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BACKGROUND 
 
PDK1 is a Ser/Thr protein kinase that activates at 
least 23 protein kinases belonging to the AGC 
family of protein kinases by phosphorylating their 
T-loops. PDK1 phosphorylated Thr308 of PKB that 
is required step for PKB activation. PDK1 
possesses an N-terminal catalytic domain and a C-
terminal PH domain. The latter binds with high 
affinity to the PtdIns (3,4,5)P3 and PtdIns (3,4)P2 
second messengers that are generated by PI-3 
kinase following stimulation of cells with growth 
factors. The only PDK1 AGC kinase substrates to 
also possess a PtdIns (3,4,5)P3/PtdIns (3,4)P2 
binding PH domain are isoforms of PKB (also 
known as Akt). Much evidence indicates that the 
mutual binding of PKB and PDK1 to PtdIns 
(3,4,5)P3/PtdIns (3,4)P2 at the plasma membrane 
co-localizes these enzymes and is necessary for 
PKB to be activated by PDK1. In contrast, the 
other PDK1 AGC kinase substrates, including p70 
ribosomal S6-kinase, serum- and glucocorticoid-
responsive kinase, and p90 ribosomal S6 kinase, 
do not bind PtdIns (3,4,5)P3/PtdIns (3,4)P2 or 
possess PH domains. Instead, these kinases 
possess conserved PDK1 docking sites located in a 
C-terminal region known as the hydrophobic motif 
(HM). Growth factors and hormones lead to the 
phosphorylation of the hydrophobic motif of these 
AGC kinases, significantly enhancing their ability to 
interact with PDK1. The region on PDK1 that 
interacts with the hydrophobic motif of its 
substrates is termed the HM-pocket and is located 
on the N-terminal smaller lobe of the catalytic 
domain.1  
 
PDK1 seems to exist in an active, phosphorylated 
configuration under basal conditions and appears 
to be refractive to additional activation and 
phosphorylation upon cell stimulation with agonists 
which activate PI-3 kinase. PDK1 itself is also an 
AGC kinase member and, like its substrates, 
requires to be phosphorylated at its T-loop (Ser-
241) to be activated. In vivo, PDK1 is capable of 
autophosphorylation at Ser-241 by an 
intermolecular reaction and is thus constitutively 
phosphorylated at Ser-241. The structural analysis 
of the PDK1 kinase domain has revealed that, 
similar to what has been observed in other 
kinases, the phosphorylated Ser-241 residue forms 
key interactions coordinating and aligning 
important catalytic motifs such as the alphaC-helix 
of the N-terminal lobe.2 The alphaC-helix plays a 
key role in all kinases as it contributes crucial 
residues to coordinating ATP. More recently the 
structure of PKBbeta in the unphosphorylated, 
inactive state was reported to possess a 
completely disordered alphaC-helix. PDK1-
mediated phosphorylation of PKBbeta and 
interaction of PKBbeta with its own hydrophobic 
motif (HM) led to ordering of this helix, resulting in 
PKB activation. This suggested a new regulatory 
alphaC-helix-dependent mechanism in PKB.  PDK1 
is activated through interaction with its substrates 
too.3  

 
 
 
It is controversial whether PDK1 translocates to 
the plasma membrane in response to growth-
factor stimulation. One study reported that PDK1 
translocated to the membranes of endothelial cells 
in response to platelet-derived growth factor 
(PDGF). PDK1 appears to be excluded from the 
nucleus in both stimulated and unstimulated cells. 
However, it was shown that PC-3 cells expressed 
phosphorylated and nonphosphorylated PDK-1 in 
the cytoplasm and nucleoplasm. In contrast, 
neuronal PDK-1 was located in the nucleoplasm 
and the phosphorylated form was located along 
the perinuclear region. Furthermore, it was 
reported that IGF-I transiently increased 
phosphorylation of neuronal PDK-1, resulting in its 
translocation to other cellular compartments.4 
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TECHNICAL INFORMATION 
 
Source: 
Phospho-PDK1 (Ser241) Antibody is a rabbit 
antibody raised against a short peptide from N 
human PDK1 sequence surrounding and containing 
phospho-Ser241. 
 
Specificity and Sensitivity: 
This antibody detects endogenous phosphorylated 
PDK1 (Ser241) proteins without cross-reactivity 
with other family members. 
 
Storage Buffer: Rabbit IgG in phosphate buffered 
saline (without Mg2+ and Ca2+), pH 7.4, 150mM 
NaCl, 0.02% sodium azide and 50% glycerol. 
 
Storage: 
Store at -20°C for at least one year. Store at 4°C 
for frequent use. Avoid repeated freeze-thaw 
cycles. 
 
 
APPLICATIONS 
 

Application: *Dilution: 
WB 1:500-1:1000 
IP 1:50 

IHC 1:50-1:100 
ICC n/d 

FACS n/d 
ELISA 1:20000 

*Optimal dilutions must be determined by end user. 
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QUALITY CONTROL DATA 

 
 
Top: Western blot analysis of extracts from HeLa cells 
and NIH-3T3 cells. 
Middle: Immunohistochemistry analysis of paraffin-
embedded Human brain gliomas and Human breast 
carcinoma. 
Bottom: ELISA for Immunogen Phosphopeptide (left) 
and Non-Phosphopeptide (right). 
 


