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Table S1 HILIC injection order 
QC = Quality Control, PT = Patient and HS = healthy sibling. Two analytical batches were used 

 
BATCH 1 

Inj. order Sample 
0 Blank 
1 QC 01 
2 QC 02 
3 QC 03 
4 QC 04 
5 QC 05 
6 HS 06 
7 PT 07 
8 HS 17 
9 HS 29 

10 PT 37 
11 QC 06 
12 HS 18 
13 HS 39 
14 HS 16 
15 PT 12 
16 HS 13 
17 QC 07 
18 HS 25 
19 HS 03 
20 PT 39 
21 PT 18 
22 PT 28 
23 QC 08 
24 PT 38 
25 PT 08 
26 HS 09 
27 PT 30 
28 PT 32 
29 QC 09 
30 HS 14 
31 HS 42 
32 PT 27 
33 HS 33 
34 PT 41 

35 QC 10 
36 PT 31 
37 HS 41 
38 PT 21 
39 PT 34 
40 HS 20 
41 QC 11 
42 PT 20 
43 PT 15 
44 PT 35 
45 HS 32 
46 PT 10 
47 QC 12 
48 PT 42 
49 HS 10 
50 PT 17 
51 PT 09 
52 HS 27 
53 QC 13 
54 QC 14 
55 Blank 

  
BATCH 2 

Inj. order Sample 
0 Blank 
1 QC 01 2 
2 QC 02 2 
3 QC 03 2 
4 QC 04 2 
5 QC 05 2 
6 HS 40 
7 HS 08 
8 HS 36 
9 HS 15 

10 PT 16 
11 QC 06 2 
12 HS 07 

13 PT 40 
14 PT 25 A 
15 HS 26 
16 HS 42 mz 
17 QC 07 2 
18 HS 43 
19 PT 36 
20 PT 43 
21 HS 11 
22 PT 26 
23 QC 08 2 
24 PT 11 
25 PT 33 
26 HS 37 
27 PT 29 
28 PT 13 
29 QC 09 2 
30 PT 14 
31 HS 04 
32 HS 30 
33 PT 19 
34 PT 03 
35 QC 10 2 
36 HS 12 
37 HS 34 
38 PT 06 
39 PT 25 B 
40 QC 11 2 
41 HS 35 
42 HS 38 
43 HS 31 
44 HS 28 
45 PT 04 
46 QC 12 2 
47 QC 13 2 
48 Blank 
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Table S2 List of parameters used for the 
XCMS software package 

findPeaks   
method centWave 
peakwidth 15-40 
mzTol adjusted to sample 
snthresh adjusted to sample 
noise 500 
prefilter 5-1000 
mzdiff -0.001 
groupA   
minHSac_GA 0 
minsamp_GA 0 
bw_GA 5 
mzwid_GA 0.005 
max_GA 50 
retcorr   
method loess 
missing 1 
extra 1 
span 0.2 
family gaussian 
groupB   
minfrac_GB 0 
minsamp_GB 0 
bw_GB 5 
mzwid_GB 0.005 
max_GB 50 
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Table S3 Summary of lipid found by using Alex123 in Quality Control samples. Data are reported as class normalized 
intensities ± standard deviation; class-retention times and considered adduct are also reported 

Hex2Cer [M+Cl]- 4.5 - 6.5 min 
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

Hex2Cer 34:1;2 896.587 27.7 ± 0.5 Hex2Cer 41:1;2 994.697 2.12 ± 0.03 Hex2Cer 35:1;2 910.603 0.33 ± 0.01 
Hex2Cer 42:2;2 1006.697 25.2 ± 0.7 Hex2Cer 36:1;2 924.618 1.91 ± 0.10 Hex2Cer 38:2;2 950.634 0.30 ± 0.01 
Hex2Cer 40:1;2 980.681 19.8 ± 0.6 Hex2Cer 32:1;2 868.556 0.78 ± 0.02 Hex2Cer 43:2;2 1020.712 0.30 ± 0.01 
Hex2Cer 42:1;2 1008.712 12.7 ± 0.3 Hex2Cer 34:2;2 894.571 0.56 ± 0.03 Hex2Cer 41:2;2 992.681 0.29 ± 0.04 
Hex2Cer 38:1;2 952.650 3.97 ± 0.08 Hex2Cer 43:1;2 1022.728 0.39 ± 0.01 Hex2Cer 33:1;2 882.571 0.26 ± 0.01 
Hex2Cer 40:2;2 978.665 3.10 ± 0.08 Hex2Cer 39:1;2 966.665 0.35 ± 0.01    

