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• Experimental data/measurements

• Sequencing prep

• Sample info

• Files

• workflows



Objectives for this session

• How do we structure meta data

• Difference between Ontology and data standards

• PHA4GE SARS-COV-2 meta data standard specification



Discussion #1

• What kinds of data and information have you generated before you 
sent your DNA/RNA off for sequencing?
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Data that we capture before sequencing

• Spreadsheet with data from an experiment

• Lab notebook with experimental info

• Speadsheet about the samples you sent off

• Notes about sequencing prep

• Type of sequencing

• Importance of dates when stuff was done  helps for unique 
identifiers

• Tracking of samples



Capture meta data in Spreadsheets

• Leave the raw data raw - do not change it!

• Put each observation or sample in its own row.

• Put all your variables in columns - the thing that vary between samples, like 
‘strain’ or ‘DNA-concentration’.

• column names must be explanatory and no space eg., LibraryPrep or 
Library_Prep

• Do not combine multiple pieces of information in once cell

• E.coli_K12   rather have a column for species (E.coli) and a strain column (K12)

• Export the data to a text-based format like comma-separated values 



Discussion #2: work in pairs: What’s wrong with this?
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Data capture for sequencing: what is wrong?

• Format of client_sample_id changes and cannot have spaces

• Capitalization of the replicate column changes

• Volume and concentration column headers have unusual (not allowed) characters

• Volume, concentration, and RIN column decimal accuracy changes

• The prep_date and ship_date formats are different, and prep_date has multiple formats

• Missing data



Challenges of Heterogenous data

• Field names could be be used differently

• Source (lab ) versus source (sample type)

• Values: usually free text

• Short hand

• Granularity (cough vs dry cough)

• Format of date



Getting the right information to the right people is critical 

during health emergencies.

• Data structure variability in local databases propagates to public repositories

Private databases:
Public databases:
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How do we fix it?

• Ontologies

• Data standards

• Prescribed set of fields/terms/formats

• Tools

• Software to implement standards



How do we fix it?

• Ontologies

• Hierarchy or trees of controlled vocabularies using standardized terms

• terms linked using a logical relationship

• Universal identifiers removes any ambiguity in terms

• Terms have specific definitions

• Synonyms



How do we fix it?

• Ontologies

• Hierarchy or trees of controlled 
vocabularies using standardized 
terms

• terms linked using a logical 
relationship

• Universal identifiers removes 
any ambiguity in terms

• Terms have specific definitions

Mungall et al., 2011. Journal of Biomedical Informatics, 44(1): 87-93



Data standards





Contextual data

Methods

Lab results

Sample metadata

Clinical/Epi data

Sequence data

Contextual data (metadata) used for 

surveillance and outbreak investigations: 

• characterize lineages and clusters

• identify variants with clinical significance

• correlate genomics trends with outcomes, risk 

factors

• inform decision making for public health 

responses and monitor effects of interventions

Contextual data is critical for interpreting SC2 sequence data.



SARS-CoV-2 Domain Content

• Repository accession numbers and identifiers

• Sample collection and processing  

• Host information

• Host exposure information

• Host reinfection information

• Host vaccination information

• Sequencing methods

• Bioinformatics and quality control metrics

• Lineage and variant information

• Pathogen diagnostic testing details 

• Provenance and attribution

The SARS-CoV-2 Contextual Data Standard 

Data Sources

• Case report forms

• Public repository requirements

• Existing metadata standards 

• Literature 

Mapping to Standards

• MIxS 5.0

• MIGS Virus, Host-Associated

• Project/Sample Application 

Standard

• OBO Foundry Ontologies

PHA4GE SARS-CoV-2 Specification

https://github.com/pha4ge/SARS-CoV-2-Contextual-Data-Specification



• Standardized 

collection template 

(colour-coded, 

yellow=required, 

purple=recommended, 

white=optional)

• Pick lists: standardized 

terms

• Structured formats e.g. 

for dates

• JSON schema

Putting standards into practice: Template and standard terminology
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• Reference guide: field labels, 

definitions, guidance, expected values

Guidance documentation





https://www.protocols.io/workspaces/pha4ge

• 7 public repository 

submission protocols 

(GISAID, NCBI, EMBL-

EBI) on Protocols.io

• PHA4GE-adapted 

submission forms

• instructional videos

Protocols to mobilize harmonized data

Different repositories have different fields, but PHA4GE helps standardize what goes 

into those fields
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