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Tumor protein (TP53)

® s atumor suppressor gene that encodes tumor protein pS&3.
®» The p53 protein is situated in the cell nuclei and binds directly to DNA.

» P53 participates in : the regulation of cell cycle checkpoints, DNA
repair and apoptosis regulates the
repair process in response to damaging factors, including chemicals,
radiation and ultraviolet rays from sunlight
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nherited TP53 gene mutations increase
the risk of numerous cancer

® Breast cancer, soft tissue and bone sarcoma (>50% of tumors), followed by
drenocortfical carcinomas and brain tumors

Hematological, gastric, colorectal and ovarian cancer, occur earlier in TP53
mutations carriers than in the general population

® Rare cancers in TP53 germline mutation carriers: choroid plexus carcinoma and
papilloma (at <15 years old), Wilms' tumor and malignant phyllodes tumor



NCCN guidelines: gene summary:

TP53

Primary breast cancer
« Absolute risk: >60%3-67-69
« Management: Li-Fraumeni Syndrome Management

« Strength of evidence of association with cancer: Very
strong’© _
Contralateral breast cancer!

L+ 10-year cumulative risk: 18-499%37-69.71

= Strength of evidence of association with cancer:
Strong

Evidence of increased risk:
No established association

Pancreatic cancer

« Absolute risk: ~5%98

* Management: Screen P/LP variant carriers with a family
history of pancreatic cancer, see PANC-A.

+ Strength of evidence of association with cancer: Limited

Other cancers"

+ Classical LFS spectrum cancers (in addition to breast): soft
tissue sarcoma, osteosarcoma, CNS tumor, ACC

* Many other cancers have been associated with LFS,
especially melanoma, colorectal, gastric, and prostate.

* Li-Fraumeni Syndrome Management

Comment: See Discussion for information on hypomorphic variants.




Testing for TP53 is recommended

» |n females with breast cancer diagnosis <35 years old and without
BRCA1/BRCA2 mutations.

» the opftion of a risk-reducing mastectomy is recommended regarding TP53
mutations

®» Therapeutic radiotherapy should be used with caution in patients with TP53
mutations due to increased sensitivity to radiation




NCCN guideline for LFS& TP53 mutation:

» BSF from 18, CBE (6-12m) from 20-25, mammo or MRI from 30 ( til 75, after 75
individual decision)

» Additionally, the NCCN recommends annual breast MRI with contrast or
mammogram from the age of 20 or when breast cancer is diagnosed in
cases with a family history of breast cancer prior to the age of 20. Breast
cancer examination should start at the age of 18

» Patients of both genders with LFS should have annual physical
examinations, skin cancer screenings, brain MRIs and colonoscopies every
2-5 years from the age of 25. Whole body MRIs should also be considered



Somatic mutation TP53

» 15-71% breast tumors
» Higherin BRCA1&2

» 75% missense ,frameshift insertions and deletions (9%), nonsense (7%) and
silent mutations (5%)

Patients whose tumors harbored p53 missense mutations had

increased tumor PD-L1 expressions (compared to wild type) and had a better
response rate to

anti-PD-1/PD-L1




P53 mutations as a prognostic factor

®» Tp53 mutation = poor prognosis in several trials:

» The combination of TP53 mutation &PR- (worse prognosis)

» risk factor of disease recurrence and mortality in LN-&her2+
» Higher frequency in LN=+& larger size & ER-

» TP53 mutation status was revealed to be associated with basal-like breast
cancer



Frequency of mutant P53 in breast cancer

» Luminal A(14%) luminal B(41%) her2+(53%) basal like(88%)
» [BC (50%) > non inflammatory breast cancers (20-30%)

» Higher frequency in advancd stage

» Higher frequency in higher grade tumor
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Tp53 mutation as a predictive factor

» TP53 mutation status was a significant prognostic factor for RFS, BCCS & OS
in patients recieved CMF (Andersson Ann oncol 2005)

» Adjuvant radiotherapy and TMX less effective in patients with LN+ &TP53
mutation (Bergh Nat Med 1995)

®» gssociation between TP53 mutations and a reduced response to CAF
(Clahsen J Clin Oncol 1998)

» median PFS time following chemotherapy was reduced for patients with @
TP53 mutation in comparison to wild type( Berns Cancer Research 2000)

