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Why?

ATTACHING MAGNETIC NANOPARTICLES TO THE CELL MEMBRANE FUNCTIONALIZATION

RESULTS
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Once incubated with the protein, the supernatants obtained after

centrifugation were analysed in a dot blot. The reduction of E-cad

concentration in the supernatant suggest its proper attachment to the

MNPs. The presence of imidazole, a competitor in the chelation,

avoids the attachment, confirming the mechanism of union.
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The interaction of magnetic nanoparticles (MNPs) with living cells and

organisms is a subject of great current interest. MNPs influence the cells

behaviour in terms of cellular uptake and signalling processes. In the

same way, the biological environments can alter the physicochemical

properties of the MNPs.

The study of the interaction between MNPs and the cellular membrane is

particularly interesting, as it can result in a useful tool to study biophysical

properties of the cell membrane, trigger cellular responses or allow

reversible pore formation to improve transfection thanks to magnetic

hyperthermia (MH) and the possibility of localized heating.
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How?

Targeting receptors or membrane lipids results in MNPs internalization.

As the objective requires a long lasting attachment to the membrane to

apply MH, adhesion proteins are better candidates.

Cadherins are a superfamily of adhesion proteins. Among them, E-

cadherin (E-cad) is the best known; it interacts with its homologues

mainly through the two outer domains (EC1-2).1 E-cad EC1-2 were

functionalized on the MNPs surface for them to attach to the cell

membrane.
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The orientation is crucial for the biological activity. A strategy involving chelation of a His-tag of the protein was designed.3
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3. MNPs@PMAO-TAMRA@PEG5000+NTA

Electrophoretic mobility is reduced after each

functionalization step of the MNPs due to the loss of

free carboxyl groups in the polymer. This indicates the

successful coupling of PEG and NTA via amide bond

formation.
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E-CADHERIN MUTANT

Trp-2 is crucial for the correct interaction of the

homodimer. It inserts in a hydrophobic pocket

in the outer domain of its partner. Mutation of

Trp-2 affects the interaction of the E-cad.4

What is more, our preliminary unpublished

data suggests that microbeads functionalized

with W2A mutant E-cad prevent internalization

by cells. PEG750+NTA PEG5000+NTA
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MNPs functionalized with E-cad (either WT

or W2A) were incubated with MDCK cells

(E-cad +). Two different PEG lengths were

tested (to study passivation) and the

influence of the mutation in the interaction.

PEG 5000 Da: ↓ interaction with cells

- Less unspecific interaction

- Steric hindrance ?
E-cad W2A: more presence on cell membrane

- Less internalization

- More unspecific interaction ?

3 h incubation (37 ºC), washed and fixed

Preliminary…

Magnetic nanoparticles: from organic to aqueous media
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