
SD 
※弊会記入欄 

 
 

Date （日付） 
     10/12/21         （Date/Month/Year：日/月/年） 

 
 

Activity Report -Science Dialogue Program-  
（サイエンス・ダイアログ事業 実施報告書） 

 
- Fellow’s name （講師氏名）:   Marin Perez Maria del Carmen  （ID No.   P20081     ） 
 
- Name and title of the accompanying person （講義補助者の職・氏名） 
  Dr. Masae Konno                                                              
 
- Participating school （学校名）:     Chiba Prefecture Sakura High School           
 
- Date （実施日時）:          09/12/21                  （Date/Month/Year:日/月/年）  
 
- Lecture title （講義題目）: 
Theoretical and Experimental Modeling of Light-responsive Proteins in the Era of Optogenetics 

 
 
- Lecture format （講義形式）: 
  �☒Onsite ・ ☐Online (Please choose one.)（対面 ・ オンライン）（（どちらか選択ください。）） 
  �Lecture time （講義時間）    90  min （分）, Q&A time （質疑応答時間）   20  min （分） 
  �Lecture style（ex.: used projector, conducted experiments） 

（講義方法 （例：プロジェクター使用による講義、実験・実習の有無など）） 

      Presentation with Projector and presentation of some experimental results that the 
presenter bring to the school           
 
- Lecture summary （講義概要）: Please summarize your lecture within 200-500 words. 
 
Protein engineering represents a revolution in available tools to study cellular functions and state. Photo-

activated proteins, that are those embedding a molecular chromophore, are an excellent scaffold to 

create new, light-controlled biological tools. Protein’s function can be modified and tuned by either 

modification of the embedded chromophore, or amino acid mutations. In this context, mutants of 

rhodopsin proteins (see Figure 1) have been shown to be able to switch “on” and “off” metabolic 

pathways, gene expression and ion channels.  

 

Through spectroscopic techniques, one can obtain insights on the molecular mechanisms at the base of 

the protein bio-molecular function, with the final scope of learning how to precisely engineer new photo-

receptive proteins and applying them to optogenetics. However, due to experimental difficulties and 

long time needed for sample preparations, structural determination of protein cannot presently be 

performed at a steady and fast pace. So, in order to provide a solution for this problem, one needs to 

employ not only the experimental resources, but also computational techniques. 
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Computational photochemistry provides the tools to study photobiology-related problems and helps to 

understand the related molecular-level issues. In fact, computational tools can be used to investigate and 

design changes in absorption wavelength values to understand the molecular mechanisms of 

photochemical processes occurring in photobiological systems. By focusing on the members of the 

rhodopsin family and having an active and constant exchange of knowledge between the experimental 

and theoretical/computational parts, one has the opportunity to determine how such models can be used 

to uncover “engineering principles” employed during the biological evolution or be exploited to design 

“parts” for the engineering of light-controlled semi-synthetic biochemical circuits and, therefore, cells. 

To the best of our knowledge, experimental and computational chemists working together in synergy 

will do better than either alone, and will solve scientific problems related to the general target outlines 

above. 
 
 
  �Other noteworthy information （その他特筆すべき事項）:  
 

Keywords: Rhodopsin proteins, Retinal chromophore, Biophysics, Molecular spectroscopy, 

Photochemistry, Photobiology, QM/MM models 

 
- Impressions and comments from the accompanying person （講義補助者の方から、本事業に対する

意見・感想等がありましたら、お願いいたします。）:
 
"Dr. Maria's word moved me. I was so impressed." 

 


