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Introduction: p53 is a key player in stress response

p53 is a transcription factor activated by different stresses that can modulate multiple cellular responses.
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lllustrations adapted from: Mello SS, Attardi LD. Deciphering p53 signaling in tumor suppression. Curr Opin Cell Biol. 51:65-72 (2018). The p53 gene is mutated in over 50% Of a” human cancers.

Lior C et al. Mapping the tumor stress network reveals dynamic shifts in the stromal oxidative stress response. Cell Reports. 5(43):114236 (2024).



Introduction: the p53 gene and its protein isoforms

The p53 gene encodes at least 13 protein isoforms resulting from transcription from 2
promoters, alternative splicing and internal initiation of translation.

The isoforms have been extensively studied and shown to modulate the tumour suppressor
functions of FLp53.
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Aims of this work

« Explore the mechanisms and factors that regulate A160p53 translation

« Investigate how A160p53 exerts its pro-survival functions



A160p53 is stimulated by the Integrated Stress Response (ISR)
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Internal Translation of A160p53 is mediated by an Internal Ribosome Entry Site (IRES)
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The translation of A160p53 is regulated by stress-responsive factors
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Aims of this work

« Explore the mechanisms and factors that regulate A160p53 translation

« Investigate how A160p53 exerts its pro-survival functions




A160p53 interacts with FLp53
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A160p53 modulates the transcriptional activity of FLp53

A160p53 hampers the activation of classical p53 target genes:
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 puma mRNA levels are not affected by A160p53 alone.

Cell viability is improved by A160p53 across a range
of A160:FLp53 ratios:
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* A160p53 counteracts the p53-mediated increase of puma and p21 mRNA levels.

RT-gPCR assays conducted with H1299 cells
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* A160p53 favors the viability of H1299 cells even
when its levels are 25 or 80x lower than FLp53.



A160p53 modulates the transcriptional activity of FLp53

Firefly Luciferase Reporters:
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* Transcription from puma and p21 promoters is not
affected by A160p53 alone in H1299 cells.

expressing wild-type p53.

A160p53 counteracts FLp53-mediated transcription
from the 2 promoters.

A160p53 directly affects the
transcriptional activity of FLp53




A160p53 modulates the transcriptional activity of FLp53

A160p53 enhances the activation of p53 target genes:
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* A160p53 enhances the FLp53-mediated
increase of SESN1 and SESN2 mRNA levels.

mutp53 = R248Q hotspot mutant
RT-qPCR assays conducted with H1299 cells

SLC7A11

100 no p53

(o)
o

60 *

40
* %

Relative mRNA levels
(% recovery)

N
o

0 wtp53
wtp53 + A160 mutp53

SLC7A11

Represses ferroptosis

'I\lmorigenesis FLp53 negatively regulates
the transcription of SLC7A11
to induce ferroptosis

*omosxse

2000 099 Llpld e‘sooo o9 e
/\ <
CoQ °°°"=—’perox1dat10nP—
NN B.Lo @

LYY XYY i )
oo .
¢ v
/ ystine
GSSH GSH<—

Mao, C. et al. Phospholipase iPLA2B acts as a guardian agalnst
ferroptosis. Cancer Communications. 41: 11 (2021).

A160p53 counteracts the FLp53-mediated
suppression of SLC7A11 mRNA levels.

A160p53 protects from FLp53-induced cell

death pathways (apoptosis, ferroptosis) and
cell cycle arrest, while favouring autophagy.




A160p53 binds to different p53 Response Elements (RE)

Consensus RRRCWWGYYY RRRCWWGYYY p53 RE — DNA sequence

REs described in — SESN2 CTTCAAGTCC AGGCAAATCC specifically bound by p53
the literature
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R = purine, Y = pyrimidineand W=A/T
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* FLp53 binds the SESN2 RE described, but not the SLC7A11 RE1.

* Inthe absence of FLp53, A160p53 could not bind the REs tested.
* When FLp53 is present, A160p53 can bind a newly identified SLC7A11 RE2 better than FLp53 alone.

pP<0,1; *P <0,05; ***P<0,005;n=3



A160p53 protects cells from ferroptosis in a SESN2-dependent manner
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* A160p53 inhibits ferroptosis in A549 cells expressing wtp53.
* Depletion of SESN2 completely abrogates the decrease in ferroptosis levels mediated by A160p53.

EV = empty vector



Conclusions
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* The activation of A160p53 during the ISR counteracts the effect of FLp53 to suppress cell death and support survival.
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Conservation among species from different Orders within the Mammal Class:
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