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H. Kashida, T. Osawa, K. Morimoto, Y. Kamiya, H. Asanuma. Molecular design of Cy3
derivative for highly sensitive in-stem molecular beacon and its application to the wash-free
FISH. Bioorg. Med. Chem. 23, 1758-1762 (2015)

H. Kashida, N. Higashiyama, T. Kato, H. Asanuma. Evaluation of intrinsic spectroscopic
properties of chromophore assemblies by shielding with cyclohexyl base pairs within a DNA
duplex. Bioorg. Med. Chem. 21, 6191-6197 (2013)

T. Kato, H. Kashida, H. Kishida, H. Yada, H. Okamoto, H. Asanuma. Development of a Robust
Model System of FRET using Base Surrogates Tethering Fluorophores for Strict Control of
Their Position and Orientation within DNA Duplex. J. Am. Chem. Soc. 135, 741-750 (2013)

H. Asanuma, M. Akahane, N. Kondo, T. Osawa, T. Kato, H. Kashida. Quencher-free linear
probe with multiple fluorophores on an acyclic scaffold. Chem. Sci. 3, 3165-3169 (2012)

(LRI TECREE T/ TO—JICLSMBABRRICD ) 7ILE A LT (RRE
PHERE])
[(RHMAFE] THEEEE T/ Fr U TORIE] (RRE : hEHXRE)

1.

E. Nakata, Y. Nazumi, Y. Yukimachi, Y. Uto, H. Hori, T. Morii. Self-Assembled Fluorescent
Nanoprobe for the Detection of Fluoride Ions in Aqueous Solutions. Bull. Chem. Soc. Jpn. 88,
327-329 (2015)

T. Ohtsuki, S. Miki, S. Kobayashi, T. Haraguchi, E. Nakata, K. Hirakawa, K. Sumita, K.
Watanabe, S. Okazaki. The molecular mechanism of photochemical internalization of cell
penetrating peptide cargophotosensitizer conjugates. Scientific Reports 5, 18577 (2015)

E. Nakata, Y. Yukimachi, Y. Nazumi, M. Uwate, H. Maseda, Y. Uto, T. Hashimoto, Y. Okamoto,
H. Hori, T. Morii. A novel strategy to design latent ratiometric fluorescent pH probes based on
self-assembled SNARF derivatives. RSC Adv. 4, 348 (2014)

TA. Ngo, E. Nakata, M. Saimura, T. Kodaki, T. Morii. A protein adaptor to locate a functional
protein dimer on molecular switchboard. Methods 67, 142 (2014)

C. Annoni, E. Nakata, T. Tamura FF. Liew, S. Nakano, ML. Gelmi, T.Morii. Construction of
Ratiometric Fluorescent Sensors by Ribonucleopeptides. Org. Biomol. Chem. 10, 8767-8769
(2012)

(AIEINE] THRBRIZEEZIV FY—LBEEOSFEE] (RERE - KHBER)
(BRENE] THBRAEH S FERAL-PCl OHFEZE] (RKRE - KHBER)
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1. T. Ohtsuki, S. Miki, S. Kobayashi, T. Haraguchi, E. Nakata, K. Hirakawa, K. Sumita, K.
Watanabe, S. Okazaki. The molecular mechanism of photochemical internalization of cell
penetrating peptide-cargo-photosensitizer conjugates. Scientific Reports 5, 18577 (2015)

2. A. Akahoshi, Y. Doi, M. Sisido, K. Watanabe, T. Ohtsuki. Photo-dependent protein biosynthesis
using a caged aminoacyl-tRNA. Bioorganic & Medicinal Chemistry Letters 24, 5369-5372
(2014)

3. Y. Matsushita-Ishiodori, M. Morinaga, K. Watanabe, T. Ohtsuki. Near-infrared light-directed
RNAI using a photosensitive carrier molecule. Bioconjug. Chem. 24, 1669-1673 (2013)

(MTEANEITTY RY—LRHEF 12—V JICE 50/ LAKRBNBERLER T/ AT

TILDOHEE] (KEREF : RAHR)

(RHAE]THEIABREOREEZLERET ST/ W TLLOBELBERAZEE~ND

BER (RKRE . FEHEL)

1. S. Yamamoto, E. Yuba, A. Harada, K. Kono. Effective condensation of multivalent anions into
polyion complex micelles prepared from TiO2 nanoparticles and polyallylamine bearing
poly(ethylene glycol) grafts. Langmuir 31, 8583-8588 (2015)

2. R. Aono, K. Nomura, E. Yuba, A. Harada, K. Kono. Gene expression of ternary complexes
through the compaction of nanofiber-polyplexes by mixing with Lipofectamine. Biomaterials
Science 3, 764-770 (2015)

3. A. Harada, R. Matsuki, S. Ichimura, E. Yuba, K. Kono. Intracellular Environment-Responsive
Stabilization of Polymer Vesicles Formed from Head-Tail type Polycations Composed of
Polyamidoamine Dendron and Poly(L-lysine). Molecules 18, 12168-12179 (2013)

4. A. Harada, M. Ono, E. Yuba, K. Kono. Titanium dioxide nanoparticles-entrapped polyion
complex micelles generating singlet oxygen in the cells by ultrasound irradiation for

sonodynamic therapy. Biomaterials Science 1, 65-73 (2013)

(RTALNZ] TMROWBERIRETICE T OIMERY AHELOHEIBMAE & EHEYEE
~DEMFI (RERFH . NEEXED
(RANE] TEGRETIC K 2B ERKEFMEOMIRAEETEMBARER & EHMIERMED D
S~DRHM] (KEREH : NERKXH)
1. M. Hasan, A. Nishimoto, T. Ohgita, S. Hama, H. Kashida, H. Asanuma, K. Kogure. Faint
electric treatment-induced rapid and efficient delivery of extraneous hydrophilic molecules into
the cytoplasm. J. Control Release 228, 20-25 (2016)
2. S.Hama, Y. Kimura, A. Mikami, K. Shiota, M. Toyoda, A. Tamura, Y. Nagasaki, K. Kanamura,
K. Kajimoto, K. Kogure. Electric stimulus opens intercellular spaces in skin. J. Biol. Chem. 289,
2450-2456 (2014)

(AIEADE] THEIERMEFRALEZEILR—X TN, RDH%KET] (RERE - EHRE)

(REAAE] THEREEMERALLNAMFEESRAT L] (RERE  BBRE)

1. R. Moriyama, Y. Iwasaki, D. Miyoshi. Stabilization of DNA Structures with Poly(ethylene
sodium phosphate). J. Phys. Chem. B 119, 11969-11977 (2015)

2. S. Sugimoto, R. Moriyama, T. Mori, Y. Iwasaki. Surface engineering of macrophages with
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nucleic acid aptamers for the capture of circulating tumor cells. Chem. Commun. 51,
17428-17430 (2015)

3. A. Sangsuwan, H. Kawasaki, Y. Iwasaki. Thiolated-2-methacryloyloxyethyl phosphorylcholine
protectedsilver nanoparticles as novel photo-induced cell-killing agents. Colloids Surf. B 140,
128-134 (2016)

4. Y. Iwasaki, T. Kimura, M. Orisaka, H. Kawasaki, T. Goda, S. Yusa. Label-free detection of
C-reactive protein using highly dispersible gold nanoparticles synthesized by reducible
biomimetic block copolymers. Chem. Commun. 50, 5656-5658 (2014)

5. H. Kawasaki, S. Kumar, G. Li, C. Zeng, DR. Kauffman, J. Yoshimoto, Y. Iwasaki, R. Jin.
Generation of Singlet Oxygen by Photoexcited Au25(SR)18 Clusters. Chem. Mater. 26, 2777—
2788 (2014)

6. Y. Iwasaki, A. Matsunaga, S. Fujii. Preparation of Biointeractive Glycoprotein-Conjugated
Hydrogels through Metabolic Oligosacchalide Engineering. Bioconjugate Chem. 25, 1626—1631
(2014)

7. Y. Iwasaki, M. Sakiyama, S. Fujii, S. Yusa. Surface modification of mammalian cells with
stimuli-responsive polymers, Chem. Commun. 49, 7824 (2013)

8. T. Goda, M. Tabata, M. Sanjoh, M. Uchimura, Y. Iwasaki, Y. Miyahara. Thiolated
2-methacryloyloxyethyl phosphorylcholine for an antifouling biosensor platform. Chem.
Commun. 49, 8683 (2013)

9. A. Tamura, M. Tokunaga, Y. Iwasaki, N. Yui. Spontaneous assembly into pseudopolyrotaxane
between cyclodextrins and biodegradable polyphosphoester ionomers. Macromol. Chem. Phys.
215, 648—653 (2014)

(AIEAE] THERNS FREQILFEMROBEL TN ZRAVNV-TOATEEIO—TJ DR
| (KRE  =ZFKEH)
(REAZ]THRENELET IREERTAFEAISAFILEDZAV-HBEETILERR

DEE] (KREF . =1FKH)

1. R. Maeda, H. Yaku, T. Nakabayashi, T. Murashima, N. Sugimoto, D. Miyoshi. DNA
G-quadruplex detection system employing a protein fibril ligand. Telomere and Telomerase 2,
€691 (2015).

2. H. Yaku, T. Murashima, D. Miyoshi, N. Sugimoto. A mRNA-Responsive G-Quadruplex-Based
Drug Release System, Sensors 15(4), 9388-9403 (2015).

3. R. Moriyama, Y. Iwasaki, D. Miyoshi. Stabilization of DNA Structures With Poly(ethylene
sodium phosphate). J. Phys. Chem. B 119, 11969-11977 (2015)

4. D. Miyoshi, Y. Ueda, N. Shimada, S. Nakano, N. Sugimoto, A. Maruyama. Drastic stabilization
of parallel DNA hybridizations by a polylysine comb-type copolymer with hydrophilic graft
chain. ChemMedChem 9, 2156-2163 (2014)

5. Y. Ueda, T. Konno, K. Ishihara, N. Sugimoto, D. Miyoshi. DNA structures under molecular
crowding conditions with a phosphorylcholine derivative (MPC). Transactions Mater. Res. Soc.
40(2), 99-102 (2015)

6. H. Yaku, T. Murashima, H. Tateishi-Karimata S. Nakano, D. Miyoshi and N. Sugimoto. Study
on Effects of Molecular Crowding on G-quadruplex-ligand Binding and Ligand-mediated
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10.

11.

Telomerase Inhibition. Methods 64, 19-27 (2013)

V. Gabelica, R. Maeda, T. Fujimoto, H. Yaku, T. Murashima, N. Sugimoto, D. Miyoshi.
Multiple and cooperative binding of fluorescence light-up probe Thioflavin T with human
telomere DNA G-quadruplex. Biochemistry 52, 5620-5628 (2013)

H. Yaku, T. Murashima, D. Miyoshi, N. Sugimoto. A Highly Sensitive Telomerase Activity
Assay that Eliminates False-Negative Results Caused by PCR Inhibitors. Molecules 18,
11751-11767 (2013)

H. Yaku, T. Murashima, D. Miyoshi, N. Sugimoto. In Vitro Assays Predicting of Telomerase
Inhibitory Effect of G-Quadruplex Ligands in Cell Nuclei. J. Phys. Chem. B 118(10), 2605-14
(2014)

T. Fujimoto, S. Nakano, N. Sugimoto, D. Miyoshi. Thermodynamics - Hydration Relationships
within Loops that Affect G-Quadruplexes under Molecular Crowding Conditions. J. Phys. Chem.
B 117,963-972 (2013)

H. Yu, X. Gu, S. Nakano, D. Miyoshi, N. Sugimoto. The beads-on-a-string structure of long
telomeric DNAs under molecular crowding conditions. J. Am. Chem. Soc. 134, 20060-20069
(2012)

(RTEANE] TRHMIERST /A APV TRIRCKDMEBRED D FHRIBMFREA] (RRE -
EFFAAD

1.

H. Ueno, KH. Bui, T. Ishikawa, Y. Imai, T. Yamaguchi, T. Ishikawa. Structure of Dimeric
Axonemal Dynein in Cilia Suggests an Alternative Mechanism of Force Generation.
Cytoskeleton 71, 412-422 (2014)

H. Ueno, T. IshikawaKH. Bui, K. Gonda, T. Ishikawa, T. Yamaguchi. Mouse respiratory cilia
with the asymmetric axonemal structure on sparsely distributed ciliary cells can generate overall
directional flow. Nanomedicine 8, 1081-1087 (2012)

(R RK] TMREARTOSFRICEHMREEEDOEEZRALGNIT D] (KKRE : ME
E=)

(RANFE] TR —VOBEICSVTERBRIEELBENRTELER D7 FRICDE
B (RKF . NEES)

1.

Y. Konishi. Cellular mechanisms for the axonal pattern formation: Initiation and branch
morphogenesis. Forma 29, 51-54 (2014)

K. Kubota, T. Seno, Y. Konishi. A low-density culture method of cerebellar granule neurons
with paracrine support applicable for the study of neuronal morphogenesis. Brain Res. 1539,
15-23 (2013)

(FIEAB] THREARTF R/ 274N\ —ORBEBITHRT 55 v ) 7HEERER & BHKMa%
RROEMRE (KREREH  HPER)

1.

T. Waku, Y. Kitagawa, K. Kawabata, S. Nishigaki, S. Kunugi, N. Tanaka. Self-assembled
B-sheet Peptide Nanofibers for Efficient Antigen Delivery. Chem. Lett. 42, 1441-1443 (2013)

[RTEANE)I S S HAILTNANAREZFHALI-s i RNAIZESTEREINDIDFRICDHKIFH
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(REBANFE] 1T/ BETNA RZAVERARECERRHBOMBUENT RRE . &
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1.

Y. Saito, Y. Hashimoto, M. Arai, N. Tarashima, T. Miyazawa, K. Miki, M. Takahashi, K.
Furukawa, N. Yamazaki, T. Ishida, N. Minakawa. Chemistry, properties, and in vitro and in vivo
applications of 2’-O-methoxyethyl-4’-thioRNA, a novel hybrid type of chemically modified
RNA. ChemBioChem 15, 2535-2540 (2014)

H. Hatakeyama, M. Murata, Y. Sato, M. Takahashi, N. Minakawa, A. Matsuda, H. Harashima.
The systematic administration of an anti-miRNA oligonucleotide encapsulated pH-sensitive
liposome results in reduced level of hepatic microRNA-122 in mice. J. Control. Release 173,
43-50 (2014)

M. Takahashi, N. Yamada, H. Hatakeyama, M. Murata, Y. Seto, N. Minakawa, H. Harashima, A.
Matsuda, In vitro optimization of 2’-OMe-4’-thioribonucleoside-modified anti-microRNA
oligonucleotides and its targeting delivery to mouse liver using a liposomal nanoparticle. Nucleic
Acids Res. 41, 10659-10667 (2013)

(REAZ]T 1 HENREOREEZRET 57T/ FrrIILERAVHREICEHLLIERTFD
TFEHR (RRZE - &F B)

145
1.

Y. Xu, N. Matsumoto, Q. Wu, Y. Shimatani, H. Kawata. Site-Specific Nanopatterning of
Functional Metallic and Molecular Arbitrary Features in Nanofluidic Channels. Lab on a Chip
15, 1989-1993 (2015)

Y. Xu, M. Shinomiya, A. Harada. Soft Matter-Regulated Active Nanovalves Locally
Self-Assembled in Femtoliter Nanofluidic Channels. Advanced Materials (2016)

Y. Xu, K. Mawatari, T. Konno, T. Kitamori, K. Ishihara. Spontaneous Packaging and
Hypothermic Storage of Mammalian Cells with a Cell-Membrane-Mimetic Polymer Hydrogel in
a Microchip. ACS Applied Materials & Interfaces 7,23089-23097 (2015)

Y. Xu, Q. Wu, Y. Shimatani, K. Yamaguchi. Regeneration of Glass Nanofluidic Chips through a
Multiple-Step Sequential Thermochemical Decomposition Process at High Temperatures. Lab on
a Chip 15, 3856-3861 (2015)

Y. Xu, N. Matsumoto. Flexible and In-Situ Fabrication of Nanochannels with High Aspect
Ratios and Nanopillar Arrays in Fused Silica Substrates Utilizing Focused Ion Beam. RSC
Advances 5, 50638-50643 (2015)

Y. Dong, Y. Xu, Z. Liu, Y. Fu, T. Ohashi, K. Mawatari, T. Kitamori. Determination of cattle
foot-and-mouth disease virus by micro-ELISA method. Analytical Sciences 30, 359-363 (2014)
Y. Dong, Y. Xu, W. Yong, X. Chu, D. Wang. Aptamer and its potential applications for food
safety. Critical Reviews in Food Science and Nutrition 54, 1548-1561 (2014)

M. Shinomiya, A. Harada, Y. Xu. Design, synthesis and characterization of a thiolated
temperature-responsive polymer for smart nanofluidic control. Proceedings of Micro Total
Analysis Systems 1841-1843 (2014)

(RALHE] TG FEBRZAVREGFEMBEERN “F/5vEYT” OREILEH
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1. Y. Okamura, Y. Nagase. Fabrication of Bio-friendly Polymer Nanosheets for Biomedical
Applications. Trans. Mat. Res. Soc. Japan 39, 379-384 (2014)

(BREAFE] TEBRMICHE SN FRENTA—F2EZBEALEYS ) 7RERMKETIL
DEFE] (KERE : SHEBEM)
1.  S.Nix, Y. Imai, T. Ishikawa. Lateral migration of spherical capsules in parabolic flow, Journal
of Biomechanics 49(11), 2249-54 (2016)
2. N. Takeishi, Y. Imai, T. Yamaguchi, T. Ishikawa. Flow of a circulating tumor cell and red blood
cells in microvessels, Physical Review E 92, 063011 (2015)

(RENE] THMAMERAOEODII VY —LEERTT/ THAAADRIR] (RRE -

THER)

1. S. Rahong, T. Yasui, N. Kaji, Y. Baba. Recent developments in nanowires for bio-applications
from molecular to cellular levels. Lab Chip 16, 1126-1138 (2016)

2. D. Takeshita, T. Yasui, H. Yong, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, T. Kawai, Y.
Baba. PDMS-anchored nanowires for high throughput micro-rna extraction from extracellular
vesicles in body fluid, Micro Total Analysis Systems 20151, 1516-1518 (2015)

3. K. Tabuchi, T. Yasui, H. Yong, T. Yanagida, N. Kaji, M. Kanai, K. Nagashima, T. Kawai, Y.
Baba. Nanowire devices for extracellular vesicles analysis towards elucidation of intercellular
communication. Micro Total Analysis Systems 2015 1, 1510-1512 (2015)

4. T. Yasui, S. Ito, N. Kaji, M. Tokeshi, Y. Baba. Micropillars Fabricated on Poly(methyl
methacrylate) Substrates for Separation of Microscale Objects. Anal. Sci. 31, 1197-1200 (2015)

5. T. Yasui, S. Ito, T. Yanagida, Y. He, S. Rahong, M. Kanai, K. Nagashima, H. Yukawa, N. Kaji,
T. Kawai, Y. Baba. Exosomal micro-RNA analysis in urine or serum using nanowire structures.
Micro Total Analysis Systems 2014 1, 680-682 (2014)

6. Y. Konakade, T. Yasui, T. Yanagida, N. Kaji, Y. He, M. Kanai, K. Nagashima, H. Yukawa, T.
Kawai and Y. Baba. Micro Total Analysis Systems 2014, 1,2017-2019 (2014)
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1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

H. Higuchi. Noninvasive in-vivo imaging of neutrophil and tumor cells in mouse auricles.
PacifiChem Hawai USA, December 2016. (Invited)

H. Higuchi. Toward Medical Biophysics, 3rd international nanomedicine symposium. Tokyo,
November 2015. (Invited)

H. Higuchi. Motility of motor proteins, myosin, kinesin and dynein. Cooperation in Physics
Workshop: LMU-UT, Tokyo, February, 2016. (Invited)

WAFHS, T—F—2 N7 HEBOREHIEME, 5 2 HE T/ 1 F OBy, H, 2016
F£3 0 (HfEE)

H. Higuchi, K. Kikushima, and S. Kita. Noninvasive in vivo imaging of neutrophil and tumor in
mouse auricles. 8th Internal Symposium on Nanomedicine, Matsushima, December 2014.
(Invited)

H. Higuchi. Single molecule biophysics towards “in vivo“.Cooperation in Physics Workshop:
Todai-LMU. Germany, October 2014. (Invited)

H. Higuchi, K. Kikushima, and S. Kita. Noninvasive in vivo imaging of neutrophil and tumor in
mouse auricles. A3 Foresight Symposium on Nanomedicine, Sendai, September 2014. (Invited)
MDA, BEE LS | pTE—s—4 2 "0 B, SRS B i <
i, 201447 (FAFFREE)

FAFHE, MIANOG 2 AT Iy 7 A, 3T a—R R TT N, LYo R,
R, 2014 4 4 A

F LA, 1 FERMEE T AT X IO AN =X 5, BALES
FRAWHRER L RO L [NMF T b= ZORE ], B, 2014 5 11 A (A
LA

2 A, 1 orFaHE 2 T Rh S 7 il IE 0O AR 7 2 4R <, 26 87 [l H AR AEAb 7
KRBV RT Y A TRIERBGHFEORIT ), B, 2014 45 10 A (FEFF#TE)

M. Kaya. Intermolecular cooperativity of skeletal myosins in myofilaments. Gordon Research
Conference (Muscle & Molecular Motors), VT USA, July, 2014 (Invited)

FRUZAERE, FOF5S, oFarbtsts TRIREZNBOG D5 R4, IR, 2014 49 A
H. Higuchi, K. Kikushima and S. Kita. Noninvasive in vivo imaging of neutrophil and tumor in
mouse auricles, Molecules view The International Symposium on Multi-Scale Muscle
Mechanics, Kitakyusyu, November 2013 (Invited)

K. Kikushima, S. Kita and H. Higuchi. A non-invasive technique for the in vivo tracking of
high-speed vesicle transport in mouse neutrophils. Jpn Biophysics, Kyoto, October 2013
(Invited)

H. Higuchi, K. Kikushima, S. Kita. Noninvasive in vivo imaging of neutrophil and tumor in
mouse auricles. Dynein 2013 International Workshop, Kobe, November 2013 (Invited)

M. Kaya. and H. Higuchi. Molecular properties and dynamics of single skeletal myosins
designed for force generations in ensemble of myosin molecules, October 2013

H. Higuchi. Single molecule biophysics toward in vivo. The 4th Taiwan-Japan Symposium on

Nanomedicine, Taipei, January 2013 (Invited)
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22.

23.

24.

25.

26.

217.

28.

29.

H. Higuchi. Single molecule biophysics toward in vivo. 2nd Tokyo U-Korea U Joint Symposium,
Korea, March 2013 (Invited)

H. Higuchi and M. Kaya. Single molecule biophysics in a in vivo and in vitro. Japan-Taiwan
joint symposium, Kyoto, February 2012 (Invited)

K. Kikushima. A non-invasive method for the in vivo tracking of high-speed vesicle transport in
mouse neutrophils. 6th International Symposium of Nanomedicine, Tottori, November 2012
(Invited)

H. Higuchi and M. Kaya. Single molecule biophysics in an in vitro and in vivo. 3rd
Japan-Taiwan joint symposium, 2012 (Invited)

M. Kaya. Effect of non-linear elasticity of skeletal myosins on force generation in muscle.
Subgroup meeting of Motility in Biophysical society Annual meeting, 2012 (Invited)

M. Kaya. Application of optical tweezers to understand molecular mechanism of muscle
contractions. International Symposium on Nanomedicine, Nagoya Japan, 2012 (Invited)

o JuHEl, TBERE L~V 2 55k LI i O 00 TR O R ) ERAM T O=, AEE,
2012 4 (FAfFaliE)

M. Kaya. Mechanism of muscular activities revealed by single molecule measurements. RIKEN
Seminar in Institute of Physical and Chemical Research, Wako, December 2012 (Invited)
MOFS, BHEHIAT O 157D R X TEIZFHROIERIREA 71 =K L,
B2l A=Y 7V = vay 7, BUK, 20114 ()

M. Kaya. Non-linear elasticity and step size of single skeletal myosin molecules interacting with
actin filaments. Gordon Research Conference on muscle contraction and motor proteins, 2011
(Invited)

M. Kaya. Effect of non-linear elasticity of skeletal myosins on force generation in muscle.

Subgroup meeting of Motility in Biophysical society Annual meeting, 2012 (Invited)

(AO1]) THEFARN T/ HFEtRZRA LR EBHFREORENT] (KKRE  EEKLES)

1.

N. Fukuda. Real-time imaging of single sarcomeres in the mouse heart in vivo. International
Symposium on Nanomedicine Molecular Science, Nagoya, January 2014 (Invited)

WHALS, SHES A A= 72 AW DIEAE) A = X L0, F o 1A
A=V 7T EFHEE, R, 2014 5 4 A (FFaRTE)

RILEERES, #raibsd, GHERW, AHBR, @S, 8AH, AERE—, RITHS
VA ER O TR OB E RS Z 95, 591 R A AL PER RS, BILE, 2014
F£3H

EmHEAS, SRESFA A= 7 & O T AERN O LDIHE A 71 = X O, 5 21
[5] JSPPPEC X —7 « > 7, W, 2013451 (Hif5i#kiH)

fEmHEAE, SHEES A A= IR D LHINMEETF R, SRESFAA -V T
THh < B, B, 2013 4F 6 H (FAFFaETH)

N. Fukuda, Real-time imaging of single sarcomeres in the mouse heart in vivo, International
Symposium on Nanomedicine Molecular Science, Tokyo, October 2013 (Invited)

F. Kobirumaki. Real-time high-resolution cardiac imaging in vivo, 51th Biophysical Society of
Japan, Kyoto, October 2013 (Invited)

WHALS, EERNDTF ) A A= 71T XD 0N OfRAT, 55 35 BIA AR NA 4~
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11.

12.

13.

14.

TV TS, HIL, 20134 11 A (B AEE)

N. Fukuda. Real-time imaging of single sarcomeres in the mouse heart in vivo. International
Symposium on Nanomedicine Molecular Science, Nagoya, Juanuary 2014 (Invited)

KILERES, JRATE OV 235 % O CRIBL O IR R M 2 A3 %, 5 91 Bl A R4 H %
&, VLR, 2014 4F 3 A (FBFF#TH)

JEJNREERYD, RIECKRS, KEFALER, /NEEEA, TERE, BIEE, mEis, o
BLOIRIC I 2 DI Ca> DY TV Z A AA A=V 7, & 90 [a B AREHER
&, W, 201343 H

fEEALT, O O ICET o RE DA OWT—F ) L~ 7 uDf@E—, L
=, WAL20129 7 A (FFFa#ER)

WHEAE, BRES 1A A=V 0 7 & AWTARNOLTHIUNE A B = X 5O/, #R
FE A A= v 7 TH R R~ A - Rk T o s Ry R REARAT & £ D=
FHUSH ORI ~, Al (RFF#ET)

N. Fukuda Nano-imaging of sarcomeres in the heart in vivo—Basis for Cardiac Nanophysiology

and Nanomedicine—, The Society of Nanomedicine of Japan, Taipei, Juanuary 2013 (Invited)

(AO1] THIRARNIS BB R BN FICL 51\ A D FRIRIGHEN ] (RERE : AHEE)

1.
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11.

12.

GEPENE, MIRBAITE Y 7 FoSA F =T U TV 0 # RSB E THERE T S 1 %,
55 458 [ AL R PR PRSI 7ERE I T —, flf, 201549 A

T. Konno. Cytocompatible and reversible phopspholipid polymer hydrogels for advanced cell
engineering. 2nd International Conference on Bioinspired and Zwitterionic Materials, Seattle
USA, August 2015.

B EE, A ¥ —ny 7 &0+ Lo m P BInrEREIREIGR, 5 65 [al[EH &5 1t
Jie, WL, 201543 H.

HFES, DISERA 2 —n 7 R < —I2 K5 MR EHERE DU, HraififEm
WHIET ) AT 4 o FRFE RIS R T A, HUL, 201547 A

T. Konno. Cytocompatible Phopspholipid Polymer Hydrogels for Cell Immobilization Matrix.
9th International Symposium on Nanomedicine, Mie Japan, December 2015.

A. Tamura. Polyrotaxane-based intracellular delivery of cyclodextrins for the therapy of
intractable diseases. 8th Asian Cyclodextrin Conference, Kumamoto Japan, May 2015.

N. Yui. Hydrated molecular mobility of supramolecular surfaces directs stem cell fate. Sth Asian
Biomaterials Congress, Taipei, 2015

N. Yui. A. Tamura. Therapeutic approach to lysosomal storage disorders based on acid-labile
polyrotaxanes. 3rd International Symposium on Nanomedicine Molecular Science, Tokyo,
November 2015.

GBS, M T - BAEEROID DAL FA ¥ —7 = — ARG, 513 B HAHAE
EREFEReR, B, 2014 453 1.

T. Konno. Cytocompatible soft-biomaterials for cell engineering. 8th International Symposium
on Nanomedicine, Matsuyama, December 2014.

HIHE, RNYU v &30 0BBEH TG Lo o, Hi-2iawiEs B
LT, BIsEY 7« Fa—TBOfMRRIVRYT L, F L, 2014410 H
A EZ, B B OB R RRME 2 152> U 72 Ml ne O F0Hl, b7 aténe e -
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

T L7 bu=7 AR A FREES, #L, 2014 4512 1.

N. Yui. Designing cytocleavable polyrotaxanes as a vehicle for molecular logistics of
biomacromolecular delivery into target cells. The 6th Forum on New Materials, Italy, June 2014
N. Yui. Supramolecular biomaterials exploit new paradigm of modulating cellular functions.
Annual Meeting of the Korean Society for Biomaterials, Seoul, November 2014.

N. Yui. Hydrated molecular mobility at supramolecular surfaces dominates the fate of cellular
adhesion. International Symposium of Catalysis Research Center (CRC), Sapporo Japan,
February 2013.

N. Yui, A. Tamura. Cytoplasmic small intefering RNA delivery using cytocleavable
polyrotaxanes. The 7th International Conference on Materials for Advanced Technologies
(ICMAT2013), Singapore, July 2013.

A. Tamura. Supramolecular polyelectrolyte complexes for enhancing the intracellular activity of
delivered biomacromolecules, TMDU International Summer Program, Tokyo, August 2013.

N. Yui, JH. Seo and A. Tamura. Emerging biomaterials functions through supramolecular
polyrotaxanes. The 7th World Congress on Biomimetics, Artificial Muscles and Nano-Bio
(BAMN2013), Jeju, August 2013.

T. Konno. Cytocompatible phospholipid polymer hydrogels for cell engineering. 7th
International Symposium on Nanomedicine, Kitakyushu, November 2013.

N. Yui. Structures and Dynamics Hydrated molecular mobility at supramolecular surfaces
dominates the fate of cellular adhesion. CRC Inernational Symposium on New Challenges on the
Biointerfaces, Sapporo, February 2013.

T. Konno. Cytocompatible and reversible phospholipid polymer hydrogels for designing of
artificial stem cell niche. 6th International symposium on Nanomedicine, Matsue, November
2012.

MM, B FOBBRIEZIE) LI AR AA A~ T U TV ORI, B AREF
BT PR RCGHA T I —, HL, 201243 A

M Z, BIREEIC L D30 4~ 7 U 7 UBERERREE, &5 S6 M@ n T EFRY:, &+,
2011 57 H

A E, RY 22Xy 2 Hnc@pyd 7 Fmics i) 282 KI8%, F128Y) 7 - F
=T MRZ R T L, Rk, 2011 4 11 H

M Z, B FOBBREZTED LIc A A~ T U 7 isieiRat, Bl A4 E AT
B R L, HU, 2011 412

[A02] +/ AT 4L DE0DRFRE (2FIHFEREH)

(A02] TA AN FREEMRANFEET NS (REREF: AR—E)

1.

