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Inhibiting the DNA Damage Response kills cancer 

Ledermann J et al. J Clin Oncol 2013;31(15S):abstr 5505 “Super-Responders gBRCA”:
On olaparib, ~25% patients have no progression for >2 
years (cf 5% placebo)

~17% for >3 years (cf 3% placebo)

Some on olaparib >7 years (probable cures)

“Olaparib is not like having chemotherapy”

gBRCA ovarian cancer

PARP inhibition

Presented By Johann De Bono at 2019 ASCO Annual Meeting

ATM null cancer

ATR inhibition

“Super-Responders ATM null”:
All responders showed ATM aberration (ATMloss and/or 
ATMmut)

Bayer ATRi caused prolonged (>1 year) stable disease

ATM is mutated/lost in a wide range of cancers



Many cancers have high DDR mutations that leads to genomic 
instability

Many DDR mutations occur in cancer Genomic instability is a hallmark of cancer



DNA repair inhibition is a new paradigm in oncology treatment targeting the Achilles heel of 
cancer through Synthetic Lethality
Nobel Prize awarded for basic underpinning of DNA repair in 2015

Synthetic Lethality - inhibiting DNA repair can lead to selective killing 
of cancer cells



Olaparib, first generation DDR inhibitor, is creating a multi-billion dollar 
DDR market

Olaparib

Roots analysis report synthetic lethality 2019Nature 2005
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DDR pathway loss or aberrations are frequent across many tumour types
BRCA loss, HRD (ATM), MMR, BER etc

PARP works predominantly in gBRCA

PARP inhibitor resistance (innate), prevent emergence of resistance (acquired)
IR sensitisation: tumour selective, normal tissue sparing
ALT (alternative lengthening of telomeres) tumours
DDR-IO combinations

Opportunities in targeting the DNA Damage Response
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Management team with proven DDR, Clinical and Business track record

KuDOS, Head of drug discovery. 
Co-inventor of olaparib. 
Co-founder and COO of MISSION Therapeutics 

KuDOS, Head of research. 
Co-inventor of olaparib. 
Senior Director Bioscience/ Senior Project Leader 
at AstraZeneca 

Eli Lilly, Global Medical Director 
Eli Lilly, Astrazeneca, Global Clinical Development
Clinical Lecturer at Aberdeen University

Award-winning scientist in DNA repair. 
Senior group leader of the DSB repair metabolism 
(DRM) Laboratory at The Francis Crick

Chairman, CEO, President
CFO & Director with Aventis; Sanofi; OSI; Poxel; 
Syndax; Armo; Tobira; NPS; Forest & others  

Co-founder and CFO of Acacia Pharma; CEO of Amura
Therapeutics; CFO/FD several healthcare companies 
including MISSION; Kymab & Bicycle 

Independent consultant. 
Ex-GSK Director of Chemistry; also at Ribotargets; 
Vernalis: Argenta & Pulmagen Therapeutics 
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Niall Martin, Chief Executive Officer 

Graeme Smith, Chief Scientific Officer

Ian Smith, Chief Medical Officer

Simon Boulton, SVP Science Strategy

Pierre Legault, Chairman

Tania Dimitrova, Chief Business Officer

Andrew Muncey, Chief Financial Officer

Harry Finch, Med Chemist and NED

Pfizer, Director Woldwide BD, Licensing, M&A
BMS, Corporate M&A
Credite Suisse Investment Banking  



Lead positions on drugging DDR giving differentiated biology

Lead optimisation

Polymerase 
/ (helicase)

PolƟ

Unique double strand 
break repair process

Lead generationLead generation Hit to lead

Nucleases

Target 1 Target 2

Nuclease involved in 
double strand break 

repair 

v

Target 3

Required for efficient DNA 
repair and Telomere 

maintenance

Double and single 
strand break repair, 

Telomere maintenance 

HRD PARP resistance
NHEJD
PARP combination
IR/Chemo combinations

ALT tumours
BRCA1/BRCA2
Novel synthetic lethalities
IO combinations



Microhomology Mediated End Joining (MMEJ) is a compensator 
mechanism for HRD

High fidelity DNA 
repair processes 

decrease
ie homologous 
recombination

Low fidelity DNA 
repair processes 

compensate
ie MMEJ

Ceccaldi et al. Nature 2015

Polθ is upregulated in HRD Turning on mutagenic pathways

…contributes to tumour evolution
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Polθ is a low fidelity DNA polymerase central to MMEJ
Overexpressed in many tumours (helps drive mutational 
burden)
Low levels in most healthy tissues (HR, NHEJ main DSB 
repair mechanisms)

Broad clinical potential for Polθ inhibitors
Synthetic lethality 
Resistance to PARPi or platinum agents
Selective radiosensitiser 

Candidate quality chemistry
First-in-class chemical IP
Candidate identification 
First in vivo data with a Polθ inhibitor

Polθ - a major new DDR target to rival PARPi
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Loss of novel DDR complex confers sensitivity to Polθi but resistance to PARP inhibition in HRD cells
11

Synthetic lethality with loss of novel DDR complex that confers 
resistance to PARPi
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Synthetic lethality in HRD cells
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Vehicle
Treated (Polθi)

PARP resistant xenograft model
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Polθi
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Polθi radio-sensitises tumour cells but not normal cells
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Cancer cells Normal cells



Significance enhancement of IR with Polθi

CONFIDENTIAL 13

Statistically significant radio-sensitisation at 14 days post irradiation in fractionated and single IR
Stronger effect with fractionated IR as expected
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Nucleases required for virtually all types of 
DNA repair as well as DNA replication, 
transcription and DNA homeostasis e.g. 
telomere maintenance
Implicated in a number of diseases including 
cancer
Various clinically-relevant synthetic lethalities
have been described e.g. HRD, ALT
Chemistry ‘target class’ approach

Novel chemistry platform 
Screen primary target then counter-screen 
other nucleases of interest
Apply knowledge and cascade gained through 
inhibiting one target to seed further nuclease 
programmes

Nuclease biology introduction

Dehe and Gaillard, MCB (2017)



All components in place to prosecute nucleases as a target class

Artios’ Nuclease Platform

Protein 
production and 
biochemistry

Structural 
biology and 
biophysics 

Metal-binding 
warhead 
library

Target 
assessment 

and validation

Cellular 
mechanistic 

assays
Metal ions (positive)

“Negative”
atoms

SNM1a

mRNA

Protein

Mutations

Other

Competition

Cardiovascular Neuro-degeneration Antiviral or Bacterial

Inflammation Metabolism Other

Target Tumour 

Type

Knockout / Conditional 

Knockout In Vivo 

Models

Inhibition of Target in In 

Vivo Models

In vitro

Selectivity

Novelty

Crystal Structure

Co-crystal with 

compound

Homology 

Model

Chemical 

Tractability

Starting Points 

for chemistry

Knock out cells

siRNA/shRNA

Antibody 

Enzyme

Substrate

Probe compound

Primary Biochem

Biophysical Assay

Funtional Cell Assay

Phenotypic Assay

PD Biomarker

Diagnostic Biomarker

Efficacy Model

MBL-fold nuclease required for interstrand crosslink repair 

Strong evidence but mainly from one lab. Should reproduce key experiments in 

house

SL screen with chromatin-DDR focused siRNA library idenified several key factors 

mutated or inhibited in cancer. Initial hits reproducible. Implies ID1/2 mutant 

tumours may be susceptible (untested as yet).

Known to required for ICL-repair

Pathway and substrates known

Few - pathology unknown

Yes

Overexpressed in various tumour types (COSMIC)

Unknown (HPA uncertain)

Strength of 

Hypothesis

In vivo

Synthetic Effects

Role in DDR

Functional Data

In vitro

Disease Linkage

Strategic 

Benefits and 

Risks

None - but could be competition with IDH1/2 inhibitors in clinica trials

Role of Target in 

other disease 

areas

Safety

No

No

Unclear what level of selectivity required

IDH1/2 mutatated? Glioma? AML?

