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ABSTRACT

An ideal tumor marker would allow a simple blood test to detect cancer. However,
due to a lack of sensitivity and specificity, no single marker has been recognized as a true
marker. Alterations of the p53 tumor suppressor gene are the most commonly observed
genetic abnormalities in many different types of human cancers. The accumulation of
mutant p53 often leads to the production of p53 autoantibody in the sera of patients with
various cancers. A report concluded from 80 serological analyses of p53 status in 18
cancer types suggested that the presence of p53 possessed as high as 95% specificity for
cancer, however this was compromised by the lack of sensitivity of only 20-40%. The
limitation of sensitivity is believed to be partly dependent on the way p53 antigen was
produced. An evaluation of the commercial ELISA kits using three different sources of
p53 antigen revealed that the solid-phase ELISA using prokaryotically expressed wild-
type p53 showed highest diagnostic accuracy. Therefore, in this study, two prokaryotic
expression systems, pAK400 and pET-15b(+), were used to express p53 and the produced
proteins were examined and characterized in order to develop a p53 autoantibody

detection kit. Wild type full-length p53 ¢cDNA was cloned into BCCP (biotin carboxyl



carrier protein) containing expression vector, pAK400 or hexahistidine-tag [(His)s]
containing vector, pET-15b(+). The BCCP in pAK400 vector serves as an in vivo
substrate mimic for £. coli biotin ligase, thus p53-BCCP fusion protein produced from
this expression system is readily biotinylated in vivo and without any further purification
step can be selectively immobilized onto the avidin coated microtiter plate. The pET-15b
vector, however, produced (His)s-p53 protein which needed to be subsequently purified
by using metal-affinity chromatography before coating onto an ELISA plate. In order to
screen for p53 autoantibody-positive sera, the purified (His)s-p53 fusion protein was
subjected to SDS-PAGE and immunoblotting with serum from lung cancer patients,
which then along with a commercial p53 mAb (DO7) were used as positive controls to
set up the ELISA. After obtaining optimal bacterial culture conditions and ELISA
conditions, the results showed that (His)¢-p53 fusion protein, but not p53-BCCP, was able
to differentiate p53 autoantibody-positive sera from those that were negative. When we
used produced (His)s-p53 protein to detect p53 antibody in 26 lung cancer patient’s sera,
Western blot analysis has identified 16 out of 26 (61.2%) cancer patients to be positive
for producing p53 autoantibody and 6 out of 26 (23.0%) cancer patients were found
positive using an established ELISA. When the ELISA cut off was designed by using the
mean values of negative sera plus 3SD, it was found that ELISA only able to discriminate
6 strongly positive out of total 16 positive cases. Our data suggest that Western blot
analysis should be used in combination in order to confirm and improve sensitivity of the
ELISA result. Our preliminary results indicated that Thai lung cancer patients may
develop p53 autoantibody as high as 61.2% of total patients tested, however, it remains to

be further investigate their clinical implications and in a large group of sample.
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