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4:00-5:00  Plenary Session |
(ZH: STy AM|ch)

4 (NCC/NCC Bio LHH)

50 years war on cancer & what's next?

Y (SM|TH 2cH)

Vascular regeneration with stem cells or reprogrammed cells

5:15-6:45  Plenary Session ||
(ZHE: ZHAIL KITOX)

3 0|5 (M2 2/rH)

Efficient & successful new drug development through clinical
pharmacological approach

ZET (HI0|QEAH [{H)

HOPHLIOIA HHE S} HIALAI-L 47

GHIE (M2 Soti/=7 101 PABEI MY THE)
Mind the gap between human and animal model for COVID19
infection

7¥ 30¥ 2%

3:00-4:30 Session |

(ZPE: =01 M2ch/g3y Za3)

HES (23

Nitric oxide donor/scavenger for treatment of various disease

RET (MS0H AtH)

Efficient GNE myopathy disease modeling with mutation specific
phenatypes in human pluripotent stem cells by base editors
LRI (M2 0H 2fth)

Machine learning application in polypharmacological drug discovery

450-68:20  Session I
(ZHE: =Eol 71S=tH/2 83 GIST)
% (=30 ofzich)
Oncoprotein CIP2A regulates the disassembly of primary cilia and
glycolytic metabolism
0| & (=i 2th)
Chemical biclogy inspired drug development for tumor remission
D (SMICH YHA A
Understanding the Hedgehog signaling pathway using small
- molecule probes: Closing the gap between chemistry and biology

7:30-9:00  Session Il

(EH: 452 2Y0/252 AM)
ZUH (O2I0{CH Xy HDSITH/HEAE2} CHEE)

An adaptive signaling for survival against oxidative stress in cancer

LZE (U oit)

Facile strategies for the discovery of novel kinase inhibitors

LA (HMICH 2ich)

Molecular signature of cancer origin cells and cancer origin area

7TE31Y EQY

8:30-10:30 Session |V

(EHE: 2gs MEU/UES S
a5k (GIST 2 YHI S/ KsAHOL| thE)
Microbiome research and development
XSG (FA[CH 2Ic)
mTOR inhibitors alleviate hearing loss resulting from OSBPL2 mutation
HSZ W (TM[CH i)
Immuno-modulator potency of gut microbiota and their therapeutic
implication in inflammatory disorders
X E e (GIST MHzs)
Compromised translation of host mRNAs upon COVID-19 infection
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Jaewhan Song

Professor

Department of Biochemistry, Yonsei University, Korea

E-mail: jso678@yonsei.ac.kr

Education
1. Bachelors of Science 1993, Yonsei University, Seoul Korea

2. Masters of Science 1995, Yonsei University, Seoul Korea

3. Ph.D. 2000. Northwestern University, Evanston, USA

Experience

1. Northwestern University (The Dept. of Biochemistry, Molecular Biology and Cell Biology):
Post-doctoral fellow with Dr. Richard I, Morimoto (2000-2002)

2. Sungkyunkwan University (Dept. of Biotechnology and Bioengineering): Assistant/Associate
professor (2002-2010)

3. Yonsei University (Dept. of Biochemistry): Professor (Sept 2010-present), Chair of Dept of
Biochem

Reference

1. Dachyeon Seong, Manhyung Jeong, Jinho Seo, Ji-Yoon Leec, Chi Hyun Hwang,
Ho-Chul Shin, Jeong Yoon Shin, Hye-Jung Kim,..., and Jaewhan Song, Identification
of MYC as an antinecroptotic protein that stifles RIPKI1-RIPK3 complex
formation(2020), 19982-19993 PNAS August 18, 2020 vol. 117 no. 33

2. Jinho Seo, Daehyeon Seong, Young Woo Nam, Chi Hyun Hwang,... and Jaewhan
Song(2020), Beclin 1 functions as a negative modulator of MLKL oligomerisation by
integrating into the necrosome complex(2020), Cell Death & Differentiation
https://doi.org/10.1038/s41418-020-0561-9

3. Shin S, Kim K, Kim HR, Ylaya K, Do SI,..., and Song J. Deubiquitylation and
stabilization of Notchl intracellular domain by ubiquitin-specific protease 8 enhance
tumorigenesis in breast cancer (2020) Cdl Death Differ. doi:
10.1038/s41418-019-0419-1

4. Min-Sik Lee, Hyun-Ji Han, Il Young Kim, Su Yeon Han,..., and Je Kyung Seong
& Jaewhan Song. Loss of the E3 ubiquitin ligase MKRNI1 represses diet-induced
metabolic syndrome through AMPK activation (2018) Nature Communications.
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50 years war on cancer & what’s next?
Soo-Youl Kim, Ph.D.

