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Conclusions 

Results 

Figure 1: Immunocytochemestry 
results. Representative pictures of 
proteins staining in ECM. 

Extracellular matrices (ECMs) are important components in cell signaling as 
well as in defining the shape and stability of tissues. ECM promotes cell 
recruitment, adhesion, migration, proliferation and differentiation, thereby 
emphasizing the importance of the biological role of ECM1. It has been 
shown that ECM is capable of directing the differentiation fate of 
mesenchymal stromal (MSC) cells cultured on top of ECM. It was also 
shown that ECM prepared in normoxia (21% O2) and hypoxia (5% O2) 
conditions alters the differentiation of cells2.  
MS-5 cells represent a continuously growing clone of MSC. They have been 
extensively used in the literature as a model of MSC because a) their 
proteome is enriched in pro-angiogenic factors and b) their extracellular 
matrix (ECM) supports human hematopoietic stem and progenitor cell 
survival and differentiation. We have recently shown that a) the 
differentiation of MS5 and other continuously growing mouse MSC lines3 
and b) the DNA damage response of MS-54 are both influenced by hypoxia. 

To study the differences between two different methods to prepare 
ECM produced by MS-5, in the presence of 21% or 5% O2. Method 1 
is by cell lysis, Method 2 by inducing apoptosis. The long-term goal 

of these studies is to identify ECM molecules that signal mouse 
stromal cells to retain their stemness.  

Qualitative effects of hypoxia on the composition of extracellular matrix 
produced by a cloned mouse mesenchymal stromal cell 
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Method 1 - Lysis: 
Seed MS5     Mitomycin C    Lysis by osmotic shock 
21% or 5% O2     treatment         (Tris-EDTA buffer) 

3 days 4 days 

Method 2 – Apoptosis: 
Seed MS5 iDS     Change media    Induce  
21% or 5% O2                     Apoptosis 

3 days 4 days 
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Methods to prepare ECM: 

Quantitative characterization of ECM: 
•  Immunocytochemistry (ICC) 
•  Proteomic analysis 
•  RT-PCR 

Qualitative characterization of ECM: 
•  Culture of Balb/c (mouse stromal cells) on top of ECMs or plastic 
•  Differentiation assays of Balb/c on top of ECMs or plastic 

Figure 2: ICC results converted 
into intensity gray values. Results 
show the average of 5 pictures 
per protein per sample. 

ECM prepared at 21% O2 
have higher expression of 

proteins 

The ECM prepared with 
both methods in 

presence of 21% or 5% 
O2, present the 

common ECM proteins 

Balb/c cells differentiate better into 
adipocytes in presence of 21% O2 

Balb/c cells differentiate better into 
osteocytes in presence of ECM and 21% O2 
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Figure 5 – RT-PCR results of Balb/c cells cultured on top of ECM or plastic in presence of 21% or 
5% O2, for 72h (n=1). Results normalized with respetively plastic conditions.  

Transcripts for stem cell genes Transcripts for HIF genes 

Figure 3: Proteomic results 
(n=2). PSM fold changes   
H/N. A ECM prepared with 
Method 1 and B with 
Method 2 

Proteins are expressed differently in both methods.  

We are able to produce two types of ECM with different characteristics. They 
share many common ECM proteins, but at di fferent rat ios. By 
Immunocytochemistry, ECM prepared in normoxic conditions is enriched for many 
ECM proteins; however, this is not confirmed by proteomic analysis. 
Mouse MSC differentiate preferably into adipocytes on top of ECM from apoptotic 
cells in normoxic conditions, whereas osteogenic differentiation occurs better in 
the presence of ECM from lysed cells in normoxic conditions. Preliminary results 
also show that MSC cultured on top of ECM from apoptotoc cells in normoxic 
conditions, increase stem cell gene expression. 
In conclusion different methods of preparing ECM in vitro lead to different protein 
composition and different outcomes in cell differentiation.  

Figure 4: Differentiation assays results. A. Lipid quantification of Balb/c cells differentiated into 
adipocytes on top of ECM or plastic, in presence of 21% or 5% O2 (n=3). B. Calcium quantification of 
Balb/c cells differentiated into osteocytes on top of ECM or plastic, in presence of 21% or 5% O2 (n=3). 
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