		55(39%)		4.28		2.30E-16

				APOE4 ≥ 1, GM3 d18:1/20:0 ≤ -0.085		142		94(61%)		2.5		7.50E-07

				APOE4 = 1, GM3 d18:1/20:0 > -0.085		132		95(71%)		1.89		1.00E-03

				APOE4 = 1, GM3 d18:1/20:0 ≤ -0.085		172		145(84%)		NA		NA

				The number of MCI patients indicate the number of patients who remained in MCI status. The *p-values were calculated by log-rank test. The *p-values and Hazard ratios were calculated when compared to a group of patients with APOE4=0 and high levels of ergothioneine or low levels of GM3 d18:1/20:0.
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CHR SNP ID P Gene Type

19 rs6857 4.94E-12NECTIN2 3 Prime UTR Variant

19 rs59007384 2.77E-09TOMM40 Intron Variant 

19 rs10119 3.21E-10TOMM40 3 Prime UTR Variant

19 rs769449 7.69E-13APOE Intron Variant 

19 rs429358 2.07E-17APOE Missense Variant

19 rs10414043 1.15E-11APOC1 2KB Upstream Variant

19 rs7256200 1.77E-11APOC1 2KB Upstream Variant

19 rs483082 1.72E-09APOC1 2KB Upstream Variant

19 rs438811 3.03E-10APOC1 2KB Upstream Variant

19 rs34954997 3.67E-11APOC1 5 Prime UTR Variant

19 rs5117 4.77E-11APOC1 Intron Variant 

19 rs73052335 2.85E-10APOC1 Intron Variant 

19 rs12721046 8.56E-11APOC1 Intron Variant 

19 rs73052335 1.47E-14APOC1 Intron Variant 

19 rs56131196 5.61E-13APOC1 500B Downstream Variant

19 rs4420638 8.52E-13APOC1 500B Downstream Variant

19 rs66626994 4.71E-10APOC1P12KB Upstream Variant
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Table1

				Table 1. Results of Kaplan-Meier curves with hydrophilic metabolome data. 

				Metabolite		High level MCI
(0 month)		Low level MCI
(0 month)		High level MCI
(24 month)		Low level MCI
(24 month)		Hazard
ratio		P

				Ergothioneine		152		129		128(84%)		84(65%)		1.82		0.002

				Palmitoleamide		144		137		97(67%)		115(83%)		1.89		0.002

				Oleamide		126		155		84(66%)		128(82%)		1.73		0.006

				Glychocenodeoxy-
cholic acid-A		114		167		74(65%)		138(83%)		1.78		0.001

				DG 16:0_18:2		111		170		74(66%)		138(81%)		1.65		0.012

				The number of high- or low-level mild cognitive impairment (MCI) cases indicates the number of patients who retained the MCI status. P-values were calculated using the log-rank test.
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				Table 2. Results of Kaplan-Meier curves with lipidome data. 

				Lipids		High level MCI
(0 month)		Low level MCI
(0 month)		High level MCI
(24 month)		Low level MCI
(24 month)		Hazard
ratio		P

				GM3 d18:1/20:0		276		326		150(54%)		265(73%)		1.8		1.50E-06

				LPC 18:1/0:0		289		313		151(52%)		238(76%)		2		1.90E-09

				PC 16:0_18:3-B		296		306		171(58%)		218(71%)		1.42		0.002

				LPE P-20:0/0:0		315		287		185(59%)		204(71%)		1.33		0.011

				PC O-16:0/20:3		289		313		165(57%)		224(72%)		1.44		0.001

				The number of high- or low-level MCI indicates the number of patients who remained in their MCI status. P-values were calculated using the log-rank test.





Table3

				Table 3. Single nucleotide polymorphisms associated with the onset of dementia detected in genome wide association study. 

				CHR		SNP ID		P		Gene		Type

				19		rs6857		4.94E-12		NECTIN2		3 Prime UTR Variant

				19		rs59007384		2.77E-09		TOMM40		Intron Variant 

				19		rs10119		3.21E-10		TOMM40		3 Prime UTR Variant

				19		rs769449		7.69E-13		APOE		Intron Variant 

				19		rs429358		2.07E-17		APOE		Missense Variant

				19		rs10414043		1.15E-11		APOC1		2KB Upstream Variant

				19		rs7256200		1.77E-11		APOC1		2KB Upstream Variant

				19		rs483082		1.72E-09		APOC1		2KB Upstream Variant

				19		rs438811		3.03E-10		APOC1		2KB Upstream Variant

				19		rs34954997		3.67E-11		APOC1		5 Prime UTR Variant

				19		rs5117		4.77E-11		APOC1		Intron Variant 

				19		rs73052335		2.85E-10		APOC1		Intron Variant 

				19		rs12721046		8.56E-11		APOC1		Intron Variant 

				19		rs73052335		1.47E-14		APOC1		Intron Variant 

				19		rs56131196		5.61E-13		APOC1		500B Downstream Variant

				19		rs4420638		8.52E-13		APOC1		500B Downstream Variant

				19		rs66626994		4.71E-10		APOC1P1		2KB Upstream Variant





Table4

				Table 4. Results of Kaplan-Meier curves with metabolites and APOE4 the number of APOE4 possession. 

				Class		MCI patients(0 month)		MCI patients(24 month)		Hazard ratio		P

				APOE4 ≥ 1, Ergothioneine > -0.360		66		51(77%)		2.2		0.009

				APOE4 ≥ 1, Ergothioneine ≤ -0.360		65		27(42%)		4.85		1.50E-08

				APOE4 = 1, Ergothioneine > -0.360		86		77(90%)		NA		NA

				APOE4 = 1, Ergothioneine ≤ -0.360		64		74(89%)		1.2		0.597

				APOE4 ≥ 1, GM3 d18:1/20:0 > -0.085		154		55(39%)		4.28		2.30E-16

				APOE4 ≥ 1, GM3 d18:1/20:0 ≤ -0.085		142		94(61%)		2.5		7.50E-07

				APOE4 = 1, GM3 d18:1/20:0 > -0.085		132		95(71%)		1.89		1.00E-03

				APOE4 = 1, GM3 d18:1/20:0 ≤ -0.085		172		145(84%)		NA		NA

				The number of MCI patients indicate the number of patients who remained in MCI status. The *p-values were calculated by log-rank test. The *p-values and Hazard ratios were calculated when compared to a group of patients with APOE4=0 and high levels of ergothioneine or low levels of GM3 d18:1/20:0.