Division of Cancer Biology

Research Institute, National Cancer Center, Goyang, Republic of Korea

OjZoj ARE S3l0] W M o HE8S O HIMA| E 2K FTO| 19714 H
LHEZON 2felf Cancer Act®2 S HA| 50F0| QM. O] Ee| AF8o= 50 T 100% AfsHH ALL
BRF= Ol 95% 70| A= JR|Al 50'dZh 19710 Hisfl 2000817 @Al S7RE A=
YPURFR0P] PP UES THART o T4 FAE SOEY, & A diFR 2(EES ASSH
et AAFHE S WA EAH BAREEIOIL RUS, ekt FRIE OfbtstlRt Aek= SRE0
O e LY &5 B0| SR Cancer Therapeutics/h= ZO| M MEA SEH. T2
|ESFEQl Ao, JAES B2 STH0IE 7R GRS 1ol o] Fuiet SRIREOR (&Esk=
0| OA| Ofelit Hht. A4 Sioll= Z|HE= A0l SR Ed S0l x2S 7IHElE 2P
A0 M Q7| MEOIT: mER & Gt o OIF2 ZE ¥79 7I8E AT +oRPt S ARt
OMFE| ZLSIO{oF St BAISS| unmet needS ARICE FAES SSokc A7 ARIS MO
| B8 A=Y + UH:

100 M 5o Z2fH 2F0| o AE, 8E SRIAE0| UEXRY RfES A8SkE A=t

UL 1, 22F HAE SSt SEEE HAR afRtFY| S0 22| AAPH BARIM. Ol 71Re 2
3[51R0| ARIEIO (Chemical group), 204P| 2 HHEO A AAAIRO| AT, ZEBISIAO|
SiS EORt FR2| 5 SO0IIAt HIYLARO| HEFEH 23eRiadel ags =54 BXR|=7t
oo, HYR|=ef ofsfRo| 30| SIS EO[AL ool T off EEE G SYTAR(EL
(Immunooncology group) EUEM. OP7[0|= SHAPH QUAL 22Ol= MEER XeRi|EIb JKsg
HIZEHEO| 7| BYR|=IL S @ (Biochemical group). O|Z2 OR[HMUZSAZ 20MP7| = et
Warburg effect2t methotrexate 2= 2 S0[0|1L HHAMOI F THA[Z2| 2|O|C

2FH, 204P7| 2 A0 LS OlsliolR= o T AL FYOIM HIOIHAE ZOHof Hiol2A

O]

O POz W St (Virus group). 1P| HIO|RA HHLIOR TIMNN RIS ORY/R|ESHCL
RAURES Pl F7IME EMZEY Y /AR oL, STHOIET S SRA|ZH
CHEES| AS2 HIOHZA 7|HO| OfdE YOPKHM Virus group S0 BERICE |RUSRAIE2
RUAL] 7|50 [ARIR] T 2Rie| oNIE Ak MER Eel YHES o 28D
Y| SO} Gy LlsE TEE &deiE BHOR Sk 2[=°9| /HF0| & EC (Molecular
biology group). 2| Al=S BAMSIE AS RSk ETY SUHOIE A4S £ LU= 208 I
OffZ| HAL A4S Fclks Z&8E SUHOIE LASK| Tt = cancer genetics 0|22 AR

HOIES genomicsE BY | IUBICPL 2T SR A AL 45 Ol o A8 %S
Precision medicine O|2f1 SEH7}?

ZE2 Y2 W ol LS AW IY2 Bl ook =aelel Feih 220 Cist
UBE O} Foolch 2T S O|RL Yol ¥ZS| FSlof F LMAE ECio] 2018 ¢
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Soo-Youl Kim, Ph.D.
Principal Scientist (X| 1)

Research Institute, National Cancer Center, Korea

E-mail: kimsooyoul@gmail.com ..

