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St E 22 20182 E KCBZL ER6t1 e 8HtE & 371 7ts 3t ot 7 U 4FAE HlojE HEE wIstn
UCEL HE XS MH|A HSE XEH O R F713I0 UOH, R AeHetE, HAEE HE 9|0l = M ES 9 chAtePd 4 o0& (KCB
‘4 1|0|E]), Drug-likeness™ & (A&t HIO|E) S&= 3tetE XS 0|A HISstL AL

ClolE] x| 22

28 LE2F 2018-2023d 20244
HHI(EY Jts) 2toj22{z| 11871 294
Tof3tEHE 2to| =22 95 257
CHE 642 247
AMBIBIE 817 23H
stetr2 HAE 632 194
R Focused 2to| =212 Fragment 64 214
Kinase 4371 2241
PPI 7624 227
GPCR 714 207
PharmaCore Collection 6 oA
AFAHE HE 3 7tsst " 7671 214
HE NS A
20244
IR AeiH| B ] A 7|2t A
CE 4 e 4 CE 4 gl 4
Hit 7ZHE U EAM 21N 3 18 11 38 5 9 19 65
SAR 24 RxHE 129 37303 85 24026 56 21,749 270 83078
YaorgE de 10 265 24 780 10 2137 44 3182
Helg FHe 6 10 14 450 2 31 22 491
HIZ=M(KCB M4t H|o|§) 12 31 7 19 4 5 23 55

CHAMRHE A (KCB A4t Ci|o|E) 12 31 7 17 3 4 22 52
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0{3 1002 Lhl2| A5t ZH2E 0]l CHato 2021 0| 42| stehE0| =Lh & -5t Hoj| HIS = 0] ZHEE| 1 AL At atd| 2RI
2 2022'4 12674, 20234 9574, 20244 111210|Ct 2024\ Al 2HA| 1112 £ AH| 3324(30%), CHEbul 4874(43%),
A7 2 3024(27%)OIACE 20244 THH| 22 BHehE == 26T 0]440| 12 0|F A7 2tH|= 2128267 (80%) 2= UL
20249 KCB=tEtE &8 & tHl= 1.490210|Ct

-

5|2 4U1ZE SH3E B8 ML
i A U sterE 2 BEYEE S
TR 2k At x| TR 2k At TR 2L At
2021 213A 1162 3872 2382 491,985% 3409963
2022 2462 1267 4423 2443] 1,000,7523 2456533
2023 19771 954 4032 181%] 49306473 2405408
2024 18671 111A 3193 188%| 267,3838 2128263

20243 : 319%0f| 2K £ 267,383H &2 2L 1,1058/Y)

(212)

il 2021 2022 2023 2024 A=
AbdA 40 49 33 33 308
Hstm 51 44 40 48 582

| 25 33 22 30 600
A 116 126 95 111 1,490

2018 SHIt7| 2B HA| 2 7hs e ofghE 2t0|22(2|2 REHEE TE5I0] 28X S2E e AnYE SKCBILER
8t A= HO|EE HRXIS Ol A RIS St AUCE 2RI BL0ll= MS U2 H|O|E 7|2t 2 2| & 9| BhehE Mt XA K] AH
2 HElg EE = AQDE H|0|E EE X2 At &l o|=0f MK Q| &80| S7HEl Aoz At EICE
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CHel - IpH (A7) SR chstm Aot
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2000 2001 2002 2008 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

HAE
7|2rd s1ehE B 912H(20244)
FYeE ~(H)
1= Hokg| A Active Active Hit Hit
Pre-made M2  compound derivative compound derivative A

(AC) (AD) (HC) (HD)
At 1253 43534 42,766 4,166 1,504 3 0 91,973
o =g 1123 89218 22813 3437 76 1 0] 115,545
AR\ 82%] 21,633 33,186 4014 1032 0 0] 59,865
EX 3193 154,385 98,765 11,617 2,612 4 0] 267383

2024 2E 322 & 267,383F 0|1, XS ME(cherry-picking) SHet20| 112,998F0|A2H, OF active com-
pound (AC) 2t&=211,6177, active derivative (AD) &&= 26127, hit compound (HC) 4% 0| 2 =| ALE.



APMA|ZH(Pre-made) 2}0| E2{2| 22 $12H(2024'H)

Pre-made 2t0|=2{2|2| H|Z S 2 AIBXI2| &8 M| E 2|5t0] AIHBFHEE focused libraryE 75310 #8142l 27 &
E5st= o= 2 S5 MiSsh= A OIEf Ct~9f plate & $HHO|| A|ZHet2 2 M, freeze-thaw cycle?| BHE0| HE B =

YAL St 20| HE S8 2| A8 4 Qs FEO| UCL CHE 117, ASHBEHE 82, HAHE 117, Kinase 62, Fragment 271,
PPI 1, Anti-Infectives 1712 pre-made setO| EE| UL
KCB= Stetg st Haig TEstL +=aXte| o A ME 7| X2 2 &= 8510 pre-made set] EX | M2 I3l X| &%
OF L33t QUL
2lo|lEeie| ER 96 well 384 well 22 2=(Set)
CHE 8 3 11
duateE 8 0 8
HHE 8 3 11
Kinase 6 0 6
Fragment 2 0 2
PPI 1 0 1
GPCR 0 0 0
Anti-Infectives 1 0 1
EA 34 6 40

shehE 28 X|plo| AN 7k H7H2024'A)

- SHEE A 2790 2(12H X 270 = 2742 SUCHM= 2
Ao 1S 2 S2 D23 SIS B A JpNE 28He : ¢ 270 EO¥ A| 542 YT
* KOBIC eh43tetE xHale| ZRIN ZHX|ol| et ZAIT(21)

