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Injecting Insulin Sensing Glucose
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P Vertex gambles $950M on biotech buy-
out, hunting a cure for diabetes

Vertex Pharmaceuticals $VRTX is spending close to a billion dollars to take a
carefully aimed shot at curing Type 1 diabetes.

The big cap biotech is paying $950 million in cash to bag
Semma Therapeutics, a biotech company that sprung out
of decades of work by Harvard professor Doug Melton.
Five years ago Melton published a landmark study
showing the potential for using stem cells to create
insulin-producing pancreatic beta cells that were
inserted in bulk into mice and successfully protected
from an immune response — a breakthrough in
regenerative medicine.
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. s Doug Melton Harvard
Semma’s team has been doing the preclinical =
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Insulin producing cell transplantation - Edmonton Protocol
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EMP — Engineered Micro Pancreas
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EMP - Engineered Micro Pancreas
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Micro-Organ-Matrix (MOM)
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QC Assays: Evaluate shape, basal membrane integrity, percentage of remaining cells and function of MOMs
generated with Betalin’s cutting machine
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EMP1'’s

EMPs readily vascularized (as in the body accepts the EMP through the
formation of blood vessels throughout the EMP) after implantation
into hosts. This results in significant reduction of islet mortality.
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Beta cells
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Seeding day15, day25 of differentiation (S15d25)

Insulin

DAPI

MOM improves beta cell differentiation
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S ; P Worldwide Human
g b i L
Theraw Market Screening A_Ione for Diabetes Diabetes Drug Discovery
(Billion) Drug Discovery (%) Market (Billion)
2011 $263 5% 13
2012 $30.2 5% 15
2013 $34.8 5% 17
2014 $40.0 5% 20
2015 $46.0 5% 23
2016 $52.9 5% 26
2017 $60.8 5% 3.0
2018 $700 5% 35
2019 $80.5 5% 40
2020 $925 5% 46
Global Diabetes Drug Market Global Market for Diabetes Drug Discovery
Adapted from International Diabetes Foundation Adapted from VisionGain’s Global Diabetes Drugs Market

2017 2017-2027
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Current products for Description Comparison to lo-EMP
Diabetes drug testing _B-ce ' Genetically transformed  Proliferative cells with inconsistent
insulinoma . . .
lines human or rodent B-cells insulin secretion
Freshly isolated islets from Morphological and functional different
Rodent . . :
rodent animal models from human islets, poor predictors of
Islets . - .
(mice, rat, etc) medicinal outcomes in humans
S ER{Te] B B cells developed in vitro  Low and inconsistent production of
stem cells from hESCs or iPSC insulin and extremely high costs
“Naked” Very limited “shelf-life” of only 7-10

Freshly isolated islets from
human cadaveric donors

Human
Islets unpredictable supply

days, inconsistent quality and
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EMP-R enables efficient utilization of insulin producing

cells for research purposes

Technology: EMP-R is aMOM scaffold seeded with insulin producing cells.

Application: The EMP-R technology presents atest model for the diabetes drug discovery market.

Value Proposition:

1. Insulin producing cells have longer survival rate [1 Consistent planning of long-term R&D processes
2. Lessinsulin producing cells needed per test O Fills existing supply gap + decreases test model costs
3. Higher accuracy of test model O Lowers drug development costs

Insulin producing cells functionality — EMP In Vitro

600 - I

400 -
Sel i i
0 .

0d 59d 17 23d 36- 39d 50- 52d 63 66d

Fresh insulin
producingcells ™ Low Glucose * High Gilucose

Insulin (mU/1) per 10insulin
producing cells

1200 -
1000 - I ]
800 -

EMPshave been
demonstrated to secrete
significantly larger
amounts of requlated
insulin, greater thanthat
of the fresh insulin
producing cells, for at
least 3 months invitro.

Source: Management, Management; Tissue Eng Part A. 2015 Nov;21(21-22):2691-702.

Notes: Insulin secretion was evaluated according to the presence of glucose at different concentration (low, high glucose)

© 2019 Deloitte
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lo-EMP product enables efficient utilization of isolated human islets, allowing customers to
plan consistent and long-term R&D processes and reducing development costs.

Value of lo-EMP to our Customers:

1) lo-EMPs improve islets performance, meaning fewer donor cells are required, resulting in
cost reduction

2) lo-EMPs enable long term islets stable functionality in vitro (~3 month vs. 7 days!), ensuring
efficient and reproducible R&D planning and execution

3) lo-EMPs enables predictability of performance and supply, resulting in well-defined R&D
planning and management

4) lo-EMP will be delivered in 96-well plates, as used in standard multi assay lab equipment,
resulting in less customer preparation of the assays, meaning cost reduction and time saving
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zenbio '

Cctabar 9, 2018

Dereet U S, Binaficnal industnal Rescarch and Developmont =cundulion
3 Munscham Segin 51 Suitw 140N

