Magnetic Beads Make Things Simple Instruction Manual

Protein G Magnetic Beads

Introduction

The BcMag™ Magnetic Beads provide a fast, efficient, and convenient chromatography method for separating biomolecules such as
DNA, RNA, proteins, lipids, and carbohydrates from the complex biological sample in both manual and automated workflows.
BcMag™ Protein G Magnetic Beads are magnetic microspheres covalently immobilized with a high density ultrapure (Purity>97%)
recombinant protein. The beads are typically used for antibody isolation from serum, cell culture supernatant, ascites,
immunoprecipitation, and co-immunoprecipitation of antigens from cell or tissue extracts. For antibody purification, the beads are
incubated with the antibody solution, which is magnetically separated from the supernatant. For immunoprecipitation, the beads catch
the antigen-antibody complex from the sample. The attached antibodies and antigens are dissociated from the beads using an elution

buffer and recovered from the solution manually using a magnetic stand or by using automation instruments.

Species | Antibody Binding Species Antibody Binding
(Protein G) (Protein G)
19G 1 +++ IgG1 ++++
19G 3 ++++ Sheep 19G2 ++++
Mouse I9G 2a o+ Total IgG et
19G 2b ++++ 1gG(ab) -
IgM - 19G(c) -
Total IgG ++++ Horse 19G(T) ++++
1gG1 ++++ Total IgG ++++
1gG2 ++++ IgG1 ++++
1gG3 ++++ Goat 1gG2 ++++
lgG4 ++++ Total IgG ++++
Human IgA R IgG1 o+
IgD - Cow 1gG2 +4+++
IgM - Total IgG ++++
Fab ++ Rabbit Total IgG ++++
scFv - Guinea Pig Total IgG ++
Total IgG ++++ Pig Total IgG ++
1gG 1 +++ Cat Total IgG ++
19G 2a ++++ Dog Total IgG ++
Rat 19G 2b ++ ++++ (Strong Binding); +++ (Medium
19G 2¢ ++++ Binding); ++ (Weak Binding); - (No
Total 1gG +++ Binding); N/A (No Information)
Table 1. Protein G binding properties

BcMag™ Protein G Magnetic Beads contain the recombinant Protein G with 200 amino acids having a molecular mass of 21.8kDa
with two Fc-binding domains per protein. These domains can bind to antibodies from many species, including mice, humans, rabbits,
cows, goats, and sheep. The albumin and cell surface binding domains have been removed from Recombinant Protein G

to reduce nonspecific binding. This recombinant protein has a significantly greater capacity and more specific IgG binding than native

Protein G and Protein A for most mammalian 1gGs. It can purify mammalian IgGs that do not bind well to Protein A. In addition,
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when working with complicated biological samples, the beads blocked by our unique blocking agent minimize and reduce nonspecific

binding to the bead surface. Table 1 lists the binding properties.

Features and Advantages

e Quick, Easy, and one-step high-throughput procedure; eliminates columns or filters or a laborious repeat of pipetting or
centrifugation.

e Stable covalent bond with minimal ligand leakage

e High binding capacity, ultralow nonspecific binding;

e Scalable -easily adjusts for sample size and automation;

e Reproducible results

Applications

e Immunoprecipitation including IP, Co-IP, ChiP, RIP

e Cell sorting

e High-throughput screening and purification of antibodies

Antibody purification Protocol

Using Protein G Magnetic Beads to purify the antibody from the serum as an example, the general purification protocol is as follows

(Fig.1):
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Fig.1 Antibody purification protocol using Protein G
Specificities
Beads Size ~ 2.5 pm diameter
Number of Beads ~1.7 x 107 beads
Magnetization ~40 EMU/g
Type of Magnetization Superparamagnetic
Effective Density 2.5g/ml
~ 2 mg IgG/ml of Beads ~ 1 mg IgG/ml of Beads
Storage Store at 4°C upon receipt
Protocol
1. Materials Required
a. Buffer
e BcMag™.Protein G Beads (10 mM Tris, 0.15 M NaCl, 0.1% BSA,1 mM EDTA, pH7.4, 0.1% NaNs)
e 1x Protein G Binding/Washing Buffer (57.7 mM Na;HPO,,42.3 mM NaH,PO,, pH 7.0)
e 1x Protein G Elution Buffer (0.2 M Glycine/HCI, pH 2.5)
e 1x Protein G Neutralization Buffer (1.0 M Tris-HCI, pH 9.0)
b. Equipment
o Magnetic rack (for manual operation)
2
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2.

