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OUR MISSION
Deliver Innovation.
Empower Discovery.

Improve Life.

Mirus.

e

THE TRANSFECTION EXPERTS

In 1995, Mirus began its journey with the goal of providing the best tools for gene delivery.
With over 25 years of experience and multiple breakthroughs in the field of transfection,
Mirus is a global leader and trusted brand in nucleic acid delivery.

Driven by our passion for science, we take pride in the fact that our team of chemists and
biologists push the boundaries of transfection technology to enable groundbreaking discoveries

and the development of life-changing biotherapeutics throughout the world.

We care about transfection as much as you care about your research.

GMPTRANSFECTION.COM
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VirusGEN® VIRAL VECTOR PRODUCTION PLATFORM

OVERVIEW

Background: Anatoly P, PhD, Chemist
Foreground: Nick R, PhD, Chemist
Keith P, PhD, Chemist



The Mirus Difference
VirusGEN® Biomimetic Transfection Technology

Many traditional non-viral methods for nucleic acid delivery were characterized
by single-component, synthetic formulations, and the majority of first-generation
transfection reagents relied on simple, linear polymers such as polyethyleneimine
(PEI) or liposomes that transported DNA to cells via non-specific, electrostatic
interactions.

In contrast, the technology underlying TransIT-VirusGEN® and other Mirus
reagents utilizes fully synthetic components to more closely mimic the natural
mechanisms that viruses developed over billions of years to deliver nucleic acid
cargo to cells and subsequently release them to their nuclear or cytoplasmic
destinations. These biomimetic transfection formulations rely on lipid-polymer
nanocomplexes (LNPCs) and other components that enable researchers to
achieve higher titers than what can be accomplished with PEI-derived polymers
or liposomes alone.

With a history spanning more than 25

F R 0 M R & D years of innovation in gene delivery
T 0 G M P technology, Mirus Bio is a long-standing

- leader in the field of transfection. Our
The Transfection Experts VirusGEN® product line is a breakthrough

in the generation of high-titer viral
vectors for gene and cell therapy and enables biopharmaceutical manufacturers
to produce viral vectors at scales that were not previously possible in order to
bring more doses to patients in need.

2 mirushio.com



VirusGENP® Transfection Reagents and
Enhancers for Production of AAV and Lentivirus

TransIT-VirusGEN® GMP Transfection Reagent is designed to enhance
delivery of packaging and transfer vector DNA to suspension and adherent
HEK 293 cell types in order to increase production of recombinant lentivirus
and adeno-associated virus (AAV). Key benefits of TransIT-VirusGEN® GMP
Transfection Reagent include:

=
Ll
=
(8
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=
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v Performance—Efficient DNA delivery for large-scale production of
high-titer viral vectors

v Quality—Available from research-grade to GMP

v Flexibility—Compatible with different virus production platforms and
repeat filtration

v Animal Origin Free—Fully synthetic transfection reagent formulation

With industry-leading performance in high-titer virus manufacturing,
TransIT-VirusGEN® GMP offers a simplified, cost-effective workflow, making
it the superior choice for large-scale therapeutic virus production. Titers can
be further increased with optimized enhancers included in the VirusGEN® GMP
AAV Transfection Kit and VirusGEN® GMP LV Transfection Kit.

VirusGEN® GMP AAV Transfection Kit

VirusGEN® GMP LV Transfection Kit

mirushio.com 3



TransIT-VirusGEN® Transfection Reagents

TransIT-VirusGEN® GMP
* GMP-grade reagent

TransIT-VirusGEN® SELECT

® Research-grade reagent

TransIT-VirusGEN®

® Research-grade reagent

e For clinical trials and
commercial manufacturing

e For R&D and Discovery e Additional quality testing

e For preclinical applications

VirusGEN® Complex Formation Solution and Enhancers

TransIT-VirusGEN® AAV
Complex Formation Solution &
Enhancer

e Available as a research-grade
or GMP solution

® Optimized for complex
formation with
TransIT-VirusGEN® transfection
reagents

e Enhances AAV titers when
used with Trans|T-VirusGEN®
transfection reagents

TransIT-VirusGEN® LV
Enhancer

e Available as a research-grade
or GMP solution

e Enhances lentiviral titers when
used with TransIT-VirusGEN®
transfection reagents

TransIT-VirusGEN® LV
Complex Formation Solution

e Available as a research-grade
or GMP solution

* Optimized for complex
formation with
TransIT-VirusGEN® transfection
reagents

From Research to Commercialization

TranslT-VirusGEN® Transfection Reagent provides industry-leading virus titers
for AAV and lentivirus production and is available as research-grade, SELECT
and GMP formats to support seamless transitions from discovery through clinical
trials and commercialization.

VirusGEN® AAV and LV complex formation solutions and enhancers are available
as research-grade or GMP-grade products.

4 mirushio.com



VirusGEN® VIRAL VECTOR PRODUCTION PLATFORM

PERFORMANCE

Background: Tony L, Biologist
Foreground: Myla G, Production Scientist



VirusGEN® GMP for AAV Production

Adeno-associated virus (AAV) vectors are the most rapidly growing gene therapy
delivery platform for the treatment of a vast array of human diseases. The unique
properties of AAV (non-pathogenic, non-integrating genome, low immunogenicity
and broad tropism) combined with recent advances in capsid optimization have
catalyzed rapid growth in the gene therapy field.

