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Abstract Metastatic tumor antigen 2 (MTA2) is a member
of the MTA family that is closely associated with tumor
progression and metastasis. In this study, the expression
profile of MTA2 in 223 cases of non-small cell lung cancer
(NSCLC) tissues and two lung cancer cell lines was inves-
tigated. Interestingly, we found MTA2, which was believed
to have nuclear distribution only, was distributed in both
nucleus and cytoplasm in normal and cancer cells. Nuclear
MTA2 expression was detected in 148 cases of NSCLC
(66.4 %), and was correlated with advanced TNM stages
(»=0.023), tumor size (p=0.036), and lymph node metasta-
sis (p=0.004). Besides, the Ki-67 proliferation index was
significantly higher in nuclear MTA2-positive tumors than
in nuclear MTA2-negative tumors (»=0.538, p=0.006).
However, there was no significant difference in cytoplasmic
MTAZ? status by age, gender, tumor stage, histology, grade,
lymph node metastasis, and Ki-67 proliferation index.
Univariate analysis revealed nuclear MTA2 expression was
correlated with poor overall survival (p=0.035), whereas
there was a nonsignificant trend in the same direction
for cytoplasmic MTA2 (p=0.134). Multivariate Cox re-
gression analysis revealed the overexpression of nuclear
and cytoplasmic MTA2 not to be independent factors
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predictive of poor disease outcome. Our data suggested
that MTA2 might play roles in both the nucleus and
cytoplasm in the progression of NSCLC.
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Introduction

Non-small cell lung cancer (NSCLC) is the primary classi-
fication of lung cancer and the prognosis of patients with
NSCLC is principally correlated with tumor metastasis. In
NSCLC, lymph node metastasis and invasion to neighbor-
ing organs are the most important indicators of poor prog-
nosis. Metastasis is the major cause of morbidity and
mortality among patients with lung cancer [1]. Metastasis
is a complicated progression that involves various genes and
can be divided into several stages, namely detachment of
cancer cells from primary sites, penetration into the
lymphatic channels and vessels, and growth at meta-
static sites [2]. Despite the fact that numerous genes
influence the biological behavior of NSCLC, the intrin-
sic mechanism of gene dysregulation that leads to metastasis
still needs to be clarified further [3].

Metastasis-associated protein (MTA) genes are a novel
gene family that includes three different genes at separate
loci (MTAT1 at 14q, MTA2 at 11q, and MTA3 at 2q) with
several alternative splice forms (MTAls, MTA1-ZG29p,
and MTA3L) [4]. Both MTA1 and MTA2 are components
of NuRD adenosine-5'"-triphosphate (ATP)-dependent chro-
matin remodeling and histone deacetylase complexes [5, 6].
The transcription factor complex that contains MTA1 is
highly expressed in metastatic cells, such as breast,
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Fig. 1 MTA2 expression in adjacent noncancerous lung tissues using
immunohistochemical staining. a Weak to moderate staining of MTA2
was expressed in the cytoplasm and nucleus of normal adult bronchial
epithelial cells without hematoxylin staining. b The ciliated cells in
terminal bronchiole showing MTA2 immunoreactivity localized in
their nucleus. ¢ The ciliated cells in terminal bronchiole showing
MTA2 immunoreactivity localized in their nucleus and cytoplasm. d

colorectal, gastric, esophageal, hepatocellular carcinoma,
and NSCLC [7-11].

There is more and more evidence showing that the MTA
family is closely linked to tumor progression and metastasis
[12—-14]. However, clinical study regarding MTA2 ex-
pression in NSCLC is sparse [15]. In our study, the
expression profile of MTA2 in NSCLC was measured
and the relationship between MTA2 expression and
patients’ pathological features or clinical outcomes was
analyzed. Furthermore, we examined MTA2 distribution
in two lung cancer cell lines and found that MTA2 was
located not only in nucleus but also in cytoplasm. To
further clarify the functional role of nuclear and cyto-
plasmic MTA2 in NSCLCs, we performed a retrospec-
tive clinical study on MTA2 expression in relation to
clinical characteristics and biological markers, such as
Ki-67 proliferation index. Additionally, the effect of
both nuclear and cytoplasmic MTA2 on NSCLC prognosis
was analyzed by looking into follow-up data.

