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• Previous studies associated galectin-3 (Gal-3) expression with ovarian cancer (OC)
chemoresistance.

• In normal cells, signal transducer and activator of transcription 3 (STAT3) are transiently activated
in response to specific growth factors and cytokines, while STAT3 is constitutively activated in
many cancerous cells, including OC cells.

Study Purpose
• To determine the relationship between STAT3 activity and Gal-3, and to investigate the cytotoxic 

effect of PectaSol-C® Modified Citrus Pectin (Pect-MCP; ecoNugenics, Santa Rosa, CA) as a 
specific inhibitor of Gal-3 in combination with Paclitaxel (PTX) to kill the OC cell SKOV-3 
multicellular tumor spheroid (MCTS).

Study Design
• SKOV-3 cells in 2D and 3D cultures were treated with exogenous Gal-3 for the assessment of

STAT3 activity.
• Two-way ANOVA main effect and IC50 of each drug paclitaxel (PTX) and Pect-MCP (ecoNugenics,

Santa Rosa, CA) or in combination were obtained from MTT assay results.
• The phosphorylated STAT3 levels, migration, invasion, integrin mRNA and p-AKTser473 levels were

assessed in the absence or presence of each drug alone or in combination.
• Gal-3 expression levels were assessed in human serous ovarian cancer (SOC) specimens and its

correlation with difference integrin mRNA levels was further assessed.

Results/Conclusions 
• Gal-3 expression level was significantly increased in MCTS compared to monolayer SKOV-3 cells

which triggered STAT3 phosphorylation (Figure 1).
• Pect-MCP synergized with PTX to kill SKOV3 MCTS through abrogation of STAT3 activity and reduced

expression of its downstream target HIF-1α, reduced integrin mRNA levels, and subsequently
decreased AKT activity (Figure 2).

• There were high expression levels of Gal-3 in human high-grade SOC specimens compared to the
normal ovary and borderline SOC which positively and significantly correlated with α5, β2, and β6
integrin mRNA levels.
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RESEARCH HIGHLIGHTS*
MODIFIED CITRUS PECTIN 

- OVARIAN CANCER SPHEROIDS

 First-time report that PectaSol-C MCP synergized with paclitaxel to kill ovarian cancer cells through abrogation of signal
transducer and activator of transcription 3  activity and reduced expression of its downstream target HIF‐1α, reduced 
integrin mRNA levels, and subsequently decreased AKT activity.

 Galectin-3 expression significantly higher in ovarian cancer cell SKOV‐3 multicellular tumor spheroid cells contributing to
PTX resistance through tumor-promoting STAT3 phosphorylation activation.

 MCP can be considered as a potential adjuvant to enhance the PTX effect on ovarian cancer through STAT3.

Background 



Pectasol-C modified citrus pectin targets galectin-3-induced STAT3 activation and synergize paclitaxel cytotoxic effect on ovarian cancer spheroids
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Figure 1. Galectin-3 triggers STAT3 activation in 2D and 3D SKOV-3 cell culture. A, Higher STAT3 activity as revealed by increased 
p-STAT3 tyr705 levels in SKOV3 MCTS during time compared to ML (left and right panels). B, Gal-3-induced STAT3 activity in 2D or 3D 
SKOV-3 cells. Cells were treated with rhGal-3 (30 μM) for 30 and 60 min. C, Western blot analysis of p-STAT3tyr705 revealed higher 
Gal-3-induced STAT3 activity in MCTS compared to ML as shown in B (left and right panels). D, Immunofluorescence of p-STAT3 tyr705 
in rhGal-3-treated SKOV-3 cells for 300 min. Western blots represent one of the three independent experiments. Data are presented as 
Mean ± SD, n = 3. *: P ≤ 0.05; **: P ≤ 0.01; ***: P ≤ 0.001 compared to control. Scale bar = 62.5 μm

Figure 2. PTX and Pect-MCP in combination strongly decrease STAT3 activity and HIF‐1α expression levels in SKOV‐3 MCTS. A, p‐
STAT3 tyr705 levels were increased in MCTS in a time-dependent manner which was abrogated or decreased in 6 and 9 days MCTS, 
respectively. B, HIF‐1α expression analysis in 9 days MCTS treated with each drug alone or in combination. Western blots represent one 
of the three independent experiments and results were normalized compared to GAPDH as an internal control. Mean ± SD, n = 3. *: P ≤ 
0.01; **: P ≤ 0.01; ***: P ≤ 0.001 compared to control

Summary
• Pect-MCP enhances the PTX effect on ovarian cancer cells MCTS through inhibition of STAT3 activity.




