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OUTLINE 

My Timeline: 
 

-Big Data 
-Bioinformatics  

-ML / AI 

Benefit of 
learning 
Big Data: 

 
-Suggested 

Tools/Software 

Benefit of using Big 
Data in Genomic and

CHD Research: 
 

-Endometrial Cancer 
-Bulk, Single Cell & 
Spatial Sequencing 
- Data Integration 

 
Conclusions: 
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BIG DATA 
• Improvements in medical and genomic tech. have dramatically  
increased the production of electronic data over in the 21ST Century 
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DATA SCIENCE 
• Data management and data analysis is becoming essential in Cancer 

research. 
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Bioinformatics 
Statistical and 
Methodological core: 
- HPC 

21,000 cores 
 64 terabytes of RAM 
 2 petabytes of disk storage 
Maximum speed of 157 teraflops = 
157 trillion floating point operations 
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SUGGESTED BIG DATA RELATED TOOLS  
Introduction to object 
oriented programming 

R 
Python 

Introduction to  
terminal 

Linux/Unix 

Introduction to 
databases 

SQL 

Introduction to open 
source software (BI) 

Bioconductor (R) - 
TCGAbiolinks  

Introduction to open 
source software (BI) 

Bioconductor (R) -  
TCGAWorkflowData  

Introduction to open 
source software (BI) 

Biopython (Python) 
 

Introduction to 
building pipelines (BI) 

BWA, SAMtools,TopHat, 
FreeBayes, CuffLinks 

Amazon, Google 
Cloud Comp Services 

Introduction to web 
services 

Introduction to open 
source software (ML) 

R Caret Package 

Introduction to AI 
resources 

Google AI 
 

Introduction to 
databases 

NoSQL Watson IBM 

Introduction to AI 
resources: 
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BIG DATA IN GENOMIC AND CHD RESEARCH 
• Bulk & Single Cell Sequencing 
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SPATIAL GENOMICS
Quick Time video not available online.
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BIG DATA IN GENOMIC AND CHD RESEARCH 
CHD-Research: 
Tumor- associated genetic 
signatures are known to be 
associated with poorer 
prognosis of patients with 
endometrial cancer 
among African Americans, 
Latino and Caucasians.  
 
African Americans have 
double the mortality of 
Caucasians and probably 
Latinos and their tumors 
tend to be of higher grade; 
they also have worse 
survival comparing to 
Caucasians and Latinos.  
 

 

Table 1. Genomic, phenotypic, demographic and clinical characteristics of EC tumors. Histological subtypes include 
endometrioid adenocarcinoma (EAc), mucinous adenocarcinoma (MAc), serous cell type (Ser) and clear cell type (Clr) 

Function Histology Prevalence Age Prognosis Reference

p53/high CNV 

PTEN/low CNV 

Tumor suppressor Ser & Clr Higher in AA Older Poor 12,13 

Cell proliferator EAc, MAc Higher in Caucasians Young 
Young 

Young 

Good 12,14 
Tumor suppressor EAc, MAc Higher in Caucasians Good 12,14 

Cell proliferator EAc, MAc Higher in Caucasians Good 12,14 
PI3K AKT/low CNV Cell cycle regulator EAc, MAc Higher in Caucasians Good 12,14 

N/A EAc, MAc Higher in Latinos Good 15 

Gene/Signatures 

PIK3CA/low CNV 

N/A 

KRAS/low CNV 

Young 

Young 
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BIG DATA IN GENOMIC AND CHD RESEARCH 

Gene expression across integrated 
subtypes in endometrial carcinomas: 

Pathway alterations in endometrial carcinomas: 

Genomic relationships between 
endometrial serous-like, ovarian serous, 

and basal-like breast carcinomas: 

Little is known regarding 
the molecular 
characterization of EC 
among racial groups.  
The most frequent gene 
alterations in African 
Americans are 
enrichments of p53 
mutations with high 
CNV; whereas KRAS, 
PTEN, PIK3CA and 
PI3K/AKT mutations 
with low CNV are more 
frequent in Caucasians. 
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CONCLUSIONS 

• Big Data benefit in: 
 

•

•

•

Better understanding big picture in CHD research through data integration 
 
Generating novel hypothesis through hypothesis-driven analysis 
 
Improving current research by increasing the load of information and 
running more complex and accurate data analyses 
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THANK YOU! 


	Benefit from Using Big Data to Enhance Genomic and Cancer Health Disparities Research
	Outline
	My Timeline
	Big Data
	Data Science
	Suggested Big Data Related Tools
	Big Data in Genomic and CHD Research
	Conclusions




