Decreased genetic diversity and higher inbreeding in an ex situ population of Hibiscus

Walmeae subsp. Hannerae
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Methods

. . - Extracted DNA: 209 samples, 42 ex-situ, 159 In-
Location of each of the in-situ

populations that were studied situ, 8 unknown status
or sampled for the ex-situ - Created 2bRAD genomic library and sequenced

populations. Pie charts reflect on Illumina platform

genetic structure results. - Performed denovo STACKS pipeline to call
single nucleotide polymorphisms (Catchen, 2013)
- Performed Wilcoxon rank sum test in R (R Core

Introduction

- High levels of genetic diversity and low rates of inbreeding
allow for populations to be resilient to environmental changes

- Seed banking Is one way to conserve genetic diversity of
endangered plants, but exceptional species must be managed as
living In ex-situ populations

- Effective sampling of in situ populations to establish an ex situ
population can safeguard their genetic diversity for
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from similar geographic areas, which will limit their ... : : :
.. : g -p - - Lower genetic diversity and higher inbreeding ex
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N : . . .. . w [ overrepresentation of some genetic clusters and
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because there are more individuals from multiple | | ‘ ““l . T ‘ , . :
ooulations in the wild . @ ””“ individual and the - Ex situ individuals were ‘born’ in the wild,
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Stu dy SyStem K1 — K3 — the wild origin. Black - This work highlights the need for additional
individual boxes indicate ex situ sampling of the In situ population in order to
Hibiscus waimeae subsp. hannerae L LUEL: establish a conservation collection that captures
- 1s a member of the Malvaceae family native to Kaua’1’s ReSU ItS all the genetic diversity in the wild.
northwestern Valleys of Hanakapi’ai, Limahuli, and KalithiWai - Using a genetic approach to evaluate how ex-situ
- There are fewer than 200 individuals left in the wild - | identified four genetic clusters as the optimal number of genetic clusters. There was high amounts of genetic structure populations are established tells us how to better
- It is a rare species due to hybridization, habitat loss, and between _clu?,tfers but nf) genetic st_ruct_ure t?etween In situ and ex situ populations. - | | manage exceptional species.
competition from introduced plants - | found significantly higher _ge_netlf: diversity _(W = 0.56639, p-valuc_e < 0.0001)_ and significantly lower inbreeding (W =
0.95009, p-value < 0.0001) in in-situ populations compared to ex-situ populations.

References

- J. Catchen, P. Hohenlohe, S. Bassham, A. Amores, and W. Cresko. Stacks: an analysis tool set for population genomics. Molecular Ecology. 2013. [reprint] J. Catchen, A. Amores, P. Hohenlohe, W. Cresko, and J. Postlethwait. Stacks: building and genotyping loci de novo from short-read sequences. G3: Genes, Genomes, Genetics, 1:171-182, 2011. [reprint]
- R Core Team (2020). R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. URL https://www.R-project.org/ D.H. Alexander, J. Novembre, and K. Lange. Fast model-based estimation of ancestry in unrelated individuals. Genome Research, 19:1655-1664, 2009. Nicole H. Carter, Melissa A. Miller, Megan E. Moriarty, M. Tim Tinker, Roderick B. Gagne, Christine K. Johnson, Michael J. Murray, Michelle M. Staedler, Berit Bangoura, Shawn Larson, Holly B. Ernest, INVESTIGATING ASSOCIATIONS AMONG RELATEDNESS, GENETIC
DIVERSITY, AND CAUSES OF MORTALITY IN SOUTHERN SEA OTTERS (ENHYDRA LUTRIS NEREIS), Journal of Wildlife Diseases, 10.7589/JWD-D-21-00019, 58, 1, (2022). Purcell S, Neale B, Todd-Brown K, Thomas L, Ferreira MAR, Bender D, Maller J, Sklar P, de Bakker PIW, Daly MJ & Sham PC (2007) PLINK: a toolset for whole-genome association and population-based linkage analysis. American Journal of Human Genetics, 81.



http://dx.doi.org/10.1111/mec.12354
http://dx.doi.org/10.1534/g3.111.000240
https://www.r-project.org/
https://www.r-project.org/
https://www.r-project.org/

