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A. Personal Statement

Nuclear Magnetic Resonance (NMR) combined with mass spectrometry is the general starting point for structural elucidation of unknown compounds.  However, where thorough mass spectrometric analysis typically takes under a second with a nanogram of analyte, NMR requires hours to days at the microgram level.  My position with the Barnett Institute of Chemical and Biological Analysis is to provide NMR support for a number of research programs and collaborations; the Institute's expertise in microseparations generates demand for microscale NMR methods.  Microcoil NMR probes, with volumes from 10 uL down to 30 nL, have 10 - 50 times the mass sensitivity of a conventional 5 mm NMR probe.  Several approaches to preparing submicroliter samples and loading them through flow systems with large dead volumes have been developed here, enabling efficient coupling of micro-NMR with microseparations.  Two of our inventions, capillary isotachophoresis-NMR (cITP-NMR) and microdroplet sample loading, have caught on and are now independently practiced beyond our laboratory.   Our current work is with an optimized LC-MS+NMR platform which provides comparable MS and NMR sensitivity, in terms of the number of analytes detected by each.  

   More than NMR hardware and instrumentation, most projects that approach us need consultation on what NMR information can be obtained, at what cost, and how it can be interpreted in terms of their specific aims, relative to alternative analytical techniques.  For example, the "limit of detection" for NMR spans 5 orders of magnitude, depending on whether one needs merely to confirm a synthetic product, or to perform de novo elucidation of a complex unknown.  The value of our NMR services depends on learning and understanding both the detailed methods and broader goals of the application, sufficiently to interpret NMR results into the client’s terms.  This draws on a varied resume in immunology, protein structure/function studies, signal transduction, and drug development.  The facility’s current projects range from QC of electronic materials to natural products identification and clinical metabolomics.  

Professional Experience

From
To
Title
Institution

7/2010- present
Principal Scientist / Director NMR
Barnett Institute, Northeastern University

11/2007 – 7/2010
Principal Scientist / Program Manager  Barnett Institute, Northeastern University

11/2005
11/2007
Principal Research Scientist
Barnett Institute, Northeastern University

4/1/1997
11/2005
Staff Scientist
Barnett Institute, Northeastern University

8/1/1996
3/31/1997
Chief Scientist
Ambulatory Data (a start up)

1/1/1992 
6/1/1995
Postdoctoral Associate
Massachusetts Institute of Technology

10/1/1990
12/31/1992
Postdoctoral Associate
Yale University

Selected Publications, Patents, and Invited Presentations

Musacchio T, Toniutti M, Kautz R, Torchilin V. “1H NMR Detection of Mobile Lipids as a Marker for Apoptosis: The Case Of Anti-Cancer Drug-Loaded Liposomes And Polymeric Micelles.”  Mol. Pharmaceutics, epub 9/9/2009, (PMID: 19737025)

Kautz, Roger, Yiqing Lin, Susan Schiavo, Rose Gathungu, Jimmy Orjala, Paul Vouros.  Microdroplet NMR:  Droplet Microfluidic Sample Handling for micro-NMR Detection.  Presentation, Molecular Scale Bioseparations meeting, Feb 1-5 2009, Boston MA

Lin Y, Schiavo S, Orjala J, Vouros P, Kautz R. “Microscale LC-MS-NMR platform applied to the identification of active cyanobacterial metabolites”. Anal Chem. 2008 80(21):8045-8054.

Kautz, RA, Lin Y, Orjala J, and Vouros P. "Droplet Microfluidic Loading of Micro-NMR Probes, and Microplate Automation for LC-MS + offline NMR", invited presentation, Eastern Analytical Symposium, Nov 2008, Somerset NJ 

Microdroplet NMR: Optimizing Sample Efficiency in Microcoil Probes Using Droplet Microfluidics.  LC-NMR (Klaus Albert, Berndt Schneider), Max Planck Institute for Chemical Ecology, Jena, Germany , 28 Aug 2008.

Kautz, RA “An Optimized LC-MS+NMR Strategy Using a Microcoil NMR Probe with Normal-bore LC”.  Invited presentation, NIH/NIA Baltimore MD, 23 April 2008.  

Lin Y, Vouros P, Orjala J, and Kautz RA.  “An Ultrasensitive LC-MS-NMR Platform Utilizing Segmented-Flow Microcoil NMR, Nanospray ESI, and 4 mm LC Columns. “  invited lecture, 48’th Experimental NMR Conference, Daytona FL, 26 April 2007.  

Gang Shao, Roger Kautz, Shiqi Peng, Guohui Cui, and Roger W. Giese.  “Calibration by NMR for quantitative analysis: p-Toluenesulfonic Acid as an Internal Standard”  J. Chromatogr. A 1138(1-2): 305-308 (2007)
Kautz, R.A., Karger, B.L.  “Method of Efficient Transport of Small Liquid Volumes To, From, or Within Microfluidic Devices”   Patent App WO/2005/059512,  PCT/US2004/041923.
Kautz, R.A. , Goetzinger, W., and Karger, B.L.  "High-Throughput Microcoil NMR of Compound Libraries Using Zero-Dispersion Segmented Flow Analysis". J. Combinatorial Chemistry, 7: 14-20 (2005).

