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The Matricellular Protein CCN5 Reverses
Established Cardiac Fibrosis in Mice
J of the American College of Cardiology Mar. 2016
Vol.67(13):1556-68. doi: 10.1016/j.jacc.2016.01.030

Cardiac fibrosis (CF) is associated with increased ventricular
stiffness and diastolic dysfunction, and is an independent
predictor for the long-term clinical outcomes of patients with
heart failure (HF). We previously showed that the matricellular
protein CCN5 is cardioprotective via its ability to inhibit CF and
preserve cardiac contractility. We sought to test whether CCN5
can reverse established CF in a mouse model of HF induced by
pressure overload. A prominent CF was induced by employing
transverse aortic constriction for 8 weeks, which was followed
Woo Jin Park
by adeno-associated virus-mediated transfer of CCN5 to the
heart. At 8 weeks after the gene transfer, the cellular and molecular effects were examined.
Normalized trichrome staining and myofibroblast contents revealed that the established CF
had been reversed by CCN5 gene transfer. Western blotting data suggested that the anti-CF
effects of CCN5 were associated with the inhibition of the TGF-β signaling pathway. CCN5
significantly inhibited endothelial-mesenchymal transition and fibroblast-to-myofibroblast
transdifferentiation, which are two critical processes for CF progression, both in vivo and
in vitro. In addition, CCN5 induced apoptosis in myofibroblasts, but not in cardiomyocytes
or fibroblasts, both in vivo and in vitro. CCN5 provoked the intrinsic apoptotic pathway
specifically in myofibroblasts, which may have been due the ability of CCN5 to inhibit the
activity of NFκB, an anti-apoptotic molecule. CCN5 can reverse established CF by inhibiting
the generation of and enhancing apoptosis of myofibroblasts in the myocardium. We suggest
that CCN5 provides a novel target for the development of anti-CF therapies.
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Abatacept alleviates severe autoimmune
symptoms in a patient carrying a de novo
variant in CTLA-4

The Matricellular Protein CCN5 Reverses
Established Cardiac Fibrosis in Mice
Woo Jin Park

J of the American College of Cardiology Mar. 2016

Bio-Remodeling & Gene
Therapy Laboratory

Cardiac fibrosis (CF) is associated with increased
ventricular stiffness and diastolic dysfunction, and is an
independent predictor for the long-term clinical outcomes
of patients with heart failure (HF). We previously showed
that the matricellular protein CCN5 is cardioprotective via
its ability to inhibit CF and preserve cardiac contractility.
We sought to test whether CCN5 can reverse established CF
in a mouse model of HF induced by pressure overload. A
prominent CF was induced by employing transverse aortic
constriction for 8 weeks, which was followed by adenoWoo Jin Park
associated virus-mediated transfer of CCN5 to the heart.
At 8 weeks after the gene transfer, the cellular and molecular effects were examined.
Normalized trichrome staining and myofibroblast contents revealed that the established
CF had been reversed by CCN5 gene transfer. Western blotting data suggested that the
anti-CF effects of CCN5 were associated with the inhibition of the TGF-β signaling
pathway. CCN5 significantly inhibited endothelial-mesenchymal transition and fibroblastto-myofibroblast transdifferentiation, which are two critical processes for CF progression,
both in vivo and in vitro. In addition, CCN5 induced apoptosis in myofibroblasts, but not
in cardiomyocytes or fibroblasts, both in vivo and in vitro. CCN5 provoked the intrinsic
apoptotic pathway specifically in myofibroblasts, which may have been due the ability
of CCN5 to inhibit the activity of NFκB, an anti-apoptotic molecule. CCN5 can reverse
established CF by inhibiting the generation of and enhancing apoptosis of myofibroblasts
in the myocardium. We suggest that CCN5 provides a novel target for the development
of anti-CF therapies.

E-mail. wjpark@gist.ac.kr
Tel. 062)715-2491
http://life.gist.ac.kr/bgt

기형성된 심장 섬유화를
회복시킬 수 있는
유전자 치료법 개발
심장의 섬유화는 이완성 심부전, 심방세
동 등 여러 심장 질환의 직접적인 원인
이 된다. 마우스에 심장 섬유화를 유도
한 뒤 CCN5라는 유전자를 AAV를 이
용하여 심장에 전달하였다. 그 결과 기
형성된 심장 섬유화가 회복되어 심장
이 기능 및 형태적으로 정상화되었다.
CCN5는 근섬유아세포 특이적인 세포
사멸을 유도한다는 기전 또한 발견하였
다. 이 연구는 심장 섬유화 및 이로 인한
심장 질환을 치료할 수 있다는 가능성을
제시한다.

