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James E. Penner-Hahn 
June 2024 

 
Address: Department of Chemistry, University of Michigan, Ann Arbor, MI 48109. 
 734/764-7324.  jeph@umich.edu 
 
Education: B.S. with highest honors in Chemistry, Purdue University, West Lafayette, IN. 
 
 Ph.D. in Inorganic Chemistry, Stanford University, Stanford, CA. 
 
Thesis: "X-ray Absorption Studies of Metalloprotein Structure: Cytochrome P-450, 

Horseradish Peroxidase, Plastocyanin, and Laccase."  Advisor, Keith O. 
Hodgson. 

 
Postdoctoral (Jointly with Professors Keith O. Hodgson and Edward I. Solomon).  Research 
Research: Associate at Stanford Synchrotron Radiation Laboratory, February 1984 - 

August 1985.  Polarization dependent studies of x-ray absorption near edge 
structure and the relation of this structure to metal-ion electronic structure. 

 
Professional Experience 

Assistant Professor, Department of Chemistry, University of Michigan, 1985-1990. 
Associate Professor, Department of Chemistry, University of Michigan, 1990-1994.   
Visiting Scientist, Chalmers University of Technology, Göteborg, Sweden, 1992. 
Associate Faculty Member, Biophysics Research Div., Univ. of Michigan, 1991-2002. 
Professor, Department of Chemistry, University of Michigan, 1994-present. 
Visiting Scientist, Départment de Biologie Cellulaire et Moléculaire, Centre d'Études de 

Saclay, 1998-1999. 
Associate Vice President for Research, 2000-2002 
Chair, Biophysics Research Division, 2002-2006 
Associate Dean for Natural Sciences, 2006-2009 
George A. Lindsay Collegiate Professor of Chemistry and Biophysics, 2009-present 
Associate Dean for Budget and Planning, 2009-2017 
Director of International Partnerships, College of LSA, 2017-2023 

 
Current Research Interests 

Biophysical and Physical Inorganic Chemistry.  Spectroscopic investigation of metal site 
structure in bioinorganic systems with particular emphasis on copper and zinc enzymes.  X-
ray absorption and x-ray scattering studies of energy storage materials.  Development of new 
techniques within x-ray spectroscopy, such as the use of polarization properties to study the 
physical basis of x-ray absorption edge structure.  In situ study of metal speciation in 
biological tissue and development of methods for characterizing the cellular metallome.  
Ultrafast x-ray spectroscopic characterization of excited state structure. 
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Current Teaching Interests 
Development of collaborative, inquiry based laboratory courses for introductory chemistry.  
Use of networked computers for implementation of discovery based experiments in large 
courses.  Development of teaching material to facilitate incorporation of biological examples 
in introductory chemistry courses. 

 
Honors and Awards: 

Phi Beta Kappa, Purdue University, 1978. 
Phi Kappa Phi, Purdue University, 1978 
Outstanding Chemistry Senior, Purdue University, 1979. 
National Science Foundation pre-doctoral fellowship. 1979-82. 
Camille and Henry Dreyfus Foundation Distinguished New Faculty Award Recipient.  1985. 
US Young Investigator for the IUPAC assembly, 1988. 
Alfred P. Sloan Research Fellow, 1991-1993. 
University of Michigan, Faculty Recognition Award, 1994. 
Fogarty Senior International Fellowship, 1998-1999. 
Akron Section Award (American Chemical Society), 2000. 
Farrel Lytle Award, 2003 
Elected Fellow of the AAAS, 2005 
UROP Outstanding Undergraduate Mentor Award, Spring 2005 
Foundation Lecturer, Foundation for Inorganic Chemistry, Sydney University, 2005 
Collegiate Professor, LSA, 2009 

 
Organizations and Activities 

Member, American Chemical Society.  1976-present. 
Member, American Crystallographic Association. 1984-present. 
Member, American Physical Society.  1986-present. 
Member, Biophysical Society.  1989-present. 
Member, Institute for Protein Structure and Design, University of Michigan, Ann Arbor, 

1985-1995.  Executive Committee, 1988-1989. 
Member, Center for Catalysis and Surface Science, University of Michigan, Ann Arbor, 

1986-1996. 
 

Departmental Service 
Executive committee, Department of Chemistry, University of Michigan, 1992-1995, 1999-

2000. 
Associate Chair for Undergraduate Affairs, Department of Chemistry, 1995-1998 
Search committees in physical chemistry (3 times), inorganic chemistry, and analytical 

chemistry. 
Committee service: Curriculum Committee, Admissions Committee, Graduate Committee, 

Computer Committee. 
Physical Chemistry Cluster coordinator, 1994-1998, 1999-2002 
Long-Range Planning Committee, 2005-6 
Space Committee, 2005-6 
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University Service 
Rackham Graduate School, Division II Board,, 1992-4, Chair 1994. Executive Board, 

Rackham Graduate School, University of Michigan, 1997-2000. 
Senate Assembly, University of Michigan, 1999-2002. 
President’s Information Revolution Commission, University of Michigan, 2001-2002. 
Chair, Ford Nuclear Reactor Decommissioning Team, 2000-2003 
Chair, 4th Wiesner Symposium:  “Braving the New World:  Benefits and Challenges of the 

Genomic Revolution”, December 7-8, 2001. 
LS-CAT Management Board (board overseeing construction and operation of the State of 

Michigan LS-CAT beam-line at Argonne National Laboratory), 2001-2007. 
Dean Search Committee, College of Literature, Science, and the Arts, 2003. 
Dean’s Advisory Committee on the Life Sciences Initiative, 2002-2003. 
Natural Sciences Divisional Evaluation Committee, College of LS&A, 2002-2004. 
Dean’s Advisory Committee on Gender in the Life Sciences, 2003-2008. 
Elected member of Executive Committee, College of Literature, Sciences, and the Arts, 

2004-2006. 
Director, Molecular Biophysics Training Grant, 2002-2007. 
Executive Committee, Chemical Biology Interdepartmental Ph.D. program, 2004-2009. 
Executive Committee, Office of International Programs, 2004-2008. 
Executive Committee, Michigan Energy Institute, 2007-present. 
Executive Committee, Shanghai-Jiaotong Joint Institute, 2007-present. 
Advisory Committee, IT Rationalization, 2010-12. 
Advisory Committee, Administrative Services Transformation, 2011-2017. 
Chair, IT Council, 2012-2017 
 

Other Service 
Local organizing committee.  Third International Conference on EXAFS.  Stanford, July 

1984. 
Co-editor, "EXAFS and Near-Edge Structure - III", Springer-Verlag Proceedings in Physics, 

Volume 2 (1984). 
Local organizing committee.  International Conference on X-ray Instrumentation.  Stanford, 

July, 1985.  
Program committee.  5th International Conference on X-ray Absorption Fine Structure.  

Seattle, August, 1988. 
BioSync study group to evaluate Structural Biology and Synchrotron Radiation, 1991. 
Executive committee, Stanford Synchrotron Radiation Laboratory Users Organization. 1992-

1994. 
International XAFS Society, Executive committee, 1992-1994; Associate Chair, 1998-2000; 

Chair 2000-2002.  
Invited U.S. Observer, International Union of Pure and Applied Chemistry, 37th General 

Assembly, Lisbon, Portugal, August 5-12, 1993. 
NSF Instrumentation and Instrument Development Review Panel, 1993-1995. 
BioSync study group to evaluate Structural Biology and Synchrotron Radiation, 1997. 
Chair, Program Committee, Xth International XAFS Conference, Chicago, August 1998. 
BioCAT Advisory Committee, Illinois Institute of Technology, 1995-1998, Chair 1998-2003. 
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Member, Board of Governors, Consortium for Advanced Radiation Sources, University of 
Chicago, 1998-2008. 

Chair, Commission on XAFS, International Union of Crystallography, 2000-2003. 
Scientific Advisory Committee, Alberta Synchrotron Institute, 2001-2004. 
U.S. Department of Energy BERAC Subcommittee on Biological Applications of 

Synchrotron Radiation, 2002. 
Hamburg Outstation. External Review Panel, European Molecular Biology Laboratory, 

review of the EMBL, 2003. 
Scientific Advisory Committee, ChemMatCARS synchrotron source, 2004-2008. 
Chair, Third Midwest Metals Meeting, Ann Arbor, June 2004. 
Organizing Committee, Twelfth International Conference on Biological Inorganic Chemistry, 

Ann Arbor, July 2005. 
Chair, Scientific Advisory Committee, National Synchrotron Light Source, 2004-present. 
Executive Committee, 12th International Conference on Biological Inorganic Chemistry, Ann 

Arbor, MI, July 31-Aug. 5, 2005. 
Chair, NSLS Workshop on Chemical and Biological Applications on High-Resolution X-ray 

Emission Spectroscopy, May 17, 2006. 
Scientific Advisory Committee, Canadian Light Source, 2007-present. 
Advancing Innovation Task Force, 2006-7. 

 
Editorial Editorial Board, Inorganic Chemistry, 1995-7; 2000-2002. 
Boards  Editorial Board, J. Inorganic Biochemistry, 1996-2006 
 Editorial Board, J. Biol. Inorg. Chem., 1998-2001; 2004-2007 
 Editorial Board, Proteins, 2006-2009 
 Co-editor, Journal of Synchrotron Radiation, 1995-8. 
 
Ph.D. Theses supervised: 

Him-Tai Tsang, October, 1990.  "X-ray Absorption Spectroscopic Studies of 
Metalloproteins:  Hg-substituted Blue Copper Proteins, the MerR Metalloregulatory 
Protein, and Phthalate Dioxgyenase." 

Shengke Wang, February 1991.  "Polarized X-ray Absorption Spectroscopic Studies of Iron 
Porphyrins and Metal Hexamines." 

Geoffrey S. Waldo, October 1991.  "Spectroscopic and Kinetic Characterization of 
Lactobacillus Plantarum Manganese Catalase" 

Patrick G Allen, January, 1993.  "New Experimental Methods for Extended X-ray 
Absorption Fine Structure Spectroscopy." 

Kimber Clark, November, 1993.  "Structural Characterization of Zinc Sites in 
Metalloproteins Using X-ray Absorption Spectroscopy." 

Pamela J. Riggs-Gelasco, December, 1994.  "Structural Characterization of the Manganese 
Cluster of the Oxygen Evolving Complex of Photosystem II Using X-ray Absorption 
Spectroscopy" 

Timothy L. Stemmler, May 1996.  “Kinetic and Spectroscopic Characterization of the Native 
and Inhibitor Bound Forms of the Lactobacillus plantarum Mn Catalase and Related 
Proteins”  

David L. Tierney, September 1996.  “XAS Characterization of Bacterial Superoxide 
Dismutase and NMR Characterization of Substrate Binding in Phthalate Dioxygenase”  
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Hui Huang, May 1997, “Structural Characterization of Organocopper Reagents” 
Kelly A. Daly, May, 1998, “Determination of Electronic Structure and Dynamics for 

Transition Metal Systems Using X-ray Spectroscopy” 
Eileen Yi-Iun Yu, January, 1999, “Structural Characterizations of the Manganese Cluster in 

the Oxygen Evolving Complex of Photosystem II Using X-Ray Absorption And X-Ray 
Standing Wave Measurements” 

Pamela Sue Demarois, , April, 1999, “Structure and Reactivity of Manganese in Photosystem 
II” 

Katrina Peariso, September, 2000, “Investigation of Zinc in Biological Systems Using X-ray 
Absorption Spectroscopy.  I.  EXAFS Characterization of Zinc-Dependent 
Alkyltransferase Proteins; II. Exploring the Role of Zinc in the Early Development of 
Danio Rerio Embryos Using X-ray Florescence Microprobe Imaging and Micro-
XANES” 

Stephanie Eden Gabelnick, August 2002, “Metalloprotein Investigations Using Capillary 
Electrophoresis with X-ray Fluorescence Detection” 

Derek W. Yoder, October 2002, “Physical Characterization of Manganese Catalase and its 
Halide-Bound Forms” 

Daniel Tobin, September 2003, “XAS Investigation of Zn Metalloproteins and Enzymes” 
Tsu-Chien Weng, February 2004, “X-ray absorption spectroscopy studies on redox-active 

manganese” 
Craig P. McClure, May 2004, “X-ray Absorption and X-ray Fluorescence Studies of 

Metalloproteins” 
Rebekah A. Kelly, December 2006, “Structural, Spectroscopic, and Mechanistic Studies of 

Zinc Alkyl Transfer Enzymes. 
Suranjana Haldar, December 2006, Determination of in vivo Metal Loading, Distribution, 

Storage and Environment in Biological Systems: Uses of X-Ray Synchrotron Light 
Source. 

Matthew J Kidd, December 2007, Investigation of biological systems using synchrotron X-
ray light sources. 

Jesse D. Ward, August 2009, Application of Synchrotron Radiation to the Structure, 
localization, and Quantitation of Zinc in Biological Systems. 

Soojeong Kim, January 2015, Electrochemical and Structural Analysis of Li-ion Battery 
Materials by in-situ X – Ray Absorption Spectroscopy 

Andrew Crawford, May 2015, Methodologies in XRF Cytometry 
 
Invited Presentations 
"Near-edge and EXAFS Studies of Oriented Single Crystals", SSRL Users Group Meeting, 

Stanford, CA, October 21-22, 1982. 
"Polarized X-ray Absorption Spectroscopy of Oriented Single Crystals", 185th ACS National 

Meeting, Seattle, WA, March 20-25, 1983. 
"Polarization Studies of EXAFS and Edges on Single Crystals", Third International Conference 

on EXAFS, Stanford, CA, July 16 - Aug. 20, 1984. 
"Single Crystal X-ray Absorption Spectroscopy of Plastocyanin", Workshop on New Methods in 

X-ray Absorption, Scattering, and Diffraction, Bristol, England, Aug. 5-6, 1984. 
"X-Ray Absorption Near Edge Structure:  A New Tool for Studying Metal-Ion Electronic 

Structure", University of Michigan (Inorganic Seminar), October 14, 1985. 
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"X-Ray Absorption Near Edge Structure:  A New Tool for Studying Metal-Ion Electronic 
Structure", Northern Illinois University, March 4, 1986. 

"EXAFS and XANES Studies of High-Valent Metal-oxo Porphyrins Relevant to Horseradish 
Peroxidase", International Conference on Biophysics and Synchrotron Radiation, Frascati, 
Italy, July 14-16, 1986. 

"X-Ray Absorption Near Edge Structure", University of Michigan (Physical Chemistry 
Seminar), Fall, 1986. 

"Proposal for a University of Michigan Beam Line", Annual Users Meeting of the Advanced 
Photon Source, Argonne, Illinois, November 13-14, 1986. 

"Chemical Forms of Sulfur in Heavy Petroleum as Revealed by XANES:  Preliminary Results", 
Chevron Oil Field Research Corporation, La Habra, California, January 23, 1987. 

"EXAFS Spectroscopy:  Basic Principles and Applications to Inorganic Structure", GMI, Flint, 
Michigan, May 26, 1987. 

"X-ray Absorption Spectroscopic Investigations of the Iron Sites in P. Cepacia Phthalate 
Oxygenase", International Conference on Bioinorganic Chemistry, Noordwijkerhout, The 
Netherlands, July 6-10, 1987. 

"Use of X-ray Absorption Spectroscopy for Characterizing Metal Clusters in Proteins:  
Possibilities and Limitations", National ACS Meeting, New Orleans, August 30-Sept 4, 
1987. 

"X-ray Absorption Spectroscopy of Mixed Valence Mn Complexes and the Photosynthetic 
Oxygen Evolving System", Symposium on Frontiers of Biomedical Science, Philadelphia, 
April 15, 1988. 

"X-ray Absorption Spectroscopy of Phthalate Dioxygenase", Symposium on Synchrotron 
Radiation in Structural Biology, Brookhaven National Laboratory, May 22-25, 1988. 

"X-ray Absorption Spectroscopy of the Mn in the Photosynthetic Oxygen Evolving Complex", 
Gordon Conference on Physico-Chemical Methods in Photosynthesis, July 4-8, 1988. 

"X-ray Absorption Spectroscopy of Mn in Biological Molecules", 5th International Conference 
of X-ray Absorption Fine Structure, Seattle, August 22-26, 1988. 

"Structural Characterization of the Fe sites in Phthalate Dioxygenase", Oregon Graduate Center, 
Portland, August 29, 1988. 

"Use of X-ray Absorption Spectroscopy for Characterizing Metal Clusters in Proteins:  
Possibilities and Limitations", Biophysics, University of Michigan, September 26, 1988. 

"The role of Polarized Measurements in X-ray Absorption Spectroscopy.  Elucidation of Near 
Edge Structure and Applications to Chemical Systems".  Workshop on Chemical 
Applications of Synchrotron Radiation, Argonne National Laboratory, October 3-4, 1988. 

