[bookmark: _GoBack]Supplementary Table 1. The effect of metabolites in the gut microbial metabolite library on CD4+ T cell Trim21 mRNA expression. 
	Name
	Relative Trim21 mRNA (mean ± SD)

	Melatonin
	1.212 ± 0.073

	Chenodeoxycholic Acid
	1.133 ± 0.552

	Vitamin B12
	0.927 ± 0.130

	Dextrose
	1.362 ± 0.192

	3-Indolebutyric acid (IBA)
	1.379 ± 0.192

	Hyodeoxycholic acid (HDCA)
	0.968 ± 0.097

	L-(+)-Rhamnose Monohydrate
	1.134 ± 0.267

	Phloretin
	0.922 ± 0.199

	Shikimic Acid
	0.880 ± 0.065

	D-Mannitol
	0.577 ± 0.057

	Pyridoxine HCl
	1.409 ± 0.731

	Biotin (Vitamin B7)
	1.247 ± 0.640

	Sodium salicylate
	0.789 ± 0.192

	Tryptamine
	0.895 ± 0.255

	Syringic acid
	0.852 ± 0.192

	Spermidine trihydrochloride
	0.710 ± 0.104

	Tauroursodeoxycholic Acid (TUDCA)
	0.581 ± 0.012

	Cinnamic acid
	0.546 ± 0.008

	Urea
	1.016 ± 0.041

	Cholic acid
	1.246 ± 0.159

	4-Hydroxybenzoic acid
	1.078 ± 0.097

	Betaine
	0.949 ± 0.082

	Tyrosol
	0.964 ± 0.132

	Succinic acid
	0.821 ± 0.033

	Phloretic acid
	0.794 ± 0.162

	Gentisic acid
	1.084 ± 0.095

	Hydroxytyrosol
	0.991 ± 0.057

	Hydroxytyrosol Acetate
	0.836 ± 0.153

	Allantoin
	1.458 ± 0.236

	Taurochenodeoxycholic acid
	2.063 ± 0.616

	Pyrogallol
	1.532 ± 0.318

	L-Rhamnose monohydrate
	1.432 ± 0.055

	Protocatechuic acid
	1.358 ± 0.319

	Pyridoxine
	0.977 ± 0.554

	D-(+)-Trehalose dihydrate
	1.303 ± 0.448

	Methyl Cholate
	1.332 ± 0.171

	Lithocholic acid
	0.832 ± 0.202

	Benzoic Acid
	0.987 ± 0.215

	Serotonin HCl
	1.076 ± 0.081

	4-Aminobenzoic acid
	1.029 ± 0.025

	Salicylic acid
	1.002 ± 0.110

	Gallic acid
	0.992 ± 0.152

	Deoxycholic acid
	1.123 ± 0.100

	Vitamin K1
	1.015 ± 0.184

	p-Coumaric Acid
	1.42 ± 0.317

	L-α-Phosphatidylcholine
	0.717 ± 0.149

	Indole-3-acetic acid
	1.183 ± 0.732

	3-Indolepropionic acid
	0.965 ± 0.240

	4-Hydroxyphenylacetic acid
	0.910 ± 0.264

	Glycocholic acid
	0.782 ± 0.228

	Skatole
	0.786 ± 0.051

	Vitamin K2
	0.570 ± 0.007

	Taurocholic acid sodium salt hydrate
	0.602 ± 0.095

	Vanillic acid
	0.734 ± 0.567

	2-Phenylethylamine hydrochloride
	1.273 ± 0.267

	2-Phenylethylamine
	1.216 ± 0.139

	Sodium cholate
	1.114 ± 0.044

	Hippuric acid
	1.119 ± 0.049

	3,4-Dihydroxyphenylacetic acid
	0.976 ± 0.133

	Homovanillic acid
	1.018 ± 0.044

	Stearic acid
	0.886 ± 0.331

	DL-Norepinephrine hydrochloride
	1.069 ± 0.115

	Glycochenodeoxycholic acid
	1.103 ± 0.146

	2,3-Butanediol (mixture of isomers)
	1.077 ± 0.243

	Trimethylamine N-oxide dihydrate
	0.808 ± 0.154

	3-Indoleacetonitrile
	0.619 ± 0.017

	(S)-Leucic acid
	1.074 ± 0.310

	3-Oxopentanedioic acid
	4.802 ± 2.329

	Phenyl-ac-Gly-OH
	1.129 ± 0.371

	3-(3-Hydroxyphenyl)propionic Acid
	 0.672 ± 0.111

	Phenylacetylglutamine
	0.890 ± 0.329

	5-Hydroxymethyl-2-furancarboxylic acid
	0.745 ± 0.144

	Glycodeoxycholic acid sodium salt
	6.865 ± 0.923

	cis,cis-Muconic acid
	1.980 ± 0.215

	5-Phenylvaleric Acid
	1.590 ± 0.106

	trans-3-Indoleacrylic acid
	2.632 ± 0.485

	D-Arabitol
	1.514 ± 0.285

	2-Oxo-3-phenylpropanoic acid
	1.163 ± 0.109

	Glycoursodeoxycholic acid
	1.474 ± 0.100

	3-Methyl-2-oxobutanoic acid
	1.433 ± 0.086

