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Preventing. Curing. 

To Reprogram The Immune System
To Overcome Infectious Diseases And Cancer 
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Clinical Stage Immuno - Therapy Company

Great Talent Pool

65 people 
Vienna and New York

Co- founders
Prof Daniel Pinschewer,

Prof Rolf Zinkernagel
(Nobel laureate)

Accomplished 
Leadership 

Blue chip financial and 
strategic investors

PEOPLETECHNOLOGY

Two Platforms  
Using Arenavirus 

Leverage Platform; 
Develop Broad Portfolio 

in Areas of
Unmet Medical Need

Infectious Diseases

CMV Vaccine; 
HIV and HBV therapeutics in
$ 400 m+ deal with Gilead

Immuno - oncology

Viral antigens, 

Self -antigens , and 

Shared neo -antigens

STRATEGY

Vaxwave ®

Replication -deficient

TheraT ®

Replication -attenuated
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Differentiating Key Themes: Why Invest?

Technology with 
unprecedented T cell potency

Universal approach targeting  
large markets 

Platform quasi de - risked:
CMV POC Ph2 Trial Ongoing

Potential as cancer mono -
and combination therapy

Management, investors, and 
partner strongly validate 

approach

ÁNovel ñoff-the shelfò in vivo approach using arenavirus
ÁPotent as TCR/ACT, but without complicated ex -vivo logistics
ÁSafe, no cytokine release storms

Á Infectious diseases and cancer
ÁNaturally targeting solid tumors
ÁProphylactic and therapeutic applications

ÁRemarkable antibody and T cell induction clinically proven
Á In humans as safe as placebo, response duration > 12 mos
ÁPOC data late 2019

ÁMonotherapy potency likely, given preclinical data and CMV 
trial results with VaxWave

ÁSynergistic with check point inhibitors, other combinations
ÁActive in checkpoint refractory settings

ÁWorld -class board and management
ÁBlue chip financial and strategic investors
ÁLandmark partnership deal with Gilead
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Market Proprietary 
Immuno - oncology Drugs

Focused Strategy
3 Horizons

Horizon 2019

Fully Exploit Platform
Å Build I/O pipeline
Å Expand target space to self - and shared 

neo -antigens
Å Establish Clinical POC for Infectious 

Disease pipeline in partnership with Gilead
Å Control manufacturing

Horizon 2022

Validate Efficacy In Humans

ÅVaxwave ® - Cytomegalovirus Prophylaxis 
o Ph2 POC in Solid Organ Transplant 

patients

ÅTheraT ® - HPV+ Head & Neck Cancer
o Ph1 safety and efficacy as monotherapy

(later in combination with Nivolumab and a 

2nd Arenavirus for heterologous prime -boost
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Pipeline

Compound TargetAntigen Pre -
clinical

Vector
Design

Phase 2Phase 1 Phase 3

Gilead

HB - 101 
(Vaxwave ® )

HBV Therap.

HIV Therap.

HB - 201 
(TheraT ® )

HB - 202* )

(TheraT ® )

HB - 301 
(TheraT ® )

Next Gen
Antigen

gB /pp65

TBD

TBD

E6/E7

E6/E7

PSA/PSMA/
PAP

Shared Neo -
Antigen

CMV

HBV

HIV

HPV + HNSCC

HPV + HNSCC

Prostate Ca

TBD

OncologyInf. Diseases

Gilead

IND granted Q3/2018
POC Q4/2019 ςQ1/2020

Near term milestones

IND Q3/2019
Data H1/2020
IND Q1/2020
Data Q4/2020

*) HB-202 is a combination product to boost HB-201 in heterologous prime-boost to potentiate T cell response
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Technology Platform
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Broad Patent Estate
Hookipa patent estate 

covers the entire Arenavirus family 

incl. LCMV
(Lymphocytic Choriomeningitis Virus) 