PG [M-H]- 6.5 - 8.0 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

PG 34:1 747.518 27.5 ± 0.3 PG 42:7 847.549 2.61 ± 0.05 PG 33:1 733.503 0.86 ± 0.02 
PG 36:2 773.534 15.1 ± 0.4 PG 44:10 869.534 2.46 ± 0.08 PG 40:5 823.549 0.84 ± 0.03 
PG 36:4 769.503 10.30 ± 0.13 PG 35:2 759.518 1.95 ± 0.05 PG 38:2 801.565 0.77 ± 0.02 
PG 36:1 775.549 6.95 ± 0.15 PG 32:0 721.503 1.61 ± 0.04 PG 31:10 687.330 0.53 ± 0.08 
PG 36:3 771.518 6.35 ± 0.08 PG 40:6 821.534 1.24 ± 0.07 PG 42:8 845.534 0.52 ± 0.02 
PG 38:4 797.534 4.16 ± 0.10 PG 40:7 819.518 1.18 ± 0.04 PG 34:3 743.487 0.47 ± 0.02 
PG 35:1 761.534 4.05 ± 0.09 PG 38:3 799.549 0.99 ± 0.01 PG 42:10 841.503 0.44 ± 0.02 
PG 38:5 795.518 3.38 ± 0.08 PG 38:6 793.503 0.94 ± 0.03 PG 35:3 757.503 0.39 ± 0.02 
PG 34:2 745.503 3.20 ± 0.17 PG 35:12 739.362 0.91 ± 0.06 PG 35:4 755.487 0.36 ± 0.02 

PI [M-H] – 8.0 - 9.0 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

PI 38:4 885.550 88.00 ± 0.12 PI 36:1 863.566 0.95 ± 0.01 PI 40:8 905.519 0.10 ± 0.01 
PI 38:5 883.534 3.23 ± 0.04 PI 40:6 909.550 0.55 ± 0.01 PI 32:0 809.519 < 0.10 
PI 36:4 857.519 1.85 ± 0.03 PI 36:3 859.534 0.37 ± 0.01 PI 31:0 795.503 < 0.10 
PI 36:2 861.550 1.5 ± 0.03 PI 39:4 899.566 0.37 ± 0.01 PI 35:1 849.550 < 0.10 
PI 40:4 913.581 1.4 ± 0.04 PI 37:4 871.534 0.33 ± 0.01 PI 32:1 807.503 < 0.10 
PI 40:5 911.566 1.12 ± 0.03 PI 38:6 881.519 0.12 ± 0.01 PI 35:2 847.534 < 0.10 

PE [M-H] -  9.0 - 10.5 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

PE 38:4 766.539 45.0 ± 0.7 PE 32:0 690.508 0.22 ± 0.01 PE 42:4 822.602 < 0.10 
PE 36:2 742.539 11.8 ± 0.4 PE 39:3 782.571 0.21 ± 0.01 PE 33:1 702.508 < 0.10 
PE 36:1 744.555 8.47 ± 0.12 PE 37:3 754.539 0.2 ± 0.01 PE 39:6 776.524 < 0.10 
PE 38:5 764.524 6.70 ± 0.12 PE 32:1 688.492 0.19 ± 0.02 PE 40:2 798.602 < 0.10 
PE 34:1 716.524 5.99 ± 0.08 PE 38:1 772.586 0.19 ± 0.01 PE 41:3 810.602 < 0.10 
PE 36:4 738.508 5.11 ± 0.13 PE 35:1 730.539 0.18 ± 0.01 PE 41:4 808.586 < 0.10 
PE 40:4 794.571 2.63 ± 0.06 PE 35:2 728.524 0.12 ± 0.01 PE 33:3 698.477 < 0.10 
PE 40:5 792.555 2.58 ± 0.04 PE 39:5 778.539 0.12 ± 0.01 PE 38:7 760.492 < 0.10 
PE 36:3 740.524 1.99 ± 0.10 PE 42:5 820.586 0.10 ± 0.01 PE 41:5 806.571 < 0.10 
PE 34:2 714.508 1.91 ± 0.10 PE 35:4 724.492 < 0.10 PE 41:6 804.555 < 0.10 
PE 40:6 790.539 1.88 ± 0.05 PE 37:2 756.555 < 0.10 PE 32:2 686.477 < 0.10 
PE 38:6 762.508 1.24 ± 0.02 PE 34:3 712.492 < 0.10 PE 30:0 662.477 < 0.10 
PE 38:2 770.571 0.62 ± 0.01 PE 42:6 818.571 < 0.10 PE 33:0 704.524 < 0.10 
PE 40:7 788.524 0.48 ± 0.01 PE 42:7 816.555 < 0.10 PE 35:0 732.555 < 0.10 
PE 37:4 752.524 0.45 ± 0.01 PE 33:4 696.461 < 0.10 PE 37:0 760.586 < 0.10 
PE 39:4 780.555 0.33 ± 0.01 PE 35:3 726.508 < 0.10    
PE 36:5 736.492 0.28 ± 0.01 PE 37:1 758.571 < 0.10    