2

Vol.67(13):1556-68. doi: 10.1016/j.jacc.2016.01.030

A

Sung-Gyoo Park

Vol.137(1):327-30. doi: 10.1016/j.jaci.2015.08.036

Inhibitory immune receptors presented on regulatory

T (Treg) cells provide a critical balance in immune

E-mail. sgpark@gist.ac.kr

4 (CTLA-4) on Treg cells suppresses immune reactions

http://life.gist.ac.kr/tcell

Tel. 062)715-2511

by interacting with CD80 and CD86, which are displayed
by antigen-presenting cells, making it a useful target

for immune modulation. Haploinsufficiency ofCTLA-4
in human or knockout of the gene in mouse leads to

Sung-Gyoo Park

immune dysregulation. Here we describe a patient who

presented with severe multiorgan autoimmune disorders. Genetic analysis of the

patient genome revealed a functional mutation inCTLA-4, and treatment with CTLA4-Ig agent, a CTLA-4 mimetic, reconstructed Treg-cell functionality and improved the

patient's condition, suggesting CTLA-4-Ig agent as a potential therapeutic solution for
autoimmune patients with CTLA-4 mutation.
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modulation by interacting with ligands expressed in
antigen-presenting cells. Cytotoxic T-lymphocyte antigen
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자가면역성 장질환
환자의 원인 규명 및
이에 대한 맞춤형 치료
제공
본 연구의 대상이 된 환자는 현재 14세
여아이며 신생아때부터 자가면역 증세
에 의하여 극심한 장질환에 의한 설사
와 빈혈, 간염 등의 증상으로 고통을 겪
어왔으며 12세라는 어린 나이에 위암에
걸리기도 하였다. 이 환자는 기존의 자
가면역 질환의 카테고리에 맞지 않아 고
생을 하고 있었고, 이에 유전체적 방법
으로 환자가 가지고 있는 유전적 돌연변
이를 찾았으며 이는 CTLA4 라는 유전
자상의 염기 치환에 의한 불활성화였다.
운좋게 CTLA4의 역할을 보완할 수 있
는 아바타셉트라는 약제가 있으며, 이
약제를 환자에게 투여하여 실제 환자 돌
연변이의 효과에 도움을 줄 수 있을지를
관찰하였으며 그 결과 실제 아바타셉트
가 CTLA4의 역할을 도와주는 것으로
판명되었다. 본 연구는 미래 의학의 모
델을 제시하였다. 즉 환자가 병원에 오
게 되면 그 환자의 유전체 분석을 통하
여 그 병의 원인이 되는 돌연변이를 찾
게 되고 이에 알맞은 적절한 치료법을
제시하는 모델이다. 이를 개인 맞춤형
의학 (personalized medicine), 정
밀 의학 (precision medicine)이라고
한다. 이는 본 연구와 같이 희귀질환 모
델에서 그 가치가 더욱 빛나며 더 효율
적이다.
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NAMPT (visfatin), a direct target of hypoxiainducible
factor-2α, is an essential catabolic
regulator of osteoarthritis
Jang-Soo Chun
Professor

Ann Rheum Dis Mar. 2015

The Journal of Cell Biology Apr. 2015

Vol.74(3) : 595-602. doi: 10.1136/annrheumdis-20435

Arthritis Research
Laboratory

TAGLN2 regulates T cell activation by stabilizing the
actin cytoskeleton at the immunological synapse
Vol.209(1):143-62. doi: 10.1083/jcb.201407130

The formation of an immunological synapse (IS) requires

Hypoxia-inducible factor 2α (HIF-2α), encoded by

E-mail. jschun@gist.ac.kr

Epas1, causes osteoarthritic cartilage destruction by

tight regulation of actin dynamics by many actin polymerizing/

undertook this study to explore the role of nicotinamide

stabilization at the IS remains largely unknown. In this paper,

regulating the expression of matrixdegrading enzymes. We

Tel. 062)715-2497

depolymerizing proteins. However, the significance of actin

phosphoribosyltransferase (NAMPT or visfatin) in HIF-

http://life.gist.ac.kr/mmcc

we identify a novel function of TAGLN2—an actin-binding

2α-mediated osteoarthritic cartilage destruction. We found

protein predominantly expressed in T cells—in stabilizing

that the Nampt gene is a direct target of HIF-2α in articular

for HIF- 2α-induced expression of catabolic enzymes.

Gain-of-function studies (intra-articular injection of Ad-Nampt; Col2a1-Nampt TG mice)
and loss-of-function studies (intra-articular injection of the NAMPT inhibitor FK866)

Chang-Duk Jun

E-mail. cdjun@gist.ac.kr
Tel. 062)715-2506
https://life.gist.ac.kr/isid/

activation after T cell receptor stimulation. TAGLN2 blocks

actin depolymerization and competes with cofilin both in vitro

and in vivo. Knockout of TAGLN2 (TAGLN2−/−) reduced F-actin content and destabilized

F-actin ring formation, resulting in decreased cell adhesion and spreading. TAGLN2−/− T cells

demonstrated that NAMPT is an essential catabolic regulator of osteoarthritic cartilage

displayed weakened cytokine production and cytotoxic effector function. These findings reveal

whose corresponding gene is a direct target of HIF-2α, plays an essential catabolic role

IS.

destruction caused by HIF-2α or DMM surgery. Our findings indicate that NAMPT,

Immune Synapse &
Cell Therapy Research
Laboratory

and acquiring LFA-1 (leukocyte function-associated antigen-1)

increased mRNA levels and activities of MMP3, MMP12
and MMP13 in chondrocytes, an action that was necessary

Professor

cortical F-actin, thereby maintaining F-actin contents at the IS

chondrocytes and OA cartilage. NAMPT protein, in turn,
Jang-Soo Chun

Chang-Duk Jun

a novel function of TAGLN2 in enhancing T cell responses by controlling actin stability at the

in OA pathogenesis and acts as a crucial mediator of osteoarthritic cartilage destruction
caused by HIF-2α or DMM surgery.

