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Roti
®

-MagBeads Protein A and 

Protein G 

HP59, HP60 

Magnetic silica gel beads for binding and 
isolation of immunoglobulins.  
Ready-to-use. 
 

 
 
Fig. 1: Composition of Roti®-MagBeads 
 

 Easy and standardized handling 

 High affinity for Fc domains of a variety of species 

 Well suited for isolation from small samples 

 For purification of immunoglobulins and for immunoassays 

 Well suited for automated applications. 
 
 

I. Introduction 

Roti-MagBeads Protein A / Protein G is a matrix for simple and efficient 
isolation of immunoglobulins as well as a carrier for all sorts of immuno-
assays like immunoprecipitation, ELISA, protein-protein interaction 
assays. Protein A and Protein G form reversible complexes with several 
immunoglobulin subclasses from the species given in table 1. Binding 

capacity of Roti-MagBeads Protein A / Protein G is ≥0,1 mg IgG / ml  
(10 mg), measured with mouse anti GAPDH(rabbit). Typical ratio for 
binding of antibodies is 1 µg IgG / 20 µl (0.2 mg) beads, we recommend 
not to use less than 10 µl (0.1 mg) beads per µg antibody. 
 

IgG Protein A Protein G 

Sheep Weak Weak 

Rat Weak Strong (IgG2A+2C), weak (total, Ig1+2B) 

Rabbit Strong Medium 

Pig Medium Weak 

Mouse Strong, (except IgG1) Strong 

Human  Strong (except IgG1) Strong 

Horse Weak Strong 

Hamster Medium Medium 

Guinea Pig Strong Weak 

Goat Weak/No binding Weak 

Cow Weak Strong 

Chicken No binding No binding 

Table 1: Binding efficiency of Protein A and G. 
 
The magnetic properties enable easy and quick washing steps, allowing 
one preparation to take place in approx. 10 mins. The small bead size of 
1 µm in average provides a large surface with excellent binding 
capacities. Handling is easy and identical to standardized protocols for 
beads of other suppliers, providing easy establishment of the assays. 
The absence of excess protein A ensures specific binding to the beads 
and low loss of probes. Results are well reproducible with high recovery 
rates. 

The Matrix of Roti-MagBeads Protein A consists of uniform, 
superparamagnetic silica beads coated with covalently coupled protein A 
(42 kDa) isolated from Staphylococcus aureus. In those beads, 
nanometer-sized particles of magnetic iron(II/III)oxide are embedded in 
silicium oxide, resulting in high magnetic mobility. The surface is made 
from pure protein A coated silicium oxide. 

The Matrix of Roti-MagBeads Protein G consists of uniform, 
superparamagnetic silica beads coated with covalently coupled protein G 
(26 kDa). In those beads, nanometer-sized particles of magnetic 
iron(II/III)oxide are embedded in silicium oxide, resulting in high magnetic 
mobility. The surface is made from pure protein G coated silicium oxide. 
In order to enhance the binding specificity in the recombinant protein G 
used here, the albumin, cell wall and cell membrane binding domains 
present on the wild type form have been removed.    

 
Fig. 2: Biocompatibility of Roti-MagBeads. Incubation of lung cells 

(A549) (shown here) and human whole blood with plain Roti-
MagBeads. Cell stress was measured through release of IL6 and IL8. No 
increase of IL6 and IL8 was measured with magnetic beads of up to 500 
µg / ml. 
 
 
II. Parameters 

Concentration 10 ± 0,5 mg / ml 

Size distribution 0,7 – 1,4 µm 

Mean particle sizing (CI90%) 1,0 ± 0,05 µm 

Bead number 6-12 x 109 Beads / ml 

Iron content 30-40 % 

Suspension in PBS (pH 7.4), 0.05 % sodium azide. 
 
