Supplementary Table 1. Characteristics of subjects and the results of gut microbiota α-diversity indexes.
	
	PLWH in the AIDS stage 

(n = 114)
	PLWH in the non-AIDS stage 

(n = 203)
	P value

	Age
	46 (33, 55.25)*
	30 (24, 43)
	< 0.001

	Sex (male/female)
	82/32
	170/33
	0.012

	Sexual orientation (MSM/non-MSM)
	26/88
	121/82
	< 0.001

	BMI (kg/m2)
	20.615 (18.93, 22.36)
	21.11 (19.22, 23.77)
	0.06

	ART/non-ART
	12/102
	37/166
	0.069

	CD4+ T cell count 
	59.5 (16.5, 124.75)
	372 (281, 488)
	< 0.001

	α-diversity indexes
	
	
	

	Observed
	113.5 (71.25, 170.75)
	156 (121, 195)
	< 0.001

	Chao1
	114 (71.25, 170.75)
	156 (121, 195)
	< 0.001

	ACE
	113.71 (71.25, 170.75)
	156.24 (121, 195)
	< 0.001

	Shannon
	3.24 (2.51, 3.79)
	3.585 (3.1, 4.02)
	< 0.001

	Simpson
	0.92 (0.85, 0.95)
	0.94 (0.9, 0.96)
	< 0.001

	InvSimpson
	13.25 (6.52, 20.87)
	17.38 (10.35, 26.95)
	< 0.001

	Fisher
	14.55 (8.63, 23.81)
	20.54 (15.29, 26.58)
	< 0.001

	PD
	11.45 (8.62, 15.97)
	13.57 (11.68, 15.83)
	0.001


*The data are presented as the median (first quartile, third quartile).

Supplementary Table 2. All differential ASV features (LDA > 2, P < 0.05).
	ASV
	LDA
	P value

