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Table S1. Characteristics of the WeBirth cohort according to quartiles of total odd-chain saturated fatty acid
	
	Q1
	Q2
	Q3
	Q4
	Total OCFA

	N
	152
	148
	152
	153
	605

	Age, y
	31.4 (4.1)
	31.5 (3.7)
	31.1 (3.8)
	31.3 (3.5)
	31.3 (3.8)

	BMI*, kg/m2
	22.2 (3.4)
	22.2 (3.4)
	21.8 (3.0)
	21.8 (4.5)
	22.0 (3.6)

	C15:0 (%)
	0.1 (0.0)
	0.2 (0.0)
	0.2 (0.0)
	0.4 (0.3)
	0.3 (0.2)

	C17:0 (%)
	0.3 (0.0)
	0.4 (0.0)
	0.5 (0.1)
	0.6 (0.2)
	0.5 (0.2)

	Total OCFA (%)
	0.5 (0.1)
	0.6 (0.0)
	0.7 (0.0)
	1.1 (0.3)
	0.7 (0.3)

	* Prepregnancy BMI.




2

Table S2. Associations between dietary food groups and odd-chain saturated fatty acid in the GNHS
	
	Food items
	Beta
	LCI
	UCI
	P
	FDR

	Total OCFAs
	 Total dairy
	0.11 
	0.05 
	0.17 
	0.000 
	0.002 

	
	 Total seafood
	0.08 
	0.02 
	0.14 
	0.005 
	0.049 

	
	 Yogurt
	0.07 
	0.01 
	0.12 
	0.027 
	0.270 

	
	 Total meat
	-0.06 
	-0.12 
	-0.01 
	0.030 
	0.300 

	
	 Total fruit
	0.06 
	0.00 
	0.12 
	0.036 
	0.357 

	
	 Milk
	0.05 
	0.00 
	0.11 
	0.055 
	0.545 

	
	 Total cereal
	0.00 
	-0.05 
	0.06 
	0.890 
	1.000 

	
	 Total legume
	0.02 
	-0.04 
	0.07 
	0.573 
	1.000 

	
	 Total oil
	-0.04 
	-0.10 
	0.02 
	0.209 
	1.000 

	
	 Total vegetable
	0.01 
	-0.05 
	0.06 
	0.831 
	1.000 

	C17:0
	 Total seafood
	0.11 
	0.05 
	0.16 
	0.000 
	0.001 

	
	 Total dairy
	0.08 
	0.03 
	0.14 
	0.005 
	0.045 

	
	 Total fruit
	0.07 
	0.01 
	0.13 
	0.014 
	0.139 

	
	 Total oil
	-0.07 
	-0.12 
	-0.01 
	0.025 
	0.255 

	
	 Yogurt
	0.06 
	0.00 
	0.12 
	0.036 
	0.359 

	
	 Total meat
	-0.05 
	-0.11 
	0.01 
	0.083 
	0.833 

	
	 Milk
	0.04 
	-0.01 
	0.10 
	0.135 
	1.000 

	
	 Total cereal
	0.02 
	-0.04 
	0.07 
	0.507 
	1.000 

	
	 Total legume
	-0.01 
	-0.06 
	0.05 
	0.813 
	1.000 

	
	 Total vegetable
	0.02 
	-0.04 
	0.07 
	0.538 
	1.000 

	C15:0
	 Total dairy
	0.08 
	0.02 
	0.14 
	0.006 
	0.059 

	
	 Total fruit
	0.06 
	0.00 
	0.12 
	0.055 
	0.550 

	
	 Total legume
	0.05 
	0.00 
	0.11 
	0.069 
	0.695 

	
	 Total meat
	-0.05 
	-0.11 
	0.01 
	0.078 
	0.778 

	
	 Milk
	0.04 
	-0.01 
	0.10 
	0.137 
	1.000 

	
	 Total cereal
	0.00 
	-0.06 
	0.05 
	0.889 
	1.000 

	
	 Total oil
	0.03 
	-0.03 
	0.09 
	0.328 
	1.000 

	
	 Total seafood
	0.02 
	-0.04 
	0.08 
	0.494 
	1.000 

	
	 Total vegetable
	-0.02 
	-0.08 
	0.04 
	0.458 
	1.000 

	
	 Yogurt
	0.03 
	-0.03 
	0.09 
	0.297 
	1.000 

	We used linear regression models to investigate the associations between servings of food items and the proportion of plasma phospholipid OCFAs. N = 1211.




Table S3. Association of odd-chain saturated fatty acid with the incidence of carotid artery plaque 
	Exposures
	Models
	N
	HR
	LCI
	UCI
	P-trend

	Total OCFA
	Model 1
	871
	0.88 
	0.80 
	0.97 
	0.009 

	C17:0
	Model 1
	871
	0.88 
	0.80 
	0.97 
	0.011 

	C15:0
	Model 1
	871
	0.88 
	0.79 
	0.97 
	0.014 

	Total OCFA
	Model 2
	871
	0.89 
	0.81 
	0.99 
	0.031 

	C17:0
	Model 2
	871
	0.90 
	0.81 
	0.99 
	0.037 

	C15:0
	Model 2
	871
	0.90 
	0.81 
	1.00 
	0.040 

	Total OCFA
	Model 3
	871
	0.91 
	0.82 
	1.00 
	0.053 

	C17:0
	Model 3
	871
	0.91 
	0.82 
	1.01 
	0.073 

	C15:0
	Model 3
	871
	0.90 
	0.81 
	0.99 
	0.038 

	Total OCFA
	Model 4
	871
	0.91 
	0.82 
	1.01 
	0.070 

	C17:0
	Model 4
	871
	0.92 
	0.83 
	1.02 
	0.095 

	C15:0
	Model 4
	871
	0.90 
	0.81 
	1.00 
	0.044 

	Total OCFA
	Model 5
	871
	0.92 
	0.83 
	1.01 
	0.087 

	C17:0
	Model 5
	871
	0.92 
	0.84 
	1.02 
	0.128 

	C15:0
	Model 5
	871
	0.91 
	0.82 
	1.01 
	0.083 

	Total OCFA
	Model 6
	871
	0.92 
	0.83 
	1.01 
	0.087 

	C17:0
	Model 6
	871
	0.93 
	0.84 
	1.03 
	0.142 

	C15:0
	Model 6
	871
	0.91 
	0.82 
	1.01 
	0.064 

	Total OCFA
	Model 7
	871
	0.91 
	0.82 
	1.01 
	0.063 

	C17:0
	Model 7
	871
	0.91 
	0.82 
	1.01 
	0.090 

	C15:0
	Model 7
	871
	0.90 
	0.81 
	1.00 
	0.042 

	Total OCFA
	Model 8
	871
	0.90 
	0.82 
	1.00 
	0.050 

	C17:0
	Model 8
	871
	0.91 
	0.82 
	1.01 
	0.088 

	C15:0
	Model 8
	871
	0.89 
	0.80 
	0.99 
	0.032 

	Total OCFA
	Model 9
	871
	0.90 
	0.82 
	1.00 
	0.050 

	C17:0
	Model 9
	871
	0.91 
	0.82 
	1.01 
	0.072 

	C15:0
	Model 9
	871
	0.89 
	0.81 
	0.99 
	0.034 

	Hazard ratios (HRs) and 95% CI for CAP were estimated for each quartile increase of the OCFAs. Model 1 adjusted baseline age and sex; Model 2 included model 1 plus total energy intake, physical activity, alcohol drinking status, smoking status, education, and income; Model 3 included model 2 plus BMI. Model 4 included model 3 plus TG; Model 5 included model 3 plus total even-chain saturated fatty acid; Model 6 included model 3 plus total polyunsaturated fatty acid; Model 7 included model 3 plus total monounsaturated fatty acid; Model 8 included model 3 plus fish, and red meat of ruminant animals (beef and lamb); Model 9 included model 3 plus LDL-C.



