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ImmPort data portal was developed to collect and share research
and clinical trials data from NIAID/DAIT funded researchers
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ImmPort Shares Data from Major NIAID-funded 7’% IMMPORT
Programs and External Organizations

. . Immunophenotyping Assessment in a COVID-19 Cohort (IMPACC)
Human Immunology Project Consortium Serological Sciences Network (SeroNet) 20 Years of
COVID-19 - ImmPort Multisystem Inflammatory Syndrome in Children (MIS-C) FAlR Data
Impact of Initial Influenza Exposure on Immunity in Infants (UO1) Sh .
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LEVERAGING BIG DATA FOR PRETERM BIRTH RESEARCH
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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) 20
Centers for Research in Emerging and Infectious Diseases (CREID)

Cooperative Centers on Human Immunology Qe ™
Impact of Initial Influenza Exposure on Immunity in Infants (UO1)

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

L J
S g
()

H

RsARY

bS]
NncoLoay (LED CIVICs
M )RUM i ollaborative Influenza
’— ~\ “:1 Sacltl:inbe Inn:)valizl)nfé:enters

National Institute of Allergy and Infectious Diseases (NIAID)

National Institutes of Health (NIH) Peraten /|CF

Health and Human Services (HHS)



ImmPort Shared Data Browser (Cohort Discovery Tool)

including 181 Clinical Trials data

ImmPort

Upload

k:5 Shared Data
Y FILTERS 1]

Click the I3 icon next to the filter to toggle the display of the
respective chart, Blue icon [ indicates chart is displayed.

[c.gA Influenza, COVID-19, Rheumatoid, Lupus, MBAA .. (minimum 3 characters)
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(' Data Summary: Release 52.1, July 2024

© Click on the counts with links to visualize the count breakdown

Studies

€1047

A Experiments

€ 4041

% Subjects

€ 162392

¢ Total Results

€ 7297114

IMMPORT

BIOINFORMATICS FOR THE FUTURE OF IMMUNOLOGY

— ImmPort currently shares 1047 studies encompassing a range of research areas, species & assay types

Diseases

¢ 165

Lab Tests

1305129

https://immport.org/shared/search

National Institute of Allergy and Infectious Diseases (NIAID)
National Institutes of Health (NIH)
Health and Human Services (HHS)
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https://immport.org/shared/search

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

Design Adverse Event Assessment Interventions Medications Substance Demographics Lab Tests Mechanistic Assays Study Files
+ =

v Summary

Accession SDY2564

Title SARS-CoV-2 Spike-Binding Antibody Longevity and Protection from Reinfection with Antigenically Similar SARS-CoV-2 Variants.

DOl 10.21430/m3055f20tz

Brief The PARIS (Protection Associated with Rapid Immunity to SARS-CoV-2) cohort follows health care workers with and without documented coronavirus disease 2019

Description (COVID-19) since April 2020. We report our findings regarding severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) spike-binding antibody stability and
protection from infection in the pre-variant era. We analyzed data from 400 health care workers (150 seropositive and 250 seronegative at enrollment) for a median of 84

days.
Research Immune Response
Focus
Condition COVID-19
Studied
Start Date 2020-03-01

Summary Design Adverse Event Assessment Interventions Medications Substance Demographics Lab Tests QEVEIERSUEEENEE Study Files
& -

v Mechanistic Assays

Search Mechanistic Assay [ Export

Accession Title Measurement Technique # of Samples
EXP38975 ELISA_1B ELISA
EXP38976 ELISA_1B-C ELISA 125
« < > » 110 Vv Showing 1to 2 of 2
Experiment Detail for EXP38975
Protocol Name Filename Type Description
All methods and details
taining to st -121 All th tail taining to st -121 h in th
PTL11721 per alnlng. o study methods-121.PTL11721.docx Experiment rrTe .ods and details pertaining to study as shared in the
as shared in the publication.

publication.



