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2.2. 7JHQE AF FIto] 2AT Y FA B A 2Ty AF5 A A
7}. Research & Carrer Progress Review
+ Part 13} 22 o] AW st7] At okg sby] A &
« Of8}7] 8H48 Research & Carrer Progress Review A4 — A|=w 4 mowl A|AHEl Lz
g NQE A Ui &E A|AF ofd

bl
o2

o

=
<)

Part 1. Progress Review: Research and Professional Training in the Past Semester

1. Brief overview of your research project and major accomplishments in the past semester
2. Publications:

3. Patents:

4. Honors/Awards (include fellowships with entire funding periods, grants written/applied
for/received, professional society presentation awards or travel awards, etc.):

5. National or other professional meetings attended (indicate meeting title, oral or poster
presentation):

6. Seminar Presentations (title, date, & place):

7. New areas of research or technical expertise acquired in the past semester:

8. Other professional activities not identified above:

Part 2. Plans for the Upcoming semester:

A. Research and other training plans (T = shAl ZHA)

1. Research project goals

2. Anticipated publications (indicate projected titles)

3. Anticipated meeting or workshop attendance:

4. Other professional training (course work, teaching activity etc)

B. Career Goals (63t7] o]A} A AFAd)

1. Current career goal(s):

2. What further research activity or other training is needed before it is appropriate to start a
job search?

3. When do you anticipate beginning a job search?

_22_



(202451H = 15}7] &} Ui& 9A])
Erepanmment of Global Medcal Saencs B2 o

Research & Career Progress Review

Norme [ Review Date 20240718
Departments: Global Medical Science & Physiology ~ Semester- 127
Advisor: Seung-Kuy Cha

1. Brief overview of your research project and major accomplishments in the past
semester (one-hall page should be sufficient).

For the last semester, | have wrapped up my current research project regarding
the impact of transient receptor potential cation channel canonical member 6
(TRPCE) on metabolism and adipose tissue. | have developed a solid ground and
gained extra knowledge regarding bicinformatics. Briefly, | am able of handling
raw reads data for bulk RNAseq as well as single cell RNA seq data including
data retrieval, QC, mapping, transformation, counts, differential analysis, and
then visualization in different type of plots (e.g. heat map, volcano plot, MA, MD,
elc). All of these | have applied in R language and some in linux based system.
Besides those, | have polished my skill in cloning by supervising different
clonings that some of my juniors needed. Above all of that, | have gained a
significant more knowledge of the project | am working on with a lot of readings.

2 Publications: None
3. Patents: None

4. Honors/Awards (include fellowships with entire funding penods, grants
written/applied for/received, professional society presentation awards or travel
awards, etc ) Future Talent Award in 2024 Spring Congress on Lipid and
Atherosclerosis of KSoLA. Title: TRPCE loss of function leading to adipogenesis
perturbation and metabolic disorder.

5. National or other professional meetings attended (indicate meeting title, oral or
poster presentation): 2024 Spring Congress on Lipid and Atherosclerosis of
KSolLA — Oral presentation

6. Seminar Presentations (title, date, & place). None
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Part 2. Plans for the Upcoming semester:

A. Research and other training plans:

1. Research project goals (brief paragraph):
My goal for the next semester is to finish up my PhD course and graduate. For my second
project, it is on hold to accelerate the first project and my graduation.

2. Anticipated publications (indicate projected titles): There are some publications that |
am going to have anticipation, however, the title is not fixed yet.

3. Anticipated meeting or workshop attendance: | am going to attend 2 conferences at
the end of this year, one is Korean physiology conference, the other one is Mitochondria
conference.

4. Other professional training (course work, teaching activity etc): | am supervising an
intemship student until spring (next year). | am studying for higher IELTS score {current
7.0, aims at 8.0).

—OVEF B BB S B o

B. Career Goals:

1. Current career goal(s):

1) Gain more professional skills and knowledge in academic field (postdoctoral works).

2) Gain more experience by working in other countries when | am ready.

2. What further research activity or other training is needed before it is appropriate to
start a job search?

Currently, | need to improve my communication skills (languages, | believe, science is
sharing and leaming which is impossible to be done with a poor speaking / writing skill).
Because | am still under PhD course, my project range is very limited, | want to paricipate
in maore fields of research and develop a wider range of knowledge hefore being able fo
work as an independent scientist.

3. When do you anticipate beginning a job search?
Please indicate if there are other issues that affect your job search (an intemational trainee
with an assured position in your home country): A job search will be considered after my
submission of thesis and publication of paper. | am currently having maore interest in
working abroad than in my home country.
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1. Program:

- Farewell to the current supervising advisor of the International Student Community,

Professor Seung-Kuy Cha, and welcome to the new supervising advisor, Professor Bo
Am Seo.

