
Figure 1. Effect of honokiol on the 
invasion and colony formation of the 786-0 
cells. The 786-0 cells were treated with 
honokiol (A) (0-20 μM) or (B) (0-40 μM). 
Cell invasion through Matrigel and colony 
formation in agarose were determined. 
Each bar represents the mean ± SD in one 
representative experiment repeated at least 
twice. Representative pictures of colony 
formation are shown (C). Statistical analysis 
by ANOVA, *P<0.05.
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• Renal cell carcinoma (RCC) is a common urological cancer worldwide and has a high risk
of metastasis.

• Approximately 70% of patients with RCC will develop recurrence after surgical resection, and
25%-30% of patients will eventually progress to distant metastasis, and in these cases, the 5-year
survival rate of patients is <10%.

• Moreover, 20-25% of RCC patients remain unresponsive to all treatments, with rapid disease
progression.

• 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 potential therapeutic role of honokiol in RCC cell metastasis.
• To determine whether honokiol’s (HonoPure®, ecoNugenics, Santa Rosa, CA) mechanism of action

involves activation of metastasis-suppressor gene KISSPEPTIN-1 and its receptor KISS1/KISS1R signaling.

Honokiol Suppresses Metastasis of Renal Cell Carcinoma by 
Targeting KISS1/KISS1R Signaling
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 Pure honokiol (HNK) significantly inhibited the invasion and colony formation of highly metastatic renal 
carcinoma cells (786-0).

 HNK markedly upregulated metastasis-suppressor gene KISS1 and its receptor, KISS1R, at both transcription 
and translation levels.

 HNK stimulated the expression of tissue inhibitor of metalloproteinases 4 (TIMP4).
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Results/Conclusions
• As shown in Fig. 1A, honokiol inhibits cell invasion through Matrigel in a dose-dependent manner.
• Honokiol significantly decreases the number of anchorage-independent colonies formed, which is

a key step in cancer metastasis (Fig. 1B and C).
• Honokiol significantly upregulated the metastasis-suppressor gene KISS1 and its receptor, KISS1R,

at both transcription by relative mRNA expression (Fig. 2) and translation levels.

Summary
• Previous research literature has shown that honokiol targets multiple signaling pathways such

as nuclear factor κB (NF-κB), signal transducers and activator of transcription 3 (STAT3), mammalian
target of rapamycin (mTOR) and epidermal growth factor receptor (EGFR), which have great
relevance during cancer initiation and progression. Moreover, pharmacokinetic studies revealed that
honokiol crossed the blood-brain barrier (BBB), the blood-cerebrospinal fluid barrier (BCSFB) making
it a good agent for clinical trials

• The results indicate that activation of KISS1/KISS1R signaling by honokiol decreases the
invasiveness and colonized capacity of highly metastatic RCC cells.

• KISS1/KISS1R signaling is a major target of honokiol in suppressing metastasis of a highly
aggressive RCC phenotype.

Figure 2. Honokiol stimulates mRNA expression of KISS1 and KISS1R in the 786-0 cells. The 786-0 cells were treated with honokiol (0-
40 μM) for 24 h and qRT-PCR analysis on KISS1 and KISS1R were performed. Each bar represents the mean ± SD of three independent 
experiments. Statistical analysis by ANOVA, *P<0.05.
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Study Design 
•  Cells from the highly metastatic RCC cell line (786-0) cells were treated with honokiol (0-20 μM

for 24 hours and cell invasion and colony formation assays were performed.
•  DNA-microarray analysis of 92 tumor metastasis-associated genes and 4 candidate endogenou

control genes was performed.
•  KISS1/KISS1R signaling was evaluated at the transcription by reverse transcription quantitativ

polymerase chain reaction (qRT-PCR) and translation levels by western blot analysis.


