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What was your research question? 
Can newer DNA sequencing techniques help detect specific bacteria in the lungs, throat and mouth of persons with cystic fibrosis (pwCF) more accurately? Better detection, especially of infection-causing bacteria, could lead to better diagnostics and treatment options for pwCF.

Why is this important? 
Chronic lung infection and inflammation are a major cause of illness and death in pwCF. Today, hospitals mainly rely on basic culturing methods to detect the airway bacteria causing the infection to treat it effectively. However, these standard methods often miss important bacteria, especially the slow-growing ones and/or those that need specific conditions to grow. Older DNA sequencing techniques are better than culturing but still cannot distinguish certain harmful bacteria (such as Staphylococcus aureus) from common harmless ones (such as Staphylococcus epidermidis). Newer DNA sequencing techniques could lead to better detection and management of cystic fibrosis infections.

What did you do? 
We collected samples from the lungs, throat and saliva from 13 pwCF and analysed them using two different DNA sequencing techniques to study the bacteria: an older method (called 16S amplicon sequencing) and a newer method (called shotgun sequencing). These techniques allow us to find out not only which harmful or harmless bacteria are present, but also how many of each type (relative abundance). We then compared the older and the newer DNA sequencing techniques with each other and with the standard culturing tests performed at the hospital, to see which could detect harmful bacteria more accurately.

What did you find? 
The new DNA sequencing technique called shotgun sequencing found more pathogens in airway samples from pwCF compared to standard culture methods routinely used in hospitals. It also showed how much of each bacterium was present in the sample (relative abundance), which can help track infection progression and impact of treatment over time. Unlike older sequencing techniques, this technique was more accurate in telling the difference between harmful and harmless bacteria, which is important for guiding treatment. Finally, we looked into whether saliva could replace throat swabs. We found that  throat swabs were more reliable for detecting bacteria. 

What does this mean and reasons for caution? 
The newer DNA sequencing is a promising tool to detect harmful bacteria in the airways of pwCF. This method could improve the detection of harmful bacteria, as well as give insights into how much of each bacterium is present. This could help doctors to better understand the person’s disease and progression, and benefit patient care as a whole. However, more research in larger groups is needed, as there were only 13 pwCF included in the study and not a lot of clinical data was available to link it to the detection of bacteria.

What’s next? 
To look further into the promise of this new sequencing technique, it should be tested on a larger group of people and include more detailed clinical data. This will help explore possible associations between the presence of certain bacteria and health status, in CF and beyond.
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