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Topics: 

 

•  Class introduction 

•  Course details – syllabus, tests and grading 

•  Introduction to Bioinformatics 

Course Page: 
http://www.unmc.edu/bsbc/education/courses/gcba815/  
 
Online resources: 
http://www.unmc.edu/bsbc/education/courses/gcba815/resources.html  
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Eukaryotic and Prokaryotic Cells 

Animal Cell 

Bacterial Cell 

Plant Cell 
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Nucleus-Chromosome-DNA 
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Gene mapping 
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Nucleic Acids and Nucleotides 
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The Central Dogma of Molecular Biology 
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Amino Acids 
The Building Blocks of Proteins 

•  Twenty  types of amino acids.
•  All residues have main polar chain atoms (N and 

carbonyl). The central carbon atom is called the Cα-
atom and is a chiral center. 

Alanine Ala A 90 
Cysteine Cys C 105 
Aspartic Acid Asp D 117 
Glutamic Acid Glu E 140 
Phenylalanine Phe F 193 
Glycine Gly G 64 
Histidine His H 159 
Isoleucine Ile I 165 
Lysine Lys K 170 
Leucine Leu L 165 
Methionine Met M 168 
Asparagine Asn N 128 
Proline Pro P 124 
Glutamine Gln Q 150 
Arginine Arg R 194 
Serine Ser S 94 
Threonine Thr T 120 
Valine Val V 139 
Tryptophan Trp W 233 
Tyrosine Tyr Y 198 

•  Groups of Amino Acids based on their physico-chemical 
properties 
 
•  Tiny, Small, Aliphatic, Aromatic, Hydrophobic, Acidic, 
Basic, Polar, Charged 
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The 20 natural amino acids 
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Hierarchical Levels of Protein Structure 
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Summary of Protein Structure 
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Human Protein Interaction Network  

(Ulrich et al., 2005, Cell 122:957-968 )  
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Cell 

Structure 
 
 

Function 
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Metabolomics 
 
 

Components 
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Systems 
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Sequenced Genomes listed by NCBI (As of 8/27/15) 
 

•  Eukaryotes: 2,433 

•  Prokaryotes: 47,791 

•  Viruses: 4,903 

•  Plasmids: 6,156 

•  Organelles: 7,047 
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Some Trivia about Human Genome 

•  # of chromosomes: 23 pairs, 24 distinct (22+X+Y) 

•  # of base pairs: 3 billion in haploid (diploid - 6x109 bp) 

•  Total length of stretched DNA: 2 meters  

•  # of Genes: ~ 25K-30K 

•  # of proteins: ~ 80K 
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Genome sequencing projects on GOLD 
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Different kinds of data in Bioinformatics 
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Databases 
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Sub-disciplines of Bioinformatics 

•  Data storage and retrieval (software, databases, web) 

•  Data curation and annotation (prediction tools) 

•  Data analysis (Genomics, proteomics, microarrays) 

•  Computational biology (Algorithms) 

•  Structural bioinformatics (3-D structures) 

•  Systems biology 

•  Metabolic Pathways 

•  Network biology 

•  Genetic networks 

•  Protein-protein interaction networks 

•  Domain-domain interaction networks 

•  Synthetic Biology 