Arenaviruses Naturally Induce Antibodies 
And Exceptionally Potent CD8+ T Cell Responses

LCMV-specific
cytotoxic T lymphocyte

LCMV used by 
Hookipa co- founder

Prof. Rolf  Zinkernagel
for his Nobel Prize -winning 
discovery of the role of the 

MHC-complex in T cell 
immunity

Redirecting the 
exceptionally potent 

T cell response of LCMV 
against cancer - and 

infectious disease -specific 
antigens
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Two Powerful Arenavirus Technologies

Å Arenavirus ïgeneral design and mechanism

o Gene encoding LCMV envelope protein (GP) 
deleted and replaced with target gene of interest 

o Vectors infect dendritic cells in vivo, stimulate 
very potent, long - lasting immune response 

o Vaxwave ® vector unable to replicate, 
non -pathogenic, inherently safe, immunogenic in 
humans

o TheraT ® - attenuated replicating, w/t in humans 
causes only flu - like symptoms 

Å TheraT ® more potent than Vaxwave ®

o Uniquely potent antigen -specific CD8 + cytotoxic 
T cell responses 

o Capable of turning ñcold tumors hotò

o Strong tumor control in mice

Replication DefectiveVaxwave ® Replication AttenuatedTheraT ®

S-Segment3`5`

GP

dN

L-Segment5` 3`

Z
L

Exchange by

Target Antigen

S-Segment - 13`5`

GP

dN

L-Segment5` 3`

Z

L
Exchange by

Target Antigen

S-Segment - 2
3`5` GP

Exchange by

Target Antigen
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Technology Can Be ñTunedò To Make > 50% Of All CD8+ T Cells 
Antigen - specific, Specifically Targeting Disease

0 10 20 30 40 50 60

Activate up to > 50% of all mouse CD8+ T cells in an antigen -specific manner 

Å Specifically targeting solid tumors

Å Avoid side -effects

Epitope -specific CD8 T cells (%)

VaxWave ® homologous*

TheraT ® homologous*

TheraT ® heterologous *

2 replication attenuated  
arenaviruses, one for prime 
and a second for boost ï
maximal potency

1 replication -attenuated 
arenavirus for prime and 
boost ïease of use and 
potency 

1 replication -deficient 
arenavirus for prime 
and boost
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Simplicity And Ease Of Use 
Arenavirus Advantage Over TCR/ ACT Technology Is Evident

TheraT-E7E6

TCR/ ACT Arenavirus
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Complete HB - 201 Responder Mice Exhibit Long Term Protection 
Against HPV + (E7E6) Tumor Re - challenge

ÅStrong tumor control in a metastatic 
setting

o 40 -50% of mice completely cured 
for up to 140 days

ÅRe-challenged on day 140, these 
mice are protected from new tumor 
formation for over 200 days
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Å Implies that our approach is 
appropriate for the treatment of

o Metastatic disease 

o Primary disease and subsequent 
prevention of recurrence

o Potential to replace surgery and 
radiation therapy as primary modality

TC1 Challenge TC1 Re - Challenge

Homologous

LCMV i.v.homologous 
prime-boost 

LCMV intra tumoral;
Prime only 

Control
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Arenavirus targets Dendritic cells in -vivo, 
potentiates the bodyôs own immune system

Repeat administrations w/o induction of 
vector -neutralizing antibodies, no adjuvants

No need for complicated ex-vivo logistics, 
works best on solid tumors 

In addition to T -cell induction, 
it generates potent antibody responses 

Arenavirus ïfor decades the workhorse for immunologist 
to induce antigen -specific CD8+ effector T cells

Key Differentiating Features Of The Platform

IƻƻƪƛǇŀΩǎ
Leading Arenavirus 

Immunization 
Technology



Infectious Diseases
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Differentiation For Infectious Diseases 

