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Exploring the Ensembl Bacteria genome browser 

 
 
Exercise: Finding genomes 
 
Go to Ensembl Bacteria and find the species Belliella baltica. How 
many coding and non-coding genes does it have? 
 
Answer: Go to bacteria.ensembl.org and start to type the name 
Belliella baltica into the search species box. It will autocomplete, 
allowing you to select Belliella baltica DSM 15883, (TaxID 866536) 
from the drop-down list. Click on More information and statistics. 
Belliella baltica has 3,680 coding genes and 53 non-coding. 
 
Exercises: The Region in Detail view 
 
Exercise – Exploring a genomic region in E. coli 
 
(a) Find the genome of E. coli str. K-12 substrain MG1655. Go to the 
region from 2,781,249 to 2,860,361 bp on the chromosome. What is 
the name of the sequence read on which this genome is based. 
 
Answer: From http://bacteria.ensembl.org/ enter part of the name 
into the genome search box (e.g. MG1655) and then select the correct 
genome to go to the info page. Click on a link to the example region, 
and then enter Chromosome: 2781249-2860361 in the location box and 
hit “Go”. The blue bar in the middle of the image is the contig, which is 
labelled “U00096.3”. 
 
(b) Zoom in on the proV gene. 
 
Answer: Drag a box around the proV gene in the top image and select 
“Jump to region”. 
  
(c) Turn on the All Repeats track in this view. Are there any repeats 
near the proV gene? 
 
Answer: Click on “Configure this page” on the left of the page. Click on 
“Repeat regions” in the left hand menu. Click on the select box next to 
“All repeats” and click on the tick at the top right of the window. If you 

http://bacteria.ensembl.org/
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don’t see a repeat track in the lower windw, zoom out with the controls 
until they appear. There is a dispersed repeat downstream of proX. 
 
(d) Create a Share link for this display. Email it to yourself and open 
the link. 
 
Answer: Click on “Share this page” on the left hand side of the page 
and copy the URL, which you can then use. 
 
(e) Export the genomic sequence of the region you are looking at in 
FASTA format. 
 
Answer: Click on “Export data” on the left hand side of the page. 
Choose FASTA sequence from the output dropdown and then click 
“Next”. You can then choose to download the FASTA as a file or view it 
as HTML in the browser. 
 
(f) Turn off all tracks you added to the Region in detail page. 
 
Answer: Return to the Region in Detail page, and then click “Configure 
this page” and then select “Reset configuration”. 
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Genes and transcripts 

Exercises: Genes and transcripts 
 
Exercise – Exploring a gene 
 
Start in http://bacteria.ensembl.org/index.html and select the 
Escherichia coli strain K-12 substr. MG1655 genome.  
 
(a) What GO: biological process terms are associated with the era 
gene? 
 
Answer: Enter part of the name into the genome search box (e.g. 
MG1655) and then select the correct genome to go to the info page. 
Enter eta into the search box and hit “Go”. Click the “era” link in the 
first hit to go to the era gene page. From here, click “GO: biological 
process” in the left hand menu. There are two terms, GO:0006468 and 
GO:0042274. 
 
(b) What domains can be found in the protein product of this gene? 
How many different domain prediction methods agree with each of 
these domains? 

 
Answer: Click on the protein ID link in the transcript table on the gene 
page. The summary shows a GTP binding domain (TIGRFAM, 
Superfamily, Pfam, HAMAP) and a KH domain (Superfamily, Pfam, 
PROSITE profiles) though some predictions combine both domains into 
one signature.. 
 
  

http://plants.ensembl.org/index.html
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Exercise – Finding a gene by sequence 
 
Search for genes that match the following DNA sequence: 
 
GATTTAACTGGTTTACTAGTAAATGAAAGGTCATTAGGACATGTAGATTTAATCGACGTA 

AGTAATTATTTAGGTATATCTCCTAGTCGTTACTCTTTTAAGTGGTATGAAATTTCTAGA 

TATTGGGATAACGAGAAGAATAGAAGAATTATTAGAGAATATAGTATAGAAAACGCTAGA 

TCAATATATTTATTAGGTAACTATCTACTATCTACCTATAGTGAACTAGTTAAGATAGTT 

GGTCTACCTTTAGATAAATTATCAGTAGCTAGTTGGGGAAATAGAATAGAGACTTCACTA 

ATAAGGACTGCTACAAAATCTGGGGAATTAATTCCTATTCGAATGGATAATCCTAACCGT 

CCTTCAAAAATAAAAAAGAATATAATTATTCAACCAAAAGTTGGTATCTATACTGATGTT 

TATGTTCTTGATATATCTTCAGTTTATTCATTAGTGATAAGAAAATTTAATATAGCTCCA 

GATACTTTAGTCAAAGAGCAGTGCGATGATTGTTATAGTTCCCCAATTTCTAATTACAAA 

TTTAAGAGAGAACCGTCTGGCCTTTACAAGACATTTTTAGATGAGTTAAGTAATGTTCGA 

GATTCTAACAAAATAAAGGTTATTGAAGAGTTAATATCGTCATTTAATGATTATGTTCA 

 
What do you think the sequence encodes? 
 
