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Immuno-oncology Development: a Short History

Landscape of Immuno-Oncology Drug Development
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Global Spending on Oncology Medicines

Landscape of Immuno-Oncology Drug Development
Immuno-oncology will represent 20% of global oncology spending by 2025

Global Oncology Spending and Growth
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Ten Highest-Grossing
Immuno-onC()Iogy Treatments in 201 9 Landscape of Immuno-Oncology Drug Development

Launch Date

Therapeutic Class Brand (molecule) Company/Partner 2019 Sales ($M)

Checkpoint modulator Keytruda (pembrolizumab) Merck $11,084 2014 2015 2016
Checkpoint modulator Opdivo (nivolumab) BMS $8,007 2014 2015 2014
Checkpoint modulator Tecentriq (atezolizumab) Roche $1,887 2016 2017 2018
Checkpoint modulator Yervoy (ipilimumab) BMS $1,489 2011 2011 2015
Checkpoint modulator Imfinzi (durvalumab) AstraZeneca $1,469 2017 2018 2018
Cell therapy Yescarta(axicabtageneciloleucel) Gilead $456 2017 2018 p ¢

Bispecific antibody Blincyto (blinatumomab) Amgen $353 2014 2015 2018
Cell therapy Kymriah (tisagenlecleucel) Novartis $278 2017 2018 2019
Checkpoint modulator Libtayo (cemiplimab) Regeneron/Sanofi $194 2018 2019 p ¢

Checkpoint modulator Bavencio (avelumab) Pfizer/Merck $115 2017 2017 2017

Source: GlobalData, Pharma Intelligence Center [Accessed December, 2020].



Immuno-oncology Products in the 7TMM

Landscape of Immuno-Oncology Drug Development

Marketed Immuno-oncology Products
as of December, 2020

Immuno-oncology Pipeline products
as of December 2020
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Immuno-oncology Value Chain

BiTEs/DARTSs

A 4

Bispecific antibodies

T-cell redirection

NK-cell redirection

A 4

Tri- and tetra-specifics

Receptor bridging

Microbial vaccine

Landscape of Immuno-Oncology Drug Development

\ 4

Intratumoral

Oncolytic viruses |

Systemic

Checkpoint engagement

Peptide vaccine

Universal

Nucleic acid vaccine

Viral vector vaccine?

Personalized

Dendritic cell vaccine

\ 4

T-cell based

\ 4

T-cell receptors (TCRs)

Cell therapies

Chimeric-antigen receptor
(CAR)

Single checkpoint

Co-stimulatory checkpoint
modulators

A 4

Natural killer (NK) cells

43

Tumor-infiltrating
lymphocytes

Dual checkpoint

Checkpoint inhibitors

Stimulated NK cells

CAR-NK cells

BiTEs = bispecific T-cell engagers; DARTs = dual-affinity re-targeting antibodies

1 Includes both therapeutic and prophylactic vaccines.

2 Custom epitopes based on tumor antigens.

Cancer vaccines?

GlobalData 20217



Future Outlook of 10 Agents, According to

High-Prescribing Physicians

Physicians believe that 10 therapies will be best coupled with

targeted therapies (39% of survey participants), followed by
chemo/radiotherapy (32% of participants)

Most suitable 10 treatment modality

B Immuno-oncology +
chemo/radiotherapy

m Immuno-oncology +
targeted therapy

B Immuno-oncology +
Immuno-oncology

B Immuno-oncology
monotherapy

Landscape of Immuno-Oncology Drug Development

Physicians believe that 10 therapies will be optimally placed in

the first line of therapy and beyond (59%), followed by second
line (19%) and adjuvant/neoadjuvant (16%)

Optimal place for IO

Adjuvant/neoadjuvant - 16%
st and bevond | <
Second line and beyond _ 19%

Third line and beyond . 4%
Retreatment in multiple lines I 3%

Specific subtype or patient subgroup 0%

Unlikely to play a role in treatment

algorithm 0%

Source: GlobalData High-Prescriber Survey (December, 2020)



R&D Strategies

Landscape of Immuno-Oncology Drug Development

High prescribers in the 7MM believe that the most important areas of R

Other Strategies

&D focus should be combining co-stimulatory and co-inhibitory modul
ators, using biomarkers of response, and cytokine manipulation “Focus on gut microbiome’é

Relative Importance Score

“Head to head comparisons

-

(i

”

Other strategy

v

Developing Intratumoralimmuno-oncology
therapies

“Interplay with radiotherapy and immunotherapy’é

Investigating new targets to turn cold tumors
into hot tumors

“Blocking cytokine release syndrome%

Cytokine manipulation

i

(I

Validating biomarkers to assess the likelihood of res “Time-limited therapy” s

ponse to checkpointimmuno-oncology therapies =

Combining co-inhibitory and co-stimulatory
checkpoint modulators / bispecific targeting “Combination therapies with targeted therapies”é

