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Agenda 

Overview of ImmPort 

What makes an AI-ready dataset

ImmPort and AI-ready data 

Examples of data made AI-ready



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

3ImmPort.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



ImmPort Shared Data Browser (Cohort Discovery Tool)

ImmPort currently shares 1047 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


ImmPort Shared Data Browser (Cohort Discovery Tool): Easy to Investigate Multiple 
or Individual Studies 





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


HOW CAN WE 
UTILIZE ALL 
THIS DATA TO 
LEVERAGE 
ML/AI 
MODELS ?



Why Create AI Ready 
Datasets?

- Spur innovation

- Increase diversity of talent

- Improve capacity

- Advance trustworthy AI

https://nairrpilot.org



ImmPort Featured As NAIRR AI-
Ready Resource



Frequently 
Asked 
Questions

What does AI-ready 
dataset mean?

How to make the 
datasets AI-ready?

Where can I get data to 
train my AI/ML model?



DATA PREPARATION
SINGLE/AGGREGATED, 
NULL 
VALUES/OUTLIERS,  
ANNOTATION

DATA QUALITY
COMPLETENESS, 
CONSISTENCY, 
INTEGRITY, 
PROVENANCE 

DATA 
DOCUMENTATION

METADATA, CODE 
BOOK/DATA 
DICTIONARY, 
ONTOLOGY, DOI

DATA ACCESS
FORMATS, DELIVERY, 
USAGE RIGHTS, 
SECURITY/PRIVACY

Source: www.esip.figshare.com/articles/online_resource/Checklist_to_Examine_AI-readiness_for_Open_Environmental_Datasets/

Clean and process the data into a usable format that can power an AI 
application

What is an AI-ready Dataset?



We Have Created An 
Assessment Geared 
Towards Immunology 
Research

Ref: Sammi Smith

DATA 
PREPARATION

DATA QUALITY DATA 
DOCUMENTATI

ON

DATA ACCESS



Assessment Contains Guidelines 
and Instructions



Why Have an Assessment
- Clarity for data generators and downstream users!



AI-powered 
opportunities 
from ImmPort 
studies and 
resources 

Does ImmPort have AI-ready 

datasets?

- 10K Immunomes 



 

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

18

10KImmunomes.org

• Large, diverse, cleaned 
reference dataset derived 
from ImmPort studies

• Interactive data visualization
• Custom control cohorts and 

standardized data download



19Docker image available

10K Immunomes.org 



Use Case: AI-Ready dataset/resource

Ø Large training dataset to 
profile healthy subjects

Ø Features to build the 
classifiers 

Ø Key variables -Age, Race, 
Sex

10KImmunomes



Clean, structured data such as 10K 
Immunomes can easily be used in 
traditional ML models (ex: PBMC Flow 
Data)



Distribution of Cell-Types in PBMC DataLLM’s like GPT4 Can Explore Flow 
Cytometry Data…



With data clearly labelled, 
documented, and 
prepared for public use, 
novel AI models can easily 
ingest, clean, and analyze 
datasets-–shown here 
with just one prompt in 
GPT4!

And with Clean Structured Data, GPT4 Can Also 
Run Statistical Analyses



Investigate Code GPT4 is Running



1. Data use agreement pop-up when user clicks 
download data button

2. Create and publish DOI for AI-ready datasets
● DOI info will be consistent with other 

shared ImmPort studies
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Ref: Sammi Smith



In Progress: COVID-19 AI-Ready 
Data

200+ Studies 
Captured in 
Workbook

Remove studies 
with low data 
readiness scores

Investigate 
remaining studies

115 Studies

Infection and 
Immune response 
studies captured

Studies with 
similar assays and 
conditions

25 Studies

All specified as 
infection/immune 
response studies

• ELISA, flow, or 
neutralization 
assay data 
captured 

Total N:
• 38,573 samples
• 2,377 subjects



Conclusions: Benefits of ImmPort 
and Utilization of AI
1. Visualization and Interpretation: AI-powered tools can enhance the visualization and interpretation of immunological 

data, helping researchers to identify trends and patterns that might be missed with traditional analysis methods

2. Predictive Modeling: AI can analyze ImmPort data to predict disease outcomes, treatment responses, and patient 
stratification. For example, machine learning models can be trained on immunological assay data to forecast the 
progression of autoimmune diseases.

3. Automated Data Processing: AI can automate the processing and analysis of large-scale immunological data, making 
it easier for researchers to handle and interpret complex datasets

4. Data Integration and Analysis: ImmPort's multi-modal data, including ELISA, flow cytometry, and RNA sequencing, 
can be integrated and analyzed using AI to uncover new insights into immune system functioning and disease 
mechanisms.

5. Drug Discovery: By leveraging AI to analyze the vast datasets available on ImmPort, researchers can identify potential 
drug targets and biomarkers. This can accelerate the development of new therapies for various diseases.

6. Personalized Medicine: AI can help in tailoring treatments to individual patients by analyzing their immunological 
profiles. This can lead to more effective and personalized healthcare solutions.
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