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Introduction

Breast cancer is the cancer with the highest incidence 
rate among women and one of the tumors with a high 
Case fatality rate. In 2023, it is estimated that there will 
be 231840 newly confirmed cases in the United States. 
Except for lung cancer, breast cancer has more deaths than 
any other part of the cancer (1). In China, the incidence 
rate of breast cancer is on the rise year by year, becoming 
the main cancer burden for Chinese women. Before the 
1990s, breast cancer was not common in China, but now 
more than 1.6 million people are diagnosed with cancer 
every year and 1.2 million people die of cancer (2). Like 
most other countries, breast cancer is now the most com-
mon cancer among Women in China; China's breast cancer 
cases account for 12.2% of newly diagnosed breast cancer 
cases and 9.6% of global breast cancer deaths (3). It has 
become one of the main causes of death for cancer patients 
in China. Accurately obtaining the biological information 
of tumors for personalized treatment under the guidance 
of genotype is crucial for guiding clinical medication. At 
present, tissue DNA (tDNA) is commonly used in clini-
cal practice for genotyping, but this detection is invasive 
and requires high requirements for specimen acquisition. 
Circulating tumor DNA (ctDNA) refers to small pieces 

of DNA released into the circulatory system after tumor 
cell Somatic cell DNA falls off or cell apoptosis. ctDNA 
comes from Somatic cell mutations of tumor cells, which 
can have the same characteristics or gene changes as the 
primary tumor DNA. Peripheral blood ctDNA can be qua-
litatively, quantitatively, and tracked, which may provide 
a series of convenient, fast, specific, non-invasive or mini-
mally invasive molecular biological detection methods for 
early diagnosis, prognosis determination, and follow-up of 
clinical tumors. However, it is unknown whether ctDNA 
in peripheral blood can replace tDNA as a routine Genetic 
testing method for clinical application.

TP53 (Tumor suppressor P53) is a tumor suppressor 
gene, located in the short arm of chromosome 17. Because 
of its functions in cell cycle regulation, cell apoptosis and 
DNA repair, it is called the "guardian of the genome" (4), 
and its coding product is the transcription factor P53 pro-
tein. P53 protein is composed of a transcriptional activa-
tion domain, DNA binding domain and multifunctional 
domain. Mutation of proto-oncogene and DNA damage 
can directly activate P53. Activation of P53 can induce cell 
cycle stagnation, and accelerate DNA repair and cell apop-
tosis, so as to prevent DNA replication errors and cell ab-
normalities, thus preventing cell malignant transformation 
(5,6). The mutation of the TP53 gene is considered to be 
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an early event of breast cancer, which plays an important 
role in the occurrence and development of tumors. When 
the TP53 gene mutates, its encoded P53 protein has a lon-
ger half-life, enhanced stability, and can be continuously 
accumulated in the nucleus. Mutant P53 protein loses the 
anti-tumor ability of wild-type P53, and obtains functions 
similar to oncogene expression products, thus enhancing 
the invasive ability of tumor cells, and promoting the oc-
currence and development of tumors (7).

TP53 plays an important role in the occurrence and de-
velopment of breast cancer. The mutation of the TP53 gene 
can not only promote the growth of cancer but also make 
patients resistant to treatment. Currently, researchers have 
been searching for targeted drugs targeting TP53 (8). The 
Missense mutation of the TP53 gene is the most common 
mutation in human cancer, and homozygous mutations of 
the TP53 gene can be detected in 50% -60% of cancers. 
Previous studies have shown that TP53 mutation in breast 
cancer is a potential biomarker that leads to poor prognosis 
and insensitivity to multiple treatment schemes (9).

Therefore, this study used target sequence capture and 
second-generation sequencing to analyze the TP53 muta-
tion of circulating tumor DNA (ctDNA) in 50 patients with 
breast cancer. Using tissue tDNA as the gold standard, 
we evaluated its diagnostic efficacy, as well as the clini-
copathological data and follow-up data of breast cancer 
patients, in order to analyze the clinicopathological cha-
racteristics and survival of patients with TP53 Mutant and 
provide a theoretical basis for the diagnosis and treatment 
of patients with TP53 Mutant breast cancer.

