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

No. Protein name

Uniprot/ 

Swiss-Prot

Acc. No.

No. of identified 

Peptides

(Run1/ Run2)

Binds MW [Da]

1 KAP2 cAMP-dependent protein kinase type RIIα P12368 12/12 cAMP 45511

2 KAP3 cAMP-dependent protein kinase type RIIβ P12369 13/9 cAMP 46094

3 KAP0 cAMP-dependent protein kinase type RIα P09456 3/5 cAMP 43068

4
HCN1 Potassium/sodium hyperpolarization-

activated cyclic nucleotide-gated channel 1
Q9JKB0 8/6 cAMP 102356

5
HCN2 Potassium/sodium hyperpolarization-

activated cyclic nucleotide-gated channel 2
Q9JKA9 3/3 cAMP 94859

6 RPGF4 Rap guanine nucleotide exchange factor 4 Q9Z1C7 2/1 cAMP 50084

7 Ryanodine receptor 2 B0LPN4 2/1 PKA substrate 562090

8 ATP synthase subunit beta P10719 12/5 ATP 56318

10 Guanine nucleotide-binding protein G(o)α P59215 5/2 GTP 40042

11 Sept8 protein B0BNF1 2/2 GTP 51220

14 2',3'-cyclic-nucleotide 3'-phosphodiesterase P13233 2/1 GTP 47238

15 Elongation factor 1-alpha 1 P62630 2/1 GTP 50082

Figure 2. OnBead capturing profiles in E.coli lysate (0.5 mg) using different cAMP-CCs 
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Table 2. Identified proteins in capturing experiments using 8-AHA-cAMP-CC in the rat

brain synaptosomes fraction (0.06-0.08 mg)a

No. Protein name

Uniprot/ 

Swiss-Prot

Acc. No.

No. of identified  

Peptides

(Run1/ Run2)

Binds MW [Da]

1 KAP2 cAMP-dependent protein kinase type RIIα P13861 11/11 cAMP 45490

2 KAP0 cAMP-dependent protein kinase type RIα P10644 9/6 cAMP 42955

3 KAP3 cAMP-dependent protein kinase type RIIβ P31322 2/1 cAMP 46094

4 KAP1 cAMP-dependent protein kinase type RIβ P31321 1/1 cAMP 43237

5 A-Kinase anchor protein 1 Q92667 5/3 PKAR 97281

6 Mannose-6-phosphate receptor-binding protein 1 O60664 2/3 unknown 47018

7 Putative nucleoside diphosphate kinase O60361 2/2 GTP 15519

8 Tricarboxylate transport protein P53007 3/2 unknown 33991

9 Sideroflexin-1 Q9H9B4 2/2 unknown 35596

Table 1. Identified proteins in capturing experiments using 8-AHA-cAMP-CC in HepG2

cell lysate (0.5 mg)a

New Capture Compounds were designed, synthesized and explored to target and 

identify cAMP-binding proteins from complex protein mixtures.

cAMP Capture Compounds (cAMP-CCs) were used to isolate:

- major cAMP-binding proteins from E.coli and eukaryotic HepG2 cells (0.5 mg).

- low abundant cAMP-binding proteins, such as HCN ion channels and Rap guanine

nucleotide exchange factors from rat brain synaptosomes (0.06 - 0.08 mg).

cAMP-CCs approach is uniquely efficient and sensitive for the identification and the

profiling of cAMP-binding proteins in complex protein mixtures using low amounts of

protein input.



 Identification and profiling of cAMP effector proteins is an essential contribution to 

elucidate the molecular basis of physiological as well as pathophysiological signaling 

events.

Small molecule affinity-based techniques is the best way for profiling the 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.

Figure 1. Structures of cAMP-CCs with different attachments sites (N6, C2 or C8 position) 

and linker length (ethyl, butyl or hexyl)       B2: Scaffold with diazirine reactivity function

a For the identification of specifically captured proteins it was required that in the duplicate LC-MS/MS analysis the number of unique peptides for each protein was higher

than in the corresponding competition experiment using 2 mM 8-AHA-cAMP. Proteins captured by scaffold B2 were disregarded.

Run 1: first analysis, Run 2: repeat analysis, Red bold: identified cAMP-binding proteins  

a For the identification of specifically captured proteins it was required that in the duplicate LC-MS/MS analysis the number of unique peptides for each protein was higher

than in the corresponding competition experiment using 2 mM 8-AHA-cAMP. Proteins captured by scaffold B2  were disregarded.

Run 1: first analysis, Run 2: repeat analysis, Red bold: identified cAMP-binding proteins

lane 1: 8-AHA-cAMP-CC                         lane 5: 6-AH-cAMP-CC  

lane 2: 8-ABA-cAMP-CC lane 6: 6-AE-cAMP-CC 

lane 3: 8-AEA-cAMP-CC lane 7: 2-AHA-cAMP-CC

lane 4: as lane 1 but in presence lane 8: 2-AEA-cAMP-CC 

of 2 mM 8-AHA-cAMP MW: molecular weight marker

Capture Compounds™ (CCs) are trifunctional molecules with:

• selectivity function (red) which selectively targets protein families

• reactivity function (orange) which covalently captures the bounded proteins

through photoactivated cross-linking 

• sorting function (yellow) which pullouts the small molecule-protein complex 
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Design of Capture Compounds™ Example of Capture Compound  Mass Spectrometry (CCMS) Workflow

Capture Compounds (red: selectiviy group, orange: 

photo activity group; yellow: sorting group e.g. biotin) 

Streptavidin magnetic beads

Cell lysate

a.  incubate CCs with magnetic beads; b. collect bounded beads; 

c.  incubate beads with cell lysate; d. photo irradiation;

e.  wash with buffer; f. LC-MS/MS
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 The identification of HCN channel using cAMP-CCs proved that CCMS method is 

a novel and unique tool to identify low abundant native transmembrane proteins.Here, we applied novel cAMP Capture Compounds to the isolation and identification   

of cAMP-binding proteins from complex biological samples.



 caprotec bioanalytics makes cAMP-CCMS available to the scientific community.


