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Immobeads His-tag - Immobilization procedure

Immobilizing an enzyme normally requires optimization to achieve maximum activity recovery. Although the
standard procedure is very straightforward do not hesitate to contact ChiralVision if recoveries are unexpectedly
low.

Prewashing of beads: the IMMO-His kit is ready for use and does not require prewashing

The beads in the IMMO-His kit are set to pH 8.0 to ensure deprotonation of the chelating groups. If a different
pH is required (we advise not to go below pH 6.5) you can stir up the beads in an adequate volume and adjust
with concentrated sodium hydroxide or hydrochloric acid. Once the desired pH is obtained wash with 3 bed
volumes of demineralized water and remove the excess of water. Now the beads are ready for use

Immobilization

Use a proportion of up to 4 ml of enzyme solution (10 — 100 mg protein / ml) per 1 gram (dry weight) of
Immobead. The pH used should be close to the optimal pH for the enzyme. A value between pH 6.5 and pH 8 is
most optimal. For His-tag beads a higher pH is advised with a minimum of 6.5, preferably not below 7 to ensure
the chelation of nickel. The quantities can be either scaled down or up, as long as the ratio is maintained.
Working with disposable 1.5 ml vials 100 mg beads and 400 pl enzyme is a convenient quantity for screening
purposes. Mix beads and enzyme at 4°C thoroughly with a spoon. Let the beads stand for 1 or more hours at 4°C
in the fridge without stirring or shaking. On larger scale (100 g and above) stirring or shaking for a few hours
may be needed.

Optimize selective His-tag binding by adding Triton X-100
The enzymes will not only bind via His-tag to the carrier bound nickel. Other residues in the protein will interact
with the polymer surface. This is normal but care must be taken that the enzyme binds first via the His-tag after
which the enzyme can settle on the surface in the correct position and conformation. By adding a surfactant like
Triton X-100 the non-His-tag interaction can be diminished or even eliminated.
1) Incubate the enzyme in Triton X-100 concentrations ranging from 0.01 to 10% and incubate for 4 hours
and determine enzyme activity. Only those concentrations that do not show a loss of activity are useful
2) Incubate the enzyme in the selected Triton X-100 range with the His-tag carrier and determine after 1
hour whether the enzyme has bound to the carrier by measuring the supernatant activity.
3) Use the highest found Triton X-100 concentration that yielded full immobilization to immobilize the
enzyme. After full binding wash with purified water to remove the Triton-X. It is also possible to wash
first with the optimal Triton X-100 concentration to remove protein without His-tags.

Aqueous work-up and storage

After incubation check the supernatant to determine the degree of binding of the enzyme and wash the beads 5
times with 2 bed volumes of cold purified water. Filter of the liquid, the beads can stay sticky.

For prolonged storage it is recommended to store the beads as dried material by drying with a stream of dried
air. If stored wet use either 51% (wt/wt) propanediol or glycerol or saturated ammonium sulphate. Care must be
taken that the enzyme is not washed off by these additives (applies only to the non-covalently bound enzymes).
Samples in propanediol or glycerol can be stored at -20 °C, all other samples must be stored at 4 °C. For
filtration either a P1 glass filter or a 100 pm sieve can be used.

Work-up with organic solvents

After incubation wash the beads on a filter 5 times with 2 bed volumes of cold purified water. Filter of the liquid
and wash 5 times with 2 bed volume of cold acetone followed by washing with room temperature acetone. Dry
with a stream of dry nitrogen / air until all solvents has evaporated. Instead of acetone also 2-propanol can be
used.
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Example sheet for Immobilization at 1 g scale (dry weight)

Procedure

[] adjust the enzyme solution to pH 7.0

[] optional: add the optimal percentage of Triton X-100 incorporating dillution by water present in the beads
[] add 2 ml enzyme solution (10-200 mg protein) to 1 g (corresponding dry weight) of beads at 4 °C