33t ot|0|E 4T g

KCBOIA 22 &2 StEtE2 AnAled 2 AntEEE KCBO| ®IESHOF Sit. ol £2f stehE 0] S7Kaof| w2t X E of e Al
OB = S716t0 ACH =X H0|H = 28X 2| 2HEE AKX APAHS oA M Sst2 AL

il 2020 2021 2022 2023 2024 Pk

oiojg % 457565 657,670 680,363 467830 464,697 9,349,603




A3 type W BXTEH TG $EH(2024')

e sz
A3y Target 7|8t A32(d : 767
A e
Al Function 7|t A 32| : 3571
2H347), 24 ), HeE/d 5 (11
fr RSPk (3424), H(137), [EE(1171),

CHAMEIEH122), BHol2{ A (102), B A|(6H), 7|EH2521)

2024 M7 B Al EEIHA| = Target 7|8t A32|'d 1} Function 7|8 A32| 0| 22t 76211t 35710| AL S| A2t
342102 J1& HUD, ZAHE X=X H77F 13210|UCE CHAFEIRE A7t 12, HEY/H S €7 117, Hio[2{A A7t 102,
MEA ATt 6210|RALY.

st RS MEX| 2 $12H(2024')

KCB= +=214t2| 270 3= SHetEEs ME X2 Sdll 2tehE M'E MH|AE RISt QUL

HHER LA CHShw A7) o|z7| ¢t A
X x| 4= 5 4 10 2 21
Pharmacophore 5 2 8 1 16
2riz=2 22 E EM/ox 8 2 14 2 26
M MY 0 1 3 1 5
Homology model 7% 2 0 0] 0 2

PNEIEES

EXsos mojdd 0 0 2 0 2
SHgE ME ) 3 7 2 18
oF24d Al 0 0 1 Y 1

A 21 8 35 6 70
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7-Amino-3-phenyl-2-methyl-pyrazolopyrimi-  Prashant Chakrasali, Dasom Hwang, Joo-Youn European Journal of
dine derivatives inhibit human rhinovirus Lee, Eunhye Jung, Hye Lim Lee, Alba Reneesh, Medicinal Chemistry

replication

Novel Inhibitor of Keap1-Nrf2 Protein—Pro-
tein Interaction Attenuates Osteoclastogen-
esis In Vitro and Prevents OVX-Induced
Bone Loss In Vivo

Interleukin-24: A molecular mediator of
particulate matter's impact on skin aging

Hypnotic effect of AR-001 through
adenosine A1 receptor

Discovery of Triazolopyrimidine Derivatives
as Selective P2X3 Receptor Antagonists
Binding to an Unprecedented Allosteric Site
as Evidenced by Cryo-Electron Microscopy

Discovery of Novel Arylpyridine Derivatives
for Motile Ciliogenesis

NSC-38270 Exhibits Anti-invasive and
Pro-apoptotic Effects on Hepatocellular
Carcinoma Huh7 Cells

Structure-based virtual screening of natural
compounds in preventing skin senescence:
The role of epigallocatechin gallate in
protein kinase C alpha-specific inhibition
against UV-induced photoaging

Adam Skarka, Kamil Musilek, Nhung Hong Nguyen,
Jin Soo Shin*, Young-Sik Jung*

Zhihao Chen, Hongyuan Yao, Alessandra Marie
Encarnacion, Jujin Jeong, Yunju Choi, Sangwook
Park, Sunwoo Lee and Taehoon Lee*

Seol Hwa Seong, Ji Young Kim, Sung Hee Kim,
Joohee Lee, Eun Jung Lee, Yu Jeong Bae, Sujin
Park, Il Joo Kwon, Sei-Mee Yoon, Jinu Lee*,
Tae-Gyun Kim#*, Sang Ho Oh*

Suyeon Kim, Hye Jin Jee, Ju-Young Park, Sung Hun
Bae, So Hee Kim, Eunha Kim*, Sunghou Lee*,
Yi-Sook Jung*

Ga-Ram Kim, Subin Kim, Yeo-Ok Kim, Xuehao Han,
Jessica Nagel, Jihyun Kim, Dahin Irene Song,
Christa E. Miiller, Myung-Ha Yoon*, Mi Sun Jin*,
and Yong-Chul Kim*

Gwi Bin Lee, Gopalakrishnan Chandrasekaran,
Hee-Joong Kim, Pyeongkeun Kim, Jihyeon Yoon,
Byeong Wook Choi, So-Hyun Lee, Sang-Yong Lee,
Dae-Seop Shin, Byung Hoi Lee, Myung Ae Bae,
Peter Goughnour, Eun Young Choi*, Seok-Yong
Choi*, Jin Hee Ahn*

JIHYE SEO, MINSEO PARK and SAYEON CHO

Cheol Hyeon Cho, Woo-Jin Sim, Nam-Chul Cho,
Wonchul Lim*, Tae-Gyu Lim*

2024, 276, 116690

Antioxidants
2024, 13(7), 850

Ecotoxicology and
Environmental Safety
2024, 282,116738

European Journal of
Pharmacology
2024, 981, 176847

Journal of Medicinal
Chemistry

2024, 67(16),
14443-14465

European Journal of
Medicinal Chemistry
2024, 277,116764

Anticancer Research
2024, 44(9),
3857-3866

Heliyon
2024, 10(21), 39933
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Development and Optimization of a Redox ~ Hyun Bo Shim, Hyunjeong Lee, Hwa Yeon Cho, Antioxidants

9 Enzyme-Based Fluorescence Biosensor for  Hwa Yeon Cho, Young Ho Jo, Lionel Tarrago, 2024, 713(11),1348
the Identification of MsrB1 Inhibitors Hyunggee Kim, Vadim N. Gladyshev and Byung

Cheon Lee*

HiMolformer: Integrating graph and Seokwoo Yun, Gibeom Nam, Jahwan Koo* Computational

10 Sequence representations for predicting Biology and Chemis-
liver microsome stability with SMILES try

2024, 113, 108263

Identification of flavonol derivatives Min-Ji Kang, Kyeong-Ryoon Lee, You-Jin Choi* & Natural Product

