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Parental behavioral plasticity & Effects of
parental environmental variation on adult
behaviors of offspring

A7 A
(Project Title)

A5 Ao 45 Studying parental behavioral plasticity
(Training Proposal | mechanisms & profiling adult behaviors of
Work) offsprings in mice

1. "Study on Behavioral Plasticity using Parental Behaviors in Mice"
A7 o] Brsi=g 0]23510] 385714 A (Behavioral Plasticity)S ¢ 7s}A} 3
- 37 2’885 (maternal behavior)ut B33 % (paternal behavior) £71X] FA| 2

ol

L.

- 273385 A= 2/d385 0] ZHA(initiation)H A Al G A](maintenance)EA =
doj7k= AR Z1do] TAlo] 9lu, BAE WA= FE xR0 wet BAdsEo|
d580z2 xATE AR 7]H0] TAlo] 9le.

2. "Physiology of Associatively-activated representaion”
- B Ao ¥ & HLEo= MABIE(20Y) TH QA7 502 A,
7+ hallucination)?] S 2w a0l "FAAZL2 o]AH(impaired reality testing)o]

o7
Aot AW BEAT (Associatively-activated representaion) 7]%2] Ajglshe AL

r o

3. "Early Postnatal Neural Development and ASD (Autism Spectrum Disorder)

-related behaviors"
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AT 2of : - : ing/simulati
(Reseah Fields) Computational neuroscience, Multiscale modeling/simulations
ATt IbA|H Development  of multiscale  modeling/simulation  methods  for
(Project Title) biophysical systems
A Ao 4+ Computational modeling/simulations of biophysical systems focusing
(Training Proposal on neural systems, Al algorithm/device development, Molecular
Work) dynamics simulations.

The Laboratory of Computational Neurophysics (LCNP) at Korea Institute of Science and Technology
(KIST) is a group of researchers who use theoretical methods combined with high—performance
computing to investigate the diverse biophysical phenomena, with an emphasis on the information
processing mechanism of the brain. The Lab operates under the direction of Dr. Kyungreem Han.

RESEARCH INTERESTS:

Development of multiscale modeling/simulation methods for biophysical systems: from
quantum mechanical to physiological level

Neural Information Theory

HPC (High Performance Computing)

Neuromorphic device/system/algorithm

e Brain—inspired Al algorithm development and application
e Graph theory & Network analysis
e Molecular dynamics simulations:
Lipid—protein interaction, Ion channel, and Free energy calculation
e Complex systems modeling:
Excitable cells (neuron and B—cell), Autophagy, and etc.

HIGHLIGHT:

Soon Ho Kim, Junhyuk Woo, Kiri Choi, MooYoung Choi, Kyungreem Han*. Neural information
processing and computations of two—input synapses. Neural Computation (2022) in press
«#corresponding author

Kyungreem Han, Soon Ho Kim, Richard M. Venable, Richard W. Pastor. Design Principles of
PI(4,5)P;Clustering Under Protein—Free Conditions: Specific Cation Effects and Calcium—Potassium
Synergy.Proceedings of the National Academy of Sciences 119 (22): e2202647119. (2022)

Jae—Gyum Kim, Hayom Kim, Jihyeon Hwang, Sung Hoon Kang, Chan—Nyoung Lee, JunHyuk Woo,
Chanjin Kim, Kyungreem Han, Jung Bin Kim, Kun—Woo Park. Differentiating amnestic from
non—amnestic mild cognitive impairment subtypes wusing graph theoretical measures of
electroencephalography.Scientific Reports 12: 6219. (2022)

JunHyuk Woo, KiriChoi, Soon Ho Kim, MooYoung Choi*,Kyungreem Han*. The structural aspects of
neural dynamics and information flow. Frontiers in Bioscience (Landmark edition)27(1): 015(2022)
*corresponding author

JunHyuk Woo, Soon Ho Kim, Kyungreem Han*, MooYoung Choi*. Characterization of dynamics and
information processing ofintegrate—and—fire neuron models.Journal of Physics A: Mathematical and
Theoretical 54: 445601.(2021) *corresponding author

JunHyukWoo7,Kiri Choif, Soon Ho Kimf?, Kyungreem Han*, MooYoung Choi*. Characterization of
information processing in the neural—logiccircuits.Frontiers in Bioscience (Landmark edition) 26(10):
723-=739. (2021) ftThese authors contributedequally to this work. *corresponding author

HayomKim, Sung Hoon Kang, Soon Ho Kim, Seong Hwan Kim, Jihyeon Hwang, Jae—GyumKim,
Kyungreem Han#, Jung Bin Kim#. Drinking coffee enhances neurocognitive function by reorganizing
brain functional connectivity. Scientific Report 11: 14381.(2021) *corresponding author

Jung—Hwan Kim, Tsutomu Matsubara, Jaekwon Lee, Cristina Fenollar—Ferrer, Kyungreem Han,
Donghwan Kim, Shang Jia,Christopher J Chang, Heejung Yang, Tomokazu Nagano, Kristopher W Krausz,
Sun—HeeYim, Frank J Gonzalez. Lysosomal SLC46A3 modulates hepatic cytosolic copper homeostasis.
Nature Communications 12(1): 290.(2021)
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medicine in neurodegenerative diseases)
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Work) (Studying biophysical properties of single neuronal

cells using an optics-integrated microfluidic platform)
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