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518 human protein kinase genes have been identified in the human ki-
nome [1]. It is well known that protein kinases are key elements in intra-
cellular signaling pathways that control many physiological processes. 

Furthermore, it has been demonstrated that the activity of protein kinases 
are altered in several human diseases such as cancer and autoimmune disor-
ders. In order to develop good therapies based on small molecule inhibitors 
while avoiding unanticipated side effects, it is crucial that the targeted kinase 
is specifically and selectively modulated. Profiling techniques, in which the 
same molecule is assessed across a broad panel of kinases, is an accepted 
method to evaluate the specificity and selectivity of drug candidates. For 
assaying kinase activity, there are multiple strategies available. In this article, I 
introduce the platform technology of the mobility shift assay (MSA), for pro-
filing multiple kinases that Carna Biosciences has adopted to use in our ki-
nase profiling service. 

Kinase Preparations for  
Assay Development

In order to develop a well behaving ki-
nase assay, the purified protein kinase 
needs to be produced and isolated in a 
way that retains its activity.  We have so 
far produced over 300 human protein ki-
nases and corresponding assays. We and 
other research groups have noticed that 
recombinant kinase proteins expressed 
in insect cells with a histidine-tag can po-
tentially contain host cell-derived kinase 
activity [2]. Excluding the possibility of 
this contaminated activity is critical in ki-
nase assay development to establish ac-
curate kinase profiling. One way to elimi-
nate this issue is to select the specific 
substrate for each kinase carefully. The 
other way is to express the kinases with 
a GST-tag instead. Isolating kinases with a 
consistent phosphorylation state is es-
sential to avoid batch to batch differ-
ences. In addition, for kinetic analysis it is 
especially important that highly active ki-
nases should be used that give a linear 
response. Thereat, the kinases ought to 
be highly activated by including their up-
stream kinases [3] or dephosphorylating 
with a phosphatase [4] if necessary.

Assay Development in MSA Platform

The gold standard method for kinase 
assays is to monitor the incorporation 
of 33P labelled adenosine triphosphate 
(ATP) as a measure of substrate phos-
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