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14-3-3 proteins have been shown to involve in cancer cell process; however, the
relationship between 14-3-30 and 14-3-3y expression and prognosis in non small cell
lung cancer (NSCLC) remains unidentified. In this study, we investigated the association
between these proteins and the clinicopathological features of patients with NSCLC by
immunohistochemistry in formalin-fixed paraffin-embedded tissues. Survival curves were
estimated using Kaplan-Meier method and tested by Log-rank. Multivariate analysis was
analyzed by Cox’s regression model to obtain independent of factors. P value < 0.05
was considered as significance.

For 14-3-30, a total 167 patients were included. There were 8.98% of stage I-ll,
89.82% of stage Ill-IV, and 1.20% of unknown stage. Fifty-seven cases (34.13%) were
squamous cell carcinoma, 105 cases (62.87%) were adenocarcinoma, and 5 cases
(2.99%) were unidentified NSCLC type. Negative 14-3-30 expression was shown in
83.83% that correlated to gender (P = 0.032) and histology type (P = 0.002). In Kaplan-
Meier analysis, negative 14-3-30 expression showed a trend of a significantly increase
survival time compared to that of the positive 14-3-30 expression with an interesting
trend (P = 0.100). In multivariate analysis, age, surgery, chemotherapy, and radiotherapy
showed independent prognostic parameters. However, 14-3-30 expression did not show
any prognostic significance.

For 14-3-3y, a total 153 patients were studied, with 54.3% being stage Ill and 45.8%
stage IV. Fifty-one cases (33.3%) were squamous cell carcinomas, and 98 cases (64.1%)
were adenocarcinomas. High 14-3-3y expression was seen in 59.5% and significantly
correlated with lymph node metastasis (P=0.010) and distant metastasis (P=0.017). On



Kaplan-Meier analysis, high 14-3-3y expression was associated with poorer survival with
a marginal trend toward significance (P=0.055). On multivariate analysis, age, treatment,
and 14-3-3y expression proved to be independent prognostic parameters. In vitro
experiments indicated that 14-3-3y overexpression also played a potential role in
cancer invasion.

In conclusion, the expression of 14-3-3y and 14-3-30 is associated with NSCLC
tumorigenesis; in particular the 14-3-3y overexpression is associated with invasion and a
poor prognosis. Therefore, 14-3-3y may be a potential prognostic marker of advanced
non-small cell lung cancer.

5. unajuguInIs (Executive Summary)
5.1 unin

Lung cancer is globally the most frequently diagnosed cancer and the leading
cause of cancer death in males. About 1.6 million (13% of the cases) cancer cases and 1.4
million (18% of the deaths) cancer deaths were estimated in 2008. There are two major
types of lung cancer, small cell lung cancer and non small cell lung cancer (NSCLC). About
85% of lung cancer cases worldwide, including Thailand are NSCLC. Although several
advanced techniques have been made to reduce the mortality rates, the rates of mortality
are still high. Thus, identifying new markers for detecting tumors at an early stage or
providing a prognosis is important.

The 14-3-3 family is a group of proteins consisting at least 7 isoforms in mammalian
cells, including B, €, Yy, N, 0, 1/8, and . These proteins are spontaneously self-assembled as
homo- or heterodimers. As a result, they can bind to various cellular proteins and regulate
mostly via their phosphoserine/threonine binding activity. Association between 14-3-3
proteins and other proteins in cellular system has been shown in a number of pathways
such as cell cycle progression, signal transduction and apoptosis, all of which are critical
mechanism in tumorigenesis and cancer progression. Among these isoforms, 14-3-30 has
been most directly related to cancer connection. However, the expression pattern and its
correlation with clinical outcome are different in different cancers. 14-3-30 overexpession
and its correlation with poor prognosis has been reported in oral cancer, colorectal
carcinoma, and gastric cancer while down-regulation of 14-3-30 predicting poor survival
has been reported in nasopharyngeal carcinoma and esophageal cancer. Similarly, 14-3-3y
overexpression is reported to be significantly associated with a poor prognosis in breast
cancer and hepatocellular carcinoma.

