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構成員 /決算 /教育・研究活動
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構成員 /決算 /教育・研究活動

Memoirs of the Institute for Protein Research, Osaka University (Annual)
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構成員 /決算 /教育・研究活動

7 46 31

3 1 1

0 5 3

2010 2011 2012 2013 2014

132 127 128 128 108

23 22 27 31 20

327 278 279 277 306
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構成員 /決算 /教育・研究活動
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14
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構成員 /決算 /教育・研究活動
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構成員 /決算 /教育・研究活動
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共同利用・共同研究拠点 /国際交流

NMR

12 (2000) 29 28 15 18 

13 (2001) 31 55 21 30 

14 (2002) 24 20 27 35 

15 (2003) 25 21 43 52 

16 (2004) 33 27 24 33 

17 (2005) 29 24 29 37 

18 (2006) 29 18 37 45 

19 (2007) 33 20 35 45 

20 (2008) 38 25 39 48 

21 (2009) 44 30 44 51 

22 (2010) 57 21 48 53 15 15 

23 (2011) 51 35 48 52 15 15 

24 (2012) 59 20 52 59 12 12 

25 (2013) 69 22 58 63 14 14 

26 (2014) 79 30 65 65 12 12 
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共同利用・共同研究拠点 /国際交流

2014 2014 5 12-14

NMR 2014 6 18- 19

2014 9 25-26

DNA

Regulation and Environmental Adaptation of Photosynthesis: An Attractive Theme for Structural 

Life Science 

2014 10 24

Akira SUZUKI Institut Jean-Pierre Bourgin, INRA Centre de Versailles) 

Genome stability and exchange of DNAs 2014 11 14

Susan GASSER (FMI)

Mechanism and regulation of aberrant protein aggregation 2014 11 17- 

21Jozef  KARDOS Eotvos Larand Univ.) 

Retina Research Meeting 2014 11 22

- - 2014 11 27-28

2014 12 4-5

17 (2005) 6 305

18 (2006) 8 213

19 (2007) 4 44

20 (2008) 6 140

21 (2009) 8 252

22 (2010) 9 152 
23 (2011) 9 431 
24 (2012) 15 323 
25 (2013) 13 224 

26 (2014) 18 382 
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共同利用・共同研究拠点 /国際交流

Looking to the future of Notch signaling 
2014 12 18

-The 11th Japan-Korea Bilateral Symposium on Biological NMR- 

-International NMR Symposium on Pharmaceutical NMR- 
2014 12

19-20

Bong-Jin Lee

Molecular Crowding and Macromalecular Association 2015 2 5

Damien HALL

PDBj -
2015 2 20

2015 3 5

Analysis and prediction of protein assembly structures by bioinformatics 2015 3 6

2015 3 10-11
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共同利用・共同研究拠点 /国際交流
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共同利用・共同研究拠点 /国際交流
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蛋白質化学研究部門

生体反応統御研究室

 

Tel: 06-6879-8611; Fax: 06-6879-8613; E-mail: enzyme@protein.osaka-u.ac.jp

1. Unconvering the Protein Translocon at the Chloroplast Inner 
Envelope Membrane. Kikuchi S, Nakai M, et al. (2013) 
Science 339, 571-574.

2. Concentration-dependent oligomerization of cross-linked 
complexes between ferredoxin and ferredoxin-NADP+

reductase. Kimata-Ariga Y, Kubota-Kawai H, Lee Y-H,
Muraki N, Ikegami T, Kurisu G, Hase T. (2013) Biochem. 
Biophys. Res. Commun. 434, 867-872.

3. N-terminal structure of maize ferredoxin:NADP+ reductase 
determines recruitment into different thylakoid membrane 
complexes. Altmann B, Twachtmann M, Muraki N, Voss I, 
Okutani S, Kurisu G, Hase T, and Hanke GT. (2012) Plant 
Cell 24, 2979-2991

4. Electron Transfer of Site-specifically Cross-linked Complexes 
between Ferredoxin and Ferredoxin-NADP+ Reductase. 
Kimata-Ariga Y, Sakakibara Y, Ikegami T, and Hase T. (2010) 
Biochemistry 49, 10013-10023.

5. A 1-megadalton translocation complex containing Tic20 and 
Tic21 mediates chloroplast protein import at the inner 
envelope membrane. Kikuchi S, Oishi M, Hirabayashi Y, 
Nakai M, et al. (2009) Plant Cell 21, 1781-1797.

6. Molecular interaction of Ferredoxin and Ferredoxin-NADP+

reductase from human malaria parasite. Kimata-Ariga Y, Hase 
T, et al. (2007) J. Biochem. 142, 715-720.
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蛋白質化学研究部門

細胞外マトリックス研究室

 

 

Tel: 06-6879-8617; Fax: 06-6879-8619; E-mail: sekiguch@protein.osaka-u.ac.jp 
 

1. Transcriptome-based systematic identification of extracellular 
matrix proteins. Manabe, R. et al. (2008) Proc. Natl. Acad. Sci. 
USA 105, 12849-12854. 

2. Polydom/SVEP1 is a ligand for integrin 9 1. Sato-Nishiuchi, 
R. et al. (2012) J. Biol. Chem. 287, 25615-25630. 

3. Basement membrane assembly of the integrin 8 1 ligand 
nephronectin requires Fraser syndrome-associated proteins. 
Kiyozumi, D. et al. (2012) J. Cell Biol. 197, 677-689. 

