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Vignettes from GEBA-Actinobacteria

Cell Genomics & CelPress

OPEN ACCESS

Expanding the genomic encyclopedia of

Actinobacteria with 824 isolate reference genomes

824 new reference isolate genomes
from diverse environments

Cultivated and uncultivated genomes capture
<50% of estimated actinobacterial diversity

Secondary metabolite gene clusters \
shaped by horizontal gene transfer o -

roducts
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Isolate genomes are a

cornerstone of new
drug discovery.
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Bifidobacteriales: 10
Actinomycetales: 8
Coriobacteriales: 3
Eggerthellales: 2
Cryptosporangiales: 1

Air: 3
I Micrococcales: 236 Fungi: 5
Animals: 86 ||
W Corynebacteriales: 66 .
Acidimicrobiales: 3 NN Freshwater: 49.m
IPseudonocardiaIes:123 - N\ Engineered: 64
. o
I Propionibacteriales: 74 e, Plants: 150
— Kineosporiales: 6 A ,__ — = Mafine=43:m
~ Micromonosporales: 90 -
Glycomycetales: 5 = —
Frankiales: 5 ; Soil: 406
Jiangellales: 5
Streptosporangiales: 70
- 2 Unknown: 18

Streptomycetales: 60

"Geodermatophilales: 43

— Actinopolysporales: 8
Unclassified: 2
Solirubrobacterales: 2
Thermoleophilales: 1
Nakamurellales: 1

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




Antimicrobial Peptide (AMP) in Plant/Solil Actino JGI

Plant/fungal
MiAMP1

Statistical comparison of host vs environ
Actinobacteria reveals enriched AMP in
isolates from plant/rhizosphere

Fungal and Plant
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n648945495 Uncinocarpus reesii 1704

2763700215 Delitschia confertaspora ATCC 74209
n638268509 Aspergillus fumigatus Af293
n645728452 Aspergillus clavatus NRRL 1
n645714552 Neosartorya fischeri NRRL 181
n2763322132 Aspergillus novofumigatus IBT 16806

- Nn2614211269 Selaginella moellendorffii
--Macadamia integrifolia

n2615741455 Amborella trichopoda

- N2615741457 Amborella trichopoda

inus monticola

- n2614283766 Selaginella moellendorffii

12615472934 Spirodela polyrhiza

- n2615159689 Panicum virgatum

n2615077970 Panicum hallii
n2615361768 Setaria italica
n2615159688 Panicum virgatum
n2615077969 Panicum hallii

Nn2615159687 Panicum virgatum

reptomyces barkulensis
n2656124689 Streptomyces pini PL19

- N2635879196 Streptomyces sp. NRRL B-24891
- 2660207415 Streptomyces sp. MnatMP-M17

n2794041654 Streptomyces lushanensis NRRL B-24994
n2768393350 Streptomyces scopuliridis RB72 NRRL B-24574
n2866900381 Streptomyces sp. WAC05374

n2908281228 Streptomyces ficellus NRRL 8067
n2866652978 Actinomadura sp. KC216

- n2867720352 Streptomyces aurantiacus NRRL ISP-5412

n2872793660 Streptomyces niveus SCSIO 3406
n2574495826 Streptacidiphilus albus JL83
n2707385817 Streptacidiphilus albus NBRC 100918
n2866884700 Nonomuraea sp. 6K102

- n2866821255 Actinomadura sp. H3C3

n2866684946 Actinomadura sp. 7K534
n2870800808 Actinomadura catellatispora DSM 44772
Nn2629531595 Streptomyces sp. CT34

- N2636589534 Streptomyces sp. CMAA 1322

)296 Streptomyces ansochr
n2777257409 Streptomyces lilacinus NRRL B-1968

- -n2891398803 Microbispora catharanthi CR1-09

n2863381086 Microbispora chromogenes DSM 43165
n2682054359 Microbispora rosea ATCC 12950
n2891482155 Microbispora bryophytorum DSM 46710
n2895463912 Nonomuraea sp. FMUSAS-5

n2676816018 Nonomuraea solani CGMCC 4.7037
n2701341501 Nonomuraea sp. ATCC 55076

n2840999734 Actinomadura parvosata kistnae ERS1554153

- -n2726025492 Herbidospora cretacea NBRC 15474

n2726013076 Herbidospora yilanensis NBRC 106371
n2890732023 Herbidospora galbida NEAU-GS14
n2726021094 Herbidospora daliensis NBRC 106372
n2725993529 Herbidospora sakaeratensis NBRC 102641
n2772919577 Herbidospora cretacea NRRL B-16917
n2676531312 Nonomuraea jiangxiensis CGMCC 4.6533
n2840024097 Nonomuraea sp. WAC 01424

n2895482426 Nonomuraea sp. 160415

n2920545494 Nonomuraea sp. SMC257

n2870519444 Nonomuraea roseoviolacea DSM 44170
2920567620 Nonomuraea rhodomycmlca TBRC6557
n2772814839 Streptosporangium bgenes NRRL B-263¢
n2516810172 1m ci DSM 44094
n2792320219 Nonomuraea indica DRQ-Z