11 inhibiting MDR1: a strategy to overcome Yoon-Jee Chae* Research
multidrug resistance in cancer 2024, online
Inhibitors of acetohydroxyacid synthaseas = Tam Doan Nguyen, Ji-Ae Choi, Hee-Jong Lim, The Journal of

12  promising agents against non-tuberculous  Chong Hak Chae, Junghwan Lee, Sang-Hun Son, Antibiotics
mycobacterial diseases Jaewhan Kim, Doyi Son, Hwa-Jung Kim* & 2024, online

Chang-Hwa Song*

13 Identification of Novel Inhibitors of Starch Dambhee Lee, Dongsun Lee, Kyujeong Won, Suhyun Life
Excess 4 (SEX4) Kim and Youngjun Kim* 2024, 74(12), 1686
Emetine dihydrochloride inhibits invasive- Haelim Yoon, Sayeon Cho Research Square
ness and motility of hepatocellular Posted 21 Aug, 2024

14 carcinoma cells by blocking the MAPK
pathway and inducing destabilization of
Twist1
Neuroprotective activities of sertraline, Chaemi Lee, Seong Soon Kim, Myung Ae Bae, Research Square
tiagabine, and bicifadine with autophagy-in-  Seong Hwan Kim Posted 11 Nov, 2024

15  ducing potentials in a 6-hydroxidopa-

mine-treated Parkinson’s disease cell
model
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x2o FXb fIF0E 2760 22 oAF AIF2 XEHCE HESL Ao, F£2 JIIE2 MAMNLE 28t M=
X212 Yot QUC) ok Hof Al gtg o] HatE 12{ste] S 2 YIIiHS 2 MBA 20| |0 4E S510] mto|ZaflS
2ot RY REHIE| Joz SEGtD QUCE o AF AF0IM LS Hok= XEHQZ JFsta JAQH H| 2| ZH| AlE
et B0l alshs| 1 Rl F=A[0]Ct.

AMopiiere B 10~1510] Ha|n of 2-3% 0| ARE|E HOFR B[R w72 0|1 a|A3S Asks7|9|st0]
QI0|H|0|M, 25 IHe License-In/Out, M&A, CRO/CDMOR}| THE L& M| Z0| 2S5 &| 11 1, HSFAME = |22 U
2YajE|Re| M BE S S5 U £2stD Ut

ol ofF EUEE 0|HE &l 7|E8H, Mt REEIE|Q| Y| XL AH XtMCH REZ|E| J{HO| 2| Y L=
FMolct.

2|29 MY SeE AMT{E 7| 2/610] 2024'H =71 ATHUALY A AX|0 SRE LIEE 7| = 241 HoF S0l
F¢l 8 R&DIIO|Z2tRl, FQ o3| T8, MRA & IEL Y S0t R&D Wto|Z2fel F 71E B2 HIES AHXI6}
JHYSEO] Chs 4T Xt sict of22] S=Y 10 H|2FAte| RD mo|Zatel EAmt JLf LofE Figt mpof
Aofet HEX| AAL 1 7L AHLALR0) A X| {1 QU= 1po|ZatQl SEH0|| CH3 2ot X} BHLL,
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SZH MM S

0|=2o| o1Z3|0| M Zt=H(Inflation Reduction Act, IRA)ZH 20| 2t 22| 9| Z IR EHS AZISE| 91T 247} Qlst HEHo| 23t
FHet e S52f SHTtR0]| K2 HAAISS IiE 24 o FXt 91 Ylstd ACE TJ2Lf, M 7|2 Ydo| e
AtAIcH 2EH2[E| Mot EA| X o 5HA 0|EE 2, ol 7 - Folof| wE YA EHE, Bk, HE2 RAS) T} S A (FHH Y,
L7128, A X310|H 5)2f X|& £22| F7HE AU Sot 2= Qo F AH2 X&ZCE JFE Ao = of &Lt

SERHO%E AFE2 20231 $1450.61B0IA 20284 $1,955.6B T2 (CAGR 6.2%)2 M%E O|Z&H, NEXQFE2
$970.6B0i| A $1,203.5B (CAGR 4.4%), HI0| 2 2| oFE-2 $480.0B0]| A $752.1B(CAGR 9.4%) = HIO| 22| 2FE 0| X £X} CHH|
2t 2| -4 0] of| EC.

[ 22 |9 ArQ| AlL}2| 2 o= FM2H(2021-2028H) ]

Conservative CAGR, 2022-2027 = 6.2%

200000 ~
Aspirational | CAGR, 2022-2027 = 5.9%

1.900.00 -~

180000 -
« 170000 -
; 160000 -~
1,50000 |
1.400.00 |

1,300.00 T T T T T T
2021 2022 2023 2024 2025 2026 2027 2028

Year

—a— Conservative Forecast ~ —— Aspirational Forecast

[EH : Global Pharmaceutical Industry Outlook, 2024 / Frost & Sullivan]

F8 2152 RAD FAF U 2R R WM S2 Sotol Merle] WHN 43 X2 F0IH, AL $2| st
1S WHE EUE 24 A7l2S M Mool 2ojx IRS0IA| AT Q40| EEl Mefoz A Ao
F40) BE 4+ UEE FHTEIS FRAS IX/OHD B HE Y U 70| Sfol e, Wurs AS W Cikst R (2 0l
445 52 S8t FI=X| |22 opIx| 243 ULk

HIFAIE Bt o s, £XL 91, 2 22 TZHEof Yilof (E 2 2|A3 HE S8 12{st0] 22 BintnisS2 £
Y Xz o RER|E| S MFst 0|0 whE mo|Z2telE Fa|(of2 =2 mhA| S W Zeistal ULt =2 mo|matel
Zote WHOZM F2 HMF 2| 531 UR(I7HIAPHUT T 24K 2024H 427) U FY H3IE 12fst XY, Ky,
gtateolyd S0l MuEl 4 SEE AAEzE HLsn SAI0l 2T0|H 0], MA 8! 2to[Mdd Ho| H=Xoz
28| 1 AL,

OIS EAIFO| M TAHEES CAGR(2023-2027) 13~16%= HEAH| E3}7} of| M&[Lt 202714 7|1F S/F $377B=Z 224
ToplOX|22 T YEH 19|18 AX|E 2R 0| B&| UL
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[Source: IOVIA Forecast Link, IOVIA Institute, Nov 2022.]

