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Section S1. Data Preprocessing 
Data preprocessing was performed to improve data quality and ensure consistency across cohorts before model development. The preprocessing pipeline included data cleaning, missing value imputation, feature transformation, and standardization.
Data Cleaning. Clinical datasets collected from different institutions may contain variations in measurement units, data formats, and recording practices. Therefore, measurement units of laboratory indicators were checked and harmonized across datasets when necessary. Potential outliers were assessed to identify implausible values or possible recording errors. Invalid observations resulting from data quality issues were excluded, whereas clinically meaningful extreme values were retained to preserve potentially informative clinical signals. The collected variables included quantitative measurements (e.g., laboratory measurements, demographic characteristics, and anthropometric variables) and categorical variables. For selected laboratory indicators with clinically established reference thresholds, continuous measurements were additionally converted into binary categories when appropriate (e.g., normal/abnormal or positive/negative). Other continuous variables were retained in their original numerical form to preserve quantitative information.
Imputation of Missing Values. Missing values were observed in routine laboratory measurements due to incomplete clinical records or differences in data availability. Because machine learning models require complete feature matrices, missing values were imputed rather than removing incomplete samples, which could reduce the effective cohort size and introduce potential selection bias. The Multivariate Imputation by Chained Equations (MICE) algorithm was applied for missing value imputation. MICE estimates missing values iteratively by modeling each variable based on the observed values of other variables, allowing the imputation process to preserve correlations among clinical features. To prevent information leakage, imputation was performed independently within each dataset. For model development, imputation procedures were fitted using the training data and subsequently applied to the corresponding validation data. External validation cohorts were processed independently using the same strategy.
Feature Transformation and Standardization. Feature transformation was applied to reduce distributional skewness and improve numerical stability during model optimization.
(1) Box-Cox Transformation. For continuous variables with highly skewed distributions The Box-Cox transformation is defined as:
                  
The  represents the original feature value and  represents the transformation parameter.
(2) Standardization. All numerical features were standardized using z-score normalization: 

                     
where  represents the mean and σ denotes the standard deviation of the feature distribution.
Section S2. Details of Evaluation Metric
Model performance was evaluated using commonly used metrics for binary classification, including accuracy, precision, recall, F1-score, specificity, sensitivity, positive predictive value (PPV), negative predictive value (NPV), and area under the receiver operating characteristic curve (AUC). The definitions of these metrics are provided below.
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The TP, TN, FP, and FN represent true positives, true negatives, false positives, and false negatives, respectively. TP indicates positive samples correctly classified by the model, whereas FN represents positive samples incorrectly classified as negative. Similarly, TN represents negative samples correctly classified as negative, and FP represents negative samples incorrectly classified as positive. In binary classification, recall is equivalent to sensitivity, and precision corresponds to positive predictive value (PPV). AUC represents the area under the receiver operating characteristic (ROC) curve, which characterizes the relationship between the true positive rate and false positive rate across different classification thresholds. The value of AUC ranges from 0.5 to 1.0, where 0.5 indicates random discrimination and 1.0 indicates perfect discrimination. Higher AUC values indicate better discrimination between positive and negative classes. The DeLong test was used to assess statistical differences between AUC values of different models. This non-parametric approach evaluates whether two correlated ROC curves generated from the same evaluation dataset have significantly different AUC values.
Section S3. Definition of Model Parameters and Computational Costs
Model complexity was evaluated based on the number of trainable parameters and computational cost. The number of trainable parameters reflects the size of the model and represents the total number of learnable weights and biases optimized during training. For the Transformer-based MD3S architecture, the trainable parameters mainly consist of feature embedding layers, Transformer blocks, and prediction heads. The parameter count can be expressed as:
                  (11)
where the , ,  represent the parameters of feature embedding, Transformer blocks, and the prediction head, respectively. The parameter count increases with the hidden dimension and the number of Transformer blocks, which determines the overall model scale.
Computational cost was quantified using floating-point operations (FLOPs), which measure the number of arithmetic operations required during model inference. FLOPs provide an estimation of computational complexity and are commonly used to compare the efficiency of deep learning models. For Transformer-based architectures, the computational cost mainly originates from self-attention and feed-forward operations within Transformer blocks and can be approximated as:
                  (12)
where the computational cost depends on the hidden dimension and the number of Transformer blocks. The FLOPs values reported in Table 5 were calculated based on the corresponding MD3S configurations.

Section S4. Feature Selection
Feature selection is an important step in developing machine learning models, as redundant or irrelevant variables may increase model complexity and reduce generalizability. In this study, candidate features were derived from routinely collected hematological, biochemical, demographic, and clinical measurements available in the UK Biobank and external cohorts. Given the heterogeneous nature of clinical variables, we applied a feature selection strategy based on multiple feature ranking approaches to identify informative variables for MDD classification. Feature selection was performed using the UK Biobank cohort as the reference dataset to avoid information leakage from external validation cohorts. Details of the evaluated feature selection methods are provided in Table S1. The selected features were determined based on their statistical relevance, consistency across ranking methods, and clinical availability. A total of 27 laboratory-related features were retained as model inputs, together with demographic variables including age and sex, to construct the final feature set for MD3S training and evaluation. These features represent routinely available clinical measurements rather than disease-specific biomarkers. The relative importance of the selected features is summarized in Supplementary Figure S1.
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Figure S1. Ranking scores of selected input variables based on multiple feature selection methods. Feature importance scores were aggregated from different feature ranking approaches using the UK Biobank dataset. 





Figure S2
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Figure S2. Interface of the developed MD3S software for MDD screening using routine laboratory and clinical information.



