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L [H %2 a "Heterogeneity of circadian regulation in naturally

fluctuating environments;

The Dodd lab (John Innes Centre, UK) is collaborating with the Kudoh lab
(Center for Ecological Research, Kyoto University) to investigate circadian timing
under naturally fluctuating conditions. We are combining expertise in circadian
regulation, molecular phenology and quantitative analyses to gain new insights

into the responses of natural plant populations to future climates.

Antony Dodd

John Innes Centre, UK

Head of Department, Department of Cell
and Developmental Biology
HRE3EYM D FEYF

T 2 AE
Antony Dodd, Azam Lashkari, Pirita Paajanen,
Luiza Lane de Barros Dantas (John Innes Centre)
TR - A= GRERAAERE A > 2 —)
AR GUEKEREZ AR > 2 —, B EMIRED)
FHRIER CUERKZAEREANT e o 2 —, WK T — 2V AT
Y AHBEHER Y 2 —)

Life on Earth experiences predictable changes in the
environment. For example, the rotation of the Earth on its axis
leads to 24h changes in the environmental conditions, and its
movement around the sun gives rise to seasonal changes. In
plants, these changes have selected for the evolution of both
circadian clocks and mechanisms to monitor the seasons. These
processes have been studied very extensively under controlled,
laboratory conditions. However, we still have limited knowledge
of how circadian (24h) timing impacts plants under naturally
fluctuating environments. This is important for understanding
how ecosystems will respond to future climates, and how daily
timing affects interactions between organisms. There are many
open questions on this topic, and the laboratories of Antony
Dodd at the John Innes Centre, and Hiroshi Kudoh at the Center
for Ecological Research, have been collaborating to advance
understanding in this area.

There is local variation in the environments that are inhabited
by plants. For example, adjacent vegetation leads to local
shading, the growing substrate has considerable heterogeneity,
and there are patchy changes in local temperature and
humidity. It is unknown how these small microenvironmental
variations affect circadian timing in plants, and how
the resulting differences in circadian timing affect local
environmental adaptation. In this new project, are investigating
in a natural plant population the local variations in circadian
timing that arise from differences in microenvironments.
Environmental variables such as light and temperature adjust
circadian timing so that the internal time is appropriate for the
local conditions, and we hypothesise that these small variations
in environmental conditions will lead to local adjustments in
circadian timing (circadian phase).

To investigate this question, we selected Arabidopsis halleri
growing naturally in Hyogo Prefecture as an experimental
model, because this small perennial brassica forms dense clonal
patches, and has excellent genomic homology and synteny
with laboratory circadian clock model Arabidopsis thaliana, and

A Figure 1. Photograph of sampling site, showing
considerable environmental heterogeneity.

inhabits environments with considerable microenvironmental
variation (Fig. 1). Rapid transcriptome sampling of multiple
adjacent plants, combined with simultaneous local monitoring
of multiple environmental variables, has enabled us to develop
a map of variation in local circadian timing and how this relates
to local microenvironments (Fig. 2).

This research is funded by UKRI-BBSRC, the John Innes Centre, JSPS
Grant-in-Aid for Specially Promoted Research JP21H04977, and Joint
Usage of the Center for Ecological Research of Kyoto University .
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on rodent predators mediated by predator learning. Proceedings of the Royal Society B: Biological Sciences 292(2060):
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Otsubo M, Nishio H, Kudoh H, Honjo MN (2025) Turnip Mosaic Virus
Infection in a Perennial Arabidopsis Reduces Aphid Fecundity in the Natural
Environment. Molecular Ecology 34(22): €70140. DOI: 10.1111/mec.70140.
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Kimura A, Ohsaki H, Kaneko T, Yamawo A (2026) Ant-mediated seed dispersal in the Poaceae: Evidence of
myrmecochory in green foxtail (Setaria viridis) and giant foxtail (Setaria faberi). Plant Species Biology 41(1): e70040.
DOI: 10.1111/1442-1984.70040.
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Yamawo A, Ishikawa H, Takekawa M, Nakashima N, Ohsaki H, Mukai H, Kanno Y, Seo M, Todoroki Y, Takeuchi J, Sawa
S (2026) Isopod feces-mediated shifts in germination timing enhance seedling establishment. New Phytologist 249(4):
1909-1919. DOI: 10.1111/nph.70750.
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Medo A, Sato T (2026) Nematomorph parasites potentially drive nutritional flow from terrestrial to aquatic ecosystems.
PNAS Nexus 5(7): pgag201. DOI: 10.1093/pnasnexus/pgag201.
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