2022 =2 22 HN|}.H}0| 2
IgHell U MeA S
. Oncology

(ZAQ PhD, MUHTE, T H7g, U



|. Biopharma Dealmaking in 2022
Il. Oncology Trends in 2022

IIl. ADC in Oncology

V. Learning & Key Takeaways



~
&=
7N EAL T

oooooooooooooooooooooooo

|. Blopharma Dealmaking in 2022

X -I. O 1 t deal
\§ I-Ii.Top 10 M&ASs

§ I-11l. Top 10 Partnership



|. Biopharma Dealmaking in 2022

- Retrieved from Nat Rev Drug Disc(2023)
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Deal Deal TA Ratio
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2021 2022 2021 2022 1" |Oncology  |Oncology 34% 35%
inl2" |Infectious. |Neurolo 13% 12%
M&A 196 171()) $153Bn | $87Bn(|) Partnershipi?_ oy ° 2
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|. Biopharma Dealmaking in 2022

I = I I . TO p 10 I\/I &AS Retrieved from Nat Rev Drug Disc(2023), GlobalData

< Top 10 M&As of 2022 (>$1Bn)

Top 10 M&As

Acquirer Target focus Acquired company Deal value Announced
(US$ Bn) Month
1 Amgen Rare autoimmune and severe inflammatory diseases Horizon Therapeutics 27.80 2022/12
2 Pfizer Migraine treatment and prevention U . 11.60 2022/5
Pharmaceuticals
3 Pfizer Slig® @l o Global Blood Therapeutics 5.204 2022/8
other haematological diseases
4 BMS Targeted oncology therapies Turning Point Therapeutics 4.100 2022/6
5 Amgen Autoimmune diseases ChemoCentryx 3.736 2022/8
6 g;glcc?g;ics Insulin, oncology and autoimmune disease biosimilars  Viatris's biosimilars business 3.000 2022/2
7 GSK Infectious disease vaccines Affinivax 3.300 2022/5
Biogen's stake
8 Samsung BiologicsBiosimilars in immunology, oncology and ophthalmology in Samsung Bioepis 2.350 2022/1
joint venture
9 GSK Targeted oncology therapies Sierra Oncology 1.900 2022/4
Sumitovant Mainly women'’s health drug candidates(also developing

Biopharma drugs in oncology) Myovant Sciences 1.700 2022/10




|. Biopharma Dealmaking in 2022

I-11l. Top 10 Partnerships

Retrieved from Nat Rev Drug Disc(2023), GlobalData

< Top 10 Partnerships of 2022 by tot. deal value (>$3Bn)

Top 10 Partnerships

Oncology

Company Partner TA Deal focus Deal value Announced
(Blue: Ab, Green: CGT, Gray: Others) (US$ Bn) Month
Kelun-Biotech MSD Oncology ADC 9.475 2022/12
=y Sanofi Autoimmune/Immunology o Al agonists 6.165 2022/3
Biosciences Oncology
Poseida
Therapeutics Roche Oncology Allo. CAR-T 6.135 2022/8
Mo : Takeda Autoimmune/Immunology  Oral allosteric TYK2 inhibitor 6.000 2022/12
Therapeutics
Exscientia Sanofi Al Al-driven precision medicines 5.245 2022/1
Oncology
Summit
Akeso Therapeutics Oncology BsAb(aPD-1 x aVEGF) 5.000 2022/12
Arcturus : : : Self-amplifying mRNA tech.
Therapeutics CSL Seqirus Infectious disease for COVID-19 vaccine develop. 4.500 2022/11
: Allo. TCR-T cell
Immatics BMS Oncology Allo. CAR-T cell programs 4.260 2022/6
Arcellx Kite Pharma Oncology Auto. CAR-T cell therapy 4.225 2022/12
10 Orna Therapeutics MSD IMEEIOUE eE2ees Circular RNA platform 3.650 2022/8




lI-l. Oncology spending(2026)
I1-11. 2021 R&D_CGT, |0, ADC, BsADb
lI-11l. 2023 R&D Valuable R&D projects




ll. Oncology Trends in 2022

lI-I. Oncology spending(2026)

