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・　２０２０年度概要の発行にあたって

・　センター教職員・運営委員一覧、平成 30 年度活動報告         　　　　  Ｐ １ 

・　実験生物共同利用部門運営状況                    　　　　　　　　　  Ｐ ３ 

・　遺伝子実験共同利用部門・動物染色体共同利用部門運営状況         　　 Ｐ ３１ 
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Nagasato C, Kawamoto H, Tomioka T, Tsuyuzaki S, 
Kosugi C, Kato T & Motomura T. (2020) Quantification 
of the laminarialian zoospores in seawater by real-time 
PCR. Phycologcial Research 68: 57-62 
 
Otaki M & Tsuyuzaki S (2019) Succession of 
litter-decomposing microbial organisms in deciduous 
birch and oak forests, northern Japan. Acta Oecologica 
101, Article 103485 
 
Tsuyuzaki S. (2019) Vegetation changes from 1984 to 
2008 on Mount Usu, northern Japan, after the 
1977-1978 eruptions. Ecological Research 34: 813-820 
 

 
. (2020) 

2
. 66 ( , ) 

 
Végh L, Tsuyuzaki S. (2020) Comparing biodiversity 
indicators from field and remote sensing observations 
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Kamada, T., Phan, C., Okino, T. and Vairappan, C. S. 
(2019) Cytotoxicity and antibacterial potential of 
halogenated chamigrenes from Malaysian red alga, 
Laurencia majuscule, Planta Medica International 
Open, 6, e36-e40. 
 
Umezawa, T., Prakoso, N. I., Kannaka, M., Nogata, Y., 
Yoshimura, E., Okino, T., and Matsuda, F. (2019) 
Synthesis and structure—activity relationship of 
Omaezallene derivatives, Chemistry and Biodiversity, 
16, e1800451. 
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"Co-appearance of superconductivity and ferromagnetism 
in a Ca2RuO4 nanofilm crystal", 
H. Nobukane, K. Yanagihara, Y. Kunisada, Y. Ogasawara, 
K. Isono, K. Nomura, K. Tanahashi, T. Nomura, T. 
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Akiyama and S. Tanda, Scientific Reports, 10 3462 (2020) 
  
"Coexistence of the Kondo effect and spin glass 
physics in Fe-doped NbS2", 
H. Nobukane, Y. Tabata, T. Kurosawa, D. Sakabe and S. 
Tanda, Journal of Physics: Condensed Matter, 32 
165803 (2020) 
 

"Emergence of high-temperature superconductivity in 
a Ca2RuO4 nanocrystals", 
H. Nobukane, K. Yanagihara, Y. Kunisada, Y. Ogasawara, 
K. Isono, K. Nomura, K. Tanahashi, T. Nomura, T. 
Akiyama, and S. Tanda, The APS March Meeting 2020 
March 2-6 2020, Denver, Colorado 
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Ihara, Y., Moribe, K., Fukuoka, S., and Kawamoto, A. 
(2019) Microscopic coexistence of superconductivity 

and charge order in the organic superconductor 
”-(BEDT-TTF)4[(H3O)Ga(C2O4)3] C6H5NO2. 

Physical Review B 100, 060505(R). 
 
Kobayashi, T., Suzuta, A., Tsuji, K., Ihara, Y., and 
Kawamoto, A. (2019) Inhomogeneous electronic state 
of organic conductor -(BEDT-TTF)2Cu[N(CN)2]I 
studied by 13C NMR spectroscopy. Physical Review B 
100, 195115. 
 
Ohnuma, A., and Kawamoto, A. (2019) 13C-NMR 
study of charge fluctuation in -(BEDT-TTF)MX salts 
(M = alkali metal; X = S, Se). Physical Review B 100: 
245107. 
 
Saito, Y., Rösslhuber, R., Löhle, A., Sanz Alonso, M., 
Wenzel, M., Kawamoto, A., Pustogow, A., and Dressel, 
M. (2000) Bandwidth tuning from insulating Mott 
quantum spin liquid to Fermi liquid via chemical 
substitution in -[(BEDT-TTF)1-x(BEDT-STF)x]2Cu2(CN)3. 
Physical Review B accepted. 
 
Kobayashi, T., Ishikawa, T., Ohnuma, A., Sawada, M., 
Matsunaga, N., Uehara, H., and Kawamoto, A. (2020) 
Spin-density wave in the vicinity of superconducting 
state in -(BETS)2GaBrxCl4-x probed by 13C NMR 
spectroscopy. Physical Review Research accepted. 
 

 
 

S. Fukuoka, T. Minamidate, N. Matsunaga, K. Nomura, Y. 
Ihara, and A. Kawamoto: Magnetic and Thermodynamic 
Properties of Molecular -d system -(BEDT-STF)2FeCl4  
International Symposium on Crystalline Organic Metals, 
Superconductors and Magnets (ISCOM2019),  
September 22-27, 2019, Tomar, Portugal. 
 
A. Ohnuma, and A. Kawamoto: The Horizontal Stripe 
Modulation of -Type Salts Examined by 13C-NMR Study 
on the Metallic Salt of -(BEDT-TTF)2TlHg(SeCN)4.  
International Symposium on Crystalline Organic 
Metals, Superconductors and Magnets (ISCOM2019), 
September 22-27, 2019, Tomar, Portugal. 
 
T. Kobayashi, K. Tsuji, T. Ishikawa, A. Ohnuma, and A. 
Kawamoto: Evidence of the Spin-Density-Wave 
Fluctuation in -(BETS)2GaCl4 Probed by 13C and 
69/71Ga NMR Spectroscopy.  
International Symposium on Crystalline Organic 
Metals, Superconductors and Magnets (ISCOM2019), 
September 22-27, 2019, Tomar, Portugal. 
 
M. Sawada, Y. Saito, S. Fukuoka, and A. Kawamoto: 
13C NMR Study of the Electronic Properties of 

-(ET)2GaCl4 Under Pressure. 
International Symposium on Crystalline Organic 
Metals, Superconductors and Magnets (ISCOM2019), 
September 22-27, 2019, Tomar, Portugal. 
 
T. Ishikawa, A. Kawamoto, and T. Koabyashi: 
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Spin-Density-Wave Near Superconductivity in a 
System of -(BETS)2GaBrxCl4-x Probed by 13C-NMR. 
International Symposium on Crystalline Organic 
Metals, Superconductors and Magnets (ISCOM2019), 
September 22-27, 2019, Tomar, Portugal. 
 
