
Figure 1. Two cells model of Delta-Notch Signaling pathway. Notch activation process
by Delta of adjacent cells as well as the cell-autonomous suppression of Notch signaling
by Delta in Delta-positive cells is included. Arrows and bars in the pathway represent
activation and suppression, respectively.

on Notch signaling within Delta-positive cells 11,12. This is a core feature
of the Delta-Notch pathway common to various patterning systems of the
multicellular animal development (Figure 1). These feedback loops, an essen-
tial feature of the Delta-Notch system, often make it difficult to predict how
the system works in vivo. Furthermore, in spite of a seemingly simple core
regulatory pathway, Notch signaling causes various types of pattern forma-
tion, depending on the developmental system in which the Notch pathway is
working. One of the most well-known example of Notch-dependent pattern-
ing is the lateral inhibition 10, in which one cell is singled out from a group
of equivalent precursor cells. The other example is the boundary formation
between two different fields of cells 10. In the present study, we analyzed the
mechanism of the boundary cell formation in the Drosophila large intestine,
in which a single row of boundary cells is induced between dorsal and ventral
domains 13,14,15,16.

3 Hybrid Functional Petri Net Modeling of the Delta-Notch
Pathway

3.1 Basic Elements

In general, a Petri net 7 is a network consisting of the following four kinds
of elements: place, transition, arc, and token. A place holds tokens as its
content. A transition has arcs coming from places and arcs going out from


