
Computational Biology
ICS 491



Upcoming guest lectures

• November 14: Aekta Shah (Ex-Google) - Data Ethics

We may need to move around some discussion question presentations.



For next few classes, be prepared to present…

1. Final update on the dataset you are using

2. Your data analysis plan

3. Your preliminary results/findings, if you have them

This will be participation credit

~1.5-2 minutes per student

(if we have time)



DNA

The language of DNA has 4 core characters:
• A
• T
• C
• G

There are 3 billion base pairs in the human genome.



Central Dogma of Biology

https://ib.bioninja.com.au/standard-level/topic-2-molecular-biology/27-dna-replication-transcri/central-dogma.html



Proteins are strings of amino acids



Proteins interact with each other



Protein structure affects function



Protein structure affects function



Protein-protein interaction networks



Epigenetics



Epigenetics and Health



Bioinformatics



The Human Reference Genome



Reference Genome Construction



Whole Genome Sequencing



Local vs Global Alignment



Local Sequence Alignment: Smith-
Waterman Algorithm



Single Nucleotide Polymorphism (SNPs)



AI in Genomics





Understanding Human Diseases using AI



Drug Discovery using AI







Computational Neuroscience



Brain-Machine Interfaces



Improving Gene Editing