Table S4. Association of odd-chain saturated fatty acid with carotid intima-media thickness
	Outcomes
	Exposures
	Models 
	N
	Beta
	LCI
	UCI
	P-trend

	BCA
	C17:0
	Model 1
	1097
	-0.06 
	-0.10 
	-0.010 
	0.019 

	
	C17:0
	Model 2
	1097
	-0.06 
	-0.11 
	-0.009 
	0.020 

	
	C17:0
	Model 3
	1097
	-0.05 
	-0.09 
	0.004 
	0.074 

	
	C17:0
	Model 4
	1097
	-0.04 
	-0.09 
	0.005 
	0.080 

	
	C17:0
	Model 5
	1097
	-0.05 
	-0.10 
	0.004 
	0.070 

	
	C17:0
	Model 6
	1097
	-0.05 
	-0.10 
	0.003 
	0.066 

	
	C17:0
	Model 7
	1097
	-0.05 
	-0.10 
	0.001 
	0.055 

	
	C17:0
	Model 8
	1097
	-0.05 
	-0.10 
	0.000 
	0.049 

	
	C17:0
	Model 9
	1097
	-0.04 
	-0.09 
	0.00 
	0.076 

	
	C15:0
	Model 1
	1097
	0.00 
	-0.05 
	0.05 
	0.916 

	
	C15:0
	Model 2
	1097
	0.00 
	-0.05 
	0.05 
	0.899 

	
	C15:0
	Model 3
	1097
	0.01 
	-0.04 
	0.05 
	0.816 

	
	C15:0
	Model 4
	1097
	0.01 
	-0.04 
	0.06 
	0.783 

	
	C15:0
	Model 5
	1097
	0.01 
	-0.04 
	0.05 
	0.840 

	
	C15:0
	Model 6
	1097
	0.00 
	-0.04 
	0.05 
	0.849 

	
	C15:0
	Model 7
	1097
	0.01 
	-0.04 
	0.05 
	0.809 

	
	C15:0
	Model 8
	1097
	0.01 
	-0.04 
	0.05 
	0.824 

	
	C15:0
	Model 9
	1097
	0.01 
	-0.04 
	0.05 
	0.811 

	
	Total OCFA
	Model 1
	1097
	-0.04 
	-0.08 
	0.01 
	0.135 

	
	Total OCFA
	Model 2
	1097
	-0.04 
	-0.09 
	0.01 
	0.139 

	
	Total OCFA
	Model 3
	1097
	-0.03 
	-0.08 
	0.02 
	0.298 

	
	Total OCFA
	Model 4
	1097
	-0.03 
	-0.07 
	0.02 
	0.320 

	
	Total OCFA
	Model 5
	1097
	-0.03 
	-0.08 
	0.02 
	0.281 

	
	Total OCFA
	Model 6
	1097
	-0.03 
	-0.08 
	0.02 
	0.275 

	
	Total OCFA
	Model 7
	1097
	-0.03 
	-0.08 
	0.02 
	0.272 

	
	Total OCFA
	Model 8
	1097
	-0.03 
	-0.08 
	0.02 
	0.263 

	
	Total OCFA
	Model 9
	1097
	-0.03 
	-0.07 
	0.02 
	0.306 

	CCA
	C17:0
	Model 1
	1097
	-0.04 
	-0.08 
	0.01 
	0.092 

	
	C17:0
	Model 2
	1097
	-0.04 
	-0.09 
	0.01 
	0.090 

	
	C17:0
	Model 3
	1097
	-0.03 
	-0.08 
	0.02 
	0.203 

	
	C17:0
	Model 4
	1097
	-0.03 
	-0.08 
	0.02 
	0.218 

	
	C17:0
	Model 5
	1097
	-0.03 
	-0.08 
	0.02 
	0.210 

	
	C17:0
	Model 6
	1097
	-0.03 
	-0.08 
	0.02 
	0.205 

	
	C17:0
	Model 7
	1097
	-0.03 
	-0.07 
	0.02 
	0.241 

	
	C17:0
	Model 8
	1097
	-0.03 
	-0.08 
	0.02 
	0.233 

	
	C17:0
	Model 9
	1097
	-0.03 
	-0.07 
	0.02 
	0.229 

	
	C15:0
	Model 1
	1097
	0.0004 
	-0.04 
	0.05 
	0.986 

	
	C15:0
	Model 2
	1097
	-0.00061 
	-0.05 
	0.04 
	0.979 

	
	C15:0
	Model 3
	1097
	0.001 
	-0.04 
	0.05 
	0.961 

	
	C15:0
	Model 4
	1097
	0.002 
	-0.04 
	0.05 
	0.927 

	
	C15:0
	Model 5
	1097
	0.001 
	-0.04 
	0.05 
	0.928 

	
	C15:0
	Model 6
	1097
	0.002 
	-0.04 
	0.05 
	0.952 

	
	C15:0
	Model 7
	1097
	0.001 
	-0.04 
	0.05 
	0.967 

	
	C15:0
	Model 8
	1097
	0.001 
	-0.04 
	0.05 
	0.962 

	
	C15:0
	Model 9
	1097
	0.002 
	-0.04 
	0.05 
	0.939 

	
	Total OCFA
	Model 1
	1097
	-0.03 
	-0.07 
	0.02 
	0.194 

	
	Total OCFA
	Model 2
	1097
	-0.03 
	-0.08 
	0.01 
	0.168 

	
	Total OCFA
	Model 3
	1097
	-0.02 
	-0.07 
	0.02 
	0.296 

	
	Total OCFA
	Model 4
	1097
	-0.02 
	-0.07 
	0.02 
	0.319 

	
	Total OCFA
	Model 5
	1097
	-0.02 
	-0.07 
	0.02 
	0.310 

	
	Total OCFA
	Model 6
	1097
	-0.02 
	-0.07 
	0.02 
	0.300 

	
	Total OCFA
	Model 7
	1097
	-0.02 
	-0.07 
	0.02 
	0.320 

	
	Total OCFA
	Model 8
	1097
	-0.02 
	-0.07 
	0.02 
	0.318 

	
	Total OCFA
	Model 9
	1097
	-0.02 
	-0.07 
	0.02 
	0.339 

	The beta and 95% CI for BCA and CCA were estimated for each quartile increase of the OCFAs. Model 1 adjusted baseline age and sex; Model 2 included model 1 plus total energy intake, physical activity, alcohol drinking status, smoking status, education, and income; Model 3 included model 2 plus BMI. Model 4 included model 3 plus TG; Model 5 included model 3 plus total even-chain saturated fatty acid; Model 6 included model 3 plus total polyunsaturated fatty acid; Model 7 included model 3 plus total monounsaturated fatty acid; Model 8 included model 3 plus fish, and red meat of ruminant animals (beef and lamb); Model 9 included model 3 plus LDL-C. We additionally adjusted for their baseline features in all models for BCA and CCA analyses.




