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Welcome Message

Hello, everyone.

[t is my pleasure to welcome all the valued scientists who form the heart of our foundation.
[ would also like to extend an especially hearty welcome to this year’s additions to the SUHF
family.

This symposium is being held for the second time after last year, and we are here to share the
findings of the scientists who joined our foundation four years ago, who have been collabo-
rating on all our future research. We will also meet and celebrate this year’s winners later in
our program.

My deepest appreciation goes to our distinguished guests for joining us despite their busy

schedules, and everyone who passionately supports the development of basic science.
Distinguished guests and pioneering scientists,

Our foundation was established with a clear mission: support revolutionary discoveries in the
field of life sciences. Our belief is that we should seek to see the sky beyond the sky, to find a
space of unlimited potential that exists just beyond our vision.

We are all struggling with this prolonged pandemic, but it has given us a chance to realize and
appreciate the sanctity of life and the true value of basic science. This reaffirms the path we
are on and, at the same time, our responsibility, too.

Our world is changing fast, and society is growing ever more complex. In this modern context,
it has become ever more challenging to perform fundamental research on one’s own. We be-
lieve that to create an environment where one plus one is not two, but five, 10 and even 20,

fellowship is of vital importance.
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Welcome Message

For the first time since the establishment of our foundation, we have researchers who have
reached the fifth year of their projects. Those who have been with us, and who will be with us
in the future, already constitute a proud research community of like-minded souls who are
travelling together on a most beautiful journey.

The world we are committed to building begins with a “selfless idea” of cherishing every life.
[ would like to ask you to be open-minded, to support each other, and to continue the inno-
vative and pioneering research that will open a brighter future for all of us.

SUHF will be a strong and close supporter on your research journey, sharing your burdens and
doubling your joy when you succeed.

With a can-do spirit, we will continuously strive to help you unleash all your potential by

offering a space for your research that is free and inspirational.
Proud scientists and distinguished guests,

For the past five years since the creation of the foundation, many people have seen our vision
and supported us. First, I would like to thank Professor V. Narry Kim of Seoul National Univer-
sity for giving the keynote speech today.

My sincere gratitude also goes to the panel of judges who have worked hard to discover inno-
vative minds, and to the members of each lab who are strong supporters of our researchers,

and of course our SUHF staff who tirelessly manage our foundation each day.

[ firmly believe that each one of you will accompany us and help as we push our way
through this challenging journey towards a greater future for all of humanity. At the end of
this adventure, [ hope we can celebrate the glorious fruition of our hard work and passion

together.

Thank you.
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I never planned my research; it planned me.
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Greetings

To all SUHF Fellows

I never planned my research; it planned me. -Max Perutz-

[ borrowed this quote from Max Perutz, the father of molecular biology. There have been
many occasions when [ have noted that Max was indeed right. My journey in science is like a
road that starts with a question, then meets a new question. I follow the first, then meet an-
other, and another. It’s been an unpredictable journey. So, let me start by welcoming you all
on this amazing journey, and by offering a heartfelt congratulations to all our SUHF fellows!
SUHF chose you, and [ have every certainty that each one of you will be a leader in your own

right and offer a major contribution to the global bioscience community.

Now let me ask, what makes a great scientist? In the biographies I read as a kid, great scientists
all had a special type of genius and were quite apart from ordinary people. Needless to say, I
dreamt of being a great scientist but dared not to say it aloud for the fear that I was not sure if
[ was one of the special ones.

[saac Newton, Albert Einstein, Marie Curie, Francis Crick- Think of all the great names. Then
my fortune led me to the legendary MRC Lab of Molecular Biology (LMB) at Cambridge. LMB
was home to more than 36 Nobel laureates—great names like Max Perutz, Francis Crick, Syd-
ney Brenner, Fred Sanger, Richard Henderson, Venki Ramakrishnan-:- Nobel Laureates on ev-
ery floor, and every day, [ met them in the hallway and in the seminar room. In the famous
LMB canteen, I queued where they queued for lunch. We discussed and critiqued everything

published in Nature.

Intriguingly, I found that Nobel laureates weren’t really geniuses: there were so many things
they did not know that I knew. They were wrong many times, and just like everyone, they
faced their own hardships in life. In LMB, I learned that the biographies were wrong and that
these Nobel laureates were just like me. But there was one thing that was very special: they
were stubborn about questions. When they became curious about something they also be-
came tenacious about solving it, almost to the point of obsession. I also learned in LMB that
world-beating science is less about special genius and more about the will to never stop asking
questions. Realizing the power of ‘asking continuously (A. Einstein) on the shoulders of giants

(I. Newton),” I became confident that I (and you) have the capacity to discover, and that our



A FokE 478
Lol Rtatel 2

=

2 of

B 32

Dal

8
o
i3

R

&

O
>
o

ne

>

]

ot

=

rO{l I_H
2l

olt

=

o
S~
o

-

ki
i o

@)

=

2

e
@,

o

=
Lo

il
N

=

iy

o
o

-

T
14
°
= g

[
fir)
>
1o
o

>

o

, YA 71l thali A=
AIEFSE FAIE H] HITA]
7}7\& AAY ZRE o) HHx

= U AES TEol F2 P#%*K}Eoﬂﬂl 17 gl
A7 BFU S BRI, St
L2 MASHAINE TN /177w
0] Fof A gul

d

1o
N
U]

—~

f
il

[©]
9,

-{Oll

~

(L
B
AU
fjo
i)

i)

/io] = 2_0_7;11: ne
o] ep-sketa NS K¢
MWA&—%

d
c

rlr = rlr

[¢)

o &2 o rlo
—
kr
Dal
)
>
_o'h
e,

2
o
i rlr

(Tt%ﬁ BEH 3

-

2 o

)
1
o
b
i

(0]

A 2t %”H]

of
)

T
-~
2
ek
13}

olt

o 2dgag o

i

fu
rd
)

rlr

AT A Zein]
1% Si5YC 2o A
o}, ghatrtoly e

ol
alr
0> 32
flo m>

Dal

-

by

2
b
=

.|

—_

—

[o Ho
o ™ o
[
=
>
i
o
=)
ne
e e

ko
B
1)

—

rlr

ol
[HUBIET
rlo
o
0,

ol

D
Fru
ool
rin

ox
Lo o

N
pa)

=

ok
jin)
T
H

<]

SUHF o2&
o] HAl A= HA

[
n
fifo
19
ne,
e

Greetings

discoveries can change the world. This is the most precious lesson I learned from that great

institute.

