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Application Note

CCMS technology enables improved proteomic analysis through functional
isolation of sub-proteomes

Capture Compound Mass Spectrometry (CCMS) is an innovative technology to reduce the
complexity of biological samples through selective isolation of targeted protein or enzyme
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lipophilic membrane proteins. CCMS technology enables an efficient complexity reduction of
the proteome and allows discovering, isolating and profiling members of functional protein

families within a variety of biological samples.

The proteome is a highly complex mixture of diverse
proteins and peptides in varying concentrations and
conditions. Analyzing the structure and function of all
cellular proteins with the goal of understanding the time-
dependent interplay of the different biochemical and
signaling pathways is a daunting and challenging task even
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Protein modifications (e.g., phosphorylation, glycosylation)
and differences in the level of protein expression are
involved in the development of certain disease states (1, 2)
and constitute an additional layer of complexity.

There are various methods to analyze complex protein
mixtures (3,4). Classical approaches include two-
dimensional gel electrophoresis (5), affinity
chromatography (6), and mass spectrometry. These
methods are very useful tools for the protein researcher
but also have limitations: For example in the analysis of
lipophilic or very large proteins or in the investigation of
low-affinity small molecule protein interactions.

caprotecu bioanalytics has developed an innovative
technology to significantly reduce the complexity of
biological samples through selective and functional
isolation of targeted protein or enzyme families via small,
multifunctional molecules, called Capture Compounds. A
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schematic representation of a Capture Compound is shown
in Figure 1.

Capture Compounds allow a reversible affinity interaction
between their selectivity function and specific proteins.
Subsequently, a reactivity function forms a covalent bond
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their isolation directly from cell lysates.

The CCMS technology can use protein samples from
different sources and origins (e.g. cell culture, bacteria,
plants or tissues). Depletion of albumin or other highly
abundant proteins is not necessary during the preparation
step. Furthermore, target molecules do not need to be
active enzymes since the assay is not dependent on
substrate conversion.

The isolation of interacting target proteins is accomplished
in three easy steps:

In the first step, Capture Compounds are incubated with a
biological sample. In this phase occurs a reversible, affinity
driven interaction between the selectivity function and the
targeted proteins.

In the second step, the reactivity function is activated via
UV light and covalently attached to the proteins using
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Figurel The core of Capture Compound Mass Spectrometry is a small, tri-functional molecule, the Capture Compound which
consists of a sorting function, reactivity function and a variable selectivity function.

In the third step, the sorting function (biotin) is used to
isolate captured proteins from the mixture by means of
Streptavidin coated magnetic beads. The isolated proteins
can be analyzed and characterized further by gel
electrophoresis or mass spectrometry.

One important advantage of the CCMS technology is that
capture reactions are performed in a simple, homogeneous
protocol that is amenable to automation and up-scaling
with off the shelf liquid handling devices. CCMS
experiments can be easily performed within a working day.
The data generated in CCMS experiments provide a wide
range of information, e.g. the identification of protein
interacting partners of the captured proteins or post-

translational ~ modifications  (e.g.
determined via mass spectrometry.

phosphorylations)

Another significant advantage of CCMS is the possibility to
easily integrate internal controls in the experiment. For
example, the functional selectivity of the capture event can
be directly monitored through the addition of competitors
in a control reaction.

During the CCMS process the equilibrium between
selectivity function and interacting proteins is practically
frozen in the UV cross-linking step. This feature can be used
to obtain quantitative information about Kg-values
between the ligand and the affinity selected proteins.
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Figure2 Capture Compounds bind proteins through reversible affinity interaction. A covalent bond between capture compound
and target protein is generated by photo cross-linking. Streptavidin-Biotin interactions are used to isolate captured proteins for

Western blot or MS analysis, respectively.

Analyzing the structure and function of target proteins is
the major goal of understanding the different signaling
pathways. Pull down (PD-) assays are widely used to enrich
the proteins of interest. The basis of PD-assays is the
affinity between a selectivity function (e.g. antibody) and
the targeted protein. However, proteins with low affinities
are frequently lost in washing steps. The CCMS process is
also based on affinity interaction but, in contrast to

PD-assays, employs a covalent cross-link to the targeted
protein.  This  covalent  attachment to  the
Capture Compound allows the analysis of low affinity
interactions because no material is lost during washing
steps. Figure 3 depicts data from comparison experiments
between CCMS and PD-assays. CCMS experiments provide
a superior yield of targeted proteins when compared to
PD-assays.
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Figure3 Capturing in E.coliysate reduces the complexity of
the biological samples. CCMS yields a higher amount of
specifically captured proteins in comparison to a pull down
assay. SDS-Page followed by Silver Staining. A) SAM binding
proteins; B) cAMP binding proteins; L: E.coli cell lysate; CC:
CCMS-Assay; PD: pull down-Assay.

In conclusion, using Capture Compounds we demonstrated
a significant reduction of a complexity in biological
samples. CCMS allows the forced enrichment of affinity
interacting proteins in a much higher efficiency to single
pull down assays. This advantage is achieved by a covalent
cross-link between Capture Compounds and the targeted
protein. With its high reproducibility and efficiency the
CCMS technology is poised to play important role in
analyzing the structure and function of cellular proteins
with the goal of understanding the time-dependent
interplay of the different biochemical and signaling
pathways.

Capture Compounds are available as caproKitsu from
caprotec bioanalytics. Currently available caproKits provide
components with Staurosporin, cAMP, and SAH selectivity
functions to target kinases, methyltransferases and other
SAM binding proteins.
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For more information please visit www.caprotec.com

Or contact us. Email: info@caprotec.com

CCMS technology is made available as ready to use
caproKit reagents and services.
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