





Obesity & Diabetes: A massive global threat

> 2 billion adults overweight
> 650 million adults obese
> (0.5 billion with diabetes

Prevalence o f Overall Obesity (BMI, =30)
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Discovery of Molecular Control
of Food intake & Body Weight
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Discovery of 3 classes of novel anti-obesity/diabetes drugs
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12 Dual & Triple Combination Therapeutics in Clinical Trials

Project Company Mechanism Status

The GIP-GLP1 Dual Agonist Tirzepatide:
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Patented 2015

FDA approves Lilly's Mounjaro™ (tirzepatide) injection, the first and only GIP and GLP-1 receptor
agonist for the treatment of adults with type 2 diabetes

May 13, 2022
Mounjaro delivered superior A1C reductions versus all comparators in phase 3 SURPASS clinical trials
While not indicated for weight loss, Mounjaro led to significantly greater weight reductions versus comparators in a key secondary endpoint

Mounjaro represents the first new class of diabetes medicines introduced in nearly a decade and is expected to be available in the U.S. in the coming
weeks

INDIANAPOLIS, May 13, 2022 /PRNewswire/ -- The U.S. Food and Drug Administration (FDA) approved Mounjaro™ (tirzepatide) injectionkli Lilly
and Company's (NYSE: LLY) new once-weekly GIP (glucose-dependent insulinotropic polypeptide) and GLP-1 (glucagon-like peptide-1) receptor
agonist indicated as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes. Mounjaro has not been studied in
patients with a history of pancreatitis and is not indicated for use in patients with type 1 diabetes mellitus.

As the first and only FDA-approved GIP and GLP-1 receptor agonist, Mounjaro is a single molecule that activates the body's receptors for GIP and
GLP-1, which are natural incretin hormones.!



Discovery of 3 classes of novel anti-obesity/diabetes drugs

1992: start of search for novel drugs
2003: start of work on gut hormone polyagonists
2009/2013/2015: key publications on gut hormone polyagonist discovery

2022: First FDA approved polyagonist (Eli Lilly & Co)
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Excellence in Research
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Gastroenterology
Gastroenterology
Gastroenterology
Trends Cell Biol.
Fungal Divers.
Nat. Phys.

Walch, AK.
Gerdes, J.M.
Small, D.M.
Berland, C.
Conrad, M.
Zeggini, E.
Bruns, O.T.
Bliher, M.
Stumwoll, M.
Meier, M.
Vincendeau, M.
Gétz, M.
Torres-Padilla, M.E.
Gétz, M.

Gétz, M.
Heissmeyer, V.
Curion, F.
Rinkevich, Y.
Feederle, R.
Ringelhan, M.
Solimena, M
Coskun, U.
Lorenz-Depiereux, B.
Protzer, U.
Protzer, U.
Protzer, U.
Walch, AK.
Heikenwalder, M.
Sperl, L.E.
Protzer, U.
Krahmer, M.
Marr, C.
Jeremias, |.
Jeremias, |.
Jakwerwth, C_A.
Hammerschmidt, W.
Marr, C.
Coskun, U.
Bruns, O.T.
Kastenmiiller, G.
Armnold, M.

i, 5.

Peters, A
Stefan, M.
Machmiiller, A.C.
Tengen, F.
Protzer, U.
Zischka, H.
Ntziachristos, V.
Adamski, J
Glasmacher, E.
Krahmer, M.
Buegger, F.
Scheel, C.




Helmholtz Munich Cumulative Impact Factor 2012-2021
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Third Party Funding 2015 - 2022

o
<
o)

o

o

<

2015 2016 2017 2018 2019 2020 2021

<+<— September 2022

THIRD PARTY FUNIDING IN MIO EURO

A 107,3

I 37,4
I 42,9
I 44,6

I 231

2 ARMMMMIMTIITRITNRNRINN 53,3

N
N

HELMHOLTZ MUNICIY
Totals from all projects approved to date and opened by FI-GGM.



