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Background: Lung squamous cell carcinoma (LUSC) is characterized by frequent mutations of tumor
protein p53 (TP53) and cyclin dependent kinase inhibitor 2A (CDKN2A). However, to date, the impact of
TP53/CDKN2A status on the clinical outcome of patients with early-stage LUSC is unclear.

Methods: Tissue samples from 16 early-stage, surgically resected LUSCs were analyzed by next-generation
sequencing (NGS). Information regarding TP53 and CDKN2A alterations and patient survival time was
downloaded from The Cancer Genome Atlas (TCGA) database. The associations between TP53 and
CDKN2A status and tumor characteristics, outcomes including overall survival (OS) and disease-free survival
(DFS), and mutation counts were investigated.

Results: TP53 and CDKN2A exhibited a high frequency of somatic mutations in early-stage LUSC in our
center. Data for 1,176 samples were collected from TCGA. CDKN2A mutation status was associated with
TP53 mutation status (P=0.040). TP53 mutation was a favorable prognostic factor for early-stage LUSC.
The OS times of patients with wild-type and mutated TP53 were 28.94 and 60.48 months, respectively
(P=0.002). In contrast, CDKN2A mutations were significantly associated with a shorter survival time in early-
stage LUSC. The OS times for wild-type and mutated CDKN2A patients were 62.81 and 37.55 months,
respectively (P=0.026). Patients with TP53 mutations had higher total mutation counts compared to patients
with wild-type TP53. Furthermore, OS was significantly shorter in patients with a low mutation count
compared to patients with a median or high mutation count.

Conclusions: Early-stage LUSC patients with TP53 mutations had a longer OS, while those with
CDKN2A mutations had a shorter OS. Furthermore, patients with TP53 mutation/CDKN2A wild-type
status had a longer OS. CDKN2A mutation is a vital indicator for prognostic assessment according to TP53
status. The prolonged survival of patients with TP53 mutations may be due to their high mutation counts.

Larger datasets are required to validate these observations.
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Introduction

Lung squamous cell carcinoma (LUSC) accounts for 20—
30% of non-small-cell lung cancers (NSCLCs) and results in
approximately 400,000 deaths annually in the United States.
Unfortunately, to date, very few personalized therapies have
been developed for LUSC due to the limited understanding
of the molecular targets (1). Previous profiling efforts have
demonstrated that mutations in tumor protein p53 (TP53 )
represent the most frequent (81%) genomic alteration found
in LUSC (2). TP53 encodes the tumor suppressor protein
p53, binds directly to chromatin in the nucleus, and plays an
important role in the regulation of the cell cycle, apoptosis,
autophagy, and DNA repair in response to oncogenic
stress (3). The position, nature, and functional effects of
mutations on protein structure and activity have led to
a recent classification of TP53 mutations, and it is now
recognized that various classes of mutations have differential
prognostic effects. However, data on the prognostic or
predictive effects of TP53 status in NSCLC are limited and
inconclusive (4). To date, there is still a paucity of drugs
approved for targeting TP53 mutations in cancer patients,
and the prognostic value of TP53 in early-stage LUSC is
unclear. Thus, this study examined the prognostic value of
TP53 in early-stage LUSC.

Cyclin dependent kinase inhibitor 2A (CDKN2A4), a
known tumor suppressor gene that encodes the p16™"*
and p14™" proteins, is inactivated in 72% of LUSC
cases (2). Patients who are carriers of certain CDKN2A
mutations show increased risks of malignant neoplasms,
particularly pancreatic, lung, and head and neck cancers (5).
LUSC is characterized by frequent TP53 mutations
and CDKN2A alterations (2,6). Previous studies have
reported that the degradation of the p53 protein by the
ubiquitin pathway is mediated by its binding to mouse
double minute 2 (MDM2). However, the expression of
MDM?2 mRNA and protein is negatively regulated by
p14*" in the nucleus (7,8). While these alterations have
increased our understanding of the molecular pathology of
LUSC, the impact of TP53/CDKIN2A status on the clinical
outcomes of patients with early-stage LUSC is unclear.

This study analyzed the mutational landscape of 16 early-
stage, surgically resected LUSC patients using targeted
next-generation sequencing (NGS) encompassing 59-1,021
cancer-related genes. Furthermore, we utilized a well
annotated specimen set that permits analysis of mutations,
alone or in combination, with outcome. This study aimed
to evaluate the association of TPS53 and CDKN2A status,
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as well as the prognostic value of these two genes combined
in early-stage, surgically resected LUSC. We present
the following article in accordance with the REMARK
reporting checklist (available at https://dx.doi.org/10.21037/
atm-21-3709).

