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Significant barriers to manufacturing and
developing genetic medicines

Achieve quality and

large-scale cGMP Innovative
manufacturing therapies to
patients

Assemble top talent
and expertise

Establish late-stage

development and

commercialization
capabilifies

Build capabilities for
process sciences

Form a management feam
with company building
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Foster clinical
development
capabilities
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Gain access to
enabling
technologies

Navigate regulatory

Access capital to landscape
advance company
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-~ Scaling the world’s first integrated genetic medicine foundry to accelerate
the design, development, and manufacturing of transformative therapies
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BaseCamp Waltham is the center-of-innovation for pioneering the
future of cell and gene therapies

140,000 SQUARE FEET

R&D and QC cGMP

End-to-end capabilities for process development and scaled
mcnufoc’runng

- Unmatched array of viral vector and cell therapy capabilities,
including design, construction, process characterization and
validation

- Quality assurance and quality control laboratories with
state-of-the art automation

- Specialized, cell, gene and mRNA expertise for clinical
production and CMC regulatory

- Commercial readiness ongoing to support growing number of
last stage clients

elevatebia

basecamp
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Full Specirum Solution for Cell and Gene Therapy Manufacturing

N Cell Therapy
PROCESS g Process GMP Scale Up
Development

DEVELOPMENT

Viral Vector
Process
Development &
Manufacturing

Technology

Process Regulatory
( O ) Characterization Expertise

SCALE UP GMP
MANUFACTURING P — QC Analytics

and Release
Development .
Testing

elevatebia

bAasecaAmp




AAV Gene Therapy Landscape



Gene therapy (r)evolution: AAV approvals around the world

Product Name Glybera® Luxturna® Zolgensma® Uptaza® Hemgenix® Elevidys® Roctavian® BEQVEZ®
Generic Name alipogene voretigene onasemnogene eladocagene efranacogene delandistrogene valoctocogene fidanacogene
tiparvovec neparvovec abeparvovec exuparvovec dezaparvovec moxeparvovec roxaparvovec elaparvovec
Company Uniqure Spark Novartis PTC CSL Behring Sarepta BioMarin Pfizer
Therapeutics Therapeutics Therapeutics Pharmaceutical
Approvals 2012 (EC) 2017 (FDA), 2019 (FDA), 2021 (EC) 2022 (FDA) 2023 (FDA) 2023 (FDA) 2024 (FDA)
(withdrawn) 2018 (EC) and 2020 (EC) and UK, Israel 2023 (EC) 2022 (EC)
others others CA, UK, CH, AU
(20+ countries) 40+ countries
Indication Lipoprotein Treatment of Treatment of Aromatic L- Treatment of Treatment of Treatment of Treatment of
lipase (LPL) RPE&5 spinal muscular amino acid adults with Duchenne adults with severe adults with
deficiency mutation- atrophy (SMA) decarboxylase Hemophilia B muscular Hemophilia A moderate to
associated caused by (AADC) dystrophy (DMD) severe
refinal mutations in the deficiency. with confirmed Hemophilia B
dystrophy SMNT gene mutations in the
DMD gene
Serotype AAV2 AAV2 AAV? AAV2 AAVS AAVrh74 AAV5 AAVRh74var
Route of Intframuscular Eye - Intravenous (1V) Intracerebral Intravenous (1V) Intravenous (1V) Intravenous (1V) Intravenous (1V)
Administration subretinal infusion (direct injection infusion infusion infusion infusion
injection into the brain)
Recommended 1x1012 gc/ 1.5x T0A11 1.1 x 10N 14 1.8 x 10A11 vg 2 x 10N 13 vector 1.3x 10N 14 6 x 10N\ 13 vector 2 x 10N\ 13 vector
Dose kg body vector vector genomes | per hemisphere genomes (vg) vectorgenomes | genomes (vg) per | genomes (vg) per
weight genomes per kilogram of the brain per kilogram of per kilogram kilogram of body kilogram of body
(vg)/eye (va/kg) body weight (vg/kg) of body weight weigh
weight (pt with BMI <30
kg/m?
elevatebi@
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Meta-analysis of AAV usage in clinical settings

Distribution of Adeno-Associated Virus (AAV)

mediated gene therapy in clinical trials (n= 136 Trials)

AAV capsid usage and frequency in clinical
trials (n= 136 Trials)
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LITERATURE REFERENCE: Au HKE, Isalan M and Mielcarek M (2022). Front. Med. 8:809118. VY

A summary of dosage regime of AAV
administered in clinical trials (n= 136 Trials)
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How do you develop a platform
process to manufacture AAVs?
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Manufacturing process targets

Robust manufacturing process
. Consistently provides high quality AAV material, suitable for clinical applications
. Appropriate yields and vector genome fiters

. Eliminate or reduce to safe levels any process-related impurities
. Produce minimal product-related impurities (e.g., empty capsids, truncated genomes, etc.)