"Structural Characterization of the Fe sites in Phthalate Dioxygenase", Purdue University, West 
Lafayette, November 17, 1988. 

"X-ray Absorption Spectroscopy:  A New Tool for Elucidation of Metal-Ion Electronic 
Structure", Franklin & Marshall College, November 18, 1988. 

"Potentials and Limitations of X-ray Absorption Spectroscopy", Molecular Biophysics Faculty 
Seminar, University of Michigan, January 19, 1989. 

"Structural Characterization of the Fe sites in Phthalate Dioxygenase", North Carolina State 
University, Department of Biochemistry, February 9, 1989. 

"Experience of an EXAFS User with Array Detectors", Workshop on X-ray Absorption Fine 
Structure and Array Detectors, Brookhaven National Laboratory, May 17, 1989. 
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"Structural Properties of the Mn Site(s) in the Photosynthetic Oxygen Evolving Complex", 
American Society for Photobiology, Boston, July 3-7, 1989. 

"Structural Characterization of the Mn Sites in the Photosynthetic Oxygen Evolving Complex", 
Chemistry Division, Argonne National Laboratory, June 27, 1989. 

"Structural Characterization of the Iron Sites in Phthalate Dioxygenase Using X-ray Absorption 
Spectroscopy", Los Alamos National Laboratory, Los Alamos, New Mexico, October 6, 
1989. 

"Sulfur Speciation in Heavy Petroleums Using X-ray Absorption Near Edge Structure", Chevron 
Oil Field Research Company, La Habra, California, October 13, 1989. 

"Structural Characterization of the Manganese Sites in the Photosynthetic Oxygen Evolving 
Complex Using X-ray Absorption Spectroscopy", 1989 Conference on the Structure and 
Function of Photochemical Reaction Centers, University of Chicago, December 3-4, 1989. 

"Structural Characterization of the Manganese Sites in the Photosynthetic Oxygen Evolving 
Complex Using X-ray Absorption Spectroscopy", Parke-Davis Pharmaceutical Research 
Division, Ann Arbor, Michigan, December 5, 1989. 

"Structural Characterization of the Fe Sites in Pseudomonas Cepacia Phthalate Dioxygenase", 
International Chemical Congress of Pacific Basin Societies, Honolulu, Hawaii, December 
17-22, 1989. 

"Comparison of the Mn Sites in the Photosynthetic Oxygen Evolving Complex and the L. 
Plantarum Mn Catalase", Gordon Research Conference on Metals in Biology, Ventura, 
California, January 22-26, 1990. 

"Structural Characterization of the Mn Sites in the Photosynthetic Oxygen Evolving Complex", 
Chalmers Technological University, Göteborg, Sweden, February 4, 1990. 

"Structural Characterization of the Mn Sites in the Photosynthetic Oxygen Evolving Complex", 
Lund University, Lund, Sweden, February 6, 1990. 

"Applications of X-ray Absorption Spectroscopy to the Characterization of Metalloproteins:  
Potential and Limitations", Biophysical Society, Baltimore, February 18-22, 1990. 

"X-ray Absorption Spectroscopy of the Mn Sites in the Photosynthetic Oxygen Evolving 
Complex", Biophysical Society, Baltimore, February 18-22, 1990. 

"Structural Characterization of the Hg Sites in MerR", UCLA Colloquium on The Inorganic 
Chemistry/Molecular Biology Interface, Taos, NM  February 24-March 1, 1990. 

"Characterization of the Mn Sites in Mn Redox Proteins:  Recent Studies of the Photosynthetic 
Oxygen Evolving Complex and the Mn Catalase", Emory University, March 5, 1990. 

"Characterization of the Mn Sites in Mn Redox Proteins:  Recent Studies of the Photosynthetic 
Oxygen Evolving Complex and the Mn Catalase", University of Georgia, March 6, 1990. 

"Characterization of the Mn Sites in Mn Redox Proteins:  Recent Studies of the Photosynthetic 
Oxygen Evolving Complex and the Mn Catalase", University of South Carolina, March 7, 
1990. 

"Structural Characterization of the Mn Sites in Mn Redox Enzymes:  Studies of the 
Photosynthetic Oxygen Evolving Complex and Mn Catalase", Third International 
Conference on Biophysics and Synchrotron Radiation, Stanford, Ca., July 2-6, 1990. 

"Polarized X-ray Absorption Spectroscopy of Biological Molecules", Sixth International 
Conference on X-ray Absorption Fine Structure, York, UK, August 5-11, 1990. 

Invited Lecturer, workshop of Bioinoganic Chemistry:  "Structural Characterization of the Mn 
Sites in Mn Redox Enzymes", and "X-ray Absorption Spectroscopy in  Bioinorganic 
Chemistry", Indian Institute of Technology, Madras, India, Dec 9-15, 1990. 
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"Structural Characterization of the Mn Sites in Mn Redox Enzymes:  X-ray Absorption 
Spectroscopy in Bioinorganic Chemistry", Rochester University, January 8, 1991. 

"Potentials and Limitations of X-ray Absorption Spectroscopy", Symposium on Macromolecular 
Structure Determination, American Chemical Society Meeting, Atlanta, April 14-20, 1991. 

"Polarized X-ray Absorption Spectroscopy of Biological Molecules", Sixth International 
Conference on X-ray Absorption Fine Structure, York, UK, August 5-11, 1990. 

"Polarized X-ray Absorption Spectroscopy of Biological Molecules", Symposium on 
Synchrotron Radiation, American Crystallographic Association, Toledo, July 22-26, 1991. 

"Potential and Limitations of X-ray Absorption Spectroscopy," Catalysis & Surface Science 
Colloquium, University of Michigan, September 27, 1991. 

"Chemical Applications of Synchrotron Radiation", Seminar Series (3 seminars) in Mexico City, 
January 10-12, 1992. 

"Structural Characterization of the Fe Sites in Phthalate Dioxygenase", Institut für Physik, 
Medizinische Universität zu Lübeck, Germany, January 26, 1992. 

"X-ray Absorption Spectroscopy of Cu Proteins", Symposium on Cu Proteins, Chalmers 
University of Technology, Göteborg, Sweden, June 12, 1992. 

"Chemical Applications of X-ray Absorption Spectrsocopy", Institut für Anorganische Chemie 
der Universität, Frankfurt Am Main, Germany, July 9, 1992. 

"Structural Characterization of Organocuprate Complexes in Solution", Department of 
Chemistry, Marburg University, Marburg, Germany, July 8, 1992. 

"Applications of Polarized XAFS in Structural Biology", Fourth International Conference of 
Biophysics and Synchrotron Radiation, Tsukuba, Japan, September 1-5, 1992. 

"Structural Characterization of the Metal Sites in Mn Redox Proteins:  Mn catalase and the 
Oxygen Evolving Complex", The Ohio State University,  October 12, 1992. 

"X-Ray Absorption Spectroscopy of the Mn Site in the Photosynthetic Oxygen Evolving 
Complex:  Characterization of Reduced Derivatives", SSRL users organization Annual 
Meeting, Stanford, California, October 22-23, 1992. 

"Structural Characterization of the Metal Sites in Mn Redox Proteins:  Mn catalase and the 
Oxygen Evolving Complex", University of Michigan, Enzyme Discussion Group, February 
3, 1993. 

"Polarized X-ray Absorption Fine Structure", Department of Chemistry, University of Buffalo, 
March 19, 1993. 

"X-Ray Absorption Fire Structure Spectroscopy of Biological Molecules", ACS National 
Meeting, Denver, March 28-April 2, 1993. 

"X-Ray Absorption Spectroscopy of the Mn Site in the Oxygen Evolving Complex:  
Characterization of Reduced Derivatives", ACS National Meeting, Denver, March 28-April 
2, 1993. 

"X-Ray Absorption Spectroscopy of the Mn Site in the Photosynthetic Oxygen Evolving 
Complex:  Characterization of Reduced Derivatives", American Society for Photobiology, 
Chicago, June 26-30, 1993. 

"Polarized XAFS?  Why not just use crystallography?" Workshop on Chemical Applications of 
XAFS, Stanford, California, July 7-8, 1993. 

"XAFS in Chemistry and Biology:  Potential and Limitations". Workshop on Chemical 
Applications of XAFS, Stanford, California, July 7-8, 1993. 
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"Applications of X-ray Absorption Spectroscopy to Inorganic Chemistry:  Potential and 
Limitations", Debye Institute, Department of Metal-Mediated Organic Synthesis", August 
4, 1993. 

"Structural Characterization of the Metal Sites in Mn Redox Proteins:  Mn catalase and the 
Oxygen Evolving Complex", North Carolina State University, November 10, 1993. 

“X-ray Absorption Spectroscopy of Metalloproteins”, Oakland University, December 8, 1993 
“Structural Characterization of the Mn sites in the Photosynthetic Oxygen Evolving Complex”, 

Louisiana State University, March 11, 1994 
“Graduate School in Chemistry.  Why you should go.  Why you shouldn’t go.”, Dow 

Foundation program for fellowship students, Midland, Michigan, April 7, 1994 
“Structural Characterization Of The Mn Ligand Environment In Mn Catalase”, American 

Chemical Society Meeting, Washington, D.C., August 22-28, 1994. 
“Characterization of the Mn Sites in Manganese Redox Proteins:  Mn Catalase and the 

Photosynthetic Oxygen Evolving Complex”, Eighth International Conference on X-ray 
Absorption Fine Structure, Berlin, August 27-Sept. 5, 1994 

“X-Ray Absorption Spectroscopy of Crystals.  Why Not Just Use Crystallography?“, Argonne 
National Laboratory, November 2, 1994 

“Overview of X-ray Spectroscopy of Photosystem II”, ESF Conference on Oxygen Evolution, 
Gif sur Yvette, France, November 5-10, 1994. 

“Characterization of the Mn Sites in Manganese Redox Proteins:  Mn Catalase and the 
Photosynthetic Oxygen Evolving Complex”, University of Western Ontario, London, 
Canada, November 23, 1994. 

“Structural Characterization of the Mn Site in the Photosynthetic Oxygen Evolving Complex”, 
Ohio State University, December 15, 1994. 

“Structural Characterization of the Mn Site in the Photosynthetic Oxygen Evolving Complex”, 
Gordon Conference on Metals in Biology, Ventura, California, January 23-27, 1995 

“Structural Characterization of the Mn Site in the Photosynthetic Oxygen Evolving Complex”, 
University of Nebraska, January 31, 1995. 

“Structural Characterization of the Mn Site in the Photosynthetic Oxygen Evolving Complex”, 
University of Virginia, February 13, 1995. 

“Graduate School in Chemistry.  Why you should go.  Why you shouldn’t go.”, Dow 
Foundation program for fellowship students, Midland, Michigan, April 7, 1995 

“X-Ray Absorption Spectroscopy of Crystals (Why Not Just Use Crystallography?)”, 1995 
Kilpatrick Lecture, Illinois Institute of Technology, April 25, 1995. 

“Structural Characterization Of The Mn Cluster In PSII Using X-Ray Absorption 
Spectroscopy”, International Congress on Photosynthesis, Montepellier, France, August 
20-25, 1995. 

“Polarized X-ray Absorption Spectroscopy”, Fifth International Conference on Biophysics and 
Synchrotron Radiation, Grenoble, France, August 21-25, 1995. 

"X-Ray Absorption Spectroscopy Of The Mn Site In The Photosynthetic Oxygen Evolving 
Complex", University of Texas, El Paso, April 26, 1996. 

"X-Ray Absorption Spectroscopy Of The Mn Site In The Photosynthetic Oxygen Evolving 
Complex", University of Houston, April 29, 1996. 

"Structural Characterization Of The Mn Cluster In Photosystem II Using X-Ray Absorption 
Spectroscopy", Great Lakes Regional ACS Meeting, Illinois State University, May 22, 
1996. 
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"Mn-catalase and the OEC in Photosynthesis", Oxygen Intermediates in Non-Heme 
Metallobiochemistry, Minneapolis, MN, June 23-27, 1996. 

"Structural Studies of Mn Enzymes", International Union of Crystallography, Seattle, August 8-
17, 1996. 

“Oxidation State Of The Mn In The Photosynthetic Oxygen Evolving Complex”, ESF 
Conference on Biophysics of Photosynthesis, Sitges, Spain, October 5-10, 1996. 

“X-Ray Absorption Spectroscopy Of Mn Enzymes”, ACS National Meeting, San Francisco, 
April 13-17, 1997. 

“Structural Characterization of Organometallic Reagents:  The Role of X-ray Absorption in 
Understanding Organic Reactivity”, Workshop on Biological and Chemical Applications of 
EXAFS Spectroscopy, NSLS, May 21, 1997. 

“Metal Containing Enzymes”, St. Thomas College, November 20, 1997. 
"Characterization of the Mn cluster in the photosynthetic oxygen evolving complex", 

Departmental Colloquium, University of Cincinnati, April 10, 1998. 
“Zn Speciation during zebrafish development”, Workshop on Biological and Chemical 

Applications of Synchrotron Radiation, NSLS, May 17, 1998 
"X-Ray Absorption Spectroscopy Of Mn Enzymes", Sixth International Conference on 

Biophysics and Synchrotron Radiation, Chicago, August 4-8, 1998. 
"X-ray Absorption Spectroscopy in the Era of Synchrotron-based crystallography.  Is it 

obsolete?", Sixth International Conference on Biophysics and Synchrotron Radiation, 
Chicago, August 4-8, 1998. 

“X-ray Absorption Spectroscopy in Coordination Chemistry.  Application to Mn Enzymes”, 
International Conference on Coordination Chemistry, Florence, August 30-September 4, 
1998. 

"Structural Characterization of the Mn cluster in Photosynthetic Oxygen Evolution", Centre 
d'Etude Atomique, Saclay, France, September 21, 1998. 

"Structural Characterization of the Mn cluster in Photosynthetic Oxygen Evolution", Institut de 
Chimie Moleculaire et Organique, Universitè de Paris, Sud, Orsay, October 7, 1998. 

"Spectroscopically Quiet" Metals:  Zinc in Biological Systems", Workshop on Biological 
Applications of X-ray Absorption Spectroscopy, Grenoble, France, February 15-16, 1999. 

"Characterization of "Spectroscopically Quiet" Metals: Zinc in Biological Systems", Workshop 
on XAFS, DESY, Hamburg, Germany, June 16-20, 1999. 

"Structural Characterization of the Mn Cluster in the Photosynthetic Oxygen Evolving 
Complex", Max Planck Institut für Strahlenchemie, Mülheim, Germany, June 30, 1999. 

"X-Ray Absorption Spectroscopy of Crystals (Why Not Just Use X-ray Diffraction?)", Institut 
für Angewandte Physik, Heinrich-Heine-Universität, Düsseldorf, Germany, July 1, 1999. 

"Structural Characterization of the Mn Cluster in the Photosynthetic Oxygen Evolving 
Complex", Lehrstuhl für Biochemie der Pflanzen, Ruhr-Universität, Bochum, Germany, 
July 2, 1999. 

"New Roles for Zinc in Biology:  Zinc catalyzed alkyl-transfer chemistry", Centre d'Etude 
Atomique, Saclay, France, July 12, 1999. 

"Polarized X-ray Absorption Fine Structure", Synchrotron Radiation Satellite of the 
International Union of Crystallography Meeting, Daresbury, England, August 1-4, 1999. 

"Structural Characterization of the Mn Cluster in the Photosynthetic Oxygen Evolving 
Complex", Miami University, September 16, 1999 
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“The role for x-ray absorption spectroscopy in the era of structural genomics”, NRC Workshop 
on Biological Applications of Synchrotron Radiation, Saskatoon, October 21-23, 1999. 

“Characterization of "Spectroscopically Quiet" Metals: Zinc in Biological Systems”, Clark 
University, February 21, 2000. 

“Characterization of "Spectroscopically Quiet" Metals: Zinc in Biological Systems”, Worcester 
Polytechnic Institute, February 23, 2000. 

“Characterization of "Spectroscopically Quiet" Metals: Zinc in Biological Systems”, University 
of Massachusetts, February 24, 2000. 

"Structural Characterization of the Mn Cluster in the Photosynthetic Oxygen Evolving 
Complex", Brown University, February 25,2000. 

“Characterization of "Spectroscopically Quiet" Metals:  Zinc in Biological Systems”, European 
Synchrotron Radiation Facility, June 20, 2000. 

“Polarized X-Ray Absorption Spectroscopy of Iron Porphyrins”, First International Conference 
on Porphyrins and Phthalocyanines, Dijon , France, June 25 – 30, 2000. 

“Zn catalyzed alkyl-transfer reactions: A new class of biological Zn sites", BioXAS Conference, 
Orsay, France, July 3-4, 2000. 

