Inspired by nature
combined with cutting-edge technology

Analytical solutions for the development of superior viral vector-based drugs
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The development of viral vector vaccines and therapeutics
means overcaming many challenges.

Using intuitive, innovative and informative analytical solutions
to characterize viral carriers and

achieve safe and effective drugs

lets you stay focused.

Waork with an evaolving partner to realize the full potential
of using viral vectars based on adenoviruses [AVs], adeno-
associated viruses [AAVs], lentiviruses (LVs] and virus-like
particles as delivery vehicles for nucleic acid-hased gene
therapies and vaccines.

2 | SCIEX | Analytical solutions for viral vectors



https://sciex.com/applications/pharma-and-biopharma/cell-and-gene-therapy-analysis/viral-vectors-vaccine-and-therapeutics

Gain insights into critical quality attributes [CQAS] of viral vectors

Plasmid DNA topology

Plasmid DNA (pDNA] pravides encading
for the virus and desired transgene

and is used for generating packaging
cells. Functional pDNA needs to be
supercoiled, and its quality is important
to optimize viral vector titers.

Viral proteins

Non-enveloped viruses have a protein capsid that interacts

with the host cells. Protein integrity and purity, the protein
sequence and post-translational modifications [PTMs] are
important aspects that can impact vector potency.

Residual host cell nucleic acids

Residual host cell DNA and RNA are process-related
impurities that can negatively impact vector potency
and immunoegenicity. Determining their size in relation to
their guantity is crucial to product safety and efficacy.

Viral genome

Different viral vectors have various types of genomes.
Vector potency, immunaogenicity and transduction
efficiency are impacted by the integrity and purity of
the viral genome, which must be characterized.

Host cell proteins

[he safety and efficacy of viral vector products can

be impacted by proteins derived from packaging cells.
The diverse landscape of packaging cell lines and the
need to combat future pandemics with unprecedented
response times require highly adaptable solutions far
confidently identifying process-related impurities in
viral vector products.

Full-and-empty ratio

Only viral vectars with intact genomes (full] can be
effective delivery vehicles. Understanding the amount
of full particles is crucial for product quality.
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Proteome profiling

Editing a specific gene and its expression
with a viral vectar can have various
effects on the entire proteome, which
need to be understoad.
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Gene therapy applications and vector-based vaccines need
high-quality intermediate products, such as plasmid DNA
(pDNA], in large quantities. Modern approaches for viral vector
production use triple transfection of plasmids into packaging
cell lines. Scale up of pDNA can result in challenges related to
the homogeneity of supercoiled plasmids, which are needed for
successful viral production.

Rely on the baseline resolution of different topological
variants when working with pONA using the PA 800 Plus
system and the dsDNA 1000 kit

Achieve the highest sensitivity for early-stage development
samples with laser-induced fluorescence (LIF] detection

Confidently transfer assays to QC with the highest precision
and robustness using the
PA 800 Plus system

Streamline data management through compatibility with
the Empower Chromatography Data System (CDS] from
Waters
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Differentiate different topological plasmid variants
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With AAVs, 3 viral proteins [VPs) build the capsid. In the case Obtain more information more easily with deconvolution heat maps
of non-enveloped viruses, the capsid is directly interacting

with the host cells. Hence, integrity and post-translational Intensity
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modification [PTM] praofiles of VPs are impartant quality criteria
that can affect viral uptake. Chromatographic separation of VPs
can be difficult to achieve, however, due to their similar physical
properties. In addition, low- abundance protein impurities can
be missed.

104

103

Set new frontiers for intact protein and impurity
characterization with 3D visualization options for

deconvoluted data in Biologics Explorer software
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Ensure the integrity of your capsid proteins with excellent (Da].

accurate mass data obtained with the X500B QTOF system
or the ZenoTOF 7600 system

, , , S Access accurate quantitation of 3D deconvoluted data
Obtain relevant information on identities and more
accurate guantities for PTMs based on time-resolved [3D] v —
deconvolution in Biologics Explorer software EUL 2 3
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Get started on high-quality data acquisition quickly and
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Trust in your protein sequences with high MS/MS coverage

vP1

Confirmation of the sequence and identification of low-
abundance PTMs require a deeper look into the viral proteins. A
peptide-mapping approach can provide information on product
quality attributes [PQAs] and critical quality attributes [CQAS].
Low sample amounts, however, are a challenge for analytical
assays. Additional challenges include the identification of
deamidation-derived isomers and fragile PTMs that can affect
the charge heterogeneity and, as a result, viral uptake.
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Identify PTMs and their locations—including glycosylations,
sulfations and phosphorylations—with the accurate mass
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The integrity and purity of the viral genome are CQAs that
impact vector potency, immunogenicity and transduction
efficiency, and for this reason they must be characterized.
However, the limited sizing capabilities of some analytical
methods, such as PCR-based methads, can pose challenges
for assessing the entire viral genome, especially for assessing
viruses with larger genetic cargo, such as lentiviruses or
Coxsackie viruses. Furthermaore, distinguishing between
product-related impurities, such as degraded genomes and
intact genomes, and ensuring their accurate guantitation can
be challenging.

