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Abstract:

The Human Frontier Science Program (HFSP) is an international funding program that
supports collaborative research among scientists in different countries, and provides
postdoctoral fellowships. It also supports the postdoc-young investigator transition as HFSP
Fellows seek scientific independence in setting up their first laboratories. The aim of HFSP is
to support frontier research in biology with topics ranging from biomolecular studies to
higher cognitive functions. Funding is available for basic research in the life sciences and
emphasizes participation of applicants who employ mutidisciplinary approaches. In this
Symposium, HFSP awardees will present their current research and discuss the importance
of international collaborations.

This symposium is supported by MEXT (Ministry of Education, Culture, Sports,
Science and Technology - Japan) to invite Dr. Tobias Walther and Dr. Kentaro K. Shimizu.
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Program:

11:40 - Welcome remark

11:50 Nobutaka Hirokawa, president of HFSPO/University of Tokyo
BE)IEFE (HFSPO 2K/ B KS:)

11:50 - Introduction: HFSP funding for frontier research in the life sciences

12:00 BE)IEFE (HFSPO 2R/ B KS:)

12:00 — The Many Phases of Fat: Cell Biology of Lipid Droplets

12:25 FERSE mE : FEE O ES T
Tobias Walther, Yale University

12:25 - Polyploid speciation and adaptive evolution studied by next-generation
12:50 sequencing
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Kentaro K. Shimizu, University of Zirich
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12:50 - Discussion
13:00

The Many Phases of Fat: Cell Biology of Lipid Droplets

FER G A : FEE R OMaEY S

Tobias Walther

Department of Cell Biology, Yale School of Medicine, New Haven, CT, USA

Most cells store excess metabolic energy in the form of fat that is stored in cytosolic Lipid
Droplets (LDs). LDs function at critical points of cellular physiology: Not surprisingly
therefore, LDs are involved in many common diseases, such as metabolic syndrome, fatty
liver disease, atherosclerosis and obesity. Despite their almost universal presence and links
to common human pathologies, many basic questions about LDs are unclear. LDs thus
provide both great challenges and opportunities for cell biology. Within this field, we
specifically address how lipid droplets are built, how they grow, how they contribute to the
organization of biochemical pathways and how lipids get stored and utilized there. Building
on cell biological discoveries, we connect mechanistic studies of LDs with their important
functions in disease.

Polyploid speciation and adaptive evolution studied by next-generation sequencing
KRR —7 = —Z2EH LGRS L EISE L OB A

Kentaro K. Shimizu®, Reiko Akiyamal, Rie Shimizu—lnatsugil, Jun Sese?, Aika Terada?, Satoru
Akama?, Angela Hay3, Hugo Hofhuis®

University of Zurich, Switzerland, 2Tokyo Institute of Technology, Japan, 0oxford University,
UK

With the support of HFSP, we are studying network merge of duplicate genome function in
recently hybridized species, through interdisciplinary collaboration integrating evolutionary
genomics, informatics and developmental genetics. Although origin of species has been a
central topic in biology since Darwin (1859), little is known about the molecular basis how a
new species exploit a new environmental niche. Polyploidization, or genome duplication
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with hybridization, is a major mode of speciation in animals, fungi and plants. We have
shown that polyploidization occurred recurrently in Arabidopsis and its related genus
Cardamine, and that polyploid species appeared repeatedly by the genomic fusion of
species from different habitats. Notably, during the 20th century, a new polyploid
Cardamine insueta emerged in the Swiss village of Urnerboden, providing a unique
opportunity to study speciation in situ. A major obstacle to study polyploid species has been
the difficulty to distinguish the expression of duplicated genes (or homeologs) due to high
sequence similarity. By exploiting next-generation sequencers and new algorithms, the
expression levels of homeologs were quantified separately. The data suggested that gene
networks for stress responses unique to each parent are safeguarded in the polyploid
species enabling them to exploit fluctuating or intermediate habitats.



