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What is Nextflow?

• Published in 2017 (Di Tommaso et al., 751 citations) 
• Scalable workflow system using container(s) 
• Domain specific language (DSL)



How it works?

A Nextflow scripts is composed of process, interacting through 
channels
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How it works?

Containers can be used as operating system. 
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What is the GEN-ERA project?

• BCCM collections in the genomic era (GEN-ERA) 

• Establishment of modern genomics practices in the 
collections 

• Partners: IHEM, ITM, LMG, MUCL, UCL 

• FAIR principles: Findable, Accessible, Interoperable, Reusable

Who am I?
Bioinformatician 

Principal investigator of the project 

BCCM/IHEM - Sciensano 



How is Nextflow used in the GEN-ERA project?

• Nextflow scripts are used as programs 

• Each of the scripts should be executed with a single command 

• All tools pre-installed on Nic5 with singularity containers  

• All databases are shared on Nic5 

• Interface on Github

How to do bioinformatics with beginners?
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How is Nextflow used in the GEN-ERA project?

USERS

Orthologous groups (OGs)

Format OGs

NonePROT

Alignment

Unambiguous position

NonePROT

Concatenation

DNAPROT

BootstrapJackknife

ML inference

PROT      DNA 
- No partition 
- Condon 1&2 
- Partition on 

codon 3

Multiple 

DNAPROT

     DNA 
- No partition 
- Condon 1&2 
- Partition on 

codon 3

PROT

Multiple ML inference

Format trees

IDM file

DNA

Optional

Mandatory

FIELDS 

Path to directory containing OGs (Prot must be .faa and DNA .fna) - mode DNA 

or prot - Jackknife activated or not - Jackknife number of replicates -


Jackknife width.

Golden rules 

• Create a working directory

• Copy the Nexftflow script 
locally: Phylogeny.nf

• Copy the Nextflow config file 
locally: Phylogeny.config. 
Rename it as nextflow.config 
and edit paths in the binding 
section

• Copy the job template locally: 
Phylogeny.job. Edit the 
<fields>.

• Submit your job with: 

« sbatch: Phylogeny.job »

https://github.com/Lcornet/GENERA/wiki/
11.-Multi-locus-Maximum-Likelihood-

Phylogeny 

nextflow Phylogeny.nf --OG=OGs --IDM=file.idm --jackk=yes 

Mandatory arguments:
--OG                    Path to OG directory in fasta format (.faa for prot and .fna files 
                            for DNA)
--IDM                   Path to IDM file

Optional arguments:
--mode                  specify prot or DNA, default = prot
--jackk                 activate jackknife, default = no
--rep                   number of jackkninfe replicates
--width                 Width of jackknife replicates
--cpu                   number of cpus to use, default = 1  

For the users: 
1. Download of the suite of 3 files 
2. Edit the paths 
3. Launch the job

https://github.com/Lcornet/GENERA/wiki/11.-Multi-locus-Maximum-Likelihood-Phylogeny
https://github.com/Lcornet/GENERA/wiki/11.-Multi-locus-Maximum-Likelihood-Phylogeny
https://github.com/Lcornet/GENERA/wiki/11.-Multi-locus-Maximum-Likelihood-Phylogeny


How is Nextflow used in the GEN-ERA project?

• Training to each collection (1/2 day) 

• Interaction through GitHub for request-update-question-bug 

• Video for each tool (Scheduled)

How to do bioinformatics with beginners?



  






Genome downloader

Golden rules

• Create a working directory


• Copy the Nexftflow script 
locally: Genome-
downloader.nf 

• Copy the Nextflow config file 
locally: Genome-
downloader.config. Rename 
it as nextflow.config and edit 
paths in the binding section 


• Copy the job template locally: 
Genome-downloader.job. 
Edit the <fields>. 

• Submit your job with: «  
sbatch Genome-
downloader.job » 

NCBI RefSeq

Metadata

NCBI Genbank

Metadata

NCBI Taxonomy

NCBI RefSeq

Genomes

NCBI Genbank

Genomes

USERS

FIELDS 

taxonomic level (eg genus)

group (eg Trichophyton)

Genbank tag (yes or no)


Mandatory Optional

USERS Trimming
Short reads

Long reads

Metagenome

Genome Assembly

Genome

SPAdes SPAdes

Flye Flye or CANU

Polishing

Pilon

Reads mapping

BWA mem -samtools BWA mem -samtools

Binning


Metabat2   -    CONCOCT    -  ALL

Scaffolding


Ragtag

Golden rules 

• Create a working 
directory


• Copy the Nexftflow script 
locally: Assembly.nf 

• Copy the Nextflow config 
file locally: 
Assembly.config. 
Rename it as 
nextflow.config and edit 
paths in the binding 
section  

• Copy the job template 
locally: Assembly.job. 
Edit the <fields>.


