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Letter Text:

We read with interest the editorial by Baralle and Ismail exploring the utility of next-
generation sequencing in paediatric clinical genetics®. The other major use of this
technology, which has emerged over the last decade, is in cataloguing complex
microbial communities, for instance the different human microbiomes. The
microbiome describes the diverse range of microorganisms found in and on the
human body and their complex interaction network. It is generally considered as
comprising viruses, bacteria, archaea and fungi. The human gut contains the most
complex microbial ecosystem and has been most extensively investigated to date,

particularly the gut bacterial microbiota.

Briefly, two main approaches are used to identify and describe bacterial communities
using next-generation sequencing: amplicon sequencing (metataxonomics) and

metagenomics?. Amplicon sequencing relies on PCR amplification of a single



bacterial “housekeeping” gene (the 16S rRNA gene) which is considered ubiquitous
but helpfully contains both highly conserved and variable regions across species.
Comparing the DNA sequence read of a section of the gene against a reference
database, particularly the variable regions, allows identification of the corresponding
bacterium to species level if sufficient sequence data is analysed. Next-generation
sequencing allows the reading of many thousands of amplicons in parallel, allowing
for its use in complex microbial communities. In contrast, metagenomic sequencing
reads all the DNA present in a sample after it has been randomly broken down into
fragments, hence its other name- “shotgun sequencing”. Amplicon sequencing has
the benefit of focussing on bacterial information but relies on inferring genomic
content data from elsewhere. Metagenomics is more comprehensive but difficult to
implement in mixed source DNA samples, particularly gut mucosal biopsies where
human DNA far outweighs the microbial component, because all DNA sources are
sequenced together by this approach. Metagenomics also suffers from annotation
problems, with a large proportion of sequence reads remaining “unknown” after

analysis.

Novel studies of the gut microbiome in the paediatric population have described new
microbial diagnostic and prognostic markers, and have opened novel therapeutic
avenues. For example, a reduction in 11 different bacteria in faeces from children
with coeliac disease are specific to that disease state?; a distinct faecal bacterial
cluster described in children post-allogenic haematopoietic stem cell transplantation
confers distinct prognostic outcomes in terms of subsequent viraemia episodes
(unpublished data from author MBE); and exploration of microbiota changes during
exclusive enteral nutrition treatment for Crohn’s disease* has led directly to the

development of new solid food approaches to treating the condition®.



If we are to embrace the diagnostic, prognostic and therapeutic revolution offered to
us by a greater understanding of the microbiome, there is an urgent need to
integrate microbiome analysis into clinical practice. To our knowledge, no UK centre
currently offers this in an accredited clinical laboratory. Whilst there are significant
financial, logistical, methodological, analytical and scientific challenges to
undertaking clinical microbiota testing, it is surely time for the scientific microbiome
community to move these techniques from the academic laboratory into the clinical
setting, much as our colleagues in clinical genetics have already successfully

achieved.
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