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HIV-associated neurocognitive impairment (NCI)

15-60% HIV-1+ individuals present neurocognitive

impairment (NCI).

In the brain: HIV-1 infects and replicates in microglia (and

astrocytes)

Mechanisms underlying HIV-associated NCI still not clear:

« systemic inflammation
* neuroinflammation

e a combination of the two

Antiretroviral therapies (ART): extend lifespan and
postively impact on cognitive performance but do not
abolish systemic or CNS inflammation

Sreeram S. et al., Trends in Immunology (2022)
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Neuropathogenesis of HIV-associated NCI
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Ellis R.J et al., Nature Reviews Neurology (2023); Saylor D. et al., Nature Reviews Neurology (2016)
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HIV-associated NCI is caused by
cellular crosstalk between glial cells
and neurons



Neuropathogenesis of HIV-associated NCI

HIV

Innate immune response = Host immune response = Adaptive immune response
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So then, why are we interested in
HIV-associated NCI?



Because HIV-associated NCI and
AD share common pathogenic
pathways



Neuroinflammation

Oxidative stress

APP misprocessing and
AB synthesis

Abnormal Tau
phosphorylation and
deposition

Adapted from Sanhita Sinharay & Dima A. Hammoud ,Current HIV/AIDS Reports (2019)
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MTOR pathway in HIV-associated NCI

HIV enhances mTORC1 activity to
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Ellis R.J et al., Nature Reviews Neurology (2023)



RTP801/mTOR signaling pathway
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RTP801/mTOR signaling pathway

DDIT4

RTP801/REDD1 has a
dual role:

| Akt/mTOR

Pro-apoptotic (differentiated cells)

Anti-apoptotic (proliferating cells)

Shoshani T. et al., Mol. Cell. Biol, 2002

PD

Malagelada, C. et al. J. Neurosci., 2006

HD

Martin-Flores, N. et al. Mol. Neurobiol., 2016

AD

Pérez-Sisqués, L. et al. Cell Death Dis., 2021

In murine models:

PD: MPTP

Malagelada, C. et al. J. Neurosci., 2010

HD: R6/1

Martin-Flores, N. et al. Cell Death Dis., 2016

AD: 5xFAD, rTg4510

Pérez-Sisqués, L. et al. Cell Death Dis., 2021
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RTP801 contributes to neuroinflammation and memory
impairments in AD

AAVs

|, (2)T-maze,

5004 - A
¥y
400 .

00—

Day
Pérez-Sisqués, L. et al. Cell Death Dis., 2021

1004 G

injection (3)Passive avoidance 4) MWM Samp“ng
Y L 1 1 .t L 1 ‘1'
—— Y 1 1 1 1 T 1 T)
1 2 3 4 5 6 7 8
Weeks
! ! CA1 and DG neurons
WT shCt -+ 5XFAD shCt = shCT
-~ WT shRTP801 =« 5xFAD shRTP801 = shRTPSO1 **
800+ i SFAD 500-
T e shControl ShRTP801 shControl ShRTP801
— T700q¢ #H . i *
g (-_ 5 - ' 1\ 400 *o kKK
~ \ )
600 I\? \ ( ]
s N V]
j=
© A
b 200
=

Neuronal RTP801 silencing:
J, Neuroinflammation

1. Decrease in GFAP & Iba1+ cells
2. Prevent inflammasome activation

Memory

Astrocytic RTP801
silencing in vivo in the
same 5xFAD model shows
similar results

Chicote-Gonzalez. et al. Unpublished, 2024



RTP801 mediates cognitive
impairment and inflammation,
but... How?



RTP801 induces atypical NF-kB activation

RTP801 promotes atypical NF-kB activation by preventing the formation of
the inactive NF-kB/IkBa complex through direct interaction with |kBa
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RTP801 might promote HIV-induced NLRP3
inflammasome activation

This process requires NF-kB
activation to induce
inflammasome assembly and
function

Therefore, it is plausible that
RTP801 atypical activation of
NF-kB promotes and worsens

HIV-associated NCI

Jin X,, et al. Trends in Molecular Medicine, 2022 Trends in Molecular Medicine



RTP801 mediates transneuronal toxicity via extracellulag”,

vesicles

Extracellular Vesicles (EV)
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RTP801 mediates transneuronal toxicity via extracellulag’.
vesicles
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RTP801 mediates transneuronal toxicity via extracellulag’,
vesicles
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But, is RTP801 a cause or a
consequence of
(neuro)inflammation?



RTP801 modulates LPS-induced inflammation
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An in vitro model to evaluate the effect(s) of RTP801 in neuroinflammation
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Does RTP801 modulate LPS-induced neuroinflammation?

An in vivo model to evaluate the effect(s) of RTP801 in neuroinflammation
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Working hypothesis and summary
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So, since we would like to study this plausible connection in HIV-
associated NCI we started an intramural collaboration with:

Dr. Esteban Martinez
Infectious Diseases Unit

Dr. Jordi Blanch
Dept. Psychiatry
Hospital Clinic
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Cristina Malagelada, PhD (PI)
Genis Campoy-Campos, PhD student

Almudena Chicote-Gonzalez, PhD student
Pol Garcia-Segura, PhD student

Malagelada’s Lab

www.malagelada-lab.eu

Past members:

Julia Solana-Balaguer, PhD
Leticia Pérez-Sisqués, PhD
Nuria Martin-Flores, PhD

Collaborators:
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L Jordi Alberch, MD, PhD Santi Garcia-Vallvé, PhD
Esther Pérez, PhD Gerard Pujadas, PhD
Eulalia Marti, PhD Guadalupe Soria, PhD
Enrique Santamaria, PhD Mercé Massana, PhD
Joaquin Fernandez, PhD Laura Molina, PhD
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