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Abstract

Colorectal cancer has caused pain, taken away lives, and ruined families. It is also called a “silent
killer” because it is often diagnosed at a very late stage due to the lack of symptoms. Although a lot of
efforts have been put to prevent the disease and develop effective medication, many issues must be
addressed for the early detection of cancer and to improve the therapy. The purpose of our research is
to identify the protein with the potential for developing a vaccine to defend our bodies against

colorectal cancer by assessing the proteins in iPSC.

First, the Hematopoietic stem cells in bone marrow taken from C57BL/6 rats’ femur and shin
bone were differentiated into unactivated Dendritic cells (DC). Then the immune cell activation test
was conducted by adding some antigens such as placebos, CPG adjuvants, CPG+MC38, and
CpG+iPSC to the unactivated Dendritic cells (DC). The outcome was analyzed by flow cytometer to
assess the possibility of slowing down the formation of tumors in the experimental subjects.
Subsequently, mass spectrometers and big data were the techniques applied to analyze the elements of
proteantigen which can activate DC in our testing, and then three candidate proteins were singled out.
By using a western blot, we were able to determine the specificities of the three proteins. At last, we

checked the Human Protein Atlas to find the data on their protein expression in colorectal cancer.

The outcome of our testing shows that TTW1 only shows its specificity in iPSC cell line. Besides,
the data found in the Human Protein Atlas illustrates that TTW1 has a high expression figure in
colorectal cancer. The finding proves that antigens in iPSC can activate DC MHC1 marker to help
produce cytotoxic CD8+T cells, which in turn, triggers the immune system to defend against the

disease.

There has not been any literature relevant to the application of antigen vaccines. Our research will
focus on composing the target protein, TTW1, and look forward to developing a vaccine that can be

used as a method for the early detection and screening of colorectal cancer.
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