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Metadata Are Critical
• Metadata: Information about each sample that was sequenced

◦ e.g. host organism, treatment, date of sampling

• Hypotheses to test usually depend on metadata
◦ “Are the gut microbial communities more diverse in treated mice than untreated ones?”



Metadata Are Critical–And Often Poor
• Metadata: Information about each sample that was sequenced

◦ e.g. host organism, treatment, date of sampling

• Hypotheses to test usually depend on metadata
◦ “Are the gut microbial communities more diverse in treated mice than untreated ones?”

• “Here is my mapping file. Please analyze my samples by treatment.”
#SampleID BarcodeSequence LinkerPrimerSequence Description
PC.354 AGCACGAGCCTA YATGCTGCCTCCCGTAGGAGT mouse__I.D._354
PC.355 AACTCGTCGATG YATGCTGCCTCCCGTAGGAGT mouse__I.D._355
PC.356 ACAGACCACTCA YATGCTGCCTCCCGTAGGAGT mouse__I.D._356
PC.481 ACCAGCGACTAG YATGCTGCCTCCCGTAGGAGT mouse__I.D._481
PC.593 AGCAGCACTTGT YATGCTGCCTCCCGTAGGAGT mouse__I.D._593
PC.607 AACTGTGCGTAC YATGCTGCCTCCCGTAGGAGT mouse__I.D._607
PC.634 ACAGAGTCGGCT YATGCTGCCTCCCGTAGGAGT mouse__I.D._634
PC.635 ACCGCAGAGTCA YATGCTGCCTCCCGTAGGAGT mouse__I.D._635
PC.636 ACGGTGAGTGTC YATGCTGCCTCCCGTAGGAGT mouse__I.D._636
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Standardized Metadata Are Complicated
• To support cross-experiment 

comparisons, metadata must 
be standardized
• From Genomic Standards 

Consortium (GSC) :
◦ Minimum Information about 

any (x) Sequence (MIxS)
§ MIGS for genomes

§ MIMS for metagenomes

§ MIMARKS for marker genes

Yilmaz et al, Nat Biotechnol. 2011



Standardized Metadata Are Complicated
• Environmental packages add more detail—and yet more complexity

MIxShostassoc_210514.xls by core MIxS team



Excel Wins (Nearly) Every Time
• Metadata are perfect for a database

◦ Enforce relational integrity, minimize redundancy through normalization, track modifications, etc
◦ But most biologists won’t set up and maintain one
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• (At least one) lovely metadata software suite exists
◦ Based on Investigation/Study/Assay model 
◦ Offers GUI for custom field configuration, data entry
◦ Outputs ISA-TAB, submits to European Nucleotide Archive
◦ But most biologists won’t install and register it, let alone use it

http://isa-tools.org/
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• (At least one) lovely metadata software suite exists
◦ Based on Investigation/Study/Assay model 
◦ Offers GUI for custom field configuration, data entry
◦ Outputs ISA-TAB, submits to European Nucleotide Archive
◦ But most biologists won’t install and register it, let alone use it

• What most biologists WILL and DO use is Excel 
• For them, data analysts and computationalists have to decide:

http://isa-tools.org/

Do we want exquisite tools or do we want quality metadata?

http://isa-tools.org/


QIIMP Meets Users Where They Are
• The Quick and Intuitive Interactive Metadata Portal (QIIMP)

§ Pronounced ’chimp’—part of the QIIME & Qiita family

◦ Asks minimal questions to determine appropriate standards package

◦ Invites easy but structured custom field definition
◦ Creates a macro-free, cross-platform Excel file that validates entered metadata



One-Page Web Interface (QIIMP)
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Conclusions & Acknowledgments
• Improving metadata management is as important as improving laboratory protocols
• Several excellent tools exist for capturing standardized, high-quality metadata

◦ But a significant segment of researchers simply won’t USE them

• “The Customer Is Always Right!”



Conclusions & Acknowledgments
• Improving metadata management is as important as improving laboratory protocols
• Several excellent tools exist for capturing standardized, high-quality metadata

◦ But a significant segment of researchers simply won’t USE them

• “The Customer Is Always Right!”
◦ Well, no—the customer is often wrong, but it is no good telling them so
◦ Just have to find a way to make them happy!

• QIIMP provides simple but rigorous Excel-based metadata collection
• QIIMP launches July 23!

◦ July 24 St. Petersburg time :)
◦ Part of the Qiita open-source microbial study management platform
◦ https://qiita.ucsd.edu/qiimp
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