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Abstract

Background and Objectives: Non-small cell lung cancer (NSCLC) is histologically divided
into adenocarcinoma (AD) and squamous cell carcinoma (SCC). While Checkpoint kinase
1 (CHEK]1) regulates the DNA damage response, its subtype-specific clinical impact in
NSCLC remains unclear. We investigated the association of CHEK1 expression with clini-
copathologic features and prognosis in AD and SCC. Materials and Methods: Transcriptomic
and clinical data from 980 patients (492 AD, 488 SCC) were analyzed using The Cancer
Genome Atlas (TCGA). Patients were stratified by median CHEK1 mRNA expression.
Relationships between expression and clinicopathologic variables were evaluated via Chi-
square tests, and overall survival (OS) was assessed using Kaplan—-Meier analysis. Results:
In AD, high CHEK1 expression significantly correlated with advanced T stage (p < 0.001),
lymph node metastasis (p = 0.025), younger age (p = 0.017), and shorter OS (p = 0.025).
Conversely, CHEK1 expression in SCC did not reach statistical significance for survival
outcomes, although a borderline trend was observed (p = 0.067). Conclusions: CHEK1 is a
subtype-specific prognostic biomarker for AD but not for SCC. These findings suggest that
CHEKT1 overexpression reflects tumor aggressiveness in AD, highlighting its potential as a
therapeutic target for this specific population.
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1. Introduction

Non-small cell lung cancer (NSCLC) accounts for approximately 85% of all lung cancer
cases and remains the leading cause of cancer-related mortality worldwide [1,2]. NSCLC
is histologically heterogeneous, primarily classified into lung adenocarcinoma (AD) and
lung squamous cell carcinoma (SCC), which exhibit distinct cellular origins and clinical be-
haviors [3]. Although advances in targeted therapies have improved outcomes for specific
subsets of patients, the prognosis for advanced NSCLC remains poor [4,5]. Comprehensive
genomic profiling studies, including those by The Cancer Genome Atlas (TCGA), have de-
lineated the unique molecular landscapes of these subtypes; for instance, EGFR mutations
are predominant in AD, whereas SCC is characterized by TP53 mutations and FGFR1 am-
plification [6,7]. Consequently, identifying prognostic biomarkers that specifically correlate
with clinicopathological features in each histological subtype is essential for developing
precise therapeutic strategies based on the updated TNM classification [8]. Furthermore,
lung AD and SCC arise from different cell types—distal alveolar type II cells and proximal

Medicina 2026, 62, 335

https://doi.org/10.3390 /medicina62020335


https://crossmark.crossref.org/dialog?doi=10.3390/medicina62020335&domain=pdf&date_stamp=2026-02-06
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/medicina
https://www.mdpi.com
https://orcid.org/0009-0003-7190-2300
https://orcid.org/0009-0008-9437-5749
https://orcid.org/0000-0002-5562-0720
https://doi.org/10.3390/medicina62020335

Medicina 2026, 62, 335

2 0f 8

airway basal cells, respectively—leading to fundamentally different metabolic demands
and DNA repair dependencies [9,10]. Understanding these subtype-specific vulnerabilities
is crucial for the clinical application of cell cycle inhibitors [4,11].

CHEKI1 (Checkpoint kinase 1) is a conserved serine/threonine kinase that functions
as a central effector of the DNA damage response (DDR) pathway, coordinating cell cycle
arrest and DNA repair to maintain genomic integrity [9,12]. The DDR signaling network,
including the ATR-CHEKI axis, plays a pivotal role in monitoring replication stress, which
is a hallmark of cancer cells driven by oncogenic proliferation [13-15]. Genomic instability
and the deregulation of these checkpoint pathways are common features in tumorigenesis,
allowing cancer cells to survive despite high levels of DNA damage [16,17].

