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How does one go..

From…

NF-kB oscillationsChaotic oscillations 
(in the Lorenz system)

...to 



1998-2003: Physics!

School of Physics
Universidad Complutense
Madrid

I like his job!!!!! 



A decisive moment: enters Miguel! 
Miguel A.F. Sanjuán
URJC, Madrid (Spain)
Chaos and nonlinear dynamics

Interested in neuron dynamics, 
genetic circuits, dynamics of cancer 
therapy...

Sequences genomes
Studies population
dynamics of HIV epidemics

Exploring analogies 
between lasers and 
excitable neuron dynamics 

Ordinal patterns are 
currentlly used for and 
biomedical signals.

Prof. James A. Yorke
University of Maryland (USA)

Coined the term “chaos”

Partial control of 
chaotic systems

Prof. Riccardo Meucci.
INO, Florence (Italy)

Pioneer in chaos in lasers

Synchronization and 
phase control of 

chaos

Prof. José M. Amigó
UMH, Alicante (Spain)
Applied mathematics

Time series analysis using
ordinal patterns



A mentor in life sciences and 
interdisciplinarity: “background
formation” 

“different topics, among which gene regulation, 
behaviours of neural networks…”



2007: PhD Seminar

2007-2011: Assistant Professor  at URJC 

2011: Leaving for San Raffaele in Milan
... To follow my family 

Brief timeline 



Levine et al., Science (2013)

Me: now at San Raffaele : 
NF-kB’s role

NF-kB, a “transcription factor” : protein controlling gene 
expression , oscillationg with a period T=1.5 h



Me: now at San Raffaele : 
NF-kB’s role

Gene activity NF-kB

How does NF-kB control 
gene expression?

(Tools for stochastic
processes, nonlinear

oscillators)

How does NF-kB mediate
cell to cell communication

in the tissue?

(Tools for coupled
oscillators theory)



Conclusions

With Miguel, I learnt many things:

- A profession: researcher, professor. 

- The beauty of nonlinear dynamics. 

- The importance of collaborations. 

- An interdisciplinary outlook appliable to a wide
variety of problems. 

The many facets of what “mentoring” means.

Thank you, Miguel, and for many years to
come! 