To my dear SUHF fellows, let me say this: we chose you by following the great traditions in
science. As Francis Bacon puts it: ‘If a man will begin with certainties, he shall end in doubts.
But if he will be content to begin with doubts, he shall end in certainties.” Never give up
asking. Some of you will invent new techniques that will enlighten our lives. Some of you
will make discoveries that can explain Mother Nature’s most precious principles. One of you
might be lucky to get the Nobel prize (and I pray dearly that the day arrives soon). This place,
where the SUHF fellows meet, will be the Salon of the 21st century, the Great Scientists’ Club,
the place where all new discoveries will be discussed. You will be the main player in the His-

tory of Science, beyond Korea.

And let me also say a word about our founder and benefactor, Chairman Suh Kyungbae. He
is our Cosimo de Medici, the person who started the Renaissance. And for his talents and
his love for the arts and sciences, Mr. Suh may also be compared to Lorenzo de Medici, who
uled during the heights of the Renaissance. It takes courage to make such a huge donation
to fundamental science, and [ would ask you to always keep this in your mind. Let’s also have
the courage to take the path that others will not, to solve problems that our society faces, and
to pioneer a bold road forward for all of humanity. Let us see the sky beyond the sky. That is
our message to you today, and my most fervent wish, along with Mr. Suh, is that together we

establish a Renaissance of Science here in Korea that never dims.

Recently, I have gone through a difficult period. And many of you know that I was quiet for
some years. The “big paper” was not coming and the question that [ was absorbed in was going
nowhere. Maybe it was because I was also absorbed in many public service roles. But my pride
would not let me accept any excuses. It was hard, but [ did not stop, because at the end of the

day I was a scientist. Finally, I saw a ray of light, which grew brighter and brighter.

We all chose to take this difficult journey. I must warn you that not every moment will be
glorious. You will surely meet despair along the way. If not, perhaps you should stop and ask
yourself if you are on the right path. If so, perhaps you are just travelling on a road well-trav-
elled by others before you. But if, on the contrary, you pave your path yourself, and do so with

creativity and perseverance, no matter how hard, SUHF will be with you.
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@ Targeting miR-204
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AH Bzt G ookl & £ e wa s K '
A i L= PA 2
2UL SIS Syt N o as> = |
® pp| CTRP3 antibody therapy
N N
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®
miR-204 inhibited ] 9 & © b '~\
Ste m(-j’ecti;:onge ECM accumulation I~ p !‘
5oy B @ “
% O
MJ
AG2AA (A2 AER) 5 =3 — recognized as irreversible dis-
_ - _ . Connective tissue .
2 8H 3 AR B 71 A5 ‘g Ao = olojyynt. Agho] AU Regeneration eases. We will attempt to estab-
———
BIAM= mre T Lxlo)x] Baf ArQ] ZElo] lish a new notion that we are capable
The Ol’igil’l of generation signal from damaged connective tissue that olx| 1, A&AQ E&o] nEHEULTE 789l of reversing and repairing the degenerative
specifies endogenous stem cell differentiation TolAl B3 WY ASHIEE FMIKE process in connective tissues. This idea fits
BIAQI Xl gl AFdUtt into the spirit of ‘the sky beyond the sky’.
ghal eakel B EAS A4 & ks e 4 Connective tissue, one of the four classes of oMol TE ABSe] Yolo] thias| wi apg MY goal s inspiring to the next generation of
JutetA o] eaid FdoldsUTh E¥9 Z12]  tissues in mammals, provides structural and O 2 95t zZ 9 mir 2 &M oLt BE A scientists that there will be yet another sky
2 ARG H2TdE A 929 999+=  mechanical support throughout the body. stol| = A EStA J)50] Q& Tk Ay apsh o3 beyond that they have to reach. In this talk,
‘o] Hol= Shs Hbof . RZR%SH 6ls°] 91 However, musculoskeletal connective tissues Z Jjdlo 2 o]y} 7|HS =H-slo] AEsiEs (ool i el @ilies iy STl Shier s
P ARA glol sttt 21 S such as cartilage, tendon, and ligament are N7} gho] ME T gaUTh ¢S sju g  last three years as a SUHF fellow. This lec-
735t Hel -9 AL sHE T&AMUol Al continuously exposed to mechanical stress- 2o ZHR AAANSAHA AT ERFHE HE FHol ture will cover several topics including how
FeZ=T 750| T WO BHOR MEL ATLE  es, which ultimately leads to the onset of 7. o] HREL LA B} o] sy OV 1ab began studying the process of con-
FZSEE TMEAL Y5ULE 2 5% 98 A degenerative diseases in the musculoskeletal Qojui Al So] EXJFHS oF 2= glgar}, 5 ective tissue regeneration. I will also share a
A2 Aygui et M 1 59 obF = 815 system. Despite much efforts to reconstruct o= Bz B EAL SO g o] & episodes over the course of our research.
WA 2d 23 1A 229 AAYS TH55HH 51 degenerated connective tissues, it has been ofUja} ojw 7)Ho] o) A =] 9o o|e} 1 Most importantly, I would like to deliver the
DA GAIS] =5t QG5 Ut a difficult task as adult connective tissues o] JA|E|o] Y= APASHE & 2= QThH AT convincing message that reversing degener-
o . . . = - ative processes in our joints and recoverin
Qo AEE AT 3% oltje} O ZHH B exhibit only a marginal repair capacity. Our H A8 3| BS54~ 9ty A shuth . p . . J 4 &
_ ’ : research team has developed a therapeutic dhneir il ivmeblomalhisy mety ot be am mnpos-
REFL NRAY Y 5ol e X} Tl oI @AelA= A AL 2= 2AME D Gple story in future
S 2412 90T 27 FAlo] BA] ok xR0 SUTAtesy to stimulate the intrinsic regenera- 75 AIESHA € 3712 o A5 Adske
B} oHFS U o, B8, e e po) 'O capacity totreat degenerative diseases in Tl A FHZ L o 2ES W =2
ol BYEHL B Hol= o o] Apg my)  Conmective tissues. 2x} B, o9 Hio] 2B HH £59) AL
2o Lfo]7t EHA AAJS] Hot glojZItial S Our research aims to break the long-standing T15-51HH 317 Y5l SUHFEA] Ayt 337 e
St 22 8H 279 £4H2 EAWEY ¢ paradigm that degenerative joint diseases are A9 BakE LS AR YT
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The Biology of Adherent-Suspension Transition