Overexpression of cell cycle kinases like CHEK1 has been reported in a broad spectrum
of malignancies. In addition to breast and colorectal cancers, high CHEKI1 levels have
been associated with poor prognosis and aggressive phenotypes in ovarian cancer [18] and
pancreatic cancer [19], highlighting its potential as a pan-cancer therapeutic target [11,20].
In the context of NSCLC, high CHEK1 levels have been linked to aggressive tumor phe-
notypes and poor clinical outcomes [21,22]. Furthermore, preclinical evidence suggests
that pharmacological inhibition of CHEK1 using agents such as AZD7762 or prexasertib
(LY2606368) can sensitize lung cancer cells to DNA-damaging agents, highlighting its
potential clinical utility [23—-26]. From a mechanistic perspective, AD is frequently driven
by oncogenic alterations such as EGFR or KRAS mutations, which are known to induce
high levels of replication stress and thereby increase reliance on the ATR-CHEK1 axis for
tumor cell survival. In contrast, SCC is characterized by near-universal TP53 mutations
and complex genomic alterations, which may enable alternative checkpoint mechanisms
and reduce dependence on CHEK1 signaling.

Despite these accumulating findings, the specific clinicopathological significance of
CHEKTI1 expression may vary depending on the histological subtype of lung cancer. Most
previous studies have evaluated NSCLC as a single entity or focused on general prognostic
trends without distinguishing between subtypes. A detailed comparative analysis of how
CHEKT1 expression correlates with standard prognostic parameters—such as tumor stage
and lymph node metastasis—specifically within AD versus SCC data remains to be fully
elucidated. While the role of CHEK1 in general genomic stability is well-established [13,17],
its specific contribution to the oncogenic signaling pathways that distinguish AD from SCC
remains under-explored [27]. Additionally, established biomarkers such as EGFR and TERT
play central roles in guiding clinical decision-making in lung cancer, serving as indicators
of therapeutic response and tumor aggressiveness. In parallel, CHEKI is emerging as a
biomarker reflecting replication stress and DNA damage response dependency, suggesting
its potential utility in identifying patients who may benefit from checkpoint-targeted
therapies. In this study, we utilized large-scale transcriptomic data from the TCGA database
to investigate the differential clinical relevance of CHEK1 expression in these two major
histological subtypes of lung cancer.

2. Materials and Methods
2.1. TCGA Data Analysis

Primary data from The Cancer Genome Atlas (TCGA) data portal (http:/ /cancergenome.
nih.gov/ (accessed on 14 October 2025)) were downloaded. The data set consisted of a total
of 980 NSCLC patients, including 492 with AD and 488 with SCC. To analyze the clinical
significance of CHEK1, we extracted mRNA expression data along with clinical parameters,
including age, sex, pathologic TNM stage, EGFR mutation status, and smoking status. This
study met the publication guidelines for using TCGA data sets (https:/ /portal.gdc.cancer.
gov/ (accessed on 14 October 2025)).
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2.2. Statistical Analysis

The Statistical Package for the Social Sciences (SPSS), version 26.0 for Windows (IBM,
Armonk, NY, USA), was used for all statistical analyses. Patients were divided into high-
and low-expression groups based on the median value of CHEK1 mRNA expression. The
Chi-square test was used to analyze the relationship between CHEK1 expression and
clinicopathological variables (age, sex, M stage, N stage, T stage, EGFR mutation, and
smoking status). Survival analysis was performed using the Kaplan-Meier method, and
the log-rank test was used to compare the overall survival differences between the two
groups. A two-tailed p value < 0.05 was considered to signify statistical significance.

3. Result
3.1. Association of CHEK1 Expression with Clinicopathological Features in NSCLC

To elucidate the clinical relevance of CHEK1 in NSCLC, patients were stratified into
high and low expression groups based on the median CHEK1 mRNA levels. The associa-
tions between CHEK1 expression and clinicopathological characteristics were evaluated
separately for AD and lung SCC.

