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Dear Colleagues, 

 

It is our great pleasure to welcome you to the first IBI 

Daegu Conference 2022, scheduled for September 21-23, 

2022 at the Korean Brain Research Institute (KBRI) in 

Daegu, South Korea. Our conference for ‘Emotional 

Brain Mapping in Health & Disease’, aims to bring global 

scientists together in order to catalyze and advance 

neuroscience research through international collaboration 

and knowledge sharing.  

 

This year, we will have 2 plenary lecturers: Linda J. Richards, who is a founding 

member and spokesperson for the International Brain Initiative (Washington 

University at St. Louis) and Alan P. Jasanoff (Massachusetts Institute of Technology). 

There will be 5 symposia and 2 poster sessions where we will discuss how emotional 

behaviors are modulated in health and disease, updating state-of-the-art headways and 

new concepts in the field of neuroscience. 

 

I look forward to seeing you all in Daegu and making this meeting a scientific summit 

and a memorable festivity with you. 

 

Sincerely, 

 

 

President, KBRI 

Pann-Ghill Suh, D.V.M., Ph.D. 
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Program at a glance 

IBI Daegu Conference 2022  

 

l Schedule  

Day 1 (Sept. 21, 2022)  Day 2 (Sept. 22, 2022)  Day 3 (Sept. 23, 2022) 

   09:30 ~ 10:20 
Plenary Lecture 

Linda J. Richards 
(Washington University) 

 09:30 ~ 10:20 
Plenary Lecture 

Alan P. Jasanoff 
(MIT) 

   10:20 ~ 10:30 Break  10:20 ~ 10:30 Break 

   10:30 ~ 12:30 
Symposium 2 

Stress/Depression (1) 
 10:30 ~ 12:30 

Symposium 5 

Brain mapping 

   10:30 ~ 00:00 
Matthew J. Girgenti 

(Yale Univ, USA) 
 10:30 ~ 00:00 

Jae Sung Lee 
(Seoul National Univ) 

   11:00 ~ 00:00 
Hyo Jung Kang 

(Choong-Ang Univ) 
 11:00 ~ 00:00 

Young-Gyun Park 
(KAIST) 

   11:30 ~ 00:00 
Yong-Seok Lee 

(Seoul National Univ) 
 11:30 ~ 00:00 

Sehun Chun 
(Yonsei Univ) 

   12:00 ~ 00:00 
Myoung-Hwan Kim 
(Seoul National Univ) 

 12:00 ~ 00:00 
Taekwan Lee 

(KBRI) 

00:00 ~ 14:00※ Registration  12:30 ~ 14:00 
Lunch/ 

Poster presentation 
 12:30 ~ 13:00 Closing Ceremony 

14:00 ~ 14:10 
Welcome Address 

Pann-Ghill Suh (KBRI) 
 14:00 ~ 16:00 

Symposium 3 

Stress/Depression (2) 
 13:00 ~ 18:00 Social Networking 

14:10 ~ 14:50 
Opening Lecture 

Ja Wook Koo (KBRI) 
 14:00 ~ 00:00 

Yong Kim 
(RUTGERS Univ) 

 ※ Korean Standard Time (GMT+9) 

14:50 ~ 15:00 Break  14:30 ~ 00:00 
Akinori Nishi 

(Kurume Univ, Japan) 
   

15:00 ~ 17:00 
Symposium 1 

Schizophrenia  15:00 ~ 00:00 
Sung Han 

(Salk institute, USA) 
   

15:00 ~ 00:00 
Jin-A Lee 

(Hannam Univ) 
 15:30 ~ 00:00 

Yong-Seok Oh 
(DGIST) 

   

15:30 ~00:00 
Sungkun Chun 

(Jeonbuk National Univ) 
 16:00 ~ 16:10 Break    

16:00 ~00:00 
Ki-Jun Yoon 

(KAIST) 
 16:10 ~ 18:15 

Symposium 4 

PTSD/FEAR 
   

16:30 ~ 0:00 
Jeongyeon Kim 

(KBRI) 
 16:10 ~00:00 

Amar Sahay 
(Harvard Univ, USA) 

   

 17:00 ~ 18:00 Poster presentation  16:35 ~ 0:000 
Peng Cao 

(NIBS, China) 
   

   17:00 ~00:00 
Boyoung Lee 

(IBS) 
   

   17:25 ~ 0:00 
Tiago Branco 

(UCL, UK) 
  

 

   17:50 ~00:00 
Hyosang Lee 

(DGIST) 
   

   18:30 ~ 20:00 Banquet    
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Projection-specific Molecular Mechanisms in Social 
Behaviors  
 

Ja Wook Koo, PhD  
Emotion, Cognition & Behavior Research Group, KBRI 
Director, Global Emotion & Addiction Research Project, KBRI 
Department of Brain Sciences, DGIST 
 

[Date] Sept 21 / [Time] 14:10-14:50 
 

Abstract : 
It is important to elucidate the molecular and cellular mechanisms in brain network, particularly 
mesocorticolimbic circuitry, to understand how emotional and social behaviors are modulated in health and 
disease. In this talk, I will discuss our recent findings showing that physiological and molecular alterations 
in distinct medial prefrontal cortex (mPFC) output circuits involve social dominance behavior. Although the 
mPFC has recently been identified as a hub brain region for social hierarchy, little is known about the 
associated neural circuit and molecular mechanisms. In the present study, we observed distinct neural circuit 
activities and gene expression in mPFC output circuits to other brain regions involved in social competition 
– the nucleus accumbens (mPFC→NAc) and ventral tegmental area (mPFC→VTA) – between social 
dominants and subordinates, which were determined by a tube dominance test. Inhibition of mPFC→NAc 
exacerbated social losing, but activation of this circuit in social subordinates increased their social ranks. 
Oppositely, mPFC→VTA inhibition increased social wining, whereas activation of this projection in 
dominants reduced their social ranks. To elucidate underlying molecular mechanisms, we conducted single-
cell RNA sequencing (scRNA-seq) and found some differentially expressed genes (DEGs) between social 
dominants and subordinates in the mPFC→NAc and mPFC→VTA projecting neurons. We further 
discovered that social dominance was regulated by manipulating the expression of projection-specific DEGs. 
Overall, these approaches provide a novel insight into the projection-specific cellular and molecular basis in 
the mesocorticolimbic circuitry for social behaviors.  
  
Keywords :  
Social competition, Mesocorticolimbic circuitry, Medial prefrontal cortex, Nucleus accumbens, Ventral 
tegmental area, Single cell RNA-sequencing 
 

Education and Training : 
2002-2008    PhD, Department of Psychology, Yale University, Connecticut, USA  

(Area of specialization: Behavioral Neuroscience/ Molecular Psychiatry) 
2000-2002   MS, School of Biological Sciences, Seoul National University, Korea 
1993-2000    BS, School of Biological Sciences, Seoul National University, Korea  
 
Professional Positions : 
2022-present Director, Global Emotion & Addiction Research Project 
                Korea Brain Research Institute (KBRI), Daegu, Korea  
2015-present Principal Investigator, Behavioral Neuroepigenetics Lab 

Emotion, Cognition & Behavior Research Group, KBRI, Daegu, Korea 
2015-present  Adjunct Professor, Department of Brain Sciences  

Daegu Gyeongbuk Institute of Science and Technology, Daegu, Korea. 
2019-2021   Director, Research strategy office, KBRI, Daegu, Korea 
2008-2015    Post-doctoral Fellow, Fishberg Department of Neuroscience, Icahn School of Medicine at Mount 

Sinai, New York, USA.   
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Etiology and Impact of Corpus Callosum Dysgenesis 
 

Linda J. Richards, AO, FAA, FAHMS, PhD  
Edison Professor and Chair, Department of Neuroscience, Washington University  
Director, McDonnell Center for Cellular & Molecular Neurobiology, 
Washington University 
Honorary Professor, Queensland Brain Institute 
 

[Date] Sept 22 / [Time] 09:30-10:20 
 

Abstract : 
The corpus callosum connects the cerebral hemispheres and is the largest fiber tract in the brain of placental 
mammals. Congenital corpus callosum dysgenesis (CCD) is evident by 20 weeks of fetal life and can occur 
in isolation or as part of a syndrome with other brain or organ system abnormalities. People with CCD often 
have difficulties in processing complex, novel information and generally have slower 
cognitive processing, which impacts their decision making and social interactions. The development of the 
corpus callosum is mediated by more than 400 genes. These regulate specific pathways controlling the 
formation of callosal neurons, remodeling of the brain’s midline tissue to form a substrate for callosal axon 
growth, and the guidance of callosal axons into the contralateral hemisphere. Structural MRI and tract tracing 
have demonstrated that CCD not only affects interhemispheric connections, but also significantly alters long-
range ipsilateral projections. These findings suggest that the brain’s long-range projections are highly plastic 
during development and may vary considerably between individuals and in conditions such as CCD. Our 
long-term goal is to understand the relationship between specific circuits and cognitive function and 
how similar brain functions can be derived from circuits organized in dramatically different ways in both 
humans and animals with CCD compared to neurotypical brains. To discover the mechanistic drivers of 
long-range axonal plasticity, and how circuits underpin function, we are also investigating the 
development of cortical wiring and the emergence of activity patterns in the early brain of the marsupial fat-
tailed dunnart, which develops largely outside the womb and lacks a corpus callosum. This work is 
uncovering how activity-dependent and molecular mechanisms regulate the development of functional 
cortical circuits in neurotypical brains and compensatory networks in the context of CCD. 
  
Keywords :  
Corpus callosum, Congenital corpus callosum dysgenesis, Structural MRI and tract tracing, interhemispheric 
connections, long-range ipsilateral projections 
 

Education and Training : 
1991-1994    PhD, The University of Melbourne, The Walter and Eliza Hall Institute of Medical Research,  

Melbourne, Australia  
1990    BS, The University of Melbourne, The Walter and Eliza Hall Institute of Medical Research,  

Melbourne, Australia  
 
Professional Positions : 
2021-present Edison Professor and Chair, Department of Neuroscience 

Director, McDonnell Center for Cellular & Molecular Neurobiology, Washington University, MO, USA 
Honorary Professor, Queensland Brain Institute, Queensland, Australia   

2010-2020      Professor, Queensland Brain Institute and School of Biomedical Sciences, The University of 
Queensland, Queensland, Australia  

2005-2009 Associate Professor, Queensland Brain Institute and School of Biomedical Sciences, The University of 
Queensland, Queensland, Australia  

1997-2005    Associate Professor, Department of Anatomy and Neurobiology, The University of Maryland School of 
Medicine, MD, USA 

1994-1997    Post-doctoral Fellow, Molecular Neurobiology Laboratory, The Salk Institute for Biological Sciences, CA, USA 



 

 

Lectures 

IBI Daegu Conference 2022  

6       

 
Studying Brain Function with Molecular MRI 
 

Alan P. Jasanoff, PhD  
Professor, Department of Biological Engineering, Brain & Cognitive Sciences, 
Nuclear Science and Engineering, MIT 
Director, Neurobiological Training Program, Center for Neurobiological 
Engineering, MIT 
Associate Investigator, McGovern Institute for Brain Research, MIT 
 

[Date] Sept 23 / [Time] 09:30-10:20 
 

Abstract : 
Understanding brain function requires understanding how mechanistically distinct cellular and molecular 
components of neural activity interact in integrated fashion. Noninvasive molecular neuroimaging 
approaches have unique potential to study these components across wide fields of view in the living brain. 
In this talk, I will discuss several efforts my laboratory has pursued to enable precise neural measurements 
using a combination of novel molecular probes with magnetic resonance imaging (MRI). I will begin by 
introducing molecular probes that can be expressed genetically in cells or delivered exogenously and enable 
the activity of specific cells or neurochemicals to be sensitively detected by means of artificially induced 
changes in local blood flow. By applying a genetic neuroimaging probe in the rodent striatum, we determine 
how multiple inputs combine during rewarding stimulation of the rat brain, and by applying a vasoactive 
glutamate sensor in the hippocampus, we discern glutamatergic contributions to resting state activity 
fluctuations. In the final part of my talk, I will introduce a novel paramagnetic liposome architecture that can 
support highly sensitive molecular measurements without relying on endogenous physiology. I will show 
how a photon-sensitive probe variant can be used for light mapping in opaque tissue, complementing optical 
technologies used widely in neuroscience. Extensions of this work could address a variety of important 
applications in brain research. 
 