T임파구가 바이러스
감염 세포를 죽이는
방법 규명

NAMPT에 의한
퇴행성관절염 유발기전
규명

독성 T-임파구가 항원표지세포, 암세
포, 바이러스 감염세포와 만나 면역시
냅스 (immunological synapse)를
형성하게 된다. 이러한 구조를 통해 독
성 T-임파구는 세포독성 물질을 암세
포나 바이러스 감염세포에 주입하여 죽
이게 된다. 이때 액틴 결합 단백질인
TAGLN2를 통해 T-임파구의 액틴 구
조를 안정화시켜 면역시냅스를 안정적
으로 유지시킬 수 있으며, 나아가 세포
독성 물질 분비의 증가를 유도하게 된
다. 이는 효과적인 암, 바이러스 감염
성질환 치료에 활용되어질 수 있다.

세포외에서 adipokine으로 작용하고
세포내에서는 NAD+ 합성의 salvage
pathway를 조절하는 NAMPT
(visfatine)이 연골세포에서 기질분해효
소인 MMP3 및 MMP13의 발현을 유
도하여 연골퇴행 및 퇴행성관절염을 유
발한다. NAMPT는 퇴행연골조직에서
발현이 증가하고 관절연골에 NAMPT를
연골퇴행이 일어나고 반대로 NAMPT
를 억제하는 경우 연골퇴행이 완화된다.
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SNAREs support atlastin-mediated homotypic
ER fusion in Saccharomyces cerevisiae
Youngsoo Jun
Associate Professor

The Journal of Cell Biology Aug. 2015

Proc Natl Acad Sci USA Aug. 2015

Vol.210(3):451-70. doi: 10.1083/jcb.201501043

Cellular Logistics and Aging
Research Laboratory

Splicing inhibition of U2AF65 leads to
alternative exon skipping
Vol.112(32): 9926-99231. doi: 10.1073/pnas.1500639112
U2 snRNP auxiliary factor 65 kDa (U2AF(65)) is a

Dynamin-like GTPases of the atlastin family are thought to

E-mail. junys@gist.ac.kr

mediate homotypic endoplasmic reticulum (ER) membrane

general splicing factor that contacts polypyrimidine (Py)

unclear. Here, we developed a simple and quantitative in vitro

report, we show that U2AF(65) stimulates alternative exon

fusion; however, the underlying mechanism remains largely

Tel. 062)715-2510
http://life.gist.ac.kr/cmb

assay using isolated yeast microsomes for measuring yeast

involvement of SNAREs in Sey1p-dependent ER fusion was further supported by the physical
interaction of Sey1p with Sec22p and Ufe1p, another ER SNARE. Furthermore, our estimation

of the concentration of Sey1p on isolated microsomes, together with the lack of fusion between

Sey1p proteoliposomes even with a 25-fold excess of the physiological concentration of Sey1p,
suggests that Sey1p requires additional factors to support ER fusion in vivo. Collectively, our
data strongly suggest that SNARE-mediated membrane fusion is involved in atlastin-initiated

E-mail. haihongshen@gist.ac.kr

tract and promotes prespliceosome assembly. In this

Tel. 062)715-2507

skipping in spinal muscular atrophy (SMA)-related survival

http://gistrna.wixsite.com/
gistrna

effects of U2AF(65). U2AF(65) overexpression promotes

for Sey1p-mediated ER fusion. Consistently, ER fusion was
which regulate SNARE-mediated membrane fusion. The

RNA Genomics Laboratory

site mutation of alternative exon abolishes the stimulatory

found that the ER SNAREs Sec22p and Sec20p were required

YoungSoo Jun

Associate Professor

motor neuron (SMN) pre-mRNA. A stronger 5' splice-

atlastin Sey1p-dependent ER fusion. Using this assay, we

significantly reduced by inhibition of Sec18p and Sec17p,

Haihong Shen

its own binding only on the weaker, not the stronger, Py
Haihong Shen

tract. We further demonstrate that U2AF(65) inhibits

splicing of flanking introns of alternative exon in both

three-exon and two-exon contexts. Similar U2AF(65) effects were observed in Fas (Apo-

1/CD95) pre-mRNA. Strikingly, we demonstrate that U2AF(65) even inhibits general
splicing of adenovirus major late (Ad ML) or β-globin pre-mRNA. Thus, we conclude

that U2AF(65) possesses a splicing Inhibitory function that leads to alternative exon
skipping.

homotypic ER fusion.

