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STK11 loss and SMARCBI1
deficiency mutation in a
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adjuvant treatment with
pembrolizumab and platinum
doublet: A case report

Jianxin Chen and Junhui Wang*

Department of Radiation Oncology, The Quzhou Affiliated Hospital of Wenzhou Medical University,
Quzhou People’s Hospital, Quzhou, Zhejiang, China

Cancers harboring serine threonine kinase (STK11) alteration or SWI/SNF-related,
matrix-associated, actin-dependent regulator of chromatin, subfamily B, member
1 (SMARCB1) mutation are conventionally considered as treatment-refractory to
immune checkpoint inhibitors or chemotherapy, respectively. However in the
present report, we demonstrated a case of dedifferentiated non-small cell lung
cancer, characterized by STK11 loss (due to promoter loss) mutation co-mutated
with SMARCBL1 deficiency mutation, has achieved significantly partial response to
neo-adjuvant treatment with pembrolizumab and platinum doublet regimen. Our
case highlighted that either STK11 loss, or SMARCB1 deficiency mutation, might not
be used to select patients for PD-(L)1 blockade therapy or chemotherapy,
respectively. SKT11 loss accompanied with SMARCBL1 deficiency mutation may
benefit from immunotherapy combined with chemotherapy.
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Introduction

Serine threonine kinase (STK11, also shown as liver kinase B1, LKB1) is considered as
one of tumor suppressor genes, which encodes for a serine/threonine 11 that activates AMP-
activated protein kinase (AMPK), hence being capable of regulating cell response to DNA
damage, tumor growth, and energy metabolism (1, 2). There have been increasing studies
reported that STK11 alterations be associated with primary resistance to immunotherapy
agents including anti-programmed cell death protein 1 (anti-PD-1) and its ligand (anti-PD-L1)
drugs, which have been emerged as standard first-line treatment with or without cytotoxic
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drugs (in the circumstance of PD-L1 expression > 50%) in non-small
cell lung cancer in absence of targetable mutations (3-8).

SWI/SNF-related, matrix-associated, actin-dependent regulator
of chromatin, subfamily B, member 1 (SMARCBI, also known as
integrase interactor 1, INI1) is also a tumor suppressor gene located in
chromosome 22q11.2, expressed in the nucleus of almost all normal
tissues of the body (9, 10). SMARCBI is considered to be one of the
core subunits of the chromatin remodeling complex SWI/SNF, a
subfamily of ATP-dependent chromatin remodeling complexes
functioned as involving in chromatin remodeling, dynamic
modification of chromatin structure, changing chromatin from
dense to open state, thereby controlling gene expression and
regulating transcription mechanism proteins (11, 12). Mutation of
SMARCBI1 was frequently presented in sinonasal carcinoma,
gastrointestinal cancer, and pancreatic cancer types, however, rarely
reported in lung carcinoma (13, 14). According to the former
literature, cancer patients with pathologic SMARCBI1 mutations
were reported resulting in a worse prognosis independently from
the conventional treatment strategies including chemotherapy,
radiation therapy or surgery (12, 15, 16).

Herein, we reported a rare case of dedifferentiated lung cancer
harboring STK11 loss and SMARCBI1 deficiency, due to p.S67X
mutations, which presented nearly complete response to neo-adjuvant
treatment with pembrolizumab and platinum doublet. Subsequently, he
received radical left upper lobectomy, and still being disease free status.

Case presentation

A 61-year-old Chinese man was admitted to hospital on June 6™,
2022 with chest distress and slight pain on left chest for approximately
three months. He denied smoking or alcohol history, nor any other
medical or family disease history. Chest CT on June 6", 2022 showed
a large space-occupying lesion (size as 8.8 x 5.1 cm) in the superior
lobe of left lung, which was closed to mediastinum, presented as

