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Why single cell RNA-seq?

Heterogeneous cell populations in tissues- analyses of “bulk”
tissue misses a lot....
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Value of single cell genomics for biology and breeding
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Enrichment of pig tissue enhancers (from Pan et al.,)
among immune-cell specific enhancers (Corbett et
al.)
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Linking to Breeding Goals:
Finding cell-type specific eQTL in tissues/cell mixes

Genotypes (n=388)
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Agricultural SC research resource needs

* Excellentresearch can be done at a single lab level, with
significant effort, but democratization would benefit agriculture.

Difficult to impossible to do within a single lab:

e SC data and meta-data storage and sharing 2
efficacy and accuracy

* Utilization of organism-wide data for optimal cell
annotation and gene regulatory networks

* Improved annotation of reference assemblies (Pan-
genome) with SC data

* Analytical data pipelines — development and
validation

« Comparative analysis of SC data across species

Agricultural research output —quantity, quality AND reproducibility
could be significantly improved if such community-wide resources

were developed!
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Example: Differences in plant and animal SC data/metadata flow

scRNA-seq Data + Metadata
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Improving SC data/metadata flow

FAANG

PLANT CELL ATLAS PUBLIC
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Building a FAIR data ecosystem
for incorporating single-cell
transcriptomics data into
agricultural genome to phenome
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Plant and animal single-cell researchers have been discussing means to
develop such national/global resources

Agricultural Genome to Phenome Initiative (AG2PI), which
focuses on research projects to develop community
solutions to solving the Genome to Phenome problems.
https://www.nifa.usda.gov/grants/funding-
opportunities/agricultural-genome-phenome-initiative

What does the sc ag community
need to succeed?

Global repositories and tools to
share data, metadata and results They also fund conferences!

Apply sc data to

Community biology and breeding
annotation of cell phenotypes

Supported by a grant from USDA
> G2P and Genetic NIFA AG2PI #2024-70412-43649

. improvement

Identify additional needed community resources and organization
Determine support needed to obtain such resources ($)

types



https://www.nifa.usda.gov/grants/funding-opportunities/agricultural-genome-phenome-initiative
https://www.nifa.usda.gov/grants/funding-opportunities/agricultural-genome-phenome-initiative

First Announcement: Ag Single Cell Workshop!

“Empowering G2P in Agriculture:
building a collaborative environment
for single-cell applications”
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To be held immediately prior to the AGBT-Ag meeting (same venue)
(https://www.agbt.org/)

Questions? Email the Organizing Committee: ag2pi.sc.comm.2025@iastate.edu

Supported by a grant from USDA NIFA AG2PI| #2024-70412-43649
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Aims to accomplish before SC Workshop

« Aim: determine community needs for applying SC genomics
techniques to agricultural systems.

* We put out a survey to the agricultural research community to identify impediments to utilizing SC
techniques to agricultural systems.

» Started mid-December (to > 4,600 email addresses (Angenmap, Plant phenotyping) as well as to
the AgBioData mailing list.

Current survey results (preliminary- from 2 days ago...
207 respondents, 85 from US, 36 Europe, 23 Asia, 21 Africa AG2PI| SC Survey
108 no experience with SC sequencing, 99 with some level of experience QR Code at end!

Type of SC work planned: 115 “scRNAseq”, 54 “spatial transcriptomics”
Top interests in future Workshops:
“Connecting Biologists with data scientists interested in SC analysis” and

“Application of Al/machine learning in SC data analysis”

Planning to attend SC Workshop: 47 “yes”, 55 “maybe”



Aims to accomplish before SC Workshop

« Aim: Create a community of researchers interested in applying SC
genomics to elucidate genotype to phenotype in agricultural

systems.

« We will host several online information sessions prior to the conference.

* Current schedule (Wednesdays 10:30-12):

1. Feb 5:

2. Feb 12:

3. Feb 26/Mar 5:
4. Mar 12/ Mar 19:

Generating SC data (QC of sequencing data, comparison of modalities)
Creating, submitting, sharing and accessing SC and meta-data
Annotating cell types through community-based methods

Use of SC data for Genome 2 Phenome prediction



Single Cell Workshop Program March 29-30 Orlando

Organll%e and convene a conference on discussion and development of SC resources required for
agriculture.

* Purpose: develop working relationships, hear from experts working with medical and agricultural SC data and
to discuss how to document and address the community’s needs.

« Saturday March 29 Session 1: Building a Transdisciplinary Community in Agricultural SC Genomics

- Jennifer Clarke, University of Nebraska, NE
“Lessons learned from interdisciplinary projects: core values, orientation, and organization"

« Sunday March 30 Session 2: Where we are in plant and animal SC genomics, as well as where we
need to be?

« Sharon Greenblum, Joint Genome Institute, Berkeley, CA

“‘Data management and infrastructure within the Plant Cell Atlas community”
* Irene Papatheodorou, Earlham Institute, Norwich, U.K.

“Data and meta-data management for re-using and integrating cell atlases”
» Wes Warren, University of Missouri, Columbia, MO

“A single nuclei and cell perspective on the chicken immune system”



Small Group Breakout Discussions

Session 3: Identifying best practices for:
1.Describing, storing and sharing FAIR data
2.Cell type annotations

3.ldentifying and benchmarking relevant pipelines

Session 4: Achieving identified best practices for ag community:
1.Creating FAIR data storage/sharing
2.Creating common environments for data analysis

3.0rganizing benchmarking and training needs for data analysis pipelines
for agriculture



Community Discussions

Session 5: Identifying opportunities and mechanisms to
generate resources for community needs.

1.What are additional needs for creating G2P solutions at the cell
type level?

2.0ffer opportunity to government funding agencies to indicate
where these ideas fit within their portfolios

3.ldentify writers of white paper, and topics, to USDA and other
agencies

4.ldentify proposal organizers/leaders for applying for grants in
this space



$600 funding available for We need you I help! AG2PI1 SC Survey

first 25 Early Career
Researchers- will pay for all

SC Workshop expenses!
i |
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Deadlines for Abstract submission (Feb 5)

Deadlines for Early bird Registration (Feb 18)
@the on-line AG2PI SC Field Da@ning)!

ag2pi.sc.comm.2025@iastate.edu




Thanks:

* Workshop Organizing Committee

* AGBT for support for Workshop at the AGBT-Ag conference
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