1087 i Av|Po g ME BERS 719 4 The reprogramming of somatic cells with
U2 Aol HElEo] WEFU ‘9, A= defined factors that converts cells from one
Trol w2t =2 543 7152 g5l W2t & lineage into cells of another has reshaped our
ol skt gt RG-S Ad MZET & traditional views on cell identity and cell fate
ARl oS AEFAT &2 IS AE determination. For example, the 2012 No bel
AP TS AL AR TARISE YOl Al prize was awarded to Dr. Yamanaka for dis-
4 o2 FAAEL BRAIE ARl MStel 52 covering the reprogramming factors that col-
AR S ZrotRT7| 2 EARSsUH. lectively induce pluripotent stem cells (iPSC)
20064 A 0] ofu}i}g} Alok w2 o325} o] from human somatic cells. Reprogramming
AH(Yamanaka QIAHE WFAsty, ®MEe] £  iPSC offered society the chance to provide

Adherent cell Suspension cell

r 1 r |
Epithelial Mesenchymal Hematopoietic

e

ol % S8

715 (pluripotency)& E_‘?_J_Eﬂ‘joﬁj iPSC
(induced-Pluripotent Stem Cell,

M E)E AZH Aol RSyt 20129 =
Aot tZ 4% 1= 252 iPSCE &8
3 AAgoES AR CE MEsty Q&Utt &
2] -8 FAd5the A& o2 200 372 Az A
S U AR Tso] ALY, FAK Agks A
S5t At E FRAIH EAPSUH

JREE vt 7159 Z0] H= Al TR
et 222 AFE HE o|FoIRA A%
SUTL AFE Y] B2 St AlZE2 Bl w
235 RE Us 7 ASHH FEAEE EH BEY
duth BAAEZE 1) AE U ERE FA5HE A
AL} 2) Al T B0l B H FuigMEE
Ugych vk 2o e 3) AZ-717 7 B
o] 3 H S EFUUTE 40 A AR EMT

A

(Epithelial-Mesenchymal Transition, /-1l

& 7o) ol8-2 GuMlE et B“HHOj/‘ﬂE 2 e

& ot BT, S, EMT A 50
A 2op] B2 TS s HAAL 1
o] 2o Bl AakTlel, Bt A e A

f | HZS 2 5%1’"&
EHC 2 ol MRsl

%
C)
Innovative Aims 0 N

1. Biology of reprogramming anchorage dependency

2. Drug resistance in blood cancers via CAM-DR

3. Anchorage reprogramming in the immune system

patient-specific stem cells therapy and
advanced biotechnology for regenerative

medicine.

While scientists have put considerable effort
into reprogramming different cell lineages
within the last decade, research on repro-
gramming the cell morphology has been
largely underestimated due to the fact that
epithelial-mesenchymal transition (EMT)
theory has been linked to developmental
processes and disease pathogenesis in the
last 40 years. However, the human body is
home to hundreds of cell types, which can be
grouped into 3 categories depending on cell
morphology. Adherent cells harbor either
1) epithelial-like (intact cell-cell contact) or
2) mesenchymal (loss of cell-cell contact)
morphology, whereas suspension cells in
the hematopoietic lineage maintain 3) round
morphology (loss of cell-matrix contact).
Therefore, beyond EMT, anchorage depen-
dency is the fundamental cellular feature

that can subclass cell types into two groups,

17
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rel

‘&= olslish tle AT AAFUTE adherent cells or suspension cells.

A= ‘AST’ (Adherent-Suspension Transition, Here, we aim to establish a novel paradigm in
Ha-Hgo Ho|)ghe MERAY 2Z2 I8 modern biology termed Adherent-Suspension
HHGAS MY AH FEZ AST 0|22 FHS  Transition (henceforth referred to as AST)