Keywords :  
Molecular fMRI, Neural circuit, Reward, Glutamate, Contrast agent, Optical imaging 
 

Education and Training : 
1998 PhD in Biophysics, Department of Molecular and Cellular Biology, Harvard University, MA, USA 
1993 MS in Chemistry, Department of Chemistry, Cambridge University, Cambridge, UK 
1992 BS in Biochemical Sciences, Harvard College, MA, USA 

 

Professional Positions : 
2015-present Professor, Department of Biological Engineering, MIT 
2015-present Joint Faculty, Department of Brain & Cognitive Sciences, MIT 
2015-present Director, Neurobiological Training Program, MIT 
2013-present Director, Center for Neurobiological Engineering, MIT 
2004-present   Associate Investigator, McGovern Institute for Brain Research, MIT 
2008-2015  Associate Professor, Department of Biological Engineering, MIT 
2008-2015 Associate Professor, Department of Nuclear Science & Engineering (primary) and Department of 

Brain & Cognitive Sciences (secondary), MIT 
2006-2008  Norman C. Rasmussen Career Development Assistant Professor, MIT 
2004-2008 Assistant Professor, Department of Nuclear Science & Engineering (primary) and Department of Brain 

& Cognitive Sciences (secondary), MIT 
1999-2004  Whitehead Fellow (independent postdoc), Whitehead Institute, Cambridge, MA 
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Modeling Neurodevelopmental Disorders Using Human 
Patient Specific Induced Pluripotent Stem Cell (iPSC) 
Technology 
 

Jin-A Lee, PhD  
Professor, Department of Biotechnology and Biological Sciences, College of Life 
Science and Nano Technology, Hannam University 
 

[Date] Sept 21 / [Time] 15:00-15:30 
 

Abstract : 
Heterogeneity in the etiopathology of neurodevelopmental disorders such as autism spectrum disorders 
(ASD) or schizophrenia (SCZ) limits the development of generic remedies, requires individualistic and 
patient-specific research. Recent progress in human-induced pluripotent stem cell (iPSC) technology 
provides a novel platform for modeling neurodevelopmental disorders for studying complex neuronal 
phenotypes. In our work, we have generated iPSCs derived from an ASD patient or SCZ patients. To 
investigate disease specific cellular pathogenic mechanism, patient-specific iPSCs were differentiated into 
neuronal cells (induced neurons; iNs). The mRNA of DSCAM and the density of DSCAM in dendrites were 
significantly decreased in ASD compared to control iN cells. RNA sequencing analysis revealed that several 
synaptic function-related genes including NMDA receptor subunits were downregulated in ASD iN cells. 
Moreover, NMDA receptor (R)-mediated currents were significantly reduced in ASD compared to control 
iN cells. Normal NMDA-R-mediated current levels were rescued by expressing wild-type DSCAM in ASD 
iN cells, and reduced currents were observed by truncated DSCAM expression in control iN cells. shRNA-
mediated DSCAM knockdown in control iN cells resulted in the downregulation of an NMDA-R subunit, 
which was rescued by the overexpression of shRNA-resistant DSCAM. Furthermore, DSCAM was co-
localized with NMDA-R components in the dendritic spines of iN cells whereas their co-localizations were 
significantly reduced in ASD iN cells. Levels of phospho-ERK1/2 were significantly lower in ASD iN cells, 
suggesting a potential mechanism. These data suggest that DSCAM mutation causes pathological symptoms 
of ASD by dysregulating NMDA-R function. We are investigating cellular phenotypes using SCZ-patient 
specific derived iPSCs. 
 
Keywords :  
Induced pluripotent stem cells (iPSCs), Autism spectrum disorders (ASD), Schizophrenia (SCZ), 
Induced neurons (iNs) 
 
Education and Training : 
2005 PhD in Neuroscience, School of Biological Sciences, Seoul National University, Seoul, Korea 
2001 MS in Neuroscience, School of Biological Sciences, Seoul National University, Seoul, Korea 
1999 BS in Biological Sciences, Department of Biological Science, Ewha Womans University, Seoul, Korea 
 
Professional Positions : 
Current Professor, Department of Biotechnology, College of Life Science and Nano Technology, Hannam 

University, Daejeon, Korea 
2009-2018 Assistant/Associate Professor Department of Biotechnology, College of Life Science and Nano 

Technology, Hannam University, Daejeon, Korea  
2008-2009 Research Scientist, Gladstone Institute of Neurological Disease, University of California San 

Francisco, CA, USA 
2005-2008 Postdoctoral Fellow, Gladstone Institute of Neurological Disease, University of California San 

Francisco, CA, USA 
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Abnormalities in Primary Cilia Formation through 
Chronic Social Defeat Stress May Contribute to the Onset 
of Schizophrenia 
 

Sungkun Chun, PhD  
Associate Professor, Department of Physiology, Institute for Medical Science, Jeonbuk 
National University Medical School 
 

[Date] Sept 21 / [Time] 15:30-16:00 
 

Abstract : 
Exposure to chronic social defeat stress (SDS) is emerging as a leading cause of depression-like behaviors 
and mental disorders, including schizophrenia. It has been reported that these social stresses may alter the 
formation of primary cilia, which are non-motor sensory organelles that extend on the surface of most 
vertebrate cells and transmit signals that regulate not only cell cycle for proliferation but also abilities for 
differentiation and migration. Primary cilia can serve as the cell's antennae for sensing and translating 
external stimuli and play an important role in cellular signaling and communication. A group of 
heterogeneous disorders called ciliopathies is due to primary cilia dysfunctions, characterized by several 
disorders including renal and liver cysts, retinal degeneration, and heart disease. The majority of genes 
causally linked with ciliopathies are also associated with neurological deficits, such as autism spectrum 
disorder, schizophrenia, depression, intellectual disability, and epilepsy. In this study, we established a 
mouse model of schizophrenia promoted by chronic social defeat stress and studied its relevance to primary 
ciliary regulation. The relationship between primary cilia formation and ER stress or autophagy was verified 
using the sensitivity to the antipsychotic haloperidol. Primary cilia formation was regulated by antipsychotic 
administration in vitro, and schizophrenic behavior was observed to be induced in a mouse model by 
inhibiting factors involved in primary cilia formation. These findings suggest that the schizophrenic 
phenotype induced by chronic social stress may be associated with aberrant expression of primary ciliary 
genes, and that more detailed regulation of primary ciliary formation may lead to remission of schizophrenic 
symptoms. 
 
Keywords :  
Social defeat stress, Depression, Schizophrenia, Primary cilia formation, Ciliopathy 
 
Education and Training : 
2003-2007  PhD, School of Medicine, Ajou University, Suwon, Korea 
2001-2003  MS, School of Medicine, Ajou University, Suwon, Korea 

 
Professional Positions : 
2022-present Head Professor, Department of Physiology, Jeonbuk National University Medical School, Jeonju, Korea 

Director of Basic Research, Jeonbuk National University Medical School, Jeonju, Korea 
2020-present Associate Professor, Department of Physiology, Jeonbuk National University Medical School, Jeonju, Korea 
2015-2020  Assistant Professor, Department of Physiology, Jeonbuk National University Medical School, Jeonju, Korea 
2010-2015 Postdoctoral Research Associate, Department of Developmental Neurobiology, St. Jude Children’s 

Research Hospital, TN, USA 
2008-2010  Postdoctoral Research Associate, Department of Medicine, Albert Einstein College of Medicine, NY, USA 
2007-2008  Research Professor, Department of Anatomy, Korea University College of Medicine, Seoul, Korea 

 

 

 



 

 

Symposium 

IBI Daegu Conference 2022  

9       

 
CYFIP1 Dosages Exhibit Divergent Behavioral Impact 
via Diametric Regulation of NMDAR Complex 
Translation in Mouse Models of Psychiatric Disorders 
 

Ki-Jun Yoon, PhD  
Assistant Professor, Department of Biological Sciences, KAIST 
 

[Date] Sept 21 / [Time] 16:00-16:30 
 

Abstract : 
Gene dosage imbalance caused by copy number variations (CNVs) are prominent contributors to brain 
disorders. 15q11.2 CNV duplications and deletions have been associated with autism spectrum disorder 
(ASD) and schizophrenia (SCZ), respectively. The mechanism underlying these diametric contributions 
remains unclear. We established both loss-of-function and gain-of-function mouse models of Cyfip1, one of 
four genes within 15q11.2 CNVs. To assess the functional consequences of altered CYFIP1 levels, we 
performed systematic investigations on behavioral, electrophysiological, and biochemical phenotypes in 
both mouse models. In addition, we utilized RNA immunoprecipitation (RIP)-seq analysis to reveal 
molecular targets of CYFIP1 in vivo. Cyfip1 loss-of-function and gain-of function mouse models exhibited 
distinct and shared behavioral abnormalities related to ASD and SCZ. RIP-seq analysis identified mRNA 
targets of CYFIP1 in vivo, including postsynaptic NMDA receptor (NMDAR) complex components. In 
addition, these mouse models showed diametric changes in levels of postsynaptic NMDAR complex 
components at synapses due to dysregulated protein translation, resulting in bidirectional alteration of 
NMDAR-mediated signaling. Importantly, pharmacological balancing of NMDAR signaling in these mouse 
models with diametric CYFIP1 dosages rescues behavioral abnormalities. CYFIP1 regulates protein 
translation of NMDAR and associated complex components at synapses to maintain normal synaptic 
functions and behaviors. Our integrated analyses provide insight into how gene dosage imbalance caused by 
CNVs may contribute to divergent neuropsychiatric disorders. 
  
Keywords :  
Gene dosage, Autism spectrum disorder, Schizophrenia, Synaptic protein translation, NMDA receptor  
 
Education and Training : 
2008 PhD in Developmental Genetics, Pohang University of Science and Technology, Pohang, Korea 
1992 BS in Biology, Pohang University of Science and Technology, Pohang, Korea 
 

Professional Positions : 
2018-present Assistant Professor, Department of Biological Sciences, Korea Advanced Institute of Science and 

Technology (KAIST), Daejeon, Korea 
2017-2018 Research Associate, Department of Neuroscience, Perelman School of Medicine, University of 

Pennsylvania, PA, USA 
2010-2016 Postdoctoral Fellow, Institute of Cell Engineering, Department of Neurology, Johns Hopkins 

University, MD, USA 
2008-2009  Postdoctoral Fellow, School of Biological Sciences, Seoul National University, Seoul, Korea 
 

 

 

 



 

 

Symposium 

IBI Daegu Conference 2022  

10       

 

Phospholipase C eta 1 in Habenula Astrocytes and 
Psychiatric Disorder 
 
Jeongyeon Kim, PhD  
Group leader, Emotion, Cognition & Behavior research group, KBRI 
 

 

[Date] Sept 21 / [Time] 16:30-17:00 

 

Abstract : 
Lateral habenular (LHb) is an epithalamic brain structure that sends a strong projection to the monoaminergic 
system of the midbrain. Its dysfunction has been generally considered as having a profound correlation with 
psychiatric disorders, including depression. Astrocytes are required for maintaining normal neuron function, 
synaptic plasticity, and protection from physiological disorders. However, the molecular and physiological 
function of LHb astrocytes has been less evaluated. Here, we examined whether phospholipase C eta 1 
(PLCη1) enriched in habenular astrocytes is responsible for neuronal activities and affective, cognitive 
behaviors. Using genetic strategy and Cre-loxP system, we silenced PLCη1 in the habenula astrocytes and 
measured consequential physiological and behavioral changes. We found that the tonic glutamate current of 
the LHb is reduced in specifically knockout of PLCη1 in astrocytes. In addition, the immobile time during a 
forced swim test is significantly increased in the PLCη1 deleted mice, without any changes in anxiety-like 
behavior and cognitive function. These findings suggest that the PLCη1 in habenula astrocytes regulates 
depressive-like behavior and provides a novel therapeutic target for the patients suffering from psychiatric 
disorders. 
  
Keywords :  
Lateral habenula, Astrocyte, Phospholipase C eta 1 (PLCη1), Mental illness 
 
Education and Training : 
2008 PhD, School of Biological Sciences, Seoul National University, Seoul, Korea 
2002 MS, Interdisciplinary Program in Genetic Engineering, Seoul National University, Seoul, Korea 
2000 BS, Department of Biological Science, Ewha Womans University, Seoul, Korea 

 

Professional Positions : 
2017-present Senior Researcher, Emotion, Cognition & Behavior Research Group, KBRI, Daegu, Korea 
2017-2017 Postdoctoral fellow, Center for Synaptic Brain dysfunctions, Institute for Basic Science (IBS), 

Daejeon, Korea 
2012-2016  Postdoctoral fellow, Center for Functional Connectomics, Brain Science Institute, Korean Institute of 

Science and Technology (KIST), Seoul, Korea 
2011-2011 Research professor, Department of Chemistry and Nano Science, Ewha Womans University, Seoul, Korea 
2008-2012 Postdoctoral fellow,  School of Biological Sciences, Seoul National University, Seoul, Korea 
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An Integrated Multi-Omics Dissection of PTSD and MDD 
across Brain Regions and Cell Types 
 

Matthew J. Girgenti, PhD  
Assistant Professor, Division of Molecular Psychiatry, Yale University 
Deputy Director for Research, VA National PTSD Brain Bank 
 

[Date] Sept 22 / [Time] 10:30-11:00 
 

Abstract : 
The gene-regulatory landscape of the brain is highly dynamic in health and disease, coordinating many 
biological processes across distinct cell types. The neurobiology of PTSD and major depressive disorder 
(MDD) regarding stress-associated genetic, epigenetic, and transcriptional mechanisms is increasingly 
understood, yet many critical questions remain. Recent developments including the creation of large 
scale GWAS consortia to identify genetic variants associated with increased risk for PTSD and MDD 
require postmortem human brain tissue to elucidate the molecular biological mechanisms involved. 
Here we generated the largest multi-omic postmortem database of PTSD and MDD compared to 
neurotypical controls that includes RNA expression, DNA methylation, and protein expression from 
the dorsolateral prefrontal cortex, amygdala and the hippocampus. Single nucleus RNA-seq data was 
generated to infer cell-type-specific expression. Mutli-omics integration identified pathways including 
glucocorticoid signaling, GABAergic transmission, and inflammation as differentially enriched in 
PTSD and MDD. At RNA and methylation level there was an aggregation of differential expression in 
specific PTSD risk loci including CRHR1, ELFN1, and MAD1L1. Overall, the identified associations 
point to genetic, epigenetic, and cell type-specific related mechanism of brain pathophysiology in PTSD 
and MDD and indicate several novel promising biomarkers and therapeutic targets.  
  
