
 

Protein G Magnetic beads 

Introduction 

Protein G is an immunoglobulin-binding protein expressed by Streptococcal bacteria that 

specifically binds to the Immunoglobulin (Ig) Fc region of mammals. This product is a modified 

recombinant Protein G (25 kDa), covalently coupled with nanoscale amino beads, and only retains 

the amino acid sequence associated with Fc terminal binding such as IgG, removing the sequence 

that may lead to non-specific binding except the binding site, which can effectively reduce non-

specific binding.  

Protein G Magnetic beads are suitable for immunoprecipitation human IgG1, IgG2, IgG3, IgG4, 

mouse IgG1, IgG2a, IgG2b, IgG3, rat IgG1, IgG2a, IgG2b, IgG2c and each Protein G molecule 

can bind 3 IgG molecules, mainly for immunoprecipitation (IP), co-precipitation (Co-IP) or 

chromatin immunoprecipitation (Ch-IP), as well as the purification of antibodies in samples such 

as serum, cell culture supernatant or ascites. The binding capacity of common immunoglobulin 

subclasses and the total binding capacity of different species are shown in the following table 

(Table 1).  

This product offers significant advantages. First, high content and binding specificity of the 

binding antibody can be achieved. Compared with traditional Protein G agarose gels, this product 

has a smaller pore size, is less prone to non-specific adsorption, and has a high binding amount. 

The 1 ml bead suspension of this product contains about 10 mg beads, not less than 0.6 mg of 

recombinant Protein G, and the 3 Fc binding domains contained in a single recombinant Protein G 

can bind to not less than 0.7 mg Human IgG. The specific maximum binding amount is related to 

the type of antibody and the target protein. For experiments, efficient immunoprecipitation 

experiments are typically performed using 10-20 μl of Protein G Magnetic beads suspension for 

500 μl of samples. Second, ultra-rapid binding of antibodies or antibody complexes can be 

achieved. Protein G Magnetic beads (~200 nm) facilitate fast and effective binding of beads to 

antibodies or antibody complexes due to their large specific surface area. The adsorption process 

of the antibody or its complex can usually be completed within 10 min, and the 

PPPPPPPPPPProtein G Magnetic beads
Introductititiitiiitititititiononononononononnonon

Proteieieieieieiieieieiieieiiin n nn n n nn n n nnnnnnnnn G G G G G GG G G G G GG G G G isisisisisisisssisiiisiiiiiisisiiii  an immunoglobulin-binding protein expressed by Streptocococococococococococococcocococcocoocccccccccccccccccccccccccccccccccccc alaalalalalaaaalalallallaalllllla bbbbbbbbbbbbbacteria that 

specifically binds to the Immunoglobulin (Ig) Fc region of mammals. This product is a modified 

recombinant Protein G (25 kDa), covalently coupled with nanoscale amino beads, and only retains 

the amino acid sequence associated with Fc terminal binding such as IgG, removing the sequence 

that may lead to non-specific binding except the binding site, which can effectively reduce non-

specific binding. 

Protein G Maaaaaaaaaagngngngngngngngnggngngnnnnnetttttttetettetettteteeticiciciciciciciciccic bbbbbbbbbbbbbbeaeaeaeaeaeaeaeaeaeaeaeae dddsdddddd are suitable for immunoprecipitation human IgG1, IgG22,,,,,,,,, IgIgIgIgIgIgIgIgIIggggggggggG3G3G3G3G3G3G3G3G33G33GGGGGGG ,,,,,,,,,,, IgIgIgIgIgIgIgIgIgIgIgIgIgIgGGGGG4GGGGGGGG ,

mouse eeeeeeeee eee IgIgIgIgIgIgIgIgIgIgIggG1G1G1G1G1G1G1G1G1G11GG1G ,,,,,,,,,,,, IgIgIgIgIgIgIgIgIgIgIggIgI G2GGGGGGGGGGG a, IgG2b, IgG3, rat IgG1, IgG2a, IgG2b, IgG2c and each h h h PrPrPrPrPrPrPrPrPrPPrPP otototototototototottoo eieieieieieieieieieieinnnnnnnnnnnn G GGGGGGGGGGGGG molecule 

can nnnnnnnnn bibibibibibbibbibibibibibibibbibiib ndndndndndndnndndndndnndndnndn  3 IgG molecules, mainly for immunoprecipitation (IP), co-precipipipipippipipipipipipipippititititititititititititititititatatatatatatatatatatatatatatatatiioi n (Co-IP) or 

chromatin immunoprecipitation (Ch-IP), as well as the purification of antibodies in samples such 

as serum, cell culture supernatant or ascites. The binding capacity of common immunoglobulin 

subclasses and the total binding capacity of different species are shown in the following table ff

(Table 1). 

This product offers siisiiisiiiigngngngngngngngngngngngnifiiiiiiii icant advantages. First, high content and binding specificity y yy yy y yy yy ofofofofofofofoffofof ttttttttttthehehehehehehehehehehehh  

binding antiboboboboboboboboboboob dydydydydyydyddddddddydyyydd cccccccccccccccccananananananananananannn bbbbbbbbbbbbbbee achieved. Compared with traditional Protein G agarososososososososososososo e e e ee e eeeee gegegegegegegegegeegeggelslslslslsssslslslslsslss, ,,, , ,,, ,, tthththththththththththt is product 

has a a a a a aaaaaaa smmmmmmmsmmmsssssssssssms alalalalalalalalalalleleleleleleleleleeeler r r r rrrrrrr r popopopopoppopppoppopp re size, is less prone to non-specific adsorption, and hasasasasasasasasasasasasasassasa aaaaaaaaaaaaaaaaaa hhhhhhhhhhhhhhhhhhhiiigigigigigigigiigigiggggiii h hhhhhhhhhhhhh binding amount.

The 11111111111111111 mlmmmmmmmmmmmmmmmm bead suspension of this product contains about 10 mg beads, not less than 0.6 mg of 

recombinant Protein G, and the 3 Fc binding domains contained in a single recombinant Protein G 

can bind to not less than 0.7 mg Human IgG. The specific maximum binding amount is related to 

the type of antibody and the target protein. For experiments, efficient immunoprecipitattttttttioioiooioioooiooonnnnnn nnnnn

experiments are tyyyyyyyyyypipipipipipipipipipippip cacacacacacacacacacacallllllllllllllllllllyyyyyyyyyyy pepppppppppppp rformed using 10-20 μl of Protein G Magnetic beadsdsdssdsdsdsdsdsds sususususususuuuuuusussuuuuususpspspspppspppppppspspsppsppenenenenenenenenenennnnsisisisisisisisisiisisisision for 

500 μl of ssssssssssamamamamamamamamamammplplplplplpllplplplplllesesesesessesesesesesesesesesesssse ........ SeSeSeSeSeSeSeSeSeSeSeSSeS cond, ultra-rapid binding of antibodies or antibody yyy y y yyyyyyyy y cococococococcccoccoccocompmpmpmpmpmpmpmpmpmpmpmpleleleleleleleleleleleeexxxexexexexexexxexexxx s can be 

achihihihihihihihihihihihihihiiih evevevevevevevevevevevevevevevevevvevedededededdddedededddedededdeddededeede .. .. . . .. PrPrPrPrPrPrPrPrPrPrPrPrPP otoooo ein G Magnetic beads (~200 nm) facilitate fast and effectivivivivivivivivivivivivivivvvve eeeeee binding of beads to

antibodies or antibody complexes due to their large specific surface area. The adsorption process 

of the antibody or its complex can usually be completed within 10 min, and the 



immunoprecipitation operation of the protein of interest can be completed within 30 min. 

Shortening the operation time can effectively avoid the degradation or denaturation of the protein 

of interest during long-term operation, and fully ensure the activity of the protein of interest. Due 

to the magnetic separation, IP and Co-IP can save 40% of the time compared to agarose gels per 

time. Finally, a variety of methods can be used to elute. Depending on factors such as the 

structure, biological function and design requirements of the protein of interest, a variety of 

eluents such as acidic solution, SDS-PAGE loading buffer or competitive peptides can be used for 

elutation. (See Table 2 for specific product parameters). 

