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CHAPTER 1

Dolphin-Docker

Contents:

1.1 Quick Start Guide

This guide will walk you through how to starty using dolphin workflows.

!!! Warning: Dolphin docker aimed for developers. If you are going to use dolphin, please use ‘Quick Start Guide
for UI http://dolphin.readthedocs.io/en/master/dolphin-ui/quickstart.html‘_ section !!!

1.1.1 General

Clone the docker first: https://github.com/UMMS-Biocore/dolphin-docker

1.1.2 Building dolphin-docker

First we need to build dolphin-docker image. Please go to the cloned directory.

cd your_path/dolphin-docker

docker build -t dolphin-docker .

1.1.3 Creating an export directory in your host

dolphin-docker uses a directory in your host system to hold information when you exit your docker container. If you
are using boot2docker please connect your VM with

boot2docker ssh

create your export directory and give the full permissions that are going to be used by the container.

sudo mkdir /mnt/sda1/export

sudo chmod 777 /mnt/sda1/export
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1.1.4 Running dolphin-docker

Dolphin docker has a apache web server that will be used on port 8080 if you run like below.

docker run -p 8080:80 -v /mnt/sda1/export:/export -ti dolphin-docker /bin/bash

or you can pull latest stable build

docker run -p 8080:80 -v /mnt/sda1/export:/export -ti nephantes/dolphin-docker /bin/bash

1.1.5 Initialize the system

You need to initialize the system using ‘startup’ command. This will prepare example genome and mysql database in
/export directory that are going to be used by dolphin in the first run.

1.1.6 Starting mysql and web server

‘startup’ command will also start mysql and apache web servers. When you run dolphin-docker container. You need
to start start using this command.

To reach the applications on apache server please add your docker host ip address into /etc/hosts file

Ex:

echo ${DOCKER_HOST}

tcp://192.168.59.103:2376

/etc/hosts =>

192.168.59.103 dolphin.umassmed.edu

Now you can use your browser to reach the website using

• http://dolphin.umassmed.edu:8080/dolphin

For phpmyadmin

• http://dolphin.umassmed.edu:8080/phpmyadmin

1.1.7 Running a test workflow

To run a test workflow please go to directory below;

cd /usr/local/share/dolphin_tools/test/

./run.bash w1.txt

1.1.8 Creating needed password variables

After installing dolphin-ui within docker, you are going to want to create a ”.salt” file in your config folder with it’s
contents similar to this:

4 Chapter 1. Dolphin-Docker
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[Dolphin]
SALT=
PEPPER=
MASTER=
AMAZON=

Make sure you fill in the values for each of these variables with your desired passphrases.

These variables are used for specific passcodes to encrypt and decrypt valuable information that you would want to
protect.

1.2 Deploying with Docker

1.2. Deploying with Docker 5
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CHAPTER 2

Dolphin-Tools

Contents:

2.1 Quick Start Guide

dolphin-tools

This guide will walk you through creating new pipelines in dolphin step by step.

2.1.1 Getting Started

dolphin-tools need to be located in the processing units. It can be either a HPC system or a standalone machine. All
required tools need to be installed in these systems. First we are going to create a simple test pipeline. To be able to
create a test pipeline and run it in the cluster we need a workflow file.

2.1.2 Installation

Please check quick start guide for Docker or for HPC please use installation guide for the appropriate cluster section.

After installing dolphin-tools, you are going to want to create a ”.salt” file in your default_params folder with it’s
contents similar to this:

[Dolphin]
SALT=
PEPPER=
MASTER=
AMAZON=

Make sure you fill in the values for each of these variables with your desired passphrases.

These variables are used for specific passcodes to encrypt and decrypt valuable information that you would want to
protect.

2.1.3 Workflow file

Workflow file is a text file and includes the directives about the workflow you want to create. This workflow file can
reside either in your client machine or in your cluster. runWorkflow.py script uses this workflow file to run the steps in
your target processing units. runWorkflow script is basically a client script to connect a web-api to run the scripts in a
distributed environment. In addition to this, this script runs in the client system until all workflow ends succcessfully.

7
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This workflow file consists of three columns. First column is a name for the step. Second column the command you
want to run in your remote machine and the last column is the time interval that the client checks the run status. If
the run finished sucessfully or killed in the cluster or your host machine, the client senses this and continue or exit
accordingly. There are examples in tests/pipeline folder.

• Ex:

Here we are going to run three steps in the cluster and runWorkflow script will check the steps in every second, if they
finished sucessfully or not.

2.1.4 Running a workflow

To run a workflow runWorkflow.py file need to be called with the parameters below.

• Usage: runWorkflow.py [options]

Options:

-h, --help show this help message and exit

-i INPUTPARAM, --inputparam=INPUTPARAM input parameters for the workflow

-p DEFAULTPARAM, --defaultparam=DEFAULTPARAM defined parameter file that will
be run on cluster

-u USERNAME, --username=USERNAME defined user in the cluster

-k WKEY, --wkey=WKEY defined key for the workflow

-w WORKFLOWFILE, --workflowfile=WORKFLOWFILE workflow filename

-d DBHOST, --dbhost=DBHOST dbhost name

-o OUTDIR, --outdir=OUTDIR output directory in the cluster

-f CONFIG, --config=CONFIG configuration parameter section

please chose your -f option according to your installation. If you are running this on Docker and made your definitions
right on your Docker section right. The command should be something like below;

2.1.5 Standart output of a run in Docker

If everything is successfull you need to see an output something like below;

All the services Ended

2.1.6 The directory structure:

• For each step you want to run will be a script under OUTDIR/scripts directory.

• The standard output will be logged under tmp/lsf folder with its PID.std.

There are other log files are about communication with mySQL and LSF logs if you are running them in LSF cluster
* Intermediate submission scripts are in tmp/src folder * If there are other jobs submitted in the steps, they are going
to be tracked under track folder to be able to resumed the jobs. But in this test, there is no such jobs.

/export/TEST
|-- scripts
| |-- step1.bash
| |-- step2.bash

8 Chapter 2. Dolphin-Tools
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| `-- step3.bash
`-- tmp

|-- lsf
| |-- 862.jobStatus.log
| |-- 862.std
| |-- 895.jobStatus.log
| |-- 895.std
| |-- 927.jobStatus.log
| `-- 927.std
|-- src
| |-- step1.submit.bash
| |-- step1.tmp.bash
| |-- step2.submit.bash
| |-- step2.tmp.bash
| |-- step3.submit.bash
| `-- step3.tmp.bash
`-- track

2.1. Quick Start Guide 9
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CHAPTER 3

Dolphin-UI

Contents:

3.1 Dolphin Quick-start Guide

This guide is a quick walkthrough for setting up a Dolphin account

3.1.1 Accessing Dolphin

So you want to start using the Dolphin Web tool, but you don’t have an account.

Let’s go over the steps needed to be taken in order to access the Dolphin Web Service at UMass.

HPCC Access

In order to use the Dolphin Web Service at UMass, you’re going to need access to our High Performance Computing
Cluster.

Registration for the cluster can be found at this address

Once the HPCC Admins group receives your registration form, they will send an email to your PI requesting the PI’s
permission to give you access.

After it’s approved you will receive an email from the HPCC Admins group with your HPCC account user name.

Joining the Dolphin Group

Once you have your Cluster account, you’re going to want to email to hpcc-support@umassmed.edu to join the galaxy
group.

Make sure to CC biocore@umassmed.edu

Log Into Dolphin

In order to make sure you have access to our tools and pipelines, you’re going to want to log into ‘dol-
phin.umassmed.edu’ to see if you have permissions.

If you are able to log in, then you should be all set.

Dolphin Keys

In order for Dolphin to act on your behalf and use the pipeline tools we have available for you, you’re going to need
to run a script to give us permissions.

First, log into the cluster terminal using:

11
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<your_user>@ghpcc06.umassrc.org

Where <your_user> is your username given to you by the cluster.

Once you’re logged in, all you have to do is run this script:

/project/umw_biocore/bin/addKey.bash

This is a one time script that you’ll need to run in order to have access to the Dolphin Web Service.

After using this script, it might take a few hours for our system to update before you can log into the Dolphin Web
Service. If a day goes by and you’re still not able to access the Dolphin Web Service, please contact us at bio-
core@umassmed.edu

Project Space requirements

Once you have access to Dolphin, you’re going to need some space in order to store your data/results. Make sure you
coordinate with HPCC for how much project space you have or require.

You should also consult with your lab on data storage, access rights, and any other additional file information you may
need.

Once you have access to Dolphin and have determined whether or not you have enough space, You’ll be ready to
import your data to our database and begin analyzation!

For more information about importing your data, see the Excel Import Guide.

3.2 Excel Import Guide

This guide will walk you through the process of importing via the Excel Import page

3.2.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘Excel Import’.

12 Chapter 3. Dolphin-UI
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From here, under the ‘Excel file input’ button, there is a link to download an example excel input. Download the
example spreadsheet and you’ll be ready to start adding your data.

You can also download the example spreadsheet here:

single input directory

multiple input directories

3.2.2 Understanding the Heirarchy

Before we continue, let us discuss the way that your sample information will be stored. Dolphin stores information
into 3 specific teirs.

At the top we have the Experiment Series, which essentially stores all of the information pertaining to your series of
experiments.

Branching out from the experiment series, you have your set of individual experiments, or in the case, Imports.

Imports will contain all of the samples of that specific experiment as well as any other additional information that
would link to your samples.

The bottom teir, or samples, are the individual samples obtained with their specific information. This information will
help you better understand what each tab of the excel file will contain as we move forward.

3.2.3 Filling Out the Excel File

The example spreadsheet already contains faux information to give users some context to the information they will be
replacing.

Certain header cells within the spreadsheet are marked with a red arrow on the top right of the cell. Hovering over
these cells with your mouse will give you more details on what each row or column that they demark should include.

The spreadsheet contains multiple tabs that will help you organize your information properly.

3.2. Excel Import Guide 13
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If using the single input directory spreadsheet, there will not be a ‘DIRS’ tab within the spreadsheet.

META-DATA:

The first tab of the spreadsheet is the Metadata tab. This tab will reference to specific information about the experiment
series at hand.

This tab will ask for information on:

• title: The unique title of the Experiment Series (Required)

• summary: Summarization of the goals/objectives of the Experiment Series

• overall design: Detailed description of the Experiment Series

• organization: The organization behind the project

• lab: The lab within the organization

• contributor: First name, Initial, Last name. You may add additional contributors by creating more ‘contributor’
cells in the A column with the actual contributors in the B column.

