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C O N F L I C T S  O F  I N T E R E S T



• Key question(s) being asked:

The HIV Tat protein is indispensable for HIV replication and pathogenesis but there are no clinically

available antiretrovirals that block Tat. Our goal is to discover new HIV Tat inhibitors.

• Key finding(s) and take-home message:

A high throughput screening of ~580K small molecules identified three distinct Tat inhibitors. These

inhibitors trigger Tat breakdown to enforce deep-latency/sleep needed in HIV cure efforts.

• What are the next steps?: 

Medicinal chemistry is ongoing to improve the pharmacological properties of these molecules.

Their potency and efficacy will be tested in preclinical models of HIV infection.

C O M M U N I T Y  S U M M A R Y





Difficult synthesis
• 13 chemical steps
• Low yield



Screen: Tat-TAR assay
Tat dependent reactivation 
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HTS of ~580k small molecules reveal 3 potential Tat inhibitors

Counterscreen: TNF-α assay 
Tat independent reactivation
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579,443 small molecules
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3 leads
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HTS DATA

Assays µM 44881 44863 44856

Tat-TAR, Tat 101 a.a IC50 8.1 3.5 7.1

Toxicity CC50 > 50 > 50 > 50

TNF-α IC50 > 100 > 100 > 100

NL4.3 Jurkat 

IC50 0.45 1.06 2.39

CC50 > 40 > 20 > 40

TI > 88.9 > 18.9 > 16.7

CONFIRMATION 

Tat-TAR, Tat 86 a.a IC50 9.6 ± 1.6 4.4 ± 0.7 7.8 ± 1.8

Toxicity CC50 597 > 800 > 400

Therapeutic Index CC50/IC50 TI 62.2 > 181.8 > 51.3

Activity of the 3 selected hits

-1 0 1 2
0.0

0.5

1.0

1.5

Log Conc. 44856 (µM)
A

n
ti-

H
IV

 a
c
tiv

ity
 a

n
d
 V

ia
b
ili

ty
DMSO-2 -1 0 1 2

0.0

0.5

1.0

1.5

Log Conc. 44863 (µM)

A
n
ti-

H
IV

 a
c
tiv

it
y
 a

n
d
 V

ia
b
ili

ty

DMSO-1 0 1 2
0.0

0.5

1.0

1.5

Log Conc. 44881 (µM)

A
n
ti-

H
IV

 a
ct

iv
ity

 a
n
d
 V

ia
b
ili

ty

DMSO

All 2-step 
synthesis
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Leads inhibit HIV transcription in models of HIV latency

OM 10.1 CELLS ACH2 CELLSJLAT 10.6 CELLS

Tat ⇔ TARC37UXTat ⇔ TAR

OM 10.1 - ACH2 cells: (15 µM leads, 10 nM dCA, 1 nM Triptolide) + cocktail ARVs. JLAT 10.6 cells: 20 µM leads 
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PROTACS: Heterobifunctional molecules 
that form a ternary complex with the target 
protein and E3 ligase.

Molecular Glues: Function by 
converting the target protein into a 
“neo-substrate” for an E3 ligase

Ubiquitin protein system hijacked by PROTACS and Molecular Glues







• The screen of ~580K small molecules identified 3 leads

• Preliminary results suggest all 3 compounds promote block-and-lock

• They act as “molecular glues” to promote Tat recruitment to the Cullin4A/B-Cereblon E3 Ubiquitin Ligase

Complex and degradation via the 26S proteasomal degradation pathway

BENEFITS:

• Tat degradation limits all Tat pleiotropic activity

• Long efficacy time: function restoration requires protein resynthesis

• One molecular glue degrades proteins sequentially, sub-affinity equilibrium of protein knockdown

• The resistance is less likely given ability to make transient interactions to induce functional knockdown

DRAWBACKS:

• Molecular glues are more difficult to design, although rational design strategies are emerging

• Genomic differences in the ubiquitin-proteasome system may affect activity

Summary
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