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Cancer is defined as a group of diseases characterized by uncontrolled cell growth 

and spreading of cancer cells. Cancer affects more than 20 million people each year 
and this rate is increasing globally. This has gathered great attention and efforts 
from the academic and pharmaceutical industry to identify and develop anti-cancer 
agents. The Wnt signaling pathway is one of the best-studied cancer signaling pathways.
 The Wnt signaling pathway is responsible for the embryonic development, cellular 
proliferation, and stem cell maintenance and self-renewal and adult somatic tissue 
homeostasis. Dysregulated Wnt signaling is the hallmark of many human cancers and 
results in the stabilization and accumulation of β-catenin, leading to the increased 
transcription and expression of Wnt target genes. The transcriptional activation 
function of β-catenin requires the formation of a nuclear super-complex with 
cofactors including BCL9/B9L, Pygopus, TCF, and CBP. It has been demonstrated that 
interaction of β-catenin with these cofactors is essential for transcription. Of 
these critical cofactors, pygopus is a recently discovered Wnt signaling component 
that is essential for β-catenin mediated transcription during normal development.   
Pygopus is proposed to play a role in the activator function of the complex acting 

either as a nuclear escort or as a link in the complex that recruits the basal 
transcription machinery. In humans, there are two pygopus genes, hPygo1, and hPygo2. 
Recent evidence shows that one of the pygopus family members, hpygo2, is overexpressed
in lung, ovarian, breast, cervical, hepatic cancers. 
Pygo2 recognizes modified histone 3 (H3K4me) tails by their cysteine-rich 

zinc-binding PHD domain and the HD1 domain of BCL9, an adaptor protein that directly 
binds to β-catenin. Thus, PHD is critical for β-catenin dependent transcriptional 
switches in both normal and malignant tissues. Because the PHD domain is pivotal for 
pygo2 function, the interfaces with its binding partners represent promising targets 
for inhibiting the oncogenic function of β-catenin.  
The case for β-catenin as a target for therapeutic intervention in cancer is 

overwhelming. However, developing direct inhibitors of the oncogenic β-catenin has 
proven a formidable challenge: there are no well-established enzymatic activators of 
β-catenin that could be inhibited and its main ligand interaction surface is 
extensive and shared between positive and negative regulators. 
In this study, we developed Wnt inhibitors by targeting PHD domain of pygo2. Based on 

the 3D structural information, in silico screening using Logical Drug Design was 
conducted to select the chemical chaperones that target the PHD domain of pygo2. We 
identified a small molecule inhibitor, termed JBC117 that interacts with D339, A348, 
R356, V376, and A378 in PHD corresponding to the binding sites with H3K4me and/or HD1 
and thereby, attenuating β-catenin mediated gene transcription. For colon (HCT116) 
and lung (A549) cancer cell lines, IC50 values of JBC117 were 2.6 ± 0.16 and 3.3 ± 
0.14 µM, respectively, while 33.80 ± 0.15 µM for the normal human fibroblast cells. 
We concluded that low doses of JBC117 specifically inhibited the proliferation of 
human colon and lung cancer cells but less toxic for non-cancerous human fibroblast 



cells. This feature implies a promising potential of JBC117 as an anticancer agent 
with a low risk of side effects. JBC117 potently antagonized the migration and 
invasion of cancer cells. Having established that JBC117 is a potent inhibitor of 
Wnt signaling in colon and lung cancer cells, we then tested whether JBC117 is able to 
induce apoptosis. Moreover, JBC117 increases caspase activity in cancer cell lines. In 
vivo studies showed that the survival time of mice was significantly prolonged by the 
subcutaneous injection of JBC117 (10 mg/kg/day).  
Several components of the Wnt signaling pathway has been extensively targeted for the 

development of new therapeutics to treat cancer. Our results give more insights about 
the discovery of small molecules that selectively target the Pygo-BCL9 interface in 
cancer, that are highly promising for inhibiting the oncogenic Wnt pathway. 