진핵세포의 생성 및
구성 원리 규명:
난치성 유전질환인
유전성 강직성 하반신
마비 치료법 개발에
이론적 단초 제공

유전병, 암 발생 시
유전자 활동 정상화를
위한 핵단백질 기능
밝혀내

소포체 튜불 간 막융합에 의해 상호

U2AF65 단백질의 발현 정도가 선택적

연결된 그물망 형태의 소포체 구조가

RNA 이어맞추기에 관여하는 조절인자

형성된다. 이 때, 아틀라스틴 단백질

임을 밝혔다. U2AF65 단백질 발현을 정

은 튜불 간 물리적 접촉을 매개하고,

상 수준으로 유지하는 것이 유전병, 노

스네어 단백질이 막융합 지역으로 이

인성질환, 암 등 질병 발생 시 비정상화

동하게끔 도와준다. 최종적으로 스네

되는 선택적 RNA 이어맞추기를 정상화

어 단백질에 의한 막융합 과정이 튜불
간의 막융합을 완성하여 소포체의 그

하는 데에 기여할 수 있음을 입증하여,

그림. 스네어 단백질에 의한 소포체 막융합 및 소포체 그물망 구조 형성 모식도

이를 활용한 신개념 치료방법 개발이 가
능할 것으로 기대된다.

물망 구조를 형성하게 한다.
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Proc Natl Acad Sci USA (IF:9.423) Jul 2015.
Allosteric ring assembly and chemo-mechanical
112(30) : 9424-9.
10.1073/pnas.1505700112
Matrix cross-linking-mediated
mechanotransduction
melting by the interaction between 5'-phosphate
promotes posttraumatic osteoarthritis
and λ exonucleas
<LOX/matrix stiffness에 의한 의한 퇴행성관절염 유발기전 규명 >

Jang-Soo Chun
Professor

Arthritis Research
Laboratory
E-mail. jschun@gist.ac.kr
Tel. 062)715-2497
http://life.gist.ac.kr/mmcc

Proc Natl Acad Sci USA Jul. 2015
Matrix

cross-linking-mediated Nucleic Acids Research Dec. 2015
Vol.112(30) : 9424-9. doi: 10.1073/pnas.1505700112
Vol.43(22): 10861-10869. doi: 10.1093/nar/gkv1150
mechanotransduction promotes posttraumatic
Osteoarthritis (OA) is characterized by impairment of the
Phosphates along the DNA function as chemical energy
osteoarthritis
loadbearing function of articular cartilage. OA cartilage matrix
frequently used by nucleases to drive their enzymatic
사진

Osteoarthritis
(OA) ischaracterized
characterized
undergoes extensive
biophysical remodeling

by impairment of the load- reactions. Exonuclease functions as a machine that
function
of elucidate
articular
cartilage. OA cartilage matrix converts chemical energy of the phosphodiester-chain
by decreasedbearing
compliance. In
this study, we
the
undergoes
extensive
biophysical remodeling characterized by into mechanical work. However, the roles of phosphates
mechanistic origin
of matrix remodeling
and the downstream
decreased
compliance.
mechanotransduction
pathway and
further demonstrateInan this study, we elucidate the during exonuclease activities are unknown. We employed
of matrix
active role ofmechanistic
this mechanism in origin
OA pathogenesis.
Aging remodeling and the downstream λ exonuclease as a model system and investigated the roles
mechanotransduction
pathway
and mechanical
stress, the two major risk factors
of OA, and further demonstrate an active of phosphates during degradation via single-molecule
교수
rolematrixofstiffening
this through
mechanism
in OA pathogenesis. Aging and fluorescence resonance energy transfer (FRET).
promote cartilage
the accumulation
Jang-Soo Chun
Gwangrog Lee
mechanical
stress,
the two ofmajor risk factors of OA, promote We found that 5' phosphates, generated at each cleavage
of advanced glycation
end-products
and up-regulation
E-mail jschun@gist.ac.kr
step of the reaction, chemo-mechanically facilitate the
cartilage
matrix
stiffening
through the accumulation of advanced
the collagen
crosslinking enzyme lysyl oxidase,
respectively.
Increasing
matrix stiffness
Tel 062-715-2497
subsequent post-cleavage melting of the terminal base pairs. Degradation of DNA with
end-products
and up-regulation of the collagen crosssubstantially disrupts the homeostatic balance glycation
between chondrocyte
catabolism and anabolism
a nick requires backtracking and thermal fraying at the cleavage site for re-initiation
linking
enzyme
lysyl
oxidase,
respectively. via
Increasing
matrix
via the Rho-Rho kinasemyosin light chain axis,
consequently
eliciting OA
pathogenesis
in
the formation of a catalytically active complex. Unexpectedly, we discovered that a
stiffness
substantially
disrupts
balance
between
mice. Experimental enhancement of nonenzymatic
or enzymatic
matrix cross-linking
augments the homeostaticphosphate
of a 5' recessed DNA acts as a hotspot for an allosteric trimeric-ring assembly
Rho-Rho
kinasesurgically induced OA pathogenesis in mice, chondrocyte
and suppressing thesecatabolism
events effectivelyand
inhibitsanabolism via thewithout
passing through
the central channel. Our study provides new insight into the
myosinenzymes.
light Based
chain
consequently
eliciting OA
pathogenesis
in
OA with concomitant modulation of matrix degrading
on axis,
these findings,
we
versatile roles of phosphates during the processive enzymatic reaction.
mice. Experimental
enhancement of nonenzymatic or enzymatic
propose a central role of matrix-mediated mechanotransduction
in OA pathogenesis.
matrix cross-linking augments surgically induced OA
pathogenesis in mice, and suppressing these events effectively
inhibits OA with concomitant modulation of matrix degrading
enzymes. Based on these findings, we propose a central role of
matrix-mediated mechanotransduction in OA pathogenesis.

