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Introduction

An efficient method for the conjugation of antibodies, proteins, peptides or other
biomolecules to particle surfaces is based on the reaction of maleimide functionalized
particles with thiolated biomolecules under mild conditions [1]-[5]. This method leads to an
optimal orientation of the immobilized biomolecules and preserves their biological
functionality to a high degree [6]. The maleimide groups on the particle surface can be
introduced via a rigid spacer or via flexible PEG chains of different lengths (see Technote
202):
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Protocol

The protocol is given for the coating of a fixed amount of 25 mg of particles with a special
protein or antibody. It can be varied in the scale according to your individual requirements.

Material:

- suspension of maleimide functionalized particles containing 25 mg of particles (For
maleimide functionalization of aminated particles see Technote 202.),

- PBS-EDTA buffer (0.01 M PBS buffer, pH =7.4,1 mM EDTA),

- 0.5 mg protein or antibody,

- 14 mM 2-iminothiolan solution,

- 20 mM D-cysteine hydrochloride solution in 0.01 M PBS bulffer,

- 0.01 M PBS buffer (pH=7.4),

- PD Miditrap® G-25 column (GE Healthcare).
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Procedure:

1. Thiolation of the antibody or protein (see Pierce/Thermo Fisher Scientific Technote 26101)

suspend 0.5 mg protein or antibody to a final volume of 984 ul PBS-EDTA buffer,
add 16 pl of freshly prepared 2-iminothiolane solution in water,

shake the protein solution for one hour at room temperature,

equilibrate a PD Miditrap® G-25 column with PBS-EDTA buffer,

add the protein/ antibody solution (1 ml) to the column,

let the sample enter the packed bed completely,

discard the flow-through,

place a reaction tube under the column,

elute with 1.5 ml PBS-EDTA buffer and collect the eluate.

2. Protein conjugation to the particles

mix the maleimide functionalized particles (25 mg), that are suspended in PBS-EDTA
buffer, with the thiolated protein or antibody,

incubate the suspension with continuous mixing for 3 hours at room temperature,

add 200 pl of 20 mM cysteine solution in 0.01 M PBS buffer,

incubate the suspension with continuous mixing for one hour at room temperature,
wash the particles three times by centrigugation (Technote 100), magnetic separation
(Technote 101), size exclusion chromatography (Technote 102) or dialysis (Technote
103) with 0.01 M PBS buffer (pH=7.4),

resuspend the particles in 1 ml PBS-buffer (pH = 7.4),

stabilize the suspension by addition of 20 pl 1% sodium azide solution if necessary.

Note:

This protocol is intended to provide general guidelines for the binding of biomolecules or
related compounds. Further optimization may be required in order to achieve optimal
functionality and stability from case to case.

References

1. Zhang J., Dewilde A. H., Chinn P., Foreman A. R., Barry S., Kanne D., Braunhut S. J., Herceptin-
directed nanoparticles activated by an alternating magnetic field selectively kill HER-2 positive
human breast cancer cells in vitro via hyperthermia. Int. J. Hyperthermia 2011, 27:682-697.

2. Yamauchi F., Ogawa S., Kanazaki K., Inoue S., Fukui T., Minami M., Kishi M., Contrast agent for
photoacoustic imaging and photoacoustic imaging method using the same. US 2011/0117023 Al.

3. Kanazaki K., Honma T., Yamauchi F., Ogawa S., Inoue S., Composite particle, contrast agent for
photoacoustic imaging and method for producting the composite particle. US 2011/ 0294987.

4. Natarajan A., Xiong C.-Y., Grittner C., DeNardo G. L., DeNardo S. J., Development of multivalent
radioimmunonanopatrticles for cancer imaging and therapy. Cancer Biother. Radiopharm. 2008,
23:82-91.

5. Natarajan A., Xiong C.-Y., Griittner C., DeNardo G. L., DeNardo S. J., Development of 111-In-
DOTA-di-scFv-NP (Bioprobes) for cancer therapy. J. Nucl. Med. 2008, 48 (Suppl. 2):71 P.

6. Grittner C., Muller K., Teller J., Westphal F., Foreman A. R., Ivkov R., Synthesis and antibody

conjugation of magnetic nanoparticles with improved specific power absorption rates for
alternating magnetic field cancer therapy. J. Magn. Magn. Mat. 2007, 311:181-186.

Technote 201.2 Page 2 of 2