Y. Ihara, K. Arashima, M. Hirata, T. Sasaki, and H. 
Yoshida: 35Cl NMR study for anisotropic low-energy 
magnetic excitations in perfect kagome antiferromagnet 
Ca-kepellasite. 
International Conference on Strongly Correlated 
Electron Systems (SCES2019), September 23-28, 2019, 
Okayama, Japan. 
 
K. Arashima, Y. Ihara, K. Matsui, K. Kindo, Y. 
Kohama, M. Hirata, T. Sasaki, Y. Ishii, and H. Yoshida: 
7Li NMR study for the breathing Kagome 
antiferromagnet Li2Cr3SbO8. 
International Conference on Strongly Correlated 
Electron Systems (SCES2019), September 23-28, 2019, 
Okayama, Japan. 
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[Motomura et al, Plant and Cell Physiology 2020] 
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[Lkhamkhuu et al, Plant Biotechnology 
2020] 
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LMK1 [Li et al, Frontiers in 
Plant Science 2020] 
6) 
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[Luo et al, “Plant Proteomics: 
Methods and Protocol, Third Edition” 2019] 
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Luo, Y., Aoyama, S., Fukao, Y., Chiba, Y., Sato, T. 

and Yamaguchi, J. (2019) Involvement of the 
membrane-localized ubiquitin ligase ATL8 in the 
sugar starvation response in Arabidopsis. Plant 
Biotechnology,36:107-112 
[10.5511/plantbiotechnology.19.0328a] 

Arae, T., Morita, K., Imahori, R., Suzuki, Y., Yasuda, S., 
Sato, T., Yamaguchi, J. and Chiba, C. (2019) 
Identification of Arabidopsis CCR4-NOT complexes 
with Pumilio RNA binding proteins, APUM5 and 
APUM2. Plant and Cell Physiology, 60: 
2015-2025 [10.1093/pcp/pcz089]  

Motomura, K., Arae, T., Uramoto, A.H., Suzuki, Y., 
Takeuchi, H., Suzuki, T., Ichihashi, Y., Shibata, 
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A., Shirasu, K., Takeda, A., Higashiyama, T. 
and Chiba Y. (2020) AtNOT1 is a novel 
regulator of gene expression during pollen 
development. Plant and Cell Physiology, in press 

Lkhamkhuu, E., Zikihara, K., Katsura, H., Tokutomi, 
S., Hosokawa, T., Usami, Y., Ichihashi, M., 
Yamaguchi, J. and Monde, K. (2020) Effect of 
Circularly Polarized Light on Germination, 
Hypocotyl Elongation and Biomass Production of 
Arabidopsis and Lettuce; Involvement of 
Phytochrome B. Plant Biotechnology, 37: 1-11 
[10.5511/plantbiotechnology.19.1219a] 

Li, X., Sanagi, M., Yu, L., Nomura, Y., Stolze, S.C., 
Yasuda, S., Saijo, Y., Schulze, W.X., Feil, R., 
Lunn, J.E., Stitt, M., Nakagami, H., Sato, T. and 
Yamaguchi, J. (2020) Protein phosphorylation 
dynamics under carbon/nitrogen-nutrient stress 
and identification of a cell death-related 
receptor-like kinase in Arabidopsis. Frontiers in 
Plant Science, accepted 

 
 

Luo, Y., Lu, Y., Yamaguchi, J. and Sato, T. (2019) 
Chapter 21, Proteome analysis of 14-3-3 targets 
in tomato fruit tissues. In “Plant Proteomics: 
Methods and Protocol, Third Edition” (edited by 
J.V. Jorrín Novo, L. Valledor, and M.A. Castillejo) 
Methods in Molecular Biology, Springer Protocol, 
Humana Press, in press 
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1) Sato, N., Shidara, H., Ogawa, H. (2019) 
Trade-off between motor performance and 
behavioural flexibility in the action selection of 
cricket escape behaviour. Scientific Reports, 9: 18112. 
 

1  2019  
8-5 in  

Pp 302-303,  
 

1  2019  

TECHNO 31: 1-4 
 

1  Ogawa, H., Tanaka, K., Someya, M., Shidara, H. 
(2019) 

Different cell groups encode stimulus intensity and 
direction in insect mechanosensory system.   
49th Annual Meeting of Society for Neuroscience, 
McCormick Place Chicago  

2  Kai, K., Shidara, H., Ando, N., Ogawa, H. (2019) 
Neural activity in the central complex of the crickets 
during phonotaxis.  

49th Annual Meeting of Society for Neuroscience, 
McCormick Place Chicago  

3  Shidara, H., Ogawa, H. (2018) 
Role of GABAergic inhibitory inputs on dendritic 
integration for wind direction-selectivity in the 
insect’s mechanosensory projection neurons.  
49th Annual Meeting of Society for Neuroscience, 
McCormick Place Chicago  
 

1  Hayashida, Y, Shidara, Y, Kai, K., Ogawa, H. 2019  
Directional tuning characteristics of multisensory 
neurons in the cricket brain. 

41
 

2  2019  

 
90  

3  2019  
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4  , , 2019  

 
Neuro2019 42 62
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1) Takahashi N, Nishino H, Domae M, Mizunami M. 
(2019). Separate but interactive parallel olfactory 
processing streams governed by different types of 
GABAergic feedback neurons in the mushroom 
body of a basal insect. J. Neurosci. 39: 8690-8704. 

2) Domae M., Iwasaki M., Mizunami M. and Nishino 
H. (2019). Functional unification of sex 
pheromone-receptive glomeruli in an invasive 
cockroach derived from the genus Periplaneta. 
Neurosci. Lett.708: 134320. 

3) Mizunami M., Hirohata S., Sato A., Arai R., Terao 
K., Sato M. and Matsumoto Y. (2019). 
Development of behavioral automaticity by 
extended Pavlovian training in an insect. Proc. R. 
Soc. B. 286: 21182132. 
 
 

1) 26) Mizunami M and Alvarez B (2019) Pavlovian 
conditioning in invertebrates. In: Encyclopedia of 
Animal Behavior. 2nd edition, Ed By Choe J. 
Elsevier, Oxford. Pp403-410. 

