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CISC 636 Computational Biology & 

Bioinformatics 

(Fall 2016) 

 
DNA Microarray, 2d gel, MSMS, yeast 

2-hybrid.  
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Gene expression 

– How many copies of a gene (its product) is 
present in the cell?  

– For experimental reasons, gene expressions are 
measured by numbers of mRNAs, not directly 
by proteins. (See Proteomics) 

– Various cell types are due to different genes 
expressed. 

– The difference between diseased (e.g., 
cancerous) and non-diseased 

– Diseased cells are often resulted from the 
abnormal levels of expression of key genes. 
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• Microarray 

– Oligonucleotide (Affymetrix) array 

• Oligo (~ 25 bases long) 

• High density (1cm2 contain 100k oligos) 

– cDNA array 

• cDNA (RT-PCR), much longer (> 1000 bases) 

• Varied density of cDNA on each spot, hybridization depends 

on length  

• Less possibility for false positives 

– Image processing 

– Background subtraction 

– Normalization 
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Applications 
• Inferring transcription regulatory 

networks 

• Understanding correlation between 

genotype and phenotype 

• predicting genotype <=> phenotype 

• Phenotypes: 

– drug/therapy response 

– drug-drug interactions for expression 

– drug mechanism 

– interacting pathways of metabolism 
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Transcriptome by RNA-seq 
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What is proteomics? 

• Like genomics is the study of all genes in a genome, 
proteomics is the study of all proteins of a cell at a given 
time. 

• Three aspects 
– Biological process (why is this being done? e.g. movement of cell) 

– Molecular function (what kind of molecule is this? e.g., ATPase) 

– Cellular component (where is this located? e.g., ribosome) 

 

Why is it difficult? 

• Moving target 
– Cell-to-cell variations 

– Cell behavior changes with time 

• Lack of high throughput technology 
– Protein chips?  Protein sequences do not have hybridization that 

DNA sequences have.  
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2D gel electrophoresis 

– Isoelectric points (first dimension) 

– Molecular weights (second dimension) 

 

Both pI and MW are functions of amino acid 
sequence of a protein. 

Some proteins do not resolve well by 2D gels. 

Issues: 

• Detection of spots (image processing) 

• Quantification of each spot 

• Identification of each spot (Mass Spectrometry) 
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