
Mapping the UniProt Human Reference Proteome 
to the Reference Genome and Variation Data 

Andrew Nightingale1, Jie Luo1, Maria Martin1 and the UniProt Consortium1, 2, 3

1EMBL-European Bioinformatics Institute, Cambridge, UK 

2SIB Swiss Institute of Bioinformatics, Geneva, Switzerland

3Protein Information Resource, Georgetown University, Washington DC & University of  Delaware, USA  

Email: help@uniprot.org

URL: www.uniprot.org

Funding
UniProt is funded by the European Molecular Biology Laboratory, National Institutes of Health, European Union, Swiss Federal Government, British Heart Foundation and National Science Foundation.

1) The Genome Reference Consortium, http://www.ncbi.nlm.nih.gov/projects/genome/assembly/grc/index.shtml
2) Durbin, R. et al., A map of human genome variation from population scale sequencing., Nature 467(7319):1061 (2010)
3) Cancer Genome Project: http://www.sanger.ac.uk/research/projects/cancergenome/
4) Chen Y. et al., Ensembl Variation Resources., BMC Genomics 11(1):293 (2010)
5) Simon A. Forbes et al., COSMIC: http://cancer.sanger.ac.uk 

ReferencesFuture Developments
● UniProt intend to extend the variant import pipeline to include other 
species with a complete proteome.  

Mapping Variants to the UniProt 
Human Reference Proteome

Invaluable Information Provided by 
Variants

● Now that UniProt has the human reference proteome mapped to the 
human reference genome, UniProt has developed a pipeline to import 
high-quality 1000 Genomes(2) and COSMIC(5) non-synonymous single 
amino acid variants from Ensembl variation(4), Figure 2.

● 389,935 single amino acid variants have been identified for import into 
the UniProt human reference proteome. 

Introduction Mapping the Complete Human 
Proteome to the Reference Genome
● Mapping was made possible through a process of aligning all human 
protein sequences in the UniProt Knowledgebase (UniProtKB) to the 
protein translations in Ensembl, based on 100% amino acid identity over 
the entire sequence.

● Using an example to demonstrate the mapping pipeline in more detail, 
Figure 1.  The transcription and translation products of the human gene 
GSTZ1 are mapped to the two existing isoforms of MAAI_HUMAN by 
amino acid identity. The first transcript is mapped to isoform-1. Two 
separate gene transcripts with identical amino acid sequence are mapped 
to isoform-2.  A forth gene product is mapped to an existing TrEMBL entry, 
A6NED0; whilst a final unknown product is not found in UniProtKB and 
therefore is added to UniProtKB as a new TrEMBL record. 

Figure 1: Mapping of the Ensembl Human BRCA1 gene to the protein sequences of UniProtKB's 
BRCA1_HUMAN Entry P38398.

● UniProt has annotated the complete Homo sapiens proteome and 
approximately 20,000 protein coding genes are represented by a 
canonical protein sequence in UniProtKB/Swiss-Prot.

● Most of these protein sequences are now mapped to the reference 
genome assembly produced by the international Genome Reference 
Consortium (GRC)(1).

● As described in a separate poster, UniProt manually annotate variant 
sequences with known functional consequences from the literature.

● Studies on sequence variation  are increasing; projects like 1000 
Genomes(2) and the Cancer Genome Project(3) are generating a vast 
amount of variant information that is, or will be, stored by Ensembl 
variation(4) in their databases.

● This exponential growth of variation information means a new automated 
strategy is required for the selection and importing of biomedical sciences 
and clinical relevant variants from Ensembl variation into UniProtKB.

● The imported variant information provides amino acid mutations, 
observed within the sampled population, for specific protein sequence 
isoforms, Figure 2.

● Biochemical and biomedical consequences of germline and somatic 
variants are defined through well characterised phenotypes observed in 
sample populations, Figure 3.

● Prediction of the potential consequence of a variant on an individual 
when a phenotype for an observed variant in a population has not been 
isolated. 

Figure 3:The Good and the Bad biochemical and biomedical consequences of missense variants.

Figure 2: Examples of the new information provided by the new variant import pipeline.
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