Å In vivo dendritic cell targeting and activation via natural viral tropism

for the most potent antigen presenting cells in lymphoid organs

Å Potent vaccine antigen -specific effector CD8+ T cell and antibody induction

Å Lack of vector -neutralizing antibody induction allowing efficient homologous prime ïboost

Å Entirely self -adjuvanted

S segment

3`5`

GP

dN

L segment
5` 3`

Z

L

Exchange by

Target Antigen

Replication 
Defective

Vaxwave®
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CMV Market Opportunity In Solid Organ Transplant US$ 340M, 
Potential To Expand Into Multi - Bn $ Market For Congenital CMV

Å Most common infection post 
transplant, major impact on 
outcomes

Å Primarily a disease/ consequence 
of immunosuppression

Å Current antiviral therapy efficacy 
is limited = not curative

Å As donor is unknown prior to 
vaccination, vaccinate all

CMV infections

Preconception

SOT(Solid Organ 
Transplant)

Allogenic Autologous
Different organs 
όƭƛǾŜǊΣ ƪƛŘƴŜȅΣ Χύ

Congenital

D+/R-

D+/R+
D-/R+

D-/R-

D-/R+
D+/R+

D+/R-

D-/R- R+/R-

S-

S+

Transplant

HSCT(Hematopoietic Stem 
Cell Transplant)

Patients Market Value 
(in US$*)

R- 16-32 k 110 m

All 85 k 340 m
* Actual drug costs valganciclovir treatment EU

S= Serum, D = Donor, R = Recipient

Risk

High

Medium

Low
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HB - 101 Vector Designed To Elicit Neutralizing Antibodies And 
Cytotoxic T Cells To Prevent CMV (Re - )Infection

ÅCMV vaccine HB -101 is bivalent

o pp65, a strong inducer of T cells, to prevent CMV replication

o gB (truncated isoform), a clinically validated antigen for CMV-
neutralizing antibodies

ÅBased on VaxWave ® LCMV vectors (non - replicating) 

o Not compromised by vector -neutralizing antibodies 

ÅPotently elicits both neutralizing antibodies 
and cytotoxic T cells which could make it best in class 

Flatz et al (2010) Nat. Med. (vector)

Schleiss et al (2017) Clin . Vaccine Immunol . (HB -101 preclinical data)

Bivalent 
Construct

gB
B cell

Antigen

pp65
T cell 

Antigen 

gB
B cell

Antigen

pp65
T cell 

Antigen 
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HB - 101 ïPh1 CMV Placebo - controlled Development Program

Phase 1 ïPlacebo - controlled Dose Escalation In 54 Healthy 
Volunteers Completed

ÅThree cohorts of 18 subjects/ cohort

o 14 vaccine 

o 4 placebo

ÅDose -escalation by cohort

o Low: 2.6x10 6 FFU

o Medium: 2.6x10 7 FFU 

o High : 2.6x10 8 FFU

Å3 administrations: 

o month 0, 1, and 3

ÅFollow -up to month 12

Bivalent 
Construct

gB
B cell

Antigen

pp65
T cell 

Antigen 
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HB - 101 ïCMV Ph1 Development In Healthy Volunteers 
Potent And Durable T Cell Immunogenicity

Bivalent 
Construct

gB
B cell

Antigen

pp65
T cell 

Antigen 

Antibody Response
Å Increasing with dose
Å Increasing with every 

boost (black arrows)
Å Durable 12 months

g B  E L IS A

0 2 4 6 8 1 0 1 2 1 4

1 0

1 0 0

1 0 0 0

P la c e b o

C o h -1

C o h -2

C o h -3

m o n th s

G
M

T
 A

E
U

/m
l 

+
- 

9
5

%
C

I

H C M V  N e u tra liz a t io n

0 2 4 6 8 1 0 1 2 1 4

1 0

1 0 0

P la c e b o

C o h -1

C o h -2

C o h -3

m o n th s

G
M

T
 N

T
 +

- 
9

5
%

C
I

Strong T cell Response
Å Increasing with dose
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boost (black arrows)
Å Durable 12 months
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HB - 101 For Treatment Of R efractory CMV In Stem Cell Transplant 
Recipients Superior To Adoptive Cell Transfer (pp65 - specific T Cells)