[bookmark: OLE_LINK35]Table S5. Association of odd-chain saturated fatty acid with gut microbial alpha diversity in the GNHS
	Alpha-diversity indexes
	Exposures 
	N
	Beta
	LCI
	UCI
	P-trend

	Faith's PD
	Total OCFA
	1119
	0.11 
	0.06 
	0.16 
	< 0.001

	Faith's PD
	C17:0
	1119
	0.08 
	0.03 
	0.14 
	0.003 

	Faith's PD
	C15:0
	1119
	0.09 
	0.03 
	0.14 
	0.002 

	Observed ASVs
	Total OCFA
	1119
	0.11 
	0.05 
	0.16 
	< 0.001

	Observed ASVs
	C17:0
	1119
	0.08 
	0.03 
	0.14 
	0.002 

	Observed ASVs
	C15:0
	1119
	0.10 
	0.05 
	0.15 
	< 0.001

	Pielou's Evenness
	Total OCFA
	1119
	0.09
	0.04
	0.15
	0.003 

	Pielou's Evenness
	C17:0
	1119
	0.08
	0.02
	0.13
	0.016 

	Pielou's Evenness
	C15:0
	1119
	0.07
	0.02
	0.12
	< 0.001

	Shannon
	Total OCFA
	1119
	0.11
	0.06
	0.17
	< 0.001

	Shannon
	C17:0
	1119
	0.1
	0.04
	0.15
	< 0.001

	Shannon
	C15:0
	1119
	0.09
	0.04
	0.14
	0.001

	We used a linear regression model to investigate the association between quartiles of OCFAs (continuous variables) and alpha diversity indexes, adjusting for Model 3. These alpha diversity indexes were standardized to Z-scores. ASV, amplicon sequence variant.




Table S6. Association of odd-chain saturated fatty acid with gut microbial genera in the GNHS
	Genus
	OCFA
	Beta
	LCI
	UCI
	P
	FDR
	Family

	[Eubacterium] coprostanoligenes group
	Total OCFA
	0.08 
	0.03 
	0.13 
	0.002 
	0.026 
	Ruminococcaceae

	[Eubacterium] eligens group
	Total OCFA
	0.10 
	0.05 
	0.14 
	0.000 
	0.006 
	Lachnospiraceae

	[Eubacterium] ruminantium group
	Total OCFA
	0.06 
	0.02 
	0.10 
	0.002 
	0.032 
	Lachnospiraceae

	[Ruminococcus] gnavus group
	Total OCFA
	-0.09 
	-0.14 
	-0.04 
	0.000 
	0.008 
	Lachnospiraceae

	Acidaminococcus
	Total OCFA
	-0.06 
	-0.10 
	-0.02 
	0.005 
	0.040 
	Acidaminococcaceae

	Agathobacter
	Total OCFA
	0.11 
	0.06 
	0.16 
	0.000 
	0.002 
	Lachnospiraceae

	Christensenellaceae R-7 group
	Total OCFA
	0.06 
	0.02 
	0.11 
	0.007 
	0.045 
	Christensenellaceae

	Coprobacter
	Total OCFA
	0.05 
	0.02 
	0.09 
	0.004 
	0.035 
	Barnesiellaceae

	Coprococcus 2
	Total OCFA
	0.05 
	0.01 
	0.09 
	0.007 
	0.046 
	Lachnospiraceae

	Erysipelatoclostridium
	Total OCFA
	-0.06 
	-0.11 
	-0.02 
	0.004 
	0.036 
	Erysipelotrichaceae

	Escherichia-Shigella
	Total OCFA
	-0.11 
	-0.16 
	-0.05 
	0.000 
	0.007 
	Enterobacteriaceae

	Faecalibacterium
	Total OCFA
	0.07 
	0.02 
	0.12 
	0.008 
	0.048 
	Ruminococcaceae

	Flavonifractor
	Total OCFA
	-0.08 
	-0.13 
	-0.03 
	0.001 
	0.026 
	Ruminococcaceae

	Fusicatenibacter
	Total OCFA
	0.07 
	0.03 
	0.12 
	0.002 
	0.033 
	Lachnospiraceae

	Holdemanella
	Total OCFA
	0.05 
	0.01 
	0.09 
	0.007 
	0.046 
	Erysipelotrichaceae

	Hungatella
	Total OCFA
	-0.05 
	-0.09 
	-0.02 
	0.004 
	0.036 
	Lachnospiraceae

	Lachnospira
	Total OCFA
	0.07 
	0.02 
	0.12 
	0.005 
	0.040 
	Lachnospiraceae

	Lachnospiraceae NK4A136 group
	Total OCFA
	0.07 
	0.02 
	0.12 
	0.004 
	0.036 
	Lachnospiraceae

	Odoribacter
	Total OCFA
	0.07 
	0.02 
	0.12 
	0.003 
	0.033 
	Marinifilaceae

	Paraprevotella
	Total OCFA
	0.05 
	0.02 
	0.09 
	0.004 
	0.036 
	Prevotellaceae

	Prevotella 9
	Total OCFA
	0.08 
	0.04 
	0.12 
	0.000 
	0.012 
	Prevotellaceae

	Ruminococcaceae NK4A214 group
	Total OCFA
	0.06 
	0.02 
	0.11 
	0.009 
	0.050 
	Ruminococcaceae

	Ruminococcaceae UCG-002
	Total OCFA
	0.08 
	0.03 
	0.13 
	0.001 
	0.021 
	Ruminococcaceae

	Ruminococcaceae UCG-003
	Total OCFA
	0.06 
	0.01 
	0.10 
	0.009 
	0.050 
	Ruminococcaceae

	Ruminococcaceae UCG-005
	Total OCFA
	0.08 
	0.04 
	0.13 
	0.000 
	0.012 
	Ruminococcaceae

	Ruminococcaceae UCG-014
	Total OCFA
	0.06 
	0.02 
	0.11 
	0.004 
	0.036 
	Ruminococcaceae

	Ruminococcus 1
	Total OCFA
	0.09 
	0.05 
	0.14 
	0.000 
	0.008 
	Ruminococcaceae

	Subdoligranulum
	Total OCFA
	0.09 
	0.05 
	0.14 
	0.000 
	0.009 
	Ruminococcaceae

	Tyzzerella 4
	Total OCFA
	-0.07 
	-0.10 
	-0.03 
	0.001 
	0.023 
	Lachnospiraceae

	UBA1819
	Total OCFA
	-0.07 
	-0.12 
	-0.03 
	0.002 
	0.027 
	Ruminococcaceae

	[Eubacterium] coprostanoligenes group
	C17:0
	0.07 
	0.02 
	0.12 
	0.008 
	0.049 
	Ruminococcaceae

	[Eubacterium] eligens group
	C17:0
	0.08 
	0.03 
	0.12 
	0.001 
	0.026 
	Lachnospiraceae

	[Eubacterium] ruminantium group
	C17:0
	0.06 
	0.02 
	0.09 
	0.003 
	0.033 
	Lachnospiraceae

	[Ruminococcus] gnavus group
	C17:0
	-0.08 
	-0.13 
	-0.04 
	0.000 
	0.012 
	Lachnospiraceae

	Acidaminococcus
	C17:0
	-0.05 
	-0.09 
	-0.01 
	0.008 
	0.048 
	Acidaminococcaceae

	Agathobacter
	C17:0
	0.07 
	0.02 
	0.12 
	0.004 
	0.036 
	Lachnospiraceae

	Christensenellaceae R-7 group
	C17:0
	0.06 
	0.02 
	0.11 
	0.009 
	0.050 
	Christensenellaceae

	Eisenbergiella
	C17:0
	-0.04 
	-0.07 
	-0.01 
	0.007 
	0.046 
	Lachnospiraceae

	Escherichia-Shigella
	C17:0
	-0.13 
	-0.18 
	-0.08 
	0.000 
	0.000 
	Enterobacteriaceae

	Flavonifractor
	C17:0
	-0.08 
	-0.13 
	-0.03 
	0.002 
	0.026 
	Ruminococcaceae

	Lachnospira
	C17:0
	0.08 
	0.03 
	0.13 
	0.002 
	0.030 
	Lachnospiraceae

	Lachnospiraceae NK4A136 group
	C17:0
	0.07 
	0.02 
	0.12 
	0.005 
	0.040 
	Lachnospiraceae