	ASV7
	3.893
	0.002

	ASV280
	3.794
	0.001

	ASV28
	3.734
	0.019

	ASV5
	3.706
	0.003

	ASV1
	3.682
	0.007

	ASV6
	3.679
	0.002

	ASV33
	3.673
	0.019

	ASV38
	3.569
	0.000

	ASV47
	3.540
	0.008

	ASV21
	3.514
	0.014

	ASV25
	3.402
	0.003

	ASV8
	3.353
	0.002

	ASV849
	3.342
	0.000

	ASV3
	3.319
	0.025

	ASV1069
	3.299
	0.000

	ASV22
	3.245
	0.006

	ASV37
	3.223
	0.007

	ASV13
	3.213
	0.003

	ASV30
	3.207
	0.000

	ASV32
	3.200
	0.000

	ASV86
	3.175
	0.013

	ASV68
	3.170
	0.031

	ASV108
	3.165
	0.000

	ASV41
	3.154
	0.000

	ASV87
	3.143
	0.015

	ASV97
	3.116
	0.033

	ASV374
	3.108
	0.012

	ASV26
	3.084
	0.037

	ASV102
	3.071
	0.030

	ASV160
	3.048
	0.020

	ASV167
	3.039
	0.032

	ASV65
	3.038
	0.013

	ASV80
	3.023
	0.015

	ASV103
	3.000
	0.010

	ASV90
	2.980
	0.028

	ASV131
	2.977
	0.029

	ASV125
	2.976
	0.009

	ASV299
	2.973
	0.024

	ASV351
	2.968
	0.039

	ASV14
	2.941
	0.040

	ASV11
	2.930
	0.018

	ASV222
	2.919
	0.019

	ASV54
	2.916
	0.004

	ASV23
	2.910
	0.015

	ASV146
	2.906
	0.033

	ASV77
	2.893
	0.001

	ASV192
	2.891
	0.030

	ASV31
	2.861
	0.005

	ASV60
	2.830
	0.009

	ASV190
	2.827
	0.032

	ASV51
	2.822
	0.017

	ASV116
	2.818
	0.000

	ASV434
	2.802
	0.014

	ASV225
	2.760
	0.030

	ASV73
	2.759
	0.001

	ASV324
	2.737
	0.020

	ASV323
	2.736
	0.019

	ASV89
	2.728
	0.006

	ASV59
	2.725
	0.031

	ASV187
	2.725
	0.040

	ASV218
	2.720
	0.014

	ASV207
	2.697
	0.008

	ASV252
	2.679
	0.001

	ASV407
	2.675
	0.035

	ASV93
	2.672
	0.000

	ASV117
	2.672
	0.001

	ASV163
	2.667
	0.001

	ASV305
	2.651
	0.008

	ASV112
	2.628
	0.006

	ASV106
	2.617
	0.001

	ASV221
	2.616
	0.048

	ASV147
	2.597
	0.019

	ASV165
	2.579
	0.009

	ASV404
	2.578
	0.019

	ASV56
	2.577
	0.002

	ASV100
	2.577
	0.004

	ASV245
	2.576
	0.035

	ASV321
	2.575
	0.001

	ASV418
	2.572
	0.019

	ASV119
	2.571
	0.025

	ASV552
	2.560
	0.033

	ASV92
	2.559
	0.022

	ASV182
	2.557
	0.035

	ASV315
	2.518
	0.050

	ASV81
	2.510
	0.020

	ASV352
	2.503
	0.022

	ASV379
	2.502
	0.016

	ASV171
	2.489
	0.003

	ASV151
	2.482
	0.027

	ASV111
	2.478
	0.029

	ASV476
	2.474
	0.019

	ASV70
	2.466
	0.008

	ASV390
	2.462
	0.015

	ASV956
	2.449
	0.001

	ASV259
	2.447
	0.001

	ASV290
	2.429
	0.022

	ASV94
	2.413
	0.007

	ASV777
	2.411
	0.019

	ASV162
	2.407
	0.001

	ASV327
	2.406
	0.013

	ASV152
	2.374
	0.010

	ASV105
	2.369
	0.024

	ASV477
	2.363
	0.032

	ASV203
	2.362
	0.014

	ASV443
	2.356
	0.000

	ASV1018
	2.340
	0.020

	ASV382
	2.331
	0.016

	ASV919
	2.321
	0.014

	ASV312
	2.320
	0.020

	ASV307
	2.316
	0.004

	ASV297
	2.303
	0.011

	ASV362
	2.289
	0.005

	ASV788
	2.274
	0.020

	ASV587
	2.269
	0.000

	ASV308
	2.268
	0.032

	ASV399
	2.237
	0.013

	ASV372
	2.235
	0.021

	ASV1020
	2.197
	0.022

	ASV489
	2.185
	0.014

	ASV458
	2.181
	0.007

	ASV591
	2.167
	0.022

	ASV435
	2.167
	0.000

	ASV238
	2.167
	0.002

	ASV628
	2.146
	0.012

	ASV829
	2.141
	0.019

	ASV168
	2.121
	0.018

	ASV285
	2.118
	0.019

	ASV1021
	2.118
	0.020

	ASV713
	2.117
	0.023

	ASV183
	2.110
	0.019

	ASV159
	2.108
	0.000

	ASV454
	2.095
	0.015

	ASV1075
	2.087
	0.046

	ASV1343
	2.079
	0.020

	ASV385
	2.069
	0.031

	ASV335
	2.066
	0.016

	ASV571
	2.060
	0.004

	ASV244
	2.044
	0.003

	ASV239
	2.033
	0.009

	ASV526
	2.017
	0.035

	ASV416
	2.006
	0.009


Supplementary Table 3. The classification performance of ML models.
	
	
	AUC
	Sensitivity
	Specificity
	Brier scores

	Differential ASV with LDA > 2 and P < 0.05 were used for modeling.
	SVM
	0.726 
	0.750 
	0.625 
	0.182 

	
	RF
	0.802 
	0.922 
	0.594 
	0.163 

	
	KNN
	0.719 
	0.813 
	0.563 
	0.238 

	
	LR
	0.578 
	0.594 
	0.563 
	0.417 

	
	NB
	0.777 
	0.875 
	0.563 
	0.381 

	
	DT
	0.743 
	0.891 
	0.531 
	0.174 

	
	NNET
	0.725 
	0.703 
	0.656 
	0.191 

	
	XGB
	0.743 
	0.797 
	0.625 
	0.192 

	
	SRC
	0.625 
	0.969 
	0.281 
	0.381 

	
	MDA
	Unable to model

	
	SADNN
	0.547 
	1.000 
	0.094 
	0.191 

	
	SDWD
	0.837 
	0.828 
	0.781 
	0.192 

	
	
	
	
	
	

	Differential ASV with LDA > 2.5 and P < 0.05 were used for modeling.
	SVM
	0.747 
	0.875 
	0.563 
	0.176 

	
	RF
	0.815 
	0.781 
	0.750 
	0.156 

	
	KNN
	0.750 
	0.953 
	0.500 
	0.199 

	
	LR
	0.648 
	0.672 
	0.625 
	0.375 

	
	NB
	0.782 
	0.797 
	0.719 
	0.489 

	
	DT
	0.625 
	0.969 
	0.281 
	0.196 

	
	NNET
	0.727 
	0.719 
	0.750 
	0.214 

	
	XGB
	0.769 
	0.672 
	0.781 
	0.172 

	
	SRC
	0.625 
	0.969 
	0.281 
	0.489 

	
	MDA
	Unable to model

	
	SADNN
	0.617 
	0.969 
	0.031 
	0.214 

	
	SDWD
	0.814 
	0.875 
	0.625 
	0.172 

	
	
	
	
	
	

	Differential ASV with LDA > 3 and P < 0.05 were used for modeling.
	SVM
	0.825 
	0.766 
	0.844 
	0.167 

	
	RF
	0.825 
	0.750 
	0.813 
	0.168 

	
	KNN
	0.761 
	0.625 
	0.844 
	0.218 

	
	LR
	0.854 
	0.813 
	0.813 
	0.160 

	
	NB
	0.782 
	0.750 
	0.781 
	0.448 

	
	DT
	0.785 
	0.750 
	0.719 
	0.176 

	
	NNET
	0.728 
	0.656 
	0.688 
	0.189 

	
	XGB
	0.811 
	0.797 
	0.719 
	0.168 

	
	SRC
	0.625 
	0.969 
	0.281 
	0.448 

	
	MDA
	0.773 
	0.688 
	0.844 
	0.176 

	
	SADNN
	0.516 
	0.781 
	0.250 
	0.189 

	
	SDWD
	0.826 
	0.719 
	0.844 
	0.168 

	
	
