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(SSRseq) : easy access to high quality genetic data.
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RATIONALE & OBJECTIVE

N

» Microsatellite (SSR) is a unique kind of polymorphism
» 10-15 highly polymorphic SSR powerful enough for many applications in ecology, evol. biol., agronomy

TTTGATTAGAGGTGTTTTGGTCCCAACTATT (1) GTT (7) TTCTATTAC

T TTGATCAGAGGTGTTTTGETCCCAACTATT (1) eTT (1) Trerarrac P EAse of developmenth2 specially in orphan species, less subject to ascertainment bias than SNP

TTTGATCAGAGGTGTTTTGGTCCCAACTATT (1) GTT (8) TTCTATTAC P |inked to phenotypic traits34 (through gene expression regulation, DNA & protein conformation...)
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» Challenge: transitioning to sequence-based genotyping®:’
e — i i TTGGTCCCAACTATIIGTTITICT. » We developed a workflow for SSR development, multiplexed amplification and n— =

— - AT e sequencing and automated bioinformatics data analysis (Lepais et al. 2020)8 D]
— e T s » The objective is to summarize the characteristics of the developed genotypic data | i p—
and illustrate the gain of information provided by the sequence information. S

Multilocus genotypic table

EASE OF DEVELOPMENTS IMPROVED RESOLUTION

» Workflow applied to develop and apply SSRseq approach at PGTB » Information gained from sequence data
» 60 pairs of primer developed and amplified in a multiplex PCR » Microhaplotype accounting for all types of polymorphism across the amplicon

» 95 blind-repeated genotyped individuals to identify unreliable loci and estimate error » SNP and Indel within the SSR or in the flanking region are common
» 50% of success in developing reliable genetic marker (mean:30 high-quality loci developed) » Seqguence data reduces homoplasy and increase the number of detected alleles

» The proportion of the different type of polymorphisms varies between taxa
® Plant - 45
\‘ ® Fish - 21
\ e » Developments on 105 species so far (06/2026) N
I alleles by

el » 4,437 high-quality markers developed sequence w v ERENEENN

identity

® Amphibian-3
= Arthropod - 3 » and genotyped in 48,000 samples

® Crustacean-2

" Mollusc - 2 » 53% of studied species had no previous genetic

® Aquatic plant-1

" Protist - 1 resources: opening new research possibilities. Al f B D pmenpe. v EEE oo

406 (40) 38 (25) 1 (1) 47(18)  13(10)

130 (23) 13 (15) 2(2) 4(4) 3(3)

Reptile-1 ® plant
Cnidarian-1 o fish

Nematod - 1 ¢ fungi 147(39) 3(3) 1(1) 9(7) 5(5)
insect J * total number of alleles (and number of loci in brackets) for each polymorphism type

® mammal
® bird

» Bringing SSR genotyping into the digital area * amphibian .
.g J J .yp J J _ o crustacean » 55% additional alleles revealed

» Time and cost effective workflow to develop SSRseq approaches for any species. 500 1000 . . .
L . . . . leles b —> additional genetic resolution.
» Easy application: Simple wet lab protocol and automated bioinformatics data analysis. N alleles by size

» Multi-species analyses for comparative population genetics and community genetics.

MORE PHYLOGENETIC DEPTH

» Improved species delineation in species complexes » Increase power for hybrid assignment » Refined demographic history inferences
Allele size Allele sequence SSR only s o
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» Eschweilera species complex: » Kuhliarupestris and K. sauvagii hybridization: ST Y
_ o » hiah £ hvbrid . ¢ » Demographic history of Algerian Quercus treesé:
» homoplasy blurs species delimitation Igh accuracy or nybrid assignmen o o
o _ _ . . » homoplasy caused overestimation of recent hybridization
» artificially increases admixture » sequence increases power for G2 and G3 hybrids
, , o _ . » flanking sequences inform about ancient events
Rakotoarisoa et al. (submitted) Lepais, Teichert, Faivre, Valade et al. (in prep)

ECO-OPTIMIZED PROTOCOL TOWARD COMPLEX DNA GENOTYPING

> PCRs in 384-well plates (low volumes), indexing up to 1536 samples per run. » Allelic dosage estimation from allele sequence coverage in polyploidy species.

» Multi-allelic & multi-polymorphism markers: compact source of genetic

_ _ _ S _ AR » Optimized for non-invasive sampling (buccal swabs, hairs, faeces, feathers,...
iInformation, simple and frugal method for individual identification.

. . . » Applicable to DNA mixtures or environmental DNA,
» Cost and environment-effective genotyping approach.

RESOURCES: SSRseq development and genotyping protocols are described in Lepais et al. 2020 Fast sequence-based microsatellite genotyping development workflow. PeerJ 8:e9085 (https://peer|.com/articles/9085/). The documented automated bioinformatics pipeline to call genotypes
from sequence reads is available in Data INRAE (https://doi.org/10.15454/HBXKVA), as well as an updated list of species for which the method was developed (https://doi.org/10.15454/FOIFCN).
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