Primary Information of Life and Foudation of Integrative Bioscience.

13 70,000 70,0071 37,861 19,565 686 0] 11,893
14 85,000 85,002 30,007 10,358 5,679 540] 38,416
15 85,000 85,0001 19,341 21,643 1,197 1,780] 41,037
16 70,000 70,0001 31,452 2,186 36,107 253
17 70,000 70,000 15,507 876] 53,243 372
380,000} 380,009
13 14
13 1
CO 14 15




2
1
DNA RNA
i
5 1 51 2006
A4 o 2 Ium
FIB
T DIC
FIB
60
ii DNA DNA
3
DNA
2006 3
iii
GroEL
15
VacA 20
TRPM2
SF9 TRPV4




VSP

iv)
3nm
2
v
Caz2+
TRPM2 TRPM2
Ca2+ Na+ TRPC
TRPC5 eNOS NO
Caz+ NO positive feedback loop
Caz* B DT40 TRPC1
TRPC1 Caz+ TRPC3
PLC Pl | Caz+ positive feedback loop
10
Vi
Nav
G
_ VSP
Ci-VSP
Nature, 2005
pH
Science, 2006 12
vii
viii SiO2
/
50um ~1pArms
Si-SOl Si  TMAH
10
iX
2 Pd
8
(6{0)
CooA HemAT
(6{0) in vivo in vitro
CooA HemAT




51 2006
2006 3
i 2003 2004
JST 200kV
1
ii DNA 1 3,000
6 1000 1
1,000
5 DNA
1,000
iii - VSP
VSP
2006
2 4 Science Perspective
Nature Cell Biology = News & Views
iv TRP TRP 1 TRP6

150




10.

11.

12.

13.

14.

15.

16.

K. Danov, R. Danev and K. Nagayama, “Electric charging of thin films measured using the contrast transfer
function”, Ultramicroscopy 87 (2001) 45-54.

R. Danev and K. Nagayama, “Complex Observation in Electron Microscopy. II. Direct Visualization of Phases and
Amplitudes of Exit Wave Functions”, J. Phys. Soc. Jpn. 70 (2001) 696-702.

K. Murata, N. Odahara, A. Kuniyasu, Y. Sato, H. Nakayama and K. Nagayama, “Asymmetric arrangement of]
auxiliary subunits of skeletal muscle voltage-gated L-type Ca®" channel”, Biochim. Biophys. Res. Commun. 282
(2001) 284-291.

R. Danev and K. Nagayama, “Transmission Electron Microsocpy with Zernike Phase Plate”, Ultramicroscopy 88
(2001) 243-252.

K. Danov, R. Danev and K. Nagayama, “Reconstruction of the electric charge density in thin films from the
contrast transfer function measurements”, Ultramicroscopy 90 (2002) 85-95.

S. Sugitani and K. Nagayama, “Complex Observation in Electron Microscopy. III. Inverse Theory of|
Observation-scheme Dependent Information Transfer”, J. Phys. Soc. Jpn. 71 (2002) 744-756.

R. Danev, H. Okawara, N. Usuda, K. Kametani and K. Nagayama, “A Novel Phase-contrast Transmission Electron
Microscopy Producing High-contrast Topographic Images of Weak Objects”, J. Biol. Phys. 28 (2002) 627-635.

K. Kuwata, T. Matumoto, H. Cheng, K. Nagayama, T. L. James and H. Roder, “NMR-detected hydrogen exchange
and molecular dynamics simulations provide structural insight into fibril formation of prion fragment 106-1267,
Proc. Natl. Acad. Sci. USA 100 (2003) 14790-14795.

T. Ueno, M. Suzuki, T. Goto, T. Matsumoto, K. Nagayama and Y. Watanabe, “Size-Selective Olefin Hydrogenation
by a Pb Nanocluster Provided in an Apo-Ferritin Cage”, J. Angew. Chem. Int. Ed. 43 (2004) 2527-2530.