Farewell to the current President of the International Student Community, Tran Nhat Le,
and Vice President, Chaodeng Mo.

Election of the new President of the International Student Community, Chaodeng Mo, and
Vice President, Chau Cat Tuong.

Farewell to 11 students graduating this semester.

Gifts for 11 students graduating this semester.
- Dinner.

2. Message from international students
3. Election of International students comittee
- President: Chodeng Mo (Depts. Convergence Medicine and Global Medical Science)

- Vice president: Cat Tuong (Depts. Convergence Medicine and Global Medical Science)

STSIAR : 91 SAE9 A9 A% L AL Tt 2o SHaT

1) Message from international students

- Studying & working environment is very friendly

- The international student community is very supportive
2) Suggestions:

- Kitchen for the dormitory

- Fieldtrip or vacation together with more active team building activities
9y wEdArEE 17 F46ted 47 vrgych (A &9 20249 79 299)
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International Students Meeting 2024-1

No. Name Department Signature
1 ENT
2 Biochemistry A
3 Biochemistry (Z
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6 Biochemistry _yd!‘m
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11 Physiology /*‘;W
12 Physiology V"
13 Physiology @
14 ) Physiology e
15 Physiology Mgt s
16 Convergence Medicine 04
17 Arou thanh Convergence Medicine ol
18 Convergence Medicine
19 Convergence Medicine
20 Convergence Medicine Nuchoalond
21 Convergence Medicine i 7
22 Convergence Medicine )
23 Convergence Medicine
24 Convergence Medicine b T
25 Convergence Medicine
26 Convergence Medicine WYL~
27 Nursing Chingi
28 Nursing Gidesy)
29 Nursing (W

e
(=]
=

Medical Education

31 Medical Education AN

32 Health Policy s

33 St lay Health Policy @,‘7/ ;
34 Ghue Qeﬁemn\dfwc pals e 4307
35 ¥ L
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Humanin activates integrin aV-TGFRB axis and leads to glioblastoma
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progression
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ANMA L 2024. 4. SIRPSENS
Changes in the expression of satellite glial cell-specific markers during
AR A - -
postnatal development of rat sympathetic ganglia
ARA(REH) Brain Research H(=2) Ho]A] 1829:148809
Qoby

The sympathetic ganglia represent a final motor pathway that mediates homeostatic "fight
and flight" responses in the visceral organs. Satellite glial cells (SGCs) form a thin
envelope close to the neuronal cell body and synapses in the sympathetic ganglia. This
unique morphological feature suggests that neurons and SGCs form functional units for
regulation of sympathetic output. In the present study, we addressed whether
SGC-specific markers undergo age-dependent changes in the postnatal development of
rat sympathetic ganglia. We found that fatty acid-binding protein 7 (FABP7) is an early
SGC marker, whereas the S100B calcium-binding protein, inwardly rectifying potassium
channel, Kir4.1 and small conductance calcium-activated potassium channel, SK3 are late
SGC markers in the postnatal development of sympathetic ganglia. Unlike in sensory
ganglia, FABP7 + SGC was barely detectable in adult sympathetic ganglia. The expression
of connexin 43, a gap junction channel gradually increased with age, although it was
detected in both SGCs and neurons in sympathetic ganglia. Glutamine synthetase was
expressed in sensory, but not sympathetic SGCs. Unexpectedly, the sympathetic SGCs
expressed a water-selective channel, aquaporin 1 instead of aquaporin 4, a pan-glial
marker. However, aquaporin 1 was not detected in the SGCs encircling large neurons.
Nerve injury and inflammation induced the upregulation of glial fibrillary acidic protein,
suggesting that this protein is a hall marker of glial activation in the sympathetic
ganglia. In conclusion, our findings provide basic information on the in vivo profiles of
specific markers for identifying sympathetic SGCs at different stages of postnatal
development in both healthy and diseased states.
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International Journal of
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Molecular Sciences
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Mo

