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Toshio ANDO is a Full Professor in Physics and Biophysics, and the Director of Bio-AFM
Frontier Research Center at the Kanazawa University. Toshio was born in Tokyo and
received his B.E. in applied physics and his D.S. in physics from Waseda University. After
receiving the doctorate, he worked at UC San Francisco as a postdoctoral fellow and then
an Assistant Research Biophysicist from 1980 to 1986, where he worked on the
development of fluorescence techniques as well as the elucidation of muscle contraction
mechanism. After that, he returned to Japan to establish a Biophysics Laboratory at the
Department of Physics, Kanazawa University. Toshio is a biophysicist specializing in the
development and use of measurement techniques for understanding the functional
mechanism of proteins. In the last two decades he has been developing high-speed
atomic force microscopy (HS-AFM) techniques to directly visualize protein molecules in
action at high spatiotemporal resolution. This microscopy is now highly advanced for
practical applications and being disseminated in the world. The exquisite dynamic
images filmed in his recent studies have been continuously demonstrating that this new
microscopy is a powerful tool capable of revealing the dynamic processes and structure
dynamics of biological molecules in stunning detail, which are currently not possible
with other techniques. For example, he successfully visualized myosin V walking on an
actin filament and thereby obtained a new insight into the energy usage and
chemo-mechanical coupling in this molecular motor. As such, Toshio ANDO opened a
new avenue to studying in detail how proteins function, making a great contribution to
the field of scanning probe microscopy and biomedical sciences. For these achievements,
he has been awarded 15 prizes.
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(2009).

T. Ando, T. Uchihashi, N. Kodera, D. Yamamoto, M. Taniguchi, A. Miyagi, H. Yamashita,
"High-speed atomic force microscopy for nano-visualization of biomolecular processes”, pp.
277-296 in "Single Molecule Dynamics in Life Science", T. Yanagida and Yoshiharu Ishii, Eds.,
Wiley-VCH (2008).

. T. Ando, “High-speed SPM”, pp. 109-116 in Roadmap of Scanning Probe Microscopy”, Seizo

Morita, Ed., Springer-Verlag (2006).

Invited Talks (International & Oversea Meetings)

1.

10.

11.

T. Ando, Plenary talk "High-speed atomic force microscopy for nano-visualization of dynamic
processes"”, Satellite Symposium of NC-AFM 2014 on Nano Mechanics for Green Innovation
and Life Sciences (Tsukuba International Congress Center, August 4, 2014).

T. Ando, "Filming biomolecules in action by high-speed AFM", Gordon Research Conference
2014 - Single molecule approaches to biology - (Renaissance Tuscany Il Ciocco Resort Lucca
(Barga), Italy, July 13-18, 2014).

T. Ando, "High-speed atomic force microscopy”, NanoKorea 2014 (Coex, Seoul, Korea, July
2-4).

T. Ando, "High-speed AFM - Its current state and prospects”, ISPM 2014 (Sogang University,
Seoul, Korea, June 30-July 3).

T. Ando, Plenary talk "Mechanism of energy conversion in walking myosin V revealed by
high-speed AFM imaging", "From solid state to Biophysics" VII International Conference
(Cavtat, Croatia, June 8-13, 2014).

T. Ando, "Filming dynamic molecular and cellular processes by high-speed atomic force
microscopy”, UCSF/Mission Bay Seminar (San Francisco, USA, April 24, 2014).

T. Ando, "High-speed atomic force microscopy for observing nano-scale dynamic events in
liquids", 2014 MRS Spring Meeting: Advances in scanning probe microscopy for material
properties (San Francisco, USA, April 21-25, 2014).

T. Ando, "The development of high-speed AFM: A curious journey of a scientist", Campus
seminar at the Max Planck Institute for Biophysical Chemistry in Gottingen” (Gottingen,
Germany, March 19, 2014).

T. Ando, "Filming biomolecular and cellular processes by high-speed AFM", Euro AFM Forum
2014 (Gottingen, Germany, March 17-19, 2014).