“XAFS studies of Zn containing alkyl transfer enzymes”, 11th International XAFS Conference, 
Ako, Japan, July 26-31, 2000. 

 “Biological Water Oxidation:  Characterization of the Mn Cluster in the Photosynthetic Oxygen 
Evolving Complex”, Kalamazoo College, October 19, 2000. 

 “Life at the Interface of Biology and Inorganic Chemistry.  Frontiers in Bioinorganic 
Chemistry”, Akron Section Award Address, Nov. 15, 2000. 

“Characterization of "Spectroscopically Quiet" Metals:  Zinc in Biological Systems”, 
International Symposium on Advances in Bioinorganic Chemistry, Mumbai, India, 
November 20-24, 2000. 

“Biological Water Oxidation:  Characterization of the Mn Cluster in the Photosynthetic Oxygen 
Evolving Complex”, IIT Bombay, Mumbai, India, Nov. 25, 2000. 

“Biological Water Oxidation:  Characterization of the Mn Cluster in the Photosynthetic Oxygen 
Evolving Complex”, IIT Madras, Chennai India, Nov 27, 2000. 

“Molecular Oxygen Evolution in Photosynthesis”, University of Hyderabad, Hyderabad, India, 
Nov. 28, 2000. 

“Biological Water Oxidation:  Characterization of the Mn Cluster in the Photosynthetic Oxygen 
Evolving Complex”, IIT Delhi, New Delhi, India, Nov. 30, 2000. 

“Non-crystallographic Structure Determination:  The Role for XAS in the Era of Structural 
Genomics”, Workshop on Structural Molecular Biology At SESAME, Nicosia, Cyprus, 
December 6-7, 2000. 

“Spectroscopically Challenged Metal: Characterization of the Role of Zn in Biology” Wayne 
State University, December 19, 2000. 

“Zn catalyzed alkyl-transfer reactions: A new class of biological Zn sites", Boston University, 
February 12, 2001 

“Structural Characterization of the Mn cluster in the Photosynthetic Oxygen Evolving Complex 
Using X-ray Absorption” Bowling Green State University, February 14, 2001 

“Characterization of Spectroscopically Quiet Metals: Zinc in Biological Systems”, NSLS Users 
Meeting, Upton, NY,  May 22, 2001. 



 12

 “X-ray Absorption Spectroscopy of Zinc Sites in Proteins.  When is a Tetrathiolate not a 
Tetrathiolate?”, Workshop on Advanced Methods of EXAFS Data Modeling, National 
Synchrotron Light Source, May 23, 2001. 

“Spectroscopically Challenged Metals:  Structural Characterization of Zn sites in Biology”, 
College of Charleston, October 11, 2001 

“Radiation Damage Of Redox-Sensitive Transition Metal Ions”, Workshop on Radiation 
Damage in X-ray Crystallography, Argonne National Laboratory, December 1-2, 2001.  

“Spectroscopically Challenged Metals:  Structural Characterization of Zn sites in Biology”, 
Department of Biochemistry, University of Alberta, December 19, 2001. 

“Zn promoted alkyl transfer enzymes”, Metals in Biology Gordon Research Conference, January 
20-25, 2002. 

“Characterization of "Spectroscopically Quiet" Metals:  Zinc in Biological Systems”, 
Department of Chemistry, Yale University, February 12, 2002. 

“Structural characterization of Zn sites in non-crystalline proteins.  The role of x-ray absorption 
for studies of spectroscopically challenged metals”, Zinc Signals 2002, April 11-13, 2002 
Grand Cayman, BWI 

“Characterization of "Spectroscopically Quiet" Metals: Zinc in Biological Systems”, Department 
of Chemistry, University of Firenze, Italy, May 6, 2002. 

“Characterization of "Spectroscopically Quiet" Metals: Zinc in Biological Systems”, Midwest 
Metals Meeting, Chicago, May 10-12, 2002 

“Applications of x-ray absorption spectroscopy to inorganic and bioinorganic chemistry”, ACS 
National Meeting, Boston, August 18-22, 2002. 

“X-ray Absorption Spectroscopy at a Third Generation Synchrotron:  Towards a new paradigm 
for XAFS”, Workshop on Structural Biology Applications at PETRA III, Hamburg, 
Germany, September 12-13, 2002. 

“Biological EXAFS at 3rd generation sources:  Is brighter better?”  Stanford Synchrotron 
Radiation Laboratory Users Meeting, October 7-8, 2002 

“Characterization of "Spectroscopically Quiet" Metals: Zinc in Biological Systems”, Department 
of Chemistry, University of New Mexico, January 24, 2003. 

“Characterization of ‘Spectroscopically Quiet’ Metals:  Zinc in Biological Systems”, Oakland 
University, February 12, 2003. 

“Characterization of ‘Spectroscopically Quiet’ Metals:  Zinc in Biological Systems”, Beijing 
Synchrotron Radiation Facility, Chinese Academy of Sciences, Beijing, February 24, 2003. 

“Characterization of ‘Spectroscopically Challenged’ Metals:  Zinc in Biological Systems”, 
Willamette University, Willamette, OR, April 17, 2003. 

“Biological Applications of EXAFS and XANES.  Examples from the Zn Enzymes”, Workshop 
on Biological Applications of Synchrotron Radiation, Baton Rouge, LA, June 2-6, 2003. 

“ ‘Spectroscopically quiet’ metals: Zinc in biological systems”, EMBO Practical Workshop on 
Biological EXAFS, Hamburg, Germany, June 17-22, 2003 

“XAS at 3rd generation synchrotrons: challenges and limitations” ”, EMBO Practical Workshop 
on Biological EXAFS, Hamburg, Germany, June 17-22, 2003 

 “Characterization of Spectroscopically Silent Metals:  The Role of Zn in Biology”, Plenary 
Talk, Twelfth International Conference on XAFS, Lund, Sweden, June 22-27, 2003. 

“On the prospects for high - throughput XAS studies using third – generation synchrotron 
sources”, Second BioXAS Study Weekend: Genomics and BioXAS, Orsay, France, June 
29-30, 2003. 



 13

“Zinc catalyzed alkyl-transfer enzymes”, Eleventh International Conference on Bioinorganic 
Chemistry, Cairns, Australia, July 19-23, 2003. 

“Experimental Techniques in x-ray absorption spectroscopy”, Summer Workshop on Structural 
Molecular Biology, Stanford University, September 15-17, 2003. 

“Applications of synchrotron Radiation to Inorganic Chemistry”, Department of Chemistry, 
University of Science and Technology, Hefei, China, October 20, 2003. 

“Characterization of Spectroscopically Silent Metals:  The Role of Zn in Biology”, National 
Synchrotron Radiation Laboratory, Hefei, China, October 22, 2003. 

“Characterization of Spectroscopically Silent Metals:  The Role of Zn in Biology”, Department 
of Chemistry, Yonsei University, Seoul Korea, February 27, 2004. 

“Characterization of Spectroscopically Silent Metals:  The Role of Zn in Biology”, Department 
of Chemistry, Notre Dame University, April 15, 2004. 

“Zinc-containing alkyl-transfer enzymes - a new class of biological Zn sites”, 87th Canadian 
Chemistry Conference, London, Ontario Canada, May 29-June 1, 2004. 

“X-ray Absorption Spectroscopy as a probe of Zn electronic structure”, Symposium on 
“Bridging Technologies for Structural Biology”, Pacific Northwest National Laboratory. 
June 14-16, 2004. 

 “Zn promoted alkyl transfer enzymes:  A New Role for Zn in Biology”, Inorganic Chemistry 
Gordon Conference, July 18-23, 2004. 

“Non-crystallographic Structure Determination: A Tutorial on the Strengths and Limitations of 
X-ray Absorption Spectroscopy” Northwestern University, Distinguished Lectures in 
Inorganic Chemistry, August 4, 2004 

“Zn Promoted Alkyl Transfer Enzymes: A New Role for Zn in Biology” Northwestern 
University, Distinguished Lectures in Inorganic Chemistry, August 5, 2004 

“Spatially and Temporally Resolved X-ray Absorption Spectroscopy Using Third-generation 
Synchrotron Sources”, Northwestern University, Distinguished Lectures in Inorganic 
Chemistry, August 6, 2004. 

 “Spectroscopically Challenged Metals:  Characterization of Zn Sites in Biology”, Wayne State 
University, September 9, 2004. 

“Biological X-ray Spectroscopy at a Third Generation Synchrotron Source”, Symposium on 
Structural Biology at Crossroads: From Biological Molecules to Biological Systems, 
EMBL, Hamburg, September 15-18, 2004. 

“Characterization of Spectroscopically Quiet Sites:  Zinc in Bioinorganic Chemistry”, 
University of North Texas, Nov. 12, 2004. 

“Characterization of Spectroscopically Quiet Sites:  Zinc in Bioinorganic Chemistry”, Pune 
University, Pune, India, Nov. 26, 2004. 

“Characterization of Spectroscopically Quiet Sites:  Zinc in Bioinorganic Chemistry”, IIT Delhi, 
Delhi, India, Nov. 30, 2005. 

“Characterization of ‘Spectroscopically Challenged’ Metals: Zinc in Biological Systems”, 
Second Asian Biological Inorganic Chemistry Conference, December 5-10, 2004, Goa, 
India. 

“Characterization of ‘Spectroscopically Challenged’ Metals:  Zinc in Biological Systems”, 
Concordia University, January 7, 2005. 

“Characterization of ‘Spectroscopically Challenged’ Metals:  Zinc in Biological Systems”, 
Nanjing University, March 2, 2005. 



 14

“Metal Distributions in the Hippocampus”, APS Workshop on High Resolution X-ray analysis 
in Biological Systems: New Opportunities, Argonne, IL, March 21, 2005. 

“Characterization of ‘Spectroscopically Challenged’ Metals:  Zinc in Biological Systems”, 
Frontiers in Bio-Metals, University of Saskatchewan, May 11, 2005. 

“X-ray Absorption Spectroscopy at the Advanced Photon Source”, EMBO training course on 
BioXAS on metalloproteins and organism tissue, Hamburg, Germany, June 14-19, 2005. 

“Structural Characterization of Zn sites in Biology”, EMBO training course on BioXAS on 
metalloproteins and organism tissue, Hamburg, Germany, June 14-19, 2005. 

“Zinc-promoted Alkyl Transfer Enzymes”, Department of Molecular & Microbial Biosciences, 
Sydney University, Sydney, Australia, August 19, 2005 

“Inorganic Physiology:  Spatially resolved x-ray absorption spectroscopy of intact biological 
samples”, Melbourne University, Melbourne, Australia, August 25, 2005. 

“Biological X-ray Spectroscopy at a Third Generation Synchrotron Source”, Monash University, 
Melbourne, Australia, August 26, 2005. 

“Inorganic Physiology:  Spatially resolved x-ray absorption spectroscopy of intact biological 
samples”, University of Queensland, Brisbane, Australia, September 8, 2005. 

“Biological X-ray Spectroscopy at a Third Generation Synchrotron Source”, Australian National 
University, Canberra, Australia, September 14, 2005. 

“How We Think:  The Role Of Metal Ions In The Brain”, Department of Chemistry, Sydney 
University, Sydney, Australia, September 16, 2005. 

“Zinc promoted alkyl transfer enzymes:  A new role for Zn in Biology”, Plenary lecture, 
MaxLab Users’ Meeting, Lund, Sweden, September 29-30, 2005. 

“Inorganic Physiology: Transition metal distribution and speciation in biological tissue”, State 
Key Laboratory for Coordination Chemistry, Nanjing University, Nanjing, China, February 
28, 2006. 

“High resolution x-ray emission as a probe of Zn electronic structure”, Solomon Award 
Symposium, ACS National Meeting, Atlanta, March 26-30, 2006. 

“High-Resolution X-Ray Emission as a Probe of Zn Electronic Structure in Biological Systems”, 
NSLS Workshop on Chemical and Biological Applications of High-Resolution X-ray 
Spectroscopy, May 17, 2006. 

“Metal imaging in tissue and in single cells”, Gordon Research Conference on Envrionmental 
Biological Inorganic Chemistry, June 18-22, 2006. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 69th 
IHEP Innovation Forum, Institute of High Energy Physics, Beijing, China, Oct. 27, 2006. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, Third 
Asian Society for Biological Inorganic Chemistry, Nanjing, China, Oct. 30-Nov. 3, 2007. 

“Beyond Crystallography – High Resolution X-ray Absorption and X-ray Emission 
Spectroscopy of Metalloproteins”, ESRF Workshop on Spectroscopy around Biological 
Crystallography, Grenoble, France, February 6-8, 2007. 

“Practical Aspects of X-ray Absorption”, SSRL Winter School on XAS, Stanford University, 
March 13-16, 2007 

“Characterization of ‘Spectroscopically Challenged’ Metals: Zinc in Biological Systems”, SSRL 
Winter School on XAS, Stanford University, March 13-16, 2007. 

“Inorganic physiology: distribution and speciation of metal ions in biological systems”, First 
CanBIC Conference, Georgian Bay, May 22-25, 2007. 



 15

“Methodology for EXAFS data analysis”, BioXAS Practical Course on metalloproteins and 
organism tissue, EMBL-Hamburg, July 11-16, 2007 

“Recent Advances in Zn XAS”, BioXAS Practical Course on metalloproteins and organism 
tissue, EMBL-Hamburg, July 11-16, 2007 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Yeast”, 13th International 
Conference on Biological Inorganic Chemistry, Vienna, July 16-20, 2007 

“Redox activity of biomimetic Mn complexes:  Results from time-resolved x-ray absorption 
spectroscopy”, BioXAS Study Weekend, Paris, August 9-11, 2007 

“Radiation Damage of Redox-Sensitive Transition Metal Ions”, 9th International Conference on 
Biology and Synchrotron Radiation, August 13-17, 2007, Manchester, England. 

“Time-resolved X-ray Absorption Spectroscopy”, Workshop on Advanced X-ray Method, 
Stanford Synchrotron Radiation Laboratory, October 15-18, 2008 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 
University of Calgary, June 12, 2009. 

 “Inorganic Physiology: Distribution and Speciation of Metal Ions in Yeast”, Gordon 
Conference on Cell Biology of Metals:  Metal Metabolism and Disease, August 9-14, 2009 

“Biological X-ray Spectroscopy”, School on Advanced Biological Inorganic Chemistry, TATA 
Institute for Fundamental Research, Mumbai, India, Nov. 2-3, 2009 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 
Symposium on Advanced Biological Inorganic Chemistry, Mumbai, India, Nov. 2-3, 2009 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Yeast”, Plenary speaker at 
the EUROBIC, June 19-27, 2010, Thessaloniki, Greece. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 
XRM2010, August 13-14, 2010, Chicago. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 
University of Saskatoon, November 17, 2010. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 
Beijing Normal University, July 27, 2013. 

 “Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 
Beijing Normal University, December 28, 2013. 

“Advanced x-ray spectroscopy” (4 lecture series), Harbin Institute of Technology, January 2014, 
2013. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, ACS 
National Meeting, San Diego, March 12-16, 2016. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, 
Keynote lecture, Symposium on Advanced Biological, January 7-11, 2017. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, Indian 
Institute of Science, Education and Research - Kolkata, January 12, 2017. 

“Structural Evolution of Cobalamin Excited States:  Femtosecond Dynamics using X-ray Free 
Electron Lasers”, Osaka University, December 4, 2018. 

“Structural Evolution of Reactive Species:  From energy storage to energy redistribution”, 
Nanjing University, July 5, 2019. 

“Structural Evolution of Reactive Species:  femtosecond dynamics of cobalamins”, University of 
Science and Technology of China, Hefei, China, July 16, 2019. 

“Inorganic Physiology: Distribution and Speciation of Metal Ions in Biological Systems”, Habib 
University, Karachi, Pakistan, December 3, 2019.  



 16

 
Peer-Reviewed Publications 
1. J.E. Hahn, T. Nimry, W.R. Robinson, D.J. Salmon and R.A. Walton, “Crystal and 

Molecular Structure of the Complex [1,2-bis(diphenylphosphino)ethane] 
(diethylphenylphosphine) triisothiocyanatorhenium(III) and the Electrochemistry of 
Isothiocyanato derivatives of Rhenium(III) and Rhenium (IV)” J. Chem. Soc., Dalton 
Trans. (1978) 1232-1236. 

2. J.H. Dawson, L.A. Andersson, I.M. Davis and J.E. Hahn, “Spectroscopic Investigation of 
the Active Site Structure of Cytochrome P-450 with X-ray Absorption Spectroscopy” 
Biochemistry, Biophysics, and Regulation of Cytochrome P-450, J.A. Gustafsson, et al. 
(Eds.) Elsevier, 1980. 