Previously, we reported that epidermal growth factor-like module-containing mucin-like
hormone receptor-like 1 (EMR1/ADGRE1) is abnormally expressed in colon cancer (CC)
and is a risk factor for lymph node metastasis (LNM) and poor recurrence-free survival
in patients with abundant tumor-associated macrophages (TAMs). However, the signaling
pathways associated with EMR1 expression in CC progression remain unclear. In this
study, we aimed to explore the role of EMR1 and its signaling interactions with
macrophages in CC progression. Spatial transcriptomics of pT3 microsatellite unstable CC
tissues revealed heightened Janus kinase (JAK)/signal transducer and activator of
transcription (STAT) signaling in EMR1-HL CC with LNM compared to EMR1-N CC without
LNM. Through in vitro coculture of CC cells with macrophages, EMR1 expression by CC
cells was found to be induced by TAMs, ultimately interacting with upregulated JAK/STAT
signaling, increasing cell proliferation, migration, and motility, and reducing apoptosis.
JAK2/STAT3 inhibition decreased the levels of EMRI1, JAK2, STAT1, and STAT3,
significantly impeded the proliferation, migration, and mobility of cells, and increased the
apoptosis of EMRI1+ CC cells compared to their EMR1KO counterparts. Overall,
TAMs-induced EMR1 upregulation in CC cells may promote LNM and CC progression via
JAK2/STAT1,3 signaling upregulation. This study provides further insights into the
molecular mechanisms involving macrophages and intracellular EMR1 expression in CC
progression, suggesting its clinical significance and offering potential interventions to
enhance patient outcomes.
u Shoecutin Semces o)

Article

Upregulation of EMR1 (ADGRE1) by Tumor-Associated
Macrophages Promotes Colon Cancer Progression by
Activating the JAK2/STAT1,3 Signaling Pathway in Tumor Cells
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Regulator of Lipid Metabolism NHR-49 Mediates Pathogen
Avoidance through Precise Control of Neuronal Activity

Saebom Kwon 123, Kyu-Sang Park 1.2.3,#(% and Kyoung-hye Yoon 2B

! Department of Physiology, Yonsei University Wonju College of Medicine, Wonju 26426, Republic of Korea;
sachbomS4Enavercom
Mitohormesis Research Center, Yonsei University Wonju College of Medicine, Wonju 26426, Republic of Korea
3 Department of Global Medical Science, Yonsei University Wonju College of Medicine,

Wanju 26426, Republic of Korea
*  Correspondence: gsang@yonsei.ackr (K.-5.R); kyounghyeyoon@yonsei.ac kr (K.-h.Y)

e

Abstract: Precise control of neuronal activity is crucial for the proper functioning of neurons. How
lipid homeastasis contributes to neuronal activity and how much of it is regulated by cells au-
tonomously is unclear. In this study, we discovered that absence of the lipid regulator nhir-48, a
functional ortholog of the peroxisome proliferator-activated receptor (PPAR) in Caenorfabditis elegans,
resulted in defective pathogen avoidance behavior against Pseudomonas aeruginosa (PA14). Functional
NHRE-49 was required in the neurons, and more specifically, in a set of oxygen-sensing body cavity
neurons, URX, AQR, and PQR. We found that lowering the neuronal activity of the body cavity
neurons improved avoidance in alir-49 mutants. Calcium imaging in URX neurons showed that
ihr-48 mutants displayed longer-lasting calcium transients in response to an O upshift, suggesting
that excess neuronal activity leads to avoidance defects. Cell-specific rescue of NHR-49 in the body
cavity neurons was sufficient to improve pathogen avoidance, as well as URX neuron calcium kinetics.
Supplementation with oleic acid also improved avoidance behavior and URX calcium kinetics, sug-
gesting that the defective calcium response in the neuron is due to lipid dysfunction. These findings

highlight the role of cell-autonomous lipid regulation in neuronal physiology and immune behavior.
check for )
updates

Citation: Kwon, 5. Park, K-5.; Yoon,
Eo-he Respulator of Liptd Metabolism

Keywords: Cacnorhabditis elegans; lipid metabolism; neuron; immune behavior; PPAR; Pseudomonas
Acruginesa
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ARTICLE OPEN [ ) Crock for upatos |
Humanin activates integrin aV-TGF axis and leads to

glioblastoma progression

Cuong P Ha'***, Tuyen N. M. Hua"?*2% u, T. A Vo™, Jiyeon Om’', Sangwon Han®, Seung-Kuy Cha(3>557,
=2,3587E 123876

