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Development of a novel cell sorting technology using nanoneedle array
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(3E3X) :In this study, we aimed to develop a new cell separation technology targeting intracellular
marker proteins which cannot be targets in conventional cell sorting technologies, e.g. FACS. We
have established a fabrication method of a nanoneedle array to separate single cells by inserting
nanoneedles of 200 nm in diameter. The nanoneedle array having 10,000 needles on 5 mm square
of silicon wafer was modified with antibodies, was approached to 10,000 cell array and was

inserted simultaneously to the cells. During the insertion, target cytoskeletal proteins were
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bound with the antibodies immobilized on the nanoneedles, subsequently in the retraction of the
nanoneedle array, cells containing target proteins could be lifted up mechanically by the binding
forces. Intermediate filament nestin positive cell line, P19, could be separated successfully.
This method would be applicable for separation of target cells from differentiated iPS cell

population.
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Marie Shimooku, Sathuluri Ramachandra Rao , Ryuzo Kawamura, Kazuhiko Ishihara, Kyoko Fukazawa,
Chikashi Nakamura

Development of a method to modify nanoneedle arrays with molecular probes for the analysis of living
cells

PRIME 2012, Honolulu, Hawaii, October 7-12, 2012

The Electrochemical Society

Chikashi Nakamura, Yaron R. Silberberg, Ryuzo Kawamura, Shingo Mieda, Yosuke Amemiya, Takanori
Kihara, Kyoko Fukazawa, Kazuhiko Ishihara, Noriyuki Nakamura, Jun Miyake

Mechanical force—based probing of cytoskeletal proteins in living cells using antibody—immobilized
PRIME 2012, Honolulu, Hawaii, October 7-12, 2012

The Electrochemical Society
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Yaron Silberberg, Shingo Mieda, Yosuke Amemiya, Kyoko Fukazawa, Kazuhiko Ishihara, Chikashi
Nakamura

A force—based approach for probing the intracellular cytoskeleton

3rd Kanazawa Bio—AFM Workshop, KKR Hotel Kanazawa, November 5-8, 2012

Kanazawa University

Yaron Rafael Silberberg, Ryuzo Kawamura, Kyoko Fukazawa, Kazuhiko Ishihara, Chikashi Nakamura
Mechanical force—based probing of cytoskeletal proteins in single living cells using
antibody—immobilized nanoneedle

International Joint Symposium on Single—Cell Analysis, Kyoto Research Park, Kyoto, November 27-28,
2012

The Society for Single—Cell Surveyor

Yaron R. Siberberg, =R EE. MEGMT. FRSAF. BR—E. F# =

A novel method for the label-free detection of cytoskeletal components in live cells using
antibody—immobilized nanoneedles
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Sathuluri Ramachandra Rao, /M 2, TEARE JIFE=Z. 4 =

High aspect ratio silicon nanoneedle array fabrication for single cell manipulations
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Ramachandra Rao Sathuluri, Takeshi Kobayashi, Marie Shimooku, Ryuzo Kawamura, Chikashi
Nakamura

Development of High—aspect-ratio Silicon Nanoneedle Array for Single—cell Manipulations

INDO-US International Workshop on Nanosensor Science & Technology, Berhampur, Odisha, India,
February 27-March 1, 2013

National Institute of Science & Technology
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Ryuzo Kawamura, Yaron R. Silberberg, Seung-Hwan Ryu, Kyoko Fukazawa, Kazuhiko Ishihara, Chikashi
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Analysis of forces required for cell detachment by using antibody—immobilized nanoneedle
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Mari Mishima, Ryuzo Kawamura, Tomoko Okada, Chikashi Nakamura

AFM Z FUN =58 | %I Bt | = L AR 3275 1 D Rl Evaluation of cell adhesion force by mechanical
detachment using AFM

¥ 51 MEREYYEZRER. BIRBERSE. TR 25510 A 28 H~30 B
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Minami Miyazaki, Ramachandra Rao Sathuluri, Marie Shimooku, Ryuzo Kawamura, Takeshi Kobayashi,
Futoshi Iwata, Chikashi Nakamura

Development of high—aspect-ratio silicon nanoneedle array for living cell manipulations

2013 MRS Fall Meeting & Exhibit, Boston, Massachusetts, USA, December 1-6, 2013

Materials Research Society

Ryuzo Kawamura, Mari Mishima, Kyoko Fukazawa, Kazuhiko Ishihara, Chikashi Nakamura
Cell-fishing with antibody—functionalized nanoneedles for specific cell separation

3rd NANO TODAY CONFERENCE, Biopolis, Singapore, December 8-11, 2013

Institute of Bioengineering and Nanotechnology and Nano Today

Ramachandra Rao Sathuluri, Marie Shimooku, Minami Miyazaki, Ryuzo Kawamura, Takeshi Kobayashi,
Futoshi Iwata, Chikashi Nakamura

Development of high—aspect-ratio silicon nanoneedle array for high—throughput single—cell
manipulations

3rd NANO TODAY CONFERENCE, Biopolis, Singapore, December 8-11, 2013

Institute of Bioengineering and Nanotechnology and Nano Today
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Yaron R. Silberberg, Shingo Mieda, Yosuke Amemiya, Toshiya Sato, Takanori Kihara, Noriyuki
Nakamura, Kyoko Fukazawa, Kazuhiko Ishihara, Jun Miyake and Chikashi Nakamura
Evaluation of the actin cytoskeleton state using antibody—functionalized nanoneedle and AFM
Biosensors & Bioelectronics, 40(1), 3—-9 (2013)
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