3. S. Chen, J.E. Hahn, C.E. Rice and W.R. Robinson, “The Effects of Titanium or 
Chromium Doping on the Crystal Structure of Vanadium Sesquioxide (V2O3)” J. Solid 
State Chem. 44 (1982) 192-200. 

4. M.F. Perutz, S.S. Hasnain, P.J. Duke, J. Sessler and J.E. Hahn, “Stereochemistry of Iron 
in Deoxyhaemoglobin”, Nature, 295 (1982) 535-538. 

5. R.A. Scott, J.E. Hahn, S. Doniach, H.C. Freeman and K.O. Hodgson, “Polarized X-ray 
Absorption Spectra of Oriented Plastocyanin Single Crystals.  Investigation of the 
Methionine-Copper Coordination”, J. Am. Chem. Soc., 104 (1982) 5364-5369. 

6. M.F. Perutz, S. S. Hasnain, P.J. Duke, J.L. Sessler, J.E. Hahn, “Stereochemistry of iron in 
deoxyhaemoglobin”, Ultramicroscopy, 9, (1982) 31-36. 

7. J.E. Hahn, K.O. Hodgson, L.A. Anderson and J.H. Dawson, “Endogenous Cysteine 
Ligation in Ferric and Ferrous Cytochrome P-450: Direct Evidence From X-ray 
Absorption Spectroscopy”, J. Biol. Chem., 257 (1982) 10934-10941. 

8. J.E. Hahn, R.A. Scott, K.O. Hodgson, S. Doniach, S.R. Desjardins and E.I. Solomon, 
“Observation of an Electric Quadrupole Transition in the X-ray Absorption Spectrum of a 
Cu(II) Complex”, Chem. Phys. Lett., 88 (1982) 595-598. 

9. J.H. Dawson, L.A. Andersson, K.O. Hodgson and J.E. Hahn, “The Active Site Structure 
of Cytochrome P-450 as Determined by Extended X-ray Absorption Fine Structure”, 
Cytochrome P-450: Biochemistry, Biophysics, and Environmental Implications, E. 
Heitman, et al. (Eds.), Elsevier, 1982. 

10. J.F. Wishart, C. Ceccarelli, R.L. Lintvedt, Jeremy M. Berg, D.P. Foley, T. Frey, J.E. 
Hahn, K.O. Hodgson and R.M. Weis, “Synthesis, Structure, and Magnetism of a New 
Type of p-Molecular Complex Containing Copper(II) Complexes and Benzene: Bis-[2,2-
dimethyl-7-(phenylimino)-3,5,7-octanetrionato]dicopper(II)-Benzene and Bis-[2,2-
dimethyl-7-((4-nitrophenyl)imino)-3,5,7-octanetrionato] dicopper(II)-Bis(benzene)”, 
Inorg. Chem., 22 (1983) 1667-1671. 

11. H. Beinert, M.H. Emptage, J.L. Dreyer, R.A. Scott, J.E. Hahn, K.O. Hodgson and A.J. 
Thompson, “Iron-Sulfur Stoichiometry and Structure of Iron-Sulfur Clusters in Three-
iron Proteins: Evidence for [3Fe-4S] Clusters”, Proc. Natl. Acad. Sci., USA (1983) 393-
396. 

12. J.E. Hahn and K.O. Hodgson, “Polarized X-ray Absorption Spectroscopy”, Inorganic 
Chemistry: Toward the 21st Century, M.H. Chisholm (Ed.), ACS Symposium Series, 211 
(1983) 431-444. 

13. D.J. Spira, A.G. Porras, E.I. Solomon, J.E. Hahn, M.S. Co and K.O. Hodgson, “X-ray 
Absorption Studies of Laccase and Ceruloplasmin”, Inorg. Chim. Acta., 79 (1983) 142. 



 17

14. R.A. Scott, S.A. Kazmi, H. Beinert, M.H. Emptage, J.E. Hahn, K.O. Hodgson, C.D. Stout 
and A.J. Thomson, “X-ray Absorption Spectroscopy of 3-Fe Clusters in Fe-S Proteins”, 
Inorg. Chim. Acta., 79 (1983) 142. 

15. J.E. Hahn, M.S. Co, D.J. Spira, K.O. Hodgson and E.I. Solomon, “Quantitative Cu(I) 
Determination Using X-ray Absorption Edge Spectroscopy: Oxidation of the Reduced 
Binuclear Copper Site in Type 2 Depleted Rhus Laccase”, Biochem. Biophys. Res. 
Comm., 112 (1983) 737-745. 

16. J.E. Penner-Hahn, T.J. McMurry, M. Renner, L. Latos-Grazynsky, K.S. Eble, I.M. Davis, 
A.L. Balch, J.T. Groves, J.H. Dawson and K.O. Hodgson, “X-ray Absorption 
Spectroscopic Studies of High-valent Iron Porphyrins: Horseradish Peroxidase 
Compounds I and II and Synthetic Models”, J. Biol. Chem., 258 (1983) 12761-12764. 

17. J.E. Hahn, “Transition Metal Complexes Containing Bridging Alkylidene Ligands”, 
Prog. Inorg. Chem., 31 (1984) 205-264. 

18. J.E. Penner-Hahn, B. Hedman, K.O. Hodgson, D.J. Spira and E.I. Solomon, “On the 
Spectral Features Associated with Peroxide Reactivity of the Coupled Binuclear Copper 
Active Site in Type 2 Depleted and Native Rhus Laccase”, Biochem. Biophys. Res. 
Comm., 119 (1984) 567-74. 

19. T.A. Smith, J.E. Penner-Hahn, K.O. Hodgson, M.A. Berding and S. Doniach, “Polarized 
Cu K-Edge Studies”, Springer Proceedings in Physics, 2 (1984) 58-60. 

20. B. Hedman, J.E. Penner-Hahn and K.O. Hodgson, “Molybdenum L(II,III) Edge Studies”, 
Springer Proceedings in Physics, 2 (1984) 64-69. 

21. R. A. Scott, J.E. Penner-Hahn, K.O. Hodgson, H. Beinert and C.D. Stout, “Structural 
Characterization of 3-Fe Clusters in Fe-S Proteins by EXAFS”, Springer Proceedings in 
Physics, 2 (1984) 105-110. 

22. T.A. Smith, M. Berding, J.E. Penner-Hahn, S. Doniach and K.O. Hodgson, “Polarized X-
ray Absorption Edge Spectroscopy of Single-Crystal Cu(II) Complexes”, J. Am. Chem. 
Soc., 107 (1985) 5945-55. 

23. P.J. Stephens, T.V. Morgan, F. Devlin, J.E. Penner-Hahn, K.O. Hodgson, R.A. Scott, 
C.D. Stout and B.K. Burgess, “[4Fe-4S]-Cluster-Depleted Azotobacter Vinelandii 
Ferredoxin I: A New 3Fe Iron-Sulfur Protein”, Proc. Natl. Acad. Sci USA, 82 (1985) 
5661-5. 

24. W.K. Warburton, J.S. Iwanczyk, A.J. Dabrowski, B. Hedman, J.E. Penner-Hahn, A.L. 
Roe, K.O. Hodgson, and A. Beyerle “Development of Mercuric Iodide Detectors for 
XAS and XRD Measurements”, Nucl. Instrum. Methods Phys. Res., Sect. A, A246 (1986) 
558-560. 

25. B. Hedman, P. Frank, J.E. Penner-Hahn, A.L. Roe, K.O. Hodgson, R.M.K. Carlson, G. 
Brown, J. Cerino, R. Hettel, T. Troxel, H. Winick and J. Yang, “Sulfur K Edge X-Ray 
Absorption Studies Using the 54-Pole Wiggler at SSRL in Undulator Mode”, Nucl. 
Instrum. Methods Phys. Res., Sect. A, A246 (1986) 797-800. 

26. J.E. Penner-Hahn, M. Benfatto, B. Hedman, T. Takahashi, S. Doniach, J.T. Groves and 
K.O. Hodgson  “Polarized X-ray Absorption Near Edge Structure of Highly Oxidized 
Chromium Porphyrins”, Inorg. Chem. 25 (1986) 2255-2259. 

27. J.E. Penner-Hahn, K.S. Eble, T.J. McMurry, M. Renner, A.L. Balch, J.T. Groves, J.H. 
Dawson, and K.O. Hodgson, “Structural Characterization of Horseradish Peroxidase 
Using EXAFS Spectroscopy.  Evidence for Fe=O Ligation in Compounds I and II”, J. 
Am. Chem. Soc., 108 (1986) 7819-7825. 



 18

28. J.E. Penner-Hahn, K.S. Eble, J.H. Dawson, and K.O. Hodgson, “Structural 
Characterization of High Valent Intermediates in Horseradish Peroxidase”, J. de Phys. 
(Paris), 47 (1986) C8-1137 - C8-1142. 

29. J.E. Penner-Hahn, T.A. Smith, B. Hedman, K.O. Hodgson, and S. Doniach, “Polarized 
X-Ray Absorption Near Edge Structure”, J. de Phys. (Paris), 47 (1986) C8-1197 - C8-
1200. 

30. L.-S. Kau, J.E. Penner-Hahn, E.I. Solomon, and K.O. Hodgson, “Quantitative X-ray 
Absorption Edge Studies:  Oxidation State and Site Structure Determination”, J. de Phys. 
(Paris), 47 (1986) C8-1177 - C8-1180. 

31. J.E. Penner-Hahn and K.O. Hodgson, “Polarized X-ray Absorption Spectroscopy of 
Biomolecules”, in Structural Biological Applications of X-ray Absorption, H.D. Bartunik 
and B. Chance (Eds.), Academic Press, (1986) 35-47. 

32. R.D. Lorentz, A. Bino and J.E. Penner-Hahn, “Existence of -H3O2
- Bridging Ligands in 

Solution.  Evidence from Differential Anomalous X-Ray Scattering”, J. Am. Chem. Soc. 
108 (1986) 8116-8117. http://dx/doi/org/10.1021/ja00285a053 

33. J.H. Dawson, L.-S. Kau, J.E. Penner-Hahn, M.Sono, K.S. Eble, G.S. Bruce, L.P. Hager, 
and K.O. Hodgson, “Oxygenated Cytochrome P-450-CAM and Chloroperoxidase:  
Direct Evidence for Sulfur Donor Ligation Trans to Dioxygen and Structural 
Characterization Using EXAFS Spectroscopy”, J. Am. Chem. Soc. 108 (1986) 8114-
8116. 

34. J.E. Penner-Hahn, K.S. Eble, J.H. Dawson, T.J. McMurry, J.T. Groves, M. Benfatto, S. 
Donaich, B. Hedman, and K.O. Hodgson, “EXAFS and XANES Studies of High-Valent 
Metal-oxo Porphyrins Relevant to Horseradish Peroxidase”, Springer Series in 
Biophysics, 2 (1987) 114-121. 

35. J.E. Penner-Hahn, H.-T. Tsang, C.J. Batie, and D.P. Ballou, “X-ray Absorption 
Spectroscopic Investigations of the Iron Sites in P. Cepacia Phthalate Oxygenase”, Recl. 
Trav. Chim. Pays-Bas, 106 (1987), 228. 

36. L.-S Kau, D.J. Spira, J.E. Penner-Hahn, K.O. Hodgson, and E.I. Solomon, “X-ray 
Absorption Edge Determination of the Oxidation State and Coordination Number of 
Copper:  Application to the Type 3 Site in Rhus Vernicifera Laccase and its Reaction 
with Oxygen”, J. Am. Chem. Soc. 109 (1987), 6433-6442.  

37. J.E. Penner-Hahn, “X-ray Absorption Spectroscopy for Characterizing Metal Clusters in 
Proteins:  Possibilities and Limitations”, ACS Symposium Series, L. Que, Jr (Ed), 272 
(1988) 28-48. 

38. M. D. Curtis, J.E. Penner-Hahn, J. Schwank, O. Baralt, D.J. McCabe, L. Thompson, and 
G. Waldo, “Syngas and HDS Catalysts Derived from Sulfido Bimetallic Clusters”, 
Polyhedron, 7 (1988) 2411. 

39. R.M. Fronko, J.E. Penner-Hahn, and C.J. Bender, “EPR Spectral Evidence for a 
Dinuclear Active Site in the Lactobacillus Plantarum Manganese Catalase”, J. Am. 
Chem. Soc., 110 (1988) 7554-7555. 

40. J.E. Penner-Hahn, M. Murata, H.C. Freeman, and K.O. Hodgson, “Low Temperature X-
ray Absorption Spectroscopy of Plastocyanin”, Inorg. Chem., 28 (1989), 1826-1832. 

41. S. Ahrland, K. Nilsson, I. Persson, A. Yuchi, and J.E. Penner-Hahn, “Formation of Gold 
(I) Halide and Thiocyanate Complexes in Pyridine and Acetonitrile and the Structures of 
Gold(I) Solvates in These Solvents.  A Thermodynamic and EXAFS Spectroscopic 
Study”, Inorg. Chem. 28 (1989) 1833-1838. 



 19

42. A. Schmidt Klemens, D.R. McMillin, H.T. Tsang, and J.E. Penner-Hahn, “Structural 
Characterization of Mercury-Substituted Copper Proteins.  Results from X-ray 
Absorption Spectroscopy”, J. Am. Chem. Soc. 111 (1989), 6398-6402. 

43. J.E. Penner-Hahn and K.O. Hodgson, “X-ray Absorption Spectroscopy of Iron 
Porphyrins”, Physical Bioinorganic Chemistry, A.B.P. Lever and H.B. Gray (Eds.), 
Addison Wesley, 235-304 (1989). 

44. J.E. Penner-Hahn, “X-ray Absorption Spectroscopy of Pseudomonas Cepacia Phthalate 
Dioxygenase”, in Synchrotron Radiation in Structural Biology, R. M. Sweet and A. D. 
Woodhead, (Ed.) Plenum, NY (1989), 177-186. 

45. J.E. Penner-Hahn, R.M Fronko, V.L. Pecoraro, C.F. Yocum, and N.R. Bowlby, “XAS of 
Mn in the Photosynthetic Oxygen Evolving Complex”, Physica B. 158 (1989) 107-109. 

46. S. Wang, G.S. Waldo, R. Fronko, and J.E. Penner-Hahn, “Polarized XANES of Iron 
Porphyrins”, Physica B. 158 (1989) 119-120. 

47. S. Wang, G.S. Waldo, and J.E. Penner-Hahn, “Polarized XANES of Co(III)(NH3)6 
Molecular Crystals”, Physica B. 158 (1989) 253-254. 

48. H.T. Tsang, C.J. Batie, D.M. Ballou, and J.E. Penner-Hahn, “XAS Investigation of the Fe 
sites in Phthalate Dioxygenase”, Physica B. 158 (1989) 115-116. 

49. J.E. Penner-Hahn, H.T. Tsang, T.V. O'Halloran, and J. Wright, “XAS of the MerR 
Metalloregulatory Protein”, Physica B. 158 (1989) 117-118. 

50. H.-T. Tsang, C.J. Batie, D.P. Ballou, and J.E. Penner-Hahn, “X-ray Absorption 
Spectroscopy of the [2Fe-2S] Rieske Cluster in Pseudomonas Cepacia Phthalate 
Dioxygenase.  Determination of Core Dimensions and Iron Ligation” Biochemistry 28 
(1989) 7233-7240. 

51. Sheinson, R.S.; Penner-Hahn, J.E.; Indritz, D.  “The physical and chemical action of fire 
suppressants.”  Fire Saf. J., 15 (1989), 437-50. 

52. J.E. Penner-Hahn, R.M. Fronko, V.L. Pecoraro, C.F. Yocum, S.D. Betts, and N.R. 
Bowlby, “Structural Characterization of the Mn Sites in the Photosynthetic Oxygen 
Evolving Complex Using X-ray Absorption Spectroscopy”, J. Am. Chem. Soc., 112 
(1990) 2549-2557. 

53. J.E. Penner-Hahn, R.M. Fronko, G.S. Waldo, C.F. Yocum, N.R. Bowlby, and S.D. Betts, 
“X-ray Absorption Spectroscopy of the Photosynthetic Oxygen Evolving Complex”, in 
Current Research in Photosynthesis”,M. Baltchessky (Ed.), Vol. 1, 797-800, Klewer 
Academic Publishers, (1990). 

54. R.M. Kettler, G.S. Waldo, J.E. Penner-Hahn, P.A.Meyers, and S.E. Kesler, “Sulfidation 
of Organic Matter Associated with Gold Mineralization, Pueble Viejo, Dominican 
Republic”, Applied Geochem., 5, (1990) 237-248. 

