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We have a /ot of data from human cohorts A new atlas of Interferon responses in PBMC types Tools to interrogate 90 cytokine treatments

We developed high throughput, high quality, multimodal pipelines to deeply To understand cell type specific immune responses in human peripheral blood cells (PBMCs), Parse Biosciences utilized their Gigalab platform to profile 90 cytokine
profile the peripheral immune system. Over the last 5 years, we've brought we isolated specific classes of PBMCs and separately treated them with interferons: IFN-a, IFN-f3, treatments in peripheral blood mononuclear cells (PBMCs) from 12 human donors.
this scale and quality to 8 human health and disease cohorts. IFN-y, and IFN-A1. We profiled changes in expression induced by each IFN in each type to build a After sequencing, data assembly, and quality control with the Parse Analysis

new resource: The Human Interferon Response in Inmune Subsets Atlas (HIRISA). Pipeline, the resulting dataset consists of transcriptomic profiles from ~10 million

PBMCs.
. . 9,697,974 single cells
HIRISA from IFN-a and IFN'Y stimulations PBMCs from 12 subjects 90 cytokine treatments profiled using the Gigalab with

6 female, 6 male across signaling families 22 Human Immune Health Atlas labels
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Cell class-specific Parse Biosciences openly released this dataset to demonstrate the scale and

IFN-a  IFN-y models for IFN scores quality of their GigalLab platform. We downloaded this dataset, annotated cell types

Qg Oy based on our Human Immune Health Atlas, and performed differential expression
S AR analyses for each cytokine vs. the PBS control.
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To make these results accessible to other researchers, we developed an
interactive DEG Explorer, available for free on our website.
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460 subjects 2,302 samples 55,519,418 single cells Controls and IFN-y DEGs
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Select a cytokine and cell type to view DEGs | s
Now, we're completing initial studies and working towards releasing this trove e P e | Explore enriched pathways

. . . . i ) ) Gene Set Enrichment Analyses
types, and develop a scoring algorithm to identify IFN responses in differentially expressed genes.
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of high quality data to the scientific community. HIRISA enabled us to deconvolute signatures of Type | and Type Il IFN responses in multiple cell =[] | (=== /v P g | rom Rallmark and Reactome

We then applied our scoring algorithm to a broad panel of immune diseases. e View underlying pseudobulk
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To support the release of our Immune Health Atlas, we built tools to enable

scientists to refer to and explore this resource generated from 108 healthy Tools to put your IFN responses in context

subjects from 11 to 65 years old.

Quickly see which PMBC We want to enable anyone studying IFN responses to use our algorithms for response scoring, and
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populations express a gene with to see where their own DEG panels lie with respect to various immunological diseases. To assist SRR T

¢ 2| our Gene Expression Reference. with these goals, we developed new open, interactive tools. _ —
$Y IMMUNOLOG! Select a gene and look across all Qlﬂckly eﬁamlnSEvghlc}h Start your exploration at
cytokine treatments and cell types 68 Lypes nave =S 1or https://tinyurl.com/aifi-parse-cyto
Upload CSV File to see which cytokines alter expression the selected cytokine P y P y

Data should be uploaded in comma-separated values (CSV) format.

Ml e (.. fom e conttons)can e o To learn more about how the dataset was generated and download the complete

Our IFN Score Calculator app allows users orlgm.all dataset, see: | | | .
g aa—— to upload their own DEG results. 10 Million Human PBMCs in a Single Experiment, https://www.parsebiosciences.com/

MT-ND2,0.687545590453955

datasets/10-million-human-pbmcs-in-a-single-experiment/; Parse Biosciences.
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Explore cell type annotations e T———
and gene expression With our | s seimsss e
dynamic UMAP Explorer Ny
which interactively displays

> 1.8 million single cells.
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IFN-a and IFN-y scores are computed from
Uploaded and scored Beell_test_MAST_degs.csv y O u r D E G S .

lllll

Human cohort data available now

Progenitor cell  «

llllllll

Our first HISE Data Apps are available now. These focus on the release of
deeply characterized and longitudinally profiled healthy peripheral immune cells
and progression to rheumatoid arthritis:

Erythrocyte

LEN INSTITUTE for

GKO ['&I;H\AUNOLOGY IFN Score Calculator [Gx Study Overview | (3)

Score your own DEGs IFN-a vs IFN-y Scatter Plot Human Immune Health Atlas

This app calculates Type | (IFN-a) and Type Il (IFN-y)

After scoring, your results will be put in

IFN signature datasets.