• Submit your job with: « 
sbatch: Assembly.job »

Mandatory

Optional

FIELDS 

          PATH to short reads R1 file - PATH to short reads R2 file - PATH to long reads (ONT/PB) -

          Metagenome mode activated or not - binning mode activated or not - ragtag scaffolding

          mode activated or not.

Quality estimation


Quast

USERS

Prokaryote Eukaryote

Prodigal

Genome Genome

Organism

Gene

model

AMAW:


Trinity

MAKER 2

Augustus


Golden rules 

• Create a working directory 


• Copy the job template l 
locally: Annotation*.job. 
Edit the <fields>.


• Submit your job with: « 
sbatch Annotation.job »


USERS

Format names

(OrthoFinder)

Orthology inference

(OrthoFinder)

Core genes

Proteomes

List of organisms

Golden rules

• Create a working directory


• Copy the Nexftflow script 
locally: Orthology.nf


• Copy the Nextflow config file 
locally: Orthology.config. 
Rename it as nextflow.config 
and edit paths in the binding 
section 


• Copy the job template locally: 
Orthology.job. Edit the <fields>.


• Submit your job with: « sbatch 
Orthology.job »

USERS Format OGs

Alignment

Reverse translate

Protein OGs

Genomes

Golden rules 

• Create a working directory

• Copy the Nexftflow script locally: 
OGsRtranslate.nf

• Copy the Nextflow config file locally: 
OGsRtranslate.config. Rename it as 
nextflow.config and edit paths in the 
binding section

• Copy the job template locally: 
OGsRtranslate.job. Edit the <fields>.

• Submit your job with: « sbatch: 

OGsRtranslate.job »

USERS

Orthologous groups (OGs)

Format OGs

NonePROT

Alignment

Unambiguous position

NonePROT

Concatenation

DNAPROT

BootstrapJackknife

ML inference

PROT      DNA 
- No partition 
- Condon 1&2 
- Partition on 

codon 3

Multiple 

DNAPROT

     DNA 
- No partition 
- Condon 1&2 
- Partition on 

codon 3

PROT

Multiple ML inference

Format trees

IDM file

DNA

Optional

Mandatory

FIELDS 

Path to directory containing OGs (Prot must be .faa and DNA .fna) - mode DNA 

or prot - Jackknife activated or not - Jackknife number of replicates -


Jackknife width.

Golden rules 

• Create a working directory

• Copy the Nexftflow script 
locally: Phylogeny.nf

• Copy the Nextflow config file 
locally: Phylogeny.config. 
Rename it as nextflow.config 
and edit paths in the binding 
section

• Copy the job template locally: 
Phylogeny.job. Edit the 
<fields>.

• Submit your job with: 

« sbatch: Phylogeny.job »

USERS NCBI Taxonomy download

OGs alignment

OGs Enrichment

PROTDNA

OGs degap and alignment

Golden rules 

• Create a working directory

• Copy the Nexftflow script locally: 
OGsEnrichment.nf

• Copy the Nextflow config file locally: 
OGsEnrichment.config. Rename it as 
nextflow.config and edit paths in the binding 
section

• Copy the job template 
locally:OGsEnrichment.job. Edit the <fields>.

• Submit your job with: « sbatch: 

OGsEnrichment.job »

OGs: PROT

Representative: PROT

Org: DNA or PROT

FIELDS: 
Path to OGs (.faa); Path to representative proteomes (.faa); Path to org to add 


in fasta (.fna or .faa); specify the orgType DNA or Prot; alignement is optional; forty-two 

aligner is blast by default, can be set as exonerate for eukaryotes; degap and realign 

option is possible for prot org; a taxdump is set up by default, can be provided.


Genome-downloader

Genome-annotation

Orthology inference

OGs Enrichment
OGs Reverse translate

Genome-assembly Phylogenomics

https://github.com/Lcornet/GENERA/wiki/11.-Multi-locus-Maximum-Likelihood-Phylogeny


Very easy to develop

Process

Process

Process

Python Perl C++ Bash

DSL



Others advantages

• Interoperable -> collaborations 

• Reproducibility 

• Possibility to publish the tools



ORPER



Thank you