» patients with TP53 mutations exhibited a statistically significant
improvement in OS following the use of olaparib compared with
non-carriers (18 vs 7.5 m) (Matrinez Bueno EZMO 2017




MDM2 inhibitors or degraders
Albendazole
Fenbendazole
JapA*, InuA*, LinA*

SP-141
CPI-7c*
MDM2-p53 interaction inhibitors MD-2(2:4
utlin CompoundS# Curcumin*
MI/spirooxindole cgmpounds Genistein*
AMG-232 25-0CH3-PPD*
A1874 Platycodin D
CiGM097 Makaluvamine derivatives*
Preny %hc)a1lgone 2e Melatonin* MDM2 E3 ligase inhibitors
Tricetin® Gambogic acid* 7-nitro-5-aeaza$iavin compounds
RITA Gossypol* MEL23/24
Hlspo_lon** Sempervirine*
Oroxiim A F——— UNJ26854165*
; Dual MDM2/MDMXinhibitors
> SAH-p53-8
ALRN-6924*
' MDMX ' CTAT-KD3
cR10-KD3
MDMX inhibitors
SJ-172550
XI-011
X1-006
RITA “Clinical trial involving breast cancer patients
*Natural compounds
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Inhibiting mutant p53 GOF interactors or pathways

Decrease protein turnover Inhibit mevalonate pathway Inhibit metastasis Epigenetic regulation Decrease inflammation Increase DNA repair
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7 p53MVA vaccine®
S DC vaccines using Ad-p53*
G1/S arrest, DNA repair G2/M arrest, DNA repair Mitotic catastrophe

igure 6. Strategies to treat mutant p53 tumors that have been evaluated in breast cancer

Immune checkpoint inhibitors®

FClinical trial involving breast cancer patients
*Natural compounds




Table 3. List of clinical trials evaluating p53 targeted therapies that involve breast cancer patients in the past decade (2013-2023).

Compound Intervention Phase Status Conclusion ClinicalTrial.gov
identifier & reference

Therapies against mutant p53 tumor

po3MVA p23MVA (5.6 x 108 ptu IM) I Active, notrecruiting  3/11 with stable disease, 2 with increased and NCT02432963 [173,
Pembrolizumab (200 mg IV) sustained T cell activity 174]

SGT-53 SGT-53 (IV) onday 1, 8, 15 I Withdrawn: funding - NCT05093387
Pembrolizumab (IV) on day 3 and drug preparation
Carboplatin (IV) on day 3 issues

Zoledronic  Zoledronic acid (4 mg IV) every 3 or 4 weeks II Unknown - NCT03355017

acid Atorvastatin (80 mg oral) once daily
Zoledronic acid (4 mg IV) 7 days before definitive  II Terminated: low - NCT02347163
breast surgery accrual

Ad-p33 Ad-p53 (dose according to tumor size; intratumoral) II Recruiting Dose of Ad-p53 at above 7 x 1010 viral NCTO03544723 [180]
Clinician recommended ICI particles/cm?® of tumor corresponds to better

response; improved immune activities
PC14586 PC14586 (various doses oral) I/II Recruiting Safe and well-tolerated up to 3000 mg daily: 1  NCT04585750 [116]

breast cancer patient with partial response
Therapies against wild-type p53 tumor

Idasanutlin  Atezolizumab (540 mg IV) Ib Terminated: low 4 out of 7 patients with disease progression; NCTO03066450
Idasanutlin (100 mg oral) accrual/loss of funding serious adverse events

AMG-232 AMG-232 (240 mg MTD oral) I Completed 7/12 ER+ patients with stable disease NCTO01723020 [63]

ALRN-6924 Paclitaxel (IV) Ib Recruiting - NCT03725436
ALRN-6924 (IV) on day 1, §, 15
ALRN-6924 1.2 mg/kg (IV) Day 0-2 Ib Recruiting - NCT05622058

TAC: Doxorubicin 50 mg/m?(IV);
Cyclophosphamide 500 mg/m?(IV); Docetaxel 75
mg/m?(IV) Day 1 of every 3-week cycle

ER+: estrogen receptor-positive; MTD: maximum tolerated dose; Pfu: plaque forming unit; ICI: immune checkpoint inhibitor; IM: intramuscular; IV: intravenous
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