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Zygote is a sphere of cells

The laws of physics
are sphorically symmetrical

& How is symmetry broken
in development?

Mathematical model of the zygote

· cells that push, pull , stretch
on each

other (mechanical

forces

④ Chemicals that react w/ each

other& diffuse between cells

"In this section a mathematical model of the

embryo
will be described.This model will be a

simplification and an
idealization

,
and consequently

a falsification .

It is to be hoped that the

features retained for discussion are those of greatest
importance in the present state of knowledge ."
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(makes things spread out (
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(i) = (i) (n)
u = V -& Activator
v = - 34 + 4V

&
inhibitor

(ii)u = 34
,

vi = (b)

(ii) w= v , u = (i)

( = critm(U
t
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3 : 1 ratio of U:V (equilibrium ratir)



# doesn't feel like we're closer to

answering Q...
but let's carry

out

the analysis.

scontinuous virg of
cells

O
U(X , +)

=
concentration of U

XE(02T]

VIX+ ) =
concentration of V

(u) = ()(2) +( (
M ↑

reaction diffusion



Fourier Series
ik . X

u(X ,+) = [an(t)e
k=

ik-X

v(X ,
+) = E bute

(a) = (d) (in) Jeanencal

=(e)
& Ru

Let

Xmax(k) = Maximum
read part of

eigual of Ru



Then typically,

1) (ancnmax (all

E Ru =)2) Mo

R =( N

Ru = [auf M=,
v=

1= 4

F&

-
4=3 frequency dominates

#max
(k)= -wh
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for activator - inhibitor systems, diffusion
can promote more growth
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i = V - r

j = - 34
+4V - a

V makes U,
which is instantly destroyed by diffusion



Answerto Q : for some reaction -diffusion

systems , the homogenous state is unitable.

On
S add more diffusion

of U

↑ 1 Chorogenous chaye
& 14/

&G=

mmm



Turing patterns are a fundamental

PDE Phenomena that can be explored

analytically


