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The science and art of cultured neurons: learning, memory, and creativity.
Douglas Bakkum
The University of Tokyo
Kanzaki—Takahashi Laboratory
Japan Society for the Promotion of Science (JSPS) Post—doctoral Fellow

The brain's unique mental abilities are thought to emerge from the processing of information by networks
of neurons. To study this, isolated neurons were grown over glass dishes embedded with multiple
electrodes (multi-electrode arrays, or MEA). Neurons use electricity as one method to communicate with
each, and an MEA can be used to both record and stimulate nearby neurons, thus providing 2-way access
for a researcher. Using these tools, we look for answers as to how can cognition arise from the activity of
neurons in a network: learning, memory, creativity, etc. By providing the neurons with an artificial body
(embodiment), we see if the neurons can learn anything about their new body and/or the environment
with which they now interact. A special example will be presented: neurons and an MEA were combined
with a robotic drawing machine developed in collaboration with two Australian artists. The system was
termed MEART (MEA + aRT) and provided a foundation from which to address both scientific and artistic

inquiries.

KEYWORDS

neuroscience physiology / neuro-physiology amplifier
amplify electricity stimulation
voltage voltage pulse -- used to stimulate neural activity

voltage recording -- used to record neural activity

flourescence

flourescent staining -- adding flourescent dyes into a cell

flourescent imaging -- using a microscope to image the flourescent cells

cultured neurons / 'in vitro' -- neurons growing in a dish

multi-electrode array neuron axon  dendritesoma / cell body

inhibitory neuron excitatory neuron cortex / cortical

Glia feedback embodied / embodiment -- providing a body for the cultured
neurons learning memory creativity
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e I would like to make several comments about yesterday’s poster presentations.

First, I was impressed with the students’ scientific rigor. Many of their investigations seemed to
have been well developed.

Second, their enthusiasm was great. The students I spoke with seemed quite excited to share their
insights into science with me.

Third, even though yesterday was not an “English” day for them, the students made great efforts
trying to use their English to explain their experiments. I was happy to see that. It is true that some
students struggled more than others but overall they did well. If I may add one other comment, it
would be that many of the students need lists of English technical terms — nouns and verbs in
particular.

I understand that in three weeks time the students will have to make presentations in English. If I

can help you or the students in anyway, please just ask. It would be my pleasure to help. Regard,
J-P Richard
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Students need to look at the audience when talking.

Students must not read but speak.

Students need to practice their pronunciation, when for basic vocabulary.

Students in the audience need to respect the speakers and remain quire wile listening.

Often spoke too fast.

Some students need to take eyes off paper or need to memorize better.

Need to better match movements with speaking. Use red pointer as you speak, not after you speak.
Graphs, etc were well done.

Explanations need to be simpler (too many repeats)

Students need to practice presentation skills body language, eye contact, speaking speed.

Pictures and diagrams good and helped understanding.

Presentation which mixed Japanese and English were best.

Make a list of basic words (English) that are often used in scientific presentations —

ACC students get and learn. (Including practice pronunciation)

opictures/ diagrams

owords explanation (dictionary for difficult English words / phonies)

oMemorizing — easier to hear and eye contact is great.

oKey points shown in Japanese.

X long written explanations.

X bilingual = viewer will not try and listen to English because they know Japanese will follow.
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