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SCIENTIFIC ACTIVITY
Since 2002 my research is focused on physics applied to medicine , with particular reference to
the development of methods and models for the study of the electromagnetic field related to brain
activity as measured by non- invasive electrophysiological techniques such as
Magnetoencephalography (MEG) and electroencephalography (EEG).

In 2002-2004 , as a Research Associate at the University of Ulm (Germany), | have investigated
methods for removing artifacts from brain signals and for the solution of direct and inverse
electromagnetic problem. This work wasawarded the prize " S. J. Williamson Award " by the
International Conference on Biomagnetism - BIOMAG2004.

From 2005 to 2007, during the PhD in Functional Neuroimaging at the University "G.
D'Annunzio "of Chieti - Pescara, my research interests have expanded to the study of "functional
brain connectivity". In particular, I have developed methods, robust to the effects of volume
conduction, based on the properties in the frequency domain of the MEG/EEG signal. For the
implementation of these methods in EEG data, | also conducted a study to assess the effect of the
choice of the reference electrode in the EEG functional connectivity estimated from sensor level
information. In the same context, in cooperation with the Fraunhofer Institute in Berlin First, |
have designed and implemented a method to isolate the contribution of functional systems
consisting of pairs of sources related brain at a specific frequency and to estimate their position.
Winning a Travel Award (Human Brain Mapping 2005, Toronto) and a Student Paper
Competition (NFSI 2007 Hangzou, China) supported the participation in congresses.

From November 2007 to December 2010, as PostDoc at the University "G. D'Annunzio "of
Chieti - Pescara, | studied the functional connectivity in the brain at rest investigating the
electrophysiological correlates of so-called Resting State Networks identified on the basis
hemodynamics. In this context, the difficulty lies mainly in low signal to noise ratio of
MEG/EEG signals generated by the brain at rest. To characterize the modulations in time and / or
in the frequency domain of the behavior of such networks, | developed analysis methods
inherently robust to noise to allow, in the first place, to achieve adequate separation between the
signal subspace and noise subspace and, subsequently, to assess the functional connectivity
between the generators with a class of dedicated methods. The comparison of the results provided
by MEG and EEG and fMRI approaches to functional connectivity, both in the execution of tasks
in the brain at rest, has also established an important stage of study during this period. This
research formed part of the European project Brainsynch FP7 HEALTH-2007-200728.

From January 2011 to date, | have continued the research activities focusing on the development
of methods for studying phase relationships between brain areas. The particular relevance of this
class of methods is linked to the fact that it allows to investigate the functional interactions in the
brain from a perspective close to the mechanisms of neuronal communication based on phase
synchronization and highlight its relations with the power modulations as observed by fMRI. The
work was supported in part with funding from Human Connectome Project (1U54MH091657 -
01) - NIH - USA, aiming to characterize the map of the anatomical and functional interactions in
the brain. Moreover, during these years, my research has ranged from the study of the plasticity
of the brain networks induced by meditation practices, to alterations in brain function after stroke
or brain stimulation current, to the role of brain rhythms in social interaction tasks.

TEACHING ACTIVITY

Since the 2005/06 academic year to date, Laura Marzetti teaches at the University " G. d'
Annunzio" University of Chieti - Pescara within the scientific sector FIS/07 in the application of
methodologies physical in the biomedical field in undergraduate courses and Master's courses.
The detailed schematic of the complete teaching activity is provided below:

TEACHING ACTIVITY IN UNDERGRADUATE AND MASTER DEGREE COURSES

TEACHING ACTIVITY IN PHD COURSES

o Member of the PhD faculty collegiums in Neuroscience and Imaging, University of Chieti
and Pescara " G . D' Annunzio " - Chieti , Department of Neuroscience and Imaging for the
XXVIII cycle



o PhD program in "Functional Neuroimaging: from cells to systems" — “Programming in
Matlab, basic course” for the XXIV cycle , University of Chieti and Pescara " G . D'
Annunzio " - Chieti , Department of Clinical Sciences and Bioimaging

o PhD program in "Functional neuroimaging to molecular biology to cognitive sciences"-
“Programming in Matlab, basic course” for the XXV, XXVI , XXVII, XXVIII cycles,
University of Chieti and Pescara " G . D' Annunzio " - Chieti , Department of Neuroscience
and Imaging

o PhD program in " Neuroscience and Imaging" - “Programming in Matlab, basic course” for
the XXIX , XXX cycle , University of Chieti and Pescara " G . D' Annunzio " - Chieti,
Department of Neuroscience and Imaging

¢ Student supervisor in the PhD program "*Neuroscience and Imaging™, bound theme “Tools
and methods of neuroimaging in the study of brain connectivity”, Department of Neuroscience,
Imaging and Clinical Sciences, University G. d' Annunzio: Dott.ssa Antea D'Andrea, XXIX
cycle

