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Challenge: Genomics is Hard

Stephens ZD, et al . (2015) Big Data: Astronomical or Genomical? PLoS Biol 13(7 )

ÒGenomics is a Ôfour -
headed beast Õ; considering 
the computational 
demands across the 
lifecycle of a dataset Ñ
acquisition , storage , 
distribution , and analysisÑ
genomics is either on par 
with or the most demanding 
of the Big Data domains Ó



Challenge: Cross-Discipline Skill Requirements

Answering an experimental 
question requires:
! Hardware resources

- compute, storage, network
! Software resources 

- tools, platform
! An analytic pipeline 

- workflow of tools
! System administration 

- skills to keep it all running

Obligatory xkcd: https://xkcd.com/1739/

https://xkcd.com/1739/


G-OnRamp :
Galaxy + Genomics Education Partnership (GEP)
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! An integrated , web -based , and scalable environment
! Enables interactive annotation of any eukaryotic genome
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G-OnRamp : Tools Do the Work!
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G-OnRamp : Galaxy -Based Analytical Platform

Galaxy base provides :
! Web UI for accessibility
! Programmatic API for automation and scalability
! Histories with specified parameters and intermediates for 

transparency and reproducibility

Specify Inputs, Tune Parameters, Run!
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G-OnRamp : Workflows, the Analytical Pipelines



G-OnRamp : Workflows By Sub -workflow
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G-OnRamp : A JBrowse Genome Browser Factory
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¥ UCSC BLAT

¥ Augustus
¥ GlimmerHMM
¥ SNAP

¥ HISAT
¥ StringTie
¥ regtools

¥ TRF
¥ WindowMasker

https:// github.com /GMOD/ jbrowse



G-OnRamp : A UCSC Genome Browser Factory
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G-OnRamp : Collaborative Annotation Platform

Apollo : an instantaneous , collaborative genome 
annotation editor that provides a custom track for 
user-created annotations on JBrowse hub archives

https:// github.com /GMOD/ apollo



G-OnRamp : Tight Apollo Integration

Bundled Tools for Apollo Administration:

- JBrowse Archive Creator (JAC)

- Apollo User Manager*

- Batch management of user accounts

- Create or Update Organism*

- Create Apollo instance from JBrowse

- Delete an Apollo Record*

*: Tools adapted from https:// github.com /galaxy -genome -annotation/galaxy -tools



G-OnRamp : The Genomics Education Partnership

Goals:
! Integrate genomics into the 

undergraduate biology 
curriculum

! Integrate research thinking into 
the academic year curriculum

Partnership Scope:
! >100 faculty
! >1000 undergraduates 

participate annually
! G-OnRamp enables a 

diversity of projects 
creating manually -
curated gene models
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G-OnRamp : Progress and Results

! 6 workshops from 2016 -2018 

! 65 participants from 40+ 
institutions

! > 20 genome browsers created 
from participant submissions 

! Assembly sizes: 70Mb - 3.9Gb

! Number of scaffolds: 54 -
402,501

! Genome Browsers hosted on the 
CyVerse Data Store

! http://g -onramp.org

! ÒView Genome Browser Ó



G-OnRamp : Long-Term Hub Storage on CyVerse

CyVerse Upload Tool
! Requires a (free) CyVerse account

Advantages of External Storage:
! No Cost : CyVerse offers 100GB 

free (more on request)
! Flexibile : Accessible from 

anywhere , by anyone
! Simple : View hubs without 

running a server

Disadvantages :
! Privacy : Accessible from 

anywhere, by anyone
! Just the Hub : No workflow 

intermediates
! No Analytics : Cannot run 

analysis tools or workflows



G-OnRamp : Getting Started

Virtual Machine for Local 
Deployment

Detailed instructions at http://g -onramp.org :



G-OnRamp : Getting Started

Create user from Login or Register menu : 
! Shared Data -> Histories -> "Apollo Demo "

AND/OR
! Shared Data -> Data Libraries -> Import "Intro to G -OnRamp "
! Shared Data -> Workflow s -> Workflow of choice

http://galaxy1.cloudve.org



G-OnRamp : Production Deployments

Amazon AMI for EC2 
Deployment

Detailed instructions at http://g -onramp.org :

Ansible for Flexible 
Deployment

launch.usegalaxy.org



CloudLaunch : Deploy G -OnRamp Easily



CloudLaunch : Log in



CloudLaunch : Log in



CloudLaunch : Configure Instance



CloudLaunch : Ready, Set, Annotate



G-OnRamp : Components in Concert



G-OnRamp : Progress and Results

Read the Pre -publication Manuscript
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G-OnRamp : Questions, More Information

More Information:
http://g -onramp.org

Documentation, generated genome browsers, VM downloads, mo re

Preprint Manuscript
http://g -onramp.org /2018 -preprint

Live G-OnRamp Demo
http://galaxy1.cloudve.org

Ansible Github Repo
https:// github.com / goeckslab / gonrampkickstart

Questions?