Fig. 2 MTA2 expression in primary non-small cell lung cancer tissues
using IHC without hematoxylin staining. a Lung cancer cells showing
MTA2 immunoreactivity mainly localized in their cytoplasm. Scale
bar 15 pm. b Lung cancer cells showing MTA2 immunoreactivity
mainly localized in their nucleus. Scale bar 15 pm
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The goblet cells in the small bronchus showing MTA2 immunoreac-
tivity localized in their cytoplasm. e The serous gland, but not mucos
gland, in tracheal gland of submucosa showing MTA2 immunoreac-
tivity localized in their cytoplasm. f Macrophage showing MTA2
immunoreactivity localized in their cytoplasm. Weak staining of
MTA?2 detected in alveolar epithelial cells. Red cells are negative in
this section, indicating that the staining is specific. Scale bar 20 pm

Materials and methods
Tissue samples and tissue microarrays development

Tumor specimens including NSCLC tissues and paired non-
tumor portion (with >5 cm distance from the primary
tumor’s edge) from 223 patients with NSCLC were obtained
between 2000 and 2005 following surgical resection at the
Hunan Province People’s Hospital (Changsha, Hunan
Province, China). None of the patients had received
radiotherapy, chemotherapy, or immunotherapy prior to
tumor excision. Patients’ ages at the time of surgery
ranged from 35 to 77, with an average age of
54.38 years old. Based on the TNM stage revised by
the International Union Against Cancer in 2007 [16]
and the classification of the World Health Organization
[17], we classified the patients with primary lung cancer
into the following groups: (1) 104 squamous cell

Table 1 Comparison of nuclear MTA2 expressions as determined by
two MTA2 antibodies

Immunohistochemical ~Monoclonal ~ Polyclonal Kappa P
score antibody antibody
n (%) n (%)
Weak 75 (33.6) 69 (30.9) 0.925  0.000
0 35(15.7) 31 (13.9)
1 40 (17.9) 38 (17.0)
Strong 148 (66.4) 154 (69.1)
2 69 (30.9) 69 (30.9)
3 79 (35.4) 85 (38.1)
Total 223 (100) 223 (100)
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Table 2 Comparision of cytoplasimic MTA2 expressions as deter-
mined by two MTA2 antibodies

Immunohistochemical ~ Monoclonal — Polyclonal Kappa P
score antibody antibody
n (%) n (%)
0 62 (27.8) 50 (22.4) 0.739  0.000
1 36 (16.1) 47 (21.1)
2 38 (17.0) 40 (17.9)
3 31 (13.9) 30 (13.5)
4 22 (9.9) 20 (9.0)
6 22 (9.9) 24 (10.8)
9 12 (5.4) 12 (5.4)
Total 223 (100) 223 (100)

carcinomas, with 25 cases at stage I, 40 cases at stage
II, 34 cases at stage III, and five at stage IV; 15 cases
were well differentiated, 24 cases were moderately dif-
ferentiated, and 65 cases were poorly differentiated; and
42 cases with lymph node metastasis. (2) One hundred
nineteen adenocarcinomas, with 43 cases at stage I, 13
cases at stage II, 62 cases at stage III, and 1 cases at
stage IV; 30 cases were highly differentiated, 52 cases
were moderately differentiated, and 37 cases were poor-
ly differentiated; and 44 cases with lymph node metas-
tasis. Among the 223 cases, 70 cases had complete
follow-up records and the lymph node metastases of
35 patients were available.

Tissue microarrays (TMA) were constructed by selecting
viable and representative region enriched for tumor cells
from formalin fixed and paraffin-embedded tumor tissue.

Fig. 3 Immunohistochemical
staining of lung cancer
specimens expressing MTA2 by
two antibodies. Scale bar 20 pm.
a Squamous cell carcinoma cells
showing MTA2
immunoreactivity in their
nuclear and cytoplasm by
monoclonal antibody (ab8106).
b Squamous cell carcinoma cells
showing MTA2
immunoreactivity in their
nuclear and cytoplasm by
polyclonal antibody (SC-9447).
¢ Adenocarcinoma cells showing
MTA2 immunoreactivity in their
nuclear and cytoplasm by
monoclonal antibody (ab8106).
d Adenocarcinoma cells
showing MTA2
immunoreactivity in their
nuclear and cytoplasm by
polyclonal antibody (SC-9447)

Core samples were removed (1.6 mm diameter) from each
tumor and rearranged on empty paraffin-blocks using a
manual tissue microarray device (BEECHER MTA II;
Beecher Instruments, Inc., Sun Prairie, WI, USA).