2022

3 Starting Grants

3 Consolidator Grants
and

Submitted for the next
selection round:

Starting Grants (2. Round)

alfe

Consolidator Grants (2. round)

Advanced Grants

-

A

(Total Number FP7, Horizon 2020 und Horizon Europe)



Prizes and Awards (Selection 2018 - 2022)

Anette Ziegler

Excellence

LCIGEE]
Rodriguez-Calvo

Dr. Robert Goldstein
Award 2020

Michael Schloter

Aufnahme in die
Bayerische Akademie
der Wissenschaften

Carolin Daniel
Ferdinand-

Bertram-Preis
2021

Michael Grzegorz
Sattler Popowicz

Erwin Schrédinger Preis
2020

e George Eisenbarth Award 2018

e Aufnahme in die Bayerische
Akademie der Wissenschaften

« EASD-Novo Nordisk
Foundation Diabetes Prize for

Magdalena Gotz
Mendel-Medaille der
Leopoldina 2019

Vasilis Ntziachristos

Karl Heinz Beckurts-
Preis 2021
IEEE Fellow

Matthias Tschép

e Paul-Langerhans-Medaille 2019

* Berthold-Medaille 2021

e Ernst Jung-Preis fir Medizin 2021

e EASD-Lilly Centennial Anniversary
Prize 2022

Aufnahme:

Association of American Physicians
Bayerische Akademie der Wissenschaften
EMBO

Heiko Lickert

Finalist Falling Walls
Wettbewerb 2021

Henriette
Uhlenhaut
Heinz-Meier-
Leibniz-Preis 2019

David Koetser Foundation
Brain Research Award 2021

Julia Esser von Bieren

Henning Lgwenstein
Research Award 2021

Eleftheria Zeggini

Fellow Academy of
Medical Sciences, UK
Aufnahme EMBO

Fabian Theis SRGIT S Hans Zischka
Hamburger Ferdinand- L .
Wissenschafts- Bertram-Preis SR LydiaKaulfus-
oreis 2021 2019 - = Preis 2019
Hans-Ulrich
Haring Annette Peters Ulrike Protzer
Ehrennadel der John Goldsmith Bayerischer
2DOD1?9 in Gold Award 2019 Verdienstorden

Ali Ertiirk Claf‘;dia Traidl- Monika
Hoffmann ;
Rolf Becker- Witzenberger
Preis 2020 EAACI Fellow Merck Innovation
Cup 2021
Juha Erika von Mutius Ben Engel
Schnabel | ueie Adels
ucie elsperger
IEEE Fellow Medaille 2018 Sul=i0) VeUng

Investigator

Balzan Preis 2019

Martin Hrabé de Angelis
g Stephan Herzig

Paul-Langerhans-
Medaille 2021
Mitglied Leopoldina

Werner-Creutzfeldt-
Preis 2022

Sarah Kim-Hellmuth

Adalbert-Czerny-Preis 2021
Wissenschaftspreis des
GlaxoSmithKline Stiftung 2022
Friedmund Neumann Prize

HELMHOLTZ MUNICI?




Enhancing Translation: Strategic Transformation

Excellence in Research

Establish more translational & entrepreneurial culture

HELMHOLTZ MUNICI?



HELMHOLTZ
MUNICI?

We discover breakthrough
solutions for better health

In a rapidly changing world
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Scientific Director

Matthias Tschop
Research Directors / \ POF IV Program Speaker
Eleftheria Zeggini

Stephan Herzig
Martin Hrabé de Angelis

Topics POF IV Programm ENABLE

PIONEER CAMPUS

Scientifc Directors:

V. Niziachristos, M.E. Torres-

Padila
Director of Operations:
T. Schwarz-Romond

DEPARTMENT

Diabetes Center

EC: M, Hrabié, A Tiegher,
5. Herzig

Director of Operations:
T. schafmeier

DEPARTMENT

Environmental
Health Center

Head: E. v. Mutius

EC: E.v. Mutius, A. Peters,

A Yildirim
Director of Operations:
€. Barz

DEPARTMENT

Molecular Targets &
Therapeutics Center

Head: M. Sattler

EC: M. Satther, U. Protzer
Director of Operations:
E. Schiosser

DEPARTMENT
Stem Cell Center

Head: M.E. Torres-Padilla

DEPARTMENT

Bioengineering
Center

Head: V. Ntziachristos
EC: V., Niziachristos, A
Ertiirk, G. Westmeyer
Director of Operations:
T. Schwarz-Romaond

DEPﬂBTMEﬁT
Computational
Health Center
Head: F. Theis
EC: F. Theis, E. Zeggini

Director of Operations:
A, Sacher

EC= Executive Committes




Transfer at Helmholtz Munich
Delivering Impact




Key Performance Indicators

Monitoring performance of scientific units (n>60) and guiding resource allocation

KPI framework:

