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Figure S1 Distribution of the continuous outcome variable ,,Change in body mass index standard
deviation score (BMI-SDS) during the intervention* (A BMI-SDS). (a) Histogram. (b) Normal
quantile-quantile plot. The distribution is not normal according to Shapiro-Wilk test

(p-value = 0.0019).
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Final measures Permutation test to assess significance
+  Final A, most frequently chosen A* Do for 1,...,10000:

) - ) - » Draw a random permutation of the outcome vector y
« Final coefficients: obtained by fitting LASSO model

to whole data set using A, as tuning parameter * Repeat the complete repeated nested CV procedure
s described above
« Variable stability: frequency with which a variable . o
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«  Average measures of prediction accuracy p-value = #(MSEPyerm = MSEP), analogously for Q2

Figure S2 Repeated nested cross-validation and permutation scheme. CV, cross-validation; MSEP, mean
squared error of prediction
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Figure S3 Boxplots of (a) age and (b) BMI-SDS before the intervention in children with and
without substantial weight loss during intervention. Kolmogorov-Smirnov test p-values are
shown. Age and BMI-SDS distribution did not differ significantly between children with and

without substantial weight loss




Table S1 Anthropometric and clinical traits at baseline and at the end of the 1-year lifestyle intervention

Variable Children with substantial weight loss (n = 40) Children without substantial weight loss (n = 40)
Change during intervention ® p-valueh Change during intervention ® p-valueh
Waist circumference (cm) -4.0 (-73.0, 15.5) 5.8E-03 3.0 (-13.0, 22.0) 3.9E-02
Fasting serum insulin (mU/I) -3.7(-29.9, 21.1) 2.2E-04 2.1(-29.3,52.7) 1.6E-01
Fasting glucose (mg/dl) 2.0 (-15.0, 189.0) 4.5E-01 2.5 (-21.0, 20.0) 3.1E-01
HOMA-IR (mU/I x mmol/l) -0.9 (-6.1, 27.7) 4.8E-04 0.7 (-5.4,14.1) 1.5E-01
Total cholesterol (mg/dl) -6.0 (-59.0, 40.0) 6.6E-02 -8.0 (-35.0, 56.0) 1.2E-01
LDL cholesterol (mg/dl) -3.0 (-58.0, 73.0) 1.1E-01 -3.0 (-46.0, 57.0) 1.3E-01
HDL cholesterol (mg/dl) 3.2(-12.4,32.2) 4.8E-02 -3.3(-18.1, 44.5) 3.4E-02
Triglycerides (mg/dl) -21.0 (-93.0, 44.0) 5.3E-03 7.0 (-232.0, 122.0) 3.0E-01
Systolic blood pressure (mmHg) -5.5 (-61.0, 60.0) 2.3E-03 -5.0 (-41.0, 55.0) 9.7E-03
Diastolic blood pressure (mmHg) 0.0 (-35.0, 10.0) 8.9E-02 0.0 (-41.0, 25.0) 5.3E-01

*Median (range). ®P_values were derived from Wilcoxon signed-rank test. “With substantial BMI-SDS reduction” was defined as BMI-SDS reduction >
0.5, “without substantial BMI-SDS reduction” as BMI-SDS reduction < 0.1. BMI-SDS, body mass index standard deviation score; HDL, high density
lipoprotein; HOMA-IR, homeostatic model assessment of insulin resistance; LDL, low density lipoprotein



Table S2 Results of univariate regression analyses. 144 baseline metabolites, anthropometric and clinical traits were subjected to logistic regression with the outcome “Substantial BMI-SDS reduction™ (body mass index standard deviation
score (BMI-SDS) reduction during the intervention > 0.5 vs. < 0.1), adjusted for sex and baseline age, pubertal stage and BMI-SDS. Mean (standard deviation) of baseline values in the two groups of children are shown in columns 2 and
3; Odds Ratio (OR) with 95% Confidence Interval (Cl), p-value and Benjamini-Hochberg-corrected p-value are reported in columns 4-6. Similarly, linear regression models were fit with the continuous outcome “"Change in BMI-SDS

during the intervention" (A BMI-SDS). B coefficient with 95% CI, Wald test-derived p-value, permutation-based p-value and Benjamini-Hochberg-corrected permutation-based p-value are reported in columns 7-10. Ass

corrected p-value < 0.05 were regarded as significant.

