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X&E SLME B 28 atd| 2= 7f SOILIHM 2 olgtE X 2020 47271, 2021 492071 O|&Q| stetE=

S7tE|UCL.
20219 MOt 282 116710|H, 0] & LK 4074(34%), CHEF W 5174(44%), HT1712 2574(22%)0IACE 20214 12
M| KCB M= stetE &8 55 A= 1,158210|Ct,

| X3 4471 315H2 212 513}

[ = = [
S8t 2 sigtE 2L 3 Y o= e
== TAH|2HA| At TAH| 2k Ak TAH|2hA| Aot
2018 1887 6671 2972] 1179 253,51474 191,81074
2019 1884 97 3062] 185%] 239,03474 206,9807H
2020 2237 10571 4143| 2543] 479,3327H 423,1207H4
2021 213A 116U 3872 2383 491,9857H 340,9967H4
- 2021'A: 38730l 2K & 491,9857H 31EHS 2A (W 1.89271/Y)
| stetE g2 xlgle] AHIH JKLIH20214)
- 4725 x 42H = 188 212 A = 2HChemdiv 2020 2| M 101712 $37/7H)
LU D] LIS Y 275 - 7HK| A 022
1 7 I‘-'n'_l'tla=| 5}63% EEI‘g -?.-_% (AR Z44)
A 2018 2019 2020 2021
A2 33 37 36 25
LA 4 17 33 40
CHetw 29 43 36 51
A 66 97 105 116
20181 S| RE = MA| 2 Jtstt oterE 2H0| 22| AHEE Tttt 28X 525 ¥R ofn FH S o=

20| BT U= BI0|E{S HTAHSOIA| RIZokn QUL
HI0lE] 7|ie] shete Mi0| 5|2 F46] S7Hokn UM S0 MeiHle] B0 RIBL2 Hlo|E 7|80 Ao| stetE Mt
AR} B2 T2 2218 4 21002 FIOJE| 8 K2l Alg] S0 0[20f HetIol £80| 7151 202 AHREITE
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| CHet A
120
100
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80
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40 8 11 2
7 16 20 8 5 o L %
14

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
il

| SlghE 2 i

= Y= ER 22 aietE (1)

Pre-made 2}0|E2{2| 340,996

Ut 2 112431

Active compound (AC) 24,549

stz o Cherry-picking 20l =2f2] Active derivative (AD) 12,198

=2 oy Hit compound (HC) 95

Hit derivative (HD) 1716

27 150,989

el 491,985

20214 sietE2dof| EXE SHEL £ 491,9857MFUCt Pre-made 20|E2{2| SHEHEL2 3409967 2=, Xt5
M (cherry-picking) $t&tE2 150,98970 2A4E|AUCH, O F active compound (AC) $HeHE 24,5497H, active derivative
(AD) 3tt=E 12,1987H, hit compound (HC) 3HetE 957H, hit derivative (HD) SHH2 1,7167H 22F=[ AT

Pre-made 2t0|E2{2|2| HZFH2 AI2XIe| 28 MO|E 2[5t A SHEE focused libraryE 5510 2E%te| 27 E
ZZote otetE2 M M3ots Z40IC) T4 plateE $HHO|| MIZEI O Z M, freeze-thaw cycle?| BH=E0]| 2 S =
ZaLtsletEo HE 52 A|Astst 4 Ql= FHHO| QUL 2021H0f= CHESIEHE 29, M E 21, AMSHEE 1074, Kinase 6

74, Fragment 474, PPI 374, GPCR 1749| pre-made set0| 2 Q+| AL,

\J
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| Pre-made 2}o|Hz2{2| 22 $1& (2021'4)
No 2lo|ee2| EF 2Z EY0|E 22k 4 (set)
96 well 25
1 CHEREE 20| =22
384 well 4
2 Al E 2lo|Ee|2| 96 well 10
96 well 19
3 HAS 2to|ER{2|
384 well 2
96 well 5
4 Kinase 20| E2{2|
384 well 1
9 Il
5 Fragment 20| E2{2| 6we 3
384 well 1
6 PPI2t0|EH2{2| 96 well 3
7 GPCR2l0|E2{2| 96 well 1
oA 74

2022d 28R H

=1 X=2
E

= E2 E 2to|22{2|7 A2M I CIAMS 7|HoZ MEAH FME|0 KCB HEXIE0|A H2E
o FolCt ot=23tet S22 st HHS S Bt Xt oAt METIC| AEE M= £+8610] pre-made set2| X
IHME QU XISHO 2 2T Zi0|Ct
| 20214 5H4t7| 2fehE 28 M aHH| (547) s
7= [ZE
Target 7|2t A32|d: 26
232|d type . _
Function 7|t A32|4: 2874
. of (20), 2 (72, COVID-19 2 28,
S Sy s
MAA|(52), cHAFR ZH4A), A& 2A|(3H), 7|EH1521)
20214 stit7| stehE &8 A 3bM|= Target 7|9t A32['d T Function 7|8 A3 2|\ 0| Zk2t 26740 28O 2 H| X8t H|ES
LIEFLCE O & SR A7t 2071(37%) 22 7Hat S ty, Y X[ 2X| HE 7702 SAH| CHSeZ =UCH, 0| &
COVID-19 37t 2A 6.:. Z|QUCt MAA AT 5, CHAFR S AT 424, M 2A| A7 30| AT
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e o
stet st/ 2Rt WY MEX|Y (4571)
- Pharmacophore model 7|2t 7HAFEFA: 37
stetE M8 -BXtEY Z23RE 240052
HME XA

- HIT REA) EH4 |21 824

- /7| /ERl SAAE ME X2 67

[

- 2XESHE mo| A 3¢

2021 stety| stgtE ME HE X A= 4520|1AH,
FQXe| @70f St stetE ot ME XS Sdlf stetE ME