4. Laminin E8 fragments support efficient adhesion and 
expansion of dissociated human pluripotent stem cells. 
Miyazaki, T. et al. (2012) Nature Commun. 3, 1236; doi 
10.1038/ncomms2231. 

 



25

蛋白質化学研究部門

エピジェネティクス研究室

 

Tel: 06-6879-8628; Fax: 06-6879-8629; E-mail: tajima@protein.osaka-u.ac.jp

1. Mouse Dnmt3a preferentially methylates linker DNA and is 
inhibited by histone H1. Takeshima H, Suetake I, Tajima S
(2008) J. Mol. Biol. 383, 810-821. 

2. Structural insight into maintenance methylation by mouse 
Dnmt1. Takeshita K, Suetake I, Yamashita E, Suga M, Narita H, 
Nakagawa A, Tajima S (2011) Proc. Natl. Acad. Sci. USA 108,
9055-9059.

3. Characterization of DNA-binding activity in the N-terminal 
domain of the DNA methyltransferase Dnmt3a. Suetake I,
Mishima Y, Kimura H, Lee YH, Goto Y, Takeshima H, Ikegami T,
Tajima S (2011) Biochem. J. 437, 141-148.

4. Hinge and chromoshadow of HP1α participate in recognition 
of K9 methylated histone H3 in nucleosomes. Mishima Y,
Watanabe M, Kawakami T, Jayasinghe CD, Otani J, Kikugawa
Y, Shirakawa M, Kimura H, Nishimura O, Aimoto S, Tajima S, 
Suetake I (2013) J. Mol. Biol. 425, 54-70.

5. Cell cycle-dependent turnover of 5-hydroxymethyl cytosine in 
mouse embryonic stem cells. Otani J, Kimura H, Sharif J,
Endo TA, Mishima Y, Kawakami T, Koseki H, Shirakawa M,
Suetake I, Tajima S (2013) PLoS ONE 8, e82961.

6.The DNA methyltransferase Dnmt1 directly interacts with the 
SET and RING finger associated (SRA) domain of the 
multifunctional protein Uhrf1 to facilitate accession of the 
catalytic center to hemi-methylated DNA. Berkyurek AC, 
Suetake I, Arita K, Takeshita K, Nakagawa A, Shirakawa M,
Tajima S (2014) J. Biol. Chem. 289, 379-386.
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蛋白質化学研究部門

蛋白質有機化学研究室

 

Tel: 06-6879-8601; Fax: 06-6879-8603; E-mail: hojo@protein.osaka-u.ac.jp 

 

1.Peptidyl N-alkylcysteine as a peptide thioester surrogate in the 
native chemical ligation. Asahina Y, Nabeshima K, Hojo H 
(2015) Tetrahedron Lett., 56, 1370-1373.

2.Fast preparation of an N-acetylglucosaminylated peptide 
segment for the chemoenzymatic synthesis of a glycoprotein. 
Asahina Y, Kanda M, Suzuki A, Katayama H, Nakahara Y, 
Hojo H (2013) Org. Biomol. Chem., 11, 7199–7207. 

3.Chemoenzymatic synthesis of immunoglobulin domain of 
Tim-3 carrying the complex type N-glycan using the one-pot 
ligation method. Asahina Y, Kamitori S, Takao T, Nishi N, Hojo 
H (2013) Ang. Chem. Int. Ed., 52, 9733-9737. 

4. Model study using designed selenopeptides on the importance 
of the catalytic triad for the antioxidative functions of 
glutathione peroxidase. Takei T, Urabe Y, Asahina Y, Hojo H, 
Nomura T, Dedachi K, Arai K, Iwaoka M (2014) J. Phys. Chem. 
B, 118, 492-500. 

5. Enhancement in the Rate of Conversion of Peptide Cys-Pro 
esters to Peptide Thioesters by Structural Modification. 
Kawakami T, Kamauchi A, Harada E, Aimoto S (2014) 
Tetrahedron Lett., 55, 79–81. 

6.Sequential Peptide Ligation by Combining the Cys-Pro Ester 
(CPE) and Thioester Methods and its Application to the 
Synthesis of Histone H3 Containing a Trimethyl Lysine 
Residue.  Kawakami T, Akai Y, Fujimoto H, Kita C, Aoki Y, 
Konishi T, Waseda M, Takemura L, Aimoto S (2013) Bull. 
Chem. Soc. Jpn., 86, 690-697. 

7.Coupling of transmembrane helix orientation to membrane 
release of the juxtamembrane region in FGFR3. Tamagaki H, 
Furukawa Y, Yamaguchi R, Hojo H, Aimoto A, Smith SO, 
Sato T (2014) Biochemistry, 53, 5000-5007.

 

 



蛋白質構造生物学研究部門
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蛋白質構造生物学研究部門

蛋白質構造形成研究室

 

Tel: 06-6879-8614; Fax: 06-6879-8616; E-mail: ygoto@protein.osaka-u.ac.jp

 
 

 

 

 
 

1.

2. High-throughput analysis of the ultrasonication-forced amyloid 
fibrillation reveals the mechanism underlying the large 
fluctuation in the lag time. Umemoto A, Yagi H, So M, Goto
Y. (2014) J. Biol. Chem. 289, 27290-27299.