Methods
Patients and samples

Sixteen early-stage, surgically resected LUSC samples
were obtained from the Fujian Cancer Hospital in Fuzhou,
China, from August 2018 to August 2019. All patients
provided written informed consent and received NGS
testing at the Geneplus-Beijing Institute. NGS testing
covered approximately 1.4 Mbp genomic regions of 1,021
cancer-related genes (or approximately 230 Kbp genomic
regions of 59 genes for some patients) (Table S1). All
procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved
by regional ethics board of Fujian Cancer Hospital (No.:
S$Q2020-055-01) and informed consent was taken from all
the patients.

Gene expression databases

Information regarding TP53 and CDKNZ2A alterations
and survival times in patients with LUSC was downloaded
from The Cancer Genome Atlas (TCGA), an open access
database that is publicly available at http://www.cbioportal.
org. The Lung Squamous Cell Carcinoma (TCGA,
Firehose Legacy), Lung Squamous Cell Carcinoma (TCGA,
Nature 2012), and Lung Squamous Cell Carcinoma
(TCGA, PanCancer Atlas) datasets were selected as the
data source as they contained only early-stage, surgically
resected LUSC samples. There was a total of 1176 LUSC
samples (available online: https://cdn.amegroups.cn/static/
public/atm-21-3709-1.xIsx). The gene set of interest, “TP53
CDKN2A”, was entered in the input box. Mutation and
survival data were downloaded from the cBioPortal website
after submitting the query regarding “TP53 CDKN2A” in
the input box. Data were merged according to the unique
patient ID, such as “T'CGA-18-3406-01”. Altogether, 841
pieces of mutation data and 979 pieces of survival data
were downloaded. Analysis of the data revealed 349 pieces
of duplicated patient data, which were discarded. The
duplication was largely due to overlapping data with another
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Figure 1 Significantly mutated genes observed in early-stage, surgically resected lung squamous cell carcinoma (LUSC) samples obtained

in our center. (A) The top 16 significantly mutated genes in LUSC samples. (B) A comparison of the mutation frequencies of significantly
mutated genes between the southeastern China cohort and The Cancer Genome Atlas (TCGA) cohort of LUSC patients.

selected study. After the merge, there were 492 pieces of
data from early-stage LUSC patients. Each piece of data
contained the mutation type of CDKN2A and TP53 as well
as the survival time of the patient. The TP53 and CDKIN2A
mutations were divided into different groups based on the
different exons containing the mutations. However, due to
limited information from the cBioPortal database, there
were 13 cases without mutation counts in TP53-wild-type
patients and 10 cases without mutation counts in TP53-
mutated patients. No statements of approval or informed
consent were required for this section of the study, as all
data was obtained from an open access database.

Statistical methods

Fisher’s exact test and the Mann-Whitney test were utilized
to analyze the categorical and continuous variables. Survival
curves were analyzed using the Kaplan-Meier method and
log-rank tests. The Cox proportional hazards model was
used to evaluate associations between clinicopathological
characteristics and patient survival. Overall survival (OS)
and disease-free survival (DFS) data were obtained from
the cBioPortal website directly. Statistical analyses were
performed using GraphPad Prism 5.0. The statistical
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significance (alpha-value) threshold was fixed at 0.05, and all
P values were three-sided.

Results

TP53 and CDKN2A exhibited a higher frequency of
somatic mutations than other cancer-related genes