• processed directory: Full path for the processed output directory. This path is where you want to keep all of
the data generated. (Required)

• amazon bucket: Optional amazon bucket link

This is the only tab that will ask for information in a single column (column B). The rest of the tabs will ask for
information in rows.

Additionally, if using the single input directory spreadsheet, the Metadata tab will include:

• input directory: Full path for the input directory. This path contains the fastq files you want to process.
(Required)

Note that to add additional Imports/Samples to an already exsisting Experiment Series, the information about the
experiment must be identical to that you are adding to. Processed directory, and amazon bucket does not have to be
identical for each submission.

Please note that every field except contributor and amazon bucket are required fields

IMPORTS:

The Imports tab will contain information about lanes/imports of the samples being submitted.

There can be multiple imports within this tab, each one residing on it’s own row.

Information on imports include:

• Import Name: The name of the import/experiment being submitted. (Required)

• Sequencing id: The id from the sequencing facility.

• Sequencing facility: Location of where sequencing took place.

• Cost: The cost of the sequencing.

• Date submitted: Date of request for sequencing.

• Date received: Date of sequencing results.

• % PhiX requested: The requested amount of PhiX in lane.

• % PhiX in lane: Actual amount of PhiX in lane.

• # of Samples: Number of samples within import.

14 Chapter 3. Dolphin-UI



dolphin Documentation, Release 1.0

• Resequenced?: Was this import resequenced?

• Notes: Additional notes about this import.

Please note that import name is required for submission.

PROTOCOLS:

The Protocols tab will contain information about the specific protocols used within the submission.

There can be multiple protocols within this tab, each one residing on it’s own row.

Protocol information includes:

• protocol name: The name of the protocol. (Required)

• growth protocol: Protocols used to grow the organism/cells.

• extract protocol: Protocols used to extract/prepare the sequenced material.

• library construction protocol: Library contruction protocol.

• crosslinking method: The crosslinking method if any.

• fragmentation method: The fragmentation method if any.

• strand-specific: Is this protocol strand specific?

• library strategy: Sequencing techniques of this library.

Please note that protocol name is required for submission.

SAMPLES:

The Samples tab will contain information about the samples within the submission.

There can be multiple samples within this tab, each one residing on it’s own row.

Sample information includes:

• Sample name: The name of the sample. (Required)

• Import name: The name of the import in which the sample resides. This import must be present in the Imports
tab. (Required)

• Protocol name: The name of the protocol in which the sample used. This protocol must be present in the
Protocols tab. (Required)

• barcode: This samples barcode.

• title: Descriptive title for the sample.

• batch id: This samples batch id.

• source symbol: Symbol used for the Source. Symbol is a 4 character string.

• source: Brief description of cell line, biological material, or tissue.

• organism: List the organism from which this sample came from.

• biosample type: Type of biosample, ie. in vitro.

• molecule: Type of molecule extracted from the sample.

• description: Added information that pertains to other fields.

• instrument model: Sequencing instrument used.

• average insert size: Average paired-end insert size.

• read length: The length of the reads.

3.2. Excel Import Guide 15
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• Genotype: The genotype of the sample.

• Condition Symbol: Symbols representing the conditions from the condition column. Multiple condition sym-
bols may be present if multiple conditions match the symbols and they are comma separated.

• Condition: Specific condition(s) pertaining to the sample. Multiple conditions may be present as long as they
are comma separated.

• concentration: Concentration of Conditions.

• treatment manufacturer: Manufacturer of treatments.

• Donor: Name of sample donor, Typically in the D## format.

• Time: Time (in minutes) post treatment.

• Biological Replica: Biological replica number.

• Technical Replica: Technical Replica number.

• spikeins: Yes or No based on if spike-ins were introduced into the sample.

• 3’ Adapter sequence: 3’ Adapter sequence if present.

• Notebook reference: Reference notebook information.

• notes: Any other additional notes for the sample.

• characteristics: newtag: Biosource characteristic.

• characteristics: tag: Biosource characteristic.

Please note that Sample name must be present and the Import name and Protocol name must match one provided in
their respected tabs.

DIRS:

Short for directories, this tab indicated all the of directories in which your fastq data are stored. If using the single
input directory spreadsheet, this tab will not be present.

There can be multiple entries on this tab.

Directory information includes:

• Directory ID: A specified ID to associate to files within the file tab. (Required)

• Input directory: Location within the cluster/host machine where the fastq files for this submission are stored.
(Required)

FILES:

The Files tab will hold the files associated with either imports or samples.

There can be multiple entries on this tab, as well as multiple entries per import or sample.

File information includes:

• Sample or Import Name (Enter same name for multiple files): The sample or import name. These names
must be within there respected tabs. (Required)

• Directory ID: A specified ID to associate to directories within the dirs tab. (Required)

• file name(comma separated for paired ends): The file fastq file name. If paired end, list both files seperated
by a comma. (Required)

Please note that these fields are all required, and that if using the single directory input spreadsheet the directory id
will not be present.

16 Chapter 3. Dolphin-UI
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3.2.4 Preparing for Submission of Your Excel Spreadsheet

Once you’ve filled out your spreadsheet with all of your desired information, make sure to double check everything is
in order. If your file seems to be filled out properly, we’re ready to submit.

If you haven’t yet already, head back to the excel import page.

Excel file input:

Click on the ‘Choose File’ button to select your excel spreadsheet’s path and click open. Once your file has been
selected, the file name should appear to the left of the button.

Project Group:

This section will select the group in which you would like to submit this project under. The drop down menu should
contain all of the groups that you are a member of.

If you cannot select a group, contact your local administrator or ‘biocore@umassmed.edu‘.

Who can see?:

This section will determine the security credentials of your submission. You will select from one of 3 choices:

• only me

• only my group

• everyone

3.2. Excel Import Guide 17
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Your selection will determine who can see the data you will be submitting.

3.2.5 Submission

Once you’ve followed these above steps, you’re ready to hit the submit button.

You will be redirected to the next page where a series of checks overlook your submitted excel spreadsheet to make
sure the proper information for submission was submitted.

Each tab within the spreadsheet has its own section for checks, displaying green text if the tests pass.

Yellow text is displayed with helpful information about cells that you may want to fill out, but are completely optional
or able to be editted at a later point in time.

If an error occurs from improper excel spreadsheet submission, red text describing the error will appear appear in the
specified section.

Submission fails:

If your submission fails at least one of the checks in place, the data will not be submitted.

You can then edit your spreadsheet based on the error output text and resubmit the spreadsheet to try again.

Submission passes:

18 Chapter 3. Dolphin-UI
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If your submission passes, each section will contain green text saying that the section passed inspection.

A brief explanation describing what is being inserted/updated within the database is shown, followed by a helpful
message that reads:

“We are currently processing your samples to obtain read counts and additional information. You can check the status
of these initial runs on your NGS Status page.”

As stated by this message, the samples submitted are now in the initial processing step in which read counts and other
additional information is obtained from the samples in order to run further analyses.

You can check the status of this initial run in the ‘Run Status’ page which can be found under ‘NGS Tracking’ on the
left menu bar.

3.3 Fastlane Guide

This guide will walk you through all of your options within the Fastlane page.

3.3.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘Fastlane’.

3.3. Fastlane Guide 19
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3.3.2 Fastlane Input

Once you’ve successfully made it to the Fastlane page, you can start to fill out your submission.

Down the list, from top to bottom and from left to right, the sections are as follows.

Genome Build:

Select one of the genome builds from the corresponding dropdown menu. As more genomes become available, updates
will introduce more selection options.

Barcode Separation:

Select whether or not your samples need their barcodes separated or not. Upon selecting yes, 3 new sections to be
filled out become visable: Barcode Definitions, Barcode Distance Options, and Barcode Format Options.

20 Chapter 3. Dolphin-UI
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Mate-paired:

Select whether or not the samples are mate-paired or not.

Barcode Definitions:

This section will appear only if Barcode Separation is selected. This part of the form will ask you for the sample name
of each sample, followed by a space and then the barcode.

IE:

Library1 ATCGATCG

AnotherLibrary GGCCTTAA

LastLibrary GCGCGTAC

Samples are to be separated by a new line. An example is shown in light grey within the box of how the sample
submission should look.

Barcode Distance Options:

This section will appear only if Barcode Separation is selected. Selection of the barcode distance metric can be selected
from the dropdown menu found in this section.

Barcode Format Options:

This section will appear only if Barcode Separation is selected. The dropdown menu within this section will select the
whereabouts of the barcode within the reads.

Experiment Series Name:

This section will determine the name of the experiment series. If adding to an already created experiment series, please
be sure to input the exact name of the experiment series to add to.

Import Name:

This section will determine the name of the import. If adding to an already created import, please be sure to input the
exact name of the import to add to.

Input Directory:

3.3. Fastlane Guide 21
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This section will list the exact location of all of the fastq files within the cluster. If files are not all within the same
directory, it’s advised to either switch to importing via the Excel Import section or to move the files to a unified
location. The full path of the directory must be given.

Additionally, you can search this directory on the cluster for your files. Click on the ‘Search Directory’ button to bring
up a modal which will instruct you to search for your fastq files based on your reads. You will be asked for either all
reads or read 1 and read 2 based on your Mate-Paired selection.

Input Files:

This section is where you will put sample and file information. This information includes sample names and fastq file
names. The input of this section will change based on your previous selections within the form. First, the input for
files will be in the manual format.

22 Chapter 3. Dolphin-UI
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Upon searching your input directory for files, the directory tab will be selected and filled with your appropriate search
terms.

From here you can select one or multiple files to create a sample with. Samples are stored in a table under the ‘Read
Files’ list and can be removed from your selection at any time by clicking the red ‘X’. The ‘Add Selection’ button will
add whatever files you have highlighted as one sample. The ‘Add All’ button will attempt to correctly add samples
based on your previous searched selection. The ‘Reset’ button will reset both the Read Files and the selected table
back to your original search. Lastly, the ‘Adv Regex Select’ will attempt to find all of the files with the select search
term and pair them to one sample.

You can also change the sample names within the table at any time by selecting the text box and altering the text. It is
important to note that if you have selected to carry out barcode seperation, that the sample names will be given in the
‘Barcode Definitions’ section. Thusly, if Barcode Separation is selected, the table will only show the files being used.

