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The investigation of microbiomes and complex microbial communities is now a major 
research direction in  biology, health and medicine. The ability to understand the 
biology of such microbial consortia, and develop their translational potential, is 
underpinned by the computational analysis of metagenome data. 
 
In this tutorial we will cover the major approaches to analysing and interpreting 
metagenome data obtained from microbiomes and complex microbial communities. 
 
I will commence with a short historical survey of the field, focusing on the limitations 
of culture techniques for isolating environmental bacteria, which drove the 
development of non-culture based methods such as 16S amplicon sequencing. 
 
My major focus will be on analysis and interpretation of whole community shotgun 
metagenomics, obtained with short read sequencing technologies (Illumina). I will 
describe how these complex data can be analysed using different approaches, 
namely 1) read level analysis making use of reference sequence databases; 2) via 
direct use of reference genomes and 3) by using metagenome assembly methods as 
a way of recovering draft genomes of the member species of the community. I will 
discuss both taxonomic and functional analysis of these data. Emphasis will be 
placed on the strengths and limitations of each approach, and the practical issues 
related to their use and interpretation (including command line usage examples and 
review of specific workflows). 
 
I will conclude by describing several new approaches that are gaining importance, 
including HiC-metagenomics, long read metagenomics and single cell based 
methods using microfluidics. 
 
Recommended reading: 
Quince, C., Walker, A.W., Simpson, J.T., Loman, N.J., Segata, N. (2017), Shotgun 
metagenomics, from sampling to analysis, Nature Biotechnology 35: 833-84. 
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