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…  that induce osteogenesis. These lead to change in 
tissue material properties.  My work resulted in the 
development of a computational model linking these 
scales (Fig 3). 
 
 I was also involved in leading a proof-of-concept 
project which expanded the capability of the model to 
find optimum bio-mechanical conditions to prevent 
osteoporosis and accelerate bone fracture healing.  
  
 

 
Fig 3: A hybrid computational model linking molecular and 
cellular events to the tissue scale. 

 

… My role in MultSim involves the development of 
computational model which simulate these described 
cell and molecular events in bone tissue.  Additionally, it 
encompasses the integration of these models with the 
tissue scale.  This involves simulating intracellular events 
in response to mechanical stimulation (Fig 2) … 
 

 

 

Aban Shuaib (AS) is multi-disciplinary researcher with experience in in vitro, 
in vivo and in silico techniques. He is a part of the MultiSim project work-
package 5, which focuses on modelling molecular and cellular events 
triggered when a cell is exposed to mechanical stimulation.  Cell biology is 
his main field of interest with intracellular signalling and communication as 
the focus. He is interested in modelling cell signalling and its networks 
computationally and verifying these models experimentally. Aban also has 
expertise in agent based-modelling (ABM) paradigm, he uses his knowledge 
in this area to examine the emergent behaviour at the system level from 
interactions of its main constituents. Aban’s PhD explored the effects of 
spatio-temporal regulatory elements on the activation dynamics of the 
mitogen activated protein kinase (MAPK) pathway and how oscillatory 
behaviour emerge in the system. He uses ABM to model 
mechanotransduction events and cell-cell interaction within bone tissue.  He 
collaborates with researchers on other work packages on work involving 
connecting models at the molecular, cellular and tissue scales in bone tissue. 

Bone physiology is the outcome of reciprocal interaction 
between entities at different scales (Fig 1). The tissue (such 
as the tibia) is subject to dynamic mechanical forces, which it 
transfers to the bone remodelling unit (BRU). BRU is 
comprised of cells and the extracellular matrix (ECM). The 
ECM propagates the mechanical stimulation to individual 
cells. The latter sense and respond to this stimulation. Their 
response modifies the ECM, which alters the mechanical 
properties of the BRU. As different BRUs are exposed to 
different mechanical environment, they differentially modify 
the tibia mechanical characteristics… 

  
Fig 2: The principles of mechanotransduction and 
mechanoreciprocity 
 

 
Fig 1: The multi-scality of bone 
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