Genome Browser tool exercises

Gene finding and annotation using Genome Browser
Exercise answers 

USCS Genome Browser: http://genome.ucsc.edu/
USCS Gateway: http://genome.ucsc.edu/  Genome Browser (or Upper bar  Genomes)

[Difficulty level: * Easy; ** Average; *** High]

Ex.1 – UCSC Genome Browser (I) [*]
a) Consider the Human assembly GRCh37/h19 and look for the HES6 gene.
· In which genomic strand and region is the RefSeq longer variant of the gene located?

· How many exons is it composed of? 

· Which are the RefSeq ID, full name (description), length (size), and cytogenetic band of such variant?

· Which is the closest upstream gene to the HES6 gene? Is it located on the same or opposite strand? How many exons is it composed of?

b) Enable GC Percent [dense] from Mapping and Sequencing tracks and CpG Islands [show] from Regulation tracks.
· Is there any CpG island in the genomic region of the HES6 gene? If yes, which are its coordinates?

· In which region do you notice the most regulatory activity? Does it involve a CpG island and/or any Transcription Factor Binding Site (look at the Tnx Factor ChIP and H3K27Ac Mark regulation tracks)? 


Ex.2 – UCSC Genome Browser (II) [***]

CpG islands contain increased CG percentages with respect to other genomic regions. CpG islands are associated with DNA methylation, DNA deamination and gene expression. Since their mutation rate, CpG islands are relatively rare in Vertebrates, but usually they are present in genome regions with a particular evolutionary importance; e.g. involved in gene expression. For this reason, many key Transcription factors (TFs) may bind these regions.
a) Go to the genomic region chr11:125,496,251-125,527,042 of the Human assembly GRCh37/h19.
· Which genes do you see in this region?

b) Enable CpG Islands [show] and ENCODE Regulation [show] from Regulation tracks. (The latter should be enabled by default, so you have to check just the former).

· Do you see any CpG island?

· Skip to the 5’ gene region. Which is the location of the promoter upstream part plus the 5’UTR region of the gene?

· Do you see any exon sequence in this region?

· Does this region contain CpG islands?

· If there are CpG islands, what are their coordinates?

· Are they overlapping with TFBSs assayed by ChIP-Seq?


Ex.3 – UCSC Genome Browser (III) + BLAT {Upper bar  Tools  Blat} [*]

[bookmark: OLE_LINK1]Structural variants (SVs) are huge DNA modifications spanning from 1kb to 3Mb in length. Usually they are less studied in cancer since the intrinsic difficulty to detect them into novel DNA sequences. The presence of these variants in a regulatory region may cause deleterious mutations or changes in the cell cycle regulation, inducing uncontrolled cell proliferation. Knowing them helps to understand the mechanism behind gene expression in cancer.
a) Go to the Gateway and enter coordinates chr10:83,635,070-84,746,935 of the Human assembly GRCh37/h19.
· Which genes do you see in this region?

b) Now enable TFBS Conserved and DVG Struct Var tracks (respectively from Regulation and Variation track groups). Consider the promoter region of this gene (say 1000 nucleotides upstream the gene start).
· Which coordinates has this region?

· Are there conserved TFBS in this region?

· Download the related DNA sequences of these TFBSs.
      (Only the first sequence you get)

· Does it map in other genomic regions?


Ex.4 – UCSC Table Browser {Upper bar  Tools  Table Browser} [***]
SVs, SNPs and indels are very important in cancer susceptibility. BRCA1/BRCA2 gene products are involved in DNA repair. At least 20% of the absolute risk of breast cancer in the general population is due to clinically-associated variants in these genes.

Find and download all those flagged SNPs in the BRCA1 and BRCA2 genes that are associated with a missense or a frameshift mutation and have been validated by the HapMap or 1000Genomes projects.
· Download a BED format list. (To have a full description of the BED format, go to http://www.ensembl.org/info/website/upload/bed.html)

· How many of them fall in a conserved TFBS?

· How many of them map in the BRCA1 gene? How many in the BRCA2 gene?


Ex.5 – Annotation tracks [**]
The following exercise is about the use of annotations in the Genome Browser. 

Consider the BRCA1 gene. 
For the Human assembly GRCh37/h19, describe:
· [bookmark: _GoBack]The number of different BRCA1 transcript variants.
· How many and which of them are non-coding.
(Consider transcript variant 1, ID: uc010whs.1, in the next steps …)
· Sequence position.

· Length.

· Total exon count.

· Associated diseases.

· At least 3 of the associated GO terms for Biological process.

· At least 3 examples of Reactome pathways in which the gene is involved.

· Affymetrix data from the Genomic Institute of the Novartis Founation (GNF) show differential expression in Burkitts lymphoma. What is the behavior of this gene in relation to the control?

· Download the genomic sequence of uc010whs.1, highlighting the exons. 

· An exon is not located in the CDS region (it is a non-coding exon). Please, locate it
onto the gene sequence.
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