3.3. Fastlane Guide 23



dolphin Documentation, Release 1.0

If using the manual entry for the samples and files, you can follow these guidelines for input:

No barcode separation, mate-paired:

• If your samples do not require barcode separation and are mate-paired, the input for each sample will be the
sample name, first paired-end fastq file, and then the second paired-end fastq file.

• Example: sample_name_1 samplename_1_R1.fastq.gz samplename_1_R2.fastq.gz

No barcode separation, not mate-paired:

• If your samples do not require barcode separation and are not mate-paired, the input for each sample will be the
sample name and then the fastq file.

• Example: sample_name_1 samplename_1.fastq.gz

Barcode separation required, mate-paired:

• If your samples require barcode separation and are mate-paired, the input for each sample will be the first
paired-end fastq file followed by the second paired-end fastq file.

• Keep in mind that the files must coordinate with with the samples listed in the barcode definitions tab. Thus
make sure your files and samples match each line of the two tabs.

• The first sample listed in the Barcode Definitions tab will be the first set of files listed in the Input Files tab.

• Example: samplename_1_R1.fastq.gz samplename_1_R2.fastq.gz

Barcode separation required, not mate-paired:

• If your samples require barcode separation and are not mate-paired, the input for each sample will be the first
paired-end fastq file.

• Keep in mind that the files must coordinate with with the samples listed in the barcode definitions tab. Thus
make sure your files and samples match each line of the two tabs.

• The first sample listed in the Barcode Definitions tab will be the first file listed in the Input Files tab.

• Example: samplename_1.fastq.gz

It’s important to note that samples are to be separated by a new line. An example is shown in light grey within the box
of how the sample submission should look. Examples listed within the website will change based on whether or not
barcode separation is selected. Bot Paired-end and single land examples are provided within the grey.

Processed Directory:

This section will list the exact location of where the backup/results information will be stored. The full path of the
directory must be given.

Amazon Bucket:

This section the amazon bucket link which you may give to have the data backed up into amazon. Filling out this
section is optional.
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3.3.3 Submission

Warning

Submitting to an already used processed directory will overwrite your previous run using that directory. This
could potentially mess with processed data, resulting in errors and inaccurate data. The only time you should
submimt to an already used directory is if you are adding reads to previously imported samples. Please be
careful when choosing a process directory, unique directories for each new import are suggested.

Before you get ready to submit, make sure to check which group you wish to submit under and who has permissions
to view your data.

Once you’ve filled out all the appropriate information, you’re now ready to hit the submit button to start your initial
run. After hitting the submit button at the bottom of the page, you will be taken to a submission page that will check
your imput to make sure everything in the tabs is sufficient. Sample names, whether entered in the Barcode Separation
tab or within the Input Files tab, must not exist within the import you are trying to add to. If you’re trying to resubmit
files using fastlane, it will not allow for submission of samples under the same import with the same name. Please
contact your local administrator or biocore@umassmed.edu for help with potential issues.

3.4 NGS Browser Guide

This guide will walk you through all of your options within the NGS Browser

3.4.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘NGS Browser’.
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3.4.2 Getting to Know the Browser

The NGS Browser can be broken down into 3 sections:

Browse Catagories:
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The browse catagories section is located within the top left side of the page. It is marked at the top by the ‘Browse’
tag.

This section of the browser lets the user sort samples shown based on specific categories that the user can select. Users
can select more than one category for additional filtering.

Categories include:
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• Assay

• Organism

• Molecule

• Source

• Genotype

The blue rewind button at the top right of the Browse section will bring the user back to a clean search state.

Selected Samples:

This section of the browser is located right under the Browse category section. As the user selects more Im-
ports/Samples, this box will fill up with the selected samples.

As the box fills with samples, users can click the red ‘X’ next to a specific sample to unselect that sample. In addition,
as samples are selected the ‘Clear’ button will become active and by clicking this button will remove all of the selected
samples.

Data Tables:
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The data tables are the main highlight of the NGS Browser.

Starting at the top right of the page, 3 tables followed by a series of button options will follow. These tables show
information about:

• Experiment Series

• Imports

• Samples

There are some helpful tools and information at the top of each table. On the left you have the tables name, and on the
right you have an expanding option which will let you see more detailed information about the contents of the specific
table followed by an info button that also explains some additional information.

As you move down the table, you can then select how many entries per page you want to view on the left and you can
also conduct a real-time search on the right.

Next is the actual contents of the table itself followed by page navigation buttons. If you have the proper permissions,
you may edit the contents of the table by clicking on the specific cell within the table. Some fields contain standard
text boxes while others will have a searchable dropdown box for you to select previous submissions for that columns
category.

For the each of the tables, selection checkboxes are located on the right side of each table row. A helpful ‘!’ button
is also placed near these checkboxes to indicate that the Import/Sample is not currently ready for use due to the
processing step.

Within the Samples and the Imports table, the column labeled ‘Backup’ lets you know the status of your fastq file
backup to AWS. Grey buttons mean there is no backup checksum to compare to your fastq file. Red buttons means that
the fastq checksum and the AWS checksum do not match. A blue button lets the user know that the last modification
to this upload was over 2 months ago, and the green button lets the user know that file checksum matches the AWS
checksum.

Selection Details:

Within each table, each entry contains a name which is a clickable link. By clicking this link the user will be directed
to a new tab with detailed information about that selection.

By clicking on a specific Experiment Series, detailed information about that experiment series will be displayed as
well as the Imports/Samples being displayed in the other tables will be from that specific Experiment Series. The same
applies if a user selects an Import or a Sample name.
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Clicking on a sample for details will produce a table with 4 different tabs. The first tab, named after the samples name,
will display all of the information stored about the sample to the user.

The second tab labeled as ‘Directory Info’ will display all of the directory information related to the sample.

The third tab labeled as ‘Runs’ will display all of the links to each run report in which the sample has been used that
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you have permissions to access (For more information on reports see the NGS Reports Guide).

The last tab labeled as ‘Tables’ will display all of the links to custom tables in which the sample has been used that
you have permissions to access (For more information on generated tables see the Table Creator Guide).

In the sample detailed information, as long as you have permissions to do so, you can edit the file names and directory
paths. Please be warned that editting these file names and directory paths must accurately match the actual file names
and paths.

At the top right of each Selection Details tab will be a grey arrow button. This will return the user back to the table
portion of the NGS Browser.

Option Buttons:
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At the bottom of the page there are a series of buttons that the user can click to perform specific tasks.

• Send to Pipeline: Experiment Series/Imports/Samples selected will then be sent to the NGS Pipeline page for
further option selection and processing.

• Pipeline Status: This button takes the user to the NGS Status page where they can view their current/previous
runs.

• Export to Excel: This button will take the selected Imports/Samples and save them to an excel spreadsheet for
the users convience (See Excel Export Guide)

• Export Geo Spreadsheet: This button takes your selected samples information and fills out an excel spread-
sheet for geo submission (some additional information may be required).

• Send to ENCODE: DISABLED Under Construction

• Change Experiment Group: If you’re the owner of an experiment series, you can change which group it
belongs to as long as you belong to that group.

• Change Experiment Owner: If you’re the owner of an experiment series, you can transfer ownership to another
user within the same group.

• Delete Selected: This button will delete the selected Experiment Series/Imports/Samples.

Note that users need the proper permissions to delete a selected Experiment Series/Import/Sample. A message will be
displayed upon selecting the Delete Selected button showing the Experiment Series/Imports/Samples that the user has
permissions to delete as well as a confirmation text to confirm the deletion.

Before deleting Imports/Samples, please inform your fellow researchers for deleting this information is not recover-
able. If you wish to delete Imports/Samples that you do not have permission to delete, contact either the owner of the
Import/Sample, your local administrator, or someone at biocore@umassmed.edu.

3.5 Excel Export Guide

This guide will walk you though the process of exporting selected Imports/Samples though the NGS Browser page.

3.5.1 Getting Started

First, make sure you have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Next, make sure you have Imports/Samples that are available for you to select to export. This means that the Im-
ports/Samples are viewable by you and that they have underwent the initial processing phase.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘NGS Browser’.
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3.5.2 From the Browser

Once you’ve made it to the Browser page, You can then filter the Imports/Samples if you wish in order to help filter
your selection options. Once you’ve selected the Imports/Samples that you wish to export, you may click on the
‘Export to Excel’ button.

It is important to not that you cannot export Imports/Samples from different Experiment Series. By selecting data that
belongs to more than one Experiment Series, an error will occur and the user will receive a warning message that the
action is not allowed.

Likewise, if no data is selected and the Export button is pressed, an error will occur and the user will receive a warning
message that the action is not allowed.

The file saved will be in the format of: user _ year _ month _ day _ hour _ minute _ seconds . xls

Upon downloading the excel export, if you wish to resubmit the files using excel import, make sure you list a processed
directory within the spreadsheet.

For more information on the NGS Browser, see the NGS Browser guide.

3.6 NGS Pipeline Guide

This guide will walk you through all of your options within the Run Pipeline page.

3.6.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘NGS Browser’.
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Once you have selected the samples/imports you wish to analyze, hit the ‘Send to Pipeline’ at the bottom of the screen
to begin.

Alternatively, if you’re rerunning a run with different parameters from the status page, you will be taken to the NGS
Pipeline page.

3.6.2 NGS Pipeline Parameters

Once you’ve reached the pipeline page, there should be a table at the top of the page with your selection of samples
from the browser.

You can explore this table further at your discretion, however the main portion of the page lies under the table within
the tabs.

These tabs describe the parameters to the run you will be creating.

The first few tabs are required parameters, and they include:

Name the Run:

This parameter is a brief name you will be giving your run.

This will help you quickly identify which run is which within the status page.

Description:

This parameter is a brief description of the current run you will be creating.

This may help clear up any confusion that might be caused about the run in question later.

Genome Build:

From this dropdown menu, you’ll be able to select the specific genome build you wish to use.

Mate-paired:

Use the dropdown menu to select whether or not your libraries are mate paired or not.

Resume Run:
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Select whether this is a fresh run, or a continuation of a previous run.

Output Directory:

This determines where the specific output of the current run should be deposited within the system.

If you’re not entirely sure as where to deposit your data, you can contact your local administrator.

User permissions are required within the cluster for the path that you select. An error will show if you do not have
proper permissions to add to/create this directory.

FastQC:

Select whether or not you want a FastQC report.

Permissions:

Select who will be able to view this run.

Options include:

• only me

• only my group

• everyone

Group Selection:

Select which group to submit this run under.

A list of all the groups you belong to will be provided.

Submission:

This will determine whether or not to prepare the run for submission to either ENCODE of GEO.