	Paraprevotella
	C17:0
	0.05 
	0.01 
	0.09 
	0.007 
	0.045 
	Bacteroidaceae

	Prevotella 9
	C17:0
	0.07 
	0.03 
	0.11 
	0.001 
	0.026 
	Prevotellaceae

	Ruminococcaceae UCG-005
	C17:0
	0.06 
	0.02 
	0.11 
	0.009 
	0.050 
	Ruminococcaceae

	Ruminococcaceae UCG-014
	C17:0
	0.06 
	0.02 
	0.11 
	0.004 
	0.036 
	Ruminococcaceae

	Subdoligranulum
	C17:0
	0.08 
	0.03 
	0.12 
	0.003 
	0.033 
	Ruminococcaceae

	Tyzzerella 4
	C17:0
	-0.06 
	-0.09 
	-0.02 
	0.005 
	0.040 
	Lachnospiraceae

	UBA1819
	C17:0
	-0.07 
	-0.11 
	-0.02 
	0.006 
	0.041 
	Ruminococcaceae

	[Eubacterium] eligens group
	C15:0
	0.07 
	0.02 
	0.11 
	0.004 
	0.036 
	Lachnospiraceae

	[Ruminococcus] gnavus group
	C15:0
	-0.07 
	-0.12 
	-0.03 
	0.002 
	0.030 
	Lachnospiraceae

	Agathobacter
	C15:0
	0.09 
	0.04 
	0.13 
	0.000 
	0.012 
	Lachnospiraceae

	Butyricimonas
	C15:0
	0.07 
	0.02 
	0.12 
	0.003 
	0.033 
	Marinifilaceae

	Clostridium sensu stricto 1
	C15:0
	-0.06 
	-0.11 
	-0.02 
	0.006 
	0.044 
	Clostridiaceae 1

	Faecalibacterium
	C15:0
	0.08 
	0.03 
	0.13 
	0.003 
	0.033 
	Ruminococcaceae

	Hungatella
	C15:0
	-0.05 
	-0.09 
	-0.02 
	0.003 
	0.033 
	Lachnospiraceae

	Lachnospiraceae ND3007 group
	C15:0
	0.05 
	0.01 
	0.09 
	0.007 
	0.045 
	Lachnospiraceae

	Lachnospiraceae UCG-004
	C15:0
	0.05 
	0.02 
	0.09 
	0.005 
	0.040 
	Lachnospiraceae

	Paraprevotella
	C15:0
	0.06 
	0.02 
	0.09 
	0.002 
	0.026 
	Prevotellaceae

	Prevotella 9
	C15:0
	0.07 
	0.03 
	0.11 
	0.001 
	0.026 
	Prevotellaceae

	Romboutsia
	C15:0
	-0.07 
	-0.12 
	-0.02 
	0.003 
	0.035 
	Peptostreptococcaceae

	Ruminococcaceae NK4A214 group
	C15:0
	0.07 
	0.02 
	0.11 
	0.003 
	0.033 
	Ruminococcaceae

	Ruminococcaceae UCG-002
	C15:0
	0.07 
	0.02 
	0.12 
	0.004 
	0.036 
	Ruminococcaceae

	Ruminococcaceae UCG-003
	C15:0
	0.08 
	0.03 
	0.12 
	0.000 
	0.012 
	Ruminococcaceae

	Ruminococcaceae UCG-005
	C15:0
	0.08 
	0.03 
	0.12 
	0.001 
	0.016 
	Ruminococcaceae

	Ruminococcus 1
	C15:0
	0.09 
	0.04 
	0.13 
	0.000 
	0.012 
	Ruminococcaceae

	Subdoligranulum
	C15:0
	0.07 
	0.02 
	0.12 
	0.008 
	0.046 
	Ruminococcaceae

	UBA1819
	C15:0
	-0.06 
	-0.11 
	-0.02 
	0.006 
	0.041 
	Ruminococcaceae

	The multivariable linear regression models were used to evaluate the associations between OCFAs and gut microbial genera adjusted for the same covariates as in the above model 3. The P-values were adjusted using the Benjamini-Hochberg false discovery rate (FDR). The sample size was 1119.




[bookmark: OLE_LINK66]Table S7. Association between total odd-chain saturated fatty acid and gut microbial features in the GNHS (adjusted for dietary fiber intake).
	Outcome
	Exposures
	Beta
	LCI
	UCI
	P-trend

	Observed ASVs
	Total OCFA
	0.12 
	0.06 
	0.17 
	0.000 

	Shannon
	Total OCFA
	0.13 
	0.07 
	0.18 
	0.000 

	Pielou's Evenness
	Total OCFA
	0.10 
	0.05 
	0.15 
	0.000 

	Faith's PD
	Total OCFA
	0.12 
	0.07 
	0.17 
	0.000 

	Christensenellaceae R-7 group
	Total OCFA
	0.06 
	0.02 
	0.11 
	0.006 

	Agathobacter
	Total OCFA
	0.11 
	0.06 
	0.16 
	0.000 

	Coprococcus 2
	Total OCFA
	0.06 
	0.02 
	0.10 
	0.006 

	Fusicatenibacter
	Total OCFA
	0.08 
	0.03 
	0.13 
	0.001 

	Hungatella
	Total OCFA
	-0.05 
	-0.09 
	-0.02 
	0.002 

	Lachnospira
	Total OCFA
	0.07 
	0.02 
	0.12 
	0.005 

	Lachnospiraceae NK4A136 group
	Total OCFA
	0.08 
	0.03 
	0.13 
	0.003 

	Tyzzerella 4
	Total OCFA
	-0.07 
	-0.11 
	-0.03 
	0.001 

	[Eubacterium] eligens group
	Total OCFA
	0.10 
	0.05 
	0.14 
	0.000 

	[Eubacterium] ruminantium group
	Total OCFA
	0.06 
	0.02 
	0.09 
	0.003 

	[Ruminococcus] gnavus group
	Total OCFA
	-0.09 
	-0.14 
	-0.05 
	0.000 

	Faecalibacterium
	Total OCFA
	0.08 
	0.02 
	0.13 
	0.005 

	Flavonifractor
	Total OCFA
	-0.08 
	-0.13 
	-0.03 
	0.002 

	Ruminococcaceae NK4A214 group
	Total OCFA
	0.06 
	0.02 
	0.11 
	0.008 

	Ruminococcaceae UCG-002
	Total OCFA
	0.09 
	0.04 
	0.13 
	0.000 

	Ruminococcaceae UCG-003
	Total OCFA
	0.06 
	0.02 
	0.11 
	0.007 

	Ruminococcaceae UCG-005
	Total OCFA
	0.09 
	0.04 
	0.13 
	0.000 

	Ruminococcaceae UCG-014
	Total OCFA
	0.07 
	0.02 
	0.11 
	0.002 

	Ruminococcus 1
	Total OCFA
	0.10 
	0.05 
	0.15 
	0.000 

	Subdoligranulum
	Total OCFA
	0.09 
	0.04 
	0.14 
	0.000 

	UBA1819
	Total OCFA
	-0.07 
	-0.11 
	-0.02 
	0.004 

	[Eubacterium] coprostanoligenes group
	Total OCFA
	0.08 
	0.04 
	0.13 
	0.001 

	Erysipelatoclostridium
	Total OCFA
	-0.07 
	-0.11 
	-0.03 
	0.002 

	Holdemanella
	Total OCFA
	0.06 
	0.02 
	0.09 
	0.005 

	Acidaminococcus
	Total OCFA
	-0.05 
	-0.09 
	-0.01 
	0.009 

	Escherichia-Shigella
	Total OCFA
	-0.11 
	-0.16 
	-0.05 
	0.000 

	Coprobacter
	Total OCFA
	0.05 
	0.02 
	0.09 
	0.005 

	Odoribacter
	Total OCFA
	0.08 
	0.03 
	0.12 
	0.002 

	Paraprevotella
	Total OCFA
	0.06 
	0.02 
	0.09 
	0.003 

	Prevotella 9
	Total OCFA
	0.08 
	0.03 
	0.12 
	0.000 

	The multivariable linear regression models were used to evaluate the associations between OCFAs and gut microbial genera adjusted for the same covariates as in the above model 3 pluse fiber intake. The sample size was 1119.



