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Our faculty members are recognized internationally for their research specialties both in the traditional areas --
physical, organic, inorganic, and analytical chemistry -- and at the interface between chemistry and other physical
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To reveal the fundamental principles of life, we study the structure and function of cells at the molecular level.
We also study the developmental mechanisms of multicellular organisms and the regulatory systems for their
physiological activities.
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In this department we study aspects of advanced Earth systems science, including geosphere and atmosphere.
Through these research activities, we educate graduate students who can contribute to the study of evolution and
dynamics of the Earth system.
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Study of planetary interiors Culture experiment of reef corals Scientific research on global warming
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Complex and Huge Natural Product
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@ Grant-in-Aid for Scientific Research (B)
@ Leader : Hiroyoshi Takamura
@Period : 2021 — 2024

Organic compounds in nature have been regarded as the useful drug
candidates because a lot of them have possessed the potent biological
activities. Biologically active natural products have exhibited their
activities by interacting with their target molecules in vivo through their
functional groups and molecular shapes. Therefore, multifunctionalized
complex and huge natural products can possess the strong biological
activities. Structural elucidation of natural products is a significant and
fundamental research theme, and has resulted in the creation of novel
biologically active molecules. In this research, we have examined the
structural clarification of complex and huge natural products, whose
structures are extremely difficult to be determined by spectroscopic
analyses, on the basis of synthetic approach.
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@ Grant-in-Aid for Scientific Research(C)JSPS
@ Leader : Hiroyasu Motose
@Period : 2019/4 — 2022/3

Polar growth, in which cells grow directionally, is ubiquitous in most organisms
and is essential for cell proliferation, morphogenesis, and reproduction. It still
remains unclear how growth polarity is established and stably maintained. Since
plant cells exhibit distinct polarities and strongly affect whole morphology of
organs, it is a good model system for understanding the mechanism of polar
growth and coordination between cells and organs. Previously we found that
NIMA-related kinases control growth polarity
through microtubule organization in land plants
(Development 2018, Current Biology 2020).
Here, we analyze tip growth of rhizoids in the
basal land plant Marchantia polymorpha to clarify
universal mechanism of polar growth in plants.
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@Fusion Oriented REsearch for disruptive
Science and Technology (JST)

@ Leader : Takuro Michibata

@Period : 2021 — 2028

Cloud and precipitation processes are critical

for accurate global warming simulations,

which are still poorly represented in climate

models. This project focuses on an intrinsic
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link between the atmosphere, ocean, and
cryosphere across different spatiotemporal
scales using the state-of-the-art climate
model. We aim to untangle the hierarchical
structure of widely-rooted uncertainties by
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clarifying unknown climate feedbacks behind
the cloud and precipitation processes.
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