Gwangrog Lee
Assistant Professor

Single Molecule Biology
& Cellular Dynamics
Laboratory
E-mail. gwangroglee@gist.ac.kr
Tel. 062)715-3558
https://life.gist.ac.kr/smbio/

전장수

LOX/matrix
stiffness에 의한
퇴행성관절염 유발기전
규명

Aging
AGE

퇴행성관절염은 연골조직의 경화
(stiffness)를 수반하는데 본 연구진은
collagen crosslinking을 조절하는
조직의 경화를 조절하고 mechano
transduction pathwa를 통해 퇴

OA cartilage
destruction

행성관절염을 유발함을 규명하였다.
(왼쪽그림)과 LOX에 의한 신호전달
경로 (오른쪽 그림)
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Matrix
stiffness

eLOX iLOX

Rho-ROCK-MLC NF-kB HSF1

효소인 lysyloxidase (LOX)가 연골

LOX를 과발현에 의한 관절염이 유발

IL1b/Biomechanics

Ad-C

Ad-L

↑ Catabolic factors
↓ Anabolic factors

퇴행성관절염은 연골조직의 경
화 (stiffness)를 수반하는데 본
연구진은 collagen crosslinking
을 조절하는 효소인 lysyl
oxidase (LOX)가 연골조직의 경
화를 조절하고 mechano
transduction pathwa를 통해 퇴
행성관절염을 유발함을 규명하
였다. LOX를 과발현에 의한 관절
염이 유발 (왼쪽그림)과 LOX에
의한 신호전달 경로 (오른쪽 그
림)
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핵산 가수분해 효소의
분자적 작동기전 규명
1. λ 핵산가수분해 효소는 효율적으로
역할을 수행하기 위해 기능적 삼중체에
서 단일체로 구조전환을 함으로써 분
해과정 중 만날 수 있는 장애물을 손쉽
게 극복함. 핵산의 5’ phosphate는
기능적 삼중체를 다시 형성하게 하는
Hotspot으로 작용한다.
2. 핵산의 5’ phosphate의 (–)
charge와 효소의 (+) charge 부
분이 정전기적 당김 현상으로 효소
가 연속적으로 1 nucleotide씩 이
동할 수 있도록 하며 또한 이중가닥의
DNA를 ‘chemo-mechanical’하
게 melting시키는 화학 에너지원으
로 사용된다.
3. 효소 기능적 삼중체 형성 후 →
[핵산 절단 → Product release →
DNA melting 및 translocation →
핵산 절단]…의 반복적 사이클을 되풀
이하며 가수분해 과정을 수행한다.
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Structure and function of the N-terminal domain
of the human mitochondrial calcium uniporter
Do Han Kim
GIST Distinguished
Professor/Senior Fellow

Vol.16(10): 1318−1333. doi: 10.15252/embr.201540436
The mitochondrial calcium uniporter (MCU) is responsible

for mitochondrial calcium uptake and homeostasis. It is
also a target for the regulation of cellular anti-/pro-apoptosis

E-mail. dhkim@gist.ac.kr

and necrosis by several oncogenes and tumour suppressors.

Tel. 062)715-2485

Herein, we report the crystal structure of the MCU N-terminal

domain (NTD) at a resolution of 1.50 Å in a novel fold and
the S92A MCU mutant at 2.75 Å resolution; the residue S92
is a predicted CaMKII phosphorylation site.

The assembly of the mitochondrial calcium uniporter

Do Han Kim

complex (uniplex) and the interaction with the MCU
regulators such as the mitochondrial calcium uptake-1 and

Soo Hyun Eom

mitochondrial calcium uptake-2 proteins (MICU1 and

Professor

MICU2) are not affected by the deletion of MCU NTD.

Protein Structure-Function
Laboratory

deletion mutant failed to restore mitochondrial Ca2+ uptake

However, the expression of the S92A mutant or a NTD

in a stable MCU knockdown HeLa cell line and exerted

E-mail. eom@gist.ac.kr

dominant-negative effects in the wild-type MCU-expressing

Tel. 062)715-2493

cell line. These results suggest that the NTD of MCU is

http://life.gist.ac.kr/xray

essential for the modulation of MCU function, although it
Soo Hyun Eom

Professor

Osteoarthritis Research
Center
Osteoarthritis Research Center,
연골퇴행제어 연구센터

EMBO Reports Oct. 2015

Systems Biology
Laboratory

New Research Centers
in School
of Life Sciences, GIST
Jang-Soo
Chun

does not affect the uniplex formation.

미토콘드리아 칼슘유니
포터 단백질 N-말단
구조-기능 규명

School of Life Sciences,
Gwangju Institute of Science and Technology

• Osteoarthritis Research Center (ORC) is

targets. The goal of the proposed work is to

Program of the National Research Foundation

pathogenesis and thereby identify biomarkers

• The goal of our research is to elucidate

• Our key hypothesis is that ‘transcriptional

E-mail : jschun@gist.ac.kr
supported by Creative Research Initiative unravel the molecular mechanisms of OA
Tel : +82-62-715-2497
and therapeutic targets.