T. Ando, "High-speed atomic force microscopy that captures dynamic molecular and cellular
processes on video", Kitasato Joint Meeting 2014 "Molecular Control of Cellular Function:
Seeing, Thinking, and Believing" (Kitasato University School of Pharmacy, Tokyo, Feb. 21,
2014).

T. Ando, "High-speed AFM for filming biomolecular and cellular processes"”, 2014 RNBI
Winter School (Hula Valley, Israel, Feb. 9-14, 2014).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28

T. Ando, "High-speed AFM: Technical progress and application to myosin V", XVI. Linz
Winter Workshop (Linz, Austria, Jan. 30-Feb.3, 2014).

T. Ando, T. Uchihashi, and N. Kodera, Plenary Lecture "High-speed atomic force microscopy
filming dynamic biomolecular processes”, ACSIN12 & ICSPM21 (Tsukuba International
Congress Center, Tsukuba, Japan, Nov. 5-8, 2013).

T. Ando, "High-speed atomic force microscopy that captures dynamic molecular and cellular
processes on video", Univ. of Basel, Center for Molecular Life Sciences Seminar (Basel,
Switzerland, Oct. 15, 2013).

T. Ando, "Video imaging of molecular and cellular processes by high-speed atomic force
microscopy”, Karolinska Institute CMB/LICR Seminar (JSPS-KVA Program) (Stockholm,
Sweden, Oct. 10, 2013).

T. Ando, "The development of high-speed atomic force microscopy”, KTH Royal Institute of
Technology Applied Physics Seminar (JSPS-KVA Program) (Stockholm, Sweden, Oct. 10,
2013).

T. Ando, "High-speed atomic force microscopy”, Symposium on "Nanoscale 3D tomography,
time-resolved imaging and dynamic characterization of nanostructured materials and
devices" at 2013 JSAP-MRS Joint Symposia (Doshisha Univ. Shintanabe campus, Sept. 16-20,
2013).

T. Ando, "High-speed AFM for filming dynamic biological processes"”, Archie Howie
Symposium at EMAG-2013 (Univ. of York, UK, Sept. 4-6, 2013).

T. Ando, “Video imaging of dynamic molecule and cellular processes by high-speed AFM”,
Zhejiang University School of Medicine Seminar (Hangzhou, China, Aug. 24, 2013).

T. Ando, "Video imaging of dynamic molecular and cellular processes by high-speed atomic
force microscopy”, Cold Spring Harbor Asia Conference on "New Advances in Optical
Imaging of Live Cells and Organisms" (Suzhou, China, Aug. 20-23, 2013).

T. Ando, Keynote speech "Applications of high-speed atomic force microscopy"”, XX
International Summer School "Nicolas Cabrera”, Biomolecules and Single Molecule
Techniques (Residencia "La Cristalera”, Miraflores de la Sierra, Madrid, Spain, July 21-26,
2013).

T. Ando, Keynote speech "Development of high-speed atomic force microscopy”, XX
International Summer School "Nicolas Cabrera”, Biomolecules and Single Molecule
Techniques (Residencia "La Cristalera”, Miraflores de la Sierra, Madrid, Spain, July 21-26,
2013).

T. Ando, "High-speed atomic force microscopy for biology", ISPM 2013 (Dijon, France, July
1-4,2013).

T. Ando, Plenary talk "Filming dynamic processes by high-speed AFM", UK-SPM 2013 (Leeds,
UK, June 26-27,2013).

T. Ando, “Progress of high-speed AFM technology”, 5th AFM BioMed Conference (Shanghai,
China, May 7-11, 2013).

T. Ando, "Protein molecules in action filmed by high-speed atomic force microscopy", 38th
Lorne Conference on Protein Structure and Function (Lorne, Victoria, Australia, Feb. 10-14,
2013).

T. Ando, "Filming dynamic processes of proteins by high-speed AFM", 57th Annual Meeting
of Biophysical Society: Workshop-4 Time-resolved AFM of Biological Systems (Philadelphia,
USA, Feb. 2-6, 2013).