Data Summary: Release 52.1, July 2024

@ Click on the counts with € icon to visualize the count breakdown

Studies

Subjects

Diseases

Protocols

Experiments

Total Results
Elisa Results
Elispot Results
Flow Cytometry Results
PCR Results
HAI Results
HLA Typing Results
Luminex/MBAA Results
Neutralizing Antibody Results
GEO/SRA/Other

Lab Tests

Total Test Panels

¢ 1047

¢ 162392
¢ 165
2407

¢ 4041
¢ 7297114
513602
73829
5212280
129657
32470
149342
1095548
37053
53333
1305129

435

Vaccine Response (298): 28.4 % \‘ ,

Immune Response (264): 25.1 %

Total Studies (1047)

By Research Focus

Cell Biology (13): 1.2 %
/ - Method Development (14): 1.3 %

7 wncology (21):2.0 %
\Molecular Biology (21): 2.0 %
/\ Epidemiology (24): 2.3 %

\ Pregnancy (25): 2.4 %

Autoimmune (42): 4.0 %

\ Atopy/Allergy (43): 4.1 %

Preterm Birth (46): 4.4 %
Transplantation (60): 5.7 %

/

Infection Response (149): 14.2 %



Accessible 556 IMMPORT

— ImmPort Registration & Login

71;« | MM P ORT
e « ImmPort study metadata (CDT Search) is ImmPort Application
Shared Data Download Portal browsable without login Programming Interfaces (APIs)
& | Usermame or Emai o .
 Registration and acceptance of Data Use API Documentation Gyerdiaw
& | Password 1 1 Overview
Agreement is required to upload or download data R
By checking the "I Accept" box below, you confirm that Sample API call using Shell The ImmPort API includes endpoints for:
you have read and accept all the terms and conditions . . . . . . Commands
wout matn of e User Agreement nd e Privcy » Registration is free, simple, and immediate Tl o communictig i * Authentication/Authorization
Analysis Portal. € ImmPort Data Query o Shared Data
ImmPort Registration ImmPort Auth Service > « Study Data
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New to immPort? Email': Organization™: « Download Files
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F Retrieval ) o Password Retrieval ; . . .
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= = ke —"
. .
1 How may ImmPort assist Select Registration Reason ~ How did you learn of Select a Referring Source v I m m PO rt Offe rS Several AP I S Wlth
your research efforts?: ImmPort?": . .
h detailed documentaiton for use
L You will be able to Shared Research Data
access: Analysis Tools
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https://www.immport.org/auth/login
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https://docs.immport.org/apidocumentation/
https://www.immport.org/auth/login

Machine Learning

- HOW CAN WE Life-cycle
UTILIZE ALL

THIS DATA TO
LEVERAGE 2 ovs
ML/AI e
MODELS ? ot

Build ML

Model e
e Model
Train
Model




The National Artificial Intelligence

Research Resource (NAIRR) Pilot

The NAIRR Pilot aims to connect U.S. researchers and educators to computational, data, and training
resources needed to advance Al research and research that employs Al. Federal agencies are

collaborating with government-supported and non-governmental partners to implement the Pilot as a

Spur innovation

— Why Create Al Ready
Datasets?

Increase diversity of talent

Improve capacity

Advance trustworthy Al

https://nairrpilot.org



— ImmPort Featured As NAIRR Al-
Ready Resource

NAIRR P||Ot Notional Artificial Infeligence Current Opportunities ~  NAIRR Secure  Awarded Projects  About v Help
Research Resource Pilot

Open Data, Models, and More

This list does not include allocatable resources for research or education/teaching; please see the Researcher Call and Cla: Call for those resources.

All Courses Datasets Documentation Models Secure Other Q

20 results in Datasets  Show all categories EXPAND ALL  COLLAPSE ALL

NASA Earth Science Al Training Datasets v
NASA Harmonized Landsat Sentinel-2 (HLS) Foundation Model v
NASA HLS Burn Scars training dataset v
L]
. I - L IN-JN.
NASA Multi-temporal crop classification training dataset v ®
L ]
) N o 4
NASA Science Mission Directorate Curated Al training sets v o
L ]
NIH ImmPort ~
[ d
L

Immport Go to resource

ImmPort from NIAID is a publicly accessible data sharing platform supporting immunology research and clinical studies. ImmPort offers curated datasets and reference datasets

that adhere to the FAIR Principles and is certified by CoreTrustSeal.

NIH Medical Imaging and Data Resource Center (MIDRC) v



Frequently
Asked
Questions

What does Al-ready
dataset mean?

How to make the
datasets Al-ready?