In the AD data, high CHEK1 expression was significantly correlated with aggressive
clinicopathological features (Table 1). Specifically, we observed a progressive increase in
the proportion of high CHEK1 expressions with advancing T stage between T stage and
CHEK1 expressions; as the tumor size and local invasion increased from T1 to T3, the
proportion of the high-expression group rose from 37.3% to 57.8% (p < 0.001). Statistical
analysis revealed a significant association with tumor stage; the frequency of high CHEK1
expression increased progressively with advancing T stage (p < 0.001) and was significantly
higher in patients with lymph node metastasis (> N1) compared to those without nodal
involvement (57.7% vs. 46.9%; p = 0.025). Additionally, CHEK1 overexpression was
significantly associated with younger age (< 65 years; p = 0.017) and male sex (p = 0.015).
No statistically significant correlations were observed regarding M stage (p = 0.096), EGFR
mutation status (p = 0.180), or smoking status (p = 0.629).

Table 1. Clinical characteristics of CHEK1 expression in lung adenocarcinoma.

CHEK1 Expression
- p Value
High (%, N) Low (%, N)

Age 0.017
<65 years 55.5 (131) 44.5 (105)
>65 years 447 (114) 55.3 (141)

Sex 0.015
Male 56.0 (126) 44.0 (99)
Female 44.9 (120) 55.1 (147)

M stage 0.096
MO 49.1 (159) 50.9 (165)

M1 66.7 (16) 33.3 (8)

N stage 0.025
NO 46.9 (149) 53.1 (169)
>N1 57.7 (94) 42.3 (69)

T stage <0.001
T1 37.3 (62) 62.7 (104)
T2 56.9 (148) 43.1 (112)
T3 57.8 (26) 42.2 (19)
T4 444 (8) 55.6 (10)
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Table 1. Cont.

CHEK1 Expression
- p Value
High (%, N) Low (%, N)
EGFR mutation 0.180
(+) 34.5 (10) 65.5 (19)
(—-) 47.8 (88) 52.2 (96)
Smoking status 0.629
Yes 69.1 (170) 67.1(165)
No 30.9 (76) 32.9 (81)
Conversely, in the SCC data, CHEK1 expression profiles displayed distinct clinical
patterns (Table 2). Unlike AD, there were no significant correlations between CHEK1 ex-
pression and any of the examined clinicopathological parameters, including age (p = 0.642),
sex (p = 0.836), pathologic TNM stage (p > 0.05 for all), EGFR mutation status (p = 0.435), or
smoking status (p = 0.900).
Table 2. Clinical characteristics of CHEK1 expression in lung squamous cell carcinoma.
CHEKT1 Expression
- p Value
High (%, N) Low (%, N)
Age 0.642
<65 years 48.7 (92) 51.3 (97)
>65 years 50.8 (152) 49.2 (147)
Sex 0.836
Male 50.3 (182) 49.7 (180)
Female 49.2 (62) 50.8 (64)
M stage 0.59
MO 53.1 (213) 46.9 (188)
M1 42.9 (3) 57.1 (4)
N stage 0.973
NO 49.8 (155) 50.2 (156)
>N1 50.9 (87) 49.1 (84)
T stage 0.949
T1 48.6 (53) 51.4 (56)
T2 50.0 (143) 50.0 (143)
T3 52.9 (37) 47.1 (33)
T4 47.8 (11) 52.2 (12)
EGFR mutation 0.435
(+) 429 (9) 57.1(12)
(-) 48.2 (131) 51.8 (141)
Smoking status 0.900
Yes 42.2 (206) 42.4 (207)
No 7.8 (38) 7.6 (37)

3.2. Prognostic Significance of CHEK1 Expression in AD and SCC

To determine the prognostic value of CHEK1, overall survival (OS) was assessed using
Kaplan—-Meier analysis and the log-rank test. In patients with AD, high CHEK1 expression
was significantly associated with poor clinical outcomes. The high expression group exhib-
ited a significantly shorter overall survival duration compared to the low expression group
(2427.34 + 318.60 vs. 2872.56 £ 345.45 days; x% =5.01; p = 0.025) (Figure 1A). However, this
prognostic impact was not observed in the SCC data. Although the survival curves showed
a separation, the difference in overall survival between the high and low CHEK1 expression
groups did not reach statistical significance (2307.62 &= 174.61 vs. 1880.64 & 160.18 days;
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x? =3.35; p = 0.067) (Figure 1B). Collectively, these findings suggest that CHEK1 over-
expression serves as a subtype-specific prognostic biomarker for lung adenocarcinoma,
reflecting its association with advanced tumor stages and aggressive biological behavior in
this specific histological subtype.
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Figure 1. Overall survival analysis in lung adenocarcinoma (A) and squamous cell carcinoma
(B) according to CHEK1 expression.