For now, this feature has been disabled.

3.6.3 Optional Parameters

Further down the page, there are tabs with a plus sign on them.

By clicking on the plus sign, you expand the tab and have aditional parameter options to choose from.
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The expandable tabs include:

Split FastQ:

If you would like the to split the resulting fastq files, you can expand the Split FastQ and select the yes button.

Once yes is selected, you then can select the size of the fastq file based on the number of reads per file.

Quality Filtering:

If your samples require quality filtering, you can expand the Quality Filtering tab and select the yes button.

After you’ve selected yes, you then can adjust the following quality filtering parameters:

• window size

• required quality

• leading

• trailing

• minlen

Adapter Removal:

If your samples require adapter removal, you can expand the Adapter Removal tab and select the yes button.

Once you’ve selected yes, you can then add your specific adapters within the adapter text box.

There should be one adapter per line within the text box.

Trimming:

If you would like to trim the reads within your samples selected, you can do so by expanding the Trimming tab and
selecting the yes button.

Next, select whether or not the reads are paired-end or single-end.

After you’ve selected your read type, then enter the 5’ length to trim and the 3’ length to trim.
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If paired-end reads are selected, additionally you need will need to supply the 5’ and the 3’ length of the pair too be
trimmed.

Custom Sequence Set:

If you would like to add custom sequence sets, expand the Custom Sequence Set and select the ‘Add a Custom
Sequence Set’ button.

For these custom sequence sets, you will have to supply:

• The custom sequence index directory (full path)

• Prefix of the index file (Example: for index.fasta you would supply ‘index’)

• Bowtie parameters

• Description of the index

• Whether to filter out the reads mapped to this custom index

Please remove all spacing from the naming of sequences within your .fasta file in order for the pipeline to properly
prepare quantification tables.

You can add multiple custom sequence sets if desired.

Common RNAs:

If you would like to map your reads sequentially to common RNAs, Expand the Common RNAs tab and select the yes
for the RNAs you would like to map.

Bowtie2 maps your reads sequentially to common RNAs below and then filters the reads mapped out. To change the
default parameters, click the Change Parameters button and then insert your parameters.

3.6.4 Additional Pipelines

If you would like to add additional features to your current run, you can expand the Additional Pipelines tab and hit
the ‘Add Pipeline’ button.

You can add more than one selection of additional pipelines by clicking the ‘Add Pipeline’ button again. You can also
remove your current pipeline selection by clicking the ‘Remove Pipeline’ button.

The pipelines added will be carried out from top to bottom.

A new box will appear with a dropdown menu that includes:

RNASeqRSEM:

Selecting the RNASeqRSEM additional pipeline will run RSEM in addition to the current run.

RSEM is an additional pipeline that will estimate gene and isoform expression levels for RNA-Seq data.

Upon selection of RNASeqRSEM, you have the option of selecting additional RSEM command line parameters as
well as IGC/TDF or BigWig conversions.

The RSEM pipeline also has an option to generate RSeQC reports. For more information on the RSeQC reports, you
can view the program used, ‘read-distribution.py’ for RSeQC,‘here‘_.

Tophat:

Selection the Tophat additional pipeline will allow you to run Tophat in addition to the current run.

Tophat is a popular RNA-seq alignment tool used for mapping and splice junction detection.

Upon selecting the Tophat pipeline addition, you have the option of adding additional tophat command line parameters
as well as IGC/TDF or BigWig conversions.
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The Tophat pipeline also has an option to generate RSeQC reports. For more information on the RSeQC reports, you
can view the program used, ‘read-distribution.py’ for RSeQC,‘here‘_.

ChipSeq:

If your samples of interest include ChipSeq data, then the ChipSeq additional pipeline should be selected.

After selection of ChipSeq, some additional parameters are required.

Chip Input Definitions are the names of the files of your chipseq input. Multimappers determines the maximum
number of locations reads are allowed to map to.

Tag size, in base pairs, for MACS determines the size of the tags while the Band Width, in base pairs, for MACS
determines the size of the sequenced regions.

The Effective genome size, in base pairs, is the size of the mappable part of the genome.

IGV/TDF and BigWig conversion is also selectable.

DESeq:

First, in order to select the DESeq additional pipeline option, you must have already selected the RNASeqRSEM
option first.

The DESeq pipeline allows for differential expression analysis to be conducted amongst your samples.

Using the selection boxes labeled ‘Condition 1’ and ‘Condition 2’ you can select which samples you wish to check
against.

Once you’ve selected your conditions, you then can determine your Fit Type, and p-adjustment cutoff value as well as
whether or not you want the Heatmap and the Fold Change cutoff.

Based on your previous selection from the Common RNAs tab, you can also select which given sequences you want
to analyze.

Note that you can select DESeq multiple times, incase you want to run multiple pairwise comparisons on a single run.

BisulphiteMapping:

If you would like to carry out Bisulphite mapping, then the BisulphiteMapping additional pipeline should be selected.

Bisulphite Mapping is a bisulphite sequencing mapping program that indexes only digestion sites.

In addition to running the BSMap program with it’s additional parameters, the user can also run MCall with additional
parameters to report statistics such as various bias, confidence intervals, and methylation ratios.

In order to run MethylKit, MCall must first be selected.

DiffMeth:

If you would like to carry out Differential Methylation, then the DiffMeth additional pipeline should be selected.

Differential Methylation lets you compare the Bisulphite Mapping results of samples against other samples within
your run.

Using the selection boxes labeled ‘Condition 1’ and ‘Condition 2’ you can select which samples you wish to check
against.

In order to carry out DiffMeth, the user first has to select the BisulphiteMapping pipeline, select the ‘Run MCall’
checkbox, and select the ‘Run MethylKit’ checkbox as they are required to carry out this step.

You may select DiffMeth multiple times, incase you want to run multiple pairwise comparisons on a single run.

HaplotypeCaller:

If you would like to use the Genome Analysis Toolkit’s Haplotype Caller to detect SNP variants within your samples,
the the HaplotypeCaller additional pipeline should be selected.
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In order to run Haplotype Caller, you must have a Tophat pipeline or ChipSeq pipeline already within your list of
pipelines in order to generate the bam files needed for this step.

HaplotypeCaller will output .vcf files which will contain possible variants in accordance with the genome selected.

3.6.5 Submission

Once all of your parameters are squared away and you’ve selected all of the additional options/pipelines that you desire
for your run, you may hit the ‘Submit’ button at the bottom left of the page to submit the run.

3.7 NGS Status Guide

This guide will walk you through all of your options within the Run Status page.

3.7.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘Run Status’.

3.7.2 Status Page

The Run Status page will display all of your current runs within Dolphin, old and new.

If you have not yet processed any runs, this page will consist of an empty table with no further options of interaction.

However, if you have already started processing some initial runs, the table reads as follows:

ID:
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This is a unique run identifier. If contacting your local administrator or someone at biocore@umassmed.edu about a
specific run, this number will help identify the run quicker.

Name:

The name given to the specific run.

Output Directory:

The output directory specified where the run information will be sent within the cluster.

Description:

The description of the run given by the user.

Status:

This is the status of the current run. The run can have 5 different statuses.

Each status cooresponds to how the current run is behaving. The statuses and their meanings include:

• Queued: A queued run is currently waiting to be executed. Time in the queue depends on the cluster.

• Stopped: A stopped run has started to run, but was at one point manually stopped by a user.

• Error: An errored run has had something go wrong and could not complete appropriately. By clicking the status
button on an error, a window will pop-up with a little more information about the error. If there are logs of the
past processes, you can click the ‘Adv. Status’ button to be taken to the Advanced status page.

• Running: A run that is currently running.

• Completed: A completed run has finished with it’s task and the output is ready.

As long as the run isn’t queued, you can click on the status button of a run to obtain more detailing information about
the run in the Advanced Status page for that specific run.

Options:

The options column contains a clickable options button that will give the user specific options on the specified run.
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Each status and run type will have a different set of options.

Rather than describing every set of options for every combination, we will go over what each option does.

• Delete: This will delete the current selected run.

• Cancel: This will stop a run currently queued. It will not delete the run information.

• Stop: This will stop a currently running run. It will not delete the run information.

• Rerun: This option will rerun the selected run and allow for parameter changes. If a new directory is specified,
it will create a new run.

• Resume: This will rerun the selected run without parameter changes.

• Report Details: Selecting this option will take you to the selected run’s report page.

• Generate Plots: Selecting this option will take you to the selected run’s plot page.

• Change Permissions: If you are the owner of the run, you can change the permissions of the selected run

View Which Runs?:

This dropdown menu will toggle which types of runs you will be viewing within the status table.

The options include:

• All Runs: This is the default setting. All of the runs you have permissions to view will be displayed.

• Initial Runs: This setting will display all of the initial runs you have permissions to view.

• Normal Runs: This setting will display all of the runs that you have permissions to view that are not initial runs.
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3.7.3 Advanced Status Page

Upon clicking on a non-queued status, you will be directed to the advanced status page.

This page displays a table with each step processed, or currently being processed within the system of your run.

If the progress bar is green, then the step has fully finished without errors. If the bar is red, it is either currently running
or it has received an error within the step.

Upon selecting the ‘Select Service’ button on the right of each step, another table will be shown of all the current
subprocesses within this given step.

Along with some additional information, the user can select the ‘Select Job’ button to view the standard output of this
current job.

3.8 NGS Reports Guide

This guide will walk you through all of your options within the Reports page.

3.8.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘Run Status’.

After navigating to the status page, the next step is to make sure the run whose results you are interested in has
completed without errors.

Once you have a completed run, you can select the options button on the far right and select the ‘Report Details’
option.
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Selecting this option will bring you to the Report Details page.

3.8.2 Report Details

Upon reaching the Report Details page, the user is greeted with an Initial Mapping Results table.

This table displays various information about the samples you’ve selected for your run and based on the common
RNAs that you may have selected to map for, the table will also display the number of reads mapped for each selected.

It’s important to note that the reads mapped to RNA are not selected for mapping within the other RNA steps.
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If you have indeed selected to map their reads against a specific RNA, the dropdown under the table will also produce
additional information in regards to the RNA selected from the dropdown list.

Once the table is populated, an options button labeled ‘Select Data Options’ will appear and selecting it will give you
a variety of options to choose from.

Options include:

• TYPE Links: These links will direct the user towards another webpage with the data from the table in the
specified TYPE format.

• Send to DEBrowser: This link will only appear under rsem/mRNA/tRNA results. It will send the user to the
DEBrowser with the selected table as the dataset (For more information on DEBrowser, see the DEBrowser
section).

