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BAEYRE B EMELS

Model Organisms and Developmental Biology Laboratory

W) %
Department of Biology

BIO307

1

TARBIR  CEMRRE. EYER. EME RS LD

Major Elective Courses(Biological Sciences, Biotechnology, Bioinformatics Majors)

%7 Spring

FRFZXIE English & Chinese

A, AYI %R, shengy@sustc.edu.cn
Sheng Yue, Department of Biology, Email: shengy@sustc.edu.cn
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class experiment
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further experiment and
observation of result after
class 4 h
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The course is arranged in
1-12 weeks, 7 weeks of]
which are the class
experiments. ( Fertilization
of zebrafish and xenopus
are uncertainty. Failure of
fertilization will lead to no
embryos for experiment. In
that case, the experiment
will be postponed to the
next week. Therefore 5
weeks are reserved.
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Pre-study General Biology Laboratory, and study the theory courses Model Organisms

and Developmental Biology with the experiments course at the same time.

HERN K H G SYLLABUS
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Model Organisms and Developmental Biology Laboratory aims to learn the principles of development through
experiments with the model organisms. This course includes early embryonic development, chemical teratogenisis, in
situ hybridization, regeneration of lateral line hair cell, microangiography with zebrafish embryos, in vitro fertilization and
microinjection with Xenopus embryo. It will help students to have a better understanding of the theory course. At the
same time, it can train the students’ practical ability, critical thinking and rigorous scholarship.
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1.Students will master the use of basic experimental equipments, such as micropipette puller, microinjector and
fluorescence stereoscope.

2.Students will get familiar with most used animal model, such as zebrafish and Xenopus.
3.Students will master the classical techniques, such as embryonic culture, ISH, in vitro fertilization and microinjection.

Students will get better understanding about the principles of development, such as forebrain development, body axis
formation and angiogenesis.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Lab 1 Introduction to Model Organisms and Developmental Biology Laboratory & Early Embryonic Development
Hours: 4 h

AR EN S KB ED PR LA E B, TIRRREESR, SRR RN A L A 2. ARSCs A AR
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Introduce model organisms and developmental biology laboratory safety, course requirement, course evaluation, course
content and schedule. Recognize the early embryonic development of zebrafish and frog. Compare the characteristics of
different embryogenesis process, including cleavage period, blastula period, gastrula period and neurula period.

- GSK3 /11l 35 BIO X BT i & 5 (K152 S0 4.5 S
Lab 2 Study forebrain development with a small molecule GSK3 inhibitor BIO Hours: 4.5 h
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Learn about the Wnt/B-catenin pathway. When Wnt pathway is ectopically activated during gastrulation, the embryos will
produce dysplasia. Students will investigate the effects of GSKS inhibitor BIO on forebrain development in zebrafish and
understand more about the chemical teratogenisis. 4 class hours for the classroom teaching and 0.5 class hour for the
results observed in the next day.

Lab 3 In Situ Hybridization (ISH)(1) Hours: 4 h

ARSI B R A S SR kT, IFHEAT B S A R A 1 [ E o

Prepare the reagents for in situ hybridization (ISH) of zebrafish. Fix and dehydrate of zebrafish embryos.

. JRALAAZ (2) 2. 6 2
Lab 3 In Situ Hybridization (ISH)(2) Hours: 6h
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Students will understand the principle of ISH. Detect the pax2a gene expression at dome and ntl gene at 24hpf in
zebrafish using ISH. 4 class hours for the classroom teaching, 1 class hour for the further experiment in the second day
and 1 class hour for the results observed in the third day.

T BRIt JIRG M G 5 SRt 4 2Rt
Lab 5 Microangiography with Zebrafish Embryos Hours: 4 h
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Learn how to use the micropipette puller and microinjector. Inject fluorescent dye directly into the sinus venosus of
zebrafish embryo. Then observe the functional vasculature by microangiography.

75 ARSI AR AN 320 K IR B Apd 5 2Rt 5 SR
Lab 6 In vitro Fertilization and Microinjection with Xenopus Embyo Hours: 5h
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TARBE . BARIRE EIR 4 SRS = RWIEEAE R 1 .

Students will understand the principle of body axis formation. Mix the sperm suspension with the eggs to perform the in
vitro fertilization with Xenopus. Inject capped B-catenin RNA solution to the blastomeres at 2 cell and 4 cell stage. Then
incubate and observe the second body axis formation. 4 class hours for the classroom teaching, 1 class hour for the
results observed in the third day.
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Lab 7 Regeneration of Lateral Line Hair Cells & Course Review Hours: 4.5h
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Students will use lateral line hair cell as a model to study regeneration. Students will investigate the effects of Cu2+ on
development in zebrafish and regeneration after injury. 4 class hours for the classroom teaching, 0.5 class hour for the
results observed in the next day. The other objective of this course is to review all the experiments and to collect the
suggestions and comments about our laboratories.

Bt R ES %R Textbook and Supplementary Readings

M HIRRER I, TRIMILFES S .

Manual is written by teachers and engineers in charge of the course.

SR

Westerfield M. The zebrafish book: a guide for the laboratory use of zebrafish (Brachydanio rerio)[M]. Eugene, OR:
University of Oregon Press, 1993.

Tickle C. Principles of development[M]. Oxford university press, 2011.

Hogan B, Costantini F, Lacy E. Manipulating the mouse embryo: a laboratory manual[M]. Cold Spring Harbor, NY: Cold




/' SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

? | QS LY

19.

20.

21.

spring harbor laboratory, 1986.

Kimmel C B, Ballard W W, Kimmel S R, et al. Stages of embryonic development of the zebrafish[J]. Developmental
dynamics, 1995, 203(3): 253-310.

Westerfield M. The zebrafish book[M]. University of Oregon press, 2000.

New D A T. A new technique for the cultivation of the chick embryo in vitro[J]. Journal of Embryology and experimental
Morphology, 1955, 3(4): 326-331.

Ashburner M. Drosophila. A laboratory handbook[M]. Cold Spring Harbor Laboratory Press, 1989.
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2 &t REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority

ARELEY RARE AR TR A HVED .

This Course has been approved by Undergraduate Teaching Steering Committee of Department of Biology.