Kyu-5ang Park (& and Yangsik Jeong (D

© The Author(s) 2024

The role of mitochondria peptides in the spreading of glicblastoma remains poorly understood. In this study, we investigated the
mechanism underlying intracranial glioblastoma progression. Our findings demonstrate that the mitochondria-derived peptide,
humanin, plays a significant role in enhancing glioblastoma progression through the intratumoral activation of the integrin alpha V
{ITGAV)-TGF beta (TGFB) signaling axis. In glioblastoma tissues, humanin showed a significant upregulation in the tumor area
compared to the corresponding normal region. Utilizing multiple in vitro pharmacological and genetic approaches, we observed
that humanin activates the ITGAV pathway, leading to cellular attachment and filopodia formation. This process aids the
subsequent migration and invasion of attached glioblastoma cells through intracellular TGFRR signaling activation. In addition, our
in vivo orthotopic glioblastoma model provides further support for the pro-tumoral function of humanin. We observed a comelation
between poor survival and aggressive invasiveness in the humanin-treated group, with noticeable tumor protrusions and induced
angiogenesis compared to the control. Intriguingly, the in vivo effect of humanin on glioblastoma was significantly reduced by the
treatment of TGFBR1 inhibitor: To strengthen these findings, public database analysis revealed a significant association between
genes in the [TGAV-TGFBR axis and poor prognosis in glichlastorna patients. These results collectively highlight humanin as a pro-
tumeoral factor, making it a promising biclogical target for treating glioblastoma.

Cell Death and Disease (2024)15:464 ; httpsy/doi.org/10.1038/s41419-024-06790-8
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Article

Particulate Matter-Induced Neurotoxicity: Unveiling the Role of
NOX4-Mediated ROS Production and Mitochondrial
Dysfunction in Neuronal Apoptosis

Ji-Hee Kim 1@, Kyu-Hee Hwang 334 Seong-Heon Kim 3D, Hi-Ju Kim 6 Jung-Min Kim L Mi-Young Lee nED,
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check far Abstract: Urban air poliuljnn, a signiﬁca nt environmental hazard, is linked to adverse health out-

updates comes and increased mortality across various diseases. This study investigates the neurotoxic effects

Citation: Kim, | -H.; Hwang, K-H.; of particulate matter (PM), specifically PM2 5 and PM10, by examining their role in inducing oxida-
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Clinical and pathological significance of Orail channel expression in human diabetic
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nephropathy
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Original Article ‘  KIDNEY RESEARCH
Kidney Res Clin Pract 2024; E J
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hetps://doi.org/10.23876/j krep. 23,342

Clinical and pathological significance of Orail channel
expression in human diabetic nephropathy

Yooujin Kwak®, Jun Young Lee™***, Jae Seok Kim*®, Jae Won Yang™®, Kyu-Hee Hwang® ™, Seung-Kuy Cha®*™**",
Minseob Eom™*"

‘Department of Pathalogy, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea

*Division of Nephrology, Department of internal Medicing, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea
*Transplantation Center, Wonju Severance Christian Hospital, Wonju, Republic of Korea

*Center of Evidence-Based Medicine, Institute of Convergence Science, Yonsel University, Seoul, Republic of Korea

*National Health Big Data Clinical Research Institute, Yorsei Liniversity Wonju College of Medicine, Wonfu, Republic of Korea
*Department of Convergence Medicine, Yonsel University Wonju College of Medicine, Wonju, Republic of Korea

"Department of Physiology, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea
*Department of Global Med/ical Science, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea

*Mitohormesis Research Center, Yonsei University Wonju College of Medicine, Wonju, Republic of Korea

Background: Targeted therapies for diabetic nephropathy (DIN) are lacking, partly due to their irreversible nature. The role of Orail, a
store-operated Ca®* channel, in DN remains debated, with conflicting evidence on its effect on proteinuria in animal models. We
aimed to elucidate the functional relevance of Orail expression for clinicopathological parameters in patients with DN,

Methods: In this study, we included 93 patients diagnosed with DN between 2009 and 2019, Immunohistochemical staining for
Orall was performed on paraffinr-embedded kidney sections. The significance of Orail expression in hurmnan DN was assessed by ex-
amining its correlation with DN's pathological and clinical parameters using Pearson’s correlation coefficient and univariate logistic
regression.

Results: Orail was significantly overexpressed in DN patients compared to control. A strong comrelation was observed between in-
creased Orail expression and higher Renal Pathology Society DN classification, enhanced interstitial fibrosis and tubular atrophy
scores, Positive correlations with serum creatinine levels and prognosis of chronic kidney disease (CKD) by glomerular filtration rate
(GFR) and albuminuria category were noted but the estimated GFR was inversely related to Orail expression. Orail's association with
advanced CKD stapes persisted even after adjusting for confounding variables in multivariate logistic regression analysis.
Conclusion: Orail expression is closely associated with histological and clinical severities of DN, supgesting its potential as a predic-
tive biomarker for disease progression and prognosis. These findings provide new perspectives on therapeutic interventions targeting
Orail in DM.