5-Year CAGR

2026 spending 2023-2027 const US$

| Oncology | 1377 13-16% |
Immunology 3-6%
Diabetes NG 162 3-6%
Cardiovascular | RGN 126 1-4%
Respiratory | N ©2 3-6%
CNS [ 2-5%
Infectious diseases | NN 74 2-5%
GU sexual health NN 53 2-5%
Gl products | 52 . 3-6%
Mental health [ 22 ** Oncology spending 0-3%
-~ Pailn -322 = US $377Bn(CAGR: 13-16%, '23~'27) ?-igﬁo

irals . -

Ophthj{’nﬂ'glogy — = 25% of Top 20 global medicine market ./
Musculoskeletal [ 31 1-4%
Dermatology (I 29 4-7%
Blood coaqulation [l 25 1-4%
Lipid regulators [l 20 5-8%
Vaccines ex flu and COVID-19 |l 20 -1-2%
Obesity |l 17 10-13%
Cough Cold incl flu vaccines & antivirals |l 15 5-8%

IQVIA Institute, The Global Use of Medicines, 2023



ll. Oncology Trends in 2022

lI-1l. 2021 R&D CGT

Hematological cancers

160 100
% 9 cases =2 200 cases

Solid tumor cancers

*» 63 cases =2 212 cases

= Cell therapy

e CART and
NK cell therapy

— Other
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Source: IQVIA Pipeline Intelligence, Dec 2021; IQVIA Institute, Apr 2022.
IQVIA Institute, The Global Use of Medicines, 2022

% Oncology(47%)/Next-generation therapy
% CAR-T/NK cell therapy in both Hema. & solid CA

% Gene therapy, RNA therapeutics

IQVIA Institute, The Global Use of Medicines, 2022



ll. Oncology Trends in 2022
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1 6,2817Y
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T cell-targeted
immuno-
modulators

Cell
therapies

Other Cancer CD3-targeted  Oncolytic
immuno- vaccines bispecific viruses
modulators antibodies

7 PD-1/L1

pathway checkpoint
inhibitors approved by
FDA to date

Chemo-radio
Radiotherapy 236 154

VEGF/R 558
LAG3 55

PARP 107

5,761 trials
testing PD-1/L1 inhibitors
worldwide in 2021
Chemotherapy 788 CTLA-4 537 TIGIT 60

IQVIA Institute, The Global Use of Medicines, 2022

s 5,761 trials testing PD-1/PD-L1 inhibitors
«» >80% of clinical trials with aPD-1/aPD-L1 inhibitor as a

combination therapy(monotherapy trials |)

% 300 combi. Targets/pathways(Chemo: 14%/5,761 trials)




ll. Oncology Trends in 2022

I I I I ] 202 1 I z D / \ D C Retrieved from BEACON ADC Targeted Therapies, 2022

w * Number of New Active, Discontinued and Approved ADCs in The Clinic Per Year 3 33
(é 30
ME ®m Approved ADCs mNew ADCs Discontinued ADCs 2 20 992
% 20 w7 s 17
“ 0 s 9 9 . ' o
2 cosanenz o et R EREEDEF RS T

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

* Due to a lack of publicly available information, one discontinued drug and five active drugs are not included in this analysis. .

[33 new ADCs initiated clinical trial, 2022]
= Disease: Solid CA(29), Blood CA(4)
= Antigen

- CLDN18.2, TROP2, B7-H4, B7-H3, HER2, Nectin-4, etc.

= Payload

- Tubulini(7) > DNA damaging agent(5) > Topoisomeraset (4) > ISAC(3) > RNA pol.1(2), undisclosed(12)

*Tubulint: Eribulin(1), MMAE(6)

*DNA damaging: Duocarmycin(1), PBD(2), Anthracycline(2)
*Topoisomeraset: Exatecan(2), Tubulysin(1), SN-38(1)
*ISAC: TLR8(1), TLR9(1), STING(1)

*RNA pol.i: Amanitin(2)




ll. Oncology Trends in 2022

lI-11. 2021 R&D BsAb

Hematological
cancers

Solid Top 10 cancers by number of bispecific antibodies under development
tumors 12

