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Abstract

Objective: KIAA1199 has been identified as an oncogene in many cancers. Here we collected tissues of
153 of Non-Small Cell Lung Cancer (NSCLC) cases to investigate the relationships between KIAA1199
protein and clinical factors.
Methods: Immunohistochemistry (IHC) staining was used to detect the expression of KIAA1199.
Follow-up was carried out every 3 months for the first 2 y and at 6-month intervals thereafter during the
follow-up period (3 y), which include included blood analysis, chest X-ray, ultrasound examination,
computed tomography. Kaplan-Meier survival analysis and Cox analysis were applied to identify the
relationship between KIAA1199 and NSCLC.
Results: IHC results showed that 76 (49.67%) specimens had strong expression of KIAA1199 protein,
with poor differentiation (P=0.003), higher positive lymph node metastasis (P=0.001), and higher Tumor
Node Metastasis (TNM) stage (P=0.016). Kaplan-Meier survival analysis revealed that patients with
high expression of KIAA1199 protein had poor overall survival (OS; P=0.004). Cox analysis suggested
that the KIAA1199 protein was an independent prognostic marker for NSCLC patients (P=0.040).
Conclusion: Our findings revealed that KIAA1199 protein could be applied in predicting NSCLC
patient’s outcome.
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Introduction
Lung cancer is one of the most lethal human malignancies in
the world. The number of new lung cancers is estimated to be
221,200 and estimated death exceed 60 percent in 2015 based
on the data during 1995 through 2011 [1]. Non-Small Cell
Lung Cancer (NSCLC) accounts for more than 80% of all lung
cancers [2].

In the past few decades, the five-year survival rate after
diagnosis of NSCLC is found less than 15% and conventional
treatments are not effective enough to improve the prognosis of
the disease [3]. The molecular carcinogenesis of NSCLC
remains unclear and is widely accepted to be caused by
multiple alterations of gene expression, which cause abnormal
changes in signaling pathways and biological behaviour.
Therefore, there is a need to identify novel molecules for
diagnostic and therapy of NSCLC.

KIAA1199 is mainly expressed in cochlear tissues and the
mutated form of KIAA1199 might be associated with the non-
syndromic hearing loss [4]. Up regulation of KIAA1199 gene

expression will inhibit cellular mortality and the repression
of the gene may attenuate wnt-signaling pathway in colon
cancer cells [5,6].

Besides, the high expression of KIAA1199 plays an important
role in tumor progression in Colorectal Cancer (CRC) [7].
Induction of this protein in colon cancer cells will cause a poor
prognosis [8].

Several studies have also been performed in gastric cancer and
breast cancer and conclusions were similar [9,10]. However,
currently, the relationship between KIAA1199 and NSCLC is
still unclear.

In the present study, we compared KIAA1199 expression
between NSCLC tissues and normal lung tissues and analyzed
the clinical pathological and prognostic significance of
KIAA1199 in NSCLC patients.

Our aim was to confirm whether the expression of KIAA1199
can be used to predict the prognosis of NSCLC.
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Material and Methods

Patients and specimens
A total of 153 cases of tumor specimens were collected from
patients who underwent biopsy or surgical resection and were
diagnosed as lung adenocarcinoma or squamous cell carcinoma
in our hospital from January 2008 to December 2013.
Meanwhile, 45 normal lung tissues were taken as normal
control. The pathological staging was performed based on the
International Staging System [11]. The informed consent was
obtained from all patients and the study was approved by the
ethics committee of Nanfang Hospital, Southern Medical
University.

Immunohistochemistry (IHC) staining
Formalin-fixed, paraffin-embedded 153 NSCLC and 45 normal
tissues were used for the IHC studies. Briefly, the tissue was
sliced continuously into about 4 µm sections and the slides
were de-paraffinized and rehydrated. After blocked with 3%
hydrogen peroxide in methanol, non-specific binding was
blocked with goat serum. Anti-KIAA1199 antibody (1:20,
Atlas) was added and incubated overnight at 4°C. The sections
were then incubated with biotin-labelled secondary antibodies
for 30 min at room temperature and HRP-labeled streptavidin
was added. All slides were analyzed and calculated by two
independent pathologists. The statistical method of final IHC
score followed previous studies [12,13].

Follow-up
Blood analysis, chest X-ray, ultrasound examination, and
computed tomography were undertaken during follow-up
periods. Each patient was scheduled for an examination every
3 months for the first 2 y and at 6-month intervals thereafter
during the follow-up period (3 y).

Statistical analysis
All statistical analysis was performed by SPSS 19.0 software
(SPSS, Inc., Chicago, IL, USA).The chi-squared test was used
to examine the association between KIAA1199 protein
expression and patients’ clinicopathologic factors. The
comparison of survival time was showed by Kaplan–Meier
curves, and statistical differences were compared with a log-
rank test. The prognostic value was determined by multivariate
Cox regression analysis. P<0.05 was considered to be
statistical significance.

