Creating a FAIR data ecosystem for incorporating single-cell genomics data into
agricultural G2P research
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The agriculture i ity has data submissi dards but limited knowledge
describing and storing single-cell (e.g., ScRNAseq) data. Other single-cell genomics infrastructure efforts, such
as the Human Cell Atlas Data Coordination Platform (HCA DCP), have resources that could benefit our
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to ingest scRNAseq datasets in a manner consistent with HCA DCP dards and if i 5 Animal Cell Atlas
(e.g., Terra) can be used to analyze the ingested data. Currently, the most comprehensive data ingestion portal
for high throughput sequencing datasets from plants, fungi, protists, and animals (including humans) at the
EMBL-European Bioinformatics Institute, Annotare, ensures that sufficient metadata are collected to enable
re-analysis and dissemination via the Single Cell Expression Atlas (SCEA). Another EMBL-EBI portal limited
to animal datasets, the FAANG portal, provides bulk and scRNAseq data access which uses a semi-automated
process to submit and validate files using the HCA DCP metadata and data validation service. Once
incorporated, datasets are used to augment the DCP resource for the scientific community. These files are also
incorporated using EMBL-EBI's HCA DCP ingestion service and then transferred to Terra for further analysis.
In Aim-2 we test and develop prototype tools to visualize the output of scRNAseq analyses on genome
browsers and comparing across tissues and cell populations.
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utilized by the agricultural community. Fig 3. Ingestion of Plant Side, the Single-cell data from public archives follows a route through three scripts. The data can be visualized in the Fig 4B. Ingestion in HCA-DC

; First result is one of the entities in the APL, showing the transformation in the format.
SCEA portal itself and analyzed in the GALAXY through web API retrieval. The second result is an image of the U of validated entities
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cell data, and in-built pipelines for We are building upon existing tools to develop a scientist-friendly data resource and

standardizing the workflows. Data with analytical ecosystem _and_f: e single cell-level genomic analysis across

standard metadata can be retrieved using the agricultural species. This is being accomplished through data ingestion, storage,
retrieval, re-use, visualization, and comparative annotation.

ENSSSCG00000006374
o

62500 80675000 %0 0712500

PN scRNA-soq Herrera-Uribe et al. 2021
4B9668249..89700971 (+ strand)

s T ottt L o simplified meta-analyses.
N tly Viewed
Y « On the animal side, we intend to develop an automated pipeline to transfer the meta-
— — ’ data from the FAANG portal to the SCEA portal.
ey T — Categoriesand scores oo
Ensembl rotein Codig Sgcroccconmoaes score Cell ype Tods + On the Plant side, we intend to make the pipeline to SCEA more automated, in a
EBSTBR000E e (sourcenicat genesacerto0tsaens)

oom - . similar fashion to the FAANG data portal functionality.
— L, E
S oovnrs b
BSTSR82%0en o sourcencel seneacc00155269]
oo conscor s

1
R sorcenca svecronsn) B oo o cores
==

oises o ab Tents

CONTACT INFORMATION

Muskan Kapoor

ot pwins e ot od R s i asi |G wrman PR T ——
|A‘n. P JLh M Nhul

1941 CoBabe 30 Taals Use JupyterLab im Tera o

e to explore common Biocon|

Jhnhlhldnlnl lII Ilhiu Acstes ) &

altiname  ENssSCG00000006374 ipeline (previousy referre 35 snap-atac v Scaey

Graduate Research Assistant

Splcen, ERKIS77982 RNAseq XYPlot
cell_types (13) scatr

O Bl COGOTcols | O GOTcols | G ab Teolls | Cota s TNK ol O —
| A . s g’ T all 1 : Fig 8. Galaxy Workspace by SCEA |- scmisssacet e

Fig 6. A detailed panel, available by right-clicking a bar oncion

Bioinformatics & Computational Biology, Animal Science

Email: puskan@iastate.edy ; gkiyggle @ jast edy

consists of data retrieval through [owm-scameaceinpe

chart, provides a table called ‘Categories and Scores’ SIS Gt IOWA S TE UNIVERSITY
showing the gene expression level (called *Score’) for each experiment accessions and bUlt-in | pesen-cornpe ~ . h .
Fig 5. IBrowse view showing tracks for PBMC scRNA-seq, Ensembl protein-coding genes, and two bulk RNA-seq cell type. tools for streamlined analysis of |caseston e Bioinformatics & Computational Biology Graduate Program
ents. The scRNA-seq track shows a bar chart for each gene, depicting gene levels for each cell type. single-cell data.

knowledgments: This resea was supported by the U.S. Department of Agriculture, National Institute of Food and Agriculture grants 2022-70412-38454, 2021-70412-35233, and 2020-70412-32615



mailto:muskan@iastate.edu
mailto:cktuggle@iastate.edu