4. Discussion

In this study, we investigated the clinicopathological and prognostic significance of
CHEK1 expression in NSCLC using large-scale TCGA transcriptomic data. Our analy-
sis provides a comprehensive comparison that emphasizes the histological divergence of
CHEKT1’s role, addressing the editor’s call for a more detailed examination of subtype-
specific insights [26,28]. Our findings demonstrate that CHEK1 overexpression is signif-
icantly associated with aggressive tumor features and poor overall survival specifically
in AD, but not in SCC. These results are consistent with recent bioinformatics analyses
identifying CHEK1 as a hub gene related to poor prognosis in adenocarcinoma [25], sug-
gesting that CHEK1 plays a distinct, subtype-specific biological role in the progression of
lung adenocarcinoma.

CHEKT1 is a critical regulator of the DNA damage response and cell cycle progression,
ensuring genomic integrity by coordinating cell cycle arrest and DNA repair [9,10]. Consis-
tent with its biological function, high CHEK1 expression correlates with high proliferation
rates and therapy resistance in various cancers [15,18]. In our AD data, high CHEK1 ex-
pression was strongly correlated with advanced T stage and lymph node metastasis. This
implies that CHEK1 may facilitate tumor growth and locoregional spread, potentially by
enabling tumor cells to tolerate high levels of replication stress during rapid proliferation
and invasion [12,21].

In our study, high CHEK1 expression in AD was significantly associated with ad-
vanced T stage, lymph node metastasis, and poor prognosis [29]. The observed dependency
on CHEK1 in AD may be explained by the concept of synthetic lethality induced by
oncogene-driven replication stress [14,20]. Although the survival difference in SCC did
not reach statistical significance (p = 0.067), the observed trend suggests that CHEK1 may
exert a modest effect in a subset of SCC patients. This borderline significance could be
attributable to biological heterogeneity or limited statistical power, warranting further
investigation in larger cohorts. While CHEK1 was a strong prognosticator in AD, it failed
to reach statistical significance in SCC. This heterogeneity aligns with the distinct molecular
landscapes of these tumors [26,27]. AD is often driven by oncogenic mutations in EGFR
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or KRAS, which induce substantial replication stress, thereby creating a dependency on
CHEK1 for survival [6,23]. These oncogenes force cells into rapid S-phase entry, creating
a heavy reliance on the ATR-CHEK1 axis to prevent the collapse of stalled replication
forks [16,17]. In contrast, SCC is characterized by complex genomic rearrangements and
near-universal TP53 mutations [7,29]. Large-scale prospective studies are needed to val-
idate CHEK1 as an independent prognostic factor using multivariate survival analysis
models [28,30,31]. It is plausible that SCC tumors utilize alternative survival mechanisms
or possess redundant checkpoint pathways that render CHEK1 expression less rate-limiting
for tumor progression compared to AD [32].

The association between high CHEK1 expression and younger age in AD is also
noteworthy. Younger lung cancer patients often present with more aggressive disease
and distinct genomic profiles, such as a higher prevalence of targetable driver mutations,
compared to older patients [4,33]. The high CHEKI levels in this demographic could
reflect a more biologically active and proliferative tumor phenotype. Given that CHEK1
inhibitors, such as prexasertib, have shown promise in clinical trials [23,24] and can sensitize
cancer cells to chemotherapy [16], our results suggest that younger AD patients with high
CHEK1 expression might be the most suitable candidates for precision therapies involving
CHEKI inhibition.

