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Plasmid DNA has become an essential 
element of advanced biomanufacturing 
for a wide range of applications, including 
transformation, transfection, sequencing and 
molecular cloning. The use of plasmid DNA in 
cell and gene therapies is growing because it 
enables safe, flexible and scalable solutions. 
Plasmids are also widely used in vaccine 
development due to their ability to deliver 
substantial amounts of DNA with a lower 
risk of oncogenesis and immunogenicity, 
especially when compared to viral vectors. 
It’s no wonder, then, that the market for 
plasmid DNA manufacturing is forecast to 
grow more than 18.52% a year to reach $9.29 
billion by 2033 [1].

SPOTLIGHT FEATURE

“Reducing endotoxin 
carryover during the 
isolation process is 

technically challenging 
and requires careful 
control of lysis and 

purification conditions.”

However, this rapid growth also poses significant 
challenges for scientists and technology developers in 
the biopharmaceutical industry. Conventional plasmid 
DNA extraction and purification methods are often labour 
intensive, time consuming, and prone to variability, which 
creates bottlenecks and limit scalability or consistency in 
biomanufacturing workflows.

Automating key stages of the plasmid DNA purification 
workflow offers a powerful opportunity to enhance both 
consistency and efficiency. While adopting automation 
inevitably involves a learning curve for researchers 
accustomed to manual procedures, the long-term 
benefits are greater productivity, improved reproducibility 
and reduced operational costs, making the transition well 
worth the effort.

The challenges of plasmid DNA 
extraction
The initial step in plasmid extraction involves alkaline 
or enzymatic lysis of bacterial cells, which disrupts 
the cell envelope and releases plasmid DNA into the 
lysate. This is followed by chemical neutralisation and 
phase separation to remove genomic DNA and cellular 
byproducts, with subsequent purification steps to isolate 
plasmid DNA at a high purity. This workflow often results 
in variable plasmid yields, and there is a significant risk of 
endotoxin contamination from bacterial cell components. 
Reducing endotoxin carryover during the isolation 
process is technically challenging and requires careful 
control of lysis and purification conditions. All these 
issues present obstacles when it comes time to scale up 
the production of plasmid DNA.

Reliance on manual workflows exacerbates process 
variability. A typical 96-well plasmid extraction run may 
involve dozens of sequential liquid transfers, wash steps 
and plate manipulations. Despite the use of multichannel 
pipetting, numerous manual touchpoints remain, 
increasing susceptibility to volumetric inaccuracies, 
aerosol generation, and contamination events. These 
factors contribute to inconsistent yields and reduced 
reproducibility across batches.

Getting started with automation
To investigate the potential benefits of automation, 
Beckman Coulter Life Sciences teamed up with 

oncology and rare disease drug developer Recursion 
Pharmaceuticals to develop and test an optimised 
protocol for plasmid DNA production. Recursion used 
automation to optimise the suspension, filtration and 
buffering processes. The aim here was to establish 
a scalable plasmid preparation process yielding 10 
or more mg of plasmid DNA at high purity, suitable 
for applications such as transient transfection and 
recombinant protein expression, with reduced inter-batch 
variation and substantially lower hands-on time than 
conventional manual workflows.

This work has provided a practical framework that 
biopharmaceutical teams can use to implement 
automation strategies for scalable plasmid DNA 
production.

To improve the efficiency of the purification process, 
Recursion deployed a workflow using a liquid handler 
and a centrifuge to prepare high-throughput plasmid 
DNA from E.coli cells. The process involves a filtration 
method that separates flocculates from the plasmid 
DNA. This eliminates the need for lengthy centrifugation, 
which is widely used to push flocculates to the bottom 
of the mixture, leaving plasmids floating on top. 
Although centrifugation does work, it may be prone to 
contamination due to colloidal dispersion of pelleted 
debris if not completed rapidly or precisely.