2%
10
‘ 8
28% (ST =97 ©
4
2
0
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SRS <<‘ > e, <& '»
blinatumomab amivantamab @0\@‘ o}‘ﬁo x-gf‘? {)\’ @5 Q;‘\Q’ (\‘29) (535’ B 5\
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- Phase I - Phase II - Phase III - Marketed

IQVIA Institute, The Global Use of Medicines, 2022

s About 130 BsAbs(Hema: 30%, Solid: 60%, Both: 10%)

s Early trials(>60%), Phase llI(Hema:12%, Solid: 2%)




Il. Oncology Trends in 2022

lI-11l. 2023 R&D Valuable R&D projects

Waiting the results from clinical trials

Company Product MoA Indication Stage Expectation NPV
Datopotamab Breast CA st :
1 DS/AZ N Trop2 ADC NSCLC Phase 3 1% P3 data due H1'23 $9.6Bn
Intellia ) CRISPR/CAS9 ATTR-PN Further cuts of P1,
2 /Regeneron NTLA-2001 Gene editing ATTR-CM FneEs 1 pivotal plans awaited BT
P3 ongoing,
3 J&J Nipocalimab FcRn antagonist Myasthenia Gravis Phase 3 further pivotal plans  $5.4Bn
awaited
4 Moderna MRNA-1647 Vaccine CMV Phase 3 P3 ongoing $4.7Bn
5 J&J/Genmab  Talquetamab BSAD(aGPRC5D x a.CD3) MM Phase 3 Mid-stage readouts ¢, o,
due over the year
. Pivotal ongoing,
6 L(ieca;una Therapeu . 2/|1O/r|:i/li—muscar|n|c Schizophrenia Phase 3 Further data & US $4.2Bn
9 filing slated for 2023
7 Cytokinetics Aficamten Cardiac myosin inhibitor HCMP Phase 3 ph3 data due H2'23  $3.7Bn
8 Roche Tiragolumab mADb(aTIGIT) NSCLC Phase 3 Further OS due in 23 $3.2Bn
9 DS Patritumab deruxtecan HER3 ADC zrsegitCCA Phase 2 Pivotal P2 data due ‘23 $2.9Bn
Exagamglogene CRISPR/CAS9 TDT Registration  US & EU filings
10FCRISER/Vertex autotemcel (Exa-cel)  Gene editing SCD Phase 3 anticipated by Q1'23 iz

Retrieved from Vantage Preview Report 2023



lll. ADC In Oncology

§ lI-1. Top 8 Partnerships of 2022,
\ Mersana Therapeutics

§ 111-11. FDA approval

N 1I-11l. R&D 2022, Clinical trials(2022)
S 1I-IV. Enhertu, Trodelvy

I1I-V. Ongoing clinical trials



lll. ADC in Oncology

Ill-1. Top 8 Partnerships of 2022

< Top 8 Partnerships of 2022 by tot. deal value (around $1 Bn) (2022/disclosed value only)

Top 8 Partnerships

Company Partner Focus Deal value Announced
(US$ Bn) Month

1 MSD Sichuan Kelun Biotech Biopharmaceutical 7 preclinical assets + a 9.3 2022/12

2 Eli Lilly ImmunoGen CelmpioinEei-inler peyleel oo 2022/2
technology

3 GSK Mersana Therapeutics AU 2SS (A SR ETEE 1.463 2022/8

STING agonistic ADC)

ADCs, 5 targets selected by

4 Biosciences Amgen based on LCB's 1.248 2022/12
proprietary ConjuAll ADC

5 g'ﬁ;’;%%r; CSPC Megalith Biopharmaceutical EO-3021(Claudin18.2 ADC)  1.175 2022/7

