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From Bench to Bedside: Integrative Data Analysis
and Precision Medicine

Adult cancers: genomics provides a treatment playbook
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From Complex Code to Simple Click: Empowering
Users with Accessible Tools using CRDC

Access to many different
data sets no need to
download data
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Velsera SB-CGC

Offers one on one demo
and training to use the
system.

more than 600 analytical
and bioinformatics tools
and workflows readily
available

It requires minimal or
no coding experience to
use these tools and
workflows.
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Multi-omics Pathways Workflow (MOPAW):

Data Studio MOPAW - an

9 Tags

Description:

The MOPAW Workflow requires no coding experience. This enables users to perform the Pathway Analysis using multiple
types of expression data to find over-activated pathways in patient subgroups of interest. By combining multiple types of data,
missing or unreliable information in any single data can be compensated for and gene-sets, that cannot be detected by single
omics data analysis, may be found. The contribution of datasets and individual biomolecules from these datasets also can be
observed.

Input Data

This workflow currently accepts RNAseq, Copy Number Alteration at the gene level(CNA), Proteomic, and Phosphoproteomic
abundance data. The data files should be in the following format, in which rows are genes and columns are sample names. The
format of the sample’s names should be the same for all different data types. In addition to expression data files mentioned as
above, users also need to have metadata file, which contains information for the groups of interest of the given samples. For
molecular signatures database, version 7.1 can be found in the project. The updated version can be downloaded from here

For the sample data in this project, we used partial TCGA samples from Ovarian cancer generated by the TCGA Research
Network and by the Clinical Proteomic Tumer Analysis Consortium (NCI/NIH). We integrated FPKM RNA and normalized
Protein from 62 common TCGA samples as a testing dataset. For users who want to use TCGA data, we provided a tool for
data download and preparation for input to this workflow. We included in this project an example of downloading a subset of
10 Ovarian samples from TCGA.

Run the workflow

This workflow consists of two sub workflows, user should run them sequentially.

1, Data Preparation and Multiple Factorial Analysis (MFA):

This includes data preparation and MFA analysis. The data preparation will include the removal of low expressed genes, data
normalization, transformation, and i ion when based on th samples across all files given by users.
The MFA analysis[1] is performed to determine the number of principal components (PCs) based on the integration of given
data types from user.

Analysis

Tasks  Data Studio

compLeTeD  TCGA Download and Preparation of Datatype run - 04-05-23 12:29:39

Submitted by: sevenbridges - Apr 5, 2023 8:29
compLeTep  Pathway Analysis run - 04-05-23 12:24:23
Submitted by: sevenbridges - Apt 5, 2023 8:24
compLeTED  Data Preparation and MFA Analysis run - 04-05-23 12:16:35
Submitted by: sevenbridges - Apr 5, 2023 8:16

Cancer Genomics Cloud

Trinh Nguyen,' Xiaopeng Bian,' David Roberson,”> Rakesh K|

Zelia WDFH‘IEI'I.E and Daoud Meerzaman'

» Author information » Article notes » Copyright and License i

https://cgc.sbgenomics.com/u/sevenbridges/mopaw-1

ol b ) - Do 2

Irbioscue)
BT R e 1

o Do rad Inzir Fiae

kwdr Ao

Rakesh Khanna

Mulli-Omics Pathwiy Workllow User Guide

me Trinh Myguyen

Manch 17, 20023

Fartraeay Aurcanionzd W

Input file farmats

1

1 NMeEwDma ... ... ...
L3 Imwibeme Files . ... L.

Thlne Your Desired Input Tlles




Multi-omics gene-set analysis (MOGSA)

A multivariate single sample gene-set
analysis method that integrates
multiple experimental and molecular
data types measured over the

same set of samples.

https://pubmed.ncbi.nlm.nih.gov/31243065/
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From Complex Code to Simple Click: Empowering
Users with Accessible Tools using CRDC

Perform MOGSA Analysis in 3 Steps

Preparation of Inputs

A matrix of data types — Determine the # of PCs based on MFA — Perform MOGSA analysis

At least of 2 datatypes

To be used in Step3

Upload to Docker Pull docker
— Matsz::kec hub or SBG dock image Create workflow
repository Create own tools




Since December 2013

O m | C C| FCOS Sited over by 160 articles

Total views and downloads of this article: 4323

Total downloads of the tool more than 43000

Cancer Informatics

Journal indexing and metrics

a Open access ©@® Research article First published online January 16, 2014

JOURNAL HOMEPAGE

OmicCircos: A Simple-to-Use R Package for the Circular Visualization of Multidimensional Omics Data

Ying Hu ™, Chunhua Yan, .., and Daoud Meerzaman View all authors and affiliations

All Articles https://doi.org/10.4137/CIN.S13495
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Implementation of OmicCircos on CRDC-CGC

* Bioconductor R package into an R shiny application named OmicCircos App. This App
requires no coding experience.

OmicCircos App

OmicCircos App is R Shiny
application created around
OmicCircos R package for
more effective generation

of high-quality circular

nlnte faor vicinalizina




Tool Integration and Data Usability

Graphical User Interface- OmicCircos App

Plot types gallery

Select the plot type you'd like to build.
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enomic variations for Basal subtype of BCR

@ Genera
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Gene Expression for Basal subtype of BCR
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Zooming on chromosome 11 and 17 for Basal subtype
of BCR

heatmap
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Zooming on chromosome 11 and 17
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micCircos capabilities

Display the Results in Boxplot, Histogram and
Scatterplot
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OmicCircos Demo

-
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https://cgc.sbgenomics.com/webapps
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3DVizSNP

Software | Open access | Published: 09 June 2023

3DVizSNP: a tool for rapidly visualizing missense

mutations identified in high throughput experiments
in iCn3D

Michael Sierk &3, Shashikala Ratnayake, Manoj M. Wagle, Ben Chen, Brian Park, Jiyao Wang, Philippe
Youkharibache & Daoud Meerzaman

BMC Bioinformatics 24, Article number: 244 (2023) | Cite this article
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Results
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3DVizSNP - Rapid 3D Visualization of SNP Mutations

m VISUALIZE ABOUT Site Search

3DVizSNP

Visualize single nucleotide polymorphisms (SNPs) using iCn3d.

Visualize SNPs

3DVizSNP enables rapid screening of mutations extracted from a variant caller format (VCF) file using the iCn3D protein structure and sequence viewing platform. All you need is a VCF file and you're
ready to go!

Computational Genomics & Bioinformatics Branch

at the National Cancer Institute

CONTACT INFORMATION POLICIES MORE INFORMATION
Contact Us Accessibility U.S. Department of Health and Human Services
508 Compliance Disclaimer Disclaimer National Institutes of Health

FOIA R National Cancer Institute

HHS Vulnerability Disclosure USA.gov

NIH ... Turning Discovery Into Health ®



Overall Plan

Goal: Development of a Multimodal Al Model to Predict
Chemotherapy Response of Ovarian Cancer

Development Development of Development of
of WSImodel B transcriptome » multimodal
model model

»

We are in this step

<

Development of
Inference
module
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[ Tissue Segmentation }
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[ Patch Creation }
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[ Feature Extraction }
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[ Attention Scoring

.
[ Model Development }

J

Example of Attention Heatmap of Ovarian Cancer WSiIs

Sensitive Resistant

=> Higher attention area is used more importantly for training
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