BIOS 743 Genomics, Proteomics and Bioinformatics
Time: Tuesday 4:30-7:10 p.m.

Location: Colgan Hall Room 203
Instructors: Drs. Lance Liotta and Chip Petricoin.

Office Hours: Tuesday 230-430  Room 2005 and 2006 IABR and by appointment (contact Ms. Peggy Hackett, phackett@gmu.edu)

Description of the course:

The new era of personalized therapy and molecular medicine is a perfect example where the functional aspects of genomics, proteomics and bioinformatics comes to together at the bedside. This course will focus on the practical use of these three areas for the diagnosis, prevention and treatment of disease. Real world case studies will be used to illustrate and educate students, as well as touch on the regulatory issues in regard to the regulation of such new platforms and assays.
Week 1 Jan 22 Introduction to the Course and Principals of Molecular/Precision Medicine. 

Instructor: Liotta

Overview of the course, introductions, grading principals, class expectations

Discussion of basic principles of molecular/precision medicine, including the definition and the need for individualized diagnostics and  therapeutics.  Review of cancer medicine and the basics of cancer molecular biology as an example of how genomics and proteomics are being implemented for molecular/precision medicine. 

Week 2 Jan 29 Introduction to proteomics and proteomic technologies. 

Instructor: Petricoin

Principles of proteomics, protein biomarker technologies for discovery and clinical implementation, phosphoproteomics. Technologies for proteomic analysis including mass spectrometry, protein arrays, etc will be discussed and compared.

Week 3 Feb 5  Principals of Molecular/Precision Medicine II. 

Instructor: Liotta

Continued discussion of basic principles of molecular/precision medicine, including the definition and the need for individualized diagnostics and  therapeutics.  Review of cancer medicine and the basics of cancer molecular biology as an example of how genomics and proteomics are being implemented for molecular/precision medicine. 

Week 4 Feb 12  Next generation multiplex Assay Technology for Proteomics. 

Instructor: Liotta

Immunoassay principles. Antibody validation, Protein arrays, Particle and bead assays, Biosensors, Plasmon Resonance, Flow Cytometry.  Examples of applications to cancer diagnostics as case study.

Week 5 Feb 19 Introduction to Bioinformatics and Data Visualization: 

Instructor: Petricoin

Review of bioinformatics tools.  Data categories and reliability of data. Sources of bias and variability, data visualization tools for genomic and proteomic data. 

Week 6 Feb 26 Introduction to genetics and genomics.  

Instructor: Petricoin

Review of the major advances in these fields that have relevance to molecular/precision medicine now and in the future. Application of genetics and genomics to the prediction of disease and disease prognosis. Cancer will be used as a working example of the use of genomic and genetic analysis for molecular medicine.

Week 7 March 5 Instructor: Liotta

Guest Speaker: Dr. Alessandra Luchini

Nanotechnology: Applications for Proteomic and Genomic Analysis. Implementation of nantechnology platforms for proteomic analysis: Bioinformatic pipeline for cancer biomarkers and infectious disease utilizing mass spectrometry.  
MIDTERM EXAM DISTRIBUTED

- MIDTERM EXAM WILL BE A 5 QUESTION TAKE HOME EXAM. 

- ANSWERES ARE EXPECTED TO TAKE UP A SINGLE PAGE, SINGLE SPACED 12 POINT FONT

- EXAM IS DUE BY 11:59 PM MARCH 12TH. 

- ANY EXAM TURNED IN AFTER THAT TIME WILL BE DOCKED 1 ENTIRE GRADE PER 24 HOURS.

Week 8 March 12 SPRING BREAK NO CLASS
Week 9 March 19   Regulatory Issues for Genomics and Proteomics Biomarkers 

Instructor: Petricoin
The role of the FDA in regulating drugs in the personalized medicine space, breakthrough designation, fast-track review, development of regulating drug-device combinations and companion diagnostic regulation issues
Week 10 March 26  Medical Ethics and Clinical Trial Design
Instructor Liotta  Medical ethics principles relevant to the design of clinical research trials in the fields of genomics and proteomics, including: privacy, confidentiality, benevolence, clinical trial eligibility and recruitment, conflicts of interest,  and genetic counseling. 
Project Class Presentations begin

Week 11 April  2 Instructor: Petricoin
Project Class Presentations

Week 12 April 9 Instructor: Liotta
Project Class Presentations
Week 13 April 16 Instructor: Petricoin
Project Class Presentations

Week 14 April 23 Instructor: Liotta
Project Class  Presentations

Week 15 April 30  Instructor: Petricoin LAST DAY OF CLASS
Project Class Presentations

FINAL EXAM DISTRIBUTED

FINAL EXAM WILL BE A TAKE HOME FORMAT AND MORE DESCRIPTION WLL BE DISCUSSED CLOSER TO THE DATE
Week 16 May  7 
Final Exam Posted NO CLASS READING DAY
Final Due May 14

Grades will be based on:

Mid Term Exam: 33%

Final Exam: 33%

Project Presentation: 34%

Fundamental questions of Molecular Diagnostics, Proteomics, Genomics and Bioinformatics that one should address during this course.

1. What is the current and future role of molecular diagnostics in precision medicine?

2. What is the definition of individualized therapy/precision medicine and what are the implications for medical care and the biotechnology community?

3. How is cancer diagnosed and treated today? How is this envisioned to change in the future?

4. How do nucleic acids and proteins differ in their functional role in disease pathogenesis?

5. What are the current tools for measuring nucleic acids and proteins? What are the challenges and limitations of conventional measurement technologies?

6. Explain the requirements for biomarker clinical validation. 

7. What are some of the emerging technologies and bioinformatics tools to measure genetic and proteomic molecules in tissue and body fluids?

8. Provide real world case studies for the application of individualized therapy to human disease. 