Keywords: Biomarkers, Chronic renal insufficiency, STIML, Pragnosis, Store-operated Ca™ entry
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RESEARCH ARTICLE

Lactate promotes fatty acid oxidation by the tricarboxylic acid cycle and
mitochondrial respiration in muscles of obese mice

Sol-Yi Park,' Su-Ryun Jung,' ©* Jong-Yeon Kim,' Yong-Woon Kim,' © Hoon-Ki Sung,?* So-Young Park,’
Kyung-Oh Doh," and ©* Jin-Ho Koh®®

'Department of Physiology. Yeungnam University College of Medicine, Daegu, Republic of Korea; *Translational Medicine
Program, The Hospital fer Sick Children, Toronto, Ontario, Canada; *Department of Laboratory Medicine and Pathobiology,
University of Toronto, Torento, Ontario, Canada; *Department of Convergence Medicine, Yensei University Wonju College of
Medicine, Wonju, Republic of Korea; and *Department of Global Medical Science, Yonsei University Wonju Coliege of
Medicire, Wonju, Republic of Korea

Abstract

Lower oxidative capachy in skeletal muscles (SKMs) is a prevailing cause of metabolic diseases. Exercise not only enhances the
fatty acid oxidation (FAC) capacity of SKMs but alse increases lactate levels. Given that lactate may contribute to tricarboxylic
acid cycle (TCA) flux and impact monocarboxylate transporter 1in the SKMs, we hypothesize that lactate can influence glucose
and fatty acid (FA) To test this is, we investi the ism underlying lactate-driven FAO regulation
in the SKM of mice with dietinduced obesity (DIO). Lactate was administered to DIO mice immediately after exercise for over 3
wk. We found that increased lactate levels enhanced energy expenditure mediated by fat metabolism during exercise recovery
and decreased triglyceride levels in DIO mice SKMs. To determine the lactate-specific effects without exercise, we administered
lactate to mice on a high-fat diet (HFD) for 8 wk. Similar to our exercise conditions, lactate increased FAQ, TCA cycle activity,
and mitochondrial respiration in the SKMs of HFD-fed mice. In addition, under sufficient FA conditions, lactate increased uncou-
pling protein-3 abundance via the NADH-NAD' shuttle. Conversely, ATP synthase abundance decreased in the SKMs of HFD
mice. Taken together, our results suggest that lactate amplifies the adaptive increase in FAQ capacity mediated by the TCA
cycle and mitochondrial respiration in SKMs under sufficient FA abundance

NEW & NOTEWORTHY Lactate administration post-exercise promotes triglyceride content loss in skeletal muscles (SKMs) and
reduced body weight. Lactate enhances fatty acid oxidation in the SKMs of high-fat diet (HFD)-fed mice due to enhanced mito-
chondrial oxygen consumption. In addition, lactate restores the malate-aspartate shuttle, which is reduced by a HFD, and acti-
vates the tricarboxylic acid cycle (TCA) cycle in SKMs. Interestingly, supraphysiological lactate facilitates uncoupling protein-3
expression through NADH/NAD *, which is enhanced under high-fat levels in SKMs.

exercise; fotty acid oxidation; lactate; mitochondrial respiration; TCA cycle
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ABSTRACT Renal cell carcinoma (RCC) presents significant clinical challenges, high-
lighting the importance of understanding its molecular mechanisms. While store-op-

Acrepted Septemnber 2, 2024 erated Ca™* entry (SOCE) is known to play an essential role in tumorigenesis and me-
Published online October 31, 2024 tastasis, its specific implications across various RCC subtypes remain underexplored.

This study analyzed SOCE-related mRNA profiles from the KIRC and KIRP projects in
*Correspondence The Cancer Genome Atlas (TCGA) database, focusing on differential gene expression
Seung-Kuy Cha and overall survival outcomes. Functional studies in clear cell RCC {Caki-1) and papil-
E-mail: skchagyonsei.ackr lary RCC cell lines (pRCC, Caki-2) revealed increased expression of Orail and Orai3,
di-Hee £ along with STIM1, exhibited in both subtypes, with decreased STIM2 and increased

E-mal NI T Bschack Orai2 expression in pRCC. Notably, Orai3 expression had a gender-specific impact on

survival, particularly in females with pRCC, where it inversely correlated with STIM2

Eg:toe:ldr:nal call et i expression. Functional assays showed Orai3 dominance in Caki-2 and Orail in Caki-
ORAI protein 1. Interestingly, 2-APB inhibited SOCE in Caki-1 but enhanced it in Caki-2, suggesting
ORAI3 protein Orai3 as the primary SOCE channel in pRCC. Knockdown of Orail and Orai3 reduced
Papillary renal cell carcinoma cell migration and proliferation via regulating focal adhesion kinase (FAK) and Cyclin
STIM1 protein D1 in both cell lines. These findings highlight the critical roles of Orail and Orai3 in