Keywords :  
PTSD, MDD, Genomics, Postmortem Brain, Prefrontal Cortex 
 
Education and Training : 
2008-2015  PhD in Physiology and Neurobiology, Center for Regenerative Biology, University of Connecticut, CT, USA 
1998-2002  BS in Biology, Department of Biology, Fairfield University, CT, USA 

 
 

Professional Positions : 
2021-present Assistant Professor, Division of Molecular Psychiatry, Yale University School of Medicine, CT, USA 
2019-present Research Biologist, National Center for PTSD, VA Connecticut Healthcare System, CT, USA 
2015-2018  Adjunct Professor, Quinnipiac University, CT, USA 
2014-2019  Postdoctoral Fellow, Division of Molecular Psychiatry, Yale University School of Medicine, CT, USA 
2004-2008  Research Assistant II, Department of Psychiatry, Yale University School of Medicine, CT, USA 
2002-2004 Research Assistant I, Department of Psychiatry, Yale University School of Medicine/ VA Medical 

Center, CT, USA 
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Understanding the Pathology of Major Depressive 
Disorders through Co-expression Gene Network and 
snRNAseq Analysis 
 

Hyo Jung Kang, PhD  
Associate Professor, Department of Life Science, Chung-Ang University, 
Seoul, Korea 
 

[Date] Sept 22 / [Time] 11:00-11:30 
 

Abstract : 
Major depressive disorder (MDD) is the most common psychiatric disorder, affecting 350 million 
people worldwide. Thus, as the social burden continues to increase worldwide, the need to study the 
causes and treatment of major depression has been rapidly growing. MDD causes severe symptoms 
showing complicated modality, which affects how you feel, think, and handle daily activities, such as 
sleeping, eating, or working. With these clinical heterogeneous features, investigation of the molecular 
mechanisms underlying major depression has been hampered by the complexity of brain tissue and the 
sensitivity of gene expression profiling approaches. In the present study, to address these issues, we 
conducted multiple region whole transcriptome analyses employing RNA sequencing in the 
postmortem human brain tissue of MDD and matched controls. When we quantified gene expression, 
the analyzed data showed distinct regional and cellular patterns. Bioinformatics analysis revealed that 
transcriptional characteristics of biological processes are affected differentially by the brain regions. In 
particular, weighted gene co-expression network analysis (WGCNA) revealed co-regulated genes 
associated with key biological processes previously implicated in neurobiological dysfunction in MDD 
such as transcriptional regulation, chromatin organization, ion transport, synaptic vesicle membrane, 
cell communication, and immune activation. In addition, to further explore these alterations at the 
single-cell resolution, we performed single nucleus RNA-seq on two brain regions (dlPFC and CBC) 
from MDD patients. We identified 37 cellular clusters and observed that the proportion of microglia 
was decreased in CBC of MDD. These results provide the cellular landscape of MDD and highlight the 
microglia in the CBC will play a crucial role in the pathophysiology of MDD. 
 
Keywords :  
Major depressive disorder, WGCNA, snRNA-seq, postmortem brain 
 

Education and Training : 
2000-2003  PhD in Neuroscience, School of Medicine, Ajou University, Suwon, Korea 
1995-1997  MS in Neuroscience, Department of Biological Science, Ewha Womans University, Seoul, Korea 
1991-1995  BS in Biological Sciences, Department of Biological Science, Ewha Womans University, Seoul, Korea 
 

Professional Positions : 
2016-present Associate Professor, Department of Life Science, Chung-Ang University, Seoul, Korea 
2013-2015  Assistant Professor, Department of Life Science, Chung-Ang University, Seoul, Korea 
2009-2013  Associate Research Scientist, Department of Neurobiology, Yale University School of Medicine, CT, USA 
2004-2009  Postdoctoral associate, Division of Molecular Psychiatry, Yale University School of Medicine, CT, USA 
2003-2004  Instructor, Department of Pharmacology, Ajou University School of Medicine, Suwon, Korea 
1998-2000  Research Assistant, Department of Psychiatry, Ajou University, Suwon, Korea 
1996-1997  Research Assistant, Molecular Immunology, Samsung Basic Medical Research Center, Seoul, Korea 

 



 

 

Symposium 

IBI Daegu Conference 2022  

13       

 

