Experimental: The way the cells that line blood vessels organize to form a vascular network is highly counterintiuitive (they first form a random grid and then prune the grid to form the more familiar vascular tree). Surprisingly, we still do not know the fundamental mechanisms by which cells signal to each other to form the initial random network. We are conducting experiments using cultured human-umbilical-vein endothelial cells (HUVEC) to study this pattern formation under controlled conditions. Students will lean techniques of cell culture, microscopy, cell staining and pattern analysis. Supervisors, Abbas Shirinifard and Abdelkrim Alileche.

Experimental: The first stage of embryogenesis in which the body plan appears is called gastrulation, when the head-tail body axis forms and the initially flat embryo reorganizes to form the three germ layers (endoderm, ectoderm and mesoderm). We are studying the signaling mechanisms which determine this patterning in chick embryos using in-situ hybridization, staining and perturbation experiments. Students will lean techniques of chick embryo manipulation , microscopy, in situ hybridization, cell staining and pattern analysis. Supervisors, Abbas Shirinifard and Abdelkrim Alileche.

Computational: The Glazier lab develops the multicell modeling environment CompuCell3D and develops detailed models of biological development using this environment. Opportunities are available for students to work on code development for CompuCell3D (using C++, VTK and Python) and for students interested in learning how to build simulations of blood-vessel development, gastrulation, somitogenesis (the formation of the segments which define almost all animals), tumor growth, biofilms and other developmental phenomena. A basic knowledge of either C++, Python or some object-oriented language (JAVA,…) is essential. Supervisors, Maciej Swat, Benji Zaitlen, Nikodem Poplawski, Abbas Shirinifard.
