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	NAME

Varghese, Bino, Abel
	POSITION TITLE

Assistant Professor, Department of Radiology, Keck School of Medicine

University of Southern California



	eRA COMMONS USER NAME

BVARGHESE
	

	EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)

	INSTITUTION AND LOCATION
	DEGREE

(if applicable)
	Completion Date

MM/YYYY
	FIELD OF STUDY

	Visveswariah Technological University, Bangalore
	B.E.
	08/2002
	Medical Electronics

	Wright State University, Dayton
	M.S.
	12/2005
	Imaging and Image Processing

	Wright State University, Dayton
	Ph.D.
	12/2010
	Biomedical Sciences

	University of California, Los Angeles
	Post Doc
	04/2012
	Cellular Mechanics


A.
Personal Statement

I am currently an assistant professor of research in the Department of Radiology at University of Southern California (USC). My training and academic background is in preclinical / medical imaging, image processing, mathematical modelling and simulations. My research focus is at the intersection of multi-modal imaging, quantification, and clinical / biomedical engineering. I am abreast with working with a variety of clinical and research software for visualization, image processing, quantification, tracking, programming, scripting and creating simulations. 

I currently work as part of the USC Radiomics laboratory. As part of the laboratory, I work with a diverse group of researchers ranging from physicians, clinical residents, engineers, graduate students and statisticians. The mission of the group is to develop methods of extracting quantifiable features from medical images encompassing a wide range of imaging modalities and diseases by mining quantitative information using high throughput analysis. Based on my academic training and professional experience I am involved in development of image processing pipelines, feature analysis, deep learning, shape and texture analysis, radiologic correlates of genomic and proteomic markers, tumor identification and classification based on tumor type, grade, level of malignancy, etc. 

B.
Positions and Honors

Positions
2003 – 2011 

Graduate Research / Teaching Assistant, Wright State University, Dayton, Ohio
2011 – 2012

Post-Doctoral Research Scholar, University of California, Los Angeles, California
2012 – 2013 

Senior Process Engineer, Invenios, Santa Barbara, California
2014 – Now 
Advanced Imaging Specialist, Molecular Imaging Center, University of Southern California, Los Angeles, California 

2016 – Now 
Assistant Professor of Research, Department of Radiology, University of Southern California, Los Angeles, California 

Honors
2007 
Outstanding presentation award 2nd Annual Dayton Engineering Sciences Symposium

2008                     Outstanding presentation award IEEE Engineers poster contest
2008 


      Outstanding presentation award Annual Biomedical Sciences Retreat

2009 



Outstanding presentation award Annual Biomedical Sciences Retreat

2009 



Best presentation of information award, BioOhio, 2009, Dublin, OH
2016 



Invited speaker, GE CT & X-Ray Forum, Penn State, PA
2017                     Big Data to Knowledge Science Rotations for Advancing Discovery (RoAD-Trip) Award

C.
Contribution to Science
1. My earliest publications addressed assessment of bone strength through finite element (FE) analysis based on radiographs of the forearm in infants. The results of the work suggested that a cohort of infants that have temporary brittle bone disease have an altered bone geometry, which increases susceptibility to fracture under normal bending loads. We concluded that bone strength assessment using 3D-FE-analysis provides a better method of evaluating bone fragility as compared to existing methods.
a. Varghese BA, Hangartner TN and Miller ME. Analysis of Bone Strength from Pediatric Radiographs of the Forearm. Journal of Musculoskeletal and Neuronal Interaction 2008; 8(4): 379-390.
2. My later publications built on the bone strength assessment platform using FE analysis. We developed an interdisciplinary generalized approach combining imaging (radiography /computed tomography), computational (finite element) and experimental (mechanical testing) modalities to study the biomechanics of a variety of cadaveric long bones.  
a. Varghese B, Short D, Penmetsa R, Goswami T and Hangartner T. Computed-Tomography-Based Finite-Element Models of Long Bones Can Accurately Capture Strain Response to Bending And Torsion. Journal of Biomechanics (Impact Factor 3.25) 2011 Apr 29; 44(7):1374-1379.

b. Varghese B, Short D and Hangartner T. Development of Quantitative Computed-Tomography-Based Strength Indicators for the Identification of Low Bone-Strength Individuals in a Clinical Environment. Bone (Impact Factor 4.09) 2010 Jan; 50(1):357-363.

3. Given my interdisciplinary background, during my post-doctoral appointment at UCLA, I translated a lot of the imaging, image-processing, simulation and tracking skills to design and implement a quantitative framework using physics, biology and engineering to understand mechanical transformations in cancer cells. To this end, I used a combination of microfluidics, high speed image/video analysis and microscopy to develop an algorithm suite targeted at object detection, tracking, classification, recognition, and image analysis.
a. Hoelzle, D. J., Varghese, B. A., Chan, C. K., Rowat, A. C. A Microfluidic Technique to Probe Cell Deformability. J. Vis. Exp. (91), e51474, doi:10.3791/51474 (2014).