ciations with

Baseline value*

Children with

Children without

Association with substantial BMI-SDS reduction

Association with A BMI-SDS

Pre-intervention variable substar?tial substan_tial OR (95% CI) p-value p-value (corr.) B coefficient (95% CI) p-value permutation p- pe;T/L:Iitelon
overwel.ght overwe!ght value (corr)
reduction reduction

Age (years) 109 (2.3) 10.9 (2.0) 1.09 (0.61, 1.95) 7.7E-01 8.4E-01 0.0284 (-0.0994, 0.1562) 6.6E-01 6.7E-01 7.5E-01
Sex (% male) 50 55 1.37 (0.51, 3.77) 5.3E-01 6.7E-01 0.0567 (-0.1640, 0.2773) 6.1E-01 6.1E-01 7.0E-01
Pubertal stage (% prepubertal) 525 50 0.73 (0.21, 2.43) 6.1E-01 7.1E-01 0.0160 (-0.2510, 0.2830) 9.1E-01 9.1E-01 9.3E-01
BMI-SDS 2.35(0.43) 2.37 (0.45) 0.99 (0.62, 1.57) 9.6E-01 9.8E-01 0.0359 (-0.0663, 0.1381) 4.9E-01 4.9E-01 5.9E-01
Waist circumference (cm) 83.8 (10.5) 92.4 (12.7) 0.22 (0.07, 0.53) 2.2E-03 8.3E-02 0.2316 (0.0699, 0.3932) 5.8E-03 4.8E-03 4.2E-02
Total cholesterol (mg/dl) 167.8 (26.1) 177.9 (30.0) 0.68 (0.41, 1.07) 1.1E-01 2.6E-01 0.0545 (-0.0458, 0.1548) 2.8E-01 2.9E-01 4.2E-01
HDL cholesterol (mg/dI) 53.7 (11.4) 52.0 (11.6) 1.16 (0.73, 1.89) 5.3E-01 6.7E-01 0.0053 (-0.0997, 0.1104) 9.2E-01 9.2E-01 9.4E-01
LDL cholesterol (mg/dl) 96.2 (27.7) 104.0 (27.5) 0.74 (0.46, 1.18) 2.1E-01 3.9E-01 0.0347 (-0.0676, 0.1371) 5.0E-01 5.0E-01 6.1E-01
Triglycerides (mg/dl) 88.0 (38.4) 1232 (72.7) 0.40 (0.19, 0.75) 9.5E-03 8.3E-02 0.1182 (0.0164, 0.2201) 2.3E-02 2.2E-02 7.5E-02
Insulin (mU/I) 16.6 (11.4) 20.5(16.2) 0.58 (0.28, 1.08) 1.1E-01 2.6E-01 0.0642 (-0.0675, 0.1958) 3.3E-01 3.4E-01 4.7E-01
Glucose (mg/dl) 83.1(7.2) 86.1 (7.5) 0.64 (0.38, 1.03) 7.6E-02 2.2E-01 0.0951 (-0.0062, 0.1965) 6.5E-02 6.5E-02 1.7E-01
HOMA-IR (mU/I*mmol/l) 3.39(2.37) 4.33(3.31) 0.52 (0.25, 0.98) 5.5E-02 2.0E-01 0.0872 (-0.0456, 0.2200) 1.9E-01 2.0E-01 3.4E-01
Systolic blood pressure (mmHg) 117.6 (18.2) 118.3 (14.0) 0.96 (0.58, 1.59) 8.8E-01 9.3E-01 0.0330 (-0.0777, 0.1437) 5.5E-01 5.5E-01 6.5E-01
Diastolic blood pressure (mmHg) 68.0 (11.7) 67.7 (10.5) 1.02 (0.62, 1.67) 9.5E-01 9.8E-01 0.0202 (-0.0904, 0.1308) 7.2E-01 7.2E-01 8.0E-01
Cco 34.0 (8.8) 36.2(8.1) 0.74 (0.45, 1.19) 2.3E-01 4.0E-01 0.0754 (-0.0264, 0.1772) 1.4E-01 1.5E-01 2.9E-01
C10 0.230 (0.067) 0.259 (0.113) 0.72 (0.42, 1.15) 1.9E-01 3.8E-01 0.0549 (-0.0445, 0.1543) 2.7E-01 2.8E-01 4.2E-01
