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INTRODUCTION

DEVELOPMENT OF PSYCHOSIS

Kahn et al., 2015, Nature Reviews



INTRODUCTION

CORTICAL DEVELOPMENT 

Gogtay et al., 2004, PNAS



INTRODUCTION

PLAUSIBLE MECHANISMS

Ripke et al., 2014, Nature; Sekar et al., 2016, Nature; Cannon, Chung, et al., 2015, Biol Psych
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DESIGN

CURRENT STUDY

Khandaker, et al., 2015, Lancet Psych; Cannon, Chung, et al., 2015, Biol Psych
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SAMPLE
▸ NAPLS Phase II sub-

sample (N = 74) 

▸ 47 CHR (13 converters, 
34 non-converters); 27 
controls 

▸ MRI at baseline and 
follow-up (12 months 
or conversion) 

▸ Plasma cytokine levels  

▸ RNA sequencing

Kahn et al., 2015, Nature Reviews; Cannon, Chung, et al., 2015, Biol Psych

METHODS



METHODS

GENE EXPRESSION CLASSIFIER



CONVERSION + CYTOKINES
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RESULTS



GENE TARGETS

Loza et al., 2007, PLoS One

▸ Significant 
enrichment for 
intracellular 
signaling pathways: 
PKA signaling, ERK5 
signaling, PPARa/
RXRa activation, 
HGF signaling

RESULTS



CONCLUSIONS
▸ miRNA regulation of intracellular signaling within immune 

cells may be abnormal in individuals during conversion to 
psychosis 

▸ Peripheral immune cell miRNA abnormalities at this critical 
period may promote microglial activation and impair 
synaptic pruning via increased pro-inflammatory cytokine 
signaling and/or systemic inflammation 

▸ Independent replication and experimental validation are 
both key next steps

DISCUSSION
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RESULTS

MICRO RNA EXPRESSION
▸ Gray matter reduction partially mediated effect of miRNA 

score on conversion (~18% of direct effect accounted for 
by mediator)

z = 2.75, p = .006 
z = 2.42, p = .016 

z = -2.23, 
p = .026 

t = -2.92, 
p = .005 

z = -2.79, p = .005 

BASELINE CONVERSION



METHODS

▸ Rate of reduction in prefrontal 
thickness across time 
▸ Baseline + follow-up (12mo or 

conversion) 

▸ Converters show greater 
annualized rates of change (faster 
reduction) than non-converters 

▸ Scans, QC, analysis 
▸ 8 sites, ADNI protocol 

▸ FreeSurfer 

▸ FDR-corrected comparisons in 
annualized rates of change by group

Cannon, Chung, et al., 2015, Biol Psych
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CYTOKINES

Khandaker, et al., 2015, Lancet Psych
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BACKGROUND

DEVELOPMENT OF SCHIZOPHRENIA

Howes & Murray, 2014, Lancet



CORTICAL THINNING

▸ Rate of reduction in 
prefrontal thickness 
across time 
▸ Baseline + follow-up 

(12mo or conversion) 

▸ Converters show greater 
annualized rates of 
change (faster reduction) 
than non-converters

Cannon, Chung, et al., 2015, Biol Psych

STUDY 3
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CYTOKINES

Khandaker, et al., 2015, Lancet Psych
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