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Introduction

Robin, Agnès, et al. 2008 Advances in agronomy
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Nature lacks the iron necessary for microbial survival.

Microbes can produce siderophores to acquire iron in the environment.

Siderophores are molecules with highly structural diversity.



Introduction

SIDERITE: Siderophore information database

COCONUT: the collection of open natural products database



Highlights

SIDERITE is the most comprehensive digitized integrated siderophore information database.

It covers all 649 known siderophores from 872 records as of May 2023. (Update at least once a year)

The confusion of siderophore was solved by merging siderophores with the same structure but different names.



Overview of SIDERITE

The SIDERITE consists mainly of bacterial, six-denticity, hydroxamate, NRPS siderophores.



Clustering of siderophores by structural similarities

Figure 1 The visualization of 25 siderophore clusters in siderophore information database (SIDERITE).

649 siderophores are clustered into 25 clusters and 102 groups.

4 largest clusters account for 89.37% 

known siderophores.

Cluster 1 (201, 30.97%): 

siderophores with phenyl ring structures

Cluster 2 (197, 30.35%):

NRPS siderophore with hydroxamate 

or α-hydroxycarboxylate

Cluster 3 (103, 15.87%):

NIS siderophore with hydroxamate 

or α-hydroxycarboxylate

Cluster 4 (79, 12.17%):

NRPS siderophores with chromophores

NRPS: non-ribosomal peptide synthetase

NIS : NRPS-independent siderophore



Naming siderophore by clusters and groups

Example: Bacillibactin

Class: 1.22.3

x. y .z

x: cluster ID

y: group ID

z: the z-th record

Each siderophore is assigned a unique ID x.y.z (Class).

Infer biosynthetic type from other members with known biosynthetic types.

Biosynthetic types of siderophores in 

the same group are same.



Discovering potential siderophores by the functional group-based method

Rules:

Containing functional groups and

don’t contain modified functional groups 

Result:

3199 siderophores candidates from COCONUT

Figure 2 The rule-based siderophore discovery approach and the result of chrome azurol S (CAS) test experiments.



Verifying potential siderophores by CAS assay

Figure 2 The rule-based siderophore discovery approach and the result of chrome azurol S (CAS) test experiments.

83.3% (40/48) molecules exhibited iron-binding activities.

48 purchasable molecules from 3199 candidates were verified by CAS assay.

The high positivity rate from the CAS assay supports the effectiveness of our functional group-based method.



Usage of SIDERITE

Document: https://github.com/RuolinHe/SIDERITE/wiki

Report bug: https://github.com/RuolinHe/SIDERITE/issues

Forum for discussion: https://groups.google.com/g/siderite-database

Tutorial video: https://www.youtube.com/watch?v=q0EoiRi1zVE

https://github.com/RuolinHe/SIDERITE/wiki
https://github.com/RuolinHe/SIDERITE/issues
https://groups.google.com/g/siderite-database
https://www.youtube.com/watch?v=q0EoiRi1zVE


Summary

Ruolin He, Shaohua Gu, Jiazheng Xu, Xuejian Li, Haoran Chen, Zhengying Shao, Fanhao Wang, Jiqi Shao, Wen-Bing 

Yin, Long Qian, Zhong Wei, Zhiyuan Li. 2024. SIDERITE: Unveiling Hidden Siderophore  Diversity in the Chemical 

Space Through Digital Exploration. iMeta 3: e192. https://doi.org/10.1002/imt2.192

❑ In our work, we introduced the most comprehensive Siderophore Information 

Database (SIDERTE), the first digitized siderophore repository with 649 

unique structures in the SMILES format.

❑ Based on these digitized structures, a computational method was developed 

for discovering novel iron-binding molecules with high accuracy and found 

remarkable structural diversity largely uncharted in the realm of siderophore 

research.

❑ We provide tutorial materials and feedback channels in the database or the 

GitHub page, and are committed to maintaining the SIDERITE database 

continually and updating it based on the feedback received from our users.

❑ Website: https://siderite.bdainformatics.org/ 

https://doi.org/10.1002/imt2.192
https://www.bioincloud.tech/
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