No

Chemistry

yes and may open target class

Yes

Not needed

Yes - unvalidated hits

Yes - unvalidated hits

Yes - HTP crystalography feasible (2.16A)

Notes

No

Yes

Yes

Unvalidated

Unclear at this stage

Reagent 

Availability

Yes

Yes

Screening 

Cascade 

Feasibility

Assays

Yes - U2OS

Yes



Our in-house nuclease screening platform is well established and continues to grow
The primary selectivity panel is focussed on the top priority targets of interest
Additional nucleases of interest are being added as our platform continues to expand

Artios nuclease platform

Criteria Status Target 1 Target 2 Target 3 Target 4 Target 5 Target 6 Target 7

Biochemical
assay(s)

Weekly fluorescence-based screening      In progress In progress

Orthogonal label-free assay   - In progress - - -

Biophysical
assay(s)

nanoDSF     - - -

MST -   - - - -

STD NMR   - - - - -

Chemical
matter

Privileged fragment library screened? Yes Yes Yes Yes Yes - -

Broader fragment library screened? - Yes - - - - -

Hits identified? Sub-µM Low µM Sub-µM Sub-µM Sub-µM - -

Hits confirmed in orthogonal assay(s)? Yes Yes Yes Yes - - -

Crystallography
Initiated? Yes Yes Yes Yes - - -

Crystals? Yes Yes No - - - -
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Developing a strong DDR portfolio

New target Target Validation/Hit ID Hit to Lead/LG LG/LO IND tox

Target 1

Target 2

Target 3 LG/LO 

LG/LO IND enable 

PolQ Polymerase  
inhibitor programme

PolQ Helicase inhibitor 
programme

Phase 1a 

IND enable 

Phase 1a 

IND enabling 

Hit to lead LG/LO 

LG/LO 

Phase 1a 

IND enable 

Phase 1b 

LO 

LO Phase 1a IND enabling 

Phase 1b Novel SL 
background

IND enable 

Series B 
cash outCandidate

IND filing
Go/No go

2019 2020 2021 2022 2023 2024

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Phase 1b HRD PARPi
combo

Phase 1b ATM/FA (HRD) 
haem/solid

Phase 1b IR combo

SL 
inhibitor

IR combo 
inhibitor

Phase II
(different 

PoC
studies)

Nucleases

Artios in-house platform Platform (DDR cell models, CRISPR, specialist assays, chemistry etc) 



Leading investor syndicate backing

18

$84m Series B raised to fund company through to clinical PoC data in 2022
…high level of interest from strategic investors



Thanks

Please contact: Niall Martin, 
Chief Executive Officer
Niall.martin@artiospharma.com

Artios Pharma Limited, Meditrina
Babraham Research Campus, Cambridge, CB22 3AT, UK

www.artiospharma.com | @artiospharma
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Long Term Value

Sustainable Growth
• Strong IP portfolio
• Ocular oncology pipeline
• Life cycle management 

opportunity
• Additional indication 

Bladder Cancer

First to Market

Attractive
Commercial 
Opportunity

• ~$700M worldwide
• >$1B with follow on 

indications
• 50 US/ 50 EU ocular 

oncologists
• Small sales force required

AU-011
Late Stage Asset

Orphan & Fast Track
• Well tolerated with clear 

drug effect in Phase 1/2 
• FDA and EMA meetings 

support clinical 
endpoints and P3 
registration strategy

2

Choroidal Melanoma
High Unmet

Medical Need

No drugs approved
• 8,500 patients with early 

stage disease diagnosed 
annually

• Vision and life 
threatening disease

• First-in-class opportunity 
to transform the 
treatment paradigm

Aura is Bringing Innovation to Ocular Oncology



What is Choroidal Melanoma?

3

Choroidal melanoma is 
the most common 
primary cancer of the 
eye in adults

Impacts 11,000 
patients WW per year

8,500 patients 
diagnosed early and 
treated by ocular 
oncologists

Vision and Life-Threatening Disease
~50% of patients will develop commonly fatal metastases within 10 to 15 years after diagnosis

Similar to cutaneous melanoma, most choroidal 
melanomas originate in melanocytic lesions 
with part being malignant and part being benign
(i.e. even if treated, lesions will not go away 
entirely as some scar tissue remains)
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Observation Risk of progression and metastatic disease

Plaque Brachytherapy

Proton Beam Therapy

• Severe vision loss
• Radiation retinopathy
• Multiple surgeries
• Disfigurement
• Double vision
• Dry eye
• High burden on patients

Existing Treatments Have Sub-Optimal Outcomes

• Share control of patient
• Coordinate the radioactive 

planning
• OR requirement
• Increased follow up
• Management of side 

effects

Patients Experience Ocular Oncologist Experience

Unmet need for a vision preserving therapy as a first line 
treatment option

https://www.mc.vanderbilt.edu/reporter/index.html?ID=3007
https://clinicalgate.com/oncology/


Clear Treatment Gap for Early-Stage Patients 

5 Source: ClearView Analysis.
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Oncologist

Medium 
Melanoma

Large 
Melanoma

Metastatic
DiseaseIndet. LesionsChoroidal

Nevus
>250k
0-1mm

1.8k
3-10mm

0.7k
>10mm

0.2-0.4k
Liver metastases

U.S./EU incidence
Tumor thickness

Risk factors: orange pigment, 
subretinal fluid, tumor height, symptoms
Distance from the fovea or optic nerve

General Ophth.
Retina Specialist 

Risk of metastasis

AU-011’s Focus 
~75% of patients (~8-9k patients) 

Clear treatment gap

Indet. Lesions
Small Melanoma

7-8k
1mm

1.1k
3mm



Viral-Like Particles: A Novel Tumor-Targeted Approach

Tumor Targeted Platform:
Technology discovered at National Cancer Institute 
(NIH) by Dr. J. T. Schiller1

Synthetic viral-like particles: recombinantly derived
Platform technology to treat solid tumors
Tumor targeting: Leverage viral evolution to target 
heparan sulphate proteoglycans (HSPGs) modified 
by tumor cells2

6 1. Lasker Award 2017.
2. Human papillomavirus capsids preferentially bind and infect tumor cells; Kines et al; International Journal of Cancer ,138;901–911, February 2016.

AU-011: VLP bioconjugate (VPB)
IRDye® 700DX molecules covalently 
conjugated to capsid protein without 
interfering with tumor targeting
First-in-class light-activated therapy
Novel MoA: Acute cellular necrosis with 
immune activation



Tumor cell

Irradiation
with NIR light

Necrotic tumor cell

HSPG

Viral like particle bioconjugates (VPBs) 
are delivered by intravitreal injection. 

VPBs bind specifically to 
HSPGs on the tumor cell 
surface (multivalent binding).

Laser-activated AU-011 disrupts 
the tumor cell membrane, leading 
to acute cellular necrosis.

7

AU-011 Mechanism of Action: 
Acute Tumor Cellular Necrosis Upon Light Activation
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Key Differences in Primary Choroidal 
Melanoma vs. Metastatic Disease

Lung 
(29%)

Liver 
(89%)

Bone 
(17%)

Primary Choroidal Melanoma Metastatic Disease

Tumor 
composition

• Early Stage (I)
• Starts from nevi in choroid (benign cells)
• Small proportion of malignant cells in early   

lesions but mostly benign cells

• Late Stage (III-IV)
• Malignant tumor cells that have spread to different 

organs and lymph nodes
• 100% malignant cells

Tumor 
Response 

• Local tumor control
• Measurement of tumor height by ultrasound

• RECIST Criteria (CR, PR)
• Measurement of tumor volume by CT-scan

Choroidal 
Melanoma

Aura’s focus



Light–Activated AU-011 Treatment Regimen
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6-8 Hours
Waiting 
Period

2 AU-011
Injections 

Laser #1*
30  

Minutes
Waiting 
Period

Laser #2*

Treatment consists of 2 intravitreal injections and 2 laser 
administrations that lead to an optimal treatment

in 1 clinic day

First cycle (day 1, 8 and 15)

A cycle of AU-011 consists of treatment days on day 1, 8 and 15.
A second cycle is administered three months later.

