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BROWSER EXERCISES 

 
Answer 1 - Human: The MYH9 gene, splice variants, sequence 
variation and orthologues 
 
(a) Go to the Ensembl homepage (http://www.ensembl.org). 
 
Select Search: Human and type MYH9. Click Go, then Human on the 
results page. Click on Gene. 
 
Click on either the Ensembl ID ENSG00000100345 or the HGNC 
official gene name MYH9. 
 

 Chromosome 22 on the reverse strand. 

 Ensembl has 11 transcripts annotated for this gene. 

 Three transcripts are protein coding. 

 The longest transcript is MYH9-001 and it codes for a protein 

of 1,960 amino acids 

 (b)  These are some of the phenotypes associated to MYH9 
according to MIM: autosomal dominant deafness, Epstein 
syndrome, and Fechtner syndrome. Click on the records for 
more information. 

 
(c)      Click on ‘Variation Table’ in the side menu.  Choose ‘Show’ next 

to the missense variation option. 
 

For the proteins encoded by MH9, many missense variants 
have been discovered. Some are imported from dbSNP (i.e. all 
variants with an identifier starting with ‘rs’) while others are 
from the COSMIC (Catalogue of Somatic Mutations in Cancer 
http://cancer.sanger.ac.uk/cancergenome/projects/cosmic/) 
database (i.e. all variants with an identifier starting with 
‘COSM’). 

 
(d)  Click on ‘Comparative Genomics - Orthologues’ in the side menu. 

 
         Click ‘Rodents’ to minimise the species shown. 

 

http://www.ensembl.org/
http://cancer.sanger.ac.uk/cancergenome/projects/cosmic/
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There is one mouse orthologue predicted for human MYH9, i.e. 
ENSMUSG00000031138. 
 
Click on ‘Alignment (protein)’ for ENSMUSG00000022443. 
 
The proteins are the same length, and are 97% identical. 

 

 
Answer 2 - Human: MYH9-001, sequence and function 
 
(a) Click on MYH9-001 (ENST00000216181) from the Gene tab, or 
search for MYH9-001 in the browser and click on the hit to go to the 
Transcript Tab.  
 

 It has 41 exons. This is shown in the Transcript summary or in 

the left hand side menu Exons.  

 Click on the Exons link in this side menu. Exon 1 is completely 

untranslated, and exons 2 and 41 are partially untranslated 

(UTR sequence is shown in purple). You can also see this in the 

cDNA view if you click on the cDNA link in the left side menu.  

 MYH9-HUMAN from UniProt/Swiss-Prot matches the 

translation of the Ensembl transcript. Click on MYH9-HUMAN 

to go to UniProtKB, or click align for the alignment. 

 The Gene Ontology project (http://www.geneontology.org/) 

maps terms to a protein in three classes: biological process, 

cellular component, and molecular function. Meiotic spindle 

organisation, cell morphogenesis, and cytokinesis are some of 

the roles associated with MYH9-001. 

 
Answer 3 – Mosquito: exploring the genome and protein 
function 
 
(a) Go to metazoa.ensembl.org. Open the drop down list or click on 
View full list of all Ensembl Metazoa species. 

There are two Anopheles species: Anopheles gambiae and 
Anopheles darlingi. 

 

http://www.geneontology.org/
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(b) Click on Anopheles gambiae, then on More information and 
statistics. 

The genome was published in 2002 by Holt et al and 
updated in 2007 by Sharakhova et al. 

 
(c) Search for Gr44 and go to the Gene summary. 
 
Click the ‘Show transcript table’ button to see these, or click ‘Splice 
variants’ in the left hand menu. 
 
There are 5 splice variants 
 
The ‘Splice variants’ view shows where protein domains are coded 
for within the transcripts.  Protein domains from Pfam and Panther 
projects are common to all transcripts.  Click on a domain to go to a 
link with more information; for example click on the Pfam domain 
‘7TMchemorcpt’ and then ‘IPR013604’ to learn more about the 7-
transmembrane chemoreceptor. 
 
(d) Click ‘GO: biological process’ in the left hand menu. Gr44 is 
involved in ‘sensory perception of taste’. 
 
 
Answer 4 – Exploring a genomic region (mouse and human) 
 
(a) Go to the Ensembl homepage (http://www.ensembl.org/). 
 
Select Search: Mouse and type 4:136462271-136562270 in the text 
box (or alternatively leave the Search drop-down list like it is and 
type mouse 4:136462271-136562270 in the text box). 
Click Go. 

This genomic region is located on cytogenetic band D3.  
 
This region encodes the Luzp1 gene, which has six protein-
coding transcripts (splice variants). 

 
(b) Click Configure this page in the side menu (or on the cog wheel 
icon in the top left hand side of the bottom image). 
 
Click ‘RNASeq models’ in the left hand menu.  Click on the box in the 
matrix for Brain: Gene model. Turn it on, using ‘expanded with 
labels’.  Close the menu. 

http://www.ensembl.org/
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There is a gene model based on RNASeq evidence that matches to 
Luzp1-004. 
  
