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Turing instability : a simple non linear example
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Turing instability : a nonlinear case Turing instability, a nonlinear case : the final state
Ui=1,a=1,x=1,8 =.1,8 =12,c¢=2,D =1,D =7 U (red), V (black)
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Skin patterns
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Mammalian palate (rugae formation)

A D Economou et al, Nature Genetics 44, 348 (2012)
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I I I I Cut: lateral inhibition
S VS. propagation

SU5402 chemical inhibitor of FGF
->  FGF suggested Turing activator

Cyclopamine Shh signalling inhibitor
-> Shh suggested Turing inhibitor

Other pathways (Wnt, BMP) involved
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Short-range activation, long-range inhibition :

Localized state
(potential a=.3; 1 A=.5 ,1B=6,tA=tB=l )




Left-right asymmetry: localized expression of Nodal

Mammalian embryo
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Tabin, Cell 06; Mueller et al, Science 2012 ;short overview: Hamada, Dev. Cell. (2012)T




A Squint-GFP B Mean diffusion coefficients
Time post bleach (s)
Pr-bleach 10 300 3000

.S

254

N
o
e

e
14 £
= 15+
o
.g' 0.8 Lz
g 3
E 0.6 - o 10+
- <
9] S
N 7]
— -
© —
0.4 1 =
=
0.2
D=3.2um%s
0+ r r T T " ] 0+ ,
0 500 1000 1500 2000 2500 3000 Cyclops- Squint-  Lefty1l-  Lefty2-
Time (s) GFP GFP GFP GFP

Mueller et al, Science 2012



Cell polarity as a localized Turing-like state ?
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uniform mostly  leading leading lateral  back
uniform  edge edge and back

F. 1. Comer and C. A. Parent, Cell 109, 541 (2002)



