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HUMAN DERMAL FIBROBLAST/IMMORTALIZATION/SIRT1/MIRNA

Human dermal fibroblasts are some of the skin cells that act as a collagen and
elastin production source in connective tissue for wound healing. Fibroblasts can be
used as a model in the study of skin physiology. The advantages of fibroblasts have
been exploited continuously in cosmetic and medical therapeutics. However,
fibroblasts have limitations of cell proliferation and entering cellular senescence and
leads to cell death. Immortalization or escape senescence can help to increase unlimited
cell proliferation. The telomere length and telomerase enzyme are the components
maintaining the integrative structure at the end of chromosome. Telomere is an
important mechanism that controls the aging of cells or also known as a biological
clock, in which telomere and telomerase can increase cell proliferation. In addition, the
Simian virus 40 large T antigen can improve cell viability by suppressing pRB and p53.
Therefore, the primary aim of these studies was to discover the mechanism of
immortalized fibroblasts. Plasmids were transfected into fibroblasts to induce
immortalization and increase cell proliferation by overexpression of plasmid hTERT,
SV40 large T antigen and co-transfection. The results showed that immortalized cells
can be sub-cultured over 60 passages and increase telomere activity and behave as

non-tumor cells by colony formation. Further, immortalized cells investigated the



efficiency of cells by the fibroblasts markers such as COL1A1, COL3AL, ELASTIN and
VIMENTIN. In addition, the p53 expression was increased in the immortalized cells in
accordance with SIRT1. The relationship of these genes was demonstrated in the
protein levels by immunofluorescence technique. The role of increasing the SIRT1
level was investigated via ShRNA-knockdown transfection then treated the activator
SIRT1 or resveratrol and the sirtinol inhibitor SIRT1. These results suggested that
knockdown SIRT cells showed the characteristics of cellular senescence such as the
flattened of cytoplasm, large nucleus and distinct decreased passage. Therefore, the
SIRT1 mechanism should be further studied. In the present, several roles of miRNA
have been reported in protein translated inhibition which are relevant in the control of
ageing and immortalization. Immortalized cells were found to involve in
mIiRNA-SIRT1 by the prediction and analysis with gPCR including miR-22, miR-34a,
miR-93, miR-217 and miR-449a. The results showed that miR-217 was not involved
in the immortalized cells. Nevertheless, miR-22 and miR-449a were highly up-
regulated in SV40 large T antigen-transfected cells. MiR-93 was extremely expressed
in hTERT-transfected cells. Interestingly, miR-34a was down-regulated in the
immortalized cells, in which the suppression of miR-34a could increase cell
proliferation. This connection between SIRT1 and miRNAs will need further
exploration. The successful immortalized fibroblasts could be further developed for

cosmeceutical screening, such as the development of 3D-skin models.
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