The VirusGEN® GMP AAV Transfection Kit was specifically developed for
high-titer, industrial scale AAV manufacturing in suspension HEK 293 cells and
includes TransIT-VirusGEN® GMP Transfection Reagent (150 ml) and VirusGEN®
GMP AAV Complex Formation Solution and Enhancer (5 x 1 L).

VirusGEN® GMP AAV Transfection Kit

Kit includes: TransIT-VirusGEN® GMP Transfection Reagent (150 ml), VirusGEN® GMP AAV Complex
Formation Solution and Enhancer (5 x 1 L)

AAV Performance

TransI T-VirusGEN® Transfection Reagent outperforms commonly used competitor
reagents when measured by functional AAV titers or AAV genome copies in
suspension 293 cells (FIGURE 1). This is also reflected in the higher GC/capsid
ratio obtained with TransIT-VirusGEN®. The amount of AAV obtained is further
increased in suspension HEK 293 cells with the use of VirusGEN® AAV Complex
Formation Solution and Enhancer, included in the VirusGEN® AAV Transfection
Kit.

The VirusGEN® AAV Transfection Kit demonstrates superior performance across
multiple suspension HEK 293 cell lines and media formulations (FIGURE 2), and
AAV titers obtained with Trans|T-VirusGEN® Transfection Reagent are significantly
higher than what can be obtained with competitor reagents in adherent HEK
293 cells (FIGURE 3). Note that VirusGEN® AAV Complex Formation Solution
and Enhancer is only recommended for suspension HEK 293 cells.

6 mirushio.com



A,
— 1.2E+08 2.5E+10
E M runctional Titer [ Genome Copies _
S 1.0E+08 a0 E
i~ 4]
g B0E07 156410 &
S 60E07 S
© 1.0E+10
5 40807 l -
S 20E:07 “ﬁ 50609 &
L
0.0E+00 e )
VirusGEN® AAV Enhancer: - + - -
Reagent-to-DNA Ratio: 151 151 11 11
Transfection Reagent: TransIT-VirusGEN® Viﬁ\?&!:@ Competitor A1 Competitor A3
i
B. L
2.5E+12 . - 20 -
Total C?pmds M GC/Capsid Ratio Z
2.0E+12 16 2 <T
E | : =
% L5E+12 1.2 e o
7 2 =)
S LO0E+12 | 08 S e
e ¥ | ) o
5.0E+11 0.4 S Ll
“ ¥ o
0.0E+00 0.0
VirusGEN® AAV Enhancer: - + - -
Reagent-to-DNA Ratio: 151 151 1:1 1:1
Transfection Reagent: TransIT-VirusGEN®  VirusGEN® Competitor A1 Competitor A3

V Kit

FIGURE 1. TransIT-VirusGEN® and the VirusGEN® AAV Transfection Kit Produce High AAV Titers. (A) Expi293F ™
cells (Thermo Fisher Scientific) grown in Expi293™ Expression Medium (Thermo Fisher Scientific) were used to
generate recombinant AAV2 via transient transfection using TransIT-VirusGEN® Transfection Reagent (1.5:1
reagent-to-DNA ratio (vol:wt), Mirus Bio LLC), VirusGEN® AAV Transfection Kit (Mirus Bio LLC), Competitor Al
(1:1) or Competitor A3 (1:1) using the manufacturer's recommended protocol. AAV2 was produced by transfecting
pAAV-hrGFP, pAAV-RC and pAAV-Helper plasmids (1:1:1 DNA ratio, 2 pg/ml-2 mg per flask, Agilent Technologies).
Cells were transfected at a cell density of 2 x 10° cells/ml, 1 Lin a 2.8 L Thomson shake flask. AAV2 was harvested
at 72 hours post-transfection using chemical lysis. (A) Functional titers were determined via transduction of HT-
1080 cells and GFP expression was measured 48 hours post-transduction using Guava® easyCyte™ 5HT Flow
Cytometer. AAV functional titers were measured from virus dilutions with less than 20% GFP positive cells. Genome
copies were determined by ddPCR using primers and a probe targeting the CMV promoter. (B) Total assembled
capsids were determined using the AAV2 Titration ELISA Kit (Progen) and the GC/capsid ratio was determined by
dividing the number of genome copies by total assembled capsids for each condition. The error bars represent the
range of duplicate flasks.
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BalanCD HEK293