¢ Research fellow supervisor in "Methods for the study of functional connectivity in aging"
Department of Neuroscience, Imaging and Clinical Sciences, University G. d' Annunzio: Dott .
Federico Chella
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PRIZES AND ACKNOWLEDGEMENTS

2013 - june Conference: “Human Brain Mapping (HBM)” — 16-20 June 2013 — Seattle (USA)

“Travel Award “for the scientific work “Frequency Specific Interactions of
MEG activity within and across resting state networks as revealed by MIM”

2007 - oct. Conference: “Joint Meeting of the 6t International Symposium on Noninvasive Functional

Source Imaging of the Brain and Heart and The 9w International Conference on Functional
Biomedical Imaging” — Oct. 13, 2007 — Hangzhou — China,
“Student Paper Competition”

2005 - june Conference: “Human Brain Mapping (HBM)” — 12-16 June 2005 — Toronto (Canada)

“Travel Award “ for the scientific work “Performances of Boundary Element Method and Lead
Field Method in the Inverse Problem Solution”

2004 - aug. Conference: “14th International Conference on Biomagnetism (BIOMAG)” - 8-12 August

2004
“Samuel Williamson Award” for the scientific work “Comparison of Boundary Element
Method and Lead Field Method Performance in the Solution of the Inverse Problem .

ORAL PRESENTATIONS AND INVITED TALKS

2015 — June Human Brain Mapping (HBM) — June 14-18, 2015 - Honolulu, Hawaii (USA)

Organizer and chairman of the Workshop "Time is of the essence: the role of EEG and MEG in
mapping the human brain"

2013 - June Disentangling the brain web: a perspective from MEG" Simposio CiMeC Rovereto 25 e 26

giugno 2013 — Invited talk



June Human Brain Mapping (HBM) — 16-20 giugno 2013 — Seattle (USA)
Oral Presentation

2012 — March SBAI Univ. Sapienza Roma, ""Multivariate Interaction Measure' - Invited talk

2011 - June Donders Institute for Brain, cognition and Behaviour - Radboud University Nijmegen - The
Netherlands - Invited talk

2010 — March Meeting “BrainSynch” European Project (HEALTH FP7) ,,BrainSync*
,Large Scale Interaction in Brain Networks and their Breakdown in Diseases Brain“ -
Praga - Oral Presentation

2009 — July Conference on Applied Inverse Problems 2009 —Lug. 20-24, 2009 - Vienna (Austria) - Oral
Presentation

2009 — May 7" NFSI and ICBEM - Mag. 29-31, 2009 — Roma (ltalia) - Oral Presentation

2007 - Oct. “Joint Meeting of the 6th International Symposium on Noninvasive Functional Source

Imaging of the Brain and Heart and The International Conference on Functional
Biomedical Imaging”—Oct. 13, 2007 — Hangzhou (China) - Oral Presentation

2006 - Sept. “17th Conference of the International Society for BioElectro Tomography (ISBET)” - 27-30
settembre 2006 - Chieti (Italia) - Oral Presentation

2003- Sept. “Gemainsamen Jahrestagung der Deutschen, der Oesterreichischen und der
Schweizerischen Gesellschaften fuer Biomedizinische Technik” - 25-27 settembre 2003 —
Salisburgo (Austria) - Oral Presentation

OTHER

Affiliation to national and international scientific societies
Society for Neuroscience, USA in 2011 and 2012.
Human Brain Mapping Organization (OHBM), USA in 2005, 2006, 2013, 2014 and 2015.
Italian Bioengineering Society in 2013.

Editorial board for the following international journals
Brain Topography, World Journal of Radiology, Biomed Research International

Reviewer for the following international journals
Cerebral Cortex, Neurolmage, Human Brain Mapping, Journal of Neuroscience Methods, Brain
Topography, Frontiers in System Neuroscience, Computational Intelligence and Neuroscience,
Behavioral and Brain Functions

Reviewer for the following international congresses
MBEC 2014 Dubrovnik, Croatia, 7" -11" September 2014;
OHMB 2015 Honolulu, Hawaii, USA, 14"™-18" June 2015.

Scientific involvement in international and national research projects:
Human Connectome Project (1U54MH091657-01), National Institutes of Health, USA Scientific
Team Member; PRIN 2005 Prof. Gian Luca Romani, title: "Integrazione multimodale di tecniche di
imaging strutturale e funzionale per lo studio della connettivita cerebrale™

“Regional fellowship for research and higher education in technical scientific with priority to female ( POR C3/
IC4E )”, from the Abruzzo region in June 2007