Impact of Social Isolation on Brain Circuits underlying 
Social Recognition in Mice 
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Abstract : 
My laboratory is investigating the molecular and cellular mechanism underlying behaviors mainly 
learning/memory and social behaviors in mice. In this symposium, I will talk about our recent findings 
showing that mPFC-nucleus accumbens circuit, which is affected by juvenile social isolation, is 
selectively involved in social recognition in mice. While mPFC is known to play important roles in 
social behaviors, how early social experiences affect the mPFC and its subcortical circuit remains 
unclear. We found that mice singly housed for 8 weeks after weaning (SH) show a social 
recognition/memory deficit, even after 4 weeks of re-socialization. In SH mice, prefrontal infralimbic 
(IL) neurons projecting to the shell region of nucleus accumbens (NAcSh) show decreased excitability 
compared to group housed (GH) mice. NAcSh-projecting IL neurons are activated when GH mice 
encounter a familiar conspecific, which not observed in SH mice. Chemogenetic inhibition of NAcSh-
projecting IL neurons in normal mice impairs social recognition memory without affecting social 
preference, while activation of these neurons reverses social recognition deficit in SH mice. Our 
findings demonstrate that early social experience critically affects the mPFC IL-NAcSh projection 
which underlies social recognition in mice. I will also share our data shedding insights into the question 
about what kind of social information is encoded in this circuit. 
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Abstract : 
Despair is a core symptom of depressive disorders. However, little is known regarding neural circuits 
mediating despair and their modulation by antidepressants. In this talk, I will present our recent research 
examining the role of the dorsal hippocampus (dHP)-medial prefrontal (mPFC) pathway in the 
regulation of behavioral despair in mice. The antidepressant ketamine rapidly induced anti-despair-like 
behaviors and increased c-Fos expression in both dorsal and ventral hippocampi. Knockdown of 
GABAA receptor gamma 2 subunit gene (Gabrg2) or DREADD-mediated suppression of interneuron 
activity resulted in disinhibition of CA1 neurons in the dHP and induced anti-despair-like behaviors in 
mice. Conversely, pharmacological and chemogenetic potentiation of GABAergic transmission in 
dorsal CA1 neurons induced despair-like behaviors. Trans-synaptic tracing of dorsal CA1 neurons with 
wheat germ agglutinin (WGA)-Cre revealed a monosynaptic connection between the dorsal 
hippocampus and mPFC. Optogenetic stimulation of dorsal CA1 neurons induced spike firing and 
enhanced c-Fos expression in the mPFC neurons. Selective suppression of mPFC neurons receiving 
direct synaptic inputs from dorsal CA1 neurons reversed anti-despair-like behaviors induced by 
chemogenetic activation of the dorsal hippocampus. Collectively, these results indicate that neuronal 
activity in the dHP modifies behavioral despair and the dHP-mPFC circuit contributes to the 
antidepressant effects of ketamine. 
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Abstract : 
Major depressive disorder is a leading cause of disability. The etiology of depression is not well 
understood. Classic antidepressants including selective serotonin reuptake inhibitors are only partially 
effective with delayed onset of therapeutic efficacy. Although, a low dose of ketamine was FDA 
approved as a fast-acting antidepressant for treatment-resistant depression, the usage of ketamine is 
highly limited by its psychedelic side effect and abuse potential. Thus, studies of the pathophysiology 
of depression and antidepressant actions are crucial to finding innovative targets for this burdensome 
disorder. It is well known that Parvalbumin (PV)-expressing interneurons play an important role in 
balancing excitation versus inhibition in brain circuits associated with behavioral responses. However, 
their roles in the regulation of depression-like behavior or antidepressant actions are just emerging. 
Using in vivo electrophysiology, we find an increase of PV neuronal firing associated with stress 
susceptibility in the ventral dentate gyrus of mice exposed to chronic social defeat stress (CSDS). A 
causal relationship between PV neuronal activity and stress susceptibility is confirmed by 
chemogenetics approach. PV neuron-specific deletion of mGluR5 and thereby inhibition of PV neurons 
causes antidepressant-like behaviors. PV neuron-specific deletion of Ahnak and thereby inhibition of 
calcium signaling also causes baseline antidepressant-like behaviors as well as stress resilience in the 
CSDS paradigm. Pharmacological inhibition of PV neurons and thereby enhanced glutamatergic 
neuronal activity underlies a fast antidepressant-like effect of an mGluR5 antagonist or ketamine in 
mice. Altogether, these findings suggest that an increase of PV neuronal activity mediates depression-
like behavior or stress susceptibility, but inhibition of PV neurons facilitates antidepressant-like 
behavior or stress resilience in mice, suggesting PV neurons as a potential therapeutic target.   
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Abstract : 
Selective serotonin reuptake inhibitors (SSRIs) are most commonly used for the treatment of depression, but 
their effects to improve depressive symptoms are insufficient. We previously reported that chronic 
administration of SSRI (fluoxetine) increased the expression of dopamine D1 receptors in mature granule 
cells of the hippocampal dentate gyrus (DG) 1. The increased D1 receptor signaling contributed to the actions 
of chronic fluoxetine treatment, and chronic activation of D1 receptors improved the therapeutic efficacy of 
fluoxetine in depression-like behaviors under stressed conditions. These findings demonstrate that D1 
receptors in the DG is a potential therapeutic target to improve the efficacy of SSRI treatment. In addition 
to dopaminergic innervation, the DG receives dense noradrenergic innervation from the locus caeruleus (LC). 
Activation of noradrenergic signaling by a noradrenaline reuptake inhibitor (desipramine) during chronic 
fluoxetine treatment enhanced antidepressant effects of fluoxetine on behaviors and induced the expression 
of adrenaline β1 receptors in the DG only at a high dose of desipramine. Since the effects of fluoxetine plus 
desipramine were somewhat different from another common type of antidepressants, serotonin, and 
noradrenaline reuptake inhibitors (SNRIs), the reasons for the differences are under investigation. 
Furthermore, noradrenaline was found to activate D1 receptor signaling in the DG, but not in the striatum 2. 
Noradrenaline at the physiological range increased the phosphorylation of protein kinase A substrates in the 
DG via activation of β adrenergic receptors as well as D1 receptors. Noradrenergic activation of D1 receptor 
signaling induced the cellular effects of antidepressants under conditions of chronic stress and voluntary 
exercise. Thus, dopaminergic and noradrenergic signaling in the DG plays critical roles in antidepressant 
action. Understanding mechanisms that regulate activities of both signaling cascades is necessary for 
development of better antidepressants.  
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Abstract : 
Physiological responses, including heart rate, skin conductance, pupil dilation, and breathing rhythm 
are largely controlled by autonomic neural circuits, but at least in humans, breathing rhythm can be 
overridden by conscious effort. Given that feedback perception of arousal states is crucial for emotional 
experience, voluntary control of breathing has been practiced in many cultures as a means of controlling 
one's negative emotions, such as anxiety, fear, and pain. Despite its practical effects and long history, 
neural circuit-based understanding of top-down control of breathing is poorly understood. In this 
seminar, I will talk about a novel cortical-to-brainstem breathing circuit that controls negative emotions. 
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Abstract : 
Overgeneralization of contextual fear is a maladaptive response to traumatic stress and is associated 
with inability to discriminate threat and safety contexts, which is a hallmark feature of post-traumatic 
stress disorder (PTSD). However, neural mechanism underlying overgeneralization of contextual fear 
in PTSD remain elusive. Here, we show that suppression of dentate gyrus mossy cells (MCs) is 
responsible for fear overgeneralization incurred by traumatic stress. In the learned helplessness (LH) 
model of PTSD, we find that contextual fear discrimination (CFD) is impaired in stress-susceptible 
mice, but not in resilitnt and non-stressed control mice. Based c-fos immunoreactivity, we find MCs in 
the dorsal hippocampus are suppressed after repeated exposure to traumatic stress, in susceptible mice. 
Interestingly, chemogenetic suppression of MCs debilitates intact contextual discrimination in resilient 
mice. Inversely, chemogenetic activation of MCs is sufficient to restore such cognitive deficit in the 
susceptible mice. Furthermore, we find that chemogenetic inhibition of MCs results in hyper-activation 
of dentate granule cells with significantly overlapping ensembles between contexts, demonstrating 
crucial role of MCs for proper pattern separation. Collectively, these findings indicate that maladaptive 
changes of MCs after traumatic stress are a substratial mechanism underlying fear overgeneralization 
with contextual discrimination deficit, suggesting a novel target for advanced therapeutics in PTSD. 
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Abstract : 
Memories of our day-to-day experiences are encoded in the hippocampus and transferred to prefrontal 
cortical sites for storage or consolidation. During consolidation memories undergo gradual time-dependent 
re-organization in hippocampal-cortical networks and become less episodic and more gist-like or generalized.  
Growing evidence supports a continuous role for hippocampus in recall of remote memories, however we 
know much less about how hippocampal circuit mechanisms contribute to time-dependent changes in 
memory re-organization in hippocampal-cortical networks.  I will share how we identified a role for a 
regulator of growth cone motility in axon guidance in mediating experience-dependent modifications in 
dentate granule cell-parvalbumin inhibitory neuron connectivity in the adult hippocampus.  By harnessing 
this molecular regulator in combination with longitudinal imaging of neuronal ensembles in hippocampal-
cortical networks, we illuminated the role of a dentate gyrus-CA3 inhibitory microcircuit in memory 
consolidation and generalization. Our studies begin to edify how the hippocampus performs a teacher-like 
role in instructing maturation of prefrontal cortical ensembles to support memory indexing. And remind us 
of the re-iterative use of developmentally specified regulators of neuronal connectivity in experience dep-
modifications of adult brain circuits. 
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Abstract : 
Innate defensive behaviors triggered by environmental threats are important for animal survival. Among 
these behaviors, defensive attack toward threatening stimuli (for example, predators) is often the last line of 
defense. How the brain regulates defensive attack remains poorly understood. Here we show that noxious 
mechanical force in an inescapable context is a key stimulus for triggering defensive attack in laboratory 
mice. Mechanically evoked defensive attacks were abrogated by photoinhibition of vGAT+ neurons in the 
anterior hypothalamic nucleus (AHN). The vGAT+ AHN neurons encoded the intensity of mechanical force 
and were innervated by brain areas relevant to pain and attack. Activation of these neurons triggered biting 
attacks toward a predator while suppressing ongoing behaviors. The projection from vGAT+ AHN neurons 
to the periaqueductal gray might be one AHN pathway participating in mechanically evoked defensive attack. 
Together, these data reveal that vGAT+ AHN neurons encode noxious mechanical stimuli and regulate 
defensive attack in mice. 
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Abstract : 
N-methyl-D-aspartate receptor (NMDAR) modulators have recently received increased attention as potential 
therapeutics for posttraumatic stress disorder (PTSD). Here, we tested a novel NMDAR-positive modulator, 
NYX-783, in the rodent models of PTSD: an auditory fear conditioning (AFC) model and a single-prolonged 
stress (SPS) model. We examined the ability of NYX-783 to reduce subsequent fear-based behaviors by 
measuring enhanced fear extinction and reduced spontaneous recovery (spontaneous return of fear) in male 
mice. NYX-783 administration significantly reduced spontaneous recovery in both PTSD models and 
enhanced fear extinction in the SPS model. Furthermore, NYX-783 increased the NMDA-induced inward 
currents of excitatory and inhibitory neurons in the infralimbic medial prefrontal cortex (IL mPFC) and that 
the GluN2B subunit of NMDARs on pyramidal neurons in the IL mPFC is required for its effect on 
spontaneous recovery. The downstream expression of brain-derived neurotrophic factor (BDNF) was 
required for NYX-783 to achieve its behavioral effect. These results elucidate the cellular targets of NYX-
783 and the molecular mechanisms underlying the inhibition of spontaneous recovery. These preclinical 
findings support the hypothesis that NYX-783 may have therapeutic potential for PTSD treatment and may 
be particularly useful for inhibiting spontaneous recovery 
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Abstract : 
When faced with predatorial threats, escaping towards shelter is an adaptive action that offers long-term 
protection against the attacker. From crustaceans to mammals, animals rely on knowledge of safe locations 
in the environment to rapidly execute shelter-directed escape actions. Here we show that mouse retrosplenial 
cortex (RSP) and superior colliculus (SC) form a circuit that encodes shelter direction and is specifically 
required for orienting to shelter during escape. Shelter direction is encoded in RSP and SC neurons in 
egocentric coordinates and SC shelter-direction tuning depends on RSP activity. Inactivation of the RSP-SC 
pathway disrupts orientation and subsequent escapes to shelter, but preserves sensory-guided orienting and 
navigation to reward. We find that the RSP and SC are monosynaptically connected and form a feedforward 
lateral inhibition microcircuit that strongly drives the collicular inhibitory network because of higher RSP 
input convergence onto inhibitory SC neurons and more efficient synaptic integration. This results in broad 
shelter tuning curves in inhibitory SC neurons and sharply tuned excitatory SC cells. These findings are 
recapitulated by a biologically-constrained spiking network model that maps shelter direction from RSP to 
SC using a recurrent ring architecture. We propose that the RSP-SC circuit might be specialized for 
generating collicular representations of memorized spatial goals to be reached during escape, or more 
broadly, during urgent navigation. 
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Abstract : 
Integrating the environmental information with an individual's internal state and previous experience is 
essential for generating adequate physiological and behavioral responses. The lateral septum (LS) is a 
forebrain region that communicates with many brain regions, including the hippocampus, ventral tegmental 
area, and hypothalamus. Recent studies adapting advanced molecular genetic tools have uncovered 
functionally distinct subpopulations of LS neurons that play a critical role in mood and stress responses and 
social behavior. However, the function of LS has not been well established yet, and some contradictory 
results exist in the literature. Astrocytes are the most abundant glial cells in the central nervous system. They 
have traditionally been regarded as supportive cells in the brain, but growing evidence indicates that 
astrocytes actively communicate with local neuronal circuits to modulate behavior. In the talk, I will present 
evidence that LS astrocytes are involved in perceiving aversive and social stimuli and regulating defensive 
behavior and stress response. 
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Abstract : 
With the aging of the global population, neurodegenerative diseases such as Alzheimer's and Parkinson's are 
becoming more common. In addition, PET is a useful clinical tool for accurately visualizing the presence of 
biomarkers in the brain associated with various neurodegenerative diseases (e.g., amyloid-β plaques or 
microtubule-associated protein tau strands). However, the relatively high level of radiation exposure and 
long scan times, along with the high cost of hybrid PET/CT and PET/MRI scans, are the main disadvantages 
of current PET examination. To address these shortcomings, we are developing standalone PET scanners 
dedicated for the brain and other peripheral organs. The main goal of this project is to develop a high-
resolution, high-sensitivity PET scanner with a moving gantry for flexible patient and organ positioning with 
time-of-flight measurements and depth-of-interaction encoding capabilities. A reliable deep learning-based 
PET denoising and quantification solution is also being integrated. This talk introduces the progress of this 
project. 
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Abstract : 
Brain function majorly emerges from communication network among neurons. Thus, mapping brain network 
with cellular resolution (termed ‘Single-cell brain mapping’) is necessary for in-depth understanding of brain 
functions and dysfunctions. In this talk, I will introduce techniques we developed for single-cell brain 
mapping: organ-scale visualization technique (SHIELD) and ultrafast organ-scale immunolabeling 
technique (eFLASH). I will also present biological findings enabled by the techniques with high-throughput 
imaging and image analysis pipeline, including our recent study on engram mapping of contextual fear 
memory in mouse brain. 
 
Keywords :  
Neurotechniques, Brain mapping 
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Tracing the DTI’s Extracellular Potential for White 
Matter Fiber Tractography and its Functionality 
 

Sehun Chun, PhD 
Assistant Professor, Applied Mathematics, Integrated Science and Engineering 
Division (ISED), Underwood International College (UIC), Institute of human 
complexity and system science (HCSS), Yonsei University  
 

[Date] Sept 23 / [Time] 11:30-12:00 

 

Abstract : 
The neural fiber’s direction measured for each voxel is the fundamental block for the traces of the white 
matter fiber. The significantly larger size of the voxel compared to the neuron’s thickness produces the multi-
directionality of the fiber direction and yields the indeterministic and inaccurate fiber tractography of the 
brain. The DTI-based tractography without a fundamental understanding of the fiber structure is always 
vulnerable to this inaccuracy. Thus, the key is the meaning of the shape of the neural fiber. The shape of the 
neural fiber can be arbitrary and bears no meaning if the fiber is completely wrapped with the myelin sheath, 
an electronically insulating layer from the surrounding extracellular domain. However, the Ranvier node 
between the myelin sheaths, where the ion channel compensates for the leaked voltage along the fiber, 
embeds the neural fiber into the 3D medium of the extracellular medium. Then, the critical properties of the 
neural fiber’s 1D structure are inherited from the surrounding multidimensional space. The shape of the 
neural fiber becomes related to the conducting velocity of the neural spike and functionality of the connection, 
particularly the interaction with the neighboring fiber bundles. When the straight line is the shortest path 
between the two points, the curved bundle of fibers crossing other fiber bundles corresponds to a unique 
brain function. A new exascale computational simulation will be performed to answer the fundamental 
questions on the geometry and its related properties of the neural fiber. Many neural spike phenomena are 
simulated with various configurations of the neural fiber to understand the multidimensional extracellular 
potential and its role in the information deliverance through fiber bundles. This work is in collaboration with 
Mathematics and Computer Simulations (MCS) department in Argonne National Laboratory, IL, US. 
 
Keywords :  
Electrodynamics, Moving Frames, Curved surfaces, Electrophysiology, Cardiology, Neuroscience 
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Tales of Two Environment: fMRI Study of Environment 
Effects on Sensory Evoked BOLD Responses in Mice 
 
Taekwan Lee, PhD 
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Abstract : 
It is well known environmental factors can affect brain plasticity in humans, yet finding strong correlative 
factors is difficult due to the long development and complexity of human research. Mouse enrichment studies 
allows for better controlled research and by combining it with fMRI, makes mapping brain-wide plasticity 
changes possible. Here, we treated mice into three groups of enrichment, standard caging, and isolated caging 
to see how their brain responds to multiple-sensory stimulations. We found the enrichment group responded 
stronger in multimodal midbrain and thalamic areas. The isolated group responded less suggesting mouse 
fMRI is viable in detecting plasticity changes. 
 
Keywords :  
Environment enrichment, social isolation, fMRI, cortex, thalamus 
 
Education and Training : 
2006 PhD, Department of Psychology, Yale University, CT, USA  
2000 MA, School of Psychology, Korea University, Seoul, Korea  
1998 BE, Department of Electrical Engineering, Korea University, Seoul, Korea  
 
Professional Positions : 
2020-present Director, Brain Research Core Facility, Korea Brain Research Institute (KBRI), Daegu, Korea 
2013-2020  Principal researcher, Daegu-Gyeongbuk Medical Innovation Foundation – Laboratory Animal Center, 

Daegu, Korea  
2009-2013  Research associate, Biological Engineering, MIT, MA, USA 
2007-2008  Research associate, Psychology, University of Wisconsin-Milwaukee, WI, USA 

 

 

 

 

 

 

 



 

 

Posters 

IBI Daegu Conference 2022  

28       

 
 
[A-01]  Deletion of PLCη1 in the lateral habenula astrocytes lead to 
reduced gliotransmission and depression-like behavior in mice 
 
Sukwoon Song1 

 

1 Emotion, Cognition and Behavior Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
 
Lateral habenular (LHb) is an epithalamic brain structure that sends a strong projection to the monoaminergic system of the 
midbrain. Its dysfunction has been generally considered as having a profound correlation with psychiatric disorders, including 
depression. Astrocytes are required for maintaining normal neuron function, synaptic plasticity, and protection from 
physiological disorders. However, the molecular and physiological function of LHb astrocytes has been less evaluated. Here, 
we examined whether phospholipase C eta 1 (PLCη1) enriched in habenular astrocytes is responsible for neuronal activities 
and affective, cognitive behaviors. Using genetic strategy and Cre-loxP system, we silenced PLCη1 in the habenula astrocytes 
and measured consequential physiological and behavioral changes. We found that the tonic glutamate current of the LHb is 
reduced in specifically knockout of PLCη1 in astrocytes. In addition, the immobile time during a forced swim test is 
significantly increased in the PLCη1 deleted mice, without any changes in anxiety-like behavior and cognitive function. These 
findings suggest that the PLCη1 in habenula astrocytes regulates depressive-like behavior and provides a novel therapeutic 
target for the patients suffering from the depression 
 
Keywords : Habenula, Depression, Astrocyte 
 
 
 
[A-02]  Chronic social isolation and maintenance of social hierarchy 
 
Taesub Jung1,2, Miseon Kang1, Jihyun Noh2, Jeongyeon Kim1 

 

1 Emotion, Cognition and Behavior Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
2Department of Science Education, Dankook University, Yongin, Republic of Korea 
 
Social isolation can cause emotional distress and even develop mood disorders or mental diseases. Social status is an important 
factor for social stability and can be affected by social isolation. The lateral habenula (LHb) encodes aversive information and 
receives input from the prefrontal cortex (mPFC, dACC), which plays an important role in forming social dominance. Social 
isolation has been regarded as a psychological stress factor such as social deficits. However, the effects of social isolation on 
social hierarchy were poorly understood. Here, we examined how chronic social isolation changes hierarchy by regulating the 
LHb and the prefrontal cortex. After chronic social isolation, we analyze the changes in the social hierarchy using the win 
number and David score to calculate the degree of change in rank. We can categorize the rank change to rank-up, no-change, 
and rank-down groups. Interestingly, there were 37.5% no-change groups, and 62.5 rank-change groups in total isolated mice. 
It means that social isolation changes the maintenance of social hierarchy. Next, we measured the immunoreactivity of c-Fos, 
a neural activity marker, to investigate which brain region is critical for rank changes. We found that the number of c-Fos 
positive cells in LHb is significantly increased in the rank-down group. These results suggest that chronic social isolation 
affects LHb activity, which may regulate the maintenance of social hierarchy. 
 
