Supplementary Table S1 Demographic characteristics of pregnant women in this study*
	
	Characteristics

	Number of individuals
	232

	Maternal age, years
	28.17 ± 3.24

	Body mass index, kg/m2
	20.76 ± 2.62

	Gravidity
	1.79 ± 1.24

	Parity

Birth weight of fetuses (g)
	1.13 ± 0.34

3325.95 ± 377.25

	Gestational diabetes
	None

	Diabetes before the pregnancy
	None

	Liver disease
	None

	Family history of diabetes and gestational diabetes
	None

	Gestational weeks
	

	  First trimester
	12.78 ± 1.18

	  Second trimester

  Third trimester
	23.21 ± 3.00

34.45 ± 4.67


*Values are presented as mean ± standard deviation.

Supplementary Table S2 Top 50 most changed metabolites in positive ion mode ranked by VIP values
	Primary ID
	tR(min)
	m/z
	VIP
	Match accuracy (ppm)
	Theretical identity
	HMDB ID

	5.35_535.2879
	5.35
	535.2879
	3.43
	1.82
	LysoPC(18:4(6Z,9Z,12Z,15Z))
	HMDB10389

	9.34_398.2337
	9.34
	398.2337
	3.34
	7.13
	2-Hydroxylauroylcarnitine
	HMDB13164

	4.83_995.3539
	4.83
	995.3539
	3.31
	5.95
	Tetradecanoyl-CoA
	HMDB01521

	0.95_100.0763
	0.95
	100.0763
	3.30
	0.61
	2-Piperidinone
	HMDB11749

	2.46_420.0556
	2.46
	420.0556
	3.29
	4.07
	dTDP
	HMDB01274

	5.20_389.0654
	5.2
	389.0654
	3.23
	9.65
	Lansoprazole
	HMDB05008

	9.34_321.3159
	9.34
	321.3159
	3.20
	7.98
	Arachidyl alcohol
	HMDB11619

	1.30_211.1198
	1.3
	211.1198
	3.12
	6.29
	Dimethyltryptamine
	HMDB05973

	2.31_547.2473
	2.31
	547.2473
	3.11
	5.46
	Glutaconylcarnitine
	HMDB13129

	6.17_359.2557
	6.17
	359.2557
	3.03
	1.44
	Pregnanetriol
	HMDB06070

	2.49_302.2094
	2.49
	302.2094
	3.03
	8.58
	Boldione
	HMDB03422

	5.60_375.1788
	5.6
	375.1788
	3.00
	5.53
	2-Keto-6-acetamidocaproate
	HMDB12150

	5.02_287.1263
	5.02
	287.1263
	2.97
	7.01
	Vinylacetylglycine
	HMDB00894

	3.49_244.1538
	3.49
	244.1538
	2.92
	4.44
	Tiglylcarnitine
	HMDB02366

	4.83_819.1932
	4.83
	819.1932
	2.89
	8.27
	6-Hydroxy flavin adenine dinucleotide
	HMDB11612

	5.64_299.2375
	5.64
	299.2375
	2.85
	8.06
	5a-Androstan-3b-ol
	HMDB05830

	2.37_257.1149
	2.37
	257.1149
	2.81
	4.51
	1-(beta-D-Ribofuranosyl)-1,4-dihydronicotinamide
	HMDB11648

	3.24_143.0726
	3.24
	143.0726
	2.80
	9.49
	Choline
	HMDB00097

	3.48_190.0515
	3.48
	190.0515
	2.79
	5.70
	Kynurenic acid
	HMDB00715

	2.26_276.1457
	2.26
	276.1457
	2.76
	3.54
	Glutarylcarnitine
	HMDB13130

	1.35_262.1300
	1.35
	262.13
	2.75
	3.61
	Methylglutarylcarnitine
	HMDB13133

	4.18_287.9971
	4.18
	287.9971
	2.72
	9.32
	Norepinephrine sulfate
	HMDB02062

	5.36_557.2703
	5.36
	557.2703
	2.72
	4.38
	Pantetheine
	HMDB03426

	3.89_242.0808
	3.89
	242.0808
	2.68
	5.48
	L-Acetylcarnitine
	HMDB00201

	0.65_287.2434
	0.65
	287.2434
	2.67
	4.46
	N1,N12-Diacetylspermine
	HMDB02172

	1.34_262.0813
	1.34
	262.0813
	2.67
	4.77
	Equol
	HMDB02209

	10.52_142.9828
	10.52
	142.9828
	2.66
	5.98
	Mesna
	HMDB03745

	2.87_134.0211
	2.87
	134.0211
	2.66
	5.24
	Pyrrole-2-carboxylic acid
	HMDB04230

	2.59_411.1143
	2.59
	411.1143
	2.63
	0.45
	Deacetyldiltiazem
	HMDB02873

	0.66_719.2086
	0.66
	719.2086
	2.63
	2.80
	Pteroyltriglutamic acid
	HMDB01902

	6.06_461.3238
	6.06
	461.3238
	2.63
	1.06
	27-Nor-5b-cholestane-3a,7a,12a,24,25-pentol
	HMDB02126