Second cycle (>3 mos later)

Month 1

Month 3 (or later)

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiCk9_olqfdAhWmY98KHQXrDAYQjRx6BAgBEAU&url=https://www.dreamstime.com/stock-illustration-black-syringe-icon-isolated-simple-vaccine-sign-injection-symbol-eps-image90896268&psig=AOvVaw0r3hVHEXSFWJ-SQxcuaNs7&ust=1536350755539800
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiCk9_olqfdAhWmY98KHQXrDAYQjRx6BAgBEAU&url=https://www.dreamstime.com/stock-illustration-black-syringe-icon-isolated-simple-vaccine-sign-injection-symbol-eps-image90896268&psig=AOvVaw0r3hVHEXSFWJ-SQxcuaNs7&ust=1536350755539800
http://www.nenuphar.com/fr/pavillons-de-serie/1974-pavillon-serie-4060cm-laser-standard-fond-blanc.html
http://www.nenuphar.com/fr/pavillons-de-serie/1974-pavillon-serie-4060cm-laser-standard-fond-blanc.html
https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwiO-OCQk4rfAhUOjlkKHZpAB70QjRx6BAgBEAU&url=https://incompetech.com/beta/cal-monthly/&psig=AOvVaw06Q5Lm-pVQvktiiwdweYY8&ust=1544149456737932
https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwiO-OCQk4rfAhUOjlkKHZpAB70QjRx6BAgBEAU&url=https://incompetech.com/beta/cal-monthly/&psig=AOvVaw06Q5Lm-pVQvktiiwdweYY8&ust=1544149456737932


Single Dose Cohorts (Subtherapeutic) - Completed

Dose Expansion
80μg x2 L QW3

1 cycle ( + potential retreatment)

Multiple Dose Cohorts - Completed

20 μg 
x 1 Laser 

40 μg  
x 1 Laser

80 μg  
x 1 Laser

3 subjects per 
cohort (12 total)

1st Expansion Cohort – Completed

3 subjects per 
cohort (12 total)
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40 μg x 1 Laser 
(QW2)

40 μg x 1 Laser
(QW3)

80 μg x 1 Laser
(QW3)

80 μg x 2 Lasers
(QW3)

2nd Expansion Cohort – Ongoing
Dose Expansion

2 Cycles

Phase 1b/2 Study Design

80 μg 
x 2 Lasers

*Same inclusion criteria as Phase 3: ≤3 mm Thickness; ≤13 mm LBD
8 initial sites; 6 additional sites being added/in start up for 2nd Expansion – 14 sites total planned

Up to 16 subjects with small melanomas* treated with two cycles of AU-011
5 additional subjects enrolled in natural history/observation arm

12 subjects enrolled 
Opportunity for retreatment and additional cycles per investigator’s criteria
Retreatment completed in 2 subjects – tolerated well



AU-011 is Well Tolerated with Good Safety Profile

*Anterior inflammation treated with topical steroid drops; Posterior inflammation treated with topical, oral or periocular steroids; IOP treated 
with topical anti-hypertensives

Anterior Chamber
Inflammation
Posterior Chamber 
Inflammation

Increases in IOP

Mild/Moderate

Mild/Moderate/Severe

Mild/Moderate

28/42 Subjects - 67% 

33/42 Subjects - 79%

14/42Subjects - 33%

Managed with standard of care 
(SOC) treatments* and majority 

resolved without clinical sequelae

Key Drug Related Adverse Events:

11

Posterior inflammation starts in/around the tumour: indicative of mechanism of action

Serious Adverse Events
Vision loss 
(juxtafoveal tumor) 1/42 Subjects - 2%Severe
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Visual Acuity is Preserved with AU-011
Follow-up for up to 24 Months

Mean Visual Acuity (BCVA) after AU-011 treatment
SOC Subjects Removed (n=29)

Visual Acuity Results Compare Very Favorably to Vision Loss with Plaque Radiotherapy*

Graph includes subjects treated with AU-011 at all time points. Patients that 
were treated with SOC are not included (n=10). Data cut-off Jul 24, 2019

42 patients treated in Phase 1b/2 study. Data cut-off Jul 24, 2019

* COMS report Appendix slide 1

Total 

Subjects

Vision 

Loss

Vision Preserv.  

Rate

SMALL & MEDIUM TUMORS 42 3 93%

SMALL TUMORS (P3 inclusion <3mm; <13mm) 39 3 92%

SMALL & MEDIUM TUMORS 21 1 95%

SMALL TUMORS (P3 inclusion <3mm; <13mm) 19 1 95%

Subjects @Therapeutic Dose (Average follow-up 5.4 months)

All Subjects (Average follow-up 10 months)

Vision Preservation Rate By Cohort and Size (N=42)
Long term decrease in vision >15 letters 



Good Tumor Control in Phase 1b/2 to Date
Follow-up for up to 24 Months

Graph shows subjects treated with AU-011 at all time points (n=29).  
Does not include subjects who were treated with SOC (n=13)
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Tumor Control Results Compare Very Favourably to Natural History Data*
* Shields Data Base Appendix slide 2

42 patients treated in Phase 1b/2 study. Data cut-off Jul 24, 2019

Total 

Subjects

Progr or 

treated

Tumor Control  

Rate

SMALL & MEDIUM TUMORS 42 14 67%

SMALL TUMORS (P3 inclusion <3mm; <13mm) 39 12 69%

SMALL & MEDIUM TUMORS 21 2 90%

SMALL TUMORS (P3 inclusion <3mm; <13mm) 19 1 95%
*not due to other reasons eg, inflammation, hemorrhage, pigment, indeterminate borders 

All Subjects (Average follow-up 10 months)

Subjects @Therapeutic Dose (Average follow-up 5.4 months)

Tumor Control Rate By Cohort and Size (N=42)
Endpoint Definition Growth in tumor height >0.5mm; LBD >1mm due to definitive tumor growth*



Tumor Control with Long Term Follow up in Subjects with 
Documented Growth (up to 24mos.)
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• Graph shows mean change in tumor thickness from baseline in 15 subjects with data of prior documented growth before treatment and at least 8 weeks post-treatment follow-up (3 
more subjects have been enrolled but not included in analysis due to <8 weeks follow-up). A projected growth rate of 0.62mm/year ± 0.50mm in tumor thickness based on a mean of 
documented growth rates in the same 15 subjects prior to treatment is shown with dashed orange line. 

