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Activation and Coupling of Biotin
Biotin is a common peptide modification incorporated at the N-terminal or on a lysine side chain. 
Biotinylated peptides can be detected using labeled avidin or streptavidin which tightly bind to biotin. 
Because avidin or streptavidin are normally labeled in multiple sites, the binding of labeled avidin to a 
biotinylated probe produces an amplified response compared to the direct incorporation of the label into 
the peptide. Biotinylation can modify the in vivo activity of a peptide.  Biotinylated peptides can bind to 
serum albumin which reduces their clearance rate and extends their effectivness.

Biotin can be coupled to free amine groups just as any other carboxylic acid or Fmoc-protected amiino 
acid.  The low solubility of biotin in common organic solvents requires some slight modifications to 
standard coupling protocols.

Activation and Coupling of Biotin

1. Suspend the N-deprotected peptide resin in dimethylformamide (DMF, approximately 10 mL per gram 
of peptide resin).

2. Suspend the biotin in dimethylsulfoxide (DMSO) or dimethylsulfoxide/dimethylformamide 
(DMSO/DMF 1:1 v/v).  Use approximately 1 mL of solvent per 1 mmol of biotin (approximately 0.1 M).

3. Add 1 equivalent of HBTU and 1 equivalent of DIEA.
4. Stir the mixture at room temperature until the biotin is completely dissolved.  The biotin will go into 

solution as it is activated.  
5. When the biotin is completely dissolved, add the solution to the peptide resin. Do not add the solution 

to the resin until the biotin completely dissolves.  If the mixture is added to the resin before the biotin 
is completely dissolved, unreacted HBTU can form tetramethylguanidinium products with the peptide-
resin.

6. Mix the resin mixture at room temperature until the biotinylation reaction is complete.  The reaction 
can be monitored by the Kaiser test.  The reaction may take several hours.

7. When the reaction is complete, filter the resin and wash it several times with DMSO, DMSO/DMF (1:1 
v/v), and DMF.  The resin is ready for cleavage using standard cleavage protocols appropriate for the 
type of resin utilized.
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