 
 

 
 

2
2,000

Csilla Krausz,et. al, 
Nature Review Urology, 2018

ICR

1 DNA
Reseq GATK

C57BL/6J

SNP 6,722,421 indel 1,773,844
dbSNP

SNP 231,919
indel 623,228 SnpEff

frameshift 267
21

10
Hils1

5
Skint6 W168stop

lupus
Genes Immun. 2017 Sep;18(3):111-117.
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Wang H, Sawai A, Toji N, Sugioka R, Shibata Y, 
Suzuki Y, Ji Y, Hayase S, Akama S, Sese J, Wada K.  
Transcriptional regulatory divergence underpinning 
species-specific learned vocalization in songbirds. 
PLoS Biology 17:e3000476. 2019 

 
Sánchez-Valpuesta M, Suzuki Y, Shibata Y, Toji N, Ji Y, 
Afrin N, Asogwa CN, Kojima I, Mizuguchi D, Kojima 
S, Okanoya K, Okado H, Kobayashi K, Wada K.  
Corticobasal ganglia projecting neurons are required 
for juvenile vocal learning but not for adult vocal 
plasticity in songbirds. PNAS 116:22833-22843. 2019 
 

: 
. 

90 , 2019 9 14   
 

WANG Hongdi: 

. 92 , 
2019 9 20 ,  
 
Hongdi Wang, Azusa Sawai, Noriyuki Toji, Rintaro 
Sugioka, Yukino Shibata, Yuika Suzuki, Yu Ji, Shin 
Hayase, Satoru Akama, Jun Sese, Kazuhiro Wada: 
Transcriptional regulatory divergence underpinning 
species-specific learned vocalization in songbirds. 
Society for Neuroscience meeting, 2019, October 20, 
Chicago, USA. 
 
Yu Ji; Miguel Sánchez-Valpuesta; Kazuhiro Wada: 
Regulation of repetitive syllable sequence by the 
excitatory and inhibitory balance in the basal ganglia 
song nucleus in songbirds. Society for Neuroscience 

meeting, 2019, October 20, Chicago, USA. 
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1. Ogata, Y., Nishikata, M., Kitada, K., Mizushima, S., 

Jogahara, T., Kuroiwa, A. (2019) Spiny rat SRY lacks 
a long Q-rich domain and is not stable in transgenic 
mice. Developmental Dynamics. 248:784-794. 

2. Washio, K., Mizushima, S., Jogahara, T., Kuroiwa, 
A. (2019) Regulation of the Sox3 gene in XO/XO 
mammal without Sry, the Amami spiny rat, 
Tokudaia osimensis. Cytogenetics and Genome 
Research. 159:143-150.  

3. Matsuzaki, M., Mizushima, S., Dohra, H., Sasanami, 
T. (2020) Expression of transferrin and albumin in 
the sperm-storage tubules of Japanese quail and 
their possible involvement in long-term sperm 
storage. Journal of Poultry Science. 57:88-96. 

4. 

(2020)  (Tokudaia 
tokunoshimensis) 2005 2016

60:105-116. 
5. Mizushima S, Sasanami T, Ono T, Kuroiwa A. The 

role of inositol-trisphosphate receptors during egg 
activation in Japanese quail. The 2nd International 
conference on Tropical Animal Science and 
Production 2019. July 9-12, 2019. Suranaree 
University of Technology, Thailand. 

6. Y

2019 6 5
 

7. 

2019 6 6
 

8. 

X

2019
6 6  

9. Y −Y
112

2019 9 2
 

10. , , 
ATPase , 2019

, 2019 9 17 , 
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42 2019
12 3  

13. 

42
2019 12 3
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Satoh, R., Bando, H., Sakai, N., Kotani, T., and 
Yamashita, M. (2019) Function of leukaemia inhibitory 
factor in spermatogenesis of a teleost fish, the medaka 
Oryzias latipes. Zygote 27 (6): 423-431.  
 
Hagiwara, A., Ogiwara, K., Sugama, N., Yamashita, M. 
and Takahashi, T. (2020) Inhibition of medaka ovulation 
by gap junction blockers due to its disrupting effect on the 
transcriptional process of LH-induced Mmp15 expression. 
General and Comparative Endocrinology 288: 113373. 
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1. *Hagiwara A., *#Ogiwara K., Sugama N., Yamashita 

M., #Takahashi T (2019). Inhibition of medaka 
ovulation by gap junction blockers due to its disrupting 
effect on the transcriptional process of LH-induced 
Mmp15 expression. Gen. Comp. Endocrinol. 
288:113373. doi: 10.1016/j.ygcen.2019.113373. 
(*: These two authors are equally contributed 
to this work. #: These two are co-corresponding 
authors.) 

2. Ogiwara K., Takahashi T. (2019) Nuclear 
Progestin Receptor Phosphorylation by Cdk9 Is 
Required for the Expression of Mmp15, a 
Protease Indispensable for Ovulation in Medaka. 
Cells. 8(3), pii: E215. doi: 10.3390/cells8030215. 

3. Takahashi T., Hagiwara A., Ogiwara K. (2019) 
Follicle rupture during ovulation with emphasis 
on recent progress in fish models. (review) 
Reproduction 157, issue 1, DOI: 10.1530/REP-18-0251.  
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1. Takahashi N., Kimura A.P., Otsuka K., Ohmura 

K., Naito S., Yoshida M., and Ieko M. (2019) 
Dreh, a long noncoding RNA repressed by 
metformin, regulates glucose transport in C2C12 
skeletal muscle cells. Life Sci. 236: 116906. 

 
1. Bandara A.M.T.K., Matsubara S., Shiraishi A., 

Satake H., and Kimura A.P. Genome-wide 
identification of dual promoter-enhancers in mouse 
testis 44

2019 11 9  
2. Prss/ Tessp

RNA 44
2019 11 9  
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Satoh R, Bando H, Sakai N, Kotani T, Yamashita M. 
(2019) Function of leukemia inhibitory factor in 
spermatogenesis of a teleost fish, the medaka Oryzias 
latipes. Zygote, 27: 423-431.  
 

 
, , , 

 Pumilio1 
. 90 , 2019

9 14 ,  
 

Temporal and spatial control of translation 
by aggregation of an RNA-binding protein Pumilio1 
and its dissolution in oocytes. 42

, 2019 12 3 , 
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RNA 
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Santiañez, W. J. E. and Kogame, K. (2019) Proposals 
to recognize Petalonia tenella comb. nov. and to resurrect 
Hapterophycus canaliculatus (Scytosiphonaceae, 
Phaeophyceae). Botanica Marina 62: 149-153. 
 