‘72 HIo]E| EE

sttt S22 2018HEE ofetE 7% 8l 37l 7tstt A=Al Ho|H MEE NSt UL 2021EH0= 2971 7|20
HIO|EE X 2ot 0 MAMQ| HIO|E] 220 13422 SHTHE|RUCE Hit 24 155](1107H)2t Active 5 SAR EM2 2l 11X
HME T 2263%](20,9237H) ®28HCt.
| CIO|E{ X| & ei%t
== 2R 2018H-2020 20214
HH|(BY 7ts) 2ol 2212 36 20A
TofjetetE 2tol=E2{2| 257 1774
CHE 2to|E2{2| - 137
QA 2to|EEq2| 1671 1671
oigtE AX= ME HMAHZ 2to|EE|Z| 37 157
Focused 2t0|E2{2|
Fragment 2t0| 2242 4 13%
PPIE2l0|ER{Z| 1374 1474
GPCR 2to|E2q2| 1274 134
PharmaCore Collection 2A 2
AT AHZn HE S 7tset HE 2574 107
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Efficient kinetic resolution in the asymmet-
ric transfer hydrogenation of 3-aryl-in-
danones: applications to a short synthesis
of (+)-indatraline and a formal synthesis of
(R)-tolterodine

Antiviral Activity of Isoquinolone Deriva-
tives against Influenza Viruses and Their
Cytotoxicity

PARIS farnesylation prevents neurodegen-
eration in models of Parkinson’s disease

Aristolactam Blll, a naturally derived
DYRK1A inhibitor, rescues Down
syndrome-related phenotypes

A Novel Frameshifting Inhibitor Having
Antiviral Activity against Zoonotic Coronavi-
ruses

Identification of a novel inhibitor of liver
cancer cell invasion and proliferation
through regulation of Akt and Twist1

Identification of new IL-7Ra small-molecule
agonists: a multi-computational approach

Screening of small molecules attenuating
biofilm formation of Acinetobacter
baumannii by inhibition of ompA promoter
activity

Development of a FOXM1-DBD Binding
Assay for High-Throughput Screening
Using TR-FRET Assay

Songsoon Park, Hyeon-Kyu Lee*

Yejin Jang, Jinhe Han, Xiaoli Li, Hyunjin Shin,
Won-Jea Cho* and Meehyein Kim*

Areum Jo, Yunjong Lee, Tae-In Kam, Sung-Ung Kang,
Stewart Neifert, Senthilkumar S. Karuppagounder, Rin
Khang, Hojin Kang, Hyejin Park, Shih-Ching Chou,
Sungtaek Oh, Haisong Jiang, Deborah A. Swing,
Sangwoo Ham, Sheila Pirooznia, George K. E.
Umanah, Xiaobo Mao, Manoj Kumar, Han Seok Ko,
Ho Chul Kang, Byoung Dae Lee, Yun-ll Lee, Shaida A.
Andrabi, Chi-Hu Park, Ji-Yeong Lee, Hanna Kim, Hyein
Kim, Hyojung Kim, Jin Whan Cho, Sun Ha Paek, Chan
Hyun Na, Lino Tessarollo, Valina L. Dawson, Ted M.
Dawson*, Joo-Ho Shin*

Miri Choi, Ae-kyeong Kim, Youngwook Ham,
Joo-Youn Lee, Daeyong Kim, Ansook Yang, Min Ju
Jo, Eunyoung Yoon, Jung-Nyoung Heo, Sang-Bae
Han, Min-Hyo Ki, Kyu-Sun Lee, Sungchan Cho*

Dae-Gyun Ahn*, Gun Young Yoon, Sunhee Lee, Keun
Bon Ku, Chonsaeng Kim, Kyun-Do Kim, Young-Chan
Kwon, Geon-Woo Kim, Bum-Tae Kim and Seong-Jun
Kim*

Jain Ha, Sewoong Lee, Jiyoung Park, Jihye Seo,
Eunjeong Kang, Haelim Yoon, Ba Reum Kim, Hyeon
Kyu Lee, Seong Eon Ryu* & Sayeon Cho*

J-Y Lee* K Lee, B Koh*

Seok Hyeon Na, Hyejin Jeon, Man Hwan Oh, Yoo
Jeong Kim & Je Chul Lee*

Mi Young Lee, Chae Eun Haam, Jihye Mun, Gyutae
Lim, Byung Ho Lee, and Kwang-Seok Oh*

RSC Advances
2021,71,23161-23183

Pharmaceuticals
2021, 74(7), 650

Science Translational
Medicine

2021, 13(604),
eaax8891

Phytomedicine
2021, 92, 153695

Viruses
2021, 13(8), 1639

Scientific Reports
2021, 11:16765

SAR and QSAR in
Environmental Research
2021, 32, 719-729

Journal of Microbiology
2021, 59, 871-878

Biological and Pharma-
ceutical Bulletin

2021, 44(10),
1484-1491
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No =2% PSPN; Xd
10 Aberrant activation of the CD45-Wnt So-Yeon Park, Ji-Young Kim, Gyu-Beom Jang, Theranostics
signaling axis promotes stemness and Jang-Hyun Choi, Jee-Heun Kim, Choong-Jae Lee, 2021, 11(18),
therapy resistance in colorectal cancer Sunjae Lee, Jeong-Heum Baek, Kwan-Kyu Park, 8755-8770
cells Jin-Man Kim, Hee Jin Chang, Nam-Chul Cho, and
Jeong-Seok Nam*
11 Di(Isoquinolin-1-Y1) Sulfane (DIQS) Inhibits  Jung Yoon Yang, Dae-Seop Shin, Kyu-Seok Hwang, Cosmetics

12

13

14

15

16

17

1 7]

Melaninogenesis by Modulating PKA/CREB
and MAPK Signaling Pathways

New quinoxaline compounds as DPP-4
inhibitors and hypoglycemics: design,
synthesis, computational and bio-distribu-
tion studies