HAYTh BE MEZ ‘BAFo|=A(Anchorage by introducing defined AST factors capable

2o ‘BAAE' e of reprogramming cell morphology and an-

4
2) 5 BG4 BRAEE MEH E5F5t2, ©]  chorage dependency. AST paradigm can be M7 3R} LA SHAF 2A U] 3
oF -2 FejEhA Ato] 7t RtEl= WAl @ linked to fundamental physiological proper-
AR EANEZ HAER FBFLA U 97 ties of cell biology as well as pathophysiol- Unraveling a principle of 3D chromatin dynamics in gene regulation
A AFos 5T foll FrAlzet B34 ogy, such as cell cycle progression, mitotic
oA FSHiEtg o R HHE= QAFSS A cell rounding, aging, gain of pluripotency, ojw 7| 5} o] 2=Aeto] BakstmA DNA A5 ¥ Chromosomes located in the nucleus form
o S A RS U FAAEI BFRAEZR W inflammation and immune cell activation, 3} glo] BhFslt 1152 35l oy MEPOC R discrete units of genetic material composed of
otshe 9] 2he]= obA = AU A7t = invasion and metastasis, acquire drug re- w3otER], T2 TleS ot AlETF AFgel @ DNA and protein complexes. The genetic in-
T 238 oA W21 Als5Uth AST oi2itt sistance and so forth. As the pioneers of the 2t oh2 888 B 2 9k & 225Ut formationis encoded in linear DNA sequences,
UC B Az Bofnt RAro|E/o] Wslst= @4 AST paradigm, elucidating the mechanisms, RE Ato] o= ‘AR 2 o] 9I295Y  but its interpretation requires an understand-
S A HISotH TSt A A4 AHO] ¥90S developing novel experimental assays, an- o}, A= A Puj st che] X190 2 o] 7149 & ing of the three-dimensional structure of the
AEA olsistaL AMojd = A& RYUTE viore]  imal models, and chemical modulators will A Qlg)2 Fmsle a1 94yt chromosome, in which distant DNA sequenc-
2 2o B vt 2 FAQto] Mol AST  enable us to lead the field and provide inno- o W QA= 7 2] T ThelE DNAgL S €@ be juxtaposed by highly condensed
WIS WAMES] A5 £H THsETIAE  vative therapeutics and economic opportu- o i chromatin packing to preciselv control eene
o] 815 WAYNHA] g atst A ZEofollM TEE  nities to socipety. i D:}H—]]q%! B %MO%EEJ = W_%ﬁ@f expression.pRecenf tecinologi:al innovaions
= FANHCEA, HARFHY o= A4 - e H%ji‘ %}iﬁ}%ﬁ T"Eﬁﬂﬂﬂm - exploring higher-order chromatin structures
’ AR DER SHE AN A 728
= HHE AU ursjopTl AT 2 9aUTh Al Aol EAjs have uncovered the organizational properties
A= AST QIALS A2 W23}y, o]oa = 33 = tjopst S MA} 2 olAFEo] 374 oA 7 of the 3D genome and its various biological
= BRI, EAAL ASHGAHE FEE R % Aol A A5 B SHH SRR} uFlo] THolsh] implications. However, the underlying prin-
Ut E Ao EAPA0l 12 ML) 95t = mEo ) Bz 7 WA 37 LEE | ciples of 3D chromatin reorganization have
AZ AlF 7| AH] T2 2dS JRdkel . AST = 9)%o] THurEm 3Rk o] B4 it 1 not yet been elucidated. In particular, little is
OIRIZ FAIBFEFHY Aojat 7)< T} o] 283 e %40 FAEE] ARSAUT 51A) known about how genomic variations regu-
Aok b2 o= A LU T AST 0|20 n} 3719 AR ZA0] TR Qa] T E Hls A late higher-order chromatin structure, and
2 A7} RS NE Rofo] w2 AW AL o] Wo]7} oW 3AHY A kel consequently affect genotype-dependent
AlE)Z o|af5t 1, WA AFHS R85t RS o ™A 24 M| I5FS 1] gene regulation mechanisms.
oS A S, A7 B A sy To address this challenge, we hypothesize that
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o] EAE s dst7] I8l A+ AR 2 =2 non-coding located genetic variations may
2 AA5t= A 3R RS LY E ¥ol] & play a significant role in shaping the spatial
= & arrangement of the genome. This process
AR HAS BAstE GAA XA E FH could be critical to direct genotype-dependent
9 transcriptional variations through rewired

Z oA SHUTE regulatory interactions. In order to test our
H JFAYo] w2 JMA 3X % hypothesis, we first investigate whether

FAAF 27 7] long-range chromatin interactions bridge the

Aol RS MAIE 4 Q1S YT B Ao A gap between non-coding associated genetic

A} variants and disease-specific gene expression.

a s =% HAA 3
Tz Wsto] W2 Ag Eo|d FHA Ed B After that, we seek to identify various types
S MBS UTE Yobt JAA 3REE &4 of genetic variations that affect higher-order
o] Y& F+= 74 W0l W=ot7] s & Al chromatin structures. To investigate the im-
=oll EA15t= e FawoleF HAA 3X pact of large-scale genetic variations such as
Z WA A, T8 G 5ol IS th49]  structural variations, we utilize colon tumors
A MRS & o WE ot 74 Holet 44 harboring natural large-scale genomic vari-
A 3R R BH A ATE 335k 54Ut ations. For small-scale genetic variations in-
ALE oA A2 AlPSH By tr2H o] cluding single nucleotide variants and indels,
ASHA] ot A4S WSk 5 YT we collect primary human monocytes, which
SHAINE 3202 = Ao TR Hli A9 M5t facilitates to explore 3D chromatin dynamics
I} oGH JMA 3AEEES BT, AFA O in directing inter-individual transcriptional
TR ol DA JFS vlAR] ZEAQ Y variations. Our results provide a new mech-
2 & AAlste et oyt anistic insight into how genetic variations

mediate 3D genome organization in dictating

gene expression variations.
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Origins and functional consequences of complex genomic

rearrangements in cancer cells
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Over the past decade, the revolution in DNA
sequencing technologies has reduced the time
and cost of genome sequencing by more than
100,000 times each, laying the foundation for
extensive exploration of somatic mutations in
a massive number of single-cells in a human
body. Therefore, it is now technically possible
to detect and trace the mutations according
to the aging process. Systematic observation
and analysis of the mutations can reveal the
mechanistic cellular processes and acqui-
sition timing underlying the mutagenesis in
human cells.

To explore the space, I and Members of the
Laboratory of Cancer Genomics at KAIST
actively combine cutting-edge technologies,
such as high-throughput whole-genome se-
quencing and tissue-derived organoid tech-
niques. Among the different types of mu-

tations in the human genomes, we focus on
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structural variations and mutations acquired
by mis-regulation of endogenous cellular
processes. Through the sequencing of sur-
gical specimens or autopsy tissues, we detect
somatic mutations on a massive scale, and
intensively track their developmental origin
and functional consequences. In addition, we
experimentally confirm their mutagenic po-
tential by activating hypothesized mutational

processes in the organoid models.