« Academic accomplishments (Original papers only,
Lead authorship @ Helmholtz Munich, Journal IF as proxy Strategic fit
for weighing, Grant Income)

Prestigious

 Technology transfer activities (Licensing fees, Avaras
Patent applications, clinical studies, Spin-Offs) -

Academic

e Citizenship (Reviews and non-lead original papers,
Invited talks and awards, Advisory board memberships, e o Overall
Helmholtz Munich committee work, Helmholtz Munich Performance
training and outreach activities) Score

* Prestigious awards

Technology transfer
activities
30%

Normalised by core funding income

Overall weight calibration given by
alignment with scientific strategy

HELMHOLTZ



Drug Discovery und Development Pipeline

Selection of advanced projects (small molecules, biologics, vaccines, cell and gene therapies)

Drug Lead indication Hit-to-Lead opti:}::ﬁon dF;Ts;I(i:::n:(z::t Clinical PoC Partner
00 3 D
pe 1 diabetes p 0
) O D dlabpe a oo
B
duced
olid 0
oblasto 0
Orga D 0
D
on d A
. . =
disord D, AD
A LMU!
Diab
agas disease RUB
etabolic disorde
=18]D 0 ee 0 U

HELMHOLTZ



Diagnostics Pipeline

Selection of advanced projects (biomarkers, medical devices, imaging techniques)

Product
development

Clinical

Asset development

Lead Indication Discovery Validation
MSOT Acuity (Multispectral

- Various indications
optoacoustic tomography)

Riskscore  Type 1 diabetes prevention

Fluorescence imaging-guided surgery  Cancer

Raster-scanning optoacoustic
mesoscopy

Skin cancers, vascular
diseases

Dermatology
(psoriasis vs. eczema)

Bronchopulmonary Dysplasia [INE——

Acute ofitis

PsorEx Lab disk

Risk score
Otoscope
Gastropredict Gastric cancer
Transparency imaging  Cancer

Metabolic biomarker Endometriosis

Optoacoustic sensing Diabetic neuropathy

Early-stage projects

Partner

Certified for clinical research
iTheraMedical

e —

Patient recruitment HELMSLEY Freder1ka

oS

. v Y BRACCD
Vision ~

iTheraMedical

<
| Spin-off founded "ehickare

gl e | Collaboratio
Spin-off project Enginears -
.9 - - c .
¥ theratype | Spin-off in foundation
.3. DeepPiction | Spin-off founded
METARON | Spin-off project

sThesis | Spin-off founded

Including external collaborations

HELMHOLTZ



Helmholtz Munich Spin offs

ViroCas:

Therapy
against RNA

viruses
- L)
Vision
| TherVacB:

Therapeutic
HBV vaccine

ﬁ-ﬁ EXIMMIUM ComboMir:

Combinatorial miRNA
targeting to treat
obesity/metabolic

dysfunction

EI”E[IB@ B'QChem ‘ [ Theratype: Tissue
analysis for drug

sThesis development & prediction,

biomarker development

New Co:
Bacteriophages
for antibiotic
Biomarkers for therapy

chronic kidney di e and

endometriosis
NewCo:
Gene therapy
Meno: for Duchenne
New scientific muscular

IsletCell publishing platform dystrophy

Therapeutics:
3-cell regeneration Eng inears: NewCo:

' ' i New otoscope Asthma
Spl n-Off i . prevention

EBViously: through farm
VLP-based dust extracts

Current Spin-Off prOjeCtS prophylactic EBV

vaccine

Products and services on Orshina:
the market New approaches to HELMHOLTZ M U NICI-)
treat surgical
adhesions, fibrosis




Agile Translation - Public Private Partnership Cluster

evotec

) .
h ‘Sﬂ‘la/ ||||| ?nogegiﬁl;grgr AstraZeneca > Elli=E=lY medigene

=DC" £Phio  octapharma

V/ITR@CELL

VITRQCELL SCG i Bioflyngen ) ARBOR THERMIISOME  PROTEROS

ALIMERA ¢ immunai

SCIENCEY

BRACCO

Monopleros N\
SurgVision*”
"6 @ -
@ BIOTRONIK greiner ~ wellabe . abcam
; SEIBERSDOR (D ; S EC]U]th'lO sThesis
$sareera Intetlia Bhumawco flumina Loy um & Deeppiction

(\ . . --—wv-.—‘—‘— Ny
TheraMedical photonion ; *orgenesis | Atomwise

DERMAGNOSTIX

% . , N\% O
|tm “ruas Therawis  metabolic EXDEUM ROSCUE HELMHOLTZ

ALMAC Pharma | Diagnostics BEVELGPHENT CO.




