Supplementary Materials for

Regional brain analysis of modified amino acids and dipeptides during the sleep/wake cycle

Theodosia Vallianatou ?, Nicholas B. Béchet 2 Mario S.P. Correia?, Iben Lundgaard?® and Daniel

Globischt*

Affiliations

! Department of Chemistry-BMC, Science for Life Laboratory, Uppsala University, Box 599, SE-
75124 Uppsala, Sweden
2 Department of Experimental Medical Science, Lund University, SE- 22362 Lund, Sweden

3 Wallenberg Centre for Molecular Medicine, Lund University, SE-22362 Lund, Sweden

*Corresponding author. Email: Daniel.Globisch@scilifelab.uu.se



mailto:Daniel.Globisch@scilifelab.uu.se

Table of Contents

SUPPIEMENTANY TIGUIES ...ttt bbbt b bbbkt b bt e b e bt e b e st e b et eb et et et et e ne et e nb b e abeseabeneas 3
Fig. S1. Structural validation of the dipeptide Arg-Phe/Phe-Arg via tandem MS. ............ccooiinininiincnenns 3
Fig. S2. Structural elucidation of the dipeptides Phe-Tyr and TYr-Phe. ..., 4
Fig. S3. Structural validation of a series of N-aCyl glyCINES.........ccccvviiiii i 5
Fig. S4. Structural elucidation of the dipeptides Phe-Trp and Trp-Phe. ... 6
Fig. S5. Comparison of multiple iSODaric diPEPLITES. ........cccoueiriiriiiriiri s 7
Fig. S6. Structural elucidation of the dipeptides lle-Tyr, Tyr-lle and Tyr-Leu. ........ccococvviiniiniinincinecnenns 8
Fig. S7. Summary of the presented significant metabolites in all investigated brain regions. ..........c.cccccoceevnee. 9

SUPPIEMENTANY TADIES ......oeceiceiceece ettt et st e st e ee st et e seese et e e e e enseseeseaseeseateeneanesrenrennens 10
Table S1. Structure validation of significantly altered amino acid analogues............cccvevvreinerneniienseneeee e 10

LS (] T =SSOSR 12



Supplementary figures

322.187
(a) 100 Pooled brain tissue sample Phenylalanine feature fragment ions
5.20 min Arginine feature fragment ions
Arginine
175.118
& 120.080
130.049
158.092
190.097 305.158
166.04p 19044 212.053
J I ‘ 047 074 262156 2T37.147
o b W ‘! ."‘.. o .|.‘.'.‘.":"‘ .":]. ."l.'H. SRR N N—
(b) 50 100 150 200 250 300 miz
70.065 322.188
100 Arg-Phe 100 120,081 Phe-Arg
m/z322.187 322 187 m/z322.187
] o 175.119
70,066
175.119
T e 305.158 6dose| 116071 . 1980921 400 0o
Ll 158.042 130 098] Si 305.159
0 aal | 1 ) M ‘. " i i L 0 1 r 1
50 100 150 200 250 300 50 100 150 200 250 300
m/z m/z

Fig. S1. Structural validation of the dipeptide Arg-Phe/Phe-Arg via tandem MS. (a) Pooled
brain tissue was used for the UPLC-MS/MS analysis and spectra acquired at 20 eV. The feature
product ions derived from the protonated amino acids are highlighted in red and blue for Phe and
Arg, respectively (1). The immonium product ion of the protonated Phe is underlined; (b)

Experimental MS/MS spectra available in the GNPS (2) database for Arg-Phe and Phe-Arg.
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Fig. S2. Structural elucidation of the dipeptides Phe-Tyr and Tyr-Phe. MS/MS spectra

available in the GNPS (2) database for Phe-Tyr and Tyr-Phe.
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Fig. S3. Structural validation of a series of N-acyl glycines. (a) Chemical structure of N-acyl
glycine analogues; (b) Second degree polynomial correlation between the m/z values of the
significant N-acyl glycines and their retention time; (c) Extracted ion chromatograms and MS/MS

spectra collected for the N-glycine analogues in brain tissue sample.
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Fig. S4. Structural elucidation of the dipeptides Phe-Trp and Trp-Phe. MS/MS spectra

available in the GNPS (2) database for Phe-Trp and Trp-Phe.
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Fig. S5. Comparison of multiple isobaric dipeptides. (a) Extracted ion chromatogram of m/z
295.165 in positive ionization mode. The four different chromatographic peaks at 7.18, 7.33, 7.59
and 7.94 min are annotated as I, 11, 111 and 1V, respectively; (b) Mass spectrometric intensities of
the dipeptide 11 in the cerebellum (N=6); (c) Structure validation of the dipeptides I, Il, Il and IV

by tandem spectra collected from pooled brain sample. The immonium product ions from the
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protonated amino acids are underlined.
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Fig. S6. Structural elucidation of the dipeptides lle-Tyr, Tyr-lle and Tyr-Leu. (a) MS/MS
spectra available in the GNPS (2) database for lle-Tyr; (b) MS/MS spectra available in the

GNPS (2) database for Tyr-lIle and Tyr-Leu.
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Fig. S7. Summary of the presented significant metabolites in all investigated brain regions.
(a) Column plots of the significance, expressed as the negative log10 of the P value (-log10P >
1.30), and the log2 fold change (FC) of the presented dipeptides per brain region in both positive
and negative ionization mode (two-tailed unpaired t-test on sleep/wake effects; P<0.05). (b)
Column plots of the significance, expressed as the negative log10 of the P value (-log10P > 1.30),
and the log2 fold change (FC) of the presented acylated amino acids per brain region in both
positive and negative ionization mode (two-tailed unpaired t-test on sleep/wake effects; P<0.05);

FC= (sleep)/(wake); CBL: cerebellum; CTX: cortex; HC: hippocampus; MDB: midbrain.



