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A superior salt-active endonuclease that intensifies the host impurities

removal in bioprocesses

Saltonase is a high salt-active endonuclease that shows
non-specific activity towards dsDNA, ssDNA and RNA
in both high and physiological pH. It originates from the
psychrophilic bacterium (39.4 kDa) and is produced in
Escherichia coli. It is applicable for the removal and
degradation of contaminating nucleic acids during the
purification of viral vectors in cell and gene therapy.

Why are salt-active endonucleases
essential in residual host DNA removal in
biopharmaceutical manufacturing?

Mitigating viral vector aggregation: Addressing
challenges associated with viral vector aggregation is
imperative to optimize the efficacy of host DNA removal.

Facilitating chromatin removal: Efficient removal of
chromatin, characterized by its robust structure comprising
negatively charged DNA and positively charged histone
proteins, is achieved in elevated salt environment.

This approach enhances accessibility to the intricate
chromatin structure, allowing for improved efficacy in
subsequent purification processes.

Adhering to FDA and WHO purity standards:
Strict adherence to purity requirements established by
regulatory bodies, including the FDA and WHO,

is paramount in the development of nucleic acid-based
therapies. Compliance necessitates maintaining nucleic
acid sizes below 200 base pairs and limiting dose
amounts to less than 10 ng per dose.

Optimizing cost efficiency: Achieving greater
efficiency in host DNA removal contributes to
enhanced cost-effectiveness of the bioprocess.

Sample to Insight

The vital role of salt-active endonucleases in
process optimization and cost-effectiveness

Salt-inactive endonucleases exhibit a lack of activity at
250 mM NaCl, posing a challenge to the effective
removal of host impurities in salt-absent conditions.

To address this, substantial amounts of endonucleases
are required, contributing to increased process costs.
The insufficient enzyme usage heightens the risk of
residual host impurities persisting in subsequent
downstream workflows. Explore an enhanced solution
for impurity removal with Saltonase, our advanced
salt-active endonuclease. It is efficient, cost-effective
and ensures optimal purity in pharmaceutical processes.

Unveiling key applications demanding high
salt content for robust and efficient digestion
of nucleic acid impurities

Saltonase is a versatile solution for the purification
processes within biopharmaceutical manufacturing.

It plays a pivotal role in removing residual nucleic acids,
ensuring the aftainment of high-quality biologics.
Additionally, Saltonase finds application in

the removal of chromatin during viral vector production,
contributing to the enhancement of product purity and
efficiency. Its unique properties are also instrumental in
reducing viscosity and preventing cell clumping in
biological samples during the preparation of chimeric
cell mixtures. Saltonase proves invaluable in the
purification of recombinant proteins and enzymes
intended for research and diagnostic purposes,
effectively mitigating nucleic acid contamination and
ensuring the production of biologically pure products
for precise scientific applications. The multifaceted utility
of Saltonase underscores its significance in advancing
purification strategies across various facets of
biopharmaceutical production and research.




Saltonase exhibits high activity across various conditions

Relative activity for Saltonase has been measured under
a set of standardized conditions. This endonuclease can
be selected as an optimal enzyme in bioprocess
workflows under a broad range of conditions:

Unlike many other endonucleases on the market,
Saltonase functions optimally in a high salt
environment. Tested over salt concentrations from
450-600 mM NaCl, optimal activity is achieved at
500 mM. Over 90% relative activity is determined at
concentrations from 450 mM-600 mM NaCl
(Figure TA). Activity in a high salt environment is
beneficial in biopharma manufacturing workflows as:
e A high salt concentration enables contaminating
| DNA to dissociate from targeted proteins
(e.g., host genomic DNA from histones in chromatin)
and become available for nucleolytic digestion
e The presence of salt increases target solubility and
reduces product aggregation
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Figure 1.

e Higher product purification yield with the essential
requirements that are high purity and high titer

Saltonase endonuclease is active over a broad
pH range (6.5-9.3 pH), with an optimal pH identified
as 8.5 (Figure 1B). Such a wide pH spectrum is
fundamental in bioprocessing workflows including:
e Suitability for the AAV production workflows
at 8.0-9.0 pH
e Suitability for the lentiviral vector purification
at 6.8-7.5 pH
Essential for many processes performed at room
temperature and above, Saltonase is active over
a broad temperature range 15-55°C (Figure 1C).
The optimal temperature for breakdown of nucleic acids
is 37°C.

Saltonase is effective in a broad range of
Mg?* ions, across a range of 0.5-50 mM, with
optimal activity observed at 5-25 mM (Figure 1D).
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Figure 1. A. Relative activity* of Saltonase across salt concentrations 0-900 mM NaCl, with constant pH 8.5, T=37°C and MgCl, 5mM. Figure 1. B. Relative activity* of Saltonase across
pH: 6.5-9.3, and with constant NaCl 500 mM, T=37°C and MgCl, 5mM. Figure 1. C. Relative activity* of Saltonase across temperature 4-80°C, with constant NaCl 500 mM, pH 8.5
and MgCl, 5mM. Figure 1. D. Relative activity* of Saltonase across MgCl, concentrations 0.5-50 mM, with constant NaCl 500 mM, pH 8.5, and T=37°C.

*Relative activity is a ratio of a test sample vs Saltonase at its optimal activity measured at NaCl 500 mM, pH 8.5, T=37 °C and MgCl, 5mM.

Saltonase 02/2024



Saltonase displays high thermal stability

The thermal stability of Saltonase (Figure 2), significantly contributes to its increased robustness in the removal of host
impurities, ensuring preservation of its function and structure, even when exposed to fluctuations in temperature and
other environmental variables. Such stability boosts enzyme resilience during storage and transportation, ensuring
reliable and effective performance across diverse conditions.
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Figure 2.

