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Comparison of three chemical methods for protein biotinylation

TONG Yu, XUE Cai, WANG Yonggang, MA Jianzhong™
(School of Life Science and Engineering,Lanzhou University of Technology, Lanzhou730050, China)

Abstract: Based on the principle of the N-Hydroxy succinimide (NHS) activated ester coupling method,
advantages and disadvantages of the crystallization coupling method, the direct coupling method of reaction
solution and the dicyclohexylcarbodiimide (DCC) coupling method were explored. This paper aims to provide
a better strategy to perform protein biotinylation safely, effectively, quickly and conveniently. Biotin coupling
experiments were carried out on Bovine albumin (BSA) by the above three methods respectively, and the
coupling products were analyzed by SDS- polyacrylamide gel electrophoresis (SDS-PAGE) and UV-scanning
spectrum. The relative molecular mass of the coupling products was calculated by the Gel Imaging System and
the Image Lab (Bio-Rad). Then the coupling ratios were determined. Combined with the above qualitative and
quantitative results, the three coupling methods were evaluated. The results showed that all three methods can
conjugate biotin to BSA. The crystallization coupling method firstly activates the ester by chemical synthesis
and crystallization, the yield rate is 37.28%, the melting point is 214~217 °C,the coupling ratio is 8.9, and the

single reaction cost is ¥ 128.71; the coupling ratio of the direct coupling method is 7.0, and the cost of a single
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reaction is ¥ 34.01; the coupling ratio of the DCC coupling method is 2.2, and the cost of a single reaction is

¥ 33.81. The direct coupling method has almost the same coupling effect as the crystallization coupling

method and lower denaturation loss of the biotinylated protein in the DCC coupling method. Therefore, the

direct coupling method is simple in operation, short in time, safe in process and low in price.

Key Words: protein biotinylation; the direct coupling method; the crystallization coupling method; the

dicyclohexylcarbodiimide coupling method; UV-scanning spectrum
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