• Download File: This link will download the table to a file in a TSV format.

• Clear Selection: If the user desires, they can clear the table of it’s contents.

Following the Initial Mapping Results there may be additional minimized sections. These sections are available to the
user based on the parameters set by the user.
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These tabs include:

• FastQC Summary

• Detailed FastQC Results

• RSEM Results

• DESEQ Results

• Picard Metrics

• RSeQC Metrics

Expanding any of the FastQC tabs will provide a list of links related to either the FastQC summary or the specific
sample FastQC results. Clicking one of these links will re-direct you to another page with the specified results.

By expanding the RSEM, DESEQ, Picard Metrics, or RSeQC tabs, you will be greeted with another dropdown menu
like that within the Initial Mapping Results tab.

The list provided within the dropdown menu will contain files related to the tab which is expanded.

If you select a TSV file, a table will be populated with the results and another options button will appear to the right
of the dropdown list with the same options of that within the Initial Mapping Results table.

Selecting a PDF file will not populate a table, nor will it replace a previously populated table that you have already
selected. Instead, selecting a PDF file will change the options available to the user within the ‘Select Data Options’
button to either ‘Download File’ or ‘Clear Selection’ Selecting the ‘Download File’ option will redirect you to a new
page containing the PDF with the ability to download.

At the very bottom of the page, you have 2 additional buttons.

The ‘Return to Status’ button will re-direct you to the status page and the ‘Go To Plots’ button will re-direct you to the
plots page.

For more information on the Status page, consult the ‘NGS Status Guide’.

For more information on the Plots page, consult the ‘NGS Plots Guide’.

3.9 NGS Plots Guide

This guide will walk you through all of your options within the Plots page.
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3.9.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘Run Status’.

After navigating to the status page, the next step is to make sure the run whose results you are interested in has
completed without errors.

Once you have a completed run, you can select the options button on the far right and select the ‘Generate Plots’
option.
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Selection this option will bring you to the Plots page.

Alternatively, You can visit the Reports page for a specified run and click on the ‘Go To Plots’ button at the bottom of
the page to go to the plots page.

Also, you can view your generated tables from the Generated Tables page by selecting to go to plots from the desired
table. Please see the ‘Table Creator Guide’ for additional information.

3.9.2 Plots Navigation

Upon navigating to the plots page, you will notice that there are 3 major sections to the page. These sections include
the Control Panel, the Plots, and the Plots Table.

Contol Panel:
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In order to view the plots of your run, you first need to select the actual data you want to examine. The dropdown
menu next to ‘Source’ will give the user a list of pontential files to view.

If the file you want to view isn’t an option in the dropdown menu, you can always manually type in the source of the
file by selecting the ‘Input TSV file location’ option.

Once you’ve selected the file you wish to plot the other various options in the control panel will fill up with the
appropriate additional information.

The X axis and Y axis dropdown menus select which variable will be represented for both the X and Y axis within the
scatter plot.

The Color axis dropdown menu controls the color separation of data within the scatter plot.

The Color axis threshold has both a slider and an input box where the user can control the color threshold represented
within the scatter plot.

In order for the barplot, heatmap, and plot table to map data, a selection from the Selected Columns box must be made.
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Multiple selections can be made at the same time.

The Query Genes input allows the user to input specific genes in a comma separated format. After input of a gene list,
the user can hit ‘Submit’ under the input box and the queried genes will be selected on the various plots.

Last, the ‘Selected Region’ box displays all the genes selected from the scatter plot in a comma-separated format.

Plots:
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The plots section is divided into 3 specific types of plots: a scatter plot, a barplot, and a heatmap.

Once you have determined you’ve input your source file for the plot, a scatter plot will appear within the ‘Scatter plot’
box based on your specific input variables.

As the scatter plot fills out, you can then click and drag your mouse over data points to select them for both the heatmap
selection and the Plot Table selection.
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The barplot fills out based on your ‘Selected Column’ section and which point on the scatter plot you mouse over with
the cursor.
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You can also hover over heatmap rows and the barplor will fill with the corresponding information from the heatmap.

Plots Table:

The plots table fills once a selection has been made within the scatterplot and will fill accordingly.

This plots table displays the selection made by the user as well as the values that differ between the samples.

Selections of many points can be expanded by clicking on the ‘Show entire table’ button at the very bottom of the
table list.
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Most of the files displayed in the graphs can be obtained from the ‘NGS Reports page’ for download. For more
information on how to navigate the Reports page, please check out the ‘NGS Reports Guide’.

3.10 Table Creator Guide

This guide will walk you through all you need to know about the Table Creator page(s).

3.10.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab, followed by clicking on the ‘NGS Browser’ from the dropdown to
be sent to the Browser for sample selection.

Additionally, if you want to skip straight to your previous created tables, you can select the ‘Generated Tables’ tab
from the ‘NGS Tracking’ tab.

3.10.2 Creating Custom Tables

Sample Selection

Once you’ve successfully made it to the Browser, select samples which have finished runs and also have reports which
you would like to have merged.

As soon as you’ve selected all of your samples, you can select the ‘Generate Tables’ button to be sent to the Table
Generation page.

Table Generation

Once at the Table Generation page, you will notice that the samples you have selected fill up the ‘Samples Selected’
table. Under the ‘Run ID’ column you can select which run from that samples results you wish to use.
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As you select different runs, you might notice rows in the ‘Report Selection’ box dimming out. The bolded files in
this page are the compatible reports in which you can merge while the dimmed out ones are incompatible or missing
from one of the runs you have selected.

Once you’ve selected all the appropriate runs, you may then select the report you wish to merge within the ‘Report
Selection’ box.
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If you forgot any samples that you wanted to add to the table generation, you can maximize the ‘Additional Sample
Selection’ and select the samples from the table generated within this box. Checking off a sample will also remove it
from the ‘Samples Selected’ table.

Additionally, if you want to remove samples, you can also click on the red ‘X’ to the right of each sample within the
‘Samples Selected’ table.

When all the information is selected and you are ready to generate your table, you can then click the ‘Generate Table’
button to be taken to your generated table.

Table Generated

In the ‘Table Generated’ page, you will have the reports of the runs selected merged into one table. This table is much
like the tables within the ‘NGS Reports’ page.

For external use, you can select the ‘Download Type’ button to export the table to a variety of formats:

• JSON

• JSON2

• HTML

• XML

3.10. Table Creator Guide 57



dolphin Documentation, Release 1.0

You can also download the raw TSV file of the newly generated table or send the table to the DEBrowser (For more
information on DEBrowser, see the DEBrowser section). This will only appear for rsem/mRNA/tRNA tables.

If you wish to save the table, either for easy access later or for plotting capabilities, you can name the table in the ‘Save
Table As”’ tab and then click the ‘Save Table’ at the bottom of the page.

Saved Tables

Within the ‘NGS Table List’ the user can view all of their merged tables they have created and saved. You can select
a few options from the options button to the right of each run:

• View

• Plot Table

• Change Permissions

• Send to DEBrowser

• Delete
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Selecting ‘View’ will take you to the ‘Table Generated’ page with the report where you can save the table under a new
name if you wish.

Selecting the ‘Plot Table’ will direct you to the ‘Plots’ page with your generated table selected as the input. You can
also visit the ‘Plots’ page at any time and select any of your generated tables to use for input.

Change Permissions will appear if you are the owner of the generated table. You will be able to change the permissions
given to this table by selection this option.

Selecting ‘Send to DEBrowser’ will allow you to send your table information straight to the DEBrowser (For more
information on DEBrowser, see the DEBrowser section). This will only appear for rsem/mRNA/tRNA tables.

Selecting ‘Delete’ will remove the generated table from your list of tables.

3.11 Dolphin Profile Guide

This guide will walk you through all of your options within the Profile page.

3.11.1 Getting Started

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the tab in the top left of the screen with your name, then click on ‘Profile’ once the new menu
appears.
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3.11.2 Profile Page

Once you’ve accessed the profile page, you’ll notice two main portions of the page.

The first segment is the tab layout.

This is your main form of navigation throughout the profile page.

Following these tabs is your ‘Profile Information’, or the first selected tab of the navigation tab.
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This section will allow you to see various information about your user.

If you select the ‘Groups’ tab, you’ll then be shown a table with all the groups that you are a part of.

You have the option of creating groups and requesting to join groups at the bottom left corner of this tab.

Additionally, if you are the owner of a specific group, you have some additional options to the left of that specific
group name.

You have the option to view users who have a pending request to join your group, you can also view all of the current
users.
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If you so desire, you can even transfer the ownership of one group to another member within that group.

And lastly you can also delete the group as well.

The next tab labeled ‘Photo’ simply allows you to change your stock photo seened at the top left of your screen.

The fourth tab allows you to edit your listed email address and decide whether or not we have permission to send you
an email upon a run completing.

The last tab labeled ‘Amazon Information’ displays your groups current AWS key information. You will only have
full access to editing and viewing the key information if you are the owner of the group

Whenever you have finished making changes to any of these tabs, make sure to select the ‘Update’ button if one is
presented.
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3.12 Dolphin ENCODE Submission Guide

3.12.1 Getting Started

Not everyone can submit to ENCODE, you must first have contact with the ENCODE Consortium before considering
to design, create, and analyze a project that you are willing to submit to ENCODE. Please visit the ENCODE website
for more details on ENCODE. Not all that apply will be able to submit to ENCODE.

3.12.2 Metadata Collection/Input

Assuming you are to submit to ENCODE, you are going to want to collect a various amount of metadata that surrounds
your project. This is a crucial step in submitting to encode and without the proper metadata for submission submission
will not be possible.

As a curator for your experiment, you are going to want to collect metadata from all stages of the experiment. This
includes:

• Protocol information within the wet lab

• Sequencer and sequencing information

• Analysis programs and versions used

• Outline/Goal of your analysis process

These bullet points encompass a large amount of information, however if you keep proper track of all of this informa-
tion, this will make submission to ENCODE a smooth process.

More information about which fields are required and which fields you should consider keeping track of can be found
at the ENCODE website listed above. Additional information can be found by contacting someone from ENCODE
directly, or by keeping in contact with your assigned data wrangler.

3.12.3 ENCODE Submission Process

The Breakdown

In order for ENCODE to retain the metadata you wish to send them, it must be passed to their servers using JSON
objects. A JSON object is a form of organizing data that is easy to read and to create. Encode stores information
passed by users within linked json objects using aliases, uuids, and accession numbers.