There are some limitations in this study. First, the analysis is based solely on transcrip-
tomic data derived from TCGA. While mRNA expression levels provide important insights,
they do not always directly correlate with protein abundance or kinase activity. Validation
at the protein level using immunohistochemistry (IHC) in independent patient data is nec-
essary. Second, although we identified a statistical association between CHEK1 and poor
prognosis, this study is retrospective and did not employ multivariate survival analysis
models to adjust for confounders such as treatment history. Consequently, CHEK1 should
be interpreted as a potential prognostic indicator rather than a confirmed independent
prognostic factor at this stage, and large-scale prospective studies are needed to validate
this [31]. Furthermore, in vitro experiments are required to explore the specific signaling
pathways connecting CHEK1 to metastasis and invasion in lung adenocarcinoma [25].
Finally, the mechanistic basis for the differential role of CHEK1 in AD versus SCC was
not experimentally explored. Future in vitro and in vivo experiments are required to elu-
cidate the specific signaling pathways connecting CHEK1 to metastasis and invasion in
lung adenocarcinoma.

5. Conclusions

In conclusion, our study demonstrates that CHEK1 expression serves as a distinct
prognostic biomarker specifically for LUAD, but not for SCC. We identified that high
CHEK1 expression in AD is significantly correlated with younger age, advanced tumor
stages, and lymph node metastasis. Furthermore, high CHEK1 levels were associated with
shorter overall survival in patients with AD, highlighting its potential utility in stratifying
high-risk patients. These findings suggest that CHEK1 may be a promising therapeutic
target for adenocarcinoma, particularly in younger patients or those with aggressive disease
features. Clinically, CHEK1 expression may serve as a useful biomarker to identify high-risk
AD patients who could benefit from intensified surveillance or emerging CHEK1-targeted
therapies. Future studies should focus on validating these findings at the protein level and
exploring the efficacy of CHEK1 inhibitors in biomarker-defined AD data.

Author Contributions: Conceptualization, N.K., J.-H.L. and T.-Y.K.; Methodology, H.C. and ].-C.L,;

Validation, N.K. and H.C.; Formal analysis, H.C. and J.-C.L.; Investigation, N.K., H.C. and J.-C.L;
Resources, N.K,; Writing—original draft, N.K., H.C., ].-H.L. and T.-Y.K.; Writing—review & editing,

https://doi.org/10.3390 /medicina62020335


https://doi.org/10.3390/medicina62020335

Medicina 2026, 62, 335 70f8

N.K,, J.-H.L. and T.-Y.K; Supervision, J.-H.L.; Project administration, J.-H.L.; Funding acquisition,
J.-H.L. All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the National Research Foundation of Korea (NRF) grant
funded by the Ministry of Education (No. RS-2025-02305555). This research was supported by a grant
of the MD-Phd /Medical Scientist Training Program through the Korea Health Industry Development
Institute (KHIDI), funded by the Ministry of Health & Welfare, Republic of Korea.

Institutional Review Board Statement: The study was conducted using publicly available, de-
identified TCGA data. Therefore, Institutional Review Board approval and informed consent were
not required.

Informed Consent Statement: The study was conducted using publicly available, de-identified
TCGA data. Therefore, Institutional Review Board approval and informed consent were not required.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Sung, H, Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer ]. Clin. 2021, 71, 209-249. [CrossRef]

2. Siegel, RL.; Miller, K.D.; Fuchs, H.E.; Jemal, A. Cancer Statistics, 2021. CA Cancer ]. Clin. 2021, 71, 7-33. [CrossRef]

3. Travis, W.D.; Brambilla, E.; Nicholson, A.G.; Yatabe, Y.; Austin, ]. H.M.; Beasley, M.B.; Chirieac, L.R.; Dacic, S.; Duhig, E.; Flieder,
D.B.; et al. The 2015 World Health Organization Classification of Lung Tumors: Impact of Genetic, Clinical and Radiologic
Advances Since the 2004 Classification. J. Thorac. Oncol. 2015, 10, 1243-1260. [CrossRef]