	
	
	
	

	Differential ASV with LDA > 3.5 and P < 0.05 were used for modeling.
	SVM
	0.744 
	0.719 
	0.750 
	0.209 

	
	RF
	0.768 
	0.797 
	0.688 
	0.186 

	
	KNN
	0.754 
	0.813 
	0.625 
	0.198 

	
	LR
	0.790 
	0.703 
	0.875 
	0.177 

	
	NB
	0.516 
	0.719 
	0.031 
	0.443 

	
	DT
	0.737 
	0.766 
	0.656 
	0.186 

	
	NNET
	0.767 
	0.859 
	0.563 
	0.184 

	
	XGB
	0.769 
	0.734 
	0.750 
	0.185 

	
	SRC
	0.523 
	0.828 
	0.219 
	0.443 

	
	MDA
	0.688 
	0.547 
	0.875 
	0.186 

	
	SADNN
	0.500 
	1.000 
	0.000 
	0.184 

	
	SDWD
	0.747 
	0.609 
	0.875 
	0.185 


Supplementary Table 4. Characteristic ASV1, ASV8, ASV30, ASV37, and ASV41 ccorresponding gene sequence.
	ASV
	Gene sequence
	BLAST results

	ASV1
	TGAGGAATATTGGTCAATGGGCGAGAGCCTGAACCAGCCAAGTAGCGTGAAGGATGACTGCCCTATGGGTTGTAAACTTCTTTTATAAAGGAATAAAGTCGGGTATGGATACCCGTTTGCATGTACTTTATGAATAAGGATCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGATCCGAGCGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGATGGATGTTTAAGTCAGTTGTGAAAGTTTGCGGCTCAACCGTAAAATTGCAGTTGATACTGGATATCTTGAGTGCAGTTGAGGCAGGCGGAATTCGTGGTGTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCGATTGCGAAGGCAGCCTGCTAAGCTGCAACTGACATTGAGGCTCGAAAGTGTGGGTATCAAACAGG
	Bacteroides sp.*

	ASV8
	TGGGGAATATTGGACAATGGACCAAAAGTCTGATCCAGCAATTCTGTGTGCACGATGAAGTTTTTCGGAATGTAAAGTGCTTTCAGTTGGGACGAAGTAAGTGACGGTACCAACAGAAGAAGCGACGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGTCGCAAGCGTTATCCGGATTTATTGGGCGTAAAGCGCGTCTAGGCGGTTTGGTAAGTCTGATGTGAAAATGCGGGGCTCAACTCCGTATTGCGTTGGAAACTGCCAAACTAGAGTACTGGAGAGGTGGGCGGAACTACAAGTGTAGAGGTGAAATTCGTAGATATTTGTAGGAATGCCGATGGGGAAGCCAGCCCACTGGACAGATACTGACGCTAAAGCGCGAAAGCGTGGGTAGCAAACAGG
	Fusobacterium sp.

	ASV30
	TGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCGACGCCGCGTGAGCGAAGAAGTATTTCGGTATGTAAAGCTCTATCAGCAGGGAAGAAGAAATGACGGTACCTGACTAAGAAGCACCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGTGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAGCGCAGGCGGAAGGCTAAGTCTGATGTGAAAGCCCGGGGCTCAACCCCGGTACTGCATTGGAAACTGGTCATCTAGAGTGTCGGAGGGGTAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGACGATAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGG
	Roseburia sp.

	ASV37
	TGAGGAATATTGGTCAATGGGCGCAGGCCTGAACCAGCCAAGTAGCGTGAAGGATGACTGCCCTATGGGTTGTAAACTTCTTTTATAAAGGAATAAAGTCGGGTATGTATACCCGTTTGCATGTACTTTATGAATAAGGATCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGATCCGAGCGTTATCCGGATTTATTGGGTTTAAAGGGAGCGTAGATGGATGTTTAAGTCAGTTGTGAAAGTTTGCGGCTCAACCGTAAAATTGCAGTTGATACTGGATATCTTGAGTGCAGTTGAGGCAGGCGGAATTCGTGGTGTAGCGGTGAAATGCTTAGATATCACGAAGAACTCCGATTGCGAAGGCAGCCTGCTAAGCTGCAACTGACATTGAGGCTCGAAAGTGTGGGTATCAAACAGG
	Bacteroides sp.

	ASV41
	TGGGGAATATTGCACAATGGAGGAAACTCTGATGCAGCGACGCCGCGTGAGTGAAGAAGTAGTTCGCTATGTAAAGCTCTATCAGCAGGGAAGATAGTGACGGTACCTGACTAAGAAGCTCCGGCTAAATACGTGCCAGCAGCCGCGGTAATACGTATGGAGCAAGCGTTATCCGGATTTACTGGGTGTAAAGGGAGTGTAGGTGGCCAGGCAAGTCAGAAGTGAAAGCCCGGGGCTCAACCCCGGGACTGCTTTTGAAACTGCAGGGCTAGAGTGCAGGAGGGGCAAGTGGAATTCCTAGTGTAGCGGTGAAATGCGTAGATATTAGGAGGAACACCAGTGGCGAAGGCGGCTTGCTGGACTGTAACTGACACTGAGGCTCGAAAGCGTGGGGAGCAAACAGG
	Lactobacillus sp.