Materials and Methods

General information
From January 2016 to January 2022, a total of 50 female 

breast cancer patients with complete initial diagnosis, cli-
nical pathology and follow-up data diagnosed and treated 
by the medical team were collected, and they met at least 
one of the following conditions: moderate risk: patients 
with negative axillary lymph nodes, with lesions>2 cm, 
pathological grading of 2-3, invasion of tumor peripheral 
blood vessels, HER-2 gene overexpression or amplifica-
tion, and any of the age < 35 years old, All patients are 
at moderate risk, with 1-3 axillary lymph nodes metasta-
sis and no overexpression or amplification of the Her-2 
gene. High risk: 1-3 axillary lymph nodes metastasize and 
the Her-2 gene is overexpressed or amplified, with 4 or 
more axillary lymph nodes. Exclusion criteria: (i) special 
pathological type breast cancer; (ii) Received chemothe-
rapy within one month before collecting peripheral blood 
samples; (iii) Missing data on important clinical variables; 
(iv) Combined with other tumors or serious diseases; (v) 
Male. Collect clinical-pathological data of patients for 
subsequent analysis, mainly including the age of diagno-
sis, clinical TNM staging, treatment plans (surgery, che-
motherapy, radiotherapy, and immunotherapy), and long-
term follow-up data.

Gene sequencing

TP53 mutation detection based on peripheral blood ctD-
NA

The patient's blood is used for ctDNA testing, and the 
sequencing timing is determined based on clinical needs. 

Collect peripheral blood samples for ctDNA analysis 
using Street blood collection vessels (Street, Omaha, NE, 
USA) and centrifuge (first, 4°C, 1600 × Centrifuge for 10 
minutes; Then, transfer to a new micro-centrifuge tube at 
4°C, 16000 ×  Centrifuge for 10 minutes to remove resi-
dual cell fragments, and separate plasma from peripheral 
blood within 72 hours. The target sequence sequenced 
covers 1.1Mb, including 1021 genes, and covers all Intron 
and Exon of TP53 (10, 11). Use with 2 × The HiSeq3000 
Sequencing System (Illuminata, SanDiego, CA, USA) 
with 101bp paired-end reading was used for DNA sequen-
cing. Low-quality readings and end joint sequences were 
eliminated. The reference Human genome (hg19) was 
calibrated with Burrows-Wheeler Aligner (BWA, version 
0.7.12-r1039), and the Genome Analysis Toolkit (GATK, 
version 3.4-46-gbc02625) was used for re-alignment and 
calibration. Single nucleotide variants (SNVs) were iden-
tified using MuTect (version 1.1.4) and NChot. Use GATK 
to identify small insertions and deletions, indices.

tDNA extraction and detection
Tumor tissue (paraffin section) was extracted with a 

Qiagen DNA extraction kit and then broken into 300~350 
bp by ultrasound. 96 rxn xGen Exome Research Panel v1 
After enrichment with the 0 kit, a high-throughput sequen-
cing library was established, and 600 times deep sequen-
cing was performed using the Illumina Hiseq 4000 high-
throughput sequencing platform. The offline data was 
organized into sample mutation information through the 
bioinformatics platform.

Treatment and follow-up
Individualized treatment is developed for each patient 

based on different disease stages, and patients may receive 
two or more treatment plans. Follow-up was conducted by 
phone and return to the hospital for follow-up, with fol-
low-up up to June 2023. Among the 50 patients, 58 were 
followed up, with a success rate of 96.67% and a follow-
up period of 1.2-17.6 months. Progression-free survival 
(PFS) refers to the time from the start of first-line treat-
ment to tumor progression or death from any cause. PFS 
is calculated based on the visit deadline for patients who 
have not progressed at the follow-up deadline.

