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What is ImmPort? (immport.org)

Immunology Database and Analysis Portal

● NIAID-funded resource for sharing immunology 

research and clinical trials data developed by 

the Division of Allergy, Immunology, and 

Transplantation (DAIT) 

● Facilitates inter- and intra-study analysis via a data 

model that captures a robust set of descriptive elements 

with standardized terms across publicly-shared studies 

● Focuses on studies of autoimmunity, infection and 

vaccine response, transplantation, and allergy 



Immunophenotyping Assessment in a COVID-19 Cohort (IMPACC)

Serological Sciences Network (SeroNet)

Multisystem Inflammatory Syndrome in Children (MIS-C)

Impact of Initial Influenza Exposure on Immunity in Infants (U01)

Atopic Dermatitis Research Network (ADRN)

Population Genetics Analysis Program

Protective Immunity for Special Populations

HLA Region Genomics in Immune-mediated Diseases

Modeling Immunity for Biodefense

Reagent Development for Innate Immune Receptors

Adjuvant Development Program

Immunity in Neonates and Infants

Asthma and Allergic Diseases Cooperative Research Centers 

HLA and KIR Region Genomics in Immune-Mediated Diseases

Cooperative Study Group for Autoimmune Disease Prevention

Immunobiology of Xenotransplantation

Centers for Medical Countermeasures against Radiation Consortium

Inner City Asthma Consortium

Systems Approach to Immunity and Inflammation

Innate Immune Receptors and Adjuvant Discovery Program

Maintenance of Macaque Specific Pathogen-Free Breeding Colonies

Non-human Primate Transplantation Tolerance Cooperative Study Group

Consortium for Food Allergy Research

Development of Sample Sparing Assays for Monitoring Immune Responses (U24)

Asthma and Allergic Diseases Clinical Research Consortium (AADCRC)

The Clinical Islet Transplantation (CIT) Consortium

Autoimmunity Centers of Excellence (ACE)

Clinical Trials in Organ Transplantation (CTOC)

Human Immunology Project Consortium (HIPC)

Collaborative Influenza Vaccine Innovation Centers (CIVICS)

Centers for Research in Emerging and Infectious Diseases (CREID)

Cooperative Centers on Human Immunology

Impact of Initial Influenza Exposure on Immunity in Infants (U01)

A Multidisciplinary Approach to Study Vaccine-elicited Immunity and Efficacy Against Malaria (MVIE)

ImmPort Shares Data from Major NIAID-funded Programs 

and External Organizations

20 Years of 

FAIR Data 

Sharing



ImmPort Shared Data Browser

● ImmPort currently shares over 900 

studies encompassing a range of 

research areas, species & assay 

types.

https://immport.org/shared/search

https://immport.org/shared/search


FAIR Principles

The FAIR Guiding Principles for scientific data management and stewardship | 

Scientific Data (nature.com)

https://www.go-fair.org/fair-principles/

https://www.nature.com/articles/sdata201618
https://www.nature.com/articles/sdata201618
https://www.go-fair.org/fair-principles/


Data Submission Process Promotes FAIR Data
Major Steps in Data Submission for Data Submitters:

The Study 
Registration 

Wizard (SRW) 
kick-starts the 

data upload 
process and 

captures initial 
metadata 

associated 
with the study

Submission templates incorporate controlled vocabulary terms from clinical and research ontologies.

Data Submission 
Templates 

capture 
assoicated data 
and metadate 

based on study 
design



Linking for other identifiers or 
related information

ImmPort integrates
PubMed Identifier (PMID) for 

associated publicaitons

Each 
ImmPort 

study 
recieves an 
accession

Digital Object Identifiers (DOIs) and Other Persistent Identifiers (PIDs)

A DOI is 
assigned 

when the data 
is shared

ImmPort 
captures Open 
Research and 
Contributor ID

(ORCID)



Adherence to FAIR principles increases the visibility of your data!

Findable

https://immport.org/shared/search

ImmPort Search – Cohort Discovery Tool (CDT) Additional Repositories and Search Engines

https://immport.org/shared/search


Accessible

• ImmPort study metadata (CDT Search) is 
browsable without login

• Registration and acceptance of Data Use 
Agreement is required to upload or download data

• Registration is free, simple, and immediate

https://docs.immport.org/apidocumentation/

ImmPort Registration  & Login ImmPort Application 
Programming Interfaces (APIs)

• ImmPort offers several APIs with 
detailed documentaiton for use

https://www.immport.org/auth/login

https://docs.immport.org/apidocumentation/
https://www.immport.org/auth/login


Interoperable



Data Submission Process Promotes FAIR Data
Major Steps in Data Submission for Data Submitters:

The Study 
Registration 

Wizard (SRW) 
kick-starts the 

data upload 
process and 

captures initial 
metadata 

associated 
with the study

Submission templates incorporate controlled vocabulary terms from clinical and research ontologies.