C10:1 0.151 (0.045) 0.156 (0.049) 0.90 (0.57, 1.40) 6.4E-01 7.3E-01 0.0150 (-0.0844, 0.1144) 7.6E-01 7.7E-01 8.3E-01
C10:2 0.042 (0.011) 0.045 (0.010) 0.73 (0.43, 1.16) 2.0E-01 3.8E-01 0.0172 (-0.0837, 0.1181) 7.4E-01 7.4E-01 8.2E-01
C12 0.080 (0.025) 0.086 (0.038) 0.83 (0.50, 1.31) 4.5E-01 6.0E-01 0.0315 (-0.0683, 0.1313) 5.3E-01 5.3E-01 6.4E-01
C12:1 0.130 (0.040) 0.131 (0.046) 1.00 (0.63, 1.59) 9.9E-01 9.9E-01 -0.0001 (-0.1008, 0.1007) 1.0E+00 1.0E+00 1.0E+00
C14 0.043 (0.015) 0.047 (0.018) 0.76 (0.46, 1.20) 2.5E-01 4.2E-01 0.0471 (-0.0528, 0.1470) 3.5E-01 3.4E-01 4.7E-01
C14:1 0.122 (0.042) 0.131 (0.048) 0.81 (0.50, 1.28) 3.8E-01 5.4E-01 0.0523 (-0.0469, 0.1516) 3.0E-01 3.0E-01 4.3E-01
C14:1-OH 0.013 (0.004) 0.013 (0.004) 1.19 (0.76, 1.90) 4.6E-01 6.0E-01 -0.0137 (-0.1150, 0.0876) 7.9E-01 7.9E-01 8.3E-01
C14:2 0.030 (0.014) 0.032 (0.013) 0.87 (0.55, 1.37) 5.5E-01 6.7E-01 0.0214 (-0.0794, 0.1223) 6.7E-01 6.7E-01 7.6E-01
C16 0.096 (0.032) 0.101 (0.026) 0.86 (0.54, 1.35) 5.1E-01 6.5E-01 0.0625 (-0.0372, 0.1622) 2.2E-01 2.2E-01 3.6E-01
C16:1 0.041 (0.012) 0.044 (0.013) 0.81(0.49, 1.27) 3.7E-01 5.4E-01 0.0541 (-0.0458, 0.1540) 2.8E-01 2.9E-01 4.2E-01
C18 0.036 (0.012) 0.040 (0.013) 0.73 (0.45, 1.14) 1.8E-01 3.7E-01 0.0879 (-0.0097, 0.1856) 7.7E-02 7.7E-02 1.9E-01
Ci18:1 0.107 (0.038) 0.111 (0.039) 0.90 (0.56, 1.42) 6.5E-01 7.3E-01 0.0430 (-0.0571, 0.1430) 3.9E-01 4.0E-01 5.2E-01
C18:2 0.042 (0.016) 0.043 (0.016) 0.94 (0.60, 1.48) 8.0E-01 8.6E-01 0.0178 (-0.0829, 0.1186) 7.3E-01 7.2E-01 8.0E-01
c2 6.82 (3.64) 6.79 (2.28) 1.01 (0.63, 1.63) 9.5E-01 9.8E-01 0.0140 (-0.0884, 0.1163) 7.9E-01 7.9E-01 8.3E-01
Cc3 0.331 (0.124) 0.384 (0.122) 0.62 (0.36, 1.01) 6.6E-02 2.1E-01 0.1117 (0.0097, 0.2138) 3.2E-02 3.0E-02 9.3E-02
C3-DC-M/ C5-OH 0.024 (0.009) 0.023 (0.007) 1.08 (0.68, 1.74) 7.5E-01 8.3E-01 0.0141 (-0.0877, 0.1159) 7.8E-01 7.8E-01 8.3E-01
C4 0.069 (0.047) 0.078 (0.035) 0.79 (0.45, 1.26) 3.5E-01 5.2E-01 0.0328 (-0.0700, 0.1356) 5.3E-01 5.3E-01 6.4E-01
C4:1-DC/C6 0.051 (0.016) 0.058 (0.025) 0.67 (0.39, 1.08) 1.3E-01 2.9E-01 0.0584 (-0.0426, 0.1594) 2.5E-01 2.5E-01 3.9E-01
C5 0.089 (0.041) 0.096 (0.031) 0.79 (0.47, 1.27) 3.5E-01 5.2E-01 0.0508 (-0.0529, 0.1545) 3.3E-01 3.5E-01 4.7E-01
C7-DC 0.034 (0.012) 0.033 (0.011) 1.13(0.72,1.81) 5.9E-01 6.9E-01 -0.0097 (-0.1111, 0.0918) 8.5E-01 8.4E-01 8.7E-01
