Crosstalk occurs when one signaling
pathway influences another, allowing
for integrated cellular responses.

This can involve shared secondary
messengers or regulatory proteins.

Enables cells to coordinate complex
responses to multiple signals,
enhancing adaptability and efficiency in
cellular functions.

cAMP activates PKA by binding to its
regulatory subunits, causing the release
of active catalytic subunits.

These catalytic subunits phosphorylate
target proteins, leading to various
cellular responses.

Phosphorylation by PKA can activate or
inhibit other enzymes, affecting
metabolic pathways.

Dephosphorylation by protein
phosphatases reverses the effects of
phosphorylation, ensuring that signals
do not persist indefinitely.
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Secondary messengers are small
molecules that relay signals from
receptors to target molecules inside the
cell.

Examples include cAMP, cGMP, and
calciumions (Ca*).

Secondary messengers can amplify the
signal, allowing a small number of
signaling molecules to have a large
effect on cellular processes.

Ligand binding changes the shape of the
GPCR, allowing G protein binding.

GDP isreleased from the a subunit, and
GTP binds, activating the G protein.

The G protein dissociates into an active a
subunit and a By complex, which interact
with effector molecules.

The a subunit hydrolyzes GTP to GDP,
returning to its inactive state and
reassociating with the By complex.

Regulated by GTPase-activating proteins
(GAPs) and guanine nucleotide exchange
factors (GEFSs).

A series of reactions that transmit
chemical signals from the cell surface to
intracellular targets.

Involves ligands (e.g., hormones),
receptors (e.g., GPCR, RTK), transducers
(e.g., G proteins), and effector molecules
(e.g., enzymes).
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Composed of seven transmembrane a-
helices.

Ligand binding induces a
conformational change, activating
associated G proteins.

Involved in signaling pathways that
regulate cell growth and differentiation.
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Cell signaling refers to the process by
which cells communicate with each
other through signaling molecules.

It is crucial for various physiological
processes, including growth,
metabolism, and immune responses.

Signaling molecules are secreted by
endocrine cells and travel through the
bloodstream to target cells located at
distant sites in the body.

A signaling molecule released by one
cell acts on neighboring target cells,
facilitating localized communication.

Cells respond to signaling molecules
that they themselves produce, allowing
for self-regulation.

Direct interaction occurs between
neighboring cells, enabling immediate
communication without the need for

Cell-Cell Interaction signaling molecules.

Includes growth factors (e.g., EGF),

peptide hormones (e.g., insulin,

glucagon), and neuropeptides (e.g.,
Peptides oxytocin, enkephalins).

Derived from amino acids, examples
include epinephrine (from tyrosine) and

Small Molecule Neurotransmitters serotonin (from tryptophan).

Derived from cholesterol, examples
include estradiol, cortisol, calciferol
Steroids (Vitamin D), and testosterone.

Derivatives of arachidonic acid,
including prostaglandins, leukotrienes,

Eicosanoids and thromboxanes.
Includes signaling molecules like nitric
Gases oxide (NO) and carbon monoxide (CO).

Lipophilic (hydrophobic) molecules can
diffuse through cell membranes and
primarily function intracellularly.

Characteristics of Lipophilic Hormones
They are mainly derived from

cholesterol.

Ligand Binding: The hormone binds to a
nuclear receptor (NR) that is initially
cytosolic and associated with heat shock
proteins (HSP).

HSP Release: Upon binding, HSPis
released, activating the receptor.

Dimerization: The receptor dimerizes,
forming a functional unit.

Signaling Process

Nuclear Translocation: The dimerized
receptor translocates to the nucleus.

DNA Binding: The receptor binds to
specific DNA sequences, regulating gene
expression.

Gene Expression: This leads to changes
in cell behavior, including metabolism
and differentiation.



