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BACKGROUND 
 
The 90 kDa Ribosomal S6 Kinases (RSK) are a 
family of broadly expressed serine/threonine 
kinases that are activated by Extracellular Signal-
Regulated Protein Kinase (ERK1 and ERK2) in 
response to many growth factors, peptide 
hormones and neurotransmitters. In humans, the 
RSK family consists of four isoforms (RSK1 to -4) 
and two structurally related cousins, called RSK-
like protein kinase (RLPK/MSK1) and RSK-B 
(MSK2).1 RSK family members are unusual among 
serine/threonine kinases in that they contain two 
distinct kinase domains, both of which are 
catalytically functional. The C-terminal kinase 
domain is believed to be involved in 
autophosphorylation, a critical step in RSK 
activation, whereas the N-terminal kinase domain, 
which is homologous to members of the AGC 
superfamily of kinases, is responsible for the 
phosphorylation of all known exogenous substrates 
of RSK. Activated RSK has both cytoplasmic and 
nuclear substrates. RSK plays an active role in 
nuclear signaling by phosphorylating the 
transcription factors like estrogen receptor-alpha 
and CREB, and c-Fos, and IkappaB. RSK has been 
proposed to bind to and modulate the function of 
CBP and p300, which are transcriptional co-
activators. Phosphorylation of Bad and C/EBPbeta 
by RSK can protect cells from apoptosis. RSK has 
also been implicated in cell cycle regulation.2 In 
Xenopus extracts, RSK phosphorylates and inhibits 
Myt1, a p34cdc2 inhibitory kinase. Moreover, RSK 
phosphorylates histone H3, suggesting that RSK 
may regulate chromatin remodeling.3  
 
The precise mechanism of RSK activation remains 
elusive. The current model suggests that following 
mitogen stimulation, ERK phosphorylates RSK1 
Thr590 (according to avian RSK1 numbering; 
human 573), located in the activation loop of the 
C-terminal kinase domain, and possibly Ser381 
(turn motif; human 363) and Thr377 (human 359) 
in the linker region between the two kinase 
domains. Activation of RSK1 is absolutely 
dependent on ERK docking near the C terminus of 
RSK1. Activation of the C-terminal kinase domain 
leads to autophosphorylation of Ser398 
(hydrophobic motif; human 380), also located in 
the linker region. This creates a docking site for 
PDK1, which then phosphorylates Ser239 (human 
221) in the activation loop of the N-terminal 
kinase domain, allowing RSK to phosphorylate all 
its targets.4 Interestingly, Ser749 (human 732) is 
located near the ERK docking site and represents 
another mitogen-regulated phosphorylation site in 
RSK1. This residue is thought to be regulated by 
autophosphorylation from the N-terminal kinase 
domain, as it fits a RSK consensus phosphorylation 
sequence (K/RXXS/T). Ser749 phosphorylation 
regulates interaction between ERK1/2 and RSK1. 
Moreover, mutations that affect RSK1 kinase 
activity prevent ERK1/2 dissociation from RSK1 
following mitogen stimulation in vivo. Analysis of 
different RSK isoforms revealed that RSK1 and  

 
 
 
RSK2 dissociate from ERK1/2 following mitogen 
stimulation but that RSK3 remains associated with 
active ERK1/2. ERK dissociation from RSK1 and 
RSK2 correlated with shorter duration of activity 
compared to RSK3, indicating that ERK 
dissociation may shorten RSK activation.5  
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TECHNICAL INFORMATION 
 
Source: 
RSK2 Antibody is a mouse monoclonal antibody 
raised against recombinant human RSK2 
fragments expressed in E. coli. 
 
Specificity and Sensitivity: 
This antibody detects RSK2 proteins in various cell 
lysate. 
 
Storage Buffer: PBS and 30% 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 1:1000 
IP 1:50-100 

IHC (Paraffin) n/d 
ICC 1:50-200 

FACS 1:50-200 
*Optimal dilutions must be determined by end user. 
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QUALITY CONTROL DATA 
 

 
 
Top: Western blot detection of RSK2 proteins in 
various cell lysates using RSK2 Antibody. Middle: This 
antibody stains HepG2 cells in confocal 
immunofluorescent testing (RSK2 Antibody: Green; 
Actin filaments: Red; DRAQ5 DNA dye: Blue). 
Bottom: It also specifically detects RSK2 proteins in 
HepG2 cells in FACS assay (RSK2 Antibody: Green; 
control mouse IgG: Red). 


