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B} PERSONAL STATEMENT

Technological innovations are crucial for understanding the multiscale life processes. Novel techniques that allow
quantitative deep-tissue imaging with sub-cellular resolution and super-resolution techniques that can achieve nanometer
resolution are powerful means for studying biological processes. My aim. as an experimental physicist with a deep
motivation in developing and exploiting new advanced optical imaging and spectroscopy tools, is to enable quantitative
imaging to cxplore and unravel the dynamic biological processes that span over multiple length- and timescales,

PERSONAL DETAILS

Qualification Doctor rerum naturalium (summa cum laude)

Date, place of birth, (EEKEEEED. HysiuEnE, e, gl

nationality

Research Areas Biophysics, Single-molecule fluorescence spectroscopy and imaging, Super-resolution

microscopy, Electrostatics and Chemical Physics, Light sheet microscopy, Micro / Nanofluidics

& ACADEMIC HISTORY

04.2024-present Permanent Staff Scientist, Advanced Microscopy Specialist PI — Prof. Angus Kirkland &
Rosalind Franklin Institute, Harwell Campus, Didcot, UK Prof. Marco Fritzsche
Kennedy Institute of Rheumatofogy, University of Oxford, UK

03.2021-04.2024 Postdoctoral Scientist, Advanced Microscopy Specialist PI - Prof. Angus Kirkland &
Rosalind Franklin Institute, Harwell Campus, Didcot, UK Prof. Marco Fritzsche
Kennedy Institute of Rheumatology, University of Oxford, UK

04.2019-11.2020 Postdoctoral Researcher, Humboldt Fellow Pi - Prof. Madhavi Krishnan
University of Oxford, Oxford, UK

03.2018-09.2018 Postdoctoral Researcher, HFSP Fellow PI — Prof. Shimon Weiss
Bar-Ilan University. Ramat Gan, Israel

06.2016-03.2018 Postdoctoral Researcher PI - Prof. Dr. J6rg Enderlein
Georg-August-Universitit, Gottingen, Germany

2012-06.2016 Dr. rer. nat. (Chemistry) Thesis Advisor — Prof. Dr. Jorg Enderlein
Georg-August-Universitit, Gottingen, Germany
Thesis title: single-molecule Metal-Induced Energy Transfer: From Basics to Applications

2011 Research Internship Supervisor — Prof. Dr. Thorsten Wohland
National University of Singapore, Singapore

2010 Research Internship Supervisor — Prof. Dr. Dirk-Peter Herten
Ruprecht - Karls University, Heidelberg, Germany

2007-2012 Integrated Master of Science (Chemistry)
Indian Institute of Technology, Roorkee, India

{} FELLOWSHIPS & AWARDS

2019-2020

Alexander von Humboldt Foundation, Feodor Lynen Fellowship, Single-Molecule Metal-
Induced Energy Transfer based Electromeny and Nanometry (smMIETEN), Funding: £50k.
2018 Human Frontier Science Program (HFSP). Cross-Disciplinary Postdoc Fellowship, Foliuge
sensing in neurons using nanorods, Funding: £234.
2017 Springer Theses Award, internationally top-ranked research institutes select their best thesis

annually for publication in this serics.

2016 Jan Peter Toennies Physies Prize for the best experimental thesis (https:/wwyw.uni-



2014

2002-2015

2010

goettingen.de/en/jan-peter-toennies-physik-preis/3 11009.html)

PicoQuant Young Investigator Award (SPIE — 2014), best oral presentation at SPIE-2014
conference for the talk titled: “single-molecule Metal-Induced Energy Transfer”

Ministerium fiir Wissenschaft und Kultur (MWK) excellence stipend, Lower Saxony,
Germany, during the doctoral dissertation at Gottingen, Funding: £48k.

DAAD - WISE stipend, research internship at Ruprecht - Karls University, Heidelberg,
Germany, Supervisor: Prof. Dr. Dirk-Peter Herten, Funding: £2.5k

g BOOKS & BOOK CHAPTERS

1. Chizhik, A. I.; Chizhik, A. M.; Ruhlandt, D.; Pfaff, J.; Karedla, N.; Gregor, I.; Kehlenbach, R. H.; Enderlein, J.

“Dual-color metal-induced energy transfer (MIET) imaging for three-dimensional reconstruction of nuclear
envelope architecture”

In: The Nucleus — Springer Protocols. Eds: Hancock, R.