CHAN ZUCKERBERG

BIOHUB

Stanford /

Bay Area

han Zuckerberg HUB

Munich Science Communities

Helmholtz Munich TUM + Clinic
Helmholtz Al

] ik’ LMU + Clinic
F‘E ¥~ National
Cohorts

\ Helmholtz
Diabetes, Stemcell Health Centers
Center, etc.

HELMHOLTZ

Munich Area



Success Story: LentiBOOST™

Joint Development of Helmholtz Munich and Sirion Biotech (Martinsried, Munich)

(Dr. Natasa Anastasov, ISB; technology has been developed with and licensed to Sirion Biotech in 2013)

HELMHOLTZ MUNICIH

Transduction enhancer for preclinical and clinical application of lentiviral vectors -,

LentiBOOST™
RION

« Sirion in charge of the commercial exploitation of the patented technology B OTECH

license to bluebird bio Inc. for development of Zynteglo

First gene therapy for transfusion-dependent beta thalassemia

EU conditional approval in June 2019: Zynteglo™ (withdrawn by

Zynteglo bluebird bio in March 2022 due to commercial reasons)
FDA approval on August 17, 2022* (granted to bluebird bio, Inc.)

* FDA approves first cell-based gene therapy to treat adult and pediatric patients with beta-thalassemia
who require regular blood transfusions HELMHOLTZ



everal

Diabetes Study Center: A World without 1 K

clinical

/
studies !_

Vaccination for Diabetes Type 1
Provemion” Prevention

Oral Insulin Therapy

wnt] CPPAD )

Oral Insulin Therapy (POINT)
|+ Probiotic for strengthening the
intestinal Immune system (SINT1a)

MUNICH

P@InT POINt (2018 -2026) ~52 |V|I‘O 3 Hel‘msley Trust
6 Mio € Freistaat Bayern und BMBF

GPPAD &)y GPPAD Coordination

y . ) ~ 5,4 Mio € Helmsley Trust
7 Center Continuation

> 80 Mio €

2021: (1) GPPAD-SINT1A-Studie
~ 25 Mio € Helmsley Trust

(2) Neugeborenen-Screening auf Typ-1-Diabetes-Risiko

Anette Ziegler

DZD

Deutsches Zentrum
fiir Diabetesforschunoi s [ M %]z [o1N wAGINIINE)




Therapeutic Hepatitis B Vaccination

Welches
Bild?

Institute of Virology

@

Ulrike Protzer

Clinical Trial
startsin |

Therapeutic hepatitis B vaccination 2022 ]
 GMP production completed /
* Phase 1a clinical trial starts in Q3/2022 - |
* Phase 1b/2a is planned for mid-2023
Vac(3)

Funding by Helmholtz PoC Initiative, DZIF, BMBF and EU (Horizon 2020)

Cooperation with TUM and DZIF

Pandemic research: Construction of BSL3/BSL2 laboratories

PerForM — Enabling pandemic
response and prevention
through research infrastructure
in the greater Munich area

* ¥ EYRCANSCHER FONES
* * lle el e Brna e dhar Uniam awid e
CEMIB-1E=Frndmiis fnenskar:

EURSEADEEUNIEN IFEEACT‘EU

5
[

* ™
*
* IWEFHE BEAYERN
b



Pneumology Center: New Asthma Therapy

inical Study and
company |
foundation
on the way

Early childhood contact with cow stalls and the
consumption of untreated cow's milk

Reduction of asthma disease risk by
more than /0 percent

Protection against asthma by means of barn z -
dust extract: ;%gf%_; £ ' Farm dust protects

Sl T against asthma

Comprehensive Pneumology Center (CPC)
Translational research on chronic lung disease ingredients from the extract childhood
HELMHOLTZ KLINIKUM . . . Wﬁm
8 candidates identified -
HELMHOLTZ
MUNICIH

Isolation of protective active Lasting effects in

Link to: Haunersche Kinderspital (LMU) . .
Erika von Mutius
HELMHOLTZ MUNICI3



Dermagnostix: Diagnosis of inflammtory skin diseases

-
Spin off

founded !

o,

X

DERMAGNOSTIX

moving diagnostic frontiers in dermatology

Groundbreaking translational
research meets cutting-edge
technology

Stefanie Eyerich Point of care products for differential
diagnosis of skin diseases

= CYBEREONE |=
E -
. .

