The Importance of Understanding DUSP5 for Angiogenesis Prevention
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Abstract

The study of DUSP5 bears a high relevance in the study of disease found in blood vessels.1%11 The particulars of the study include tumors/growths, angiogenesis that occur within the blood vessels.* If we discover how blood vessels are built, we should be able to accordingly know how to destroy them or prevent their growth in the particular cases of disease. Dr.
Ramchandran and his team have taken a special interest in researching into battling the development of growths and tumors in the skin of children. Studies are being conducted on zebra fish as a model organism, due to the availability of the fish in addition to the ability to easily view a living vascular system (after 48 hours or so, the fish’s vascular system will be fully
developed and fully visible through its clear skin).8® The DUSP5 and Snrk-1 proteins are regulators of cells involved in the vascular mutations of the DUSP5 protein that result in the tumors.# A mutation in the DUSP5 protein (e.g. S147P) makes it unable to dephosphorylate the pERK 1/2 protein to ERK 1/2.1-6 This inability to carry out its function is believed to be the cause
of the tumor proliferation in the body. Why does this occur? Phosphorylated ERK %2 (pERK) activates cell surface tyrosine kinases within the nucleus, which include the epidermal growth factors.>®6 When the ERK cannot be dephosphorylated, it cannot be told to stop activating the growth factors which leads to these tumors. Experiments have shown that the mutated
DUSP5 protein is unable to dephosphorylate, since the presence of a mutant DUSP5 shows a constant amount of pERK in the cell with very little ERK.?
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+All references were used, but not necessary cited. If an article was read in the process of understanding the DUSP5 protein, it was credited as a source,

Figure 5': Fluorescent data corresponding to the DUSP1/5 concentration found in the nucleus of HUVEC's
even if information was not drawn from it into the abstract.

controlled by the induction of VEGF.

Summary
In conclusion, we see that in the presence of HUVEC's, VEGF has the ability to control creation (transcription) of the DUSP5 protein (as well and DUSP1). The FLIM, or fluorescent data, also points to that fact that DUSPS5 is a nuclear protein, in that it is only found in the nucleus, in contrast

to the other proteins in the experiment which are found in both the nucleus and the cytoplasm. The data also shows the correlation and trends that reveal when the ERK 1/2 is in its pERK 1/2 form, (phosphrylated by the VEGF protein) it is up to the DUSP5 protein to dephosphorylate the
PERK %2 which results in the inhibition of proliferation of EC’s (used HUVEC in Dr. Ramchandran’s lab). The data also reveals that DUSP5 has some coordinating influence: it can anchor in the nucleus which prevents ERK %z from exiting into the cell’'s cytoplasm which is where it needs to go
to get phosphorylated. In other words, DUSP5 can control the activity of ERK %2 by keeping it in the nucleus. All in all, we find that VEGF influences the transcription of DUSP5 which regulates the activity of the ERK Y2 protein, which in turn, prevents harmful cell proliferation.