Cell culture

Human lung carcinoma cell lines A549 and H460 were
cultured in RPMI 1640 tissue culture medium (Invitrogen,
Carlsbad, CA, USA), containing 10 % fetal calf serum
(Invitrogen), 100 IU/mL penicillin (Sigma, St. Louis, MO,
USA), and 100 pg/mL streptomycin (Sigma) at 37°C in a
humidified atmosphere (5 % CO,, 95 % air).

Immunohistochemical staining and evaluation

As described previously [18, 19], immunohistochemistry
was done by using the ultrasensitive avidin—biotin—peroxi-
dase complex method (Maixin Biotechnology, Fuzhou,
Fujian, China) according to the manufacturer’s instructions.
The antibodies used were MTA2 mouse monoclonal anti-
body (ab8106, 1:400, Abcam, Cambridge, UK) against a
peptide mapping at the C-terminus of MTA2 of human
origin, MTA2 goat polyclonal antibody (SC-9447, 1:100;
Santa Cruz Biotechnology, CA, USA) against amino acids
652—668 of human MTA 2, and Ki-67 mouse monoclonal
antibody (MIB-1, ready for use; Maxin Biotechnolog,
Fuzhou, Fujian, China). Normal rabbit immunoglobulin-G
was substituted for the primary antibody as a negative
control. Staining with omission of the primary antibody
was also performed as a negative control.

Al
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All of the immunostained sections were reviewed by
the two authors (SDD and EHW) who had no knowl-
edge of the patients’ clinical status. Cases with discrep-
ancies were jointly re-evaluated by the investigators.
The sections were evaluated at low magnification
(x100) to identify “hot spots”. We counted 500 tumor
cells and calculated the percentage of positively staining
cells. Both cytoplasmic and nuclear stainings were
regarded as MTA2 expression, but not only nuclear
staining. To assess the roles of MTA2 both in nucleus
and cytoplasm, they were judged separately. Thus, the
proportion of cells exhibiting nuclear MTA2 expression
was categorized as follows: score 0, no visible nuclear
staining; score 1, <1/3; score 2, 1/3-2/3; and score 3,
>2/3. The intensity of staining was not considered. To
obtain final statistical results, score less than 2 was
considered as low expression, while scores of 2 or more
were considered as “nuclear MTA2 overexpression”.

As for the cytoplasmic staining of MTA2, a propor-
tion score was assigned initially, which represented the
estimated proportion of positive tumor cells (0, none; 1,
<1/3; 2, 1/3-2/3, and 3, >2/3). Next, an intensity score
was assigned, which represented the average intensity of
the positive tumor cells (0, none; 1+, weak; 2+, inter-
mediate; and 3+, strong). The proportion and intensity
scores were then multiplied to obtain a total score. To
obtain consistent judging result, a final score less than 3

MTAZ/FITC

was considered as low expression, while scores of 3 or
more were considered as “cytoplasmic MTA2 overex-
pression”. Although two antibodies were used to detect
the expression of MTA2 in our study, the results
obtained by the monoclonal antibody were adopted to
further analysis.

The immunohistochemical staining for Ki-67 was
evaluated as the percentage of cancer cells with nuclear
immunoreactivity counting at least 500 tumor cells per
slide. The median value of this series (41 % of positive
cells) was used as the cutoff value to distinguish tumors
with low (0, <41 %) from tumors with high (1, >41 %)
index of cell proliferation.

Immunofluorescent staining

Cells grown on glass coverslips were fixed with ice-
cold 100 % methanol for 15 min at —20°C, followed by
permeabilization with 0.2 % Triton X-100. MTA2 was
detected by two kinds of antibodies used in immuno-
histochemistry (IHC) detection. Primary antibodies
were applied overnight at 4°C followed by incubation
with secondary antibody conjugated to fluorescein
isothiocyanate-labeled. The nuclei were counterstained
with propidium iodide. The cells were examined with
a laser scanning confocal microscopy (MTC-600, BIO-
RAD, USA).

