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The blood-brain barrier (BBB) possesses the specific blood-to-brain transport 

systems for central nervous system (CNS)-acting proteins of transferrin and insulin via 

receptor-mediated transcytosis. These BBB-permeable proteins play crucial regulatory 

roles in the functions of neurons and glial cells. However, despite the physiological 

importance, only a limited number of proteins have been identified to date. The purpose 

of this study was to identify the potential candidates of BBB-permeable proteins by 

using affinity-SWATHTM-based proteomics for protein kinetic profiles. We postulated that 

BBB-permeable proteins would be presence in the brain and, the liver which produces 

the major resource of blood circulating proteins. Cytosolic proteins from the mouse 

cerebrum and liver were labeled with biotin-SS-Sulfo OSu and intravenously 

administrated into C57BL/6J mice. At the time point of one hour after the injection, 

cytosolic proteins were extracted from the cerebrum. The biotin-labeled proteins were 

captured using streptavidin beads and the eluted proteins were digested with trypsin 

and analyzed by SWATHTM method. Four proteins were identified from the cerebrum of 

mice injected with biotin-labeled cerebrum cytosol proteins. One of the proteins was 

named as kinase A. Nine proteins were identified from the cerebrum of mice injected 

with biotin-labeled liver cytosol proteins. Several proteins were commonly identified 

from both of the mice injected with biotin-labeled cerebrum and liver cytosolic proteins. 

Moreover, an isoform of kinase A was internalized in human brain endothelial cell line 

(hCMEC/D3) in temperature-dependent and concentration-dependent manners. As the 

dysfunction of brain kinase A has been reported in several CNS diseases such as 

epilepsy, we hypothesize that the blood-to-brain transport of the kinase A across the 

BBB would play a role in complementing the functional abnormality in disease states. In 

conclusion, we could discover the multiple potential candidates of BBB-permeable 

proteins by using a combination of in vivo transport study and quantitative proteomics. 