Study endpoint
The basic data of the enrolled patients were collected, 

and the differences in basic clinical data between the TP53 
Mutant and the wild-type patients were compared, and the 
overall survival and progression-free survival rates of the 
two groups of patients were compared. Through univariate 
and multivariate Cox regression analysis, we explored 
whether TP53 was an independent risk factor affecting the 
overall survival and progression-free survival of breast 
cancer patients. Then, we analyzed the common sites and 
mutation types of TP53 gene mutations in patients with 
TP53 Mutant.

Statistical Analysis
Chi-squared test and Fisher's exact test were used to 

compare the Categorical variable. Progress free survival 
(PFS) is defined as the time from radical mastectomy to 
recurrence or death from any cause of breast cancer. PFS 
is defined as the time from the start of treatment to the pro-
gression of the disease or death from any cause. Patients 



202

Qiran Lu et al. / TP53 mutation in breast cancer prognosis, 2023, 69(11): 200-206

(Table 1).

Clinical and pathological characteristics of patients
The paraffin-embedded tissue samples of 50 patients 

with breast cancer with complete clinical and pathological 
data were selected, and the samples were reviewed and 
diagnosed by the disease experts. Immunohistochemical 
method was used to detect the expression of TP53 in tu-
mor tissues of breast cancer patients, select representative 
tissue sections and take photos under the microscope, as 
shown in Figure 2.

A total of 50 patients were included in this study, of 
whom 27 (54.0%) were over 50 years old; Postmenopau-
sal 26 (52.0%); 43 (86.0%) received neoadjuvant chemo-
therapy; 24 (48.0%) tumors with a length diameter grea-
ter than 2.0cm; 19 (38.0%) had lymph node metastasis; 
The pathological type is invasive ductal carcinoma 43 
(86.0%); Histology Level III 37 (74.0%); Ki-67 > 30% 
is 37 (74.0%); 32 (64.0%) underwent simple mastectomy. 
Compared with the wild type, the positive expression rate 
of ER and PR of TP53 Mutant is higher, and the clinical 
stage tends to be stage III, with statistically significant dif-
ferences (P<0.05) (Table 2).

Comparison of transfer rate between patients with 
TP53 gene Mutant and wild-type patients

After 3 years of follow-up, patients with TP53 gene 
Mutant had higher rates of bone metastasis, lung metasta-
sis and liver metastasis than those with wild type (P<0.05). 

without endpoints (progression or death) were excluded 
at the last follow-up. Draw Kaplan Meier survival curves 
based on gene mutation status and compare them using 
the logarithmic rank test. Use the Cox proportional risk 
model to analyze the correlation between OS or PFS and 
gene mutations and clinical features. All statistical tests 
were bilateral, indicating a statistically significant diffe-
rence of P<0.05. All statistical analyses were conducted 
using Statistic Package for Social Science (SPSS) version 
23.0 (IBM Corporation, Armonk, NY, USA) or GraphPad 
Prism 5.0 (GraphPadSoftware, LaJolla, CA, USA).

Results

TP53 mutation results
Among the 50 patients, a total of 21 patients were de-

tected to have TP53 mutations. A total of 29 TP53 muta-
tions were found in 21 patients, of which 2 patients de-
tected 4 mutations, 4 patients detected 3 mutations, and 4 
patients detected 2 mutations. As shown in Figure 1, the 
Exon 5 Exon was most prone to mutation, with a frequen-
cy of 24.14% (7/29); The next were Exon 7, 10 and 8. The 
most common type of mutation was Missense mutation, 
accounting for 37.93% (11/29), followed by frameshift 
mutation, accounting for 24.14% (7/29).