. Flexible manufacturing process for a broad spectrum of AAVs
. Quality AAV with various GOI constructs
. Easily adapted for multiple AAV serotypes

. Adaptable to generate material for various therapeutic indications
. Scalable to accommodate a range of clinical needs and therapeutic doses
. Stable in various formulations according to the specific route of administration requirements

. Fulfill global regulatory expectations
. Analytical testing and stability strategy

. Process control strategy and validation
. Raw material and starting material choices
. Facility expectations \
elevatebia 7R WY 1
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A scalable GMP-compliant AAV manufacturing process

Upstream

@ Vial Thaw @ Cell Expansion @ Transfection @ Harvest @ Ilsysis/tﬁndonuclease
igestion
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Graph created by Biorender
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ElevateBio AAV process: the building blocks

DRUG SUBSTANCE MFG DP MFG

UPSTREAM PROCESSING DOWNSTREAM PROCESSING FORMULATION FILL&FINISH
. . Transient Nuclease + e e Affinity AEX Tangential Flow o e . -
Vial Thaw Cell expansion Transfection Lysis + Harvest Clarification Chromatography Chromatography Filtration Sterile Filtration Fill & Finish
o©
[0
= - = _'a.,-,- % =2 852 =
= el ‘ - ' oo a'— do @ - - -
—— | !: Ii:,,—, fw_;i'. = U w w
. Cell lysis
EST;?(;;Sh Cell culture AAV and DNA Cell debris and conc/::;:ﬁoﬁon Full AAV Concentration Sterile Fill into final
Purpose recover exDAnsion roduction impurity other impurity and imourit capsid and roduct container
. P P removal removal purity enrichment formulation P closure
cellline removal
pre- harvest
Optimization Optimization Optimization conclcelrgw?rlofion Fill \éci]lgme
Standard Standard fo maximize Standard fo maximize fo maximize and container
Standard Unit Unit AAYV yields Unit Standard Unit AAV yields AAV yields formulation are Standard Unit closure are
or Flexible Operation Operation and percent Operation* Operation* and impurity and percent roduct Operation* roduct
P P of full P removal of full capsids produx proauc
. specific specific
capsids
: _« *Performance evaluation for standardized steps post-transfections is performed
elevatebi@ . 13



Standardizing cell lysis with non-triton chemicals for global supply

Selection of non-Triton X100 alternative in small scale cell lysis studies

G@mii8

Hours Post Lysis

Hours Post Lysis

Lvsis Reagent Likelihood to be Scalabilit Version Available for
y g Banned in EU y GMP Manufacturing
Non-Triton Chemical 1 Unlikely Scalable Available
Non-Triton Chemical 2 Unlikely Scalable Available
Non-Triton Chemical 3 Unlikely Scalable Not Available
Non-Triton Chemical 4 Unlikely Scalable Not Available
Time-course lysis study: Cell Lysis
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Time-course lysis study: AAV Yield
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Standardizing cell lysis with non-triton chemicals for global supply

Evaluation of optimal lysis conditions using a process scale down model

Assessment of top lysis conditions for AAVS and AAVé Comparison of Impurities and Genomic Titers in In-Process Pools
>98% Ce|| I SiS : Host Cell Protein (n -
y >80% Step yield i (ng) s1ss  Host Cell DNA (ng)
60— ] 2.5x1011m E=107 1
Triton AAVS - = T T 410
Triton AAV6 L % 2x1011= i awq0’ o I |_| a w10
& 401 Alternative AAVS B3 = T 5000 - a
g , 5 1.5x1011= - o ;
= Alternative AAV6 &3 2 T 4000+ L a0
B = nl B 3000 g
& 20- g o 2000 2 a0
> £ 1000
N I |—|_ ............. S 5x1010 i o
w oy o e
N I |-I e o : : 4 #.,o Qg@ d;u Q}J}a . gt?a y Q“d’ Q}‘)@Q‘
h h . v &
0 Lo 2 Triton Altern. Triton Alternative & ¢ & & ¢ &
Hours Post Lysis AAVE AAVE oF w g ¥
Comparison of Cell Viability and AAV Titer at 2L Scale 810" plasmid DNA (copies) 1y, Genome titer (vg/ml)
.E Bxq0124 -E
~ Oneway Analysis of Viability By Lysis Reagent ~ Oneway Analysis of Genomic Titer By Lysis Reagent 3 i" 10"
4.0% 2oerll < " :
I Genome titer No significant 2 v L
3.0% Cell viability 2011 . =] o
- AN difference 3 210 o
= 2.0 . E 15e.11 * q q i E
g 2 g ¥ with Triton e a3
§ 10 - - E e o Control 0 10
= ' £ < o @ ) s o
E 5 é -1 - * . ] 1’\ I?:?’ > ‘-"5' A \‘-‘b\
0.0% . § s0er0 ] _ e\;ﬁ &(4 -3?}‘) qu. 55_\3\ &
1.0% 0.0e+0 ANOVA 0@‘5 _*s\rab .Q'x\i& & . b;i\‘ &
. oo p-value >0.05 o® v “
e Triton X-100 Alternative . frien AREmERR
Lysis Reagent Lysis Reagent q o q o g .
Ordered Differences Report Ordered Differences Report New detergent does not significantly impact impurity levels in subsequent
Level -level  Difference StdETDif LowerCL UpperCL pVae  level  -Level Difference StdEwDf LowerCL UpperCL p-Value downstream operations compared to base Triton-X based process
Tween-20 Triton X-100 0.0090250 0.0055265 -0.006319 0.0243691 0.1778 Triton X-100 Tween-20 3.928¢+10 3.912¢+10 -6.93e-10 1.479%¢+11 0.3722
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AAYV upstream yield across different constructs and serotypes

