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Introduction Results

Neuronal-origin miRNA from serum EVs are altered in SZ and severe disease
> The molecular composition of neurons is specific to the functional state - - -
and is altered during disease. SZvCO CcDvCO CDvCS
> While these alterations may be detected in postmortem analyses, the 8 8 y 8/
ethical constraints, small sample sizes and other confounders are miR-1246 ¢
insurmountable for well-powered population studies and biomarker
development. 6 6 64
> Given that neurons release extracellular vesicles (EVs) which reflect iR-451 miR-1246
their origin, we hypothesized that the fractionation of neuron derived T miR-1246 [ l3F S l [ .
EVs provides an opportunity to specifically profile their encapsulated 24 O 24 miR-92a-3p miR-5100 241 °miR-451a miR-5100
contents non-invasively from blood. o miR-486-5p o miH—486—5.p % miR-3178 ¢ o & ?
> To explore this possibility, we determined miRNA expression in MAP1B- % miR-484 miRr203a-3p o iRt7704 MiR-4521 AR'WO“
enriched serum EVs derived from neurons from a large cohort of 2 2 ° miR-93-5p_miR-4521 21
individuals with schizophrenia or no history of psychiatric illness.
0 0 01
-1 0 1 -1 0 1 -1 0 1
log,FC log,FC log,FC
@ @ )
TRS v nonTRS (cases only) TRS v nonTRS (adj) TRS v nonTRS (unadj)
.
miR-1246
15 15 m l240 15
miR-1246 iR-! .
_ . _ Ll S _ miR-5100
L 104 miR-5100 10 miR-7704 Z 10 miR-7704 ®
2 p 2 . 2 D
g miFf7704 2 miR-4521 g miR-4521
& o & 9
' miR-4521 j _ ' miR-203a-3p
] R miR-203a-3p ° miR-126:3p " oo )T ;
miR-199a-5p AR miR-199a-5| 1 miR-146a-5p® .
& P iR-3178. ; i miR-3178
non- i miR-590-5
neuronal 04 0| miR-590-5p 0 L2
neuronal EV v | .
=2 0 2 -2 0 2 £2 0 2
log,FC log,FC log,FC

Figure 2. Differentially expressed neuronal-origin MIRNA from serum EVs of schizophrenia sublects. (s) Schizophrenia subjects (S2) (
schizophrenia subjects (CD) (n=111) compared to CO
responsive schizophrenia subjects (nonTRS, cases only (n
represents P <0.1 adjusted for muliple testing by FOR.

221) compared to non-psychiatric comparison subjects (CO) (n=256), (b) cognitive deficit
6). (¢) CD compared to schizophrenia subjects with spared cognition (CS) (n=110), (d) treatment resistant schizophrenia subjects (TRS) (n=42) compared to treatment
79), (o) TRS compared to nonTRS including CO (n=435) (e) with adjustment and () without adjustment for case or comparison status. The horizontal line in each plot
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Figure 1. Fractionation of human serum to enrich for neural EVs. Individual serum aliquots (100uL) were szveo
stand, supernatant was removed and beads washed (x3), supernatant removed following each wash. Vesicles EDOES
SNARE interactions in vesicular transport - Homo sapiens (hufhan) CDvCS, —_—
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‘Age in years atliness 238+68/261 238+70/254 238:66/264 Spicing factor NOVA regulated synaptic proteins. Forest plot of MAGMA [3] gene-set association results for the three sets of predicted
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results constructing a model using liberal or conservative definitions of the
Number o treatment Figure 3. Cognitive deflctt mIRNA targets are enriched In synaptic blology. Predicted targets of neuronal miRNA differentially expressed in schizophrenia L) (7 GG P (9 G G 6 IS (D GIelts i)
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boundaries extend the gene kb upstream and 15kb downstream to capture
representation was determined using ConsensusPathDB-human [2]. Visualisation of enriched pathways shows EPO signaling (P = 0.013), Cholinergic D o U o (0 i ) ST (e O i
synapse (P = 0.024), Phosphodiesterases in neuronal function (P = 0.035) and GABAergic synapse (P = 0.035). Stated P values adjusted for multple downstream, respectively. The MAGMA beta-coefficients for the gene-set term are

AR e T plotted with the error bars representing the standard error of the coefiient

References Conclusions

* Large sample determination of circulating neuronal origin miRNA expression profiles from
individuals living with and non-psychi . and
Greatest alteration of miRNA expression seen in severe cognitive deficit and treatment trials and the literature [5,6,7]
resistant schizophrenia.

Enriched pathways for cognitive deficit miRNA (Fig. 3) suggest treatment with EPO, PDE inhibitors
may be p ly efficacious for this group, supported by clinical

Partitioning of neuronal miRNA, via encapsulation and release in EV, may serve to augment the

ottt ol o M oo Akl e i T D Copiv Prcso U T Vil Drvdn Tk Mk, ACS e 0 Renire) (39 kI e BN eisszs) el Ui [AEIERI D gio CraEneseilz synaptic regulatory environment.
Neurosc, (2015, vol. 610}, p. 1683-1685 synaptic biology (GO:0050803, regulation of synapse structure or activity (Bonferroni = Neuronal origin miRNA from circulating EVs demonstrate potential for biomarker development;

adjusted P value 0.026) [4)).

schizophrenia as a whole and subgroups.




