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	Laboratory parameter
	Sample type
	Analytical method
	Analyzer
	Kit
	Unit

	Alanine aminotransferase (ALT)
	Plasma
	Enzymatic rate method (IFCC)
	Cobas c 701 (Roche Diagnostics, Rotkreuz, Switzerland)
	ALTPM reagent kit (Roche Diagnostics)
	µkat/l

	Aspartate aminotransferase (AST)
	Plasma
	Enzymatic rate method (IFCC/PP)
	Cobas c 701 (Roche Diagnostics, Rotkreuz, Switzerland)
	ASTPM reagent kit (Roche Diagnostics)
	µkat/l

	Cholesterol
	Plasma
	Enzymatic colorimetric test
	Cobas c 701 (Roche Diagnostics, Rotkreuz, Switzerland)
	CHOL2 reagent kit (Roche Diagnostics)
	mmol/l

	Gamma-glutamyl transpeptidase (GGTP) 
	Plasma
	Enzymatic colorimetric test
	Cobas c 701 (Roche Diagnostics, Rotkreuz, Switzerland)
	GGT-2 reagent kit (Roche Diagnostics)
	µkat/l

	Glucose
	Plasma
	Enzymatic UV test (hexokinase method)
	Cobas c 701 (Roche Diagnostics, Rotkreuz, Switzerland)
	GLUC3 reagent kit (Roche Diagnostics)
	mmol/l

	HbA1c
	EDTA
	High Performance Liquid Chromatography (HPLC)
	HLC-723G11 (TOSOH BIOSCIENCE Griesheim, Germany)
	TSKgel G11 Variant reagent kit (TOSOH BIOSCIENCE)
	Mmol/mol; %

	Insulin
	Plasma
	Electrochemiluminescence Immunoassay (ECLIA)
	Cobas e 801 (Roche Diagnostics, Rotkreuz, Switzerland)
	PBL Elecsys Insulin reagent kit (Roche Diagnostics)
	mU/l

	Triglycerides
	Plasma
	Enzymatic colorimetric test
	Cobas c 502 (Roche Diagnostics, Rotkreuz, Switzerland)
	PBL TRIGL reagent kit (Roche Diagnostics)
	mmol/l

	Uric acid
	Plasma
	Enzymatic colorimetric test with uricase
	Cobas c 701 (Roche Diagnostics, Rotkreuz, Switzerland)
	UA2 Uric Acid reagent kit (Roche Diagnostics)
	μmol/l




Supplementary Table S2a: Mean, standard deviation (SD), and 95% confidence intervals (CI) for mitochondrial bioenergetic parameters in PBMCs in prepubertal, peripubertal, and postpubertal children and adolescents stratified as insulin-sensitive (IS), insulin-resistant (IR), or with type 2 diabetes (T2DM). Basal respiration, maximal respiration, spare respiratory capacity, and ATP production-related OCR are presented in pmol/min/3×10⁵ cells, and total ATP, mito ATP, and glycol ATP in pmol ATP/min/3×10⁵ cells.
	Parameter
	Pubertal Stage
	Group
	n
	Mean
	SD
	CI (95%)

	BHI
	Prepubertal
	IS
	24
	1.69
	0.29
	1.57 to1.81

	
	
	IR
	45
	1.85
	0.24
	1.78 to 1.92

	
	Peripubertal
	IS
	14
	1.79
	0.31
	1.61 to 1.67

	
	
	IR
	50
	1.84
	0.25
	1.76 to 1.91

	
	Postpubertal
	IS
	11
	1.93
	0.42
	1.65 to 2.21

	
	
	IR
	56
	1.89
	0.24
	1.83 to 1.96

	
	
	T2DM
	12
	1.61
	0.19
	1.49 to 1.73

	Basal 
Respiration
	Prepubertal
	IS
	24
	15.86
	5.39
	13.58 to 18.13

	
	
	IR
	45
	18.30
	5.26
	16.72 to 19.88

	
	Peripubertal
	IS
	14
	16.76
	6.38
	13.08 to 20.44

	
	
	IR
	50
	18.00
	5.78
	16.36 to 19.64

	
	Postpubertal
	IS
	11
	19.61
	7.51
	14.57 to 24.65

	
	
	IR
	56
	16.77
	5.16
	15.39 to 18.15

	
	
