KOREA
DRUG
DEVELOPMENT
FUND

eeeeeeeeeeeeeeeeeeeeeeee




(@)
N

KOREA DRUG DEVELOPMENT FUND

2018 R&D Pipeline

ABOUT KDDF

Korea Drug Development Fund (KDDF) is a government funded organization with one billion
USD budget over nine years period of time to accelerate innovation activities in Korean
pharmaceutical R&D communities.

KDDF has e Top-notch proposal selection system
* Value focused project management system

e Large pool of excellent domestic and foreign experts in various drug development field
e International and domestic network in business development field

e More than 136 pipeline in various therapeutic areas from lead stage to clinical trial stage

Establishment

2011

Budget
6 1 billion US dollars

for 9 years

INTER-MINISTERIAL ORGANIZATION

Consortium of three health care related
Korean ministries

) C)

Ministry of Ministry of Ministry of
Science Health Trade, Industry
and ICT and Welfare and Energy




BUSINESS MODEL

KDDF selects and manages portfolio in alignment with Global Big Pharmaceutical companies’
interests who are capable of commercializing the asset globally.

What we do KDDF funds and manages the innovative drug development projects from lead to clinical stage, covering
academia, research institute, biotech, and pharmaceutical companies. KDDF does not only fund drug
development project, but also supports business development, including out-licensing of the funded

projects and in-sourcing drug seeds from abroad.

GLOBAL
NEW DRUG

O

LICENSING OUT (®) (®) STARTUP

R&D BD
SUPPORT SUPPORT

Grant & Project Management LPG
Bridge program, Innovative program ﬂH _____ Licensing out supporting program
Collaboration Platform === || = "~ Global C&D
Joint R&D program Drug Seed discovery program

ACT
Clinical trial consulting program
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KOREA DRUG DEVELOPMENT FUND

R&D PROGRAM

KDDF has three R&D tracks and one consulting program.

Innovative Track

PROPOSAL

their proposals

PROJECT

PRESENTATION

Innovative track is a bottom up model to find and support novel and innovative drug candidates

in Korea. KDDF calls for proposals to Korean drug development communities and selects

program through science and investment committee.

MILESTONE
AND BUDGET
ADJUSTMENT

Applicants present Internal & external Investment Key milestones
reviewers group committee and budget
perform on-site reviews and are adjusted

and external
scientific review
committee
evaluates the

selects projects
with a business
perspective

to improve the
project success

due diligence to
validate the data
integrity

proposals

Joint R&D Track

END OF
MILESTONE

PROJECT
MANAGEMENT

Go or No-Go
decision is made
by external
evaluation team
for “Fast fail
and Fail Cheap”
strategy

To ensure
project success,
KDDF manages
project progress

& milestones
every month, and
provides R&D
consulting and

trouble-shooting if

necessary

Joint R&D track is a top-down collaboration model, partnered with Global Big Pharmaceutical

companies. Call for proposal of Joint R&D Track specifically focuses on certain disease area

and mode of action requested by the partner. Through this program the partner is able to find

projects to enrich their pipeline.

MNC

-
EE

Investment

WzZﬁ\f
MOU

(NON BINDING TERM)

Project Development Support

Program PR* and Operational Support

KDDF’S PARTNER

Investment

Project Development Support

Q First right of negotiation

2018 R&D Pipeline

Biopharmaceutical R&D organization in Korea

*PR: Public Relations (Academia, Research Institutions, Companies)



BRIDGE Track BRIDGE Track is specially designed to bridge very early stage drug discovery to clinical
development. In BRIDGE Track, KDDF will co-manage the funded project from the very start to the
commercialization, by providing not only grant but also proficient development consulting services,

utilizing all the public drug development resources.

( KDDF BRIDGE

Seeds From Academia, Hospital, Drug Development

Research Institutes Community
BUSINESS R&D
EARLY STAGE .
GRANT CONSULTING CONSULTING g1 ICENSING START-UP
SUPPORT
ACT » ACT program offers significant benefits for biotech and pharmaceutical companies looking to
(Advancing Clinical Trial) reduce clinical attribution rate and to increase success rate for their clinical program.