T. Ando, Keynote lecture "High-speed atomic force microscopy filming protein molecules in



29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

action", 1st Bioscience and Biotechnology International Symposium on "Biomolecular
Assemblies from Nano to Micro"(Szukake Hall, Suzukakedai campus, Tokyo Institute of
Technology, Jan. 30, 2013).

T. Ando "Dissecting dynamic IDP structure by high-speed AFM imaging", 2nd International
Symposium on Intrinsically Disordered Proteins (RIKEN Yokohama Institure, Jan. 23-24,
2013).

T. Ando "High-speed atomic force microscopy capable of filmiing dynamic processes in
biomolecule self-assembly”, 2012 MRS Fall Meeting Symposium "Fundamentals of
self-assembly of biomolecular and biomimetic systems (Boston, Nov. 26-30, 2012).

M. Shibata, T. Uchihashi, ]J. Nishiyama, T. Ando, and R. Yasuda, "Development of high-speed
atomic force microscopy for imaging of cultured hippocampal neurons”, 3rd Kanazawa
Bio-AFM Workshop (Kanazawa, Nov.5-8, 2012).

T. Ando, "High-speed atomic force microscopy: Nanoscale visualization of dynamic
biomolecular processes”, Keynote speech for NanoDay@Penn (Univ. of Pennsylvania,
Philaderphia, USA, Oct. 24, 2012).

T. Ando & N. Kodera, "High-speed AFM and mechanochemical coupling in walking myosin V",
UK-Japan symposium for mechanochemical cell biology (Scarman House, Univ. of Warwick,
Aug. 23-34, 2012).

T. Ando, "High-speed atomic force microscopy for recording dynamics of biomolecules”,
International Conference of Nanoscience + Technology (Sorbonne, Paris, France, July 23-27,
2012).

T. Ando, Keynote Lecture "High-speed atomic force microscopy for filming biological
dynamics"”, Seeing at the nanoscale conference 2012 (University of Bristol, UK, July 9-11,
2012).

T. Ando, T. Uchihashi, and N. Kodera, "High-speed atomic force microscopy for biology",
International Scanning Probe Microscopy Conference (Toronto, Canada, June 15-18, 2012).
T. Ando, "High-speed atomic force microscopy coming of age", NUANCE-BRUKER
International Symposium on Scanning Probe Microscopy for Energy Application and
Quantitative Nano-Biomechanics (Northwestern University, Evanston, USA, Apr. 5, 2012).
T. Ando, "Nanoscale video imaging of proteins in action by high-speed AFM", ABRF 2012
(Orland, Florida, USA, March 17-20, 2012).

T. Ando, "Current state of high-speed AFM: its advantages & limitations", 6th international
conference on Structural Analysis of Supramolecular Assemblies by Hybrid Methods (Lake
Tahoe, CA, USA, March 14-18, 2012).

T. Ando, N. Kodera, T. Uchihashi, "High-speed Atomic Force Microscopy coming of age", 19th
International Colloquium of Scanning Probe Microscopy (Lake Toya, Hokkaido, Japan, Dec.
19-21,2011).

T. Ando, "High-speed atomic force microscopy for filming biomolecular processes”, AVS 58th
Annual International Symposium, Applied Surface Science Div., Advances in Scanning Probe
Microscopy (Nashville, TN, USA, Oct. 30 - Nov. 4, 2011).

T. Ando, "High-speed bio-AFM coming of age", 4th AFM BioMed Conference (Institut Curie,
Paris, 23-27 Aug., 2011).

T. Ando, "Direct observation of molecular machines by high-speed atomic force microscopy”,
25th Anniversary Symposium of Protein Society, Molecular machines (Boston, MA, USA,
23-27 July 2011).
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45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

. T. Ando, "Motor proteins in action filmed by high-speed AFM", Gordon Research Conference
on Muscle and Molecular Motors (New London, NH, USA, 10-15 July 2011).

T. Ando, "Direct and dynamic visualization of protein molecules in action by high-speed
AFM", European Science Foundation Research Conference on Biological Surfaces And
Interfaces (Sant Feliu de Guixols, Spain, 26 June - 1 July 2011).