Reach new milestones to confidently determine genome
integrity, genome titer and impurities using the high
separation power of the BioPhase 8800 system and the PA
800 Plus system

Run your high-guality analyses smoothly and reproducibly
with a kit-based turnkey solution using the RNA 9000
Purity & Integrity kit

Simplify viral vector genome analysis by avoiding lengthy
assay adjustments with a workflow suitable across
serotypes and viral vectars

Cover your data management needs through compatibility
with the Empower
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Assess genome integrity and nucleic acid impurities
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Viral vector characterization for vaccine and therapeutic drug Understand the protein changes of complex lentiviral vectors
development includes assessing the viral proteins. While

MS-based solutions can provide molecular weight, sequence
confirmation and insights into PTMs, other methodologies are
needed to obtain relevant information on purity and to facilitate
the transfer into regulated environments. High resolving power,
throughput capabilities and reproducibility are important factors
for these assays.

Determine protein-based titer with confidence and

understand protein profiles and impurities using the high
separation power for viral proteins provided by the BioPhase g 10 12 14 6 18 20 2 24 26 28
8800 system and PA 800 Plus system

Relative florescence units [RFU]

Time (min]

Reclaim your time with faster method development and

the ability to run larger sample batches with the 8-capillary Rely on a platform solution suitable for different serotypes
BioPhase 8800 system
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In addition to characterizing the genome and viral proteins,
assessing the ratio of capsids with an intact genome

(full capsids] vs. partial ar empty capsids is necessary

for comprehensive viral vector characterization. A variety
of methods exist to determine this CQA, but the assays
can have limitations. For example, some assays are
cumbersome, must be adjusted for each serotype or
require high levels of expertise, and some provide limited
understanding of partially filled capsids.

Take back your time by assessing multiple CQAs
with high-guality data on a single platform using the
BioPhase 8800 system or the PA 800 Plus system

Determine genome integrity, capsid proteins and
full-and-empty ratios, including partial capsids with
serotype-independent workflows

Simplify vector analysis with kit-based solutions using
the RNA 9000 Purity & Integrity kit and the CE-SDS
Protein Analysis kit

Cover your compliance needs through compatibility with
the Empower COS
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Assess genome integrity and nucleic acid impurities
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Host cell DNA, which is a process-related impurity, can be Adapt size ranges and resolving power to your needs
present in cell culture-derived vaccines and therapeutic
products. Due to shearing during production, varying sizes of
residual DNA might be present in a product. Since DNA with >200
base pairs [bp] could encode for undesired proteins, reliable size
determination and simultaneous quantitation are crucial for
product safety. Challenges arise for risk assessment if anly DNA
quantity is determined without information on sizes.
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Determine quantities and sizes of residual host cell ]

DNA in your product with high resclving power using
the PA 800 Plus system and the dsDNA 1000 kit

Relative florescence units [RFU]

Time (min]

Set new frontiers by customizing size ranges and

resolution to your needs with a flexible kit-based . . . . .
solution Determine risks of residual DNA in complex viral vector samples
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)

500 bp

“ 1000 bp
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Achieve the highest sensitivity and guantitative
performance when sample amounts are limited with
LIF detection

|
|
|

Cover your data management needs through
compatibility with the Empower COS and the
Chromeleon CDS
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é | Residual DNA in lentiviral sample
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Anather class of process-related impurities that can Identify impurities with confidence using high-quality DIA
impact the safety and efficacy of viral vector products

are proteins derived from packaging cells. The diverse
landscape of packaging cell lines and the need to combat
future pandemics with unprecedented response times

drive the need for new strategies. Identifying process-
related impurities with confidence requires highly adaptable
workflows that do not need maonths of development time for
different viral vector products.

Optimize viral process development through
relevant information on the identity and quantity of
host cell proteins (HCPs])

Time (min)

Avaid missing critical impurities using an unbiased
data-independent acquisition (DIA] approach with
Zeno SWATH DIA

Leverage high-quality data from a fast-scanning
solution to achieve excellent coverage and Achieve superior quantitation on the MS/MS level
detection depth in complex samples despite
limited amounts on the ZenoTOF 7600 system ms1 . MSIMS
Take back your time for the identification and
simultaneous quantitation of residual HCPs
without the need for lengthy assay development

Intensity

;nalyte | /\

.,
N s \ ; /\/\ ‘ A S\ /\/’L M\

Time (min]

%
11 | SCIEX | Analytical solutions for viral vectors /SCIEX



https://sciex.li/1uenwx
https://sciex.li/1uenwx
https://sciex.com/applications/pharma-and-biopharma/cell-and-gene-therapy-analysis/viral-vectors-vaccine-and-therapeutics

Once problematic HCPs are identified, their tracking throughout
development and QC is an impaortant task. Manitoring and
guantitation of hundreds of protein impurities can provide
information about product guality during process changes,
such as upscaling, and reduce risks for the final product. While
ligand-binding assays meet quantitation and throughput needs,
obtaining actionable results can be a challenge. Understanding
which protein impurities have changed can provide tremendous
insight that can help streamline optimization of process

