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E. coli

Christos Savva (Microscopy & Imaging Center) and 
Thomas Wood (Dept. of Chemical Engineering) at Texas 

A&M University.

 % total dry 
weight

DNA        3.1
RNA        20.5
Protein     55.0
Lipid         9.1

• E. coli is an example of a bacterium.

} Algorithms are used to understand 
these important components.

http://microscopy.tamu.edu/
http://microscopy.tamu.edu/
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DNA Replication

The Cartoon Guide to Genetics
Larry Gonick & Mark Wheelis, 1983



Most Genes Encode For Proteins

• Make up structural components of the cell.

• Pass signals from environment to the cell and between 
locations within the cell.

• Act as enzymes: catalyze reactions.

• Work as molecular motors

• Many other functions...



● substrings encode for genes      ,
most of which encode for proteins

● double-stranded, linear molecule

DNA = 

● strands are complements of each 
other (A ↔ T;  C ↔ G)

● each strand is string over {A,C,G,T}

mRNA

proteins

Transcription

(T ➝ U)

Translation

Genome

“Central Dogma” of Biology
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residue

AGG  GUC  UGU  CGA 
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mRNA 
∑ = {A,C,G,U}

protein 
|∑| = 20 amino acids

Amino acids with flexible 
side chains strung 

together on a backbone

Proteins are the Building 
Blocks of Life

Their shape is instrumental in 
determining their function.



Another View of the 
Genetic Code

• There are 20 different amino 
acids & 64 different codons.

• Lots of different ways to encode 
for each amino acid.

• The 3rd base is typically less 
important for determining the 
amino acid

• Three different “stop” codons 
that signal the end of the gene

• Start codons differ depending on 
the organisms, but AUG is often 
used.



Databases of Biological Data

• General Repositories
• GenBank - USA
• EMBL - Europe: http://www.ebi.ac.uk/embl/

• Specialized by data type
• NCBI Trace Archive - raw reads from sequencing machines
• SwissProt - curated protein information: http://www.expasy.org
• KEGG - metabolic pathways: http://www.genome.jp/kegg/
• Gene Expression Omnibus (GEO) - gene expression
• PDB - protein structures

• Specialized by organism
• ZFIN - zebrafish
• SGD - yeast
• WormBase - c. elegans
• FlyBase - fruit fly

http://www.ebi.ac.uk/embl/
http://www.ebi.ac.uk/embl/
http://www.expasy.org
http://www.expasy.org
http://www.genome.jp/kegg/
http://www.genome.jp/kegg/


NCBI
GenBank: 
central 
repository 
for genome 
sequences

http://www.ncbi.nlm.nih.gov/sites/genome
http://www.ncbi.nlm.nih.gov/sites/genome


Human Genome Browser
• http://genome.ucsc.edu/

http://genome.ucsc.edu
http://genome.ucsc.edu


Protein Data Bank (PDB)



Recap

• Central dogma of biology: DNA -> RNA -> Proteins

• DNA encodes genes, most of which encode for proteins 
(via the genetic code)

• Proteins perform much of the work of the cell.

• RNA acts as an intermediate step 
(it also has other functions as well)

• Huge amount of data now available, need algorithms to make 
sense of it.

• Next up: sequence comparison using dynamic programming.