Keywords : Social isolation, social hierarchy, dorsal anterior cingulate cortex, lateral habenula, rank change 
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[A-03]  Stress resilience is promoted by glutamatergic projection from 
BLA to mPFC or vHPC through a distinct downregulation of mGluR5 
 
Jeongseop Kim1,2, Shinwoo Kang3,4,5,6, Tae-Yong Choi1, Keun-A Chang3,4,5, Ja Wook Koo1,2 
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Republic of Korea. 
3 Department of Pharmacology, College of Medicine, Gachon University, Incheon 21999, Republic of Korea 
4 Neuroscience Research Institute, Gachon University, Incheon 21565, Republic of Korea 
5 Department of Health Sciences and Technology, GAIHST, Gachon University, Incheon 21999, Republic of Korea 
6 Department of Molecular Pharmacology and Experimental Therapeutics, Mayo Clinic, Rochester, Minnesota 55905, USA 
 
Metabotropic glutamate receptor 5 (mGluR5) has been implicated in stress responses and related psychiatric disorders. Here, 
we demonstrate that mGluR5, whose expression depends on the activity of basolateral amygdala (BLA) neurons projecting to 
the medial prefrontal cortex (BLA→mPFC) or ventral hippocampus (BLA→vHPC), promotes resilience to chronic social 
defeat stress (CSDS). We observed that CSDS disrupts glutamatergic transmission in the BLA→mPFC and BLA→vHPC 
circuits, the activity of which is dysregulated by CSDS. Photomodulation of these circuits reversed the detrimental effects of 
CSDS on social behaviors and mGluR5 expression in the mPFC and vHPC. Viral-mediated mGluR5 modulation also 
contributed to CSDS-associated behavioral plasticity, indicating a pro-resilient role of mGluR5. Furthermore, we found that 
pro-resilience effects are mediated through distinctive mGluR5 downstream signaling pathways in the mPFC and vHPC. 
Together, these data identify mGluR5 as a critical mediator of stress resilience, highlighting circuit-specific downstream 
signaling for depressive-like social impairment. 
 
Keywords : Metabotropic glutamate receptor 5, Basolateral amygdala, Medial prefrontal cortex, Ventral hippocampus, 
Stress resilience, Chronic social defeat stress, Depression 
 
 
 
[A-04]  A frontoparietal circuit regulates fear renewal in a novel context 
 
Bitna Joo1,2, Dae-Si Kang1,2, Ja Wook Koo1,2 
 

1 Emotion, Cognition and Behavior Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
2 Department of Brain and Cognitive Sciences, Daegu Gyeongbuk Institute of Science and Technology, Daegu 42988, 
Republic of Korea. 
 
Fear renewal following extinction therapy is a critical issue associated with the treatment of many fear-related disorders. After 
extinction learning, the contextual effect becomes important to evoke a fear response, and an extinguished fear response can 
easily return outside of the extinction context (fear renewal). However, brain regions associated with context-dependent 
retrieval of fear remains poorly understood. Posterior parietal cortex (PPC) receives diverse sensory and cognitive inputs and 
integrates multisensory signals for making decisions. To study its role in the contextual modulation of fear relapse, 
pharmacological and optogenetic inhibition were conducted in various contextual situation. Here, we found that the PPC 
mediates fear renewal in a novel context. Fear relapses were selectively blocked during inhibition of the PPC, only when 
animals were placed in a novel context, but not in a familiar context. The suppression of the PPC-driven input to the anterior 
cingulate cortex (ACC) also attenuated fear response. However, fear responses were increased by inhibition of the activity of 
PPC-ACC neurons innervating to the amygdala. Further study of neural population switching the fear state is needed to 
understand the fundamental mechanisms underlying relapse of traumatic response even in safe context, and can provide insight 
into pathologies of traumatic disorder. 
 
Keywords : Posterior parietal cortex, Fear renewal, Learning and memory, Optogenetics, Post-traumatic stress disorder 
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[A-05]  Separate prefrontal output circuits differentially orchestrate social 
competition and hierarchy 
 
Tae-Yong Choi1, Hyoungseok Jeon2, Sejin Jeong1,3, Eum Ji Kim1, Jeongseop Kim1,4, Yun Ha Jeong5, Byungsoo Kang6, 
Murim Choi2, Ja Wook Koo1,4 
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5Neurodegenerative Disease Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
6Sysoft R&D Center, Daegu 41065, Republic of Korea 
 
Social animals such as mice and humans compete each other for limited resources, resulting in social hierarchy. Although the 
medial prefrontal cortex (mPFC) has recently been identified as a hub brain region for this behavior, little is known about the 
associated neural circuit and molecular mechanisms. To answer this question, we investigated neural circuit activities and gene 
expression in mPFC output circuits to other brain regions involved in social behaviors, particularly in social competition – the 
nucleus accumbens (mPFC-NAc) and ventral tegmental area (mPFC-VTA) – between social dominants and subordinates 
determined by a tube dominance test. Inhibition of mPFC-NAc exacerbated social losing, but activation of this circuit in social 
subordinates increased their social ranks. Oppositely, inhibition of mPFC-VTA increased social wining, whereas activation of 
this projection in dominant animals reduced their social ranks. We also found that mPFC-NAc activity increases when animals 
exhibit winning behaviors such as push and resistance, but mPFC-VTA activity increases when animals retreat during this test. 
These findings suggest that the mPFC-NAc encodes social winning while the mPFC-VTA encodes social losing. To elucidate 
underlying molecular mechanisms, we conducted single-cell RNA sequencing (scRNA-seq) and found some differentially 
expressed genes (DEGs) between social dominants and subordinates in the mPFC-NAc and mPFC-VTA. We also discovered 
that social dominance was regulated by manipulating the expression of projection-specific DEGs. Together, these findings 
reveal that discrete physiological and molecular alterations in distinct mPFC output circuits regulate social competition and 
hierarchy behavior. 
 
Keywords : Social competition, Medial prefrontal cortex, Nucleus accumbens, Ventral tegmental area, Single cell RNA-
sequencing 
 
 
 
[A-06]  Gata1-induced depression-like behavior mediated by 
neuroinflammation through microglia activation 
 
Koeul Choi1, Joonhee Lee1, Gukdo Kim1, Younghyun Lim1, Hyo Jung Kang1 

 

1 Department of Life Science, Chung-Ang University, Seoul 06974, Republic of Korea 
 
Gata1, a member of the GATA transcription factor family, has been considered an important factor in the development of the 
hematopoietic system. In our previous study, we showed increased expression of GATA1 in the dorsolateral prefrontal cortex 
(dlPFC) of patients with depression and function as a transcriptional repressor of synapse-related genes. In this study, we 
investigated the global regulation in gene expression by Gata1 using ChIPseq, mRNAseq, and small RNAseq. Through the 
multi-omics data analysis, we have profiled genes that might be affected by Gata1 in the cultured cortical neurons, and gene 
ontology (GO) analysis revealed that Gata1 might be associated with immune-related function in the brain. We hypothesized 
that Gata1 would induce immune activation, which toward to detrimental effects including synapse loss and depressive-like 
behavior. First, we performed a microglial morphometric analysis of the brain overexpressed Gata1 because microglia are the 
resident immune cells of the central nervous system. The fractal analysis showed that ramification and process length of 
microglia decreased in the brain by Gata1 overexpression compared to the control, suggesting an increase in activation of 
microglia by Gata1 overexpression. Through the flow cytometry and immunohistochemical analysis, we have identified that 
activated microglia showed a pro-inflammatory phenotype characterized by the expression of CD86 and CD68. Finally, we 
have demonstrated that effects of Gata1 including synapse loss and depressive-like behavior were blocked by inhibiting 
microglial activation using minocycline. These results will provide a better understanding of the regulatory mechanisms of 
Gata1 that affects the pathophysiological status, such as depression. 
 
Keywords : Gata1, Multi-omics, Depression, Inflammation, Microglia 
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[A-07]  NAcSh-projecting IL neuronal activity governs rodent social 
recognition 
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It is well known how the medial prefrontal cortex (mPFC) plays a pivotal role in social behaviors. However, it is still elusive 
how social recognition is mediated by mPFC. With mice which experienced 8-weeks of socially isolated and followed by 4-
weeks of re-socialization, we found out that activity of neurons projecting from the infralimbic (IL) to the shell region of 
nucleus accumbens (NAcSh) is critical for mice social recognition ability without affect mice sociability. Mice which 
experienced single housing (SH) showed a decreased neuronal excitability of NAcSh-projecting IL neurons while 
chemogenetic inactivation of the same circuit impairs the social recognition of mice which never experienced social isolation. 
Interestingly, calcium activity of NAcSh-projecting IL neurons increased while the subject mice encounter familiar 
conspecifics, but not novel ones. Chemogenetic activation of NAcSh-projecting IL neurons rescues social recognition deficit 
shown in SH mice, which reassure the crucial role of NAcSh-projecting IL neurons in mice social recognition. 
 
Keywords : Infralimbic cortex, Nucleus accumbens, Social isolation, Calcium imaging, Social recognition 
 
 

 

[A-08]  DKK2 regulates hippocampal adult neurogenesis by modulating 
WNT signaling 
 
Woo Seok Song1, Sang Ho Yoon1, Sung Pyo Oh1, Young Sook Kim1, Myoung-Hwan Kim1 

 

1Department of Physiology, Seoul National University College of Medicine, Seoul 03080, Republic of Korea 
 
WNT signaling plays a pivotal role in normal brain development and function. Dickkopf-related protein 2 (DKK2), a member 
of the DKK family (DKK1−4) proteins, modulates WNT signaling either positively or negatively in a tissue-dependent manner 
through the interaction with WNT co-receptors LRP5/6. However, the role of DKK2 in the central nervous system is unknown. 
Here we show that DKK2 affects adult neurogenesis in the hippocampus by suppressing WNT signaling. Genetic disruption 
of DKK2 in mice resulted in enhanced β-catenin expression, JNK phosphorylation, and GSK3β phosphorylation in the 
hippocampus. Incubation of mouse hippocampal slices with recombinant human DKK2 proteins inhibited Wnt3a- or Wnt5a-
mediated β-catenin dephosphorylation and JNK phosphorylation, indicating that DKK2 negatively regulates WNT signaling 
in the hippocampus. DKK2-mutant mice exhibited fewer newborn neurons in the dentate gyrus subfield and impaired 
performance during the contextual pattern separation test. These attenuated neurogenesis and impaired pattern separation in 
DKK2-mutant mice were reversed by chronic inhibition of JNK signaling. Collectively, these results suggest that DKK2 
enhances hippocampal neurogenesis through the negative regulation of WNT-JNK signaling. 
 
