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Executive Summary

Advancing innovative TGF-b i s o-$pecifimtherapies into the clinic

A Leader in deciphering TGF-b biology & role in disease pathophysiology
A Proprietary research platform for selection of TGF-b i s esélextiverASOs

A Exploitkey rolesof TGF-b i sof orms in ophthal mol o
target unmet medical needs for major & orphan diseases

A Strategic partnerships with Santaris/Roche & Sanofi
Trabedersen (1%t gen. ASO) asset sale to Autotelic

A Agile, semi virtual private Dutch B.V. with US & German affiliates

ASO: AntiSense Oligonucleaotide
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TGF-b :Clinical Development Opportunities
Sel ection of -df-sgbcépsobabs éass

OPHTHALMOLOGY P e > ONCOLOGY

A Glaucoma* - A Pancreatic cancer A Breast cancer
A Diabetic retinopathy S A Lung cancer A Mesothelioma
A Proliferative vitreoretinopathy # A Renal cancer A Glioblastoma
A Age-related macular degeneration ®\ |/ A Hepatocellular A Melanoma

A Secondary cataract (PCO) ™ o TGF-b — A RPPP-based patient selection

A Corneal diseases / \

(pterygium, keratoconus) . l’ ()
ot
A Coronary bypass remodeling . A Kidney fibrosis*
; A Idiopathic pulmonary fibrosis*
A Liver cirrhosis
CNS DISEASE A Osteogenesis imperfecta

A Primary biliary cirrhosis

AAl zhei mer 6s di s e asheScleroderma
AParkinsonds di seasheOther

* Selected lead indications
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| s ar Rlatfmin Core Differentiating Feature

TGF-b isoform involvement varies according to disease

OPHTHALMOLOGY FIBROSIS

ONCOLOGY

Tailored treatments for 3 therapeutic areas
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| s ar Ripebrse

Program Research Preclinical Development Phase 1

Ophthalmology
TGF-b 2

Fibrosis

TGF-b 1

Oncology

TGF-b 2
TGF-b 1

TeRb  + i mmu D

TGF-b 3 -

RPPP: Responder Patient Profiling Program
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D
TGF-b Inhibitors Common Preclinical Properties

A Potent & selective ASOs with improved drug-like properties vs 1st-gen. ASOs
A Efficient target engagement: mRNA, protein & downstream pathways

100+
80-
601 |
401 -
201

Lipofectamine-mediated transfection
of human A172 glioma cells

TGF-B1 mRNA Downregulation (%)

0 20 40 60 80 100

TGF-B2 mRNA Downregulation (%)

A Biphasic PK profile in biological matrices upon systemic/local injection
A Pronounced & long-lasting distribution in organs/tissues
A Long-lasting target engagement in selected organs/tissues
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ISTHOO36 Product Rationale in Advanced Glaucoma

TGF-b 2

core physiopathologic factor
in glaucoma

TM: Trabecular Meshwork IOP: IntraOcular Pressure EMT: Epithelial Mesenchymal Transition
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Glaucoma i1 High Unmet Medical Need
2nd leading cause for blindness in the world

Optic nerve damage related disease
A Results in visual field loss
A Increased IOP based upon trabecular meshwork alterations

3
\ A 10% unresponsive to topical treatment
require surgery to control disease

A Filtration surgery: last resort standard
procedure

A 1stfiltration surgery failure rate: up to
33% (6mth to 1y)

A Repeat surgeries blindness

= Worldwide USA

Glaucoma prevalence, in M
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ISTHO036 - Mechanism of Action

Disease modifier in glaucoma pathophysiology

Pharmacology: TGF-b2 ASO with potent ;&dose-depaendentv e, s
downregulation of TGF-b 2 mMRNA & protein

Administration: Intravitreal injection every 2 months for 12 months

MoA 3-directional properties resulting from TGF-b 2 i nhi bi ti on:

1. Prevention of further IOP rise
through anti-scarring effect

2. Optic nerve head neuroprotection

3. Trabecular meshwork protection
via antifibrotic effect

See TGF-b isoform common preclinical properties (slide 6)
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ISTHO036 Summary of Preclinical Properties

Increase bleb size & survival* Bleb area collagen deposition reduction*
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Antifibrotic & anti-angiogenic effect**
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* Mouse glaucoma filtration surgery model  ** Mouse choroidal neovascularization model
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ISTHOO036 - Clinical Development Strategy
Expand target indications post GFS Phase |

