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Aim and Need for Graduate General Education Courses

– Prof. Yoshihiro Shiraiwa,

Provost, Faculty of Life and Environmental Sciences, University of Tsukuba

The aim of offering Graduate General Education courses is to enhance

the quality and develop the ability of graduates at University of Tsukuba

as well as to nurture rich human qualities. The current society needs to

have academic researchers to acknowledge responsibilities and

contribute to the society. We hope to have graduates who are aware of

the necessity of satisfying the professional and social needs.

GGEC program offers courses to prospective candidates fostering

cultural accomplishments and integrity coupled with professional skills,

leading toward well balanced researchers. Based on the basic skills and

knowledge students have acquired during their undergraduates days,

candidates are requested to go to the next step to fulfill his/her

potential. Candidates should be flexible and sensible to respond to the

social needs and to enhance one’s career development.



RICE :
1. Rice is Life

2. Rice is Experimental Model

GREEN GOLD...





RADIATION :
1. Contaminated Soil/Gamma radiation

2. Two-week-old model system for stress

Decade of Work



After Chernobyl, they refused to leave
By Holly Morris, Special to CNN / November 8, 2013 -- Updated 0148 GMT (0948 HKT)

“Today, Chernobyl's soil, water, and air are

among the most highly contaminated on Earth.”

Almost 30 years….









In the Laboratory - Not in the Field



IITATE



Then came Fukushima Dai-ichi…



To go to Iitate Mura is to Believe













MEGURO san



Meguro san wants to Grow Rice



07-Nov-2013 Dear Prof. Dr. Rakwal, I am pleased to inform you that your manuscript, "Rice proteomics: a m

odel system for crop improvement and food security", is now acceptable for publication in PROTEOMICS….

PROTEOMICS Annual Reviews Issue 2014
Rice proteomics: a model system for crop improvement and food security 

Sun Tae Kim1, Sang Gon Kim2, Ganesh Kumar Agrawal3,4, Shoshi Kikuchi5, and Randeep Rakwal3,4,6,7
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30 years….
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~ 180 Sv/3 days

Low: ~ 100 Sv/3 days

High: ~ 280 Sv/3 days
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Blind Sampling





GRINDING



3

RNA



4

GENE



5

PROTEIN



RESULTS - 1



RESULTS - 2







RESULTS - 3







EARLY



LATE



Molecular Analyses – PROTEOMICS







DEAD-box helicases. A diverse family of 

proteins involved in ATP-dependent RNA 

unwinding, needed in a variety of cellular 

processes including splicing, ribosome 

biogenesis and RNA degradation 

Molecular cloning and characterization of a salinity stress-induced gene encoding DEAD-boxheli

case from the halophyte Apocynum venetum.

Liu HH, Liu J, Fan SL, Song MZ, Han XL, Liu F, Shen FF.

J Exp Bot. 2008;59(3):633-44. doi: 10.1093/jxb/erm355. Epub 2008 Feb 13.

Superfamily II DNA and RNA helicases [DNA replication, 

recombination, and repair / Transcription / Translation, 

ribosomal structure and biogenesis] 



Recent reports suggest that 

vitamin B1 (thiamine) participates in the 

processes underlying plant adaptations 

to certain types of abiotic and biotic stress, 

mainly oxidative stress.

The upregulation of thiamine (vitamin B1) biosynthesis in Arabidopsis thaliana seedlings under salt and 

osmotic stress conditions is mediated by abscisic acid at the early stages of this stress response.

Rapala-Kozik M, Wolak N, Kujda M, Banas AK.

BMC Plant Biol. 2012 Jan 3;12:2. doi: 10.1186/1471-2229-12-2.



The primary product of this enzyme is 

4,2',4',6'-tetrahydroxychalcone

(also termed naringenin-chalcone or 

chalcone), which can under specific 

conditions spontaneously isomerize into 

naringenin.

Secondary metabolite biosynthesis; 

flavonoid biosynthesis.

Gene expression profiles deciphering rice phenotypic variation between Nipponbare (Japonica) and 93-1

1 (Indica) during oxidative stress.
Liu F, Xu W, Wei Q, Zhang Z, Xing Z, Tan L, Di C, Yao D, Wang C, Tan Y, Yan H, Ling Y, Sun C, Xue Y, Su Z.

PLoS One. 2010 Jan 8;5(1):e8632. doi: 10.1371/journal.pone.0008632.





Observation of Rice Gene/Protein Expression by 

Low-level Gamma Ray Exposure in Iitate Village

G. Hayashi1, T. Imanaka2, J. Shibato3, N. Itoh4, A. Meguro5, S. Kimura6, A. Kubo7,

S. Ozawa8, K. Ichikawa9, S. Fukutani2, S. Kikuchi10, Kyoungwon Cho11, Jai Singh 

Rohila12, Ganesh Kumar Agrawal13, Randeep Rakwal3,13,14*

1Tohoku University, 2Kyoto University, 3Showa University School 

of Medicine, 4Iitate Farm, Iitate Village,  5Iitate Village, 6Dokkyo

Medical University, 7National Institute for Environmental Studies, 
8Environment Journalist, Tokyo, 9Office Brain, Tokyo, 10National

Institute of Agrobiological Sciences, 11Korea Basic Science 

Institute, 12South Dakota State University, 13Research

Laboratory for Biotechnology and Biochemistry,  Nepal, 
14University of Tsukuba
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