
 
 TUTORIAL GUIDE 1 

 

​​Part 1: Introduction to UCSC Genome Browser 

Understand the functioning and usefulness of a genome browser using the UCSC Genome 
Browser (http://genome.ucsc.edu/) 
 
1 - Click on Genome Browser on the sidebar or Genomes on the top bar. 
 

 
 
2 - Search for the TP53 gene (human) using the December 2013 version of the assembly 
 

 
 
 
 
 

http://genome.ucsc.edu/


3 - On the search results page click on the entry "TP53 (ENST00000269305.9) at 
chr17:7668421-7687490" 

 
4 - Include 1000 bases upstream (putative promoter) of the chosen transcript: 
"chr17:7,667,421-7,687,490" 
 
5 - Try changing the order in which the tracks are displayed in the "viewer" 
 
6 - Change the different levels of display of the Spliced ESTs track  

http://genome-euro.ucsc.edu/cgi-bin/hgTracks?position=chr17:7668421-7687490&hgsid=291470541_yGGupfb5AnJFipfJ32OS7BNA3pPx&knownGene=pack&hgFind.matches=ENST00000269305.9,
http://genome-euro.ucsc.edu/cgi-bin/hgTracks?position=chr17:7668421-7687490&hgsid=291470541_yGGupfb5AnJFipfJ32OS7BNA3pPx&knownGene=pack&hgFind.matches=ENST00000269305.9,


7 - View the page on the details of the isoform we have chosen by clicking on the row with the 
corresponding transcript. 

 

 
 
 
 
 
 



8 - View the DNA sequence corresponding to the region in the "viewer". 

 
 

 
 
9 - Starting from Extended DNA Case/Color Options choose to display GENCODE V48 in red 
(254) and Spliced ESTs in green (254). What do the regions colored in yellow represent? 
 
10 - Starting from the page of the details of the chosen isoform (point 7) obtain the protein 
sequence in FASTA format. 
 



 
 
 

​​ 

​​Summary exercise 

Visualize SNPs coding synonymous and missense of mouse NOTCH1 gene  
 
1- Visualize the SNPs (dbSNP version 142) coding synonymous (Coding - Synonymous), in the 
mouse NOTCH1 gene and color them blue 
 
2- We now want to identify the SNPs (dbSNP version 142) missense variants (Coding - 
NonSynonymous) in the mouse NOTCH1 gene and display them in red. Definition of missense 
variant: 
“A genetic alteration in which a single base pair substitution alters the genetic code in a way 
that produces an amino acid that is different from the usual amino acid at that position. Some 
missense variants (or mutations) will alter the function of the protein. Also called missense 
mutation”. From NCI Dictionary of Genetics Terms. 
 
3- "Zoom" this position: chr2:26,467,631-26,467,896 and look at the Coding annotations by 
dbSNP  section of the two SNPs found. 

 



 

​​Part 2: Using the UCSC Genome Browser tables 

The AIM of this exercise is to understand how to perform advanced searches using the "table 
browser" of the UCSC Genome Browser and to look at the search results with the "custom 
tracks".  
 
The "table browser" function allows you to interact almost directly with the tables of the 
MySQL database that make up the skeleton of the UCSC GB through some "custom tracks". 
 
1 - Click on Tables Browser in the browser bar 

 
 
 
 
 
 
 
 
 
 
 
 



​​Identify simple repeats with exact CAG sequence in the human genome 

1 - Choose the simpleRepeats table using the 2013 assembly of the human genome. 
 

 
 
The simple repeats track contains only one table (simpleRepeats). When there are multiple tables 
for a track, the main table with genomic location information appears at the top of the table list. 
 
2 - Click on "summary/statistics" to get the number of simple repeats present in the human 
genome 
 
4 - Create a filter to obtain only simple repeats whose sequence is CAG 

  
 
 



​​Identify simple repeats with exact CAG sequence that are found on UCSC genes 

1 - Click on the "create" button in the " Intersection with knownGene " section to reach the 
intersection creation page. 
 
2 - Choose the option “All Simple Repeats records that have any overlap with GENCODE 
V48” and click on “submit” 
 
3 - Click on "summary/statistics" to get the number of simple repeats identified 
 
4 - Choose the "hyperlinks to Genome Browser" option in the "output format" section and 
click the "get output" button 
 
5 - Click on the link “trf at chr1:81501782-81501833” (Gene ADGRL2) 
 
6 - Cliccare su “trf at chr12:6,936,717-6,936,775” (Gene ATN1) 
 
 
​​Creating Custom Tracks 

1 - In "output format" on the main page of the table browser choose "custom track" and then 
click on "get output" 
 
2 - Rename the custom track "SRepeatsGenes" and change the description to "Intersection of 
simple CAG repeats with Genes". Finally, click on "get custom track in genome browser" 
 

 
 
3 - Move on the gene "HTT (Homo sapiens huntingtin (HTT), mRNA.)" and zoom in on the 
first exon at 5' 



 
4 - Go back to the main page of the table browser and note that custom tracks are available for 
creating filters and intersections. 
 
5 - Click on "My Data" on the top navigation bar and choose the "custom tracks" option  to 
display the custom tracks management page. 
 
6 - Connect to the Compgen website 
http://compgen.bio.unipd.it/~stefania/Didattica/AA2024-2025/MMOL_BIOINFO_EB/MMOL_
BIOINFO_EB.html and download the Practical_session_2.zip file by clicking on "Guide" in the 
line " II Bioinformatics practical session " 
 
7 - Unzip the Practical_session_2.zip file and open the BED file with the text editor: 
 

●​ Information about the default display of our custom track 
 

browser position chr4:56010000-56030000 
browser pix 800 
browser hide all 
browser full knownGene 
 

●​ Track Features 
 

track name="Items" description="Track for bioinfo2 bioevo" visibility=2 color=0,60,120 
useScore=1 db=hg38 
 

●​ Sequences that will be represented by the "custom track" in BED format 
 

Chr4​ 56010000​ 56015000​ Item1​ 100​ + 
Chr4​ 56014000​ 56019000​ Item2​ 200​ + 
Chr4​ 56017000​ 56023000​ Item3​ 800​ - 
Chr4​ 56021000​ 56028000​ Item4​ 300​ - 
 
9 - Click on  the "add custom track" button  and paste the custom track on the appropriate 
field.  
 

http://compgen.bio.unipd.it/~stefania/Didattica/AA2024-2025/MMOL_BIOINFO_EB/MMOL_BIOINFO_EB.html
http://compgen.bio.unipd.it/~stefania/Didattica/AA2024-2025/MMOL_BIOINFO_EB/MMOL_BIOINFO_EB.html


 
 
10 - Click chr4, the default position of our custom track, to view the elements 
 
 
 

​​Summary exercise 

Using the tables in the UCSC Genome Browser: 
1.​ Make a custom track via the table browser to represent the subsequences of the isoform 

"ENST00000269305.9" (GENCODE V48 table) that overlap at least one mRNA (table 
all_mrna) and view them in the Genome Browser. 

2.​ Obtain the DNA sequence of the custom track and highlight in yellow the sequences that 
overlap between the GENCODE V48 track and the track of the transcript 
"ENST00000269305.9". What do yellow sequences represent? 

 