=
Fabian Theis

HELMHOLTZ



Radioimmunotherapy against glioblastoma ﬁ&udy

2022 :

Vesicle-based platform technology for the development
of highly functional antibodies against new targets
Glioblastoma therapy: 6A10 antibody

-> coupled with lutetium-177, the Fab-fragment of the
antibody specifically binds to tumor cells and damages them

January 2022: Strategic Cooperation
between Isotope Technologies Munich SE
(ITM) and Helmholtz Munich

SENRRAE $August 2022: ITM has exercised option for
exclusive license to the patent portfolio for
Reinhard Zeidler the 6A10 antibody

Institute of Structural Biology

-> The planned multicenter investigator-initiated trial will be led by the Westfalische
Wilhelms-Universitat Minster (Prof. Stummer); recruiting of patients has started, first HELMHOLTZ
patient-in expected until end of 2022



Enhancing Translation: Strategic Transformation

Excellence in Research

Establish more translational & entrepreneurial culture

Implement & engineering technologies as accelerators across disciplines

HELMHOLTZ MUNICI?



finding unexpected
patterns




Molecular targets
and therapies
Center

Diabetes Center

Environmental
Health Center

€€

Falter-Braun

Institute of Network Biology

Lutter

Instiute for Dlabetes and Obesity

Mayer

Plant Genome and Systems
Biology

Cross center
co-affiliations

High Tech Agenda Bavaria Funding

Miller N Research Group
Computational Cell Maps

Scialdone, Junior Research

Physics and data-based modelling
of cellular decision making

Theis
Director Institute of
Computational Biology

Kastenmuller
comm. Director (acting) Institute of
Bioinformatics and Systems Biology

Colomé-Tatché: Junior Research
Group
Computational Epigenomics

Helmholtz Association Funding

Computation @ Helmholtz Munich 2017

Marr, Research Group
Computational Pathology

Williams, Junior Research Group

Heinig, Junior Research Group Prokisch, Research Group
Genetic & Epigenetic Gene Genetics of Mitochondrial
Regulation Disorders

Hasenauer, Junior Research
Group

Data-driven Computational
Modelling

Oexle, Research Group
Neurogenetic Systems Analysis

Fuchs, Associated Research
Group
Biostatstics

Third party funding

> 20 running projects by
various national and
international funding
agencies

ameme TUTI

=




Cell Programming & Repair

Stem Cell Center Torres-Padilla

Environmental Health

Environmental
Hélscher (2022)

Health Center

Bioengineering & Digital Health

Bioengineering : .
Ntziachristos

Center

Metabolic Health
Lickert

Diabetes Center

Molecular Targets & Therapies
Falter-Braun

Molecular targets
and therapies
Center

Pioneer Campus Na Cai
Translational Genetics Group,
Pioneer Campus

Molecular targets
and therapies
Center

Falter-Braun

Institute of Network Biology

Diabetes Center Lutter

Instiute for Dlabetes and Obesity

Environmental haver
Health Center Plant Genome and Systems

Biology

Cross center

Computational Health Center 2022

Marr

Director Institute of Al for Health

NN
Director Institute of Al for Health

Rieck, Junior Research & Pioneer
Group

Casale, Junior Research &
Pioneer Group

NN, Junior Research & Pioneer
Group

Scialdone, Junior Research
Group

Physics and data-based modelling
of cellular decision making

Ahmidi, Associated Research
Group

Al for Patient Diagnosis and
Treatment

Knauer-Arloth, Associated Junior
Research Group

Translational Research in
Psychiatry

Theis, Department Head
Director Institute of
Computational Biology

NN
Director Institute of Al for Health

Marsico, Research Group
Computational RNA Biology

Kastenmiiller, Research Group
System Metabolomics

Milller, Research Group
Computational Statistics and Data
Science for Biological Systems

