Fragment-based virtual screening for unexplored bromodomains
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Fragmenibased virtual screening

Fragmenbaseadvirtual screenind FBVS)utilizeslow
molecular weight (MW<300) compoundsto target
subpocketavithin a p r o t bindingosse [1]. The

identified fragmentaregeneral

lweakbinderswhich

can be combined or optimized to produce high

affinity binders Comparedto

ligandbasedvirtual

screeningk-BVSallowsfor screeningf a muchlarger
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Commercially availablecompoundswere collected and filtered

using an

automated workflow designed within

the

ChemicalToolBoX6, 7]. Fragmentsvereselectedisingthe Rule of

Threel[1].
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Bromodomains
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Bromodomainsare emergingepigenetidargetsin varioustypesof cancer[3]. Theyrecognizes-N-acetylatedysine
residueqgKa¢ on the unstructuredhistonetails The Kac binding site of most bromodomaindeaturesa conserved
asparaginessidueresponsibldor substrateecognition[4]. ConverselysomebromodomainsuchasBRWD1, PHIP,

and
hyd

BRWD3 havea threonineresiduein the sameposition (Figuresl &
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Figure 1. Multiple sequencalignmentof selectedromodomainsThe
sequence®f BRWD1(2) and residuesnvolvedin ligandrecognitionare
highlighted

Druggabillity and chirality analysis

We haverecentlyshownthat low-druggabilitybinding sitescan be

addresseavith chiral moleculed5]. To getinsightinto the chirality
demandsof BRDs, we have analyzedthe druggability of their

recognitionsite The resultssuggesthat BRWD1(2) binds preferably
chiralmolecules
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Figure 3. Druggability analysisof severalBRDs Historical
accessibilityf the targetsand their expectecchirality demands
areindicated The averageruggabilityvaluefor difficult targets
(0.871) isindicatedasa dashedine.
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2). This threonine could act both asa

rogerbond donor and acceptorand is a goodstartingpoint for the identificationof selectivenhibitors. In this
jlectwetargetBRWD1(2) usingthe FBVSapproach

Figure 2. Superpositionof Kac binding sites
of BRD4(1) (PDB 3UVW) and BRWD1(2)
(PDB 3Q2E). The acetylatedysine residue
(shownin blue)is engageth ahydrogerbond
with the conserveasparaginef BRD4(1).
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