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Dynamic adhesive environment alters the differentiation potential of 
young and ageing mesenchymal stem cells 
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Abstract  

Engineering dynamic stem cell niche-like environment offers 
opportunity to obtain better control of the fate of stem cells. 
We identified, for the first time, that periodic changes in the 
adhesive environment of human adipose derived mesenchymal 
stem cells (ADSCs) alters dramatically their asymmetric 
division but not their ability for symmetric renewal. Hereby, 
we used smart thermo-responsive polymer (PNIPAM) to create 
a dynamic adhesive environment for ADSCs by applying 
periodic temperature cycles to perturb adsorbed adhesive 
proteins to substratum interaction. Cumulative population 
doubling time (CPDT) curves showed insignificant decline in 
the symmetric cell growth studied for up to 13th passages 
accompanied with small changes in the overall cell 
morphology and moderately declined fibronectin (FN) matrix 
deposition probably as a functional consequence of ADSCs 
ageing. However, a substantial alteration in the differentiation 
potential of ADSCs from both early and late passages (3rd and 
14th, respectively) was found when the cells were switched to 
osteogenic differentiation conditions. This behavior was 
evidenced by the significantly altered alkaline phosphatase 
activity and Ca deposition (Alizarin red) assayed at 3, 14 and 
21 day in comparison to the control samples of regular TC 
polystyrene processed under same temperature settings.  

In cellular organisms, vegetative cells ar undifferentiated or 
part differentiated cells which will differentiate into varied 
sorts of cells and proliferate indefinitely to provide additional 
of a similar stem cell. they're the earliest form of cell in a very 
cell lineage. they're found in each embryonic and adult 
organisms, however they need slightly completely different 
properties in every. they're typically distinguished from 
antecedent cells, that cannot divide indefinitely, and precursor 
or blast cells, that ar typically committed to differentiating into 
one cell sort. In mammals, roughly 50–150 cells structure the 
inner cell mass throughout the blastosphere stage of  

 

 

embryonic development, around days 5–14. These have stem-
cell capability. In vivo, they eventually differentiate into all of 
the body's cell sorts (making them pluripotent). This method 
starts with the differentiation into the 3 germ layers – the germ 
layer, germ layer and hypoblast – at the organic process stage. 
However, after they ar isolated and genteel in vitro, they will 
be unbroken within the stem-cell stage and ar called 
embryonic stem cells (ESCs). 

In biology, the extracellular matrix (ECM) could be a three-
dimensional network consisting of extracellular 
macromolecules and minerals, like scleroprotein, enzymes, 
glycoproteins and hydroxyapatite that offer structural and 
organic chemistry support to encompassing cells. as a result of 
cellularity evolved severally in numerous multicellular lineages, 
the composition of electronic warfare varies between cellular 
structures; but, cell adhesion, cell-to-cell communication and 
differentiation ar common functions of the electronic warfare. 

The animal extracellular matrix includes the opening matrix 
and also the basement membrane. opening matrix is gift 
between varied animal cells (i.e., within the living thing 
spaces). Gels of polysaccharides and fibrous proteins fill the 
opening area and act as a compression buffer against the strain 
placed on the electronic warfare. Basement membranes ar 
sheet-like depositions of electronic warfare on that varied 
animal tissue cells rest. every form of animal tissue in animals 
incorporates a form of electronic warfare: scleroprotein fibers 
and bone mineral comprise the electronic warfare of bone 
tissue; webby fibers and ground substance comprise the 
electronic warfare of loose connective tissue; and plasma is 
that the ECM of blood. 

Mesenchymal stem cells (MSCs) conjointly called 
mesenchymal stromal cells or medicative sign cells ar potent 
stromal cells which will differentiate into a range of cell sorts, 
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as well as osteoblasts (bone cells), chondrocytes (cartilage cells), 
myocytes (muscle cells) and adipocytes (fat cells that produce 
to marrow fat tissue). Mesenchymal stem cells ar characterised 
morphologically by alittle cell body with a couple of cell 
processes that ar long and skinny. The cell body contains an 
oversized, spherical nucleus with a distinguished organelle, 
that is enclosed by finely distributed chromatin granule 
particles, giving the nucleus a transparent look. the rest of the 
cell body contains alittle quantity of vesicle, rough 
endoplasmic reticulum, mitochondria and polyribosomes. The 
cells, that ar long and skinny, ar wide distributed and also the 
adjacent extracellular matrix is inhabited by a couple of webby 
fibrils however is destitute of the opposite sorts of 
scleroprotein fibrils. These distinctive morphological options 
of mesenchymal stem cells will be pictured label-free 
victimization live cell imaging. The plant electronic warfare 
includes cytomembrane elements, like polyose, additionally to 
additional complicated sign molecules. Some acellular 
organisms adopt cellular biofilms during which the cells ar 
embedded in associate electronic warfare composed primarily 
of extracellular compound substances (EPS). Bone marrow was 
the initial supply of MSCs, and still is that the most often 
utilised. These bone marrow vegetative cells don't contribute 
to the formation of blood cells then don't specific the 
haematogenic stem cell marker CD34. they're typically stated 
as bone marrow stromal stem cells. analysis into stem cells 
grew out of findings by Canadian biologists Ernest 
McCulloch, James until and St. Andrew J. Becker at the 
University of provincial capital within the Sixties. 
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