*Bacteria at an uncertain species classification level.

Supplementary Table 5. Information of matched subjects.
	
	PLWH in the AIDS stage (n= 40)
	PLWH in the non-AIDS stage (n= 40)
	P value

	Age
	47 (33, 55)
	43 (32.25, 54)
	0.576

	Sex (male/female)
	27/13
	28/12
	0.809

	Sexual orientation (MSM/non-MSM)
	4/36
	10/30
	0.077

	BMI
	20.43 (19.38, 23.02)
	22.25 (20.26, 23.93)
	0.052

	ART/non-ART
	0/40
	4/36
	0.116

	CD4+ T cell count
	45.5 (13, 103.25)
	369.5 (301.75, 460.75)
	< 0.001

	CD3+CD4+CD38+ T cell (%)
	67.79 (58.31, 75.15)
	56.73 (44.84, 66.23)
	0.007

	CD3+CD4+HLA-DR+ T cell (%)
	18.32 (7.93, 28.07)
	8.47 (5.23, 12.06)
	< 0.001

	CD3+CD4+CD38+HLA-DR+ T cell (%) 
	12.59 (5.78, 22.9)
	5.18 (2.72, 10.19)
	< 0.001

	IgG (GMU/ml)
	186.135 (108.35, 285.91)
	184.46 (133.96,454.58)
	0.456

	IgM (MMU/ml)
	29.83 (16.66, 60.51)
	62.02 (28.25, 89.77) 
	0.005

	sCD14 (pg/ml)
	2553627 (2300996, 3447523)
	2087097 (1548191, 2561991)
	0.001


Supplementary Table 6. All differential gut metabolites (LDA > 2, P < 0.05).
	Metabolites
	LDA
	P value

	Spermidine
	3.873 
	0.006 

	Prephenate
	3.655 
	0.002 

	Gentamicin C1a
	3.531 
	0.000 

	Hypoxanthine
	3.215 
	0.035 

	Dethiobiotin
	2.821 
	0.034 

	Mesobilirubinogen
	2.805 
	0.026 

	Subaphylline
	2.802 
	0.038 

	4-Hydroxyphenylpyruvic acid
	2.742 
	0.017 

	Xanthine
	2.714 
	0.014 

	Thiamine
	2.677 
	0.006 

	p-Aminobenzoic acid
	2.674 
	0.001 

	gamma-Glutamylalanine
	2.473 
	0.003 

	beta-Alanyl-L-lysine
	2.403 
	0.021 

	Theophylline
	2.170 
	0.034 

	Capsaicin
	2.168 
	0.002 

	N-Acetylmuramate
	2.133 
	0.006 

	Carnosine
	2.111 
	0.023 

	Saccharopine
	2.069 
	0.012 


Supplementary Table 7. All differential KEGG functional pathways (LDA > 2, P < 0.05).
	KEGG functional pathways
	LDA
	P value

