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Tumor protein (TP53)

 is a tumor suppressor gene that encodes tumor protein p53. 

 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







Inherited TP53 gene mutations  increase 

the risk of numerous cancer

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

adrenocortical 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:



Testing for TP53 is recommended 

 in females with breast cancer diagnosis <35 years old and without 

BRCA1/BRCA2 mutations.

 the option 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

 Higher in 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



TP53 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%)

 IBC (50%) > non inflammatory breast cancers (20-30%)

 Higher frequency in advancd stage

 Higher frequency in higher grade tumor 







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)

 association between TP53 mutations and a reduced response to CAF 

(Clahsen J Clin Oncol 1998)

 median PFS time following chemotherapy was reduced for patients with a 

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)
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