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 CANCER MOLECULAR BIOLOGY

Course :

16:681:585, Index no. 71152, Spring 2008

Credits:

3 graduate credits. Graduate Program Microbiol & Molecular Genetics, Molecular Biosciences

Prerequisite:
Graduate course in Biochemistry,  Molecular Biology, or Molecular Genetics,  or by permission

Time:

Tuesday 1:15 - 2:30 PM and Thursday 1:15 - 2:30 PM

Place:

Room A237, Nelson Biolabs, Busch Campus, Rutgers University

Instructor:
Dr. David E. Axelrod, Nelson B341, Tel 732-445-2011, Email axelrod@biology.rutgers.edu

Readings:
Weekly assignments from the current research literature. Articles available online at LSM. 

Lectures:
PowerPoint slides available at https://sakai.rutgers.edu 

Grade:

Based on two short papers (20% each); preproposal (abstract and outline) and  final term paper 



in the form of an extensive research proposal (50%); and class participation and evaluation (10%).






I. CANCER CELLS AND TUMORS 

 
Tu
Th 
Tu
Jan  
22 

Introduction: conceptual basis for cancer research



24
Pathology of neoplasia: cancer tissue types, diagnosis, prognosis


29
31

Successful therapies based on molecular targets: from molecular biology (erbB2 





oncogene) to bedside (monoclonal antibody Herceptin), kinases inhibitors, receptors,






biomarkers (statistics), clinical trials, Gleevec, Irressa, Avastin, Gardisil, etc. 

Feb
5
7
Cancer stem cells: clonal origin and progression


12
14
Microenvironment: tumor-host interaction, inflammation, extracellular matrix


19
21
Metastasis: invasion, transport, extravasation, and angiogenesis, metastasis genes



28
Due: Short Paper I (hard copy only, not email)






II. CANCER GENOMICS AND PROTEOMICS


Tu
Th



26
28
Gene expression microarrays: molecular classification of tumors, therapy prediction

Mar
4
6
Oncogenes and tumor suppressor genes: mapping and cloning, 





transforming sequences, predisposition mutations, ras, BRCA1, PC2, Rb, p53, etc. 


11
13
Proteomics: signal transduction, molecular networks, 2D gels, mass. spec, 





immunohistochemistry, tissue microarrays


18
20
No class: Spring break 


25
27
RNAi and microRNAs: expression, regulation, classification and inhibition of tumors



3

Due: Short paper II (hard copy only, not email) 








III. HUMAN CANCER


Tu
Th
Tu


Apr
1 


Online resources: Library of Science & Medicine, Electronic Classroom (Ms. Hoffman)



3
8
Model systems of human cancer: cultured cells, cell series, 2D & 3D cultures, 






mammoblasts, MIN-O, genetically engineered mouse models 



10

Due: Preproposal (hard copy, not email)



10

Tumor progression: premalignant lesions of breast (DCIS), colon (UC), prostate (PIN)



15
17

No class: American Association for Cancer Research Annual Meeting





22 
Tumor progression: con't



24

Chemoprevention: cell culture, mouse models, human clinical trials, natural products



29
Mathematical oncology: mathematical models, computer simulations, 






cancer as an emergent property of a complex adaptive system 



1

Review and Proposal Development
May


6
Due Research Proposal Term Paper. 1:15 PM, Rm A237, hard copy, not email 
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