* In-depth clinical trial protocol design consulting service provided by top class clinical experts.
* Advising on study design including appropriate endpoints, statistical methods for analysis,

sample size calculations, surrogate biomarkers.

CLINICAL
PRE-CLINICAL DESIGN
PHASE | SUPPORTING
SERVICE

Sponsor Domestic Experts Global Experts
Biotech SME
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BUSINESS SUPPORTING PROGRAM

KDDF does not only work as a granting agency for new drug development organizations, but also supports their
business development through LPG program and Global C&D program.

LPG * Business development consulting services for Korean drug development communities.

(Licensing Partnering
for Globalization)

licensing Strategy
Development .
Consulting. KDDF'S
APPROACH

Extensive
International
Business Network in
Lite-Science

Access to Strategic
partners, key opinion 0

leaders and top

management etc.

C&D program is to improve R&D productivity by providing open innovation platform to Korean drug

Global C&D

Eé

LPG PROGRAM

X L

* Acceleration of licensing activities via KDDF's global network, with consulting service covering all

business areas necessary, including from evaluation of licensing value to finding out fittest licensee.

Faster Process

Value Creation

Right Partner

Increase Success
Probability

development communities, facilitating their in-sourcing novel drug seeds from worldwide.

Pipeline Sourcing

&LJ_
_/

-
é

If your seed has a potential, KDDF is
able to connect the seed to appropriate
development organizations

Farming

Korean Pharmaceutical industry
incubate and develops the seed
Biotech, Research Institutes,Pharma

Companies, Research Grant (KDDF)

Harvesting

Value added and Global Drug Project

Reverse licensing, Value creation,
IPO, M&A, etc.
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ACCOMPLISHMENT

KDDF has been supporting new drug development throughout all value chains from discovery to
clinical trials. As of April 2018, 27 pipeline entered into licensing agreement, of which deal value is
totaled more than 4.5 billion USD.

584

Patents
Global: 302, Domestic: 282, Sci Journal: 52

27

License Out
Global: 11
Domestic: 16

460

Reviewed Proposals

KDDF'S
PERFORMANCE

(AS OF APRIL 2018)

25

US-FDA Executed MOU
0DD* Global: 10
Domestic: 15
4.5 BILLION USD
Licensing Deal Value
Global Genexine, Cj Healthcare, Hanmi Pharm, LecoChem BIO, AbClon, hanAll-

LicenSing out biopharma, Queient, PharmAbcine, GCPharma, Dong-A ST, Dinona

US-FDA Qurient, LegoChem BIO, PharmAbcine, BioPharmSolutions, Enzychem

ODD* Lifescience

* 0DD: Orphan Drug Designation
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@ CARDIOVASCULAR DISEASE

KDDF-201603-01 LEAD OPTIMIZATION @

G-protein coupled receptor kinase 5 inhibitor

to treat heart failure

Korea Research Institute of Chemical Technology KRI CT
Product Type Chemical Product

Indication 1st indication: Heart failure, Heart failure (MeSH term)

Target G-protein coupled receptor kinase 5 (GRK5)

MoA (Mechanism of Action)

Differentiation Point

Current Development Stage
Route of Administration

Data

- GRK5 inhibitor suppresses the phosphorylation of c-terminal intracelluar region of GPCR.

- GRK5 inhibitor suppresses the functions as a specific HDACS kinase.

First In Class

The drug is devoid of unwanted side effect- hypotensive effect in rats.
Lead Optimization (Lead to Candidate)
Oral

- Candidate compounds: KR-39038, 39060, 39062

- ATP non-competitive, substrate competitive

- Effective both in pressure overload- and ischemia-induced heart failure models
- No blood pressure lowering effect

e ByungHo Lee

&) bhlee@krict.re kr ® (+82)42-860-7415




@ GASTROINTESTINAL DISEASE KDDF-201406-03 LEAD GENERATION @

Development of a new drug for non-alcholic
steatohepatitis and liver cirrhosis using myriocin analogues

