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Focus Area I:  

Imaging-centered data analytics for better diagnosis and treatment of cancer and other diseases 

Focus Area II:  

Operational excellence, process and quality improvement, work flow efficiency 

Focus Area III:  

Clinical unitization (focused diseases: glioblastoma multiforme (GBM), hepatocellular carcinoma 

(HCC), prostate cancer, oropharyngeal squamous cell carcinoma (OPSCC), migraine, Alzheimer’s 

disease; imaging modalities: CT, DECT, MRI, PET) 

http://amiil.engineering.asu.edu/
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 Collaborative research between ASU, Mayo Clinic Arizona, and Translational Genomics 

Research Institute 

 

 

 

 

 Glioblastoma 

multiforme (GBM) 

tumor 
Tumor cell invasion 

Clinical question:  

Cancer cell invasion to surrounding normal issues greatly 

contributes to treatment failure 



Project Example I: Imagenomics for Characterizing 

Invading Cancer Cell Genomic Diversity 

7 

State of the art:  

• Gene expression data focused 

• Identify differentially expressed genes between 

tumor cells and invading cells 

What is needed:  

• Multi-platform genomic data integration 

• Understand genetic basis of invasive behavior 

• New biomarkers correlated with invasive severity 

and treatment response 

• Novel combination therapies to address both 

tumor core and invading area 

Project goal I:  

Multi-platform integrative genomic data analysis for invasion biomarker identification 
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 Our group has found imaging texture features correlated with expression, promoter 

methylation, and copy number aberration of hallmark genes for a few cancers.  

 Imaging texture analysis extracts spatial information from image pixels at fine-to-coarse scales 

and quantifies tumor heterogeneity that cannot be seen by naked eyes.  

 

 

 

 

A further clinical question:  

Can imaging inform genomic diversity without biopsy?  

Project goal II:  

Correlating imaging texture 

features and genomic diversity 

and identifying imaging  

surrogate markers  

A: tumor image 

B-D: texture analysis 

reveals texture features at 

different scales that cannot 

be seen by naked eyes 
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A big hurdle to health care operation:  

Information is stored in disparate data sources and in non-standardized formats, 

hindering many operational questions from being addressed. 

• Is it OK to schedule a CT scan for my patient in two 

weeks without radiation overdose? 

• Which scanner will be available at the time my patient 

arrives so he won’t have to wait? 

• Are there too many adverse safety events this month in 

my department, what are they, and what are the root 

causes?  

Where is the information? 

How to analyze it? 

How to present it?  
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Our Objective:  

Track, standardize, correlate information in disparate data sources, analyze the 

information, and present the result in user-friendly formats  

Example Project – Radiation Dose Index Tracker 

• Track cumulative radiation dose amount from multi-time, multi-

imaging, multi-scanner medical records 

• Real-time query and alarming 

Software system architecture Real-time query/reporting Real-time alarming 
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Thank you ! 