T. Ando, "Dynamic imaging of protein molecules in action by high-speed atomic force
microscopy”, 5th IUMAS & ALC'11 Conference (Olympic Parktel, Seoul, Korea, May 23-27,
2011).

T. Ando, Direct visualization of walking myosin V molecules by high-speed atomic force
microscopy”, Motility Subgroup Symposium at Biophysical Society 55th Annual Meeting
(Baltimore, Maryland, March 5, 2011).

T. Ando, T. Uchihashi, and N. Kodeara, "Dynamic processes of proteins filmed by high-speed
AFM", XIII Linz Winter Workshop (Linz, Austria, Feb. 4-7,2011)

T. Ando, Plenary talk "Video imaging of biomolecular processes by high-speed AFM", IEEE
MEMS2011 Conference: The 24th International Conference on Micro Electro Mechanical
Systems (Cancun, Mexico, Jan. 23-27, 2011).

T. Ando, "High-speed atomic force microscopy and nano-visualization of dynamic processes
and structural changes of proteins”, 3rd International Symposium on Atomically Controlled
Fabrication Technology (Osaka Univ. Nakanoshima Center, Nov. 25-26, 2010).

Toshio Ando, "Direct imaging of dynamic biomolecular processes by high-speed AFM",
International Symposium on Protein structure and dynamics; from molecules to assembly
(Nagoya Univ., Nov. 23-24, 2010).

T. Ando, "Dynamic imaging of biomolecular processes by high-speed AFM", Recent Advances
and Future Prospects for Visualizing Macromolecular Complexes and Cellular Structures
(NIH, Bethesda, USA, Oct. 12-13, 2010).

T. Ando, "High-speed AFM imaging of intrinsically disordered proteins"”, IRB Barcelona
BioMed Conference” on “Intrinsically Disordered Proteins in Biomedicine" (Barcelona, Spain,
Oct. 4-6, 2010).

Toshio Ando, "Visualization of intrinsically disordered regions of proteins by high-speed
atomic force microscopy", Gordon Research Conference "Intrinsically Disordered Proteins"
(Davidson College, Charlotte, North Carolina, USA, July 11-15, 2010).

T. Ando, "Dynamic visualization of protein molecules in action by high-speed AFM", Seminar
at the London Center for Nanotechnology (LCN, University College London, July 2, 2010).

T. Ando, Plenary Lecture "Dynamic visualization of protein molecules in action by
high-speed AFM", UK-SPM 2010 (ExCel, London, June 30-July 1, 2010).

T. Ando, "High-speed AFM and visualization of biomolecular processes”, From Solid-state
Physics to Biophysics V (Cavtat, Croatia, June 12-19, 2010).

Toshio Ando, "Walking mechanism of myosin V revealed by high-speed AFM imaging", XII
Linz Winter Workshop (Linz, Austria, Feb. 5-8, 2010).

Toshio Ando, "Instrumentation of high-speed AFM and dynamic imaging of motor protein
myosin V", University of Nebraska Medical Center Seminar (Omaha, USA, Jan. 8, 2010).

T. Ando, Keynote Speech "High-speed AFM for dynamic visualization of biomolecular
processes”, Workshop on dynamics and control of micro and nanoscale systems (IBM
Research Institute, Zurich, Riischlikon, Switzerland, Dec. 10-11, 2009).
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65.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

T. Ando, "High-speed AFM for dynamic visualization of biomolecular processes"”, The
American Society for Cell Biology 49th Annual Meeting Symposium "Breaking Diffraction
Barrier" (San Diego, Dec. 9, 2009).

T. Ando, "High-speed AFM instrumentation and study on the walking mechanism of myosin
V", Three Seminars in France (Univ. of Montpelier, Sep. 21; Univ. of Bourgogne, Sep. 25;
Institute Curie, Sep. 28, 2009).

T. Ando, "High-speed atomic force microscopy for visualizing dynamic biomolecular
processes”, Symposium in the International Congress of Physiological Sciences, "Challenges
in the Integration of Multiscale Biomechanical Systems" (Kyoto, Japan, July 30, 2009).

