
�������� ��	
���
��

Mechanotransduction in neutrophil activation and deactivation

Andrew E. Ekpenyong, Nicole Toepfner, Edwin R. Chilvers, Jochen
Guck

PII: S0167-4889(15)00252-9
DOI: doi: 10.1016/j.bbamcr.2015.07.015
Reference: BBAMCR 17628

To appear in: BBA - Molecular Cell Research

Received date: 16 March 2015
Revised date: 19 June 2015
Accepted date: 1 July 2015

Please cite this article as: Andrew E. Ekpenyong, Nicole Toepfner, Edwin R. Chilvers,
Jochen Guck, Mechanotransduction in neutrophil activation and deactivation, BBA -
Molecular Cell Research (2015), doi: 10.1016/j.bbamcr.2015.07.015

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

http://dx.doi.org/10.1016/j.bbamcr.2015.07.015
http://dx.doi.org/10.1016/j.bbamcr.2015.07.015


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

1 
 

Biochimica et Biophysica Acta 

(BBA, Molecular Cell Research) 

Review 

Mechanotransduction in neutrophil activation and deactivation 

 

Andrew E. Ekpenyong
1,2

, Nicole Toepfner
3
, Edwin R. Chilvers

4
 and Jochen Guck

2 

 
1
Department of Physics, Creighton University, Omaha, NE 68178, USA

 

2
Biotechnology Center, Technische Universität Dresden, Dresden, Germany 

3
Klinik und Poliklinik für Kinder- und Jugendmedizin, Universitätsklinikum Carl Gustav  

Carus, Technische Universität Dresden, Dresden, Germany 

4
Department of Medicine, University of Cambridge School of Clinical Medicine, 

Addenbrooke‘s and Papworth Hospitals, Cambridge CB2 0QQ, UK 

 

Abstract 

Mechanotransduction refers to the processes through which cells sense mechanical stimuli by 

converting them to biochemical signals and, thus, eliciting specific cellular responses. Cells 

sense mechanical stimuli from their 3D environment, including the extracellular matrix, 

neighboring cells and other mechanical forces. Incidentally, the emerging concept of 

mechanical homeostasis -long term or chronic regulation of mechanical properties, seems to 

apply to neutrophils in a peculiar manner, owing to neutrophils‘ ability to dynamically switch 

between the activated/primed and deactivated/deprimed states. While neutrophil activation 

has been known for over a century, its deactivation is a relatively recent discovery. Even 

more intriguing is the reversibility of neutrophil activation and deactivation. We review and 

critically evaluate recent findings that suggest physiological roles for neutrophil activation 

and deactivation and discuss possible mechanisms by which mechanical stimuli can drive the 

oscillation of neutrophils between the activated and resting states. We highlight several 

molecules that have been identified in neutrophil mechanotransduction, including cell 

adhesion and transmembrane receptors, cytoskeletal and ion channel molecules. The 

physiological and pathophysiological implications of such mechanically induced signal 

transduction in neutrophils are highlighted as a basis for future work.  
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