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Bromodomains(BRDs)areemergingepigenetictargetsin varioustypesof cancer[1]. Theyspecificallyrecognizeʀ-N-acetylatedlysineresidues(Kac)

on the unstructured histonetails. The human bromodomainfamily comprises61 BRDs,distributed acrossa wide range of functionally diverseproteins.

BRDsclusterinto eight structural classes,all of which sharethe conservedbromodomainfold (Fig. 1) with a largelyhydrophobicbinding pocket[2], making

it difficult to achieveselectivitywhen looking for potentialbinders,particularly within a structural class. In this work we comparedproteinsfrom the human

bromodomainfamily (Fig. 2 & 3) in order to identify specificitiesof binding siteswithin the different classes. Herewe presentthe virtual screeningresults

for the bromodomainBRWD1(2).

Target: BRWD1(2)

Library: The fragmentlibrary used for screening was taken from the Purchasable Chemical Space [3] in which fragments were fil-
tered according to the Rule of Three. The library contained a total of ~1.4M fragments with molecular weight up to 300 Daltons. 

FUTURE PROSPECTS

Figure 4. XP docking score distribution.

Figure 5. Mesh representationof one of the

selected small molecules inside the binding

pocket of BRWD1(2). The receptor surface is

coloredby electrostaticpotential.

Potential ligands are being verified experimentally.

High affinity binders will be obtainedby performing

iterative steps of modeling including fragment

growing and linking, lead optimization, and

experimentalvalidation.

Thevirtual screeningworkflow usedfor selectionof potentialbindersis shownbelow. Information from the comparisonshownin

figures 2 and 3 was incorporated into the workflow. Small moleculeswith many stereoisomerswere discardedfrom the final

selection. All calculationswereperformedusingthe SchrödingerSuite2014-2 [4].

Figure 1. Ribbon diagram of the 

human bromodomain BRWD1(2) 

(PDB: 3Q2E).
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Figure 3a. Superposition of BRD4(1) (PDB:4LYW,

shown in wheat) onto BRWD1(2) (PDB: 3Q2E,shown

in pale green). The conservedasparagineresidue in

BRD4(1) which actsasa hydrogen-bond donor to the

acetylated lysine is substituted by a threonine in

BRWD1(2). Note the presenceof conservedwater

moleculesin the binding sites.

Figure 3b. Superpositionof BRWD1(2) (PDB: 3Q2E,

shown in pale green) onto PHIP(PDB: 3MB3, shown

in cyan). Both feature a threonine residue in their

binding sites,in front of which a water moleculewas

observed. The binding mode of co-crystallized small

molecules (an acetate ion in BRWD1(2) and 1-
methylpyrrolidin-2-one in PHIP)mimics that of the

acetylatedlysine by using the water molecule as a

bridge. Note that this water is not present in the

asparagine-containingstructures(SeeFig. 2a).

COMPARISON OF BRWD1(2) WITH OTHER BROMODOMAINS 

Figure 2. Multiple sequencealignment of selectedBRDsfrom the human bromodomainfamily. Most BRDsfeature a conserved

asparagineresiduein their binding site,which actsasa hydrogen-bond donor to the acetylatedlysine. FourBRDs,from the human

bromodomainfamily of 61, containa threonineresiduein the sameposition. Thisresiduealongwith other featuresof theseatypical

binding sitesaregoodstartingpointsfor designingselectiveinhibitors. Theligand interacting residuesin the binding siteof the well-

known bromodomainBRD4(1) aswell astheir co-alignedresiduesfrom other BRDsare highlighted in gray. Thethreonineresidues

areshownin cyaninsidea red vertical box. Thesequenceof targetBRWD1(2) is highlighted with a horizontal dottedbox.

RESULTS