T. Ando, "High-speed atomic force microscopy and direct visualization of biomolecular
processes”, 5th International Symposium on Scanning Probe Spectroscopy and Related
Methods (Poznan (Wasowo), Poland, July 19-22, 2009).

T. Ando, "Direct visualization of biomolecular processes by high-speed atomic force
microscopy"”, 4th Asian and Pacific Rim Symposium on Biophotonics (Jeju, South Korea, May
27-29,2009).

T. Ando, Keynote Speech "High-speed atomic force microscopy and direct visualization of
biomolecular processes”, 24th New Zealand Conference on Microscopy (Rotorua, New
Zealand, Feb. 10-13, 2009).

T. Ando, "Dynamics in bacteriorhodopsiin captured by high-speed AFM", XIth Linz Winter
Workshop (Linz, Austria, Feb. 6-9, 2009).

T. Ando, "Visualization of biomolecular processes by high-speed atomic force microscopy”,
2nd International Seminor on Nanosciences and Nanotechnologies (Havana, Cuba, Nov.
13-17,2008).

T. Ando, T. Uchihashi, D. Yamamoto, and N. Kodera, “High-speed AFM and nano-visualization
of dynamic biomolecular processes”, 4th Vacuum and Surface Sciences Conference of Asia
and Australia (VASSCAA-4) (Matsue, Japan, Oct. 29-31, 2008).

T. Ando, “Nano-visualization of dynamic biomolecular processes by high-speed atomic force
microscopy”, Gordon Research Conference on Single Molecule Approaches to Biology
(Colby-Sawyer College, New Hampshire, Aug. 17-22, 2008).

T. Ando, Keynote speech “Dynamic biomolecular processes revealed by high-speed AFM”,
Seeing at the Nanoscale VI (Berlin, July 9-11, 2008).

T. Ando, T. Uchihashi, N. Kodera, H. Yamashita, and N. Takahashi, “Control techniques in
high-speed atomic force microscopy”, American Control Conference (Seattle, June 11-13,
2008).

T. Ando, Plenary talk "High-speed AFM and video shooting of dynamic biomolecular
processes”, Focus on Microscopy 2008 (Osaka-Awajishima, Apr. 13-16, 2008).

T. Ando, “High-speed AFM for studying dynamic biomolecular processes”, American Physics
March Meeting: Symposium on High Bandwidth Dynamic Atomic Force Microscopy (New
Orleans, March 10-14, 2008).

T. Ando, “Visualization of dynamic biomolecular processes by high-speed AFM”, Xth Linz
Winter Workshop (Linz, Austria, Feb. 15-18, 2008).

T. Ando, “High-speed atomic force microscopy for visualizing biomolecular processes”, 9th
International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures
(Tokyo, Japan, Nov. 11-15, 2007).

T. Ando, “Dynamic Biomolecular processes dissected by high-speed AFM”, Atomic Level
Characterization ‘07 International Conference (Kanazawa, Japan, October 28-Nov. 2, 2007).
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85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

. T. Ando, “High-speed AFM for visualizing biomolecular processes”, 6th International
Workshop on Scanning Probe Microscopy in Life Sciences (Berlin, Germany, Oct. 9, 2007).

T. Ando, “Development of high-speed atomic force microscope for studying biological
macromolecule”, 13th International Conference on Surface Science (ICSS-13), International
Conference on Nanoscience and Technology 2007 (ICN+T 2007) (Stockholm, Sweden, July
2-6,2007).

T. Ando, “High-speed atomic force microscopy for visualizing dynamic biomolecular
processes”, International Scanning Probe Microscopy Conference (Jeju, Korea, June 11-14,
2007).

T. Ando, “Dynamic behaviors of proteins at work captured by high-speed atomic force
microscopy”, AFM BioMed Conference 2007 (Barcelona, Spain, Apr. 19-21, 2007).

