
PanExplorer2: Explore multi-scale genetic 
markers derived from pangenome graph 
for interactive comparative genomics

Easily explore the pan-genomic 
landscape of your favorite microbes.
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Import Data

.gb

INPUT: List of Genbank ids
or Genbank files
or fasta+GFF files

1) Import your genomes
Import your selection of microbial
genomes. 
Genomes must be completely
assembled and annotated.
Input can be: 
ü a list of Genbank identifiers

(public genomes) 
ü a collection of Genbank files 

(private genomes)
ü a collection Fasta+GFF files 

(eukaryotes)

2) Process the PanExplorer workflow
The workflow consists of a Snakemake workflow that executes successively: 
ü Retrieval of the corresponding gene sequences
ü Average Nucleotide Identity (ANI)
ü Gene clustering and pan-genome analysis using PGGB (1), Roary (2) or PanACoTA (3),
ü Attribution of COG functional categories and KEGG metabolic pathways
ü GC content calculation using SkewIT (4)
ü Hierarchical clustering, Heatmap, Upset diagram using R

Galaxy wrapper

Galaxy 
Bioblend API

The web application allows interactive 
data exploration at different levels

PanExplorer workflow

Genes
Presence/Absence Variation (PAV)

1) Pan-genome graph overview: 
ü Representation of 

presence/absence of segments 
respecting a minimum size

ü Allows the identification of large 
structural variations: indels, 
inversion events

Options:
- Minimim percentage identity
- Pangenome construction software
(PGGB, Panacota, roary, orthofinder)
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https://github.com/SouthGreenPlatform/PanExplorer_workflow (Snakemake workflow)

docker://dereeper/panexplorer_workflow:v2
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OUTPUTS/VISUALIZATIONS

https://github.com/SouthGreenPlatform/PanExplorer (Web application)

Pangenome-graph segments

.GFA

.VCF

.TSV

Core-SNPsRepeats

4) Physical map of core-genes and 
strain-specific genes can be
displayed as a circular genomic
representation (Circos), for each
genome taken independently

10) Genetic diversity and population 
structure analyses.
SNP-based phylogenetic tree and PCA 
(using plink) and population structure 
(with sNMF)

3) Subgraph extraction and visualization
using various viewers:
ü Bandage, ODGI, VG

Phylogeny
(Phylotree.js)

SNP-based
PCA

Big indel eventInversion event

Core-genesStrain-specific genes
Group-specific genes

9) Multiple loci VNTR analysis
(MLVA) analysis

Highly repeated VNTR marker

8) Synteny analysis.
The conservation of gene order between genomes
can be investigated using graphical representation
(HivePlot, Mauve viewer, Clinker)

6) Pan-GWAS (association studies)
A dedicated module allows to search for clusters 
that respect particular pattern of gene presence
among strains (phenotype) 7) COG functions and KEGG 

metabolic pathways enrichment

5) Visual inspection of a specific cluster.
Cluster composition, Sequence alignement, 
haplotypes, neighbours synteny

2) Visual inspection of a 
specific segment.
Sequence, gene
overlapping

Selected pivot 
genome

https://github.com/SouthGreenPlatform/PanExplorer_workflow
https://github.com/SouthGreenPlatform/PanExplorer

