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Multi-omic integration uncovers biological pathways underlying HIV viral load 
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While antiretroviral therapy has significantly improved disease prognosis in people living with HIV, 
substance use can compromise adherence to ART and exacerbate inflammation, thereby 
accelerating disease progression directly and indirectly. Understanding biological mechanisms 
underlying HIV viral load is a necessary foundation for future studies exploring the mechanisms 
underlying how substance use exacerbates HIV disease progression. Here, we integrated multi-
omic datasets and used two machine learning network biology tools (GRIN and MENTOR) to 
identify biological mechanisms associated with HIV viral load across 10 distinct cohorts: the 
Veterans Aging Cohort Study (VACS; n = 2,465), Swiss HIV Cohort (n = 198), and 7 cohorts of 
whole-genome sequencing data used to obtain an MHC locus fine mapping reference panel (n = 
21,546). We integrated three genes from HIV set point viral load GWAS using fine mapping from 
WGS data (HLA-A, HLA-B, HLA-C), 258 differentially expressed genes from microarray data 
based on CD4+ T-cell viral load from HIV-infected, untreated individuals from the Swiss HIV 
Cohort, 143 genes based on differential DNA methylation status from the VACS cohort, and 8 
genes known to affect the pharmacokinetics of anti-HIV drugs (ABCC2, CYP2A6, CYP2B6, 
CYP2C9, CYP2C19, CYP3A4, SLCO1B1, and UGT1A1). Using GRIN, we retained 194 multi-
omic genes based on their high network interconnectivity. Using MENTOR, we then 
collaboratively interpreted subsets of the 194 multi-omic viral load genes. We identified the 
following biological processes implicated by multi-omics of HIV viral load: cell cycle checkpoint, 
histone modifications, mitochondrial function, oxidative stress, viral replication, and interferon 
signaling. 

mailto:jacobsonda@ornl.gov
mailto:ejohnson@rti.org
mailto:sullivanka@ornl.gov



Accessibility Report


		Filename: 

		Sullivan, Kyle.pdf




		Report created by: 

		VNelson

		Organization: 

		SD Solutions LLC




 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 0

		Passed manually: 2

		Failed manually: 0

		Skipped: 1

		Passed: 29

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top
