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Signal transduction of membrane proteins
including integrin, tetraspanin, growth
factor receptor, and others, which are
involved in cell adhesion, morphology,
migration, and invasion through activations
of diverse intracellular signaling
connections.
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For a coordinated function of cells in a tissue,
tissues in an organ, organs in a system and
systems in the body, cells need to be able to
communicate with each other.

Each cell should be capable of sending
chemical signals to other cells and of
receiving chemical signals from other cells,
as well as signals (chemical or other) from its
immediate environment.



A cell can communicate signals to other
cells in various ways.

Autocrine signaling
Paracrine signaling
Endocrine signaling
Direct signaling
Synaptic sighaling
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is @ way for a cell to alter its own
extracellular environment, which in turn
affects the way the cell functions. The cell
secretes chemicals outside of its
membrane and the presence of those
chemicals on the outside modifies the
behavior of that same cell. This process is
important for growth.
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iIs a way for a cell to affect the behavior of
neighboring cells by secreting chemicals
into the common intercellular space. This
IS an important process during embryonic
development.
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utilizes hormones. A cell secretes
chemicals into the bloodstream. Those
chemicals affect the behavior of distant

target cells.



is a transfer of ions or small molecules from
one cell to its neighbor through Ipores in the
membrane. Those pores are built out of
membrane proteins and are called gaP
junctions. This is the fastest mode of cell-
cell communication and is found in places
where extremely fast and well-coordinated
activity of cells in needed. An example of this
process can be found in the heart. The
muscle cells in the heart communicate with
each other via gap junctions which allows all
heart cells to contract almost simultaneously.



Is found in the nervous system. It is a
highly specific and localized type of
paracrine signaling between two nerve
cells or between a nerve cell and a muscle

cell.
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Specific cells are affected by hormone and
respond in unique fashion:

Cells have specific receptors on membrane or in cell
that respond to hormone

Can have receptors for several different hormones
Number of active receptors can change

Down-regulation - number of receptors decreases
& target is less sensitive

Up-reqgulation - number increases & target is more
sensitive



Some small molecules are capable of
entering the cell through the plasma
membrane.

Some small hormones also enter the cell
directly, by passing through the
membrane. Examples are steroid
hormones and thyroid hormones.
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