Supplementary Table 2. Effects of DPP4i on metabolite levels in HCC tissue.

	
	Metabolite
	Control group
(n=5)
	DPP4i group
(n=5)
	P value 

	1
	NAD+
	22 ± 11
	50 ± 40
	0.200

	2
	cAMP
	0.3 ± 0.06
	0.5 ± 0.04
	0.006

	3
	cGMP
	N.D.
	N.D.
	N.A.

	4
	NADH
	2.2 ± 0.11
	2.4 ± 0.2
	0.193

	5
	Xanthine
	161 ± 31
	169 ± 36
	0.724

	6
	ADP-ribose
	117 ± 40
	158 ± 46
	0.175

	7
	Mevalonic acid
	N.D.
	N.D.
	N.A.

	8
	UDP-glucose
	215 ± 85
	310 ± 94
	0.131

	9
	Uric acid
	4.4 ± 3.2
	2.9 ± 1.0
	0.379

	10
	NADP+
	13 ± 8.2
	29 ± 25
	0.233

	11
	IMP
	139 ± 75
	218 ± 66
	0.117

	12
	Sedoheptulose 7-phosphate
	50 ± 27
	61 ± 42
	0.651

	13
	Glucose 6-phosphate
	245 ± 98
	309 ± 106
	0.351

	14
	Fructose 6-phosphate
	77 ± 24
	90 ± 25
	0.415

	15
	Fructose 1-phosphate
	22 ± 7.9
	28 ± 16
	0.472

	16
	Galactose 1-phosphate
	9.9 ± 3.1
	13 ± 3.6
	0.190

	17
	Glucose 1-phosphate
	17 ± 8.6
	24 ± 10
	0.286

	18
	Acetoacetyl CoA
	N.D.
	N.D.
	N.A.

	19
	Acetyl CoA
	1.3 ± 0.9
	2.2 ± 0.9
	0.133

	20
	Folic acid
	N.D.
	N.D.
	N.A.

	21
	Ribose 5-phosphate
	51 ± 14
	72 ± 7.1
	0.025

	22
	CoA
	92 ± 43
	139 ± 21
	0.072

	23
	Ribose 1-phosphate
	115 ± 41
	166 ± 22
	0.049

	24
	Ribulose 5-phosphate
	25 ± 4.2
	25 ± 2.9
	0.957

	25
	Xylulose 5-phosphate
	15 ± 7.2
	17 ± 3.6
	0.700

	26
	Erythrose 4-phosphate
	0.5 ± 0.2
	0.2 ± 0.0
	N.A.

	27
	HMG CoA
	0.2 ± 0.07
	0.3 ± 0.2
	0.268

	28
	Glyceraldehyde 3-phosphate
	4.9 ± 1.8
	4.2 ± 3.9
	0.745

	29
	NADPH
	2.4 ± 1.0
	2.4 ± 0.6
	0.935

	30
	Malonyl CoA
	0.07 ± 0.00
	N.D.
	N.A.

	31
	Phosphocreatine
	N.D.
	N.D.
	N.A.

	32
	XMP
	0.4 ± 0.3
	0.5 ± 0.2
	0.400

	33
	Dihydroxyacetone phosphate
	201 ± 36
	171 ± 64
	0.400

	34
	Adenylosuccinic acid
	81 ± 27
	91 ± 8.6
	0.438

	35
	Fructose 1,6-diphosphate
	51 ± 53
	19 ± 15
	0.262

	36
	6-Phosphogluconic acid
	18 ± 8.4
	32 ± 6.6
	0.024

	37
	N-Carbamoylaspartic acid
	1.0 ± 0.5
	0.8 ± 0.5
	0.585

	38
	PRPP
	1.7 ± 1.0
	2.7 ± 1.4
	0.230

	39
	2-Phosphoglyceric acid
	0.05 ± 0.03
	0.2 ± 0.09
	0.283

	40
	2,3-Diphosphoglyceric acid
	19 ± 13
	34 ± 25
	0.278

	41
	3-Phosphoglyceric acid
	1.3 ± 0.4
	2.0 ± 0.7
	0.091

	42
	Phosphoenolpyruvic acid
	N.D.
	N.D.
	N.A.

	43
	GMP
	202 ± 92
	316 ± 33
	0.048

	44
	AMP
	844 ± 442
	1,426 ± 252
	0.041

	45
	2-Oxoisovaleric acid
	N.D.
	N.D.
	N.A.

	46
	GDP
	12 ± 3.3
	16 ± 1.8
	0.038

	47
	Lactic acid
	11,394 ± 438
	11,579 ±2,891
	0.894

	48
	ADP
	148 ± 85
	233 ± 114
	0.219

	49
	GTP
	6.8 ± 1.0
	7.5 ± 2.3
	0.568

	50
	Glyoxylate
	N.D.
	N.D.
	N.A.

	51
	ATP
	34 ± 34
	48 ± 46
	0.613

	52
	Glycerol 3-phosphate
	285 ± 263
	307 ± 105
	0.872

	53
	Glycolic acid
	13 ± 16
	N.D.
	N.A.

	54
	Pyruvic acid
	156 ± 76
	238 ± 184
	0.399

	55
	N-Acetylglutamic acid
	161 ± 86
	132 ± 82
	0.609

	56
	2-Hydroxyglutaric acid
	47 ± 41
	45 ± 21
	0.903

	57
	Carbamoylphosphate
	N.D.
	N.D.
	N.A.

	58
	Succinic acid
	656 ± 352
	692 ± 273
	0.860

	59
	Malic acid
	614 ± 204
	359 ± 312
	0.171

	60
	2-Oxoglutaric acid
	N.D.
	N.D.
	N.A.

