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Ni NTA Magnetic Beads User Guide 

Product Introduction 

Ni NTA Magnetic Beads Magnetic agarose beads are a new tool for purification of histidine (His)-tagged proteins

It is superparamagnetic and can be rapidly separated and recovered by applying an external magnetic field. 

The active group of this product is nitrosotriacetic acid chelated with Ni2+.

Compared with traditional Ni-NTA media, Ni NTA Magnetic Beads have the following advantages

⚫ The operation is simple and fast, no need to clarify the sample, and the target protein with histidine tag can be directly captured from 
the complex sample, which greatly simplifies the purification process and improves the purification efficiency

⚫ High purity and high yield
⚫ Easy to repeat in parallel
⚫ Easy to amplify

Parameters 

Base Highly cross-linked agarose, ferric oxide nanoparticles

Chelated Metal Ions Ni2+ 

Metal Ion Density ≥20 μmol/mL Magnetic Beads（100%） 

Beads Concentration 25% (v / v) 

Particle Size 40-100 μm

Throughput ≥40 mg/mL Magnetic Beads（100%） 

Chemical Stability Regular aqueous buffer, 8 M urea, 6 M guanidine hydrochloride, 1 M sodium hydroxide

Storage Condition 20% Ethanol，2-8℃ 

Notice for Use 

⚫ Magnetic beads should be mixed and shaken evenly before use.
⚫ Pretreatment of beads should be sufficient.
⚫ Keep beads in suspension during incubation to maintain maximum binding efficiency
⚫ Do not freeze，Magnetic beads are not allowed to dry during use and storage
⚫ Prohibit freezing and centrifugation of magnetic beads to prevent irreversible damage
⚫ It is recommended that magnetic beads only purify the same protein repeatedly
⚫ Bead loss due to incomplete magnetic attraction should be avoided
⚫ Regenerate in time after use, avoid placing the magnetic beads in a low pH buffer for a long time, and prevent the magnetic 

beads from growing bacteria

Recommendation

1. Commonly Used Buffers

Binding Buffe 20 mM Phosphate Buffer，500 mM NaCl，0~20 mM Imidazole，pH7.4 

Washing Buffe 20 mM Phosphate Buffer，500 mM NaCl，0~50 mM Imidazole，pH7.4 

Elution Buffer 20 mM Phosphate Buffer，500 mM NaCl，200-500 mM Imidazole，pH7.4 

Storage Buffer 20% (v/v) Ethanol 



The preparation of the buffer affects the recovery rate and purity of the target protein. Before purifying a large-scale protein, a 
preliminary experiment must be done to screen out a buffer system suitable for the target protein.
Adding a small amount of imidazole to the binding buffer can reduce the adsorption of impurity proteins; during elution, if the 
optimal imidazole concentration for elution is uncertain, it is recommended to use different gradient elution, and collect the 
supernatant for SDS-PAGE electrophoresis verification. Determine the appropriate elution concentration.

2. Manual purification process
2.1 Sample preparation
The samples secreted and expressed by cells are directly diluted 2-3 times with Binding Buffer, and mixed evenly for later use; 
For intra-cellularly expressed samples, resuspend in Binding Buffer, add protease inhibitors as needed (for example, PMSF with 
a final concentration of 1 mM), stir and mix well, and lyse cells by sonication in an ice bath for later use.
2.2 Pretreatment of magnetic beads
Take a certain amount of magnetic beads into an EP tube, put it on a magnetic stand, let the magnetic bead suspension settle, 
remove the Storage Buffer on the upper layer, and use the same volume of Binding Buffer as the Storage Buffer (for example, 
take 400ul of 25% V/V magnetic Beads, the volume of magnetic beads is 100ul, the volume of Storage Solution is 300ul, add 
300ul here) wash 2-3 times, After magnetic separation, add Binding Buffer to adjust the volume ratio of magnetic beads to 10% 
(400ul magnetic beads, add 3.6ml Binding Buffer to 4ml), keep magnetic beads for later use.
2.3 Conjunction
Add the magnetic beads to the sample in step 2.1, and use a mixer or shaker to turn the EP tube at room temperature to fully 
disperse the magnetic beads in the sample solution. After about 30 minutes, perform magnetic separation, remove the 
supernatant, and retain the sample for detection. Or discard (for some easily degradable proteins, it is recommended to 
incubate at 2~8°C for more than 1 h).
2.4 Rinsing
Add the same volume of Washing Buffer as Storage Buffer to the EP tube in the previous step, flip and resuspend the magnetic 
beads for magnetic separation, remove the supernatant, save the sample for detection or discard, and prepare washing 
solutions with different imidazole concentrations for step-by-step rinsing as needed .
2.5 Elute
Add the same volume of Elution Buffer as Storage Buffer to the EP tube in the previous step, use a vertical mixer or manually 
flip the EP tube gently at room temperature to fully disperse the magnetic beads, perform magnetic separation after 10 min, and 
remove the supernatant to a new EP tube, rinse solutions with different concentrations of imidazole can be prepared as needed 
for step-by-step rinsing。

Note: It is recommended that the user repeat the elution 1-2 times after the first elution to ensure that the target protein is fully 
recovered; 90% of the target protein bound to the microspheres will be eluted during the first elution. Therefore, after the elution 
time and volume of the eluent can be customized, and the magnetic separation can be done after inversion and mixing.
2.6 Post-treatment of Magnetic Beads
The used magnetic beads were washed twice with Elution Buffer, and the supernatant was removed after magnetic separation; 
then washed with deionized water
Wash twice, remove the supernatant after magnetic separation; add Storage Solution to make the concentration of magnetic 
beads 25% (v/v), and store at 2-8°C.
3. Automated Purification Method
Take the PP32 high-throughput automated protein purification workstation as an example. The PP32 workstation can complete 
the purification of 32 cell expression supernatant samples within 1ml at a time. The following is the operation process. Prepare 
P32 consumables in advance. PP32 96-well deep well plate and 8-gang magnet bar sleeve.