Nn2863222795 Nonomuraea muscovyensis DSM 45913




Sec. metabolites shaped by horizontal gene transfer .IGI\/'?
)

——————————— © Pseudonocardia sediminis DSM 45779
vvvvvvv © Pseudonocardia ammonioxydans CGMCC 4.1877
© Pseudonocardia autotrophica NBRC 12743

———————————— © Pseudonocardia sp. Ae707 Ps1
ET---------- © Pseudonocardia sp. Ae263 Ps1
@ Pseudonocardia sp. Ae168 Psl
i - © Pseudonocardia sp. Ae356 Ps1
1

800 kb-plasmid® Pseudonocardia sp. EC080610-09
Lo o222 ©Pseudonocardia sp. EC080625-04_ . _ . _ . _ . _._.
—— @ Pseudonocardia sp. HH130630-07
-------- Pseudonocardia sp. AL041005-10
O Pseudonocardia antarctica DSM 44749
© Pseudonocardia alni DSM 44104
Pseudonocardia sp. DSM 43083

© Pseudonocardia sp. Ae706 Ps2
© Pseudonocardia sp. Ae717 Ps2
- © Pseudonocardia sp. Ae331 Ps2
© Pseudonocardia sp. Ae505 Ps2
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Cultivation and sequencing of rumen microbiome
members from the Hungate1000 Collection

/

| Wiliam Kelly
e NZAGRC
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™ . Result: 410 new genomes from the rumen Lipcacks penbereig, v “Decgtinss ()

» * Previous unknown roles for taxa mEpmR m W Rehel R

= + New enzymes for lignocellulose conversion - -
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\,;“ Butyrate Acetate Propionate

N
Bacterial Group Abundance % Prevalence %
@ Prevotella 22 100
2 Clostridiales 15.3 100
3 Bacteroidales 8.4 100
@ Ruminococcaceae 79 100
® Lachnospiraceae 6.3 100
® Ruminococcus 36 100
() Butyrivibrio 34 100
8 Fibrobacter 29 93
Total 69.8
Archaeal Group
A M. gottschalkii 46.9 100
B M. ruminantium 271 99
C Methanomassiliicoccales Group 12sp. 6.5 87
L Total 80.5 )

| ““l \
Succinate 1,2 propanediol




Environmental relevance

|:| Archaea
| | Bacteroidetes
[ ] spirochaetes
|:| Fibrot}acteres
|:| Actinobacteria
] synergistetes »,,
| | Proteobacteria o
|| Firmicutes
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» Hungate ISOLATES against >8,200

metagenomes
» 400 isolates detected in just 40 rumen

samples
» 130 overlapping species with human

G.l. samples
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Evolution by Gene Loss JGI"'/f
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100 2524614688 Butyrivibrio sp- AE3006 e Enolase — essential for g rowth

2524614694 Butyrivibrio sp- AC2005
2524614881 Butyrivibrio sp- FC2001
2524614695 Butyrivibrio sp- XPD2002 (AT P, N A D P an d py ru Vate )
|| Enolase Absent 2562617011 Butyrivibrio sp- AE3004
2524614693 Butyrivibrio sp- LC3010
[] Enolase Truncated 2561511091 Butyrivibrio sp- WCE2006

2561511226 Butyrivibrio sp- NC2002 — 25 intact enolases

14 2524614691 Butyrivibrio sp- VCD2006

g 2593339137 Butyrivibrio sp- INllal16 |
100 1 2524614690 Butyrivibrio sp- AD3002 24 a bse nt

2606217762 Butyrivibrio sp- OB235

2524614719 Butyrivibrio sp- WCD2001 — 5 tru n Cated

2654588120 Butyrivibrio sp- M55 . . . .
2563366722 Butyrivibrio sp- AE2005 * mutation, intron insertion
2524614697 Butyrivibrio hungatei NK4A153

2563367225 Butyrivibrio sp- AE3003

2556921619 Butyrivibrio sp- LB2008

2595698227 Butyrivibrio hungatei XBD2006 ° 1

2893339243 Buyiibro p. Mllez1 Multiple loss events

2593339254 Butyrivibrio sp- INlla18
2619618998 Butyrivibrio hungatei MB2003
2582580726 Butyrivibrio hungatei DSM 14810
2623620519 Butyrivibrio proteoclasticus P18
2524614870 Butyrivibrio sp- AE2015
2595698238 Butyrivibrio sp- Sué

