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Towards a block-and-lock functional cure strategy
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Role of BRD4 In transcriptional regulation of HIV-1

VRNA detection
ns ns ns sk ns sex s s ns s LEDGINS: inhibitors of LEDGF/p75-IN interaction

from cnttfrom crir from entrfrom cnr from ntrfrom entr from cnrom cnirl fromenmiomentt /- Retarget integration

1204 . ns | ns
Rokkk ok ok il o
by T T T T T v Reduce HIV-1 transcription
% . o . .
s 0T o o % v Reduce HIV-1 reactivation
8 o | oo 0 . .
g s . 98 8 o ’ ) X No complete block of HIV-1 transcription/reactivation
: R
- % 00 §8°% o b g Mechanism of residual high VRNA expression 7
< 00 80 g o% ° % % o oo ’
(4 o © | ® e o ;
> - ; o : c ) . .. . .
20 %  ° o T 8 —LEDGINs don’t influence proximity of integration
p y g
g © Q .
@ @ 88 5 & o B & o o S sites to enhancers
control 3.25 6.25 12,5 25.0 50.0 —HIV transcription stimulated by integration in

LEDGIN concentration (uM) proximity to enhancers

©  Unreactivated

Residual high vRNA expressors due to
© Reactivated (10 ng/mL TNF-a)

integration near enhancer regions

*Janssens et al., Mbio, 2022.

*Vansant et al, Nucleic Acids Res.,2022, 48, 7801-7817. KU LEUVEN
*Chen et al. Nat. Struct. Mol. Biol., 2017, 24, 47-54.




Role of BRD4 in enhancer-dependent transcription
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Role of BRD4 in transcriptional regulation of HIV-1
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Objectives

* Objective 1: Effect of JQ1 on basal HIV-1 transcription and reactivation
in the absence of LEDGINSs

* Objective 2: Effect of ZL0580 on basal HIV-1 transcription and reactivation
in the absence of LEDGINs

* Objective 3: Mechanism of action of JQ1 and ZL0580

* Objective 4: Role of JQ1/ZL0580 in a block-and-lock phenotype
after LEDGIN-mediated retargeting
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JQ1 promotes HIV-1 transcription and reactivation
with an optimal concentration of 1 uM

Luciferase reporter assay Branched-DNA imaging
VRNA expression per residual vDNA copy
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Z1.0580 inhibits HIV-1 transcription and reactivation

Luciferase reporter assay Branched-DNA imaging
VRNA expression per residual vDNA copy
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Co-localization of BRD4 with H3K9 /14Ac
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Mechanism of action of JQ1/ ZL0580
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Conclusions

JQ1 promotes basal transcription and reactivation of HIV-1
with an optimal concentration of 1 uM
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Conclusions

JQ1 promotes basal transcription and reactivation of HIV-1
with an optimal concentration of 1 uM

ZL0580 hampers basal transcription and reactivation of HIV-1

Mechanism of action:
- JQ1 decreases the co-locatization of BRD4 with the acetylation marker
—> ZL0580 increases the co-localization of BRD4 with the acetylation marker

g ¥ 0 .
S |/§----->\* ° £>FK©/ T Ctﬁi \LN;D
jQ1 ZL0580

Molecular Virology and Gene Therapy KU LEUVEN




Combination of JQ1 and LEDGINSs results in
a complete lock of TNF-a mediated reactivation

Branched-DNA imaging
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7Z1.0580 and LEDGINs have an additive effect
in promoting latency

Blocking activity Locking activity
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Conclusions

JQ1 shows additive effect in locking activity with LEDGINs

ZL0580 shows additive effect in blocking and locking activity with LEDGINs
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