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Effects of CTCE-9908 and MAZ-51 on the metastasis of melanoma
Melanoma is a relentless form of cancer, which predominantly spreads via the lymphatic system and accounts for 1-2% of all cancer-related mortality globally. The metastatic behaviour of these malignancies has accentuated the need for specific therapeutic targets to inhibit metastasis.
Tumour cells overexpress lymphatic growth factors namely vascular endothelial growth factor C (VEGFC) and vascular endothelial growth factor-D (VEGF-D). VEGF-C and VEGF-D enhance tumour cell metastasis. VEGF-C/D binding to vascular endothelial growth factor receptor-3 (VEGFR-3) on the tumour cell. Overexpression of VEGF-C/D regulates the expression of a chemokine receptor CXCR-4 on the tumour cell. The phosphorylation of CXCR-4 to CXCL12 and VEGFR-3 to VEGF-C/D activates signalling pathways such as PI3K/AKT and MAPK that promote tumour cell proliferation and adhesion.
3-(4-Dimethylamino-naphthelen-1-methylene)-1,3-dihydroindol-2-one (MAZ-51) inhibits phosphorylation of VEGFR-3. MAZ-51 limits proliferation and activates apoptosis in cancer cells, preventing cancer cell metastasis through the lymphatic vasculature. CTCE-9908, is a CXCR-4 antagonist which hinders CXCR-4 phosphorylation and is derived from human CXCL12.
The research project entails cell culture-related laboratory experimental work on melanoma B-16F10 cell line in vitro. The work will be further translated to mouse in vivo models. Furthermore, mathematical modelling will be used to predict the effects of the compounds.
Mathematical models are incorporated in this study due to the current trend in laboratory-based-research moving towards computational design based on mathematics modelling. The use of MAZ-51 and CTCE-9908 and in combination will hopefully hinder tumour metastasis and may prove to be a useful in the therapeutic approach of melanoma metastasis.
Keywords
3-(4-Dimethylamino-naphthelen-1-methylene)-1,3-dihydroindol-2-one; adhesion; melanoma; endothelioma; vascular endothelial growth factor receptor-3; CXCR-4, CXCL12 and CTCE-9908
Biography
I am in the field of cancer therapeutics, with a specific focus on combination treatments used to inhibit melanoma and undifferentiated neuroblastoma adhesion in vitro and in vivo. The combination treatments include of chemokine receptor antagonists CTCE-9908 and 3-(4-dimethylamino-naphthelen-1-ylmethylene) -1, 3-dihydroindol-2-one (MAZ 51) a vascular endothelial growth factor inhibitor. The effects of CTCE-9908, MAZ-51 and the combination of the compounds on the expression of integrin proteins, growth factors and the overall effect of intracellular signalling pathways on the parameters of metastasis, with a special focus on adhesion proteins.
Currently I have a collaboration with Prof Rose Hayeshi director of the preclinical drug development program and Dr Wihan Pheiffer at the North West University. The collaboration is aimed primarily for in vitro studies but includes several projects relating to “in vivo mouse modelling for cancer therapeutics” . A second collaboration with the Mathematics department of the University of Pretoria under the leadership of Professor R Anguelov. The aim of the collaboration is to develop mathematical models to analyse the impact of CTCE-9908 and kynurenine metabolites on tumour adhesion specifically in undifferentiated neuroblastoma, endothelioma and melanoma cells.
Currently I have six postgraduate students (2022): Include 1 Honours students: 4 MSc students and 1 PhD : The effect of combination treatment of a chemokine receptor antagonist. CTCE-9908 and kynurenine metabolites on in vitro and in vivo models. My postgraduate students and collaborators have presented our research nationally at the Microscopy Society of Southern Africa (MSSA), . Physiology Society of Southern Africa (PSSA) and internationally at the Global virtual summit of food science and nutrition, African Association of Physiological Sciences (AAPS) and Mathematics for Life, Hisarya, Bulgaria.
I am South African Teaching Advancement University (TAU) Fellow for 2022-2023 addressing the University of Pretoria institutional project to implement a longitudinal reflective portfolio in the remodelling of the Medical Curriculum for 2025. This was possible since I am one of seven members of the Medical Curriculum Committee tasked to remodel the curriculum. In addition I was awarded the opportunity to participate in the prestigious African Science Leadership Program in 2023 to discuss scientific growth on the African Continent. 
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