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• ImmPort – An Overview
• Secondary Data Reuse – Case Studies 

Outline 



Yu et al., Current Opinion in Systems Biology, 2019 
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Molecular Portraits of Immune System



Clinical Trial Life Cycle: When to Share Data

5

2

.

C L I N I C A L
T R I A L M I L E S T
O N E

K E Y
:

METADATA INDIVIDUAL
PARTICIPANT DATA

SUMMARY DATA

At t r i a l
re g i s t rat i o n

1 2 m o n t h s
a f te r s t u d y
c o m p l e t i o n

1 8 m o n t h s a f t e r
p r o d u c t a b a n d o n m e n t
O R 3 0 d a y s a f t e r
re g u l a t o r y a p p r o v a l * * 

6  M o n t h s 
a f te r
p u b l i c at i o n *

DATA
S H A R I N G
P L A N

R E G I ST R AT I O N
E L E M E N TS

F U L L DA TA
P A CKA GE

P OST- R E G U L ATO RY 
DA TA P AC KAG E

1 8 m o n t h s
a f te r s t u d y
c o m p l e t i o n

S U M M A RY-
L E V E L
R E S U LTS

LAY
S U M M A R I E S

P A R T I C I PA N T
E N R O L L M E N T

N O 5
B

T R I A L D E S I G N
&   R E G I S T R AT I O N1 ST U DY  CO M P L E T I O N

O R T E R M I N AT I O N 3 Y E S
5
A

R E G U L ATO R Y 
A P P L I C AT I O N ?

2

P OST- P U B L I C AT I O N
DA TA P AC KAG E

P U B L I C AT I O N4

Sharing Clinical Trial Data: Maximizing Benefits, Minimizing Risk.                                        
              http://www.iom.edu/Reports/2015/



Opportunities and Challenges in Democratizing Clinical Research 
Datasets 

6 Bhattacharya et al., Front Immunology, 2021, PMID: 33936065



ImmPort data portal was developed to collect and share research 
and clinical trials data from NIAID/DAIT funded researchers

7 ImmPort.org

ImmPort 
Ecosystem



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



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
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Data Model



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


ImmPort Shared Data Browser (Cohort Discovery Tool)

● ImmPort currently shares over 900 studies encompassing a range of research areas, species & assay 
types including 181 Clinical Trials data.

https://immport.org/shared/search

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


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/


Benefits of Open-Access Immunological Data

Reproducibility 
Re-Analyze 
Repurpose

16

Hulsen et al, 2019

Bhattacharya et al., ImmPort, toward repurposing of open access immunological assay data for translational and clinical research.Sci Data. 2018 Feb 27;5:180015. 
PMID: 29485622

Nasrallah et al, 2015



Crowdsourcing: Influenza Vaccination Cohorts in ImmPort Database
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Data Reuse 



10kimmunomes.org

• Large, diverse, cleaned reference dataset 
for human immunology

• Interactive data visualization

• Custom control cohorts and standardized 
data download
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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 

Read protocols

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

Standardized pipeline for data 
cleaning and harmonization
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10KImmunomes.org

20Docker image available



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


ImmPort powered AI-Ready Datasets Coming Soon!!
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A convolutional neural network 
(CNN) for cytometry data

Dense
layers

Markers

Convolution
layers

Pooling
layer

Merge
layer

Output
Predictions
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Non-Cytometry
Data

The procedure for interpreting 
the deep CNN model
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Step 1: up-sample
each cell in the data

Step 2: Calculate the changes
in model output (ΔY)

Step 3: Identi!" cell
associated #ith high ΔY

Local Interpretable 
Model-agnostic 
Explanations (LIME)A robust and interpretable end-to-end deep learning model for 

cytometry data

Hu at al., PNAS 2020

Goal:  To diagnose the latent cytomegalovirus (CMV) in healthy 
individuals



Visualizing Open-Access Living Donor Transplant Data

Chen J et al., JAMA Netw Open. 2019
24



ImmPort Data Reuse by the Scientific Community

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



Education : Analysis Tutorial



Take Home Messages 
• Open-access immunological studies are a valuable resource to evaluate new in silico hypotheses 

testing, gain novel insights, and a productive starting point for informing the design of future 
experiments

• Holistic approach to analyzing clinical research data

• 10,000 Immunomes Project- a framework for growing a diverse human immunology reference, 
from ImmPort, a publicly available resource of subject-level immunology.

• Allows us to learn from the features and candidates we already know.

• Enables us to explore new factors to be discovered.

• Deep convolutional neural network model can accurately diagnose the latent cytomegalovirus 
(CMV) in healthy individuals.

• Expanded uses of crowdsourcing in immunology will allow for more efficient large-scale data 
collection and analysis. It will also involve, inspire, educate, and engage the community in a 
variety of meaningful ways.

                                                                                                                             
Embrace open-access datasets! 
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Ways to Stay Updated on ImmPort Activities

https://www.linkedin.com/company/immport/ 

ImmPort_Helpdesk@immport.org 

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

Monthly Newsletter

https://www.linkedin.com/company/immport/
mailto:ImmPort_Helpdesk@immport.org
https://urldefense.com/v3/__https:/docs.immport.org/home/newsletter/__;!!LQC6Cpwp!pWbnZTX0G1Q4I4bqQpiCcjYOUgyis3qpEixfm5mP7OnDpqIzcZRlLzQU0bLnh1xSpGIVTdKkur4olHsGMZ0LHBs4h2lkz3Q$


ImmPort Office Hours

• ImmPort holds open office hours 
sessions on the first Thursday of 
each month from 2 PM – 3 PM ET

• Office Hours are a great 
opportunity to discuss your 
questions directly with the 
ImmPort team and learn more 
about ImmPort

• All user levels are welcome, 
whether new to ImmPort or an 
experienced user

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

Visit the ImmPort Events page to add 
ImmPort Office Hours to your calendar 

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


https://www.focisnet.org/education/big-data-in-immunology/



Sanchita.Bhattacharya@ucsf.edu

     @sanchitab
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Bakar Institute of Computational Health Sciences, UCSF
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