Where can | get data to
train my Al/ML model?



What is an Al-ready Dataset?

0 0 O

DATA PREPARATION DATA QUALITY DATA DATA ACCESS
SINGLE/AGGREGATED, = COMPLETENESS, DOCUMENTATION FORMATS, DELIVERY,
NULL CONSISTENCY, METADATA, CODE USAGE RIGHTS,
VALUES/OUTLIERS, INTEGRITY, BOOK/DATA SECURITY/PRIVACY
ANNOTATION PROVENANCE DICTIONARY,

ONTOLOGY, DOI

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

Source: www.esip.figshare.com/articles/online_resource/Checklist to_Examine_Al-readiness_for Open_Environmental_Datasets/



Dataset Description Al-Readiness

Assessment

10k Immunomes &' The 10,000 Immunomes Project is a 10k
reference dataset for human immunology, Immunomes
derived from over 10,000 control subjects in Assessment [%)
MD5 Checksum Ity the NIAID ImmPort Database. The dataset
303639c62f7219665880131f1819fa2  provides comprehensive profiles of the

human immune system within healthy DATA DATA QUALITY DATA DATA ACCESS
cohorts, representing various races. PREPARATION DOCUMENTATI

» ON

Read the publication in Cell Reports

Browse ImmPort Studies in Shared Data

Review the source code on GitHub or Docker

ImmPort Al-Readiness Assessment

. We Have Created An

Assessor Name

Assessor Email

Assessment Geared e —

Is this observotional data, simulation/model output, or synthetic data? (please select option) v
T I I I Is the data single-source or oggregated from severol sources? (please select option) v
r g y Data Quality
Will the dotoset be updated? (please select option) -
If the doto will be updated, how often will it be updated? (please select option) -
if the doto will be updoted, choose the updote frequency that best describes the dataset. (please select option) -
Will there be different stoges of the updote (e.g., updoted with preliminary dota first and reploced by o later update of the full record)? (please select option) sl
If yes, what is the deloy between different stages? (short answer)
Should the new version of the dataset supersede the current version? (please select option) -
Please provide an explonation for “Other” response. (short answer)
Is there any docume ion about the ness of the dataset? (please select option) -
if there is docurentation regarding the completeness of the dotaset, please provide a link to report/document. (link to report/document)

Ref: Sammi Smith



—  Assessment Contains Guidelines
and Instructions

Instructions and Scoring

~ Do your best to answer each of the questions in the Al-Readiness Assessment tab.

~ Some questions may be easiest to answer for those with expertise on a given dataset. Others may be readily available through metadata files.

~ After answering all the questions for a given section, use the drop-down menu to choose a score from 0 to 4 that you feel best summarizes your answers to
the questions for that section. See below for guidelines on how to assign a score.

~ After you have assigned a score for each of the four sections, the overall score for the dataset (the average of each of the four section scores) will
automatically be calculated in a formula cell at the bottom of the assessment form.

~ Use this assessment as a tool to decide when a dataset is ready for release, to prioritize potential improvements to the dataset, or simply as additional
documentation containing valuable information about a dataset that may be useful for others desiring to use the dataset.

Section Scoring Guidelines

Scores are intended to be a holistic evaluation of all elements in a particular section. Not all questions will be equally relevant or applicable to every dataset.
Depending on the dataset, a similar answer to a question may be "positive" in one context and "negative" in another. Use your best judgement. We suggest
the below scale:

0 - None of the elements of Al-readiness addressed in this section have been considered and/or implemented (where appropriate).
1 - A few of the elements of Al-readiness addressed in this section have been considered and/or implemented (where appropriate).
2 - Some of the elements of Al-readiness addressed in this section have been considered and/or implemented (where appropriate).
3 - Most of the elements of Al-readiness addressed in this section have been considered and/or implemented (where appropriate).

4 - All of the elements of Al-readiness addressed in this section have been considered and/or implemented (where appropriate).



— Why Have an Assessment

- Clarity for data generators and downstream users!

Al-Readiness Assessment Overview and Instructions

Artificial intelligence (Al) provides a powerful suite of tools that can improve our understanding of immunology. The burgeoning field of Al is often
collaborative bringing together diverse data producers, stewards, and users across agencies, academia, and industry. Quality Al-ready open data provides
the link that enables these cross-sectoral teams to succeed. Al-ready data not only can enable practical Al applications but also provides an opportunity to
modernize data management practices for all use cases.

