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My lab is interested in understanding how genetic 
variation at host-pathogen interfaces drives 

differences in disease severity and clinical outcome

Eckhardt & Hultquist et al. 2020 Nature Reviews Genetics

• Functional genomics
• Transcriptomics

• Proteomics
• Molecular virology

• Deep sequencing
• Pathogen genomics

• Translational methods
• Modeling



What are the host factors that 
regulate HIV latency?

Adapted from: Kulpa & Chomont. 2015. J Virus Erad.

“Latent 
reservoir”

Can we eliminate the 
latent reservoir using 
small molecules that 
activate viral 
transcription?



• Over 15 clinical trials have 
tried using LRAs to disrupt 
viral latency. 

• Most have had some success 
in inducing viral transcription.

• None have meaningfully 
impacted the size of the viral 
reservoir.

• Current research is looking at 
new drug targets and 
synergistic combinations

Multiple latency reversing agents have been developed, but 
none have been successful in the clinic

Singh et al. 2021. Current HIV/AIDS Reports.
Spivak et al. 2018. Ann. Rev. Med..



Shukla et al. 2020. Viruses.

Integrated HIV proviruses are transcribed by RNA Pol II and 
are subject to proximal promoter pausing



HIV overcomes this block by directly recruiting p-TEFb to sites 
of nascent transcription via the viral Tat protein

Chen et al. 2015 Cell.

Can we activate viral transcription 
by inhibiting the PAF1 complex?



Hultquist et al. 2016 Cell Reports.; Hultquist et al. 2019 Nature Protocols.
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Knock-out of the PAF1 complex increases HIV-1 replication 
in primary CD4+ T cells

PAF1 complex

Will Cisneros



Shimaa Soliman

Soliman, Cisneros et al. 2023 Science Advances. 

Development of a first-in-class small molecule 
inhibitor of the PAF1 complex, iPAF1C

More releaseMore pausing
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iPAF1C increases HIV infection in primary CD4+ T cells, 
consistent with the knockout data 

Soliman, Cisneros et al. 2023 Science Advances. 



Soliman, Cisneros et al. 2023 Science Advances. 

PAF1c inhibitors synergize with latency reversing agents to 
increase latency reactivation in J-Lat cells



PAF1c inhibitors 
enhance transcriptional 
elongation and RNA Pol 
II release into the HIV 
proviral gene body

Soliman, Cisneros et al. 2023 Science Advances. 
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Experimental Background
- 4 HIV+ patients in MACS 

cohort
- 5+ cumulative years of ART
- At time of blood draw, had 

undetectable viral RNA levels

Soliman, Cisneros et al. 2023 Science Advances.

What effect does iPAF1C have in cells from PLWH?

Third Coast CFAR
**Linkage to clinical 

specimens



PAF1c inhibitors increase expression of cell-associated HIV 
RNA in cells from PLWH 

Soliman, Cisneros et al. 2023 Science Advances.



Inhibitors of transcriptional elongation represent novel tools 
to target the latent reservoir
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