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Infection of macrophages with HTLV-1

Electron Microscopy

X650 X78,000

In situ Hybridization

De Revel et al Blood 1993



BSE Transmission To Macaques

Lasmezas et al Nature 1996

Pathological signature of BSE agent in cynomolgus
macaques is identical to that of vCJD in British cases 

vCJD Florid Plaques PrP Immuno-chemistry
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Experimental infection of macaques
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Lymphocryptovirus infection in SHIV immunosuppressed macaques

An animal model for EBV pathogenesis in the immunosu ppressed host

Tissue invasion of rhesus LCV-positive cells

LN

Spleen

EBERs HIS EBNA-2 IHC

Rivailler et al, Blood 2004



Non-Human Primate models of SIV infection
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MANNIOUI et al Retrovirology 2009

SIVmac251 replication and dissemination in the tiss ues 
of macaques during primary infection



Effect of HAART during SIVmac251 acute infection
4h/14 days

Bourry et al. 2010 & Moreau et al 2012  
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Adipose tissue includes SIV infected cells
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In 5 chronically SIV+ untreated macaques,
� SIV RNA detected in SVF collected from 9/10 samples (5 animals)
� SIV RNA detected in all CD3+ sorted fraction and CD14+ sorted fraction
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Diffusion of antiretrovirals and other molecules 

Optimal suppression in tissues

Bourry et al. Retrovirology 2010 



Rapid seeding of the viral reservoir 
in SIV infected macaques

Viral decay kinetics 
after treatment with ART

Viral rebound 
after ART discontinuation

Whitney et al, Nature 2014

Controls

TDF – FTC – DTG
SC administration



Deere et al, PLoS One 2010

T1/2
days

1.7 (1.5)

8.5 (28)

>200 (273)

Frequency of circulating resting CD4+ T cells harbo ring 
replication-competent RT-SHIV

TDF 30mg/kg SC
FTC 16 mg/kg SC
EFV 200 mg/g oral



HDACi suberoylanilide hydroxamic acid (SAHA-Vorinostat)  
in SIV infected macaques under ART

Delprete et al AAC 2014



HAART and Induction HDACi & PKC activator

6 wks 32 - 35 wks 8 wks          1wk        

RT-SHIV

Inoculation

HAART

(FTC + PMPA + Efavirenz)

HAART + 

Induction

Necropsy 

Rebound (16 wks)

No treatments

2 wks:  5 cycles 6 wks:  1 cycle per wk

Necropsy 

Valproic acid & Prostatin 

Group 1B = HAART plus induction
Group 3 = HAART only

Luciw et al un published



Auranofin induces cell death and CD27 down-modulatio n in 
primary CD4+ T cells

Lewis et al, AIDS 2011, Vol 25 No 11

Combined effect with ART in SIVmac251 infected macaques



Courtesy of J. Whitney and Gilead
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TLR7 agonist induces viral production and increases  CD8 T cell 
activation

Plasma SIV 
RNA

CD8 T cell 
activation

TLR7 agonist administration in SIV infected macaque s



Enhancing SIV-specific immunity in vivo by PD-1 blockade

Velu et al, Nature 2009

SIV-specific CD8+ T cells

Anti-PD-1 Treated

Controls



PD-1 blockade during chronic SIV infection reduces hype rimmune
activation and microbial translocation in rhesus maca ques

Shetty et al, JCI 2012



Interleukin-21 combined with ART reduces inflammati on 
& viral reservoir in SIV-infected macaques

Micci et al, JCI 2015
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Vaccines

New Therapies

• HIV/AIDS
• Flu
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SIVART NHP Cohort

A common resource for ANRS HIV/SIV 
Programs

N=12
wk0

Oral ART
FTC/TDF/

DAR/RTG or Dolutegravir

wk16 wk68-wk88

SIVMAC251

5000 AID50

Infection I.V.

2 3 Weeks1 47 8840
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Infection I.V.

57

Infectious Diseases Models for Innovative Therapies



PET-CT whole body imaging

Conventional room

BSL2/3

Santangelo et al 2015
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