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Abstract

In biological world, cell is the most fundamental system, which consists of large number of
molecules, DNA/RNA and proteins. These building blocks self-organize to form a cellular system
which exhibit specific functionalities for performing a physiological function. For many types of
cells, motion is an important part of their functional task. For example, a neutrophil can perform an
agile motion, like a micron-size robot, by following and attacking foreign particles, e.g. bacteria, as a
body defense mechanism.

Many other types of cells, they will move under the influences of local chemical and
physical environment and eventual form tissue patterns which lead toward higher level structures of
specific shapes. In this presentation, we will discuss an interesting finding that vascular
mesenchymal cells (VMCs) can tell left or right and move accordingly to form asymmetric tissue
pattern.

When VMCs are dissociated and homogeneously plated in tissue culture, they first reach
confluence with no apparent pattern. After 15 to 20 days, the cells proliferate, move and
aggregate into regularly spaced ridges in the configuration resemble to the labyrinthine pattern
driven by Turing instability.

To probe this system with different initial conditions, we conducted microtechnologies to
engineer the substrates with patterns of surface molecular to spatially define the initial settlement of
cells. Glass substrates were fabricated with functional surface composed of alternating stripes of
fibronectin (FN) and polyethylene glycol (PEG). On such binary surface, cells only attach to
fibronectin stripes but not PEG stripes while plating. By day 5, cells proliferated, spreading out from
fibronectin stripes and regained the confluence. After 15 to 20 days, instead of forming
labyrinthine pattern, cells move and aggregate into regularly spaced and parallel ridges along the
diagonal axis. In other words, cells have a preferred direction of motion and accordingly form
tissue patterns with left-right asymmetry.
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