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What was your research question? 
When the S1251N mutation is present in the CFTR gene, the F508C mutation is usually present 
on that same copy of the gene. We investigated the impact of having these two mutations in 
one gene copy.  
 

Why is this important? 
For other combinations of CFTR mutations on the same copy of the gene, it has already 
been shown that these mutations influence each other. Such a combination is called a 
“complex allele”. The interaction between these mutations can affect the symptoms of 
people with CF (pwCF) as well as the response to new CFTR correcting drugs known as CFTR 
modulators. A more in depth characterisation of these complex alleles could thus aid in 
predicting the course of the disease and prescription of the right drugs. 
 

What did you do? 
A person with CF was observed to have the S1251N mutation but not the F508C in one copy 
of the CFTR gene, and the disease-causing mutation G542X in the other copy. This person had 
much milder symptoms than usually seen in CF. To understand this rare case, this person was 
compared to pwCF with both the S1251N and the F508C mutations on one gene. We 
compared medical data to look at the differences between the S1251N mutation with and 
without F508C. We also used data from cell models and software modelling. 
 

What did you find? 
Compared to pwCF with the usual complex allele of S1251N and F508C, this person had no 
detectable lung disease and a lower sweat chloride concentration, suffering only from 
recurrent bouts of pancreatitis. The CFTR modulator ivacaftor did not improve their health.  
In cell models, the person’s CFTR was confirmed to be dysfunctional, but to a lesser extent 
than in pwCF with the S1251N and F508C complex allele. The response to CFTR modulators 
was also lower.  
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CFTR models in specialised software showed that F508C might worsen the negative effect of 
S1251N on CFTR function. 
 

What does this mean and reasons for caution? 
In routine genetic testing, complex alleles are often not searched for. However, the findings 
in this person illustrate how extensive genetic analysis might impact prognosis and treatment 
with CFTR modulators. The effect of lifelong treatment with these efficient but expensive 
drugs could vary depending on the presence of complex alleles. Thorough investigation can 
lead to more adequate prescription of treatments, especially modulators, which is important 
for both pwCF and the healthcare system. 
 

What’s next? 
International collaborations will be essential to do further research into complex alleles, 
because these combinations are even less frequently found than rare mutations on their own. 
Identifying and understanding complex alleles would allow us to predict the disease course 
more accurately and tailor treatments towards the specific needs of pwCF. 
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