Ramat-Gan_ 5268101 lwaat

Telephana Ne: + §72-77-940.0370

lo-EMP Marketing feasibility (RS S ———
. To Whor & May Conceen,
* Assurelmmune approached potential customers and presented the lo- R0y e o et s, 8By e s

im and
EMP product and its capabilities ek e i oot o 1D (8IS o brch o bedede s b making
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Iherapeutics Lit. Yehars ey are developing an [ngnecrod Mo Puncrens (EM=) which s bused on human darivad
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+ ZenBio (current Assurelmmune's customer) expressed their interest in % i o g, Sy b v 5 2 S

Bupport to the soodod ikuls which results in & praonged sarvival and bm-bnuqn of the isiels.

lo-EMP product for drug development and screening research : B e o S o o s e e
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‘ Europe 1471788 Jan. 2003 Granted

Broad scope of
technology

2 ‘ Europe 2391400 Jan. 2010 Granted EMP
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Nnrroin's ni'rrnn
Summary

Revenues EBITDA
FOI' t 60,241 ForE c3 Et 15,249
USD,thousand USD, thousand
22,733
15,891 -
9,428 - - - -!1!4!3!8 2024
-2,118 -2,460 ’
1,664 - -3,040 ’
-4,754
2019 2020 2021 2022 2023 2024

. 11,092
Free Cashflows 8,170 Net Profit (Loss)
Forecast Forecast
USD, thousand USD, thousand

s B oA B Bl oo
2,029 2,655 - - - - - 2024

-3,109 -3,051
2,118 -1,850

-2,529
-5,455 -3,049

-4,959
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TAM - Beta EMP

End consumer price

$45,000
$19,273

per transplantation

Wholesale price per
transplantation

Number of insulin dependent
patients in developed Europe
and the US*

16.3M

Total Addressable Market:

$314 billion

Revenues
Forecast after FDAEMAapproval
USD, Millions

Year1 Year2 VYear3 Year4 Year5h
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Dr. Nikolai Kunicher, CEO
Over 10 years experience in Biotech R&D management for companies such as, ARTSaVIT and AVA
Biodefender. Previous Head of Business Development at Surgical Innovation and Technology Center,
Hadassah Medical Center.

Dr. Avi Treves, VP R&D

Vast experience in translational research and clinical development. Founder and CEO, Gamida Cell;
CEO, Hadasit (tech transfer company of the Hadassah Medical Center)

Dr. Orit Goldman, Senior Scientist & Lab Manager

An expert in stem cell research, both fundamental and clinical, human and mouse embryology, molecular
and cell biology, biochemistry, imaging, as well as translational and oncological research.

Dr. Durlacher-Betzer has extensive experience in cell culture, molecular biology and rodent research, in
pre-clinical R&D. Experienced in establishing and managing new experimental systems including immuno-
based in vitro and in vivo projects.
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Professor of Developmental Biology at the Institute of Life Sciences at the Hebrew University of
Jerusalem. Specializes in tissue engineering and adult tissue repair and regeneration.

Prof. Gil Leibovitz,

Senior Physician in the Endocrinology and Metabolism Service, Hadassah Medical Center,
Chairman of the Diabetes mellitus study center in the Hebrew University

Prof. Stefan Bornstein

Director of the Centre for Internal Medicine and the Medical Clinic and Policlinic Il at the University
Hospital Carl Gustav Carus of the Technical University of Dresden as well as the medical faculty’s vice
dean of international affairs and development and a member of the supervisory board of the University
Hospital of Dresden. He is also the chair and honorary consultant for diabetes and endocrinology at

King’s College London.

Prof. Sidney Altman,

NOBEL PRIZE winner in chemistry for his discoveries concerning the catalytic properties of
RNA. Sterling Professor of Molecular, Cellular, and Developmental Biology and Chemistry

at Yale University, specializes in molecular biology, he worked in renowned universities such
as Harvard, Yale and Cambridge

Prof. Arieh Warshel,

NOBEL PRIZE winner in chemistry (2013) for the development of multiscale models for comple
chemical systems. Distinguished Professor of Chemistry and Biochemistry at University of Sg
California in Los Angeles, USA, also worked at Weizmann Institute of Science, Israe‘and at

Cambridge, England.
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Best Startup

Best Biopharma Startu
’ . China International Entrepreneurship 2017

BioMed 2017 Tel-Aviv

Non dilutive grants:

- 1lA $1,000,000

- German Israel Transselerator award of 90,000 Euro

- Israel ltaly Bi-lateral grant 500,000 Euro

- FTI Horizon 2020 consortium winner of 3,400,000 Euro
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Diabetes Research Institute: FL, USA

Alberta University: Edmonton, Canada

Fujian Provincial Key Laboratory of Transplant Biology: Fujian,
China

Mayo Clinic: MN, USA
Leeds University, UK

Technische Universitit Dresden (TUD)

University Hospital Zurich (USZ)
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