3. Supersaturation-limited amyloid fibrillation of insulin revealed 
by ultrasonication. Muta H, Lee YH, Kardos J, Lin Y, Yagi H,
Goto Y. (2014) J. Biol. Chem. 289,18228-18238. 

4. Heat of supersaturation-limited amyloid burst directly 
monitored by isothermal titration calorimetry. Ikenoue T, Lee, 
YH, Kardos J, Yagi H, Ikegami T, Naiki H, Goto, Y. (2014) 
Proc. Natl. Acad. Sci. USA 111, 6654-6659. 
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蛋白質構造生物学研究部門

機能構造計測学研究室

 

Tel: 06-6879-8598; Fax: 06-6879-8599; E-mail: tfjwr@protein.osaka-u.ac.jp 

1. Utilization of paramagnetic relaxation enhancements for 
high-resolution NMR structure determination of a soluble 
loop-rich protein with sparse NOE distance restraints. Furuita 
K, Kataoka S, Sugiki T, Hattori Y, Kobayashi N, Ikegami T., 
Shiozaki K, Fujiwara T, Kojima C (2015) J. Biomol. NMR, 61,
55-64. 

2. Utilization of lysine 13C-methylation NMR for protein-protein 
interaction studies. Hattori Y, Furuita K, Ohki I, Ikegami T, 
Fukada H, Shirakawa M, Fujiwara T, Kojima C (2013) J. 
Biomol. NMR 55, 19-31.  

3. Secondary Structural Analysis of proteins based on 13C
chemical shift assignments in unresolved solid-state NMR 
spectra enhanced by fragmented structure database, Ikeda K, 
Egawa A, Fujiwara T (2013) J. Biomol. NMR 55, 189-200. 

4.  Helium-cooling and -spinning dynamic nuclear polarization for 
sensitivity-enhanced solid-state NMR at 14 T and 30 K, 
Matsuki Y, Ueda K, Idehara T, Ikeda R, Ogawa I, Nakamura S, 
Toda M, Anai T, Fujiwara T (2012) J. Magn. Reson. 225, 1-9. 
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蛋白質構造生物学研究部門

蛋白質結晶学研究室

 

Tel: 06-6879-8605; Fax: 06-6879-8606; E-mail: gkurisu@protein.osaka-u.ac.jp

 

 

1. The 2.8 Å crystal structure of the dynein motor domain. Kon et 
al., (2012) Nature, 484, 345-350

2. X-ray crystal structure of the light-independent 
protochlorophyllide reductase. Muraki et al. (2010) Nature,
465, 110-116.

3. The Structure of Rat Liver Vault at 3.5 Angstrom Resolution. 
Tanaka et al. (2009) Science, 323, 384-388.

4. Structural Basis of Equisetum arvense Ferredoxin Isoform II 
Producing an Alternative Electron Transfer with 
Ferredoxin-NADP+ Reductase. Kurisu et al. (2005) J. Biol. 
Chem., 280, 2275-2281.

5. Structure of the Cytochrome b6f complex of Oxygenic 
Photosynthesis: Tuning the cavity. Kurisu et al. (2003)  
Science 302, 1009-1014.

6. Structure of the electron transfer complex between ferredoxin 
and ferredoxin-NADP(+) reductase. Kurisu et al. (2001) 
Nature Struct. Biol., 8, 117-121. 

crystal structure

10 ns

50 ns

20 ns

30 ns

40 ns
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膜蛋白質化学研究室

蛋白質構造生物学研究部門
 

Tel: 06-6879-4326; Fax: 06-6879-4329; E-mail: Joji.Mima@protein.osaka-u.ac.jp

1. Membrane-anchored human Rab GTPases directly mediate 
membrane tethering in vitro. Tamura N, Mima J (2014) Biol 
Open 3, 1108-1115.

2. Multiple and distinct strategies of yeast SNAREs to confer the 
specificity of membrane fusion. Furukawa N, Mima J (2014) 
Sci Rep 4, 4277. 

3. Distinct contributions of vacuolar Qabc- and R-SNARE 
proteins to membrane fusion specificity. Izawa R, Onoue T,
Furukawa N, Mima J (2012) J Biol Chem 287, 3445-3453.

4. Minimal membrane docking requirements revealed by 
reconstitution of Rab GTPase-dependent membrane fusion 
from purified components. Stroupe C, Hickey CM, Mima J,
Burfeind A, Wickner W (2009) Proc Natl Acad Sci USA 106,
17626-17633.

5. Phosphoinositides and SNARE chaperones synergistically 
assemble and remodel SNARE complexes for membrane 
fusion. Mima J, Wickner W (2009) Proc Natl Acad Sci USA
106, 16191-16196.

6. Complex lipid requirements for SNARE- and SNARE 
chaperone- dependent membrane fusion. Mima J, Wickner W
(2009) J Biol Chem 284, 27114-2712.

7. Reconstituted membrane fusion requires regulatory lipids, 
SNAREs and synergistic SNARE chaperones. Mima J, Hickey
CM, Xu H, Jun Y, Wickner W (2008) EMBO J 27, 2031-2042.

 



蛋白質高次機能学研究部門
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蛋白質高次機能学研究部門

ゲノム -染色体機能研究室

 

Tel: 06-6879-8624; Fax: 06-6879-8626
E-mail: ashino@protein.osaka-u.ac.jp

1. DNA damage response clamp contributes to chromosomal assembly 
of ZMM-SIC pro-crossover factors during meiosis. Shinohara, M, 
Hayashihara, K., Grubb, J.T., Bishop, D.K., and Shinohara, A. (2015) 
J. Cell. Sci. 128, 1494-506.