10.3389/fonc.2023.1088534

obstructive pneumonia, accompanied with vein and artery in left
superior pulmonary involvement (Figure 1A). In addition, chest CT
scan also revealed multiple enlargements of mediastinal lymph nodes
(Figure 1B). Besides, there was no other distant metastatic lesion
detected according to abdomen CT scans and brain MRI findings.
Subsequently, he received CT guided percutaneous lung puncture
biopsy, results of which revealed dedifferentiated carcinoma most
likely originating from lung (Figure 2A) according to the imaging
findings and immunohistochemistry outcomes presented as: TTF-1
(negative), NapsinA (negative), P40 (negative), P63 (negative), CK5/6
(negative), CK(AE1/AE3) (positive), Syn (negative), CgA (negative),
CD56 (negative), INI-1 (negative), Ki-67 50% (positive), programmed
cell death ligand-1 (PD-L1) negative. Furthermore, via next-
generation sequencing (NGS) was performed using tissue sample
(tumor cellularity 25%, including 550 cancer-related genes, BIOMED,
China) showed STK11 loss, due to the loss of promoter (frequency as
30.67%) and SMARCBI deficiency, due to p.S67X*10.74% mutations,
with a tumor mutational burden (TMB) of 6.85 mutations per
megabase, as well as PD-L1 tumor proportion score (22C3) being
less than 1%. Based on those, the patient was diagnosed as
dedifferentiated lung cancer, with vein and artery in left superior
pulmonary involvement, along with metastasis on mediastinal lymph
nodes, which was staged as IIIB (cT4N2MO0, technically unresectable)
according to the criteria of American Joint Committee on Cancer
(AJCC) 8™ edition. After the discussion by multi-disciplinary team
(MDT, including medical oncologist, surgical oncologist, radiation
oncologist, and radiologist), regimen of chemotherapy combined with
anti-PD-1 agent was adopted as palliative or neo-adjuvant treatment,
which depended on the response status during the drug
administration. In addition, maintenance therapy with anti-PD-1
agent should also be taken into consideration after disease control if
necessary. Exactly, combined treatment with chemotherapy and
immunotherapy has already been recommended as standard choice
in advanced NSCLC patients in absence of sensitive targetable
mutations. The patient thereby was started on pembrolizumab (200

FIGURE 1

Variations of the primary lesions in lung by chest CT scans during the treatment (red arrowheads). (A, B), June 6, 2022. (C, D), August 27", 2022.
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FIGURE 2

Histological findings with hematoxylin and eosin-stained biopsy specimen from biopsy on June 6%, 2022 (A, x 200), and surgery on September 6™, 2022

(B, x 400).

mg on day 1, every 21 days), and carboplatin/nab-paclitaxel (nab-
paclitaxel 260 mg/m? on day 1, carboplatin AUC 5 on day 1, every 21
days) as initial treatment. After three cycles’ treatment, restaging
chest CT scans showed significant improvement on the primary
lesion, as well as metastatic mediastinal lymph nodes (Figures 1C,
D). Repeated brain MRI and abdomen CT scans did not suggest any
progression disease on other organs either. Efficacy assessment was
evaluated as partial response (PR) according to the criteria of
Response Evaluation Criteria in Solid Tumors (RECIST) version
1.1. Restaging by the above imaging assessment was resulted in
down-staging as ¢T2N2MO (IIIA). Based on the downstaging
obtained, the patient underwent a radical left upper lobectomy on
September 6", 2022. Pathologic findings from the surgery confirmed
the diagnosis of dedifferentiated lung carcinoma (Figure 2B).
Immunohistochemistry outcomes were similar to the original
biopsy with evidence of immune cell infiltration observed. On
October 4™, 2022, the patient switched to maintenance therapy
with pembrolizumab four weeks after the surgery. The only adverse
event observed during the treatment was neutropenia (grade 2
according to Common Terminology Criteria Adverse Events
version 5.0), which happened after the first cycle exposure of the
combined regimen. At the time of manuscript preparation, the patient
continues to receive mono-therapy of pembrolizumab, and still
maintained an ongoing disease free status.

