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Table S1
Characteristics of recipients with PTDM and patients with T2DM in the study.
	Characteristics
	PTDM
	T2DM
	P value

	Age (y)
	48.1 ± 8.6
	59.7 ± 7.5
	0.000*

	Male (n)
	18
	19
	0.000*

	BMI (kg/m2)
	24.3 ± 3.1
	26.6 ± 3.7
	0.016*

	Serum triglyceride (mmol/L)
	1.5 ± 0.9
	1.8 ± 1.0
	0.157

	Serum total cholesterol (mmol/L)
	4.5 ± 1.2
	4.8 ± 1.1
	0.492

	FBG (mmol/L)
	7.9 ± 2.4
	6.6 ± 1.2
	0.015*

	Insulin (mU/L)
	9.0 ± 3.3
	14.3 ± 6.7
	0.003*

	HOMA-IR
	3.4 ± 1.8
	4.4 ± 2.2
	0.110


PTDM: pots-transplant diabetes mellitus; T2DM: type 2 diabetes mellitus; BMI: body mass index; FBG: fasting blood glucose; HOMA-IR: homeostasis model assessment-insulin resistance; PTDM, n = 25; non-PTDM, n = 43.

Table S2
Characteristics of liver transplant recipients with tacrolimus administration in PTDM group and non-PTDM group.
	Characteristics
	PTDM
	Non-PTDM

	
	TAC (<5 ng/mL) 
	TAC (>5 ng/mL)
	P
	TAC (<5 ng/mL) 
	TAC (>5 ng/mL)
	P

	n
	18
	3
	—
	29
	13
	—

	TAC maintenance concentration (ng/mL)
	2.9 ± 1.1
	6.5 ± 1.3
	0.000*
	2.8 ± 0.9
	6.3 ± 0.9
	0.000*

	Age (y)
	48.5 ± 7.0
	37.7 ± 8.0
	0.030*
	44.6 ±12.2
	43.5 ± 8.7
	0.766

	Male (n)
	15
	1
	0.128
	24
	11
	0.881

	FBG (mmol/L)
	8.3 ± 2.5
	7.7 ± 2.5
	0.690
	5.2 ± 0.5
	5.5 ± 0.6
	0.189

	
	8.8 ± 3.0
	11.2 ± 7.3
	0.373
	5.5 ± 4.0
	10.1 ± 1.9
	0.021*

	Serum triglyceride (mmol/L)
	1.4 ± 1.0
	1.2 ± 0.3
	0.758
	1.2 ± 0.5
	1.5 ± 0.7
	0.082

	Alanine aminotransferase (U/L)
	29.0 (15.7, 95.5)
	24.0 (24.0, 34.0)
	0.962
	25.0 (14.9, 56.9)
	20.0 (13.0, 50.4)
	0.159

	Aspartate aminotransferase (U/L)
	23.0 (18.7, 96.3)
	43.0 (22.0, 45.0)
	0.307
	23.5 (14.9, 52.2)
	20.0 (16.4, 71.2)
	0.589


TAC, tacrolimus; The 16 subjects of the discovery cohort (PTDM, n = 4; non-PTDM, n =12) did not perform the detection of TAC maintenance concentration because of the use of sirolimus or both sirolimus and tacrolimus.

Table S3
Discriminatory microbial metabolites between patients with high tacrolimus trough concentrations (> 5ng /mL) and low tacrolimus trough concentrations (< 5ng /mL). 
	Name
	Log2(Fold Change): (TAC-L) / (TAC-H)
	P-value: (TAC-L) / (TAC-H)
	Metabolic Pathways

	Docosahexaenoic acid
	-3.52
	0.026
	Biosynthesis of unsaturated fatty acids
	Lipid metabolism

	Arachidonic acid
	-1.83
	0.042
	Arachidonic acid metabolism
	Lipid metabolism

	9(Z),11(E),13(E)-Octadecatrienoic Acid methyl ester
	-1.69
	0.011
	Biosynthesis of unsaturated fatty acids
	Lipid metabolism

	cis-12-Octadecenoic acid methyl ester
	-4.37
	0.011
	Fatty acid biosynthesis

	Lipid metabolism

	Bis(4-ethylbenzylidene)sorbitol
	-2.77
	0.028
	Fructose and mannose metabolism
	Carbohydrate metabolism

	(+/-)12(13)-DiHOME
	-1.98
	0.039
	Linoleic acid metabolism
	Lipid metabolism

	16-Hydroxyhexadecanoic acid
	-2.01
	0.035
	Cutin, suberine and wax biosynthesis
	Lipid metabolism

	Palmitelaidic acid methyl ester
	-2.59
	0.048
	Fatty acid biosynthesis

	Lipid metabolism

	2-Amino-1,3,4-octadecanetriol
	2.01
	0.040
	Sphingolipid metabolism
	Lipid metabolism

	D-(+)-Pyroglutamic Acid
	1.39
	0.029
	Glutathione metabolism
	Metabolism of other amino acids

	3-Isopropylmalic acid
	-2.62
	0.020
	Valine, leucine and isoleucine biosynthesis

	Amino acid metabolism

	all-cis-4,7,10,13,16-Docosapentaenoic acid
	-3.06
	0.019
	Biosynthesis of unsaturated fatty acids
	Lipid metabolism

	2-Hydroxy-4-methylthiobutanoic acid
	-3.62
	0.040
	Butanoate metabolism
	Carbohydrate metabolism

	(+/-)9-HpODE
	-0.73
	0.008
	Linoleic acid metabolism
	Lipid metabolism

	α-Linolenic acid
	-1.68
	0.018
	alpha-Linolenic acid metabolism
	Lipid metabolism