We have constructed the technology and
know-how for the accurate detection of so-
matic mutations over the past decade. Now,
what matters more is the real-world big-da-
ta. To make a new path that no one has gone
before, technologies and big-data should
be merged. Based on the support of the Seo
Kyungbae Foundation, it has become possible
to conduct such research in the laboratory.
Based on the data and new technologies, we
will conduct research that can contribute to
humanity by fundamentally identifying the

mechanisms for mutations and cancer.
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Molecular structures and mechanisms of Cx43 and Cx36 gap

junction channels

Chul L. Thobt obal i Ak Aedof whet M1k &
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WP 339 TRIF SO i Ther
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= 83 740 =7 B duict
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Gap junction channel is a unique transmem-
brane protein complex that provides a direct
intercellular passage for various ions and
metabolites. Virtually all cells in a human
body communicate and transport materials
through gap junction at a very high speed, and
this is crucial for maintaining tissue integrity.
For examples, thanks to gap junction, hun-
dreds of myocardial cells can synchronously
contract with each heartbeat and pancreatic
beta cells can secrete insulin together in re-

sponse to high blood sugar.

A human gap junctional channel is formed by
the head-to-head docking of two hemichan-
nels from two adjacent cell membranes, and
each hemichannel consists of 6 connexins. Un-

like most ion channels, gap junction channels
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transport not only ions but also large mole-
cules including various metabolites and sig-
nal transducers, since this channel has a large
diameter more than 1 nm. This passage is not
always open. Various intracellular and ex-
tracellular factors control its gating or per-
meant selectivity. For example, when a tissue
is damaged and the cellular pH changes, these
channels close quickly, blocking intercellular

communication.

To clearly understand how the gap junction
channel opens and closes, we began the struc-
tural study of this channel in 2017. Connexin
proteins were produced in human cells, highly
purified, embedded in a thin layer of vitreous
ice, and observed with a transmission electron
microscope. As a result of three years of re-
search, we could determine the first structure
of the channel, and we have further solved
several structures in different conformations

under various conditions.

Based on the structures identified so far, we
propose the following gating mechanism.
Since connexins in the channel can individu-
ally change their conformations, the channel
can make holes of various shapes and sizes.
The conformational transition of connexin
also creates a side opening to the membrane,
through which lipid molecules can move hor-
izontally. When the vertical intercellular pore
is completely occluded by lipid molecules,
the channel closes. While these lipid mole-

cules are exported to the cell membrane, the
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Gate-covering NTHs

g AL Ay Sl 72 R = A &
AR AAAY FESH 95t T 71 E2H < A
EI =) 2ol 7= e e ave e
wesh)7t ol S Ut 2 Holl e 22y
Hroj2i s el TR S) T 27} covid-199] WAl
o AEA el 57 FEIHE Kol jEAQl
At E 4 EUT M3le] e AE
TEEY, AR, T T2 2R PSS ol
st AN AgE ¥ AE BEEve AY
= 2 Aol lEUnt. Al olzte ARl
€ 73] WA = FAA, ofn] ARFH o]
TES Zolslishd s A EH E W2
o= 2rdet TIHE A W EEUth

Gating Mechanism?
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PTM
\ Inhibitors

aggmm B

Gap Junction

Pore-lining NTHs

vertical intercellular pore gradually opens.

Our future studies will focus on understand-
ing how various environmental conditions
and chemical drugs modulate the channel
activity. They also include the development
of new inhibitors based on the closed chan-
nel structure. These studies will make a great
contribution to understanding many biologi-
cal processes in which gap junctional chan-
nels play important roles. It will also help
better understanding diseases such as cardiac
dysfunctions, brain disorders, diabetes, and

cancer.
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SUHF News

Z|715} 25+ Kyuha Choi (2017 SUHF Fellow)

A2 WA 23 FRAAE FohiH

HIGH CROSSOVER RATE1 encodes PROTEIN PHOSPHATASE X1 and
restricts meiotic crossovers in Arabidopsis

2~ H ol =} H 5 L= % ( )
LrEd 5 FRERY 2 45 GAATF dole wAt PP4R3 @M
Ao AEAY FAA TP St FiE B oeo
ATM ATR
olct. wAk Aol thet ol FYAE AEHOR & et L ?DCJ
MER3

_ - _ -

Fohe 7= TR0l Hnt s AAA Abol AR 7} wstiavsrs |& CXS o < casel
_ _ SHOC1-PTD-ZIP4 v

1-3MERE Ao g dojue A2 §F oklA e Crossover
_Q_;jﬂ\%c‘)_]. gﬂ—ggﬂ o]: %EL T'E—Xﬂ@ o] 9}\5} [40p hert (PPX1) EHEEO| RS ZHEsh= TIH] ae
EFsH g atett 2515t w4>(2017 SUHEF Fellow)  Meiotic crossover of homologous chromosomes is
A7 = AGEA e} AT A772A @H N a significant process to increase genetic diversity.
TOIA RAEO] EoMAlE EAWOlES 23S, Understanding crossover is the basis of the efficient
o] & o FAHOIA AFE Tl DA AWIHES  breeding of living things. However, the limited num-

24 X1 (Protein Phosphatase X1, PPX1)°l WAt =&  ber of crossovers between chromosomes has been a

long-standing problem in breeding.

AT 7S A3 (genetic screen) W= ©1  Kyuha Choi at POSTECH (2017 SUHF Fellow) and LR
&, FXoIA st 7 TR ALO] ¥F @A F Handerson at Cambridge University in the U. K. dis-
ArtE= QAA ol A2 TE ARl A48t 28 covered mutants with high crossover rates in Arabi-
9 SQINI0IE 427 | & A°] wAtaS £735k= ¥ dopsis, which found that the protein phosphatase X1
Ho g wAkgo] 22 SUHOINIES GO F FHol  (PPX1) represses Crossover.

