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Innovation District

Sanofi: PompeMyozyme®/Lumizyme® (2018 sales=$924M)
Alexion: PNH Soliris® (2018 sales = $3.56B)

Novartis: Sicklecell, Ph 2, crizanlizumab ($650M acquisition)
Ver 070119 Stephenson Cancer Centédit Phase | clinical study center




Info Card

Novazyme 2001 Cytovance 2015
Biologics _
Sold to Genzyme Sold to Hepalink
| o
Pompealisease Genzyme
Spinoff
1998 Genzyme 2003  Hepalink
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305+

Employees. Expecting to add 200 new positions ove
net two years.

4K Lmammalian
1.5K Lmicrobial

Installed capacity

140+

Commercial and clinical biologics

11

Countries served
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Mammalian

AA Aglycosylated Vaccines and Complex Glycoproteins and
Peptides Proteins Glycoproteins Viral Vectors
Relative
sizeA  1X 30X 100X 250X 750X

aspirin "

~0.18 kDa i
erythropoietin
~36 kDa
A,

caffeine calcitonin filgrastim

~0.19kDa| ~3:5kDa ~19 kDa
hemoglobin
ibuprofen ~65 kDa
~0.20 kDa
o AAV Gene Therapy
T somatropin 55 m
LMW :
heparin “ vaccines
~8 kDa ~20100 kDa
e
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Commercial Experience with Broad Clinical Support

Clinical Areas

Antibacterial

Vaccine 6%

12%
|

Urinary Tract Infection
3%
Spinal Cord Injury
3%
Sickle cell disease
3%
Rheumatoid Arthritis
3%
Osteoporosis
3%
Lung Disease
3%
Gout
3%
Diabetic foot ulcers
3%

Device- Blood Reagent
6%

Coronary Disease
9%

Chronic Pain
3%

Ver 070119

Asthma
3%

Autoimmune Disorders
3%

Blood Clots
3%

Cancer
32%

C\tovance

Biologics
Clinical Phases
Phase 3
17%
Phase 1
50%
Preclinical
14%
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Growing Company with On  -going Expansion Crroyance

Expansiorn’Rlans
1. Microbial RlantExpansioni($35M) 2. ConsolidatedIGMP: Warehouse

@ Hepalink I

2015 2016 2017 2018 2019 2020 2021

3. Gene Mherapy-Rlanti($35M) 4. New_Cytovance Center of
Business {$90M)

Ver 070119
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E.coliFermentation HEK?293 Transfection
Microbial Mammalian VthéﬁC:?e”e
30 liter or 300 liter sc 200 liter or 2000 liter scale y

Transplasmid

"

Viral Vector

fj"’ @ Packaged

[ | ] with trans
Plasmids for each gene
Viral Vector

[ | Manufacturing [ ]

1 Process (1 trans
N u ) and 2 cis) N \/ /

Cisplasmids

Non-viral Vector MFG Viral Vector MFG Gene Therapy
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Grade
Assay Method Target Specification Critical
R&D GMP
Reagen|
Content Plasmid Concentration UV Spectrophotometry (A260 nm) Product Specific X X X
Appearance Testing Visual Inspection Product Specific X X X
Quality pH Testing USP <791> Product Specific X
Osmolality Testing USP <785> Product Specific X
Migration consistent with Reference
Identity by Gel Migration EtBr Stained Agarose Gel Electrophoresis Standard or size confirmed by X X X
Identity — . — supercqiled .Iadder . .
Restriction Enzyme Digestion Plasmid dlges_ted with product specific enzymes Number and mlgratlon qf digestion X X X
EtBr stained agarose gel electrophoresis fragments consistent with Ref Std
Plasmid Sequencing Outsourced Sequen onfirmed X
Purity Analysis by 260/280 nm UV Spectrophotometry (A260/A280 nm) X X X
Purity Absorbance Ratio _ .
DNA Homogeneity EtBr Stained Ag_arose Gel Elect_rophore5|s with >90% Supercoiled X X X
Densitometry Analysis
Residual Host Cell Proteins Micro BCA <2% X X
Residual Host Cell DNA Quantitative PCR <5% X X
Pro_cess SYBR green stained agarose gel electrophores
Residuals Residual Host Cell RNA : . <5% X X
densitometry analysis
Residual Kanamycin ELISA Product Specific X X
Endotoxin Chromogenic Kinetic Analysis Product Specific X X
Safety Mycoplasma by gPCR guantitative PCR (21 Day PTC for GMP GradeNegative for Mycoplasma Detection X X
Sterility Direct Inoculation USP <71> Negative for Growth X X
Sterility (Bacteriostasis/Fungistasis) Direct Inoculation USP <71> Negative for Bacteriostasis or Fungis X X
8
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A Initiate development on a scalable viral vector bioreactor process
A Test ifhouse pDNA

Amp*

VA

pHelper
11.6 kb

Adeno E4 + —
Amp* =
’ AAV-2
oif  pAAV-RC2 g
7.3 kb
AAV-2 Cap
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A HEK293 CeIIS’ SuSpenSiOn . AAV2 LowDens(;teyul-:)n::;il;ioreactorComparison
adapted e

A Cells grown in shake flasks pléjg TN -
to I nocul ati ol Sk = = ind
5L bioreactor systems o

A PEIl Based Transfection ~48 (™t 0t

—i— LowDen-Brx 1 —e— LowDen-Brx 2 ~4%-Ambr15

hours posnoculatlon at~1.3 x CAIdINE m!Y /Stf RSyaride LINPTFACEARAFNB! mHYDANI 6 A D506 2NN YANBP R
1@ vc/mli Delivery Method 1 bioreactor comparison. bioreactor comparison.

A Comparable cell growth and
viability between scales

A Viabilities drop dramatically
following transfection

A Low total capsid titer in
comparison to reported titers at

0] t h er f él Cp"n-iL)| t | Fi@re &c: Dayé to@capsi titeOaIues for AAV2 viral vector Figure 1D: Capsid production rate values for AAV2 viral vector
' YONMpPpu YR p[ OA2NBFOG2NI O2YLI NhHRBY® YR p[ O0A2NBIFOG2N 02YLJ
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