Asan Medical Center

Product Type Chemical Product

Indication Tst indication: Non-alcholic steatohepatitis, Non-alcoholic Fatty Liver Disease (Mesh term)
Target ST1PR4

MoA (Mechanism of Action) Inhibition of inflamamsome activity

Differentiation Point First In Class

Treatment of non-alcholic steatohepatitis, but not simple hepatic steatosis

Current Development Stage  Lead Generation (Hit to Lead)

Route of Administration Oral
Data Non-alcholic steatohepatitis
Em MCDD
3 MCDD + 736 1mg/kg/d
ns

3- 1

Al T

Grade of steatosis

SLB 736 -

Lobular inflammation

Patent Position PCT-KR-10-2017-0040139

€ EunHee Koh &) ehk@amc.seoulkr ® (+82)2-3010-3248

KOREA DRUG DEVELOPMENT FUND
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@ GASTROINTESTINAL DISEASE KDDF-201709-16 PHASEIl @

Development of Acid Pump Antagonist
for Gastric acid related Disease, DWP14012

Daewoong Pharmaceutical Co., Ltd. DAEWOONG

PHARMACEUTICAL CO, LTD.

Product Type Chemical Product

Indication Tst indication: Gastroesophageal Reflux Disease (GERD],
Gastroesophageal Reflux (MeSH term)

2nd indication: Peptic Ulcer, Peptic Ulcer (MeSH term)
Target Acid Pump Antagonist
MoA (Mechanism of Action) Reversible and Potassium-Competitive Inhibition of Acid Secretion

Differentiation Point Best In Class
DWP14012 inhibits acid secretion in a reversible and potassium-competitive manner
with fast onset of action. Phase | clinical trial shows that DWP 14012 exhibited dose-
dependent acid suppression in human, rapid onset time, excellent safety & tolerability,

and favorable pharmacokinetic profiles with a once a day regimen.
Current Development Stage  Phase
Route of Administration Oral

Data Phase | Clinical Study: Pharmacodynamics
: DWP14012 showed dose-dependent acid suppression and clear exposure-
response relationship. Compared to esomeprazole, DWP14012 demonstrated
more favorable or higher extent of 24-hour pH[(14) holding time.

Intragastric pH fraction time pH24(%)
[SAD study] [MAD study]

M pw14012 M Esomeprazole M Placebo M bw14012 M Esomeprazole Hl Placebo

100 100

80 4 80
60 ) 60
40 4
on 111111 PR I
; 0 n
20mg 40mg 80mg

10mg 20mg 40mg 80mg 160mg 160mg 320mg 20mg 40mg Placebo
(fasting) (fed)

=3

Fraction time pH>=4(%)
Fraction time pH>=4(%)

=]
=]

=]

160mg  40mg  Placebo

Patent Position PCT/KR2016/004411

€Y Taeveon Kim & tykim@daewoong.co.kr ® (+82)2-550-8026




@ OPHTHALMIC DISEASE

KDDF-201410-09 LEAD OPTIMIZATION @

Development of Anti-Glaucoma Drug

with a Novel Mechanism of Action

Handok Inc.

HANIDOK

Product Type

Indication

Target

MoA (Mechanism of Action)
Differentiation Point
Current Development Stage
Route of Administration

Data

Patent Position

Chemical Product

1st indication: Primary open angle glaucoma, Glaucoma, Open-Angle (MeSH term)

2nd indication: Ocular hypertension, Ocular Hypertension (MeSH term)

A3 adenosine receptor

A3 adenosine receptor antagonism effect induced lowering intraocular pressure.
Favorable safety profile from single tox(topical ocular treatment]

Lead Optimization (Lead to Candidate)

Eye Drop

e HL.3501 was superior to Latanoprost in laser model blocked main TM outflow of AH.

e The treatment of combination elicited faster IOP lowering effect than mono in
HL3501 by 5day

40 0
35 -1
2
. ‘.\l p
25 -4
-5
20 =
15 -7
-8
10 9
od 1d 3d 5d 7d Sday
atpmyehicle  10d 14d 17d 21d
HHL3501 0.02%
—— X
oL i HL3501 0.02% & Xalatan 0.005%
==ir=HL3501 0.02%

