CANCER BIOLOGY
(MPhil and PhD syllabi)
Course Outlines:
 Introduction to Cancer Biology
•History of cancer
• Definitions and terminologies
• Epidemiology, with special reference to molecular genetics
Cancer and Environmental risk factors: DNA Damage and Repair 
• Chemical Carcinogens

• Radiation Carcinogenesis
• DNA Repair Mechanisms and their association with cancer
 Cancer Genetics
• Definition and Identification of Oncogenes; Examples of well known oncogenes 
• Definition and Identification of Tumor Suppressor Genes; Examples of well known Tumor suppressor genes
• Familial Cancers

• DNA viruses and Cancer 
Cell Biology of Cancer 
• Cell Cycle Control
• Immortality and Senescence 
• Negative Growth Regulation

• Apoptosis
• Angiogenesis

• Metastasis
• Cancer Stem Cells 
• Cancer Immunology and cancer vaccines
Mechanism of Carcinogenesis 
• Signaling transduction pathways in cancer
Cancer Biomarkers and Drug targets

•Cell biological and molecular biomarkers and drug targets in different cancers
Cancer diagnosis and treatment

• Diagnosis, Grading & Staging

• Different Treatment Strategies

• Principles of Chemotherapy

• Drug Resistance
• Novel Therapies: Examples of Molecularly targeted therapies and Immunotherapy 
• Cancer Pharmacogenetics

• Cancer Gene therapy

• Prevention Strategies: Food and Physical activities
Cancer Research

• Incidence of different cancers in Pakistan
• Clinical research

• Translational research

• Basic research

• Recent trends in cancer research
• Status of clinical as well as advanced cancer research in Pakistan and comparison to developed countries (Review articles to be prepared by students on different cancers, with data published in national and international medical journals. Objective is to highlight key areas to be worked for assignment of research projects to the students.).
Suggested Readings*:
Books

1: Cancer Biology, Raymond W. Ruddon, Fourth Edition, 2007, Oxford University Press.
2: The Biology of Cancer, Robert Weinberg. (2006). Garland Science.
3: Molecular Biology of Cancer, 2nd Edition, Fiona Macdonald, Christopher Ford, Alan Casson (2004). Taylor and Francis.
4: Cancer Biology, Imported Edition, Roger J B King, Mike W Robins (2006). Prentice Hall. 

5: The Molecular Biology of Cancer" by Stella Pelengaris, Michael Khan (2006). Blackwell Publishing, Oxford (U.K.).
*Review articles from internet resources like Pubmed are highly recommended as being the latest source for related information.
Online Resources: 

Introduction
· American Cancer Society, Cancer Statistics 2007 www.cancer.org/docroot/stt/stt_0.asp
· The Cancer Genome Anatomy Project homepage http://cgap.nci.nih.gov
· The Food and Drug Administration www.fda.gov/ScienceResearch/SpecialTopics/RunningClinicalTrials/default.htm
Educational materials about good clinical practice and clinical trials

· Globocan 2002 www-dep.iarc.fr/
· HDAC inhibitor in clinical trials www.methylgene.com
· Nuclear Receptor Signaling Atlas www.nursa.org/
Growth factor signaling and oncogenes
· Tarceva. Download 'How Tarceva works' www.tarceva.net/
Growth inhibition and tumor suppressor genes
· International Agency for Research on Cancer. Database of p53 mutations www-p53.iarc.fr/index.html
Apoptosis
· Screens for caspase activators: Merck Frosst www.merckfrosst.ca
Stem cells and differentiation
· Wnt homepage www.stanford.edu/~rnusse/wntwindow.html
Metastasis
· The Angiogenesis Foundation www.angio.org/
· Clinical trials www.cancer.gov/clinicaltrials
Infections and inflammation
· Gardasil, Merck www.merck.com/newsroom/press_releases/product/
· UK Cervical Cancer Statistics http://info.cancerresearchuk.org/cancerstats/types/cervix/mortality/
Nutrients, hormones, and gene interactions
· World Cancer Research Fund www.wcrf.org/
· Selenium and Vitamin E Cancer Prevention Trial (SELECT) www.cancer.gov/clinicaltrials/digestpage/SELECT/allpages
Cancer in the future: focus on diagnostics and immunotherapy
· Bioinformatics initiatives:
Cancer Biomedical Informatics Grid https://cabig.nci.nih.gov/
NCRI Informatics Initiative www.cancerinformatics.org.uk/
· Clinical trials:
National Cancer Institute www.cancer.gov/
· Drugs:
US Food and Drug Administration www.fda.gov/Drugs/default.htm
Listing of approved oncology drugs with approved indications

