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https://bioinfo.bioger.inrae.fr/portal/variant-explorer/

https://bioinfo.bioger.inrae.fr/portal/variant-explorer/


p. 2Variant Explorer @ BIOGER

12-05-2025

Variant Explorer

Reference genome

(Assembly OK + Gene annotation OK)

Population

(Illumina / short-reads sequencing)

1- How to compare the sequence of a genomic region
in reference genome & in population ? (SNP, InDels)

➢

➢ 2- How to retrieve the sequences of reference proteins
in population ?
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[fasta files]

Variant Explorer

1A/ Assembly based - preliminary analyses (bioinfobioger)

1- genomic region

Warning: Genome assembly from short-reads provides fragmented assembly. 
Many contigs. Possible bias in specific regions like TE-rich.  

paths selection

fragments / contigs

Population

(Illumina / short-reads sequencing)

De novo assembly

(Spades / Velvet, SOAP denovo)
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Variant Explorer

1B/ Variant calling - preliminary analyses (bioinfobioger)

1- genomic region

..ATGTGCTTATCGGTAAGTTG..

CTTATCGG

GCTTATCGG

GCTTATCGG

GCTAATCGG

GCTAATCGG

GCTAATCGG [vcf files]

Sample 1

Sample 2

No variants

One SNP (A)

Warning: No mapping = No data. Specific regions higher than 10/20pb are 
not detectable (short-reads size sequence = limiting factor)

Mapping (BWA) / Variants (Freebayes)

Population
(Illumina / short-reads sequencing)

Reference genome
[assembly fasta file]

+
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Variant Explorer1- genomic region

[vcf files]
List of all analyzed positions
= variant + non-variant sites

[fasta files] Inferred regions in fasta files from 
variant and non-variant sites

TGTGCTTATCGGTAAGT

TGTGCTTATCGGTAAGT

Ref pos3 T => A

Ref pos7 T => A

AGTGCTAATCGGTAAGT

1B/ Variant calling - preliminary analyses (bioinfobioger)

Mapping (BWA) / Variants (Freebayes)

Population
(Illumina / short-reads sequencing)

Reference genome
[assembly fasta file]

+

« Pseudo-assembly »
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Variant Explorer

Population

Polymorphism detection
Variant Calling

[vcf files]

De novo assembly
[fasta files]

How can you explore these files with Variant Explorer ?

Blast a region of interest in reference genome against
population assemblies (evalue < e 10-10 & identity > 90 %)

➢

« Pseudo-assembly »

[fasta files]

1- genomic region

Reference genome

[assembly fasta file]
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Variant Explorer

Reference genome Population

De novo assembly [fasta files]

Gene annotation transfer with LiftOff

[assembly fasta file
+ gff annotation]

[gff & protein fasta files]

Protein based - Preliminary analyses (bioinfobioger)

2- proteins

Warning: Comparison at protein level -> inferred from reference annotation, 
possible problems if bad annotations. 
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Variant Explorer

Reference genome Population

De novo assembly [fasta files]

[assembly fasta file
+ gff annotation]

Gene annotation transfer with LiftOff
[gff & protein fasta files]

How can you explore these files with Variant Explorer ?

Query the pre-computed population protein sequences, 
based on reference genome protein ids

Display the blast result (evalue < e 10-10 )

➢

2- proteins
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Variant Explorer
Description of populations 

Botrytis Leptosphaeria

Zymoseptoria

https://bioinfo.bioger.inrae.fr/
portal/genome-portal/

Access to the data

https://bioinfo.bioger.inrae.fr/portal/genome-portal/
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Variant Explorer

Direct access to Variant Explorer tool
https://bioinfo.bioger.inrae.fr/
portal/variant-explorer/

Access to the tool

https://bioinfo.bioger.inrae.fr/portal/variant-explorer/
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Variant Explorer
Compare the sequence of a genomic region

in reference genome & in population

1- genomic region
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Variant Explorer
Compare the sequence of a genomic region

in reference genome & in population

Polymorphism based analysis

1- genomic region
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Variant Explorer
Compare the sequence of a genomic region

in reference genome & in population

Assembly based analysis

1- genomic region
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Variant Explorer
Compare the sequence of a genomic region

in reference genome & in population

Alignment details

1- genomic region
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Variant Explorer
Compare the sequence of a genomic region

in reference genome & in population

1- genomic region
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Variant Explorer
Compare the sequence of a genomic region

in reference genome & in population

Fasta aligned sequences

Visualised with http://multalin.toulouse.inra.fr/multalin/cgi-bin/multalin.pl

1- genomic region

http://multalin.toulouse.inra.fr/multalin/cgi-bin/multalin.pl
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Variant Explorer
Retrieve the sequences of reference proteins in population 

2- proteins
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Variant Explorer
Retrieve the sequences of reference proteins in population 

Visualised with http://multalin.toulouse.inra.fr/multalin/cgi-bin/multalin.pl

2- proteins

http://multalin.toulouse.inra.fr/multalin/cgi-bin/multalin.pl
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* Graphs in bioinformatics - assembly

Overlap Layout Consensus (OLC)        vs            De-Bruijn Graph (DBG)

Zhenyu Li, et al, Comparison of the two major classes of assembly algorithms: overlap–layout–
consensus and de-bruijn-graph, Briefings in Functional Genomics, Volume 11, Issue 1, January 2012, 
Pages 25–37, https://doi.org/10.1093/bfgp/elr035

..ATGTGCTTATCGGTAAGTTG..

OLC, overlap cutoff = 5 DBG, k-mer = 4

..ATGTGCTTATCGGTAAGTTG..

ATGTGCTTATC

TGCTTATCGGT

GCTTATCGGTAA

CGGTAAGTTG

R1

R2

R3

R4

R1

R2

R3 R4

ATGTK1

K2

K3

K4

TGTG

GTGC

TGCT

GCTT

…………………………..

AGTT

GTTG

K5

K.

K16

K17

K1
K2

K3

K17

K4
K5

K16
K.

Sequencing errors and sequence repetitiveness !!!

https://doi.org/10.1093/bfgp/elr035
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* Graphs in bioinformatics - assembly
From reads to scaffolds

paths selection

fragments / contigsscaffolds / contigs

overlap between contigs, allows scaffolding / chaining
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* Origin of the pangenome graphs, the GFA Format 
GFA (Graphical Fragment Assembly) format (main format to store 
pangenome graph) comes from Genome Assembly methods

S1

S2

overlap between S1 and S2 = 
10M

GFA 1.0:

S  S1  TAAAGCGCCTAAAAGGGGGTTAACGGAGCTAAACAGACCCGAACTAACTATATATACCCCTT

S  S2  TATACCCCTTCTTCTCTTTATCCTTTAGTACAAGGATAAGAGGCATCGGT

L  S1  +  S2 +  10M

P  contig1  S1+,S2+  *