	4.93_315.1293
	4.93
	315.1293
	2.62
	8.81
	Phenylbutyrylglutamine
	HMDB11687

	3.59_250.0127
	3.59
	250.0127
	2.62
	3.66
	Topaquinone
	HMDB11639

	1.39_400.9923
	1.39
	400.9923
	2.61
	7.46
	N-Acetylgalactosamine 4,6-disulfate
	HMDB00843

	4.93_607.2693
	4.93
	607.2693
	2.59
	1.01
	Protoporphyrinogen IX
	HMDB01097

	2.92_356.0961
	2.92
	356.0961
	2.57
	2.91
	AICAR
	HMDB01517

	4.67_327.1007
	4.67
	327.1007
	2.57
	0.37
	Sodium lauryl sulfate
	HMDB05004

	6.46_357.2404
	6.46
	357.2404
	2.55
	0.51
	Tetrahydrodeoxycorticosterone
	HMDB00879

	2.79_295.0860
	2.79
	295.086
	2.54
	5.48
	Ethenodeoxyadenosine
	HMDB01786

	2.26_71.0607
	2.26
	71.0607
	2.51
	3.11
	Beta-Aminopropionitrile
	HMDB04101

	4.97_519.2199
	4.97
	519.2199
	2.49
	1.76
	Fumarycarnitine
	HMDB13134

	7.43_415.2123
	7.43
	415.2123
	2.49
	7.06
	4-(Methylnitrosamino)-1-(3-pyridyl)-1-butanone
	HMDB11603

	2.26_164.0942
	2.26
	164.0942
	2.46
	3.44
	6-Dimethylaminopurine
	HMDB00473

	0.63_593.2180
	0.63
	593.218
	2.45
	8.75
	DHAP(8:0)
	HMDB11685

	5.32_555.2534
	5.32
	555.2534
	2.44
	2.09
	D-Pantethine
	HMDB03828

	6.81_511.2291
	6.81
	511.2291
	2.44
	9.91
	7-Sulfocholic acid
	HMDB02421

	0.61_568.1844
	0.61
	568.1844
	2.43
	1.72
	Lacto-N-triaose
	HMDB06592

	3.31_306.9892
	3.31
	306.9892
	2.42
	7.36
	Thiocysteine
	HMDB03585

	5.67_507.2568
	5.67
	507.2568
	2.41
	5.11
	11-Hydroxyprogesterone 11-glucuronide
	HMDB10364

	5.29_241.1455
	5.29
	241.1455
	2.39
	4.49
	Caproylcholine
	HMDB13224


tR, retention time; ppm, parts per million.

Supplementary Table S3 Top 50 most changed metabolites in negative ion mode ranked by VIP values
	Primary ID
	tR(min)
	m/z
	VIP
	Match accuracy

(ppm)
	Theretical identity
	HMDB ID

	4.82_971.3537
	4.82
	971.354
	3.75
	1.82
	Oxytocin 1-8
	HMDB13033

	5.13_533.2365
	5.13
	533.237
	3.49
	9.50
	7-Sulfocholic acid
	HMDB02421

	1.72_187.0081
	1.72
	187.008
	3.25
	8.00
	p-Cresol sulfate
	HMDB11635

	6.78_493.2803
	6.78
	493.28
	3.18
	7.86
	Hydroxybutyrylcarnitine
	HMDB13127

	5.15_503.2284
	5.15
	503.228
	3.18
	6.91
	3-Sulfodeoxycholic acid
	HMDB02504

	2.90_134.0476
	2.9
	134.048
	3.17
	9.90
	Adenine
	HMDB00034

	5.31_551.2483
	5.31
	551.248
	3.17
	2.33
	11-Hydroxyprogesterone 11-glucuronide
	HMDB10364