Table S1
Table S1. Detailed of our employed feature selection methods.
	Index
	Name
	Abbreviation
	Type
	Reference

	1
	Correlation-based feature selection
	CFS
	Statistical
	[1]

	2
	F-value feature selection
	F-Score
	Statistical
	-

	3
	Gini index value feature selection
	Gini-Score
	Statistical
	-

	4
	Fisher-score feature selection
	Fisher
	Similarity
	[2]

	5
	Laplacian-score feature selection
	Laplac
	Similarity
	[2]

	6
	reliefF feature selection
	reliefF
	Similarity
	[3]

	7
	Trace ratio criterion for feature selection
	TraceR
	Similarity
	[4]

	8
	Conditional informative feature extraction
	CIFE
	Information Theoretical
	[5]

	9
	Conditional mutual information maximization feature selection
	CMIM
	Information Theoretical
	[5]

	10
	Double Input Symmetrical Relevance
	DISR
	Information Theoretical
	[5]

	11
	Fast Correlation Based Filter algorithm
	FCBF
	Information Theoretical
	[6]

	12
	Interaction Capping feature selection
	ICAP
	Information Theoretical
	-

	13
	Joint Mutual Information
	JMI
	Information Theoretical
	[5][7]

	14
	Minimal redundancy maximal relevance
	MRMR
	Information Theoretical
	[8]

	15
	Mutual information maximization feature selection 
	MIM
	Information Theoretical
	[5]

	16
	Mutual information feature selection
	MIFS
	Information Theoretical
	[5]

	17
	Multi-cluster feature selection
	MCFS
	Sparse Learning
	[9]

	18
	Unsupervised Discriminative Feature Selection
	UDFS
	Sparse Learning
	[10]

	19
	-norm minimization
	LL_L21
	Sparse Learning
	[11]

	20
	-norm regularization
	LS_L21
	Sparse Learning
	[11]

	21
	Robust feature selection via -norm
	RFS
	Sparse Learning
	[12]

	22
	Forward feature selection algorithm based on decision tree
	DT forward
	Wrapper
	-

	23
	Backward feature selection algorithm based on decision tree
	DT backward
	Wrapper
	-

	24
	Forward feature selection algorithm based on SVM
	SVM froward
	Wrapper
	-

	25
	Backward feature selection algorithm based on SVM
	SVM backward
	Wrapper
	-





Table S2
Table S2. Hyperparameter settings of baseline models used in this study.
	Model
	Key Hyperparameters

	Logistic Regression
	penalty = L2; solver = lbfgs; max_iter = 1000

	SVM
	kernel = rbf; C = 1.0; gamma = scale

	KNN
	n_neighbors = 5

	Decision Tree
	criterion = gini; max_depth = None

	Random Forest
	n_estimators = 100; max_depth = None

	Extra Trees
	n_estimators = 100; max_depth = None

	AdaBoost
	n_estimators = 50; learning_rate = 1.0

	Gradient Boosting
	n_estimators = 100; learning_rate = 0.1; max_depth = 3

	XGBoost
	n_estimators = 100; learning_rate = 0.1; max_depth = 6

	LightGBM
	n_estimators = 100; learning_rate = 0.1; num_leaves = 31

	CatBoost
	iterations = 100; learning_rate = 0.1; depth = 6





Table S3
Table S3. Model performance under cross-cohort validation settings.
	FT. / Eva.
	Method
	ACC
	F1
	AUC
	SPE
	SENS
	PPV
	NPV

	GX / ZH
	MLP
	0.7915
	0.7896
	0.8745
	0.8105
	0.7745
	0.8052
	0.7741

	
	ResNet1D
	0.8276
	0.8294
	0.9098
	0.8295
	0.8253
	0.8336
	0.8189

	
	MD3S
	0.9048
	0.9095
	0.9652
	0.9112
	0.8990
	0.9203
	0.8862

	ZH / GX
	MLP
	0.8485
	0.8413
	0.8877
	0.8696
	0.8234
	0.8598
	0.8377

	
	ResNet1D
	0.8923
	0.8882
	0.9265
	0.9151
	0.8676
	0.9095
	0.8768

	
	MD3S
	0.9691
	0.9678
	0.9640
	0.9701
	0.9677
	0.9680
	0.9702


Abbreviations: FT, fine-tuning; Eva, evaluation; ACC, accuracy; F1, F1-score; AUC, area under the receiver operating characteristic curve; SPE, specificity; SENS, sensitivity; PPV, positive predictive value; NPV, negative predictive value; ZH, Zhuhai cohort; GX, Guangxi cohort.


Table S4
Table S4. Model performance variation of MD3S under different training data ratios.
	Ratio
	ACC
	F1
	AUC
	SPE
	SENS
	PPV
	NPV

	10%
	0.7522
	0.3749
	0.7326
	0.8352
	0.2606
	0.4423
	0.7628

	20%
	0.7646
	0.3014
	0.7462
	0.8465
	0.2780
	0.4157
	0.7527

	30%
	0.7735
	0.5941
	0.7851
	0.8489
	0.5834
	0.6053
	0.8369

	40%
	0.7950
	0.6292
	0.8139
	0.8664
	0.6182
	0.6513
	0.8490

	50%
	0.8148
	0.6773
	0.8306
	0.8709
	0.6719
	0.6717
	0.8710

	60%
	0.8327
	0.7054
	0.8664
	0.8870
	0.6978
	0.7133
	0.8793

	70%
	0.8533
	0.7401
	0.8774
	0.9020
	0.7314
	0.7491
	0.8936

	80%
	0.8657
	0.7768
	0.8883
	0.9097
	0.7583
	0.7756
	0.9016


Abbreviations: ACC, accuracy; F1, F1-score; AUC, area under the receiver operating characteristic curve; SPE, specificity; SENS, sensitivity; PPV, positive predictive value; NPV, negative predictive value.