Data Submission 
Templates 

capture 
assoicated data 
and metadate 

based on study 
design



Controlled 

terminology 

drop downs

ImmPort Submission Templates – integrated data standards…
https://docs.immport.org/datasubmission/general/submissiontemplates/

https://docs.immport.org/datasubmission/general/submissiontemplates/


ImmPort Leverages Ontologies for Controlled Vocabulary

Brenda Tissue Ontology National Cancer Institute Thesaurus

Chemical Entities of Biological Interest Ontology Ontology for Biomedical Investigations

Clinical Methods Ontology Ontology for General Medical Science

Cell Ontology Ontology for MIRNA Target

Cell Line Ontology The Ontology for Immune Epitomes

Clinical Measurement Ontology Phenotype And Trait Ontology

Disease Ontology Protein Ontology

Foundational Model Ontology RxNorm

Gazetteer SNOMED CT

Gene Ontology The Statistical Methods Ontology

Human Gene Dataset (including HUGO) Symptom Ontology

Human Metabolome Database Uberon Multi-species anatomy Ontology

Human Phenotype Ontology Uniprot

Medical Dictionary for Regulatory Activities Terminology Units of Measurement Ontology

Mouse Gene Dataset Vaccine Ontology

NCBI Taxonomy



Interoperability within ImmPort

 1 

Data available in the  

10,000 Immunomes Project 

 

Total Samples 42117 

Total Distinct Subjects 10344 

MEASUREMENT 

Secreted Proteins 

SUBJECTS 

4835 

ELISA 4035 

Multiplex ELISA 1286   

Virus Titer 3609 

Virus Neutralization Titer 2265 

HAI Titer 1344   

Clinical Lab Tests  2639 

Complete Blood Count 1684 

Comprehensive Metabolic Panel 664 

Fasting Lipid Profile 664   

Questionnaire 1422   

Cytometry 1415 

Flow Cytometry (PBMC) 907 

CyTOF (PBMC) 583 

Flow Cytometry (Whole Blood) 164   

HLA Type 1093   

Gene Expression Array 476 

Whole Blood 311 

PBMC 165 

10kImmunomes.org

ImmPort Study Design 

Inclusion/exclusion criteria 

Contact authors 

Read protocols

Filtering for 
Normal Controls

CyTOF and 

Flow Cytometry
- Automatically find positive and 

  negative populations with MetaCyto

- Assign Standardized

  Cell Subset Names

- Segregate Sample Types

- Batch Correct 

- Validate against 

  gold-standard hand-gated

  populations

Gene 

Expression
- RMA Background Correct

- Quantile Normalize

- Log2 Normalize

- Assign Probes to Entrez IDs

- Segregate Sample Types

- Combine data based on Entrez IDs

- Batch Correct with ComBat

- Assign HUGO Gene Names

Secreted

Proteins
- Standardize Units

- Standardize Protein Names

- Segregate Sample Types

- Correct for Dilution Factor

- Batch Correct 

Others

(7 Assay Types)
- Standardize Units

- Standardize Names

- Segregate Sample Types

- Batch Correct 

  where Needed

85 Studies

10,344 Subjects

42,000+ Samples

Standardized

Data

Web Interface for  

Data Visualization  

and Download

Data Dissemination

and Download

242 Studies

44,000+ Subjects

290,000+ Samples

Data Repurposing

and Meta-analysis

Human Subjects

Control Arms

No Manipulations

• Large, diverse, cleaned reference 

dataset derived from ImmPort studies

• Interactive data visualization

• Custom control cohorts and 

standardized data download

https://comphealth.ucsf.edu/app/10kimmunomes

https://comphealth.ucsf.edu/app/10kimmunomes


Interoperability with Other Resources

• To further interoperability, 
ImmPort data is being mapped to 
Fast Healthcare Interoperability 
Resources (FHIR) format

• Users can explore ImmPort data in 
FHIR format using the ImmPort 
HAPI FHIR server

https://fhir.immport.org/
• ImmPort subject and sample  metadata can be mapped to 

GEO subject metadata, creating a larger dataset for studies 
that have data in both repositories

https://fhir.immport.org/


Reuseable



ImmPort-related Publications

https://docs.immport.org/home/publications/

https://docs.immport.org/home/publications/


ImmPort Data Reuse

https://www.nature.com/articles/s41586-021-03791-x

https://www.nature.com/articles/s41586-021-03791-x


ImmPort Data Reuse

https://onlinelibrary.wiley.com/doi/10.1111/cea.14452

https://onlinelibrary.wiley.com/doi/10.1111/cea.14452


ImmuneSpace

HIPC’s ImmuneSpace extends ImmPort, 

providing access to additional data (e.g., 

standardized gene expression matrices) and 

web-based R tools for data accession, 

analysis, and reporting. 

Studies in the Immune Signatures Data 

Resource are archived through the Shared 

Data Portal on ImmPort and ImmuneSpace 

repositories and may be updated over time.

https://immunespace.org



Example of AI-ready ImmPort Data: Re-analyis of 10K 
Immunomes CyTOF Data Using GPT4

https://onlinelibrary.wiley.com/doi/10.1111/cea.14452

ChatGPT

Prompt:

ChatGPT

Response:

AI can analyze large scale cytometry datasets with ease, 

even adjusting for confounding variables

• Age-associated differences in cell types

• Age- and gender-associated effects on cytokines

Additional ChatGPT Response:

https://onlinelibrary.wiley.com/doi/10.1111/cea.14452


Additional Considerations



ImmPort Data Management and Sharing Plan Resource

NIH data sharing policy: 
https://grants.nih.gov/grants/guide/no
tice-files/NOT-OD-21-013.html
Effective January 25th, 2023.

Primary takeaways:

• ImmPort Data Management and 
Sharing Plan (DMSP) page provides 
helpful resources for researchers 
drafting DMSPs

• Selecting a repository that follows 
FAIR data principles supports Data 
Management and Sharing Planning

https://docs.immport.org/dmsp/

https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-21-013.html
https://docs.immport.org/dmsp/


Need guidance or more information:  ImmPort_Helpdesk@immport.org

ImmPort Documentation
https://docs.immport.org/

ImmPort documentation available in one place –

ImmPort Resources

Find helpful information about 

• New Features

• Data Submission

• Using the API

• ImmPort Tutorials

• How to Cite ImmPort Datasets

• Newsletter Signup

• Past Webinars & Upcoming Events

mailto:ImmPort_Helpdesk@immport.org
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