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HUMAN MCA TO COLORECTAL CANCER

recent patients). Finally, and most significantly, we found that
these diploid cells synthesize MCA that specifically react with
TAA. Thus, the increased frequency of isolation of diploid cells
and specificity of the secreted MCA are probably due to recruit-
ment of these transformed cells during immunization. Our data
further demonstrate that these transformed B-cells, although
they express EBNA, are stable producers of human MCA, since
they have been shown to grow in continuous culture with increas-
ing levels of MCA production for a period of approximately 12
months. ]

The human MCA that we have developed exhibit marked
differences in reactivity with normal colonic mucosa. Quantitative
differences rather than strict qualitative differences in reactivity
were seen in many tests with matched tumor and noninvolved
mucosa cells obtained from the same patients. The occurrence
of a lower-level but detectable normal cell reactivity may be
attributed to the recognition of determinants associated with
minimal deviation from the normal condition, a situation that has
been associated with noninvolved mucosa cells some distance
removed from the primary tumor site (26, 27). The antibodies
were tested against various normal tissues such as breast, lung,
liver, and skin and were found to be negative.

Aninteresting and significant difference in the specific reactivity
of these MCA as compared to many mouse MCA generated
against human colon cancer is the absence of reactivity to well-
known tissue components, particularly CEA, frequently recog-
nized by mouse MCA (7). We found no reactivity of these human
antibodies to CEA, blood group determinants, or histocompati-
bility antigens, suggesting that the human MCA specificity is
restricted to those structures recognized as immunogenic in the
autologous host. It is not unreasonable to expect that, when one
immunizes mice with human tumor cells, there would be sub-
stantial antigenic competition resulting in the more abundant and
more predominant tissue type and differentiation antigens suc-
cessfully competing with relatively minor TAA for immune re-
sponsiveness by the host. Thus, autologous immunization of
humans may result in the elicitation of antibodies against the
group of antigens normally poorly immunogenic in mice. This
evidence suggests that humans and mice may respond to differ-
ent TAA. Another apparent difference between human and
mouse MCA is the patterns of labeling. Previous studies with
mouse MCA have demonstrated that there is often a heteroge-
neous labeling of cells within tumor sections. This pattern of
reactivity has been attributed by some authors to antigenic
heterogeneity of tumor cells (28, 29). In contrast, the human
MCA developed by our strategy were homogeneous in terms of
their reactivity to tumors to which they did react. A similar finding
has been made by Kan-Mitchell et al.,* who have found homo-
geneous reactivity of melanoma and colon tumors with the
human MCA that they have developed. A plausible explanation
for the heterogeneous staining of mouse MCA is that it is a
reflection of the murine immune recognition of phase- or cell
cycle-specific differentiation antigens abundant on the tumor cells
rather than putative TAA.

Specificity aside, only MCA that can be produced in appropri-
ate quantities can be considered clinically relevant. The diploid
lymphoblastoid cells tend to produce increased rather than de-
creased amounts of MCA over time and have been kept in

3 J. Kan-Mitchell and M. Mitchell, personal communication.
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continuous culture for aimost 1 year. The human-mouse het-
erohybridomas, although less stable than the diploid lines, should
be able, with frequent recloning, to produce sufficient quantities
of monoclonal antibody for clinical use.

Immunization of patients with autologous tumor cell vaccines
in an active specific immunotherapy protocol provides a unique
source of B-cells that can be used to generate human MCA
reactive with tumor cell surface antigens for the in vivo diagnosis
and immunotherapy of cancer. Furthermore, as demonstrated in
our studies of monoclonal autoantibodies (30), these tumor-
specific MCA should be useful as probes for the isolation and
characterization of TAA relevant to human immunity to cancer.
Biochemical characterization and purification of antigens recog-
nized by these human MCA are now in progress.

Other questions bearing on the ultimate in vivo application of
MCA include their ability to enter the extravascular environment
of a tumor, recognize tumor-specific structures, and bind with
sufficient avidity to be effective carriers of antitumor drugs or
diagnostic reporter molecules. These questions are being ad-
dressed in in vivo studies with colon tumor xenografts and in in
vitro studies on the binding avidity, epitope specificity, molecular
properties, and tissue distribution of recognized molecules. Pre-
liminary findings indicate that the MCA are able to gain access
and bind to tumor cells in vivo. However, regardless of the final
outcome of these ongoing studies and how they reflect on the
usefulness of this first group of human MCA directed against
colorectal cancer, the strategies for MCA production described
here clearly can be applied to studies on many different types of
cancer. These human MCA can then be used as reagents for
specific applications in the same way and to the same extent
that mouse MCA are now selected for specificity, isotype, and
binding avidity.
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Fig. 1. Characterization of human MCA. A, chromosome spread of a cell with growth characteristics typical of hybridomas. X 1600. Note presence of both human
and mouse chromosomes. B, phase photomicrograph of a cluster-forming MCA-producing cefl line. X 270. Note the aggregation and irregular shape of the cefis. C, G-
banded chromosome spread of the cell line shown in B. X 1360. Note the absence of mouse chromosomes. D, 10% formalin-fixed, paraffin-embedded section of a colon
carcinoma reacted with human MCA 16-88 (4 xg/ml). x 380. E, colon tumor, as in D, reacted with normal human IgM (4 ug/ml). X 380. No staining is observed. F,
cryostat section of a colon tumor stained with human MCA 16-88. x 640. Note the intense label at the periphery of the tumor cells (arrows). G, cryostat section of the
colon tumor seen in F reacted with normal human IgM. x 640. H, cytocentrifuged preparation of air-dried, unfixed SW 1463 celis stained by human MCA 16-88. x 280.
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