After the lysate is clarified with a filter plate, the DNA 
binding and washing is performed using an optimised 
method that utilises SPRI magnetic bead separation 
technology to purify plasmid DNA from contaminants. 
The study led by the scientists at Recursion compared 
the purified plasmid DNA yields from 4 different type 
of vectors, which were prepped by using a magnetic 
bead-based SPRI technique, and these preps consistently 
yielded 12 milligrams or more of plasmid DNA at high 
levels of purity [2].

Improving workflow 
performance with 
experimentation
The Recursion study also investigated the potential of 
further improving purity by applying an endotoxin removal 
solution after neutralising the lysis. This resulted in 
reduced yields without significantly lessening endotoxin 
levels. The researchers demonstrated that the magnetic 
bead-based SPRI technique produced consistent high 
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yield of plasmid DNA at purity levels that are comparable 
to what can be achieved with other manual techniques. 
It suggests the use of endotoxin removal solutions is 
unnecessary in an automated magnetic bead-based SPRI 
technique, as the purified plasmid DNA is already very low 
in endotoxin levels. This was verified by two approaches; 
firstly, the endotoxin levels were detected across a 
representative selection of preps where the endotoxin 
concentrations were estimated as Endotoxin Units/

microgram (EU/µg). The second approach was entailed 
by transfecting the purified plasmids into Expi293 cells 
using FACS and then measuring the efficiency of these 
transactions with a CytoFLEX flow cytometer [2].

Another important step in the optimised plasmid DNA 
workflow is the use of Tris-EDTA (TE) buffer as eluent to 
improve transfection efficiency. In the Recursion study, 
TE was compared to two other buffers: pure water and 
a commercial elution buffer. TE, which has a pH level of 
7.5, was highly efficient, with 90% of the cell population 
expressing a positive transfection marker. By contrast, 
less than 45% of cells eluted by water (pH 4) or the 
commercial buffer (pH greater than 9) expressed positive 
transfection markers. [2] 

This result shows that the pH value of the buffer is a key 
consideration when eluting plasmids. Using a buffer with 
a pH value around 7.5 results in a stable product ideal 
for downstream applications such as transfections, DNA 
editing, and sequencing.

Benefits of automation
This collaboration demonstrated that automating much 
of the plasmid DNA workflow reduced hands-on time 
from 57 minutes to 15 minutes for batch sizes of four, 
24 and 96 samples – a 74% reduction [2]. It’s easy to see 
how that could translate into significant cost savings. 
Imagine a lab that has 10 scientists working on different 
plasmid DNA workflows. The ability to complete those 

projects in 74% less time boosts the cost-effectiveness 
of those projects through increased productivity. By 
transferring the most repetitive and error-prone pipetting 
steps to automated liquid handling, the workflow reduces 
variability and supports scientists in generating more 
consistent results, while freeing time for higher-value 
analytical and decision-making tasks.

Embracing automation may be daunting, particularly 
for scientists who do not have the programming skills 
necessary to set up automated workflows. The good 
news is that as automation becomes more mainstream, 
many young scientists are getting up to speed and 
learning programming techniques that will help ease 
the transition from manual to automated processes. 
As the demand for plasmid DNA continues to rise, the 
benefits of automated solutions will flow to benefit 
the healthcare industry to support patients, as well as 
accelerating the development of novel vaccines, cell 
therapies and gene therapies. 
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Amsbio now offers a ready-to-use range 
of lentiviral particles designed to deliver 
target genes into virtually any mammalian 
cell type, both dividing and non-dividing, in 
vitro and in vivo. These high-titre, pre-made 
viral vectors make it possible to achieve 
long-term, stable gene expression without 
the usual bottlenecks of transfection or 
vector production.

Researchers can use these particles for 
applications ranging from stable cell line 
engineering and CRISPR gene editing to 
CAR-T cell development and therapeutic gene 
transfer. With titres exceeding 1×10⁷ IFU/mL 
and a third-generation self-inactivating (SIN) 
vector system, the particles are efficient, 
safe, and BSL-2 compatible. Using pre-
made particles can save up to four weeks 
of laboratory work, letting teams focus on 
discovery rather than logistics.