	2-Hydroxyphenylacetic acid
	3.427 ± 0.099

	L-Gulose
	0.341 ± 0.002

	N-(5-Aminopentyl) acetamide
	0.264 ± 0.006

	Dimethylamine hydrochloride
	0.606 ± 0.097

	Allyl Methyl Sulfide
	0.304 ± 0.095

	Methylamine hydrochloride
	0.336 ± 0.049

	Tartaric acid
	1.604 ± 0.315

	2-Ketoglutaric acid
	0.437 ± 0.096

	L-Lactic acid
	2.721 ± 0.232

	Hydrocinnamic acid
	1.129 ± 0.096

	Glycolic acid
	0.509 ± 0.021

	6-Hydroxynicotinic acid
	1.469 ± 0.036

	Tricarballylic acid
	1.227 ± 0.110

	3-Methylbutanoic acid
	1.157 ± 0.090

	Dimethyl Trisulfide
	0.994 ± 0.095

	2,5-Furandicarboxylic acid
	1.578 ± 0.948

	2-Phenylpropionic acid
	1.229 ± 0.338

	D-3-Phenyllactic acid
	1.062 ± 0.070

	3,4-Dihydroxyhydrocinnamic acid
	1.197 ± 0.141

	Glycochenodeoxycholic acid sodium salt
	1.027 ± 0.052

	1,5-Diaminopentane dihydrochloride
	1.123 ± 0.096

	Sodium Tauroursodeoxycholate (TUDC)
	1.038 ± 0.082

	D-(+)-Trehalose Anhydrous
	2.199 ± 0.674

	Homogentisic Acid
	1.797 ± 0.178

	Oxalic acid
	1.886 ± 0.181

	(−)-Norepinephrine
	1.474 ± 0.243

	DL-Tartaric acid
	1.474 ± 0.168

	Deoxycholic acid sodium salt
	1.341 ± 0.324

	D-(-)-Tartaric acid
	2.933 ± 0.467

	Pyruvic acid
	2.131 ± 0.185

	Glutaric acid
	5.847 ± 3.644

	(R)-3-Hydroxybutanoic acid
	1.158 ± 0.445

	N-Methylnicotinamide
	0.819 ± 0.056

	2-Hydroxycaproic acid
	1.604 ± 0.181

	Sodium 2-(1H-indol-3-yl)acetate
	0.856 ± 0.128

	N-Formyl-L-methionine
	1.453 ± 0.175

	(2R,3R)-(-)-2,3-Butanediol
	1.033 ± 0.111

	Serotonin creatinine sulfate monohydrate
	1.209 ± 0.166

	3-Hydroxyphenylacetic acid
	1.167 ± 0.146

	N-Acetyl-D-mannosamine
	0.937 ± 0.115

	Indole
	55.300 ± 3.626

	3-Hydroxybenzoic acid
	1.463 ± 0.387

	4-Hydroxyphenylpyruvic acid
	1.393 ± 0.349

	Spermidine
	0.634 ± 0.118

	Thiamine monochloride
	1.424 ± 0.318

	Thiamine nitrate
	1.063 ± 0.436

	Sodium tauroglycocholate
	3.433 ± 0.166

	Ursodeoxycholic acid sodium
	0.846 ± 0.236

	Creatinine
	5.102 ± 2.981

	Thiamine HCl (Vitamin B1)
	3.083 ± 0.763

	L-Lysine hydrochloride
	0.742 ± 0.154

	D-(+)-Cellobiose
	1.100 ± 0.505

	Creatine phosphate disodium salt
	1.260 ± 0.335

	Spermine Tetrahydrochloride
	0.925 ± 0.123

	Creatine
	1.360 ± 0.486

	L-lysine
	0.923 ± 0.367

	D-Proline
	1.195 ± 0.027

	Creatine monohydrate
	5.343 ± 4.400

	N-Methylsarcosine
	4.924 ± 3.100

	Pipecolic acid
	3.662 ± 1.688

	D(-)-2-Aminobutyric acid
	1.006 ± 0.249

	O-Phosphoethanolamine
	0.448 ± 0.320

	Spermine
	0.586 ± 0.212

	D-Alanine
	1.027 ± 0.032

	Thiamine monophosphate chloride dihydrat
	0.932 ± 0.090

	L-Homoserine
	1.038 ± 0.193

	L-Ornithine
	1.362 ± 0.421

	ATP
	0.927 ± 0.124

	Folic acid
	3.980 ± 1.247

	Dihydrocholesterol
	2.789 ± 0.604

	D-Phenylalanine
	1.69 ± 0.268


   











Supplementary Table 2. Basic information of healthy control, CD and UC patients. 
	Characteristics
	Healthy control (n = 17)
	CD patient (n = 17)
	UC  patient (n = 17)

	Age (years)
	
	
	

	≤30
	1
8
	4
	5

	30-50
	8
	9
	6

	≥50
	8
	4
	6

	Gender
	
	
	

	Male
	10
	13
	8

	Female
	7
	4
	9




















Supplementary Table 3. Antibodies for immunoblotting and Flow cytometry. 
	Antibodies
	Resource
	Identifier

