Bioinformatic practical 9
Differentially expressed genes
Task 1: Looking for a GEO research where your gene in differentially expressed
· Gene Expression Omnibus Profiles: http://www.ncbi.nlm.nih.gov/geoprofiles 
Find a GEO research where your gene in differentially expressed in between the two treatment groups. (Differential expression: Up/down genes, in Human)
a) What is the name of the research?

b) How they measured the gene expression? (DataSet type)?

c) How many samples are there?

d) What is the GEO Series ID of the research? (GEO DataSet, Series)

Task 2: Reanalyzing the dataset using GEO2R
· GEO2R: http://www.ncbi.nlm.nih.gov/geo/geo2r/
Click on the Series ID of the research → Accession Display → Analyze with GEO2R
Define groups to compare (at least with 3-3 replicates) and give them names. If you cannot find two groups with min. 3-3 replicates, choose another research.
a) Observe the distributions of expression values (Value distribution). „Generally, median-centered values are indicative that the data are normalized and cross-comparable.” Save the figure. Are the medians of the samples similar?


Run the differential expression analysis (Top 250 button). If there are genes where the adjusted 
p-value (adj.P.Val) is less than 0.05 continue, if not choose another research.
Save all results to tsv (Save all results). 
Open it with LibreOffice Calc.
b) What is the adjusted p-value and the log fold change (logFC) of your gene? (It is possible that it has been measured using different probes as well. Than write down all values.)


c) Based on these values did your gene differentially expressed between the treatment groups?

a) Copy the probe set ID of your gene to the ID field of the GEO2R Profile graph tab. Save the plot of the levels of expression expression. Do you see the difference in between the two groups?

Task 3: Functional enrichment analysis: What common properties do the differentially expressed genes have?
· GOrilla: http://cbl-gorilla.cs.technion.ac.il/
Choose Human as organism and Two unranked lists of genes (target and background lists) as running mode. Copy gene names (Gene.symbol) with less than 0.05 adjusted p-value to the Target set field. Choose All ontology.
a) What enriched GO categories did you find in Biological process main category? Copy the first 10 here.