FIGURE 2. TransIT-VirusGEN® and the VirusGEN® AAV Transfection Kit are Compatible with Different Cell Types
and Media Formulations. (A) Expi293F™ cells (Thermo Fisher Scientific) or (B) Viral Production cells (Thermo Fisher
Scientific) were grown or adapted to Expi293™ Expression Medium (Thermo Fisher Scientific), LV-MAX™ Production
(Thermo Fisher Scientific), FreeStyle™ F17 (Thermo Fisher Scientific) or BalanCD HEK293 (Irvine Scientific) media
prior to transfection. AAV production using TransIT-VirusGEN® Transfection reagent (2:1 reagent-to-DNA ratio
(vol:wt), Mirus Bio LLC), VirusGEN® AAV Transfection Kit (Mirus Bio LLC) was compared to Competitor A3 (1:1 reagent-
to-DNA ratio (vol:wt)) and Competitor C1 (2:1 reagent-to-DNA ratio (vol:wt)) using the manufacturer's recommended
protocol. AAV2 was produced by transfecting pAAV-hrGFP, pAAV-RC and pAAV-Helper plasmids (1:1:1 DNA ratio, 1.5
pg/ml =3 pg/well, Agilent Technologies). Cells were transfected at a cell density of 2 million cells/ml. Harvested virus
was used to transduce HT-1080 cells and GFP expression was measured 48 hours post-transduction using Guava®
easyCyte™ 5HT Flow Cytometer. AAV functional titers were measured from virus dilutions with less than 20% GFP
positive cells. The error bars represent the range of duplicate wells.
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FIGURE 3. TransIT-VirusGEN® Outperforms PEl-based Reagents for AAV Production in Adherent 293 Cells.
AAV2 was produced using adherent 293-AAV cells (Agilent Technologies) grown in DMEM + 10% FBS and
transfected using pAAV-hrGFP, pAAV-RC and pAAV-Helper plasmids (1:1:1 DNA ratio, 1.5 pg/ml plasmid DNA,
3 pg/well, Agilent Technologies) using TransIT-VirusGEN® Transfection Reagent (2:1, vol:wt, Mirus Bio LLC),
Competitor A3 (2:1) or Competitor C1 (2:1) or in 6-well plates. Harvested virus was used to transduce HT-1080 cells
and GFP expression was measured 48 hours post-transduction using a Guava® easyCyte™ 5HT Flow Cytometer.
Functional AAV titers were measured from virus dilutions with less than 20% GFP positive cells. The error bars
represent the standard deviation of triplicate wells.
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VirusGEN® GMP for Lentivirus Production

Lentiviral (LV) vectors provide a highly efficient means for modifying mammalian
cells and have been extensively utilized for clinical gene and cell therapy
applications. In particular, the success of chimeric antigen receptor (CAR)
T-cell therapy has been made possible through lentiviral gene transfer.

The VirusGEN® GMP LV Transfection Kit was specifically developed for high-
titer, industrial-scale LV manufacturing in suspension or adherent HEK 293
cells and includes TransIT-VirusGEN® GMP Transfection Reagent (150 ml),
VirusGEN® GMP LV Complex Formation Solution (5 x 1 L) and VirusGEN® GMP
LV Enhancer (5 x 1 L).

The VirusGEN® GMP LV Transfection Kit

Kit includes: TransIT-VirusGEN® SELECT Transfection Reagent (150 ml), VirusGEN® GMP LV Complex Formation
Solution (5 x 1 L), VirusGEN® GMP LV Enhancer (5 x 1 L)

LV Performance

TransI T-VirusGEN® Transfection Reagent outperforms commonly used competitor
reagents when measured by functional LV titers obtained from suspension
HEK 293 cells (FIGURE 4). Lentivirus titers are further increased with the use
of VirusGEN® LV Complex Formation Solution and VirusGEN® LV Enhancer,
included in the VirusGEN® LV Transfection Kit (red bar).

The VirusGEN® LV Transfection Kit demonstrates high and consistent performance
across multiple suspension HEK 293 cell lines and media formulations (FIGURE
5) and is compatible with a variety of commercially available packaging and
transfer plasmid systems (FIGURE 6). The VirusGEN® LV Transfection Kit also
achieves high functional LV titers in adherent HEK 293 cells, and the amount
of total DNA can be titrated for optimal results, depending on experimental
conditions (FIGURE 7).

10 mirushio.com
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FIGURE 4. TransIT-VirusGEN® Transfection Reagent and VirusGEN® LV Enhancer Outperform PEI-
based Transfection Reagents. Viral Production cells (Thermo Fisher Scientific) were grown in LV-MAX™
Production Medium (Thermo Fisher Scientific) and seeded at 4 x 108 cells/ml prior to transfection (25 ml/125 ml
shake flask). Lentivirus was produced using the TransIT-VirusGEN® Transfection Reagent +/- VirusGEN® LV Enhancer
(Mirus Bio, 3:1 reagent-to-DNA ratio (wt:vol)), Competitor A3 (2:1 reagent-to-DNA ratio (wt:vol)) or Competitor C1
(4:1 reagent-to-DNA ratio (wt:vol)) using the manufacturer's recommended protocol. Lentivirus was produced by
transfecting 3 generation vectors pALD-LentiEGFP-A transfer vector and pALD-VSV-G-A, pALD-Rev-A, pALD-
GagPol-A packaging vectors at a 3:0.5:0.5:2 DNA ratio (Aldevron, 25 pg/flask (1 pg/ml final concentration)).
The VirusGEN® LV Enhancer was added 21 hours post-transfection. (A) Functional titers from virus containing
supernatant was measured following transduction of 293T/17 cells and GFP expression was measured at 72 hours
post-transduction using Guava® easyCyte™ 5HT Flow Cytometer. Lentivirus functional titers were measured from
virus dilutions with less than 20% GFP positive cells. (B) p24 cCapsid protein was measured from virus containing
supernatants using a HIV-1 p24 Antigen ELISA kit according to the manufacturer's protocol (Zeptometrix). The error
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VirusGEN® LV Enhancer: - N - * * +
CellLine:  293VP Expi2g3 203-F 293P Expi293 203F

Growth Medium: ~ LV-MAX™ Expi293™  FreeStyle™F17  LV-MAX™ Expi203™  FreeStyle™F17