Answer: Click on “Sequence search” in the top bar. Paste the sequence 
in and hit “Submit”. The search finds 12 hits, which appear to be DNA 
polymerase III from species of Sulolobus. 
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Comparative genomics 

 
Exercises: Comparative genomics 
 
(a) Find the gene fdh in Staphylococcus aureus subsp. aureus N315. 
How many orthologues does it have? 
 
Answer:  Type Staphylococcus aureus subsp. aureus N315 into the  
species search box on Ensembl Bacteria, then select the genome. Type 
fdh into the search box and click Go. Choose fdh from the list to  go to 
the gene tab. 
Orthologues (367) is shown in the left hand menu, showing that there 
are 367 orthologues. 
 
(b) Find the human orthologue. What is the target %id and the 
query %id? Why are these different? 
 
Answer: Click on Orthologues (367) to open the orthologues table. 
Type Homo sapiens into the Filter box to narrow down the table. The 
target %id is 16 and the query %id is 22. These are different because 
the proteins are different lengths. 
 
(c) Click on the link to go to this human gene in Ensembl. (You may 
wish to open this in a new tab). What GO terms describe the first 
transcript of this gene?  
 
Answer: Right click on the human ID ENSG00000092621, then select 
open in a new tab. Choose the first transcript, ENST00000369409, then  
open GO table from the left hand menu to get the list. 
 
(d) What GO terms describe the S. aureus gene? Do they overlap? 
How would you explain the difference in numbers of GO terms 
between the two orthologues? 

 
Answer: Go back to your Ensembl Bacteria tab. Click on GO: molecular  
function. The GO:terms associated with the gene are GO:0016616 and  
GO:0051287. Both of these can be found on the human list. 
There are more GO:terms known for human genes because  
they have been more extensively studied. Also, many of the  
human GO:terms refer to processes that do not occur in single  
celled bacteria.  
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Using your own data 

Exercises: Using your own data 
 
Exercise - Transcriptome data in E. coli 
 
This directory contains BigWig format files with the extension .bw 
which contain RNAseq data aligned to the E. coli genome.  
 
ftp://ftp.ensemblgenomes.org/pub/misc_data/areba/Escherichia_co
li_K-12_MG1665/  
 
Pick one or two files and add them as tracks to the browser for 
Escherichia coli K12 MG1655. 
 
You can find out more about this experiment at 
http://www.ebi.ac.uk/ena/data/view/SRP011371  
 
Answer: Find your way to  the Region in Detail view for this genome 
(detailed above). Click the “Add your data” button. Enter a sensible 
name for your track and select “BigWig” from the drop down menu. 
Paste the url of your chosen file into the box e.g. 
ftp://ftp.ensemblgenomes.org/pub/misc_data/areba/Escherichia_coli_
K-12_MG1665/SRP011371-SRR441579.forward.bw and hit “Attach”. 
Choose a colour for your track and hit “Save”. Click on the tick to close 
the box, and your data will be displayed.  
 
Exercise - VEP in bacteria 
 
Find the genome for Bacteroides fragilis 638R and launch the VEP 
tool. Use the VEP to predict the effects of a 7 bp deletion of TCTACAA 
on the supercontig FQ312004 at the position 258140-258146. 
 
Answer: Type Bacteroides fragilis 638R into the species search box on  
Ensembl Bacteria, then select the genome. Click on Variant Effect 
Predictor. Put the following into the input box: 
FQ312004 258140 258146 TCTACAA/- + 
Click Next> then HTML to get the results. 

ftp://ftp.ensemblgenomes.org/pub/misc_data/areba/Escherichia_coli_K-12_MG1665/
ftp://ftp.ensemblgenomes.org/pub/misc_data/areba/Escherichia_coli_K-12_MG1665/
http://www.ebi.ac.uk/ena/data/view/SRP011371
ftp://ftp.ensemblgenomes.org/pub/misc_data/areba/Escherichia_coli_K-12_MG1665/SRP011371-SRR441579.forward.bw
ftp://ftp.ensemblgenomes.org/pub/misc_data/areba/Escherichia_coli_K-12_MG1665/SRP011371-SRR441579.forward.bw