Hoshino, M. and Kogame, K. (2019) Parthenogenesis is 
rare in the reproduction of a sexual field population of 
the isogamous brown alga Scytosiphon (Scytosiphonaceae, 
Ectocarpales). Journal of Phycology 55: 466-472. 
 
Kawai T., Klochkova, N. G., Kogame, K., Abe, T., 
Galanin, D. and Yotsukura, N. (2019) Marine Flora in 
Northern Hokkaido and Southern Sakhalin along the 
Coast of the Sea of Japan. Rishiri Studies 38: 95-98. 
 
Boo, H.-G. Qiu, Y.‐X., Kim, J.-Y., Ang, P. O. Jr., Bosch, 
S., De Clerck, O., He, P., Higa, A. Huang, B., Kogame, 
K., Liu, S.‐L., Nguyen, T. V., Suda, S., Terada, R., 
Miller, K. A., and Boo, S. M. (2019) Contrasting 
patterns of genetic structure and phylogeography in the 
marine agarophytes Gelidiophycus divaricatus and G. 
freshwateri (Gelidiales, Rhodophyta) from East Asia. 
Journal of Phycology 55: 1319-1334. 
 
Hoshino, M., Croce, M. E., Hanyuda, T. and Kogame, 
K. (2020) Species delimitation of Planosiphon gracilis 
morphospecies (Scytosiphonaceae, Phaeophyceae) 
from Japan and the description of Pl. nakamurae sp. 
nov. Phycologia 59: 116-126. 
 

 
Hoshino, M. and Kogame, K.: Insights into the origin of 
parthenogenetic populations in the brown alga 
Scytosiphon lomentaria (Scytosiphonaceae, Ectocarpales). 
7th European Phycological Congress, 25-30 August 2019, 
Zagreb, Croatia. 
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44 2020 3 27
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Hasegawa, N. and Kajihara, H. (2019) A redescription 
of Syncarpa composita (Ascidiacea, Stolidobranchia) 
with an inference of its phylogenetic position within 
Styelidae. ZooKeys 857: 1–15. 
 
Hookabe, N., Schwartz, M.L., Kajihara, H., and 
Norenburg, J.L. (2019) Molecular systematics of the 
heteronemertean genus Dushia (Nemertea, Pilidiophora), 
with descriptions of D. wijnhoffae sp. nov. and D. 
nigra species complex comb. nov. Zootaxa 4691: 
333–358. 
 
Ikenaga, J., Hookabe, N., Kohtsuka, H., Yoshida, M., 
and Kajihara, H. (2019) A population without female: 
males of Baseodiscus delineatus (Nemertea: 
Heteronemertea) reproduce asexually by fragmentation. 
Zoological Science 36: 348–353. 
 
Kajihara, H. and Hookabe, N. (2019) Anterior 
regeneration in Baseodiscus hempricii (Nemertea: 
Heteronemertea). Tropical Natural History 19: 39–42. 
 
Kajihara, H., Ikoma, M., Yamasaki, H., and Hiruta, S.F. 
(2019) Diurodrilus kunii sp. nov. (Annelida: 
Diurodrilidae) and a molecular phylogeny of the genus. 
Zoological Science 36: 250–258. 
 
Kakui, K. (2019) Shell-exchange behavior in a 
hermit-crab-like tanaidacean (Crustacea: Malacostraca). 
Zoological Science 36: 468–470. 
 
Park, J., Kajihara, H., and Jung, J. (2019) First record 
of the interstitial annelid Pharyngocirrus uchidai 
(Annelida: Saccocirridae) from Korea, confirmed by 
topotypic DNA barcoding data from Japan. Animal 
Systematics, Evolution and Diversity 35: 33–36. 
 

 
 

 

 
1)  

4000  

Hirtodrosophila Mycodrosophila
Paramycodrosophila Zygothrica
Drosophila quinaria

139
26

Hirtodrosophila Mycodrosophila
Paramycodrosophila Zygothrica

 Siphlodora
Dichaetophora

Drosophila quinaria
Drosophila 

 
2)  

4
5

0.05mg/ml

 
 

 
1. 2019 Scaptomyza :

22: 56-65  
2. Chen AL, Chen CC, Katoh T, Katoh TK, Watada M, 

Toda MJ, Ritchie MG, Wen SY (2019) Evolution 
and diversity of the courtship repertoire in the 

－ 21－



Drosophila montium species group (Diptera: 
Drosophilidae). Journal of Evolutionary Biology 
32: 1124-1140. 

 
 

 
2  

90
2019 9 12  
 

 
 

 
 

2019 9
1

Zeuxo sp.

1
Heterocypris sp.

 
 

  
 

 
 

Podisma sapporensis
Parapodisma mikado

2
1 2

XO
XX XO

neo-XY neo-XX
neo-XY 2 (

)

 
2

45 30
2

 
 

2  

20 30 ♂ ♀
17 ♂ ♀

7
F1

♂ ♀

 
 

 
 

 
 ( ) 

 ( ) 
 (ICM)  (TE) 

ICM
TE

ICM
ICM

ICM

TE

－ 22－



 
ICM TE

ICM
SOX17

SOX17 TE

TE
TE SOX17
ICM

TE
TE SOX17

 
 

 
Kohri N, Akizawa H, Iisaka S, Bai H, Yanagawa Y, 
Takahashi M, Komatsu M, Kawai M, Nagano M, 
Kawahara M.  Trophectoderm regeneration to support 
full-term development in the inner cell mass isolated 
from bovine blastocyst.  Journal of Biological 
Chemistry. 2019; 294(50): 19209-19223. 
 

  
 

 
 

 

 
 

24
( )

(Suprachiasmatic nucleus: SCN)
SCN

SCN

2

2019

40

Period1
Luciferase

Period1-luc
SCN

 
 

  
 

 
 

 
Yasuzuka, S., Uji, S., Sugiura, S., Terashima, T., 
Nogami, Y., Ichimura, K., and Tanda, S. (2019) 
"Highly Isotropic In-plane Upper Critical Field in the 
Anisotropic s-Wave Superconductor 2H -NbSe2", 
Journal of Superconductivity and Novel Magnetism 
doi.org/10.1007/s10948-019-05333-z. 
 
Kitou, S., Nakano, A., Kobayashi, S., Sugawara, K., 
Katayama, N., Maejima, N., Machida, A., Watanuki, T., 
Ichimura, K., Tanda, S., Nakamura, T., and Sawa, H. 
(2019) "Effect of Cu Intercalation and Pressure on 
Excitonic Interaction in 1T-TiSe2", Physical Review B 
99: 104109-1-10. 
 

