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AIDS and Cancer Virus Program:
Presentation Overview
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NIH Investigators
• Overview of Selected Collaborations with Extramural 

Investigators



AIDS and Cancer Virus Program: Introduction

MISSION
Conduct investigator initiated basic and applied 

research to improve the diagnosis, treatment and 
prevention of HIV/AIDS and infections with cancer 
associated viruses, developing novel research 
methods, analytical techniques and reagents, 
proactively making these available to the broader 
research community
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AIDS and Cancer Virus Program:  
Origins/History

1970s: Large scale propagation/purification/analysis 
of cancer associated animal retroviruses

1980s: HTLV-I, II;  HIV (“HTLV-III”; blood testing kits)  
HIV protein chemistry; gp120 vaccines 
(AIDS Vaccine Program, Est. 1987)
100% contractor staffed, incl. Principal Investigators

1990s to 2019:
Organic evolution of research program,   
following data and developments 

Expanded scope, AIDS and Cancer Virus Program (2008) 
NCI/Varmus embrace of FNL concept, including new 
collaboration mechanisms (TSA, cCRADA)



AIDS and Cancer Virus Program:
Distinctive Features

• FNLCR, FFRDC, GOCO, LBRI, ACVP

• Not a typical contractor support group for gov’t 
investigators; 100% contractor staffed

• PIs/Investigator Initiated Research

• Technology/Reagent/Assay development with 
proactive sharing with broader research community

• Structured mechanisms for extramural collaborative 
support; TSA, cCRADA



AIDS and Cancer Virus Program:  
Distinguishing Features 

• Small PI headed research sections, organized by 
interest/expertise

• Highly interactive, collaborative, within, outside

• Research Support Cores: arise from need; capabilities 
established as Cores based on demonstrated ongoing 
demand (including outside ACVP)

• Extensive interactions with/support of investigators outside 
of ACVP (intra- and extramural) by PIs and Cores

• FNL and ACVP as a national resource



AIDS and Cancer Virus Program:
Organization Structure / Approach  

• Integrated, multidisciplinary, interactive research in basic and 
applied virology and immunology of retroviruses and cancer 
associated viruses relevant to HIV/AIDS

• Five PI headed Research Sections and eight Research Support Cores

• Investigator initiated research

• Special/Unique capabilities (NHP model development, NHP studies, viral 
quantitation, sequencing, tissue analysis, scaled virus production/purification, 
KSHV studies)

• Collaborative support of other NCI, NIH and extramural research

• BSC/Site Visit reviews q 4 yrs, courtesy of CCR



AIDS and Cancer Virus Program:
Collaborative Facilitation of Research

“…great strength of your program is its ability to provide a wide array of research
support services to the independent investigators of the NIH intramural research community
as well as to the extramural community…

…The quality of the work from your laboratory is universally
recognized as the gold standard for work in non-human primate models of
HIV infection.

…This expertise and input not only go into the measurements that are made and
reagents that are provided but also into the development of the animal protocols, the
interpretation of data and the preparation of manuscripts. It is a unique collaborative
relationship that exemplifies in my mind the best of a federally funded
research and development campus established to support the mission of the
NCI and by extension the rest of the NIH.”

Sincerely

Anthony S. Fauci, MD
Director, NIAID



AIDS and Cancer Virus Program:
Presentation Overview

• “But don’t we have drugs for that now?”
• Some key frontier areas in HIV/AIDS research, 2019

• Prevention (pathogenesis of transmission, vaccines, 
passive immunoprophylaxis, LA-PrEP)

• U = U, but Treated = Uninfected (non-AIDS morbidity)
• Residual virus during ART (“viral reservoir”)



NHP Models in AIDS Research:  
A Personal History



AIDS and Cancer Virus Program:
Investigator Initiated Research

Nonhuman Primate Model Development and Application:

• NHP models provide powerful systems to experimentally address 
key questions in research on HIV/AIDS including control of:

• Virus identity (incl. “designer viruses”), route, dose, timing

• Longitudinal sampling of blood, other fluids, tissues

• Interventional latitude; safety, POC, treatment flexibility

• ACVP partnership with Laboratory Animal Sciences Program

• Innovative viruses, NHP models
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Understanding SIV Transmission with 
Sequence Tagged Synthetic Swarms (B. Keele)
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vRNA

vDNA



Understanding Viral Reservoirs and Recrudescence  
with Sequence Tagged Synthetic Swarms (B. Keele)

10,000



Targeting Residual Virus in Immune Privileged 
Sanctuary Sites (J. Lifson)

Elite ControllerProgressor

• CD8+ (CXCR5-) T cells able to clear virus 
from other tissue sites do not readily 
access B cell follicles

• In Mamu B*08+ rhesus macaques (similar to HLA-
B*57+ human “elite controllers”), and macaques on 
ART, residual virus in lymphoid tissues is largely 
restricted to CD4+ TFH in B cell follicles 



Spleen

Lymph Node

CD20+ B Cells  
CXCR5 Transduced Infused Cells
Untransduced Infused Cells 

Targeting Residual Virus in Immune Privileged 
Sanctuary Sites (J. Lifson)

CXCR5-Directed Localization of Infused, 
Engineered CD8+ T Cells to B Cell Follicles, In Vivo



Enhanced Activity of Engineered 
T Cell Immunotherapy + rRhHetIL-15

• Localization of bulk CD8+ T cells to B cell follicles by CXCR5 
transduction
• SIV-specific TCR + CXCR5 co-expression localization + antiviral 

function?

