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RESEARCH INTERESTS

My aim at Janelia is to develop quantitative single cell and multi-color single molecule tracking assays with high spatial
and temporal resolution to study when and where molecules are interacting inside living cells and where enzymes are
active. At Harvard | developed turnover assays to study activity fluctuations of individual enzyme molecules in vitro. The
microscope at Uppsala facilitated the in vivo tracking of even fast freely diffusing protein molecules. At Einstein we
extended this approach to mapping translation by simultaneous tracking thousands of mMRNA and ribosome molecules.

AD HOC REVIEWER

Biophysical Philosophical Protein Expression

Biomicrofluidics Journal J of Nanobiotechnology Transactions B and Purification Scientific Reports
TEACHING FELLOW AT HARVARD CHEMISTRY
Honors Introductory Chemistry Principles of Chemistry Frontiers in Molecular Biophysics

INVITED SEMINARS
UT Southwestern Computational  Multiplexed Single-molecule Live-cell Imaging Reveals the Dynamic

& Systems Biology Seminar Series Nature of Complex Biological Reactions 11/2017
Massachusetts Institute of Insights into translation by simultaneous single particle tracking of 11/2013
Technology Biophysics Seminar  ribosomes and mRNAs

Umea University Insights into mRNA translation by simultaneous tracking of ribosomes and 10/2013
International Seminar Series mRNAs, and by imaging of cytoskeletal structures in live cells

Duke University Joint Biology and Mechanistic insights from single molecule tracking of individual enzymes, 04/2013
Chemistry Seminar ribosomes and mRNAs in bacteria and mammalian cells

University of Tartu

Biomedical Technology Seminar Simultaneous single molecule tracking of B-actin mRNA and the ribosome 11/2012

University of Munich (LMU) Single molecule investigations into -actin mRNA localization and

: S 10/2012
Gene Center Seminar compartmentalization
University of Munich (LMU) Live-cell imaging and single molecule tracking in bacteria and mammalian 11/2011
Invited SFB 594 Seminar cells with laser feedback interference and fluorescence microscopy
Delft University . .
Applied Physics Seminar Stringent Response — From the Test-Tube to Living Cell 04/2009
University of Tartu A Single Molecule Approach to Enzymology — From the Test-Tube to 12/2008

Biomedical Technology Seminar Living Bacterial Cells
Harvard University

Student-nominated Fieser Lecture Fluctuating Single Molecules — Zooming in on Enzyme Kinetics 04/2007
Georgia Institute of Technology . .

Molecular Biophysics Seminar Fluctuating Single Enzyme Molecules 04/2007
UG T Biophysics of Single Molecules — Zooming in on Enzyme Kinetics 10/2006

Invited Physics Colloquium

SELECTED CONFERENCE LECTURES
4D-Nucleome Annual Meeting Imaging of Multiple Single-Molecules Reveals the Dynamic Nature of

North Bethesda Complex Biological Reactions 09/2017
10th Berlin Summer Meeting Simultaneous Live-Cell Imaging of Multiple Single-Molecules Reveals the 06/2017
Berlin Dynamic Nature of Complex Biological Reactions

60th Annual Meeting of the Simultaneous High-Speed Tracking of Multiple Single-Molecules Reveals 02/2016
Biophysical Society Los Angeles Functional Interactions in Living Cells (abstract)

SPIE Optics + Photonics A three-camera imaging microscope for high-speed single-molecule 08/2015
San Diego tracking and super-resolution imaging in living cells (invited talk)

8th Berlin Summer Meeting Insights into translation by co-movement analysis of ribosomes and 06/2015
Berlin mRNAs

EMBO | EMBL Symposium: Insights into mRNA compartmentalization and translation by simultaneous

Seeing is Believing 2013 single particle tracking of ribosomes and mRNAs, and by super-resolution  10/2013
Heidelberg imaging of cytoskeletal structures in live cells (meeting booklet)