Discussion

Herein in the present report, we demonstrated a case of
dedifferentiated non-small cell lung cancer, characterized by STK11
loss and SMARCBI deficiency, due to p.S67X mutations, which has
been conventionally considered as treatment-refractory, has achieved
significantly partial response to neo-adjuvant treatment with
pembrolizumab and platinum doublet regimen. To the best of our
knowledge, the present case was the first one to report the co-
alteration of STKI1 loss and SMARCBI deficiency mutation.
Results of the present case highlighted that biomarkers including
loss, or SMARCBI deficiency mutation, might be probably predictive
to response to PD-1 blockade therapy.
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Somatic STK11 mutations were reported presenting in
approximately 30% of non-small cell lung cancer patients, especially
among smokers (17). In addition, STK11 mutation often occurred with
co-mutation with kirsten ratsarcoma viral oncogene homolog (KRAS)
and kelch-like ECH-associated protein 1 (KEAP1), which usually
resulted in even worse prognosis (18, 19). Most recently, a
retrospective study was conducted among USA institutes including the
Dana-Farber Cancer Institute/Massachusetts General Hospital, the
Memorial Sloan Kettering Cancer Center, and the MD Anderson
Cancer Center, to investigate the efficacy prediction role of STK11/
KRAS/KEAPI mutations to immunotherapy efficacy (4). Results of the
observational study showed that STK11 and KEAP1 mutations were
associated with significantly worse PES (STK11 hazard ratio (HR) = 2.04,
P <0.0001; KEAP1 HR = 2.05, P < 0.0001) and OS (STK11 HR = 2.09, P
< 0.0001; KEAP1 HR = 224, P < 0.0001) survival to immunotherapy
among KRAS mutant lung adenocarcinoma (4). Besides, another
retrospective research also drew the similar conclusion. CLICaP was a
retrospective study performed to evaluate a cohort of Hispanic patients
diagnosed with metastatic NSCLC from the US and seven Latin
American countries treated with immune checkpoint inhibitors (ICIs)
alone or in combination as first-line treatment. Results of the study
revealed that OS was significantly shorter for patients carrying STK11
mutations (STK11-mutant 14.2 months versus STK11-wild 27.0 months
(P = 0.0001)) or KEAP1 (KEAPI1-mutant 12.0 months versus KEAP1-
wild 24.4 months (P = 0.005)) mutations (3). Although the potential
mechanism still remained uncovered, STK11 has been proposed to
induce T-cell exhaustion and immune-suppressed or “cold” tumor
microenvironment according to relevant literatures (20). Nevertheless,
there were studies reported that STK11 mutation may be associated with
inferior outcomes by combined platinum-doublet plus immunotherapy
even in high PD-L1 expression and high TMB patients (21, 22). However
in the present case, the mutant type of STK11 was presented as the loss
promoter of STK11 gene, which may lead to the silence expression of
STK11 gene, thereby resulted in function deficiency of tumor suppressor.
The difference of the alteration types might stand as one of potential
reasons for the diverse clinical outcomes. Besides, the missence of
SMARCBI1 p.S67X*10.74% mutation may also contribute to the
favorable outcomes in the present case, prognosis of which was
consistent to a recent study as mentioned before (16).
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SMARCBI-deficient carcinoma is a recently recognized entity in
several organs, especially reported in sinonasal carcinoma (13, 23).
Mutation of SMARCBI deficiency was rarely reported in thoracic
neoplasms. It was not until 2018 that Yoshida et al. reported the first
case of SMARCBI1-deficient pleural squamous cell carcinoma (24). In
that case, patient with SMARCBI1-deficient carcinoma of the pleura
represented primary resistant to cisplatin plus gemcitabine therapy,
thereby progressed rapidly and finally resulted in 10 months OS after
diagnosis (24). Coincidentally, another recent case also reported the
characteristics of poor prognosis and chemotherapy resistance in a
Chinese patient with lung cancer harboring SMARCB1 deficiency, of
which OS presented as 5 months merely (25). However, there were
several studies with limited sample suggested that immunotherapy,
including immune checkpoint inhibitors, may present as a promising
therapeutic strategy for SMARCBI1-deficient tumors, especially in
sarcomas, and sinonasal carcinoma (26, 27). Mechanistically,
SMARCBI1 deficiency favored the de-repression of multiple
endogenous retroviral elements (ERVs), resulting in cytosolic
double-stranded RNA accumulation which activates cytoplasmic
sensors including TLR3 and MDAS5, and thereby cell-autonomous
IFN-o and IFN-A responses (27). In addition, an improved anti-
cancer innate immune response driven by ERVs de-repression has
also been observed in various cancer types (28), and correlated to
response to anti-PD-(L)1 treatment (29). Practically in the present
case, the favorable outcomes of the patient by immunotherapy also
suggested that anti-PD-(L)1 treatment might be potentially effective
in non-small cell lung cancer patients harboring SMARCBI
deficiency. Comparing to the former results by those published
literatures, we speculated that the emerging mutation of STK11 loss
(due to the loss of promoter) may play a role on the different
outcomes between the present case and former studies. The
co-current mutation of STK11 loss and SMARCBI deficiency may
offset the aggressive outcomes by SMARCBI deficiency, hence
resulted in the sensitivity of chemotherapy, as well as anti-PD-1
inhibitors. Even so, further investigation for potential mechanism by
basic experiments should still be needed. In addition, because of the
limited sample size in the present case report, a larger sample size in
real world status should also be necessary to identify the
clinical phenomenon.

