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Course Description 
Cancer is a collection of diseases characterized by uncontrolled growth and spread. About 40% 
of the human population will experience cancer at some stage of life. Understanding how 
cancers arise and how the disease progresses is essential for the improvement of diagnostic 
tools and the development of new therapeutic strategies. This course will present the basic 
science that underlies current understanding of cancer. The course will discuss the synergistic 
application of multiple fields of biology towards elucidating the molecular mechanisms that 
drive the initiation and progression of cancer and the cellular pathways and processes that are 
altered at different stages of the disease. Emphasis will be placed on the molecular biology of 
cell proliferation, cell death, and cell adhesion and motility and on how changes in these 
processes contribute to tumorigenesis. Selected cancers will be analyzed in detail to illustrate 
how sequential and interacting molecular alterations reprogram cell behavior over time. 
Students will have the opportunity to display their mastery of cancer biology by performing in 
three exams and a comprehensive final exam, and by presenting a project in which they 
perform an in-depth analysis of a selected cancer.  
 
Course Rationale  
Cancer is a collection of diseases that manifest in multiple tissues and a diverse collection of cell 
types. Cancer cells differ from normal cells in a variety of ways including enhanced 
proliferation, resistance to cell death, altered metabolism, increased motility, and changes in 
cell-cell interactions. Cancer cells display altered interactions with the noncancer cells that 
surround them as well as with the immune system. These differences are the consequence of 
genetic and epigenetic changes that alter the cellular genomic landscape to favor cell survival 
and expansion. Thus, the study of cancer requires knowledge of many areas of biology including 
genetics and genomics, biochemistry and molecular biology, cell biology, and computational 
biology. This course will serve as a scaffold for unifying studies in these fields to facilitate 
understanding the biology of cancer cells.  
 
Course Learning Objectives 
 
To discuss, appreciate, and understand: 
 
(1) Cancer as a disease. 



 
(2) Types of cancer and the different stages of cancer. 
 
(3) Events that facilitate the initiation of tumorigenesis. 
 
(4) Molecular mechanisms that drive tumorigenesis. 
 
(5) How genetic and epigenetic mechanisms alter cell signaling pathways. 
 
(6) Genomic landscapes of cancers: how genomic changes contribute to the cancer phenotype. 
 
Prerequisites 
Students should have passed BIOSC 0350 Genetics with a C or better before taking this course. 
 
Required Materials 

There is no textbook.  
 
You will need: 
Access to the internet.  
Your wits.  

 
Course Expectations & Requirements: 

• Assignments and Projects: 
Students will use data from The Cancer Genome Atlas Project (TCGA) to perform an in-
depth analysis of a selected cancer. The genomic landscape of the cancer as well as the 
cellular pathways and processes altered will be assessed. Based on these analyses, 
students will develop mechanistic hypotheses linking specific molecular alterations to 
cancer stage, pathology, or clinical behavior.  
 

• Attendance:  
Class attendance is strongly recommended. There is no textbook associated with this 
class and the class topics will be dynamic. A PowerPoint version of the lectures will be 
posted. However, the posted version may not contain all the topics discussed in class.  

 
• Important Dates:  

September 17. Exam 1 
October 22. Exam 2 
November 17. Project due 
November 19. Exam 3 
Date to be announced. FINAL EXAM 

 
• Class participation:  

Students are highly encouraged to ask questions during class, to email questions to Dr. 



Pipas, and to  make use of the posted office hours. Dr. Pipas is also available to meet at 
other times but an appointment is recommended.  

 
Grading 

20%. Exam 1. Sixty-minute exam. Total of 100 points.  
 
20%. Exam 2. Sixty-minute exam. Total of 100 points. 
 
20% Exam 3. Sixty-minute exam. Total of 100 points. 

 
20% Project. Total of 100 points. 
 
20%. FINAL EXAM. Comprehensive two-hour exam. Total of 100 points.   