Pl Merge

Fig. 4 Nuclear and cytoplasmic distribution of MTA2 in non-small
cell lung cancer cell lines. In both H460 (a—c) and A549 (d—f) cell
lines, MTA2 expression was detected mainly in the nucleus with some
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visible staining in the cytoplasm. The staining in nucleus was mostly
diffuse but was also associated with small punctate dot structures
(white arrows). Scale bar 14 pm



Targ Oncol (2012) 7:135-143

139

Study design

This is a retrospective study based on archival material. The
cases analyzed represent a sequential series of patients
according to the archival number given at the Hunan
Province People’s Hospital, Changsha, Hunan Province,
China, upon receipt of the surgical specimen. The selection
of this specific material was performed to include patients
who underwent surgery alone without chemotherapy of
radiotherapy, thus simulating at a time when, in the lack of
clinical evidence from properly designed randomized trials,
these adjunctive therapies were not the golden standard. In
this way, the analysis of data will reflect the actual impact of
the tumor biology on the clinical outcome, without intro-
ducing into our model unpredictable differences in terms
of chemo- or radiosensitivity of individual carcinomas.
Patients with perioperative death and those with missing
demographic or histopathological data were excluded
from this study. The endpoints of analysis were the
association of MTA2 expression with histopathological
and immunohistochemical variables and its impact on

the overall disease-specific survival. Informed consent
was obtained from all enrolled patients prior to surgery.
This study was conducted under the regulations of the
Institutional Review Board of China Medical University.

Statistical analysis

Pearson’s chi-square test was used to analyze the rela-
tionship between expression of MTA2 and clinicopath-
ological factors. McNemar’s test was used to compare
the MTA2 expression in normal lung tissues and lung
cancer tissues. The probabilities of overall survival were
calculated using the Kaplan—Meier method and were
compared using the log-rank test. For determining fac-
tors related to overall survival, a Cox proportional haz-
ard model was utilized (Backward Stepwise (Conditional
LR)). All statistical analyses were performed using
SPSS 13.0 for Windows (SPSS Inc., Chicago, IL,
USA). P values less than 0.05 were considered statisti-
cally significant.

Table 3 Relationship between MTA2 expression and clinical/histologic features in 223 patients with NSCLCs

Variables All patients Nuclear MTA2 P Cytoplasmic MTA2 expression P
Overexpression Low expression Overexpression Low expression

Total 223 148 75 87 136

Age (years)

<55 108 73 35 0.708 45 63 0.431
>55 115 75 40 42 73

Gender

Male 122 85 37 0.251 42 80 0.123
Female 101 63 38 45 56

Stage

v 122 73 49 0.023 43 79 0.205
/v 101 75 26 44 57

Tumor size

<3 cm 100 59 41 0.036 42 58 0.410
>3 cm 123 89 34 45 78
Histology

Squamous cell carcinoma 104 74 30 0.157 38 66 0.479
Adenocarcinoma 119 74 45 49 70

Grade

Well, moderate 139 87 52 0.125 61 78 0.255
Poor 84 61 23 26 58

Lymph node metastasis

Yes 86 67 19 0.004 33 53 0.676
No 137 81 56 54 83
Ki-67/MIB-1

Low expression 74 40 34 0.006 35 39 0.074
High expression 149 108 41 52 97
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Results

MTAZ2 expression in normal, NSCLC tissues, and cancer
cell lines

Normal lung tissue cells (including bronchial epithelial,
serous gland cells, and alveolar epithelial cells) showed
nuclear and cytoplasmic staining of MTA2 by IHC staining
(Fig. 1). The total positive rate of MTA2 expression in
normal lung tissues was 55.2 % (53/223), with a positive
rate of 43.5 % (97/223) in bronchial epithelial cells, and
39.5 % (88/223) in submucosal gland cells. Overall, immu-
nostaining was mainly seen in cytoplasm with a positive rate
of 46.2 % (103/223), which was higher than in nuclei
(35.9 %, 80/223).

We next examined the subcellular locations of MTA2 in
paraffin sections of lung tumor sections from patients. Once
again, we observed MTA2 in the cytoplasm and nucleus
(Fig. 2). Figure 2a shows mainly cytoplasmic MTA2 stain-
ing in a lung cancer specimen, Fig. 2b shows mainly nuclear
MTA2 staining in a lung cancer specimen. The staining
specificity of MTA2 was confirmed with another polyclonal
antibody (SC-9446). The staining patterns by these two
antibodies were obtained high correlation (Tables 1 and 2;
Fig. 3). Some score variations were presented when we
judged the cytoplasmic staining between these two antibod-
ies, but consistent statistical results could be conducted
since we conduct the criteriation. Furthermore, several con-
trols were also used in the staining, which included elimi-
nating the primary antibody from the procedure to ensure
that the secondary antibody did not give any background
staining and replacing the primary antibody by normal rab-
bit immunoglobulin-G before use in the assay(data not
shown). Both of these control slides showed no background
staining, suggesting that the staining is specific for MTA2.
Furthermore, MTA2 distributions in two lung cancer cell
lines were observed by laser confocal scanning microscopy.
The results also demonstrated that MTA2 was distributed in
both nucleus and cytoplasm (Fig. 4). In both these two cell
lines, MTA2 expression was detected mainly in the nucleus
with some visible staining in the cytoplasm. We also noticed
that the staining in nucleus was mostly diffuse but was also
associated with small punctate dot structures.