Humana pp. 33-45 (2020)

2. Karedla, N.

“Single-Molecule Metal-Induced Energy Transfer: From Basics to Applications”
Springer International Publishing (2017)

3. Karedla, N.; Ruhlandt, D.; Chizhik, A.M.; Enderlein, J.; Chizhik, A.M.

“Metal-Induced Energy Transfer"
In: Advanced time-correlated single photon counting techniques. Eds: Kapusta, P.; Wahl, M.; Erdmann, R.
Springer International Publishing pp. 265 (2015)

EEI INVITED TALKS & ORAL PRESENTATIONS

2023

2022

2021

2020

2018

2016

2016

2016

2015

2015

2014

2014

2013

Focus of Microscopy 2023, Porto, Portugal
Wide-field fluorescence imaging of surface and molecular electrical properties in aqueous solutions

EMBL, Heidelberg, Germany
Advanced fluorescence-based methods for biophysical applications

The Rosalind Franklin Institute, Didcot, UK
Biophotonic Correlative Optical Platform (BioCOP) for advanced imaging over multiple length- and time-
scales

Indian Institute of Technology Roorkee, India.
Single-molecule Metal-Induced Energy Transfer (smMIET): from basics to applications

Quantitative Biolmaging (QBI), Gottingen, Germany
Quantifying microsecond transition times using Fluorescence Lifetime Correlation Spectroscopy (FLCS)

Super-resolution Microscopy Symposium, 350 ans Académy des sciences, Institut de France, Paris
Metal-Induced Energy Transfer

22" International workshop on *‘Single Molecule Spectroscopy and Ultrasensitive Analysis in Life
Sciences’, Berlin, Germany

Measurement of thickness and leaflet-dependent diffusion of lipids in lipid bilayers using MIET and 2~
FLCS

International Discussion Meeting — FRET 2, Géttingen, Germany
Single-molecule Metal-Induced Energy Transfer (smMIET): Resolving nanomelter distances at single
molecule level

Focus On Microscopy (FOM), Gattingen, Germany
Three dimensional orientation imaging of single fluorescent emitter transition dipoles

79" Annual Meeting of the Deutsche Physikalische Gesellschaft, DPG Spring Meeting, Berlin, Germany
Three dimensional orientation imaging of single fluorescent emitter transition dipoles

20™ International workshop on *‘Single Molecule Spectroscopy and Ultrasensitive Analysis in Life
Sciences’, Berlin, Germany

Single-molecule Metal-Induced Energy Transfer (smMIET): Measuring axial distances and dynamics at
single molecule level

SPIE Photonics West — 2014, San Francisco, California, USA
Single-molecule Metal-Induced Energy Transfer (smMIET)

Max-Planck-Institute for Dynamics and Self-Organization, Géttingen, Germany
Seminar: Dynamics of Complex Fluids
Flow measurements using Fluorescence Carrelation Spectroscopy



£-] SUPERVISION & MENTORING

Ihssene Ahmane (Master thesis)  Duration: 3 months
2024 PI: Dr. Narain Karedla & Prof. Marco Fritzsche
“Exploring live tissue imaging with multiphoton space-time wave packets"

Kaitlyn Purdie (Master thesis) Duration: 3 months

2021 PI: Dr. Narain Karedla, Dr. Huw Colin York & Prof. Marco Fritzsche
“Dissecting the Interplay of Mechanobiological and Signalling Cues in Activating T-cells”
Lisa Schick (Bachelor thesis) Duration : 4 months

2016 PI: Prof. Dr. Jorg Enderlein
"Measuring diffusion of lipid bilayers with fluorescence lifetime correlation spectroscopy”
Falk Scheider (Master thesis) Duration : 6 months

2015 PI: Prof. Dr. Jorg Enderlein

"Investigation of nanoscale membrane dynamics by MIET spectroscopy™

Mara Bertels (Bachelor thesis) Duration : 6 months
2014 PI: Prof. Dr. Jorg Enderlein
"Characterization of point spread functions in fluorescence microscopy”

E TEACHING

2023 Introduction tc; optica-l_r;:icroscopy, fluorescence spectroscopy, and supcr-re;olution techniques, Harwell
Campus, Didcot, UK.

2022 Introduction to optical microscopy and super-resolution techniques, Harwell Campus, Didcot, UK.

2022 Oxford microscopy lecture series, Oxford bio-imaging network, Oxford, UK.

2017 Methods course on fluorescence confocal microscopy, FLIM and FCS, University of Géttingen, Germany.

2016 Teaching assistant for Nonlinear Dynamics and Chaos, University of Géttingen, Germany.

2015 Teaching assistant for Biophysics lectures, University of Géttingen, Germany.

g MICROSCOPY EXPERTISE, APPLICATION & DEVELOPMENT

Expertise and
Application

Building and
Development

Software

* COMMITTEES & ACADEMIC IMPACT

2022-present

202 1-present
2021-present

2018-present
2014-2016

2015
2014-2015

LLSM, eTIRF-SIM, LSM, ISM, CSD, CSD-ISM, FCS, FCCS, FLCS, 2{-FCS, 2{-FLCS, (s)FCS,
(s)FLCS, Imaging FCS, ITIR-FCS, RICS, STICS, CLSM, FLIM, FLIM-FRET, PIE-FRET,
FRAP, MIET, smMIET, 3D-SMLM, 2P-FCS, SOFI, Multiplanc SOFI, STORM, RICM,
Interferometry, Dark ficld microscopy.