Species Subclass Protein A binding Protein G binding 

Human

lgA ++ - 

lgD ++ -

IgE ++ - 

lgG1 ++++ ++++ 

lgG2 ++++ ++++ 

IgG3 - ++++ 

lgG4 ++++ ++++ 

lgM ++ - 

Mouse 

IgG1 + ++++ 

lgG2a ++++ ++++ 

lgG2b +++ +++ 

lgG3 ++ +++ 

lgM +/- - 

Rat 

lgG1 - +

lgG2a - ++++ 

lgG2b - ++ 

lgG3 + ++ 

Avian egg yolk IgY - - 

Cow  ++ ++++ 

Dog  ++ +

Goat  - ++ 

Guinea Pig 
lgG1 ++++ ++ 

lgG2 ++++ ++ 

Hamster  + ++ 

Horse  ++ ++++ 

Koala  - +

Flame  - +

Monkey (rhesus)  ++++ ++++ 

Pig  +++ +++ 

Rabbit ++++ +++ 
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Sheep  +/- ++ 

Table 1 affinity data for Protein A and Protein G for different sources and subtypes of IgG. ++++ = 

Strong Binding; ++~+++ = Medium Binding; + = Weak Binding; +/- = Weak or No Binding; - = 

No Binding. 

Characteristics Description 

Product content 10 mg/ml magnetic beads in specific protective buffer 

Beads size ~200 nm 

Magnetization Superparamagnetic 

Coupled protein Recombinant Protein G 

M.W. of protein ~25 kDa (Protein G) 

Antibody concentration ≥0.6 mg Protein G per ml beads 

Binding capacity ≥ 0.7 mg human IgG per ml beads 

Specificity 
Antibodies from many different species, including mouse, human, 

rabbit, cow, goat and sheep 

Elution method Elution with acid, competing peptide or SDS‐PAGE loading buffer 

Application IP, Co-IP, Protein purification 

Table 2 The main related indicators of Protein G Magnetic beads.  

 

Materials/composition 

Component K1304-1ml K1304-5ml 

Protein G Magnetic beads 1 ml 5 ml 

 

Store conditions 

Store at 4 °C for two years.  

 

Experimental operation 

1. Sample preparation 

 Adherent cells: Discard the culture medium and wash it with PBS, normal 

saline, or serum-free culture medium (if the protein in the serum is not disturbed, 

it can be left unwashed). Add 100-200 μL of configured Cocktail-containing 

lysate per 0.5-1 million cells (equivalent to one well of a 6-well plate). Blowing 

with a gun for several times, the lysate and the cells are in full contact (under 

normal circumstances, the cells will be lysed after the lysate touches the animal 

cells for 1-2 s). Plant cells should be lysed on ice for 2-10 min. After full lysis, 

centrifuge 10,000-14,000g for 3-5 min, take the supernatant, and then perform 
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No Binding.
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Beads size ~200 nm

Magnetization Superparamagnetic

Coupled protein Recombinant Protein G

M.W. of protein ~25 kDa (Protein G)

Antibody concentration ≥0.6 mg Protein G per ml beads

Binding capacity ≥ 0.7 mg human IgG per ml beads

Specificity
Antibodies from many different species, including mouse,e,e,,e,e,e,,e,e,, hhhhhhhhhhhhumumumumumumumumummumananana ,

rabbit, cow, goat and sheep

Elution nn nn nnn n nn mememememememememememethththththththththhhttt ododododododododododododdd Elution with acid, competing peptide or SDS‐PAAAAAAAAAAAGEGEGEGEGEGEGEGEGEGEEE llllllllllloaoaoaoaoaoaoaaoaaoadidididididididididididdid ngnnnnnnn  buffer

ApApApApApApApApAppApAppApppppplplplplplplplplplplplplplplpllplplp icicicicicicicicicicicicicicicicciii aaaaaatatatatatataatataatatataaaaatta ioioioioioioioioioioioioionnnnn IP, Co-IP, Protein purification

Table 2 The main related indicators of Protein G Magnetic beads. 
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Experimental operation

1. Sample preparation

Adherent cells: Discard the culture medium and wash it with PBS, normal

saline, or serum-free culture medium (if the protein in the serum is noooooooooot tttt t tt tt didididididididididididiststststststststststststurururururururururururrurrbebbbbbbbbbbbb d, 
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subsequent operations such as PAGE, WB, IP, Co-IP, and ELISA.  

 Floating cells: Collect cells by centrifugation, gently vortexing or flicking the 

bottom of the tube to disperse the cells as much as possible. Add 100-200 μL of 

configured Cocktail-containing lysate per 0.5-1 million cells and flick the bottom 

of the tube to fully lyse the cells. There should be no significant cell pellet after 

adequate lysis. If the cell volume is large, it must be aliquoted into 50-1 million 

cells/tube and then lysed. Large clumps of cells are more difficult to lyse 

thoroughlys, while a small number of cells are relatively easy to lyse fully 

because the lysate is easy to fully contact with cells. After full lysis, centrifuge 

10,000-14,000g for 3-5 min, take supernatant, and then proceed to PAGE, WB, 

IP, Operations such as Co-IP and ELISA.  

 Bacteria or yeast: take 1 mL of bacterial or yeast solution, centrifuge to remove 

the supernatant (or wash once with PBS to remove the liquid thoroughly), gently 

vortex or flick the bottom of the tube to disperse the bacteria or yeast as much as 

possible. Add 100-2 00 μL of lysate, gently vortex or flick the bottom of the tube 

to mix and lyse on ice for 2-10 min (if you want better lysis, bacteria and yeast 

can use lysozyme and wall-breaking enzyme, respectively (Lyticase) digestion 

followed by lysis using this lysate). After full lysis, centrifuge 10,000-14,000g for 

3-5 min, take supernatant, and then proceed to PAGE, WB, IP, Operations such as 

Co-IP and ELISA.  

 Tissue sample: I. Cut the tissue into fine pieces; II. Add lysate at the ratio of 

100-200 μL of lysate per 20 mg of tissue (if the lysis is insufficient, increase the 

amount of lysate appropriately, if a high concentration protein sample is required, 

reduce the amount of lysate appropriately); III. Homogenize with a glass 

homogenizer until fully lysed. Or the tissue sample is frozen and ground with 

liquid nitrogen, and the lysate is added for lysis after the grinding is sufficient; 

IV. After full lysis, centrifuge 10,000-14,000 g for 3-5 min, take the supernatant, 

and then proceed to PAGE, WB, IP, Operations such as Co-IP and ELISA.  

2. Preparation of Protein G Magnetic beads 

Since Protein G Magnetic beads are stored in a special protective solution, they need to be 

properly washed before adding samples.  

a. Resuspend the Protein G Magnetic beads with gentle pipette and take an appropriate 

amount of Protein G Magnetic beads to a clean centrifuge tube as per 500 μl of sample 10 

subsequent operations such as PAGE, WB, IP, Co-IP, and ELISA. 

Floating cells: Collect cells by centrifugation, gently vortexing or flicking the 

bottom of the tututuututuututuut bebebebebebebebebebbee to disperse the cells as much as possible. Add 100-2000000000000 00 0 0 0000 0 μμμμμμμμμμμL LLLLLLLL of 
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cells/tube and then lysed. Large clumps of cells are more difficult to lyse

thoroughlys, while a small number of cells are relatively easy to lyse fully 

because the lysate is easy to fully contact with cells. After full lysis, centrifuge 

10,000-14,000g for 3-5 min, take supernatant, and then proceed to PAGE, WB, 

IP, Operations such as Co-IP and ELISA. 

Bacteria or yeyeyeyeyeyeyeyeyeyeyyeasasasasasasasasasasasa ttttttttt::: take 1 mL of bacterial or yeast solution, centrifuge to rererererererereererereremomomomomomomomomomomovevvvvvvvvvvv  
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popopopopopopopopopopopopopopoposssssssss ible. Add 100-2 00 μL of lysate, gently vortex or flick ttttttttttttttttthehehehehehehehehehehehehehehehheh bbbbbbbbbbbbbbbbbottttom of the tube

to mix and lyse on ice for 2-10 min (if you want better lysis, bacteria and yeast 

can use lysozyme and wall-breaking enzyme, respectively (Lyticase) digestion 

followed by lysis using this lysate). After full lysis, centrifuge 10,000-14,000g for 

3-5 min, take supernatant, and then proceed to PAGE, WB, IP, Operations such as 

Co-IP and ELISA.

