
Protein isolation is one of the oldest
‘biotechnologies’, but the demands
from proteomics for the purification

of potentially vast numbers of proteins is 
driving new developments in long-estab-
lished techniques. “Researchers working in
genomics are looking for the next step to
fully understand the results of their sequence
analysis — the proteins that the genome
expresses — in the context of systems biol-
ogy,” says Anke Cassing, associate director for
corporate strategy at Qiagen in Hilden,
Germany. “The delicate interplay of proteins
is, of course, also of extreme interest to
pharmaceutical companies, which are always
on the lookout for new drug targets.”

There is increasing demand from
researchers producing biopharmaceuticals
— antibodies and proteins used as drugs.
“There’s a driving force towards protein
purification, separation and analysis,” says
Carsten Buhlmann, product manager at 
Agilent, based in Palo Alto, California.
“Especially for the biopharmaceuticals,
there’s a high demand for purity of these pro-
teins that are used for drugs and have to get

through all the regulations.”
For virtually all applica-

tions, researchers need to
maintain a protein’s biological
activity, which can rule out
some purification processes.
Proteins can be fragile and eas-
ily denatured, and many of the
most important are insoluble
in the most common media.

“If you look at the average
protein,it’s quite complex,it’s a
buzzing,vibrating molecule —
it’s not a fixed structure,” says
Allan Simpson, vice-president
for product development at the protein sepa-
rations division of GE Healthcare Biosciences
in Uppsala, Sweden. “They’re very hard to
handle, they’re difficult to purify, they can
aggregate easily — these are very hard things
to manipulate.”

Proteomics workhorse
With proteins taking centre stage in many
laboratories, equipment developers are
rolling out a new generation of automated

systems to take the grind out
of separating and purifying
proteins of interest. Chro-
matographic separation is
one of the basic protein-
purification techniques and
one platform that is emerg-
ing as a workhorse of the
large proteomics lab is
ÄKTAxpress. Made by GE
Healthcare, this is a dedicated
high-throughput multistep
chromatography system for
purifying histidine (His)-
and glutathione-S-transfer-

ase (GST)-tagged recombinant proteins.
GE began developing the platform in the

late 1990s after realizing that there were not
enough trained chromatographers to pro-
duce proteins in the quantities and varieties
demanded by post-genomic researchers.“We
decided to see if we could automate a system
that would be better than the current tech-
nologies at solving that problem,” Simpson
says.“Instead of taking a robot and automat-
ing the current system,we set out to develop a

protein purification technology feature

Pure but not simple
Protein purification is stepping into the limelight, as proteomics researchers demand
faster ways to purify more proteins. Tim Chapman looks at what is around to help them.

Sometimes you can do more with less. Proprietary pipette tips developed by
PhyNexus in San Jose, California, promise high performance in tiny volumes
with minimum fuss. The key lies in encapsulating very small quantities —
just 5–10 microlitres — of protein separation resin between hydrophilic
screens in the very end of the pipette tip. “The whole sample is obliged to
make highly intimate contact with that resin,” says Chris Hanna, vice-
president of business development. “That results in high trapping efficiency
for the sample. We can get a 10–20-fold increase in the target protein

sample from just a few hundred microlitres of sample, and get purities that
are often over 95% with a single separation step.”

As well as the technical collaboration with Caliper of Hopkinton,
Massachusetts, PhyNexus has designed its PhyTips to be compatible with
liquid-handling robots from Tecan of Männedorf, Switzerland, Beckman
Coulter of Fullerton, California, and PerkinElmer of Boston, Massachusetts.
The firm has also agreed licences to use some of the most advanced resins
in its tips, including Qiagen’s Ni-NTA resin for purifying histidine-tagged
proteins. The combination of tips, resins and platforms makes for exquisite
control of the separation process, Hanna says. “You can control the number
of cycles that go back and forth through the bed, the rate they do so, the
composition of the washes. We can really make that microvolume of
material dance and perform at its best,” he says. “To be able to do that 
and maintain fully functional proteins at these very small scales gives you
ÄKTA-type purification off a very small amount of starting sample. People
can avoid scaling up.”

The tips are initially being deployed for rapid purification and enrichment
of antibodies from small cultures of Escherichia coli for use in high-
throughput cell-based assays, giving significant savings in time and money.
“People are wanting to get real biological information much earlier in their
screening process, and to do that they have to have the stuff properly
prepped,” notes Hanna. Interest is also coming from protein engineering 
and biopharmaceutical companies looking to miniaturize their protein-
expression systems. T.C. 

SMALL-SCALE SEPARATION

Thinking small: PhyNexus protein separation tips.

Anke Cassing: systems
biology is the next step.
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