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[Overview and purpose of the course]

This class will introduce to students one of the most abundant forms of life on earth: the Nematodes or
roundworms. The most famous of these is the useful model organism called Caenorhabditis elegans. The goal
of the classisto provide both a survey of how scientists use these organisms to conduct research, demonstrate
the worm's great importance to biology, and provide hands-on experience with simple worm manipul ation.

Students will also learn directly about some of the current biological questions that are being addressed with
this versatile model organism. We will also find wild nematodes around Kyoto, make scientific observations
on them and use DNA sequencing to identify their species. Whether we find a new species, or identify new
isolates of known ones, this class will introduce you to a new realm of life.

2002
2006 RNA

DNA

[Course objectives]

-To understand the biology and diversity of nematodes
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-To understand the anatomy and life cycle of C. elegans
-To learn how to create new strains containing desired mutations by designing crosses between animals
-To acquire the knowledge and experience needed to begin genetic research with C. elegans

[Course schedule and contents)]

About half the classes will occur in the classroom, and half in my laboratory, as indicated below; some
changes to the following might occur depending on circumstances.

Class# Topic

1 Classroom: Intro to class, wild worm collection Kits distributed

2 Classroom: Life cycle/devel opment; assessment of wild worm collection

3 Lab: Wild worm observation | : brightfield microscopy

4 Lab: Wild worm observation Il : PCR on cleaned species

5 Classroom: Wild worm observation |11 : BLAST, Species IDs, some informatics (MSA); then RNAI
theory for next lab class

6 Lab: RNAIi on C. elegans

7 Lab: RNAI on C. elegans

8 Lab: Wild worm observation IV : Chromosome counting/fluorescence microscopy; crossing mutant straing
9 Classroomv : Meiosis

10 Lab: microinjection of gonads (CRISPR-Cas editing)

11 Classroom: Sex Determination/Sex Chromosomes

12 Lab: Liveimaging of C. elegans

13 Classroom: Nematode Parasitism

14 Classroom: Aging, End of the class, Survey for this class

15 Classroom: short presentations
16 Lab: feedback on class

[Course requirements]

Thisisan introductory course. There are no requirements, but a basic familiarity with biology and genetics
will be beneficial.

[Evaluation methods and policy]

Evaluations will be based on participation, short quizzes, and afinal presentation, with contributions of 40%,
40%, and 20%, respectively, to the final grade.

[Textbooks]

Instructed during class
[References, etc.]

References, etc.
Fay, Starr, Spencer, Johnson  Worm Breeding for Dummies: A guide to genetic mapping in C. elegans
PDF textbook

[Study outside of class (preparation and review)]

Students will have to understand technical vocabulary in English. This may require studying outside of class
hours.
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[Other information (office hours, etc.)]

(

Office hours will be 1 hour once per week, schedule to be announced on the first day of class.

This class involves some genetic experiments on nematodes.

)

[Essential courses]




