
Figure 1. (A) quantification of the wound healing 
assay results, which revealed that honokiol (2.4 
and 4.8 μg/ml) significantly inhibited the migration 
capacity of J82 cells following 24 h of treatment in 
a dose dependent manner. (B) quantification of the 
Transwell assay results demonstrated that honokiol 
(2.4 and 4.8 μg/ml) repressed J82 cells invasion 
capacity following 16 h of treatment in a dose 
dependent manner. **P<0.01, ***P<0.001, 
****P<0.0001. Data are represented as the 
mean ± standard deviation following experiments 
performed in triplicate.
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• Urinary bladder cancer (UBC) is one of the most common urological cancer types.
• In USA (2016), estimated 58,950 new cases and 11,820 UBC-associated mortalities.
• Muscle invasive bladder cancer has a high propensity for metastasis with poor prognosis.
• Localized UBC has 5-year survival rate ~70%, whereas the rate with distant lesions ~5%.
• Current treatments, including chemotherapy and radiotherapy possess limited effects on muscle

invasive bladder cancer (>stage 2).
• Honokiol is the major active component derived from the bark of the plant Magnolia officinalis, a

traditional Asian medicine. As one of the major lignans with high bioavailability, honokiol exhibits
multiple biological properties, including muscle relaxant, neuroprotective, anti-inflammatory, and
anticancer effects.

Study Purpose
• To investigate the underlying molecular mechanisms of UBC development and to further the

development of efficacious therapeutic reagents for UBC.
• To determine whether honokiol (HonoPure®, ecoNugenics, Santa Rosa, CA) exhibits an effect on UBC

cell migration and invasion.

Honokiol Inhibits Bladder Cancer Cell Invasion Through Repressing 
SRC-3 Expression and Epithelial-Mesenchymal Transition
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 Pure Honokiol significantly inhibits urinary bladder cancer (UBC) cell migration and invasion.  
 Honokiol suppresses epithelial-mesenchymal transition (EMT) of UBC cells via regulating the 

expression levels of E  and N cadherin transmembrane cell adhesion proteins are essential in the 
formation of adherens junctions that bind cells with each other.  

 The data indicate that honokiol inhibits UBC cell invasion via repression of EMT and regulation of the 
expression of cell invasion associated genes, steroid receptor coactivator-3 (SRC-3), matrix 
metalloproteinase (MMP)-2 and Twist1.
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Results/Conclusions
• The results from the wound healing assay demonstrated that honokiol can inhibit the migratory

capacity of J82 cells in a dose-dependent manner. Following 24 h treatment with honokiol at 2.4
and 4.8 μg/ml, the wound closures were significantly reduced by 23, and 75%, respectively,
compared with that in the vehicle-treated cell group (Fig. 1A).

• Invasion capacity of UBC cells was significantly decreased upon treatment with honokiol for 16 h
compared with the vehicle-treated control group. The numbers of the invading cells significantly
reduced by 67 and 92% upon 2.4, and 4.8 μg/ml honokiol treatment, respectively (Fig. 1B).

• J82 cell viability was significantly decreased by 17 and 33% when treated with 2.4, and
4.8 μg/ml honokiol for 16 h, respectively, compared with the vehicle control group.  The inhibition
on cell viability observed was less compared with the effects on cell invasion.

• Suppressed epithelial-mesenchymal transition (EMT) (implicated in cancer cell invasion) by induction
of E-cadherin and repression of N-cadherin.

Figure 2. Honokiol reduces genes involved in cancer cell invasion. (A) mRNA and (B) protein expression levels of SRC 3, MMP 2 and 
Twist1 genes in J82 cells treated with honokiol for 24 h. β-actin was used as a normalization control. (C) Honokiol significantly suppressed 
Twist1 gene promoter activity in J82 cells as demonstrated through the luciferase reporter assay. **P<0.01, ***P<0.001. Data are 
represented as the mean ± standard deviation following experiments performed in triplicate. SRC 3, steroid receptor coactivator 3; MMP 
2, matrix metalloproteinase 2.
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• The highly metastatic human bladder cancer J82 cell line was chosen for the present study.
• J82 cells were treated with different concentrations of honokiol (0, 2.4, and 4.8 μg/ml) for various

time periods depending on the assay being conducted to measure cell viability, migration,
invasiveness, and genetic expression, using tetrazolium dye (MTT), wound healing, transwell invasion,
reverse transcription quantitative polymerase chain reaction (RT-qPCR) assays respectively.

Study Design 
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• The results demonstrated that the expression of the oncoprotein steroid receptor coactivator-3
(SRC-3), and two SRC-3 downstream targets, matrix metalloproteinase (MMP)-2 and Twist1, was
significantly downregulated by honokiol at the mRNA (Fig. 2A) and protein (Fig. 2B) level
compared with the vehicle-treated control group.  Following 24 h of transfection, cells with were
treated honokiol for another 24 h. As a result, honokiol (2.4 and 4.8 μg/ml) significantly reduced
the luciferase activity of Twist1-reporter in a dose-dependent manner (Fig. 2C).

• In the presence of honokiol (4.8 μg/ml), the ectopic expression of SRC-3 in J82 cells significantly
increased the number of invading cells. Furthermore, the ectopic expression of SRC-3 reversed the
honokiol-induced changes to E-cadherin, MMP-2 and Twist1 expression. Consistently, SRC-3
overexpression almost restored the Twist1-reporter activity under honokiol treatment, suggesting that
Twist1 could be a target gene of SRC-3.

Summary
• Honokiol can significantly inhibit UBC cell migration and invasion.
• The results suggest that honokiol suppresses EMT of UBC cells via regulating the expression levels of

E- and N-cadherin.
• The data indicates that honokiol inhibits UBC cell invasion via repression of EMT and regulation of

the expression of cell invasion-associated genes, including SRC-3, MMP-2, and Twist1.