Table S8. Information of gut microbial genera within the co-abundance network
	Genus
	Degree
	Closeness centrality
	Clustering coefficient
	Betweenness centrality
	OCFA-related association

	Alistipes
	101
	0.848 
	0.617 
	0.008 
	Non

	Ruminococcus 1
	95
	0.815 
	0.649 
	0.006 
	Positive

	Ruminococcaceae;uncultured
	95
	0.815 
	0.621 
	0.007 
	Non

	Odoribacter
	94
	0.809 
	0.644 
	0.006 
	Positive

	Bacteroides
	94
	0.809 
	0.572 
	0.010 
	Non

	[Ruminococcus] gnavus group
	94
	0.809 
	0.644 
	0.006 
	Inverse

	Ruminococcaceae NK4A214 group
	93
	0.804 
	0.659 
	0.006 
	Positive

	Christensenellaceae R-7 group
	92
	0.799 
	0.663 
	0.005 
	Positive

	Lachnoclostridium
	92
	0.799 
	0.594 
	0.011 
	Non

	Butyricimonas
	92
	0.799 
	0.617 
	0.007 
	Non

	Erysipelatoclostridium
	92
	0.799 
	0.614 
	0.008 
	Inverse

	Lachnospiraceae NK4A136 group
	90
	0.788 
	0.634 
	0.006 
	Positive

	Ruminococcaceae UCG-002
	90
	0.788 
	0.659 
	0.006 
	Positive

	Dorea
	88
	0.778 
	0.611 
	0.007 
	Non

	Ruminococcaceae UCG-004
	88
	0.778 
	0.657 
	0.005 
	Non

	Veillonella
	88
	0.778 
	0.564 
	0.010 
	Non

	Flavonifractor
	88
	0.778 
	0.623 
	0.006 
	Inverse

	Ruminococcaceae UCG-005
	87
	0.774 
	0.684 
	0.005 
	Positive

	Family XIII UCG-001
	86
	0.769 
	0.684 
	0.005 
	Non

	Coprococcus 2
	85
	0.764 
	0.692 
	0.004 
	Positive

	[Eubacterium] coprostanoligenes group
	85
	0.764 
	0.692 
	0.004 
	Positive

	Eggerthella
	85
	0.764 
	0.570 
	0.007 
	Non

	Agathobacter
	84
	0.759 
	0.660 
	0.005 
	Positive

	Ruminococcaceae UCG-014
	84
	0.759 
	0.689 
	0.004 
	Positive

	Ruminococcaceae UCG-003
	83
	0.755 
	0.650 
	0.005 
	Positive

	Subdoligranulum
	83
	0.755 
	0.690 
	0.005 
	Positive

	Family XIII AD3011 group
	82
	0.750 
	0.669 
	0.005 
	Non

	Coriobacteriales Incertae Sedis;uncultured
	82
	0.750 
	0.674 
	0.004 
	Non

	Ruminococcaceae UCG-010
	82
	0.750 
	0.707 
	0.004 
	Non

	Negativibacillus
	81
	0.745 
	0.660 
	0.007 
	Non

	Fusobacterium
	80
	0.741 
	0.682 
	0.004 
	Non

	[Eubacterium] ruminantium group
	79
	0.737 
	0.733 
	0.003 
	Positive

	Prevotella 9
	79
	0.737 
	0.681 
	0.004 
	Positive

	Lachnospiraceae UCG-010
	79
	0.737 
	0.586 
	0.007 
	Non

	Ruminiclostridium 6
	79
	0.737 
	0.709 
	0.004 
	Non

	Ruminococcaceae;__
	79
	0.737 
	0.692 
	0.004 
	Non

	Desulfovibrio
	79
	0.737 
	0.717 
	0.004 
	Non

	Coprococcus 3
	78
	0.732 
	0.709 
	0.003 
	Non

	Collinsella
	78
	0.732 
	0.635 
	0.005 
	Non

	Tyzzerella 4
	78
	0.732 
	0.738 
	0.003 
	Inverse

	Oscillibacter
	77
	0.728 
	0.596 
	0.005 
	Non

	Fusicatenibacter
	76
	0.724 
	0.676 
	0.004 
	Positive

	Erysipelotrichaceae UCG-003
	76
	0.724 
	0.662 
	0.004 
	Non

	Parabacteroides
	76
	0.724 
	0.618 
	0.005 
	Non

	[Eubacterium] eligens group
	75
	0.719 
	0.652 
	0.005 
	Positive

	Saccharimonadaceae;__
	75
	0.719 
	0.592 
	0.006 
	Non

	Haemophilus
	75
	0.719 
	0.545 
	0.008 
	Non

	Holdemanella
	74
	0.715 
	0.728 
	0.003 
	Positive

	Barnesiella
	74
	0.715 
	0.767 
	0.002 
	Non

	[Eubacterium] xylanophilum group
	73
	0.711 
	0.673 
	0.004 
	Non

	Oxalobacter
	73
	0.711 
	0.732 
	0.003 
	Non

	Lachnospiraceae;__
	72
	0.707 
	0.712 
	0.003 
	Non

	Sutterella
	72
	0.707 
	0.554 
	0.006 
	Non

	Escherichia-Shigella
	72
	0.707 
	0.647 
	0.004 
	Inverse

	Tyzzerella
	71
	0.703 
	0.694 
	0.003 
	Non

	Flavobacteriaceae;uncultured
	71
	0.703 
	0.761 
	0.002 
	Non

	[Ruminococcus] torques group
	70
	0.699 
	0.618 
	0.005 
	Non

	Phascolarctobacterium
	70
	0.699 
	0.589 
	0.005 
	Non

	Blautia
	69
	0.695 
	0.553 
	0.005 
	Non

	Hungatella
	68
	0.691 
	0.662 
	0.003 
	Inverse

	UBA1819
	68
	0.691 
	0.604 
	0.004 
	Inverse

	Faecalibacterium
	67
	0.687 
	0.586 
	0.005 
	Positive

	Eubacterium
	67
	0.687 
	0.596 
	0.004 
	Non

	Rothia
	67
	0.687 
	0.593 
	0.005 
	Non

	Akkermansia
	67
	0.687 
	0.769 
	0.002 
	Non

	Lachnospira
	66
	0.683 
	0.540 
	0.005 
	Positive

	Streptococcus
	66
	0.683 
	0.565 
	0.006 
	Non

	Bilophila
	66
	0.683 
	0.553 
	0.005 
	Non

	Coprobacter
	65
	0.680 
	0.744 
	0.002 
	Positive

	Paraprevotella
	65
	0.680 
	0.773 
	0.002 
	Positive

	Lachnospiraceae;uncultured
	64
	0.676 
	0.632 
	0.003 
	Non

	Intestinimonas
	64
	0.676 
	0.671 
	0.003 
	Non

	Ruminiclostridium 9
	64
	0.676 
	0.592 
	0.004 
	Non

	Coprococcus 1
	62
	0.668 
	0.750 
	0.002 
