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Learning Goals
Get understanding of ODM APIs

- How to get access
- How to load and link data
- How to query available data



Making Data FAIR and Action-Ready 
for Both Consumers & Curators

DATA CURATORS RESEARCHERS DATA SCIENTISTS

Metadata Curation

Harmonise thousands of samples
Enforce minimum metadata model

Integrated Data Catalog

Find data across sources
Explore study-sample-data links

Search Services

Slice-and-dice analysis-ready data 
Write R Shiny apps rapidly
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● API access - Getting access token
● Introducing data model and API organisation
● Data loading - Loading and linking test dataset
● Data versioning - Adding a new version of expression results
● Data querying - Applying filters to slice and dice your data
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How to Get an API Token
Personal access tokens allow you to access your data via the REST API. The 
tokens are permanent. You can have multiple tokens and revoke them at any 
time.

To request a token navigate 
to your profile or click 
“Generate API token” on 
the starting page. 



Authorisation via an Access Token
Alternatively authorisation via Access token 
from Identity provider, e.g. Azure AD can be 
used. To specify the Access token use the 
“Authorisation” header, to specify the Genestack 
API token use the “Genestack-Api-Token” 
header.

Note: Access token takes precedence, meaning 
that if both tokens are supplied, the access token 
will be used for processing the request. 

Note 2: The solution has been tested with the 
Azure AD access tokens only. For other 
providers pretesting is recommended.
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Data Model
Genestack APIs:

- Create, edit, link and query data
- Cross-study, cross-omics, data-metadata search 
- Call via HTTP requests, Python, or R

Import GUI Python Script

Study Manual TSV

Samples
Manual or TSV 

import
TSV

Libraries / 
Preparations

(optional)
TSV

Omics metadata TSV

Omics data GCT, VCF, FACS



Data Requirements
1. Format.

All metadata should be in .tsv format. 
Expression data in .gct, variant data in .vcf.

2. Mandatory attributes. 
Study “Study Title” - used for displaying the 
name.
Samples “Sample Source” with values and 
“Sample Source ID” with unique values
Libraries “Library ID” with unique values
Preparations “Preparation ID” with unique 
values

3. No duplicated attributes

Sample Source Sample Source ID …

Source_1 Sample_1_ID …

Source_1 Sample_2_ID …

Library ID Sample Source ID …

Library_1_ID Sample_1_ID …

Library_2_ID Sample_2_ID …

Study Title …

The name to be displayed …



Headers in the expression file 
should correspond to sample 
metadata so the system recognise 
what column relates to what 
sample. 

During import user can specify 
which attribute from the template 
should be used for linking during 
import.

If nothing is specified the “Sample 
Source ID” attribute is used. 

Linking Attributes
Name Sample Source Sample Source ID

Sampe_1 Lab_1 Sample_1_ID

Sample_2 Lab_1 Sample_2_ID

Sample_3 Lab_1 Sample_3_ID

#1.2

24571 60

Name Description Sample_1_ID Sample_2_ID

Gene_1 2.23451 0

Sample file

Expression file

Can be any template attribute



Sample Source Sample Source ID …

Source_1 Sample_1_ID …

Source_1 Sample_2_ID …

Library ID Sample Source ID …

Library_1_ID Sample_1_ID …

Library_2_ID Sample_2_ID …

Linkage for Model with Libraries/Preps
For automated linking Libraries/Preparations 
to should have the “Sample Source ID” 
attribute with corresponding samples’ IDs. 

Headers in the expression file should 
correspond to values in the “Library ID”.

Custom linking attributes are not supported.

#1.2

24571 60

Name Description Library_1_ID Library_2_ID

Gene_1 2.23451 0



How Are the APIs Organised?
APIs are documented in Swagger

Each data type has its own set of endpoints for CRUD 
operations - SPoT (Single Point of True)

Integration layer allows to link entities and integratively 
query different data types. It “knows” about 
relationships between objects from different SPoTs

User types user (researcher) and curator
- User endpoints: only retrieve and query data
- Curator endpoints: import, curate, retrieve and 

query data
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Data Loading via APIs
To load the data via APIs each entity is created via a separate endpoint specific for 
this data type. Then they are sequentially linked in the Integration layer. Loading 
data via asynchronous jobs is recommended.

Steps to perform:

- Create a study,
- Create sample group*,
- Link the study and the samples,
- Create an expression file,
- Link the expression to the samples.

*a group of objects from 1 file



Navigating to Swagger

Open 
Swagger



Navigate to Jobs



Creating an Object



Troubleshooting 
In case you got errors 401, that means that there is an issue with your token. 

1. Are you authorized? - Check the green lock above
2. Did you fully copied the token? - All symbols including the very first/last one
3. Is the token from an environment you are connecting to? - qa and prod
4. Is your token valid? - Check if it is listed in your profile

In case you got error 403 please check if you are a member of the Curators group. Only 
curators are able to use POST endpoints



Getting Results
The job progress can be track via GET /{ jobExecId}/info.

The accession of the created object is available via

GET /{ jobExecId}/output.