Allosteric Inhibition of the Tumor-Promot-
ing Interaction Between Exon 2—-Depleted
Splice Variant of Aminoacyl-Transfer RNA
Synthetase-Interacting Multifunctional
Protein 2 and Heat Shock Protein 70S

Discovery and Characterization of a Novel
MASTL Inhibitor MKI-2 Targeting
MASTL-PP2A in Breast Cancer Cells and
Oocytes

TIMP-1-expressing breast tumor spheroids
for the evaluation of drug penetration and
efficacy

A microwave-assisted synthetic approach
to analyzing disubstituted pyrrolo[2,3-d]py-
rimidine diversity via ligand-free Cu-catalyz-
ed N-arylation

Therapeutic Effects of Inhibitor of ompA
Expression against Carbapenem-Resistant
Acinetobacter baumannii Strains

0|7 (2021d 1)

>

stoletE 2 M3 SHH2 libraryS 28317

Seong Soon Kim, Byung Hoi Lee, Se Hwan Ahn, Jin
Hee Ahn and Myung Ae Bae*

Yasmin M. Syam, Manal M. Anwar*, Somaia S. Abd
El-Karim, Samia A. Elseginy, Basma M. Essa and
Tamer M. Sakr

Dae Gyu Kim, Srigouri Huddar, Semi Lim, Jiwon Kong,
Yuno Lee, Chul Min Park, Seungbeom Lee, Young-Ger

Suh, Minkyoung Kim, Kyeong Lee, Sunkyung Lee*
and Sunghoon Kim*

Minsung Kang, Chijung Kim, Jiyeon Leem, Ye-hyun
Kim, Young-ju Kwon, Yi Na Yoon, Chong Hak Chae,
Jiyeon Ahn, Kwan-Young Jung*, Jeong Su Oh* and
Jae-Sung Kim*

In Yeong Bae, Wooshik Choi, Seung Ja Oh, Chansoo
Kim, Sang-Heon Kim*

Chang Sung Hong, Seung Yeong Park, Jeong Seob
Byeon, Eul Kgun Yum*

Seok-Hyeon Na, Hyejin Jeon, Man-Hwan Oh,

Yoo-Jeong Kim, Mingi Chu, Ill-Young Lee and Je-Chul

Lee*

|=017H AL

2021, 8(4), 104

RSC Advances
2021,71, 36989-37010

The Journal of Pharma-
cology and Experimen-
tal Therapeutics

2021, 379(3), 358-371

Pharmaceuticals
2021, 14(7), 647

Bioengineering &
Translational Medicine
2021, e70286

Bulletin of the Korean
Chemical Society
2021, 42(12),
1641-1649

International Journal of
Molecular Sciences
2021, 22(22), 12257

No 7|E20[H At Jle0|H & 71
CHS oML Htel|2(of etet =2 =71
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1) LAHO|H 20%E F 1 LIHX[=

2) AEHECLO| A WA 7|0i3t A7 15207 Lot

3) ZEMOZ BT 120 YN ER TS X 2o12LD BHGIACL AHU0IN R27| 78 MKots U2
SIRISITHE DA AL 1A USR] 2RRO| 0|QlT S WITHD t1, MEA HASHH AN £
QPYCH SUE0| LHRSkHCt

4) LARIO| MBS AT 0| FER AIZIS WOHOL| |4 B3| 2 2HE|S LT 20| 72 wolojZirtn #etstod
BCH= O RR] HefEICE

EHEE Z30 UKL S H=E Sl RES LEF0| W= 4ot Ho=M, I §=S AR =& = A =AUCEL =2
E=11 0|01 0[0] L= 1k 39(2H 491 E LHFE = E31 Z=0[CL 7H| /= Esi7t et=etE28o| ot =2 S8t B=E7IE
S} 7| TSkt

@

1. Towards a sustainable system of drug development. Drug Discovery Today 2014 19 (11) 1711-1720.
2. AR[9| 9g, O2|=2 2009 STIX[ASHRA

3. Myriad’simpact on gene patents. Nature Biotechnology 2016, 34 (11), 1119-1123.

4. Are patents impeding medical care and innovation? World Health Report 2012, 1-5.

5. Pharmaceutical Sector Inquiry, Final Report. European Commission, 2008

6. Evergreening: A deceptive device in patent rights. Technology in Society 2010, 32, 324-330
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1. =9 HI QM| E(MEFT/2710|E) 238

T8 SHOZ NEFE EYot= MAX F2 2Ho == 0= ATCC, 5 DSMZ, = ECACC, €&=2| JCRB 3! RCB S0|
O IL{0fl = et= M ZF2H(KCLB)O| QUCL OIS HIAME2H S2 HAE B MESF, iPSCHZEF, U HAE MEFSES
&5t ACE 2| 20ll= 0|= ATCC S FH2E 271 0| =(organoid) ZFE AIZSI D O, M EF2HE 27Hr0|E

o
=]
=

un HT $2 rR

1) O|= ATCC (American Type Culture Collection)= 1960 X0 M =AU, MA| Z|cH MEXIHSHO|CE NEFZEE=
Z(species), Z2/AE R Y Mz Z2HZ 34007H 0| ¢t (hybridoma Z&)2| MEZFE 2RI UCH, 4 HRE ZLAMZE I
X, RTX SHHO| ! B Z2H FM0| EXSCt Fak /AH R, 4ol Q17H ZHE Z7|MIZE 3 OFRA H{OF E7 | M ZZ0j| M
Z 5l M CHot R Ths E7| MIZL(PSC) 22 M0| oM, Chkst A Q17 1kt MIZ (primary cell) 3 hTERT 2%t
MZEFE HRSH QUL £ 20ll= LRI 0| = 242 A ESHICE