(] mix for 2 minutes,

[ incubate for 1h at 4 C. Incubation can be extended if needed

[1 check supernatant for protein and activity

[ wash each sample with 5x10 ml cold purified water

[ store 4C

[1 OR dry on a glass filter with dry air

Product# Type % Water 9(] ivitgbgi;l;
1 IB-HIS-1 Very hydrophobic, polyacrylic, low IDA-nickel 75 4.0
2 IB-HIS-2 Hydrophilic, polyacrylic, IDA-nickel 75 4.0
3 IB-HIS-3 Very hydrophobic, polyacrylic, low IDA-nickel 75 4.0
4 IB-HIS-4 Hydrophobic, polyacrylic, IDA-nickel 70 3.3
5 IB-HIS-7 Very hydrophilic, polyacrylic, IDA-nickel 70 3.3
6 IB-HIS-8 Very hydrophilic, polyacrylic, IDA-nickel 70 3.3
7 IB-HIS-9 Very hydrophilic, polyacrylic, IDA-nickel 70 3.3
8 IB-HIS-11 Hydrophilic, anionic, polyacrylic, NTA-nickel 75 4.0
9 IB-HIS-14 Hydrophilic, anionic, polyacrylic, NTA-nickel 60 2.5
10 IB-HIS-15 Extremely hydrophilic, anionic, silica, NTA-nickel 60 25
11 IB-HIS-16 Extremely hydrophilic, anionic, cellulose, NTA-nickel 50 3.3
12 IB-HIS-17 Hydrophilic, anionic, polyacrylic, IDA and Nickel 60 25
13 IB-HIS-18 Hydrophobic, anionic, polyacrylic, NTA-nickel 70 3.3
14 IB-HIS-19 Very hydrophilic, anionic, polyacrylic, NTA-nickel 70 3.3
15 IB-HIS-20 Very hydrophilic, polyacrylic, NTA-nickel 70 3.3
16 IB-HIS-21 Extremely hydrophilic, silica, IDA-nickel 55 2.3
17 IB-HIS-22 Extremely hydrophilic, cellulose, IDA-nickel 50 2.0
18 IB-HIS-24 Very hydrophilic, polyacrylic, EDTA-nickel 70 3.3
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Instructions for use

Adding immobilized enzyme to reaction media

When putting the immobilized enzyme in an aqueous buffer it is best to use cold solutions (<10 °C) after which
it can be warmed up to the desired temperature. Use pH and buffer salts that are optimal for the non-
immobilized enzyme.

Cosolvent: mono-phasic: When using water miscible organic solvents in combination with water, premix the
two solvents prior to adding the immobilized enzyme. Make sure that the temperature has not increased because
of mixing heat. Chill the mixture in case the temperature has exceeded 10 °C before immobilized enzyme is
added.

Cosolvent: bi-phasic: With non water-miscible solvents first add the immobilized enzyme to the cold buffer
solution and then add the cosolvent.

Water free: Most organic solvents are compatible with the immobilized enzymes’ carrier material. To preserve
enzyme activity cold mixing is advised.

Addition of substrate: Treat substrates in the same manner as the organic solvents. When using a titrator do not
use titrants that exceed a concentration of 1 mol base per liter.

Stirring

After the immobilized enzyme has been added to the reaction mixture stirring is best performed with a top
stirrer to ensure minimal wearing and maximum filterability of the beads. For test reactions samples vials must
be shaken. Do not use magnetic stirrer bars as the beads will be grinded into smaller particles.

Filtration

Various ways of filtration can be used. For any of the immobilized enzymes’ particle sizes metal sieves and
polymer filter cloths with pore sizes of 50 to 100 pum work very well. It is not recommended to use filters with
pore sizes below 50 pm since the flow rate will be decreased. P1 glass filters (100 — 160 um) work very well in
combination with particle sizes from 150 um and up.

Storage

When the Immobilized enzyme has to be stored for recycling wash away any remaining organic solvent or
substrate with cold buffer. For prolonged storage after wetting the use of 51% propanediol or glycerol solutions
is recommended. Store at 4 °C. Do not freeze.

Safety

Avoid formation of dust. Avoid splashing and high pressure washing. Ensure good ventilation of the room,
when handling this preparation. Like any other type of protein dust, enzyme dust can cause allergy if not
managed correctly.

Sales and technical support:
ChiralVision

Hoog-Harnasch 44

2635 DL Den Hoorn

The Netherlands
info@chiralvision.com

Tel: +31 85 068 5558



