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Computational Genomics & 
Bioinformatics Branch

• Generate and implement a web-based workflow in CRDC (CGC) and 

OmicCircos and (MOGSA) 

• Widely used tools for NGS analyses and Visualization tools

• ITCR Scientific software

• CBIIT Summer Internship Program

Scientific & Tools Consulting 
and training

Computational Genomics & 
AI

• Provide state-of-art data analysis on a variety of multifaceted 

cancer-related research projects including proteogenomic, AI, 

and clinical high-throughput data.

• NGS and Integrated analysis of proteogenomic data for Intramural NCI 

and moonshot projects (APOLLO, CIMAC-CIDC and SeQC2).

• Multimodal AI and ML approaches for patient outcome prediction. Deep 

learning algorithms, CNNs.

Computational Genomics & Bioinformatics Branch 
(GCBB)



From Bench to Bedside: Integrative  Data Analysis 
and Precision Medicine

https://www.slideshare.net/TWilckens/symbiotic-innovation-082015
https://www.slideshare.net/JTADrexel/bioinformatics-2512758?next_slideshow=2



bridging the gap 
between data 
scientists and 
biologists and 
clinicians 



Velsera SB-CGC 

Access to many different 
data sets no need to 

download data

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.

From Complex Code to Simple Click: Empowering 
Users with Accessible Tools using CRDC
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https://cgc.sbgenomics.com/u/sevenbridges/mopaw-1



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/



Preparation of Inputs
A matrix of data types
At least of 2 datatypes

Determine the # of  PCs based on MFA
To be used in Step3

Perform MOGSA analysis 

Perform MOGSA Analysis in 3 Steps

From Complex Code to Simple Click: Empowering 
Users with Accessible Tools using CRDC



OmicCircos
• Since December 2013

• Sited over by 160  articles

• Total views and downloads of this article: 4323 

• Total downloads of the tool more than 43000



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

Implementation of OmicCircos on CRDC-CGC



Tool Integration and Data Usability
Graphical User Interface- OmicCircos App
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Display the Results in Boxplot, Histogram and 

Scatterplot

OmicCircos capabilities

OmicCircos: text annotation 

Interaction of genomes of HPV and human RNA seq 
association HPV and human 

Dot means variation, 
increase variation bigger dots

Complex genome annotation



OmicCircos Demo

• https://cgc.sbgenomics.com/webapps

https://cgc.sbgenomics.com/webapps


Biowulf on 
Demand 



3DVizSNP



What role 
does 
3DVizSNP 
play?

20



Results

21





Development 
of WSI model

Development of 
transcriptome 
model

Development of 
multimodal 
model

Development of 
Inference 
module

We are in this step

+
Sensitive

Resistant

Overall Plan

23/21

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



Sensitive Resistant

=> Higher attention area is used more importantly for training

Tissue Segmentation

Patch Creation

Feature Extraction

Attention Scoring

Model Development

Example of Attention Heatmap of Ovarian Cancer WSIs

24/21
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