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Application of Local Probe Techniques in Biological Research
-Potential of AFM in Developmental Biology—
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Schematics of AFM

m Deflection of
cantilever is measured
by baser beam bounce
system.

« Laser mterferometer Xy2 scanner -
« Piezo resistance —
» Quartz tuning fork
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Typical AFM Cantilever and Tip

100um
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Advantages of AFM over TEM or SEM

® Accurate Height measurement to within 1 A

m 3D representation of image

® No requirement for Au/Pd or C- sputter coating
® Does not require UHV conditions

m Docs not usc electron beam

m Ability to study in aqueous environments

m Manipulation of surfaces on sub-nanometer scale
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Nopcontact AFM: Red Blood Cell
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Biological Application

DNA imaging

Cell imaging

DNA-protein interaction

Protein-protein interaction

Single-molecule force spectroscopy

Biomolecule nanolithography
Dynamics of biological sample

Potential of SPM in Biomedical Research

1. New Application Development
2. New SPM Development
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Human Chromosome 2

Thathammer et al., 1997
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Growth Hormone Rgleasingv Cell
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Cell-to-cell interaction

Glycoprotein csA in aggregating Cells of Dictyostelium discoideum
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Nature Cell Biology, vol 2, June, 2000 : 313-317
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Biotinylute
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Protein folding/unfolding studieé by AFM

Stretching chains of identical Spectrin repeats
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Science, vol 288, April 7, 2000 : 143 -146

PRPBPIGETPOPV OB CERANIRRSEUISNRECOVDOPOD00QATD Advanced Local Probe Microscopes

_-ﬂ5_



Dev. Reprod. Vol 8, No 1. 2004(Suppl). pp 16

P OPIELPIFEPS
Time (sec)
*esccesvessccscsnssnsascasusrssrssrnrsnvevem  Adyanced Local Probe Microscopes

KAIST & PSIA

Measuring value and
direction of forces in 3-D

~Inm spatial resolution
1 us temporal resolution
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Spotlight on the cell membrane

Measuring membrane viscosity and interzction of
single membrane molecules or rafts using the PFM

by binding nane-particles
ead eonted with antibody ond BSA ;}‘
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Conclusions
m SPM is an powerful technique in biomedical research
1 SPM images provide information on the surface structure

of biomolecular systems which is complementary to
other established techniques such as light and electron
microscopy, nuclear magnetic resonance and x-ray
crystallography.

® The advantage of directly observing biomolecular
systems in their native environment opens the
exciting possibility to analyze their structural and
functional properties at the submolecular level.

OB AENNBROPOVSNNLANRBIOSAS002008800000CB0 AdvancedLocaiProbeMicroscopes

_ﬂ7_