Diagnostic efficacy evaluation of peripheral blood ctD-
NA gene for TP53 gene mutations

Using the TP53 gene mutation results detected by tis-
sue paraffin section tDNA as the gold standard, the sensi-
tivity of peripheral blood ctDNA to TP53 gene mutations 
is 75% to 100%, the specificity is 92.31% to 100%, and 
the overall coincidence rate with tDNA results is 83.33% 
to 100%, as shown in Table 1. Among them, no muta-
tions were detected in the tDNA of 2 patients, but TP53 
exon5 deletion and TP53 exon8 mutation were detected in 
the corresponding peripheral blood ctDNA, respectively 

Figure 1. Analysis of mutation sites and types in patients with TP53 
mutation; a: Mutation sites; b: Mutation type.

Figure 2. Expression of TP53 in tumor tissue (immunohistochemical 
staining) × 200).

TP53 
mutation site

ctDNA+(n) CtDNA - (n)
Sensitivity (%) Specificity (%) Overall compliance rate (%)

tDNA+ tDNA- tDNA+ tDNA-
exon3 2 19 - 100 89.47
exon4 2 18 100.00 100 100
exon5 7 1 1 12 87.50 92.31 83.33
exon6 1 20 100.00 100 100
exon7 6 2 13 75.00 100 84.61
exon8 5 1 1 14 83.33 93.34 85.71
exon9 2 19 100.00 100 100
exon10 6 1 14 85.71 100 92.86
exon11 3 18 - 100 83.33

Table 1. Diagnostic efficacy evaluation of peripheral blood ctDNA for TP53 gene mutations.
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See Figure 3.

Comparison of survival between patients with TP53 
gene Mutant and wild-type patients

During 3-year follow-up, the progression-free survival 
rate and overall survival rate of patients with TP53 gene 
Mutant were higher than those of wild-type patients, with 
no statistically significant difference (P>0.05), as shown 
in Figure 4.

Correlation between TP53 mutation and prognosis
A univariate analysis was conducted on the survival 

prognosis of enrolled patients, and the results showed that 
age >50 years old, tumor size, presence of lymph node 
metastasis, and positive vascular cancer thrombus were 
significantly correlated with PFS (P<0.05, see Table 3). 
At the same time, the size of the tumor, the presence of 
lymph node metastasis, and the positivity of vascular can-
cer thrombi were also significantly correlated with OS 
(P<0.05, see Table 4). To eliminate the interference of 
clinical pathological features on the prognosis of TP53, 
clinical pathological features with a significant correla-
tion between TP53 mutation and univariate analysis were 

Table 2. Baseline characteristics and distribution of TP53 mutations in patients (n (%)).

Item Total (n=50)   TP53 mutation (n=31) TP53 wild type (n=19) P
Age (years) 0.162
≤50 23 (46.0) 14 (45.16) 9 (47.37)
>50 27 (54.0) 17 (54.84) 10 (52.63)
Menstrual status 0.417
Premenopausal/ 24 (48.0) 11 (35.48) 13 (68.42)
Postmenopausal 26 (52.0) 20 (64.52) 6 (31.58)
Neoadjuvant chemotherapy 0.079
Null 43 (86.0) 27 (87.10) 16 (84.21)
Exist 7 (14.0) 4 (12.90) 3 (15.79)
Tumor length diameter (cm) 0.491
≤2.0 26 (52.0) 16 (51.61) 10 (52.63)
>2.0 24 (48.0) 15 (48.39) 9 (47.37)
Lymph node metastasis 0.739
Positive 31 (62.0) 18 (58.06) 13 (68.42)
Negative 19 (38.0) 13 (41.94) 6 (31.58)
Pathological type 0.246
Ductal carcinoma 43 (86.0) 27 (87.10) 16 (84.21)
Non-ductal carcinoma 7 (14.0) 4 (12.90) 3 (15.79)
Histological classification 0.067
I/II 13 (26.0) 6 (19.35) 7 (36.84)
III 37 (74.0) 25 (80.65) 12 (63.16)
Ki-67 (%) 0.004
≤30 13 (26.0) 5 (16.13) 8 (42.11)
>30 37 (74.0) 26 (83.87) 11 (57.89)
Surgical approach 0.209
Breast-conserving 18 (36.0) 10 (32.26) 8 (42.11)
Simple resection 32 (64.0) 21 (67.74) 11 (57.89)
Chemotherapy 1
Null 3 (6.0) 2 (6.45) 1 (5.26)
Exist 47 (94.0) 29 (93.55) 18 (94.4)
Phantom drugs 0.363
Null 26 (52.0) 16 (51.61) 10 (52.63)
Exist 24 (48.0) 15 (48.39) 9 (47.37)
Radiotherapy 0.372
Null 16 (32.0) 11 (35.48) 5 (26.32)
Exist 34 (68.0) 20 (64.52) 14 (73.68)
ER <0.001
Positive 23 (46.0) 16 (51.61) 7 (36.84)
Negative 27 (54.0) 15 (48.39) 12 (63.16)
PR <0.001
Positive 23 (46.0) 18 (58.06) 5 (26.32)
Negative 27 (54.0) 13 (41.94) 14 (73.68)
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included in the multivariate analysis of survival prognosis. 
The results showed that there was no significant correla-
tion between TP53 mutation and PFS (HR=0.67, 95% CI: 
0.41-1.08, P=0.102), while TP53 mutation was a protec-
tive factor for OS (HR=0.49,95% CI: 0.27-0.90, P=0.022).

