3D Chromatin Capture of HIV Proviral Expression Reveals Epigenetic Regulators of HIV Latency

Megha S Srivatsa,!, Jennifer Dan,’% Nadejda Beliakova-Bethell,"® Sarah A LaMere

'University of California San Diego, La Jolla, CA 92093, USA, “La Jolla Institute for Immunology, La Jolla, CA 92037, USA, 3VA San Diego

Author contact information: salamere@health.ucsd.edu; mesrivatsa@health.ucsd.edu

Introduction

* During acute infection, Human Immunodeficiency Virus
(HIV) integrates into the genome and becomes latent.

* Proviral epigenetic modifications likely play a role in
silencing during HIV latency.’2 However, protein
machinery underlying such epigenetic changes are
poorly understood.

* The integrated provirus interacts with host chromatin
at distant sites, known as topologically associated
domains (TADs), that are known targets sites for host
chromatin modifiers and transcription factors.

 |dentifying potential epigenetic regulators that interact
with the provirus via TAD characterization could present
targets for an HIV cure strategies.

Results

Hypotheses

« 3D examination of host chromatin and proviral
interaction sites in HIV infected CD4* T cells will
reveal potential chromatin modifiers, functional
pathways, and protein complexes that facilitate
HIV latency.

* Chromatin modifiers co-localized with proviral histone
modifications will reveal epigenetic mechanisms that
impact proviral latency.

1. Clinical samples were obtained through the Last
Gift Rapid Autopsy Research Program.

2. Single cell (sc) Hi-C chromatin capture was
performed on a primary CD4* T cell latency model
and CD4* T cells from lymph node of a person

with HIV (PWH) with viral rebound to identify TADs
interacting with the provirus.

3. Protein targets were identified overlaying scHi-C
TADs with known transcription factor binding sites
using ReMap2022 ChlP-Seq of the human genome.

4. Reactome analysis of scHI-C transcription factors
was used to identify potential epigenetic pathways
maintaining HIV latency. Select prominent factors
were searched in the STRING database to identify
functionally interactive proteins overlapping with
primary CD4* T cell model Hi-C data.

5. Selected transcription factors alongside histone
modifications were targeted by CUT&Tag in
primary CD4* T cell latency model and spleen cells
from a PWH on suppressive ART to identify
potential associations with epigenetic modifications.
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