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Abstract. Pulmonary sarcomatoid carcinomas (PSCs) are
defined as a group of poorly differentiated non-small cell
lung cancers that demonstrate sarcoma-like differentiation.
The mechanism of mesenchymal differentiation in PSC is
epithelial-mesenchymal transition (EMT). The expression of
homeobox protein NANOG (NANOG), which regulates the
pluripotency of embryonic stem cells, is associated with the
EMT process. Therefore, the present study aimed to assess the
expression level of NANOG and the status of the EMT process
in PSC. The data of patients with PSC were retrospectively
reviewed and immunohistochemical analyses were performed
on patient samples to examine the expression of NANOG and
EMT-associated proteins. The comparator group included
randomly selected patients with matched clinicopathological
characteristics who had pulmonary adenocarcinoma (PA).
In the present study, 12 patients with PSC (4 females and
8 males) were enrolled; their median age was 65 years (range,
36-79 years), and the number of patients with stage IB, IIB,
IIIA, IIIB and IV disease were 1, 1, 1, 1 and 8, respectively.
The immunoreactive score (IRS) for E-cadherin was signifi-
cantly lower in the PSC group compared with the PA group
(P<0.0001), whereas the IRS for vimentin was significantly
higher in the PSC group compared with the PA group
(P<0.0001). However, the IRS for NANOG was significantly
decreased in the PSC group compared with the PA group
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(P<0.0001), which suggests that NANOG does not serve an
essential role in EMT in PSC. In addition, the overall survival
of patients with PSC was significantly lower compared
with that of patients with PA (median survival time, 7.0 vs.
35.6 months, respectively; P=0.0256). However, no significant
difference was observed in the OS of patients who expressed
low compared with high levels of NANOG (P=0.4416). In
conclusion, it was clearly demonstrated that cytoplasmic
NANOG expression was significantly lower in PSC compared
with PA, and that the EMT process in PSC was accelerated,
compared with that in PA.

Introduction

Pulmonary sarcomatoid carcinoma (PSC) is a unique disease
that is defined as a group of poorly differentiated non-small
cell lung cancers (NSCLCs) that demonstrate sarcoma-like
differentiation (1,2). At present, five histological subgroups of
PSC are defined: Pleomorphic carcinoma, spindle cell carci-
noma, giant cell carcinoma, carcinosarcoma and pulmonary
blastoma. Molecular biological analyses have suggested that
the epithelial and mesenchymal components in PSC arise from
an identical epithelial parental tumour cell (3-5). Addition-
ally, the mechanism underlying mesenchymal differentiation
in PSC is widely accepted to be epithelial-mesenchymal
transition (EMT) (6-8). However, the association between
the pathophysiology of PSC and the EMT process remains
uncharacterised.

EMT was originally defined as a process of cellular
remodelling that occurs during normal embryogenesis (9).
EMT-accelerated epithelial cells lose adhesion ability, change
polarity, modulate cytoskeletal constitution and switch
expression from keratin-type to vimentin-type intermediate
filaments (10,11). Additionally, EMT-accelerated tumour cells
lose their epithelial characteristics and acquire mesenchymal
characteristics, which lead to aggressive invasion and metas-
tasis (12,13). A reduction in E-cadherin expression and an
increase in vimentin expression are considered to be impor-
tant hallmarks of EMT (14,15). Zinc finger protein SNAIL
(Snail)-family proteins (Snail-1/Snail-2) are recognised as
major transcriptional repressors of the E-cadherin gene (16,17),
and in a number of malignant tumours, elevated expression of
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Snail-1/Snail-2 is associated with poor patient prognosis and
resistance to antitumour chemotherapy (18-20).