15/406,556(US), PCT/KR2017/000492

e Seungyong Kim

@ seungyong.kim(@handok.com @ (+82)2-527-0549

~J
N
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@ OPHTHALMIC DISEASE KDDF-201202-10 PRE-CLINICAL @

Development of the dry AMD treatment

i i i TN P
Chungnam National University %;n'n = S 0H (@1 4T |
*KUKJE Pharm licensed KDDF-201202-10 and is developing this project. CHUNGNAM NATIONAL UNIVERSITY
Product Type Chemical Product
Indication Tst indication: Blindness, Eye diseases (MeSH term]

2nd indication: Macular degeneration, Retina (MeSH term)
Target Age-Related Macular Degeneration

MoA (Mechanism of Action) RIP-dependent necroptosis signal pathway

and i is signaling

(death)
Cas D 6 inhibition ‘

" K — m.@.
P
Geicrons o o1
g

Necroplosls e ‘M e \&p

D, cylindromatosis; Nec-1, necrostatin-1; MLKL mixed lineage kinase domain-like protein
by i b e oo

Differentiation Point First it Class
- New molecular entity(NME) with a new structure

- There are currently no available treatments in market
Current Development Stage  Pre-Clinical
Route of Administration Eye drop

Data - Inhibition of RIPK1 phosphorylation/RIPK1-RIPK3 interaction of CK41016
- Following eye drops administration in animals model of dry AMD, in vivo
protective effects of CK41016 were superior to those of competitors

Sodium lodate (S1)

3

RIPK1, 3 phosphorylation RIPK1-RIPK3 interaction Gompottor
Normal Veh Form(1) form(2)  form (1) Form(2)
060(1h)
T 33 3
Ky 5
> & s71%
& & Ewom $ E 5 5w
— RPE cell viability ONL thickness (length; us
- w:mmEnp.mm PRPKI ; " ;
s O 2o, 120 1
53y W Ewl Sl Bt -
povs 8 8 »am E i ;
H 2 $ w0
£ H 5
H

4 5 8 8

43“ Q (“ RO
c*' c*"“

Patent Position KR10-1551313/KR10-1515985, PCT/KR2015/007562

€Y Youngkwan Kim & ykkim@kukjepharm.co.kr (@) (+82)31-781-7204




@ OPHTHALMIC DISEASE

KDDF-201509-15

PRE-CLINICAL @

Nonclinical studies of novel antibody T)0-054
for treatment of wet AMD

Taejoon Pharmaceutical Co., Ltd.

TAEJOON

Product Type
Indication
Target

MoA (Mechanism of Action)

Differentiation Point

Current Development Stage

Route of Administration

Data

Immunoglobulin Product (mAb)

Tst indication: wet AMD, Eye Diseases(MeSH term)

VEGFR2

VEGFR2-specific binding

—blocking not only VEGF-A, but as well as VEGF-C and VEGF-D

First In Class
TJ0O-054 is a fully human monoclonal antibody to bind VEGFR-2/KDR on abnormal
vasculature related to new angiogenesis diseases including wet AMD.

Pre-Clinical

Intravitreal injection

Pre-Clinical Pharmacology

25000

20000

15000

10000

5000

CNV Model

Il

control

Sug

20ug

60ug

Tumor Volume (mml)

= * Avastin (1mg/kg)

Xenograft model

+ PBS

+ TJO-054 (1mg/kg)
+  TJO-054 (10mg/kg)

e DongHyeon Kim

@ kimdh(dtaejoon.co.kr

® (+82)2-799-0160

~J
w
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@ HEMATOLOGIC DISEASE

KDDF-201606-02

LEAD OPTIMIZATION @

A Long-acting coagulation factor Vlla

Alteogen, Inc.

& ALTEOGEN Inc.

Product Type

Indication

Target

MoA (Mechanism of Action)

Differentiation Point

Current Development Stage

Route of Administration

Data

Patent Position

Protein Product

Tst indication: Hemophilia, Hemophilia A (MeSH term)

Coagulation factor Vlla (FVlla)

Recombinant FVlla + NexPTM fusion = Long-acting factor Vila (FVIla-NexPTM)

Best In Class
Prolonged half-life of factor Vlla activity among those of competitors (best-in-class

potential]
Lead Optimization (Lead to Candidate)

Parenteral-Intravenous

- The possibility of subcutaneous admininstration is also being explored.

