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A. Personal Statement

I am an Professor in the department of biological sciences at the Unversity of Southern California, Los Angeles and the Director of the Southern California Physics Onoclogy Center. Our goal is utilize biological insights to understand clinical transitions in cancer patients and use engineering solutions to manipulate these transitions for better outcomes. My approach is focused on the development of a fluid biopsy for the diagnosis, prognosis and therapy management of ovarian, breast, lung, colon, prostate and other tissue cancers. I am the principal investigator of the NIH NCI Physics Oncology Center dedicated to the fluid biopsy to investigate the physics and mathematics of cancer metastasis. Finding and characterizing these cells early provides a new opportunity to monitor and characterize the cancer over time and tailor the treatment to the specifics of an individual’s cancer. 

B. Positions and Honors

Professional Experience

1991

Research Internship at Daimler Benz AG, Stuttgart, Germany

1994

Visiting Scientist at New England Biolabs Inc.

1995 – 1996

Staff Scientist, Stanford Synchrotron Radiation Laboratory, Stanford University

1999 – 2002

Group Leader, Macromolecular Crystallography, SSRL, Stanford University

1999 – 2002

Assistant Professor, SSRL, SLAC, Stanford University

1999 – 2002

Assistant Professor, Medical School, Stanford University

2000 – 2002

Core Leader, Joint Center for Structural Genomics

2002 – 2009

Life Sciences Director, Scripps-PARC Institute for Advanced Biomedical Sciences

2002 – 2009

Research Fellow, Palo Alto Research Center, Palo Alto, CA

2002 – 2014

Associate Professor, Dept. of Cell & Molecular Biology, The Scripps Research Institute, La


Jolla, CA
2014 – present
Professor of Medicine (adjunct), School of Medicine, Charles University of Prague, Czech Republic

2014 – present
Professor, College of Letters, Arts and Sciences, USC Dana and David Dornsife, Los Angeles, CA 
Other Experience and Professional Memberships
1994



Linus Pauling Award, American Crystallographic Association 

1995



Linus Pauling Award, American Crystallographic Association 

1996



Distinguished Doctoral Dissertation Award 

1996



NATO grant to attend the Advanced Study Institute in Erice, Italy 

2001



Chair, SRRC structural biology beam line review committee 

2001 – 2004

Member, Scientific Advisory board for SRRC, Taiwan

2000 – present
Member, BioCARS Scientific Advisory Board

2001 – present
Member, Synchrotron Advisory Board for NIH NIGMS
2001 – present
Chair, Technical Advisory Board for NIH GM/CA CAT 

2001 – present
Member, Scientific Advisory Board, Alberta Synchrotron Institute 

2002 – present  
Member, NIH CSR Review Panels (NCI, NCRR, NIGMS, NIAID)

2002 – 2007

Member, Scientific Advisory Board, National Resource for Automated Molecular Microscopy  

2003 – 2006

Member, eHTPX Scientific Advisory Board, Cambridge, UK

2003 – present
Member, American Crystallographic Association, Inc

2003 – 2008

Member, Unites States National Committee for Crystallography 

2004 – present
Member, Kellogg School of Science & Technology Graduate Program

2005 – present
Member, American Association for Cancer Research

2005 – present 
Member, American Society for Microbiology

2003 – present
Founder, SHOUT Life Sciences ThinkTank

2004 – present
Consultant, Lyncean Technologies Inc.

2004 – present
Member of the Scientific Advisory Board, Lyncean Technologies Inc.

2008 – present
NIH NCI Think Tank for translational science in physics and oncology
2009 – present
Member, Board of US HUPO Human Proteome Organization
2010 – present
Member, American Society of Clinical Oncologists

2010 – present
Reviewer, National Medical Research Council of Singapore
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D. Research Support
Ongoing Research Support
P50 GM073197-06


Stevens (PI)



08/01/04 – 07/31/14
NIH/NIGMS

JCSG Center for Innovative Membrane Protein Technologies

The mission of the JCSG Center for Innovative Membrane Protein Technologies (JCIMPT) is to develop and disseminate methods and technologies for structure-grade production of membrane proteins. 

Role: Co-Investigator

5P50 GM073197-08 


Stevens (PI)



08/01/09 - 07/31/14


NIH/NIGMS

The Joint Center for Integral Membrane Protein (JCIMPT-Complexes) 

The Joint Center for Integral Membrane Protein Technologies-Complexes (JCIMPT-Complexes) is a research network comprising seven integrated projects working in three focused areas of membrane protein expression, stabilization, and biophysical characterization. The primary mission is to develop and disseminate novel and enabling methods and technologies to the scientific community that lead to the structure determination of human membrane proteins and their complexes.
U54 CA143906-04  


Kuhn  (PI)




09/01/09 - 08/31/14
 

NIH/NCI

Four-Dimensional Heterogeneity of Fluid Phase Biopsies in Cancer (4DB Center)

The Four Dimensional Biopsy Center (4DB) utilizes physics-based measurements, mathematical modeling and numerical simulation to empirically characterize actual human cancer patient samples, with a goal of 

establishing a highly predictive model of human cancer cell behavior that will fundamentally alter our 
current understanding of the mechanisms of cancer metastasis.  