ISTHO036
GFS Phase |

Wet AMD Proliferative
vitreoretinopathy
& secondary

Diabetic
retinopathy

Phase II/llI cataract
Phase II/1I Phase II/1I Phase I/l
e oo A Proliferative A Pathophysiology A Proliferative fibrotic reaction

driver: A Bleb scarring fibrotic reaction

A Epithelial cell proliferation
A Nerve damage

GFS: Glaucoma Filtration Surgery ODD: Orphan Drug Designation
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TGF-b: Key Driver Role in Fibrotic Disorders

TGF-bl I soform dominance i n fibrosis

l A Strong scientific evidence for
'ffita;ts “ o8 Enty and Fibmblasts. clinically potent pro-fibrotic effect
-l:p Epithelial cell - A Associated with activity of other
L1 b o Ci Proliferation CytOkineS e.g. IL-7 TNF, e
TNEOD ® Neutrophil leferent|at|on ) . )
\ P % A Recognized key role in TGF-b
\ ’ - driven epithelial-mesenchymal
Tere transition
. o i cell . I / Myofibroblasts ) . ) . )
A Epithelial cell activation /
Macrophage a . m— IL-17 proliferation / differentiation
Entry and 17 el “ promotion & collagen-producing
myofibroblasts === fibrous
Modified from Wynn TA, J Exp Med 2011 connective tissue SyntheSIS

Proinflammatory and profibrotic mediators in the initiation and maintenance of fibrosis
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Summary of Preclinical Package & Evidence*

V' Pronounced anti-fibrotic effects (ophthalmology program)
V' Preliminary evidence of anti-fibrotic effect; ISTHO047 as prototype:

15+ Significant collagen deposition reduction
b 15 (~56 %) in ISTHO047-treated mice
o .
£ g .
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- t C3_oli P_0047
¢3_oligo ASP_0047 u 3_oligo ASP_I4
MDR2-KO

MDR2-KO
Liver fibrosis murine model

A Common features described previously
A Pharmacology efficacy studies underway in PF & KF models
A IND/CTA-enabling toxicology program & manufacturing to be completed

* Upon systemic administration PF: pulmonary fibrosis KF: kidney fibrosis
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Status of | s a r Rilarosss Program

Target severe & life-threatening diseases*

A Prioritize high unmet medical needs
indications: KF & IPF (ODD)

A Expand: liver cirrhosis, osteogenesis
imperfecta (ODD)

ﬁ *
TGEDb1 target Development strategy going forward

compound A Single agent or combination with
complementary therapeutic agent

A Complete IND-ready preclinical package
for KF & IPF

Establish partnership or strategic alliance

A Optimize & accelerate pipeline
development

* Pending financing KF: Kidney Fibrosis IPF: Idiopathic Pulmonary Fibrosis
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TGF-b Role in Immuno-Oncology

Target TGF-b pathway-addicted tumors Immuno-oncology modalities

A Established role in tumor microenvironment | A Combine immune checkpoint inhibitors
) (e.g. PD-1, PD-1L, CTLA-4) with TGF-b
A Peritumoral immunosuppression is a key inhibitors
driver for tumor growth & metastasis
) A Combination of immune check point
A Variable predominance & cross talk of TGF- inhibitor CTLA-4 with TGF-b inhibitor
bl, b2 & pasofemst i al | y b @nhances efficacy inin melanoma

) model (ASCO 2014)
ATGF-b2 directed therapy: 1st clinical

evidence of potent antitumor activity A Combine cancer vaccines with TGF-b
(NSCLC phase Il study with belagenpumatucel-L, inhibitors
ASCO 2014)

ISARNA
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Summary of Preclinical Package & Evidence*

A Established PoC: Evidence of anti-tumor activity in vivo

| AspH_0047 | [ c3_aspH_o047 | : pBs |

60 -

Specific therapeutic effect on
lung metastasis

Noef fect on o6prir
(not shown)

20 - %%

number of lung metastases

Anti-metastasis potential in lung metastasis mouse models of RCC & breast cancer

A Common features described previously
A Established tolerance and manufacturing completed for ISTHO047**
A Results presented at AACR 2013/2014 & ASCO 2014

* Upon systemic administration ** |ISTHO047: previously ASPH_0047
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B
Responder Patient Profile Program (RPPP)

Patient selection based on TGF-b tumor expression

A Establish APersonalized Medicinebd

treatment based on TGF-b isoform
expression with specificity to Isarna
iIsoform treatment

A Develop companion diagnostic

For example: TGF-b2 signature in TCGA GBM

Level 3: TGF-b
isoform specific

Level 1: Detection

of TGF-b isoform
Level 2: TGF-b > ! .
o |y oo o5t onat <o I Companion
qRT-PCR, or IHC, pathways detection expression ) dlagnostlc
signaturebd om

respectively, in

tumor biopsies tumor biopsies
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