4. Hirsch, ER; Scagliotti, G.V.; Mulshine, ].L.; Kwon, R.; Curran, W], Jr.; Wu, Y.L.; Paz-Ares, L. Lung Cancer: Current Therapies
and New Targeted Treatments. Lancet 2017, 389, 299-311. [CrossRef] [PubMed]

5. Herbst, R.S.; Morgensztern, D.; Boshoff, C. The Biology and Management of Non-Small Cell Lung Cancer. Nature 2018,
553, 446-454. [CrossRef] [PubMed]

6. Cancer Genome Atlas Research Network. Comprehensive Molecular Profiling of Lung Adenocarcinoma. Nature 2014,
511, 543-550. [CrossRef] [PubMed]

7.  Cancer Genome Atlas Research Network. Comprehensive Genomic Characterization of Squamous Cell Lung Cancers. Nature
2012, 489, 519-525. [CrossRef]

8.  Goldstraw, P.; Chansky, K.; Crowley, J.; Rami-Porta, R.; Asamura, H.; Eberhardt, W.E.; Nicholson, A.G.; Groome, P.; Mitchell,
A.; Bolejack, V.; et al. The IASLC Lung Cancer Staging Project: Proposals for Revision of the TNM Stage Groupings in the
Forthcoming (Eighth) Edition of the TNM Classification for Lung Cancer. J. Thorac. Oncol. 2016, 11, 39-51. [CrossRef] [PubMed]

9.  Zhang, Y.,; Hunter, T. Roles of Chk1 in Cell Biology and Cancer Therapy. Int. |. Cancer 2014, 134, 1013-1023. [CrossRef]

10. Hoadley, K.A; Yau, C.; Hinoue, T.; Wolf, D.M.; Lazar, A.J.; Drill, E.; Shen, R.; Taylor, A.M.; Cherniack, A.D.; Thorsson, V,;
et al. Cell-of-Origin Patterns Dominate the Molecular Classification of 10,000 Tumors from 33 Types of Cancer. Cell 2018,
173, 291-304.e6. [CrossRef]

11.  Lapenna, S.; Giordano, A. Cell Cycle Kinases as Therapeutic Targets for Cancer. Nat. Rev. Drug Discov. 2009, 8, 547-566. [CrossRef]

12.  Patil, M.; Pabla, N.; Dong, Z. Checkpoint Kinase 1 in DNA Damage Response and Cell Cycle Regulation. Cell. Mol. Life Sci. 2013,
70, 4009-4021. [CrossRef]

13. Bartek, J.; Lukas, J. Chkl and Chk?2 Kinases in Checkpoint Control and Cancer. Cancer Cell 2003, 3, 421-429. [CrossRef]

14. Dai, Y,; Grant, S. New Insights into Checkpoint Kinase 1 in the DNA Damage Response Signaling Network. Clin. Cancer Res.
2010, 16, 376-383. [CrossRef]

15. Gaillard, H.; Garcia-Muse, T.; Aguilera, A. Replication Stress and Cancer. Nat. Rev. Cancer 2015, 15, 276-289. [CrossRef]

16. Hanahan, D.; Weinberg, R.A. Hallmarks of Cancer: The Next Generation. Cell 2011, 144, 646-674. [CrossRef]

17. Negrini, S.; Gorgoulis, V.G.; Halazonetis, T.D. Genomic Instability—An Evolving Hallmark of Cancer. Nat. Rev. Mol. Cell Biol.
2010, 11, 220-228. [CrossRef] [PubMed]

18. Bryant, C.; Rawlinson, R.; Massey, A.J. Chkl1 Inhibition as a Novel Therapeutic Strategy for Treating Triple-Negative Breast and
Ovarian Cancers. BMC Cancer 2014, 14, 570. [CrossRef] [PubMed]

19. Venkatesha, V.A; Parsels, L.A.; Parsels, ].D.; Zhao, L.; Zabludoff, S.D.; Simeone, D.M.; Maybaum, ]J.; Lawrence, T.S.; Morgan,