Another key transcriptional regulator is homeobox protein
NANOG (NANOG), which was originally identified as a
master regulator for the maintenance of pluripotency and
self-renewal capacity in embryonic stem cells (21,22). The
name of this molecule is derived from “Tir na nOg” ‘Land
of the young’ in Irish mythology. Previously, augmentation
of NANOG expression was revealed to participate in the
tumourigenesis and the self-renewal of cancer stem cells (23).
Furthermore, an increase in NANOG expression has been
illustrated to be associated with the EMT process in lung
cancer (24,25). Consequently, the expression of the NANOG
gene in PSC may be higher compared with that in pulmonary
epithelial tumours, as the EMT process in PSC is enhanced
compared with that in other histological subtypes of lung
cancer. However, to the best of our knowledge, no previous
studies have estimated the expression level of NANOG in
PSC.

In the present study, patients with PSC were retrospec-
tively reviewed, and immunohistochemical (IHC) analyses
were performed to examine the expression of NANOG and
EMT-associated proteins from histological specimens
obtained from the patients. The clinicopathological character-
istics of the patients with PSC were compared with those of
randomly selected, sex-, age-, performance status- and clinical
stage-matched patients with pulmonary adenocarcinoma (PA)
as the comparator group. Notably, the results revealed that
NANOG expression in the patients with PSC was significantly
lower compared with that in patients with PA.

Patients and methods

Data collection. The medical records of all patients in
whom NSCLC had been histologically diagnosed between
December 2006 and December 2010 at Kansai Medical
University Takii Hospital (Moriguchi, Japan) and Hirakata
Hospital (Hirakata, Japan) were retrospectively reviewed. All
patients provided informed consent prior to acquisition of
the histological samples. Histological diagnoses were made
according to the 2004 World Health Organization/Interna-
tional Association for the Study of Lung Cancer histological
Classification of Lung and Pleural Tumors (2). Patients were
included in the present study if the diagnosis made was PSC.
The clinical disease stage was assigned according to the seventh
edition of the Tumor-Node-Metastasis Classification for Lung
Cancer (26). Data on sex, age, smoking history, clinical stage,
histological typing of cancer, Eastern Cooperative Oncology
Group (ECOG) performance status (PS) and overall survival
(OS) were obtained retrospectively from the medical records
of the patients (27). Patients whose histological samples were
not adequate for additional analyses were excluded. The age-,
sex-, ECOG PS- and clinical stage-matched comparator group
comprised of randomly selected patients for whom PA had
been diagnosed at the Takii and Hirakata Hospitals of Kansai
Medical University (Moriguchi, Japan) during the aforemen-
tioned period. The case-control ratio was 1:1. Patients from
whom inadequate amounts of histological samples were
obtained were excluded from the comparator group. The present
study was performed in accordance with the Declaration of
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Helsinki and was approved by the Ethics Review Board of
Kansai Medical University (institutional ID no. 1203; Univer-
sity Hospital Medical Information Network-Clinical Trials
Registry no. UMINO00008737).

IHC. THC was used to estimate the expression level of a
number of EMT-associated molecules, including NANOG,
in each tumour. The 7-pym-thick sections obtained from
formalin-fixed and paraffin-embedded tissues were deparaf-
finised in xylene and rehydrated in a graded series of alcohol
to water. Antigen retrieval was performed using 10 mM citrate
buffer (pH 6.0) at 121°C for 15 min. Sections were washed
in Tris-buffered saline. Antigen retrieval was not performed
when examining the expression of E-cadherin and vimentin.
Sections were blocked with 3% H,0O, at room temperature
for 10 min and then incubated for 1 h at room temperature
with the antibodies against E-cadherin or vimentin, and at 4°C
overnight for antibodies against other proteins. The primary
antibodies and experimental conditions used are detailed in
Table I. The sections were subsequently incubated with the
ChemMate EnVision™/horseradish peroxidase kit (K5027;
Dako; Agilent Technologies, Inc., Santa Clara, CA, USA) for
45 min at room temperature according to the manufacturer's
protocol. Staining was visualised by adding 3,3'-diaminoben-
zidine (K5007; Dako; Agilent Technologies, Inc.) for 10 min
at room temperature. Sections were counterstained with
haematoxylin for 1 min and then dehydrated with a series of
alcohols and xylene. Observation was then performed with
light microscopy.