 
III. Application 
 
III.a General considerations / Buffers 
Protein A/G coated beads can be used to detect or isolate target proteins 
by coupling the Fc domain of the IgG antibody for a target protein. 
Compared to Roti®-MagBeads Streptavidin, beads coated with Protein G 
and A provide the advantage of reversible binding of antibodies that need 
not be biotinylated. Additionally, the magnetic properties allow easy and 
quick washing steps in protein isolations, making them ideal tools for 
protein isolation and proteomics. 
Binding/Washing buffer (BB): We recommend using PBS with 0.05 % 
Tween 20 (PBST) for binding and washing. Tween may be replaced with 
Tritin X100 or NP40. In case coupling efficiency is optimised with less 
detergent, detergent content may be lowered to 0.01 %. BSA in 0.1 % 
may be added for reduction of background absorption. However, for 
binding and washing, any other low salt buffer system with more or less 
physiological parameters (like HEPES or 100 mM Tris, 150 mM NaCl, pH 
7.4) may be used.  
For release of antigens from antibodies and for recovery of antibodies 
from the beads, we recommend use of Elution buffer (glycin 0.1 M, pH 

2.8). In order to contain the stability of the Roti-MagBeads, do not use 
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buffer of pH ≤ 2. For efficient protein release, rinsing of the beads with 
0.1 % pure Tween 20 prior to elution is recommended. However, with 
low-pH buffers, coelution of antibodies and target proteins is inevitable, 
and can only be avoided by cross-linking the antibody to the beads. In 
this case, Roti®-Mag Beads-COOH (HP58) have to be used. Detailed 
instructions for coupling can be found in the instructions-for-use of HP58. 
 
III.b  Pretreatment / washing procedure  (obligatory) 
Washing prior to use is obligatory in order to remove NaN3 from  
the beads, which could interfere with your assays. 
Prewash the beads as follows: 
1. Resuspend beads by shaking/vortexing 
2. Pipette needed amount (typically 20 µl beads / 1 µg IgG) in tube  

or micro plate 
3. Collect beads by placing the tube or micro plate on the magnet  

for 1-2 mins.  
4. While tube/micro plate is still on the magnet, carefully remove 

supernatant without touching the pellet of beads 
5. Take tube/micro plate from the magnet and add 1 to 4 initial volumes 

of washing buffer. 
6. Resuspend beads by vortexing or pipetting 
7. Repeat step 3–5 at least 2 times. Finally resuspend beads in  

1 original volume binding buffer. 
 
III.c Binding of IgG  
Data given for 1 µg IgG to be isolated. Scale up if necessary. 
1. Prewash 20 µl beads at least 3x in binding buffer (BB) as described 

in III.b and resuspend in 20 µl BB. 
2. Add max. 1 µg of IgG (in max. 10 µl PBST or serum) or add max.  

10 µl of IgG containing medium/serum. As control for background 
absorption, incubate beads with BB only (without IgG). Incubate  
1-2 h at room temperature or over night at 4 °C under light mixing. 

3. Collect beads with magnet and remove (and keep) solution. 
4. Wash beads 3 times with 50-100 µl BB by collecting beads by the 

magnet, removing the supernatant and resuspending in BB. 
5. After last washing step: Resuspend beads in 50 µl BB for target 

capture (III.e) or go to III.d for IgG elution. 
 
III.d Elution of IgGs 
Data given for 1 µg IgG to be isolated. Scale up if necessary. 
1. For IgG release rinse beads first in 50 µl 0.1 % Tween 20 in water 

w/o buffer (suspend, collect, remove supernatant). Then add 10 µl 
Elution buffer to the bead. 

2. Incubate under mixing at room temperature for 5 mins. 
3. Collect beads on the magnet and transfer the supernatant, 

containing purified IgG, to a clean tube. 
4. Optional: adjust pH in supernatant immediately by adding 2 vol. IgG-

neutralisation buffer.  
 

III.e Target protein capture 
1. Prepare solution of target proteins. E.g.: Use fresh or frozen cell pellet of 

106-107 cells. Lyse cells with 5 ml lysis buffer until it's a clear solution. 
2. Add 250 µl prewashed beads (see III.b) and incubate 1 hour at room 

temperature. 
3. Wash beads at least 4 times with 1 vol. BB. Captured proteins may 

now be eluted (III.f) or directly applied to SDS-PAGE (III.g). 
 
III.f Elution of target proteins 
1. Add 50 µl of Elution buffer to the beads. 
2. Agitate gently for 5 mins. at room temperature. 
3. Collect beads and transfer supernatant to a new reaction tube. 
4. Repeat steps 1-3 for quantitative elution. 
5. For each 50 µl add 2.5 µl 1 M NaOH for neutralisation of pH. 
 