A retrospective study was conducted on 16 LUSC patients
involving genomic profiling via targeted NGS encompassing
59-1,021 cancer-related genes. Among LUSC patients, the
rate of TP53 mutation was 87.5% (14/16), while the rate
of CDKN2A mutation was 43.8% (7/16). Interestingly,
CDKN2A mutations were accompanied by TP53 mutations.
TP53 and CDKN2A were among the most frequently
mutated genes, whereas F-box and WD repeat domain
containing 7 (FBXW?7), notch receptor 4 (NOTCH4),
epidermal growth factor receptor (EGFR), BRCA1 DNA
repair associated (BRCA1) had lower mutation rates in
our study cohort (Figure 1A4). The mutation frequencies
of TP53, NOTCH4, kelch like ECH associated protein 1
(KEAP1), phosphatase and tensin homolog (PTEN), ROS
proto-oncogene 1, receptor tyrosine kinase (ROS1), EGFR,
and BRCA1 were comparable with those in the TCGA
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Figure 2 The distribution of tumor protein p53 (TP53) and cyclin dependent kinase inhibitor 2A (CDKN2A) mutations in early-stage
lung squamous cell carcinoma (LUSC). (A) The distribution of TP53 wild type (wt) or mutated type (mut). (B) The distribution of different
TP53 mutation sites. (C) The distribution of different TP53 mutation types. (D) The distribution of TP53 mutation status divided into wild
type, disruptive mutation, and nondisruptive mutation groups. (E) The distribution of CDKIN2A wild type (wt) or mutated type (mut). (F)

The distribution of different CDKN2A mutation sites.

data (Figure 1B). Patients with early-stage LUSC exhibited
higher TP53 and CDKN2A mutation frequencies compared

to other cancer-related genes.

TPS53 mutation and CDKN2A mutation profiling and
patient characteristics

In the 492 early-stage LUSC patients, the mutation rate
of TP53 was 83.13% (409/492). Exons 4-8 were the
most frequent mutation sites for TP53, accounting for
66.9% of all mutations (329/492). Exons 9 and 10 were
rarely mutated, accounting for 2.4% of all mutations
(12/492). Multiple mutations occurred in 4.5% of patients
(22/492), and 9.3% (46/492) of mutations could not be
classified (Figure 24,2B). TP53 mutations, mainly missense
mutations, were the most common mutations in early-stage
LUSC (Figure 2C).

In another classification, TP53 mutation status
was divided into wild type, disruptive mutations, and
nondisruptive mutations, as previously described (9). A total
of 131 patients (27%) had TP53 disruptive mutations, and
278 patients (56%) showed nondisruptive TP53 mutations
(Figure 2D). Patient and tumor characteristics based on
TP53 status are shown in Table S2. Dual TP53/CDKN2A
mutations were observed in 78 patients (15.8%). CDKN2A
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mutation status was associated with TP53 mutation status
(P=0.040).

Of the 492 patients, 406 patients did not have CDKN2A
mutations, 21 patients had exon 1 mutations, 60 had exon
2 mutations, 1 had exon 3 mutations, and 4 had splice
mutations (Figure 2E,2F). Patient and tumor characteristics
based on CDKN2A status are shown in Table S3. There
were no statistically significant differences in tumor
characteristics.

Kaplan-Meier analyses of survival time according to TP53
status in early-stage LUSC

Consistent with the prognostic capacity of tumor staging,
among the entire cohort of 492 patients, the Kaplan-
Meier survival curve indicated that patients with different
tumor stages had significantly different OS times (P=0.009;
Figure 3A4). Similarly, there was a significant difference
in OS based on TP53 mutant or wild-type status with
distinct tumor staging (P=0.020 and P=0.025, respectively)
(Figure 3B,3C). However, the year of initial diagnosis did
not significantly affect prognosis (P=0.595; Figure S1A).
Furthermore, TP53 mutation was a positive prognostic
factor for OS and DFS in early-stage LUSC (Figure 3D
and Figure S1B). The estimated OS times for patients with
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Figure 3 Survival curves of patients carrying tumor protein p53 (TP53) mutations. (A) Overall survival (OS) in different tumor stages. (B)
OS in TP53-mutated tumors of different stages. (C) OS in TP53 wild-type tumors of different stages. (D) OS in TP53 wild-type and TP53-
mutated patients. (E) OS in stage III patients carrying wild-type or mutated TP53. (F) OS in patients carrying wild-type or mutated TP53
depending on the year of initial diagnosis. (G) OS in patients with wild-type and mutated TP53 subdivided according to mutation site. (H)
OS in patients with wild-type and mutated TP53 subdivided according to mutation type. (I) OS in patients with wild-type and mutated

TP53 subdivided into disruptive or nondisruptive mutation types.