	3.80_173.0226
	3.8
	173.023
	3.12
	0.09
	8-Hydroxypurine
	HMDB12182

	0.86_385.0874
	0.86
	385.087
	3.11
	1.66
	Estrone sulfate
	HMDB01425

	3.49_328.1524
	3.49
	328.152
	3.11
	8.74
	(S)-Reticuline
	HMDB03601

	3.82_476.1123
	3.82
	476.112
	3.07
	7.31
	Folic acid
	HMDB00121

	3.59_204.0287
	3.59
	204.029
	3.05
	3.29
	Xanthurenic acid
	HMDB00881

	2.59_365.1357
	2.59
	365.136
	3.02
	2.01
	Picrocrocin
	HMDB05796

	4.59_439.1608
	4.59
	439.161
	2.98
	1.74
	5-Hydroxy-L-tryptophan
	HMDB00472

	2.75_242.0171
	2.75
	242.017
	2.90
	3.34
	Phosphoguanidinoacetate
	HMDB03705

	2.90_382.1004
	2.9
	382.1
	2.77
	0.32
	Succinyladenosine
	HMDB00912

	4.83_221.0703
	4.83
	221.07
	2.77
	5.45
	Salsolinol 1-carboxylate
	HMDB13068

	2.83_247.0710
	2.83
	247.071
	2.76
	3.58
	5-Hydroxyindoleacetylglycine
	HMDB04185

	5.17_479.2292
	5.17
	479.229
	2.76
	1.85
	11-Oxo-androsterone glucuronide
	HMDB10338

	1.13_260.0180
	1.13
	260.018
	2.72
	3.29
	O-Phospho-4-hydroxy-L-threonine
	HMDB06802

	5.28_545.2014
	5.28
	545.201
	2.69
	9.96
	Deuteroporphyrin IX
	HMDB00579

	3.02_506.1172
	3.02
	506.117
	2.65
	4.16
	10-formyldihydrofolate
	HMDB06485

	5.15_497.2339
	5.15
	497.234
	2.61
	6.81
	Retinyl beta-glucuronide
	HMDB10340

	5.68_291.1590
	5.68
	291.159
	2.59
	6.81
	Dimethylbenzimidazole
	HMDB03701

	3.36_533.1164
	3.36
	533.116
	2.57
	5.84
	2-Amino-4-oxo-6-(1',2'-dioxoprolyl)-7,8-dihydroxypteridine
	HMDB01410

	2.75_284.0902
	2.75
	284.09
	2.55
	6.12
	N4-Acetylcytidine
	HMDB05923

	9.27_295.1925
	9.27
	295.193
	2.53
	2.48
	Nornicotine
	HMDB01126

	5.13_541.2642
	5.13
	541.264
	2.52
	1.69
	Cortolone-3-glucuronide
	HMDB10320

	4.00_397.1346
	4
	397.135
	2.48
	7.30
	Estradiol-17beta 3-sulfate
	HMDB04448

	6.16_289.1065
	6.16
	289.107
	2.48
	0.84
	Homoanserine
	HMDB05767

	6.57_595.2224
	6.57
	595.222
	2.47
	0.82
	7-Methylguanosine
	HMDB01107

	6.43_298.1462
	6.43
	298.146
	2.46
	5.63
	Codeine
	HMDB04995

	5.81_374.0689
	5.81
	374.069
	2.45
	3.67
	Topiramate
	HMDB05034

	2.05_419.0948
	2.05
	419.095
	2.44
	6.70
	Vanilpyruvic acid
	HMDB11714

	4.93_675.2917
	4.93
	675.292
	2.43
	6.33
	Nicotine glucuronide
	HMDB01272

	4.55_547.1878
	4.55
	547.188
	2.42
	1.00
	Isoglobotriaose
	HMDB06598

	3.13_308.0766
	3.13
	308.077
	2.41
	0.10
	Inodxyl glucuronide
	HMDB10319

	2.28_142.0512
	2.28
	142.051
	2.41
	4.08
	Vinylacetylglycine
	HMDB00894

	4.83_265.0600
	4.83
	265.06
	2.38
	3.34
	Aspartyl-L-proline
	HMDB02335

	2.53_446.1425
	2.53
	446.142
	2.37
	4.04
	Aripiprazole
	HMDB05042

	5.47_445.1891
	5.47
	445.189
	2.30
	6.17
	Estrone glucuronide
	HMDB04483

	5.45_313.1811
	5.45
	313.181
	2.29
	2.05
	4-oxo-Retinoic acid
	HMDB06285

	2.60_164.0686
	2.6
	164.069
	2.27
	7.91
	1,1-Dimethylbiguanide
	HMDB01921

	4.28_543.1549
	4.28
	543.155
	2.24
	2.58
	Estriol 3-sulfate 16-glucuronide
	HMDB10356

	6.58_625.2548
	6.58
	625.255
	2.24
	5.08
	Dimethylprotoporphyrin IX dimethyl ester
	HMDB00810

