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Friday, July 11, 2025 at 9:06:36Friday, July 11, 2025 at 9:06:36Friday, July 11, 2025 at 9:06:36Friday, July 11, 2025 at 9:06:36    AM Eastern Daylight TimeAM Eastern Daylight TimeAM Eastern Daylight TimeAM Eastern Daylight Time

Subject:Subject:Subject:Subject: CORRECTION, NEW DATE and TIME: Dissertation Defense - Eric Twum, PhD Bioinformatics & Computational
Biology

Date:Date:Date:Date: Thursday, July 10, 2025 at 1:00:07 PM Eastern Daylight Time
From:From:From:From: SSB Faculty List on behalf of Diane St. Germain
To:To:To:To: SSB-FACULTY-LIST-L@LISTSERV.GMU.EDU

Disserta(on Defense Announcement 
To:  The George Mason University Community 
 
Candidate: Eric A. Twum
 
Program: PhD in Bioinformatics & Computational Biology
 
Date:  Tuesday July 22, 2025 
 

Time: 3:00 PM Eastern Time (US and Canada)

Location: Via Zoom
 
Join Zoom Meeting
https://gmu.zoom.us/j/93857887197?
pwd=WWmMb5BUtM8KgwzzXoCavWRgHjaaR0.1
 
Mee(ng ID: 938 5788 7197Mee(ng ID: 938 5788 7197Mee(ng ID: 938 5788 7197Mee(ng ID: 938 5788 7197
 
Passcode: 140158Passcode: 140158Passcode: 140158Passcode: 140158
 
One tap mobile
+13017158592,,93857887197#,,,,*140158# US (Washington DC)
+12678310333,,93857887197#,,,,*140158# US (Philadelphia)
 
 Dial by your loca(on
        +1 301 715 8592 US (Washington DC)
        +1 267 831 0333 US (Philadelphia)
 
 
Committee Chair: Dr. Aman Ullah

Committee members: Dr. Ancha Baranova, Dr. Saleet Jafri

Title: From Gene Expression to Regulatory Networks: A Multi-omics Framework for
Deciphering the Molecular Landscape of Immune Response-Mediated Diseases

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fgmu.zoom.us%2Fj%2F93857887197%3Fpwd%3DWWmMb5BUtM8KgwzzXoCavWRgHjaaR0.1&data=05%7C02%7Ccryan1%40gmu.edu%7Cc815e77f1de04ee1eeb708ddbfd3376d%7C9e857255df574c47a0c00546460380cb%7C0%7C0%7C638877636068876218%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=v0rVvtq2wLHarCKv2tFoBGnhcfQbCMfLhQiSqNw6LvA%3D&reserved=0
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Abstract: Advances in high-throughput omics technologies have transformed our ability to
interrogate complex diseases at a systems level. This dissertation presents an integrative
omics framework to decipher the molecular architecture and regulatory networks underlying
diseases with systemic impact, focusing specifically on eosinophilic esophagitis (EoE) and
COVID-19. Leveraging bulk RNA sequencing datasets, this work employs a comprehensive
pipeline that spans differential gene expression analysis using DESeq2, functional
enrichment via Gene Ontology (GO), network-based modeling through Weighted Gene Co-
expression Network Analysis (WGCNA), and protein-protein interaction (PPI) mapping
using Cytoscape and CytoHubba. These analyses illuminate key pathways involved in
immune regulation, epithelial barrier dysfunction, mitochondrial perturbation, and
inflammatory signaling.

Transcrip(on factor (TF) ac(vity was inferred using the DoRothEA regulon and the
decoupleR framework, enabling the iden(fica(on of upstream regulators contribu(ng to
disease heterogeneity in EoE. Furthermore, unsupervised clustering and Random Forest
classifica(on were employed to stra(fy EoE subtypes and reveal predic(ve biomarkers with
high discriminatory power. In EoE, these methods highlighted transcrip(onal and
immunological diversity among clinical subtypes, whilst in COVID-19, persistent
transcriptomic altera(ons in mitochondrial and inflammatory genes were linked to long-
term sequelae across mul(ple organ systems. In familial EoE, integra(ve analysis revealed
gene networks and transcrip(onal signatures associated with suscep(bility and resilience,
offering insights into poten(al molecular drivers of heritable disease risk.

By integra(ng omics-based approaches with machine learning, this disserta(on provides a
systems-level view of disease pathophysiology, offering novel insights into molecular
mechanisms, diagnos(c markers, and poten(al therapeu(c targets. These findings
underscore the u(lity of integra(ve transcriptomics in elucida(ng disease-specific pathways
in immune response-mediated condi(ons.

###


