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Overview

U-BRIE

UAB Biomedical Research Information Technology Enhancement
Commons Program

Overview About Us

http://ubrite.informatics.uab.edu

A

U-BRITE Is a biomedical data science infrastructure developed at the UAB Informatics Institute to:

« Assemble HIPAA-compliant, clinical informatics and bioinformatics tools layered on top of UAB’s
high-performance computing infrastructure.

 Help researchers better manage and analyze genomic medicine data sets in a new “translational
research commons” environment.

«  Facilitate interdisciplinary team science across different geographic locations.



Specific Aims

Equip translational
biomedical researchers with
cutting-edge data science

tools

Facilitate computational
method development for
integrated clinical and
genomic research studies

Build an online workspace
and enable data-intensive
scholarly communication for
interdisciplinary teams



Data Commons Approach (NCI)
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An Analysis Commons Approach
(NIH TooMed & dibGaP)
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An Institutional Analysis Pipeline
Approach (Mount Sinai)

Clinical Data Science Pipeline
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Does self-service, collaborative data

science infrastructure exist?
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Challenges: balancing the needs while
advancing data-intensive translational science

o Domain biologists vs. data scientists usage

o Omics vs. clinical data islands

o Institutional vs. public computing platforms

o GUI-based vs R/Python scripting-based analysis environments
o Pl-led institutional research vs. shared NIH data commons

o Custom-build vs. open source analysis pipelines

o Open science vs. protection of IP



A Brief History of U-BRITE

Feb 2018 Informaitics Institute set aside funding and resource
Apr 2018 U-BRITE development begins with the new name
June 2018 U-BRITE 1.0 design completed
Aug 2018 First User Group Hackathon Completed

Nov 2018 U-BRITE 1.0 Official Launch

Feb 2019 U-BRITE 2.0 Development Begins

Jan 2020 U-BRITE 2.0 Official Launch



The U-BRITE Architecture Overview
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U-BRITE Use Case Scenario: An overview
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Example: U-BRITE Data Management

e U-BRITE Data Portal manage clinical data, genomics
data, and source codes
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» Local repository for hosting
cached public data sets

> 1202 Workspace 1o host (
project/cohort-specific clinicgl
data embl Release 90 '
» Local HPC storage for genomi
data

» Local Github for source codes

» Future "smartAPIs” to support D18
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U-BRITE 2.0 Support Project-related Data
Linking, Exploration, Navigation, and Search
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U-BRITE current features and benefits

U-BRITE users can do the following with colleagues in a research team:

. Access clinical data from Clinical Data Repository to build cohorts.

. Integrate multi-omics data from local databases or remote API inside the Omics Data
Repository.

. Prototype in Jupyter Notebook and deploy to UAB’s Cheaha supercomputer without leaving
the Analysis Gateway.

. Develop team-based or open-source coding via the Source Code Repository.

. Achieve and ship reproducible research workflow with DOCKER containers, web
notebook, and Binder supported by U-BRITE.

. Streamline NIH-compliant genomic data sharing with scholarly communication using Expo
Gallery.

. Self-help or gain full BiolTX support from data scientists in the UAB Informatics Institute.



U-BRITE User Hack-a-Thon

Discuss common joys and pain points
Connect clinical and genomic data

Learn basic codes and domain knowledge
DevOps for iNotebook, dashboard
Develop data governance policy together




Current impact at UAB
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A cancer that begins in the glial cells of the central nervous
Telling Alc System
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An example bioinformatics pipeline
deployed on U-BRITE to rank GBM genes

Expanded (new) GBM genes

NF1, ERBB2, TP53,

TCGA PIK3R1 and TERT Gene Search Term BEERE Top F

UBC UBC or ubiquitin or ubiquitin C 1(33)
APP APP or amyloid or amyloid beta 2 (54)
MYC MYC or c-myc or myc proto-oncogene 3(69)

OMIM pd0]0) genes HDAC1 HDAC1 or Histone decacetylase 4(74)
SUMO1 SUMO1 or ubiquitin 5(75)
SRC SRC or Tyrosine-Protein Kinase 6 (76)

\ Ronked GBM genes ABL1 ABL1 or Tyrosine-Protein Kinase 7 (83)

5.star+Exp. FYN FYN or Tyrosine-protein kinase 8 (89)
Rank P-value PCNA PCNA or Proliferating Cell Nuclear Antigen 9 (87)
0.00053 EP300 EP300 or E1A Binding Protein P300 10 (88)

COSMIC 20 mutated genes
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12
EGF or Epidermal Growth Factor 13
14

0
GRB2 GRB2 or Growth Factor Receptor Bound Protein 11 (90)
(
(
(




Further GBM-specific semantic network analysis on U-
BRITE helps us discover a surprising link between GBM
and Alzheimer’s disease
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A molecular hypothesis to explain direct and inverse co-morbidities between Alzheimer's
Disease, Glioblastoma and Lung cancer.
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WGCNA Network Modules

Network module discovery using WGCNA analysis
and network module visualizations on U-BRITE

_ — e RT lines are patient-derived xenograft models (PDX) of
SEiiiiiziciiirisraiiaiieoeteticeicnsy GBM that radiafion resistant.
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U-BRITE 3.0: Integrating Clinical Informatics, Genomics,
and Bioinformatics for Precision Medicine Studies
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