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&) /Course objectives
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@
/Detailed
information

Students will develop an understanding of the latest trends in genome analysis technology, an
area in which there has been remarkable progress in recent years, and study strategies for using
that technology in research and other applications. (Matsumura)

As people who live in an age of climate change, we will study how such changes impact the stable
supply of food. In addition, the course will give students an opportunity to think about how
humanity can overcome a challenging time in which our supply of food is declining even as the
population grows by leveraging knowledge and technology in the pure and applied science of
plants. (Horie)

Students will study basic methods for utilizing big data obtained from genome analysis, whose
practitioners are in the process of laying the foundations for contemporary biology. In
particular, they will draw on the latest knowledge to develop an understanding of gene
expression and the mechanisms for its control based on genomic information. (Nomura)
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/Overview of
course

DNA
DNA

The course will introduce DNA sequence technologies developed to date and technologies that
will be commercialized in the future (by examining the current status of research and
development), and it will profile examples of research that utilizes data obtained through such
analysis in medicine and agriculture. In addition, the course will offer guidance concerning
programs and techniques for analyzing large-scale DNA sequence data. (Matsumura)

In order to maintain our food supply in an agricultural environment that is forecast undergo a
striking deterioration in the near future, it will be important to breed crops, particularly
grains that exhibit resistance to a variety of environmental stressors. In this course, students
will combine the latest knowledge from pure plant science with old and new breeding technologies
as they learn how the discovery and utilization of useful natural mutations from natural genetic
resources that contribute stress resistance and experiments in molecular breeding mediated by
the latest genome editing technologies will serve as an essential key as we look to ensure a
stable supply of food in the near future, when a poor agricultural environment is expected to
expand. (Horie)

The course will provide an overview of transcriptome/proteome analysis, an area that is seeing
remarkable advances as post-genome analysis, and it will introduce topics ranging from the basic
elements of gene expression to the most recent knowledge. In addition, the involvement of
ribosomes in the control of gene expression. (Nomura)
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Matsumura) Principal technologies and strategies in current genome sequence analysis |
(methods using short read sequences); principal technologies and strategies in current genome
sequence analysis 11 (methods using long read sequences); principles, advantages, and potential
uses of DNA sequence technologies that will be developed in the future; assembly methods for
large-scale DNA sequence data; technology for analyzing large-scale genome polymorphism
detection; practice of mapping of large-scale DNA sequence data and polymorphism detection
analysis; utilization of genome polymorphism information I (genome-wide association analysis),
utilization of genome polymorphism information Il (QTL mapping)

Horie Climate change and soil degradation: effects on agriculture; crop types: future
breeding methods and human history; wild and cultivated crop species: differences in biotic and
abiotic stress resistance mechanisms; Mendelian heredity and new genetics: raising the curtain
on genomics; discovery of natural genetic resources and utilization of groups of hybrid strains;
creation and use of groups of mutagenic strains; molecular breeding I: genome editing
technologies and new applications in breeding; molecular breeding I1: marker selective breeding
methods and QTL analysis; large-scale DNA sequence analytical technology and the importance of
bioinformatics

Nomura Overview of transcriptome/proteome analysis; genetic expression process: the latest
knowledge in the central dogma of molecular biology; functional structure of ribosomes and
ribozymes; control of genetic expression by ribosomes

Each faculty member will hold five two-hour classes (for a total of 15 two-hour classes) on the
above topics.
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/Grading/evaluat
on method

Submission of assigned work

(©)

/Grading/evaluat
on criteria

Work assigned by responsible faculty members

IT the student has a detailed understanding of each class"s content and can evaluate the content
of academic papers related to genomics in an objective manner: Excellent

IT the student has a detailed understanding of genomic-related topics discussed in each class
and can understand the latest genomics-related academic papers: Very good

IT the student has a detailed understanding of genomic-related topics discussed in each class:
Good

IT the student has a general understanding of genomic-related topics discussed in each class:
Satisfactory

©)
/Prep and
review work

Students must cultivate broad knowledge by actively reading overseas academic papers related to
both their own research theme and themes covered by the course.
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/Notes

® .

/Questions | Questions will be accepted by email.

and requests

for advice hideoma@shinshu-u.ac.jp
horie@shinshu-u.ac. jp
nomurat@shinshu-u.ac.jp
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/Course format

Responsible faculty members will hold discussions based on their research themes.

/Textbook(s)

/Not specified




/Reference
work(s)

/Not specified