6 J&J Mersana Therapeutics S IS ET S OIE 1.040 2022/2
Dolasynthen platform

7 MSD Sichuan Kelun Biotech Biopharmaceutical Undisclosed ADC candidates  0.936 2022/7

8 Merck KGaA Mersana Therapeutics STING agonistic ADC(2 targets) 0.830 2022/12

Retrieved from GlobalData



lIl. ADC in Oncology

lll-1. Mersana Therapeutics

Novel epitope of HER2 Ab

HER2-ectodomain

chA21 U gm
domain |

Zhou et al. 2011 &
Cheng et al. 2003 Pertuzumab
domain ll
Bin 2

Franklin et al. 2004

AL YL
. o ‘L‘.
3 ;,,.ly o Trastuzumab
KN domain IV
¢ . V7 ./»_’- Bin1
2 ¥ P e N Choetal. 2003
\

Fab37
domain Il

Birtlan et al. 2010

Bin 5
(Novel epitope)

i

-XMT-2056-

. HUME

ISAC(STING)

;

JIMT-1 (Breast)

Immunosynthen ADC

Antigen-dependent, s -
active delivery b : ‘9
into tumor cells U‘ »
IV /g > .
Active
= | BR >de|ivery
Y 1
y B
y

Vehicle

1000+

Trastuzumab
I Deruxtecan (3 mgrkg)
’

Trastuzumab
Deruxtecan (10 mg/kg)

XMT-2056
(1/0.043 mg/kg)

XMT-2056 (1/0.043 mgikg) +

il -I'asmzumab Deruxtecan (3 or 10 mg/kg)

I T T T

%7 14 21 28 35 42 49 56 63
Days on Study

A

;

FcyR-mediated,
active delivery

into tumor-resident
myeloid and dendritic cells

VNO delivery to T cells @

-

Mean Tumor Volume +SEM (mm?)

(Doses by mAb/ payload mglkg)

-Deal-
= (22/8) with GSK: Tot. 13.6% &&{

= Novelty (X1t epitope, sting, 2171 MoA) = (22/12) with 5 M3: Tot. 8.3Y =&

= Effective to HER2hi/HER2lo

= Combi. 7's(w EI2EFT, n{EFWL aPD-1, US| E ADC)

= ODD(RIY, FDA)

https.//www.mersana.com/



lll. ADC in Oncology

I1I-1l. FDA approval

Approval Company ADC Target Indication Linker Payload
1 2000, 2017  Pfizer/Wyeth Mylotarg  CD33 =24 254 Wdy AcBut Calicheamicin
: MEE = HAE 2X|7 HEF :

2 2011 Seagen/Astellas  Adcetris CD30 0l MAl SIEM CHME 2A=E Val-cit MMAE

3 2013 Genentech/Roche Kadcyla HER2 SMCC DM-1
I e 22 M BM|EE MK . . .

4 2017 Pfizer/Wyeth Besponsa  CD22 :}IE o EE—T?':*"?“*B' 2 =7 AcBut Calicheamicin
H o O— 12 O

AstraZenecatrnate . I . .

5 2018 | Lumoxiti €p22 S et B (Hairy-celHeukermia) MeVCPABC  Pseudotox

6 2019 Genentech/Roche Polivy CD79 o|ghd O B-M = B=F Mc-Val-Cit MMAE

7 2019 Seagen/Astellas  Padcev Nectin-4 Mc-Val-Cit MMAE

8 2019 ésat;Ian/ce)neca/Dauch Enhertu HER2 Tetrapeptide DXD

9 2020 ‘(jiill(:adllmmunome Trodelvy Trop-2 Carbonate SN-38

10 2020 &Sk Blenrep BCEMA =S E= =S HES =TS Mc MMAF

11 2021 ADC Therapeutics Zynlonta  CD19 ojekd of B-M= E=F Valine-Ala PBD

12 2021 Seagen/Genmab  Tivdak Tissue factor Mc-Val-Cit MMAE

13 2022 ImmunoGen Elahere FR-a sulfo-SPDB DM4




lIl. ADC in Oncology

Number of Trials

[1-11l. R&D 2022

_ Approved,
©13,2%

_ Clinically active,
143,17%

Preclinically
active, 427,
49%

55, 6%
Total
864 ADCs

~ Clinically
~ not active,
37, 4%

Preclinically
"~ not active,
189, 22%

—e—Total Trial —~o—Combination Trial

B Discontinued,

Adcetris®

[Tot. 864 ADCs]

> Active preclinical research 49% (4277H)
> Active clinical trial 17% (1437H)

* 33 new ADCs entered clinical trial this year.