5-Year CAGR
2023-2027 const US$
2027 spending
Oncology 377 1316%
Immunoclogy 3-6%
Diabetes 3-6%
Cardiovascular 1-4%
Respiratory 36%
CNS 2-5%
Infectious diseases 2-5%
GU sexual health 2-5%
Gl products 36%
Mental health 03%
Dain 3-6%
HIV antivirals 1=4%
Ophthalmology -1-2%
Musculoskeletal 1-4%
Demmatology 47%
Blood coagulation 1-4%
Lipid regulators 58%
Vaccines ex flu and COVID-19 -1-2%
Obesity 3538%
Cough Cold incl flu vaccines & antivirals 58%

[Source: IOVIA Forecast Link, IOVIA Institute, Nov 2022.]

Al 2|2fF AlE segmentOl M= X SHOE 71 2 HRES AHAISI L HFE &FHO| O 4= UK
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[Z4 : Global Pharmaceutical Industry Outlook, 2024 / Frost & Sullivan]

‘239 0O|= FDA &2l 717H(CDER:55, CBER:16)2| £19F & Novel Target 2|9FE 9Z0|Ct Novel Target2 7|Z0 F2
AESIE! FEa} A SR 7 o 58 HOlE Al EXOZ, 19 £2108 50| §SE EN Zelet 94 RED
AR 50 A2 K| FEICt (F7HIA7HLTY T A4 X| 2024\ 72 %)
[2023'd 52! Novel Target 2|%4E 9F |
. Dru . MoA target Ta N rova
No. Ingredient & an'%e Properties (gene nragme) darggset Indications ‘I'l\[?age
Fezolinetant Veoza Small Neurokinin 3 GPCR Vasomotor 23.05.12
1 molecule receptor symptoms
antagonist (NK3R) dueto
menopause
Iptacopan Fabhalta Small Complement Enzyme Paroxysmal 23.12.05
molecule factor B (CFB) nocturnal
2 inhibitor hemoglobinuria
(PNH)
Nirogacestat Ogsiveo Small y-Secretase Enzyme Desmoid tumors 23.11.27
3 molecule (PSEN1 and
inhibitor PSEN2)
Momelotinib Ojjaara Small Activin receptor Kinase Myelofibrosis 23.09.15
molecule type 1 (ACVR1);
inhibitor Also targets
4 Janus kinase 1and
2 (JAK1/JAK2; and
mutant

JAK2V617F)



: Drug . MoA target Target o Approva
No. Ingredient ania Properties (gene name) ciace Indications IDate
Capivasertib Truqap Small RAC-serine/ Kinase Breast cancer 23.11.16
5 molecule threonine-protein
inhibitor kinase 1,2, and 3
(AKT1, AKT2 and AKT3)
Talquetamab Talvey BsAbs G-protein-coupled GPCR Multiple 23.08.09
receptor family C myeloma
6 group 5 member D
(GPRC5D); Also
targets CD3
Concizumab Alhemo mAb Tissue factor Protease = Hemophilia A/B 23.04.19
7 pathway inhibitor inhibitor
(TFPI)
Tofersen Qalsody ASO Superoxide Enzyme Amyotrophic 23.04.25
8 dismutase 1 lateral sclerosis
mMRNA (SOD1)
Nedosiran Rivfloza SiRNA L-Lactate Enzyme Primary 23.09.29
9 dehydrogenase hyperoxaluria
A mMRNA (LDHA) type 1

24'A 1087HX| 0|= FDA A £2Q1%l ofE2 £ 3872 HAD SYU6HA et MEX7L 71 £2 H|F S KX[SH ULt
(FTLAIFIHELTH T AAIX] 202444 119 D)

[E 2] Oncology 924(24%), Immunology 671(16%), Metabolic disorders / Hematology Z} 421(11%), Neuroscience /
Cardiovascular diseases Zf 321(8%), Infectious diseases 221(5%), Genitourinary / Respiratory 2t 174(3%), 7|E}
474(11%)

[2E2|E[]] Small molecule 2171(57%), Ab 971(24%), Recombinant protein 371(8%), Peptide2t ASO 2} 171(3%),
7|Et 271(5%)

'24'A 102X EMAOIM & 377 242 SQlEAQH HE Dt SUSHA et oF=T XEX} HIZ0| 7t o0, Wil Selo|
H|E0| Z7I5IRALY.

[ Oncology 771(19%), Infections Disease 721(19%), Hematological Disorders®2} Immunology ZtZt 671(16%),
Cardiovascular®} Metabolic Disorders ZtZt 424(11%), Opthalmology®t Neurology 22} 121(3%), 7|Et 171(3%)
[2E2|E[] Small molecule 1771(46%), mAb 771(19%), Vaccine 571(14%), Fusion protein 371(8%), Gene therapy
171(3%), 7 |Et 321(9%)

Zz 9 22 R&D Ojo|Zajel

2024'd 18 7|22 2 2 N|ofH0| 2 AIEHEAM ME7| 20l EvaluateZt WS =3 7IX|7t 71 &2 R&D Project Top
100 A& S THO| 2L 22 AR 0| ASHe K|kl AS3t HIDH S S CHAFEIZE X| 2| 0] ChEt 2H40] S8l = shE 0t
O|{E U E HUSIFILCE 0|20 = Z 37, XA7HHA RS 27, S 57| F S 10, AEEE 11, AZFES 112 2|0 UL
(R7FA TR AAIX| 2024 18 D)



