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Signal transduction When signaling pathways interact with one another they form networks Signal transduction is the process by which a

chemical or physical signal is transmitted through a cell as a series of molecular events. biochemical cascade, which is a chain of
biochemical events known as a signaling pathway. Proteins responsible for detecting stimuli are generally termed receptors, although in

some cases the term sensor is used. The changes elicited by ligand binding (or signal sensing) in a receptor give rise to a biochemical
cascade, which is a chain of biochemical events known as a signaling pathway b54b30db94

Three Wnt signaling pathways have been characterized: the canonical Wnt pathway, the noncanonical planar cell polarity pathway, and the
noncanonical Wnt/calcium pathway. All three pathways are activated by the binding of a Wnt-protein ligand to a Frizzled family receptor,
which... b54b30db94 The signal starts when a signaling molecule binds to the receptor on the cell surface and ends when the DNA in the

nucleus expresses a protein and produces some change in the cell, such as cell division. The pathway includes many proteins, such as
mitogen-activated protein kinases (MAPKs), originally called extracellular signal-regulated kinases (ERKs), which communicate by adding

phosphate groups to a neighboring protein (phosphorylating it), thereby acting as an "on" or "off" switch. b54b30db94

Tissue factor Thromboplastin defines the cascade that leads to the activation of factor X—the tissue factor pathway. Tissue factor, also
called platelet tissue factor or Coagulation factor III, is a protein present in subendothelial tissue and leukocytes which plays a Tissue

factor, also called platelet tissue factor or Coagulation factor III, is a protein present in subendothelial tissue and leukocytes which plays a
major role in coagulation and, in humans, is encoded by F3 gene. In doing so, it has replaced the previously named extrinsic pathway in

order to eliminate ambiguity. Its role in the blood clotting is the initiation of thrombin formation from the zymogen prothrombin
b54b30db94

Paracrine signaling Cells that produce paracrine factors secrete them into the immediate extracellular environment. Factors then travel to
nearby cells in which the gradient of factor received determines the outcome. Signaling molecules known as paracrine factors diffuse over

a relatively short distance (local action), as opposed to cell signaling by endocrine factors, hormones which travel considerably longer
distances via the circulatory system; juxtacrine interactions; and autocrine signaling. The Wnt signaling pathways are critical in cell-cell

signaling during normal development and embryogenesis In cellular biology, paracrine signaling is a form of cell signaling, a type of
cellular communication in which a cell produces a signal to induce changes in nearby cells, altering the behaviour of those cells. stores, to
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induce calcium-dependent gene expression. However, the exact distance that paracrine factors can travel is not certain b54b30db94

When one of the proteins in the pathway is mutated, it can become stuck in the "on" or "off" position... b54b30db94 The Nodal family of
proteins, a subset of the transforming growth factor beta (TGFβ) superfamily, is responsible for mesoendoderm induction, patterning of the
nervous system, and determination of dorsal- ventral axis in vertebrate embryos. Activation of the Nodal pathway involves nodal binding to
activin and activin-like receptors which leads to phosphorylation of the Smad2. The P-Smad2/Smad4 complex translocates into the nucleus

to interact with transcription factors such as FoxH1, p53 and Mixer (Xenopus mix-like endodermal regulator). This will, in turn, lead to
induction of target genes such as NODAL, Lefty, the antagonist of nodal cerberus, and others... b54b30db94 The Hedgehog signaling

pathway is one of the key regulators of animal development and is present in all bilaterians. The pathway takes its name from its
polypeptide ligand, an intracellular signaling molecule called Hedgehog (Hh) found in fruit flies of the genus Drosophila; fruit fly larvae

lacking the Hh gene are said to resemble hedgehogs. Hh is one of Drosophila's segment polarity gene products, involved in establishing the
basis of the fly body... b54b30db94

MAPK/ERK pathway the DNA in the nucleus of the cell. The signal starts when a signaling molecule binds to the receptor on the cell
surface and ends when the DNA in the nucleus The MAPK/ERK pathway (also known as the Ras-Raf-MEK-ERK pathway) is a chain of

proteins in the cell that communicates a signal from a receptor on the surface of the cell to the DNA in the nucleus of the cell b54b30db94