Understand product changes on a protein-specific
basis without the need for months of assay
development

Move past bottlenecks and maintain flexibility when
packaging cell lines change and no ligand-binding
assays are readily available

Achieve highly sensitive analyte detection, accuracy
and precision with the SCIEX 7500 system

Obtain comprehensive results using intuitive data
processing with SCIEX OS software

Confidently transfer assays ta QC with compliance-
ready options and a proven track record of
supporting quantitation for GxP environments
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Monitor and quantify hundreds of analytes
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Rely on a solution with optimal quantitative performance
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0.21
0.85
3.39
13.56
54.23
216.91
867.65

30f3
3of3
3of3
3of3
30f3
3of3
3of3

14.89
3.03
11.55
11.84
7.1
6.74
5.06

100.54
97.15
103.07
97.21
106.66
104.26
91.12
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Viral vectars bear the risk of idiosyncratic integration into
the host genomes. In addition, gene editing can affect the
phenotype in various ways based on the complexity and 8000
interdependency of protein networks. Genamic readouts
cannat provide sufficient insights into the potential

disruption of gene regulators or detect changes to the 6000
proteome. Protein assays, such as Western blots, on the

All identified proteins
5000 EEEE - T
other hand, are limited by antibody availability and cannot
detect unexpected proteome-wide changes. _?' 4000
S 3000
Break through the boundaries of gene editing by
seeing and identifying the unexpected EO0H
1000
Understand the effects of gene editing on the
proteome level in an unbiased way with DIA using 0 125 o5 50

100 200
Zeno SWATH DIA

Dig deeper into the proteome

7000
B Proteins with %CV<20

# of proteins <1% FDR

Load (ng)
60-min gradient
Dig deeper into changes despite limited sample

amounts with increased sensitivity using the Zeno Confidently rely on reproducible results despite low amounts
trap on the ZenoTOF 7600 system
2500

Month 1

E’ lI II II

250 pg 500 pg 1000 pg

Achieve confident identification and simultaneous
quantitation with excellent MS/MS data quality

# of proteins <1% global FDR

B0-min gradient
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Hardware to provide answers to your guestions
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ZenoTOF 7600 system SCIEX 7500 system BioPhase 8800 system
A high-resolution mass spectrometry The |atest generation of triple quads to Built for biopharmaceutical scientists who
solution that combines powerful MS/MS guantify at lower levels than ever before

need the highest data quality and the

sensitivity, fragmentation technology with impressive precision ahility to run multiple samples in parallel

and a step-change in data-independent
acquisition

PA 800 Plus system

Designed to characterize therapeutic
molecules with confidence using high data
guality and the kit-hased workflows

X500B QTOF system

A QTOF system purpose-built to
accelerate everyday biologics
characterization

g

%
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Software and consumables to meet your needs

Enable highly accurate and informative workflows
for full characterization of viral vector proteins with
Biologics Explorer software

= =
—————— e

/S0

Analyze double-stranded DNA fragments and
plasmid isoforms with confidence using the dsDNA vaccines and single-stranded oligonucleotides to
1000 kit help ensure the highest quality with the RNA 9000

Purity & Integrity kit
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Assess the purity and integrity of RNA therapeutics,

Unleash the analytical power of a next-generation
software platform for data acquisition and
processing with SCIEX OS software

BioPhase™

CE-SDS Prot
Coffret

Perform effective quantitation and determination
of protein purity and size with the CE-SDS Protein
Analysis kit
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SCIEX Now support network

SCIEX Now

Manage your instruments

Submit and manage support cases, track status and
view histaory

Access online training courses and articles

Manage software licenses linked to your registered
instruments

View and report critical instrument statistics when
connected to the StatusScope remote maonitoring
service

Be a part of the SCIEX community by submitting
questions and comments

Receive notifications from SCIEX with content based on
your preferences

- CONTACT SCIEX NOW

SCIEX Now Learning Hub

® SCIEX Now Learning Hub success programs provide
LC-MS and CE training customized to meet your exact
needs

® With a selection of training methods and certifications
available, you can build a mass spectrometry learning
program that is most suited to your lab and users

® By starting with a clear understanding of your
desired learning outcomes, we help you impraove
lab productivity and consistency by designing and
delivering a program that is focused on knowledge
advancement and retention

- FIND OUT MORE

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all countries. For information on
availahility, please contact your local sales representative or refer to www.sciex.com/diagnastics. All other products are For Research Use
Only. Not for use in Diagnostic Procedures. Trademarks and/or registered trademarks mentioned herein, including associated logos, are the
property of AB Sciex Pte. Ltd. or their respective owners in the United States and/or certain other countries (see www.sciex.com/trademarks]).
AB Sciex™ is being used under license. Empower is a trademark of Waters Corporation used under license.

2023 DH Tech. Dev. Pte. Ltd. MKT-28611-A

Headquarters International Sales

500 0ld Connecticut Path For our office locations please call
Framingham, MA 01701 USA the division headquarters or refer
Phone 508-383-7700 to our website at

sciex.com sciex.com/offices
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The Power of Precision
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