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In this e-book, we discuss how pH can impact cell health, transfection efficiency, and the
production, structure, and behavior of proteins. We also review best practices for accurate
pH measurement and describe common problems encountered by researchers and
manufacturers. Finally, we offer some suggestions for appropriate selection and care

of pH meters and electrodes to help maximize your likelihood of success.




Cells are not healthy when the
pH is too acidic or too basic.

Regulation of intracellular pH is crucial for normal cellular function.

Mammalian cell growth and proliferation require intracellular pH to
remain in the range from 7.0 to 7.2. Extracellular pH is slightly more
alkaline, typically in the 7.35-7.45 range. Changes in the pH of a cell

culture medium can significantly affect cell signaling functions and

cellular processes like metabolism and growth.
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The pH of complexation solutions
affects transfection efficiency.

Transient transfection is a vital cell biology and biopharmaceutical

production tool. Cationic polymers like polyethylenimine (PEI) and
cationic lipids like 1,2-dioleoyl-3-trimethylammoniumpropane (DOTAP) are
commonly used to prepare transfection complexes. Factors that affect
the formation of a liposomal transfection complex, or lipoplex, include
the ratio of complexing agent to nucleic acid, the composition of the
complexation solution, the complexation time, and pH. The pH at which

a lipoplex forms can influence its ultimate fate in transfected cells, so

controlling the pH of complexation solutions is particularly important.
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Solutions must be at the proper pH
when analyzing recombinant proteins.

Recombinant protein production involves transfecting cells with a DNA

vector that contains a gene for the protein of interest and culturing the
cells to synthesize the protein. In theory, an expressed protein should

be ready for downstream experiments after production and purification.

In reality, each step of recombinant protein production has pH-dependent
variables that can influence protein yield and performance. It is critical

to control pH throughout recombinant protein production, because it

will affect the quantity and quality of your protein and its behavior in

downstream experiments.
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The pH of biological buffers can vary
significantly with temperature.

™

Using a pH meter like the Thermo Scientific
Orion™ Versa Star Pro™ Benchtop pH Meter
with a Tris-compatible electrode will help
ensure that pH measurements always

have accurate temperature compensation
without the risk of Ag+ or Cl- ions affecting
your readings.

An ATC probe or triode will adjust the calibration of the pH

electrode to compensate for the change in slope that will occur

if the temperature changes. This is essential for accuracy if pH is

measured over a range of temperatures. Be aware that pH meter temperature
compensation does not adjust for the effect of temperature on the pH of your
buffer, because this effect varies from buffer to buffer. Choose an electrode

that responds quickly to temperature changes and provides a stable pH reading
at your working temperature.
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Successful cell culture, protein production, and epigenetic analysis
all require pH to be optimal each step of the way. Accurate pH
measurement and precise control of pH are thus imperative.

It is also necessary to monitor the pH of solutions over time and to
accurately measure pH at different temperatures to help ensure that
pH-dependent processes function properly. Selecting an appropriate
pH meter and electrode, knowing how to use them correctly,

and taking good care of your equipment are no less important,
Following these recommendations will facilitate the growth and
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maintenance of healthy cells for any application involving cell culture.
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