[20231A 42! Novel Target 2|%E 105 ]

NPV
No. Company Project / Asset Modality Targets / MoA Indication Status (USD)
Novo CagriSema Peptide Amylin receptor + Type 2 diabetes Ph3 $30.2bn
1 Nordisk (cagrilintide+ GLP1 receptor and obesity
semaglutide) combination agonist
Eli Lilly Orforglipron Small GLP1 receptor agonist Type 2 diabetes Ph2 $13.0bn
z molecule and obesity
Vertex Vanzacaftor Small CFTR regulator Cystic fibrosis Ph3 $10.7bn
3  Pharmaceu molecule
~ticals
4 Roche Tiragolumab Antibody aTIGIT mAb Lung and other Ph3 $5.2bn
cancers
5  Cytokinetics  Aficamten Small Cardiac myosin Hypertrophic Ph3 $4.6bn
molecule inhibitor cardiomyopathy
¢  AstraZeneca  Camizestrant Small Oral SERD and ERa Breast cancer Ph3 $4.5bn
molecule antagonist
7 Roche Giredestrant Small Oral SERD Breast cancer Ph3 $3.8bn
molecule
8 Merck KGaA Evobrutinib Small BTK inhibitor Multiple sclerosis Ph3 $3.6bn
molecule
9  J&J Nipocalimab Antibody FcRn antagonist Myasthenia gravis Ph3 $3.6bn
Vertex VX-548 Small Nav1.8 inhibitor Pain Ph3 $3.4bn
10 Pharmaceu molecule
~ticals

(Source: Evaluate Omnium, BioCentury)

5|72l E L2 RYEO0| Lo} AW Lnt £Xt7HO| RO{X| AH 20F0IULL 20| IFEA FH Y AY SHE M3
S 042 QIMIE[E H| = 0f| &1 2101 2020'A 0|= H|FAFSO| ME 2 II0| Z2|QIE Bt Tl 4= U= LIX| DU 2 S 2ak8) LT H A
5|2l E AEEE 20249 7|ECE 1,850 HE{ol 28 A2 of ¢k 20280 = 2F 2,700 {0 0|8 A2
HAEICHEvaluate, Orphan drug report 2024).

K|t 57 FDAS| 37224 F XIYES 50%E M3, £8] 20231 Sl 4122 60%:= 3o AF2 = AHUUS

6
HER 5] 72ofF0] CHt 20| Eot T2 3| 7{2AF AIF2 AISMHA 48 Az HYEICL (F7HUATHUTHTH 24X
20244 583)

[20284 ol|% 22H F2 3] #2|A4E Top 10]

No. Drug Company Ingredient MoA/ Modality Indication (szgl;";)
Darzalex J&J Daratumumab aCD38 mAb Multiple myeloma(MM), 17,022
Amyloidosis
Trikafta Vertex Elexacaftor / CFTR stimulants Cystic fibrosis(CF) 8,753
2 Pharmaceuticals Tezacaftor / P-gp inhibitors
Ivacaftor
Hemlibra Roche & Chugai Emicizumab aFactor IXa x FX Hemophilia 6,203
Pharmaceutical BsAbs



No. Drug Company Ingredient MoA/ Modality Indication (Sglf;)

Ultomiris AstraZeneca Ravulizumab aC5 mAb Myasthenia gravis, 5184
Hemolytic uremic
4 syndrome,
Paroxysmal nocturnal
hemoglobinuria (PNH)

Carvykti J&J & Legend Ciltacabtagene BCMA CAR-T MM 4,406
5 Biotech autoleucel

Jakafi Incyte &Novartis Ruxolitinib JAK1 x JAK2 Myeloproliferative disorder, 17,022
phosphate inhibitors Acute/Chronic
Graft-versus-host
disease(GvHD)

Calquence AstraZeneca Acalabrutinib BTK inhibitors Chronic lymphocytic 8,753
7 leukemia(CLL)

Brukinsa BeiGene Zanubrutinib BTK inhibitors Follicular lymphoma(FL), 3,835
CLL or Small lymphocytic
lymphoma(SLL) Marginal
8 zone lymphoma(MZL),
Waldenstrom
Macroglobulinemia(WM),
Mantle cell lymphoma(MCL)

9  Lynparza AstraZeneca Olaparib PARP inhibitors Ovarian cancer 3451
Venclexta AbbVie Venetoclax BCL-2 inhibitors CLL, 3344

10 Myelodysplastic
syndrome(MDS)

10
ol
o

g

243 AF TYE|UH 82| &2 (JP Morgan Conference, AACR, ASCO, ESMO)2| 2 S8 241 3l elatei At 24
E65t0o] Aokl RRDSES 2SI

njo

JP Morgan(JPM) Health Care Conference 2024 (=27} 7N T A AIX] 202444 28 S)

2023 72l U 7|F Top 10 2 T 6702 A7t 4R 7|0 HIBEAD, AF0M =47 AHeh7t 128 HE= HEE Sz
21510 JPM Week T I EE MRA B! TIEL & B2 F!A Cib| S0t A BF ZAC|ACE

[ JP Morgan Conference 2024 : 32 M&A = 5¢F]

T Deal
No. Buyer Target Assets Indications / Stitii Value
Company (Drugs / Technologies) Applications (US $M)
J&J Ambrx (ARX517) PSMAADC mCRPC Ph1/2 2,000
1 Biopharma (ARX788) HER2 ADC HER2+ Breast cancer Ph2/3
(ARX305) CD70 ADC Renal cell carcinoma Ph1
2 GSK Aiolos Bio (Al0O-001) aTSLP mAb Asthma, Ph2 1,400

Chronic rhinosinusitis



Deal
Target Assets Indications / . Vil

He Sarye Company (Drugs / Technologies) Applications (US $M)