55. J. Wright, H.T. Tsang, T.V. O'Halloran, and J. E. Penner-Hahn, “Evidence for a Novel 
Three-Coordinate Hg Binding Site in the Metalloregulatory merR Gene Product”, J. Am. 
Chem. Soc. 112 (1990) 2434-2435. 

56. C.Y. Yang, J.E. Penner-Hahn and P.M. Stefan, “NSLS X-19A Beamline Performance for 
X-ray Absorption Measurements”, Nucl. Instrum. Methods Phys. Res., A291 (1990) 157-
161. 

57. K. Clark, J.E. Penner-Hahn, M.M. Whittaker, and J.W. Whittaker, “Oxidation State 
Assignments for Galactose Oxidase Complexes from X-ray Absorption Spectroscopy.  
Evidence for Cu(II) in the Active Enzyme”, J. Am. Chem. Soc., 112 (1990), 6433-6434. 



 20

58. C.Y. Yang, A.R. Moodenbaugh, Y.L. Wang, Y. Xu, S.M. Heald, D.O. Welch, M. 
Suenaga, D.A. Fischer, and J.E. Penner-Hahn, “X-ray Absorption Near Edge Studies of 
Substitution for Cu in YBa2(Cu1-xMx)3O7-d (M=Fe, Co, Ni and Zn), Phys. Rev. B 42 
(1990), 2231-2241. 

59. G.S. Waldo, R.M.K. Carlson, J.M. Moldowan, K.E. Peters, and J.E. Penner-Hahn, 
“Sulfur Speciation in Heavy Petroleums.  Information from X-ray Absorption Near Edge 
Structure”, Geochim. Cosmochim. Acta,  55 (1991) 801-814   

60. P. Li, I.-W. Chen, J.E. Penner-Hahn, and T.-Y. Tien, “X-ray Absorption Studies of Ceria 
with Trivalent Dopants”, J. Am. Ceram. Soc., 74 (1991), 958-967. 

61. G.S. Waldo, R.M. Fronko, and J.E. Penner-Hahn, “Inactivation and Reactivation of 
Manganese Catalase:  Oxidation-State Assignments Using X-Ray Absorption 
Spectroscopy”, Biochemistry, 30 (1991) 10486-10490. 

62. S.A. Vierkotter, C.E. Barnes, T.L. Hatmaker, J.E. Penner-Hahn, C.M. Stinson, B.A. 
Huggins, A. Benesi, and P.D. Ellis, “Characterization of Rhodium-Olefin Complexes 
Chemisorbed onto �-Alumina by Solid State 13C NMR and EXAFS Spectroscopies”, 
Organometallics, 10 (1991), 3803-6. 

63. J.E. Penner-Hahn, S. Wang, G.S. Waldo, “Polarized X-ray Absorption Spectroscopy of 
Biological Molecules”, in X-ray Absorption Fine Structure, S. Samar Hasnain (Ed.), Ellis 
Horwood, New York, (1991) pp. 146-151. 

64. I. Persson, J.E. Penner-Hahn, and K.O. Hodgson,, “An EXAFS Study on Mercury (II) 
Halide Complexes in Dimethyl Sulfoxide and Pyridine Solution”, in X-ray Absorption 
Fine Structure, S. Samar Hasnain (Ed.), Ellis Horwood, New York, (1991) pp. 559-561. 

65. J.E. Penner-Hahn, “Structural Properties of the Mn Site in the Mn Catalases”, in 
Manganese Redox Enzymes, V.L. Pecoraro (Ed.), VCH Publishers, (1992), 29-45. 

66. E.J. Larson, P.J. Riggs, J.E. Penner-Hahn, and V.L. Pecoraro, “Protonation of 
[Mn(IV)(SALPN)(µ2-O)]2 Results in Significant Modification of Structure and Catalase 
Like Reactivity”, J. Chem. Soc., Chem. Commun., (1992), 102-103. 

67. Waldo, G.S., Mullins, O.C., Penner-Hahn, J.E., and Cramer, S.P., “Determination of the 
Chemical Environment of Sulphur in Petroleum Asphaltenes by X-ray Absorption 
Spectroscopy,” Fuel, 71 (1992), 53-57. 

68. G.S. Waldo, S. Yu and J.E. Penner-Hahn, “Structural Characterization of the Binuclear 
Mn Site in Lactobacillus Plantarum Manganese Catalase”, J. Am. Chem. Soc., 114 
(1992), 5869-5870. 

69. P. Allen, S.D. Conradson, and J.E. Penner-Hahn, “Dispersive X-ray Absorption 
Spectroscopy”, Synchrotron Radiation News,  5, (1992),16-24. 

70. P.J. Riggs, R.Mei, C.F. Yocum, and J.E. Penner-Hahn, “Reduced Derivatives of the Mn 
Cluster in the Photosynthetic Oxygen Evolving Complex”, J. Am. Chem. Soc., 114 
(1992), 10650-10651.   

71. K. Clark, L. Utschig, J. Wright, T.V. O'Halloran, J.E. Penner-Hahn, “Structural 
Characterization of the Binding Site in the MerR Metalloregulatory Protein”, Japanese J. 
Appl. Phys.  (1992) 32, Suppl. 32-2, 536-537. 

72. P.J. Riggs, R. Mei, C.F. Yocum, J.E. Penner-Hahn, “Characterization of the Mn Site in 
the Photosynthetic Oxygen Evolving Complex:  The Effect of Hydroxylamine and 
Hydroquinone on the X-ray Absorption Spectra”, Japanese J. Appl. Phys.  (1992) 32, 
Suppl. 32-2, 527-529. 



 21

73. P.J. Riggs, R. Mei, C.F. Yocum, J.E. Penner-Hahn, “X-ray Absorption Spectroscopy of 
the Mn Site in the Photosynthetic Oxygen Evolving Complex:  Characterization of 
Reduced Derivatives”,  Research in Photosynthesis  Volume 2, N Murata (Ed.), 321-324, 
Kluwer Acadademic Publishers, Dordrecht  (1992). 

74. S.E. Shadle, J.E. Penner-Hahn, H.J. Schugar, B. Hedman, K.O. Hodgson, and E.I. 
Solomon, “X-ray Absorption Spectroscopic Studies of the Blue Copper Site:  Metal and 
Ligand K-Edge Studies To Probe the Origin of the EPR Hyperfine Splitting in 
Plastocyanin”, J. Am. Chem. Soc., 115, (1993) 767-776. 

75. M.S. Lah, B.R. Gibney, D.L. Tierney, J.E. Penner-Hahn, and V.L. Pecoraro, “The Fused 
Metallacrown Anion Na2{[Na0.5[Ga(salicylhydroximate)]4]2(µ2-OH)4}- is An Inorganic 
Analogue of a Cryptate”, J. Am. Chem. Soc., 115, (1993) 5857-5858. 

76. P. Li, I-W. Chen and J.E. Penner-Hahn, “X-ray Absorption Studies of Zirconia 
Polymorphs.  I.  Characteristic Local Structures”, Phys. Rev. B., 48 (1993) 10063-10073. 

77. P. Li, I-W. Chen and J.E. Penner-Hahn, “X-ray Absorption Studies of Zirconia 
Polymorphs.  II.  Effect of Y2O3 Dopant on ZrO2 Structure”, Phys. Rev. B., 48 (1993) 
10074-10081. 

78. P. Li, I-W. Chen and J.E. Penner-Hahn, “X-ray Absorption Studies of Zirconia 
Polymorphs.  III.  Static Distortion and Thermal Distortion”, Phys. Rev. B., 48 (1993) 
10082-10089. 

79. I.-W. Chen, P. Li, and J.E. Penner-Hahn, “Atomic Structure Studies of Zirconia Solid 
Solutions by EXAFS”, Mat. Res. Soc. Symp. Proc., 307 (1993) 27-37. 

80. P. Allen, S.D. Conradson, and J.E. Penner-Hahn, “A Four-Point Crystal Bender for 
Dispersive X-ray Absorption Spectroscopy”, J. Appl.Cryst., 26, (1993), 172-179. 

81. T. Stemmler, J.E. Penner-Hahn, and P. Knochel, “Structural Characterization of 
Organocopper Reagents by EXAFS Spectroscopy” J. Am. Chem. Soc., 115 (1993) 348-
350. 

82. I. Persson, J.E. Penner-Hahn, and K.O. Hodgson, “An EXAFS Spectroscopic Study of 
Solvates of Copper(I) and Copper(II) in Acetonitrile, Dimethyl Sulfoxide, Pyridine, and 
Tetrahydrothiophene Solutions and a Large Angle X-ray Scattering Study of the 
Copper(II) Acetonitrile Solvate in Solution”, Inorg. Chem., 32 (1993) 2497-2501. 

83. A. Haddy, G.S. Waldo, R.H. Sands, and J.E. Penner-Hahn, “Simulation of 
Multifrequency EPR Spectra from Mn(III)/Mn(IV) Catalase of Lactobacillus plantarum 
Using a New Approach Based on Perturbation Theory”, Inorg Chem., 33, (1994), 2677-
2682.  

84. J.E. Penner-Hahn,  “Manganese Proteins with Mono- and Dinuclear Sites”, in The 
Encyclopedia of Inorganic Chemistry, R. Bruce King (Ed.), Wiley, 1994, Chichester, 
2111-2118. 

85. P. Li, I-W. Chen and J.E. Penner-Hahn, “The Effect of Dopants on Zirconia Stabilization 
-- An X-ray Absorption Study.  I:  Trivalent Dopants”, J. Am. Ceram. Soc., 77 (1994) 
118-128. 

86. P. Li, I-W. Chen and J.E. Penner-Hahn, “The Effect of Dopants on Zirconia Stabilization 
-- An X-ray Absorption Study.  II:  Tetravalent Dopants”, J. Am. Ceram. Soc., 77 (1994) 
1281-1288. 

87. P. Li, I-W. Chen and J.E. Penner-Hahn, “The Effect of Dopants on Zirconia Stabilization 
-- An X-ray Absorption Study.  III:  Charge-Compensating Dopants”, J. Am. Ceram. 
Soc., 77 (1994) 1289-1295. 



 22

88. D.R. Gamelin, M.L. Kirk, T.L. Stemmler, S. Pal, W.H. Armstrong, J.E. Penner-Hahn, 
and E.I. Solomon, “Electronic Structure and Spectroscopy of Manganese Catalase and 
Di-µ-oxo [MnIIIMnIV] Model Complexes”, J. Am. Chem. Soc., 116, (1994) 2392-2399.  

89. J.J.G. Tesmer, T.L. Stemmler, J.E. Penner-Hahn, V.J. Davisson, and J.L. Smith, 
“Preliminary X-ray Analysis of Escherichia coli GMP Synthetase:  Determination of 
Anomalous Scattering Factors for a Cysteinyl Mercury Derivative”,  Proteins, 18 (1994) 
394-403. 

90. J. Landro, E. Schmidt, P. Schimmel, D.L. Tierney, and J.E. Penner-Hahn, “Thiol Ligation 
of Two Zinc Atoms to a Class I tRNA Synthetase:  Evidence for Unshared Thiols and 
Role in Amino Acid Binding and Utilization”, Biochemistry, 33 (1994) 14213-14220. 

91. K. Clark, J.E. Penner-Hahn, M. Whittaker, and J.W. Whittaker, “Structural 
Characterization of the Copper Site in Galactose Oxidase Using X-ray Absorption 
Spectroscopy”, Biochemistry, 33 (1994) 12553-12557. 

92. M.J. Baldwin, T.L. Stemmler, P.J. Riggs-Gelasco, M.L. Kirk, J.E. Penner-Hahn, and V.L. 
Pecoraro, “Structural and Magnetic Effects of Successive Protonations of Oxo Bridges in 
High Valent Manganese Dimers”, J. Am. Chem. Soc. 116 (1994) 11349-11356. 

93. P.J. Riggs, R. Mei, and J.E. Penner-Hahn, “Structural Characterization of Manganese 
Redox Enzymes:  Results from X-ray Absorption Spectroscopy”, in Mechanistic 
Bioinorganic Chemistry, H.H. Thorp and V.L. Pecoraro, Eds.  ACS Advances in 
Chemistry Series, Vol. 246 (1995), 219-248. 

94. D.L. Tierney, J.A. Fee, M.L. Ludwig, and J.E. Penner-Hahn, “X-Ray Absorption 
Spectroscopy of the Iron Site in E. Coli Fe(III) Superoxide Dismutase”, Biochemistry , 34 
(1995) 1661-1668. 

95. R.T. Witkowski, S. Hattman, L. Newman, K. Clark, D.L. Tierney, J.E. Penner-Hahn, and 
G. McLendon, “The Zinc Coordination Site of the Bacteriophage Mu Translational 
Activator Protein, Com”, J. Mol. Biol. 247 (1995) 753-64. 

96. P.J. Riggs-Gelasco, T.L.Stemmler, and J.E. Penner-Hahn, “XAFS of Dinuclear Metal 
Sites in Proteins and Model Compounds”, Coord. Chem. Rev., 144 (1995) 245-286. 

97. T.M. Barnhart, and J.E. Penner-Hahn, “EXAFS Characterization of Methyl and Phenyl 
Cuprates in Solution”, Physica B, 208-209 (1995) 709-710. 

98. C.E. Barnes, M. Ralle, and J. E. Penner-Hahn, “Temperature Dependent Rh-Rh EXAFS 
in Dinuclear and Adsorbed Rhodium Species J. Am. Chem. Soc., 117 (1995), 5861-2 

99. T.L. Stemmler, T.M. Barnhart, J.E. Penner-Hahn, C.E. Tucker, P. Knochel, M. Bohme, 
and G. Frenking, “Structural Characterization of Organocuprate Reagents.  EXAFS 
Spectroscopy and Ab Initio Calculations”, J. Am. Chem. Soc. 117 (1995) 12489-97. 

100. G.S. Waldo and J.E. Penner-Hahn, “Mechanism of Manganese Catalase Peroxide 
Disproportionation:  Determination of Manganese Oxidation States During Turnover”, 
Biochemistry , 34 (1995) 1507-1512. 

101. T.M. Barnhart, H. Huang, and J.E. Penner-Hahn, “Structural Characterization of 
Organocopper Complexes by EXAFS and XANES:  Evidence that Cyanide does not 
Coordinate to Cu in Dimethyl Cuprate Solutions”, J. Org. Chem. 60 (1995) 4310-11. 

102. S. Kazanis, T.C. Pochapsky, T.M. Barnhart, J.E. Penner-Hahn, U.A. Mirza, B.T. Chait, 
“Conversion of a Fe2S2 Ferredoxin into a Ga3+ Rubredoxin”, J. Am. Chem. Soc., 117 
(1995) 6625-6626. 

103. J.E. Penner-Hahn, P.J. Riggs-Gelasco, E. Yu, P. DeMarois, and C.F. Yocum, “Structural 
Characterization of the Manganese Cluster in the Photosynthetic Oxygen Evolving 
Complex Using X-Ray Absorption Spectroscopy” in Photosynthesis:  from Light to 



 23

Biosphere, Vol. II,  P. Mathis (Ed.), Kluwer Academic Publishers, Dordrecht, (1995) 241-
246. 

104. P. DeMarois, P. Riggs-Gelasco, J. Penner-Hahn, and C. Yocum, “Illumination Response 
of the S–1 State Investigated by X-ray Absorption Spectroscopy” in Photosynthesis:  from 
Light to Biosphere, Vol. II,  P. Mathis (Ed.), Kluwer Academic Publishers, Dordrecht, 
(1995) 373-376. 

105. E.Y. Yu, J.E. Penner-Hahn, C.F. Yocum, R.H. Mayer, and I.J. Pickering, “Grazing-Angle 
Characterization of Photosynthetic Oxygen Evolution Protein Monolayers”, Rev. Sci. 
Instrum. 66 (1995) 1-4. 

106. G.A. Garcia, D.L. Tierney, S. Chong, K. Clark, and J.E. Penner-Hahn, “X-ray Absorption 
Spectroscopy of the Zinc Site in tRNA-Guanine Transglycosylase from Escherichia coli 
“, Biochemistry, 35, (1996) 3133-3139. 

107. H.T. Tsang, C.J. Batie, D.P. Ballou, and J.E. Penner-Hahn, “Structural Characterization 
of the Mononuclear Iron Site in Pseudomonas Cepacia Phthalate DB01 Dioxygenase 
Using X-ray Absorption Spectroscopy”, J. Biol. Inorg. Chem., 1 (1996) 24-33. 

108. P.J. Riggs-Gelasco, R. Mei, C.F. Yocum, and J.E. Penner-Hahn, “Reduced Derivatives of 
the Mn cluster in the Oxygen Evolving Complex of Photosystem II: An EXAFS study”, 
J. Am. Chem. Soc., 118 (1996) 2387-2399. 

