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The authors study embryonic epidermal wound healing using the fruit ﬂy Drosophila Melanogaster as a
biological prototype. They present a simple mathematical model for epithelial sweeping in wild type ﬂy
embryos. Preliminary validation of the model is done on the basis of the movies of a laser wound healing
of stage 14/15 ﬂy embryos and of a dorsal closure. Similar laser wounds, as well as mechanical wounds,
have been studied earlier by Wood et al. [Nat. Cell Biol. 4, 907-912 (2002)] from a biochemical point of
view.
The cytoskeleton and membrane of the cells of the epidermis are globally viewed as a mechanical continuum, which can bear traction and compression loads but neither bending nor torsion. Assuming a linear
elastic response of this medium considered as a plane surface, one observes planar elastic deformations.
From the mathematical point of view, this leads to a simple continuum membrane model governed by a
Poisson equation with suitable boundary conditions.
In the paper under review, the authors concentrate on modeling of the second phase of wound healing,
that is, the closing of the wound. The main closing mechanism is actin cable contraction; the cable
formation restrains ﬁlopodial and lamellipodial number and activity. Furthermore, there is no evidence
of the formation of a contractile connective tissue. Consequently, the authors optimize parameters in the
model by describing only the ﬁrst two forces - epidermal tension and actine cable contraction. However,
the third force is of interest for the cases where the cable formation is inhibited or for adult wound healing
where lamellipodial crawling is important. It is also used in the study of the dorsal closure. Although the
authors project the confocal images to obtain 2D data which are simpler to treat, all forces described in
the model can be also considered in 3D.
For the entire collection see [Zbl 1166.37001].
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