The thermal unfolding of the Saltonase and its control, BSA, investigated through nano differential scanning fluorimetry (nanoDSF). A temperature gradient ranging from 20°C to 95°C
was employed, with a controlled ramp of 1°C per minute. The unfolding events were characterized by monitoring fluorescence shifts (ratio 330 nm/350 nm). The inflection point, indicative
of 50% protein unfolding, determins the melting temperatures: 62.93°C for Saltonase and 60.83°C for BSA. The onset temperatures, denoting the initiation of thermal unfolding, were
pinpointed at 48.73°C for Saltonase and 55.67°C for BSA. The concentrations of proteins employed were 0.866 mg/mL for Saltonase and 2 mg/mL for BSA.

Saltonase excels with the DNA digestion robustness

Saltonase’s efficiency in dsDNA digestion was evaluated using 10 bp and 15 bp probes, revealing superior cleavage
performance compared to a salt-inactive endonuclease obtained from Supplier M. This outcome indicates exceptional
digestion capabiliies, particularly in minimizing residual fragments to sizes below 10 nucleotides. The observed efficacy in
nucleic acids cleavage strongly support Saltonase’s potential for advancing enzymatic digestion, as highlighted in Figure 3.
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Figure 3.

The digestion efficiency of Saltonase and a salt-inactive endonuclease from Supplier M was assessed using a dsDNA substrate labeled with a quencher in close proximity to a fluorophore.
Subsequent cleavage of the substrate resulted in a fluorescence signal. The experiments were conducted at a temperature of 23°C, chosen due to the low melting temperature (Tm) of the
probes. Each reaction utilized 0.4 units of enzyme. Measurements were taken at 495 nm excitation and 525 nm emission, with a 515 nm cut-off for fluorescence detection. RFU — Relative
Fluorescence Units
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Easy inactivation and removal of Saltonase

Saltonase demonstrates ease of inactivation or removal,
providing flexibility in its application. It can be inactivated
through incubation for 15 minutes at 50°C with 2 mM
DTT or, alternatively, for 30 minutes at 45°C with 2 mM
DTT. Additionally, Saltonase offers efficient removal
options through anion-exchange chromatography and
TFF (Tangential Flow Filtration), contributing to
streamlined processes and enhanced control in

various applications.

Ensuring high homogeneity and exclusion
of aggregates

Saltonase stands out for its high quality, ensuring high
homogeneity and the prevention of aggregate formation,
verified through SEC-MALS analysis. Furthermore,
SDS-PAGE analysis confirms the absence of protein
degradation, underscoring its reliability and structural
integrity, crucial aspects for its diverse applications in
biopharmaceutical processes.

Stringent Quality Assurance: 1ISO 13485
certification and GMP-compliant production
verified through customer audit

Our production processes meet high standards, ensuring
the reliability and compliance necessary for the stringent
customer’s requirements. Comprehensive quality
documentation is aligned with customer demands for
optimal value.

Market evaluation of endonucleases in varied
salt concentrations and pH levels

From both a safety and economic standpoint, achieving
a high purification yield is imperative in bioprocessing.
The nature of biologics, such as AAV, LV, exosomes

and others, introduces varied conditions, including NaCl
concentration and pH levels, during the purification
process. Saltonase emerges as a solution for workflow
simplification, eliminating the need for adjusting
conditions with different nucleases across multiple
applications. lts versatility makes Saltonase an excellent
choice for accommodating combinations of salt
concentrations and pH levels, as illustrated in Figures
4.A-D., ensuring efficiency and consistency in diverse
bioprocessing scenarios.
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Figure 4. Comparative activity analysis of endonucleases in varied salt
concentrations and pH levels

The impact of salt content on endonuclease activity is elucidated between Saltonase and

the Supplier M and S, the salt-inactive endonuclease and other salt-active endonuclease,
respectively. At both 8.5 (Figure 4. A.) and 7.5 (Figure 4. B.) pH concentrations in NaCl 500
mM, Saltonase exhibits enhanced activity against Supplier M. Saltonase also outperforms
Supplier S at pH 8.5 with NaCl 150 mM (Figure 4. C.), but also shows relatively high activity
at pH 7.5 in NaCl 150 mM (Figure 4. D.). This comparative analysis underscores Saltonase’s
superior performance and adaptability in diverse salt concentrations and pH levels.
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Saltonase is one of the few salt-tolerant endonucleases on the market

e QIAGEN assurance: QIAGEN is known to deliver ¢ Enhanced safety: Intensified removal of host DNA
high-quality reagents, kits and instruments. supports safety protocols
Now, you can purchase Saltonase from us with e Cost-effective solutions: Gain economic
the same confidence. advantages through the effectiveness of Saltonase

e Streamlined workflow optimization: Use a single
endonuclease across varied salt concentrations and

pH levels for enhanced efficiency

Notes:
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Ordering Information

Product Cat. no.
Saltonase 5000 U EN32-050
Saltonase 25,000 U EN32-250
Saltonase 100,000 U EN32-B

Need bulk, customized or optimized products for commercial purposes? We also offer support with logistics,
compliance and more. Reach out to cooperate with QIAGEN Strategic Partnerships & OEM.

For up-to-date licensing information and product-specific disclaimers, see the respective QIAGEN kit handbook or user manual. QIAGEN kit handbooks and user manuals are available at

www.giagen.com or can be requested from QIAGEN Technical Services or your local distributor.
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