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Introduction: Scanning Probe Microscopy

« High resolution - Vertical 0.1 A, Lateral 2~3 A
» Easy sample preparation

* Can be operated in air, liquid and vacuum

« combine with optical microscopy

* nanomanipulation with nanoindentation

* various application
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Schematic diagram of general SPM

Biophy. J, 1666, 2012
ACS Appl. Mater. Interfaces, 49176, 2024
The EMBO Journal e108375, 2021

Cell imaging Bacteria imaging Virus imaging Protein imaging J z U
JOHANNES KEPLER
UNIVERSITAT LINZ



Single Molecule Force Spectroscopy Approach

Tip modification via different residues

i) Amine functionalization of Si;N, tip with ethanolamine

i) Covalent binding of PEG linker to amine group on the AFM tip
iii)  Linking of ligand to the end of PEG

=> Ligand can freely move and reorient rapidly, resulting in unconstrained binding

antigen

Single molecule force spectroscopy J z U
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Molecular Sensing Platform: Technical Development

Schematic diagram of general SPM
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Distribution of Bond Strength and Location

HEALTH
50nm Austrian scientists find coronavirus’s Achilles’ heel
Two sugar-binding proteins prevent SARS-CoV-2 variants from penetrating cells.

12 August 2021
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Erstes Video zeigt Uberraschend dynamisches
Spike-Protein

+ Linzer Forscher filmten Andock-Strukiur von Sars-Cov:2.

 Magazin ~ Landesstudio Ganz Osterreicn

I A CoV: Linzer Forscher filmten Andock-Struktur

Eine Forschungsarbeit zu einer Idee eines Teams um den OberBsterreichischen Genetiker
Josef Penninger, bel der man dem SARS-CoV-2-Virus mittels Lektinen den Schilissel flr
menschiiche Zellen _verkieben” méchte, hat zu neuen Videoaufnahmen des Spike-
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Identification of lectin receptors for conserved
SARS-CoV-2 glycosylation sites
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Distribution of Bond Strength and Location
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Cell Reports
Medicine
A molecularly engineered, broad-spectrum anti-
coronavirus lectin inhibits SARS-CoV-2 and MERS-
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Bivalent Binding Mechanisms of Antibody
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Anti-HER2 VHH-FcK = Single-Molecule Force Spectroscopy

« Comparison of Therapeutics

w2 ACSPUNIC:.t ons

bed Mer Utod Voot e

« Advantages of Plant-Based Antibodies

« Expanded Therapeutic Efficacy

* Bivalent Binding Mechanism J z U
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Diagnostic Application in Molecular Sensing

Hybridization

NANO i
LL ILTERS & Cite This: Nano Lett. 2019, 19, 612-617 pubs.acs.org/Nanolett

Ultra-Sensitive and Label-Free Probing of Binding Affinity Using
Recognition Imaging

Yoo Jin Oh," Melanie quhler,:“\ Yoonhee Lee,”! Sourav Mishra," Joon Won Park,

and Peter Hinterdorfer™'

"Institute of Biophysics, Johannes Kepler University Linz, Gruberstrasse 40, A-4020 Linz, Austria
*Department of Chemistry, Pohang University of Science and Technology, 77 Cheongam-Ro, Nam-Gu, Pohang 37673, Republic of
Korea
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Molecular recognition
- Living cell / bacterial cell
- Protein / DNA

Imaging at nano-scale
- Living cell / bacterial cell

- Protein - Specific interaction
- DNA/RNA . _
- Single molecule detection
Force measurements Mechanical properties
- Single molecular force spectroscopy - Elasticity mapping
- Kinetic rates - Adhesion mapping
- Energy landscape - Single cell/bacteria level

- Cantilever madification (protein, DNA, antibody, cell) J: :U
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