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November 26, 2004 

Biocomplexity Faculty Search Committee 
c / o Professor Rob de Ruyter van Steveninck 
Department of Physics 
Indiana University 
Swain Hall West 117 
Bloomington IN, 47405-7105 
 
Dear Members of the Search Committee, 
 
I am writing to apply for the Biocomplexity faculty position in the College of Arts and Sciences at 
Indiana University, Bloomington, as advertised on the October 21 issue of Nature. I am a postgraduate 
researcher at the University of California at San Diego, Department of Physics and Center for Theoretical 
Biological Physics, where I am working with Professor José N. Onuchic. 
 
My research has been centered on studying the role of protein dynamics on their function through the 
development of theoretical models and computer simulations. I received my Ph.D. for studies on protein 
electron transfer reactions under the direction of Professor Nobuhiro Go in Kyoto University. At UCSD, I 
have been working on the inter-molecular electron transfer reactions in collaboration with Professor 
Melvin Y. Okamura. In this work, I use full atomic detailed potential to study the binding process of the 
proteins as well as the effect of conformational dynamics on electron transfer reactions. By combining 
Professor Okamura’s experimental data with my computational results, we have been making progresses 
toward the understanding of the electron transfer reaction between cytochrome and photosynthetic 
reaction center. 
 
My research interests are also focused on the development of theoretical framework to describe the 
energy landscape of allosteric protein conformational changes. In a theory we have developed in 
collaboration with Professor Peter G. Wolynes, we consider two energy surfaces corresponding to ligand 
bound and unbound states with different minima. The energy surfaces are extrapolated from each of the 
steady states (energy minimum) using the normal mode theory with a simplified elastic network model. 
We proposed in this work a new concept: “cracking”, i.e., unlike macroscopic machines, biological 
machinery can break during ordinary function and still complete its task, and then re-assemble as needed 
through its folding capabilities. 
 
I intend to continue my work in the biological physics of biomolecular machinery from both theoretical 
and computational perspectives. In addition, I aim to extend my research toward evolution of protein 
architecture, since evolution appears as another principle for understanding biomolecular machinery. I 
believe that with my research experience and interests in theoretical biophysics I am a strong candidate 
for this position. 
 
 
 
 
 



 
 
  
 
 
Please find enclosed my curriculum vitae, publication list, teaching philosophy and research plans. You 
will receive the letters of recommendation from professors: 
 

Prof. José N. Onuchic, University of California at San Diego, Center for Theoretical Biological 
Physics and Department of Physics, mentor 

Prof. Melvin Y. Okamura, University of California at San Diego Department of Physics, co-mentor 
Prof. Nobuhiro Go, Japan Atomic Energy Research Institute, Japan, Ph.D. advisor 
Prof. Peter G. Wolynes, University of California at San Diego, Center for Theoretical Biological 

Physics and Department of Physics, Department of Chemistry and 
Biochemistry, collaborator 

 
I thank you for your consideration and look forward to hearing from you. 
 
Sincerely, 

 
 
 
 
 
 

Osamu Miyashita  



Curriculum Vitae 
 
Osamu Miyashita 
University of California at San Diego 
Department of Physics 
9500 Gilman Drive, MC 0319 
La Jolla, CA 92093-0319 
USA 
Tel: 1-858-534-7337 
Email: omiyashita@ucsd.edu 
Date of Birth: January 7, 1974 
 
EDUCATIONS 
November 2000 Kyoto University Graduate School of Science, Kyoto, Japan 

Ph. Degree in Science, “Role of Conformational Dynamics on Electron and 
Energy Transfer in a Protein Molecule” 
Supervisor: Prof. Nobuhiro Go 
Collaborator: Prof. Akinori Kidera 

March 1998 Kyoto University Graduate School of Science, Kyoto, Japan 
Master Degree in Science 

March 1996 Kyoto University Faculty of Science, Kyoto, Japan 
Bachelor Degree in Science 

 
POSTDOCTORAL TRAINING 
November 2000 – present  Postdoctoral Fellow 

University of California at San Diego, Department of Physics 
    Mentors: Prof. José N. Onuchic 

Prof. Melvin Y. Okamura 
    Collaborator: Prof. Peter G. Wolynes 
 
PROFESSIONAL EXPERIENCES 
November 1999 – October 2000 President, Society of Young Biophysical Researchers of Japan
April 1999 – December 1999 Computer System Administrator, Kyoto University 

Graduate School of Science, Department of Chemistry 
September 1998 – March 1999 Teaching Assistant, Kyoto University Graduate School of 

Science, Department of Chemistry 
 
HONOR, AWARDS 
November 2001 – October 2003 Postdoctoral Fellowship of La Jolla Interfaces in Science from 

Burroughs Wellcome Fund 
January 2000 – October 2001 Research Fellowship for Young Scientists of Japan Society for 

the Promotion of Science 
July 2001 Travel Fellow Grant: 4th International Conference on Biological 

Physics, ICBP2001, Kyoto, Japan 
September 1999 Travel Fellow Grant: XIII International Biophysics Congress, 

New Delhi, India 
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