109. P.J. Riggs-Gelasco, R. Mei, D.F. Ghanotakis, C.F. Yocum, and J.E. Penner-Hahn, “X-ray 
Absorption Spectroscopy of Calcium-Substituted Derivatives of the Oxygen-Evolving 
Complex of Photosystem II”, J. Am. Chem. Soc., 118 (1996) 2400-2410. 

110. M.M. Grush, J. Chen, T.L. Stemmler, S.J. George, C.Ralston, R.T. Stibrany, A. Gelasco, 
G. Christou, S.M. Gorun, J.E. Penner-Hahn, and S.P. Cramer, “Manganese L-Edge X-ray 
Absorption Spectroscopy of Manganese Catalase from L. plantarum and Mixed Valence 
Manganese Complexes”, J. Am. Chem. Soc., 118 (1996) 65-69. 

111. M.T. Caudle, P. Riggs-Gelasco, A.K. Gelasco, J.E. Penner-Hahn, and V.L. Pecoraro, 
“Mechanism for the Homolytic Cleavage of Alkyl Hydroperoxides by the Mn(III) Dimer 
MnIII

2(2-OHsalpn)2”, Inorg. Chem., 35 (1996) 3577-3584. 
112. J.C. Gonzalez, K. Peariso, J.E. Penner-Hahn, and R.G. Matthews, “Cobalamin-

Independent Methionine Synthase from Escherichia coli:  A Zinc Metalloenzyme”, 
Biochemistry, 35 (1996) 12228-12234. 

113. H. Huang, K. Alvarez, Q. Cui, T.M. Barnhart, J.P Snyder, and J.E. Penner-Hahn, 
“Infrared Spectroscopic Characterization of Cyanocuprates”, J. Am. Chem. Soc., 118 
(1996), 8808-8816.  

114. G.R. Dieckmann, D.K. McRorie, D.L. Tierney, L.M. Utschig, C.P. Singer, T.V. 
O’Halloran, J.E. Penner-Hahn, W.F. DeGrado, and V.L. Pecoraro, “The De Novo Design 
of Mercury-Binding Two- and Three-helical Bundles”, J. Am. Chem. Soc . 119 (1997), 
6195-6. 

115. T.L. Stemmler, T.M. Sossong Jr., J.I. Goldstein, D.E. Ash, T.E. Elgren, D.M. Kurtz Jr., 
and J.E. Penner-Hahn, “EXAFS Comparison of the Dimanganese Core Structures of Mn 
Catalase, Arginase and Mn-Substituted Ribonucleotide Reductase and Hemerythrin”, 
Biochemistry, (1997) 36, 9847-9858. 

116. N. Konigsberg Kerner, J. Penner-Hahn, C. Berger, and C. Dershimer, “Computer 
Assisted Collaborative Inquiry in the Laboratory”, in Selected Papers from the Eighth 
National Conference on College Teaching and Learning, J.A. Chambers (Ed.) (1997) 
131-148. 



 24

117. H. Huang and J.E. Penner-Hahn, “Structural Characterization of Organocuprate Reagents 
Prepared from Alkyl Aluminum and Copper(I) Cyanide”, J. Phys IV France (1997) 7, 
C2/645-C2/656. 

118. K.A. Daly and J.E. Penner-Hahn, “Improved EXAFS Analysis Program for Alternative 
Pair Distribution Functions”, J. Phys IV France (1997) 7, C2/253-C2/254. 

119. K. Clark-Baldwin, A.R. Johnson, Y.-W. Chen, E.E. Dekker, and J.E. Penner-Hahn, 
“Structural Characterization of the Zinc Site in E. Coli L-threonine Dehydrogenase using 
EXAFS Spectroscopy”, Inorg. Chim. Acta, (1998) 275-276, 215-221. 

120. J. E. Penner-Hahn, “Structural Characterization of the Mn Site in the Photosynthetic 
Oxygen-Evolving Complex”, Structure & Bonding (1998) 90 Springer-Verlag, 
Heidelberg, pp. 1-36.  

121. T.L. Stemmler, B.E. Sturgeon, D.W. Randall, R.D. Britt, and J.E. Penner-Hahn, 
“Spectroscopic Characterization of Inhibitor Interactions with the Mn(III)/Mn(IV) Core 
in Lactobacillus plantarum Manganese Catalase”, J. Am. Chem. Soc. (1997) 119 9215-
9225. 

122. J.E. Penner-Hahn and E. Theil, “The 1% Solution.  The Inorganic Chemistry of Life”, 
Chemistry Biology Interface, ACS Books (1998). 

123. J.E. Penner-Hahn, “Manganese Metalloenzymes”, inComprehensive Biological Catalysis, 
M. Sinnott (Ed.) Vol. 3, Academic Press, London (1998) 439-459. 

124. K.E. Dungey, M.D. Curtis, and J.E. Penner-Hahn, “Behavior of MoS2 Intercalation 
Compounds in HDS Catalysis”, J. Catal. (1998) 175, 129-134. 

125. R.A. Pufahl, C.P. Singer, K.L. Peariso, S.-J. Lin, P. Schmidt, C. Fahrni, V. Cizewski 
Culotta, J.E. Penner-Hahn, and T.V. O’Halloran, “Metal Ion Chaperone Function of the 
Soluble Cu(I) Receptor, Atx1”, Science (1997) 278, 853-856. 

126. P. DeMarois, P.J .Riggs-Gelasco, C.F. Yocum, J.E. Penner-Hahn, “Applications of X-ray 
Absorption Spectroscopy to Characterization of the Mn Cluster in the Photosynthetic 
Oxygen Evolving Complex”, ACS Conference Proceedings, (1998) 348-359. 

127. K. Clark-Baldwin, D.L. Tierney, N. Govindaswamy, E.S. Gruff, C. Kim, J. Berg, S.A. 
Koch, and J.E. Penner-Hahn, “The Limitations of X-ray Absorption Spectroscopy for 
Determining the Structure of Zinc Sites in Proteins.  When is a Tetrathiolate not a 
Tetrathiolate?”, J. Am. Chem. Soc., (1998) 120, 8401-8409 

128. D.L. Tierney, G.T. Gassner, C. Luchinat, I. Bertini, D.P. Ballou, J.E. Penner-Hahn, 
“NMR Characterization of Substrate Binding in the Phthalate Dioxygenase System”, 
Biochemistry; 1999; 38; 11051-11061. 

129. U. Bergmann, M.M. Grush, C.R. Horne, P. DeMarois, J.E. Penner-Hahn, C.F. Yocum, 
D.W. Wright, C.E. Dubé, W.H. Armstrong, G. Christou, H.J.Eppley, and S.P. Cramer, 
“Characterization of the Mn Oxidation States in Photosystem II by K� X-ray 
Fluorescence Spectroscopy”, J. Phys. Chem. B, (1998) 102, 8350-8352. 

130. H. Huang, C.H. Liang, and J.E. Penner-Hahn, “X-ray Absorption Spectroscopy of 
Dimethylcuprates:  Evidence for Solvent Dependent Aggregation”, Angew. Chemie Intl. 
Ed. Eng, (1998) 37, 1564-1566. 

131. D. Yoder, J. Hwang, and J.E. Penner-Hahn, “Manganese Catalases”, in Metal Ions in 
Biological Systems, (1999) 37, 527-557. 

132. G. Simon, S.E. Kesler, D.R. Peltonen, S.L. Chryssoulis, H. Huang and J.E. Penner-Hahn, 
“Relation Between Pyrite and Gold at the Twin Creeks SHMG Deposit, Nevada” in 



 25

Carlin-Type Gold Deposits (1997) P. Vikre, T.B. Thompson, K. Bettles,, O. Christensen, 
and R. Parratt, (Eds.) Society of Economic Geologists, Vol. 28, p. 137-140.  

133. G. Simon, H. Huang, J.E. Penner-Hahn, S.E. Kesler, “Oxidation State of Gold and 
Arsenic in Gold-bearing Arsenian Pyrite”, Am. Mineral. 84 1071-1079 (1999). 

134. K.E. Dungey, M.D. Curtis, & J.E. Penner-Hahn, “Structural Characterization and 
Thermal Stability of MoS2 Intercalation Compounds”, Chem. Mater. (1998), 10, 2152-
2161. 

135. K.A. Daly and J.E. Penner-Hahn, “Extracting Dynamic Information from EXAFS:  
Simultaneous Analysis of Multiple Temperature Dependent Data”, J. Synchr. Rad. 
(1998), 5, 1383-1389. 

136. K. Peariso, C.W. Goulding, S. Huang, R.G. Matthews, & J.E. Penner-Hahn, 
“Characterization of the Zinc Binding Site in Methionine Synthase Enzymes of 
Escherichia coli : The Role of Zinc in the Methylation of Homocysteine”, J. Am. Chem. 
Soc., (1998) 120, 8410-8416. 

137. T.C. Brunold, D.R. Gamelin, T.L. Stemmler, S.K. Mandal, W.H. Armstrong, J.E. Penner-
Hahn, and E.I. Solomon, “Spectroscopic studies of oxidized manganese catalase and µ-
oxo-bridged dimanganese(III) model complexes:  Electronic Structure of the Active Site 
and its relation to catalysis”, J. Am. Chem. Soc., (1998), 120, 8724-8738. 

138. M.C. Ringo, M.S. Huhta, G. Shea-McCarthy, J.E. Penner-Hahn, C.E. Evans, “On-Line 
X-ray Fluorescence Detection for Capillary Electrophoresis Separations”, Nucl. Instr. 
Meth. B, (1999) 149, 177-181. 

139. J.E. Penner-Hahn, “X-ray Absorption Spectroscopy in Coordination Chemistry”, Coord. 
Chem. Rev. 192, 1101-1123(1999). 

140. J.C. Gonzalez, C.W. Goulding, J.T. Jarrett, K. Peariso, J.E. Penner-Hahn, R.G. Matthews, 
“Methionine synthase:  two unrelated enzymes with the same function”, Protein Eng. 
(1997) 10, 57. 

141. M.J. Baldwin, N.A. Law, T.L. Stemmler, J.W. Kampf, J.E. Penner-Hahn, V.L. Pecoraro, 
“Reactivity of MnIV(salpn)]2(µ-O, µ-OCH3)+ and MnIV(salpn)]2(µ-O, µ-OH)+ :  Effects of 
Proton Lability and Hydrogen Bonding, Inorg. Chem. (1999) 38, 4801-4809. 

142. Z.S. Zhou, K. Peariso, J.E. Penner-Hahn, R.G. Matthews, “Identification of the Zinc 
Ligands in Cobalamin-Independent Methionine Synthase (MetE) from Escherichia coli, 
Biochemistry (1999) 38 15915-15926. 

143. J. Hwang, C. Krebs, B.H. Huynh, D.E. Edmondson, E.C. Theil, and J.E. Penner-Hahn, 
“A Short Fe-Fe Distance in Peroxodiferric Ferritin: Control of Fe Substrate Versus 
Cofactor Decay?” Science (2000) 287: 122-125 

144. S.E. Mann, M.C. Ringo, G. Shea-McCarthy, J.E. Penner-Hahn, and C.E. Evans, 
“Element-Specific Detection in Capillary Electrophoresis using X-ray Fluorescence 
Spectroscopy”, Anal. Chem. (2000) 72, 1754-1758. 

145. S. Ojha, J. Hwang, Ö. Kabil, J.E. Penner-Hahn & R Banerjee, “Characterization of the 
Heme in Human Cystathionine -synthase by X-ray Absorption and Electron 
Paramagnetic Resonance Spectroscopies”, Biochemistry, (2000) 39, 10542-10547. 

146. M.W. Foster, S.S. Mansy, J.  Hwang, J.E. Penner-Hahn, K. Surerus, & J.A. Cowan “A 
Mutant Human IscU Protein Contains a Stable [2Fe-2S]2+ Center of Possible Functional 
Significance, J. Am. Chem. Soc.(2000) 122, 6805-6806. 



 26

147. D.B. Zamble, C.P. McClure, J.E. Penner-Hahn, C.T. Walsh, “The McbB component of 
the Microcin B17 Synthetase is a Zinc Metalloprotein”, Biochemistry (2000), 39 16190-
16199. 

148. B.T. Farrer, C.P. McClure, J.E. Penner-Hahn, and V.L. Pecoraro, “Arsenic(III)-Cysteine 
interactions Stabilize Three-Helix Bundles in Aqueous Solution”, Inorg. Chem. (2000), 
39, 5422-5423. 

149. K. Peariso, Z.S. Zhou, A.E. Smith, R. G. Matthews, & J.E. Penner-Hahn; 
Characterization of the Zinc Sites in Cobalamin-Independent and Cobalamin-Dependent 
Methionine Synthase Using Zinc and Selenium X-ray Absorption Spectroscopy, 
Biochemistry; (2001) 40, 987-993. 

150. Y. Lin, V. Dötsch, T. Wintner, K. Peariso, L.C. Myers, J.E. Penner-Hahn, G.L. Verdine, 
& G. Wagner, “Structural Basis for the Functional Switch of the E. coli Ada Protein”, 
Biochemistry (2001) 40, 4261-4271. 

151. L.-S. Kao, D.R. Peacor, R.M. Coveney, Jr., G. Zhao, K.E. Dungey, M.D. Curtis &  J.E. 
Penner-Hahn, “A C/MoS2 mixed-layer phase (MoSC) occurring in metalliferrous black 
shales from southern China, and new data on jordisite” Am. Mineral. (2001), 86, 852-861 

152. C.E. Outten, D.A. Tobin, J.E. Penner-Hahn, & T.V. O’Halloran, “Characterization of the 
Metal Receptor Sites in Escherichia coli Zur, an Ultrasensitive Zinc(II) 
Metalloregulatory Protein”, Biochemistry (2001) 40, 10417-10423. 

153. S. Gencic, G.M. LeClerc, N. Gorlatova, K. Peariso, J.E. Penner-Hahn,& D.A. Grahame,  
“Zinc-thiolate intermediate in catalysis of methyl group transfer in Methanosarcina 
barkeri”, Biochemistry (2001) 40, 13068-13078.  

154. L.S. Busenlehner, T.-C. Weng, J.E. Penner-Hahn and D.P. Giedroc, “Elucidation of 
Primary (3N) and Vestigial (5) Heavy Metal Binding Sites in S. aureus pI258 CadC: 
Evolutionary Implications for Metal Ion Selectivity of ArsR/SmtB Metal Sensor 
Proteins” J. Mol. Biol (2002) 319, 685-701. 

155. J.E. Penner-Hahn “Zn catalyzed alkyl-transfer reactions: A new class of biological Zn 
sites” Indian Journal of Chemistry (2002), 41, 13-21. 

156. M. Matzapetakis, B.T. Farrer. T.-C. Weng. L. Hemmingsen, J.E. Penner- Hahn, and V.L 
Pecoraro, “Comparison of the binding of cadmium(II), mercury(II), and arsenic(III) to the 
de novo designed peptides TRI L12C and TRI L16C”  , J. Am. Chem. Soc. (2002) 124, 
8042-8054. 

157. N. Keren, M. J. Kidd, J.E. Penner-Hahn and H.B. Pakrasi, “A light dependent mechanism 
for massive accumulation of manganese in the photosynthetic bacterium, Synechocystis 
sp. PCC 6803”, Biochemistry (2002) 41, 15085-15092 

158. C.P. McClure, K.M. Rusche, K. Peariso, J.E. Jackman, C.A. Fierke, and J.E. Penner-
Hahn “EXAFS Studies of Zinc Sites of UDP-(3-O-acyl)-N-acetylglucosamine 
Deacetylase (LpxC)”, J. Inorg. Biochem. (2003) 94, 78-85. 

159. M. Alexiou, C. Dendrinou-Samara, A. Karagianni, S. Biswas, C.M. Zaleski, J. Kampf, D. 
Yoder, J.E. Penner-Hahn, V.L. Pecoraro, D.P. Kessissoglou, “Models for the Lower S 
States of Photosystem II:  A Trinuclear Mixed-Valent MnII/MnIV/MnII complex, Inorg. 
Chem. (2003) 42, 2185-2187 

160. K. Peariso,  D.L. Huffman, J.E. Penner-Hahn, and T.V. O’Halloran “The PcoC Copper 
Resistance Protein Coordinates Cu(I) via Novel S-Methionine Interactions”, J. Am. 
Chem. Soc., (2003) 125, 342-343. 

161. J.E. Penner-Hahn, “Snapshots of transition states?” Nature Struct. Biol., (2003) 10 75-77. 



 27

162. D.A. Tobin, J.S. Pickett, H.L. Hartman, C.A. Fierke, and J.E. Penner-Hahn, “Structural 
Characterization of the Zinc Site in Protein Farnesyltransferase”, J. Am. Chem. Soc., 
(2003) 125 9962-9969. 

