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What we’re 
going to cover. 

• Local, HPC, and Cloud Resources

• The NCI Center for Cancer Research (CCR) Bioinformatics 
Training and Education Program (BTEP) and NIH 
Bioinformatics Calendar

• NIH High-Performance Compute Cluster (Biowulf)

• NCI – only Frederick-based Compute Cluster (FRCE)

• NIH Library – Bioinformatics Workstations, Classes, 
Software, Expert Assistance, AI, Data Science

• Cloud – NIH STRIDES Program Cloud Lab, NCI CRDC (CGC, 
ISB-Gateway), HTAN, AnVIL (NHGRI), NIGMS Sandbox

• Production Workflows (NCI) – CCBR Github, NIDAP

• Software Licenses – Partek Flow, Qiagen Pathway Analysis,  
SnapGene, Qlucore, etc.

• Free NIH-wide License – Coursera Learning Platform

• NCI CCR – Dataquest licenses

• NIH List Servs and Teams



Compute Resources: From Laptops to HPC and Cloud



Using Local Machines for Bioinformatics

• Local machine is desktop/laptop 

• Can run more than one OS, including 
Unix

• Gateway to HPC and/or Cloud

• Can run some commercial and open-
source bioinformatics software

• Limited storage and compute power

• Lack of reproducibility in point-and-
click workflows

• Machines with high 
CPU/GPU/RAM/SSD are expensive 
and require constant updating



The Power of High-Performance Computing (HPC)

• Computational power
• Hardware support
• Software maintenance and updates
• Parallel computing with multiple 

CPUs/GPUs
• Data management
• Pipelines and workflows installed
• Can perform computationally 

intensive tasks (genomic 
alignments, protein prediction, 
high resolution imaging data, 
AI/ML, multi-omics)



High Performance Computing (HPC)

Not everyone has access to an HPC

Requires facility and staff

Cost and maintenance

Understanding of file structure, computational architecture

Learning curve to interact at command line (Unix,Linux)



Cloud Resources

• Access to large, publicly available datasets

• Upload your own data

• Use only as much compute resources as needed

• Explore, analyze, and visualize data

• Bring tools to the data

• Collaboration via shared data and compute tools

• No need for onsite resources

• Data management and storage

• Cost 



NCI CCR Bioinformatics Training and Education Program (BTEP)

Began in 2012 to provide training in 
bioinformatics software

In 2024, 80+ classes with over 2,000 
attendees



bioinformatics.ccr.cancer.gov/btep



NIH Bioinformatics Calendar

bioinformatics.ccr.cancer.gov/btep



NCI Center for Cancer Research Bioinformatics 
Training and Education Program (BTEP)

Bioinformatics for 
Beginners (Unix, RNA-

Seq, Pathway )

Distinguished Speakers 
Seminar Series

Single Cell Seminar 
Series

Coding Clubs BTEP Bulletin

Class Documentation 
and Resource Pages

NIH Bioinformatics 
Calendar

In-person/virtual help 
sessions

Training/Events/Classes Video Archive

Programming (Python, 
R, Unix)

Microbiome Topics in Bioinformatics



Although 
we are a 
NCI/CCR 

resource…

Most of our events are open to all at NIH

Our website is open to the world

We answer questions within and outside of NIH

Video Archive is open and available

Class documentation and bioinformatics resources 
info are open 

We advertise our events throughout NIH



Where should I do my work?

LOCAL HPC CLOUD



Working on local machine



HPC (High-Performance Compute) at NIH

Biowulf 
(NIH)

FRCE 
(Frederick)





Working on 
Biowulf – 
Things to 
Know

https://bioinformatics.ccr.cancer.gov/docs/resources-for-bioinformatics/Biowulf/

hpc.nih.gov

Minimal, fixed monthly cost

Thousands of scientific applications (software) available

Reference Data (NCBI db, BLAST db, genomic alignment data)

Login/head node

Learn some beginner Unix (Command Line)

Your home directory and your data directory

Start an interactive node (sinteractive)

Setting up swarm jobs (repetitive jobs)

Running batch jobs (scripts/programs)

Moving big data (Globus)

https://bioinformatics.ccr.cancer.gov/docs/resources-for-bioinformatics/Biowulf/

HPC on Demand GUI (RStudio, VSCode, JupyterNotebook, IGV, Matlab)

https://bioinformatics.ccr.cancer.gov/docs/resources-for-bioinformatics/Biowulf/


Frederick Research Computing Environment (FRCE) 
NCI only

Available within NCI at no cost, optimized for Frederick researchers

250+ scientific applications installed

Next Gen Sequencing, structural biology, cryogenic electron microscopy, imaging and AI, text mining

Log in ssh or GUI, file transfers with Globus, batch and interactive jobs

https://ncifrederick.cancer.gov/staff/frce/



Cloud

• Cloud Resources (NCI, NHGRI)

• NIH STRIDES Initiative – NIH Cloud Lab



Cloud



Publicly 
Available 
NCI Cloud 
Resources

Cancer Research Data 
Commons (CRDC)