2. Canonical non-homologous end joining in mitosis induces genome
instability and is suppressed by M-phase specific phosphorylation of 
XRCC4 via CDKs. Terasawa, M., Shinohara A., and Shinohara, M.
(2014) PLoS Genetics, 10, e1004563, 2014.

3. Dot1-dependent histone H3K79 methylation promotes the formation 
of meiotic double-strand breaks in the absence of histone H3K4 
methylation in budding yeast. Bani Ismail, M., Shinohara M. and A. 
Shinohara. (2014) PLoS One. 9, e96648. 

4. A new protein complex promoting the assembly of Rad51 filaments. 
Sasanuma, H., Tawaramoto, M.S., Lao, J, Hosaka, H., Sanda, E., 
Suzuki, M. Yamashita, E., Shinohara, M. Hunter, N., Nakagawa A. 
and Shinohara, A. (2013) Nature Comms. 4, 1676-1688.

5. Saccharomyces cerevisiae Srs2 helicase disassembles Rad51 from 
meiotic chromosomes. Sasanuma, H., Furihata Y., Shinohara, M. and 
Shinohara, A. (2013) Genetics, 194, 859-872.

6. Crossover assurance and crossover interference are distinctly 
regulated by the ZMM proteins during yeast meiosis. Shinohara, M., 
Oh, S., Hunter, N., and Shinohara, A. (2008) Nature Genet. 40,
299-309.

7. A protein complex containing Mei5 and Sae3 promotes the assembly 
of the meiosis-specific RecA homolog Dmc1. Hayase, A., Takagi, M., 
Miyazaki, T., Oshiumi, H., Shinohara, M. and Shinohara, A. (2004) 
Cell 119, 927-940.  
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蛋白質高次機能学研究部門

神経発生制御研究室

 

Tel: 06-6879-8621;  Fax: 06-6879-8623;  E-mail: yoshikaw@protein.osaka-u.ac.jp 

1. Antagonistic interplay between necdin and Bmi1 controls 
proliferation of neural precursor cells in the embryonic mouse 
neocortex. Minamide R, et al. (2014) PLoS One 9, e84460. 

2. Necdin controls proliferation and apoptosis of embryonic 
neural stem cells in an oxygen tension-dependent manner. 
Huang Z, et al. (2013) J. Neurosci. 33, 10362-10373. 

3. Non-epithelial stem cells and cortical interneuron production 
in the human ganglionic eminences. Hansen DV, et al. (2013) 
Nature Neuroscience 16, 1576-1587. 

4. ERK inhibition rescues defects in fate specification of 
Nf1-deficient neural progenitors and brain abnormalities. 
Wang Y, et al. (2012) Cell 150, 816-830. 

5. Necdin controls Foxo1 acetylation in hypothalamic arcuate 
neurons to modulate the thyroid axis. Hasegawa K, et al. 
(2012) J. Neurosci. 32, 5562-5572. 

6. Thyroid hormone signaling acts as a neurogenic switch by 
repressing Sox2 in the adult neural stem cell niche. 
Lopez-Juarez A, et al. (2012) Cell Stem Cell 10, 531-543. 

7. Necdin controls proliferation of white adipocyte progenitor 
cells. Fujiwara K, et al. (2012) PLoS One 7, e30948. 
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蛋白質高次機能学研究部門

分子発生学研究室

 

Tel: 06-6879-8631; Fax: 06-6879-8631; E-mail: takahisa.furukawa@protein.osaka-u.ac.jp 

1. Protein-4.1G-Mediated Membrane Trafficking Is Essential 
for Correct Rod Synaptic Location in the Retina and for 
Normal Visual Function. Sanuki R et al. (2015) Cell Rep 10,
796–808. 

2. ICK is essential for cell type-specific ciliogenesis and the 
regulation of ciliary transport. Chaya T, Omori Y, Kuwahara 
R, Furukawa T (2014) EMBO J 33, 1227-1242. 

3. Presynaptic Dystroglycan-Pikachurin Complex Regulates the 
Proper Synaptic Connection between Retinal Photoreceptor 
and Bipolar Cells. Omori et al. (2012) J of Neuroscience 2,
6126-6137. 

4. miR-124a is required for hippocampal axogenesis and retinal 
cone survival through Lhx2 suppression. Sanuki et al. (2011) 
Nature Neuroscience 14, 1125-1134. 

5. Negative regulation of ciliary length by ciliary male germ 
cell-associated kinase (Mak) is required for retinal 
photoreceptor survival. Omori et al. (2010) PNAS 107,
22671-22676. 

6. Blimp1 suppresses Chx10 expression in differentiating retinal 
photoreceptor precursors to ensure proper photoreceptor 
development. Katoh et al. (2010) J of Neuroscience 12,
6515-6526. 

7. Pikachurin, a dystroglycan ligand, is essential for 
photoreceptor ribbon synapse formation. Sato et al. (2008) 
Nature Neuroscience 11, 923-931. 
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蛋白質高次機能学研究部門

細胞核ネットワーク研究室

 

         

Tel: 06-6879-4328; Fax: 06-6879-4329 
E-mail: jkanoh@protein.osaka-u.ac.jp 

Telomere

Recruitment of non-telomeric proteins 
to telomeres

Recruitment of telomeric proteins 
to non-telomeric regions

Genome-wide Networks 
via Telomeres

Chromosome

1. Release of chromosomes from the nuclear envelope: a 
universal mechanism for eukaryotic mitosis? Kanoh J (2013) 
Nucleus 4, 100-104. 

