
Base Pair Biotechnologies provides custom aptamer development services and    

catalog aptamers to academic, commercial, and government researchers for a       

variety of applications.  To support their efforts we provide this series of                   

aptamer best practices as an introduction to their use.   

Additional assistance is provided as needed.  

Introduction 

The use of immobilized streptavidin on magnetic beads is widely used since the binding constant of biotin and 
streptavidin is >1015 M-1 providing nearly covalent binding and fast binding kinetics. In choosing magnetic beads, 
make sure to choose beads that are optimized for binding nucleic acids, single-stranded oligonucleotides, and/or 
small biotinylated agents. 

Materials Required 

DNase free microcentrifuge tubes 

Magnet 

TE buffer (10 mM Tris, 0.1 mM EDTA, pH 7.5) 

Folding Buffer (1 mM MgCl2, 1X PBS, pH 7.5:  137 mM NaCl, 2.7 mM Potassium Chloride, 8 mM Sodium Phos-

phate dibasic, 2 mM Potassium Phosphate monobasic) 

Wash buffer (1 mM Tris, pH 7.5, 0.1 mM EDTA, 1 M NaCl, 1 mM MgCl2) 

Note: A detergent (e.g., 0.01—0.1% Tween 20) may be added to reduce non-specific binding. 

Biotinylated aptamer 

Note: When working with complex biological media, nucleases found in the sample may fragment the aptamers. Ask us about  

the 3’ inverted thymidine aptamer modification to protect against nucleases. 

Folding Instructions Before Immobilization (see BP: Handling & Storage for a more detailed protocol) 

1. Resuspend and aliquot aptamer in TE buffer . 

2. Prior to use, dilute the labeled aptamer to its working concentration in Folding Buffer.   

3. Heat the aptamer solution to 85 — 95 ºC for 5 minutes.  

4. Allow the solution to cool to room temperature  (~15 minutes).  

Buffer Considerations 

Maintain buffer at pH 7.5 with 1 mM MgCl2 and with similar isoelectric strength as the Folding Buffer. However, you 

may optimize or test the effect of certain buffer conditions on aptamer performance using control samples.  

Best Practices: Aptamer Immobilization 

to Magnetic Beads 
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Note: Follow the manufacturer’s instructions if available for coupling biotinylated aptamers to streptavidin magnetic 

beads. 

Wash magnetic beads 

Note: This step is unnecessary if you do not need to remove preservatives or change buffer.   

1. Use a mixer to tilt/ rotate the tubes so magnetic beads don’t settle at tube bottom 

2. Resuspend the magnetic beads by vortexing for 30 seconds or tilt and rotate for 5 minutes. 

3. Based on the analytical range of interest and microsphere binding capacity, transfer desired volume to a sep-

arate microcentrifuge tube. Add wash buffer at equal volume and resuspend. 

4. Place the tube on the magnet for 1 minute and discard supernatant. 

5. Remove the tube from th magnent and resuspend washed magnetic beads in Wash Buffer in same volume 

as the initial volume of magnetic beads taken from the vial. 

6. Repeat steps 4-5 twice for a total of 3 washes.  

Immobilization Protocol 

1. Resuspend beads in Wash buffer to a final concentration of 5 mg/mL.  

2. Add and equal volume of biotinylated aptamer in Wash Buffer to the washed magnetic beads at up to 2 fold 

excess the binding capacity of the magnetic beads. 

3. Incubate for 10 minutes at room temperature with gentle rotation of the tube. 

4. Place the magnet of the tube for 2-3 minutes and discard the supernatant. 

5.  Separate the aptamer-magnetic bead conjugate from free biotinylated aptamer by placing the tube on the 

magnet for 2-3 minutes. 

6. Wash the aptamer-magnetic beads 2-3  times with Wash Buffer. 

7. Resuspend the aptamer-magnetic bead conjugate in Folding Buffer (or buffer of similar isoelectric strength) 

to desired final concentration. 

Release Biotinylated Aptamer from Streptavidin Magnetic Beads 

Note: The streptavidin will be completely denatured and the magnetic beads may not be reused.   

1. Incubate the aptamer-magnetic bead conjugate in 10 mM EDTA, pH 8.2, 95% formamide for 5 minutes at 65 

ºC or for 2 minutes at 90 ºC or  

2. Incubate the aptamer-magnetic bead conjugate for several minutes in non-ionic water at >70 ºC or 

3. Incubate the aptamer-magnetic bead conjugate for 5 minutes in 0.1% SDS at 100 ºC. 
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Considerations for Working with Magnetic Beads 

Magnetic beads differ in size, uniformity, magnetic response, and binding capacity. Choose magnetic beads that 

exhibit the highest signal and lowest non-specific binding. This can be achieved by using magnetic beads with a 

higher loading capacity. The binding capacity depends on steric availability and the charge interaction between the 

bead, aptamer, and target of interest. Binding efficiency can be determined by comparing molecule concentration 

before and after coupling.  

You may also increase the binding capacity by increasing the surface area of the microspheres, i.e., decreasing the 

size of the magnetic beads. Also, consider the effects of direct  versus indirect detection of the assay signal. Direct 

detection require uniform particles, however indirect detection of the signal assay does not require uniform sized 

beads. Both detection schemes require consistent biotin-binding/ mg lot-to-lot for assay reproducibility.  

You may use the same magnetic platform for all magnetic beads.   

1. Keep tube on the magnet for up to 2 minutes to ensure all the beads are collected on the tube wall. 

2. For diluted samples, increase incubation time or divide the samples into several smaller aliquots. 

3. Use a mixer to tilt/ rotate the tubes so magnetic beads don’t settle at tube bottom 

4. Avoid air bubbles during pipetting 

 

 

 

 

 

 

For additional assistance contact us at support@basepairbio.com or call us at 832.230.5518 

Custom Services information can be found at www.basepairbio.com 

Catalog Aptamers can be found at www.aptamersthatwork.com 
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