LLSM, c¢TIRF-SIM, LSM, 2f-FCS, CLSM, FLIM, PIE-FRET, CSD, MIET, 3D-SMLM,
Multiplane SOFI, 3D dipole oricntation imaging.

MATLAB, Python, C++, Monte Carlo, Mathematica, COMSOL, Network cluster, ImageJ, Fiji,
Autodesk, PyMol

Lascr Safety Officer and member of Institute Exccutive Committee, Rosalind Franklin Institute,
Didcot, UK

Oxford Bioimaging Network, Academic member, Oxford, UK

Oxford-Zeiss Center of Excellence (Oxford-ZCoE) technology and development lead, Oxford,
UK

Member of Humboldt Network, Alexander von Humboldt Foundation, Germany.

Studcnt representative and board member of the IMPRS-PBCS graduate school, Géttingen,
Germany

Graduate school retreat organizer for IMPRS-PBCS graduate school, Géttingen, Germany

2™ Third Infinity conference organizer, Géttingen, Germany

ﬂ INDUSTRIAL ACTIVITIES

2021-present

Oxford-ZEISS Center of Exccllence, Scientific collaboration with the industrial partner Carl
Zciss Microscopy GmbH, application and product designing, and Seminar: Advanced
applications of Lattice light sheet nticroscopy for live tissue imaging and quantitative
spectioscopy Jena, Germany.



2= PEER-REVIEW

2021-present Joumnal reviewer for Nature Communications, Nature Communications Biology, Nature Scientific

Reports, IOPscience Journal of Physics D: Applied Physics.

2022-present Reviewer of grant proposals for the National Science Center, Poland.

4%* ADVISORS AND COLLABORATIONS

Prof. Marco Fritzsche Prof. Madhavi Krishnan Prof. Angus Kirkland
Prof. Dr. Joerg Enderlein Prof. Markus Sauer Prof. Eric Betzig
Prof. Michael Dustin Prof. Irina Udolova Prof. Tal Armon

Prof. Dr. Andreas Janshoff Prof. Dr. Ralph H. Kehlenbach Prof. Eyal Nir

Prof. Thorsten Wohland Prof. Dirk-Peter Herten Prof. Thomas Jovin
Prof. Donna Amdt-Jovin Dr. Anupam Sengupta Dr. Isabella Guido

Q FULL LIST OF PUBLICATIONS (total citations (Scopus) — 846, h-index — 17)

2024
1

2022

2020
10.

11.

Schneider, F., Cespedes, P. F., Karedla, N., Dustin, M. L., Fritzsche, M. “Quantifving biomolecular organisation in
membranes with brightness-transit statistics”. Nature Communications 15, 7082 (2024).

Chen, T., Karedla, N., & Enderlein, J. “Measuring sub-nanometer undulations at microsecond temporal resolution
with metal-and graphene-induced energy transfer spectroscopy”. Nature Communications 15, 1789 (2024).
Athilingam, T., Nelanuthala, A. V. S., Breen, C., Karedla, N., Fritzsche, M., Wohland, T., Saunders, T. E. ,,Long-
range formation of the Bicoid gradient requires multiple dynamic modes that spatially vary across the embryo *.
Devclopment, 151, (2024).

Chen, T., Karedla, N., & Enderlein, J. (2023). ,, Observation of E-cadherin Adherens Junctions Variation with
Metal-induced Energy Transfer Imaging/Spectroscopy™. biorxiv, 2023-12.

Hauke, L.; Isbaner, S.; Ghosh, A.; Guido, 1.; Turco, L.; Chizhik, A.l; Gregor, I.; Karedla, N.*; Rehfeldt, F.*;
Enderlein, 1.* “Metal- Induced Energy Transfer (MIET) for Live-Cell Imaging with Fluorescent Proteins” ACS
Nano, 17, 8242-8251 (2023). (co-corresponding authors)

Mahanta, S.*, Vallejo-Ramirez, P.*, Karedla, N.*, Puczkarski, P.; Krishnan, M. “Wide-field optical imaging of
electrical charge and chemical reactions at the solid-liquid interfuce” PNAS, 119, ¢2209955119 (2022). (*cqually
contributing authors)

Bespalova, M.; Behjatian, A.; Karedla, N.; Walker-Gibbons, R.; Krishnan, M. “Opto-Electrostatic Determination of
Nucleic Acid Double-Helix Dimensions and the Structure of the Molecule-Solvent Interface” Macromolecules, 55,
6200-6210 (2022).

