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Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by impaired social 

behavior, communication difficulties, repetitive behaviors, and restricted interests. Various factors 

contribute to ASD development, including both genetic and environmental influences. One well-

known environmental factor linked to ASD is valproic acid (VPA) exposure during pregnancy. Studies 

showed that prenatal VPA exposure disrupts neural development and differentiation in offspring, 

leading to autistic-like behaviors. This supports a causal link between maternal VPA exposure and 

ASD susceptibility, though its precise functional mechanisms in the brain remain unclear.  

In this study, we used high-resolution mass spectrometry to conduct a quantitative proteomic 

analysis on the prefrontal cortex (PFC) of mice exposed to VPA in utero. We discovered a significant 

overlap of differentially expressed proteins (DEPs) in the PFC of VPA-exposed mice with ASD risk 

genes. We differentially expressed genes (DEGs) in the postmortem cortex of ASD patients. Among 

these DEPs, we observed notable upregulation of the RING-type E3 ubiquitin ligase RNF146 under 



VPA exposure, a key regulator of the Wnt/β-catenin signaling pathway. Consistent with the effects 

of VPA exposure, overexpression of Rnf146 in the adult rodent PFC led to dysregulation of the 

Wnt/β-catenin signaling pathway and subsequent impaired social behaviors. Additionally, PFC 

neurons from Rnf146-overexpressing mice exhibited increased excitatory synaptic transmission, 

providing a mechanistic basis for the observed behavioral deficits. 

Our findings demonstrate that Rnf146 plays a critical role in ASD development and contributes to 

behavioral impairments in response to VPA exposure. This result suggests Rnf146 as a potential 

therapeutic target for the intervention of ASD. 