	Non

	Olsenella
	62
	0.668 
	0.728 
	0.002 
	Non

	Ruminiclostridium 5
	61
	0.665 
	0.574 
	0.004 
	Non

	Ruminococcaceae UCG-013
	61
	0.665 
	0.546 
	0.004 
	Non

	Gordonibacter
	61
	0.665 
	0.669 
	0.002 
	Non

	Roseburia
	60
	0.661 
	0.662 
	0.003 
	Non

	Ruminococcus 2
	60
	0.661 
	0.693 
	0.003 
	Non

	Dialister
	60
	0.661 
	0.691 
	0.002 
	Non

	Candidatus Saccharibacteria bacterium UB2523;__
	60
	0.661 
	0.645 
	0.003 
	Non

	Lachnospiraceae UCG-001
	59
	0.658 
	0.750 
	0.002 
	Non

	Holdemania
	59
	0.658 
	0.604 
	0.003 
	Non

	Cloacibacillus
	59
	0.658 
	0.687 
	0.002 
	Non

	Gemella
	58
	0.654 
	0.624 
	0.004 
	Non

	Anaerotruncus
	58
	0.654 
	0.629 
	0.002 
	Non

	uncultured Candidatus Saccharibacteria bacterium
	58
	0.654 
	0.649 
	0.003 
	Non

	Granulicatella
	57
	0.651 
	0.598 
	0.003 
	Non

	Anaerostipes
	57
	0.651 
	0.581 
	0.004 
	Non

	Butyricicoccus
	57
	0.651 
	0.564 
	0.003 
	Non

	Faecalitalea
	57
	0.651 
	0.707 
	0.002 
	Non

	Slackia
	57
	0.651 
	0.793 
	0.001 
	Non

	Lactobacillus
	56
	0.647 
	0.540 
	0.004 
	Non

	Romboutsia
	56
	0.647 
	0.581 
	0.004 
	Non

	Bifidobacterium
	56
	0.647 
	0.555 
	0.003 
	Non

	CAG-56
	55
	0.644 
	0.732 
	0.002 
	Non

	Megamonas
	55
	0.644 
	0.611 
	0.003 
	Non

	[Eubacterium] ventriosum group
	54
	0.641 
	0.663 
	0.002 
	Non

	Phocea
	54
	0.641 
	0.679 
	0.002 
	Non

	TM7 phylum sp. oral clone FR058;__
	54
	0.641 
	0.637 
	0.003 
	Non

	DTU089
	53
	0.637 
	0.694 
	0.002 
	Non

	[Eubacterium] brachy group
	52
	0.634 
	0.586 
	0.003 
	Non

	Eisenbergiella
	52
	0.634 
	0.628 
	0.002 
	Non

	Clostridium sensu stricto 1
	50
	0.628 
	0.620 
	0.002 
	Non

	Solobacterium
	46
	0.615 
	0.649 
	0.002 
	Non

	Actinomyces
	46
	0.615 
	0.599 
	0.002 
	Non

	Lachnospiraceae UCG-004
	44
	0.609 
	0.624 
	0.001 
	Non

	Tyzzerella 3
	40
	0.597 
	0.681 
	0.001 
	Non

	Lactobacillales;
	39
	0.594 
	0.626 
	0.002 
	Non

	Intestinibacter
	39
	0.594 
	0.591 
	0.002 
	Non

	Allisonella
	39
	0.594 
	0.692 
	0.001 
	Non

	Turicibacter
	38
	0.591 
	0.559 
	0.002 
	Non

	Lachnospiraceae ND3007 group
	36
	0.586 
	0.619 
	0.001 
	Non

	Parasutterella
	36
	0.586 
	0.705 
	0.001 
	Non

	[Eubacterium] hallii group
	35
	0.583 
	0.610 
	0.001 
	Non

	Candidatus Soleaferrea
	35
	0.583 
	0.684 
	0.001 
	Non

	Megasphaera
	35
	0.583 
	0.545 
	0.001 
	Non

	Enterobacteriaceae;__
	34
	0.580 
	0.545 
	0.002 
	Non

	Klebsiella
	30
	0.569 
	0.616 
	0.001 
	Non

	Acidaminococcus
	27
	0.562 
	0.541 
	0.001 
	Inverse

	Chloroplast;
	24
	0.554 
	0.594 
	0.001 
	Non

	Mitochondria;__
	17
	0.537 
	0.603 
	0.000 
	Non

	Enterobacter
	16
	0.535 
	0.683 
	0.000 
	Non




[bookmark: _Hlk183957042][bookmark: _Hlk184024811]Table S9. Association of odd-chain saturated fatty acid with gut microbial alpha diversity and the identified genera in the independent validation cohort
	Outcomes
	Beta
	LCI
	UCI
	P-trend

	Faith's PD
	0.13 
	0.06 
	0.20 
	0.000 

	Observed ASVs
	0.12 
	0.05 
	0.19 
	0.000 

	Shannon index
	0.08 
	0.01 
	0.15 
	0.029 

	Pielou's Evenness
	0.02 
	-0.06 
	0.09 
	0.677 

	Christensenellaceae R-7 group
	0.10 
	0.03 
	0.17 
	0.003 

	[Eubacterium] coprostanoligenes group
	0.08 
	0.01 
	0.15 
	0.024 

	[Eubacterium] ruminantium group
	0.06 
	0.01 
	0.12 
	0.029 

	UBA1819
	0.07 
	0.00 
	0.14 
	0.038 

	Fusicatenibacter
	-0.07 
	-0.14 
	0.00 
	0.060 

	[Ruminococcus] gnavus group
	-0.06 
	-0.12 
	0.00 
	0.066 

	Holdemanella
	0.05 
	0.00 
	0.10 
	0.073 

	Erysipelatoclostridium
	0.05 
	-0.02 
	0.11 
	0.135 

	Paraprevotella
	0.04 
	-0.02 
	0.10 
	0.155 

	Subdoligranulum
	-0.05 
	-0.11 
	0.02 
	0.202 

	Faecalibacterium
	-0.04 
	-0.11 
	0.03 
	0.255 

	Odoribacter
	0.04 
	-0.03 
	0.10 
	0.258 

	Lachnospira
	0.04 
	-0.03 
	0.10 
	0.299 

	Lachnospiraceae NK4A136 group
	0.03 
	-0.04 
	0.10 
	0.348 

	Hungatella
	0.02 
	-0.04 
	0.08 
	0.451 

	[Eubacterium] eligens group
	0.02 
	-0.04 
	0.09 
	0.489 

	Escherichia-Shigella
	0.02 
	-0.05 
	0.09 
	0.537 

	Agathobacter
	0.01 
	-0.04 
	0.06 
	0.579 

	Coprobacter
	0.01 
	-0.04 
	0.07 
	0.651 

	Acidaminococcus
	0.01 
	-0.03 
	0.05 
	0.680 

	Flavonifractor
	0.01 
	-0.06 
	0.08 
	0.712 


The beta coefficients (95% CI) were evaluated using a linear regression model adjusted for age and prepregnancy BMI in the WeBirth cohort (N = 605).