Role: Principal Investigator
1P01 CA138390-03


 Pasquale (PI)



03/03/10 – 01/31/15


NIH/NCI

Structural Features of Eph Receptor-Ephrin Interaction – Project 2 

The proposed research will result in a demonstrated description and characterization of the mode of binding across this large family of Eph receptor-ligand interactions.  The outcome will be translated in a discovery approach to the development of small molecule compounds that exploit these structural determinants.

Role: Subcontrat Principal Investigator

U54 GM094618-02      

Stevens  (PI)



09/30/10 – 06/30/15






National Institutes of Health/NIGMS




GPCR Network

Using a protein family specific platform, the GPCR Network will work closely with the GPCR community to determine the high resolution structure and function of GPCRs distributed broadly across the phylogenetic family tree. (Role: PI Project 3).

R21CA149939-02
 


Ko  (PI)




10/01/11-09/30/13






NIH/NCI













Dual Targeting of MEK and EGFR Signaling Pathways in Advanced Pancreatic Cancer 

Dr. Ko proposes to conduct a clinical trial evaluating the combination of a MEK inhibitor and an EGFR inhibitor for patients with refractory pancreatic adenocarcinoma. The correlative aims for this subcontract involves measurement and characterization of circulating tumor cells (CTCs) in this study population, both prior to initiation of treatment and during the course of therapy, to look for molecular predictors of response as well as on-target effects.
Completed Research Support

5P41-RR1209 (suppl)


Hodgson (PI)



10/01/98 – 02/28/03

NIH/NCRR

A Collaboratory Testbed for Macromolecular Crystallography

Type: Supplement to; Period: 

Systems integration, automation, data centric experimentation and remote access provide the framework for effective utilization of research resources. The Collaboratory testbed developed and deployed the required infrastructure and has enabled high-throughput structural biology experiments using synchrotron radiation. The computational tools and instrumentation systems are all in production at the SSRL SMB Resource and are being implemented at a number of synchrotron sources around the world. Dr. Kuhn was the principal investigator responsible for the Collaboratory Testbed.

Role: Co-Principal Investigator

5P50-GM062411


Wilson (PI)





01/10/00 – 01/08/05


NIH/NIGMS

Joint Center for Structural Genomics

The Joint Center for Structural Genomics (JCSG) created new technologies to drive high-throughput structure determination. The 5 year goal was to generate three-dimensional structures in a streamlined approach. The center was composed of collaborative teams or Core Groups, each handling distinct, but interconnected objectives. The three groups were the Bioinformatics Core (BIC) at UCSD, the Crystallomics Core (CC) at The Scripps Research Institute and the Structure Determination Core (SDC) at Stanford University. The JCSG was funded as a pilot center of the NIH NIGMS Protein Structure Initative. Dr. Kuhn was a founding member of the JCSG, led the structure determination core and was a member of the steering committee. He subsequently was responsible for the development of a production environment for structural and functional genomics.

Role:  Co-Investigator

5P41-RR1209



Hogdson (PI)




03/01/00 – 02/28/05

NIH/NCRR

A Synchrotron Radiation Structural Biology Resource

A Research Resource grant to develop technology and methodology within a structural molecular biology resource in the scientific thrust areas of macromolecular crystallography, x-ray absorption spectroscopy, and small-angle x-ray scattering. The resource also has strong emphasis on collaborative research, user support, training and dissemination. Dr. Kuhn led the macromolecular crystallography thrust area of the resource until October 2002. 

Role: Co-investigator

SFP-1543                    
  Kuhn (PI)





01/01/04 - 12/31/06

Novartis Institutes for Biomedical Research

Understanding and modulating protein-protein interactions

This project will develop and apply methods to enable a deeper understanding of the biophysical, structural, dynamic, and chemical underpinnings of protein-protein interactions (PPIs). This understanding will provide feasibility metrics for modulating PPIs.

Role: Principal Investigator
HHSN266200400058C/N01-A1-40058
Kuhn (PI)

06/30/04 – 06/29/09

NIH/NIAID

Functional and Structural Proteomics of SARS-CoV Related Proteins 

This project aims for the complete functional and structural characterization of all proteins related to SARS-CoV using a comprehensive, systems approach using extensive functional and structural proteomics experience of the participating investigators. 

