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After lung and breast cancer, colorectal cancer accounts for the most common
cause of death from malignancy in the westernized countries. In Thailand, new cases are
also diagnosed each year. There have been considerable advances in understanding the
molecular correlations of this disease and of the complex interaction of inherited and
acquired genomic changes.

Tumorigenesis has long been thought to be a multistep process, however, it has
recently become possible to identify the molecular events by simplification of molecular
biological techniques that emphasize the initiation and progression of human tumors.

Colorectal tumors have proven to be a powerful system in which to search for and
study the genetic alterations involved in the development of a common human neoplasm.
The principle is well established that colorectal neoplasms arise and process through
accumulation of an increasing number of lesions in a variety of genes, oncogenes (K - ras)
and tumor suppressor genes (APC, DCC, and p53). It is now clear that loss or malfunction
of specific genes is often responsible for particular stages in the progression of the
adenoma- adenocarcinoma sequence.

In this review, the model for the genetic basis of colorectal neoplasia put forward
by Fearon and Vogelstein is included. It underlies the role of APC, p53, DCC genes and
K -ras proto-oncogene that a series of mutations occur in the progression from normal cells
to colorectal cancer. This model has had great influence on molecular oncology. New
mutations in colorectal tumors are continually being discovered due to the pathogenesis

of different types of colorectal cancer by different genetic pathways.
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Figure 1. Map of the APC gene.
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Figure 2.Linearized map of the p53 protein. The protein has two tranactivation domains near the amino

terminus, oligomerization and DNA binding domains that overlap at the carboxy terminus, and
five evolutionarily domains(I-V) that are important in sequence-specific DNA binding.
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Table 1. Genes involved in colorectal tumorigenesis.

Gene Type Chromosome Cellular Location Function

APC Tumor 5q21- q22  Cytoplasm Growth signal
suppressor inhibition

DCC Tumor 18q21 Cell membrane Cell- cell adhesion,
suppressor cell

Ps3 Tumor 17p13.1 Nucleus Growth inhibition,
suppressor cell

K-ras Proto-oncogene 12p12.1 Cell membrane/ Intracellular signal

cytoplasm tranduction
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Figure 4. A model of genetic events in colorectal carcinogenesis.
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