AR —E BB TS A AT 1 AVR Y v —DRAIR-GR, W, £ LTE
FIGH A~ 2 96 BIRARLFERTOY VR TN [ER - T4 79 A = ZARPE O R
BH, JED, 2016 4% 3 A (EFHmER)

K. Ishihara, Nano-scaled and functional particles for nanomedicine molecular science. MANA
symposium, Tsukuba, March 2016 (Invited)

FAIR—Z, T AT 4 o TRV AR R L T O EREEORER | MIBREOHER, 7
. . F /R R Y UL TEECHS T/ A 2 RET 7 ) un Y —0HER
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

B, SRR, 2016 4R 1 H (RAfFakiE)

K. Ishihara. Surface functionality of nanoparticles with stimuli-responsible and cytocompatible
phospholipid polymers for intracellular devices, The 7th Japan-Taiwan Nanomedicine
Symposium, Kyoto, Januarly 2016 (Invited)

K. Ishihara. Cytocompatible polymeric nanoparticles for delivery of biomolecules into cells,
Pacifchem 2015, Honolulu, December 2015 (Invited)

AR — 2 MR T - AR AT AR R R 2 HEE 3 2 AN R S A A~ 7 U 7 vl B BE 0
MERF, DRAF, HilEl- StumPERRBUVEH] A RAEERYE I —, #h5, 2016429 H (3
Ffaf )

AR—EZ, T/ AT 4 VU FRFERRER, T/ AT 4 FREY R Y Y A
(T NAFXT 7 ) u P —=ICKDES - ERMFEOREE] G, 2015 49 A (Ff#
i)

fAR—Z, MaTACEAT 2R ~—Y 7 b=7 U 7V, ARG HE 1
MEHEE T DAT 4 DN FHROFRIERE S AR T A, Alif, 2006 7H (4
Ffaf )

FIR—Z, " AAT 4 ANVR) v —O&FHEL EMML, &HFFaan FEFRY
B, 2015 4E 7 7 (FAFFRRE)

K. Ishihara. Phospholipid polymer biomaterials provide new generation medical devices-From

I

molecules to implantable medical devices, Sth Asian Biomaterials Congress Taipei, May 2015
(Plenary)

K. Ishihara. Nanomedicine Molecular Science based on the phospholipid polymer biomaterials,
International Polymer Conference (IPC2014), Tsukuba, December 2014 (Invited)

K. Ishihara, Y. Inoue. Bioinspired fabrication of artificial cell membrane with phospholipid
polymer and biomolecules for nanomedicine molecular science, Japan-China Nanomedicine
Symposium, Hiroshima, May 2014 (Plenary)

AR —Z, JFEthE, VURER) =" AA=T VT Ve W) ) AT 10 v 55
B, A7 4 —% A MREEBREC R T UL, B, 2014410 A (B

K. Ishihara, Y. Tsukamoto and Y. Inoue. Bioinspired and cytocompatible phospholipid polymer
nanoparticles. 7th International Workshop on Advanced Materials Science and Nanotechnology,
Ha Long City, November 2014 (Plenary)

K. Ishihara. Reversible forming/dissociating artificial extracellular matrices for cellular
engineering. 7th World Congress of Preventive and Regenerative Medicine, Taipei Taiwan,
November 2014 (Plenary)

K. Ishihara, H. Oda and T. Konno. Controlling cellular functions in the cytocompatible
phospholipid polymer hydrogels. International Conference on Regenerative Biomedical
Materials (ICRBM), Wuhan China, June 2013 (Keynote)

K. Ishihara, H. Oda, T. Aikawa and T. Konno. Bioinspired phospholipid polymer hydrogel
system for cellular engineering. 15th IUPAC Macromolecular Complexes Meeting (MMC-15),
Greenville USA, August 2013 (Plenary)

AR, T/ AT 4 oA, 3R CSI b7 = A2 2013, U, 2013 4 10
A (BFaE)

K. Ishihara. Cell membrane permeable and cytocompatible phospholipid polymer nanoprobes
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20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

conjugated with molecular beacons. International Symposium on Nanomedicine 2013,
Kitakyushu, November 2013 (Invited)

K. Ishihara, Y. Inoue. Cytocompatible polymeric nanoparticles for nanomedicine molecular
science. 13th Pacific Polymer Conference (PPC2013), Kaohsiung, November 2013 (Invited)

K. Ishihara, X. Lin. Cell membrane-permeable and cytocompatible phospholipid polymer
nanoprobes conjugated with molecular beacons. The 5th Taiwan-Japan Symposium on
Nanomedicine, Nagoya, January 2014 (Invited)

K. Ishihara. Bioinspired Concepts for Surface Modification on Implantable Medical Devices.
9th World Biomaterials Congress, Chengdu, June 2012 (Keynote)

FIR—Z, MRNDFEET S ZDRI-E T ) AT 420, ARASA F~T U T VF
STUMNHIXER R 2, fakd, 2012429 A (EEFHeREH)

K. Ishihara. Specific interaction of polymeric nanoparticles to cells, 2012 Northeastern Asian
Symposium, Sendai, September, 2012 (Keynote)

K. Ishihara. Bioinspired Phospholipid Polymers for Nanobiodevices, Sosiety for Biomaterials,
Biomaterials Day at Clemson University, Clemson, September 2012 (Plenary)

K. Ishihara. Self-forming polymeric biomaterials for cell-based engineering. Biomaterials
Symposium in Korean Society for Biomaterials, Seoul, November 2012 (Plenary)

FIR—Z, T/ AT AV GFRFEA AT I TAIA = A BRANA ATV
TIIVFERTVRT T A 2012, UH, 20124 11 A (FeBIGEEE)

K. Ishihara. Oligopeptide-modified phospholipid polymer nanoparticles for specific
internalization of cells, 6th International Symposium on Nano-Medicine, Matsue, December
2012 (Invited)

K. Ishihara. Cell/Protein and Protein/Materials Interactions-Evaluation of Interaction Force by
AFM Technology. The 4th Taiwan-Japan Symposium on Nanomedicine, Taipei, January 2013
(Invited)

K. Ishihara. Biomimetic Polymer Nanoparticles Both Embedding Quantum Dots and
Immobilized Biomolecules. Biomimetic Materials Processing 2012, Nagoya, January 2012
(Invited)

K. Ishihara. Enhanced and specific internalization of polymeric nanoparticles to cells. The 4th
International Conference on the Development of Biomedical Engineering, Vietnam (Invited)

K. Ishihara. Oligopeptide-modified phospholipid polymer nanoparticles for specific
internalization of cells. 6th International Symposium on Nano-Medicine, Matsue, December
2012(Invited)

K. Ishihara. Enhanced and specific internalization of polymeric nanoparticles to cells, The 4th
International Conference on the Development of Biomedical Engineering, Ho-chi Minh, January
2012 (Invited)

K. Ishihara. Biomimetic Polymer Nanoparticles Both Embedding Quantum Dots and
Immobilized Biomolecules, Biomimetic Materials Processing 2012, Nagoya, January 2012
(Invited)

(A02] NE#EMEAD FERETE ZBHNMEHORIR ] (RRE - =€i3)

1.

HZEE, Y — RV 3yt AWM L TR CFIREEEE W=~ LT A r—)L
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10.

11.

12.

13.

14.

15.

16.

17.

NATA A=V 7, BGEEIZ X DHR DB ATIEDRIRKL D 720 O3 FiH = #E,
KB, 20154 11 A (FFFTH)

J. Miyake, S. Asatani and H. Niioka. Spectroscopy, Mechanics and Informatics for Cell Analysis,
Nanomedhicine International Symposium, Tokyo Japan, November 2015 (Invited)

J. Miyake, S. Asatani, A. Yoshimura, S. Tagawa and H. Niioka. Deep Learning and
Spectroscopy, for Cell Analysis, The 7th Taiwan-Japan Symposium on Nanomedihcine, Kyoto
Japan January 2016 (Invited)

HHET, "M Aa—F =T P —REIEHN AT A, BiETSLRY FRE
F—, 201543 A (F5akTH)

M HEAT, R ) BEMEE ORI & Ml ~ — I — AT~ OIS — B 4 v ik
T —, BREUS kit F BRA L TE R AR R A B TSR A, 2015 45 1 A (FEAFaiTE)
=7, MSICBIT 5 RNA OB « B FREILOSIE & 27 L O, Mlakz
WEIE Do+, rF B2 5eT, 2014 5 9 A (FifFa1E)

HFETT, WEEEH LI AA A AT 4 INA BT 2 —A, AREMFSTERES
EHEE 201 MRS, =8, 20144 11 A (FBfF#E)

HHREAT, FRZ2TEH Lo B AER SR BN, %5 BIRILRER S AT AERL T + —
7 52014, KPR, 20144 11 A (BF5E#4H)

HPET, REGIEZFE LIS AT A IN2—=F A I T 2=, NAF AT T
F—7 N T4 EWER, KB, 2014427 H (FEAREE)

AP, M X - TR S L 5 AIRIGHHER & 2 ORI, HEoE#EIZ LS THo5<
D AR AM B EGE 7 0 = 7 MRS, KPR, 20154E7 A (FEFHE)
J. Miyake. Knowledge of the Asian next generation, Japan-Korea Bilateral Joint Seminar:
Cross-Boundary Cancer Studies Toward the Cancer Cure in Asia, February 2014, Seoul (Invited)
J. Miyake. T. Kihara, H. Niioka, C. Nakamura, Nanoprobes for measuring the molecular
dynamics in living cells, The 6th Taiwan-Japan Symposium on Nanomedicine, January 2015,
Taipei (Invited)

Bz, HIIK—, mE8 R/, —=IEX, =% %, AHBW, WA @, BK 7,
B Y — RV IRy ABME LGB OIS, BRI E A T AT 4D
NZ=a—vAr7nAa—"7, HE, 201443 H (FBF5EE)

H. Niioka, T. Furukawa, S. Fukushima, M. Ichimiya, J. Miyake, M. Ashida, A. Araki, and M.
Hashimoto, Rare-earth doped Y,0; nanophosphors for biological cathodoluminescence imaging,
International Conference on Small Science, Las Vegas USA, December 2013 (Invited)
ABFEd, =% 7%, MIaOEHERIERHI & 2z R U7 iaaidh o mTaerE, 5 26 [A]
AR s AT R YD L, 52011 429 A (FAFFREE)

AR, =5 %, AFM(IZ X 2MIaEHHl, AABHSSE 24 A Ao =71 &~
7S, KK, 2012 46 1 H  (FRFF#E)

= E, MROEMERYE, 38 RN A ey, BEEaRNA A =T )
Ty, KB, 2012451 A (EfRET)

(A02] THAREMIZEEA A —S U JIC L D HMAAMAERBTOMIA L ME ] (KKREF : LWLE)

1.

N. Shimada. Ureido-functionalized Polymers Exhibiting UCST-type Phase Separation Under
Physiological Conditions, Pacifichem, 2015 (Invited)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

AR, S ForFOFEMEZ TN D Y 7 M@EaFEGIK, R 27T FER AL YRan
A FB L OFEAL I Sebm B, 2015 4 (Ff7akTE)

AE, &y TEEEGD FOME EMEZIRIES D, YA RAT7TF 7y b
— k23 & %523 [AINMMS & 2 F—, 20154 (BIF#IEH)

SR, B LWEIRMEANA A ~T U 7 e UCOMIBHIRFES 7, HHEMETE T 7 A
TR ED T b= u ko SWE T AR VAT LAIREIE T 0 Y 2 T
G3 /R, 2015 4 (FRFH#E)

A. Maruyama. Interpolyelectrolyte nanoassemly to engineer DNA, peptides, and lipids,
Pacifichem, 2015 (Invited)

A. Maruyama. Enhancement of DNA enzyme activity by nano-assembling with cationic
copolymers, Pacifichem, 2015 (Invited)

A. Maruyama. MNAzyme-catalyzed Nucleic Acid Detection Enhanced by a Cationic Copolymer,
The 3rd China-Japan Symposium on Nanomedicine, 2015 (Invited)

AIE, B F A P& FIT K D DNA BER OTEVE L, SRk 25 FEWE - 7 /3 A A ik
SE[RIFZE LS RS TR A 5 ¢ T L« S A RERER B~ BB 2 $5 10 L 7= 2 (K4
TR EANOBFE) IR AR T L, 2014443 H, e (FEREERE)

A. Maruyama. Cationic Comb-Type Copolymer Enhances DNAzyme Activity. International
Symposium on Smart Biomaterials ~2nd Hoffman Family Symposium ~, March 2014, Tsukuba
(Invited)

HHE, ARG D T 2D 2 v~ URIG & 7 F R E— e s D IR E IR £ T T2
KFENAFT VTR T A, 2013449 A, ik (B

HHIE, RXTF Ry Xm =2 TN X 2 IEE RS HE, e sSamt I 7
—, 20134F 10 A (FF5iklH)

A. Maruyama. Chilling capture of preteins using functionalized UCST polymers. 4th
International Advanced Biomaterials Symosium, Changchun China, September 2012 (Invited)

A. Maruyama. Smart Materials, Structures and Systems, Ureido-polymers Exhibiting UCST-type
Phase Transition Behavior under Physiologically Relevant Conditions. 4th International
Conference, June 2012, Italy (Invited)

A. Maruyama. Novel smart polymers for biological application. 1st International Symposium on
Polymer Ecomaterials (PEM 2012), August 2012, China (Invited)

A. Maruyama. Polymeric materials to manipulate biopolymer assemblies and functions.
International Symposium of Materials on Regenerative Medicine, August 2012, Taipei (Invited)
A. Maruyama. Ureido-polymers exhibiting UCST phase behavior under physiological conditions.
The 6th International Workshop on Advanced Materials Science And Nanotechnology,
November 2012, Ha Long Vietnum (Invited)

A. Maruyama. Cationic Comb-type Copolymers as Bio-transformers for Biomolecular
Nanomachines. [UMRS-ICA 2011, Taipei, September 2011 (Invited)

SILE, TEY - 3K% - T7PORG %2 BIE L T, TAEEE S FORSE EHiE 2 2 6
F, FORKABEMRARIEAL EEZZEN Y AR T A 1, 2011 4F12 7 (1
oy A TE)

A. Maruyama. Annealing activity of cationic comb-type copolymers for DNA assembly. 11th
International Symposium on Biorelated Polymers At the ACS Spring 2012 National Meeting,
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San Diego, March 2012 (Invited)
20. A. Maruyama. Manipulation of DNA Quadruplex Assembly with Cationic Copolymers.
Korea-Japan joint symposium on recent trends of polymeric and self-assembling materials and

their application to biotechnology, Kitakyushu, February 2012 (Invited)

[A03) ¥/ AT 4L VERAVERFRE (2FERIEA)
[AQ3] T2 RDBEWEEERZFAAL-F HMEOHE] (KERE : SHIEX)
1. Y. Arima, H. Iwata. Cell attachment to supported lipid bilayer mediated by

oligonucleotide-phospholipid conjugates. E-MRS Spring Meeting, May 2015 (Invited)

2. HIBHIT, AR, B DNA—R ) =F L7 ) a— L —BEEESKE - lfask
Lo FRIRE oy TR K 2T UL, 2015 AFEZE - REAFERRES, < 1E,
2015 47 12 H,  (HfFasis)

3. BB, AR, B DNA—R ) =F L7 ) a— L —EEEGKE - flflask
T E O, BMB2015 (55 38 [al H A AW FRF e, 5 88 [ml AR
& AFKE), M, 20154 12 A (FHF§EH)

4. MAKATIR, EEGF OGBS OEMERRILEZ BIE L T, ARSI FRIT#ESSN, 2oy
B G KD BB HTIE ORI D7D OFE TS, KK, 2015 4 11 A (R
i)

5. Y. Arima, H. Iwata. Recruitment of DNA tethered to lipid bilayer upon DNA-mediated cell-cell
attachment. 9th International Symposium on Nanomedicine, Tsu, December 2015 (Invited)

6. H. Iwata. Cells patterned on polylactic acid through surface tethered oligonucleotides. The 3rd
International Symposium of Materials on Regenerative Medicine, Taiwan, August 2014 (Invited)

7. EHEER, MEAREEME M X DHREOTER. s RRERANE v Z ——
BT A =T b - S XARKRERAD 7 I A MY —, 5L, 2014 4 11 A (Ff53ETE)

8. Y. Arima, T. Matsui, H. Iwata. Cell patterning on polylactic acid through surface tethered
oligonucleotides. The 2nd Japan-China Symposium on Nanomedicine, Hiroshima, May 2014
(Invited)

9. ABHIr, BT ARKEZ AT AN —FEHE 3o K OSHIL — il 38 O AT, 2014 KIPS
FEHFED LAY T L, TS, 2014 12 4 (FAF#TE)

10. Y. Arima, H. Iwata, H. Cell adhesion to self-assembled monolayers and supported lipid bilayers
for studying cell-substrate and cell-cell interaction. 7th World Congress on Preventive and
Regenerative Medicine (7th WCPRM) , Taiwan, November 2014 (Invited)

11. Y. Arima, H. Iwata. Controlled cell attachment using oligonucleotide-poly(ethylene glycol)-lipid
conjugates and their recruitment upon cell attachment. 8th International Symposium on
Nanomedicine, Matsuyama, December 2014 (Invited)

12. AHER, Cell LEGO - #ifun&#H#k%{F5 - . MEDTEC Japan 2013, HJL, 2013 4F 4
A ()

13, AHEKR, &0k Miakmm OB s MIOBLE - Cell LEGO - . % 51 [HIBIPg /A
AR Y =~ —hges, HH, 201347 H (&)

14, EHIEER, HiEsE, Hoffecker, LT, AEHIT, RV =FL o7V a— - [FHEAKL
MG & OFRAEAEM. ARG EAEDTIERT 25 71 IR, 5UER, 2013 48 11 H (Fa%5aE
i)
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15.

16.

17.

AR, moIC & DR E OB & A OBLE - Cell LEGO - . Rk 25 AR5 1
[EIR AR S A AT bbges TERflIamTsE & BARE R, KRR, 2013 48 11 A (456 TE)
H. Iwata. Cell LEGO. Optical MEMS and Nanophotonics 2013, Kanazawa, August 2013
(Invited)

Y. Arima. Interaction of Proteins and Cells with Model Biomaterials Surfaces. Symposium on

Biorecognition and Bioseparation Engineering, Kyoto, December 2013 (Invited)

[(A03] TASA Y /TR ER D FHIBMBAICE D CHARERR] (KKRE  EAEH)

1.

10.

11.

12.

13.

T KLA D VRIAA A= 2 7T K2 E BB EEO BN, % 104 1]
AR ERRES V—27va vy 73, AEE, 201545 H (B

TN FA A= T THLS BASRKHEINRR B OES: - ERITSE, 25 11 [BIRIERE
REDEEM ¥ R Y T A, 201549 A, HX (FFEEH)

K. Gonda. Highly sensitive imaging of cancer with functional nanoparticles. 32nd International
Conference of Photopolymer Science and Technology, June 2015, Chiba Japan (Invited)

K. Gonda. Prognostic Diagnosis of Breast Cancer with Immunohistochemistry by Single-Particle
Quantum Dot Imaging. 9th International Symposium on Nanomedicine, Tsu, December 2015
(Invited)

K. Gonda. High Sensitive Imaging of Cancer with X-ray or Fluorescence. The 6th
Taiwan-Japanon Symposium on Nanomedicine, Taipei Taiwan, January 2015 (Invited)

K. Gonda, Y. Hamada, K. Kawamura, Y. Kubota, Y. Kobayashi, N. Ohuchi. Nano-bioimaging
of cancer and peripheral artery disease with highly-quantitative sensitivity. 7th International
Workshop on Advanceed Materials Science and Nanotechnology, Ha Kong City Vietnam,
November 2014 (Invited)

K. Gonda, N. Ohuchi. Nano-biomaging of cancer and peripheral artery disease with X-ray CT
and fluorescence. 8th International Symposium on Nanomedicine, Ehime, December 2014
(Invited)

K. Gonda. High Sensitive Imaging of Cancer with X-ray or Fluorescence. The 6th
Taiwan-Japanon Symposium on Nanomedicine, Taipei Taiwan, January 2015 (Invited)
MEWSEH, T /R E AW EREA A= T TR B AUES: - RO FRE,
5514 RIS VBRI RL PRI ZEE v 2 —1 I —, R, 2013 4E 3 H (B E)
K. Gonda, Y. Kobayashi, N. Ohuchi. High Accuracy Imaging of Cancer and Peripheral Artery
Disease with X-ray CT and Fluorescence. 7th International Symposium on Nanomedicine,
Kitakyusyu, November 2013 (Invited)

K. Gonda, H. Tada, M. Amari, N. Ohuchi. Nano-bio imaging of disease mechanisms with
fluorescent nano-particles. 2012 Northeastern Asian Symposium, Sendai, September 2012
(Invited)

Mem =, TEPEE, RWEMR, SBEECT /A A=V 7 TS D AES: - BRI
DFEB, ARNA AT VT VFER U ARTTA 2012"S12 NA AT U TV EA A
=Ty lie, 20124 11 A (HBFEEE)

K. Gonda, T. Nakagawa, H. Tada, M. Amari, Y. Nakano, N. Ohuchi. Development of imaging
technology for advanced cancer diagnosis. 6th International Symposium on Nanomedicine,
Matsue, November 2012 (Invited)
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14. K. Gonda. In vivo molecular imaging of cancer metastasis and angiogenesis in mice using
fluorescent nano-particle. 3rd Global COE International Symposium "New Trends in Basic and
Clinical Cancer Research for Innovative Therapy", Nagoya, December 2011 (Invited)

15. K. Gonda. Application of nanoimaging to mechanism analysis and diagnosis of cancer metastasis.
Nanotechnoogy Cancer Asia-Pacific Network Meeting. Nagoya, February 2012 (Invited)

16. K. Gonda, M. Hikage, Y. Hamada, T. Nakagawa, N. Ohuchi. Development of imaging system
for advanced nanomedicine. 5th International Symposium on Nanomedicine, Nagoya, March
2012 (Invited)

(AO3) MEGEFMIMENFFL—L U T2 EBLE L-HRENSFORIH) (RERE: EBH

E)

1. HHEBZE, BARIZEIT D TSC HEHEIRF 2 H 5 L T, TSCDays Japan2014, 2014 4 10 H (#
LA

2. HBZCE, 7TEX—NVORBILED S FSEMEMRBIEOMEY, 55 32 [B] B A WMIELS 72,
2014 4F 12 A (FfFa i)

3. HEHEE, WIRUEE LEBGEITIME S, IS O SEHE & BRIR, 2014 4E 9 H (HifF
LA

4. HEBHBE, WMERECT KRR T A >, % 3 [0 Neuro-Oncology West (A 13 1)

5. HBEEBHETARITA L OHBEHER L~V ORERL, MIEEZHETA FT74
wEZ D2, 201449 1 (FPFFaEGH)

6. HBZE, BHFEETA RTA BT LXI T TR EDMEST, U 77 /L meet the
expert, 2014 4F 10 H ($AFF#TH)

7. BRSE, ZVA—~DF ) A TS LAOHERLEMLD AT = XN ETREITA,
%5 3 Al S AR AN A S, 2014 4F 10 (AT

8. A. Natsume. Development of disease model neuron-network and its analyzing method, 8th
International Workshop on Approaches to Single-Cell Analysis, Nairobi Kenya, September 2014
(Invited)

9. A. Natsume. Epigentic plasticity and mutational landscapes reveal intratumoral heterogeneity
and clonal evolutions in gliomas, 3rd Cancer Stem Cell Symposium November 2014 (Invited)

10. T. Wakabayashi, A. Natsume, J. Mizusawa, H. Katayama, S. Shibui, R. Nishikawa and Members
of Japan Clinical Oncology Group Brain Tumor Study Group (JCOG-BTSG). JCOGO0911
INTEGRA study: a randomized screening phase II trial of chemoradiotherapy with interferon-b
plus temozolomide versus chemoradiotherapy with temozolomide alone for newly-diagnosed
glioblastoma. Society for Neuro-Oncology, 2014 (Invited)

11. JCOGO0911 INTEGRA study: a randomized screening phase II trial of chemoradiotherapy with
interferon-b plus temozolomide versus chemoradiotherapy with temozolomide alone for
newly-diagnosed glioblastoma. Tokyo, 2014 (Invited)

12. HHBE, @EN(E )T MMEITICEED TRIREEE, miaiRye, 8 A ()

13.  A. Natsume. Temporal and spatial evolution of clones in low grade gliomas. 20th International
Conference of Brain Tumor Research and Therapy, U.S.A, July 2014 (Invited)

14. A. Natsume. Vaccine-based immunotherapy for malignant gliomas-current trends and future

perspectives SymBioPharma, July 2014 (Invited)
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15.

16.

HASE, EMMERICBT 28I FREICEDZBEBERNP AN =X LOMEH,
MERRO % 1 [ AN T 5E, 20154 1 A (HEFF#E)
A. Natsume. Clinical application of Raman spectroscopy in Neurosurgery, st

Raman-Bio-sensing Seminar, January 2015 (Invited)

<HTHAANE> TEMlaS A —D T2k H5HNENEMRNA HREREDEEMRT] (RRE : B

BhE)
<BHLE> THEMEMNA D—3FA A —D 072K 5 RNA KB EORR] (KRE : E
EREAE)

1.

10.

11.

12.
13.

14.

15.

i35 54 %, Imaging and manipulation of temperature in living single cells, JA B RFHENZ 1

XTI ATEA T I ZAOEMEHLS - LSRN X ) —, RIKKE, 2015 4 7

A

i35 543, Imaging and manipulation of temperature in single live cells, %20 [E]NMMS & 2 -

—, Mk, 2015 4F 7 A

Rl ERoLES, MR PNIRE OFHI & MBI K DIREAY T, & 7 BDbA A=V T HEFOR
e, KK, 2015 49 H

i35 54 %, Imaging and manipulation of intracellular temperature for thermal biology, H ANZE

W B 5 53 [MlfE R, 4R, 2015 4 9 A

M FROLEL, MIRLPIREE DA A — D0 7 EBBIC L DIREAEMS:, HAM T 5 28 1

NAF 2D =7 ) 7EE, ik, 2016 41 H

i #5455, Advances in Live Single-Cell Thermal Imaging and Manipulation (ALSCTIM)

il 5L %, Imaging of Temperature in living cells, 2 37 BINEE2 7 7 LU AR A X —H,

=t =,201447 H

MFEROLEL, ERBAA A — 0 72 K D MIaBgRE D Jetmontir, 56 27 WA A AT 1 A5y

PRk Ry T & (BMAS 2014) , BURC, 2014 4F 8 A (Ffrais)

] #5594 %5, Imaging of Temperature in a Living Cell Using Polymeric Thermometer and

Quantitative Microscopy, Advances in Live Single-Cell Thermal Imaging and Manipulation
(ALSCTIM) , i, 2014 4 11 H (IR FFafiE)

MR 5L KL, MBAPREE DA X —2 0 7 LR, IS B L7 bu=7 X4

Jeax, BIFIR, 2014 4 12 5 (WA Frasis)

MFR5LEE, RN Y ~—iE v ¥ — & ERNBEMEIEZ AW TZMRNEE A XA —Y 7,

B 9BINIBB A A A A= 77 4 —F 4, [, 2015 48 1 H (A7 aE)

M FROAEL, 55 90 B H AEBES R R, WAL, 2013 42 3 A (FfFakiH)

] 50K, AN OIREA A — > 7, 8 17 BRI 7 A ) X 7 AWF5Ea, 5LAT, 2013

£ 8 A (Ffsakn)

i35 54 %, Imaging of temperature in a living cell using a fluorescent polymeric thermometer

and fluorescence lifetime imaging microscopy, 19th International Workshop on "Single

Molecule Spectroscopy and Ultrasensitive Analysis in the Life Sciences", ~/L' U >/ 2013 4 9

A

i #5545, Real-Time Monitoring of mRNA Decay in Living Cells, International Symposium on

Nanomedicine Molecular Science 2013 (NMMS2013) , H A<, 2013 4 10 H
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16.

17.

18.

19.

i #5545, Real-Time Monitoring of mRNA Decay in Living Cells, Biophysical Society 58th
Annual Meeting, F> 7 Z > A3, 2014 42 H

REERELIE, TN OIRE A A —2 0 7, & 85 [ H AL PR RS, f@iM, 2012 44
12 3 ()

[ 5L KL, 2020 SE DNy FRIF & 7R D, 0 FRIEEMTJEFTATRABIEITJE S, [If, 2013 4 1
A (FFr#EE)

fEROLE, EEAVHE A A — 2 70 X D MIuBEREMEAT, 2 —F NMMS & 2 —, U,
2013 52 1 H (FH4Fam i)

<HHASE> TATHERICER L-HREZSAK - HERES T/ ZEOEEREHFTI (K
=E  BEXTHX)

1.

10.

B, A ANF 20 ANV 2 EFNTZBEEBABE O NTAREREA Y 7 L~ O R,
SFRRT 4 7 AR ERIZ, 2013 4 4 H

BN R, DEERNOMERT D2 AN LM 7 v E QWY 7 F A REE T LV FER
FROMFE, 5 86 B AARAMFRKRE VR Y YA (EEBEOTHREN D R X 2 BT ek
M) L2013 4R

K. Tsumoto. Baculovirus-Liposome Membrane Fusion for Construction of Artificial Cell Models
Based on Giant Lipid Vesicles. 2nd International Symposium on Nanomedicine Molecular
Science (NMMS2013), Tokyo, November 2013.

K. Tsumoto, M. Nishigami, T. Mori and M. Tomita. Basic Structures for Mimicking Cell
Systems. 7th International Symposium on Nanomedicine (ISNM2013) , Tokyo, November 2013.
Bouwr R, ERMEAZ 7T A YR Y — ATk D5 N DT 7 AUEEOR A, B b7
HRRIEDE SR < —, A5, 2013 4 12 A

BRI, ZEFMNANL S 7 AR R 2 AR U 7o N IR O B 4L & BERERT A,
WH - T3 A AL R B TR RUR EWTIE Sy 0 BRRERRAT IS I D < N A Aoy RS - Y
7 S EREEE &R E AR~ 0 S AR ZEEE =, 2013 £ 9 A

B, —HEAPEMKRREE IVR Bt 2 )—, #2014 4 3 A

BN, NF a2 U A N2 e VD NTAEEEE - DEEFRIC K5 MIRAIBERE O 53
2O S LT, AR AREREREL AT FOoR § 24 BY~—2 27—/, 2013
&

K. Tsumoto, M. Nishigami, T. Mori, M. Tomita. Application of the Baculovirus-Liposome
Membrane Fusion to Reconstitution of Membrane Protein Systems toward Functional Artificial
Cells. 6th International Symposium on Nanomedicine (ISNM), 2012.

K, NTBSRA~OMIE S 7 WARER IS & & OEERE, FRk 24 D
B o TN AL R SRR R EAT TR S A Aoy FEEFEIR « A A S OB RERIRESL O
120 Doy oy FEREMRAT AP FEEE 2=, 2013 4F

<EEARE> 17+ F=v YV DNATOE Y Y EANZEMEDFHLHIME (KKRE
BT

1.