Table S5
Table S5. Performance comparison of different MD3S model configurations.
	Name
	ACC
	F1
	AUC
	SPE
	SENS
	PPV
	NPV

	T1
	0.7617
	0.3312
	0.7590
	0.9986
	0.1779
	0.9813
	0.7495

	T2
	0.8423
	0.7135
	0.8737
	0.8935
	0.7087
	0.7184
	0.8889

	T3
	0.8657
	0.7768
	0.8883
	0.9097
	0.7583
	0.7756
	0.9016

	T4
	0.8696
	0.7783
	0.8895
	0.9106
	0.7846
	0.7399
	0.9127

	T5
	0.8727
	0.7804
	0.8905
	0.9129
	0.7824
	0.7416
	0.9126

	T6
	0.8764
	0.7827
	0.8913
	0.9158
	0.7816
	0.7680
	0.9123


Abbreviations: ACC, accuracy; F1, F1-score; AUC, area under the receiver operating characteristic curve; SPE, specificity; SENS, sensitivity; PPV, positive predictive value; NPV, negative predictive value.


Table S6
Table S6. List of blood biochemistry measurements available in the UK Biobank.
	Field ID
	Biomarker name used in the UK Biobank
	Abb.
	Unit
	HC, median (IQR)
	MDD, median (IQR)
	p-value

	30600
	Albumin
	ALB
	g/L
	0.37 (0.49-0.22)
	0.37 (0.49-0.22)
	0.3583

	30610
	Alkaline phosphatase
	ALP
	U/L
	0.01 (0.50-0.43)
	0.01 (0.51-0.42)
	0.7967

	30620
	Alanine aminotransferase
	ALAT
	U/L
	-0.17 (0.32-0.51)
	-0.17 (0.26-0.47)
	0.0698

	30630
	Apolipoprotein A
	ApoA
	mg/dL
	0.24 (0.58-0.12)
	0.24 (0.58-0.12)
	0.0516

	30640
	Apolipoprotein B 
	ApoB
	mg/dL
	0.10 (0.59-0.39)
	0.10 (0.60-0.37)
	0.1692

	30650
	Aspartate aminotransferase
	AST
	U/L
	-0.04 (0.34-0.36)
	-0.06 (0.32-0.35)
	0.6132

	30670
	Urea
	Urea
	mmol/L
	0.06 (0.53-0.39)
	0.06 (0.55-0.38)
	0.2429

	30680
	Calcium
	Ca
	mmol/L
	0.38 (0.46-0.29)
	0.38 (0.46-0.29)
	0.8168

	30690
	Cholesterol
	CHOL
	mmol/L
	0.13 (0.58-0.34)
	0.13 (0.57-0.32)
	0.3124

	30700
	Creatinine (Blood biochemistry)
	Cr-Blood
	μmol/L
	0.06 (0.49-0.32)
	0.06 (0.44-0.29)
	0.9311

	30710
	C-reactive protein
	CRP
	mg/L
	-0.28 (0.04-0.44)
	-0.29 (0.06-0.45)
	0.0145

	30720
	Cystatin C
	CysC
	mg/L
	0.10 (0.45-0.23)
	0.10 (0.46-0.22)
	0.1058

	30730
	Gamma glutamyltransferase
	GGT
	U/L
	-0.24 (0.11-0.44)
	-0.23 (0.09-0.41)
	0.0006

	30740
	Glucose (Blood biochemistry)
	Glu-Blood
	mmol/L
	0.21 (0.40-0.01)
	0.21 (0.40-0.01)
	0.0941

	30750
	Glycated haemoglobin (HbA1c)
	HbA1c
	%
	0.12 (0.36-0.13)
	0.14 (0.38-0.12)
	0.0417

	30760
	HDL cholesterol (Blood biochemistry)
	HDLC-Blood
	mmol/L
	0.13 (0.61-0.33)
	0.13 (0.62-0.33)
	0.1239

	30770
	IGF-1
	IGF-1
	ng/mL
	0.11 (0.59-0.44)
	0.10 (0.60-0.43)
	0.3669

	30780
	LDL direct
	LDLd
	mmol/L
	0.10 (0.61-0.43)
	0.10 (0.62-0.41)
	0.3546

	30810
	Phosphate
	Phosphate
	mmol/L
	0.32 (0.59-0.04)
	0.32 (0.59-0.05)
	0.8683

	30830
	SHBG
	SHBG
	nmol/L
	-0.11 (0.50-0.59)
	-0.11 (0.51-0.59)
	0.0115

	30840
	Total bilirubin
	TBIL
	μmol/L
	-0.14 (0.35-0.50)
	-0.14 (0.34-0.50)
	0.4891

	30850
	Testosterone
	T
	nmol/L
	-0.67 (0.87-0.80)
	-0.66 (0.87-0.79)
	0

	30860
	Total protein
	TP
	g/L
	0.37 (0.49-0.23)
	0.37 (0.48-0.23)
	0.4982

	30870
	Triglycerides
	TG
	mmol/L
	-0.20 (0.42-0.62)
	-0.20 (0.41-0.61)
	0.6842

	30880
	Urate
	Urate
	μmol/L
	0.06 (0.62-0.46)
	0.06 (0.62-0.46)
	0.2874

	30890
	Vitamin D
	VD
	nmol/L
	-0.00 (0.67-0.67)
	-0.00 (0.69-0.67)
	0.6249





Table S7
Table S7. List of NMR-based metabolomics features available in the UK Biobank..
	Field ID
	Biomarker name used in the UK Biobank
	Abb.
	Unit
	HC, median (IQR)
	MDD, median (IQR)
	p-value

	  23474
	3-Hydroxybutyrate
	3HB
	mmol/L
	-0.27 (0.13-0.50)
	-0.29 (0.12-0.52)
	0.0018