Schubert, Junior Research Group
Translational Immunoinformatics

Colomé-Tatché: Associated
Research Group
Computational Epigenomics

Zeggini, Deputy Head
Director Institute of
Translational Genomics

NN
Director Institute of Al for Drug
Discovery

Kim-Hellmuth, Junior Research
Group

Williams, Junior Research Group

Heinig, Junior Research Group
Genetic & Epigenetic Gene
Regulation

Menden, Junior Research Group
Computational Biomedicine

Gagneur: Associated Research
Group
Computational Molecular Medicine

Schnabel
Director Institute of of Machine
Learning in Biomedical Imaging

Winkelmann
Director Institute of
Neurogenomics

NN
Institute of Algorithmic Machine
Learning & Explainable Al

Kilbertus, Junior Research Group
Reliable machine learning

NN
Institute of Data Integration and
Analysis

Peng, Junior Research Group
Al for microscopy and computational
pathology

Albargouni, Junior Research Group NN, Junior Research Group

Deep federated learning in
healthcare

HELMHOLTZA

Central unit for platform coordination &
local unit for research area HEALTH

| Health | Energy
| Aeronautics, | Matter
| Environment ” Information
Piraud
Al consultant team for Research
Area Health
HAICORE | CoiiaRe Resources
H i DA :‘Ecl;ﬁ:inolu-\.r&zﬁata Science Academy C:H I F I s | E.".‘::r{':
HELMHOLTZ

Prokisch, Research Group
Genetics of Mitochondrial
Disorders

NN, Junior Research Group

Hasenauer,: Associated
Research Group
Data-driven Computational
Modelling

Oexle, Research Group
Neurogenetic Systems Analysis

Kotlarz, Junior Research Group

Fuchs, Associated Research
Group
Biostatstics

Industry collaborations

> 15 projects funded by
industry partners

Third party funding

> 40 running projects by
various national and
international funding
agencies

™/
\

f

— 4

l

|

s

MUNICH SCHOOL FOR

DATA SCIENCE

HELMHOLTZ | TUM | LMU

e S

European Laboratory for Leamning and Intelligent Systems:

aveme  TUTI

co-affiliations

€€ |

High Tech Agenda Bavaria Funding | |

Helmholtz Association Funding

AlH = Al for Health




An integrated human lung cell atlas

Malte Liicken

Human Lung Cell Atlas Detailed cell
annotations
Core

and markers

Atlas extension by

r r learni
transfer learning -
age, sex,
smoking,
BMI

gene A
in cell

type @

Cell types
affected
by GWAS
variants

Ty

N/

Human Lung Cell Atlas
extended

Annotation ?
of new data o/_\

-
oW

Discovery of: disease-
- associated
transitional =

state d"

— idea: Al-based data integration by mapping samples on top of atlas to identify cell-type specific
disease states

-
e

new cell type

HELMHOLTZ

Sikkema et al, Nat Med in revision
collab Sasha Misharin, Martijn Nawijn and whole Human Lung Cell Atlas network



Artificial Intelligence in Medicine
— Need for active communication to society

| New BADW focus group , Al in Medicine* funded by Bavarian
N e _ Academy of Sciences and Humanities (BADW)

r Education about Al
T

Raise society's awareness of the need to handle health data sensibly
and responsibly

Raise society's awareness of the use and integration of Al in medicine

Planned Activities

-> Development of an Al content hub on the Helmholtz Munich website
- High-profile events
- Link to the health forum of the Stiddeutsche Newspaper.

r i

Source: Adobe Stock

- Discussion events between humanities and life sciences

-> Active offering of qualification measures for young scientists

HELMHOLTZ MUNICI?



Enhancing Translation: Strategic Transformation

Excellence in Research

Establish more translational & entrepreneurial culture

Implement Al technologies as accelerators across disciplines

HELMHOLTZ MUNICI?



BIOLOGY TRANSLATION Soluti_or_ls in
Discovery - Knowledge Medicine

PHYSICS ENGINEERING Solutions in
Discovery - Knowledge Problem Solving Mobility

rrrrr

HEMHOLTZ MUNIC-)



Bioengineering & Data Center

Solutions in
Medicine

BIOLOGY

Discovery - Knowledge

[
|
[ ]
| |
| |
|
| |
]
]
h
]

PHYSICS ENGINEERING Solutions in
Discovery - Knowledge Problem Solving Mobility
7
+ A =
=7 7
o> > :

'HELMHOLTZ MUNICI3



Innovative Imaging Methods (Vasilis Ntziachristos, IBMI)

New class of microscopy

Optical and Optoacoustic
hybrid microscopy

Label-free molecular imaging

2
Interface -
i

Fluorescence Molecular _ _
Imaging — Shaping Optoacoustic Imaging

Intraoperative intervention

.'o. Q‘ Toxicity FiI_'ST in-huma n_
INPUT - ™7 GMP Production Clinical Translation
Fluorescence

probe

Novel Systems
Algorithms

Spin-off

iThergMedical

Der Deutsche

Innovationspreis

Spin-off

surevison” B

HELMHOLTZ MUNICI)



Enhancing Translation: Strategic Transformation

Excellence in Research

Establish more translational & entrepreneurial culture

Implement Al & engineering technologies as accelerators across disciplines

Ildentify and remove bottlenecks impeding entrepreneurship

HELMHOLTZ MUNICI?