Cc8 0.140 (0.033) 0.160 (0.069) 0.66 (0.36, 1.08) 1.3E-01 3.0E-01 0.0649 (-0.0347, 0.1646) 2.0E-01 2.0E-01 3.4E-01
C8:1 0.100 (0.050) 0.123 (0.070) 0.68 (0.40, 1.07) 1.1E-01 2.7E-01 0.1044 (0.0075, 0.2014) 3.5E-02 3.6E-02 1.1E-01
Cc9 0.030 (0.009) 0.033 (0.012) 0.79 (0.48, 1.26) 3.4E-01 5.2E-01 0.0707 (-0.0293, 0.1707) 1.6E-01 1.7E-01 3.0E-01
Arginine 108.0 (21.6) 117.9 (20.1) 0.57 (0.33, 0.93) 3.3E-02 1.5E-01 0.1376 (0.0420, 0.2333) 5.4E-03 5.2E-03 4.2E-02
Glutamine 497.6 (113.7) 521.3 (116.3) 0.79 (0.49, 1.24) 3.0E-01 4.8E-01 0.0835 (-0.0155, 0.1825) 9.7E-02 9.8E-02 2.2E-01
Glycine 229.8 (50.7) 238.0 (45.5) 0.81(0.51, 1.28) 3.8E-01 5.4E-01 0.0802 (-0.0191, 0.1795) 1.1E-01 1.1E-01 2.4E-01
Histidine 86.0 (21.4) 90.7 (18.4) 0.75 (0.46, 1.19) 2.4E-01 4.2E-01 0.0922 (-0.0072, 0.1917) 6.8E-02 6.8E-02 1.8E-01
Methionine 25.6 (5.4) 29.5(7.5) 0.49 (0.27, 0.81) 1.0E-02 8.3E-02 0.1196 (0.0223, 0.2170) 1.7E-02 1.7E-02 7.2E-02
Ornithine 55.2 (15.4) 60.2 (18.2) 0.71(0.43, 1.13) 1.6E-01 3.3E-01 0.0596 (-0.0413, 0.1605) 2.4E-01 2.4E-01 3.8E-01
Phenylalanine 60.3 (16.8) 66.5 (14.6) 0.64 (0.39, 1.02) 7.3E-02 2.2E-01 0.1170 (0.0204, 0.2137) 1.8E-02 2.0E-02 7.2E-02
Proline 164.6 (49.5) 197.2 (71.5) 0.55 (0.31, 0.90) 2.6E-02 1.3E-01 0.0730 (-0.0284, 0.1745) 1.6E-01 1.5E-01 3.0E-01
Serine 92.4 (29.9) 103.3 (28.3) 0.64 (0.39, 1.02) 6.9E-02 2.1E-01 0.1168 (0.0176, 0.2160) 2.2E-02 2.0E-02 7.2E-02
Threonine 73.8(29.5) 84.5 (28.8) 0.66 (0.40, 1.04) 8.4E-02 2.2E-01 0.0776 (-0.0218, 0.1770) 1.2E-01 1.2E-01 2.6E-01
Tryptophan 76.2 (15.4) 84.6 (16.7) 0.54 (0.30, 0.88) 2.1E-02 1.1E-01 0.1202 (0.0223, 0.2180) 1.7E-02 1.6E-02 7.2E-02
Tyrosine 82.5(21.1) 91.7 (19.9) 0.59 (0.34, 0.95) 4.0E-02 1.7E-01 0.1199 (0.0215, 0.2183) 1.8E-02 1.8E-02 7.2E-02
Valine 247.7 (72.7) 278.1 (62.4) 0.60 (0.35, 0.96) 4.4E-02 1.8E-01 0.0930 (-0.0064, 0.1923) 6.6E-02 6.9E-02 1.8E-01
xLeucine 191.1 (50.7) 217.9 (50.9) 0.53 (0.30, 0.87) 1.8E-02 1.0E-01 0.1147 (0.0139, 0.2154) 2.6E-02 2.8E-02 8.8E-02
PC aa C28:1 2.33(0.67) 2.57 (0.67) 0.66 (0.40, 1.04) 8.1E-02 2.2E-01 0.1187 (0.0218, 0.2155) 1.7E-02 1.8E-02 7.2E-02
PC aa C30:0 3.17 (1.32) 3.77 (1.18) 0.58 (0.34, 0.94) 3.5E-02 1.5E-01 0.1154 (0.0186, 0.2121) 2.0E-02 1.9E-02 7.2E-02
PC aa C32:0 10.6 (2.7) 125(3.2) 0.49 (0.28, 0.81) 8.2E-03 8.3E-02 0.1281 (0.0323, 0.2239) 9.5E-03 9.0E-03 6.2E-02