E/A wocd

1. 1981-1985: Department of Biochemistry, College of Natural Science, Yonsei
University. B.S.

2. 1985-1991: Department of Medicine, Medical School, Seoul National University, M.S
& Ph.D. (Biochemistry Major)

Education

Experience
1. 1991-1995: Postdoctoral Fellow, National Institutes of Health, U.S.A.
2. 1997-2001: Visiting Scientist, National Institutes of Health, U.S.A.
3. 2001-2005: Assistant Professor, Weill Medical College of Cornell Univ., NY, U.S.A.
4. 2005-present: Principal Scientist, Research Institute, National Cancer Center
Head, Division of Cancer Biology

5. 2009-2009: Director, Founding Committee for NCC driven anti-cancer drug
development program

Academic Society
1. 2010-now: President, KSBMB/ Drug Development Consortium (1%, 2%, 4% 5% g™ 78 gh ot
10" 11™)
Kor. Soc. of Biochem. & Mol. Biol. (KSBMB)
2. 2017-now: President, PSK/ Drug Development Network (1%, 2™, 3" 4™

References

1. Jae-Seon Lee, Ho Lee, Sang Myung Woo, Hyonchol Jang,..., Sung-Sik Han and Soo-Youl Kim.
Overall survival of pancreatic ductal adenocarcinoma is doubled by Aldh7al deletion in the KPC
mouse. Theranostics. 2021 Jan 19;11(7):3472-3488. doi: 10.7150/thno.53935. eCollection 2021.

2. Jae-Seon Lee, Ho Lee, Hyonchol Jang, Seon-Hyeong Lee, Joon Hee Kang...., and Soo-Youl Kim.
Targeting Oxidative Phosphorylation Reverses Drug Resistance in Cancer Cells by Blocking
Autophagy Recycling. Cells. 2020 Sep 1;9(9):2013. doi: 10.3390/cells9092013.

3. Joon Hee Kang, Seon-Hyeong Lee, Jae-Seon Lee, Ji Sun Ha,..., and Soo-Youl Kim. Inhibition of
Transglutaminase 2 but Not of MDM2 Has a Significant Therapeutic Effect on Renal Cell
Carcinoma. Cells. 2020 Jun 16;9(6):1475. doi: 10.3390/cells9061475.

4. Seon-Hyeong Lee, Joon Hee Kang,.., Ho Lee and Soo-Youl Kim. The Combination of Loss of
ALDHIL1 Function and Phenformin Treatment Decreases Tumor Growth in KRAS-Driven Lung
Cancer. Cancers (Basel). 2020 May 28;12(6):1382. doi: 10.3390/cancers12061382.
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“How can we cure cancer?”

Gene, Virus & Cancer (17 ~21¢)

" Inductive Method Drives Cancer Biology into Cancer Genetics

How can we advance
new therapiesif 800'1b r
gorilla thinks cancer isa

genetic disease?

17° 19° 19°¢ 2° 20° 21°

Francis Bacon Gregor Mendel Charles  Peyton Rous  James Craig <
Empiricism ~~ Lawof Darwin RSV discovery Watson Venter The NCI, the academic, and
Lr!%gtrlg? ;r&eggethe inheritance Eg}ﬂm ONA structure ~ Celera, TIGR " pharmaceutical cancer industries

177 227 Zoo| BiE o § o2 43N $HE ENZ st= ARE SYEC HEH.
A2 T N2 0 A0I0Z BoPtn, A0 ENE fTOh= A2 MEHD MHOE FYH:
A B2 MEZ BOISO|= empiricism©] B BITH O MeEYel 20 qpef I Y 71,
2 2% CIFAT R2H AT @& HOIHAT 2= genetic disease® YUY M.
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Nirenberg  Vannevar Bush (1890-1974) Vlrus Chemlcal Sidney Farber (1903-1973)

(1927-2010)

Geneticist ~ Pres. Adv of Roosevelt & Truman G rou p G ro u p Pediatric pathologist at Harvard

Nobel prizz  Analogue computer invention. Anti-folate drug develop (aminopterin)

1968 Manhatten Project leader. Dana-Farber Cancer Institute founder
r NSF founder
(e N (1934) 4 ‘
O/ Oy
Cure for cancer

Basic science — cause of cancer Memorial Sloan Kettering Cancer Center (1945)
Viral infection theory - gulfur mustard
Gene study _ MD Anderson Cancer Center (1971)
Oncogene o M Francis Collins ‘

