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DNA and DNA sequencing
SARs-Cov-2 genome

A long string of about 30 thousands of characters in the alphabet of ATCG
ATTAAAGGTTTATACCTTCC….

Viruses constantly change through mutation
SARs-Cov-2 variants: 
B.1.1.7 (Alpha), B.1.351 (Beta), …, and B.1.617.2 (Delta), Omicron etc

21563..25384, gene encoding the spike protein

(SARS-CoV-2 is single-stranded RNA virus)

Omicron 
• a large number of mutations (> 50 mutations)
• many of the mutations are in the genes that encode spike protein
• the spike protein is where the virus attaches human cells;
• the spike protein is also recognized by human immune system recognizes



Several generations of DNA sequencers



DNA sequencing costs

Human genome: a 
complete set of nucleic 
acid sequences for 
humans, encoded as 
DNA within 23 
chromosome pairs. 



Human second genome

Microbes play many important roles in health of humans, animals, and the environment.
Microbiome: A characteristic community of different microorganisms that populate a particular environment (e.g., 
the human small intestine or Griffy Lake).
Human microbiome (human second genome): the set of genomes carried by the human microbiota. 

image credit: Nature Reviews Microbiology 10, 735-742

image credit: https://i0.wp.com/allergiesandyourgut.com/wp-
content/uploads/2015/06/gut-microbiome.gif



Our Bloomington lake/pond microbiome project 
-- from sample collecting to data analysis

Griffy Lake

Monroe Lake

A pond in Hyde park neighborhood

…CGGCGGCAGAAAATACATTTTACAACTTTCAAAGAAATGAA…
Lots of DNA sequences..



Tasks:
• Inference of spike protein from DNA sequence
• Exploratory analysis of the Bloomington water microbiome