T. Ando, “Protein dynamics captured by high-speed AFM”, IXth Linz Winter Workshop (Linz,
Austria, Feb. 3-5,2007).

T. Ando, “Instrumentation of high-speed AFM and observation of protein dynamics”, 1st
Kanazawa Workshop on Atomic Force Microscopy (Kanazawa, Jan. 16-18, 2007).

T. Ando, “Rapid scan atomic force microscopy”, 9th International Conference on Non-contact
Atomic Force Microscopy (Kobe, July 16-20, 2006).

T. Ando, “High-speed AFM and its potential to explore nano-biology”, Symposium “Single
Molecule Biology” at the 20th [UBMB International Congress of Biochemistry and Molecular
Biology (Kyoto, June 19, 2006).

T. Ando, “High-speed AFM”, SPM 2006 Conference (Scanning Probe Microscopy, Sensors &
Nanostructures) (Montpellier-La Grande Motte, France, June 3-6, 2006).

T. Ando, “Rapid scan atomic force microscopy”, Okinawa Institute Science & Technology
International Workshop on “Single Molecule Analysis” (Bankoku Shinryokan, Okinawa, Japan,
Apr. 16-22,2006).

T. Ando, “High-speed AFM for studying the dynamic behavior of protein at work”,
International Symposium of Surface Science and Nanotechnology 4 (the Omiya Sonic Center,
Omiya, Japan, Nov. 14-17, 2005).

T. Ando, “High-speed AFM and its potential to explore nano-biology”, International
Conference “Seeing at the Nanoscale II1” (UC Santa Barbara, Aug. 13-16, 2005).

T. Ando, Plenary talk “High-speed AFM for studying the dynamic behavior of protein
molecules at work”, STM ’05 (13th International Conference on Scanning Tunneling
Microscopy/Spectroscopy and Related Techniques (Sapporo, Japan, July, 2005).

T. Ando,“Dynamic behavior of myosin V and reconstructed HMM studied by single molecule
assay and high-speed AFM”, Symposium “Muscle Contraction and Cell Movement”
(University of Colima, Colima, Manzanillo, Mexico, Jan. 20-26, 2005).

T. Ando, "High-speed atomic force microscopy”, Oxford-Kobe Seminar: UK-Japan
Collaborations in Bionanotechnology (Kobe Institute, Kobe, July 1-3, 2004).

T. Ando, "High-speed atomic force microscopy for viewing protein molecules at work", MIT
Seminar (Mechanical/Biological Engineering) (Boston, Feb. 20, 2004).

T. Ando, Nanometer-scale dynamic behavior of motor proteins revealed by high-speed AFM",
19th International Symposium in Conjunction with Award of the International Prize for
Biology (Nara, Japan, Dece. 3-4, 2003).

T. Ando, "Motor proteins at work imaged by high-speed atomic force microscopy”, World
Congress on Medical Physics and Biomedical Engineering (Sydney, Aug. 28, 2003).



96. T. Ando, "A high-speed atomic force microscope for studying biological macromolecules in
action”, Vth Annual Linz Winter Workshop on Single Molecule Techniques in Biophysics and
Drug Discovery (Linz, Feb. 21, 2003).

97. T. Ando, Plenary talk "High-speed atomic force microscope for studying biological
macromolecules in action", European Medical & Biological Engineering Conference (Vienna,
Dec., 2002).

98. T. Ando and N. Kodera, “A high-speed atomic force microscope for studying biological
macromolecules in action”, Fujiwara Seminar (Hakone, Oct. 26-30, 2002).

99. T. Ando, "A high-speed atomic force microscope for studying biological macromolecules in
action", Kazusa DNA Institute International Symposium (Chiba, Japan, Feb. 18-19, 2002).
100. T. Ando, "A High-speed atomic force microscope for studying biological
macromolecules in action”, International Workshop on Genetic Materials as a Target of

Nanotechnology (Osaka, Dec. 21, 2001).

101. T. Ando, "A high-speed atomic force microscope for studying biological macromolecules
in action", The 9th International Colloquium on Scanning Probe Microscopy (Atagawa, Japan,
Dec. 6-8,2001).



