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Study on the fluctuation of ectodomain shedding and its application to predict
cancer cell dynamics
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We analyzed the relation between phenotypic transition of tumor cells and
ectodomain shedding activity of membrane-anchored growth factor proHB-EGF in breast tumor MCF-7 cells. We
established two MCF-7 clones and further analyzed. One (clone #8) mostly ?enerated epithelial-like
colonies, while the other (clone #5) produced both epithelial- and fibroblast-like colonies. We
demonstrated that proHB-EGF was more shed in breast tumor MCF-7 cells with epithelial-like morphology
than those with fibroblast-like morphology. We speculate that ectodomain shedding of proHB-EGF could be
associated with morphological phenotype transition of breast tumor cells.
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Figure 1. The fluorescent proHB-EGF-based

metalloprotease biosensor Fluhemb. (A) Structure of
Fluhemb. (B) After serum starvation,
Fluhemb-HT1080 cells (human fibrosarcoma cells)
were stimulated by TPA (50 nM) for 60 min. For
metalloprotease inhibition, the cells were treated with
20 [IM of GM6001 or KB-R7785 for 30 min before
TPA stimulation. The whole-cell lysate was analyzed
using SDS-PAGE and western blotting. Fluhemb was
detected by anti-mCherry or anti-mAG antibodies.
Detection of beta-actin was used as a loading control.
The images were obtained by fluorescent microscopy,
and signa intensity of Azami Green and mCherry on
the plasma membrane (free edge and cell-cell contact
sites) was measured with Fiji software. Shedding
activity was shown as G/R ratio (Azami Green /
mCherry). The figures 1A&B are adopted from Inoue
et al., J. Biochem. 154: 67-76, 2013.
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Figure 2. Analysis of MCF7 clone phenotype and
shedding activity. (A) Fluhemb construction was
introduced into MCF7 cells (human breast cancer cell
line) and established MCF7 clones (#1-10)
stablyexpressing Fluhemb. Clone #5 gave rise to
colonies with both epithelial and fibroblast-like
morphology after sub-cultivation (7 days). Clone #8
gave rise to colonies with epithelial-like morphol ogy
after sub-cultivation (7 days). (B) Fluorescent images
of MCF7 clone #5 and #8. (C) Fluorescent intensity of
Azami Green and mCher.
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Figure 3. Analysis of MCF7 clone phenotype and
shedding activity (time-course analysis).

(A-C) Fluorescent images of Fluhemb-MCF7 clones.
Images were captured at Day 1, 5 and 7. Fluorescent
intensity of Azami Green and mCherry was measured
by Fiji software. The G/R ratio was calculated in each
clone. Data represent the mean £ S.D. (n=3), *p <
0.05.
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Figure 4. MCF7 clone phenotypes and proHB-EGF
shedding activity. The clones showing low shedding
show fibroblast-like morphology, and the clones
showing high shedding show epithelial-like
morphology.
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