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Abstract: DNA damage-induced apoptosis suppressor (DDIAS), also called hNoxin or C11 or f82, is an anti-apoptotic
protein in response to stress. The clinicopathological significance of DDIAS in non-small cell lung cancer patients
is largely unknown until now. The purpose of our study is to analyze the clinicopathological association of DDIAS in
NSCLC patients. We found that the positive ratio of DDIAS was significantly higher than that in the corresponding
non-cancerous lung tissues (P<0.001). Positive DDIAS expression correlated with larger tumor size and positive
regional lymph node metastasis (P=0.048 and P=0.018, respectively). Online Kaplan-Meier Plotter tool analysis
results and survival analysis results of our cohort revealed that both DDIAS gene level (P=0.0048) and protein level
(P<0.001) were associated with adverse outcome in NSCLC patients for overall survival, as well as in multiple sub-
groups divided by different clinicopathological features. Subsequent univariate and multivariate analysis suggested
that only positive DDIAS was an independent prognostic factor for overall survival (P=0.018). In NSCLC cell lines,
overexpression of DDIAS enhanced the ability of invasion and proliferation, whereas depleting DDIAS depressed
the ability of invasion and proliferation. In conclusion, our results suggest that positive DDIAS expression may be a
potent prognostic factor in NSCLC patients. DDIAS promotes proliferation and invasion in NSCLC cells and correlates
with progression of NSCLC patients.
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Introduction

Lung cancer is the leading cause of cancer
death worldwide because of the poor prognosis
and limited treatment options [1-3]. To identify
useful factors for risk stratification and treat-
ment decisions is of great importance [4, 5].

DNA damage-induced apoptosis suppressor
(DDIAS), also called hNoxin or C11 or f82, is an
anti-apoptotic protein in response to a wide
range of stress signals, such as y- and UV irra-
diation, hydrogen peroxide, adriamycin and cy-
tokines [6-9]. In NIH 3T3 cells, endogenous
DDIAS was localized predominantly in the cy-
toplasm and translocated into nucleus in re-
sponse to stress [6]. In the previous reports,
DDIAS was found overexpressed in colorectal

and lung cancer cells [7]. Moreover, the levels
of DDIAS expression were correlated with clini-
cal progression in human hepatocellular carci-
noma [10]. However, the clinicopathological si-
gnificance of DDIAS, especially in lung cancer
patients with no exposure to any stresses, is
largely unknown to date.

The purpose of our study was to analyze the
clinicopathological association of DDIAS in no-
n-small cell lung cancer (NSCLC) patients. To do
this, we first assessed the prognostic value of
DDIAS using free online survival analysis soft-
ware (KM Plotter Online Tool; http://www.km-
plot.com). We second used immunohistochem-
istry (IHC) to evaluate the expression of DDI-
AS in clinical tissue samples of 109 NSCLC
patients and 38 corresponding non-cancerous
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lung tissues. We next analyzed the protein level
and subcellular distribution of DDIAS in multi-
ple common NSCLC cell lines using western
blot (WB) and immunofluorescence (IF). Finally,
we identified the impact of DDIAS on invasion
and proliferation after DDIAS plasmid/siRNA
transfection using matrigel invasion assay, MTT
assay, and colony formation assay.

Materials and methods
Patients and specimens

This study was conducted with the approval of
the local institutional review board at the China
Medical University. Written consent was given
by the participants for their information to be
stored in the hospital database for their speci-
mens to be used in this study. All clinical in-
vestigation has been conducted according to
the principles expressed in the Declaration of
Helsinki. Tissue samples were obtained from
109 patients (68 males and 41 females) who
underwent complete surgical excision at the
First Affiliated Hospital of China Medical Uni-
versity between 2010 and 2012 with a diagno-
sis of lung squamous cell carcinoma or lung
adenocarcinoma, 38 of 109 cases had corre-
sponding non-cancerous lung tissues. No neo-
adjuvant radiotherapy or chemotherapy was
done before surgery. Of the 109 patients, 33
(30.3%) were treated with platinum-based adju-
vant chemotherapy, 8 (7.3%) underwent plati-
num-based adjuvant chemoradiotherapy, and
the other 68 patients were treated outside, we
did not have information about treatment. The
survival of each patient was defined as the time
from the day of surgery to the end of follow-up
or the day of death. Histological diagnosis and
grading were evaluated according to the 2015
World Health Organization (WHO) classification
of tumors of the lung [11]. All 109 specimens
were for histological subtype, differentiation,
and tumor stage. Tumor staging was performed
according to the seventh edition of the Union
of International Cancer Control (UICC) TNM
Staging System for Lung Cancer [12]. The me-
dian age in 109 patients was 60 years old
(range from 29 years old to 79 years old). Of
the 109 patients, 49 patients were equal to
or older than 60 years old, 60 patients were
younger than 60 years old. The tumor sizes
were larger than 3 cm in 64 patients and 45
were equal to or smaller than 3 cm. The tumors
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included 83 stages I-Il cases and 26 stage Il
cases. Lymph node metastases were present-
ed in 48 of the 109 cases. A total of 38 tumors
were well differentiated, while 71 were classi-
fied as moderately or poorly differentiated. The
samples included 47 squamous cell lung carci-
nomas and 62 lung adenocarcinomas, respec-
tively. Seventy-seven patients have history of
smoking and 33 patients have no history of
smoking.

