Characterizing Acyl-carnitine Biosignatures for )
Schizophrenia: A Longitudinal Pre- and Post--
Treatment Study ’

h\‘.k& | )‘ | \‘__.;)'

Bing Cao'; Dongfang Wang!; Zihang Pan?; Elisa Brietzke?; Roger S. MclIntyre* 3; Jingyu Wang!
'Peking University, Beijing, China; 2University Health Network, TORONTO, ON; Brain and Cognition Discovery Foundation, TORONTO, ON

Introduction

Results 3- Carnitines Concentrations

Subjects with schizophrenia have high risks of metabolic abnormalities and o Pretreatment Posttreatment b . .
. . . Carnitines (n = 156) (n = 156) FC” VIP 95% CI1
bioenergetic dysfunction. , :
Concentration (umol/L), median (IQR)
Acyl-carnitines involved 1n bioenergetic pathways provide potential biomarker Co 45.74 (34.22-60.09) 38.51 (28.57-56.16) 0.03 0.84 0.97 0574 0.511,0.638
- ‘o SRR - - C2 10.29 (6.92-15.18)  7.62(5.98-9.78)  3.44X10%® 074 09 0.677 0.618,0.736
targets for identifying early changes and onset characteristics in subjects with
g , ymg Y s L C3 0.42 (0.31-0.58) 0.55(0.40-0.77)  1.74x10% 131 1.65 0.669 0.610,0.729
schizophrenia. C4 0.17 (0.13-0.23) 0.25(0.18-0.40)  4.54X 10" 147 182 0.708 0.651,0.766
i i C4-OH(C3-DC)(10%)  3.62 (1.95-7.81) 1.83(1.34-2.79)  2.53%X10"3 051 154 0734  0.678,0.790
Objectlve C5(10%) 8.30 (6.16-11.65)  9.94(7.33-12.99) 1.93%x10% 12 1.67 0.591 0.528, 0.654
C6 (102 7.11 (4.02-10.68)  5.49(3.57-8.00)  7.05X10% 077 09 0621  0.559,0.683
Compare levels of 29 carnitines between baseline (pretreatment) and after 8 weeks Cé6:1 (120'2) 0.67 (0.48-1.02) 0.58 (0.43-0.85) 0.002 0.87 0.61 0.581 0.518,0.644
C8 (102 13.78 (7.13-24.22)  9.11 (6.19-16.04) 0.004  0.66 0.77 0.605 0.542,0.668
of treatment (posttreatment). C10(10?) 17.9 (7.83-28.41)  9.61 (6.58-18.74) 7.05X10%* 054 0.72 0.622  0.560, 0.684
Find potential abnormalities of metabolic pathways involving acyl-carnitines to C10:1 (10'2) 19.78 (10.51-31.22)  13.07 (8.35-21.66) 2.43X10™ 0.66  0.75  0.632  0.570, 0.693
: : : : C10:2 (10 1.97 (1.24-2.9) 1.71 (1.06-2.66) 0.04 0.87 0.92 0562 0.499, 0.626
further explore the connection between schizophrenia and metabolism. C12 (10?) 470 (231-7.5) 3.35 (2.05-5.62) 001 071 096 059 0532 0.659
« = C12:1(10%) 8.38 (3.97-11.83) 4.67 (2.75-8.13)  1.63X10" 0.56 0.78 0.64  0.578,0.701
Participants C14(10?) 136 (0.93-2.01)  1.17 (0.88-1.61) 0.008 086 1.14 0588  0.525,0.651
C14:1 (10?) 6.85 (3.63-10.23) 4.01(2.3-7.23)  1.59X10% 059 076  0.655 0.594,0.715
. . . . .. . ) 2 -05
156 subjects with Diagnostic and Statistical Manual of Mental Disorders, Fourth C14:1-OH(107) 0.59 (0.28-0.83) 056(0.2-0.57) 4.50x10~ 061 074 0646 0.565,0.708
. . . . C14:2 (107 7.62 (3.68-11.4) 450 (2.48-8.41)  1.06X10™ 059 077 0.641  0.580,0.703
Edition criteria (DSM-1V)-detfined schizophrenia C14:2-OH (107 028 (0.14-0.45)  0.19(0.09-034) 7.05X10™ 068 077 0618 0.556,0.681
All subjects were either first psychotic episode and drug-naive or had recurrent C16 (107?) 932 (7.32-11.47)  7.64(62-9.52)  8.04X10” 082 0.83 0.655 0.595,0.716
schizophrenia and had not taken any antipsychotic drugs for a minimum of 4 weeks C16:1(10°%) 292 (1.97-3.98) 199(1.34277)  L14X107° 0.68 078 0696  0.637,0.754
P s y Py 2 C16:1-OH (10°?) 0.19 (0.11-0.3) 0.13(0.07-0.21)  9.36X10% 068 0.77 0.64  0.579,0.701
betore hospitalization. C16:2 (10?) 137 (0.83-1.9) 0.81 (048-14) 434x107 059 082 0677 0.618,0.736
: o , : : C16:2-OH (10?) 0.48 (0.3-0.65) 0.34 (0.22-0.53)  2.20X10* 071 0.77 0.632  0.571,0.694
Inclu51.01.1 cr1t§r1a. (1). age from 13 to 60 years old; (2) absence of diabetes mplhtps, C16-OH (10 0.15 (0.09-0.23) 0.13 (0.08-0.18) 00 087 121 0583 0520 0.646
hyperlipidemia, cardiovascular disease, or any other severe or unstable medical illness; C18(10?) 1.96 (1.62-2.6) 1.69 (1.28-2.11)  9.99X10% 086 0.64 0.641  0.580,0.701
(3) absence of comorbidity with other psychiatric disorders, including alcohol and C18:1(107) 12.23 (9.84-15.07) 820 (5.62-11.20)  2.53X10™° 0.67 1.08 0.734  0.678,0.790
substance use disorders C18:1-OH (10°?) 0.21 (0.12-0.30) 0.12(0.06-0.19)  1.37X10% 057 0.74 0.688  0.629, 0.746
' C18:2 (10?) 13.31 (11.01-16.46)  9.91 (7.95-14.44) 2.19X10°7 0.74 0.69 0.665 0.603,0.727

