V. )
\D INFN

UNIC (

European Laboratory for
| Non-Linear Spectroscopy g,

Relating slow waves from different measurement techniques . —
through an adaptable pipeline L

Robin Gutzen'?, Giulia De Bonis?, Elena Pastorelli3#, Cristiano Capone?, Chiara De Luca3#*, Glynis Mattheisen?,

Anna Letizia Allegra Mascaro®’, Francesco Resta®, Francesco Saverio Pavone®, Maria V. Sanchez-Vives®?,
Maurizio Mattia'?, Sonja Griin'?, Andrew Davison®, Pier Stanislao Paolucci3, Michael Denker!

1 Institute of Neuroscience and Medicine (INM-6) and Institute for Advanced Simulation (IAS-6)
and JARA-Institute Brain Structure-Function Relationships (INM-10), Jiilich Research Centre, Jiilich, Germany
2 Theoretical Systems Neurobiology, RWTH Aachen University, Aachen, Germany
3 Instituto Nazionale di Fisica Nucleare (INFN), Sezione di Roma, Rome, lItaly
4 Ph.D. Program in Behavioural Neuroscience, “Sapienza” University of Rome, Rome, ltaly
5 Unité de Neurosciences, Information et Complexité, Neuroinformatics Group, CNRS FRE 3693, Gif-sur-Yvette, France
6 European Laboratory for Non-linear Spectroscopy (LENS), University of Florence, Florence, Italy
7 Istituto di Neuroscienze, CNR, Pisa, Italy
¢ Institut d'Investigacions Biomédiques August Pi i Sunyer (IDIBAPS), Barcelona, Spain
9 Institucié Catalana de Recerca i Estudis Avancats (ICREA), Barcelona, Spain

UNIVERSITA
DEGLI STUDI

FIRENZE

\ (74

Approach

* Integrating existing methods, algorithms, tools & standards

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Structuring data & metadata in the Neo [1] format, adopting
methods from the literature, using standard implementations
(e.g. in Elephant [2]), and relying on open-source solutions
(e.g. Snakemake [3] for workflow management)

e Challenge 1: Common slow-wave description & evaluation

% r.gutzenQfz-juelich.de Having a common phenomenon description makes the methods

10 Istituto Superiore di Sanita, (ISS), Rome, ltaly W Qrgutzen agnostic of the data origin. So, comparison metrics can be
. . computed identically.
Motivation Resources e Challenge 2: Modularity & adaptability

Introduction video at www.youtube.com /watch?v=uuAiY6HScMO Clearly defining the input-output relationships, as well as checking

More details at github.com/INM-6/wavescalephant

Slow waves (SW) are spatially arranged transitions from low-

(Down) to high-activity (Up) states, in the range of 0-5 Hz. the input requirements for each step makes the pipeline

adaptable, and each element reusable.

* Heterogeneity of data * Requisites for comparability
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Fig 3. Example wave in an EcoG recording. The transition times from
Down to Up state (red line & dot) are grouped to define the wavefronts.

We analyze 56 recordings of anesthetized mice, varying in

* measurement technique
* genetic strain,

* anesthetic,

* and anesthesia level.

The pipeline detects 5551 waves & characterizes them.
Now, they can be compared within & between categories.
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Fig 4. Comparing wave characteristics across datasets w.r.t.
measurement technique and anesthetic.
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