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Results

• GO analysis of rare miRNA variants show a potential 
involvement of these variants in neurodevelopmental gene 
networks and their potential use as molecular biomarkers.

• Analysis of 3’UTR miRNA target binding site variants could 
elucidate additional variants that disrupt miRNA-mRNA 
transcript pairing and contribute to disorders.

• Studying variants that overlap phenotypes could identify 
shared etiology between different disorders.
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Methods

Figure 3. Distribution of miRNA variants by functional region. A) Diagram depicting miRNA 
stem-loop structure with highlighted distinct miRNA gene regions adapted from[2,3] B) 
Variants aggregated by inheritance model and phenotype. Seed and Mature variants have the 
largest functional impact on miRNA.

Table 1. List of Candidate miRNA and Number of Target Genes.  miRNA and Targeted 
genes listed have RNA-Seq expression level of TPM >=5 for brain tissues.
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Figure 5. GO Term Results by Phenotype. Gene Ontology analysis shows the 
miRNA found in the ADHD, Language Impairment (LI) and Reading Impairment (RI) 
phenotypes are enriched for genes that are involved in neurodevelopment (A-C) 
Gene Ontology analyses are performed using ConsensusPathDB[6] and displayed 
using REVIGO[7] of A) ADHD B) LI and C) RI miRNA targets. The SRS phenotype did 
not show enrichment for neurodevelopmental terms.
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For more information, contact Dr. Jinchuan Xing (xing@biology.rutgers.edu).Figure 2. Functional Analysis Pipeline.
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• Autism Spectrum Disorder (ASD) is a multifaceted genetic 
disorder. 

• microRNAs are small non-coding RNAs that regulate broad 
molecular pathways and contribute to the genetic and locus 
heterogeneity of diseases.

• microRNAs are expressed in brain and have been previously 
implicated in neurodevelopmental disorders.

• Our study analyzes whole-genome sequencing data from 272 
individuals in 73 ASD families collected by the New Jersey 
Language and Autism Genetics Study (NJLAGS) [1].

• Each member was also comprehensively evaluated for reading 
impariment (RI), language impariment (LI), ADHD, and social 
responsiveness (SRS) phenotypes.

Functional Analysis of Candidate Target Genes

Figure 1. SNVs filtering pipeline.

Distribution of miRNA variants

Figure 4. ASD Variant in miR-3180-5p.  A) Pedigree of de novo variant rs145289952. 
Alterative allelic frequency is 0.04% in gnomAD[4] database. B) miR-3180-5p target gene 
network for genes found in the ASD implicated gene database, SFARI[5]. Five out of 117 
predicted genes intersected SFARI. GO Analysis of 117 genes did not show functional 
enrichment for neurodevelopmental terms.
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