—
Y
S

250
°

200 o

150 e o0 °

GGT activity (U1}
2
s

7]
1=}

>

200 400 600
S-ASM activity {fmol/h/pl)

——
j=1
-

2004 -o- malecontrols -e- female controls

-

t

=
°

GGT activity (U/l)
]
=] s

0 1(‘)0 ZCI)D 300 460 5!‘30
S-ASM activity (Fmol/hipl)

,.,
z

©

ALT activity (UNl)

L] 200 460 600
S-ASM activity (fmol/h/ul}

—
2

1009 -o male ogmrols -o- female controls
o

@ @
1= =1

ALT activity (Uil)
3

0 1(‘]0 ZCIIU 3[‘!0 4(’)0 560
S-ASM activity (fmol/hipl}

0
3

@
=1

AST activity (U/l)
8 8

1] 260 460 600
S-ASM activity (fmolfhipl)

-~ male controls -e- female controls

>

AST activity (U/l)
n ) @D -]
o (=] o (=]
ef— ¢ ¥ 7 3
(-]
°

1(‘)0 2(‘]0 360 460 560
S-ASM activity (fmol/h/pl)

Supplemental Figure S1. Positive correlation of serum acid sphingomyelinase (S-ASM) with liver enzyme activities GGT, ALT, and AST in the total cohort (1 =229, a-c) and the
subgroup of male (1 = 30) but not female (1 = 31) healthy controls (d—f). GGT gamma-glutamyl transferase, ALT alanine aminotransferase (glutamic-pyruvic transaminase, GPT),

AST aspartate aminotransferase (glutamic-oxaloacetic transaminase, GOT).
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Supplemental table S1. Sex-specific demographic and laboratory data for females corresponding to Table 1 for the whole groups. See legend of Table 1 for details.

Parameters p values for group difference

PU PM PR HC PUvs.PM PUvs. HC PMvs.HC PRvs.HC
n at inclusion 36 32 31 28
n at follow-up 34 28

age (years) 45 (33-53) 46 (32-55.5) 52 (47-63) 47 (32-60) 0.810 0.642 0.645 0.109

total education years 2 15 (13-17) 14 (12-17) 14 (12-15) 14 (12-17) 0.216 0.527 0.585 0.792

BMI (kg/m?) 24.0 (21.3-27.3) 27.3 (22.1-30.6) 25.3 (22.7-29.2)  24.3 (23-26.2) 0.055 0.664 0.124 0.309

BDI-II score at inclusion 29 (21-36) 33 (27-39) 3 (0-5) 1(0-4) 0.176 <0.001 <0.001 0.368
BDI-II score at follow-up ¢ 22 (15-27) 24 (16-36) 0.318
BDI-II score at relative change ¢ -0.23 (-0.42—0.06)  -0.21 (-0.42—0.01) 0.955

HAM-D score at inclusion 22 (19-26) 24 (21-27) 2 (1-4) 1(0-3) 0.095 <0.001 <0.001 0.256
HAMD-D score at follow-up ¢ 18 (14-21) 17 (11-22) 0.804
HAMD-D score at relative change © -0.24 (-0.38—0.05)  —0.24 (-0.44—0.08) 0.471

MADRS score at inclusion 26 (22-28) 28 (25-35) 1(04) 1(0-2) 0.046 <0.001 <0.001 0.216
MADRS score at follow-up ¢ 21 (18-25) 20 (15-29) 0.755
MADRS score relative change © -0.18 (-0.30—0.04)  -0.18 (-0.46—0.10) 0.258

STAI state score at inclusion 47 (40-56) 55 (48-66) 32 (30-35) 29 (26-32) 0.009 <0.001 <0.001 0.034
STAI state score at follow-up ¢ 46 (36 —51) 49 (45-59) 0.047
STAI state score relative change ° -0.05 (-0.15-0.03) -0.02 (-0.17-0.09) 0.794

STAI trait score at inclusion 62 (56-68) 65 (53-67) 36 (28-41) 29 (25-35) 0.830 <0.001 <0.001 0.013
STAI trait score at follow-up ¢ 58 (52-62) 58 (53-67) 0.666
STAI trait score relative change © -0.06 (-0.13-0.02) -0.04 (-0.12-0.07) 0.497

SF-12 physical component score b 49.6 (37.3-56.8) 50.6 (42.3-55.0) 54.3 (49.2-56.7)  56.3 (55.2-57.5) 0.709 0.003 0.001 0.035

