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Supplementary Information

Supplementary Figure 1: Principal components analysis (PCA) model constructed
on the forebrain metabolic profiles of all study animals. A) Scores plot (PC1 v PC2)
and B) loadings plot from the PCA model (R? = 95%) using mean centered and

pareto scaled data. AMP, adenosine monophosphate; GABA, y-aminobutyric acid;

GPC, glycerophosphocholine.
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Supplementary Table S1: Forebrain metabolites significantly different between
prepubertal (P21) and postnatal (P3). 121 metabolites were significantly higher in the
forebrain of P21 mice compared to P3 mice and 78 metabolites significantly lower.
Criteria for significance was greater than two fold-change (P21 relative to P3) and
FDR-adjusted P <0.05.

Metabolite Fold change log2(FC) p.adj -Log10(p)
(P21 vs. P3)
N-acetylaspartate 4.6362 2.2129 1.51E-16 15.822
pyroglutamine 17.699 4.1456 2.22E-16 15.653
1,2-dioleoyl-GPS 181/181 5.3136 2.4097 3.02E-16 15.52
sphingomyelin d181/181, d182/180 6.9231 2.7914 4.50E-16 15.347
1-stearoyl-2-arachidonoyl-GPC 180/204 3.6097 1.8519 6.67E-16 15.176
cystathionine 0.24157 @ -2.0495 1.57E-15 14.803
1-1-enyl-stearoyl-2-arachidonoyl-GPE P-180/204 4.0986 2.0351 1.57E-15 14.803
xanthine 4.956 2.3092 1.89E-15 14.724
putrescine 0.048905 -4.3539 2.41E-15 14.618
pro-hydroxy-pro 0.028596 @ -5.1281 3.10E-15 14.508
carnosine 7.4746 2.902 3.10E-15 14.508
sphingosine 4.2331 2.0817 5.05E-15 14.297
1-1-enyl-palmitoyl-2-palmitoyl-GPC P-160/160 9.6679 3.2732 6.53E-15 14.185
N-acetyltaurine 0.10845 -3.205 9.82E-15 14.008
adenine 42115 2.0743 9.82E-15 14.008
stearoyl sphingomyelin d181/180 8.3916  3.0689 1.17E-14 13.932
trans-4-hydroxyproline 0.19385 -2.367 2.17E-14 13.665
orotidine 0.24803 -2.0114 2.69E-14 13.571
homocarnosine 47585000 25.504 2.94E-14 13.532
1,2-dioleoyl-GPE 181/181 3.794 1.9237 3.36E-14 13.473
1-1-enyl-palmitoyl-2-oleoyl-GPC P-160/181 43.796 5.4527 3.80E-14 13.42
phosphoethanolamine 0.47563 -1.0721 6.13E-14 13.213
desmosterol 0.13929  -2.8438 6.75E-14 13.17
N-acetylglutamate 5.345 2.4182 6.75E-14 13.17
1-1-enyl-palmitoyl-2-arachidonoyl-GPE P-160/204 2.5172 1.3318 7.36E-14 13.133
7-methylguanine 0.06562 = -3.9297 1.10E-13 12.96
3-hydroxy-3-methylglutarate 0.32287 -1.631 1.55E-13 12.811
2'-deoxycytidine 0.24939  -2.0035 2.11E-13 12.677
N6-carbamoylthreonyladenosine 0.26899 @ -1.8944 3.99E-13 12.399
1-1-enyl-stearoyl-2-oleoyl-GPE P-180/181 14.717 3.8794 4.07E-13 12.391
1-1-enyl-palmitoyl-2-linoleoyl-GPE P-160/182 3.0504 1.609 4.07E-13 12.391
1,2-dioleoyl-GPC 181/181 2.0284 1.0203 4.65E-13 12.333
sphingomyelin d181/200, d161/220 8.949 3.1617 5.12E-13 12.291
N-acetylarginine 3.9532 1.983 5.12E-13 12.291
citrate 3.9204 1.971 5.20E-13 12.284
maltotriose 0.12626  -2.9856 6.27E-13 12.202
N-acetylglutamine 2.5691 1.3612 6.65E-13 12.177
homoarginine 0.23484  -2.0902 8.69E-13 12.061
glycosyl-N-stearoyl-sphingosine 6.7299 2.7506 8.94E-13 12.049
dimethylarginine SDMA ADMA 0.38178  -1.3892 1.01E-12 11.997
sphingomyelin d181/221, d182/220, d161/241 4.3887 2.1338 1.51E-12 11.822
trigonelline 9.8812 3.3047 1.53E-12 11.816
4-imidazoleacetate 0.03481 -4.8443 1.76E-12 11.756
sphingomyelin d181/241, d182/240 3.4102 1.7699 1.76E-12 11.756

