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Bioinformatics and computational
simulation for neuroscience

In the big data era, bicinformatics and microscopic image data for neuroscience have been
accumulated rapidly. Integrated approach is essential in complex and collective big data analysis and is
expected to lead to a new breakthrough. As a convergence study of microscopic images and the
deep learning methods, we have developed the new retrieval algorithms for neuron morphologies by
the deep learning techniques (AutoEncoder or CAE) and applied to the flycircuit connectome data. Our
approach will be extended to apply for the whole deposited neurons of various species in the
neuromorpho.org website. As a convergence study of biocinformatics and the deep learning methods,
we have exploited the available RNA-seq data for AD model mice. From the raw data of the public DB
websites and the collaborators, we have built the gene expression platform with more than 1,000
samples of bulk RNA—-seq for mouse brains. The generative adversarial network(GAN) deep leaming is
applied to visualize sample clustering and simulate gene expression between two different phenotypes.

m Convergence study of Al deep learning and biocinformatics

Deep learning + Genomics + Molecular dynamics
Morphological neuron retrieval RNA-seq & GAN deep learning for AD Molecular dynamics for
_ < [ o Y s ) s ) ) AR aggregation

i -_”E.ﬂ{:l.j, . = S T F

e [ ey m < W 1 & &

== ”‘:"""'"Z T s Z = I —
R R iz —— IR WIS
oy oBn oy o - iR oa

- * 5 - ; 1 : i =
oot ¢ — e L@ e

106




DEMENTIA GROUP

Curriculum Vitae Academic Credential
2016~Present : Principal Investigator, KBRI 2001 : Ph.D,, Physics, Pusan Nat'| Univ.
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Research keywords
Morphological Neuron retrieval, RNA—-seq for AD model mouse, Oligomerization of A8 peptide.

Key techniques
AutoEncoder deep learning, Generative adversarial deep learning, RNA—seq, Molecular dynamics.

Research Interests/Topics

* Morphological neuron retrieval by feature extraction and deep learning.

* RNA-seq for AD model mice and simulation of gene expression by GAN deep learning.
* Molecular dynamics for oligomerization of A3 peptide.
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