163. K. Chen, S. Yuldasheva, J.E. Penner-Hahn, T.V. O'Halloran, “An Atypical Linear Cu(I)-
S2 center Constitutes the High-affinity Metal-Sensing Site in the CueR Metalloregulatory 
Protein”, J. Am. Chem. Soc. (2003) 125 12088-12089 . 

164. L. Masip, J. Pan, S. Haldar, J.E. Penner-Hahn, M.P. DeLisa, G. Georgiou, J. Bardwell, J-
F. Collet, “An engineered pathway for the formation of protein disulfide bonds”, Science 
(2004), 303 1185-1189. http://dx.doi.org/10.1126/science.1092612  

165. W.-Y. Hsieh, K.A. Campbell, W. Gregor, R.D. Britt,  D.W. Yoder, J.E. Penner-Hahn & 
V.L. Pecoraro, “The First Spectroscopic Model for the S1-state Multiline Signal of the 
OEC”, Biochim. Biophys. Acta (2004) 1655 149-157. 

166. T.-C. Weng, W.-Y. Hiseh, E. S. Uffelman, S. W. Gordon-Wylie, T.J. Collins, V. L. 
Pecoraro, and J.E. Penner-Hahn, “XANES Evidence Against a Manganyl Species in the 
S3 state of the Oxygen Evolving Complex”, J. Am. Chem. Soc., (2004) 126, 8070-8071.  

167. E. Clot, O. Eisenstein, T.-C. Weng, J.E. Penner-Hahn, K.G. Caulton, “Are 
Allylpalladium Structures Altered between Solid and Solution?”, J. Am. Chem. Soc., 
(2004) 126 9079-9084. 

168. T. Kuntzleman, R. McCarrick, J.E. Penner-Hahn and C.F. Yocum, “Probing reactive sites 
within the photosystem II manganese cluster:  Evidence for separate populations of 
manganese that differ in redox potential”, Phys. Chem. Chem. Phys. (2004), 6, 4897-
4904. 

169. I. Zharov, T.-C. Weng, A.M. Orendt, D.H. Barich, J. Penner-Hahn, D.M. Grant, Z. 
Havlas, & J. Michl, “Metal Cation-Methyl Interactions in CB11Me12

– Salts of Me3Ge+, 
Me3Sn+, and Me3Pb+”, J. Am. Chem. Soc. (2004) 126, 12033-12046. 

170. A.J. Wu, J.E. Penner-Hahn & V.L. Pecoraro, “Structural, Spectroscopic, and Reactivity 
Models for the Manganese Catalases”, Chem. Rev. (2004) 104, 903-938. 

171. J.E. Penner-Hahn, “X-ray absorption spectroscopy”, in Compr. Coord. Chem. II (2004), 
Vol. 2, 159-186. 

172. J.E. Penner-Hahn, “Characterization of ‘Spectroscopically Quiet’ Metals in Biology”, 
Coord. Chem. Rev. (2005). 249 161-177. 

173. T.-C. Weng, G.S. Waldo, J.E. Penner-Hahn, “A Method for Normalization of X-ray 
Absorption Spectra”, J. Synchr. Rad. (2005), 12, 506-510. 

174. I.S. Magyar, T. C. Weng, C. M. Stern, D. Dye, B. W. Rous, J. C. Payne, B. M. 
Bridgewater, A. Mijovilovich, G. Parkin, J. M. Zaleski, J. E. Penner-Hahn, H. A. 
Godwin, “Reexamination of Lead(II) coordination preferences in sulfur-rich sites:  
Implications for a critical mechanism of lead poisoning”, J. Am. Chem. Soc., (2005) 127, 
9495-9505. http://dx.doi.org/10.1021/ja0424530  

175. D.E. Lansky, B. Mandimutsira, B. Ramdhanie, M. Clausén, J. Penner-Hahn, S. A. 
Zvyagin, J. Telser, J. Krzystek, R. Zhan, Z. Ou, K.M. Kadish, L. Zhakarov, A.L. 
Rheingold, & D.P. Goldberg, “Synthesis, Characterization, and Physicochemical 
Properties of Manganese(III) and Manganese(V)-Oxo Corrolazines” Inorg. Chem., 
(2005) 44, 4485-4498. 

176. I. Matzapetakis, D. Ghosh, T.-C. Weng,  J.E. Penner-Hahn, & V.L. Pecoraro, “Peptidic 
Models for the Binding of Pb(II), Bi(III) and Cd(II) to Mononuclear Thiolate Binding 
Sites”, J. Biol. Inorg. Chem. (2006) 11, 876-890. 



 28

177. H. Chen, R. Tagore, G. Olack, J.S. Vrettos, T.-C. Weng, J.E. Penner-Hahn, R.H. 
Crabtree, & G.W. Brudvig, “Speciation of the Catalytic Oxygen Evolution System: 
[MnIII/IV

2(μ-O)2(terpy)2(H2O)2](NO3)3 + HSO5” Inorg. Chem. (2007), 46, 34-43. 
178. J. Penner-Hahn, “Zinc-promoted alkyl transfer: a new role for zinc” Curr. Opin. Chem. 

Biol. (2007) 11 166-171  
179. Y. Xue, A.V.  Davis, G. Balakrishnan, J.P. Stasser, B.M. Staehlin, P. Focia, T.G. Spiro, 

J.E. Penner-Hahn, T.V. O'Halloran, “Cu(I) recognition via cation-pi and methionine 
interactions in CusF” Nature Chem. Biol. (2008) 4 107-109. 
http://dx.doi.org/10.1038/nchembio.2007.57  

180. C.J. Schneider, J.E. Penner-Hahn, V.L Pecoraro, “Elucidating the Protonation Site of 
Vanadium Peroxide Complexes and the Implications for Biomimetic Catalysis”, J. Am. 
Chem. Soc. (2008) 130, 2712-2713. 

181. K.J. Landmark, S. DiMaggio, J. Ward, S. Vogt, S. Hong, A. Kotlyar, J.E. Penner-Hahn,  
J.R. Baker, Jr., M.M. Banaszak Holl, B.G. Orr, “Synthesis, Characterization, and In Vitro 
Testing of Superparamagnetic Iron Oxide Nanoparticles Targeted Using Folic Acid-
Conjugated Dendrimers”, ACS Nano (2008) 2, 773-783. 

182. C. Zaleski, T.-C. Weng, C. Dendrinou-Samara, M. Alexiou , P. Kanakaraki, J. Kampf, J. 
E. Penner-Hahn, V.L. Pecoraro, D.P. Kessissoglou, “Structural and XANES features of 
Tetranuclear [MnII3MnIV] and [MnII2MnIII2] Valence-Isomers Manganese Clusters”, 
Inorg. Chem (2008), 47, 6127-6136. 

183. JD Cook, JE Penner-Hahn, TL Stemmler, “Structure and Dynamics of Metalloproteins in 
Live Cells” Methods Cell Biology (2008) 90, 199. 

184. S Singh, P Madzelan, J Stasser, CL Weeks, D Becker, TG Spiro, J Penner-Hahn, R 
Banerjee, “Modulation of the heme electronic structure and cystathionine beta-synthase 
activity by second coordination sphere ligands: The role of heme ligand switching in 
redox regulation” J. Inorg. Biochem. (2009) 103, 689-697. 

185. A Naranuntarat, LT Jensen, S Pazicni, JE Penner-Hahn, VC Culotta, “The Interaction of 
Mitochondrial Iron with Manganese Superoxide Dismutase” J. Biol. Chem. (2009) 284, 
22633-22640. 

186. H Chen, S Pazicni, NL Krett, RW Ahn, JE Penner-Hahn, ST Rosen, TV O'Halloran, 
“Coencapsulation of Arsenic- and Platinum-based Drugs for Targeted Cancer Treatment” 
Angew. Chem. Intl. Ed. Eng. (2009) 48, 9295-9299.  
http://dx.doi.org/10.1002/anie.200903655  

187. Alvarez, Y Xue, CD Robinson, MA Canalizo-Hernandez, RG Marvin, RA Kelly, A 
Mondragon, JE Penner-Hahn, TV O'Halloran, “Tetrathiomolybdate Inhibits Copper 
Trafficking Proteins Through Metal Cluster Formation”, Science (2010) 327, 331-334. 
http://dx.doi.org/10.1126/science.1179907  

188. K.S. Koutmou, A.Casiano-Negroni, M.M. Getz, S. Pazicni, A.J. Andrews, J.E. Penner-
Hahn, H.M. Al-Hashimi, & C.A. Fierke “NMR and XAS reveal an inner-sphere metal 
binding site in the P4 helix of the metallo-ribozyme ribonuclease P”, Proc. Natl. Acad. 
Sci. USA, (2010), 107 2479-2484. http://dx.doi.org/10.1073/pnas.0906319107  

189. I. Hernick; S. Gattis; J. Penner-Hahn, C. Fierke,: “Activation of E. coli UDP-3-O-(R-3-
hydroxymyristoyl)-N-acetylglucosamine deacetylase by Fe2+ yields a more efficient 
enzyme with altered ligand affinity" Biochemistry, (2010), 49, 2246-2255. 
http://dx.doi.org/10.1021/bi902066t  



 29

190. J. Stasser, F. Namuswe, G.D. Kasper, Y.B. Jiang, C.M. Krest, M.T. Green, J. Penner-
Hahn, and D.P. Goldberg, “X-ray Absorption Spectroscopy and Reactivity of Thiolate-
Ligated FeIII-OOR Complexes”, Inorg. Chem., (2010) 49 9178-9190 
http://dx.doi.org/10.1021/ic100670k  

191. C. Rumble, T. E. Conry, Marca Doeff, Elton J. Cairns, James E. Penner-Hahn, A.  Deb, 
“Structural and electrochemical Investigation of Li(Ni0.4Co0.2−yAlyMn0.4)O2 Cathode 
Material”, J. Electrochem. Soc. (2010) 157, A1317-A1322. 
http://dx.doi.org/10.1149/1.3494211  

192. R.B. Thompson, C.A. Fierke, C.J. Frederickson, K.A. McCall, B.J. McCranopr, J.E. 
Penner-Hahn, “Measurement and Imaging of Free and Total Zinc in Biological 
Specimens”, Biomedical and Health Research, 76 (2011), 163-191.  
http://dx.doi.org/10.3233/978-1-60750-816-8-163  

193. A. Ahmed, M. Itou, S. Xu, Z. Xu, G. Cao, Y. Sakurai. J. Penner-Hahn, A. Deb, 
“Competing ferromagnetism and superconductivity on FeAs layers in EuFe2(As0.73P0.27)2 
Phys. Rev. Lett, , (2010) 105, 207003. http://dx.doi.org/10.1103/PhysRevLett.105.207003  

194. D.P. Bhave, W.-G. Han, S. Pazicni, J.E. Penner-Hahn, K.S. Carroll, and L. Noodleman, 
“Geometric and Electrostatic Study of the [4Fe-4S] Cluster of Adenosine-5’-
Phosphosulfate Reductase from Broken Symmetry Density Functional Calculations and 
Extended X-ray Absorption Fine Structure Spectroscopy”, Inorg. Chem., (2011), 50, 
6610-25. http://dx.doi.org/10.1021/ic200446c  

195. R.G. Marvin, J.L. Wolford, S. Murphy, M.J. Kidd, J.E. Penner-Hahn, K. Haldar, T.V. 
O’Halloran, “Fluxes in ‘Free’ and Total Zinc Are Essential for Progression of 
Intraerythrocytic Stages of Plasmodium falciparum”, Chemistry & Biology (2012) 19, 
731-41. http://dx.doi.org/10.1016/j.chembiol.2012.04.013  

196. C. Rumble, M. Itou, N. Hiraoka, Y. Sakurai, Y.Tomioka, Y.Tokura, J.E. Penner-Hahn, A. 
Deb, “Imaging of 3d Mn orbitals in the ferromagnetic state for Ca-substituted manganite: 
Magnetic Compton investigation, Phys. Rev. B. (2012) 85, Article Number: 045128. 
http://dx.doi.org/10.1103/PhysRevB.85.045128 

197. I. Tegoni, F. Yu, M. Bersellini, J.E. Penner-Hahn, V.L. Pecoraro “Designing a functional 
type 2 copper center that has nitrite reductase activity within α-helical coiled coils”, Proc. 
Natl. Acad. Sci., USA (2012) 109, 21234-9. http://dx.doi.org/10.1073/pnas.1212893110  

198. C. Rumble, M. Itoub, Zhu'an Xu, G. Cao, Y. Sakurai, J. Penner-Hahn, A. Deb 
“Competition of 3d/4f orbitals due to competing Superconductivity and Ferromagnetism 
on Fe/CoAs layers in Eu(Fe0.89Co0.11)As2”, J. Appl. Phys, (2013) 113,: 013907. 
http://dx.doi.org/10.1063/1.4772760  

199. J. R. Brender, J. Krishnamoorthy, G. F.M. Messina, A. Deb, S. Vivekanandan, C. La 
Rosa, J.E. Penner-Hahn, and A Ramamoorthy, “Zinc stabilization of prefibrillar 
oligomers of human islet amyloid polypeptide”, Chem. Comm., 49 (2013), 3339-3341.  
http://dx.doi.org/10.1039/c3cc40383a  

200. J. E. Penner-Hahn, “Technologies for Detecting Metals in Single Cells” in Metallomics 
and the Cell”, L. Banci, Guest Ed.; Vol. 12 of Metal Ions in Life Sciences, A. Sigel, H. 
Sigel, R. K. O. Sigel, Series Eds.; Springer Science + Business Media B.V., Dordrecht, 
2013, pp 15-40.  http://dx.doi.org/10.1007/978-94-007-5561-1_2  

201. J.E. Penner-Hahn, “X-Ray Fluorescence Microscopy” in Metals in Cells, V Culotta and 
R. A. Scott, Ed. John Wiley & Sons, Ltd. ISBN 978-1-119-95323-4, (2013) pp. 99-110, 
http://dx.doi.org/10.1002/9781119951438.eibc2110 . 



 30

202. F Yu, J.E. Penner-Hahn and V.L. Pecoraro, “De Novo-Designed Metallopeptides with 
Type 2 Copper Centers: Modulation of Reduction Potentials and Nitrite Reductase 
Activities”, J. Am. Chem. Soc., 135 (2013) 18096–18107, 
http://dx.doi.org/10.1021/ja406648n  . 

203. A. Deb, T.T. Boron , III, M. Itou , Y. Sakurai, T. Mallah, V.L. Pecoraro , and J.E. 
Penner-Hahn, “Understanding Spin Structure in Metallacrown Single-Molecule Magnets 
using Magnetic Compton Scattering” J. Am. Chem. Soc., 136 (2014) 4889-4892, 
http://dx.doi.org/10.1021/ja501452w. 

204. S. Kim, S. Fang, Z. Zhang, J. Chen, L. Yang, J.E. Penner-Hahn, A. Deb, 
“Electrochemical and Local Structural Analysis of the Mesoporous Li4Ti5O12 Anode”, J. 
Power Sources, 268 (2014) 294-300 http://dx.doi.org/10.1016/j.jpowsour.2014.06.018. 

205. A. DeToma, C. Dengler-Crish, A. Deb, J. Braymer, J. Penner-Hahn, C. Van der Schyf, 
M-H Lim, and S. Crish “Abnormal metal levels in the primary visual pathway of the 
DBA/2J mouse model of glaucoma”, Biometals 27 (2014), 1291-1301 
http://dx.doi.org/10.1007/s10534-014-9790-z.  

206. V.M. Cangelosi, A. Deb, J.E. Penner-Hahn, and V.L. Pecoraro, “A de novo designed 
metalloenzyme for the hydration of CO2” Angew Chem Int Ed Engl. 53 (2014) 7900-3. 
http://dx.doi.org/10.1002/anie.201404925. 

207. L. Dostál, L., W. M. Kohler, J. E. Penner-Hahn, R. A. Miller, & Fierke C. A., 
“Fibroblasts from Long-Lived Rodent Species Exclude Cadmium”, J. Gerontology A:  
Biol. Sci. Med Sci, 70 (2015) 10-19 http://dx.doi.org/10.1093/gerona/glu001. 

208. I. Pande, A. Deb, A.E.S. Sleightholme, P.G. Rasmussen, J.E. Penner-Hahn, and L. 
Thompson, “Pseudocapacitive charge storage via hydrogen insertion for molybdenum 
nitrides”, J. Power. Sources 289 (2015) 154-159  
http://dx.doi.org/10.1016/j.jpowsour.2015.03.171. 