Evaluation of IHC results. The results of the IHC analysis were
assessed using a semi-quantitative scoring method in which
the immunoreactive score (IRS) was obtained, as described
previously (28). Briefly, the proportions of positively stained
and intensely stained cells were determined and then staining
intensity was graded as: 0, negative; 1, weak; 2, moderate
or 3 strong. The percentage of positively stained cells was
scored as: 0, negative; 1, <25%; 2, >25-<50%; 3, >50-<75%
or 4,>75%. These two scores were multiplied to calculate the
IRS, which ranged from 0-12 as follows: 0-3, low expression
or 4-12, high expression. The levels of membrane staining
for E-cadherin, nuclear staining for Snail-1/Snail-2 and the
staining for phosphorylated p38 mitogen-activated protein
kinase (p-p38 MAPK) were estimated. To estimate the expres-
sion of vimentin and NANOG, their cytoplasmic staining was
evaluated.

Statistical analysis. Non-normally distributed data are
presented as the median and interquartile range. The
Shapiro-Wilk test was used to assess the distribution
conformity of the examined parameters featuring a normal
distribution. The statistical significance of differences between
groups were determined using the ¥* or Mann-Whitney U test.
OS was defined as the time from initial diagnosis to the time of
mortality from any cause or the last date of follow-up. Univar-
iate analyses of OS were performed using the Kaplan-Meier
estimator with the log-rank test. The 95% confidence interval
(CI) for the survival rate was calculated using Greenwood's
method (29). To calculate the 95% CI of the median survival
time (MST), the Brookmeyer and Crowley method (30) was



ONCOLOGY LETTERS 13: 3695-3702, 2017

3697

Table I. Primary antibodies and conditions used for immunohistochemistry.

Dilution, incubation

Antibody Cat. no. Clone Company Species/clonality duration and temperature
E-cadherin 999 42E Cell Signaling® Rabbit/MC 1:200, 1 h at RT
Vimentin 413541 SP20 Nichirei® Rabbit/MC 1:200, 1 h at RT
Snail-1/Snail-2 ab63371 N/A Abcam® Rabbit/PC 1:200, O/N at 4°C
p-P38 MAPK 4631 12F8 Cell Signaling® Rabbit/MC 1:50,0/N at 4°C
NANOG 79923 D73G4 Cell Signaling® Rabbit/MC 1:800 O/N at 4°C

*Cell Signaling Technology, Inc., Danvers, MA, USA,; "Nichirei Biosciences, Inc., Tokyo, Japan; “Abcam, Cambridge, UK. MC, monoclonal;
PC, polyclonal; RT, room temperature; O/N, overnight; p-p38 MAPK, phosphorylated p38 mitogen activated protein kinase; Snail; zinc finger

protein SNAIL; NANOG, homeobox protein NANOG.

used. All statistical analyses were conducted using JMP soft-
ware for Windows (version 9.0.2; SAS Institute Inc., Cary, NC,
USA). All statistical tests were two-tailed, and P<0.05 was
considered to indicate a statistically significant difference.

Results

Patient clinicopathological characteristics. Between
December 2006 and December 2010, histological diagnoses
were performed on 996 patients, and PSC and PA were
diagnosed in 14 patients (1.4%) and 612 patients (61.4%),
respectively. In the present study, 12 patients with PSC for
whom adequate amounts of histological specimens were avail-
able were enrolled. The clinicopathological characteristics of
these 12 patients are summarised in Table II. All patients were
Asian, the median age was 65 years (range, 36-79 years), and
included 4 females and 8 males. A total of 7 patients had a
history of smoking, while the remaining 5 had never smoked.
The numbers of patients with pleomorphic carcinoma, spindle
cell carcinoma and pulmonary blastoma were 10, 1 and 1,
respectively. The present study did not include patients with
other histological subtypes of PSC, including giant cell carci-
noma and carcinosarcoma. The ECOG PS was 0-1 in 8 patients
and 2-4 in 4 patients. The numbers of patients with stage IB, IIB,
IIIA, IIIB and IV disease were 1, 1, 1, 1 and 8, respectively. A
total of 8 patients had received initial systemic chemotherapy,
whereas 3 patients had undergone a surgical resection with
curative intention. Only 1 patient had received supportive care
alone.