Online analysis of overall survival in NSCLC
patients

To evaluate the relationship between the pres-
ence of DDIAS and patient clinical outcome, we
used the KM Plotter Online Tool (http://www.
kmplot.com) in NSCLC patients. This is a public
database containing information on gene ex-
pression from 1926 patients that permit to in-
vestigate the association of genes with overall
survival (OS). The clinical features of all speci-
mens were described in a previous report [13].

Immunohistochemistry

Samples were fixed in 10% neutral formalin,
embedded in paraffin, and sliced into 4-um
thick sections. Immunostaining was performed
by the streptavidin-peroxidase method. The se-
ctions were incubated with a polyclonal rabbit
anti-DDIAS antibody (1:100; Sigma; Sigma, St.
Louis, MO, USA) at 4°C overnight, followed by
biotinylated goat anti-rabbit IgG secondary an-
tibody. After washing, the sections were incu-
bated with horseradish peroxidase-conjugated
streptavidin-biotin (Ultrasensitive; MaiXin, Fu-
zhou, China) and developed using 3, 3-diamino-
benzidine tetra-hydrochloride (MaiXin). Finally,
samples were lightly counterstained with he-
matoxylin, dehydrated in alcohol, and mounted.
Two investigators blinded to the clinical data
semi-quantitatively scored the slides by evalu-
ating the staining intensity and percentage of
stained cells in representative areas. The stain-
ing intensity was scored as O (nho signal), 1
(weak), 2 (moderate), or 3 (high). The percent-
age of cells stained was scored as 1 (1-25%), 2
(26-50%), 3 (51-75%), or 4 (76-100%). A final
score of 0-12 was obtained by multiplying the
intensity and percentage scores. Tumors were
seen as positive DDIAS expression with a score
>4, Tumor samples with scores between 1 and
4 were categorized as showing weak expres-
sion, whereas those with scores of O were con-
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Figure 1. DDIAS genes associated with worse out-
come in NSCLC patients for OS. Results of online
software survival prediction (KM Plotter). The surviv-
al time of patients with positive DDIAS mRNA expres-
sion was significantly shorter than those with nega-
tive DDIAS mRNA expression.

sidered to have no expression; both weak
expression and no expression were defined as
negative DDIAS expression.

Cell culture

The HBE cell line was obtained from the
American Type Culture Collection (ATCC; Ma-
nassas, VA, USA). The A549, H1299, H460,
H292, H661, SK-MES-1, Calu-1 and LH7 cell
lines were obtained from the Shanghai Cell
Bank (Shanghai, China). The LK2 cell line was a
gift from Dr. Hiroshi Kijima (Department of
Pathology and Bioscience, Hirosaki University
Graduate School of Medicine, Hirosaki, Japan).
All cells were cultured in RPMI 1640 (Invitro-
gen, Carlsbad, CA, USA) supplemented with
10% fetal bovine serum (Invitrogen), 100 1U/ml
penicillin (Sigma), and 100 pg/ml streptomycin
(Sigma), and passaged every other day using
0.25% trypsin (Invitrogen).