wild-type TP53 and mutated TP53 were 28.94 months
and 60.48 months, respectively [hazard ratio (HR) 0.577;
95% confidence interval (CI), 0.390 to 0.878; P=0.002].
This prompted us to investigate the association between
patient survival time and tumor stage as well as TP53
mutations. In stage III patients, OS was affected by TP53
status (HR 4.21; 95% CI, 1.68 to 10.56; P=0.002 for OS),
but no significant difference was identified in stage I-II
patients (Figure 3E and Figure SIC,S1D). In addition, OS
for the entire cohort was influenced by the year of initial
diagnosis according to TP53 status (P =0.007; Figure 3F).
TP53 mutations were divided according to the
affected exons. Patients with different mutated exons had
significantly different OS times (P=0.038; Figure 3G).
However, the difference in DFS was not statistically
significant (Figure S1E). Diverse types of TP53 mutations
can occur, and the TP53 mutation type can affect the
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prognosis of LUSC patients (P=0.045 for OS and
P=0.039 for PFS; Figure 3H and Figure S1F). In another
classification, TP53 mutation status was divided into wild
type, disruptive mutations, and nondisruptive mutations.
The difference in survival between these mutation groups
was also statistically significant (P=0.002 for OS and
P=0.039 for PFS; Figure 3I).

Survival analysis of TP53 and CDKN2A status in early-
stage LUSC

Few studies have demonstrated the prognostic impact of
CDKNZ?2A mutations in early-stage LUSC. The results
demonstrated that the CDKN2A mutation was a negative
prognostic factor in early-stage LUSC (Figure 44). The
estimated OS times for patients with wild-type CDKIN2A and
mutated CDKN2A were 62.81 months and 37.55 months,
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Figure 4 Survival curves of patients carrying cyclin dependent kinase inhibitor 2A (CDKN2A) and tumor protein p53 (TP53) mutations.
(A) Overall survival (OS) in patients with wild-type and mutated CDKN2A. (B) OS in patients with wild-type and mutated CDKN2A
subdivided according to mutation site. (C) OS of patients in different CDKN2A/TP53 mutation groups. (D) OS according to different
TP53 mutation sites in CDKN2A-mutated patients. (E) OS according to different TP53 mutation types in CDKN2A-mutated patients.

respectively (R 0.692; 95% CI, 0.479 to 0.998; P=0.026).
DFS was not influenced by CDKN2A status (HR 0.823; 95%
CI, 0.596 to 1.138; P=0.209; Figure S2A). The mutation
type was further divided according to the affected exons,
and the difference between exon groups was statistically
significant for OS (P=0.024; Figure 4B). Again, DFS was not
significantly different between the exon groups (P=0.197;
Figure S2B). The patients were further divided into different
groups based on the mutation type of CDKNZ2A (wild type
or mutated) and TP53 (wild type or mutated). The results
revealed that the survival of the 4 different groups was
significantly different (P<0.001 for OS and DFS; Figure 4C
and Figure S2C). Patients with TP53 mutated/CDKIN2A
wild-type status showed longer OS and DFS compared to
patients in the other 3 groups. This suggested that TP53
mutation and CDKN2A mutation types are prognostic
factors in early-stage LUSC.

The prognostic value of CDKN2A and TP53 mutation
types was further investigated. Survival curves of CDKIN2A-
mutated patients indicated that TP53 wild-type patients
had a poor prognosis (P=0.015 for different mutation
sites; P=0.037 for different mutation types; Figure 4D,4E).
However, in CDKN2A wild-type patients, OS was not
influenced by TP53 status (P=0.219 for different mutation
sites in different exons; P=0.154 for different mutation
types; Figure S2D,S2E). Interestingly, when TP53 mutation
status was divided into wild type, disruptive mutations,
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and nondisruptive mutations, OS was not influenced by
CDKN2A status (Figure S2ES2G).

