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Please include short abstract below. The abstract can already be published, as this will be sent the company on your behalf, and won't be reproduced by JoVE in any fashion. The company who sponsors your article will NOT have any input into your article, as you and your group will be responsible for the science.

N-Glycan Patterning of CXCR4 and P-glycoprotein in Cancer Cell Lines

Yufei Shan, Tori A. Owens, and Stan Ivey, Department of Biological Sciences, Delaware State University, Dover, DE 19901


     Human CXCR4 and P-glycoprotein (Pgp) are N-glycosylated membrane proteins overexpressed in cancer cells.  CXCR4 is thought to be an initiator of neuroblastoma metastasis to bone tissue and is overexpressed in the neuroblastoma cell line, IMR-32.  P-glycoprotein is a heavily glycosylated, ATP-dependent drug efflux pump overexpressed in the uterine sarcoma cell lines, MES-SA and MES-SA/Dx5.  Pgp is responsible for multidrug resistance in some tumors.  We believe CXCR4 and Pgp are closely involved in metastasis.  To better understand the molecular mechanisms of the metastatic roles of CXCR4 and Pgp, we are characterizing their respective complements of N-glycans.  CXCR4 contains two N-linked oligosaccharides on two separate extracellular loops, Pgp is heavily glycosylated with 3 N-glycans on a small, 9 amino acid segment near its N-terminus.  We believe both proteins’ N-glycan moieties are differentially glycosylated enough to act as markers for the identification of the changing stages of cancer cells, expressing both proteins.  Our lab is studying the N-glycan profiles of CXCR4 and Pgp in neuroblastoma cells (IMR-32) and uterine sarcoma cells (MES-SA and MES-SA/Dx5).  Our previous studies have shown that Pgp overexpressed in MES-SA/Dx5 cells contains at least two different complex N-glycans; a high mannose tree and a hybrid, sialic acid capped oligosaccharide.  To build on our previous studies, we are developing a novel approach to further characterize these complex N-glycans using polyclonal antibodies specific for the glycopeptide stretches in CXCR4 and Pgp (custom-made at ABR & Fisher Thermoscientific).   We are using these unique pAbs to aid in the isolation, sequencing, and profiling of specific N-glycan changes that are associated with the stage of each of the cancer cell lines mentioned above.  Our pAb panels bind the unglycosylated peptides on blots, and the native, expressed forms of CXCR4 and Pgp in cells and on Western blots.  To characterize the CXCR4 and Pgp glycopeptides, polyclonal antibody affinity columns are used to capture the corresponding protease-released glycopeptides.  We predict that the resultant glycopeptide gel and blot patterns will represent the specific cancer stage of each cancer cell studied.  We envision that these patterns can be used to identify the various stages of developing cancer cells.