 
Ru

2019 80
2019 9 18-21

 
 

 
 

 
 

 
Kitami, Y., Tabe, Y., and Chikahisa, T. (2019) Control 
of the Balance between Vapor and Heat Transfer for 
the Reduction of Oxygen Transport Resistance in High 
Current Density PEFC Operation. ECS Transactions 
92(8): 213-221. 

－ 23－



 

PEFC
56 2019 5

29  
 

 

PEFC 56  
2019 5 29

  
 

56
2019 5 29  

 
 

PEFC

56
2019 5 30  

 
 

PEFC
24

2019 6 20
 

 

24
2019 6 20

 
 

Can Enes Muhammet
PEFC 

2019 2019
9 11  

 
Zhan, J., Hirai, K., and Tabe, Y. Study on Cold Start 
Characteristics of PEFC with Adiabatic Temperature Rise

2019 10
12  

 
Osanai S., Tabe, Y., and Chikahisa, T.: Effect of 
Electrode Structure and Electrolyte Flow on Performance 
of Redox Flow Battery. 236th ECS meeting, 2019 10

14 , Hilton Atlanta (Atlanta, USA). 
 
Hirai, K. and Tabe, T.: Water Transport in PEFC Cold 
Startup with Temperature Rise Simulating Adiabatic 
Condition. 236th ECS meeting, 2019 10 14 , 
Hilton Atlanta (Atlanta, USA). 
 

Yada, K. and Tabe, Y.: Development of Graphene-Based 
PEFC Catalyst Layer for Reduction of Oxygen 
Transport Resistance. 236th ECS meeting, 2019 10

14 , Hilton Atlanta (Atlanta, USA). 
 
Tabe, Y., Yada, K., Iiri, T., and Chikahisa, T.: 
EXPERIMENTAL EVALUATION OF OXYGEN 
TRANSPORT RESISTANCES AND INFLUENCE 
OF CATALYST LAYER STRUCTURE IN PEFC. The 
Second Pacific Rim Thermal Engineering Conference, 
2019 12 17 , Hyatt Regency Maui Resort & Spa 
(Maui, USA)  
 

  
  

  
 

Segundo et al.Neuroscience 1994, Yamanobe 
et al. Biosystems 1998

 

 
FitzHugh-Nagumo

FitzHugh-Nagumo

FitzHugh-Nagumo

－ 24－



 

 

1. Yamanobe, T., Asymptotic expansion of a stochastic 
FitzHugh-Nagumo model

 
 

  
  

  
 

－ 25－



 

1. Shahrier M. A. and Wada H. Acoustic characteristics 
of play fighting-induced ultrasonic vocalizations in 
juvenile rats prenatally exposed to ethanol. 17th 
International Neurotoxicology Association, September 
29-October 3, 2019, Hotel Land Gut Höhne
(Düsseldorf, Germany). 

2. Qi Y. and Wada H. Effects of decabromodiphenyl 
ether (BDE-209) on ultrasonic communication upon 
play fighting in juvenile rats. 17th International 
Neurotoxicology Association, September 29-October 
3, 2019, Hotel Land Gut Höhne (Düsseldorf, 
Germany). 

3. Shahrier M. A. and Wada H. Acoustic characteristics 
of play fighting-induced ultrasonic vocalizations in 
juvenile rats prenatally exposed to ethanol. 

 
4. Qi Y. and Wada H. Effects of decabromodiphenyl 

ether (BDE-209) on ultrasonic communication 
upon play fighting in juvenile rats. 

5. 

6. 
BDE-209

 

  
  

  
  

  

Satomura, K., Osada, N., Endo, T. (2019) Achiasmy 
and sex chromosome evolution. Ecological Genetics 
and Genomics 13: 100046. 
 

Compensatory back 
mutation in mammalian genome. Society of Molecular 
Biology and Evolution 2019,  
Manchester 
 

－ 26－



 
Compensatory back 

mutation in mammalian genome. 

 
Dai Watabe, Hiroshi Yuasa, Naoki Osada, Toshinori 
Endo 
Molecular analysis for origin and propagation route of 
the bottle gourd (Lagenaria siceraria) 

 

 

  
 

 
 

 

  
(G. bimaculatus)

(S. rubiginosus S. subspinipes mutilans)

(O. 
kuroiwae)

X
X

 
(Ophiarachna incrassate)  (Ophiactis 
brachyaspis)

 
 

 
Y. Sugimoto, K. Naniwa, H. Aonuma and K. Osuka: 
“Microinjection support system for small biological 
subject”, HardwareX (2020) 
 
H. Aonuma, M. Mezheritskiy, B. Boldyshev, Y. Totani, 
D. Vorontsov, Z. S. Igor, E. Ito and D. Varvara: “The 
role of serotonin in the influence of intense locomotion 
on the behavior under uncertainty in the mollusk 
Lymnaea stagnalis”, Frontiers in Physiology, 11: 221– 
(2020) 
 
T. Kano, K. Daichi, T. Ono, H. Aonuma and A. 
Ishiguro: “Flexible coordination of flexible limbs: 
Decentralized control scheme for inter- and intra-limb 
coordination in brittle stars' locomotion”, Frontiers in 
Neurorobotics, (13): 104– (2019) 
 
K. Yasui, T. Kano, E. M. Standen, H. Aonuma, A. 
Ijspeert and A. Ishiguro: “Decoding the essential 
interplay between central and peripheral control in 
adaptive locomotion of amphibious centipedes”, 
Scientific Reports, 9: 18288– (2019) 
 
D. Wakita, K. Kagaya and H. Aonuma: “A general 
model of locomotion of brittle stars with a variable 

－ 27－



number of arms”, Journal of the Royal Society 
Interface, 17(162) (2019) 
 
T. Kano, D. Kanauchi, H. Aonuma, C. G. Elizabeth and 
A. Ishiguro: “Decentralized control mechanism for 
determination of moving direction in brittle stars with 
penta-radially symmetric body”, Frontiers in 
Neurorobotics, (13): 66– (2019) 
 
D. Wakita, Y. Hayase and H. Aonuma: “Different 
synchrony in rhythmic movement caused by 
morphological difference between five- and six-armed 
brittle stars”, Scientific Reports, (9): 8298– (2019) 
 

 
    

  : 
/ / , 

63(6): 246–253 (2019) 
 