Keywords : WNT signaling, DKK2, JNK, adult neurogenesis, dentate gyrus 
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[A-09]  Reduced excitability in hippocampal CA1 neurons induces stress-
susceptible behavior in Igsf9b-deficient mice 
 
Sang Ho Yoon1, Woo Seok Song1,2, Sung Pyo Oh2, Young-Sook Kim2, Myoung-Hwan Kim1,2 

 

1Neuroscience Research Institute, Medical Research Center, Seoul National University College of Medicine, Seoul 03080, 
Republic of Korea 
2Department of Biomedical Science and Physiology, Seoul National University College of Medicine, Seoul 03080, Republic 
of Korea, 
 
Stress is a potent environmental risk factor for a depressive disorder which is thought to be caused by interactions between 
genetic and environmental factors. Genetic factors contribute to stress response and inter-individual differences in stress 
vulnerability. However, little is known about how genetic factors make the nervous system more susceptible to environmental 
risk factors. Here we show that immunoglobulin superfamily member 9b (Igsf9b) confers stress susceptibility in mice by 
modulating the excitability of hippocampal CA1 neurons. Igsf9b deficient (Igsf9b−/−) mice were more susceptible to chronic 
social isolation or restraint stress compared to WT mice and exhibited enhanced depression-like behaviors following exposure 
to chronic stress. Igsf9b−/− mice exhibited significantly higher levels of serum corticosterone than WT controls during restraint 
stress. Electrophysiological and biochemical analyses revealed that CA1 neurons of Igsf9b−/− mice are less excitable than 
those of WT mice due to an enhanced hyperpolarization and cyclic nucleotide-activated (HCN) current (Ih) and HCN2 channel 
expression. Igsf9b was co-immunoprecipitated with HCN2 isoform, and overexpression of Igsf9b decreased the protein levels 
of HCN2 in a dose-related manner. Virus-mediated knockdown of HCN2 in the CA1 neurons of Igsf9b−/− mice normalized 
CA1 neuron excitability and stress susceptibility. In addition, overexpression of HCN2 in the CA1 neurons of WT mice 
phenocopied enhanced stress susceptibility and reduced CA1 neuron excitability of Igsf9b−/− mice. Collectively, these results 
suggest that Igsf9b regulates stress responses and stress susceptibility through the modulation of neuronal excitability and 
HCN2 expression in the hippocampal CA1 neurons. 
 
Keywords : Igsf9b, Hippocampus, Excitability, Stress susceptibility, Depression 
 
 

 

[A-10]  A sutureless cuff electrode device for neural signal recording from 
guinea pig’s sciatic nerve 
 
Jonghee Eun1, Namsun Chou1 

 

1 Emotion, Cognition and Behavior Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
 
Neural interfaces with embedded electrical functions, such as cuff electrodes, are essential for monitoring and neuromodulation 
of peripheral nerves. However, applying conventional cuff electrodes to nerves entails several challenges because nerve 
dimensions vary greatly depending on the subject and location, and implantation procedures, such as suturing, requiring skilled 
professionals. Here, we introduce sutureless and self-grasping cuff electrodes that can be implanted conveniently through fluid 
injection so that secure contact between the electrodes and the nerve is achieved. The bending diameter of the self-grasping 
cuff electrodes can be controlled by the amount of injected fluid, which is an easy way to implant the electrodes on various-
sized nerves. In vivo results demonstrated the ability of the developed device to act as a promising neural interface for recording 
and selective stimulation of nerves. Moreover, compared to the conventional suturing method, minimal damage induced by 
the developed self-grasping cuff electrodes was confirmed through the detection of blood flow on the nerve surface after device 
implantation. 
 
Keywords : Cuff electrode, Sutureless, Self-grasping, Peripheral nerves 
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[A-11]  A fluorescence neural probe for cell-type-specific 
electrophysiology 
 
Doohyeong Jang1, Namsun Chou1 

 

1 Emotion, Cognition and Behavior Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
 
The investigation of the cell-type-specific neural activity in neural circuits is important for the understanding of the mechanism 
behind brain functions. To date, optical devices, combined with cell-type-specific protein expression of fluorescence indicator, 
allowed monitoring cell-type-specific activities. However, the temporal resolution of fluorescence monitoring was 
significantly low. Herein, we present a multimodal fluorescence neural probe that enables cell-type-specific electrophysiology 
in the neural circuit with a high spatiotemporal resolution. To conduct the cell-type-specific electrophysiology, a photodiode 
and an electrode-array pair were monolithically integrated on tip of a minimal-form-factor silicon probe. We successfully 
conduct cell-type-specific electrophysiology by performing cell-type identification of neurons under investigation with the 
fluorescence signals and monitoring the electrical activities of the identified neurons in the in vivo neural circuit. We believe 
the proposed device would enable the in-depth study of neural circuits, especially those consisting of neurons of various cell 
types participating in a number of different roles 
 
Keywords : Fluorescence neural probe, Electrophysiology, Cell-type identification, Neural circuit 
 
 
 
[A-12]  Meta-analysis of whole-exome sequencing data reveals the 
mutational spectrum of Autism 
 
Jin Ju Park1, Taekwon Son2 
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Autism spectrum disorder (ASD) is a complex neurodegenerative disorder. ASD is a neurodevelopmental disease distinguished 
by a strong genetic component and a major social influence. Both environmental and genetic factors can influence the 
development of ASD. In a recent study, meta-analysis of ASD GWAS (genome-wide association studies) revealed the 
association of several SNPs that were enriched in additional sets of independent samples. Although multiple susceptibility loci 
have been found by genome-wide association studies, the genes and causal variations underlying these correlations are still 
mostly unknown. Understanding mechanistic insight and identifying biological pathways that may be therapeutically 
addressed need the identification of these. In order to identify the genes responsible for ASD, we collected and integrated 
various ASD-related data from biological databases, then used bioinformatic and statistical tools to assess it. Here, we present 
a meta-analysis of several datasets employing whole-exome sequencing reprocessed through a standardized bioinformatic 
pipeline for variant calling. These findings emphasize the significance of considering psychological and social aspects in gene 
discovery for ASD. Our results suggest that rare mutations in these genes may influence the risk of ASD. Additionally, results 
from our datasets show widespread evidence of uncommon mutation enrichment in genes inside ASD-associated regions. 
Comprehensive cataloguing of the mutational spectra through analyses of our data in combination with other databases is 
leading to increasing insights into the biology of ASD. 
 
Keywords : Meta-analysis, ASD, Bioinformatics, Genetic variance 
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[A-13]  Modulation of synaptic plasticity and social decision via serotonin 
receptor 4 activity in the lateral habenula during acute social isolation 
 
Miseon Kang1, Sukwoon Song1, Beomsue Kim2, Boyoung Lee4, Hye-Yeon Kang4, Joo-Min Park4, Sehyun Chae3, Jeongyeon 
Kim1 
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The lateral habenula (LHb) is an essential hub brain region that modulates monoamine systems, such as dopamine and 
serotonin systems. LHb hyperactivity has implications for psychiatric disorders, such as depression, anxiety, and schizophrenia, 
which are commonly associated with social dysfunction. However, the role of the LHb in social behavior remains unclear. 
Here we investigated how acute social isolation influences subsequent social behavior such as social preference by mediating 
synaptic, molecular changes in lateral habenula using behavioral, electrophysiological, immunohistochemical, and molecular 
analyses such as qRT-PCR, ELISA, bulk-RNAseq. We found that acute social isolation affects synaptic function in LHb and 
social behavior. After acute social isolation, long-term depression (LTD) in the LHb is impaired and rescued by activating the 
5-HT4 receptor (5-HT4R). Moreover, htr4 expression in the LHb was upregulated following acute social isolation. Finally, 
acute social isolation enhanced the social preference for familiar mice, such as housing-mates, over stranger conspecifics. 
Consistent with the electrophysiological findings, pharmacological 5-HT4R activation in the LHb restored innate social 
preference. In conclusion, acute social isolation influences social decisions via 5-HT4R-dependent synaptic modifications in 
the LHb. 
 
Keywords : Serotonin receptor, Social stress, Lateral habenula, Synaptic plasticity 
 
 
 
[B-01]  Regulation of cognitive flexibility by Drd2 expressing mossy cells 
in the hippocampus 
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2 Brain engineering convergence research center, Daegu Gyeongbuk Institute of Science & Technology, Daegu, 42988, 
Republic of Korea 
 
Cognitive flexibility is the ability to adjust one’s behavior in response to changing situational demands with overcoming old 
beliefs and habits. Despite the wide implication of dopamine in behavioral flexibility, the role of hippocampal dopamine 
system with respect to memory flexibility in the hippocampus remains unclear. Among multiple subtypes of dopamine 
receptors, Gi-coupled Drd2 is highly enriched in the hilar neurons of the dentate gyrus throughout the longitudinal axis of the 
hippocampus. Here, we examined the potential role of these Drd2-expressing neurons on memory flexibility using the active 
place avoidance (APA) paradigm. We found that hM4Di-dependent control of drd2-expressing neurons does not influence the 
initial place learning ability to avoid an electric shock zone in the rotating arena. In contrast, the reversal learning ability, tested 
with the shock zone switched to the opposite side, is enhanced by hM4Di-dependent control of drd2-expression neurons in the 
dentate hilus. We found that drd2 gene silencing in the dentate hilus results in hyper-excitation of mossy cells followed by 
indirect suppression of the dentate gyrus granule cells at the start point of reversal learning, suggesting drd2-dependent 
inhibition of MCs in response to dopaminergic input. Consistently, hM4Di-dependent control of MCs using calcrl-cre mice 
significantly augmented the reversal learning with enhanced memory extinction of the previous shock zone. Collectively, our 
study identified a profound role of drd2-expressing MCs in the memory flexibility of hippocampus-dependent memory. Our 
study will contribute to a better understanding of the neural substrates underlying dopaminergic control of cognitive flexibility 
and eventually to the advanced therapeutics for the cognitive rigidity associated with dopamine dysfunction. 
 
Keywords : Cognitive flexibility, Mossy cells, Dopamine D2 receptor (Drd2), Active place avoidance 
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[B-02]  Drd1 regulation in the claustrum, and its implication in stress 
susceptibility. 
 
Jun-Seop Lee1, Chang-Hoon Shin1, Yong-Seok Oh1 

 

1 Department of brain sciences, Daegu Gyeongbuk Institute of Science & Technology(DGIST), Daegu, 42988, Republic of 
Korea 
 
Acute stress is linked to an increase in incentive salience and active coping, but severe, chronic stress abolishes these behaviors 
and leads to helplessness behaviors. Mesolimbic dopaminergic pathway is crucial for active coping with stress, and its 
dysregulation has been associated in behavioral despairs. However, the neurobiological determinants underlying the stress 
susceptibility remains unclear. Here, we examined potential implication of dopaminergic system in the behavioral onset of the 
learned helplessness (LH), with particular focus on any changes of Dopamine d1 receptor (Drd1) expression in the mouse 
brain. After repeated exposure of inescapable foot shocks and the following active avoidance test in the learned helplessness 
paradigm, we conducted histological mapping of Drd1 promoter-driven eGFP reporter signals throughout the whole brain. 
Among multiple brain regions, we found that Drd1 reduction of the claustrum (CLA) is the most strongly correlated with stress 
susceptibility. Drd1 is highly enriched in CLA glutamatergic neurons and their neuronal activities turns out much lower in the 
susceptible group than in the resilient or naïve mice, as measured with c-fos neuronal activation marker. Interestingly, hM4Di 
inhibition of Drd1-expressing CLA neurons elicited stress susceptibility in the LH model, which is reproduced by gene 
silencing of silencing of the Drd1 in CLA. Collectively, Drd1 expression in the CLA glutamatergic neurons thus 
unidirectionally control stress-induced behavioral despairs, which provides a novel strategy to cope with stress susceptibility. 
 
Keywords : Dopamine receptor 1, Claustrum, Stress susceptibility 
 
 
 
[B-03]  Astrocytes in the lateral septum respond to aversive cues and 
modulate stress- and fear-related behaviors. 
 
Kain Seo1,2, Sanghyun Won1,2, Yeonju Sin1, Seo Young Yang1, Jae Seung Lee1, Hyosang Lee1,2,3 

 

1 Department of brain sciences, Daegu Gyeongbuk Institute of Science & Technology(DGIST), Daegu, 42988, Republic of 
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2 Convergence Research Advanced Center for Olfaction, DGIST, Daegu, 42988, Republic of Korea 
3 Korea Brain Research Institute(KBRI), DGIST, Daegu, 41062, Republic of Korea 
 
To survive in nature, detecting aversive information and generating appropriate responses is essential for animals. The lateral 
septum (LS), a brain region that connects the hippocampus with various subcortical regions, is one of the critical mediators 
of stress- and fear-elicited behaviors. The neuronal populations mediating those behaviors have been extensively studied. 
Astrocytes, the largest glial cell population in the brain, not only provide trophic support for neurons, but also sense 
neurotransmission and modulate neuronal excitability and synaptic plasticity. Moreover, emerging evidence shows that 
astrocytes are highly heterogeneous across different brain regions and even within the same region. However, the roles of 
astrocytes in the LS in responses to stress and fear remain unknown. Here, using in vivo calcium recording and techniques 
for modulating astrocytic calcium signaling, we found that astrocytes in the LS play a role in stress- and fear-evoked 
neuronal and behavioral responses, providing a potential therapeutic target for treatment of stress- and anxiety-related 
psychiatric disorders. 
 