The Cancer Genome Atlas Geneticist

Targeted therapy g {\Izlglnglr:ﬁt;;
Target th .
ﬂ Cancer metabolism

)

2 VIRUS GROUP

NCI = 1960 Special Virus Cancer Program2
104 O ©IZUG. °l 19524 Aot 8o A5
%2 22 X oL, O ROUS A @yl 9

T8 GRS,

N

2N Geneticse PHE SAWD FHEE AT
Molecular Biology® 2MoE ERAFOZ 359
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BIOLOGY GROUP

1986 EGF
_ 399 =98 T e [ -,
SEM B2 B AUy | i ’\

4

Stanly Cohen Altered Cell Signaling 1998
= Trastuzumab FDA 59l
oy §29 12& HM Genetics® HUE ‘v
352 2HO 58 & A2 2 4+ A
Genetics: Gene - Function EGFR 2003
Biochemistry: Protein — Function 0 e
Molecular Biology: Gene - Protein EXHO| BANE Gefitinib FDA 5?1 i %
Cell Biology: Cell function NS

04 CHEMICAL GROUP

Chemotherapy =
Magic Bullet Theory

“Zauberkugel”

an idea that it could be possible to
kill specific microbes

9

Penicillin was discovered in 1928
by Scottish scientist Alexander Fleming

Paul Ehrlich |00

(1854-1915) LA T UoNEY AR 20MTIE §¥S SRER ARYs HA
ili rana™ NRGUL ©A 2E0| 22 81 AN T2 g 4

Syphilis th_erapy oIty oy A|[||0|q Chemical © BE & 4 & 4

SN ROE o0 £ AT, Magic Bullel | 9 B2t

Chemical2 °IOHE YT AEE ZOI= A% IR,
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1922 Otto Meyerhof received a Nobel Prize
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200§ 22 o83l 238
J. Clin. Invest. 118:3930-342 (2008

, 19313 T4 G2 g9 2NN 4AEY0E TBYS 29 Hik §

EoF oA B7'E WOl g0H2 2 oA Refd BT BY HED.
Or. Otto Warburg HSPS mTOR 9MTHAl WOl YRBA ERA=S 3 2ROA
1931 Nobel Prize HMO NS Mz2 FUE RO BRtol TG, o TEAF
so%tE F MCTT AMA| CIRG.

(G, DIVERSE TRENDS
BUT ONE GOAL

“1980s ~ 1990s° FFot A4E o B2 LIt O™TAZ War on Cancerd
MYOBA SO| 23 MY TR39 NEED A RO EANESL NIMEO| %
Og 0 22 YN 1 o2 FXHO HED 2= FEA 1|52 A7 WAL ANE

CEO¥2 WA RUN AMIE EAAD FY2 O RUCH AME= ZE ¥ 3
AANDE FY2 ANE T E ERD, FYAMMs UASUND BAQ nF2 SR ZAUC
3949 OE2 O|F: TE WHEY YO HAA 22E 2HZ YUY ARFO HUD.
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Vascular regeneration with stem cells or reprogrammed cells
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Vascular regeneation with sem cdls, reprogrammed
cells and enginearing

Young-sup Yoon, MD, Ph.D
Digtinguished Professor of Medicine
Avision Biomedical Research Ingitute
Yonsei University College of Medicine

We developed a fully defined, clinically-compatible cell culture system that can
generate purified, functional, and therapeutically effective endothelial cells (ECs)
from human pluripotent stem cells (hPSCs), which include human embryonic
stem cells and induced pluripotent stem cells. We further encapsulated
hPSC-ECs within the nanomatrix gel and transplanted them into experimental
hindlimb ischemia. These encapsulated hPSC-ECs remained engrafted for more
than 10 months in ischemic tissues, and when compared to bare hPSC-ECs, they
exerted higher and prolonged neovascularization and showed better vascular
regenerative capacity.

Direct conversion or reprogramming of human postnatal cells into ECs,
bypassing stem or progenitor cell status, is crucial for cell therapy, and
pathophysiological investigation but has remained largely unexplored. We thus
sought to directly reprogram human postnatal dermal fibroblasts (HDFs) to ECs
with vasculogenic and endothelial transcription factors (TFs) and determine their
vascularizing and therapeutic potential. We found that ER71/ETV2 alone is able
to directly reprogram human postnatal cells to functional, mature ECs, referred to
as reprogrammed ECs (rECs). These rECs could be valuable for cell therapy,
disease investigation, and exploration of the reprogramming process.