	Transporters [BR:ko02000]
	3.473
	0.024

	ABC transporters [PATH:ko02010]
	3.115
	0.019

	Two-component system [PATH:ko02020]
	2.916
	0.004

	Ribosome [PATH:ko03010]
	2.862
	0.002

	Ribosome [BR:ko03011]
	2.862
	0.002

	Transfer RNA biogenesis [BR:ko03016]
	2.840
	0.000

	Prokaryotic defense system [BR:ko02048]
	2.769
	0.002

	DNA repair and recombination proteins [BR:ko03400]
	2.678
	0.005

	Transcription machinery [BR:ko03021]
	2.653
	0.000

	Chromosome and associated proteins [BR:ko03036]
	2.648
	0.000

	Cell growth
	2.637
	0.018

	Ribosome biogenesis [BR:ko03009]
	2.616
	0.005

	Alanine
	2.566
	0.028

	aspartate and glutamate metabolism [PATH:ko00250]
	2.566
	0.028

	Peptidases and inhibitors [BR:ko01002]
	2.522
	0.000

	Pyrimidine metabolism [PATH:ko00240]
	2.520
	0.001

	Mitochondrial biogenesis [BR:ko03029]
	2.505
	0.004

	Homologous recombination [PATH:ko03440]
	2.494
	0.001

	leucine and isoleucine degradation [PATH:ko00280]
	2.477
	0.000

	Two-component system [BR:ko02022]
	2.466
	0.023

	Tryptophan metabolism [PATH:ko00380]
	2.465
	0.000

	Aminoacyl-tRNA biosynthesis [PATH:ko00970]
	2.460
	0.006

	DNA replication proteins [BR:ko03032]
	2.451
	0.018

	Cytoskeleton proteins [BR:ko04812]
	2.437
	0.000

	Chaperones and folding catalysts [BR:ko03110]
	2.405
	0.015

	Peptidoglycan biosynthesis and degradation proteins [BR:ko01011]
	2.404
	0.002

	Peptidoglycan biosynthesis [PATH:ko00550]
	2.402
	0.010

	Amino acid related enzymes [BR:ko01007]
	2.381
	0.003

	Ascorbate and aldarate metabolism [PATH:ko00053]
	2.332
	0.000

	Valine
	2.315
	0.036

	Thiamine metabolism [PATH:ko00730]
	2.305
	0.001

	One carbon pool by folate [PATH:ko00670]
	2.292
	0.019

	Others
	2.274
	0.011

	Pentose phosphate pathway [PATH:ko00030]
	2.271
	0.017

	Mismatch repair [PATH:ko03430]
	2.268
	0.009

	Lysine biosynthesis [PATH:ko00300]
	2.254
	0.010

	Ubiquinone and other terpenoid-quinone biosynthesis [PATH:ko00130]
	2.252
	0.021

	Benzoate degradation [PATH:ko00362]
	2.227
	0.024

	Photosynthesis [PATH:ko00195]
	2.223
	0.004

	Antimicrobial resistance genes [BR:ko01504]
	2.202
	0.047

	Photosynthesis proteins [BR:ko00194]
	2.200
	0.004

	Translation factors [BR:ko03012]
	2.199
	0.002

	Lysine degradation [PATH:ko00310]
	2.194
	0.022

	Cell cycle - Caulobacter [PATH:ko04112]
	2.186
	0.005

	Methane metabolism [PATH:ko00680]
	2.150
	0.003

	Phenylalanine
	2.145
	0.038

	tyrosine and tryptophan biosynthesis [PATH:ko00400]
	2.145
	0.038

	Terpenoid backbone biosynthesis [PATH:ko00900]
	2.132
	0.007

	Messenger RNA biogenesis [BR:ko03019]
	2.105
	0.019

	DNA replication [PATH:ko03030]
	2.101
	0.010

	Glycerolipid metabolism [PATH:ko00561]
	2.101
	0.028

	Pyruvate metabolism [PATH:ko00620]
	2.067
	0.020

	Purine metabolism [PATH:ko00230]
	2.054
	0.033

	Nicotinate and nicotinamide metabolism [PATH:ko00760]
	2.036
	0.004

	Vancomycin resistance [PATH:ko01502]
	2.019
	0.006


Supplementary Table 8. The correlation results of key bacteria in the models with gut metabolites, KEGG functional pathways, and immune indices. 
	
	
	
	ASV1
	ASV8
	ASV30
	ASV37
	ASV41

	Gut metabolites
	Spermidine
	ρ
	-0.063 
	0.157 
	0.229 
	0.002 
	0.285 

	
	
	P value
	0.576 
	0.165 
	0.041 
	0.985 
	0.010 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Prephenate
	ρ
	0.028 
	-0.059 
	0.152 
	-0.056 
	0.116 

	
	
	P value
	0.802 
	0.602 
	0.177 
	0.622 
	0.307 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Gentamicin C1a
	ρ
	-0.018 
	-0.342 
	-0.173 
	-0.046 
	-0.215 

	
	
	P value
	0.877 
	0.002 
	0.126 
	0.684 
	0.056 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Hypoxanthine
	ρ
	0.058 
	0.236 
	0.267 
	0.008 
	0.226 

	
	
	P value
	0.612 
	0.035 
	0.017 
	0.941 
	0.044 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Dethiobiotin
	ρ
	-0.191 
	-0.050 
	0.087 
	-0.217 
	-0.014 

	
	
	P value
	0.090 
	0.657 
	0.443 
	0.054 
	0.901 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Mesobilirubinogen
	ρ
	0.146 
	0.163 
	0.291 
	-0.142 
	0.286 

	
	
	P value
	0.196 
	0.148 
	0.009 
	0.208 
	0.010 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Subaphylline
	ρ
	0.152 
	0.103 
	0.200 
	0.024 
	0.195 

	
	
	P value
	0.179 
	0.365 
	0.075 
	0.834 
	0.083 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	4-Hydroxyphenylpyruvic acid
	ρ
	0.342 
	0.368 
	0.350 
	0.257 
	0.302 

	
	
	P value
	0.002 
	0.001 
	0.001 
	0.021 
	0.006 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Xanthine
	ρ
	0.110 
	0.126 
	0.323 
	-0.115 
	0.301 

	
	
	P value
	0.330 
	0.264 
	0.004 
	0.310 
	0.007 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Thiamine
	ρ
	0.079 
	0.151 
	0.184 
	-0.132 
	0.279 

	
	
	P value
	0.484 
	0.181 
	0.102 
	0.242 
	0.012 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	p-Aminobenzoic acid
	ρ
	0.028 
	0.158 
	0.333 
	0.151 
	0.251 

	
	
	P value
	0.808 
	0.161 
	0.003 
	0.182 
	0.025 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	gamma-Glutamylalanine
	ρ
	-0.012 
	0.160 
	0.289 
	-0.001 
	0.206 

	
	
	P value
	0.919 
	0.157 
	0.009 
	0.993 
	0.067 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	beta-Alanyl-L-lysine
	ρ
	0.080 
	-0.002 
	0.050 
	-0.057 
	0.017 

	
	
	P value
	0.483 
	0.988 
	0.657 
	0.617 
	0.884 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Theophylline
	ρ
	-0.088 
	-0.211 
	-0.191 
	-0.085 
	-0.203 

	
	