(NRF) of Korea at 2016.

Jang-Soo
Chun
• Osteoarthritis
Research
Center
(ORC) isin supported
by Creative
Research
Initiative
reprogramming’
chondrocytes initiates
the molecular mechanisms
of cartilage
Professor
National
Research
Foundation
(NRF)
of Korea
at 2016.This
promotes
OA pathogenesis.
degeneration
and osteoarthritis
(OA) and
E-mail. jschun@gist.ac.kr
• The
goal We
of will
our
research
elucidatereprogramming
the molecular
of cartilage de
transcriptional
can be mechanisms
pathogenesis.
analyze
transcriptionis to
Tel. 062)715-2497
osteoarthritis
(OA) pathogenesis.
Weby (i)
will
analyze
factors (TFs) and
analyzing
the TFstranscription
and
factors (TFs) and transcriptomes,
construct TF elucidated
transcriptomes
are associated with
networks, and TF
elucidate
the interactomes
thatelucidate
construct
networks,
and
the that
interactomes
that govern cartilage degenerat
cartilage degeneration
OA pathogenesis
govern
cartilage degeneration
OA. Webiomarkers
will
ultimately
identifyandnovel
and and
targets,
and validate their therapeutic pote
will ultimately identify novel biomarkers and and (ii) constructing comprehensive and
OA.
integrated
functional maps
of the TF networks
targets,
validate their
therapeutic potential in
• OA
isand
linked
to abnormalities
metabolic
pathways
and biochemical pathways as a s
and interactomes
physical
genetic) effective biomarkers and m
for treating
OA.
joint
disease.
To effectively treat
OA, we (both
need
to and
develop
pathogenesis. work is to unravel the molecular mec
therapeutic
targets. The goal that
of govern
the OA
proposed
• OA is linked to abnormalities in metabolic
pathogenesis
and thereby identify biomarkers and therapeutic targets.
pathways and biochemical pathways as a • Comprehensive analysis of the identified
• Our
key hypothesis is that ‘transcriptional reprogramming’ in chondrocytes initiates an
systemic, wholejoint disease. To effectively TF networks and interactomes will help
pathogenesis.
transcriptional
reprogramming
can ofbe elucidated by (i) analyzin
key players in the regulation
treat OA, we need toThis
develop
effective us identify
transcriptomes
that therapeutic
are associated
with and
cartilage
degeneration and OA pathog
cartilage degeneration
OA pathogenesis.
biomarkers and mechanism-based
constructing comprehensive and integrated functional maps of the TF networks and int
physical and genetic) that govern OA pathogenesis.
• Comprehensive analysis of the identified TF networks and interactomes will help us ide
in the regulation of cartilage degeneration and OA pathogenesis.

Screening

TF networks
Interactomes

Animal models

인간 미토콘드리아 칼슘유니포터 N말단부위의 고해상도 3차원 구조를 규

TF1

TF1

TF2

TF3

TF4

명하고 이 구조는 현재까지 보고되지
TF2

않은 새로운 단백질 폴딩임을 확인하
TF3

였다(왼쪽 그림). 또한 N-말단부위의
돌연변이(N-말단 제거 또는 CaMKII

TF4

의 인산화 자리로 예측되는 세린92)를
이용한 형광칼슘센서측정법으로 이 부
위가 미토콘드리아 칼슘 유입에 중요

Osteoarthritis Research Center
Kumho Life science Bd. A214
Osteoarthritis
Research Center
School of Life Sciences,
Kumho
LifeInstitute
science
Bd.
Gwangju
of Science
andA214
Technology,
123 of
Cheomdangwagi-ro,
Buk-gu,
School
Life Sciences,
Gwangju 61005, Korea
Gwangju
Institute of Science and
Tel : +82-62-715-2545
Oryong-Dong,
Buk-Gu, Gwangju
Fax: +82-62-715-2516

Tel : +82-62-715-2545
Fax: +82-62-715-2516

함을 밝혀냈다(오른쪽 그림).
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Immune Synapse and Cell Therapy
Research Center 면역시냅스·세포치료 연구센터
Immune Synapse and Cell Therapy Research

diseases. 1) We study to understand the

Initiative Program of the National Research

(Membrane originated Extracellular Vesicle),

Center is supported by Creative Research
Foundation(NRF) of Korea at 2015.

The Immune synapse (IS) represents

Chang-Duk Jun

a dynamic micro-platform consisting of

Professor

numerous essential molecules of the immune

E-mail. cdjun@gist.ac.kr

the host susceptible to infection or tumor

Tel. 062)715-2506

system. Abnormal regulation of the IS leaves
escape at one extreme, and autoimmunity at the

other. The IS, which is a highly sophisticated
interface for communication between T cells

and target cells, is also capable of controlling
long-distance cell signaling via the exchange

mechanism and function of the MoEV
a novel structure derived from microvilli of T
cells and contains various signaling molecules,

in relation to immune cell-cell communication.
2) We investigate novel strategies for targeting

recently identified elements of the IS in order
to improve the efficacy of T/NK-cell based

immunotherapy as cancer therapy. These
engineered immune activators are termed

‘ECIAs (Engineered & Controlled Immune
Activators)’.

