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Microsatellite Instability (MSI) Testing

Microsatellites are stretches of DNA with a repetitive sequence of nucleotides (e.qg.,
AAAAA or CGCGCGCQG) that are particularly susceptible to acquiring errors when the
MMR gene function is impaired. Cancers arising in cells with defective MMR gene
function exhibit an inconsistent number of microsatellite nucleotide repeats when
compared to normal tissue, a finding referred to as "microsatellite instability” (MSI) (see
Figure 1).
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Figure 1. Microsatellite instability testing is used to identify tumors caused by defective MMR by
comparing the number of nucleotide repeats in a panel of microsatellite markers in normal tissue with the
number from tumor tissue from the same individual.

Microsatellite stability (MSS) is present if the same number of repeats is present in each marker in both
the tumor and the normal tissue.

Microsatellite instability (MSI) is present if the number of repeats in the tumor and the normal tissue
differs.

Adapted from Gruber & Kohlmann [2003]

MSI, assessed using a panel of microsatellite markers, is compared in tumor tissue and
normal tissue. A 1997 NCI consensus meeting recommended testing a core panel of
five markers: BAT25, BAT26, D2S123, D5S346, and D17S250 [Boland et al 1998]. This
panel remains the most commonly used, and it includes two mononucleotide and three
dinucleotide repeats. However, many labs are now using a variety of panels [Hegde et
al 2014]. A tumor continues to be classified as follows [Boland et al 1998, Hegde et al
2014]:



MSI-high if two or more of the five markers of the core panel show instability
or more than 30% of markers show instability in other marker panels

MSI-low if one of the five markers in the core panel shows instability or fewer
than 30% of markers show instability in other marker panels

MSI-stable if O (or 0%) of the markers show instability in the core panel or
other marker panels

Note: Although some clinical laboratories use additional markers when performing MSI
testing, there is a lack of consensus on the markers beyond the five designed by Boland
et al [1998]. Next-generation sequencing (NGS) methods have been used to detect
MSI-high tumor status [Nowak et al 2017, Hempelmann et al 2015, Stadler et al 2016].

Colon tumors. When adequate tissue is available, studies of Lynch
syndrome-associated adenomas suggest a slightly lower rate of MSI
compared to invasive cancers, with approximately 80% of adenomas being
MSI-high (see Table 3). Adenomas with high-grade dysplasia are more likely
to exhibit MSI than early polyps [lino et al 2000].

Endometrial cancers. Approximately 20%-30% of endometrial cancers
exhibit MSI, and as with CRC the majority are the result of somatic MLH1
promoter methylation [Hampel et al 2006].

Advantages of MSI testing:

MSI testing is an effective method for determining which tumors arise from
MMR deficiency. Studies have demonstrated that the sensitivity of MSI testing
for identifying tumors that arise in individuals with a germline MMR gene
pathogenic variant is 93% [Shia 2008].

MSI testing may be positive (i.e., MSI-high, identifying a tumor as arising from
MMR deficiency) when the IHC studies are negative due a protein that is
present, but nonfunctional) [Shia 2008].

MSI testing requires very little tissue [Zhang 2008].
MSI testing is highly reproducible [Zhang 2008].

Limitations of MSI testing:

It may not be readily available at all centers because it requires
microdissection and molecular analysis [Bellizzi & Frankel 2009].

In some tumors, MSI cannot be detected because of technical challenges
such as lack of DNA in extremely mucinous tumors [Hampel et al 2005].

A small portion of Lynch syndrome-related tumors will not show evidence of
MMR deficiency [Shia 2008].

It may not reduce the cost of molecular testing because it does not help
identify the gene that is most likely mutated, but this is less of a factor now
that multigene panel testing is typically as cost effective as targeted, single-
gene testing.



e Biallelic somatic (tumor) inactivation of an MMR gene can result in a sporadic
tumor with MSI (see Genetically Related Disorders).
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