Aok o Aol M= Wz et Aol 5 herl (high  Using genetic screening, the researchers effective-
crossover rate 1) WAt 4=~ 57+ £l oJF FHXF  ly selected mutants with high crossover rates. They
ofl A 7NAHE=A st inserted two fluorescent genes expressed in seeds at
FAA AL E4 B3t herl 2 THlE QAN E3)

84 different locations on chromosomes. They measured
S
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<3} st= PPX1
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ful = crossover rates between fluorescents introducing
29 % PPX1'¥3  random mutations. The study identified the gene re-
S W& meiMIGS-PPX1-PPX2 THAIE TH=°] herldl  sponsible for the phenotypes of the high crossover
AFSHAl WLAREC] O A4S AT ©]¢ A rate 1 (herl) mutant.

TA12 PPX10] A& A WAMS YO T]= 9 WA The result of the genome-wide analysis revealed that
2 (class I crossover)of| ojsh= HE wigith

Z9tol g o A= FASk witHo 2 AfR-8 sphatase. Researchers designed meiMIGS-PPX1-PPX2
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gene silencing -2

Jo

hcrl is a mutation of a gene that encodes protein pho-

WAL QA RS2 B A WY o ol 28
Sto] TheFst AlE 9] 5% Athe R T 4 A= MER
S5 IS AART 2 it AT B3t ZA|She
A] Mol Z#0 = Nature Plants; 42350 HAE Tt

(do0i:10.1038/s41477-021-00889-y).

W7%ES] 34 Chanhee Kang (2017 SUHF Fellow)

to decrease the expression of PPX1 during meio-
sis using an improved gene silencing method. They
discovered that PPX1 involves class I crossover, the
major pathway of plant crossovers.

The findings were published in the April issue of
MNature Plants; (doi:10.1038/s41477-021-00889-y).

9 EWA|SL HE 3} ko) BHS whelT

Coordinate regulation of the senescent state by selective autophagy

w312 A7 ) WA ok Thge] AlE th(senes-
(=

cence) 2} L E 31X (autophagy) Ol th. M3 =Sk 7 AA|

2t AEHAS Wol HE EAS HEE Aot 0 &
A& AlZ W G dS Z3kst ohet 24 Bafich=
EA 3pgoltt, A2 L 3ket @ EubA] 1ke] WA= B7F
Sttt QEIRAT AL L5HE JAISHoHE ARl Al
3ol " Qsith= AF & o R 97| jEo|th

AE&etnl g abstE 7ks] w4=(2017 SUHF Fellow)
AFRL FZ AE =319} QENX|S BAHE 5]
ot MER AI2RA BAT7E THEstY, LENA]
T AEA Tl A B S S5l A2 =3} AT S /AISH
T AME AT A7l TalA] 24 (proteom-
ics)3t Tl A Qg Z=2utdd] JH-S Hetsto] L E
R Q] MeA BAS RS A32YT 4 9= =

alce]

(SIP: Selective autophagy substrate Identification
Platform)& W&, A742 ©o] EAFS &8, =9

Shrlo] ojsf AEjro R BaEE theo

AZoA RLE

27 e 2y

oF AR FAo| ) chert A/ AE T 2
o upae BEstol, B taae] e BahTl 5
zo| 2ERA RS P 43 W80l 52T VL e
RS Sk £33 BA Gugo] e LEIA £
a1 RISt A wake] S0] Aleba 4 itk e
ST AR G AE 57} Lojut A A
WY ZAME SUT M 2 x| 5go] dojut
L H= o

Cellular senescence and autophagy are the two crit-
ical concepts to study aging. Cellular senescence is a
termination of the cell cycle in response to various
stresses. Autophagy is a regulated process of degrad-
ing cellular components. The relationship between
cellular senescence and autophagy is complex. It has
been reported that autophagy not only inhibits se-
nescence but is also necessary for it.

Chanhee Kang, et. al., at Seoul National University
(2017 SUHF Fellow), recently invented a novel sys-
tem analysis method, showing how autophagy coor-
dinates homeostatic state of senescence by degrading
target proteins. They developed the selective autoph-
agy substrate identification platform (SIP) by com-
bining proteomic analysis of autophagy components
with protein stability profiling to screen autophagy
substrate proteins. Using the platform, the research
group found several targeted proteins of selective au-
tophagy in senescent cells.

After genetically/cellularly analyzing the targets,
they confirmed that selective autophagy of target
proteins plays an important role in modulating stress
and inflammation in senescent cells. Especially, the
senescent state is regulated by selective autophagy.
Equal selective autophagy appeared in in vivo senes-

cent tissue of human osteoarthritis patients.
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Kang's research shows the way to control the activity
of senescent cells, the main contributor of aging, by
regulating selective autophagy. His work leads to the
opportunity of many follow-up studies to identify

cancer-specific mechanisms as well. Yonghyeon Lee,

RS WA ol A7 BIE AEE QEvb £ES
$8) 13k9] 2.2 U910l 3 AT BHS AoIE 4 9
= EATHE AoIA Tt lew, o|5 ZEste] aE
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Senescence-Associated
Autophagy Interactome (SAAI)

» Protein Stability Profiling one of the co-first authors,
is quoted as saying that ‘the
research allowed me to ex-

perience the challenges of

life as a scientist. We solved

Senescence-Regulated
Autophagy Substrates

A HAL B3k st ay [ a hard problem and are now
530] AT FRITE TS | Noworks m Soncecance ®  Charaesonmation one step closer to the secret
EA AFe abs BEAT =+ A ,, i I B sasca of aging’ Another co-first
= T8I, ofele BAE o @ e g 2 | suthor, Jaejin Kim, said that
sk = 5ko] vjde) shi o ot ? @13 .1. sase [l ‘As my first study, I faced
WL 2Us H HE & oo 47 P siiance (880 many problems but finished
5 MIAA YRR A - vwiar 55 | HIZ =iot Bipteh MR QSR S w) the work thanks to Professor
W SPPL A =Ro|gidl w2 oly] JHA] oj#]e B2 Kang and my colleagues, and SUH foundation which
O] BRI, BEs] wapdi} A7 555 Yol 917 supported the research.