PE-O [M-H] -  9.0 - 10.5 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

PE O-38:5 750.544 36.3 ± 0.6 PE O-42:5 806.607 0.74 ± 0.02 PE O-41:5 792.591 < 0.10 
PE O-36:5 722.513 20.6 ± 0.4 PE O-42:7 802.576 0.51 ± 0.02 PE O-35:5 708.497 < 0.10 
PE O-38:6 748.529 9.6 ± 0.3 PE O-39:5 764.560 0.49 ± 0.01 PE O-40:3 782.607 < 0.10 
PE O-40:5 778.576 9.6 ± 0.2 PE O-36:6 720.497 0.25 ± 0.01 PE O-35:3 712.529 < 0.10 
PE O-40:6 776.560 5.69 ± 0.12 PE O-34:1 702.544 0.24 ± 0.01 PE O-32:0 676.529 < 0.10 
PE O-40:7 774.544 4.36 ± 0.15 PE O-39:6 762.544 0.24 ± 0.01 PE O-37:6 734.513 < 0.10 
PE O-34:2 700.529 2.69 ± 0.08 PE O-39:7 760.529 0.15 ± 0.01 PE O-40:2 784.623 < 0.10 
PE O-38:7 746.513 2.23 ± 0.05 PE O-38:2 756.591 0.14 ± 0.01 PE O-41:6 790.576 < 0.10 
PE O-36:3 726.544 0.97 ± 0.03 PE O-32:1 674.513 0.13 ± 0.01 PE O-33:2 686.513 < 0.10 
PE O-36:2 728.560 0.92 ± 0.03 PE O-42:8 800.560 0.12 ± 0.01 PE O-34:4 696.497 < 0.10 
PE O-42:6 804.591 0.86 ± 0.02 PE O-38:3 754.576 0.11 ± 0.01 PE O-34:5 694.482 < 0.10 
PE O-37:5 736.529 0.84 ± 0.03 PE O-32:2 672.497 < 0.10 PE O-38:1 758.607 < 0.10 
PE O-34:3 698.513 0.83 ± 0.02 PE O-36:1 730.576 < 0.10    
PE O-40:8 772.529 0.81 ± 0.02 PE O-35:2 714.544 < 0.10    