	T2DM
	12
	14.21
	4.03
	11.65 to 16.77

	Maximal 
Respiration
	Prepubertal
	IS
	24
	61.13
	30.33
	48.33 to 73.94

	
	
	IR
	45
	75.56
	30.56
	66.38 to 84.74

	
	Peripubertal
	IS
	14
	66.75
	33.89
	47.19 to 86.32

	
	
	IR
	50
	74.67
	33.76 
	65.08 to 84.27

	
	Postpubertal
	IS
	11
	67.80
	37.79
	40.77 to 94.83

	
	
	IR
	56
	66.91
	33.56
	57.92 to 75.90

	
	
	T2DM
	12
	59.46
	21.03
	46.10 to 72.83

	Spare 
Respiratory Capacity
	Prepubertal
	IS
	24
	45.28
	25.69
	34.43 to 56.12

	
	
	IR
	45
	57.26
	26.01
	49.45 to 65.07

	
	Peripubertal
	IS
	14
	50.00
	28.28
	33.67 to 66.32

	
	
	IR
	50
	56.67
	28.90
	48.46 to 64.89

	
	Postpubertal
	IS
	11
	49.46
	31.72
	26.77 to 72.15

	
	
	IR
	56
	50.14
	28.87
	42.41 to 57.87

	
	
	T2DM
	12
	45.25
	18.92
	33.23 to 57.27

	ATP 
Production-related OCR
	Prepubertal
	IS
	24
	13.35
	4.53
	11.44 to 15.27

	
	
	IR
	45
	15.62
	4.52
	14.26 to 16.98

	
	Peripubertal
	IS
	14
	14.09
	5.56
	10.88 to 17.30

	
	
	IR
	50
	15.32
	4.78
	13.97 to 16.68

	
	Postpubertal
	IS
	11
	16.90
	6.83
	12.32 to 21.49

	
	
	IR
	56
	14.43
	4.16
	13.32 to 15.54

	
	
	T2DM
	12
	11.51
	3.69
	9.17 to 13.85

	Proton Leak
	Prepubertal
	IS
	24
	2.50
	1.33
	1.94 to 3.06

	
	
	IR
	45
	2.68
	1.13
	2.34 to 3.02

	
	Peripubertal
	IS
	14
	2.67
	1.40
	1.86 to 3.48

	
	
	IR
	50
	2.68
	1.45
	2.27 to 3.09

	
	Postpubertal
	IS
	11
	2.71
	1.13
	1.95 to 3.47

	
	
	IR
	56
	2.34 
	1.31
	1.99 to 2.69

	
	
	T2DM
	12
	2.70
	1.28
	1.89 to 3.51

	Coupling 
Efficiency
	Prepubertal
	IS
	24
	84.09
	6.15
	81.49 to 86.68

	
	
	IR
	45
	85.31 
	4.78
	83.88 to 86.75

	
	Peripubertal
	IS
	14
	83.91
	6.68
	80.05 to 87.77

	
	
	IR
	50
	85.67
	5.59
	84.08 to 87.25

	
	Postpubertal
	IS
	11
	85.47
	5.26
	81.93 to 89.00

	
	
	IR
	56
	86.70
	5.14
	85.32 to 88.07

	
	
	T2DM
	12
	80.11
	8.87
	74.47 to 85.75

	Non-mitochondrial OCR
	Prepubertal
	IS
	24
	4.71
	1.40
	4.12 to 5.30

	
	
	IR
	45
	4.78
	1.24
	4.41 to 5.15

	
	Peripubertal
	IS
	14
	4.21
	1.42
	3.39 to 5.03

	
	
	IR
	50
	5.05
	1.79
	4.55 to 5.56

	
	Postpubertal
	IS
	11
	4.84
	2.46
	3.19 to 6.50

	
	
	IR
	56
	4.37
	1.66
	3.92 to 4.81

	
	
	T2DM
	12
	4.60
	0.89
	4.03 to 5.16

	Total ATP
	Prepubertal
	IS
	24
	109.40
	35.31
	94.47 to 124.30

	
	
	IR
	45
	126.80
	27.92
	118.40 to 253.20

	
	Peripubertal
	IS
	14
	117.3
	35.73
	96.65 to 137.90

	
	
	IR
	50
	131.9
	38.75
	120.8 to 143.0

	
	Postpubertal
	IS
	11
	135.4
	46.12
	104.4 to 166.4

	
	
