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Introduction… is the conclusion of the previous session

Over-Representation Analysis (ORA) Gene Set Enrichment Analysis (GSEA)

Input: database + a custom gene set

● up OR down-regulated genes (filtered !)
● gene identifiers only

(possible) Output:

Input: database + a custom ranked gene set

● up AND down-regulated genes (all !)
● gene identifiers and gene weights

(possible) Output:
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EB3I n1 in 2025…

5

Homo sapiens

Mus musculus

Xenopus laevis

Danio rerio

Solanum lycopersicum

Oryzias latipes

Rattus norvegicus

Arabidopsis thaliana

Diplodus vulgaris

Loripes orbiculatus



How to search for an existing database ?
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Several solutions:

● centralized databases:
○ KEGG https://www.genome.jp/kegg/
○ Reactome https://reactome.org/
○ WikiPathways https://www.wikipathways.org/
○ GeneOntology geneontology.org
○ ...

● species-specific websites:
○ Zea mays maizegdb.org
○ Daucus carota carrotomics.org
○ various plants https://bioinformatics.psb.ugent.be/plaza/

● some research articles propose original genome assembly and annotation

● heck https://bioconductor.org/packages/release/BiocViews.html#___Organism

Zea mays

Daucus carota

https://www.genome.jp/kegg/
https://reactome.org/
https://www.wikipathways.org/
http://geneontology.org
http://maizegdb.org
http://carrotomics.org
https://bioinformatics.psb.ugent.be/plaza/
https://bioconductor.org/packages/release/BiocViews.html#___Organism


Make your own annotation
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Missing database ? Build your own !



How to build one’s own annotation ?
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Several ideas:

● transfer the annotation, using orthologs, from a closely related well-annotated organism

● use eggNOG-mapper http://eggnog-mapper.embl.de/

● use FANTASIA https://github.com/CBBIO/FANTASIA

● use the AnnotationForge R package
10.1101/2024.02.14.580341
10.1101/2024.02.28.582465

http://eggnog-mapper.embl.de/
https://github.com/CBBIO/FANTASIA
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Check the documentation (for makeOrgPackageFromNCBI or makeOrgPackage functions):

https://bioconductor.org/packages/release/bioc/html/AnnotationForge.html
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How to use the AnnotationForge R package ?

Install the AnnotationForge R package:

if (!require("BiocManager", quietly = TRUE))
    install.packages("BiocManager")

BiocManager::install("AnnotationForge")

And a required dependency which is not automatically installed:

BiocManager::install("biomaRt")

https://bioconductor.org/packages/release/bioc/html/AnnotationForge.html
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Input parameter settings
The most important parameter is tax_id:

out_dir = "/meaningful/output/directory/"
genus = "Equus"        # can be whatever you want
species = "caballus"   # can be whatever you want
tax_id = "9796"        # must exist

Vertebrates: https://www.ensembl.org/info/about/species.html
Metazoa: https://metazoa.ensembl.org/info/about/species.html
Fungi: https://fungi.ensembl.org/info/about/species.html
Plants: https://plants.ensembl.org/info/about/species.html
Bacteria and Archeae: https://bacteria.ensembl.org/info/about/species.html
Protists: https://protists.ensembl.org/info/about/species.html

https://www.ensembl.org/info/about/species.html
https://metazoa.ensembl.org/info/about/species.html
https://fungi.ensembl.org/info/about/species.html
https://plants.ensembl.org/info/about/species.html
https://bacteria.ensembl.org/info/about/species.html
https://protists.ensembl.org/info/about/species.html
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Find the taxon ID
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Create your own org.Ecaballus.eg.db package
The function extracts all the information from NCBI and builds a (local) package:

AnnotationForge::makeOrgPackageFromNCBI(
  version = "0.0.1",
  author = "Some One <so@someplace.org>",
  maintainer = "Some One <so@someplace.org>",
  outputDir = out_dir,
  NCBIFilesDir = out_dir,
  tax_id = tax_id,
  genus = genus,
  species = species,
  ensemblVersion = 115,        # better from traceability
  # Default additional parameter
  databaseOnly = FALSE,
  useDeprecatedStyle = FALSE,
  rebuildCache = TRUE,
  verbose = TRUE)
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Overview of the output directory

Ensembl database

Important size ! but 
downloaded only once, 
then updated quickly…

Custom package
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Install and use the newly made package
First, build the package name so the script stays pseudo-automatic:

package_name = paste0("org.", substr(genus, 1, 1), species, ".eg.db")

org. Equus caballus .eg.db

org.Ecaballus.eg.db

Then, install the package:

install.packages(paste0(out_dir, "/", package_name), repos = NULL)

The package can be loaded and used:

library(package_name, character.only = TRUE)



Supplementary Slide
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The only code
# Input parameter
out_dir = "/meaningful/output/directory/"
genus = "Equus"        # can be whatever you want
species = "caballus"   # can be whatever you want
tax_id = "9796"        # must exist

# Create the package from NCBI
AnnotationForge::makeOrgPackageFromNCBI(
  version = "0.0.1",
  author = "Some One <so@someplace.org>",
  maintainer = "Some One <so@someplace.org>",
  outputDir = out_dir,
  NCBIFilesDir = out_dir,
  tax_id = tax_id,
  genus = genus,
  species = species,
  ensemblVersion = 115,        # better from traceability
  # Default additional parameter
  databaseOnly = FALSE,
  useDeprecatedStyle = FALSE,
  rebuildCache = TRUE,
  verbose = TRUE)

# Retrieve package name
package_name = paste0("org.", substr(genus, 1, 1), species, ".eg.db")

# Install the package
install.packages(paste0(out_dir, "/", package_name), repos = NULL)

# Load the package
library(package_name, character.only = TRUE)