Results

Clinical data
In order to understand the clinical features of patients, detailed
data of the patients, such as gender, age, differentiation degree,
TNM stage, were collected from the medical records, which
were summarized in supplementary data 1. Of the 153 patients

in this study, 119 (77.78 %) were men and 34 (22.22 %) were
women, ranging in age from 20 to 82 y.

KIAA1199 protein expression
To identify the expression and location of KIAA1199 protein,
IHC analysis was performed. The 153 NSCLC tissues revealed
that the staining of KIAA1199 protein was mainly located in
the cell cytoplasm. In some cases, KIAA1199 protein was
found in the nucleus and cytoplasm. Various intensities could
be observed in different tissues and representative images were
shown in Figures 1 and 2.

Figure 1. Representative images of staining of KIAA1199 in normal
lung and NSCLC tissue by immunohistochemistry. (A) Weak
KIAA1199 stains in normal lung tissue; (B) Strong KIAA1199
staining in normal lung tissue; (C) Weak KIAA1199 staining in SCC;
(D) Strong KIAA1199 staining in SCC; (E) Weak KIAA1199 staining
in AC; (F) Strong KIAA1199 staining in AC.

Figure 2. Representative images of nuclear staining of KIAA1199 in
NSCLC tissue by immunohistochemistry. (A) The
immunohistochemistry staining of KIAA1199 in SCCe of NSCLC; (B)
The immunohistochemistry staining of KIAA1199 in AC of NSCLC.

In this study, 76 of 153 NSCLC tissues (49.67%) showed
KIAA1199 protein was overexpression, and the other 77 cases
(50.23%) showed weak positive or negative of KIAA1199
protein expression. However, in normal lung tissues, 11 out of
45 normal tissues (24.44%) showed KIAA1199 protein
overexpression and other 34 cases (75.56%) showed weak
positive or negative of KIAA1199 protein expression.
Statistical analysis showed that KIAA1199 protein expression
was up-regulated in NSCLS tissues compared to normal tissues
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(Table 1; p=0.003). This result showed KIAA1199 protein
expression might be linked to NSCLS.

Table 1. Comparison of KIAA1199 Expression in normal lung and
non-small cell lung cancer tissues.

 KIAA1199 expression P

Low High

Normal lung tissues 34 11 0.003

NSCLS tissues 77 76  

Note: P: Chi-square test. 

Correlation between KIAA1199 protein and
clinicopathologic factors
In order to investigate whether KIAA1199 protein was
associated with NSCLC progression, we analyzed the
correlation between KIAA1199 protein expression and
clinicopathologic parameters in 153 patients with NSCLC. As
shown in Table 2, it was found that high KIAA1199 protein
expression was significantly associated with poor
differentiation (P=0.003), higher TNM stage (P=0.016), and
positive lymph node metastasis (P=0.001), but not with gender
and age (P>0.05). Besides, high KIAA1199 protein expression
was more common in Adenocarcinoma (AC) than Squamous
Cell Carcinoma (SCC) (P=0.001). The result suggested that
KIAA1199 protein expression was associated with
clinicopathologic parameters such as poor differentiation,
higher TNM stage, and positive lymph node metastasis.

Table 2. Correlation between clinicopathological parameters and
KIAA1199 protein expression.

Variables N KIAA1199 P

High Low

Gender    0.411

Male 119 57 62  

Female 34 19 15  

Age    0.122

<60 72 40 31  

>60 81 36 45  

Pathological type    0.001

Ac1 48 33 15  

Scc2 105 43 62  

Differentiation    0.003

Well 77 29 48  

Poorly 76 47 29  

Lymph node metastasis    0.001

Yes 93 58 35  

No 60 18 42  

Classification of TNM    0.016

I-II 50 18 32  

III-IV 103 59 44  

Note: P value, Chi-squared test; AC: Adeno-Carcinoma; SCC: Squamous-Cell
Carcinoma. 

Univariate and multivariate survival analyses
To investigate the effect of KIAA1199 protein on NSCLC
prognosis, survival analysis on these 153 patients was
performed. Firstly, the association between clinicopathologic
factors and patients’ outcomes was analyzed. The related data
were presented in Table 3 and it was shown that poor
histopathologic differentiation, positive lymph node metastasis
and high TNM stage were associated with a significantly worse
Overall Survival (OS). Then, we analyzed the prognostic
significance of KIAA1199 protein. Kaplan-Meier analysis of
OS showed patients with KIAA1199 protein overexpression
(P=0.004) had a poor 3 y survival rate (Figure 3).

Figure 3. Kaplan-Meier curves of OS according to the level of
KIAA1199 protein expression. The figure represents the survival
present between cases with high level of KIAA1199 and low level
KIAA1199 expression. The cases with high level of KIAA1199 had a
poor 3 y survival rate. P=0.004.

A multivariate Cox regression model was used to analyze the
independent factors of NSCLC prognosis. It was shown
KIAA1199 protein expression (P=0.040) and TNM stage
(P=0.012) were independent prognostic factors of patients’ OS
(Table 4). This result indicated that KIAA1199 protein
expression might be used as an independent prognostic marker
in NSCLC.

Table 3. Univariate Kaplan-Meier survival analysis of OS in 153
patients with non-small cell lung cancer.