R. Danev and K. Nagayama, “Complex Observation in Electron Microscopy. IV. Reconstruction of Complex
Object Wave from Conventional and Half Plane Phase Plate Image Pair”, J. Phys. Soc. Jpn. 73 (2004) 2718-2724.
K. Nagayama, “Complex Observation in Electron Microscopy. V. Phase Retrieval for Strong Objects with Foucault
Knife-edge Scanning”, J. Phys. Soc. Jpn. 73 (2004) 2725-2731.

Y. Kaneko, R. Danev, K. Nitta and K. Nagayama, “In vivo subcellular ultrastructures recognized with
Hilbert-differential-contrast transmission electron microscopy”, J. Electr. Microsc. 54(2005)79-85.

M. Tosaka, R. Danev and K. Nagayama, “Application of Phase Contrast Transmission Microscopic Methods to
Polymer Materials” Macromolesules, 38 (2005)19, 7884-7886.

K. Nagayama, “Phase Contrast Enhancement with Phase Plates in Electron Microscopy”, Ad Imaging Electr. Phys.
138(2005) 69-146.

Y. Kaneko, R. Danev, K. Nagayama and H. Nakamoto, “Carboxysomes in Living Cyanobacterial Cell Visualized
by Hilbert Differential Contrast Transmission Electron Microscopy”, J.Bacter. 188(2006)805-808.

M. Tosaka, M. Tsuji, T. Ogawa, H. Kitano, K. Nakano, S. Kohjiya, R. Danev and K. Nagayama, “Self-assembly of]
nano-sized arrays on highly oriented thin films of poly”, Poly. tetrafluoroethylene” Polymer 47(2006)951-955.

17.

18.

19.

20.

21.

22.

23.

R. Inoue, T. Okada, H. Onoue, Y. Hara, S. Shimizu, S. Naitoh, Y. Ito and Y. Mori, The transient receptor potential
protein homologue TRP6 is the essential component of vascular a;-adrenoceptor activated Ca®’-permeable cation
channel. Circ. Res. 88 (2001) 325-332.

M. Ino, T. Yoshinaga, M. Wakamori, N. Miyamoto, E. Takahashi, J. Sonoda, T. Kagaya, T. Oki, T. Nagasu, Y.
Nishizawa, I. Tanaka, K. Imoto, S. Aizawa, S. Koch, A. Schwartz, T. Niidome, K. Sawada and Y. Mori, Functional
disorders of the sympathetic nervous system in mice lacking the a1Bsubunit (Cav 2.2) of N-type calcium channel.
Proc. Natl. Acad. Sci. USA. 98 (2001) 5323-5328.

Y. Hara, M. Wakamori, M. Ishii, E. Maeno, M. Nishida, T. Yoshida, H. Yamada, S. Shimizu, E. Mori, J. Kudoh, N.
Shimizu, H. Kurose, Y. Okada, K. Imoto and Y. Mori, LTRPC2 Ca2+-permeable channel activated by changes in
redox status confers susceptibility to cell death. Mol. Cell 9 (2002) 163-173.

T. Morii, K. Sugimoto, K. Makino, M. Otsuka, K. Imoto and Y. Mori, A new fluoresent biosensor for inositol
trisphosphate. J. Am. Chem. Soc. 124 (2002) 1138-1139.

Y. Mori, M. Wakamori, T. Miyakawa, M. Hermosura, Y. Hara, M. Nishida, K. Hirose, A. Mizushima, T. Okada, M.
Kurosaki, E. Mori, K. Gotoh, A. Fleig, R. Penner, M. lino and T. Kurosaki, TRP1 regulates capacitative Ca> entry
and Ca”' release from endoplasmic reticulum in B lymphocytes. J. Exp. Med. 195 (2002) 673-681.

K. Sugimoto, Y. Mori, K. Makino, K. Ohkubo and T. Morii, Functional Reassembly of a Split PH Domain. J. Am.
Chem. Soc. 125 (2003) 5000-5004.

M. Nishida, K. Sugimoto, Y. Hara, E. Mori, T. Morii, T. Kurosaki and Y. Mori, Amplification of receptor
signaling by Ca®" entry-mediated translocation and activation of phospholipase C[12 in B lymphocytes. EMBO J.
22 (2003) 4677-4688.