• Subject 110 progressed on LBD and was treated with SOC (post-SOC data not included). Subject 119 progressed and has received re-treatment

Subject #
Growth Rate 

Before 
Treatment 
(mm/year)

Follow Up 
Duration 

After 
Treatment

009-101 0.16 24 Months

009-102 0.07 24 Months

002-104 (P3) 0.58 24 Months

011-107 0.07 18 Months

013-109 (P3) 0.73 18 Months

011-110 (P3) 1.89 12 Months

002-119 (P3) 1.20 12 Months

015-123 (P3) 0.26 9 Months

012-127 (P3) 0.58 9 Months

015-128 (P3) 0.77 9 Months

004-130 0.40 9 Months

015-132 0.80 6 Months

015-135 (P3) 1.13 3 Months

020-138 0.20 2 Months

002-140 (P3) 0.44 2 Months

Treatment 
effect 
compared to 
historical 
documented 
growth rate 

• p=0.0121 for all DG subjects (n=15):, paired t-test, linear regression model 
• p=0.022 for Ph3 Like subjects (n=9), paired t-test, linear regression model 



Safety
• Single and multiple administrations of AU-011 are well-tolerated
• Inflammation is manageable, starts around the tumor and supports MOA
• Steroids can be started after inflammation is observed – allows immune response
• Preliminary results show re-treatment is safe and well tolerated

Efficacy 
Endpoints

Tumor Control
• 90% of subjects at therapeutic dose with single cycle up to 12 months follow up
• Durability of tumor response observed up to 24 months even at subtherapeutic 

doses in SAD
Vision Preservation
• Vision is preserved in majority of subjects (up to 24 months)
• Vision preserved after treatment even in high risk patients

Summary of Results of Phase 1b/2 Study

15
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Market Size:
• >$700M worldwide
• >$450M US
• >$1B with additional indications

No Competition:
• No approved therapy
• No alternative therapy in clinical development

Focus Call Point:
• 50 US and 50 EU ocular oncologists
• Identified Centers of Excellence
• Small sales force

ClearView 2018 Study Report

Attractive Commercial Opportunity

In-office Procedure:
• Intravitreal injections: Exact same 

procedure as anti-VEGF therapies
• Laser: Ocular oncologists have 

experience with non-invasive lasers



Multiple Value Drivers in Rare Oncology Indications

17

Ocular 
Oncology

- Primary Choroidal Melanoma

AU-011

AU-011

Preclinical

Solid
Tumors AU-012

- Primary Bladder 
Carcinoma

Technology 
Platform  

AU-013- Immuno-Oncology

IND Ph I Ph IIIPh II

AU-011

AU-011

- Cancers of the Ocular 
Surface

- Suprachoroidal Delivery

- Choroidal Metastases
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2019 20222020 2021 2023 2024

Aura Clinical Development Plan

Phase 1/2
Expansion 1

Exp. 12 mo Exp. 24 moExp. 6 mo

Phase 3

Suprachoroidal 
P1/2

Phase 3 (confirmatory)

Phase 3 
interim

Bladder  Phase 1

Exp. 24 moExp. 12 moExp. 6 mo

n=12

Exp. 12 mo Exp. 24 moExp. 6 mo

GMP-P3 Phase 3 
data

BLA
Early Filing

Exp. 24 moExp. 12 moExp. 6 mo

Bladder 
Pre-IND Bladder 

IND

Expansion 2
n=18

Suprachoroidal
non-clinical R&D

GMP2



Experienced Board & Strong Investor Syndicate
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Investor Syndicate
• Giovanni Mariggi, Ph.D. 

• Casper Breum

• Mark Chin

• Joel Jean-Mairet, Ph.D.

• Arthur Pappas

• Raj Parekh, Ph.D.

• Alan Walts, Ph.D.

Board of Directors

Series C/D - $70M (2018-2019)



Elisabet de los Pinos, Ph.D.

Founder & Chief Executive Officer

Cadmus Rich, M.D.

Chief Medical Officer

Julie Feder

Chief Financial Officer

Peter Clarke, Ph.D.

Senior Vice President, 

Manufacturing & 

Technical Operations

Michele Keough

Senior Vice President, 

R&D Operations

Strong Leadership Team
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Vision Loss with Plaque Brachytherapy

Collaborative Ocular Melanoma Study, Report 16 

Mean Visual Acuity after Plaque Treatment

Severe and irreversible loss of vision in all subjects regardless of tumor location 
and visual acuity at entry 



Shields Data Base
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Key risk Factors: Thickness (T), Orange pigment (O), Subretinal fluid (F), 
Decreased vision (V), Distance from disc margin (M)

Shield Database with Tumor Progression Rates (n=2514)

Kaplan Meier Estimates of Growth Conversion

Risk Factors p-value 1 Year 2 Years 3 Years 4 Years 5 Years

TFO p=0.014 50.0 100.0 100.0 100.0 100.0

TFV p<0.001 44.0 100.0 100.0 100.0 100.0

TFM p=0.003 37.5 58.3 79.0 79.0 100.0

TOV p=0.044 17.0 42.0 71.0 85.0 85.0

TOM p<0.001 17.0 42.0 58.0 65.0 65.0

FVO p<0.001 67.0 100.0 100.0 100.0 100.0

FVM p<0.001 42.3 65.0 65.0 77.0 77.0

FOM p<0.001 50.0 75.0 75.0 75.0 75.0

Average 
Conversion 46.4 83.2 92.6 97.3 100.3

Tumor progression rates >80% at two years for patients with indeterminate lesions and risk factors



Spearheading Immunotherapies
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Forward-looking Statements 

This presentation contains forward-looking statements about Harpoon Therapeutics, Inc.. All statements other than statements of historical 
facts contained in this presentation are forward-looking statements, including statements about our financial position, strategy, expectations 
regarding the timing and achievement of our product candidate development activities and ongoing and planned clinical trials, and plans and 
expectations for future operations. These forward-looking statements are subject to a number of risks, uncertainties and assumptions, 
including, but not limited to: our limited operating history; net losses; our expectation that we will incur net losses for the foreseeable future, 
and that we may never be profitable; our need for additional funding and related risks for our business, product development programs and 
future commercialization activities; the timing and success of preclinical and clinical trials we conduct; the ability to obtain and maintain 
regulatory approval of our product candidates; the ability to commercialize our product candidates; our ability to compete in the marketplace; 
risks regarding our license agreements; our ability to obtain and maintain intellectual property protection for our product candidates; and our 
ability to manage our growth. We operate in a very competitive and rapidly changing environment. New risks emerge from time to time. It is 
not possible for our management to predict all risks, nor can we assess the impact of all factors on our business or the extent to which any 
factor, or combination of factors, may cause actual results to differ materially from those contained in any forward-looking statements we may 
make. In light of these risks, uncertainties and assumptions, the forward-looking events and circumstances discussed in this presentation may 
not occur and actual results could differ materially and adversely from those anticipated or implied in the forward-looking statements. For a 
discussion of many of these and other risks and uncertainties, see our filings with the Securities and Exchange Commission, including  the “Risk 
Factors” section in our Annual Report on Form 10-K and subsequent Quarterly Reports on Form 10-Q, which are available on the SEC’s website 
at www.sec.gov. Except as required by law, neither we nor any other person assumes responsibility for the accuracy and completeness of the 
forward-looking statements. We undertake no obligation to update publicly any forward-looking statements for any reason after the date of 
this presentation to conform these statements to actual results or to changes in our expectations.

Certain information contained in this presentation and statements made orally during this presentation relate to or are based on studies, 
publications, surveys and other data obtained from third-party sources and our own internal estimates and research. While we believe these 
third-party studies, publications, surveys and other data to be reliable as of the date of this presentation, we have not independently verified, 
and make no representations as to the adequacy, fairness, accuracy or completeness of, any information obtained from third-party sources. In 
addition, no independent source has evaluated the reasonableness or accuracy of our internal estimates or research and no reliance should be 
made on any information or statements made in this presentation relating to or based on such internal estimates and research.
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Therapeutic Focus Clinical-stage immunotherapy company 

Platform Technology
Tri-specific T cell Activating Construct (TriTACTM) platform

T cell engager technology, allows for “off-the-shelf” therapies

Multiple Product
Candidates

HPN424 (PSMA TriTAC) Phase 1 in prostate cancer initiated August 2018

HPN536 (mesothelin TriTAC) Phase 1/2a in ovarian cancer and other 
solid tumors initiated April 2019

Two additional TriTACs expected to enter clinic in 2020

Multiple Anticipated 
Clinical Catalysts in 

2019/2020

HPN424 – present of proof of concept data in H1 2020; expansion study 
initiation in 2020