SF-12 mental component score ® 19.4 (16.6-29.9) 16.5 (12.0-26.9) 52.5(48.1-57.0)  54.3 (50.8-58.2) 0.094 <0.001 <0.001 0.185

CRP (mg/L) 1.0 (0.6-2.3) 1.8 (0.90-3.4) 1.5 (1.0-2.2) 1.4 (0.8-3.3) 0.057 0.074 0.853 0.627

Triglycerides (mg/dL) 75 (57-108) 106 (84-136) 88 (69-139) 80 (64-111) 0.003 0.396 0.039 0.320

Total cholesterol (mg/dL) 211 (185-268) 226 (189-265) 237 (209-263) 217 (185-255) 0.511 0.970 0.449 0.335

HDL cholesterol (mg/dL) 65 (58-71) 59 (51-71) 62 (55-74) 66 (58-73) 0.180 0.720 0.141 0.366

LDL cholesterol (mg/dL) 140 (118-182) 152 (128-190) 154 (136-177) 134 (112-167) 0.258 0.763 0.167 0.154

HDL/LDL ratio 2.1 (1.7-2.8) 2.6 (1.9-3.1) 2.3 (1.9-3.1) 2 (1.7-2.5) 0.117 0.660 0.037 0.120

GGT (U/L) 18 (13-23) 18 (12-26) 18 (13-24) 18 (14-21) 0.863 0.965 0.896 1.000

ALT (U/L) 17 (14-23) 17 (13-24) 17 (14-23) 18 (16-24) 0.975 0.236 0.295 0.429

AST (U/L) 22 (19-25) 22 (19-25) 23 (19-27) 24 (21-27) 0.693 0.038 0.088 0.403

S-ASM (fmol/h/pL serum) at inclusion 138 (119-178) 151 (112-216) 148 (102-196) 177 (130-224) 0.363 0.090 0.573 0.133
S-ASM (fmol/h/uL serum) at follow-up © 133 (96-186) 178 (140-245) 0.015
S-ASM relative change © 0.05 (-0.21-0.21) 0.12 (-0.01-0.28) 0.165
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Supplemental table S2. Sex-specific demographic and laboratory data for males corresponding to Table 1 for the whole groups. See legend of Table 1 for details.