Correlation of mutation counts and survival time

Oncogenic stress triggers the DNA damage response
which involves p53-mediated DNA repair to trigger cell
cycle arrest and cell death by apoptosis or senescence (10).
When TP53 is mutated, more mutations may occur. The
association between mutation counts during early-stage
LUSC and at different tumor stages was investigated.
Different stages exhibited similar mutation frequencies.
Total mutation counts were not influenced by stage
regardless of TP53 status (Figure S3A-S3C). Interestingly,
patients with mutated TP53 harbored more total mutations
(Figure 5A). However, the CDKN2A wild-type group and
CDKN2A-mutated group exhibited similar mutation counts
(Figure S3D). In addition to the exon 4 mutation, different
TP53 mutation sites were related to higher mutation counts
compared to wild-type TP53 (Figure 5B). Similarly, patients
with TP53 frameshift mutation, missense mutation, and
multiple mutations had more mutations, with the exception
of splice mutations and nonsense mutations (Figure 5C). In
addition, patients with disruptive and nondisruptive TP53
mutations all presented with higher mutation counts than
TP53 wild-type patients (Figure 5D). Moreover, compared
to the TP53 and CDKN2A wild-type cohorts, the TP53
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Figure 5 The correlation between mutation counts and tumor protein p53 (TP53) status and survival time. (A) Total mutation count in
LUSC patients with wild-type and mutated TP53. (B) Total mutation count in lung squamous cell carcinoma (LUSC) patients with wild-
type and mutated TP53 subdivided according to mutation site. (C) Total mutation count in LUSC patients with wild-type and mutated
P53 subdivided according to mutation type. (D) Total mutation count in LUSC patients with wild-type and mutated P53 subdivided into
disruptive or nondisruptive mutation types. (E) Total mutation count in LUSC patients with different cyclin dependent kinase inhibitor 2A
(CDKN2A)/TP53 mutations. (F) Overall survival (OS) of early-stage LUSC patients subdivided into a low mutation count group (mutation

count-L), a medium mutation count group (mutation count-M), and a high mutation count group (mutation count-H). For (A-E), each dot

represents a patient [mean = standard deviation (SD)]; *, P<0.05; **, P<0.01; ***, P<0.001.

mutation cohort had more mutations irrespective of
CDKN2A mutation status. These results suggested that
mutation count is associated with TP53 status, independent
of CDKN2A status (Figure SE). The number of mutations
was divided into 3 cohorts, namely, the low mutation count
cohort , which included patients with 1-150 mutations; the
medium mutation count cohort, which included patients
with 151-300 mutations; and the high mutation count
cohort, which included patients with over 301 mutations.
OS was significantly shorter in the low mutation count
cohort compared to patients in the medium and high
mutation count groups (P=0.024; Figure 5F).

Discussion

In LUSC, recurrent mutations of TP53, FGFR1, FGFR2,
FGFR3, DDR2, and genes of the PI3K pathway have
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been detected, as have quantitative gene abnormalities of
PTEN and CDKN2A (1,6). This current study reviewed
16 patients with surgically resected LUSC and identified
that TP53 and CDKIN2A exhibited a higher frequency of
somatic mutations than other cancer-related genes. These
results were compared with those from the TCGA dataset,
which is mainly composed of the Western population.
Therefore, it is essential to further elucidate the association
of TP53 status and CDKN2A status, as well as the
prognostic value of these two genes together in early-
stage, surgically resected LUSC patients in the Chinese
population .

TP53 has been shown to be one of the most frequently
mutated genes in lung cancers irrespective of histological
type, with the vast majority of mutations clustering in
exons 4 to 8 (11), which is consistent with our study. In
addition, similar to the results of previous studies (3),
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missense mutations were the most common mutations
observed in our early-stage LUSC cohort. In contrast to
other studies (11), we demonstrated that TP53 mutations
were not significantly associated with age or stage. As we
only analyzed the influence of TP53 mutations in relation
to early-stage, surgically resected LUSC rather than
NSCLC, this may account for the difference observed
between studies. Interestingly, CDKIN2A mutation status
was shown to be associated with TP53 mutation status,
and in fact, CDKN2A mutations were present in 17% of
early-stage LUSCs. However, there was no significant
relationship between CDKN2A mutation status and tumor
characteristics.

"To date, data on the prognostic or predictive effect of
TP53 in NSCLC have been limited and inconclusive. In a
study cohort of 35 patients with NSCLC from a prospective
phase II trial, TP53 mutation was predictive of resistance to
induction therapy (cisplatin/etoposide plus radiation) (12).
However, Schiller et al. failed to identify prognostic or
predictive value in 197 patients with completely resected
tumors enrolled in a randomized trial of postoperative
radiotherapy plus chemotherapy (13). Negative results were
also observed in JBRonchus (JBR), a randomized trial of
patients with stage IB and II NSCLC assigned to treatment
with cisplatin-based adjuvant chemotherapy (ACT) versus
observation (OBS) (14). Another randomized trial of ACT
versus OBS in patients with stage I to III NSCLC, the
International Adjuvant Lung Cancer Trial (IALT), showed
that TP53 mutation was neither prognostic nor predictive for
OS after 8 years of follow-up. Ma et al. performed a pooled
analysis of four randomized trials of ACT versus OBS and
reported that TP53 mutation had no prognostic effect but
was marginally predictive for survival from ACT (4).

