Bauer Core Biacore3000 Beginner’s Checklist

This checklist is designed to help a prospective Biacore user plan his or her experiment.  Answering the questions below will help guide the user as he or she thinks about he various aspects of experimental design.

(I)  Assay Design 

1. Which molecule should I immobilize?

a) Function:  The immobilized molecule must maintain its function.  For example, amine coupling is easy, but can decrease the activity of the molecule at the surface.

b) Size:  If the larger molecule is left in solution, it will create a larger signal when it binds to its immobilized smaller partner.

c) Charge:  Immobilize the charged molecules to prevent non-specific binding.  Negatively charged or acidic molecules are hard to immobilize, consider using an alternative chemistry or a capture approach for these.

d) Purity:  Molecules should be >95% pure for covalent attachment, but the requirement for the capture approach is less strict.

e) Concentration:  If one of the molecules is in limited supply, choose this one to immobilize.  One uses only about 200ul of a molecule at 5-50ug/ml to prepare a surface, but much more of the analyte in flow.

f) Valency:  Immobilizing a multivalent molecule will ensure 1:1 kinetics.

g) Stability:  Chips with very stable molecules can be reused up to hundreds of times, if used under optimal conditions. Chips having unstable immobilized molecules cannot be reused.

h) Tags:  Is the molecule tagged?  Could the tag be used for capture?

2.  What is desired Rmax for your experiment? 
     Given this Rmax value, what is the immobilization level (RL) required? 

Low Rmax (RU =  50) _________________________________________________________( High Rmax (RU = 1000)








Assay Development







Specificity





Affinity (20-80% Rmax)









Concentration



LMW binding



Kinetics (50-150RU)

3.  What chip should I use?

a) CM5:  This is a good beginner chip.  It has a negatively charged dextran hydrogel coating which extends ~100nm into the flow cell.

b) CM4:  This chip is similar to the CM5 but has a lower COOH density and therefore less negative charge.  The immobilization levels are about 40% of the CM5 cpapcity.  This chip is good for a negatively charged analyte, or alternately is a good way to minimize non-specific binding with a positively charged analyte.

c) C1:  This chip has a flat surface.  It has 10% of the immobilization capacity of the CM5 and the immobilized molecules are much more rigid.

d) HPA:  This chip has a flat thiolalkane surface and is one of two chips that are useful for studying membrane molecules.

e) L1:  This chip has the classic CM dextran coating with a lipophilic tail inserted to create a bilayer surface.  This is the more common choice for studying membrane proteins

f) NTA:  This chip can be bound with nickel to chelate his tags.  It is good for binding molecules with multiple his tags or those that are known to bind strongly to NTA.  If a molecule elutes easily from NTA, it is probably best to use it with an anti-his capture molecule on a standard chip.

g) CM3:  This chip with a short dextran coating is the precursor to the SA chip

h) SA:  This streptavadin coated chip is used to bind biotinylated compounds.

i) AU:  This chip has a plain gold surface, so you can make any surface with it.

j) SIA Kit:  In this kit, the gold wafers come separate from the plastic chip.  This allows for the creation of self-assembled monolayers that require solvents that would dissolve the plastic ship.

4.  How should I immobilize the ligand?

a) Covalent:  Used for amine, thiol, maleimide, and aldehyde coupling.

b) Capture:  There are a variety of compounds that can be used to capture ligands such as SA, NTA, various antibodies, anti-Flag, anti-his, and anti-human FC.  With the exception of SA, all of these surfaces can be easily regenerated and often the regeneration conditions have already been worked out.  In fact, one of the advantages of the capture method is that one always starts with a fresh surface.  Other advantages are the homogenous presentation, and the higher activity level than with covalent coupling. 

(II) Assay Development

1.  What buffers should I use?

a) A wide range of buffers are compatible with the Biacore’s machinery.  Check the manual for a list.

b) Check the compatibility of all buffers with each other, as well as with the ligand and analyte as these will all mix together in the waste.

c) Keep buffers simple.  Don’t add things that you don’t need, such as protease inhibitors or glycerol.

d) Make your running and sample buffers as similar as possible

e) Degas and filter your buffers daily.

2.  How do I identify a specific interaction?

a) Use a control surface (non-specific ligand) and a high analyte concentration to test for non-specific binding.  Correct for any bulk refractive index differences.

b) Check the ligand activity (ligand may be present, but inactive).

c) Do a competition or inhibition assay

3.  How to I correct or fix  non-specific binding?

a) Identify the nature of the binding.  Is it to the protein or the dextran?  Is it electrostatic or hydrophobic?

b) Alter the buffer by changing the salt concentration or adding detergent.

c) Use another surface.

d) Use a different blocking agent.

e) Evaluate the analyte quality to make sure it is pure and doesn’t form aggregates.

4.  How do I regenerate a chip (remove analyte and maintain surface activity)?

a) Determine if your protein dissociates completely with time – if so, you don’t need to regenerate, you can just wait.

b) Start by testing mild regeneration conditions.  Think about the conditions used to elute the protein during purification

c) Increase flow rates to 50-100 μl/min.

d) Follow regeneration with buffer or an “extra clean” step to limit carryover of the regeneration compounds.

e) Use short contact times with extreme conditions.  Use multiple short injections.

f) Check the immobilization/regeneration database on Biacore’s website.

5.  How do I ensure that my results are reproducible?
a) Do a surface performance test before reusing a chip.  This tool measures the baseline and binding response to verify proper regeneration and ligand activity.

6.  How do I maximize assay performance?

a) Monitor a control surface.

b) Include positive and negative controls.

c) Include a blank buffer control to check for compound carryover.

d) Condition a new chip with glycine before running it.

