Biosignaling
Some Signals to Which Cells Respornd
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Four general types of signal transducers

Gated ion channel
Opens or closes in
responas to concentration
af signal ligand (5)

or membrane potential.
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Gated Ion Channels

Cand

The electrogenic MatK™*
ATFPase establishes the
membrane potential,

Receplor enzyme
Ligand binding to
extracellular domain
stimulates enzvme
activity in intracellular
domain,

Serpentine recepbor
External ligand binding

to receptor (K) activates an
intracellular GTP-binding
protein (G, which regulates
an enzyme (Enz) that
generabes an inbracellular
second messenger, X.
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Steroid receptor

Stercid binding to a
DNA nuclear receptor
protein allows the

mBNA receplor Lo regulate
.L the expression of
Protein specific genes.,
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Ions tend to move down
their electrochemical
gradient across the
polarized membrane.



Ligand-gated Ion Channels
Acetvicholine

binding sites
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Receptor Enzymes — Insulin receptor

Imsulin bound to
receptor sites

Extracellular
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Serpetine receptors — G Protein-Coupled receptors
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Epinephrine binds o
its specific receptor.
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Gy (ersubunit) moves

to adenylyl cyclase
and activates it.
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Phozphorylation of
ezl L live proboins by
PHA causes the
callular response to
epinephrine.

cAMP is degraded,
rovversingg the
activation of PREA,
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Hormone Activated phospholipase C and IP3
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Light reception in the vertebrate eye

Light

To optic Ganglion Interconnecting
nerve neurons neurons

Light-induced hyperpolarization of rod cells
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Serum binding protein
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» Hormone (H}), carried to the £ Hormone binding changes the
£ target tissue on serum ) conformation of Rec; it forms
£ binding proteins, diffuses homo- or heterodimers with
S across the plasma membrane Altered cell other hormone-receptor
and binds to its specific function complexes and binds to specific
receptor protein (Ree) in the regulatory regions called
nucleus. - hormone response elements
(HREs) in the DNA adjacent to
@ specific genes,
Altered levels of the WMH»E @
hormone-regulated gene Binding regulates transcrip-

tion of the adjacent genels), in-
creasing or decreasing the rate
of mENA formation.

product produce the cellular
response to the hormone.
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Cell cycle regulation by protein kinases

M Phase
Mitosis (nuclear
32 Phase division) and G0 Phase
Mo DMNA cviokinesis Terminally
synthesis. (eell divigion) differentiated
RMNA and vield two cells withdraw
protein daughter cells. from cell cyele
synthesis indefinitely.
continue. GO
Reentry point
A cell returning
from 0
enters at early
(il phase.
1 Phase
HMA and protein
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svnthesizs,

5 Phase L :
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