	23400
	Total Cholesterol
	TC
	mmol/L
	-0.03 (0.64-0.68)
	-0.04 (0.62-0.67)
	0.6645

	23401
	Total Cholesterol Minus HDL-C
	TCMHDL-C
	mmol/L
	-0.06 (0.63-0.70)
	-0.06 (0.62-0.70)
	0.8657

	23402
	Remnant Cholesterol (Non-HDL, Non-LDL -Cholesterol)
	RC
	mmol/L
	-0.07 (0.64-0.71)
	-0.08 (0.63-0.71)
	0.919

	23404
	Clinical LDL Cholesterol
	CLDLC
	mmol/L
	-0.05 (0.64-0.70)
	-0.05 (0.63-0.70)
	0.8427

	23405
	LDL Cholesterol
	LDLC
	mmol/L
	-0.05 (0.63-0.69)
	-0.06 (0.62-0.69)
	0.8339

	23406
	HDL Cholesterol (NMR metabolomics)
	HDLC-NMR
	mmol/L
	-0.14 (0.59-0.73)
	-0.15 (0.58-0.73)
	0.9602

	23407
	Total Triglycerides
	TTG
	mmol/L
	-0.19 (0.55-0.75)
	-0.19 (0.53-0.74)
	0.9674

	23408
	Triglycerides in VLDL
	TGVLDL
	mmol/L
	-0.20 (0.56-0.76)
	-0.19 (0.54-0.76)
	0.959

	23409
	Triglycerides in LDL
	TGLDL
	mmol/L
	-0.18 (0.49-0.69)
	-0.18 (0.47-0.69)
	0.8857

	23410
	Triglycerides in HDL
	TGHDL
	mmol/L
	-0.14 (0.53-0.70)
	-0.13 (0.53-0.69)
	0.7756

	23411
	Total Phospholipids in Lipoprotein Particles
	TPLP
	mmol/L
	-0.04 (0.63-0.68)
	-0.05 (0.63-0.67)
	0.6739

	23413
	Phospholipids in LDL
	PLDL
	mmol/L
	-0.05 (0.63-0.70)
	-0.06 (0.63-0.69)
	0.8604

	23414
	Phospholipids in HDL
	PHDL
	mmol/L
	-0.11 (0.59-0.72)
	-0.12 (0.60-0.72)
	0.9039

	23415
	Total Esterified Cholesterol
	TEC
	mmol/L
	-0.03 (0.64-0.68)
	-0.04 (0.63-0.67)
	0.6418

	23416
	Cholesteryl Esters in VLDL
	CEVLDL
	mmol/L
	-0.09 (0.62-0.73)
	-0.08 (0.61-0.72)
	0.972

	23417
	Cholesteryl Esters in LDL
	CELDL
	mmol/L
	-0.06 (0.63-0.69)
	-0.06 (0.62-0.68)
	0.8486

	23418
	Cholesteryl Esters in HDL
	CEHDL
	mmol/L
	-0.14 (0.60-0.74)
	-0.14 (0.60-0.73)
	0.9737

	23419
	Total Free Cholesterol
	TFC
	mmol/L
	-0.04 (0.63-0.69)
	-0.06 (0.63-0.68)
	0.7448

	23420
	Free Cholesterol in VLDL
	FCVLDL
	mmol/L
	-0.11 (0.62-0.73)
	-0.10 (0.61-0.73)
	0.8598

	23421
	Free Cholesterol in LDL
	FCLDL
	mmol/L
	-0.04 (0.64-0.68)
	-0.04 (0.64-0.68)
	0.8066

	23422
	Free Cholesterol in HDL
	FCHDL
	mmol/L
	-0.14 (0.56-0.72)
	-0.15 (0.56-0.72)
	0.9233

	23423
	Total Lipids in Lipoprotein Particles
	TLLP
	mmol/L
	-0.06 (0.62-0.69)
	-0.07 (0.60-0.68)
	0.7199

	23424
	Total Lipids in VLDL
	TLVLDL
	mmol/L
	-0.14 (0.59-0.75)
	-0.15 (0.58-0.75)
	0.8504

	23425
	Total Lipids in LDL
	TLLDL
	mmol/L
	-0.06 (0.63-0.69)
	-0.06 (0.61-0.69)
	0.848

	23426
	Total Lipids in HDL
	TLHDL
	mmol/L
	-0.12 (0.59-0.72)
	-0.13 (0.59-0.72)
	0.9163

	23427
	Total Concentration of Lipoprotein Particles
	TCLP
	mmol/L
	-0.05 (0.62-0.68)
	-0.06 (0.61-0.69)
	0.7143

	23428
	Concentration of VLDL Particles
	CVLDLP
	mmol/L
	-0.10 (0.61-0.73)
	-0.10 (0.60-0.72)
	0.8736

	23429
	Concentration of LDL Particles
	CLDLP
	mmol/L
	-0.08 (0.62-0.71)
	-0.07 (0.62-0.71)
	0.9445

	23430
	Concentration of HDL Particles
	CHDLP
	mmol/L
	-0.07 (0.61-0.69)
	-0.09 (0.61-0.69)
	0.7624

	23431
	Average Diameter for VLDL Particles
	ADVLDLP
	nm
	-0.01 (0.72-0.72)
	-0.02 (0.72-0.73)
	0.8844

	23432
	Average Diameter for LDL Particles
	ADLDLP
	nm
	0.10 (0.72-0.62)
	0.10 (0.71-0.61)
	0.9066

	23433
	Average Diameter for HDL Particles
	ADHDLP
	nm
	-0.17 (0.60-0.74)
	-0.17 (0.61-0.74)
	0.9538

	23434
	Phosphoglycerides
	Phosphoglycerides
	mmol/L