➢ Sample preparation, same as 2.1.
➢ Magnetic beads pretreatment, same as 2.2.
➢ Add magnetic beads. Shake up the Ni NTA Magnetic Beads and place 100ul magnetic beads in the 1/7th column of the 

deep well plate.
➢ Add sample. Add the sample to be purified (200-1000ul) to column 2/8.
➢ Add Rinse 1, and add the prepared Rinse 1 to column 3/9 (a rinse by steps is recommended here, e.g. 20 mM Phosphate 

Buffer, 500 mM NaCl, 20 mM Imidazole, pH 7.4). (The pH value should be adjusted according to the isoelectric point of the 
target protein, but it should be ensured that the pH value is between 7-9, not lower than 7)



➢ To add Rinse 2, add the prepared Rinse 2 (e.g. 20 mM Phosphate Buffer, 500 mM NaCl, 50 mM Imidazole, 
pH 7.4) to column 4/10.

➢ Add eluent 1. Add 50-100ul of Elution Buffer-1 (e.g. 20 mM Phosphate Buffer, 500 mM NaCl, 250 mM 
Imidazole, pH 7.4) to columns 5/11.

➢ Add eluent 2. Add 50-100ul of Elution Buffer-2 (e.g. 20 mM Phosphate Buffer, 500 mM NaCl, 500 mM 
Imidazole, pH 7.4) to columns 6/12.

➢ Place the deep well plate and magnetic sleeve. Snap the deep-well plate with the added sample into the 
base of PP32, and place the magnetic rod sleeve in the slot above the PP32.

➢ Start up and run. Select the corresponding purification program (NI001) in the NI NTA or user directory and 
start running.

➢ Collect and save. After the run, take out the deep-well plate and the magnetic rod cover, turn off the 
machine, discard the magnetic rod cover, and perform SDS-PAGE electrophoresis detection on the 
samples. Collect and save the samples as needed, and the entire purification process is completed.

PP32 NI diagram of sample loading of magnetic bead purification scheme 



NI001 Purification Program 

NI001 

Position 1/7 Row 2/8 Row 3/9 Row 4/10 Row 5/11 Row 6/12 Row 

Process Add/Abandon Beads Bind Wash Wash Elute Elute 

Reagent Ni NTA Magnetic 
Beads（10%V/V） Sample 

Wash 

Buffer 

Wash 

Buffer 

Elution 

Buffer 

Elution 

Buffer 

Volume 100ul 
(mixed evenly) 

200-

1000ul 
1000ul 1000ul 50-100ul 50-100ul

4． Magnetic Bead Regeneration
Ni NTA Magnetic Beads After 8~10 times of continuous use of the agarose magnetic beads, if the load drops 
significantly, it indicates that the chelated Ni2+ has partially fallen off. It is recommended to regenerate the beads. The 
following buffers should be prepared.。 

Stripping Buffer 20 mM Phosphate Buffer，500 mM NaCl， 100 mM 
EDTA，pH7.4 

Beads Washing Buffer 0.5 M NaOH，2 M NaCl 

Recharge Buffer 100 mM NiSO4 

(1) Take the magnetic beads with reduced binding performance into a 10 mL EP tube, remove the supernatant by magnetic separation, add 

Stripping Buffer with 3 times the volume of magnetic beads, resuspend the magnetic beads, and shake and mix in a shaker at 37°C for 30 

minutes. min, magnetic separation, remove the supernatant, repeat once;

(2) Add deionized water with 3 times the volume of the magnetic beads, manually flip the EP tube to resuspend the magnetic beads, and 

remove the supernatant after magnetic separation. Serum, repeat 2 times;

(3) Add 3 times the volume of magnetic beads Beads Washing Buffer, at room temperature using a vertical mixer or manual gentle gentle

Flip the EP tube to resuspend the magnetic beads, remove the supernatant by magnetic separation after 5 min; add 3 times the volume of 

magnetic beads in deionized water,

Manually flip the EP tube to resuspend the magnetic beads, remove the supernatant after magnetic separation, repeat 3 to 5 times, until the 

washing solution becomes neutral;

(4) Add 3 times the volume of magnetic beads Recharge Buffer, use a vertical mixer or gently turn it manually at room temperature

EP tube, resuspend the magnetic beads, remove the supernatant by magnetic separation after 5 min, repeat 2 times; wash the magnetic 

beads 5 times with deionized water

to ensure complete removal of free Ni2+;

(5) Add Storage Solution to make the concentration of magnetic beads 25% (v/v), and store at 2-8℃.

5. FAQs
Q: How to improve protein recovery?？

A：（(1) Increase the amount of magnetic beads;
(2) Extend the incubation time;
(3) Increase the target protein elution time and elution times;
(4) Add appropriate protease inhibitors;
(5) Appropriately reduce the imidazole concentration in the sample and Binding/Washing Buffer;
(6) Add an appropriate amount of surfactant and other substances to the sample and buffer

Q: How to improve the purity of target protein?

A: (1) Change the concentration of imidazole and elute the target protein by gradient;

(2) Add appropriate protease inhibitors;
(3) Appropriately increase the concentration of imidazole and NaCl in the sample and Binding/Washing Buffer;
(4) Add an appropriate amount of surfactant and other substances to the sample and buffer

Q: Is the protein unstable and easy to aggregate?
A: Add 5-10% glycerol, 0.1% TritonX-100 or Tween-20 to the sample and buffer.
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