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Introduction

When an individual has colorectal surgery because of a cancer diagnosis, parts of the cancer mass or tumor are put into a waxlike substance called paraffin and saved as a block.  This makes it possible to look at the genetic material (DNA) from the tumor, along with DNA from normal tissue.  

Previously, we discussed the idea that people can develop cancer because they are born with an alteration in a gene.  One type of gene change can lead to a syndrome or collection of findings known as Hereditary Non Polyposis Colorectal Cancer (HNPCC).  

There are times when we are not sure whether a person or family has HNPCC.  Sometimes, the best way to figure out whether or not a person with colorectal cancer has HNPCC is to do MSI testing.  MSI testing stands for MicroSatellite Instability.  MSI testing is usually done on tumor tissue saved from a surgery (not on a blood sample, like other genetic tests).

Chromosomes, Genes & Cancer

The genetic material in a cell is located on structures called chromosomes.  These chromosomes have thousands of genes on them, which provide the instructions for our bodies to run properly.  Genes, in turn, are made up of a 4-letter chemical alphabet called DNA.  Cells are constantly dividing so that old cells can be replaced by newer ones.  In order for the new cells to have the same instructions as the old ones, all of the genetic material in one cell has to be transferred to the new cells.  The cell itself and its genetic material is doubled and divided into two equal parts in a process called replication.  Cancer is an uncontrolled form of this replication process, and so the genes that are responsible for making sure that replication goes smoothly are also the genes that are important in the prevention of cancer.

The genes that are responsible for HNPCC are known as mismatch repair (MMR) genes.  These genes help correct mistakes that are made when the genetic material in the cell is doubled.  Changes in these genes make it likely that cells will accumulate more and more mistakes in other important genes, which can eventually lead to cancer.
Microsatellites

One way of looking at genetic material to see if changes are present is to look at areas of DNA that consist of small groups of chemical letters that are repeated frequently (such as “[AGG][AGG][AGG]”).  These areas of repeated DNA letters are called microsatellites.  

Microsatellites are usually repeated a fixed number of times in any given place on a chromosome.  They are used as a kind of “marker” to determine whether the cells in a tumor have acquired genetic changes that would suggest a problem with the replication process.  For instance, if the group of DNA letters in a microsatellite is supposed to be repeated 5 times, but in the tumor, you see it has been repeated 4 times or 6 times, this indicates that the area of genetic material is not “stable” during the replication process.

This is where the term “microsatellite instability” comes from.  Before, we reviewed the idea that the genes involved in HNPCC are responsible for correcting mistakes during replication.  The presence of microsatellite instability raises the likelihood that the person has HNPCC.

Testing

MSI testing is best done on colorectal tumor blocks.  When MSI testing is done, a laboratory will look at both normal tissue and tumor tissue and compare them.  The lab will also look at different areas of DNA in both tissues.  The lab will then issue a report indicating whether or not there is microsatellite instability present and classify it as high or low (this usually depends on how many areas are unstable that the lab looked at).

It is important to remember that tumor tissue classified as having high MSI is not necessarily caused by an alteration in a gene involved in HNPCC.  It just makes it more likely.   Similarly, although the majority of colon cancers in HNPCC are associated with MSI, not all HNPCC-related tumors will have this.  However, it is considered to be a good “first pass” at determining which people may be at higher risk for having HNPCC.  The following table shows the likelihood of a colon tumor showing high MSI and being related to HNPCC.

	Tumor tested
	MSI positive
	MSI negative

	Colon cancer
	~20%
	~80%

	HNPCC-related colon cancer
	~90%
	~10%


As this table shows, 90% of HNPCC-related colon cancers are MSI positive, while only 20% of general colon cancers have MSI.

If the testing reveals that MSI is present, your family may wish to consider genetic testing.  As the above table indicates, without MSI, it is unlikely that the colon cancer would be related to HNPCC, although we could not rule out the possibility.  You should talk with your health care providers about your test results.  They can discuss appropriate screening and the option of genetic testing with you.

IMMUNOHISTOCHEMISTRY

Immunohistochemistry (IHC) is a test that is often done along with MSI.  IHC involves looking at the tumor tissue for the presence of (usually 4) proteins made by the genes involved in HNPCC.  These 4 proteins are MLH1, MSH2, MSH6 and PMS2.  The absence of one or more of these proteins in the tumor tissue can help your health care team determine which gene may have a mutation and could be responsible for the cancers in your family.