To evaluate the clinicopathological characteristics of
the patients with PSC, a comparator group of 12 age-,
sex-, ECOG PS- and disease stage-matched patients were
randomly selected from among the patients with PA. Table II
summarises the data obtained for the two groups. Age, sex and
smoking history did not differ significantly between the two
groups. 9 of the 12 patients with PA and 3 of the 12 patients
with PSC were examined for epidermal growth factor receptor
(EGFR)-activating mutations. EGFR-activating mutations
were detected in 5 of the 9 tested patients with PA, whereas no
activating mutation was found in the 3 patients with PSC that
were tested. Consequently, EGFR-tyrosine kinase inhibitors
were used to treat the 5 detected patients with PA, and none of
the patients with PSC.

Comparison of the expression of EMT-associated proteins
between patients with PSC and patients with PA. IHC
analyses were performed to examine the expression of various
EMT-associated proteins and NANOG in the histological
specimens acquired from the patients in the two groups.
Figs. 1 and 2 present representative IHC data obtained for
these proteins. Whereas E-cadherin exhibited a membranous
pattern of distribution (Fig. 1A and 1B), vimentin was detected
in the cytoplasm (Fig. 1C and D). Conversely, Snail-1/Snail-2
(Fig.2A and B) and p-p38 MAPK (Fig.2C and D) were observed
primarily in nucleus, which is in agreement with previous
reports (31,32), whereas NANOG was detected primarily in
the cytoplasm in PSC and PA samples (Fig. 2E and F). The
THC results were evaluated using a semi-quantitative method
using the calculation of IRS and Table III summarises these
results. The IRS of E-cadherin was significantly lower in the
PSC group compared with the PA group (P<0.0001), whereas
the IRS of vimentin was significantly higher in the PSC
group compared with the PA group (P<0.0001). These results
suggest that the EMT process is accelerated in PSC compared
with PA. However, the IRS of Snail-1/Snail-2 did not differ
significantly between the two groups (P=0.0715) and nor did
that of p-p38 MAPK (P=0.3434). Finally, the IRS of NANOG
was significantly decreased in the PSC group compared with
the PA group (P<0.0001). These results indicate that NANOG
does not serve an essential role in the EMT process in PSC.

Univariate analyses of OS. A series of survival analyses were
conducted on the 24 enrolled patients on April 30th 2015, by
which 21 patients had succumbed due to PSC or other causes,
2 had been lost to follow-up and 1 remained alive. Consequently,
the censoring rate was estimated to be 12.5%. The MSTs were
7.0 months (95% CI, 3.2-13.3) and 35.6 months (95% CI,
4.9-48.5) for patients with PSC and PA, respectively (Fig. 3A).
The 1-year survival rates were 41.7% (95% CI, 13.8-69.6) and
75.0% (95% CI, 50.5-99.5) for patients with PSC and PA,
respectively (Fig. 3A). Univariate analyses revealed that OS
was significantly decreased in patients with PSC (P=0.0256
vs. PA), in patients with a poor ECOG PS (P=0.0063; 0-1
vs. 2-4) and in patients with clinical stage IIIB or IV disease
(P=0.0080 vs. TA-IITA) (Table 1V). However, sex (P=0.4637,
male vs. female), patient age (P=0.6989; <75 vs. =75 years) and
smoking history (P=0.1319; never vs. past/current) were not
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Table II. Patient clinicopathological characteristics.