Transfection Reagent: TransITVirusGEN® VirusGEN® LV Kit

FIGURE 5. TransIT-VirusGEN® Transfection Reagent and VirusGEN® LV Enhancer Allow for Cell Line
and Media Formulation Flexibility. Viral Production cells (293-VP) grown in LV-MAX™ Production Medium
(Thermo Fisher Scientific), Expi293™ cells grown in Expi293™ Expression Medium (Thermo Fisher Scientific) or
FreeStyle™ 293-F cells grown in FreeStyle™ F17 (Thermo Fisher Scientific) were seeded at 4 x 106 cells/ml prior
to transfection (2 ml/non-treated 6-well plate). Lentivirus was produced using the TransIT-VirusGEN® Transfection
Reagent + VirusGEN® LV Enhancer (Mirus Bio, 3:1 reagent-to-DNA ratio (wt:vol)) according to the recommended
protocol. Lentivirus was produced by transfecting 3rd generation vectors pALD-LentiEGFP-A transfer vector and
pALD-VSV-G-A, pALD-Rev-A, pALD-GagPol-A packaging vectors at a 3:0.5:0.5:2 DNA ratio (Aldevron, 25 pg/flask
(1 pg/ml final concentration)). The VirusGEN® LV Enhancer was added 18 hours post-transfection. Functional titers
from virus containing supernatant was measured following transduction of 293T/17 cells and GFP expression was
measured at 72 hours post-transduction using Guava® easyCyte™ 5HT Flow Cytometer. Lentivirus functional titers
were measured from virus dilutions with less than 20% GFP positive cells. The error bars represent the standard

deviation of triplicate wells.

L
O
=
T
=
o=
o
L
[a=
L
o

mirushio.com

"



—  12E09 ‘12608

[ £

= =

2 1.0E:09 A 2  L0E08 |

el =

2 2

= 8.0E+08 = 8.0E+07

w (%]

2 2

= 6.0E+08 = 6.0E+07

E=} =]

s 3

= 4.0E+08 - 4.0E+07

] =

S S

5 2.0E+08 T 5 2.0E+07 _

o =

= =
b= 0.0E+00 b 0.0E+00 =

VirusGEN® LV Enhancer: - + - - VirusGEN® LV Enhancer: - + - -
Transfection Reagent: ~ TransIT-  VirusGEN® Competitor Competitor Transfection Reagent: ~ TransIT-  VirusGEN® Competitor Competitor
VirusGEN® LV Kit A3 c1 VirusGEN® LV Kit A3
Packaging Plasmid: PALD LV Packaging Plasmids Packaging Plasmid: ViraSafe™ Lentiviral Packaging Plasmids
Transfer Plasmid: PALD-LentiEGFP-A Transfer Plasmid: pLKO.1-puro-CMV-TurboGFP™

FIGURE 6. Lentivirus Commercially Available Vector Competitor Comparison. Lentivirus production using TransIT-
VirusGEN® Transfection Reagent + the VirusGEN® LV Enhancer was compared to Competitor A3 (2:1 reagent-to-DNA
ratio) and Competitor C1 (4:1 reagent-to-DNA ratio) using the manufacturer's recommended protocol. Lentivirus
was produced by transfecting Expi293™ cells grown in Expi293™ Expression Medium (Thermo Fisher Scientific) at
4 % 106 cells/ml with two different LV vector mixtures (1 ug/ml, 2 pg/well) including: (A) 3rd generation vectors pALD-
LentiEGFP-A transfer vector and pALD-VSV-G-A, pALD-Rev-A, pALD-GagPol-A packaging vectors (3:0.5:0.5:2 DNA
ratio, Aldevron) or (B) 3rd generation vectors pLKO.1-puro-CMV-TurboGFP™ transfer vector (Sigma) and ViraSafe™
Pantropic Packaging mix (pRSV-Rev, pCMV-VSV-G, pCgpV, CellBio Labs) at a 3:0.5:0.5:2 DNA ratio. The VirusGEN®
LV Enhancer was added at 18 hours post-transfection. Virus containing supernatant was used to transduce 293T/17
cellsand GFP expression was measured at 72 hours post-transduction using Guava® easyCyte™ 5HT Flow Cytometer.
Lentivirus functional titers were measured from virus dilutions with less than 20% GFP positive cells. The error bars
represent the range of duplicate wells.
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FIGURE 7. Adherent Lentivirus Production With Commercially Available Vector at Different Reagent-to-DNA Ratios.
Lentivirus production using TransIT-VirusGEN® Transfection Reagent = the VirusGEN® LV Enhancer using the
recommended protocol. Lentivirus was produced by transfecting adherent 293T/17 cells grown in serum containing
medium with two different LV vector mixtures (1 pg/ml, 0.5 pg/well of 24-well plate) including: (A) 3rd generation
vectors pALD-LentiEGFP-A transfer vector and pALD-VSV-G-A, pALD-Rev-A, pALD-GagPol-A packaging vectors
(3:0.5:0.5:2 DNA ratio, Aldevron) or (B) 3rd generation vectors pLKO.1-puro-CMV-TurboGFP™ transfer vector
(Sigma) and ViraSafe™ Pantropic Packaging mix (pRSV-Rev, pCMV-VSV-G, pCgpV, CellBio Labs) at a 3:0.5:0.5:2
DNA ratio. The VirusGEN® LV Enhancer was added at 20 hours post-transfection. Virus containing supernatant
was used to transduce 293T/17 cells and GFP expression was measured at 72 hours post post-transduction using
Guava® easyCyte™ 5HT Flow Cytometer. Lentivirus functional titers were measured from virus dilutions with less
than 20% GFP positive cells. The error bars represent the standard deviation of triplicate wells.
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VirusGEN® VIRAL VECTOR PRODUCTION PLATFORM

QUALITY

Susan E, Quality Supervisor



Peace of Mind: Mirus GMP Transfection

With the increasing regulatory obligations facing AAV and LV manufacturers,
there is a need to utilize more stringent quality processes at earlier stages in the
development of gene and cell therapies.

