BINF 633, Fall 08:  Molecular Biotechnology   [TENTATIVE 08/28/08]

Purpose:  Questions exploring the applications and further development of knowledge from basic biology, genomics and bioinformatics molecular research and its impact on society.  Develop skills for the analysis, understanding and presentation of scientific information.

Bull Run Hall, Rm 246, Tues 7:20pm- 10pm

Syllabus:

Date              


Question                                       



Text 1-Lec1.  Aug 26
  1) How does this class work?  What is molecular biotechnology and what are its related issues in society?  What is molecular biotechnology based upon?  And why?
Introduction






Chapt. 1:1-13; 2:14-22;
Course mechanics  




Lodish, et al. MolCel Bio: 1 and 2
Society and science, need for outreach  

Applied vs basic science

Biotechnology and molecular biotechnology  

Understanding life and processes, [to intervene]

Cells and multi-cells  

Chemistry  

Biochemistry  

Impact of molecular biology, genomics, bioinformatics and recombinant DNA technology 

2-Lec2.  Sept 02  
2) Where did molecular biotechnology begin?  What are the basic science and technology foundations of molecular biotechnology, and how does molecular biotechnology evolve and expand in response to needs and knowledge?
Basic science






Chapt. 3: 23-27; 4: 47-89; 


Protein chemistry and biochemistry  


Lodish, et al. MolCel Bio: 3


Nucleic acids chemistry and biochemistry 

Chapt. 5: 91-120

(cont.)

3-Lec3.  Sept 09  
3) How are applied science fields and applications developed from basic science research?

Molecular biology; Central Paradigm  

Chapt. 3:23-46; 4:47- 90

The nature of the gene




Chapt. 5:91-120

Microbial biology




Lodish, et al. MolCel Bio: 4:111-139

Eukaryotes





Lodish, et al. MolCel Bio: 5:165-185
Applied science, or ‘molecular biotechnology’






Recombinant DNA-based biology  

4-Lec4.  Sept 16  
4) What are the significant results of recombinant DNA technology and how are they critical to the advancement of molecular biotechnology?

Genomics-based technology  




Lodish, et al. MolCel Bio: 5:185-212

DNA sequencing




Lodish, et al. MolCel Bio: 6:243-247

Instrumentation and research


Molecular biotechnology, commercial-grade


Spin-offs of DNA analysis technology

Genomics, human biology and bioinformatics



Chapt. 6: 121-162

“Big” science and The Human Genome Project


PCR 


PCR applications/”sub-fields”
5-Exam1.  Sept 23
FIRST EXAM (Lectures 1-4) 

6-Lec5.  Sept 30  
5) What do traditional fields, eg, microbiology and microbial genetics, contribute to molecular biotechnology?
Prokaryotes:  bacteria and bacterial systems 

Chapt. 7: 163-189;

Manipulation of gene expression in prokaryotes 
Chapt. 4: 481-509
Large-scale purification of proteins from recombinant microorganisms  

7-

Oct 07

No Class

8-Lec6.  Oct 14
  6) What do traditional fields, eg, eukaryotic cell biology, developmental biology and genetics, contribute to molecular biotechnology?

Eukaryotes  





Chapt. 1: 3-13;
Manipulation of gene expression in eukaryotes 
Chapt. 9: 227-255
Directed mutagenesis  

9-Lec7.  Oct 21  
7) What are the human-associated applications of molecular biotechnology?
Protein engineering  




Chapt. 8: 190-223
Human applications of the products of molecular biotechnology

Therapeutic agents  7


Monoclonal antibodies  9


Vaccines  9

Gene Therapy  10

Stem cells 10

Molecular diagnostics  10

Vanity issues, wrinkle remover

10-Lec8.  Oct 28
8) What is ELSI and what is the government’s role in molecular biotechnology.  What are the moral issues, eg, diversity of flora and fauna.
Ethics, Legal and Social Issues (ELSI)

Drug development and FDA  10

Sports and athletes:  fairness 

Ethics and social issues of recombinant DNA technology  12

Bio-prospecting versus bio-piracy  12

Ethics and social issues of biotechnology-derived products  12

Patents and biotechnology  12

Molecular diagnostics and forensics  10

Biodiversity  12

11-Exam2.  Nov 04

EXAM 2 (Lectures 5-8)

12-Lec9.  Nov 11
  9) What applications, and have we thought about all, are available in the microbial world to improve the human condition?
Microbes and the world

use in non-food applications


de novo life (Synthetic Genomics)  12

‘Brave New World’

biodiversity

GM foods  12

13-Lec10.  Nov 18
  10) What non-Ag applications and opportunities are there for animal-based molecular biotechnology?

Manipulation of animals:  Dogs, horses and mice; organism cloning  11

Model organisms as “proxies for human biology”  11

14-Lec11.  Nov 25  
11) What are the applications and opportunities of molecular biotechnology in improving animal agriculture/aqua-agriculture?


Agriculture:  Livestock and poultry  11

Agriculture:  Aqua farming  11

15-Lec 12.  Dec 02
12) What are the applications and opportunities of molecular biotechnology in improving plant agriculture?

plant-based vaccines/medicines

Agriculture:  Plant biotechnology  8

Agriculture and Genetically Modified (GM) foods  12

13.  Student presentations

16-Exam3.  Dec 09

EXAM 3 (Lectures 9-12)

Don Seto

Associate Professor

Department of Bioinformatics and Computational Biology

College of Science

George Mason University

Manassas, VA 20110

dseto@gmu.edu     (703) 993-8403

Occoquan Bldg, RM 325; 

Office hours by request, and Tues/Thurs 1-7pm

BINF 633, Fall 08:  Molecular Biotechnology
Class:  Tuesday 7:20pm

Course Text:  Molecular Biotechnology:  Principles and Applications of Recombinant DNA by Glick and Pasternak, ASM Press, 3rd edition (2003)

Course website under BINF Department website: http://binf.gmu.edu/websites.html

Grading format:  

-three exams @100pts ea

-one oral presentations @25pts ea #

-one written presentation @50pts  DUE 11/18 no exceptions #

-one homework @25pts ea

total =400pts

[(TBD) extra credit 50pts total]

Grading structure: 85%A, 70%B, 55%C

**Adherence to academic integrity and the GMU Honor Code expected (http://honorcode.gmu.edu).   

****Concerns regarding email address privacy should be addressed with instructor.

Presentations:

#ONE oral presentations and ONE written presentation

Oral:  present “pro” side of a debate or present “con” side of a deabate

Written:  Present debate, both sides

Topics:

1.  Mandatory vaccination

2.  Genetically modified food- plants

3.  Genetically modified food- animals

4.  Organism cloning

5.  Use of animals for organ donations

6.  Extending protection for endangered species

7.  Limiting “biodefense” and “biowarfare” research

8.  Extending life through advances in medicine

9.  Right to die

10.  Right to use non-FDA approved medication

11.  Restrict science policy issues to committees of scientists

12.  Legislate lower prices for all medicines

13.  Legislate same prices for all medicines

14.  Other topics?

