Biology 415:  Advanced Molecular Biology
Gene Expression and Gene Regulation
Spring 2009 3 week semester
Gerstacker 10/ Colton 218
M T R F 9:30-11:30; 1-4:30 PM

Instructor:


Cara Constance




Office hours:  
By appointment
Email:  constancecm@hiram.edu






Office:  Colton 213









Phone:  5263










Text:
Molecular Cell Biology, 6th ed.  by Lodish et al.
This textbook is meant to introduce you to vocabulary and concepts that will be explained in detail during the lecture.  The material from the text that I consider most important, and that will appear on the quizzes, will be discussed in lecture.  

Supplemental textbook (Not required to purchase):
Genomes, 2nd edition, by T.A. Brown

This text will be on reserve in the library as an additional resource, since many of the slides used in the 
lectures are derived from this text.

Supplemental reading material will be provided as handouts, and on the sakai site.  Journal articles will be discussed as a group, and will be provided at least one lecture previous to the scheduled discussion.

Course objectives:
1) To discuss in detail the mechanisms that regulate gene expression in the context of current literature
2) To learn about cutting-edge experimental methods used to study gene function and regulation
3) To learn how to critically read primary literature
4) To become more independent in performing research in the laboratory
5) To become familiar with genomic resources for vertebrate species and software used in experimental design in molecular biology
6) To learn techniques in the laboratory used to evaluate gene expression
Synopsis of this course:

The advanced molecular biology course takes your knowledge of mechanisms that regulate gene expression at the DNA, RNA and protein levels to a more in-depth level through critical reading of current primary literature.  In our reading of journal articles, we will survey cutting edge techniques that are used to evaluate gene expression, such as real-time PCR analysis, reporter gene technology, and microarray analysis.  The laboratory portion of the course will be a progressive project that uses molecular genetic techniques, with a central theme of molecular evolution of gene families. In the lab you will develop your skills as an independent researcher by designing the experiments on your own, and learning about the resources to plan and formulate your experiment.  In addition to attending scheduled class/laboratory sessions, students may need to come to the laboratory at other times in order to maintain experiments in progress or record results.  
Sakai site:

Course materials are available through the Sakai on-line system.  

Class Attendance:
All lectures will be given in Gerstacker 10.  We will do computational work in Gerstacker 124, and will also perform laboratory experiments in Colton 218.  The lecture will start promptly at 9:30 AM, so please be punctual and respect the start of class with your full attention.  

Attendance each day is required, as participation will be considered a part of your evaluation in the course.  If sickness or other serious problems cause you to be absent, please submit a note from your physician.   If you do miss a lecture, you will want to get the notes from a classmate. Much of the material covered in class is not in the textbook or readings, and you will be responsible for that information.

Evaluation and Grading:

You will be evaluated in this course based on the following:
· Quizzes (30%)  * Make-up quizzes will be given as needed with advance permission from the instructor

· Class participation (25%)  In class work and participation in journal article presentations (see below)
· Student lectures (15%), see details below

· Lab (30%)  Questions will be assigned pertaining to each lab, a “lab meeting” presentation of your results, and a final lab paper written in journal style
Journal article presentations

In any scientific field, current literature is the means by which scientific professionals are kept informed of the most current developments, ideas, techniques, and outstanding questions.  Recent tools that have been developed to study the genome have accelerated the rate at which questions in this field can be addressed, making many textbooks quickly outdated.  For this reason, we will be reading and critically evaluating primary literature in this course.  “Discussion leaders” will be designated to present a journal article on the dates indicated on the syllabus, following an example paper presentation by the instructor.  However, all of you will be expected during each discussion of a paper to be a full participant.  Your class participation grade will include your participation in every discussion, whether presented by yourself, the instructor, or by a fellow classmate. Your performance in each discussion will be evaluated by your peers as well as the instructor. 
Student lectures

You will be required to research a topic that is interesting to you and present a 25-30 minute lecture to the class on your topic.  The lecture should focus on a current question in biology that addresses an aspect of gene function or regulation.  The lecture should begin with an introduction to the question that is being addressed, followed by a discussion of recent experiments that have been performed to address the question, a critical evaluation of the experiments that were done, and a summary of what was learned and what remains to be tested.  These lectures are scheduled for the last day of class, so that you will benefit from exercises that will teach you how to critically read primary literature, and from lecture material covering the techniques used in molecular biology research.  It will be expected that visual aids are used (powerpoint is preferred). Referenced literature should include at least five (5) primary scientific sources (journal articles) and review articles can be used in addition to these primary articles.  A detailed outline of your presentation will be submitted, along with your reference list, at the time of your presentation. The presentation topic must be turned in by May 1. More details related to the presentation, reference sources, and topic suggestions will be given in class. 

Advanced Molecular Biology: Semester Schedule (subject to change if needed)

Date

Topic
      


April
23

Lecture:  Introduction to gene families (theme: Molecular basis of circadian rhythms)  




Lab:  Alignment of casein kinase I gene family sequences and PCR primer design




Article topic:  Role of casein kinase I in the molecular clock



Presenter:  C. Constance


24

Lecture:  Using PCR to study gene expression (RT-PCR, semi-quantitative RT-PCR; 




qRT-PCR; differential display)




Lab:  Experimental planning and preparation of reagents for gene expression analysis




Article topic:  TBA




Presenter:  Entire class (each person will present one figure)


27

Lecture:  DNA cloning and its many applications in research  




Lab:  RNA extraction from Xenopus tropicalis embryos (comparison of 2 methods)



Article topic:  TBA (Example of using PCR to evaluate gene expression)



Presenter:  Student 1


28

Lecture:  Microarray analysis to study gene expression




Lab:  RNA gel to evaluate yield and integrity of RNA extraction




Article topic:  TBA (Example of using reporter gene technology)








Presenter:  Student 2

30

Quiz 1




Lecture:  Study of gene function (P-elements and RNAi)



Lab:  RT-PCR to evaluate PCR primers for gene family members



Article topic:  TBA (Example of using microarray analysis)



Presenter:  Student 3
May
1

Lecture:  Study of gene function II (homologous recombination and CRE-Lox system)




Lab:  Gel analysis of PCR reactions/ preparation of figures for a lab report





Article topic:  TBA (Example of RNAi use in evaluating gene function)



Presenter:  Student 4

4

Lecture:  Gene regulation I:  chromatin regulation 




Lab:  Extraction of RNA from X. tropicalis adult tissues and organs




Article topic:  TBA (Example of CRE-Lox for study of gene function)



Presenter:  Student 5

5
   Lecture:  Gene regulation II:  Transcriptional regulation



Lab:  RT-PCR on adult tissues to examine expression pattern of gene family members



Article topic:  TBA (Example of chromatin regulation)



Presenter:  Student 6

7

Quiz 2




Lecture:  Gene regulation III:  Post-transcriptional regulation



Lab:  Examination of molecular evolution of gene families (computational lab)



Article topic:  TBA (Example of transcriptional regulation)



Presenter:  Student 7

8

Lecture:  Gene regulation IV:  Post-translational regulation
Lab:  Examination of conservation of gene family members in diverse species (computational lab)
Article topic:  (TBA) Example of post-transcriptional or post-translational regulation 
Presenter:  Student 8


11

Lecture:  Integration – How biological processes are regulated at many levels



Lab: “Lab meeting” reporting of results to class; work on presentations

12

Student presentations on selected topics
***Quiz 3 will be given during the final exam period
*** Readings will be distributed as handouts or as pdf files on Sakai.  Background reading from the textbook resources will be assigned prior to each lecture (may depend on the article chosen for that day).






