Our commitment to quality is integral to our brand and your success. With our
VirusGEN® GMP family of products for recombinant AAV and lentivirus production,
Mirus is dedicated to ensuring that customers can rely on Mirus for transfection
reagents of exceptional quality from early stages of research and development
through clinical trials and commercial manufacturing.

16 mirushio.com



TransIT-VirusGEN® GMP:
Highest Quality Grade TransIT-VirusGEN® Available

GMP Chemical Synthesis of GMP Enhancer and Complex Formation Solution
Novel Transfection Reagent Per ICH Q7 Aseptic Fill & Finish
GMP Manufacture of USP Grade Critical Raw Materials
Proprietary Active Ingredient 1
GMP Manufacture of GMP Manufacturing Process with
Proprietary Active Ingredient 2 Sterile Filtration

GMP Bulk Reagent Formulation,
Aseptic Fill & Finish

VirusGEN® GMP LV Complex Formation Solution

TransIT-VirusGEN® GMP
VirusGEN® GMP LV Enhancer

VirusGEN® GMP AAV
Complex Formation Solution and Enhancer

Transfection Reagent

VirusGEN® GMP products are manufactured in compliance with 21 CFR 820
and are held to the highest standards of traceability. All products are produced

according to a GMP manufacturing process and tested in accordance with
documented procedures.

Available Analytical Assays
TransIT-VirusGEN® Transfection Reagents

v Residual Reagent Assay

v ldentity Assay

VirusGEN® AAV Complex Formation Solution and Enhancer
v Residual Reagent Assay
v Identity Assay

VirusGEN® LV Enhancer

v ldentity Assay

mirushio.com 17



Quality Control Documentation
Below is an example of the Certificate of Analysis for TransIT-VirusGEN®

GMP Transfection Reagent that includes testing for: appearance, endotoxin,
identity, mycoplasma and sterility.

CERTIFICATE OF ANALYSIS

Product Name: TransIT-VirusGEN® GMP Transfection Reagent, 150 mL
Product Number: MIR 6845-GMP

Lot Number: XXXX

Date of Manufacture: ~ DD/MMM/YYYY

Retest Date: DD/MMM/YYYY

Storage Condition: -10to-30 °C

Certificate Issue Date: DD/MMM/YYYY

Quality Control Testing and Results:

Test Method Specification Result Pass/Fail
Appearance Clear, Colorless Solution,

Free of Particulates
Endotoxin; USP <85> <1 EU/mL

Identity (NMR) — Proprietary Conforms
Active Ingredient 1
Identity (NMR) — Proprietary Conforms
Active Ingredient 2

Identity — Water by GC Detected

Identity — Ethanol by GC Detected
Mycoplasma; USP <63> None Detected
Sterility; USP <71> No Growth Observed

The product was GMP manufactured in compliance with 21 CFR 820. This certificate confirms that the product
meets the specifications above. The product was tested in accordance with documented procedures and approved
as a result of meeting the required specification.

Amanda Rice, Quality Manager

This product is sold to the Buyer with a limited license to use this product for research use and further manufacturing, not for administration into humans. This product, or
parts from this product, may not be re-packaged or re-sold without written permission from Mirus Bio LLC.

TransIT-VirusGEN® is a registered trademark of Mirus Bio LLC.

Mirus Bio LLC | 5602 Research Park Blvd, Ste 210 | Madison, WI 53719 USA | 608.441.2852 | FAX 608.441.2849 | www.mirusbio.com

18 mirushio.com



Co0 and Animal Origin Free Documentation

Below is an example of the Certificate of Origin and BSE/TSE Statement for
Transl T-VirusGEN® GMP Transfection Reagent documenting that it is chemically
synthesized and is not manufactured with any animal-derived components.

CERTIFICATE OF ORIGIN & BSE/TSE STATEMENT

Product Name: TransIT-VirusGEN® GMP Transfection Reagent, 150 mL
Product Number: MIR 6845-GMP

Lot Number: XXXX

Animal Derived Components: None

Type of Manufacture: Chemical Synthesis

Country of Manufacture: USA

Certificate Issue Date: DD/MMM/YYYY

Quality Control Testing and Results:

This product is manufactured via chemical synthesis in the USA entirely from material of non-animal origin. The
manufacture, packaging, storage, and transportation of these materials do not involve the use of material of animal
origin. This information is to be used for the purpose of determining animal origin only and not to be confused
with “country of origin” for import/export purposes.

This product has minimal risk of contamination with Bovine Spongiform Encephalopathy (BSE) or Transmissible
Bovine Encephalopathy (TSE). Mirus Bio LLC does not have plans to change the production of this material in
any way that would increase the risk of BSE/TSE contamination.

Amanda Rice, Quality Manager

This product is sold to the Buyer with a limited license to use this product for research use and further manufacturing; not for administration into humans.
This product, or parts from this product, may not be re-packaged or re-sold without written permission from Mirus Bio LLC.

TransIT-VirusGEN® is a registered trademark of Mirus Bio LLC.

