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Editorial

For normal cell division, one time replication origin firing is mandatory. The mutual interaction and levels of Cdt1 and geminin (GMNN) proteins are known to be involved in this regulatory mechanism. Imbalance between these protein levels may cause defects in replication of DNA leading to genome instability. This might cause cancer. In different stem cells, such as leukemic and hematopoietic stem cells, significant levels of GMNN have been recorded. It has been observed that siRNA mediated GMNN suppression can arrest cancer cell proliferation without affecting the normal cells. Two molecules of GMNN and one molecule of Cdt1 form a heterotrimer, and two heterotrimer combines and form heterohexamer which inhibits the DNA licensing process. Any moiety that is able to inhibit the formation of GMNN-Cdt1 heterohexamer might act as regulatory source and could be utilized as a DNA replication inhibitor in cancer cells (Figure 1).
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Figure 1: a) Surface structure showing interaction of apegenin (salmon color) with GMNN (deapteal color) heterotetramer.

b) GMNN (dark salmon color) Cdt1 (tv-orange color) heterohexamer complex.

c) Lig-plot of GMNN and apigenin interaction showing Hydrogen bond interaction.



DNA replication induction and DNA damage mediated apoptosis are the mechanism behind GMNN activity suppression mediated cancer cell proliferation arrest [1,2]. It has been reported that GMNN is associated with different diseases including cancer. GMNN have been found to associate with regulation of apoptosis, regulatory proteins of cell cycle, cell proliferation markers, signaling molecules and extracellular matrix moieties [3]. Proliferation and labeling index are the two parameters that are used to measure dividing cells in particular tumor and mitotic activity of a cell population respectively. The proliferation and labeling index of GMNN is associated with different clinic-pathological profiles of cancer patients [4]. Differential expression of GMNN is associated with different types of cancer and poor prognosis of cancer patients. Recently following facts about GMNN involvement in cancer pathophysiology has been reviewed by Kushwaha et al. [1].


• It is associated with high grade and ER-negativity in breast cancer 

• It is an independent indicator of poor prognosis and overall survival, breast cancer metastasis and invasiveness.

• Its level is positively correlated with tumor grade and has negative correlation with lymph node metastases.

• It could be a valuable marker for tumor aggressiveness in salivary gland carcinomas as well as possible prognostic marker in gastric and other carcinomas/sarcomas.

• Labeling index of GMNN with other proteins could be a reliable tool for the differential diagnosis of malignant meso-thelioma and reactive mesothelial cells.

• GMNN ratio with other proteins is known to determine G1 phase stretch and modulation of cell proliferation.



Keeping in mind GMNN as an anticancer drug target some studies has been designed and executed its role in cancer treatment. Treatment of pancreatic cancer cell lines with apegenin (a phytochemical) showed decreased GMNN expression [5]. In a clinical study a well known anticancer drug imagine treatment showed up regulation of GMNN protein in triple negative breast cancer patients. Some studies indicated that GMNN might act as an oncogene and involved in failure of cytokinesis, aneuploid production and tumor aggressiveness. These properties make GMNN a worth full therapeutic target against cancer aggressiveness [6]. Thus GMNN can act as a novel prognostic and diagnostic biomarker for cancer and might be a future anticancer drug target.
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