PS [M-H] -  10.5 - 13.0 min  
PS 38:4 810.529 37.3 ± 0.3 PS 34:1 760.513 1.08 ± 0.01 PS 35:2 772.513 0.26 ± 0.01 
PS 36:1 788.545 28.6 ± 0.3 PS 37:3 798.529 0.81 ± 0.03 PS 34:2 758.498 0.24 ± 0.02 
PS 38:3 812.545 4.46 ± 0.04 PS 40:2 842.592 0.47 ± 0.01 PS 28:1 676.420 0.22 ± 0.01 
PS 36:2 786.529 4.37 ± 0.05 PS 35:1 774.529 0.39 ± 0.02 PS 37:1 802.560 0.2 ± 0.01 
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PS 40:7 832.513 4.34 ± 0.06 PS 36:3 784.513 0.39 ± 0.01 PS 42:5 864.576 0.18 ± 0.01 
PS 40:6 834.529 3.53 ± 0.03 PS 39:4 824.545 0.36 ± 0.01 PS 39:3 826.560 0.16 ± 0.01 
PS 40:4 838.560 3.16 ± 0.04 PS 28:0 678.435 0.33 ± 0.01 PS 38:6 806.498 0.13 ± 0.01 
PS 40:5 836.545 2.93 ± 0.03 PS 36:4 782.498 0.33 ± 0.01 PS 42:4 866.592 0.13 ± 0.01 
PS 38:5 808.513 2.05 ± 0.02 PS 42:7 860.545 0.31 ± 0.01 PS 39:5 822.529 0.11 ± 0.01 
PS 38:2 814.560 1.31 ± 0.01 PS 37:2 800.545 0.27 ± 0.01 PS 39:2 828.576 < 0.10 
PS 38:1 816.576 1.22 ± 0.01 PS 40:1 844.607 0.27 ± 0.01 PS 34:0 762.529 < 0.10 

LPE [M-H] -  12.5 - 14.0 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

LPE 18:0 480.310 43.79 ± 0.35 LPE 22:6 524.278 1.65 ± 0.02 LPE 19:0 494.325 0.31 ± 0.01 
LPE 20:4 500.278 18.45 ± 0.27 LPE 18:2 476.278 1.32 ± 0.03 LPE 22:3 530.325 0.3 ± 0.01 
LPE 18:1 478.294 13.11 ± 0.13 LPE 20:3 502.294 1.21 ± 0.02 LPE 18:3 474.263 0.14 ± 0.01 
LPE 22:4 528.310 5.77 ± 0.08 LPE 20:0 508.341 1.04 ± 0.02 LPE 20:5 498.263 0.14 ± 0.01 
LPE 16:0 452.278 5.59 ± 0.09 LPE 20:2 504.310 0.69 ± 0.01 LPE 22:1 534.357 0.14 ± 0.01 
LPE 22:5 526.294 3.00 ± 0.04 LPE 17:0 466.294 0.55 ± 0.01 LPE 19:1 492.310 0.13 ± 0.01 
LPE 20:1 506.325 2.19 ± 0.04 LPE 16:1 450.263 0.48 ± 0.01    

LPE-O [M-H] -  12.5 - 14.0 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

LPE O-18:1 464.315 40.8 ± 0.7 LPE O-20:2 490.330 1.62 ± 0.05 LPE O-10:0 354.205 0.21 ± 0.01 
LPE O-16:1 436.283 33.6 ± 0.4 LPE O-22:2 518.362 0.49 ± 0.06 LPE O-16:2 434.268 0.17 ± 0.01 
LPE O-18:2 462.299 16.09 ± 0.18 LPE O-18:3 460.283 0.43 ± 0.01 LPE O-22:3 516.346 0.10 ± 0.01 
LPE O-20:1 492.346 3.48 ± 0.17 LPE O-20:3 488.315 0.41 ± 0.01 LPE O-19:2 476.315 < 0.10 
LPE O-17:1 450.299 2.15 ± 0.03 LPE O-19:1 478.330 0.26 ± 0.01 LPE O-15:1 422.268 < 0.10 

PC [M-CH3] -  14.5 - 16.0 min 
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

