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SYLLABUS

I. CANCER CELLS AND TUMORS
Introduction: conceptual basis for cancer research

Pathology of neoplasia: cancer tissue types, staging, diagnosis, prognosis, hallmarks

Successful therapies based on molecular targets: from molecular biology (erbB2 oncogene) to 
bedside 
(monoclonal antibody Herceptin breast cancer), kinases inhibitors, receptors, 
Gleevec (CML), biomarker statistics, screening, clinical trials

Cancer stem cells: embryonic, adult, propagating tumor cells, inhibitors

Tumor microenvironment: mixed cell types, tumor-host interaction, stromal cells, extracellular 
matrix, epithelial-mesenchymal transition

Metastasis: metastatic cascade, angiogenesis, metastasis genes, experimental systems, clinical 
targets

II. CANCER GENOMICS AND PROTEOMICS

Gene expression microarrays: analysis, profiling tumors, therapy prediction,

Oncogenes and tumor suppressor genes: mapping and cloning, SNPs, genome wide 
association studies, 
transforming sequences, recurring mutations, predisposition 
mutations, ras, BRCA1, PC2, Rb, p53, etc. 

Proteomics: signal transduction, molecular networks, 2D gels, mass spectroscopy, 
immunohistochemistry, tissue microarrays

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

III. HUMAN CANCER

Model systems of human cancer: cultured cells, cell series, 2D & 3D cultures, mammoblasts, 
model zoo, genetically engineered mouse models 

Tumor progression and Chemoprevention: clonal origin and progression, premalignant 
lesions of breast (DCIS), colon (UC), prostate (PIN), esophageal cancer, mouse models, 
human clinical trials, natural products, biomarkers


Mathematical oncology: mathematical models, computer simulations, multiscale systems, 
cancer as an emergent property of a complex adaptive system
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