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Scope of the thesis

The aim of the studies described in this thesis was to establish a DNA diagnostic system for
hereditary nonpolyposis colorectal cancer (HNPCC) as comprehensive and efficient as
possible based on the genetic knowledge of this cancer syndrome. When the work started, two
major genes were known of which germline mutations led to HNPCC. These genes were the
mismatch repair (MMR) genes hMSH2 and hMLH1. It was also known that tumours from
patients with HNPCC often show microsatellite instability (MSI). Since all types of hMSH2
and hMLH1 mutations were found, we opted for a mutation prescreening based upon
denaturing gradient gel electrophoresis (DGGE), as this method will detect in principle every
small mutation. The prescreening is followed by direct sequencing of mutation-containing
DNA fragments. We designed specific two-dimensional DNA electrophoresis systems,
including a DGGE step, to comprehensively analyse hMSH2 and hMLH1 for mutations.
Design, application and protocols are given in this thesis. Even combined with a method more
specifically detecting large rearrangements, such as whole exon or gene deletions, there is,
however, still a substantial proportion of families for which no gene mutation is found. Partly,
whicht might be due to failures in the design of our mutation detection system. Therefore, we
have paid much attention to improvements of the DGGE technique, as is reflected by this
thesis. In addition, however, genes other than hMSH2 and hMLH1 may be involved in
HNPCC. When analysing the literature, we found that germline mutations of hMSH2 and
hMLH1 hardly occurred in patients whose tumours did not show MSI, and that the MMR
gene MSH6 in yeast and mice repaired defects that cannot cause MSI. For the human gene,
hMSH6, we designed a two-dimensional DNA electrophoresis system including a DGGE step,
to search for mutations. In patients with tumours without MSI, we could indeed identify
mutations in hMSH6, as described in this thesis.

This is not to say that all HNPCC families can now be accounted for by mutations of
hMSH2, hMLH1 and hMSH6. Further candidate genes as discussed in this thesis need also to
be investigated along the lines that are described here.
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