Discussion

Breast cancer is one of the most common gynecolo-
gical malignancies in China, with a very high incidence 
rate. although the diagnosis and treatment methods are 

constantly updated, breast cancer is still one of the impor-
tant causes of death. The occurrence and development 
mechanism of breast cancer is complex, and its process 
involves multiple genes, multiple steps, and multiple inter-
nal and external factors such as immunity, environment 
and genetics (12). Research shows that the disordered cell 
signal transduction pathway plays a very important role in 
the occurrence and development of breast cancer, and the 
mutation of related genes plays an important role in the 
progression, pathological classification and prognosis of 
breast cancer (13).

At present, the clinical use of gene mutation detec-
tion for breast cancer patients is mainly to obtain tDNA 
through tissue examination. However, when breast cancer 
is diagnosed as stage IIIB and IV, most of them cannot 
be operated on, and it is difficult to obtain tumor tissue. 
Moreover, the biological characteristics of the tumor may 
have changed after a series of treatments. Therefore, the 
real-time acquisition of tumor information before each 
treatment can more accurately reflect the characteristics 
of tumor cells, obtaining tissue samples again after the 
disease progresses can be even more difficult. Therefore, 
TP53 Genetic testing only through tDNA brings a lot of 
inconvenience to clinical treatment and research. People 
hope to obtain the patient's gene information through some 
non-invasive means.

The release of ctDNA in blood is believed to be rela-
ted to the self-secretion, apoptosis, and necrosis of tumor 
cells. Meanwhile, due to the non-invasive nature of the 
detection, it can serve as a "liquid biopsy" and become 
a good prognostic and predictive molecular indicator. As 
early as 1948, French scholars Mandel et al. discovered 

Figure 4. Comparison of survival between patients with TP53 gene 
Mutant and wild-type patients.

Item 
Univariate analysis Multivariate analysis
HR 95%CI P HR 95%CI P

TP53 mutation 0.78 0.51~1.33 0.445 0.67 0.41~1.08 0.102
Age 1.64 1.01~2.79 0.032 2.06 1.25~3.39 0.005
Menstruation 1.39 0.91~2.38 0.110 NA NA NA
Tumour size 2.47 1.46~4.19 <0.001 2.11 1.23~3.61 0.007
Lymph node status 3.12 1.90~4.95 <0.001 2.48 1.49~4.13 <0.001
Pathology 1.42 0.62~2.93 0.443 NA NA NA
Histological grading 1.01 0.62~1.67 0.879 NA NA NA
Ki-67 0.79 0.47~1.31 0.294 NA NA NA
Vascular carcinoma thrombosis 3.43 1.89~5.61 <0.001 2.42 1.34~4.38 0.003
HRR mutation 0.71 0.39~1.34 0.227 NA NA NA

Table 3. Univariate and multifactorial COX survival analysis of PFS in the total population.

