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A photo of myself, standing next to my poster (Optogenetic Shroom3 in branching morphogenesis, co-author: Robyn D’Arcy-Evans).
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A photo taken during my Flash Talk presentation (Optogenetic Shroom3 in branching morphogenesis, co-author: Robyn D’Arcy-Evans).
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1. Introduction

Branching morphogenesis takes place in development of many

internal organs, including lungs and kidneys. Tissue branching
involves symmetry-breaking, a process not well understood. This
research tested the hypothesis that branching occurs when
mechanical forces make some cells grow more than the others, with

convexity encouraging growth and concavity inhibiting it

The project used Madin-Darby Canine Kidney (MDCK) cells that form
cysts in 3D culture and are capable of branching when treated with
hepatocyte growth factor (HGF). MDCK cells were engineered to
contain a light-activated version of Shroom3 protein (OptoShroom)
Shroom3 drives actin-to-myosin association (McGreevy et al, 2015)
and localises on the apical domain of cells (Figure 1). Its activity
promotes apical constriction, leading to epithelial deformation
(Loebel et al, 2016; Figure 2). The research aimed to test, whether
OptoShroom activation induces branching in a HGF-like manner.

Figure 1. OptoShroom (green) localises on the apical side of MDCK cysts
Scale bar = 50 um.
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Figure 2.

formation that could be induced by the OptoShroom activation.

2. Results

Wild type and OptoShroom MDCK cells were seeded in collagen gels
and cultured for 7-10 days to form 3D cysts. Both wild type and
OptoShroom cysts were capable of branching when treated with
40 ng/ml HGF.

Blue light (455 nm) illumination was used on both wild type and
OptoShroom cysts. After 72 h of illumination, OptoShroom cyst
Symmetry was breaking (p = 0.003 when compared to wild type and
P = 0.08 when compared to non-illuminated OptoShroom, in which
some symmetry-breaking could have occurred due to weak
OptoShroom assembly in the dark; Figure 3)
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Figure 3. Before illumination, both wild type and OptoShroom cysts had

rounded, regular shapes. After 72 h of illumination, OptoShroom cysts
were elongated, with symmetry breaking and processes forming, while
the wild type cysts morphology did not change. Scale bar = 50 ym.

Increasing the illumination period to 96 h did not increase
projection formation. Combining HGE and light exposure also

did not result in increased processes formation.

3. Conclusions
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