Tissue samplplpplplplplplplplplple:e:e:e:e:e:e:e:e:e:e IIIIIIIIII. Cut the tissue into fine pieces; II. Add lysate at the eee e e e eeee rarararararaarararararatititititititititititit oo o o o o o oo o ofofofofofofofofofofofofofo  
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rerererererererererererereereereer dddddududududududududddduddddddddudud ce the amount of lysate appropriately); III. Homogeniiiiiiiiiiiiiizzzezzz  with a glass 

homogenizer until fully lysed. Or the tissue sample is frozen and ground with 

liquid nitrogen, and the lysate is added for lysis after the grinding is sufficient; 

IV. After full lysis, centrifuge 10,000-14,000 g for 3-5 min, take the supernatant, 

and then proceed to PAGE, WB, IP, Operations such as Co-IP and ELISASASASASASASAASASASA.. .

2. Preparation ofofofofofofofofofoffofofof PrPrPrPrPrPrPrPrPrPrPrPrPrP otototototototootototoo eieeeeeee n G Magnetic beads

Since eee eee ee PrPrPrPrPrPrPrPrPrPrrP ototototototototototteieieeieieeieieieieieieieieiiieiinnnnnnnnnnnnnnnnn GGGG GGGGGGGGGG Magnetic beads are stored in a special protectiveveveveveveveveveveevevevevee sssssssssssssolololololololololollooloooo ututututututututtutuutioioioioioioioioioioiooon,nnnnnnnnnnnn  they need to be 

prprprprprprprprprprprprprprprprrppprp opoopopopopoppppooooppopooopoppererererererererererereree lylylylylylylylylylylylyl  washed before adding samples.

a. Resuspend the Protein G Magnetic beads with gentle pipette and take an appropriate 

amount of Protein G Magnetic beads to a clean centrifuge tube as per 500 μl of sample 10 



μl or 20 μl of bead suspension, adding 1X TBS to a final volume of approximately 0.5 ml. 

Note: If the initial volume is greater than 0.2 ml, consider placing it directly on the 

magnetic shelf to separate for 10 s, remove the supernatant, and then add 1X TBS to a 

final volume of about 0.5 ml.  

b. Gently pipette the resuspended Protein G Magnetic beads with a pipette. Place on a 

magnetic rack to separate for 10 s, removing the supernatant. Repeat the above steps twice.  

c. Resuspend the Protein G Magnetic beads with 1X TBS in the amount of the initial volume. 

3. Binding of the antibody to the Protein G bead 

a. Preparation of antibodies: dilute the antibody with 1X TBS according to the dilution ratio 

recommended in the antibody instructions and formulate an antibody working solution; 

Or formulate the antibody to a final concentration of 5-50 μg/ml of the antibody working 

solution. Set aside on ice. Optionally: Normal IgG working solution with the same dilution 

ratio or final concentration using normal IgG of the same antibody species is used to 

remove non-specific binding or as a negative control. Normal IgG of the same species 

means that if the antibody used for subsequent immunoprecipitation is mouse IgG, the 

appropriate amount of normal mouse IgG can be diluted with 1X TBS in this step for 

background reduction or as a negative control.  

b. Antibody adsorption: Magnetic separation of the Protein G Magnetic beads prepared in 

step 2, aspirated the supernatant, added 500 μl of antibody working solution or normal 

IgG working solution, and incubated for 15 min-1 h on a room temperature flip mixer 

after resuspension. Note: It is also possible to add an appropriate amount of antibody or 

normal IgG directly to the Protein G Magnetic beads in step 2 for incubation.  

c. Wash: Add 500 μl of 1X TBS and gently pipette the resuspended Protein G Magnetic 

beads. Place on a magnetic rack to separate for 10 s, removing the supernatant. Repeat the 

wash three times. Resuspend the Protein G Magnetic beads with 1X TBS in the amount 

of the initial volume. Note: During incubation and washing, if the beads are agglomerated 

or flaky, it will not affect the experimental results.  

4. Immunoprecipitation (IP) 

a. Remove non-specific binding (optional): Protein G Magnetic beads bound to normal IgG 

μl or 20 μl of bead suspension, adding 1X TBS to a final volume of approximately 0.5 ml.

Note: If the initial volume is greater than 0.2 ml, consider placing it directly on the 

magnetic sssssssssheheheheheheheheheheheh lflflflflfflflflfff ttttttttttto o o oo ooo oo separate for 10 s, remove the supernatant, and then add 111111111111XXXXXXXXXXXX TBTBTBTBTBTBTBTBTBTBTBTBSSSSSSSSSSS to a 

finaananananaaaalllll l lll lll vovovovovovovovvovovovoolulululululululululululululululullulummmmmememememememememmememememmmee of about 0.5 ml. 

b.b.b.b.b.b.b.b.b.b.bb.b.b.bb GeGeGeGeGeGeGeGeGeGeGGGGGGGGGGeGGGGG ntntntntntntntntntntntntntlylylylllyllll  pipette the resuspended Protein G Magnetic beadsssssssss wiwiwiwiwiwiwiwiwiwiwiwiwiwiwiwiwiww ththhhhhhhhthththhththhththththhththhhth aaaaaaaaaaaaa ppppppppppppiiipiiii ette. Place on a 

magnetic rack to separate for 10 s, removing the supernatant. Repeat the above steps twice. 

c. Resuspend the Protein G Magnetic beads with 1X TBS in the amount of the initial volume.

3. Binding of the antibody to the Protein G bead

a. Preparation of antibodies: dilute the antibody with 1X TBS according to the dilution ratio 

recommended in the antibody instructions and formulate an antibody working solution; 

Or formumumumumumumumumumumuulalalalalalalalalaall teteteteteteteteteteteee ttttttttttthehehehehehehehehehehehehehe antibody to a final concentration of 5-50 μg/ml of the antibodododododododododododo y y y y y yy y y y yy wowowowowowowowowowowwoworkrkrkrkrkrkrkrkrkrkrkrkrkiniiiiiiiii g 

sososososososososososoolululululululululuuullutitititititititititititionononononononononononononon. Set aside on ice. Optionally: Normal IgG working solution wiwiiwiwiwiwiwwiwithththththththththththth ttttttttttthehehehehehehehehehehee ssssssssssssssamamamamamamaamamaa e dilution 

rarrrrrrr tio or final concentration using normal IgG of the same annnnnnnnnnnnnnnnnntititititititititititititititititit bobobobboboboboboboboobobbobobobobooddddydydydydydydydydydddydddddydydd  species is used to

remove non-specific binding or as a negative control. Normal IgG of the same species

means that if the antibody used for subsequent immunoprecipitation is mouse IgG, the 

appropriate amount of normal mouse IgG can be diluted with 1X TBS in this step for 

background reduction or as a negative control. 

b. Antibody adsorption: Magnetic separation of the Protein G Magnetic beadsss prprprprprprprprprprepepepepepepepepepepeparararaa ed in

step 2, asasasasasasasasasassaa pipipipipipipipipipipipp rararararararararraraaarateteteteteteteteteteteteted ddddddddddd the supernatant, added 500 μl of antibody working g g gggggg g g sososososososososooolulululululululullullllll tititiiiiiiiiitititititiitionononononononononononooooooonnon ooooor normal 

IgIgIgIgIgIggIgIgIgIgIgG G G GG G G GG GGG wowwwowowowowowowowowoww rkrkkking solution, and incubated for 15 min-1 h on a roooooooooooooooooooooooooooooooom m m m m m m mmm m m m m mm m tetetetetetetetetetetempmpmpmpmpmpmpmpmpmpmpmppm eeere ature flip mixer 

after resuspension. Note: It is also possible to add an appropriiiiiiiiiiiiiiiiate amount of antibody or 

normal IgG directly to the Protein G Magnetic beads in step 2 for incubation. 

c. Wash: Add 500 μl of 1X TBS and gently pipette the resuspended Protein G Magnetic 

beads. Place on a magnetic rack to separate for 10 s, removing the supernatant. Repeat the 

wash three tttttttttimimimimimimimimmimimes. Resuspend the Protein G Magnetic beads with 1X TBSSSSSSSSSS inininininininininini tttttttttttttheheheheheheheheheheheeh aaaaaaaaaaaamount 

of tttttttttthehehehehhehheheheheheeeeee iiiiiiiiiniininininininiininnnnnnnn tititititititiitiititiialalalalalalalalalalalalaal vvvvvvvvvvvvolume. Note: During incubation and washing, if the bebebebebebebebebebeb adadadadadadadadadadddsssss arararararararararararararara e eeeeeeeeeeee agglomerated 

ororororororrororororor fffffffffffffflalalalalalalalalalalalalakkykkkkkkkkkk , it will not affect the experimental results. 