Based on sample volume, the user can choose one of the following magnetic racks: BcMag rack-2 for holding two individual 1.5
ml centrifuge tubes (Cat.# MS-01); BcMag rack-6 for holding six individual 1.5 ml centrifuge tubes (Cat. # MS-02); BcMag rack-
24 for holding twenty-four individual 1.5-2.0 ml centrifuge tubes (Cat. # MS-03); BcMag rack-50 for holding one 50 ml centrifuge
tube, one 15 ml centrifuge tube, and four individual 1.5 ml centrifuge tubes (Cat. # MS-04); BcMag™ rack-96 for holding a 96
ELISA plate or PCR plate (Cat.# MS-05). For larger scale purification, Ceramic magnets Block for large scale purification (6 in x 4
in x 1 in block ferrite magnet, Applied Magnets, Cat# CERAMIC-B8)

Corning 430825 cell culture flask for large-scale purification (Cole-Parmer, Cat#EW-01936-22)

Mini BlotBoy 3D Rocker, fixed speed, small 10" x 7.5" platform w/ flat mat (Benchmark Scientific, Inc. Cat# B3D1008) or
compatible

Procedure

Note:

1

. This protocol is optimized for purifying most 1gG antibodies from different sources. However, designing a universal kit for all 1gG

purification is impossible because no two antibodies are identical. To obtain the best results, each user should determine the optimal

working conditions for the purification of individual antibodies, especially for those weakly-binding antibodies.

. It is necessary to dilute serum samples, ascites fluid, or tissue culture at least 1:1 with Binding/Washing buffer before the

purification.

. Before purifying IgG, the user should equilibrate all the reagents in the kit to room temperature and make 1x working solutions by

diluting stock solutions with dH20.

A. Magnetic beads preparation

1.

N P oW

Vigorously shake the bottle until the magnetic beads become homogeneous and transfer an appropriate volume of the magnetic
beads to a new tube or flask.

Note:

o Optimize the number of beads used for each application. Too many beads will cause higher background. Insufficient beads will
lead to lower yields. We recommend 100 p 1 of the wholly suspended beads per 200 pg of IgG antibodies. Typically, a high-titer
antiserum has roughly 5 mg/ml of IgG for rabbits, 10 mg/ml of 1gG for Mouse ascites, and 20 mg/ml of 1gG for goat or sheep
antiserum.

e Do not allow the beads to sit for more than 5 minutes before dispensing. Resuspend the magnetic beads every 3 minutes.

. Place the tube on the magnetic rack for 1-3 minutes. Remove the supernatant while the tube remains on the rack. Add ten bead-bed

volumes of 1x Binding/Washing Buffer and mix the beads by pipetting or vortex. Place the tube on the magnetic rack for 1-3

minutes and remove the supernatant while the tube remains on the rack.

. Repeat step (2) one more time. The beads are ready for purification.
. Purification
. Add an equal volume of 1x Binding/Washing Buffer to the sample and mix well.

. Mix the equilibrated beads [Step A (3)] to the sample and incubate on Mini BlotBoy 3D Rocker with continuous rotation for 5-10

minutes at room temperature or 30-45 minutes at 4°.

. Place the tube on the magnetic rack for 1-3 minutes. Remove the supernatant while the tube remains on the rack. Add 10 bead-bed

volumes of 1x Binding/Washing Buffer and shake it 10 times to wash the beads. Place the tube on the magnetic rack for 1-3

minutes and remove the supernatant while the tube remains on the rack.

. Repeat step (3) six times.

Note:

e This step is critical to get high pure protein. It may be necessary to wash the beads more than six times for some proteins to
reduce the nonspecific binding.

e Add a nonionic detergent (0.5% Triton X 100, 0.5% Tween 20) to the binding/washing buffer, which may reduce the nonspecific
binding.
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5. Add an appropriate amount of Elution Buffer and mix well by pipetting up and down 10-12 times or vortex mixer for 5 minutes.

6. Collect and transfer the antibody-containing supernatant to a new tube. Immediately neutralize the eluted antibody solution by
adding 1/10th volume of neutralization buffer and mix well.

Questions and Answers:

1. Sometimes, why could IgG not be eluted from the magnetic beads?

o The pH of the Elution Buffer may be incorrect. The correct pH should be 2.5.

o The elution conditions are too mild to elute the antibody.

e Because a few antibodies can only be eluted at pH 2.0.

2. What accounts for lost or decreased immuno-reactivity of the eluted antibody?

It will not influence the immuno-reactivity of most antibodies once a Neutralization Buffer is added, immediately neutralizing the

eluted fraction. However, a few antibodies (e.g., some monoclonal antibodies) are acid-labile and can irreversibly lose their activity at

very low pH values. For those low pH sensitive antibodies, One-Step Antibody Purification Kit is an alternative method for antibody

purification. The kit is a rapid, one-step, and effective method of isolating the antibodies from serum and other sample types. The
magnetic beads bind and remove serum proteins, allowing pure 1gG to be collected in the supernatants (Fig.2). The antibody keeps

100% activity since no harsh elution conditions are involved.