»
Jn
e
O
(%2}
=

Z (German Collection of Microorganisms and Cell Cultures)2 1969:0] MEE|ROH, B AlZist7|
MEZF= Aot A8 ol FE22|, £3| DNA Z20tUe 8! 00| Z2tA0L HE/HHo|| gt AFS AHEICEL Azt MEF=
FItHQl HASHM NI RTSHH 8l ZXMAESSHA EHEZA S HAISHH, 0|2{3 HAES H3XHCE g 2 BYS st
QILC}
AN .
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3) = ECACC (European Collection of Authenticated Cell Cultures)= 19850 MEIE|FAOH, MEZ, sHiL ROk

E7|MZ(PSC)E 335t ULt eixl 45712| MZ CHE F, 507H2| =% 8, 300712 HLA 98, 450712 T 2= oA 5l 2|2

80071e] 9 Het HIE—’F—E St QUCE MA/AE XX, Mol 017k ZFFET| M I 3! OFRA IO} Z7| M| ZE0j| A THYEl 21F 3

M CHYst R 0Hs E7|MZE(IPSC) ZMES 7HX| 1 QUCEH ChYst A& Q17 1XFM|Z (primary cell)X hTERT 23t MEF T
Rt ALt

4) =2 JCRB (Japanese Collection of Research Bioresources Cell Bank)= 19850 M E|AOH, A ME 2 GMO MEE
Tk oIz 8l SEMEE FZst QUL RCB (RIKEN BRC Cell Engineering Division Cell Bank)= 217t 3! 7|Ef CIst 52

i MZZFE Che- S50t QUL

[nt]

o
T

2.2t 0|=E 0|8t A

RIH0|E= 2E2| O|L|E7|(organ) 2 HHOFEZ|MIZ, iPSC, HH| E7|MZE7F &St F8Y = o0, HLHol M2t fAFRH3
XHel M|2| HH F2tZ ol M B FSHH S| M Z 7t &S] Xt | S |2t SAlof 23Hst0] 0L E7|E Y4ttt 27t=0|E BV |=2
H| W= £ Z0f| M=o 2013 = 0f| 7+ R 2tetA TIMo 2 WIHL D QUCH (The Scientist, 2013).

2018 28 0f| etxtFe 2It-0|=E 0|25t0] HO|A |Er2Hero| ShetH(of| CHEE HIS M S o|ZE 4 QCH= =2(Science,
2018)2 EUZ ZSYIH0|=Z 2tXIO| StH|of CHot S M S of|EFE £ UCH= 7|AF L CHEHAIE ATHEIACHThe
Scientist, 2018).

A A= AT DS AMESF, 2HXt R2H PDXT(patient derived xenograft tumor)2t |20 F52 @ 1 Q= AxE]
fei 27H0|= 50| AUCH 2IH0|E 7|4 EAHES A4S AT2|, 2 27t 0| Hio| ¥ (biobanking), &| &gt 3! Z¢
Aot o] 7| Z0 #oisty| o2 HiE Y DY, RMA U E S SetMd K5, 2 RN HE AAR HEXZ X HL K=
S et A 88 JtsdE HHF 1 ALt

2009HZ Mo = 70| = HiFO| Jtsot Ao = H 1 El O] CHeFst &7|9F S0 27t 0= 0| 2 g1 QICt

f

22/0M= M 0|EE 75t 85h= Chtdt CHa R 7|20t 2Ig 7| o] M=o RF =1 UOH, LHEZQl 27Hr0|E
AT HOZE @It 0| = AL MAE QI MRl H|H2EE Hans Clevers 147t %2l Hubrecht Organoid Technology

7t AL

3. %27} 0| = (Tumor Organoid)

ZYRL0|EQ F24 miF0| 2013E 0|2 HMANMOZ Crst HI|0A Faist & fOEH EUYRH0|= JHEO
0|20 |42 =20 211 UL} 2014E ME M (Cell, 2014), 20154 ﬁlx*O*(CeII 15), 2|2 (Gastroenterology,
2015), CHERf(Cell, 2015), 20174 &t (Cell, 2017), ZHef(Nat Med, 2017), 2018 H & H"'.:.*(Cell 2018), &2 A(Cell, 2018),
20194 A&t (Nat biotech, 2019) S| 27t 0| =7t I E[RACE,
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Organ of origin Number of lines® Histological subtypes

Adenocarcinomas

Premalignant lesions (tubular and
tubulovillous adenomas, sessile serrated
lesions, and a hyperplastic polyp)

Adenocarcinomas(well differentiated,
Colorectum 300 moderately differentiated, poorly
differentiated, mucinous, not specified)

Metastases of adenocarcinomas
Neuroendocrine carcinomas
Colorectal metastases

Pancreas 217 Ductal adenocarcinomas

Stomach 211 Normal and cancer organoids
Hepatocellular carcinomas

Liver 125 Cholangiocarcinomas

Combined hepatocellular cholangiocarcinomas
Urothelial carcinomas

Bladder 26
Squamous cell carcinomas

Adenocarcinoma metastases and
circulating tumorcells

Prostate 75

High-grade serous carcinoma
Borderline tumors(both mucinous and serous)
Clear cell carcinomas

Ovary 103 Endometrioid carcinomas
Mucinous carcinomas
Low-grade serous carcinomas
High-grade serous carcinomas
Ductal carcinoma

Breast 124
Lobular carcinoma

Tumorsfromprostate, breast, colorectal,

Mixed® 56 esophagus, brain, pancreas, lung, small intestine,
ovary, uterus, softtissue (not further specified),
bladder, ureter, kidney

Mixed y Metastatic colorectal cancer
ixe c
Metastatic gastroesophageal cancer

a Refers to the number of organoid lines reported, not the number of patients (for some patients, multiple lines were established).
b Histological types were not comprehensively reported.
¢ The number of lines was not specifically mentioned.

