
Academic drug discovery pipeline 

(i) Few tens of promising candidates are selected from 

millions of chemicals using efficient in silico techniques. 

(ii) Their binding affinity is evaluated experimentally by 

ITC, α-screen, ThermoFluor, etc. 

(iii) Validated lead compounds are subjected to further 

structure-based optimization. 

(iv) The biological activity of the hits is explored in in 

vitro cellular assays. 
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General overview 

Bromodomains are epigenetic mark ‘readers’ that 

specifically recognize ɛ-N-acetylated lysine residues. 

Their potential as therapeutic targets has attracted 

much attention due to their implication as regulators of 

disease-relevant gene expression. BET is the most 

studied bromodomain subfamily so far, and it has been 

characterized as a key determinant in several types of 

cancer, particularly leukemia [1,2]. We have performed 

a structure-based virtual screening and identified 4-acyl 

pyrroles as a novel class of bromodomain inhibitors [3]. 
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Conclusions 

4-acyl pyrrole derivatives represent a novel class of 

potent BET bromodomain inhibitors. We show that 

rational design allows for the modulation of human 

bromodomains beyond the BET subfamily. 

The established collaborative platform presented herein, 

built within the CRC 992 Medical Epigenetics, is an 

efficient academic resource for the development of 

inhibitors of disease-relevant epigenetic targets. As a 

result, we are currently expanding the scope of our work 

to other less studied epigenetic regulators. 

XD14 

KD, BRD4(1) = 0.16 µM 

Discovery of XD14 

We successfully applied the 

presented academic pipeline 

and identified the potent 

BET bromodomain inhibitor 

XD14, which features a 

novel 4-acyl pyrrole core. 

Design of CREBBP and EP300 inhibitors 

We have used the 4-acyl pyrrole scaffold to rationally 

design compounds with improved affinity towards 

CREBBP and EP300 compared to XD14: 
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Bromodomain selectivity 

profiling shows that XD14 

inhibits the BET bromodo-

main family, as well as the 

bromodomains of CREBBP 

and EP300. 

XD14 exhibits potent, spe-

cific inhibition of cell prolife-

ration of leukemic cell lines 

HL60 and SR. The com-

pound is not toxic neither in 

cellular nor animal models. 
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