
Proteomics, the Immune System and Neurodevelopmental and Psychiatric Disorders

Proteomics, Immune Dysregulation, and Brain Disorders: An Integrative Overview

Research across proteomics, transcriptomics, and genomics shows that immune and inflammatory pathways are deeply intertwined
with neurodevelopmental and major psychiatric disorders, from autism spectrum disorder (ASD) to schizophrenia, bipolar disorder
(BD), and major depression (MDD). Many findings converge on chronic low‑grade inflammation, altered cytokine signaling, and
neuroimmune cross‑talk.

Shared Immune and Proteomic Signatures Across Disorders

Immune-Related Proteins and Psychiatric Risk

Finding Disorder(s) linked Citations

IL‑6 causally ↑ risk SZ, MDD (Yotova et al., 2023; Williams et
al., 2022)

Immune plasma proteins (BTN3A3, AIF1, IRF3, CFHR4,
etc.) associated

SZ, BD, depression (Liu et al., 2022; Gong et al.,
2024)

Pro‑inflammatory serum profile tracks severity across
diagnoses

SZ, BD, MDD (severe mental
disorders)

(Solomon et al., 2025)

FIGURE 1  Key immune proteins linked to psychiatric risk and severity

Neurodevelopmental Disorders and Prenatal Immune Activation

Peripheral blood proteomics in SZ, BD, and MDD identifies 486 altered proteins with strong enrichment of immune pathways:
interleukin signaling, Toll‑like receptor, complement, JAK–STAT, PI3K–Akt, and IL‑17 pathways (Fernandes et al., 2022).

•

Transcriptomic analyses of postmortem brains across SZ, BD, ASD, MDD, Alzheimer’s and Parkinson’s diseases show >60% of
curated immune‑related genes altered in at least one disorder, mainly in innate immunity (Chen et al., 2022).

•

Plasma and genetic proteome‑wide MR studies repeatedly highlight immune‑related plasma proteins (e.g., BTN3A3, IRF3, ACE,
CSK) as putatively causal across multiple psychiatric disorders (Dardani et al., 2024; Liu et al., 2022; Gong et al., 2024).

•

Maternal immune activation (MIA) in mice induces persistent synaptic proteome changes in hippocampus from embryo to
adulthood, affecting lipid/glycosphingolipid metabolism, neuronal guidance, and kinase signaling (AKT3, PAK1/3, PPP3CA)
relevant to SZ, ASD, ADHD and comorbid disorders (Poletti et al., 2024; Pinzi et al., 2025).

•

Nearly all overlapping MIA‑altered proteins are associated with psychiatric and cognitive phenotypes in human genetic–phenome
datasets (Poletti et al., 2024; Pinzi et al., 2025).

•

Reviews of ASD emphasize maternal immune activation, brain‑reactive antibodies, autoimmunity, cytokine imbalance,
oxidative stress, and gut inflammation as key immune mechanisms (Perry et al., 2021).

•

Urine proteome/metabolome in children with ASD shows that about 40% of differentially expressed proteins relate to
neuroinflammation, with dysregulated leukocyte migration, antigen presentation, and tryptophan/neuroimmune metabolism
(Erbescu et al., 2022).

•
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Brain–Immune Cross-talk and Structural/Functional Consequences

Therapeutic and Biomarker Implications

FIGURE 2  Recent progression of neuroimmune and proteomic psychiatry research. Larger markers indicate more citations.

Summary

Across ASD, SZ, BD, and MDD, converging proteomic and genomic data indicate that chronic immune activation, especially IL‑6–
centered and innate immune pathways, is tightly linked to disease risk, brain structure, symptom severity, and treatment response.
Prenatal immune insults can imprint long‑lasting, synapse‑level proteomic changes that map onto human psychiatric genetics. These
findings support neuroimmune cross‑talk as a core dimension of neurodevelopmental and psychiatric pathology and motivate
immune‑targeted biomarkers and therapies within a precision medicine framework.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.

Elevated IL‑6, CRP, and TNF‑α mark an “inflammatory biotype” of mood disorders with greater severity, cognitive impairment,
and poorer treatment response (Dardani et al., 2024; Yotova et al., 2023; Ebstein et al., 2021).

•

Genetically predicted IL‑6 levels associate with regional gray matter and cortical thickness changes in temporal and frontal
cortex, regions implicated in SZ and ASD (Williams et al., 2022).

•

Postmortem profiling shows widespread brain inflammation specific to schizophrenia (IL‑6, IL‑2, IL‑12p70 and other markers
increased in hippocampus, prefrontal cortex, striatum) (Lanz et al., 2019).

•

Multi‑omics in atypical, psychotic depression links upregulated synaptic and immune proteins (e.g., complement C5), altered
neutrophil/monocyte transcriptomes, and stressed brain organoids, supporting a neuroimmune stress‑vulnerability model (Ahn et
al., 2025).

•

Multiple reviews argue that immune dysregulation is not only correlated but may be causal in subsets of patients, with 20+
immune proteins being druggable (e.g., ACE, TNFRSF17, SERPING1, CD40) (Dardani et al., 2024; Yotova et al., 2023; Gong et al.,
2024).

•

Anti‑inflammatory strategies (COX‑2 inhibitors, TNF‑α blockers, minocycline, N‑acetylcysteine, omega‑3s) show promise as
augmentation treatments in mood disorders and schizophrenia, particularly in inflamed subgroups (Almulla & Maes, 2025; Dang et
al., 2023; Ebstein et al., 2021; Mehterov et al., 2022).

•

Peripheral proteomic signatures and cytokine panels (e.g., IL‑6‑centered profiles) are emerging as candidate biomarkers for
diagnosis, severity, and treatment stratification across disorders (Fernandes et al., 2022; Solomon et al., 2025; Dardani et al.,
2024; Yotova et al., 2023; Dang et al., 2023; Ebstein et al., 2021; Ahn et al., 2025).

•
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