- Significantly enhanced pharmacokinetics of factor Vlla as a NexPTM fusion in
hemophilia mice

- Prolonged coagulation activity of factor Vlla compared to NovoSeven in rats

H NovoSeven M FVlla-NexP

0 || II II II I'

Pre-dose 10hr 24hr 36 hr 48 hr

"

~#-NovoSeven —o—FVIla-NexP

FVIIa activity (mU/mL)
=]
)

o
IS

Normalized Prothrombin time
(FVlla/placebo)
o o
N o

0 8 16 24 32 40 48 56 64 72
Time (hr)

PCT/KR2010/002520, PCT/KR2012/006441

e Jaehyeong Ko

@ jhko(@alteogen.com

® (+82)42-867-8785




@ HEMATOLOGIC DISEASE KDDF-201606-08 PHASEIl @

Management of Chemotherapy-induced Neutropenia
in Advanced Breast Caner Patients

Enzychem Lifesciences Corporation ENZYCHEM LIFESCIENCES

Product Type Chemical Product [Diacylglycerol)

Indication Tstindication: Chemotherapy-induced Neutropenia (CIN), Neutropenia (MeSH term)

2nd indication: ChemoRadiation-induced Oral mucositis (CRIOM), Stomatitis (MeSH term)
Target Undisclosed

MoA (Mechanism of Action) Suppression of STAT3 = Down-regulation of chemokines/Decrease of DAMP —

regulation of neutrophil migration/induction of bacterial clearance

Differentiation Point Fisrtin Class-The drug can maintain blood levels of neutrophils with no direct impact
on bone marrow functions, especially in the condition that homeostasis imbalance
happens

Current Development Stage  Phase I

Route of Administration Oral (Softgel Capsule)
Hata EC-18 inhibits EC-18 ameliorates oral mucositis
blood neutrophils extravasation in CRIOM-induced Model

in CIN mouse model

PBS-treated §§ EC-18-treated

»
o

= .
S 1.5
s e * P<0.005
< . Day 7
g 10 N
E
B =
E 0.5 uh
0.0 - - . Day 18
5-FU = 500 500 mg/kg
EC-18 - - 250 mg/kg
25
_ 45 B®PBS ©ECI8
220 .
3 *  P<0.005 4 * p<0ls e
g 15 —;% — . 35 *, p<0.001
e g 3
'é 1.0 A 2 35
E £ 2
05 —man = E)
L]
e Z 15
0.0 T T T 1
Doxorubicin = 25 25 mgkg 05
Cyclophosphamide - 50 50 mg/kg
EC-18 - - 50  mglkg 0
Patent Position 10-2016-7035244/Korea, PA17-67/Japan

€) sovoun Ahn &) sahn@enzychem.com ® (+82)2-6213-7120
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@ RESPIRATORY DISEASE

KDDF-201706-03 PRE CLINICAL @

Pre-Clinical Toxicology Study & Clinical IND approval for the
development of idopathic pulmonary fibrosis using SAMiRNA

Bioneer Coporation BiIONEER
I ion - Value - Di ery

Product Type RNAI Nanoparticles

Indication Tst indication: Idiopathic Pulmonary Fibrosis, Respiratory Tract Diseases ([MeSH term])

Target Amphiregulin

MoA (Mechanism of Action)

Differentiation Point

Current Development Stage
Route of Administration

Data

Patent Position

Amphiregulin: highly expressed downstream genes by TGF-f signaling in lung
Fibroblast cells
SAMIRNA-AREG: inhibit the expression of AREG — block the differention of fibroblast

to myofibroblast = inhibit proloferation, secretion of ECM in the lung tissues

Esbriet® (Pirfenidone) and Ofev® (Nintedanib), which are approved by FDA in 2014,
is expensive and exhibits limited efficacy. Urgent need for the development of new
effective drug which can actively reverse the process of fibrosis.

in vivo efficacy test: The efficacy of the SAMIRNA-IPF drug has been evaluated with
TGF-i transgenic & Bleomycin induced mouse models of pulmonary fibrosis. Based
on these comprehensive evaluations, the candidates show the more significant
therapeutic potential for IPF treatment than Pirfenidone of InterMune, Inc and FG-
3019 (CTGF mAb) of Fibrogen, Inc.