Relationship between MTA2 expression
and clinicopathological factors in NSCLC

The relationships between MTA2 expression and the differ-
ent clinicopathological factors are shown in Table 3.
Nuclear MTA2 immunoreactivity was higher in NSCLCs
with lymph node metastasis than node-negative cases. [HC
staining showed a positive correlation between protein
expression and node metastasis (p=0.004). Increased
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Fig. 5 MTA2 expression in NSCLC tissues was associated positively
with the expression of Ki-67. Immunohistochemical staining for
MTA2 and Ki-67 in two representative NSCLCs. One showed both
strong expressions of MTA2 (a) and Ki-67 (b). The other showed both
weak expressions of MTA2 (¢) and Ki-67 (d)

Table 4 Cox regression model for prediction of survival of 70 patients
with lung cancer

Factor Risk 95 %CI P value
Age 0.403  0.388-1.237  0.227
Gender 0.653  0.388-1.299  0.498
Histology 2.071 1.604-2.823  0.632
Differentiation 2.045 1.907-2.474 0.223
TNM stage 2.803  2.101-4.211 0.034
Lymphatic metastasis 3.501 2.997-7.267  0.021
Nuclear MTA2 expression 2.445 1.337-4.887 0.104
Cytoplasmic MTA2 expression 1.887 1.214-2.001 0.267
Ki-67 expression 2.887 1.987-5.669  0.044
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nuclear MTA2 expression in NSCLC was also found to
be correlated with larger tumor size (>3 cm) and ad-
vanced TNM stages (III+1V; p<0.05). No other clinico-
pathological factors were found to be correlated with
nuclear MTA2 expression (p>0.05). On the other hand,
subject characteristics by cytoplasmic MTA2 status are
also shown in Table 3. There was no significant differ-
ence in cytoplasmic MTA2 status by age, gender, tumor
stage, histology, grade, and lymph node metastasis
(Table 3).

We also investigated the relation between MTA2 expres-
sion and NSCLC proliferation by examining the expression
of Ki-67/MIB-1. Ki-67 proliferation index varied greatly
among 147 NSCLC cases studied (40.4£29.3 %). Ki-67
proliferation index was higher in nuclear MTA2-positive
tumors (57.0+38.1 %) than in nuclear MTA2-negative
tumors (33.2+24.5 %). The correlation between nuclear
MTAZ2 and Ki-67 expression is significant (»=0.538, p=
0.000, Table 3). Furthermore, Ki-67 staining had iden-
tical distribution to nuclear MTA2 staining for most of
the tumors studied (Fig. 3). On the other hand, there
was no significant correlation between Ki-67 staining
and cytoplasmic MTA2 expression (r=0.057, p=0.397).

Clinical outcome and multivariate analysis of overall
survival rate

The overall Kaplan—Meier survival curves for nuclear and
cytoplasmic MTA2 expression are shown in Fig. 5.
Univariate analysis revealed nuclear MTA2 expression was
correlated with poor overall survival (p=0.035), whereas
there was a nonsignificant trend in the same direction for
cytoplasmic MTA2 (p=0.134). To further evaluate prognostic
utility of MTA2 expression, a multivariate Cox regression
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Fig. 6 Overall survival of NSCLC patients in relation to the MTA2
status. a. The overall survival of patients who had NSCLC with low
nuclear MTA2 expression versus high nuclear MTA2 expression.
Overexpression of nuclear MTA2 was significantly correlated with

analysis was carried out. The effects of MTA2, both nuclear
and cytoplasmic MTA2, on overall survival in a Cox
proportional hazards model are summarized Table 4.

After enrolling sex, age at diagnosis, stage at diagnosis,
histology, differentiation, lymph node metastasis, and Ki-67
index, we found that lymph node metastasis (p=0.021)
and TNM staging (p=0.034) and Ki67 index (p=0.044)
were independent prognostic factors. Both nuclear and
cytoplasmic MTA2 expression was not independent
prognostic factors (p>0.01).