4. ImImImImImImImImImI munoprecipitation (IP)

a. Remove non-specific binding (optional): Protein G Magnetic beads bound to normal IgG



prepared in step 3 are magnetically separated from the samples after 1 h of incubation at 

4 °C and the supernatant samples are used for subsequent experiments. The purpose of 

this experimental step is to remove proteins that produce non-specific binding to normal 

IgG.  

b. Samples are incubated with Protein G Magnetic beads bound to antibodies or normal IgG. 

Add Protein G Magnetic beads bound to antibodies or normal IgG in the ratio of 10 μl or 

20 μl of magnetic bead suspension per 500 μl protein sample, place on a side shaker or 

rotary mixer, and incubate at room temperature for 2 h or 4 °C Incubate overnight.  

Note 1: During the incubation process, if the beads are agglomerated or flaky, it will not affect 

the experimental results. 

Note 2: An appropriate amount of antibody or normal IgG can also be incubated overnight 

with the sample at room temperature for 1-2 h or 4 °C, and then 10-20 μl of bead suspension 

can be added for 1 h at room temperature. See FAQ 2 for details.  

c. Magnetic separation. After incubation, place on a magnetic rack to separate for 10 s and 

remove the supernatant. Note: Part of the supernatant can be retained for the purpose of 

detecting the effect of immunoprecipitation.  

d. Wash. Add 500 μl of 1X TBS and gently pipette the resuspended beads. Place on a 

magnetic rack to separate for 10 s, removing the supernatant. Repeat the wash three times. 

Note: It is also possible to determine whether the washing is complete by detecting the 

OD280 of the washing liquid obtained, if the OD280 is greater than 0.05, the number of 

washes should be appropriately increased.  

5. Elution 

According to the characteristics of the protein of interest and the subsequent experimental 

requirements, one of the following methods can be selected for elution. 

a. Acid elution method: This method is a non-denaturing method, which is relatively fast 

and efficient. Eluted proteins retain their original biological activity for subsequent 

analytical detection. 

(a) Preparation of the solution: acidic eluent (0.1 M Glycine-HCl, pH 3.0), neutralizing 

solution (1.0 M Tris-HCl, pH 9.0, 0.15 M NaCl).  

prepared in step 3 are magnetically separated from the samples after 1 h of incubation at 

4 °C and the supernatant samples are used for subsequent experiments. The purpose of 

this experimimmmmmmmmmmmeneneneneneneneneenenntatatatatatatatatataall l llllllll stssssssss ep is to remove proteins that produce non-specific bindiiiiiiiingngngngngngngngngngngngn tttttttttttoooo o ooooooo nonononononononononnon rmal 

IggggG.GGG.G.GG.G.G. 

b.b.b.b.b.b.b.b.b.b.bb.b.b.bb SaSaSaSaSaSaSaSaSaaSSSSSSSSaSSSSSS mpmpmpmmpmpmpmpmpmmpmmpllellllllll s are incubated with Protein G Magnetic beads bound d d d d d d d totototototototototototototototoo aaaaaaaaaaaaaaaaantntntntntntntntntntnnnnntnnnnnnnnnnn ibibibibibibibibibibibibbodododododododododododododdieiiii s or normal IgG. 

Add Protein G Magnetic beads bound to antibodies or normal IgG in the ratio of 10 μl or 

20 μl of magnetic bead suspension per 500 μl protein sample, place on a side shaker or 

rotary mixer, and incubate at room temperature for 2 h or 4 °C Incubate overnight.

Note 1: During the incubation process, if the beads are agglomerated or flaky, it will not affect 

the experimental results.

Note 2::::::::::: AnAnAnAnAnAnAnAnAnAnAnAn aaaaaaaaaaaapppppppppppppppppppppppppppprororororororororororororor priate amount of antibody or normal IgG can also be incubatetetetetetetetetettted d d d dd d d d dd ovovovovovovovovovovvoverererrererererererererrninininininininininininighggggg t 

wiwiwiwiwiwiwiwiwiiwiwiiiththththththththhthtt tttttttttttthehehehehehehehehehehehehehe ssample at room temperature for 1-2 h or 4 °C, and then 10CC -200000 μμμμμμμμμμμllllllllllll ofofofofofofofofofofofoff bbbbbbbbbbeaeaeaeaeaeaeaeaeaeaaeaaad dddddddddddd suspension 

caccccccc n be added for 1 h at room temperature. See FAQ 2 for details. 

c. Magnetic separation. After incubation, place on a magnetic rack to separate for 10 s and 

remove the supernatant. Note: Part of the supernatant can be retained for the purpose of 

detecting the effect of immunoprecipitation. 

d. Wash. Add 500 μl of 1X TBS and gently pipette the resuspended beads. Place on a 

magnetic rack to separate for 10 s, removing the supernatant. Repeat the wash h h h hh hh ththththththththththrerererrerererererereeeee eeeeee times. 

Note: ItItItItItItItItItItIIt iiiiiiiiiis s ss s ss ss ss s alalalalalalalaalalala sososososososososososososo possible to determine whether the washing is compppppppppleleleleleleleleleletetetetetetetetetee bbbbbbbbbbbbbbby y yy y yyy yyyyyyyy dededededededededededededdded tettetetetetetettetet cting the

ODODODODODODODODODDODD280280280280280228028028028028000280 ofofofofffofofffffo  the washing liquid obtained, if the OD280 is greatererererererrererererererererrer ttttttttttttttthahahahahahahaaahaahhhhhhhhhhahhhh n n n nn nnnn nn 0.0.0.0.0.0.0.0.0.0.0.000.05050500000000000 , the number of 

washes should be appropriately increased.

5. Elution

According to the characteristics of the protein of interest and the subsequent experimental 

requirements, one of the following methods can be selected for elution.

a. Acid elutiononnononononononnn mmmmmmmmmmethod: This method is a non-denaturing method, which issssss rererererererererereelalalalalalalalalalalaatititititititiititititiiveveveveveveveveveveveevv lyllllllll  fast 

and dd d d d d d dd d efefefefeffefeeffeeee fiffifififififfififififififififf ciciciciciciciiciiciciienenenenenenenenenenenennent.ttttttttttt  Eluted proteins retain their original biological acacacacacacacacacaca tititititititititivivivivivivivivvivivv tytytytytytytytytytytyyyy fffffffffffffforooooo  subsequent 

anananananananananananannalalalalalalalalalalalalala ytyyytytytytytytytyyty iciii al detection.

(a) Preparation of the solution: acidic eluent (0.1 M Glycine-HCl, pH 3.0), neutralizing 

solution (1.0 M Tris-HCl, pH 9.0, 0.15 M NaCl). 



(b) For every 10-20 μl of the original bead volume, add 100 μl of acidic eluate, mix well 

and place on a side shaker or rotary mixer and incubate at room temperature for 5 

min. Note: The incubation time should not exceed 15 min. Note: The volume of the 

eluate can be adjusted as appropriate, and it should be noted that the subsequent 

neutralizing volume also needs to be adjusted accordingly.  

(c) After incubation, place on a magnetic rack to separate for 10 s, transfer the 

supernatant to a new centrifuge tube, and immediately add 10 μl of neutralizing 

solution and mix appropriately.  

(d) For maximum elution efficiency, repeat steps b and c and combine the same samples. 

(e) Elution and neutralization of the protein of interest is placed at 4 °C and set aside, or 

stored at -20 °C or -80 °C for a long time.  

Note 1: Acidic elution method, although highly efficient, may still be lower than 

competitive elution or SDS-PAGE loading buffer elution. 