As part of our Immune Health Program at the Allen Institute for Immunology, we generated single cell RNA-seq data from >

.
; & million cells obtained from.W 08 healthy pediatric, young adult, and older adult donors with no history of of chronic or An atl a S Of P B M C po p u I atl O n S fro m

utoimmune disease, chronic infections, or severe allergy to generate a cross-age atlas of healthy peripheral blood

" Cohort mononuclear cells (FBMCs). The samples used in this study were obtained in collaboration with the Benaroya Research . .
context using pre-computed values from selectBUK PEME, 1 o), or L. (el . rory o 108 pediatric, young adult, and
0.2 ging Female y ,
cell t)l'pESJ select the cell tg.rpe that best matches your SLE Additional information about the construction and application of this atlas to healthy immune cell profiling can be found in
. . ngn differential expression results, then upload one or RA our bioRxiv preprint Id d It h Ith b H t
Aging, Lupus, Rheumatoid Arthritis, Flu , T —_. older adult nealthy subjects
b ) b ) b} b} 0.15 Long Covid Gong Q, Sharma M, Kuan EL, Glass MC, Chander A, Singh M, et al. Longitudinal Multi-omic Immune Profiling Reveals

Age-Related Immune Cell Dynamics in Healthy Adults. bioRxiv. 2024. p. 2024.09.10.612119.
doi:10.1101/2024.09.10.612119

See the sections linked to the left for more details about our cohorts, experiments and data analysis, reproducibility, " .
nteractive tools and ce type abeling

We also provide instructions for utilizing CellTypist models generated from this atlas to label your own human PBMC data

To interactively explore our PEMC Cell Type Atlas, we provide the following visualization tools l I I Od e I S

Human Immune Health Atlas Gene Expression Reference
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Our Dynamics of Immune Health and Age project explores how age, CMV COVID-19, Malaria, Multiple Myeloma
’ ) ’ o1 | -
Selcta cel ype: i
elucidate these dynamic changes over time, we developed visualization tools Svndrome (ALPS) studies ' "N
that chart longitudinal and pairwise changes found in our dataset from 96 healthy Y ( ) ' ‘HE *

iInfection, and flu vaccine responses alter our peripheral immune cells. To and Autoimmune Lymphoproliferative
adults, with 868 samples and > 13.7 million single cells.

Quickly look up gene expression in our Human Immune

: Health Atlas with our Gene Expression Summary
Cohort Information v IFN-a Score

In this case, the user-submitted values
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Comparison  Flu Vax: Day 0 | Day 7 - Cell Type = Plasmacell ~ Gene = B4GALT1 - Group By  Age Group ~ Norm.To | None Beell_test_MAST_degs.csv Bcell 0.283 0
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To do so, we used our AlFl Immune Health Atlas to label peripheral blood monoanuclear cells (PBMCs) from a prospective,
longitudinally sampled cohort of healthy young adults (n=49, 25-35 years) and older adults (n=47, 55-65 years) followed over
the course of 2-3 years. This cohort was cbserved under homeostatic conditions, as well as prior to, and at 7 and 90 days
following, annual influenza vaccinations, resulting in a scRNA-seq dataset with over 13.5 million PBMCs

Our study highlights that gradual, age-related alterations in the homeostatic transcriptional networks of immune cells lead to
shifts in immune responsiveness as we age

For additional details about the cohort, experimental and analysis methods, reproducibility, citation and contributors, and data

available to download, see the subsections of this project listed on the left

To enable exploration of this rich, longitudinal dataset, we provide the following interactive visualization tocls
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Vaccine Time Course Visualize both variation in cell type abundance and gene
der Adult —— expression sampled across 9 time points from our
subjects.
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More at Cytokines 2025 and our website

Higher in Flu Vax Higher in Flu Vax Vatage Group Younger Adult  Older Rdull —— Younger Adult (edian) No Vaccine Control
e e . Systemic Inflammation in At-Risk Individuals
e ] [t || 3u N See all 9 posters from the Advancing to Clinical Rheumatoid Arthritis
e ieace |k ZZM === Allen Institute for Immunology L e e e Subiects at-risk for toid arthritis (RA)
o o vn w3 - | . : . o el s ks b e o e ubjects at-risk for rheumatoid arthritis
" " and links to our online IFN tools at: <y acoss il e pos par e T :
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: https://tinyurl.com/aifi-cyto-2025 e e
i i the HIRISA project, see: P 4 Y - g "R | ~30% of subjects developed clinical sympt
Differential Gene Explorer r—— v : _ o of subjects developed clinical symptoms
displays specific comparisons ] i ! of RA. Comparisons between subjects with
lated to CMV infecti tat progressive RA to non-progressive at-risk
refated 1o |n. =C I(.)n Stalus, subjects, early RA, and healthy controls
age group, and blologlcal Sex, POS‘ter PBOSS POSter PBO65 characterize progression in at-risk patients.
and enables exploratlon Of Plot Selections DEGs in Core naive CD4 T cell (N Up: 183; N Down:148) S [ E R B B E 0 B u mmm m et e T o Bofer dercem

changes to specific genes. S - presented by presented by

= | [ g e L f e _ In total, we've released scRNA-seq data from ~16 million peripheral blood
Emma Kuan Erlk LaytOn mononuclear cells, along with extensive documentation and visualizations.
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