BIOL 562 Personalized Medicine
Spring 2024
Time: Tuesday 4:30-7:10 p.m.

Location: Colgan Hall Room 203
Instructors: 
Dr Lance Liotta (lliotta@gmu.edu)

Dr. Chip Petricoin (epetrico@gmu.edu)
Office Hours: Tuesday 230-430 Room 2005 and 2006 IABR in person 
Description of the course: This course will cover the ongoing revolutions in molecular medicine: personalized therapy and precision medicine. Medicine is shifting from treatment that is one-size-fits-all to a tailored therapy optimized for the individual patient. The course will focus on the newest developments in diagnosis, prevention and treatment of disease. The course will present a vision for the future of medicine and will include sessions on the biology, pathology, and molecular mechanisms of common human diseases.  Real world case studies will be used to illustrate and educate students, including regulatory issues and medical ethics. 
Class Schedule:
· 1/16/2024 Week 1: Introduction to the Course and Principals of Personalized Precision Medicine. 

Instructor: Liotta

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

Discussion of basic principles of molecular/precision medicine, including the rationale and the need for individualized diagnostics and therapeutics.  Review of the latest medical breakthroughs and how they impact the future of medical care. Introduction to Cancer Biology.
· 1/23/2024 Week 2: Introduction to proteomic technologies for personalized therapeutics. 

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.

· 1/30/2024 Week 3:  Artificial Intelligence and Personalized Medicine 

Instructor: Liotta

Artificial Intelligence. The history of AI. The basic types of AI. How AI is now being used in Medicine. What is the future of AI in society and in Medicine. What AI tools will students of the future employ to accelerate education and research.
· 2/6/2024 Week 4: Introduction to genomics for personalized medicine.  
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.

· 2/13/2024 Week 5: Protein-Protein Interactions and the future of designer therapies
Guest Instructor: Dr. Amanda Haymond

Importance of protein-protein interactions in biology and biochemistry, principals of elucidating protein interactions with emphasis on new technology development, x-ray crystallography and tertiary-quaternary structure function. Design of personalized therapeutic molecules.
· 2/20/2024 Week 6:  Introduction to medical diagnostics  
Instructor: Liotta

Medical Imaging, Clinical laboratory testing, Immunoassay principles. Antibody validation, Clinical Chemistry, Flow Cytometry.  Examples of applications to cancer diagnostics as case study. Principles of sensitivity, precision and accuracy.
· 2/27/2024 Week 7: Nanotechnology: Applications for medicine of the future.  
· Guest Instructor Professor Alessandra Luchini
Implementation of nanotechnology platforms for medical diagnostics: early detection of disease, and future therapeutics.

· 3/5/2024 Week 8: NO CLASS SPRING BREAK
· 3/12/2024 Week 9:  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. 
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 

- EXAM IS DUE BY 11:59 PM  3/19/2024
- ANY EXAM TURNED IN AFTER THAT TIME WILL BE DOCKED 1 ENTIRE GRADE PER 24 HOURS.
· 3/19/2024 Week 10: NO CLASS: MID TERMS DUE by 11:59 PM 
· 3/26/2024 Week 11: Regulatory Issues for Personalized Medicine Clinical Research
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.
Project Class Presentations begin (4 weeks)
· 4/2/2024 Week 12: Instructor: Petricoin
             Class Project Presentations

· 4/9/2024 Week 13:  Instructor: Liotta
              Class Project Presentations
· 4/16/2024 Week 14: Instructor: Petricoin
              Class Project Presentations

· 4/23 2024 Week 15: Instructor: Liotta
              Class Project Presentations

LAST DAY OF CLASS

FINAL EXAM:  MORE DESCRIPTION TO FOLLOW BUT THE FINAL EXAM WILL BE FORMAL WRITE UP OF YOUR PROJECT TOPIC AND PRESENTATION.
· 4/30/2024 Week 16: NO CLASS – Work on Final Exam 
· 5/7/2023 Final Exam Due 11:59 pm 
Grades will be based on:

Mid Term Exam: 33%

Final Exam: 33%

Project Presentation: 34%

Fundamental questions of Precision Medicine that one should address during this course.

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

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

5. How will Artificial Intelligence impact Medicine and Society?

6. 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 personalized/individualized therapy to human disease. 