Invited Lecture, SMASH small molecule NMR conference, Varian Users Meeting, Breckenridge CO, 2002

Kautz, R.A., Lacey, M.E., Wolters, A.M., Foret, F., Webb, A.G., Karger, B.L. and Sweedler, J.V.  Sample Concentration and Separation for Nanoliter-Volume NMR Spectroscopy Using Capillary Isotachophoresis   J. Am. Chem. Soc. 123(13): 3159-3160. (2001)

Hafner, F.T., Kautz, R.A., Iverson, B.L., Tim, R.C. and Karger B.L.   Noncompetitive Immunoassay of Small Analytes at the Femtomolar Level by Affinity Probe Capillary Electrophoresis: Direct Analysis of Digoxin Using a Uniform-Labeled scFv Immunoreagent.   Analytical Chemistry    72:5779-5786. (2000)

Tim, R.C., Kautz, R.A., Karger, B.L.  Ultratrace Analysis of Drugs in Biological Fluids Using Affinity Probe Capillary Electrophoresis: Analysis of Dorzolamide with Fluorescently Labeled Carbonic Anhydrase.  Electrophoresis 21:220-226 (2000)

Kautz, R.A. and Karger, B.L.  “Method for Noncompetitive Immunoassay Using Affinity Probe Electrophoresis with Shift Ligand and Immunoaffinity Extraction”, U.S. Provisional Patent Application, (1999)

Southworth, M.W., Adam, M., Panne, D., Byer, R., Kautz, R.A, and Perler, F.B.   Control of Protein Splicing by Intein Fragment Reassembly.  EMBO Journal  17:918-926 (1998).

Kautz, R.A., and Fox, R.O.  NMR Analysis of Staphylococcal Nuclease Mutants Thermal Quench Refolding Kinetics.  Protein Science 2: 851-858 (1993).  

Evans, PA., Dobson, C.M., Kautz, R.A., Hatfull, G. and Fox, R.O.  Proline Isomerism In Staphylococcal Nuclease Characterized by NMR and Site-Directed Mutagenesis.  Nature 239:266-268  (1987).  

Research Support

ACTIVE

NIH  1RC1DE020707-01  (S. Epstein, PI)
                     $970,709 (2-year, total)
co-PI

Cultivation and Domestication of Previously Uncultivated Species From Human Oral Cavity

Role: Kautz is co-PI (2.2 mo effort + 1.5 yr postdoc), in analytical component to identify chemical factors required by species which can only be co-cultivated with other species.  

1P01 CA125066-01A1  (D. Kinghorn, PI)
09/01/2007-08/31/2012
1.2 mo, calendar

NIH/NCI
$22,462  (current year, direct)
Discovery of Anticancer Agents of Diverse Natural Origin
Role: Kautz is co-PI on a subcontract to Project 2: “Cultured Cyanobacteria, Isolation Chemistry, Structure Elucidation, and Plant Acquisition” (J. Orjala, PI).  

GOAL:   The goal of this collaborative program is the isolation, structure elucidation, and biological evaluation of natural products, for the discovery of novel anticancer agents of diverse natural origin for development as effective cancer chemotherapeutic agents.  Kautz provides micro-NMR analysis of select purified materials sent by Orjala.  

Rapid identification of drug metabolites from small scale cultures.
Concert Pharmaceuticals, Lexington MA

Identification of minor products and impurities in raw materials and synthetic reactions
Biogen-Idec Corp, Cambridge MA

RECENT

1S10RR025584-01  NIH Shared Equipment Grant  5/1/2009-4/30/2010
PI

NIH/NCRR  (PAR-08-036)
$198,590


700 MHz Microcoil NMR Probe with Microplate Automation

Role: Kautz is PI in this installation which will support six research programs in: natural product discovery, identification of DNA adducts, glycan analysis, and metabolite profiling.  

1 R01 GM075856-01, (J. Orjala, PI)
9/1/2005 - 8/31/2009 (in no-cost extension)
Kautz, co-PI, 

NIH/NIGMS
$118,050 (current year, direct)
3 mo. calendar
Microscale LC-MS and NMR Methodology for Rapid Natural Natural Product Identification  

Role: Kautz is co-PI at 25% effort, leading a subcontract to Northeastern University.  

GOAL: microscale LC-MS+NMR platform for natural product identification.  

PENDING

Metabolomics- and Proteomics-based Assessment of Banked Plasma Quality   

Validated Plasma Metabolomics/Proteomics Markers for Diet/Physical Activity Assessment

Linking  long-term caloric intake and breast cancer risk:  a plasma -omics test

Role:  Consultant in above 3 projects for BS Kristal, for micro NMR analysis of components which could not be structurally assigned in LC-electrochemical array-MS metabolomics platform.  

Mechanistic Studies and Development of Inhibitors of TOR Pathway Function in Trypanosomic Parasites   (PI: Michael Pollastri, Northeastern Univ.)
Genome Informatics and Target Screening in Malarial Drug Discovery (PI: Robt Campbell, WHOI) 
Role: key personnel, for library screening using high-throughput microscale NMR from 96-well plates.  
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