Panorama Public: ProteomeXchange and Cloud Storage Integration
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Overview

Results

Panorama Public1 (https://panoramaweb.org/public.url) is a
repository for published data processed with Skyline. The
repository became a member of the ProteomeXchange
Consortium2 in 2018 providing access to public data in the
repository to a wider research community. To sustain continued
growth and to ensure data availability from all workflows
supported by Skyline, including large scale proteomic studies,
Panorama Public file storage and chromatogram data was moved
to Amazon Simple Storage Service (S3) for reliable and scalable
storage, and a 95% decrease in relational database size.

ProteomeXchange Support

A.

Introduction
Panorama Public was launched in 2015 and since then around
170 datasets have been submitted to the repository of which 120
are published and publicly available.
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Figure 1. User fills out the required metadata information prior to
submission to Panorama Public. Some of the required metadata
such as the modification details are extracted directly from the
submitted Skyline documents.
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In 2018, Panorama Public became a member of the
ProteomeXchange Consortium allowing public data in the
repository to be assigned a ProteomeXchange ID and discovered
via the ProteomeCentral portal at
http://proteomecentral.proteomexchange.org.
Panorama Public is hosted on the PanoramaWeb
(https://panoramaweb.org) server that also hosts private
projects for research labs all over the world. Skyline documents
uploaded to the server have been growing steadily in the last few
years. Combined with uploading of large raw data files required
for ProteomeXchange submissions, this motivated the move
from finite local file storage on the server to a cloud-based
storage solution for a readily scalable and infinite storage
capacity.
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Figure 2. All raw data associated with submitted Skyline
documents must be uploaded for a valid ProteomeXchange
submission. Multiple options are available for uploading raw data
to Panorama Public, including a convenient web-browser interface
that supports drag-and-drop file upload, a mapped network drive
in Windows Explorer or any other WebDAV client, e.g. WinSCP.

Figure 3. When a user initiates the process of submitting their data
to Panorama Public, the data is checked for completeness for a
ProteomeXchange submission. If there is missing information, such
as missing raw data or incomplete metadata, the user is prompted
to provide the missing information. The user also has the option to
continue without getting a ProteomeXchange ID.
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Figure 4. Users can easily upload and submit Skyline
documents and raw data to Panorama Public and share the
results with reviewers or make the data publicly available.
Once the data has been made public, raw data associated
with a submission can be accessed and downloaded from the
Raw Data tab (A). Public data is announced on
ProteomeXchange, and clicking the PX ID link opens the data
details page on ProteomeCentral (B). All submitted Skyline
documents are available for viewing and downloading (C).
Skyline documents can be explored on Panorama Public with a
variety of graphs and annotated chromatographic peak views
(D) making it easy to evaluate quantitative results contained
in the associated manuscripts and fulfilling an important
requirement of the MCP 2017 publication guidelines3 for
targeted proteomics experiments. The example shown in this
figure is from a published dataset4 available on Panorama
Public at https://panoramaweb.org/baker-ims.url
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Methods
Since becoming a ProteomeXchange member Panorama Public
can assign PX IDs to submitted data. Submitters must upload all
the raw data used in their Skyline analyses and provide
appropriate metadata to get a PX ID for their data on Panorama
Public. Once the submitter is ready to release the data to the
public, it is announced on ProteomeXchange and the Skyline
documents and raw data become generally available.
Panorama Public was configured to use an AWS S3 bucket for file
storage and all the Skyline documents and raw data stored locally
on the server were moved to S3 which provides a highly
available, reliable, and scalable data store with fine-grained
access controls for data security. To further reduce the burden on
the local disk, chromatogram data is no longer stored in the
relational database. Instead, it is read directly from the Skyline
data cache files (.skyd) on S3. This resulted in a 95% reduction in
the size of the relational database.
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Figure 5. (A). Skyline documents and raw data uploaded to PanoramaWeb occupy around 8TB of the 15TB of storage currently available on the
server. The relational database occupies around 1TB of local disk space, and about 95% of the database size is due to stored chromatogram data.
(B). Storing Skyline documents and raw data on S3 will create enough free space on the local disk to enable continued growth for many more
years. In addition, removing chromatogram data from the database and accessing it instead from the data cache files (.skyd) stored on S3 will
make the database size much smaller. Each project on PanoramaWeb can be configured to use a S3 bucket, which can be different from project to
project. Data migration to S3 is carried out on a per project basis. We have currently migrated some of the larger projects on PanoramaWeb to
S3.

Panorama Public provides a community resource for Skyline processed
data supporting published results which meets the MCP 2017
publication guidelines for targeted proteomics experiments. Data
submitted to Panorama Public that conforms to the ProteomeXchange
requirements is assigned a PX ID. Since becoming a PX member in June
2018, Panorama Public has assigned PX IDs to 40 datasets of which 15
have been made public and announced on ProteomeCentral. S3
integration gives Panorama Public scalable, unlimited storage to
accept very large datasets such as proteome-wide analysis studies that
are enabled by data independent acquisition (DIA) and SWATH
techniques.
ProteomeXchange membership and scalable cloud backed storage
make Panorama Public a mature repository for published data
processed with Skyline.
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