Note 2: Since the difference in the protein of interest may have a certain impact on the 

elution efficiency of the acidic elution method, if the elution efficiency requirements are 

relatively high, the pH of the acidic elution can be adjusted between 2.5-3.1, and the pH 

value or amount of the corresponding  neutralizing solution should also be adjusted, 

such as 100 μl of acidic elution (0.1 M Glycine-HCl, pH 2.8) and 15 μl Neutralizing 

solution (1 M Tris-HCl, pH 8.5).  

b. SDS-PAGE loading buffer elution method: This method is denaturation method, and the 

resulting protein sample is suitable for SDS-PAGE electrophoresis or Western detection. 

(a) Preparation of SDS-PAGE loading buffer: Choose the appropriate SDS-PAGE 

protein loading buffer and add water to make 1X. Usually SDS-PAGE protein 

loading buffer contains reducing agents such as DTT, and the elution of the resulting 

protein sample will contain light and heavy chains of antibodies. 

(b) For every 10-20 μl of the original bead volume, add 100 μl of 1X SDS-PAGE loading 

buffer and heat at 95 °C for 5 min. Note: The volume of the eluate can be adjusted 

appropriately as appropriate.  

(c) Place on a magnetic rack to separate for 10 s, take the supernatant for SDS-PAGE 

(b) For every 10-20 μl of the original bead volume, add 100 μl of acidic eluate, mix well 

and place on a side shaker or rotary mixer and incubate at room temperature for 5

min. NoNoNoNoNoNoNoNoNoNoNoNN tetetetetetetetetetee::::::: ThThThThThThThThThThThT e incubation time should not exceed 15 min. Note: The vovovovooovovovovovooolululululululululuululuumemememememememememememe ooof the 

elelelelelelelellelleeluauauauauauaaauauaauauaaaauu teteteteteteteteteteteteteteeteteteetee cccccccccccccan be adjusted as appropriate, and it should be noted d ddd d d d d thththththththththttthhatatatatatatatatatatat ttttttttttttthhhhehehehehehehehehehehehehehhehheehe sssssssssubsequent 

nen utralizing volume also needs to be adjusted accordinnglglglglglglglglglglglglglglglglglg y.y.y.y.y.y.y.y.y.y.y.y.yyy.y.y.yyy  

(c) After incubation, place on a magnetic rack to separate for 10 s, transfer the 

supernatant to a new centrifuge tube, and immediately add 10 μl of neutralizing 

solution and mix appropriately.

(d) For maximum elution efficiency, repeat steps b and c and combine the same samples.

(e) Elution and neutralization of the protein of interest is placed at 4 °C and set aside, or 

stttorororororororororororrededededededeedededded aaaaaaaaaaaaat t tt tt t tt ttt t ----------20202220222202022202  °C or -80 °C for a long time. 

NoNoNoNoNoNoNoNoNoNoNoNoNoN tetetetetetetettetet  1: Acidic elution method, although highly efficient, may y yy yy y y yyy ststststststststststtililililililiilililillllll llllll bebebebebebebebebebebeeee lllllllllllower than 

competitive elution or SDS-SS PAGE loading buffer elution.

Note 2: Since the difference in the protein of interest may have a certain impact on the 

elution efficiency of the acidic elution method, if the elution efficiency requirements are 

relatively high, the pH of the acidic elution can be adjusted between 2.5-3.1, and the pH 

value or amount of the corresponding neutralizing solution should also be adjusted, 

such as 100 μl of acidic elution (0.1 M Glycine-HCl, pH 2.8) and 15 μl NeNeNeNeNeNeNeNeNeNeN ututututututututuutrrrarrarrrarr lizing 

soooooooooolullulululululululuutititititititititiitit onononononoonononononon ((((((((((((1 11111111111 MMM MMMMM Tris-HCl, pH 8.5).

b. SDSDSDSDSDSDSDSDSDDSDDSSSSSSSSSSSSS----------PAPAPAPAPAPAPAPAPAPAPAPAPAPAGEGG  loading buffer elution method: This method is denenenenennenenenenenenenenenennatatatatatatatatatatatatatataa urururururururururururuuuuuuuuuuuuu atatatatatatatatatatatioioioioioioioioioioiooioionnnn nnnn method, and the

resulting protein sample is suitable for SDS-PAGE electrophoresis or Western detection.

(a) Preparation of SDS-PAGE loading buffer: Choose the appropriate SDS-PAGE 

protein loading buffer and add water to make 1X. Usually SDS-PAGE protein 

loading buffer contains reducing agents such as DTT, and the elution of the resulting

protein nnnnn nnnn sasassasasasasasasample will contain light and heavy chains of antibodies.

(b)))))))))) FoFoFoFoFoFoFoFoFoFoFoFoFoFF rr r r r r rr rrrrr evevevevevevevevevevevvvererererererererererereree y yy 10-20 μl of the original bead volume, add 100 μl offffffffff 1111111111X X XX X X XX X X SDSDSDSDSDSDSDSDSDSDSDSDDSSSSSSSSSSSSSS-PAPPPPPPPPP GE loading 

bubbbbbbbbbbbbb ffer and heat at 95 °C for 5 min. Note: The volume ooooooooooooooof f f f f ff f ff ffff ff ff ththththththththththththththhhththhttheeeeee eeeeeeeee eele uate can be adjusted 

appropriately as appropriate. 

(c) Place on a magnetic rack to separate for 10 s, take the supernatant for SDS-PAGE 



electrophoresis or Western detection.  

c. Peptide competition elution method: If the protein of interest is a tagged protein and 

immunoprecipitation is performed using the corresponding tagged antibody, the 

corresponding peptide can be used for competitive elution. This method is a non-

denaturing method, the elution efficiency is high, and the eluted protein maintains the 

original biological activity, which is convenient for subsequent analysis and detection. 

The following is an example of Flag-tagged protein: 

(a) Preparation of 3X Flag Peptide Eluent: Dissolve an appropriate amount of 3X Flag 

Peptide (A6001) in 1X TBS to give a final concentration of 150 μg/ml, or dilute 5 

mg/ml of 3X Flag Peptide Solution (A6001) to 150 μg/ml.  

(b) For every 10-20 μl of the original bead volume, add 100 μl of 3X Flag peptide eluate 

(150 μg/ml), mix well and place on a side shaker or rotary mixer, incubate at room 

temperature for 30-60 min, or 4 °C Incubate for 1-2 h. To improve elution efficiency, 

incubation time can be extended or elution repeated.  

(c) After incubation, place on a magnetic rack to separate for 10 s and transfer the 

supernatant to a new centrifuge tube. The supernatant is the eluted Flag-tagged 

protein.  

(d) The eluted Flag-tagged protein is placed at 4 °C and set aside, or stored at -20 °C or 

-80 °C for a long time.  

6. Co-Immunoprecipitation (Co-IP) 

Refer to the method of immunoprecipitation, but co-immunoprecipitation (Co-IP) is generally 

appropriate to use fresh protein samples that have not been frozen, to ensure that the protein 

complex is not destroyed by freeze-thaw. Although cryopreserved protein samples can be used 

for ordinary immunoprecipitation, it is generally preferable to use fresh protein samples. 

7. Purification of antibodies 

a. Refer to step 3, add the Protein G Magnetic beads to the antibody sample to be purified, 

mix well and incubate on a room temperature side shaker or rotary mixer for 1 h. Aspirate 

the supernatant and then wash 3 times with 1X TBS.  

b. Referring to step 5a, elution is performed with an appropriate amount of acidic eluent and 

electrophoresis or Western detection. 

c. Peptide competition elution method: If the protein of interest is a tagged protein and 

immunoprececececececececececcee ipipipipipipipipipipipppitititititititititititatatatatatatatataattioiiiiiiiiii n is performed using the corresponding tagged anananannananananannnntitititititititittitibobobobobobobobobobobobob dydydydydydydydydydydydyy, ,, the

corrrrrrrrrrrrrrrrrresesesesesesesesesesespopopopopopopopopopopopoondndndndndndndndndndndndndndndddndndinininininininininininining peptide can be used for competitive elution. Thiiiiiiiisssssssss mememememememememememem ththththththththhthththththththththhododododododododododooodoooooododod iiis a non-

dededededededededeeddddddddddeddddd nanananananananananananaatututututtuttut ring method, the elution efficiency is high, and the elelellelelelelelelelelelelelelelutututututututututututututututututuu ededddddeddedededdededdededdeededdeded ppppppppppppprororororororororororror tein maintains the 

original biological activity, which is convenient for subsequent analysis and detection. 