Overview

The Al-Readiness Assessment is meant to provide an assessment tool applicable to immunology datasets that may be intended for Al applications, or
considered valuable to potential Al applications. Thus, it is likely that the utility of this tool will grow in the future as Al application becomes more common and
integrated with agency science pipelines. It is not intended to create an extra requirement or to suggest that all previously curated datasets must conform to
certain levels of Al-readiness.

This tool can be used to:

~ Provide Al practitioners with information to understand the work needed to use a particular dataset,

~ Identify areas to improve target datasets to streamline Al applications,

~ Provide agency personnel with a line of evidence to justify / prioritize resource investment to improve key datasets.

ImmPort utilized the checklist published by ESIP as a starting point and modified it to be more relevant for immunology data, as well as adding a suggested

scoring system. (For details on modifications made, see the Changelog tab.) The questions on the assessment encompass four broad areas of Al-readiness:

data quality, data documentation, data access and data preparation.

Instructions and Scoring

~ Do your best to answer each of the questions in the Al-Readiness Assessment tab.

~ Some questions may be easiest to answer for those with expertise on a given dataset. Others may be readily available through metadata files.

~ After answering all the questions for a given section, use the drop-down menu to choose a score from 0 to 4 that you feel best summarizes your answers to
the questions for that section. See below for guidelines on how to assign a score.

~ After you have assigned a score for each of the four sections, the overall score for the dataset (the average of each of the four section scores) will
automatically be calculated in a formula cell at the bottom of the assessment form.

~ Use this assessment as a tool to decide when a dataset is ready for release, to prioritize potential improvements to the dataset, or simply as additional
documentation containing valuable information about a dataset that may be useful for others desiring to use the dataset.

Dataset Description

Al-Readiness

Assessment

10k Immunomes (%' The 10,000 Immunomes Project is a

& Download (138.2 MB) reference dataset for human immunology,

derived from over 10,000 control subjects in
MD5 Checksum By the NIAID ImmPort Database. The dataset
303639c62f72196f65880f31f1819fa2  provides comprehensive profiles of the
human immune system within healthy
cohorts, representing various races.

»

~ Read the publication in Cell Reports
Browse ImmPort Studies in Shared Data

Review the source code on GitHub or Docker

Is this raw data or a derived/processed data product?
Is this observational data, simulation/model output, or synthetic data?
Is the data single-source or aggregated from several sources?

Data Quality
Will the dataset be updated?
If the data will be updated, how often will it be updated?
If the data will be updated, choose the update frequency that best describes the dataset.
Wil there be different stages of the update (e.g., updated with preliminary data first and replaced by a later update of the full record)?
Ifyes, what is the delay between different stages?
Should the new version of the dataset supersede the current version?
Please provide an explanation for “Other” response.
Is there any ion about the of the dataset?
If there is ion regarding the of the dataset, please provide a link to report/document.

10k
Immunomes
Assessment [%)

Derived
Observed
Aggregated

No, it will not be updated
Not applicable
Not applicable
Not applicable
(short answer)
Not applicable
(short answer)
Yes
10KI Data Completeness



55 IMMPORT

- Al-powered
opportunities
from ImmPort

studies and
resources

Does ImmPort have Al-ready
datasets?

- 10K Immunomes

/I
\\y \' =
¢
g OPEN IMMPORIT
/' " — | \
e -
\ Human Subjects
Normal Controls
No Experimental Manipulation
> 500 Subjects / Measurement
T :
| > 10,000 Normal Subjecls
o
: Web Interface for Data
User-Friend|
Data 'l'able's,y K \ _\ﬁ?uah??"on f.oownload

—



Data available in the
10,000 Immunomes Project

Total Samples 42117
Total Distinct Subjects 10344
]
MEASUREMENT SUBJECTS
Secreted Proteins 4835
4 4()