[E1] =20 E1E ST 0|E, Human Organoids: Tools for Understanding Biology and Treating Diseases.
Annual Review of Pathology: Mechanisms of Disease Volume 15,2020 Schutgens,
pp211-234 3! &l & XhA| E A Yool E 2021.9.30.
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2| A A0 XtA| TAS ol 2ISHH, ARNTEA| 2F 176 24071 2| THot SR/ YL =0|EZF H I E AS 8ol g = UUCH,
O|Z0i| A 2L ZHo| CHENR! F=et, 22t S| 27t 0| EX B0 B |1 QICE 19511 HeLaM| ZE 3= 0| HX|7HX| Xt 0| 85| 1 U=
SUMNEF7E 1 490471 Q1 A4S ZeFSHH, E0t =13 AO[0]| HMAHS R B2 At SYLIHE0| =7t +-ElE[ 1 Ao 9| dH
H0f| 0|1 S EE A7t TIHE 1 ASS =AU 4= UCE Sr=Qlof M Tho| L8t QU= 9142 2L, HTHMK| =F0l E 0z e

IO = EFHE T} 2|9 Mo 2Tt 0| = £EHE2 CISHF 2T

Cancer Type Species Number Year Journal Reference
Divergent Routes toward Wntand
Adenocarclinoma, Human 12 2018 Cell R-spondinNiche Independency- -
intestinal type An organoid-base preclinical model
Human 3 2019 CMGH of human gastric cancer.
Divergent Routes toward Wntand
Ad%nf?carcinoma, Human 15 2018 Cell R-spondinNiche Independency: -
iffuse type Anor - -
ganoid-base preclinical model
Human 3 2019 CMGH of human gastric cancer.
5-Aminolevulinic acid-mediated
Human 10 2018 Cell i ity
Adenoce:jrcinoma, photodynamic activity
mixed type An organoid-base preclinical model
Human 1 2019 CMGH of human gastric cancer.
Signet-ring cell Human 2 2019 CMGH éphourﬁfannolg%;t%ﬁiecgrrﬁgltn|caI model
Po%rly differentiated &b | | model
adenocarcinoma An organoid-base preclinical mode
with diffuse and Human 1 2019 CMGH of human gastric cancer.

signet-ring patterns

Patient-derived organoids model

Human 4 2018 Science treatment response of metastatic---
tman 20 2019 o Humengastriccancer modeling
o CellStem A Comprehensive Human Gastric Cancer
Unclassified Human 46 2018 Cell Organoid Biobank Captures Tumor--
Divergent Routes toward Wntand
Human 37 2018 Cell R-spondinNiche Independency: -
Human 20 2020 Oncogene Molecular biological analysis of 5-FU-

resistant gastric cancer organoids; -+

[H2] SIRYTHK| =20 E0E I @7t 0| = 3%

Normal Species Number Year Journal Reference
Human gastric cancer modelling
Human 3 2019 Gut using organoids.
CellStem A Comprehensive Human Gastric Cancer
Human v 2018 Cell Organoid Biobank Captures Tumor--
Normal Human 6 2018 Cell Divergent Routes toward Wntand

R-spondinNiche Independency- -

An organoid-base preclinical model

Human 1 2020 bioRxiv of human gastric cancer.
Molecular biological analysis of 5-FU-
Human 10 2020 Oncogene resistant gastric cancer organoids;---

[H3] SIXH7HK| =20 E0E Q| HA QI 0| E st



of +2IHH, QIA| Rei M5 2R 7|2R2|I¥2(IRB)S U XSO E 22 =
2l 270l HH°*° PISHM = Hefot M Z 2t SUNEES B0 Xetdh= ZES

d435
E S flet ZHEre BAh= ChE 2t 2O

(1) ==I2 PBSZ washing st | 71| 2 ZH| Xt2 %, Collagenase Il solution2 @=Lt
(2) ==lo| 71 M=o 2} 37°CHIA 3~4A|Zt incubationdtH, S35t F| 100um strainerZ =% H0{2|E Z2{=LCt.
(3) RBC lysis buffer, ImIE &7tsto] 127t X|st = RBCE M7t C+S S3tstct.

(4) RGF-BME (Reduced Growth Factor-Basement Membrane Extract, 2 matrigel)0| =2 2 g tolst QM E
resuspension ¢t =, 24 well plate®| 2} well0l| 23t Ct2 Z2ICt 27t 0| E BiYE S 2 FH|E X E M2l €11, CO
QIFH[O[E{0f E 2 CHS @It 0| =7t H&SH= S BHESICY

=

2t QI O0|EE HISHY| 2[siA = OWIEOH HIESEI?I"'(ECM, extra cellular matrix)*o*—'?'-é HlZ35t= RGF-BME ( I
matrigel)= ZX0|H, 2f 27}t0|

M2 Bt ZCHOIYSt 2SS H*o Eoﬂl’é‘%“é!oﬂ)ﬂ 97fi0|':HH°*01|M93LT'_°"‘HHXII”OE”IH'°**'01|
HHXIE ZH|SH= Z40] Z0). M| M|Z E 2 HH°F01| Wnt, R-spondin, Noggin S0| Z+X0|H, 0|2|0f| = CHst c?’c‘!?_'XW
QTEICE 2t 7|0ICt &= HHX|HE0| 0i Cistr| R0 olo Y= HHX|YES FAMsh= 20| LSO} Est &
7t 0|E of2lof| &8st HA QI 0|EE H°*0f7|-r|°HA1“HHIIx**OIEE#i’UI[[HinI HHX|A20i CHot HESE ZALR}
OlH|&go| Hestrt.

