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Today’s Focus Forum will cover

• What is CyVerse?
• What is QIIME 2?
• How can I run QIIME 2 on DE’s VICE?
• Reproducibility using Jupyter Notebooks
• Demo: QIIME 2 using public data set

*Due to time constraint, this will not cover a full tutorial of QIIME 2



Vision: Transforming Science through 

Data-Driven Discovery.

Mission: To design, deploy, and expand a 

national Cyberinfrastructure for Life Sciences 

research, and to train scientists in its use.

What is CyVerse?



What is 
CyVerse?



What is the Discovery Environment?

➔ Easy to use interface for running 
command line applications 

➔ Seamlessly integrated with data and 
high performance computing

➔ User extensible - ready integrate 
your applications using Docker

de.cyverse.org



Visual & Interactive Computing 

Discovery Environment

➔ Allows users of the 
CyVerse Discovery 
Environment launch 
web applications 
packaged into Docker

➔ Users access these 
apps through a 
secure and 
authenticated URL 
(https://)

What is VICE?

Documentation: https://learning.cyverse.org/projects/vice/en/latest/index.html
See previous FF webinar on VICE to learn more: https://www.youtube.com/watch?v=KpBC0nScfL0

https://learning.cyverse.org/projects/vice/en/latest/index.html
https://www.youtube.com/watch?v=KpBC0nScfL0


Performing a microbiome study

For more on these topics, see: 
Conducting a Microbiome Study, by Goodrich et al. 2014
Reagent Contamination, Salter et al. 2014
Storage effects, by Song et al. 2016
Microbiome Quality Control (MBQC), by Sinha et al. 2017
MIMARKS, by Yilmaz et al. 2011
KatharoSeq low biomass workflow, by Minich et al. 2017

Other resources:
Earth Microbiome Project website
Human Microbiome Project website
American Gut Project website

Sequence Data

Data processing

Data analysis

Study design
(power, randomization)

(metadata--standard + specific to your study)

Sample collection
(method, shipping/storage)

lab protocols
(include neg/pos controls)

Feature Table

Summary Statistics

Sample Information

These slides were created and arranged by Greg Caporaso and other members of the QIIME and QIIME 2 development groups.

http://www.ncbi.nlm.nih.gov/pubmed/25036628
https://bmcbiol.biomedcentral.com/articles/10.1186/s12915-014-0087-z
http://msystems.asm.org/content/1/3/e00021-16
https://www.nature.com/articles/nbt.3981
https://www.nature.com/articles/nbt.1823
http://msystems.asm.org/content/3/3/e00218-17
http://www.earthmicrobiome.org/
https://hmpdacc.org/
http://americangut.org/


Bioinformatics Workflow

• Quantitative Insights Into Microbial Ecology

• canonically pronounced ‘Chime’

• QIIME 2 is a powerful, extensible, and decentralized 

microbiome analysis package with a focus on data and 

analysis transparency. 

• QIIME 2 enables researchers to start an analysis with raw 

DNA sequence data and finish with publication-quality 

figures and statistical results.



● Latest and greatest microbiome bioinformatics methods and visualizations.

● Accessibility through accurate, detailed, and interesting documentation and well-designed 

interfaces. 

● A community of microbiome scientists, developers, and bioinformaticians.

NSF Award: 1565100

High-level features (these attract users to system)

https://qiime2.org

These slides were created and arranged by Greg Caporaso and other members of the QIIME and QIIME 2 development groups.

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1565100
https://qiime2.org/


● Decentralized provenance tracking automates bioinformatics record keeping facilitating 

reproducibility. 

● Multiple user interfaces. The same functionality is accessible through graphical interface, 

command line interface, and API, which target different types of users.

● Plugin architecture allows the software to keep pace with the field. Any developer can create 

and distribute a QIIME 2 plugin.

NSF Award: 1565100

Low-level features (these get our users hooked)

These slides were created and arranged by Greg Caporaso and other members of the QIIME and QIIME 2 development groups.

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1565100


Kim et al. (2018) Experimenting with reproducibility: a case study of robustness in 
bioinformatics.

These slides were created and arranged by Greg Caporaso and 
other members of the QIIME and QIIME 2 development groups.

https://academic.oup.com/gigascience/article/7/7/giy077/5046609


QIIME 2 integrated data provenance ensures reproducibility



q2view: a read-only web interface for viewing 
results without having QIIME 2 installed

● Reads QIIME 2 outputs (QZAs and QZVs)

● No installation required

● Easily share links using Dropbox with 
collaborators

● No uploading (your data stays on your 
computer)!

These slides were created and arranged by Greg Caporaso and other members of the QIIME and QIIME 2 development groups.



https://forum.qiime2.org
Please read our Code of Conduct when joining.

New users per day

User visits per day

https://forum.qiime2.org/
https://forum.qiime2.org/faq


https://www.nature.com/articles/d41586-018-07196-1

Using notebooks to record what you did



New to Project Jupyter?



Live Demonstration

Quick Launch : https://learning.cyverse.org/projects/vice/en/latest/index.html

https://learning.cyverse.org/projects/vice/en/latest/index.html


● QIIME 2 updates – quarterly, consult CyVerse for latest

● Max runtime of 48 hours

● Increasing Cores, GPU, RAM, Duration

● Starting point! Look forwards to future webinar and updates within 
QIIME 2 shared folder

Considerations and Limitations 



Questions

email: leej2@hhmi.org



Information about example dataset
• “Infectious Complications Are Associated With Alterations in the Gut 

Microbiome in Pediatric Patients With Acute Lymphoblastic Leukemia”
• https://www.frontiersin.org/articles/10.3389/fcimb.2019.00028/

• Find raw FASTQ F/R reads in ‘gut-microbiome’ data folder in :

/iplant/home/shared/iplantcollaborative/example_data/qiime2

• Find Jupyter Notebooks and metadata file in :

/iplant/home/shared/iplantcollaborative/example_data/qiime2

• Will update the full QIIME2 analysis by Monday April 8, 2019

https://www.frontiersin.org/articles/10.3389/fcimb.2019.00028/


CyVerse is supported by the National Science Foundation under 
Grants No. DBI-0735191, DBI-1265383, and DBI-1743442.



How do VICE Apps Work?

Data Store