Mirus Bio LLC | 5602 Research Park Blvd, Ste 210 | Madison, W1 53719 USA | 608.441.2852 | FAX 608.441.2849 | www.mirusbio.com
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Compare TranslIT-VirusGEN® Reagents

Therapeutic Research & Preclinical & Early
Development Pipeline Development Phase Clinical Trial

Late Phase Clinical
Trial & Commercial
Manufacturing

TransIT-VirusGEN®
Reagents
Trans|T-VirusGEN" Trans1T-VirusGEN® SELECT Trans|T-VirusGEN® GMP
C - Identical TransIT-VirusGEN' Reagent Formulation
omposition (ready to use, chemically defined, animal origin free in 77.5% ethanol)
Qﬁ‘sl ZI;laii:.aVblE:hancer Available Coming Soon Available
Quality R&D Preclinical GMP

Quality Control

Functional AAV titer assay

 Functional AAV titer assay
© Formulation identity
® Appearance
o Sterility: per USP <71>
 Bacterial endotoxin:

per USP <85>

© Mycoplasma: per USP <63>

o Validated formulation
identity assay

© Appearance

o Sterility: per USP <71>

 Bacterial endotoxin:
per USP <85>

© Mycoplasma: per USP <63>

© 30 ml bottle

0.3ml; 0.75ml; 1.5 ml;

5 and 10 pack, 1.5 ml vials 150 mibottle

nfiguration
Configuratio 150 ml hottle

Research grade
manufacturing with
aseptic filtration

Research grade
manufacturing with
aseptic filtration

GMP validated manufacturing

Manufacturing process with sterile filtration

Raw Materials Research grade ?a’\‘flvi'lgartidriealcsmlcal
B . o Certificate of Analysis
Available * Certificate of Analysis : gz:f:i::z 2: g:al,}:w © Certificate of Origin
. if igi :
Documentation « Certificate of Origin ntludes TSE /Bng gltg'tid;:;]ISE/BSE
Statement

© DMF Available in 2022 with

Quality Agreement

Available
Analytical Assays

o Validated identity assay
 Residual reagent assay

20 mirushio.com



Compare VirusGEN® R&D Complex Formation
Solution and Enhancers

Preclinical through Clinical Trials
and Commercialization

Therapeutic
Development Pipeline

Research & Development

VirusGEN’ Enhancers

VirusGEN® Research Grade VirusGEN® GMP
Complex Formation Solution and Enhancers Complex Formation Solution and Enhancers
® VirusGEN® AAV Complex o VirusGEN® GMP AAV Complex Formation
Formation Solution and Enhancer Solution and Enhancer
© VirusGEN® LV Complex Formation Solution  VirusGEN® GMP LV Complex Formation Solution
o VirusGEN® LV Enhancer  VirusGEN® GMP LV Enhancer
Composition H Proprietary aqueous solutions
e |dentity o |dentity
© Appearance ® Appearance
o Sterility: per USP <71> o Sterility: per USP <71>
Quality Control o Bacterial endotoxin: per USP <85> o Bacterial endotoxin: per USP <85>
© Osmolality © Osmolality
e pH °pH

© Mycoplasma: per USP <63>

‘ Configuration H 100 ml H 1L ‘
Manufacturing Research grade with sterile filtration GMP manufacturing process with sterile filtration
‘ Raw Materials ‘ ‘ USP-Grade Critical Raw Materials ‘
o Certificate of Analysis
Available Certificate of Analysis with Material * Certificate of Origin

Includes: TSE/BSE Statement

© DMF Available in 2022 with
Quality Agreement

Documentation Origin and TSE/BSE Statement

 Residual Reagent Assay Available for

Avallal?le VirusGEN® AAV Enhancer
Analytical Assays o Identity Assay
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VirusGEN® VIRAL VECTOR PRODUCTION PLATFORM

WORKFLOW SAVINGS

Background: Austin S, Associate Scientist Il
Foreground: Laura J, PhD, Vice President, Scientific Operations



Produce More Doses Per Batch

Gene and cell therapy manufacturers are facing increasing demands in
two critical areas:

1. Identifying a cost-effective means to produce lentivirus and AAV vectors
in sufficient quantities to address the rapidly expanding gene and cell
therapy market.

2. Minimizing safety and regulatory risks by using GMP raw materials in

upstream manufacturing processes.

VirusGEN® PEI Reagents

AAV2 Yield

Labor

Facility &
Consumables

Workflow Cost

vivlvlvly

FUNCTIONAL TITER: 7.8E+07 TU/ml
GENOME COPIES: 1.6E+10 Copies/ml

1 Operator Efficiency Gains
¥ Decreased Direct Labor Cost

 §

& Lower Plasmid DNA Use

§ Lower Media and Consumable Use
§ Fewer Manufacturing Batches

& Enables Process Scale-down

$

¥ Lower Overall Workflow Cost
1 Efficient Use of Time and Materials
1 Higher Profitability

&

FUNCTIONAL TITER: 7.0E+06 TU/ml
GENOME COPIES: 1.1E+09 Copies/ml

1 More Up and Downstream Hands-on Time

t More Rounds of Harvest and Purification
1 Consumes Additional QA/QC Resources

111

1 Higher Plasmid DNA Use

1 Higher Media and Consumable Use

T Additional Biomanufacturing Equipment
1 Increased Facility Size Requirements

$$%%

t Wasted Time, Material and Effort
t Increased Overhead Cost
¥ Decreased Project Bandwidth and Revenue

HIGHER YIELDS + LESS LABOR + FEWER MATERIALS = LOWER COST

TransIT-VirusGEN® GMP offers a solution to both of these challenges by providing
industry-leading virus titers and compliance with GMP viral vector manufacturing.
Higher titers directly translate into cost-savings opportunities by either scaling
down biomanufacturing or producing more therapeutic doses per batch.