Colin-York, H.; Heddleston, J.; Wait, E.; Karedla, N.; deSantis, M.; Khuon, S.; Chew, T.-L.; Sbalzarini, I. F,;
Fritzsche, M. “Quantifying Molecular Dynamics within Complex Cellular Morphologies using LLSM-FRAP” Small
Methods 2200149, (2022).

Shakapov, D; Gregor, I.; Karedla, N.; Enderlein J. “Measuring photophysical transition rates with fluorescence
correlation spectroscopy and antibunching” J. Phys. Chem. Lett. 13, 4823-4830, (2022).

Enderlein, J.; Sakhapov, D.; Gregor, I; Croci, M.; Karedla, N. “Modeling charge separation in charged
nanochannels for single-molecule electrometry’ J. Chem. Phys. 156, 105104, (2022).

Ghosh, A.; Chizhik, A. 1.; Karedla, N.; Enderlein, J. “Graphene-and metal-induced energy transfer for single-
molecule imaging and live-cell nanoscopy with (sub)-nanometer axial resolution” Nature Protocols 16, 3695-3715
(2021).

Munzel, L.; Neumann, P.; Otto, F. B.; Krick, R.; Metje-Sprink, J.; Kroppen, B.; Karedla, N.; Enderlcin, J.;
Meinecke, M.; Ficner, R.; Thumm, M. “A1g2] organizes Atg8 lipidation at the contact of the vacuole with the
phagophore” Autophagy 17, 1458-1478 (2021).

Barbieri, L.; Colin-York, H.; Korobchevskaya, K.; Li, D.; Wolfson, D. L.; Karedla, N.; Schneider, F.; Ahluwalia, B.
S.; Scternes, T.; Dalmo, R. A.; Dustin, M. L,; Li D.; Fritzsche, M. "Two-dimensional TIRF-SIM-traction force
microscopy (2D TIRF-SIM-TFM) " Nature Communications 12, 1-14 (2021).

Thicle, J. C,; Gregor, 1.; Karedla, N.; Enderlein, J. “Efficient modeling of three-dimensional convection-diffusion
problems in stationary flows” Physics of Fluids, 32, 112015 (2020).

Behjatian, A.; Bespalova, M.; Karedla, N.; Krishnan, M. “Electroviscous effect for a confined nanosphere in
solution” Phys. Rev. E, 102, 042607 (2020).



12.

13

2019

15.

16.

2018
17.

18.

19,

20.

2017
2.

22.

23.

24,

2016
25.

2015
26.

27.

2014
28.

Ghosh, S.; Karedla, N.; Gregor, 1. “Single-molecule confinement with uniform electrodynamic nanofluidics” Lab on
Chip, 20, 3249-3257 (2020).

Nevskyi, O.; Tsukanov, R.; Gregor, I.; Karedla, N.; Enderlein, J. “Fluorescence polarization filtering for accurate
single molecule localization” APL Photonics 5, 061302 (2020).

Ghosh, A.; Sharma, A.; Chizhik, A. L; Isbaner, S.; Ruhlandt, D.; Tsukanov, R.; Gregor, 1.; Karedla N.*; Enderlein,
J.* “Graphene-based metal-induced energy transfer for sub-nanometre optical localization” Nature Photonics 13,
860-865 (2019). (* co-corresponding authors)

Karedla, N.; Thiele, J. C.; Gregor, L; Enderlein, J. “Efficient solver for a special class of convection-diffusion
problems” Physics of Fluids 31 023606 (2019).

Gregor, 1.; Chizhik, A. I.; Karedla, N.; Enderlein, J. “Metal-induced energy transfer” Nanophotonics 8 1689-1699
(2019).

Karedla, N.; Chizhik, A. M.; Stein, C. S.; Ruhlandt, D.; Gregor, 1.; Chizhik, A. L.; Enderlein, J. * Three-dimensional
single-molecule localization with nanometer accuracy using Metal-Induced Energy Transfer (MIET) imaging" J.
Chem. Phys. 148 204201 (2018).

