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(Research field)

Bioimage informatics, machine learning

A7 A8

(Research name)

Next generation of multi-scale functional

connectomics study

e Ak Y45

(duty)

Develop machine learning based brain image

analysis method

(4 Y8 Training content)

1. Web-based brain image analysis software development
2. Deep learning method for large-scale brain image data
3. Graph network method for producing structured image analysis results
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(Research field) Neuroscientist
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il ol s Developing genetically encoded voltage indicators

B - develop genetically encoded voltage indicators for
A Aok 25 : . i & :
converting changes in membrane potential into an optical
(duty) slgral

(94 Y &Training content)

The graduate student will develop genetically encoded voltage indicators for
converting changes in membrane potential into an optical signal. To study the nervous
system, we need better optical tools to relate the activity of the neuronal circuit
during behavior and learning. By creating fluorescent proteins that can be expressed
by specific neurons, the functional activity of the nervous system can be studied.

The graduate student will design new genetic constructs using bioinformatics and
molecular cloning to improve the speed of the optical signal, the size of the optical
signal, and the voltage dependence of the optical signal. These new constructs will be
expressed in mammalian cells including primary neuron cultures to ascertain their
potential use for in vivo models using patch clamp fluorometry and electrophysiology.

Genetic constructs with improved characteristics will then be inserted into an into an
appropriate vector for expression in mouse brain. Using AAV, these constructs will be
expressed in the hippocampus and motor cortex of mouse. Brain slice studies will be

performed to validate the optical signal upon stimulation of the hippocampal or motor
cortex cirucits.

Those constructs that work well in brain slice will then be used for in vivo
observations in the motor cortex. Head fixed mice will be immobilized will imaging the
motor cortex during paw movements. Using cre mediated expression, neuron cell type
specificity will be achieved so that observation of only excitable neurons can be
monitored or inhibitory interneurons will be monitored so that different parts of the
neuronal circuit can be studied in real time.
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