You will be passing JSON objects created from the metadata you have gathered and input into the Dolphin system in
order to represent your experiment and the files you will be sending to encode. For more information on what a JSON
object is, you can visit this link for more information.

The Detailed Version

There are 2 major submission phases that include multiple sub-steps along the way. The first phase we shall call the
‘overall metadata submission’ step. For this phase, you will be submitting metadata that encompasses your overall
experiment. For this, we submit 7 specific JSON objects in a specific order:

• Donor JSON

• Experiment JSON

• Treatment JSON

• Biosample JSON

• Library JSON
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• Antibody JSON

• Replicate JSON

We submit these JSON objects from top to bottom due to the fact that some of the JSONs require the accession number
or alias of a previous step. Without this unique identifier, the JSONs cannot be properly linked and will thus not be
correct.

Once the overall metadata step has completed successfully, you can then enter the ‘file data’ submission phase. During
this phase you will be submitting file metadata, followed by the actual file, given that the file metadata has been
successfully submitted. So for each possible file you want to submit you will send:

• File JSON

• The actual file

Once you have completed all of these phases successfully, your submission to ENCODE will be complete and the next
step would be to have your data wrangler look over your submission for validation.

3.12.4 Specific Linkages

Many objects will have more than one direct link to other various objects within your submission. For instance,
some samples will come from the same donor and time point, however one could be an ATAC-Seq analysis while the
other could be RNA-Seq analysis. These samples would be sharing the same biosample and need to use the same
biosample accession number when submitting experiments for them. Biological replicates will also have to share the
same experiment accession number when reporting to ENCODE. Dolphin has a way to link specific biosamples and
experiments before submission, which will be discussed further in this guide.

It’s important to note that the structure of submission differs between human and non-human samples. For one, the
donor for humans refers to the specific human donor, while for other organisms it refers to the strain of the organism.
Biosamples from specific time points will also have to reference a parent biosample using the ‘derived_from’ key, thus
needing the accession number of that parent biosample for proper submission.

3.12.5 Metadata Objects

Diving deeper into each metadata object being passed, specific metadata will be used to create each JSON. Listing
each JSON in order, we include:

• Donors

– Information gathered with experiment series

* “award”:’grant’

* “lab”:’lab’

– Information gathered with samples

* “organism”:’organism’

* “life_stage”:’life_stage’

* “age”:’age’

* “sex”:’sex’

• Experiments

– Information gathered with experiment series

* “award”:’grant’
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* “lab”:’lab’

– Information gathered with protocols

* “assay_term_name”:’assay_term_name’

* “assay_term_id”:’assay_term_id’

– Information gathered with samples

* “biosample_term_name”:’biosample_term_name’

* “biosample_term_id”:’biosample_term_id’

* “biosample_type”:’biosample_type’

* “description”:’description’

• Treatments

– Information gathered with treatments

* “treatment_term_name”:’treatment_term_name’

* “treatment_term_id”:’treatment_term_id’

* “treatment_type”:’treatment_type’

* “amount”:’concentration’

* “amount_units”:’concentration_units’

* “duration”:’duration’

* “duration_units”:’duration_units’

• Biosamples

– Information gathered with experiment series

* “award”:’grant’

* “lab”:’lab’

– Information gathered with protocols

* “starting_amount”:’starting_amount’

* “starting_amount_units”:’starting_amount_units’

– Information gathered with samples

* “biosample_term_name”:’biosample_term_name’

* “biosample_term_id”:’biosample_term_id’

* “biosample_type”:’biosample_type’

* “organism”:’organism’

* “derived_from”:’biosample_derived_from’

* “source”:’source’

– Information gathered with lanes

* “date_obtained”:’date_received’

• Libraries

– Information gathered with experiment series
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* “award”:’grant’

* “lab”:’lab’

– Information gathered with samples

* “spike-ins”:’spike_ins’

* “size_range”:’avg_insert_size’

– Information gathered with protocols

* “nucleic_acid_term_name”:’nucleic_acid_term_name’

* “nucleic_acid_term_id”:’nucleic_acid_term_id’

* “extraction_method”:’extraction_method’

* “crosslinking_method”:’crosslinking_method’

* “fragmentation_method”:’fragmentation_method’

• Antibodies

– Information gathered with experiment series

* “award”:’grant’

* “lab”:’lab’

– Information gathered with Antibodies

* “source”:’source’

* “product_id”:’product_id’

* “lot_id”:’lot_id’

* “host_organism”:’host_organism’

* “targets”:’targets’

* “clonality”:’clonality’

* “isotype”:’isotype’

* “purifications”:’purifications’,

* “url”:’url’

• Replicates

– Information gathered with samples

* “biological_replicate_number”:’biological_replica’

* “technical_replicate_number”:’technical_replica’

To better understand these lists, Let us break them down into how you should be reading them.

• First Layer

– Second Layer

* Third Layer

* Third Layer

– Second Layer

* Third Layer
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* Third Layer

The first layer describes which JSON object we are currently creating. The second layer describes which major table
from the database that the information will be gathered from. The third layer explains two things, first the JSON field
that will act as the key to the object and the second is the field from the database we are gathering to insert as the actual
metadata.

3.12.6 File Objects

File metadata submission will have some similar fields and some different. The JSON fields are all dependent on the
file type that is being submitted. The JSON object passed for each file type will have the following fields:

• Fastq files

– “file_format”:”fastq”

– “run_type”:’run_type’

– “step_run”:’step_run’

– “paired_end”: ‘1’ OR ‘2’

– “output_type”:”reads”

– “read_length”:’read_length’

– “paired_with”:<paired-end alias>

– “derived_from”:<alias of derived file> AND/OR ‘additional_derived_from’

• BAM files

– “file_format”:”bam”

– “run_type”:’run_type’

– “step_run”:’step_run’

– “output_type”:”alignments”

– “assembly”:’genome’

– “derived_from”:<aliases of derived files> AND/OR ‘additional_derived_from’

• TSV files

– “file_format”:”TSV”

– “run_type”:’run_type’

– “step_run”:’step_run’

– “output_type”:”gene quantifications” OR “transcript quantifications”

– “assembly”:’genome’

– “derived_from”:<aliases of derived files> AND/OR ‘additional_derived_from’

• bigWig files

– “file_format”:”bigWig”

– “run_type”:’run_type’

– “step_run”:’step_run’

– “output_type”:”signal of all reads”
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– “assembly”:’genome’

– “derived_from”:<aliases of derived files> AND/OR ‘additional_derived_from’

• bed files

– “file_format”:”bed”

– “run_type”:’run_type’

– “step_run”:’step_run’

– “output_type”:”peaks”

– “assembly”:’genome’

– “file_format_type”:”narrowPeak”

– “derived_from”:<aliases of derived files> AND/OR ‘additional_derived_from’

As a reference to the above list, every left field will be the actual key to the JSON and the right field will be the value
associated to that key. Values wrapped in double quotes are preset string values, such as file_format’s value being
“fastq” for a fastq file, while values wrapped in single quotes are values gathered from the database under that field
name. Values defined with the “<>” markers are referencing aliases created using the samplename, lab, step, and file
format.

In addition to those fields, each JSON passed will additionall contain these fields:

• “dataset”:’experiment_acc’

• “replicate”:’replicate_uuid

• “file_size”:<byte size of file>

• “md5sum”:<md5sum of file>

• “platform”:’platform’

• “submitted_file_name”:<name of file>

• “lab”:’lab’

• “award“‘grant’

• “flowcell_details”:

– “machine”:’machine_name

– flowcell”:’flowcell’

– “lane”:’lane’

In this case, any value field marked with the “<>” markers are defined based on the file you are submitting. Dolphin
creates files based on samplename, so manual entry is not required.

Upon successfully submitting file metadata, ENCODE will pass back a JSON response with amazon credentials.
These credentials are then used to upload the specific file to their secure amazon databank.

3.12.7 The Submission Process

As stated above, submitting to ENCODE through Dolphin is easy as long as you have all the proper metadata. You
don’t have to worry if you didn’t input all of the information needed during the import since you will be able to edit
all of the fields before submission.

68 Chapter 3. Dolphin-UI



dolphin Documentation, Release 1.0

In order to start the ENCODE submission process, you are going to want to select the samples you wish to submit
within the NGS Browser section of Dolphin. Once you’ve selected your samples you then can click the ‘Data Selection
Options’ button at the top of the page and select the ‘Send to ENCODE’ option. This will take you to the ENCODE
submission page.

Loading in, you will see a variety of tabs and tables. Each tab represents submission of a specific JSON object and
each contains a table with information loaded based on the samples that you have selected. The ‘Sample Selection’ tab
allows you to view the samples you have selected in the top table and add more samples from the bottom table. You
can also remove samples by clicking the red ‘X’ button in the top table for each sample, or manually deselecting the
sample from the bottom table. You can also edit specific metadata within each table shown by simply clicking the field
you wish to edit and pressing enter when you are finished. It should be noted that not all fields are editable. In addition
to editing samples, you can also edit all of your selected samples for that field at once or on a selection basis. Simply
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click on the field you wish to edit, edit that field, and click the ‘Change All’ button to change all of your samples for
that field at once. You can select specific samples on the right and then click the ‘Change Selected’ in order to change
multiple samples at a time.

If no treatments are linked to your samples you can create them within the ENCODE submission page on the ‘Treat-
ments’ tab. To create a treatment click on the ‘Add Treatment’ button and a dialog box will pop up. In this dialog box
you will select which samples will have this treatment, as well as the name of the treatment. Once you are finished
you can click the ‘Add’ button to add the treatment link for your samples and start editing the treatment metadata as
you see fit. This same adding and editing strategy applied to the ‘Antibodies’ tab as well.
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As stated above, you can also link biosamples and experiments together via samples in the ‘Biosamples’ or ‘Exper-
iments’ tabs. Simply click on the ‘Link Biosamples’ or “Link Experiments’ tab to bring up a dialog box displaying
all of the samples you have selected. From there, select the samples you wish to link together, and then select which
accession number you wish to link them under. If no accession number is present, you can select ‘* New Accession*’
to link the samples together without an accession number present.
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The ‘Files’ tab will be the last tab to be filled out before submitting your metadata and files. If you have filled out all
of your metadata within the tables, you can go ahead and send the overall metadata without the file metadata and files
by selecting the ‘Submit Meta-data’ button in the bottom left. Within the ‘Files’ tab there are 4 major components:
run selection, file selection, submission order, and previous files submissions.
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The run selection section should be looked at first. For each sample you need to determine which dolphin run for each
sample has the analysis files you wish to use. Once you’ve selected all the proper run information, the file selection
section will be next. Here you will be able to select multiple file types to submit to ENCODE. Only files produced
between all selected runs will be able to be selected. After file type selection, we then can determine the order and
the hierarchy of all the files being submitted as well as any other additional information that may need to be provided.
Step run and additional derived from parameters should be supplied by your data wrangler once they have created your
analysis pipeline objects within the ENCODE system.