2. Identification of the functional domains of the telomere protein 
Rap1 in Schizosaccharomyces pombe. Fujita I et al. (2012) 
PLoS ONE 7, e49151. 

3. Telomere-nuclear envelope dissociation promoted by Rap1 
phosphorylation ensures faithful chromosome segregation. 
Fujita I et al. (2012) Curr. Biol. 22, 1932-1937. 

4. A conserved motif within RAP1 plays diversified roles in 
telomere protection and regulation in different organisms. 
Chen Y et al. (2011) Nat. Struc. Mol. Biol. 18, 213-221. 

5. Fission yeast Ku protein is required for recovery from DNA 
replication stress. Miyoshi T et al. (2009) Genes Cells 14,
1091-1103. 

6. Fission yeast Pot1-Tpp1 protects telomeres and regulates 
telomere length. Miyoshi T et al. (2008) Science 320,
1341-1344. 

7. Rapamycin-sensitivity of the S. pombe tor2 mutant and 
organization of two highly phosphorylated TOR complexes by 
specific and common subunits. Hayashi T et al. (2007) Genes 
Cells 12, 1357-1370.  

8. Tel2 is required for the activation of Mrc1-mediated DNA 
replication checkpoint. Shikata M et al. (2007) J. Biol. Chem. 
282, 5346-5355.  

9. Telomere-binding protein Taz1 establishes Swi6 
heterochromatin independently of RNAi at telomeres. Kanoh J 
et al. (2005) Curr. Biol. 15, 1808-1819. 
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蛋白質高次機能学研究部門

体内環境統合蛋白質研究グループ

 

Tel: 06-6879-4312; Fax: 06-6879-4332
E-mail: nokumura@protein.osaka-u.ac.jp

1. Carnosine and the control of blood glucose. Okumura N. et al. 
(2015) in Food and Nutritional Components in Focus, RSC 
publishing. 

2. Carnosine dipeptidase II. Okumura N (2013) in Handbook of 
proteolytic enzymes, 3rd ed., 1596-1600, Elsevier. 

3. Diversity in protein profiles of individual calcium oxalate 
kidney stones. Okumura N, et al. (2013) PLos One 8, e68624. 

4. Identification of cargo proteins specific for importin-beta with 
importin-alpha applying a stable isotope labeling by amino 
acids in cell culture (SILAC)-based in vitro transport system. 

 Kimura M, et al. (2013) J. Biol. Chem. 288, 24540-24549. 
5. Role of L-carnosine in the control of blood glucose, blood 

pressure, thermogenesis, and lipolysis by autonomic nerves in 
rats: involvement of the circadian clock and histamine. Nagai 
K, et al. (2012) Amino Acids. 43, 97-109. 

6. Structural basis for substrate recognition and hydrolysis by 
mouse carnosinase CN2. Unno H, et al. (2008) J. Biol. Chem.
283, 27289-27299. 

7. Colocalization of a carnosine-splitting enzyme, tissue 
carnosinase (CN2)/cytosolic non-specific dipeptidase 2 
(CNDP2), with histidine decarboxylase in the 
tuberomammillary nucleus of the hypothalamus. 

 Otani H, et al. (2008) Neurosci Lett. 445, 166-169. 
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Research in the laboratory of Matthias Rögner focuses on 
the structure, function, regulation and biogenesis of energy 
transducing membrane proteins from cyanobacteria. Topics 
involve dynamics and adaptations of bioenergetic 
processes in the thylakoid membrane in response to 
environmental signals both on the level of individual 
proteins, their (transient) interaction partners and on the 
level of membrane composition. First, inter-molecular 
interactions of the electron transfer complex between 
PhotosystemI and Fd from Thermosynechococcus 
elongatus were analyzed by the transferred cross-saturation 
method of NMR and X-ray crystallography. Most recently, 
a subtype of the NDH-1 complex from 
Thermosynechococcus elongatus, NDH-S, which is 
involved in a unique inorganic C-concentration mechanism, 
was crystallized in collab. with the Kurisu group (IPR). 
Additionally, the structure of recombinant CupS was 
solved by NMR in collaboration with T. Ikegami (IPR), 
including a model for its interaction with the 
transmembrane subunits of the complex (1, 2). Also, the 
solution structure of the Cyt. b6f-complex subunit PetP, 
which is specific for cyanobacteria and red alga and 
regulates linear vs. cyclic photosynthetic electron transport, 
was determined for the first time by NMR. 
The Happe group analyzes the anaerobic metabolism of the 
green alga Chlamydomonas reinhardtii in all its aspects. 
They also study structure-function relationships of Fe-Fe 
hydrogenases including a detailed characterization of the 
active center (H-cluster) and the catalytic turnover process. 
A novel in vitro maturation assay was established leading 
to semi-artificial hydrogenase with high catalytic activity 
(4-6). The structure of these novel biocatalysts was 
recently solved together with the Kurisu group (Fig. 1). 
Both groups cooperate in the creation of a cyanobacterial 
design cell which combines the mechanism of 
photosynthetic water-splitting with hydrogen production 
via imported hydrogenase at the expense of CO2-fixation 
(Fig. 2). Prerequsite is the re-routing of photosynthetic 
electrons by modifying interactions between Ferredoxin 
(Fd) and FNR on the one side and Fd with hydrogenase 
(H2ase) on the other. For this purpose, various 
FNR-mutants have been designed in coop. with T. Hase 
(IPR) and characterized by in vitro activity assays and 
interaction studies (ITC, with the Ikegami-group, and SPR). 
The most promising mutants have recently been 
transformed into Synechocystis PCC 6803 and are now 
under evaluation. 

