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Experiment Report Form

The double page inside this form is to be filled in by all users or groups of users who have had access
to beam time for measurements at the ESRF.

Once completed, the report should be submitted electronically to the User Office via the User Portal:
https://wwws.esrf fr/misapps/SMISWebClient/protected/welcome.do

Deadlines for submission of Experimental Reports

Experimental reports must be submitted within the period of 3 months after the end of the experiment.

Experiment Report supporting a new proposal (“relevant report™)

If you are submitting a proposal for a new project, or to continue a project for which you have previously
been allocated beam time, you must submit a report on each of your previous measurement(s):

- even on those carried out close to the proposal submission deadline (it can be a “preliminary report”),
- even for experiments whose scientific area is different form the scientific area of the new proposal,
- carried out on CRG beamlines.

You must then register the report(s) as “relevant report(s)” in the new application form for beam time.

Deadlines for submitting a report supporting a new proposal

> 1" March Proposal Round - 5™ March
> 10" September Proposal Round - 13™ September

The Review Committees reserve the right to reject new proposals from groups who have not reported on
the use of beam time allocated previously.

Reports on experiments relating to long term projects

Proposers awarded beam time for a long term project are required to submit an interim report at the end of
each year, irrespective of the number of shifts of beam time they have used.

Published papers

All users must give proper credit to ESRF staff members and proper mention to ESRF facilities which were
essential for the results described in any ensuing publication. Further, they are obliged to send to the Joint
ESRF/ ILL library the complete reference and the abstract of all papers appearing in print, and resulting
from the use of the ESRF.

Should you wish to make more general comments on the experiment, please note them on the User
Evaluation Form, and send both the Report and the Evaluation Form to the User Office.

Instructions for preparing your Report

e fill in a separate form for each project or series of measurements.

e type your report in English.

¢ include the experiment number to which the report refers.

e make sure that the text, tables and figures fit into the space available.

e if your work is published or is in press, you may prefer to paste in the abstract, and add full reference
details. If the abstract is in a language other than English, please include an English translation.



Experiment title: Experiment
X-ray nano-imaging of mitochondria inside neurona number:
MD970
Beamline: Date of experiment: Date of report:
ID16A from: 07 May 2016 to: 10 May 2016 24/2/21
Shifts: Local contact(s): Received at ESRF:
6 Sylvain Bohic

Names and affiliations of applicants (* indicates experimentalists):

L. Lemelle', A. Simionovici>*", P. Colin’, G. Knott*, S. Bohic>®, P. Cloetens®, B.L. Schneider®”
Affiliations

ILGL-TPE, ENS de Lyon, Univ. de Lyon, CNRS, 69342 Lyon, France.

laurence. lemelle@ens-lyon.fr

*[STerre, Univ. Grenoble Alpes, Univ. Savoie Mont Blanc, CNRS, IRD, IFSTTAR, CS 40700, 38058 Grenoble, France
Hnstitut Universitaire de France (IUF). alexandre.simionovici@univ-grenoble-alpes.fr

*Brain Mind Institute, Ecole Polytechnique Fédérale de Lausanne (EPFL), 1015 Lausanne, Switzerland. philippe.colin@epfl.ch,
bernard.schneider@epfl.ch

*Centre of Interdisciplinary Electron Microscopy, Ecole Polytechnique Fédérale de Lausanne (EPFL), 1005 Lausanne,
Switzerland. graham.knott@epfl.ch

’INSERM UA7, Rayonnement Synchrotron pour la Recherche Biomédicale, STROBE, 38043 Grenoble, France. bohic@estf. fr
®ESRF - The European Synchrotron, ID16A beamline, 38043 Grenoble Cedex 9, France.
cloetens@esrf.fr
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Nano-imaging trace elements at organelle levels in substantia nigra overexpressing a-synuclein to model
Parkinson’s disease

Sub-cellular trace element quantifications of nano-heterogeneities in brain tissues offer
unprecedented ways to explore at elemental level the interplay between cellular compartments in
neurodegenerative pathologies. We designed a quasi-correlative method for analytical
nanoimaging of the substantia nigra, based on transmission electron microscopy and synchrotron
X-ray fluorescence. It combines ultrastructural identifications of cellular compartments and trace
element nanoimaging near detection limits, for increased signal-to-noise ratios. Elemental
composition of different organelles is compared to cytoplasmic and nuclear compartments in
dopaminergic neurons of rat substantia nigra. They exhibit 150—460 ppm of Fe, with P/Zn/Fe-rich
nucleoli in a P/S-depleted nuclear matrix and Ca-rich rough endoplasmic reticula. Cytoplasm
analysis displays sub-micron Fe/S-rich granules, including lipofuscin. Following AAV-mediated
overexpression of a-synuclein protein associated with Parkinson’s disease, these granules shift
towards higher Fe concentrations. This effect advocates for metal (Fe) dyshomeostasis in discrete
cytoplasmic regions, illustrating the use of this method to explore neuronal dysfunction in brain
diseases.