aq values were FDR corrections for p values which were calculated from two-tailed paired t-test of logl0-transformed data.
b Fold changes were calculated as the ratios of median metabolite levels (posttreatment patients/pretreatment patients).
¢ Variable importance in the projection (VIP) values were obtained from cross-validated PLS-DA models with a threshold of 1.0.
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Results 1- Basic Characteristics e T T e T @V concentration in subjects
Acylearnitines ¢ with posttreatment as
PANSS scores; mean (SD) 1.0~ Pretreatment vs. Posttreatment
PANSS total 88.82 (18.23) 50.67 (12.7) <0.001
PANSS positive 21.78 (8.09) 9.96(4.00) <0.001 -
PANSS negative 21.15 (7.99) 13.65 (5.25) <0.001 0.8+
General psychopathology 42.84 (12.49) 25.67 (7.94) <0.001 ; Mq} { } jL }VL } } { Figure 3. The
BMI (kg/m?); mean (SD) 23.89 (3.96) 24.770 (3.70) <0.001 - % } } } { { % } { { { { :+ } ;} AUROCSs and 95% Cls
Waist (cm); mean (SD) 88.71 (12.19) 90.63 (11.20) <0.001 } of carnitines for the
FBG (mmol/L); mean (SD) 5.62 (1.80) 5.21 (1.00) 0.005 ] ) | B ) ) . | o ggggzgtﬁzrﬁe;ﬁen
TG I/L); SD 1.24 (0.82 1.96 (1.15 <0.001 pAY¥Y7V7m——rm—— "7V 77 7 T T+ T 7 7+ T T+ T T ¥ T T T T T ¥+ 1T T 1 '
(mmol/L); mean (SD) (0.82) (1.15) N O P OGP Ot S P F gt S PSS EF E D E P O pretreatment patients.
TC(mmol/L); mean (SD) 4.61 (1.08) 4.63 (0.92) 0.821 Q@":“ < CEJ&'} C oo &Hﬁ < C&E‘} C&E. &h:'—"" o C
HDL (mmol/L); mean (SD) 1.42 (0.30) 1.35(0.32) 0.012 o
LDL (mmol/L); mean (SD) 2.25 (0.45) 2.29 (0.46) 0.295
VLDL (mmol/L); mean (SD) 0.57 (0.38) 0.91 (0.52) <0.001 Agylearmitines

*p values were calculated by two-tailed paired-samples. BMI, body mass index; FBG, fasting blood glucose; TG, triglyceride; TC, total cholesterol;
HDL, high density lipoprotein; LDL, low density lipoprotein; VLDL, very low density lipoprotein; SD, standard deviation.

Conclusion

Results 2 — PLS-DA

A O Bl Pretreatment
' . Posttreatment

Pretreatment > Posttreatment: C4-OH (C3-DC), C6:1, C16 and C16:1
Pretreatment < Posttreatment: C3, C4, C5, C8, C10:1, C10: 2 and C18

Acyl-carnitines with abnormalities in cellular bioenergetics of schizophrenia.

Acyl-carnitines can be potential targets for future investigations into their roles 1n the
pathoetiology of schizophrenia.

Acyl-carnitines present novel treatment and screening opportunities for patients with
schizophrenia.
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