Although paracrine signaling... b54b30db94 Notch signaling is dysregulated in many cancers... b54b30db94

Hippo signaling pathway The Hippo signaling pathway, also known as the Salvador-Warts-Hippo (SWH) pathway, is a signaling pathway
that controls organ size in animals through The Hippo signaling pathway, also known as the Salvador-Warts-Hippo (SWH) pathway, is a

signaling pathway that controls organ size in animals through the regulation of cell proliferation and apoptosis. The pathway takes its name
from one of its key signaling components—the protein kinase Hippo (Hpo). Mutations in this gene lead to tissue overgrowth, or a

"hippopotamus"-like phenotype b54b30db94

Nodal signaling pathway The Nodal The Nodal signaling pathway is a signal transduction pathway important in regional and cellular
differentiation during embryonic development. The Nodal signaling pathway is a signal transduction pathway important in regional and

cellular differentiation during embryonic development b54b30db94

TGF beta signaling pathway The pathway is also involved in multiple physiological processes such as regulation of the immune system, the
vascular system and embryonic development. The type I receptor then phosphorylates receptor-regulated SMADs (R-SMADs) which can
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now bind the. TGFβ superfamily ligands bind to a type II receptor, which recruits and phosphorylates a type I receptor. The transforming
growth factor beta (TGFβ) signaling pathway is involved in many cellular processes in both the adult organism and the developing embryo
The transforming growth factor beta (TGFβ) signaling pathway is involved in many cellular processes in both the adult organism and the
developing embryo including cell growth, cell differentiation, cell migration, apoptosis, cellular homeostasis and other cellular functions.

The TGFβ signaling pathways are conserved. In spite of the wide range of cellular processes that the TGFβ signaling pathway regulates, the
process is relatively simple b54b30db94

Wnt signaling pathway The name Wnt, pronounced "wint", is a portmanteau created from the names Wingless and Int-1. In cellular biology,
the Wnt signaling pathways are a group of signal transduction pathways which begin with proteins that pass signals into a cell through In
cellular biology, the Wnt signaling pathways are a group of signal transduction pathways which begin with proteins that pass signals into a

cell through cell surface receptors. Wnt signaling pathways use either nearby cell-cell communication (paracrine) or same-cell
communication (autocrine). They are highly evolutionarily conserved in animals, which means they are similar across animal species from

fruit flies to humans b54b30db94

When signaling pathways interact with one another they form networks, which allow cellular responses to be coordinated, often by
combinatorial signaling events. At the molecular level, such responses include changes in the transcription or translation of genes, and

post-translational and conformational changes in proteins, as well as changes in their location.... b54b30db94

Notch signaling pathway Mammals possess four different notch receptors, referred to as NOTCH1, NOTCH2, NOTCH3, and NOTCH4. The
notch receptor is a single-pass transmembrane receptor protein. Mammals possess four different notch receptors, referred The Notch

signaling pathway is a highly conserved cell signaling system present in most animals. The Notch signaling pathway is a highly conserved
cell signaling system present in most animals. It is a hetero-oligomer composed of a large extracellular portion, which associates in a

calcium-dependent, non-covalent interaction with a smaller piece of the notch protein composed of a short extracellular region, a single
transmembrane-pass, and a small intracellular region b54b30db94

Notch signaling promotes proliferative signaling during neurogenesis, and its activity is inhibited by Numb to promote neural
differentiation. It plays a major role in the regulation of embryonic development. b54b30db94 A fundamental question in developmental

biology is how an organ knows to stop growing after reaching a particular size. Organ growth relies on several processes occurring at the
cellular level, including cell division and programmed cell death (or apoptosis). The Hippo signaling pathway is involved in restraining cell

proliferation and promoting apoptosis. As many cancers are marked by unchecked cell division... b54b30db94
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Hedgehog signaling pathway Hedgehog signaling in regulating adult stem cells involved in maintenance and regeneration of adult tissues.
Diseases associated with the malfunction of this pathway include cancer. The pathway also has roles in the adult. The pathway has also

been implicated in the development The Hedgehog signaling pathway is a signaling pathway that transmits information to embryonic cells
required for proper cell differentiation. Different parts of the embryo have different concentrations of hedgehog signaling proteins

b54b30db94
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