Clinicopathological
characteristic PSC (n=12) PA(n=112)  P-value
Median age, years 65 (36-79) 69.5 (60-83) 0.1559
(range)
Sex (male/female) 8/4 8/4 1.000
ECOG PS (0-1/2-4) 8/4 8/4 1.000
Smoking history 1.000
Never 5 5
Past/Current 7 7
Clinical stage 1.000
TIA-IITA 3 3
IIB-IV 9
Initial treatment 0.5890
Surgery 3 3
Chemotherapy 8 9
Radiotherapy 0 0
Supportive care 1 0
EGFR mutation 0.0061
Exon 19 deletion 0/3 5/9

PSC, pulmonary sarcomatoid carcinoma; PA, pulmonary adenocarci-
noma; ECOG PS, Eastern Cooperative Oncology Group Performance
Status; EGFR, epidermal growth factor receptor.

Table III. Results of immunohistochemical analysis.

Protein PSC (n=12) PA(n=12)  P-value
E-cadherin 1.0 (0-3.3) 12.0 (9.0-12.0) <0.0001
Vimentin 120 (120-120)  1.0(1.0-1.0)  <0.0001
Snail-1/Snail-2 6.0 (2.0-8.8)  10.5(6.0-12.0) 0.0715
p-p38 MAPK  1.5(1.0-2.8) 20(1.0-55) 03434
NANOG 34(27-40)  11.5(8.0-120) 0.0001

Data are presented as the median and interquartile range. PSC, pulmo-
nary sarcomatoid carcinoma; PA, pulmonary adenocarcinoma; p-p38
MAPK, phosphorylated p38 mitogen-activated protein kinase; Snail;
zinc finger protein SNAI; NANOG, homeobox protein NANOG.

significantly associated with OS (Table IV). The contribution
of the IRS of NANOG to OS was also analysed. The MSTs
were 12.6 months (95% CI: 3.2-14.5) and 26.6 months (95%
CI: 6.3- 38.7) for patients who expressed NANOG protein at
low and high levels, respectively (Fig. 3B). Univariate analysis
revealed no significant difference between the two groups
(P=0.4416; Table 1V). In addition, the contribution to OS of
the IRS of the four other proteins examined was investigated.
This identified that only a low-level expression of vimentin
was a favourable factor for OS (P=0.0348 vs. high expression);
the expression levels of E-cadherin (P=0.2166; low vs. high
expression), Snail-1/Snail-2 (P=0.7065; low vs. high expres-
sion) and p-p38 MAPK (P=0.7400; low vs. high expression)
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did not demonstrate a statistically significant effect on OS
(Table IV).

Discussion

NANOG expression has been widely examined in tumour
tissues obtained from patients with lung cancer (33,34), and
the results have revealed that NANOG expression does not
differ substantially between the histological subtypes of lung
cancer, including adenocarcinoma, squamous cell carcinoma,
large cell carcinoma, bronchoalveolar carcinoma and small
cell carcinoma. However, to the best of our knowledge, this is
the first report describing the expression of NANOG in PSC.