Despite numbers of literatures suggesting the biological
plausibility of SKT11 mutation may lead to primary resistant to
anti-PD-(L)1 therapy, the issue is far from settled. An exploratory
analysis from the trial KEYNOTE-042 revealed that pembrolizumab
monotherapy was associated with improved OS when compared with
platinum-doublet regardless of STK11 and KEAP1 mutational status
(30). Just be similar to that, we have reported that SKT11 loss co-
mutation with SMARCBI deficiency mutation may also benefit from
immunotherapy combined with chemotherapy. Recently, an
enhancer of zeste homolog 2 (EZH2) inhibitor tazemetostat, has
been approved by Food and Drug Administration (FDA) for the
treatment of SMARCBI-deficient epithelioid sarcoma, representing
the first molecularly targeted agent for SWI/SNF-deficient
malignancies (31). However, the effectiveness of the target agent on
NSCLC patients has not been established yet, which need further
identification. Therefore, the combined regimen adopted in the
present case might prove some therapeutic thoughts for
clinical physicians.

Frontiers in Oncology

10.3389/fonc.2023.1088534

Conclusion

In the present report, we demonstrated a case of dedifferentiated
non-small cell lung cancer, characterized by STK11 loss and SMARCB1
deficiency mutation that conventionally been considered as treatment-
refractory, has achieved significantly partial response to neo-adjuvant
treatment with pembrolizumab and platinum doublet regimen. Our case
highlighted that either STK11 loss, or SMARCBI deficiency mutation,
might not be used to select patients for PD-(L)1 blockade therapy or
chemotherapy, respectively. In addition, awareness and recognition of the
co-mutations of STK11 loss and SMARCBI deficiency mutation may
help sharpen focus on effective therapeutic development, and expand our
understanding on the potential mechanism, as well as pathological
significance of the rare co-mutations.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and approved by
Ethical Committee of People’s Hospital of Quzhou. The patients/participants
provided their written informed consent to participate in this study.

Author contributions

JC, conceptualization, methodology, software, writing- original draft
preparation, software, and validation. JW, data curation, visualization,
investigation, supervision, writing-reviewing, and editing. All authors
contributed to the article and approved the submitted version.

Funding

The study was supported by Key Science and Technology Project
of Quzhou (2022K48), Instructional Project of Quzhou (2020057),
Instructional Project of Quzhou (2021005), ‘New 115" Talent Project
of Quzhou, and 258 Talent Project of Quzhou.

Acknowledgments
The authors thank the patient for his participation and agreement

to publication of the report. We also thank Dr. Hong Shen for her
agreement to publication of the report.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fonc.2023.1088534
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Chen and Wang

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Schabath MB, Welsh EA, Fulp W], Chen L, Teer JK, Thompson ZJ, et al. Differential
association of STK11 and TP53 with KRAS mutation-associated gene expression,
proliferation and immune surveillance in lung adenocarcinoma. Oncogene (2016)
35:3209-16. doi: 10.1038/0nc.2015.375

