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ABSTRACT

Early diagnosis of cancer is a key factor for the success of treatment. For this
reason, identifying a highly sensitive and specific tumor marker is urgently needed.
Inactivation of p53 tumor suppressor function is common in various types of human
cancers. A number of p53 related proteins have been identified, including p63 and
p73. In our previous study, the CM5 polyclonal antibody (CM5pADb) raised against
p53 of mouse origin was used to identify p53 structurally related protein(s) that could
play an important role in promoting or preventing lung cancer and potentially become
a novel lung tumor marker. It was fortuitously discovered that CM5pADb reacted with
an unknown human protein with an apparent molecular weight of 95 kDa in lung

tumor tissues.
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This study aimed to identify the human unknown protein that could react with
CM5pADb and to characterize the identified protein in term of its response to stress
signals including genotoxic stress and ER stress in comparison with p53 tumor
suppressor protein. The 95 kDa protein was immunoprecipitated by CM5pAD,
resolved through SDS-PAGE, excised from gel and subsequently identified by liquid
chromatography-tandem mass spectrophotometry (LC-MS/MS) to be glucosidase I, a
key endoplasmic reticulum (ER) protein involved in the quality control mechanism of
glycoprotein folding. Protein levels of glucosidase Il were greatly increased in 35 of
37 (94.6%) human lung tissue samples assessed, with only minimal expression in
normal corresponding adjacent tissues. A549 (human lung adenocarcinoma epithelial
cell line) was used as a cell model in order to investigate expression pattern of
glucosidase Il in response to UV-irradiation and tunicamycin-induced ER stress in
comparison to p53. We have demonstrated that the pattern of changes of their protein
levels in response to ER stress and genotoxic stress were similar. Protein levels of
both p53 and glucosidase Il were increased in response to UV irradiation, but
decreased in response to tunicamycin-induced ER stress. However, while p53 was
trans-located into the nuclease in response to UV irradiation, glucosidase Il remained
within the cytoplasm. Interestingly, there were small protein bands recognized by the
anti-glucosidase Il mAb whose nuclear levels were increased in response to both
types of stress. Although these bands may be the degradation products of glucosidase
I, their intensities were increased in response to the stress signals despite levels of the
full-length protein thus suggesting their roles in stress response. Nevertheless, further

investigations with better technology, i.e. immunofluorescence are needed.
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In conclusion, this thesis has successfully demonstrated that the human
unknown protein reacted with the CM5pAD, is an ER-resident protein glucosidase II.
The high frequency of glucosidase Il overexpression in lung tumor tissues, which to
our knowledge has not been previously described, indicates its crucial role in lung
tumorigenesis and thus a valuable biomarker in aiding screening and/or diagnosis of
lung cancer. However, further investigations on the underlying mechanism of the
protein induction and its relationship with p53, genotoxic stress, ER stress and cellular

transformation are warranted.
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