The last table, previous file submissions, simply displays previous submissions from the samples that have been
selected.

Once all the appropriate information has been filled out, you’re ready to submit to ENCODE. Press the submit button
which you desire on the bottom left of the screen and confirm the submission to send the data!
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3.12.8 Reading the Output

Output for the submission process will take place in a few different locations. For one, you’ll be able to view your
output if you have access to editing ENCODE information on the main site using the accession numbers given back
to the user. However, through dolphin there are two main location as of currently where you will be able to view the
output. The submission dialog box will report a condensed version of the JSON submission output to the user and the
raw JSON output for the file as well. Additional logs are kept within the dolphin system in the tmp/encode directory
via your user name and the time you submitted to ENCODE.
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3.12.9 ENCODE Submissions Page

If you click on the bottom right button labeled ‘View Encode Submissions’, you will be taken to a new page with some
information about your previous submissions.

There are two tables present on this page, the ‘Encode Batch Submissions’ table and the ‘Encode Sample Submissions’
table. The first table, the encode batch submissions table, displays all of the group submissions and the sample numbers
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that were submitted together. The submission status column denotes whether or not metadata from all samples is still
up to date; green denoting that the metadata is up to date and red showing that it has changed since that submission.
In addition the data log’s name is displayed for an admin to view until other options have been implemented. You can
also choose a sample selection to re-submit which will select all the samples from that submission and send you to the
ENCODE submission pipeline. The bottom table shows the exact same information as the top table except it is on a
per-sample scale.

3.13 DEBrowser Access Guide

This guide is a quick guide for the DEBrowser within dolphin.

3.13.1 Accessing DEBrowser

First, make sure to have an instance of dolphin available (see Dolphin Docker) as well as an account for the dolphin
interface.

Once logged in, click on the ‘NGS Tracking’ tab on the left, then click on ‘DEBrowser’.

This will bring you to the DEBrowser section within dolphin. This will take you to the base DEBrowser page where
you can either try the demo by clicking the ‘Load Demo!’ to load the demo set we have set up or you can load in
locally downloaded tsv files for analysis.
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You can also load in RSEM results from runs with the corresponding results in a few easy steps.

From Reports:

You can view your RSEM results straight from your selected run’s report page in a few easy steps. First select the run
you would like to use and head to that run’s report page within the NGS Run Status page.

Next, select the RSEM tab and then select the file you wish to use within the DEBrowser. Once you’ve selected the
file, a dropdown menu will appear and you can then select the ‘Send to DEBrowser’ option.
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You will then be redirected to the DEBrowser page within dolphin with that data loaded into the browser.

From Generated Tables:

Additionally, you can load custom-made rsem tables from the generated tables section within dolphin. Any generated
table which uses a RSEM file can be used within the DEBrowser.

Simply head to the Generated Tables section within dolphin and select the table you wish to use. Then select the ‘Send
to DEBrowser’ option and you will be redirected to the DEBrowser page within dolphin with that data loaded into the
browser.
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You can also send a table into DEBrowser while viewing the generated table. Just select the Download Type button
and then select the ‘Send to DEBrowser’ option.

Additional Information:

Please be patient while the data loads into the Browser for it can take a few seconds before the data is fully loaded and
you can run DESeq.

For a more detailed guide on DEBrowser itself, please visit the DEBrowser section.

3.14 Developer Implementation

3.14.1 Dolphin Integration

This section of the documentation is only meant for developers implementing a Dolphin system on their own personal
system. This is not to be confused with Dolphin-Docker, which creates an insteance of Dolphin using a Virtual
Machine. If you are not implementing Dolphin within your own system, please ignore these notes.

3.14.2 Python Dependencies

Dolphin, as you may have noticed, uses python for some scripts in order to generate pipelines or secure data within
the databse. Here is a list of packages you will need in order to properly implement Dolphin within your system:

• pycrypto

• simple-crypt

• boto

• boto3

• MySQLdb

• ConfigParser
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• optparse

• binascii

• subprocess

You can install these modules with the “pip install” feature of python.
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CHAPTER 4

DEBrowser

Contents:

4.1 Quick-start Guide

This guide is walkthrough for the DESeq Browser from start to finish.

4.1.1 Getting Started

First off, we need to head to the DEBrowser webpage at this url:

http://debrowser.umassmed.edu/

Alternatively, if you have the R package installed, you can call these R commands:

library(debrowser)

startDEBrowser()

For more information on installing DEBrowser locally, please consult our Local Install Guide.

Once you’ve made your way to the website, or you have a local instance of DEBrowser running, you will be greeted
with this tab on the left:
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To begin the DESeq process, you will need to select your Data file (TSV format) to be analyzed using DESeq. If you
do not have a dataset to use, you can select to use the built in demo by clicking on the ‘Load Demo!’. To view the
entire demo data file, you can download this demo set. For an example case study, try our advanced demo.

The TSV files used to describe the quantification counts are similar to this:

IE:

gene trans exp1 exp2 cont1 cont2
DQ714 uc007 0.00 0.00 0.00 0.00
DQ554 uc008 0.00 0.00 0.00 0.00
AK028 uc011 2.00 1.29 0.00 0.00

DEBrowser also accepts TSV’s via hyperlink by following a few conversion steps. First, using the API provided by
Dolphin, we will convert TSV into an html represented TSV using this website:

http://dolphin.umassmed.edu/public/api/

The Two parameters it accepts (and examples) are:

1. source=http://bioinfo.umassmed.edu/pub/debrowser/advanced_demo.tsv

2. format=JSON

Leaving you with a hyperlink for:

http://dolphin.umassmed.edu/public/api/?source=http://bioinfo.umass

med.edu/pub/debrowser/advanced_demo.tsv&format=JSON

Next you will need to encode the url so you can pass it to the DEBrowser website. You can find multiple url encoders
online, such as the one located at this web address: http://www.url-encode-decode.com/.

Encoding our URL will turn it into this:

http%3A%2F%2Fdolphin.umassmed.edu%2Fpublic%2Fapi%2F%3Fsource%3Dhttp

%3A%2F%2Fbioinfo.umassmed.edu%2Fpub%2Fdebrowser%2Fadvanced_demo.tsv

%26format%3DJSON

Now this link can be be used in debrowser as:

http://debrowser.umassmed.edu:443/debrowser/R/
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It accepts two parameters:

1. jsonobject=http%3A%2F%2Fdolphin.umassmed.edu%2Fpublic%2Fapi%2F%3F

source%3Dhttp%3A%2F%2Fbioinfo.umassmed.edu%2Fpub%2Fdebrowser%2F

advanced_demo.tsv%26format%3DJSON

2. title=no

The finished product of the link will look like this:

http://debrowser.umassmed.edu:443/debrowser/R/?jsonobject=http://do

lphin.umassmed.edu/public/api/?source=http://bioinfo.umassmed.edu/p

ub/debrowser/advanced_demo.tsv&format=JSON&title=no

Inputting this URL into your browser will automatically load in that tsv to be analyzed by DEBrowser!

For more information about the input file, please visit our DESeq/DEBrowser tab within Readthedocs. Once you’ve
selected your file and the upload has completed, you will then be shown the samples listed within your file uploaded
as well as a few options.

The first option, ‘Go to DE Analysis’, takes you to the next step within the DESeq workflow. In order to run DESeq
on your input data you first need to select which samples will go into your conditions. You can run multiple condition
comparisons and view the results seperately as well. To remove samples from a condition, simply select the sample
you wish to remove and hit the delete/backspace key. To add a sample to a condition you simply have to click on one
of the condition text boxes to bring up a list of samples you can add to that comparison. Click on the sample you wish
to add from the list and it will be added to the textbox for that comparison.
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The second option, ‘Go to QC plots!’, takes you to a page where you can view quality control metrics on your data
input. The page opens with an all-to-all plot displaying the correlation between each sample. Left of this plot is a
panel which contains various parameters to alter the look of your plot such as width and height. You can change the
type of dataset being viewed within these QC plots by selecting the dataset you want at the top of the left panel. Each
dataset can have its own unique parameters to change and alter your QC plots.

In addition to the all-to-all plot, you can also view a heatmap representation of your data as well as a Principal
Component Analysis (PCA) plot by selecting the specific plot option on the left panel under ‘QC Plots’. You can also
select the type of clustering and distance method for the heatmap produced to further customize your quality control
measures.
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You can also view specific tables of your input data for each type of dataset available and search for a specific geneset
by inputting a comma-seperated list of genes or regex terms to search for in the search box within the left panel. To
view these tables, you must select the tab labeled ‘Tables’ as well as the dataset from the dropdown menu on the left
panel.

Once you are happy with your dataset and you have selected your conditions within the ‘DE Analysis’ section, you
can then hit ‘Submit!’ to begin.

4.1.2 The Main Plots

After clicking on the ‘Submit!’ button, DESeq2 will analyze your comparisons and store the results into seperate data
tables. Shiny will then allow you to access this data, with multiple interactive features, at the click of a button. It is
important to note that the resulting data produced from DESeq is normalized. Upon finishing the DESeq analysis, a
tab based menu will appear with multiple options.

The first tab, the ‘Main Plots’ section, is where you will be able to view the interactive results plots. Plot choices
include:

Scatter plot
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Volcano plot
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MA plot
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You can hover over the scatterplot points to display more information about the point selected. A few bargraphs will
be generated for the user to view as soon as a scatterplot point is hovered over.
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You can also select a specific region within the scatter plot and zoom in on the selected window.
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Once you’ve selected a specific region, a new scatterplot of the selected area will appear on the right
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You also have a wide array of options when it comes to fold change cut-off levels, padj cut-off values, which compar-
ison set to use, and dataset of genes to analyze.
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It is important to note that when conducting multiple comparisons, the comparisons are labeled based on the order that
they are input. If you don’t remember which samples are in your current comparison you can always view the samples
in each condition at the top of the main plots.

If you can select the type of plot at the bottom of the filter tab.