2. Granado-Martinez P, Garcia-Ortega S, Gonzalez-Sanchez E, McGrail K, Selgas R,
Grueso J, et al. STK11 (LKB1) missense somatic mutant isoforms promote tumor growth,
motility and inflammation. Commun Biol (2020) 3:366. doi: 10.1038/s42003-020-1092-0

3. Cordeiro de Lima VC, Corassa M, Saldanha E, Freitas H, Arrieta O, Raez L, et al.
STK11 and KEAP1 mutations in non-small cell lung cancer patients: Descriptive analysis
and prognostic value among hispanics (STRIKE registry-CLICaP). Lung Cancer (2022)
170:114-21. doi: 10.1016/j.lungcan.2022.06.010

4. Ricciuti B, Arbour KC, Lin JJ, Vajdi A, Vokes N, Hong L, et al. Diminished efficacy
of programmed death-(Ligand)1l inhibition in STK11- and KEAPl-mutant lung
adenocarcinoma is affected by KRAS mutation status. J Thorac Oncol (2022) 17:399-
410. doi: 10.1016/j.jth0.2021.10.013

5. Rosellini P, Amintas S, Caumont C, Veillon R, Galland-Girodet S, Cuguilliere A,
et al. Clinical impact of STK11 mutation in advanced-stage non-small cell lung cancer.
Eur J Cancer (2022) 172:85-95. doi: 10.1016/j.ejca.2022.05.026

6. Sitthideatphaiboon P, Galan-Cobo A, Negrao MV, Qu X, Poteete A, Zhang F, et al.
STK11/LKB1 mutations in NSCLC are associated with KEAP1/NRF2-dependent
radiotherapy resistance targetable by glutaminase inhibition. Clin Cancer Res (2021)
27:1720-33. doi: 10.1158/1078-0432.CCR-20-2859

7. Shang X, Li Z, Sun J, Zhao C, Lin J, Wang H. Survival analysis for non-squamous
NSCLC patients harbored STK11 or KEAP1 mutation receiving atezolizumab. Lung
Cancer (2021) 154:105-12. doi: 10.1016/j.lungcan.2021.02.010

8. AnJ, Yan M, Yu N, Chennamadhavuni A, Furqgan M, Mott SL, et al. Outcomes of
patients with stage III non-small cell lung cancer (NSCLC) that harbor a STK11 mutation.
Transl Lung Cancer Res (2021) 10:3608-15. doi: 10.21037/tlcr-21-177

9. Agaimy A, Koch M, Lell M, Semrau S, Dudek W, Wachter DL, et al. SMARCBI1
(INI1)-deficient sinonasal basaloid carcinoma: a novel member of the expanding family of
SMARCBI-deficient neoplasms. Am ] Surg Pathol (2014) 38:1274-81. doi: 10.1097/
PAS.0000000000000236

10. Wasserman JK, Dickson BC, Perez-Ordonez B, de Almeida JR, Irish JC, Weinreb I.
INI1 (SMARCBI)-deficient sinonasal carcinoma: A clinicopathologic report of 2 cases.
Head Neck Pathol (2017) 11:256-61. doi: 10.1007/s12105-016-0752-3

11. Lee VH, Tsang RK, Lo AWI, Chan SY, Chung JC, Tong CC, et al. SMARCBI (INI-
1)-Deficient sinonasal carcinoma: A systematic review and pooled analysis of treatment
outcomes. Cancers (Basel) (2022) 14. doi: 10.3390/cancers14133285

12. Rickard JA, Burr ML, Williams B, Murugasu A, Fellowes A, John T, et al.
SMARCBI1/INI1-deficient primary lung carcinoma with hepatic metastasis. Pathology
(2022) 54:817-20. doi: 10.1016/j.pathol.2021.11.010

13. Wang R, Wang L, Fang J, Zhong Q, Hou L, Ma H, et al. Clinical diagnosis and
treatment analyses on SMARCBI (Integrase interactor 1)-deficient sinonasal carcinoma:
Case series with systematic review of the literature. World Neurosurg (2022) 161:¢229-
e43. doi: 10.1016/j.wneu.2022.01.114

