
Week 1: July 7, 2020

Week 6: August 13, 2020



Cancer is a complex disease system involving multiple molecular, genetic, and cellular events. 

Systems biology is based on the understanding that the whole is greater than the sum of the parts.

Cancer Systems Biology

Computers are essential components of modern biological research.

integrates experimental and computational approaches to study the complexities of cancer.



Systems biology is based on the understanding that the whole is greater than the sum of the parts.







Breast cancer development

Cancer is a complex disease system involving multiple molecular, genetic, and cellular events. 







Central dogma of molecular biology  

Our genes (DNA) contain instructions to make proteins, which do most of the work in our cells.

Measuring RNA tells us about the proteins in cells.
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The dendrogram tree shows how the close the genes and clusters are to each other.
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Differential expression in “fast” (MB-MDA-231) 

versus “slow” (T-47D) breast cancer cell lines

Breast cancer cell lines: Differential expression



Mesenchymal mode of MDA-MB-231 cell migration



ER+/PR+ ER-/PR-/HER2-

Breast cancer patient samples and cell lines



http://www.geneontology.org

http://www.geneontology.org/




Terms for biological processes such as 

positive regulation of cell migration

are carefully organized into an ontology 

that describes biology.



MIEN1: Migration and invasion enhancer 1 

Each gene has Gene Ontology (GO) annotations associated with it.



GENE DGE

Gene 3 6

Gene 1 3

Gene 4 -9

Gene 2 -15

Gene 3: Apoptosis, Migration, Calcium sensing, extracellular matrix

Gene 1: Migration, extracellular matrix, cell growth, wound repair

Gene 4: Adhesion, duct development, tight junction  

Gene 2: Adhesion, oxidation, tight junction, calcium sensing 



GENE DGE

Gene 3 6

Gene 1 3

Gene 4 -9

Gene 2 -15

Gene 3: Apoptosis, migration, calcium sensing, extracellular matrix

Gene 1: Migration, extracellular matrix, cell growth, wound repair

Gene 4: Adhesion, duct development, tight junction, apoptosis  

Gene 2: Adhesion, oxidation, tight junction, calcium sensing 



Genes most highly expressed in “fast” cell line versus “slow” cell line

Genes most highly expressed in “slow” cell line versus “fast” cell line



Genes most highly expressed in “fast” cell line versus “slow” cell line

Genes most highly expressed in “slow” cell line versus “fast” cell line



Vimentin intermediate filaments (VIF) 

keratin intermediate filaments (KIF)