 :  
/ / , 

63(6): 223–228 (2019) 
 

 
 * : Neurobiology and biomechanics of 

ultra fast movement in the trap-jaw ant The 3rd 
International Symposium on Swarm Behavior and 
Bio-Inspired Robotics (SWARM 2019) Okinawa
Japan (2019 11 ) 
 
A. Matsuda*, H. Aonuma and S. Kaneko : “A structural 
analysis based on kinetic model of trap-jaw in 
Odontomachus”, AISM2019 (The 7th Asia International 
Symposium on Mechatronics), Hangzhou dianzi 
University, China (2019 9 ) 
 

 * : X
89

X
 −SPring-8 

− Japan (2019
9 ) 

 
Y. Totani*, H. Aonuma, J. Nakai and E. Ito : “Insulin 
rescues memory impairment caused by the increased 
5-HT content in the central nerves system in Lymnaea”, 
The 10th IBRO World Congress of Neuroscience, 
Degu, Korea (the Democratic People's Republic of) 
(2019 9 ) 
 
D. Wakita* and H. Aonuma : “Attempt to identify body 
structure generating a balloon-like rhythmic movement 
in the green brittle star”, 1st Symposium on 
Invertebrate Neuroscience, Balaton Limnological 
Institute, Tihany, Hungary (2019 8 ) 
 
V. Dyakonova*, G. Sultanachmetov, H. Aonuma, Y. 

Totani, M. Mazheritskiy, D. Vorontsov, E. Ito and T. 
Dyakonova : “Interplay of past and present behavioral 
experiences in the molluscan CNS”, 1st Symposium on 
Invertebrate Neuroscience, Balaton Limnological 
Institute, Tihany, Hungary (2019 8 ) 
 
Y. Totani*, H. Aonuma, J. Nakai and E. Ito : “Effect of 
5-HT and insulin on leaning and memory”, 1st 
Symposium on Invertebrate Neuroscience, Balaton 
Limnological Institute, Tihany, Hungary (2019 8 ) 
 

 *    : 

2019    
Japan (2019 8 ) 

 
K. Naniwa*, Y. Sugimoto, K. Osuka and H. Aonuma : 
“Defecation initiates a stereotyped behavior in the 
cricket Gryllus bimaculatus”, The 9th International 
Symposium on Adaptive Motion of Animals and 
Machines(AMAM2019), Lausanne, Swaziland (2019

8 ) 
 

 * : Mechanism underlying generating 
ultra fast movement in insect 9th International 
Congress on Industrial and Applied Mathematics 
(ICIAM 2019) Valencia Spain (2019 7 ) 
 

 *    : 

SSII2019(The 25th Symposium on Sensing via Image 
Information)
Japan (2019 6 ) 
 

 
 

 
 

 
Starko, S., Soto, M., Darby, H., Demes, K., Kawai, H., 
Yotsukura, N., Lindstrom, S., Keeling, P., Graham, S., 
and Marton, P. (2019) A comprehensive kelp 
phylogeny sheds light on the evolution of an 
ecosystem. Molecular Phylogenetics and Evolution 
136: 138-150. 
 
Zhang, J., Wang, X., Yao, J., Yotsukura, N, and Duan, 
D. (2019) Screening of polymorphic microsatellites 
and their application for Saccharina angustata and 
Saccharina longissima population genetic analysis. 
Journal of Applied Phycology 31: 3295-3301. 
 
Kawai, T., Galanin, D., Druehl, L., and Yotsukura, N. 
(2019) Information of the Sakhalin kelp Saccharina 
lattisima in northern Hokkaido, Japan and southern 
Sakhalin, far-east Russia. Algal Resources 12: 21-26. 
 
Kawai, T., Klochkova, N., Matsushita, N., Izergin, L., 

－ 28－



and Yotsukura, N. (2019) Potential resources of 
Laminaria appressirhiza for kelp fisheries in Magadan, 
far-east Russia. Algal Resources 12: 55-60. 
Yotsukura, N., Maeda, T., and Kawai, T. (2019) New 
record of the distribution of Saccharina japonica 
(Laminariales, Phaeophyceae) in Hokkaido, Japan. 
Algal Resources 12: 67-72. 
 
Sudo, K., Watanabe, K., Yotsukura, N., and Nakaoka, 
M. (2020) Predictions of kelp distribution shifts along 
the northern coast of Japan. Ecological Research 35: 
47-60. 
 

  
Norishige Yotsukura: Current status and assignments 
of seaweed cultivation and breeding in Japan. 23rd 
International Seaweed Symposium, April 29 2019, 
International Convention Center, Jeju, Korea. 
 

 
 
 

 
 

Ishii, T., Shinjo, Y., Miyagi, M., Matsuura, H., Abe, T., 
Kikuchi, N. and Suzuki, M. (2019) Investigation of 
Insect Repellent Activity of Cyclocolorenone Obtained 
from the Red Alga Laurencia intricata. Records of 
Natural Products 13(1): 81-84. 
DOI: https://doi.org/10.25135/rnp.66.18.02.221 
 
Kawai T., Klochkova, N. G., Kogame, K., Abe, T., 
Galanin, D. and Yotsukura, N. (2019) Marine Flora in 
Northern Hokkaido and Southern Sakhalin along the 
Coast of the Sea of Japan. Rishiri Studies 38: 95-98.  
 
Ishii, T., Miyagi, M., Shinjo, Y., Minamida, Y., 
Matsuura, H., Abe, T., Kikuchi, N. and Suzuki, M. 
(2019) Two new brominated C15-acetogenins from the 
red alga Laurencia japonensis. Natural Product 
Research. Published online. 
DOI: https://doi.org/10.1080/14786419.2019.1590712 

－ 29－





 
 
 
 
 
 

 
  

  
  
  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

－ 31－



  

 

 
 

  

 
 

   
 

 
9  

－ 32－



－ 33－



  X

  XO

  p53

－ 34－



 
  

 
 

 
 

p53
. 

56 , 2019 7
19 ,  
 

p53
. 

