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A bioinformatics pipeline to study genomic erosion
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Dramatic population size reductions in the last 200 years
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A PROJECT OF THE G10K CONSORTIUM
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EUROPEAN REFERENCE GENOME ATLAS
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Sampling DNA extraction 'DNA Sequencing Data handling  Genome analysis

Lack of reference genomes problem solved!
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Conservation
measures

Sampling /DNA extraction 'DNA Sequencing Data handling  Genome analysis

Lack of reference genomes problem solved!
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Sampling /DNA extraction 'DNA Sequencing Data handling  Genome analysis
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Reproducibllity

Standardization
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Species get closer to extinction because of the small population size

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

A

csessssessscscccccs
e

hMammals
%Birds

Vit

Vertebrates

[V

Other vertebrates

v eeesssssssBackground

1500-1600 1600-1700 1700-1800 1800-1900
Time interval

1900-2014



& s,

Sw Q ' L)
5 CPG | ete e A
\?v ; - Palaeogenetlcs Stockholms  Naturhistoriska

universitet  riksmuseet

Species get closer to extinction because of the small population size
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Species get closer to extinction because of the small population size
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Inbreeding depression

Genomic evidences:

e Reduced heterozygosity

e Increased inbreeding
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Mutational meltdown

Genomic evidences:

e Increased number of
deleterious alleles
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Interspecific comparisons of contemporary
genomic erosion indices are poor proxies
for conservation status of wild organisms
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Temporal data

Dicerorhinus sumatrensis

CR (3oindividuals)

Time

Diez-del-Molino et al. 2018
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Time
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Temporally sampled data useful for:

e Inform of the rate of change in genomic
erosion indices.

e Provide comparable trends for
modern-day endangered populations.



£5n ne
t . CPG Centre for 3?: xll
Palaeogenetics Stockholms  Naturhistoriska

universitet  riksmuseet

Temporal data

Temporally sampled data useful for:

e Inform of the rate of change in genomic

he erosion indices.
_é e Provide comparable trends for
Ah = h;-hg modern-day endangered populations.
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GenErode

A bioinformatics pipeline to simultaneously analyze
genome re-sequencing data from
ancient/historical and modern samples, with the

aim to look for patterns of genome erosion.
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GenErode

- Snakemake
- No programming knowledge required
- Conda and Singularity containers

- Designed for HPC clusters

- Modular and highly flexible
- Well documented (github wiki + article)
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GenErode

- Reproducible analyses
- Standardization of indices
- Comparable indices historical/modern samples

- Accessible to non-experts
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Genomic insights into the conservation status of
the world's last remaining Sumatran rhinoceros
populations

Johanna von Seth® "2321™ Nicolas Dussex® "2321™ David Diez-del-Molino® %3, Tom van der Valk® 124,
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Mikkel-Holger S. Sinding® 810, Stefan Prost® 12, Katerina Guschanski® 413, Senthilvel K. S. S. Nathan'?,
Selina Brace® '°, Yvonne L. Chan'?, Christopher W. Wheat3, Pontus Skoglund16, Oliver A. Ryder7,
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Dicerorhinus sumatrensis

CR (30individuals)

Von Seth et al. 2021
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github.com/NBISweden/GenErode
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GenErode: a bioinformatics pipeline to investigate genome erosion in
endangered and extinct species
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