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Genome Mining for BGCs

Genome Sequences Natural Products Biosynthetic Natural Product
Gene Clusters
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Main Questions

e Ho much Siderophore Diversity iIs encoded in bacterial genomes?
e How are they distributed across the bacterial kingdom?

e Can we use high throughput methods to predict them and reprogram them?
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Automated prediction of peptide metallophores

Reitz*, Pourmohsenin¥*, et. al. 2025, elife
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Roadmap to Siderophore Diversity

* Automated siderophore gene detection methods allow to study the

diversity of siderophore encoded in bacterial genomes

* Specific taxa have more potential to produce new siderophores
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Reprogramming of Siderophores
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Diversity within related BGCs families
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 Conserved Core Structure

« Variations introduced by tailoring
enzymes

- Lead to altered chemical
properties
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PanBGC-DB Home

#panBGC-DB

Welcome to PanBGC-DB

A comprehensive analysis pipeline for Gene cluster Families

PanBGC-DB is a user-friendly web tool to explore biosynthetic gene clusters (BGCs) diversity within Gene Cluster Families (GCFs). It allows researchers to investigate the diversity,

conservation, and structure of BGCs in specific GCFs. Users can access and analyze GCFs containing BGCs from the antiSMASH and MIBIG database, generate visualizations of custom GCFs,

and connect newly discovered BGCs to related families present in the database.

This platform adapts established analysis of pangenomes on a Biosynthetic gene cluster level.

Database

This database comprises Gene Cluster Families derived
from biosynthetic gene clusters (BGCs) of the
antiSMASH-DB. To build the GCFs the combnination of
BiG-SLICE and BiG-SCAPE was used.

It features precomputed analyses of individual GCFs,
including core and pan-BGC composition, GCF
openness, phylogenetic relationships, and structural
diversity of BGCs.

Q Explore Database

‘)

[ ]
Query

Upload your own GenBank files and analyze them
against our database. Our query tool uses cblaster to
link your BGC to GCFs present in our database.

Simply upload your .gbk file, and our pipeline will
process your data, showing a list of candidate GCFs and
a presence / absence map to get a visual overview of

which family is the closest.

d
Visualization

Generate a intuitive visual representations of your own
defined gene cluster family. Our easy to use
visualization pipeline allows you to create the
visualisation of one or multiple GCFs by using a python
script pipeline.

The scripts generate diagrams, heatmaps, phylogenetic
trees as well as structural comparisons of the BGCs to
better understand the natural occuring diversity of this

family.

Paccagnella et al., 2025, ISME Communications
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The PanBGC pipeline
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- Total of 80.698 GCFs

Paccagnella et al., 2025, ISME Communications
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Analytics for each GCF

* Theoretical Core and maximum BGC based on variable cut off
1000_FAM_00008 | BGCs: 12

% Corevs. Accessory @ Z CoreBGC @

( _— Accessory: 33.3% > v S 6 > &
Unique: 38.1% —_

1
'— Core: 28.6%

"’ Maximum BGC @

Show genes present in only 1 BGC.
Cutoff: 1.00

PanBGC size: 21 -
»

Core: 6 (28.6%)
e L o9
Accessory: 7 (33.3%)

Unique: & (38.1%)

Core threshold: >100%

Paccagnella et al., 2025, ISME Communications
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GCF visualisation

Ornibactin / Malleobactin family

Cluster comparison
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Paccagnella et al., 2025, ISME Communications
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Roadmap towards Siderophore Engineering

« Core genes are responsible for the main biosynthetic machinery that builds

the main structure

« Accessory genes are responsible to tailor the core structure

The PanBGC-DB provides a
roadmap for plug'n play reactions to
reengineer Siderophores !

PanBGC-DB Home

Tutorial

Lemscoos  Welcome to PanBGC-DB

e analysis pipel

cluster Families

PanBGC-DB is a user-friendly web tool to explore biosynthetic gene clusters (BGCs) diversity within Gene Cluster Families (GCFs). It allows researchers to investigate the diversity,

conservation, and structure of BGCs in specific GCFs. Users can access and analyze GCFs containing BGCs from the antiSMASH and MIBIG database, generate visualizations of custom GCFs,

and connect newly discovered BGCs to related families present in the database.

gene cluster level

This platform adapts analysis of
-
-
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Database Query

This database comprises Gene Cluster Families derived
from biosynthetic gene clusters (BGCs) of the
antiSMASH-DB. To build the GCFs the combnination of
BiG-SLICE and BiG-SCAPE was used.

It features precomputed analyses of individual GCFs,
including core and pan-BGC composition, GCF
openness, phylogenetic relationships, and structural
diversity of BGCs.

Q Explore Da

Upload your own GenBank files and analyze them
against our database. Our query tool uses cblaster to
link your BGC to GCFs present in our database

simply upload your .gbk file, and our pipeline will
process your data, showing a list of candidate GCFs and
a presence / absence map to get a visual overview of

which family is the closest.

4 start Querying

a4
Visualization

Generate a intuitive visual representations of your own
defined gene cluster family. Our easy to use
visualization pipeline allows you to create the
visualisation of one or multiple GCFs by using a python
script pipeline.

The scripts generate diagrams, heatmaps, phylogenetic
trees as well as structural comparisons of the BGCs to
better understand the natural occuring diversity of this

family.




|

Universitat ik

Thank you!

The SECRETed project has received funding from the European Union’s Horizon 2020 N /
research and innovation programme under the Grant Agreement No. 101000794