Linking Objects

Navigate to the 
IntegrationCurator



Linking Study and Samples
Authorize with 

your token

Expand 
POST /integration /link /sample /group /{sourceId} /to /study /{targetId}



Linking Study and Samples

Study accession

Sample group 
accession



Checking Results
API request

 

Query results

Codes 
explanation



     

Samples are linked to the study:
- Samples displayed in Study Browser, 
- Sample tab available in Metadata Editor.



Linking Samples and Expression

Expression group 
accession

Sample group 
accession



     

Curation



Validation Summary
Validation summary endpoint works similar to 
the GUI “Metadata Validation Summary”.

It returns all invalid metadata based on the 
applied template. Currently it is implemented 
for samples only.

Input for the endpoint is a Study ID (Study 
accession).



Validation Summary
Output contains:

● “groupAccession” - a group of 
samples loaded from one file;

● “attributeName” - attributes 
which have invalid values;

● “attributeInvalidValues” - the 
invalid values for each attribute;

● “count” - the count of samples 
with the invalid value for each 
invalide value;

● “errorType” and “errorMessage” 
- violated validation rule.

In the example values for an attribute “Organism” 
are missing  for 4 samples in the study.



Patching Metadata
Metadata can be updated with PATCH method. The value can be changed in an 
existing attribute, or a new attribute can be added, or an existing one can be 
deleted.

The method should be run for each object separately. Each run creates a new 
version in Version history.



Curation Script
Curation script is a python script written for 
automating frequent operations in the curation 
process.

The main purpose of the script is to 
facilitate the curation process, 
reduce manual operations and 
reduce errors in metadata curation.

The script could be run on a 
particular study(ies). Changes done 
by the script are regulated by JSON 
file with predefined rules.
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Metadata Versioning
It is always the latest version the one see by default in APIs. The list of all 
available versions of a metadata object can be retrieved by an object ID on 
the corresponding SPoT.



Data Versioning
Samples can have multiple expression matrix types associated with them: 
different instrument type or normalisation method, e.g. TPM, Counts and 
other. Each expression matrix type can have multiple versions. 

Matrix version is generated 
using different parameters, e.g. 
different genome version, 
pipeline options, 
gene-transcript mapping file.



Data Versioning

Specify the accession of a 
previous version of a file 
during loading a new 
version. 



Data Versioning Querying
Specific versions of omics data files can be queried via the useVersions 
parameter. Different versions of an omics data file are associated via their 
CHAIN_ID metadata value. 

This CHAIN_ID can be supplied to the useVersions parameter along with the 
version number or specific omics data file accessions to include them in the 
query. 

If nothing is supplied to the useVersions parameter then only the active version 
(which is usually the last one imported) is queried. 

This acts as a filter before the rest of the query is carried out.
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Data Querying
Omics queries allows user to perform integrative queries: found objects based on the 
parameters of linked data. E.g. you can find samples suitable for your research based 
on study metadata, samples metadata, metadata of analysis performed and the gene 
expression of linked data. 

- Omics queries provide also 
cross-study search.

- Allows to query metadata
and data in one request.

- Omics are a part of the 
Integration Layer.



Omics queries
1. Get samples from your study

studyFilter:
"genestack:accession" ="GSF058582"

pageLimit: 10



Omics queries
2. Filter samples by samples metadata 

studyFilter:
"genestack:accession" ="GSF058582"

sampleFilter:
"Cell Type"="CD14-positive monocyte"

pageLimit: 10



Omics queries
3. Get expression for filtered samples

studyFilter:
"genestack:accession" ="GSF058582"

sampleFilter:
"Cell Type"="CD14-positive monocyte"

exQuery:
Feature=TRAF3IP2-AS1

pageLimit: 10



Omics queries
4. Get expression for filtered samples

studyFilter:
"genestack:accession" ="GSF058582"

sampleFilter:
"Cell Type"="CD14-positive monocyte"

exQuery:
Feature=TRAF3IP2-AS1 MinValue=200

pageLimit: 10



Streamed-Data
Streamed-data endpoint is an effective endpoint for streaming 
expression from a given .gct file. Expression group accession is a 
required parameter. 

The expression can be filtered by samples and/or libraries metadata. 
So if you are analysing expression for a subset of samples this 
endpoint can be your choice.

The output will be in .csv format, not JSON as other endpoints.



Template Attributes in API
Users are able to choose how detailed the metadata will be in response:

- Get all available metadata;
- Get metadata from the template applied for the study;
- Get metadata from the Default template.

By default, all available metadata is returned.



Swagger Purpose
Swagger is a convenient way to document API endpoints and the 
parameters available for them. It can be considered as a learning platform. 
But is has its own limitations and times outs, so it is not suitable for the 
constant usage.

Getting understanding of available operations

Testing new endpoints

Day-to-day usage

Integration



Using Search Services



Congratulations

You are now 
an advanced ODM user!
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Unlocking the Power of Life-Sciences Data

Thank You!
Maria Borodaenko

Senior Solution Consultant
maria.borodaenko@genestack.com

www.genestack.com

mailto:maria.borodaenko@genestack.com
http://www.genestack.com