MSD Harpoon (TriTAC®) Tri-Specific T-cell - - 680
Therapeutics Activating Construct - -

Platform SCLC Ph1/2
(ProTriTAC™) Prodrug Multiple Myeloma Ph1/2
concept of TrTAC® Solid tumor Preclinical
(HPN328) DLL3 and CD3

3 targeting, based on TriTAC®
(HPN217) BCMA and CD3
targeting, based on TriTAC®
(HPN601) EpCAM and CD3
targeting, based on TriTAC®

Novartis  Calypso Biotech (CALY-002) alL-15 mAb Celiac disease, Ph1 425
Eosinophilic esophagitis

American Associate for Cancer Research(AACR) 2024 (27 ISR EE AAIX| 2024 5 D)

AACR 20240(| M &R0k AFERI 4471 UHE|QUCE A ERZIS] HSE2 1 A0 S0 JD, e, e el
CHERS S AIE 8 ZEst0] X 27t {E 10 X[ 2H7t AlZet ME S IFE MutE LIEHICE S| R4y MSE2 H=ERIR
£ 10492 717 2 Haprt JA1, 3F it 0|4l 6210] O|FF =27t &2 TNBC(triple negative breast cancer)O|LC}.
7|1M &9 2E Cell growth and migration2E{ DNA damage response0i| O|27|7tX| Lt X|= 7|H0|A FZ2 LIE
LHRACH.

[ AACR 2024 Breast cancer New therapeutic targets ]

Molecular

No. MoA Target Related mechanism Indication
1 Cell growth & SCUBE3 MAPK/DNA damage surveillance/apoptotic pathway TNBC
migration
9 Stress/damage BACH1 Hypoxia and stress TNBC
response
3 Stress/damage LIG1 DNA nick repair, PARylation BRCA-mt
response cancer
Stress/damage xCT cystine/glutamate exchanger, redox homeostasis TNBC
& response
Immune CCN5 PD-L1 related immune checkpoint TNBC
5 modulators
Gene control VGLL1 PI3K/AKT/B-catenin pathway Breast
6 cancer
7  Cell division NCAPG HIF-1a protein stability TNBC
Lipid metabolism ZEB1 cancer-associated adipocytes (CAAs) lipolysis Breast
8 cancer
Hormone DAX-1 miRNAs 29¢, 199a, and 424 Breast
9 signaling cancer
10 Hormone PELP1 combination with topoisomerase inhibitors TNBC

signaling
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European Society for Medical Oncology(ESMO) 2024 (2 7HAQPHTH T A AX| 2024 108 %)

ESMO 2023 Ci{H| 2 E-IEL| Hat= i, B E2|E| & ADCRL O| 8|7t £6] FFRIQULY.

(ADC) HER3, B7-H3, B7-H4, CLDNé S 44t EtZInt TOP1 2| CHE H|O|Z E A B oHH M 2tH /LM &, XIS F 1Y,
LAl XtZLiatent 22 Holnieto|L REH TR 20| 0|FE 25427t £1 H|wX ZH0| H2SCE & F 2H HIAER
EHAlo| EhE|E= AHEHE HOICt

[ ESMO 2024 F=82 ADC assets ]
No. Ingredient Company Targets Payload Linker Indications  Phase
1 TORL-1-23 TORL Biothera- CLDNé6 MMAE Cleavable linker 0OC, EC, Ph1
peutics TC
9 DS-9606a Daiichi Sankyo CLDNé PBD Cleavable linker Solid Ph1
tumors
SHR-A1904 MSD, CLDN18.2 TOP1 Cleavable linker GC, GEJC Ph1
3 Jiangsu Hengrui
Pharmaceuticals
YL201 MediLink B7-H3 TOP1 Cleavable linker SCLCNPC, Ph1
4
NSCLC
Ifinatamab MSD, B7-H3 TOP1 Cleavable linker ES-SCLC Ph2
5 deruxtecan DaiichiSankyo (DXd) (A thioether)
(DS-7300a)
Puxitatug AstraZeneca B7-H4 TOP1 Cleavable linker Solid Ph1/2
6  samrotecan tumors
(AZD-8205)
Telisotuzu AbbVie c-MET MMAE Cleavable linker NSCLC Ph2
7 mab (mc-val-cit-PABC)
vedotin
Zalontamab BMS, Chengdu EGFRxHE TOP1 Cleavable linker uc Ph1b/2
8  brengitecan Pharmaceutical R3 (AcathepsinB)
(BL-BO1D1)
Patritumab Daiichi Sankyo, HER3 TOP1 Cleavable linker BC Ph2
deruxtecan MSD (DXd) (Atetrapeptide-based)
9
Patritumab Daiichi Sankyo, HER3 TOP1 Cleavable linker EGFR Ph2
deruxtecan MSD (DXd) (Atetrapeptide-based) MNSCLC
10 Patritumab Daiichi Sankyo, TROP2 TOP1 Cleavable linker EC, OC Ph2
deruxtecan MSD (DXd) (Atetrapeptide-based)
Sacituzumab ~ MSD, TROP2 TOP1 Cleavable linker EC, OC Ph 1b/2
11  tirumotecan KLUS Pharma (Asulfonylpyrimidine-
(MK-2870) CL2A-carbonatelinker)
12 Rinatabart Genmab FRa TOP1 Cleavable linker EC,OC Ph1/2
sesutecan (Exa)
13 AZD-5335 AstraZeneca FRa TOP1 Cleavable linker PRROC Ph1/2
14 Disitamab Pfizer HER2 MMAE Cleavable linker uc Ph1b/2
vedotin (mc-val-cit-PABC)

(o|=&#l) PD-(L)IXVEGF, EGFRXMET, EGFRXHER3 S Ct$t HA 07t UEE|QOM, O|HH|A| 2 (lvonescimab, PD-
1XVEGF)O| 7| ERLI CHH| L MS QS 6HH ESMO 20248 S50 71% =242 ¢l 12 B3ICt



