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Abstract: <p><span style="font-size:12.0pt;font-family:&quot; Times New Roman&quot;,serif;

mso-fareast-font-family:&quot; Times New Roman&quot;;mso-ansi-language:EN-CA;mso-fareast-language:
EN-CA;mso-bidi-language:AR-SA">Population expansions are ubiquitous in nature. They control the speed of many important dyna
processes, including multicellular development, biological evolution and epidemic outbreaks. Yet, the theoretical description of spreading bel
has been limited largely to mean-field models that ignore the randomness inherent to living systems. In this talk, | present theoretical argume
experimental results that elucidate how noise influences spreading processes on many scales, ranging from cellular scales, where jamm
impede their own expansion, to global scales, where epidemic spread relies on rare long-range jumps. &nbsp;Our results underscore that
excellent genes does not guarantee success in evolution - the pure luck of being in the right place at the right time can be equally, o
important. </span></p>
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SPREADING PROCESSES ARE
EVERYWHERE IN BIOLOGY

130,000 yrs

Population
expansions

Excoffier L, Foll M, Petit RJ (2009) Ann. Rev. Ecol., 40, 481-501.
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EPIDEMIC SPREAD CHANGED OVERTIME

Historic scenario

budonid plague‘

J. V. Noble, Nature 250, 726 (1974).
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EPIDEMIC SPREAD CHANGED OVER TIME

Historic scenario Modern scenario

S
pa—
-
=

buonid plague‘ SARS
J. V. Noble, Nature 250, 726 (1974). L Hufnagel et al., PNAS 101, 15124 (2004)
Around the world
N ~6 months
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TRAVELING WAVES (1D)
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NOISY TRAVELING WAVES

¢

A ) Ve

Diffusion Growth Noise
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Exact approaches by “tuning” non-linearities: OH (201 1) PNAS
L. Geyrhofer, O. H. (2016) Genetics
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MOVIES

Pr[jump distance > z] ~ z7#
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(Inf. variance)
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0. H., D.S. Fisher, PNAS 111:E4911 (2014)
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MOVIES

Pr[jump distance > z| ~ z7#
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SELF-CONSISTENCY ARGUMENT

time

Target Funnel

space

1 ~ Expected Nr of Jumps from Source to Target Funnel
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. () . 51({’)

0. H., D.S. Fisher, PNAS 111:E4911 (2014)

/ & G [I(8)é + 7 — 7]
J B ' '
T (Jump kernel)
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time
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THEORY VS, SIMULATIONS -1D
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ASYMPTOTICS
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BEYOND ASYMPTOPIA

Stretched d Power law g4 1 Wave-like
exp. growth growth growth
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U(t) A o8t T ((t) ~ tlogt
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