Multiplex ELISA 1286

Virus Titer
Virus Neutralization Titer
HAI Titer

Clinical Lab Tests
Complete Blood Count

Comprehensive Metabolic Panel
Fasting Lipid Profile

Questionnaire

Cytometry

3609
2265
1344

2639
1684
664
664

1422

1415
907

HLA Type

Gene Expression Array
Whole Blood
PBMC

1093

476
311
165

10KImmunomes.org  CellReports

Volume 25, Issue 2, 9 October 2018, Pages 513-522.e3
open access

v

Resource
85 Studies The 10,000 Immunomes Project: Building a
10,344 Subjects Resource for Human Immunology
Kelly A. Zalocusky '+ 2, Matthew J. Kan '+ 2, Zicheng Hu ' 2, Patrick Dunn 8, Elizabeth
42,000+ Sam ples Thomson 8, Jeffrey Wiser 3, Sanchita Bhattacharya > 2 4, Atul J. Butte 1" 24 5 & =

@/@/ \G\; e . Large, diverse, cleaned

reference dataset derived

CyTOF and Secreted Others Gene

Flow Cytometry Proteins (7 Assay Types) Expression fro m I mm PO rt Stud |eS
- Automatically find positive and - Standardize Units - Standardize Units - RMA Background Correct . . . .
ti lati ith MetaC - Standardize Protein N - Standardize N - Quantile N li

Aovign Standardized " Sagragate Sampie Types - Segregate Samplo Types - Log? Normalze » |nteractive data visualization

Cell Subset Names - Correct for Dilution Factor - Batch Correct - Assign Probes to Entrez IDs
- Segregate Sample Types - Batch Correct here Needed - Segregate Sample Types C I h d
- Batch Correct S - Combine data based on Entrez IDs ° UStO m CO ntro CO OrtS an
- Validate against - Batch Correct with ComBat .

gold-standard hand-gated - Assign HUGO Gene Names Standard I Zed d ata down Ioad

populations )
\ Standardized /
Data

1500 5000 -
Data Dissemination Data Repurposing ﬁ ﬁ 4000
Web Interface for and Meta-analysis 5 1000 o)
Data Visualization 3 S 3000
wv w
and Download ' Y]
2000 -
C c
= 500 =
& & 1000 4 ..
0 0- 2 <
T T T 2NN &
0 20 40 60 80 & & PO

Age (Years)
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*10.000 Immunomes

oo I3 10K Immunomes.org

Immunoassays 4

Immunocassays are a useful tool for obtaining precise measurements on the concentration of molecules, bacteria, and viruses inside of a sample. This technigue relies on the strong bonding affinity between an antibody and it's comesponding antigen. Specific antibodies are
chosen to ‘grab' the particle of interest. Immunoassays can also be used to measure the relative effectiveness of an antibody on a specific virus of interest. We provide immunoassays from ELISA, Multiplex ELISA, HAI Titer, and Virus Neutralization studies.

887 Subjects
Select Data Type: FASLG by Subject ® ==t
Race
Multiplex ELISA -
~ 150 . ®  Asian
Normalized O Outliers 2 :
Y N - ® Black or African American
Y e
o
Select Analyte: é 100 graphMain  ® Other
FASLG - g * White
b1 ;s
2
Age Range: S 50
@ JE
| | | |
1‘ X “ 50 &0 l‘ 100 é 0
Ethnicities: Plot By: - - i
White O Age & Sex Asian Black or African American Other White
Black or African American @® Ethnicity Race
Aslan O Study
ot Download
Sex:
Female Male * All Data is dataset's raw and formatted files

19



Use Case: Al-Ready dataset/resource

10 KImmunomes

» Large training dataset to

profile healthy subjects
. : I ~

» Features to build the “
classifiers il ——

» Key variables -Age, Race, &y =
S ex Differential Cellular Heterogeneity



Feature

Clean, structured data such as 10K

Immunomes can easily be used In
traditional ML models (ex: PBMC Flow

Data)

CD4_T_cellsf

T cellsf

race_White |

gender_Male |

race_Black or African American [

race_Other

Feature Importances in Random Forest Model

0.0

0.1 0.2 0.3 0.4
Importance

N

80

70

Predicted Age

401

301

201

[*)]
o
T

(O]
o
T

Actual vs Predicted Age

'
e
'
7’
4
'
7’
'
7
e
e
e
'
e
4
'
7’
7
/7
e
'
7’
4
'
/.
'
rd
4
'
I
7
e
4
'
7’
b4
7’
7’
7’
e
4
7’
7’
7
e
4
7’
7’
7
e
e
20 30 40 50 60 70 80 90
Actual Age



