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Probe functionalization: Use of functionalized tip to probe the biomolecule-inorganic
surface interface

» Classical methods used to study the biomolecule-inorganic
surface interface
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» Classical methods used to study the biomolecule-inorganic
surface interface

* PM-IRRAS
q L&&FJ —— - XPS Change of conformation following the drying step
W « Air AFM imaging

SCIENCES

™ l;l ~
L b” Q ﬁﬁf‘vBE%?#E Joanne LE-CHESNAIS Toulouse, 29 novembre 2023




Probe functionalization: Use of functionalized tip to probe the biomolecule-inorganic ﬁ L.
surface interface GT Fonctionnalisation

» Classical methods used to study the biomolecule-inorganic
surface interface

* PM-IRRAS
q @ —— « XPS Change of conformation following the drying step
W « Air AFM imaging
\ Omnipresence of adventitious organic contaminants

E — Liquid AFM imaging
» limit the selectivity of the characterization of

adsorbed molecules of interest
+ QCM-D

Molecule-molecule interaction VS molecule-surface interaction
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surface interface

» Electrospray — lon beam deposition (ES-IBD)
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Molecular soft-landing of biomolecules on
solid surfaces

> Preservation of molecular structures

> Drastic reduction of adventitious
organic contaminants
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 Force spectroscopy : tip functionalization
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 Force spectroscopy : tip functionalization
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 Force spectroscopy : tip functionalization

Gruber method

1/ Tip cleaning 2/ Amine-functionalization
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3/ Linker-functionalization

GT Fonctionnalisation

4/ Linking of the biomolecule 5/ Biomolecule-functionalized tip
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« Type of interactions 1/ Surface charge measurements
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« Type of interactions 1/ Surface charge measurements
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. Type of interactions 1/ Surface charge measurements
.. ) .. .
« Extraction of the charge of the
surface at the studied pH
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« Mapping of positively-charged
sites and negatively-charged sites

2/ Hydrophobicity measurements

Inorganic surface
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» Single molecule...

/ Unfunctionalized-PEG linker

Adsorption sites
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* Single molecule... not single molecule ?

/ Unfunctionalized-PEG linker

Multiple adsorption sites
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 From single molecule to multivalency

Si;N, colloidal probe

This data could allow us to extract the A, G, using

Jarzynksi’s model as :
PEG linker

e~BbG/KT = (oWn/KT)

Biomolecule n

of the interaction in a multivalent system, while
- avoiding molecule-molecule interactions.
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Surface charge/Hydrophobicity
measurements

Single molecule force
spectroscopy

2

Multivalency
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GT Fonctionnalisation
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