The following is an example of Flag-tagged protein:

(a) Preparation of 3X Flag Peptide Eluent: Dissolve an appropriate amount of 3X Flag 

Peptide (A6001) in 1X TBS to give a final concentration of 150 μg/ml, or dilute 5

mg/ml of 3X Flag Peptide Solution (A6001) to 150 μg/ml. 

(b) Fooooooooooorr r r rr r r rrrr evevevevevevevevevveve ererererererererererererrry y y y y y y y yy y yy 111110111111111 -20 μl of the original bead volume, add 100 μl of 3X Flag pepepepepepepepepepepepe tititititititititititidedededededededededededee eeeeeeeeeeeeelulululululululululululuate 

(1(1(1(1(1(1(1(111(1(1(1(1((15050505050505050505050555 μg/ml), mix well and place on a side shaker or rotary mixxxxxxxxxerererererererererer, , ,, inininininininininini cucucucucucucucucucuucuubabababbbbabababababbbbababbab tttttettt  at room 

temperature for 30-60 min, or 4 °C Incubate for 1-2 h. To iiiiiiiiiiiiiimpmpmpmpmpmpmpmpmpmpmpmpmpmpmpmmpm rorororororororororororororoorror vevevevevevevevevveveevvvvv  elution efficiency, 

incubation time can be extended or elution repeated. 

(c) After incubation, place on a magnetic rack to separate for 10 s and transfer the 

supernatant to a new centrifuge tube. The supernatant is the eluted Flag-tagged 

protein.

(d) The eluted Flag-tagged protein is placed at 4 °C and set aside, or stored atatatatatatatatatat -20202202020202020222022  °C or 

-8080808080808080080880 °C°C°C°C°C°C°C°C°C°C°C  fofofofofofofofofofofoffoforr rrrrrrrrrrr a long time. 

6. Cooooooooooooo-------ImImImImImImImImImmImImmImI mumumumumumumumumumumuumumuuunononononnnonononnononn precipitation (Co-IP)

ReReReReReReReReReReReReReReReReRReRefffffefefefefefefeffffeefffffffeff r to the method of immunoprecipitation, but co-immunoprecipitiititiitititititiiititii ation (Co-IP) is generally 

appropriate to use fresh protein samples that have not been frozen, to ensure that the protein 

complex is not destroyed by freeze-thaw. Although cryopreserved protein samples can be used 

for ordinary immunoprecipitation, it is generally preferable to use fresh protein sampppppppples.

7. Purification of ananananananananananananannnntitttttttttttt bodies

a. Reeeefefefefefefefefefefefefer rrrrr rrr r r r r tooooooototootototototot sssssssssssteteteeteteteteteteteteeepppppppppppppp 3,33333333  add the Protein G Magnetic beads to the antiboddddddddddy y yyy y y y yy yy sasasasasasasasasampmpmpmpmpmpmpmpmpmpmppmpplelelelelelelelelelelelelelel ttttto be purified, 

mimimimimimimimimimimimix x x xx x x x x xx xx wewwwwwwwwwwww ll and incubate on a room temperature side shaker or rrrrrrrrrrrrrrotototototototototototototototototttootarararararararararararararararaaaraa yyyyyyy yyyyyyyyyy mimm xer for 1 h. Aspirate 

the supernatant and then wash 3 times with 1X TBS. 

b. Referring to step 5a, elution is performed with an appropriate amount of acidic eluent and 



neutralized with neutralizing solution. 

8. Frequently asked questions 

I. How to improve the binding efficiency of antibody and magnetic beads? 

The binding efficiency of the bead to the antibody is related to the species origin and 

subtype of the antibody, such as the affinity of the subtype of the antibody with Protein A, 

G or A/G is low, and the affinity can be improved by increasing the incubation time of the 

antibody and the bead, increasing the pH value of TBS (8-9) or reducing the ionic strength 

(25-100 mM NaCl). 

II. How can I improve the specificity of magnetic beads in immunoprecipitation or co-

immunoprecipitation reactions? 

 Referring to the remarks in step 4b, the appropriate amount of antibody can be 

incubated with the sample to form an antibody-antigen complex, and then the 

complex is captured with Protein A, G or A/G magnetic beads, which can improve 

the binding efficiency of the antibody to the antigen and reduce the time of contact 

between the bead and the sample, thereby improving the specificity of the 

precipitated product. This method is also recommended for protein/nucleic acid 

coprecipitation or chromatin coprecipitation. 

 Referring to Step 4a, pre-incubation with protein samples using magnetic beads 

bound to normal IgG can reduce non-specific binding of the antibody. Similarly, it is 

also possible to pre-incubate with normal IgG in the protein sample, then add 

antibodies for incubation, and then magnetic beads for immunoprecipitation of 

antibodies. 

 By setting up normal IgG as a control for antibodies, the specificity of 

immunoprecipitation or co-immunoprecipitation products can be determined. 

III. How can I avoid the accumulation of beads during storage or use? 

Magnetic beads should usually be kept at 2-8 °C and irreversible aggregation due to 

contamination should be avoided when used, or aggregation due to drying. It is normal 

for beads to accumulate in low-pH elution buffer and does not affect the normal use of 

magnetic beads. Adding a nonionic detergent with a final concentration of 0.1% (v/v) to 

neutralized with neutralizing solution.

8. Frequently asked questions

I. How to impmpmpmpmpmpmpmpmppppprorororororoorororor vevevevevevevevevevvee tttttttttthehhhhhhhhhh  binding efficiency of antibody and magnetic beads?

Thhhhheeeeeeeee bibibibibibibibbibibiib ndndnddndndndndndndndnnndndndndnn inininininininininininininininnnininngggggggggggggg efficiency of the bead to the antibody is related to theheheeheheehehehehe sssssssspepepepepepepepepepeepep ciciciciccicicicciciciciciciciciiieeeeeseseseseseseseseeseeesseseses origin and 

susususuususussssususssssusssssssubtbtbtbtbtbtbtbtbtbtbttbtypyyyyyyyyyyy e of the antibody, such as the affinity of the subtype of f f f f f f f f ththththththththththththththththheeeeeeeeeeeeeeeeeee ananananananaaaaannananaaaanaaaaaaantititititititititititititibobobobobobobobobobobobobob dydddd  with Protein A, 

G or A/G is low, and the affinity can be improved by increasing the incubation time of the

antibody and the bead, increasing the pH value of TBS (8-9) or reducing the ionic strength

(25-100 mM NaCl).

II. How can I improve the specificity of magnetic beads in immunoprecipitation or co-

immunoprecipitation reactions?

ReReReReReeeeeeRefefefefefefefefefefefferrrrrrrrrrrrrrrrrrrrrrr inininininininininininnnnggggggggggggg tottttttttttttt  the remarks in step 4b, the appropriate amount of antibbbbbbbbbbbbododododododdododododo y y y y y y yyyyyy cacacaacacacacacacacaacann n nnn n n nnnn be 

ininininininininninnininncucuccucucucucucucucccc bated with the sample to form an antibody-antigen compmpmpmpmppmpmpmpmplelelelelelelelelelelelex,x,x,x,x,x,x,x,x,, aaaaaaaaaaaaaandndndndndndndnddndndn  then the 

complex is captured with Protein A, G or A/G magnetic bebebebebebebebebebebebebebebebebebeadadadadadadadadadadadaddadadadaddsssss,sssss,ssssss wwwwwwwwwwwhich can improve 

the binding efficiency of the antibody to the antigen and reduce the time of contact 

between the bead and the sample, thereby improving the specificity of the

precipitated product. This method is also recommended for protein/nucleic acid 

coprecipitation or chromatin coprecipitation.

Referring to Step 4a, pre-incubation with protein samples using magngngngngngngngngnng etetetetetetetetetetticicicicicicicicicic beads 

boooooooooooununununununununununnuunnd d d d d d dddd totototototototototottooo nnnnnnnnnnnnnooormal IgG can reduce non-specific binding of the antiiiiiiiibobobobobobobobobobodydydydydydyydydyydydyydydyddyddy.. SiSiSiSiSiSiSiSiSiSSiSSSSSSSiSSimimimimimimimimimimimimimm larly, it is 

alalalalalalalalalalalalalalsossssss possible to pre-incubate with normal IgG in the e e e e e e e eee e eee prprprprprprprpprprprprprprprprppp otoototototototototototoooooooooooo eieieieieieieieieieieieinnn n n nn nnnn n sssas mple, then add 

antibodies for incubation, and then magnetic beads for immunoprecipitation of 

antibodies.