4. After a short foray into the microfluidics/ microfabrication application industry, where I was exposed to industrial applications of imaging, involving computer vision, robotic vision, laser fabrication, I returned into the academic setting with a better understanding of the impact of imaging research on industry. At the MIC, I had the opportunity to translate some of these concepts to answers research questions in a variety of research.
a. Shanshan He , Zhen Zhao ,Yongfei Yang , Douglas O'Connell , Xiaowei Zhang , Soohwan Oh , Binyun Ma , Joo-Hyung Lee , Tian Zhang , Bino Varghese , Janae Yip , Sara Pirooz , Ming Li , Yong zhang , Guo-Min Li , Sue Martin , Keigo Machida, Chengyu Liang. Truncating mutation in the autophagy gene UVRAG confers oncogenic properties and chemosensitivity in colorectal cancers. Nature Communications, Aug 2015.
b. B. Varghese, J. Luo, T. Skorka, B. Zhou, E. Crandall, P. Conti, Z. Borok,” Volumetric Micro-Computed Tomographic Imaging of Lung Anatomy”, SNMMI Annual Meeting Abstracts 2015 (2204052)

c. Biren A. Patel, Bino Varghese, Adela C. Perez, Amanda L. Lewis, Tea Jashashvili, Matt Tocheri7,8, Sergio Almécija, William L. Jungers, Caley M. Orr. A semi-automated method to quantify primate phalangeal curvature from 3D virtual models. Paleoanthropology Society Meetings 2015, San Francisco.

d. Beiyun Zhou, Per Flodby, Dan R. Castillo, Jiao Luo, Fa-Xing Yu, Alicia Farin, Bino Varghese, Guanglei Li, Michael N. Koss, Peter Conti, Yixin Liu, Mitsuhiro Sunohara, Janice M. Liebler, Chenchen Yang, Crystal N. Marconett, Ite A. Laird-Offringa, Parviz Minoo, Kunliang Guan, Barry R. Stripp, Edward D. Crandall,”Claudin-18 is a novel tumor suppressor that regulates stem/progenitor cell homeostasis and restricts organ size by inhibiting YAP". (Nature Medicine-L78938) (Submitted)

e. Bino A. Varghese, Jiao Luo, Tautis Skorka, Beiyun Zhou, Per Flodby, Edward D. Crandall, Peter S.Conti, Zea Borok, Computerized Tomography-Based Quantification of Regional Volume in Murine Lung Specimens. SNMMI Annual Meeting Abstracts 2016 (Featured in Data Analysis & Instrumentation Basic Science Plenary Session)
f. F Y Yap, B Varghese, D Hwang, S Cen, B Desai, V A Duddalwar, Can Quantitative Contour Analysis be a Marker for Biologic Behavior of T1 Clear Cell Renal Cell Carcinomas? (Accepted RSNA 2016)

g. C G Ugwueze, M Nayyar, M Kwon, F Y Yap, D Hwang, S Cen, B A Varghese, V A Duddalwar, lmage Texture Analysis as an lmage-Based Discriminator between Chromophobe Renal Cell Carcinoma and Oncocytoma (Radiological Society of North America 2016)

h. C G Ugwueze, M Nayyar, M Kwon, F Y Yap, D Hwang, S Cen, B A Varghese, V A Duddalwar, Texture Analysis as an lmage-Based Discriminator between T1 Renal Cell Carcinoma and pT3 Renal Cell Carcinoma (Radiological Society of North America 2016)

i. B Varghese, D Hwang, S Cen, B Desai, F Y Yap, V A Duddalwar, Spectral analysis of renal tumors: Evaluation of a CT Radiomic technique (Accepted RSNA 2016)

j. Frank Chen, M.D.; Mittul Gulati; Darryl Hwang; Steven Cen; Felix Yap; Chidubem Ugwueze; Bino Varghese; Manju Aron; Mihir Desai; Inderbir Gill; Vinay Duddalwar, Voxel-Based Whole Lesion Enhancement Parameters: A Study of its Clinical Value in Differentiating Clear Cell Renal Cell Carcinoma from Renal Oncocytoma (Accepted Abdominal Imaging, 2016)

k. Bino A. Varghese; Darryl H. Hwang; Steven Y. Cen; Bhushan B. Desai ; Felix Y. Yap ; Inderbir Gill ; Mihir Desai ; Manju Aron ; Gangning Liang ; Michael Chang ; Christopher Deng ; Mike Kwon ; Chidubem Ugweze ; Frank Chen ; Vinay A. Duddalwar; Fast Fourier transform-based analysis of renal masses on contrast-enhanced computed tomography images for grading of tumor. Proc. SPIE 10160, 12th International Symposium on Medical Information Processing and Analysis, 101600J (January 27, 2017); doi:10.1117/12.2256871.

l. Darryl H. Hwang; Bino A. Varghese; Michael Chang ; Christopher Deng ; Chidubem Ugweze ; Steven Y. Cen ; Vinay A. Duddalwar; Radiomics-based quantitative biomarker discovery: development of a robust image processing infrastructure. Proc. SPIE 10160, 12th International Symposium on Medical Information Processing and Analysis, 1016017 (January 27, 2017); doi:10.1117/12.2256829.