Feuchtingeret al Blood 2010

We reach equivalent T - cell 
concentrations previously directly 
correlated with elimination of viremia
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HB - 101 ïCMV Ph1 Development In Healthy Volunteers 
Potent Antibody Immunogenicity In Addition To T Cells

Bivalent 
Construct

gB
B cell

Antigen

pp65
T cell 

Antigen 

Antibody Response
Å Increasing with dose
Å Increasing with every 

boost (black arrows)
Å Durable 12 months
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HB - 101 ïOne of 42 Subjects Only Transiently Shows LCMV -
Neutralizing Serological Response After Highest Dose

VaxWave ® Immunogenicity, 
Boostability In Non - human Primates

Glycan shield protects 
against vector - neutralizing 
antibodies
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HB - 101 ïCMV Ph1 Healthy Volunteer Trial 
Shows Safety At Placebo - Level

Bivalent 
Construct

gB
B cell

Antigen

pp65
T cell 

Antigen 0%

10%

20%

30%

40%

50%

60%

70%

Solicited Severe
Local Symptoms

Solicted Severe
General Symptoms

Unsolicited Related
AEs

Unsolicited Severe
Related AEs

Placebo Low Dose

Medium Dose High Dose

Percentage of Subjects Reporting Adverse Events
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No vector -neutralizing antibodies

T-cell responses superior to 
previous vaccines and Adoptive Cell Therapy** 

B-cell and T -cell induction

B-cell responses 
comparable to previous vaccines*

Excellent safety profile

HB - 101 CMV Healthy Volunteer Trial
Summary Of Clinical Responses

HB-101 
Best-in Class 
CMV Vaccine

* CMV-specific neutralizing antibodies competitive with Sanofi gB/MF59 vaccine, which demonstrated efficacy
** Substantial CD8 and CD4 T cell responses to gBand pp65 at a magnitude shown to correlate with protection in adoptive cell transfer (ACT)
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HB - 102 CMV Ph2 To Start Q3/2018 
- Targeting High Risk Live Donor Kidney Transplant Patients

Ph2 Trial POC In Solid Organ Transplant Patients 

Endpoints Primary Safety/immunogenicity
Secondary Efficacy/ reduction of viremia rate (goal >50%),

decreased use of antivirals

Patient Population Live Donor Kidney Transplant with high risk for CMV viremia
(High risk: Donor + / Recipient - = D+/R -)

Outcome Full Ph 2 POC trial enabling start of pivotal trial

Treatment 2:1 Randomization Tx : Placebo  

Preemptive D+/R - receive HB-101 : Placebo

Prophylactic D+/R - receive HB-101+anti -virals : Placebo+anti -virals
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HB - 102 Ph2 News Flow Next 24 Months

2018 2019 2020

2019/20: CMV 
datapreemptive

patients

Q3 2020: CMV 
dataprophylactic

patients

07/ 2018 CMV 
Ph2 IND 

2021: CMV Ph3 
Start
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Immuno - Oncology
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Differentiation For IO Therapeutic Via TheraT ®

Å Arguably most potent antigen inducing T cell system

Å Novel mechanism of action : activation of Alarmin IL -33 system

Å Turning cold tumors hot

Å Up-regulation of MHC C lass I molecules in tumor

Replication 
Attenuated

TheraT®
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Kallert et al. Nature Communications 2017

Tumor Infiltration By Cytotoxic T Cells (CTLs)
TheraT ® Is Turning ñColdò Tumors ñHotò 

1. Tumor 

2. TheraT-TAA 

LN/DC

LN/DC LN/DC

CD8-T-NS

3