Discussion

There is little documentation about MTA2 expression
profile in lung cancer. As to our knowledge, only one
report examined MTA2 expression in lung cancer tis-
sues. The study showed that MTA2 was only located in
nucleus [15]. However, we found that MTA2 was locat-
ed not only in nucleus but also in cytoplasmic compart-
ments in NSCLC tissues. This observation was further
confirmed in two lung cancer cell lines, A549 and
H460. This observation was confirmed by two MTA2
antibodies, against the COOH terminus of the MTA2
and amino acids 652-668 of human MTA 2, separately.
Using statistical analysis, we also found that MTA2
expression was correlated with advanced TNM staging,
tumor size, and lymph node metastasis (Fig. 6).

MTA2 has been identified as a component of NuRD
[5, 20], a protein complex that has both ATP-dependent
chromatin remodeling activity and histone deacetylase
activity. NuRD was found to be located in nucleus of
human cells. The regulation of histone and chromatin
acetylation by NuRD complex plays an important role in
tumor progression. It has been reported that MTA-regulated

b Cytoplasmic MTA2

low expression

06 —

overexpression

00 —

poor prognosis (p=0.035). b The overall survival of patients who
had NSCLC with low cytoplasmic MTA2 expression versus high
cytoplasmic MTA2 expression. There was a nonsignificant trend for
cytoplasmic MTA2 overexpression (p=0.134)
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chromatin remodeling pathways interact with transcriptional
signaling pathways that govern events in tumor progression
and metastasis [21]. The dynamics of the histone acetylation
pathway is also very important for tumor progression.
Acetylation of histone opens up the chromatin structure and
leads to transcriptional activation. Deacetylation by MTA2
may trigger NSCLC progression by inhibiting the transcrip-
tion of tumor suppressors. Nuclear MTA2 might also exert its
function by interacting with p53. It has been reported that
MTA2 specifically interacts with p53 and reduces the
steady-state level of acetylated p53. In addition, it has
been reported that MTA2 overexpression resulted to
suppression of p53-dependent transcriptional activation,
and inhibits p53-mediated cell growth arrest and apoptosis
[22]. MTA2 might modulate p53-mediated cell growth
and apoptosis by suppressing p53-dependent transcrip-
tional activity.

It is interesting to discuss the role of cytoplasmic MTA2
in cancer cells. Recently, MTA2 has been reported to be a
repressor of estrogen receptor & (ERx), a protein predomi-
nantly located in cytoplasm for both normal and cancer lung
cells. The predominant form of ER« in lung cancer is
believed to be one that lacks exon 4, the exon encoding
the nuclear localization signal near amino-terminus of
ER«x [23]. Since MTA2 participates in the deacetylation
of ERx in human breast cancer cells, we suspect that
cytoplasmic MTA2 might also interact with ERo in
lung cancer cells. In fact, we have detected the interac-
tion between MTA2 and ERa in some lung cancer
tissues (data not shown). Of course, further experiments
are still needed to resolve this issue.

It has been reported that the expression level of nuclear
MTA2 was especially high in rapidly dividing cells [24].
Our study demonstrated that nuclear MTA2 expression also
correlates with lung cancer cell proliferation. The Ki-67
proliferation index was significantly higher in nuclear
MTA2-positive tumors than in nuclear MTA2-negative
tumors. Furthermore, by using serial sections, the immunos-
taining pattern of Ki-67 was found to be identical to that of
nuclear MTA2 in most tumor samples. These findings
indicated that nuclear MTA2 expression might play a
role in regulating tumor proliferation in NSCLC. In fact,
Xia et al. [25] found that elevated level of nuclear
MTAZ2 correlates with cell proliferation.

By analyzing the relationship between MTA2 expression
in NSCLC tissues and clinicopathological features of
patients, it was found that nuclear MTA2 expression was
correlated with larger tumor size, advanced TNM stage, and
lymph node metastasis. This indicated that nuclear MTA2
might play certain role in invasion and metastasis of lung
cancer and nuclear MTA2 might be taken as a reference
index in molecular staging. In order to clarify the prognostic
utility of MTA2 expression for NSCLS patients, NSCLC

@ Springer

tissues with follow-up data were tested by MTA2 staining.
The results showed that postoperative survival period of
nuclear MTA2-positive group was notably shorter than that
of nuclear MTA2-negative group, indicating that higher
nuclear MTA2 expression is a negative prognostic predictor
and MTA2 might be involved in malignant behaviors of
tumor. There was a nonsignificant trend in the same direc-
tion for cytoplasmic MTA2. As to our knowledge, the
present study is the first in identifying a correlation between
MTA2 expression and NSCLC prognosis.
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