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Bone formation depends on a certain type of cells called osteoblasts that are responsible for 
the formation of a type of collagen called osteoid and its mineralization. Another type of cell, 
called osteoclast, is responsible for removing the bone tissue by removing this mineralized 
matrix of bones. Osteoclasts can be characterized by the abundance of a protein called tartrate 
resistant acid phosphatase (TRAP), which participates in the degradation of collagen and bone 
resorption. 
Lately, TRAP has been found to have an effect on the maturation process and cell division of 
the cells that later become osteoblasts (pre-osteoblasts). Furthermore, TRAP can have an 
effect on the precursor cells that form the fat storage cells (pre-adipocytes). Both of these cell 
types derive from the same type of multipotent stem cells. 
TRAP is found on certain cell types such as osteoclasts and macrophages (a cell of the 
immune system) and it can exist in two forms, TRAP 5a and TRAP 5b. These two forms can 
have different properties and activity capacity. TRAP 5b is active on the osteoclasts, while 
TRAP 5a has been suggested to be responsible for the effect on the pre-adipocytes. 
In this project, the aim was to modify cells to stably express TRAP either at higher levels than 
normal, or not express it at all, in order to study the effect of this change on their maturation 
and growth. The types of cells that were used for this purpose were the ones mentioned above, 
the pre-osteoblasts and the pre-adipocytes, since the enzyme was suggested to have an effect 
on their fate. For this purpose, genetic material that either triggers or inhibits the expression of 
TRAP had to be “inserted into the cells” in a way that the daughter cells will carry it too. To 
achieve this, circular DNA molecules carrying, either the gene to over-express TRAP or 
sequences to block the enzyme’s expression were inserted in the cells. Those DNA molecules 
have the ability to multiply along with the cells and stably change the protein levels over 
generations.  
To identify if the insertion was successful the TRAP levels in the cells were studied in 
comparison to cells with normal TRAP expression. The TRAP expression was measured with 
different methods at both gene expression and activity level. The results showed that the 
generated over-expressing cell lines express TRAP in higher levels on both the gene 
expression and activity level when tested for the pre-adipocytes but the transfection had no 
effect on the protein’s levels for the pre-osteoblasts. Concerning the generated knock down 
cell lines, for the pre-adipocytes a decrease was detected on the gene expression. However for 
the pre-osteoblasts, the gene expression was found to be up-regulated instead. 
In conclusion, the pre-adipocytic cell line seems to be promising for future experiments in 
differentiation while for the pre-osteoblasts, further research needs to be done.  
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