Microarrays Lecture Notes (no wet lab)

On the board: Describe basic principles

· GeneChip is a brand of Affymetrix

· Like a Southern or northern blot on steroids 

· Instead of a single probe, >1,000,000 probes

· A tiny 1 cm2 piece of glass is divided into a grid of as many as 1,000,000 spots or features
· Each microarray is manufactured with a specific set of features/probes for a defined application

· On each spot, a 25 nt ssDNA sequence is attached / built up  

· For each spot, it is a unique sequence but present in millions of copies on that spot
· The sample to be tested must be labeled so cDNA or cRNA is made and a label incorporated
· 

Often labeled with biotin

· The labeled sample is added to the array and allowed to hybridize to whichever features it is complementary to 

· Unbound sample is washed away

· A computer detects on which features/spots the sample (DNA) has hybridized 

· Signal intensity is measured:  Quantitative analysis
· Sensitive enough to detect single base differences between probe and sample

· Applications:  

· Gene expression studies (look at expression of ALL genes in a genome, including alternatively spliced variants)

· Genotyping (to detect presence of an organism’s or individual’s DNA)

· Resequencing (to identify pathogenic strains, or single base mutations)
Note that for Southern blot, the probe is in solution, and the probe is labeled
On a microarray, the probes are fixed / attached, and the sample DNA is labeled

Use computer images to discuss microarray principles again:

· Single feature

· Hybe on chip

· Detection on chip

· Actual array image (pdf)

· Animation: chip structure

· Microarray expression overview

· Show biodavidson internet animation on yeast red/green/yellow

Applications:

· Gene expression, absolute (blue/black data).  Uses biotinylated mRNA

· Gene expression, relative (yellow/red/green data).  Uses two different sets of labeled mRNA taken from 2 different conditions/cell types

http://www.bio.davidson.edu/Courses/genomics/chip/chip.html
· Resequencing: Use for genotyping/identifying species.  Must already know what you’re looking for.

Expression chip animation (zip)

Do Sushi problem (Powerpoint presentation)

Assign: Scenario E (cancer gene expression)

Have on web: 05Microarrays handout; Microarray GeneChip handout