p values for group difference

Parameters PU PM PR HC PUvs.PM PUvs.HC PMvs.HC PRvs.HC
n at inclusion 27 34 30 11
n at follow-up 27 32
age (years) 49 (35-53) 46 (33-53) 49 (33-53) 36.5 (30—49) 0.642 0.143 0.244 0.407
total education years 2 16 (13-19) 14 (13-16) 15 (13-17) 16.5 (14-18) 0.073 0.936 0.028 0.413
BMI (kg/m?) 25.7 (23.3-28.3) 28.5 (26.7-30.2) 25.8 (25.6-27.0)  25.0 (22.9-28.4) 0.003 0.854 0.003 0.424
BDI-II score at inclusion 28 (23-32) 27 (21-32) 1(0-3) 2 (0-3) 0.810 <0.001 <0.001 0.851
BDI-II score at follow-up ¢ 18 (15-22) 17 (10-27) 0.402
BDI-II score at relative change ¢ -0.34 (-0.41--0.15)  -0.36 (-0.56—0.10) 0.448
HAM-D score at inclusion 21 (19-23) 22 (20-25) 2 (0-3) 0(0-1) 0.439 <0.001 <0.001 0.116
HAMD-D score at follow-up ¢ 18 (14-20) 13 (9-21) 0.173
HAMD-D score at relative change ¢ -0.13 (-0.38—0.05)  -0.38 (-0.58—-0.24) 0.009
MADRS score at inclusion 27 (24-29) 27 (23-34) 2 (0-2) 0(0-1) 0.541 <0.001 <0.001 0.080
MADRS score at follow-up ¢ 20 (18-24) 17 (13-23) 0.127
MADRS score relative change © -0.21 (-0.34—0.09)  -0.34 (-0.49—0.23) 0.032
STAI state score at inclusion 52 (46-58) 53 (40-62) 26 (22-36) 27 (25-31) 0.839 <0.001 <0.001 0.965
STAI state score at follow-up ¢ 48 (42-54) 45 (39-57) 0.639
STAI state score relative change ° -0.08 (-0.14-0.02) -0.05 (-0.12-0.07) 0.527
STAI trait score at inclusion 62 (57-67) 58 (52-67) 31 (25-35) 27 (25-32) 0.085 <0.001 <0.001 0.591
STAI trait score at follow-up ¢ 59 (54-64) 56 (50 - 60) 0.216
STAI trait score relative change © -0.06 (-0.11--0.02) -0.04 (-0.17-0.01) 0.701
SF-12 physical component score b 51.6 (39.1-57.6) 52.2 (45.2-58.4) 56.2 (50.2-56.5)  55.7 (53.8-56.5) 0.529 0.143 0.416 0.835
SF-12 mental component score ® 20.0 (16.6-26.3) 20.1 (15.4-26.0) 57.2 (50.8-58.9)  56.9 (52.6-58.9) 0.866 <0.001 <0.001 0.788
CRP (mg/L) 0.9 (0.5-2.1) 1.6 (1.1-2.7) 1.0 (0.8-2.4) 1.2 (0.6-1.9) 0.058 0.761 0.044 0.873
Triglycerides (mg/dL) 108 (79-134) 157 (112-191) 101 (65-127) 90 (60-175) 0.003 0.406 0.010 0.919
Total cholesterol (mg/dL) 224 (189-254) 244 (199-272) 211 (196-235) 198 (172-243) 0.299 0.185 0.019 0.828
HDL cholesterol (mg/dL) 52 (46-59) 45 (41-52) 45 (42-53) 51 (47-61) 0.016 0.879 0.030 0.080
LDL cholesterol (mg/dL) 152 (121-179) 173 (138-197) 148 (139-166) 131 (117-169) 0.144 0.123 0.001 0.315
HDL/LDL ratio 2.9(2.3-3.7) 3.7 (2.8-4.5) 3.2(2.5-3.7) 2.6 (2.0-3.3) 0.007 0.133 <0.001 0.174
GGT (U/L) 24 (18-43) 39 (23-53) 25 (17-32) 22 (15-33) 0.023 0.263 0.003 0.761
ALT (U/L) 26 (19-36) 33 (27-50) 23 (19-33) 29 (19-33) 0.020 0.955 0.032 0.942
AST (U/L) 25 (21-34) 28 (22-35) 27 (20-37) 30 (23-35) 0.227 0.128 0.471 0.344
S-ASM (fmol/h/pL serum) at inclusion 161 (129-242) 185 (157-240) 158 (90-177) 160 (126-210) 0.504 0.774 0.294 0.359
S-ASM (fmol/h/uL serum) at follow-up © 167 (126-223) 193 (159-211) 0.475
S-ASM relative change © 0.00 (-0.17-0.28) 0.04 (-0.14-0.24) 0.704
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Supplemental table S3. Comparison of activities of secretory acid sphingomyelinase (5-ASM) in the serum of patients and controls depending on specific medications.

Except for the first three lines, activities and the number of individuals (1) is provided for those taking the indicated drug. Mann-Whitney U-test for the comparison of

activities with drug versus without drug with nominal p < 0.05 in bold. Groups: PU unmedicated depressive patients, PM medicated depressive patients, HC healthy

controls, PR patients with remitted major depressive disorder; FIASMA - functional inhibitor of acid sphingomyelinase (less than 50% residual activity in a cell culture

modell). Please note, that these drugs have been tested at higher concentrations than present in patients' blood. Class refers to the classification of psychotropic substances
as indicated in the first lines. Reference: Kornhuber, J.; Tripal, P.; Gulbins, E.; Muehlbacher, M. Functional Inhibitors of Acid Sphingomyelinase (FILASMAs) in E. Gulbins
and L. Petrache (eds.), Sphingolipids: Basic Science and Drug Development, Handbook of Experimental Pharmacology 215, DOI 10.1007/978-3-7091-1368-4_9, # Springer-

Verlag Wien 2013.

median S-ASM activity (pmol/h/uL)

p values (with vs. without drug)