	61
	Fumaric acid
	225 ± 63
	170 ± 93
	0.313

	62
	Citric acid
	152 ± 47
	150 ± 45
	0.965

	63
	cis-Aconitic acid
	1.8 ± 0.7
	1.8 ± 0.6
	0.924

	64
	Isocitric acid
	N.D.
	N.D.
	N.A.

	65
	Urea
	7,159 ±2,262
	6,572 ±1,112
	0.622

	66
	Gly
	1,324 ± 408
	1,777 ± 377
	0.106

	67
	Putrescine
	22 ± 14
	11 ± 2.0
	0.148

	68
	β-Ala
	130 ± 25
	175 ± 41
	0.077

	69
	Sarcosine
	33 ± 28
	50 ± 43
	0.488

	70
	Ala
	3,182 ± 949
	3,167 ± 893
	0.981

	71
	N,N-Dimethylglycine
	38 ± 9.7
	56 ± 30
	0.258

	72
	γ-Aminobutyric acid
	34 ± 11
	39 ± 14
	0.613

	73
	Choline
	425 ± 137
	526 ± 172
	0.331

	74
	Ser
	379 ± 70
	440 ± 67
	0.192

	75
	Carnosine
	7.1E-04 ±   0.0
	N.D.
	N.A.

	76
	Creatinine
	2.7 ± 1.4
	2.6 ± 1.0
	0.897

	77
	Pro
	337 ± 314
	302 ± 58
	0.821

	78
	Val
	597 ± 220
	703 ± 131
	0.385

	79
	Betaine
	876 ±  421
	1,177 ± 842
	0.502

	80
	Thr
	385 ± 45
	480 ± 51
	0.014

	81
	Homoserine
	0.6 ± 0.2
	1.0 ± 0.8
	0.573

	82
	Betaine aldehyde
	20 ± 5.2
	25 ± 10
	0.427

	83
	Cys
	26 ± 15
	22 ± 11
	0.681

	84
	Hydroxyproline
	15 ± 12
	14 ± 3.7
	0.912

	85
	Creatine
	268 ± 63
	302 ± 68
	0.433

	86
	Ile
	266 ± 80
	313 ± 57
	0.315

	87
	Leu
	541 ± 151
	653 ± 112
	0.220

	88
	Asn
	179 ± 36
	237 ± 36
	0.033

	89
	Ornithine
	426 ± 190
	356 ± 36
	0.457

	90
	Asp
	283 ± 113
	289 ± 90
	0.928

	91
	Homocysteine
	N.D.
	N.D.
	N.A.

	92
	Adenine
	6.3 ± 2.8
	5.1 ± 0.7
	0.381

	93
	Hypoxanthine
	406 ± 105
	333 ± 122
	0.340

	94
	Spermidine
	28 ± 10
	21 ± 4.0
	0.244

	95
	Gln
	3,260 ±1,220
	4,206 ±1,558
	0.318

	96
	Lys
	574 ± 152
	657 ± 84
	0.324

	97
	Glu
	2,626 ±1,403
	2,404 ±1,004
	0.781

	98
	Met
	100 ± 11
	117 ± 31
	0.319

	99
	Guanine
	1.2 ± 0.7
	1.0 ± 0.4
	0.682

	100
	His
	456 ± 107
	597 ± 89
	0.054

	101
	Carnitine
	314 ± 40
	323 ± 83
	0.827

	102
	Phe
	164 ± 17
	196 ± 39
	0.157

	103
	Arg
	2.3 ± 1.9
	5.0 ± 5.6
	0.346

	104
	Citrulline
	37 ± 20
	46 ± 24
	0.535

	105
	Tyr
	219 ± 67
	239 ± 25
	0.552

	106
	S-Adenosylhomocysteine
	32 ± 8.5
	46 ± 17
	0.161

	107
	Spermine
	2.9 ± 1.8
	1.9 ± 1.3
	0.430

	108
	Trp
	45 ± 11
	53 ± 6.4
	0.186

	109
	Cystathionine
	36 ± 47
	41 ± 35
	0.855

	110
	Adenosine
	183 ± 126
	136 ± 78
	0.507

	111
	Inosine
	838 ± 227
	800 ± 247
	0.808

	112
	Guanosine
	46 ± 30
	31 ± 14
	0.374

	113
	Argininosuccinic acid
	10 ± 12
	8.3 ± 5.2
	0.729

	114
	Glutathione (GSSG)
	750 ± 207
	832 ± 192
	0.532

	115
	[bookmark: _GoBack]Glutathione (GSH)
	4,525 ±1,979
	5,053 ±1,639
	0.658

	116
	S-Adenosylmethionine
	46.9 ± 4.3
	52.6 ± 13.99
	0.426



[bookmark: _Hlk492836995]Note. Data are expressed as mean ± SD. Abbreviations; N.D.; not detected. Hierarchical cluster analysis and principal component analysis are performed by PeakStat and SampleStat softwares (Human Metabolome Technologies), respectively. Welch's t-test is applied to assess differences between the two groups. P values of <0.05 are considered significant.