Y. Ogura, R. Fujii, T. Nishimura, Y. Kazayama, J. Tanida. Optically programmable molecular
information processing. The 3rd Japan-Korea Workshop on Digital Holography and Information
Photonics (DHIP2013), November 2013. (Invited)
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Y. Ogura, R. Fujii, T. Nishimura, Y. Kazayama, J. Tanida. Optically programmable molecular
information processing. The 3rd Japan-Korea Workshop on Digital Holography and Information
Photonics (DHIP2013), Daejeon, November 2013. (Invited)

Y. Ogura, Y. Kazayama, and J. Tanida. Optofluidic DNA computation using holographic optical
tweezers. International Workshop on Holography and related technologies (IWH2013),
Hokkaido, October 2013. (Invited)

T. Nishimura, Y. Kazayama, Y. Ogura, J. Tanida. Optical manipulation of liquid-based
microreactors in optofluidic DNA computation. Optical trapping applications 2013, Hawaii,
April 2013. (Invited)

Y. Ogura, T. Nishimura, H. Yamamoto, K. Yamada, and J. Tanida. Functional molecular sensing
using photonic DNA nano-processor. The 1st International Workshop on Information Physics
and Computing in Nano-scale Photonics and Materials (IPCN), New Orleans, September 2012.
(Invited)

Y. Ogura, T. Nishimura, H. Yamamoto, K. Yamada, and J. Tanida. Photonic nanoscale logic
using fluorescence resonance energy transfer on a DNA scaffold. The Second Japan-Korea
Workshop on Digital Holography and Information Photonics (DHIP) 2012, Tokushima,
November 2012. (Invited)

<ETEARHE> TH<F/ O0FDAIRKI (KKRE : ik H)
<HBRHAE> BREOMERD EREAEEMBERICEOT—HTREEICT HKEET

D_

1.

10.

71 (R&FE : #5KE)

SN , Single-cell thermal perturbation and site-specific thermal imaging. The O9th

International Symposium on Nanomedicine (ISNM2015), =, 2015 4F 12 H (FAFF#TH)

A [, Single-cell temperature sensing by fluorescence intensity- and FLIM-based methods,

IMB-Olympus Advanced Microscopy Workshop 2015, >/ > TR —/L 2015 4F 11 H (#HFF#

{8)

5 [H], Thermal activation and temperature measurement of single living cells, Advances in

Live Single-Cell Thermal Imaging and Manipulation (ALSCTIM 2014), 2014 4% (F34Fi#{#)

g M, MIRPRREERTH, 2 FBIAAEpTit e TN OGO 53 B, 2014 4R,
(i fFamiE)

R M, 1 AR YA X O 2 D BOLBMIRE A A —Y 7, IR A =25

A7 F v NE 13 [BINMMS & 27—, 2014 4 (FEFF#HTEH)

# K [, Microscopic Manipulation and Optical Imaging for Quantification in Biology, Asia

Biofusion-Measurement Joint CoP Event, 2014 & ($34Fi1#H)

ik H, —IEoMia THEREZ®H 5 Z & &EUMMR TR A micE e /o 2 L,
MHmfapERE7E I O KAl 3 | Bt < J-—, HL, 2013 48

M. Suzuki. Temperature measurement in the scale of single cell with fluorescent temperature

reporters. MBI Seminar, Singapore, 2013

M. Suzuki. Single cell-scale thermometry by fluorescent temperature reporters. 7th International

Symposium on Nanomedicine (ISNM 2013), Kitakyushu, 2013

AR M, wOCBMEE A W c Ml 2 o — L OIREEFHRI, B 91 [l B ARAFE A RE,

FE VL, 2014 4
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11. M. Suzuki. Microscopic thermometry in a living cell by fluorescent nanoprobes. Japan-A*STAR

Advanced Diagnostics Forum, Singapore, 2014

<BHALE> =XFMEBRHNLFRA A -V ZAV-HBRNREZEOZTOIHEE]
(RKRFE : hERN)

<BHLNE> TBAFGAA DU EZRAVEHERNA A VEEOBMELLORER] (KX

F . PMEM)

1. T. Nakabayashi. Fluorescence Lifetime Imaging: Application to Intracellular Sensing. 2015
Tohoku University-Chungbuk National University-Sungkyunkwan University Joint Symposium
on Pharmaceutical Sciences, Suwon, December 2015
HRARZERN, T RVEOMIEN ~O R, # ¥ Discussion, HAL, 2015 48 H
HARZFERD, HOEFF A A — U I K D MIBANBRBE OB, 55 10 BIRALR 2R E 7
BT THFSERT FRIS £ X F—, filife, 2015 4F 8 A

4. HMRER, HOLEMA A =P I X DMRNERENE, a2 7 4 o5y
TRZARY AR YT A, BT, 2015 47 H

5. WRRER, KBERE, BREOHME O ARSI FEORRM, BARSITEFRE 63
B, IR, 2014 429 A

6. HRERM, @mlHFEMA A=V T E ORI FEaZ L OS], B AR
AT S, L, 2014 4 11 /]

7. HHER, wOtEmA A=Y U R VTSI O, 2013 4 A AR
WY AR Y T A, KL, 2014 451 A

8. HUAMRER, L EN AW TN OBRE 2R 5O FmN b 07T 7 a—F—, 456A
I R— g URFREE 2 BV R T A, KK, 2013 4E 11 H

9. HAREFER, dtEd A W THIIMAN OBREE 2R 5 - A A —V v J—, =3 A R
VTR B— T )T ) u =TTy M7 x— LEiEEE, FLIE, 2013 4 11 H

10, FARER, ®AFMA A —2 0 7 AWM O R, ARSI TR 24 A
MRS > AR Y T A, 2013 4

11. T. Nakabayashi and N. Ohta. Application of Fluorescence Lifetime Imaging (FLIM) to Measure
Intracellular Environments. RIES-CIS Joint Symposium, 2012

o

<HEAAE> THIRET / BE & £ ARBUNREICE T OREEEL R T LDER

1 (RFE : BN

1. BUEAN, JREFHE, W20 AMR - A& NI ~1% Y 7317 % DDS OBi%, &5 28 [A]
H DDS FFilide <, FLIR, 2012 427 H

: CIRRER IR

[

<HIEARE> TMFVIEBEUHERMR NI VDR FICLE T/ BB EFT/ AT4200D
il (KRFE - SHER)
<BEHAE> (A VIEBEUHERMR NS VDR FICLE T/ HIBBEHET/ AT4220D
il (KRFE - SHER)
1. T. Goda. Specific interaction of phospholipid polymer with C-reactive protein. The 32nd

International Conference on Photopolymer Science and Technology, Chiba, June 2015.

2. AMERS, TS~ — b TP AZZLDBN A A7, 525 B HA MRS R K
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10.

=, Bk, 2015 £ 12 H

T. Goda, Y. Miyahara. Organic bioelectronics create ionic microenvironments mimicking

inflammation and infection for elucidating activation dynamics of C-reactive protein. The

International Chemical Congress of Pacific Basin Societies 2015, Hawaii, December 2015.
(Invited)

T. Goda. Plasma membrane-mimicked polymers for biosensing and bioengineering. 14th Pacific

Polymer Conference, Hawaii, December 2015

BHER, 772~ — T VAR L DA A7, B 25 BIHA MRS FRK

&, BRIE, 2015 48 12 A (FBFERET)

T. Goda. MPC as a synthetic ligand in C-reactive protein biosensing. 2nd International

Conference on Bioinspired and Zwitterionic Materials (ICBZM 2015), Seattle, August 2015.
(Invited)

T. Goda. International Polymer Conferences (IPC) 2014, Tsukuba, December 2014.

A HERS, HREMET ) REOME L A A v VIR, AARIEYS 27 BIANA
AT 4 ANGHR Y VR YT L2014 4F 8 A

T. Goda. Cell Membrane-Mimetic Interfaces for Biomaterials and Bioengineering. International

Polymer Conferences (IPC), December 2014. (Invited)

T. Goda, K. Masuno, N. Kosaka, T. Ochiya, A. Matsumoto, Y. Miyahara. Label-free electrical

detection of exosomal microRNAs using microelectrode array. NanoBio FIRST International

Symposium between Sweden and Japan, Tokyo, 2013.

<HHIAE> MRS A—CrJIcmit-BeREZBR IO —J0RE] (RERE 2B &)
<HBHAE>THERNA A—CUJIcmit-BeREZBR IO —JORE (RERE 2B &)

1.

H. Kashida. Highly-sensitive RNA detection by using In Stem Molecular Beacon. China/Japan

Young Chemists Forum, Beijing, August 2014. (Invited)

PR, BREMER M R ORIR A BHR L7 N TS OBRFE, 5 63 Ml aFik
=, AR, 2014 4E 5 1 (FRAFaRTE)

P2 H 7%, Orientation-dependent FRET system for structural analyses of nucleic acids. NMMS &

), 2015 4E 7 A (AR TE)

H. Kashida. Development of a robust FRET system for structural analyses of DNA duplexes.

BIT's 6th World Gene Convention-2015, China, November 2015. (Invited)

BE E, NTHRES ORI L DR ORI, UKo AT - £0

A, ALIUN, 2013 45 7 B (R FERTE)

H. Kashida. Preparation of novel artificial base pairs for functionalization of DNA. The First

International Symposium on Biofunctional Chemistry (ISBC2012), Tokyo, November 2012.

(Invited)

<AEAAE> TMRIRKZBEHRLEZI7IL M) Y FLEBTNASA RADRIREZDELLERE
~DRERI (RERE . MHEE)

1.

2.

N. Kaji. Nanobiodevices-based Single Biomolecule and single Cell Analysis for Cancer
Diagnosis/Therapy and Stem Cell Therapy. LAB-ON-A-CHIIP ASIA 2013, Singapore, 2013.

N. Kaji. High speed and highly sensitive biomolecule measurements by nanopillar- and
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nanopore-based nanobiodevices, 17th KAST International Symposium on "The Multi-Omics and
Nano Biotechnology for Human Disease Research", Seoul, 2013.

3. IMERE, R REAFC/hSRAEARSF 201D - 8D, SAFA A =7, Al
B2, 2012 4 10 A

4. N. Kaji and Y. Baba. Micro- and Nanofabricated Structures on a Chip for Biomolecule Analysis
in Artificial Intracellular Environments. ISMM2012, Hsinchu, June 2012. (Invited)

5. N. Kaji. Micro- and Nanofabricated Structures on a Chip for Biomolecule Analysis in Artificial
Intracellular Environments. ISMM2012, Hsinchu, June 2012..

<EHAE> THEEEEE T/ Jo—JICL5MBEABRRED Y 7L 1 LT (KX

& hEXED

<BHLAE> THEKEET /Xy U T70RIH] (KREKE : HEXE)

1. E. Nakata. The rational design of latent ratiometric fluorescent pH probes based on
self-assembled SNARF derivatives. 7th Japan-Taiwan nanomedicine symposium, Kyoto,
January 2016.

2. E.Nakata. The rational design strategy for latent ratiometric fluorescent pH probe. ISAMR 2015,
Taipei. August 2015 (Invited)

3. E. Nakata. The Rational Design of Latent Ratiometric Fluorescent pH Probe for Intracellular pH
Measurement. ISOMRM. (Invited)

4. T RIA - HEEICHBIER S 9 BIABRES, AMBRIEICEER 2R e it T e —7
AW T A A=D 7 B, 2014 59

<EHLAHE> EERICLEII YV FY—LBEHOSFREFE] (RERE : X#ER)

<BHAE> THBRAEHSFERUVPCl OFFHE] (RERE : KHBER)

1. T. Ohtsuki. Light-directed RNAi using a photosensitive carrier molecule. International
Symposium on Nanomedicine Molecular Science, Tokyo, October 2013.

2. KMlEs, St CHMlatgiEZ# 2, 77~y LAEMBTFRGIC R D HEH A ) N— =
YU—=7ay 7, 2013412 1

3. KMES, IS ET DAEMBEESF, "M AT VT VFE H2REPUET LA X

—3I 27,2014 42 H

<EHARE> TV RY—LBRHEF2——JICKE0MILAKRBNBEERLER S/ B

TEILDOEE] (RERE : REHEE)
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DER] (RERE : FHBER)

1. JREES, EREBREOT-DOBRILT ¥ o NEE D1 2 BVBRSE, REFL K KK
SR AR 2, KB 2013 4F 10 H

2. JRME, BEES FEEE S FEBREOR) A A ar T Ly s AR, ST —7
avZ A AHE, A HE 201249 A

3. JRHEE, BERRBIICEVIBEDIRE BT LRI v 77 U RN =27 A KR
SR KRN KR F=a—T 27 7 =7 2012, KB, 2012411 A
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<BHAE> TEGRENICEIMBERKFEOHIRNEETEMERR LS EHMERMED

DS~MERMRI (KKEF : NERKED

1. K. Kogure. Anti-cancer vaccination by transdermal delivery of antigen peptide-loaded nanogels
via iontophoresis. 1st Symposium for the Promotion of Applied Research Collaboration in Asia
2015, Taipei, 2015.

2. K. Kogure. Noninvasive and effective transdermal delivery of macromolecular medicines by
faint electric treatment. 32nd International Annual Meeting in Pharmaceutical Sciences held by
the Chulalongkorn University Faculty of Pharmaceutical Sciences, Bangkok, March 2016.

3. K. Kogure. Anti-cancer vaccine by transdermal delivery of antigen peptides-loaded nanogel by
faint electric treatment. The 7th International Workshop on Advanced Materials Science and
Nanotechnology, Ha Long City, November 2014.

4. NERERE, EHRERA, KUEBRAS, AT, B, 42 b7 L R X D HiEL
B DEENIEEE, F 6 FIREE 5 8A FG > AR Y U A, B, 2014 4 11 A

5. M. Toyoda, S. Hama, Y. Ikeda, Y. Nagasaki, K. Kogure. Anti-cancer vaccine by transdermal
delivery of antigen peptides-loaded nanogel by faint electric treatment. The 7th International
Workshop on Advanced Materials Science and Nanotechnology, Ha Long City, November 2014.

6. K. Kogure, M. Toyoda, S. Hama, Y. Ikeda, Y. Nagasaki. Anti-cancer vaccination by transdermal
delivery of antigen peptide-loaded nanogels via iontophoresis. 1st Symposium for the Promotion
of Applied Research Collaboration in Asia 2015, Taipei, February 2015.

7. K. Kogure, S. Hama, K. Kigasawa, K. Kajimoto. Noninvasive and effective transdermal delivery
of functional macromolecules by iontophoresis. Asian Federation for Pharmaceutical Sciences
(AFPS) 2013, Jeju, November 2013

8. /NEMEKRHL, A4 M7 LI RCE D@D T WEORBOEEA =X L, 5 AR
BERIAIFG AR Y T A, AR, 20134 11 H

9. K. Kogure. Noninvasive and effective transdermal delivery of functional oligonucleotides by
iontophoresis. The 6th International Workshop on Advanced Materials Science and
Nanotechnology, HaLong City, November 2012

10, /NEEKE, MEsERRITRIC L 2 @0 FWHE O REGIEE A 1 =X I, 5 34 LK
&;%”é%mam”ﬁﬁﬁy/fyﬁA, HAB. 20124 11 A

1. /NEREKE, SOFWEOA A2 b7+ LA, BAREAIFEE 4 B 5RK FG v
VIRTY T A, WA 20124 11 H

12. /NERREKH, MEERAEHWIERE Y 7 F o7 VAN —HIROBRYE, R h—F
IAFT 7 ) m =285 < DDS H#ATIC K D HHAR Y 7 F 5, B, 2012 4 12
H

<PAHALAE> MEHEHIERMEANRLEZEILR—XT/INS, ZRDH%KIT] (RERE  BEHERE)

<BHAE> NHEHEHREEMEMALEZAAMTEEL R TL] (RRE - BBERE)

1. Y. Iwasaki. Pacifichem 2015 Control of selectin-mediated cell adhesion on
glycoprotein-conjugated matrices. (F3%Fi#{#)

2. Y. Iwasaki. Design of mammalian cell-mediated biomaterials. International Biomaterials
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Symposium, Clemson, 2015. (Invited)

3. Y. Iwasaki. Photo trradiation-assisted preparation of biointeractive PC surfaces. ICBZM 2015,
Seattle, August 2015 (Invited)

4. Y. Iwasaki. Preparation of polymer-glycoprotein bioconjugates and their molecular recognition.
2014 ISOMRM (Invited)

5. Y. Iwasaki. Surface modulation of carbohydrate ligands on cells Using Polymerization technique.
CIMTEC 2014, Montecatini Terme, June 2014. (Invited)

6. HIGERE, MREREZHIGAALTERY v — A F~F VT N0, £ 78 BEmy 8
FHFES, WH, 201247 H

7. HEERIST) CEARY =N A AT VT NDORE, 7T ATF v 7 ERE R OE
BIREE 2, BT, 2012 48 10 H

8. MMEMPIZMk > ToAR Y ~— A A~T U TIVOREEIGH, #F 54 BIIEHIXIEGES,
%,2012 411 A

<EHAHE> HMEAN?P FRECILEZEBMROBELINEZANV-TAATEETO—T0

Pl (KERHE =5 KEH)

<BHAE> THENELT IRERRAH I FLEAISHFILEVERAV-HRETILER

ROBE] (KREF : 17 KEH)

1. =Z4FRwE, (LA 58, IEHEEZ, TEE—, BAREC, RIWE, B TF 4 MHEmFI2 X
L A NBHIEREE(C 31T %5 DNA MIEAT 2 ZIRIEE ORI L ENE, AAT IA
JLoNA A a /~?ié§% 10 [FI4E2, i, 2015 4F 6 A

2. LFHEE, &V, A2, 1‘/2&?5, ZhFREH, WitEA AT LD T T o
vV BREECE Té DNA NTEHCT 2 A IE DB R ENE, AR I A Fn
VR 10 AR, i, 2015 4 6 A

3. R. Moriyama, D. Mlyoshi, Y. Iwasaki. DNA structures stabilized with poly(ethylene sodium
phosphate). International Chemical Congress of Pacific Basin Societies (Pacifichem2015),
Honolulu, December 2015.

4. D. Miyoshi, N. Yamaguchi, N. Shimada, N. Sugimoto, A. Maruyama. A comb-type cationic
copolymer inducing a reversible B-A transition of DNA duplex. The 7th Japan —Taiwan
Symposium on Nanomedicine, Kyoto, January 2016.

5. ZAFREH, MRANG 12 T U T 4 v BB TRENT D DNA OIFIEEREE, Eift 2
F-—, B, 2015 4E 5 A

6. TR, 0F7 T VT 4 v VRE THRET DM E S AMIEY T N L DR,
BMB2015 (% 38 [0l H Koy Es 5 88 BIA AL LR REAFRRE) |, M7,
2015 412 H

7. ZAEREE, MRROSFT T UT 4 I Ko TR S DB OMES RN, S0 7
STNSER T +— T L, REAR, 2016 42 1 A

8. AUWE, WGHIEZ, ZAFKE, LRSS, e -, BAECS, D FA M LARIEES
KD DNA HE &R BB AR N T I//viiﬁé&%?ﬂﬁﬁﬁmft, %5 63 [alE )R ER

=, 4R, 2014 4E 5 A

9. HTHEE—, WAZEM, FIGEZ, EAREC, 4K, ZBRNESEAMEE) T ROW

A7 V== 7V AT LORFE, AR I DAL Fuv—"540 8 9 BFES, Kk,

3
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

2014 4% 6 H

Y. Ueda, T. Konno, K. Ishihara, N. Sugimoto, D. Miyoshi. DNA structures under molecular
crowding conditions with choline phosphate derivative (MPC). The 15th IUMRS-International
Conference in Asia (IUMRS-ICA 2014), Fukuoka, August 2014.

R. Maeda, T. Nakabayashi, V. Gabelica, H. Yaku, T. Murashima, N. Sugimoto, N. Ohta, D.
Miyoshi. DNA G-quadruplex detection system by use of a protein fibril ligand. The 15th
[UMRS-International Conference in Asia (IUMRS-ICA 2014), Fukuoka, August 2014.
ATHBE—, fiERERk, TR, MIGE 2, KREC, ZHRE, 7477 T 25
LEEFHNESEAMEEY o RAZ Y —=0 7 VA7 AOBFE, 5 8 [\l N1 4Bl
FUUIRY T A L 2014 A9 H

SR, WSHEE, PEHME—, EAREC, LIUE, BT A UM LEELEAKRICE D
DNA —HFE L ¥ AEDORROZEN. 5 8 B A AEEIF Y AR T A, [, 2014
F£9H

R. Maeda, H. Kashida, H. Asanuma, N. Sugimoto, and D. Miyoshi. FRET-based detection of
G-quadruplexes in the 5°-UTR cancer related mRNAs. &5 41 [RIEFRERL TS R 7 A
(ISNAC2014), /N&,2014 411 A

Y. Ueda, T. Konno, Kazuhiko Ishihara, Naoki Sugimoto, and Daisuke Miyoshi.
Thermodynamics of DNA structures under molecular crowding conditions with
naturally-occurring biomolecules. 5 41 [AI[EEEZRR{LF T R T W & (ISNAC2014), /N,
2014 511 H

D. Miyoshi, Y. Ueda, N. Shimada, S. Nakano, N. Sugimoto, A. Maruyama. DNA structure and
stability under molecular crowding conditions. Asian Chemical Biology Conference (ACBC)
2014, Singapore, December 2014.

D. Miyoshi. Structural polymorphism of DNA induced and regulated by molecular crowding.
National Univiversity of Kaohsiung Dept of Applied Chemistry Seminar, Kaohsiung, January
2015.

—AFRE, MNS FERE COEEET 20 FOEBEREHES, 3R =Y Fy /7 ACD
MR B AR T L, BEL, 2014 4 12 A

Daisuke Miyoshi. Non-canonical DNA structures under molecular crowding conditions. School
of Physics & Mathematical Science Seminar, Singapore, December 2014.

AR, M T b TG & frdF T X DBEREME S OB BLEREHT T T2 HR Y AR AR, AR
Jr TR TR =, %ﬁ, 2014 £ 9 /1

=AFRE, MIBEUBEREEIC 1T D DNA WELEA-U I FHEAEMH, B RTRY K
Fhef iy TR RHAGEEE %m, 2013 4 4 H

I KEf, DNA-7 7 7 = ﬁﬁﬂfﬁﬁﬁ@%iﬁﬁm: EHHANA AL T T Ty R T
4 — D BA%E, BioJapan 2013 World Business Forum, i, 2013 4 10 A

SAF R, MR BRI D e DG L2 EME, % 7 I8 NMMS & <) —, U,
2014 4F 1 H

ZFRE, AIINAL THERE T D IRy DRRETBRSE, AALEM TR 104 [mIFERE 728
FhEx, 2014 4E 2 A

APRH, MBS NBUBEREEIC 1T 57 1 A7 DNA ORISR EMNE T AT —Ef#ED
weRe, - LA ZLODHif‘Eiﬁ”%%L‘E I, f@h, 201245 A (FAFEE)
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<HTEADNZE> TEHFHERT /A A -V VTR KSMEBRBOND FHIBEMAH] (KKRE .
EFAAD

1.

H. Ueno, Khanh H. Bui, T. Ishikawa, Y. Imai, T. Yamaguchi, T. Ishikawa. An alternative force
generation of dimeric dynein in cilia revealed by cryo-electron tomography. Dynein 2013, Kobe,
November 2013.

H. Ueno, T. Ishikawa, K.H. Bui, K. Gonda, T. Yamaguchi, T. Ishikawa. Nano-imaging of ciliary
motion and structure by light and electron microscopy. 7/ A7 ¢ ¥ T RHFEEE S VR
T L, HUR, August 2013.

EERAL, [RERES A = OliRNICEB T 2 EE(L, AR Y M4 v
=7V 7, IR, 2014 45 1/

H. Ueno, Ciliary motion and the three dimensional structure of mouse respiratory cilia. H AN/E
Bt HERO B -+ - flifa - fE{RIZ7 >~ U 27— “Biophysics toward In
Vivo work”, £, October 2013.

LB, SEOBEERIOE R 3 WIS, T AT 1 LU H TR 2
[l AFOZ, B, 2013 45 H

REPRHI REMEIMI S A =D 3 IRoLIE L X 7 VAT NI K HHELA L, HARA
W, KB, 2013 45 H
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H. Ueno, T. Ishikawa, K.H. Bui, K. Gonda, T. Yamaguchi, T. Ishikawa, Nano-imaging of ciliary
motion and structure with light and electron microscopy. Japan-Taiwan Nanomedicine
Symposium, Taiwan, January 2012.

H. Ueno, T. Ishikawa, K.H. Bui, K. Gonda, T. Yamaguchi, T. Ishikawa, Analysis of ciliary
motion and the axonemal structure in the mouse respiratory cilia. ASME 2012 Summer

Bioengineering Conference, Fajardo, June 2012.
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Bl ARSI T4 2013 R RE, m@IF, 2013 4 7 H (BB FFH )

g IE, AR %, WIIEA, LHEE, H EtE, AR, ¥ U7 BHEEAS
F~T U T IV ORIEHEIE A B = X LAOPR L @FSREE A B~ O BB, 2 62 [81 % /15t
WA, AR, 2013 429 A

g IE, R, AR, EMICHEER L2 Lo B OERKE OBE, % 62 bl
T FERERKRE, WA, 2013 425 A

g IF, SR ER O FEHICE BT D 720D X LR BEA b E S B ORI, 2
[IEHE « NA AR E B LEa 1+ /2 fEm S, &1, 2012 4 11 A
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Y. Konishi, T. Seno, K. Kubota, N. Sakae, H. Takada. The region specific control of branch

stability in axonal arbors mediated by kinesin mediated transport. 9th International Symposium
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on Nanomedicine, Tsu, December 2015

Y. Konishi, T. Seno, K. Kubota, N. Sakae, H. Takada. Local regulation of molecular reactions in
maintaining axonal morphology. 7th International Symposium on Nanomedicine, Kitakyushu,
November 2013.
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[. Hirata, K. Kato. Effect of molecular crowding on the dynamics of antigen-antibody
interactions at solid/liquid interfaces. International Symposium on Nanomedicine Molecular
Science in Nagoya, Nagoya, January 2014.

FHGHERE, MR —, BRI B T 2 R-FUESOSICRIET D7 T 0T 4 7D
R O A2REMRGSFYRY YL, 201347 H

S GHAERE, INEET—, Effect of molecular crowding on the dynamics of protein-protein
interactions at solid/liquid interfaces, 5 46 [Bl/A & K5 Fa 2, 2013 4 3 A

[. Hirata, K. Kato. Effect of molecular crowding on antibody-antigen interactions at
solid-liquid interfaces. The 4th Taiwan-Japan Symposium on Nanomedicine, Taipei, January
2013.
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1.

N. Minakawa. The 4th International Conference on Biotechnology and Bioengineering, 2015 4
12 7 (F7EE)

N. Minakawa. A New Approach For Gene Silencing Using 4’-ThioDNA. 10th AFMC
International Medicinal Chemistry Symposium (AIMECS2015), Korea, October 2015. (Invited)
N. Minakawa. Development of RNAi Medicine Using 4’-ThioDNA. The 4th International
Conference on Biotechnology and Bioengineering (ICBB2015), Singapore, December 2015.
(Invited)

Fg JIl B8 B¥ . Chemistry of 4’-selenonucleic acids. —Can 4’-selenonucleic acids exceed
4’-thionucleic acids?—, 7> F L A « ElnT « T U N — R A 2014

43



5.

P ) 1 LA, 4°-F A1 2 O 2 IR AZEDFFE O JREE, NMMS 5 15 [l < J-—  5#8. 2014
F9H

<BHALAE> MENEBEZEALEZFHEDD ST/ F+v ) 7—0HE (RERE : RE BH)

1.

WHF FEBREEWET /L, NMMS&E 11 HEIF—, MF, 201443 H

<BEHAHE> T1HEANREOREZERT ST/ FrRILERVEHRBEICELLIERXRSF

1HFERM (REE H B

7oA, ATy OB L EZOEIZEORIDOWREEME > Tk FET 5, B
FEAARBSERE AR B 2 E TR T w77 & TRkOME L] Fk7 A H27 FEHHER,
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Y. Xu. Nanobio interfaces innovation enabling nanofluidics: general methodology, critical
techniques, and nanobio applications. Lecture Series for the 100th Anniversary of the Birth of Lu
Jiaxi, Fuzhou, November 2015 (Invited)

Y. Xu. Site-specific working inside nanofluidic channels: general methodology, critical
techniques, and nanobio applications. The 2nd FZU-OPU Joint International Symposium on
Photocatalysis, Phot-functional Materials and Nano-Science & Technology, Fuzhou, November
2015 (Invited)

Y. Xu. Site-specific working inside nanofluidic channels: general methodology, critical
techniques, and nanobio applications. The 5th International Conference on Optofluidics 2015,
Taipei, July 2015 (Invited)

Y. Xu. Functionalization of Nanofluidic Channels and its Application to NanoBio Sciences.

Summit of Biomedical and Health Engineering, Shenzhen, January 2015 (Invited)
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BRI, A fRVEB N (T 7 > — M DORIR & E M B~ OIS HER, 5 19 [F
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FFSBEIT, T BT Lo @ FRBERO ARG ~FE R~ OBk ~, B AR
HPRMAEMES S HEGIZ, B, 2015 45 H (FEFR#H)

W RSB, @0y CRERE OIS & o= — 7 e fptE 2 R U7 R EIR A~ OIS B, 5
351 [\l AH 7 +—F ZHBIE, 201549 A (FBFFa#TH)
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1.

Y.Imai, N.Takeishi, S.Ishida, T.Ishikawa. Graphics processing unit computing of cellular flow
and adhesion in microvessels. 3rd International Workshops on Advances in Computational
Mechanics, Tokyo, 2015 (Invited)

Y.Imai, H.Ito, D.Matsunaga, T.Omori, T.Yamaguchi, T.Ishikawa. Viscosity reduction in

bimodal suspensions of two types of capsules. 13th U. S. National Congress on Computational
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Mechanics, San Diego, 2015 (Invited)

PR - AT, RoAER, BTRAEA, IHAMESE, A)IFRF] THUNILE N oI
- BEBROFENFET V] B S HAKET SRS (2014)

Y.Imai, A.Ami, T.Yamaguchi, T.Ishikawa. A numerical simulation on the motion of
malaria-infected cells in microcirculatory blood flow. 7th World Congress on Biomechanics,
Boston (2014) (Invited)
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2B . Nanowires for analyzing biomolecules, 2nd Asian Symposium for Analytical
Sciences, Fukuoka, September 2015 (Invited)
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“Z 1, Nanostructures for biomolecule analysis, Pacifichem 2015, Honolulu, December
2015. (Invited)
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T. Yasui, Nanowires for Functional Biomolecule Detection, Pittcon Conference & Expo 2015,
New Orleans, March 2015. (Invited)
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Y.Toyoshima, H.Higuchi, Motile and Enzymatic properties of native dynein molecules

K. Hirose, LA Amos, Handbook of Dynein, (2012)

Y.Toyoshima, H.Higuchi, Motile and Enzymatic properties of native dynein molecules,
Handbook of Dynein, (2012)
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1.