Item 
Univariate analysis Multivariate analysis
HR 95%CI P HR 95%CI P

TP53 mutation 0.58 0.33~1.08 0.087 0.49 0.27~0.90 0.022
Age 1.37 0.71~2.47 0.370 NA NA NA
Menstruation 1.81 0.95~3.41 0.072 NA NA NA
Tumour size 2.75 1.36~5.61 0.005 2.12 1.02~4.41 0.044
Lymph node status 6.10 2.92~12.71 <0.001 5.43 2.54~11.60 <0.001
Pathology 1.31 0.47~3.71 0.592 NA NA NA
Histological grading 1.21 0.52~2.00 0.946 NA NA NA
Ki-67 0.67 0.42~1.51 0.477 NA NA NA
Vascular carcinoma thrombosis 2.34 1.16~4.80 0.018 1.21 0.57~2.56 0.616
HRR mutation 0.82 0.40~1.75 0.635 NA NA NA

Table 4. Univariate and multivariate Cox survival analysis of OS in the general population.

Figure 3. Comparison of transfer rate between patients with Mutant 
of TP53 gene and patients with wild-type (a.TP53 wild-type; b.TP53 
Mutant).
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the presence of circulating DNA in human blood. It was 
not until 30 years later that Leon et al. reported for the 
first time that ctDNA levels in tumor patients were higher 
than those in normal individuals, and were related to the 
prognosis and efficacy of patients. Subsequently, it was 
found that elevated serum ctDNA levels were associated 
with tumor metastasis, clinical staging, and patient survi-
val. The prognosis of patients can be determined based on 
serum ctDNA levels. High throughput sequencing tech-
nology can sequence hundreds to millions of DNA mole-
cules at once and can detect gene mutations below 0.5%. 
It is a revolutionary change to traditional sequencing and 
requires a small sample size of DNA, making it suitable 
for the detection of trace amounts of DNA such as ctDNA.

This study used high-throughput sequencing techno-
logy to isolate peripheral blood ctDNA and perform multi-
gene joint detection. The results showed that using tDNA 
detected by tissue paraffin sections as the gold standard, 
the sensitivity of plasma ctDNA was 75% to 100%, the 
specificity was 95.83% to 100%, and the overall coin-
cidence rate with tDNA results was 90.32% to 100%. 
Among them, two patients did not detect mutations in their 
tissue sections, but TP53 exon5 deletion and TP53 exon8 
mutation were detected in their respective blood samples, 
indicating that the gene mutations of the tumor may have 
changed during treatment, and the tissue sections cannot 
reflect the actual gene mutation situation before treatment. 
Alternatively, due to the heterogeneity of tumors, tissue 
samples cannot reflect the true gene expression due to li-
mited sampling.

