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ABSTRACT  

  

Background: Like single-stranded RNA viruses, SARS-CoV-2 hijacks the host transcriptional 

machinery for its own replication. Numerous traditional differential gene expression-based 

investigations have examined the diverse clinical symptoms caused by SARS-CoV-2. The virus, on the 

other hand, also affects the host splicing machinery, causing host transcriptional dysregulation which 

can lead to diverse clinical outcomes. 

Objective: Hence, in this study, we performed transcriptome sequencing of 125 hospital admitted 

COVID-19 patients to understand the transcriptomic differences between the severity sub-phenotypes 

(Mild, Moderate, Severe and Mortality). 

Methods: Nasopharyngeal swabs were collected from COVID-19 patients, and RNA was extracted and 

performed whole transcriptome RNA sequencing (RNAseq). Subsequently, RNAseq analysis was 

conducted to explore transcript-level differential expression, examine differential isoform usage, and 

investigate splicing patterns within the pool of differentially expressed transcripts (DTE). 

Results: Our DTE analysis showed evidence of diminished transcript length and diversity as well as 

altered promoter site usage in differentially expressed protein coding transcripts in COVID-19 mortality 

patients. We also looked at the possible mechanisms driving the alternate splicing and discovered a 

compelling differential enrichment of repeats in the promoter region and specific enrichment of SINE 

(Alu) near the splicing sites of differentially expressed transcripts. These genomics-based findings 

suggested a repeat-mediated plausible regulation of alternative splicing as potential modulation of 

COVID-19 disease severity. 

Conclusion: In this study, we have emphasized the significance of transcript-level expression analysis 

and the role of alternative splicing in shaping COVID-19 disease severity sub-phenotypes and its 

potential mechanism. 
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