• rRhHet-IL-15 (rhesus IL-15/IL-15Ra)
• Ongoing collaboration with G. Pavlakis (CCR/NCI); purification, 

characterization 
• Circulating form of IL-15; desirable pharmacologic properties
• Activation, proliferation, enhanced cytotoxic potential (Granzyme B) 

for CD8+ T cells, NK cells; follicular localization

• Enhanced activity of engineered T cell immunotherapy + rRhHet IL-15?



SIV Specific TCR + CXCR5 Engineered CD8+ T Cell 
Adoptive Immunotherapy Targets Virus in 
Follicular Sanctuary Sites 

Mamu B*08+ RM

Mamu B*08 Restricted
TCR + CXCR5 Engineered Cells

SIVmac239

rRhHet IL-15

• Bleeds/LN/GI Bxs
• Persistence, trafficking, in vivo proliferation
• RNAScope/DNAScope
• Plasma viral dynamics

“Immune Privileged Sanctuary”

“Follicle Targeted Immune Clearance”?

Tenofovir
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Decreased Cell Trace Violet signal = Cellular Proliferation



Preinfusion

SIV RNA

Infused 
Cells

Infused TCR + CXCR5 Engineered CD8+ T Cells 
Localize to LN Follicles, with Reduction in 
SIV RNAscope Signal

4 Days Post-infusion
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Engineered CD8+ T cell infusion
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AIDS and Cancer Virus Program:
Collaborative Research with NCI Investigators
(S. Hughes/HIV-DRP/CCR and J. Lifson)



Can SIV-Infected Rhesus Macaques on Suppressive ART Provide a 
Useful Model for the Study of the Role of Expanded Clones of CD4+ T 

Cells in Rebound Competent Viral Reservoir Establishment, 
Persistence, and Recrudescence?

?
In vitro infection integration site analysis

• HIV  Human cells
• SIV  Human cells (virus)
• SIV  Rhesus cells (host cell)

In vivo integration site analysis
• SIV infected rhesus macaques

• Pre-ART
• On extended ART

AIDS and Cancer Virus Program:
Collaborative Research with NCI Investigators
(S. Hughes/HIV-DRP/CCR and J. Lifson)



Correlative RNASeq and IS Analysis of in vitro infected primary CD4 cells
• HIV and SIV integrate preferentially into highly expressed gene loci, in both human and rhesus 

macaque primary CD4+ T cells 
• Extensive, statistically significant overlap in global characteristics and specific mapped 

integration sites between HIV/human cells, SIV/human cells, SIV/rhesus cells
• Expanded clones of infected CD4+ T cells seen in vivo in infected macaques; properties similar 

to HIV in humans

Strong Overlap in Global and Local 
Characteristics of In Vitro and In Vivo Integration 
Sites of HIV/SIV in Human and Rhesus CD4 Cells

HIV/Human 
Genome

SIV/Rhesus 
Genome



Collaborative Research: Expanded Clones-
HIV/SIV Integration Sites in Humans and 
Macaques, and Mechanism Studies

Antigen Driven Proliferation vs. Homeostatic (cytokine) Driven Proliferation?



Neutral Honest Broker In Evaluation 
of Controversial Results

“STUDY DESIGN
…the animals were each infected intravenously 
with 1 ml of PBS containing 200 TCID50 of a stock of 
SIVmac239.”

“SIVmac239”



Neutral Honest Broker In Evaluation 
of Controversial Results
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Extramural Collaboration:  Louis Picker, OHSU
RhCMV-vectored SIV Vaccines

RhCMV 68.1 Vectored Vaccine

• T cell responses to SIV inserts mimic CMV 
responses:
• Good take/immunogenicity in seropositives
• Effector memory differentiation biased
• Broadly tissue distributed
• Indefinitely persistent

• Extreme epitope breadth 
• T cell vaccine; negligible antibody responses
• Unusual restriction of T cell responses
• Does not prevent infection; in ~ 55% of vaccines, 

initial infection is stringently controlled, and 
eventually cleared

• 55-65%“Protection” vs. i.r., i.vag, and i.v. challenge



Extramural Collaboration:  Louis Picker, OHSU
RhCMV-vectored SIV Vaccines

Role of:
• Unconventionally restricted CD8 T cell 

responses in protection (MHC-II, MHC-E)
• IL-15 signaling pathways
• Immunogenicity and protective efficacy 

demonstrated for safety attenuated variants 



NIH and Extramural Collaborations:  
Enabling Analytical Capabilites
Quantitative Molecular Diagnostics Core 
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AIDS and Cancer Virus Program:
Enabling Capabilites
Dr. Rob Gorelick, HIV Molecular Monitoring Core



AIDS and Cancer Virus Program:
Enabling Capabilites
Dr. Claire Deleage, Tissue Analysis Core



AIDS and Cancer Virus Program:
Enabling Capabilites, Dr. Elena Chertova,
Mr. Julian Bess, Jr.



AIDS and Cancer Virus Program
Dr. Denise Whitby, Viral Oncology Section

Clin Infect Dis. 2019 Sep 26. pii: ciz916. doi: 10.1093/cid/ciz916. [Epub ahead of print]

https://www.ncbi.nlm.nih.gov/pubmed/31555829


AIDS and Cancer Virus Program

A unique program, with unique capabilities, 
conducting world class investigator initiated research, 

and providing extensive collaborative support to   
non-ACVP investigators at NIH and in the extramural 

community, seeking to advance the overall AIDS 
research enterprise, consistent with the mission of 

the NCI and the Frederick National Laboratory



AIDS and Cancer Virus Program

Thank you!

Questions?
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