PC 34:1 744,555 29.6 ± 0.3 PC 40:6 818,571 0.61 ± 0.02 PC 32:2 714,508 0.12 ± 0.01 
PC 32:0 718,539 17.74 ± 0.07 PC 40:4 822,602 0.48 ± 0.01 PC 37:3 782,571 0.10 ± 0.01 
PC 38:4 794,571 8.39 ± 0.23 PC 31:0 704,524 0.44 ± 0.01 PC 33:2 728,524 < 0.10 
PC 34:2 742,539 7.81 ± 0.08 PC 38:2 798,602 0.39 ± 0.01 PC 42:8 842,571 < 0.10 
PC 36:2 770,571 7.78 ± 0.07 PC 40:7 816,555 0.39 ± 0.01 PC 28:0 662,477 < 0.10 
PC 36:4 766,539 7.46 ± 0.06 PC 35:1 758,571 0.35 ± 0.01 PC 34:4 738,508 < 0.10 
PC 36:1 772,586 6.48 ± 0.09 PC 33:0 732,555 0.31 ± 0.01 PC 30:1 688,492 < 0.10 
PC 36:3 768,555 2.98 ± 0.03 PC 33:1 730,539 0.29 ± 0.01 PC 37:2 784,586 < 0.10 
PC 38:5 792,555 2.64 ± 0.07 PC 34:3 740,524 0.24 ± 0.01 PC 35:3 754,539 < 0.10 
PC 32:1 716,524 1.64 ± 0.04 PC 40:8 814,539 0.24 ± 0.01 PC 37:1 786,602 < 0.10 
PC 30:0 690,508 1.13 ± 0.03 PC 36:5 764,524 0.19 ± 0.01 PC 29:0 676,492 < 0.10 
PC 38:6 790,539 0.77 ± 0.01 PC 35:2 756,555 0.17 ± 0.01 PC 26:0 634,445 < 0.10 
PC 40:5 820,586 0.66 ± 0.01 PC 38:1 800,617 0.15 ± 0.01 PC 42:4 850,633 < 0.10 

PC-O [M-CH3] -  14.5 - 16.0 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

PC O-34:1 730.576 22.3 ± 0.2 PC O-36:2 756.591 2.25 ± 0.07 PC O-42:5 834.638 0.35 ± 0.03 
PC O-32:0 704.560 18.9 ± 0.4 PC O-36:3 754.576 2.04 ± 0.06 PC O-34:5 722.513 0.32 ± 0.02 
PC O-36:4 752.560 17.2 ± 0.2 PC O-36:1 758.607 1.36 ± 0.02 PC O-36:6 748.529 0.22 ± 0.01 
PC O-36:5 750.544 8.5 ± 0.12 PC O-30:0 676.529 1.19 ± 0.02 PC O-33:1 716.560 0.21 ± 0.02 
PC O-38:4 780.591 8.31 ± 0.10 PC O-40:4 808.623 1.14 ± 0.03 PC O-42:4 836.654 0.21 ± 0.01 
PC O-34:2 728.560 5.66 ± 0.05 PC O-34:3 726.544 0.90 ± 0.05 PC O-32:2 700.529 0.15 ± 0.02 
PC O-34:0 732.591 4.13 ± 0.05 PC O-36:0 760.623 0.72 ± 0.05 PC O-28:0 648.497 0.13 ± 0.01 
PC O-32:1 702.544 3.20 ± 0.04 PC O-31:0 690.544 0.57 ± 0.03    

SM [M-CH3] -  16.0 - 17.0 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

SM 34:1;2 687.545 65.9 ± 0.6 SM 33:1;2 673.529 1.29 ± 0.05 SM 43:2;2 811.670 < 0.10 
SM 40:1;2 771.639 7.16 ± 0.08 SM 36:2;2 713.560 0.93 ± 0.01 SM 30:1;2 631.482 < 0.10 
SM 42:2;2 797.654 5.48 ± 0.35 SM 35:1;2 701.560 0.64 ± 0.02 SM 31:1;2 645.498 < 0.10 
SM 38:1;2 743.607 3.33 ± 0.04 SM 41:1;2 785.654 0.54 ± 0.01 SM 44:2;2 825.686 < 0.10 
SM 32:1;2 659.513 3.31 ± 0.06 SM 38:2;2 741.592 0.45 ± 0.01 SM 43:1;2 813.686 < 0.10 
SM 36:1;2 715.576 3.25 ± 0.13 SM 39:1;2 757.623 0.25 ± 0.01 SM 33:2;2 671.513 < 0.10 
SM 34:2;2 685.529 2.64 ± 0.10 SM 41:2;2 783.639 0.24 ± 0.01 SM 39:2;2 755.607 < 0.10 
SM 42:1;2 799.670 2.52 ± 0.03 SM 37:1;2 729.592 0.13 ± 0.01 SM 44:1;2 827.701 < 0.10 
SM 40:2;2 769.623 1.48 ± 0.07 SM 32:2;2 657.498 0.10 ± 0.01 SM 37:2;2 727.576 < 0.10 

LPC [M-CH3] -  17.0 - 18.0 min 
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