RCC metastasis, with Orai3 linked to poorer prognosis in females with pRCC. This
‘These authors contributed equally to study offers valuable insights into RCC diagnastics and potential therapeutic strate-
this work. gies targeting ORAI channels and STIM proteins.
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ARTICLE OPEN [y craok Inrlln.'mm'.i
Humanin activates integrin aV-TGFf3 axis and leads to

glioblastoma progression

Cuong P. Ha'**%, Tuyen N. M. Hua"#*#% vu, T. A. Vo'*?, Jiyeon Om’, Sangwon Han®, Seung-Kuy Cha (373947,
235678 12387

Kyu-Sang Park (& and Yangsik Jeong ([

© The Author(s) 2024

The role of mitochondria peptides in the spreading of glioblastomna remains poorly understood. In this study, we investigated the
mechanism underying intracranial gliobl 3 pr ion. Our findings demonstrate that the mitochondria-derived peptide,
humanin, plays a significant role in enhancing glioblastoma progression through the intratumoral activation of the integrin alpha V
{ITGAV)-TGF beta (TGFB) signaling axis. In glioblastoma tissues, humanin showed a significant upregulation in the tumar area
compared to the comesponding normal region. Utilizing multiple in vitro pharmacological and genetic approaches, we observed
that humanin activates the [TGAV pathway, leading to cellular attachment and filopodia formation. This process aids the
subsequent migration and invasion of attached glicblastoma cells through intracellular TGFER signaling activation. In addition, our
in vivo orthotopic glioblastoma model provides further support for the pro-tumoral function of humanin, We observed a correlation
between poor survival and aggressive invasiveness in the humanin-treated group, with noticeable tumor protrusions and induced
angiogenesis compared to the control. Intriguingly, the in vivo effect of humanin on glicblastoma was significantly reduced by the
treatment of TGFBR1 inhibitor. To strengthen these findings, public database analysis revealed a significant association between
genes in the [TGAV-TGFAR axis and poor prognosis in glioblastoma patients. These results collectively highlight humanin as a pro-
tumoral factor, making it a promising biclogical target for treating glioblastoma.

Cell Death and Disease (2024)15:464; https://doi.org/10.1038/541419-024-06790-8
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Exercise imp muscle mi ial dysfi ion- iated
Ilpld profle under circadian rhythm disturbance
nSecng” Wenchuo ' Zin Wang. Yong Whi Jsong Jae-Cheol K, Doe Ryong Kang’

uGu™, Dong:
Rorentim LeeJ Ho Koh***, and Sang Hyun

demonstrated that shift work-induced CR disturbance leads to dys!
biogenesis, i

ExT under C
of cardiovascular disorders.

INTRODUCTION
Circadian rhythm (CR) s the internal biolo
% and

(1] The light dark cycle
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Cyto @ mitoCaMPARI®t CRISPR/Cas9-based screening system
FACS sorter, Super-resolution microscopy, Electron microscopy
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Kyu-Sang Park, MD. PhD,

Professor, Department of Physiclogy,

Yonsei University Wonju College of Medicine, Woniju
Gangwon-Do 26426, South Korea

(Email) gsang@yonseiac kr

FACULTE DF MEDECINE

Prof. Hicotss Demaurss
mm D22 am 53
DemauEgguige.ch

Geneva, June ZTth, 2024
Invitation letter
Dear Kyu-Sang,

[ am pieasad to confirm that your invitation as visiting professor in my research laboratory at
the Faculty of Medicine of the university of Geneva for one year, from September 5%, 2024
to August 31%, 2025, has been accepted by the rectorate of the university of Geneva.

Your research projects focusing on organeliar interaction and stress signaling fits perfectly
with the research interests of my group in cell signaling and ionic homeostasis and address
important unrezolved fundamental guestions relevant for the treatment of inflammatory and
age-related diseases.

I am convinced that the members of my research group will benefit from your wide
knowledge of the physiclogy and pathophysiclogy of infracellular organelles and will be very
happy to provide the best possible assistance to support your regearch progress. This
experience will alzo be an excellent opportunity for you to engage in coflaborations with
other researchers at the University of Geneva on diverse and compelling topics.

