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support the research activities and goals of ERC Consortium (ERCC) members as well as the entire scientific community, we provide three categories of tools for submission and analysis of
exRNA profiling data, all of which have been built using the Genboree framework. First, the Data Submission Pipelines are used for submission of exRNA profiling datasets to be published in the
exRNA Atlas. The submitted data is then uniformly processed using the Data Analysis Tools & Pipelines, and sample metadata is stored in the GenboreeKB exRNA Metadata system, both of
which are used to build the exRNA Atlas. The exRNA Atlas consists of 751 exRNA profiles generated from about 8.8 billion small RNA-seq reads. The Atlas allows faceted sub-selection of samples
\of interest based on sample metadata, for further downstream analysis. Uniform quality metrics agreed by the ERCC are applied to all datasets.
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+ Submit 1 Study document with a unique title and overall description for a single research

initiative — This describes “why" you sequenced your samples (similar to NCBI BioProject) —
REUSE for all samples sequenced under a single study.

+ Submit 1 Run document providing a list of data files that are part of the submission — UNIQUE

for each FTP submission.

Submit 1 or more Experiment document(s). Ensure Biosample is linked with the correct
Experiment document ID. REUSE for experiments that followed exact same protocols.

« Submit one or more Donor document(s) for all Biosamples that are part of this s_ubmissipn -

Biosample J§

UNIQUE for each Donor — REUSE for samples from same donor -

Submit 1 Biosample document for each data file submitted. Ensure the correct Donor ID is
provided in each Biosample document.

« Optionally submit 1 Analysis document - If not provided with submission, it will be generated

and relevant fields along with Biosamples will be populated by the FTP submission pipeline -
UNIQUE for each FTP submission.

_ Contains your input data files *

e FILE EXTENSION - _data.zip or_data.tar.gz
e FORMAT — FASTQ/SRA format (can be compressed)

J
) |® FILE EXTENSION - .manifest.json
e FORMAT - JSON form

) |* REQUIRED - Genboree login nhame, group name, database name, list all files
that are submitted, MD5 checksum, tool specific settings

at

files.

_ Contains metadata about your inputs

e FILE EXTENSION - _metadata.zip or _metadata.tar.gz
e FORMAT - All metadata files should be in tab separated value format

e REQUIRED FILES - .metadata.tsv files- Submission, Study, Run, Experiment(s),
Biosample(s) and Donor(s) documents.

e REQUIRED FILES - .fastq or .fastq.gz or .fastq.zip or.sra
e OPTIONAL FILES — Spike in sequence file in FASTA format.
¢ No folders are allowed in this archive. Should contain only FASTQ/SRA/FASTA

The FTP data submission pipeline has been
implemented for submitting small exRNA-seq datasets
(with associated metadata) for processing through the
exceRpt small RNA-seq pipeline.
Users submit required files to the shared directory
created for their lab on the Genboree FTP server.

* Afterfiles are processed through exceRpt, results
will be deposited in the Genboree Workbench and
FTP server and will also be accessible through the
exRNA Atlas.

 Data will be deposited in the public domain
databases like dbGaP, GEO and SRA.
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Run exceRpt in Genboree Workbench
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Data analysis tools and pipelines such as the
exceRpt small RNA-seq pipeline, RSEQtools long RNA-

S seq pipeline and KNIFE are available in the Genboree
— 1 Workbench.

 The exceRpt small RNA-seq pipeline generates a
variety of sample-level quality control metrics,
produces abundance estimates for various small

read-length distributions

read ongn ()

g
Alignment
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Remote Storage |None Selected
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Submit | Cancel

RNA species, and makes available detailed

alignment information for visualization and

Tames validation.

 The RSEQtools pipeline performs gene-expression
guantification, visualizes signal tracks of mapped

reads, calculates mapping bias, and computes

annotation coverage.
* KNIFE performs statistically based splicing

detection for circular and linear isoforms from
RNA-Seq data.

RNA-seq Assays
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members to effectively annotate exRNA profiles,
ensure reproducibility of experiments and allow data
comparisons. The GenboreekKB exRNA Metadata
System allows for submission, tracking and editing of
exRNA metadata for various categories including
Biosamples, Donors, Experiments, Runs, Studies and

 All metadata submitted through the FTP data
pipeline is validated against agreed ontologies and

data domains can be viewed in GenboreeKB.
 Templatesand questionnaires are available to
facilitate metadata entry.
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Grid for exRNA Profiling Studies
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EXR-TPATE10gELF{-AN Plasma extracellular RNA ... Tushar Patel
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N NS NS
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exRNA Atlas contains data generated by various
groups that were analyzed using the exceRpt pipeline.
Data and metadata are displayed in grids or tabular
views that aggregate submitted biosamples by
biofluids and disease or experiment type. The Atlas
allows users to:
 browse, filter and select submitted samples across
various facets including biofluids, diseases, RNA
isolation kits, exRNA Source.
 download raw FASTQfiles and processed results
from datasets of interest.
view summaries of exRNA profiling studies from
various labs and other statistics including reads
passing QC, transcriptome mapped reads and read

mappings per library type.

Using DESeq2
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eFold Change Calculation

eTarget Interaction Finder

Pick out the desired samples using the
checkboxes to the left of each sample.
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Once you've picked out your samples, click the "Go to Genboree
Workbench" button — Pick Fold Change Calculation Using DESeq2

for performing differential expression analysis of selected samples.
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Interactive Pathway Viewer

Apoptosis-related network due to altered Notch3 in ovarian cancer

Table of Pathway Results
Pathway Title (click to view pathway) Linkout miRNAs miRNA Targets
Alzheimers Disease WP2059 7 6
EV release from cardiac cells and their functional effects WP3297 3 6
Heart Development WP1591 2 8
miRNAs involved in DNA damage response WP1545 2 7
SRF and miRs in Smooth Muscle Differentiation and Proliferation WP1991 2 4
miRNA Regulation of DNA Damage Response WP1530 1 8
DNA Damage Response WP707 0 8
G1 to S cell cycle control WP45 0 8
WP2864 0 8
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/\/ Sheer stress
N
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(HUVECS, HMEC-1
acrtic endothelial

view at WIKIPATHWAYS .
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Downstream Data Analysis Tools:
* The DESeq2 tool tests samples for differential
expression and allows you to test a given factor
(say, disease) across two different factor levels
(say, prostate carcinoma vs colon carcinoma).
 The Target Interaction Finder tool generates
MiRNA-protein target interaction files for a set of
mMiRNA identifiers, which can be imported into
downstream tools, such as Cytoscape, for network
analysis and visualization.
 The Pathway Finder tool performs a search for
pathways either containing your miRNAs of
interest or protein targets of your miRNAs. A table
of pathway results and an interactive pathway
viewer are displayed. The 15t column of the table
lists a clickable pathway title that updatesthe
viewer. The second column lists pathway
identifiers that link to WikiPathways.org. The list is
sorted by the number of "miRNAs" (primary) and
by "miRNA Targets" (secondary) found on each
pathway. The top 20 results are listed.

exRNA Atlas — http://genboree.org/exRNA-atlas/

exRNA Portal — http://exrna.org

DCC Wiki — http://genboree.org/theCommons/projects/exrna-mads/wiki

Data Analysis Tools Wiki— http://genboree.org/theCommons/projects/exrna-tools-may2014/wiki

Software Resources— All links to data analysis tools and learning materials can be found under the “Resources” tab in the exRNA Portal. http://exrna.org/resources/
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