_17_
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Young-sup Yoon, M.D. Ph.D

Distinguished Professor

Avison Biomedical Research Institute

Yonsei University College of Medicine, Seoul, Korea

E-mail: ysyoonl@yuhs.ac

Education
1. 1983-1989: Yonsei University College of Medicine, Seoul, Korea (M.D.)

2. 1991-1993: Yonsei University College of Medicine, Seoul, Korea (MS)
3. 1993-1998: Yonsei University College of Medicine, Seoul, Korea (Ph.D.)
4. 2000-2002: Tufts University, Post-doctoral Fellow

Experience

1989-1994: Internship and Residency, Internal Medicine, Yonsei Univ. Medical Center,
Seoul, Korea

1994-1997: Military Service
1998-1999: Fellowship, Cardiology, Yonsei University Medical Center, Seoul, Korea

1999-2000: Faculty, Cardiology, Yonsei University Medical Center, Seoul, Korea

2000-2002: Postdoctoral Fellowship, Caritas St. Elizabeth’s Medical Center
(CSEMC), Boston, MA

2003-2007: Assistant Professor, Tufts University School of Medicine, CSEMC, Boston, MA

2006-2007: Director of Stem Cell Biology at CSEMC

2007-2008: Associate Professor of Medicine, Tufts University School of Medicine
2008-2013: Director of Stem Cell Biology, Associate Professor, Emory University
2015- : Distinguished Professor, Yonsei University College of Medicine

2018- : Bruce R. Logue Chair of Cardiology, Emory University

References (Relevant to the current presentation)

1) Lee SJ, Kim S, Byun J, Han JW, Park IH, Yoon YS*. Therapeutic effects and
long-term dynamic vascularization by implantation of purified endothelial cells derived
from human pluripotent stem cells via a defined system and encapsulated by nanomatrix.
Circulation 2017;136:1939-1954.

2) Lee S, Park C, Han JW, Kim JY, Cho K, Kim EJ, Kim S, Lee SJ, An HJ, Sin MY,
Sharma S, Yoon YS*. Direct reprogramming of human dermal fibroblasts into endothelial
cells using ER71/ETV2. Circ Res 2017;120:848-861. (Cover article with an editorial)

3) Lee SH, Lee S, Yoon YS*. Vascular Regeneration with New Sources of Endothelial
Cells: Pluripotent Stem Cells and Directly Reprogrammed Cells. Circ Res 2019;124:29-31.
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Vascular Regeneration with Stem Cells,
Reprogrammed Cells and Engineering

Young-sup Yoon, MD, Ph.D, FAHA
Distinguished Professor
Yonsei University
‘Bruce R. Logue Chair
Emory University

Ischemic Cardiovascular Disease

Loss of vessels

Ischemic Heart Disease Peripheral vascular obstructive disease

% ﬁ 1 Clot stops flow W

|| onvesse
i wal
|
B | BN,
r:‘&
v b

Reduced Blood Flow

A
Th
= \ Where the blockage

occurs in the artery

\ Where the

heart is affected
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Vessel Formation

Vasculogenic & o 4 ,
incorporation P | b j i Pericyte
of EPCs

Branching |
Formation of :
lymphatic
capillaries and
collecting ducts

cord-like structures

Human pluripotent stem cell
differentiation using a 2D system

DO D4 D14
ES Stage 1
Inhibition of Angiogenic growth factors Ce!' Cell purification
GSK3B sorting and maintenance
@ o e ®
Mesoderm induction Endothelial differentiation Enrichment of
endothelial cells
* Cell lines: Human ESC H1, H9, and Human iPSC BJ1
* Angiogenic growth factors: VEGF, EGF, bFGF, etc

G

1?(
:

MACS sorting

Lee SJ et al, Circulation 2017
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Peptide Amphiphiles (PA)

MMP sensitive cell

Cis enzyme mediated  ghesive
degradation ligand
Hydrophobic tail Hydrophilic functional peptide

