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Biotinylation of proteins in particular Antibodies
Introduction
This is a twostep protocol, in which the protein is first mixed with biotinylation reagent which in most cases reacts with free primary amine present on the protein. The non-protein coupled biotin reagent is then removed via chromatography. Proteins, including antibodies, generally have several primary amines in the side chain of lysine (K) residues and the N-terminus of each polypeptide that are available as targets. The most popular biotinylation reagent is an NHS-activated biotin where there can be a number of different linking chains between the NHS and the biotin. For use with the gRAD the linker should be as long as possible. The theory for this is that the biotinylated antibody is flowing past the immobilized modified avidin and has a limited window in which to interact. The longer chained biotins are less hindered by the bulky protein and are more likely to position themselves correctly for binding, giving a more efficient immobilization of the analyte specific capture reagent at the test line. Peice’s EZ-Link NHS-PEG12-Biotin is probably the most extreme case and has been used with success with the gRAD system. It should however be noted that antibodies labelled with biotin containing no linking sequence have also been used very successfully with the gRAD system.
When using monoclonal antibodies it is possible that a Lysine residue is essential for antigen binding and binding is reduced or lost with biotinylation. If this is the case it may be possible overcome it by reducing the amount of biotin-NHS used. Alternatively other chemistries may be used for example carbohydrate coupling with a biotin hydrazide.
NHS is hydrolysed by water however it is much more reactive with amines. To compensate for loss due to hydrolysis an excess of the biotin-NHS is used. The Biotin-NHS is provided as a powder which is then dissolved in dry DMF or DMSO to make a stock. It is recommended for a consistent result that the stock is used immediately but it has been standard practice in a number of laboratories to freeze this stock. The solvent must be dry to limit hydrolysis and the freezer as cold as possible.
NHS-activated biotins react efficiently with primary amino groups (-NH2) in pH 7-9 buffers to form stable amide bonds. NHS only reacts with the uncharged amines so are more reactive at higher pHs, however hydrolysis is also increased.  In general PBS pH 7.4 or 100mM carbonate buffer pH8.0 or pH8.4 is used for the biotinylation of antibodies, but the pH can be optimised further if required.  
As NHS reacts with amine groups these must not be present in the buffer. The antibody must not be in Tris buffer or contain sodium azide (NaN3) as these will block conjugation. The antibody concentration should be at or above 1mg/ml, below this a standard concentration of biotin-NHS is used independent of the protein concentration.  
Protocol
Preparation of the biotin-NHS stock

For standard biotin NHS the stock concentration is 40mg/ml  in dry DMSO. Below is a table showing the stock concentrations for the other biotin-NHS forms.
	
	Stock concentration
(mg/ml)
	Molecular weight
	Mass added per biotin
	Length

	Biotin-NHS
	40
	341.4
	226.3
	13.5 Å

	Biotin-LC-NHS
	53
	454.5
	339.5
	22.4 Å

	Biotin-PEG4-NHS
	69
	588.7
	474.6
	29 Å

	Biotin-PEG12-NHS
	110
	941.1
	825.6
	56 Å


Biotinylation

For concentrations of or over 1mg/ml 2µl of stock is added per mg of protein. If the protein concentration is below 1mg/ml then 2µl then is added for every ml. The reaction mixture is then mixed at room temperature in the dark for 2 hours. The remaining active biotin-NHS is blocked with the addition of 10µl of 3M ethanolamine and incubating for a further 30 minutes.  
Purification
Gel filtration / buffer exchange with for G25 media is the quickest and easiest method to remove the free biotin. For smaller volumes gel filtration can be carried out with small disposable columns for example a PD10. It may be better to repeat the process with these columns to remove as much of the free biotin as possible as it will compete for binding to the test line lowering the resulting response. 
[image: image2.png]= e X
2~

Search = @)Acive Sur-Sield | (A Search-Shield)| &l AVGInfo~ | Get More
% b [ roparsas [l

v @ v ) [hPage v ook v "

Technology Products How to buy Contact
gRAD gRAD (generic Rapid Assay Device)
MWB
g‘\’lvvg The gRAD is supplied sealed in a white foil pouch ready to use.
Reagents The pouch is only marked with a batch code allowing you to apply your own labeling if required.
NGBIO1
NGBIO2 The gRADs are supplied in a box for 40 assays.
NGBIO3 N N N N N N N
Validation studies for each batch are is available via this Homepage.
Pipettes
IBIMSO RapidAssays currently provides three gRAD products depending on the type of detection
MM100 antibody you whish to use.
Readers Using the simple kits and methods provided you produce your own assay specific reagents.
ESE Gold

The gRAD contains a filter allowing the direct analysis whole blood or other samples
containing particulate matter

There are three gRAD models available for use with different detection antibodies.

MWAB- For use with mouse monoclonal antibodies
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