Population Variation
Accounting for Population Heterogeneity in Assay Design
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This tutorial is to help users install and use the Population Variation plug-in within Skyline. Frequently
Asked Questions (FAQs) follow at the end of the tutorial.
UPDATE: this is the manual for version 2. The major update from version 1 was the inclusion in the
output of minor allele frequency for specific subpopulations and ethnicities.
Installation
The plug-in is available as a zip file from two web locations: the skyline website
(https://skyline.gs.washington.edu/labkey/project/home/software/Skyline/tools/begin.view) or the
PNNL website (http://omics.pnl.gov/software/PopulationVariation.php). After downloading the zip file
to your computer, it can be installed within Skyline as follows.
1.

Open the Tools menu to import from the Skyline Store

The file should install with no additional effort.

Use of the Population Variation Tool
To start using the tool in Assay design, you must have peptides and proteins as part of a skyline file. It is
important to note that proteins must be properly named with accessions. The easiest way to get this is
to start with a protein sequence fasta file that is from either NCBI’s RefSeq
(ftp://ftp.ncbi.nlm.nih.gov/genomes/H_sapiens/protein/protein.fa.gz) or Uniprot
(ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/knowledgebase/proteomes/HUMAN.fasta.g
z). This is done within Skyline by using the File->Import->Fasta menu.

With properly named proteins, you are ready to use the Population Variation tool. Simply choose the
tool from the Tools->PopulationVariation

While data is sent from Skyline to the plug-in, a command prompt window will pop-up to show the
progress.

The final output is a table showing proteins, and the known variants. This file can be saved (File->Save)
for later use in programs like Excell.

We note that the plug-in uses sequence variant data as collected by dbSNP
(http://www.ncbi.nlm.nih.gov/SNP/), which indexes proteins using the NCBI RefSeq accession set. Thus
if using a SwissProt/Uniprot accession set, the program converts these using the codex supplied by
Uniprot.
In the updated v2.0 of the plugin, we now have minor allele frequency for each of the 1000Genome subpopulations, i.e. East Asian, European, African, American, and South Asian.

Frequently Asked Questions
1. Where can I get accessions for my fasta files?
Accepted accessions are NCBI RefSeq or UniProt.
ftp://ftp.ncbi.nlm.nih.gov/genomes/H_sapiens/protein/protein.fa.gz,
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/knowledgebase/proteomes/HUMAN.fasta.gz

2. What is the source data used for SNP variants?
Data is downloaded from dbSNP. The primary data source is the 1000 Genome project and the HapMap
Consortium

3. What types of mutations are reported?
Three mutations are reported: non-synonymous missense mutations that change a single amino acid,
stop-gain nonsense mutations that terminate a protein translation, and frameshift indel mutations which
alter all subsequent residues.

4. I get an error message “Unable to process accession” or "Accession not found in fasta". What does that
mean?
The Population Variation tool searches for SNPs in dbSNP via the protein accession. Therefore, if the
protein name listed in Skyline is not properly formatted, the tool will not be able to index the database.
We strongly encourage users to create proteins within Skyline using properly formatted fasta files
(either under File->Import->FASTA, or Edit->Insert->FASTA).
If using these options and the NCBI or Uniprot derived fasta files, the accessions will be in the proper
format (See FAQ #1). An alternative is to simply list the accession at the beginning of the protein name in
Skyline.

5. Why do I get several Accessions for the same SNP?
The Population Variation tool searches for SNPs in dbSNP via the protein accession. dbSNP natively uses
the RefSeq accession set from NCBI. If the protein name given from Skyline uses Uniprot accessions, the
program must convert those to NCBI. Conversions are taken from Uniprot’s website
(ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/knowledgebase/idmapping/). Note that
Uniprot and NCBI do not always have a strict one-to-one mapping, especially in the case of alternative
isoforms at a single genetic locus. See http://www.uniprot.org/uniprot/P47710 for an example.

