HRLgNES

&3] 2008 FAH EaCiE =EE, pp.666~667

X §o|Z YEHBL STUEH 42 0|8

Key Words :

o
HEO|E2| Z2|E4Y 2E

(Nanomechanical Observation of Enzymatic Cleavage of
Peptides using Resonant AFM Cantilever)

AR 2. HEf R LA

Jinsung Park, Kilho Eom, Jaemoon Yang, Tae Yun Kwon, Sungsoo Na

* o k%
szl qUs™

Atomic Force Microscope (213 & ©|7), Cantilever (71 € & ), Drug
Delivery System(%2 AE A]2¥), Peptide-Enzyme Interaction (3 E}0] =-

a4 A5 2R, Peptide Cleavage (WEFO|E £3)

# 2 Atomic Force Microscope(2A38 &
03)g o] 43 U vx 7|E9 58 F
Azt = A gy Ao}
DNA ¢ Z& nlole E&9 HAY & &3
(single molecule) 4%¥ Z& RAEo|t. o]
e 2 dF ZHEL AvEE 2 @
¢] upole Bzt ARFAYES Fat] v
ol A¥Xy AFE FHopdte ATF[11 @
Wz TRE F3 ExY 7o I FHA
T{2], DNA Z%39 FH([3-5] 2 9F &
ol i3k AAAF([6] Fol Aot [7]
o3 AAA AT FA tlEY] AFM
o] 7 # v (cantilever)E ©]&3& Hlo]e Al
Mz FAFIFE FA F o UthlL,
8] AEIAHY AS gd FHoF
(deflection)2 (9, 1015 A3l AFZEHE A

Zzpo =0
FEE AEL

T ngddsta 71ATSE
E-mail : nass@korea.ac.kr
TEL : (02)3290-3854
FAX : (02)6008-3855

+ nHUgn AR

o G E|=d T AKIST)
w0+ AM sty 3FAH T

gy W Q(array)[11, 12]& o] &% A
24 AEF a2la yx Aar)yg 334Y A
A AZ(13, 141 5 VLHAHE o] &3 A
TEo] 2 2% w1 Jr}. olYdd F3F
Aol A 22 22 AE([15]d Hig
ATFE A R HES HAAR FEY 7
54L& BoFQcl
E3] AFM AEaHe 33 FHFE o]&
A7 Ex 2 HEe AFS 98 AF
A FHE £ de FHo] Jdon wEH
9l Aoz <kAHQ AFAE Wi UeH
o249 o7 #HAdE HIFLE ¢ F A
2it}.[16]
E dFqME, AA FE dF Al&Hd
A doiues AANEARY 4% 2 2
(cleavage)et & A%¥E& AFM A9
3 AL F3lo BMEtn otz &
t}. E3] oB8AdAM AAH 4 ANEE o]
3n Y 4E ALY AAHdMY Heol=
(peptide) £ AL B A dF9
F 2 Agt o AX FHdE EA A
27 ®ol wASA HEd o EAHIL
(enzyme)ol]l 2J3iA] dojutes HElol= Fe
AL N9 FA Fo5 e o
Aoz BAFEAY. E AFdME ofF A
£ 37 &= N vlole ERE

e

- 666 -



£ YL, a2 st Jfetoj=vt £
de LAY T Fuge olFE #F
e WS 9@t

ZEHLE o dFe AA A 4A
AFE Uxrdid 2 A SHAAM ¥ 3o
ojafatel ‘otz =ltid AU HEH A
G AG Al2"9 AAE Fed =&5&
& Aol AtsdEh

Acknowledgement
This work was supported by the Korea Science and
Engineering Foundation (No.R11-2007-028-00000-
0) and also acknowledges the support by Basic
Research Program of the KOSEF under grant No.
R01-2007- 000-10497-0

Reference

1. Lee, G, et al., Nanospring behaviour of ankyrin
repeats. Nature, 2006. 440(7081): p. 246-249.

2. Marszalek, P.E., et al., Polysaccharide elasticity

governed by chair-boat transitions of the
glucopyranose ring. Nature, 1998, 396(6712): p.

661-664.

3. Mortfill, J., et al, B-S Transition in Short
Oligonucleotides. Biophys. J., 2007: .
biophys;j.107.106112.

4. Krautbauer, R.,, M. Rief, and H.E. Gaub,

Unzipping DNA Oligomers. Nano Lett., 2003.
3(4): p. 493-496.

5. Neuert, G, C.H. Albrecht, and H.E. Gaub,
Predicting the Rupture Probabilities of
Molecular Bonds in Series. Biophysical Joumnal,
2007. 93(4): p. 1215-1223.

6. Ke, C., et al, Direct Measurements of Base
Stacking Interactions in DNA by Single-
Molecule Atomic-Force Spectroscopy. Physical
Review Letters, 2007. 99(1): p. 018302-4.

7. Muller, D.J. and Y.F. Dufrene, Atomic force
microscopy as a multifunctional molecular
toolbox in nanobiotechnology. Nat Nano, 2008.
3(5): p. 261-269.

8. Grandbois, M., et al., How Strong Is a Covalent
Bond? Science, 1999. 283(5408): p. 1727-1730.
9. Stachowiak, J.C., et al,, Chemomechanics of

Surface Stresses Induced by DNA Hybridization.
Langmuir, 2006. 22(1): p. 263-268.

10. Wu, G, et al, Bioassay of prostate-specific
antigen (PSA) using microcantilevers. Naturs
Biotechnology, 2001. 19(9): p. 856-860.

11, Baller, MK, et al., A4 cantilever array-based
artificial nose. Ultramicroscopy, 2000. 82(1-4}:
p. 1-9.

12. Fritz, J., et al, Translating Biomolecular

13.

14.

15.

16.

- 667 -

Recognition into Nanomechanics. Science, 2000.
288(5464): p. 316-318.

Li, M., HX. Tang, and M.L. Roukes, Ultra-
sensitive NEMS-based cantilevers for sensing,
scanned probe and very high-frequency
applications. Nat Nano, 2007. 2(2): p. 114-120.

Masmanidis, S.C., et al, Multifunctional
Nanomechanical Systems via Tunably Coupled
Piezoelectric  Actuation.  Science, 2007.
317(5839): p. 780-783.

Tae Yun, K., et al., In situ real-time monitoring
of biomolecular interactions based on
resonating microcantilevers immersed in a
viscous fluid. Applied Physics Letters, 2007.
90(22): p. 223903.

Kilho, E., et al, Dynamical response of
nanomechanical resonators to biomolecular
interactions. Physical Review B (Condensed
Matter and Materials Physics), 2007. 76(11): p.
113408.



