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DEK is a 43 kDa nuclear protein, and it is a major component of chromatin 
in multicellular organisms.  It binds to DNA in a sequence independent, but 
structurally selective manner, binding preferentially to four-way junction 
DNA over B-DNA.  DEK is of interest as a possible target for new cancer 
therapeutics, as it has been found to be over-expressed in a number of 
tumors, including bladder cancer, melanoma, hepatocellular carcinoma, 
glioblastoma, lung cancer and cervical cancer.  DEK expression is 
lost during differentiation, and its over-expression is associated with 
resistance to the cancer drug doxorubicin.  We have expressed and 
purified a His-tagged DNA binding fragment of DEK, comprising amino 
acids 68-226, and used this fragment to develop an HTRF based ultra-
high throughput screening assay for DEK binding to DNA.  The assay 
is robust, yielding Z-prime values of 0.7-0.8 in a 1536-well format, and 
the signal is readily competable with four-way junction DNA.

The  amino-terminal domain of DEK, comprising amino acids 68-226 of 
the full-length protein, was expressed in E. coli as a fusion with a hexa-
histidine affinity tag.  The protein was purified to near homogeneity by 
immobilized metal affinity chromatography followed by size exclusion 
chromatography.

Binding of His-tagged DEK(68-226) to biotin-labeled double-stranded DNA 
brings a Lumi4 Tb-labeled anti-Histag antibody (Cisbio) into close proximity 
with d2-conjugated streptavidin, giving rise to a time-resolved FRET signal.

Heat map of duplicate screening plates
 in 1536-well format

Effect of ionic strength 

NaCl concentrations at or below 140 mM yield a robust response 

Tb-Anti-6His antibody and streptavidin-d2 can be added either sequentially or 
in a single step. 

Addition of combined detection 
reagents 

Using four-way junction DNA as the probe yields EC50s and Hill slopes 
that are highly dependent on the concentration of the DEK fragment. 

Binding of DEK68-226 to biotin-
labeled four-way junction DNA 

Using biotinylated duplex DNA as the probe yields Hill slopes that are closer 
to one and EC50s that are much less dependent on the concentration of the 
DEK protein fragment. 

Binding of DEK(68-226) to biotin-
labeled duplex DNA 

Four-way junction DNA effectively competes with biotinylated duplex DNA for 
binding to DEK(68-226) in 1536-well format. 

Competition binding with unlabeled 
four-way-junction DNA 

It can be seen that the same wells appear to contain hits in both plates.  The 
leftmost four columns contain high (red) and low (violet) control wells. 

Plate 1 
Z’ = 0.739 
S/B = 3.68 

Plate 2 
Z’ = 0.738 
S/B = 3.48 
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