Purified 1IgG Serum
s

SDS-PAGE
Fia.2 Antibodv purification by BcMaa™ One-minute antibodv purification Kit

3. Why are multiple bands observed in the eluted antibody solution?

Some host proteins may nonspecifically interact with your target antibody. Users can add NaCl (50-200mM, final concentration) to
the binding and elution buffers.

Protocol for Immunoprecipitation

A. Additional Materials Required

* 1.5mL microcentrifuge tubes

* Antibody for immunoprecipitation

* Antigen sample

o Lysis Buffer: 20 mM Tris HCI pH 8,137 mM NaCl,1% Nonidet P-40 (NP-40),2 mM EDTA. Store up to 6 months at 4°C.
Immediately before use add protease inhibitor.

o Wash buffers: 10mM Tris, pH 7.4, ImM EDTA,1mM EGTA; pH 8.0, 0.5 M NaCl,1% Triton X-100, 0.05% Tween-20 0.2mM
sodium orthovanadate, Protease inhibitor cocktail. Store up to 6 months at 4°C. Immediately before use add protease inhibitor.
0.05% Tween-20 Detergent and 0.5M NaCl

o Elution Buffer (0.2 M Glycine/HCI,pH 2.5)

o Neutralization Buffer (1.0 M Tris-HCI, pH 9.0)

B. Magnetic rack
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Based on sample volume, the user can choose one of the following magnetic Rack: BcMag rack-2 for holding two individual 1.5 ml
centrifuge tubes (Cat. # MS-01); BcMag rack-6 for holding six individual 1.5 ml centrifuge tubes (Cat. # MS-02); BcMag rack-24 for
holding twenty-four individual 1.5-2.0 ml centrifuge tubes (Cat. # MS-03); BcMag rack-50 for holding one 50 ml centrifuge tube, one
15 ml centrifuge tube, and four individual 1.5 ml centrifuge tubes (Cat. # MS-04); BcMag™ rack-96 for holding a 96 ELISA plate or
PCR plate (Cat. # MS-05).

C. Immunoprecipitation procedure

Note: This protocol is an example of immunoprecipitation and will require optimization for each application.

1. Sample preparation

a.

2)
b)

c)

d)
€)

a)
b)
©)
d)
€)

9)
h)

a)

b)

c)
d)
€)

Adherent cells
Place the cell culture dish or flask on ice, aspirate media, and wash the cells with cold PBS.

Aspirate PBS, then add appropriate volume ice cold lysis buffer (1 mL per 107 cells/100 mm? dish/150 cm2 flask; 0.5 ml per
5x10°cells/60 mm? dish or 75 cm? flask)

Note: Optimizing the volume of lysis buffer is necessary to ensure complete lysis and an optimal final protein concentration in the
lysate.

Incubate for 20 minutes on ice and then Scrape adherent cells off the dish or flask using a cell scraper and transfer the cell

suspension into a microfuge tube and clarify the lysate by spinning for 10 minutes at 13,000 rpm, at 4°C.

Collect the supernatant (avoiding the pellet) into a new microfuge tube. Determine protein concentration by appropriate methods.
Proceed with the immunoprecipitation or Store at -20°C or -80°C until needed.

Suspension Cells

Transfer cells into a conical tube.

Spin to pellet cells at low speed at 1400 rpm for 5 minutes at room temperature and aspirate off media.

Wash pellet with 10 ml ice-cold PBS.

Spin cells on low speed (at1400 rpm) and decant the PBS wash.

Repeat wash and aspiration.

Add an appropriate volume of ice-cold lysis buffer (10 to 100 ul per 2 x 10° cells) and Incubate cells for 30 minutes on ice.
Note: If necessary, sonicate the lysates on ice for 20-30 seconds to shear genomic DNA and cellular components.
Centrifuge at 13,000 rpm for 10 minutes at 4°C

Collect the supernatant into a fresh tube and determine protein concentration by appropriate methods. Adjust concentration to 2.5
mg/ml with lysis buffer.

Proceed with the immunoprecipitation or Store at -20°C or -80°C until needed.

Lysates from tissue
Chop the tissue into small pieces and wash twice with ice-cold PBS.

Transfer ~5 mg chopped tissue into a tube and add 300ul cold lysis buffer. Homogenize with an electric homogenizer or sonicate

on ice.
Spin at 14000 rpm for 10 min at 4°C.
Collect the supernatant into a fresh tube. Determine protein concentration by appropriate methods.

Proceed with the immunoprecipitation or Store at -20°C or -80°C until needed.
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2. Combine the 100-150 pg cell lysate with an appropriate amount of antibody in a 1.5mL centrifuge tube and bring the reaction
volume to 400-500pL with the Cell Lysis Buffer. Incubate the reaction for 1-2 hours at room temperature or overnight at 4°C with
continuous rotation.