Cancer Genomics 
Cloud/7Bridges/Velsera

ISB Gateway in the Cloud/CGC

Human Tumor Atlas Network 
(HTAN)



NCI Cancer Research Data Commons

datacommons.cancer.gov



NCI Cancer Research Data Commons

datacommons.cancer.gov



NCI Cancer Research Data Commons

datacommons.cancer.gov



Seven Bridges Cancer Genomics Cloud/Velsera

cancergenomicscloud.org



Cancer Genomics Cloud 
(CGC) SBR/Velsera

• Users can access:

• Genomics data

• Proteomics data

• TCGA data

• Data from multiple species

• Their own data

• Tool Library (850+)

• Common Workflow Language (CWL)

• Bring your own pipeline or tools

• Jupyter Lab and Rstudio available

cancergenomicscloud.org



ISB Cancer Gateway in the Cloud (ISB-CGC)
• GoogleBigQuery – query across multiple data tables

• TCGA and TARGET data 

https://datacommons.cancer.gov/analytical-resource/isb-cancer-gateway-cloud



Human Tumor 
Atlas Network

humantumoratlas.org



NHGRI Analysis Visualization and Informatics Lab-space (AnVIL)

anvilproject.org Free trials available Tools

Dockstore – create and 
share docker-based 

workflows

NCPI – interoperate with 
other NIH data commons

Bioconductor

Galaxy

Jupyter (python, R)

Data sources 

Telomere-to-telomere 
genome (T2T)

1000G thousand genomes

Genotype-tissue 
expression project (GTEx)



NIH STRIDES 
Iniative

Accelerating Biomedical 
Research

NIH Office of Data Science 
Strategy (ODSS)

cloud.nih.gov

NIH Cloud Lab



NIH STRIDES Cloud Lab

cloud.nih.gov



Workflows (pipelines)



bioinformatics.ccr.cancer.gov/ccbr



CCBR Pipelines and NIDAP (NIH Integrated 
Data Analysis Platform)

NGS pipelines

Available to all at NIH 
(GitHub)

CCBR NIDAP (NIH)

Free to use



Next Gen Seq Workflows/Pipelines
CCR Collaborative Bioinformatics Resource (CCBR)

github.com/ccbr Available NGS Pipelines/Workflows



Bulk RNA-Seq Analysis on NIDAP 
(NIH Integrated Data Analyis Portal)

https://bioinformatics.ccr.cancer.gov/ccbr/education-training/nidap-training/



Commercial Software Available (NCI)

Partek Flow – RNA-Seq, CITE-Seq, ATAC-Seq 

Qiagen Ingenuity Pathway Analysis (IPA) – from differential expression analysis (DEA) to pathways, biomarkers, drug 
targets

CLC Genomics Workbench 

Qlucore Omics Explorer – RNA-Seq, visualizations, statistical analysis 

Request access at service.cancer.gov (NCI)

SnapGene – molecular biology (alignment, PCR primers, cloning) 



Check with your IC for 
software availability



Free licenses for all at NIH

Coursera - 
learning 
platform



Training: 
Coursera 
licenses are 
available to all 
NIH, provided by 
NIH ODSS

Free for everyone at NIH

Video lectures

Work at your own pace

Large, worldwide, online classes (MOOCS)

Courses, specializations, and guided projects

Earn certificates for your resume/CV

So many courses (thousands) available: Programming (R, Unix, Python), 
Genomics, Bioinformatics, Data Science, Language learning, AI

https://bioinformatics.ccr.cancer.gov/btep/self-learning/



Coursera Most Popular at NIH



Dataquest Licenses no 
Longer Available



More Resources - NIH Library (Bldg 10)

nihlibrary.nih.gov



Listservs, Teams, 
and Interest Groups



AI Interest 
Group

ARTIFICIAL-INTELLIGENCE@LIST.NIH.GOV

Ryan O’Neill and Samar Samarjeet

ARTIFICIAL-INTELLIGENCE@LIST.NIH.GOV

AI Club –weekly sessions in NIH Library

NIH AI Symposium (May, 2025) – one day, in-
person, Bethesda campus

Sends ”Weekly Roundup” newsletter

mailto:ARTIFICIAL-INTELLIGENCE@LIST.NIH.GOV


NIH GenAI 
Community 
of Practice

• Nick Weber and Diane Babski (co-chairs), 
Rochelle Rayos

• nih-genaicommunity@groups.nih.gov

• 1200+ members

• Holds monthly meetings and monthly Office 
Hours

• Learn about Chirp (NIH GenAI)



We send 
events to 
(list.nih.gov)

BIOINFORMATICS-SIG-L

DATA-SCIENCE

STAFF SCIENTISTS

FELLOW

SINGLECELLGENOMICS (AND SPATIAL TRANSCRIPTOMICS)L

SPATIALBIOLOGY@LIST.NIH.GOV



Amy Stonelake, Ph.D.
Program Manager

Joe Wu, Ph.D.
BTEP Trainer

Alex Emmons, Ph.D.
BTEP Trainer

ncibtep@nih.gov
https://bioinformatics.ccr.cancer.gov/btep

mailto:ncibtep@nih.gov
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