Western blot

Total protein was extracted by using a lysis buf-
fer (Pierce, Rockford, IL, USA) and quantified
with the Bradford method. Fifty ug of the total
protein samples were separated by 10% SDS-
PAGE and transferred onto polyvinylidene fluo-
ride membranes (PVDF; Millipore, Billerica, MA,
USA). Membranes were incubated overnight at
4°C with the following primary antibodies:
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DDIAS (1:100, HPA0O38541, Sigma, St. Louis,
MO, USA), GAPDH (1:5000, Sigma, St. Louis,
MO, USA), Myc-tag (1:1000; Cell Signaling
Technology, Danvers, MA, USA). Membranes
were washed and subsequently incubated with
peroxidase-conjugated anti-mouse or anti-rab-
bit IgG (Santa Cruz Biotechnology) at 37°C for
2 hours. Bound proteins were visualized using
electrochemiluminescence (Pierce, Rockford,
IL, USA) and detected with a bio-imaging sys-
tem (DNR Bio-Imaging Systems, Jerusalem,
Israel).

Immunofluorescent staining

The cells were fixed with 4% paraformaldehyde,
blocked with 1% BSA (bovine serum albumin)
and then incubated with the DDIAS (1:100,
HPA038541, Sigma, St. Louis, MO, USA) over-
night at 4°C, followed by incubation with fluo-
rescein isothiocyanate (FITC) conjugated sec-
ondary antibodies (1:200, Zhongshan Golden
Bridge, Beijing, China) at 37°C. The nuclei were
counterstained with 4, 6-diamidino-2-phenylin-
dole (DAPI). Fluorescent microscopy was per-
formed using an inverted Nikon TE300 micro-
scope (Melville, NY, USA) and confocal mi-
croscopy was performed using a Radiance
2000 laser scanning confocal microscope (Carl
Zeiss, Thornwood, NY, USA).

Plasmid transfection and small interfering RNA
treatment

Plasmids pCMV6-ddk-myc and pCMV6-ddk-
myc-DDIAS were purchased from Origene (Ro-
ckville, MD, USA). DDIAS-siRNA (sc-96450) and
NC-siRNA (sc-37007) was purchased from
Santa Cruz Biotechnology. Transfection was
carried out using the Lipofectamine 3000
reagent (Invitrogen) according to the manufac-
turer’s instructions.

Matrigel invasion assay

Cell invasion assays were performed using a
24-well Transwell chamber with a pore size of 8
pm (Corning Costar Transwell, Cambridge, MA,
USA), and the inserts were coated with 20 ul
Matrigel (1:3 dilution, BD Biosciences). Then,
48 hours after transfection, cells were trypsin-
ized and transferred to the upper Matrigel
chamber in 100 ul of serum-free medium con-
taining 3x10° cells and incubated for 16 hours.
Medium supplemented with 10% fetal calf
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serum (Invitrogen) was added to the lower
chamber as a chemoattractant. The numbers
of invading cells were counted in 10 randomly
selected high-power microscope fields. The
experiments were performed in triplicate.

MTT

Cells were plated in 96-well plates in medium
containing 10% FBS at about 3000 cells per
well 24 hours after transfection. For quantita-
tion of cell viability, cultures were stained after
4 days by using the MTT assay. Briefly, 20 ul of
5 mg/ml MTT (Thiazolyl blue) solution was ad-
ded to each well and incubated for 4 hours at
37°C, then the media was removed from each
well, and the resultant MTT formazan was solu-
bilized in 150 pl of DMSO. The results were
quantitated spectrophotometrically by using a
test wavelength of 490 nm.

Colony formation assay

The A549 and H460 cells were transfected
with pCMV or pCMV-DDIAS plasmids, negative

11509

control or DDIAS-siRNA for 48 hours. Thereafter,
cells were planted into three 6-cm cell culture
dishes (1000 per dish for A549 and H460 cell
lines) and incubated for 12 days. Plates were
washed with PBS and stained with Giemsa. A
cluster of blue-staining cells is considered as a
colony if it comprises at least 50 cells. The colo-
nies were manually counted by microscope.

Statistical analysis

SPSS version 22.0 for Windows (SPSS, Chica-
go, IL, USA) was used for all analyses. The
Pearson’s Chi-square test was used to assess
possible correlations between DDIAS and clini-
copathological factors. Kaplan-Meier survival
analysis was carried out in 109 cases speci-
mens and compared using the log-rank test.
Cox regression model was used to perform uni-
variate and multivariate analysis. Distiller SR
Forest Plot Generator from Evidence Partners
(www.evidencepartners.com) was selected to
draw the forest plot of the subgroup analysis
based on the Cox regression results. Mann-
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Table 1. The association between DDIAS ex-
pression and the clinicopathological charac-
teristics in 109 cases of NSCLC patients

DDIAS+  DDIAS-

(n=41) (n=68) P
Age
<60 21 39 0.533
>60 20 29
Gender
Male 27 41 0.562
Female 14 27
Tumor size
<3cm 12 33 0.048
>3 cm 29 35
TNM staging
-1 28 55 0.135
M, 13 13
LN
No 17 44 0.018
Yes 24 24
HD
Well 14 24 0.903
M&P 27 44
Histological type
SCC 18 29 0.898
Ade 23 39
Smoking history
Never 11 21 0.653
Ever 30 47

Abbreviations: LN, Regional lymph node metastasis; HD,
Histological differentiation; M & P, Moderate & Poor;
SCC, Squamous cell cancer; Ade, Adenocarcinoma.

