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HPV-mediated nuclear export of HP17 drives cervical
tumorigenesis by downregulation of p53

College of Pharmacy, Yonsei University
So Hee Kwon

E6 oncoprotein derived from high-risk human papillomavirus (HPV) drives the
development of cervical cancer through pb3 degradation. Because cervical cancer
therapies to inactivate HPV or E6 protein are not available, alternative strategies are
required. Here, we show that HPV-mediated nuclear export of human heterochromatin
protein 17 (HP17) reduces the stability of p53 through UBE2L3-mediated p53
polyubiquitination during cervical cancer progression. In general, HP1 plays a key role
in heterochromatin formation and transcription in the nucleus. However, our
immunostaining data showed that the majority of HP17 is localized in the cytoplasm
in HPV-mediated cervical cancer. We found that HPV E6 protein drives unusual nuclear
export of HP17 through the interaction between the NES sequence of HP17 and
exportin—1. The mutation of the NES sequence in HP17 led to nuclear retention of
HP17 and reduced cervical cancer cell growth and tumor generation. We further
discovered that HP17y directly suppresses the expression of UBE2L3 which drives
E6-mediated proteasomal degradation of p53 in cervical cancer. Downregulation of
UBE2L3 by overexpression of HP17 suppressed UBE2L3-dependent pb3
degradation—promoting apoptosis of cervical cancer cells. Our findings propose a useful
strategy to overcome p53 degradation in cervical cancer through the blockage of nuclear

export of HP17y.




HPV Eé6-mediated degradat

=D

s 1
Active site (Cys820)
g2) El

EGAP
E3 \Q’:ﬂ - e
N X gégmn‘
o 4 N-terminal P R
N-terminal . ° domain gl
domain E6AP-Ub

. E2
HECT domain  pinding site

(thioester intermediate)

HPV/
infection

Polyubiquitination
on target proteins

E6/E6AP/P53
ternary complex

[V

E6-independent protein) S0
J i (e 071
%

N-terminal
domain y

* In the context of HPV-infected cells, E6AP is hijacked by E6 to ubiquitylate and target cellularﬂ

proteins for degradation by the UPS.

+ E6AP (E6-associated protein), a principally responsible E3 ligase, leads to p53 ubiquitination,
cooperating with UBE2L3/UBCH7, an E2 ubiquitin conjugating enzyme.
+ p53 degradation is an essential requirement for the survival of HPV.infected cervical

carcinoma cells.

+ However, to date, there have been no agents that can restore the p53-specific degradation

system in HPV-driven cervical cancers.

* Because cervical cancer therapies to inactivate HPV or E6 protein are clinically unfeasible,

alternative strategies are required.

Research Summary
e S | ——

. We identified UBE2L3 as a direct target gene

of HPly which negatively regulates its
expression.
2. We uncovered a novel pathogenetic

mechanism underlying HPV-mediated cervical

cancer, involving a dysregulation of HPly

localization, failure of UBE2L3  gene
suppression, and proteasomal degradation of
p53.

3. WVe unraveled a new role of HPV E6 protein
promoting nuclear export of HPly in addition
to its known role in forming complex with
E6AP and p53.

4. VVe propesed a potential clinical strategy to

overcome p53 degradation in cervical cancer

through blockage of nuclear export of HPly.
R ———————
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GPCR-Gi/o Coupling

1. Engagement of the distal C-terminus of Gai/o differentiates primary and secondary Gi/o coupling
2.The distal C-terminus is not necessary for coupling

3. Interaction between GPCRICL2 (34.51) and Gi/o is not critial for GDP release

4.The distal C-terminus of Gai/o may be prevent the interaction between non-Gi/o coupling GPCRs
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PBPK... Meet Drug Design

ADMET Predictor (APX)

GastroPlus

r#%....: UPDATED BE trial simulator * NEW Al-Driven Drug Design

- to accelerate the evaluation (AIDD) Module! """
e Of biowaiver requests for. -
: - Oral drug products + NEW Machine learning
" » Non-oral drug products models for transporter
- inhibition to detect DDI -
“uwiw -« NEW Injection models to liability earlier
=gz~ guide formulation design for _ i
e small & large molecules * ENHANCED High-throughput ,

PBPK simulations to
- optimize dosing - 100s of
compounds/minute!

me"" 4 :
w++« +*NEW Validated DDI standard

% p models to support regulatory
W decisions

M
’ '
el
e

“The AIDD Module integrates ADMET Predictor’s top-ranked machine
learning models with new generative chemistry, evolutionary algorithms,
and #1-rated PBPK capabilities = to explore BEYOND... "

<«
SimulationsPlus = Learn More! www.simulations-plus.com QBiO
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