14. Ahadi MS, Fuchs TL, Clarkson A, Sheen A, Sioson L, Chou A, et al. Switch/
sucrose-non-fermentable (SWI/SNF) complex (SMARCA4, SMARCA2, INI1/
SMARCBI)-deficient colorectal carcinomas are strongly associated with microsatellite
instability: An incidence study in 4508 colorectal carcinomas. Histopathology (2022)
80:906-21. doi: 10.1111/his.14612

15. Kaur R, Mehta J, Borges AM. Role of SMARCA4 (BRG1) and SMARCBI (INI1) in
dedifferentiated endometrial carcinoma with paradoxical aberrant expression of MMR in
the well-differentiated component: A case report and review of the literature. Int J Surg
Pathol (2021) 29:571-7. doi: 10.1177/1066896920959453

Frontiers in Oncology

05

10.3389/fonc.2023.1088534

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

16. Haberecker M, Buhler MM, Mendieta AP, Guggenberger R, Arnold F, Markert E,
et al. Molecular and immunophenotypic characterization of SMARCBI (INI1) - deficient
intrathoracic neoplasms. Mod Pathol (2022) 35:1860-9. doi: 10.1038/s41379-022-01133-4

17. Facchinetti F, Bluthgen MV, Tergemina-Clain G, Faivre L, Pignon JP, Planchard D,
etal. LKB1/STK11 mutations in non-small cell lung cancer patients: Descriptive analysis and
prognostic value. Lung Cancer (2017) 112:62-8. doi: 10.1016/j.lungcan.2017.08.002

18. Skoulidis F, Goldberg ME, Greenawalt DM, Hellmann MD, Awad MM, Gainor JF,
et al. STK11/LKB1 mutations and PD-1 inhibitor resistance in KRAS-mutant lung
adenocarcinoma. Cancer Discovery (2018) 8:822-35. doi: 10.1158/2159-8290.CD-18-0099

19. Wohlhieter CA, Richards AL, Uddin F, Hulton CH, Quintanal-Villalonga A,
Martin A, et al. Concurrent mutations in STK11 and KEAP1 promote ferroptosis
protection and SCD1 dependence in lung cancer. Cell Rep (2020) 33:108444. doi:
10.1016/j.celrep.2020.108444

20. Koyama S, Akbay EA, Li YY, Herter-Sprie GS, Buczkowski KA, Richards WG, et al.
Adaptive resistance to therapeutic PD-1 blockade is associated with upregulation of
alternative immune checkpoints. Nat Commun (2016) 7:10501. doi: 10.1038/ncomms10501

21. Hasegawa T, Yanagitani N, Ninomiya H, Sakamoto H, Tozuka T, Yoshida H, et al.
Association between the efficacy of pembrolizumab and low STK11/LKB1 expression in
high-PD-L1-expressing non-small-cell lung cancer. In Vivo (2020) 34:2997-3003. doi:
10.21873/invivo.12131

22. Arbour K, Shen R, Plodkowski A, Rizvi H, Ni A, Long N, et al. MA19.09
concurrent mutations in STK11 and KEAPI is associated with resistance to PD-(L)1
blockade in patients with NSCLC despite high TMB. J Thorac Oncol (2018) 13:5424. doi:
10.1016/j.jth0.2018.08.480

23. NgJKM, Chan JYK, Li JJX, Tang K, Yeung DCM, Chan ABW. SMARCBI1 (INI1)-
deficient sinonasal carcinoma with yolk sac differentiation showing Co-loss of SMARCA4
immunostaining - a case report and literature review. Head Neck Pathol (2022) 16:934-41.
doi: 10.1007/s12105-022-01423-y

24. Yoshida K, Fujiwara Y, Goto Y, Kohno T, Yoshida A, Tsuta K, et al. The first case
of SMARCBI (INI1) - deficient squamous cell carcinoma of the pleura: a case report.
BMC Cancer (2018) 18:398. doi: 10.1186/s12885-018-4321-x

25. Zhou YH, Qin S, Yan JX, Ji J, Lan T, Liu Y. INI1 (SMARCBI1) deletion of lung
cancer: report of a case. Zhonghua Bing Li Xue Za Zhi (2022) 51:902-4. doi: 10.3760/
cma.j.cn112151-20220207-00076