Current Research Projects  
1) Structural dynamics of cyanobacterial thermophilic 

NDH-1 complexes (Ref. 1+2) & Cyt. b6f-complex. 
2) Strategies for designing H2-producing cyanobacterial 

model cells (Ref. 3). 
3) Photobiological H2 production in green algae, cell 

metabolism and signaling under anaerobiosis (Ref. 4).  

4) Structure-function relationships of natural and 
semiartifical Fe-Fe hydrogenases, ferredoxins and 
maturases (Ref. 5+6).  

Fig.1. Crystal structures of the catalytic center of active and inactive 
semiartifical [FeFe]-hydrogenase maturated in vitro with different 
synthetic 2Fe complexes of the kind Fe2[μ-(SCH2)2X](CN)2(CO)4

2-. The 
central group of the dithiolate bridge is indicated next to the respective 
structure. 

Fig. 2. Cyanobacterial design cell for hydrogen production from water. 
Key elements are the water-splitting complex PS2 as source of electrons 
and the distribution of electrons at the acceptor side of PS1 between 
CO2-fixation and H2-production, guided by affinity design of Fd vs. FNR 
and hydrogenase, respectively. (3) 
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G., Noth J., Siebel J., Hemschemeier A., Artero V., Reijerse E., 
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Research in the Hall laboratory is concerned with the 
physical study of important biochemical processes related 
to disease states. One example of this coupled 
science/medicine research program is the study of amyloid 
formation and its relationship to the spectrum of 
amyloidosis diseases [1,2]. Amyloid fibers are linear 
protein aggregates capable of being formed from various 
peptides and proteins [2,3]. In their most basic form, 
amyloid fibers have dimensions characterized by a width 
of 4-20 nm and a length in the nanometer to sub-millimeter 
range [2,3]. Peptide/protein monomeric units are joined by 
inter-peptide beta-sheets formed along the long axis of the 
fiber. The designation of amyloid is conferred upon a 
protein aggregate if, in addition to displaying fiber like 
structure, it possesses specific dye binding capabilities and 
a cross-beta X-ray fiber diffraction pattern [1,2]. Although 
amyloid formation is coming to be thought of as a 
potentially common property of most, if not all proteins, in 
medicine there are only twenty-seven distinct peptides that 
are known to be associated with an amyloidosis disease 
state [1,4]. These twenty-seven basic forms of amyloidosis 
(and their mutational variants) display a huge diversity in 
behaviors with respect to the pathophysiology of disease 
progression, with some showing tissue/organ specificity, 
while others tend towards non-specific dispersal of 
amyloid throughout the body. In general much of what we 
know (or think we know) about amyloid and its 
relationship to disease is based on qualitative experimental 
observation [1,5]. This is partly due to the general 
complexity of the systems studied, the difficulties of 
performing quantitative measurement in patients, and the 
limitations associated with the methodological approaches 
employed to study these processes. Work in the Hall 
laboratory is focused on sharpening up some of these 
foundations by approaching the topic from a biophysical 
perspective i.e. experiments interpreted through the lens of 
a constraining mathematical model [1-8]. Using a 
combination of experimental/computational approaches we 
would like to, in combination with Japanese colleagues at 
the IPR, explore the following topics, 

Current Research Programs  

1) Efficient means for fractionating and purifying 
heterogeneous amyloid fiber samples [2,3]
2) Non-subjective methods for characterizing gross 
amyloid structural properties using AFM and TEM [3]
3) Examine amyloid fiber breakage position effects as 
determinants of amyloid fiber behavior [5,6]
4) Placement effects of peptides within larger polypeptide 
chains as determinants of amyloid growth [5,6].
5) Spatial modeling of amyloidosis disease progression 
using computation and in vivo imaging data [1,6,7].

6) Elucidation of peptide structural precursor states of 
amyloid using NMR measurements. 
7) Construction of an arc-length distance matrix data base 
for all proteins in the PDBj [1,8].
8) Systematic application of a classification scheme for 
defining the surface chemical properties of amyloid [1].

References
1. D Hall, H Edskes (2012) Computational modeling of the 

relationship between amyloid and disease. Biophysical reviews 
4: 205-222. 

2. D Hall. (2012) Semi-automated methods for simulation and 
measurement of amyloid fiber distributions obtained from 
transmission electron microscopy experiments. Analytical 
biochemistry 421: 262-277 

3. D Hall, L Huang (2012) On the use of size exclusion 
chromatography for the resolution of mixed amyloid 
aggregate distributions: I. equilibrium partition models. 
Analytical biochemistry 426: 69-85. 

 
 
 
 
 
 
Fig. 1. (A,B) Theoretical and experimental modeling of amyloid 
migration through a size-exclusion chromatography column.[3] (C) 
Semi-automated analysis of electron microscopy measurements of insulin 
derived amyloid fibers using the ADM software [2]. 

