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Studying Human Disease
in Rodent Models

Cannot use humans

Breed identical mouse strains
One mouse year equals about 30 human years, breed rapidly

Can be genetically manipulated to mimic some aspects of human disease



Ecotropic Viruses

viruses that will only infect cells in its natural host

Amphotropic Viruses

viruses that will infect mammalian cells

Pantropic Viruses

viruses that will infect almost all cells (tissues)
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Retrovirus Structure

Retrovirus Replication Cycle
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Human Immunodeficiency Virus
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Human Immunodeficiency Virus
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Effects of HIV on human cells

T-cells

Macrophages

Microglia
(brain)

* Lyticinfection

* Immunodeficiency
* Non-lytic infection

* Productive making more virus

e Latent but can be triggered to replicate



People Living with HIV

p24+ viral particle crossing
the blood brain barrier

p24 ELISA to track viral infection in
humans from blood sample




People Living with HIV

HIV Associated Neurocognitive Disorder
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Ecotropic Murine Leukemia Virus
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Effects of MulLV in mice

little to no known effects



Human HOST + VIRAL
Immunodeficiency
Virus
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Following reverse transcription and viral DNA integration into host cell genome,
an RNA loop is formed called TAR.

The early viral protein Tat binds to TAR and recruits several host proteins to the
transcription factor complex to promote transcription of viral DNA into RNA.

Viral particles are assembled and released from infected cells.

J Neuroimmune Pharmacol (2011) 6:260-268



Barriers to HIV infection of mouse cells

Viral entry gp120 vs gp80

Transcription

Tat and mouse cyclin T1
Factor Complex



What are the hazards?



Human cell specific envelope proteins
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Cell permissive for transfection

of human or mouse cells
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Pseudotyped virus



Cell free supernatants with 10*4-10%5 pg p24 in 0.1Ml saline

Pseudotyped virus




Window of risk =22 days

WHO IS AT RISK?
* Everyone who comes in contact with mice

HOW TO MANAGE PROJECT?
 Restricted access

« Have trained personnel change bedding/food /water

 Provide enhanced PPE for those in contact with mice
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Pseudotyped HIV in the mouse
model
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HIV gp120 is replaced by
ecotropic murine leukemia
virus envelop, gp80, but
otherwise contains all HIV
genes.

p24 ELISA to track viral infection in
mice

Macrophages

Microglia

Initial burst of replication

Adaptive immune response limits replication
Chronic neuroinflammation

Blood brain barrier disruption

Low levels of macrophage and microglial
infection

Virus can become integrated into host DNA,
but remain latent until triggered to replicate



EcoHIV integrates efficiently in the murine host genome
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Gu et al., PLOS Pathogens | https://doi.org/10.1371/journal.ppat. 1007061




Viral RNA copies
per ug total RNA
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EcoHIV in macrophage reservoirs
(latent) is transmissible.

cART suppresses viral replication.

Latent virus can be activated by
TNF-a even in presence.

Gu et al., PLOS Pathogens | https://doi.org/10.1371/journal.ppat. 1007061




People with HIV who use Cocaine

u ¢ A Neuron
LV - Injured by Neuroinflammation
=r”~'~ - Imbalance of neurotransmitters

-~ Microglia
' - Viral replication
- Migration & activation

Blood-brain barrier
- Permeability
- Endothelial Apoptosis

Astrocytes
ﬂ % - Viral replication
' - Astrogliosis & Inflammation



People with HIV who use Cocaine
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People with HIV who use Cocaine

* Cocaine increases rate of HIV replication
* Alters astrocyte and neurons metabolism
* Increases cognitive impairments in PWH

* Increases cytokine production in he brain

Cocaine Use Compounds HIV-Related
Memory Loss, Study Finds

Abstaining from cocaine use can help HIV-positive people with cognition

Wednesday, January 22, 2020

Investigator(s): Matthew Wright, PhD

Research Theme(s): Neurotherapeutics



What’s next? Using EcoHIV mice to account for all viral components

(except gp120)
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Figure 11. Schematic of AIM 2.
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