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In this research, we developed novel molecular technology mainly aimed at
application to cells using DNA nanotechnology. To control the function of the cells, we construct a
series of molecular systems by functionalizing nanostructures and nanospaces by precisely designed
DNA. We created controllable dynamic nanostructures having opening and closing mechanism in response
to Ii?ht and specific molecules, and investigated the functions using high speed AFM. We created
assembly system of DNA nanostructures on lipid membrane. A DNA nanostructure having a needle-like
structure which can penetrate the lipid membrane was constructed, and target molecules were
incorporated into the liposome. In addition, a novel delivery system to cells was constructed using
controllable DNA nanostructures. Through these studies, we will develop novel molecular technologies
for control of cell functions using controllable DNA structures and assemblies.
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Biomacromolecules, 16, 1095-1101 (2015).

30. T. Shiomi, M. Tan, N. Takahashi, M. Endo, T.
Emura, K. Hidaka, H. Sugiyama, Y. Takahashi, Y.
Takakura, M. Nishikawa, Atomic Force Microscopy
Analysis of Orientation and Bending of
Oligodeoxynucleotides in Polypod-like Structured
DNA. Nano Res. 8,3764-3771 (2015).

31. S. Ohtsuki, N. Matsuzaki, K. Mohri, M. Endo, T.
Emura, K. Hidaka, H. Sugiyama,Y. Takahashi, Y.
Takakura, M. Nishikawa, Optimal Arrangement of
Four Short DNA Strands for Delivery of Nucleic
Acid Drugs to Immune Cells. Nucleic Acid
Theraputics, 25, 245-253 (2015).
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2. M. Endo "High-speed AFM imaging of synthetic
nanomachines and nanostructures" (invited) The
SPIRITS International Symposium 2018
Multidiciplinary Approach for Cell Control, Kyoto
University, February 27, 2018.

3. M. Endo "High-speed AFM imaging of synthetic
nanomachines and nanostructures" (invited),
Unconventional Computation and Natural
Computation 2017 (UCNC 2017), University of
Arkansas, Fayetteville, AR, USA, June 5, 2017.

4. M. Endo "Observation of single-molecule behavior
in the DNA nanospace" (invited), The 3rd SPIRIT
international symposium, Light Opening up Frontier
of DNA and Nanocrystal Superstructures, Kyoto,
February 2, 2017.

5. g BoE T/ ZERTO 1 0 OIRDEE)
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6. M. Endo "Chemically controllable nanosystems
constructed in the nanostructures" (fAFFi{H) B A
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7. M. Endo "AFM-based single-molecule imaging of
biomolecules and synthetic molecules in the DNA
origami nanostructures” (invited) Department of
Health Sciences and Technology, ETH Ziirich,
Switzerland, Sept. 13, 2016.

8. M.Endo "High-speed AFM imaging of biomolecules
and synthetic molecules in the DNA origami
nanostructures” (invited) Department of Chemistry
and Biochemistry, Kent State University, Kent, OH,
USA, July 7, 2016.

9. M. Endo “Photo-controlled mobile DNA
nanosystems constructed in the DNA nanostructures”
(invited) 13th Conference on the Foundations of
Nanoscience 2016, Snowbird, UT, April 11, 2016.

10. Masayuki Endo “AFM based imaging of
single-molecule motions using DNA origami
nanostructures” (invited) The 1st SPIRIT
international symposium, Frontier of DNA and
Nanocrystal Superstructure, Honolulu, Dec. 16, 2015

11. M. Endo “Single-molecule imaging of
photoresponsive molecular system constructed in the
DNA nanostructures” (invited) Wilhelm und Else
Heraeus-Seminar, DNA Nanotechnology Meets
Plasmonics, Physikzentrum, Bad Honnef, Germany,
Dec. 10, 2015

12. M. Endo “AFM based imaging of single-molecule
motions using DNA origami nanostructures” (invited)
The 2nd Kobe mini-symposium on functionalized
organic molecules, Kobe, Nov. 5, 2015
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filie, 2015429 A 15 H
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15. M. Endo “AFM based single-molecule imaging of
molecular motions in the DNA origami scaffold”
(invited) The Sth International Conference on
Nucleic Acid-Protein Chemical and Structural
Biology for Drug Discovery, Sichuan University,
Chengdu, China, May 4, 2015.
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1. M. Endo, H. Sugiyama, Direct observation of
dynamic movement of DNA molecules in DNA
origami imaged using high-speed AFM. Nanoscale
Imaging: Methods and Protocols, (Yuri L. Lyubchenko
Ed.), Methods in Mol. Biol. in press (2018).

2. HE BE IDNA INBAED T A — /L DORTE
E—ZT DT VA > LAER—1 L & E | Vol. 66,
no. 2, 88-91 (2018).
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BR fbEZ:RIA ppl40-148 (2017).

4. ik Brse  [IDNA A B I OIGH  HEEH» D

ERE~] BIAUES:. No. 544, 40-45 (2016).

5. M. Endo, Single-Molecule Visualization of
Biomolecules in the designed DNA Origami
Nanostructures Using High-Speed Atomic Force
Microscopy. RNA Technologies (V. A. Erdmann, S.
Jurga, J. Barciszewski Eds.) Modified Nucleic Acids
in Biology and Medicine, Springer, Volume 7, pp
403-427 (2016).

6. T. Shibata, Y. Suzuki, H. Sugiyama, M. Endo, H.
Saito, Folding RNA-protein complex into designed
nanostructures. RNA Scaffolds: Methods and
Protocols, (Luc Ponchon Ed.), Methods in Molecular
Biology, vol. 1316, 169-179 (2015).

7. A. Rajendran, Y. Li, M. Endo, H. Sugiyama, Direct
Observation of G-Quadruplexes and their Folding
Intermediates. Biological relevance and therapeutic
applications of DNA- and RNA-quadruplexes: double
helix versus quadruple helix, David Monchaud Ed.,
Future Science, pp 38-54 (2015).

(zoft)
ANVARON V%
http://kuchem.kyoto-u.ac.jp/chembio/top_page j.
html

6. AR

() #WFefREE

g Hr=z (ENDO, Masayuki)
TR - BRI - KR EHEHE?
W& %5 - 70335389