[bookmark: _Hlk188291449]Table S10. Associations between Christensenellaceae R-7 group and cardiometabolic risk factors in the GNHS
	Outcomes
	N
	Beta
	LCI
	UCI
	P

	BCA
	823
	-0.01 
	-0.05 
	0.04 
	0.77 

	CCA
	823
	0.04 
	-0.02 
	0.10 
	0.18 

	TG
	846
	-0.16 
	-0.22 
	-0.09 
	< 0.001

	HDL-C
	846
	0.11 
	0.05 
	0.18 
	< 0.001

	LDL-C
	846
	0.04 
	-0.03 
	0.10 
	0.30 

	TC
	846
	0.02 
	-0.04 
	0.09 
	0.48 

	GLU
	845
	0.03 
	-0.04 
	0.10 
	0.36 

	HbAIc
	850
	-0.02 
	-0.09 
	0.04 
	0.51 

	SBP
	873
	-0.02 
	-0.08 
	0.05 
	0.61 

	DBP
	873
	-0.02 
	-0.08 
	0.05 
	0.61 

	We used a linear regression model to investigate the association between Christensenellaceae R-7 group and cardiometabolic risk factors. The covariates were the same as those in Model 3. TG was log-transformed, and all traits were standardized to Z-scores.




[bookmark: _Hlk184024836]Table S11. Cross-sectional associations of Christensenellaceae R-7 group and total odd-chain saturated fatty acid with gut microbial metabolites
	Compound
	Exposures
	Beta
	LCI
	UCI
	P
	FDR
	Class

	2-Phenylpropionate
	C. R-7 group
	0.42 
	0.35 
	0.49 
	4.54E-29
	2.41E-28
	AAA derivatives

	3- 3-Hydroxyphenyl -3-hydroxypropanoic acid
	C. R-7 group
	-0.34 
	-0.42 
	-0.27 
	7.16E-19
	2.23E-18
	AAA derivatives

	3-Aminosalicylic acid
	C. R-7 group
	-0.26 
	-0.33 
	-0.19 
	4.09E-12
	8.67E-12
	AAA derivatives

	3-Indolepropionic acid
	C. R-7 group
	0.10 
	0.03 
	0.18 
	6.85E-03
	8.65E-03
	AAA derivatives

	4-Hydroxybenzoic acid
	C. R-7 group
	-0.30 
	-0.37 
	-0.23 
	1.55E-14
	3.58E-14
	AAA derivatives

	4-Hydroxyphenylpyruvic acid
	C. R-7 group
	0.15 
	0.08 
	0.23 
	1.08E-04
	1.43E-04
	AAA derivatives

	Hydrocinnamic acid
	C. R-7 group
	0.42 
	0.35 
	0.50 
	2.20E-29
	1.29E-28
	AAA derivatives

	L-Phenylalanine
	C. R-7 group
	-0.18 
	-0.25 
	-0.10 
	6.25E-06
	8.71E-06
	AAA derivatives

	L-Tyrosine
	C. R-7 group
	-0.19 
	-0.27 
	-0.12 
	1.16E-06
	1.75E-06
	AAA derivatives

	Mandelic acid
	C. R-7 group
	-0.23 
	-0.30 
	-0.15 
	1.82E-09
	3.44E-09
	AAA derivatives

	Ortho-Hydroxyphenylacetic acid
	C. R-7 group
	-0.18 
	-0.26 
	-0.11 
	1.82E-06
	2.68E-06
	AAA derivatives

	Phenylacetic acid
	C. R-7 group
	0.20 
	0.12 
	0.28 
	7.71E-07
	1.20E-06
	AAA derivatives

	Phenylpyruvic acid
	C. R-7 group
	0.12 
	0.04 
	0.20 
	2.16E-03
	2.80E-03
	AAA derivatives

	p-Hydroxyphenylacetic acid
	C. R-7 group
	-0.28 
	-0.35 
	-0.21 
	1.29E-13
	2.86E-13
	AAA derivatives

	3-DHCA
	C. R-7 group
	-0.35 
	-0.42 
	-0.28 
	1.05E-21
	3.71E-21
	Bile acids

	7-DHCA
	C. R-7 group
	-0.55 
	-0.61 
	-0.48 
	0.00E+00
	0.00E+00
	Bile acids

	7ketoLCA
	C. R-7 group
	-0.51 
	-0.57 
	-0.44 
	0.00E+00
	0.00E+00
	Bile acids

	a-muricholic acid and b-muricholic acid
	C. R-7 group
	-0.55 
	-0.61 
	-0.48 
	0.00E+00
	0.00E+00
	Bile acids

	bHyodeoxycholic acid
	C. R-7 group
	-0.55 
	-0.61 
	-0.48 
	0.00E+00
	0.00E+00
	Bile acids

	Chenodeoxycholic acid
	C. R-7 group
	-0.45 
	-0.52 
	-0.38 
	1.31E-33
	8.68E-33
	Bile acids

	Cholic acid
	C. R-7 group
	-0.48 
	-0.55 
	-0.42 
	6.78E-39
	5.13E-38
	Bile acids

	Deoxycholic acid
	C. R-7 group
	0.30 
	0.23 
	0.37 
	4.47E-16
	1.13E-15
	Bile acids

	Glycochenodeoxycholic acid
	C. R-7 group
	-0.20 
	-0.28 
	-0.13 
	7.58E-08
	1.30E-07
	Bile acids

	Glycocholic acid
	C. R-7 group
	-0.25 
	-0.33 
	-0.18 
	3.26E-11
	6.40E-11
	Bile acids

	Glycodeoxycholic acid
	C. R-7 group
	0.26 
	0.18 
	0.33 
	1.65E-11
	3.37E-11
	Bile acids

	Glycohyocholic acid
	C. R-7 group
	-0.18 
	-0.26 
	-0.10 
	4.18E-06
	5.99E-06
	Bile acids

	Glycolithocholic acid
	C. R-7 group
	0.31 
	0.24 
	0.38 
	1.09E-16
	2.89E-16
	Bile acids

	Glycoursodeoxycholic acid
	C. R-7 group
	-0.36 
	-0.43 
	-0.28 
	7.78E-21
	2.58E-20
	Bile acids

	Hyocholic acid
	C. R-7 group
	-0.37 
	-0.45 
	-0.30 
	1.00E-22
	3.80E-22
	Bile acids

	Hyodeoxycholic acid
	C. R-7 group
	0.32 
	0.24 
	0.39 
	6.53E-17
	1.82E-16
	Bile acids

	isolithocholic acid
	C. R-7 group
	0.42 
	0.35 
	0.49 
	4.36E-28
	2.10E-27
	Bile acids

	Lithocholic acid
	C. R-7 group
	0.38 
	0.31 
	0.45 
	1.17E-24
	5.16E-24
	Bile acids

	muro-cholic acid
	C. R-7 group
	-0.54 
	-0.61 
	-0.47 
	0.00E+00
	0.00E+00
	Bile acids

	NorCA
	C. R-7 group
	-0.33 
	-0.40 
	-0.26 
	2.31E-18
	6.80E-18
	Bile acids

	NorDCA
	C. R-7 group
	0.36 
	0.29 
	0.42 
	1.51E-23
	6.17E-23
	Bile acids

	Tauro-a-muricholic acid and Tauro-b-muricholic acid
	C. R-7 group
	-0.21 
	-0.29 
	-0.13 
	8.43E-08
	1.40E-07
	Bile acids

	Taurochenodeoxycholic acid
	C. R-7 group
	-0.17 
	-0.25 
	-0.10 
	6.71E-06
	9.12E-06
	Bile acids

	Taurocholic acid
	C. R-7 group
	-0.20 
	-0.27 
	-0.12 
	2.07E-07
	3.32E-07
	Bile acids

	Tauroursodeoxycholic acid
	C. R-7 group
	-0.29 
	-0.37 
	-0.22 
	1.06E-14
	2.56E-14
	Bile acids

	Ursodeoxycholic acid
	C. R-7 group
	0.49 
	0.43 
	0.56 
	0.00E+00
	0.00E+00
	Bile acids

	w-muricholic acid
	C. R-7 group
	-0.23 
	-0.30 
	-0.15 
	4.69E-09
	8.56E-09
	Bile acids

