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Recent progress in biodiversity conservation policies Scientific Issues

e |In 2022, a timely new headline genetic diversity indicator for application to natural e Data from natural populations depart from LD-based method assumptions
populations (Kunming-Montreal Global Biodiversity Framework - KMGBF): the e Several factors can bias estimation of Ne:

proportion of populations with an effective population size (Ne) > 500 1
® A Ne > 500 has long been recognized as a minimum threshold to ensure species’

survival in the long-term, and potential for adaptation and resilience 3

* Population structure, demography history (e.g. migration rates in a metapopulation)*
5-6

* Complex life cycles (e.g. overlapping generations) 7-8

- How to estimate recent Ne? Either with demographic data or with genetic data: * Technical data features (e.g. number of sampled individuals and SNPs, quality of SNPs,

recent methods from one sample only, using Linkage Disequilibrium statistics (i.e. missing data...) 72
statistical association between alleles at different loci, e.g. LDNe) Questions

Q1 - How do these factors affect Ne estimates in species with contrasted life-history traits
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Q2 - Knowing the true Ne, what are the impacts of these factors on genetic Ne estimates,
as well as method assumptions and practical sampling schemes?

e General aim: facilitate the implementation of the
KMGBF by improving the estimation, application and
integration into biodiversity observation workflows of
genetic diversity indicators

Preliminary results for Q1: Ne estimates in 2 contrasted
forest tree species

e This work focuses on developing best practices for S ol Pinus sylvestris: Pinus pinas.ter:
conservation managers to obtain accurate and robust Continuous populations , Fragmented populations
N timates from DNA-based data (WP2) 7 very low |BD, mean :; Mean pairwise Fst of 0.13,
e estimates - 03 o b b
0.0 pairwise Fst of 0.01 %2 with higher Fst among
“ o 01 several population pairs
0.0 00

Data for Q1: Choosing species across life-history trait

diversity and population demographic history

Choice strategy for legacy datasets (i.e. large population genomic datasets with
metadata - e.g. census sizes, pedigrees)

- Categorization framework proposed that includes 3 organizing principles
based on meta analyses/reviews of multidimensional representations 9-10-11-12,

o@b
combined across plant and animal phyla
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Ongoing work and Perspectives
Correlated LHT traits calculated

. . * For Ql1: Choose additional legacy datasets (aim at ~25-50) that would be both
from Matrix Population lated : _ o _
Models from Correlated LHT traits representative of a large range of taxa (i.e. in the “Cube” space) & of IUCN conservation
COMPADRE/COMADRE o status = compare Ne estimates and how they are impacted by various factors across
databases Organisms: animal taxa .
(mammals, fishes, birds) contrasted species
 For Q2: Design simulation scenarios matching case studies from legacy datasets = study
interactions between factors affecting Ne estimates
Provide workflows to biodiversity observation networks (e.g. GEO BON, French BON)

Organisms: plants and animals

Coordinates on axis “Fast-slow continuum” and “reproductive strategies”
obtained from Paniw et al. 2018
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