HPN536 – present proof of concept data in 2020

Strong Financial 
Position 

$133.9 million in cash and investments at June 30, 2019

Successful IPO in February 2019 raised $70.7 million net cash 

Current cash expected to fund operations into 2021

Harpoon Therapeutics – Investment Overview

PSMA – prostate-specific membrane antigen 
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Product

Candidate
Target / Indication

Stage of Development Anticipated

Milestones
Preclinical Phase 1 Phase 2

HPN424 
PSMA / Prostate 
cancer

H1 2020: POC dataset

HPN536
MSLN /  Ovarian, 
pancreatic and other 
solid tumors

April 2019: Initiated Phase 
1/2a clinical trial;
2020: POC data 

HPN217
BCMA / Multiple 
myeloma

H2 2019: Submit IND
Q1 2020: Initiate Phase 1

HPN328
DLL3 / Small cell lung 
cancer

2020: Submit IND and Initiate
Phase 1

Phase 3

Tr
iT

A
C

Broad Pipeline of Wholly-Owned Immuno-Oncology Programs

Four clinical stage TriTAC programs in 2020 

MSLN – mesothelin, BCMA – B-cell maturation antigen, DLL3 – delta-like 3  
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Bi-Specific T-Cell
Engagers

CAR-T CellsCheckpoint Inhibitors

ζζ

CD28 or CD137
Domain

LI
M

IT
A

TI
O

N
S

• 1st generation BiTEs require continuous IV 
administration 

• Other T cell bispecifics use antibody (Fc) to 
extend half-life which may compromise 
tumor penetration and safety

• Yervoy (2011) 
• Opdivo (2014)
• Keytruda (2014)

• Tecentriq (2016)
• Bavencio (2017)
• Imfinzi (2017)

• Yescarta (2017)
• Kymriah (2018)

• Blincyto (2014)

TriTAC – Next Generation T Cell Engagers Address Limitations of 
Existing IO Therapies

A
P

P
R

O
V

ED
 

IO
 D

R
U

G
S

ST
R

U
C

TU
R

E
C

O
M

PA
N

Y

• Limited activity or efficacy in solid tumors

• On-target toxicities (cytokine release 
syndrome, neurotox) 

• Inability to dose-limit side effects

• Requires personalized manufacturing and 
treatment process 

• Chemo pre-conditioning and 
hospitalization after infusion (often not 
reimbursed)

• Requires tumor-specific T cells and MHC-I 
expression

• “Cold tumors” are unresponsive to 
checkpoint inhibitors 

• Single-agent response rate limited 
compared to combination therapies

MHC – major histocompatibility complex, CAR – chimeric antigen receptor 
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BiTE
~50kD

TriTAC
~50kD

Bispecific 
Antibody
~150kD

Molecular
Weight

TriTAC: Small Size and Flexibility, Albumin Domain Confers 
Extended Half Life

Molecular
Structure

HSA  – human serum albumin, BiTE – bispecific T cell engager 
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Intellectual Property Strategy:  Multiple Layers of Protection

• Issued patents covering each 
binding domain

• Issued platform patents covering 
TriTAC domain orientation, with 
albumin binding in the middle of 
the construct

• Pending patents on each product 
sequence

• HPN424, HPN536, HPN217, 
HPN328

TriTAC
IP wholly owned by Harpoon

Target HSA CD3
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Target Cell

T Cell

• Does not require MHC expression 
for recognition by T cell

• Does not require a T cell clone with 
specific T cell receptor

• Any T cell can recognize a surface antigen

TCR 
Complex

TriTAC™
X

XMHC

MHC downregulation and 
mutations are a major tumor 

evasion mechanism

TriTACs Overcome Immune Escape Mechanisms and Induce Killing 
Independent of MHC Expression

MHC – major histocompatibility complex, TCR – T cell receptor 
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Preclinical Validation of TriTAC Platform
Data Supports Once Weekly Treatment in Humans

• TriTACs observed to have a terminal half-life of 80+ 
hours vs < 2 hours reported in Blincyto literature

• TriTACs observed to be more potent that the 
comparative BiTE molecule, and can induce T cells to 
kill tumor cells in both cell-based and animal models

TriTAC Potency Extended Half Life

Comparison of TriTAC and BiTE 
Mediated Cell Killing

Serum Levels of PSMA TriTAC
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Active at Low 
Antigen Level

MHC 
Independence

Extended Half-
Life and 
Stability

Small Size and 
Tissue 

Penetration

Modularity

Safety Design 
Elements

Conventional 
Manufacturing

• Active at low levels of antigen expression where other treatment modalities lose efficacy

• Does not require high levels of target antigen expression to engage T cells to kill disease cells (based on 
preclinical studies)

• Direct T cells to kill target cells independent of MHC expression

• Expected to be able to generate greater and more durable therapeutic responses than MHC dependent approaches

• Stable in bloodstream and long-serum half-life allow for treatment without continuous IV administration

• Once-weekly dosing

• Small size expected to allow for faster diffusion into human tumor tissue

• Designed for greater potential in solid tumors

• Structure is modular and antigen binding domain designed to be easily switched out

• Allows for potential rapid discovery and development of new product candidates

• No potential for Fc receptor binding 

• Single-armed CD3 binding reduces likelihood of non-specific T cell activation

• Less complex manufacturing than personalized or cell-based therapies

• Off-the-shelf therapies

Benefits of TriTACs - the Next Generation of T Cell Engagers
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HPN424 TriTAC (PSMA)
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0

50,000

100,000

150,000

200,000

U.S. Incidence and Mortality of 
Cancer in Men

New Cases Deaths

Metastatic Prostate Cancer: >$5B Global Market Opportunity*

Source: SEER, ACS, 2019 estimates

~ 174K new cases of prostate cancer annually in 
the U.S.

• >31K U.S. deaths per year (2nd leading cause of cancer 
death in men)

• Mean survival time for mCRPC = 13 months

• 5-year survival rate is ~30% in more aggressive forms

• ~ 23% initially diagnosed with advanced disease

Significant unmet need for patients with 
incurable mCRPC

• Continued high mortality rates of advanced disease

• Potential “fast to market” strategy for high-risk 
patient subgroups

mCRPC – metastatic castration resistant prostate cancer  

* Based on combined sales in 2017 of later-generation anti-androgen drugs such as Zytiga and Xtandi. 
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HPN424 Targets PSMA - A Highly Expressed and Validated Target 
for Prostate Cancer

• Designed to bind to human PSMA, CD3, 
and albumin

• Redirects T cells to kill PSMA-expressing 
target cells

• Target overexpressed in malignant cells, 
with limited expression in normal tissue

• Clinically validated by encouraging  
response data from Amgen’s BiTE 
targeting PSMA in mCRPC patients

• Phase 1 trial initiated in patients with  
mCRPC cancer in August 2018

Cancer 
cell 
killing

Cytolytic
synapse

Prostate 
cancer cell

T cell

PSMA

CD3

anti-PSMA

anti-albumin

anti-CD3ε

HPN424 is a tri-specific single 
chain molecule of ~50 kDa
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Dose escalation: single patient

Dose escalation: 3 + 3
(3 – 6 pts per dose level)

MTD or recommended 
Phase 2 dose

Part 1 – Dose escalation

Part 2 – Expansion

~20 pts treated at recommended 
Phase 2 dose determined in Part 1

 Gr 2 study drug related toxicity

• Target population 
‐ Patients with mCRPC
‐ Disease progression on the prior systemic regimen
‐ At least two prior systemic therapies approved for 

mCRPC

• Trial objectives
‐ Assess safety and tolerability at increasing dose levels

 AEs
 Time on trial

‐ Pharmacokinetic and pharmacodynamic data
 Single-dose and multi-dose pK
 T-cell activation: cytokines and chemokines
 Circulating tumor cells (CTC)