_,__
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Pancreas,

Lung Liver GBM Breast

Supplements Colorectum Kidney

L-WRN conditioned medium £
Wnt, R-spondin, Noggin CHEl ~%(W/V) ~%(W/V) ~%(W/V) ~%(W/V) - ~%%(W/V)
2hzt Flsto] v X[ofl 7t

advanced DMEM/F12 medium

(10mM HEPES and 10mM glutamax) * * * * - +

advanced DMEM/F12 medium B } ) ) . )
(10mM HEPES and 4.5mM glutamax)

NeuroBasal Medium - - - - ~%%(W/V) -

B27 + + + . 4 N

B27 (w/o vitamin A) - - - + - -

n-Acetyl Cysteine + + + + - +

Nicotinamide + + + + - +

human EGF + + + + - +

human FGF10 + + - + - +

human HGF - - - + - _

FGF 7 - - - - - +

A83-01 + + + : - N

SB202190 + - - - - +

Prostaglandine E2 + + - - - -

Penicillin/Streptomycin + + + + + ¥

Primocin + + + + - +

Forskolin - - - + - -

Gastrin - - - + - -

N2 supplement - - - + + _

Neuregulin 1 - - - - - +

Y-27632 - - . : ) +

MEM-NEAA - - - . 1X }

human insulin solution - - - - + _

B-mercaptoethanol - - - - + _

[B4] SYE 0| = v Q| BiX| =2l of, ?| ZE2 TX| H1E0|H, Zf AHA0|| S| i X| =4 S | X stslof

[CHEe 70| =29] AlZH Zxto)| e HE]

0.
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5. +8E Qe 0|E E4EY : SLE X0 22 271 0| = ZHe| M| =E]H|

Al SICt &3] H&et 271 0|EE formalin
o2 gt Chg o tHA|2] O|EFEE washing® xyleneQ =
clearing®tC}. Xylene MH= IIZHEE HEA|IZI LIS, 220 23
1Xst0| FFPE(formalin fixed paraffin embedded) 2 H|ZfsiCt

(2) FFPELS HREIAIS LIS i Zofe| Wa|XEAAM HlmBict
®ol IS WH 22UE tHEY 0|8510{ FFPES
RIS} HREGAYZI T, IS CHEIIO| 2| X AT RARS B

= ALk (cH 20| CHEAOIM Rehet
|

—

E (4, Ztot)of FFPEM|Zat HREH M (R3]
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6. 3%7t-0| =2 EF22|(QC, Quality Control)2} HEo]| 2882 (Organoid Biobanking)

Qold

2 20| == LEHH QI M ZEZQL DFEZHX| 2 H|CHul 2F 2 S4{0| 753t SZEEEO| 7HS3IC). 0|1 Z0] & 27H=0| =7 H Y 4
(preclinical) & ZHZM X|L|= 2 HFHOI|CH 2 BET SiSst0] HiSHH HEBI0] CiA| 2 27H-0|EE WA5H7| =20
0] 0|8 4= ALE TEtM & 27H-0|E EMHQI MES FE 22| EAtof w2t Mok LhZo| £7HX| S2 | BXE
[[t=2 = 7d0| ZRSICT.

2 S HY L0 £, biobankingS ¢loll CHE S 2 B 5! S4I5t0] SZEZESHCL Eieh 27t 0| == AICHHI A
Ot 20| SEEEH F= 0| 2R,

(2) 7t=0|E, MIEZF, Z=Z[0f| A 2tZf DNAS Z=Z3t0{ DNA fingerprintingS & A[SH0], 2L S, SANEF, SA 7 0|=9|
STR(Cll, 15712| STR markers %! At £t0 % 2%t amelogenin)O| Y X|SH=X| &HQISHCY.

(3) BLMIEF2t 27t 0| =01 A MycoplasmaZt AE = =X| 2HQlstH, MX 5220 31l S = POkt HESH=X|E trypan blue
0.4%Z HMsto] cell viability B[22 F#3HCH

Starter Culture

(Depositor)
‘ Morphology
Microbial check
» Post-freeze recovery
Post-freeze viability
Morphology ‘ Growth curve
Microbial check
Species verification Seed Stock
Post-freeze recovery « (Master Cell Bank)
Post-freeze viability Morphology
Functional Test & Microbial check
‘ Specifes verification
- Post-freeze recovery
. P Distribution Stock
Functional Verification : Post-freeze viability
Depositor (Working Cell Bank) » Functional Test

[27hz0|= ERB2|(QC) U W2 2]

7. 3L 7t0| =2 BetH| Z4-M HIAE, HTS(High Throughput Screening)

(1) 2t ASE ghetd| of'2 2 ZH|StCt (o], https://www.cancer.gov/about-cancer/treatment/drugs/cancer-type)
(2) BHEZE Q! 27+ 0| =0 M matrigel2 THO|HO 2 E0{F 1 TrypLES AFESI0] 27t 0|EE 22|3ICt
(3) 96 well platedfl 27t'=0| =& seedingst HHAE X2 2L 24A|7H SO HILBHC,

(4) Z 230l U AAHE XMa|ot CHS, 72~96A| 2SO i ot =, CellTiter-Glo3D cell viability assayE 0| €5t0{ plate
reader2 YME|[= £X| 5 H=C}.
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RIHe0|E — HUN T EFH

I . IH0|E
Automated liquid Automated liquid Hﬂotoﬂ !
handling system matrigel handling system °7
12 22 24 well plateoi| M
QIHc0|= 7 SRt CHRAMIERH 96 =2 384well plate QIH-O| =B 96 =2 384well plate

Single cell, THUA|
Organoid, 271=0|=

Matrigel QIM0|E
Cell viability assay .
300 ¥l Culture medium MEF
- P Celltiter Glo3D /
2 oo -
el
S soomeo //
d
L SEARM ZRAF or EHRfH| A2
Cell number (x10* cells)
Cell viability test 96 =2 384well plate

[BYR2IH0|E2 HTSE 0| 8¢t St H| 244 HIAE HAE, J Biomol Screen. 2016812 ZH4]

Off TS CHE 27HzO|=E 0Gsf0] Cis SMol st S HS BASH Zijolch TR 27h-olSTt QAR
SO10|0f| Tf2 ¥rSoHs SR} CABS o 4 UCE 02 HBHHE TR0l AER THO|A & 27Hz0|=S $ekm, 0] ¢
©7hr0|ES CHAIOR NGSZIHE I Cierst Srotmlof Chet S S stolsto] 2t gixt JHI0| BH= Jhe M3tet srotm|S
Mest 4 l2zioz merelr)

