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1.! Introductury lecture  about  Ensembl. 

2.!A web-site walk through the key Ensembl web pages. 
    Interactive session. 

3.!Ensembl assignment: Answering questions by using  

    Ensembl (course homepage) 
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Genome assemblies are not created by 

Ensembl, but provided by other institutes /  

consortia, e.g. 

•! NCBI: human, mouse 

•! Rat Genome Sequencing Consortium: rat 

•! Sanger: zebrafish 

•! Broad Institute: mammals 

•! Baylor College: cow 

•! Washington University: chicken 

 etc. etc. 



•! UniProt/Swiss-Prot 
 A manually curated database and therefore of highest
 accuracy 

•! NCBI RefSeq 

 A partially manually curated database 

•! UniProt/TrEMBL 

 Automatically annotated translations of EMBL coding
 sequence (CDS) features 

•! EMBL / GenBank / DDBJ 

 Primary nucleotide sequence repository 

All Ensembl gene predictions are based on 

experimental evidence: 







Comparative genomics 



Homology 



•! Two human genomes differ by
 ~0.1% 

•! Polymorphism: a DNA variation in
 which each possible sequence is
 present in at least 1% of people 

•! Most polymorphisms (~90%) take the
 forms of SNPs: variations that
 involve just one nucleotide 
•! ~1 out of every 300 bases in the human

 genome 

•! ~10 million in the human genome 



Type Consequence 

SNPs in coding area that alter

 aa sequence 

Cause of most monogenic disorders, e.g: 

Hemochromatosis (HFE) 

Cystic fibrosis (CFTR) 

Hemophilia (F8) 

SNPs in coding areas that

 don’t alter aa sequence 

May affect splicing 

SNPs in promoter or

 regulatory regions 

May affect the level, location or timing of

 gene expression 

SNPs in other regions No direct known impact on phenotype 

Useful as markers 



Non-synonymous  In coding sequence, resulting in an aa change 

Synonymous  In coding sequence, not resulting in an aa change 

Frameshift   In coding sequence, resulting in a frameshift 

Stop lost   In coding sequence, resulting in the loss of a stop codon 

Stop gained  In coding sequence, resulting in the gain of a stop codon 

Essential splice site  In the first 2 or the last 2 basepairs of an intron 

Splice site   1-3 bps into an exon or 3-8 bps into an intron 

Upstream   Within 5 kb upstream of the 5'-end of a transcript 

Regulatory region  In regulatory region annotated by Ensembl 

5' UTR   In 5' UTR 

Intronic   In intron 

3' UTR   In 3' UTR 

Downstream  Within 5 kb downstream of the 3'-end of a transcript 

Intergenic   More than 5 kb away from a transcript 
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•! Disease diagnosis 

•! Association studies 

•! Pharmacogenomics 

•! Forensic testing 

•! Population genetics and
 evolutionary studies 

•! Marker-assisted selection 












