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ABSTRACT

Many components in urine are useful in clinical diagnosis and urinary proteins
are known as the important components to define many diseases such as proteinuria,
kidney, bladder and urinary tract diseases. Urine is well known that it has low
abundant proteins and contains high concentration of urea, uric acid and many salts.
These components can affect on the preparative separation of urinary proteins to be
further analyzed by proteomic approach. Thus, the sample preparation of urine
samples is very important as the prior step of protein separation by using two-
dimensional electrophoresis and mass spectrometry. Firstly, we focused on the
comparison of different sample preparation methods for isolating urinary protein prior
to protein analysis. The pooled healthy and pooled lung cancer patient samples which
prepared by selective methods were used for preliminary investigation of some
putative urinary protein markers. Urine samples were passed through a gel filtration

column (PD-10 desalting column) for removing the high salts and subsequently



concentrated and removed remaining interferences by ultrafiltration or four
precipitation methods. The analysis of urinary proteins by HPLC and SDS-PAGE
showed quite similarity in each profile among preparation methods and few different
profiles between normal and lung cancer patients. Contrastingly, the results of two-
dimensional electrophoresis (2-DE) showed more distinctly different protein patterns.
Our finding showed that the sequential preparation of urinary proteins by gel filtration
and ultrafiltration could retain almost of urinary proteins which demonstrated the
highest number of protein spots on 2-DE gels. Protein spots of interest were
preliminarily identified as urinary protein markers such as CD59 glycoprotein,
transthyretin, GM2 activator protein (GM2AP) and Ig-free light chain, which have
been reported to be functionally related to tumor and cancer diseases. Although the
sequential preparation of urine samples by gel filtration and protein precipitation
methods retained the lower amount of proteins on 2-DE gels, they yielded most high
molecular weight proteins. Therefore, there were alternative choices of urine sample
preparation for studying the urinary proteome.

Secondly, the 2-DE gels of individual single sample were separately run and
showed the obviously high expression of biomarker in lung cancer urine samples. The
data represented the high expression of urinary GM2AP in lung cancer patients
compared to normal samples. The quantities of GM2AP spots in lung cancer patient
groups were 2.5-4 times higher than normal groups. This demonstrated its higher
amounts than normal donors especially in non-small cell lung cancer (NSCLC) which
was the most common of lung cancer. In the term of application, antigenic peptides of
GM2AP were generated for producing GM2AP antibody which was useful for

preliminary cancer detection with urine samples.



Vi

The sample preparation of wurine samples, protein patterns, protein
identifications and major different proteins were very important and useful for further
studying the proteome of lung cancer urines. These preliminary urinary biomarkers
might become the lung cancer markers which would be very useful for further
preclinical diagnostic and therapeutic applications. In addition, we could use
proteomic results of lung cancer urine coordinated with results from lung cancer
serum, tissue and cell line for studying the biological function in whole system of

lung cancer.
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