Keywords : Lateral septum, Astrocyte, Stress, Fear, Astrocyte-neuron interaction. 
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[B-04]  Differences of Stress Effects Observed in Intrinsic Brain Network 
Connectivity of Cannabis Users 
 
Hye Bin Yoo1, Jae Sung Lee1, Francesca M. Filbey2 
 

1 Medical Research Center, Seoul National University, Republic of Korea 
2 Center for BrainHealth, School of Behavioral and Brain Sciences, University of Texas at Dallas, USA 

 
Current and early life stress are known to influence the onset and continued use of cannabis. However, the neural mechanisms 
by which stress is associated with cannabis use are not well understood. This study tested the hypothesis that current and early 
life stress modulate intrinsic brain networks differentially between cannabis users and age-matched controls. We collected 
diffusion tensor imaging and resting-state fMRI to measure white matter integrity and functional connectivity in 98 long-term 
adult chronic cannabis users (CAN) and 95 non-using adult controls (CON). Outcome measures included fractional anisotropy 
in 48 regions defined by Johns Hopkins University white matter atlas and functional connectivity within and between the 
default mode, central executive and salience networks. Statistical analyses were performed using general linear model focusing 
on the effect of group-specific current and early life stress, and the interaction between current and early life stress. The results 
showed a significant differential effect of current stress where current stress shows a negative bivariate correlation with 
functional connectivity within the salience network (SN) in CAN, and a positive in CON. In CAN, this functional connectivity 
within the SN was negatively correlated with delta-9-tetrahydrocannabinol metabolite level. There was no effect of early life 
stress on white matter integrity or functional connectivity when accounting for current stress. These findings suggest that 
cannabis use relates to altered modulation of current stress on the SN, an important circuit for reward and motivation. 
 
Keywords : Cannabis dependence, Chronic stress, White matter integrity, Functional connectivity, Salience network  
 

 

 

[B-05]  Global validation of AI-powered BTXBrain-Amyloid software for 
amyloid PET quantification 
 
Daewoon Kim1,2, Seung Kwan Kang1,2, Seong A Shin1, Hongyoon Choi2, Jae Sung Lee1,2 
 

1 Brightonix Imaging Inc., Seoul, Republic of Kore  
2 Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Republic of Korea 
 
Brain disease research requires statistical analysis of brain images quantifed accurately by amlyoid PET images. For the 
accurate quantification, Brightonix Imaging’s BTXBrain-Amyloid Software utilizes AI-powered spatial normalization (SN) 
of PET images. This approach does not require simultaneously obtained MRI or CT image of the same patient. This study 
evaluated the accuracy of the BTXBrain-Amyloid for three different amyloid PET radiotracers. So, the results were compared 
to the quantification of MRI parcellation-based method using FreeSurfer, which is more accurate than SN-based method but 
requires significantly longer computation time and simultaneous obtained MRI or CT image. The deep neural network model 
of BTXBrain-Amyloid was trained using 904 multicenter amyloid PET images (18F-Flutemetamol or 18F-Florbetaben). And 
the other 148 PET images were used to evaluate the accuracy of SN and SUVR quantification auccuracy relative to FreeSurfer-
based estimation. These images contain corresponding 3D MRIs of AD, MCI, and cognitive normal subjects. Additionally 
external validation was performed independently using data set from the Global Alzheimer’s Association Interactive Network 
(51 18F-Flutemetamol, 55 18F-Florbetaben, and 42 18F-Florbetapir). Also, we spatially normalized PET images using SPM12 
program to compare the SUVR values obtained using FreeSurfer in individual brain space. Regional SUVR values were 
calculated with the reference region of cerebellar gray matter and the atlas of AAL3. The quantification results correlated more 
strongly with the FreeSurfer estimates than SPM SN using MRI did. For example, the slope, y-intercept and R2 value between 
SPM and FreeSurfer for global cortex were 0.853, 0.173 and 0.957, respectively. On the other hand, those for BTXBrain-
Amyloid were 1.008, 0.003 and 0.987.  The external validation study also demonstrated the better performance of BTXBrain-
Amyloid’s SN without MR images than SPM with MRI. In most brain regions, it outperformed the SPM SN in terms of the 
linear regression parameters. In this study, we evaluated BTXBrain-Amyloid allowing quantitative analysis of amyloid brain 
PET images without structural MRI. BTXBrain-Amyloid showed strong correlation with MRI-parcellation-based amyloid 
PET quantification using FreeSurfer in quantification results. Therefore, BTXBrain-Amyloid potentially be used for 
investigating Alzheimer’s disease and related brain disorders using amyloid PET scans. 
 
Keywords : Spatial normalization, PET, Amyloid, quantification, FreeSurfer, SPM12, 18F-Flutemetamol, 18F-Florbetaben, 
18F-Florbetapir, Alzheimer’s disease 
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[B-06]  PET Performance Evaluation of SimPET-L and SimPET-XL: 
MRI-compatible Small Animal PET Systems with Rat Body Imaging 
Capability 

 
Minjee Seo1,2, Guen Bae Ko3, Kyeong Yun Kim3, Jeong-Whan Son3, Jung Woo Byun2, Yun-Sang Lee2, Kyeong Min Kim4, 
Jang Woo Park4, Kipom Kim5, Taekwan Lee5, Jae Sung Lee1,2,5 
 

1 Department of Biomedical Sciences, Seoul National University College of Medicine, Seoul 03080, Republic of Korea 
2 Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul 03080, Republic of Korea,  
3 Brightonix Imaging Inc., Seoul 04782, Republic of Korea  
4 Korea Institute of Radiological and Medical Sciences, Seoul 01812, Republic of Korea,  
5 Korea Brain Research Institute, Daegu 41062, Republic of Korea 
 
Small animal imaging is useful for studying the biodistribution of newly developed (radio)pharmaceuticals and important for 
preclinical research. PET is a powerful biomedical imaging modality that provides functional and molecular information. The 
SimPET series is a small animal dedicated PET solution based on silicon photomultiplier (SiPM), which can be combined 
with MRI systems for concurrent in-vivo evaluation of structural and metabolic processes. Both SimPET-L and SimPET-XL 
feature a larger transverse field-of-view (FOV) than their previous version (SimPETTM and SimPET-X), with sufficient space 
to scan rats as well as mice. In this study, we report the first results of a comparative performance evaluation of SimPET-L 
and SimPET-XL systems. Furthermore, we conducted rat body imaging studies with SimPET-XL to demonstrate the benefit 
of the increased axial and transaxial field-of-view. The SimPET-L and SimPET-XL consist of 40 and 80 detector blocks (2 
and 4 block rings), respectively. The inner diameter of both systems is 76 mm. In each detector block, 20 × 9 array of LSO 
crystals (1.2 × 1.2 × 10 mm3) is coupled with two 4 × 4 SiPM arrays (S14161-3050HS-04; HPK). The system performance 
was evaluated according to the NEMA NU4-2008 standard. Also, Rat imaging studies such as 18F-NaF and 18F-FDG PET 
scans were performed using SimPET-XL. The radial resolution of the SimPET-L and SimPET-XL at the axial center was 0.85 
mm and 0.82 mm when 3D OSEM (12 subsets and 3 iterations) was applied. The peak sensitivity of the SimPET-L and 
SimPET-XL was 4.44% and 7.25% for the energy window of 250-750 keV. The peak noise equivalent count rate (NECR) 
with the energy window of 250-750 keV was 249 kcps at 44.9 MBq (SimPET-L) and 349 kcps at 31.3 MBq (SimPET-XL). 
In SimPET-L, the uniformity was 4.44%, and the spill-over ratio in the air- and water-filled chambers were 13.0% and 13.1%, 
respectively. In SimPET-XL, the uniformity was 3.89%, and the spill-over ratio in the air- and water-filled chambers were 
12.5% and 17.6%. The SimPET-XL provided high-quality rat images. The SimPET-L and SimPET-XL show decent 
performance compared with the other SimPET series. In addition, their large transaxial FOV and the long axial FOV provide 
imaging capability for rats with high image quality. 
 
Keywords : PET/MRI, Molecular Imaging, NEMA Performance, Instrumentation 
 
 
 

[B-07]  Manganese-enhanced MRS study of Observational Fear learning 
 
Sangyeol Lee 1 , Jongwook Lee 2, Yongmin Chang 1,3 , Taekwan Lee 4 
 

1 Department of Medical & Biological Engineering, Kyungpook National University 
2 Daegu-Gyeongbuk Medical Innovation Foundation (K-MEDI hub) 
3 Department of Molecular Medicine, School of Medicine, Kyungpook National University 
4 Korea Brain Research Institute, Republic of Korea 
 
Empathy is the ability to internalize other people's emotive and cognitive thought states. It has been reported that mice, like 
humans, show empathy towards other mice. In Rodent observational fear learning task, observer mice in a transparent box 
watched other mice receiving repetitive foot shocks. This is a type of situation-dependent fear conditioning by observing 
certain others receiving foot shocks, this triggers the workings of emotional empathy. Manganese-enhanced MRI (MEMRI) 
technique was utilized to investigate brain regions to process fear information. Not only fear conditioning mice but also 
observer mice showed the highest brain activation in the amygdala, a critical brain area for fear learning. And our results 
show differences in brain activation in various brain regions among control, fear, and observer mouse groups. Our results 
suggest mice form empathetic fear by observation and show brain activations and circuit in fear processing areas. 
 
Keywords : Observational learning, fear conditioning, manganese MRI 
 
 



 

 

Posters 

IBI Daegu Conference 2022  

38       

 

 
[B-08]  A multiplexed, high-quality, ultra-fast organ-scale 
immunostaining method 
 
Wonjin Cho1, Sehun Kim1, Thananya Charoenpattarawut1, Young-Gyun Park1,2,3 

 

1 Department of Bio and Brain Engineering, KAIST, Daejeon, 34141, Republic of Korea 
2 Brain and Cognitive Engineering Program, KAIST, Daejeon, 34141, Republic of Korea 
3 KAIST institute for Health Science and Technology (KIHST), KAIST, Daejeon, 34141, Republic of Korea 
 
Proteins are major functioning molecules of biological systems. Visualizing proteins in the context of the intact organs help 
profile cells and their interaction network, and has been facilitated by the recent development of the tissue clearing and ultra-
fast whole-mount immunostaining techniques such as eFLASH. However, whole-mount immunostaining suffers signal loss 
during clearing and 3D imaging process that are necessary for organ-scale visualization. Here, we present a novel organ-scale 
immunostaining method that allows multiplexed organ-scale visualization of diverse protein expression with improved signal 
quality. Using this method, we could profile individual mouse brain hemispheres with multiple (>5) cell type marker proteins, 
which enabled novel biological findings. We foresee that our multiplexed organ-scale immunostaining technique will enable 
high-quality, multiplexed profiling of protein targets in diverse organs. 
 
Keywords : Whole-mount immunostaining, Tissue clearing, Multiplexing 
 
 
 
 

[B-09]  Differential topological organization of emotion dimensions 
 
Yoonsang Lee1, Yeji Seo1, Dongha Lee1 

 

1 Korea Brain Research Institute, Daegu 41062, Republic of Korea 
 
Emotion recognition is a crucial function to maintain the social life. While emotion is thought to be represented with valence 
and arousal dimensions on a bipolar space, it has not been studied yet if differences in behavioral representation for each 
dimension are reflected on neural representation of emotion. We devised a behavioral paradigm where emotional faces are 
categorized into geometric spaces along valence, arousal, and valence and arousal dimension and compared such 
representations to neural representation of the faces acquired by functional magnetic resonance imaging (fMRI). As a result, 
behavioral representation of emotion on valence dimension is significantly correlated mainly with the neural representations 
in the orbitofrontal areas, the inferior parietal lobule, the middle temporal gyrus, motor areas, and the lateral occipital cortex; 
and arousal dimension with the orbitofrontal areas, the anterior insula, the cingulate cortices, the middle temporal gyrus, and 
the premotor cortex. Although valence and arousal dimension shared similar neural representation of emotion with valence 
dimension and arousal dimension respectively, some areas such as the insula, lateral occipital cortex and part of frontal areas 
were excluded. We report that two dimensions of emotion categorization is represented by topologically different distribution 
on the brain. 
 
Keywords : fMRI, emotion, valence, arousal, emotional dimension 
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[B-10]  Associations between Parenting Stress and Thalamic Structures in 
Developing Brain 
 
Yong Jeon Cheong1, Seonkyoung Lee1, Jinyoung Yu1, Ji Hyeong Ro1, Minyoung Jung1 

 

1 Cognitive Science Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
 
Child-caregiver interactions play an important role in child development, but little is known about how parenting stress affects 
the brain development of children. In this study, we explored associations of parenting stress with white matter structural 
connectivity and with volume of thalamic subfields in typically developing children (Female = 24, Male = 23; mean age = 
8.96 years old; age range: 7–12). Children underwent diffusion tensor imaging (DTI) and T1 magnetic resonance imaging 
(MRI) scanning while their primary caregivers assessed their stress. Using the Parenting Stress Index (PSI), we assessed 
parenting stress derived from child characteristics, parent characteristics, and life domain. We found negative associations 
between parenting stress due to child characteristics and mean fractional anisotropy values of the bilateral anterior thalamic 
radiations (ATRs), white matter structure connecting thalamus to the prefrontal cortex. Parenting stress reflecting child-related 
features was also negatively associated with the volume of right reuniens nuclei (MV-re), located in the medial ventral 
thalamus. Functionally, MV-re mediates interaction between the hippocampus and the prefrontal cortex. A reduced integrity 
in bilateral ATRs and smaller MV-re volume in association with parenting stress suggest inefficient exchange of information 
in thalamocortical loops of children’s brain. Our finding implies an important role of child-caregiver interactions in developing 
brain, particularly thalamic structures. 
 