Role:  Principal Investigator 

1R01CA111359


Bruce (PI)





09/06/06  - 07/31/09
 

NIH/NCI








High-speed, reliable detection of cancer cells in blood

The development and application of a rare cell detection system that can analyze approximately 50 million cells in 2 minutes with a sensitivity of 10% false negatives and a false positive ratio of less than 1 in 107.
Role: Subcontract Principal Investigator
1X01MH079857


 Kuhn (PI)





11/01/06 – 10/31/07



NIMH






       

EphB4-EphrinB2 Antagonists for Angiogenesis and Carcinogenesis Inhibition

Recent evidence shows that agonizing EphB4 signaling or antagonizing ephrin-B2 signaling leads to an inhibition of angiogenesis in vivo. Since many tumor cell types overexpress EphB4, modulation of the EphB4-ephrin-B2 interaction would slow tumor growth by restricting the blood supply. Identification of compounds that exhibit these properties would lead to potentially valuable anti-tumorigenic cancer therapeutics.

U54 AI065359



 Barbour (PI) 




09/01/07 - 04/30/09
  

NIH/NIAID 
Pacific-Southwest Center for Biodefense and Emerging Infectious Diseases Research

Structure aided drug discovery against the Dengue viral protease.  
This developmental project aims at delivering small molecule compounds that will effectively inhibit the Dengue protease. It uses as a starting point existing peptidic inhibitors and knowledge about the crystallization of the protease. Success in this area would substantially advance our ability for effective development of therapeutic intervention of Dengue fever worldwide. Dengue is a mosquito-borne infection, which is a major public health concern worldwide.
Role: Subcontract Principal Investigator
SFP-1754 


Stevens (PI)






11/29/07 - 11/28/09


Pfizer













GPCR protein generation assay development and crystal structure determination
The aim of this award is to apply newly-developed technology that will improve the likelihood of G-protein coupled receptor (GPCR) three-dimensional (3-D) crystallization and structure determination. 
Role: Co-Principal Investigator

R01 CA125653 
Nieva (PI)            
 



     
08/01/07 – 07/31/12

 



NIH/NCI




   
      






Circulating tumor cells in Non-Small Cell Lung Cancer 
Evaluates the clinical significance of circulating tumor cells in the natural history of non-small cell lung 
cancer, correlates CTC number with survival in cohorts of both metastatic patients and those with early stage disease
Role: Subcontract Principal Investigator

RC1HG005471-02  Lasken  (PI)






08/01/09 – 07/31/11
 

Trans-NIH Recovery Act Research Support


Transcriptomics from single circulating tumor cells

This research project 2 focuses on investigating the unique features of populations of tumor cells, both in various regions of primary and metastatic tumor, as well as in the bloodstream.  Circulating tumor cells (CTCs) are an ideal test case for development of single cell transcriptomics.  Single cell transcriptomics has the potential of providing the required insight to determine their origin (primary tumor), their destination (metastatic site) and the likelihood of reaching that destination. 

Role: Subcontract Principal Investigator
R01 GM081588 
Kuhn  (PI)







08/03/09 - 07/31/11


NIH/NIGMS

Structural Determinants of Promiscuity and Selectivity in Ephrin-Eph Binding


EphB4, EphA2 and EphA4 play important roles in several disease areas including tumorigenesis, compounds specific for these receptors would form validated starting points for therapeutic compound development targeting processes involving protein-protein interactions such as angiogenesis and cell growth.  Our studies will provide both the structural determinants and biophysical information that characterize the specific binding of these compounds to their target Eph receptors and will form a strong basis for further 

therapeutic development.

Role: Principal Investigator

UL1 RR025774-02
 Topol  (PI)





09/24/09 – 09/23/11
 

NIH/NC
Scripps Translational Science Institute – NCRR ARRA T1 Supplement

Our goal is to create a molecular fingerprint that could identify and preempt individuals from suffering

debilitating vascular conditions by isolating  mature, CECs in a fluid phase biopsy from patients with unstable angina, acute myocardial infarction, stroke, and from suitable controls and by establishing a morphological fingerprint at the ultrastructural level of mature CECs that are unique to the clinical phenotypes noted above.

Role: Co-Investigator

SFP-1854R


Kuhn  (PI)






10/01/09 - 09/30/11


Epic Sciences, Inc.

Characterization of Minority Cell Types in Peripheral Blood

To establish the basic concept for separation and characterization of minority populations of cell types in peripheral blood and work towards a streamlined approach for their characterization.

Role: Principal Investigator
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