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Capture CompoundsÊ (CCs) are trifunctional molecules with:

Å selectivity functional group (red) which selectively targets protein families

Å reactivity  function group (green)  which covalently captures the bounded proteins

through photoactivated cross-linking 

Å sorting function  group (yellow) which pull out of the small molecule-protein complex

New Capture CompoundsTM (CCs) to target and identify cGMP/cAMP-binding

proteins from complex protein mixtures were designed and synthesized

cGMP/cAMP-CCs approach is uniquely efficient and sensitive for identification and

profiling of cGMP/cAMP-binding proteins in complex protein mixtures applying low

amounts of protein input (< 100 µg)

ü

Identification and profiling of cGMP/cAMP effector proteins is an essential

contribution to elucidate the molecular basis of physiological as well as

pathophysiological signaling events
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Figure 1. Structure of cAMP-CCs with different attachment sites (A1: C2-aminohexyl linker;

A2: N6-hexyl linker; A3: C8-aminohexyl linker) and cGMP-CC (G1) with N2-hexyl linker

R : A scaffold with diazirine and biotin as reactivity and sorting function

ü Different capturing profile was observed when the linker position varied in our

cGMP-CC and cAMP-CCs, this provides a novel aspect for selective identification

and profiling specific cGMP or cAMP binding proteins

Example of Capture Compound Ê Mass Spectrometry (CCMS) Workflow
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Figure 2. Kinases captured by cAMP-CCs (A1, A2 and A3) and cGMP-CC (G1). The

kinases can be classified into following groups: I: 6-phosphofructokinase (K6PP, K6PF,

Q52KS1); II: casein kinase I (KCD1, Q99PS2); III: creatine kinase (KCRU, KCRS,

Q5BJT9); IV: protein kinase C (KPCB, KPCG, Q6LDVO); V: CAMK kinase (AAPK1,

DCLK1); VI: CMGC kinase (CDK5 ), AGC kinase (MRCKB)
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Identified proteins captured by cGMP/cAMP-Capture Compounds (cGMP-CC and

cAMP-CCs) comprise cAMP-protein kinases (PKA), cGMP protein kinase (PKG)

and PKA anchoring proteins, phosphodiesterases (PDEs), K+/Ca2+channels

(HCN, CAC), receptors (e.g. GABA-R, IP3-R, RyRs etc) and kinases

ü

Note: All capturing experiments were performed in the rat brain synaptsome fraction in triplicate. The nano LC-MS/MS was performed on an Easy-nLCÊ liquid chromatography system

connected to a LTQ Orbitrap XL mass spectrometer utilizing a nanoelectrospray ion source.  Proteins were identified by automated database searching against the rat UniProtKB/ 

swiss-Prot database using SCAFFOLDTM software with 99% protein probability, 95% unmodified peptide probability and proteins captured by scaffold R were disregarded

Figure 3. cAMP-protein kinases (PKAs), cGMP

protein kinase (PKG2) and PKA anchoring

proteins (AKAPs) captured by cAMP-CCs (A1,

A2 and A3) and cGMP-CC (G1)

Figure 6. Receptors captured by cAMP-CCs

(A1, A2 and A3) and cGMP-CC (G1)

GABRA1: GABA-A receptor alpha1; GABRA2:

GABA-A receptor beta 1; GABAB1: GABA-B

receptor 1; IP3R: Inositol 1,4,5-triphosphate

receptor type 1; RyRs: Ryanodine receptor

Figure 5. Ion channels (HCN, CAC)and rap

guanine nucleotide exchange factor (Epac)

captured by cAMP-CCs (A1, A2 and A3) and

cGMP-CC (G1)

CACB1: Calcium channel voltage-dependent

subunit beta 1; CAC1A: Voltage-gated calcium

channel subunit alpha; Epac4: Rap guanine

nucleotide exchange factor 4

Figure 4. Phosphodiesterases (PDEs)

captured by cAMP-CCs (A1, A2 and A3)

and cGMP-CC (G1)

Small molecule affinity-based techniques are the best way for profiling the

cGMP/cAMP-binding proteome subset among the methodological repertoire applied

in proteomics

Capture Compound Mass Spectrometry (CCMS) is a novel in-solution affinity- and

photo crosslinking-based technology to substantially reduce the complexity of

biological samples from different sources and origins through functional isolation of

targeted proteins or enzyme families

A: incubate CCs with protein mixture

B:  photo irradiation

C:  incubate with magnetic beads

D:  collect  CC-protein conjugate

E:  wash with buffer

F:  applied to MS or PAGE gel
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ü All these cGMP/cAMP-CCs are available as caproKits from caprotec bioanalytics
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