By setting up normal IgG as a control for antibodies, the specificity of 

immunoprecipitation or co-immunoprecipitation products can be determined.

III. How can I avavavavavavavavavavoioooooooooo d the accumulation of beads during storage or use?

Maaaaaaaagngngngngngngngngngngngnnnnnnnetttttttetettetettetetetee iciciciciciccicciciiii bbbbbbbbbbbbbbeaeaeaeaeaeaeaeaeaeaeeaee dsdddd  should usually be kept at 2-8 °C and irreversibibibibibibibibbibi lelelelelelelelele aaaaaaaagggggggggggggggggggggggggggggrererererrerererererrereregation due to 

cocococococococococoocoontntntntntntntntntntntntn amamaaamamaaaaaaa ination should be avoided when used, or aggregation n n nnn n n nnn nnnn dududududududududududududududududueeeeeeeeeeeeeeeee totttttttt  drying. It is normal

for beads to accumulate in low-pH elution buffer and does not affect the normal use of 

magnetic beads. Adding a nonionic detergent with a final concentration of 0.1% (v/v) to



TBS and elution buffer, such as Triton X-100, Tween-20, or NP-40, effectively prevents 

bead aggregation. The beads that have undergone a low-pH elution operation can be 

washed to neutral with TBS, and then the beads are resuspended with a TBS containing 

0.1% (v/v) Tween-20 oscillation, and treated with ultrasonic water bath for 2 min, the 

beads can be restored to a uniform state, and the above treatment does not affect the 

antibody binding efficiency of the beads.  

IV. How to solve the phenomenon that magnetic beads are easy to adhere to the surface of 

consumables such as centrifuge tubes? 

It is recommended to use consumables with low adsorption rate for bead operation. In 

addition, adding 0.1% (v/v) of nonionic detergent to the buffer (such as Triton X-100, 

Tween-20, or NP-40) can effectively reduce the adhesion of magnetic beads on the surface 

of consumables. 

V. Do magnetic beads clump during use? 

If the beads appear to be lumped when used, it is easy to cause uneven distribution. This 

problem occurs because the beads are placed in the magnetic field for too long so that the 

beads are firmly bound together. It can be redispersed by ultrasonic water bath treatment 

for 2 min, but it should be noted that ultrasonic treatment will also make the antibody 

captured by the beads in the sample solution fall off, so the beads should not be used to 

deal with the agglomerating of the beads before elution after dosing.  

VI. Other common problems, causes and solutions are shown in the table below.  

 
Problem Possible Causes Solution 

Very few or 
no target 
protein 
exists in the 
eluate. 

Protein is not completely eluted. Change elution methods. 

No target protein expressed. 
Make sure the protein of interest contains the HA-
tag by Western blot or dot blot analyses. 

Very low protein expression 
level. 

1. Use larger volume of cell lysate. 
2. Optimize expression conditions to raise the 
protein expression level. 

Washes are too stringent. Reduce the time and number of washes. 
Incubation times are inadequate. Increase the incubation time. 

Interfering substance is present 
in sample.

Lysates containing high concentration of DTT, 2-
mercaptoethanol, or other reducing agents may 
destroy antibody function, and must be avoided. 

TBS and elution buffer, such as Triton X-100, Tween-20, or NP-40, effectively prevents 

bead aggregation. The beads that have undergone a low-pH elution operation can be

washed to nenenenenenenenenenenen utututututututututttrarararararararararar l l l l l lll l with TBS, and then the beads are resuspended with a TBBBBBBBBBSSSSSSSSSSSSS cococococococococooocc ntntntntntntntntntnttntaiaaaaaaaaaaa ning 

0.1%1%%1%1%1%%1%1%1%%%%% ((((((((((((v/v/v//v/v/v/v/v/v/v/vvv/v/v/v/vv v)v)v)v)v)v)v)v)v)v)v)v)v)v)v)v)v)v))) TTTTTTTTTTTTTTween-20 oscillation, and treated with ultrasonic water r rrrrr r rr bababababababababababbb thththhhhthhhhthththhhhththtth fffffffffffffffffffooooororororororororoorooorrororor 2222222222 min, the 

bebebebebebebebebebebebbbbbbbbbbbbbb adadadadadadadadadadadadds sss can be restored to a uniform state, and the above trrrrrrrrrrreaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeaeatmtmtmtmtmtmtmtmtmtmtmtmtmtmtmttmtmt enenenenenenenenenenenentt t t t t t t t t ttt t dodddodddodddoddd es not affect the 

antibody binding efficiency of the beads.

IV. How to solve the phenomenon that magnetic beads are easy to adhere to the surface of 

consumables such as centrifuge tubes?

It is recommended to use consumables with low adsorption rate for bead operation. In 

addition, adding 0.1% (v/v) of nonionic detergent to the buffer (such as Triton X-100, 

Tweennn-----202020202020202020200,,, orororororororororororor NNNNNNNNNNNNNNPPPPPPPPPPPPPP-40) can effectively reduce the adhesion of magnetic beads onnnn nn nnnnnn ththththththhththththe e e e ee e e eee sususuusususususususususus rfrfrfrfrfrfrfrfrfrfrfrfaacaaaaaa e 

ofofofofofofofofofoffofff ccccccccccononononononononononononnsusususususususususususuus mables.

VV.V.VV.V.V.V.V.V.V.V.VV.V.VV.V.V DDDDDDDoDDDDD  magnetic beads clump during use?

If the beads appear to be lumped when used, it is easy to cause uneven distribution. This 

problem occurs because the beads are placed in the magnetic field for too long so that the 

beads are firmly bound together. It can be redispersed by ultrasonic water bath treatment 

for 2 min, but it should be noted that ultrasonic treatment will also make the antibody 

captured by the beads in the sample solution fall off, so the beads should notototototototott bbbbbbbbbbeeeeeeeee uuusuusuuusuu ed to

deal wititititititititititiith h hh hhh hhh thththththththththhththeeeeeeeeeeeee agagagagagagagagagagagaga glomerating of the beads before elution after dosing.g  

VIIIIII.. OtOtOtOtOtOtOtOtOtOtOtheheheheheeheheheheheheher rr r r r r rrrrrr cocococcccccccc mmon problems, causes and solutions are shown in ttttttttttttttthehehehehehehehehehehehehehehehehe tttttttttttttttababababababababababababaaaaaaaaa lelelelelelelelelelelee bbbbbbbbbbbbbbeele ow. 

Problem Possible Causes Solution

Very few or 
no target 
protein 
exists in thththththhhhthththt eeeee e e eeee
eluatetettttett .

Protein is not completely eluted. Change elution methods.

No target protein expressed.
Make sure the protein of interest contains the HA-
tag by Western blot or dot blot analyses.

Very low protein expression 
leveveveveveveveveveveveel.l.l.l.l.ll.l.l.lll

1. Use larger volume of cell lysate.
2. Optimize expression conditionssss ssssss totototototototototooto rrrrrrrrrraiaiaiaiaiaiaiaiaiaiaiaia sesesesesesesesessesss  the 
protein expression level.

WWWWWWaWaWaWaWaWaWaWaWWWaWaWaWaWaWashshshshshshshshshshss es are too stringent. Reduce the time and nunununununununununununuunumbmbbbbmbbbbbmmmmmmmmmmmmbberererererererererereer ooooooooooof f ff fffff fffff wawwwwwwwwwwww shes.
Incubation times are inadequate. Increase the incubatioioooooooioiooooooonn n n n n n n nnnnnnnnnnnnn titititititititititititiititititttimmmmmmememmmeeemmmmmm .

Interfering substance is present 
in sample.

Lysates containing high concentration of DTT, 2-
mercaptoethanol, or other reducing agents may
destroy antibody function, and must be avoided.