	3.01_207.1159
	3.01
	207.116
	2.23
	3.90
	Capric acid
	HMDB00511

	4.73_305.1003
	4.73
	305.1
	2.21
	5.00
	L-alpha-glutamyl-L-hydroxyproline
	HMDB11161

	6.21_299.0248
	6.21
	299.025
	2.20
	0.20
	Tartaric acid
	HMDB00956

	6.46_454.1516
	6.46
	454.152
	2.19
	9.95
	5,10-Methenyltetrahydrofolic acid
	HMDB01354

	2.38_373.0971
	2.38
	373.097
	2.18
	6.87
	7-Hydroxy-6-methyl-8-ribityl lumazine
	HMDB04256


tR, retention time; ppm, parts per million.

Supplementary Table S4 Identification of markers involved in glucose metabolism in the urine of healthy pregnant women
	Marker
	Ionization mode
	tR

(min)
	m/z
	Chemical identity
	Comparison
	Mass error (ppm)
	Related features
	Major MS/MS fragment ions (m/z)

	1
	ES+
	3.03
	445.0331
	[(2M+H+K)/2]+ of Thiamine pyrophosphate (HMDB01372)
	T2 vs T1
	5.35
	NF
	304, 122

	2
	ES+
	3.84
	312.9758
	[M+K]+ of D-Glucuronic acid 1-phosphate (HMDB03976)
	T2 vs T1
	9.95
	NF
	177, 99, 81

	3
	ES+
	3.9
	242.0815
	[M+K]+ of L-Acetylcarnitine (HMDB00201)
	T2 vs T1, 

T3 vs T2
	8.38
	m/z 204.12 ([M+H]+), m/z 407.24 ([2M+H]+)
	144, 85, 60

	4
	ES+
	6.02
	299.1148
	[M+H]+ of 2-Phenylethanol glucuronide (HMDB10350)
	T2 vs T1, 

T3 vs T2
	5.82
	m/z 297.10 ([M-H]-), m/z 597.22 ([2M+H]+)
	177, 163

	5
	ES+
	6.21
	626.353
	[M+H]+ of Glycochenodeoxycholic acid 3-glucuronide (HMDB02579)
	T2 vs T1, 

T3 vs T2
	1.66
	m/z 624.34 ([M-H]-)
	385, 177

	6
	ES+
	8.92
	485.2155
	[M+Na]+ of 6-Dehydrotestosterone glucuronide (HMDB10337)
	T2 vs T1, 

T3 vs T2
	0.75
	m/z 507.22 ([M+HCOO]-), m/z 463.23 ([M+H]+), m/z 501.19 ([M+K]+)
	195, 179, 177

	7
	ES-
	0.65
	144.0309
	[M-H]- of 2-Keto-glutaramic acid (HMDB01552)
	T3 vs T2
	9.22
	m/z 291.08 ([2M+H]+)
	126, 100, 73

	8
	ES-
	1.09
	189.0044
	[M-H]- of Oxalosuccinic acid (HMDB03974)
	T3 vs T2
	2.5
	m/z 381.03 ([2M+H]+), m/z 213.00 ([M+Na]+), m/z 191.02 ([M+H]+)
	171, 145

	9
	ES-
	6.04
	579.2367
	[2M-H]- of Argininosuccinic acid (HMDB00052)
	T3 vs T2
	0.74
	m/z 313.11 ([M+Na]+), m/z 581.25 ([2M+H]+), m/z 291.13 ([M+H]+)
	271, 132

	10
	ES-
	6.11
	571.1227
	[M+Cl]- of 1,4-beta-D-Glucan (HMDB06944)
	T2 vs T1
	8.34
	NF
	179, 161

	11
	ES-
	6.37
	507.1879
	[2M-H]- of Galactosylglycerol (HMDB06790)
	T3 vs T2
	8.91
	m/z 299.09 ([M+HCOO]-), m/z 272.13 ([M+NH4]+), m/z 277.09 ([M+Na]+)
	179, 161, 89

	12
	ES-
	6.66
	607.349
	[2M-H]- of Dolichol phosphate (HMDB06353)
	T2 vs T1
	6.33
	m/z 609.37 ([2M+H]+)
	97, 55


NF, not found; tR, retention time; ppm, parts per million; M, intact molecule (e.g., [M+H]+ stands for the positive ion formed by the intact molecule adding a proton); “Related features” refers to the features generated from identical molecules including features of quasi or adduct molecular ions, diametric ions and so on; T1, T2 and T3 denote the first trimester, the second trimester and the third trimester, respectively.

