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HIV-associated dementia (HAD) and conditions
associated with neurocognitive disorders (HAND)
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Brain as a Latent HIV Reservoir during HAART
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HIV Latency in Microglial Cells

CHME-5 microglial Cells Rev Vpu Tat  d2EGFP
(SV4o0-immortalized) ol B 1IN
. 1R Al
: . ; LTR I I LTR
hT-Hpglia microglial Cells Tat Bo

(hTERT-immortalized)

Selection for GFP+ cells

Grow infected cells until GFP signal is low (below 5%)
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~Re-activation of Latent HIV in Microglial/HIV Cells
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ivation of HIV by Potent Classical Activators
is NOT Restricted in Monocytic Cells
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CHME-5/HIV

hT-Huglia/HIV
(C14)
Number

hT-Huglia/HIV
(C03)

Number

Number

Isotype

=

o

SCHOOL OF MEDICINE I

(CASE WESTERN RESERVE
IVERSITY
o-Receptors
4500+
438 4000
350 35004
300 3000
25 3000:
2 1 59853%
150 0 15004 0
100 48% 10004
500 508_
0 <
0" 102 10°10¢ 10° 0 10" 107 10° 10* 10°

200
150
100

50




=
SCHOOL OF MEDICINE

(CASE WESTERN RESERVE
__,I_LIJ“NIVERSITY

urr1/CoREST Trans-Repression Pathway
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Saijo et al., 2009; Cell 137: 47-59
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The Nurr1 Nuclear Receptor

- It’'s the NR4A2 of the NR4 family of orphan nuclear receptors
- A constitutively active TF

- Deletion of Nurr1 in mice results in reduction of dopaminergic neurons and
perinatal lethality

- Human mutations in Nurri resulting in its reduced expression are associated
with late-onset familial PD (protective role)

- Expressed in non-neural cells, and induced by inflammatory stimuli including LPS
in macs

- Critical role in microglia and astrocytes as a repressor, or limiting factor, preventing
over-expression of pro-inflammatory neurotoxic proteins during normal

inflammatory reactions in brain by recruiting CoREST complex containing Gga and
LSD1
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Reactivation is Controlled by
the CoREST Complex in Microglia
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Em Inhibitors of the Nurr1/CoREST Complex Sensitize
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and Sensitizes Cells for LPS-Mediated
HIV Reactivation
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CHME-5/HIV
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HIV by IL-1B8 and Phenelzine
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Synergistic Reactivation of Late
HIV by IL-1 and Phenelzine

Phenelzine
(LSD1 inh)
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A Library Screens Confirm Regulation
of HIV Latency in Microglia by CoREST
Complex and Other Repressors
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pglia/HIV

(C14) Cells for TNF-o-mediated HIV Reactivation
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1. Can disruption of protective/repressor systems
in pglial/HIV cells exacerbate
neurodegeneration?

2.Interplay between HIV repressors in pglia and
drugs of abuse (METH)

3.Can we prevent these HIV-induced
neurodegenerative processes?



A Glial-Neuron Co-Culture System
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uglia TNF-a layer of neuronal cells TNF-a uglia/HIV
or (mice primary cortical or
IL-1P3 neurons or LUHMES IL-1P3

neuronal cells

neurotoxic factors release

HIV proteins
(membrane-exposed/released?)

Interrogate neuronal cells for signs of neurodegeneration
- Immunocytochemistry staining

- Western blot

- Flow cytometry
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Neurons
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METH Exacerbates HIV-induced Neurodamage
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1. Latently infected CHME-5 and hT-Hpglial cells serve as in vitro models

for studying molecular events associated with emergence from latency
of proviral HIV in microglial cells

2. Reactivation of proviral HIV in different lines of latently-infected
microglial cells is severely impaired

3. Pharmacological inhibition of chromatin-modifying enzymes of the
CoREST complex, partially re-activates HIV and permits proviral over-
activation upon inflammatory stimuli(LPS, TNF-¢, IL-18) in latently-
infected microglia

4. Partial induction of HIV and/or cell sensitization are observed when
NCOR2, Nurri, LSD1, or CoOREST are knocked-down by shRNA silencing

5. Our ex-vivo co-culture system between neurons and microglial/HIV
cells serves as an in vitro model for studying HIV-induced
neurodegenerative processes , and drugs of abuse exacerbation of
neurodegeneration
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