These researches will provide novel

of molecules through various structures such

paradigm in cell-cell communication during

Studies of IS are now entering a new era

or autoimmune diseases. In addition, ECIA-

as exosomes and microvesicles.

from bench to bedside. Thus, ‘Immune

immune responses associated with tumors
installed T/NK-cells are expected to facilitate

Cell Logistics Research Center (SRC)
세포로지스틱스 연구센터
Cell Logistics Research Center at GIST,
established in June of 2016, is one the
prestigious Science Research Centers (SRCs)
selected and supported by the National
Research Foundation (NRF) of Korea. Thus,
Cell Logistics Research Center receives a
seven-year, $8.6 million (or 8,600,000,000
KRW) grant from NRF until 2022 for
investigations into intracellular logistics
that could lead to enhanced understanding
of human disease treatments. The research
at the Center will be conducted by an
interdisciplinary team led by Prof. Youngsoo
Jun, Ph.D. in the School of Life Sciences at
GIST. The team includes Prof. Jang-Soo Chun,
Prof. Woo Keun Song, Prof. Sung-Gyoo
Park, Prof. Haihong Shen, Prof. Suk Won
Jin, Prof. Jeong-Seok Nam (from the School

of Life Sciences at GIST), Dr. Sanghwa
Lee (from Advanced Photonics Research
Institute at GIST), and Prof. Changwook
Lee (from UNIST). The team is divided into
two research groups, Group 1 and Group 2,
based on their main research interests. The
Group 1, led by Prof. Youngsoo Jun, focuses
on investigations into molecular mechanisms
by which biomolecules such as proteins and
lipids are transported between intracellular
compartments. This will greatly deepen our
understanding of how eukaryotic cells, the
unit of multicellular organisms such as human,
are established, maintained, and destroyed.
The Group 2, led by Prof. Sung-Gyoo Park,
studies how defects in cell logistics lead to
various human diseases and aims to provide
new strategies for treating those diseases.

Youngsoo Jun
Associate Professor

E-mail. junys@gist.ac.kr
Tel. 062)715-2510

Synapse and Cell Therapy Research Center’ significant progress in the field of tumor
focuses on two topics related with controlling
IS for the treatment of cancer and autoimmune

immunotherapy.

Contact Information

Contact Information

Immune Synapse and Cell Therapy
Research Center
School of Life Sciences Bd. #425
Gwangju Institute of Science and
Technology,
123 Cheomdangwagi-ro, Buk-gu,
Gwangju 61005, Korea
Tel : +82-62-715-2567
Fax: +82-62-715-2546

Cell Logistics Research Center
Kumho Life Science Bd. A201-4
School of Life Sciences,
Gwangju Institute of Science and
Technology,
123 Cheomdangwagi-ro, Buk-gu,
Gwangju 61005, Korea
Tel : +82-62-715-2478
Fax: +82-62-715-2484
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New Faculty Members in School of Life Sciences, GIST

Lab. of Tumor Suppressor

Tumor Metabolism and Therapeutic
Oncology Research Lab 종양대사 연구실

종양억제 연구실

Jeong-Seok Nam
Associate Professor

E-mail. namje@gist.ac.kr
Tel. 062)715-2893

Dr. Jeong-Seok Nam joined the School of
Life Sciences at GIST in March 2016. Dr.
Nam’s research focuses on understanding
and targeting the cancer stem cells (CSCs),
which are the small subpopulation with the
self-renewal and pluripotent capabilities
responsible for cancer initiation, progression,
metastasis, and recurrence after cancer therapy.
His recent research is to elucidate the cellular
and molecular mechanisms of CSCs. He
demonstrated that Wnt/β-catenin signaling
pathway plays a critical role in maintenance
and proliferation of CSCs, thereby enhancing
metastatic potential (Jang et al, Scientific
reports, 2015; Kim et al, Oncotarget, 2016)
and chemo-resistance (Jang et al, Cancer
research, 2015). Moreover, he discovered
a number of down-stream target genes
regulating CSC phenotype. IGF1 was
identified as a mediator of the Wnt/β-catenin
signaling-induced CSC-like phenotype and
so was ID2 in hypoxic condition (Dong et al,
Scientific reports, 2016).
Cancer cell line-based preclinical models

often fail to capture the diverse heterogeneity
of human malignancies and as such lack
clinical predictive power. Therefore, he
developed “Mouse Avatar” model, which
involves implantation of patient tumor
samples in mice and subsequent studies for
diagnosis and therapy. These avatars allow
for each patient to have their own tumor
growing in vivo system, thereby allowing the
identification of a personalized therapeutic
regimen. This new paradigm enables a realtime integration of the murine and human
tumor data and eliminates the cost and toxicity
associated with non-targeted therapeutic
measures. In combination with several
molecular profiling techniques, the “Mouse
Avatar” have the potential to revolutionize the
drug development and health care process.
His works will dedicate to a more complete
understanding of the biology of CSCs, which
will translate into the development of better
chemotherapeutic and biological agents for the
treatment of cancer in the future.