	IR
	56
	119.4
	33.65
	110.4 to 128.4

	
	
	T2DM
	12
	107.3
	32.10
	86.89 to 127.7

	Mito ATP
	Prepubertal
	IS
	24
	73.84
	23.55
	63.89 to 83.78

	
	
	IR
	45
	86.04
	20.29
	79.95 to 92.14

	
	Peripubertal
	IS
	14
	82.89
	28.70
	66.32 to 99.46

	
	
	IR
	50
	83.65
	28.04
	75.69 to 91.62

	
	Postpubertal
	IS
	11
	91.63
	34.92
	68.17 to 115.10

	
	
	IR
	56
	79.29
	22.39
	73.30 to 85.29

	
	
	T2DM
	12
	64.35
	34.39
	42.50 to 86.19

	Glyco ATP
	Prepubertal
	IS
	24
	35.55
	13.79
	29.72 to 41.37

	
	
	IR
	45
	40.78
	12.86
	36.91 to 44.64

	
	Peripubertal
	IS
	14
	34.40
	8.94
	29.23 to 39.56

	
	
	IR
	50
	50.66
	28.10
	42.67 to 58.65

	
	Postpubertal
	IS
	11
	43.73
	17.45
	32.01 to 55.46

	
	
	IR
	56
	40.08
	14.48
	36.20 to 43.96

	
	
	T2DM
	12
	42.94
	18.41
	31.25 to 54.63




Supplementary Table S2b: P-values, mean differences, 96% confidence intervals (CI), and Cohen’s d for group comparisons (IS vs IR, IS vs T2DM, IR vs T2DM) of mitochondrial bioenergetic parameters in PBMCs in prepubertal, peripubertal, and postpubertal children and adolescents. Basal respiration, maximal respiration, spare respiratory capacity, and ATP production-related OCR are presented in pmol/min/3×10⁵ cells, and total ATP, mito ATP, and glycol ATP in pmol ATP/min/3×10⁵ cells.
	Parameter
	Pubertal Stage
	Comparison
	p-value
	Mean diff.
	CI (95%)
	Cohen’s d

	BHI
	Prepubertal
	IS vs IR
	0.0182
	-0.16
	-0.29 to -0.03
	0.61

	
	Peripubertal
	IS vs IR
	0.5777
	-0.05
	-0.21 to 0.12
	0.17

	
	Postpubertal
	IS vs IR
	0.9178
	0.03
	-0.18 to 0.25
	0.13

	
	
	IS vs T2DM
	0.0153
	0.32
	0.05 to 0.59
	0.98

	
	
	IR vs T2DM
	0.0038
	0.28
	0.08 to 0.49
	1.20

	Basal 
Respiration
	Prepubertal
	IS vs IR
	0.0730
	-2.44
	-5.12 to 0.23
	0.46

	
	Peripubertal
	IS vs IR
	0.4895
	-1.24
	-4.81 to 2.33
	0.21

	
	Postpubertal
	IS vs IR
	0.2530
	2.84
	-1.41 to 7.09
	0.51

	
	
	IS vs T2DM
	0.0490
	5.40
	0.02 to 10.78
	0.91

	
	
	IR vs T2DM
	0.3006
	2.56
	-1.54 to 6.66
	0.51

	Maximal 
Respiration
	Prepubertal
	IS vs IR
	0.0655
	-14.43
	-29.81 to 0.95
	0.47

	
	Peripubertal
	IS vs IR
	0.4413
	-7.92
	-28.34 to 12.51
	0.23

	
	Postpubertal
	IS vs IR
	0.9966
	0.88
	-25.87 to 27.64
	0.03

	
	
	IS vs T2DM
	0.8221
	8.33
	-25.04 to 41.70
	0.28

	
	
	IR vs T2DM
	0.7534
	7.45
	-17.34 to 32.24
	0.23

	Spare 
Respiratory Capacity
	Prepubertal
	IS vs IR
	0.0716
	-11.98
	-25.05 to 1.08
	0.46

	
	Peripubertal
	IS vs IR
	0.4458
	-6.67
	-24.07 to 10.72
	0.23

	
	Postpubertal
	IS vs IR
	0.9972
	-0.68
	-23.68 to 22.31
	0.02

	
	
