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p53

•DNA: TP53 gene, tumor protein p53
•Protein: a DNA-binding transcription factor 
•A tumor suppressor.
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Nat Rev Cancer. 2004 Oct;4(10):793-805.

(anti-apoptosis)
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Overview of p53 activation, regulation, and transcriptional cellular response 
output.

Biochim Biophys Acta Rev Cancer. Aug 2021;1876(1):188556.
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Oncotarget. 2018 Mar 23; 9(22): 16234–16247.
NLS: nuclear localization signal ; NES: nuclear export signal
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Exome sequence analysis
Mutation Rate (mutations per Mb)

232*10-6 18*10-6 2.9*10-6 2.3*10-6

TMB-H was defined as 10 or more mutations per megabase. Nature volume 497, pages67–73(2013)
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Int J Gynecol Pathol. 2016 Jul;35(4):289-300

TP53 Mutational Spectrum in Endometrioid and Serous Endometrial Cancers

missense mutations
truncating mutations (i.e. nonsense,  frameshift, splice-site)
in-frame insertions, deletions
residues affected by different types of mutations at the same proportion

112年
度TAOG年

會
專

用

112年
度TAOG年

會
專

用



Signal Transduct Target Ther. Mar 1 2023;8(1):92.
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Diagnosis of abnormal p53 expression

• Immunohistochemistry staining: protein
•Next-generation sequencing: DNA
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Immunohistochemistry (IHC) Staining

https://www.epigentek.com/catalog/immunohistochemistry-ihc-protocol-n-19.html
Janeways Immunolgy, 9th Ed.

112年
度TAOG年

會
專

用

112年
度TAOG年

會
專

用

https://www.epigentek.com/catalog/immunohistochemistry-ihc-protocol-n-19.html


• Wild-type p53: short T1/2 low concentrations
• Mutant p53: longer T1/2 intra-nuclear accumulation  overexpression
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Mod Pathol. Oct 2022;35(10):1475-1483.

- Endometrioid, stage I, Gr. 3, deep MI or LVSI (or both),
- Endometrioid, stage II or III, or stage I to III with serous or clear cell histology
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Mod Pathol. Oct 2022;35(10):1475-1483.

131/408= 32% abnormal p53
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Mod Pathol. Oct 2022;35(10):1475-1483.

Mutant 
overexpression

(nuclear)
n=89/131, 68%

Subclonal abnormal 
p53 expression 
n=27/131, 21%

Null mutant
n=12/131, 9%

Cytoplalsmic
n=3/131, 2%

p53 (DO-7, 1:200; Agilent DAKO)
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p53 IHC pattern
1. Wildtype p53 expression:  nuclear staining of variable intensity in 1–80% of the tumor
2. Mutant overexpression:

• Strong p53 (+)  > 80% tumor nuclei
• Missense mutations in the DNA binding domain

3. Null mutant
• Complete p53 absence with positive internal control
• frameshift / nonsense mutations
• truncated p53 protein

4. Cytoplasmic
• Cytoplasmic p53 (+)  > 80% tumor
• mutations in the tetramerization or C-terminal domain

5. Subclonal abnormal p53 expression 
• confined to a distinct geographic area, < 80% of the tumor volume 
• TP53 is not always identified by sequencing method

6. Abnormal IHC indicates TP53 mutation in EC biopsies: 94% specificity and 91% sensitivity.
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Discordant results between p53 IHC and TP53 NGS

IHC: p53-wt
NGS: nonsense TP53-mut
Retrospect: cytoplasmic

IHC: p53 overexpression
NGS: TP53-wt
Retrospect: overstained

Mod Pathol. Oct 2022;35(10):1475-1483.

IHC: p53-wt
NGS: frameshift TP53
Retrospect: null IHC

IHC: p53-wt
NGS: frameshift TP53
Retrospect: null IHC
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p53 mutant overexpression and null-mutant: similar PFS

Mod Pathol. Oct 2022;35(10):1475-1483.
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J Pathol. Mar 2020;250(3):336-345.
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J Pathol. Mar 2020;250(3):336-345.
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Nature volume 497, pages67–73(2013)

Copy-number high tumors have the poorest outcome.112年
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Clin Cancer Res. 2016 Aug 15;22(16):4215-24.
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Clin Cancer Res. 2016 Aug 15;22(16):4215-24. NSMP: no specific molecular profile

PORTEC-1 & -2

p53 IHC: 
clone DO-7, 1:2,000; 
Neomarkers
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J Clin Oncol. 2020 Oct 10;38(29):3388-3397.

