Differ in Autism and Siblings and Link to Social Symptoms Show Gut Bacteria
Patterns

Researchers identified differences in gut microbiota among autistic individuals, their unaffected
siblings (SIB), and typically developing controls (TDC), and examined links between microbial
profiles and clinical features such as social behavior and gastrointestinal (Gl) symptoms.

Study

This East Asian study enrolled autistic individuals diagnosed according to the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), using the Autism Diagnostic
Interview-Revised (ADI-R) and Autism Diagnostic Observation Schedule (ADOS/ADOS-2), along
with their biological SIB comparators and neighborhood-matched TDC.

Emotional and behavioral characteristics were assessed with the Social Responsiveness Scale
(SRS) and Child Behavior Checklist (CBCL). Cognitive ability was measured using full-scale
intelligence quotient (FIQ), and body mass index (BMI) served as a health covariate. Psychiatric
screening used the Kiddie-Schedule for Affective Disorders and Schizophrenia-Epidemiological
Version (K-SADS-E). Fresh stool samples were collected, frozen, and processed for 16S
ribosomal ribonucleic acid (16S rRNA) profiling.

Results

Deoxyribonucleic acid (DNA) was extracted before polymerase chain reaction (PCR)
amplification of the V3-V4 region, followed by sequencing on an Illumina platform. Amplicons
were analyzed using Quantitative Insights into Microbial Ecology 2 (QIIME2) to generate amplicon
sequence variants (ASVs), which were classified using reference databases and rarefied to
ensure comparable read depth.

Community diversity was analyzed using non-parametric multivariate methods, including
permutational multivariate analysis of variance (PERMANOVA), Principal Coordinates Analysis
(PCoA), UniFrac, and Bray—Curtis distances. Differentially abundant ASVs were identified using
Linear Discriminant Analysis Effect Size (LEfSe) with Benjamini-Hochberg false discovery rate
(FDR) adjustment. Predicted functional profiles were estimated using Phylogenetic Investigation
of Communities through Reconstruction of Unobservable States 2 (PICRUSt2).

Participants included autistic children, their SIB counterparts, and TDC aged 4 to 25 years with
comparable age and BMI. SIB and TDC showed higher FIQ than ASD, consistent with clinical
recruitment. Gl complaints did not differ significantly across groups after screening, although Gl
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symptoms were common overall, and food preferences varied between groups in line with
selective eating patterns reported in autism.

More than 11,000 ASVs spanning over 600 genera were identified. Across alpha-diversity metrics,
SIB exhibited higher diversity than ASD on some indices and higher diversity than TDC on others,
suggesting a comparatively richer microbial community among siblings sharing the same home
environment. Differences between ASD and TDC were limited to specific indices. Beta diversity
differed across groups, with the clearest separation between ASD and TDC and the greatest
within-group variability in ASD. These patterns were not materially altered by age or upper Gl

symptoms.

TDC were characterized by a higher relative abundance of several short-chain fatty acid-
producing genera, including Anaerostipes, Blautia, the Eubacterium hallii group,
Ruminococcaceae UCG-013, and Parasutterella. In contrast, SIB showed enrichment for
Prevotellaceae-related taxa, including Prevotella 7, Alloprevotella, and the genus Agathobacter.
ASD samples exhibiteda lower abundance of multiple butyrate-producing genera compared with
the other groups.

Findings were supported by complementary pipelines, including Analysis of Composition of
Microbiomes (ANCOM) and ANOVA-Like Differential Expression tool, version 2 (ALDEx2).
PICRUSt2 suggested group differences in pathways related to amino acid and carbohydrate
metabolism, though most predicted differences did not survive FDR correction and should be
considered hypothesis-generating.

Microbial community structure defined by LEfSe-identified taxa was associated with specific
autistic symptom domains and selected Gl symptoms after adjusting for age, sex, FIQ, and BMI.
Notably, a greater abundance of Anaerostipes was inversely correlated with total SRS scores,
indicating fewer social-communication difficulties, and was also inversely associated with CBCL
internalizing symptoms and emotional dysregulation. Correlation strengths were small to
moderate. Additional analyses using multiple diversity and differential-abundance methods
produced consistent overall patterns.

Conclusion

Using a rigorous sibling-control design in an East Asian cohort, autistic individuals exhibited gut
microbiota profiles that differed most clearly from those of TDC, whereas unaffected siblings
were enriched for Prevotellaceae-related taxa and Agathobacter. A higher abundance of
Anaerostipes was associated with fewer social-communication difficulties and lower
internalizing symptoms.

Because the study was cross-sectional and relied on predicted functional profiling, causal
inference is not possible. Additional limitations include sex imbalance and stringent exclusion
criteria, which may affect generalisability. Validation with metagenomics and metabolomics is
needed, but the observed taxonomic and diversity patterns highlight candidate microbial targets
for future dietary or probiotic intervention studies.

Source:
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