LPC 16:0 480.310 65.5 ± 0.5 LPC 20:0 536.372 2.26 ± 0.19 LPC 15:0 466.294 0.31 ± 0.01 
LPC 18:1 506.325 23.5 ± 0.4 LPC 20:3 530.325 1.29 ± 0.04 LPC 22:5 554.325 0.19 ± 0.01 
LPC 20:1 534.357 3.46 ± 0.13 LPC 19:0 522.357 0.50 ± 0.02 LPC 19:1 520.341 0.18 ± 0.01 
LPC 20:4 528.310 2.40 ± 0.16 LPC 22:4 556.341 0.40 ± 0.01 LPC 22:3 558.357 0.08 ± 0.01 

LPC-O [M-CH3] -  17.0 - 18.0 min  
 m/z Rel. Ab. %  m/z Rel. Ab. %  m/z Rel. Ab. % 

LPC O-18:0 494.362 43.2 ± 1.5 LPC O-16:1 464.315 11.2 ± 0.5 LPC O-24:1 576.440 3.5 ± 0.3 
LPC O-18:1 492.346 42.2 ± 1.9       
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Table S4 Summary of acyl fatty chains retrieved, by using HILIC-ESI-AIF MS approach and 
Alex123 in LPC, PC, LPE, PS, PE and PI of Quality Control samples. Data are reported as class 
normalized intensities ± standard deviation 

 m/z LPC PC LPE PS PE PI 
FA 14:0 227.202 0.32 ± 0.01 0.66 ± 0.01 - - 0.04 ± 0.01 - 
FA 14:1 225.186 - - - - 0.01 ± 0.01 - 
FA 15:0 241.217 0.28 ± 0.01 0.40 ± 0.01 0.09 ± 0.01 0.09 ± 0.01 0.03 ± 0.01 - 
FA 16:0 255.233 38.1 ± 0.5 32.51 ± 0.13 - 1.02 ± 0.09 5.05 ± 0.07 5.33 ± 0.3 
FA 16:1 253.217 - 1.27 ± 0.01 1.02 ± 0.09 0.68 ± 0.01 0.78 ± 0.07 - 
FA 16:2 251.202 - 0.01 ± 0.01 - - 0.03 ± 0.01 - 
FA 16:3 249.186 - 0.01 ± 0.01 - - 0.04 ± 0.01 - 
FA 17:0 269.249 - 0.38 ± 0.02 0.68 ± 0.01 0.13 ± 0.01 0.22 ± 0.01 0.31 ± 0.01 
FA 17:1 267.233 - 0.15 ± 0.01 0.13 ± 0.01 - 0.08 ± 0.01 0.09 ± 0.01 
FA 18:0 283.264 53.8 ± 0.4 6.07 ± 0.14 57.5 ± 0.4 57.5 ± 0.4 11.49 ± 0.34 29.39 ± 0.5 
FA 18:1 281.249 - 26.92 ± 0.25 19.9 ± 0.2 19.9 ± 0.2 17.16 ± 0.21 13.3 ± 0.71 
FA 18:2 279.233 - 9.61 ± 0.06 - 0.25 ± 0.01 8.21 ± 0.09 3.52 ± 0.34 
FA 18:3 277.217 - 0.21 ± 0.01 - 0.22 ± 0.02 0.13 ± 0.01 - 
FA 19:0 297.28 0.34 ± 0.01 0.03 ± 0.01 0.25 ± 0.01 1.30 ± 0.02 0.05 ± 0.01 0.09 ± 0.01 
FA 19:1 295.264 0.16 ± 0.01 0.05 ± 0.01 0.22 ± 0.02 1.46 ± 0.04 0.05 ± 0.01 - 
FA 20:0 311.296 1.99 ± 0.13 0.28 ± 0.01 1.30 ± 0.02 0.49 ± 0.01 0.20 ± 0.01 0.25 ± 0.01 
FA 20:1 309.28 2.55 ± 0.06 0.56 ± 0.01 1.46 ± 0.04 1.52 ± 0.02 0.53 ± 0.01 0.44 ± 0.01 
FA 20:2 307.264 0.98 ± 0.02 0.51 ± 0.01 0.49 ± 0.01 10.47 ± 0.11 0.46 ± 0.01 - 
FA 20:3 305.249 0.82 ± 0.04 2.28 ± 0.03 1.52 ± 0.02 0.07 ± 0.01 2.71 ± 0.02 2.06 ± 0.04 
FA 20:4 303.233 - 15.81 ± 0.16 10.47 ± 0.11 0.22 ± 0.01 38.8 ± 0.41 40.96 ± 0.99 
FA 20:5 301.217 - 0.19 ± 0.01 0.07 ± 0.01 0.32 ± 0.01 0.40 ± 0.01 0.27 ± 0.01 
FA 22:0 339.327 - 0.01 ± 001 0.22 ± 0.01 0.06 ± 0.01 - - 
FA 22:1 337.311 - 0.02 ± 001 0.32 ± 0.01 0.25 ± 0.01 - - 
FA 22:2 335.296 - 0.01 ± 001 0.06 ± 0.01 2.73 ± 0.09 0.03 ± 0.01 - 
FA 22:3 333.28 - 0.05 ± 001 0.25 ± 0.01 0.98 ± 0.01 0.36 ± 0.01 - 
FA 22:4 331.264 0.54 ± 0.02 0.87 ± 0.01 2.73 ± 0.09 0.35 ± 0.01 7.87 ± 0.06 2.06 ± 0.05 
FA 22:5 329.249 0.19 ± 0.01 0.65 ± 0.01 0.98 ± 0.01 0.03 ± 0.01 3.69 ± 0.09 1.08 ± 0.06 
FA 22:6 327.233 - 0.45 ± 0.01 0.35 ± 0.01 0.03 ± 0.02 1.43 ± 0.03 0.63 ± 0.03 
FA 24:0 367.358 - - 0.03 ± 0.01 - - - 
FA 24:4 359.296 - 0.02 ± 0.01 - - 0.05 ± 0.01 - 
FA 24:5 357.28 - 0.01 ± 0.01 - - 0.06 ± 0.01 - 
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Fig. S1 Two-dimensional scatter plot of scores for PC1 and PC2 from principal component 