Harvest Lysate Genomic Titer
for various AAV Serotypes

Genomic titer (vg/mL)
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Harvest Lysate Genomic Titer
for various AAV6 GOI Constructs
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DoE optimization of AAV upsiream ftiter

Transfection
parameters

(DoE process inputs)

1011-

1010- L

Genomic titer (vg/mL)

109~
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4 Actual by Predicted Plot

8.00e+10
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6.00e+10
5.00e+10 .

4.00e+10 2

Titer Actual

3.00e+10

2.00e+10

1.00e+10
1.00e+10 3.00e+10 5.00e+10 7.00e+10
Titer Predicted RMSE=7.2e+9 RSq=094
PValue=0.0058

DNA/cell
Cell Density
DNA/Reagent Ratio
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AAVé transfection optimization

Predictive Model
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Evaluation of %full capsids generated in the upstream process

High Throughput Sample

(]
Analytical challenge concentration
l - - \ l \
g/ E D —L Cannot assess
» 1 w » ~=1 Empty/Full
E . ratios in lysate
; VG Titer Y Benefits
‘ / (ddPCR) Small sample volume
Shake flask speed
High-throughput
m " ;
SeS L e +\__,, » — @ @
J VG Titer Empty/full ratio ng.h.-thr-oughput batch.affmlty
Shake flask + HTP affinity (ddPCR) (UV/Vis purification for AAV enrichment
spectroscopy)
T o 100
) —— £ ] Comparable trends
—— = 80
' 2 AKTA affinity
= ag ﬂ 1 g for %Full AAV
; J » [ | i + \___, | » . @ @ g:: chromatography
3 21 (comparable
, VG Titer Empty/fullratio  Empty & full % 5 1 17 14 vield)
STR + AKTA affini (ddPCR) (UV/Vis (AUC) ——
affinity spec’rroscopy) V/Vis  Mass Photometry  AUC
AAV
yield
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DoE optimization of AAV upstream full%

U

pstream %Full
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AAVS transfection optimization
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DoE optimization of AAV AEX downsiream process

Chromatography
parameters

(DoE process inputs)

DoE 1 Elution
Salt type

pH
Supplements

DoE 2 Binding

pH
Conductivity
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AAV5 DoE 1 Elution parameter optimization
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AAV5 DoE 2 Loading adjustment

AAV5 AUC
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0.00 : U\/\—— r :
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Demonsirated end-to-end scalability

UPSTREAM SCALE UP

DOWNSTREAM SCALE UP

Genome titer
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Highlights for the AAV process developed

———_’—_’————_————————————_——v__—_—___—q

| - Developed a serum-free cell suspension process based on transient tfransfection
| = HEK 293 GMP cell bank
| = Proprietary 3-plasmid system

= Single-use technologies and raw materials suited for GMP manufacturing

= Aligned PD with MFG capabilities (as well as AD and QC)

= Developed an AAV assay panel to support PD and QC

= In-process, characterization, stability and release testing

|
I
| = Successfully demonstrated end-to-end operations up to 50 L (for both upstream and downstream steps)

. Established experimental approach for process optimization that speeds up new AAV product infroduction

|
| = Looking into alternative avenues to further accelerate timelines from construct nomination to IND
| = E. g. machine learning to reduce genome truncation and predictive modelling

I

= E. g.Predictive modeling based on data base to predict best conditions and reduce lab work

L_——*——____——_—-—.’-——_————-_————~_-——-———————————

elevatebi@
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What is a platform process?

Definition:

A platform process is a production process that can be used to manufacture a group of
related products in a defined production system.

A platform process can include:

v

AN N N N NN

A standard set of media, buffers, purification resins, fransfection reagents, and other consumables
A suspension-based cell line suitable for GMP manufacturing (e. g. GMP cell bank)

A plasmid system for transient tfransfection (e.g. proprietary plasmid backbones)

A comprehensive set of in-process analytics

A simplified supply chain

Standardized documentation

Release and characterization analytics

A simplified supply chain

X Some process parameters will need optimization for best product quality results — Platform or not a platform?

elevatebi@ W 2
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