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On the growth and form of the gut 2.\

Thierry Savin“r‘, Natasza A. Kurpiusz*, AmyE. Shyerz*, Patricia Fl()rescu', Haiyi Liang“r, L. Mahadevan'~*56.7 }E‘FE]
& Clifford J. Tabin® us—

https://www.google.co.jp/search?q=%E8%85%B8&client=firefox-
b&source=Inms&tbm=isch&sa=X&ved=0ahUKEwisu-fpsMrMAhWHFJQKHY-
The developing vertebrate gut tube forms a reproducible looped pattern as it grows into the body cavity. Here we use nDIUQ_AUIBygB&biw=1811&bih=1183#imgrc=1-2VJiXOns34yM%3A
developmental experiments to eliminate alternative models and show that gut looping morphogenesis is driven by the -
homogeneous and isotropic forces that arise from the relative growth between the gut tube and the anchoring dorsal
mesenteric sheet, tissues that grow at different rates. A simple physical mimic, using a differentially strained composite [=| | o

of a pliable rubber tube and a soft latex sheet is consistent with this mechanism and produces similar patterns. We devise 7-— w \
amathematical theory and a computational model for the number, size and shape of intestinal loops based solely on the * A [ & B — —

measurable geometry, elasticity and relative growth of the tissues. The predictions of our theory are quantitatively
consistent with observations of intestinal loops at different stages of development in the chick embryo. Our model also
accounts for the qualitative and quantitative variation in the distinct gut looping patterns seen in a variety of species
including quail, finch and mouse, illuminating how the simple macroscopic mechanics of differential growth drives the
morphology of the developing gut.
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CHAOS 22, 033132 (2012)

Pacemaker interactions induce reentrant wave dynamics in engineered
cardiac culture

Barttomiej Borek, T. K. Shajahan, James Gabriels, Alex Hodge, Leon Glass,

and Alvin Shrier®
Department of Physiology, McGill University, 3655 Promenade Sir William Osler, Montreal,
Quebec H3G 1Y6, Canada

(Received 11 June 2012; accepted 9 August 2012; published online 27 August 2012)
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Human brain organoids on a chip reveal the
physics of folding

Eyal Karzbrun®', Aditya Kshirsagar’, Sidney R. Cohen?, Jacob H. Hanna®" and Orly Reiner®™

NATURE PHYSICS | VOL 14 | MAY 2018 | 515-522 | www.nature.com/naturephysics
(Tallinen et al., 2016)
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