I look forward to meeting you in September and to pursue our fruithul research collaboration.
Sincerely Yours

Pr Nicolas Demaurex

ant g2 Physiologie celluiale o métabolieme
CMU - 1 me Michel Servel- CH-1211 Genéve 4
Tl 022 370 52 12 - Fae 022 370 52 50 - wawwounige. chimededng
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Subject: Collaboration Proposal for Investigation of proteins underlying AMPA-Type Glutamate
Receptor Trafficking in Synaptic Transmission

Dear Dr. Myoung-Goo Kang,

| hope this letter finds you well. | am writing to you to propose a collaborative research endeavor that
aims to shed light on the fundamental mechanisms underlying AMPA-type glutamate receptor (AMPA-
R} trafficking, a cruclal process for synaptic transmission related to learning and memory. This
proposed study also seeks to unravel the proteins contributing to the linkage between Hebbian
plasticity and homeostatic synaptic plasticity in the brain, thereby enhancing our understanding of
memory enhancement and stability.

The collaborative research will be conducted in partnership between our institution and The University
of Texas Medical Branch (UTMB), USA. The research period is planned to span from March 1, 2022,
to February 28, 2026. Our team, Department of Global Medical Science, Yonsei University Wonju
College of Medicine will work closely with you and your esteemed colleagues at UTMB fo unravel the
intricate mechanisms goveming AMPA-R trafficking and its implications for synaptic function.

The primary objective of this research is to decipher the factors that influence AMPA-R trafficking,
which forms the comerstone of synaptic transmission crucial for learning and memory processes. By
investigating the interplay between Hebbian and homeostatic synaptic plasticity, we aim to identify key
proteins and regulatory mechanisms that contribute to memory consolidation and stability within the
brain. The outcomes of this research have the potential to provide novel insights into synaptic plasticity
regulation, with broad implications for neurological and cognitive disorders.

We eagerly anticipate the opportunity to further discuss the details of this research collaboration and
its potential impact. Your insights and expertise would be invaluable in shaping the direction of this
study. Please let us know your availability for a discussion or a meeting, and we will be happy to
accommodate your scheduls,

Thank you for considering this proposal. We look forward to the prospect of fruitful collaboration and
groundbreaking discoveries that will contribute to the advancement of neuroscience and our
understanding of synaptic plasticity.

Sinceraly,

Bo &m Seo, Ph.D Myoung-Goo Kang, Ph.D.

Assistant Professor Adjunct Professor

Department of Convergence Madicine. Department of Neurobiclogy

Yonsel University Wanju College of Medicine The University of Texas Medical Branch (UTMBE).
20 llsan-ro, Suite #218-2, Galveston, Texas

Wonju-si, Gangwon-do, Republic of Korea, 26426 TEL: 832-272-0848

Tel; +B2 33 741 0337 E-mail: mh,angﬂ@grnaii.mm;

Mobile: +82 10 6268 7663
Email: boamsecd@vonsei.ac. kr

A_d'/— Health =
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o LA 2 Cancer rewired metabolism towards urea cycle and nitrogen reshuffling
= - / EI24 benefits cancer DNA repair via regulating purine de novo synthesis

Qof

Mo

I e

7}. Cancer has been widely recognized for the rewired metabolic pathways to fulfill the
demands of energy and molecular mass for growth and invasion. One of the most
unique and important alterations is within urea cycle where nitrogen was shifted
through nucleotide synthesis rather than arginine metabolism. Data conducted from
Department of Biochemistry in Wonju College of Medicine showed that: 1.1. Arginine
is among the most crucial amino acids for cancer cell survival across multiple
cancer cells lacking rate-limiting enzyme argininosuccinate synthase 1 (ASS1) of
urea cycle, 1.2. There is a novel factor namely EI24 regulating the arginine
synthesis via ASS1 and sustaining cancer growth and metastasis, and 1.3. EI24 may
exert the same effect to other metabolic enzymes incorporating nitrogen-containing
molecule aspartate.

. DNA repair pathways enable tumor cells to survive DNA damage induced by
chemotherapy and radiation treatments, leading to an escalating rate of acquired
therapy resistance in cancer. However, the molecular mechanisms by which cancer
promotes DNA repair and evades such damage have not been clearly understood.
Etoposide-induced protein 2.4 homolog (EI24), located on the endoplasmic reticulum
(ER) membrane, has been reported to be a stress sensor in certain stress
conditions, particularly ER stress, but unknown to involve in DNA damage response.
Data conducted from Department of Biochemistry in Wonju College of Medicine
showed that: 2.1. EI24 rescues cancer from double-strand breaks (DSBs)-induced
cell death. 2.2. EI24 induces G2/M arrest, allowing cells ample time for DNA repair.
2.3. EI24 enhances adenosine de novo synthesis by promoting the expression and
activity of rate-limiting enzyme ADSSI1, which provides materials for DNA repair
machinery.

