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THESIS SUBJECT: ROLE OF POLYAMINE/HYPUSINATION CIRCUIT IN COLON CANCER

PREMISE: 

The polyamines, putrescine, spermidine and spermine, exist as polycations under physiological environments and exert numerous effects on nucleic acids, proteins, phospholipids and ion channels in living cells and organisms. They are vital for cell proliferation and regulate cellular activities at the transcriptional, translational and post-translational levels. Thus, the polyamine pathways are intimately associated with cancer. 
In addition to their functions as polycations, a small portion (< 2%) of the polyamine spermidine is metabolized to form an unusual amino acid, hypusine [NƐ-4- amino-2-hydroxybutyl(lysine)], in a single family of cellular proteins, eukaryotic initiation factor 5A isoforms (eIF5A). Hypusine synthesis occurs posttranslationally in two enzymatic steps. First, deoxyhypusine synthase (DHPS) catalyzes the cleavage of the spermidine and transfer of the 4-aminobutyl moiety to the eamino group of a specific lysine residue of eIF5A precursor to form a deoxyhypusine [NƐ -4-aminobutyl(lysine)] residue. In the second step, this intermediate is hydroxylated by deoxyhypusine hydroxylase (DOHH) to form hypusine and thus to complete eIF5A maturation. The synthesis of hypusine exclusively in a single cellular protein represents one of the most specific posttranslational modifications known to date. Hypusine/deoxyhypusine is required for the activity of eIF5A and thereby for eukaryotic cell proliferation.
In our studies, we aimed to enlighten the linkage between hypusination and over expression of  eIF5A and the proto-oncogene c-Myc which is overexpressed in nearly %70 of cancer types. We also have used GC7 as a potential pharmacological agent, which is an inhibitor or DHPS, thus hypusination.

METHODOLOGY AND RESULTS:

To see the effects of GC7 on the proliferation of different colorectal cancer cell lines such as HCT116, HT29 and LoVo, we did proliferation curves with those cells. With a concentration of 100 uM, we observed %90 antiproliferative effect respect to the control on HCT116 cells 120h post-treatment, where as on HT29 cell line the effect was %50 for the same time interval. On LoVo cells, we observed %90 antiproliferative effect 72h post-treatment.
On the same cell extracts we performed Western Blot analysis to see the protein levels of Hypusine and c-Myc and we demonstrated that levels of Hypusine and c-Myc were downregulated with the GC7 treatment for different time points (24h-120h).

After that, we wanted to see whether mRNA levels of c-Myc were getting modulated by GC7 or not. To analyse that, we used a one-step qRT-PCR technique by using specifically designed oligos. We observed that mRNA levels of c-Myc were not affected by the GC7 inhibition of hypusination of eIF5A, thus we concluded that the modulation on the protein levels of c-Myc is supposed to be post-transcriptional.

Then we did some RNA interference by lentiviral infection, on the components of Hypusinic pathway, such as DHPS and eIF5A. In HEK293 cells, we produced specific lentiviruses which were coding for short hairpin RNAs to interfere with mRNAs of DHPS and eIF5A. And we observed that c-Myc and Hypusine protein levels were down-regulated with the RNA interference of DHPS and eIF5A.
We also did some proliferation curves, using the DFMO, which is an inhibitor of Ornithine decarboxylase, thus inhibitor of polyamine production. On the experiments that we performed on HCT116 cell lines, we obtained %90 antiproliferative effect after 120h post-treatment.
Then we did some Western Blot analysis and Luciferase Reporter Assay to check the other important pathways, such as Wnt, p53, PI3K-AKT and MAPK, whether they are regulated by GC7 or not. We observed that the antiproliferative effect was not via p53, Wnt or MAPK pathway, yet there was a down-regulation on the levels of Akt.

Recently we did MTT cell viability assays to see the effects of DFMO+GC7 combination on HCT116 cell lines. And we observed that after 72h of DFMO and 48h of GC7 treatment, there was a significant synergistic antiproliferative effect for the combined treatment.


PUBLICATIONS
We are planning to publish our paper by the end of the year after in vivo experiments on APCmin mice.
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