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Animal models of HIV infection

Models of pathogenic Macaque infection with
infection > SIVor SHIV

Models for nonpathogenic | o |
(persistent, non —, SlVinfection in African

progressive) infection natural hosts of SIVs



Pathogenic HIV/SIV Infection

A massive, continuous viral replication (with VL set-points
being predictive for the time of progression to AIDS)

A continuous depletion of CD4* T cells in peripheral blood
that is more pronounced at mucosal sites

A high levels of T cell immune activation, the magnitude
of which has been reported to be predictive of disease
progression

The interaction among these factors cripples the immune
system and eventually results in severe immunodeficiency
progression to AIDS in a variable time frame and death.



Active viral replication, set-point viral loads similar/higher
than those reported in pathogenic infection

Transient depletion of peripheral CD4* T cells (and massive
depletion of mucosal CD4* T cells) during acute infection,
which rebound to preinfection levels in periphery and is
partially restored in the gut during the chronic stage
Transient or moderate increases in immune activation and
proliferation during acute infection, with return to baseline
levels during the chronic phase

partial control of viral replication through immune responses



COMPARATIVE DYNAMICS OF PATHOGENIC AND NON-
PATHOGENIC HIV/SIV INFECTION
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Over 40 SIVs naturally infect African nonhuman primates.
Their overall clustering patterns point to host-dependent evolution
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Pan troglodytes vellorosus

Pan paniscus

Gorilla gorilla

Pongo pygmaeus
Genus Hylobates

Allenopithecus nigroviridis
Miopithecus talapoin
Cercopithecus neglectus
Cercopithecus ascanius
Cercopithecus diana
Cercopithecus mitis
Cercopithecus pogonias
Cercopithecus mona
Chlorocebus pygerithrus

Chlorocebus aethiops

AGM

Chlorocebus sabaeus
Erythrocebus patas *
Cercopithecus I’ hoesti

L’hoesti| Cercopithecus solatus
Cercopithecus preussi
Mandrillus sphinx

Mandrillus leucophaeus
Cercocebus atys

Papionini Cercocebus torquatus
Genus Macaca*
Papio anubis *
Papio papio

Colobinae
Semnopithecus

_
.
——




Over 40 SIVs naturally infect African nonhuman primates.
Their overall clustering patterns point to host-dependent evolution
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SIV Infection In Natural African NHP Hosts

Problems

A Most of the African NHP species are
endangered (some of them are highly
endangered). Therefore, studies are difficult

A Most of the SIVs are currently known only from
seguences. No isolates are available for in vitro
and in vivo pathogenesis studies

A Itis currently almost impossible to import
African monkeys to the US



Two Paradoxes of SIV Infection in Natural
NHP Hosts

Ahigh viral loads (VLs) BUT good preservation of
peripheral CD4* T cell homeostasis during chronic

Ainfection

paucity of target CD4*CCR5* T cells especially at
mucosal sites that may result in lower efficacy of
mucosal transmission BUT high (>60%) prevalence in
the wild



A African NHPs that are natural hosts of SIVs have
low levels of CCR5*CD4* T cells at the mucosal
sites, which raised the question whether or not the
virus is transmitted through mucosal routes in
these species.
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