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Scottish Executive Health Department Chief Scientist Office
GENETIC SUSCEPTIBILITY TO ENDOMETRIAL AND COLORECTAL CANCER DUE TO MSH6 MUTATIONS, AND
CONTRIBUTION OF MSH2 & MSH1 TO ENDOMETRIAL CANCER INCIDENCE 
esearchers 
rofessor Malcolm Dunlop, Professor Harry Campbell, 
r Mary Porteous, Dr Iain Nicholl 

im 
e aimed to define the role of heritable mutations 

defects) in MSH6 (DNA repair gene) in susceptibility 
o endometrial and colorectal cancer. Tumour 
aterial was studied for genetic instability (MSI), a 
allmark of defects in particular DNA repair genes. 
SH6 protein expression was also correlated with 
utation status. We then investigated the role of 
utations in related DNA repair genes (MLH1 and 
SH2) in endometrial cancer. The ultimate aim was 

o develop strategies to identify Scots carrying 
utations so that cancer prevention could be 

argeted. By assembling large sample collections, we 
lso aimed to build a unique resource for future 
fforts aimed at identification of new cancer genes. 

roject Outline/Methodology 
NA samples from patients with endometrial or 
olorectal cancer (aged <55yrs) were studied for 
utations in MSH6. Patients with endometrial cancer 
ere also studied for MLH1 and MSH2 mutations. 
ndometrial tumour biopsies were stained with 
ntibodies to MSH6, MLH1, MSH2, oestrogen and 
rogesterone receptors; colorectal cancers were 
tained for MSH6. Tumours were assessed for MSI. 
olecular and genetic findings were then collated 
ith family history, clinical data and cancer survival. 

ey Results 
e show MSH6 defects play a role in endometrial and 

olorectal cancer in Scotland. Loss of MSH6 protein 
xpression was observed in a substantial minority of 
ndometrial tumours due to inactivation in tumours.  
here were no heritable MSH6 mutations, but we did 
ind inherited MSH2 and MLH1 mutations in women 
ith endometrial cancer. However, MSH6 mutations 
ere detected in colorectal cancer patients. Tumour 

mmuno-histochemistry helped guide gene testing in 
ombination with tumour MSI, but did not alone 
dentify patients with MSH6 mutations. Loss of MSH6 
xpression can be indicative of mutation in one of the 
ther MMR genes, but MSH6 immuno-histochemistry 
id not discriminate mutation in any MMR gene. We 
ound no evidence to support the notion that MSH6 

mutations are associated with good outcome, 
contrary to published literature. This work led directly 
to clinical benefit for patients and their families. 
 
Conclusions 
Study aims were achieved. Patient numbers allowed 
robust description of MMR gene involvement in these 
cancers, and analysis of impact on colorectal cancer 
survival. The findings are already translating and 
being implemented in the Scottish NHS. 
 
What does this study add to the field? 
The study refined knowledge of DNA MMR gene 
mutations in colorectal and endometrial cancer. The 
unique, prospective, whole-population study design 
means that the data have considerable validity and 
directly inform genetic service provision. Defining the 
role of MSH6, MLH1 and MSH2 in these cohorts 
provides important genetic data for future studies to 
identify new cancer susceptibility genes. 
 
Implications for Practice or Policy 
The findings have clinical relevance for patients and 
relatives, as well as having strategic NHS importance 
and implementation potential. NHS translation is 
underway in guiding which patients merit genetic 
testing. Indeed, MSH6 testing is now offered as a 
NHS diagnostic service in Scotland. We see genetic 
testing becoming the standard of care for subgroups 
of cancer sufferers. The aim is ultimately to prevent 
cancer deaths by capitalising on genetic information 
and instigating preventative measures. 
 
Where to next? 
We aim to capitalise on the particular attributes of 
these Scottish cancer cohorts and population controls 
to identify new cancer susceptibility genes. We aim  
to contribute to a future where genetic testing will be 
widely available for, as yet, undiscovered cancer 
genes. The ultimate aim is to use genetics to 
understand cancer causation and progression, so that 
prevention can be targeted to those at highest risk. 
This study is just the  beginning of a long 
journey that has undoubtedly benefited 
from CSO funding.   
 
Further details from: 
Professor Malcolm Dunlop, Edinburgh University 
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