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Why automation is outpacing traditiona
methods for single-cell cloning

Unlocking high cell integrity and outgrowth rates

GENETIC MODIFICATION of mammalian cells has a breadth of

use in biotherapeutics development and basic research applications.

An important step early on is the isolation of clones with the desired
mutation prior to downstream analysis. While fluorescence-activated cell
sorting (FACS) and limiting dilution have traditionally been the methods
of choice, many are turning to automated, image-based solutions.

The importance of monoclonality

Whether you are studying the effects of a gene knockout in a signalling
pathway or developing a therapeutic antibody, you start by introducing
a mutation into your cell line of choice. There are various advanced gene
editing technologies to choose from, such as CRISPR-Cas9, which has
made it possible to alter genomes with relative ease.

However, no method is perfect. Successful targeting of cells depends
on transfection efficiency, cell type and other factors: hence why you
typically end up with a proportion of cells that did not acquire the desired
mutation. Single-cell isolation techniques are used to separate individual
cells with the desired mutation from a heterogeneous background before
further experimentation.

What is limiting dilution?
Limiting dilution is a basic technique for generating a monoclonal
cell line from a mixed cell population. It works on the principal of
Poisson distribution: essentially, cells are serially diluted until you
have a high probability of plating a volume that contains only one cell.
Sometimes, multiple rounds are needed to ensure you have a single clone.
It is well known that single cell cloning by limiting dilution is
time consuming and difficult, but scientists choose it because it
does not involve complicated lab equipment. Still, the process takes
weeks to months and lots of manual steps without any guarantees.
Limiting dilution is also stressful to cells because it deprives them
of crosstalk via growth-promoting factors in the media.
In industrial applications where speed and monoclonality matter,
limiting dilution can be limiting.
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Additional requirements in cell line development

Cell lines used for the development and commercial production of
biotherapeutics face additional scrutiny to ensure stability, monoclonality
and product quality. If not detected early, genomic heterogeneity in the
cell line can lead to costly setbacks later.

As part of the regulatory compliance process, cell line development
workflows must provide proof of monoclonality, often requiring visual
documentation. This is difficult to achieve with traditional techniques
for single cell isolation like FACS and limiting dilution.

Image-based systems for single cell isolation
New image-based tools for single cell isolation and cloning fully
automate the process, while also providing full compliance support where
needed. With the CellCelector Flex platform, for example, you can get
monoclonal, viable and productive colonies from your pool of single cells
in less than a week.

Not only can advanced systems for single cell isolation save you
consumables, media costs and incubator space, but they can also
help avoid missteps and unnecessary procedures. The CellCelector
Flex also provides extra assurances thanks to complete workflow
documentation and high-quality in-process image-verified
monoclonality proof.

Learn more about the CellCelector platform and its unique nanowell
plate technology, which is key to the high cell integrity and outgrowth
rates after picking.
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For further information, visit:

www.sartorius.com/cellcelector



https://www.sartorius.com/en/products/cell-selection-and-retrieval?utm_source=drug-target-review&utm_medium=extbanner&utm_campaign=cellcelector&utm_term=single-cell&mrksrc=thirdparty&utm_content=product-listing

One Tool to Retrieve Them All

Fully automated and uniquely versatile cell
imaging and retrieval system to simplify your
antibody, rare-cell and stem-cell research.

With CellCelector Flex, you have everything you need for imaging,
screening, retrieving and verifying target cells in one place. It's an
all-in-one solution that reduces steps, streamlines workflows, and
accelerates processing — while capturing cells without damage
and enabling incredibly high viability.

@ Learn More About CellCelector
www.sartorius.com/cellcelector

Simplifying Progress
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