Drugs class FIASMA all n UP n MP n RP un HC =n all uP MP RP HC
all 161.8 229 1505 63 1757 66 1504 39 1732 61
no drugs 151.8 101 148.6 41 0 1448 17 1524 43
any drug 175.7 128 1509 22 1757 66 1544 22 2024 18 0.018 0.594 0.380 0.006
anti-epileptic drug (AED) 1 1564 10 2163 2 1564 6 1440 2 0 0281 0.969 0.075
antipsychotic 2 1737 33 2197 3 1700 29 1772 1 0 0291 0322 0713 0.183
benzodiazepine 3 1378 14 2197 3 1377 11 0 0 0.909 0.655
monoamine oxidase inhibitor (MAOI) 4 2628 3 . 0 2628 3 0 0 0.649 0.662
noradrenergic and specific serotonergic antidepressant 5 1857 23 915 1 1907 22 . 0 0 0.698 0.705 0.183
norepinephrine and dopamine reuptake inhibitor 6 1645 7 . 0 1602 6 1772 1 0 0137 0.305 0.425
selective serotonin reuptake inhibitor (SSRI) 7 1819 36 2163 2 1841 28 1295 6 0 0.813 0.574  0.656
serotonin and norepinephrine reuptake inhibitor 8 1413 18 0 1413 16 1383 2 0 0.269 0.358
stimulant 9 276.7 1 0 2767 1 . 0 0 0215 0.520 0.374
tricyclic antidepressant (TCA) 10 1379 11 . 0 1313 10 1860 1 0 0211 0.463  0.790
different psychotropic drug 11 2054 12 915 1 2064 11 0 . 0 0452 0.187 0.348
Acetylsalicylic acid - - 2542 2 2233 1 0 0 28.1 1 0.081 0.296 0.173
Aconit pain relieving plant oil - 1871 1 0 1871 1 0 0 0535 0.694
Agomelatine 11 1872 3 0 1872 3 0 0 0362 0.569
Allopurinol - 2073 2 0 1013 1 0 3133 1 0.780 0.198 0.125
Alprazolam 3 87.0 1 870 1 0 0 0 0151 0.138
Amiloride - 2244 2 1355 1 0 0 3133 1 0493 0.700 0.125
Amisulpride 2 2116 1 0 2116 1 0 0 0364 0.416
Amitriptyline 10 1377 1 0 1377 1 0 0 0.586 0.416
Amlodipine - 3133 1 0 0 0 3133 1 0123 0.120
Aripirazole 2 1140 3 0 1140 3 0 0 0528 0.380
Asenapine 2 1645 1 0 1645 1 0 0 0928 0.813
asthma spray - 1848 1 0 0 0 1848 1 0.576 0.650
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Supplemental table S4. Comparison of activities of secretory acid sphingomyelinase (S-ASM) in the serum of patients and controls depending on comorbidities and
smoking status. Comorbidities were assessed according to the structured clinical interview for DSM-IV. Groups: PU unmedicated depressive patients, PM medicated
depressive patients, HC healthy controls, PR patients with remitted major depressive disorder; Mann-Whitney U-test and Kruskal-Wallis test with nominal p < 0.05 in
bold. The following categories were completely absent in our cohort: schizophrenia, schizophreniform disorder, substance abuse (alcohol or other drugs), obsessive-
compulsive disorder, posttraumatic stress disorder, somatization disorder.

median S-ASM activity (fmol/h/uL) p value
Comorbidities all n PU n PM n PR n HC n al PU PM PR HC
Smoking status smoker 189.1 56 1532 16 1872 23 2125 7 1922 10 0.011 0.950 0.163 0.036 0.224

ex-smoker 1553 49 1434 14 1460 9 111.8 10 1764 16
nonsmoker 153.7 124 1505 33 1654 34 151.8 22 1524 35

Bipolar I yes 1645 11 1572 4 1645 7 . 0 . 0 0.978 0.800 0.860
no 1612 218 1505 59 180.8 59 1504 39 1732 61

Bipolar II yes 2061 4 1355 3 2767 1 . 0 . 0 0433 0897 0.135
no 161.8 225 1509 60 1745 65 1504 39 1732 61

Panic disorder yes 1513 15 1513 9 1538 6 . 0 . 0 0672 0844 0.365
no 163.6 213 1504 54 180.8 59 1504 39 1732 61

Agoraphobia. social phobia. specific phobia. generalized anxiety disorder yes 1793 33 1783 14 1847 15 1543 3 1637 1 0.066 0.120 0.134 0.685 0.865

no 1555 193 148.6 49 170.0 49 1448 35 173.6 60

Supplemental table S5. Correlation between S-ASM activity and change of the 20 sub-item scores of the STAI trait inventory between inclusion and follow-up
(approximately three weeks) in medicated female depressed patients (1 = 32, rho and p values from Spearman correlations, nominal p < 0.05 in bold).

item # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
reversed X X X X X X X
rho 0474 -0.088 -0.081 -0.073 0.110 0.434 0575 0058 0.119 0497 0.159 0.126 0.409 0208 0.038 0.540 0242 0.100 0.450 0.105

4 0.006 0.631 0.658 0.693 0550 0.013 0.000 0751 0515 0.004 0383 0493 0.020 0254 0.837 0.001 0.183 0587 0.010 0.567