Supplementary tables

Table S1. Structure validation of significantly altered amino acid analogues
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N-Ac-Tyr 222.075 | 222.0761 (4.95 NEG | 755 | 7.81 20eV (1
N-Arachidonoyl 360.255 | 360.2533 |-4.72 NEG | 16.31 20eV | 2a
glycine
Asn-Phe/Phe-Asn 278.113 | 278.1135 (1.80 NEG | 6.21 20eV | 2a
Gly-Tyr 237.086 | 237.0870 [4.22 NEG | 5.63 | 5.85 20eV |1
N-Ac-Leu/lle 172.096 | 172.0968 [4.65 NEG | 8.19 20eV | 2b
N-Ac-Phe 206.080 | 206.0812 [5.82 NEG [ 9.75 [ 10.06 | 20eV | 1
N-Decanoylglycine 228.159 | 228.1594 [1.75 NEG | 12.35 20eV | 2a
N-Lauroylglycine 256.191 | 256.1907 [-1.17 NEG | 13.68 20eV | 2a
N-Nonanoylglycine 214.143 | 214.1438 (3.74 NEG | 11.54 20eV | 2a
N- 242.175 | 242.1751 [0.41 NEG [ 13.07 20eV | 2a
Undecanoylglycine
Tridecanoylglycine 270.207 | 270.2064 [-2.22 NEG | 14.21 20eV | 2a
Glu-Asp/Asp-Glu 263.086 | 263.0874 [5.32 POS | 1.85 20eV | 3
Phe-Val/ VVal-Phe 265.155 | 265.1547 |-1.13 POS | 7.72 20eV | 3
Ala-Trp/Trp-Ala 276.133 | 276.1343 |4.71 POS | 7.10 20eV | 3
Phe-Leu 279.170 | 279.1703 |1.07 POS [ 9.70 | 9.79 20eV |1
Leu/lle-Phe 279.170 | 279.1703 |1.07 POS | 9.18 20eV |3
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Leu/lle-Phe 279.171 | 279.1703 |-2.51 POS | 8.77 20eV | 3
Glu-Phe/Phe-Glu 295.129 | 295.1288 |-0.68 POS | 8.15 20eV | 3
Leu/lle-Tyr/Tyr- 295.165 | 295.1652 |0.68 POS | 7.32 20eV | 3
Leu/lle

Asn-Tyr/Tyr-Asn 296.124 | 296.1241 (0.34 POS | 6.15 20eV | 3
Asp-Tyr/Tyr-Asp 297.107 | 297.1081 |3.70 POS | 4.65 20eV | 2a
Asp-Tyr/Tyr-Asp 297.108 | 297.1081 (0.34 POS | 5.23 20eV | 2a
Trp-Val/Val-Trp 304.165 | 304.1656 |1.97 POS | 8.27 20eV | 3
Glu-Tyr/Tyr-Glu 311.124 | 311.1238 |-0.64 POS | 6.50 20eV | 3
Phe-Phe 313.155 | 313.1547 |-0.96 POS | 9.48 20eV | 2a
Arg-Phe/Phe-Arg 322.185 | 322.1874 [7.45 POS | 5.29 20eV | 2a
Phe-Tyr 329.149 | 329.1496 |1.82 POS | 7.90 20eV | 2a
Tyr-Phe 329.150 | 329.1496 |-1.22 POS | 8.39 20eV | 2a
GIn-Trp/Trp-Gln 333.156 | 333.1557 |-0.90 POS | 6.51 20eV | 3
Glu-Trp/Trp-Glu 334.139 | 334.1397 |2.09 POS | 6.91 20eV | 3
Tyr-Tyr 345.144 | 345.1445 |1.45 POS | 6.87 20eV | 2a
Phe-Trp/Trp-Phe 352.166 | 352.1656 [-1.14 POS | 9.42 20eV | 3

*Confidence level: Level 1- the proposed structure has been confirmed via appropriate measurement of an authentic

reference standard with MS, MS/MS and retention time matching; Level 2a- matching literature or library tandem

MS/MS spectrum data where the spectrum-structure match is unambiguous; Level 2b/ “Diagnostic” - represents the
case where no other structure fits the experimental information, but no standard or literature information is available

for confirmation; Level 3- evidence exists for possible structure(s), but insufficient information for one exact
structure only (e.g., positional isomers). (3, 4)
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