‐ Evaluate preliminary anti-tumor activity
 PSA levels
 CT and bone scans

• Dosing & administration
‐ Weekly IV infusion of HPN424

HPN424 – Design of Open-label Ongoing Phase 1 Trial 
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HPN424 - Phase 1 Trial Update & Next Steps

• Trial initiated August 2018 – Update as of July 31, 2019
‐ Dose escalation through multiple cohorts ongoing – seventh cohort underway
‐ Weekly infusions well tolerated for multiple cycles
‐ Increase in cytokines indicates T cell activation
‐ Cytokine-mediated adverse events are transient, manageable

 No discontinuations due to AEs
 No dose limiting toxicities
 Addition of weekly premedication with dexamethasone tapered over several weeks 

has successfully limited cytokine-related adverse events
 Several patients have completed the dex taper and have successfully received 

HPN424 without dex
‐ Evidence of half-life extension supports once-weekly schedule

• Initiation of expansion cohort expected in 2020
‐ Increase enrollment and continue dose escalation
‐ Identify recommended Phase 2 dose
‐ Planning for medical conference presentation of POC data H1 2020
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HPN536 TriTAC (MSLN)
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MSLN - Associated with Tumors with High Unmet Need and Low 
Survival Rates

Ovarian Cancer
• 5th most common cause of cancer 

death among women in the U.S.
• ~22,000 new cases per year 
• More than 70% diagnosed with 

advanced disease

• 5-year survival rate is 47%; ~14,000  
die annually

• Current treatment is rarely curative 
but provides moderate symptom relief 
and limited increase in survival

Cancer Type

New 
Patients 

Diagnosed 
in the U.S.

MSLN 
Expression 
Level (%)

Non-Small Cell 
Lung Cancer

199,000 60-65*

Ovarian
Carcinoma

22,000 60-65

Pancreatic 
Carcinoma

55,000 80-85

Mesothelioma 2,600 85-90

Triple-
Negative 
Breast Cancer

40,000** 34-42

* Represents MSLN expression levels across all lung cancer types.
** Calculated as 15% of SEER-estimated breast cancer incidence
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HPN536 – Targets MSLN for the Treatment of Ovarian Cancer and 
Other MSLN-Expressing Tumors

HPN536 is a tri-specific single 
chain molecule of ~50 kDa

Mesothelin
Expressing Target

MSLN

CD3

anti-MSLN

anti-albumin

anti-CD3ε

Target antigen

T cell

• Designed to bind to human mesothelin, 
CD3, and albumin

• Redirects T cells to kill MSLN-expressing 
target cells

• Target overexpressed in malignant cells, 
with limited expression in normal tissue

• Clinically validated and is overexpressed 
on a wide array of cancer types: ovarian, 
pancreatic, mesothelioma, NSCLC, TNBC

• Phase 1/2a trial initiated in patients with  
ovarian cancer in April 2019
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Dose escalation: single patient

Dose escalation: 3 + 3
(3 – 6 pts per dose level)

MTD or recommended 
Phase 2 dose

Part 1 – Dose Escalation

Part 2 – Expansion

3 parallel cohorts, ~20 patients each: 
Ovarian,  Pancreatic and 
Mesothelioma cancers

Treated at recommended Phase 2 
dose determined in Part 1

 Gr 2 study drug related toxicity

• Target population 
‐ Patients with advanced cancers associated with 

mesothelin expression who have failed standard 
available therapy

‐ Initial focus on ovarian cancer, expansion planned to 
pancreatic and mesothelioma cancers

• Trial objectives
‐ Assess safety and tolerability at increasing dose levels
‐ Pharmacokinetic and pharmacodynamic data
‐ Evaluate preliminary anti-tumor activity

• Dosing & administration
‐ Weekly IV infusion of HPN536
‐ Successfully dosed through two cohorts (as of July 2019)

‐ Expect POC data in 2020

HPN536 – Design of Open-label Ongoing Phase 1/2a Trial 
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HPN217 TriTAC (BCMA)
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BCMA - Validated Target for Multiple Myeloma

• BCMA is a TNFR super family member expressed in nearly all multiple myeloma samples

• Several modalities in development
‒ CAR-Ts (bluebird)
‒ Antibody drug conjugates (GSK)

• Early data from CAR-T and ADC have clinically validated the target 

• Clinical data from bispecific T cell engager AMG 420 (continuous IV administration BiTE)
‐ Data presented at ASCO 2019 Annual Meeting demonstrated encouraging clinical responses in 

patients with relapsed / refractory multiple myeloma in a FIH dose escalation study

 There were 13/42 responders (9 patients with complete response, 2 very good 
partial responses, 2 partial responses)

 At MTD of 400ug/d, there was a 70% ORR (7/10 patients)
 5 of 7 patients achieved minimal residual disease - negative complete response or 

stringent complete response
 All 7 responses at this dose started in the first cycle (overall median time to 

response was 1.4 months)
 Median duration of response at 400ug/d was 9 months (range: 5.8-13.6 months) 

with two patients ongoing on treatment
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HPN217 - Targets BCMA for the Treatment of Multiple Myeloma 
and Other BCMA-Expressing Tumors

• Designed to bind to human BCMA, CD3, 
and albumin

• Redirects T cells to kill BCMA-expressing 
target cells

• Validated target:  Amgen presented 
promising clinical responses on 
continuous IV BiTE candidate (AMG420)

• IND-enabling activities underway, expect 
to file IND in second half of 2019 and 
initiate Phase 1 in Q1 2020

HPN217 is a tri-specific single 
chain molecule of ~50 kDa

BCMA
Expressing Target

BCMA

CD3

anti-BCMA

anti-albumin

anti-CD3ε

Target antigen

T cell



23

AbbVie Discovery Collaboration Signed in October 2017

• Discovery collaboration to create TCR-
TriTACs: up to 2 soluble TCRs (provided 
by AbbVie)

‐ Does not compete with Harpoon 
targets

‐ AbbVie gets target-specific product IP 
(no reach-through)

• Harpoon and AbbVie responsible for 
research and discovery activities

• AbbVie responsible for all preclinical / 
clinical development and 
commercialization

• $17M upfront payment

• Up to $600M in aggregate development, 
regulatory, and commercial sales 
milestones 

• Tiered royalties at percentages in mid-
single digits

TERMS OF AGREEMENT ECONOMICS
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CONTRIBUTED TO MANY DRUG APPROVALS AND COMMERCIALIZATION AT OTHER COMPANIES INCLUDING

Che Law, Ph.D.
VP, Translational 

Medicine

Jerry McMahon, Ph.D.
President and CEO

Holger Wesche, Ph.D.
Chief Scientific Officer

Christopher Whitmore, 
CPA

VP, Finance

Rachael Lester
VP, Corporate 
Development

Susan Dana Jones
SVP, Product 
Development

Natalie Sacks, M.D.
Chief Medical Officer

STRONG HISTORY OF R&D INNOVATION, IMPACT ON PATIENTS AND VALUE TO STOCKHOLDERS

Seasoned Management Team with Deep Expertise in Oncology

Georgia Erbez
Chief Financial Officer
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Financial Snapshot – Strong Cash Position

Notes

Cash $133.9M

• As of June 30, 2019
• Includes net proceeds from IPO
• Cash expected to fund operations into 2021
• No debt

Shares Outstanding 24.6M • As of August 1, 2019

Market Capitalization $358M • As of August 1, 2019

Non-affiliated Institutional 
Ownership

50.0% • As of May 15, 2019
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Anticipate four TriTAC product candidates in the clinic in 2020

Potential Clinical Milestones 

Milestone Timing

HPN424: Preliminary Phase 1 data January 2019

HPN536: Initiate Phase 1/2a clinical trial April 2019

HPN217: Submit IND H2 2019

HPN217: Initiate Phase 1 clinical trial Q1 2020

HPN424: Presentation of interim Phase 1 data at medical 
conference

H1 2020

HPN536: Proof of Concept 2020

HPN424: Initiate expansion cohort 2020

HPN328: Submit IND and initiate Phase 1 clinical trial 2020

✔

✔
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Therapeutic Focus Clinical-stage immunotherapy company 