Whitney U test was used for the image analysis
of invasive assay results, MTT and colony for-
mation test. P<0.05 was considered to indicate
statistically significant differences.

Results

Correlation between DDIAS and clinicopatho-
logical features

We used the KM-plotter tool, as described in
material and methods that contain information
from datasets grouping more than 1926
patients, to predict the impaction of DDIAS
gene expression on OS. As can be seen in
Figure 1, we identified DDIAS genes associated
with worse outcome in NSCLC patients for OS
(P=0.0048). In our cohort of 109 NSCLC
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patients, IHC results showed that DDIAS was
positively expressed in the cytoplasm. Of the
109 NSCLC tissues, 41 cases presented posi-
tive DDIAS expression (37.6%, 41/109), where-
as of the 38 corresponding non-cancerous lung
tissues, only 6 cases showed positive DDIAS
expression (15.8%, 6/38; Figure 2A-J). The
positive ratio in NSCLC samples was signifi-
cantly higher than that in the corresponding
non-cancerous lung tissues (P<0.001). Stati-
stical analysis results showed that positive
DDIAS expression correlated with larger tumor
size (>3 cm) and positive regional lymph node
metastasis (P=0.048 and P=0.018, respec-
tively). There was no significant association
between the DDIAS expression and age, gen-
der, TNM staging, histological differentiation,
histological type and smoking history (Table 1).
Kaplan-Meier analysis results revealed that the
median survival time of patients with DDIAS
expression (47.278 + 8.134 months) was sig-
nificantly shorter than those with negative
DDIAS expression (63.935 + 4.562 months;
P<0.001; Figure 2K). Univariate and multivari-
ate analysis were performed to identify prog-
nostic factors in 109 NSCLC patients (Table 2).
Univariate analysis showed that larger tumor
size (P=0.004), advanced TNM stage (P<
0.001), positive regional lymph node metasta-
sis (P<0.001) and positive DDIAS expression
(P=0.001) was associated with shorter OS. Su-
bsequent multivariate Cox regression analysis
revealed that only positive DDIAS was an inde-
pendent prognostic factor for OS (P=0.018).

Prognostic value of DDIAS expression in sub-
group

Overall survival was further analyzed within
subsets of NSCLC patients with features gener-
ally considered to impact outcome (Figure 3).
Positive DDIAS expression predicted a poor OS
in 12 subsets of NSCLC patients defined by
clinical or pathologic parameters. These groups
included patients with age <60 (HR: 2.66; 95%
Cl: 1.10-6.44), age >60 (HR: 7.44; 95% CI:
1.60-34.49), male patients (HR: 2.74; 95% ClI:
1.08-6.97), female patients (HR: 6.14; 95% ClI:
1.82-20.28), tumor size >3 cm (HR: 5.05; 95%
Cl: 1.40-18.18), low TNM staging (HR: 4.35;
95% Cl: 1.49-12.74), negative lymph node
metastasis (HR: 4.97; 95% Cl: 1.19-20.87),
moderate and poor histological differentiation
(HR: 3.51; 95% Cl: 1.48-8.32), adenocarcino-
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Table 2. Univariate and multivariate analysis of OS in 109 cases of

NSCLC patients

trols (Figure 5A). The in-
vasiveness of H460 cells

0S was enhanced by trans-

fecting pCMV6-myc-DDI-

AS plasmid, while the in-
vasiveness of A549 cells
was depressed after kn-
ockdown DDIAS (Figure
5B). MTT assay results

HR 95% Cl P
Univariate
Age: >60 0.615 0.294-1.283 0.195
Gender: Male 1.003 0.487-2.067 0.994
Tumor size: >3 cm 3.69 1.511-9.009 0.004
TNM staging: Advanced 4326 2.132-8.779 <0.001

Regional lymph node metastasis: Positive 5.081
Histological differentiation: Moderate & Poor 2.028