	IS vs T2DM
	0.9345
	4.21
	-24.47 to 32.89
	0.16

	
	
	IR vs T2DM
	0.8475
	4.89
	-16.42 to 26.19
	0.18

	ATP 
Production-related OCR
	Prepubertal
	IS vs IR
	0.0515
	-2-27
	-4.55 to 0.01
	0.50

	
	Peripubertal
	IS vs IR
	0.4123
	-1.24
	-4.23 to 1.76
	0.25

	
	Postpubertal
	IS vs IR
	0.2304
	2.47
	-1.11 to 6.05
	0.53

	
	
	IS vs T2DM
	0.0155
	5.39
	0.86 to 9.93
	1.00

	
	
	IR vs T2DM
	0.1139
	2.92
	-0.53 to 6.37
	0.71

	Proton Leak
	Prepubertal
	IS vs IR
	0.5623
	-0.18
	-0.78 to 0.43
	0.15

	
	Peripubertal
	IS vs IR
	0.9859
	-0.01
	-0.88 to 0.86
	0.01

	
	Postpubertal
	IS vs IR
	0.6633
	0.37
	-0.64 to 1.38
	0.29

	
	
	IS vs T2DM
	>0.9999
	0.004
	-1.27 to 1.28
	0.00

	
	
	IR vs T2DM
	0.6495
	-0.36
	-1.34 to 0.61
	0.28

	Coupling 
Efficiency
	Prepubertal
	IS vs IR
	0.3616
	-1.23
	-3.90 to 1.44
	0.23

	
	Peripubertal
	IS vs IR
	0.3233
	-1.76
	-5.29 to 1.77
	0.30

	
	Postpubertal
	IS vs IR
	0.8001
	-1.23
	-5.84 to 3.38
	0.24

	
	
	IS vs T2DM
	0.0784
	5.36
	-0.48 to 11.19
	0.73

	
	
	IR vs T2DM
	0.0020
	6.59
	2.14 to 11.03
	1.11

	Non-mitochondrial OCR
	Prepubertal
	IS vs IR
	0.8229
	-0.07
	-0.73 to 0.58
	0.06

	
	Peripubertal
	IS vs IR
	0.1078
	-0.85
	-1.89 to 0.19
	0.49

	
	Postpubertal
	IS vs IR
	0.6763
	0.48
	-0.87 to 1.82
	0.26

	
	
	IS vs T2DM
	0.9365
	0.25
	-1.46 to 1.95
	0.14

	
	
	IR vs T2DM
	0.9061
	-0.23
	-1.53 to 1.07
	0.15

	Total ATP
	Prepubertal
	IS vs IR
	0.0277
	-17.44
	-32.90 to -1.97
	0.57

	
	Peripubertal
	IS vs IR
	0.2110
	-14.61
	-37.71 to 8.50
	0.38

	
	Postpubertal
	IS vs IR
	0.3604
	15.99
	-11.86 to 43.85
	0.45

	
	
	IS vs T2DM
	0.1445
	28.08
	-7.18 to 63.33
	0.71

	
	
	IR vs T2DM
	0.5321
	12.09
	-14.78 to 38.95
	0.36

	Mito ATP
	Prepubertal
	IS vs IR
	0.0277
	-12.21
	-23.04 to -1.38
	0.57

	
	Peripubertal
	IS vs IR
	0.9287
	-0.77
	-17.80 to 16.27
	0.03

	
	Postpubertal
	IS vs IR
	0.3358
	12.34
	-8.43 to 33.11
	0.50

	
	
	IS vs T2DM
	0.0401
	27.29
	1.00 to 53.58
	0.79

	
	
	IR vs T2DM
	0.182
	14.95
	-5.09 to 34.99
	0.60

	Glyco ATP
	Prepubertal
	IS vs IR
	0.1212
	-5.23
	-11.88 to 1.42
	0.40

	
	Peripubertal
	IS vs IR
	0.0376
	-16-27
	-31.57 to -0.96
	0.64

	
	Postpubertal
	IS vs IR
	0.7562
	3.653
	-8.58 to 15.89
	0.24

	
	
	IS vs T2DM
	0.9918
	0.79
	-14.69 to 16.28
	0.04

	
	
	IR vs T2DM
	0.8317
	-2.86
	-14.66 to 8.94
	0.19
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