Approved

BLENREP
Approved

PO“VV'" 1 78 172

Padcev™ -
Enhertu®
Approved
Besponsa™ PR TIVDAK™
Mylotarg™ 11 iTgé)z'NT -
Approved
PP 104 Approved
91
7 9_*

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Phase 2/3
2%

in 2022

- Phase 4
2%

Phase Unknown
6%

BEACON ADC Targeted Therapies, 2022



llIl. ADC in Oncolo gy Retrieved from BEACON ADC Targeted Therapies, 2022

lHI-11l. R&D 2022_Clinical trials, first in human (2022)

40
w Number of New Active, Discontinued and Approved ADCs in The Clinic Per Year 32 | 33
8 30
< . ,
ME m Approved ADCs ®mNew ADCs Discontinued ADCs 2 22 22
Qo
2 20
: » 17 . 17
pd 1
9 9 9
10 4 4 O : ! 4| Y4
2 1 54 1 12 3 2 [ |2 I 1|3 I1 1I3 1 N 23 3 22 3
O . - I - - - I . - - l I l I

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

* Due to a lack of publicly available information, one discontinued drug and five active drugs are not included in this analysis. .

[33 new ADCs initiated clinical trial]
» Disease: Solid CA(29), Blood CA(4)
= Antigen

- CLDN18.2, TROP2, B7-H4, B7-H3, HER2, Nectin-4, etc.

= Payload

- Tubuliny(7) > DNA damaging agent(5) > Topoisomeraset (4) > ISAC(3) > RNA pol.1(2), undisclosed(12)

*Tubulinu: Eribulin(1), MMAE(6)

*DNA damaging: Duocarmycin(1), PBD(2), Anthracycline(2)
*Topoisomeraset: Exatecan(2), Tubulysin(1), SN-38(1)
*ISAC: TLR8(1), TLR9(1), STING(1)

*RNA poli: Amanitin(2)




lIl. ADC in Oncology

Enhertu DESTINY-Breast04

l1I-1V. Enhertu, Trodelvy_Significant clinical benefits

HR-2d (n=494)

H™H| X} (n=557)

HR-84 (n=58)'

ot ol ASS A AB S -
REAWINE | 7 | sesmew |se | wusmew | s, | SEsEe
mg/kg) (n=163) mg/kg) | (n=184) mg/kg) # (n=18)
(n=331) (n=373) (n=40)
SAHEETIZHPFS)
SHNSMEI|ZE | 10 54 o |39 85 29
Fotzt monthsyi | (95-11.5) | (4.47.1) e (4.2-68) 43-11.7) | (1451
21=H| (95% Cl) 01040064 G002 053) 0.46 (0.24-0.89)
p-value p<0.001 p<0.001
HHEE717H0s)
HHAET|Z
S il e 175 Goo. | 168 182 83
AU e (152224) | 50 (145200) | (136-NE) | (5.6-206)
elzl (@3% cy) | R 064 (048086) HR 0.64 (049-0.84) Lt s
p-value p=0.003 p=0.001
7R 4
(fn’;' OR:";—;?;; fffg/_’ 16.3% (5427'31"{° 16.3% fgf;’_“ 16.7%
(e C""edl)i'm L mo28) | &y M3225 | g5 (3.6-41.4)
TS (Complet | 5 6o, 0.6% 35% 1.1% 25% 5.6%
e Response, %)
52 W8(Partial | 4950, 1579 491% | 152% 47.5% 11.1%
Response, %)
S b
PEEH(Stable | 3519, | 50.0% 346% | 49.5% 30.0% 44 4%
Disease, %)
27 (Progres
sive Disease, %) | 7.8% 21.1% 8.3% 22.3% 12.5% 33.3%
(95% Cl)
gtg7|Zt
%%’E,t(Median DOR, 107 6.8 10.7 6.8 8.6 49
months)i
FIprE
- 712% | 34.3% 702% | 33.7% 62.5% 27.8%
OIS &(CBR, %)
EYZHE(DCR,%)™
. 88.0% | 66.3% 87.1% | 65.8% 80.0% 61.1%

Trodelvy_Tropics-02

An improving picture: Tropics-02 median overall survival (months)

Trodelvy Control Hazard ratio
Asco 2022 cutoff 139 123 0.84 (p=0143)
Esmo 2022 cutoff 144 1.2 079 (p=0.02)

Note: median duration of follow-up was 10.5 months at Asco and 12.5 months at Esmo. Source: conference
abstracts.

