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The Year 2020 in Natural Product Bioinformatics: an overview of the latest tools and
databases

Marnix H. Medema'’

1.

Table S1: Overview of natural product-related bioinformatic tools and databases published in

2020

Category / Name

Brief description

Chemical structure databases

NP Atlas

Streptome-DB 3.0
CyanoMetDB
MacrolactoneDB
NORINE (updated)

COCONUT

Cheminformatic tools

NPClassifier

NC-MFP
MAP4

DECIMER

database of bacterial and fungal natural product
structures

database of streptomycete natural product structures
database of cyanobacterial natural product structures
database of macrolactones and their bioactivity data
database of nonribosomal peptides

aggegrated collection of natural products from open
databases

neural-network-based structural classification of natural
products

natural compound molecular fingerprint
MinHashed Atom Pair fingerprint

deep learning algorithm for chemical image recognition

Biosynthetic gene cluster identification & analysis

EvoMining
CO-OCCUR

SeMPI 2.0

TOUCAN

DeepRiPP

RRE-Finder
decRiPPter
RiIPPER

RODEO (update)

evolution-based natural product genome mining
gene cluster identification based on gene co-occurrence

prediction and annotation of PKS and NRPS biosynthetic
gene clusters

identification of fungal biosynthetic gene clusters

identification of RiPP gene clusters and linking to mass
spectrometry data

identification of RiPP recognition elements
identification of candidate novel RiPP classes
genome mining of RiPP biosynthetic pathways

genome mining of RiPP biosynthetic pathways

Biosynthetic diversity analysis

BiG-SCAPE

CORASON

sequence similarity network analysis of biosynthetic
gene clusters

multi-locus phylogenies of biosynthetic genes and gene
clusters

URL of web server or code

https://www.npatlas.org/

http://www.pharmbioinf.uni-freiburg.de/streptomedb
N/A

https://macrolact.collaborationspharma.com/
https://bioinfo.lifl.fr/norine/

https://coconut.naturalproducts.net/

https://npclassifier.ucsd.edu/

https://tm.gdb.tools/map4/npatlas_map_tmap/

https://github.com/Kohulan/DECIMER-Java

https://github.com/nselem/evomining
https://github.com/egluckthaler/co-occur

http://sempi.pharmazie.uni-freiburg.de/

https://github.com/bioinfoUQAM/TOUCAN

http://deepripp.magarveylab.ca/

https://github.com/Alexamk/RREFinder
https://decrippter.bioinformatics.nl/
https://github.com/streptomyces/ripper

http://ripp.rodeo/

https://bigscape-corason.secondarymetabolites.org/

https://bigscape-corason.secondarymetabolites.org/
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BiG-SLICE

BiG-FAM

clinker

cblaster

clustering algorithm for large sets of biosynthetic gene
clusters

database of biosynthetic gene cluster families
visualization tool for comparing biosynthetic gene
clusters

biosynthetic gene cluster similarity search engine

Biosynthetic gene cluster(-related) databases

MIBIG 2.0

antiSMASH-DB 3.0

IMG-ABC 5.0

Prospect Fungi

ActDES

database of experimentally characterized biosynthetic
gene clusters

database of predicted bacterial, archaeal and fungal
biosynthetic gene clusters

database of predicted bacterial and archaeal
biosynthetic gene clusters

database of predicted fungal biosynthetic gene clusters

curated database of actinobacterial genomes for
genome mining

Target-based genome mining and function prediction

ARTS 2.0

TargetMining

bgc_tran

Chemprop

resistance-based genome mining of natural product
biosynthetic gene clusters

identification of polyketide BGCs with self-resistance
genes

function prediction based on transporter genes

neural-network-based prediction of antibiotic activity

Chemical structure prediction

PRISM 4

DDAP

PKSpop

SBSPKS 3

AdenylPred

NMR data analysis

SMART 2.0

np-pred

DP4-Al

MixONat

prediction of natural product structures and activities
from genome data

prediction of polyketide synthase docking domain
interactions

prediction of polyketide synthase docking domain
interactions

prediction of macrocyclization of nonribosomal peptides
and polyketides

prediction of substrate specificities for class | adenylate-
forming enzymes

deep learning tool to generate structure hypotheses from
13C and 1H NMR data

prediction of common natural product families from 13C
NMR data

automatic processing and assignment of 13C and 1H
NMR data

dereplication of mixtures based on 13C NMR data

Mass spectrometry data analysis

ZODIAC

Retip

MetFID

NRPro

MASST

molecular formula prediction from mass spectrometry
data

retention time prediction for liquid chromatography mass
spectrometry analysis

predicting compound fingerprints from MS/MS data
analysis of MS/MS spectra of peptidic natural products

similarity search engine for MS/MS spectra

https://github.com/medema-group/bigslice

https://bigfam.bioinformatics.nl/

https://github.com/gamcil/clinker

https://github.com/gamcil/cblaster

https://mibig.secondarymetabolites.org/

https://antismash-db.secondarymetabolites.org/

https://img.jgi.doe.gov/abc-public/

http://prospect-fungi.com/

https://github.com/nselem/ActDES

https://arts3.ziemertlab.com/

https://github.com/GerganaVandova/TargetMining

https://github.com/nickbhat/bgc_tran

http://chemprop.csail.mit.edu/

https://prism.adapsyn.com/

https://tylii.github.io/ddap

https://github.com/yanwang271/PKSpop

http://www.nii.ac.in/sbspks3.html

https://srobinson.shinyapps.io/AdenylPred/

https://smart.ucsd.edu/

https://github.com/saulhazelius/np-pred

https://github.com/KristapsE/DP4-Al

https://sourceforge.net/projects/mixonat

https://bio.informatik.uni-jena.de/software/zodiac/

https://www.retip.app/

https://bioinfo.cristal.univ-lille.fr/nrpro/

https://masst.ucsd.edu/
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Spec2Vec

FBMN

GNPS GC-MS El Data
Analysis

mass-spectral similarity scoring through learning of
structural relationships

feature-based molecular networking

GC-MS data analysis using molecular networking

https://github.com/iomega/spec2vec

https://ccms-
ucsd.github.io/GNPSDocumentation/featurebasedmo
lecularnetworking/

https://ccms-
ucsd.github.io/GNPSDocumentation/gcanalysis/

49

50

51

ReDU re-analysis of public MS/MS datasets https://redu.ucsd.edu/ 52

CANOPUS compound class annotation from mass spectrometry https://github.com/boecker-lab/sirius-libs 45
data

Qemistree tandem mass spectrometry molecular standards https://qgemistree.ucsd.edu/ 53
database

BMDMS-NP database of natural product ESI MS/MS spectra https://github.com/chalbori/bmdms-np 54

METLIN (update) tandem mass spectrometry molecular standards http://metlin.scripps.edu/ 55
database

Linking MS data to structures and gene clusters

CycloNovo de novo cyclopeptide analysis in tandem mass https://github.com/bbehsaz/cyclonovo 56
spectrometry data

MetaMiner integration of genomics and metabolomics to link RiPPs  https://github.com/mohimanilab/MetaMiner 58
to their biosynthetic genes

NPLinker metabologenomic correlation tool to link biosynthetic https://github.com/sdrogers/nplinker 59
gene clusters to molecules

Synthetic chemistry

Chematica / Synthia Computational planning of natural product synthesis https://www.sigmaaldrich.com/chemistry/chemical- 61

(update)

synthesis/synthesis-software.html
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