26. Yang H, Zhou L, Zhong G, Li X, Wang Y. SMARCBI (INI-1)-Deficient sinonasal
carcinoma: A case report and literature review. Ear Nose Throat ] (2022),
1455613221082622. doi: 10.1177/01455613221082622

27. Ngo C, Postel-Vinay S. Immunotherapy for SMARCBI-deficient sarcomas:
Current evidence and future developments. Biomedicines (2022) 10. doi: 10.3390/
biomedicines10030650

28. Roulois D, Loo Yau H, Singhania R, Wang Y, Danesh A, Shen SY, et al. DNA-
Demethylating agents target colorectal cancer cells by inducing viral mimicry by
endogenous transcripts. Cell (2015) 162:961-73. doi: 10.1016/j.cell.2015.07.056

29. Solovyov A, Vabret N, Arora KS, Snyder A, Funt SA, Bajorin DF, et al. Global cancer
transcriptome quantifies repeat element polarization between immunotherapy responsive
and T cell suppressive classes. Cell Rep (2018) 23:512-21. doi: 10.1016/j.celrep.2018.03.042

30. Cho BC, Lopes G, Kowalski DM, Kasahara K, Wu Y-L, Castro G, et al. Abstract
CT084: Relationship between STK11 and KEAP1 mutational status and efficacy in
KEYNOTE-042: pembrolizumab monotherapy versus platinum-based chemotherapy as
first-line therapy for PD-L1-positive advanced NSCLC. Cancer Res (2020) 80:CT084-CT.
doi: 10.1158/1538-7445.AM2020-CT084

31. Mittal P, Roberts CWM. The SWI/SNF complex in cancer - biology, biomarkers
and therapy. Nat Rev Clin Oncol (2020) 17:435-48. doi: 10.1038/541571-020-0357-3

frontiersin.org


https://doi.org/10.1038/onc.2015.375
https://doi.org/10.1038/s42003-020-1092-0
https://doi.org/10.1016/j.lungcan.2022.06.010
https://doi.org/10.1016/j.jtho.2021.10.013
https://doi.org/10.1016/j.ejca.2022.05.026
https://doi.org/10.1158/1078-0432.CCR-20-2859
https://doi.org/10.1016/j.lungcan.2021.02.010
https://doi.org/10.21037/tlcr-21-177
https://doi.org/10.1097/PAS.0000000000000236
https://doi.org/10.1097/PAS.0000000000000236
https://doi.org/10.1007/s12105-016-0752-3
https://doi.org/10.3390/cancers14133285
https://doi.org/10.1016/j.pathol.2021.11.010
https://doi.org/10.1016/j.wneu.2022.01.114
https://doi.org/10.1111/his.14612
https://doi.org/10.1177/1066896920959453
https://doi.org/10.1038/s41379-022-01133-4
https://doi.org/10.1016/j.lungcan.2017.08.002
https://doi.org/10.1158/2159-8290.CD-18-0099
https://doi.org/10.1016/j.celrep.2020.108444
https://doi.org/10.1038/ncomms10501
https://doi.org/10.21873/invivo.12131
https://doi.org/10.1016/j.jtho.2018.08.480
https://doi.org/10.1007/s12105-022-01423-y
https://doi.org/10.1186/s12885-018-4321-x
https://doi.org/10.3760/cma.j.cn112151-20220207-00076
https://doi.org/10.3760/cma.j.cn112151-20220207-00076
https://doi.org/10.1177/01455613221082622
https://doi.org/10.3390/biomedicines10030650
https://doi.org/10.3390/biomedicines10030650
https://doi.org/10.1016/j.cell.2015.07.056
https://doi.org/10.1016/j.celrep.2018.03.042
https://doi.org/10.1158/1538-7445.AM2020-CT084
https://doi.org/10.1038/s41571-020-0357-3
https://doi.org/10.3389/fonc.2023.1088534
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	STK11 loss and SMARCB1 deficiency mutation in a dedifferentiated lung cancer patient present response to neo-adjuvant treatment with pembrolizumab and platinum doublet: A case report
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