The correlation between NANOG expression and the
EMT process has been discussed extensively. Meng et al (28)
revealed that NANOG protein expression was induced in
response to tumour growth factor (TGF)-f stimulation of
a colorectal cancer cell line in a Snail-dependent manner.
Chiou et al (23) demonstrated that the co-expression
of NANOG and octamer-binding transcription factor 4
promoted EMT, indicated by a reduction in E-cadherin
expression and an increase in vimentin expression, in the
pulmonary adenocarcinoma A549 cell line. Additionally,
Luo et al (35) demonstrated that the expression of NANOG
was positively correlated with that of Snail, but negatively
correlated with that of E-cadherin in nasopharyngeal
carcinoma. The results of the present study indicate that the
EMT process in PSC is accelerated compared with that in
PA. However, the current results also revealed that NANOG
expression in PSC was significantly lower compared with
that in PA. In addition, no statistically significant difference
was observed between the two groups in terms of the expres-
sion of Snail-1/Snail-2 and p-p38 MAPK, which are major
signal transducing molecules in EMT. A previous study
provides one possible explanation for the reduced expression
of NANOG observed in PSC: Chen et al (36) assessed the
expression of NANOG in primary tumours at the frontline
between tumour and normal tissue, and in malignant pleural
effusions of PA, demonstrating that a situation-dependent
up-regulation of the NANOG gene occurred at the front-
line of tumour progression compared with quiescent areas.
According to the hypothesis of Chen ef al (36), quiescent
tumour cells obtained from PSC may express only small
amounts of NANOG. Thus, in the present study, transient
NANOG expression in PSC may not have been detected with
the THC method. However, quiescent and NANOG-negative
tumour cells constitutively demonstrated mesenchymal char-
acteristics, indicating an acceleration of the EMT process.
These discrepancies suggest that NANOG does not serve an
essential role in PSC EMT. Numerous signalling pathways
are known to promote EMT, including the mothers against
decapentaplegic homolog-dependent/independent TGF-f3,
phosphoinositide 3-kinase/protein kinase B, Wnt/glycogen
synthase kinase 33 and the extracellular signal-regulated
kinase/p38 MAPK signalling pathways (37-41). One or more
of these signalling pathways may be involved in the EMT
process in PSC, rather than NANOG.

NANOG contains conserved homeodomain motifs,
which indicates that the protein functions as a transcription
factor (21). To facilitate the transcription of a target gene, a
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Figure 1. Representative IHC staining for E-cadherin and vimentin. IHC analysis for E-cadherin demonstrated (A) negative staining in the pleomorphic
carcinoma subtype of PSC and (B) strongly positive membranous staining in PA. Conversely, IHC staining for vimentin was (C) strongly positive in the cyto-
plasm in the pleomorphic carcinoma subtype of PSC and (D) negative in PA. Magnification, x400. IHC, immunohistochemical; PSC, pulmonary sarcomatoid
carcinoma; PA, pulmonary adenocarcinoma.
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Figure 2. Representative IHC staining for Snail-1/Snail-2, p-P38 MAPK and NANOG. There was positive nuclear IHC staining for Snail-1/Snail-2 in (A) the
spindle cell carcinoma subtype of PSC and (B) PA. In addition, no notable difference was observed in the nuclear staining for p-P38 MAPK between (C) the
pleomorphic carcinoma subtype of PSC and (D) PA. Cytoplasmic IHC staining was detected for NANOG, which was weak in (E) the pleomorphic carcinoma
subtype of PSC and (F) moderate in PA. Magnification, x400. IHC, immunohistochemical; Snail, zinc finger protein SNAI; p-p38 MAPK, phosphorylated p38
mitogen-activated protein kinase; PSC, pulmonary sarcomatoid carcinoma; PA, pulmonary adenocarcinoma.
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Table I'V. Results of univariate analysis of overall survival.

Median survival

Variable time (months) P-value
Histology: PSC vs. PA 70 vs.35.6 0.0256
ECOG PS: 0-1 vs. 2-4 26.6 vs. 6.1 0.0063
Sex: male vs. female 13.1vs.13.6 0.4637
Age: <75 vs. =75 13.1vs.21.5 0.6989
Smoking status: never vs. 10.0 vs.20.0 0.1319
past/current

Clinical stage: IA-IIIA vs. 59.8 vs. 10.0 0.0080
MIB-1V

E-cadherin: low vs. high 12.6 vs. 304 0.2166
Vimentin: low vs. high 38.7vs.73 0.0348
Snail-1/Snail-2: low vs. high 6.6 vs. 133 0.7065
p-p38 MAPK: low vs. high 13.0vs. 133 0.7400
NANOG: low vs. high 12.6 vs.26.6 04416