LLM’s like GPT4 Can Explore Flow
Cytometry Data...

| am giving you some normalized flow cytometry data from whole
blood and from PBMCs downloaded from 10K Immunomes. Please
run an initial data exploration: how many samples, how many
subjects, distributions of different cell type data available etc. Please
create helpful visualizations along the way when appropriate.

e Initial Data Exploration

Blood Data
e Number of Samples: 595

e Columns: 7

e ‘subject_accession’, ‘study_accession’, ‘age’, ‘race’, ‘gender’, ‘T_cells"

PBMC Data

¢ Number of Samples: 1278

e Columns: 25

e ‘study_accession’, “subject_accession’, ‘age’, ‘race’, ‘gender’, 'B_cells",

"CD4_T_cells”, "CD8_T_cells", "Central_memory_CD4_T_cells",
“Central_memory_CD8_T_cells’, "Effector_CD4_T_cells’, "Effector_CD8_T_cells",
“Effector_memory_CD4_T_cells’, "Effector_memory_CD8_T_cells"’,
“Gamma_delta_T_cells’, "Memory_B_cells”, "Naive_B_cells", 'Naive_CD4_T_cells",
"Naive_CD8_T_cells’, 'NK_cells", "NKT_cells", "Plasmablasts”, "T_cells",

‘Transitional_B_cells”, "Tregs'

Observations
1. Blood data has only one type of cell data: “T_cells".

2. PBMC data contains a wider range of c( ||, ypes, but several columns have many missing

values.
@ Message Data Analyst

ChatGPT can make mistakes. Check important info.

Frequency

1
1
1

Frequency

,400
,200
,000
800
600
400

200 .
0

Distribution of Cell-Types in PBMC Data
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And with Clean Structured Data, GPT4 Can Also

Run Statistical Analyses oo

]
e F-value (Gender): 3.890
e p-value (Gender): 0.049
e F-value (Age): 15.666
ANOVA: T_cells Across Age Groups in Blood Data ANOVA: T_cells Across Age Groups in PBMC Data
0 * * e p-value (Age): <0.0001
1001
ol —T— T . _ _ T ¢ Interpretation: Gender and age both have significant effects on *T_cells" in the blood
8or —_ data, with gender being significant at the 5% level.

60}
60 e PBMC Data:

40+
e F-value (Gender): 3.060

201
40 1 L _g_ R e — ‘  p-value (Gender): 0.080
—— or
30 N . e F-value (Age): 25.771

T_cells

>

¢ ¢
20 —-20p 4
. ¢ ‘ e p-value (Age): <0.0001
0-‘20 21-‘40 41160 61l80 81-i00 0-‘20 21:40 41:60 61-‘80 81-i00
Age Group Age Group ¢ Interpretation: Age has a significant effect on "T_cells" in the PBMC data, while gender
Linear Regression: T_cells with Age in Blood Data Linear Regression: T_cells with Age in PBMC Data is not Signiﬁcant atthe 5% level (thOUgh itis close at 8%)'
% Linear Regression With data clearly labelled,
% documented, and
80 . ]
o * Blood Data: prepared for public use,
60 .

, & . e R-squared: 0.030 novel Al models can easily
g 8 40 :
5o - « Significant predictors: ingest, clean, and analyze

0 2 datasets--shown here

e Age (p-value: 0.0001 . . .
N 0 g (P ) with just one prompt in
N . e Gender (p-value: 0.049) GPT4I
T T e o e IR R T T G B T e Interpretation: Both age and gende~ are significant predictors of *T_cells" in the blood
Age Age

data, but they only explain a small portion of the variance (3%).




