
 

Course Title Advanced Biochemistry 

Instructor Toshio KOJIMA 

Code MA052400 Semester 1st (April-) 

Credit(s) 1 Day／Period Wed, 2 

Description Code A-BIS-612 

Outline 

Abiotic stress inhibits growth, development and productivity of plants. To acclimate 

under the stress, plants respond coordinately at molecular, cellular and physiological 

level. This course explains 1) stress perception and transduction of signals activating gene 

expression and 2) mechanistic insights in tolerance strategies under abiotic stress, with 

current topics in plant stress physiology. 

Keywords 

Plant stress physiology, Signal transduction, Transcriptional and translational regulation, 

Plant hormones, Osmolytes, Ion toxicity, Alcohol fermentation, Heat shock proteins, 

Genetic engineering 

Goals 

Through the course, students will be able to explain how response in plants to abiotic 

stress are coordinated at molecular, cellular and whole-plant level, and understand 

acclimation and tolerance strategies of plants under salt stress, water stress and extreme 

temperatures. 

Elements of Diploma Policy: 1. Academic and research skills in the specialized field 

Course Plan 

1. Introduction: Molecular response to abiotic stress in plants 

2. Stress perception and signal transduction 

3. Regulation of gene expression under abiotic stress 

4. Salt stress I: Osmotic imbalance 

5. Salt stress II: Salt damage 

6. Water stress I: Drought 

7. Water stress II: Hypoxia 

8. Extreme temperatures 

Advice for Preview 

and Review 

Reading books related to biochemistry and molecular biology in advance will give you a 

good background to the lecture topics. 

Prerequisite 

Students are expected to have basic knowledge of biochemistry and molecular biology. 

Regular Office Hours: Wednesdays 11:50-12:40 (Please contact me when you come to 

my office at another time). Mail address: toshio.kojima.1@vc.ibaraki.ac.jp, Office: room 

409 

Grading Criteria Grading is based on final paper related to plant stress physiology (100%). 

Texts／References 

Text: A textbook is not used. Lecture materials are distributed in every topic. 

References: References and other reading materials will be introduced by the instructor in 

the course. 