2558860127 Butyrivibrio proteoclasticus P6B7
2526164511 Butyrivibrio sp- AE3009
2556921665 Butyrivibrio sp- MC2021
2595698243 Butyrivibrio sp- YAB3001
2524614718 Butyrivibrio sp- VCB2006
2593339224 Butyrivibrio sp- INlla14
2524614689 Butyrivibrio sp- XBB1001
648028012 Butyrivibrio proteoclasticus B316
2558860139 Butyrivibrio proteoclasticus FD2007
2545555868 Butyrivibrio sp- FCS014
2576861819 Butyrivibrio sp- AE2032
2524614715 Butyrivibrio sp- XPD2006
2524614716 Butyrivibrio sp- VCB2001
2526164524 Butyrivibrio sp- FCS006
2524614696 Butyrivibrio sp- NC2007
2524614714 Butyrivibrio sp- NC3005
2524614713 Butyrivibrio sp- MC2013
2524614875 Butyrivibrio fibrisolvens ND3005
2593339242 Butyrivibrio sp- TB

2524614707 Butyrivibrio fibrisolvens FE2007
2524614708 Butyrivibrio fibrisolvens YRB2005
2524614709 Butyrivibrio fibrisolvens WTE3004
2524614878 Butyrivibrio fibrisolvens MD2001
2623620520 Butyrivibrio fibrisolvens AR40 i
2585428068 Butyrivibrio fibrisolvens DSM 3071 Adapted from Nature Rev Micro (2023): vol
2524614871 Butyrivibrio fibrisolvens AB2020 21(486) Philip Patenal Springer Nature Lid
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Article | Open access | Published: 20 November 2015

Discovery of Novel Plant Interaction Determinants from
the Genomes of 163 Root Nodule Bacteria

. Burkholderia
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Summary of biogeography and taxonomy of 163 RNB strains analyzed in this study.
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* 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

90

80

60

50

Max 91.26

Q1 76.03
Min 65.04

+ 25-45% not assigned
* 25% DUFs and UPFs

Max 85.71
Q3 79.95
Med 77.62
Q1 74.73
Min 53.92

Isolate

MAG

METADATA
IS A
LOVE NOTE
TO THE

FUTURE

https://www.teepublic.com/stores/contentarama
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Bridging the Gap
from Sequence
to Biology
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JGI X IMG/M

DATA & TOOLS

IMG USERS
25,000+ 800+ @
808 People Industry
8,400+ PUBLICATIONS
@ 123 Impact Beyond JGI
_=_| Filed Patents
M JGI

2,872
Organizations

% g879%

110+
Countries

Bio/Chem
Health
Environment
Ag & Vet
Engineering

Computing

70+
University
Courses

Disciplines

5000+
483
295
163
130
78

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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1JGI
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INTEGRATED MICROBIAL GENOMES / VIRUS

B

INTEGRATED MICROBIAL GENOMES / PLASMID

g ivG/pR oo I

[ IMG/VR \\-\ e

GENOMES &
MICROBIOMES
200,000+ | 27T 77B
Datasets Basepairs | Genes
Untested oo
Isolates 123K
Metagenomes 42K
senptomes | 9K
OVER 50
TOOLS FOR:

- Metadata-enabled searches

- Genome comparisons

- Refined functional annotation

« Large-scale computation results




IMG Workshops (in person)
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Microbial Genomics & Metagenomics Workshops
MGM Workshop Registration

A’ mg m Registration has closed for the MGM Workshop taking place on April 15 — 19, 2024 at the Integrative Genol l

Building (Bldg 91), onsite at the Lawrence Berkeley National Lab.

About this Workshop

The U.S. Department of Energy (DOE) Joint Genome Institute (JGI) is offering a five-day workshop on Microbial
Genomics and Metagenomics. This highly hands-on workshop is designed to familiarize users with the Integrated
Microbial Genomes & Microbiomes (IMG/M) data and workflows for computational analysis and interpretation of
sequence data. IMG/M is a web-based platform that provides access to the wealth of public microbiome sequence
data and enables the user to analyze these data with existing bioinformatic methods to bridge the gap from
sequence to biology.

Users will complete hands-on exercises involving comparative analysis, visualization and interpretation of genomic
and metagenomic datasets. They will apply these workflows to individual or group projects and present findings.
The workshop also includes brief overviews of sequencing, assembly, metadata curation, annotation, as well as
some presentations from the JGI’s portfolio of products beyond sequencing such as DNA synthesis,
metabolomics, single cell technology, and more.

Learn more about IMG/M’s capabilities by watching our introductory video.

MGM-28

MGM at Valencia, Spain
July 2019

January 2018
University of Tennessee

July 2014
Goettingen, Germany




