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Result: <10K JGI genomes 
account for >40% of total diversity 
of isolate taxa in public databases 

PD estimated from summed lengths of trees of 
universally conserved single copy marker gene 

JGI genomes are less fragmented

Expanding Phylogenetic Diversity (w/ Type Strains)
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Vignettes from GEBA-Actinobacteria

↑ statistical power from incr. sample size
metadata is rel. poor for isolates



Antimicrobial Peptide (AMP) in Plant/Soil Actino

#5

Plant/fungal 
MiAMP1

Statistical comparison of host vs environ 
Actinobacteria reveals enriched AMP in 
isolates from plant/rhizosphere
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Sec. metabolites shaped by horizontal gene transfer

800 kb plasmid
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Vignettes from Hungate Genomes

• Result: 410 new genomes from the rumen
• Previous unknown roles for taxa 
• New enzymes for lignocellulose conversion

William Kelly 
NZAGRC



Environmental relevance
• Hungate ISOLATES against >8,200 

metagenomes 
• 400 isolates detected in just 40 rumen 

samples 
• 130 overlapping species with human 

G.I. samples

¨̈



Evolution by Gene Loss
• Enolase – essential for growth 

(ATP, NADP and pyruvate)

• 25 intact enolases
• 24 absent
• 5 truncated

• mutation, intron insertion

• Multiple loss events

Adapted from Nature Rev Micro (2023): vol 
21(486) Philip Patenal Springer Nature Ltd



Vignettes from Root Nodule Bacteria (RNB)

Wayne Reeve



• Novel determinants of 
microbe-host interaction or 
plant growth promotion

8-16X 
induction

4-16X induction
LPD
Secreted
Likely BC

RNB-enriched Functions



Why we need isolates 
• High quality, more complete (incl. HGT), reliable genome-, multi-omics data
• Confirm or second assertions from uncultivated data

• Support biochemical validation to avoid “homology creep” 
– Only 2.5 - 21% of annotations with experimental evidence for 10 best annotated 

genomes in 2022, Cre’cy-lagard et.al., Database, Vol 2022, baac062

• Foundation for an array of experiments, incl. development of new microbial 
model systems
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• 25-45% not assigned 
• 25% DUFs and UPFs

and METADATA

https://www.teepublic.com/stores/contentarama



JGI Data & Tools



DATA & TOOLS
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Impact Beyond JGI

IMG USERS
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• Metadata-enabled searches
• Genome comparisons
• Refined functional annotation
• Large-scale computation results

OVER 50
TOOLS FOR:

Find Out More at https://img.jgi.doe.gov/

THE MISSION:  The Integrated Microbial Genomes & Microbiomes (IMG/M) system aims to support the annotation, 
analysis, and distribution of microbial genome and microbiome datasets sequenced at the DOE Joint Genome Institute. 
It also captures the diversity of public datasets to enable comprehensive comparative analysis and to meet the needs 
of our diverse community of users.
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Viral & Plasmid 
predictions



IMG Workshops (in person)

Email: rseshadri@lbl.gov