maltotetraose 0.10261 -3.2848 1.77E-12 11.752
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6508800
0.34275
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N4-acetylcytidine
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S-lactoylglutathione
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3-hydroxybutyrylcarnitine 2
y-glutamylhistidine
N-stearoyltaurine

erucate 221n9
1-palmitoyl-GPS 160
solanidine

allo-threonine
1-1-enyl-stearoyl-GPE P-180
indolelactate
dihydroxyacetone phosphate
stearate 180

guanosine 3'-monophosphate
oleoyl ethanolamide
imidazole propionate
10-nonadecenoate 191n9
2-hydroxy-3-methylvalerate
adenylosuccinate
adenosine 5'-diphosphate
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linolenate oc or y 183n3 or 6
arachidonate 204n6
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oleate/vaccenate 181
2'-deoxyadenosine
3-indoxyl sulfate

galactose 1-phosphate
fructose-6-phosphate
1-palmitoyl-GPG 160
docosahexaenoate 226n3
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phenol sulfate
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296.84
0.40273
2.526
4.5093
2.2999
2.563
765060
0.4209
0.4529
2.2525
0.25927
2.9592
7.2943
17.495
2.2086
0.21373
2.3196
5.1422
0.2838
3.9245
2.8341
2.4186
0.40907
0.49472
2.5486
9.9393
5.5757
5.7128
787210
3.4332
0.4792
5.684
3.6288
0.39434
3.4764
3.2377
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4.6742
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0.41487
0.42295
2.135
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8.2135
-1.3121
1.3369
2.1729
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1.3578
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-1.2485
-1.1427
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-1.9475
1.5652
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-1.0153
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-1.3425
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9.41E-07
1.07E-06
1.33E-06
1.42E-06
1.89E-06
2.30E-06
2.31E-06
2.34E-06
1.07E-05
1.09E-05
1.47E-05
1.52E-05
1.64E-05
2.06E-05
2.53E-05
2.94E-05
4.66E-05
5.11E-05
5.49E-05
7.79E-05
8.31E-05
8.36E-05
0.00010553
0.00011992
0.00013296
0.00013297
0.00013672
0.00017238
0.00019433
0.00022024
0.00039836
0.00043821
0.00098573
0.0010827
0.0011001
0.0012023
0.0012045
0.0017159
0.0019744
0.0020376
0.0026612
0.0026651
0.0049165
0.0049592
0.018664
0.026193
0.031631
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5.9715
5.8747
5.8478
5.7225
5.6375
5.6366
5.63
4.9726
4.9627
4.8327
4.8172
4.7841
4.686
4.5961
4.5314
4.3312
4.2915
4.2603
4.1085
4.0806
4.0777
3.9766
3.9211
3.8763
3.8763
3.8642
3.7635
3.7115
3.6571
3.3997
3.3583
3.0062
2.9655
2.9585
2.92
2.9192
2.7655
2.7046
2.6909
2.5749
2.5743
2.3083
2.3046
1.729
1.5818
1.4999



Supplementary Table S2: Forebrain metabolites significantly different between

young adult (P60) and prepubertal/juvenile mice (P21). 14 metabolites were

significantly higher in the forebrain of P60 mice compared to P21 mice and 29

metabolites significantly lower. Significant metabolites had a greater than two fold-
change between the groups (P60 relative to P21) and an FDR-adjusted P < 0.05.