m. Ramsey Al-Hakim, MD; Edward W. Lee, MD, PhD; Stephen T. Kee, MD; Kevin Seals, MD; Bino Varghese, PhD; Aichi Chien, PhD; Matthew Quirk, MD; Justin P. McWilliams, MD, Improved Method for Preclinical Hemodynamic Analysis of Peripheral Artery Stent Design, (In Press, CardioVascular and Interventional Radiology)

n. Bino Varghese, Vinay Duddalwar*, Frank Chen, Darryl Hwang, Steven Cen, Bhushan Desai, Gangning Liang, Mihir Desai, Sameer Chopra, Manju Aron, Monish Aron, Inderbir Gill. Texture Analysis of enhancing, non-lipid containing solid renal masses: Differentiation of Malignant from Benign Renal Tumors. AUA Annual Meeting 2017, Boston
Complete List of Published Work in MyBibliography:
https://scholar.google.com/citations?user=gD0AIZAAAAAJ&hl=en
D. Research Support
Ongoing Research Support
RMS1621

PI: Kwon, Mike (PI)


06/01/16-06/30/17

                                1 cal months

RSNA


Role: Key Personnel




Title: Fractal Viewpoint of Renal Masses: A Quantitative Technique
Goals: This project proposes a fractal based tumor behavior assessment model using contrast-enhanced computed tomography (CECT) renal images.
DPF2016

PI: Conti, Peter (PI)


12/01/16-12/01/17

                         1.8 cal months

Deans Pilot Fund 2016


Role: Co-I




Title: Utility of Preclinical PET/CT Imaging of αvβ6 Integrin for Molecular Stratification of Pulmonary Fibrosis
Goals: The major goal of this project is to develop multimodality molecular imaging probes targeting integrin αvβ6, and test feasibility of tracking fibrosis progression using PET/CT imaging modality.
CTSI2017

PI: Duddalwar, Vinay (PI)

02/01/17- 02/01/18

                    1.8 cal months

Clinical and Translational Science Institute 2017


Role: Co-I




Title: A Novel Radioepigenomics Approach to Discriminate Aggressive from Indolent Renal Cell Carcinoma

Goals: The major goal of this project is to develop a combinatorial radiomics + epigenomics approach to discriminate aggressive from indolent renal cell carcinoma.
CTSI2017

PI: King, Kevin (PI)

     02/01/17- 02/01/18

                           1.8 cal months

Clinical and Translational Science Institute 2017


Role: Co-I




Title: Time Intensity Curve Analysis in Contrast Enhanced Ultrasound Evaluation of EphB4 as a Therapeutic Target in the Treatment of Renal Cell Carcinoma
Goals: The major goal of this project is to evaluate EphB4 as a Therapeutic Target in the Treatment of Renal Cell Carcinoma using quantitative time-intensity curve analysis of contrast-enhanced ultrasound.
SAR2017

PI: King, Kevin (PI)


02/01/17- 02/01/18

                      1.8 cal months

Society of Abdominal Radiology 2017


Role: Co-I




Title: Time Intensity Curve Analysis in Contrast Enhanced Ultrasound Evaluation of EphB4 as a Therapeutic Target in the Treatment of Renal Cell Carcinoma
Goals: The major goal of this project is to evaluate EphB4 as a Therapeutic Target in the Treatment of Renal Cell Carcinoma using quantitative time-intensity curve analysis of contrast-enhanced ultrasound.
BD2K 2017

PI: Varghese, Bino (PI)

01/01/17- 06/01/17

                       1.8 cal months

Big Data to Knowledge 2017


Role: PI




Title: Big Data to Clinical Knowledge: Using Radiomics and Machine Learning to go beyond the visual assessment of medical images

Goals: The goal of the project is to use advanced machine learning techniques to “smartly select” features from our radiomics platform to achieve optimal performance in a variety of tasks ranging from stratifying tumor malignancy to stratifying tumor grades of prostate tumors 
RMS1621

PI: Fan, Ting-Wei (PI)


06/01/17-06/30/18

                                                 1 cal months

Radiological Society of North America

Role: Co-I

                                                             

Title: Radiomics evaluation of bladder cancer: Differentiating transitional cell carcinoma from micropapillary carcinoma

Goals: This project proposes a radiomics solution for potential earlier detection and diagnosis of Micropapillary carcinomas of the bladder (MPCs) for improving outcomes.

Whittier Foundation

PI: Duddalwar, Vinay (PI)


03/01/17-03/01/18
                                1 cal months

Whittier Foundation


                                               Role: Co-I
 

Title: Utility of a Novel Radioepigenomics Approach to Discriminate Aggressive from Indolent clear cell Renal Cell Carcinoma

Goals: This project proposes a radiomics + epigenomics solution for discriminating aggressive from indolent clear cell renal cell carcinoma.
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