24.

25.

26.

K. Sugimoto, M. Nishida, M. Otsuka, K. Ohkubo, Y. Mori and T. Morii, Novel real time sensors to quantitatively
assess in vivo inositol 1,4,5-trisphosphate production in intact cells. Chem. Biol. 11 (2004) 475-485.

T. Suzuki, A. V. Delgado-Escueta, K. Aguan, J. Shi, M. E. Alonso, Y. Hara, M. Nishida, T. Numata, T. Takeuchi, R.
Morita, M. T. Medina, D. Bai, S. Ganesh, Y. Sugimoto, J. Inazawa, J. N. Bailey, A. Ochoa, A. Jara-Prado, A.
Rasmussen, J. Ramos-Peek, S. Cordova, F. Rubio-Donnadieu, Y. Inoue, M. Osawa, S. Kaneko, H. Oguni, Y. Mori
and K. Yamakawa, Mutations in EFHC1 cause juvenile myoclonic epilepsy. Nat. Genet. 36 (2004) 842-846.

S. Shimizu, T. Yoshida, M. Wakamori, M. Ishii, T. Okada, M. Takahashi, M. Seto, K. Sakurada, Y. Kiuchi and Y.
Mori, Ca®'/calmodulin dependent myosin light chain kinase is essential for activation of TRPC5 channels
expressed in HEK cells. J. Physiol. 570 (2006) 219-235.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Y. Katsuyama, J. Matsumoto, T. Okada, Y. Ohtsuka, L. Cheng, H. Okado and Y. Okamura, “Regulation of]
synaptotagmin gene expression during ascidian embryogenesis.” Develop. Biol, 244 (2000) 293-304.

T. Okada, Y. Katsuyama, F. Ono and Y. Okamura, “The development of three identified motor neurons in ascidian
embryo.” Develop. Biol. 244 (2002):278-92.

T. Ebihara, Y. komiya, H. Izumi-Nakaseko, S. Adachi-Akahane, S. Okabe and Y. Okamura, “Coexpression ofa
Cavl.2 protein lacking an N-terminus and the first domain specifically suppresses L-type calcium channel
activity.” FEBS Lett. 529 (2002) 203.

K. Nakajo, Y. Katsuyama, F. Ono, Y. Ohtsuka and Y. Okamura, “Identification, functional characterization and
developmental expression of the ascidian Kv4-class potassium channel. ”Neurosci. Res. 45 (2003) 59-70.

H. Izumi-Nakaseko, S. Yamaguchi, Y. Ohtsuka, T. Ebihara, S. Adachi-Akahane and Y. Okamura, “DHP-insensitive
L-type-like Ca channel of ascidian acquires sensitivity to DHP with single amino acid change in domain III
P-region. FEBS Lett. 549 (2003) 67-71.

K. Nakajo and Y. Okamura. “Development of transient outward currents coupled with Ca2+-induced Ca2+
release mediates oscillatory membrane potential in ascidian muscle.” J. Neurophysiol. 92 (2004) 1056-1066.

Y. Murata, H. Iwasaki, M. Sasaki, K. Inaba and Y. Okamura, “Phosphoinositide phosphatase activity coupled to an
intrinsic voltage sensor” Nature 435 (2005) 1239-1243.

Y. Katsuyama, Y. Okada, J. Matsumoto, Y. Ohtsuka, T. Terashima and Y. Okamura, “Early specification of ascidian
larval motor neurons” Dev. Biol. 278 (2005) 310-322.

Y. Okamura, A. Nishino, Y. Murata, K. Nakajo, H. Iwasaki, Y. Ohtsuka, M. Tanaka-Kunishima, N. Takahashi, Y.
Hara, T. Yoshida, M. Nishida, H. Okado, H. Watari, I. A. Meinertzhagen, N. Satoh, K. Takahashi, Y. Satou, Y.
Okada and Y. Mori, “Comprehensive analysis of the ascidian genome reveals novel insights into the molecular
evolution of ion channel genes* Physiol. Genomics. 22 (2005) 269-282.