Histological type: Adenocarcinoma 1.178
Smoking history: Yes 1.638
DDIAS expression: Positive 3.573
Multivariate
Tumor size: >3 cm 2.272
TNM staging: Advanced 2.155
Regional lymph node metastasis: Positive 2.322
DDIAS expression: Positive 2.494

2.267-11.388 <0.001
0.874-4.709 0.1

0.572-2.428 0.656
0.672-3.995 0.278
1.709-7.472 0.001

0.905-5.705 0.081
0.953-4.870 0.065
0.904-5.963 0.08
1.173-5.304 0.018

showed that overexpres-
sing DDIAS significantly
upregulated the prolife-
rative ability of H460 (P
<0.001), while depleting
DDIAS significantly down-
regulated the prolifera-
tive ability of A549 (P<
0.05; Figure 5C). Colony
formation assay observ-
ed similar results with

ma (HR: 2.90; 95% Cl: 1.16-7.23), squamous
cell carcinoma (HR: 5.24; 95% Cl: 1.41-19.38),
with smoking history (HR: 2.75; 95% CI: 1.23-
6.13) and without smoking history (HR: 12.16;
95% Cl: 1.41-105.2). DDIAS expression status
did not affect OS in NSCLC patients with small-
er tumor size, advanced TNM staging, positive
lymph node metastasis and well histological
differentiation.

The expression and subcellular distribution of
DDIAS in NSCLC cell lines

We evaluated the expression of DDIAS in 9
NSCLC cell lines and normal bronchial epitheli-
al cell line (HBE) using western blot. The results
showed that the protein level of DDIAS was
higher in (7/9) NSCLC cells than that in HBE
cells (Figure 4A). IF analysis revealed that
DDIAS expression was detected in the cyto-
plasm in all the cell lines tested. The fluores-
cence signal was weak in HBE, H1299 and
H460 cells than that in the other cells (Figure
4B).

DDIAS enhanced invasion and proliferation in
NSCLC cells

We modulated DDIAS expression by transfect-
ing pCMV6-myc-DDIAS and DDIAS-siRNA into
H460 cells and A549 cells, respectively. Empty
vector and scrambled siRNA were used as con-
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MTT assay (Figure 5D).
Discussion

In our study, the identification of the associa-
tion between DDIAS expression and clinico-
pathological features, especially clinical out-
come, indicates the clinicopathological sig-
nificance of DDIAS. Further analysis of the fun-
ctional role of DDIAS confirms that DDIAS is
not only response to stress signals but also
play a role in regulating the progression and
development of NSCLC.

Our results showed that DDIAS was positively
expressed in the cytoplasm of NSCLC samples
and cell lines. Previous studies showed that
endogenous DDIAS protein was localized both
in the cytoplasm (predominantly) and in the
nucleus, while exogenous DDIAS localized in
the nucleus of NIH3T3 cells [6]. As NIH3T3
derived from mouse embryonic fibroblast, the
reason why they presented different subcellu-
lar localization may attribute to the different
Kinds of cell lines from different species. In our
study, the positive ratio in NSCLC samples was
significantly higher than that in the correspond-
ing non-cancerous lung tissues, the protein le-
vel of DDIAS in cell lines showed a similar ten-
dency. The results of the present study were
consistent with the previous reports. DDIAS
mMRNA was found strongly expressed in colorec-
tal and lung cancer tissues and DDIAS mRNA
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Prognosis Value of Ddias in Subgroup

Study Name HR LCL ucL
Age <60 - B 2.66 1.1 6.44
Age =60 } ] |3 7.44 16 34.49
Gender: Male - 274 108 6.97
Gender: Female [ [ | » 6.14 1.82 20.28
Tumor size <3cm } [ ] | 1.47 0.27 8.02
Tumor size >3cm I . | 5.05 1.4 18.18
TNM staging: Advanced A 2.27 0.81 6.34
TNM staging: Low : ] | 435 149 1274
Lymph node metastasis: Positive —.—| 2.01 0.85 4.75
Lymph node metastasis: Negative b L] » 4.97 1.19 20.87
Differentiation: Moderate & Poor 1—.—-{ 3.51 1.48 8.32
Differentiation: Well [ L ] { 3.58 0.85 14.99
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Smoking history: Yes }—.—1 2.75 1.23 6.13
Smoking history: No | L ] > 12.16 1.41 105.2
B | I — .
Ddias Negative Ddias Positive

Figure 3. DDIAS positive was associated with poor OS. Positive DDIAS expression predicted a poor OS in 12 subsets
of NSCLC patients defined by clinical or pathologic parameters (age <60, age 260, male patients, female patients,
tumor size >3 cm, low TNM staging, negative lymph node metastasis, moderate and poor histological differentia-
tion, adenocarcinoma, squamous cell carcinoma, with smoking history and without smoking history).