III.g Protein analysis by direct SDS-PAGE 
1. To beads with captured target proteins add 20-50 µl of reducing 1x 

SDS gel loading buffer and incubate at 90 °C for 10 mins. 
2. Collect beads and transfer supernatant to new reaction tube or 

directly onto the gel. 
 
III.h Immunoprecipitation  
Data for 1 µg IgG used for precipitation. Scale up if necessary. 
5. Mix antigen samle with IgG solution. Dilute mix to 100 µl with cell 

lysis buffer or BB. Incubate 1-2 h at room temperature or over night 
at 4 °C under light mixing. 

6. Prewash 10 µl beads at least 3x in binding buffer (BB) as described 
in III.b and resuspend in 100 µl BB. 

7. Add this mix to tube containing prewashed beads. Incubate at RT 
for 30 mins. under mixing. 

8. Collect beads on the magnet and collect the supernatant to a clean 
tube for analysis. 

9. Wash beads by add 100 µl BB and mix. Collect beads on the 
magnet and remove supernatant. Repeat washing twice. 

10. a) For antigen release rinse beads first in 100 µl 0.1 % Tween 20 in 
water w/o buffer (suspend, collect, remove supernatant). Then add 
20 µl Elution buffer and incubate at RT for 5 mins. under mixing.  
b) For SDS-PAGE analysis directly add 20 µl reducing SDS-loading 
buffer and incubate at 90 °C for 10 mins. 

11. Collect beads on the magnet and transfer supernatant to a fresh 
tube or onto the gel for analysis. 

 
 
 
 
 
 
 
Fig. 4: Application of Roti®-MagBeads Protein A and G 

IV. Sanetisation of Roti-MagBeads 

For sanetisation of Roti-MagBeads we recommend to wash beads 
repeatedly (3-5 times) in ethanol (96 % or 100 %) according to the 
protocol given under III.b.  Wash the beads then once in sterile buffer 
and use for cell assays. 
Beads treated by that procedure can be used for all cell assays with cell 
samples. Further cultivation of the cells, however, may be hindered by 
residual bacteria or endotoxins 
 
V. Storage: 
Store at +4 °C. Do not freeze! 
Store beads in well closed vial and in upright position to prevent drying of 
the beads. Drying makes them more difficult to resuspend and may 
decrease their activity. Vortex bead suspension well before use. 
 
VI. Additional material required 

 Magnets for bead separation/collecting.  

 Recommended binding buffer (BB): PBS + Tween 20 (0.05 %) 
Roti-Stock 10 x PBST (Art. No.: 1059.1) 

 Rinsing buffer prior to elution: 0.1 % Tween 20 in water /Tween 20 
Art. No. 9127.1) 

 Elution buffer: Glycin 0.1 M, pH 2.8 (Glycin Art. No. HN07.1) 
Efficiency of elution varies with the pH and has to be established. 

 IgG-neutralisation buffer: 1 M Tris, pH 8-9 (Tris-HCl Art. No. 9090.1) 

 NaOH 1 M (1 litre) (Art. No.: K021.1) 

 Cell Lysis buffer: 50 mM Tris-HCl (pH 7.5), 200 mM NaCl, 5 mM 
EDTA, 0,1 % Triton X100 

 SDS gel loading buffer (reducing): Roti®-Load 1 (4 x conc.)  
(Art. No.: K929.1) 

 Round bottom 96-well plates  
Rotilabo®-Micro assay plates, Art. No.: 9291.1 
Deep well plates, Art. No.: EN06.1 
or reaction tubes 
Rotilabo® reaction tubes 500 µl, Art. No.: EA83.1 
Rotilabo® reaction tubes 1.5 ml, Art. No.: EA84.1 
or thin walled reaction tubes  
Mµlti®-Ultra tubes 0.2 ml, Art. No.: H560.1 
Mµlti®-Ultra tubes 0.65 ml, Art. No.: A774.1 

 

 

Roti®-MagBeads Protein A 
HP59.2 50 µl  

HP59.1 1 ml  

Roti®-MagBeads Protein G 
HP60.2 50 µl  

HP60.1 1 ml  