[ ESMO 2024 32 BsAbs assets |

No. Ingredient Company Targets Indications Phase
Ivonescimab Summit Therapeutics, VEGFxPD-1 R/M HNSCC Ph1b/2
1 (AK112) Akeso MCRC Ph2
TNBC Ph 2
BNT327 BioNTech, VEGFxPD-L1 EGFRm NSCLC Ph2
2 | (PMg002) Blotueus CcRCC/NCcRCC Ph 1b/2
la/mTNBC Ph 1b/2
Cadonilimab Akeso CTLA-4xPD-1 ocC Ph2
3 (AK104) cc Ph 2
4 Amivantamab J&J EGFRXxMET NSCLC Ph3
5  PF-08046049 Pfizer CD228x4-1BB Melanoma/1& ¢ Ph1
REGN5093 Regeneron METXMET aNSCLC Ph1/2
6 Pharmaceuticals

=29 |- HI0|2 =2 M&A deal BM (z1a1opietmet AAIX| 202414 9L S)

HE)el

HA

2023 SE7|SE 2024 U7 |7HX| HiO| &t S 2 Wit 217HAHAIZEEY F2, HE X H2HE
HelLie} 22872 #1Z5 2 AM6HRILE (Biocentury report)

2287 & 191712 MEL N (7[& el 472, 483 AH 2t S HS2E Hel 534, 35¢ T 912) 7{2H=E HE 7| thH] 14%
Bt 0, 37212 M&A 2l (2| =2 7]7| H2h 17 ZEHE ME 57| ChH| 44% B2t BHH, HH| MRA U2 2F 820 =2y
TR E IAH ZAASIRILCE 02T kjo|= HHE S7|7t0f 4302 Hef 22| 20 |Xfef MH Ql=742l 9l 2782 HiE{ 22| HHIC|
S2l0|E S H|IZ} 0| UARAH BHH 0[tH 7| 2H2 140 7 22| BMSS| 7HELtH(Karuna Therapeutics) @14=7424 7} 7t& 2 20| 7|
mj 2O Z sHA EICY,

7|

238 ott7| BESOIRE AHelot 24 EE7| Kzot FE0|d, uiitE2 7|E mo|X2telE MFHISHH ABMES S
St S AIY ZOFE MMt AT 9 FES X231t QPY QI XS TIMSI NAL R 0[HE 2T i 1/24
o|&2 o s Mzst= Fe2 HAALL

[ Acquisitions >$1B by Top Pharms ]

. Phase of . Price
No. Pharma  Biotech Development KeyAssets  Targets MoA Indications ($BUSD)
1 BMS Karuna Registration KarXT M1, M4 Agonist Schizophrenia 14
Therapeutics
AbbVie ImmunoGen Market Elahere FRa ADC Ovarian cancer 10.1
2 Phase | IMGN-151 FRa ADC Ovarian cancer
Phase I Pivekimab Ccb123 ADC AML
sunirine
AbbVie Cerevel Phaselll Tavapadon DRD5,DRD1  Agonist Parkinson’s 8.7
Therapeutics Phase I CcVL-871 DRD5,DRD1  Agonist disease
Holdings Phase I Emraclidine M4 Agonist Alzheimer
3 Phasell Darigabat GABRA2, Positive Alzheimer,
GABRAS, allosteric Schizophrenia
GABRAS modulator  Photosensitive

epilepsy
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Phase of Price
No. Pharma  Biotech Development KeyAssets  Targets MoA Indications ($BUSD)
Biogen Reata Market Skyclarys NRF2 Activator Friedreich’s 7.3
4 Pharma ceuticals ataxia
5 Roche Televant Phase I RG6631 TL1A Antibody uc,cD 7.25
(RVT-3101)
BMS Mirati Market KRAZATI KRAS G12C Inhibitor NSCLC 58
B Therapeutics Phase I/Il MRTX1719 PRMT5 Inhibitor NSCLC
Vertex Alpine Immune Phase I Povetacicept BAFF/APRIL  Inhibitor IgAN 49
7 Sciences
8 Gilead CymaBay Registration Livdelzi PPAR-& Agonist PBC 4.3
Therapeutics
BMS RayzeBio Phase llI RYZ101 SSTR2 Radio GEP-NET 4.1
Preclinical RYZ801 GPC3 Therapy HCC
Radio
9 Therapy
Roche Carmot Phase I/11 RG6640 GLP-1/GIP Modulator ~ Obesity, T2D 31
Therapeutics Phase Il (CT-388) GLP-1/GIP Modulator  T1D with
RG6641 obesity
(CT-868)
10  MSD Eyebiotech Phase I/Il Restoret LRP5,FZD4  Antibody AMD, DME 3.0
Novartis  MorphoSys AG Phase llI Pelabresib BRD2,BRD4  Inhibitor MF 29
11 Phase I Tulmime EZH1XEZH2  Inhibitor Solid tumor,
tostat Lymphoma
Astra Fusion Phase I FPI-2265 PSMA Radio mCRPC 2.4
Zeneca Pharma Phase I/Il FPI-1434 IGF-1 Therapy Solid tumor
ceuticals Phase | FPI-2509 NTSR1 Radio Solid tumor
12 Therapy
Radio
Therapy
13 Sanofi Inhibrx Phase I SAR447537  AAT Recombin  AATD 22
(INBRX-101) ant Protein
J&J Ambrx Phase | JNJ-8177 PSMA ADC mCRPC 20
Biopharma Phase lI/Ill (ARX517) HER2 ADC HER2+Breastca
14 Phase | JNJ-0683 CcD70 ADC ncer
(ARX788) Renal cell
JNJ-0631 cancer
(ARX305)
15 Eli Lilly Versanis Bio Phase I Bimagrumab ACVR2A, Antibody Obesity 19
ACVR2B
1 Novartis Mariana Preclinical MC-339 n/d Radio SCLC 175
6 Oncology Therapy
17 Eli Lilly Point Biopharma Phase Il PNT2002 PSMA Radio mCRPC 14
Global Therapy
18  GSK Aiolos Bio Phase I AlO-001 TSLP Antibody Asthma 14
19 Astra Gracell Phase I/1l GCO12F BCMAxC CAR-T MM, B-NHL 12
Zeneca Biotechnologies D19
Astra Icosavax Phase I IVX-A12 RSV F Vaccine RSV, hMPV 1138
20 Zeneca protein,
MPVFprotein
Novo Cardior Phase I CDR132L miR-132 ASO Heart failure 1.108
21 Nordisk Pharmaceuti
cals
Novo Inversago Phase I Monluna CB1 Agonist Obesity, 1.075
22 Nordisk Pharma bant Metabolicdisorder