E. R. Brown, A. Nishino, Q. Bone, I. A. Meinertzhagen and Y. Okamura, “GABAergic synaptic transmission
modulates swimming in the ascidian larva” Eur. J. Neurosci. 22 (2005) 2541-2548.

T. Miyamoto, K. Morita, D. Takemoto, K. Takeuchi, Y. Kitano, T. Miyakawa, K. Nakayama, Y. Okamura, H.
Sasaki, Y. Miyachi, M. Furuse and S. Tsukita, “Tight junctions in Schwann cells of peripheral myelinated axons: a
lesson from claudin-19-deficient mice” J. Cell. Biol. 169 (2005) 527-538.

M. Sasaki, M. Takagi and Y. Okamura, “A voltage sensor-domain protein is a voltage-gated proton channel”,
Science, in press (2006).

39.

40.

T. Takahashi and S. Kuyucak, “Functional Properties of 3-fold and 4-fold Channels in Ferritin deduced from
Electrostatic Calculations”, Biophys. J. 84 (2003) 2256-2263.

T. Takahashi, J. Sugiura, and K. Nagayama, "Comparison of all atom, continuum, and linear fitting empirical
models for charge screening effect of aqueous medium surrounding a protein molecule", J.Chem.Phys. 116 (2002),
8232&#8211;8237

41.

42.

43.

44,

45.

S. D. More, H. Graaf, M. Baune, C. Wang, and T. Urisu, “Influence of substrate roughness on the formation of|
aliphatic self-assembled monolayers(SAMs) on silicon (100), Jpn. J. Appl. Phys. 41 (2002) 4390-4394.

S. D. More, J. Hudececk and T. Urisu, “Hydrophobic/hydrophilic interactions of cytochrome C with functionalized
self-assembled monolayers on silicon ”,  Surf. Sci. 532-535 (2003) 993-998.

C. Wang, S. D. Moré, Z. Wang, S. Yamamura, Y. Nonogaki and T. Urisu, “Patterning SiO, thin films using
synchrotron radiation stimulated etching with a Co contact mask, ” J. Vac. Sci. Technol. B21, (2003) 818-822.

R. Tero, M. Takizawa, Y. J. Li, M. Yamazaki and T. Urisu “Deposition of phospholipid layers on SiO, surface
modified by hydrophobic SAM islands”, Appl. Surf. Sci. 238 (2004) 218-222

M. Takizawa, Y. H. Kim and T. Urisu, “Deposition of DPPC monolayers by Langmuir-Blodget method on SiO,
surfaces covered by octadecyltrichlorosilane self-assembled monolayer islands”, Chem. Phys. Lett. 385 (2004)
220-224.




46.

47.

48.

49.

50.

R. Tero, M. Takizawa, Y. J. Li, M. Yamazaki and T. Urisu, “Lipid membrane formation by vesicle fusion on silicon
dioxide surfaces modified with alkyl self-assembled-monolayer -islands , Langmuir, 20 (2004) 7526-7531.

R. Tero, T. Urisu, H. Okawara and K. Nagayama, “Deposition of lipid bilayers on the OH-density-controlled
silicon dioxide surfaces”, J. Vac. Sci. & Technol. A23 (2005) 751-754.

N. Misawa, S. Yamamura, R. Tero, Y. Nonogaki and T. Urisu, “Orientation of avidin molecules immobilized on
COOH-modified SiO,/Si(100) surfaces”,Chem. Phys. Lett. 419 (2005) 86-90.

Y. H. Kim , Md. M. Rahman, Z. L. Zhang, R. Tero and T. Urisu, “Supported lipid bilayer formation by the giant
vesicle fusion induced by vesicle-surface electrostatic attractive interaction,” Chem. Phys. Lett. (2005) inpress.

T. Urisu, Md. M. Rahman, H. Uno, R. Tero and Y. Nonogaki, “Formation of high resistance supported lipid bilayer
on the surface of Si substrate with micro electrodes” Nanomedicine 1 (2005) 317-322.

