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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

BREYFIR B EY% Model organisms and developmental biology

W) % Department of Biology

BIO305

BARBIR CEWRE EMEOR. AYEEE D

Major Elective Courses (Biological Sciences, Biotechnology, Bioinformatics)

%7 Spring

FRZEXIE English & Chinese

XN &RIEM AR, Dong Liu/Biology, liud@sustc.edu.cn
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This is an introduction course to reveal the biological characteristics of model animals such as mouse, chick, zebrafish,
Drosophila, C. elegans, and Sea urchin, and the great achievements using them to study developmental process, i.e., the
generation of sperm and egg, fertilization, embryogenesis, growth, aging, and regeneration. The mechanisms of
molecular gene regulation underlying the development and interpretation of developmental evolution will also be
discussed.

ik R Learning Outcomes

A B FE A DA A TTIRA 2, T R M E VIR, S 2 iR AN 18] 27 o) R £ S i@ R A B4R 22 LA
VKRB, WBE CRRMB D ERREE 0 — o SIRsr BERMEe s, WAMM SR T B SRk,
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Students are expected to learn common and featured biological characteristics of model animals (C. elegans,
Drosophila, Xenopus, Zebrafish, Chick, Mouse), to select a proper model organism(s) in a specific project, and to apply
general rules of development/embryogenesis to their own research and/or literature study. They should be able to read
most research and review papers related to developmental biology.

WREARLHZEAN (WRRETUEICNE, WREABNATTRETEL; wHARRESERE Y, HFEHHAER
EX )

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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1. R BN General Introduction (328 Hours: /N 4h)
1). WKL F R4 Introduction of developmental biology

2). Wi s (RifstE, 3K, Wiz KiEiLE X The developmental biology study history (nuclear transplant,
transgenesis, adaptation of extreme weather, etc.) and developmental evolution

2. ¥R & Early development (%28} Hours: —1/Mif 20h)
1). R H-1 GEAERRZ %) Early embryogenesis-1 (the mystery of conjoined twin)

2). Rk E-2 OEEELHEMAIG, PAMELTRESHEFNE LGSR, KAL) Early embryogenesis-2
(morphogen, transduction of morphogen, establishing A-P and D-V axes of body, search for the inducers)

). A KE-1 (MEIFEST, MEE D-VHEY, FEWS-45771 ) Neural development-1 (neural induction,
D-V patterning in the neural tube, segmentation of the hindbrain)

4). MR E-2 CRrRS R AWM AT, 20 TR MR Z R TSI E, AHRIKE ) Neural development-2
(Axon guidance, the 4th germ layer: the neural crest and pre-placodal ectoderm, the development of inner ear)

5. FAKEE (EFWTEERBNG, LIERESHYE) Mesoderm and endoderm ( Development of somite, heart
development and regeneration)

6). THIEE (LMERE, HAMANMELSERKE) Mesoderm and endoderm (Cardiovascular development, development
of other internal organs)

7).EFHAKFRAKE Left-right asymmetry
3. B 3Y) Model animals (%8} Hours: Fi/MEf 5h)

1). HWEEATL R (s, BrRmss, w9 T/F) Worm (History of C.elegans, research advantages of the worm,
achievements of worm research )

2). R (Y, SEMESIYIERZRMPIFNSE, Wk T2 MR & 4L~ 1) 5Tmk) Fly (Brief history, comparison
with vertebrates, research advantages, contribution to molecular and developmental genetics)

3). L (LA EE, MBMEH, MEREEWFMITER) Zebrafish (History of research, similarity and
difference with frog models, contribution to developmental biology, recent exciting and convincing progress)

4. ik R & R E4 Limb development and regeneration biology (28} Hours: /J\/;&f 8h)

1). AR E EHEEST. B, =ANHAMHESKE M, BEIRTIES25) Limb development process (Limb bud
formation, establishing P-D, A-P and D-V axes of a limb and the underlying regulatory mechanisms, signaling
molecules critical for the proper limb development )

2). MR AEM R (BAEDSR, WHRAFEMHETE, EEMSEH) Limb regeneration ( Phenomenon of limb
regeneration, novel research tools, conceptual changes)

3). B RGH I HA (HAHAENERSIAESESEY, WY HERRBIEAEN, 408581 5H4) Regeneration
in model systems ( Classical model animals and systems for regeneration study , general rules of regeneration, cell
death and regeneration)

4). HAES TN AR T 40 i 24 Be 40 B AT LU T 7 A2 B2 2 0 2 s 3h 400 (4 F e 4 2R AT BL B ) T P AR R 22 T
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19.

% ? ) Regeneration and stem cells (ES or iPS cells and regenerative medicine, can the research outcome in model
systems be applied directly to regenerative medicine? )

5. 15X & Sex development (%2} Hours: JU/pEf 4h)
1). MR vE (MYt LrE g seE BN, FHRAM SRYZR, M52 A ZE X)) Sex determination ( Sex
chromosome, sex determination pathway/mechanism, search for sex determining gene in humans, primary and

secondary sex determination)

2). A B S ARG R] CHEFE AN AR PR 2 TR e ), AR B A A R R AR o R 4E B 5D Germline and somatic sex
development (Germ cell sex is regulated by somatic aspects, germ cell also determines somatic sex)

6. A %E Genome editing (i Hours: —/Mif 2h)

1). JJ&Jj1 5 History

2). 5 Application

3). E4ifE Re-programming

7. WHFET-IEE S . H24: Development, regeneration and aging/death (35 Hours: —/pMEf 2h)

1) R E 5L PR RH% 5 B4 IET-? When does cell death occur in animal development/regeneration?
2) AWkEEZET: /73 ? What are the major types of cell death?

3) 4HfAET: 59% %% Cell death and diseases

8. X B kit Developmental evolution (ZBf Hours: =/pEf 3h)

1) ¥k & BoR & K 4R 57 Developmental patterning and its regulation at gene level are fairly conserved in
evolution

2) B Nk BRI B % Why did Homo sapiens so succeed in evolution?

b R H e 2% %K Textbook and Supplementary Readings

No textbooks! These are the reference books (JEE: ¥ AFEEIRA! LN ZASH B REEH AR BEE I FER -

Developmental Biology, 11th edition, Gilbert and Barresi, 2016

Essential Developmental Biology, 3rd edition, JMW Slack, 2013

Principles of Developmental Biology, 5th edition, Wolpert, Tickle and Arias, 2015

O KRR T R A T RS (RN EASMOBT RN G, B R R R S =) B it 45 22 A2 5 3 For the
supplementary reading, recently published top journal papers by others either abroad or domestic, and by Pls of
SUSTech will be recommended.
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Class
Performance

NS 30

Quiz

PR E Projects

SRR

Assignments
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Mid-Term Test

BARER 50

Final Exam

BRI E
Final
Presentation

e (THREFE Group presentation or
BU5 A VPG T short essay (10)

=0

Others (The
above may be
modified as
necessary)

it4+ 773X GRADING SYSTEM

MA. +=2%%%)| Letter Grading
OB. —Zidsi] GEL/AEL) Pass/Fail Grading

2 # it REVIEW AND APPROVAL
AERRE ST U T HAENERSHRGET

This Course has been approved by the following person or committee of authority

ARRELEY RAREAR TR RS HVEN .

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