M.A. Sensitization of Pancreatic Cancer Stem Cells to Gemcitabine by Chk1 Inhibition. Neoplasia 2012, 14, 519-525. [CrossRef]
[PubMed]

https://doi.org/10.3390 /medicina62020335


https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21654
https://doi.org/10.1097/JTO.0000000000000630
https://doi.org/10.1016/S0140-6736(16)30958-8
https://www.ncbi.nlm.nih.gov/pubmed/27574741
https://doi.org/10.1038/nature25183
https://www.ncbi.nlm.nih.gov/pubmed/29364287
https://doi.org/10.1038/nature13385
https://www.ncbi.nlm.nih.gov/pubmed/25079552
https://doi.org/10.1038/nature11404
https://doi.org/10.1016/j.jtho.2015.09.009
https://www.ncbi.nlm.nih.gov/pubmed/26762738
https://doi.org/10.1002/ijc.28226
https://doi.org/10.1016/j.cell.2018.03.022
https://doi.org/10.1038/nrd2907
https://doi.org/10.1007/s00018-013-1307-3
https://doi.org/10.1016/S1535-6108(03)00110-7
https://doi.org/10.1158/1078-0432.CCR-09-1029
https://doi.org/10.1038/nrc3916
https://doi.org/10.1016/j.cell.2011.02.013
https://doi.org/10.1038/nrm2858
https://www.ncbi.nlm.nih.gov/pubmed/20177397
https://doi.org/10.1186/1471-2407-14-570
https://www.ncbi.nlm.nih.gov/pubmed/25104095
https://doi.org/10.1593/neo.12538
https://www.ncbi.nlm.nih.gov/pubmed/22787433
https://doi.org/10.3390/medicina62020335

Medicina 2026, 62, 335 80f8

20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

Qiu, Z.; Oleinick, N.L.; Zhang, J. ATR/CHK1 Inhibitors and Cancer Therapy. Radiother. Oncol. 2018, 126, 450-464. [CrossRef]
Liu, B.; Qu, J.; Xu, F; Guo, Y,; Wang, Y.; Yu, H.; Qian, B. MiR-195 Suppresses Non-Small Cell Lung Cancer by Targeting CHEKI.
Oncotarget 2015, 6, 9445-9456. [CrossRef] [PubMed]

Grabauskiene, S.; Bergeron, E.J.; Chen, G.; Thomas, D.G.; Giordano, T.J.; Beer, D.G.; Morgan, M.A.; Reddy, R.M. Checkpoint
Kinase 1 Protein Expression Indicates Sensitization to Therapy by Checkpoint Kinase 1 Inhibition in Non-Small Cell Lung Cancer.
J. Surg. Res. 2014, 187, 6-13. [CrossRef] [PubMed]

Sen, T.; Tong, P; Stewart, C.A.; Cristea, S.; Valliani, A.; Shames, D.S.; Redwood, A.B.; Fan, Y.H.; Li, L.; Glisson, B.S.; et al. CHK1
Inhibition in Small-Cell Lung Cancer Produces Single-Agent Activity in Biomarker-Defined Disease Subsets and Combination
Activity with Cisplatin or Olaparib. Cancer Res. 2017, 77, 3870-3884. [CrossRef]

Zabludoff, S.D.; Deng, C.; Grondine, M.R.; Sheehy, A.M.; Ashwell, S.; Caleb, B.L.; Green, S.; Haye, H.R,; Horn, C.L.; Janetka, J W,;
etal. AZD7762, a Novel Checkpoint Kinase Inhibitor, Drives Checkpoint Abrogation and Potentiates DNA-Targeted Therapies.
Mol. Cancer Ther. 2008, 7, 2955-2966. [CrossRef] [PubMed]

Lee, ].M,; Nair, J.; Zimmer, A.; Lipkowitz, S.; Annunziata, C.M.; Merino, M.].; Swisher, EMM.; Harrell, M.L; Trepel, ].B.; Lee, M.] ;
et al. Prexasertib, a Cell Cycle Checkpoint Kinase 1 and 2 Inhibitor, in BRCA Wild-Type Recurrent High-Grade Serous Ovarian
Cancer: A First-in-Class Proof-of-Concept Phase 2 Study. Lancet Oncol. 2018, 19, 207-215. [CrossRef]

