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A complex entity formed by a host and its microbiome
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Theis et al. 2016

A complex entity formed by a host and its microbiome
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Could the integration of hologenomic variability improve the prediction
of phenotypes and genetic values?
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omplexity of integrating microbiome Data collection is expensive and time
and genomic data consuming
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. . _ RITSMS
R Implementation of a Transgenerational Hologenomic Model-based Simulator Iﬁ]

(1) Use real genotype and microbiota data to initialize simulation,
(2) Simulate coupled genomic, microbiota, and phenotype data,
(3) Identify reproducing animals using a selection criterion,

(4) Repeat over multiple generations to obtain simulated transgenerational
hologenomic data.
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Genotypes are simulated with MoBPS package

From real data
- Realistic linkage disequilibrium
- Realistic allelic frequency distribution

Pook et al. 2020
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Our model
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Selection Selection Selection

- Genotypes are simulated with MoBPS package

N
- Simulated microbiomes account for

complexity of microbiota architecture

- Phenotype values have a genetic and a
- microbiota component

A selection step is performed between two
generations according to a criterion
(genetic or microbiota values)
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RITHMS allows tuning of maternal and environmental contributions
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Results using base population made up of a subset of n=750 pigs from Déru et al. 2020



RITHMS allows the definition of complex taxa abundance dependency structures
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Pairwise correlation of abundances for taxa under genetic control, grouped into five clusters
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Results using base population made up of a subset of n=750 pigs from Déru et al. 2020



RITHMS allows for the introduction of transient perturbations of the microbiota
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Results using base population made up of a subset of n=750 pigs from Déru et al. 2020



RITHMS allows a fine control of heritability, microbiability and selection schemes
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Results using base population made up of a subset of n=750 pigs from Déru et al. 2020



Example of a selection index based on a combination of trait and diversity metrics

Phenotype improvement

Mean phenotype change (over 5 generations)
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Example of a selection index based a combination of trait and diversity metrics
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Conclusion and future work
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Conclusion and future work

Use real genotype and microbiota data to initialize simulation,
Simulate coupled genomic, microbiota, and phenotype data,
|dentify reproducing animals using selection criterion,

Repeat over multiple generations to obtain simulated
transgenerational hologenomic data

Additional developments and use cases using a variety of
hologenomic datasets

Described in a preprint

The package is available on GitHub.




https://solenepety.github.io/RITHMS/
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