A SK- Figure 4. DDIAS expression
HBE AS549 H1299 H460 H292 LK2 H661 MES-1 Calu-1 LH7 in NSCLC cell lines. Weste-

rn blotting results (A) and
immunofluorescent staining

Ddias 12kDa  yegyits (B) of DDIAS protein
in NSCLC cell lines.
AS49 H1299 H460 Hoo2 He61  SK-MES-1  Calu-1

DAPI-------.--

levels were higher in colorectal cancer tissues cantly upregulated in hepatocellular carcinoma
compared with normal tissues [7]. Zhang et al. specimens as compared with nontumor livers
also found that DDIAS mRNA levels were signifi- [10]. The previous study revealed that DDIAS
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Figure 5. DDIAS enhance NSCLC cells invasion and proliferation. A: Western blot analysis of DDIAS protein levels
after overexpression or silencing of DDIAS in H460 and A549 cells, respectively. B: After overexpressing DDIAS in
H460, the invasion was significantly enhanced, after knockdown DDIAS in A549 cells, the invasion was obviously
depressed. C: As measured by MTT assay, the proliferation rate was increased after DDIAS overexpression in H460
cells, and reduced after DDIAS knockdown in A549 cells. D: Colony formation assay showed that DDIAS overexpres-
sion in H460 cells significantly increased the number and the size of foci; correspondingly, depletion of DDIAS in
A549 cells significantly reduced the number and the size of foci. *, P<0.05; **, P<0.01.

expression was significantly correlated with
Edmonson histology grades and portal vein
tumor thrombus in hepatocellular carcinoma
[10]. Our data also found that DDIAS was cor-
related with larger tumor size and positive re-
gional lymph node metastasis. These collective
results implied that DDIAS plays an oncogenic
role and increased DDIAS expression may be
involved in the progression of human cancers.
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There are no studies analyzing the prognostic
value of DDIAS in human cancers to date. To
investigate the clinical significance of DDIAS
expression in NSCLCs, we first used an online
KM-plotter tool to predict the impaction of
DDIAS gene expression on OS and found that
DDIAS genes associated with worse OS in
NSCLC patients. IHC results also showed that
DDIAS expression correlated with poor survival
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in our cohort. We further evaluated the prog-
nostic value of DDIAS expression using Cox
regression analysis. Univariate and multivari-
ate analysis revealed that DDIAS expression
was an independent prognostic factor for 0OS
of NSCLC patients. Moreover, positive DDIAS
expression predicted a poor OS in twelve sub-
sets of NSCLC patients defined by clinical or
pathologic parameters. Therefore, DDIAS might
be a useful factor for risk stratification and
treatment decisions. Due to the limit of the
information of treatment after surgery, our stu-
dy cannot perform an analysis of progression-
free survival. Further studied are required to
elucidate the prognosis value of DDIAS.

DDIAS was defined as a stress-induced anti-
apoptosis gene in previous studies which was
the downstream molecule of p53 and NFATs
(nuclear factors of activated T cells) [6-9]. Be-
sides the anti-apoptotic effect under stress
signals, we found that overexpressing DDIAS
enhanced the ability of invasion and prolifera-
tion in NSCLC cells, whereas depleting DDIAS
depressed the ability of invasion and prolifera-
tion in NSCLC. Our results were consistent with
the previous studies. Won et al. revealed that
knockdown of DDIAS inhibited the growth of
colorectal and lung cancer cell lines [7]. Zhang
et al. showed that overexpressing DDIAS pro-
moted cellular proliferation, colony formation
and migration of hepatocellular carcinoma ce-
lIs [10]. Although the underlying mechanisms
need further experiments to elucidate, our data
indicate that DDIAS may be a potential onco-
gene for NSCLC.

In conclusion, our results suggest that positive
DDIAS expression may be a potent prognostic
factor in NSCLC patients. DDIAS promotes pro-
liferation and invasion in NSCLC cells and cor-
related with progression of NSCLC patients.
DDIAS may be a useful factor for risk stratifica-
tion in NSCLC patients.
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