	15(R)-15-Methyl prostaglandin A2
	-1.35
	0.021
	Arachidonic acid metabolism
	Lipid metabolism

	Palmitoleic acid
	-1.89
	0.019
	Fatty acid biosynthesis

	Lipid metabolism

	1-Linoleoyl glycerol
	1.46
	0.048
	Glycerolipid metabolism
	Lipid metabolism

	PC 36:4; PC 18:2-18:2; [M+FA-H]-
	3.65
	0.048
	Glycerophospholipid metabolism
	Lipid metabolism

	β-Muricholic acid
	3
	0.025
	Secondary bile acid biosynthesis
	Lipid metabolism

	Gentisic acid
	-1.19
	0.015
	Tyrosine metabolism
	Amino acid metabolism

	5-Methoxysalicylic acid
	-1.75
	0.043
	Biosynthesis of various alkaloids
	Biosynthesis of other secondary metabolites

	Indole-3-lactic acid
	-3.07
	0.039
	Tryptophan metabolism
	Amino acid metabolism

	Kynurenic acid
	3.9
	0.045
	Tryptophan metabolism
	Amino acid metabolism

	D-(+)-Xylose
	-2.1
	0.046
	Amino sugar and nucleotide sugar metabolism
	Carbohydrate metabolism

	DL-Dipalmitoylphosphatidylcholine
	2.19
	0.006
	Glycerophospholipid metabolism
	Lipid metabolism



Table S4
Binary multivariable logistic predictive models based on PTDM-specific microbiota.
	Variables
	β-coefficient
	Exp(β)
	P-value

	s__Paraprevotella_clara
	-265.869
	0.000
	0.300

	s__Bacteroides_plebeius
	-2.866
	0.057
	0.398

	p__Proteobacteria
	0.086
	1.089
	0.049

	s__Escherichia_unclassified
	-0.257
	0.774
	0.080

	Constant
	-0.659
	0.517
	0.084


[bookmark: back1]The final multivariable logistic predictive models were built by stepwise manner (Likelihood backward). Theβ-Coefficient is the estimated logit coefficient; Exp(β) is the "odds ratio" of the individual coefficient.

Table S5
Hosmer-Lemeshow test of the predictive models based on PTDM-specific microbiota.
	Step
	Chi-square
	P-value

	1
	1.819
	0.986

	2
	1.826
	0.986

	3
	5.953
	0.652

	4
	7.392
	0.495

	5
	5.207
	0.735

	6
	7.901
	0.443

	7
	7.917
	0.442


Goodness of fit of the predictive models were evaluated by Hosmer-Lemeshow test. Models with P values more than 0.05 of Homer-Lemeshow test indicate the good quality of the data fitting.

Table S6
Binary multivariable logistic predictive models based on PTDM-specific and tacrolimus-related microbiota (from phylum to species levels) between Non-PTDM and PTDM patients.
	Variables
	β-coefficient
	Exp(β)
	P-value

	p__Bacteroidetes
	0.256
	1.292
	0.102

	s__Bacteroides_plebeius
	-5.735
	0.003
	0.168

	s__Paraprevotella_clara
	-103.570
	0.000
	0.604

	p__Firmicutes
	0.270
	1.310
	0.092

	s__Lachnospiraceae_bacterium_7_1_58FAA
	13.289
	590432.560
	0.122

	s__Ruminococcus_bromii
	0.705
	2.023
	0.088

	p__Proteobacteria
	0.539
	1.714
	0.029

	c__Gammaproteobacteria
	-3.908
	0.020
	0.099

	s__Escherichia_unclassified
	-0.292
	.747
	0.113

	o__Bifidobacteriales
	1090.124
	　
	0.079

	g__Bifidobacterium
	-1089.681
	0.000
	0.079

	o__Enterobacteriales
	3.731
	41.701
	0.113

	Constant
	-27.248
	25536785010
	0.083


The final multivariable logistic predictive models were built by stepwise manner (Likelihood backward). The β-coefficient is the estimated logit coefficient; Exp(β) is the "odds ratio" of the individual coefficient.

Table S7
Hosmer-Lemeshow test of predictive models based on faecal microbiota (from phylum to species levels) between Non-PTDM and PTDM patients.
	Step
	Chi-square
	P-value

	1
	2.314
	0.97

	2
	2.311
	0.97

	3
	2.34
	0.969

	4
	2.47
	0.963

	5
	2.553
	0.959

	6
	2.609
	0.956

	7
	2.586
	0.958

	8
	2.546
	0.96

	9
	2.426
	0.965

	10
	2.137
	0.977

	11
	2.221
	0.973

	12
	1.595
	0.991

	13
	1.318
	0.995

	14
	8.385
	0.397

	15
	8.155
	0.418

	16
	8.592
	0.378

	17
	2.331
	0.969


Goodness of fit of the predictive models were evaluated by Hosmer-Lemeshow test. Model with P-value more than 0.05 of Homer-Lemeshow test indicates the good quality of the data fitting.

[image: ]
[bookmark: _Hlk145781984]Fig. S1. The permutation test of the OPLS-DA model in the (A) positive and (B) negative ion modes based on the faecal metabolomics data of the study cohort. The R2Y value represents the goodness of fit of the model. The Q2 value represents the predictability of the models. All R2Y and Q2 values to the left were lower than the original points to the right of the blue regression line of the Q2 points, which intersects the vertical axis (on the left) at or below zero, showing that the OPLS-DA model was valid. Permutation test plot for the OPLS-DA model (number of permutations, 200; intercepts R2 = 0, 0.33, Q2= 0, –0.0983 in ESI+; R2 = 0, 0.665, Q2= 0, –0.225 in ESI−). ESI: electrospray ionization; OPLS-DA: orthogonal projections 
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