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Plasma HIV-1 RNA (copies/ml)

Antiretroviral therapy (ART) is potent and life-prolonging but does not

eradicate HIV infection
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HIV-1 latency is a complex and multifactorial phenomenon

HIV-1 latently
infected CD4+ T cell
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reactivation
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The epigenetic integrator UHRF1 represses HIV-1 gene expression at the
epigenetic and transcription elongation levels

Cellular function Function in HIV-1 gene expression regulation

Methylated CpG
Unmethylated CpG
H3R2
H3K9me2/me3

(Verdikt and Bendoumou et al, (Liang et al, Mbio 2021)
Ebiomedicine 2022)
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Epigentic blocks Transcription elongation blocks

> UHRF1 : Ubiquitin-like with PHD and RING finger domain 1.
> Function: maintain the epigenetic profiles during cellular replication.
> Pathologies : - overexpressed in several cancers.

- represses HIV-1 gene expression (latency)



The epigenetic integrator UHRF1 represses HIV-1 gene expression at the
epigenetic and transcription elongation levels

1. Epigenetically silent provirus
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3. Transcriptional elongation

H3K27ac

Function in HIV-1 gene expression regulation

(Verdikt and Bendoumou et al,
Ebiomedicine 2022)

(Liang et al, Mbio 2021)
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UHRF1 represses HIV-1 transcription independently of epigenetics and Tat

Epigenetic-free context M. Bendoumou and C. Van Lint, unpublished data
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UHRF1 affects HIV-1 transcription initiation by interacting and inducing the
degradation of Sp1 and NF-xB

2. Transcriptional initiation Repression in absence of Sp1 Repression in absence of NF-xB
arsrpion HEK293T cells HEK293T cells
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UHRF1 affects Tat-dependant and Tat-independent HIV-1 transcription elongation

3. Transcriptional elongation UHRF1 affects HIV-1 transcription elongation regardless of Tat presence

P-TEFb Elongating Pol Il

SLTR - CDK9 5'LTR - CDK9 5'LTR - RNPlIser2 5'LTR - RNPlIser2

H3K27ac ()
* * *% *

- 1.5
15 ] 4 1

T T

Nucleus

10

Cytoplasm

0.5

Fold enrichment over IgG
Fold enrichment over IgG
N
|
Fold enrichment over IgG
Fold enrichment over IgG
N
L

UHRF1 interacts with the active

1- 17
P-TEFb complex N o , oo | I o—j .

INPUT IP: shCTL shUHRF1 shCTL shUHRF1 ShCTL shUHRF1 ShCTL shUHRF1
W F N
Brd4 | w !
i UHRF1 targets CDK9 and CycT1 subunits of P-TEFb for proteasomal degradation
Hexim1 | g ._
IB: CycT1 | - = NI MG13210uM NI MG13210uM NI MG13210uM
- - e + + + + + + pBrdd + + + + + + PCDK9 + + + + + + pCycT1
CDK3 . sl _ .l PUHRF1 . -l PUHRF1 - al . sl pUHRF1
- - - CycT1 = = [Ww <]
=12t R p—_— COKO | gpwe |om o= o
UHRFT | e | [ & | UHRF1 [ g g [ 0 9 | UHRF1 | amam| -~ w= - UHRF1 | wo@) —e®
. . TBP TBP | e & &8 - TBP .’..-.
M. Bendoumou and C. Van Lint, unpublished data b aSassa | e “ ‘ 8




UHRF1 interacts with HIV-1 RNA and represses splicing and export

4. Post-transcriptional regulation
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UHRF1 inhibition promotes splicing

Primary CD4+ T cells
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Relative proportion of HIV-1 US transcripts (%)

UHRF1 colocalizes with HIV-1 RNA

UHRF1

HIV RNA gag merged + DAPI

UHRF1 overexpression induce retention of Rev-
dependant and -independent HIV-1 RNA
HEK293T cell line

Rev-independent export (MS HIV-1 RNA)
Two-way Anova p<0.001; p<0.001

HEK293T cell line
Rev-dependent export (US HIV-1 RNA)
Two-way Anova p<0.001; p<0.001
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UHRF1 affects all blocks to HIV-1 gene expression and therefore constitutes
a promising target for innovative cure strategies

UHRF1 UHRF1 UHRF1
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Take home message

(2)Transcriptional initiation blocks (3)Transcr|pt|onal elongation blocks
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(1) Epigenetic blocks (4) Post-transcriptional blocks

UHRF1 appears to be an important
regulator of HIV-1 gene expression
by acting on several checkpoints:
at the epigenetic and at the
transcriptional initiation and
elongation levels pre- and post-Tat
expression through its E3-ubiquitin
ligase activity. Importantly, UHRF1
also affects HIV-1 gene expression
at the post-transcriptional Ilevel.
This poses UHRF1 as an attractive
therapeutic target.

11




Thank you

Carine Van Lint
Maryam Bendoumou
Lisa Pilosio

Antoine Dutilleul

Lorena Nestola
Estelle Plant
Tristan Marray R

Lara Stiernons
Loris Gregor

Luca Ponchaut

T
’]q” B Fondation

MALADIES INFECTIEUSES |nserm Ro i B au d ou i n

ERGENTES

Agir ensemble pour une société meilleure

V|| ANI'S

HALADIES INFECTIEUSES |nse,m

Healthcare RGENTES *

\Viera

e T
Remission of HIV infection era

fnis

LA LIBERTE DE CHERCHER

EACH

BELGIAN RESEARCH AIDS&H IV CONSORTIUM

LES AMIS DES
INSTITUTS PASTEUR
A BRUXELLES, asbl.

12