Keywords : Parenting Stress Index, Anterior Thalamic Radiation, Reuniens Nuclei, Diffusion Tensor Imaging, 

 

 

 

[B-11]  Differential effects of emotion and reward on visuospatial working 
memory 
 
Seonkyoung Lee1, Yong Jeon Cheng1, Taekwan Lee1, Minyoung Jung1, Yoonhyung Lee2 

 

1 Korea Brain Research Institute, Republic of Korea 
2 Department of Psychology, Yeungnam University, Republic of Korea 
 
Both emotion and reward are primary modulators of human working memory. However, it is still unclear how emotion and 
reward interact to affect working memory. Here, using N-back task, this study investigated how negative emotion interacts 
reward, in for spatial working memory domain and visual one independently. For spatial working memory (Female = 23, Male 
= 14; mean age = 21 years old, age range), we found that negative emotion (RT = 786ms, accuracy = 83.3%) showed lower 
performance compared to neutral emotion (RT = 681ms, accuracy = 88.9%) without monetary rewards. In contrast, we did not 
find significant differences between negative (RT = 550ms, accuracy = 90.5%) and neutral emotion (RT = 548ms, accuracy = 
91.7%) with rewards. In other words, the influence of negative emotion on spatial working memory performance was reduced 
with rewards compared to no-reward condition. For visual working memory(Female = 18, Male = 17; mean age = 21.25 years 
old), however, there was no interaction between them in both the no-reward (negative: RT = 715ms, ACC = 84.2%, neutral: 
RT = 707ms, ACC = 85.8%) and reward condition (negative: RT = 595ms, ACC = 87.2%, neutral: RT = 555ms, ACC = 
89.1%). These results suggest that negative emotion affects not visual but spatial working memory. This may be due to shared 
resources between the emotion and spatial working memory. Interestingly, we showed the reward may offset interference by 
negative emotion during the spatial working memory process. Our findings highlight the importance of the association between 
emotion and reward on human working memory system. 
 
Keywords : Working memory, Emotion, Reward,  
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[B-12]  Structural characterization of Human iPSC-derived cerebral 
organoid using different electron microscopy techniques 
 
Yurim Park1,2, Seulgi Noh1,3, Bumsue Kim1, Ji Young Mun1 

 

1 Neural Circuit research Group, Korea Brain Research Institute, Republic of Korea  
2 Department of medical school, Kyungpook University, Republic of Korea 
3 Department of Brain Sciences, DGIST, Republic of Korea 
 
The human brain development has many aspects that are difficult to study with the conventional cell culture method because 
of the diversity and complexity of neuron and glia. Human brain organoids can be used to study brain development because 
they have abilities for self-organization. In particular, brain organoid through advanced 3D culture techniques has been 
reported as essential tool for evaluating human brain development and developmental disorders. In this study, human iPSC-
derived cerebral organoids were generated and analyzed for six months. Confocal microscopy using specific antibodies to 
identify neural stem cells, radial glial progenitor cells, intermediate progenitors, immature neurons, mature neurons, and glial 
cells was used to analyze each developmental stage. Different electron microscopy including transmission EM and Scanning 
EM was used for study the ultrastructure of neuron, glial cells, and their interactions. Synapses and synaptic vesicles were 
observed at three-month organoid. Furthermore, in order to study the details of the glia cells depending on development, the 
ultrastructure of the immature and mature glial cells was analyzed using Immuno-EM with specific antibodies. These results 
will be used for study on the structural differences in brain organoids with neurodevelopmental disorders (NDs). 
 
Keywords : human iPSC, Cerebral organoid, Neurodevelopmental disorder, Confocal, T(S)EM 

 

 

 

[B-13]  Iterative algorithm for extracting neural signals of the target 
neurons from noisy calcium imaging data 
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2 Department of Neurology, University of California, San Francisco (UCSF), San Francisco, California, 94143, United States 
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Neuroscientists utilize calcium imaging which is a standard neuroimaging technique to selectively observe target neural 
activity. In calcium imaging, the calcium signals of each neuron provide key information for the investigation of neural circuits. 
For robust extraction of the true calcium signals of target neurons, estimating the true calcium signal even in severe noise is 
essential. However, current neural signal extraction methods for calcium imaging data exhibit a relatively low signal extraction 
performance from neurons with a low signal-to-noise power ratio (SNR). This is problematic because a low SNR is 
unavoidable in many biological experiments. Therefore, we propose an iterative correlation-based region of interest (ROI) 
detection (ICoRD) method that robustly extracts the calcium signal of the target neuron from a calcium imaging series with 
severe noise. ICoRD extracts calcium signals closer to the ground-truth calcium signal than the conventional method from 
simulated calcium imaging data in all low SNR ranges. Additionally, this study confirmed that ICoRD robustly extracts 
activation signals against noise, even within in vivo environments. ICoRD showed reliable detection from neurons with a low 
SNR and sparse activation, which were not detected by conventional methods. ICoRD will facilitate our understanding of 
neural circuit activity by providing reliable calcium signal extraction in noisy images. 
 
Keywords : Signal-to-noise power ratio, Iterative algorithm, Calcium imaging, Denoising 
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[B-14]  Inaccurate representation of the visual stimuli of the posterior 
parietal cortex are associated with erroneous decision making 
 
Sungwon Bae1, Jiho Park2, Ji-Woong Choi1,Jong-Cheol Rah1, Joon Ho Choi1 

 

1 Neurophysiology laboratory, Sensory and motor neuroscience group, Korea Brain Research Institute, Daegu 41068, 
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2 Department of Electrical Engineering & Computer Science, Daegu Gyeongbuk Institute of Science and Technology, 
Daegu, 42988, Korea 
 
Correct and timely decision-making in a highly complex and dynamic environment is a significant challenge for the brain and 
inaccurate decisions are made with a certain frequency. An increasing number of studies have suggested that the activities in 
the posterior parietal cortex (PPC) represent the accumulation of evidence during perceptual decision-making. Thus, we 
hypothesized that (1) inaccurate representation of the visual stimuli or (2) decay of the correct representation of the accurate 
visual stimuli would be observed in the erroneous decision-making. To test this hypothesis, we measured neuronal activities 
of the PPC with in vivo two-photon Ca2+ imaging while head-restrained mice performed a visual stimuli-based delayed two-
alternative decision-making task. Although neurons in the PPC showed a wide variety of patterns, approximately 19.4% of the 
PPC neurons showed a selective increase in firing frequency in an epoch-selective manner. In addition, 13.9% of the neurons 
showed a sensory stimuli-dependence, while 12.4% of the PPC neurons demonstrated choice-dependent firing patterns. 
Furthermore, to corroborate our hypothesis, we found that the activities of a considerable number of neurons were associated 
with the opposite direction in error trials. The opposite-directional activities were observed in both sensory- (6.9%) and choice-
related (6.2%) neurons in the PPC. Our results so far suggest that the activity of the PPC neurons represents the directions of 
sensory stimulus and motor plan, and mis-assigned activities can lead to erroneous decision-making. Currently, we are 
examining the population encoding of the PPC neurons accounts for the choice in correct and erroneous decision-making. 
 
Keywords : posterior parietal cortex, decision making, error, Calcium imaging analysis 
 
 
 
[B-15]  Modeling ADLD using patient-derived iPSCs and LMNB1 
overexpressing mouse model 
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Microenvironments surrounding cells, including physical properties, maintain and regulate cellular behaviors. Among them, 
mechanical stimuli, the stiffness of the niche, can directly regulate cell fates through mechanotransduction during 
developmental stage. Lamins are not only key components of the nuclear lamina, but also act as mechano-sensor that senses 
forces from outside to respond to environmental changes. Unlike A-type lamins, B-type lamins are present in all cell types 
including stem cells and required for brain development. Interestingly, LaminB1 (LB1) overexpression in migrating neurons 
showed neuronal migration delay in developing mouse models, and stiffness was increased in those migrating neurons, 
suggesting that increased LB1 level may affect at the level of brain development.  Predictably, not only developing mouse 
brains, but also human brains express LB1. Autosomal-dominant leukodystrophy (ADLD) is a progressive and rare genetic 
neurodegenerative disease resulted from overexpression of LB1 due to LMNB1 gene duplication or deletion of upstream of 
the gene. Demyelination is reported to be one of the most significant features of ADLD, however, cell type or cellular 
mechanisms, which is responsible for ADLD, are still ambiguous. To address this issue, we established induced pluripotent 
stem cells (iPSC ) using ADLD patient-derived human dermal fibroblast (HDF). Compared to control group, neuron and 
astrocyte differentiated from ADLD iPSCs showed the increased level of LB1. 
 
Keywords : LaminB1, Autosomal-dominant leukodystrophy (ADLD), patient-derived iPSC, neural differentiation, astrocyte 
differentiation 
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[B-16]  Investigation of regulatory mechanism of neural and astrocyte 
differentiation from neural stem cells promoted by cyclin-dependent kinase 
inhibitors with stage dependent manner 
 
Wonyoung Lee1, Yoichi Kosodo1 

 

1 Developmental disorders & rare disease Research Group, Korea Brain Research Institute, Daegu 41062, Republic of Korea 
 
In general, the role of cell cycle regulator is crucial to maintain balance between proliferation and differentiation, but the 
mechanism of neural and astrocyte differentiation from neural stem cells (NSCs) correlated with cyclin-dependent kinase 
inhibitor (CDKI) is still unclear. To disclose the differentiation pathway controlled by CDKIs, which controls CDK4/6 during 
G1 phase in the developing cortex, we observed the expression patterns of astrocyte-specific marker, Aldh1l1, and endogenous 
CDKIs, p18 and p27, in various embryonic stages of Aldh1l1-EGFP reporter mouse. We found that EGFP in the ventricular 
zone was gradually increased from E15.5. Notably, expression level of CDKIs was accompanied in the same manner. Next, 
we introduced CDKIs to embryonic mouse brain by in utero electroporation, and performed immunohistochemistry with neural 
and astrocyte markers. We recognized that the CDKIs can regulate the generation of astrocyte in both in vitro and in vivo. 
Importantly, CDKI-overexpressed cells tended to differentiate into astrocyte rather than neuron depending on the stages of 
CDKI introduction. Indeed, CDKI-overexpressed cells showed morphological characteristics of astrocyte. We also found 
stage-dependent difference of gene expressions by performing RNA sequencing after inducing p18-overexpression in mouse 
brain using conditional knock-in mouse model. Functional analysis of specifically upregulated genes via p18-overexpression 
suggest us novel mechanisms of neural and astrocyte differentiation in the developing cortex. Taken together, we concluded 
that CDKIs are involved in neural and astrocyte differentiation pathway with stage dependent manner. 
 
Keywords : Neural stem cells, CDKI, Differentiation, Neuron, Astrocyte 

 

 

 

[B-17]  Development of a microfluidic neural interface for drug delivery 
to the brain 
 
YooNa Kang1 

 

1 Korea Institute of Machinery & Materials (KIMM), Daegu, Republic of Korea 
 
Implantable neural interfaces can record neural signals and electrically stimulate neurons. Several neural interfaces integrated 
with additional functions, such as optical stimulation and drug delivery, have been introduced recently. Among various neural 
electrodes, needle-type neural electrodes, for example, the Utah electrode arrays, have been widely used in non-human primate 
(NHP) and clinical studies. However, the drug delivery function for the needle-type neural electrodes has not been 
implemented yet because of their structural characteristics. We previously developed a neural interface based on a flexible 
penetrating microelectrode array (FPMA), which is a needle-type neural electrode array. Here, we propose a microfluidic 
flexible interconnection cable (µFIC), which is capable of delivering drugs to the FPMA, resulting in drugs delivered to the 
implant site. The neural signal recording was performed while delivering drugs to the brain in vivo experiments using the 
fabricated neural interface. The KCl-evoked excitation signals of neurons in the rat brain were recorded during the KCl solution 
delivery. Approximately 50% of the electrodes detected an elevation of the number of spikes and amplitude. 
 
Keywords : Drug delivery, Neural interface, Microfluidic flexible interconnection cable, Microfluidic channels 

 

 

 



 

 

43       

 MEMO 

IBI Daegu Conference 2022  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

44       

 MEMO 

IBI Daegu Conference 2022  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

45       

 MEMO 

IBI Daegu Conference 2022  

 




