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The Problem to be Addressed

ÅWhich proteins interact with the drug-molecules?

ÅWhich interacting proteins are leading to a therapeutic effect? 

ÅWhich drug-protein interactions are leading to side effects or 

adverse events in humans?

ÅHow can we improve drugs based on the above knowledge?
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CCMS Addresses Main Issues in Proteomics

A novel  platform technology based on multifunctional small 
molecules, theCapture Compound Mass Spectrometry (CCMS), 

enables

ÅFunctional reduction of proteome complexity

ÅDirect protein isolation from complex biological samples
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Capture Compoundϰ - Tri-functional Small Molecule
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CCMS vs Pull-Down

Advantages of CCMS over Pull-Down (PD) experiments:

ï No stringent washing conditions in PD

ï Weakly interacting proteins are lost in PD

ï Large proteins may not be found in PD

ï Larger amounts of protein sample needed in PD

ï Solid supports limits ligandaccessibility 

Capture Compoundϰ Affinity Compound
(Pull-Down)
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CCMS vs Activity Based Probes

ÅCan only be used when ligandforms a covalent bond with binding 
site on proteins, e.g. drugs are limited to substrates and active 
enzymes

ÅNo equilibrium between ABP and protein

Capture Compoundϰ Activity basedprobes
(ABP)
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CCMS Process

Wash

Protein mixture

Capture 
Compound

Affinity based reaction Covalent bond formation

Streptavidin-Biotin interaction Protein-isolation Identification
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What Makes CCMS Different?

Advantages of CCMS Technology:

ωDirect isolation and characterization of soluble and lipophilic
(membrane) proteins 

ωEquilibrium between CC and protein allows competition

ωCovalent binding of proteins to Capture Compound allows to 
isolate weakly interacting proteins

ωCCMS isolates and identifies more proteins compared to 
pull-down including low-abundant proteins
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ApplicationExamples
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CapturingvsPull-Down in E. Coli LysateusingSAH-CC

Å Competition control reveals selectivity 
of the reaction

Å Direct ID of target proteins possible

L: 0.25 % E.colilysate
CC: UV cross-link of Capture Compounds; 
C: Control of CC using SAH as competitor 
PD: Pull-down, no irradiation
C-PD: Control of PD using SAH as competitor

Reductionof complexity

CCMS vsPD

Å 36 SAM/SAH binding proteins directly 
identified by MS

7 putative and uncharacterized 
methyltransferases

14 specific bands visible on gel
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Å Functional reduction of complexity

Å CCMS is more effective than pull-
down



Results from one CCMS experiment in human cell lines HepG2

CCMS vsPull-Down vsShotgun ςStauro-CC
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CCMS
Total:

41 kinases

Pull-down
Total:
26 kinases

Shotgun
Total: 7 kinases

CCMS provides superior yield of captured proteins in comparison to
pull-down experiments and shotgun from complex samples



SpecificCapturingwith cAMP-CC in HepG2 cell lines
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Classification of captured proteins based on their biological process properties

Functional isolation of cAMPinteracting proteins
Total of 51 proteins identified with more than 2 peptides