K.Ishihara, H.Oda, T.Konno, Cytocompatible and reverse-transformable polymeric hydrogel
matrices, Handbook of Intelligent Scaffolds for Regenerative Medicine 2nd Eds, Pan Stanford
and CRC (Taylor & Francis) Singapore, (2016)

K. Ishihara, H. Oda, T. Aikawa, T. Konno, Bioinspired phospholipid polymer hydrogel system
for cellular engineering, Macro Sympo, 351(1) 69-77 (2015)

B. Gao, T. Konno, K. Ishihara, Cytocompatible and spontaneous forming phospholipid polymer
hydrogel, Eur Polym J, 72 577-589 (2015)
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b2 T2, 66(12) 925-932 (2015)

T. Konno. Cytocompatible phospholipid polymers for non-invasive nanodevices, Intracellular
Delivery II Ale§ Prokop, Springer Netherlands, 255-264 (2014)
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A.Tamura, N.Yui, Threaded macromolecules as a versatile framework for biomaterials, Chem
Commun, 50 (88) 13433-13446 (2014)
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N.Yui, Emerging biomedical functions through “mobile” polyrotaxanes, Supramolecular
Polymer Chemistry, Wiley-VCH, 195-204 (2012)

Kazuhiko Ishihara, Yan Xu, Tomohiro Konno, Cytocompatible hydrogel composed of
phospholipid polymers for regulation of cell functions, Adv Polym Sci. 247 141-166 (2012)
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K.Ishihara, H.Oda, T.Aikawa, T.Konno, Bioinspired phospholipid polymer hydrogel system for
cellular engineering, Macromol Symp, 351(1) 69-77 (2015)

B.Gao, T.Konno, K.Ishihara, Cytocompatible and spontaneous forming phospholipid polymer
hydrogels, Eur Polym J, 72 577-589 (2015)

Yasuhiko Iwasaki, Kazuhiko Ishihara, Cell membrane-inspired phospholipid polymers for
developing medical devices with excellent biointerfaces, Sci Technol Adv Mate, 13 064101
(2012)

Kazuhiko Ishihara, Yan Xu, Tomohiro Konno, Cytocompatible hydrogel composed of
phospholipid polymers for regulation of cell functions, Adv Polym Sci, 247 141-166 (2012)
Kazuhiko Ishihara, Yusuke Goto, Ryosuke Matsuno, Biomimetic polymer nanoparticles
embedding quantum dots, MRS Proceedings 1357, mrss11-1357-1106-07 (2011)
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Sho Shinohara, Satoko Shinohara, Takanori Kihara, Jun Miyake, Regulation of differentiated
phenotypes of vascular smooth muscle cells, Current Basic and Pathological Approaches to the
Function of Muscle Cells and Tissues - From Molecules to Humans, InTech, 331-344 (2012)
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Interface Communication, 37 (2013)

5. Y.Teramura, H.Chen, N.Takemoto,, K.Sakurai, H.Iwata, Polymeric materials for surface
modification of living cells. Polymeric Biomaterials, Volume II, Medicinal and Pharmaceutical
Applications of Polymers: Third Edition, (2017)
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4. Kobayashi Y, Gonda K, Ohuchi N, Imaging processes using core-shell particle colloid solutions
for medical diagnosis, Athens Journal of Natural & Formal Sciences , 1 (1) 31-41 (2014)

5. MERSERG, I 2 IRE, 2 MBI B ORNE. X CT A A=Y 7 ~DF /KL
FEEA OIS, ALK FE IR ME R E 22 (2), 61-66, 2013 4
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YT e A A=V Partll WRERHTHR 18 T LSRN, 166-171, 2012 4
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1. [AERELIE. #etER U ~—iEE v ¥ —. EROFRZ 66 (2) 163-168, 2015 4F
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BUNSEKI KAGAKU, 63 (6), 455-465, 2014 4
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2.  Hisanori Yagami, Hiroshi Kato, Kanta Tsumoto, Masahiro Tomita, Monoclonal antibodies based
on hybridoma technology Pharmaceutical Patent Analyst 2, 249-263 (2013)
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2. Yusuke Ogura, Takahiro Nishimura, Hirotsugu Yamamoto, Kenji Yamada, Jun Tanida,
Photonic DNA nano-processor: a photonics-based approach to molecular processing mediated by
DNA, Nanophotonic Information Physics, Chapter 4, 91-113 (2014)
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(2017)

2. Takakazu Nakabayashi and Nobuhiro Ohta, Sensing of Intracellular Environments by

Fluorescence Lifetime Imaging of Exogenous Fluorophores, Analytical Sciences, (2017)

3.  Nobuhiro Ohta, Takakazu Nakabayashi, Intracellular Autofluorescent Species: Structure,
Spectroscopy, and Photophysics, Natural Biomarkers for Cellular Metabolism: Biology,
Techniques, and Applications (Taylor & Francis Books) (2017).

4. WMER. Ty Taroan—vary, BERRES AT I X, HOLFMA AV T, &
JE Z% 1 C @ radiative decay engineering, F&J:DO FH# (FEEIL), 2017 &4
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J&, (2017)
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1.

Hatakeyama H, Akita H, Harashima H, The Polyethyleneglycol Dilemma: Advantage and
Disadvantage of PEGylation of Liposomes for Systemic Genes and Nucleic Acids Delivery to
Tumors. Biol. Pharm. Bull. 36 892-899 (2013)

Yusuke Sato, Hiroto Hatakeyama, Mamoru Hyodo, Hidetaka Akita, Hideyoshi Harashima,
Development of an efficient short interference RNA (siRNA) delivery system with a new
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LIZ, NMF - EREXDRENVRERZFSITLERBRIME., FERMITThEXZDHA
MEREFTCERHFICANI-ERETHY ., HANICRTI 2 HIIEHEBOTRKETLEHREE
2TV,
MEIEEEIL. BERE - SEEERDEHFBHIEL. 2 FREO—EZMEMRLEBMNERET X —
J—FELT, £MEHORBFLGIMPEERICHEE LIE-—EDRFRIEN L. FFRZEIC
EOKKERDERBHE ZDARBEEIDIREF TERRE L-EEHEMENICHET S T/
ATA4VURFRE] ZRIRT S ETH D,

(D) BEEAETH/ AT4 VU FRZ2ICEHT AHARRZRIR L=
F/ATAVURFHEMRRZI/TEDSELSICL., BEZHR L OER, HBAZTEIC
TEh&2UGMAE Lz GERE 100%),

Q)&FFE4E (FR2ZEFEEF2EH) ORFNZEOLHERR - 2FZHRASNOMRRETR
ZHREL. REICHT 2EBNREORR. —RHUEROBE. ARMETORHNEREL
= BHET. BBENANSZZHAEL. FEoFOEERRIFOMEZITE o1

FFEE. 2FRE. RENREZE 20, HEERSZEIE (F/ Z2ER#E. B4
IATAV IV UROIL BRT/ATAV VI URIIL) EHITARY VROV LE
KigL. ARIIFE TORRIBZEZED D EHIC, BEMICHLIFERERFETEDLLIICLE B
R 100%) .

QEENHFRUFHIEESFICHAL TE. RERXFETORFESOWEB 5 A L THEBHMIC
HEBRREZLARLIz, SHOEENTFEHBRL. *vy FT—21 L1,

CAYEZES, BANAAITUTILESR, BRIEER, BHFFER. T/ E22HBELD
BAT. BELIFICHETELEH T LIEMHIC, HEEZBTERKEIZEVWTYURSH A
EHRE LI, AREEEEDOWEB YA FERIL, FEY Y XADFERAM. AERRREE.
News Letter Zr EDMERFENBF RO A ZEZEMR L =, BIRFHAIZER S TULFHFNMTEE 4
BB EDERV VRV LOREZTE L., BEEIFOFERRY FT—U DOIREERL -

(GERKEE 100%) .

DT/ ATV R FREFRERUVPFRBEREEL T, HFIRMR - REREIM - Ao #
AlezREL,

MRAELVAREHANOAERHBEIHH EHS L TRROEBRT D EEZRET =01,
MABEORMRAREDIELZEERR LIz (ERE 100%),

O BFERH. EESHFOABMARICH L TOXEZTHE 2=,

HESHOMREEZEFL CEFHRRZLE. R LERIC.EEHEGEZEM LI
AEHREBICEAL TEIHBRHFEOFAICEALTEMT A ENTE, —A. HREBOHRSF
MXEICEALTE, XBAERBRO-OOREDIHIIARETH >4, BILUNLTLITEE
FTEHENTELGN > (ERE 10%),

6) FEE RO “WIRAD FILMOBITEREFR OAERAL—F—EEREME" OERZ

TE 21z, Ff. HEMETHEALLRFERACEIERFEBRBEZETOFHERRLLE
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RRERRFAICHEBRICFARGHEAL—YV—EEREMBRRBEZBARET HL LD
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2. BiFRETHOMRIEE - MEEMTRBEZERBLT. AIAOEEZRI > 1=, &RiEZzERE
TRHEHIT, KERFLIRBFEZRAELTRALT. MREOXRBRHEMZE G o1z, =
NICK YBFHMGER. EELTLEQHIBICOEMAY  $1IFEFZLEFLILATE GERE
100%) o

(DAEEARRTRLBEMNICEETELIEF O UOROVLEXELT,
EFMEENRBICRE., RIL-EFREETOERRRFAEGEZELE: (ERE
100%) o

B FEM 2D EELTER2I EEICEEBRY VRSO LERELT,

EfES RO LZEIEFEHE, ZOM, BEZETOEBRERIZTYTIA M URDD
LORE. FIREBR T, HEFAELGRYER Lz, FIZIEX. SMEHRE 4000 ZI2E LR
10th Wor ld Biomaterials Congress (F 10 BHFNAATT ) 7TILEE) I2THWNT,
Intracel lularyly Acting Nano-structures Biomaterials DL VR H LMNFIRSh., £
Ltzo =, BAFFDIEERFIHEDEEGKRKETH S International Chemical Congress of
Pacific Basin Societies : PacifChem2015 GR AT X EEILFERE) IZH LV T, Symposium on
Nanomaterials and Nanomedicine MRIRE N, BET S EMNTE T,

OSBRIV EBMFERTEIERE T/ AT UDEBRHE) 2N, EXTHIRLT=,

MXDHEHREL LT F/ AT UDRFHE] Z2HFRELVERT 5 FE 2017 £E
FI4T) T, I CICRBOREFERT L., RE. MEFEEFTH D, EXIZEHL T, EFRZFEAM
#5X” Science and Technology of Advanced Materials [Z4F&E S & LT, AIFEMIEHTF
TOMERREZHRICIEDHDEZZEFZERLTI8HEEFE L Focus on Nanomedicine
Molecular Science” #HM L1z, D5 5. 3fwEA Highlight mXITEE Sht=,
(DOI:10.1080/14686996. 2016. 1181824) (:ERKE 100%),

6. ARAROME

BARIEE A1 +/ AT 4L DRFRE

FICHARELEERENERRENLA A—D U THMTTIR, IOXRNFHERO/NEEE .
EFFY FEFRAVTIHEREMNICSHZEMBE (4nm, 25ms) TEMTHZEMNTE, /MNEDS
BEHZRETE Iz, FEREEL., BEERICERTHAEBELSN BTN I1ITELLIILEE
BT oL, BUNDEMNERBZLIRELEONT-, COFEZLHALT, GFPEHRBE LT
AANAMAEZIERETICTHAERE 100ms TR TS, EEFFY FEAWVT, HABEZE
BEEARICEEICERT S L THERE Ims, Inm ZFERTER, 512, EFFY I
NTEEICHEV GFP A F2EEOHHEBANOHHICZHFRIE TSI LICKIVEEEZ LIFT:
& A, DREE Ims, 2nm D MEEEN T ONTz, DADEEZ LT LT RIRBIZEHTL.
R B2 ERERE T A ENTE-, CCTEBONEHBRNTA A—CUSBEK, B
EREOSRTERFEE 30nm, 33 msec FEMNIEET SN THS (A0 BIFED ZERE 120%),
EHIC, SODESIBERAEPKAA—DUIVATLZFALT, £AREBOESZHET S
CEIZEYILTz, BEMIZIK, T ORDEICENT, DHMERNOR/NMOIRGELI=y FTH
5 “HILaArT” OFEORBEO ) H—ELTEBHLTLS C*NEIEE,. HRREKED
SHEZERAEE (20 nm, 100 fps) TIRAAZEITHILE, ThiIZ& Y., DEHEICERTM
BEMZ 5 E CVIFHRFEMICINIBT 2 E VS H LWERZHE L= (A0 BIfEE ZRE 100%) .
—A. HIENORIGEERICEEL. ChZEBATEIHRIT0—JTDRIRETo1z, BFR
ELTB-ASZU FoF—E(B-gal) &EIRL. DAFILT I/ IFILEBHAR)OZ XS
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(DMAE-SS-PRX) & M#EBEHESHITMEMBREMEZITE o=, HRECSFERBERIZ. &
BEEWANYTHICEHEFA, 2FHBICL2BBRBRARILELEN, 22T, JA—J¢4HD
DFOEFFMLEFTEREZRAHT IS T, ChEERBELE, I4bhs, EEXFHEE
BEZHFOBEIFHK GRUD2x42) Z#EAL. DNAE-SS-PRX & B3 (DMAE-PRX/ 8 -gal)
BEREZRHRLIz, ChlE, BREBOBED 200 5, REFASATLE2 NI ERA
HE (Xfect) ERIFOMABAMNEZR L=, DMAE-SS-PRX/ 8 -gal &KL Xfect Z{E
ALESEDSBUEEVVMREATE VEBRELEZTIENAONEL o1z, £z, B-gal
[Z& YUSEMEIE T 2MAARITE FS v T ERWEE T, Xfect [CHEE L TH F1 0k
RNEEZRIELHLONELG STz, T HIT, siRNABEAZNZEL siRNA ICL H2BUMMHEETRD
BEERFEARIYVBHESN oz, CH5LEIENL, RUBDSFYUBROBENR L DR
[CLHBEHMELTHBRELS L UTHRAENTOERS FORGHIHICENTHS Z EHHH
TRENf=, EHOMEZHEANICEVWTRIEYT SBSFIE. #HRUTTFRZLESHER
RTHS (A0 VEERH : ZRLE 100%),

MREE A2 F/ AT420DEHDHFRE

MR OWTEME mRNA Z BE#EHAIT 52012, E& 200-400 nm (/T LRt EREICS =K
E-aEENLGBRE TO0—JTHhE3NFE—aVZEFAF - TED UHEEBIZE > TESR
Z47LN . mRNA (2% 3 BB HUMEHDBIR E T o=, ERL-BHM/NMEHERELIZE T50F
E—a OHBBEZEE 1 x 10' 2F/m’BETHY. 4—4 v bFH U TICHT 2RHERRIE
BRRTINTH oz, SHICHBB/MEHORERE - IEEREDOREZZITL. A2 ERR
DOFRFEL-MBEFEMER) v—2xEEHEHE LTHAL, BRE - SICEHEEBM/NMES %
EHRL, AMEORNENE mRNA Z4FEM ISR ERTREELBB/MEHOERERE O A TLDEE
[ZRTh L=, E ~ GAPDH & 1 #REAIZ 1000 O E—., S nNIEEDNRERETHEET S EEZA LN
50, BELf-F/ TO—TORABEEEINSODENTOEELIMNTH>fzc —AT. +
J7R—JORIGEENSRELONDZ—4 Y FRFOEMNTOEREEX 10°EES < .Ml
RIZHEITSH MRNA DIEERENBRRERECELGH>TVWS I EAEEREIZE > THLL
Elgotz (A2 BEI=% : ERKE 100%) ., HIlEAAN, BB TO—JHEDERFHEEEET D
M. WRETIEI O FY A P—XBEHTEESINDS O, MEHLFEEICTEMN, >z, T T,
MREEBERTF R (B5) EAFAUHERTF R v ROVHE (PAA-g-Dex) ZHAHED
#5452 &T, HMIBESEMZEMICALL., HEALSHBEE~OEENLY FEAZTEE
[ZU7zo WNAH A LIFE—7y FMEERFREMEE T T U= BEEE R ONA U1 L) BREE Y
—Th. 2—7 Y IMEBOBFEEZBRIHICIVEBBLEETES, ChICAIZEBI v
B> (PLL-g-Dex) DFEMIZE > T, MNAHF A LD T FIVEIREREEEZEH. 2—4 v F%EE
BRHEBREZ 1,000 EmMEIELTENTE Rz, £z, miRNA D & S5 T EHEBEZERICTT T S
fEtbEH LN, miRNA ZEDHRAERERE 2E > T S RNA D FEHEMICYIIRIGT
CLETHIRRADEGEFREZHEHT S ENTE S, DNA 4 LRIGIC PLL-g-Dex % F&MMd
B5IET, EBRMICHERNEEN1THERLL, S5IZDNA YA LO—EBITISERI%ER (2° -0Me)
FRWSZ LT, UIMEHZRARIOELEFTSZ LTI LT= (A02 BEALIL : ZFERLE 100 %),
HAEBFHEOEN-EFFy ~ (D) ZFAL. RETHERNER )T —THET HI LT,
RERICEVHRBIZZE<KRYRAFTFAGNSF/HFEER LI, ChEERELT, REITHKA
BAYIRTFFEHFEEL. MIEARYAAEZEEMNICHEHAT S5FEF/MB L. MBRRNE
YRAAICBEL T, FILX=2, VO UREDT I/ BEREZHE DA VIRTF EHAMEMNT
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HdH_EERLI= FIS. TR/ BBELEDV—VIVADRANEETHSH EDHEHRE
/e AVITLF U EZHETHEMBRANORY AHN, TV FYA4 F—VXTELS
CEERL., MBEADEEN SHRRICEITY 585 H 5~30 2T, 150-250nm/min T
L5 E. TRHROBEATOI Y KV —LOBEA 100-150nm/min TEL S L ZHL
MMILt=, COMBBIMEELT/HFIE, AREEATOXRARICH LEFMZET 1=
FEMEAZEREZENLTHE - FITRIEAL MEEER L TEBZERT SR,
H5VEERICEDAAEZOMIHANGE SN TINS, —A., MRREICK SHiaHaE

FMEICEALTELRRZE -, MRS T LY v R ZMBRMER)T—7)ILTHEEL., HiE
ZRELESE. MEOBEEENATILOBERTHETESZ EADM>fz, THHE,
FMREZAVIGEE. 1.0kPa LLEIZ/ 5 EHMRADEIEMNE LR 0D, 0. TkPa 158 TITHEAEA
BIEY S b orf-, MRAAMZRNS L. 1.0kPa DIFEIZIF G, GO DK A 95%
LECRY, —GMaEL TS xRz, CORBTHRE2MEERS2 /N EllaRN
ANEEELTHMERBZITO &, HROAERICHELT, 42F0EHRA~NDHLFEZEH
L. COMRBRREERNERICEMBIEEL TS A02 PERTR : ZFRE 120%) ,

MEEB A3 S/ ATV FRVESFRE

#HLUWESHA Y I DNA(ssDNA) . RYU T FL 25 1)a—I)L(PEG) ERR T 7FUILI R ) —
LT 22 (PE) M5 72 5 51K (ssDNA-PEG-PE) il EE 0 F & LT, MO REA~ZEH,
F/HF. FRERAEREOMBEEH L. ME~NOBEMNSEEZHATz, EARMNICIE. BRI
BEAZVEESHYRY—LOEBHICK > THIERNEEBREEZRETESLII L., MEF/ H
FOEMICK > THREERE | BEMAADOBIER 1 MAIZHIZY R BBBEETES L
ZRLIz, SHICHIRERNAYIM TE5DNAGSEZHT 5 ssDNA-PEG-fEE #5%5tL. T hic
Lo THIfE—ERL L [TMila—MiaMEs 2 FE L-RICHREREZT S L. HEHEE
BIRMWICERTEEEER LT, (AO3VIEHE : FEME 100%), NADERRICEALT, U
INRNEETHDIEDEZNL, JVUNEIE ) VINBOREETEENICHEBT IFEEZRARK
Ltze YORDERBRERANAMBEBIEL T 2 BRRICIIRTOERR ) U/ X, EEH
) D REICHEARERTEN 4 FIZERIEL TV, ZDEHBY) V/E T, NAMEOIENE - 2
FICKY ) DNRERBELNERELY D/INEORNNEED 206U TICHED=HIZ, BlDY X
HI~NDRNEFRIEL. BRELTHPADPEB LA HLIZLERR LIz, 512, YU
RN ADBRENATRELGENLEES X RIRINEZHEF OTILFE—FILT/ HFEH
L., NAMBORNBERESZHEEICIRADZEICHYLE, CORBIIMHELERSY) >
NEIEEICHRIL D, HABNADELTEIZE1 S PAR1 EAEIZT;EB L. 1 PART ik Z &+
JHFICHEESEEBZHRAOEN IO —TJ28/8LE, COTO0—J L MBEEGERE
AWV, FHTHELEZE FPABRBORZHZT > -HER. PABXKOEREZEHETT
Bl 2ZMNSTA—F—%EBHTSHIEITHIILTz (A3 BIAEM : FERLE 100%) ., AR
BT, BOEMEBRELENDR FLRICEKYBEINS R FLREREEN, 7IL¥X=DE
G oML 58S (RGG BEF) CBEET A EEZRREL. ChERF/NTA—4F—¢L
THELBA ML RBERABERFZREREL. TOMBAEEEHELMN Lz, £z, BKESHA
BIIRETHIN., EEOBELNSHEE LI-ESEBOYS / LEIFIZEY. KEXDOBKESZD
PNEESLICRIEL., -9 82%K T, ChEEBLLT, HE-EARENZERL.
popoplanin (PDPN) S FMEMLICEE T A L2 RHE L1, PDPN 21BM L T 2 BEFHE
REMBEBREL. DEMABRZOMEOTRESEZTR Lz (A3MER : ZE/RE 100%),
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EMREBEBICE TAHRAAREZREL-FHER. ¥ZKOHRAHARBEENRDONTz, TD—
HMERT,

OHIERNEEEZE-> TS VEREERICEB L. MIEBABRREOENTS K UEBRIG
ZY—ILEREHICOWTHIR SNz, VUBBT XA TIIRYT—IERY) VBB EEERICK Y T 8EY)
WEERTDHIENTED, ChEHREMARLLARIOZFHOSFOEE L THERL,
TR, VOBIATILRII—DI2O0TFRA M) ENLAEDIBRIDOIXTH U EER
HWEDHILITH LIz, SNITHFVORRTHY ., R VERIEBRIZGETSHLLVYE
BHET/NA AR ET 70—J & LTOFRANHFTE S,

QHEANICHFEL TV S2YMEOERALZFAT S L T, HMIEANOKEBELZELE T
IS &KL, SHITHBIMERICKY ., pHEFES-I IZHITLBEREED) 7ILE A L
BRHEEAIREET AL OA BB TO—THARARE TS,
QEBHDEMBRICFATETIMBRMBOHNLR) T —F/ HFEHBEL. ChZAHL
TAIVAT7LX=2 R DEBBEEANZFFEM L 1z, TDHRE. MBERNIZIRYAENSEDOH
BEEMBAL M EL o, T, HIERYIAAEZ. HEIRVIH-TIRETHI I LML, B
HAfREME L L THAS— FITFECTHAZERT SEOMAREANICIERT 5 EAREET
Hot=,

@MANTEE nRNA Z BRI T 52012 /MRS OREICKBRE TO—TTHLIELF
27— E—a2 (MB) &8 L = uNESt Z/ER L1z, fREIHRFNE D WPC R v — = REEER
HELTHAL, EHOEABREEALEEBEIURKEB Y ROVOBEEILEITo2-. R
SEENSRBLONEA—4Y FDFOERNTOREIZI0CREES < HEAICE T2 mRNA
DICEHBNBRRERECELDI LA EERBIZCE > THLMIZ LT,
BOUVSAFAEFRIMNETI S T4—ZZANE LT, HATYHTREMEOANLIBE 2
B9 52 ELICHIILTz, £, HRPARICKYEBEFORBATHIFAN=ZVOAREEA S
ALERFNTHIEICHTILE, HEEHOEEIHRAGEERICEELTWA I LAMON
THEY. AARBRIIFEEREA DX LOMFERIZELN D,
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HAAN D THEBED T ) A A —V v 7 LR D T T IIVENT
PFFRRER R OB RAEZE R fn BB
SHRFZEE BT RCRESEASER ¥ oA

1. R OME
Tz, MEANL~ T ZENTEZ 2EMBEE 101 H 2 WIE LR LV TR %
ZLETOTVD. SFER, ZALD0RAMIIORET D720, N OTEMEREFE % R 4E
SHELHZ LT, HEONAMBERE I EDLZ ENTET, ELAFEELD | LATMEOAR
B RE IR & Sk T 21T o 12, ZOREINERG ORI EBH L TWEZ &b
bk ol

=

2. BIEDOERLAN

MBI 7y FHERE D BEAR 1L, HOCEPAEBISE L 0 FAEMFOERIZ L > TSR E -~ 7.
LU G, AR FoRtE AR 2 Do+ 2 BT 5D TIERWic, 246
RO HERICHM T 5 2 LT TERY. 0, oFERREETEENICBIETS 1 aTF T/
BEOFMAES L, MEINTCERZEHNT, orEROFEMAHL I, &6
(RO T R A DB LD, @ TRER OECBIZENTREL 20, Ml D5y
FAEZIEREICAETED LI ol L LARRD, ZAbLOEN, +hbbatEn
H, o FAEWE, 1 HoFEtil, dOerET ki 2l e b T, MRNOSFOSEBEET
DHAFZEITIZ E A LR, 22 TR TIE, T OIEEOHMER 2T A, S5
LWHEZBE LT, ~7 ZARMBIN DT ) A — hVEEIRD 75 X0/ NGB O BUG D ki JE

HE 21T .

3. B

25 AR B D SRR BY BR = DR A

WA, DS AUHIR OO HR T b A AR TS A BRI O BRI M A 7R 372 80, B VAR IE
DHDIIPAVEFERTERVERER 2> TS, Fxld, MOBMEENG T 1 1S
AUz (Brain tumorstem cells, BTSCs) DERAMRICZHT T DilittEZ T2, 28 AL &
AR IR 72 WO ES AN UST (2LE4MER (280nm) 10 4y MRS L7271%12, ®pefificfise Li- &+
R b - EGFR O - ooiEEh A4 18 8F L 7o, & OFE R, 28 Aiiila o EGFR DK |- o ESE) T,

BERTE I E A EBL LD o T, ZHUSx LT, 8 TIXAeV 087 T, B bkos#Edhix
RELSPEENT B 2oT). T EMD, DAEMIAN, SRR DIl
HDHZ LB E ST BABHIBATEIZ DWW THH RS S 9 oD kL LT, #fa (700nm)
DHENCEFT DL LB, HEmREZRBAET 2EEAFE IRT00 ZFH Lz, 2o IR700 (2243
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AR A ORI & o X 78 (CD133) IZxtd ik a ke L. 2@ IRT00 &Hifk &
DA ZE D AR & SOG % ST, R (645nm) TR AT -/ER, 5 REDOMR
FHz k> T, BABMRN A a—Y A RITIERbLELNER-T- (K1), 20Kk
ZRAVE, BRI =7y FeTOMREZEEISEL N TELLHFFIND. 20
IR700 OIHHZ L > T, /NEEEBAELS 725 2 & 2 fRIELE LT, MO L & BT
fliCE2H LWHIEEZRI Lo, Ziud, MlaofiHz2E% 245 L, 9 500nm x 500nm o i ff
NOREWD & EDRFRINZMA DT v 7T DM X VT 21T o 7o, ZORER, B850 AR
WCBWTIE, £ TR & & B L7=olzx LT, DAsMlaicisunii, &L A
HDENRKREL RoTe, ZOFLEPDIL, TE—F —F U XITEOREMHLIZL D b,
— . ELENKREL RolDlX, AN T L e 7RI LeZ & T, MKENO B H 22
MEIN LD ThD EEZT,

IR700-secondary  Primary antibody

antibody conjugate (anti-CD133 antibody)
\ 635 nm laser

C,HyN, Na O, S Si,

0 °
P . P res
¢ s N

b C’) 7‘:
Chemical structure
of IR700 dye

X 1. IR700 ZMifa4rBAITHES LT, @RPBREDRA

DR OREES O T L T AVEHE
D VBRI NZT v 2 EToLFMEE, BREROCEMNRNMEEZTTY Z Enmbi
TWn5b. Fxlx, LEHZE3STCHLECERELZ EF5Z 10k - T, BEOESHNE LN DB
B mRFZEH /5 fERE (Tonm, 2ms) TRMTZATo7z. ZORER, EBEBOEIFIX, L v Lo
AR O SN L CHI A 0 BT ookt LC, I\EOFMIE, pAvy AREICEST
EE—EThoTo. ZOBREFWATHOOET NHEICE - T, EBENX, IUHE S bk
WELEABIC L > TEABINTEY, RIFOWBIL, A MLy FT 7T 4= a0
TRERFEAZBINT 2 2 L CHANTELZ EZ R L.

ZOXDIRIRBBEN . LIHFA TR BREMICLZO X D 2R ED > TnD Z
EEL DB ADOT ) A— FVEEDEN, pN L-LD HREB LY, a2 b— 3 Ui
FIZE > THLMZ LT,
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Imaging and model analysis of molecular function in cells

Hideo Higuchi
Motoshi Kaya,
Department of Physics, the University of Tokyo, Japan

We image the vesicle transport in mice under a noninvasive condition. We developed a
non-invasive technique for the in vivo imaging of neutrophils labeled with quantum dots, up
to 100 um below the skin surface of mice (Fig.1). The quantum dots were endocytosed into
vesicles in the neutrophils, allowing us to track the vesicles with high spatiotemporal
precision at ~10 msec per frame with 15 nm accuracy. When the neutrophils were moving
within the interstitium, the speed of the vesicles was very fast. The speed is about four times
faster than the in vitro velocity of a molecular motor, such as kinesin or dynein. This is the
first report in which non-invasive techniques have been used to visualize the internal
dynamics of neutrophils'. The observed high-speed vesicle transport is likely important for
the bactericidal function of neutrophils.

Noninvasive imaging method was developed to visualize GFP in tumor cells in xenograft
model mice. We chose mouse auricles to prepare tumor because of very thin nd limited
hypodermal tissue. We prepared a novel xenograft model in the auricle of SCID mice with
breast cancer expressing GFP and glioma cells. Tumors composed of these cells were
successfully formed in mouse auricle by improving injection method. The structures of tumor,
cells and tumor vessel were visualized by tissue staining. The GFP cells were observed by
fluorescence of GFP in separated tumors, dissection of skin around tumor and without
injuring. We successfully performed real time observation of GFP within breast cancer cells
under noninvasive condition.