 
Email Communication 
Each student is issued a University e-mail address (username@pitt.edu) upon admittance. This 
e-mail address may be used by the University for official communication with students. Students 
are expected to read e-mail sent to this account on a regular basis. Failure to read and react to 
University communications in a timely manner does not absolve the student from knowing and 
complying with the content of the communications. The University provides an e-mail 
forwarding service that allows students to read their e-mail via other service providers (e.g., 
gmail). Students that choose to forward their e-mail from their pitt.edu address to another 
address do so at their own risk. If e-mail is lost as a result of forwarding, it does not absolve the 
student from responding to official communications sent to their University e-mail address. To 
forward e-mail sent to your University account, go to http://accounts.pitt.edu, log into your 
account, click on Edit Forwarding Addresses, and follow the instructions on the page. Be sure to 
log out of your account when you have finished. View the complete university policy 
 
Academic Integrity Statement 
Cheating/plagiarism will not be tolerated. Students suspected of violating the University of 
Pittsburgh Policy on Academic Integrity, from the February 1974 Senate Committee on Tenure 
and Academic Freedom reported to the Senate Council, will be required to participate in the 
outlined procedural process as initiated by the instructor. A minimum sanction of a zero score 
for the quiz or exam will be imposed. View the complete university policy 
 
Disability Resource Statement 
If you have a disability for which you are or may be requesting an accommodation, you are 
encouraged to contact both your instructor and the Office of Disability Resources and Services, 
140 William Pitt Union, 412-648-7890/412-624-3346 (Fax), as early as possible in the term. 
Disability Resources and Services will verify your disability and determine reasonable 
accommodations for this course. For more information visit Disability Resource Services. 

mailto:username@pitt.edu
http://accounts.pitt.edu/
https://www.policy.pitt.edu/sites/default/files/Policies/01-Administrative_and_Organization/Policy_AO_15.pdf
https://www.policy.pitt.edu/ac-39-guidelines-academic-integrity-student-and-faculty-obligations-and-hearing-procedures-formerly
https://www.diversity.pitt.edu/disability-access/disability-resources-and-services
https://www.wellbeing.pitt.edu/disability-access/disability-resources-services


Course Schedule 
 
T 1 8/25 Structure and operation of the course. Cancer. 
 
Th 2 8/27 Systems for studying cancer. 
 
T 3 9/1 Epidemiology and sociology of cancer. 
 
Th 4 9/3 Types and stages of cancer.  
 
T 5 9/8 Causes of cancer.  
 
Th 6 9/10 Tumorigenesis and tumor progression. 
 
T 7 9/15 Special topic.   
 
Th 8 9/17 EXAM 1. 
 
T 9 9/22 Discuss Projects. 
 
Th 10 9/24 Cell biology bootcamp. 
 
T 11 9/29 Genomics bootcamp. 
 
Th 12 10/1 The cancer genome. 
 
T 13 10/6 Hallmarks of cancer. 
 
Th 14 10/8 Cellular pathways altered in cancer: cell proliferation and death. 
 
T 15 10/13 Cellular pathways altered in cancer: gene expression. 
 
Th 16 10/15 Cellular pathways altered in cancer: cell adhesion and motility.   
 
T 17 10/20 Special topic.   
 
Th 18 10/22 EXAM 2.   
 
T 19 10/27 Discuss Projects.    
 
Th 20 10/29 Tumor Immunology.  
 
T 21 11/3 Virus associated cancers: HPV, MCPyV, EBV, KSHV. 
 



Th 22 11/5 Virus associated cancers: HBV, HCV, HIV.  
 
T 23 11/10 The microbiome and cancer.  
 
Th 24 11/12 Therapeutic strategies for mitigating or eliminating cancer. 
 
T 25 11/17 Special topic. PROJECT DUE. 
 
Th 26 11/19 EXAM 3.   
 
T  11/24 THANKSGIVING BREAK 
 
Th  11/26 THANKSGIVING BREAK 
 
T 27 12/1 Project presentations. 
 
Th 28 12/3 Project presentations and Grand Finale.  
 
TBD   FINAL EXAM. 


