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Message from the President 

Evolution, Cell Biology, 
and Symbiosis Unit

President
Okinawa Institute of Science and Technology 
Graduate University

Peter Gruss

The ocean covers more than 70% of the Earth’s 
surface and produces more than 50% of the world’s 
oxygen. Yet this vast and vital territory holds mysteries 
that scientists are only beginning to explore. 

Understanding the ocean is critical to tackling some of 
the greatest challenges facing the world today, such 
as climate change, biodiversity loss, and how humans 
affect Earth’s ecosystems. 

Here at Okinawa Insititute of Science and Technology 
Graduate University (OIST), we are building a world-
class environment for marine science research and 
education. The OIST Marine Science Station is home 
to top-level scientists from around the world.  We now 
have nine research units whose work spans a wide 
range of topics, including climate change, genetics, 
marine biophysics, and more. Our marine laboratories 

are equipped with technologically-advanced research 
facilities and staffed by research support experts 
poised to empower the innovative, interdisciplinary 
research that is characteristic of OIST.

Okinawa’s unique location, surrounded by the Pacific 
Ocean on one side and the East China Sea on the other, 
makes it a perfect place to study marine science. The 
island is home to a rich and diverse array of marine 
environments, including beautiful coral reefs, peaceful 
mangrove forests and deep-sea hydrothermal vents.

Marine science research at OIST has the potential 
not only to deepen our knowledge of the ocean 
and its inhabitants, but also to inform strategies for 
conserving marine environments and resources on 
both a local and global scale.

The Evolution, Cell Biology, and Symbiosis Unit studies 
how symbiosis – a very tight interaction between 
two or more unrelated organisms – affects evolution. 
The researchers within this Unit are particularly 
fascinated by how symbiosis drives major evolutionary 
innovations, such as the origin of the eukaryotic cell 
and its compartments of bacterial origin; mitochondria 
and plastids. However, they also study numerous 
other, more recent, symbiotic interactions among 
bacteria, archaea, single-celled eukaryotes (protists), 
plants, and animals.

This research lies at the interface of evolutionary 
biology, cell biology, genomics, microbiology, and 
biochemistry. Not all the research projects relate to 
marine science, but the researchers especially enjoy 
studying two marine ecosystems easily accessible from 
Okinawa and OIST: coral reefs and the deep sea.

Coral reefs are among the most diverse ecosystems on 
the planet, and a beneficial symbiosis between coral 
and a type of microalgae, known as zooxanthellae, 
sustains them. In this symbiosis, the coral polyps serve 
as houses for the zooxanthellae, which, in return, 
provide photosynthetic products to their hosts – 
allowing corals to thrive in ocean waters that are 
generally poor in nutrients. Zooxanthellae are corals’ 
most common symbionts, but corals also form other 

Corals are animals made of 
several individual polyps. Symbiotic 

microbes live inside the coral tissue and 
provide it with nutrients and other benefits.

Single-celled eukaryotes (protists) often house other microbes inside their cells, 
but the functional role of these symbioses is poorly understood, especially in the 
deep sea.

symbiotic interactions with microbial eukaryotes such 
as corallicolids, bacteria, and archaea. The research in 
OIST’s Evolution, Cell Biology, and Symbiosis Unit focuses 
especially on these other, less understood, symbioses.

The second symbiotic oasis the researchers study is 
the deep sea. Unlike coral reefs, this ecosystem is 
almost lightless, so many deep-sea microorganisms 
use inorganic compounds such as hydrogen gas 
or hydrogen sulfide as their source of energy for 
chemosynthesis. This environment is also teeming 
with life, and symbiotic interactions are one of the 
main reasons why. Unfortunately, knowledge about 
the functioning of deep-sea communities is lacking 
compared to coral reefs, even though they are at 
least as important. The researchers focus 
specifically on symbioses between deep 
sea organisms that are invisible to 
the naked eye: single-celled 
protists with bacteria 
living inside their 
cells.

 Professor Filip Husnik

Through conducting studies in the field, in 
the lab, and with computers, my Unit tries 
to understand how symbiotic interactions 
between multiple species originate, how the 

symbionts are maintained at the cellular level 
over hundreds of millions of years, and how 
they eventually either become organelles within 
cells, or go extinct.
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“ "- Professor Filip Husnik