	P value
	0.436 
	0.061 
	0.090 
	0.455 
	0.071 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Capsaicin
	ρ
	0.085 
	0.143 
	0.309 
	-0.059 
	0.272 

	
	
	P value
	0.455 
	0.205 
	0.005 
	0.601 
	0.015 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	N-Acetylmuramate
	ρ
	0.087 
	0.237 
	0.428 
	-0.050 
	0.381 

	
	
	P value
	0.442 
	0.034 
	0.000 
	0.662 
	0.000 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Carnosine
	ρ
	0.079 
	0.072 
	0.148 
	0.075 
	0.090 

	
	
	P value
	0.488 
	0.528 
	0.191 
	0.509 
	0.429 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Saccharopine
	ρ
	0.178 
	0.081 
	0.251 
	0.070 
	0.217 

	
	
	P value
	0.115 
	0.473 
	0.025 
	0.539 
	0.053 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	
	
	
	
	
	
	

	KEGG functional pathways
	Transporters [BR:ko02000]
	ρ
	0.325 
	0.077 
	-0.068 
	0.144 
	-0.196 

	
	
	P value
	0.003 
	0.497 
	0.551 
	0.201 
	0.081 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	ABC transporters [PATH:ko02010]
	ρ
	0.293 
	0.062 
	-0.020 
	0.102 
	-0.136 

	
	
	P value
	0.008 
	0.583 
	0.858 
	0.366 
	0.229 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Two-component system [PATH:ko02020]
	ρ
	0.276 
	0.045 
	-0.060 
	0.154 
	-0.196 

	
	
	P value
	0.013 
	0.690 
	0.596 
	0.172 
	0.081 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Ribosome [PATH:ko03010]
	ρ
	0.474 
	0.315 
	0.134 
	0.260 
	0.004 

	
	
	P value
	0.000 
	0.004 
	0.237 
	0.020 
	0.974 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Ribosome [BR:ko03011]
	ρ
	0.474 
	0.315 
	0.134 
	0.260 
	0.004 

	
	
	P value
	0.000 
	0.004 
	0.237 
	0.020 
	0.974 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Transfer RNA biogenesis [BR:ko03016]
	ρ
	0.460 
	0.295 
	0.063 
	0.260 
	-0.053 

	
	
	P value
	0.000 
	0.008 
	0.580 
	0.020 
	0.642 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Prokaryotic defense system [BR:ko02048]
	ρ
	0.507 
	0.159 
	0.090 
	0.305 
	-0.010 

	
	
	P value
	0.000 
	0.160 
	0.428 
	0.006 
	0.927 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	DNA repair and recombination proteins [BR:ko03400]
	ρ
	0.449 
	0.247 
	0.047 
	0.244 
	-0.064 

	
	
	P value
	0.000 
	0.027 
	0.680 
	0.029 
	0.571 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Transcription machinery [BR:ko03021]
	ρ
	0.537 
	0.336 
	0.147 
	0.303 
	0.030 

	
	
	P value
	0.000 
	0.002 
	0.194 
	0.006 
	0.793 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Chromosome and associated proteins [BR:ko03036]
	ρ
	0.441 
	0.264 
	0.029 
	0.255 
	-0.069 

	
	
	P value
	0.000 
	0.018 
	0.798 
	0.023 
	0.541 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Cell growth
	ρ
	0.414 
	0.327 
	0.339 
	0.142 
	0.224 

	
	
	P value
	0.000 
	0.003 
	0.002 
	0.209 
	0.046 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Ribosome biogenesis [BR:ko03009]
	ρ
	0.462 
	0.290 
	0.094 
	0.251 
	-0.038 

	
	
	P value
	0.000 
	0.009 
	0.408 
	0.025 
	0.737 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Alanine
	ρ
	0.482 
	0.221 
	0.016 
	0.286 
	-0.082 

	
	
	P value
	0.000 
	0.048 
	0.889 
	0.010 
	0.472 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	aspartate and glutamate metabolism [PATH:ko00250]
	ρ
	0.482 
	0.221 
	0.016 
	0.286 
	-0.082 

	
	
	P value
	0.000 
	0.048 
	0.889 
	0.010 
	0.472 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Peptidases and inhibitors [BR:ko01002]
	ρ
	0.426 
	0.187 
	-0.022 
	0.229 
	-0.113 

	
	
	P value
	0.000 
	0.097 
	0.847 
	0.041 
	0.316 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Pyrimidine metabolism [PATH:ko00240]
	ρ
	0.473 
	0.276 
	0.042 
	0.260 
	-0.044 

	
	
	P value
	0.000 
	0.013 
	0.709 
	0.020 
	0.699 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Mitochondrial biogenesis [BR:ko03029]
	ρ
	0.479 
	0.306 
	0.109 
	0.270 
	-0.020 

	
	
	P value
	0.000 
	0.006 
	0.335 
	0.016 
	0.863 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Homologous recombination [PATH:ko03440]
	ρ
	0.486 
	0.281 
	0.087 
	0.289 
	-0.024 

	
	
	P value
	0.000 
	0.011 
	0.440 
	0.009 
	0.832 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	leucine and isoleucine degradation [PATH:ko00280]
	ρ
	0.193 
	-0.017 
	-0.147 
	0.140 
	-0.265 