PAs incorporate:
*Cell adhesive ligand: RGDS

*Derived from natural ECM protein - fibrin
*Promotes cell adhesion and retention

*MMP-2 degradable sequence
Jun et al, ACS Nano, 2008; Ban et al, ACS Nano 2015 M 8-10 nm

Long-term Vasculogenic Effects of
PA-RGDS/hPSC-ECs

10 months

Lee SJ et al, Circulation 2017

_21_




hiPSC-EC Transplantation

1 Generation of hiPSC

|

Cell

Transplantation

+ Nanomatrix Production of hiPSC-EC
-——ﬁ

PA-RGDS Encapsulation

Indirect e
\ "
reprogramming ~ differentiation
iPSC reprog. Factors '\\
(OSKM, miR302;367) -
Margariti et al. 2012 PNAS S "
. Kurian et al. 2012 Nat Methods ~
Fibroblasts Li et al. 2013 ATVB “
Direct
reprogramming
Amniotic Cells Three EC-TFs (ETV2, FL1,ERG) E“dOtITelial
. cells
(c-kit) Ginsberg et al. 2012 Cell
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Direct Reprogramming of HDFs into ECs by ETV2

HDF early rEC late rEC
ETV2

ETV2 *VPA
—_— > > >
7 days 21 days 6days 66 days

KDR*

MVECs

Modified from Cheng et al., Circ. Res., 2017
Lee et al., Circ Res. 2017

Two Emerging Methods for
Inducing Neovascularization

Reprogramming

Pluripotency Factors

Target Organ
Angiogenesis (jof :

Endothelial cells sprouting
rom pre-existing blood vesse}".

Lee et al., Circ. Res. 2019
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Shin Woo Cha, Ph.D

Senior Researcher

Korea Institute of Toxicology

E-mail: swcha@kitox.re.kr

Education :
1. 1981-1985: College of Veterinary, Seoul National University, Seoul, Korea, B.S.

2. 1989-1992: College of Veterinary, Seoul National University, Seoul, Korea, M.S.
3. 1994-1999: Veterinary Biochemistry & Laboratory, Seoul National University,

Korea, Ph.D.
Experience
1. 1987-1995: $H231et1 T4 SHHIMIE, g
2.1995-2001: ot=otstATA SHE7MAYH, MAATH
3.2002-2004: $HRSSIOITA R IHHEIIATA, HYUT
4. 2004-present: SHEBFSHOITA HA OPYMIIGITA, M1l
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Efficient & successful new drug development through
clinical pharmacological approach
SeungHwan Lee, M.D, Ph.D.

Department of Clinical Pharmacology and Therapeutics, Seoul National University
Hospital, Seoul, Republic of Korea

Most of drugs have a dose-pharmacokinetic(PK)-pharmacodynamic(PD)-clinical effect
relationship, which varies among patient groups or individuals. Clinical pharmacology
studies the mechanism of action of drugs in human including PK-PD relationship and
its diversity, and is a key discipline for drug development and optimal pharmacotherapy.
Based on the advance in molecular biology, various new drug candidates with high
potential for success are being developed, but the rate at which these candidates are
approved as new drugs is still very low. In some cases, the cause of failure is a
problem with the candidate itself, but in many cases, it is the wrong clinical
development strategy and design due to the lack of clinical pharmacological
understanding for the candidate. In this presentation, we will focus on some cases of

successful and efficient drug development through clinical pharmacological approach.
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How drug works?
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How drug works?
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Drug development process

¥,
/ / /
Normal Subjects or 111 Patients — 111 Patients Effectiveness
Mildly 11l Patients — proof of concept dose (&/or and Safety
PK-PD (inc. (preliminary concentration)- (multicenter, large
metabolism) efficacy, safety) response safety trials)
safety/tolerability -
rug level assay
(SP ectrum of Pharmacogenetics / pharmacogenomics
adverse events) Modeling and trial simulation
Pharmacoepidemiology / pharmacovigilance
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Failure rate of new drug development
Stage: Dl-;irogve:ry D|:(:eoa\f|ery Optll-r:lazgtlon Rrecliniedl Phase Phase Phase :T':g:)sn Edunen

ANANA U

% Success 63% 61% 64% 57% 56% 44% 60% 83%
\ Overall
Y
1.8%
l Discovery \ Development

