Biol 4464/8803 Developmental Biology, Fall 2021
Van Leer C340, MWF 11:00-11:50pm
Shuyi Nie – shuyi.nie@biology.gatech.edu, EBB 3009
Text:  Developmental Biology by Scott Gilbert, 12th edition (10th-11th editions or eBooks are acceptable). 
Related online resources: supplement website http://10e.devbio.com that provides additional information and the sixth edition (http://www.ncbi.nlm.nih.gov/books/NBK9983/?term=developmental biology). Readings from recent review articles, primary literature and online resources, including Developmental Biology Interactive: www.devbio.biology.gatech.edu. 

Topics covered in class:
I: 
Introduction to developmental biology
II:
Overview of early developmental processes:

Gametogenesis

Fertilization

Cleavage

Gastrulation and germ layer formation
III:
Model organisms for studying early development

C. elegans (lineage and patterning)

Drosophila (axis formation and HOX code)

Sea Urchin

Fish and Frog

Bird and Mammal

Plant

IV:
Organogenesis:
Neurulation


Neural Crest and Placodes
Somitogenesis and Segmentation Clock

Heart Development 
Limb Development
V:
Regulation and Postembryonic Development:

Stem Cell

Regeneration

Aging

Cancer

VI:
Evo-Devo

Expectations:  Understand developmental processes in general, and more importantly, think like a developmental biologist, and be able to:

1. Read scientific literature and think critically whether the experimental design, data analysis, and conclusions are warranted.

2. Pose questions and hypotheses concerning developmental processes, and perform literature search to validate the hypotheses.

3. Identify appropriate model organisms for testing hypotheses.

4. Outline experiments or experimental strategies to test specific hypotheses.

5. Communicate current findings, ideas and models of developmental processes to peers, both orally and in written.

We are not going to emphasis memorization in this class (although you do need to know some basics to understand a particular process), and in fact, lots of information, e.g. the activities of a signaling pathway in a certain process, will change over time as our understanding advances. What is important is that you learn to integrate information collected from different sources (and judge them critically) to understand a problem, form hypothesis, design experiments to test the hypothesis rigorously, and interpret the results properly. Although there is no written exam in this class, you are expected to spend more time to learn, because it takes more effort to understand a concept than to remember a concept. But once understood, you will not forget it easily.
Assessment (Grading):

Participation (In class quiz and mini-presentations) - 25%. 

Four take home exams - 50% (with one lowest grade dropped, the remaining three grades will be averaged)

Group presentation and Final debate - 25% 
Bonus point  - 3% extra (publish a web page on related topics – discuss with me when choose a topic.)
Honor Code:
You are expected to abide by Georgia Tech's honor code (www.honor.gatech.edu). We will mainly have take-home exams and you are not allowed to discuss or collaborate on those exams. Similar answers will all get scored 0. You can refer to textbooks, lecture notes, etc. Plagiarism is never allowed - all writing must be in your own words, AND you must cite or acknowledge all sources of ideas, text, and images or figures. The take home exam is expected to be finished in an hour.
Mode of Teaching

This class is being taught face-to-face at the scheduled periods. However, the mode could change depending upon health status of individuals in classroom. In case if there is any change in the mode of teaching during the semester, students will be informed. If we are required to move to an online format because of a COVID outbreak, we are able to help you learn the course content remotely.

This course is managed through Canvas. Important: Since announcements may be delivered through Canvas, make sure your account is set to send you an email for each announcement. 
Out of concern for your health and mine, I am choosing to wear a mask in the classroom and ask that you give mask wearing a serious consideration. The Centers for Disease Control and Prevention recommends the use of face coverings inside public buildings even by fully vaccinated individuals. I understand that wearing a mask can be an inconvenience, but they have been shown to slow the spread of this virus. Wearing a mask is protection for yourself and a sign of care for the health of others. Your cooperation and understanding are much appreciated.
Class Schedule:

Aug. 23rd

Introduction of the course
(syllabus, what is DB, expectations)
Aug. 25th

Introduction to Developmental Biology
(concepts, how to study)
Aug. 27th

Introduction to Developmental Biology 
(differential gene expression and techniques)
Aug. 30th

Gametogenesis and Fertilization 

Sept. 1st

Fertilization 

Sept. 3rd

Cleavage 

Sept. 6th

Labor Day, No Class

Sept. 8th

Gastrulation, first take home exam
Sept. 10th

C. elegans

Sept. 13th

C. elegans

Sept. 15th

Drosophila,  first take home exam due 

Sept. 17th

Drosophila
Sept. 20th

Drosophila 
Sept. 22th

Sea Urchin 
Sept. 24th

Fish and Frog
Sept. 27th

Fish and Frog
 
Sept. 29th

Bird and Mammal
 

Oct. 1st


Plant, second take home exam
 
Oct. 4th

Neurulation 
Oct. 6nd

Neurulation




Oct. 8th 

Neurulation, second take home exam due 
 

Oct. 11th

Fall Break, No Class

Oct. 13th

Neural Crest and Placodes 

Oct. 15th

Neural Crest and Placodes 

Oct. 18th 

Somitogenesis and Segmentation Clock
Oct. 20th

Somitogenesis and Segmentation Clock, 
Oct. 22nd

Heart Development
Oct. 25th

Heart Development 

Oct. 27th

Limb Development
Oct. 29th

Limb Development, 
Nov. 1st

group presentation I, third take home exam
Nov. 3rd 

group presentation II
Nov. 5th

Stem Cell


Nov. 8th

Stem Cell, third take home exam due
Nov. 10th

Regeneration 
Nov. 12th

Regeneration and Aging
Nov. 15th

Aging 
Nov. 17th

Cancer
Nov. 19th

Cancer, fourth take home exam
Nov. 22nd

Evo-Devo





Nov. 24th – 26th
Thanksgiving Holiday, No Class

Nov. 29th

Evo-Devo, fourth take home exam due
Dev. 1st 

debate topic collection and preparation
Dec 3rd


Debate 1  
Dec. 6th

Debate 2