24 mirushio.com



R ns Product Information

Research-Grade Reagents & Kits

MIR 6703 0.3ml
(= TransIT-VirusGEN® MIRG704 0.75 mi
- Transfection Reagent MIR 6700 1.5ml
MIR 6705 5x1.5ml
MIR 6706 10x1.5ml
H ® Kit includes: Trans|T-VirusGEN® Transfection
VITUSGEN_ AAY MIR 6750 Reagent (2 x 1.5 ml), VirusGEN® AAV Complex
1 Transfection Kit Formation Solution and Enhancer (100 ml)
VirusGEN® LV Kitincludes: TransIT-V?rusGEN@’Transfection
Irus MIR 6760 Reagent (2 x 1.5 ml), VirusGEN® LV Complex

Transfection Kit

Formation Solution (100 ml), VirusGEN LV
Enhancer (100 ml)

SELECT-Grade Reagents & Kits

Trans IT-VirusGEN® MIR 6730 S0 ml
SELECT Transfection
Reagent MIR6735 150 m
Kit includes: Trans|T-VirusGEN® SELECT
) MIR6770 Transfection Reagent (30 mi), VirusGEN® SELECT
Trans IT-VirusGEN® :\lAl\_l)CompIex Formation Solution and Enhancer
- SELECT AAV Transfection
—— Kit Kit includes: Trans|T-VirusGEN® SELECT
3 =g — MIR6775 Transfection Reagent (150 ml), VirusGEN® SELECT
AAV Complex Formation Solution and Enhancer
(1L
Kitincludes:
Trans|T-VirusGEN® SELECT Transfection Reagent
MIR 6780 (30 ml), VirusGEN® SELECT LV Complex Formation
Trans IT-VirusGEN® Solution (1 L), VirusGEN® SELECT LV Enhancer
. . (1L)
SELECT LV Transfection it
. itincludes:
Kit TransIT-VirusGEN® SELECT Transfection Reagent
o MIR 6785 (150 ml), VirusGEN® SELECT LV Complex

Formation Solution (1 L), VirusGEN® SELECT LV
Enhancer (11)

GMP-Grade Reagents & Kits

Trans IT-VirusGEN® GMP

. MIR 6845-GMP 150 ml
Transfection Reagent
) Kit includes: Trans|T-VirusGEN® GMP
VirusGEN® GMP AAV MIR 6815-GMP Transfection Reagent (150 ml), VirusGEN® GMP
. Transfection Kit - AAV Complex Formation Solution, VirusGEN® GMP
AL 2 AAV Enhancer (5 x 1 1)
VirusGEN® GMP LV Kit includes: Trans|T-VirusGEN® GMP
irus i i ©
MIR 6825-GMP Transfection Reagent (150 ml), VirusGEN® GMP LV

Transfection Kit

Complex Formation Solution (5 x 1 L), VirusGEN®
GMP LV Enhancer (5 x 1 L)

APR2022
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Will H, Production Scientist



Terms and Conditions

1. Governing Provisions: All Mirus Bio LLC products
are sold and shipped subject to these Terms and
Conditions, unless modified by a quotation issued
by Mirus Bio LLC or an agreement signed by both
Mirus Bio LLC and the customer. These Terms and
Conditions supersede any other written document
or oral discussion including terms or conditions
appearing on a purchase order issued by the customer.

2. Product Safety: Mirus Bio LLC manufactures
products for research use by qualified individuals.
These products may contain chemicals that may be
harmful if misused. Customers are responsible for
reviewing and following the instructions included in
the product protocols and SDS that accompany the
product. Please contact techsupport@mirusbio.com
with any questions regarding the safe use of Mirus
Bio LLC products. We recommend our products be used
in accordance with the NIH guidelines developed for
genetic research.

3. Use and Regulatory Restrictions: Certain products
produced by Mirus Bio LLC may be labeled for
“Further manufacturing, not for administration into
humans” and are not intended for diagnostic use or
direct administration into humans or animals. The
product(s) are not submitted for regulatory review by
any governmental body or other organization. Mirus
Bio does not validate the product(s) for clinical or
diagnostic use, for safety and effectiveness, or for
any other specific use or application. The end user
is solely responsible for ensuring that use of the
product(s) complies with applicable laws, regulations
and governmental policies, and that the product(s) are
used by technically-qualified individuals. The end user
must obtain all necessary approvals and permissions
needed. It is solely the end user's responsibility to make
sure the product(s) are suitable for their particular
use. Products may not be re-packaged or re-sold
without written permission from Mirus Bio LLC. The
buyer agrees not to infringe upon Mirus patents or to
attempt to reverse engineer, reconstruct, synthesize or
otherwise modify Mirus Bio products.