	FBXW7
	ThermoFisher
	Cat: 40-1500

	Trim21
	Cell Signaling Technology
	Cat: 92043

	UB
	Cell Signaling Technology
	Cat: 3936

	Flag
	Cell Signaling Technology
	Cat: 14793

	His
	Cell Signaling Technology
	Cat: 12698

	p-ZAP70
	Cell Signaling Technology
	Cat: 2717

	ZAP70
	Cell Signaling Technology
	Cat: 3165

	β-Actin
	Cell Signaling Technology
	Cat: 3700

	Lck
	Abcam
	Cat: ab227975

	Alix
	Abcam
	Cat: ab186429

	TSG101
	Abcam
	Cat: ab133586

	CD81
	Abcam
	Cat: ab109201

	CD63
	Abcam
	Cat: ab217345

	SP1
	Abcam
	Cat: ab227383

	P-PKA
	Abcam
	Cat: ab75991

	p-SP1
	Affinity Biosciences
	Cat: AF3121

	PKA
	Affinity Biosciences
	Cat: AF7746

	ZO-1
	Proteintech
	Cat: 66452-1-Ig

	GAPDH
	Proteintech
	Cat: 60004-1-Ig

	Myc
	Proteintech
	Cat: 60003-2-Ig

	Goat anti-mouse IgG HRP
	MultiSciences
	Cat: 70-GAM007

	Goat anti-rabbit IgG HRP
	MultiSciences
	Cat: 70-GAR007

	Fixable viability dye eFluorTM 450
	ThermoFisher
	Cat: 65-0863-14

	Fixable viability dye eFluorTM 520
	ThermoFisher
	Cat: 65-0867-14

	Pacific Blue anti-CD4
	ThermoFisher
	Cat: MCD0428

	PE anti-CD4
	ThermoFisher
	Cat: 12-0041-82

	APC anti-IFN-γ
	ThermoFisher
	Cat: 17-7311-82

	APC anti-IL-4
	ThermoFisher
	Cat: 17-7041-82

	APC anti-IL-17A
	ThermoFisher
	Cat: 17-7177-81

	PE anti-IL-17A
	ThermoFisher
	Cat: 12-7177-81

	APC anti-Foxp3
	ThermoFisher
	Cat: 17-4777-42

	PB anti-TCRβ chain
	BioLegend
	Cat: A15411

	PB anti-CD45
	BioLegend
	Cat: MCD4528

	APC anti-CD45RB
	BioLegend
	Cat: 103319

	APC anti-human CD4
	ThermoFisher
	Cat: 17-0049-42

	PE anti-human IL-17A
	ThermoFisher
	Cat: 12-7179-42

	PE anti-CXCR5
	BioLegend
	Cat: 145503

	PE anti-CD11b
	ThermoFisher
	Cat: 12-0112-83

	APC anti-F4/80
	BioLegend
	Cat: 123115

	BV650 anti-Ly6G
	BioLegend
	Cat: 127641

	APC anti-CD11c
	BioLegend
	Cat: 117310

	PE anti-MHC II
	ThermoFisher
	Cat: 12-5321-82

