Capture CompoundsE
towards a targeted reduction of proteome complexity

Erik Duelsner, Aysel Alici, Christian Jurinke, Thomas Lenz, Jenny Fischer, Mathias Dreger, Yan Luo, Mirko Glinski, Olivia Baessler, and Hubert Koester
caprotec bioanalytics GmbH, Volmerstrasse 5, 12489 Berlin-Adlershof, Germany
Correspondence to: erik.duelsner@caprotec.com
WWW.caprotec.com

, -
@\Y&\Q{\\ QY @\@@)@\&
s S ©
NS S @&Sﬁg\
The isolation and identification of proteins from complex biological samples is a challenging task in proteomics. Capture Compound Mass Spectrometry is a new approach based on chemical proteomics to isolate proteins
Separation by physical properties lacks selectivity regarding protein function and is hampered by effefdse based on their affinities for selected small molecules.
rhmouUR The method is based on 4iinctional molecules for the interaction, photo creésking and isolation of
Here,caprotecintroduces a novel technology, call€hpture Compound Mass Spectrome({@CMS). proeterir;es 00 15 based on-inclional molecuies Tor the interaction, photo cf Ng and 1sofation 0
CCMS allows the isolation of sub proteomes based on their interaction with synthetic small molecules, called CCMS technol des:
Capture Compounds (CC). cChhology provides.
T CC combine three different functionalities within one individual molecule: ig‘ tarﬁ;etecli reclluctlort1 Qf f:cimplet?qty forﬂa S0 VEEL O eleg)ieel semipies
T Selectivity functionfor a specific, affinity driven interaction with proteins iAma motecu < protein mlftrag 'O? pro II?S ecules f fain int " .
T Reactivity functionfor photo crosdinking of Capture Compound and protein Means 1o screeh a multitude ot small molecuies 10T protein interaction profies
T Sorting function biotin, for isolation of captured proteins The ability to isolate:
T CCMS is a novel technology for the functionality directed reduction of complexity T Weak binders
T CCMS allows a higher enrichment of low abundant proteins compared to other many methods +Low a_lbundant proteins
T Protein complexes
T CCMS technology allows a-fi@e analysis of captured proteins T Membrane proteins
The versatility of the method enables an easy creation of novel CC for many different applications and areas
life sciences and drug development.
\@®
O°
<SS
Stepl Step?2 Step3
Thecore of CaptureCompoundMassSpectrometryis a small, Thecomplexityreductionis accomplishedn three simple steps In the first step, CaptureCompoundsare incubatedwith a biologicalsample A reversible affinity driveninteractionbetweenthe
trif-functional molecule, the Capture Compound which selectivityfunction and the target proteinsoccurs In the secondstep, the caproBox is usedto photo-activatethe reactivity function via UV light for covalentattachmentto the proteins In the
consistsof a sorting function, a reactivity function and a third step, biotin is usedassortingfunctionto isolatecapturedproteinsfrom the mixture via Streptavidincoatedmagneticbeads
variableselectivityfunction. Theisolatedproteinscanbe analyzecanddirectly identified and characterizedy massspectrometry
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Sensitivityan dynamicrange of CCMStechnology Purified M.Tagl is detectable in small amounts (down to
5 pmol through silverstaining)after UV crosslinkto CaptureCompoundswvith a wide dynamicrangeof the assay
Thisadvantageallowsthe determinationof % (E } S | vmelecoledissociationconstants(k).

A major advantageof CCMS3echnologyis the ability to use protein samplesfrom different sourcesand origins Another
Important advantageis that CCMSyields higher amount of specificallycaptured proteins in comparisonto pull down
assays
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Capturingin Ecoli lysate reducesthe complexity of the biologicalsample Mass spectrometryenablesthe identification of

catabolite geneactivator protein (CAP) CCMSyieldsa higheramount of specificallycaptured proteinsin comparisonto pull

downassays

Example » ~rW fBllowed by Silver Staining L. Ecoli lysate CC Capture Compoundassay PD Pull down assay Protein

identificationin one LCMSZ?run usinga LTQOrbitrap XLcoupledto a Proxeonnano LCsystem [Databasesearchcriteria: Xcorr
for z=1: 2.0, Xcorrfor z=2: 2.5, Xcorrfor z=3: 3.0; PeptideProbability < 103; Methionine Oxidation(variable) Phosphorylation
at S, T, Y (variable)] The protonated electrosprayion of polycyclomethylsiloxanewvhich hasa compositionof (Si(CR)20))H+
and an exactmassof 445120025 was usedfor internal calibrationy all peptide massesdeterminedare within 2 ppm of their

true values

Classificatiorof capturedproteinsfrom Hep@ celllysateusingcAMPCaptureCompoundsbased
on their functionality. Proteinswere identified with two or more peptides Proteinidentificationin
one LCMS?run usinga LTQOrbitrap XLcoupledto a Proxeonnano LCsystem [Databasesearch
criteriac Xcorr for z=1: 2.0, Xcorr for z=2: 2.5, Xcorr for z=3: 3.0; Peptide Probability < 1073
Methionine oxidation(variable) Phosphorylatiorat S, T, Y (variable)]