analyses on normalized and (A) centered, (B) autoscaled, (C) level scaled and (D) log10-

transformed data obtained by using XCMS. Points are coloured according to gender and 

labelled with subjects age. Even though the QC samples are tightly clustered together, no 

obvious clusters/groups, nor trends have been observed 
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Fig. S2 Two-dimensional scatter plot of scores for PC1 and PC2 from principal component 

analyses on normalized and (A) centered, (B) autoscaled, (C) level scaled and (D) log10-

transformed data obtained by using XCMS. Points are coloured according to ASD severity 

degree, i.e. 1, 2 or 3 and for healthy subjects. Circled subjects have cognitive delay. No 

obvious clusters/groups, nor trends were observed  
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Fig. S3 PLS-DA scatter plots of normalized centered (A), autoscaled (B), level scaled (C), and 

log10-transformed (D) data obtained by using XCMS. R2 and Q2 metrics are also shown which 

also suggest that there is no statistically significant separation using PLS-DA. See Figure 3 for 

more information  
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Fig. S4 PLS-DA results on XCMS data matrix from 1000 bootstraps for real models (blue 

distributions) and null models from permutation testing (red distributions). Models were 

generated to predict (A) healthy and (B) ASD severity degree: 1, 2 and 3. Cognitive delay on 

the autistic children (yes or not), (C) gender (male or female) and (D) age as target variable. 

Despite different pre-processing methods were used (i.e., A. Data centering, B. Autoscaling, 

C. Level scaling, D. Log10-transformation), no statistically significant separation was obtained 
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Fig. S5 Chromatograms obtained by extracted ion current (XIC) of class-related ions using the 

all ion fragmentation (AIF) acquisition modality, in which all ions are fragmented without 

isolating specific precursor ions in negative ion mode. (A) m/z 168.0431 (due to 

phosphatidylcholine PC, LPC and SM), (B) m/z 224.0693 (due to PC and LPC) and (C) m/z 

196.0380, due to phosphatidylethanolamine, PE and LPE. Ion structures are also reported 
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Fig. S6 Two-dimensional scatter plot of scores for PC1 and PC2 from principal component 

analyses on normalized and centered data obtained in negative ion mode using the all ion 

fragmentation (AIF) acquisition modality, in which all ions are fragmented without isolating 

specific precursor ions in negative ion mode. Unfortunately, those data were not suitable for 

chemometric analysis 

 