Platform Technology
Tri-specific T cell Activating Construct (TriTACTM) platform

T cell engager technology, allows for “off-the-shelf” therapies

Multiple Product
Candidates

HPN424 (PSMA TriTAC) Phase 1 in prostate cancer initiated August 2018

HPN536 (mesothelin TriTAC) Phase 1/2a in ovarian cancer and other 
solid tumors initiated April 2019

Two additional TriTACs expected to enter clinic in 2020

Multiple Anticipated 
Clinical Catalysts in 

2019/2020

HPN424 – present of proof of concept data in H1 2020; expansion study 
initiation in 2020

HPN536 – present proof of concept data in 2020

Strong Financial 
Position 

$133.9 million in cash and investments at June 30, 2019

Successful IPO in February 2019 raised $70.7 million net cash 

Current cash expected to fund operations into 2021

Harpoon Therapeutics – Investment Overview

PSMA – prostate-specific membrane antigen 
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Disclaimer
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These slides and the accompanying oral presentation contain forward-looking statements within the meaning of the “safe harbor”
provisions of The Private Securities Litigation Reform Act of 1995, including statements about the Company's plans to develop and
commercialize its product candidates, the Company's ongoing and planned clinical trials, including the timing and initiation of such trials
and statements regarding whether or not such trials will be considered pivotal trials, the anticipated benefits of the Company’s product
candidates, the timing and availability of data from clinical trials, the timing and ability to obtain and maintain regulatory approvals for
the Company’s product candidates and the size and growth potential of the markets for its product candidates. All statements other than
statements of historical fact contained in this presentation, including statements regarding the Company’s future results of operations
and financial position, business strategy and plans and objectives of management for future operations, are forward-looking statements.
In some cases, you can identify forward- looking statements by terms such as “may,” “should,” “expects,” “plans,” “anticipates,” “could,”
“intends,” “target,” “projects,” “contemplates,” “believes,” “estimates,” “predicts,” “potential” or “continue” or the negative of these
terms or other similar expressions. These statements involve known and unknown risks, uncertainties and other important factors that
may cause the Company’s actual results, performance or achievements to be materially different from any future results, performance or
achievements expressed or implied by the forward-looking statements. Factors that may cause actual results to differ materially from any
future results expressed or implied by any forward looking statements include the risks described in the “Risk Factors” section of the
Company’s Annual Report on Form 20-F for the year ended September 30, 2018, as well as those set forth from time to time in the
Company’s other SEC filings, available at www.sec.gov. The forward-looking statements contained in this presentation reflect the
Company’s views as of the date of this presentation regarding future events, except as required by law, and the Company does not
assume any obligation to update any forward-looking statements. You should, therefore, not rely on these forward-looking statements as
representing the Company’s views as of any date subsequent to the date of this presentation.

Certain data in this presentation was obtained from various external sources. Such data speak only as of the date referenced in this
presentation and neither the Company nor its affiliates, advisors or representatives make any representation as to the accuracy or
completeness of that data or undertake to update such data after the date of this presentation. Such data involve risks and uncertainties
and are subject to change based on various factors.

http://www.sec.gov/


Investment highlights
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Proprietary manufacturing process

> Fully enclosed, semi-automated

> Economical at commercial scale 

> Expanding to new US/UK facilities

Broad clinical-stage pipeline

> 4 product candidates

> 5 hematological indications

> 1 solid tumor program

Modular programming approach

> Enables rapid cycle of innovation

> 4 next generation versions of lead programs

> Designed to overcome tumor defenses

Strong Fundamentals

> $266 million at June 30, 2019 

> Worldwide rights retained for all programs

> Cash runway into H2 2021

Broad technology base

> Portfolio of owned and in-licensed 
intellectual property; 85 patent families

Multiple upcoming milestones 

> Late and early stage clinical data 
from multiple programs



Broad pipeline of clinical and next generation programs
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Product Indication Target Preclinical Phase 1/2 Phase 2/3

B Cell Malignancies

AUTO1 Pediatric ALL CD19

AUTO1 Adult ALL CD19

AUTO1NG ALL CD19 & CD22

AUTO3 DLBCL CD19 & CD22

AUTO3NG DLBCL CD19 & CD22

Multiple Myeloma

AUTO2NG Multiple Myeloma Undisclosed

T Cell Lymphoma

AUTO4 TRBC1+ Peripheral TCL (LibrA T1) TRBC1

AUTO5 TRBC2+ Peripheral TCL TRBC2

GD2+ Tumors

AUTO6 Neuroblastoma GD2

AUTO6NG
Neuroblastoma; Melanoma;  
Osteosarcoma; SCLC GD2

Prostate Cancer

AUTO7 Prostate Cancer Undisclosed

UCL - CARPALL

ALEXANDER

LibrA T1

CRUK

UCL –ALLCAR19

NG = Next Generation

SCLC = Small Cell Lung Cancer



Each product candidate is designed to address a 
limitation of current T cell therapies
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* Cytokine Release Syndrome

B Cell Malignancies

> AUTO1 – Reduce high grade CRS*, 
while achieving long persistence in 
acute leukemia

> AUTO1NG – build on AUTO1 clinical 
experience and limit antigen driven 
escape by dual targeting

> AUTO3 – Limit antigen driven 
relapse by dual targeting and 
address checkpoint inhibition in 
DLBCL

> AUTO3NG – Address 3 routes of 
escape 

Multiple Myeloma

> AUTO2NG – Increase depth of initial 
response, counter tumor defense and 
increase CAR-T persistence 

Solid Tumors

> AUTO6NG – Target GD2+ tumors, 
increase persistence and address 
routes of escape

> AUTO7 – Target prostate cancer 
and address routes of escape

T Cell Lymphoma

> AUTO4 / 5 – Unique targeting of T 
cell lymphoma while maintaining 
immunity



Adult Acute Lymphoblastic Leukemia
Adult ALL is a significant commercial opportunity

> Potential market size in adult ALL

• Up to 8,400 new cases of adult ALL diagnosed yearly worldwide (incl. 
approx. 6,000 in US & EU5)

• Addressable patient population is projected at 3,000 patients US & EU5

> High unmet medical need

• Combination chemotherapy enables 90% of adult ALL patients to experience 
CR, but approximately 50% will relapse

• Median overall survival is < 1 year in r/r ALL

> No CAR T therapy approved in ALL for adults > 25 years of age

> Only approved redirected T cell therapy is Blincyto® (blinatumomab)

Sources: Prevalence calculated using SEER and EUCAN and extrapolated 
using IMS; American Cancer Society
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AUTO1 designed to reduce high-grade CRS
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> Adult ALL patients are generally more fragile, have more co-
morbidities, and are less likely to tolerate toxicity compared to pediatric 
ALL patients

> Adult ALL patients often have a higher tumor burden in the bone 
marrow, increasing the risk of adverse events

> Conventional CD19 CAR Ts use an identical high affinity CD19 
binder (FMC63), with a fast on-rate and a very slow off rate 
leading to over-activation and high-grade CRS

> AUTO1 is designed to reduce severe (≥ Grade 3) CRS using an 
optimized CD19 CAR with a lower affinity and a fast off rate
• Engages efficiently with cancer cells, delivering a kill, but disengages 

rapidly like a normal T cell



Comparison of AUTO1 vs. Kymriah® and Blincyto®
AUTO1 – potential for best in class redirected T cell 
therapy in ALL
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1Kymriah®-
pALL

2AUTO1 - pALL 3AUTO1 aALL 4Blinatumomab

Patient Numbers 75 14 10 271

CR Rate 81% 86% 88%* 42%

EFS EFS 12m: 50% 

(95% CI, 35 to
64)