209. S. Dzul, T.L. Stemmler, J.E. Penner-Hahn, “Manganese Proteins with Mono- and 
Dinuclear Metal Sites”, in Encyclopedia of Inorganic and Bioinorganic Chemistry, Wiley 
(2015) http://dx.doi.org/10.1002/9781119951438.eibc0122.pub2  

210. J. Plegaria, M. Duca, ,C.Tard, A. Deb, J.E. Penner-Hahn, and V.L. Pecoraro, “De Novo 
Design and Characterization of Copper Metallopeptides Inspired by Native 
Cupredoxins”, Inorg. Chem. 54 (2015) 9470-9482. 
http://dx.doi.org/10.1021/acs.inorgchem.5b01330. 

211. S. Kim, Z. Zhang, S. Wang, L. Yang, E. Cairns, J.E. Penner-Hahn, A. Deb, 
“Electrochemical and Structural Investigation of the Mechanism of Irreversibility in 
Li3V2(PO4)3 Cathodes”, J. Phys. Chem.C, 120 (2016) 7005-7012.  
http://dx.doi.org/10.1021/acs.jpcc.6b00408  

212. A.M.  Crawford,  P. Kurecka,  T.K. Yim,  C. Kozemchak,  A. Deb,  L. Dostal,  C.-J. Sun, 
D.L. Brewe, R. Barrea &  J.E.  Penner- Hahn, “Development of a single-cell x-ray 
fluorescence flow cytometer”, J. Synchr. Rad.  23 (2016) 901-908.  
http://dx.doi.org/10.1107/S1600577516008006  

213. N. Miller , A. Deb , R. Alonso-Mori , B. Garabato , J. Glownia , L. Kiefer , J. Koralek , 
M. Sikorski , K. Spears , T. Wiley , D. Zhu , P. Kozlowski , K. Kubarych , J. Penner-
Hahn, R. Sension, “Polarized XANES Monitors Femtosecond Structural Evolution of 
Photoexcited Vitamin B12”, J. Am. Chem. Soc. 139 (2017) 1894-1899. 
http://dx.doi.org/10.1021/jacs.6b11295  



 31

214. A.C.S. Cabral, J. Jakovleska, A. Deb, J.E. Penner-Hahn, V.L. Pecoraro, E. Freisinger, 
“Further insights into the metal ion binding abilities and the metalation pathway of a 
plant metallothionein from Musa acuminate” J. Biol. Inorg. Chem., 23 (2018) 91-107.  
http://dx.doi.org/10.1007/s00775-017-1513-9  

215. L. Ruckthong, A. Deb, L. Hemmingsen, J.E. Penner-Hahn, V.L. Pecoraro, V.L., 
“Incorporation of second coordination sphere d-amino acids alters Cd(II) geometries in 
designed thiolate-rich proteins”, J. Biol. Inorg. Chem., 23 (2018) 123-135.  
https://doi.org/10.1007/s00775-017-1515-7  

216. K.J. Koebke, F. Yu, E. Salerno, C. Van Stappen, A.G. Tebo, J.E. Penner-Hahn, & V.L.. 
Pecoraro, “Modifying the Steric Properties in the Second Coordination Sphere of 
Designed Peptides Leads to Enhancement of Nitrite Reductase Activity”, Angew. Chem. 
Int. Ed. 57, (2018) 3954-3957.  http://dx.doi.org/10.1002/anie.201712757. 

217. A.M. Crawford & J.E. Penner-Hahn, “X-ray Fluorescence Detected Flow Cytometry”, 
Methods Mol. Biol. (2018), 1745:97-112. https://doi.org/10.1007/978-1-4939-7680-5_6  

218. A.G. Tebo, T. Pinter, R. García-Serres, A.L. Speelman, C. Tard, O. Sénéque, G. Blondin, 
J.-M. Latour, J.E. Penner-Hahn, N. Lehnert, & V.L. Pecoraro, “Development of a 
rubredoxin-type center embedded in a de novo designed three-helix bundle”, 
Biochemistry, 57 (2018) 2308-2316, https://doi.org/10.1021/acs.biochem.8b00091 

219. N.A.. Miller, A. Deb, R. Alonso-Mori, B.D. Garabato, J.M. Glownia, L.M. Kiefer, J. 
Koralek, M. Sikorski, T.E. Wiley1, D. Zhu, P.M. Kozlowski, K.J. Kubarych, J.E. Penner-
Hahn, & R.J. Sension, Ultrafast X-ray Absorption Near Edge Structure Reveals Ballistic 
Excited State Structural Dynamics, J. Phys. Chem. A, 122 (2018) 4963-4971.  
https://doi.org/10.1021/acs.jpca.8b04223  

220. S. Kim, Z. Zhang, S. Wang, L. Yang, E. Cairns, J.E. Penner-Hahn, A. Deb, 
“Electrochemical and structural investigation of Mg-doped Li3V(2-2x/3)Mgx(PO4)3”, J. 
Power Sources, 396 (2018) 491-497. https://doi.org/10.1016/j.jpowsour.2018.06.032  

221. A. Speelman, Amy, C. White, B. Zhang, Bo, E. Alp, J. Zhao, M. Hu, C. Krebs, J. Penner-
Hahn, N. Lehnert, “Non-Heme High-Spin {FeNO}6-8 Complexes: One Ligand Platform 
Can Do It All”, J. Am. Chem. Soc., 140 (2018) 11341-11359. 
https://doi.org/10.1021/jacs.8b06095  

222. K.J. Koebke, L. Ruckthong, J.L. Meagher, E. Mathieu, J. Harland, A. Deb, N. Lehnert, C. 
Policar, C. Tard, J.E. Penner-Hahn, J.A. Stuckey, V.L. Pecoraro “Clarifying the Copper 
Coordination Environment in a de Novo Designed Red Copper Protein”, Inorg. Chem. 57 
(2018) 12291–12302.  https://doi.org/10.1021/acs.inorgchem.8b01989  

223. A.M. Crawford, A. Deb & J.E. Penner-Hahn, “M-Blank:  A program for fitting of x-ray 
fluorescence spectra”, J. Synchr. Rad. (2019), 26,  497-503. 
https://doi.org/10.1107/S1600577519000651  

224. J.E. Penner-Hahn, “X-Ray Absorption Spectroscopy” in Encyclopedia of Analytical 
Science, (3rd ed.) Vol. 10, 404–419.  P. Worsfold, C. Poole,C., A.Townshend & M. Miró, 
(Eds.), Elsevier (2019). https://doi.org/10.1016/B978-0-12-409547-2.14481-6. 

225. K.J. Koebke, F. Yu, C. Van Stappen , T.B.J. Pinter , A. Deb, J.E. Penner-Hahn, and V.L. 
Pecoraro,  “Methylated Histidines Alter Tautomeric Preferences that Influence the Rates 
of Cu Nitrite Reductase Catalysis in Designed Peptides”, J. Am. Chem. Soc., 2019, 141, 
7765–7775 https://doi.org/10.1021/jacs.9b00196  

226. Michocki, L.B.; Miller, N.A.; Alonso-Mori, R.; Britz, A.; Deb, A.; Glownia, J.M.; 
Kaneshiro, A.K.; Konar, A.; Koralek, J.; Meadows, J.H.; Sofferman, D.L.; Song, S., Toda 



 32

M. J.; van Driel, T.B.; Kozlowski, P.M.; Kubarych, K.J.; Penner-Hahn, J.E.; Sension, 
R.J. ,”Probing the Excited State of Methylcobalamin Using Polarized Time-Resolved X-
ray Absorption Spectroscopy, J. Phys. Chem. B 2019, 123, 6042-6048.  
https://dx.doi.org/10.1021/acs.jpcb.9b05854 . 

227. N.A. Miller, L.B. Michocki, R. Alonso-Mori,A. Britz, A. Deb, D.P. DePonte, J.M. 
Glownia, A.K. Kaneshiro, C. Kieninger, J. Koralek, J.H. Meadows, T.B. van Driel, B. 
Krautler, ̈ K.J. Kubarych, J.E. Penner-Hahn, R.J. Sension, “Antivitamins B12 in a 
Microdrop: The Excited-State Structure of a Precious Sample Using Transient Polarized 
X-ray Absorption Near-Edge Structure”, J. Phys. Chem. Lett, 2019, 10, 5484-5489 
(2019), https://dx.doi.org/10.1021/acs.jpclett.9b02202  

228. N.A. Miller, L.B. Michocki, A. Konar, R. Alonso-Mori, A. Deb; J.M. Glownia, D.L. 
Sofferman, S. Song, P.M. Kozlowski, K.J. Kubarych, J.E. Penner-Hahn, and R.J. Sension 
“Ultrafast XANES Monitors Femtosecond Sequential Structural Evolution in 
Photoexcited Coenzyme B12”, J. Phys. Chem B 2020, 124, 199-209.  
https://dx.doi.org/10.1021/acs.jpcb.9b09286   

229. E. Mathieu, A.E. Tolbert, K.J. Koebke, C, Tard, O. Iranzo, J.E. Penner-Hahn, C. Policar, 
V. Pecoraro, “Rational De Novo Design of a Cu-Metalloenzyme for Superoxide 
Dismutation”, Chem. Eur. J., 2020, 26, 249-258. 
http://dx.doi.org/10.1002/chem.201903808  

230. L.B. Michocki, N.A. Miller, R Alonso-Mori, A. Britz, A.Deb, J.M. Glownia, A.K. 
Kaneshiro, A. Konar, J. Koralek, J.H. Meadows, D.L. Sofferman, S. Song, M.J. Toda, 
T.B. van Driel, P.M. Kozlowski, K.J. Kubarych, J.E. Penner-Hahn, R.J. Sension, 
"Probing the Excited State of Methylcobalamin Using Polarized Time-Resolved X-ray 
Absorption Spectroscopy", J. Phys. Chem. B 2019, 123, 6042-6048.  
https://dx.doi.org/10.1021/acs.jpcb.9b05854 

231. Pinter, T., B.J., Manickas, E.C., Koebke, K.J., Tolbert, A.E., Deb, A., Penner-Hahn, J.E. 
and Pecoraro, V.L “Making or breaking metal‐dependent catalytic activity: The role of 
stammers in designed three‐stranded coiled coils”. Angew. Chem. Int. Ed. 2020, 59, 1 – 6 
https://dx.doi.org/10.1002/anie.202008356  

232. K.J. Koebke, V.S. Alfaro, T.B.J. Pinter, A. Deb, N. Lehnert, C. Tard, J.E. Penner-Hahn, 
& V.L. Pecoraro, “Traversing the Red-Green-Blue Color Spectrum in Rationally 
Designed Cupredoxins”, J. Am. Chem. Soc., 2020, 42, 15282–15294. 
https://dx.doi.org/10.1021/jacs.0c04757  

233. I. McCubbin Stepanic, J. Ward, J. Penner-Hahn, A. Deb, U. Bergmann, S. DeBeer. 
“Probing a silent metal: A Combined X-ray Absorption and Emission Spectroscopic 
Study of Biologically Relevant Zinc Complexes”, Inorg. Chem., 2020, 59, 13551-13560. 
https://dx.doi.org/10.1021/acs.inorgchem.0c01931  

234. Z. Li, R. Mascarenhas, U.T. Twahir, A. Kallon, A. Deb, M. Yaw, J.E. Penner-Hahn, M. 
Koutmos, K. Warncke, and R. Banerjee, “An interprotein Co-S coordination complex in 
the B12-trafficking pathway, J. Am. Chem. Soc. 2020 142, 16334–16345. 
https://doi.org/10.1021/jacs.0c06590  

235. N.A. Miller, A.K. Kaneshiro, A. Konar, R. Alonso-Mori, A. Britz, A. Deb, J.M. Glownia, 
J.D. Koralek, L. Mallik, J.H. Meadows, L.B. Michocki, T.B. van Driel, M. Koutmos, S. 
Padmanabhan, M. Elías-Arnanz, K.J. Kubarych, E.N.G. Marsh, J.E. Penner-Hahn, and 
R.J. Sension “The Photoactive Excited State of the B12-Based Photoreceptor CarH”, J. 
Phys. Chem. B, 2020, 124, 10732-10738.  https://dx.doi.org/10.1021/acs.jpcb.0c09428 



 33

236. Y. Liu, A. Deb, K.Y. Leung, Q. Nie, W.S. Dean, J.E. Penner-Hahn, C.C. L. McCrory, 
“Determining the coordination environment and electronic structure of polymer-
encapsulated cobalt phthalocyanine under electrocatalytic CO2 reduction conditions using 
in situ X-Ray absorption spectroscopy”, Dalton Trans., 2020, 49, 16329-16339.  
https://doi.org/10.1039/D0DT01288B  

237. K.P. Koirala, A. Deb, S, Bey, T. Allen, R, Sachan, V.P. Sandireddy, C. Liu, G. Duscher, 
J. Penner-Hahn, R. Kalyanaraman, “Synthesis and characterization of amorphous 
Fe2.75Dy-oxide thin films demonstrating room-temperature semiconductor, magnetism, 
and optical transparency”  J. Appl. Phys. 2021, 129, 035701 
https://doi.org/10.1063/5.0031587  

238. T. Pinter, L. Ruckthong, J. Stuckey, A. Deb, J. Penner-Hahn, V. Pecoraro, “Open reading 
frame 1 protein of the human long interspersed nuclear element 1 retrotransposon binds 
multiple equivalents of lead”, J. Am. Chem. Soc., 2021, 143, 15271–15278 
https://doi.org/10.1021/jacs.1c06461 . 

239. K.J.Koebke, A.G.Tebo, E.C. Manickas, A. Deb, J.E. Penner-Hahn & V.L. Pecoraro, 
“Nitrite reductase activity within an antiparallel de novo scaffold.” J Biol Inorg Chem 
2021, 26, 855-862. https://doi.org/10.1007/s00775-021-01889-1  

240. R.J. Sension, T.Chung, P. Dewan, E. McClain, R. Lamb, & J.E. Penner-Hahn, “Time‐
resolved spectroscopy: Advances in understanding the electronic structure and dynamics 
of cobalamins” Methods. Enzymol, 2022, 669, 303-331. 
https://doi.org/10.1016/bs.mie.2022.01.010  

241. T. Pinter, C. Ervin, A. Deb, J.E. Penner-Hahn, V.L. Pecoraro, “Cu(I) Binding to 
Designed Proteins Reveals a Putative Copper Binding Site of the Human Line1 
Retrotransposon Protein ORF1p”, Inorg. Chem., 2022, 61, 5084–5091 
https://doi.org/10.1021/acs.inorgchem.2c00057  . 

242. E. Mendoza Rengifo, L.S.Benassi Fontolan, J.R. Ferreira-Junior, L. Bleicher, J. Penner-
Hahn, R.C. Garratt, “Unexpected Plasticity of the Quaternary Structure of Iron-
Manganese Superoxide Dismutases”, J. Struct. Biol., 2022, 214, 107855 
https://doi.org/10.1016/j.jsb.2022.107855  

243. R. Sension, T. McClain, R. Lamb, R. Alonso Mori, F. Lima, F. Ardana-Lamas , M. 
Biednov, M. Chollet, T. Chung, A. Deb, P. Dewan, L. Gee, J. Huang Ze En, Y. Jiang, D. 
Khakhulin, J. Li, L. Michocki, N. Miller, F. Otte, Y. Uemura, T. van Driel, J. Penner-
Hahn,  “Watching Excited State Dynamics with Optical and X-ray Probes: The Excited 
State Dynamics of Aquocobalamin and Hydroxocobalamin”, J. Am. Chem. Soc., 2023, 
145, 14070-14086 https://doi.org/10.1021/jacs.3c04099 

244. T. Chung, T. McClain, R. Alonso-Mori, M. Chollet, A. Deb, A.T. Garcia-Esparza, J. 
Huang Ze En, R. Lamb, L. Michocki, R. Reinhard, T. van Driel, J.E. Penner-Hahn, R. 
Sension, “Ultrafast X-ray Absorption Spectroscopy Reveals Excited State Dynamics of 
B12 Coenzymes Controlled by the Axial Base.”, J. Phys. Chem. B, 2024, 128, 1428–1437. 
https://doi.org/10.1021/acs.jpcb.3c07779  

245. V Borghesani, M. L. Zastrow, Audrey E. Tolbert, A. Deb, J.E. Penner-Hahn, V.L. 
Pecoraro, “Co(II) Substitution Enhances the Esterase Activity of a de Novo Designed 
Zn(II) Carbonic Anhydrase” Chem. Eur. J. 2024,   e202304 
https://doi.org/10.1002/chem.202304367 



 34

246. W.C. Pitts, A. Deb, J.E. Penner-Hahn, V.L. Pecoraro,  “Revving up a Designed Copper 
Nitrite Reductase Using Noncoded Active Site Ligands” ACS Catal. 2024, 14, 4362–
4368.  https://doi.org/10.1021/acscatal.3c06159  

 