	-0.05 (0.62-0.67)
	-0.06 (0.62-0.68)
	0.708

	23436
	Total Cholines
	TCHO
	mmol/L
	-0.04 (0.62-0.67)
	-0.05 (0.62-0.67)
	0.6998

	23437
	Phosphatidylcholines
	PC
	mmol/L
	-0.05 (0.62-0.67)
	-0.06 (0.61-0.68)
	0.7253

	23438
	Sphingomyelins
	Sphingomyelins
	mmol/L
	-0.03 (0.63-0.67)
	-0.05 (0.62-0.66)
	0.6714

	23439
	Apolipoprotein B   (NMR metabolomics)
	ApoB-NMR
	g/l
	-0.07 (0.63-0.71)
	-0.07 (0.62-0.72)
	0.9487

	23440
	Apolipoprotein A1   (NMR metabolomics)
	ApoA1-NMR
	g/l
	-0.09 (0.60-0.71)
	-0.10 (0.60-0.71)
	0.8699

	23442
	Total Fatty Acids
	TFA
	mmol/L
	-0.11 (0.57-0.68)
	-0.11 (0.56-0.68)
	0.9464

	23443
	Degree of Unsaturation
	DU
	degree
	0.02 (0.57-0.56)
	0.02 (0.58-0.56)
	0.9886

	23444
	Omega-3 Fatty Acids
	Omega-3
	mmol/L
	-0.15 (0.52-0.69)
	-0.15 (0.52-0.70)
	0.829

	23445
	Omega-6 Fatty Acids
	Omega-6
	mmol/L
	-0.05 (0.61-0.67)
	-0.07 (0.63-0.67)
	0.7292

	23446
	Polyunsaturated Fatty Acids
	PUFA
	mmol/L
	-0.06 (0.61-0.67)
	-0.07 (0.62-0.67)
	0.7907

	23447
	Monounsaturated Fatty Acids
	MUFA
	mmol/L
	-0.17 (0.52-0.70)
	-0.17 (0.51-0.69)
	0.9136

	23448
	Saturated Fatty Acids
	SFA
	mmol/L
	-0.13 (0.53-0.68)
	-0.14 (0.53-0.67)
	0.9358

	23449
	Linoleic Acid
	LA
	mmol/L
	-0.06 (0.60-0.67)
	-0.07 (0.60-0.68)
	0.7633

	23450
	Docosahexaenoic Acid
	DHA
	mmol/L
	-0.14 (0.50-0.67)
	-0.14 (0.52-0.68)
	0.9891

	23460
	Alanine
	Alanine
	mmol/L
	-0.11 (0.61-0.72)
	-0.11 (0.59-0.72)
	0.9607

	23461
	Glutamine
	Glutamine
	mmol/L
	-0.00 (0.62-0.60)
	0.01 (0.63-0.61)
	0.91

	23462
	Glycine
	Glycine
	mmol/L
	-0.18 (0.45-0.64)
	-0.19 (0.45-0.64)
	0.7924

	23463
	Histidine
	Histidine
	mmol/L
	-0.04 (0.57-0.62)
	-0.05 (0.48-0.54)
	0.5696

	23464
	Total Concentration of Branched-Chain Amino Acids (Leucine + Isoleucine + Valine)
	TCB-CAA
	mmol/L
	-0.13 (0.52-0.68)
	-0.14 (0.52-0.68)
	0.8402

	23465
	Isoleucine
	Isoleucine
	mmol/L
	-0.18 (0.47-0.68)
	-0.17 (0.47-0.69)
	0.8333

	23466
	Leucine
	Leucine
	mmol/L
	-0.14 (0.51-0.68)
	-0.14 (0.51-0.68)
	0.9724

	23468
	Phenylalanine
	Phe
	mmol/L
	-0.09 (0.53-0.65)
	-0.08 (0.45-0.57)
	0.1795

	23469
	Tyrosine
	Tyrosine
	mmol/L
	-0.12 (0.55-0.68)
	-0.13 (0.53-0.67)
	0.9999

	23470
	Glucose (NMR metabolomics)
	Glucose-NMR
	mmol/L
	-0.12 (0.27-0.48)
	-0.12 (0.27-0.46)
	0.5321

	23471
	Lactate
	Lactate
	mmol/L
	-0.10 (0.57-0.69)
	-0.10 (0.57-0.69)
	0.7959

	23472
	Pyruvate
	Pyruvate
	mmol/L
	-0.09 (0.46-0.58)
	-0.09 (0.40-0.52)
	0.6138

	23473
	Citrate
	Citrate
	mmol/L
	-0.08 (0.60-0.69)
	-0.07 (0.61-0.70)
	0.9091

	23475
	Acetate
	Acetate
	mmol/L
	-0.09 (0.03-0.19)
	-0.09 (0.04-0.20)
	0.122

	23476
	Acetoacetate
	Acetoacetate
	mmol/L
	-0.26 (0.21-0.55)
	-0.27 (0.21-0.57)
	0.024

	23477
	Acetone
	Acetone
	mmol/L
	-0.23 (0.25-0.56)
	-0.25 (0.27-0.59)
	0.0029

	23478
	Creatinine   (NMR metabolomics)
	Creatinine-NMR
	mmol/L
	-0.02 (0.48-0.46)
	-0.01 (0.51-0.46)
	0.4126

	23479
	Albumin (NMR metabolomics)
	ALB-NMR
	g/l
	0.00 (0.61-0.61)
	0.01 (0.60-0.60)
	0.7784

	23480
	Glycoprotein Acetyls
	GlycA
	mmol/L
	-0.08 (0.61-0.69)
	-0.07 (0.61-0.69)
	0.8147

	23481
	Concentration of Chylomicrons and Extremely Large VLDL Particles
	CCELVLDLP
	mmol/L
	-0.26 (0.51-0.76)
	-0.26 (0.51-0.76)
	0.5574

