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                To the Editor — Rapid advances in DNA-sequencing and bioinformatics technologies in the past two decades have substantially improved understanding of the microbial world. This growing understanding relates to the vast diversity of microorganisms; how microbiota and microbiomes affect disease1 and medical treatment2; how microorganisms affect the health of the planet3; and the nascent exploration of the medical4, forensic5, environmental6 and agricultural7 applications of microbiome biotechnology. Much of this work has been driven by marker-gene surveys (for example, bacterial/archaeal 16S rRNA genes, fungal internal-transcribed-spacer regions and eukaryotic 18S rRNA genes), which profile microbiota with varying degrees of taxonomic specificity and phylogenetic information. The field is now transitioning to integrate other data types, such as metabolite8, metaproteome9 or metatranscriptome9,10 profiles.
The QIIME 1 microbiome bioinformatics platform has supported many microbiome studies and gained a broad user and developer community. Interactions with QIIME 1 users in our online support forum, our workshops and direct collaborations have shown the platform’s potential to serve an increasingly diverse array of microbiome researchers in academia, government and industry. Here, we present QIIME 2, a completely reengineered and rewritten system that is expected to facilitate reproducible and modular analysis of microbiome data to enable the next generation of microbiome science.
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                    Fig. 1: QIIME 2 provides many interactive visualization tools.


Fig. 2: QIIME 2 iteratively records data provenance, ensuring bioinformatics reproducibility.



                


                
            

            
                Data availability

              
              Data for the analyses presented in Fig. 1 are available as follows: Earth Microbiome Project data in Fig. 1a were obtained from ftp://ftp.microbio.me/emp/release1, and the American Gut Project (AGP) data were obtained from Qiita (http://qiita.microbio.me) study ID 10317. Sequence data in Fig. 1b are available in Qiita under study ID 10249 and the EBI under accession number ERP016173. Sequence data in Fig. 1c are available in Qiita under study ID 925 and the EBI under accession number ERP022167. Data in Fig. 1d are available in the q2-ili GitHub repository (https://github.com/biocore/q2-ili). Interactive versions of the Fig. 1 visualizations can be accessed at https://github.com/qiime2/paper1.

            

Code availability

              
              QIIME 2 is open source and free for all use, including commercial. It is licensed under a BSD three-clause license. Source code is available at https://github.com/qiime2. Help for QIIME 2 is provided at https://forum.qiime2.org.
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	09 August 2019
An amendment to this paper has been published and can be accessed via a link at the top of the paper.
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