(c) There are several ways to do this.  One way is to click on a Luzp1 
transcript, and in the pop-up menu, click on the Gene ID 
(ENSMUSG00000001089).  This should bring you to the Gene Tab for 
mouse Luzp1. 
 
In the left hand menu, click ‘Orthologues’. Find the human orthologue 
in the list, and click on its location: 1:23410516-23504301:-1. 
 
You should be in Region in Detail for human, showing Luzp1 
transcripts. 
 

(d) Hover over the track name for ’37 way GERP …’ and click the X. 
 
(e) Click Configure this page in the side menu (or on the cog wheel 
icon in the top left hand side of the bottom image). 
 
Type 1000 in the Find a track text box. 
Select 1000 Genomes -AFR 
 
Save and close the new configuration by clicking on  (or anywhere 
outside the pop-up window). 
 
There are many missense variants (colored yellow) in these 
transcripts. 
 
(f) Click the picture icon and click the download icon next to PNG.  
(Note … PNG x10 is the highest resolution in png format). 
 
(g) Click Share this page in the side menu. 
 
Select the link and copy. 
Compose an email to yourself, paste the link in and send the message. 
Open the email and click on your link.  You should be able to view the 
page with the new configuration and data tracks you had added to in 
the Location tab. 
 
(h) Click Export data in the side menu. Leave the default parameters 
as they are. 

http://www.ensembl.org/Mus_musculus/Gene/Summary?db=core;g=ENSMUSG00000001089;r=4:136462271-136562270;t=ENSMUST00000105849
http://www.ensembl.org/Homo_sapiens/Location/View?g=ENSG00000169641;r=1:23410516-23504301:-1
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Click Next>. 
Click on Text. 
 
Note that the sequence has a header that provides information about 
the genome assembly (GRCh37), the chromosome, the start and end 
coordinates and the strand. For example: 
 
>1 dna:chromosome 

chromosome:GRCh37:1:23410516:23504301:1 

 
(i) Click Configure this page in the side menu. 
Click Reset configuration. 
Click . 
 
Answer 5 - Human: Exploring a single nucleotide polymorphism 
(SNP) 
 
a) Go to the Ensembl species page for human and search for NPC1 
 
In the ‘Variation Table’, click on ‘Show’ for the ‘Missense variants’ in 
the ‘Summary of variation consequences in ENSG00000141458’ 
table. 
 
Type e.g. ‘215’ and/or ‘h/r’ in the ‘Filter’ text box. 
 

The dbSNP accession number for the H215R variant is 
rs1805081. 

 
Note that HGVS (Human Genome Variation Society) notations are not 
by default shown in the table. They can be added as follows: 
 
Click on ‘Configure this page’ in the side menu. 
Click on ‘Consequence options’. 
Check ‘Show HGVS notations’. Save and close. 
 
(b) Click on  ‘rs1805081’. 
 

No, rs1805081 is missense for only one NPC1 transcript (i.e. 
ENST00000269228). It is ‘non-coding exon variant’ (NC 
transcript variant) for one transcript and ‘upstream gene 
variant’ for two other transcripts. 
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Note that in total 15 transcripts have been annotated for the NPC1 
gene: 
http://www.ensembl.org/Homo_sapiens/Gene/Summary?db=core;g
=ENSG00000141458. 
 
(c) In Ensembl, the alleles of rs1805081 are given as T/C, because 
these are the alleles in the forward strand of the genome. In dbSNP 
the alleles are given as A/G because the person(s) who submitted this 
variant apparently had sequenced the reverse strand of the genome. 
In literature the alleles are mostly given as A/G, because the NPC1 
gene is located on the reverse strand of the genome, thus the alleles 
in the actual gene and transcript sequences are A/G. 
 
(d) In Ensembl, the allele that is present in the GRCh37 reference 
genome assembly is put first, i.e. T. In the literature normally the 
major allele (in the population of interest) is put first. In the case of 
rs1805081 the allele in the reference genome is the major allele in 
almost all populations studied, but as the reference genome is an 
amalgamation of the genomes of just a few individuals this is by no 
means the case for all variants. 
 
(e) Click on ‘Population genetics’ in the side menu. 
 

Yes, the allele frequency of C greatly varies across different 
populations. It ranges from 0 in the LWK (Luhya in Webuye, 
Kenya) and YRI (Yoruba in Ibadan, Nigeria) populations to 0.483 
in the GBR (British in England and Scotland) population. 

 
(f) Click on ‘Phenotype Data’ in the side menu, then on 
‘pubmed/19151714’ behind ‘OBESITY in the ‘Phenotype Data’ table. 
 

The association between rs1805081 and obesity is described in 
the paper ‘Genome-wide association study for early-onset and 
morbid adult obesity identifies three new risk loci in European 
populations’ (Meyre et al. Nat Genet 2009 Feb;41(2):157-9). 

 
(g) Click on ‘Phylogenetic Context’ in the side menu. 
 

Gorilla, orangutan, macaque and marmoset all have a T in this 
position. This is a stronger support to claim that T is the ancestral 
allele at this locus. 