	
	
	P value
	0.086 
	0.884 
	0.192 
	0.217 
	0.018 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Two-component system [BR:ko02022]
	ρ
	0.295 
	0.040 
	-0.086 
	0.158 
	-0.217 

	
	
	P value
	0.008 
	0.724 
	0.446 
	0.161 
	0.054 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Tryptophan metabolism [PATH:ko00380]
	ρ
	0.085 
	-0.092 
	-0.141 
	0.125 
	-0.273 

	
	
	P value
	0.454 
	0.418 
	0.213 
	0.270 
	0.014 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Aminoacyl-tRNA biosynthesis [PATH:ko00970]
	ρ
	0.476 
	0.311 
	0.134 
	0.256 
	-0.014 

	
	
	P value
	0.000 
	0.005 
	0.235 
	0.022 
	0.904 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	DNA replication proteins [BR:ko03032]
	ρ
	0.477 
	0.249 
	0.055 
	0.255 
	-0.036 

	
	
	P value
	0.000 
	0.026 
	0.628 
	0.022 
	0.750 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Cytoskeleton proteins [BR:ko04812]
	ρ
	0.574 
	0.340 
	0.198 
	0.301 
	0.084 

	
	
	P value
	0.000 
	0.002 
	0.079 
	0.007 
	0.461 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Chaperones and folding catalysts [BR:ko03110]
	ρ
	0.438 
	0.229 
	-0.026 
	0.273 
	-0.081 

	
	
	P value
	0.000 
	0.041 
	0.820 
	0.014 
	0.474 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Peptidoglycan biosynthesis and degradation proteins [BR:ko01011]
	ρ
	0.452 
	0.248 
	0.055 
	0.237 
	-0.064 

	
	
	P value
	0.000 
	0.026 
	0.626 
	0.034 
	0.573 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Peptidoglycan biosynthesis [PATH:ko00550]
	ρ
	0.498 
	0.316 
	0.140 
	0.237 
	0.024 

	
	
	P value
	0.000 
	0.004 
	0.215 
	0.034 
	0.832 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Amino acid related enzymes [BR:ko01007]
	ρ
	0.430 
	0.236 
	0.030 
	0.233 
	-0.080 

	
	
	P value
	0.000 
	0.035 
	0.793 
	0.038 
	0.482 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Ascorbate and aldarate metabolism [PATH:ko00053]
	ρ
	0.124 
	-0.109 
	-0.239 
	0.080 
	-0.287 

	
	
	P value
	0.274 
	0.335 
	0.033 
	0.482 
	0.010 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Valine
	ρ
	0.328 
	0.094 
	-0.038 
	0.166 
	-0.163 

	
	
	P value
	0.003 
	0.408 
	0.740 
	0.140 
	0.149 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Thiamine metabolism [PATH:ko00730]
	ρ
	0.497 
	0.266 
	0.075 
	0.265 
	-0.064 

	
	
	P value
	0.000 
	0.017 
	0.506 
	0.018 
	0.575 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	One carbon pool by folate [PATH:ko00670]
	ρ
	0.460 
	0.257 
	0.031 
	0.278 
	-0.072 

	
	
	P value
	0.000 
	0.021 
	0.784 
	0.012 
	0.525 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Others
	ρ
	0.219 
	-0.022 
	-0.106 
	0.152 
	-0.198 

	
	
	P value
	0.051 
	0.847 
	0.349 
	0.179 
	0.079 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Pentose phosphate pathway [PATH:ko00030]
	ρ
	0.353 
	0.113 
	-0.085 
	0.133 
	-0.184 

	
	
	P value
	0.001 
	0.317 
	0.454 
	0.240 
	0.102 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Mismatch repair [PATH:ko03430]
	ρ
	0.463 
	0.277 
	0.064 
	0.271 
	-0.061 

	
	
	P value
	0.000 
	0.013 
	0.575 
	0.015 
	0.593 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Lysine biosynthesis [PATH:ko00300]
	ρ
	0.504 
	0.288 
	0.095 
	0.264 
	-0.031 

	
	
	P value
	0.000 
	0.010 
	0.402 
	0.018 
	0.785 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Ubiquinone and other terpenoid-quinone biosynthesis [PATH:ko00130]
	ρ
	0.139 
	0.034 
	-0.119 
	0.113 
	-0.108 

	
	
	P value
	0.219 
	0.765 
	0.295 
	0.318 
	0.338 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Benzoate degradation [PATH:ko00362]
	ρ
	0.113 
	-0.094 
	-0.030 
	0.110 
	-0.162 

	
	
	P value
	0.316 
	0.409 
	0.792 
	0.333 
	0.151 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Photosynthesis [PATH:ko00195]
	ρ
	0.521 
	0.366 
	0.197 
	0.242 
	0.104 

	
	
	P value
	0.000 
	0.001 
	0.079 
	0.030 
	0.359 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Antimicrobial resistance genes [BR:ko01504]
	ρ
	0.306 
	0.012 
	-0.229 
	0.199 
	-0.272 

	
	
	P value
	0.006 
	0.914 
	0.041 
	0.076 
	0.015 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Photosynthesis proteins [BR:ko00194]
	ρ
	0.517 
	0.358 
	0.185 
	0.240 
	0.093 