Detection system is inadequate. 
(WB) 

1. Check primary and secondary antibodies using 
proper controls to confirm binding and reactivity. 
2. Verify that the transfer was adequate by 
using prestained protein marker or staining the 
membrane with Ponceau S. 
3. Use fresh detection substrate or try a different 
detection system. 

Background 
is too high. 

Proteins bind nonspecifically to 
the antibody, insufficient 
washing on magnetic beads, or 
the microcentrifuge tubes. 

1. Pre-clear lysate with Normal IgG to remove 
nonspecific binding proteins. 
2. After suspending beads for the final wash, 
transfer entire sample to a clean microcentrifuge 
tube before separation. 

Washes are insufficient. 

1. Increase the number of washes. 
2. Prolong duration of the washes, incubating 
each wash for at least 15 minutes. 
3. Increase the salt and/or detergent 
concentrations in the wash solutions. 
4.Centrifuge at lower speed to avoid nonspecific 
trapping of denatured proteins. 

Multiple 
protein 
bands found 
in the eluate. 

The protein is not stable at 
room temperature. 

Purify the target protein at lower temperature, 
such as 4 ℃. 

Protein degradation due to 
proteases activity during 
purification process. 

Add protease inhibitors to cell lysate. 

Non‐specific binding. 
1. Prepare cell lysate again. 
2. Add additional wash steps. 

Table 3 Other common problems, causes and solutions 
 
Notes 

1. Before use, it is necessary to reverse the magnetic beads several times, the operation must be 

gentle, and it is not appropriate to vortex violently to avoid protein denaturation. 

2. Maintain a pH of 6-8 and avoid high-speed centrifugation, drying or cryopreservation. 

3. Do not place the beads in the magnetic field for a long time, otherwise they may cause the 

beads to accumulate. 

4. After testing, repeated freeze-thaw more than 3 times does not affect the use of the effect. 

5. Purification is done as soon as possible after protein sample collection and should always be 

placed at 4 °C or ice bath to slow protein degradation or denaturation.  

6. In order to effectively inhibit protein degradation, an appropriate amount of protease inhibitor 

mixture can be added to the protein sample, such as protease inhibitor Cocktail-K1007, 

Detectiooiooooioiooon nnnnnnn system is inadequate. 
(WB)

1. Check primary and secondary antibodies using 
proper controls to confirm binding and reactivity.
2. Verify that the transfer was adequate by
using prestained protein marker or staininininininininininininiininininininininng g ggggggggg the
membrane with Ponceau S.
3. Use fresh detection substststststststststttrararararararararaaratetetetetetetetetet oooooooooooor r rr rr r r r rrr ttrtrtrtrtrtrtrtrtrtrrtrt y yyyyyyyyyy a different 
detection system.

Background 
is too high.

Proteins bind nonspecifically to 
the antibody, insufficient 
washing on magnetic beads, or 
the microcentrifuge tubes.

1. Pre-clear lysate wwwwwwwwwwwwwwwititititititititititititititititti h h hh hh h h h h h h h hh h NNNNNNNNNoNNNNNNNN rmal IgG to remove 
nonspecific binding proteins.
2. After suspending beads for the final wash,
transfer entire sample to a clean microcentrifuge
tube before separation.

WaWaWaWaWaWaWaWaWaWaWaWashshshshshshshshshhshhhesesesesesesesesesesesees aaaaaaaaaaaaaarerrrrrrr  insufficient.

1. Increase the number of washes.
2. Prolong duration of the washes, incubating 
each wash for at least 15 minutes.
3. Increase the salt and/or detergent 
concentrations in the wash solututututututtututtioioioioioioiooioioionsnsnsnsnsnsnsnnsnsns.......
4.Centrifuge at lower spppppppppppeeeeeeeeeeeeeeeeeeeed ddd dddd tototototototototoototo aaaaaaaaaaaavovovovovovovovoovovoovovoidididididididididididdidi  nonspecific 
trapping of denatured prprprrrrrprrprrrrrrprrprototootototototototototoototototo eieieieieieieieieieieieieieieeinnnnnnsnssssnnssnnnnsssnsnn .

Multiple 
protein 
bands found 
in the eluate.

The protein is not stable at 
room temperature.

Purify the target protein at lower temperature,
such as 4 ℃.

Protein degradation due to 
proteases activity during 
purification process.

Add protease inhibitors to cell lysate.

Non‐specific binding.
1. Prepare cell lysate again.
2. Add additional wash steps.

Table 3 Other commmmmmmmmmmmmonononononononononono ppppppppppproblems, causes and solutions

Notes

1. BeBeBeBeBeBeBeBeBeBeBeBeBeBeBeBeeBBBefofofofofofofofofoffffffoffffff rerererererererererereere uuuse, it is necessary to reverse the magnetic beads several titititititititititititititiitiimememememememememememememememmememem ssssss,ss  the operation must be 

gentle, and it is not appropriate to vortex violently to avoid protein denaturation.

2. Maintain a pH of 6-8 and avoid high-speed centrifugation, drying or cryopreservation.

3. Do not place the beads in the magnetic field for a long time, otherwise they may cause the 

beads to accumulate.

4. After testing,g,g,g,g,g,gg,g,g,g rrrrrrrrrrepepepepepepepepepepeepeaeaeaeaeaeaeaeaeaeaeaeaeateteteteteteteteteteteeeed ddddddddd freeze-thaw more than 3 times does not affect theeeeeeeeee uuuuuuuuuuseseseseseseseseseeee oooooooooof ffffffff f f f f f f f ff ththththththththththhthhhhhthththhhe eeeeeeeeeeee effect.

5. Puuuuriririiriririrriiririfififififififififificacacacacacacacacaaaatitititititititititiionononononnononononononnn iiiiiiiiiiiis s done as soon as possible after protein sample colllllllllllllecececececececececececececececececctitititititititititititittiiitititionononoononononononnonnnonnononnnnnnono aaaaaaaaaaaaaandndndndnndndndndndndndn  should always be

plplplplplplplplplpllplplplplplpllpplacacacacacacacacacccccccaccacaccacaacacedededededeedededededede  at 4 °C or ice bath to slow protein degradation or denaturation. 

6. In order to effectively inhibit protein degradation, an appropriate amount of protease inhibitor 

mixture can be added to the protein sample, such as protease inhibitor Cocktail-K1007, 



phosphatase inhibitor Cocktail-K1015, deacetylase inhibitor - K1017 and the like. 

7. When the acid solution elutes, the magnetic beads may accumulate, which is a normal 

phenomenon and does not affect the normal use of the magnetic beads. 0.1% nonionic 

detergents (such as Triton X-100, Tween-20, or NP-40) effectively prevent bead aggregation 

and do not affect the antibody binding efficiency of the beads. High concentrations of DTT, 

mercaptoethanol, guanidine hydrochloride, etc. may have a certain effect on the binding of this 

product to the tagged protein. 

8. This product is intended for scientific use only. 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

phosphatase inhibitor Cocktail-K1015, deacetylase inhibitor - K1017 and the like.

7. When the acid solution elutes, the magnetic beads may accumulate, which is a normal

phenomenon andndndndndndndndndnddn dddddddddddoeoeoeoeoeoeoeoeoeoeo s ssssssssss not affect the normal use of the magnetic beads. 0.1.111111111%%%%%%%%%%%% nonononononononononoononinnnnnnnnnnn onic 

detergennnnnnnnntststststststststsss ((((((((((((susususususuuuuususususuuuuuchchchchchchchchchchchchchchchchchhchh aaaaaaaaaaaas Triton X-100, Tween-20, or NP-40) effectively prevvvvvvenenenenenenenennennnentt t tt tt tttt bebebeebebebebeebebebebebebebbeadadadadadadadadadaddaddadadadadadadddd aaaaaaaaaaaaggregation

anananananananananananannanananand d d d d d d d d d ddd d d d dododododododododoodddddddddddddodo nnnnnnnnnnnnnotototototototototototo  affect the antibody binding efficiency of the beads. HiHiHiiHiHiHiHiHiHiHiHiHiHiHHiHighghghghghghghghghghghghghghghghghggg ccccccccccccccononononononononononononononcecececececececccccc ntrations of DTT, 

mercaptoethanol, guanidine hydrochloride, etc. may have a certain effect on the binding of this

product to the tagged protein.

8. This product is intended for scientific use only.