Sarcomere is an essential unit of cardiomyocyte. It is well known that sarcomere has three state (i.e.
contraction, relaxation and spontaneous oscillation state) dependent of the solution condition. In intact
cardiomyocytes, we found hyperthermal sarcomeric oscillations (HSOs) that is Ca2+ independent and
high-frequency (~5-10 Hz) auto-oscillations induced by a rapid increase in temperature to >~38 ° C.
This finding suggest that the temperature shift the state from relaxation to oscillation. We found that
the HSOs was occurred in skinned cardiac myofibrils. The skinned myofibrils are suitable for
exchanging chemical compounds and proteins. Therefore using this system, we will understand the

molecular aspect of HSOs.
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1. R OME

vruT XA RN (CD) ZEREICHIRE S F 2 Bl Loy AR ) m 2 %4 (PRX)
TR NGy - BOSHRAT . TREOGH 2 HEE L T 5, ZhuE TOMFSE T h Ml N BR 52 4F
BN RIS E % 9 PRX 28I L7 flaN~OIG R ERE, % v /"7 EDEA, 725N
WO HIRMERENRE TH D T4 VY — LIRIREE L L TO PRX OIGHZ R L T&E -, A4
Eix, 94 Y Y —=LHET A~ U RCKT DIEREDROFE, kERFEHNTET AT
BT HEHERE invivo TOENMEICE L CRHMliZ T o7, LTI, AUr&xHh &
RRE K7 OBEA I Z FE invivo B FFAICE L TRFEOME A MH T 5,

2. FREDOEREE®

FHHESEIRIC IV T, Al B O FEME ., TEIGYIERIC K 258 O BIRIE, EERIC K H5E
KR STt T BB R FIEICOWTER 2 2 FIEPRET SV TW5, BUIETIL, BaE X#E
H~DOBEFEBMEP R OHEEIITOA TS, BREREDIZLALTHENSOHRRCED S
DTHY ., HEBFEMOMIC O IR FIMDBLE L R DBE~OAHITIRELI 2D, F
TR (K- C & % bone morphogenetic protein-2 (BMP-2) X5 JIZH DO FELET Z & A
HNTEY, BAERIZBWTALERESN TS, LnL, BMP2 X RLEERS VNI E
THY, FEEHOBHEZZIEy HE Vo2 E2ET 5720, L&D BMP-2 513
BERL, Ll ZEEEICLDIRIE. BEEEE. BLFEORENH D, BMP-2 D5
B, BSHEERBOLZOOT Fu—F L LT, BMP-2 OfFEMZ TUEET 2 RN OF]H ARt
ENTWD, MBRLEZHE CTH D~/ % BMP-2 IR 5 Z & T, KIEETOENER
BHENIREL 25 Z ERHESINTVD, L LN LAY T srkEEEH %2 R~
oo, BRICHITR#EECH D, £ T TARIFLTIE, ~ 3 oM E S L TBY TS %
AT 5KV axx4r (PRX) OFHEZRBF L=, PRX @ a-CD Iz~ Y > L [FEBEDOLT:
MG T D2 A U7 fifR{k PRX %Gt L BMP-2 L ORIV A A a7 Ly 7 A
A, M TEEEVER L in vitro TOF0AICB U CRIAEEE £ TR 217V, FilR{k PRX DU
IZ& YD BMP2 OBMENENRE L METAHZ 2R LTWS [1], £ 2 TREEIL, ~
U ABHHBEE KIBET VKT 5B FARRICE U CRIME L 72,
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3. R & +I%\“/:F\:])2‘> +ﬁﬁ?gft-2pr
EHEIE S F L LT TR 2,200 oK Y Al ol oy

TF L 7Y a— (PEG). BikS+

LTCaCD MnH725% PRX Zfifl L7-, &K
PRX |Z 1,3-propanesultone % )i S H 25 Z
& T a-CD #7212 sulfopropyl ether % 3 A
L7 (o-CD Ei@#x 10.5, HiEEHE A%
102, ZrF& 13,700), 156 7-hifE{b
PRX & BMP2 ZiRETHZ L TRY A A
yarZly 7 Al L, KEEK
L2 E TCOHRSE & RIERIZ in vitro TOFE

SbEEE . FIRALOREER 2R+ 2 ML U ABEEKBTT VCBT 5 FHEOR
1254k, BMP-2 REHERE. BMP-2 BHERf: BMP-2 10

wHERE LT, ~ ‘ 2!

ng. BMP-2/~ 3V U BAHEEBMP-2 10 ng, ~/3Y

BMP-2/HfiMAL PRX A RIZ L DB 0L 100 ng. BMP-2/RifE (L PRX #HifiEE - BMP-2 10 ng,
TRTEIE FH A EBET in vivo TORFAIcxt  BitR{E PRX 100 ne.

LCOEMEA O LT DI, ~ U AFEE KT T MBI 5B LD 21T - 7.

ICR ~ 7 A (5 s, ) OFEZFIZ 3.5 mm BOBFRKBEER L, 2T —57 2 AR P2 BMP-2

(10 ng/mice) ZHFEF S REEUITHA L7z, BOBEIL, —EEEIC X~~~ 72 CT #lliE
EATVVE IR ORI A L 2 774 L7 (X 1), BMP-2 BAi#EE CIIBME =% L0 b Bk
RNHERR S T2, BMP-2/~/ R UBBHERE TR, ~/%U S K 0 ANBHLE [ RE 5 H AN e A 14
HIEESPTAFERBET LI b0, AFE LI~ T A TIEH 50%FEE O KIS E HAENGE
B Hivlz, BMP-2/fi# k PRX BAERE Cix, HifoOMES 22 < AEFEDS 100%TH Y . in vitro
TEON-MEIEBEER T RI 2V &N in vivo THOHERINTZ, B REZ LI
BMP-2/liif{t PRX FEAERE CIIRAE 1% X 0 RIBEMNI2E IC I X SBHE R AR S
hiz, T7ebb | Mtk PRX OWINC LV B HAE TORMAEMET L L L bic, BERO
HHOLIERTDZERHL N E 5T,

F 72, Alexa Fluor 680 T JEAFE% L 72 BMP-2 Z T in vivo TO#A7 MM % in vivo imaging
system (IVIS)IZ TRl L 72, & DOFEF, BMP-2 BAbRE &, BMP-2/fiftf&{t PRX BAlAE Cid 2 ¥
Rt % & [FFREE D BMP-2 BBAHEALIZRFE L TWD 2 ERH BN ERoTe, ARiREL Y|

il (k. PRX & OEELITBMEEAL TO U U — ARERNENRBIZITEEE T lRKFDOIEHZ
DHLD% invivo THOILEL TWDH Z ENRBI T,

[1] M. Terauchi, G. Ikeda, K. Nishida, A. Tamura, S. Yamaguchi, K. Harada, N. Yui. Macromol.
Biosci. 2015, 15 (7):953-964.
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Analysis of biomolecules using cyto-responsive supramolecular polymers

Nobuhiko Yui', Tomohiro Konnno?, Atsushi Tamura'
'Institute of Biomaterials and Bionengineering, TokyoMedical and Dental University, Japan
*Graduate School of Engineering, the University of Tokyo, Japan

Autogenous bone grafts are widely used in the clinical treatment, i.e., in prosthetic implants, chronic
osteomyelitis, and cranio-maxillofacial reconstruction. For substitution in bone grafts, artificial bone
substitute materials (i.e., poly(lactic acid) and B-tricalcium phosphate) and various processes (i.e.,
cell-based tissue engineering, and the bone regeneration by growth factors) have been extensively
studied. Bone morphogenetic factor-2 (BMP-2), a secreted growth factor that comprises the TGF-3
subfamily, has attracted considerable attention for promotion of osteoinduction. To date, various
clinical studies have been conducted, and BMP-2 has been applied for the treatment of spine fusion,
bone fracture, and periodontal tissue regeneration therapy. However, because BMP-2 is unstable and
readily deactivated under physiological conditions, high-doses of BMP-2 are required to maintain the
activity of BMP-2 in the long term and to regenerate a wide range of bone defects. It has been reported
that heparin and other sulfated polysaccharides promote the BMP-2-induced osteogenic differentiation,
presumably due to the formation of a polyelectrolyte complex with positively charged BMP-2
(isoelectric point: 8.5). Although heparin is one of the most interesting polymers in enhancing the
activity of BMP-2, clinical use of heparin is limited due to its strong anticoagulant effect. Therefore,
the development of sulfonated polymers that can enhance the bioactivity of BMP-2 without
anticoagulant activity or other toxic effects is of importance in the design of drug carriers and
scaffolds for BMP-2.

Herein, we report sulfonated polyrotaxanes composed of sulfonated a-cyclodextrin threaded onto a
linear polymer for the protection of BMP-2 through the polyelectrolyte complex formation. Note that
the sulfonated PRXs showed negligible anticoagulant activity and cytotoxicity, whereas heparin
showed strong anticoagulant activity. When MC3T3-E1 cells were treated with the sulfonated
PRX/BMP-2 complexes, significantly high alkaline phosphatase production and mineralized matrix
deposition were observed compared with that of free BMP-2 and heparin/BMP-2 complexes. Also, the
sulfonated PRX/BMP-2 complexes showed significant bone regeneration in mouse calvarial defect
model in comparison to free BMP-2 and heparin/BMP-2 complexes. Altogether, the sulfonated PRXs
are promising candidates for enhanced osteoinduction of BMP-2 without toxicity and anticoagulant

activity and would contribute to clinical bone regeneration.
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DN S FEEDT /) A A=V T EEE~D)R A

WMFRARE - B ESERRY WS
Sy AFTEE  ROEESER R NEE A
Sy HEMFZEE - BRARH R ORI KRR
1. BFFEDBE
21 AL DOER DR & FEERL, FAAENZIBW T H ORI ISR W TR WIE T R 4

AL TWD, Fixld, “Cardiac Nano-medicine” &9 #7- 7278 2 AlAk L, nm 5 CTLER
DIRREZ W TR RO EZ ATREBICT 28 LWENORABE L B L TWnd, KREE,

“Cardiac Nano-medicine” @ ITFH & 72 % “Cardiac Nano-physiology” DMFFE 2 HEME L 7=, LfH
IZBT UG D FEARBNI Y L3 AT (2.0 um) EFHEN D THEEETHY . ZORIN
~0.1 pm ZZA L 727200 THODIRO R o TRERBIZIEF ICRE REEL 525, Leh-> T, b
ARATRERNTHREL OBMREZRD Z L ITUBOMEL RS F TREEFEO -2 TH 5,
Fx1x, GFP % invivo D MIIIZREL S, A TYIO TAEE T~y 2 T8N TH L
AAT ORI Z am FETHET 5 2 LR AIRBRFITIC R AT L &% T2 2 LIk
LT,

2. FEDERLER

O (Rl :~100 pm, %28 :~20 pm) T, B#h51012~2.0 pm D[R CIEET D8 T/ NE
(T) JABIZF W CRUBENRE O 3 KU B 23 A PN Ca™ P FE O JR BT B H- 2 2 L, Ca” O JEH A
TIF T EIF T T OfEG . E U TATPAIK S R SOsZ 5 EE 23, (O i Ml fa 2 RE R 72
Z DR (B I BE) 13, MR N Z — E O F I BTEL . A4 Btk O W ERZ LT
BB o D~ SIS NS, OAFBFFED 57 B Tl O MIa PN O E L RE L DBAMR S R
ATV TODEN FEAE DOWFZEDZER /7 FRREIZL T100 nmPh EDOZA b AR5 ELT-h
DThoTz, Fox DBETIE, OB T / ST OA 4 BB F DZEB & in vivolZEB W
TrRlRefE] - 2 fERe TRIPME L, DB E) U X AFREIHE S Z D U X LRHE, RIS Z2IR5E
WCEDREA N AL ERD ZE BN E LTS, MERDEFZAEMFNT 7 a—F THER
AIRE T d o T2 DIRBRIEL L DL 2 3 F R PRI RSV TER L, DIEHFEIC AR 208 L
VSR B A RIS 5 Z A2 HEE L T 5,

AT TIL, B E 2 L7205/ NV IR O g B O il R N SR T O A AR 3 - D 25 B oA 4
FHEZ nm FFE THIE CTELBAMS AT 22 B 528128 T AR FOEMNRE DI
TOEF BN OV X LRI A A A T 0 E OIS T 5, £, & DIBIE OET LB 2,
MR 7 FEIIZ 31T D ARGy F DO Z B O A A OEVREN E D LA L T DY X Lk HE
(DR BDINE LN T D,

3. R
RKEEDNAFAF: “Cardiac Nano-physiology” (Z 2>\ T, MR L OEEDO L)L T
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WMEEITolr, TR, BxIX~=T R invivo DFHBEAOY Va2 TE (~2.0 pm)
ZFZEH (20 nm) - K[ (100 fps) S FRETHA T 2EWMEERE T D Z L it {F TH
DTHIH LT, £z, HRLHMEBRICAZATL, KE IV b~1°CEHWEFHIZBWT
B (~10Hz) OV a2 ATEE (HSOs) "B E IS Z &2 HAMBLE, LT, RE
DHMEFRICEL DD,

(L) DM IEER « B2 IR, 7 v FOSE LMD Z #12 GFP Z 3B S, Off
HIIEAN O L2 A7 O2%8Eh % 3 nm (I A Z3HE : 50 fps) OFEE THIET D Z LIZkBI LT
V% (SL nanometry : Shintani et al., J Gen Physiol 2014), Z Ui, BRfSIZEB W CITt R &
DY NI AT EFHHKETH Y B OEEDO R — L 3 X7 O IEMERFENTZ /TR T 2,
AREE . SL nanometry % R4 (IR) L —H— (& : 1455 nm) (2 K 2 BUITHIE & A D,
B LD DT D~1°C BOFHFICEBWTEE (<10 Hz) OH /b3 A T7HRE) (HSOs) 2AE
SnbZEaRHELE GRrl), BBEEWZ 212, HSOs IE Ca¥ IKIFE D DI (~1 Hz)
\ZEE L CU 2, HSOs 1% in vivo DB W CTARIEIRDIE AT G L TV 5 Al REMER & 5,

(I) Invivo =D AEER : /NEIY) in vivo DIEIZEHB W T, ODFMRNO T 7 5 ® 2 i<

XD AT L EMEE LT, T7hbb, v U R invivo DIRIZE W T, LA
AN DI v a AT OE)E Zm2Ef] (20 nm) - FEfE] (100 fps) 0 fFRE TR X 5 Z & ITHFTHI
DT LT Gastd), TORER, F—MENTH-> THH a3 A7 EIZIE~300 nm H DN
TYXNFETDHZE, TNORREMT D2 LIk o> THMOBN - DN AR ST
LZENRALMNE RS, YA RXTROENGE (70 RXTA—=2THD) ELENE
ElFm B L, v a X T OUHEHERE & DIRO R T L ORI X A "Nl Y T
BENTET DI ZENHONE R oT, SDICHA I, BERFEEEZMBICHE L, T
bbb, DlEIEE LT DlEss ThH D720, I, b L <ITIRRO E— 7 K RIZB W T Z
G OERALNAEL D, Bald, EOBNEORBEZERELL, ZhE 1707 = — X
DE, KZT7 2= XCBWTH L X Z G RICEINT 2 LI Lo TERDOE >l %
U7z, 28R, BB 2 HME L, LY A 72 v OT X TOREAICBWTESADOS 728
B 2R D 2 LI L, REBRRIL, 4%, DIRO AR X OYRBO T IZEA <
PTHL bDEEZBND,

(I0) iPS H kLML 2 W7o A9 © <~ & R iPS il 2 3 bFFE L, @9 % iPS L 215
52 LTSI LTc, 26 ORMIIZITIFBEMMESTER SN TR Y, $1a X7 Ri3K~2.0 um
Thole GaXtEd), B, iPS DFfdz R L CERL, ~ v 2 DRI, £ Ok
RE & in vivo 7~/ FHINZ X o TEHEMICHEST 2 FiEZ2E T TH 5,
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Nano-imaging of molecular functions in cardiac muscle

Norio Fukuda
Fuyu Kobirumaki-Shimozawa
Kotaro Oyama*

Department of Cell Physiology, the Jikei University School of Medicine, Japan
*Department of Physics, Waseda University, Japan

In 2014, we reported a novel experimental system for simultaneous nano-scale analysis of
single sarcomere dynamics and [Ca®']; changes via the expression of AcGFP in Z-disks in neonatal
cardiomyocytes of the rat [i.e., sarcomere length (SL) nanometry]. In the present study, we
investigated the effects of infra-red laser irradiation on sarcomere dynamics in living neonatal
cardiomyocytes of the rat. A rapid increase in temperature to >~38°C induced [Ca®‘]i-independent
high-frequency (~5 —~10Hz) sarcomeric auto-oscillations (Hyperthermal Sarcomeric Oscillations;
HSOs). In myocytes with the intact sarcoplasmic reticular functions, HSOs coexisted with
[Ca’]--dependent spontaneous beating in the same sarcomeres, with markedly varying frequencies
(~10 and ~1 Hz for the former and latter, respectively). The present findings suggest that in the
mammalian heart, sarcomeres spontaneously oscillate at higher frequencies than the sinus rhythm at
temperatures slightly above the physiologically relevant levels.

Next, we developed a high-speed (100 fps) high-resolution (20 nm) imaging system for
myocardial sarcomeres in living mice. Using this system, we conducted three-dimensional analysis of
sarcomere dynamics during the cardiac cycle, simultaneously with electrocardiogram and left
ventricular pressure measurements. We found that (1) the working range of sarcomere length
(1.90+0.06 and 1.68+0.06 pum in diastole and systole, respectively) existed on the shorter resting
distribution side and (2) the left ventricular developed pressure was linearly correlated with the
sarcomere length change between diastole and systole on the order of 100 nm. Likewise, sarcomere
length and left ventricular pressure changed in a reciprocal manner. This suggests that in the epicardial
surface of the central part of the left ventricular wall, the pressure increases (decreases) when
sarcomeric contraction commences (terminates) according to the cellular level of the
excitation-contraction coupling. The present experimental system has a broad range of application

possibilities for unveiling sarcomere dynamics in cardiomyocytes in vivo in health and disease.
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NA A5 FREGTMIN S T BT A 2
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1. HEOME

HARIPNIZ T 2 R 2o s 3 2 B MR o> 125 18 45 omeEE ‘

EOxY Ry MEREL RS, FT A A=Y k) s o
LMD LA BEL BT Ry @) ZY Y~ g8

EEABRYABO SN
BREHRY v —Chd 2-AF 7 YRAAFRYE o0 B ons ]
FIRAFRY Lal) o MPC)RY ~—THNAT D L g SR
FIEZMY L, mE A ZEZR L, S HICEKR WMMﬁmmmmmmwwﬂt\
(VA I5CT-#Ba N B RS 0 5B 8 A0 ETf

WZHEB S DA T FOREEEMBIZE L T
Wat U B S fesr UL ot LTy XL AR A & ik 25 e & L
BFE, RVMREEME AL 22085 b Ml A %

W 5F  RAREARIL-, £72. MPC R U ~—OREEHIE L i bE, Ve 7597
NEAZHEALTEBL, CNEFH LT /R +RE £ L, KEET, MIRNISEE~
DOBATZ R OB CX 5 pH ISE T 2RV AT A 5AIR LT, -, Mlamicy v
R R L, SN S DOIFE S T T & 2B T /R A7 A OFIHELE iz
1To7.

2. HEDOERLEW

AR TR W, MIIRNIZEB T 20 TG Z L, 2o 2087 5 HiEOMNL N E
RKENTWD, & vbiF, HIBANO pH Z(kiX, MRNGFRISORER L L TEZ LT
BO, INEEMT 2 FETEEEZS 2 OND, AR TIE, MlRAN~DOx > KA h—
Z e, MENTOYEBRRIZER L, 20K+ TH 2D pH 2z ) 72 A A TEWT
DAY ) T ZA0AI AR E Uiz, BARAIZIE, pH 2RI L CHOEHE D
AT HRY ~—3FOFFEEOIR TS B L OB EASEICE SIS, BEAN 20 nn REOE
TRy b@D) /R ~—EET SR E2ER L, Z0F ki o pH ISEME & MIBNBEIT,
R N EhRE 2 kEt L 7=,

F 7o, AR O PR AL L ORI EV FEA TR HIE S 7o M o #R L A3 2R
Land, XUV EITMIEObL o E b EERSFO—DE LT, MlBOMRELHIETS 2
ENTED, XX EITES TR, BRESERS XOBUKEREOMERS 5720, Hilg
PWIZNTEAL DIRHESS & > X7 B OBEFR R A2 IHl 35 Z EICHRENE SN TWD, 2hb O
MEZ i3 D720l & 237 B OMIEE AR KON ~DIEHR O 72121, AiE A
PEEH L, howblie XA I 7V Cofid A EZROX Y V 7T —BMETHDH, T TR
eIt~ 7 U 7V TS N ~EBRIENE 2 X7 & kT 5 720 O ROGE
Xy U7 —%HE L,
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3. R
1) F/RFREEMAY ~—ORBEBEGRAZ, RET VXL RIGICH T D vl B9 -
FRZLESE B &) (RAFT) Al 4-cyano—4-(dodecyl-sulfanylthiocarbonyl)sulfanyl pentanoic
acid T X2V BTV I NVEARICEIYVFEmRLE, T/ ~v—& L T MC,
2- (N, N-diethylamino) ethyl methacrylate (DEAEMA) . & X 8 w-4-nitrophenyloxy
carbonyl (poly (ethylene glycol) methacrylate (MEONP) % 38 3K L . poly (DEAEMA)-
block-poly (MEONP) —b]ock—poly(MPC) (PDbNbM) &2 &% L7=, Z 4% W CRIEE 20-30 nm D
7 Ki¥ QD/PDbNbM % fH#L L 7=, JE0 D pH ZAKiZ & % poly (DEAEMA) & 7" * > kD E « X
%_ﬁw\ﬁ@ﬂﬁm?é_&%ﬁwtbtow&ﬁ%ﬁ%é%mmakmﬁwﬁ%ﬁ%m
FVX—E) (FRET) BIZa2FIH L, ®EAT Fro pH KFERS L OV O FRET 23 & O
BE 2B 5 L7z, Alexa #fEES LT 2R+ DR AT bvik, pH IZ6E L TS
HZ L EMWR L, ZOZ ki, poly (DEAEMA) & 27" A > b D pH K IZ L % QD & Alexa D BE
BEOEALITRNT D Z &2 n L, 7 /b +REHBEESEBRMESTF RTHLA T XTI
X =1 (R8) %[ &1k L 7= R8-QD/PDbNbM-Alexa 7/ ki+IZ=> K¥ A h— ZRREKIZ X DM
JANBIT, =2 Y —LANTOBE), 5=y RY =5+ 2 —HEoiEft%d ., FRET
WHROBLE L TR, 2T, = FY—2HNOpHIE T &, TOH%OT 0 F U AR Y
PN LD Y — A 2 @i B BIE LD TOHREBITH 5,

2) JRUEMES R X VT —E LT MPC &, HRHIC L W igit+ 5a2a=y FE2FIHL
T, SpOEY VIR AR Y ~— (poly MPC-co-BMA-co-PL) (PMB-PL)) Z &k L7=, PMB-PL 1%
FERHHTSOG Uy 1 A BBANIC RS 5E T Lz, PMB-PL Z KR ~D 53 Al & LCTRIH L,
poly (L-lactic acid) (PLA) OF /7 RiFZFHE L7z, F /K F DY A X% 130nm (ZHlFHT 5
ZENTE, UV EZPLa=y MIEEL, KRHET DL 1 SR CTHEES X v~
INTED 90%LL BT R bR S avio, MifaEE L PMB-PL/ PLA F /R F&NZ., 6
REffEEE L& 2 A, MlAFRIL 97% L ETH Y | PMB-PL/ PLA ORIREFEMEERNZ & 28
ooz, MEEETF RIRBEZBEETHZ LIy, F /7R FIFMaIiciiAEnT,
ZOMRHET, KT B X T EITMEO R THEEL ., MIRENSERICIEET 5 Z &R
binode, T b, R8 ZEE LI ESSTEMPC R Y ~—I28 b= 2 ki 71X, Ml
WAZ R BEEEEL, TOLTEUNRNIEERHTELA— XY VT —E L THH
Thb,

PERDOFERELGDLETEZLE, REEZAKGFMMUORY ~—THEE L, S OITHIRIZE
BENANERT A A F2EENT 52 & THIBNICEZICEATHZ LN TE, REE
BRI T 2R ) ~—ICHBEEZBEAT 5 L. ZIChl 2MaNBIE, Mld~ofx, 6
WIS NICFTET D231 A T2 R RAICHIE T 5 ENAIRE L 70 B Z L 3w T 5,
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Transport nanodevice immobilized specific biomolecules

Kazuhiko Ishihara
Yuuki Inoue
Department of Materials Engineering, The University of Tokyo, Japan

Polymer nanoparticles were as functional in-cell devices were prepared using cytocompatible
phospholipid polymer. We have found that the polymeric nanoparticles embedding quantum dots (QDs) covered
with the phospholipid polymers showed resistance to cellular uptake. On the other hand, when an arginine
octapeptide (R8), which was one of the cell penetrating peptide, was immobilized at the surface of the
nanoparticles, they could penetrate the membrane of HeLa cells effectively. Here, we investigate surface
functionalization of the nanoparticles and transportation of the nanoparticle into cells.

To add novel functionality to QDs, we synthesized water-soluble and pH-responsive block-type polymers.
The polymers were composed of 2-methacryloyloxyethyl phosphorylcholine (MPC) polymer segments, which
contain a small fraction of active ester groups and can be used to conjugate biologically active compounds to the
polymer, and pH-responsive poly(2-(N,N-diethylamino) ethyl methacrylate (DEAEMA)) segments. One
terminal of the polymer chain had a hydrophobic alkyl group. The hydrophobic group located at one terminal of
the polymer can bind to the hydrophobic layer on the QD surface. A fluorescent dye was conjugated to the
polymer chains via the active ester group. The polymers were easily bound to the QD, yielding QD/fluorescence
dye-conjugated polymer hybrid nanoparticles. Fluorescence resonance energy transfer (FRET) between the QDs
and the fluorescent dye molecules was used to obtain information on the conformational dynamics of the
immobilized polymers. Higher FRET efficiency of the QD/fluorescent dye-conjugated polymer hybrid
nanoparticles was observed at pH 7.4(in early endosome and cytoplasm) as compared to pH 5.0(in late
endosome) due to a stretching—shrinking conformational motion of the poly(DEAEMA) segments in response to
changes in pH. We concluded that the block-type MPC polymer-modified nanoparticles could be used to
evaluate the pH of cells via FRET fluorescence based on the cytocompatibility of the MPC polymer.

Photoreactive polymer nanoparticles for immobilizing and releasing proteins were prepared. A
water-soluble and amphiphilic phospholipid polymer, poly(MPC-co-n-butyl
methacrylate-co-4-(4-(1-methacryloyloxyethyl)-2-methoxy-5-nitrophenoxy) butyric acid (PL)) (PMB-PL) was
synthesized. The PMB-PL underwent a cleavage reaction at the PL unit with photoirradiation at a wavelength of
365 nm. Additionally, the PMB-PL took polymer aggregate in aqueous medium and was used to modify the
surface of biodegradable poly(L-lactic acid) (PLA) nanoparticle as an emulsifier. The morphology of the
PMB-PL/PLA nanoparticle was spherical and approximately 130 nm in diameter. The carboxylic acid group in
the PL unit could immobilize proteins by covalent bonding. The bound proteins were released by a photoinduced
cleavage reaction. Within 60 sec, up to 90% of the immobilized proteins was released by photoirradiation. From
these results and with an understanding of the fundamental properties of MPC polymers, we concluded that
PMB-PL/PLA nanoparticles have the potential to be used as smart carriers to deliver proteins to biological
systems, such as the inside of living cells.

We conclude that the surface modification of nanoparticles with functional and cytocompatible polymer

is effective to develop in-cell nanodevices for analyzing chemical reactions in cells.
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1. FFEOME

M NS 2 FA O BRI & TR 330 D 01 BRI O & TE RIS RTAG L 7, B2
BRI A I3 SOMBICK T 5 LN THD I a2 R L, £/, AR
W DTV — ANEENAD X O ICHIKACICFET D Z & 2R R L I IKAbARR
fx s VY —ATHRBRICAKIEIRER E 2D 2t 2 AL, B2, T4 —7F—=
> 7w W COIRR B2 M sk B BEIBNC R L7z,

2. MIEDOERLAEBN

IR & 3 FRUG DR G & UCHE L, T &R T 25 R ORI, M2 UGS &
L7253 F BOS DR RV ER & 5 WM SR ORI K720, RSN L@ E ok 7%=
B 720 | 2 < OMMEMERGEIRCIEMEIR, e 2oy VX7 BEEEGIR - ERIZEED &%
WCHFEET AN F I T UT 4 v T REL > TWD, TDOH, MANIZEBT 555+ RIG % B
i « BT DHT-OIZIX, B D in vitro TITOID X 9 R EEIE T TO 01 SHFFE Tl
<. EBEOMBNERE T TOR UG, FRIZHIIAN TON FIEBEICEEL 52 5 &5
TREZHAOLNCL, ZOBRE T COOTRISEMIET D2 EnnELR D,

L L7222y & Mla N ZE I I M @y TR CThH v a2 cEb L,
S HIZEDORTORFIIEDE BT « 53 FRIS/NT A—Z —DRELEITH T L IZNE#T
bb, TOId, FEBEOMBINEREE FICBIT 55 T8 - 451 SUG & fRHT FT6E 7 FEBRR DR
Bl TNEMBEANCL FEATRRRET VEAMET 2 2 L3RR, MBEN Y RS IS
DEBERT Ty P74+ —LIIRDHEEZBND,

AWFFEIL, MRANEREE T2 2 50 TG OFEM 7 ffiiT 2 rRE & 95 TRRfdU RS DAl
e T, e HWTCIBNIC IS T 5 50 BOGF6 & OSHla i 6 itk o0 & B ARAT . Bl o s
OYFRREMINA A — 2 vV FIEORREEIT O 2 & T, KL< MIRNICE T 550 TERE - USRI
DT Ty b7 — LOWEE BIET,

3. R

(1) MR =R Jg 1 2 e e D 53 31
TV RN 23 A 3 D 83 O BRI T 5, MUKAFRIE 0O ) SRR PR3 TS - [ ) B
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(AFM) 2 EEHWDL ZECTERTE S, 29 LICF/ETMRI L TRZ2Z0ELH A
ATHDNR, MIOBEERETHEIT 5, FriCHEEMIAITHEEIRE L FIFRETR RS/
FREE R T, Fxld, WL O OB OO IR E A R LR, AR E I
3ODFMBIIRATHIENARTHLZ 2R Lz, 1 DEIX, #ERETRELIT T
VHEHEDSFEEE LT AR HE SR IRAR AR, 2 S B, MR O T 7 F UMLK X < FE
L TWRWAY, RIE(TT TR T 7 F 0 Bl S h D mikiilia, 3 S RI%. Mlamn
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Development of a nanoprobe for measuring the molecular dynamics

in living cells
Jun Miyake'
Takanori Kihara®, Hirohiko Niioka',

'Department of Engineering Science, Osaka University, Japan
*Department of Life and Environment Engineering, The University of Kitakyushu, Japan

In living cells, there are many large filamentous structures, organelles, protein complexes, and nucleic
acids. The protein concentration in living cells is estimated to reach several hundred mg/mL. The
complex intracellular environment rises from awful molecular crowding conditions in the cytosol.
To learn about the dynamic molecular reactions in living cells, it is essential to clarify their
physicochemical structure and features like disproportional macromolecular crowding structures,
molecular diffusion, and excluded volume effect.

In this project, we aimed to analyze the macromolecular dynamics, simulate physical
structures, and finally discuss the dynamic molecular reactions in cells. Particularly by developing a
nanoprobe for intracellular macromolecules, we intended to quantitatively measure macromolecular
dynamics and reactions inside cells. Our research will be a platform for better achievements in

nanomedicine molecular science.

1) The cell surface mechanics reflects the structure of actin filaments vicinity of plasma membrane.
Then we can evaluate cell characters or states by measuring cell mechanics. We found that there are 3
groups as a view point of cell mechanics. First is actin filaments well-developed mesenchymal cell
type; second is membrane related actin filaments developed cancer cell type; third is actin filaments
undeveloped HEK293 cell type. The mechanics of these cells and the actin filaments showed different

behavior in each cell adherent state.

2) Osteogenic cells form mineralized tissue through secretion of matrix vesicles. We found that the
exosome secreted from osteogenic cells work as a nucleus of mineralization. Furthermore, we found
that the exosome secreted from non-osteogenic cells work as a nucleus of mineralization too. We think

that exosomes secreted from many cells related with bone mineralization in our body.

3) To realize the industry of regenerative medicine, numerous numbers of cells are necessary and must
be treated correctly, rapidly and automatically. We developed deep learning program based on
Convolutional Neural Networks (CNN) to recognize cellular differentiations with phase contrast

images. It was possible to classify C2C12 before and after differentiation with 93% accuracy.
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Evaluation and regulation of cellular functions
through in-situ nucleic acid imaging

Atsushi Maruyama, Naohiko Shimada
Dept. of Biomol. Engineering, Tokyo Inst. of Tech.