  2019, 2019
11 6 ,  
 

p53 . 
42 , 2019 12 3 , 

 &
 

 
 

 
 

 
 

 
(1) 

 
2 Meles 

leucurus M. meles
-

2

DNA SRY
CAN-SINE in ZFY CFTR

Kinoshita et al. (2019)  
(2) 

 

AMY2
PCR

4

1

Abduriyim et al. 
(2019a)  
(3)

MHC I  
MHC

Class I
Class II

Class I
4

1 7–21 1
2–7 Class I

MHC I
2 1 2

exon 2, 3
intron 2

exon 2 exon 3

2 exon
MHC I

Abduriyim et al. (2019b)  
 

 
1. Kinoshita, E., Abramov, A.V., Soloviev, V.A., 

Saveljev, A.P., Nishita, Y., Kaneko, Y., and Masuda, 
R. (2019) Hybridization between the European and 
Asian badgers (Meles, Carnivora) in the 
Volga-Kama region, revealed by analyses of 
maternally, paternally and biparentally inherited 
genes. Mammalian Biology 94: 140-148.  

2. Abduriyim, S., Nishita, Y., Abramov, A.V., 

－ 35－



Solovyev, V.A., Saveljev, A.P., Kosintsev, P.A., 
Kryukov, A.P., Raichev, G.E., Väinölä, R., Kaneko, 
Y., and Masuda, R. (2019a) Variation in pancreatic 
amylase gene copy number among Eurasian 
badgers (Carnivora, Mustelidae, Meles) and its 
relationship to diet. Journal of Zoology 308: 28-36. 

3. Abduriyim, S., Nishita, Y., Kosintsev, P.A., 
Raichev, E., Väinölä, R., Kryukov, A.P, Abramov, 
A.V., Kaneko, Y., and Masuda, R. (2019b) 
Evolution of MHC class I genes in Eurasian 
badgers, genus Meles (Carnivora, Mustelidae). 
Heredity 122: 205-218.  

4. Nishita, Y., Spassov, N., Peeva, S., Raichev, E.G., 
Kaneko, Y., and Masuda, R. (2019) Genetic 
diversity of MHC class II DRB alleles in the 
marbled polecat, Vormela peregusna, in Bulgaria. 
Ethology, Ecology and Evolution 31: 59-72. 

5. Puzachenko, A.Yu., Masuda, R., and Abramov, A.V. 
(2019) Sexual dimorphism of craniological 
characters in the Altai weasel Mustela altaica 
(Carnivora, Mustelidae). Russian Journal of 
Theriology 18: 12-19. 

 
 

1. Risto Väinölä Alexei V. Abramov

MHC II DRB
2019 2019 9 16 18

 
2. 

II DRB
2019 2019 9 16

18  
3. Liang-Kong Lin Kurtis 

Jai-Chyi Pei Shih-Wei Chang Yen-Jean Chen

DNA

2019 2019 9 16
18  

4. Aye Mee F. Bartocillo Yoshinori Nishita Alexei 
V. Abramov Ryuichi Masuda Genetic diversity 
and evolution of MHC class II DRB gene in 
Japanese and Russian raccoon dogs  

2019 2019 9 17  
 

5.  
DNA

90 2019 9 12
 

6. Takuma Sato, Ryuichi Masuda: Local population 
structure and micro habitat of the feral Japanese 
marten in Hokkaido, Japan, based on fecal DNA 
analysis. 33rd European Mustelid Colloquium, 
October 9, 2019, Lisbon (Portugal). ”Poster 
presentation” 
 

  
 

 
 

 
 

Horie, Y., Nemoto, H., Fujita, J., Ikegawa, S., Kumaki, 
Y., Ohnishi, Y., Kumeta, H., Demura, M., Aizawa, T. 
(2019) Studies on the Quality Control of Fermented 
Brown Rice and Rice Bran with Aspergillus oryzae by 
Metabolome Analysis Using 1H-NMR1H-NMR : 
Nippon Shokuhin Kagaku Kogaku Kaishi 66(4) : 
139-146 
 
Poncet, P., Aizawa, T., Sénéchal, H. (2019) The 
subtype of Cupressaceae pollinosis associated with Pru 
p 7 sensitization is characterized by a sensitization to a 
cross-reactive gibberellin-regulated protein in cypress 
pollen: BP14. Clinical & Experimental Allergy 49(8) : 
1163-1166 
 
Yanagi, T., Takagi, T., Takahashi, H., Kikukawa, T., 
Amii, H., Sonoyama, M. (2019) Comparison of two 
different partially fluorinated phosphatidylcholines 
with the perfluorobutyl group on thermotropic 
properties of the bilayer membrane and reconstituted 
bacteriorhodopsin. :  Biophysical Reviews 11(3) : 395-398 
 
Yamanashi, T., Maki, M., Kojima, K., Shibukawa, A., 
Tsukamoto, T., Chowdhury, S., Yamanaka, A., Takagi, 
S., Sudo, Y. (2019) Quantification of the neural 
silencing activity of anion channelrhodopsin in 
Caenorhabditis elegansand their applicability for 
long-term illumination : Scientific Reports 9(1) : 7863 
 
Geng, X., Dai, G., Chao, L., Wen, D., Kikukawa, T., 
Iwasa, T. (2019) Two Consecutive Polar Amino Acids 
at the End of Helix E are Important for Fast Turnover 
of the Archaerhodopsin Photocycle : Photochemistry 
and Photobiology 95(4) : 980-989 
 
Iizuka, A., Kajimoto, K., Fujisawa, T., Tsukamoto, T., 
Aizawa,,T., Kamo, N., Jung, K.H., Unno, M., Demura, 
M., Kikukawa, T.(2019) Functional importance of the 
oligomer formation of the cyanobacterial H+ pump 
Gloeobacter rhodopsin : Scientific Reports 9(1) : 10711 
 
Fujisawa, T., Kiyota, H., Kikukawa, T., Unno, M. (2019) 
Low-Temperature Raman Spectroscopy of Halorhodopsin 
from Natronomonas pharaonis:Structural Discrimination 
of Blue-Shifted and Red-Shifted Photoproducts : 
Biochemistry 58(40) : 4159-4167 

－ 36－



Sato, T., Kikukawa, T., Miyoshi, R., Kajimoto, K., Yonekawa, 
C., Fujisawa, T., Unno, M., Eki, T., Hirose, Y. (2019) 
Protochromic absorption changes in the two-cysteine 
photocycle of a blue/orange cyanobacteriochrome : The 
Journal of Biological Chemistry 294(49) : 18909-18922 
 
Hirabayashi, Y., Nakamura, K., Sonehara, T., Suzuki, 
D., Hanzawa, S., Shimizu, Y., Aizawa, T., Nakamura, 
K., Tamakoshi, A., Ayabe, T. (2020) Analysis of 
Serotonin in Human Feces Using Solid Phase 
Extraction and Column-switching LC-MS/MS : Mass 
Spectrometry 8 : A0081 
 
