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Intro to Genetics and Gene Expression

* What are genes?
— http://www.youtube.com/watch?v=ubg4eu TDFc



http://www.youtube.com/watch?v=ubq4eu_TDFc

Gene expression: the production of a functional
gene product from DNA
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Why is bioinformatics important?

* Alot of research in genetics and molecular biology is

driven by genomic sequencing and gene expression
analysis

— What does this gene or protein do?
— What genes are associated with a condition?

* Personalized medicine, based on genomic or gene
expression data

— Is a patient at risk for a particular disease

— Does a patient with a disease have a good/poor outcome

— |Is a patient with a disease likely to respond to a particular
treatment
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Tumors with Good-Prognoesis Signature
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Tumors with Poor-Prognosis Signature
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Bioinformatics is Interdisciplinary

Calculus
2. Data analysis

\ Statistics

3. Biology, Genetics
Chemistry
Physics

4. Genomic data analysis

Database design

1. Computer programming (R) \Pregramming
Computer algorithms ~__—

applications

*course objectives _
Source: http://www.amberbio.com/



Data analysis more generally

* Very large datasets are being generated by
scientific studies, technology, and commerce
* From technology
— Data Never Sleeps:
— https://www.domo.com/data-never-sleeps
— https://www.internetlivestats.com/
* Bioinformatics: human genome sequencing
experiments requires ~150 gigabytes per
individual



https://www.internetlivestats.com/
https://www.internetlivestats.com/

Data Analysis Examples

What does FB know about you?

— http://www.nbcnews.com/science/gay-conservative-high-ig-your-facebook-
likes-can-reveal-traits-1C8805606

What does Target know about you?

— http://www.nytimes.com/2012/02/19/magazine/shopping-habits.html
What information does your genome reveal about you?

— Sex

— Paternity and ancestry

— Eye color

— Whether you are lactose intolerant

— Relative Risk of breast cancer

— Relative Risk of alcoholism

(Note that many genetic relationships are complex, not well understood, can be
difficult to interpret, and can be influenced by environmental factors)


http://www.nbcnews.com/science/gay-conservative-high-iq-your-facebook-likes-can-reveal-traits-1C8805606
http://www.nytimes.com/2012/02/19/magazine/shopping-habits.html

R programming language

R (http://www.r-project.org) is a free environment for
statistical computing and graphics

R is an interpreted programming language

Many packages are available for specialized analyses
(http://cran.r-project.org/web/packages/)

Bioconductor (http://www.bioconductor.org) provides
packages for the analysis of genomic (and other
biological) data

We will use Rstudio, an IDE for R:
https://posit.co/downloads/

We will go through R examples in class, but to learn
more on your own, check out http://swirlstats.com



http://www.r-project.org
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