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The development of specific cancer vaccines targeting colorectal and pancreatic cancer
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We have noted in experimental studies designed to isolate and characterize the immunogen that defines colorectal and pancreatic
cancer, that the transforming cell initially expresses this protein at the time of genotypic transformation prior to the appearance
of those cells demonstrating phenotypic features of neoplasm. This protein is represented by a mutated oncofetal protein acting as
an immunogen but at too low a level to induce a host immune response. This process appears to occur at least 6 months prior to any
atypical appearance of the transforming cell. The transformation which can be demonstrated in normal appearing cells adjacent to a
malignant lesion appears to suggest that the transformation process is not defined by a mutation in one altered cell, but rather occurs
within a field within which the tumor process had been initiated. This field appears to represent a large cluster of transformed cells
existing in a dormant state induced by the presence of the tumor that had progressed within the field itself. Removal of the developing
malignancy appears to remove any localized immune suppressive activity which allows further transformation within those cells
already existing within the field.

As the tumor progresses genetically it initiates the production of a number of factors including matrix metalloproteinase. This
allows the cell to invade adjacent vessels that have grown into the tumor but also results in the break down of e-cadherin to its small
form the s-e cadherin which then initiates progression and metastasis. Many tumors that ‘metastasize’ or spread throughout the body
reside in that specific location of implantation as a result of the surface glycoprotein expressed on the outer cell membrane of the
tumor, a seed and soil concept. As such, that lesion metastatic to liver can only grow in the liver parenchyma and can not spread to
other organs. At best, the lesion can only proliferate in that organ in which it has implanted.

Because of the extremely low level of oncofetal protein expression within any tumor system, the host immune system virtually
bypasses this antigen allowing uninterrupted growth of the tumor within the host. At best, host immunity can only initiate a process
of tumor surveillance wherein the host can identify and destroy one or two criminal cells in a population of thousands of such cells.
Prehn had originally suggested that in order to induce immune recognition, one must pool the tumor immunogen to its threshhold
level of activity to assure specificity in recognizing the system. The important antigens defining an array of malignant lesions
expressed in the colorectal system was defined by Hollinhead employing pooled allogeneic membrane protein. This pooled material
was subfractioned by sephadex gel and discontinuos polyacrilamide gel electrophoresis. The components of the separation process
were tested by delayed cutaneous skin hypersensitivity in patients with the specific tumor, patients with different malignancies and
normal volunteers. For colon cancer, an antigen of approximately 60-80 kd was defined. Testing for an immune response, doses of
approximately 500-1000 ugm of partially purified antigen were found necessary to turn on effective immune reactivity.

FDA suspected that even though the final antigen preparations represented a single band on isoelectrophoresis that the protein
composition was complex and probably represented several antigens or oncofetal proteins migrating to the same region on the gel.
As such, it was suggested that a genetically engineered preparation would be required for future clinical trials eliminating the
process of producing a pooled allogeneic preparation. As such, by today’s standard, this form of preparation using pooled tumor
from operative specimens would be subject to the potential of possible contamination by HIV, HPV or Hep B and C. Monoclonals
were therefore developed to the antigen used in the study and obviously as anticipated several mAbs were obtained that cross reacted
with colon cancer. The mAbs in the IgG1 format were found capable of destroying tumor by ADCC and valuable in the purification
of antigen in anticipation of mass spectroscopy studies.

To clarify the antigen composition, HPLC was performed with at least 3 significant bands being defined in the colorectal/
pancreas oncofetal proteins. Three distinct antigens have been isolated, characterized and developed for clinical trials. The pooled
allogeneic antigen when first employed, was able to produce between 70 and 90 % survival free of disease recurrence. While the
antibodies derived from these proteins are being employed with significant responses in those patients having failed all therapeutic
modalities, vaccines are now being developed GMP to use in those patients where post surgery, there is a very high rate of recurrence
at the 1-2 year post surgical period of time. An example is in found in those patients undergoing pancreatectomy where even when
nodal disease may be absent, at 1-2 years post surgery, 90% of the patients will present with recurrent disease.
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