! |
24.5% 7%

http://www.discoverymanagementsolutions.com/the-organization-of-biopharmaceutical-rd/attrition/
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How overcome the limitations

* TPP based Drug Development

 Target Product Profile (TPP) in Scientific/Medical aspect
» Targeted Usage (Indication)
= Route, Dosing Frequency
* Drug/Food Interactions
= Efficacy
= Adverse effects: Potential for off-target pharmacologic effects

= Mechanism of Action: Receptor interaction, Duration of effect,
Reversibility

= First-in-class drug or not

= Preclinical data: Preclinical PK, Toxicological potential, Potential for
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species specific activity

How overcome the limitations
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Introduction of the Laboratory Animals and non-clinical
dudy for New drug development

Jong Koo Kang, CEO / D.V.M., Ph. D.
Biotoxtech Co., Ltd

Laboratory animals are required to study the toxicity of chemicals or, as in
safety evaluations, to establish the absence of toxic effects for new compounds
or to determine the risk which they may represent to humans. The most
commonly used laboratory animals are mice, rats, dogs, rabbits, guinea pigs and
monkeys.The process of drug development involves non-clinical and clinical
studies. The main goals of non-clinical studies are to determine a starting, safe
dose for first-in-human study and assess potential toxicity of the product, which
typically include new chemical and biological drugs. Non-clinical studies are
conducted using different protocols including animal studies, which mostly follow
the Good Laboratory Practice (GLP) regulations. During the early pre-clinical
development process, also known as Go/No-Go decision, a drug candidate needs
to pass through several steps, such as determination of drug availability,
absorption, distribution, metabolism and elimination (ADME) and preliminary
studies that aim to investigate the candidate safety including genotoxicity,
mutagenicity, safety pharmacology and general toxicology.

These studies must be conducted before the Investigational New Drug (IND)
application. The purpose of IND-enabling studies is to secure approval to
conduct the first-in-human clinical trials with a new drug. The package of
non-clinical studies should cover all information needed for the safe transposition
of drugs from animals to humans, generally based on the non-observed adverse
effect level (NOAEL) obtained from general toxicity studies. MRSD(Estimating
the maximum recommended starting dose) of a pharmaceutical for phase I
human clinical trials and the non-observed adverse effect level (NOAEL) for
non-pharmaceuticals is currently based exclusively on an extrapolation of the
results of repeated toxicity studies.After IND approval, other GLP experiments
for the evaluation of chronic toxicity, reproductive and developmental toxicity,
carcinogenicity and genotoxicity, are carried out during the clinical phase of
development.
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Step 1 : Determine “No Observed Adverse Effect Level” (NOAEL)
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Step 2 : Convert NOAEL to a “Human Equivalent Dose” (HED M RSD(mg/kg)= HED+1 O(Safety Factor)
Step 3 ! Select HED from the most appropriate species HED = NOAEL + Conversion Factor
Step 4 : Apply a safety factor (>10-fold) to give a MRSD or

Step 5 : Adjust MRSD based on the pharmacologically active dose (PAD} NOAEL X Conversion Factor

[ Minimal Acceptable Biological Effective Level (MABEL) ]

Table 1: Conversion of Animal Doses to Human Equivalent Doses
Based on Body Surface Area R .
To Convert To Convert Animal Dose n mg/kg b
okE How to Choose MRSD in Rat repeated toxicity test?
Animal Dose in to HED" in mg/kg. Either:
Species mg/kg to Dose in Divide Multiply
mg/m?, Multiply | Animal Dose By|Animal Dose By = s - - . -
by ky S20H, F S)0IA Al 20l Chiet NOAELE &Q15H0 : 20 ma/kg
Human 37 - -
Child (20 kg)® 25 ) . _
Mouse 3 123 0.08 HS2(H)2 Conversion Factor® LI+ (Z38t0) : 20mg/kg + 6.2
s 74 0,13 6.2 (0.16) 20mga/kg x 0.16
[IRat 3 52 015
Ferret 7 33 0.19 24 2= 22t i . s
Guinea pi 5 ¥ s AE I CHSdt= &% (Human Equivalent Dose :HED) : 3.2 mg/kg
Rabbit 12 3.1 0.32
T 2 = 2| ChAl erEII4 (safety factor) 1022 L0l RBHCh £ 0.32 mo/ka
Monkeys® 12 3.1 0.32 MRSD(mg/kg)=HED-10( Safety Factor)
Marmoset 6 62 0.16
Squirre] monkey 7 5.3 0.19
Baboon 20 1.8 0.54 o o >
Micro-pig 27 14 0.73 Ao10l M2l MRSD : 0.32 mg/kg X 60 kg = 19.2 mg/adult
Mini-pig 35 1.1 0.95
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Mind the gap between human and animal model for COVID19 infection
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Mind the Gap beween Animal Models and Human
Patients from COVID-19 Infection