(INV-202)




MEXStEHE 0] o TS| 2t HHol|lM 71 &2 HIF S AHXI6t 12 Q2L T HIF2 24810 U= 4|, HI0| 22| 2FF & AHAMICH
LEr2|E| 5 RNA TPD S2| 28 Hl(degrader) 22|10 At 2| FF(RPT)0H CHH 22 244+ S718t1 A= =AM 0|Ct.

[ Therapeutic Modalities in Recent Pharma Deals ]

Product deals

Small molecule

Protein/peptide
Bispecific

Cell therapy
DNA/RNA
Radioligand
Gene therapy
Gene editing
Vaccine

Degrader

No. of deals

[EH : Pharma deals pivot from high-risk modalities, targets, 2024.08 /BioCentury]

SEHT0IM= ASO, RNA, mRNA S DNA/RNAZH X 2XLS1EHE0] 010 2HME =2 H|ES KX 1, 2XFHEH|(Molecu-
lar glue)2t EXE5{K|(Targeted degrader) S &26lix|(Degrader) E3 4HMZ £ HIES XXt U = F=H
E0tot DE3[E|Z LIEHCE $HH, 22l Z44~= OFE| O[H|3tLt F=F3H S2tek XHA|ci 2E2|E|2 WAL 2| ofF (Radiopharma-
ceutical Therapy; Radio Therapy, RPT)0| AL}

Product deals Research collaborations
— [
- [E—
soc | ]
prtepepre [N [
epecrc [ m
cottverpy [N [
onara [ —
radioigand - [
Gene therapy —- -
Geneeditng Jij [
Vaccine —. -
Dogrder - [
0 5 0 15 20 25 0 5 10 15 20 25
No. of deals No. of deals
Source: BCIQ » Therapeutic product deals including acquisitions and research collaborations BIOCENTURY
by top 21 pharmas in 3Q23-2Q24 with disclosed therapeutic modality; Deals involving multiple 2024 BioCantury Inc. Al ights reserved

modalities counted for each
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Shobm| THeh SEF (=otaoiler et A AIX| 20241 623)

Aof7let RADOJ A 7HE 2 HISS AHK|StD Q= Shetw|e| AT $Hets HH 202314 2000 0|42 {22 Oncology
clinical trial0| A|Zt=|0f 2019'A CHH| 11% S7I5IF2 & 4 ULt

CHAIE Clinical trial HIZ2 Phase 1 41%, Phase Il 49% (Phase I/Il, lla 2 [1b X&), Phase |1l 11%E X}X|SHCL,

5|7 ol of = WIS It 440] 72% 4-F0|RU 1, @l efnt ¥ et FIHX| 2 RS ol Y to]l CHet 2 Alo| 82%E XFX|&
M2 i 29| Clinical trial2 3| 2fa} 18 kol 27X 0| 23 & QUCt.

[ Clinical trial starts by year, 2013-2023]

Oncology Oncology non-rare Oncology rare

5"';—‘

2013 2018 2023 2013 2018 2023

Hematological malignancies Solid tumors

- 8

2013 2018 2023 2013 2018 2023

@ Fhasel @ Fhasell @ rhaselll

SRt 2 40| A Al BE2|E|(CGT,ADC, BsAb, 10)= K& X O 2 ZHMIE E0|11 2110, 2023 oncology clinical trial & 25%
E KIX|StH ZstA H 7 SO|Ct

CGTE CAR T-cell therapy= goHetol| M2 S0 Clinical trial2| 80%%E XHX|SIC}. CRISPR2I Z+2 gene editing 7|&8
T5I5t Gene therapy= $Hill G 2 H|ISS AHX[RX| 2, Clinical trialol| M AlEst 4o 2xtg0Z ol 2|2 & W St ARt
E8t| 1 UL}

ADC(Antibody-drug conjugates)= & MAIXMCR 1550] &= AL, X/t 54 St Clinical trial 7HA|7} ABR 22%
=716t UL

20234 FDAE 4% 2| Bispecific antibody(epcoritamab, elranatamab, glofitamab, talquetamab)& &2I3CH, 25
oot X| ZH|FLCE $iXH 15072 0| Ak2| Bispecific antibody Clinical trial0| ZIg Z0|H, 0| & 82%7} & et CiAto|Ct,



[ Oncology clinical trial Phase I to Il by primary tested drug type, 2014-2023 ]

Solid tumor cancers Hematological cancers

@ Multispecific antibody
@ Antibody-drug conjugate
@ C:ll and gene therapy
@ F0-1/7D-L1 inhibitor

@ <mall molecule kinase inhibitor

@ ciher biotech
4 @

888

201

2015
2016
2017
201

2019
2020

[Z4 : Global Oncology Trends 2024, Outlook to 2028 / IQVIA]

== H M|2kAL R&D OHO| 21 2 M (=opaloputaict A AX| 20241 8)

229 x|okAte] Mepidt E32 AMTEI| 9{8 BioCentury2| BCIQ Database?t GlobalDatal| Drugs DatabaseS
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