Multi-component nucleic acid enzyme (MNAzyme)-based assays are one of isothermal, signal
amplifying DNA-detection method.[1] MNAzymes are composed of short DNA oligonucleotides
that function as partial enzymes or partzymes. Each partzyme includes a region of a catalytic core, a
substrate-binding arm, and a sensor arm. The sensor arms recognize and bind to a target nucleic acid.
When the partzymes are assembled in the presence of a target nucleic acid, they form an active
MNAzyme assembly that catalytically produces signals. The signal results from substrate cleavage,
generally upon release of a fluorophore from proximity to a quencher. As multiple signals can be
generated from a single target molecule, isothermal signal amplification is possible. The MNAzyme
integrated with various detection methods has been widely investigated.

We previously reported that a cationic comb-type copolymer consisting of a polycationic backbone
and hydrophilic graft chains of dextran promoted hybridization of a pair of complementary DNAs.
The copolymer also facilitates the strand exchange reaction between double-stranded DNA and
homologous single-stranded DNA. Recently, we showed that the copolymer considerably enhanced
ribonuclease activity of the 10-23 DNAzyme.[2] The copolymer facilitated turnover of the DNAzyme
and stabilized the DNAzyme over a wide range of temperature.

In this study, we showed that the cationic copolymer also enhances activity of an MNAzyme
derived from the 10-23 DNAzyme and increased MNAzyme sensitivity. Furthermore, the copolymer
enabled us to shorten the substrate-binding arms of the MNAzyme, decreasing the optimum

temperature of the MNA assay from 50 °C to physiological temperature.[3]

[1] E.Mokany, S.M.Bone, P.E.Young, T.B.Doan, A.V.Todd, MNAzymes, a Versatile
New Class of Nucleic Acid Enzymes That Can Function as Biosensors and
Molecular Switches, J. Am. Chem. Soc., 132, 1051-1059 (2010)

[2] J. Gao, N. Shimada, A. Maruyama, Enhancement of deoxyribozyme activity by cationic
copolymers, Biomater. Sci., 3,308-316, (2015)

[3] J. Gao, N. Shimada, A. Maruyama, MNAzyme-catalysed nucleic acid detection enhanced by a
cationic copolymer, Biomater. Sci, 3, 716-720 (2015)
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Clarification of molecular mechanism of lymphatic metastasis
and development of new therapy for cancer metastasis

Kohsuke Gonda
Department of Medical Physics, Graduate School of Medicine, Tohoku University, Japan
Department of Nano-Medical Science, Graduate School of Medicine, Tohoku University, Japan

Recently, sentinel lymph node diagnosis for cancer surgery is growing in importance because
cancer cells metastasize to other parts of the body via lymph vessels or blood vessels. To diagnose
sentinel lymph node tissues in cancer with high accuracy, development of imaging method of cancer
tissues is important. The expression level of the targeted protein in tumor cells is generally measured
by immunohistochemistry (IHC). However, in IHC with 3,3'-diaminobenzidine (DAB) (IHC-DAB),
the intensity of DAB staining depends on the enzymatic activity of horseradish peroxidase (HRP).
Therefore, the staining intensity of DAB is significantly influenced by the reaction time, temperature
and HRP substrate concentrations. The fluorescent label increases the quantitative sensitivity of IHC
because the intensity of the fluorescent materials is proportional to the intensity of the photon
excitation energy in an irreversible chemical reaction. Additionally, the fluorescent label provides an
image with a high signal-to-noise ratio through the use of dark background light and multistaining
with various wavelengths. However, general organic fluorescent molecules such as FITC, Alexa
Fluors, and Cy-5, have disadvantages arising from their poor photostability and autofluorescence
interference. Recently, quantum dots (QDs) have been used in various bio-imaging techniques due to
their greater photostability and brightness compared with general organic fluorescent molecules.
However, the high intensity of tissue autofluorescence is comparable to that of QDs. This problem has
impeded quantitative analysis using only the fluorescence intensity of QDs in the presence of
autofluorescence.

Here, we targeted protease-activated receptor 1 (PAR1) as a new biomarker for human epidermal
growth factor receptor 2 (HER2)-negative patients and made anti-PAR1 antibody. To estimate PAR1
expression levels in HER2-negative patient tissues using the antibody, user-friendly
immunohistochemistry with fluorescence nanoparticles or quantum dots (QDs) was developed.
Previously, immunohistochemistry with QDs was affected by tissue autofluorescence, making
quantitative measurement extremely difficult. We significantly improved the quantitative sensitivity of
immunohistochemistry with QDs by using an autofluorescence-subtracted image and single-QD
imaging. The immunohistochemistry showed that PAR1 expression was strongly correlated with
relapse-free survival time in HER2-negative breast cancer patients. Therefore, the developed
anti-PAR1 antibody is a strong candidate for use as an anticancer drug and a prognostic biomarker for

HER2-negative patients.
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Genetic analysis and imaging for elucidation of pathogenesis
of human diseases

Atsushi Natsume'
Takeshi Senga’
'Department of Neurosurgery and *Division of Cancer Biology, Nagoya University Graduate

School of Medicine, Japan

Various serine/threonine kinases are activated in cells upon numerous extracellular stresses,
such as heat, hypoxia and oxidation. These stresses activate four different types of kinases,
EIF2AKI1, EIF2AK?2, EIF2AK3, EIF2AK4, which consequently promote phosphorylation of
elF2a at Ser51. The phosphorylation inhibits initiation of translation and induces formation of
granules that are composed of numerous mRNAs and proteins with specific domains or
sequences rich in arginine and glycine (RGG motif). Some proteins that are localized in SG
are associated with pathogenesis of neurodegenerative diseases, such as amyrotrophic lateral
sclerosis. Elucidation of molecular mechanisms of SG formation may give some insight for
the pathogenesis of neurodegenerative diseases.

Our proteomics analysis of SG components revealed UBAP2L is a critical component of
SG. UBAP2L contains ubiquitin-associated domain and RGG motif. UBAP2L is localized to
SGs when cells are treated with heat, arsenite, hydrogen peroxide, and sorbitol. Fluorescence
recovery after photobleaching (FRAP) analysis revealed that UBAP2L localization to the SG
is dynamic. UBAP2L depletion by siRNA transfection showed that UBAP2L was critical for
the organization of SG. Formation of SG is associated with cell survival in the presence of
extracellular stresses. Consistently, a number of UBAP2L-knockdown cells underwent
apoptosis after arsenite or hydrogen peroxide treatment. Further proteomics analysis revealed
that UBAP2L was in complex with G3BP1 and FMR1, both of which are known to localize to
SG. Mutation of FMRI1 is associated with mental retardation of human. UBAP2L directly
associated with FMRI, but the interaction of UBAP2L and G3BP1 was dependent on the
presence of small RNAs, indicating that UBAP2L is a ribonucleoprotein. Interestingly,
UBAP2, which is a homolog of UBAP2L, was also a component of SG but formed different
protein complex. Further analysis of UBAP2L and UBAP2 functions in RNA processing and

SG formation may give insight for the pathogenesis of neurodegenerative diseases.
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Three Dimensional Tissue Regeneration Through Multipoint Molecular
Weak Association

Hiroo Iwata'
Yusuke Arima', Yukihiro Okamoto?

! Institute for Frontier Medical Sciences, Kyoto University,
? Graduate School of Engineering Science, Osaka University

We have employed single stranded DNA-poly(ethylene glycol)-phospholipid conjugates
(ssDNA-PEG-lipids) for cell surface engineering. The ssDNA presented on the cell surface acts as an
adhesive to immobilize functional molecules, materials and various cells on the cell surfaces. For
rational design of ssDNA-PEG-lipids, it is important to understand structure-function relationship of
ssDNA-PEG-lipids. We examined the effect of DNA length on intermolecular interactions at cell
surface. We synthesized three ssDNA-PEG-lipids carrying different DNA length (6 mer, 10 mer, or 21
mer). The melting temperature (71,) decreased with decreasing DNA length, indicating preparation of
ssDNA-PEG-lipids with different interaction strength. Temperature-dependent binding of
complementary ssDNA’ to cells modified with ssDNA-PEG-lipids was observed in agree with Ty,
indicating that single molecular hybridization at cell surface is similar to that in solution. In contrast,
cell-cell attachment was induced by ssDNA-PEG-lipids independently their DNA length. This could
be explained by local enhancement of hybridization since ssDNA-PEG-lipids were recruited at
cell-cell contact region upon cell-cell attachment. This result suggests that it is necessary to consider
intermembrane multivalency to design ssDNA-PEG-lipids for controlling cell-cell attachment.

We also aimed to develop a method to efficiently immobilize proteins onto cell surface with
retained bioactivity of proteins. Although cell modification with proteins through physicochemical
approaches is easy, rapid, efficient compared to biological approaches, it often results in loss of
proteins’ bioactivity. We employed ligand molecules which specifically interact with tag sequences of
recombinant proteins. We synthesized PEG-lipids carrying metal ion-chelated nitrilotriacetic acid
(NTA) or benzylguanine (BG), which interact with His-tagged or SNAP-tagged recombinant proteins,
respectively. His-tagged or SNAP-tagged enhanced green fluorescent protein (EGFP) was
immobilized onto cell surface with high efficiency and low cytotoxicity. We then examined cell
surface modification with cell-cell adhesion molecule E-cadherin to engineer cell-cell adhesion.
Modification of surface of T cell lymphoblast-like cell line with E-cadherin successfully induced
formation of cell aggregates through homophilic interaction of E-cadherin. Additionally, E-cadherin
modification could modulate structure of aggregates consisting of two types of epithelial cell lines.

There results demonstrate functionalization of cell with recombinant proteins using ligand-PEG-lipids.
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25 A EEPN R » R ofyszz Fig. 1. (A) Average fluorescence lifetime of
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N B compound is also shown in the inset. (B) The
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HLTWD, CKEE R (BBEK), SR components of the fluorescence decay of hGal-1.
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Application of Fluorescence Lifetime Imaging to the Evaluation of
Intracellular Ion Concentrations

Takakazu Nakabayashi
Graduate School of Pharmaceutical Sciences, Tohoku University Japan

We have used fluorescence lifetime imaging (FLIM) to monitor cellular environments in a cell
because the value of the fluorescence lifetime remains constant with photobleaching and optical
conditions, performing quantitative measurements of cellular environments. In this project, we have
applied FLIM to a variety of bioanalytical sciences including the evaluation of ion concentrations and
the detection of biological molecules.

The formation of amyloid B (AB) aggregates is strongly related to Alzheimer's disease (AD) and
the distinction between the fibril and oligomer states of AP is important to clarify the mechanism of
the pathogenesis of AD because the AP oligomer is suggested to have high toxicity. Thioflavin T
(ThT) exhibits strong fluorescence with binding to AP aggregates, and the fluorescence intensity
depends on the aggregate condition. Therefore, it is expected that FLIM of ThT is used to monitor the
magnitude of the AP aggregation, especially to distinguish the oligomer and fibril states. We have
succeeded in separately preparing the oligomer and fibril states and analyzed the fluorescence decays
of ThT in the monomer, oligomer, and fibril, respectively. The fluorescence lifetimes of < 30 ps and ~
3 ns were calculated for ThT in the monomer and fibril, respectively, and the fluorescence decay of
ThT in the oligomer was found to be the linear combination between the decays of the monomer and
fibril states. Therefore, it may be considered that the decrease in the fluorescence intensity from the
fibril to oligomer states comes from the decrease in the number of the site to which ThT is bound, not
from the decrease in the fluorescence lifetime. (Collaboration with Prof. Miyoshi (Konan Univ.))

H-Ras forms clusters by binding to galectin-1 (hGal-1), which results in the activation of H-Ras.
We have investigated the structural change of hGal-1 with binding to farnesyl thiosalicylic acid (FTS)
that is a model of the interaction site of H-Ras. From the measurement of native PAGE, it is found that
hGal-1 forms small-number aggregates in 300-800 uM FTS and large-number aggregates in 800—
1000 uM FTS. This result indicates that hGal-1 exhibits the two-step formation of aggregates with
FTS, which should be related with the formation of H-Ras clusters. The fluorescence lifetime of Trp in
the carbohydrate binding pocket of hGal-1 increases with increasing concentration of FTS, and
remains almost unchanged at a high concentration of 800—1000 uM. This result is consistent with that
of native PAGE, and it is considered that the interaction between the carbohydrate binding pockets is
important for the formation of the small-number aggregates, and the carbohydrate binding pocket is

not responsible for the formation of the large-number aggregates.
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Single molecule imaging of endogenous mRNA in single living cells

Kohki Okabe
Graduate School of Pharmaceutical Sciences, the University of Tokyo, Japan

In eukaryotic cells mRNA plays a key role in gene regulation through various step of processing
throughout the cell. Direct observation of endogenous mRNA in living cells promises a significant
comprehension of these refined regulation. Recently a number of fluorescent probes for mRNA have
been developed including our fluorescent linear antisense probe. However, quantitative analysis and
single molecule imaging of intracellular mRNAs has been difficult.

In this study, we quantitatively measured the molecular diffusion of antisense probes to
determine their binding abilities in living cells. When antisense probes hybridize with mRNA, which
forms large complexes with various RNA binding proteins, they have slower diffusion constants than
unbound probes which is in a free state. Antisense 2'-O-methyl RNA probes for GAPDH mRNA
labeled with Cy3 were microinjected into the cytoplasm of COS7 cells and the fluorescence recovery
after photobleaching (FRAP) of antisense probes was analyzed. As we expected, probes hybridized
with mRNA showed slower diffusion times than those of unbound probes. Two fractions having
different diffusion times were observed, suggesting that we could detect both antisense probes-mRNA
hybrid and unbound probes. The fraction ratios of bound and unbound probes were different among
probes, reflecting the different affinity of various antisense probes. Based on the result of binding ratio
of various antisense probes against GAPDH mRNA, we found a rule about the sequence of the target
mRNA and binding affinity.

Next, we performed single-molecule imaging of endogenous GAPDH mRNA in COS7 cells
using high-affinity antisense probes. By optimizing the blinking-fluorophore and imaging conditions,
we were able to detect single-molecule mRNA in the cytoplasm and inside of stress granule (SG).
Single particle tracking (SPT) of GAPDH mRNA allowed to analyze the mode of movements of
mRNA in these compartments, which suggests that mRNA in SG show a variety of dynamics
reflecting its diverse functions. These results indicated that our method will be a powerful tool for

detailed observation of RNA metabolism in real time.
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BIZEWT S HROZ2 0 TEBME GG S 5 Hm 2 K 54 (Control: 0.019 um/min,
Latrunculin A: 0.009 um/min, p < 0.005), F R NI K DEBNO R —723401X 7 7 F
Y OBSRERIEE 2 I L CllER % — U 2T 2 2 & R S vz,

2B OIBAEIZ B 5 7 7 F Il oy - O fiEAT

T2 F RN S Racl, PaKl, LIMK1, Arp2/3 EOEREAfENT L. WhiREmE L 7 2
FUREORREZ RS Z L T AT LORKGERHET 22 L2 A (K1) . AiEET
oo ZADLTTAAL A= 728V, Latrunculin A 25 L7 T ME - 1B
ML bICHFEND Z & 2R Lic, BRI HFERT 7 F CHIEIZIE Racl Zf%T
PaK1-LIMK1 & f5é < #83#8 & WAVE-Arp2/3 &< BEEDAHME SN TND, £IZ T, ZTHHREKOD
PLEIC K BB AMNT Lz, TOME, Pakl, LIMKI OLEICBWTRMEOAIMZ LN
(IPA3: 0.005um/min, p <0.001, LIMKi3: 0.010um/min, p < 0.05)B&#&EIZZ54k L A2V %t
L. Arp2/3 O Tl Latrunculin A & [AERICHE - & (ck666: 0. 010um/min, p < 0.05)
WHEIZIMZ HND Z EARENT, ZHIZL Y, K5H O T L 728l ZR 53k 0 1BHE 12 Arp2/3 %
I LT 7 F o Ol G 2 TR R S T,

OISR DKL DL EMEDE NP NI L TEL L ONIARHATH o7z, KEEDRRIZ
EV.FRT =T 7 F IR O AEMERIC LV AR T #EOBEREHIE A4 T L CHlR kL o1&
MEARIE S D Z AR ST, kR EHEER T & OME RSN Z & T, AR
THRGE LI IR B W CRFTRIRIE 2 Hl# 4 2 2 27 Ao gI RSz, SKIE
R 72 7 AR B RR 72 E DT 0 &L K0 BE7ZR 0 F BOS OEITHRFF A S22 5 2 &
BRSNS,

PaJl.<1 — LII\J/.IK1 — Cofiin — F-actin 1 : EhSRAR ST 5
Rac1/cdcd2 4 ! FERT 7 F EHMEOHIEIRE
N WAVE —» Ar:.2/3 —_ F-:ctin FEF L OARMFE D FEHTIZH W
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Local regulation of molecular reactions in maintaining
axonal integrity

Y oshiyuki Konishi
Graduate school of Engineering, University of Fukui, Japan

The maintenance of cellular morphology is especially important for neurons to
make connection with specific targets. The mechanisms by which neurons locally control
cellular nanostructures, such as F-actin/microtubules remained unsolved. Our aim is to
demonstrate molecular systems by which neurons process spatial information and regulate
cellular structure at right position at right time. We have found that KSH-GFP (cleaved
kinesin head domain fused to GFP) accumulates into subsets of axonal branches. Furthermore,
we found that retraction of axonal branches that have high KSH-GFP signal is significantly
lower compared with retraction of branches that have lower K5SH signal. In this year, we
investigated the mechanisms by which kinesin transport inhibits axonal branch retraction.

To analyze the function of kinesin mediated transport in axonal branch patterning, a
cleaved tail region of kinesin is expressed in cerebellar granule neurons. This region interact
with cargos, thereby inhibits endogenous kinesin. We found axonal branch length is
significantly lower compared with that in control neurons. We have shown last year that there
is a positive correlation between KSH-GFP signal and F-actin signal in each axonal branch
terminals. To test if F-actin turnover is involved in the axonal branch retraction, we
pharmacologically inhibited F-actin turnover with latrunculin A. We found that latrunculin A
application significantly inhibit axonal branch retraction (Control:0.019 um/min, Latrunculin
A:0.009 um/min, p < 0.005). It has been reported PAK1-LIMK 1-cofilin pathway as well as
WAVE-Arp2/3 pathway play major roles controlling F-actin at axonal growth cone. Thus, we
next investigated the roles of these pathways in axonal branch retraction. Inhibition of PAK1
and LIMK1 with application of IPA3 and LIMKi3 significantly inhibited growth of branches
(IPA3: 0.005um/min, p <0.001, LIMKi3: 0.010um/min, p < 0.05), but did not affect on the
retraction. On the other hand, inhibition of Arp2/3 with ck666 significantly inhibited the
retraction (ck666: 0.010um/min, p < 0.05).

These results suggest that Arp2/3 dependent F-actin regulation at axonal branch

terminal is involved in the control of axonal branch retraction.
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2. FREDOERLEW
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NHaH T Ty RY— LS HETH L, EE O ORI L72EHEE RNA HAE S PCI
ED1OThD,

PCIIEIZBWTZ Y Y — AN EET 2 01%, =2 B Y — LITHEM U7 A D bl
JERRSHC L 0 IR R A 92 2 E N S B X DTV AR, HEROMFZE T, PCI
DRI D MEA OME L LT THNRTE] & DEERIS] EREBALZITT
ienm S AL T W o o, Eio, PCIITHW LD EHEH OYEE & PCT O DOFEBE %
HITIE, FEFARDN A ORE N D72\, F 2T, AR TR O [
ROSIIZAE B LT, BRHFIC L D2 R Y — LSS OfEIICED T Z L iC Lz, $7z,
FHEH L EEE (RXTTFR) poRdNEEa s va s — kRO A B L, Ot
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3. &R
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Reports, 2015),
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Mechanism of photochemical internalization
using photosensitizing molecules

Takashi Ohtsuki

Department of Medical Bioengineering, Okayama University, Japan

The therapeutic efficacy of many drug delivery strategies is often limited by the inefficient transfer of
cargo macromolecules such as proteins and nucleic acids to the cytosol consequential to their
endosomal entrapment. One of the methods to overcome this problem is to use a photosensitizer and
light to facilitate the endosomal escape of the macromolecules, termed photochemical internalization
(PCI). It has been considered in this technique that the endosomes are disrupted by reactive oxygen
species generated photo-dependently from the photosensitizer. However, “photosensitizing reaction”
and “cellular localization” of photosensitizers have not been separately discussed in the previous
reports. In addition, it is necessary to compare many kinds of photosensitizers to discuss their property
important for PCIL. In the photo-dependent cytosolic RNA delivery method that is one of the PCI
strategies, an RNA carrier protein carrying a photosensitizer is used. The localization of the “small”
photosensitizer is strongly affected by the “large” RNA carrier protein. Thus, by using this system, we
can and focus can be placed on the “photosensitizing reaction” of the photosensitizers.

In this study, we measured the photophysical properties of eight dyes (photosensitizer candidates)
and determined the respective endosomal escape efficiencies using these dyes. Correlation plots
between these factors indicated that the photogenerated 'O, molecules from photosensitizers were
highly related to the endosomal escape efficiencies. The contribution of 'O, was confirmed using 'O,
quenchers. In addition, time-lapse fluorescence imaging showed that the photoinduced endosomal
escape occurred at a few seconds to a few minutes after irradiation (much longer than 'O, lifetime),
and that the pH increased in the endosome prior to the endosomal escape of the macromolecule. We
also found that several dipeptide sequences were better as linker sequences for the attachment of a

photosensitizer to a peptide in a photosensitizing peptide molecule for PCI strategy.
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faZE 2 e Z J LR O FEBITIE V| IR ZE D WIHIBERE 1T 3 1T DAL BOSAR D E B 722 PR %
AREL L, T/ AT 4 VU EIE Ch HMIAERELIC ST 2 50 F UG~ D BRfE O HEHEIC K &
<HBRTE S,

108



3. R

Fa LI My as c O 1 ritlTF Yy 7L, ;BT Y FICERE ST EARD
T FxRXNRNIGFHENeT ) 7TV 26T 0EE D, 1ROT 7 F ik, M
faoRfE Gk =) v hbpL, pL=10"L) kv 2H/hEWE+7 =4 Y v b (fL=10"
L) BfiZ b0, MENEYE 10 F L LTS5 bE LTS, S50, &
AREREDOT /) FrxNaBT 252 L1201 HRRERE L IZER CAREZ AT 2 MkmER
RO LD RN DRIARE ST ZEMEHET 5 LN TE D,

AW TIZ, RT Y U omBamic B & mEREEZFIH LT, 10F3HIF v 7NO4
T T VAR LT B Y I (SAM) ICBW T, RS FDOY b abc & 15y
THALCHET S, 10Ty 7NTY h7 v s o BRI EEET 2412, T4 —
JVEERSG & VAR F VRS E G DY R ORLE M E VT SAM AR S B, DFE Y,
GRmETA—NEEFHEESE, b9 —FORETHLIILVARFT U NLEEHEDOT I/
EBRFEAT D LI ko THRZEE L7z, &IZ, SAM FmZEEl Lo HPiiA T, &
HROFHIZL T, Y h7rb c % 1 FHRMTHIEL, S5 e F &Mk A PUR

G SET, TORELTF U EANLVT T EV U EORRNRESEZRHALT, A ML
T hT eV EMiET Ry b (QD) aEAPUA LA ST, HA A -V TU R m
AcHERDQD D Ky MR T FLVEHETET, LoT1HofitllFy 7EHWv 7
2 A e ® 1 RIS LT,

OV R uAcD ST RIEE S S 1 IRNEY ORI o ~ISHT 512
1%%W§%(mwmwd@%ﬁi@%o&mém7lAthbwwm%%EE:AyF
Vo TELHMPMLETHD, LLReDBb, F/RETFy7E2HnwTealy MLVEIT
DY E BIEICHIE T 2720120, T/ F v RARNICTRAEGIEE - (BIH/07 - Fp) Off
KEeMBELTLHN, T/ F 2B TS THELBNEZEMTH LD, 2D L5k
BT STV R o 7o, BLEDTE RN S F ) T VB A B 722880 Sy 7 (57)
DHEEPRD BN TWe, Fxld, BEROFHMELHATLY 7 b~T U 7L & MBI
L7cBmkEE T ERILEIN 2> T, T/ F v 3z, ANBIREOHIE 7T TR B |72
BN A~— bt LT () ZERT D Z Lk Lz, ZOBM/NA~— kL7 25 H
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Measurement of single cell apoptosis at the single-molecular level
by using nanofluidic channels

Yan Xu

Nanoscience and Nanotechnology Research Center, Research Organization for the 21st Century,
Osaka Prefecture University, Japan

To precisely clarify the induction mechanism of apoptosis and its relations to diseases, it is
necessary to quantitatively understand apoptosis of single cells at the single molecular level. The
purpose of this study is to develop a method to measure cytochrome ¢ in single cell at the single
molecular level by using nanofluidic channels. Cytochrome ¢ is one of the most important proteins
involved in the initial stage of apoptosis. Quantification of cytochrome ¢ in apoptosis of single cells at
single molecular level enables to approach the origin of cell death and enable quantitative
understanding of the biochemical reaction at the early stage of cell death.

Last year, we achieved the fabrication of the nanofluidic chip for measurement of cytochrome c at
the single molecular level last year. In the nanofluidic chip, two side microfluidic channels are bridged
by 100 parallel arrayed nanofluidic channels, with gold nanoarray in each nanofluidic channel. The
structure provides 16000 nanodot-shaped gold array in the arrayed nanofluidic channels in the chip.
Each nanofluidic channel has an ultra-small volume of approximately 96 fL (fL = 10" L). Thus, the
arrayed nanofluidic channels are appropriate to handle 9.6 pL (pL = 10> L) liquid, which is
approximately as same as the volume of a single mammalian cell.

This year, we succeeded in the detection of single cytochrome ¢ molecules by using the
nanofluidic chip. A quantum dot-based immunoassay detection scheme was used in the detection.
According to Poisson distribution, single cytochrome ¢ molecules were captured on gold nanoarray
surfaces immobilized with cytochrome ¢ capture antibodies, in the nanofluidic chip. After the
formation of the immunocomplexes of captured cytochrome ¢ molecules/biotin-conjugated
cytochrome ¢ detection antibodies/quantum-dot conjugated streptavidin, the detection of dot-shaped
signals of single quantum-dots representing captured single cytochrome ¢ molecules was achieved by
using a fluorescence microscope with an EM-CCD camera.

In addition, to handle lysate of a single cell during the further detection of cytochrome c in single cells,
we made a breakthrough in the active regulation of femtoliter (fL = 107" L) -scale fluids. Accurate,
local assembly of nanobrushes of a well-tailored short-chain thermoresponsive polymer in nanofluidic
channels is achieved, using a site-specific nano-in-nano patterning technique developed by us in
combination with nanofluidics. The assembled polymer nanobrushes enable the active regulation of

femtoliter-scale fluids inside nanofluidic channels, in response to an external temperature change.
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[1] Okamura, Y. et al. Adv. Mater. 21, 4388 (2009).
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Fabrication of Ultra-thin Films for Bio-imaging Tools of Floating Cells

Yosuke Okamura*
* Department of Applied Chemistry, School of Engineering, Tokai University, Japan

We have developed free-standing ultra-thin films (so-called nanosheets) composed of
biodegradable and biocompatible polymers for biomedical applications '!. Such nanosheets have a
thickness of less than 100 nm and exhibit unique characterizations such as high adhesiveness,
flexibility and a high degree of transparency '!. On the other hand, tissues and floating cells during
imaging are often put on a glass substrate, to which physiological buffer is added to avoid drying.
However, tissues and floating cells are dried during observation and it is difficult to be come into
focus due to moving them into buffer. In this study, we develop the nanosheets for bio-imaging tools
of tissues and floating cells to provide water retentivity and fixation on the substrate.

For tissue imaging, we fabricated a water-repellent nanosheet composed of fluorine-containing
polymer (CYTOP, Asahi Glass Co., Ltd.). An aqueous solution of 10 mg/mL poly(vinyl alcohol)
(PVA) as a water-soluble sacrificial layer was spin-coated for 20 s at 4,000 rpm onto a silicon wafer
(SiO, substrate, typical size: 40 x 40 mm). The PVA-coated substrate was then spin-coated with
CYTOP solution using the same procedure. When the substrate was immersed into water, the
water-repellent nanosheet was detached from the substrate by dissolving only the PVA layer into
water. The thickness was proportional to the concentration of CYTOP from ca. 20 nm to ca. 800 nm,
which exhibited the water-repellent property (water-contact angle: 111 £ 1°). When alginate hydrogels
as a model were incubated on the glass substrate for 24 h (25°C, RH: 50%), they were dried within 10
hours. However, the hydrogels wrapped with the water-repellent nanosheets were significantly
prevented the evaporation of the water. Moreover, we demonstrated that the nanosheets were also
prevented the drying of the mouse organs and firmly fixed on the substrate due to the high
adhesiveness of the nanosheets. The water-repellent nanosheets therefore would be a helpful
tissue-imaging tool to provide water retentivity and fixation.

For imaging of floating cells, we tested whether nanosheet wrapping works or not. To this end,
biocompatible nanosheets composed of poly(lactic acid) (thickness: ca. 60 nm) were fabricated using
the same procedures as shown above. When the floating cells were observed on the glass substrate,
they were moved and blurred by the Brownian motion. However, the cells wrapped with the
nanosheets were immobilized between the substrate. We will try to wrapping of cells by using porous
nanosheets to be stimulated them.

[1] Okamura, Y. et al. Adv. Mater. 21, 4388 (2009).
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Single fluorescent nanoparticles measuring the location and the
environment in living cells

Madoka Suzuki
Organization for University Research Initiatives, Waseda University, Japan

Cellular functions are affected by externally applied stimuli such as electrical, chemical, or physical
factors. In this project, we aim to develop probes and microscopy methods that can measure the
intracellular environment.

In this fiscal year 2015, we successfully developed the method to fabricate targeted
nanosensors for single-molecule imaging by a bottom-up approach [1]. Here the intracellular probes
were created by conjugating four organic dyes with single-chain avidin proteins via a click reaction.
The position of single probes could be determined with the accuracy of about 10 nm at 1 Hz. We
demonstrated that the nanoprobes showed increased brightness and photostability, both of which
contributed the successful single molecule imaging under conventional fluorescence microscope. By
targeting ER with Cy5-probe, we tracked the remodeling processes of ER at nm spatial resolution.
ER-targeted TAMRA-probes enabled the imaging of the temperature distribution on ER under
externally applied local heating. The development of thermosensors was further extended to the
achievement of a novel microthermography method inside small living organisms [2, inside front
cover]. Regarding the temperature measurement, we proposed the way to bridge the 10° gap between
calculation and measurement in single-cell thermometry [3]. The project has been extended to the
development of piezoelectric nanoparticle-assisted wireless stimulation of neuronal cells when we
tested our nanothermometers to map the intracellular temperature distribution under external heating
[4]. We further investigated other cellular responses to local heating. In spherical cells, the plasma
membrane extended towards the heat source upon heating [5]. The high-speed neurite elongation
towards the heat source was found in neurites of rat hippocampal neuronal cells [6]. We revealed that

the actomyosin interaction played major roles in both of these responses.
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Evaluation of nanoscaled cytotoxicity on plasma membranes using
ion-sensitive field-effect transistors

Tatsuro Goda
Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, Japan

The plasma membranes (PMs) are extremely thin (6—10 nm), stable, and semi-permeable film that
protect the cytosolic element from the extracellular space by blocking free diffusion of ions, charged
molecules, and macromolecules. External stimuli/reagents occasionally disrupt the PM barrier by
making transmembrane pores, leading to acute cytotoxicity as a result of uncontrolled diffusion of
mobile ions, charged species, and biomolecules through the pores. Therefore, the PM toxicity and
hemolysis are widely and routinely evaluated in biological and biomedical fields. Traditional assays
measure the release of biomarker proteins or fluorescence from the cytosol through the pores across
the PM in colorimetric manners. Despite the recent development of a variety of methods/materials for
efficient gene/drug delivery systems to the cytosol, the hemolysis, membrane-toxicity, and
cytotoxicity assays remain unchanged over 30 years, while leaving major issues for nanotoxicology
testing; 1. The biomarker of interest cannot detect the pores whose size is smaller than itself, which
makes it difficult to evaluate the true safety of recent nanoscale materials. 2. The
fluorescent/biomolecular indicators often result in false-positive by passively permeating the plasma
membrane due to the altered hydrophobic/hydrophilic balance of the PM as a result of the interaction
with exogenous agents.