	Acetic acid
	C. R-7 group
	-0.09 
	-0.16 
	-0.01 
	3.27E-02
	4.04E-02
	Fatty acids

	Propanoic acid
	C. R-7 group
	-0.21 
	-0.29 
	-0.14 
	2.81E-08
	4.96E-08
	Fatty acids

	2-Phenylpropionate
	Total OCFA
	0.13 
	0.06 
	0.20 
	2.67E-04
	3.16E-03
	AAA derivatives

	3- 3-Hydroxyphenyl -3-hydroxypropanoic acid
	Total OCFA
	-0.04 
	-0.11 
	0.04 
	3.13E-01
	4.22E-01
	AAA derivatives

	3-Aminosalicylic acid
	Total OCFA
	-0.04 
	-0.11 
	0.03 
	2.55E-01
	3.92E-01
	AAA derivatives

	3-Indolepropionic acid
	Total OCFA
	0.07 
	0.00 
	0.14 
	3.73E-02
	9.42E-02
	AAA derivatives

	4-Hydroxybenzoic acid
	Total OCFA
	-0.04 
	-0.11 
	0.03 
	2.65E-01
	3.92E-01
	AAA derivatives

	4-Hydroxyphenylpyruvic acid
	Total OCFA
	-0.01 
	-0.08 
	0.06 
	7.28E-01
	7.72E-01
	AAA derivatives

	Hydrocinnamic acid
	Total OCFA
	0.13 
	0.06 
	0.20 
	2.61E-04
	3.16E-03
	AAA derivatives

	L-Phenylalanine
	Total OCFA
	-0.09 
	-0.16 
	-0.02 
	1.26E-02
	4.44E-02
	AAA derivatives

	L-Tyrosine
	Total OCFA
	-0.06 
	-0.13 
	0.01 
	9.21E-02
	2.12E-01
	AAA derivatives

	Mandelic acid
	Total OCFA
	-0.04 
	-0.11 
	0.03 
	2.17E-01
	3.73E-01
	AAA derivatives

	Ortho-Hydroxyphenylacetic acid
	Total OCFA
	-0.02 
	-0.09 
	0.05 
	5.16E-01
	5.69E-01
	AAA derivatives

	Phenylacetic acid
	Total OCFA
	-0.05 
	-0.12 
	0.02 
	1.85E-01
	3.63E-01
	AAA derivatives

	Phenylpyruvic acid
	Total OCFA
	-0.03 
	-0.10 
	0.04 
	4.31E-01
	5.17E-01
	AAA derivatives

	p-Hydroxyphenylacetic acid
	Total OCFA
	-0.04 
	-0.11 
	0.03 
	2.67E-01
	3.92E-01
	AAA derivatives

	3-DHCA
	Total OCFA
	-0.09 
	-0.16 
	-0.03 
	6.71E-03
	2.91E-02
	Bile acids

	7-DHCA
	Total OCFA
	-0.12 
	-0.19 
	-0.05 
	6.62E-04
	5.60E-03
	Bile acids

	7ketoLCA
	Total OCFA
	-0.08 
	-0.15 
	-0.01 
	1.86E-02
	5.79E-02
	Bile acids

	a-muricholic acid and b-muricholic acid
	Total OCFA
	-0.10 
	-0.17 
	-0.03 
	6.86E-03
	2.91E-02
	Bile acids

	bHyodeoxycholic acid
	Total OCFA
	-0.09 
	-0.16 
	-0.02 
	1.59E-02
	5.27E-02
	Bile acids

	Chenodeoxycholic acid
	Total OCFA
	-0.05 
	-0.13 
	0.02 
	1.32E-01
	2.92E-01
	Bile acids

	Cholic acid
	Total OCFA
	-0.08 
	-0.15 
	-0.01 
	2.51E-02
	7.07E-02
	Bile acids

	Deoxycholic acid
	Total OCFA
	0.10 
	0.03 
	0.17 
	5.36E-03
	2.84E-02
	Bile acids

	Glycochenodeoxycholic acid
	Total OCFA
	0.02 
	-0.05 
	0.09 
	6.48E-01
	7.01E-01
	Bile acids

	Glycocholic acid
	Total OCFA
	-0.03 
	-0.10 
	0.04 
	4.04E-01
	5.10E-01
	Bile acids

	Glycodeoxycholic acid
	Total OCFA
	0.12 
	0.05 
	0.19 
	7.39E-04
	5.60E-03
	Bile acids

	Glycohyocholic acid
	Total OCFA
	0.00 
	-0.07 
	0.07 
	9.62E-01
	9.70E-01
	Bile acids

	Glycolithocholic acid
	Total OCFA
	0.14 
	0.07 
	0.20 
	9.65E-05
	2.56E-03
	Bile acids

	Glycoursodeoxycholic acid
	Total OCFA
	-0.03 
	-0.10 
	0.04 
	3.66E-01
	4.73E-01
	Bile acids

	Hyocholic acid
	Total OCFA
	-0.03 
	-0.10 
	0.04 
	4.39E-01
	5.17E-01
	Bile acids

	Hyodeoxycholic acid
	Total OCFA
	0.11 
	0.04 
	0.18 
	2.07E-03
	1.37E-02
	Bile acids

	isolithocholic acid
	Total OCFA
	0.13 
	0.06 
	0.20 
	2.98E-04
	3.16E-03
	Bile acids

	Lithocholic acid
	Total OCFA
	0.14 
	0.07 
	0.21 
	8.58E-05
	2.56E-03
	Bile acids

	muro-cholic acid
	Total OCFA
	-0.07 
	-0.14 
	0.01 
	7.15E-02
	1.72E-01
	Bile acids

	NorCA
	Total OCFA
	-0.08 
	-0.15 
	-0.01 
	2.68E-02
	7.10E-02
	Bile acids

	NorDCA
	Total OCFA
	0.08 
	0.01 
	0.14 
	2.53E-02
	7.07E-02
	Bile acids

	Tauro-a-muricholic acid and Tauro-b-muricholic acid
	Total OCFA
	-0.04 
	-0.11 
	0.03 
	2.46E-01
	3.92E-01
	Bile acids

	Taurochenodeoxycholic acid
	Total OCFA
	0.03 
	-0.04 
	0.10 
	4.16E-01
	5.12E-01
	Bile acids

	Taurocholic acid
	Total OCFA
	0.00 
	-0.07 
	0.07 
	9.70E-01
	9.70E-01
	Bile acids

	Tauroursodeoxycholic acid
	Total OCFA
	-0.04 
	-0.11 
	0.03 
	2.81E-01
	3.92E-01
	Bile acids

	Ursodeoxycholic acid
	Total OCFA
	0.10 
	0.03 
	0.17 
	4.30E-03
	2.53E-02
	Bile acids

	w-muricholic acid
	Total OCFA
	0.03 
	-0.04 
	0.10 
	4.48E-01
	5.17E-01
	Bile acids

	Acetic acid
	Total OCFA
	0.05 
	-0.03 
	0.12 
	2.06E-01
	3.73E-01
	Fatty acids

	Propanoic acid
	Total OCFA
	0.04 
	-0.03 
	0.11 
	3.18E-01
	4.22E-01
	Fatty acids

	AAA, Aromatic amino acid. N = 661.




Figure S1. Flow diagram of participants’ selection for the analyses in the GNHS.
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4,048 participants
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information

9 excluded: without age
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1,211 participants at baseline

1,167 participants with CAP information over a median
(IQR) follow-up duration of 6.1 (3.4-8.7) years ;

1,119 participants with 16S rRNA sequencing data at
the same follow-up visit;
661 participants with fecal metabolite data at follow-up.