Focus on Microscopy 2011 Live-cell imaging of invadopodia formation with simultaneous phase- 04/2011
Konstanz shifted laser feedback interference and fluorescence microscopy (abstract)

9th HFSP Meeting and 20th Single Molecule Approach to Stringent Response in Individual Living 06/2009
Anniversary Celebration,Tokyo  Bacterial Cells

232nd American Chemical Ever-fluctuating single enzyme molecules: Michaelis-Menten equation 09/2006
Society Meeting San Francisco  revisited (abstract)

40th IUPAC World Chemistry From Single Molecule Enzymology to Imaging Gene Expression in Live 08/2005

Congress Beijing Cells, One Molecule at a Time
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SELECTED CONFERENCE PRESENTATIONS

EMBO | EMBL Symposium: Initiation of cap-dependent translation monitored by fluorescence auto-

Seeing is Believing 2019 and cross-correlation spectroscopy and single particle tracking in living 10/2019
Heidelberg cells

Focus on Microscopy 2015 A three-camera imaging setup and novel cell-permeable dyes for 04/2015
Gottingen multiplexed single-molecule live cell experiments (abstract)

Focus on Microscopy 2011 Single Molecule Investigations of the Stringent Response Machinery in 04/2011
Konstanz Living Bacterial Cells (abstract)

4th Mechanobiology Workshop - Imaging Adhesions with Phase-Shifted Laser Feedback Interference 11/2010
Biophysical Society Singapore Microscopy

:n"::tag%gfgg:]gggéety Single Molecule Tracking Inside Individual Living Bacterial Cells (abstract) 02/2010
9th International Conference on A Single Molecule Approach to Stringent Response in Individual Living 08/2008

Systems Biology Gothenburg Bacterial Cells

19th Symposium of the Protein . . . .

Society Boston A Michaelis-Menten Study of Individual Beta-Galactosidases 07/2005
228th American Chemical

Society Meeting Philadelphia Enzymatic dynamics of individual Beta-Galactosidases (abstract) 08/2004

PROCEDURAL EXPERTISE

Development of biophysical assays, data analysis routines, and simulation algorithms. Live cell multi-color super-
resolution imaging and single-molecule tracking.

« microscopy — design and construction of custom microscopes for single-particle tracking, PALM and STORM super
resolution imaging, and light-sheet illumination with code written in Labview (hardware timing) and micro-manager.
Construction of a diSPIM microscope. Operation and alignment of the multifocus microscope (MFM). PALM-imaging in
combination with expansion microscopy. Phase-shifted laser feedback interference microscopy. Hosting of two
commercial STED and STED-FCS microscopes for extended demonstrations for which | was responsible for the
independent operation of the instruments, as well as for preparing suitable sample preparations for the entire Janelia
community.

- data analysis — development of co-movement algorithms, and custom-analysis scripts for the Janelia transcription
imaging consortium. Bayesian trajectory analysis. Igor Pro, Matlab, Micro-Manager and LabView programming.

PROFESSIONAL MEMBERSHIPS

Biophysical Society American Chemical Society

The International Society for Optics and Photonics The 4D nucleome project: Imaging Tools Initiative
Consortium Member

NATIONALITY
Dual German/ American citizen, fluent in both German and English.


http://www.focusonmicroscopy.org/2015/PDF/531_English.pdf
http://www.focusonmicroscopy.org/2015/PDF/531_English.pdf
http://www.focusonmicroscopy.org/2011/PDF/302_English.pdf
http://www.focusonmicroscopy.org/2011/PDF/302_English.pdf
http://www.sciencedirect.com/science/article/pii/S0006349509049959
http://www.sciencedirect.com/science/article/pii/S0006349509049959
http://www.visitsweden.com/sweden/regions--cities/gothenburg/
http://www.visitsweden.com/sweden/regions--cities/gothenburg/
http://oasys2.confex.com/acs/228nm/techprogram/P753629.HTM
http://oasys2.confex.com/acs/228nm/techprogram/P753629.HTM
https://doi.org/10.1038/nature23884
https://doi.org/10.1038/nature23884