Je Kyung SEONG DVM, PhD

Lab. of Developmental Biology and Genomics, College of Veterinary Medicine,
Seoul National University
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Efficient GNE myopathy disease modeling with mutation
goecific phenotypes in human pluripotent gem cells by
base editors

Hyuk-Jin Cha, Ph.D

Colllege of Pharmacy, Seoul National University

Despite the great potential of diseasemodeling with the isogenic pairs of human pluripotent stem cells
(hPSCs), theextremely low efficiency of precise gene editing in hPSCs remains a technicalhurdle for
this approach. Herein, we took advantage of currently available baseeditors (BEs) to epitomize the
isogenic disease model from hPSCs. Using thismethod, we established 14 hPSCs that harbor point
mutations on the GNEgene, including four different mutations found in GNE myopathy patients. Due
tolesser activation of p53 by BEs than Cas9, a higher editing efficiency with BEswas achieved. Four
different mutations in the epimerase or kinase domains of GNErevealed mutation-specific
hyposialylation, which was closely correlated topathological clinical phenotypes. These
mutation-specific hyposialylationpatterns were evident in GNE protein structure modeling. Furthermore,
treatmentwith a drug candidate currently under clinical trials showed amutation-specific drug response
in GNE myopathy disease models. These datasuggest that isogenic discase models from hPSCs using
BEs could serve as auseful tool for mimicking the pathophysiology of GNE myopathy and

forpredicting drug responses.
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Phenotype based (Content) screening (HCT)
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hPSCs based disease modeling
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Base editing technique for disease modeling
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Machine learning application in polypharmacological
drug discovey

Minsoo Noh, Ph.D.

College of Pharmacy, Natural Products Research Ingitute

Seoul National University, Seoul, Republic of Korea

In drug discovery, machine learning (ML) approaches are extensively used in
molecular simulations to understand drug target interactions, in silico design of novel
pharmacophores, and prediction of potential toxicity of new drug candidates, etc. In
conventional target-based drug discovery aiming at a specific target, molecular
parameters such as Kp, K;, and ICsp, to providing information on affinity or potency of
drug-target interactions can be used as selection criteria for drug candidates. Candidate
chemicals discovered by a phenotype-based drug screening, target identification is
followed to elucidate its molecular pharmacological mechanism. When target
identification has been performed for phenotypic drug candidates for metabolic diseases,
multiple molecular targets are wusually identified. Adiponectin-secretion promoting
compounds with therapeutic potentials in metabolic diseases were screened from
phenotypic screening using the adipogenesis model of human mesenchymal stem cells.
In general, adiponectin-secretion promoting compounds directly interacted with two or
three nuclear hormone receptors like PPARs, GR, ERs, LXRs, and FXR, suggesting
their polypharmacological mechanism of actions. Because polypharmacologic drugs have
multiple molecular targets, there is no method of choice for the application of multiple
polypharmacological parameters in drug candidate decision-making. ML models have
been studied to predict biological outcomes of diverse chemicals. Biological outcome
pathway models include key molecular and cellular events associated with biological
outcomes of interest. The design of biological outcome pathways requires that each
event in the network model should be a measurable biological state. If appropriate
datasets were available, ML models can be generated to provide a probability of a
specific chemical to induce biological outcomes. In this study, insights of ML
applications in polypharmacological drug discovery for adiponectin-secretion promoting

compounds will be discussed.
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Machine Learning Application
in Polypharmacological Drug Discovery

New Drug Facts ?
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Figure 2 | The distribution of new drugs discovered
between 1099 and 2008, according to the discovery
strategy.

Nat Rev Drug Discov. 2011, 10: 507-519
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Probability is a measure of sets in an abstract space of events.
- Andrei Kolmogorov (1903-1987) -
How to define or identify that abstract space of events for the particular problem in real life?
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