We discovered the generation of transient proton when we added a weak acid or base to the
solution surrounding cells cultured on a solid surface in a stepped manner. The stepped addition of
NH4CI or CH;COONa induced pH transients in the local cell microenvironment as a result of free
diffusion of neutral NH; or CH;COOH across the PM and the proton sponge effect of the weak
acid/base. Further, this phenomenon was applied to the development of a distinctly new system for
detecting minute disorders of PMs in live mammalian cells. The system measures transient proton
generated by free diffusion of low-molecular-weight electrolytes (H" and NH,") through the pores in
real time. These ions are ultimately small (hydrodynamic radii of <0.33 nm) so that they are sensitive
even to the formation of molecularly sized pores which was otherwise not possible using conventional
hemolysis because of the relatively large in size of hemoglobin (hydrodynamic radius >3.1 nm) as an
indicator. The relatively fast mass transport of these molecules effectively ruled out the activity of
inherently expressed ion pumps on the plasma membrane. Silicon-based pH-sensitive transistors were
used for signal transduction of protons at the cell/gate insulator interspace so that the complementary
metal oxide semiconductor (CMOS)-compatible fabrication technique is straightforward to

downsizing, mass production, and multi-parallelization in the application of screening toxicants.
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Development of a highly-sensitive nucleic acid probe for in vivo imaging

Hiromu Kashida

Graduate School of Engineering, Nagoya University, Japan
Spatiotemporal control of RNA expression has been attracted much attention due to its relevance to
various kinds of cell function. To visualize RNA in cell, monitoring tools with high sensitivity are
strongly required. Previously, we have developed In-Stem Molecular Beacons (ISMB) by
incorporating fluorophores (perylene) and quenchers (anthraquinone) into stem portion of molecular
beacon. ISMB could detect target RNA with higher sensitivity than conventional molecular beacons,
which tether fluorophores and quenchers at their termini. In addition, incorporation of multiple
fluorophores into ISMB drastically enhanced the sensitivity. In this project, we aim to develop highly
sensitive MB for in vivo RNA imaging. Last year, we synthesized a novel Cy3 derivative and
incorporated it into ISMB. As a result, ISMB tethering two Cy3 fluorophores showed higher detection
sensitivity than ISMB with one Cy3 moiety. We also applied this ISMB to visualize GFP mRNA,
which was transcribed from plasmids, in fixed HeLa cells. This year, we synthesized a linear probe
without a stem-loop structure, which detected a target RNA with high sensitivity.

We selected Nitro Methyl Red as a quencher since it quenches Cy3 emission efficiently. In
addition, incorporation of a pair between Cy3 and Nitro Methyl Red into a DNA duplex strongly
stabilized the duplex. Therefore, we synthesized a probe DNA tethering two Cy3 residues and two
Nitro Methyl Red residues. In the absence of the target, almost no emission of Cy3 was observed
although the probe has no self-complementary sequence. UV-VIS spectrum indicated that Cy3 and
Nitro Methyl Red formed a cluster. In contrast, Cy3 emission recovered upon the addition of target
RNA because the interaction between dyes was suppressed. As a result, signal to background ratio
(S/B ratio) of this probe was as high as 180. Interestingly, a probe tethering Cy3 and anthraquinone
did not show such a high S/B ratio, indicating that a complex between these dyes are not sufficiently
stable. Emission from this probe immediately increased upon the addition of the target RNA,
indicating response speed of this probe was higher than conventional molecular beacons. From these
results, a linear probe for efficient detection of RNA was successfully developed by using the

spontaneous clustering between Cy3 and Nitro Methyl Red.
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[1] a) E. Nakata, et al., Bioorg. Med. Chem., 17, 6952 (2009). b) E. Nakata, et al., Chem. Comm., 46, 3526
(2010). ¢) E. Nakata, et al., Bioorg. Med. Chem., 21, 1663 (2011). [2] E. Nakata, et al., Chem. Lett., 39, 734
(2010). [3] E. Nakata, et al., RSC A4dv., 4, 348 (2014). [4] E. Nakata, et al., Bull. Chem. Soc. Jpn., 88, 327

(2015).
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Development of the self-assembled nano-carrier

Eiji Nakata
Institute of Advanced Energy, Kyoto University, Japan

In the field of nanomedicine molecular science, the enzymatic activity is one of the useful
parameter to understand the condition of living system. And also, it is very important as the trigger of
medicinal and biological agents. Thus, the methodology to monitor enzymatic activities in living
system are very important. Recently, we developed a novel strategy to control the fluorescent property
of asymmetric xanthene scaffold, such as SNARF, that enables rational design of fluorescent probe to
monitor the cellular enzymatic activity.!l!. The mechanism underlying the fluorescence off/on
switching is based on the lactone formation under a hydrophobic condition. A certain kind of
derivatives formed self-assembly in an aqueous condition and existed as the lactone form. We
explored the structure-activity relationship of the derivatives and developed a rational design strategy
for self-assembled fluorescent nano probes to monitor the enzymatic acitivity.). We hypothesized
that the fluorescent nano probes could be applied as the enzyme responsible nano-carrier.

To demonstrate the versatility of the self-assembled nanoprobe as the enzyme responsible
nano-carrier, the intensionality of doxorubicin (Dox), as an example of drug, in self-assembled
nanoprobe were confirmed. The nitroreductase (NTR) responsible nanoprobe Rho-Bn(NO,) was
selected as the candidate of nano-carrier. After treatment of NTR, the Dox were released from
nano-carrier with the increment of the fluorescence from disassembled fluorophore. The result
indicated the self-assembled nano-probe could be applied as the NTR responsible nano-carrier.

As the another results, a self-assembled fluorescent cluster comprising a seminaphthorhodafluor
(SNARF) derivative protected by a photoremovable o-nitrobenzyl group were designed and
demonstrated as a dual-emissive ratimetric fluorescent pH probe in cell cultures. By using these
results in combination, we would like to rationally design the enzyme responsible nano-carrier based

on our self-assembled nano probes.

[1] a) E. Nakata, et al., Bioorg. Med. Chem., 17, 6952 (2009). b) E. Nakata, et al., Chem. Comm., 46, 3526
(2010). c) E. Nakata, et al., Chem. Lett., 39, 734 (2010). d) E. Nakata, et al., Bioorg. Med. Chem., 21, 1663
(2011). e) E. Nakata, et al., Bull. Chem. Soc. Jpn., 88, 327 (2015). [2] E. Nakata, et al., RSC Adv., 4, 348 (2014).
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LEN/iRed & L0HE L@V EAS R BUMGENEES RS2, 2O AT L% Ve RE B
B TFLIYAF KT S iRed &7mux 37 T CRRVMIRZ MO B L7225 AR
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Clarification of mechanism of faint electricity-induced acceleration of
intracellular transport, and expansion into innovative DDS

Kentaro Kogure
Institute of Biomedical Sciences, Tokushima University Graduate School

Effective delivery of extraneous molecules into the cytoplasm of the target cells is important for
several drug therapies. Previously, we showed effective in vivo transdermal delivery of naked siRNA
into skin cells induced by faint electric treatment (fET) iontophoresis, and significant suppression of
target mRNA levels (Kigasawa et al., Int. J. Pharm., 2010). This result indicates that electricity
promoted the delivery of siRNA into cytoplasm. In the present study, we analyzed the intracellular
delivery of naked anti-luciferase siRNA by fET, and found that the luciferase activity of cells
expressing luciferase was reduced by in vitro fET like in vivo iontophoresis. Cellular uptake of
fluorescent-label siRNA was increased by fET, while low temperature exposure, inhibitors of
macropinocytosis and caveolae-mediated endocytosis significantly prevented siRNA uptake. These
results indicate that the cellular uptake mechanism involved endocytosis. In addition, the transient
receptor potential channel inhibitor SKF96365 reduced siRNA uptake. Moreover, to analyze
cytoplasmic delivery, we used in-stem molecular beacon (ISMB), which fluoresces upon binding to
target mRNA in the cytoplasm. Surprisingly, cytoplasmic ISMB fluorescence appeared rapidly and
homogeneously after fET, indicating that cytoplasmic delivery is markedly enhanced by fET.

Intelligent shRNA expression device (iRed) contains the minimum essential components needed for
shRNA production in cells, and could be a novel tool to regulate target genes (Tarashima et al., Mol.
Ther. Nucl. Acid 2015). However, general delivery carriers consisting of cationic polymers/lipids
could impede function of a newly generated shRNA via electrostatic interaction in the cytoplasm.
Thus, we examined fET of cells stably expressing luciferase in the presence of iRed encoding
anti-luciferase shRNA. Transfection of lipofectamine 2000 (LFN)/iRed lipoplexes showed an RNAi
effect, but fET-mediated iRed transfection did not, likely because of the endosomal localization of
iRed after delivery. However, fET in the presence of lysosomotropic agent chloroquine significantly
improved the RNAI effect of iRed/fET to levels that were higher those for the LFN/iRed lipoplexes.
Furthermore, the amount of lipid droplets in adipocytes significantly decreased following fET with
iRed against resistin in the presence of chloroquine. Thus, iRed could be a useful tool to regulate

target genes following fET-mediated cytoplasmic delivery with endosomal escape devices.
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Molecular transport system emerged from cell surface engineering

Yasuhiko Iwasaki
Department of Chemistry and Materials Engineering, Kansai University, Japan

Metastasis is the dominant trigger of cancer death. Cancer cells that have broken away from
the primary tumor, termed circulating tumor cells (CTCs), are the main components of metastasis.
Therefore, a system to eliminate CTCs from the metastatic routes is required for the reduction of
metastatic cancer. In the present study, surface modification of macrophages with nucleic acid
aptamers, so-called “eat-you” motifs, which can bind to membrane proteins of cancer cells, was
performed to capture cancer cells. In order to immobilize nucleic acid aptamers on the living cell
surface, synthetic reactive groups were metabolically delivered to the macrophages. The metabolic
labelling process of sialic acid is robust for the surface engineering of living cells because this process
can be applied for various mammalian cells. Recently, we synthesised a methacryloyl-modified
N-Acetyl mannosamine (ManNAc) analogue, termed N-methacryloyl mannosamine (ManM), and
succeeded in delivering methacryloyl groups to sialic acid residues of mammalian cells.

Murine macrophage-like cells (RAW264.7) were used as a model for macrophages. In order
to deliver methacryloyl groups onto the carbohydrates of RAW267.4 cells, the cells were incubated
with ManM. Sgc8, has affinity for PTK7, which is overexpressed on the cancer cell (CCRF-CEM)
surface. Thiol-terminated nucleic acid aptamer (Sgc8-SH) was immobilized by a visible light-assisted
thiol-ene reaction. Eosin Y (EY) was used as a photosensitizer because it is excited in visible light.
Sgc8-immobilized on RAW267.4 cells were confirmed by treatment with the complementary Alexa
Fluor 488 Cs-immobilized DNA. The surface modification did not show any adverse effect on the
viability and phagocytic activity of RAW264.7 cells. CCRF-CEM cell capture by RAW264.7 cells
was significantly induced by the nucleic acid aptamer immobilization on RAW?264.7 cells. Nucleic
acid aptamers can be freely designed for targeting specific cells, proteins or other biosubstances.
Therefore, various ‘eat-you’ motifs could be immobilized on macrophages thorough the
bio-orthogonal process established. This process would induce programmed cell removal and be a

useful technology for the elimination of CTCs and other pathogenic factors.
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Cell-mimicking systems based on naturally-occurring osmolytes
and synthetic polymers

Daisuke Miyoshi

FIRST (Faculty of Frontiers of Innovative Research in Science and Technology) and FIBER (Frontier
Institute for Biomolecular Engineering Research), Konan University, Japan

Molecular crowding is one of the most distinguishing features between in vitro and in vivo. The
molecular conditions inside living cells is highly crowded with large and small biomolecules. The
large biomolecules includes protein, nucleic acids, saccharides, and lipids. The osmolytes are typical
small molecules occupying cytoplasm. However, most of the molecular crowding studies have been
done by use of nonionic and inert synthetic polymers. Such molecular crowding conditions are not
able to consider as precise cell mimicking systems. Therefore, in this study we focused on the
following two projects: (1) Developing cell nucleus mimicking system by use of an anionic polymer.
(2) Mimicking cell cytoplasm by use of naturally occurring osmolytes.

(1) Developing cell nucleus mimicking system: A poly(ethylene sodium phosphate) (PEP-Na),

which has a nucleic acid phosphate backbone and created a cell nucleus-like environment. The effects
of molecular crowding with PEP-Na on the thermodynamics of DNA duplexes, triplexes, and
G-quadruplexes were systematically studied. Thermodynamic parameters indicated that the factors for
the stabilization of the DNA structures were dependent on sodium ion concentration. At lower
polymer concentrations, the stabilization was attributed to a shielding of the electrostatic repulsion
between DNA strands by the sodium ions of PEP-Na. In contrast, at higher polymer concentrations,
the DNA structures were entropically stabilized by volume exclusion, which could be enhanced by
electrostatic repulsion between phosphate groups in DNA strands and in PEP-Na. Moreover,
increasing PEP-Na concentration resulted in increasing enthalpy of the DNA duplex but decreasing
enthalpy of DNA G-quadruplex, indicating that the polymers also promoted dehydration of the DNA
strands.

(2) Mimicking cell cytoplasm: A We systematically investigated effects of molecular crowding

with TMAO as a zwitterionic and protective osmolyte and urea as a nonionic denaturing osmolyte on
conformation and thermodynamics of the canonical DNA duplex and the non-canonical DNA
G-quadruplex. It was found that TMAO and urea stabilized and destabilized, respectively, the
G-quadruplex. On the other hand, these osmolytes generally destabilize the duplex, however it was
observed that osmolytes having the trimethylamine group stabilized the duplex at the lower
concentrations because of a direct binding to a groove of the duplex. These results are useful to predict

DNA structures and their thermodynamics under physiological environments in living cells.
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A numerical model of red blood cells infected by Plasmodium falciparum
malaria

Yohsuke Imai
School of Engineering, Tohoku University, Japan

Quantifying the relationship between the biochemical and biomechanical properties of a cell and
its macroscopic behavior is important to understand cell function and related diseases. Plasmodium
falciparum malaria is a typical example, in which red blood cells (RBCs) infected by Plasmodium
falciparum (Pf-IRBCs) express adhesion molecules (PfEMP1) and sequester in the microvasculature
through ligand-receptor interactions. We developed a numerical model of P/~IRBCs, coupling the
biochemical interactions with the fluid and solid mechanics of the cells and cellular environment.
The boundary element method (or the lattice Boltzmann method) for fluid mechanics, the finite
element method for membrane mechanics, and the Monte Carlo method for ligand-receptor
interactions were used. We have performed a large-scale parametric analysis using graphics unit
processing (GPU) computing. At shear rates found in capillaries and post-capillary venules, the
PF-IRBC model exhibited either tumbling or tank-treading on the wall for a dissociation rate constant
greater than 1 s™', while it firmly adhered to the wall for a dissociation rate constant less than 1 s™.
This is consistent with previous experiments, in which P/~\IRBCs firmly adhered on TSP and CD36
whose dissociation rates were reported to be less than 1 s'.  We also examined Pf-IRBC rolling on
ICAM-1. Our results suggested that the interaction between PfEMP1 and ICAM-1 is a nearly
constant bond, with a dissociation rate ranging from 30 s to 100 s

We have extended the numerical model to analyze the flow and adhesion of leukocytes and tumor
cells. Cell adhesion to the vascular wall is an important process also for the immune function and
cancer metastasis, and thus leukocyte and tumor cell rolling have been extensively studied. However,
cell adhesion in capillaries whose diameter is smaller than the cell has been poorly understood yet.
We investigated the behavior of a cell in capillaries, particularly focusing on a weak ligand-receptor
bond condition. We found that an adherent cell exhibited “bullet” motion in capillaries. Bullet
motion effectively reduced the velocity of the cell, and the cell had a nearly zero velocity under
physiological shear rates. Our results suggested that even through the ligand-receptor interaction
between PSGL-1 and P-selectin, which is mainly responsible for leukocyte rolling, a cell is able to

establish the firm adhesion of the cell to the wall in a small capillary.
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Quantitative exosome analysis nanodevices toward cellular function
elucidation

Takao Yasui
Department of Applied Chemistry, Graduate School of Engineering, Nagoya University, Japan

Since exosomes contain microRNA (miRNA) and membrane proteins in and on them, respectively,
which can be a candidate to elucidate inter- and intra-cellar function, quantitative exosome analysis
received a lot of attention from researchers. Massive data obtained from exosome analysis in less
sample volume is of great importance to realize less invasive diagnosis and effective searching for
unknown biomarkers based on exosome analysis, however, conventional methods can not fulfill such
a requirement; it takes several mL of sample volume. Also, it is significantly difficult to attain highly
efficient capture of exosomes using conventional methods due to exosome size raging from 50 to 200
nm. In this research, we fabricated nanodevices by combining nanowire structures and microchannels
and achieved highly-efficient separation of exosomes from small sample volume for a realization of
quantitative exosome analysis

We fabricated PDMS-anchored ZnO nanowires in microchannel. For fabrication of the anchored
nanowires (140 nm in diameter and 2-3 mm in length), we made patterned Cr seeds layer on Si
substrates photolithography and sputtering, and then, we immersed the substrate into the nanowire
growth solution to demonstrate a patterning of nanowire growth. We pored uncured PDMS resin on
the substrate and cure the resin. When the cured PDMS was peeled off from the substrates, the
nanowires were cracked and fully anchored in the PDMS, which could act as the seeds for the
following nanowire growth. Then, we immersed the PDMS into the nanowire growth solution to grow
PDMS-anchored nanowires. We conformed nanowire anchoring by SEM imaging of each device
making steps.

We demonstrated that the PDMS-anchored nanowires could capture the exosomes from 1 mL
urine sample. We extract microRNA from the captured exosomes via sequential introduction of lysis
buffer, which break the membrane of the exosomes, into nanowire device. Comparison of the amounts
of the extracted microRNA between using the PDMS-anchored nanowires and the conventional
method showed that the microRNA extraction efficiency using the PDMS-anchored nanowires is
much higher than that using the conventional method. This result indicates that we realized high
throughput microRNA extraction from body fluid with little loss of the microRNA amount using the

PDMS-anchored nanowires, leading to acceleration for discovering new biomarkers in body fluids.
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immune systems activated by siRNA using a nano-chemical device.

Noriaki Minakawa

Institute of Biomedical Science, Tokushima University Graduate School, Japan

The interactions of nucleic acids with proteins such as enzymes and transcription factors play

a central role in numerous biological processes including the regulation of gene expression. Because

this interaction occurs in a strict and specific manner, an understanding of how proteins bind

structurally to nucleic acids is valuable in determining the mechanisms of the biological process. In

addition, this information is expected to provide clues for the development of nucleic acids—based
therapeutics, such as siRNAs and aptamers.

In our previous report, we described about

the utilities of the nano-chemical device consisting of

H
a set of 3-bromo-3-deazaadenine (3Br-deA) and -—— (/N ‘N—H----Q

7-bromo-7-deazaadenine (7Br-deA) nucleosides (Fig. / “Ne==-H— Nj > N / SNe-=-H=N N
1), to elucidate molecular interaction between siRNA ‘L‘ B = 0»_ N}ﬁ,

and RNA induced silencing complex (RISC) or

minor groove

toll-like receptor 3 (TLR3) proteins. Additionally, we 7Br-7-deazaA:U 3Br-3-deazaA:U
studied innate immune responses induced by siRNA Fig. 1 Structures of nano-chemial device

with nano-chemical device using whole Blood Assay (WBA). As a result, reductions of the TNF-a
level were observed when the 3Br-3-deazaAs (3Br-deAs) were introduced into the 5’-end of the sense
strand (Figure 2, siR3 and 5).

Thus, in this year, we attempted the WBA with chloroquine, which is a TLR-dependent
cascade inhibitor. Each siRNA with nano-chemical device showed drastic attenuations of TNF-a level
in the presence of chloroquine, indicating TLR7/8 might play a critical role in stimulating innate
immune response depending of the siRNA. To further elucidate which is the most critical receptor to

induce innate immune response, we explored a new 1. 5'-aaacaugcAghaaaugeugtt-3' : sense strand
Sl : b

. . . . ... ' 3'-ttuuuguacgucuuuuacgac-5'  :antisense strand
nano-chamical device with a trifluoro diazirine group 5 aancangeagassaugengtt-3"
.. . . . siR2: 3'-ttuuuguacgucuuuuAcgAc-5"'
at C7 or C3 position of deazaadenine ring instead of a 5/ -AMacAugcagaaaaugcugti-3'
. . siR3: 3'-ttuuuguacgucuuuuacgac-5"
bromo group. Chemical syntheses of nano-chamical GiRg: 5 -aaacaugcagaasaugeugtt-3°
. . . . .. . " 3'-ttuuuguacgucuuuuacgAc-5"'
devices with a trifluoro diazirine groups are achieved s, 57-ahachAugcagaaaaugeugtt-3'
. . . . . . SiR5: 3'-ttuuuguacgucuuuuacgac-5"
using palladium couplings as a key reaction. With this 2500
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Fig. 2 WBA in the absence or presence chloroquine.

143



MEDUARBORELEILEZRBT 5T/ 17 rvOBEL
TN FERE~DRER

JeEAE « RO TEMER J5m Bl

1. BFFEOME

TR IR TTER BT 2 B8k L CREE(LT DT/ B TR ~F 722 B NN A3 A %o 35 1 R
FlZzE A L. €D HeLa cells ~DHL V1AL Bhfg, BE I FARIEDR 2B Lo, B«
FlE, 7/ BT BA~DE ALY = R A b= R I DM~V iAEh, /07
Aoy FY—ARHEIC XD MIE~BIT L MIRE TOT ) B T ORZENIC
DY —=AEND I ENMERINT, ZD%, EHEHOMHEEIZ L > THIENIZIB W TR

Dotk L, EORER, Big DA ~EER S FRIEDR 2 5 2, MlELZHES 5 2 &
TR STz,

2. MEDOERLEED

ARRIZEBNTIE, ARES FANMRICEH G L2+ T  A— LR — LDy
FTHEAE (TR PEE< AL, REICWS L8BG4 U CEERAR
BRERO—HAZH->TWDL, TOREHITHL VA NAIT, = R A = 2L > THElM
A~V IAENDBRICBWNT, fIlEANZ RY —AIZB1J5% pH K T& N A— &+ 588
RIEEE b2 @ U CEB S 2 AT Lo, HIZiE, MRETE2BE L TE~LEZEL, ik
LINBEEN~ERAL T T Y FEEDREEICHESWT Y A )V RABEF 2 NI 2,
ZDH T RO T BFEERIREEZREA, £ OMERHICBW TEHERQERL o Tnd, K
WHEIE, BRRE D F RV RXTF KR F AU MEmaFn, R XTF RTALEHD
AT G A= a VBT KD @O ZROTEEDN I S D RRIC I Y BREAIZE Y
AR =" 7 NVEFHTE, DI, BHEMHEEANT LY B EEOENT- T FF
YT )R TEARHGONDEVWIRERE RT v 7T U AN — X7 5 (DDS) ~ERT S
LD ThD, WTFANET ) T EZMBENORTERE CHAT VA LT 4 FiEEIC

ZETHZ &IT L BRRE S TFRNE =T I 07 h ARV IR
Ry —AfitaE L AE DD 2 LI & 0 MRBUARROM/NREZ 2R L 5> 2T /4
TRV EEST LD, 2. ZOF ) BT EA~NEHERENE T LIk T, BEERR
FHZ K 2 & R O TEPE R SRR AR Bl 4l U 72 BB Zh B O FE 8L K 0 1B R A 3 5
TFE~DRERZX 5,

144



3. R

INETICERFEZHL L, MRANOSMNELRD Z LR STV D 5 A
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Creation of nanocapsules recognizing environmental change in cellular

uptake process for effective sonodynamic therapy

Atsushi Harada
Department of Applied Chemistry, Osaka Prefecture University, Japan

In the biological system, there are various types of supramolecular assemblies with dozens of
nanometers scale in which biopolymers precisely organize, and they carry the part of important
biological function through the dynamic structural change in response to micro-environment. The
natural virus which is the representative example makes membrane fusion through the dynamic
structural change in response to pH decrease in the endosome in cells in a process taken in cells by
endocytosis. Further, they move into the cytoplasm and arrive at the nucleus, and then invade from
pore of nuclear membrane a nucleus and it is intranuclear and releases a viral gene based on the
collapse of the capsid structure. Two step dynamic structural changes, the detachment and the collapse
of this capsid, becomes an important process in the function manifestation. On the other hand, the
author investigated that head-tail type polycation composed of dendritic polymer and polypeptide
could spontaneously form narrowly-distributed polymer vesicles and this polymer vesicle was
stabilized by introduction of cross-linkages. In this study, the author develops the nanocapsules to
sonodynamic therapy in drug delivery system (DDS) field through virus-inspired design.

Doxorubicin (DOX) and its derivative which introduced triphenylphosphonium moiety (TPP-DOX)
were entrapped into hollow nanocapsules. The cellular uptake and intracellular behavior of
nanocapsules were evaluated using a laser confocal microscopic observation. At 1 hour incubation, red
fluorescence dots were observed only at cytosol, indicating that DOX-loaded nanocapusles located at
endosome and/or lysosome. However, red fluorescence were distributed to nucleus at 4 hours
incubation. This results indicates endosomal escape of nanocapsules between 1 and 4 hours incubation
and the DOX release from the nanocapsules through the destabilization at cytosol response with
reductive environment. Further, in vitro sonodynamic therapeutic effect to HeLa cells were evaluated
by MTT assay. DOX-loaded nanocapsules could show both anticancer effect and sonodynamic
therapeutic effect, and the cell viability effectively decreased with ultrasound irradiation. In the case of
TPP-DOX-loaded nanocapsules, there was no anticancer effect due to no localization into nucleus and
only sonodynamic therapeutic effect was confirmed. By changing intracellular distribution of
sonosensitizers (DOX and TPP-DOX), therapeutic effect could be switched from
anticancer/sonodynamic therapeutic effects to nucleus to sonodynamic therapeutic effect to

mitochondria.
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Study of nano-carrier for novel DDS method

Osamu Itano

Department of Surgery, Keio University

The poly(MPC-co-BMA)(PMB) and poly(MPC-co-BMA-MEONP) (PMBN) can solubilize
poorly soluble drugs due to its amphiphilic character in aqueous media, and these polymer showed a
good cytocompatibility. In addition, the MEONP unit in the PMBN chain is an active ester unit that
can immobilize proteins, including antibody. Aim of this project is that to formulate hydrophilic
substance using PMB and PMBN as a nano-carrier for intravenous injection.

Photodynamic therapy (PDT) of cancer is a noninvasive optical therapeutic method in which
the topical or systemic delivery of photosensitizing drugs is followed by irradiation with broadband
red light. Verteporfin, a hydrophobic photosensitizer, has not yet been applied in cancer treatment
despite advantages such as longer wave length and a short photosensitivity period. PMBN was
conjugated with an anti-EGFR antibody and mixed with verteporfin. The fluorescence intensity in
A431 cells in vitro was threefold higher after exposure to verteporfin-PMBN-antibody complex than
after exposure to verteporfin-PMBN. In A431 tumor-bearing mice, the intratumor concentration of
verteporfin was 9.4 times higher than that of the skin, following administration of the
verteporfin-PMBN-antibody complex. Tumor size significantly decreased within 8 days in mice
treated with verteporfin-PMBN-antibody complex compared with those treated with
verteporfin-PMBN. In addition, Verteporfin-PMB stayed in sentinel lymphnodes, and could treat
metastasis on epidermis in animal model. 12.5% metastasis rate was observed in treated group while
56.3% in non-treated group.

The NF-kB/Rel family of transcription factors is involved in the development of cancer. This
family is constitutively activated in many human pancreatic cancers. DHMEQ inhibits NF-«xB activity
by preventing nuclear translocation and has been shown anti-tumor effect. However, because of its
hydrophobic property, DHMEQ has to be administered intraperitoneally or subcutaneously every day.
Therefore, it is necessary to develop effective drug delivery system (DDS) of DHMEQ for clinical
application. We used PMB to formulate DHMEQ and this formulation showed good stability and
anti-tumor effect in vitro and in vivo. In AsPC-1 tumor-bearing mice, DHMEQ-PMB intravenous
injection group (every three days) showed higher anti-tumor effect than control group (intraperitoneal

injection of DHMEQ-CMC suspension, every day).
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Molecular mechanism of a ciliary disorder by bio-nano-imaging

Hironori Ueno

Aichi University of Education

Mucociliary clearance on the surface of the tracheal lumen is an important component of lung defense
against dust mites and viruses. Fluid on the surface of the tracheal lumen flows from the lungs to the
larynx as a result of effective ciliary motion. Though we developed the methods for nano-scale
kinetics of ciliary motion and the three dimensional axonemal structure in the last year, we still don’t
know an influence of the disease such as bronchitis on ciliary function.

In this study, we examined the development of bronchitis mouse model using
lipopolysaccharide (LPS) spray. In order to verify the LPS effect on respiratory cilia, we
examined the immunofluorescence staining using anti-acetylated tubulin antibody, and also
we stained actin filaments using phalloidin conjugated florescence to verify the cell shape in
model mouse. Though respiratory cilia were remained on the ciliated cells after a day as the
control experiment, most of them were missing from the ciliated cell after three days, whereas
most of respiratory cilia were recovered on the ciliated cell after seven days. However,
recovered cilia didn’t have appropriate length. They seem to be shorter than it of the normal
cilia.

Next, we also developed the knockout mice missing a gene of the ciliary components. The
mice have abnormalities related to ciliary defects such as hydrocephalus. We will try to examine the
ciliary motion using nano-precision imaging technic and the three dimensional structure by cryo
electron tomography to clarify the missing component in cilia.

Finally, we are now examining the analysis of motion using high speed camera and three
dimensional structure of mouse sperm flagella using cryo electron tomography. We already obtain the
waveform and three dimensional structure of the sperm flagella, and compare with it of respiratory

cilia to analyze the relationship between the structure and waveform of cilia and flagella.
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Activation control of nucleic acids using photonic DNA processors

Yusuke Ogura
Graduate School of Information Science and Technology, Osaka University, Japan

A living organism is a physical system composed of many matters, and it is also considered as a
sophisticated information system in which various molecules work as information carriers. Thus, an
information system that can deal both with matters as real objects and with the associated information
is useful to catch valuable information from the living organism or to control it effectively. As a
solution we are studying about photonic DNA processors, which are capable of sensing biomolecular
information in surrounding environment, computing the information, and actuating a physical action
depending on the result. In the photonic DNA processor, light is utilized to bridge the molecular
system (nano-world) and macro-world. In this project, we develop a photonic DNA processor whose
operations can be programmed through external light signals and apply it to control of the activation
of functional nucleic acids to demonstrate the capability of the processor as a tool for biological
control.