Yamamura, R., Nakamura, K., Kitada, N., Aizawa, T., 
Shimizu, Y., Nakamura, K., Ayabe, T., Kimura, T., 
Tamakoshi, A. (2020) : Associations of gut microbiota, 
dietary intake, and serum short-chain fatty acids with 
fecal short-chain fatty acids. : Biosci Microbiota Food  
Health. 39(1) : 11-17 
 

 

25
2019 6 6  

 
Kikukawa, T., Sasaki, S., Nishiya, K., Tsukamoto, T., 
Aizawa, T., Demura, M., Tamogami,J. Replacements 
of “H+ donor” residues in the light-driven H+-pump 
rhodopsins 17th International Congress on Photobiology
2019 8 27 Hotel Crowne Plaza Barcelona Fira 
Center  
 

ISSP

2019 9 5  
 

Indibacteralkaliphilus Na+
ISSP

2019 9 5
 

 

H
H+ ISSP

2019 9 5
 

 
Kiyoshima, M., Kikukawa, T., Aizawa, T., Demura, M., 
Sudo, T., Tsukamoto, T. Inversion of Proton Transport 
Direction in Thermophilic Rhodopsin by Neutralizing 
the Secondary Counterion Asp229 57

2019 9 24
 

 
 ,  ,  ,  , 

 , 
scFv 

57 2019 9
24  
 
Kitahara,T., Kurane, H., Kikuchi, C., Aizawa, T., 
Kikukawa, T., Demura, M., Tsukamoto,T. An Anion 
Channelrhodopsin with a Naturally Super-Slow 
Photocycle 57 2019

9 24
 

 
Iwama, K., Watanabe, Y., Tsukamoto, T., Aizawa, T., 
Demura, M., Kikukawa,T., Mastigocladopsis repens 
halorhodopsin Cl- His166 

57 2019 9
24

 
 
Kikuchi, C., Aizawa, T., Kikukawa, T., Demura, M., 
Tsukamoto, T. Comparative Study for Anion Transport 
Activity of Anion Channelrhodopsins by Using a 
Simple pH Electrode Method 57

2019 9 24
 

 
, , , , 

, 
SAMP1/YitFc

71
2019 9 17

 
 

, , , , 

13
2019 10 18

 
 
Gu, H., Onuma, K., Ishida, H., Kumaki, Y., Tsukamoto, 
T., Kikukawa, T., Demura, M., Vogel, H. J., Aizawa, 
T. The study of overexpression and purification of 
recombinant small peptides through a calmodulinfusion 
protein system The 7th International Life-Science 
Symposium(ILSS2019) 2019 11 1 Hokkaido 
University Conference Hall Sapporo  
 
Haque, S., Kikukawa, T., Tamaoki, N. Proteorhodopsin 
photocycle driven by azobenzene derivatives The 7th 
International Life-Science Symposium(ILSS2019) 
2019 11 1 Hokkaido University Conference 
Hall Sapporo  

－ 37－



Nasu, H., Sato, Y., Tsukamoto, T., Kikukawa, T., 
Demura, M., Aizawa, T. Construction of a novel 
recombinant protein based on single chain variable 
fragment (scFv) which delivers nucleic acid for 
cell-specific genome editing The 7th International 
Life-Science Symposium(ILSS2019) 2019 11 1

Hokkaido University Conference Hall Sapporo  
 
Kiyoshima, M., Kikukawa, T., Aizawa, T., Demura, M., 
Sudo, Y., Tsukamoto, T. Outward Proton Transport of 
Thermophilic Rhodopsin is Inverted by Neutralizing 
the Secondary Counterion Asp229 The 7th International 
Life-Science Symposium(ILSS2019) 2019 11 1

Hokkaido University Conference Hall Sapporo  
 
Kitahara, T., Aizawa, T., Kikukawa, T., Demura, M., 
Tsukamoto, T. Demonstration of a Naturally 
Super-slow Photocycle of Geminigera cryophila Anion 
Channelrhodopsin The 7th International Life-Science 
Symposium(ILSS2019) 2019 11 1 Hokkaido 
University Conference Hall Sapporo  
 
Song, Z., Bao, K., Kitada, N., Kumaki, Y., Ohnishi, Y., 
Tsukamoto, T., Kikukawa, T., Demura, M., Nakamura, 
K., Ayabe, T., Yamamura, R., Nakamura, K., Tamakoshi, 
A., Aizawa, T. Analysis of human fecal metabolomics 
under different storage conditions by NMR The 7th 
International Life-Science Symposium(ILSS2019)
2019 11 1 Hokkaido University Conference 
Hall Sapporo  
 

Vogel Hans J.

NMR
58 NMR 2019 2019 11 7

 
 

NMR
58 NMR 2019 2019 11 7

 
 
Murabe, K., Kato, T., Tsukamoto, T., Aizawa, T., 
Demura, M., Kikukawa, T. Time-resolved detection of 
Na+ uptake and release reactions of Na+-pumping 
rhodopsin The 9th Asia and Oceania Conference on 
Photobiology 2019 9 23 Crowne PlazaQingdao 
Ocean Spring Resort Qingtao  
 

STD-NMR

140 2020

3 26  
 

  
  
 

 
 

2019

235-253
 

 
 

2019 2019
9 14  

 

7 2019 6 16
 

 

36
2019 6 1  
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

－ 38－



    
 
 
 

23  
 

 
 

1 25 4  
2  

 
 

 
 

 
 

 
 

－ 39－



  
 

  
https://www.sci.hokudai.ac.jp/gdynamics/ 

  e-mail : cepa@sci.hokudai.ac.jp (  3580) 
 

  
  

  
 

 
  

  
  

  
  

 e-mail
e-mail  

 
 

  
  

  
  

  
  
1 ID  
2

 

－ 40－



 

 

 

 

 

－ 41－



－ 42－



－ 43－



 

  

 

 

 

 

 

－ 44－



 

 
 

 

 

－ 45－



－ 46－



 
 

 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

 

－ 47－



 
 

 

 
 

 
 

 

－ 48－



－ 49－



  060-0810 10 8

Tel  011-706-3580

  Fax   011-726-3476   011-706-3588 

E-mail  cepa@sci.hokudai.ac.jp

URL  https://www.sci.hokudai.ac.jp/gdynamics/

 2020