Source: GlobalData High-Prescriber Survey (December 2020)
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Korea Drug Development Fund

» Korea Drug Development Fund(KDDF) is a government-initiated agency of three

health-related Korean ministries to foster drug development projects in Korea

‘ D Ministry of Science and ICT ‘ D

Ministry of Trade, ' Ministry of Health
Industry and Energi. " and Welfare

-

ACADEMIA

Project
Management

Project GLOBAL
Evaluation & Selection pﬁ)‘zﬁﬁe DRUG
PRODUCT

* Consulting

KDDF's Strategy

12



Our Goal by 2030

KDDF's Strategy
Blockbuster drug
Annual turnover to over
USD 1Bn
New drugs
approved by FDA or EMA
1,234
Projects
to be funded

Lead to Candidate
Candidate to Preclinical
Clinical stage[Phase |1&11)

USD 2 Bn Investment plan (2021~2030)

13



Portfolio

Gastro-Intestinal
2%

Respiratory

3% Others
Ophthalmology 10%
3% \

Cardiovascular
4% 111

selected Oncology
projects a7z
(2021)

Immunology
10%

Metabolic

13%

Others
68%

52 oncology

projects
(2021)

KDDF's Strategy
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Project Selection Procedure

> KDDF is the major gateway to find blockbuster drug candidates in Korea

KDDF's Strategy

» KDDF's R&D pipeline comes from academia, hospitals, research institutions, biotech and

pharmaceutical companies

» The pipeline spans all stages of drug development from hit to clinical phase Il

Proposal
Submission

Local organizations
submit research
proposals

Peer Review
(2 steps)

External scientific
peer review
committee
evaluates proposals
and select
competitive
proposals

Due Diligence

Review committee
group performs on
site due diligence
to evaluate data
integrity

Investment
Decision

Investment
committee selects
competitive
projects with
druggability and
business
perspective

Milestone and
Budget
Adjustment

Through discussion
between selected
project leader and
KDDF, Milestones
and research
expenses are
adjusted to
enhance success of
novel drug
development

Project
management

KDDF manages
monthly project
progress &
milestones, and
provide consulting
with external
advisory board

15|



Development Consulting KDDF’s S
's Strategy

» KDDF supports project investigators to overcome major bottlenecks encountered in the
course of drug discovery and development process

- (Death Valley 1) Provide technical support so that compound/technology from academia to meet the needs of the industry

- (Death Valley 2) Support biotech to build top-class products by providing technologies from research-centered hospitals and
government infrastructure

Academia Biotech &
Pharma industry

Target
Identification &

Market
Validation Death Valley | Candidate Death Valley Il Approval

Lead Optimization Pre-clinical development

« TPP(Target Product Profile) + Deliver development funds
« Assay standardization » GLP toxicity
 Absorption/distribution « ADME

e Animal model test e Clinical trial strategy

e In vitro/vivo efficacy o CMC strategy

o Safety

16|



BD Support

KDDF's Strategy

» Support business development and assist license deals with the global pharma &

biotech
- KDDF regularly contacts and introduces KDDF projects to the global pharma & biotech

- KDDF makes contracts with global consulting firms to promote deals

> Initiate global collaboration between global institutions, biotech, and academia and Korean drug

developing researchers

* Introduce compounds from foreign organizations by sourcing

» Upgrade in-licensing compounds to do research collaboration or M&A

» Support co-development between global big pharma and domestic developers at the clinical

trial (phase1-2) stage to increase success rate

LhPoC Build Co-development partnership ]

Marketing &
Sales

[ For 2.5 years (2021.6~2023.12)

Contact partners, provide data, ~ | €—| Co-development experience with Roche, MSD, NIH

persuade and negotiate

17|



Strategy

KDDF's Strategy

Build a system to constantly secure

good drug candidates

v Transfer innovative candidates to Industry from Academia
v Build research collaboration system

v Support to overcome death valley

Optimize project review and | Canddate ~Phese2

selection procedure

it Capabilty

Boost open innovation ecosystem

Provide guidance to overcome
bottleneck

Academia Biotech &

Q ﬁ PhaEa industry

i

Identification &
Validation

Going Global + “+ Co-development +

Improve competence of
KDDF

@ @ Management with KP!I @Project review focused on Scientific Excellency

() ; (] @ Career path suggestion (® Mentoring system
'-‘ 3 Exposure on global community ® Creation of Synergy

18



Portfolio

KDDF's Strategy
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