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A common O-linked glycosylation with N-acetylgalactosamine (GalNAc) occurs at serine or threonine residues of

glycoproteins, including mucins. GalNAca-Ser/Thr, which is known as Tn antigen, is the precursor for all mucin-type O-
glycans. Tn-antigens are shielded by extended glycosylation in healthy and benign tissues but are uncovered
in approximately 90 % of carcinomas. This makes the Tn-antigen as one of the most cancer specific biomarker and
potential target in cancer therapeutics. Anti-Tn antigen MLS128 monoclonal antibody (mAb) was produced two
decades ago by immunizing mice with “cancerous antigens” derived from L.S180 colon cancer cells.

Previous studies in our laboratory revealed that MLS128 inhibits cancer cell growth, and suggested insulin-like
growth factor-I receptor (IGF-IR) down-regulation as a possible mechanism underlying the effects of
MLS128. Thus, anti-IGF-IR mAb 1H7 was used in the first part of this study along with MLS128 to understand the
inhibitory effect of MLS128 and to characterize its possible interactions with IGF-IR signaling in colon cancer cells. The
effects of MLLS128 and 1H7 mAbs on three colon cancer lines; HT29, LS180 and LSl74T, were investigated. Both mAbs
inhibited the growth of all three cancer cell lines examined to a certain degree. Growth inhibition by 1H7 was
more significant than MLS128, but only to 60% level although it was confirmed that colon cancer cell growth is IGF-I
dependent. These results suggested that there must be other growth signaling pathways involved in colon cancer cell
growth other than IGF-IR signaling. This study revealed that down-regulation of the IGF-IR, which was clearly observed
with those cells treated with 1H7, was responsible for the inhibition of colon cancer cell growth. In contrast, MLS128 did

not down-regulate IGF-IR in colon cancer cell lines. This result ruled out the original hypothesis that the down-



regulation of IGF-IR is one possible mechanism by which MLS128 inhibits LS180 cell growth

Cumulative data suggested that MLS128 binds to a 110 kDa glycoprotein (GP) on the surface of colon cancer cells.
MLS128 treatment caused a partial disappearance of 110 kDa GP on all three cancer cell lines. The disappearance of 110
kDa GP was most significantly observed in HT29 cells. Although IGF-IR down-regulation may not be the mechanism
underlying MS128 inhibitory effects as proposed previously, a possible link between IGF-IR- and 110kDa GP-mediated
growth signaling pathways in HT29 cells was examined by immunoprecipitation/immunoblotting (IP/IB) experiments,
which did not indicate direct association of the two molecules.

The second part of this research was carried out to characterize and identify the 110 kDa GP. Microdomains are
thought to consist of a wide array of proteins, lipids, receptors as well as many signaling molecules. Sucrose gradient
fractionation of HT29 and L.S180 cell lysates was conducted to determine whether or not IGF-IR and 110 kDa GP exist
in microdomains. IB results showed that both molecules were localized in microdomains. MLS128 treatment of cells
resulted in the reduction in IGF-IR and 110 kDa GP as well as Src family kinases in the microdomains. This suggested
that MLS128 may have modulated microdomains, which méy influence colon cancer cell growth.

Two dimensional gel electrophoresis and mass spectrometry of isolated tryptic peptides were performed to identify 110
kDa GP according to highly sophisticated conventional procedures, but so far no candidate GP has been found. This may
be due to the fact that the 110 kDa GP is extremely resistant to trypsin digestion, as a result of interference by abundant
O-glycosylation, the lack of database for glycosylated peptides and the limited availability of samples.

During this study, however, an interesting observation was made, that is, limited proteolysis occurred in 110 kDa GP
localized in microdomains during freezing and storage. Two independent observations involving HT29 and
L.S180 cells suggested the existence of possibly different protease-susceptible sites in the respective 110 kDa GPs.
Conformational relaxation during storage, freezing, and thawing must have exposed the cleavage site(s) to contaminating
proteases, resulting in limited proteolysis as was observed. Although protease inhibitor cocktails were added to cell
lysates and during sucrose gradient fractionation, degradation of 110 kDa still occurred. This fact suggests that
unidentified proteases that are resistant to the added inhibitors are responsible for the limited proteolysis of 110 kDa
GP. The unexpected observation of limited proteolysis should be useful for further investigation, specifically to identify
110 kDa from databases and eventually uncover its structure and the mechanisms of cell growth inhibition by MLS128.

In conclusion, with respect to the hypothesis propqsed at the beginning of this study, it is now possible to state that

IGF-IR down-regulation and signaling is not the mechanism involved in colon cancer cell growth inhibition by MLS128.



Significant findings from this study are that colon cancer cell growth is IGF-I dependent and that the down-regulation
by anti-IGF-IR is the mechanism by which anti-IGF-IR mAb inhibits the growth of colon cancer cells. To determine the
effects of MLS128 on colon cancer cell growth, identification of 110 kDa GP is inevitably required. This research has

provided with hints and insights into future studies for achieving our goal.
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