DNA scaffold logic is a computing method based on self-assembly of fluorescence molecules
according to molecular inputs and a signal transmission through fluorescence resonance energy
transfer (FRET) between the molecules. To achieve programming in the DNA scaffold logic, we
developed a scheme for optical switching of FRET paths. The system consists of a common donor and
two pairs of an acceptor and an activator. Because the energy transfers to activated acceptors, FRET
path can be controlled by activating one of the acceptors selectively using external light with different
wavelengths. Experimental results demonstrated that the output of the system was changed depending
on the state of activation of the acceptors. This method can be applied to switch executed operations.
To achieve such control of nanoprocessors in parallel and in local volumes, generation of suitable light
patterns is important. We investigated a method for generating an array of light spots whose size was
smaller than that determined by diffraction limit. An original algorithm was created to design phase
modulation distributions for that purpose. Experimental results confirmed that a wvariety of
sub-diffraction-limit spot arrays were generated in accordance with the design result.

We also constructed a method to activate a specific DNA by releasing it based on photothermal effect
using black hole quenchers (BHQs) as a physical action in nanoprocessors. Double-stranded DNA
composed of a strand modified with BHQs and its complimentary strand was prepared. This system
was incorporated into a strand exchange reaction to confirm the validity. The reaction rate increased
when the BHQs were excited to produce thermal energy. This result indicates that the thermal energy

from the BHQs contributes to release and activate the specific DNA.
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Development of femto-liter space devices mimicking intracellular
environment and its application for biochemical reaction

Noritada Kaji and Yoshinobu Baba

Department of Applied Chemistry, Nagoya University, Japan

Micro and nanometer-scale chamber array on a chip becomes a powerful new tool for bioanalysis
since it could stochastically capture and measure biomolecules at a single molecule level. This
experimental concept was introduced and elucidated by Prof. Noji at 2005 and applied for single
molecule enzymology and measurements of ATP synthesis by F1-ATPase. This kind of small science
inspires us proceed a next step of micro and nanofluidic research since at nearly the same time we had
developed nanosapce-based nanopillar array chips for high-speed DNA and protein separation. Our
fundamental interests are how reaction-space size affects an enzyme activity and how small space we
could extrapolate enzyme kinetics in small space from old enzyme kinetic data in bulk. So we have
measured a single f-galactosidase activity in various sizes of micro and nanochambers, from 5 pm to
500 nm cubic, and found that the activity gradually decreased according to its chamber size. Because
the specific surface area increases according to the decrease of the chamber volume, non-specific
adsorption might be a factor to suppress the activity. However, several experiments including
surface coating and repetition of the enzyme capturing elucidated that non-specific adsorption is not a
major factor affecting the activity. To discuss these unexpected results of the enzyme activity in the
small cavity, molecular crowding effect which confine the diffusion of enzyme molecules and change
water activity in bulk was also investigated.

Another application of micro and nanochamber array was for a single nucleus analysis. In the field
of gene delivery systems, it is still unknown that virus vector showed much higher transportation
efficiency of plasmid DNA from cytoplasm to nucleus in contrast to non-virus vectors. To improve
gene transportation efficiency, which directly lead to increase transfection efficiency, gene
transportation mechanism through nucleus membrane should be cleared. But unfortunately there are
no experimental protocol to quantitatively evaluate the transportation efficiency through the nucleus
membrane. So, in this study, nuclei were extracted from cells by gentle detergent treatments and
captured into a PDMA or PMMA microchamber at a single nucleus level. After the confirmation of
capturing a single nucleus into a microchamber, nucleotides and nuclear membrane stained nuclei,
transportation of mRNA by molecular beacon were observed.

These micro and nanochamber-based experimental system would bring a new insight of a single

molecule science.
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Effect of macromolecular crowding on antigen-antibody interactions at
solid-liquid interfaces

Koichi Kato and Isao Hirata

Institute of Biomedical & Health Sciences, Hiroshima University, Japan

The condition of macromolecular crowding is that macromolecules are dissolved at high
concentrations. In the environment of molecular crowding, excluded volume effects of
macromolecules alter activities of particular proteins, and then these reaction rates are subject to
influence. There are a number of reactions at the microscopic solid-liquid interfaces in the internal of
cells. The aim of this study is to analyze the molecular crowding effect on protein interactions at
solid-liquid interfaces. We used here a surface plasmon resonance (SPR) analytical method for
antigen-antibody interactions at an interface under macromolecular crowding conditions.

As a model surface, we prepared SAM-COOH and SAM-EGCOOH for surface-immobilization of
antigen. SAM-COOH, as a monolayer of HS-(CH2);,-COOH, forms a rigid layer. And
SAM-EGCOOH, as a mixed-monolayer of  HS-(CH,);;-(OCH,)s-OCH,COOH  and
HS-(CH3)11-(OCH,);-OH, forms flexible tethers on a rigid layer. EGF and EGF-His were used as an
immobilized antigen. After introducing and activating of carboxyl groups on the SPR chips, EGF or
AB-NTA was immobilized. The NTA introduced chips were treated with Ni*", and EGF-His was
immobilized by chelating His-tag to Ni*-NTA. On SAM-COOH, immobilized EGF was non-oriented,
but EGF-His was oriented. On SAM-EGCOOH, EGF and EGF-His were immobilized with a flexible
linker EG. Poly(ethylene glycol) (PEG; Mw = 8300), dextran (Mw = 70,000), and Ficoll (Mw =
70,000) were used as a crowding agent at a concentration of 0, 2, 4, 6, 8, and 10 wt% in phosphate
buffered saline.

The association and dissociation processes of anti-EGF antibody on the EGF immobilized surfaces
under crowding environment were measured by SPR. From these results, we obtained association rate
constants (k,,). On SAM-COOH, £,, deceased with an increase in the concentration of the crowding
agent. On SAM-EGCOOH, £,, deceased with an increase in the concentration of PEG, however this
trend was not obvious than on SAM-COOH. And, in Dextran and Ficoll medium, %,, did not decrease
clearly but rather slightly increased.

It was suggested that the crowding agents and the mobility of the immobilized antigen affect the

kinetics of such antigen-antibody interactions.
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Novel Bio-function of Antigen-loaded Peptide Nano-assemblies with
Anisotropic Morphology

Naoki TANAKA
Department of Biomolecular Engineering, Kyoto Institute of Technology

Non-spherical particles, such as nanorods, nanotubes, and nanofibers, have attracted much
attention as drug delivery carrier, since the particle shape may have a profound effect on their
biological properties, such as bio-distribution, cellular uptake, and intracellular localization. Although
the importance of controlling particle shape for nanomedicine applications is recognized, there still is
a lack of systematic and fundamental understanding of how shape affects the biological properties.

Synthetic immunogenic peptides are ideal vaccine subunit components for cancer immunotherapy
due to advances in safety, stability, and design. However, peptides on their own tend to be weak
immunogens when administered alone. Cytoplasmic delivery system of antigenic peptides has been
required for effective cancer immunotherapy. In this study, we develop the direct cytoplasmic delivery
system of antigenic peptides by using [-sheet peptide nano-assembries as carriers. The preparation of
antigenic peptide-loaded nanofibers by self-assembly of B-sheet peptide containing T-cell epitope and
hydrophilic block, and their cellular uptake are reported.

The building block peptides consisted of four minimum essential elements, and were designed as a
simple model for the construction of antigenic peptide-loaded nanofibers. They were composed of a
B-sheet forming block (FVIFLD; f), an antigen block (*’SIINFEKL**; OVAy.s7), a flexible-linker
block (GSG), and a hydrophilic block (oligo(ethylene glycol); oligo(EG)i,). The B-OVA-(EG);,
solution in PBS was incubated at 60 °C for 24 hours, nanofibers with a length of a few micrometer
were formed. The length of B-OVA-EG, was controlled to 810 + 460, 280 + 210, 120 + 90, and 40 +
20 nm by extrusion through membrane filters with pore diameter 1.2, 0.45, 0.20, and 0.02 um,
respectively. We investigated the effect of nanofiber length on their cellular uptake by RAW264 cells
and the cellular internalization pathway. The amount of cellular uptake was significantly affected by
the length of the nanofibers. Interestingly, the short nanofibers with a length of 40 nm was internalized
by non-endocytosis pathway, in contrast that the longer nanofibers with a length of 120 nm — 800 nm
via endocytosis pathway. The size-regulated peptide nanofibers are expected to be useful as a novel

delivery carrier of antigenic peptides into cytoplasm of antigen-presenting cells.
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Reconstitution of nanomerchinery with membrane receptor/cytoskeletal
elements on artificial cell systems

Kanta Tsumoto
Kingo Takiguchi*
Graduate School of Engineering, Mie University, Japan
* Graduate School of Science, Nagoya University, Japan
Cell membrane proteins are important because extracellular signals are received and transmitted
with the proteins on the interfaces. To investigate such biochemical and biophysical functions, giant
liposomes (giant unilamellar vesicles (GUVs)), which have cell-sized diameters, have been used
recently for reconstitution of cell membrane proteins as artificial cell systems. Particularly, researchers
have a great interest in reconstitution of biological functions that would be expressed by
multi-component protein systems related to cell-cell and cell-matrix communications. Transmembrane
protein receptors are also interesting because of their work in transfer of cell signal molecules over
such biological membrane interfaces. In the present project, we attempt to GUV-based artificial cell
systems in which recombinant membrane proteins are reconstituted into a functional
bio-nanomerchinery. We have here selected model transmembrane proteins including G protein
coupled receptors (GPCR), extracellular matrix receptors (integrin (ITG) o/f) or membrane enzyme
effectors (adenylate cyclase (ADCY)) for the present demonstration. We used our novel method based
on a baculovirus (Autographa californica nucleopolyhedrovirus (AcNPV)) /insect cell (Sf9) gene
expression system that would enable us to prepare proteo-GUVs containing such desired recombinant
membrane proteins.

First, we examined membrane fusion between baculovirus budded-virus particles (BVs) and
droplet-transferred GUVs through direct observation on single GUVs using a confocal laser scanning
microscope (CLSM) and obtained the fusion profiles of both intact and capsid-free BVs that showed
the membrane fusion was caused by their GP64 activated under acidic conditions (pH 4-5). Second,
we demonstrated that fluorescent protein-tagged (TagRFP, TagGFP2) transmembrane proteins were
incorporated into membranes of giant liposomes that were generated using the droplet-transfer method
or the gentle hydration (natural swelling) method; GP64 (in N-terminus) and GPCR (ADRB2,
CRHR1), ADCY6, ITGA2, ITGA3 and ITGBI1 (in C-termini) were directly observed on GUV
membranes using CLSM. In addition, we verified enzymatic activities of recombinant ADCY
incorporated to giant liposomes. Finally, we developed a procedure for efficient entrapment of
proteins into inner phases of GUVs generated with the gentle hydration by switching pH of hydration
solutions around the pl of such target proteins. The improvement would be of use to reconstitution of

artificial membrane models.
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AET D2 ENTE T, MAT, MY VRV HIX, A ICTEH L, MlN~RVIAEH
TWHZE, ZLT, BVIAENDZLICHbRERBENRHD Z L2 EX DT,

2. FEDOERLEEW

FAERBORBICE T Mo HIcs T, Bilaofgies e IcHlfcx 5 X 5 7%
BANBHRE D LERRR ThH D, AFEEIL, wMllao BERGIEZ BfE L, #ies o278
ZHE S EAPRAIRUC BT 2P RICIR D A, &Z X EHEM R VWD 2 L T, i
fa DHFERL /b 2 R R A TE 5 2 & &2 R LT,

LU, Zo_yBHEMEZ WD Z ik THiluEEEZ D RBLHIBTE D
HBEIZOWT, T XRTHRHALNCRS>TWVEDIT TRV, ZRETICHLIT, (1) BELE
Toa—=0 T ()T XL RS LT WVWRETOT =) 7 Z LT, ()T v
T—U D TEIERER O =SS, X N EOREBENTHDLZ L AL LE,
LINLRRR S, 2NN ED XD & T, WIRH TOEMR LY b EMITEN T
LO0RE, BETE TOWRWEGNEAFET D, Fri, AEMEDO—DL L TEZLNT
WD, HEMASOHEFHI X > TH U7 ERHIANICERD IAENIZS 72D 2 LI &Ko THkke
B2 7 FIAREPE Z 2 TV DH LW D fUE, GEILSRIEFE LRV, S 51T, EWFERIIC
X, BERE X NV BT AR A%, MVIAEND Z LIk TELOH T 7L
RELZITOEBEZOLNTEHY, 2 DORMPRETEHL TWD, ZoRIE, #HEFZ 7
BEOAHN=ZALODRHAPRS L L2060, X 7 EHEMEOERICE > TRME 25,

Z 2 CAMFIERRE T, (1) MY XY B O~ DIERF & ¥ 7 VREREE O
fRIA . (2) VER & v 3y B i GIAN ~DBGATL DG M) Lo 7= HE 2 o 3 7 B 3 il
HREZ M9~ 2 £ CIZi EHIBBIZOVWT, —HOmNE TS L2 AL LT,
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3. R
HYHFFESL N2 B DK EDKEE

ETNE L THWEREHEIEN 5 A T % 378 (EGF-His) fHEFE & J7 1 [F /) TR
#i (AFM) I X 0 BlZ L7z (Fig. 1), TORMEIX, B2 MR EICESI L TEBY . Z DM
DELN, EGF ORI G MmO WrmE R L EE T 2 ThH o7z, K> T, 2k T, MicroBCA
MR- Z R EREBEE (349 + 22 nglem?, 3.38 nm?molecule) 7°6 PR L TE 7~ X
212, EGF-His 37 > 1 — U U ZIC LV HEITALY]  prr—————
LTWseEEBEXbND, £, =V 7V A MY —
HIE S, BEEA 1.89 £ 0.01 nm &0,
EGF-His IZHE CTh 5 Lr I LTz,

ZDOZODFERNG EMEER S N7 B,
HECTHST 0 — U 7 XV BITRFIL TV —
% LT b, Fig. 1. AFM images of the substrate immobilized
BHKEEEH L #E S 257 Hoggf v EOTHis

WESERE £ T2, ¥ 7 T MnEO@E et - MkfpetEIZ R U TAEYFRIRHE R 2 VW TILRE L T
Tz, FRL T ~NE R E LT, EGF ZABED Y VRRALIC K 5 2 7 T MRIEDFHBIC B W T, K
# 4 AOMIBICBWTY VL EDPRIERBD T 2R RONTERATH L, TOREVE
W2 b DI, DEY | BOARBAEN 7 F IR ERREIEIZ D725 - T 2 DR AEHYIC
FEBOAEND Z LI Ko T T FAENRED L THWDD0EHHNRDL L SRS
(TIRFM) 3L il L —F — N EE  \

(CLSM) T X v #iFF EGF-His OBl 21T

27,

Fig, 2A B L' 2B@IZ RSV d K 91z,
E:# 21 h £ TTIE, ZERDPEO BN
RInoTeDIZH L, EhailaE 5 & P
IR HRRR S LT B ORI B O DS R
DHNT, — 5T, M A R R
WPICARAE ST 256 T IRIE BT
Roneiroiz (72h T1.5% Biff) .

HES - —2ORBMEEIC LD, M
faN @ A594-EGF-His DA HEIZ S\ TiB

Fig. 2. (A) TIRFM images of EGFP-NSPCs (upper) and

MLl A, EE2 ALV, surface-immobilized Asq-EGF-His (bottom). (B) Relative

fluorescence intensity (RFI) of surface-anchored AS594-

AN THREOSECOE S DBIEZE I Uig¥Y . EGF-His. We analyzed a RFI of A594-EGF-His incubated

- N o with (@) and without (O) cells in the medium. (C) CLSM

Z OWE RS R AR & LT 5 Z & images of EGFP-NSPCs (green) and Aso-EGF-His (red).

N - , . Left: cross-sectional images of X-Z axes, Right: Z-sectional
Doahole, TNHDORRNG, tRaIT images of substrate surface (red: Asqo-EGF-His).

TlEd D h, MEN~E EGF-His |LH

AENTWDS Z EDHA LT,
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Molecular designing of protein-immobilized materials for regulating stem
cell function

Tadashi Nakaji-Hirabayashi*
Frontier Research Core for Life Sciences, University of Toyama, Japan

Application of stem cells is important for development of regenerative medicine. However,
the development of technique to strictly regulate the function of stem cells is necessary for its clinical
application. We have designed biomaterials conjugated with functional proteins for regulating the
stem cell morphology. For example, glass substrate and hydrogel immobilized with proteins can
regulate growth and differentiation of various stem cells by applying the characteristics of chimeric
proteins. However, the action mechanism of the immobilized proteins isn’t understood clearly. These
unclear points will constitute a serious obstacle to apply the protein-modified materials for clinical
applications.

We have demonstrated three important points concerning action mechanism of the
immobilized proteins; (1) stable immobilization (anchoring) of proteins to the substrate, (2) orientation
of the immobilized proteins to easily react to receptor, (3) activity of proteins immobilized to substrate.
([1] Biomateirals 29, 4403-4408 (2008), [2] Bioconjugate Chem. 20, 102-110 (2009)) Moreover, it
was shown that the immobilized proteins efficiently gave signaling to the cells in comparison with
soluble proteins. However, it cannot be understood by what mechanism the immobilized proteins
efficiently transduce the signaling to the cells. To clearly understand the action mechanism of the
immobilized proteins, we evaluated the signaling transduction from immobilized proteins to cells and
the uptake of immobilized proteins by cells after signal transduction.

To investigate the mechanism of cell regulation with protein immobilized to substrate,
epidermal growth factor (EGF) fused with oligohistidine (His) were used as the model proteins
(EGF-His). Moreover, EGF-His was labeled with Alexa Fluor 594 (A594) using active esterification
for tracing the protein reacted to receptor on cell membrane with total internal reflection fluorescence
microscopy (TIRFM) and confocal laser scanning microscopy (CLSM). Neural stem/progenitor cells
(NSPCs) were used as a model stem cells for the assay concerning signaling transduction with
surface-immobilized EGF. In this year, I investigated about surface characterization of EGF-His
immobilized to substrate using MicroBCA analysis, atomic force microscopy, and ellipsometry
measurement. And the detachment of EGF-His from the surface and the internalization of detached
EGF-His into cells were evaluated using TIRFM and CLSM. From these results, it was shown that
cells continuously received the signal from surface-anchored EGF-His. However, surface-anchored

EGF-His were gradually detached by receptor, and finally internalized into the cells.
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MR T IR & A RBUNREEIZRIT S
BREEI AT LOER & B BT

FeRFEE - AERFARZZHER O &I A

1. REOBE

BEREMERZ IR A B IR IR G T 21203 BiER 2 RE 35 55 I CTd Dl DRI M iR O H1ic
FTRITDLERHY, MR Ty 7 TV — 27 A (DDS) DB LA THY | AN
LTI R 23517 5 DDS DIEHERCENEIC K E 70 B % KT TR - - T A—F — % [FlE
FTHIET, FRH T SR AIRLE PR BRI SSDAIRIE~OIG % B 577, WEFE A BRI
LU 7= pH MR E YSK &4 5A A 72 MEND (YSK-MEND) % T, Pl BT DIE I
A NITTINFZ2FEL, b Sz YSK-MEND (2 X0 T4 B ) miRNA Ol etk C RUATF
RIAAZARIEIZR I LT,

2. DB RLEW
FLH ARG RNA (SiRNA) (Ko TRIED X v R B O BIHIEHNATREE 72 0 | EMmEE
WIENCARRI R T 7 ) m Y —Tdh b & L HIZ, siRNA 1T X 5% EBEER 1 OFBLH#E DR
HWAOICHBHFFSTWD, £o, # 2 "7E% 22— R L7V non-cording RNA O—>T
& % microRNA(MIRNA)TEIE T O EHBEFEH ICH G5 LZEREGBRL L HE L T
TEBNHLMNERSTWVWD, T O miRNA T — KL FEME RNA (anti-miRNA
oligonucleotide:AMO) Z 5 Z & THIEIFGETHY . ZHL b EE~DISHBIHIFINT
W%, L2rL, siRNA X° AMO O X 9 RS REERE IR I XA B OKEMES T+ T, TOEED
TR G ST RATR G T, B E T 2B O/ FIIEEETE 20,
Mo T, T b DEE~DISHITZHFA7: DDS RN R E et 22> TWnD, FxITME O
BEBRIEE Y AT Lk L CEM RN R n — 7R ) #EiE (R (MEND) OB 2D T 5,
MEND 73 5350027 B IE R lRas ~DO AT, ERFE D CoRE, MlaNEBIcE S, BEAIK
BOF R OB e 3 oL T E RN - TIEMEICHE L. o X5 28N F

ETL20HLNETHZ LT, KVRATLEEMEITEN T MEND #7325 2 & 2 AHE
5, THAEERTDICE, AREKICRBOCEBE CERM DDS #8287 508 D 5,
ABFZETIL, ARPMEIRICIB W THB SN DIENTA A=V THIN ARG D Z L3
REZRRER S EY AT A & L C pH IS M YSK-MEND DB 217\, FFIs-CRa k%~ DI
BUWTDDS MMii 2 2 RXENTA—=F—Z Mt L. & bITHHRERIFE~DICHZ1T 272,
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3. RE
1. anti-miRNA oligonucleotide (AMO) £ &, pH )i & ¥ YSK-MEDN (2 L5 fFfigi~D AMO 2%
=L RE R M

TS K7 ) | BLRE 3z (A FEBE) DIC K-> THFE S 4172 2°-OMe-4’thio-RNA [34%EAY RNA 51 &
EWBAITEZ R L D AERNIZIIT DL E I/ RNA ThDd, Z0D 2°-OMe-4’-thio-RNA %
FT, TR A miR-122 12595 AMO122 4 AL, AMO122 % AL7z YSK-MEND |2k
DI~ D AMO 2% #4572, WK AMO L7V — D TG-S TVDRIEEA L DB i HHE
MINH72D | 50 mg/kg EWVOIEFITE G- & THIFIEIZH 1T 5D miR-122 BLEZ M A S TWAD,
—4 . YSK-MEND ~AMO122 ¥ A 952
AR~ BT AT O Tecie”

R R _]_

D (M| . Imgkg EWVWHIKFE G ETH

miR-122 BHEA L FTIEHZENA[RETH
D(KAMD) ., F-2nlcEo i fhar zxra :

g
o

— VIR O T Bl I, R BRI~
DIt H ORI REME S/ RS 417z (Takahashi M, et

HAAFRMR-1228R 1
o 2

Siln B

et al. J. Control. Release (2014)), ®W:# % :Cy5-AMO ®®  yenp

al. Nucleic Acids Res. (2013), Hatakeyama H,

2. YSK-MEND (2 X% siRNA O fFlf~D%EEL C BIFRIGE~DIEH

YSK-MEND O fiffigi~D 2% 250 SRIZ & I3 MEND OO RET LD R 12213 60~80 nm F2E
FIARE IR O pKa 1 6.4 (003 b IFIBROIERIEARF D /vy 72T N FRITENTRY, 2h5
L<SiIRNA Z AT RE CHDHZ LN RIBE NIz, FEMEHI R EE kS 7 YSK-MEND O fif itz
BIFD 50%/ v &7l ferafe 58 EDSO 1X 0.06mg/kg THY, FEFIEN G BT/ oo X T
MNRRE Th o7z, I T, b7z YSK-MEND % W RIBE~DISHER AT, 7A AL
PEIF 213, PR D BRARE AL O 25 A% C i Vit R I 2 8 E 9%, £ ZC YSK-MEND 2k} C
FURFAR DA 21 (HCV) 6% siRNA CRORHR RS IR B2 AP 28T /NGBS e AR B Lok B) 245
L, IR EERFI LT, ENTFIRS AT~ A2 HCV 242/ 1 | 6 3 M Frkt HCV it 5
NVEAERLL . HCV-siRNA £ A YSK-MEND % B ##lRED# 5-L72&ZA | fTFigZ 155 HCV =277 4
VORI DR KRB ALIL, M{EDHCV mRNA O 2 8B L EO RG22l 2 Bl22 L, FFRIAEDD
ARSI, L EXY YSK-MEND (X7 AV AW AF R I ~O NG H O/l fetE BN R s
(Watanabe T, Hatakeyama H, et al. submitted) , £7= il YSK-MEND (X% #i i £z T & hE fH e
ETMICBWC, BENBIRFE2 /v /X T T 52U, S %ITEIBEO IS IZmT 7
YSK-MEND DB F 2 H TE T b,
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Development of a pH-sensitive lipid based nanoparticle for nucleic acids
delivery to liver and tumor

Hiroto Hatakeyama
Faculty of Pharmaceutical Sciences, Hokkaido University, Japan

Small interfering RNA (siRNA) and is thought to be a new class of medicines because this can
inhibit the expression and function of any genes of interest. MicroRNAs (miRNAs) are small
noncoding RNAs that influence diverse biological functions by regulating gene expression
post-transcriptionally. The regulation of miRNA is also thought to be a potential mean to treat diseases.
However, these funcitonal nucleic acids show poor biodistribution due to their molecualr weight and
hydoropilicity and less function as it is. Therefore, drug delivery systems should be a key technology
to realize nucleic acids therapy. We developed a lipid based nanopartilce, Multifunctional
Envelope-type Nano Device (MEND) with pH-sensitive YSK lipid (YSK-MEND). Investigation of
three-dimensional dynamics of MEND (Pharmacokinetics: PK) in target cells as well as target organs
should identify rate-limited steps to deliver the cargo efficiently into target cells. The aim of this study
is identification of the critical parameters, which influence the dynamics and functions of
YSK-MEND in intra cells and liver and tumor microenvironment and application of YSK-MEND for
liver disease and tumor therapy.

The clitical parameters of YSK-MEND for efficient knockdown in liver were identified.
According to the information, optimized YSK-MEND was systemically adminostrated into mice
which resulted in efficient target-gene knockdown in liver (ED50: 0.06 mg siRNA/kg). Anti-miRNA
oliconucleotide (AMO) conposed of 2’-OMe-4’-thio-RNA developed by Prof. Minakwa (The
University of Tokushima) shows high affinity with target sequence and stability in biological
condition. AMO against liver specific miR-122 (AMO122) was encapsulated in optimized
YSK-MEND. The YSK-MEND(AMOI122) significantly inhibited miR-122 expression in liver and
reduced plasma cholesterol level for 2 weeks after i.v. injection (Hatakeyama H, et al. J. Control.
Release (2014), Takahashi M, et al. Nucleic Acids Res. (2013)).

We also applied optimized YSK-MEND for hepatitis C virus (HCV) treatment. siRNA against
HCV developed by Prof. Kohara (Tokyo Metropolitan Institute of Medical Science) encapsulated
YSK-MEND showed efficient knock down of HCV core protein in liver in HCV infected chimeric
mice carrying human hepatocytes. Futhremore, the treatemt of YSK-MEND showed long-term
suppression of serum HCV mRNA level. These show the possibility of YSK-MEND for liver disease
treatment (Watanabe T, Hatakeyama H, et al. submitted).

The optimized YSK-MEND also induced efficient gene knockdown in tumor in kidney cancer

xenograft model. YSK-MEND could be applied for tumor treatment.
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The development of effective and non-invasive medi-
cal treatment techniques, focusing on molecular reac-
tions in the cells that constitute a living organism and
control their biological activities, may provide new
insights into intracellular molecular reactions and
their parameters. These insights will help to improve
medical devices, such as medical imaging equipment;
they will promote computer-aided design of new
drugs and reliable production of cells, including iPS
cells; they may also advance research on molecular
dynamics in the cellular environment, development of
non-invasive diagnostic and therapeutic approaches
for improving the quality of life, and growth of med-
ical and pharmaceutical industries.

This interdisciplinary research target requires a world-
wide collaboration of researchers from various fields of
science and engineering, including materials science,
chemistry, biology, and basic and clinical medicine. Since
2011 such collaboration was carried out within a pro-
ject on “Nanomedicine Molecular Science” supported
by a Grant-in-Aid for Scientific Research on Innovative
Areas from the Ministry of Education, Culture, Sports,
Science and Technology, Japan. This focus issue of
Science and Technology of Advanced Materials is released
on the occasion of completing the project in 2016. We
would like to thank all the authors who contributed to
this focus issue and hope that it will bring new ideas to
their future research in the field of nanomedicine.

CONTACT Kazuhiko Ishihara @ ishihara@mpc.t.u-tokyo.ac.jp
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Z Cytocompatible and multifunctional polymeric nanoparticles for transportation of bioactive molecules into and within cell] (&, #F2DH#E
CHEBZSIRVHBZEARELUT, S5CERADOMEEZE Y 2/RUY—F /HF(CREY IMRZRALBNALTND. T, HMIgRMERUT—&
LT, HPREZERT DU IEES FOBMER RARUILOUSE) @ECER L TGRETSNZ2- X500 0-ILAFS ITFILRZRIILIY >
(MPC)Z—R5 &9 2RUN—ZED EIF TS, MPORUNY—(E, EMREZENT D EATHRERAZBET LN TS, ERRIGEIF TS
BTENSERBEE U THANCEASNTETVWB/ A AITUTILTHSD. ALEI—TBNSNTNDELSRT ) A — MUY A XDRF(CHN
THE, MPORUR—(CKBDREWB(FENTH D, 7>/ OB E EORBEFANMMED TIHUVZHIC, BEFERRISICKDMREENELD
ENBREERBIRBEDAA—D I CEHHTZIENTESD. EESOMRELTBNESNTUVBHIT(E, REZHEE L TLBIMPCRU Y — (CHEE
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ALT, F/HFACEF Ry MBS URENA XA —T >0 % FH U BN DIAFHBIZHREAHIEEICR LT, F/NFRACHESTD
RIF ROFOFEE, HARRECDVTHEBICEBNSNTVD. ZOF/RFHMIRRICRPRIFEL, MIEHRICKDMRMCHRENTLL
T, EHERTEHDRNERTEH DERE.

HRRRAEBEDRFBATISA (&, ILPHSME L DIPSHIfEDERISEDFR, KIRRHEEUROMIEDA — ST 7 =— DR E, BADIREDAFTN ) —~NIVEZ
HEWSHTROHOSNTETVBDEHTHSD. TTTRNSNTVD LS UV A — S OMBURINN, 5L ConHeitEsstEsd s
ns.
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#5(E, N-RUITTTILAFILEZRYOSFY L EROIHOHERE U THALZ. N-MY I T TILAFILETHEU/RUOSFY > EH 7LD
UtE~sEpHTRIFMZE TH D /2h', pH 6 TFDIBEEEPHTIEN- MU T T ZILAFILEDBREENEC D, RUOYFH RO F (B->007F
FIRUY) Hthens 2 EzBASMCUE.

COESCUTERULRUOYFYLZRNT, Z—I>Ey OMCEBREMIRCS D ILATO-ILEBOREZHiL TS, /RUOYFY
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ZWETDLEBEBMNCUEL. Fz, #5(@F, NPCRARICERRUOYFIORF/(SA—H—CEALTERL TS, RUOYFF>ZHN
EARISET MISOOFTFR NI COEEREACTL—IRL—2E 57 LifFEN3.
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> Cy3
>« Quencher

1. BRSNERNARETO—T

=& Hiromu Kashida, Kazuhiro Morimoto, Hiroyuki Asanuma

FEU>Y  http://dx.doi.org/10.1080/14686996.2016.1182412

El::| Sci. Technol. Adv. Mater. 17 (2016) 267.

Published : 2016.07.05 / DOI : 10.1080/14686996.2016.1182412 » FEORX—EEIE5

STAM #8171 VISION 81 8 ” Q@ Empa
S

Mﬁ E a # 3- a Materials inspired by mathematics NIMm: .
o - Motoko Kotani and Susumu lkeda &&E
2016 Sci. Technol. Adv. Mater. 17 1180233 [

WMRIF  nanotechsapan

STAMIEDWT | #REEES | H/\-54T5U | HHES | STAME | BBZOHA | BEREOHA | WERAOHAN | BA5E | FEORX

Copyright © 2001-2016 National Institute for Materials Science. All rights reserved.

178