= vpE|sh wol] gakel 4 9)dty ety A w3ty The research was conducted in collaboration with V.
Agtisty Agatshe Aulie]- PRIE - UEA w4 1 Narry Kim, Jin-Hong Kim, and Jong-Seo Kim, and is
TR} T5 S ol A= FASEA] THElEHE  published in the May issue of 'Developmental Cell;

A Developmental Cell; 5¥%°] HAIEATHdoi:10.10
16/j.devcel.2021.04.008).

O] S W4 Jeong-Ho Lee (2017 SUHF Fellow)

(doi:10.1016/j.devcel.2021.04.008).

w] Al BEolR YR W aske] nag Eo}

Unraveling the mechanism of incurable brain diseases by somatic

mutations of brain

FAROl A QoI Bl mhek 4T AL Ao
T 45 ek, fAR B0l 2R AR B A
A2 HA] 1 Tk AERTEA oojAl AR S Mol et
4] ol A, B AlE] 3] Lt AA(IA]
) SM0|2 Lk A4 sl ol Tk Lol 4]
= 47} Ko} QubEl B4 TEoRE 3] ofeision,
2T /Y RAH 24 THOR A Sl Yol Tt

Jeong Ho Lee at KAIST is studying somatic mutations
in the brain to look for causes and treatments for
various incurable brain diseases. They have recently
found somatic mutations that cause schizophrenia
and detected somatic mutations that lead to incur-
able epilepsy in the cerebrospinal fluid of patients.

A mutation in genes can cause serious diseases in

SR R A Aol AE2 Fro] dPi Q.
Fto]~E o]3}slthete o] 5 42(2017 SUHF Fellow)
ATAL HollA WAshs o A SIS A5
TS WAl =) 4913 A & W BH Qi &
ol 28] 0] He H A EARCIE oyl
3, GAY HASE Fole ERI0lE BAH HAS
Aol A HESte tlE 53T

ZEES g}, B T UG o FH2E Qs o
Hol FIRE A4l Agtolnt. W i & 3 ol e

some cases. Genetic mutations are classified as ger-
mline and somatic mutations. The former begins with
fertilized eggs and spreads throughout the body and
the next generation, while the latter appears at certain
cells by accident during their lives. Somatic mutations
have been difficult to detect with conventional ana-
lytic techniques due to the limited number of mutated
cells. But recently, advanced genomic analysis pro-
vides a way to identify somatic mutations, opening a
novel phase in the study of incurable diseases.

Schizophrenia is a mental disorder that ruins person-

1%
=

(Whole-exome sequencing) @ =

Pre-processing 3>

Paired brain and peripheral tissue (mostly liver)

alities with symptoms such as

hallucinations and delusions. It

3 ' is a disease that affects one per-
(Liver) cent of the population, yet the

| Deep whole exome sequencing (>550x) |

of L35k =g A E s cause is not clear. Hypothesizing
TRlo] 2As Ed¥ol= 7w ‘_é SN e somatic mutations are involved
2 Alo|Z A E3 = Al A0 o)A 3 o i in schizophrenia, the researchers
doFtt Ats 249 TYE A9 é’ MuTect analyzed the brains of patients
o "
S}+3] A Biological Psychiatry,©l H E with whole-exome sequencing.
5 MuTect a :;i;:csacora Samtools
A= 21 TH(doi:10.1016/j.biopsych. g - v They found mutations in genes
2021.01.014). Bran Sczperi,,hem Bmm°°""§'§riphera. contributing to neural circuits.
}47‘:-%% }1“401]/\_1 }?—:}’}\H—é H]@@'E‘}Q} 128 SNVs | 164 SNVs | 158 SNVs | 176 SNVs The mutations damaged Synap—
y

M| Ae 2 dhabo] RiEE = A3 | Variant Analysis | tic activities between neurons.
ot A1AL FEE ANFEHA F | (ot 2t ZHoI A& Setetol 24 28] The research was published in
— A Hs = Al EURIo 7+ o]2 2  the February issue of Biological Psychiatry; (doi:10.
= YRS 9912 ] A SiololA B2 o]FZ  the February f TBiological Psychiatry, (doi:10
(doi:10.1038/nm.3824) &3] A5 7 = A & 1016/].biopsych.2021.01.014).

olo] A= AlgYs ettt o] oAM= tAE %3t Epilepsy is a disorder causing repeated seizures re-
849128k (digital droplet PCR)& ©]-&, 8kAke] A sulting from abnormal electrical signals in the brain.
FHof A ZujgFo] ¥ A4 EQIWolS HESHE o] 4% Since they found the cause of epilepsy, which is in-
Fct ol I A2 shaloH Fto] Al viAlo g curable by drugs (doi:10.1038/nm.3824), they have

=
S0l 2 Fksha o] o132 3} I}

o} A= 49 TA1E5HS] ) Annals of Neurology,©l

21tH(doi:10.1002/ana.26080).

ogE was MBI AEAT EF 0 Aol W A
/g B0l Bobg AT AMHA A5 250) | ol A
Fageh Aol vl vk, ‘RES] GRS HAS
< AFote] A5 A7 10 F SRbol| Al 27 =20l
He BEe B ATy gyt

studied somatic mutations that cause epilepsy. Us-
ing digital droplet PCR, they succeeded in detecting
traces of somatic mutations in the cerebrospinal flu-
id of patients. The outcome of the research made the
possibility of new diagnoses that are less invasive to
patients. The study was published in the April issue
of TAnnals of Neurology; (doi:10.1002/ana.26080).
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SUHF Column

o7 e ABAI SR S
Jinwoo Lee

Professor at POSTECH, Department of Humanities and Social Sciences
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Scientists are Explorers

People often draw an analogy between explorers and scientists who find new truths from innova-
tive research. A new era always begins with the discovery of new land, as we know from the case of
Christopher Columbus and the discovery of the New World. As a discipline of investigating com-
mon truths that transcend space and time, science may at a glance seem to be built on a solid and
strong foundation. But what enabled breakthroughs in science was the adventures of pioneering
scientists who broke new ground.