	
	
	P value
	0.000 
	0.001 
	0.101 
	0.032 
	0.411 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Translation factors [BR:ko03012]
	ρ
	0.465 
	0.274 
	0.071 
	0.248 
	-0.037 

	
	
	P value
	0.000 
	0.014 
	0.532 
	0.027 
	0.742 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Lysine degradation [PATH:ko00310]
	ρ
	0.214 
	0.089 
	-0.125 
	0.170 
	-0.245 

	
	
	P value
	0.057 
	0.434 
	0.271 
	0.131 
	0.029 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Cell cycle - Caulobacter [PATH:ko04112]
	ρ
	0.485 
	0.307 
	0.112 
	0.274 
	-0.015 

	
	
	P value
	0.000 
	0.006 
	0.321 
	0.014 
	0.896 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Methane metabolism [PATH:ko00680]
	ρ
	0.457 
	0.191 
	0.005 
	0.289 
	-0.123 

	
	
	P value
	0.000 
	0.089 
	0.968 
	0.009 
	0.277 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Phenylalanine
	ρ
	0.437 
	0.240 
	0.074 
	0.203 
	-0.016 

	
	
	P value
	0.000 
	0.032 
	0.517 
	0.070 
	0.886 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	tyrosine and tryptophan biosynthesis [PATH:ko00400]
	ρ
	0.437 
	0.240 
	0.074 
	0.203 
	-0.016 

	
	
	P value
	0.000 
	0.032 
	0.517 
	0.070 
	0.886 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Terpenoid backbone biosynthesis [PATH:ko00900]
	ρ
	0.460 
	0.302 
	0.114 
	0.248 
	-0.013 

	
	
	P value
	0.000 
	0.006 
	0.314 
	0.027 
	0.907 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Messenger RNA biogenesis [BR:ko03019]
	ρ
	0.458 
	0.252 
	0.037 
	0.249 
	-0.073 

	
	
	P value
	0.000 
	0.024 
	0.743 
	0.026 
	0.521 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	DNA replication [PATH:ko03030]
	ρ
	0.463 
	0.276 
	0.063 
	0.273 
	-0.049 

	
	
	P value
	0.000 
	0.013 
	0.580 
	0.014 
	0.668 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Glycerolipid metabolism [PATH:ko00561]
	ρ
	0.313 
	0.095 
	-0.030 
	0.098 
	-0.143 

	
	
	P value
	0.005 
	0.401 
	0.794 
	0.386 
	0.207 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Pyruvate metabolism [PATH:ko00620]
	ρ
	0.355 
	0.151 
	-0.044 
	0.219 
	-0.174 

	
	
	P value
	0.001 
	0.182 
	0.701 
	0.051 
	0.122 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Purine metabolism [PATH:ko00230]
	ρ
	0.405 
	0.207 
	-0.015 
	0.220 
	-0.105 

	
	
	P value
	0.000 
	0.065 
	0.892 
	0.050 
	0.353 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Nicotinate and nicotinamide metabolism [PATH:ko00760]
	ρ
	0.411 
	0.227 
	-0.014 
	0.251 
	-0.086 

	
	
	P value
	0.000 
	0.043 
	0.901 
	0.024 
	0.446 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	Vancomycin resistance [PATH:ko01502]
	ρ
	0.522 
	0.321 
	0.148 
	0.274 
	0.021 

	
	
	P value
	0.000 
	0.004 
	0.191 
	0.014 
	0.856 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	
	
	
	
	
	
	

	Immune indices
	CD4+ T cell count
	ρ
	0.316 
	0.340 
	0.342 
	0.159 
	0.321 

	
	
	P value
	0.004 
	0.002 
	0.002 
	0.159 
	0.004 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	CD3+CD4+CD38+ T cells (%)
	ρ
	-0.076 
	0.073 
	-0.081 
	0.070 
	-0.111 

	
	
	P value
	0.504 
	0.521 
	0.473 
	0.534 
	0.325 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	CD3+CD4+HLA-DR+ T cells (%)
	ρ
	-0.244 
	-0.118 
	-0.117 
	-0.015 
	-0.388 

	
	
	P value
	0.029 
	0.298 
	0.302 
	0.892 
	0.000 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	CD3+CD4+CD38+HLA-DR+ T cells (%)
	ρ
	-0.263 
	-0.093 
	-0.137 
	-0.022 
	-0.348 

	
	
	P value
	0.019 
	0.412 
	0.226 
	0.848 
	0.002 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	IgG
	ρ
	-0.025 
	0.140 
	-0.064 
	0.100 
	0.183 

	
	
	P value
	0.829 
	0.215 
	0.573 
	0.377 
	0.104 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	IgM
	ρ
	0.111 
	0.327 
	0.160 
	0.188 
	0.297 

	
	
	P value
	0.327 
	0.003 
	0.157 
	0.094 
	0.008 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 

	
	sCD14
	ρ
	-0.395 
	-0.258 
	-0.124 
	-0.227 
	-0.273 

	
	
	P value
	0.000 
	0.021 
	0.275 
	0.043 
	0.014 

	
	
	N
	80.000 
	80.000 
	80.000 
	80.000 
	80.000 