The impact of these tools is already being 
seen in published research. In a recent 
study, US scientists used Amsbio lentiviral 
particles to explore how the RNA-binding 
protein HuR regulates CCL2 expression, 
shedding light on mechanisms that may 

influence chronic inflammatory conditions 
like HIV-associated neurocognitive disorder 
and atherosclerosis.

To read the study in full please visit ilmt.co/
PL/qBqG

From research-grade experiments to GMP-
grade clinical applications, Amsbio’s lentiviral 
particles offer a versatile, time-saving 
solution for modern molecular biology and 
therapeutic research.

More information online:  ilmt.co/PL/7WKY
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Ready-to-use viral vectors for gene delivery
Reagents

As next-generation sequencing (NGS) 
workflows increasingly rely on lower DNA 
and RNA inputs and greater automation, 
minimising sample loss has become critical. 
Azenta Life Sciences offers a range of Low 
DNA Binding consumables designed to 
support consistent performance in sensitive 
molecular biology applications.

While polypropylene is widely used for 
PCR and sequencing due to its durability 
and thermal stability, low nucleic acid 
concentrations can increase the risk of DNA 
or RNA interacting with plastic surfaces. 
Azenta’s Low DNA Binding consumables 
are manufactured from carefully selected 
polypropylene polymers engineered to reduce 
this interaction, helping to limit avoidable 
sample loss during multi-step workflows such 
as NGS library preparation.

The range includes FrameStar® PCR plates 
in 96- and 384-well formats, featuring thin-
walled polypropylene wells for efficient heat 
transfer and rigid polycarbonate frames to 
support accurate robotic handling. Extra-rigid 
skirted designs enhance stability on high-
throughput platforms. Low-binding storage 

and deep well plates are also available to 
support magnetic bead-based clean-up and 
other common NGS preparation steps.

All products are certified free from human 
genomic DNA, nucleases and pyrogens, and 
undergo performance and leak testing. In an 
independent comparison study, Azenta’s low-
binding PCR plates showed no significant DNA 
loss after incubation, while some alternative 
products demonstrated measurable loss at 
low starting concentrations.

More information online: ilmt.co/PL/32lN

66792pr@reply-direct.com

Low-binding consumables for NGS workflows

Consumables

In drug discovery and disease research, precious 
samples are often irreplaceable. A single biopsy, 
rare cell population, or limited tissue specimen 
may hold answers critical to understanding 
disease mechanisms - but dividing it across 
multiple assays can dilute insight.

Thermo Fisher Scientific’s Sequential Protein/
DNA/RNA Extraction Kit changes that. For 
the first time, researchers can extract protein, 
DNA, and RNA sequentially from the same 

sample, generating genomic, transcriptomic, 
and proteomic data without compromise. This 
enables direct, layer-to-layer comparison of 
molecular signals, helping scientists uncover 
connections that were previously difficult to see.

The kit’s magnetic bead workflow removes 
the need for centrifugation, streamlines 
processing, and can be automated - giving 
labs more throughput without extra 
complexity. Extracted DNA and RNA are 

ready for next-generation sequencing, while 
recovered proteins are compatible with 
mass spectrometry, supporting the critical 
workflows that drive drug discovery, biomarker 
identification, and translational research.

Dr Osamu Ohara of the Kazusa DNA Research 
Institute explained: “This kit lets us recover 
DNA, RNA, and protein from the same sample 
in solution, ready for analysis immediately - 
saving both time and precious material.”

By making the most of every sample, the 
Sequential Protein/DNA/RNA Extraction Kit 
helps researchers connect molecular insights 
across biological layers, accelerate discoveries, 
and improve reproducibility - all from a single 
piece of material.     

More information online:  ilmt.co/PL/xDnq

66892pr@reply-direct.com

One sample, endless insights: Multiomics made simple
DNA / RNA

022-023 - Beckman Life Sciences Article.indd   3 19/03/2026   15:43