4. Warranties: Mirus Bio LLC products are warranted
to meet or exceed the stated specifications for the
usable life of the product defined on the Certificate
of Analysis. This warranty is void if the customer has
altered or misused the product or failed to store the
product as recommended. The warranty does not
include defects or failures associated with materials
supplied to Mirus Bio LLC by the customer. Mirus Bio
LLC disclaims any and all responsibility for any injury
or damage which may be caused by the failure of the
buyer or any other person to use these products in
accordance with the conditions outlined herein. Mirus
Bio's sole obligation and the customer's sole remedy
are limited to free replacement of products that fail
to meet our minimum performance specifications.
THIS WARRANTY IS EXCLUSIVE. MIRUS BIO LLC

SPECIFICALLY DISCLAIMS ANY OTHER WARRANTIES OF
ANY KIND OR NATURE, DIRECT OR INDIRECT, EXPRESS
OR IMPLIED, INCLUDING, WITHOUT LIMITATION, THE
SUITABILITY, FITNESS OR MERCHANTABILITY FOR
ANY PURPOSE. MIRUS BIO WILL NOT BE LIABLE
FOR ANY CLAIMS OR DAMAGES UNDER ANY
LEGAL THEORY INCLUDING, BUT NOT LIMITED TO
CONTRACT, NEGLIGENCE, STRICT LIABILITY OR TORT
IN CONNECTION WITH THE FAILURE OF MIRUS BIO
LLC PRODUCTS TO PERFORM IN ACCORDANCE WITH
THE STATED SPECIFICATIONS. Mirus Bio LLC is not
liable for any loss, damages or penalties resulting
from delays in manufacturing or delivery of products
or services. This warranty applies to all products
and services offered by Mirus Bio LLC including
catalog products, bulk products, custom products
and custom services. Unless otherwise agreed, all
technical assistance and information is provided free
of charge and we make no warranty regarding the
accuracy or utility of such information or assistance.

5. Patents: Mirus Bio's products and processes are
covered by one or more patents and are subject to
other trade secret and proprietary rights. No transfer
or grant of rights under any patent or patents is
made or is to be implied by any provision under these
Terms and Conditions other than a limited license
to use the products as designated. You agree not to
infringe upon such rights or to attempt to reverse
engineer, reconstruct, synthesize or otherwise
modify Mirus Bio products. Certain applications of
Mirus Bio products may require licenses from other
parties. Determining the existence and scope of such
third party intellectual property is the responsibility
of the customer. Purchase of the product provides
the customer with a limited non-transferable license
under any Mirus Bio patents or patent applications
to use the product for internal research unless there
is a written limitation to this license in the product
literature. The customer is responsible for carefully
reviewing the product literature and respecting any
limitations to this license.

6. Customer agrees to indemnify and hold Mirus Bio
LLC harmless from and against any and all claims,
losses, damages, costs and expenses (including
reasonable attorneys’ fees and amounts paid in
settlement in good faith) which may be suffered
or incurred by Mirus Bio LLC (including, without
limitation, as a result of any claim or action by a
third party) arising in any manner from Customer's
use of any Products sold from this Web site or otherwise
arising out of any act or omission of Customer, its
employees, agents or representatives, or by reason
of breach of or failure to perform any of Customers
obligations hereunder.

7. Orders, Shipment and Delivery: Orders typically
ship from our facility in 1-2 business days. Orders
placed on Friday or prior to a holiday will ship on

the following week. Orders for regularly stocked
items may only be cancelled prior to shipment of
the order. Shipping charges are prepaid and added to
the customer's invoice. Orders are shipped by Federal
Express. Unless agreed upon in writing, all shipments
are Ex Works (EXW), the Mirus facility in Madison,
WI, U.S.A., Incoterms 2020 or such other place as
may be designated by Mirus. Costs for transportation
and risk of loss transfer to the buyer upon delivery
to the carrier. The customer is responsible for any
tariffs, duties or taxes associated with international
shipments.

8. Copyright and Trademarks: All content contained
in printed materials or on the Mirus Bio LLC website
is the copyright of Mirus Bio LLC unless specifically
identified otherwise. Trademarks referenced
herein are either registered trademarks of Mirus
Bio LLC or third party trademarks, which are the
property of their respective owners. All rights are
reserved. Please contact license@mirushio.com to
request permission to use copyrighted material or
trademarks of Mirus Bio LLC.

9. Payment Terms: All sales are net 30 days of invoice
in U.S. dollars unless other terms are agreed to in
writing by Mirus Bio LLC. Prices are subject to change
without notice. Mirus Bio LLC accepts the following
credit cards: VISA, MasterCard, American Express and
Discover. Mail payments to:

Mirus Bio LLC

5602 Research Park Blvd, Ste 210
Madison, WI 53719 USA
Attention: Accounts Payable

Fax: 608.441.2849

10. Returns: Mirus Bio LLC must authorize all product
returns. Customers wishing to return a product should
contact us at techsupport@mirushbio.com. Product
that we confirm damaged, incomplete or do not meet
our minimum written specifications will be replaced
per our warranty (see above). The customer must bear
the cost of shipping the product back to Mirus Bio LLC
under the conditions specified by Mirus Bio LLC. All
such returns may be subject to a 25% restocking fee.

11. These Terms and Conditions constitute the
entire agreement between Mirus Bio LLC and
Customer with respect to Customer use of the Web
site and Customer purchase of products hereunder,
except as the foregoing (i) may be amended from
time to time by Mirus Bio LLC, or (ii) as related to
Customer purchase of products, may be superseded
by any express conflicting terms or supplemented by
any express additional terms in a separate written
contract signed by authorized representatives of
Mirus Bio LLC and Customer.
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