Hong, D.; Infante, J.; Janku, F; Jones, S.; Nguyen, L.M.; Burris, H.; Naing, A.; Bauer, TM.; Piha-Paul, S.; Johnson, EM.; et al. Phase
I Study of LY2606368, a Checkpoint Kinase 1 Inhibitor, in Patients with Advanced Cancer. J. Clin. Oncol. 2016, 34, 1764-1771.
[CrossRef]

Tan, Z.; Chen, M.; Wang, Y.; Peng, F.; Zhu, X,; Li, X; Zhang, L.; Li, Y,; Liu, Y. CHEK1: A Hub Gene Related to Poor Prognosis for
Lung Adenocarcinoma. Biomark. Med. 2022, 16, 83-100. [CrossRef]

Rekhtman, N.; Ang, D.C,; Sima, C.S.; Travis, W.D.; Moreira, A.L. Immunohistochemical Algorithm for Differentiation of Lung
Adenocarcinoma and Squamous Cell Carcinoma Based on Whole-Tissue Sections with Validation in Small Specimens. Mod.
Pathol. 2011, 24, 1348-1359. [CrossRef]

Bland, ].M.; Altman, D.G. Survival Probabilities (the Kaplan—-Meier Method). BM] 1998, 317, 1572. [CrossRef]

Chen, Z,; Fillmore, C.M.; Hammerman, P.S.; Kim, C.F; Wong, K K. Non-Small-Cell Lung Cancers: A Heterogeneous Set of
Diseases. Nat. Rev. Cancer 2014, 14, 535-546. [CrossRef]

Sacher, A.G.; Dahlberg, S.E.; Heng, J.; Mach, S.; Janne, P.A.; Oxnard, G.R. Association Between Younger Age and Targetable
Genomic Alterations and Prognosis in Non-Small-Cell Lung Cancer. JAMA Oncol. 2016, 2, 313-320. [CrossRef] [PubMed]
Bewick, V.; Cheek, L.; Ball, J. Statistics Review 12: Survival Analysis. Crit. Care 2004, 8, 389-394. [CrossRef] [PubMed]

Clark, T.G.; Bradburn, M.J.; Love, S.B.; Altman, D.G. Survival Analysis Part I: Basic Concepts and First Analyses. Br. J. Cancer
2003, 89, 232-238. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390 /medicina62020335


https://doi.org/10.1016/j.radonc.2017.09.043
https://doi.org/10.18632/oncotarget.3255
https://www.ncbi.nlm.nih.gov/pubmed/25840419
https://doi.org/10.1016/j.jss.2013.12.016
https://www.ncbi.nlm.nih.gov/pubmed/24418519
https://doi.org/10.1158/0008-5472.CAN-16-3409
https://doi.org/10.1158/1535-7163.MCT-08-0492
https://www.ncbi.nlm.nih.gov/pubmed/18790776
https://doi.org/10.1016/S1470-2045(18)30009-3
https://doi.org/10.1200/JCO.2015.64.5788
https://doi.org/10.2217/bmm-2021-0919
https://doi.org/10.1038/modpathol.2011.92
https://doi.org/10.1136/bmj.317.7172.1572
https://doi.org/10.1038/nrc3775
https://doi.org/10.1001/jamaoncol.2015.4482
https://www.ncbi.nlm.nih.gov/pubmed/26720421
https://doi.org/10.1186/cc2955
https://www.ncbi.nlm.nih.gov/pubmed/15469602
https://doi.org/10.1038/sj.bjc.6601118
https://www.ncbi.nlm.nih.gov/pubmed/12865907
https://doi.org/10.3390/medicina62020335

	Introduction 
	Materials and Methods 
	TCGA Data Analysis 
	Statistical Analysis 

	Result 
	Association of CHEK1 Expression with Clinicopathological Features in NSCLC 
	Prognostic Significance of CHEK1 Expression in AD and SCC 

	Discussion 
	Conclusions 
	References