Patient C; colorectal cancer
Genomic alteration detected: KRASmut, TP53 mut, APCmut

Gm 1 H High-throughput single compound screen I Tumor organoid drug validation
55 : 2 Trametinib [ICso ~ 0.006 umol/L]
8 & S o O B Afatinib % Afatinib [ICso undefined]
2 2 I 08
3 T 3 g Oxaliplatin [ICso ~ 1.06 umol/L]
= 1 T

£ g S B Trametinib g 5FU [ICs0~0.1 umol/L]
E z S <, S 04
22
n 2

& 0 3 00

00 02 04 06 08 10 12 14 -6 -4 -2 [ 2
Normalized AUC log[Agonist], umol/L

Patient D; colorectal cancer
Genomic alteration detected: APCmut, APC frameshiftinsertion

J g K High-throughput single compound screen L Tumor organoid drug validation

c 12
g8 ! Afatinib [ICso ~ 0.004 pmol/L]
3 & S - )
s~ 2 g o g . Trametinib [ICso undefined]

° S 4 . .

g 2 g Trarnbtiib g Oxaliplatin [ICso ~ 3.2 pmol/L]
£ < - =
S £ g & 5 FU [ICso ~ 0.04 umol/L]
oz 2 < 2 o4
£z 2 B Afatinib

2

5

3 0 s -

00 02 04 06 08 10 12 14 -6 -4 -2 [ 2
Normalized AUC log[Agonist]. umol/L

[CHEf I 0|ES 0|2 AN 24 HAS of

, Cancer Discovery, 2017]
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8. 27t 0|E MEXI 2% (Organoid Biobank)

1) HCMILt ATCC

27te0|=2| o|2{st ZR A uf20f 2016 = 7€0f| 0= NCI, E=2| Sanger Institute, U2 2t=2] Hubrecht Organoid Tech-
nology 2 HCMI (Human Cancer Models Initiative)E 71510, SSHTAE Solf 1H07H2| Y IH0|=EE L5t
NGS=M 3! ehAH| S0l et Z+d S AARH |2 5= 52 E6H % HZSHUCE HCMI ZH0]X] (https://ocg cancer.gov/pro-
grams/HCMI)E &2sH 2H, HCMIQ| M2 23 52 &QIE 4 It Human Cancer Models Initiative : The Human Cancer
Models Initiative (HCMI) is an international consortium that is generating novel, next-generation, tumor-derived
culture models annotated with genomic, clinical, and biospecimen data. HCMI-developed models and case-associat-
ed data are available as a community resource. NCl is contributing to the initiative by supporting four Cancer Model
Development Centers (CMDCs).

HCMIE 81 SYLII0|EE APXSOA 25t °*°4-_rl01| ojg2d = ALE 17| 2lsH, 2016 100i| MIA=|CHL
MZF2Q! O|= ATCCF HHS HAQH, ATCCOIM = THEE SLLIHE0|=E HCMIZRE HHZO0M 50#97fi0|
SEEES ?lot AENSY SYLIML0|E9| QB £

FR=0|M= o|o] Eih2AH St 0| = JHE T} 0| g2t

= =

M(authentication), 4!, Zxlatz| gl 2 52 Helels 5
TIatsta @It

[=]
=
2
= =

[HCMI, Human Cancer Models Initiativedll SE & Y2 7}t0|E, 2021.12.23.]
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[HCMIO| S2= & @7t 0|E, ST M| M E(WES, WGS, [HCMIO| 555._' 4 EAUILO|IE EE2
RNA seq)7t M3 &1, |20 7“27} A0 E E|Q o, CHEE NGS7} O|20{M )IeH
HCMIO| SEE QIt0|EES2 ATCCE Edff 2tz 97fi0IE§9I somatic variantsS
OIS A Q= 7O 2 MCHE] SFH MEE oISt £ Q2]

2021 128 $HAXY M|A| Z|cH SL 7t 0|= HRLHH|QI HCMIO = Chst HTL7| 2ol A 7|EFSE oF 120712] 27t:0|= 2O
SEE0 A2, 0| Z CHEH L It 0| == 48F, glioblastoma 38F, H| & 26F, I 115 59 7H:0|':7PE§E|01 UL
2t QIHCO0|EE MEfSIH ZANE, SMM B 5SS &Qle 4= JAOMH 0| 2UHL0|EE 2 HIE £ Y= ofList QUCt O
QRIHcO0|EE2 ATCCOH| MEE|0f, ¥XH ATCCOlE 1187H9I FLRIL0|ET 2LFHOZ SEE|0] QUCH M2t HCMIOA
LS EA QIILO|ETHEQE AR ATCCE E6l| EYHS 4= Q= WO Z ML= f

[HCMIO|A ATCCZ O|MEl ZEUQIIL0|E 22, SIX| 77} K| 1187H2] xfg97tio|57f EEg|0{ oM,
2t ZQ I 0| ES0f CiSH KFM|SH NGS HE S2 HCMIO| A,
QLI 0|E BQF, ok 2 S0f| CHeH M = ATCC01|A1 stolgh = AUZ]
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2) HHYME SHAE SY2Y, ShRHEF2Y

OIS BT HHRME S2IAE FU2HQ SHRHEZSHOIN 20214 S| RE 27h-0|=S oot Tt B
SIRNER2HOIN Bt U FYRIH0|SSS J|Z0)| HBHEZSHON 2YotD U SYNERSO| HEZ Her

x710| 2 BEE|0] AU ZSYZEZO|Lt £7| A|ch~(passage) 2 AIZOA Rt L 27H-0|ESZ 0|01 UL 30
ATl SZEESH FUT X7| Al 22 ZL X 0| M T 20| 7hs3ict.

