Effects of HIV and Aging on the brain
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n=1555 (CHARTER cohort)
50% with mild cognitive impairments
No correlation with CSF TNF, MCP-1 or viral load

CD4 nadir VL in plasma HAND

>200 undetectable 30%
2010 detectable 45%
92010 all 50%

Raltegravir Treatment Intensification Does
Not Alter Cerebrospinal Fluid HIV-1 Infection
or Immunoactivation in Subjects on

Suppressive Therapy
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Effect of Aging and Human Immunodeficiency Virus Infection Synergistic Effects of HIV Infection and
on Cognitive Abilities Older Age on Daily Functioning
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Relationship of Age To Markers of Neurocognitive

Decline in CSF
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Beta-amyloid (AB) uptake by PET imaging in older HIV+
and HIV- individuals
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Esiri et al, J Neurol Neurosurg Psychiatry 1998

Gray: HIV+ cases,
White: HIV- controls
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Dentate Gyrus
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Plaque number
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Tat in macrophages in HIVE and SHIVE
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Presence of Tat and transactivation response element
in spinal fluid despite antiretroviral therapy
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IL. Clinical Tat Undetectable  Tat Detectable  P-value
(N=43) (N=25)
Average T-score, mean (SD) 504 (5.3) 486 (7.5) 024
Miabaaapatih b Pv e s fard ir v i HAND diagnosis, n (%) 10 (23.3%) 7 (28%)
Patient ID Attention/Working Memory
Domain, mean (SD 479(71 48.3(74)

Executive Functioning
Domain, mean (SD 468(64) 485(74)

erbal Fluency Domain, mean
(SD) 524 (76

Domain, mean (SD) 494 (94 47.3(10.0

I. Demographics and Tat Undetectable  Tat Detectable  P-value
Virologic Characteristics ~ (N=43) (N=25)
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Other Infections: E.coli — LPS; CMV

Abnormal Innate and cellular immune responses
HIV
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Human Immunodeficiency Virus Type 1 Tat Upregulates

Interleukin-2 Secretion in Activated T Cells
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Tat causes neuronal injury and glial cell activation
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Tat and amyloid beta peptide form plaques that are neurotoxic
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Thick irregular fibrils Patches

Structures with increased adherence
and higher mechanical resistance

Induced Internalization of
pore few small complexes

Hategan et al., Nat
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Therapeutic Strategies against
HIV-Tat protein

* Block effect of Tat on LTR to prevent
HIV replication (LOCK and BLOCK)

* Block neurotoxic effects of Tat



Didehydro-Cortistatin A Inhibits HIV-1 by Specifically Binding
to the Unstructured Basic Region of Tat
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Tat inhibition by didehydro-Cortistatin 2

A promotes heterochromatin formation
at the HIV-1 long terminal repeat
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Resistance to the Tat Inhibitor Didehydro-Cortistatin A Is
Mediated by Heightened Basal HIV-1 Transcription
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TAT ANTISENSE
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ASO directed against Tat mRNA

diminish Tat production

S Human astrocytes:
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*p<0.05, ***p<0.001, ****p<0.0001 relative to scrambled ASO (N=3) as determined by Student’s T-test

Lisa Henderson; unpublished



« There is acceleration of neurocognitive deficits with
aging

* There is uncontrolled Tat production and deposition
of amyloid in brain despite ART

A LOCK and BLOCK strategy with Tat antagonists
can potentially provide a functional cure and stop
the age-related progression.
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