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2) input-output relationship
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3) dynamic range
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Deducing the position of the “mating partner’
from the spatial gradient of pheromone
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Polarization of yeast in spatial gradients of
alpha mating factor. JE Segall. PNAS. 1993.
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The QueStlon we are addressing and what is already known about it

1 / for a signaling system that
needs to operate (also) in the
— high input region, is there a
8_ way to expand/shift its
= 0.5 dynamic range?
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(1) Modeling detection
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(22) In order to use this information O

instead of this one, \\\\
0 e 100 s
we select a
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(3) PRESS: pre-equilibrium sensing and signaling

o
oo

©
»

2
v
0 (:
Normalized Response
o
N

% 09l
X T x* So1 1 100 1000
N Z/ LK,
X/\

1_

S T B

£ 0.8

o

n

L 0.6

D

N 0.4

£

50.2' .

Z 0l -"""“‘-‘ ————————————— >
0. 1000




X controlled
by incoherent
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X with a refractory state
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PRESS can operate during yea
polarization in a chemical
gradient

(1) Mathematical description: yeast in a gradient

yeast cell -> impermeable sphere

stimulus -> steady-state gradient aF(g) 20
15
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C(t.g) = [1-exp(-t /1)]
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(2) Mathematical description: scoring the front-back differences

t <0 ss gradient
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information that is only

transiently available

Delta(t) = C(t, front) — C(t,
back)




(3) Mathematical description: characterizing Delta
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(4) Yeast can polarize fast, within the temporal window

compatible with PRESS
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(5) If we accelerate binding

the temporal window with increased (gradient) information is reduced

and then is harder to detect the gradient

theoretical analysis
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experimental evidence
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nature

LETTERS

Vol 45414 August 2008doi:10.1038 /nature07119

On the spontaneous emergence of cell polarity

Steven J. Altschuler’, Sigurd B. Angenent?, Yangin Wang' & Lani F. Wu'
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Summary 11
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Global Summary
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Experiment #1.

Polarization of Steb,
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cell membrane

Experiment #2.
Relocalization of Beml, linear gradient
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the gradient is linear and it measurement of patch repositioning
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