EFS 12m: 46%

(95% CI, 16 to 
72)

tbd EFS 6m: 31%

CRS ≥ Grade 3 47% 0% 0% 3%

Neurotox ≥ 
Grade 3

13% 7% 10% 13%

Pediatric ALL Adult ALL

* In 8 of 9 evaluable patients at 1 month; 8 of 10 
treated patients

1. Maude et al., NEJM 2018
2. Ghorashian et al., Nature Medicine 2019
3. Roddie et al., AACR 2019
4. Kantarjian et al., 2017
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AUTO1 in adult ALL - Summary and next steps
First Autolus program to move to a registration trial

> Favorable safety profile and high level of clinical activity
• Data suggest AUTO1 may be twice as active as blinatumomab, with 

comparable safety profile

> Pivotal trial:  planned start Q4 2019
• Adult ALL patients in morphological relapse
• Single arm study with approx. 70 patients 
• Clinical trial sites in US and Europe

> Primary Endpoint is overall complete response rate (CR/CRi) 
> Secondary endpoints include:

• MRD-negative CR 
• EFS at 6 months

> Additional upcoming milestones:
• Data update at ASH 2019
• Pivotal trial data in 2021



Diffuse Large B Cell Lymphoma (DLBCL)
DLBCL is a large commercial opportunity
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> Potential market size in DLBCL
• Approx. 24,000 patients diagnosed in the US every year*

• Addressable patient population projected at 10,000 patients for US & EU5 
combined

> Aggressive and rapidly advancing cancer
• Most common type of Non-Hodgkin Lymphoma 

• High dose chemotherapy + monoclonal antibody (MAB) leads to 
remission in about 50-60% of patients

> Two Approved CAR T products (Yescarta® and Kymriah®)

• Yescarta® ongoing CR rate:  39%1

• Kymriah® ongoing CR rate:  29%2

> Two Reported limitations of activity due to loss of CD19 antigen and 
upregulation of PDL-1 checkpoint inhibition

*Source: American Cancer Society
1 Locke et al 2019
2 Schuster et al 2019



AUTO3 in DLBCL* - ALEXANDER study design
Potential to be best in class therapy in DLBCL by addressing antigen 
escape & PDL-1 mediated inhibition

Dose Level 1 
(n=6-12)

Phase 1 Phase 2

(n  = 81)

Total n=105

CD19/22 CAR positive T cells administered as fixed dose following flu/cy pre-
conditioning starting with the fourth patient. Three doses of consolidation 
therapy with pembrolizumab given 2 weeks after AUTO3 infusion

50 MM Cells 150 MM Cells 450 MM Cells Dose TBD

(n = 24)

Dose Level 2 
(n=3-6)

Dose Level 3 
(n=3-6)
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> Interim Phase 1 data planned to be presented at ASH 2019

> Decision for triggering Phase 2 initiation planned for mid 2020

CD19
CAR

CD22
CAR

AUTO3



AUTO4/5 in Peripheral T Cell Lymphoma
Unique targeting of TRBC1 and TRBC2 opens new therapeutic approach

Differences between TRBC1 and TRBC2 are small
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 TRBC1 Binder to TRBC2 
TCR

 TRBC2 Binder to TRBC1 
TCR

 TRBC2 Binder to TRBC2 
TCR

> Very high medical need

> Non-clinical data published 
in Maciocia et al., Nature 
Medicine 2017

> AUTO4 targeting TRBC1 is in 
Phase 1 clinical trial, first 
data expected for H2 2020



AUTO4 in-vivo CAR Activity
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Anti-TRBC1 CARs selectively target TRBC1 cells in the presence of TRBC2 cells

n = 5/ group. 2way ANOVA

****



AUTO6: GD2-targeted programmed T cell therapy
Designed to drive anti-tumor activity without inducing neurotoxicity

*Cancer Research UK

R Epitope

R Epitope

Q EpitopeGD2 CAR

RQR8

> Programmed T cell product candidate:

• New binder to minimize on-target,  off-
tumor toxicity

• Humanized binder to reduce 
immunogenicity

• RQR8 safety switch

> Phase 1 clinical trial in r/r  
neuroblastoma conducted by 
CRUK* in  collaboration with UCL

> Autolus has exclusive worldwide rights 
to  clinical data and patents
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AUTO6 proof of principle presented at AACR 2018

> Significant decrease in disease hot spots in 
patient 10 by MIBG scan after therapy   

> No DLTs and no neurotoxicity or pain 
syndrome observed

> First GD2 CAR reported to demonstrate 
CRS and tumor lysis syndrome in solid 
tumor  setting

> AUTO6 next generation program in 
advanced pre-clinical development 
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Day 28Day 0

Patient 10: AUTO6 anti-tumor activity without inducing 
neurotoxicity 

MIBG: iodine-123-meta-iodobenzylguanidine



AUTO6NG – Building on AUTO6 therapeutic window
Designed to overcome tumor defenses

> AUTO6NG:
• Utilizes the GD2 CAR from AUTO6 
• Designed to address persistence, control and tumor defenses
• Target neuroblastoma, osteosarcoma, melanoma, small cell lung cancer and soft tissue sarcoma
• Expected to commence Phase 1 in H2 2020
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AUTO6
NG

GD2 CAR

Increase persistence 
in a immunologically 
cold tumor

dTGFβ Receptor Cytokine SignaldSHP2

Overcoming multiple 
checkpoint pathways

Overcoming 
inhibitory effect of 
TGFβ in 
microenvironment

Anti-tumor activity and 
no neurotoxicity or 
pain syndrome

Safety Switch

To eliminate the 
therapy in the event 
of unexpected 
toxicities

AUTO6



Multiple near term clinical data points expected 
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Product Indication Target Catalyst
B Cell Malignancies

AUTO1 Pediatric ALL CD19 • Phase 1 data Q4 2019

AUTO1 Adult ALL CD19
• Phase 1 data Q4 2019
• Start pivotal study Q4 2019

AUTO1NG ALL CD19 & CD22
• Start Phase 1 H2 2020
• Interim data H1 2021

AUTO3 DLBCL CD19 & CD22
• Phase 1 interim data Q4 2019
• Decision to progress to Phase 2 mid 2020

AUTO3NG DLBCL CD19 & CD22 • Start Phase 1 2020

Multiple Myeloma

AUTO2NG Multiple Myeloma Undisclosed • Start Phase 1 H1 2020

T Cell Lymphoma

AUTO4 TRBC1+ Peripheral TCL TRBC1 • Phase 1 interim data 2020

AUTO5 TRBC2+ Peripheral TCL TRBC2 • Start Phase 1 H2 2020

GD2+ Tumors

AUTO6NG
Neuroblastoma; 
Melanoma;  
Osteosarcoma; SCLC

GD2
• Non-clinical data Q4 2019
• Start Phase 1 H2 2020

Prostate Cancer

AUTO7 Prostate Cancer Undisclosed • Start Phase 1 H1 2021



> Foundation is AUTO1 in aALL:
• Potential for best in class therapy for adult patients with acute leukemia
• Addressable market approx 3’000 patients US & EU5
• POC achieved, pivotal study start in Q4 2019, data in 2021

> Next value step is DLBCL – focus on AUTO3:
• Target best in class therapy for patients with r/r DLBCL 
• Addressable market approx 10’000 patients US & EU5
• Decision to progress to Phase 2 mid 2020

> Next generation solid tumor program AUTO6NG:
• GD2 targeting CAR T therapy with additional cell programing modules 

to address hostile tumor microenvironment
• Non-clinical data Q4 2019, Phase 1 study start in H2 2020

> Clinical data upsides to equity story 2020/2021:
• AUTO4/AUTO5 in T cell lymphoma
• AUTO1NG in pediatric ALL 
• Next generation multiple myeloma program

Equity story for 2020/2021
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Thank you
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