Analysis of the life sciences R2C process:
Multiple specific impediments for company creation

Translation gaps in life sciences (Excerpt from detailed long list):

Unclear HR No entrepreneurial trainings Limited mentoring formats
! No fstandard P guidelines for targeted at life science focused on life science
Deealr e sEE researchers needs verticals

No functioning public
market for deep-tech
companies in Germany

Difficult access to GMP
production facilities

Lack of ent ial ) Lack of feedback between Lack of late stage deep- Restricted ability of local
ACK O entreprensurta Start-up unfriendly IP scientists, regulators & tech investors in Germany pension and public funds to

mind- and skillsets terms clinicians for large ticket sizes invest in tech companies

Basic Proof of Global
Research Concept/Market J/ Champion

Insufficient Little patient, smart Funding gap between early German ESOP tax
translational funding money for life science stage and growth stage treatment unattractive for
options deep tech (“valley of death”) international talent

Weak political support of
key tech verticals

Lack of awareness of Limited access No “pan-local” Access to experienced European and national Aggressive M&A strategies
actual medical, clinical to lab- initiatives to mobilize upscaling and GMP scaling programs extremely from US and Asian
& industrial needs infrastructure and connect scientists expertise bureaucratic investors and tech giants

experimentation spaces
/ labs

formats for industry,
academia and finance

slowing or jeopardizing

practitioners and KOLs translational expertise :
projects

Lack of affordable ‘ Lack of cooperation Difficult access to medial Lack of regulatory and GDPR interpretation

Marco Janezic
Blue Ribbon Partners

ﬁ) A coordinated mulit-stakeholder approach across the entire process is needed to fix the problem. Munich

HELMHOLTZ MUNICI)



Center-wide entrepreneurial dynamics

Start-Up Accelerator
I 9 Start-Up Accelerator

Structured Company-Building Program
(4 - 6 months)

Scientists with spin-off project
joint modules & individual coaching
Synergies and efficiency through cooperation with:

» Life Science Factory in Goéttingen (sponsored by Sartorius).

l life science
factory

« AHEAD, the Company Building Program of Fraunhofer

Start: September 2022
AaHEAD HELMHOLTZ

HELMHOLTZ MUNICI?




Helmholtz Pioneer Campus

Life Science Factory Incubator Sartorius

Ié Start-Up Incubator

Start-up-Incubator
(in cooperation with Sartorius & Life Science Factory, Gottingen)

» Start-ups directly after foundation
 Powered by Sartorius AG

» Rights remain with Helmholtz Munich

o Start: 2023 at Helmholtz Pioneer Campus

HELMHOLTZ
MUNICh

HELMHOLTZ MUNICI?




Training of Biotech - Start Up Leaders
Life Science Executive Academy (LISEAD) s00Y’

LISEAD

The Life Science Entrepreneurship
Academy (LISEAD) is a highly
selective academy which equips
entrepreneurially-minded world-class
scientists and business talents with
the cross-functional skills and
experiences needed to create, build,
manage and scale high-impact life-
science companies.

Life Science
Founders

LISEAD

Founded: 2021
Locations: Munich, Berlin

Life Science
Excellence

\ HELMHOLTZ
sLUE Rigson MURICE

HELMHOLTZ MUNICI?

Founding Partners:
Blue Ribbon Partners, ESMT Berlin,
Helmholtz Munich (HMGU)

Other: Charité, Agentur fir
Spunginnovation

Adapted from:Marco Janezic, Blue Ribbon Partners GmbH



Bits & Pretzels HealthTech
Conference

heaiflhtech A ‘w'

Il

stage in healthtech |
~ % W~

f

Founders, investors, healthcare providers, MedTech
executives, insurers, TechGiants, and policymakers
discuss about future healthcare.

Bioengineering Conference

Latest impactful innovations in
bioengineering and artificial
intelligence, with a focus on
technologies that promise tangible
solutions for urgent medical
needs.