A Ex-vivo image after injection of SAMiRNA for 48h
Pre-Clinical

& 'y
0‘,\‘-‘ <& .z.'"’b \9@ & &

Parenteral-Intravenous

In vivo biodistrubution of SAMIRNA Mo
by L.Vinj. in BLM-induced IPF

models

BLM-fibrosis
SAMIRNA by |.V injection shows o Do w w o “
collagen clearance efficacy ' + 447 AN I
Compa re tO FG_30’| 9 ta rget|ng SAMiIRNA-AREG, Smpk, LV FG-3019, 10mpk, every other day, IP
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PCT/KR2010/003039, PCT/KR2014/006031, PCT/KR2014/006033
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@ RESPIRATORY DISEASE KDDF-201502-03 PHASE| @
Development of Anti-Allergic asthma agents
Dong-Wha Pharmaceutical <2 DONGWHA PHARM

SINCE1897

Product Type

Indication

Target

MoA (Mechanism of Action)
Differentiation Point
Current Development Stage
Route of Administration

Data

Patent Position

Normal bronchial tube

Botanical drug

Tst indication: Asthma, Respiratory Tract Diseases (MeSH term]

TIGIT, PDE4 (partiall, Adenosine Receptor 3 (A3AR, partial)

Th2 selective inhibition & Bronchodilation

First In Class
Phase |

Oral

1. Safety: NOAEL - SD Rat: 2,000 mg/kg, Beagle: 250 mg/kg — Safety Margin (H.E.D) :

approximately 80 fold

2. Efficacy (Animal) : Superior to Montelukast

DW2008S

v

JB

DW2008S

10-1747139/Korea

Allergic inflammation

Broncho-constriction

Inflamed bronchial tube
of an asthmatic

# : Inhibition
=== : Partial inhibition
=—p : Stimulation
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@ OTHERS

KDDF-201408-14 PHASEI @

Development of anti-scarring therapeutics
OLX101 (previously BMT101), self-delivering RNAi molecule

OliX Pharamceuticals, Inc. H Ol IX

Pharmaceuticals

Product Type
Indication
Target

MoA (Mechanism of Action)

Differentiation Point
Current Development Stage
Route of Administration

Data

Patent Position

Cell-penetrating asymmetric siRNA
Tst indication: Hypertrophic Scar, Cicatrix, Hypertrophic (MeSH term)
Connective tissue growth factor (CTGF)

RNAI mediated repression of target gene CTGF which is a key factor in pathogenesis
of fibrotic diseases including hypertrophic scra

First In Class
Phase |
Local [Intradermal injection]

Therapeutic Efficacy in rat skin excision wound model

- Reduced expression of both target gene (CTGF) and collagen by cp-asiCTGF
(OLX10010) treatment.

- Masson's trichrome staining (MTS) data also revealed fibrosis repressing effect by
cp-asiCTGF treatment.
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Major outcomes in Phase | study
- Completion of dosing and follow-up (N=24/8; OLX10010/placebo)
- No SAE (serious adverse event] until 10X of expected therapeutic dose

- Very limited systemic exposure up to cohort 2 (&LLOQ (2 ng/ml), waiting for results
in cohorts 3 and 4]

- Mild local erythema in OLX10010 treated subjects

PCT/KR2008/007530, PCT/KR2011/006632, PCT/KR2013/004463
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R&D PIPELINE OVERVIEW

KDDF covers broad range of drug development fields.

Phase Il
2%

Phase Il
14%

Lead

Phase |
16%
Product
Type
Candidate
35%
Pre-Clinical
17%
Respiratory disease
3%
S Others
Hematologic disease 3%
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Infectious disease
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