	BV421 anti-RORγt
	BD Biosciences
	Cat: 562894

	PE anti-Eomes
	ThermoFisher
	Cat: 12-4875-80

	PE anti-B220
	ThermoFisher
	Cat: 12-0452-85

	PE-cy5 anti-CD19
	BioLegend
	Cat: 115510

	APC-cy7 anti-CD8
	BioLegend
	Cat: 100713

	PE anti-NK1.1
	BioLegend
	Cat: 108707

	CD3 APC anti-CD3
	BioLegend
	Cat: 100235


.



































Supplementary Table 4. Primers for real-time PCR. 
	Supplementary Table 4: Primers for real-time PCR

	Gene
	Primers

	mActb F
	5’-CGTTGACATCCGTAAAGACC-3’

	mActb R
	5’-AACAGTCCGCCTAGAAGCAC-3’

	mTbx21 F
	5’-CGTGGAGGTGAATGATGGA-3’

	mTbx21 R
	5’-TGGCAAAGGGGTTGTTGTCG-3’

	mIl10 F
	5’-CGGGAAGACAATAACTGCACCC-3’

	mIl10 R
	5’-CGGTTAGCAGTATGTTGTCCAGC-3’

	mMaf F
	5’-AGGAGGTGATCCGACTGAAGCA-3’

	mMaf R
	5’-TCTCCTGCTTGAGGTGGTCTAC-3’

	mCsf2 F
	5’-AACCTCCTGGATGACATGCCTG-3’

	mCsf2 R
	5’-AAATTGCCCCGTAGACCCTGCT-3’

	mCyp1a1 F
	5’-CATCACAGACAGCCTCATTGAGC-3’

	mCyp1a1 R
	5’-CTCCACGAGATAGCAGTTGTGAC-3’

	mStat1 F
	5’-GCCTCTCATTGTCACCGAAGAAC-3’

	mStat1 R
	5’-TGGCTGACGTTGGAGATCACCA-3’

	mIrf4 F
	5’-GAACGAGGAGAAGAGCGTCTTC-3’

	mIrf4 R
	5’-GTAGGAGGATCTGGCTTGTCGA-3’

	mStat3 F
	5’-AGGAGTCTAACAACGGCAGCCT-3’

	mStat3 R
	5’-GTGGTACACCTCAGTCTCGAAG-3’

	mMyc F
	5’-TCGCTGCTGTCCTCCGAGTCC-3’

	mMyc R
	5’-GGTTTGCCTCTTCTCCACAGAC-3’

	mCebpb F
	5’-CAACCTGGAGACGCAGCACAAG-3’

	mCebpb R
	5’-GCTTGAACAAGTTCCGCAGGGT-3’

	mSp1 F
	5’-CTCCAGACCATTAACCTCAGTGC-3’

	mSp1 R
	5’-CACCACCAGATCCATGAAGACC-3’

	mTrim21 F
	5’-GGAGGATTCGTGGTTCAGAGCT-3’

	mTrim21 R
	5’-GGCATGTGCTTGTTAGGTCTGG-3’

	mFbxw7 F
	5’-CGAGACTTCATCTCCTTGCTTCC-3’

	mFbxw7 R
	5’-CCAGAGAAGGTTATCCTCAGCC-3’

	hActb F
	5’-CACCATTGGCAATGAGCGGTTC-3’

	hActb R
	5’-AGGTCTTTGCGGATGTCCACGT-3’

	hIl17a F
	5’-CGGACTGTGATGGTCAACCTGA-3’

	hIl17a R
	5’-GCACTTTGCCTCCCAGATCACA-3’

	mTrim21 for ChIP F
	5’-ATTATAGGGATCAACAAAGG-3’

	mTrim21 for ChIP R
	5’-AGTGAGTTCCAGGACAGC-3’