PC aa C32:1 13.8 (6.4) 18.3 (7.6) 0.46 (0.25, 0.77) 5.5E-03 8.3E-02 0.1413 (0.0434, 0.2392) 5.2E-03 3.9E-03 4.2E-02
PC aa C32:2 3.02 (1.66) 3.99 (1.62) 0.50 (0.28, 0.83) 1.1E-02 8.3E-02 0.1251 (0.0278, 0.2224) 1.2E-02 1.2E-02 7.1E-02
PC aa C32:3 0.446 (0.145) 0.506 (0.154) 0.63 (0.37, 1.02) 7.2E-02 2.2E-01 0.1172 (0.0205, 0.2139) 1.8E-02 1.7E-02 7.2E-02
PC aa C34:1 170.6 (49.9) 208.6 (57.9) 0.45 (0.25, 0.74) 3.4E-03 8.3E-02 0.1613 (0.0680, 0.2546) 9.4E-04 1.0E-03 3.3E-02
PC aa C34:2 293.9 (67.9) 342.3 (95.3) 0.50 (0.28, 0.83) 1.2E-02 8.5E-02 0.1353 (0.0393, 0.2313) 6.4E-03 5.3E-03 4.2E-02
PC aa C34:3 13.2(4.8) 16.1(4.7) 0.50 (0.30, 0.82) 7.9E-03 8.3E-02 0.1494 (0.0540, 0.2447) 2.6E-03 2.6E-03 3.7E-02
PC aa C34:4 1.40 (0.61) 1.74 (0.59) 0.52 (0.30, 0.85) 1.3E-02 8.8E-02 0.1320 (0.0362, 0.2279) 7.6E-03 7.4E-03 5.3E-02
PC aa C36:0 2.16 (0.80) 2.35(0.77) 0.77 (0.47, 1.21) 2.7E-01 4.4E-01 0.0558 (-0.0444, 0.1559) 2.7E-01 2.7E-01 4.1E-01
PC aa C36:1 38.8(13.3) 47.7 (15.4) 0.48 (0.27, 0.80) 7.9E-03 8.3E-02 0.1557 (0.0612, 0.2501) 1.6E-03 1.2E-03 3.3E-02
PC aa C36:2 192.7 (50.0) 233.6 (68.4) 0.44 (0.23, 0.75) 5.6E-03 8.3E-02 0.1468 (0.0521, 0.2416) 2.8E-03 2.9E-03 3.8E-02
PC aa C36:3 108.5 (32.8) 132.1 (39.6) 0.47 (0.26, 0.78) 6.8E-03 8.3E-02 0.1398 (0.0440, 0.2356) 4.8E-03 3.6E-03 4.2E-02
PC aa C36:4 138.6 (39.6) 159.1 (43.5) 0.58 (0.33, 0.94) 3.9E-02 1.6E-01 0.1172 (0.0212, 0.2133) 1.7E-02 1.8E-02 7.2E-02
PC aa C36:5 13.5(6.1) 17.9(7.9) 0.47 (0.26, 0.79) 7.8E-03 8.3E-02 0.1830 (0.0917, 0.2742) 1.5E-04 1.0E-04 1.4E-02
PC aa C36:6 0.574 (0.243) 0.725 (0.281) 0.50 (0.28, 0.83) 1.0E-02 8.3E-02 0.1501 (0.0549, 0.2454) 2.4E-03 2.1E-03 3.7E-02
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9.9E-01
8.7E-02

*Data are shown as mean (standard deviation), with unit umol/l, if not indicated otherwise. BMI-SDS, body mass index standard deviation score; Cx:y, acyl-group with chain length x and y double bonds; HDL, high density lipoprotein;

HOMA-IR, homeostatic model assessment of insulin resistance; LDL, low density lipoprotein; LPC a, lysophosphatidylcholine with acyl chain; PC aa, diacyl phosphatidylcholine; PC ae, acyl-alkyl phosphatidylcholine; SM,

sphingomyelin; SM (OH), hydroxysphingomyelin.
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