PORTEC-3

p53 IHC: clone DO-7, 1:2000, DAKO 
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TP53 mutation in 
endometrial cancer

Significance in Prognosis
Choice of adjuvant therapy

112年
度TAOG年

會
專

用

112年
度TAOG年

會
專

用



Time to locoregional recurrence per molecular class in PORTEC-1
Stage IC, Gr. 1-2 or Stage IB Gr. 2-3 EC, EBRT vs NAT

PMID: 37487144
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Time to locoregional recurrence per molecular class in PORTEC-2
Stage I or stage IIA with HIR, EBRT vs VBT

PMID: 37487144
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J Clin Oncol. 2020 Oct 10;38(29):3388-3397.

Impact of molecule characterictics in adjuvant therapy_ PORTEC-3
High-risk EC, RT+CT vs RT alone

p53 IHC: clone DO-7, 1:2000, DAKO 
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TP53 mutation is associated with improved PFS/OS on bevacizumab-
containing arm. GOG-86P

Gynecol Oncol. 2021 Apr;161(1):113-121.

TP53 analysis: parallel sequencing 
using a custom Roche Noblemen 
SeqCap EZ system to enrich for 
targeted regions.

- Phase II trial, 
- stage III/IVA, stage IVB or 

recurrent
- Arm 1: PC + bevacizumab 
- Arm 2: PC + temsirolimus
- Arm 3: ixabepilone / carboplatin 

(IC) + bevacizumab
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Curr Oncol. Jan 31 2022;29(2):741-757.
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Gynecol Oncol. 2018 Oct;151(1):69-75. 

Study design of the PORTEC-4a trial112年
度TAOG年

會
專

用

112年
度TAOG年

會
專

用



Int J Gynecol Cancer. Dec 20 2022;33(1):109-17. 

The Proactive Molecular Risk Classifier for Endometrial Cancer (ProMisE) Algorithm
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progestin

durvalumab

olaparib

Ther Adv Med Oncol. 2021;13:17588359211035959.
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Pembrolizumab plus Chemotherapy in Advanced Endometrial Cancer_NRG-GY018

N Engl J Med. 2023 Jun 8;388(23):2159-2170.
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Curr Opin Obstet Gynecol. 2023 Jun 1;35(3):270-278.
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Transitioning from Histology to Genomics

• TP53 mutation is associated with worst prognosis.
• It’s important to recognize abnormal p53 IHC staining correctly.
• Studies on the molecule-integrated risk profile are expected to 

provide a clinical decision-making tool for adjuvant treatment of 
patients with HIR and high-risk EC to increase RFS with less toxicity.
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Gynecology and Obstetrics Clinical Medicine 3 (2023) 7–17
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Front Oncol. 2021; 11: 612450.
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The Post Operative Radiation Therapy in Endometrial Carcinoma trial

PORTEC-1 PORTEC-2 PORTEC-3 PORTEC-4a

1990–1997 2002-2006 2006-2013

Case No. 714 427 660

Purpose
Stage I EC, 
手術後比較
EBRT vs observation

HIR EC,
手術後比較
EBRT vs VBT

High-risk EC
手術後比較
RT+CT vs RT alone

針對HIR EC, 使用
molecular-integrated risk 
profile比較
VBT vs observation對局部
復發的效果

結論

EBRT should be 
avoided in patients 
with low- and 
intermediate-risk EC.

1. Local control EBRT較好
但OS沒差別
2. VBT is standard for HIR 
EC

Adjuvant  CT 對OS沒差, 
但增加 failure-free 
survival.

Stage IC Grade 1-2 or Stage 
IB Grade 2-3 EC 

stage I, GR. 3 endometrioid, 
deep MI, LVSI (or both), 
endometrioid-type stage II or 
III, or stage I to III with serous 
or clear cell histology

Type 1 endometrioid
Stage IA, Gr. 3
Stage IB, Gr. 1-2, age≥60, and 
or LVSI(+)
Stage IB, Gr. 3, LVSI(-)
Stage II , microscopic and Gr. 1

PMID: 30356126 PMID: 29449189 PMID: 33046573

112年
度TAOG年

會
專

用

112年
度TAOG年

會
專

用



Post Operative Radiation Therapy in Endometrial Carcinoma
PORTEC-1

• PORTEC-1 trial: 1990-1997
• pelvic external bean radiotherapy versus no 

additional treatment (EBRT vs NAT)
• N=714
• HIR (≥ 2/3 risk factors): Gr.3, ≥ 60y/o, MI > ½
• Conclusion: EBRT should be avoided in patients 

with low- and intermediate-risk EC.
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Post Operative Radiation Therapy in Endometrial Carcinoma
PORTEC-2

• Stage I or stage IIA with HIR
• HIR (≥ 2/3 risk factors): Gr.3, ≥ 60y/o, MI > ½
• N=427
• pelvic external bean radiotherapy versus vaginal brachytherapy (EBRT 

vs VBT)
• 20020527-20060925
• VBT is effective for vaginal control. Less toxicity => sufficient for HIR
• EBRT has better local control but similar OS.
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