You can download the results in CSV or TSV format by selecting your ‘File type’ and clicking the ‘download’ button
once you’ve ran DESeq. You can also download the plot or graphs themselves by clicking on the gear in the upper-left
corner of each plot or graph.

4.1.3 Quality Control Plots

Selecting the ‘QC Plots’ tab will take you to the quality control plots section. These QC plots are very similar to the
QC plots shown before running DESeq and the dataset being used here depends on the one you select in the left panel.
In addition to the all-to-all plot shown within the previous QC analysis, users can also view a heatmap and PCA plot
of their analyzed data by selecting the proper plot on the left menu. You can also choose the appropriate clustering
and distance method you would like to use for this heatmap just abot the plot just like in the previous QC section.

For additional information about the clustering methods used, you can consult this website.

For additional information about the distance methods used, you can consult here.

For distances other than ‘cor’, the distance function defined will be ( 1 - (the correlation between samples)). Each qc
plot also has options to adjust the plot height and width, as well as a download button for a pdf output located above
each plot. For the Heatmap, you can also view an interactive session of the heatmap by selecting the ‘Interactive’
checkbox before submitting your heatmap request. Make sure that before selecting the interactive heatmap option that
your dataset being used is ‘Up+down’. Just like in the Main Plots, you can click and drag to create a selection. To
select a specific portion of the heatmap, make sure to highlight the middle of the heatmap gene box in order to fully
select a specific gene. This selection can be used later within the GO Term plots for specific queries on your selection.
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Your selection will also zoom in for better viewing resolution.

4.1. Quick-start Guide 101



dolphin Documentation, Release 1.0

4.1.4 GO Term Plots

The next tab, ‘GO Term’, takes you to the ontology comparison portion of DEBrowser. From here you can select the
standard dataset options such as p-adjust value, fold change cut off value, which comparison set to use, and which
dataset to use on the left menu. In addition to these parameters, you also can choose from the 4 different ontology
plot options: ‘enrichGO’, ‘enrichKEGG’, ‘Disease’, and ‘compareCluster’. Selecting one of these plot options queries
their specific databases with your current DESeq results.
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Your GO plots include:

• enrichGO - use enriched GO terms

• enrichKEGG - use enriched KEGG terms

• Disease - enriched for diseases

• compareClusters - comparison of your clustered data

The types of plots you will be able to generate include:

Summary plot:

GOdotplot:
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Changing the type of ontology to use will also produce custom parameters for that specific ontology at the bottom of
the left option panel.

Once you have adjusted all of your parameters, you may hit the submit button in the top right and then wait for the
results to show on screen!

4.1.5 Data Tables

The lasttab at the top of the screen displays various different data tables. These datatables include:

• All Detected

• Up Regulated

• Down Regulated

• Up+down Regulated

• Selected scatterplot points

• Most varied genes

• Comparison differences

104 Chapter 4. DEBrowser



dolphin Documentation, Release 1.0

All of the tables tables, except the Comparisons table, contain the following information:

• ID - The specific gene ID

• Sample Names - The names of the samples given and they’re corresponding tmm normalized counts

• Conditions - The log averaged values

• padj - padjusted value

• log2FoldChange - The Log2 fold change

• foldChange - The fold change

• log10padj - The log 10 padjusted value

The Comparisons table generates values based on the number of comparisons you have conducted. For each pairwise
comparison, these values will be generated:

• Values for each sample used

• foldChange of comparison A vs B

• pvalue of comparison A vs B

• padj value of comparison A vs B

You can further customize and filter each specific table a multitude of ways. For unique table or dataset options, select
the type of table dataset you would like to customize on the left panel under ‘Choose a dataset’ to view it’s additional
options. All of the tables have a built in search function at the top right of the table and you can further sort the
table by column by clicking on the column header you wish to sort by. The ‘Search’ box on the left panel allows for
multiple searches via a comma-seperated list. You can additionally use regex terms such as “^al” or “*lm” for even
more advanced searching. This search will be applied to wherever you are within DEBrowser, including both the plots
and the tables.

4.2 Local Install Guide

4.2.1 Quick Local Install

Running these simple command will launch the DEBrowser within your local machine.

Before you start; First, you will have to install R and/or RStudio. (On Fedora/Red Hat/CentOS, these packages have
to be installed; openssl-devel, libxml2-devel, libcurl-devel, libpng-devel)
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You can download the source code or the tar file for DEBrowser ‘here.<https://github.com/UMMS-
Biocore/debrowser/releases>‘_

Installation instructions from source:

1. Install the required dependencies by running the following commands in R or RStudio.

source(“http://www.bioconductor.org/biocLite.R”)

biocLite(“debrowser”)

2. Start R and load the library

library(debrowser)

3. Start DE browser

startDEBrowser()

Once you run ‘startDEBrowser()’ shiny will launch a web browser with your local version of DEBrowser running and
ready to use!

For more information about DEBrowser, please visit our Quick-start Guide or our DESeq/DEBrowser section within
readthedocs.

4.3 DESeq/DEBrowser

This guide contains a breif discription of DESeq2 used within the DEBrowser

4.3.1 Introduction

Differential gene expression analysis has become an increasingly popular tool in determining and viewing up and/or
down experssed genes between two sets of samples. The goal of Differential gene expression analysis is to find
genes or transcripts whose difference in expression, when accounting for the variance within condition, is higher than
expected by chance. DESeq2 is an R package available via Bioconductor and is designed to normalize count data from
high-throughput sequencing assays such as RNA-Seq and test for differential expression (Love et al. 2014). For more
information on the DESeq2 algorithm, you can visit this website With multiple parameters such as padjust values,
log fold changes, and plot styles, altering plots created with your DE data can be a hassle as well as time consuming.
The Differential Expression Browser uses DESeq2 coupled with shiny to produce real-time changes within your plot
queries and allows for interactive browsing of your DESeq results. In addition to DESeq analysis, DEBrowser also
offers a variety of other plots and analysis tools to help visualize your data even further.

4.3.2 Getting Started

In order to conduct differential expression analysis, we first need data to analyze. In order to call DESeq2, we’re going
to need gene quantifications and expected counts for those genes. To obtain these quantifications, we typically use
RSEM, however there are other ways to obtain this data.

The TSV files used to describe the quantification counts are similar to this:

IE:

gene trans exp1 exp2 cont1 cont2
DQ714 uc007 0.00 0.00 0.00 0.00
DQ554 uc008 0.00 0.00 0.00 0.00
AK028 uc011 2.00 1.29 0.00 0.00
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Where the gene column represent the gene name, the transcript column represents the transcript(s) name (comma
separated for multiple), and the rest of the columns are the raw counts for your samples.

4.3.3 DESeq2

For the details please check the user guide. DESeq2 userguide

DESeq2 performs multiple steps in order to analyze the data you’ve provided for it. The first step is to indicate the
condition that each column (experiment) in the table represent. You can group multiple samples into one condition
column. DESeq2 will compute the probability that a gene is differentially expressed (DE) for ALL genes in the table.
It outputs both a nominal and a multiple hypothesis corrected p-value (padj) using a negative binomial distribution.

4.3.4 Un-normalized counts

DESeq2 rquires count data as input obtained from RNA-Seq or another high-thorughput sequencing experiment in
the form of matrix values. Here we convert un-integer values to integer to be able to run DESeq2. The matrix values
should be un-normalized, since DESeq2 model internally corrects for library size. So, transformed or normalized
values such as counts scaled by library size should not be used as input. Please use edgeR or limma for normalized
counts.

4.3.5 Used parameters for DESeq2

• fitType: either “parametric”, “local”, or “mean” for the type of fitting of dispersions to the mean intensity. See
estimateDispersions for description.

• betaPrior: whether or not to put a zero-mean normal prior on the non-intercept coefficients See nbi-
nomWaldTest for description of the calculation of the beta prior. By default, the beta prior is used only for
the Wald test, but can also be specified for the likelihood ratio test.

• testType: either “Wald” or “LRT”, which will then use either Wald significance tests (defined by nbi-
nomWaldTest), or the likelihood ratio test on the difference in deviance between a full and reduced model
formula (defined by nbinomLRT)

• rowsum.filter: regions/genes/isoforms with total count (across all samples) below this value will be filtered out

4.3.6 EdgeR

For the details please check the user guide. EdgeR userguide.

4.3.7 Used parameters for EdgeR

• Normalization: Calculate normalization factors to scale the raw library sizes. Values can be
“TMM”,”RLE”,”upperquartile”,”none”.

• Dispersion: either a numeric vector of dispersions or a character string indicating that dispersions should be
taken from the data object. If a numeric vector, then can be either of length one or of length equal to
the number of genes. Allowable character values are “common”, “trended”, “tagwise” or “auto”. Default
behavior (“auto” is to use most complex dispersions found in data object.

• testType: exactTest or glmLRT. exactTest: Computes p-values for differential abundance for each gene between
two digital libraries, conditioning on the total count for each gene. The counts in each group as a proportion
of the whole are assumed to follow a binomial distribution. glmLRT: Fit a negative binomial generalized
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log-linear model to the read counts for each gene. Conduct genewise statistical tests for a given coefficient
or coefficient contrast.

• rowsum.filter: regions/genes/isoforms with total count (across all samples) below this value will be filtered out

4.3.8 Limma

For the details please check the user guide. Limma userguide.

Limma is a package to analyse of microarray or RNA-Seq data. If data is normalized with spike-in or any other
scaling, tranforamtion or normalization method, Limma can be ideal. In that case, prefer limma rather than DESeq2
or EdgeR.

4.3.9 Used parameters for Limma

• Normalization: Calculate normalization factors to scale the raw library sizes. Values can be
“TMM”,”RLE”,”upperquartile”,”none”.

• Fit Type: fitting method; “ls” for least squares or “robust” for robust regression

• Norm. Bet. Arrays: Normalization Between Arrays; Normalizes expression intensities so that the intensities
or log-ratios have similar distributions across a set of arrays.

• rowsum.filter: regions/genes/isoforms with total count (across all samples) below this value will be filtered out

4.3.10 DEBrowser

DEBrowser utilizes Shiny, a R based application development tool that creates a wonderful interactive user interface
(UI) combinded with all of the computing prowess of R. After the user has selected the data to analyze and has used
the shiny UI to run DESeq2, the results are then input to DEBrowser. DEBrowser manipulates your results in a way
that allows for interactive plotting by which changing padj or fold change limits also changes the displayed graph(s).
For more details about these plots and tables, please visit our quickstart guide for some helpful tutorials.

For comparisons against other popular data visualization tools, see the table below.
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