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In Brief

Erami et al. generate an E-cadherin-GFP

mouse to demonstrate real-time

quantification of E-cadherin mobility

using intravital photobleaching in a range

of tissue types. They show that changes

in E-cadherin mobility correlate with

changes in cell junction integrity and

invasiveness while demonstrating

applications of the mouse for future drug

discovery studies.
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SUMMARY

E-cadherin-mediated cell-cell junctions play a
prominent role in maintaining the epithelial architec-
ture. The disruption or deregulation of these adhe-
sions in cancer can lead to the collapse of tumor
epithelia that precedes invasion and subsequent
metastasis. Here we generated an E-cadherin-GFP
mouse that enables intravital photobleaching and
quantification of E-cadherin mobility in live tissue
without affecting normal biology. We demonstrate
the broad applications of this mouse by examining
E-cadherin regulation in multiple tissues, including
mammary, brain, liver, and kidney tissue, while spe-
cifically monitoring E-cadherin mobility during
disease progression in the pancreas. We assess
E-cadherin stability in native pancreatic tissue
upon genetic manipulation involving Kras and p53
or in response to anti-invasive drug treatment and
gain insights into the dynamic remodeling of E-cad-
herin during in situ cancer progression. FRAP in the
E-cadherin-GFP mouse, therefore, promises to be a
valuable tool to fundamentally expand our under-
standing of E-cadherin-mediated events in native
microenvironments.

INTRODUCTION

The capacity of cancer cells to dissociate from primary tumors

and invade requires the deregulation of interactions with adja-

cent cells and the surrounding tissue. A major challenge in

biology is the real-time monitoring of protein dynamics involved

in this process in their native context (Conway et al., 2014). The

ability to quantify the intricate spatiotemporal regulation of cell

adhesion molecules, such as E-cadherin, using techniques

including fluorescence recovery after photobleaching (FRAP)

has rapidly enhanced our understanding of E-cadherin’s subcel-

lular roles in regulating cell-cell integrity and dissociation in vitro

(Canel et al., 2010a; Shen et al., 2008; Sprague and McNally,

2005; Wu et al., 2014).

FRAP is commonly used for monitoring molecular movement

within cells. A small fluorescent region is bleached, and fluores-

cence recovery into the bleached region is measured over time

(Axelrod et al., 1976; Fritzsche and Charras, 2015; Sprague

andMcNally, 2005). From this, multiple readouts can be derived,

including, but not limited to the half-time of recovery, a measure

of the rate at which fluorescent molecules move in or out of the

region of interest, and the immobile fraction, an indication of

how much of the molecule remains trapped and unable to

move out of the analyzed region (for in-depth insights into

FRAP analysis, see Fritzsche and Charras, 2015). In the case

of fluorescently labeled E-cadherin, the immobile fraction can

indicate how much E-cadherin is trapped or engaged in cell-

cell junctions and may provide a molecular readout of junction

stability in real time (Canel et al., 2010b; Serrels et al., 2009).

FRAP has largely been used to probe molecular events within

2D cell culture using transfection-based approaches (Lippin-

cott-Schwartz et al., 2001; Shen et al., 2008), whereas its utility

in vivo has been limited (Ellenbroek and van Rheenen, 2014).

Recently, we and others have used FRAP in more complex

and physiologically relevant environments ranging from

application in Drosophila (Cavey et al., 2008) to the use of

E-cadherin-GFP FRAP in a mammalian system in vivo (Serrels
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