Tropics-02 post-hoc subgroup analysis

Her2 low Her2 zero All patients*

Trodelvy Control Trodelvy Control Trodelvy Control

Median PFS (months) 6.4mth  42mth 50mth 34mth 55mth 4.0mth

Hazard ratic 0.58 0.72 0.66 (p=0.0003)

*Primary endpoint. Source: Esmo.

“BIFA" https./www.pharmnews.com/news/article View.htmlZidxno=208435

https.//www.evaluate.com/vantage/articles/events/conferences/esmo-2022-trodelvys-improving-
trajectory-might-not-matter-much



lIl. ADC in Oncology

I1I-V. Ongoing clinical trials

b HEE/22% 7HEkA} ER =
1 HET EE(PDUFA 23.02) Trodelvy Gilead Trop 2 ink-:1
2 HeZ el At 3 21} Readout 239) Enhertu AstraZeneca/DaiichiSankyo HER2 k-l
3 Pre-Registration(PDUFA 23.05.12) trastuzumab duocarmazine Byondis HER2 nk-: )
4 Ael3e ARX-788 Ambrx Biopharma HER2 nEet
5 Ha3d BAT-8001 Bio-Thera Solutions HER2 nEet
6 Atz 4t datopotamab deruxtecan Daiichi Sankyo Trop 2 nk-:1es
7 a3 4t iodine i 131 apamistamab Actinium Pharmaceuticals CD45 golot
8 Yar3ut patritumab deruxtecan Daiichi Sankyo HER3 k-l
9 Ael3e SHRA-1811 Jiangsu Hengrui Medicine HER2 nEet
10 Y34 SKB-264 Merck & Co Trop 2 nget
11 U3y TAA-013 TOT Biopharm HER2 AEY
12 a4t telisotuzumab vedotin AbbVie ¢ Met nEo
13 a3y TLX-591 Telix Pharmaceuticals PSMA Ink-"{es
14 a3 4t tusamitamab ravtansine Sanofi/immunoGen CEACAMS nk-:1ely
15 a3 4t upifitamab rilsodotin Mersana Therapeutics NaPi2b nk-:1ely
16 a3y zilovertamab vedotin Merck & Co ROR1 golot

¥ ZM: BK £A53d, 7|82 X1&(2022.11)



V. Learning & Takeaways




Learning & Key Takeaways

|. Dealmaking trends in 2022

% M&A: volume | & value | (volume: 196(2021) - 171(2022), value: $153Bn(2021) - $87Bn(2022))

- Big Pharma - Small-to-Mid company, Big Pharma’s patent cliff
- Various modalities, Oncology/Immunology/CNS, etc.

% Partnership: volume | & value(=) (volume: 1,200(2021) - 971(2022), value: $178Bn(2021) - $179Bn(2022))

- Big Pharma <« Smaller company
- Oncology, various modalities

% There were no mega deals in 2022.

ll. Oncology R&D in 2022

< Oncology is a key driver in the global medicine market. ($377Bn, CAGR: 13-16%)
“* Novel target & modality emerging: CGT, ADC, BsAb, Small molecule with new target/MoA, etc.
** Needs: Data-driven evidences(ex: clinical trials, RWD)

s ADC
= Growing, be a game-changer with significant clinical benefit
» Global Big Pharma’s key interest area



Learning & Key Takeaways

Votes

70

60

50

40

30

20

10

Less M&A spend (cost of
capital is rising and small
deals will persist)

About the same (bolt-ons
are the way forward)

A big one is coming (the
patent cliff approaches)

Vantage Preview Report 2023