2 O| 0] JHLE O] S B2}
YN EF-FYRIH-0|= WO b
=]

ST
re
4
o
4>
4]
rr
0
oz
o 30
4]
iul
ro
N
H’
2
Hu o>

[HHEN I S2{AE SA 2Ol st M EZF 239 [BHEM Z 22{AE 21|0|X|(cellcluster.snu.ac.kr) =
MZZE G QIt:0|= 22 cellbank.snu.ac.kr] TEEO AH 2IS0|H, MIEZF/27t-0| = Xl 9|
St gl 2orMHO| 7Hs]

[BHME SHAH S22 StaMEF2A [BHLME S A S22 St M EZF2H0M
QI 0|E EYE|AE] EYSL 2It0|E FAFE of]]

o
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AN
x7|passage®| SNU-719Z LM EE s S5t0] £t SNU-719-CO L7 0|=E(R), YetEH o=
10umLh2|o|Lt ZL 70| =& XA 200umO| AN = MEste HE eold 4 Q8]

&, BB T 2O WO| 2SS BB HTXISO0| BY QH-0|ES 2 HEY 4 UTE oI SHES XY AZolct

Anes

1. Tumor Evolution and Drug Response in Patient-Derived Organoid Models of Bladder Cancer. Cell. 2018 Apr 5;173(2):515-528.

2. Patient-derived organoids model treatment response of metastatic gastrointestinal cancers. Science. 2018 Feb 23;359(6378):920-926.

3. A Living Biobank of Breast Cancer Organoids Captures Disease Heterogeneity. Cell. 2018 Jan 11;172(1-2):373-386.

4. Enhancer Reprogramming Promotes Pancreatic Cancer Metastasis. Cell. 2017 Aug 24:170(5):875-888.

5. Tumor Organoids as a Pre-clinical Cancer Model for Drug Discovery. Cell Chem Biol. 2017 Sep 21;24(9):1092-1100.

6. Organoid models of human and mouse ductal pancreatic cancer. Cell. 2015 Jan 15;160(1-2):324-338.

7. Prospective derivation of a living organoid biobank of colorectal cancer patients. Cell. 2015 May 7;161(4):933-945.

8. In vitro expansion of human gastric epithelial stem cells and their responses to bacterial infection. Gastroenterology. 2015 Jan;148(1):126-136.
9. Organoid cultures derived from patients with advanced prostate cancer. Cell. 2014 Sep 25;159(1):176-187.

10. Growing self-organizing mini-guts from a single intestinal stem cell: mechanism and applications. Science. 2013 Jun 7;340(6137):1190-1194.
11. Functional engraftment of colon epithelium expanded in vitro from a single adult Lgr5* stem cell. Nat Med. 2012 Mar 11;18(4):618-623.

12. Controlled gene expression in primary Lgr5 organoid cultures. Nat Methods. 2011 Dec 4;9(1):81-83.

13. Paneth cells constitute the niche for Lgr5 stem cells in intestinal crypts. Nature. 2011 Jan 20;469(7330):415-418.

14. Single Lgr5 stem cells build crypt-villus structures in vitro without a mesenchymal niche. Nature. 2009 May 14;459(7244):262-265.

15. Personalized In Vitro and In Vivo Cancer Models to Guide Precision Medicine. Cancer Discov. 2017 May;7(5):462-477.

16. Cancer-associated fibroblasts in gastrointestinal cancer. Nat Rev Gastroenterol Hepatol. 2019 May;16(5):282-295.

17. Culture and establishment of self-renewing human and mouse adult liver and pancreas 3D organoids and their genetic manipulation.
Nat Protoc. 2016 Sep;11(9):1724-43.

18. A Three-Dimensional Organoid Culture System Derived from Human Glioblastomas Recapitulates the Hypoxic Gradients and Cancer Stem
Cell Heterogeneity of Tumors Found In Vivo. Cancer Res. 2016 Apr 15,76(8):2465-77.

19. Disease Modeling Using 3D Organoids Derived from Human Induced Pluripotent Stem Cells. Int. J. Mol. Sci. 2018, 19(4), 936
20. Organoids: Modeling Development and the Stem Cell Niche in a Dish. Dev Cell. 2016 Sep 26;38(6):590-600.

21. Organoid Modeling of the Tumor Immune Microenvironment. Cell, 2018, 175:1972.

22. Sustained in vitro intestinal epithelial culture within a Wnt-dependent stem cell niche. Nat Med. 2009,5(6):701-706

23. Assay Establishment and Validation of a High-Throughput Screening Platform for Three-Dimensional Patient-Derived Colon Cancer Organoid
Cultures. J Biomol Screen. 2016 Oct;21(9):931-41.
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Barcoded UPLC-MS
tubes Waters Acquity UPLC-SQD2

Auto-storage (-20 °C)
(Brooks SS-11)

Cold room (-5 °C)
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2. 7|ERp7L 711 7|0 (R A B HIS, 2 HEMS S)2 St 20ll= 7| =0l w2t 7|BIKHE =2 SXA L E8
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1. o=t E 22 220 ofBhE(10 mg) 2t 7|EH 2ok HR5t1 AOH, X|Thet Ble HAXtSo 28S fld 1kt A32|d 8
hit 2F2r=22] =tol Mol TP £| A2kl SIS MSstn ABLICH TIWE|(in vivo el L f24/=4 Al §)2
delof 2R S Aol stetE2 AMH|ASt D AUX| &L

2. TIFCHA o] A g fIst0] 2Her=E0| F7HH QR o LRt 00 = of2fe| B S 0| 83tA|7| HEZHL|CH
1) 70of 7+5¢t stetE2 FoHsted AR (FLoiK FHEHS)

2) stetE 7|EfRIet Holst 3 5H T T
3) PETRIIE SMsto SSHT TH

3. Bt E2U(KCB) 28 stetz SollM &8 2E2 7LUHE IStz 22, KCBOIA 1013t vendor HEE XIS EE
LICE JHEEl Shet, SHEH 80| 23| 1 QOB 2, statE& 0| o2 7ol A| 4111 5! S5 o|FE APXO| BHEA| 2ol Higf
LICH (2R ™ E XN 2| A A, https://kreachportal. me.go.kr).
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