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I N T R O D U C T I O N
• Transcriptome RNA-sequencing (TxRNA-seq) has emerged as a powerful complementary tool to genome and exome sequencing for diagnosing patients with 

rare genetic disorders. 

• Here, we present our initial experience with validated TxRNA-seq and highlight its utility in making molecular diagnoses.

M E T H O D S
• Under the Undiagnosed Diseases Network, we prospectively enrolled 45 patients with diverse and previously undiagnosed clinical presentations, representing 

multiple specialties. 

• Our goal was to evaluate the diagnostic utility and clinical outcomes following TxRNA-seq. 

• Patients with available genome sequencing (GS) data were included in this study, with 25 fibroblast and 20 blood specimens subjected to TxRNA-seq.

• We first analyzed TxRNA-seq data for expression outliers, splicing events, and transcriptome signatures. Genes with suspicious findings that aligned with patient 
phenotypes were then prioritized, and the corresponding DNA variants were further investigated using GS.

GS: Indeterminate

TxRNA-seq:  

C O N C L U S I O N S
The advantages of TxRNA-seq in clinical diagnostics were demonstrated through direct transcript-level assessment, uncovering pathogenic mechanisms 
that DNA-based methods often fail to detect. Our initial clinical experience underscores the application of RNA-seq in improving diagnostic yield and refining 
molecular interpretations in complex rare disease cases.

1. Expression evidence prioritized disease-causing genes    
 and refined clinical phenotype assessment

Patient: 9-year-old male with progressive neurologic features, 
developmental delay, autism spectrum disorder, celiac disease, 
failure to thrive, short stature, and right hydronephrosis. 

• Duo GS: Indeterminate findings, ATP6V0A1: c.2161C>A (p.Q721K), 
predicted deleterious in-silico

• Clinical assessment did not support autosomal dominant 
developmental and epileptic encephalopathy 104 (OMIM#619970) 
due to ATP6V0A1

• TxRNA-seq revealed significantly reduced SGCE 
expression with exon 4 skipping caused by c.463+5G>A

• Clinical re-evaluation identified additional phenotype, 
myoclonus with intermittent jerking of the left lower extremity

• The patient’s phenotype is consistent with myoclonic 
dystonia-11 (OMIM#159900) caused by SGCE
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R E S U LT S
TxRNA-seq provided a positive diagnostic result in 11 of 45 cases 
(24%). Among these, GS reports showed either indeterminate 
findings with uncertain variant pathogenicity or partial 
phenotype–gene/variant overlap (n=7), poor SpliceAI predictions 
for potentially disease-causing variants (n=1), or negative results 
(n=3). TxRNA-seq further revealed abnormal splicing in 6 cases, 
absence of nonsense-mediated decay in 2 cases, altered gene 
expression associated with disease in 2 cases, and downstream 
signature changes in 1 case. Collectively, we leveraged 
TxRNA-seq to uncover disease-causing genes and their variants 
through the following transcriptome-based strategies:

2. Identified novel disease-candidate genes by integrating DNA variants,
 expression, and splicing evidence 

Patient: 25-year-old female with parental consanguinity presenting with an undiagnosed 
neurodegenerative and ataxic disorder, highly suspicious for Leigh syndrome.

• Negative whole mitochondrial sequencing, ETC analysis, and targeted mitochondrial 
mutational testing

• Negative GS 

• TxRNA-seq revealed MRPL11 as the lowest expressed gene

• MRPL11 NM_016050.5:c.124-115G>A led to intron 6 retention and was not present 
in public databases

• MRPL11 is a nuclear gene encodes a 39S subunit component of the 
mitochondrial ribosome

GS: Negative

TxRNA-seq: 

3. Confirmed the e�ect of disease-causing variants using transcriptome signatures

Patient: 3-year-old female with global developmental delay, progressive cerebellar 
ataxia, congenital borderline microcephaly, moderate cerebellar atrophy, mild pontine 
atrophy, hypotonia, oropharyngeal dysphagia, and dysmorphic features.

• Indeterminate GS findings: compound heterozygous variants identified in RNU12

• No abnormal expression or splicing detected in noncoding RNA, RNU12

• Transcriptome analysis showed increased splicing outliers, predominantly a�ected minor 
intron–containing genes. This pattern is characteristic of minor spliceosome pathway 
defects (PMID: 36056453).

• TxRNA-seq confirmed a global abnormal splicing signature of minor intron, serving 
as a functional assay for this case.

GS: Indeterminate

TxRNA-seq: 
Global abnormal 
splicing signature