Growing synergies with German University Medicine

Joint operations with 7 German University Hospitals

University Hospital Technical University

(Klinikum Rechts der Isar) . _ _
University Hospital of Ludwig

Maximilian University

University Hospital Carl Gustav Carus
Hospital of the University of

University of Medical Center
University Hospital of and
Marburg

University Medicine

HELMHOLTZ



Link to German Centers for Health Research

Headquartered at
Helmholtz Munich

DZD

DZL Deutsches Zentrum flr Deutsches Zentrum DEUTSCHES ZENTRUM EOR
Lungenforschun : ) )
g g fiir Diabetesforschung HERZ-KREISLAUF-FORSCHUNG E.V.

Neurodegenerative Diseases Lung Research Diabetes Research Cardiovascular Research

== DKTK Cerman Cancer
= Consortium

Deutsches Zentrum
fir Infektionsforschung

Infection Research Cancer Research Child and Adolescent Health Mental health

Helmholtz Munich is the only research center actively

involved in all 8 German Centers HELMHOLTZ



Member of the Helmholtz Association

+ largest European
HELMHOLTZ research organisation

+ 18 scientific-technical and
biological-medical research
centers

+ 6 research areas

+ annual budget of > € 5 billion Y
~ 43.000 employees =~ QA

HELMHOLTZ



Helmholtz Health

kf GERMAN
CANCER RESEARCH CENTER
z. 1N THE HELMHOLTZ ASSOCIATION
HZI ...,
Centre for Infection Research

: “  Neurodegenerative
Cancer Research Infection Research : 9
; Diseases

——
-

HELMHOLTZ

Enviro
Metabolic Health

Systems Medicine
and Cardiovascular

Diseases
- ——

> 9000 Scientists & Staff

> 600 Research Units

~ 850 Mio €/year total budget

> 600 patent families

> 120 ERC Grants



Mission Helmholtz Health

Cutting-edge basic and translational research

@@&“ ' _ %, in five programs
} ) & Critical mass and interdisciplinary
5 g _ cooperation
t RN 5 » § National and international
AW “ #£5 partnerships and networks
0% A\ i ;g
% | { & & Impact for health system,
’%9% ™ & society and economy

Cancer Researc"

DKFz, HzO®

HELMHOLTZ MUNICI)



Integration with Helmholtz Health

1 > Integration of innovation areas

2 > Educating next generation scientists

)sungen fiir eine
sellschaft

3 > New financing options
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“
=
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a
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Y
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4 > _Increased trasfer of knowledge

>

5 > Innovation eco-system with industry

8 > Pushing digitization

V4 > Potenzial leveraging potential of disease prevention

HELMHOLTZ MUNICI)



Integration with Helmholtz Health

1 > Integration of innovation areas

2 > Educating next generation scientists

3 > New financing options

4 > _Increased trasfer of knowledge

5 > Innovation eco-system with industry

8 > Pushing digitization

::m audIpay Swa;s‘{s

nQ

Online seit Februar 2022

Potenzial leveraging potential of disease prevention

W
o®

Cancer Research

DKFz, HZD

HELMHOLTZ MUNICI)



Helmholtz Health Hub H3 - A Helmholtz Transfer Academy

Goal: Bundling & coordination of technology transfer initiatives of
all 6 Helmholtz Health centers = focus on fostering spin offs

N —
HELMHOLTZ M« mAx I
dkfz. (DNE MUNICI» HELMHOLTZ ZENTRUM DELBRUCK

In cooperation with external partners:

FALLING

YOUNG v L life sci = p— S o6
O ENTREPRENEURS ) |Cgbs IIIII flaztso?;nce % Fraunhofer AHEAD e WALLS TRAIN Academy

idelber FOUNDATION

Pre-approved funding by Helmholtz Association for 3 years, start in January
2023

HELMHOLTZ



Affiliation of innovative minds and entrepreneurs

Helmholtz Institute for Translational Oncology Mainz (HI-TRON Mainz)

! Ozlem Tureci appointed Professor of
: Personalized Immunotherapy at HI-TRON
Mainz (December 2021).

- promoting the development and preclinical
study of innovative immunotherapy concepts.

GERMAN
z CANCER RESEARCH CENTER
. IN THE HELMHOLTZ ASSOCIATION

Ugur Sahin: New Department for mRNA-based
cancer immunotherapy at HI-TRON Mainz L UNIVERSITATSmedizin.
(February 2022)

Both are members of the HI-TRON Scientific Management Board
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