N Univariate analysis of OS
(M) 

 

Mean ± SE 95% CI P
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Gender    0.321

Male 119 19.29 ± 1.08 17.15-21.43  

Female 34 20.47 ± 2.25 15.89-25.05  

Age    0.787

<60 72 19.76 ± 1.43 16.92-22.61  

>60 81 19.36 ± 1.34 16.68-22.03  

Pathological type    0.261

Ac 48 17.65 ± 1.67 14.29-21.01  

Scc 105 20.42 ± 1.19 18.05-22.79  

Differentiation    0.001

Well 77 23.69 ± 1.27 21.16-26.22  

poorly 76 15.36 ± 1.33 12.72-17.99  

KIAA1199 expression    0.004

High 76 16.01 ± 1.38 13.26-18.77  

Low 77 23.04 ± 1.26 20.53-25.55  

Lymph node
metastasis

   0.001

Yes 93 15.88 ± 1.10 13.70-18.06  

No 60 27.33 ± 1.43 24.45-30.20  

Classification of TNM    0.001

I-II 51 28.22 ± 1.28 25.65-30.79  

III-IV 102 15.34 ± 1.09 13.17-17.51  

Note: OS: Overall Survival; CI: Confidence Interval; AC: Adeno-Carcinoma;
SCC: Squamous-Cell Carcinoma.

Table 4. Multivariate Cox regression model of OS in 153 patients with
non-small cell lung cancer.

N Multivariate Cox analysis of OS (M)

RR (95% CI) P

Differentiation   0.124

Well 77 1  

poorly 76 1.304 (0.930-1.828)  

KIAA1199 expression   0.04

High 76 1  

Low 77 0.711 (0.512-0.985)  

Lymph node metastasis   0.075

Yes 93 1  

No 60 0.697 (0.469-1.037)  

Classification of TNM   0.012

III-IV 102 1  

I-II 51 0.591 (0.392-0.890)  

Note: OS: Overall Survival; RR: Relative Risk; CI: Confidence Interval. 

Discussion
NSCLC is characterized by the presence of a highly malignant
tumor and a poor prognosis and short term survival. Numerous
studies and clinical trials have tried to elucidate the factors that
influence tumor progression, but few advances have been made
in the past 15 y. Genetic abnormalities have been taken into
account in the recurrence and early metastasis of NSCLC [14].
Therefore, it is important to explore new prognostic markers to
predict patients for unfavourable prognosis.

KIAA1199 is a glycosylated protein, located in the cytoplasm
and membrane, especially the endoplasmic reticulum [5,15,16].
Many studies have focused on the relationship between cancer
and KIAA1199. In breast tumor, KIAA1199 can regulate cell
growth and invasion and could be a novel therapeutic target
[9]. The similar analysis reported that KIAA1199
overexpression predicts poor survival in patients with colon
cancer [7]. KIAA1199 protein can promote tumor progression
by several mechanisms. Other studies have shown that the
KIAA1199 protein expression level was elevated upon p53
activation [10]. The expression of KIAA1199 was also induced
in hypoxia and was regulated by Jarid1A, resulting in cell
migration [16]. Furthermore, the activation of NF-κB pathway
could induce KIAA1199, and then transmit pro-survival and
invasive signals [17]. KIAA1199 was also associated with
angiogenesis in rheumatoid arthritis [18]. However, little is
known about the mechanism of KIAA1199 tumor-promoting
effects in NSCLC.

In this study, we detected the expression of KIAA1199 protein
and then analyzed the prognostic value of KIAA1199 protein
in patients with NSCLC. Our results demonstrated that
significant associations of KIAA1199 protein with prognosis-
related features, including histo-pathologic differentiation,
TNM stage and lymph node metastasis. It was likely that
KIAA1199 protein played an important role in NSCLC
progression. Further statistical analysis revealed the OS time of
patients with high KIAA1199 protein expression was worse
than those with low KIAA1199 protein expression, indicating
that KIAA1199 protein overexpression was significantly
related with poor 3-y survival rate. Histopathologic
differentiation, TNM stage and lymph node metastasis were
also involved in patient survival. Multivariate survival analysis
manifested that KIAA1199 and TNM stage were significant
independent prognostic factors for OS of NSCLC patients.
Based on these observations, we hypothesized that KIAA1199
could regulate NSCLC progression. We also found 4 cases of
KIAA1199 were detected in the nucleus. Translocation of
protein may be involved in transcription regulation, such as
beta-catanin. However, the number of samples was so small
that statistical analysis could not be performed. In the future,
we need to investigate whether this translocation of protein can
predict a poor prognosis with more patients’ data.

In conclusion, our results revealed significant associations of
KIAA1199 protein expression with various clinicopathologic
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characteristics and prognostic of NSCLC patients. Moreover,
survival analysis showed that KIAA1199 was an independent
prognostic factor for overall survival in NSCLC. All of these
findings indicated that KIAA1199 protein might be used as a
pathological marker to identify individuals with poor outcomes
and to provide a reference for clinical therapy in the future.
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