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A. Personal Statement 
 
The rise of antibiotic resistant pathogens presents a continuous threat to human health. Given that the bacterial 
ribosome is the target for many antibiotic compounds, our major research focus is to determine the structural 
basis for resistance cause by mutations in the ribosome. We are especially interested in mutations that cause 
resistance by modulating ribosomal dynamics instead of distorting the antibiotics binding site. In a close 
collaboration with Steven Gregory at the University of Rhode Island, we used X-ray crystallography to study 
streptomycin resistance and dependence mutations. With the advent of the resolution revolution, I initiated a 
collaboration with Reza Khayat at the New York City College that produced a new ribosome structure from a 
human pathogen and several ongoing structural studies. In addition, I study cryo-electron microscopy as an 
embedded trainee at the NIH National Center for Cryo-EM Access and Training in New York. This combination 
enables my group to use cryo-EM as the major tool to study antibiotics that block ribosomal motions and novel 
mutations that allosterically modulate these motions to cause resistance.  
 
The associated ongoing research project I would like to highlight is: 
 

R01 GM094157 
Jogl (MPI) 
09/15/10 – 08/31/25 
Structural robustness of ribosome functional centers 
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B. Positions, Scientific Appointments, and Honors 
 
Positions and Scientific Appointments 

2011 – present Associate Professor of Biology, Brown University. 
2004 – 2011  Assistant Professor of Biology, Brown University. 
2020 – present  Instructor, Epiphany Education Limited, Hong Kong 
 
2022 NIH ad-hoc reviewer study section Macromolecular Structure and Function B. 
2019 NIH ad-hoc reviewer study section Macromolecular Structure and Function B. 
2018 NIH ad-hoc reviewer panel ZRG1 IMST H02. 
2017 NIH ad-hoc reviewer study section Macromolecular Structure and Function B. 
 NIH mail-in reviewer panel ZRG1 RPHB-W. 
2016 NIH ad-hoc reviewer study section Macromolecular Structure and Function B. 
2015 NIH ad-hoc reviewer study section Macromolecular Structure and Function C. 
2014 NIH ad hoc reviewer panel ZRG1 IDM S02. 
2012 - 2015 Lecturer for the RapiData data collection and structure solving course at the NSLS I. 
2012 - 2015 Ad hoc grant proposal reviewer for the Biotechnology and Biological Sciences Research 

Council, UK, the Czech Science Foundation, the Universities of Vienna and of Graz, 
Austria 

2010    National Science Foundation major research instrumentation review panelist 
2008 – present Member, RNA Society 
2006 – present  Member, American Society for Biochemistry and Molecular Biology 
2004 – present Member, American Crystallographic Association 

 
Honors 

2018  Brown University Elizabeth Leduc Award of Excellence in Teaching in the Life Sciences 
1994  M.Sc. Thesis Award, Austrian Chemical Society. 
1992 Erasmus, EU Student Research Scholarship with the Glaxo-Wellcome Protein Structure Group, 

London, UK 
 
C. Contributions to Science 
 
1. Coenzyme B12. My early work in this field focused on the significance of corrin ring flexing motions for the 
reactivity of coenzyme B12 in enzyme catalyzed reactions. To address this question, we determined neutron 
crystal structures of the radical coenzyme B12 species cob(II)alamin with a vacant sixth coordination site at the 
central cobalt atom. Neutron crystallography required the synthesis of this radical B12 coenzyme and the 
production of up to 5mm long crystals in an oxygen-free environment. This work was complemented by structural 
studies of two coenzyme B12-dependent enzymes using X-ray crystallography and EXAFS. Our data showed 
that corrin ring dynamics contribute less to enzyme catalysis than had been anticipated in the field. 
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2. Fatty Acid metabolism. My work in this field defined for the first time the structural biology of fatty acid transfer 
onto carnitine, a fundamental step in fatty acid catabolism. Structural and biochemical studies of four carnitine 
acyltransferases, crucial enzymes in fatty acid metabolism, explored the potential of these enzymes as drug 
targets for the treatment of obesity. 
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3. Structural enzymology. Several studies reflect my keen interest in understanding enzymatic function on a 
molecular and structural level. These publications characterize the structure and function of enzymes important 
in eukaryotic cell function, in biosynthesis of antibiotic compounds, or in gene engineering. 
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4. Post-synthesis ribosome modification. Both ribosomal RNA and ribosomal proteins are post-
transcriptionally and post-translationally modified on sites that are conserved from bacteria to humans. In 
contrast to tRNA modifications, the function of ribosomal modifications remains poorly understood. In 
collaboration with Steven Gregory, we studied a considerable number of ribosome methyltransferases. This work 
defined substrate recognition mechanisms of bacterial methyltransferases and contributed to understanding the 
significance of these modifications for ribosome function. 
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