"This current investigation examined the prognostic value
of TP53 in early-stage LUSC. Analysis of the TCGA data
revealed a trend towards decreased OS with progressing
tumor stage, regardless of TP53 status. Our study indicated
that TP53mutation is a favorable prognostic factor in early-
stage LUSC patients. This effect was only significant in
stage III patients and not in stage I-1I patients. OS was
also significantly affected by the year of initial diagnosis,
especially before 2010, and TP53 status. This discrepancy
might be attributable to the development of ACT for
use after surgery. TP53 mutations should be considered
not only in terms of mutation status but also in terms of
mutation site and mutation type. We found that the TP53
mutation site and mutation type were clinically meaningful.
Similar to previous studies (15), patients with TP53 exon
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4 or exon 6 mutations demonstrated poorer prognosis
compared to patients with TP53 exon 5, exon 7, or exon
8 mutations. In addition, patients with multiple mutations
demonstrated better prognosis than those with nonsense
mutations. The former study divided TP53 mutation
types into disruptive and nondisruptive, and found that
nondisruptive mutations of TP53 are an independent
prognostic factor of shorter survival time in EGFR-mutated
NSCLC (16). However, our study showed that disruptive
mutation of TP53 seemed to confer a longer survival time
in early-stage LUSC, in agreement with Hou et al. (17).

CDKN2A alterations are frequent in all lung cancer
expression subtypes (6). However, few reports have
investigated the predictive or prognostic significance
of CDKNZ2A in NSCLC. Our study indicated that
CDKN2A mutations in early-stage LUSC are significantly
associated with poor survival time. This was also the first
study to analyze the association between TP53 status
and CDKN2A status in early-stage, surgically resected
LUSC patients. Patients with mutated TP53 and wild-type
CDKN2A demonstrated a longer survival time compared
with other early-stage LUSC patients. When CDKN2A
status was divided into wild-type and mutated groups,
survival curves of the mutated CDKN2A group showed
that TP53 wild-type patients had a poorer prognosis.
There were no significant differences between wild-type
CDKN2A and TP53 status in terms of OS. The results
suggested that CDKN2A mutation is a vital indicator for
prognostic assessment according to TP53 status.

This investigation demonstrated that patients with
TP53 mutations have longer OS and DFS among early-
stage LUSC patients. Patients with TP53 mutation had
more total mutations than those with wild-type TP53.
Specifically, patients with different TP53 mutation sites
and mutation types harbored different mutation counts
and had higher mutation counts than those with wild-type
TP53. Interestingly, patients with higher mutation counts
had a longer survival time, which was consistent with the
results demonstrating that patients with TP53 mutations
had a longer survival time. Previous reports have suggested
that the measurement of mutation counts is representative
of tumor mutation burden (TMB) (18,19). Tumors with
high TMB are thought to express more cancer-specific
antigens (neoantigens) that can be recognized by the
immune system (20). In the present study, data from the
TCGA database included information on patients with
early-stage, surgically resected LUSC from 1992 to 2013
who had good performance status and an active immune
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system. Moreover, patients with TP53 mutations diagnosed
before 2010 who accepted limited therapy after surgery
had a longer survival time than P53-wild-type patients.
This discrepancy might be caused by differences in stage
III patients and stage I-II patients. As resectable stage III
LUSC has more circulating tumor cells, and patients with
TP53 mutations may harbor higher mutation counts and
express more neoantigens which can be recognized by
the immune system compared to patients without TP53
mutations.

There were several limitations to this investigation
including the small sample size of the cohort and inadequate
information from the cBioPortal database. Future work
should verified these results using other cohorts, such as data
from the TCGA cohort. Further investigations regarding
TP53 and CDKN2A mutations, and the prognosis of LUSC
patients are required to fully evaluate the role of TP53/
CDKN2A status as a prognostic and predictive variable in
patients with LUSC. Though many biochemical aspects of
p53 and CDKN2A regulation and activity were elucidated
and it have demonstrated their inhibition of tumorigenesis
(21,22), p53 and CDKN2A mutants differ considerably in
form and function need furthermore investigation. We hope
that different treatment strategies were adopted according to
TP53 and CDKIN2A status.
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