Author’s Accepted Manuscript ,
b

~ Journal of
Retroactivity  effects  dependency on  the Thqoretlcal
transcription factors binding mechanisms BlOlOgy

Libertad Pantoja-Hernandez, Elena Alvarez-Buylla, -
Carlos F. Aguilar-Ibafiez, Adriana Garay-Arroyo,

Alberto Soria-Lopez, Juan Carlos Martinez Garcia

-

www.elsevier.comlocate/yjtbi

PII: S0022-5193(16)30245-4
DOI: http://dx.doi.org/10.1016/;.jtbi.2016.08.012
Reference: YJTBI&780

To appear in:  Journal of Theoretical Biology

Received date: 10 December 2015
Revised date: 29 July 2016
Accepted date: 10 August 2016

Cite this article as: Libertad Pantoja-Herndndez, Elena Alvarez-Buylla, Carlos F
Aguilar-Ibanez, Adriana Garay-Arroyo, Alberto Soria-Lopez and Juan Carlo:
Martinez Garcia, Retroactivity effects dependency on the transcription factor
binding mechanisms, Journal of Theoretical Biolog)
http://dx.doi.org/10.1016/}.jtb1.2016.08.012

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/yjtbi
http://dx.doi.org/10.1016/j.jtbi.2016.08.012
http://dx.doi.org/10.1016/j.jtbi.2016.08.012

Retroactivity effects dependency on the transcription
factors binding mechanisms

Libertad Pantoja-Hernandez®?*, Elena Alvarez-Buylla®?, Carlos F.
Aguilar-Tbafiez®, Adriana Garay-Arroyo®, Alberto Soria-Lépez?, Juan Carlos
Martinez Garcfad**

@ Laboratorio de Genética Molecular, Desarrollo y Evolucion de Plantas, Instituto de
Ecologia, Universidad Nacional Auténoma de México, Mexico City, Mexico
bCentro de Ciencias de Complejidad, Universidad Nacional Auténoma de Mézico
(C3-UNAM), Mezico City, Mexico
¢Centro de investigacin en Computacin, Instituto Politécnico Nacional (CIC - IPN),
Mezico City, Mezico
4 Departamento de Control Automdtico, Centro de Investigacién y de Estudios Avanzados
del Instituto Politécnico Nacional (CINVESTAV-IPN), Mezico City, Mexico

Abstract

Downstream connection effects on transcription are caused by retroactivity.
When biomolecular dynamical systems interconnect retroactivity is a property
that becomes important. The biological functional meaning of these effects is
increasingly becoming an area of interest. Downstream targets, which are op-
erator binding sites in transcriptional networks, may induce behaviors such as
ultrasensitive responses or even represent an undesired issue in regulation. To
the best of our knowledge, the role of the binding mechanisms of transcription
factors in relation to minimizing —or enhancing— retroactivity effects has not
been previously addressed.

Our aim is to evaluate retroactivity effects considering how the binding
mechanism impacts the number of free functional transcription factor (FFTF)
molecules using a simple model via deterministic and stochastic simulations.
We study four transcription factor binding mechanisms (BM): simple monomer
binding (SMB), dimer binding (DB), cooperative sequential binding (CSB) and
cooperative sequential binding with dimerization (CSBD). We consider weak
and strong binding regimes for each mechanism, where we contrast the cases
when the FFTF is bound or unbound to the downstream loads. Upon intercon-
nection, the number of FFTF molecules changed less for the SMB mechanism
while for DB they changed the most.

Our results show that for the chosen mechanisms (in terms of the correspond-
ing described dynamics), retroactivity effects depend on transcription binding
mechanisms. This contributes to the understanding of how the transcription
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