암줄기세포 조절기전
증명

Professor Cho continued his graduate
studies in Dallas, Texas, at the University of
Texas Southwestern Medical Center where,
while studying the mechanism of how
certain proteins are modified by lipids, he
earned his Ph.D. in 2004 under his advisor
Dr. Sandra L. Hofmann with his thesis
entitled: “Examination of Abnormal Dolichol
Metabolism in Infantile Batten Disease
Caused by Palmitoyl Protein Thioesterase-1
(PPT1) Deficiency,” which contributed to a
better understanding of the hereditary brain
disorder known as infantile neuronal ceroid
lipofusinosis (INCL, i.e. the infantile form of
Batten disease).
Professor Cho then continued his
postdoctoral research work at the Harold C.
Simmons Comprehensive Cancer Center at
the University of Texas Southwestern Medical
Center where he was able to combine his
interest in oncology with brain disorders by
joining the Neuro-Oncology Translational
Research Laboratories of Drs. Robert Bachoo
and Ralph J. DeBerardinis.

암줄기세포(cancer stem cell)란 줄
기세포처럼 무한히 분열증식하고, 다
양한 표현형을 가진 암세포를 끊임없
이 만들어내는 독보적인 능력을 가
진 세포로, 암조직 내에서 적은 수
(0.1~5%)로 존재하지만, 치료에 대
한 내성 전이 및 재발을 유발시키는 주
요 원인으로 밝혀지고 있다. 따라서
일반 암세포만 표적으로 이용해온 기
존의 암치료보다는 암의 발병과 유지,
재발에 핵심 구실을 하는 암줄기세포
에 초점을 맞추어 표적유전자를 발굴
하고, 이를 조절하는 기전을 밝혀냄으
로써 암환자의 예후를 예측하거나 내
성치료에 활용되어질 수 있다.
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Professor Steve K. Cho is a cancer biologist
whose research focus is on tumor metabolism
and therapeutic oncology research. His
passion for cancer research began while he
was a college student at the University of
California at Los Angeles (UCLA) where, in
1995, he received his bachelor of science (B.S.)
degree in biochemistry. As an undergraduate,
he performed research under the supervision
of Dr. H. Phillip Koeffler at the Cedars-Sinai
Medical Center where he studied tumor
suppressor genes and their genetic alterations
in hematopoietic malignancies as well as in
breast and in prostate cancers.

As a postdoc, Professor Cho explored the
connections between brain tumor metabolism,
cellular signal transduction, and genetic
changes that drive malignancy in glioblastoma
multiforme (GBM), which is the most
2016 NEWSLETTER

common and most lethal form of brain cancer
in adults. His research on metabolic flux
analysis allowed for the accurate metabolic
measurement of live glioblastoma tumors
transplanted from human patients into the
mouse brain, which demonstrated that
glioblastoma primarily utilizes mitochondrial
glucose oxidation in vivo to support aggressive
tumor growth. These observations will
ultimately lead to novel strategies to image
and treat glioblastoma in human patients.
Then in 2010, Professor Cho was recruited
by the Gwangju Institute of Science and
Technology (GIST) to join the faculty as an
Assistant Professor in the newly established
GIST College where he was tasked with the
responsibility of creating and developing the
biology curriculum for the entire General
Studies Division. Professor Cho purposefully
designed a challenging “hands-on” laboratorybased biology curriculum that exposed
every freshman and sophomore student at
GIST College to an inquiry/experiencebased approach to learning biology that was
intended to help students discover their own
passion and potential for biological research
before being required to declare their majors
as juniors.

Steve K. Cho
Assistant Professor

E-mail. scho@gist.ac.kr
Tel. 062)715-3631

Having successfully completed this task
of designing the biology curriculum for the
General Studies Division at GIST College,
Professor Cho was officially accepted on
September 1, 2016, as a faculty member of
the Graduate School of Biological Sciences at
GIST where he looks forward to re-igniting
his longtime passion for cancer research by
continuing his work on tumor metabolism
and therapeutic oncology research. The
main research area of his new lab will be to
understand the unusual metabolic activities
that allow GBM tumor cells to escape the
normal physiological restraints for growth and
cell proliferation.

School of Life Sciences, GIST(Gwangju Institute of Science and Technology)
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GIST 생명과학부 신입생모집
모집과정
석사과정, 박사과정, 석·박사통합과정

장학제도 및 특전
•입학금외 납입금 전액 국비 지원 및 추가 장학금 지급 (年 석사과정 약 1,436만원, 박사과정 약 2,328만원)
•박사 및 통합과정 병역특례 혜택 (박사과정 전문연구요원 100% 편입)
•기숙사 및 기혼자아파트 제공
•차별화된 교육환경 (전과목 영어강의, 재학생 장·단기 해외 연수기회 제공, 이상적인 학생대 교수 비율 (10:1), 학위논문인증제도)

입학설명회 및 오픈랩
•입시전형 : 년 3회 실시 (봄학기 1차/2차전형 및 가을학기 전형)
•입학설명회 : 매입시 전형시 수시로 진행, 세부일정 및 내용은 입학안내 홈페이지 참조
•오픈랩 : 년3회 실시, 세부 일정 및 내용은 입학안내 홈페이지 참조

입학문의
http://life1.gist.ac.kr
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