	23482
	Total Lipids in Chylomicrons and Extremely Large VLDL
	TLCELVLDL
	mmol/L
	-0.27 (0.51-0.77)
	-0.27 (0.51-0.76)
	0.7609

	23483
	Phospholipids in Chylomicrons and Extremely Large VLDL
	PCELVLDL
	mmol/L
	-0.25 (0.52-0.76)
	-0.26 (0.53-0.76)
	0.5013

	23484
	Cholesterol in Chylomicrons and Extremely Large VLDL
	CCELVLDL
	mmol/L
	-0.22 (0.56-0.77)
	-0.22 (0.56-0.77)
	0.9263

	23485
	Cholesteryl Esters in Chylomicrons and Extremely Large VLDL
	CECELVLDL
	mmol/L
	-0.20 (0.57-0.77)
	-0.20 (0.57-0.78)
	0.8989

	23486
	Free Cholesterol in Chylomicrons and Extremely Large VLDL
	FCCELVLDL
	mmol/L
	-0.23 (0.54-0.76)
	-0.23 (0.54-0.76)
	0.9383

	23487
	Triglycerides in Chylomicrons and Extremely Large VLDL
	TGCELVLDL
	mmol/L
	-0.29 (0.48-0.76)
	-0.29 (0.48-0.75)
	0.456