 
 
 
 
 
 
 

 
 
Fig. 2. Description of a new protein distance matrix based on surface 
arc-length that is relevant to the interaction of non-structured polymers 
(such as intrinsically disordered proteins) with globular proteins [8]    

 
4. K Sasahara, D Hall, D Hamada (2010) Effect of lipid type on 
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1. Structures of metal sites of oxidized bovine heart cytochrome 
c oxidase at 2.8 Å.Tsukihara et al. (1995) Science 269, 1069-
1074. 

2. The whole structure of the 13-subunit oxidized cytochrome c 
oxidase at 2.8 Å. Tsukihara et al. (1996) Science 272, 1136-
1144. 

3. Redox-coupled crystal structural changes in bovine heart 
cytochrome c oxidase. Yoshikawa et al. (1998) Science 280,
1723-1729. 

4. The low-spin heme of cytochrome c oxidase as the driving 
element of the proton-pumping process.Tsukihara et al. 

(2003) PNAS. 100, 15304-15309. 
5. The proton pumping pathway of bovine heart cytochrome c 

oxidase. Shimokata et al. (2007) PNAS. 104, 4200-4205. 
6. A peroxide bridge between Fe and Cu ions in the O2 

reduction site of fully oxidized cytochrome c oxidase 
could suppress the proton pump. Aoyama et al. (2009)
PNAS. 106, 2165-2169. 

7. The structure of rat liver vault at 3.5 angstrom resolution. 
Tanaka et al. (2009) Science 323, 384-388.  

8. Structure of the connexin 26 gap junction channel at 3.5 Å  
resolution. Maeda et al. (2009) Nature 458, 597-602. 

9. A high-resolution structure of the pre-microRNA nuclear 
export machinery. Okada et al. (2009) Science 326, 1275-
1279. 

10. Bovine cytochrome c oxidase structures enable O2 reduction 
with minimization of reactive oxygens and provide a proton-
pumping gate. Muramoto et al. (2010) PNAS. 107, 7740-
7745. 

11. Distinguishing between Cl- and O2(2-) as the bridging 
element between Fe3+ and Cu2+ in resting-oxidized 
cytochrome c oxidase. Suga et al. (2011) Acta Cryst., D67,
742-744. 

12. Structural studies of large nucleoprotein particles, 
vaults.Tanaka and Tsukihara, (2012) Proc Jpn Acad Ser B 
Phys Biol Sci., 88, 416-33.  

13. New features of vault architecture and dynamics revealed by 
novel refinement using the deformable elastic network 
approach Casañas et al. (2013) Acta Cryst., D69, 1054-61. 

14. Determination of damage-free crystal structure of an X-ray-
sensitive protein using an XFEL. Hirata et al. (2014) Nat 
Methods. 11, 734-736.  

15. Higd1a is a positive regulator of cytochrome c oxidase. 
Hayashi et al. (2015 ) Proc. Natl. Acad. Sci. U. S. A. 112,
1553-1558. 
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1. Basolateral secretion of Wnt5a in polarized epithelial cells is required for apical lumen formation. Yamamoto H, et al (2015)
J Cell Sci. 128, 1051.

2. The apical and basolateral secretion of Wnt11 and Wnt3a in polarized epithelial cells is regulated by different mechanisms.
Yamamoto H, et al (2013) J Cell Sci. 126, 2931.       

3. Identification of cargo proteins specific for importin-β with importin-α applying a stable isotope labeling by amino acids in     
cell culture-based in vitro transport system. Kimura M, et al (2013) J Biol Chem 288, 24540.

4. Identification of cargo proteins specific for the nucleocytoplasmic transport carrier transportin by combination of an in vitro   
transport system and stable isotope labeling by amino acids in cell culture-based quantitative proteomics. Kimura M, et al
(2013) Mol Cell Proteomics 12,145.

5. Quantitative Analysis of Deamidation and Isomerization in 2-Microglobulin by 18O Labeling. Fukuda M & Takao T (2012)
Anal. Chem 84, 10388.

6. Mono-unsaturated Fatty Acid Modification of Wnt Protein: Its Role in Wnt Secretion. Takada R, et al. (2006) Dev. Cell 11,
791.

 

 

Posttranslational Modifications of Wnt Protein  
-Wnt Lipid Modifications: Not as Saturated as We Thought-
(Takada R et al, 2006; Yamamoto H et al, 2013, 2015)
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1. Structural basis for amyloidogenic peptide recognition by 
sorLA. Kitago Y, Nagae M, Nakata Z, Yagi-Utsumi M, 
Takagi-Niidome S, Mihara E, Nogi T, Kato K, Takagi J. (2015) 
Nature Struct. Mol. Biol. 22, 199-206. 

2. Giant cadherins Fat and Dachsous self-bend to organize 
properly spaced intercellular junctions. Tsukasaki Y, Miyazaki 
N, Matsumoto A, Nagae S, Yonemura S, Tanoue T, Iwasaki K, 
and Takeichi M. (2014)  PNAS,111(45), 16011-16016. 

