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Enabling Interpretation of protein variation effects
with UniProt

Introduction

Understanding the effect of genetic variants on protein function iIs crucial to thoroughly understand the role of proteins in disease biology.
UniProt aims to support the scientific community, computational biologists and clinical researchers, by providing a comprehensive, high-quality
and freely accessible resource of protein sequence and functional information. This Includes a comprehensive catalogue of protein altering
variation data coupled with information about how these variants affect protein function.

UniProt variant data sources

Variant data from literature Large-scale variant data

Variants are captured from the scientific T ——— 1. Imported variant
literature and manually reviewed for — data is dependent
addition to UniProtKB/Swiss-Prot o o e upon exact mapping

between the

reference proteome
and genome.

Spinal muscular atrophy 1 (SMA1) € 6 Publcations

The disease is caused by mutations affecting the gene reprasented in this entry. genetic Variations in d prOtein % OS M I C TCG A E XA C 2 . Varl ant d ata IS
Catal In Cancer

Disease description: A form of spinal muscular atrophy, & group of neuromuscular disorder characterized by degenaration of the anterior hom cells of the spinal cord, leading to symmetrical muscle ogue Of Somatic Mutations .

weakness and atrophy. Autosomal recessive forms are classified according to the age of onset, the maximum muscular activity achieved, and survivarship. The severity of the disease is mainly I m O rt e d fro m a
determinad by the copy number of SMN2, a copy gene which predominantly produces exon 7-skipped transcripts and only low ameunt of full-length transcripts that encode for a protein identical to p

SMN1. Only about 4% of SMA patients bear one SMN1 copy with an intragenic mutation. SMA1 is a severe form, with onset before 6 manths of age. SMA1 patients never achieve the ability to sit.

See also OMIM:253300 Variety Of resou rces
Natural variant VAR 03407, 116 [=FinSMAL @ 1 pyblication ~ Corresponds to variant dbSNP:rs104892933 Ensembl, ClinVar, 1 Va ria nt data inCI Ud I ng effeCtS Of the S ria nt to CO m p I e m e nt th e
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Pathology & Biotech

Involvement in disease

Description of disease associated with

Natural variant: VAR 034308 135 Q—EinSMAL. @ i publication = Corresponds to variant dbSNP:rs104893334 Ensembl, ClinVar, 1 on the prOtEin and |inkS tO Va ria nt 1000Genomes 859 757 81216
Nefural variant: VAR 005517, 272 Y = Cin SMAL; abolishes SMN binding to RPP20/POPT.  § 4 pyblications ~ (COrTesponds ta variant 1 resources : f -
dbSNP:rs104893922 Ensembl, Clnvar. Clinvar 183,655 76,218 S@t O Varl antS
Natural variant VAR Doge20) 279 G-V in SMAL; slightly reduces SMN binding to RPP20/POP7. 4 7 publications » Corresponds to variant 1 COSMIC 184237 18.863
dhSNP:rs76163360 Ensembl, ClinVar, ’ ’ Captu re d fro m th e
ExXAC 4,333,620 2,776,617 Ilte ratu re
Total reviewed variants 79,284 TCGA 1.202.700 920,549
. . . UniProt 80,224 49,971
Disease-associated variants 30,471 '
Total 7,781,431 3,992,437
Number Of prOteInS Wlth Varlants 121886 *Represents the number of UniProt variants with a dbSNP identifier

Interpretation protein variant effect with UniProt

1. Variants in the context of other protein 2. Integrate UniProt data into genome 3. Access data programmatically via the

functional annotation data browsers Proteins API

UniProt produces genome browser tracks which allow users t0 | | The Proteins APl provides programmatic access to protein and
Integrate UniProt sequence information including UniProt reviewed associated genomics data such as curated protein sequence

protein variants into genome browsers such as the Ensembl and | | hositional annotations from UniProtkB as well as mapped variation

genomic information and also with your own sequencing data. This

The UniProt feature viewer, ProtVista, provides a graphical view of
protein variants in the context of other functional annotations such as
domains, active sites and post-translational modifications. Possible
variant effects can be identified by investigating co-localised protein
functional residues.

| makes It easier to see how changes in the genome can contribute to ps://www.ebl.ac.uk/proteins/ap
UniProtkB - POS067 (A4_HUMAN) altered protein function and lead to disruptive disease phenotypes.
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e o p— — Proteins API services and their data exchange relationship. Starting from any service, a user
'=1 — can retrieve information from another service using inter-relationships between the services.
View variants in * Sequence information l B i | i1
the contextof . e 10 O Dl I ] 0§ Example use case
other protein
opolagy T . e
sequence data
b Mutagenesis I’'m interested in Wilson disease. How can | use
b Proteomics SE="gEE BEE JEFE C- N g s T[T B ] the Proteins API to learn more about this?
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ProtVisia 100 200 300 400 500 &00 700 iati inVar dbSNP and = L e I, oo Poc2805.C223 | — | ‘ . . y . . . . ‘ . y .
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o o e B e B I = o The Proteins API: accessing key integrated protein
T R ' : : . ' e and genome information Read more in the publication
The UniProt feature viewer can be integrated into any website. You can keep all available P O N 1 : : o | - Emand onion, Yot Lios S o Guoyteg . £ e ot e Mt PMID: 28383659
tracks or only those most relevant to you. Instructions can be found here: v 44 Y M i I i L5 Yot Garoms Carus e, Canbisns 010150,
https://github.com/ebi-webcomponents*. *Under active development o o B
. Data Platform Interface components Services e .
‘ O m I n g S O O n - P e p V E P Consequence Map genome Retrieve residue %ﬁidues. INS_HUMAN The PepVEP WIII Integrate'
rediction to proteins annotation PDB residus | Protein residue Ensembl . . . . o
” ey gy ————— * Genomic and Variant effect information is taken from Ensembl
E VEP ;é ; Proteins API S - Varia tion.
. . . (VCF, ...) y / UniProt
Protein Variant Effect Predictor ‘sms acp |, a0 ghtuie s * Protein functional annotations from UniProt
. » = = » sequence - . .
A Platform for interpreting protein, structure and clinical e Protein structure functional annotations from PDBe
information with genomic variants effect prediction from f * Clinical annotations from all three services and others
Ensembl variation. triove srucrl VorsT To provide a more comprehenswe interpretation of the functional
effect of a genomic variant.
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