	23488
	Concentration of Very Large VLDL Particles
	CVLVLDLP
	mmol/L
	-0.18 (0.58-0.76)
	-0.18 (0.56-0.76)
	0.9759

	23489
	Total Lipids in Very Large VLDL
	TLVLVLDL
	mmol/L
	-0.18 (0.57-0.76)
	-0.18 (0.56-0.76)
	0.997

	23491
	Cholesterol in Very Large VLDL
	CVLVLDL
	mmol/L
	-0.12 (0.62-0.75)
	-0.12 (0.62-0.75)
	0.8115

	23492
	Cholesteryl Esters in Very Large VLDL
	CEVLVLDL
	mmol/L
	-0.10 (0.63-0.74)
	-0.10 (0.63-0.74)
	0.7696

	23493
	Free Cholesterol in Very Large VLDL
	FCVLVLDL
	mmol/L
	-0.16 (0.60-0.76)
	-0.16 (0.59-0.77)
	0.928

	23494
	Triglycerides in Very Large VLDL
	TGVLVLDL
	mmol/L
	-0.21 (0.54-0.76)
	-0.22 (0.53-0.75)
	0.8807

	23495
	Concentration of Large VLDL Particles
	CLVLDLP
	mmol/L
	-0.16 (0.60-0.76)
	-0.15 (0.59-0.76)
	0.8715

	23496
	Total Lipids in Large VLDL
	TLLVLDL
	mmol/L
	-0.15 (0.59-0.76)
	-0.16 (0.59-0.76)
	0.8727

	23497
	Phospholipids in Large VLDL
	PLVLDL
	mmol/L
	-0.13 (0.61-0.75)
	-0.13 (0.60-0.76)
	0.843

	23498
	Cholesterol in Large VLDL
	CLVLDL
	mmol/L
	-0.10 (0.63-0.74)
	-0.11 (0.63-0.75)
	0.7894

	23499
	Cholesteryl Esters in Large VLDL
	CELVLDL
	mmol/L
	-0.09 (0.63-0.73)
	-0.08 (0.63-0.73)
	0.8203

	23500
	Free Cholesterol in Large VLDL
	FCLVLDL
	mmol/L
	-0.13 (0.62-0.75)
	-0.13 (0.61-0.76)
	0.8205

	23501
	Triglycerides in Large VLDL
	TGLVLDL
	mmol/L
	-0.19 (0.56-0.76)
	-0.19 (0.56-0.76)
	0.9946

	23502
	Concentration of Medium VLDL Particles
	CMVLDLP
	mmol/L
	-0.10 (0.62-0.73)
	-0.11 (0.61-0.73)
	0.8745

	23503
	Total Lipids in Medium VLDL
	TLMVLDL
	mmol/L
	-0.10 (0.61-0.73)
	-0.12 (0.62-0.73)
	0.8058

	23504
	Phospholipids in Medium VLDL
	PMVLDL
	mmol/L
	-0.09 (0.62-0.72)
	-0.10 (0.62-0.72)
	0.8969

	23505
	Cholesterol in Medium VLDL
	CMVLDL
	mmol/L
	-0.08 (0.63-0.72)
	-0.07 (0.62-0.72)
	0.9516

	23506
	Cholesteryl Esters in Medium VLDL
	CEMVLDL
	mmol/L
	-0.05 (0.64-0.70)
	-0.05 (0.62-0.70)
	0.8593

	23507
	Free Cholesterol in Medium VLDL
	FCMVLDL
	mmol/L
	-0.09 (0.62-0.72)
	-0.09 (0.62-0.72)
	0.9632

	23508
	Triglycerides in Medium VLDL
	TGMVLDL
	mmol/L
	-0.15 (0.59-0.75)
	-0.15 (0.59-0.75)
	0.8296

	23509
	Concentration of Small VLDL Particles
	CSVLDLP
	mmol/L
	-0.11 (0.60-0.73)
	-0.11 (0.60-0.74)
	0.8198

	23510
	Total Lipids in Small VLDL
	TLSVLDL
	mmol/L
	-0.10 (0.61-0.72)
	-0.10 (0.60-0.72)
	0.8095

	23511
	Phospholipids in Small VLDL
	PSVLDL
	mmol/L
	-0.09 (0.61-0.72)
	-0.10 (0.61-0.71)
	0.8711

	23512
	Cholesterol in Small VLDL
	CSVLDL
	mmol/L
	-0.09 (0.62-0.72)
	-0.09 (0.60-0.71)
	0.918

	23513
	Cholesteryl Esters in Small VLDL
	CESVLDL
	mmol/L
	-0.09 (0.62-0.72)
	-0.10 (0.61-0.71)
	0.891

	23514
	Free Cholesterol in Small VLDL
	FCSVLDL
	mmol/L
	-0.09 (0.62-0.72)
	-0.09 (0.61-0.71)
	0.942

	23515
	Triglycerides in Small VLDL
	TGSVLDL
	mmol/L
	-0.13 (0.57-0.74)
	-0.13 (0.56-0.73)
	0.9182

	23516
	Concentration of Very Small VLDL Particles
	CVSVLDLP
	mmol/L
	-0.10 (0.60-0.71)
	-0.09 (0.59-0.70)
	0.9886

	23517
	Total Lipids in Very Small VLDL
	TLVSVLDL
	mmol/L
	-0.10 (0.60-0.71)
	-0.10 (0.59-0.70)
	0.9798

	23519
	Cholesterol in Very Small VLDL
	CVSVLDL
	mmol/L
	-0.08 (0.62-0.71)
	-0.08 (0.61-0.70)
	0.861

	23520
	Cholesteryl Esters in Very Small VLDL
	CEVSVLDL
	mmol/L
	-0.06 (0.63-0.70)
	-0.07 (0.62-0.70)
	0.8154

	23521
	Free Cholesterol in Very Small VLDL
	FCVSVLDL
	mmol/L
	-0.09 (0.60-0.71)
	-0.09 (0.59-0.70)
	0.9672

	23522
	Triglycerides in Very Small VLDL
	TGVSVLDL
	mmol/L
	-0.15 (0.52-0.69)
	-0.14 (0.50-0.68)
	0.9339

	23523
	Concentration of IDL Particles
	CIDLP
	mmol/L
	-0.06 (0.64-0.72)
	-0.06 (0.63-0.71)
	0.9453

	23524
	Total Lipids in IDL
	TLIDL
	mmol/L
	-0.04 (0.64-0.69)
	-0.05 (0.63-0.69)
	0.7504

	23525
	Phospholipids in IDL
	PIDL
	mmol/L
	-0.05 (0.63-0.69)
	-0.06 (0.61-0.68)
	0.7667

	23526
	Cholesterol in IDL
	CIDL
	mmol/L
	-0.03 (0.64-0.69)
	-0.03 (0.64-0.69)
	0.7546

	23527
	Cholesteryl Esters in IDL
	CEIDL
	mmol/L
	-0.03 (0.64-0.69)
	-0.03 (0.64-0.70)
	0.74

	23528
	Free Cholesterol in IDL
	FCIDL
	mmol/L
	-0.04 (0.64-0.69)
	-0.04 (0.64-0.70)
	0.793

	23529
	Triglycerides in IDL
	TGIDL
	mmol/L
	-0.16 (0.52-0.69)
	-0.16 (0.51-0.69)
	0.9297

	23530
	Concentration of Large LDL Particles
	CLLDLP
	mmol/L
	-0.08 (0.62-0.71)
	-0.08 (0.61-0.71)
	0.9799

	23531
	Total Lipids in Large LDL
	TLLLDL
	mmol/L
	-0.05 (0.63-0.69)
	-0.06 (0.61-0.68)
	0.8094

	23532
	Phospholipids in Large LDL
	PLLDL
	mmol/L
	-0.04 (0.64-0.70)
	-0.05 (0.63-0.69)
	0.8223

	23533
	Cholesterol in Large LDL
	CLLDL
	mmol/L
	-0.05 (0.63-0.69)
	-0.06 (0.63-0.68)
	0.7998

	23534
