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Behavioral phenotypes and changes in brain gene expression in genetic and pharmacological mouse models of
Fm SCREE4 | schizophrenia
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Schizophrenia is a severe psychiatric disorder with strong neurodevelopmental origins. This thesis
employed complementary mouse models, the Dfl/+ genetic model of 22qll.2 deletion syndrome and an
environmental model based on neonatal N-methyl-D-aspartate (NMDA) receptor blockade, to investigate
transcriptomic alterations underlying schizophrenia-relevant behavioral phenotypes

Df1/+ mice exhibited selective contextual fear memory impairment with enhanced psychostimulant
sensitivity. Hippocampal transcriptomic analysis revealed upregulation of synaptic signaling pathways
alongside downregulation of translational machinery. Cross—species comparison with human schizophrenia
postmortem hippocampus demonstrated remarkable conservation, with “regulation of postsynaptic membrane
potential” emerging as the sole pathway significantly enriched across both species

Neonatal NMDA receptor blockade produced a distinct behavioral syndrome characterized by locomotor
hypoactivity, altered stress responsivity, and anhedonia. Multi-regional transcriptomic profiling
revealed a transient suppression of cholesterol biosynthesis at postnatal day 21 across all examined
regions, followed by region—specific molecular pathologies in adulthood: persistent proteostasis
dysfunction in the medial prefrontal cortex, progressive myelination deficits in the nucleus accumbens

and glial activation accompanied by synaptic suppression in the dorsal hippocampus

Systematic cross—model comparison revealed fundamental molecular divergence rather than convergence.
NMDA receptor subunits and glial markers showed opposing regulation between models, and no pathway
achieved consensus. However, shared upstream transcription factors suggested convergent epigenetic
mechanisms driving divergent transcriptional outcomes

These findings challenge unitary mechanistic interpretations linking genetic and environmental models
through NMDA receptor hypofunction, demonstrating that etiologically distinct perturbations engage
largely non-overlapping molecular processes. This molecular divergence may have implications for

understanding the heterogeneous nature of schizophrenia-related pathophysiology
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