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The goal of this study is the development of a novel diagnosis to predict recurrence in colorectal
cancer cases by detecting membrane type C4.4A, which is significantly expressed in recurrence
cases. In this study, we have tried to reach the goal by analyzing the characteristics of membrane
type C4.4A in recurrence cases and by making a novel monoclonal antibody against membrane type
C4. 4A using a original phage antibody library system and a hybridoma system.

We firstly analyzed the association of C4.4A expression with recurrence which is caused by
metastasis. It was revealed that C4.4A promotes cancer cell migration and invasion by binding
to collagen I and IV. In addition, in order to understand the mechanism, we focused on proteolytic
enzymes. As a result, C4.4A are involved in MMP2 and MT1-MMP expression, so that C4.4A is useful
as a target to predict the recurrence which is caused by metastasis.

We next attempted to create monoclonal antibodies against C4. 4A from a synthetic phage antibody
library, which enable to isolate a monoclonal antibody quickly, and then isolated 12 kinds of
monoclonal antibodies. Although these antibodies are specifically bound to an antigen peptide
the whole colorectal cancer tissues are stained in immunohistochemical analysis. It is suggested
that these nonspecific bindings may be due to low affinity to the antigen (several hundred nM).
Thus, we tried to the monoclonal antibodies from an immune phage antibody library, which enable
to isolate a monoclonal antibody with high affinity, and then isolated 66 kinds of monoclonal
antibodies. Furthermore, we have produced and purified single chain antibody (scFv)-Fc chimerized
proteins with the avidity effects, so that the binding affinity to the peptide antigen was greatly
improved (a few tens of nM). Actually, immunohistochemical staining in colorectal cancer tissues
showed that clone Hl and # 61 tend to stain the cell membrane in the cancer tissue. However, these
clones are inferior to the existing polyclonal antibody in staining sensitivity and specificity.
Therefore, we applied a hybridoma method as a monoclonal antibody creation system, in addition
to the phage antibody library method. In various screening such as ELISA, Western Blot and Flow
cytometry analysis, only clone CF35 among the candidates was specifically detected C4. 4A. Although
this clone showed high reactivity to C4.4A in all assays, cell membrane staining was not observed
in immunohistochemical analysis. The data suggested that CF35 could not detected C4.4A in strong
denaturing conditions such as the paraffin—embedded tissue section.

Currently, we are analyzing the utility as a novel diagnhosis to predict recurrence in colorectal
cancer cases by detecting membrane type C4.4A in about 500 cases of clinical colorectal cancers
using the existing polyclonal antibody and monoclonal antibody (11A1).

On the other hand, X-ray crystal structure analyses of Clone Hl-antigen peptides complex showed
that arginines on the heavy chain CDR3 interacted with the antigen peptide by Van der Waals force
or electrostatic interaction, so that these interctions could contribute to structural
stabilization. In addition, we predicted the structures of seven kinds of antibodies by homology
modeling using a computer and idetified structural stability and electrostatic properties.
Furthermore, we thermodynamically demonstrated introduction of charge residues around the edge
in the paratope but not hot—spot enable to improve the binding affinity. We believe that these
findings will contribete to the development of fundamental technology for the design of monoclonal

antibodies with high quality.
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