	Cholesteryl Esters in Large LDL
	CELLDL
	mmol/L
	-0.06 (0.62-0.69)
	-0.06 (0.62-0.68)
	0.822

	23535
	Free Cholesterol in Large LDL
	FCLLDL
	mmol/L
	-0.04 (0.64-0.68)
	-0.05 (0.64-0.69)
	0.7774

	23536
	Triglycerides in Large LDL
	TGLLDL
	mmol/L
	-0.17 (0.51-0.69)
	-0.16 (0.49-0.69)
	0.9123

	23537
	Concentration of Medium LDL Particles
	CMLDLP
	mmol/L
	-0.08 (0.62-0.71)
	-0.08 (0.62-0.71)
	0.8938

	23538
	Total Lipids in Medium LDL
	TLMLDL
	mmol/L
	-0.06 (0.63-0.70)
	-0.07 (0.61-0.69)
	0.8467

	23539
	Phospholipids in Medium LDL
	PMLDL
	mmol/L
	-0.06 (0.63-0.70)
	-0.06 (0.62-0.70)
	0.892

	23540
	Cholesterol in Medium LDL
	CMLDL
	mmol/L
	-0.06 (0.63-0.70)
	-0.06 (0.62-0.70)
	0.8427

	23541
	Cholesteryl Esters in Medium LDL
	CEMLDL
	mmol/L
	-0.07 (0.63-0.70)
	-0.07 (0.62-0.70)
	0.8089

	23542
	Free Cholesterol in Medium LDL
	FCMLDL
	mmol/L
	-0.05 (0.63-0.69)
	-0.05 (0.64-0.68)
	0.8637

	23543
	Triglycerides in Medium LDL
	TGMLDL
	mmol/L
	-0.20 (0.47-0.69)
	-0.20 (0.46-0.68)
	0.8478

	23544
	Concentration of Small LDL Particles
	CSLDLP
	mmol/L
	-0.08 (0.62-0.71)
	-0.07 (0.61-0.72)
	0.9944

	23545
	Total Lipids in Small LDL
	TLSLDL
	mmol/L
	-0.07 (0.62-0.70)
	-0.07 (0.61-0.71)
	0.8833

	23546
	Phospholipids in Small LDL
	PSLDL
	mmol/L
	-0.06 (0.62-0.69)
	-0.06 (0.60-0.70)
	0.848

	23547
	Cholesterol in Small LDL
	CSLDL
	mmol/L
	-0.06 (0.63-0.70)
	-0.06 (0.62-0.70)
	0.8842

	23548
	Cholesteryl Esters in Small LDL
	CESLDL
	mmol/L
	-0.08 (0.62-0.71)
	-0.07 (0.61-0.71)
	0.8668

	23549
	Free Cholesterol in Small LDL
	FCSLDL
	mmol/L
	-0.02 (0.64-0.67)
	-0.02 (0.64-0.67)
	0.8121

	23550
	Triglycerides in Small LDL
	TGSLDL
	mmol/L
	-0.22 (0.48-0.71)
	-0.22 (0.46-0.70)
	0.8394

	23551
	Concentration of Very Large HDL Particles
	CVLHDLP
	mmol/L
	-0.21 (0.45-0.67)
	-0.21 (0.45-0.68)
	0.8902

	23552
	Total Lipids in Very Large HDL
	TLVLHDL
	mmol/L
	-0.22 (0.46-0.67)
	-0.22 (0.45-0.68)
	0.9486

	23554
	Cholesterol in Very Large HDL
	CVLHDL
	mmol/L
	-0.21 (0.46-0.67)
	-0.21 (0.47-0.67)
	0.9309

	23555
	Cholesteryl Esters in Very Large HDL
	CEVLHDL
	mmol/L
	-0.22 (0.47-0.68)
	-0.22 (0.47-0.68)
	0.9285

	23556
	Free Cholesterol in Very Large HDL
	FCVLHDL
	mmol/L
	-0.15 (0.46-0.64)
	-0.16 (0.47-0.64)
	0.9431

	23557
	Triglycerides in Very Large HDL
	TGVLHDL
	mmol/L
	-0.16 (0.51-0.69)
	-0.15 (0.50-0.68)
	0.8536

	23558
	Concentration of Large HDL Particles
	CLHDLP
	mmol/L
	-0.23 (0.54-0.74)
	-0.23 (0.54-0.74)
	0.9615

	23559
	Total Lipids in Large HDL
	TLLHDL
	mmol/L
	-0.22 (0.54-0.74)
	-0.22 (0.55-0.74)
	0.9941

	23560
	Phospholipids in Large HDL
	PLHDL
	mmol/L
	-0.21 (0.55-0.74)
	-0.21 (0.56-0.74)
	0.9871

	23561
	Cholesterol in Large HDL
	CLHDL
	mmol/L
	-0.23 (0.54-0.74)
	-0.24 (0.53-0.74)
	0.9679

	23562
	Cholesteryl Esters in Large HDL
	CELHDL
	mmol/L
	-0.23 (0.54-0.74)
	-0.24 (0.54-0.75)
	0.9574

	23563
	Free Cholesterol in Large HDL
	FCLHDL
	mmol/L
	-0.23 (0.52-0.72)
	-0.23 (0.51-0.73)
	0.9768

	23564
	Triglycerides in Large HDL
	TGLHDL
	mmol/L
	-0.15 (0.53-0.70)
	-0.14 (0.55-0.70)
	0.8103

	23565
	Concentration of Medium HDL Particles
	CMHDLP
	mmol/L
	-0.09 (0.61-0.71)
	-0.09 (0.61-0.72)
	0.8745

	23566
	Total Lipids in Medium HDL
	TLMHDL
	mmol/L
	-0.08 (0.61-0.71)
	-0.10 (0.62-0.71)
	0.8396

	23567
	Phospholipids in Medium HDL
	PMHDL
	mmol/L
	-0.08 (0.60-0.70)
	-0.09 (0.61-0.70)
	0.8224

	23568
	Cholesterol in Medium HDL
	CMHDL
	mmol/L
	-0.10 (0.62-0.72)
	-0.10 (0.61-0.71)
	0.9136

	23569
	Cholesteryl Esters in Medium HDL
	CEMHDL
	mmol/L
	-0.09 (0.62-0.72)
	-0.10 (0.62-0.71)
	0.9216

	23570
	Free Cholesterol in Medium HDL
	FCMHDL
	mmol/L
	-0.10 (0.60-0.71)
	-0.11 (0.59-0.71)
	0.8977

	23571
	Triglycerides in Medium HDL
	TGMHDL
	mmol/L
	-0.13 (0.55-0.69)
	-0.12 (0.55-0.68)
	0.7775

	23572
	Concentration of Small HDL Particles
	CSHDLP
	mmol/L
	-0.05 (0.61-0.67)
	-0.06 (0.61-0.67)
	0.7073

	23573
	Total Lipids in Small HDL
	TLSHDL
	mmol/L
	-0.06 (0.60-0.68)
	-0.07 (0.60-0.68)
	0.6347

	23574
	Phospholipids in Small HDL
	PSHDL
	mmol/L
	-0.08 (0.60-0.68)
	-0.09 (0.59-0.68)
	0.6445

	23575
	Cholesterol in Small HDL
	CSHDL
	mmol/L
	-0.05 (0.61-0.67)
	-0.07 (0.61-0.68)
	0.7372

	23576
	Cholesteryl Esters in Small HDL
	CESHDL
	mmol/L
	-0.04 (0.62-0.67)
	-0.06 (0.61-0.68)
	0.8124

	23577
	Free Cholesterol in Small HDL
	FCSHDL
	mmol/L
	-0.06 (0.61-0.67)
	-0.07 (0.60-0.68)
	0.6037

	23578
	Triglycerides in Small HDL
	TGSHDL
	mmol/L
	-0.10 (0.57-0.69)
	-0.10 (0.57-0.70)
	0.8952
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