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ABSTRACT

There are two distinguished part of actions in this research. In the first part, the
differential profiling of glycoproteins among normal serum and lung cancer serum
samples were compared. The glycoprotein markers in lung cancer were identified. The
correlation of biomarkers and the developmental and progression were evaluated. Second
part, the membrane protein markers for each type of non-small cell lung cancer (NSCLC)
cell line were investigated and identified using proteomic approach. The differential

protein expression profiles in the serum samples and membrane proteins were



hypothesized to be associated with cancer development. The normal and adenocarcinoma
lung cancer serum samples were used to investigate the glycoprotein biomarkers. FITC-
labeled lectin staining was used for the preliminary detection of specific glycoprotein
profiles in both of the serum samples. WGA lectin showed high specific binding with
glycoproteins and significantly different fluorescence intensities between normal and
lung cancer glycoproteins in serum samples. The serum samples were enriched with
glycoproteins using WGA lectin affinity followed by a co-immunoprecipitation with
anti-haptoglobin. The 2-DE results showed 27 up-regulated proteins and 12 down-
regulated proteins, identified by MALDI-Q-TOF MS and MS/MS. Bioinformatic tools
were used to search for protein ontology, category classification and prediction of
glycosylation sites. In addition, 3 up-regulated glycoproteins (adiponectin, ceruloplasmin
and GPI-80) and 2 down-regulated glycoproteins (cyclin H and Fyn) were correlated with
lung cancer development. These proteins were validated by Western blot analysis. For
proteomic analysis, the membrane proteins were extracted, from normal human lung
bronchial epithelium cell line as BEAS-2B and NSCLC cell lines including SW900, NCI-
H838 and NCI-H661. The differential membrane proteomes and membrane associated
protein specific to each subtype of NSCLC cell line were established. The prohibitin,
annexin A2, Rho GDP-dissociation inhibitor 2, and transketolase were exclusively
expressed in squamous cell lung cancer. Regarding to the large cell carcinoma cell lines,
annexin Al, aldehyde dehydrogenase, and endoplasmin were identified as the high
expression-level biomarkers. The alpha-enolase was found with higher expressed in all

subtypes of NSCLC cell lines than normal lung cell line with the highest expressed in



Vi

adenocarcinoma cell line. These membrane proteins and membrane associated proteins
may potentially become specific biomarkers to identify each type of NSCLC and help
increase our knowledge about lung cancer metastasis mechanism. The identified proteins
in this research were believed as the useful biomarkers for early diagnostics and

therapeutic applications for non small cell lung cancer.
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