Metabolite Fold change log2(FC) | p.adj -LOG10(p)
(P60 vs. P21)
N-methylnicotinic acid (trigonelline) 0.19463 -2.3612 3.67E-10 9.435
stachydrine 0.45015 -1.1515 4.19E-10 9.3774
4-guanidinobutanoate 0.4767 -1.0689 4.19E-10 9.3774
adenosine 2.3352 1.2235 8.42E-10 9.0749
2'-deoxycytidine 0.36112 -1.4694 1.30E-08 7.8863
2'-deoxyadenosine 3.5413 1.8243 7.61E-08 7.1189
sphingomyelin d182/230, d181/231, d171/241 2.7127 1.4398 1.39E-07 6.8575
palmitoylcholine 2.2075 1.1424 1.53E-07 6.8148
allantoin 0.46968 -1.0902 2.82E-07 6.5501
hypotaurine 0.49554 -1.0129 2.82E-07 6.5501
7-methylguanine 0.073047 -3.775 3.34E-07 6.4768
ergothioneine 2.2677 1.1812 8.73E-07 6.0592
dimethylglycine 0.23344 -2.0989 1.24E-06 5.9073
pro-hydroxy-pro 0.42465 -1.2356 1.24E-06 5.9073
2-aminoheptanoate 0.31808 -1.6525 1.24E-06 5.9067
adenosine 2'-monophosphate 0.30743 -1.7017 2.81E-06 5.5508
putrescine 0.23335 -2.0994 3.47E-06 5.4601
5-methyl-2'-deoxycytidine 0.29698 -1.7516 4.12E-06 5.3846
inosine 5'-monophosphate 0.38271 -1.3857 8.45E-06 5.0729
adenosine 5'-diphosphoribose 2.2571 1.1745 8.46E-06 5.0726
uridine 5'-monophosphate 0.42684 -1.2282 2.97E-05 4.5274
3-methylcytidine 0.3973 -1.3317 3.07E-05 4.5133
cysteinylglycine 2.2831 1.191 3.80E-05 4.4198
glutathione 2.1769 1.1223 9.05E-05 4.0433
2'-deoxyinosine 0.44955 -1.1534 9.14E-05 4.0389
4-hydroxy-nonenal-glutathione 0.48304 -1.0498 | 0.00016992 3.7698
adenylosuccinate 0.25492 -1.9719 0.00026016 3.5848
N4-acetylcytidine 0.21734 -2.202 0.000335 3.475
3-ureidopropionate 0.49395 -1.0176 | 0.00081704 3.0878
imidazole propionate 0.24348 -2.0382 | 0.00085564 3.0677
palmitoyl ethanolamide 2.5653 1.3591 | 0.00086244 3.0643
S-lactoylglutathione 2.2332 1.1591 | 0.00099882 3.0005
cytosine 0.22993 -2.1208 0.0010009 2.9996
guanosine 3'-monophosphate 0.20606 -2.2789 0.0011251 2.9488
urate 3.3978 1.7646 0.001443 2.8407
gamma-glutamylglycine 2.0527 1.0375 0.0016778 2.7753
2-hydroxy-3-methylvalerate 0.40993 -1.2865 0.0019479 2.7104
uridine 5'-diphosphate 0.3935 -1.3456 0.0020251 2.6936
phenol sulfate 3.3664 1.7512 0.0038704 2.4122
1-oleoyl-GPG 181 2.1815 1.1253 0.0046484 2.3327
indolelactate 0.30026 -1.7357 0.011497 1.9394
1-methylnicotinamide 0.42243 -1.2432 0.018371 1.7359
N-palmitoyltaurine 0.41276 -1.2766 0.02309 1.6366




