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ADDITIONAL INFORMATION

Related Product Information for
JAK/STAT assay kit

Background: The serine-threonine protein kinase encoded by the AKT1 gene is catalytically inactive in serum-
starved primary and immortalized fibroblasts. AKT1 and the related AKT2 are activated by platelet-derived growth
factor. The activation is rapid and specific, and it is abrogated by mutations in the pleckstrin homology domain of
AKT1. It was shown that the activation occurs through phosphatidylinositol 3-kinase. In the developing nervous
system AKT is a critical mediator of growth factor-induced neuronal survival. Survival factors can suppress
apoptosis in a transcription-independent manner by activating the serine/threonine kinase AKT1, which then
phosphorylates and inactivates components of the apoptotic machinery. Multiple alternatively spliced transcript
variants have been found for this gene. General protein kinase capable of phosphorylating several known proteins.
Phosphorylates TBC1D4. Signals downstream of phosphatidylinositol 3-kinase (PI(3)K) to mediate the effects of
various growth factors such as platelet-derived growth factor (PDGF), epidermal growth factor (EGF), insulin and
insulin-like growth factor | (IGF-1). Plays a role in glucose transport by mediating insulin-induced translocation of the
GLUT4 glucose transporter to the cell surface. Mediates the antiapoptotic effects of IGF-I. Mediates insulin-
stimulated protein synthesis by phosphorylating TSC2 at 'Ser-939' and 'Thr-1462', thereby activating mTORC1
signaling and leading to both phosphorylation of 4E-BP1 and in activation of RPS6KB1. Promotes glycogen
synthesis by mediating the insulin-induced activation of glycogen synthase. Akt (Protein kinase B, PKB) is a
serine/threonine kinase that plays a key in regulating cell survival, insulin signaling, angiogenesis and tumor
formation. Akt is a downstream mediator of the PI 3-K pathway, resulting in the recruitment of Akt to the plasma
membrane via the PH (plexstrin homology domain) of Akt. Akt is fully activated by phosphorylation at two key sites:
Ser308 (phosphorylated by PDK1) and Thr478 (phosphorylated by mTOR and DNA-PK). Akt can then
phosphorylated a wide range of substrates including transcription factors (e.g. FOXO1), kinases (GSK-3, Raf-1,
ASK, Chk1) and other proteins with important signaling roles (e.g. Bad, MDM2). There are three isoforms of Akt; Akt
1, 2 and 3 (also known as PKBalpha, beta and gamma). Phosphorylation of AKT on Thr-308, Ser-473 and Tyr-474
is required for full activity. Ser-473 phosphorylation by mTORC2 favors, Thr-308 phosphorylation by PDPK1. Ser-
473 phosphorylation is enhanced by interaction with AGAP2 isoform 2 (PIKE-A). Ser-473 phosphorylation is
enhanced in focal cortical dysplasias with Taylor-type balloon cells.

Janus kinase 1 (JAK1), is a member of a new class of protein-tyrosine kinases (PTK) characterized by the presence
of a second phosphotransferase-related domain immediately N-terminal to the PTK domain. The second
phosphotransferase domain bears all the hallmarks of a protein kinase, although its structure differs significantly
from that of the PTK and threonine/serine kinase family members. JAK1 is a large, widely expressed membrane-
associated phosphoprotein. JAK1 is involved in the interferonalpha/beta and -gamma signal transduction pathways.
The reciprocal interdependence between JAK1 and TYK2 activities in the interferon-alpha pathway, and between
JAK1 and JAK2 in the interferon-gamma pathway, may reflect a requirement for these kinases in the correct
assembly of interferon receptor complexes. These kinases couple cytokine ligand binding to tyrosine
phosphorylation of various known signaling proteins and of a unique family of transcription factors termed the signal
transducers and activators of transcription, or STATSs. Tyrosine kinase of the non-receptor type, involved in the IFN-
alpha/beta/gamma signal pathway. Kinase partner for the interleukin (IL)-2 receptor.

JAKs (or Janus kinases) are a family of tyrosine kinases that associated with cytokine receptors. Upon receptor
activation JAKs phosphorylate the transcription factors known as STATs and initiate the JAK-STAT signaling
pathway. Four JAK family members have been identified (JAK1, JAK2, JAK3 and Tyk2), which share a similar
protein domain structure: a kinase domain, a regulatory pseudo-kinase domain, a SH2 domain and a FERM
domain. The FERM domain of JAK family members mediates the association of JAK with other enzymes and
cytokine receptors. The JAK Tyk2 associates with the IFN-1, IL-6, 10, 12, and 23 cytokine receptor families. JAK1
mediates signals from IFN-alpha, beta, gamma and IL-2, 6 receptors. JAK2 transduces signals from the single chain
and IL-3 cytokine receptor families, and from the IFN-gamma receptors. JAK3 associates with the IL-2 receptor
gamma-chain.

STATL1 is a member of the STAT protein family. In response to cytokines and growth factors, STAT family members
are phosphorylated by the receptor associated kinases, and then form homo- or heterodimers that translocate to the
cell nucleus where they act as transcription activators. This protein can be activated by various ligands including
interferon-alpha, interferon-gamma, EGF, PDGF and IL6. This protein mediates the expression of a variety of
genes, which is thought to be important for cell viability in response to different cell stimuli and pathogens. Two
alternatively spliced transcript variants encoding distinct isoforms have been described. Signal transducer and
activator of transcription that mediates signaling by interferons (IFNs). Following type | IFN (IFN-alpha and IFN-beta)
binding to cell surface receptors, Jak kinases (TYK2 and JAK1) are activated, leading to tyrosine phosphorylation of
STAT1 and STAT2. The phosphorylated STATs dimerize, associate with ISGF3G/IRF-9 to form a complex termed
ISGF3 transcription factor, that enters the nucleus. ISGF3 binds to the IFN stimulated response element (ISRE) to
activate the transcription of interferon stimulated genes which drive the cell in an antiviral state. In response to type
Il IFN (IFN-gamma), STAT1 is tyrosine- and serine-phosphorylated. It then forms a homodimer termed IFN-gamma-
activated factor (GAF), migrates into the nucleus and binds to the IFN gamma activated sequence (GAS) to drive
the expression of the target genes, inducing a cellular antiviral state.

STAT3 is a member of the STAT protein family. In response to cytokines and growth factors, STAT family members
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cell nucleus where they act as transcription activators. This protein is activated through phosphorylation in response
to various cytokines and growth factors including IFNs, EGF, IL5, IL6, HGF, LIF and BMP2. This protein mediates



Product Categories/Family for Cancer; Cell Biology; Signal transduction
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For Research Use Only. Not for use in diagnostic or therapeutic procedures. Small volumes of product may become entrapped in the seal of the vial during shipment and storage;
if necessary, briefly centrifuge the vial on a tabletop centrifuge to dislodge any liquid in the cap.
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