 

http://www.ensembl.org/Homo_sapiens/Gene/Summary?db=core;g=ENSG00000141458
http://www.ensembl.org/Homo_sapiens/Gene/Summary?db=core;g=ENSG00000141458
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BioMart 

 
Answer 1- Mouse: Export sequences in FASTA format  
 
On the Ensembl homepage (http://www.ensembl.org/), click on the 
‘BioMart’ link on the toolbar. 
 
Start with all genes in mouse by choosing the ‘Ensembl Genes 75’ 
database, then ‘Mus musculus genes (GRCm38p.2)’ dataset. 
 
Now, filter for the genes on the 17 chromosome only: 
 
Click on ‘Filters’ in the left panel, expand the ‘REGION’ section by 
clicking on the + box. Select ‘Chromosome – 17’. Make sure to check 
the box in front of the filter is ticked, otherwise the filter won’t work. 
 
Now click the ‘Count’ button on the toolbar. 
 

This will give you 1665/ 39179 Genes. 
 
Now filter further for genes that are protein-coding by expanding the 
‘GENE’ section (simply click on the + box). Then select ‘Gene type – 
protein_coding’ and click again on ‘Count’. This now gives you 1088 
/ 39179 Genes. 
 
Finally, filter for genes that encode proteins that contain 
transmembrane domains. Expand the ‘PROTEIN DOMAINS’ section 
by clicking on the + box. Select ‘Transmembrane domains – Only’.  
 

There are 347 genes on the murine 17 that are protein coding 
and contain transmembrane domains. 

 
Now you can specify the attributes to be included in the output (note 
that a number of attributes will already be selected by default). Click 
on ‘Sequences’, then ‘Protein’. The sequence will be exported as 
FASTA format. 
 
 
Have a look at a preview of the results (only 10 rows of the results 
will be shown): 

http://www.ensembl.org/
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Click the [Results] button on the toolbar. 
 
If you are happy with how the results look in the preview, output all 
the results by selecting ‘Export all results to’, then choose the 
‘Compressed web file (notify by email), click on ‘Unique results only’, 
enter your email address in the appropriate box and click on ‘Go’. 
 
 
Answer 2 – Human: Convert IDs 
 
Click New. 
Choose the ENSEMBL Genes 75 database. 
Choose the Homo sapiens genes (GRCh37) dataset. 
 
Click on Filters in the left panel. 
Expand the GENE section by clicking on the + box. 
Select ID list limit - RefSeq protein ID(s) and enter the list of IDs in 
the text box (either comma separated or as a list).  
HINT: You may have to scroll down the menu to see these. 
 
Count shows 11 genes (remember one gene may have multiple splice 
variants coding for different proteins, that is the reason why these 29 
proteins do not correspond to 29 genes). 
 
Click on Attributes in the left panel. 
Select the Features attributes page. 
Expand the External section by clicking on the + box. 
Select HGNC symbol and RefSeq Protein ID from the External 
References section. 
 
Click the Results button on the toolbar. 
Select View All rows as HTML or export all results to a file. Tick the 
box Unique results only. 
 
Answer 3 - Leishmania: Browser and BioMart 
 
BioMart 
 
Go to the Ensembl protists homepage (http://protists.ensembl.org/). 
Click on the ‘BioMart’ link on the toolbar. 
 

http://protists.ensembl.org/
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Choose the ‘Ensembl Protists Genes 22’ database. 
Choose the ‘Leishmania major genes (ASM272v2 (2))’ dataset. 
 
Click on ‘Filters’ in the left panel. 
Expand the ‘REGION’ section by clicking on the + box. 
Choose ‘Chromosome/Scaffold’ and select ‘35’ 
Select ‘Coordinates’ and enter 678181 into ‘Start’ and 701968 into 
‘End’ 
Click count to see there are 6 genes in this region. 
 
Click on ‘Attributes’ in the left panel. 
Expand the ‘GENE’ section by clicking on the + box. 
Deselect ‘Ensembl Transcript ID’. 
Select ‘Gene Name’  
Expand ‘EXTERNAL’ and select ‘GO Term Accession’ and ‘GO Term 
Name’. 
 
Click the [Results] button on the toolbar. 
 
Out of the 6 genes shown, two have GO terms associated with them, 
and 1 has a gene name. 
 
Browser 
 
Go to the Ensembl protists homepage (http://protists.ensembl.org/). 
Change ‘All species’ to ‘Leishmania major’ and type in 35:678181-
701968 into the search box. 
 
This should take you to the Location tab, where six genes are drawn 
in the window. 
 
Click on a gene, and jump to the gene ID (for example 
‘LmjF.35.1570’).  In the gene tab, if there are numbers in the GO link 
in the left hand menu (for example GO: biological processes (2)) then 
there are associated GO terms.  Click on the link in the left hand menu 
to see these. 
 
Go back to the Location tab and do this gene by gene to check them 
all. 
 
 
 

http://protists.ensembl.org/
http://protists.ensembl.org/Leishmania_major/Gene/Summary?db=core;g=LmjF.35.1570;r=35:678181-701968;t=LmjF.35.1570:mRNA

