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in mice with ASD-risk mutations
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Hyojin Kangz*, Mihyun Bae'*, Eu njoon Kim®3*

Autism spectrum disorder (ASD) is a neurodevelopmental
condition with a strong genetic component. Large-scale human
genetic studies have identified >1200 ASD-risk genes. We report a
sex-balanced atlas of 1008 prefrontal RNA sequencing (RNA-seq)
profiles from 17 mouse lines carrying ASD-risk mutations. Our
analysis identified two opposing transcriptomic states. The two
groups differed in sex bias, regional specificity, developmental
stability, cell type remodeling, and responses to fluoxetine and
lithium. Single-nucleus RNA-seq revealed broader cell type
remodeling in group 1 than in group 2, and cell type—specific
modules showed reciprocal associations that mirrored bulk

(Science, 9/17/2026)
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we further generated P25 hippocampal bulk RNA-seq across the same
17 lines, longitudinal P40 prefrontal profiling in representative lines,
and single-nucleus RNA-seq across all 17 discovery lines including
sex- and drug-treatment cohorts. We additionally analyzed three in-
dependent ASD-risk lines (Chd8-562X, Ank2, and Shank2) and human
cortical [Brodmann area 9 (BA9)] transcriptomes for cross-cohort and
cross-species testing. These analyses define two opposing molecular
states; their sex, regional, developmental, and cellular boundaries; and
their differential responses to fluoxetine and lithium. The framework
converts genetic heterogeneity into experimentally testable transcrip-
tomic strata.

Results

Transcriptome analysis across 17 mouse lines carrying

ASD-risk mutations

To evaluate whether bulk transcriptomics can mechanistically stratify
ASD-risk genes, we generated prefrontal cortex RNA-seq profiles for
17 genetically engineered mouse lines that collectively model three
principal biological domains implicated in ASD (6, 29, 40). The syn-
aptic cohort comprised Grin2b, two distinct Shank3 mutants (the
truncating Shank3-AC and the missense Shank3-L68P), and Scn2a.
Chromatin and transcriptional regulators were represented by Chds8-
N2373K, Aridlb, Kmt5b, Ashll, Adnp, Mytll, Tbrl, and Tblixrl. Finally,
cell signaling components included Dyrkla, Pten, Tanc2, Naal5, and
Trip12 (Fig. 1A and fig. S1A).
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ASD is ~4 times more common
in males than in females. n
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Clustering: differential expression (logz fold change)
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