This study used high-throughput sequencing techno-
logy to isolate peripheral blood ctDNA and perform multi-
gene joint detection. The results showed that using tDNA 
detected by tissue paraffin sections as the gold standard, 
the sensitivity of TP53 gene mutations in plasma ctDNA 
was 75% to 100%, the specificity was 92.31% to 100%, 
and the overall coincidence rate with tDNA results was 
83.33% to 100%. Among them, two patients did not detect 
mutations in their tissue sections, but TP53 exon5 deletion 
and TP53 exon8 mutation were detected in their respective 
blood samples, indicating that the gene mutations of the 
tumor may have changed during treatment, and the tissue 
sections cannot reflect the actual gene mutation situation 
before treatment. Alternatively, due to the heterogeneity 
of tumors, tissue samples cannot reflect the true gene ex-
pression due to limited sampling. At the same time, the 
TP53 mutation status, clinicopathological characteristics 
and prognosis of 50 patients with breast cancer were ana-
lyzed retrospectively. The results showed that the overall 
mutation rate of TP53 was 51.67%, the most susceptible 
Exon to mutation was exon 7 Exon (23.40%), and the most 
common mutation type was Missense mutation (44.68%). 
Compared with TP53 Mutant patients, TP53 wild-type 
patients were younger at first diagnosis and had higher 
ER and PR positive rates. Bakhuizen et al. (14) conducted 
high-throughput sequencing on 370 breast cancer patients. 
TP53 was the gene with the highest mutation frequency, 
and the most common mutation region was located in the 
DNA binding domain; R175H, R273C/H, and R337L are 
the most common mutant subtypes. Yi et al. (15) conduc-
ted Genetic testing on circulating tumor DNA (ctDNA) in 
the plasma of 804 Chinese patients with breast cancer, and 
the results showed that the mutation frequency of TP53 
was 53.6%. Riva et al. (16) conducted Exon sequencing 

on 46 triple-negative breast cancer patients and found that 
the mutation rate of TP53 was 86.96%. In this study, the 
mutation rate of this gene was 62.0%, similar to previous 
research reports (16). However, the mutation rate of genes 
is closely related to the state of the disease, the type of test 
specimen, and the treatment plan.

Survival analysis showed that there was no significant 
difference in the overall survival rate and progression-free 
survival rate of patients with TP53 Mutant (P>0.05). TP53 
mutation is a protective factor that affects the overall sur-
vival rate, and TP53 is the most frequently mutated gene in 
cancer. Previous studies have reached different conclusions 
on the relationship between TP53 and prognosis in breast 
cancer patients. Basho et al. (17) found that TP53 mutation 
was significantly associated with shorter PFS and OS in 
patients with metastatic breast cancer (P<0.001). Howe-
ver, the study included patients with advanced breast can-
cer, suggesting that TP53 mutation may play different roles 
in the biological behavior of tumors at different stages. In 
addition, some studies have shown that TP53 mutation is 
a risk factor for poor prognosis in breast cancer patients, 
but whether TP53 mutation has a significant impact on 
survival in breast cancer patients receiving chemotherapy 
(15). In this study, 43 patients (96.58%) with breast can-
cer received neoadjuvant chemotherapy, which may partly 
explain that there is no statistically significant difference 
in PFS and OS between the two groups. In addition, the 
prognostic role of different mutation types of TP53 is not 
yet unified. In this study, there was no significant diffe-
rence in the prognosis of breast cancer patients with TP53 
Missense mutation and non-Missense mutation. In 2006, a 
study showed that among breast cancer patients with DBD 
mutations, there was no statistical difference between Mis-
sense mutation and other mutation types in the impact of 
TP53 on prognosis (18). The results showed that TP53 
mutation in Exon 5~8 was an independent risk factor for 
DFS (P=0.009), but its prognostic role in the breast cancer 
subgroup was not clear (15, 19-27). Therefore, the impact 
of TP53 mutation on the prognosis of breast cancer pa-
tients remains to be further explored. Besides TP53, there 
may be other more important gene mutation-driven events.

Through this study, we found that high-through-
put sequencing technology can detect extremely small 
amounts of ctDNA gene mutations in peripheral blood, 
and has a high coincidence rate with tDNA. Therefore, it is 
feasible to replace tumor tissue with TP53 gene mutations 
detected in peripheral blood, and it is expected to replace 
tissue slices that are limited by specimen collection, conti-
nuous monitoring, and follow-up. At the same time, this 
study retrospectively analyzed the Genetic testing results 
of 50 patients with breast cancer, explored the mutation 
spectrum of the TP53 gene, and the relationship between 
the gene mutation and clinical characteristics and progno-
sis. However, this is a retrospective study from a single 
center, with unavoidable selective bias. In addition, future 
large-scale and prospective studies are needed to validate 
the results of this study.
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