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Fluctuation of ectodomain shedding and the emersion of cancer cell heterogeneity
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Cancer is derived a single cell and becomes to show heterogeneous population
during the growth of its mass in general, which seems to lead to drug resistance. The epidermal

growth factor (EGF) family are transmembrane growth factors and their ectodomain shedding is a
crucial event to determine their soluble growth factor levels. We speculate that the fluctuation of
the ectodomain shedding of the EGF family would be related to the emersion of heterogeneous
population of cancer. In this study, we at first established three clones, stem, basal and luminal
types, form human breast cancer cell line, MCF-7 cells, and then performed quantitative analysis of
the ectodomain shedding of EGF family ligands in these clones. We revealed that the ectodomain
shedding of proAREG uniquely showed the correlation between the shedding level and clone types, and
was regulated through actin dynamics by CUL3 -RING based E3 ubiquitin ligase-dependent Rho
activation.
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Fig. 1. Analysis of EGF family ligand shedding
with the inhibitors of actin polymerization. A,
HT1080 cells were treated with the inhibitors of
actin polymerization, CyD (1 mM) or LatA (1
mM) for 30 min and were fixed and stained with
Rhodamine phalloidin. Cells were observed by
confocal microscopy. The scale bar indicates 20
mm. B,C, HT1080 cells stably expressing each
AP-tagged ligand were treated with the inhibitors
or the shedding stimulant phorbol ester TPA (100
nM) for 30 min. Data represent the mean + SD,
*p <0.05, **p < 0.01, ***p < 0.001, vs.
unstimulated cells. D,E, AP-ligand cells were pre-
treated with the metalloprotease inhibitor, KB-
R7785 (20 mM) for 30 min. The cells were
subsequently incubated for 30 min in the absence
or presence of CyD or LatA (1 mM). Data
represent the mean + SD.
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Fig. 2. Cullin E3 ubiquitin ligases regulate EGF
family shedding. AP-ligand cells were transfected
with control or each cullin siRNAs (20 nM). After
72 h, cells were treated with TPA (100 nM) for 30
min. Data represent the mean + SD, *p < 0.01,
**p < 0.05, vs. control siRNA treated cells.
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Fig. 3. Cul3 regulates AREG shedding. AP-ligand
cells were transfected with control or Cul3
siRNAs (20 nM). After 72 h, cells were treated
with TPA (10, 100 nM, bars from left to right) for
30 min. Data represent the mean + SD, *p < 0.01,
vs. unstimulated cells. AP-AREG cells were
transfected with siRNA and stimulated with 100
nM TPA for the indicated time periods and were
biotinylated with a membrane-impermeable
biotinylation reagent. The biotinylated proteins
were immunoprecipitated with an anti-AREG
antibody and were analyzed by Western blotting
using HRP- conjugated streptavidin. The intensity
of biotinylated AP-AREG bands is represented as
a fold-change relative to baseline levels (0 min).
Data represent the mean + SD, *p < 0.01, vs.
control siRNA treated cells.
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Fig. 4. Cul3 regulates AREG shedding in a RhoA
dependent manner. AP-AREG cells were
transfected with control or Cul3 siRNAs (20 nM).
After 24 h, cells were treated with the Rho
inhibitor C3 transferase (0.5 mg/ml) for 48 h. Cell
lysates were pulled down with rhotekin beads,
followed by Western blotting with anti-RhoA
antibody (upper). Cells were fixed and stained
with Rhodamine phalloidin. Cells were observed
by confocal microscopy. The scale bar indicates
20 mm (middle). Cells were treated with TPA
(100 nM) for 30 min and were analyzed by AP
assay (lower).
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