3. New constructs and expression of proteins: Making things 
better. Takagi, J. and Tate, CG. (2014) Curr Opin Struct Biol.
26:iv-vi.
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1. X-ray crystal structure of voltage-gated proton channel. 
Takeshita K, Sakata S, Yamashita E, Fujiwara Y, Kawanabe A,
Kurokawa T, Okochi Y, Matsuda M, Narita H, Okamura Y,
Nakagawa A (2014) Nat. Struct. Mol. Biol. 21, 352-357. 

2. High-resolution X-ray crystal structure of bovine H-protein 
using the high-pressure cryocooling method. Higashiura A,
Ohta K, Masaki M, Sato M, Inaka K, Tanaka H, Nakagawa A
(2013) J. Synchrotron Rad. 20, 989-993.  

3. A new protein complex promoting the assembly of Rad51 
filaments. Sasanuma H, Tawaramoto MS, Lao JP, Hosaka H,
Sanda E, Suzuki M, Yamashita E, Hunter N, Shinohara M,
Nakagawa A, Shinohara A (2013) Nat. Commun. 4, 1676. 

4. Crystal structure of the C-terminal domain of Mu phage central 
spike and functions of bound calcium ion. Harada K,  
Yamashita E, Nakagawa A, Miyafusa T, Tsumoto K, Ueno T,
Toyama Y, Takeda S (2013) Biochim. Biophys. Acta: Protein 
Proteomics 1834, 284-291. 
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1. Composite structural motifs of binding sites for delineating 
biological functions of proteins. Kinjo AR, Nakamura H (2012) 
PLoS One 7, e31437. 

2. 3D flexible alignment using 2D maximum common 
substructure: dependence of prediction accuracy on 
target-reference chemical similarity. Kawabata T, Nakamura H,
(2014) J. Chem. Info. Model. 54, 1850-1863. 

3. High-resolution modeling of antibody structures by a 
combination of bioinformatics, expert knowledge, and 
molecular simulations. Shirai H, Ikeda K, Yamashita K,
Tsuchiya Y, Sarmiento J, Liang S, Morokata T, Mizuguchi K,
Higo J, Standley DM, Nakamura H, (2014) Proteins 82
1624-1635. 

4. The Zero-multipole summation method for estimating 
electrostatic interactions in molecular dynamics: analysis of the 
accuracy and application to liquid systems. Fukuda I, Kamiya 
N, Nakamura H (2014) J. Chem. Phys. 140, 194307. 

5. A Novel Approach of Dynamic Cross Correlation Analysis on 
Molecular Dynamics Simulations and its Application to Ets1 
dimer–DNA Complex. Kasahara K, Fukuda I, Nakamura H,
(2014) PLoS One 9, e112419. 

6. Virtual-system coupled adaptive umbrella sampling to compute 
free-energy landscape for flexible molecular docking. Higo J,
Dasgupta B, Mashimo T, Kasahara K, Fukunishi Y, Nakamura
H, (2015) J. Comput. Chem., in press.

V-AUS Virtual-system coupled Adaptive 
Umbrella Sampling

300K
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1. Determination of damage-free crystal structure of an 
X-ray-sensitive protein using an XFEL. Hirata K, 
Shinzawa-Itoh K, Yano N, Takemura S, Kato K, 
Hatanaka M, Muramoto K, Kawahara T, Tsukihara T, 
Yamashita E, Tono K, Ueno G, Hikima T, Murakami 
H, Inubushi Y, Yabashi M, Ishikawa T,
Yamamoto M, Ogura T, Sugimoto H, Shen J-R, 

Yoshikawa S, Ago H (2014) Nat. Methods 11,
734-736. 

2. High-resolution X-ray crystal structure of bovine 
H-protein using the high-pressure cryocooling method. 
Higashiura A, Ohta K, Masaki M, Sato M, Inaka K, 
Tanaka H, Nakagawa A (2013) J. Synchrotron Rad. 20,
989-993.  
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1. Latest approaches for efficient protein production in 
drug discovery. Sugiki et al. (2014) Expert Opin. Drug 
Discov. 9, 1189-1204. 

2. The ATP-mediated regulation of KaiB-KaiC 
interaction in the cyanobacterial circadian clock. 
Mutoh et al. (2012) PLoS ONE 8, e80200. 
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1. Giant cadherins Fat and Dachsous self-bend to 
organize properly spaced intercellular junctions. 
Tsukasaki Y, Miyazaki N, Matsumoto A, Nagae S, 
Yonemura S, Tanoue,T, Iwasaki K, and Takeichi M. 
(2014) Proc. Natl. Acad. Sci.,111(45), 16011-16016. 
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1. PDBj (Protein Data Bank Japan: http://pdbj.org/) 

2. PDBj-BMRB  (Protein Data Bank Japan - 
BioResMagBank: http:/bmrb.protein.osaka-u.ac.jp/).  
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4. NMR 400 500
 600 800 950 MHz

NMR 500 600 700 MHz

5. 395GHz-600MHz DNP- NMR 
DNP-NMR

6.

7.

8. TEM

9.
   

10. 

11. LC

12. 

13. microLC / MALDI

14. 

15. RI

16. DNA

17. 
   

18. 

19. 
   

20. 

21. 

22 GPGPU(28 ) PC
    

23.

24.

25
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建物配置図
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案内図

15 5
10 5

15 15
JR 15 15

20



大阪大学蛋白質研究所 ・広報室
〒 565-0871 吹田市山田丘 3－2
TEL: 06-6879-8594（庶務係）
 FAX: 06-6879-8590
 http://www.protein.osaka-u.ac.jp 



　