51.

52.

53.

54.

55.

56.

57.

58.

I. Hara, T. Ueno, S. Ozaki, S. Itoh, K. Lee, N. Ueyama and Y. Watanabe, "Oxidative Modification of]
Tryptophan-43 in the Heme Vicinity of the F43W/H64L Myoglobin Mutant" J. Biol. Chem. 276 (2001)
36067-36070.

S. Kato, H. Yang, T. Ueno, S. Ozaki, GN. Phillips, Jr., S. Fukuzumi and Y. Watanabe, "Asymmetric Sulfoxidation
and Amine Binding by H64D/V68A and H64D/V68S Mb: Mechanistic Insight into the Chiral Discrimination
Step" J. Am. Chem. Soc. 124 (2002) 8506-8507.

M. Ohashi, T. Koshiyama, T. Ueno, M. Yanase, H. Fujii and Y. Watanabe, "Preparation of Artificial
Metalloenzymes by Insertion of Chromium(III)Schiff Base Complexes into Apomyoglobin Mutants" Angew.
Chem. Int. Ed. 42 (2003) 1005-1008.

T. Ueno, M. Suzuki, T. Goto, T. Matsumoto, K. Nagayama and Y. Watanabe "Size Selective Olefin Hydrogenation
by a Pd Nanocluster Provided in the Apo-Ferritin Cage." Angew. Chem. Int. Ed., 43 (2004) 2527-2530.

S. Hirota, H. Okumura, S. Arie, K. Tanaka, M. Shionoya, T. Takabe, N. Funasaki and Y. Watanabe, "Interaction of]
Plastocyanin with Oligopeptides: Effect of Lysine Distribution within the Peptide," J. Inog. Biochem. 98 (2004)
849-855.

S. Kato, T. Ueno, S. Fukuzumi and Y. Watanabe, "Catalase Reaction by Myoglobin Mutants and Native Catalase,"
J. Biol. Chem. 279, 52376-52381 (2004).

T.D. Pfister, T. Ohki, T. Ueno, I. Hara, S. Adachi, Y. Makino, N. Ueyama, Y. Lu and Y. Watanabe,
"Monooxygenation of an Aromatic Ring by F43W/H64D/V681 Myoglobin Mutant and Hydrogen Peroxide," J.
Biol. Chem. 280, 12858-12866 (2005).

T. Ueno, T. Koshiyama, M. Ohashi, K. Kondo, M. Kono, A. Suzuki, T. Yamane and Y. Watanabe, "Coordinated
Design of Cofactor and Active Site Structures in Development of Nnew Protein Catalysts," J. Am. Chem. Soc. 127,
6556-6562 (2005).

59.

60.

61.

62.

63.

S. Aono, T. Kato, M. Matsuki, H. Nakajima, T. Ohta, T. Uchida and T. Kitagawa, "Resonance Raman and ligand
binding studies of the oxygen sensing signal transducer protein HemAT from Bacillus subtilis" J. Biol. Chem. 277
(2002) 13528-13538.

S. Aono, H. Nakajima, T. Ohta and T. Kitagawa, "Resonance Raman and ligand binding analysis of the
oxygen-sensing signal transducer protein HemAT from Bacillus subtilis" Methods Enzymol. 381 (2003) 618-628.

S. Aono, "Biochemical and biophysical properties of the CO-sensing transcriptional activator CooA" Acc. Chem.
Res. 36 (2003) 825-831.

H. Sawai, N. Kawada, K. Yoshizato, H. Nakajima, S. Aono and Y. Shiro "Characterization of the heme
environmental structure of Cytoglobin, a fourth globin in humans" Biochem. 42 (2003) 5133-5142.

S. Akiyama, T. Fujisawa, K. Ishimori, I. Morishima and S. Aono, "Activation mechanisms of transcriptinal
regulator CooA revealed by small-angle X-ray scattering" J. Mol. Biol. 341 (2004) 651-668.

3

87

254

17