Chizhik, A. M.; Wollnik, C.; Ruhlandt, D.; Karedla, N.; Chizhik, A.1.; Hauke, L.; Hihnel, D.; Gregor, 1.; Enderlein,
1.; Rehfeldt, F. “Dual-color metal-induced and Férster resonance energy transfer for cell nanoscopy” Molecular
biology of the cell 29 846-851 (2018).

Isbaner, S.; Karedla, N.; Kaminska, I.; Ruhlandt, D.; Raab, M.; Bohlen, J.; Chizhik, A. I.; Gregor, I.; Tinnefeld, P.;
Enderlein, J.; Tsukanov, R. “Axial Colocalization of Single Molecules with Nanometer Accuracy Using Metal-
Induced Energy Transfer” Nano Lett. 18 2616-2622 (2018).

Ghosh, A.; Karedla, N.; Thiele, J. C.; Gregor, I.; Enderlein, J. “Fluorescence Lifetime Correlation Spectroscopy:
Basics and Applications” Methods 140 32-39 (2018).

Ghosh, A.; Isbaner, S.; Veiga, M.; Gregor, 1.; Enderlein, J.; Karedla, N. “Quantifving microsecond transition times
using Fluorescence Lifetime Correlation Spectroscopy™ J. Phys. Chem. Lett. 8 6022 (2017).

Khan, S.; Li, W.; Karedla, N.; Thiart, J.; Gregor, 1.; Chizhik, A. M. Enderlein, J.; Nandi, C.; Chizhik, A. 1. “Charge-
driven blinking in Carbon Nanodots™ J. Phys. Chem. Lett. 8 5751 (2017).

Chizhik, A. M.; Ruhlandt, D.; Pfaff, I.; Karedla, N.; Chizhik, A. 1.; Gregor, I.; Kehlenbach, R. H.; Enderlein, J. “3D
reconstruction of nuclear envelope architecture using dual-color metal-induced energy transfer imaging” ACS
Nano 11 11839-11846 (2017).

Baronsky, T.; Ruhlandt, D.; Briickner, B. R.; Karedla, N.; Isbaner, S.; Hihnel, D.; Gregor, I.; Enderlein, J.; Chizhik,
A. L; Janshoff, A. “Cell-substrate dynamics of the Epithelial-to-Mesenclhymal Transition” Nano Letters 17, 3320-
3326 (2017).

Isbaner, S.*; Karedla, N.*; Ruhlandt, D.; Stein, C. S.; Chizhik, A. I.; Gregor, 1.; Enderlein, J. “Dead-time
Correction of Fluorescence Lifetime Measurements and Fluorescence Lifetime Imaging" Opt. Exp. 24 9429 (2016).
(*equally contributing authors)

Karedla, N.; Stcin, S.; Hihnel, D.; Gregor, L.; Chizhik, A, 1.; Enderlcin, J. “Simultaneous Measurement of the Three-
Dimensional Orientations of Excitation and Emission Dipoles" Phys. Rev. Lett. 115 173002 (2015).

Valley, C. C.; Amdt-Jovin, D. J.; Karedla, N.; Steinkamp, M. P.; Chizhik, A. I.; Hlavacck, W. S.; Wilson, B. S.;
Lidke, K. A.; Lidke, D. S. “Enhanced Dimerization Drives Ligand-Independent Activity of Mutant Epidermal
Growth Factor Recepior in Lung Cancer” Molecular Biology of the Cell 26 4087 (2015).

Karedla, N.; Gregor, 1; Enderlein, J. “dnalytical Approximations of the Diffusive Dispersion in Fluid Flows” Eur.
Phys. Lett. 108 4007 (2014).

Karedla, N.; Enderlein, J.; Gregor, I.; Chizhik, A. 1. “Absolute Photoluminescence Quantum Yield Measurement in a
Complex Nanoscopic System with Multiple Overlapping States™ J. Phys. Chem. Lett. 5 1198 (2014).

Ghosh, S.; Chizhik, A. M.; Karedla, N.; Debaliuk, M. O.; Gregor, 1.; Schuhmann, H.; Scibt, M.; Bodensick, K.;
Schaap, I. A. T.; Schulz, O.; Demchenko, A. P; Enderlein, J.; Chizhik, A. 1. “Photoluminescence of Carbon
Nanodots: Dipole Emission Centers and Electron-Phaton Coupling” Wano Lett. 14 5656-5661 (2014).



31. Karedla, N.; Chizhik, A. L.; Gregor, 1.; Chizhik, A. M.; Schulz, O.; Enderlein, J. “Single-Molecule Metal Induced
Energy Transfer (smMIET): Resolving Nanometer Distances at Single Molecule Level” ChemPhysChem 15 705-11
(2014).



