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(#37) Geoelectrochemistry: The driver for life in deep oceanic environments
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The field of astrobiology is very interdisciplinary and requires the collaboration of biologists, biochemists, planetary
scientists, and researchers in many more fields. Recently it has been proposed that electrochemical and electrobiological
processes, some of which are catalysed by geological minerals in the deep sea, may have been important for the origin of
life on Earth. In particular, electrochemistry drives chemical and biochemical reactions and processes, such as how
electrolithoautotrophic (electricity consuming) microbes grow in electrochemical conditions. Research led by the
Nakamura and McGlynn Labs of Tokyo Institute of Technology (all members of this seminar) found that electrical
currents are generated in deep-sea hydrothermal vents passing through geological structures like mineral surfaces,
suggesting that biochemical processes important to the origin of life could have been catalysed directly by
geoelectrocatalysts, which could have been abundant on early Earth especially in the deep sea. Rather than just a
biochemical mechanism, the significance of electrobiological and electrochemical processes can be linked to the initial

emergence of life on Earth.

Thus, to determine the best way to simulate primitive geoelectrocatalysis in the lab and the field to understand the
emergence of the first biologies, the scientific collaborators organised a joint seminar to deepen the crossover between
deep-sea biology, geochemistry, electrochemistry, origins of life, and astrobiology. Using the unique skills of deep-sea
biologists, the organisers sought to discuss these novel electro-based processes in the context of deep-sea life, i.e., life
which has not been subjected to frequent evolutionary cycles as surface life has. In addition, prebiotic chemists and
planetary scientists also joined the discussion to frame the prebiotically plausible chemical inventory and repertoire on

early Earth and constrain the potential of such processes on a planetary scale.

The symposium covered the following key points:

1. Modern geoelectrochemical organic syntheses and electrobiological processes.

2. Current knowledge of deep-sea biochemistries/geologies and discussion on electrobiological and geoelectrochemical
processes in deep-sea organisms and geological formations, respectively.

3. How to simulate possible ancient geoelectrochemical, geobiological, and chemical processes in the lab in the context
of origins of life.

4. Connection between ancient geochemistry/geobiology to extraterrestrial geologies to discuss future astrobiological

life detection missions on other planetary bodies.

Due to COVID-19 pandemic, the symposium (seminar) was held online. Because no travel costs were needed for the

online nature of the meeting, all costs were diverted to computer equipment to facilitate the successful implementation



of the online meeting. Thanks to the equipment, we successfully held a very fruitful seminar online with plenty of
discussion, so the change of expenditure caused no problem. Additionally, Dr. Henry Sun of Desert Research Institute

(USA) gave a presentation.
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Organisers worked on archiving and documenting the outcome of the symposium via cataloguing the prompts,
discussion outcomes, some of the presentations, and slides. These have been made available to all participants. We also
worked with ELSI PR to prepare a news article reporting on the seminar.
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The online symposium featured speakers from China, Japan and the USA (Dr. Henry Sun of Desert Research Institute
gave a presentation) and also heavily focused on discussions as well, which were directed effectively by speakers
providing prompts reflecting critical questions from their expertise areas as key questions to the participants. This gave

all participants a taste of true international meetings and collaboration held 100% in English.

(1)t (2O EHME L7220 AL DA L FE R | AR ATE OB o, URAYRE REO Fe AR &Rk
(& T LEOHREBIIE DIDITHT720)

The online nature of the meeting allowed recording of some presentations; based on the decisions of each presenter, these

videos may be released publicly. Additionally, we have shown that two research institutes in countries which may not

politically get along can have fruitful scientific collaboration. We hope that science diplomacy between researchers in

China and Japan (perhaps even catalyzed by Japanese and international researchers in China and Chinese and international

researchers in Japan) can be a way forward to bring these two countries closer together.
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It helped expose young researchers in both countries to international collaborations and researchers; we also conducted
the meeting 100% in English, which gave experience to young researchers in attending English meetings. Now they will
be ready for future international meetings and workshops. Additionally, all of the meeting organizers were early-career
researchers, and we believe that there is ample room and energy for expansion and bilateral collaborations in the future,

not just between researchers in Japan and China, but around greater Asia as well.
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We hope to follow up by holding an in-person meeting in 1-5 years in China or Japan (after the governments remove the

overly harsh entry restrictions), joint proposals for further exchanges or a joint training school in astrobiology.
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We successfully held a very fruitful seminar online with plenty of discussion. This is the future of online meetings, and

we have shown a successful platform/process for other meetings to follow. Additionally, the organizational efforts from



the Japan side were undertaken by non-Japanese researchers. This shows that there is ample space for foreign researchers
in the Japanese research environment, despite various language barriers instituted in the Japanese research environment
and the JSPS system. We hope to inspire other international researchers in Japan to pursue their passions and accomplish

their research goals irrespective of these systematic barriers which may impede their success.



