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While we are waiting:
• Connect to Tufts network (on campus or VPN)
• Chrome browser https://galaxy.cluster.tufts.edu
• Login with Tufts credentials
• Let me know if you have trouble logging in

https://galaxy.cluster.tufts.edu/


Research Technology Team

ü Consultation on Projects and Grants
ü High Performance Compute Cluster
ü Workshops 

https://it.tufts.edu/research-technology

https://it.tufts.edu/research-technology/bioinformatics


SARS-CoV2 Spike Protein

https://www.nature.com/articles/nrmicro2090

Host cell Receptor ACE2



SARS-CoV2 Spike Protein VOCs

https://ccforum.biomedcentral.com/articles/10.1186/s13054-021-03662-x

Increase
• ACE2 affinity
• Transmissibility

Spike protein



https://www.ncbi.nlm.nih.gov/sars-cov-2/



Outline

Process Raw Reads (QC, adapter 
trimming)

Align Reads

Obtain data from NCBI

Visualize

Introduction to the Galaxy Platform

SARS-Cov-2 Alpha variant reference sequence
SARS-Cov-2 Delta variant NGS sample

Verify delta variant mutations relative to 
ancestral sequence



Viral Genome Next Generation Sequencing (NGS)

• Specimen Collected • NGS reads



Viral Genome Next Generation Sequencing (NGS)

• Specimen Collected • RNA extraction

• NGS library prep • NGS sequencing • Alignment

• cDNA synthesis (using virus-specific primers)
• Amplification

flowcell
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Short Read Alignment



Paired end vs Single end reads

https://www.biostars.org/p/267167/cDNA fragment

https://www.biostars.org/p/267167/


Outline

Process Raw Reads (QC, adapter 
trimming)

Read Alignment

Obtain data from NCBI

Visualization

Introduction to the Galaxy Platform



Log into Galaxy

• Connect to Tufts Network, either on campus or via VPN
• Visit https://galaxy.cluster.tufts.edu
• Log in with you Tufts credentials

https://galaxy.cluster.tufts.edu/


node node node node

node node node node

PAM 
Authentication

Proxy web-server
(Apache)

Galaxy web-
server

HPC Cluster

PostgreSQL Database 
server

Job scheduler
(SLURM)
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Galaxy on the Tufts High Performance Compute (HPC) Cluster

User laptop
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User Interface
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User Interface
TOOLS HISTORY

TOP MENU BAR

MAIN



Galaxy User Interface
To return to 
home screen

Minimize/Adjust 
toolbars



History 
Create New History

View all Histories



History 
Create New History

View all Histories



Tools



Tools

Click on the name of the tool
to open it in the main panel



Importing data



Importing data

From Computer

Cluster directory
/cluster/tufts/galaxy/xfer/username

Internet



Log into Galaxy and open course website
• Connect to Tufts Network, either on campus or via VPN
• Visit https://galaxy.cluster.tufts.edu
• Log in with you Tufts credentials
• Visit course website https://rbatorsky.github.io/intro-to-galaxy-ngs-sarscov2

Navigate to Obtain_Data section

https://galaxy.cluster.tufts.edu/
https://rbatorsky.github.io/intro-to-galaxy-ngs-sarscov2


Outline

Process Raw Reads (QC, adapter 
trimming)

Read Alignment

Obtain data from NCBI

Visualization

Introduction to the Galaxy Platform

SARS-Cov-2 Alpha variant reference sequence
SARS-Cov-2 Delta variant NGS sample



NGS details



Next Generation Sequencing (NGS)

https://sites.google.com/site/himbcorelab/illumina_sequencing

https://sites.google.com/site/himbcorelab/illumina_sequencing


Next Generation Sequencing (NGS)

https://sites.google.com/site/himbcorelab/illumina_sequencing

https://sites.google.com/site/himbcorelab/illumina_sequencing


Next Generation Sequencing (NGS)

https://sites.google.com/site/himbcorelab/illumina_sequencing

https://sites.google.com/site/himbcorelab/illumina_sequencing


Next Generation Sequencing (NGS)

https://sites.google.com/site/himbcorelab/illumina_sequencing

This Illumina video is great 
for visualization!

https://sites.google.com/site/himbcorelab/illumina_sequencing
https://www.illumina.com/company/video-hub/fCd6B5HRaZ8.html

