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Background
Frizzled receptors (FZDs) are a family of seven-transmembrane-

spanning proteins belonging to the superfamily of G protein-coupled 
receptors [1]. They are comprised of ten members (FZD1–FZD10), 
which anchor in cell membrane and function as receptors of Wingless-
type (WNT) signaling pathway. Wnt/β-catenin signaling pathway 
through FZDs play key roles in both normal development and 
tumorigenesis, especially they have been demonstrated to be involved 
in a large variety of cancer-related processes, such as proliferation, 
migration, invasion, angiogenesis, stemness, and chemoresistance after 
cancer recurrence. FZD7 is the most studied member in the FZDs 
family. Those findings highlight the biological role of FZD7 in cancer 
and indicate FZD7 being an attractive pharmacological target. 

Different approaches have been designed to block FZD7, including 
small molecule inhibitors, small peptides, antibodies, and soluble 
FZD7 [2]. A recent review, titled as “Frizzled Receptors as Potential 
Therapeutic Targets in Human Cancers”, give a list of those FZD7 
antibodies/inhibitors under development, including two small molecule 
compounds SRI37892 and FJ9, two small interfering peptides RHPDs 
and dFz7-21 [3], two antibodies scFvs and OMP-18R5, and one soluble 
FZD7. OMP-18R5 (Vantictumab) is the only one currently in phase 
I clinical evaluation. The cancer type for those inhibitors are Wilms’ 
tumor, breast cancer, pancreatic cancer, and hepatocellular carcinoma, 
et al.

Triple negative breast cancer (TNBC) is a type of breast cancer 
whose expression of ER, PR, and HER2 is negative. Clinically it is 
characterized as more aggressive and less responsive to standard 
treatment with a poorer overall patient prognosis. Recent studies 
indicate that Wnt/β-catenin signaling is particularly activated in 
TNBC. FZD7 is frequently upregulated in TNBC cell lines and tissues. 
Knockdown of FZD7 with siRNA, or using scFvs against FZD7, can 
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Triple negative breast cancer (TNBC) is one of those intractable malignancies, featured by dysregulated activation of Wnt/β-catenin signaling pathway. A recent study 
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may serve as a pharmacological probe to explore further the function of FZD7 in cancer biology and develop FZD7-based antibody.

Purpose: The purpose of the study is to use the extracellular domain of human Fzd7 to develop a soluble recombinant peptide (named as rhFzd7), to decoy Wnt 
and inhibit the pathway, and to inhibit TNBC.

suppress tumor transformation and inhibit tumor growth of TNBC. 
One condition of the clinical trial of Vantictumab is for locally 
recurrent or metastatic breast cancer (In combination with Paclitaxel, 
NCT01973309).

In sum, targeting Wnt signal pathway, especially targeting Fzd7, is a 
promising strategy against TNBC. Those inhibitors under development 
will be helpful for us to clarify the pathway, such as their role in cancer, 
and the redundancy of each components in this pathway. They are also 
promising agents against the intractable cancer TNBC.

Results and conclusion
rhFzd7 (around 27kd) was generated using E. coli system, with 

the codons optimized by the preference of E. coli. This novel rhFzd7 
was demonstrated to have specificity and affinity to Wnt3a, antagonize 
Wnt/β-catenin pathway, and exhibit anti-tumor and anti-angiogenesis 
activity against TNBC. When used in combination with standard 
chemotherapeutic agent Docetaxel, rhFzd7 sensitized TNBC to 
Docetaxel significantly. These results give insightful meaning for 
the development of Fzd7-targeted drugs against TNBC. The peptide 
described here represents a promising small ligand that specifically 
targets FZD7, and it serves as a pharmacological probe to explore 
further the function of FZD7 in cancer biology and develop FZD7-
based antibody.
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