In lung cancer, 14-3-3y and 14-3-30 expressions have been shown to be expressed

differently in cancerous tissues compared to normal. In addition, 14-3-30 expression



increases during malignant progression from in situ adenocarcinoma to early-invasive
adenocarcinoma of lung. Thus, 14-3-3 and 14-3-30 may be involved with lung

tumorigenesis, and its specificity may be used as prognostic factor and targets for therapy.
However, the data on the prognostic role of 14-3-30 expressions is limited to the study of
Ramirez et al. who evaluated prognostic significance of 14-3-30 methylation status of
pretreatment circulating DNA in advanced NSCLC. Therefore, in this study, we aimed to
investigate the 14-3-30 and 14-3-3y expression by immunohistochemistry in NSCLC and
their potential as prognostic factors.
5.2 Inguszesa
1. To evaluate the 14-3-30 and 14-3-3y expression in NSCLC tissues.
2. To investigate the association of 14-3-30 and 14-3-3y expression and
clinicopathological features of NSCLC patients
3. To determine the association of 14-3-30 and 14-3-3y expression and 5-year overall
survival of NSCLC patients
5.3 a3U (uenauvilnveslysii)
5.3.1 Results of 14-3-30 expression
Expression of 14-3-30 in NSCLC tissues
Immunostaining of 14-3-30 proteins was predominantly observed in cytoplasm. In
some cells, nuclear staining was also observed. The frequencies of 14-3-30 expression
showed no expression in 140 cases (83.83%), weak expression in 19 cases (11.38%),
moderate expression in 6 cases (3.59%), and strong expression in 2 cases (1.20%).
Therefore, most of the cases had a negative expression of 14-3-30 (83.83%).
Correlation of 14-3-30 and clinicopathological variables
Positive expression of 14-3-30 was significantly associated with gender (P = 0.032)
and histology (P = 0.002). No significant associations between 14-3-30 expression and
other clinicopathological variables, namely age, clinical stage, LN metastasis and all
treatments were observed.
Prognostic significance of 14-3-30 expression
Median survival time was 5.7 months for all patients. The expression patterns of 14-3-30
in NSCLC tissues were further correlated with the overall survival of the patients by Kaplan-
Meier estimates. There was no significant correlation of 14-3-30 expression on overall survival
with P-value 0.10. In subgroup analysis of histology type, the negative 14-3-30 expression in ADC
showed a trend towards significance (P = 0.13) with a good overall survival compared to positive
14-3-30 expression. In contrast to SCC, no trend of correlation with overall survival was

observed (P = 0.60). In univariate analysis, there was a significant correlation of overall survival
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with histology, clinical stage, surgery, and chemotherapy. Multivariate analysis showed that age
and treatments were significant independent prognostic parameters. However, 14-3-30
expression did not show a prognostic significance both univariate and multivariate analyses.

AR MaunSeuRnunluite 14-3-30 is not associated with survival outcome in non-small
cell lung cancer (t@nda1SUU 1)

5.3.2 Results of 14-3-3y expression

Expression of 14-3-3y protein

Immunostaining of 14-3-3y protein was observed in the cytoplasm. In a few cases,
nuclear staining was also observed. High expression was observed in 91 cases (59.48%)
and low expression was observed in 62 cases (40.52%).

Correlation of 14-3-3y with clinicopathological variables

High expression (moderate to strong expression) was significantly associated with
lymph node metastasis (P = 0.010) and distant metastasis (P = 0.017). A moderate trend
toward significance was shown in histology and clinical stage with P-value 0.087 and
0.063, respectively. No significant associations between 14-3-3y expression and other
clinicopathological variables, namely gender, age, and treatment were observed.

Association of 14-3-3y expression with overall survival

Median survival time was 5.7 months. A Kaplan-Meier curve showed that advanced
NSCLC patients with high 14-3-3y expression had a poorer overall survival compared to
that of low expression with marginal significance (P = 0.055). In univariate analysis, only
treatment was significantly associated with overall survival (P < 0.001). In addition, there
was an association of 14-3-3y expression with overall survival with a marginal trend
toward significance (P = 0.054). Multivariate analysis showed that age, treatment and 14-
3-3y expression were significant independent prognostic parameters. High expression of
14-3-3y was significantly associated with a poor survival with a risk ratio of 1.56 (95% Cl,
1.11-2.20).

Regulation of cell invasion by 14-3-3y expression in NSCLC cells

The significant association between high 14-3-3y expression and metastasis was
observed. Since cancer invasion is a critical step in metastatic process, we further
determined the role of 14-3-3y on invasion of NSCLC cells. We used siRNA to knockdown
14-3-3y in A549 human NSCLC cells. At 24 h after transfection, a 66% reduction of 14-3-
3y expression was observed in A549 cells transfected with 14-3-3y siRNA at 20 nM. The



14-3-3y siRNA transfected cells showed a significant decrease in invasion capability by
78% (P = 0.047) compared with control siRNA transfected cells.

VUYL ANunLa U Te Prognostic significance of 14-3-3y overexpression in advanced non-
small cell lung cancer (Reprint)
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