Scientific investigation is exploration. What does this investigation, an act of studying a discipline
in depth, have in common with exploration? ‘Exploration’ is about taking risks to visit unfamiliar
spaces to learn something new. Scientists become true explorers when they decline to settle for
the established paradigm, when they are willing to take risks to find a new world, and a new future.
Without some element of danger or risk, you might never have a chance to land in a new world.
This philosophy of ‘Seeing the sky beyond the sky’ means you will find unlimited space beyond
what you can see and should become the North Star that guides scientific explorers. Those who are
satisfied with what’s familiar and already known can never uncover that which is new and exciting.
But if this is true, then what is it that these scientific explorers need most? First, we need ‘open
mindedness’, and a willingness to admit that what you already know is not everything: critical
thinking and a belief that you can be wrong leads to curiosity.

The second quality required for scientific explorers is ‘courage’ to endure the unexpected chal-
lenges of a strange and unknown land. Those who are afraid of unfamiliarity cannot leave their
home. How can you reach a new continent without leaving your safe place and sailing out to the
ever-changing ocean? Those comfortable with the prevailing dogmas cannot attain new truth or
knowledge.

And finally, scientific researchers should maintain what I call ‘great health.” They need the stami-
na to continue their long voyage, and face what’s strange and mysterious before setting foot on
the soil of new land. The journey will surely not be easy. But like Columbus, who once set out to
navigate the ocean, scientific explorers traverse an ocean of knowledge. If the continent that we
know is merely an island floating on an uncharted ocean, we should leave the land first for new

discoveries. Scientists are our new Columbuses.
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Suh Kyungbae Foundation

Seeing the Sky beyond the Sky

Chairman Kyungbae Suh established SUHF
to make a meaningful contribution to society, fostering progress by

nurturing world-class scientists involved in innovative research.

The primary pursuit is to lay a foundation of basic science that will spur innovation
for the next 100 years, supporting budding scientists as they expand their research

and open new horizons where even the sky has no limit.

S U H F MEA| A SFUTHZ 100 / 02-319-2990 / www.suhf.org
b umperominen 100, Hangang-daero, Yongsan-qu, Seoul, Republic of Korea /+822-319-2990 / www.suhf.org

Suh Kyungbae Foundation
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and their innovative discoveries

y 2l THX] / Key values
- A7 Rg: 2UH|L SAHQ AP S AT
Research-oriented: SUHF promotes innovative and fundamental research
- AT R Aol ATNHR A S kg FLTh
Research support: SUHF promises long-lasting research support
o A 3 Ao)Ho| 1 AFS 2L TS BASh T}

Research environment: SUHF guarantees a creative and free research environment

) AZIAFSERE AKX 2l T2 / SUHF Investigator Program

A st Hopol A 23 T 91(Big and Challenging) A& s B3 2171 9}sHAL S dhZslo] Aldghct

SUHEF supports early-stage bio-scientists who solve big and challenging problems

« A TNE et ATE SAHE T 07 Bt

Eligibility: Early-stage principal investigators performing basic research in bioscience
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) OIALS] / Leadership
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o]¥<; Hyunsook Lee Department of Biological Sciences, Seoul National University
Dean of Research, Seoul National University

O]-%% Wooyoung Lee | ™ BN B YA F A%} Former CEO of Pacific Pharm

WA} Inspector

Q5] Hee-Taek Lim ?1 KC

—

i3
i3

= W3 S A} Representative Attorney of KCL

) 91& / History

« Fellow Meeting: Science 7§%] / Fellow Meeting: Science
» SUHF Symposium 2021 7%] / SUHF Symposium 2021
o SUHF Fellow 57] A% / 5t SUHF Fellow nominated

« /JA3-9 Q1 X1 / Designation as a Sincere Public Interest Corporation
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[ want to begin by quoting the Former U.S Defense Secretary Donald Rumsfeld who died this
past June. He was famous for talking about “unknown unknowns.” That is, among things
we don’t know, there are the ones we know we don’t know (known unknowns) and the ones
we don’t know we don’t know (unknown unknowns). But most people just believe there are
things we know and things we don’t know. Many people ridiculed his remarks as preposter-

ous, but he captured the essence of what is beyond the boundaries of knowledge.

In fact, his statement lends itself well to the discipline of basic science. Science is about
turning what is unknown to humans into something that is known, and the journey begins
with discovering unknown unknowns. When someone unearths new knowledge, then others
learn and build to expand upon it. Such a collective effort is then translated into a technol-
ogy that penetrates our lives. Then, it is now something that’s “not familiar but heard of,”

even to laypeople like me.

At the Suh Kyungbae Foundation (SUHF), we find and sponsor scientists who ask big ques-
tions and commit themselves to take on challenges over a long period of time to expand our
knowledge base. These scientists go beyond being valuable assets to humanity. Just like ca-
naries that save the lives of miners, as they ask questions no one asked and expand the hori-
zons of our knowledge. This program booklet you are reading now, “Seeing the Sky Beyond
the Sky,” is part of this great endeavor. Reading the manuscripts and listening to the lectures

of the brightest minds, I hope you realize the excitement of knowing unknown unknowns.

Our journey to prepare this book afforded me the opportunity to step into this realm of un-
known unknowns. Before this project, I had no experience in publishing, and it was my first
time contacting and recruiting professional writers. I'd like to express my appreciation to
Chairman Kyungbae Suh for giving me a chance to seek what is beyond the sky-and to find
it. Also, I send my thanks to Director Hyunsook Lee for writing an article brimming with love
for science and research. And of course, I should extend my gratitude to all the promising
scientists and lab staff at SUHF, as well as Professor Jinwoo Lee and writer Myeongho Kim
who gladly accepted our request. Lastly, [ would like to thank Secretary General Seungseong
Kang and all my colleagues at the Secretariat for their encouragement and support from

start to finish.

Jiah Lee, August 2021
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