
https://sorghumbase.org/

SorghumBase

Marcela Karey Tello-Ruiz, PhD

Ware Laboratory, USDA-ARS
 Cold Spring Harbor Laboratory

May 10, 2023  

Building Partnerships and Integrating Genetic Knowledge for 
the Sorghum Community



https://sorghumbase.org/Webinar Outline

1. Introduction to SorghumBase

2. Questions & Answers

3. Explore SB with Your Favorite Gene (YFG)

○ Demo example => Take screenshots, URLs

4. Participants share their examples, findings, issues

5. Gather feedback & survey



https://sorghumbase.org/
Workshop Slideshow Access Information

Slides and other info will be placed here: http://ftp.sorghumbase.org/

Live demo folder: 
https://drive.google.com/drive/folders/1SmorbRVzSnrK451Q6lB36CRLjo7LIT0E 

Gramene Protocol Book Chapter: 
https://link.springer.com/protocol/10.1007/978-1-4939-3167-5_7 

YouTube: https://www.youtube.com/@gramenedatabase3929 

http://ftp.sorghumbase.org/
https://drive.google.com/drive/folders/1SmorbRVzSnrK451Q6lB36CRLjo7LIT0E
https://link.springer.com/protocol/10.1007/978-1-4939-3167-5_7
https://www.youtube.com/@gramenedatabase3929
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Community Collaborations
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What is SorghumBase?

● USDA funded database with regular releases, currently on data 
release #5 

● Pangenome browser with 28 sorghum genomes (10 CP-NAM, 6 
SAP, and 11 BAP) & 8 outspecies

● Gene family trees with functional protein domains, DNA/protein 
alignments (orthologs/paralogs), synteny maps

● Gene expression,  genetic variation, limited QTLs & metabolic 
pathways for BTx623 (anchor)



https://sorghumbase.org/

Pathways*

Expression*

Variation*

28 sorghum genomes
10 CP-NAM, 6 SAP, 11 BAP

8 outspecies

1.5M gene 
annotations

44K gene 
trees

235 baseline 
experiments (8 studies)

269 orthology-based 
projections  (1,248 genes)

Genomes

~61M SNPs 
SAP, TERRA-REF, TERRA-MEPP

4.3M EMS

83 synteny maps

7

SB Release #5

6K QTLs * BTx623 only

15 whole-genome alignments



https://sorghumbase.org/BTx623 is the anchor genome

● Genetic variation with Variant Effect Predictions (missense, stop-gained)

○ SNPs in population panels (SAP, TERRA-REF, TERRA-MEPP)

○ EMS-induced mutations

● QTLs (Sorghum QTL Atlas)

● Baseline gene expression (EBI-Atlas)

● Orthology-based pathway projections (Gramene Plant Reactome)
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SorghumBase.Org
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Interactive snapshots
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SB Homepage: Events



https://sorghumbase.org/

SB Homepage: Events
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SB Homepage: News
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Research 
Highlights
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Top bar: Genomes drop-down menu
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Gene Expression

Genetic Variation 
(SNP, indels, EMS) 

 

Phenotypes (QTL)

References
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GRIN (USDA): 
germplasm & 
population panels

Passport data 
(germplasm 
repositories)

References
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SB Homepage: Tools
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SB Homepage: Tools

Scroll down…
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SB Homepage: Tutorial or User Guide



https://sorghumbase.org/What can I search?

For genes:

● gene identifiers
● gene names
● gene descriptions
● gene synonyms
● interpro domains
● taxonomy
● ontology terms (interpro2go)
● pathways

For papers:

● author names
● title
● abstract
● key words
● pubmed id
● doi

New in R6:

● QTLs
● trait & plant 

ontology 
terms 
(TO/PO)



https://sorghumbase.org/Search for author, gene name/ID/function, pathway, molecular function, paper

msd2
Gladman et al (2019)

How to use SorghumBase?

Search for traits in 
Release 6…

Gene IDs:

● SORBI_3006G095600
● Sobic.006G095600
● Sb06g018040 



https://sorghumbase.org/
Integrated Search Views

Type one or more search terms:
– Author last name (Gladman)
– Gene name or ID, mutant
– Protein domain
– Molecular function (ontology)
– Pathway
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Integrated Search Views
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SORBI_3006G095600
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msd2 genetic variants along protein domains
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msd2 PTVs = Protein Truncating Variants

SIFT scores coming in R6
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EMS Variant: Alleles, Genotypes & Population Frequencies
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1 PTV = Protein Truncating Variant
2 Total 35,480 gene models

Variation Summary with EMS3 + SAP
EMS1 EMS2 EMS3 All EMS NP All

Publication Addo-Quaye, 
2018

Jiao, 2016 USDA, 
2022

Lozano, 2021 Boatwright, 
2022 (SAP)

# Germplasm 486 252 890 1628 499 378 2505

# SNPs 2.55M 1.74M 8.6M 12.89M 13.1M 33.3M 59M

# Exonic SNPs 295,609 230,908 907,780 1,434,297 1,057,476 1,644,881 4,101,175

# PTV1 SNPs 7,331 5,783 21,209 34,322 6,278 106,811       147,409

# Genes with exonic 
SNPs

33,334 31,376 34,487 34,686 33,463 34,539 34,997

# Genes with PTV
percent2

6,177
17%

4,864
14%

14,010
40%

18,323
52%

4,641
13%

18,835
53%

27,201
77%
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QTLs available as tracks on browser

Mace et al (2019) 10.1007/s00122-018-3212-5 

https://doi.org/10.1007/s00122-018-3212-5
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Contact us

How can we help?... We would love to hear from you!

sorghumbase.org/contact

Join our mailing list

@sorghumbase

https://www.sorghumbase.org/contact
https://www.sorghumbase.org/mailing_list
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SorghumBase Exercise

Live Demo



https://sorghumbase.org/SorghumBase Exercises

● Your Favorite Gene (YFG)

● Orthologs & paralogs => SbYFG

● Protein structure

● Gene expression

● Genetic variants 

● Germplasm with deleterious alleles



https://sorghumbase.org/Useful links

● Live SB site R5: https://www.sorghumbase.org 

● Test SB site R6: https://dev.sorghumbase.org

● Examples of agriculturally important rice & maize genes

● Screenshot slides [LINK provided during the workshop]

● Survey

https://www.sorghumbase.org/
http://dev.sorghumbase.org
https://docs.google.com/spreadsheets/d/1eHGEk4yvEXirIjbC0LhYEia7s2trpAx5IGZuAMHC97o/edit#gid=0
https://docs.google.com/forms/d/e/1FAIpQLSckulfPtpIaCgPoo1ABI6ASS3yioefPopxdc8E0uBDEdmq5oA/viewform?usp=sf_link


https://sorghumbase.org/Template Findings

● YFG: 

● SbYFG:

● Germplasm with PTV:

● Interesting findings:

● Challenges:

● Suggestions:



https://sorghumbase.org/Template Screenshots

Protein structure URL:

Gene expression (URL):

Genetic variants (URL):