— Investigate Code GPT4 is Running

Analysis x Sample Code for Hyperparameter Tuning and Model Training:

python (@ Copy code

Always show details ( @ (3 Copy code

sklearn.model_selection yort RandomizedSearchCV

> GElilS AEEEE E6E s MC Dat sklearn.ensemble ) RandomForestRegressor
cellsS aCross age ( OUpPS 1n FD 1

sklearn.metrics mean_absolute_error, mean_squared_error, r2_score

anova_cd4 = ols( , data=pbmc_d|

num n
anova_table_cd4 = sm.stats.anova_lm(anova_cd4, typ=2) by P

param_distributions
ancova_cd4 = ols(

ancova_table_cd4 = sm.stats.anova_lm(ancova_cd4, typ=2)

Linear Regression 0r CD4_T
linear_regression_cd4 = ols(
linear_regression_summary_cd4 = linear_regression_cd4.su

isualization:
up d Sear

Visualizatio RandomizedSearchCV(estimator=RandomForestRegressor(random_sta
.figure(figsize=( n_iter=50, cv=3, n_jobs=-1, verbose=2, sco]
.boxplot(x= , data=pbmc_dat
.title(
.xlabel(
.ylabel(

.show() lest parameters and best score
best_params_random = rf_random_search.best_params_

best_score_random = rf_random_search.best_score_

rf_model_best = RandomForestRegressor(*xbest_params_random, random_state=




ImmPort Provided Al-Ready Datasets:

Dataset

10k Immunomes (&'

< Download (138.2 MB)

MD5 Checksum I
303639c62f72196165880f31f1819fa2

&
3

DOI: 10.21430/RV23-WR13

COVID-19 Compendium
(Coming Soon)

s

Description

The 10,000 Immunomes Project is a
reference dataset for human immunology,
derived from over 10,000 control subjects in
the NIAID ImmPort Database. The dataset

cohorts, representing various races.

Read the publication in Cell Reports
Browse ImmPort Studies in Shared Data
Review the source code on GitHub or Docker

The COVID-19 compendium is a harmonized
collection of curated COVID-19 studies, with
a large number being part of NCI’s SeroNet
program. The dataset is compiled to enable
meta-analysis of COVID-19 data by SeroNet
and other communities.

1.

Al-Readiness
Assessment

10k
Immunomes
Assessment [5)

COVID-19
Compendium
Assessment
(Coming Soon)

2.

IMMPORT

1‘ Q<
BIOINFORMATICS FOR THE FUTURE OF IMMUN

Data use agreement pop-up when user clicks
download data button
Create and publish DOI for Al-ready datasets

DOI info will be consistent with other
shared ImmPort studies

User Agreement for the NIAID Immunology Database and Analysis Portal (ImmPort)'

ImmPort is a data shanng and data analysis portal for immunology research community funded by the National Institute of Allergy and Infectious
Diseases (NIAID), Division of Allergy, Immunology, and Transplantation (DAIT). You will be asked to accept the terms and conditions of this agreement
without exception when you log in to ImmPort

1.1 You will not attempt to identity individuals from ImmPort data sets

As a condition of obtaning access to the ImmPort database you agree 1o not use the ImmPort data, alone or in combination with other data, o idenufy
any individual or entity or otherwise link information from these data with information in another dataset in a manner that includes the identity of an
individual or entity. If you inadvertently discover the identity of any patient, then (&) You agree that you will make ne use of this knowledge, (b) that you
will notify the NIAID Program Officer (Quan Chen, guan.chen@nih.gov) of the incident, and (c) that you will inform no one else of the discovered
identity.

1.2 Do not share your usemame and password

You will use reasonable efforts to maintain the secrecy of the user name issued to you by ImmPort and the password corresponding to the user name.
Without limiting the foregeing, you will not share password or user name information with others or allow others to use your password andlor user
name.

1.3 Data Provider Obligations
If errors with provided data are identified at a later date, the Data Provider agrees to update uploaded data for accuracy.

Warranties and Liabilitv

National Institute of Allergy and Infectious Diseases (NIAID)

National Institutes of Health (NIH)
Health and Human Services (HHS)

Ref- Sammi Smith Peraten UG




Data

S

200+ Studies
Capturedin
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

o
ogo
0

25 Studies

All specified as
infection/immune
response studies

« ELISA, flow, or
neutralization
assay data
captured

— In Progress: COVID-19 Al-Ready

Total N:

¢ 38,573 samples
« 2,377 subjects




— Conclusions: Benefits of ImmPort
and Utilization of Al

1. Visualization and Interpretation: Al-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: Al 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: Al 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 Al to uncover new insights into immune system functioning and disease
mechanisms.

5. Drug Discovery: By leveraging Al 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: Al 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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