PSC, pulmonary sarcomatoid carcinoma; PA, pulmonary adenocarci-
noma; ECOG PS, Eastern Cooperative Oncology Group Performance
Status; p-p38 MAPK, phosphorylated p38 mitogen activated protein
kinase; Snail, zinc finger protein SNAI; NANOG, homeobox protein
NANOG.

transcription factor must localise in the nucleus and bind to
the promoter region of the target gene in vivo. The NANOG
gene product contains a nuclear localisation signal and a
nuclear export signal (42,43), suggesting that a molecular
shuttling of NANOG between the intra-nuclear space and
the cytoplasmic space occurs. The subcellular localisation
of NANOG various types of human malignant tumours has
been demonstrated, and, notably, the following three indepen-
dent types of NANOG localisation have been described: In
the nucleus, as illustrated in germ cell tumours (44); in the
nucleus and the cytoplasm, as identified in prostate and breast
cancer (44,45) and primarily in the cytoplasm, as demon-
strated in colorectal and ovarian cancer (28,46). However,
the subcellular localisation of NANOG in lung cancer
remains debatable (23,25,33,34). The results of the present
study demonstrated that NANOG was localised primarily
in the cytoplasm in PSC and PA, with a small proportion
of nuclear staining. Gu et al (47) suggested a possible role
for cytoplasmic NANOG by demonstrating that cytoplasmic
NANOG-positive tumour stromal cells promoted the prolif-
eration and tumourigenesis of human cervical cancer cells.
Cytoplasmic NANOG was previously identified to be an
independent unfavourable prognostic factor for OS in patients
with colorectal cancer (28). A previous study also revealed the
unfavourable prognostic effects of the overexpression of cyto-
plasmic NANOG in patients with lung cancer (33). However,
the results of the present study did not reveal a statistically
significant unfavourable effect of cytoplasmic NANOG on the
survival of the patients examined. One possible explanation
for this discrepancy is that an unfavourable survival effect
of mesenchymal differentiation through EMT overcomes the
effect of NANOG overexpression in lung cancer.

TAMAKI et al: PULMONARY SARCOMATOID CARCINOMA AND NANOG

A
1.0 1 n_MST 95% Cl
== PA 12 356 4.9-485
® 08 - — PSC 12 7.0 32-13.3
= log-rank P = 0.0256
2
£ 06
(]
2
T 0.4 1
3
E
3
O 0.2 1
0.0 ¥ T d T Y T T T T T T 1
0 10 20 30 40 50 60
Overall survival (months)
B
1.0 1 n_MST 95%Cl
== |ow Nanog 7 126 3.2-145
. = high Nanog 17 26.6 6.3-38.7
= log-rank P = 0.4416
2
£ 06
a .
@
2
£ 0.4 -
3
E
3
3024 ]
0.0 +—>—m—mr—m—m———F—"—"F—"—7—

0 10 20 30 40 50 60
Overall survival (months)

Figure 3. Kaplan-Meier curves for the overall survival of patients in the
present study. (A) Kaplan-Meier curves for the OS of patients according to
the type of lung cancer (PA or PSC). The MSTs determined for the patients
with PSC and PA were 7.0 and 35.6 months, respectively (log-rank test,
P=0.0256). (B) Kaplan-Meier curves for OS of patients, presented according
to the expression level of NANOG (low or high). The MSTs calculated for
the patients who expressed NANOG at low and high levels were 12.6 and
26.6 months, respectively (log-rank test, P=0.4416). OS, overall survival;
PSC, pulmonary sarcomatoid carcinoma; PA, pulmonary adenocarcinoma;
MSTs, median survival times; CI, confidence interval, NANOG, homeobox
protein NANOG.

In conclusion, despite the small sample size used in the
present study, the data clearly demonstrated that cytoplasmic
NANOG expression was significantly lower in PSC compared
with PA, and that the EMT process in PSC was accelerated
compared with that in PA. Further investigations are warranted
to clarify the biological role of NANOG in lung cancer.
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