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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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The course is arranged in 1-7
weeks. ( 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. )
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Pre-study General Biology Laboratory, and study the theory courses Model
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Organisms and Developmental Biology with the experiments course at the same

time.
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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.

Wik %> R Learning Outcomes

AR R KB AR A E SRR, e RA G AR PO B
PR GEE WA, W FS, JEPTUE,

PR A FIRSERECR, . RIGETR, JRARSS, RINR AR 5
AR, AR MR B REARE, W TR E, R E kLS.

hopnp =

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.

4. 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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Experiment 1 Introduction to Model Organisms and Developmental Biology Laboratory & Early Embryonic
Development
Hours: 4 h
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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.
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Experiment 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 GSK3 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.
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Experiment 3 Synthesis of mRNA
Hours: 4 h
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Learn how to synthetize mRNA probe. Prepare the ntl and pax2a gene probes of zebrafish. Pretreat the
zebrafish embryos for in situ hybridization.

I R AR AL
HF: 6 F

Experiment 4 In Situ Hybridization (ISH)
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.
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Experiment 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.
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Experiment 6 In vitro Fertilization and Microinjection with Xenopus Embyo
Hours: 5h
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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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Experiment 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.
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The order of experiment may be adjusted according to the embryonic development.
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Bt R ESE% R Textbook and Supplementary Readings
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Manual is written by teachers and engineers in charge of the course.
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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 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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directed to the course instructor.
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Tutor/TA(s), Contact KM, EMFR, songyk@sustech.edu.cn
Song Yakun, Department of Biology, Email: songyk@sustech.edu.cn

ERALIRB(TAH)

10. Maximum Enrolment 20
(Optional)

1", BRIR W BRIV || SEH/SE ) He (B REER) ISEoainy
Delivery Method Lectures || Tutorials Lab/Practical | Other (Please specify) Total
AR H PR S 28 ST || 5 SLA W 4 i 32
Credit Hours Class -7 AR (TR A, R

experiment WS RGN A IIEYE, 35 24 %2
FRM, TSR, S5
T VRIS [ R 408 U i S B 15 00 22
AHED

28 h

Observation after class 4 h.

The course is arranged in
1-7 weeks. ( Fertilization of
zebrafish and Drosophila
are uncertainty. Failure of
fertilization will lead to  no
embryos for experiment. In
that case, the experiment
will be adjusted according
to the embryonic
development. )
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12. Pre-requisites or Other | Pre-study General Biology Laboratory, and study the theory courses Model
Academic Requirements Organisms and Developmental Biology with the experiments course at the same

time.
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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, autophagy in Drosophila larvae, ISH, regeneration of lateral line hair cell, microinjection and
microangiography with zebrafish embryos. 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 Drosophila.
3. Students will master the classical techniques, such as embryonic culture, ISH, in vitro fertilization and microinjection.

4. Students will get better understanding about the principles of development, such as forebrain development,
autophagy 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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Experiment 1 Introduction to Model Organisms and Developmental Biology Laboratory & Early Embryonic
Development
Hours: 4 h

Introduce model organisms and developmental biology laboratory safety, course requirement, course
evaluation, course content and schedule. Recognize the early embryonic development of zebrafish.
Compare the characteristics of different embryogenesis process in frog, including cleavage period, blastula
period, gastrula period and neurula period . Observe the phenotypes of Drosophila larvae and adults at
different developmental stages.
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Experiment 2 Study forebrain development with a small molecule GSK3 inhibitor BIO Hours: 4.5
h

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 GSK3 inhibitor BIO on forebrain
development in zebrafish and understand more about the chemical teratogenisis. Pretreat the zebrafish
embryos for ISH. 4 class hours for the classroom teaching and 0.5 class hour for the results observed in the next

day.

SZH =, mRNA &%
3 P )

ARSI ARG 5 2] mRNA IS G RE, H4TE 5 8 ntl A pax2a JERIERET T T 5 SR 22 25 . JF
PR AL Ll R B R 28 AL

Experiment 3 Synthesis of mRNA

Hours: 4 h

Learn how to synthetize mRNA. Prepare the ntl and pax2 gene probes of zebrafish for ISH. Collect the
virgins of Drosophila for genetic crosses.
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Experiment 4 In Situ Hybridization (ISH)
Hours: 7h

Students will understand the principle of ISH. Detect the pax2a gene expression at dome and ntl gene at
24hpf in zebrafish using ISH. Mix virgins and males of Drosophila for genetic crosses. 4 class hours for the
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classroom teaching,2 class hours for the further experiments in the next 2 days and 1 class hour for the
results observed in the third day.

SERG L Bt AR L i R
Zf . 4 2ER

ARSI AN 2 RO A S AR T U i . FEDE S IR AR K ST SO SR, il i
R MENKE RS

Experiment 5 Microangiography with Zebrafish Embryos
Hours: 4 h

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.
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Experiment 6 Regeneration of Lateral Line Hair Cells
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 Cu?* 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.
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Experiment 7 Monitor Autophagy in Drosophila larval fat body & Course Review
Hours: 4h

Students will learn about the formation process and detection methods of autophagy. Isolate the fat body
of third instar larvae. Stain and observe the autophagy in larval fat body cells. The other objective of this
course is to review all the experiments and to collect the suggestions and comments about our
laboratories.
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The order of experiment may be adjusted according to the embryonic development.
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Manual is written by teachers in charge of the course.
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