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Flowchart for Genomic Sequencing

1    Isolate genomic DNA
     • DNA should be in pieces of >20 kb

2    Shear DNA
     • DNA fragments will be of random lengths

3    Size fractionate DNA
     • Collect fragments in size range from 1.5 to 2 kb

4    Construct plasmid library
     • Inserts are the 1.5- to 2-kb genomic DNA

5    Randomly sequence inserts
     • Sequencing process is highly automated

     •  Need ~15,000 sequence runs of ~500 to 600 bases each 
per megabase of genome DNA

6     Assemble randomly generated sequence information in 
contiguous segments (“contigs”)

7    Close gaps with directed sequencing
     • Several hundreds of reactions needed

8    Analyze sequence
     • Bioinformatics allows “annotation” of ORFs, etc.

Size Range of Genomes

Organism                        Size (Mbp)    Comments

Mycoplasma genitalium           0.58          Smallest cell genome

Treponema pallidum                1.14          Causes syphilis

Helicobacter pylori                   1.67           Causes duodenal ulcers

Sulfolobus solfataricus             2.25           Found in Yellowstone 
hot springs

Bacillus subtilis                        4.20           Soil bacterium; “model” 
for development

Escherichia coli                        4.64           Intestinal bacterium; 
“model” for genetics 
and physiology

Pseudomonas aeruginosa        6.26           Causes respiratory 
infections

Streptomyces coelicolor            8.4             Antibiotic-producing 
soil bacterium

Box 1.4
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