T}. Professor Lee Jiyoung is an assistant professor from George Washington University
whose research has been extensively focusing on cancer metabolism, especially on
the function of cancer metabolism to cancer metastasis. Professor Matthew Hirschey
is an associate professor at Duke University whose research centers on
understanding metabolic and mitochondrial signaling, with a particular focus on the
role of nucleotide metabolism.

2}. The purpose of the joint research includes (but not limited to) 1. extend the
current research to multiple cancer models. 2. perform metabolomic experiments to
trace the fate of metabolites in urea cycle upon treatment conditions such as
arginine deprivation, overexpression, or silence of the novel factor EI24. 3. perform
metabolomics analysis to measure nucleotide metabolites under DNA damage
conditions, with either overexpression or silencing of EI24.
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1) Joint research initiation

-Visiting George Washington University.

-Visiting Duke University

-Meeting to discuss research data from Wonju College of Medicine and related
experiments.

-Training in urea cycle metabolomic tracing system and applicable experiments.

-Training in nucleotide metabolomic measurement and analysis and applicable
experiments.

-Trial experiments on samples prepared from Wonju College of Medicine.

-Presenting plasmids and materials from Wonju College of Medicine to establish
El24-related cells and/or nutrient deprivation media in George Washington
University.

-Presenting plasmids and materials from Wonju College of Medicine to establish
El24-overexpressing/El24-knockdown chemotherapy-induced DNA damage systems
in Duke University.

2) Joint research continuation

-Conducting experiments, especially metabolomic tracing in George Washington
University.

-Conducting experiments, especially end-point metabolomics measurement and
analysis in Duke University.

-Online meeting every two weeks to discuss research data and progression.

. Ay
1)Materials

-Cancer cell lines: breast cancer, kidney cancer, lung cancer, liver cancer (Wonju
College of Medicine), and breast cancer, liver cancer (George Washington
University and Duke University).

-Nutrient deprivation culture media.

-Urea cycle enzyme inhibitors.

-ASS]1 plasmids.

-DNA-damaging agents.

-Nucleotide synthesis inhibitors.

-El24-overexpressing plasmids, adenovirus, and EI24 siRNA.

2) Methods

*In Wonju College of Medicine (Yangsik Jeong's lab)

-Cell culture

-Cell viability assay

-Invasion assay

-Quantitative polymerase chain reaction (qPCR)

-Western blot

-Co-immunoprecipitation (Co-IP)

-Enzymatic activity assays
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-Protein synthesis assay
-Comet assay
-Homologous recombination and non-homologous end joining DNA repair assays
-In silico analysis
‘In George Washington University (Jiyoung Lee’s lab)
-Metabolomic tracing experiments under treatments of interest.
-Endpoint metabolomic experiments measuring tricyclic acid cycle metabolites.
*In Duke University (Matthew Hirschey's Lab)
-Endpoint metabolomic experiments measuring urea cycle and nucleotide
metabolites
3. BEAT 2R 7 A7 W ATRY e

7}. Wonju College of Medicine (Yangsik Jeong's lab) is responsible for conceptualizing
the study and conducting in vitro and in silico experiments described above, as well
as writing the manuscript.

L}, George Washington University (Jiyoung Lee’s lab) is responsible primarily for
training and conducting metabolomic tracing experiments that are currently not
available in Wonju College of Medicine's laboratories, as well as expanding and
cross-checking the study findings in their cancer cell models.

C}. Duke University (Matthew Hirschey's Lab) is mainly in charge of training and
conducting nucleotide metabolomics measurements and analysis, capabilities that
are currently unavailable in the laboratories at Wonju College of Medicine.

4. A7} vjEA =

7F. Within joint research continuation phase, research results will be shared and
discussed biweekly through online meeting.

. Research results will be combined in related manuscripts with co-authorship belong
to contributing researchers from the three laboratories.

5. &89 ¥ 7|daxt

7}. The joint research is expected to strengthen the novel finding in urea cycle and
nitrogen reshuffling in cancer with metabolomic tracing data directly presenting the
biochemical alterations in cancer cells. The collaborative research also seeks to
strengthen recent finding on El24’s role in regulating nucleotide metabolism under
chemotherapy-induced DNA damage. By employing metabolomic analysis, the
research aims to uncover biochemical changes in cancer cells, validating a novel
mechanism behind cancer’s resistance to chemotherapy.

L} In general, it also helps generalize the studies in multiple cancer models across
independent institutes, and pave a way for further collaborations in the future.
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