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Genetic museum rather than species cradle: Reappraisal of
taxonomy and conservation for the endemic Cycas sect.

Asiorientales in eastern Asia

Jui-Tse Chang !, Chien-Ti Chao !, Koh Nakamura 2,

Hsiao-Lei Liu ®, Pei-Chun Liao »*

'School of Life Science, National Taiwan Normal University, Taipei 11677, Taiwan.

2 Botanic Garden, Field Science Center for Northern Biosphere, Hokkaido University,
Chuo-ku, Sapporo 060-0003, Japan.

3 National Museum of Natural History, Smithsonian Institute, Washington, DC, US.

* Corresponding Author, pcliao@ntnu.edu.tw.

Abstract

The biodiversity is created by preserving the ancestral lineages or forming the biological
entities, which has been called the museum and cradle hypothesis respectively. Ryukyu
and Taiwan are the biodiversity hotspots. Multiple colonization routes or evolutionary
history from adjacent area are reported and facilitate both museum and cradle
mechanisms. There is Cycas section Asiorientalis including only C. taitungensis C. F.
Chen and C. revoluta Thunb. and respectively in Taiwan, and Ryukyu plus part of Fujian.
The conflicting hypotheses for Taiwan as museum or cradle of Asiorientalis have been
proposed. Also, the geographically varying vegetative traits for species diagnosis and the
reciprocal paraphyly from different markers necessitate further taxonomy
reconsiderations. Here, we test the evolutionary models from genome wide ddRAD
markers and perform the ecological niche modelling. The late Pleistocene divergence
with suitable habitats around eastern Taiwan and further continuous gene flow support
Taiwan as museum hypothesis. Together with morphometrics encompassing entire
distribution area, the diagnostic traits in the past are solely continuous variation, and C.
taitugnensis is consequently treated as the synonym of C. revoluta. The change of the
taxonomy status of the evolutionary significant unit of Taitung cycads also highlight the

disapproval of species as the management units in conservation assessment.
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The interplay between local adaptation and phenotypic

plasticity in two Acer species along altitudinal gradient

Min-Wei Chai !, Chien-Ti Chao !, Pei-Chun Liao "

'School of Life Science, National Taiwan Normal University, Taipei 11677, Taiwan.

* Corresponding Author, pcliao@ntnu.edu.tw.

Abstract

The interplay between local adaptation and phenotypic plasticity is critical to our
understanding of a species’ adaptive potential under rapid environmental changes. In this
study, we investigated the adaptive divergence and plasticity in natural populations of two
Taiwanese Acer species — A. caudatifolium (Ac) and A. rubescens (Ar), which
provenances of contrasting altitudinal distribution. We collected 12 samples across three
levels of altitudes (1400m, 2100m & 2800m), three individuals per species per altitude,
and comparing the transcriptomic responses within and among species subjected to
altitudinal gradient. The differential gene expression analysis and comparative
phylogenetic expression variance and evolution (EVE) model were conducted to assess
plastic and evolved changes in gene expression. Transcriptome sequencing of these two
Acer species revealed largely differential expressed (DE) genes across altitudinal gradient
and there’s 13% of DE genes accompanied with divergent selection. These findings
suggest that the plasticity in gene expression may correlated with adaptive divergence,
indicating that plasticity is adaptive and favored by organisms under dynamic
environments. Different DE genes were used when confront with the same altitudinal
gradient in these two species, imply that Ac and 4Ar may using different genetic

mechanism, may also suggest that phylogenetic niche divergence in these two species.
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