Note: Optimizing the amount of antibodies used for each application is necessary. Excess antibodies will cause higher
background. Insufficient antibodies will lead to lower yields. Performing a pilot experiment is required to determine the optimum
amount of antibody titer for maximum binding to the protein of interest. Typically, in such an experiment, increasing amounts of
antibodies for a fixed amount of protein is performed to establish the optimum titer. The following is a general guideline for
antibody use. For individual antibodies, check the antibody instruction sheet for recommended antibody concentration.
For 100-150 pg cell lysate, use:
e 1-5 pL polyclonal antiserum
e 1 pg affinity-purified polyclonal antibody
e 0.2-1 pL ascites fluid (monoclonal antibody)
e 20-100 pL culture supernatant (monoclonal antibody)
3. Transfer the appropriate amount of BcMag™ Protein G Magnetic Beads into a 1.5mL microfuge.
Note.
o Vigorously shake the bottle until the magnetic beads become homogeneous before use.
e The amount of the beads for use can be determined by the beads' antibody binding capacity (~ 60pg IgG/mg ) and the
antibody used.
e Do not allow the beads to sit for more than 5 minutes before dispensing. Resuspend the magnetic beads every 3 minutes.

4. Wash the beads with 1ml of Wash Buffer and gently vortex to mix. Collect the beads by a magnet and remove and discard the
supernatant.

5. Add the antigen sample/antibody mixture to the pre-washed magnetic beads and incubate at room temperature for 1 hour with
continuous rotation.

6. Collect the beads by a magnet, remove the supernatant, and save them for analysis.

7. Wash the beads with 500pL of Wash Buffer by pipetting up and down 10 times. Collect the beads and discard the supernatant.

8. Repeat wash twice until the absorbance of the supernatants at 280 nm approaches the background level (OD 280 < 0.05).

Note: Adding a higher concentration of salts, nonionic detergent, and reducing agents may reduce the nonspecific background.
For example, we are adding NaCl (up to 1-1.5 M), 0.1-0.5% nonionic detergents such as Triton X 100 or Tween 20, and a
reducing reagent such as DTT or TCEP (usually 3mM) to the washing buffer.

9. Add 500pL of ultrapure water to the tube and gently mix. Collect the beads on a magnetic stand and discard the supernatant.

10. Add 10-100uL of Elution Buffer and pipette up and down 10-20 times. Collect the supernatant into a fresh tube. Add 1/10th of
Neutralization Buffer.

Troubleshooting

Problem

Probable cause

Suggestion

The yield of the purified
protein is too low or

The protein degraded or unstable

Add protease inhibitors.

undetectable in eluted
protein solution by SDS-

Not enough magnetic beads were used

Increase the amount of magnetic bead used for
capture

PAGE.

The protein does not bind to the Magnetic
Beads.

Check the pH of all the buffers and solutions

Sample had an insufficient amount of target
protein

Increase amount of antigen sample

The protein is not efficiently eluted from
beads.

Increase incubation time with elution buffer

Observe multiple bands
in the eluted protein.

Nonspecific protein bound to the magnetic
beads

Increase NaCl to the Binding/Wash Buffers
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Observe multiple bands Degradation of the antigen Add appropriate protease inhibitor.
in the eluted protein.

The washing condition is not optimized. o Increase the concentration of detergent, reducing
agent, or salt.
o Increase washing time and washing volume

Related Products

Glycoprotein and Antibody Conjugation Kit-I Peptide conjugation buffer Kit-1
Glycoprotein and Antibody Conjugation Kit-11 Peptide conjugation buffer Kit-11
Protein A and G Purification Kit Quick Albumin Removal Kit
Protein A Magnetic Beads Purification Kit Quick HSA and IgG Depletion Kit
Protein G Magnetic Beads Purification Kit Quick Antibody Purification Kit
Protein L Purification Kit One-Step Antibody Purification Kit

Protein A and G Europium Fluorescent Magnetic Beads Protein G Europium Fluorescent Magnetic Beads

Protein A and G Terbium Fluorescent Magnetic Beads Protein G Terbium Fluorescent Magnetic Beads

Protein A and G Ruthenium Fluorescent Magnetic Beads Protein G Ruthenium Fluorescent Magnetic Beads

Protein A Europium Fluorescent Magnetic Beads Protein L Europium Fluorescent Magnetic Beads
Protein A Terbium Fluorescent Magnetic Beads Protein L Terbium Fluorescent Magnetic Beads
Protein A Ruthenium Fluorescent Magnetic Beads Protein L-Ruthenium Fluorescent Magnetic Beads
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